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Hanpagpyienne noaAroToBKU
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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 OCBOCHHUSA JUCIUIIJINHDBI

Leabl0 OCBOCHUSA IUCHHUIUIMHBI «XUMHs» fABIsAETCS  (HOPMUPOBAHUE
KOMIUIEKCA 3HAaHUM JUIA Pa3BUTHS €CTECTBEHHOHAYYHBIX IPEICTABICHUN O
BEIIECTBAX M XUMHUYECKHX IIpOLECCaX B IPUPOJE, TEXHUKE, IPOU3BOICTBE
AJIEKTPOTEXHUYECKMX MaTepUalloB. a TaKXE YMEHHUHW M HaBBIKOB pabOThl ¢
XMMHYECKUMHU BEUIECTBAMM, L1€J1€CO00Pa3HOr0 UCIIOJIb30BAHUS CBOMCTB BEIIECTB U
MEXaHU3MOB HX JCUCTBUA B IPOU3BOJCTBEHHBIX CEJIBCKOXO3IMCTBEHHBIX
npoleccax, NPOBEIEHN HEOOXOAUMBIX U3MEPEHHI U PACUETOB HA OCHOBE 3aKOHOB
XUMHH JIs] pEHIeHNs PO ecCHOHANbHBIX 3a/1a4.

3agaum JUCUUIJINHBI

— OCBOCHHE TEOPETUYECKUX NPEACTABICHUN, COCTABISAIOMUX (PYHIAMEHT
BCEX XMMUYECKUX 3HAHUI U CBOMCTB 3JIEMEHTOB M 00PA30BAHHBIX UMU MPOCTHIX U
CJIOKHBIX OPTaHUYECKUX U HEOPTaHUYECKUX BEILECTB;

— MNpuOOpETEeHUE 3HAHUM O 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMHYECKUX
MPOIECCOB (MEKTPOXUMUYECKUX, TEPMOJAMHAMUUYECKUX, KUHETHUUYECKUX B T.4.
PAaBHOBECHBIX), MYTAX HUX PEryJUpPOBaHUS ISl TIOJYUYEHHUS] ONTUMAaJIbHBIX
pE3yIbTaTOB;

— NpUOOpPETEHUE ONBITA MPOBEJACHUS aHAM3a BEIIECTB U MAaTEPUAJIOB;

— pa3BUTHE HAYYHOTO MBIILIEHUSI M OOIMIETeXHUYECKOW JSpyAulnu,
MO3BOJIAIONIME pellaTh MHOTOOOpa3Hble 3aJaud  XUMHUYECKOTO U  (hU3UKO-
XUMHUYECKOTO HaIpaBJICHHUS;

— pa3BUTh HaBBIKK pabOTHl C HOBOM HAyYHOW TEXHUUYECKOU JINTEPATypOH ¢
000011IeHnEeM MaTepHaJIOB B BUJIe pedepaToB U JTOKIIAIOB;

~— obecrneunTh BBITIOJIHEHUE CTYACHTAMH JIA0OPATOPHOTO MPaKTUKyMa,
WJUTIOCTPUPYIOLIETO CYIIHOCTh AUCHUIUIMHBI «XUMHS» U METOJbl XMMHUYECKOIO
aHaJIn3a.

2 IlepeyeHb IUIAHHUPYEMBIX Pe3yJabTATOB OOYYeHHUS 10
AMCHUIIAHE, COOTHECEHHBIX ¢ IUIAHUPYEMBIMH Ppe3yJbTaTaMHu
ocsoeHnus OIIOII BO

B pe3yabTare ocBOeHMS JUCHMILUIMHBI (POPMHUPYIOTCH CJIeayIOLIue
KOMIIETEeH UM

OIIK-3 — cnocoOHOCTBIO MTPHUMEHATh COOTBETCTBYIOIIMNA  (DU3HUKO-
MaTeMaTU4YeCKUH armapaT, METOAbl aHAIN3a U MOJCIHUPOBAHUS, TEOPETUUECKOTO U



SKCIICPUMCHTAJILHOT'O UCCIICIOBAHMA TP PCUHICHUN HpOClJeCCI/IOHaJ'H)HBIX 3aJa4.

3 Mecto nucunimuiudbl B cTpykrype OIIOII BO

«XuMus» SIBISETCS NUCIMUIUIMHON 0a30BOM 4dacTu (dactd, GOpMHpPYEMOM
ydacTHUKaMu  oOpazoBaTenbHbiXx  oTHomieHuil) OIIOII BO  moaroroBku
oOy4Jaronmxcs 13.03.02 «DNEKTPOIHEPreETUKA 151 3JIEKTPOTEXHUKAY,
HaIPaBJICHHOCTh «DJIEKTPOCHAOKEHHE .

4 Oobem qucuuiuIaHbI (108 yacoB, 3 3a4eTHBIX ¢AMHHUIIbI)

O06beM, gacoB
Bunbl yue6HOM paboTh
Ounas
KonTakTHas padora 51
B TOM YHCIIE:
— ayJIUTOpHAs TI0 BHIaM YICOHBIX 3aHATHN 50
— JIEKIIUU 18
— MPaKTUYECKUE
(;1abopatopHbIe) 32
— BHEAyUTOpHAs
— 3a4er 1
— DK3aMeH
— 3aIUTa KYpCOBBIX
paboT (TPOEKTOB)
CamocrosiTesibHas padoTa 57
B TOM YHCJIE:
— KypcoBasi paboTa (MpOeKT)
— IIPOYHE BUIBI CAMOCTOSTEIIHHOU PaOOTHI
HToro no nucuunjinHe 108
B TOM 4HUCJIC B (I)OpMC HpaKTI/I‘leCKOﬁ IOoArOTOBKH

5 Conep:xxanue TUCUUILIAHBI

[To uroram u3zydaemMoit TUCHUILUIMHBI CTYICHTHI (00yYaroIuecs) CI1aoT 3a4eT.
JucnuninHa u3ydaerca Ha 1 Kkypce, BO 2-OM ceMecTpe.



Coaep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 110 0YHOI (popme 00yueHust

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

B TOM BTOM | Jlabopa | B TOM
YHCIIE B YHCle | TOPHBIE | YHCIIE B
opme B 3aHATH opme
Gop [IpakTu Gbop
MIPaKTH ¢bopm o MIPaKTH
., | deckue ., | Camoctos
Jlekn | 4deckoit e qJeCcKOu
3aHATH TeNbHAS
un HOATOT MpaKT MOATOT
a * pabora
OBKH HYECK OBKH
oit
HOATO
TOBKH

Tema.
OCHOBHBIE BOTIPOCHI

®opMupyeMble KOMIETEHIHI
Cemectp

Xumus  Kak
npeaMer
€CTeCTBO3HAH
us U yuyeOHas
AUCHUILINHA.
OcHoOBHBIE
NMOHATUSL W
3aKOHBI
XHMHH.
Knaccudukart
us
HEOPraHM4eck | . o
ux 2 2 4 6
BellecTB.3Ha
€HUE XMMHH B
dbopMupoBaHU
u
MHUPOBO33PEHU
1, HU3y4YECHUU
TIPUPOJIBI,
pa3BUTUU
TEXHUKH,
peLeHus
npoOemM
oxpansl OC.

OcHoBBI
XMMHYeCKO
TepMOAUHAMH
KH.
XumMuyeckas
warams, o |2 |2 4 6
XuMH4YecKoe
paBHOBecHe.
Tepmoxumuuec
KH€ 3aKOHEI.
HamnpasieHHoc




Tema.
OCHOBHBIE BOTIPOCHI

®opMupyemMbie KOMIETEHIIMH

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
YEeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH HUYECK OBKH*
oii
HOATO
TOBKH

Camocros
TeJabHas
pabora

Th XUMHYECKUX
MPOLECCOB.
XuMuueckas
KUHETHKA n
KaTajius.
XHUMHUIEeCKoe
paBHOBECHE.
CMmenieHue
paBHOBECHS.
ITpunnun  Jle-
[HaTenne.

CoBpeMeHHOE
yueHHe 0
CTPOEHUU
aToma.
ATOMHBIE s7Ipa,
ux COCTaB.
N3oTombl.
KBanTtoBbIe
4yucna,
COCTOSIHHE
JJIEKTPOHA B
aToMe.
CoBpeMeHHOE
COCTOSIHHME
NepruoINYecKo
ro 3aKoHa
XUMHYECKHX
3JIEMEHTOB
..
MenaeneesBa.
N3menenune
XUMHYECKHUX
CBOICTB
DJIIEMEHTOB B
nepuoIax u
rpymmnax.
OHeprus
WMOHM3AIHH,
SHEprus

OIIK-3




Tema.
OCHOBHBIE BOTIPOCHI

®opMupyemMbie KOMIETEHIIMH

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
YEeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH HUYECK OBKH*
oii
HOATO
TOBKH

Camocros
TeJabHas
pabora

CpOJICTBA K
JJICKTPOHY,
3JICKTPOOTPHIIA
TENBHOCTb.
Ob6menayyHoe
3HAYECHUE
MIePHUOIUYECKOT
O 3aKkoHa H
MIEPUOIUYECKO
17| CHUCTEMBI

JLUL.

Menneneena.

Xumuueckas
CBSI3b.
Crtpoenue
MOJIEKY.I.
Tumnsr CBSI3U.
[Tapamerper u
CBOMCTBaA
CBSI3CiA.
CrencHb
OKHCIICHHS.
BanenTHocth
3JICMCHTOB.
Merannuuecka
s CBsiI3b, €€
0COOEHHOCTH.
AmMoppuHoe u
KPUCTAJUTMYECK
0€ COCTOSHHE
BEIIIECTBA.
Tumner
KPUCTAJUTMYECK
WX  pEmIeToK.
XuMuueckas
CBS3b B
TBEPIBIX TeEJAX.
XnMudeckast
CBSI3b B
TIOJTYNIPOBOTHU

OIIK-3




Tema.
OCHOBHBIE BOTIPOCHI

®opMupyemMbie KOMIETEHIIMH

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
YEeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH HUYECK OBKH*
oii
HOATO
TOBKH

Camocros
TeJabHas
pabora

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

PactBOpBI.
Pazmuunnie
CITOCOOBI
BBIPKECHUS
cocTaBa
pacTBOpoOB, HX
B3aMMOCBS3b.
PacTBopsI
3JIEKTPOJIUTOB.
OCHOBHEBIC
MOJIOKCHUS
TEOpPUH
ANEKTPOJIUTUYE
CKOM
JIHUCCOIHAIAN
C. Appenunyca,
€€  OCHOBHBLIC
MTOJIOKEHHS.
I'mpgparanua u
JTMCCOITHAITHS.
Honnsie
ypaBHEHUS
peakuuid, 1704
MOJTHAs U
KpaTKasi 3a1KCh.
Juccoumanus
Boabl. MloHHOE

OIIK-3




Tema.
OCHOBHBIE BOTIPOCHI

®opMupyemMbie KOMIETEHIIMH

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
YEeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH HUYECK OBKH*
oii
HOATO
TOBKH

Camocros
TeJabHas
pabora

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

PacTtBOpBI
HEJJICKTPOJIH
TOB.
KosnuratuBa
bI€ CBOMCTBaA
pacTBOPOB.
IlepBblii 3aK0H
Payns.

Bropoii 3akoH
Payns.
D0yIIHOCKOI
us u
KPUOCKOIIHUS.
Oxkucauresb
HO-
BOCCTAHOBHTE
JIbHbIE
peakuuun
(OBP).
OKuCIUTENbHO-
BOCCTAHOBUTEI
bHBIE PEaKIUU
Kak IpOLECCh
nepeHoca
JJEKTPOHOB U
W3MEHEHUS
CTEICHEN
OKHCJICHUS

OIIK-3




Tema.
OCHOBHBIE BOTIPOCHI

®opMupyemMbie KOMIETEHIIMH

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
YEeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH HUYECK OBKH*
oii
HOATO
TOBKH

Camocros
TeJabHas
pabora

3JIEMEHTOB.
Tumsr OBP.
Metoanl
COCTaBJICHUSA
yYpaBHEHUU
OBP.
OKHUCIIMTENIHHO-
BOCCTAaHOBUTEII
bHBIN
SKBHMBAJICHT.
Baxueiiniue
OKHCIIUTCIH MU
BOCCTaHOBUTE
H.
OKHUCIIMTENIHLHO-
BOCCTAHOBUTEII
bHBIE PEAKIUU B
MoYBax,
MPUPOTHBIX
BOJaX u
BOJIOEMAX,
TEXHUKE u
ANEKTPOXUMUYE
CKHX
Mpolieccax.
Oourue
CBOMCTBA
METAJLJIOB.
IIepexonHbie
METAJUIBI U UX
COCIMHCHMUS.
CaoiicTBa u
MPpUMEHEHUE B
SHEPTETHKE.
OcHoBHbBIE
METO/ALI
XUMHYECKOTO
aHaan3a
Pa3IUYHBIX
MaTepuajioB |




Tema.
OCHOBHBIE BOTIPOCHI

®opMupyemMbie KOMIETEHIIMH

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
YEeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH HUYECK OBKH*
oii
HOATO
TOBKH

Camocros
TeJabHas
pabora

TEXHUYECKHUX
CPEJICTB.

OCHOBBI
IJIEKTPOXHUMHHU

Knaccudukanu
i
ANEKTPOXUMUY
€CKHX
MPOLECCOB.
ITousTre 00
NMEKTPOJAX U
3JIEKTPOIHBIX
MOTCHIHANaxX.
CrannapTHbIil
BOJIOPO/IHBI
ANEKTPOJ u
BOJIOPO/IHAS
IIKaJia
MOTEHIIHAJIOB.
YpaBHeHue
HepHcra.
IToTrenmuansl
METaTHYECKUX
, Ta30BBIX U
OKHCJIUTEHHO-
BOCCTaHOBUTEII
BHBIX
AJIEKTPOJIOB.
I'anpBanMYecKn
€  DIEMCHTEHL
ONC u  eé
U3MEpPEHHUE.
DIIEKTPOXUMUY
ecKas H
KOHIICHTPAIiO
HHas
TOJISIpU3AITHSL.
DNEeKTPOXUMHUY
eCKHe

OIIK-




Tema.
OCHOBHBIE BOTIPOCHI

®opMupyemMbie KOMIETEHIIMH

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
YEeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH HUYECK OBKH*
oii
HOATO
TOBKH

Camocros
TeJabHas
pabora

MPOLECCHI B
OSHEPreTUKE W
MAIlIMHOCTPOCH
WM.
XUMHYECKHE
HCTOYHUKU
3JIEKTPUYECKOT
0 TOKA.
AKKYMYJISITOPBI
. KUCJOTHBIE U
IIEJIOYHEIC.
3apska u
paspsiaka
AKKyMYJISITOPO
B.

DJy1eKTpOoJn3
PacTBOpPOB W
pacijiaBos.
DneKTponau3
paciuiaBoB U
pacTBOpPOB.
IlocienoBaren
BHOCTb
AIIEKTPOJIHBIX
IIPOLIECCOB  HA
KaToje U
aHoJeE.
Bropuunsie
IIPOLIECCHI TPU
JEKTPOIIH3E.
OnexTpoiaus3 ¢
pPacTBOPUMBIM
u u
HEPaCTBOPUM
BIMHU aHOJAMHU.
Brixon o
TOKY. 3aKOHBI
®dapages.
[IpakTrueckoe
IIPUMEHEHHE

OIIK-




Tema.
OCHOBHBIE BOTIPOCHI

®opMupyemMbie KOMIETEHIIMH

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
YEeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH HUYECK OBKH*
oii
HOATO
TOBKH

Camocros
TeJabHas
pabora

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

Koppo3us
MeTaJLJI0B.
OcHoBHbIE
BU/IBI
KOppO3UHU:
XUMUYECKas U
AIIEKTPOXUMHUY
eckas
KOppo3us,
KOppo3usi TOJ
JIEUCTBUEM
OJTy>KTAIOITIX
TOKOB
(3:1€KTpOKOPP
03us).
®DaxTopsl,
BIIMSIOUINE Ha
UHTEHCUBHOCT
b KOppO3UHU
METAJIJIOB.
MeTtoanl
3alUThI
MeTaJLUIOB  OT
KOPPO3HH:
3alUTHBIE
MOKPBITHS,
INEKTPOXUMUYE
CKas  3aluTa,
IPOTEKTOpHAS,

OIIK-




Buae! yueOHoii padoTsl, BKIIOYast
= CaMOCTOSITEJILHYIO PadoTy CTY/IEHTOB
g U TPYA0EMKOCTH (B yacax)
[<°]
g B TOM BTOM | Jlabopa | B TOM
No = o YHClie B YHCIie | TOPHBIC | YHCIIE B
o Tema. g § dopme Tpacri B 3aHsTH | dopme
o HpaKTH opM o MPaKTH
| | OcHoBHEIE BompOCH! 2 3 paKTH | ke | 2OP PAKTH 1 - vocTos
= &) Jlekn | 4deckoit e qJeCcKOu
I s 3aHATH TeNbHAs
> uu HOATOT HpaKT MOATOT
= 1 * pabota
S OBKH HYECK OBKH
= oii
S MOAro
TOBKH
JICTUPOBAHUC
METaAJJIOB.
N3menenue
CBONCTB
KOPPO3UOHHOM
Cpepbl.
NHruouTOpsI
KOPpO3UH.
| Hroro | 18 | | | | 32 | | 57

6 IlepeyeHb y4eOHO-METOANYECKOT0 O0ecieYeH sl 1JIS
CaMOCTOSITEJIbHOM Pa00ThI 00y4YAKOIIMXCH MO IMCHUIIINHE

Vuebnas numepamypa u memoouueckue yKkazanus (0751 CGMOCMOSMENbHOU
pabombt)
1. Kocsnok H.E. CnpaBounuk mo obmieit u Heoprannveckoit xumuu / H.E.
Kocsnoxk., E.C. Kocrenko, E.A Kaitroponosa. — Kpacnomap: Ky6I'AY. - 19,6 m.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.Kaiiroponosa E.A. Heopranmueckasi XumMusi: TEOPETUYECKUE OCHOBBI U
mpakTU4YecKkoe mpuMeHeHue: yueo. mocooue. / E.A. Kaiiroponosa, /1.B.
["aBpunenko — Kpacnonap: Ky6I'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. IlecrynoBa C.A. PaGouas TeTpajp K JJa0OpaTOPHLIM paboTaM MO JUCIMUILUIMHE
«Xumus» / C.A. Tlectynona, E. K. SI6nonckas.— 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 BeJileHNs XUMHUUYECKOTO DKCIEPUMEHTA B JTaOopaTopun
xumuu / I'M. Haymosa, E.K. fl6nonckas, E.A. KaitropogoBa. — Kpacuonap:

Ky6I'AY, 2013. - 80 c.



http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/09_Rabochaja_tetrad_po_khimii.JAblonskaja

http://edu.kubsau.ru/file.php/105/03 03.07.13/08 technical vedenija Khimicheskogo

ehksperimenta.pdf.

5.Heopranuueckass u aHanuTHueckass Xumus: ydeO.-meron. mocobue / E. A.
Kaitroponosa, 1. . Cunoposa. — Kpacunonap : Ky6I'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, 3.A. Tumopeesa N.1O., UHIANBUAYAJIbHBIE 3AJAHMS
JJII CAMOCTOSATEJIBHOU PABOTHI CTYAEHTOB 110 XUMUWU: yuebHo-
Meroanueckoe nocodue/ I.A. Anekcanaposa, U.HO. Tumodeera - Kpacnonap:

Ky6I'AY, 2016 — 65 c.
http://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija dlja_samostojatelnoi rabot
y studentov _po khimii. Aleksandrova EH.A. Timofeeva [|.JU.pdf

/ @OH OLIEHOYHBIX CPEACTB IJIsl MPOBEJAEHUA MPOMEKYTOYHOM
aTTecTAaluu

7.1 IlepeyeHb KoMIeTeHUMI ¢ YKa3aHMeM TanoB UX (POPMUPOBAHNS B
npouecce ocsoenusi OITIOII BO

Ortarnbl GOpMUPOBAHUS U IPOBEPKHU YPOBHS
Howmep cemectpa™ c(OPMHUPOBAHHOCTH KOMITETEHIIMHA MO AUCHUIUINHAM,
npaxkTukaM B npornecce ocsoenus OIIOIT BO

OIIK-3 — cnocobnocmolo npumMeHAms COOMEEMCMEYIOWUN  PUIUKO-MATNEMAMUYECKUTL
annapam, Memoobl AHAIU3A U MOOEIUPOBAHUS, MEOPemU4ecKo2o U IKCHePUMEHMATbHO20
uccnedo8anus Npu peuleHuu npogheccuoHanbblx 3a0ay

1,2 dusnka

2 Xumus
1,2,3 Briciras MmaTemaTnka

2 [Tpodunupyroniasi npakTuka
Teopernueckas MexaHHKa
Okojorus
[Tpuknannas ¢pusuka
ITpukiiagHas MexaHuKa
TexHoJIOTMYECKas! MPAKTHKA
[TpoekTHAas MpaKTHUKa
[ToaroToBka K Tpoleaype 3amUThl M 3aIlUdTa BBITYCKHOM
KBAJTM(HKAIIMOHHON paboThI
* HOMEp ceMecTpa COOTBETCTBYET 3Tany (hOpMUPOBAHHS KOMIETSHIIUH

ORI WWW

8

7.2 OnucaHune noka3arteJieil 1 KpUTepHeB OLEHUBAHUS KOMIIETEHUMIA Ha
Pa3JIMYHBIX 3TANaX UX GopMHUPOBaAHMS, ONIMCAHUE HIKAJIbI OLCHUBAHUSA


http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
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https://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija._Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf
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CpPENCTBO

OIIK-3 — cnoco6HoCmb RPpUMEHAMDb COOMEEMCMEYIOWUIL PUUKO-MaAmMeMaAmMUYeCKUl

annapam,  Memoobl  AHANU3A U MOOCAUPOGAHUA,  MEOPEMUYEecKo20 U
IKCHEPUMEHMANbHO20 UCCe006AHUA NPU PelleHUU RPOpeccUOHAIbHBIX 3a0aY
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[Inanupyemsle

YpoBeHb OCBOEHUS

PE3yNbTaThI
OCBOCHUS 0
KOMIICTCHINH HE3AATEHO | reno 3a4TEHO 3a4TEHO c L;e}é(;:goe
(unpukaroppt  \MAHHMATBHEIH (moporoBeIif) | (cpemHmMit) (BBICOKHIA) pes
JOCTUKECHUS
KOMITETCHITIH)
epyobie 3a0auu c
OWUOKU. HezpybbiMuU
owuoramu,
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6ce 3a0aHus,
HO He 8
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obveme.
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NPEJCTaBICH | CONEPKAHUM | M3JIO)KEHUH | pacCMaTpHBa-
BOBCE. pedepara; MaTepuana; | eMylo Tpoo-
IIpu OTCYTCTBYIOT | OTCYTCTBYET | JIeMy U JiO-
peuieHuu BBIBOJIBI. JoTUYecKasl | TMYHO H3JIO-
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IInanupyemsbre VYpoBeHb 0CBOEHUS
PE3yNbTaThI
OCBOCHUS 0
KOMIICTCHINH HE3AATEHO | reno 3a4YTEHO 3a4TEHO oo
(unaukaroppr (MAHMMATLHBIH (moporoBeIit) | (cpenHwHiA) (BBICOKHMIA) CPEACTED
JOCTUKECHUS
KOMITETCHITIH)
cmanoapm- | Ilpodemoncm
HbIX 34044 C | pupoB8aHbl
HeKomopul- | HABbIKU  NpU
MU Heooue- | peuieHuu
mamu. Hecmauoapm
-HbIX  3a0ay
0e3 owmubox u
Heooyemos.
7.3 TunoBble KOHTPOJbHbIE 3aJaHU WJIH HWHble MaTepHAJIbI,

HeoO0XoauMblIe /1Jisl OIeHKH 3HAHMI, YMeHHi, HABBIKOB, XapaKTepPHU3YIOIIHX
Tanbl popMUPOBaHUA KOMIleTeHUMH B pouecce ocsoenusi OITIOII BO

KoHTposib OCBOCHMS TUCIUTIIIUHBI «XUMUSD TMPOBOJIUTCS B COOTBETCTBUU C
[1n Ky6I'AY 2.2.4 «@oH0 oyenounblx cpedcme».

Texylmui KOHTPOJIb 110 TUCUUIUINHE «XUMHUS» MMO3BOJISIET OLIEHUTh CTENIEHb BOCIIPUSITHUSA
y4eOHOTO Marepuana W TPOBOAMUTCS [JIsi OIEHKH 3HAHWW, YMEHUW, HABBHIKOB U OIBITA
JESTENIbHOCTH, XapaKTepU3YIOIUX 3Tarbl (JOPMUPOBAHUS KOMIETEHIIMNA B MPOIECCE OCBOCHUS
OIIOIT BO

Texymuil KOHTPOJb NMPOBOAUTCS KAK KOHTPOJIb TEMATHMYECKHH (IO MUTOraM HW3y4EHUs
ONpEENIEHHbIX TEM JUCHUUIUIMHBI) U pYyOexHBbIH (KOHTPOJb ONPEIEICHHOIO pasiena WIn
HECKOJIBKUX Pa3JIesIoB, Mepea TeM, KaK MPUCTYHNHUTh K M3YyYEHHIO OYepeAHOH yacTu yd4eOHOro
MaTepuaia). Pe3yabTaTsl TEKyIIEero KOHTPOJIS UCHOB3YIOTCS MIPU MPOBEACHUN TPOMEKYTOUHON
aTTECTALNH.

Keiic-3aganus Kk 1a06opaTtopHbIM padoTam

Keiic-3ananue no reme Ne 1. «IlosiyuyeHue v usydeHue CBOMCTB NMpeAcTaBUTeNel
BaKHeHIIMX KJIACCOB HEOPraHUYeCKNX coeIMHeHuil»
Omnpit 1. [Toyyenune cpeaHux coJiei

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

Boinosnnenue. Buecute B mpobupky 3-4 kamiau pacTBopa xjiopuaa 6apus, 1o6assre 3-4
KaIlJIM pacTBopa cyibdara U HaTpusl.

6) PeakTuBbI: pacTBOp Cyib(hara Memu 1 H., IMHK METAUTAYECKHIA, POOHpKA.

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

B) PeakTMBBI: HACBHIIEHHBINA PACTBOP THIPOKCHAA Kalblns, okcu yriaeposa (1V), ammapar
Kurmma.

Boinonnenue. Hanelite B mpoOupky g0 1/3 obbema pacTBopa THAPOKCHIA KabIUs
(13BECTKOBas BOJA) U IpomycTute yepe3 Hero okcunl yraepoaa (1V) (yriekucnelii ra3) u3 anmnapara



Kummna 1o nosiBjieHust MyTH.

3ananue. 3anuCh JAHHBIX ONBITA.

1) OT™meThTe U3MEHEHHsI B IPOOUPKAX B X0JI€ POBEACHUS OIBITOB.

2) Hanumure ypaBHEHUSI XMMHUUECKUX PEAKLIUN, IPOTEKAIOLIUX B IPOOUpPKaX.

3) Ilox kaxxa0ii U3 peakluii yKakuTe MPU3HaK peakuu (Hanpumep, ocaok 0eoro 1BeTa,
o0OeclBeYMBaHUE U T.II.)

4) HazoBuTe BCe MPOAYKTHI peaklu, 3a UCKIIOUEHUEM BOJIbI.

5) Cchopmynupyiite BBIBOM: peaKIUSIMH, MeKITY KAKHMH KJIACCAMH HEOPraHHYeCKHX
COeTUHEHU MOKHO MOJIYYUTh CPpeIHUe CoIu?

OnpIt 2. [TosryyeHue KHCJI0H COJTH

Uepes3 pacTBOp € OCaakoM, MOJTYYEHHOM B OmbITe 1B, mpomyctuTe u3 anmnapara Kumrma

YIJIEKHUCIIBIN a3 0 PaCTBOPEHMSI OCAJIKA.

3aganue. 3anuch JaHHBIX ONBITA.

1) OrmeTbTe U3MEHEHUs B IPOOUPKE B XOZI€ IPOBE/ICHUS OIBITA.

2) Hanumure ypaBHEHUSI XMMUUYECKOM peakliuu, IpOTEKaroleil B mpoOupKe.

3) YkaxkuTe Mpu3HaK MPOTEKAHUS PEAKIIHH.

4) HazoBuTe NpOAYKTHI pEaKiuu.

OmnbIt 3. IlepeBoa KUCJIOH COTH B CPETHIOIO

Boinosinenue. [lonydeHHblit B onbiTe 2 pacTBOp pasaenute Ha 2 yactu. OaHy npoOupKy
C PAacTBOPOM KHUCIIOW CONM HarpeiTe Ha BOJSHOM OaHe, a BO BTOPYIO /100aBbTE TI'MJIPOKCU
KaJbLMA J0 MOSBJICHUS IPU3HAKOB OCaJKa.
3aganne. 3anuch JaHHBIX ONBITA.
1) OTmeTbTe U3MEHEHUSI B IPOOMPKAX B X0JI€ IPOBEACHUS OIIBITOB.
2) Hanumure ypaBHEHUsI XUMHUYECKUX PEAKIM, IPOTEKAIOLIMX B IPOOUpPKAX.
OnbIt 4. ITosryyeHne 0CHOBHOM €OJIH

BoinosiHeHue. B npoGupky Haneiite 1 cm® pactBopa xyopuaa KobansTa M 100aBbTe M0 KarisaM
pa30aBJICHHBII PACTBOP THIPOKCHIA AMMOHHMS JIO MOSIBJICHUS] YCTOWYMBOTO TP BCTPSIXUBAHUM OCAJIKa.
3aganmne. 3anuch JaHHBIX ONbBITA.
1) OTmeTbTe U3MEHEHNE B IPOOUPKE B XOJI€ MPOBEACHUS OIBITOB.
2) Hanumure ypaBHEHUE MPOTEKAIOLIEH XMMUYECKON peaKIuy.
3) HazoBuTe npoayKThl peaKiuu.
OmnpiT S. IlepeBo 0CHOBHOI COJIM B CPEIHIOI0

BoinosiHenue. B monydeHHbIM B ombiTe 4 pacTBOp € OCaJAKOM J00aBbTE MO KaIulAM
pacTBOp pa30aBIeHHON CEpPHON KUCIOTHI 10 PACTBOPEHHSI OCAIKA.

3aganue. 3anuch JaHHBIX ONBITA.

1) OTmeTbTe U3MEHEHNE B IPOOUPKE B X0JI€ MPOBEACHUS OIBITOB.

2) Hanumure ypaBHEHHE MPOTEKAIOLIEH XUMUYECKON peakIuy.

3) HazoBuTe npoayKThI peaKkiuu.

Keiic-3aganue mo Teme Ne 1. «OCHOBHBIE 3aKO0HBI ¥ IOHATHSA XUMMID)

B) «Onpenesienne MOJISIPHOI MAacChl JKBHBAJICHTA MeTaJJIa»
Omnpenenenne MOJISIPHBIX MacC SKBUBAJIEHTOB METANIOB OCHOBAHO Ha PEAKIMH
B3aMMOJEMCTBYS METAJUIOB C KUCJIOTaMHU:

Zn + H,SO4 —: ZnS0O, + HzT

BpinoJiHeHHe IKCIIEPUMEHTA:



1.Ilposepka zepmemuyunocmu npuéopa (ACp>KUT JIK OH Ta3). YPOBEHb BOJIbI B TPAAyUPOBAHHOM
cocynie yctanoBuTe Ha «0». 3aTeM MOJCOEAMHUTE K TPayupOBAaHHOMY COCYAY PEaKTOp
ONYCTUTE YPABHUTEIBHBIM COCY/l HUKE YPOBHS BOJIbI B IpalyupoBaHHoM. [Ipu onyckanuu
YPaBHUTEIBHOI'O COCY/Ia YPOBEHb BOJIbI B IPaIyHPOBAHHOM COCY/ie HEMHOTO nmonusures (~1-1,5
cM®), HO 3aTeM crabunmsupyercs. Eciu uepes 1-2 MUH faibHEHIIEro TIOHWKEHNS He Oy/IeT,
npruOOp MOKHO CUUTATh T€PMETUYHBIM.
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Pucynok. [Ipubop st onpenenenys MoJIIpHOM Macchl SKBUBAJIEHTa MeTaJlja:
1 —nmockotoHHas Kos10a (1ub0 mpobdupka); 2 — 3akuM; 3 — MepHasi OrOpEeTKa;
4 — ypaBHUTEIIBbHBIN COCY]T
2.3anpaska peakmopa. OCTOPOXKHO CHAB peaKkTop, MepeHecuTe B Hero 2-3 cM® 2 H pacTBopa

H2S0O4. 3atem ocymute BHyTpeHHHE CTEHKU BEPXHEH YyacT peakTopa (pUiIbTpoBaIbHOM OyMaroi
U OCTOPOXXKHO TIOMECTHUTE B 3Ty YacTh PeaKkTopa KyCOUeK B3BEIICHHOTO IIMHKA (Maccy HWHKa
3aMMILIUTE B )KypHaN).

PeakTop ¢ KyCOYKOM ITMTHKA B BEPXHEH YacTH OCTOPOKHO TMOACOSINHUTE K Ta300TBOHON TpyOKe
npubopa, He JomycKas TIoNaJaHus IIHHKA B KUCIOTY. [IpoBepbTe mprOOp HA TEPMETHIHOCTH B
tedenue 2-3 muH. [locne 3Toro onpeneanTe ypoBeHb BOJIBI B TPAAYUPOBAHHOM COCY/IE 10 PEAKIIHH
(V1). 3ateM 0CTOPOXKHO, IPUAECPKUBAs PEAKTOP Y BX0JIa Ta300TBOIHOM TPYOKH, CTPAXHUTE IIMHK
B KHCIIOTY — HAUMHAETCS BBIJIETICHHE BOJAOPO/Ia M BHITECHEHHE BOJBI B YPABHUTEIBHBIN COCY/I.

3. H3zmepenue ob6vema vloenusuiezocs 6000pooa

[To oxoHUAaHWU peakIUH CJleIyeT MOAOXKIAaTh 3-5 MHH, 4TOOBI ra3 B MpPUOOpE MPHUHI
TEMIIEpaTypy OKPYKAIOIIETO BO3/IyXa. 3aTeM OITyCTUTE YPaBHHUTEIBHBIN COCY/] 0 YPOBHS BOJIBI
B TPaJyupPOBAHHOM, M, €CJTH B TeueHHWEe | MUH He HaOMI0JaeTCsl M3MEHEHUS YPOBHSI, 3aIUIINTE
YPOBEHB BOJIBI B IPaAyHPOBAHHOM cocyje mocie peakiun (V2).

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

4.  3anuce OaHHbIX OnbLIMA U pacyemol

Macca meTanna, m, r.

YpoBeHb BOJIBI 10 peaKiui, Vi, cM°.

Y poBeHb BOIBI TocHe peakiui, Va , cM®.

O6beM BeiIenuBIIETOCS Bojopoaa, V=V; - Vi, oM®.

Temmnepatypa, t °C.

AocomorHas Temrneparypa, T, K (273+t °C).

Atmocepnoe naBienue, Pary.

JlaBJieHue HACBHIICHHOTO BOJSTHOTO Mapa MpH JaHHON TeMIreparype (cM.Tabll. HUXKe).

[MaprimansHoe gaBineHue Bogopoaa, P(12) = P — P(w20).
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Pacuem MOJl}lpHOﬁ MACCbl IK6UGAIEHMO6 MemaJlia OeyMﬂ cnocobamu.

1.Bbuucianre wmaccy BBITECHEHHOro Boaopoga (M) mo ypaBHenuto Kiamelipona -
Menneneesa P(H,)V(H,)=(m|M)RT (R=831 Jx-Mon/k ! | wm
R = 62363,7 cMm>MMm. pr. cr/mMonbTpan). Ilociie TOro paccumrtaiiTe MOJSIPHYIO Maccy

SKBUBAJICHTOB, UCMOJB3Yys |—€ MaTeMaTH4eCKOe BhIPAKEHUE 3aKOHA SKBUBAJICHTOB.
2.Paccunraiite 00beM BBLICTUBIIETOCS BOJOPOAA MPU HOpMaibHBIX ycioBusx (Vo) 1o

ypaBHeHuto Knaneiipona: VOF% ZVHZPH%HpI/I Po = 760 mm. pr. cr., 273 K. 3Has
0

MOJIIPHBIA 00BEM SKBHUBAJICHTOB BOJOPOJA, PACCUUTANTE MOJSPHYIO Maccy MmeTaiia (2-e
BBIpaXXCHHE 3aKOHA SKBUBAJICHTOB).
Tabnuua. /aBneHue HaCBIIIEHHOTO BOASHOTO Iapa B PABHOBECHHU C BOJION

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

Brrancnute aGCOMOTHYIO M OTHOCUTEIBHYIO MOTPEIIHOCTH OMBITA.
Abconromnasn nozpewnocms di:

di = Mok(on) - Mok(ucer), TI€ Mok(on) — CpeIHEE 3HAUCHUE MOJIIPHON MacChl SKBHBAJICHTOB IIMHKA,
PacCYMTaHHOE IO IKCIIEPUMEHTAIBLHBIM JaHHBIM, T/MOJIb.
Mox(uer) — 3HAUGHUE HCTUHHOM MOJISIPHOM MacChl SKBUBAJICHTOB IIMHKA, I/MOJTb.

Omnuocumensnasn nozpewtnocms, d, %:

d%-—9 1000

BK(ucm)
Buieoo:

Keiic-3aganne mo teme Ne 2 «OCHOBbI XUMHUY€ECKOH TEPMOINHAMUKN»
(JHepreTuka XuMHYECKHX MPOLECCOB)

A) OnpenesieHne HANPABJEHHOCTH NMPOTEKAHMS MpoLecca



1. Vicrone3ys cIpaBOYHbIE JaHHBIE TaOJUIBI, ONIPEIEINTE N300apHBIiA TerToBoi 3hdekT AH %08
XUMHYECKOW peaKIuy Balllero BapuaHTa

CaHam + 3021 2CO02r) + 2H200x)
ChaenaiiTe BbIBOJ O BbIIeJIEHHH HJIU MOTJIOIIEHHH TEIIOTHI B Mpolecce peaKiuu.

2. Onpenenute u3Menenue suTponuu ASqg B X0e XMMHUECKOH peakiuy, NpoTeKaomel IpH
CTaHJAPTHBIX YCIOBUSX B UAEATBHOM Ia3000pa3HOM cocTosHUU. OO0bsICHUTE 3HAK U3MEHEHHSs
AS%os B pe3ysibTaTe IAHHOM PeaKIMH.

3. Onpenenute u3MeHeHne >Heprun ['n66ca AG%0s B X0J¢ XMMHUYECKOH PEaKIMH, MCIOIB3YS
crpaBouHble AaHHbIe Tabmuie!. [1o 3HaKy n3menenns sueprun I'n66ca AGCgs caenaiite BbIBON
0 BO3MOKHOCTH CAMONIPOU3BOJILHOI0 NPOTEKAHNS PeaKIHu.

BemectBo | Cocrosnue AH%%q Kl AGP05 9167 S%gs,  x/MonbK
MOxrb MORy
CoHo r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
C2Hq 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
N> r 0,000 0,000 200,000
H> r 0,000 0,000 130,590
O2 r 0,000 0,000 205,030
Cl r 0,000 0,000 222,950

B) «Onpenenenue TennoBoro 3¢ dexra npouecca pacreopennss NHisNO3»

Oo6opynoBanne u matepuaisl. 1. Hutpat ammonns NH4NO3. 2. Ctakanst (250-300 mi).
3. TepmomeTp, YKpeTUICHHBIH B IITaTHBE.

Bobinosnenue. B crakaH Haseiite HEMHOTO BOAbL. ONyCTUTE TEPMOMETP, MOTPY3HB €T0
HIapyK B BOJY. 3aT€M BHECUTE B CTaKaH HECKOJIBKO JIOXKEK MEJTKMX KPUCTAJJIOB HUTPATa AMMOHHUS.
TepMoMeTp MOKa3bIBAET CUIILHOE MTOHMKEHHUE TEMITEPATYPhl PacTBOPA.

NH4NO3(p) + NH20 = NH4NO3-nH20.
3ananue. Yrkaxute 3Haku (>0,<0) Q u AH npouecca pacrBopenusi NHsNOs.

Keiic-3aganune mo teme Ne 2 «3aBUCMMOCTb CKOPOCTH XUMUYECKOI peakunu

OT KOHIHCHTPALIUM PCAarupyrommx BeaeCTB B JaHHbIX YCJI0BUAX)).
OnpiT 1. 3aBHCHMOCTH CKOPOCTH PEAKIHU OT Pa3IHYHBIX (paKTOpPOB
A) 0T KOHLIEHTPAIlUM PearupyromX BelecTB



PeakTuBbI 1 000pyI0BaHME: PACTBOP CEPHOM KHCIOTHI 2 H., PACTBOP THOCYIIb(haTa HATPUS
(Naz2S203) 1H., mUCTHILIMPOBAHHAS BOJIA, YETHIPE MEPHBIC TPOOUPKH, KaIleIbHUIIBI HIIH HIICTKH,
CEeKyH/IOMED.

Tuocynbdar HaTPHsI pearupyeT ¢ CepHON KUCIOTOH 110 CIIEAYIONIeMY YPAaBHEHUIO PEaKIHH:

Na2S203 + H2SO4 = NaxSO4 + SOz + H2O + S|

[Tpu3HaKOM MpOTEKArOIIEeH peakuuu SABIseTcs 00pa30BaHUE MYTH IPHU BBINAJICHUN CEPHI B

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

THOCY/b(aTa HATPUS PA3TUIHON KOHIICHTPAIMH, JIJIS 3TOr0 BHECUTE B mpobupku 4, 6, 8§ u 12
Kareab THOCYIb(aTa U ToBeAUTe 00heM B MpoOupkax a0 12 kamenb, 100aBUB B KaXAYIO BOLY,
KaK yka3aHo B Tabuune 1.

3areM B 1-10 mpoOupky noOaBbTe | Karumo CepHOM KHUCIOTHI, OJTHOBPEMEHHO BKIIOYHB
cexkynaomep. [Ipocnenure, yToOBI Karisg He ToOMNaia Ha CTEHKH MPOOUPKHU.

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

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

3aganue. 3anuch JaHHBIX ONBITA.

1) 3anecute B Ta0NMIy JaHHBIE, TPOBEICHHBIX UCCIEIOBAHUN

Tabnuma - JlaHHbIC OIIBITA

No KonnuecTBo xanenn Oo61ee | OTHOCHTEID- Bpewms OTHOCHTEID
npo- YUCJIO | Has KOHIICHT- | MOSIBJICHHUS | Hasi CKOPOCTh
c Pactsop | H20 | Pactsop Kaneiab | pamus. MYTH, peakuumn
MpKH Na2S203 t, cex
Na2S203 H2S04 Vo6u. C ' 1, cex?
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccunTaiiTe OTHOCUTEIbHYIO MPAKTHUYECKYIO CKOPOCTh PEAKIUH JUIs KaXJI0T0 Ciryydast
(1/t), 3Has Bpemst peakiiuu. 3aHECUTE B TaOJHILY.

3) Paccuuraiite OTHOCUTENBbHYIO KOHIIEHTPAIMIO THOCYIb(haTa: MIPUHUMAs KOHLEHTPAIIHIO
B 1iepBoii mpodupke ¢ 4-a KarwisiMu Corn = 1, ¢ 6-10 KaruisiMu — Cors = 1,5 1 T.71. 3aHEeCUTE JaHHbIE
B TaONHILY.

4) Ioctpoiite rpaduk 3aBUCUMOCTH OTHOCUTENLHOM MPAKTUYECKONW CKOPOCTH peaklyu OT
OTHOCHTEJIEHOW KOHIICHTPAIIUU THOCYIb(haTa HATpHsl, OTKJIaAbIBast 3Ha4eHus 1/t mo ocu X u
Com. mo ocu Y.

5) ChopmynupyiTe BHIBOA 0 3aBUCHMOCTH CKOPOCTH PeaKIMH 0T KOHIEHTPAUU
THOCY/Ib(AaTa HATPUS NPH JAHHBIX YCI0BHAX.

OmnpIT 2. 32aBHCHMOCTB CKOPOCTH PEAKIMHU OT TEMIIEPATyPhI

W3yuuTte Ha mpuMepe peakluu B OmbITe 1.



Bommoanenne. s sroro B Tepmocrar ¢ temmeparypoil Ha 10 °C Bbllle KOMHATHOM
TEMIIepaTypbl IOMECTUTE 2 MPOOUPKHU: OJIHY C 4 KarusiMu 1 H pacTBopa THOCYJIb(aTa HATPHs U 8
KaIUIAMM BOJbI, B APYIYIO — C OJHOW KalUIed CEpHOM KUCIOTBL. YUepe3 5 MuUHyT cMelnanTe
COJEPKHUMOE NTPOOHPOK U OTMETHTE BPEMsI MOSIBIICHUS] MYTH.

[ToTopute onbIT npu Temreparype Ha 20 ° u 30 © Bbillle KOMHATHOM TEMIIEPATYPHI.

3ananue. 3anuch JaHHBIX ONBITA.

PesynbraTel BHECHUTE B TAOIUILY M TOCTPOITE rpaduK 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT
Temneparypsl. PaccunTaiite 3HaueHNE MPAKTUYECKOTO TeMIIepaTypHOro ko huuueHTa,
ucnonb3ys npasuio Baat-I'odda.

OnpiT 3. Biansinue nNpupoabl pearupyoumx BellecTB HA CKOPOCTh XUMHYECKO peakiiun

Brinosnnenne. B 1Be npo6upku npuneiite o 2 cm® pacteopa KMnO4 u 2-3 xamm
pacTBopa CepHO KHCIOTHI. 3aTeM J100aBbTE B MEPBYIO — CBEKETPUTOTOBICHHBIN pacTBOP
Na>S0O3, a Bo BTopyto NazSOaq.

3aganue. 3anuch JaHHBIX ONbITa. OTMETHTE, B KAKOW MPOOUPKE MPOUCKXOTUT U3MEHEHHE
okpacku pactBopa. ChopMynupyiite BEIBOA O BIMSHUH IPHUPOJIBI PEarHPYIONINX BEIIECTB HA
CKOPOCTh XUMUYECKOU PEaKIIH.

BbinosiHuTe pacyeTHoe 3a1aHue N0 TeMe «CKOPOCTh XUMHUECKUX PEaKLIUii»

ATMochepHbIe 3arpsiI3HeHHS IOCTETIEHHO YHUYTOXKAIOT 3aI[UTHBIA 030HOBBINA CJIOW 3eMIIH.
O30HOBOMY CJIOI0 YIPOXKAIOT, IOCTYNAIOIINE B aTMOC(epy (GTOPHPOBAHHBIE M XJIOPHUPOBAHHEIE,
yrieBoopoabl — ppeon, Hanpumep CClsF, CCloF2, CCIFs. Onn xumuuecku cTaOUIIbHBI B HUDKHUX
cIosix atMocdepbl, HO B cTpaTocdepe mox aeicTBrueM yibrpaduosieToBoro uznmydenust CoHia
paspylaloTcs, BBIIESSI aTOMAapHbI XJIOp, IOCIE Yero HAuWHAIOT MPOTEKaTh peaKIUH
B3aUMO/ICHCTBHS ATOMApHOTO XJIOpA C O30HOM.

Paccuumatime ckopocms makou peaxyuu ¢ 00pazosanuem KUciopooa u MOHOOKCUOA
xXnopa, ecnu uepes 15 ¢ nocne nauana peakyuu MOoasApHas Konyenmpayus o3ona ovina 0,3 moaw/u,
a uepe3 35 ¢ om nauana peaxyuu cmana pasua 0,15 monwv/n.

Keiic-3aqanue no reme Ne 2
«Xummnueckoe papHoBecue. [Ipunnun Jle-Illareane»

OnpiT 1. CMelieHNe XUMHY€ECKOT0 PABHOBECHS B 3aBUCHMOCTH OT KOHIIEHTPALMU
NMPOAYKTOB M UCXOHBIX BelIeCTB, MPH B3aumMoaeiicTBuu xJjopuaa xkejaesa(lll) ¢ ponanugom
KaJus

OoopynoBanue u maTepuaibl. 1. Uetsipe konndeckue npodupku. 2. [Tunerku. 3. benprii
skpaH. 4. Xnopun xenesa (111) FeCls 0,0025 u. 5. Poganun kamuss KSCN 0,0025 #H. 6. Xmopua
kamust KCI (kpucrammmueckwuii). 7. JluctnimpoBaHHas Boja.

BoinosHenue pa6orbl. B ueTsipe koHn4eckue nmpodbupku BHecute no 5-7 kamens 0,0025
H. pacTBopoB xJyopunaa >xeneza (III) mu pomanmpa xamusa. PacTBopbl pa3memiaitTe CTEKISHHOU
NaJIoukoil ¥ mocTtaBbTe B MTATUB. OHY MPOOUPKY C MOJIYYEHHBIM PAacTBOPOM COXpaHMTE IS
CpaBHEHHsI pe3yJbTaTOB OMBITa. B ocTanbHBIE MPOOMPKHA T00AaBHTE CIETYIONINE PEAKTHBHI: B
nmepByr0 - | Karumo HachIeHHOTO pacTBopa xmopuaa skeneza (III), Bo BTopyro - 1 kammio
HACHIIIIEHHOTO PacTBOpa POJIaHU/Ia KalHs, B TPETHIO - HECKOJIBKO KPUCTAITMKOB XJIOPUIA KaJIHsL.
CpaBHUTE HMHTEHCHBHOCTb OKPACKM IOJYyYEHHBIX PACTBOPOB C MHTEHCUBHOCTBIO OKPACKU
3TaJIOHA.



3anuch JAAHHBIX ONbITA. 3alUIIMTE CBOM HAOMIONCHUS TPH TPOBEACHUH DPAOOTHI.
CocTaBbTe ypaBHEHHE COOTBETCTBYIOIICH OOpaTUMOW peaKkIUd U HAMUIINTE BBIPAKCHUE
KOHCTAHTHI PABHOBECHSI.

1. Kaxwue BeniecTBa HaXOIATCS B UCCIIEAYEMOM PAaCcTBOPE NMPH PaBHOBECHH?

2. Kakoe BemiecTBo mpu1aeT pacTBOPY KPACHYIO OKpacKy?

3. Kak wu3MeHseTcss MHTCHCHUBHOCTh OKPAaCKM pacTBOpa M, B KaKOM HalpaBICHUHU
CMEIaeTcsi paBHOBECUE JAHHOW PAaBHOBECHOM CUCTEMbI MpHU J00aBICHHUH: a) XJIOpHJIA Keje3a
(III); 6) ponanuaa kanus; B) XJaopuaa Kauus?

4. Kak wu3MEHSIOTCS MpPU OSTOM B KaXKIOM CilIydae KOHIEHTPAlMd KOMIIOHEHTOB
PaBHOBECHOHM CHCTEMEBI a) pofaHuaa; 0) xyopuaa kamus; B) xyuopuna xenesa (III); r) ponanuga
KaJIUs TI0 CPABHEHMIO C UX KOHIIEHTPALMSIMU MIPH YCTAHOBJICHUH MEPBOHAYATIBHOTO PaBHOBECHS?

OnbIT 2. BiinsiHHe TeMIepaTypsbl HA CIBUT XUMHUYECKOT0 PABHOBECHS

PeakTuBBI U MaTepuabl: HOJIHAS BOJIA, PACTBOP Kpaxmasa, MPOoOUPKH, CIIUPTOBKA, JEpiKATEb.
Brinoanenne paéorsl. Haneiite B 1Be mpoOupku 1o 3 cM° HOAHOM BOJBI U J00aBBTE B KAXKIYIO
U3 HUX 1o 1-2 kamnu pactBopa kpaxmana. Harpeiite onny u3 npobupok. CpaBHUTE OKPACKY.
3aganue. VYKaXuTe HampaBiIeHHE CJIBUra XHMHUYECKOTO PABHOBECHS IMPU TOBBIIICHUN
TEMIEPATyphl U 3HaK TEIIOBOro 3(dexTa peakuuu.

Keiic-3aganne no teme Ne 3 «CtpoeHue aTomMa

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

PeakTtuBbl M oGopynoBanme: dapdopoBas wyamika, CIOUPT OTHIOBBIA, CTaJIbHBIE
IIPOBOJIOYKH, HACBIIIEHHBIE PACTBOPHI COJICH: XJIOpUAa HATPUS, XJIOPUAA JINTUS, XJIOPUJa KaJlus,
xjopua 6apusi, XJopuaa KaubIus.

Xoa padoTsl

[Tasouky, ¢ BMassHHOM B HEE IJIATUHOBOM MPOBOJIOYKOM, OITYCTUTE B PACTBOP COJIM U BHECUTE

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

3ananue. 3anuch JAHHBIX ONbITA.

1. 3anecure HaOmoneHus B TabmuIy |

Tabnuna 1 — OkpammBaHue MmIaMeHu MeTaJulaMu
Mertann IIBer mamenu A, HM

Na
Ca
Li
Ba
K

2. Tlo nBery 1utlaMeHW BBIOEpETE JHMANa30H JTMH BOJIH, NPH KOTOPBIX HAOJIOIacTCS
MepeXo/1 AIEKTPOHOB B aTOMaX METAJIOB (Ta0. 2), u 3aHecuTe B 1-10 Tabmuiry.
Tabnuna 2 - /Iluana3oH JUIMH BOJH B BUIUMOM CIIEKTPE
A uM | <390 |390- 420 — 470 — 540 — 580 — 620 - 780 | > 780
410 450 530 580 610

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




3. Jlns HaTpus paccuuTaiTe BOZMOXKHbBIE MIEPEX0/Ibl AIEKTPOHOB B aTOME, UCTIOb3YS
JUISL OTIPEICJICHUS! ITTMHBI BOJIHBI 3aBUCUMOCTH SHEPTHH KBaHTA OT JJIMHBI BOJHBI (YypaBHEHUE
1):
A =hc/AE, (1)
rae A — JUIMHA BOJIHEI, HM;
AE — sHeprus, BbIICIAIOMASACS IPU NEPEXOE ANEKTPOHOB;
¢ — ckopocTb cBeta (2,9-10% m/cex mmu 2,9-10% Hm/cex);
A — ocTostHHas ITnanka (6,63-10-103* JIx-cex mmm 4,11-10° 3B )
[ToncraBnss B hopMyiy 3HaUeHUS TOCTOSAHHOM [11aHKa 1 cCKOpOCTH CBETa, MOIY4YaeM:
A=1240,8/ AE, (um) (2)
4. 3nauenue AE paccuuTaiite npu ydere, 4TO IEPEXOJIbl JIEKTPOHOB B aTOME HaTpuUs
BO3MOXXHBl B IIpefesiax ¢ 3-ro Mo 7-i HEPreTUYECKUH YpOBEHb - NpU Iepexoie Ha §-i
DHEPTEeTUYECKU YPOBEHB JIEKTPOH OTPHIBACTCS OT aTOMa HATPHSL:

v g B OH P
I T T T I

E; E; E; E4 Es Eg E. (oTphIB €)
3,027 3,547 4,068 4,589 5,110 5,140

5. PaccuuraiiTe 3HaYeHMsI SHEPTUH, BBIIEISIEMON IIPU BCEX BO3MOXKHBIX MEpexoax
3JIEKTPOHA B aTOME HaTpusl, U 3aHocuM 3HaueHust AE B Tabauiy 3.

Ta6n1z1ua 3 — Pacuer OHEPIUH BO3MOKHBIX IICPEXOJO0B 3JICKTPOHA B aTOMC HATPUS

Ne AE AE AE, 5B | A, am OnTuyeckuii CiekTp
(LIBET MIaMeHM)

AEs-1 Ees- E1 2,113 [ 587

AEs-2 Es- E>

AEs-3 Es - E3

AEg-4 Es - E4

AEg-5 Es- Es

AEs1 Es-E1

AEs5-, Es- E>

AEs.3 Es- E3

AEs5-4 Es- E4

AEa1 Es4-E1

AE4-2 E4- B>

AE4-3 E4- Es3

AE3-1 Esz- E1

AE3-2 Es-E»

AE>-1 E>-E1

6. Ucnonb3ys paccuntanubie 3HaueHuss AE, mo ¢opmyne (2) HaiinuTe 3HaYSHUS JITUH
BOJIH A I KQKJIOTO Mepexo/a U 3aHecUuTe B Tabiuy 3.

7. 3anumuTe B KOJOHKY «ONTHYECKHI CIEKTP» IBET IJIaMEHHU, COOTBETCTBYIOIIHIA
MOJTy4eHHOMY 3HAYESHHIO JITTMHBI BOJIHBI U3 PUCYHKA.

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



Keiic-3ananune no teme Ne 4
«Xummnueckasi cBsi3b. CTpoeHHe MPOCTEHIINX MOJIEKYJD)

Jnst coenunenuii I, HI, CrCls, PbO, (H20)n, CHs4
a) YKa)XUTE TUIl XUMUYECKOH CBS3H B MOJICKYJIax;
0) coCTaBbTE AIIEKTPOHHBIC CXEMBI 00pa30BaHMSI MOJIEKYJI C KOBAJIEHTHON
cBsA3b10. OnpeenuTe BaJIEHTHOCTh U CTENIEHb OKUCIICHMUS;
B) M300pa3uTe 3JIEKTPOHHBIMU YPAaBHEHUSMH MPOLECCH 00pa30BaHuUs
MOJIEKYJI C MOHHOH CBSI3bIO;
T) YKaXHUTE TUI THOPHUIN3ALIUY YIIIepoia B MOJIEKyJIe MeTaHa U
n300pa3uTe reoMeTpUUIecKyro GopMy MOJIEKYJIIbl, YKAXKUTE BaJICHTHBIN yTroJl.
CdopmyampyiiTe, Kak BUJ CBSI3M BJIMSIET HA CBOWCTBA XUMM4Y€CKOI0 BenlecTBa?

IIpakTnueckasi padora mo remeNe4:

«XI/IMI/I‘ICCKaSI CBA3b, CTpOQHI/Ie MOHeKyJI»
3aganuel. a) Onpenenure TUIIBI XUMHUUECKUX CBSI3€H B MOJIEKYJIaX CIEAYIOIINUX

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

0) B COeIMHEHUSAX C MOHHOMU CBA3BIO N300pa3zuTe mpolecchl 00pa3oBaHUs HOHOB U3 aTOMOB
U cXeMy 00pa30oBaHMs HOHHOTO BEIECTBA.

B) B COCIMHEHUSX C KOBAJIEHTHOMN CBSI3bI0 COCTaBbTE 3JIEKTPOHHBIE CXEMbl 00Opa30BaHMUSI
MOJIEKYII.

I') IOKaXUTE, KaKue OpOnTaIM aTOMOB IPUHUMAIOT y4acTUe B 00pa30BaHUU CBSI3U?

n) Ompenenute MONSPHbIE U HEMOJNSPHBIE CBS3M, G M T - CBSA3HM, TUI TUOpHUIU3ALUN
THOPUTHBIX CBA3EH.

) OnpenenuTe BaIEHTHOCTb U CTETIEHb OKUCIICHUS AJIEMEHTOB.

3ananmue 2. [Tokaxxnre MexaHU3M 00pa30BaHUS:

a) wona ruapokconus (HzO0)" mu3 wonma H' u monexynsl HoO, ykakurte BaJe€HTHOCTH U
CTENEeHb OKUCIIEHMsI aToMa Kuciaopoia. M300pa3ute cxemy nepeKkpbIiBaHUS aTOMHBIX OpOUTaiei B
MOHE TUPOKCOHUS.

6) nona [Be(OH)s]* u3 monexyn Be(OH); m tumpoxcum — mono (OHY), ykaxmure
BAJIEHTHOCTH ¥ CTETEeHb OKUCIEHHS aTOMOB B TeTparuapokcobepuiiare [Be(OH)4]*

3ananme 3. J[aHbl 371€KTPOHHBIE KOHPUTYpallMK BAJIEHTHBIX 3JIEKTPOHOB JIBYyX XUMHUYECKUX
AJIEMEHTOB:

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

a) OmnpenenuTe 1EMEHTbI, KOTOPhIM COOTBETCTBYIOT JIaHHBIE AJIEKTPOHHbBIE KOH(PUTypariun
BaJICHTHBIX JJIEKTPOHOB;

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

B) Omnpenenure TUI XUMHUYECKOW CBS3UM B OTOM MOJIEKYJIE, COCTaBbTE €€ JJIEKTPOHHYIO
dopmyny u n300pa3uTe cxemy NepeKphIBaHUs aTOMHBIX OpOUTAJIEH.

r) YKaXuTe TUIT MOJIEKYJIbI.

3ananue 4. CoctaBbTe dJEKTPOHHBIE (OpMYyNBI aTOMOB: (TOpa, a3oTa, Opoma, kemnesa,
HUKEJIS, KaJIbLIUA.

BaneHTHble 3JI€EKTPOHBI pacHpeeIuTe 0 OPOUTAIISM.

Omnpenenute BO3MOKHbBIE BAJIGHTHOCTH U CTENIEHU OKUCIICHUS 3TUX JIEMEHTOB.

OObsicHUTE, TOYEeMY BbICIIIAs CTETIEHb OKHCIEHUSI aTOMOB (TOpa, a30Ta, JKeJie3a U HUKEJs
HE COOTBETCTBYET HOMEPY I'PyMIIbI?



3aganue 5. J[aHbl AJIEKTPOHHBIE KOH(UTYpalMH BaJE€HTHBIX 3JIEKTPOHOB XHMHUYECKHUX

DJIEMEHTOB:
.68, ...3s%pt, ... 5s75p3, ... 4s24p*, ... 3d°4s?

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

6) CocraBbTe 3JIEKTPOHHBIE (OPMYJIBI ATOMOB, PacpeAeIUTe IEKTPOHBI 0 OPOUTAIISM,
OTpeIeNINTE BO3MOKHBIE BAJICHTHOCTH M CTEIIEHU OKUCIICHUSI.

B) CoctaBbTe (POpPMYJIBI OKCHUIOB U THAPOKCUAOB, HA30BUTE MX, YKAKUTE THUIBI CBS3EH
MEXJly aTOMaMH B MOJIEKYJIax.

r) Pacmonoxxure BhICIIME THIPOKCHIBI B TIOPSIIKE YBEIMYEHUSI KHCIOTHBIX CBOMCTB.

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

a) PHs; H2S; HCI

6) H20; H,S; HoSe

B) HF; HCI; HBr; HI.

3ananue 7. Pacnonoxute npencrasiennsie Mojekyinsl: Clz; HoS; HBr; CO; NHz; BeH2 B
nopsiKe YObIBAaHUS MOJSPHOCTHU CBS3H. Y KAXKUTE, B MOJIEKYJIe KAKOTO COETMHEHUSI UMEET MECTO
sp — rubOpuauzanus. CocTaBbTe€ DSIEKTPOHHYIO (OpPMYITy 5TOM MOIEKYNbl, H300pazurte
MIEPEKPBIBAHUE ATOMHBIX OPOUTAJICH B MOJICKYJIE, YKAXKUTE THUIT MOJICKYJIBI.

Keiic-3apanue mo teme Ne 4 «k KoMmmiekcHbIe coeTUHEHU

Onpit. [TonyyeHue u ucclieloBaHue CBOICTB KOMIIJIEKCHOTO COeIUHEHUS
cyabdara terpaammunomenu (11)
PeakTuBbl: pactBop cynbdara meaum 1 H., pacTBop xyopuaa Oapus 1 H., 0JOBO
METaJUTMYeCKOe, KOHIICHTPUPOBAHHBIA PACTBOP aMMHUaKa.
[Tomectute B 2 mpobupku no 10 xamens pactBopa cyiabdara Meau u 100aBbTE B OJIHY

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

[Tonyante KOMIUIEKCHOE COEJUHEHUE MEU: JUIsl TOI'0 BO3BMUTE B JIBE MPOOUPKH 110 5 -
6 xamenp cynpdara Meaum u no06aBbTe M3OBITOK 25 % pacTBOpa aMMHaka 10 MOJIHOTO
pacTBOpPEHUS, BBINABIIET0 BHAYAJIE OCAIKA.

B npoOupku ¢ KOMIIJIEKCHOM CObIO 100aBbTE: B OJHY U3 HUX 2 KaIUIM XJopuaa Oapus,
BO BTOPYIO — BHECUTE KyCOUYEK I'PaHYJIMPOBAHHOTO OJIOBA.

3aganme. 3anuiinuTe JaHHLIE OMBITA.

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

2) CocTaBbTe ypaBHEHHUS OCYIIECTBUBIIUXCS PEAKIINI MEX/y BEIIECTBAMMU:

cynbdaToM Meau U XJIopuoM dapus,

cynb(}aToM MEeIH U OJTOBOM,

cynbdaToM Meau 1 aMMHAKOM ¢ 00pa30BaHUEM KOMILJIEKCHOTO COEAMHEHUS
cyabpaTom terpammunamenu (1) u xmopugom Gapwus,

cyabpaTom tetpammuamen (I1) u omoBom.

3) Kakas u3 BellIeyka3aHHBIX peakiuii He nmpoTekaet? [louemy?

4) O0bscHUTE, B UEM pa3IMYUs B XUMHUUECKUX CBOWCTBAX MPOCTOM U KOMILJIEKCHOM conn?

5) JlaiiTe MONMHYIO0 XapaKTEPUCTUKY KOMIUIEKCHOTO COCIMHEHHS, YKa3aB — BHYTPEHHIO U
BHEIIIHIOKO c(epbl, KOMILIEKCO0Opa30BaTeb, JIUTaH b, KOOPIUHAIIMOHHOE YHCJIO.

6) VYuuThIBasg, YTO JaHHBIE MO MOJSPHOM BJIEKTPONPOBOJHOCTH pacTBOpa
KOMIIJIEKCHOTO COEVHEHHUS YKa3bIBAIOT Ha AMCCOLMALIAIO €T0 HAa 2 NOHA, HAIIMILINTE YpaBHEHUE
€ro JIEKTPOJIUTHUECKON JUCCOIHAIINH.

7) Ha ocHOBaHWM TPOBENEHHBIX OIBITOB CQOPMYIUPYHTE BBHIBOJI: KaKHe HWOHBI
KOMILJIEKCHOT'0 COeJHHEHHUsI — BHYTPeHHelH W1 BHellIHeil cepbl MOTYT BCTYNAaTh B peaKIMH



HOHHOI'0 00MeHAa?

Keiic-3apanue mo Teme Ne 5
«PacTBOpBI: pacUeTHBIH MPAKTUKYMD. «PacTBOPBI JIEKTPOJIUTOBY

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

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

Oneit 1. XapakTtep gucconnanuu rugpoxcuioB. Iloayyenune ruapokcuia Maruus

PeaxkTuBbI: pacTBOp XjopHaa Maruus 1 H., pacTBOp TMAPOKCHAA HaTpus 1 H., pacTBOp
COJISTHOM KHUCIIOTHI | H.

Boinosnenue onbiTa. B 1Be mpoOupku BHecuTe 1o 5-6 kamenb | H pacTBopa XJopHia
Marausi ¥ 00aBbTe B KaXIyIO0 10 5-6 Karenb 1H. pacTBopa TUIpOKCH/Ia HATPHSI.

B niepByto nmpobupky k ocanky no6asbre 8-10 kanens 1 H pacTBopa CONSHOM KUCIOTHI, a B
apyryto 8-10 kamens 1 H pacTBOpa ruApOKCHIA HATPHUS.

3aganue. 3amuch JAaHHBIX ONBITA

1) Kakue npusnaku peakuunii Ber Habmronaere? B kakom ciryyae HabIro1aeTest pacCTBOPEHUE
ocanka?

2) Hanummre MoJIEKyNspHbIE U HOHHO-MOJIEKYJIIPHBIE YPaBHEHUS! PEaKIUU:

MOJy4YeHUS TUPOKCUIa MarHus;

THJIPOKCUA MarHus C COJITHOW KHCIIOTOM,

THJIPOKCUA MarHusl € THIPOKCUIOM HaTpUs.

Kakas peakuus He nmpoTekaer?

3) KakoB xapakTep JAMCCOIMAIMM THAPOKCHAA MarHus? 3anuilnTe ypaBHEHUE
JUCCOLMALIMU TUAPOKCHIA MAarHHUS.

Omnpit 2. [Tosry4eHHe ¥ CBOCTBA TNAPOKCH/IAa INHKA

Boinosinenue onbiTa. B 18e mpobupku BHecuTe 1o 5-6 kanens 0,5 H pacTBopa cynbhara
[IMHKa U J00aBbT€ B KAXKIYIO MO 2 Karuid 2 H PacTBOpa TUIPOKCUIA HATPUS O MOMEHTA
obOpa3zoBaHusi ocagka. B mepByr0 mpoOUpPKY K Ocaaky a00aBbTe€ MO KaruisiM 2 H PacTBOP
XJIOPOBOJIOPOJTHOM KHMCIIOTHI JI0 PAaCTBOPEHHUsS OCajika, a B APYryl0 — M30BITOK 2 H pacTBOpa
TUAPOKCH/IA HATPUS JI0 TMOJTHOTO PACTBOPEHUS OCAJIKa.

3aganue. 3anuch JaHHBIX ONBITA.

1) Kakwue npusHaku peakuuii Ber Habmronaere?

2) Hanuimmte MONEKYISpHBbIE 1 MIOHHO-MOJIEKYIISIPHBIE YPaBHEHUS PEaKITHIA.

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

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

BoinosaHenue onbiTa. B 1Be mpoOupku BHecuTe no 5-7 kanenb 0,1 H pacTBopa yKCycHOM
KUACIOTHL. B Kakayro mpoOupKy nprOaBbTe OJIHY KaIUII0 MHIUKATOPa METUIOBOTO OPaH>KEBOTO.
OnHy npoOUpPKY C YKCYCHON KHUCIOTON OCTAaBbTE B KAU€CTBE KOHTPOJBHOM, a B IPYT'YIO BHECUTE
3-4 MEKpoIITIaTeNs KPUCTAIIOB arleTaTa HaTpHsl ¥ TIepeMeIaiTe pacTBOP CTEKIITHHON MAIOYKOH.

3ananue. 3anuch JaHHBIX ONBITA.

1)Kakwvie mpusHaku peakiuii Ber Habmoaere?

2)Hamummre MOJEKYIspHBIC H HOHHO-MOJICKYJISIPHBIC YPaBHEHHUS PEAKIIUH.



3) ChopmymupyiiTe BBIBOJBI O BIUSHUU COJU CJIA00W KUCIOTHI Ha JUCCOIUAINIO ITOMN
KHCJIOTHI.
OnbIT 4. Bausiuue coJiu ¢J1a00ro 0OCHOBAHMSA HA JUCCOLHUALUIO DTOI0 OCHOBAHNSA

Boinosinenue onbiTa. B 1Be npoOupku BHecute 1o 5-7 kanens 0,1 H pacTBopa aMmMHaKa.
B xaxnayro nmpoOupky npubaBbTe OJHY Kallll0 pacTBopa WHAMKartopa ¢enondrarenna. Onny
IPOOMPKY € pacTBOPOM aMMHaKa OCTaBbTE B Kaue€CTBE KOHTPOJIBHOM, a B Ipyryto gobaspre 3-4
MUKPOIIIATEIIsE KPUCTAIJIOB XJIOPU/Ia aMMOHHUS U TIepeMelaiTe pacTBOP CTEKISTHHON MaJIOYKOM.

3aganme. 3anuch JAHHLIX ONLITA.

1) Kakue npusHaku peakiuii Bel Habmomaere?

2) Hanmiuute MONEKyJSIpHBIC U HOHHO-MOJICKYJSIPHBIC YPaBHEHHS PEaKIHid.

3) CopmynupyiiTe BBIBOJIbI O BIUSHUM COJIH C1a00r0 OCHOBAHUS Ha IUCCOLUALIMIO 3TOI0

OCHOBAHHS.

Keiic-3aganue mo teme Ne 5

«I'maposaus coJieir. BomopoaHblili moka3areJib)

OnbIt. «I'maposns couteil. Onpenesienue PH pacTBoOpoB pa3IMYHBIX [0 COCTABY
TUAPOIU3YIOIIUXCS COJIei»

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

Bbinosinenue onbiTa. CHavyasna MpUroToBbTE pacTBOPBI KapOoHaTa U Cyiab(uTa HaTpHsl, IS
Yero BHECUTE 10 | MImaTesio cosieil B OTAeTIbHbIC MPOOUPKU U J00aBBTE 5 MII TUCTHIUTMPOBAHHOM
BOJIbl, TIATEIBHO BCTPSIXHUTE.

B 5 npo6upok naneiite mo 10 xamnenb: B 1-10 - TUCTUJUTMPOBAHHOM BOJIBI, BO 2-10 — PacTBOpa
cynb(aTa alOMHUHUSA, B 3-10 — pacTBOpa CyJb(pHTa HATpus, B 4-10 — pacTBOpa XJIOpUIA HATpHs, B 5-
10 — 5 Karenb kapOoHaTa HaTpusl U S Karenb Cylb(ara aTFOMUHUSL.

B kaxyro mpoObupKy MOJIOXKHUTE MO KYCOUKY YHUBEPCATbHON MHMKATOPHOM OyMaru.

3ananus. 3anuchb JaHHBIX ONBITA.

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

2) Kakue nzmenenus HaOmozatoTes B 5-it mpobupke? Kakoe BeliecTBO BhINAJIO B BUAE 0CA/IKa U
BBIJIEJINIIOCH B BUJIE ITy3bIPHKOB raza’?

3) CocraBbTe ypaBHEHUs peakLiii B MOJIEKYISIPHOM U HOHHO-MOJIEKYJIIPHOM BHJIE:

THJIPOJTU3a CyIb(aT aTFOMUHMS,

TUAPONH3a CyIb(pHUTa HATPHS,

THJIPOJIN3a XJIOPHUIA HATPHS,

00pazoBaHus U THAPOJTH3a KapOOHATA AITFOMHUHMS.

Kaxast peaxmust He mpoTekaer?

4) 3anonmHuTe TAONIMUILY, YKa3aB CBEACHHUS O TUIAX THAPOIU3a

Conb oOpa3oBaHHast [Tprmep pH Oxpacka
COIH YHHUBEPC.
HWHIUK.

CwibHbIM ocHOBaHueM | CiaboH KHCIIOTOMH
CnabeiM ocHoBaHMeM | CHIIBHOM KHCIIOTOM
C1aObIM OCHOBaHHEM Cnabolii KHCITOTOM

CwibHbIM ocHOBaHueM | CWIBHOH KHCIIOTOH

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 CEpHON KUCIIOTHI
2 H, pactBop rugpokcuja kanus 0.05 H, HUTPUT Kanus KPUCTAIUIMYECKUH.,IUCTUINIMPOBAHHAS
BO/1a, IPOOMPKH, MUKPOILIIATENb.

Boinosnenue padorsl. B Tpu npoOupku BHecuTe 1Mo 3-4 Karid pacTBOpa NepMaHTaHaTa
kamusa (KMnOs). B mepByro npobupky mnobaBbTe 2-3 Kariud 2H. pacTBOpPa CEPHOM KHCIIOTHI, BO
BTOPYIO - CTOJIBKO 7€ BOJIbI, B TPETHIO - TaKoe ke KojauuecTBo ruapokcuaa kanus (KOH). Bo Bce
TpU TPOOMPKH BHECHUTE IO JiBa MHKpommnareias Kpuctamumdeckoro Hutputa kamus (KNO2) u
nepeMeniaiTe pacTBOphl A0 MOJHOTO PacTBOpeHUs! KpUCTaioB. Uepe3 3-4 MUHYTHI OTMETHTE
M3MEHEHHE OKPACKH B IPOOUpPKaX.

3anuch JaHHBIX ONBITA.

1. Hanumure YpaBHEHUA peakuuit BOCCTAHOBJICHUS [IepMaHrasara
KaJIusl HUITPUTOM KaJlusl B KUCJIOW, HEUTPAJIIbHOM U IIEJIOYHOM CpefiaX, yYUuThIBas, 4YTO

1on MnO ;" - umeer duoneToByro okpacky, non MNO?3™ - senéuyro, non Mn?* - Geciiperen, MnO;

- 0CcaJIoK Oyporo IBeTa.
2. MeTo10M 3JICKTPOHHOTO Oaianca moaoepuTe K03 UIMECHTEHI.
3. YKaxuTe OKHCIIUTENb U BOCCTAHOBUTEIb, IPOLIECC OKUCIICHHUS U BOCCTAHOBJICHUSI.
4. J1o KaKko¥ CTETNeHU OKHMCIICHUSI BOCCTAaHABIMBAETCS IEPMaHraHaT Kajius B PacTBOpAX,

umerommx pH > 7, pH = 7, pH < 7? CkoJIbKO OKHCIUTEIBHBIX SKBUBAJIEHTOB COAECPKUTCS B 1
Mosib KMNO4 B Ka)K10M U3 3THX ClTydaeB?

Keiic-3aganue mo teme Ne 6
«OKHMCINTETBLHO-BOCCTAHOBHUTEIbHbIE PEAKIMHU ¢ YYACTHEM MPOCTHIX

BCIIECCTB - MCTAJLJIOB»
OnbiT 1. OTHOLIEHHE METAJJIOB PA3HOI AKTHBHOCTH K KHCJI0TAM-OKUCIUTEJISIM,
KHCJI0TAM-HEOKHMCJIUTEISIM U PACTBOPaM LIeJ10Yei.
A) XuMHYecKHe peaKIM MeTA/IOB ¢ KOHUEHTPHMPOBAHHOM CePHOM KUCJIOTOM

Konyenmpuposannas cepnas kucioma 3a cuenm MaKCUMAIbHOU NOJONCUMETbHOU CIENneHU
OKUCTIEHUSL YEHMPATILHO2O dNIeMEHMA SAGNAEMC Sl KUCIOMOU-OKUCIUMENEM.

Ilpu e3aumooeticmeuu KonyenmpuposanHou cepuou xuciomel H2SOs4 ¢ memannamu
B03MONACHBIMU NPOOYKMamu occmanosienus asnsiomes: SO2; S; HaS. Cmenens 6occmanosnenus
S*® saeucum om axmusnocmu memannos. Hanpumep, KOHYeHmMpupoSaHHas cepHas Kuciomd
B0CCMAHABIUBACMCL:

a) neakmugHvlMu Memaniamu 0o SOz;

0) memannamu cpeonei akmusnocmu (mexcoy Mn u Hz) nocnedosamenvro om SOz do S°

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

Ha memannwvt Cr, Fe, Al, Au, Pt H2SOa(k) ne oeticmeyem npu HU3Kux memnepamypax.

Boinosnenue. [Tomectute B Tpu IpOOUPKH MO KyCOUKY METAJIIOB — ME/TH, [IMHKA U MarHus.
B kaxmayro nmpoOupKy 100aBBTE CepHyIO KUCIOMY KOHYEHMPUpOSaHHyio, YTOOBI OHA TOKpPHLIA
MeTalIbl (paboTaiiTe B BRITSKHOM LKAy MpU BKIIFOUEHHOW BEHTWIISIMH!).

3ananue. 3anuchb JAHHBIX ONbBITA.

Ornuimre HaOIIOASHUS.

CocTaBbTe YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIUM.

+6



Cu® + HoSO4(x) —
Zn° + HaSO4(kx) —

Mg° + H2SOs4(x) —

PaccraBrTe KOB(I)(bI/II_II/IeHTBI MCTOOOM JJICKTPOHHOI'O OanaHca. YKaKuTe BOCCTaHOBHUTCIIb,
OKHCJIHUTCIIb, @ TAKKC NPOUCCChI OKUCICHUA U BOCCTAHOBJICHUS.

b) Xumnueckue peakuuu MeTAJJIOB ¢ pa30aBJeHHOM CEPHOM KUCI0TOMI

[TomecTuTe B TpH MPOOMPKHU MO KYCOYKY METALJIOB — MEJIH, IMHKA U MarHus. B xaxmayro
POOUPKY T00ABBTE CepHYIO KUCIOMY pa3dasieHHyio, 9TOO0bI OHA TTOKPhLIa MeTauibl. B Mosekyne
pa30aBJIEHHOM CEPHOM KUCIOTHI POJIb OKMCIIUTEINS BBIIOIHIET HOH Bogopoaa H.

3aganue . 3anuch JaHHBIX ONBITA.

Onumure HaOmoaeHus. CocTaBbTe YpaBHEHUS HPOMEKAOWUX COOTBETCTBYIOLIUX
peakuuid. PacctaBpTe  KOI(PPUIMEHTHI METOAOM  JJIGKTPOHHOrO  OamaHca.  YKakHTe
BOCCTAaHOBHUTEJIb, OKUCIIMTEIb, & TAK)KE MIPOLIECCH OKUCICHUS U BOCCTAHOBJICHHUS.

Cu® + H2SO4(pazd) —
Zn° + HzS04(paz6) —
Mg° + H2SOs(pa36) —

B) XumMu4ecKkne peakuuu MEeTANJI0B CO MIeJ0YAMHU

C pacmeopom wenouu 63aumoo0etcmeyiom Memaiivl, OKCUObl U 2UOPOKCUObI KOMOPbIX
obnaoarom amghomepHvIMU CEOUCMBAMU.

BoinosaHenue 3aganus. M3 tpex npenioxkeHHbIX B onbiTax A U b merannoB BeiOepute
MeTaJljI, UMEIoLUi aM(oTepHbIe CBOMCTBA CBOUX OKCHUJIOB U TMJIPOKCHJIOB, IIPH 3TOM CTOSIIIUMN
JI0 BOJIOPO/Iia B pSAY CTaHAAPTHBIX AJIEKTPOJHBIX MOTeHIIMAI0B. OMycTUTe METall B IPOOUPKY C
pacTBOPOM T'MAPOKCHUAA HATPHUS.

3aganue .3anuch JaHHBIX ONBITA.

Onumure HabmoeHust. CocTaBbTe YpaBHEHUE COOTBETCTBYIOLIEH peakuuu. B nmpoaykrax
peakuuu 3Toro Metamuia ¢ pactsopoM menoun NaOH ykaxure ero pacmeopumyio KomMnieKcHyro
conw. PacctaBbTe K03()(PULIMEHTHI METOJIOM 3JIEKTPOHHOTO OajiaHca. YKaKUTe BOCCTAHOBHUTEIb,
OKHCJIUTENb, a TAKXKE MPOLIECCH] OKUCIEHUS U BOCCTAaHOBJICHUS.

Keiic-3aganune no reme Ne 7 «I"aibBaHUYeCKHE 3JIEMEHThI»
Onbir 1. TanbBaHuyeckuii 3jemMeHT TUnNa Jlanmdas-SIkoonm ¢ KOHIEHTPAUMOHHOM
noJisipu3anuei
IIpuGops! u peakTuBsbl: pactBopbl: CuSOs, 1 H, ZnSO4, 1 1, KC1 (Hack.); 31€KTpOabI —
IIUHKOBBIA U MEIHBINA; BOJBTMETP; CTaKaHbl BMECTUMOCTHIO 200 M, MONOCKH (HIBTPOBATBHOM
Oymarm.
Boinosinenue pa6orbl. O3HAKOMBTECH CO CXEMOH TaJbBaHHUECKOTO dJIEMEHTA!
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JlBa crakana Ha 200 cm® (1), snexTpomsl (2), COEAMHUTENBHEIE TPOBO/A (3), DIEKTPOIUTHEII
MOCTHK (4), TasibBaHOMETD (5).

B nBa crakaHa HayieiiTe pacTBOPbI OAMHAKOBOM KOHIIEHTPALUH I MoIB/ M
B IIEPBBI — cynb(aTa MUHKA, BO BTOPOH - Cyib(ara Meu.

Onycture B pacTBOpPbl CBOMX COJIEH LMHKOBYIO WU MEIHYIO IUIACTHUHBI, COEAUHHUTE MX
HOCPEJICTBOM MEIHOM IMPOBOJIOUKU C TajdbBAaHOMETPOM, COOIIO/ast MOJIIPHOCTH. «3aMKHUTE»
pacTBOpBl B CTaKaHaX JJIEKTPOJUTHBIM MOCTHKOM, 3aIlOJIHEHHBIM HACBHILEHHBIM DPAacTBOPOM
xnopuzaa kamus KCl, npurotoBneHHOM Ha arap-arape, T.e. 3aMKHHUTE TalIbBAHHYECKYIO LICTIb.
Yepes naTh MUHYT IIOCJIE€ 3aMBIKAHUS L€ U3MEPbTE BOJIBTMETPOM HalpspKeHUE padoTaroIero
3JIeMEHTa (TOYHEE Na/IeHUE HAIPSDKEHUS, 3aBUCALIEE OT COPOTUBIICHUSI TaJIbBAHOMETPA).
3ananue. 3anuch JaHHBIX ONbBITA.

1) 3adukcupyiite mokazanus BOIbTMETPa: Epaxrna = B,

2) PaccuuraiiTe TEOPETUUECKH HAINpPSDKCHUE TaTbBAaHUYECKOrO OJIEMEHTA, IOJIb3YsCh
3HAYEHUSAMH CTaHAAPTHBIX AIEKTPOAHBIX MOTEHIUAIOB Ereop = B,

3) Beramciure KITJI usydaemoro ramsBanndeckoro snemenTa: KIT/I = Egacr./Ereop.-100 %.

4) OOBsCHUTE TPUYHHY BO3SHUKHOBEHHUS IBOMHOTO DJIEKTPUYECKOTrO CJIOSI HA TPAHHIIE
METAJIJI-PACTBOP €0 COJIU Ha HIMHKOBOM M MEHOM JIEKTPOAAX.

5) CocraBbTe ypaBHEHHS PEAKIIHiA, POTEKAIOIINX HA DJICKTPO/Iax raJIbBAHUUECKOTO HJIEMEHTA,
Y CyMMapHOE YpaBHEHHE XMMHUYECKON PEAKIMH, B PE3YJIbTaTe KOTOPON BO3HUKAET dJIEKTPUYECKUM
TOK B JJAHHOM 3JIEMEHTE. Y KaKUTE THUIl PEaKI1H.

6) Iloscuute, mouemy Ha mpaktuke DJ[C rambBaHHMYECKOTO HJIEMEHTA MEHBIIE, YeM
TEOPETUYECKH pacCUNTaHHAs BEIMYMHA?

7) SIBnsiercst JaHHBIN TanbBaHUYECKH 51eMeHT 00patuMbIM? OTBET MOTUBUPYMNTE.

8) Ykaxute, MpH KaKuX YCIOBHSIX paboTa JAHHOTO TaJlbBAHUYECKOTO 3JIEMEHTA MOXKET
IIPEKPATUTHCSA?

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

OmnpiT 2. U3yueHune padoThl KOHIEHTPALMOHHOI'0 Fa1bBAHMYECKOI0 3JIEMEHTA

Boinoinenue padornl. B 1Ba crakanvmka HajelTe pacTBOpPHI CynbdaTa IMHKA pa3HOM
KOHIIEHTpAIlUN: TIEPBBIN C KOHIIEHTpauuen 1 MOJ'IB/)IM3, BTopoi - 0,001 MOJTB/IIM®:

OnycTuTe B pacTBOPHI LIMHKOBBIE IMOJOCKH, COCAMHUTE UX IMOCPEACTBOM IPOBOJIOB C
raJIbBAHOMETPOM, COOITI0 1asi TOJIIPHOCTH.

CoenuHuTe pacTBOpbl B CTaKaHaX dSJIEKTPOJIMTHBIM MOCTHKOM, 3allOJIHEHHBIM
HACBIIIIEHHBIM pacTBOpoM xjopua kams KCI.

3amanue. 3anuch JAaHHLIX ONBITA.

OTKIJIOHSIETCA JIU CTpEJKa rajibBaHoMeTpa’?



Paccuuraiite Teopetnueckoe 3HaueHue IDJ[C 3TOro s3jnemMeHTa M CpPaBHHUTE pPACUETHBIC
JAaHHBIC C OIIBITHBIMH BCIIMYMHaAMU
CocTaBbTe cxeMy KOHIIEHTPAIMOHHOI'O T'aJIbBAHUYECKOIO JIEMEHTA!

(-)Anon (+)Karoxg

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

BoruncnuTe noteHman Kaxaoro MEeKTpoa o ypaBHeHuto HepHera, nosb3ysch
T8,6JII/IL[Cﬁ CTaHAAPTHBIX JJICKTPOJAHBIX IMOTCHIINATIOB

Paccuuraiite 3/1C KOHIEHTPALIMOHHOIO I'aJIbBAHUYECKOTO JIEMEHTA.

Keiic-3aganune mo reme Ne 8 «JIieKTpPOJIM3 PacCTBOPOB CoJICiD)
OnpbIT. 3J'ICKTPOJII/I3 pacTrBopa noaujaa KaJimfd ¢ HHEPTHBIMHU 3JICKTpOAaAMM

Oo0opynoBanne m marepuajnl. 1. Bonpramerp 'opmana (pucyHok ) 2. Hcrounuk
noctosiHaoro Toka. 3. Momaun kamust KJ (10 %-biii pactBop). 4. Kpaxmai (1 %-siit pactBOp).

Boinosnenue. B mpubop HazeiiTe pacTBOp HOAMIA KK U 100aBbTE HEMHOTO pPacTBOpPa
Kpaxmana. Bxmrounte TOK. Uepe3 HECKOIBKO CEKyHJ Ha aHOAC HOSBISACTCA CHHASA OKpAacka,
XapakTepHas JJIs M0Jia B IPUCYTCTBUU Kpaxmala.

3aganue. 3anuch JAHHBIX ONBITA. DJIEKTPOIN3 BbIpa3suTe ypaBHeHussMu OBP: Ha katoze
1 aHOJE, a TAK)KE CYMMapHOE yPaBHEHUE PEaKLIHH.

[Ipu  momp3oBanuu  BoJbTameTpoM ['odmana  Bomopon
0OHapYXMBAETCS MOKUTAHUEM, & KHCIIOPOJ] — BOCIIJIAMEHEHUEM TIICIOMEH JTyYUHKH.

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

pactBop cynbdarta Menu. B oba koseHa omycTuTe rpadUTOBBIE AJIEKTPOJbI, COCIUHEHHBIC C
BBINIPAMUTENIEM. BhINpsIMUTENb MOAKIIOYUTE B CeTh. B TeueHue 3-4 MUHYT 4epe3 IJIEKTPOIUT
MIPOITYCTUTE IJICKTPUUECKHUH TOK.

3aganme. 3anuch JaHHBIX onbITa. OTMETHTE, UTO HA aHOJIE BRIACIISICTCS Ta3, a HAa KaToJIe
KpacHbId Han€T Meau. CocTaBbTE CXEMY JJIEKTPONM3a pacTBOpa cyibdara Meau, HAMHUIINTE
YpaBHEHUS peaklnii aHOAHOTO M KaTOJHOTO MPOLIECCOB.



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

Boinoinenue. Ilomensiite momocHOCTh 3iieKTpoAoB B ombite No 3. Ilpomyctute
ANeKTpUUecKuit TOK. POk aHO1a Teneph BBITIOIHSIET Me/lb, HAKOIUJICHHAs! Ha KaTojie B onbITe No 3.

3ananue. 3anuch JaHHBIX ONbITA. OTMETHTE, YTO MaTepUal aHO1a (HAKOILJICHHAsI ME/Ib)
nepeHocuTcs Ha karoa. CocTaBbTe ypaBHEHMs peaKLUii aHOJJHOTO U KaTOAHOI'O IIPOLIECCOB.

Keiic-3apanue mo Teme Ne 9

« KOppO3I/ISI H 3a1uTa MeTaJlJIOB U CIIJIAaBOB»
OmnbiT 1. Koppo3us npu KOHTAKTe ABYX Pa3HOPOJHBIX METAJLIOB.
HccnenoBanue MexaHu3Ma 3J1eKTPOXHUMHUYECKO KOPPO3UM MeTAJJIOB

PeakTHBBI M MaTepUaIbI: IIMHKOBAS U MEHAS TUIACTHHBI € 3aKUMOM; 2 H pacTBOp H2SO4,
JUCTUIIIIMPOBAaHHAs BOJA.

BoinosiHeHue. 3aM0THATE XUMUYECKHN CTAKaHIMK Ha 2/3 pacTBOPOM CEPHOM KHCIIOTHI.
Onycture B pacTBOp LMHKOBYIHO M MEAHYIO IUIACTHHBI, CleAs, 4YTOObl IUIaCTUHBI HE
KOHTAaKTHPOBAIU APYT ¢ ApyroM. 3a)uKCHpOBaTh BbIIEICHNE BOJOPOA HA OJJHON U3 IJIACTUH.
CoenuHuTe € MOMOILBIO 3aKKMMa LUHKOBYIO UM MEJHYIO IJIACTHHBI, Cle/s, YTOObI IJIACTHUHBI
KOHTAaKTHPOBAIU APYT ¢ ApyroM. Yto uzmenunocs? Ilouemy?

3ananme. 3anch JaHHBIX ONBITA.

1) Cnenaiite BBIBOJIBI, 10 KAKOMY MEXaHU3MY MPOTEKAET KOPPO3Usl METallla B Pa3HbIX CIydasx:
IIPY 3aMKHYTOM ¥ PAa30MKHYTOM LIETIM I'aJbBAHUYECKOrO 2JIEMEHTA.
2) Hanumure cxemy KOppO3UH LIMHKA B IPUCYTCTBUU MEJIU B KUCIIOTE.

OmnbiT 2. Koppo3usi OLMHKOBAHHOIO U JIY2KEHOI'0 7Kejie3a B KUCJION cpeae

Boinosnenue . B nBe npoOupku HanelTe Ha 1/2 ux o0beMa AUCTHIIIMPOBAHHON BOABI, U
no6aBbTe 1O 2-3 KA 2 H pacTBopa cepHoil kuciaotel U rexcannanopeppara (I11) xamus
K3[Fe(CN)6], KOTOpBIi IBIsIETCA UyBCTBUTEIbHBIM PEAKTUBOM Ha HOHBI Fe2* | ¢ KoTophiM naeT
CUHee OKpamuBaHue. PacTBopsl ~ xopomo  mnepeMemanTe naioyko. B oany mpoOupky
nomectuTe 2-3 Kycouyka JIy)KEHOro >Kele3a, a B JpYryl0 - OIIMHKOBaHHOTO  JKeJje3a
(mpenBapUTEIbHO HAPYIINUB MOKPBHITHS HAXJa4yHOM OyMaroi B IByX CIydasx).
3ananme. 3amMch JaHHBIX onbITAa. B Kakoil mpoOupke cmycTss Bpemsi IOSIBUJIOCH CHHEE
okpamuBanue? CoCTaBbTE CXEMY KOPPO3UU OLIUHKOBAHHOTO JKEJIE3a C HAPYLIEHHBIM IIOKPBITHEM
B KHCIiI0i cpene. CocTaBpTe CXEMY KOPPO3HMH JIYXKEHOIO JKejle3a C HapyLICHHBIM IOKPHITHEM B
KHCIION cpefie. YKaKNUTEe NEPBUYHBIE U BTOPUYHBIE IPOAYKTHI dJIEKTPOXUMHUYECKON KOPPO3HH, a
TaK)Ke, KaKie MOHBI B KUCIJION Cpefie BBIOJHAIOT POJIb JAenospu3aropa’?

3agaHust 115 KOHTPOJILHOI padoThl Ne 1(mo Temam Nel -4)

(15 Bapuantos)
Tema 1: Kinaccugukanusi HeopraHu4ecKUX COeANHEHUH
Bapuant

Harmmre ypaBHeHVsI peakiii B COOTBETCTBAM C LICTIOUKON TIPEBPALLICHUH, JANTE HA3BAHMS
TPOITYKTaM PEaKLIMH:
Al—Al (SO4)3—Al (OH)3 + NaOH —? —AICl3—Al (OH)3

Tema 1: OcHOBHBIC HOHATHSA M 3aAKOHBI XUMHH

3anoiaHuTe TabIuUIly, BCE PACYEThl MPUBEIUTE HHIKE TaOIUIBL.



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

Tema 2: BHCPFCTI/IKa XMMHAUYECCKHUX IMpoueccoB
1.Mcrione3ys crpaBouYHbIC JaHHBIC TaOIMIBI, ONPEIEINTE H300apHbIii TeroBoit s3ddext AH 08

XUMHUYECKOU PCaKkun Baliero BapuaHTa
CoHaw) + 3021) <> 2COx¢) + 2H20(x)

CZ[GJ'IaI\/'ITe BBIBOJl O BBIACJICHUH UJIK IMOTTIOMICHUHN TCIJIOTHI B IIPOLCCCC PCAKIIUU.

Bemectso | CocTosiHne AH% ke

MOJlb,

CoHa r 52,280
CO2 r -393,510
H.0 XK -285,950

Tema 2: CkopocTbh XMMHUYECKON peakunu. XUMHYEeCKOe pABHOBECHE

Bapuanr
A)1. Kak mBMEeHUTCS CKOPOCTb MPSIMOK PEaKITAH

CaOgs.) + CO2(r.) «» CaCO3(1B.)

€CJTM YBEJIMUMTH JIARTIEHHE B CHCTeMe B 3 paza?

2. Harmmmre KMHETYeCKHE YpaBHEHHST CKOPOCTE MPsIMOI PeakIvu, 00paTHOM peaKiii

U BbIPOKEHNE KOHCTAHTHI PABHOBECHSL.

3.Cpopmymipyiite 3aKOH JEHCTBYFOIIIX MAcc.

4. OnpenenmTe, B KaKyrO CTOPOHY CMECTUTCS XUMIYECKOE PABHOBECHE TPU YBETMUCHNN KOHLICHTAITAN
TIEPBOTO HICXOJTHOTO BEILIECTBA, M YMEHBIIICHHST JIARTICHHSI B CHICTEME.

5. Cpopmymupyiire punLmn Jle-I 1 larernse.

Tema 3: Crpoenne aroma

Bapuant

1. Ucxos 13 MOJI0KEHUS 3JIEMEHTOB B IIEPUOJAMYECKON CUCTEME, JANTE MOJTHYIO XapaKTePUCTUKY
aToma: a) HUKEJs.

2. CoctaBbTe GOPMYIBI OKCUIOB U THIPOKCHIOB JIEMEHTOB TPETHETO MEPHO/Ia, OTBEYAIOIINX HX
BBICIIIEH CTETIEHU OKUCIIeHH . Kak n3MEeHseTCsl KHCIIOTHO-OCHOBHOM XapaKTep 3TUX COSTUHEHUI?
3. Kak u3MeHsieTcsi 2JIeKTPOOTPUIIATEILHOCTh U OKUCIIUTENIbHAST aKTUBHOCTH 3JIEeMEHTOB [V-A
noarpynmsl? CoctaBbTe POPMYITBI BOAOPOAHBIX COSAMHEHHUN AIIEMEHTOB 3TOM TPYIITIBL.

Tema 4
Xumuyeckas cBsizb. CTpoeHHe NPOCTEeHINX MOJIEKYJT

Bapuant



Hns coequuennit HBr, Fe,03, H20

a) YKa)XUTE TUIl XUMUYECKOM CBA3M B MOJIEKYJIax

0) cocTaBbTE AIIEKTPOHHBIC CXEMBI 00pa30BaHMsI MOJIEKYJI C KOBAJICHTHON
cBsA3b10. OnpeenuTe BJIGHTHOCTh U CTENEHb OKUCIICHMUSL.

B) M300pa3uTe 3JIEKTPOHHBIMU YPAaBHEHUSMH IPOLECCH 00pa30BaHuUs
MOJIEKYJI C HOHHOU CBSI3bIO

r) H300pa3uTe reOMEeTPUIECKYI0 (HOPMY MOJIEKYJIBI BOJIBI, YKAXKHTE
BAJICHTHBIN yroJI.

Tema4: KoMIiekcHbIE COeIUHEHUSA

Bapuant
Jist JIAHHOTO KOMIUICKCHOTO COCIIMHEHUST
[Co(NH3)sSO4]NO3 olpeTieTUTe:
a) BHYTPEHHIOIO u BHEIIHIOIO chepsr,

0) 3apsiz BHYTpeHHel 1 BHeIHel cdep;
B) KOMITIEKCOOOPA30BaTelIb; T)3apsi KOMILIEKCOOOpa3OBaTelIs;

1) JIraH/IbL;
€) HAIMILLIUTE BbIPKEHHUE /U1l KOHCTAHTBI JIUCCOLMALIMM (HECTOMKOCTH) KOMITIEKCHOTO HOHA.

3amaHus 11 CAMOCTOSATEILHOM PadoThI O KOHTPOJIEM NMPeNnoaaBaTeis
1o reme Pacreopsl
Tema S PacrBopsl. PacuerHblil npakTUKYM. PacTBOPBI 2JIEKTPOJIUTOB

Bapuant

1. BeluucnuTe: a) MaccoBYI [JONI0 BemecTBa B mpoueHTax (w%); 0) MOJSpHYIO
KoHIeHTparuto BemecTBa (Cg); B) MOJSPHYIO KOHIEHTpaluto skBuBasieHTOB (Csk); pacTBopa
dochopHOil KHCTOTHI, TIONYYEHHOTO TIPH PACTBOPEHMH 18T KHCIOTHI B 282 cM° BOJEI, €CIH
nnotHOCcTh ero 1,031 r/m3. Uemy pasen tutp (T) sTOro pactsopa?

2. Hammmmmmre moJtHOE M KpaTKOe MOHHO-MOJIEKYIIIPHOE YPaBHEHHE PEaKIIUH, MPOTEKAFOIICH
0 CXeMe:

Pb(NO3)2 + KI — Pbl> + KNO:s.
B yem cyTh peakuuu?

3. KakoBa Oyzner koHIeHTpaiuss HoHOB Bojopona B 0,1 M pacTBope a30THCTON KHCIOTHI
HNO?, koHCTaHTa AWCCOIUAIIMKA KOTOPOil paBHa 5 - 104

4. Hanumyte ypaBHEHUSI THAPOJIH3a B MOJIEKYJISIPHON ¥ HIOHHOM (DopMax CIeayIOmuX COJeH:
NaHSO3z u MgCl». Ykaxurte pH cpenbl 3THX pacTBOPOB.

5. Hanwmmure ypaBHEHHS IHCCONMANMU cCieAyrommx siekrpoauto: a) Ca(HCO3)2;0)
Ba(OH); B) CaCly;

Tema 6 PacTBopbI HENIEKTPOJIMTOB

Bapuanrt
1. Beoruncnure Temmneparypy 3aMep3aHusi pactBopa I;(p) aHTH]puU3a, MOIYYEHHOTO MpHU
pactBopenuu 2 Kr straeHrukons CoHa(OH)2 B 2 kr BoIbI



KontpoabHast pabora Ne 2
(15 BapumanToB Mo ka0l Teme)

Tembl (6-9):
«OKHCINTEIHHO-BOCCTAHOBHTEIbHbBIE PeAKIIHH. JJIEKTPOXHMHUYECKHE
npouecchn»

Bapuaur

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

3ananue 2. Bpiunciure 370€KTPOJHBIM NOTEHLMAN, BO3ZHUKAIOIIUNA IPU MOTPYKEHUM LIMHKA B
pacTBOp €ro CoJId C KOHIEHTpALKEl KaTHOHOB Zn%* 0,001 momn/mM3.

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

a) 2Al + 6H*—3H, + 2AI°* 0) Mn + 2AgNO3—Mn(NO3)2 + 2Ag.
3aganue 4. Hanuiure ypaBHEHUs] XUMHUYECKUX MPOLIECCOB, MPOUCXOAAIIUX MIPU AIIEKTPOJIN3E
BOJIHOTO pacTBOpa ¢ocdarta HaTPUsi C HHEPTHBIM aHOZOM.

3aganue 5. CocTaBbTe CXEMY rajbBaHUYECKOIO 3JIEMEHTA, COCTOSIIETO0 U3 MEJHOTO U CBUHIIO-
BOI'O JJIEKTPOJOB, IIOIPYXKEHHBIX B pacTBOpPBl CBOMX coneil. IlpuBenure 3IE€KTpPOHHBIE
YPaBHEHUS IEKTPOJHBIX IIPOLECCOB, IPOUCXOJAIINX Ha aHOAE U KaTOJIE.

3aganue 6. JKene3Hoe m3znenue NMOKpHITO KagmueM. Kakoe 3TO NMOKpBITHE — aHOAHOE WIIU
karoHoe? Kakoit metam OyaeT KoppoaAupoBaTh MpU NOBPEXKICHUN 3AIIUTHOTO CIIOSI KaJAMUs?
CocTaBbTe JIEKTPOHHBIE YPABHEHUS aHOJHOTO U KaTOJHOTO MPOLIECCOB KOPPO3UH YKAa3aHHOIO
u3zenus a) B HEUTpaibHOH; ©) KUCHOi; B) cralolienouHol cpenax . YKaxuTe MPOAYKTHI
KOppO3HH.

TecTnbl

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

I: KT=3

S: MosnsipHblit 06BeM — 3TO

+: BeNM4KHA, paBHas 22,4 11 U1 pa3IMYHbIX Fa30B [P H. Y.

-: 00BEM O/IHOM MOJIEKYIIBI T'a3a

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

I: KT=1

S: MaccoBas 1015 *Kejie3a HanOOoJIbIas B CACIYIOIINX COSTUHEHUAX
- IUPUT

+: MarHeTUT

-: cynboun Fe (I1)

-: okcup Fe (1)



I: KT=1

S: [IpocThlie BelecTBa OTIIMYAIOTCS OT CIOKHBIX

+: COCTOST U3 ATOMOB OJJTHOT'O BH1A

- B XUMHYECKHUX PEAKIMAX MOTYT pasjlaraTbCsi ¢ 00pa30BaHMEM HECKOJIBKUX JPYTUX BEUIECTB
- 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/MomB

- J1/KMOJIb

I: KT=2

S: Macca o1Ho¥ a.e.M. paBHa
= 1r

+:1,66'10%

-2 1,66:10% kr

+: 1,66:10%"kr

I: KT=1

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

+: Kuciaopoaa

-: a30Ta

-: HeOHa

I: KT=3

S: 1monsb cynbdara xenesa (I11) conepxur
+: 2MoJIb HOHOB xerne3a Fedt

+: 3 Mosb HOHOB SO4%

-: 1 MoJIb aTOMOB Jkele3a

+: 18,06-10% nonos SO4*

I: KT=3

S: OTHOCHTENBbHAS aTOMHAS Macca HIIEMEHTa

-: IM€eT Pa3MEepPHOCTh I/MOJIb

+: 4UCIEHHO paBHA 3HAYEHUIO MOJISIPHOM MACChI JIEMEHTA

+: paBHa OTHOILIEHUIO MAcChl aTOMa € YYETOM M30TOIHOIO COCTaBa K Macce 1 a.e.M.
+: YHCIIEHHO paBHA Macce aTOMa 3JIEMEHTA, BBIPAKEHHOM B a.€.M.

I: KT=2

S: IMocTostHHAas ABOTaIpO

+: MMeeT Pa3sMepHOCTh MO

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

- TOKa3bIBAET YUCIIO CTPYKTYPHBIX €AMHHUI B 1 T r000r0 BemiecTsa

-: paBHa 22,4 1/MOJb

I: KT=1

S: [InoTHOCTH BOJOPOTHOTO COEIMHEHHSI HEKOTOPOTO JIEMEHTa TaKasl JkKe, KaK M Y KHCIIOopo/a.
OTHM DJIEMEHTOM SIBJIICTCS

-2 yrIepos



+: KpeMHUM
-1 XJIOp
-2 ¢pTop

I: KT=3

S: Xumnueckas popmyna HoSO4 nokaseiBaer

+: 6,02-10% MOIeKyI CepHOM KHCIOTHI

+: 1 MOJIeKyIly CEpHOM KUCIOTHI

+: KOJIMYECTBEHHBIN COCTaB CEPHON KHCIIOThI

+: OTHOCHUTENBHYIO MOJIEKYJISIPHYIO MacCy CEPHOMN KUCIIOTBI

I: KT=3

S: 1 MoJIb aMMHaKa COJIEPIKUT
- 4 MOJIb aTOMOB a30Ta

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

+: 6,02:10%% aTromoB a3ota

I: KT=1

S: Uucno atomos xisopa B 0,25 MOJIb MOJIEKYIISIPHOTO XJIOpa paBHO
- 1,62:10%

+:3,01-10%

-1 6,02:10%

-11,51-10%

Tema: CTtpoenue atoma. [lepuoanyecknii 3aK0H, NePUOAHIECKAS CHCTEMA XUMHYECKHX
anemMenToB JI.A. MeHaeneeBa

1. MeTannuueckue cBOicTBa Hanbolee BIPaXKEeHBI Y aTOMa

1) nutus 2) natpus 3) kamus 4) xanbus

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

3. 3apsn sinpa aToma KpEMHHMsI paBEeH
1) +28 2)+31 3) +4 4) +14

4. DnexTporHYI0 KoHpUrypammio 1s22522p83s23p° umeer atom

1) dochopa

2) xyopa

3) 6poma

4) ¢ropa

5. B nmepuoze ¢ yBenuueHHEM 3apsizia siipa aTOMOB METAJIMUECKUE CBOMCTBA
1) ocnaGeBarot

2) yCUIMBArOTCS

3) HE U3MEHSIOTCA

4) HeT 3aKOHOMEPHOCTHU

6. B manbIx nepuogax ¢ yBeJIMUYEHHEM 3apsija siipa panychl aTOMOB
1) yBenuuuBaroTCs

2) W3MEHSIOTCS NEPUOIUUYECKU

3) yMEHbBIIAIOTCS

4) He U3MEHSIOTCS



7. DneMeHTy ¢ 2NEeKTPOHHOM hopmyioit 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) YHUCIIO HEHTPOHOB
3) 4YHCIIO BJIEKTPOHOB 4) Yucio NPOTOHOB

9. Hucno 3HepreTUYECKUX YpoBHEH y aToOMa, UMEIoLIETo 19 npoToHOB
1) 3 2) 5 3) 4 4) 2

10. Yucno npoTOHOB, HEUTPOHOB U JIEKTPOHOB y aTOMa C MOPAAKOBBIM HOMepoM 40
1) 40,91, 40

2) 40,51, 40

3) 20,51, 40

4) 40, 40, 40

11. Ywucno noaypoBHEN Ha SHEPTETUYECKOM YPOBHE OIPEAECISET ... KBAHTOBOE YHCIIO
1) rimaBHOE 2) MarHuTHOE

3) opOutanpHOoe 4) CIIMHOBOE

12. MakcumanbHOE YHCII0 3JIeKTpOoHOB Ha f — moaypoBHe

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

13. [lepeMeHHYIO CTETIEHb OKUCIICHUS TPOSIBIISCT 3JIEMEHT C JJICKTPOHHOU (hOpMYIIOi
1) ...3s23p* 2)...4d1%552

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

14. DieMenT ¢ 2neKTpoHHOH dGopmyroii ..3s23p%3d4s%4p® naxomurcs
1) 5 rpynne, rmaBHOM noArpymmne

2) 5 rpynmne, moO0OYHOM MOATpyIIe

3) 7 rpynmne, noO04HOI MOATpyIIe

4) 7 rpymne, r1aBHOW NOATpyIIe

15. HauMeHbI1iel sHEpTrUe MOHU3AIMU 00IagaeT

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

16. Ycunenue KUCIOTHBIX CBOMCTB OKCHI0B IPOUCXOAMT B PSAY
1) P20s — SiO2 — AlO3

2) MnO — MnO; — Mn207

3) N20s5 — P20s5 — As205

4) Cr207 — P20s — AlO3

17. OcnabiieHne 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 AIEKTPOHOB HA OJTHOW OpOWTAIIH OMPEEISIET ... KBAHTOBOE
YUCIIO0

1) rnaBHOE

2) MarHuTHOE

3) opOuTanpHOE



4) ciuHOBOE

19. 3apsin siapa atoma, uMmeroniero 21 3neMeHTapHyI0 YacTHIly, paBEH
1) +7 2) +12 3) +21 4) +10

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

2) Macchl siapa

3) 4ucliia MpOTOHOB

4) 3apsiaa siapa

21. Dnextponnas ¢popmyna uona Cl” coBmagaer ¢ 3JeKTPOHHOM (popmymoii
1) nona F~ 2) atoma Ar
3) atoma Na 4) mona Na®

22. HauOoupliiee 3HaU€HNUE YHEPTUM HOHU3ALUMHU Y aTOMa
1) dropa 2) Kanus 3) azora 4) xpoma

23. DnexkTpoHHas QopMyna aTomMa MapraHia
1)...3s23p%s%4p3

2)...3523p®3d*4s%4p?

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

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

24. T'azo00pa3Hoe coeIMHEHNE C BOJOPOIOM 00pa3yeT dJIeMEHT
1) Mn 2) Mo
3) As 4) V

25. HaI/I6OJ'II>I_HCC 3HAYCHUC IJJICKTPOOTPUHATCIIbHOCTU Y 3JICMCHTA
1) Be 2) O 3)N 4)C

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

27. HauMeHbliiee CpoJICTBO K SJIEKTPOHY Y aTOMa

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

28. MakcuMaIbHOE YHCII0 9JICKTPOHOB Ha 4'OM OHEPTCTUYICCKOM YPOBHC
1) 8 2) 18 3) 32 4)2

29. HanMeHee akTUBHBIN HEMETAJUT UMEET 3HAYCHUE OTHOCHTEITBHON AJIEKTPOOTPHUIIATEIIHHOCTH
paBHOE
1) 2,2 2) 1,0 3) 2,35 4) 1,4

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

3) HOMepy IpymIIbl
4) nopsIKOBOMY HOMEp



@ndigo

No1
HOHOpHO-aKHGHTOpHHﬁ MEXaHU3M 06p330BaHI/I$[ OHHOﬁ W3 KOBAJICHTHBIX CBS3CH B MOJIEKYJIC

(0IMH M3 BapUAHTOB TECTUPOBAHUS)

No2

[natuna (Pt**) umeeT KoOpAMHAIMOHHOE YHCIIO
1 Q2

O 4

O s

O s

A W N

N3
DJIEMEHT IPyIIIbI MIETIOYHO3EMETBHBIX METALIOB
1 O cTpoHIui

2 O muHK

3 O kagMmui

N

O Oepumnmii

N24
[lIepokcu Bogopoaa MpoOSBUTH MOKET CBOMCTBA
1 (O TOJIbKO OKHCIUTEIbHBIE

2 (O Y OKHUCJIUTENS U BOCCTAHOBUTEIIS

3 () TOJBKO BOCCTAHOBUTEIA

4 (O HM OKHUCJIMUTENS, HU BOCCTAHOBUTEIISI

N5

CepHI/ICTaH KHCJI0Ta HPOABJIACT OKUCIIUTCIBHBIC CBOMCTBA B pCaKnuu
1) H,SO3 + I, + H,O —

2) H,SO3 + H,S —»

3) H,SO3; + KOH —

4) H,SO3+ O, >

00O



4 Q 4

N°6

DneMeHT S IMPOABIIACT TOJIBKO BOCCTAHOBUTCIIBHBIC CBOMCTBa B COCANHCHNU
1) H,S0;

2) H,S

3) SOs3

4) Na,SO;

0000

Ne7

CTpOGHI/Ie BaAJICHTHBIX JJICKTPOHHLIX CJIOCB d-Z)JIeMeHTOB
1) ‘1‘131_: (‘1‘1 _ 1}d 1-10

2) nsﬂndl—ll}
3) ns:nm

4) nsi{n—1)d®

0000

N8
CreneHb OKHCIEHUSI aTOMa XpoMa paBHa +3 B COCJUHEHHUH. . .
1) CrO

2) Cry,03

3) CrOs

4) HoCrO4

000

N°9
Maccy BelecTBa, B35ITOr0 B KOJIMYECTBE | MOJIb, Ha3bIBAIOT ... MAcCOM

OTBeT:

N910
uapokcu Maraus Maccoii ... cogepxut 3,01-10% monexyn
1029

2 005r

30 112T



4 04lr

N211

OI[HOOCHOBHOﬁ KHCJIOTOMN M3 IMCPCUNCIICHHBIX ABJIAACTCA

1 O cepnas

2 O oprtodochopHas
3 O xJopHas
4 O yronpHas

Ne12

Peakuueit HelTpanu3anuu sIBISETCS. . .
A) Naz0 + H2SO4 — NaxS04 + H20
B) Ca(OH)2 + 2HBr = CaBr; + 2H20
B) CO: + Ba(OH)2 = BaCOs + H20
I') ZnO + 2KOH = K2Zn0O2 + H20

O A
O b)
O 1)
Oon

N213
Peakuust NaOH + HCI = oTtHOCHTCS K TUTTY peakiuit

A W N B

1 O npucoenuHeHus

2 (O 3aMelleHHUs

3 (O HOHHOTO OOMEHa

4 O pasnoxeHUus

N°14

Boanslii pacTBop 1mienoun Oyaer pearupoBaTth C ...
1 O okcugom yriaepona (II)

2 (O OKCUJIOM aJTIOMUHUS

3 O OKCHIIOM Xele3a

4 O oxcuaoM cepedpa

No15
Mertannndeckue cBoiicTBa HauOoJiee BBIPAXKEHbI Y

1 o Li

2 O Be

30B

4 oH

No16

XapakTepHOe XUMUYECKOE CBOMCTBO BCEX METAJIOB
1 O BoccTaHOBUTENBHAS

2 (O OKUCIUTEIbHas

... aKTUBHOCTbH



3 (O OKHCIHUTCIBHO-BOCCTAHOBUTCIIbHAA

No17
KpaTkoe HOHHO-MOJEKYJIIpHOE ypaBHeHHUe THpoan3a cyabdara meau (1) umeet
BU]L

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

0) Cu*?+ HOH == CuOH'+ H*

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

r) Cu*2+ H,O == Cu*?+ OH

1pa

206

308

4 0r

No18

[IlenouHas cpena B pacTBOPE COIU
a) NaCl

0) Na,COs

B) AlCl;

r) KBr

O00O0

A W N R

Nel9

Onement N MMPOABIIACT OKUCIUTCIIBHBIC 1 BOCCTAHOBUTCIIBHBIC CBOMCTBA B
COCOAMHCHNU

a) HNO3

6) NaNO;

B) NH3

F) N205

O a
O s
O s
Or

N°20

OnemeHt Fe IMPOABJIACT TOJIBKO OKHCIIMTCIBHEBIC CBOMCTBa B COCIMHCHUN
a) Fe(OH),

0)Fe

B) Na,FeOq

F) Fezos

A W N R

10a



0O

N°21

Yucno moaypoBHEH Ha SHEPTETUYECKOM YPOBHE OTNPEAETSET ... KBAHTOBOE YHCIIO
1 O rnaBHOe

2 (O MarHMTHoOE

3 O opOutanbHOE

4 (O cnuHOBOE

N°22

Meramueckue cBocTBa HAaMOOJIEE BBIPAXKEHBI Y aTOMa
1 O nutus

2 O HaTpus

3 O xanms

4 O xanpHus

5 (O MarHug

Ne23

C1abbIM 3JIEKTPOJIUTOM B BOJHOM PACTBOPE SBIISCTCSI
a) HzSO4

0) H.S

B) KOH

r) KCl

@)
O
@)
Or

No24
Heanextponuramu siBisieTcst napa BELIECTB

A W N B
W O o

1 O ruapoxcun 6apus (p-p) U a30THAsI KUCIIOTa
2 (O yKCyCHasi KHCIIOTa u cynbdat HaTpus (p-p)
3 (O ATUJIEHIIIMKOJIb (p-p) U METAHO
4 (O »TaHON U XJOpUI Kanbuus (p-p)

N225

MaccoByro J0JIH0 paCTBOPEHHOI'O BEIIECTBA PACCUMTHIBAIOT IO (hopmyIre
c=2
a) v
_ miBemecTEa)
6) mipacTEopa )

B) m=V-p



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

@)
O
@)
Or

Ne26
Macca cepnoii kuciotsl B 500 mit 0,1 M pactBopa paBHa

A W N =
W O

O49r
QO o98r
O 98r
O4,9r

Ne27
VcinoBueM XUMHUUECKOTO PaBHOBCCHA ABJIAACTCA PAaBCHCTBO

A W N

1 O KoHIEHTpaIii HCXOAHBIX BEIIECTB U MPOIYKTOB peaKIuit

2 (O CKOpOCTEH MpsMoi U 0OpaTHOM peaKIIHiA

3 (O PHEPruil UCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIIHIA

4 O 00BEMOB, 3aHUMAEMbIX UCXOJIHBIMHU BEIIECTBAMH U MPOJAYKTAMH PEaKIUi

N°28
3aBMCHMOCTH CKOPOCTH peakiuu V oT TemiepaTypsl T (Y — TeMIepaTypHblii
K02 (UIMEHT PEAKIMHU) OIMCHIBAET yPABHEHUE
a) V(T2)=V(T1)-y
0) V(T2)=V(T1): v (T2-T1)
T.-T

B) V(T2)=V(T) 7"

00O

N229
XuMHUecKasi CBS3b B XJIOPUJIC HATPUS
1 O xoBasieHTHas NoJsIpHAs

2 (O KOBaJICHTHAs HETIOJISIpHAS

3 O unoHHas

4 (O HDOHOPHO-aKIENTOpPHAs

Ne30

CnocoOHOCTB JIEMEHTOB 7-A TpyIIbl K 00pa30BaHUIO KOBAJIGHTHON CBSI3U
YBEJIUYUBACTCS B PALY

a) Fz,Clz,Brz,Jz

6) Jz,Brz,Clz,Fz

B) J2,C|2,F2,BI’2



Q0O

w O o

Tembl pedepaToB (10KI210B)

Ne
HaumenoBanue tTeM pedeparon
n/m
1 ITosnmMepHbIe MaTepuasl B 3JIEKTPOTEXHUKE, UX BUIBI, COCTaB, CBOWCTBA.
2 Koppo3us MeTainnoB U coBpeMEHHbIE CIIOCOOBI 3aLUTHI OT HEE.
3 Bunel Torms, IpUMEHSEMBIX B SJHEPTETUKE
4 TexHuueckuil nporpecc u 3K0JI0rMYECKUe MPOOIEMbI
5 CoBpeMeHHbIE CTIOCOOBI MOIYYEHUS MEIU [ JIEKTPOTEXHUKHU
6 AHTU(PU3BI U TPUMEHEHUE UX B TEXHUKE
7 CriennanbHble TEXHUYECKUE KUIKOCTH.
8 CoBpeMeHHbIE BUIBI AKKYMYJIITOPOB
9 DNEKTPOIUTUYECKUE CIIOCOOBI MOITYYEHUSI aTFOMUHUS
10 | Xumuueckre METObI 3aIlUThl METAJUIOB OT KOPPO3UU
11 | HaHOTeXHOJOrHH B 2JIEKTPOHUKE U JJIEKTPOTEXHUKE
12 | Bopna B KHM3HU YE€JIOBEKA, TEXHUKE U CEJIbCKOM XO0341iCTBE. DKOJIOTHS BOJIBI.
13 | Metoapl BOOOMOATOTOBKH B SHEPIETHKE
14 | XeMOTpPOHMKA B DJIEKTPOHUKE.
15 | CpaBHuTENIbHAs XapaKTEPUCTHUKA IIETOYHBIX U KHCIOTHBIX aKKYMYJIATOPOB
16 | Mepsl Ge3onmacHOCTH MpuU padOTE € pa3IMYHBIMU BUAAMH TOIUIUB, aHTU(PU30B,
CMa304YHBIMHM MaTepHalaMU
17 | Cmoco0sbl mosyyeHus )KUJIKUX BUIOB TOIINBA
18 | IIpoTrekTopHas 3alIuTa OT KOPPO3HH B IIEKTPOTEXHUKE.
19 | CBepXmpoBOJHUKU HAa OCHOBE KPEMHUHOPTaHMYECKUX COCTUHEHHI.
20 | Cnoco0sl paHUPOBaHHS METAJIIOB
21 | Jlerkue KOHCTPYKLMOHHBIE MaT€pUaIbl HA OCHOBE ATFOMUHUSA
22 CBepXIpOBOTHUKHU HAa OCHOBE CTEKJIOBOJIOKHA
23 | Hanomarepualibl B MAIIMHOCTPOECHUHU
24 TornnuBHBIE 21€MEHTHI U 00aCTH UX PUMEHEHUS
25 | CoBpeMeHHbIE KOMIIAYHbl B MAIIMHOCTPOCHUH

1. KBaHTOBO-MeXaHMUYECKasi TEOpUs XUMHUECKOM CBs3H. MeToJ BaJeHTHBIX CBA3EHl.

2.Bujel koBanieHTHOU CBsA3H. [TapaMeTpsl M CBOMCTBA KOBAJIGHTHOM CBSI3U: SHEPTHS, JIJTUHA,

Tembl HAYYHBIX JMCKYCCHI (KPYIJIBIX CTOJIOB)
Xumuueckas cBi3b. CTpoeHHe MOJIEKY.JT

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

MOJIAPHOCTD, IMMOJIAPU3YEMOCTD, HACHIIIIAEMOCTD, HAIIPABJIICHHOCTD.

3.IlonsTHE O G - W T — CBSI3SX.
4. MexaHu3M 00pa3oBaHMs HOHHOM CBSI3U, €€ CBOMCTBA.




S5.I1onsATHe 006 M30MEpHH.

6.J/loHOpHO-aKIIeNTOpHAsI CBsI3b. MeXaHu3M ee 00pa30BaHMUs.
7.IlonaTue o BOAOPOAHOM CBA3U. MexaHu3M ee o0pa3oBaHMs.
8.IlonsTHE O METAIINYECKOM CBA3U. MeXaHH3M €€ BOSHHMKHOBEHUS.
9.I1oHsTHE O CTENIEHH OKHMCIICHHS.

10.Tuns! KpUCTAIUTMYECKUX PEIIETOK.

11.I'uGpuau3anys aTOMHBIX OpOUTaJIEH.

12.T'eomeTpuyeckas CTpYKTypa MOJICKYI.

13.ITonsspHOCTH MOJIEKYII.

14.Buspl MEXMOJIEKYIISIPHOIO B3aUMOJIEHCTBUSL.

Bonpocel u 3aaHusi AJ1s1 IPOBeleHUs1 MPOMEKYTOYHOI0 KOHTPOJIsA (K
3a4eTy)

Komnemenyusi: —  cnocoGHOCTBIO  NPUMEHATH  COOTBETCTBYIOIIMA  (PHU3UKO-
MaTeMaTH4YeCKUI amnmapar, MCETOoAbl aHalIn3a W MOACIIMPOBAHUSA, TCOPECTHYCCKOIO0 U
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHMS IPU pemieHnn npodeccronansubix 3amayd (OITK-2).

Bonpocwt k 3auemy

1.OcHOBHBIE TOHSATHS XUMHUHU: aTOM, MOJICKYJa, XMMHYECKHU 5SJIeMEHT. BemiecTtBo, MOIb,
MOJIIpHAs Macca, IKBUBAJICHT, MOJISIpHAs Macca SKBUBAJICHTOB.

2.CTeneHb 3JIEKTPOJIMTUYCCKON auccoruanuu. MakTopbl, BAUSIOMIME HAa BEJIMYUHY CTEIICHU
mucconualui. CHUIIbHBIC B ¢1a0ble 3JCKTPOIHTHI. [IpuBeuTe MpuMepsl.

Ipaxmuueckue 3a0anus 0151 nposederus 3aiema

1. Hanwmure ypaBHEHHS pEakildii, ¢ IMOMOIIbI0 KOTOPHIX MOKHO OCYIICCTBUTH CIICAYIOIIHE
npespaiienus:  Fe(OH)z—Fe(OH)2Cl—-FeOHClo—FeCls—Fe2(SO4)s.

2. Hamummure ypaBHEHHUs TuccOManvu cienyrommx aiekrpomutos: a) H3POs; 6) NHiOH.
JlonuiinTe ypaBHEHHE PEaKIIMK, COCTaBbTE K HEMY HOHHbBIC YPABHCHUS: CaCO3z+ HCl—

Bonpocul k 3auemy

1. OcHoBHBIE CTEXMOMETPUYECKHE 3aKOHBI XMMHH: 3aKOH COXPAHEHHS MacChl M DHEPIUU
BeIlecTBa (COBpeMEHHasi pOPMYJIMPOBKA), 3aKOH ITOCTOSTHCTBA COCTaBa XMMUYECKUX COeTMHEHUN
K. Tlpycra, 3akoH kpaTtHbix oTHomeHnui (JI./lanpToHa), 3akoH 00BeMHBIX OoTHOIIeHHUM (I'eii-
Jlroccaka), 3aK0H ABOTa/ipo U CIE/ICTBUE U3 3aKOHA, 3aKOH 3KBUBaJIeHTOB (Y. Bosnactona).

2. O0mas xapakTepUCTHKA METAJUIOB, (PU3NYECKHE CBOMCTBA. 3aBUCHMOCTH CBOWCTB METAJLIIOB OT
UX TOJI0XKeHUs B nepuoandeckoi cucreme 1. 1. Menneneesa BHyTpeHHee CTpOeHHE METAILIOB.
Marnuii. u3ndeckne 1 XHMHUYECKUE CBOMCTBA, COCIMHEHHUS], CIUIABbI, HCIIOIb30BAHNE B TEXHUKE.
Ilpaxmuueckue 3a0anus 0151 nposedeHusl 3aiema

1. O0mue xMMHYECKHe CBOICTBa METAJUIOB (COCTaBbTE YpaBHEHHs peakIUil Ha KOHKPETHBIX
pUMepax METaNIOB pa3HON aKTUBHOCTH).

2. Kakas macca, Kakoe KOJHMYECTBO BEIECTBA, KAKOE YHUCIO MOJEKYJ, KaKoe KOJIMYECTBO
HKBUBAJICHTOB COOTBETCTBYET 00bEMY Kuciopoaa 11,2 i (H. y.)?

BOI’lpOCbl K 3auemy

1. Knaccuduxanuss HeopraHU4YECKUX COETUHEHU.

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

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1iema

1. Beruucnure macey xnopuma xenesa (I11), neooxoaumyro muis npurorosienus 300 ma 0,01 v
pacTBopa.



2. OTHOIIEHWE METaUIOB K pPa3du4YHBIM KHCJIOTaM (COJSHOM, a30THOW B 000 cramuu
pa30aBieHMs, CEpPHON KOHLEHTPUPOBAHHON M CepHOW paz0aBieHHOW) Ha MpHUMEpe XKeje3a U
AIFOMUHUS.

Bonpocu k 3auemy

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

2. [Ipotonno-uentponnas teopus J1./[. UBanenko u E.H. I'anmona. KBanToBsIe uncina.
JIBoiicTBeHHas pUpoaa MeKTpoHa. CIocoObI H300paKEeHUsT IEKTPOHHOU CTPYKTYPHI aTOMOB
3JIEMEHTOB.

Ipaxmuueckue 3a0anus 051 NposedeHus 3a1ema

1.0Onuirre XMMUYECKHUE CBOMCTBA OKCHJIAa KallbLiMs, okcuaa kpemuus (IV) u okcuaa uuHka.

2. Paccuuraiite Maccy rUApOKCHIA HATPUS U MacCy BOJbI, HEOOXOAUMYIO JIJIsl IPUTOTOBJICHHUS
500 r 5 % wmoromiero pacTBopa.

Bonpocul k 3auemy
1. Amomunuii. OU3nUecKue U XUMHYECKHE CBOMCTBA, €r0 COCTUHECHHUS, CILIABBI, HCIIOJIb30BaHUE
B TEXHUKE. AMPOTEPHOCTh OKCHJIOB M THIIPOKCUIOB aJTFOMUHHSL.
2. luccornmanus Boabl. MloHHOE mpom3BeacHUe BOAbL. Bomopoanbiii moka3atenb. CiocoObl ero
OTIpeieNIeHusI.
Ipaxmuueckue 3a0anus 051 NposedeHUs 3a4ema
1. MeromoM 3JIeKTpOHHOTO OanaHca monadepuTe KOIPPUIMCHTHI, YKAKHUTE OKHCIUTEIh H
BOCCTAaHOBHUTEIIb B PEAKIIUAX:

Zn + HNOgz(kon1)—Zn(NO3)2 + NO2 + H20;

Fe(OH). + Oz + H O—Fe(OH)s;
2. Beranciinre KOHIIEHTPAIMIO HOHOB BOJIOPOIa ¥ THIPOKCHT HOHOB, eciii pH pacTBopa paseH 10.

Bonpocul k 3auemy

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

2. Metannsl 1 HEMETaJIbl, UX MOJIOKEHHE B Mepuoaudeckoil cucremMe. OCHOBHBIE CBOWMCTBa
AJIEMEHTOB — AaTOMHBIM  paJuyc, OSHEpPrusi HMOHM3AIMU, CPOACTBO K DJJIGKTPOHY U
ANEKTPOOTPHUIATENIBHOCTh, BO3MOXHBIE CTENIEHN OKUCIIEHUS, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOIiCTBa AeMeHTOB. VI3MeHeHHe CBOICTB AJ€MEHTOB B nepuojax u rpymnmnax. OOmeHayqHoe
3HAQYCHHE TMEPUOJANYECKOT0 3aKOHAa W TIEPUOJUYECKON CHCTEMbl XHUMUYECKHX JJIEMEHTOB
JI.1.MeHnneneena.

Ipaxmuueckue 3a0anus 0151 nposedeHus 3a4ema

1. PaccuuTaiiTe Maccy raimieHoi U3BECTH, HEOOXOIUMOM JIJIsl YCTpaHEHHS BPEMEHHOM JKeCTKOCTH
B OJJHOM KyOWYECKOM METpe BOJbI, €CJIH KeCTKOCTh BoIbI 7 XK.

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

BOI’lpOCbl K 3auemy

1.Kucnotsl, ocHOBaHHUs, coiiu U amdoTepHble coenuHenus B ceete TOJl. HeobpaTumbie peakiumn
WOHHOI'0 OOMeHa, UX THITEI.

2. Turmbl XuMUYECKO CBSI3H: KOBAaJICHTHAS, MOHHAsA, MeTayuinueckas. Pabotsl JIptouca, I'elitiepa,
Jlonnona, IlonuHra u ap. B ydeHUH 0 XUMUYECKOMN CBA3U. MOHHAs CBA3b, €€ Npupoaa, HOHHbIE
Kpuctauibl. Kpucraminueckue BelecTBa ¢ MFOHHOM PEIIeTKOM, UX CBOMCTBA.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a4ema

1. Ipu xakoi Temmneparype 3amep3aeT pactBop, copepxkamuii 1000 r rimunepuna C3Hs(OH)s u
2000 r BomBI.



2. HamummTe ypaBHEHHUS peakilvii, ¢ MOMOIIBI0 KOTOPHIX MOYKHO OCYIIECTBUTH CIICIYIOIINE
npespamieHus:  Zn—ZnSO04—Zn(OH),—(ZnOH)3POs—Zn3(PO4)2, k peakiusM oOMeHa
COCTaBbTE MOHHBIC YPAaBHEHHS, K OKHUCIUTEIbHO-BOCCTAHOBHUTEIILHBIM PEAKIUSIM — YpPaBHEHHSI
AJIEKTPOHHOTO OallaHca.

Bonpocul k 3auemy

1. KoBaneHtHas cBsi3b, €€ MpUPOJa MU MeXaHU3M 00pa3zoBaHUs. MeToj BaJIGHTHBIX CBA3CH.
CriocoObl n300pakeHHsI KOBAJICHTHBIX CBSI3EH, CBOMCTBA KOBAJICHTHBIX CBS3CH: JUIMHA, YHEPTHS,
HACBIIICHHOCTh, HANIPaBIeHHOCTh. [ToHATHE O THOPUAN3AIIUN ATOMHBIX OpOUTANICH. G ¥ 7T — CBSI3U.
Pa3HOBUIHOCTH KOBAJICHTHOW CBSI3U — HEMOJIAPHAs, NOJISIPHAsL, JOHOPHO-AKLEIITOPHASL.

2. Kommnexcubie coequnenus KC. Koopaunanuonnas reopust Bepaepa. Metossr nonyuenus KC.
BHyTpeHHsis ¥ BHEIIHAS KOOpAMHALMOHHBIE chepbl KomIuiekcoB. CTpyKTypa BHYTpEHHEH
KoopAauHAMOHHOW ceprl. LleHTpalbHBII aTOM - KOMIUIEKCOOOpA3oBaTeNb, JIUTAHIBI,
KOOPJAMHALIMOHHOE YUCJIO, 3apsi] KOMIUIEKCHOTO MOHA. XUMHUYECKas CBSI3b B KOOPAMHALIMOHHBIX
COCIMHEHUSX. THUIbI KOMIUIEKCHBIX COCITMHEHUN. 3HaUYE€HNE KOMIUJIEKCHBIX COSIMHECHUH B XUMUH,
OHMOJIOTUH, CETHCKOM XO3SHUCTBE M TEXHHKE.

Ipaxmuueckue 3a0anus 051 nposedeHUs 3a4ema

1. Hanumure ypaBHEHHS peaKIuii, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTDH CIIEAYIOIINE

2. CtpoeHue npoCTeHIInX MOJIEKYJ, MOISIpHOCTh MoJiekysl Ha ipumepe CO2 u NHa.

Bonpocwi k 3auemy
1.CunbHble QJICKTPOJIUTBI, UX AWUCCOLIHAILINA. CocTossHHE CUIBbHBIX QJICKTPOJUTOB B pPaCTBOpaAX,

AKTUBHOCTH M KOA(PPHUIIMEHT aKTUBHOCTH HOHOB.

2. O0mme cBeneHUs O pacTBopax. THIBI pacTBOPOB. PacTBOPUMOCTH BEMIECTB. 3aBHCUMOCTH
PaCTBOPUMOCTH OT IIPHUPOALI 1 CBOUCTB PACTBOPUTCIIA U paCTBOPCHHOI'O BCIICCTBA.
Ipaxmuueckue 3a0anus 051 nposedeHuss 3aiema

1. Ilpu3Haku npakTUYECKOro NMpoTeKaHus peakiuit oomeHa. CocTaBbTe MOJIEKYJIIPHbIE U HOHHO-
MOJIEKYJISIPHBIE YPABHEHUSI pEaKLUi B3aUMOAEHUCTBHS B paCTBOpax MEXIYy:

Cr(OH)z u KOH —; FeSOs u (NH4)2 S —;
2. YKa)KWTe MPOAYKTHI PEAKIHI M METOIOM DJIEKTPOHHOTO Oastanca noadepure Kod)GpUIMEHTHL:
Fe+Cl,— ?;

Hg + HNO3 (pa36.)—Hg(NOs)2 + ? + H20.

Bonpocuwl k 3auemy

1. TanpBaHOKOPPO3Ms, MPUUYMHBI €€ BO3HUKHOBEHUs. Koppo3us clutaBa altfOMHUHUS M MEAM B
pa3inuHbIX cpenax. [IpuBeaure cxempl. YKaKuTe IEPBUYHBIE U BTOPUYHBIE POLIECCHI, IIPOYKTHI
KOPpO3UHU.

2. Aromusle snpa. Ux cocraB.M3otonsl. M306apel. KBanToBbie uncia. CocTOsIHEE JIEKTPOHOB B

aToMeE.
Ilpakmuuecxue 3a0anus 0151 NPoGeOeHUs. 3ayema

1. CocTaBbTe ypaBHCHUS COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIIUN YCTPAHCHUS Pa3THIHBIX
BUJIOB JKECTKOCTH BOJIbI, IPUMEHSEMBIX B BOJOIMOITOTOBKE.
2. Berancmmute maccy coim MgSQOg4-7H20 u maccy BoJibI, HEOOX0AMMBIE JIs TpuroToBiieHus S00r

pactBopa ¢ MaccoBoii qosieit MgSQOs 12 %.

BOI’lpOCbl K 3auemy

1. Bopna kak pactBopuTenb. BpemeHHas U moCTOsSHHAs! ’KEeCTKOCTh BOAbI. CriocoObI ee
yCTpaHEHHUS.



2. Kak u3MmeHsieTcsi BOCCTaHOBUTEbHASI aKTUBHOCTh MeTailoB |l-A moarpymmbr?
Kak u3meHsieTcsi OCHOBHOM XapaKTep OKCUIOB U TUIPOKCUIOB 3TUX METAILIIOB?

Ipaxmuueckue 3a0anus 051 NposedeHus 3a4ema
1. Onpenenure 3apsii BHYTpEHHEW KOOPAMHAIMOHHOW cdepbl M cocTaBbTe (OPMYIBI ABYX
BC€IICCTB, B KOTOPBIC OHa BXOOUT. OHpeI[eJ'H/ITe KOOPAUHAIIUOHHOC YHuUcCJIIo
KOMHHCKCOO6paSOBaTCHH:

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

2. Hanummre MOJIEKYJIIpHBIE 1 HOHHBIC YPABHEHHUS PEAKIMH THIPOJIM3a COJICH:
a) NH4sCH3COO; 0) (NH4)2S.

Bonpocul k 3auemy

1.OcHOBHBIE MOJIOKEHUS TEOPUH dIEKTPOIUTHUECKOM nuccounanuu C. Appenuyca. ['uaparamus
U aucconuanys. IoHHbIe paBHEHUS PEaKIIHA.

2. OKHUCIUTEIBHO-BOCCTAaHOBUTEIbHBIC peaknuu. Tunbl OBP. Baxknelmue OKuUCIUTEIH U
BoccTaHOBUTEIN. OTBET MOTUBUPYUTE C TOUKH 3PEHUSI CTPOCHHUS aTOMOB.

Ipaxmuueckue 3a0anus 051 nposederus 3aiema

1. HanummuTe 37eKTpoHHbIE hopMyIisl aToMoB Fe u Se u cooTsercTByromumx noHos: Fe®*, Se?.

2. Hanummre opMyIibl CIeAYOUUX COJIEH:
a) cynbdara KampIus;
0) xJI0pUIa TUIPOKCOATIOMUHNS;
B) THIpOKapOOHATa KU,
r) hocdara aMmmMoHHMS;
n) cynbdara HATpUS;
e) nurunapogdocdara MarHus.

Bonpocuwl k 3auemy

1. lucconmarust Bonusl. loHHOE nipou3Be/ieHue Bo/ibl. BogopoaHslil moka3zarens (PH), MeTo bt
€ro OIPEIEICHNUs.
2.IlapameTpsl W CBOWCTBa THIIOB XHMHYECKHX cCBs3eil. CreneHb OKuCIeHHs. BajaeHTHOCTh

3JIEMEHTOB. AMOP(HOE U KPUCTAJUINYECKOE COCTOSHUE BEIIECTBA. XMMHUECKAsl CBSI3b B TBEPJIBIX
Tenax. XMMHYECKas CBS3b B MOJYIPOBOJHUKAX U JUDJIEKTPHKAX.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1iema

1.0Onpenenute MOJSIPHYIO KOHLIEHTPALMIO pacTBOPA, MOJIyYE€HHOIO IIPU pacTBOPEHUU Cynbdara
HaTpusa Maccon 42,6 r B Boze maccoit 300 r, eciu INIOTHOCTH MOJIYyYEHHOIO pacTBopa pasHa 1,12
r/em’,

2. Ilpu kakoil Temreparype OyaeT KUIeTh pacTBOP, COCTOSIIUN U3 OJTHOTO JINTPA STUIOBOTO
crupta p = 0,8 r/cM® 1 otHOTO JUTpa BOJIBI.

Komnemenyusi: — cnocoGHOCTBIO  MPUMEHATH  COOTBETCTBYIONIMM  (PU3HMKO-
MaTeMaTHYeCKUil —anmapar, METOJAbl aHalu3a W MOJEIHMPOBAHUS, TEOPETHYECKOTO U
IKCIIEPUMEHTAILHOTO MCCIICIOBAHUS TP petieHnr podeccnonansabix 3amad (OITK-2).

JlemoHCcTpHpyeT MOHUMaHUE (PU3NUECKUX SIBJICHUN U IPUMEHSET 3aKOHbI MEXaHHKH,
TEepPMOJAMHAMHUKH, dJ1eKTpudecTBa U maraetusma (OITK-2.5).

BOI’lpOCbZ K 3auemy
1.KaronHble u aHO/IHBIE MOKPBITUSA. [IpOAYKTHI 37IEKTPOXUMUYECKON KOPPO3HUH.



2. T'anpBaHWYECKUN TMOJYdJIEMEHT, TallbBaHMYECKUW dieMeHT Tumna Jlanmdnsa-Axodu, ero
ycrpoiictBo. YpaBHenue HepHera. Hanpsixenue I'D, ero usmepenue.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1. Koppo3us XxpoMHUpPOBAHHOTO ’KeJie3a IPU HapYLIEHUH LEJT0CTHOCTH MTOKPBITUS B HEUTpanbHOMI
cpelie U KUCIIOM.

2. Hanumure BbIpaKeHHE KOHCTAaHTHl XMMHYECKOTO PAaBHOBECHS U CICIYIOIIUX PEaKLUid:
Fe203(k)+3CO(1) <>2Fe(x)+3CO2(1); N2(r)+3H2(r) <>2NH3(r). B kakom HampaBieHUU
CMEIaeTcs paBHOBECHE B JAHHBIX CHCTEMax a) MPH YBEJIUYEHUM KOHIEHTPAIMM HCXOJIHBIX
BEIIECTB; 0) YBEIMUCHUU AABICHUS B CUCTEMax?

Bonpocu k 3auemy

1.Dnepretuueckue >PGeKThl XUMUYECKHX peakiuil. BHYTpeHHSsI SHepruss U DHTaJIbIHUSA
o0Opa3oBaHMs XUMUYECKUX coequHeHuil. Tepmoxumus. IlepBoe Hayao TepMOIMHAMUKU. 3aKOH
['ecca, cneacTBus U3 3aKOHA, €0 3HAYECHUE U IPUMEHEHUE.

2. 3ammTa METauIoB OT KOPpO3uu. Pa3inudnbie BUIBI MOKPBITHN. [IpoTeKTOpHAs 3aIuTa.
Karonnas 3amurta. MIHTHOUTOPBI KOPPO3HH.

Ipaxmuueckue 3a0anus 051 nposedeHus 3a4ema

1.Koppo3us j1y’keHOro enesa B pa3IMuHbIX cpefax (HEeUTpalbHOM, KUCION U ¢1a00IIeI0uHOM) C
HApPYIICHHBIM MOKPHITHEM

2. Kakue mporeccsl MPOTEKAOT Ha 3JIEKTPOJaX B TajJbBAaHHUECKOM JIIEMEHTE, 00pa30BaHHOM
snexktpogamu Cu/Cu?* u Hg/HQ?*? Vkakute 31EKTpOR - BOCCTAHOBUTENb H DJIEKTPON —
OKHCITUTEI.

Bonpocuwl k 3auemy

1. MonspHas TenioTa cropaHusi, €€ IPUMEHEHHE B SHEPTETHKE.

2. BTOpOC HavaJlo TCpMOIAUWHAMHKMU. 9HTpOHI/I$I U €€ M3MEHCHHE B XMMHYECKHX mpoueccax.
Ouneprusa ['n06ca. YcinoBue camMoONpou3BOJIBHOTO MPOTEKaHUSI XUMUYECKUX peakiuil. Pacuersl
W3MEHEHHUHU OHTPOIIMU W DHCPIruun I'nb06ca AJId OMPCEACIICHU HAIPABJICHHOCTHU IIPOTCKAHUSA
XUMHYCCKUX ITPOLECCCOB.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1. KOppO3I/Iﬂ CIlJIaBa AJIFOMUHHUA U MCIHU B PA3JIMYHBIX CpClax. HpI/IBCI[I/ITe CXEMBI. YKaXuTe
IIEPBUYHBIE U BTOPUYHBIE ITPOLIECCHI, IPOLYKTHI KOPPO3HUHU.

2. Biusaue KaTaJIn3aTOPOB Ha CKOPOCTb XUMHUYCCKUX peaKI.[HfI. TI'omorenHsiii u FeTepOFCHHBIﬁ
KaTann3. MexaHusm HCﬁCTBHﬂ KaTaJn3aToOpoOB B T'OMOI€HHOM W TCTCPOrCHHOM KaTaJin3ax.
WHrubuTopsl 1 MpOMOTOPHI B KaTaiuse.

Bonpocwt k 3auemy

1.CxopocTh XUMHUYECKUX PEAKINI U €€ 3aBUCUMOCTh OT KOHILIEHTPALUK U TeMIEepaTypbl. 3aKOH
neiictByromux macc K. I'ynpn6epra u I1. Baare. KoncranTa ckopocTi XUMHUYECKOM peakium, ee
¢buznueckuit cmbicia. 3akod Baut-I'odda. Dueprust akrusamuu.

2. Dueprernueckue 3((EKTbl XMMUYECKMX peakiuii. BHYTpeHHSS SHEepruss M SHTAIbIUs
oOpa3oBaHus XuMuuecknx coequHeHuil. Tepmoxumus. [lepBoe Hayao TepMOIUHAMUKU. 3aKOH
I'ecca, cneacTBus U3 3aKOHA, €r0 3HAYEHUE U IPUMEHEHUE.

Ipaxmuueckue 3a0anus 0151 NposedeHUsl 3a4ema

1. CocraBbTe cxeMy KOPPO3HH XPOMHUPOBAHHOIO U HUKEIMPOBAHHOTO XKelle3a € HapyUICHUSIMU
IIOKPBITUM IPU KOHTAKTE C BOJIOM.

2. PaccunTaiiTe TEMIOTY CropaHHs MPOMaHa M KOJMYIECTBO TEIIOTH IPH cropaHuy 1M° mpomana

(H.y.)



Bonpocuwl k 3auemy
1.Bropoe Hayamo TEPMOJMHAMHUKH. DHTPONHS U € HM3MCHEHHE B XHUMHYECKHUX IPOIECcCax.
Oneprus ['n60ca. YciioBue caMOnponU3BOIBHOIO MPOTEKAHUS XMMHYECKUX peakiuid. Pacyers
U3MCHCHHUI SHTPONMHMU W 3Heprud ['mbOca Aasi ONpeeNicHUS HAMPaBICHHOCTH MPOTCKAHMUS
XMMHYECKHUX TPOIECCOB.
2. DIEKTPO- U MPOTEKTOPHAS 3AIUTHI METAJUIOB OT KOPPO3uH. CXEMBI, SJICKTPOHHBIC YPaBHEHUS
npoueccoB. Kakoil meramn 1enecooOpa3Hee BbIOpaTh B KayecTBE MPOTEKTOpA [UIS 3aLIUTHI
COOPYKEHHI, BO3BOJUMBIX B MOPCKOI BoJE?
Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1iema
1. Kakue mporecchl MPOTEKAIOT IPH IJIEKTPOKOPPO3UU CBUHIIOBBIX O00O0JIOYEK Kadens MO
JEHCTBUEM DJIEKTPUUECKOTO TOKA?
2. a) HAIMIINTE KAHETHYECKHE YPAaBHEHHUSI CKOPOCTEHl MPsAMOI peakiuy, 0OpaTHOH peakiuuu u
BBIP)KCHHUE KOHCTAHTHI PABHOBECHS;

Crpadur) + 2N201y«>CO21) + 2N2o(r) AH = -558,0 ]Ik
0) ompezenuTe, B KaKyld CTOPOHY CMECTUTCS XHMHYECKOE PaBHOBECHE IPU YBEIHYCHUH
KOHIICHTPAIMK TIEPBOTO HKCXOJHOTO BEINECTBA, IOBBIMICHUH TEMIIEPATYphl W YBEIUYCHHUU
JaBIICHUSL.

Bonpocul k 3auemy

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

2. IlonsTre 00 37eKTpoiax U AMEKTPOJHBIX NoTeHIHanax. CTaHAapTHBIN BOJAOPOIAHBIN 3JIEKTPOI.
Psan  craHpapTHBIX DNEKTPOAHBIX IOTEHUMANoOB. YpaBHeHue Hepncra. ["anbBanmueckue
JJIEMEHTHI.

Ipaxmuueckue 3a0anus 051 nposedeHus 3a4ema

1.CocraBpTe ypaBHEHMsI pEaKIUi TPOILIECCOB, TMPOUCXOASAIINX TMPU  AIEKTPOKOPPO3IUHU
TpyOOIIPOBO/Ia TIOT IEHCTBUEM OJTY>KIAOIIHUX TOKOB.

2. CocTaBbTe ypaBHEHHS XMMHUYECKHX MPOIECCOB, MPOTEKAOIIUX MPH SIEKTPOJIU3E PACILUIABOB
NaOH u NiCl2 ¢ uHepTHBIME dIIEKTPOIAMH.

Bonpocwi k 3auemy

I.BI/II[BI XUMHUYCCKUX HCTOYHUKOB BHGKTqueCKOﬁ OHCPIUun: NCPBUYHLBIC DJICMCHTBI, BTOPUYHBIC
DJIEMEHTHI, TOIIJIMBHBIC 3JICMCHTHI.

2. MGI[HOC H3JCJINEC ITOKPBITO HUKCIICM. By):[eT JIX COXPAHCHO 3alllUTHOC I[eﬁCTBHC HHKEIA ITOCIIC

MOBPEXACHUS TIOBEPXHOCTU?

Ipaxmuueckue 3a0anus 0151 nposedeHus 3a4ema

1.Bbruncanre moTeHUMan BOAOPOJHOTO AJIEKTPOJa, MOTPYKEHHOro B pacTtBop, pH koToporo
paBeH 3.

2. CocTaBbpTe YpaBHEHUS AJIEKTPOIHBIX IPOIIECCOB, MPOTEKAIOMIMX MPH DJIEKTPOJIN3E BOIHOTO
pactBopa xjiopuna xenesa (I1I) ¢ yronsHsIM aHOZOM.

Bonpocwt k 3auemy

1.Koppo3usi TEXHUUYECKOTO Kelle3a B Pa3IMUYHbIX CpeflaX U METObI 3aIUTHI €r0 OT KOPPO3UH.
Coenunenus xenesa. CriaBsl xene3a. YyryH U cTajb.

2. B xakoM COCTOSHHHM (B KPUCTAJUIMYECKOM HIIM MapooOpa3HOM) HTpomnus 1 Moib BemiecTsa
OoJbiie mpu Toil ke TemnepaType? OTBET MOTHUBHUPYITE.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1.. Onpenenuts TemnoTy oOpa3oBaHUil METaHa, €CJIU TEIUIOTA €r0 CTOPAHUS



AHcrop.(CHa(r)) = -890,964 xJIx/mMomnb. Termorst cropanust H u C cOOTBETCTBEHHO paBHBbI:
AHcrop.(H2(r)) = -286,043 JIsx/Moib, @ AHerop.(Cirpagum) = -353,796 xJ[x/Moib.
2. [Ipsimast umm oOpaTHast peakius OyIeT MPOTEeKaTh MPU CTAHJAAPTHBIX YCIOBUSIX B CUCTEME:

CHyqr) + CO2¢ry === 2COq) + 2Har)
OTBeT MOTHBUPYHTE COOTBETCTBYIOIIUMH PacyeTaMHu.

Bonpocu k 3auemy

1. Katonnbple U aHOAHBIC MOKPBITUS JJIS 3alUTHl METAIJIOB OT KOPPO3UU B CTATHYECKHUX U
JUHAMHUYeCKUX yciaoBHusiXx. CocTaBbTe CXeMy KOPPO3UU XPOMHUPOBAHHOTO M HUKEIMPOBAHHOIO
JKere3a ¢ HapyUIEHUSIMU MOKPBITUI IPU KOHTAKTE C BOJIOM.

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

Ipaxmuueckue 3a0anus 0151 NposedeHus 3a1ema

1.Kakue XuMHYeCKHe POIECChl MPOTEKAIOT Ha AJIEKTPOIaX MPH 3apsIKe U Pa3psiIKe CBHHIIOBOTO
akkymyJiaropa?

2. CocraBbTe CXEMYy IIPOLECCOB, MPOUCXOMAIINX Ha MCEAHBIX 3JICKTPOAAX, IPHU IJICKTPOJIU3C
BOJIHOTO pacTBopa cynbdara meau (I1).

Bonpocst k 3auemy
1.Karanu3. Teopusi roMoreHHOro Katanusa. Teopusi TeTeporeHHOro KaTtaausa.

2. C(1)OpMyJII/Ipy1>'ITe H HAITMIIUTC MAaTCMATUYICCKOC BBIPAXKCHHUEC I 3akona TCPMOANHAMUKH, YKa3aB
(1)H3H‘~I€CKI/Iﬁ CMBICJI BXOJAIIMX B HCI'O BCJIMYHMH.

Ilpakxmuueckue 3a0anus 0151 NposedeHusl 3a1iema

1. Dnektponu3 pactBopa K2SOs4 mpoBoaunu mpu cuiie Toka SA B teuenue 3 4. CocraBbTe
OJICKTPOHHBIC YPABHCHHSA ITPOLECCOB, NPOUCXOIAINIUX HaA 3JICKTPOAAX. Kakasa macca BOJIbI IIpHU
9TOM Pa3JIOKUJIACh, U YEMY PaBCH 00BEM ra3oB (H Y), BBIACINBIINXCA HA KaTOAC, aHOI[e?

2. TemnepaTypHblii KOA(p(GUIHMEHT CKOPOCTH HEKOTOPOM peakuuu paseH 2,3. Bo ckosbko pa3
YBEJIMUUTCS CKOPOCTh 3TOM PEAKIIMH, €CIIU IOBBICUTH TEMIIEPATYPY Ha 25 rpagycoB?

Bonpocwi k 3auery

1. Kakue peakuuu Ha3bIBaroTCsl 00paTUMBIMM U HeoOpaTuMbIiMu? [IpuBeuTe NpuMepbl TaKUX
peakiuii. YTo Takoe XMMHUECKOE paBHOBECHE U TIOYEMY OHO Ha3bIBACTCS TUHAMUYECKIM?

2. Hammmmre marematndeckoe BbIpakeHHe [[-3akoHA TEPMOIAMHAMHKHU IS HEOOPAaTUMOTO U
00paTHUMOTO TPOLIECCOB, YKa3aB (PU3NUECKUI CMBICT BXOSIINX B HETO BEJTHYHH.
Ipaxmuueckue 3a0anus 0151 nposedeHus 3a4ema

1.Tox cumoit 2,5A, mpoxo/is uepe3 pacTBOp dJiekTposnTta 3a 30 MUH. BRIJIETSET U3 pacTBopa 2,77
r Metaia. Haliiure MOJISIpHYIO Maccy SKBUBAJICHTa METAJLIA.

2. CocTaBbTe CXEMBI JIBYX 3JIEMEHTOB, B OJTHOM M3 KOTOPBIX IIMHK - OTPUIIATEIBHBII JIEKTPOI, B
JIpYyroM — TIOJIOKUTENbHBIA. [IpuBeauTe 3JIEKTPOHHBIC ypaBHEHHsS AHOJAHOTO W KaTOIHOTO
IPOLIECCOB.

Bonpocwi k 3auery

1.HampaBieHHOCTb Mpo1ieccoB B pupojie. BTopoii 3aKk0H TepMOJUHAMUKH.

2. (DaKTOpBI, BJIMAOINHUEC HA aAKTUBHOCTDH KATAJIU3aTOPOB XUMHUYCCKUX pCaKHHﬁ.
Ipaxmuueckue 3a0anus 0151 nposedenus 3auema

1. Kakue mporeccsl NpOoTeKaloT MpU KOPPO3UH TEXHUYECKOTO Kelle3a B aTMOC(HEPHBIX YCIOBUIX?
CocTaBbTe 3JEKTPOHHBIE YPAaBHEHUS ITHUX MPOLIECCOB.



2. Kak Bmuser pH cpenbl Ha ckopocTh Kopposum skene3a W nuHKa? Ilouemy? CocraBbTe
YpaBHEHHUS COOTBETCTBYIOIIHUX MPOIIECCOB.

7.4 MeTtoaudecKkue  MaTepHaJbl, ONpelesilolIMe  NPOULEXYPbI
OLCHMBAHUSA 3HAHMH, YMEHHMH, HABBIKOB XapPaKTEePU3YKOIIUX ITANbI
¢GopmupoBaHust KOMIETEHIIMA

Jlokanvnwiti HopmamusHwii akm yHusepcumema Iln KyoI'AY 2.5.1 « Texywuii
KOHMPOIb YCNEBAeMOCMU U NPOMENCYMOYHA ammecmayus 00y4arouuxcsy.
Keiic-3a0anusn

Pe3zynomam evinonnenus xeuc-3a0anust OYeHUBAemcs ¢ Y4emom Ciedyioujux
Kpumepues:
— NOJIHOMA NPOPAOOMKU CUMYAYUU,
— NOJIHOMA BbINOJIHEHUS 3A0AHUS;
— HOBU3HA U HEOPOUHAPHOCMb NPEOCMABIEHHO20 MAMEPUANA U PeUleHUl;
— NepcneKmusHOCMb U YHUBEPCAIbHOCHb PEUleHUl,
— YMeHuUe apeyMeHMmUpo8ano 000CHO8AMb 8blOPAHHBII BAPUAHM PEULeHUS.
Ecnu pesynomam 6vinoHeHuss Keuc-3a0aHusi coomeemcmayem 0003HAYEeHHOMY
Kpumepuro CmyoeHmy npuceausaemcsi oOuH 0anin (3a Kaxcoolii kpumeputl no 1
oanny).
Ouenka «omauuno» — npu Habope 8 5 6anNo8.
Ouenka «xopowio» — npu Habope 6 4 bana.
Ouenka «yoosiemeopumesibHo» — npu Habope 8 3 baja.
Ouenka «Hey0oenemeopumenvHo» — npu nabope 6 2 bauia.

Tecmoevie 3a0anusn
Oyenka «OmMau4H0) 8bICMABIIACMCS NPU YCIIOBUU NPABUILHO20 OMEEemd
cmyoenma He meHee yem Ha 85 % mecmoevix 3a0aHull.
Oyenka «xopouio» 8blCmasisiemcs npu yCio8uu NPAaguibHO20 OMeema CmyoeHma
He menee uem Ha 70 % mecmosulx 3a0aHull.
Oyenka «y0061emeopumenbHoy 8blCMAasIAemcs Npu yCl08UU NPABUIbHO20
omeema cmyoeuma He menee yem na 51 %.
OyeHnka «HeYy0061emEOPUMENIbHOY 8bICMABIAENC S NPU YCI08UU NPABUTLHO20
omeema cmyoenma meree ywem Ha 50 % mecmogvix 3a0aHull.

Kpumepuu ouenku yuacmus é ouckyccuu:

Oyenusaemcs 3HaHUe mamepuand, ChOCOOHOCMb K €20 0000ueHu,
KPUMUYECKOMY OCMbICIIEHUIO, CUCMEeMAmU3ayuu, YMeHUe aHaiu3uposams J10SUKY
PaccysiHcoeruli U 8blCKA3bl8AHULL: HABLIKU NYOIUYHOU peyll, apeyMeHmMayuul, 6e0eHUsl
OUCKYCCUU U NOJIEMUKU, KPUMUYECKO20 80CNPUAMUS UHDOPMAYUL.

Oyenka «OMAUYUHO)» CMABUMCS, eClU: CMYOeHm NOJIHO YCBOUN Y4eOHbll
mamepuan. lIpossnsiem nasviku ananusa, 0000ujeHus, KpumuiecKko2o 0CMblCleHUs,
nYOIUYHOU peyu, apeyMeHmayuu, 6e0eHusi OUCKYCCUU U NOJEMUKU, KPUMUYECKO20
socnpusmusi uHgopmayuu. Mamepuan uznodcen epamomHo, 6 ONpeoeseHHOl



JIO2UYECKOU  NOCIe008AMENbHOCMY,  MOYHO — UCHONL3Yemcs  MEePMUHON02US,
NOKA3aHO YyMeHUe ULIIOCMPUPO8ams meopemuieckue noI0HCeHUsi KOHKPEemHbIMU
npumMepamu, NPUMEHAMb UX 8 HOBOU CUMYAYUU, BbICKA3bIBAMNb CE80I0 MOYKY 3PEHUSL,
NPOOEMOHCMPUPOBAHO YCBOCHUE paHee U3VUEHHbIX CONYMCMBYIOWUX 80NPOCOS,
chopMupo8aHHOCmMsb U YCMOUYUBOCHb KOMNEeMeHYuUll, YMeHUll U Hagblkos. Mozym
ObIMb 0ONyWeHvl 00HA — 08€ HEMOYHOCMU NPU OCBEUJCeHUU BMOPOCENneHHbIX
80NPOCO8.

Oyenka «xXopowioy cmasumcs, eciu: omeem y0081emeopsenm 6 OCHOBHOM
mpebo8aAHUAM HA OYEHKY «3», HO NpU dMOM umeem OOUH U3 HeOOCMAmKO8: 6
yceoenuu y4ebH020 mamepuania 0oOnyujeHvl Hebolbuiue npodenvl, He UCKA3UGUILEe
cooeparcanie omeema, 0OnyuweHvl 00UH — 08a Hedoyema 8 POPMUPOBAHUU HABLIKOB
NYOIUYHOU peyu, apeyMeHmayuu, 8e0eHusi OUCKYCCUU U NOJeMUKY, KpUMU4ecKko2o
80CNpUAMUS UHDOPMAYULU.

Oyenka  «y0061€MBOPUMENIbHO»  CMABUMCS,  eCIU.  HEeNOJIHO  UIU
HEeNnocie008ameibHO PACKPLIMO COO0epIHCAHUe MAmepuand, HO HOKA3aHo oOwee
NOHUMAaHUe B80Npoca U NPOOEeMOHCMPUPOBAHLL YMeHUs, O00Cmamoyunvle Ojis
OoanvHeliuie2co yceoeHus mamepuana. HMwenuco 3ampyoHeHus uiu OONyUeHbsl
OWUOKU 8 OnpedeneHUU NOHAMULL, UCHOTb308AHUU MEPMUHONLOSUU, UCHPABTIEHHbIE
nocie HeCKOIbKUX HAB0OAUWUX 6ONPOCO8, NPU HENOJIHOM 3HAHUU MeopemuyecKo2o
mamepuana 8vla6leHd HeOOCMAMOYHAs CHOPMUPOBAHHOCb KOMNemeHyull,
VMEeHUIl U HABBIKOS, CHLYOEHM He MOJ4Cem NPUMEHUmMb Meoputo 8 HOGOL CUMYAYUU.

Oyenka «Hey0061emeopUmMenbHO» CIMABUMCSL, eCllU: He PACKPLIMO OCHOBHOE
cooepocanue y4yeOHO20 Mamepuana, OOHAPYIHCeHO He3HAHUe UAU HeNnOHUMAHUe
Oonvueli unu Hauboaee 8aXdCHOU Yacmu yuebHo2o mamepuand. /[onyujensvt ouuoKuy
8 onpeoeneHuu NOHAMUU, NPU UCHOAb30BAHUU XUMUUECKOU MePMUHONOSUU,
KOMopvle He UCHPABIEHbl NOCAe HECKONbKUX HABOOSAUUX B8ONPOCO8, He
chopmupoanvl KomMnemeHyuu, YMeHus u HagblKu NyOIUYHOU pedl, apeyMeHmayuu,
6e0enUs OUCKYCCUU U NOJIEMUKU, KPUMUYECKO20 80CNPUSMUSL UHPOPpMAYUL.

Ilpoyeoypa ouenueanus peghpepama:

Kpumepuamu oyenku pegpepama aenaromcs: HosusHa mexkcma, 000CHOBAHHOCHb
6b100pa UCMOYHUKOS JIUMEPamypsl, CMeneHb PAcKpblmus CYWHOCMU 0Npocd,
co0O.1100eHUs. mpebo8aHull K 0Q)OpMIEHUIO.

Oyenka «OMAUYHO» — BbINOJIHEHbI 8ce MpebOoBanus K Hanucavuio pegepama:
0003Hauena npoobaema u 000CHOBAHA €€ AKMYANbHOCMb,; COeNAH AHANU3 PA3IUYHBIX
MOYeK 3peHUsl Ha PACCMAMPUBAEMYIO NPODIIeMY U JIO2UUHO UBTIOHCEHA COOCNBEEHHAS
no3uyusl; CQHopmMyaupo8ansl 6bl800bl, MeMa PAcKpblma NOJIHOCIbBIO, BblOEPICAH
00véM, cOOI00eHbl MPeOOBAHUSL K BHEUHEMY 0 OPMIEHUIO.

Oyenka «xXopouwio» — OCHOBHble mMpebosanusi K pegepamy 6bINOJIHEHbl, HO Npu
9MOM OONYWeHbl HeOoYeémsl. B uacmnocmu, umeromces Hemo4HOCMU 8 U3NONHCEHUU
mamepuana, Omcymcmeyem j02UiecKkas nocied008ameibHOCMb 8 CYHCOCHUSX, He
8bl0epPICaH 00bEM pehepama, umeromces ynyuweHust 8 0ghopmieHuU.

Oyenka «y0061emeopumenbHo» — UMEOMCs CYUjeCmeeHHble OMCMYnieHUsi Om
mpebogaHull Kk pegpepuposanuro. B uacmnocmu: mema oceewjena 1uub YacCmuyHo;



oonyweHvl pakmuyeckue owubKU 8 cooepicaHuu peghepama, oOmcymcmeyom
8b18000L.
Oyenka  «HeyooelemeopumenvHo» — mema pegepama He PpACKpvima,
0OHapyscusaemcs CcyujeCmeenHoe HenoHumauue npobremvl ulu pegepam He
npeocmaeen 8osce.

Koumponvnan paboma

Koumponvnoe 3adanue moocem cocmosamv us meopemuyecko20 80npocd,
NPAKMU4ecKko2o 3a0anusi UIU HeCKOIbKUX 3a0anuil (Kax meopemuuyeckux, maxk u
NPAKMU4ECKUX), 8 KOMOPbIX CHYO0eHm 00JIHCEeH NPOAHATUIUPOBAMb U OAMb OYEHKY
KOHKDEeMHOU CUMYayuu Uil 8blNOJIHUMb OPY2VI0 AHATUMUYECKYI0 pabOmbl.

Kpumepuu oyenku 3nanuil cmyoenma npu HAnUCAHUU KOHMPOAbHOU
pabomul

Oyenka  «OMAUYHO» —  BBICMABIAEMCS  CMYOeHm)y,  NOKA3A8UIEMY
8CECMOPOHHUE, CUCEMAMU3UPOBAHHbLe, 211YOO0KUE 3HAHUSL B0NPOCO8 KOHMPONbHOU
pabomuvl U YMeHUe YBEPEHHO NPUMEHSAMb UX HA NpaKmuke Hnpu peuieHuu
KOHKDEemHbIX 3a0a4, C60000HOe U NPABUIbHOE 000CHOBAHUE NPUHANBIX PEULeHU.

Oyenka «xXopouioy — GbICMABNAEMCs CMYOeHmy, eclu OH mMEepoo 3HAem
mamepuan, 2pamMomHO U NO Cywjecmey usiazaem e20, yMmeem NpPUMeHsmMb
NOJIyYeHHble 3HAHUSL HA NPaKmuKe, Ho OONycKaem 6 omeeme Uil 6 peueHuy 3a0ay
HeKomopble  HeMOYHOCMU, KOMOpble MOJCem YCMpAauums C  NOMOWbIO
OONONIHUMENbHBIX BONPOCO8 NPENOOABAMETSL.

Oyenka «y0081emeopumenbHo» — 8blCMABIAENCS CIYOeHMY, NOKA3AGUIEMY
@pacmenmapubwlli, pa3po3HeHHblU XapaKmep 3HAHUL, He0OCMaMmoOuHO NPAGUIbHbIE
dopmMynIuUpo6KUu 6A308bIX NOHAMULL, HAPYUEHUS J02UYEeCKOU NOC1e008amMeNbHOCU
8 UBNIOJNCEHUU NPOSPAMMHO20 MAMepuaid, Ho Npu dMomM OH 6l1adeem OCHOBHbIMU
HOHAMUAMU BbLIHOCUMbBIX HA KOHMPOIbHYIO pabomy mem, HeoOXoOUMbIMU OJisl
oanvHeluue2o 00yUeHuss U MOJHCem NPUMEHAMb NOJYYeHHble 3HAHU No 00pasyy 6
CMAaHOapmMHOU CUMyayuu.

Oyenka «Hey0081emeopUmMenbHO» — 8bICIMABAAENCSL CIYOeHMY, KOMOPbll He
3Haem OOnbUIEU YACMU OCHOBHO20 COOEPHCAHUS BLIHOCUMbBIX HA KOHMPOJLHYIO
pabomy 80npocos mem OUCYUNIUHDBL, OONYCKAem 2pyobie OuUdKU 8 hOPMYTUPOBKAX
OCHOBHbBIX NOHAMUL U He yMeenm UCNOIb308amb NOJYYeHHble 3HAHUS NPU peuleHUul
MUNOBBIX NPAKMUYECKUX 3A0aY.

Kpumepuu oyenxku na 3aueme

Ilo oucyuniune «Xumusy, opmoti 3aKIHOUUMENbHO20 KOHMPOIS 3HAHULL
aensiemces 3auem. llpu smom oyenka «3aumeHoy COOmeemcmeyem napamempam
0601 u3 NOJIOHCUMENIbHBIX OYEHOK («omauuHoy, «xXopouioy,
«y008lIeMBOPUMENLHOY), A  «He  3aumeHOo» —  Nnapamempam  OYeHKU
«HeY0081emBOPUMETILHO Y.
Ouenka «3aumeno) 8bICMABIISACMCSL ooyuarowemycs, nokazaeuiemy
gcecmoponHue, cucmemamu3uposanHbwie, enyboKue  3HAHUS ~ BONPOCO8
9K3AMEHAYUOHHO20 OUlema U yMeHue Y8epeHHO NPUMEHAMb UX HA NPAKmMuKe npu
peuleHuu KOHKpemHuuix 3a0ay, c60000HOe U NPAasuibHOe 000CHOBAHUE NPUHIMBIX



pewenuli, @ maxkice

Ouenka «3aumeno) BblCMABNAEMCA 00yUalOWemMycs, eciu OH Mmeepoo 3Haem
mamepuan, 2epamMomHO U NO CYwecmey usiazaem e2o, ymeem NpUMeHsImb
NOJYYeHHble 3HAHU HA NPpAKmuKe, HoO OONYCKaem 6 omeeme Ul 8 peueHuu 3a0ay
HeKOmopbvle  HEeMOYHOCMU, KOMOpbvle  MOJCem  YCmMpaHums ¢ HOMOWBIO
OONOJIHUMENbHBIX B0NPOCO8 NPEN00aAsamels, d MmaKice

Ouenka  «3aumeno»  gvicmasiiemcs  00yuarujemycs, nokazasuemy
@pacmenmapHwlil, pa3poO3HEHHbIN XapaKmep 3HAHUL, HeOOCMAMOYHO NPABUTbHbIE
DopmMynIuUposKku 6A308bIX NOHAMUL, HAPYUEHUS T0SUYECKOU NOCIe008amelbHOCU
8 UBNIOJHCEHUU NPOSPAMMHO20 MAMepUaid, Ho npu dMOM OH 6ladeem OCHOBHbLIMU
HOHAMUAMU, 8bIHOCUMBIMU HA 3a4em, HeoOX00UMbIMU O] OalbHeliule20 00YYeHUs]
U MOdICem NPUMeHAMb NOJIYYeHHble 3HAHUS N0 00pa3yy 8 CIMAaHOAPMHOU CUMYAYUU.
Ouenka «He 3aumeHO0» BbICABNAEmMCcs 00yYaouwemycs, KOMopuli He 3Haem
Oonbutell 4acmu OCHOBHO20 COOEPIHCAHUSL BLIHOCUMBIX HA 3a4Yem BONPOCO8 mem
oucyuniumol, donyckaem 2pyovle ouudKu 8 GopMyIuUpoBKax OCHOBHbIX NOHSIMUL U
He yMeem UCNONb308AMb NOJYYEHHble 3HAHUSL NpU  PeuleHuu  Munosbix
NPAKMUYECKUX 3a0ad.

8 IlepeyeHb OCHOBHOM M JIONOJTHUTEIBHON YU4eOHOI JIuTepaTypbl

OcHoBHas yyeOHasi iuTeparypa
(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. O6mast xumus : yaeOuuk st By308 /H.B. Kopoun. — M.: Beici. mik., 2004. —
557c. . — ISBN 978-5-06-004403-3

3. CyBopoB A.B. Obmas xumus : yue0. mocooue / A.B. CyBopoB, A. HukoJIbCKHiA.
— 2-¢ m31., ucnp. CIIb. : Xumns,1995. — 624 ¢. ISBN 5-7245-1018-9

JonosHuTebHAsI ydeOHas JuTepaTrypa

1. aiinykoBa H.I'. DnekTpoxuMuyeckue mporecchl B TEXHUKE : yuel. mocodue ams
By30B ¢ rpudpom MCX / H.I'. T'aiinykoBa, E.A. Kaiiroponosa, 11.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. PacTBopbI U Ipyrue aucnepcHbie cuctemsl: yued. nocodue / C. A.
[Tectynoga, E. C. Koctenko, E. A. Kaiiropomosa. — Kpacuomap : 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. KommiekcHble coequHenns. KomiiekcooOpa3oBaHue B BOJHBIX
pactBopax: yueb. nmocobue / 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. Anexcanapona D.A Xumusi MeTaioB : yue0. mocodue / J.A. Anekcanaposa, 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 «AHTEpHET»

11.05.2021

[Iepeuens ObC
Ne | HaumenoBanue | Temarnka Hauano HanmenoBanue opranuzanuu 1 HoMep
pecypca JICUCTBUA U | IOTOBOpA
CpOK
JIEACTBUSA
JI0TOBOpa
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 | U3narensctBO | Berepunapus 000 «3x-Bo JIaHbY
«Jlanb) Cenbek. X03-B0 | 13.01.2020 | KonTpakt Ne940 ot 12.12.19
TexHonorus 12.01.2021
XpaHEHUs U
ﬁ;lflf g;‘gzm“ 13.01.21 | Komnrpaxr Ne 814 ot 23.12.20 (c 2021
IPOIYKTOB 12.01.22 | rona OTA. KOHTPAKTHl Ha BETEPUHAPHIO
¥ TEXHOJIOTHIO Tepepad.)
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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

MeToanyecKue yKa3aHUs U PEKOMEHAALMH 110 MOAT0TOBKE K 3a4€eTy

JUisg monydeHusl 3adeTa MO JUCUUIUIMHE CTYIEHT 00s3aH BBIIOJHUTH BCE
nabopatopHble pabOThI, 0POPMUTH PE3YJIBTATHI B BUJI€ OTYETA. 3alIUTa OTYETA IO
nabopatopHoil paboTe mpeanosaraeT OOCYXACHHE MOJIYYEHHBIX CTYJECHTOM
pE3yNbTaTOB M OTBETHI HA BONPOCHI MO TeME. BBINOJHUTH WHIMBHIYalIbHBIC
JIOMAIlIHHAE 33/1aHUsI 1 KOHTPOJIbHBIE PA0OTHI.

[TongroroBka Kk 3adery TpeOyeT OMPEACIICHHOTO AaJrOpuTMa JIEHCTBUM.
[Ipexne Bcero, HEOOXOIUMO 03HAKOMUTBCSI C BOIPOCAMH, KOTOPBIE BEIHOCSITCS Ha
3aueT. Ha ocHOBe 3TOro Hajgo0 COCTaBUTH IJIaH MOBTOPEHMS] UM CHUCTEMATHU3ALUU
y4eOHOro Marepuaia Ha KaKIblil IeHb, YTOOBI OCTaBUTh JAE€Hb WA €ro 4acTh JJIs
MOBTOPHOTO 0000IIIEHNE MPOTPaMMHOTO MaTepuala.

Henp3st  orpaHmumMBaThCi  TOJIBKO  KOHCIIEKTAMHM  JIEKLIHMH,  CIIEAYyeT
popaboTaTh HyKHbIE yueOHbIE TOCOOMS, PEKOMEH/I0BAHHYIO JTUTEPATYPY.

[TocnenoBarenbHOCTh pabOTHI B MOATOTOBKE K 3a4€Ty JOJKHA OBITH TaKas:
BHUMATENbHO MPOYUTATh M YSICHUTH CYyTh TPeOOBAaHUN KOHKPETHOTO BOIpOCa
OpOrpaMMbl; O3HAKOMHUTBCSI C  KOHCIEKTOM; BHHMMATEIbHO HpopaboTath
HEOOXOMUMBIA Y4eOHBIH MaTepuan Mo y4eOHBIM MOCOOUSM M PEKOMEHIyeMOM
JUTEPATYPHI.

Ecnu ans otnenpHON TeMbl MPENOAABATENb MPEAIOKWI CIENHAIBHYIO
HAy4YHYIO JINTEpPaTypy, KOTOPYIO CTYAEHT pa3padaTbiBajl B IEPUOJ MOATOTOBKU K
3aHATHSAM, HEOOXOAMMO BEPHYTBHCS K 3alMCSIM 3TUX MAaTEpHAIOB (2 B OTIAEIbHBIX
ClIly4asiX K OpUTHMHAJIaM).

B otnenbHOM TeTpaay Ha KaX bl BOIPOC CIEAYET COCTABUTh KPATKUM IIJIaH
OTBETa B JIOTUYECKOW IMOCJIENOBATENbHOCTY U C (UKcanuei HeoOX0IUMOTO
WUTIOCTPATUBHOTO  MaTepuana (OpUMEpPbI, PUCYHKH, CXEMBbI, YpaBHEHUS
XUMHUUYECKUX PEAKIIUN).

Ecnu otnenbHble BOMPOCH! OCTAIOTCA HESICHBIMU, MX HEOOXOAUMO HaIMCaTh
Ha TMOJISIX KOHCIEKTa, YTOObI BBIICHUTH Ha KOHCYJIbTaluu. OCHOBHBIE TIOJIOKEHUS
TEMBI OCJIe TIIyOOKO OCO3HAHUE UX CYTH CIEAYET 3ay4YHUTbh, OBTOPSS HECKOJIBKO
pa3 WM pacckasbiBas Koyuiere. Bakuelnryto mHpopManuio cienyer o003Ha4aTh
JPYTUM I[BETOM, 3TO TTIOMOTAET JIy4Ille UX 3a[IOMHUTb.



Crnenyer mocTeneHHO NEPEXOAUTh OT MOBTOPEHUS MaTeprala OJHOM TEMBI K
npyroii. Korzma moBTOpeH U CUCTEMaTU3MpOBAaH Bech Y4eOHBIM MaTepua,
HEO0XO0JMMO MIEPECMOTPETD €r0 EIIE Pa3 y’KE CO CBOMMHU 3aUCIMH.

Yao06Hee roToBUTHCA K 3aueTy B UUTAIBHOM 3aje OMOJIMOTEKH WIN B
CHELMATM3UPOBAHHOM yueOHOM KaOuHeTe. B TeueHne cyTok Heo0X0auMo paboTaTh
8-9 yacos, nenas yepes kaxaele 1,5 yaca nepepriBa Ha 15 MUH.

CryneHTaM HYXHO 3HaTh oOImMe TpeOoBaHMs K OleHKe 3HaHWil. HyxkHo
BBISIBUTH:

1) noHnmaHWe M CTENEHb YCBOEHHUS BONPOCA, MOJHOTY, H3MeEpsiemMas
KOJIMYECTBOM MPOTPAMMHBIX 3HaAHUI 00 00BEKTE, KOTOPHIN U3yUaloT;

2) 1iyOHMHY, KOTOpas XapakKTepu3yeT COBOKYIHOCTb CBSI3€M MEXIY
3HAHMSIMU, KOTOPBIE OCO3HAIOT CTYACHTHI;

3) MeTo0I0THUYEeCKOe 000CHOBaHNE 3HAHUM;

4) 03HAaKOMJICHME C OCHOBHOH JIUTEpaTypod IO MpEeAMETy, a TaKXe C
COBPEMEHHON MTEPUOINYECKON JIUTEPATYPOH IO IPEAMETY;

5) IOTUKY, CTPYKTYpY, CTHJIb OTBETa U YMEHUE CTYJEHTAa 3alllUIIaTh HAy4YHO-
TEOPETUUECKHE MOJOXKEHUS, KOTOPbIE BBIABUTAIOT, OCO3HAHHOCTh, 0000ILIEHHOCTD,
KOHKPETHOCTB;

8) MPOYHOCTH 3HAHU.

MeToauvecKkue peKOMEHAAUM 110 BbINOJHEHUIO Kelc-3aJaHuil

[lenb MeTO1a KEMCOB - HAYYUTh 00YUYAIOIIUXCSl aHATTM3UPOBATH MPOOIEMHYIO
CUTyallUl0 — Kelc, M BbIpadOTAaTh pEIICHHE, Hay4YuThb padoTath ¢
WH(POPMAITMOHHBIMU UCTOYHUKAMU.

Metoj KeiCOB CIOCOOCTBYET PA3BUTHIO Y 00YUYAIOIIUXCSl CAMOCTOSITEILHOTO
MBIIIUICHUSI, YMEHUS BBICIYIINBATh U YYUTHIBATh aJIbTEPHATUBHYIO TOUKY 3PECHUS,
apryMEHTHUPOBAHO BbICKa3aTh CBOIO. C MOMONIBIO 3TOI0 METOJA CTYIECHThl UMEIOT
BO3MOXXHOCTh MPOSIBUTh M YCOBEPIICHCTBOBATh AHAJIUTHUYECKHE M OIICHOYHbIC
HaBBIKH, HAYYUTHCS paboTaTh B KOMaHJE, HAXOJIUTh Haubojee palMoOHaJIbHOE
pEINIeHHE MOCTaBIECHHOM MPOOIEMBI.

TexHomoruss MeToJa 3aKIYAeTCd B CIEAYIOLIEM: 10 OIPEACICHHBIM
mpaBuiaM pa3pabaTbiBaeTCs MOJEIh KOHKPETHOM TMpOOJIEeMHONW CHUTYyalluH,
MPOU3OIISAIICH B MPEIMETHOM 00JIACTH, U OTpa)KaeTcsl TOT KOMIUICKC 3HAHUM U
MPAKTUYECKUX HABBIKOB, KOTOPHIE 00YUAIOIIUMCS HYKHO TOJTYYHUTb.

Meron  mpexacraBisger — coOoi  cneU(PUUYECKYI0  Pa3HOBUIHOCTD
MCCIIEIOBATENIbCKON aHAIMTUYECKON TEXHOJIOTUH, T.€. BKIIIOUAET B ceOsl omepaiuu
MCCJIEIOBATENIBCKOTO MPOIIECCA, AHATUTUYECKHAE MPOLIEAYPHI.

[IpenomaBarens TOTOBUT HAYaIbHBIN KEWUC. PEKOMEHTyeMbIE HCTOYHUKH:

1. Kaiiropogosa E. A. Heopranndeckas u aHaqTuTH4YeCKast XUMUs : yuel.-
meto. mocodue / E. A. Kaitroponosa, U. Y. Cunoposa. — 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 BeneHUS XHUMHUYECKOTO OKCIEPUMEHTa B
naboparopun xumuu / I'"M. HaymoBa, E.K. fl6monckas, E.A KaiiropogoBa. —
Kpacunonap: Ky6I'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03 03.07.13/08 tekhnika vedenija khimicheskogo ehksperimenta.
pdf

3. Ilecrynona C.A.PaGouas TeTpaab K 1a00paTOpHbIM paboTaM 1o

nucuumuinHe «Xumuss» / C.A. Tlectynona, E. K. SI6nonckas.— Kpacuogap :

Ky6I'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

MeTtoauyeckue peKOMEHIAUMH MO0 TMOATOTOBKE K KOHTPOJbHOI
(camocTosiTeILHOI) padoTe

[ToaroroBka K KOHTPOJBHOM paboTe TpeOyeT OMpeaeNeHHOro ajiropurMa
neiicteuil. [Ipexxne Bcero, HeOOXOIUMO O3HAKOMHUTHCS C BONPOCAMH, TEMaMHU,
KOTOPBIE€ BEIHOCAT HAa KOHTPOJIBHYIO padoTy.

Henp3st orpaHmMumMBaThCs  TOJNBKO  KOHCIEKTaMU  JICKIWH,  CIIETyeT
npopadoTaTh Hy>KHbIE Y4eOHbIE 10COOUS, PEKOMEHAOBAHHYIO JINTEPATYPY.

[TocnenoBarenbHOCTh pabOThI B MOATOTOBKE K KOHTPOJIBHBIM MEPONIPUSATUSAM
JIOJDKHA OBITh Takas: BHUMATEIBHO MPOYUTATh U YACHUTH CYTh TpeOOBaHUU
KOHKPETHOI'O BOMpOCa MPOTPaMMBbl; O3HAKOMHUTHCS C KOHCIEKTOM; BHUMATEJIbHO
npopaboTaTh HEOOXOMUMBIN  y4eOHBIM MaTepual IO YYEeOHBIM IMOCOOHSIM U
PEKOMEHIyeMOM JIUTepaType.

Eciu ang oTnenpHON TeMbl NPENoAaBaTeb MPEUIOKUI NEPBOUCTOUHUK,
CHCIHMANFHYI0O HAYYHYIO JUTEPATypy, KOTOPYIO CTYIEHT pa3pabaThiBasl B MEPHOA
MOJITOTOBKA K CEMHHAPCKUM WM WHBIM 3aHATHSIM, HEOOXOAMMO BEPHYTHCA K
3aIMCsAM ITHX MaTepPHAIOB (2 B OTJENIBHBIX CIIyYasiX M O OPUTHHAIIOB), BOCCO3/1aTh
B IIaMSITH OCHOBHBIC HAYYHBIC TTOJIOKECHUS.

B otnenbHOM TeTpaay HAa KaX bl BOIPOC CIEIYET COCTABUTh KPATKUM IIJIaH
OTBETa B JIOTUYECKOW TMOCIEIOBATENFHOCTH U C (uKcammeid HeoOXO0IUMOTO
WUTIOCTPaTUBHOTO MaTepuaia (IpuMephl, PUCYHKH, CXEMBbI, LU(PHI).

MeToauyeckue peKOMeHIAIUM M0 NOJATOTOBKE K TECTUPOBAHUIO

Ilens TecTupoBaHHs B X0/l y4eOHOro MpoIlecca CTYJIEHTOB COCTOUT HE
TOJIKO B CHUCTEMAaTHYECKOM KOHTpPOJE 3HAHUW W3YYEHHOrO maTepualia, HO U B
pPa3BUTHH YMEHHS CTYJICHTOB BBIJICSTh, aHAJU3UPOBATh U 0000IaTh Hauboliee
CYIIIECTBEHHBIE ATAIbl TEXHOJOTUYECKHUX MTPOIIECCOB.

Kaxk u nmo6as npyrast gopma moJAroTOBKA K KOHTPOJIIO 3HAHUH, TECTUPOBAHUE
UMeEET PsIT 0COOEHHOCTEH, 3HAaHUE KOTOPBIX TIOMOTAET YCIEITHO BBITIOJIHUTH TECT.
MOo>KHO JIaTh CIIEAYIONINE METOUICCKIE PEKOMEHIAIINN:

1. I[Ipex e Bcero, clieyeT BHUMATEIBHO U3YIUTh CTPYKTYPY TECTa, OIICHUTH
00BeM BpPEMEHH, BBIJCIISICMOTO Ha JIAHHBIN TECT, YBHJICTh, KAKOTO TUIIA 3aaHUS B
HEM COJIepKaTcsl. DTO IOMOXKET HACTPOUTHCS Ha paboTy.

2. OueHb BaXHO BCETJ]a BHUMATEIHHO YUTATh 3aaHUS JI0 KOHIIA, HE TIHITAsACh
MOHATh YCJIOBHSI «IIO0 TIEPBBIM CJIOBAM» WJIM BBITIOJTHHUB TMOJOOHBIC 3a/laHHs B
IPEAbIAYIUX TECTHPOBAHUAX. Takas cremka HEpeIKo MPUBOIAUT K JOCAIHBIM
OIMOKaM B CaAMBIX JIETKHX BOITPOCAX.


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. Ecu Bel He 3HaeTe O0TBEeTa Ha BOIIPOC WJIM HE YBEPEHBI B MPABUIBHOCTH,
CJIeIyeT MPOMYCTUTh €r0 U OTMETUTD, YTOOBI IOTOM K HEMY BEPHYTHCH.

4. TIcuxoJoru TakXke COBETYIOT AyMaThb TOJIBKO O TEKylleM 3agaHud. Kak
MIPaBUJIO, 33JJaHUS B TECTAX HE CBA3aHBI IPYT C APYTOM HEMOCPEACTBEHHO, IO3TOMY
HEOOXOJMMO KOHIEHTPUPOBATHCS Ha JAHHOM BOIPOCE U HAXOAUTh pEIICHUS,
MOAXOAIINE UMEHHO K HeMy. KpoMe TOro, BBINOJHEHHE 3TOW PEKOMEHJALIUN 1aCT
€lIe OJUH NCUXOJOTUYECKUd d3(PPEKT — MO3BOIUT 3a0BITh O HEy/laue B OTBETE Ha
MPEIBIAYIIUIA BOIPOC, €CJIM TAKOBAs UMEJIa MECTO.

5. MHorue 3amaHus MOXKHO OBICTpEE pelIuTh, €CIM HE HCKaTh Ccpasy
MPaBUJIbHBIA BAPUAHT OTBETA, A MOCIIENOBATEIBHO UCKIIIOYATh TE, KOTOPHIE SIBHO HE
MOAXOAAT. MeTOT UCKITFOUEHUS MO3BOJIIET B UTOTEe CKOHLUEHTPUPOBATH BHUMAHUE
Ha OJTHOM-/IBYX BEPOSITHBIX BApUAHTAX.

6. Ilpouecc yranpiBaHHs TPABUIIBHBIX OTBETOB JKEIATEIBHO CBECTH K
MUHUMYMY, TaK KaK 3TO YpeBaTO TE€M, YTO CTYICHT 3a0yJeT O IIaBHOM: YMEHUU
UCITI0JIb30BaTh MUMEIOIINECS] HAKOIUIEHHbIE B Y4EOHOM Mpoliecce 3HaHus, U OyJeT
HaJesaTbCsl Ha ynaady. Eciim yBEpEeHHOCTM B IIPAaBUJIIBHOCTH OTBETa HET, HO
VHTYUTUBHO MOSBILIETCA MPEANOYTEHUE, TO MCUXOJIOTH PEKOMEHAYIOT OBEPSTH
WHTYHUIIMH, KOTOpasi CYUTACTCS NPOSBICHUEM TJIyOMHHBIX 3HAHUW U OIBITA,
HaXOJALINXCS HA YPOBHE MOJACO3HAHUA.

MeToanyeckue peKOMEeHAAlUM M0 MOATOTOBKE K HAYYHOI INCKYCCHU

VYuebHas guckyccusi kak «popma pabOTh» 00JaJaeT OInpeieIeHHON
CTPYKTYpPOH, BKJIKOYAIOIIEW TEMY, SKCIIO3ULIHIO, PEUYEBOM CTUMYJI, HAIIPABIIIOLINE
BOIIPOCHI M PEUYEBYIO PEAKIIUIO CTYJEHTOB.

CTyAeHT I0KEeH U3YyYUTh OCHOBHYIO M JIONOJIHUTEIBHYIO JIUTEPATYPY.

Bo BpeMst npoBeeHUsI Kbl CTYJEHT J0KEH BHUMATEIBHO CIEIUTH 32
OTBETaMHU CBOMX KOJUIET, CTPEMUTHCSI UX JOIOJIHUTH, T.€. aKTUBHO y4acTBOBATH B
0OCY>KIE€HUH TOTO MJIM MHOT'O BOMpOca.

MeTtoauyeckue yKasaHus 10 HAMCAHUIO pedepara
Brimonnenue pedepara sBiuseTcs 01HON U3 PopM KOHTPOIISI CAMOCTOSITEIbHON

paboThI CTYJCHTOB C JUTEPATYPHBIMU (YyU€OHBIMU M HAYYHBIMH) HCTOYHHUKAMU B
BBICIIIEM YYE€OHOM 3aBECHUMU.

B Hauane cemecTpa mpemnojmaBaTellb BBIAACT OTIACIBHBIM CTYACHTAM TEMBI
pedepatoB. Pedepar B 1enom wiam mo pasjaesiaMm pa3padaTbiBacTCs OTACIBHBIM
CTYJIEHTOM M O(POPMIISICTCS B YCTAHOBIICHHOM TIOPSIJIKE.

Texnuueckoe opopmienue pedepara
CrtpykTypa pedepara:

TUTYIBHBIN JIUCT

TuTynpHbIN TUCT 0hOpMIIIETCS CAEAYIOIUM 00pa3oM: CM. TUIIOBOM MpUMep.
Conepxanue pedepara
l. BBenenue



II.  OcHoBHas yacTh (JIUTEpaTypHBII 0030D)
I1l.  3akmroueHue (BbIBOJIbI)
IV. Coucok nurepaTypsl

1. [locne TUTYABRHOTO JUCTA HA OTIAEIBHOM CTpaHMIIE CIEIYET
orjamieHue (IJIaH, CoJiepKaHUE), B KOTOPOM YKa3aHbl Ha3BaHMsI BCEX Pa3JeJioB
(MyHKTOB TUTaHa) pedepara U HOMEpa CTPAHUIl, YKa3bIBAIOIIME HAYaJIO STUX
paszenoB B TEKCTe pedepara.

2.Ilocne oryiaBieHUs CIEAYET BBEICHUE C YKA3aHUEM HA3BaHUW Pa3eioB.
OObem BBeJieHUs COCTABISIET 1,5-2 CTpaHUIIBL.

Bo BBeneHHU KpaTko 0OOCHOBBIBAETCS AKTYaJIbHOCTh M IEI€COO00PA3HOCTD
BBIOPAaHHOM TEMATHUKHU.

3. OcHoBHas yacTh pedepaTa MOKET UMETh OJHY WJIA HECKOJIBKO TJIaB,
cocrosmux u3 2-3 maparpadoB (MOAMYHKTOB, pa3leiioB) U MPEIoJiaract
OCMBICJIEHHO€ ¥ JIOTUYHOE W3JI0KEHHWE TJaBHBIX TMOJOKEHUH U  UjeH,
coJlep KallluXcs B M3YYEHHOUM mnuTeparype. B Tekcre 00s3aTenbHbI CCHUIKM Ha
MEePBOUCTOYHUKHU. B TOM cilydae, eciii MUTUPYETCS WM UCIOJIb3YETCs Ybs-TH0O
HEOpJIMHApHAS MBbIC/Ib, WJAEs, BBIBOJ, NPUBOJUTCA KaKOW-TMOO 1UGPOBOIA
MaTtepua, Tabauibl — 00s3aTENBHO CIEMYET CAeNaTh CChUIKY Ha TOTO aBTOpa, Y
KOT'O BbI B3SUIM JIaHHBIN MaTepHall.

[enpb nurepatrypHOro o030pa: OCMBICIUTh, U OOOOIIUTH YUECOHBIN U HAYYHBIN
MaTepuad MO COBPEMEHHOMY COCTOSHHUIO JaHHOTO BOMNpOCa W MPEATIOKUTH
MIEPCTIICKTUBHBIC ITyTH PEIICHUS TPOOIIeM.

4. 3aKTI0ueHNE COACPIKUT TIIABHBIC BBIBOJIBI, M UTOTH M3 TEKCTa OCHOBHOM
YacTH, B HEM OTMEUYAeTCs, KaK BBITIOJHEHBI 3a/a4d, W JOCTUTHYTHI JIH IICNH,
chopMyJIHpOBaHHBIE BO BBEICHUHU.

S. [TpunoxeHnue MOXKeT BKIIOYATh TpadUKu, TAOIUIII, PACUETHI.

6. bubmmorpadus (CMCcoK TUTEPaTypPHhI).



31ech yKa3bIBaeTCs pealibHO HMCIOJB30BaHHAs ISl HamucaHus pedepara
auteparypa, odopMIIeHHas IO MpaBwiaM OuOimorpaduyeckoro OINUCaHHUA B
COOTBETCTBUM ¢ TpeboBaHusiMH ['occTanmapra.

5 Tunooii npumep
MUHUCTEPCTBO CEJIBCKOI'O XO3ANCTBA POCCUNCKU ®EJAEPAIIMN
®denepaibHOE TOCYIAPCTBEHHOE OIOI)KETHOE 00pa30BaTEIbHOE
YUPEKJICHUE BBICIIETO 00pa30BaHUS
«KybaHCckuil rocy1apCTBEHHBIN arpapHblil yHUBEPCUTET
umenu W.T. TpyOunurHa

Kadenpa xumun

Tema pedepara
HaHOTEXHOIOTHH B 3JICKTPOHUKE U DJICKTPOTECXHUKE

Pedepar moarorosnen

NBanoBeiM Cepreem BacuiibeBuuem
ctynentom rpynnsl 9C-1901
(akyJbTETa SJHEPrEeTUKHU

PykoBoguTens pabOThI
JOLIEHT Kadeapbl XUMUU
[lectynoBa CBersiana AHaTOJIbEBHA

KPACHOJIAP
2020

Jranskl padoTel HaX pedepaTom
PaboTy Han pedeparoM MOKHO yCIIOBHO TOJIpa3IeInuTh Ha TP dTama:
1.IToAroTOBUTENBHBIN 3TaM, BKIIOYAIOIIMNA U3yUYeHUE TIPEAMETA UCCIEAOBAHNS;



2.M3noxeHue pe3yabTaToB U3YUYEHUS B BUJIE CBSI3HOTO TEKCTA;
3.YcTHOE coobuienue mo Teme pedepara.

PaGoTa Haja BbIMoJHEHWEM pedepaTHBHOrO 3aJaHUsl MOKET MPOBOJAUTHCS B
YUTAIbHBIX 3anax Oubnumorexkn KyOI'AY, B noMamHux yClIOBHSIX B 4achl,
OTBEJICHHBIC /I CAMOCTOSITEILHON pa0OThI, a TakXKe B MEPUOJ WHAMBUAYAIbHOMN
paboTBl CTYIEHTOB TOJ KOHTpOJIeM TMpemnojaBatenss Ha kadeape xumuu. [lo
OKOHYAHWM WHIWBUIYAIBPHOW MPOPAOOTKH BCETO 3aJaHUS CTYIACHTHI TPYIIIHI
oopmiAIOT U caaroT ohopMIIeHHBIH pedepaT AJid MPOBEPKH MpernoaBaTelio He
MO3KE, YeM 3a JIBE HEACIH /10 €ro 3aIIUTHI.

CtyneHTy peKOMEHAYeTCSi BOCHOJb30BaThCS  MaTepuanamu  ¢GoHIa
oubnuorexku KyOoI'AY cornacHo HKe MPUBEICHHOMY IJIaHY.

PexoMeHayeMbIH IJIAH JIUTEPATYPHOIO MOMCKA
— obmras wHGOpMAIUI O MNpoOJIeMe C MOMOIIBI YYeOHUKOB, SHITUKIIONEIUMH,
CIIPaBOYHHUKOB, ceTu Internet (He mMpuBOASTCS B CIUCKE JIUTEPATYPHI), HAYUHBIX
YKYpPHaJIOB (MPUBOJSATCS B CIIUCKE UICTOYHUKOB);
— WCIOJIb30BAaHUE HANMJIEHHBIX CCHUIOK B PEKOMEHJIOBAHHOM CITUCKE JIMTEPATYPhI
JUTSL TATBbHEUIIETO O3HAKOMIIEHUS C TPOOIEMOH;
— 03HAKOMJICHHE C OPUTHHAIBHBIMU pabOTaMHu.

B npoiiecce novcka KHUT, cTaTeid HEOOXOAMMO MOIb30BaThCA OMOINOTEUHBIMU
KaTajorami, pacroJIO)KEHHBIMH B KOPITYCE€ 300JOTHYECKOro (axkynmpTeTa, TUO0
AIEKTPOHHO-OMOIMOTEYHBIMU CHUCTEMaMH BHYTpeHHeW cetu Internet, mpoiins
PETUCTPALINIO, U TIOTYYUB PEKBU3HUTHI PEKUMOB JOCTYTIA.

B 3aBucuMocTu oT cTeneHnu npopadboTKu TeMbI U opopmiieHUs pedepaTa
CTYACHTY MPEAOCTABISIETCS IPAaBO  BBICTYIIUThH C COOOILIEHUEM IO TeMe pedepara
Ha 3acenanuu kpyxka CHO kadenpsl xumun B hopMate €KErogHo MPOBOAUMBIX
KoH(pepenuuii (pakyabTeTCKON Wi MexdakynpreTckoit). Ha coobmienue mo teme
pedepata ¢ HCHOJIB30BAHUEM  MYJIBTUMEIUNHBIX CPEICTB  OTOOpa)KEHUS
uH(pOpMAIUU OTBOJIUTCS 5-6 MUHYT.

Jlyume u3 paboT (MPEeArnoYTUTENbHO AKCIEPUMEHTAIBHBIE) MOTYT OBIThH
MIPEICTaBJICHBI JIsl yYacTHsl B YHUBEPCUTETCKOM CMOTPE CTYACHYECKUX padoT.

VYuuthiBas conepKaTelbHbIA XapakTep pedepaTuBHON pabOThl U Ka4eCTBO
€ro 3alUThl, IPENoIaBaTeb MOKET MPHUHATH pelieHne 0 AUQPQPEpPEHINPOBAHHOM
3a4yeTe YacTH MaTepHralia, BBIHOCUMOTO Ha 3a4eT.

MeToauveckue yKa3aHus 110 HAITMCAHUIO T0KJIA/1A

B xone moarotoBku mAokiadga y CTyAEHTa BbIpA0ATHIBAIOTCS HABBIKU
CaMOCTOSITEJIbBHOTO ~ TBOPYECKOTO  MBIIUICHUS, YMEHUE aHAIM3UPOBaTh U
CUCTEMATU3UPOBATH MHOTOYHCIICHHYIO HH()OPMAITUIO, TIOCTABISIEMYIO YICOHBIMU U
HAyYHBIMU U3AHUSIMU, IEPUOUKOMN, CpeIcTBAaMU MaccoBoi nHpopmaruu. Kpome
TOTO, OTBIT MyOJMYHBIX BBICTYIUICHUH TO3BOJSET CTYIEHTY CHOPMHUPOBATH Pl
KOMMYHHMKAaTUBHBIX Ka4€CTB, TAKUX KaK YMEHHUE YETKO U JIOCTYIIHO M3JaraTb CBOU
MBICJIH, JIETaTh BBIBOJIBI, HATMYKE SIPKOW U 00pa3HOM peyu U APYTHUX, 0€3 KOTOPHIX
HEBO3MOXXHO AKTHMBHOE W YCICIIHOE MPOJIBUKECHUE MO KaPbEPHOUW JIECTHUILIE
MOJIOAOTO CIEIUAIIACTA.



[ToaroToBka mokianga TpeOyeT yriyOJIeHHOTO U3yUYeHHs COOOIAaeMO TEMBI,
oOpalleHus K crenuaibHON JUTeparype, CpaBouyHOMY anmnapary. B cBs3u ¢ aTum
paboTa HaJ AOKJIaIOM MPEIoIaraeT IPOX0KIECHUE CIETYIONIUX ITAIlOB:

1. Boibop memul 0oknada. B xoae mpakTUUECKUX 3aHATUIM BEIOOD MPOUCXOTUT
B 3aBHUCHMOCTHU OT MPEUIOKEHHBIX IPENnoiaBaTesieM BOIMPOCOB, MUMEIOUIUXCS B
METOJAMYECKOM IMOCOOUH TEM UITU OT COOCTBEHHBIX HHTEPECOB CTYACHTA.

2. [locmanoska yenu ooxnaoa. @opMyaupoBaHue 11eJId padOThl HEOOXO0IUMO
JUISL OTIpEZIeNICHUs] HAMpPaBJICHHsI MOMCKAa HEOOXOAUMOM TUTEepaTyphl U pa3paboTKu
CTPYKTYpHI JoKiana. CTporo roBopsi, Leidb — 3TO MBICIIEHHOE MPEABOCXUIICHUE
KEJIaeMOro pesynbrara aeareiabHocTd. [loaToMy moOCTaHOBKa IenH JOJDKHA
MaKCHUMaJIbHO COBIIQJaTh C HAa3BaHUEM TEMBI JIOKJIaga. B yCTHOM BBICTYIICHUH
cOO0O01IeHNE TIeNH 00s13aTENbHO JOHKHO HAUMHATHCA O cJIOoB: «B cBoeM nokmnane s
X04y pacckaszath 0...», «l{enpto moeit paboThl OBLIO. ...

3. Iloobop neobxooumoti numepamypel no meme. Pabota ¢ nmutepaTrypoit
COCTOMT U3 CUCTEMHOI0 MOA00PA KHUT U TIOCIEAYIOLIET0 U3YUYEHHUS, COACPKAILUXCS
B HUX MAaTEpUajoB, B PE3yJlbTaTe YEro KOPPEKTUPYETCS Ha3BaHUE TEMbl U
dbopmynupoBka 1ene paboTel. JKemaTenbHO HCIMONB30BATH ISl MOJATOTOBKH
JOKJaJa HE MEHee TpeX HauMEHOBAaHMW HCTOYHHMKOB, UTO JOJHKHO
MPOJIEMOHCTPUPOBATh YMEHUE CTYJEHTAa COIMOCTAaBISATh U  aHAJU3UPOBATh
auteparypy. Joknaa BBIMOJHAETCS TOJBKO MO HAy4YHBIM (HE 1O ydeOHuKam!)
WCCJICIOBAHMSIM, MOHOTPAa(DHsIM ¥ HAYYHBIM CTaThSIM.

4. Onpeoenenue cmpykmypvl 00K1a0d. IDTOT TMYHKT 3aBeplliacT
MOJITOTOBUTENbHYIO PabOTy JIJIsl HAlTMCaHUs TEKCTa JOKJIaaa U JOJKEH COJEpKaTh
BCE, UTO MOXHO IpenBUaeTh. CTpYKTypa MpeacTaBiIsieT co00M KpaTKUid T€3UCHBIN
KOHCITEKT TOTO, YTO BBIHOCHUTCS B cooOrmieHue. O0sS3aTebHBIMA KOMITOHCHTAMHU
SIBJITFOTCSI COOCTBEHHBIC BBIBOIBI M CITUCOK MCITOJIB30BAHHOM JINTEPATYPHI.

5. Paboma nao mexcmom ooknaoa. Ilpexne Bcero, HEOOXOAMMO TTOMHUTb,
4YTO BpeMs JoKiana orpaHudeHo. [losromy ciemyer orOupaTh TOJIBKO Hambosee
BAXHBIM Marepuan. Kak mpaBuiio, 3TO pa3BEpHYTHIA TE3UC W3 KOHCIIEKTa-
CTPYKTYPBI U €T0 JI0Ka3aTeIbCTBO WU MpuMephL. [Ipu 3ToM HE0OX01MMO H30€XKaTh
«pPa3OpBAHHOCTU» TEKCTa, OJHO JIOHKHO IUTABHO BBITEKATh W3 JIPYroro,
COOTBETCTBOBATH JIOTMUECKOW JTUHUU JOKJIa/a. DTO 0OCOOEHHO BaXKHO MPHU padoTe C
HECKOJbKUMH UCTOYHUKAMH.

Jloknan He JAOKeH ObITh MeperpyxeH TouyHbIMH Hudpamu. Cregyer
BBISICHUTH 3HAUYCHUE BCEX HOBBIX MOHATHMA, BCTPEYAIOITUXCS B TOKJIAAC, U YMETh HX
OOBSICHUTHh. B KOHIIE AOKIaga HEOOXOJMMO HYETKO CPOpPMYITHUPOBATH BBIBOIBI,
KOTOPBIE COOTBETCTBYIOT TOCTaBIEHHBIM 3aJadyaM M 00O0OMIAIOT W3TI0KEHHBIN
MaTepua.

ITo Bpemenu o0beM J10KI1az1a cocTtaBisieT 7-10 MUHYT.

11 Ilepeyenb MH(POPMANMOHHBIX TEXHOJIOTH, MCIIOJIb3yeMBbIX
IPU OCYLIECTBJICHUH 00pPa30BaTeJbHOIO NMpouecca no AUCUMILIMHE,



BKJIIOYAS nepevyeHb NpOrpPaMMHOI0 olecneyeHust u

HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

NupopmanimoHHbie TEXHOJOTHH, WCIOJB3yeMbIe IIPU  OCYIIECTBICHHUH
06p330BaTeJIBHOFO Inmponecca 1mo JUuCHUILINHE, ITO3BOJIATOT!

— OpraHu30BaTh TPOIEeCC 00pa30BaHMs MyTEM BH3yaIM3aIlUU H3y4aeMOM
uH(OpPMAITUU TTOCPEICTBOM UCTIOIB30BaHUS MPE3CHTAINH, YICOHBIX (DHUITHMOB,;

— KOHTPOJIUPOBATH pE3yJbTaThl OOYYEHHS] HAa OCHOBE KOMIIBIOTEPHOTO
TCCTUPOBAHMUA,

— dBTOMATHU3HUPOBATH IIOHUCK I/IH(l)OpMaHI/II/I IMOCpCACTBOM HCIIOJIb30BAHUA
CIIPAaBOYHBIX CUCTCM.
[lepeuens muuen3nonHoro 10
Ne HaumenoBanue Kparkoe onucanue
1 Microsoft Windows OnepannonHas cucrema

— Cucrema tectupoBanusa MHIATO

[lepeuennr mpodeccHOoHANBbHBIX 0a3 JTaHHBIX U HUH(OPMAIMOHHBIX CIPABOYHBIX
CUCTEM

1. CBuaeTenbCcTBO O TOCYNAapCTBEHHOM peructpanuu 0a3 maHHbIX No
2009620007 peructpanuu MynbpTUMeIUHbIE JeKUUuU 10 xumuu: «OOmme
CBOMCTBA METAJUIOB. DIEKTPOXUMUUYECKHUE TTPoLieCChl», aBTOphI Kaiiropomosa E.A.,
INaiinykosa H.I'., SI61onckas E.K.

2. CBHUIAETENBCTBO O TOCYAAPCTBEHHOW perucTpanud ©0a3 maHHbIX No
2008620374 MynbTUMEIUIHBIE JICKIIUU 110 XUMHU: « XUMHSI. OCHOBHBIE OHATHS U
3aKoHbI», aBTOpbI Kaitropoaosa E.A., INalinykoBa H.I'., SI6nonckas E.K.

3. CBHUAETENBCTBO O TOCYAAPCTBEHHOW perucTpanud 60a3 maHHbIX No
2008620372 MynpTUMEIUUHBIE JICKIUU 1O XUMHH: «TOMIMBHO-CMa304YHbIE
Matepuaiby», aBTopbl Kaitroponosa E.A., I'alinykoBa H.I'., SI6monckas E.K.

4. CBUIIETEIBCTBO O TOCYAApPCTBEHHOW perucrpanuud 0a3 JaHHBIX
2008620370 MynbTUMeauiHbIE JIEKIIMKU MO XuMuKu: «Boma u e€ cBoiicTsa.
Bononoaroroska», aBropsl Kaitropogosa E.A., INaiinykosa H.I'., SI6nmonckas E.K.

5. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrtpanuu 0a3 gaHHBIX Ne
2009620262 MynbTUMEIHUIHBIE JIEKIUU MO XUMUU: «XHUMHUYECKasl KUHETHKA U
TepMoIuHaMHKay, aBTopel Kaitiroponosa E.A., lNaiinykosa H.I'., Sl6nonckas E.K.

6. CBuUAETEILCTBO O TOCYAAPCTBEHHOU peructpaiuu 0asbl 1aHHbIX PO  No
2010620518 «PaBHOBECHsA B TOMOI€HHBIX CUCTEMax», aBTOpbl: ['aiimykoBa H.I'
S6nonckas E.K., Cunopoga.

7. CBUACTENBCTBO O TOCYAApCTBEHHOM peructpanuu 6a3bl JaHHbIX PO  Ne
2010620525 «OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PABHOBECUS B XMUMHUYECKHUX
peakiusax», aBTopsl: ['alimykoBa H.I'. SI6nounckas E.K., Cunoposa N.1.

12. MarepuajJbHO-TeXHHYECKOe oO0ecneyeHne OOy4YeHUHA IO
aucuumImHe s gun ¢ OB3 u uaBaanao0B



Bxoanas rpymnma B riaBHbBIN y4eOHBIH KOPITYC 000pYIOBaH MaHIyCOM, KHOTIKOM BBI30Ba,
TaKTUJIHHBIMU TaOJMYKaMH, OTIOPHBIMH MTOPYYHSIMH, TPETYPEKIAIONUMHI 3HAKAMU, TOCTYITHBIM
pacuIMpeHHbIM BXOJIOM, B KOPITyCE €CTh CIIeUaIbHO 000pYyAOBaHHAs CaHUTapHAas KoMHata. J{is
nepemenieHuss uHBanuaoB U JIOB3 B mnomemeHnn HMeeTCs MEPEABHKHON I'yCEHUYHbIN
crynenbkoxo. Kopnyc ocHailleH npoTUBONIOKapHOM 3BYKOBOM M BU3YAJIbHOM CUTHAJIU3ALUCH

Ne | HammeHoBaHHE Y4eOHBIX HanmMenoBanune noMemeHui s Anpec (MECTOIOJIOKEHHUE) TOMEIIEHUN
n/n MIPEAMETOB, KypCOB, MPOBEJICHUS BCEX BHOB YUEOHOM JUIsl TIPOBE/ICHHS] BCEX BUIOB yueOHOU
JUCLUILIMH (MOJyJieit), JIeSTeIIbHOCTH, IPETYyCMOTPEHHOM JIeSITeIIbHOCTH, MIPETyCMOTPEHHOM
MPaKTHKH, HHBIX BUJIOB y4eOHBIM [UIAHOM, B TOM YHCIIE y4eOHBIM UIaHOM (B ciIydae
yueOHOM eI TeIbHOCTH, MOMEIIEHUS ISl CAMOCTOSITEIEHOM peanuzanu 00pa3oBaTeIbHON
NPEeIYCMOTPEHHBIX YICOHBIM | pabOTHI, C yKa3aHUEM IIEPEYHsI OCHOBHOTO HPOTPaMMEI B ceTEBOH (hopme
IUIAHOM 00pa30BaTeNbHOM 00opynoBaHUs, y4eOHO-HATIIAJHBIX JOTIOJTHUTENBHO YKa3bIBACTCS
HPOTPaMMEI MOCOOMI M UCIIONB3yEeMOT0 IPOrPaMMHOTO HauMEHOBaHHUE OpraHHU3aLUH, C
obecriedeHus KOTOPOH 3aKJII0YEH JOTOBOP)
1 2 3 4

IIcuxomorus u rejgaroruka

MNomeweHue Ne221 'YK, nnowadb —
101 Mm% nocadoyHbix mecm 95,
y4yebHasi ayoumopusi 05is1 npoeedeHuUsl
3aHsmuu f1eKyUuoHH020 muna,
3aHAmMul ceMuHapcKo2o muna,
Kypcog8020 MpoeKkmuposaHusi
(8bIMONHEHUs Kypcosbix pabom),
epynnosbix u UHOUBUAyasibHbIX
KOHCYnbmauuti, meKyuweao KOHmMpOoJisi
U NpoMeXXymoy4yHol ammecmauuu, 8
mowm qucrie 05151 obyyarouuxcs ¢
uHeanudHocmero u OB3

crnieyuanu3upoeaHHasi mebersib
(y4ebHas docka, yyebHasi mebernb) , 8
mowm qucrie 0ns obyyarouwjuxcs ¢
uHeanudoHocmbto U OB3;
mexHu4eckue cpedcmea oby4yeHus,
Habopbl deMOHCMpPayUOHHO20
0bopydosaHusi U y4ebHO-Ha2Is10HbIX
rnocobuti (Hoymb6yk, rnpoekmop, sKpaH),
8 mom yucrie 0515 obyyaroujuxcs ¢
uHeanudHocmbto u OB3

350044, 2. KpacHodap, yn. um.
KanuHuHa 0. 13, 30aHue enasHozo
yyebHo20 Kopryca

IIcuxonorus u negaroruka

114 300 y4ebHas ayOumopusi 0ns
rpoeedeHust 3aHIMUU CEMUHapCcKo20
muna, Kypcogoao MpoeKkmuposaHusi

(8binonHeHuUs Kypcosbix pabom),
epynnosbix U UHOUBUOyarbHbIX
KOHCYnbmauyut, meKyu,eao KoHmporsns
U ipomexxymoy4Houl ammecmauuu, 8
mowm qucrie 05151 obyyarouuxcs ¢
uHeanudéHocmbio u OB3

lNomeweHue Ne114 300,
rocadoyHbix Mmecm — 25; nnow,adb —
43m% yyebHas aydumopus 0ns
npogedeHuUs1 3aHAMUl CeMUHapcKoeo
muna, Kypcogozo MpoeKkmuposaHusi

350044, e. KpacHodap, yn. um.
KanuHuHa d. 13, 30aHue Kopriyca
300UHXeHepHo20 hakyrbmema




(8binonHeHus Kypcosbix pabom),
epynnosbix U UHOUsuUdyarsibHbIX
KOHCYnbmauuu, meKyuweao KOoHmpors
U IpOMEXYmOoYHOU ammecmauyuu, 8
mowm qucrie dnsi obyyarouwjuxcsi ¢
uHsasnudHocmsio u OB3

crieyuanu3uposaHHas
mebernb(y4ebHas docka, y4ebHas
mebernb), 8 mom yucre 0ns
obyyaruuxcs ¢ UH8anuUOHOCMbIO U
0B3

13. OcobennocTn opranusanuu ooyuenus jun ¢ OB3 u

HHBAaJIU/10B

Jnst maBanuioB u il ¢ OB3 MOXeT U3MEHSIThCA 00bEM TUCITUTIITUHBI (MOTYJISI)
B 4acax, BBIJICJICHHBIX HA KOHTAKTHYIO pabOTy 0OydYaroiierocs ¢ mpernoaaBaTeaeM
(o BUJaM y4eOHBIX 3aHATUI) M HA CAMOCTOSITENIbHYIO paboTy oOyyaroierocs (mpu
ATOM HE YBEJIMYMBACTCS KOJIUUYECTBO 3a4ETHBIX €UHHULL, BBICICHHBIX HA OCBOCHUE

JTUACIUILIAHEI).

@oHBI OLIEHOYHBIX CPEJCTB ANANTHPYIOTCS K OTPAHUYECHUSM 3J0POBbS U
BOCIPUATHUS UH(GOPMAIIH 00yUYaIOIIIUMHUCS.
OcHoBHBIE (DOPMBI TPEICTABICHUS OIICHOYHBIX CPEJICTB — B IeYaTHOU hopme
i B GopMe 3IEKTPOHHOTO TOKYMEHTA.

@DopMBbI KOHTPOJIA U OLICHKHU Pe3yJIbTATOB 00yYeHUS HHBAJIMIOB M JIMIL

c OB3

KaTteropuu
CTYA,EHTOB C
OB3u
WHBANNAHOCTbIO

dopma KOHTPONA U OLLEHKM pe3ynbTaToB 0byyeHus

C HapyweHuem
3peHusa

YCTHaA nNpoBepKa: AUCKYCCUM, TPEHWHTH,
cobecen0BaHUA, YCTHblE KONJIOKBUYMbI U Ap.;

NO3BO/IAET OCTPOTA 3pPEHMUA - rpaduyeckne paboTbl U 4p.;

CTOJIbI,

C UCNO/Ib30BaHMEM KOMMbIOTEpA M cneyumanbHoro MO: paboTa ¢
3/1eKTPOHHbIMM 06pa3oBaTeNbHbIMU pecypcamu, TecTUpPOBaHUE,
pedepatbl, KYpCOBble MPOEKTbl, AUCTAHUNOHHbIE GOPMbI, €caun

NPV BO3MOXHOCTU MMCbMEHHAA MPOBEPKA C UCMO/Ib30BaHMEM pesibedHO-
TOYeYHOW cucTembl bpaiing, ysenmyeHHoro wpunoTa, MCNob30BaHUE
cneumanbHbIX TEXHUYECKMX CPeacTB (TUGNOTEXHUYECKUX CPEACTB):
KOHTPOAbHbIE, rpaduyeckme paboTbl, TECTUPOBAHME, AOMALLHME 334aHMSA,
3cce, OTYETbI U Ap.




C HapyweHuem — TNUCbMEHHas MNpOBepKa: KOHTPO/bHble, rpadpuyeckne paboThl,
cnyxa TeCTUpoBaHMe, AOMallHMEe  33ajaHuA, 3cce, MNUCbMEHHble
KOJIIOKBUYMbI, OTYETbI M A4p.;

— C WCNONb30BaHMEM KOMMblOTEpa: paboTa C 3NEKTPOHHbIMM
obpasoBaTesibHbIMW  pecypcamu, TecTUpoBaHWe, pedeparTbl,
KypCOBbl€e NMPOEKTbI, rpadunyeckmne paboTbl, ANCTAHUMOHHbIE GOpPMbI

nap.;

NPpM  BO3MOXKHOCTM YCTHAA NPOBEPKA C UCMNONb30BaHNEM CNeLMaNbHbIX
TEXHUYECKUX CPeaCTB (ayanmocpeacTs, CpeacTs KOMMYHUKALLMM,
3BYKOYCU/IMBALOLLLEM annapaTypbl U 4p.): ANCKYCCUKN, TPEHUHTU, KPYTble
CTONbl, cObece0BaHUsA, YCTHbIE KOIIOKBUYMbI U Ap.

C — NMUCbMEHHaA NPOBEpPKA C UCNO/Ib30BaHUEM CMELMANbHbIX

HapyweHuem TEXHUYECKUX CPeacTB (anbTepHaTUBHbLIX CcpeacTB  BBOAA,
YyNpaBieHUss KOMMbIOTEPOM U ApP.): KOHTPOJIbHbIE, rpaduyeckme

OnopHO- paboTbl, TeCTUPOBAHNE, AOMALLHME 33a[aHUA, 3CCe, NMUCbMEHHble

dsuzamesnibHO20

annapama KO/ZINOKBUYMbI, OTYETbI U Ap.;

— YCTHas NPOBEpPKa, C MUCMNO/Ib30BaHMEM  ChelMasibHbIX
TEXHUYECKUX CpeacTB (CpeacTB  KOMMYHMKaLMIA):  OUCKYyCCUM,
TPEHWHIW, KPYIAble CTONbI, cobeceaoBaHMA, YCTHbIE KONNOKBUYMbI

nap.;

C MCNONb30BaHNEM KOMMbIOTEPA U creyunanbHoro MO (anbTepHaTUBHbIX
cpeacTs BBOAA U yrnpaBaeHnsa KOMMNbOTEPOM U Ap.): paboTa ¢
3N1EeKTPOHHbIMM 06pPa30BaTENbHBIMU PECYPCaMU, TECTUPOBAHME,
pedepatbl, KypcoBble NPOEKTbLI, rpaduyeckmne paboThbl,
ANCTaHUMOHHbIe popmbl NpeanoYTUTeIbHee 0byYatoLLMmcs,
OrpaHUYEHHbIM B MepeaBUNKEHUN 1 Ap.

Ananranus npoueaypbl NpoBeAeHUSA MPOMEKYTOYHOM
aTTecTAlMU JJIA MHBAJUI0B 1 Jul ¢ OB3:

B xozne npoBeaeHUs NPOMEXYTOUHOM aTTECTAL[MU IPETyCMOTPEHO:

— peabsaBIeHUE O0YYAIOIMIMMCS MEYATHBIX U (M) 3JIEKTPOHHBIX
MaTepuayioB B popMax, alaiTHPOBAHHBIX K OTPAHUYEHUSIM UX 370POBBS;

- BO3MOXHOCTb ITOJIb30BAThCSI MHANBUIYAIbHBIMH yCTPONCTBAMU
U CPEICTBaMH, MO3BOJIIOIIMMH aJallTUHPOBAaTh MaTe€pUalbl, OCYLIECTBIATh
npuéM U Tnepeaadyy HUHGOPMAlMUM C YYETOM UX HWHAMBUAYAIbHBIX
0COOEHHOCTEI;

- yBEJIMYEHHE NMPOJAOKUTEILHOCTH IPOBE/ICHUS aTTECTAllUY;

- BO3MOXHOCTh TPUCYTCTBUSI AaCCHUCTEHTa U OKa3aHUs UM



HE0OXOMMON TTOMOIITH (3aHATh pabouee MECTO, TIEPEIBUTATHCS, TPOUUTATh
1 0)OpPMUTH 3a/1aHUE, OOIIATHCS C MPEToIaBaTeIeM ).

DopMbI TPOMEKYTOUYHOM arTecTanuu sl MHBAIUAOB U il ¢ OB3 10mKHbBI
YUUTHIBATh WH/IMBHUTyaJIbHBIC " NCUX0(U3NIECKIE 0COOCHHOCTH
oOyuaronierocsi/ooyyatomuxcsi mo AOIIOIT BO (yctHo, muchbMeHHO Ha Oymare,
MUCHMEHHO Ha KOMIIbIOTEpPE, B (hOpME TECTUPOBAHMS U T.I1.).

CrneuunajbHble yCJI0BHS, O0eclieunBaeMblie B Ipouecce
HpeHOIlaBaHHH JAUCIHUIIINHBI

CTyeHTBI ¢ HAPYIIEHUSIMU 3PEeHU S

- pegocTaBlieHue 00pa3oBaTEIbHOTO KOHTEHTa B TEKCTOBOM
AJIEKTPOHHOM  (hopMare, TO3BOJISAIOLIEM NEPEBOAUTH IIOCKONEYATHYIO
uHGOPMAIIUIO B ayIHATBHYIO WM TAKTHIBHYIO (GOpMY;

- BO3MOXKHOCTh HCTOJIb30BaTh HHAWBHUIYabHBIE YCTPOICTBA H
CpeICTBA, MO3BOJISIOLIME aIANTHPOBATh MAaTEPHUAIIbI, OCYIIECTBIATH PUEM U
nepenady uHpOpManMM C y4eTOM HHAWBHIYaTbHBIX OCOOEHHOCTEH U
COCTOSIHUSI 3/10POBbSI CTYJICHTA;

- IPEJOCTaBIEHUE BO3ZMOKHOCTH MPEIKYPCOBOIO O3HAKOMIICHMSI
C cojaepkaHueM Yy4eOHOW TUCHUIUIMHBI U MaTEpPHUAIOM MO Kypcy 3a CYET
pa3MenieHust tHpoOpMallui Ha KOPIOPATUBHOM 00pa30BaTEeIbHOM MOPTAJE;

- MCIIOJIb30BaHUE YETKOTO U YBEIIMYEHHOTO 110 pa3Mepy mpudra u
rpauIecKuX 0OBEKTOB B MYJIbTUMEIHIHBIX MPE3CHTAITUX;

- UCIIOJIb30BAaHUE WHCTPYMEHTOB <JIYINa», «IPOXKEKTOpP» TpHU
paboTe ¢ MHTEPAKTHUBHOMN JOCKOM;

- O3BYyYHMBAHUE BU3YyallbHON WHGOpMAIMK, TMPEACTaBICHHON
OOy4YaroIIMMCS B XOJI€ 3aHSTHIA;,

— o0OecrieyeHue pa3gaTOYHbIM  MaTE€pUalIoM, AYOIHPYIOLIUM
nH(OpMaIUIO, BEIBOANMYIO Ha SKPaH;

— HAJIM4YMUE TOAMKMCEH M ONMUCAHUS y BCEX HCIOIb3YEMBIX B
nporiecce 00y4eHHUs] PUCYHKOB M HMHBIX TpapuiecKuX OOBEKTOB, YTO JAET
BO3MOYKHOCTh TIEPEBECTH MUCHbMEHHBIN TEKCT B Ay UATbHBIN,

— obecrieyeHUe 0COOOr0 PEYEeBOro pekuMa IMpenojgaBaHUs:
JEKIMH YUTAIOTCS TPOMKO, pa300pUMBO, OTUETIMBO, C May3aMu MEXIY
CMBICIIOBBIMU OJIOKamMu uWH(OpManuK, 0o0ecreurnBaeTCs WHTOHHUPOBAHMUE,
MOBTOPEHHE, aKIIEHTUPOBaHUE, MPOPHUIAKTUKA PACCEUBAHUS BHUMAHWS,

- MUHUMH3AIUSI BHEUIHETr0 IymMa M OOecreueHue CIOKOWHOM
ayJuabHON 00CTaHOBKH;

- BO3MOXKHOCTh BECTH 3alMCh Y4eOHOM HH(OPMAaLIUU CTyI€HTaMU
B yA00HOU Uit HUX (hopme (ayAuanbHO, aylHOBU3YyalbHO, HA HOYTOyKE, B
BUJIE IOMETOK B 3apaHee MOJATOTOBICHHOM TEKCTE);

- yYBEJIMYEHHE JIOJIM  METOAOB  COLUAIBHOM  CTUMYJSLUU
(oOpamieHrie BHUMaHUS, AameUAlMsS K OTPAaHUYCHHUSIM TI0 BpPEMEHH,



KOHTaKTHbIE BUJbI PaOOT, IPYIIIOBBIE 3aAaHUS U Ap.) HA MPAKTUYECKUX U
71a00paTOPHBIX 3aAHIATHIX;
MUHUMU3UPOBAHUE  3aJlaHUi, TpeOyroNIMX aKTUBHOTO  HCIOJb30BaHUSA
3pPUTEIBHOU MaMATH U 3pUTEIIBHOIO BHUMAHMUS;
MIPUMEHEHUE TMOATATHOM CHCTEMBI KOHTPOJs, OOJee YacTblii KOHTPOJIb
BBITIOJTHEHHUSI 33/1aHUM JJI1 CAMOCTOSITENIbHOM PabOTHI.

CTyneHThI ¢ HAPYLHIEHUSIMU OTIOPHO-ABUIaTEJILHOI0 anmapara
(MaJIOMOOWIbHBIE CTYIEHThI, CTY/I€HThl, UMeIOLIie TPYAHOCTH
nepeABHKEHUsI M MATOJOTHIO BEPXHUX KOHEYHOCTEH)

- BO3MOXKHOCTh ~ HCIIOJIb30BaTh  CICIUAIBHOE IPOrPaMMHOC
o0ecrieueHne ®  CIENHaIbHOE  OO0OpYyNOBAaHHUE W IO3BOJIAIOIICE
KOMIICHCHPOBATh JBUTATEIbHOE HapylieHUe (KOJISICKH, XOAYHKH, TPOCTH U
p.);

- MIPEIOCTABIICHNE BO3MOKHOCTH MTPEIKYPCOBOTO 03HAKOMIICHUS
C cofiepKaHUEeM YIeOHOM TUCITUIUIMHBI 1 MATEPHATIOM IO KypCy 3a CUET
pasMenieHus HHOOPMAIMK Ha KOPITOPATUBHOM 00pa30BaTeILHOM MOPTAJIE;

- MPUMEHCHHE JOTOJIHUTEIBHBIX CPEJICTB aKTHBH3AIUH
IIPOIIECCOB 3alIOMUHAHUS ¥ TIOBTOPCHUS;

~ OII0pa Ha OIPE/ICTICHHBIC M TOYHBIC TIOHSATHUS;

- UCTIOJB30BaHUE JIJISl HUDTFOCTPAIMK KOHKPETHBIX PHUMEPOB;

- IPUMEHEHHUE BOTPOCOB TSI MOHUTOPUHTa TIOHUMAaHUS;

- pa3JelieHre U3y9aeMoro MaTepraina Ha HeOOJIbIUE JIOTHYSCKUE
OJIOKH;

- YBEIIMYCHHE JTOJIM KOHKPETHOTO MaTepraia U COOTIOCHHE
MIPHUHIIATIA OT TIPOCTOTO K CIOKHOMY TIPH OOBSICHEHUU MaTepuaa;

- HaJIMYUE YETKON CHCTEMBbI M aJITOPUTMa OPTaHU3aIHH
CaMOCTOATENbHBIX Pa0d0OT U IPOBEPKU 3aJaHUil C 00s3aTeIbHON
KOPPEKTUPOBKOW U KOMMEHTAPUSIMU;

- YBCIIMYCHUE  JOJU  METOAOB  COLMAIBHOW  CTUMYJISIUH
(oOpamieHre BHUMAaHUS, AaNmIeNAlHUs K OrPAaHUYCHHSIM 110 BPEMCHH,
KOHTAKTHBIC BUJIbI PAa0OT, TPYIIOBHIC 3aaHHS JP. );

- obecrieueHre OECTIPENSITCTBEHHOTO JIOCTYMa B IMOMEIIEHUs, a
Tak)Ke MPeObIBAaHUS HUX;

- HAJIMYUE BO3MOXKHOCTH  HCIOJB30BaTh  WHIAWBHUIYAIbHBIC
YCTPOWCTBA ®  CPEACTBA, TIO3BOJISIONIME OOSCICUNUTh  PCaTU3AIHIO
HPrOHOMUYECKHX MPHUHITUIIOB W KOMQPOPTHOE MNpeObIBaHWE HAa MECTe B
TEUYCHHE BCETO Neproaa yI€0bl (1I0ICTaBKH, CIICIIHAILHBIC MOAYIIKH U JIP. ).

CTyneHThI ¢ HapylIeHUSIMU ciayXxa (rJIyxue, cjadocablanue,
MO3/IHOOTJIOXIIIHE)



- penocTaBlieHue 00pa30BaTEIbHOIO KOHTEHTa B TEKCTOBOM
AIIEKTPOHHOM (popmaTe, MO3BOJSIONIEM IEPEBOAUTH ayAHAIBHYIO (OopMy
JIEKIIMU B TUIOCKOTICYATHYIO HH(POPMAIIUIO;

— HaJIMYUE BO3MOXXHOCTH  HUCIOJB30BaTh  WHAMBHUAYaJIbHBIC
3BYKOYCHJIMBAIOIIME  YCTPOMCTBA M  CYpPAOTEXHMYECKHE  CPEICTBa,
MO3BOJIAIOIIME  OCYHIECTBIATH MNpuéM U mepenady uHpopmanmu;
OCYILECTBISATh B3aWMOOOPATHBIN TEPEBOJ TEKCTOBBIX M ayauogaiion
(OJOKHOT JUIsI PEeYeBOrO BBOJA), a TAaKXKE 3allUCh M BOCIPOU3BEACHHE
3pUTENIbHON HH(pOpMALIHH.

- HaJIN4ue CUCTEMBI 3aJlaHuH, 00ecIeynBaronX
CUCTEMaTHU3AlMI0 BepOaIbHOTrO MaTepuaia, €ro cXxeMaTus3aluio, MepeBo] B
TaOJIMIIbI, CXEMBI, OTIOPHBIE TEKCTHI, TTIOCCAPUIA;

- HAJIMYME HATJSITHOTO COMPOBOXKIIECHUS M3y4yaeMOro Marepuasa
(CTPYKTYypHO-IOTHYECKUE CXEMBI, TAOIUIbI, TPAPUKH, KOHLIECHTPUPYIOIIHNE U
obobOmaromue  wHGOpPMAIIUIO, OMNOPHBIE  KOHCIEKThI, pa3daTOUYHbBIN
Marepuan);

— HaIUyue 4YETKOW CHUCTEMBbl M QIrOpuTMa OpraHU3aluH
CaMOCTOSITENIBHBIX ~pabOT M MPOBEPKH 3aJaHUi C  00sA3aTeIbHOU
KOPPEKTUPOBKOM U KOMMEHTapUSMU;

- o0OecrieueHne TPAKTHKH OINEPEKalolmero 4YTeHHUs, Korja
CTYACHTHI 3apaHee 3HAKOMSTCS C MaTepUajoM M BBIJCIAIOT HE3HAKOMBIC U
HETIOHATHBIE CJIOBA U ()parMeHTHI;

- 0COOBI peueBOl pekuM paboThl (0TKA3 OT JUIMHHBIX ¢pa3 U
CIIO)KHBIX TPEAJIOKEHUHM, XOpOoIlas apTUKYJSALHUSA; YETKOCTb H3JI0KEHUS,
OTCYTCTBHE JIMIIIHUX CJIOB; IOBTOpEHUE Ppa3 6e3 U3MEHEHHUs CIIOB U MOPSAIKA
UX CJIeI0BaHus; 00ecreueHre 3pUTeIbHOTO KOHTAKTa BO BPEMsI TOBOPEHMUSI U
4qyTh 00Jiee MEJIEHHOTO TEMIIAa PEYH, UCIIOJIb30BAHUE ECTECTBEHHBIX KECTOB
1 MUMUKH);

— 4€TKOE COOJIOJICHUE alIrOpuTMa 3aHATHS W 3aJaHui s
CaMOCTOSITENIbHOW pabOThI (Ha3bIBaHUE TEMBI, TIOCTAHOBKA II€TTH, COOOIIICHHE
W 3alKCh TJIaHa, BBIJCIICHHE OCHOBHBIX MOHSITHH M METOAOB MX M3YYCHHUS,
yKa3aHue BUAOB ACSATEILHOCTH CTYJECHTOB U CIIOCOOOB MPOBEPKH YCBOCHHUS
Marepuasa, cJioBapHas padboTa);

— coOmro/ieHre TpeOOBaHMI K MPEbABISIEMbIM yUeOHBIM TEKCTaM
(pa3OuBKa TEKcTa Ha YacTH; BBIACJICHHUE OMOPHBIX CMBICIOBBIX IYHKTOB;
UCIIOJIb30BaHUE HATJISIAHBIX CPENICTB);

- MUHHAMH3AIUS BHEITHUX IITYMOB;

— OPEIOCTaBICHUE BO3MOXXHOCTH COOTHOCHTH BepOaJbHBIA H
rpaduueckuii MaTepuan; KOMILUIEKCHOE HCIONIb30BAHUE IUCHhMEHHBIX H
YCTHBIX CPEICTB KOMMYHHKAIIUU MPU paboTe B TPYMIIE;

— COYETaHHE Ha 3aHATHUSAX BCEX BUIOB PEUEBOIl 1€ATEIHHOCTH (TOBOPEHMUS,
CJIyIlIaHUs, YTEHUS, TUChMA, 3pUTEIBHOTO BOCIIPUATHUS C JIULA TOBOPSAILETO).

CTy/aeHTBI C IPOYMMH BUAAMM HAPYLIEHUH



(ALII ¢ HapymieHUAMY pevu, 3200J1eBAHUS IHIOKPUHHOI, IEHTPAJIbLHOM
HEPBHOI U CePAEYHO-COCYAUCTOM CUCTEM, OHKOJIOTHYeCKUe 3200/ 1eBaHHA)

- HaJIM4KU€ BO3MOKHOCTH MCIOJIb30BaTh MHAUBUIYaIbHbIC
YCTPOMCTBA U CPE/ICTBA, MO3BOJISIONINE OCYIIECTBIIATh MPUEM U TIEpeIavy
uHbOpMaInu;

— HaJU4He CUCTEMBI 33JJaHNi, 00€CTICYNBAIOIIINX
CHCTEMAaTH3alNI0 BepOAIbHOTO MaTepuaa, ero CXeMaTu3aluio, epeBo/I B
TaOJHIIBI, CXEMBI, OTIOPHBIC TEKCTHI, TIIOCCAPHUIA;

- HaJIMYKE HAIJISIIHOTO COMTPOBOXKACHUS U3y4aeMOro MaTepuarna;

- HaJu4re 4€TKOW CUCTEMBI M aJITOPUTMA OpraHU3alun
CaMOCTOSATEILHBIX Pa0OT ¥ IPOBEPKH 3aJaHUI C 0053aTeIbHOMN
KOPPEKTUPOBKON 1 KOMMEHTAPHSIMHU;

— oOecrieueHre MPaKTUKH OTMEPEKAIOIIET0 YTCHHS, KOT1a
CTYJICHTHI 3apaHee 3HAKOMATCS C MAaTEPUAJIOM U BBIJICIISIIOT HE3HAKOMBIE U
HETOHSTHBIE CJIOBA U ()ParMeHTHI;

— IPEeIOCTaBIEHUE BO3MOKHOCTH COOTHOCUTD BepOATbHBIN 1
rpaduyueckuit MaTepual; KOMILUIEKCHOE UCIIOJIb30BAaHUE TUCHMEHHBIX U
YCTHBIX CPEJICTB KOMMYHHKAITUW TIPH pabOTe B TPYIIIIE;

- COUYCTAaHHE Ha 3aHATHSIX BCEX BHJIOB PEUCBOU JEATCILHOCTH
(roBOpEHMSI, CITYIIAHUS, YTEHUS, TUChMA, 3pUTEIHLHOTO BOCTIPUATHS C JIUIIA
TOBOPSIIIIETO);

— penocTaBlieHue 00pa30BaTEIbHOIO KOHTEHTa B TEKCTOBOM
AJIEKTPOHHOM (hopmare;

— PEI0CTaBIEHNUE BO3ZMOKHOCTH MPEIKYPCOBOTO O3HAKOMIICHHSI
C cofep)KaHuEeM y4uyeOHOW IUCIMIUTMHBI U MaTEepHaiOM 1O Kypcy 3a Cuér
pasMernieHust “HpoOpMaK Ha KOPIIOPATUBHOM 00pa30BaTeIHLHOM MOpPTAJE;

— BO3MOXHOCTh BECTH 3aIlUCh Y4eOHON MH(MOPMAITIHU CTYIEHTAMHU
B y100HOM 17151 HUX (popme (ayauanbHO, ayAMOBU3YaIbHO, B BUJIE TOMETOK B
3apaHee MOJArOTOBJICHHOM TEKCTE).

- NPUMEHEHUE TOITAIHONM CHUCTEMBI KOHTpOJIS, OoJjiee YacThli
KOHTPOJIb BBITIOJIHEHUS 3aaHHH JIJIT CAMOCTOSITEIIbHON PaOOThI,

— CTUMYJIUPOBAaHUE  BBIPAOOTKM Y  CTYJICHTOB  HABHIKOB
CaMOOpTaHU3aIMU U CAMOKOHTPOJIS;

- HAJIMYUE T1ay3 JUTsl OTJbIXa U CMEHBI BUJIOB JIEATEITLHOCTH 10
XOJly 3aHSATHUS.
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