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Pabouas nporpamma ucuunintbl « Xumusi» paspaborana Ha ocHoe OIOC
BO 35.03.06  «ArponHKeHepHs» yTBEpAKIEHHOTO MPHUKA30M MunuctepcTBa
oOpasoBanus 1 Hayku PD 23 aBrycta 2017 r. Ne 813

ABTOp:

Jlouent BAK, noueHr 7 C.A. [TectyHoBa
1%

Padouas nporpamma obcyskieHa M peKOMEHI0BaHA K YTBEP/KJICHHIO pelleHHeM
kadeape! xumuu ot 16.04.19 r., npotokosa Ne §

3aBeaytoluii kadeapoi E.A. Kaitroponosa

J.X.H., npogeccop f 7 /

Pabouast mporpamma o100peHa Ha 3aceJaHHH METOAMYECKOH KOMUCCHH (haKy bTeTa
3HepreTUkH ot o1 20.05.2019 r., mpotokoa Ne 9

[Ipencenarens

METOIUYECKOH KOMHCCHUH (A b.K. [[piraukos

KaH/1. TeXH. HayK, rpogeccop

PykoBoauTens

OCHOBHOMN Tpo(eccHOHaTbLHOM

00pazoBaTeIbHO MPOrpaMMbl
C.A. HukonaeHko

KaH/. TeXH. HAYK, JOLEHT




1 Ileab ¥ 3a1a4U OCBOCHHSI AU CLHUILIHHBI

Henab0 oCBOCHHS MUCUUIUIMHBI «XHUMHS» sBIsSeTCS  (OPMHUPOBaAHHE
KOMIUIEKCA 3HAaHUM JUI1 Pa3BUTHUS C€CTECTBEHHOHAYYHBIX IPEIACTABICHUN O
BEIIECTBAX M XUMHUYECKHX IIpoLEeccax B IPHUPOAE, TEXHUKE, IPOU3BOACTBE
ANEKTPOTEXHUYECKUX MaTepuajoB. a TaKKe YMEHUH U HaBBIKOB pabOTHI C
XMMHYECKMMH BEIECTBAMH, 11€JIECO00Pa3HOT0 UCIIOIB30BAHMS CBOMCTB BEIIECTB U
MEXaHU3MOB HX [JEWCTBUA B IPOU3BOACTBEHHBIX CEIbCKOXO3UCTBEHHBIX
npoleccax, MpoBeAeHUsI HEOOXOJUMBIX U3MEPEHUI U PacueTOB HAa OCHOBE 3aKOHOB
XUMHH [T peHIeHHs po(ecCHOHaNbHbIX 3a/1a4.

3agauu AUCHUIIUHBI
— OCBOCHHE TEOPETUYECKUX MPECTABICHUN, COCTABIAIOMHUX (YHIAMEHT

BCEX XMMHMUYECKHUX 3HAHUNA U CBOMCTB 3JIEMEHTOB M 00pPa30BaHHBIX UMU MPOCTHIX U
CJIOKHBIX OPTaHMUYECKUX U HEOPTAHUUYECKUX BEIIECTB;

— MpHOOpeTeHUe 3HAHUN O 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHX
MPOLIECCOB  (INEKTPOXUMHUYECKUX, TEPMOAMHAMHYECKUX, KHHETHYECKHX B T.4.
PaBHOBECHBIX), MYyTSIX UX PETryJIUPOBaHHS JJs TMOJYYEHUS ONTUMAJIbHBIX
pEe3yJIbTAaTOB;

— IpHUOOpETEHHUE OIbITa MPOBEICHUS aHAIN3a BEIIECTB U MAaTEPHAJIOB;

— pa3BUTHE HAy4YHOTO MBIIUICHUS U OOIIETEXHUYECKOW HPYIAUIIMH,
MO3BOJISIIOIINE pellaTh MHOTooOpa3Hble 3aJaud  XHUMHUYECKOro M (hHU3HKO-
XUMUYECKOTO HAIPaBJICHNUS;

— Pa3BUTh HABBIKM PabOTHI C HOBOI HAyYHOUN TEXHMYECKON JTUTEPaATypoil ¢
00001IeHneM MaTepuasoB B BUIE pedepaToB U JOKIAI0B;

— o0ecreyuTh BBIMIOJIHEHUE CTYACHTaMU J1a0OpaTOPHOTO MPAKTUKYMa,
WJUTFOCTPUPYIOLIETO CYIIHOCTh JUCLMUIUIMHBI «XHMHUSA» U METOJbl XUMHUYECKOIO
aHaiu3a.

2 [lepeyeHb MJIAaHHPYEeMBIX PpPe3yJbTATOB OOy4YeHHMS IO
AUCUMILIMHE, COOTHECEHHbIX ¢ IUIAHUPYEMbIMH pe3yJIbTaTaMHU
ocsoenus OITIOII BO

B pe3yabraTe O0CBOCHUSI TUCHMILUIMHBI (OPMHUPYIOTCH CJAeayHOIIHe
KOMIIETEeHIIUH:

YK-1. CnocobeH ocCymIeCTBIATh TOUCK, KPUTHYECKUNA aHAIU3 U CHUHTE3
nHPOPMALIUU, TIPUMEHSTH CUCTEMHBINA OJIXO]I JAJIs PEIICHHUs TOCTABICHHBIX 3a/]1a4.

OIIK-1. CrniocobeH pemarh TUNOBBIE 33Ja4M MPO(PECCUOHATBHON AEATEIbHOCTH
Ha OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB MaTE€MAaTHYECKUX, €CTECTBEHHOHAYUHbBIX W



oOuienpo(eCcCHOHANBHBIX ~ JUCUUIUIMH C TNPUMEHEHHEM HH(OpMAIMOHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOTUH.

3 Mecro mucuumiinebl B cTpykrype OITIOII BO

«XuMus» sSBIsieTcs aUucHUIUINHON o0s3aTenpHor dactu OIIOIT BO moarorosku
oOyuatomuxca, 1o HamnpaieHuo 35.03.06 «Arpounxenepus» (ypoBEHb
npuKIagHoro OakamaBpuara), HaIMpaBICHHOCTh «DIEKTPoOOOpyIOBAaHUE U
AIEKTPOTEXHOJIOTUI.

4 O0beM aucuumauHbl (108 yacoB, 3 3aYeTHBIX eTUHHUIIBI)

O0BeM, yacoB

Bugsr yaeOHOU pabOThI
Ounas 3aouHast

KonrakTHas pa6ora
B TOM YHUCIJIE!
— ayauTOpHAas 1O  BHJIAM

y4eOHBIX 3aHATHI 53 11

— JICKITUH 18 4

—— IpaKTHYECKue 34 6
(n1adopaTopHbIe)

—— BHEAYIUTOPHAS

— 3a4eT 1 1

— OK3aMCH

— 3aluTa KypCOBBIX
paboT (IPOEKTOB)

CamocrosiTesibHasi paboTa
B TOM 4YHCIIE:

— KypcoBas paboTa (poexT) | - -

— mpoyne BUJIBL | 55 97
CaMOCTOSITEIILHON pabOTHI

HToro mo nucuumjinHe 108 108

5 Conep:kanne qUCHUIIMHBI

[To wroram wu3yuyaeMo¥l IUCHUIUIMHBI CTYJIEHTHI (0Oydaromuecs) CHAIOT
3auer.

JNucnuninHa uzydaercs Ha 1 Kypce, BO 2-oM ceMecTpe (O4Hasi, 3a04Has
dbopma).




Conep:xaHue U CTPYKTypa AUCHUILIMHBI 110 0OYHOH (popMe 00yUeHus

Tema.
OcHOBHBIE BOTIPOCHI

DopMupyeMbie
KOMIIETEeHI[UH

Buasbl yueOHoii padoThl, BKIIOYast
CaMOCTOAITEIbHYIO PadoTy
CTYIEHTOB M TPYA0E€MKOCTb (B

yacax)

CemMmecT

Jlexmm

Jlabopatop-
HBIC
3aHATUS

Camocros
-TCJIbHAsA
pabora

Xumust KakK npeaMer
€CTeCTBO3HAHMSA " yueOHast
aucuunauHa. OcHOBHbIE TOHSATHS
U 3akoHbl xumuH. Kinaccudukarms
HEOPTaHMYECKUX BEIIECTB.3HAUCHHE
XUMHH B (dbopmupoBaHUT
MHUPOBO33pEHUS, H3YdEHUH TPHUPOJIBI,
pa3BUTHH TEXHUKH, peleHus
pobsem oxpansl OC.

OIIK-1
VK-1

OCHOBBI XMMHYeCKOI
TePMOAUHAMMKH. XHUMHUYECKAS
KMHETHKA U KaTaJau3. XuMH4ecKkoe
paBHOBecHe.

TepMOXUMHYECKHE 3aKOHBI.
HampaBieHHOCTh XUMHAYECKHUX
MIPOLIECCOB.

Xumudeckass KHUHETMKA W KaTalu3.
Xumuyeckoe paBHoBecue. CMelieHne
pasHoBecusl. [Ipuannn Jle-IIlaTense.

OIIK-1.
YK-1

CoBpeMeHHOEe y4eHHE O CTPOEHHH
aToMa. ATOMHBEIE sIpa, MUX COCTaB.
H3oTomsl. KBaHTOoBRIC  4mCIHA,
COCTOSIHHE BJIEKTPOHA B aTOME.
CoBpeMeHHOE COCTOSIHUE
NMePUOTUIECKOT0 3aKOHA
XuMu4eckux sjementon ..
Menpaeneena.

HN3meHeHne XMMHUYECKUX CBOWCTB
JJIEMEHTOB B TMEPHOJAX W TPyMImax.
OHeprus HOHU3AINH, SHEPTUS
CpPOJACTBa K ANEKTPOHY,
BIEKTPOOTPHUIIATEILHOCTb.
OObmenaydanoe
MEPUOINYECKOTO
MEPUOIAY €CKOM
MeHneneena.

3HAYCHHE
3aKOHA u
CHCTEMBI JINY S

OIIK-1.
YK-1

XumMuueckas
MOJIEKY.I.

Tunsr csa3u. [lapamerpsl U cBolicTBa
CBSI3CH. CremneHb OKHCJICHHS.
BanentHoCTh SJICMECHTOB.
Meranmmueckas CBA3b, ee

cBsa3b.  CTpoeHme

OIIK-1.
YK-1




Buasbl yueOHoii padoThl, BKIIOYast

peaKuMy KakK MpPOLECChl TEpPEeHOca
BJIEKTPOHOB W W3MEHEHHUS CTEHEHEU
okucienust diaemeHToB. Tumel OBP.
Meroasl  COCTaBIEHHsI  ypaBHEHHU
OBP. OKHUCIIUTEIBHO-
BOCCTaHOBHTECIIPHEIN SKBUBAJICHT.
Baxueiimme OKHUCIIUTEIN u
BOCCTaHOBHTEIIH. OKHCIUTEIBHO-
BOCCTAaHOBHTECIIHHEIC peaKuuu B

) CaMOCTOAITEIbHYIO PadoTy
Ne E = CTYIEHTOB M TPYA0E€MKOCTb (B
1/ Tema., >, E yacax)
OcHOBHBIE BOTIPOCHI <Y
1| E E E Jlaboparop- | Camocros
&= | 3 Jlexnuu | HBIE -TeJlbHas
& 2 |3 3aHATHS pabora
0COOEHHOCTH. AmopdHOoe U
KpUCTAUIMYECKOE COCTOSIHUE
BEIIECTBA. [HWIbl KPHUCTAIMYECKUX
PELIETOK. Xumuyeckas CBsI3b B
TBEPABIX Tenax. XUMHUYECKAsI CBS3b B
MOJIYIIPOBOJHUKAX U JTUAJIEKTPHUKAX.
CrpoeHue npoCTEHTITIX MOJICKYI.
Kommniekcuble coequHenus (KC).
Crpykrypa KC mno A. Beprepy,
nosyyeHue u cporictea KC.
PacTBOpBI.
Pazmmunble  cnocoObl  BBIpa)KEeHUs
COCTaBa PacTBOPOB, HMX B3aUMOCBSI3b.
PacTBOpBI 371€KTPOJIMTOB.
OcHoBHbIE MOJIOKEHUS TEOPUHU
aneKTponuTuaeckor nuccounanuu C.
Appennyca, ee OCHOBHBIE TOJIOXKECHHUS. OITK-1
5 I'maoparanusa u ;[Hcccjumaum{. HNonnsie VK-1 2l 2 4 6
YpaBHEHUS pEaKIui, WX TOoJHAsT U
KpaTKasi 3aImch.
Jduccounanus BOIbI. Honnoe
npousBeleHue BOAbI.
Bonmoponueni  moxasareis (pH),
METO/Ibl €r0 ONpeesICHUsI.
I'maposus coueid.
[IpnurHa U cIeICTBUE THAPOIIN3A.
PacTBOpBI HEATIEKTPOJINTOB.
KommraruBabie cBOIICTBA
pactBopoB. IlepBelii 3akoH Pays.
Bropoii 3akon Payuns.
O0yIMOCKOTINS U KPUOCKOTIHA.
OxucauTebHO-
BOCCTAHOBHMTE/IbHbIE PeAKII UM
(OBP).
OIIK-1.
6 OxucaUTeI-HO-BOCCTAHOBUTEIILHBIC VK-1 502 4 6




Tema.
OcHOBHBIE BOTIPOCHI

DopMuUpyeMble
KOMIIETEHIITUN

Buasbl yueOHoii padoThl, BKIIOYast
CaMOCTOAITEIbHYIO PadoTy
CTYIEHTOB M TPYA0E€MKOCTb (B

yacax)

CemecT

Jlabopatop-
Jlekmum | HBIC
3aHATHSA

Camocros
-TCJIbHAsA
pabora

MoYBaxX, MNPHUPOTHBIX  BOJAX H
BoJOEMAX, TEXHUKE n
AIEKTPOXUMHUYECKHUX TPOIECCax.
Oomue CBOliCTBa METAJLIOB.
[Tepexonubie METAIIIBI 51 150,
coenuHeHus. CBOWCTBA M IPUMEHEHIE
B DHEPTETHKE.

OcHOBHBIE METOAbl XUMHUYECKOIO
aHaJIM3a pa3IUYHbIX MAaTCPHAJIOB U
TEXHUYECKUX CPEJICTB.

OCHOBBI 3J1EKTPOXHMHH.
Krnaccnpukamnus 31eKTpOXHMHIECKUX
nporeccoB. [lonsTie 00 smekTpomax
u 3NIEKTPOIHBIX MOTEHLIMAJIAX.
CrangapTHBIA BOJOPOJIHBIN AJIEKTPOL]
W BOJOpOJHAs IIKajda MOTEHLIHAJOB.
VpaBuenne HepHacera. IloTeHnnansl
METATMYECKUX, ra3oBbIX u
OKHUCJIUTEIBHO-BOCCTAaHOBUTEIBHBIX
JJIEKTPOIOB. l'anpBaHMYECKUE
anemenTel. JJIC m e€ wu3MmepeHwue.
DNEeKTpOXUMUYECKas 151
KOHLEHTPALMOHHAS MOJIIpU3aLHSL.
DNEeKTPOXUMHUYECKUE TMPOLECChl B
JHEpreTMKE W  MAIIMHOCTPOCHHHU.
XuMuyeckue WUCTOYHUKHU
JNEKTPUIECKOTO TOKa.
AKKYMYISITOPBI: KHUCJIOTHBIE u
miesiouHble.  3apsiika W paspsaka
AKKyM yJISITOPOB.

OIIK-1.
YK-1

JJIeKTpoJIN3 pacTBOpoOB "
paciuiaBoB.

DJNEeKTPOIN3 PacIllaBOB U PacTBOPOB.
[TocnenoBarenbHOCTh  AJIEKTPOIHBIX
IPOLIECCOB HAa KaroAe M aHOJE.
Bropununsie MPOLIECCHI npu
3JIEKTPOJIN3E. DNeKTpoIn3 c
pPacTBOPUMBIMA M HEPACTBOPUMBIMHU
aHomamu. Bpixon mo Toky. 3akoHbI
QPapanest. IIpaxtrueckoe
MIpUMCHEHUE ANEKTPOIIN3A:
MOJIy4eHHE METaJIJIOB,
3NEKTPOXUMUYECKAs obOpaboTka
METAUIOB M CIUIABOB, HAHECEHHUE

OIIK-1.
YK-1




Buasbl yueOHoii padoThl, BKIIOYast
o CaMOCTOAITEIbHYIO PadoTy
Ne E = CTYIEHTOB M TPYA0E€MKOCTb (B
1/ Tewa. 4 = yacax)
OcHOBHBIE BOTIPOCHI <Y
1| E E E Jlaboparop- | Camocros
&= | 3 Jlexnuu | HBIE -TeJlbHas
& 2 |3 3aHATHS pabora
raJIbBAHOTIOKPBITUI.
Koppo3us metannos.
OcHoBHbIE BUJIBI KOppO3HH:
XUMHYECKass M JJIEKTPOXUMHUYECKAS
KOppO3us, KOPpo3usl MOJ JEeHCTBHEM
Oy K Tarommmx TOKOB
(31eKTPOKOPPO3HS). DakTOpBHI,
BIIMSIOIINC Ha nHTeHcuBHOCTE | OIIK-1.
9 KOPPO3HH METAJIIOB. YK-1 202 4 8
MeTtoabl 3alMThl  METAJNIOB OT
KOPPO3MM: 3alIUTHBIE TOKPBITHUSA,
3NMEKTPOXUMUYECKAs 3aIuTa,
MPOTEKTOPHAS, JIETUPOBaHUE
METAJLIOB. N3menenne CBOMCTB
KOPPO3HOHHOH cpenpl. MHrHOUTOPHI
KOPPO3HUHU.
Hroro 18 34 57

Coaep:xaHue M CTPYKTYpa JMCHUILIMHBI: J1a0OpaTOPHbIE 3aHATHS 1O O4YHOI
dpopme 00yuenus

Ounas
0 Tewma. L
N c % = dopma
) =
/o OCHOBHEBIE BOTIPOCHI > o oby4ennus,
= = = qac.
2 () Q
= O
(o s b=
=)
e (&)
g = @)
1 O3nakomIieHHEe ¢ TeXHUKOW OezomacHocTH padots! | OIIK-1.
B XMMHYECKOW naboparopum, HasHaueHmem | YK-1
XHUMHUYECKOH MOCYIBI ¥ 000PYIOBAHHUS. 2
OcHogHble NOHAMUSL XUMULL. 2
Knaccugurayus neopeanuveckux coeounenutl
JlaGopatopnast pabora: «[lomydeHne u wn3ydeHUe
CBOWMCTB MPEACTABUTEIECH Ba)XKHECUIIUX KJIACCOB
HEOPTaHWIECKHUX COCAMHECHUIN.
2 OcHogHbie 3aKOHbL XUMUU OIIK-1. 2 2
[TosICHEHWE ¥ MCTIOJIB30BaHME OCHOBHBIX 3akoHOB | YK-1
XUMUU B PACUETHBIX 33/1a49aX U MPUMeEpax.
JlaGopatopHas pabota: «OmnpeneieHue MOJIIPHOU
MacCHI 9KBUBAJICHTA ITWHKAY.




3axonomeprocmu npomeKaHusl XUMUYECKUX
npoyeccoe

DHepreTuka XMMHYECKHX IPOLIECCOB.
JlaGopatopHast paborta: «OrmpeneneHne TemI0BOTO
s deKTa u HarpPaBICHHOCTH TPOLIECCOB.

OIIK-1.
YK-1

3axonomeprocmu npomexkanusl XUMUYECKUX
npoyeccoe

JlaGopaTtopHast paboTa: «3aBUCHMOCTh CKOPOCTH
XHUMHUYECKOH PeaKkuu OT pa3IndHbIX (PaKTOPOBY.
IMpuniun Jle-IllaTtense, €ro npuMEHEHHE IS
Pa3IUYHBIX XMMHYECKUX peakuuil. JlabopaTtopHas
pabora: «CMelieHrne XMMHUYECKOTO PaBHOBECHS B
TOMOTEHHBIX PEaKLHSIX).

OIIK-1.
YK-1

Cmpoernue amoma

CtpoeHne © XapakTEpPUCTHUKAa CBOMCTB aTOMOB
3JIEMEHTOB B COOTBETCTBUH C MX PACIIOJIOKECHHEM B
nepronnueckon cucreMe . 1. MeHnneneesa.
JlaGopatopHas padota: «OnpeneneHre BO3MOKHBIX
MEPEXO0I0B AIEKTPOHOB B aTOME HATPHSI»
Tlepuoouueckuii 3aKOH U nepuoouU"ecKas cucmema
6 céeme COBPEMEHHOL MeopuL CIMpOeHUsl Amomda
Jlaboparopnas paboTa: «IIporunosupoBanune
CBOMCTB BBICIIMX OKCHAOB M THUIPOKCHUIOB
snemMeHToB I nepuoga.

OIIK-1.
YK-1

Xumuyeckass  c643b, CmpoeHue  NPOCMeEUUUX
MonexKyn

Tuner XuMHYECKHMX  CBS3€H, MEXAHH3M  HX
0o0pa3zoBaHms, TMOCTPOCHUS MOJENEH MPOCTEHIIIX
MoJiekys. CTeneHb OKUCIIEHUS DJIEMEHTOB.

OIIK-1.
YK-1

Komnnexcoobpasosanus 6 600HbIX pacmeopax
JlabopaTopnas paboTa: «Ilomyaenune u
HCCIIEI0BAHNE CBONCTB KOMIUIEKCHBIX
COEAVHEHUI.

OIIK-1.
YK-1

KonTtponbnas padora Nel(Temsr Ne 1-7)

Pacmeopu

CriocoOBbI BEIpaXEHHS COCTaBa PacTBOPOB.
PacueTHbI IpakTUKYM.

JlaGopatopHast pabora: «PacTBOpBI DIEKTPOIUTOB.
HoHHBIE peakum.

OIIK-1.
YK-1

10

Pacmeopu

Huccoumanuss Boabl. BogoponHblld MOKa3arelsb,
METO/Ibl €r0 ONpeeIICHUSI.

Jlabopatopnass  paborta:  «['mapomm3  coei.
Onpenenenue pH pacTBopoB pa3nmuyHBIX IO
COCTaBY TMAPOJIU3YIOMIMXCS COTIEHN.
CamocrosrensHas padora (temsl 9 — 10)

OIIK-1.
YK-1

11

OKHCITUTETFHO-BOCCTAHOBUTEILHBIC PEaAKITIHI
JlaGoparopuas paboTa: «OKUCTHTEIBHO-
BOCCTAHOBUTEIBHBIE  PEAKIMM C  ydacTHEM
CJIOXKHBIX BEIIECTBY.

OIIK-1.
YK-1




12 | Oxucaumenvho-80ccmanogumenbhvle peaxyuil. OIlIK-1. 2 2
JTaGopatoprast paboTa: «OKHCIUTEIBHO- VK-1
BOCCTAaHOBHUTEIIBHBIE PEAKIINH C YIaCTHEM
MIPOCTHIX BEIIECTB — METAIUIOBY.

13 | OcHogbl snekmpoxumuu OIlIK-1. 2 2

DIEKTPOAHBIM  moTeHuman,  rambBannueckue | YK-1
DIIEMEHTHI.
JlaGopatopnass  pabora:  «M3ydeHune  pabOTHI
raJbBaHUYECKOTO  dIeMeHTa Tuma  JlaHwoms-
Axobu». SABnenune nonspuzanun. Mamepenne J/C.
Wzydenne paboOTHl TaqbBaHWYECKOTO JJIEMEHTA
BosbTa M KOHIEHTPAIIMOHHOTO TaJlbBAHHYECKOTO
anemenra. Pacuer OJIC.
14 | Ocnosel snekmpoxumui. OIlIK-1. 2 2
JTaGoparopuast pabora: Omekrposm3 Boaubix | YK-1
PAacTBOPOB 3JIEKTPOIUTOB — COJIEH.
[MpakTHdeckoe MPUMEHEHHE 3JIEKTPOIIN3a: 3aKOHBI
@Papanest. PacueTHBIN NPAKTUKYM.
15 | Onexmpoxumuueckue npoyeccuwl. OIlIK-1. 2 2
JlaGopatopras ~ paGora:  «Dnekrpoxumuueckas | YK-1
Koppo3us». [IpomyKThl KOPpO3UH.
MeTo1pl 3aIUTHL OT KOPPO3HH.
16 | Konrponpnas padota Ne2 (Temsr 11-15) OIIK-1. 2 2
YK-1
17 | TectupoBanue. OIIK-1. 2
YK-1
Hroro 34
ConepxaHue U CTPYKTypa AUCHUILJIMHBI 110 3204HOi (popme 00yueHust
Buasbl yuedHo#i padoThl, BKIKOYast
2 = CaMOCTOSITeJIbHYIO Pa0OTY CTYI€HTOB
Ne  [Tema. S = U TPYAOEMKOCTh(B Yacax)
n/ |OcHOBHBIE > £ [MpakTndeckue
= = CamocrosTens
II  BOIIPOCEHI S 9 5 3aHATUS
= = & | Jlexkumn Hast
2 = = (;maboparopHbl
) o pabora
ez | O ¢ 3aHsITHs)
CoBpeMeHHOE COCTOSIHHE
NMepUOINYECKOr0 3aKOHA
XUMHYECKHX JJIeMEeHTOB
. n. MenaeneeBa.
N3MeHeHne XHMHUYECKHUX
CBOMCTB  DJIEMEHTOB B
YK-1
1 MepHOAAX M TPYNMAX. | ~roo | 2 2 4 38
DHeprus HOHU3AIUH,
SHEpPTUs  CPOACTBA K
AIIEKTPOHY,
AIIEKTPOOTPHULIATEIHHOCTb.
OO0mue cBoiicTBa
METAJLIIOB




TeMma.
OCHOBHEIE
BOTIPOCHI
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2013 [DnekTpoHHBII pecypc]

6 IlepevyeHb y4eOHO-METOAMYECKOT0 OOecIeYeHH s J1JIsi
CAMOCTOATEJIbHOM PadoThl 00YyYAOIIMXCH M0 AMCUHILIHHE

Yuebnaa numepamypa u memoouueckue ykazanus (015 camocmosmenbHOU
pabomul)
1. Kocsnok H.E. CripaBounuk o o61ieii u Heoprannyeckoi xumuu / H.E.

Kocsnok., E.C. Kocrenko, E.A Kaiiroponosa. — Kpacuonap: KyoI'AY. - 19,6 n.i.,

http://edu.kubsau.ru/file.php/105/03 03.07.13/15_Spravochnik po obshchei i ne
organicheskoi khimii Kosjanok Kostenko Kaigorodova.pdf.




2.Kaiiroponosa E.A. Heoprannueckass XMMHsI: TEOPETUIECKHE OCHOBBI U
pakTU4YecKoe npuMeHnenue: yueb. nocoodbue. / E.A. Kaiiroponosa, /[.B.
INaBpunenko — Kpacuogap: 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. Tlecrynona C.A. PaGouas TeTpanp Kk 1a00paTopHbIM paboTaM MO AUCLUUTUIMHE
«Xumus» / C.A. Ilecrynora, E. K. fI6nonckas.— Kpacnonap : Ky6I'AY,2013 — 60
C.

https://edu.kubsau.ru/file.php/105/03 03.07.13/09 Rabochaja_tetrad po khimii.J
Ablonskaja EK. Pestunova SA.pdf.

4. HaymoBa I''M. Texnuka BelleHHUsI XUMUUECKOTO SKCIIEpUMEHTa B Jaboparopuu
xumun / ['M. Haymosa, E.K. Sl6monckas, E.A. KaiiropomoBa. — KpacHonap:
Ky6I'AY, 2013. - 80 c.

http://edu.kubsau.ru/file.php/105/03_03.07.13/08 technical vedenija_
khimicheskogo__ehksperimenta.pdf.

5.Heopranuueckass u aHamuTu4eckas Xumus: yde0.-mMeroa. mocobue / E. A.
Kaitroponosa, 1. 1. Cunoposa. — Kpacunonaap : KyoI'AY, 2016. — 138c.
https://edu.kubsau.ru/file.php/105/02 Neorganicheskaja i _analiticheskaja_khimija
._Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf.

6. Anekcanaposa, D.A. Tumodeesa N.1O., UHINBUAYAJIbHBIE 3AJTAHUA
JUISI CAMOCTOSTEJIBHOM PABOTHI CTYJIEHTOB II0 XUMUMH: yue6HO-
Meroaudeckoe mocobue/ D.A. Anekcanaposa, U.I0. Tumodeea - KpacHonap:
Ky6I'AY, 2016 — 65 c.

http://edu.kubsau.ru/file.php/105/03_03.07.13/01 Individualnye zadanija_dlja_sa
mostojatelnoi_raboty_studentov_po_khimii._Aleksandrova EH.A. Timofeeva 1.J

U.pdf

7 @OoH OLIEHOYHBIX CPEJICTB VISl MPOBEACHUS MPOMEKYTOYHOI
aTTecTalum

7.1 IlepeyeHb KOMIIETEHIMII ¢ YKa3aHUEM 3TanoB UX (opMupoBaHus B
npouecce ocsoennss OIIOII BO

Howmep cemectpa (3Tan
(dbopmMupoBaHus Oransl GOPMUPOBAHUS U IPOBEPKU YPOBHS
KOMIIETEHIIUU c(OpMUPOBAHHOCTU KOMIETEHLIUN MO TUCIUILIMHAM,
COOTBETCTBYET HOMEPY | IpakTukam B npouecce ocsoeHus OITOIT BO
ceMecTpa)

YK-1. CnocobeH ocymecTBJIATh NOMCK, KPUTHYECKHMHA AHAJM3 M CHHTE3
HH(OPMALH, MIPUMEHATh CUCTEMHBII MOAXO0 AJIsl pelleHUs NMOCTABJIEHHBIX
3aja4

‘ 1 ‘ BBenenue B mpodeccuoOHaIbHYIO JAESITEIbHOCTD




Howmep cemectpa (3Tan
(dbopmMupoBaHus
KOMIICTCHITUH
COOTBETCTBYET HOMEPY
ceMecTpa)

Oransl GOPMUPOBAHUS U IPOBEPKU YPOBHS
c(OpMUPOBAHHOCTU KOMIETEHLIUNA MO TUCIHUILIMHAM,
npakThkam B nporecce ocsoenust OITOIT BO

1

Haueprarenbnas reomerpus

12,3

dusuka

1,2,3

MaremaTtuka

2

Nndopmaruka

Xumud

dunocodus

Teopernueckas MEXaHUKA

WnxenepHas rpaduka

OCHOBBI POU3BOJICTBA MPOIYKIIMU PACTEHUEBOICTBA

CornpoTuBiIEHHE MaTEPUATIOB

DNEKTPOTEXHUUECKUE MaTEpUaIb

S~

TCOPCTI/I‘-ICCKI/IC OCHOBBI JJICKTPOTCXHUKHN

OCHOBBI IPOU3BOJCTBA MPOYKIIUU KUBOTHOBOJICTBA

DneKTpuYecKre U3MepeHus

ABTOMATHKA

DJIEKTPOHHAs TEXHUKA

DKOHOMMYECKAsl TEOPHUSI

OCHOBBI 3JIEKTPOTEXHOJOTUH

DNEKTPOCHAOKEHHE

R

DIEKTpONIPUBOA

OnektporexHosioruu B AIIK

RPN NN NN | [BWIW[W W[N]

BrinoHeHue 1 3a1uTa BhITYCKHOM KBAIU()UKAIIMOHHOMN

paboThl

OIIK-1. Crnocooen

pemiaTtb THUIIOBBIC 3agaumn

npogeccuoHaIbHOM

JeiTeJIbHOCTH HAa OCHOBE 3HAHUM OCHOBHBIX 3aKOHOB MAaTEMATHYICCKHUX,

€CTCCTBCHHOHAYYHDBIX

" o0menpodeccMOHAJBHBIX  AUCHHUILIMH

NpuMeHeHHeM HH(POPMAIIMOHHO-KOMMYHHMKAIIHOHHBIX TEXHOJOTHI

C

1

Haueprarenbnas reomerpus

1,2,3 Maremaruka

1,2,3 duzuka

2 Xumus

2 WnxenepHas rpaduxa

2 Teopernueckas MEXaHUKA

2 Nndopmaruka

2 O3HakoMHTEIbHAS MPAKTHUKA (B TOM YHCIE MOJIyUCHHE
MEPBUYHBIX HAaBBIKOB HAyYHO-UCCIIEI0BATEIbCKOM
paboThI)

2,3 MarepuanoBeieHUE U TEXHOJIOIMSI KOHCTPYKIIMOHHBIX

MaTepuasoB




Howmep cemectpa (3Tan

(dbopmMupoBaHus Oransl GOPMUPOBAHUS U IPOBEPKU YPOBHS

KOMIIETEHIIUU c(OpMUPOBAHHOCTU KOMIETEHLIUNA MO TUCIHUILIMHAM,

COOTBETCTBYET HOMEPY | IpakTukam B npouecce ocsoeHus OITOIT BO

ceMecTpa)

3 ConpoTHBIEHHE MAaTEPUATIOB

3 [{udpoBsie TeXHOTOTHH

3,4 Teopernueckre OCHOBBI 3JIEKTPOTEXHUKH

5 ABTOMAaTHKa

5 I'mppasnuka

5 TennorexHuka

6,7 DNEKTPONIPUBOA

7 DKOHOMHKA U OpTaHU3aIlMsl POU3BOACTBA HA
npeanpusituu AITK

8 OCHOBBI MUKPOTIIPOLIECCOPHOM TEXHUKHU

8 BrinosiHeHue u 3ammTa BbITYCKHON KBaJIM(UKAIIMOHHOM

paboThI

7.2 OnucaHue NoKasaTejaed M KpUTepHeB OLCHMBAHUS KOMIICTEHIIMH HA
Pa3JIMYHBIX 3TaNaX UX (POPMUPOBAHUSA, OIIUCAHHE IIKAJIbI OLICHUBAHUA

[Inannpyembrie
pe3yabTaThl
OCBOCHHUS
KOMIIETEHIIHH

YpoBEeHb OCBOCHUS

HEe3a4TEeHO
(MHHUMAJTLHBIH )

3a4TEHO
(OporoBBIN)

3a4TEHO
(cpenuuii)

3a4TE€HO
(BBICOKMIA)

O1eHOYHOE
CPEIICTBO

HJ[-1VK-1 Cnocoben ocywecmensams HOUCK,

KpUMU4ecKuti anaiu3 u cuxmes uxgopmayuu,

NPUMEHAMb CUCMEMHbLU HO0X00 0I5l peuleHUs NOCMAasIeHHbIX 3a0ay
3HaTD: He Hmeer 3Haer: 3Haer HA
—  MeTomKy | Baameer MOBEPXHOCTH | — METOJHMKY | BBICOKOM
aHams3a 3aILaq, SHAHUAMHU bl¢ 3HAHUA B a”HaIn3a YpoBHE:
BBIAEIIAS ce | B obaacrsx: 3aj1ad, — MCTOJIUKY
GasoBble  coc- | 00ACTAX: | — METONMKY | pyenss  ee | AHAIM3A
TaBJISIOILIHE, — aHasisa 0a3oBbIe coc- | 3a1ad,
ocymecTsieHus | o OAMKY | 3anad, TaBngiomue, | BRUICIAA  €C
JIEKOMITO3UIIAN aHajms3a BBIACIIIA ce OCYLIECTBJIEH 0a30BBIE COC-
3a7aum 3ajad, 0a30BBIE COC- | g TaBJIAIOIIHNE,

BBIICISISL €€ | TaBIAIOIINE, | jegommosmmy | OCYIIECTBIIEH

0asoBbIie OCYWIECTBIEH | i 5a71auy us

coc- us JIEKOMIIO3UIN

TaBJLOIIU | EKOMIIO3HUIIN # 3324

c, M 3a7a4u

OCYIIIECTRI

EeHUSA

JIEKOMITO3H

LMY 3a0a49u
YMmerb: He ymeer: | Ymeer Ha | YMeeT Ha | YMmeeT Ha

KonmponvHuie
(camocmos-
mebHble)
pabombi
Bompocsr k
3a4eTy

Tectol c
3aJjadaMu.

Ketic-3amanns
(Bapganus
nabopaTopHBIX
pabor; 3amuTa
OT4ETOB).




[Inanupyemeie | Vpopenns ocBoeHus
pe3yabTaThl OuenouyHoe
OCBOCHUS HE3a4YTCHO 3a4YTEHO 3a4TCHO 3a4YTCHO CpeI[CTBO
KOMTICTCHITHH (MUHMMaNbHBIN)| (MOPOTrOBBIN) | (cpemHmit) (BBICOKMIA)
—  aHaIMm3upo- | — HHU3KOM JOCTATOYHO | BHICOKOM BBIIIOJTHCHBI
BaTh 3aj1a4y, | aHAIM3HPO- | YPOBHE: M YPOBHeE: YPOBHe: BCE
BBIJICIISS ee | BaThb — — — TpeOOBaHUS K
0a3oBEIE 3a1aqy, aHAH3UPO- aHAM3UPO- aHATA3UPO- HaAIHCaHHIO
COCTaBISIOINME, | BBIAENSS €€ | BaTh 3ajady, | BaTh 3ajady, | BaTh 3ajzauy, pedepara:
OCYITIECTBISITH 0a30BEIC BLIIENSAS €€ | BhIAENss €€ | Begenss —ee | 00O3Ha4YeHa
JIEKOMIIO3HITHIO | COCTaBIIIIO | Oa30BEIC 0a3oBbIC 0a3oBbIC npobiema U
3a7a4u IIHe, COCTABISION] | COCTaBILIIOLI | COCTaBitom | 0OOCHOBaHA €€
OCYIIECTBA | W€, He, He, aKTYaJIbHOCTD;
STh OCYIIECTBIAT | OCYIIECTBISIT | OCYIIECTBIAT | CACIAH aHaIM3
JICKOMIIO3H | b b b Pa3IAYHBIX
1112020) JIEKOMIIO3HIY | TEKOMIIO3HUIM | TEKOMIIO3HUI | TOYEK 3pECHUA
3aJaun O 3aJa4n 0 3a7a49U 0 3a7a4n Ha
paccMmarpurBae
Banagern: He Baageer Ha | Baageer na | Baageer Ha | My IpoOiemy
— cmocoOHO- | Bj1ajeeT: HU3KOM JOCTATOYHO | BHICOKOM u JIOTHYHO
CTBI0 a”aim3a | — ypoBHE: M ypoOBHE: YpoOBHE: H3JI0KCHA
3a1a4, BBIICISIS | CIOCOOHO- | — CIOCOGHO- | — CIOCOGHO- | — croco6Ho- | COOCTBEHHAs!
ee 0a30BEIE | CTBIO CTBIO aHAJIM3a | CThIO aHAIIM3a | CThIO aHanu3a | HO3ULHI,
COCTaBISIOIINE, | aHAJIM3a 3ajad, 3ajad, 3ajad, chopmynuposa
OCYLIECTBJIEHHS | 3a7ad4, BBIZEISAST €€ | BelAensasd ee€ | Belaensis ee | HBL  BBIBOBI,
JICKOMIIO3MIIUK | BBIACHSS e¢ | 0a30BbBIE 0a3oBEIE 0a3oBEIE TeMa pacKphITa
3a7a4U. 0a3oBbIE COCTaBIIIONI | COCTABIAIONI | cocTaBirtony | [OJTHOCTBIO,
COCTaBJISIIO | HIE, He, He, BBIJICPKAH
1ue, OCYILECTBIECH | OCYILIECTBIIEH | OCYIIESCTBICH 00BEM;
OCYIIECTBI | U us us COOJIIOIEHBI
CHUS JEKOMIIO3HUIU | JEKOMIIO3UIIM | JE€KOMIIO3UIIN TpeOOBaHUsS K
JICKOMITIO3HM | W 3aJIadH. ¥ 3aJIa4H. ¥ 3aJIa4H. BHCITHEM Y
11101 0(hOpMIICHUIO
3aJIa4H.

HJ[-3VK-1 Cnocoben ocywecmensams HOUCK,
NPUMEHSAMb CUCMEMHDBLI NOOX00 OISl PEUieHUs NOCMABIEHHbIX 340aY

KpUMu4ecKuti anaiu3 u cuxmes uugopmayuu,

3HaTD:

—  BapHaHTHI
petieHus
3a1a4u,
OLIEHHMBas  HX
JIOCTOMHCTBA H
HEJO0CTAaTKU

He

BJIajIeeT
3HAHUSAMH
B

odsacTsx:
BapUaHThI
peLeHns
3a7a4H,
OIICHMBAas
ux
JOCTOHMHCTB
a u
HEOOCTaTKHU

Hmeer
TOBEPXHOCTH
ple 3HAHHUS B
o0acrsax:

— BapUaHTHI
pelmeHns
3a7a4H,
OIICHMBAs HUX
JIOCTOMHCTBA
M HEJOCTATKHU

3Haer:

— BapHaHThI
peurenus
3aJ1a4u,
OIICHHBAs WX
JOCTOMHCTBA
M HEJIOCTAaTKU

3Haer
BbICOKOM
YpPOBHE:
— BapUaHTHI
pemeHust
3a7a4u,
OLICHMBAs HX
JIOCTOMHCTBA
M HEIOCTaTKH

Ha

Hayunas
JUCKYCCHS
Bompocsr k
3a4eTy

Tectol




[Inannpyembrie

YpoBeHb OCBOCHUS

pe3yabTaThl OuenouyHoe
OCBOCHUS HEC3a4TCHO 3a4TCHO 3a4TCHO 3a4TCHO CpPEeACTBO
KOMTICTCHITHH (MUHMMaNbHBIN)| (MOPOTrOBBIN) | (cpemHmit) (BBICOKMIA)
Ymerb: He ymeer: | Ymeer Ha | YMeeT Ha | YMeeT Ha
— paccmarpu- | — HU3KOM J0CTATOYHO | BBICOKOM
BaTh paccMmarpu- | ypoBHE: M ypOBHe: YPOBHe:
BO3MOXHBIC BaTh — — —
BapHUaHTHI BO3MOJXKHBI | paccMaTpH- paccMarpu- paccmatpu-
pemieHus € BapUaHTHI | BaTh BaTh BaTh
3a/1auw, peteHus BO3MOJKHEIE BO3MOJKHBIE | BOBMOXHBIC
OIICHWBAs WX | 33a/1a4H, BapUaHTHI BapUaHTHI BapHaHTHI
JIOCTOMHCTBA W | OLICHUBAS pereHus pereHus petieHus
HEJIOCTaTKH ux 3a/1a4u, 3a/1a4u, 3a/1auw,
JIOCTOWHCTB | OTICHWBAsI WX | OIICHWBAS WX | OIICHUBAs WX
a U | JOCTOMHCTBA | JOCTOMHCTBA | IOCTOMHCTBA
HEJIOCTaTK! | M HEAOCTATKHU | M HEAOCTATKH | M HEAOCTATKH
Ketic-3amanus
Baanern: He Biaageer Ha | Biageer Ha | Bnageer Ha | (3anaHns
—  cmocoOHO- | BJIajeer: HHU3KOM JAOCTATOYHO | BBICOKOM 71a00PaTOPHBIX
CTBIO — ypoBHeE: M YPOBHeE: YPOBHeE: pabor; 3ammura
paccMaTpHBaTh | CMOCOGHO- | — CHOCOGHO- | — CIIOCOGHO- | — CIIOCOGHO- | OTIETOB)
BO3MOXHBIC CTBIO CTBIO CTBIO CTBIO
BapHUaHTHI paccMaTtpu | paccMaTpuWBa | pacCMaTpwiBa | paccMaTpuBa
petieHus BaTh Th Th T
3a/1auw, BO3MOJKHBI | BO3MOXHBIE BO3MOJKHBIE | BOBMOXHBIC
OTICHUBAS € BapUaHTHI | BAPUAHTHI BapUaHTHI BapHaHTHI
JOCTOMHCTBA H | pELICHUA pereHus pereHus petieHus
HEJIOCTAaTKH. 3a/1a4d, 3a/1a4u, 3a/1a4u, 3a/1auw,
OTICHUBAS OTICHUBAS OTICHUBAS OTICHUBAS
JIOCTOMHCTB | JOCTOMHCTBA | IOCTOMHCTBA | JOCTOMHCTBA
a u|u u u
HEIOCTATKU | HEJOCTATKU. | HEJAOCTAaTKHU. | HEJTOCTATKHU.

HJ[-10I1K-1 Cnocoben pewams munogvle 3a0a4u npoHecCuoHAIbHOU 0esimeibHOCMU Had OCHOBE

SHAHUIL OCHOBHBIX 3aKOHO8 MamemMamuyecKkux, ecmecmeeHHO HAYYHbIX u
0bwenpogeccuonanbublX OUCYUNIUH C NPUMEHEHUEM UHDOPMAYUO HHO-KOMMYHUKAYUO HHBIX
MEXHON02ULL

3HaTh: He Hmeer 3Haer: 3Haer Ha | Bompocsl K
—  OCHOBHBIC | BJaxeeT MOBEPXHOCTH | — OCHOBHBEIE | BBICOKOM 3a4ETY.
3aKOHBI SHAHUAMHU bl¢ 3HAHUA B 3aKOHBI YpPOBHE: TeCTBI C
€CTECTBEHHO- B obaactsx: €CTECTBEHHO- | — OCHOBHBIC | 331ayamu.
Hay4HBIX 00J1aCTSAX: | — OCHOBHBIC HAay4HBIX 3aKOHBI

JUCLIUIUIMH 1 | 34KOHBI JUCLUIUINH €CTECTBEHHO-

penrenus OCHOBHBIC | €CTECTBEHHO- | ;g pemenns | HAYIHBIX

CTAHAPTHBIX 3aKOHBI Hay4YHBIX CTaHIapPTHBIX JOUCLIUIIIINH

3a/1a4 p | CCTECTBCHH | IUCIMIUIMH | 34719y B | A pemenus

coorBerctun | O HAYTHBIX | Juisl PCIICHUSA | coorpercTBHM | CTAHIAPTHBIX

¢  Hampapien- | PMCHHINIHH | CTAHNAPTHBIX | ¢ panpapnen- | 33184 B

HOCTBIO AT 3a1a4 B | HOCTBIO COOTBETCTBH

npodeccnonanp | PEHCHAA COOTBETCTBUH | 1ipoheccuona | U c

o CTaHIAPTH | ¢ HANPABIEH- | j1puoif HaIpaBJIcH-




[Inannpyembrie

YpoBeHb OCBOCHUS

pe3yabTaThl OuenouyHoe

OCBOCHUS HEC3a4TCHO 3a4TCHO 3a4TCHO 3a4TCHO CpPEeACTBO

KOMTICTCHITHH (MUHMMaNbHBIN)| (MOPOTrOBBIN) | (cpemHmit) (BBICOKMIA)

JeSITeNIbHOCTU bIX 3aJ1a4 B | HOCTBIO JEeSITENIBHOCT | HOCTBIO Keiic-3apanus
COOTBETCTB | mpod)eccuona | u npodeccruona | (3amaHus
uu ¢ | JpHOM JIBHOM nabopaTopHBIX
HaIpaBJieH- | 1E€ATEIbHOCTH JesITeNbHOCT | paldoT; 3ammra
HOCTBIO nu 0T4ETOB)
npodeccro
HaJIbHOU Pedepar
JeSITELHOC
™

Ymerb: He ymeer: | Ymeer Ha | YMeeT Ha | YMeeT Ha

—HCIOJIB30- —HCTONB3 | HU3KOM AOCTATOYHO | BHICOKOM

BaTh OCHOBHBIE | O-BaTh YPOBHe: M YPOBHe: YPOBHe:

3aKOHBI OCHOBHBIE | —HCIIOJIB30- | —HCIOJB30- | —HCIIOIb30-

€CTECTBEHHO- 3aKOHBI BaTh BaTh BaTh

HayIHBIX €CTECTBEHH | OCHOBHBIE OCHOBHbIE OCHOBHBIE

JTUCITATIINH JIJIS | O-HAYYHBIX | 3aKOHBI 3aKOHBI 3aKOHBI

perieHus JUCLUIUINH | €CTECTBEHHO- | ECTECTBEHHO- | €CTECTBEHHO-

CTaHAapTHBIX TUTST Hay4HBIX HaY4HBIX Hay4HBIX

3a1a4 B | pelIeHus TACTIATUTAH TACTIATUTAH TUCITATIITNH

COOTBETCTBHUH CTaHJApPTH | JUIA PELICHHs | Al PEUICHUS | [UId pelIeHUs

C HampaplieH- | BIX 33/1a4 B | CTAHJAPTHBIX | CTAHIAPTHBIX | CTAHIAPTHBIX

HOCTBIO ~ MPO- | COOTBETCTB | 3a7a4 B | 3a1a4 B | 3a7a4 B

(beccnoHaIbHOM | MU C | COOTBETCTBHH | COOTBETCTBUU | COOTBETCTBH

JeSITeNIbHOCTU HalmpaBJieH- | C HAalpaBleH- | C HANpaBleH- | U c
HOCTBIO HOCTBIO IIPO- | HOCTBIO TPO- | HallpaBJICH-
po- (beccnonanbH | eCCHOHANBH | HOCTBIO TIPO-
beccuonan | oi oif (beccnonanbH
BHOM JICATEIIFHOCTH | ACITEIRHOCT | OM
JeSITEILHOC u JESITeNIbHOCT
™ u

Baanern: He Baaneer Ha | Baiageer Ha | Biageer Ha

— croco0- | BJajaeer: HHU3KOM AOCTATOYHO | BHICOKOM

HOCTBIO — cmoco0- | YpoBHe: M YPOBHe: YPOBHe:

HCII0JIb30BaTh HOCTBIO — cmocol- | —  cmocob- | —  crnocod-

OCHOBHBIE HCII0JIb30Ba | HOCTBIO HOCTBIO HOCTBIO

3aKOHBI Tb HCIO0JIb30BaTh | UCIOJIB30BAT | MCIIOJIB30BAT

€CTECTBEH- OCHOBHBIE | OCHOBHBIE b OCHOBHBIC | b OCHOBHBIE

HOHAY4YHBIX 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI

JUCLUIUIAH JJI | €CTECTBEH- | €CTECTBEH- €CTECTBEH- €CTECTBEH-

perieHus HOHAYYHBIX | HOHAYIHBIX HOHAYYHBIX HOHAY4YHBIX

CTaHJAapTHBIX JTVCHUTUIAH | TUCIUTUIAH TACTIATUTAH TUCITATIITNH

3amaqy B | s JUIA peLIeHMs | AJsl PELICHUs | Uil pelIeHus

COOTBETCTBHUH peLIeHus CTaHJAPTHBIX | CTAaHAAPTHBIX | CTAaHAAPTHBIX

C  HampaBlieH- | CTAaHIAApTH | 3a7ad B | 33724 B | 3a7a4 B

HOCTBIO  MPO- | BIX 331324 B | COOTBETCTBHH | COOTBETCTBUU | COOTBETCTBH

(eccnoHaIbHOM | COOTBETCTB | C HAMpAaBJCH- | C HANpPaBICH- | U c

JeSITeNIbHOCTU uu C | HOCTBIO TIPO- | HOCTBIO IMPO- | HANpaBJIeH-

HampasieH- | eccnoHambH | (heCCHOHANBH | HOCTBIO TIPO-




[Inanupyemeie | Vpopenns ocBoeHus
pe3yabTaThl OuenouyHoe
OCBOCHHS HE3a49TEHO 3a4TEHO 3a4TEHO 3a4TEHO CPEICTBO
KOMTICTCHITHH (MUHMMaNbHBIN)| (MOPOTrOBBIN) | (cpemHmit) (BBICOKMIA)

HOCTBIO ot ot (beccnonanbH

po- JEeSITENIbHOCTU | IEATENbHOCT | OH

(eccuonan u JESATSILHOCT

BHOU u

JeSTEBHOC

™

7.3 TunoBble KOHTPOJIbHbIE 3aJaHMSl MJIM HHbIe MaTepHAJIbI,
He00XoauMble JJsl OLleHKHM 3HAHWIl, YMEeHHUil, HABBIKOB, XapaKTepU3yIOIIMX
Tansl (POPMUPOBAHUS KOMIIeTeHUMI B mpouecce ocsoenus OIIOII BO

KoHTpoIb OCBOCHUS TUCIUILIMHBI «XUMUSD TPOBOAUTCS B COOTBETCTBHH C
[1n Kyol'AY 2.2.4 «@ono oyenounvix cpedcmey.

TeKyH_II/Iﬁ KOHTPOJIb IO AJUCHUIIJIMHE «XUMHSI» IIO3BOJISIET OLCHUTH CTCIICHBb
BOCIIPUATHUA yqe6H0r0 Mar€puaga U HNpOBOAUTCA IJId OLCHKHU 3HaHPII>'I, yMeHHﬁ, HaBBIKOB H

OTIBITA JCATENFHOCTH, XapaKTEePU3YIOIIUX d3Tambl (HOPMUPOBAHHS KOMIIETEHIIMHA B TIpOIECCEe
ocsoenusa OITOIT BO

Texymuii KOHTPOJb MPOBOAMUTCA KAaK KOHTPOJb TEMaTHUYECKUU (IO MTOTaM HM3y4CHHS
OTIPENICNICHHBIX TEM JHCHUIUIMHBI) ¥ PYOSXKHBIH (KOHTPOJb OIPENSICHHOTO pa3lena Win
HECKOJIBKUX Pa3elioB, Mepel TeM, KaK MPUCTYIHUTh K U3YICHHIO OYEPEIHON YacTH y4eOHOTO
Matepuana). Pe3ynbraTel TEKyIero KOHTPOJIsl HCHOIB3YIOTCS MPU MIPOBEACHUH MPOMEKYTOYHON
aTTeCTaIiH.

Keiic-3ananusi k 1a0opaTopHbIM padoTam

Keiic-3ananue mo teme Ne 1. «IlosiyueHue u u3ydeHune CBOWCTB npeacTaBuTesei
Ba)KHeMIIMX KJAacCOB HEOPTaHMYECKHUX €OeIMHEeHUi»
Omnpit 1. IlosyyeHue cpeqHux coJiei

a) PeakruBbI: pactBop xJopuaa 6apwus 1 H., pacTBop cynb(dara Hatpus 1 H., mpodupka

Boinosanenue. Baecure B mpoOupky 3-4 karm pactBopa xyopuna 6apusi, nodassre 3-4
KaIuli pacTBoOpa Cyib(ara U HaTPHs.

0) PeakTuBbI: pactBop cynbhara Memm 1 H., TIHK METADTIYECKUH, TIPOOHpPKA.

Boinosanenue. Baecure B mpoOupky 3-4 karum pactBopa cyiab(ara Meau, IOMECTUTE B
MPOOUPKY B paCTBOPOM COJIM KYCOYEK [[UHKA.

B) PeakTMBBI: HaCHILIEHHBIM PACTBOpP THIPOKCHAA Kaiblms, okcupa yraepoma (IV),
anmapar Kunma.

Boimosnnenune. Haneiite B mpoOupky mo 1/3 oObema pacTtBopa THIPOKCHIA KaTbLUSA
(13BecTKOBasi BOJA) W MPOIyCTUTE 4depe3 Hero okcun yrepoga (IV) (yrnekucneni ra3) u3
anmapara Kurimna 10 nosBiaeHust MyTu.

3ananue. 3anuch JaHHBIX ONBITA.

1) Or™MeThTE N3MEHEHNUS B TPOOUPKAX B XOJI€ TIPOBEICHUS OIBITOB.

2) Hanummre ypaBHEHHUS] XUMUYECKUX PEAKIIHA, IPOTEKAIOIINX B MPOOUPKAX.

3) Ion xaxnol M3 peakuuid yKa)KUTe MPU3HAK peakUuuu (Hampumep, ocagokK Oenoro
[BeTa, 00ECIIBEYNBAHHUE U T.II.)

4) HazoBuTe BCE MPOJYKTHI PEAKIIMH, 32 UCKITIOUEHUEM BOJIBI.




5) Chopmymupyiite BHIBOI: peaKUUSIMH, MeKIY KAKHMHU KJIAcCaMH HeOPraHM4ecKux
coeJUHEeHUI1 MOKHO MOJYYUTh CpeHue coau?
OmnpIt 2. [losryuenne kucioii coamn

Uepes pacTBOp C 0CaaAKOM, IOJYYEHHOM B OmbITe 1B, mpomyctute M3 anmapara Kumma

YIIIEKUCIIBII Ta3 O PaCTBOPEHUS OCaIKa.

3ananue. 3anuch JaHHBIX ONBITA.

1) OT™MeThTe U3MEHEHUS B IPOOHUPKE B XOZE MPOBEICHUS OTIBITA.

2) Hanummre ypaBHEHHS] XUMUYECKOH pEaKIny, MPOTEKAIOIIEeH B TPOOHpKe.

3) Ykaxure Mmpu3HaK MpPOTEKaHUS PEaKLUU.

4) HazoBuTe MPOIYKTHI PEaKIHH.

Onpit 3. IlepeBoa kKuCI0H €O B CPETHIOI0

BoinosHenue. [lonyueHHsIi B onbiTe 2 pacTBOp pasaenute Ha 2 yacTu. OnHy npoOupky
C PacTBOPOM KHCJOH COJM HarpeiTe Ha BOISHOW OaHe, a BO BTOPYIO J100aBbTE THUAPOKCH]
KaJIbLHS 10 TIOSABJICHUSI IPU3HAKOB OCaJKa.

3ananue. 3anuch JaHHBIX ONBITA.

1) Or™MeThsTe N3MEHEHNUS B TPOOUPKAX B XOJI€ TIPOBEICHUS OIBITOB.

2) Hanummre ypaBHEHHS] XUMUYECKUX PEAKIHA, IPOTEKAIOIINX B MPOOUPKAX.
OnpiIt 4. [losrydyeHHe 0CHOBHOI1 COJIH

BoinmosiHeHue. B npobupky Haneiite 1 cM® pacTBopa xjopuia KobanbTa M 100aBbTe MO KarlisaM
pas30aBieHHBII pacTBOp THAPOKCHAA AMMOHUS JI0 MOSIBIICHHUS YCTOWYMBOTO NPU BCTPSIXUBAHUHU OCAJIKA.

3ananue. 3anuch JaHHBIX ONBITA.
1) Or™MeThTE N3MEHEHNE B IPOOHUPKE B XOZE MPOBEICHUS OTBITOB.
2) Hanumure ypaBHeHHE MPOTEKAIOLIEH XUMUYECKOM PEAKIIH.
3) HazoBuTe mpoOayKThHI peakiuy.
Omnpit S. I[lepeBo 0CHOBHOI €OJIM B CPETHIOIO

BoinosHenue. B momydeHHbI B ombiTe 4 pacTBOpP € OCaaKOM J00aBbTE MO KarlisiM
pacTBOp pa30aBICHHON CEPHOI KHCIOTHI 10 PACTBOPEHHS OCAIKA.

3ananue. 3anuch JaHHBIX ONBITA.

1) OTmeThTE U3MEHEHNE B MPOOUPKE B XO/€ MPOBEACHHSI OIIBITOB.
2) Hanumure ypaBHeHHE MPOTEKAIOMIEH XUMUYECKOM PEAKIIH.
3) HazoBuTe MpOayKTHI peakiuH.

Keiic-3aganue mo reme Ne 1. «OcHOBHBIE 3aKOHBI ¥ IOHATHSI XUMMID)

b) «Onpenenenne MoIpHO# Macchl IKBUBAJIEHTA MeTAJLIA)

Onpenenenue MOJSIPHBIX Macc 3KBUBAJIEHTOB METAJUIOB OCHOBAHO HA PEaKIUH

B3aMMOJICHCTBUSI METAJIOB C KHCIOTAMHU:
Zn + H2SO04 —: ZnSO4 + H2t

BbinoJiHeHHe IKCIIEPUMEHTA:
1.Ilpogepka 2epmemuunocmu npudopa (ACp>KUT IU OH ra3). YPOBEHb BOJbI B IPaJyupOBaHHOM
cocyne ycraHoBuTe Ha «0». 3aTeM MoJICOeTUHUTE K TPalyipOBAaHHOMY COCYAY PEAKTOP U
OIYCTUTE YPaBHUTENIbHBIA COCY/ HIKE YPOBHS BOABI B rpagyupoBaHHoM. [Ipu omyckanuu
YPaBHUTENBHOTO COCYZIa YPOBEHB BOJIbI B IPaAyHPOBAHHOM cOCyae HEMHOTO nonuszures (~1-1,5
cM®), Ho 3ateM crabumusupyercs. Eciau yepes 1-2 MuH nanbHeifero nonuxenus ne oyser,
puOOp MOKHO CYUTATh TEPMETUYHBIM.



Pucynoxk. [Tpubop st onpeneneHns MOJSIPHOM MacChl SKBUBAJICHTA METaIlIa:
1 —mockonoHHas koJida (b0 mpodupka); 2 — 3aKuM; 3 — MepHast OIOpeTKa;
4 — ypaBHUTENBHBIN COCYA
2.3anpasxa peaxmopa. OCTOPOXHO CHSB PEakTop, MEPEHECHTE B HEro 2-3 ¢M® 2 H pacTBopa

H>SO4. 3arem ocymmTe BHYTpEHHHE CTEHKHM BEpPXHEH dYacTH peakTopa (HIBTPOBATBHOMN
Oymaroif ¥ OCTOPO’KHO IOMECTUTE B 3Ty YacTh peaKkTOpa KyCOUYEeK B3BEIICHHOTO IIMHKA (Maccy
[IMHKA 3aIUIIATE B XKYpHAN).

PeakTop ¢ KycOUKOM IIMHKAa B BEpXHEH YacTH OCTOPOKHO TOACOEIWHHUTE K Tra300TBOIHOMI
TpyOke mpubOpa, HE [OIMycKas IONajaHus LUHKAa B KHcIoTy. [IpoBepsre mpubop Ha
TepMETUYHOCTH B TeueHne 2-3 MuH. [locie 3Toro onpeaenute ypoBeHb BOABI B TPaIyHPOBAHHOM
cocyne no peakuuu (Vi). 3aTeM OCTOPOXKHO, MPUAEPKHUBAsi PEAKTOP y BXOJAa Ta300TBOIHOU
TPYOKH, CTPSIXHUTE IMHK B KUCIIOTY — HAYMHACTCS BBIACIICHUE BOJIOPO/A U BEITECHECHNE BOJBI B
YPaBHUTENBHBINA COCY.

3. H3zmepenue oovema evloenusuiezocsa 6000pooa

[To okOHYAaHMHM pEaKIWU CIEAYeT TMOA0XKIATh 3-5 MHH, 4TOOBI Ta3 B NpHUOOpE MPHUHSII
TEMIIepaTypy OKpYKAIOIIETO BO3/AyXa. 3aTEM OIyCTHUTE YPAaBHUTEIBHBIN COCYA A0 YPOBHS BOIBI
B TPAJyHPOBAHHOM, U, €CIIM B Te4eHHE | MUH He HAONI0JaeTCs M3MEHEHUS YPOBHS, 3aIUIINTE
YPOBEHb BOJIbI B TPalyipOBaHHOM cocyzie nocie peakuuu (Vz).

O6nvem BeienuBIierocs Bogopoaa: V(Ha) = (Va) - (Vi)

4.  3anucv 0annblx onvlma u paciensl

Macca meramia, m, T.

YpoBeHsb BOABI 10 peakiuu, Vi  cM’.

YpoBeHs BOBI IOCIIE PEAKIUH, Va , CM°.

O6BbeM BBIIEIHMBIIErocs BOA0poaa, V=V, - Vi, cm’.
Temmnepartypa, t °C.

AolcomoTtHas Temnepatypa, T, K (273+ t °C).
Atmocdeproe naBienue, Papy.

XN R

JlaBneHme HACHINIEHHOTO BOISTHOTO Tapa IpY TaHHOHW Temreparype (CM.TalJl. HIxKe).
[MapuuansHoe aaBiaeHue Boaopoaa, P(u) = P — P(u20).

°

Pacuem MOJl}lpHOﬁ MACCobl IK6UGATIEHMO6 memaJiia 08yM}l cnocooamu.

1.Beruncnute Maccy BBITECHEHHOTO BoJopoja (m) 1o ypaBHeHuio Krameiipona -
Menneneesa P(H,)V (H, )= (m|M)RT (R=8,31 Jix-momns/x™" , umm

R = 62363,7 cm*MM. pT. cr/monsrpan). Ilocie ITOro paccuuTaiiTe MOTAPHYIO Maccy



SKBHUBAJICHTOB, UCTIOJIL3YS | —€ MaTeMaTHIeCKOe BEIPAKECHHE 3aKOHA IKBUBAJICHTOB.
2.PaccunTalite 00beM BBIJCIUBIICTOCS BOJOPOJAa MPU HOPMAIBHBIX ycioBuax (Vo) Mo

ypaBaenuto Kuamneiipona: VOI% =Vl H% mpu Po = 760 mm. pr. ct., 273 K. 3Has
0

MOJISIpHBI 00BEM SKBHBAJIICHTOB BOJOPOJa, PacCUUTAiTe MOJISIPHYIO Maccy Meramia (2-e
BBIpaKCHHE 3aKOHA DKBUBAJIICHTOB).
Tabnwmira. /laBnenre HACBHIIIEHHOTO BOASHOTO Mapa B PABHOBECUU C BOJIOU

Temnepatypa, °C | JaBnenue napa, I[1a Temneparypa, HaBnenne mnapa, Ila
(MM prt.CT.) °C (unpr.cr.)
0 0,61-10%(4,58) 19 2,20-10%(16,48)
5 0,87-10%(6,54) 20 2,33-10°(17,53)
10 1,22-103(9,20) 21 2,48:10%(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)

Berauciimre abCoMOTHYIO U OTHOCUTEIBHYIO TTOTPEITHOCTH OTTBITA.
Abconrwomuan nozpeuwtnocms d;:

di = Mokom) - Mokguer), THE Mokom) — CpeHEE 3HaUCHHUE MOJIIPHOW MacChl SKBHBAJICHTOB
IWUHKA, PACCYMTAHHOE IO 3KCIIEPUMEHTAITLHBIM JJAHHBIM, I/MOJIb.
Mok(uer) — 3HAYCHUE HCTUHHOW MOJIIPHON MacChl SKBHBAJICHTOB IIUMHKA, T/MOJIb.

Ommuocumenvhasn nozpewtnocms, d, %:

d,% =L.100%.
M»>k

(ucm)

Bboieoo:

Keiic-3ananue no teme Ne 2 «OCHOBbI XMMH4Y€CKOH TePpMOAMHAMHUKI»
(JHeprernka XUMHU4YeCKHX MPOIECCOB)

A) OnpenelieHne HANPABJIEHHOCTH MPOTEKAHHUS Mpollecca
1. Mcnionb3ys CipaBouHble JaHHbIE TaOJIHIIbl, ONpeeauTe H306apHbIi Temtooit sddexkt AH o5

XMMHMYECKON PEAKIINY BAILIETO BAPUAHTA
CoHary + 302¢) «22CO2r) + 2H200x0

CueﬂaﬁTe BbIBO/1 0 BBI/ICJICHUH WM IOIVIOICHUH TCIVIOTHI B MPOLIECCE PeaKIIUU.



2. Onpenenure usmenenue sutponud AS’9s B X0le XMMHUECKON PEaKIUu, MPOTEKAKOIIEH mpu
CTaHJaPTHBIX YCJIOBHUSX B HJCAIBHOM ra3o00pa3HoM cocTOSHUN. QObSICHUTE 3HAK U3MEHEeHHs
AS%98 B pesysibTaTe JAHHOM peaKiuu.

3. Onpenenute usMeHeHue sHeprun I'u66ca AG%o9s B X0zle XMMUYECKOH PEAaKIUHU, MCHOb3Ys
CIIpaBOYHbIE JaHHBIE TaOuIs. 1o 3HaKy m3Menenus sueprun [ n66ca AG'vs caenaiite BLIBOA

0 BO3MOKHOCTH CAMOIIPOU3BOJIbHOI'0 IIPOTCKAHUA PCaAKIIUU.

Bemecrso | CocrosiHue AH'o5 kDo AG0s Kk/Doic S%s,  Jlx/Momb-K
MOy MOTb
CHy r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
CoHy r 52,280 68,173 219,450
NH;3 r -45,190 -16,647 192,500
CH4 r -74,850 -50,830 186,190
CO r -110,520 -137,270 197,910
CO; r -393,510 -394,380 213,650
H,O r -241,830 -228,590 188,720
H,O XK -285,950 -237,190 69,940
N> r 0,000 0,000 200,000
H> r 0,000 0,000 130,590
0, r 0,000 0,000 205,030
Ch r 0,000 0,000 222,950

b) «Onpenenenne tensosoro 3¢gdexra npouecca pacreopedusa NHsNO3»

Oo6opynoBanne u mMatepuanasnl. 1. Hutpar ammonust NH4NO;. 2. Crakansr (250-300
mi). 3. TepMOoMeETp, YKpEIUICHHBIN B IITATUBE.

Beinonnenue. B crakan Hanelite HeMHOTO BOABI. OIMyCTHTE TEPMOMETp, TIOTPY3HUB €r0O
apuK B BOJY. 3aTeéM BHECHTE B CTaKaH HECKOJIBKO JIOXKEK MEJNKHX KPHUCTAIOB HHUTpara
aMMOHUs1. TepMOMETp MOKa3bIBAET CHIIbHOE MOHMKEHUE TEMIIEPATYPBI pACTBOPA.

NH4NO3(KP) + nH,O = NH4NO3-nH»O.
3ananue. Ykaxurte 3Haku (>0,<0) Q u AH npouecca pacreopenusi NHsNO3,

Keiic-3ananue no teme Ne 2 «3aBHCMMOCTD CKOPOCTH XMMHUYECKOH peaKunu
OT KOHIEHTPALU¥ PearupPyoIUX BellecTB B JaHHBIX YCI0BHUAX».
OmnbIT 1. 3aBMCMMOCTH CKOPOCTH PEAKIHH OT PAa3JINYHBIX (PAKTOPOB
A) OT KOHICHTPAIIMM Pearupyroiiux BeuecTrn

PeakTuBBI M 000pyI0BaHHE: PACTBOP CEPHOM KHUCIOTHI 2 H., PAacTBOp THOCYIb(dara
Hatpus (Na2S;03) 1H., qucTHIDIMpPOBaHHAST BOJIA, YETHIPE MEPHBIC MPOOHUPKH, KaNeTbHHUIBI WA
MUTIETKH, CEKYHAOMED.

Tuocynbdar HaTpus pearupyeT C CEpHOH KHCIOTOH 10 CIEIYIOUIEMY YypaBHEHHIO
peakuuu:




NazS:03 + HSO4 = NaxSO4 + SOz + H,0 + S|

[Tpu3HakoM mpoTEKaroIIel peakiiy SIBISETCS 00pa30BaHNUE MYTH NPH BBITIAJICHUN CEPHI B

OCaaoK.

JInist IpOBEZICHHS OTBITAa B YETHIPEX MPOOHMpKaxX MPUTOTOBBTE paBHBIE 0OBEMBI PACTBOPOB

THOCYNb(aTa HATPUS PA3TMYHON KOHIICHTPAIWH, JJIsI 3TOTO BHEcuTe B mpoOupku 4, 6, 8§ u 12
Kamelsb THOCYNb(ara 1 IoBeauTe 00beM B MPoOUpKax A0 12 kamemnb, 100aBUB B KaXIYIO BOY,

KakK yKa3aHo B Tadymie 1.

3atem B 1-10 mpoOHMpKy J100aBbTEe | KaIluIlO CEpHOUM KUCIIOTHI, OJJHOBPEMEHHO BKIIOYUB
cexynnomep. [Ipocieanre, 9ToOOBI Karuist HE TOMaia Ha CTEHKU MPOOUPKH.
Kak To7pKO MOSBUTCS MYTh, BBIKIFOUNTE CEKYHOMED, U 3aHECUTE PE3yNbTar B Ta0miy 1.

[ToBTOpHTE OTBIT C 2, 3 U 4-ii IPOOHpPKAMH.

3anaHue. 3anuch JAHHBIX ONBITA.
1) 3anecute B TabNMIly JaHHBIC, IPOBEACHHBIX HCCIIETOBAHUN

Tabnwuira - JlagHbIe ONBITA

Ne KonnuectBo kanens Obmee | OTHOCHTEIB- Bpewms OTtHocurenp

po- YHUCIIO | Hasi KOHLIEHT- | MOSIBJICHHUS | Hasl CKOPOCThb
Pacteop | HO | PactBop | ooy, panusi. MYTH, peakuuu

6HpKH Na,S,03 H,SO4 N3.28203, t, CeK 1

Voom. Comn. 1/t, cex

1 4 8 1 13

2 6 6 1 13

3 8 4 1 13

4 12 - 1 13

2) PaccunTaiiTe OTHOCHTEIBHYIO IPAKTUIECKYIO CKOPOCTh PEAKIIUH IS KQKIOTO CITydast
(1/t), 3Has BpeMs peakiuu. 3aHECHTE B TAOJIHILY.

3) PaccumraiiTe OTHOCHTENHHYIO KOHIIEHTPAIHIO THOCYIb(aTa: MpUHIMAsi KOHIIEHTPAIHIO
B niepBoii ipobupke ¢ 4-51 KarmsaMu Cory = 1, ¢ 6-10 Kamsimu — Corg = 1,5 1 T.71. 3aHECHTE TaHHBIE
B Ta0wIry.

4) IMoctpoiite rpaduk 3aBUCHMOCTH OTHOCUTENHHOM MPAKTUIECKON CKOPOCTH PEAKINH OT
OTHOCUTENPHOI KOHIIEHTPAIN! THOCYIb(aTa HaTpHsl, OTKIIAaAbIBas 3Ha4eHus 1/t mo ocu X n
Com. moocu Y.

5) ChopmynupyiiTe BHIBOJ 0 3aBUCHUMOCTH CKOPOCTH PEAKIMH OT KOHIEHTPAIMHU
THOCYJIb()aTa HATPUSA NMPH JAHHBIX YCJIOBHUSX.

OnpIT 2. 3aBUCHMOCTH CKOPOCTH PeaKIMU OT TeMIepaTypbl

Wzyuure Ha mpuMmepe peakuu B onbITe 1.

BoinosHenue. [lns sToro B TepmocTtar ¢ TemnepaTypod Ha 10 °C Bellie KOMHATHOM
TEMIIepaTyphl MOMECTHTE 2 IPOOUPKHU: OHY ¢ 4 KarsMu | H pacTBopa THOCY/Ib(daTa HaTpus U 8
KaIUIIMHM BOJBI, B JPYTYI0O — C OJHOM KaIjied CEepHOM KHMCIOTHL. Uepe3 5 MHUHYT cMmemanTe
COZIePKUMOE IPOOUPOK M OTMETHTE BPEeMs TIOSBJICHUS MYTH.

[ToBTopuTe onbIT npu TemnepaTtype Ha 20 ° u 30 ° Bbllle KOMHATHON TeMIIEPaTyPHI.



3aganue. 3anuch JaHHBIX ONbITA.

Pesynbrarel BHECHTE B TAOJIMITY M TOCTPOUTE Tpad)iK 3aBUCUMOCTH CKOPOCTHU PEAKIIUH OT
TeMreparyphl. Paccuntaiite 3HaUCHNE PAKTHIECKOTO TeMITepaTypHOTo Koddduirenra,
ucnoib3ys npasmio Bant-T'odda.

OnpiT 3. Bansinue npupoabl pearnpyonmx BelecTB HA CKOPOCTh XUMHYeCKOH peakuuu

Brinosnnenue. B 1se npo6upku npusieiite mo 2 cm® pactBopa KMnOs 1 2-3 xanmm
pacTBopa CepHOM KHCIOTHI. 3aTeM 100aBbTE B MEPBYIO — CBEKEIPUTOTOBICHHBINA PacTBOP
NaxSO3, a Bo Bropyto NaxSOs,

3aganmue. 3anuch JaHHBIX ONbITa. OTMETHTE, B KaKO MPOOUPKE MPOUCXOIUT U3MEHEHUE
okpack# pactBopa. ChopMympyiiTe BEIBOI O BIMSHAN TPUPOJIBI PEarnpyIOIMINX BEIIECTB Ha
CKOPOCTh XMMHUYECKOMN PEAKIUH.

BoinosHuTe pacueTrnoe 3aganue no teme « CKOPOCTh XUMHYECKHX PEAKIIHID)

ATMOc(hepHbIe 3arpsi3HEHUS TIOCTETIEHHO YHUUTOXKAIOT 3aIIMTHBINA O30HOBBIH CIOW 3eMIIH.
O30HOBOMY CIIOI0 YIPOKAIOT, MOCTYyHArONe B arMocdepy GTOpHUpOBAaHHBIE U XJIOPHUPOBAHHBIE,
yrineBopoponsl — ¢peon, Hanpumep CCLF, CChF2, CCIF;. Onn xuMudecku CTaOWIBHBI B
HIDKHUX CIIOSIX aTMOcQepsl, HO B cTparocdepe Moa AeHCTBHEM YIbTPadUOIETOBOTO H3IYICHUS
CorHITa pa3pymaroTcs, BBIICISAS aTOMapHBIA XJIOP, MOCE Yero HaYMHAIOT MPOTEKaTh PEaKIuu
B3aUMO/ICHCTBUSI aTOMAPHOTO XJIOPa C 030HOM.

Paccuumaiime ckopocms maxoui peaxyuu ¢ 00pazos8anuem KUciopooa u MOHOOKCUOA
xnopa, ecnu yepes 15 ¢ nocne Havana peaxkyuu MOIAPHAS KOHYeHmpayus 030Ha oviia 0,3 moav/1,
a uepes 35 ¢ om nauana peaxyuu cmaia pasua 0,15 monv/n.

Keiic-3axanue no teme Ne 2
«Xumnyeckoe papHosecue. [Ipunnun Jle-llarenbe»

Onsit 1. CMEIIIeHPle XUMHYECKOIo paBHOBECHUSA B 3AaBUCUMOCTH 0T KOHICHTPALlUA
MNPOAYKTOB M UCXOJAHBIX BEIIECCTB, IPH B3aM MO eiicCTBUU xJjiopujaa )Ke.ﬂe3a(III) C poaaHUuaAOM
KaJusi

OoOopynoBanue u matepuajbl. 1. Uerblpe koHmuyeckue mpoOupku. 2. [Tumerkm. 3.
benprit skpan. 4. Xnopun xemnesa (III) FeCls 0,0025 1. 5. Poganua xamas KSCN 0,0025 =. 6.
Xnopun xanmust KCI (kpucrammmaecknit). 7. JucTiumpoBaHHas BOJA.

BoinosiHeHue padoTsl. B yeThipe KoHMUeckne mpoOupku BHecuTe 1o 5-7 kamnens 0,0025
H. pactBopoB xmopuna >xeneza (III) u pomanunma xamusi. PacTBopbl pasmemaiite CTEKIAHHOMN
MAJOYKOM M MOCTaBbTe B MITaTUB. OAHY NPOOUPKY C MOJyYEHHBIM PACTBOPOM COXPAaHUTE IJIs
CpaBHEHHS PE3yJIbTaTOB OMBITa. B ocranbHbie MpOoOHPKH M00aBbTE CIEAYIONINE PEAKTHUBBL B
mepBy0 - 1 Kamjro HackllleHHOTo pactBopa xnmopuna sxkenesa (III), Bo Bropywo - 1 xammo
HACBILICHHOTO PacTBOpa POJaHUAA KaJUsl, B TPEThIO - HECKOJIBKO KPUCTAJUTMKOB XJIOpUAA KaJus.
CpaBHUTE HMHTEHCHUBHOCTh OKpPACKM IIOJYYCHHBIX PACTBOPOB C HHTEHCHBHOCTBIO OKPACKU
3TaJlOHA.

3anuch AAaHHBIX ONbITA. 3alUIIATE CBOM HAONIOACHUS TPU MPOBENECHUH pPaOOTHI.
CocraBpTe YypaBHEHHE COOTBETCTBYIOHIEH OOparMMOW peakuMd ¥ HANHUIINTE BBIpAKEHUE
KOHCTaHTbI paBHOBECHS.

1. Kaxkue BemiecTBa HaXOASTCS B HCCIEAYEMOM PacTBOPE MPH PaBHOBECHH?

2. Kakoe BemiecTBo NpUIaeT pacTBOPY KPACHYIO OKpacKy?
3. Kak wu3MeHsieTcsi MHTEHCHBHOCTh OKpPAaCKH pPacTBOpa M, B KAaKOM HAalpaBICHUU



CMENIaeTcsl paBHOBECHE NAaHHOW PABHOBECHOW CHCTEMBI NpH JOOABICHHUH: a) XJIOpHUIA >Keie3a
(IIT); 6) pomanKga KaaKs; B) XJIOpUIa Kaus?

4. Kak u3MEHSIOTCA TOpPH 3TOM B KaXIOM Cily4yae KOHIEHTPALMH KOMIIOHEHTOB
PaBHOBECHOM CHCTEMBI a) poraHuzaa; 0) xymopuaa kamus; B) xjopuna xenesa (II1); r) poganuna
KaJIisl 0 CPaBHEHUIO ¢ UX KOHLUEHTPALMSIMHU [IPH YCTaHOBJICHUH NEPBOHAYAIIBHOTO PAaBHOBECHS?

OnpIT 2. BinsiHue TeMniepaTypbl Ha CIBUI XHMH4€CKOI0 PAaBHOBeCHUsI

PeakTMBBI M MaTepHajbl: HOAHAs BOJA, pAcTBOp Kpaxmana, MHPOOHPKH, CHHPTOBKA,
Jiep KaTeb.

Bruinosnnenue pagotsl. Haneiite B 1Be npoOHpKy 1o 3 cM® HOAHOM BOJBI U J00aBbTE B KAXKIYIO

u3 HUX 10 1-2 xarum pacTBopa kpaxmana. Harpelite onny n3 npooupox. CpaBHHTE OKPacKy.

3anaHue. VYKaXHUTEe HampaBlI€HUE CABUTAa XHMHYECKOTO PpAaBHOBECHS IIPU MOBBIIICHUU

TEMIIepaTyphl U 3HAK TEIUIOBOTO (P deKTa peaKIiH.

Keiic-3ananue no teme Ne 3 «CtpoeHue aToma»

OmnbIT «OnpeaesieHne BO3MOKHBIX NI€PEX0I0B TeKTPOHOB B aTOMe HATPUSD»

PeakTuBbl U oOopynoBanme: QapdopoBas dalKa, COUPT ITHIOBBIA, CTaJbHBIC
MIPOBOJIOYKH, HACHIIIIEHHbBIE PACTBOPHI COJICH: XJIOPHUIa HATPUSA, XJIOPUIA JIUTHS, XJIOpUIa Kalus,
xyopuaa Oapusi, XJIOpUaa KaubIusl.

Xon pa6oTsl

[Tamouky, ¢ BIAsSHHOW B HeEE IUIATHHOBOW IPOBOJIOYKOM, OIYCTHTE B PacTBOP COJIM H

BHecuTe B miams. [lmamst okpacuTcst B XapakTepHbIE 7151 METaJUIOB 1IBETA.

3ananue. 3anuch JaHHBIX ONBITA.

1. 3anecute HaOMmoOcHUS B TaOMIy 1

Tabmmia 1 — OxpammBaHue IAMEHH METaJUTAMHU
Merann [IBet mmamenun A, HM
Na
Ca
Li
Ba
K

2. Tlo mBery miaMeHW BbIOEpeTe Nuamna3oH JUIMH BOJH, NMPU KOTOPBIX HaAOIIOmaeTcs
MEePeXo/1 AEKTPOHOB B aTOMax METa/UIOB (Tabi. 2), u 3aHecuTe B 1-10 TabmHILy.
Tabmwmia 2 - J/lnama3oH JIWH BOJIH B BUIUMOM CIEKTPE

A, HM <390 390 -410 | 420 — 470 — 540 — 580 — 620 - 780 | > 780
450 530 580 610
BET HeBun. | ®uoner. Cunnit | 3enéuwrii | XKénrerit | Opamxk. | Kpacuerit | HeBup.

3. Jlns HaTpus paccYUTanTe BO3MOKHBIC TIEPEXOIbI JJIEKTPOHOB B aTOME, UCIOJIB3Ys
JJIA ONPEACIICHUA NJIMHBI BOJIHBI 3aBUCHMOCTD OHEPTHU KBaHTa OT JJIMHBI BOJIHBI (ypaBHeHI/Ie
1):
A =hc/AE, (1)
rae A — JJIMHA BOJIHBI, HM;
AE — sHeprus, BEIIEISIOMIASCS [IPU TIEPEX0Ie JIEKTPOHOB;




¢ — ckopocTh cBeTa (2,9-10% M/cex nmm 2,9-10"7 am/cex);
A — nocrosinHas [lnanka (6,63-10-107* Ix-cex nmu 4,11-107° 5B )
[Moncrasmnsst B hopMyny 3HaUeHUs ocTostHHON [T1aHka 1 CKOpOCTH cBeTa, MOJTydaeM:
A=1240,8/ AE, (am) 2)
4. 3nauenue AE paccuuraiiTe mpu ydere, 4TO MNEPEXObl 3JIEKTPOHOB B aTOME HATPHS
BO3MOXXHBI B TIpeAenax ¢ 3-ro mo 7-i SHEepreTMYecKuil YpOBEHb - IpH Iiepexoie Ha 8§-i
JHEPreTHUECKUN YPOBEHD JIEKTPOH OTPHIBAETCS OT aTOMa HATPHSI:

ms gy BB D
[ T 1l T I

A

$

E, E, E; E4 Es Es Ex (OTpPEIB €)
3,027 3,547 4,068 4,589 5,110 5,140

5. Paccunraiite 3Ha4€HNS JHEPTHH, BBIAEIAEMON MTPU BCEX BO3MOKHBIX MEPEX0Iax
AIIEKTPOHA B aTOME HATpus, U 3aHecuTe 3HadeHus AE B Tabmmiry 3.

Tabmuua 3 — PacueT sHEprum BO3MOKHBIX MIEPEXOA0B IEKTPOHA B ATOME HATPUS

Ne AE AE AE, 3B | A, am OnTrYecKuii CIIeKTp
(1BeT njuaMeHu)

AEe-1 Es- E1 2,113 | 587

AFE¢2 Es- E»

AFEg.3 Es- E;

AE¢4 E¢- E4

AEs.5 E¢- Es

AEs.1 Es-E;

AEs Es- E»

AEs3 Es- Es;

AEs 4 Es- E4

AE4. E4-E4

AE42 E4- Eo

AE43 E4-E;

AE3 E;- E;

AE3 E3;- E»

AE> E>- E;

6. Ucnone3ys paccunrtannbie 3HaueHuss AE, mo dopmyne (2) naiinure 3HaYCHUS AITHH
BOJIH A U KQKIOTO MIEPEX0/1a ¥ 3aHECUTE B TaOMITy 3.
7. 3anumure B KOJOHKY «ONTHYECKHI CIIEKTp» IBET IUIAMEHH, COOTBETCTBYIOIIUIT
MOJy9eHHOMY 3HaYCHHUIO JUTMHBI BOJHBI U3 PUCYHKA.
8. CodopmymupyiiTe BHIBOJ: Ha OCHOBAHMH NPOBeAeHHbIX pacyeToB A u AE,
YKaKUTe, KaKue Mmepexoabl 3JIeKTPOHOB BO3MOKHBI B aTOMe HATpusi?
Keiic-3ananue no reme Ne 4

«XumMu4eckas cBs3b. CTpoeHHe NPOCTEHIINX MOJIEKYJD»

Js coemunennii I, HI, CrCls, PbO, (H20),, CH4
a) YKaKUTE TUI XMMHYECKOH CBA3H B MOJIEKYIAX;



0) cocTaBbTE 3MEKTPOHHBIE CXEMbI 00PAa30BaAHUA MOJIEKYJI C KOBAJIEHTHOM
cBs13b10. OmpenenuTe BaJCHTHOCTh U CTETICHb OKHUCIICHUS;
B) M300pa3uTe MEKTPOHHBIMH YPAaBHEHUSIMH MPOLIECCHI 00pa30BaHMs
MOJIEKYJI C HOHHOW CBS3BIO;
T) YKaKUTE THII THOPUIM3AIHNN YTIepo/ia B MOJIEKYyJIe METaHa 1
n300pasuTe TeOMETPUIECKYI0 (POPMY MOJICKYIIBI, YKAKHUTE BaJICHTHBIA yrOJI.
CdopmyaupyiiTe, Kak BUA CBSI3M BJMsET HA CBOHCTBA XMMHYeCKOI0 BellecTBa?

IIpakTHyeckas padora mo remeNe4:
«XuMHuecKas CBfAI3b, CTPOCHHEC MOJICKYJD»>

3apanuel. a) OnpenenuTe TUIB XUMUYECKUX CBSI3EH B MOJIEKYIIaX CJEYIOIIUX
coequuenuii: Sy; SiHa; C1-S=S-Cl; C;Hy; BaO; N,

0) B COeIMHEHUAX C HIOHHOH CBSI3BIO H300pa3uTe MpoIecchl 00pa3oBaHKs HOHOB M3 aTOMOB
U cxeMy 00pa30BaHUsI HOHHOTO BEUIECTBA.

B) B COCIMHEHUSAX C KOBAJCHTHOW CBS3BIO COCTABBTE AJIEKTPOHHBIC CXEMBI 00pa30BaHUS
MOJIEKYIL

I') HOKaXHTE, KaKie OpOUTAI aTOMOB IPUHUMAIOT YI4acTHE B 00pa30BaHHUH CBSI3HU?

1) Onpenenure TONSPHBIE W HETOJSIPHBIE CBSI3M, G M T - CBS3W, THI THOPHIW3AINH
THOPUIHBIX CBSI3EH.

k) Onpenennurte BaJICHTHOCTD U CTETIEHb OKHUCIICHHS SJIEMEHTOB.

3aganmue 2. [Tokaxkure MexaHu3M 00pa30BaHUS:

a) nona ruapokconust (H3O)" u3 mona H™ u monekynst H>O, ykakute BaJ€HTHOCTH W
CTETIeHb OKHUCIICHHs aTroMa Kucioposa. M3o0pasure cxemy mepekpbIiBaHHS aTOMHBIX OpOuTasen
B MOHE THIPOKCOHMS.

6) uona [Be(OH)s]* u3 monekyn Be(OH), u rumpokcun — uonos (OHY), ykaxkure
BAJIEHTHOCTb M CTENeHb OKUCJICHUS aTOMOB B TeTparuapokcobepuinate [Be(OH)s]>

3aganme 3. JlaHBl ONEKTPOHHBIE KOH(QUTYpalMd BAJCHTHBIX DJICKTPOHOB JBYX
XUMHUYECKHX IIEMEHTOB!

... 4s? 4p*u 1s!

a) Ormpenenure  2IEMEHTHI, KOTOPBIM  COOTBETCTBYIOT  JaHHBIE  DJIEKTPOHHBIE
KOH(HUTYpaIlUy BaJICHTHBIX JIEKTPOHOB;

0) Harmummme opmyny MONeKyibl, 00pa30BaHHOW aTOMaMHU 3THUX AJIEMEHTOB.

B) Ompenenure TUN XMMHYECKOH CBSI3M B 3TOM MOJIEKYJE, COCTaBbTE €€ AIEKTPOHHYIO
(hopMyITy 1 U300pa3nuTe CXeMy NEePEKPBIBAHUS aTOMHBIX OpOHTATICH.

) YKaKUTE THIT MOJICKYIIHI.

3apganme 4. CocTaBbTe 2JI€KTpOHHBIE (HOPMYIBI aTOMOB: (TOpa, a3zora, Opoma, kKeiesa,
HUKEJIS, KaJTbIIHSL.

BasieHTHBIE 37IEKTPOHBI pacIpeIeTUTe MO OPOUTAIISIM.

Omnpenenute BO3MOKHBIC BAJICHTHOCTH M CTETICHU OKUCIICHUS ITUX JJIEMEHTOB.

OOmBsicHHTE, TTOYEMY BBICIIASI CTEIIEHb OKUCIICHHS aTOMOB (hTOpa, a30Ta, jKelie3a U HUKEIIS
HE COOTBETCTBYET HOMEPY TP YIIIBI?

3aganme 5. [laHbl 2JEKTPOHHBIE KOH(HUTYpAMU BAJCHTHBIX JJICKTPOHOB XHMHYECKUX
3JIEMEHTOB:

.68t .37, ... 5525p°, ... 4sM4pt, ... 3d%4s?

a) Ompenenure  SIEMEHTHI, KOTOPBIM  COOTBETCTBYIOT  JaHHBIE  3JIEKTPOHHBIE

KOH(HUTYpaIlU! BaJICHTHBIX JIEKTPOHOB;



6) CocraBbTe AIIEKTPOHHBIE (POPMYIBI aTOMOB, PaCIPEAEIUTE dIEKTPOHBI MO0 OPOUTAIAM,
OTIPEAETUTE BO3MOXKHbBIE BAJICHTHOCTH U CTENIEHU OKUCIICHUS.

B) CocraBbre (HOPMYIBI OKCHUAOB M THIPOKCHIOB, HA30BUTE MX, YKAXKUTE THITHI CBS3EH
MEX1Yy aTOMaMH B MOJIEKYJax.

r) Pacnonoxxure BhicIIME THAPOKCHUIBI B IOPSIIKE YBEIMUCHNS KUCIOTHBIX CBOMCTB.

3ananue 6. Onpenenrre N3MEHEHHUE MOJSIPHOCTH CBSI3U B PsIIaX MOJIEKYIL:

a) PH3; H,S; HCI1

0) H2O; HzS; HoSe

B) HF; HCI; HBr; HI.

3ananue 7. Pacnonoxwurte npeacrasieHnbie Mojekynbl: Cly; HoS; HBr; CO; NHs; BeHs B
MOpSI/IKE YOBIBaHUS TOJISIPHOCTH CBA3H. Y KQKHUTE, B MOJICKYJIE KAKOTO COCTUHEHUSI IMEET MECTO
sp — rmuOpuamsanusa. CocTaBbTe€ JNIEKTPOHHYIO (OPMYTy OTOH MOJNEKYNbl, H300pasuTe
NepeKpHIBaHNE ATOMHBIX OPOHTANCH B MOJICKYIIe, YKaXXHTE THIT MOJICKYIIBL.

Keiic-3aganmne nmo reme Ne 4 «K KoMmmjiekcHbIe coeIHHEHUS»

OnbIT. [ToyyeHue u HccIeI0BaHNEe CBOHCTB KOMIIEKCHOTO COeHHEHUsI
cyabparta Tterpaammunomenu (1)
PeakTuBbI: pacTtBOp cymspara Meaum 1 H., pacTBOop xiopuma Oapust 1 H., 0JOBO
METaJUTNYECKOe, KOHIICHTPUPOBAHHBIH PACTBOP aMMHAKa.
[Momecture B 2 mpobupku no 10 kamens pacTBopa cyinbhara Meau U 100aBbTE B OJHY

W3 HUX 2 KaIulk XJopujaa 0apus, BO BTOPYIO — BHECUTE KyCOUYEK I'PaHyJIUPOBAHHOTO OJIOBA.

[ToyunTe KOMIUIEKCHOE COENMHEHNE MEIU: /IS 9TOTO BO3BMHTE B JIBE IPOOHUPKH 110 5 -
6 xanenp cyibpara Meau u noOaBbTe M3OBITOK 25 % pacTBOpa amMMHaka 10 TOJHOTO
pacTBOpEHUs, BbIIABIIETO BHAYAJE OCA/IKa.

B npoOupku ¢ KOMIUIEKCHOM COJIBIO 100aBbTe: B OJHY M3 HHUX 2 Kallk XJopuna oapus,
BO BTOPYIO — BHECUTE KYCOUYEK IPaHyIMPOBAHHOTO OJIOBA.

3anaHue. 3anuinuTe JAaHHBIE OTIBITA.

1) Kakune uzmenenus B npodupkax B xoze onbeita Bel Habmogaere?

2) CocraBbTe ypaBHEHUS OCYIIECTBUBLINXCS PEAKIIMN MEXKAY BEIIECTBAMU:

Cyab(haToM MEIH U XJIOPHUAOM Oapus,

cylb(aToM MeIU U 0JIOBOM,

Cynab(haToOM MEeIH U aMMHAKOM ¢ 00pa30BaHWEM KOMIIJIEKCHOTO COEIMHEHHS
cynasparom TerpammuaMenu (I1) u xmopumom Gapus,

cyasdparom Terpammuamenu (I11) u omoBom.

3) Kakas u3 BhIIeyKa3aHHBIX peakuuid He npoTekaet? [louemy?

4) O0bsicHUTE, B YEM PA3IUUMS B XUMUYECKUX CBOMCTBAX MPOCTOM M KOMILIEKCHOM conn?

5) MaiiTe mMoNHYI0 XapaKTEPUCTUKY KOMIUIEKCHOTO COEIMHEHUs], YKa3aB — BHYTPEHHIO U
BHEIITHIOI cepbl, KOMIUIEKCOOOpa30BaTeb, JIUTAHbl, KOOPAUHAIIHOHHOE YHCIIO.

6) Y4uuTeiBas, YTO JaHHbIE MO MOJISIPHON 3JIEKTPONPOBOJHOCTH pacTBOpa
KOMIIJIEKCHOTO COEAMHEHUS YKa3bIBalOT Ha JUCCOLMAIMIO €r0 Ha 2 MOHA, HAIIMILIUTE ypaBHEHHE
€ro MEKTPOTUTUIECKON JUCCOLUALNH.

7) Ha ocHOBaHMHM TIPOBEICHHBIX OIBITOB C(HOPMYIHpPYHTE BBIBOA: KaKHe HOHBI
KOMIIJIEKCHOTO CO€IMHEHHs] — BHYTPeHHeil WJIM BHellHeld c¢epbl MOIYT BCTynaTb B
peakuuy MOHHOTO 0OMeHa?

Keiic-3ananue mo teme Ne 5
«PacTBOpPBI: pacyYeTHBIA NPAKTHKYM». «PacTBOPBI JIEKTPOJIUTOB)

Cdhopmyaupyiite ciaeayonye NOHITHS, MpeAcTaBbTe GOPMYJIbHbIE BHIPAKEHHS :



MaccoBast 10711 pacTBOPEHHOTO BEILECTBA, MOJISIPHAs] KOHIICHTPALM, MOJSIpHAs KOHLIEHTPALHS
SKBUBAJICHTOB, MOJIUIbHAS KOHLEHTpAaluUsi, TUTP pPAacTBOpa, IUIOTHOCTh PacTBOpa, apeoMeTp
(Ha3HaueHuE), KPUCTAIUIOTHAPAT.
3ananue. 1.M3yuanre TeopeTuuecKkuii MaTepuall o0 JaHHOH TeMe;

2 .PemmTe 3a7a4n BaIIero BapruaHTa, OTHOCAIIUECS K U3y4aeMOH TeMe.

Omnsit 1. XapakTep nuccouuanum rugpokcuaos. [loaydeHue ruipokcuaa Marausi

PeakTuBbl: pactBop xjopuna marHus 1 H., pacTBOp THApPOKCHAA HaTpus 1 H., pacTBOp
COJISTHO# KUCJIOTHI | H.

Boinosinenune onbiTa. B 1Be mpoOupku BHecute 1o 5-6 kamenb | H pacTBopa XJopHua
MarHus 1 100aBbTe B KXKIYIO 10 5-6 Kamnenb | H. pacTBOpa IHAPOKCHIA HATPHSL.

B nmepByro npobupky k ocanky no6asete 8-10 kamens 1 H pacTBopa COJISTHOW KHUCIIOTHI, a B
npyryto 8-10 kamenpb 1 H pacTBOpa THAPOKCHIA HATPUSI.

3aganue. 3anvch JaHHBIX OIBITA

1) Kakme mnpmsHaku peakuuii Bbr nHaOmromaere? B kakom ciaydae HaOmogaeTcs
pacTBopeHue ocagka?

2) HannmmTe MONEKyIsipHbIE U HOHHO-MOJICKYJISIPHbIC YPaBHEHUS PEAKIIMN:

MOJIY4EHHSI THAPOKCH/1a MATHHUS,

TUAPOKCUAA MATHUS C COJITHOM KUCIIOTOM,

THIPOKCUA MarHusi € TUAPOKCHAOM HATPHSL

Kakas peakuns He nmpoTekaer?

3) KakoB xapakrtep aucconManuy THUAPOKCHAA MarHusA? 3aluIiuTe ypaBHEHUE
JUCCOLMALMY THIPOKCUAA MarHusl.

OmnpIT 2. [ToayyeHne u cBOMCTBA THAPOKCUAA IMHKA

BbinosHenue onbiTa. B n1Be mpobupku BHecute mo 5-6 kanens 0,5 H pacTtBOpa
cynbdara muHKa U 100aBBTe B KaXKIYI0 MO 2 Kalld 2 H pacTBOpa TUAPOKCHIA HATPHUS /IO
MOMEeHTa o0pa3oBaHUs ocanka. B mepByio mpoOupKy K ocaaky 100aBbTe MO KaruisiM 2 H pacTBOP
XJIOPOBOJOPOAHON KHUCIOTHI O PACTBOPEHHS OCaAKa, a B JAPYryl0 — HM30BITOK 2 H pacTBOpa
TUAPOKCUIA HATPHUS 10 MOJHOTO PACTBOPEHHUSA OCAIKA.

3ananue. 3anuch JaHHBIX ONBITA.

1) Kakwue npusnaku peakiwii Ber HaOmogaere?

2) Hannmmre MoONeKyJsipHbIE U HOHHO-MOJICKYJISIPHBIC YPaBHEHHSI PEaKLHM.

3) KakoB xapakrep AucCCOIMAaIW THAPOKCHAA [HWHKA? 3amuimmTe ypaBHEHWE
JUCCOLMALINY THAPOKCHA IUHKA.

OmnpIT 3. BausiHue o1 ¢1a00ii KHCJIAOTHI HA JMCCOUMALUIO ITOH KHCIO0ThI

BoinosnHenue omnbiTa. B 1nBe mpoOupku BHecute mo 5-7 kamens 0,1 H pactBopa
YKCYCHOW KHCJIOTHL. B kaxmyro nmpoOupKy mpubaBbTe OJHY KAIIO WHIMKATOpPa METHIOBOTO
opanxeBoro. OHy POOUPKY C YKCYCHOUM KHCIIOTON OCTaBbTEC B KaueCTBE KOHTPOJBHOMU, a B
IpYryl0 BHecUTe 3-4 MHKpPOIITIATENS KPHUCTAJUIOB areTaTa HATpUS U TEpeMemaiTe pacTBOp
CTEKJIIHHOM MajIo4vKoil.

3ananue. 3anuch JaHHBIX ONBITA.

1)Kakue npuzHaku peakuuii Bel Habmonaere?

2)HammmmTe MONEKYISIpHBIE 1 MOHHO-MOJICKY/ISPHBIC YPaBHEHS PEaKITUH.

3) ChopmyupyiiTe BBIBOJBI O BIMSHUW COJIM CJIAO0OH KHUCIOTHI HA JTUCCOIUAITUIO 3TOM

KHUCJIOTHI.
OnbiT 4. Bansinue o4 ¢JIa00ro 0CHOBAHMA HA JUCCONUALMIO 3TOT0 OCHOBAHUS

BoinosHenue onbiTa. B 1Be mpobupku BHecuTe 1o 5-7 Kamnens 0,1 H pacTBopa aMMHaKa.



B xaxmyro mpoOupky npubaBbTe OJHY KaIUTIO pacTBOpa MHAWKaropa QeHondranenna. Oxny
MPOOHUPKY C pacTBOPOM aMMHUaKa OCTaBbTE B KAUeCTBE KOHTPOJIBHOM, a B APYryro go0asbTe 3-4
MHKPOIINATENS KPUCTAINIOB XJIOpUAA aMMOHMS U ITepEMEIIaiTe pacTBOP CTEKJSIHHON MaJIOYKOM.

3aganue. 3anuch JaHHBIX ONBITA.

1) Kakue npusnaku peakuuii Ber Habmogaere?

2) Hanummre MoseKysipHbIE U HOHHO-MOJIEKYJISIPHBIC YPaBHEHHUS PEAKLIUH.

3) CdopmymupyiiTe BBIBOABI O BIMSHUHM COJIM CIA0OTO OCHOBAaHHUS Ha TUCCOIMAIIUIO

3TOTO OCHOBAHUSI.
Keiic-3ananue mo teme Ne 5

«I'mapoin3 coseil. BonopoaHblii mokasareyb»

Onbit. «'mapoaus cogeil. Onpenenenue pH pacTBoOpoB pa3IuyHBIX M0 COCTABY
TUAPOJIU3YIOLIUXCH COJIei»

PeakTuBbI: pactBop cynbdara amomuaus 0,5 H., pactBop xmopuma Harpus 0,5 H.,
KPUCTAUTMYECKUNA CYTb(UT HATPHA, KPUCTAUIMYESCKUN KapOOHAT HATpUs, JUCTHLIMPOBAHHAS
BOJA.

Bobinosinenue onbiTa. CHavama MmpuUroToBETE PacTBOPHI KapOOHATa M CyNb(uTa HATPHS, IS
Yero BHECHUTE MO | mmaTtento coyieil B OTAeNbHbIE TPOOUPKH U 100aBbTE 5 M TUCTUILTMPOBAHHON
BOJIBI, TIATEILHO BCTPSIXHUTE.

B 5 npob6upoxk Haneiite o 10 kanens: B 1-10 - AUCTHIUIMPOBAHHON BOJIBI, BO 2-F0 — PacTBOpa
cynmb(ara amrOMUHMS, B 3-10 — pacTBOpa Cyab(uTa HATpus, B 4-10 — pacTBOpa XJIOPHIA HATPHS, B 5-
10 — 5 Karens KapOoHaTa HaTpUsl 1 5 Karenb Cylb(aTa alFOMIHUSL.

B xaxmyro npoOUpKy MOJIOKHTE 10 KYCOUKY YHHBEPCATBHOW HHIUKATOPHOU OyMarm.

3aganus. 3anuch JaHHBIX ONBITA.

1) CpaBHuTte okpacky Oymaru B pacTBOpax coJieil ¢ ee okpackoi Ha mkaine 3Hauenuii pH. Io
W3MEHEHHIO OKPACKH CEJIaiTe BBIBOJI O PEAKIIMH CPEIbl B PACTBOPE KAXKION COJIH.

2) Kakue n3menenust Habmoaarotes B S-i mpobupke? Kakoe BeIecTBo BRIIANIO B BUAE OCAIKA U
BBIJICJIMIIOCH B BUJIE ITy3bIPHKOB raza?

3) CocraBbTe ypaBHEHHS PEAKLUA B MOJICKYISIPHOM M HOHHO-MOJICKYIIPHOM BHIE:

TU/IPOJIH3A CYIb(aAT aTFOMUHUS,

TU/IPOJIH3A CYITH(UTA HATPUS,

THAPOJIK3a XJI0pUIa HaTpusl,

00pa3oBaHus ¥ THIPOIM3a KapOOHATa ATFOMUHHSL.

Kaxkas peakuys He npoTekaer?

4) 3anonauTe TAONMILY, YKa3aB CBEACHHS O THIIAX THAPOJIHM3a

Coub 00pazoBaHHast [Tprmep pH Okpacka
com YHHBEPC.
WH]TUK.

CunbHbIM ocHOBaHueM | Ci1a0oii KUCIIOTOM
Cna0OpiM ocHOBaHreM | CHIIBHOM KMCIOTOM
CaObIM OCHOBaHHUEM Cnaboii KUCIOTOM

CunpHbIM OcHOBaHKeM | CHIIBHOM KHCIIOTOM

Keiic-3aganue mo Teme Ne 6
«OKHCIAUTETHHO-BOCCTAHOBUTEIbHBIE PEAKIINHU € YYACTHEM CJI0KHBIX BEIIECTBY
Onbit. Bausinue pH cpeanl Ha XapakTep BOCCTAHOBJIEHHUsI IEPMAHTAHATA KaJuUsl
PeakTuBBI U MaTepuaJIbl: pacTBOp NepMaHranara kaiaus 0.5 H, pacTBOP CEPHOM KUCIIOTHI
2 H, pactBop ruapokcuaa kamug 0.05 H, HUTPUT KAl KPUCTALIMYECKUHU.,IUCTUILTMPOBAHHAS
BOJIa, MPOOUPKHU, MUKPOIIITATEb.



Boinonnenue padorsl. B Tpu npobupku BHecuTe 1o 3-4 Karim pacTBopa IepMaHTaHaTa
kamms (KMnO4). B mepByto mpobupky no6aBpre 2-3 Karum 2H. pacTBOpa CEPHOW KHUCIIOTHI, BO
BTOPYIO - CTOJIBKO K€ BOJBI, B TPEThIO - Takoe ke kommdectBo ruapokcuna kamus (KOH). Bo
BCE TPHU MPOOUPKH BHECUTE MO JBA MUKPOIINATEN Kpuctammyeckoro Hutputa kamms (KNO») u
nepeMenaiTe pacTBOpbl 0 MOJHOTO PAacTBOpeHUs: KpuctawioB. Yepe3 3-4 MUHYTBI OTMETHTE
M3MEHEHHE OKPACKH B IPOOUPKaX.

3anuch JaHHBIX ONbBITA.

1. Hanumure YpaBHEHUS peaKuuit BOCCTaHOBJICHUS IIepMaHra”ara
KaJIUSL HATPUTOM KaJWsl B KACIIOW, HEUTPaNbHOU U IEJIOYHON CpeAax, yYUThIBasl, 4TO

noH MnO ' - uMmeer QuoneToByI0 OKpacKy, HoH MnO? - 3enéHyro, noH Mn”>" - GeciBeTeH,
4 4

MnQO; - ocajiok Oyporo 1BeTa.
2. MeTo10M 351eKTpoHHOTO OanaHca moadoepute KodpPUIUEHTHI.
3. YKaKUTE OKUCIHUTEIb U BOCCTAHOBUTEb, IPOIIECC OKUCICHHUS 1 BOCCTAHOBIICHHSL.
4. Jlo Kako# CTETIeH! OKUCIICHHsS BOCCTAHABIMBACTCS IIEpPMaHTaHAT KaJus B pacTBOPAXx,

umeroumx pH > 7, pH = 7, pH < 7? CKOJABKO OKHUCIUTEIBHBIX 3KBUBAJICHTOB COACPKHUTCS B 1
Mo KMnO4 B KaXKIOM U3 3THX CITydaeB?

Keiic-3apanue nmo teme Ne 6
«OKHCIHUTEIbHO-BOCCTAHOBUTEILHbIE PEAKIIUM € YYACTHEM MPOCTHIX

BeEIIECCTB - METAJIJIOB)
OmnpIT 1. OTHOLIEHME METAJJIOB PA3HOI AKTUBHOCTH K KMCJI0TAM-OKHM CJIUTEISAM,
KM CJI0TAM-HEOKHMCJIMTEISIM U PACTBOPaM IieJIo4ei.
A) XuMHYecKHe peakiud MeTaJlJIOB ¢ KOHIEHTPUPOBAHHOM CePHOI KHCJIOTOM

Konyenmpuposannas cepnas kucioma 3a ciem MakCUMAaibHOU NOTOHCUMETbHOU CMeneHu
OKUCTIEeHUS. YEHMPATbHO20 NleMeHMA AGNAEMCs KUCTOMOU-OKUCIUMETIeM.

Ilpu  63aumooeticmeuu Konyenmpuposannol ceproi kuciomor HSOy4 ¢ memannamu
B03MOJCHLIMU ~ NpodyKkmamu — eoccmanosnenus — aensomes. SO Sy H>S.  Cmenens
soccmanosnenus S zasucum om axmuenocmu memannos. Hanpumep, xonyenmpupoeanmas
cepHas KUCIOma 60CCMaHA8IUBAEMCA:

a) neaxkmusHuvimu memaniamu 00 SO:;

6) memannamu cpedneti akmusHocmu (mexcoy Mn u H3) nociedosamenvro om SOz 0o S°

8) akxmueHvIMU Memaniamu (cmoswuu neeee Mn) oo HiS

Ha memannet Cr, Fe, Al, Au, Pt H>SO4(x) He Oeticmgyem npu HU3KUX memnepamypax.

Boinoanenue. [lomectuTe B Tpu NMPOOUPKH MO KYCOUYKY METAJUIOB — MEIHW, IIMHKA U
Maraus. B Kaxayo mpoOupKy J00aBBTE CEpHYI0 KUCIOMY KOHYEHMPUPOSAHHYI0, YTOOBI OHA
MOKPBIJIa METALIBI (padOTalTE B BRITSKHOM IKAa(y MPH BKIIOYSHHONW BEHTHIIAIUN!).

3ananue. 3anuch JaHHBIX ONbITA.

Omnurnre HaOIIOACHUSL.

CocTaBbTe ypaBHEHHUS COOTBETCTBYIOIINX PEAKIIHM.

+6
Cu® + H2SO4(x) —
Zn° + H,SO4(x) —

Mg°® + HaSO4(x) —

PaccraBpTe KOA((UITUEHTH METOJIOM JIEKTPOHHOTO OanaHca. YKaKUTE BOCCTaHOBUTEID,



OKHCJIMTECIIb, a TAKKE MPOLECCHI OKUCICHUSA 1 BOCCTAHOBJICHHA.

b) Xumuueckne peakiiuu MeTaJJI0OB ¢ pa30aBJIeHHON CepHO KM CI0TOM

[TomecTrTe B Tpu MPOOUPKH MO KyCOUKY METAJUIOB — MMM, IMHKA W MarHus. B kaxmyro
npoOupKy 100aBbTE CepHYIO Kuciomy pasdasieHHylo, 4ToObl OHA TOKpBUIa MeTauisl. B
MOJIEKyJIe pa30aBJICHHOM CEPHOM KMCIOTHI POJIb OKUCIUTEIS BHIIOIHIET HOH Bogopozaa H'.

3anaHue . 3anuch JaHHBIX ONBITA.

Omummre nHaOmoxeHus. CocTaBbTe YpaBHEHUS NPOMEKAOWUX COOTBETCTBYIOUIHX
peaknuii.  PaccraBbTe  KO3(DPHUIMEHTHI METOAOM  DJIGKTPOHHOTO  OanaHca.  YKaXWTe
BOCCTaHOBUTEIb, OKUCIUTEND, & TAKKE MPOLECCHI OKUCIICHUS U BOCCTAHOBIICHHUS.

Cu® + H2SO4(pazd) —
Zn® + H>SO4(pa3d) —
Mg° + HxSO4(pazd) —

B) XuMnueckue peakuuu MeTaLUIOB €O IeI04YaAMU

C pacmeopom wenouu 63aumoO0eticmeyrom Memaivl, OKCUObl U UOPOKCUObI KOMOPLIX
00.1a0a10m am@pomepHuIMU CEOUCHBAMU.

Boinonnenue 3axanus. M3 Tpex mpemiokeHHBIX B omnbiTax A u b MeTamnoB BeiOepute
METaJUl, UMEIOMNH aM(OTEepHBIE CBOWCTBA CBOUX OKCHIOB M THIPOKCHIOB, TIPU 3TOM CTOSIIUHA
JI0 BOJIOPOJIa B PSTY CTaHJIAPTHBIX AJICKTPOHBIX OTCHITUATOB. OMYCTUTE METALT B TPOOUPKY C
pacTBOPOM THAPOKCH/IA HATPUSL.

3ananue .3anuch JaHHBIX ONbITA.

Omnummre Habmonenus. CoctaBbTe ypaBHEHHE COOTBETCTBYIOLICH peakiuu. B mpomgykTax
peakuuu 3Toro Metaia ¢ pactsopom menoun NaOH ykaxxute ero pacmeopumyio KOMIIEKCHYIO
cosv. PaccTaBbTe KOA(GHUIMEHTH METOIOM JIEKTPOHHOTO OajaHca. YKaKUTe BOCCTaHOBHTEI,
OKHCJIUTEIIb, @ TAKXKE MPOLIECCHI OKUCIICHHUS U BOCCTAHOBJICHHUS.

Keiic-3ananue no teme Ne 7 «"aibBaHHYeCKHE 3JI€MEHTHD)
OnbiT 1. lNaabBannvyeckuii 3daemeHT THHa JlaHmdng-SIko0M ¢ KOHIEHTPALMOHHOM
NoJIApu3alue
IIpudopsl u peakTusbl: pactBopbl: CuSOs, 1 v, ZnSO4, 1 #, KC1 (HackmL.); 31eKTpoabI —
IUHKOBBIA M MEJHBII; BOJBTMETpP; CTaKaHbl BMECTHUMOCTBIO 200 MII, MOJOCKH (BHIBTPOBATIBHOM
Oymarm.
Bemoanenue padoTbl. O3HAKOMBTECH CO CXEMOW TAIbBAHIMYECKOTO JJIEMEHTA:




Jlpa crakana Ha 200 cm® (1), sekTpoasl (2), coeMHUTENbHbIE TIPOBOAA (3), SMEKTPOIUTHBIH
MocTuk (4), rameBanomeTp (5).

B 1Ba cTakaHa HalelTe pacTBOPHI OJMHAKOBOM KOHIIEHTpAuu 1Mob/am’:
B IIEpBHIN — Cyib(ara MUHKA, BO BTOPOH - CynbdarTa Meau.

Onyctute B pacTBOpPBl CBOMX COJIEW LMHKOBYIHO M MEIHYIO IUIACTHHBI, COCIWHUTE HX
MOCPEICTBOM MEIHOW TMPOBOJIOYKH C TaIbBAHOMETPOM, COOJIOAAS TOJSPHOCTH. «3aMKHUTE»
pacTBOpBl B CTaKaHaX »3JEKTPOJUTHBIM MOCTHMKOM, 3allOJHEHHBIM HACBHIILIEHHBIM PacTBOPOM
xnopuna kamusi KCl, mpurotoBneHHOM Ha arap-arape, T.e. 3aMKHHUTE TaJIbBaHUYECKYIO IICIb.
Uepes nsiTh MUHYT MOCJE 3aMBIKaHHsI MU U3MEPbTE BOJIBTMETPOM HaMpsKeHUE PadOTaIOIIETO
37IeMeHTa (TOYHee MaJleHUe HaIPSKEHNUs, 3aBUCSIIee OT CONPOTUBICHUS TaTbBAHOMETPA).
3aganue. 3anuch JAHHBIX ONBITA.

1) 3adukcupyiite mokazanust BONbTMETpa: Egaxrna = B,

2) Paccuuraiite TeopeTHYECKH HANpPsDKEHHWE TaAIBBAHUYECKOIO HJIEMEHTA, IOJIb3YSCh
3HAYCHUSAMU CTaHAAPTHBIX JIEKTPOJHBIX NOTEHIUANIOB Ereop = B,

3) Berauciure KI1J] m3ygaemoro ramsBarmdeckoro anemenTa: KT/ = Egacr./Ereop.- 100 %.

4) OObsicHUTE NPUYMHY BO3ZHUKHOBEHHS JABOMHOTO 3JIEKTPHUYECKOTO CJIOSI HA TPaHULE
METaJJI-PACTBOP €T0 COJIM HA IMHKOBOM M MEIHOM 3JIEKTPOIaX.

5) CocraBbTe ypaBHEHHMS pEaKIHH, MPOTEKAIOMUX Ha DJIEKTPOJax TaIbBAaHHIECKOIO
3NIEMEHTa, U CyMMapHOE ypaBHEHHE XHMHYECKOW pEakUuH, B Pe3ylbTare KOTOPOHl BO3HMKAET
3NEKTPUUYECKUI TOK B ITaHHOM 3JIEMEHTE. YKaKUTE THI PEaKIUH.

6) lTlosicaure, moyemy Ha mpakTtrke JDJIC TampBaHWMYECKOTO DIIEMEHTAa MEHBINE, 4YeM
TEOPETUUECKH pacCUnTaHHas BeTUIUHA?

7) SIBnsieTCA MaHHBIA raJTbBAaHUYECKHUNA JIEMEHT 00paTUMbIM? OTBET MOTUBHPYHITE.

8) Vkaxure, Mpu Kakux yCJIOBHSIX paboTa JAaHHOTO TajJbBaHUYECKOTO 3JIEMEHTa MOKET
MPEKPATUTHCS ?

9) Kakyo ponp B paboTe TadbBaHWUYECKOTO 3JIEMCHTA BBITIOMHICT SJICKTPOIMTHBIN
MOCTHK?

OmnpiT 2. U3yyenue padGoThl KOHIEHTPAIMOHHOTO TaJIbBAHMY €CKOTO JJIEMEHTA

BoinosiHeHue padoTsl. B 1Ba crakaHumka HalleliTe pacTBOPHI Cynb(haTa IHHKA pa3HOi
KOHIICHTPAITUH: TIEPBBIN C KOHIIEHTpanuen | MOJTB/IM>, BTOpoOi - 0,001 MOJTB/ IV

Omyctutre B pacTBOPHI IIMHKOBBIE TOJIOCKH, COSAWHUTE WX TOCPEACTBOM MPOBOJIOB C
raJIbBAHOMETPOM, COOJTFO/1ast OJITPHOCTH.

CoemuuuTe pacTBOPBl B CTaKkaHaX OdIIEKTPOJMTHBIM MOCTHKOM, 3alOJHEHHBIM
HACBIIICHHBIM pacTBOpoM xiopuaa kamus KCl.

3aganue. 3anuch JaHHBIX ONbITA.

OTKIJIOHSIETCS JIU CTpEJIKa rajibBaHomeTpa’?

Paccunraiite Teopermueckoe 3HaueHme IJ[C 3TOTO 3NMEMEHTa W CPAaBHUTE PaCUETHBIC
JTAHHBIE C OTIBITHRIMU BETUIMHAMU

CocraBpTe CXeMy KOHIICHTPAIIMOHHOTO TaThbBAaHWYECKOTO JIEMEHTA:

(-)AHon (+)Karox

CocraBbTe 3JICKTPOHHO-HOHHBIC YPABHCHUA, ITPOTCKAOIIKE B ITOJIYDJICMCHTAX: HA aHOAE,
Ha Karoxac.



Boruncnure noTeH1man Kaxxaoro 3IEeKTpoaa o ypasHeHuto HepHera, nons3ysch
Ta0IMLeH CTaHJAPTHBIX 3JIEKTPOAHBIX MOTEHIINAJIOB
Paccunraiite 3/1C KOHLIEHTPALIMOHHOTO TaIbBAHUYECKOTO JIEMEHTA.

Keiic-3ananue no reme Ne 8 «y1eKTpoJIM3 pacTBOPOB CoOJIei»
OneIT. 3ﬂeKTp0J’lH3 pPacTBoOpa noamaa Kajivusd ¢ THEPTHBIMMU 3JICKTPOAaMHU

Oo6opynoBanue u Matepuajbl. 1. Bompramerp [opmana (pucyHox ) 2. VctouHmk
nocrosinHoro Toka. 3. Moaun xamus KJ (10 %-siit pactBop). 4. Kpaxman (1 %-b1it pacTBop).

Boinosnnenue. B mpubop Haneiite pacTBOp HOAMIA KalHsg U JOOaBbTE HEMHOTO PacTBOpa
Kpaxmana. Bxmounte TOk. Uepe3 HECKOJBKO CEKyHHI Ha aHOJAE MOSIBIISIETCS CHHSS OKpacka,
XapakTepHas IJisl ho/1a B IPUCYTCTBUU Kpaxmala.

3ananue. 3anuch AAHHBIX ONbITA. DJEKTponu3 BbpasuTe ypaBHeHusiMu OBP: Ha
KaTo/ie U aHOJE, & TAKXKEe CYMMapHOE YpPaBHEHUE PEaKIUH.

Ilpu mome3oBaHMM  BodbTameTpoM lodmana  BomoOpon
00HapyXKMBAETCS MOJKUTAHUEM, a KHUCIIOPOJ — BOCIVIAMEHEHHEM TICIOLIEH JIyYUHKH.

OmnpIT 3. DJIeKTpoJIM3 pacTBopa cy/jb(paTa Meau ¢ HEPaCTBOPUMBIM AHOIOM
Boinosnnenue. B U-o0pasnyro TpyOky (siekrponmsep) Haneiite no moioBuHbl 0,1M

pactBop cynbdara menu. B oba kojeHa omycTuTe TpaduTOBBIE AIIEKTPOJBI, COCTUHEHHBIE C
BBITIPSIMHATENIEM. BBIIPSIMUTEN TOJKITIOUUTE B CeTh. B Teuenue 3-4 MUHYT depe3 AJIEKTPOIUT
MPOITYCTUTE IEKTPUIECKUI TOK.

3aganue. 3anuch JaHHBIX ombITa. OTMETHTE, YTO HA aHOJE BBHIAEISETCS Ta3, a Ha
KaTone KpacHbId Ham€T memu. CocCTaBbTe CXEMy OJJIEKTPOJIM3a pacTBopa cyibdarta Mem,
HANWIIATE YpaBHEHHS PEAKIMA aHOJHOTO U KaTOIHOTO TPOLIECCOB.

OnbIT 4. DJ1eKTPoJIH3 pacTBOpPa cyab(paTa Meau ¢ pACTBOPHMBIM AHOAOM

Boeimonnenue. I[lomensiite mTOMOCHOCTH 3eKTpogoB B ombite Ne 3. Ilpomycrure
3NeKTpudeckuii TOK. Posib aHoza Tenepp BBIMIOJIHSAET MEb, HAKOIUICHHAs] HA KaroJe B omnbiTe No
3.

3apaHue. 3anuch JaAHHBIX 0NbITa. OTMETHTE, YTO MaTeprai aHoAa (HAKOTJICHHASI MEJIb)
neperocuTcs Ha kato. CocTaBbTe ypaBHEHHs peaKLMi aHOAHOTO U KaTOJHOTO MPOLECCOB.

Keiic-3aganue nmo reme Ne 9
« Koppo3us u 3amura MeTalJIoB U CIJIABOB)



OmnbiT 1. Koppo3usi npu KOHTaKTe ABYX Pa3HOPOAHBIX MeTaJJI0B.
HccnenoBanne MexaHn3Ma 3J1eKTPOXUMUYECKOH KOPPO3MHU MeTAJLIOB

PeakTuBBI M1 MaTepHAaJIbI: IIMHKOBAS M MEIHAS TUTACTHUHBI C 32UMOM; 2 H pacTBop HaSO4,
JUCTHJUIMPOBAHHAS BOJA.

BbinosiHeHue. 3amoHUTe XUMAYECKAH CTaKaHYMK Ha 2/3 pacTBOPOM CEpHOM KHCIIOTHI.
OmyctuTe B pacTBOpP IMHKOBYIO W MEAHYIO IUIACTUHBI, CIENs, YTOOBl IUIACTHHBI HE
KOHTAKTUPOBAIH JIPYT C IpyroM. 3auKcupoBaTh BRICICHIE BOIOPO/IAa HA OJHON U3 IUTACTHH.
CoenuHHTEe C MOMOLIBIO 3@KMMa LIMHKOBYIO M MEOHYIO IUIACTHHBI, CJEIs, YTOOBI IUIACTHUHBI
KOHTaKTUPOBAIU APYT ¢ Apyrom. Yro usmenunocs? [louemy?

3ananme. 3amich JAHHBIX ONBITA.

1) Caenaiite BBIBOJIBI, IO KAKOMY MEXAaHU3MY MPOTEKAET KOPPO3UsI META/IA B PA3HBIX CIydasx:
MPU 3aMKHYTOM U PA30OMKHYTOM LN TaTbBAHUYECKOTO 3JIEMEHTA.
2) Hanumure cxeMy KOppO3ur UHKA B IPUCYTCTBUHU MEJIU B KUCIIOTE.

OmnbiT 2. Koppo3usi OUMHKOBAHHOTO U JIY?KEHOI'0 7KeJie3a B KHCJIOi cpere

Boinosnnenue . B 1Be npoOupku HanelTe Ha 1/2 ux oObeMa JUCTHINIMPOBAHHON BOJIBI, U
noGaBpTe 1o 2-3 Karumm 2 H pacTBOpPa CEPHON KHUCIOTHI M Tekcanuanodeppara (I11) kamus
K3[Fe(CN)s], KOTOpBIii SBJIsieTCS YyBCTBUTENLHBIM PEAKTHBOM Ha MOHBI Fe?' | ¢ KOTophIM
JlaeT CHHEE OKpalMBaHWe. PacTBOpBHl  XOpomo TmepememaiiTe majoykoi. B ogHy mpodupky
nomectute 2-3 Kycouka JYKEHOTO >Keie3a, a B JPYryl0 - OLMHKOBAaHHOTO  Kelje3a
(TIpenBapuTENEHO HAPYIINB MOKPHITHS HAKIAYHON OymMaroi B IByX CIydasx).
3ananue. 3amMch AAHHBIX ONbITA. B Kakoil mpoOupke cmycTsi BpeMs MOSBUIIOCH CHHEE
okpammBanne? CocraBpTe CXEMY KOPPO3UHM OLMHKOBAHHOTO JKEjie3a C HapyLICHHBIM
MOKPBITHEM B KHcioi cpene. CocTaBbTe CXEMY KOPPO3HMH JIY)KEHOTO jKejie3a C HapyLICHHBIM
MOKPBITUEM B  KUCJIOHW  cpeae. YKaKUTE TEPBUYHBIE M  BTOPUYHBIE  MPOJYKTHI
3NEKTPOXUMUYECKON KOPPO3MH, a TaKXKe, KaKHE HOHBl B KHUCIOW Cpelie BBIMOJHSIOT POJIb
nenoJjsipuszaropa’?

3ananus 1151 KOHTPOJIbHOM padoThl Ne 1(mo Temam Nel -4)

(15 Bapmanros)
Tema 1: Kinaccupurkauusi HeOPraHu4eCKHX CoeIuHeHHi
Bapuant

Hanviimre ypaBHeHUs! peakimii B COOTBETCTBUM € LICMIOUKOM TIPEBPALLICHUN, TATE HA3BAHUS
MPOJTYKTaM PCAKLIUU:
Al—Al; (SO4)3—Al (OH)3 + NaOH —? —AlICI;—Al (OH);3

Tema 1: OcHOBHBbIE IOHATHSA U 3aKOHbLI XHMHH

3amoyHUTE TAaOIUITy, BCE PAcYeThl IPUBEIUTE HIKE TAOJMIIBL.

BemecTBo M, m,r | n,Momb | V,X N TN Myks.
/MOJIb (m.y.)
HNO; - 3

Tema 2: JHepreTuka XuMHYECKHX NIPOLIECCOB
1.Mcnonb3ys cpaBovHble JaHHbIE TaOIUIIBI, ONPeIeIuTe U300apHbIi Termnosoii s3¢pdext AH og

XAMHYECKOH peakuy Ballero BapuaHTa



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

C):[eJ'IaI‘/'ITe BbIBOJ O BBIACIICHUHN WJIU MMOTJIOMIEHHHU TEIUIOTHI B IMPOLIECCE PEAKIINU.

Bemecrso | Cocrosnne AH%5 ki

MOTb

C2Hy r 52,280
CO» r -393,510
H.O K -285,950

Tema 2: CkopocTh XMMHYECKOH peakuuu. XMMHYeCKOe paBHOBeECHE
Bapuant
A)1. Kax mMeHHTCS CKOpOCTh TPSIMOI PEaKITiN

CaOgs.) + COx(r.) <> CaCO3(15.)

©CIM YBEJTFYUTH JIARTICHHE B ccTeMe B 3 paza?

2. Harmimmre KHHETHYECKUE YpaBHEHHST CKOPOCTEH MPSIMOM PeaKIiK, OOPATHON PEaKII|N

Y BBIPOKCHUC KOHCTAHTHI PABHOBECHSL

3. CopMymmpyiTe 3aK0H JEHCTBYIOIIMX MACC.

4. Onpenemre, B KaKyF0 CTOpPOHY CMECTHICS ~ XMMHYECKOE  PABHOBECHE TIPH  YBEJIMUICHUH
KOHIICHTPALIAH TISPBOTO MCXOIHOTO BEITIECTBA, M YMEHBILICHUS JTARTICHIS B CHICTEME.

5. Chopmymmapyrire nipunt i Jle-1 latenbe.

Tema 3: Ctpoenue atoma
Bapuanr

1. Hcxoas w3 TONOXKEHHUS DJIEMEHTOB B TEPUOJUYECKOW CHUCTEME, JalTe MOJHYIO
XapaKTEpPUCTUKY aTOMa: a) HUKEJIS.

2. CocraBbTe (HOpMYIBI OKCHIIOB U THAPOKCHIOB DJIEMEHTOB TPETHErO MEPHO/Ia, OTBEUAOIINX
WX BBICIIEH cTeneHu OkucieHus. Kak Hu3MeHseTcsi KHCIOTHO-OCHOBHOM XapakTep 3THX
COEIMHEHHH?

3. Kak u3MeHsiercsi 3JeKTPOOTPULATEIBHOCTh U OKHUCIUTEIbHASI AKTUBHOCTH 3JIEMEHTOB [V-A
noarpynmbsl? CocTaBbTe (OPMYITBI BOJAOPOIHBIX COSTMHEHNUHN 3JIEMEHTOB ATOM TPYITIIHL.

Tema 4
Xumnueckas cBsi3b. CTpoeHHE MPOCTEHIIUX MOJIEKY.JI

Bapuant

Hns coequuennii HBr, Fe.O3;, HxO

a) YKQXXUTE THI XUMUYECKON CBS3H B MOJIEKYJaX
0) cocTaBbTE MEKTPOHHBIE CXEMbI 00PAa30BAHUA MOJIEKYJ C KOBAJIEHTHOM
cBs13b10. OmpenenuTe BaJeHTHOCTb U CTETIEHb OKUCIICHUSI.



B) M300pa3uTe MEKTPOHHBIMH YPAaBHEHUSIMH MIPOLIECCHI 00pa30BaHMs
MOJIEKYJI ¢ HIOHHOU CBSI3BIO

r) n300pa3uTe TeOMETPUIECKYIO (POPMY MOJIEKYITBI BOIBI, YKAKHUTE
BAJICHTHBIHN YroJI.

Tema4: KoMiieKcHbIE COeTUHEHUS

Bapuant
Jst JIAHHOTO KOMITIEKCHOTO COCITUHEHHSI
[Co(NH3)sSO4]NO3 onpezermTe
a) BHYTPEHHIOIO u BHEITHIOO chepor,

0) 3apsi BHYIpEHHEH M BHEIIHEH cdep;
B) KOMITIEKCOOOPa30BATEN, T)3apsl KOMIUIEKCOOOPAa30BATENI,

1) JUraHIbL,
€) HalMIIUTE BBIPOKEHHE ISl KOHCTAHTBI JICCOLMALIMK (HECTOMKOCTH) KOMIUIEKCHOTO HOHA.

3apaHust 1J151 CAMOCTOATENbHOM PadOTHI MO KOHTPOJIEM NpenoJaBaTeis
1o reMe PacTBopbl
Tema 5 PacrBopbl. PacyeTrHblil npakTHKYM. PacTBOpBI 2JIEKTPOJIMTOB

Bapuant

1. Belumcnaure: a) MacCOBYIO [OJIFO BemmecTBa B TporeHTax (®%); 0) MoJsIpHYIO
koHueHTpanuio BemecTsa (Cs); B) MOJNAPHYIO KOHIEHTpauuio 3kBUBaJIeHTOB (Csx); pacTBOpa
(GocOpHOM KMCIOTHI, MOTYdeHHOTO HPU PACTBOPEHHH 18T KMCIOTHI B 282 cM® BOJBI, €CIU
maoTHOCTH ero 1,031 /M. Uemy pasen tutp (T) aToro pactBopa?

2. Hanummte NOHOE U KPAaTKOE HOHHO-MOJIEKYIISIPHOE YpaBHEHHUE PEAKIIMH, TPOTEKAIOLICH
0 CXeMe:

Pb(NOs)2 + KI — Pblz + KNO:.
B uem cytb peakuun?

3. KakoBa Oyner xoHmeHTpawms HOoHOB Bojopona B 0,1 M pacTtBope a30THCTOH KUCIOTHI
HNO,, KOHCTaHTa AUCCOLMAIMH KOTOPOi paBHa 5 - 107 .

4. Hanumure ypaBHEHHS THIPOJM3a B MOJEKYJSIPHOM W MOHHOW (hopMmax CIeyrOImX
coneit: NaHSO3 u MgCl,. Ykaxute pH cpensl 3Tux pacTBopoB.

5. Hamummrte ypaBHeHus aucconmarmmu cieaylonmx anektponutoB: a) Ca(HCOs3)2;0)
Ba(OH)y; B) CaCly;

Tema 6 PacTBopbI HEAIEKTPOJINTOB

Bapuant
1. BerumcimTe TeMmepaTrypy 3amep3aHus pacTBopa f;(p) aHTH(pH3a, IOIYIeHHOTO TIPH
pactBopenuu 2 xr stuieHrnukoist CoHq(OH), B 2 kr BoaBI

KonTposbHas padora Ne 2
(15 BapuanToB O KakK0i TeMe)

Tembl (6-9):



«OKHCIHTEIBHO-BOCCTAHOBUTE/IbHbIE PEAKIUH. JJIEKTPOXMMHYECKH e
npouecch»
Bapuant

3aganme 1. C momompl0 MeToAa SIEKTPOHHOrO OanmaHca paccTaBbTe KOA(PQHUIMEHTH B
YPaBHEHHMU PpEAKUMW M YKOKATE OKHUCIUTENh M IMpPOLEecC, B KOTOPOM OH Yy4YacTBYeT,
BOCCTaHOBUTEIb U MPOIIECC B KOTOPOM OH y4acCTBYET:
Cu + H2S04 — CuSO4+ SO2 + H20.
3aganue 2. BoraucnuTe SMeKTPOAHBIA MOTEHIMAN, BOSHUKAIONMNA TPU MOTPYKEHUH IIUHKA B
PacTBOp €ro coiy ¢ KOHLeHTpamuei katnonos Zn>" 0,001 Moms/am3.
3ananue 3. CocTaBbTE CXEMBI TATBBAHUYECKUX DJIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIICIYIOIIIHE
peakuuu:
a) 2Al + 6H —3H, + 2AP" 6) Mn + 2AgNO3;—Mn(NO3)2 + 2Ag.
3aganue 4. HanumuTe ypaBHEHUS! XUMUYECKUX MPOLECCOB, MPOUCXOIALINX NPHU DIEKTPOIH3E
BOJIHOTO pacTBopa (pocdara HATPUS C UHEPTHBIM AHOJIOM.
3ananue 5. CocraBbTe CXeMy raJlIbBAHUYECKOTO AJIEMEHTa, COCTOSIIETO U3 MEAHOTO U CBUHIIO-
BOTO D3JIEKTPOJOB, MOTPYKEHHBIX B pPacTBOpPBl cBoux coiieil. IlpuBenurte 3IeKTpOHHBIE
YPaBHEHUS 3NIEKTPOIHBIX POIIECCOB, MPOUCXOIAIIMX HA aHO/IE U KAaTOE.
3apanue 6. XKeneznoe umzzenue mMoOKpeITo Kagmuem. Kakoe 3TO MOKphITHE — aHOJHOE WIIH
karonHoe? Kakoit Metamt OyaeT KOppoaupoBaTh MPH MOBPEKICHUH 3aIIUTHOTO CIIOST Ka MU ?
CocTaBbTe 3JIEKTPOHHBIE YPABHEHHUSI aHOAHOTO U KATOAHOTO MPOLIECCOB KOPPO3UH YKA3aHHOTO
u3Jenus a) B HEUTpalbHOW; ©) KHCIIOH; B) Cla0OMIETOYHON cpenax . YKaKUTE MPOIYKTHI
KOPpO3UHU.
TecTnl
Tema: OcHOBHbIE MOHATHUS U 32aKOHBI XUMHHU
[: KT=2
S: IIpocTsle BemecTBa
- IOJMATUIICH
+: rpadur
+: 6enbrit pochop
-: aMMHaK

[: KT=3

S: MomnsipHsIii 00beM — 3TO

+: BeM4nHa, paBHas 22,4 1 11 pa3ndyHbIX Ta30B IPH H. Y.

-1 00bEM OJTHOM MOJIEKYIIBI Ta3a

+: BeJIMYMHA, paBHAs OTHOIICHUIO 00BheMa Ta3a K ero KOJINIEeCTBY
+: 00bEM, 3aHUMaeMblit 6,02-10%° Monekynamu raza

[: KT=1

S: MaccoBas moms skene3a HanOOoJbIIast B CIEAYIONINX COSTUHEHUSX
-: TUPUT

+: MarHETUT

-: cynmeun Fe (1I)

-: okeup Fe (III)

I: KT=1
S: HpOCTBIe BEHICCTBA OTIIUYAKOTCA OT CIOKHBIX
+: COCTOSAT M3 aTOMOB OJHOI'O BHIA



- B XUMHUYCCKUX PCAKIUAX MOT'YT pa3jiaraTrbCsa C 06pa3OBaHI/IeM HECKOJIBKUX APYIHUX BECIICCTB
. COCTOAT U3 aTOMOB Pa3HBIX BUJIOB
. IPOCTBIX BEIIECTB U3BECTHO 6OJIBH_IC, YCM CIOXKHBIX

[: KT=2

S: MomnsipHbIif 00bEM Ta3a U3MEPSETCS B
- MOJIb

+: 1/MOITB

+: M*/MoIb

-1 1/KMOJIb

I: KT=2

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

+:1,66:10% 1

-1 1,66:102% kr
+:1,66:10kr

[: KT=1

S: Atom anemenra 111 umeet maccy 2,66-10720 kr
-: cepbl

+: KHCI0poaa

-: a30Ta

-: HeoHa

I: KT=3

S: 1momb cymbdara sxemnesa (I1I) conepxut
+: 2MO0JIb HOHOB xene3a Fe?™

+: 3 MoJb HOHOB SO4>

-: 1 MOJIL aTOMOB Kene3a
+: 18,06-10% oo SO4*

[: KT=3

S: OTHOCHUTENBHAs aTOMHAs Macca JJIEeMEHTa

-: IMEeT Pa3MEepPHOCTH I/MOJIb

+: YHCIIEHHO paBHA 3HAUYEHHIO MOJIIPHOM MacChI 2JIEMEHTa

+: paBHa OTHOILEHHUIO MAacChl aTOMa ¢ Y4E€TOM M30TOITHOTO COCTaBa K Macce 1 a.e.M.
+: 4HCIIEHHO paBHA Macce aToMa >JIeMEHTa, BRIPAKCHHOH B a.€.M.

I: KT=2

S: INocrostrHas ABoTampo

+: HMeeT Pa3MepHOCTh MOJIb |

+: YUCIIEHHO paBHA YUCILY MOJIEKYJ B 22,4 11 ra3a npu H.y.

-: TIOKa3bIBACT YHCJIO CTPYKTYPHBIX eIUHUI] B | T m000TO BemecTBa

-: paBHa 22,4 1/MOJb

I: KT=1

S: IInoTHOCTE BOJOPOIHOTO COEAMHEHHUSI HEKOTOPOTO 3JIEMEHTA TaKas ke, KaK U Y KHCIIOpOo/a.
DTHM SJIEMEHTOM SBISIETCS

-1 yraepon

+: KpeMHUI

-1 XJIOp

-: rop



[: KT=3

S: Xumuueckas gpopmyna H2SO4 moka3zsiBaeT

+: 6,02:10?° MoneKyJ1 cepHOM KMCIOTBI

+: 1 MOJIEeKyITy CEpHOI KUCIIOTBI

+: KOJIMYECTBEHHBIN COCTAaB CEPHOU KHUCIOTHI

+: OTHOCHTENTBHYIO MOJICKYIISIPHYIO MAacCy CEpHOM KHUCIOTHI

I: KT=3

S: 1 Mons aMMHUaKa COEPIKUAT
-: 4 MOJIb aTOMOB a30Ta
+:18,06-10% aTomoB Bojopoaa
+: 3 MOJIb aTOMOB BOAOpOAA

+: 6,02:10% aTomOB azora

[: KT=1

S: Hucno aromos xsopa B 0,25 MOJIb MOJIEKYJISIPHOTO XJIOPa PaBHO
-1 1,62-10%

+:3,01-10%

-1 6,02:10%

-2 1,51-10%

Tema: CtpoeHue atoma. [lepuognyeckuii 3aKoH, NepruoJuYecKasi CHCTEMa XMMHYECKUX
jemeHToB .. MennesneeBa

1. Merannmyeckue CBOWCTBA HanboJee BEIPAKEHBI y aTOMa

1) mutus 2) natpusa 3) Kamus 4) xambuus

2. HanGonpmmii panguyc atoma umMeet
1) K 2) Na  3) Li 4) Rb

3. 3apsn simpa atoMa KpEMHUS paBeH
1) +28 2)+31 3) +4 4) +14

4. DnexTpoHHyI0 KoHdurypanuio 1s°2s2p®3s?3p’ umeer arom

1) dochopa

2) xjopa

3) Opoma

4) ¢ropa

5. B mepuoze ¢ yBenmmueHueM 3apsizia supa aTOMOB METAJUTMYECKUE CBOICTBA
1) ocnabesator

2) yCUIMBAIOTCS

3) HEe U3MEHSIOTCS

4) HeT 3aKOHOMEPHOCTH

6. B ManbIx neproaax ¢ yBeIMueHUEM 3apsia siipa paanychl aTOMOB
1) yBenmmuuBaroTcs

2) U3MEHAIOTCS MEPUOANYECKU

3) yMEHbBIIATCH

4) He U3MEHSIOTCS

7. DIeMEHTY ¢ 2JIeKTPOHHOH (popmystoi atoma 1522s?2p®3s?3p? cooTBeTcTBYyeT hopmyma
BBICHIETO OKCHJIA
1) B203 2) ALO:s 3) N20s 4) P,0Os



8. Tpu uactuisl Ne®, Na', F~ uMeror ogunakoBoe
1) maccoBoe yucio 2) 4HUCIIO HEUTPOHOB
3) 49ucIO ANEKTPOHOB 4) 4uCcIo MPOTOHOB

9. Hucno sHEepreTHYecKuX ypoBHEH y aToma, uMeromero 19 npotoHos
1) 3 2) 5 3) 4 4)2

10. Uncno npoTOHOB, HEUTPOHOB M IEKTPOHOB Y aTOMa C MOPSAKOBEIM HOMepoM 40
1) 40,91, 40

2) 40,51, 40

3) 20,51, 40

4) 40, 40, 40

11. Yucno moaypoBHEH Ha SHEPTETUYECKOM YPOBHE OIPEAETISIET ... KBAHTOBOE YHUCIIO
1) rmaBHOE 2) MarHuTHOE

3) opburtanbHOE 4) CIMHOBOE

12. MakcuMalibHOE YHCIIO JIEKTPOHOB Ha f — TIOTyPOBHE

)8 2) 2 3)10 4) 14

13. [lepeMeHHYIO CTETIEHb OKHUCIICHUS MPOSIBISIET HIIEMEHT C AIEKTPOHHON (POpMyIon
1)...3s%3p* 2)...4d"%5¢?

3)...3s%3p® )..3d1%s?

14. DeMeHT ¢ HIeKTpoHHOM hopmymoii ..35*3p%3d!%4s’4p> maxomurcs
1) 5 rpynme, rmaBHOM NOATPYyIIIE

2) 5 rpynme, TOOOYHOM TOATPYIIIE

3) 7 rpynre, mo60YHON TOATPYIIIE

4) 7 rpynmne, TIaBHOM MOATPYIIIE

15. HanmenspIelt sHeprueil nOHU3auu 001a1aer

1) xambruit 2) MBILIBSIK 3) xpom 4) 6pom

16. Ycunenne KUCIOTHBIX CBOMCTB OKCHJIOB MTPOUCXOIHT B PSIY
1) P20s5 — SiO2 — ALOs

2) MnO — MnO; — Mn,0O5

3) N2Os5 — P20s — As;05

4) Cr,07 — P20s — ALOs

17. Ocnabnenrie OCHOBHBIX CBOWCTB THIPOKCHIOB IIPOUCXOIUT B PSALY
1) Mn(OH), — Mn(OH); — Mn(OH),

2) AI(OH); — Si(OH)s — NaOH

3) Ca(OH), — Sr(OH), — Ba(OH),

4) Ge(OH)s — Ga(OH)s — Zn(OH)»

18. BO3MOXHOCTh HaX0XKAECHUS 3JICKTPOHOB HA OJTHOM OpOUTAIIN OTIPENEsIeT ... KBAHTOBOE
YHUCIIO

1) rmaBHOE

2) MarHuTHOe

3) opburanbHOE

4) ciuHOBOE

19. 3apsa siapa atoma, umeromiero 21 aneMeHTapHyIo 4acTUILy, paBeH
1) +7 2) +12 3) +21 4) +10



20. CBolicTBa aTOMOB XUMHUYECKUX DJIEMEHTOB HAXOAATCS B IEPHOIUIECKOHN 3aBUCHMOCTH OT
1) maccel aToma

2) Macchl aapa

3) urcna NpOTOHOB

4) 3apsina anpa

21. Dnexrponnas Gopmyna nona Cl” coBnamaer ¢ 31eKTpOHHON HOPMYIIOi
1) mona F~ 2) aroma Ar
3) aroma Na 4) wona Na*

22. Haubourpiiee 3HaY€HNE YHEPTUN HOHHU3AIUH Y aTOMa
1) ¢propa 2) xanus 3) a3oTa 4) xpoma

23. DnexTpoHHAs (GopMysia aToMa MapraHia
1)...3s*3p%s%4p’

2)...3s%3p%3d*s%4p!

3)...3s23p%3d4s>

4)...3s*3p%3d%s!

24. T'a3000pa3HOE COETUHEHNE C BOJIOPOJOM 00pa3yeT dJIeMEHT
1) Mn 2) Mo
3) As 4) vV

25. Haubourpiiee 3Ha4€HUE DJIEKTPOOTPHUIIATEIIEHOCTH Y dJIEMEHTA
1)Be 2) O 3)N 4)C

26. Y aroma mapranna Ha d-moJypoBHE HAXOAUTCS AIEKTPOHOB
1) 8 2) 10 3)5 4) 2

27. HaumeHbliee CpOACTBO K JIEKTPOHY y aTOMa

HC 2) N 3)0 4) F

28. MakcumanbHOE YUCIIO JJIEKTPOHOB Ha 4-0M IHEPTETHIECKOM YPOBHE
1) 8 2) 18 3) 32 4)2

29. HanMeHee aKTUBHBIN HEMETAIT UMEET 3HAUYCHHE OTHOCUTEILHOMN DIIEKTPOOTPUIIATETIHHOCTH
paBHOE
1) 2,2 2) 1,0 3) 2,35 4) 1,4

30. MakcuMasbHas MOJIOKUTETbHAS CTETICHb OKHCIICHUS 3JIEMEHTA paBHA
1) HOMepy mepuona
2) HOMepY psaa

3) HOMeEpy IpYIIIBI
4) mopsIKOBOMY HOMED



@ndigo

Ne1
JIOHOPHO-aKIENTOPHBI MEXaHU3M 00pa30BaHUs OJHOW U3 KOBAJICHTHBIX CBA3EH B MOJICKYJIE

(oouH U3 BApUAHTOB TECTHUPOBAHMS)

Ne2

000

Ne3
DJIEMEHT TPYIIIBI MET0YHO3EMENbHBIX METAJIIOB
1 O crpoHUMi

2 O muHK

3 O kagMuint

4 O Oepwumid

No4
[Tepokcua Bogopoa MpOsIBUTh MOKET CBOMCTBA
1 (O TOJBKO OKUCIUTEIbHbIC

2 (O ¥ OKHUCIIUTEISI U BOCCTAHOBUTEJS

3 (O TOJBKO BOCCTAHOBUTEIS

4 (O HH OKHUCIIMTECIISI, HA BOCCTAHOBHUTCIIA

N5

CepHHCTas KMCIIOTA MPOSIBIISICT OKUCIUTEILHBIC CBOMCTBA B PEAKIIHH
1) HSO3 + b + H,O —

2) H.SOs + HoS —

3) H.SO3; + KOH —»

4) H2SO3+ 02 —>

00O



a O a

N6

DeMeHT S MPOSIBIISIET TOJILKO BOCCTAHOBHUTEIbHBIC CBOMCTBA B COCAUHCHUH
1) H2SO3

2) HoS

3) SOs

4) NazS03

0000

Ne7

CTpOeHI/Ie BAJICHTHBIX 3JICKTPOHHBIX CJIOCB d-»neMeHTOB
1) TlSl_:(Tl — 'l}r.il_ll}

2) ns:ml—ll}
3) TI.S':'H:U}

4) nsi(n—1)d*®

0000

N28

CreneHb OKUCIIEHHS aTOMa Xpoma paBHa +3 B CO€JMHEHUHU. . .
1) CrO

2) Cn0Os

3) CrO;

4) H,CrOy

0000

Ne9
Maccy BelecTBa, B3TOro B KOJUYECTBE | MOJIb, HA3BIBAKOT ... MAacCcou

OTBeT:

No10
Tuapokcua Maraus Maccoii ... cogepxut 3,01-10% monekyn
1 o029r

2005r

30 112T



4 04lr

Ne11

OTHOOCHOBHOM KUCIIOTOM U3 NMEPEUUCIICHHBIX SABISETCA

1 O cepnas

2 O optodocdopHas
3 O xJopHad
4 O yroJsibHas

Ne12

Peakuueil HedTpanu3auu ABIsSIETC. . .
A) NayO + H2SO4 — NaxSO4+ H2O
b) Ca(OH), + 2HBr = CaBr; + 2H,0
B) CO; + Ba(OH), = BaCOs; + H,O

I') ZnO + 2KOH = K»Zn0O; + H20

O n
O s
O )
On

N913
Peaxmmst NaOH + HCl = oTHOCHTCS K THITY peakuuii

AR W N~

1 O npucoenuHeHus

2 O 3ameuieHus

3 O uoHHOTO OOMEHa

4 O pasznoxeHus

Ne14

Boansrii pacTBOp menouyn OyaeT pearnpoBaTth C ...
1 O oxkcunom yraepona (I1)

2 O OKCHJIOM AIIOMUHHUS

3 (O OKCHIIOM XKeJe3a

4 O okcuaoM cepedpa

No15

Mertannmaeckue cBoiicTBa HanboJee BHIPaKEHBI Y
1 O Li

2 O Be

308B

4 OoH

No16

XapakTepHOE XUMHUECKOE CBOMCTBO BCEX METAIIIOB
1 O BoccranoBHTEIbHAS

2 O OKHUCIMTENIbHAs

... aKTUBHOCTbH



3 O OKHUCIMTEIIBHO-BOCCTAHOBUTCIIbHAA

No17
KpaTkoe HMOHHO-MOJIEKYJIIPHOE ypaBHEHHUE MHApoiu3a cyibdara meau (1) umeer
BHJL

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

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

8) Cu?+ HOH === CuOH"+H"

r) Cu”+H,O == Cu"*+OH

l Qa

2060

308

4 0Or

No18

[lenouyHas cpena B pacTBOPE COJIU
a) NaCl

6) NaCOs

B) AICl3
r) KBr

L v+ B @ ) W o)

0000

Nel9

OnemeHT N NMPOSIBIIIET OKUCIUTEIBHBIC U BOCCTAHOBUTEIBHBIC CBOMCTBA B
COCIIMHEHUU

a) HNO3

0) NaNO>

B) NH3

r) N2Os

AR W N~
- B W

0000

N220
DnemeHT Fe mposBIIseT TOIbKO OKHUCIUTENbHBIE CBOMCTBA B COEIUHEHUH
a) Fe(OH);

0)Fe

B) NaxFeOq

r) Fe20s

IOa



00O

-

Ne21

Huco noypoBHEN HA SHEPTETUUYECKOM YPOBHE ONPEACIISET
1 O rnaBHOE

2 (O Mar"urHoe

3 O opburtanbHOE

4 O cnuHOBOE

No22
Merannmdeckue cBOMCTBa HanboJiee BRIPAXKEHBI y aTOMa
1 O nurus

2 O Harpud

3 O kanus

4 O xambuus

S O Marnus

Ne23

CnaObIM 3JIEKTPOIUTOM B BOJTHOM PAcCTBOPE SIBISETCS
a) H2SO4

0) H2S

B) KOH

r) KCl

0000

-

No24
HGBHGKTpOHI/ITaMI/I SABJISICTCH IMMapa BCIICCTB

1 O runpokcun 6apust (p-p) U a30THAs KUCIOTA
2 (O yKCyCHas KUCJIOTa  cyibdart HaTpus (p-p)
3 (O STUIEHTIIMKOJIb (P-p) U METAHOI
4 O »Ta”oa U XJA0pHUA Kanbuus (p-p)

N°25

... KBAHTOBOC YHCJIO

MaccoByto J0J110 PaCTBOPEHHOI'O BEILIECTBA PACCUUTBIBAIOT IO (opMyJie

o

a) v
_ miBemecsa)
6) mipacTecpa )

B) m=%V-p



r) m(BemecTea) = mipaceopa) — m(H, D)

O a
O s
Os=s
O-r

Ne26
Macca cepHoii kuciotsl B 500 M 0,1 M pactBopa paBHa

AR W N~

O 49r
O 98¢
O 9s8r
O a9r

Ne27

AR W N~

VYcioBuEM XUMHUECKOTO PABHOBECHS SIBIISIETCS. PaBEHCTBO

1 O KoHUEHTpauuii UCXOJHBIX BEIIECTB U MPOYKTOB PEAKIIMi

2 O ckopocTel mpsMoi 1 00paTHOM peaKIHii

3 2Hepruil UCXOJHBIX BEIIECTB U MPOAYKTOB PEaKIU

4 O 00beMOB, 3aHUMAEMBIX UCXOHBIMHU BEIIECTBAMH U MPOIYKTAMH peaKLui

No28
3aBUCUMOCTb CKOPOCTHU peakiuu V oT TeMreparypsl T (y — TemnepaTypHBbIii
K03((ULMEHT peakiin) OMUCHIBAET YpaBHEHHUE
a) V(T2)=V(T1)y
0) V(T2)=V(T1): v (T>-Th)
T.-T

B) V(T2)=V(Th) r

00O

Ne29
XHUMHUYECKasl CBSI3b B XJIOPUIE HATPHUS
1 O xoBaneHTHas NoJsipHas

2 (O KOBAJEHTHAas HENOJISIPHAs

3 QO uoHHag

4 (O HOHOpPHO-aKUENTOPHAas

N230

CriocoOHOCTB ATIEMEHTOB 7-A Tpymnibl K 00pa30BaHUIO KOBAJICHTHOW CBSI3H
YBEIUYUBACTCS B PATY

a) F2,Cl2,Br,J»

0) J2,Bry,Clp,F2

B) J2,CI,F2,Br



000

W O o

Tembl pedepaToB (10KJI2/10B)

INo
HaunmvenoBanue tem pedeparton
/11
1 [TonumepHbIe MaTepualIbl B 3NEKTPOTEXHUKE, UX BUABL, COCTaB, CBOMCTBA.
2 Koppo3ust meTaninoB u coBpeMeHHbIE CIIOCOOBI 3aIIUThI OT HEE.
3 Bunp! TormB, NpUMEHsIEMBIX B 3HEPTETUKE
4 TexHu4yeckuii mporpecc U IKOJOTUIECKUE MPOOIEMBI
5 CoBpeMeHHbIE CIOCOOBI TTOTYISHHUS MEIN AJIS DJEKTPOTEXHIUKH
6 AHTH(PU3BI U TPUMEHEHHNE UX B TEXHUKE
7 CrieninanbHble TEXHUYECKHE KUIKOCTH.
8 CoBpeMeHHbIE BU/IbI AKKYMYJIATOPOB
9 DNEeKTPOIUTHIECKHAE CIOCOOBI MOTyICHUS ATFOMITHHS
10 | Xwumuuyeckue METObI 3alIUTHl METAJIOB OT KOPPO3UH
11 HaHOTEXHOIOTNN B 2JIEKTPOHMKE U JIIEKTPOTEXHUKE
12 | Bopaa B ’KM3HH Y€JI0BEKa, TEXHUKE U CEIIbCKOM XO3SICTBE. DKOJIOTHUS BOJIBI.
13 MeTobl BOOONOATOTOBKHU B SHEPIETUKE
14 | XeMOTpOHMKA B HIEKTPOHUKE.
15 | CpaBHHTEIbHAA XapAKTEPUCTHKA IIEJIOYHBIX U KUCIOTHBIX aKKYMYISTOPOB
16 | Mepsl 6e30macHOCTH TpU paboTe ¢ Pa3IMYHBIMU BHIIAMH TOTUTUB, aHTH(PHU3OB,
CMa304HbIMH MaTepHUaJaMu
17 Crioco0sI ToTydeHHS )KUIKUX BUJIOB TOTUIABA
18 [IpoTekTopHas 3alIUTa OT KOPPO3HUHU B DIEKTPOTEXHUKE.
19 | CBepXmpOBOJHHUKH HA OCHOBE KPEMHHUMOPTAaHUYECKUX COCAMHEHUM.
20 | Cmoco0sl pahuHIPOBAHUS METAJUIOB
21| Jlerkue KOHCTPYKIMOHHbIE MaTE€pPHUaJIbl HA OCHOBE AMIOMUHUS
22 CBepXmIpoOBOTHUKHN HA OCHOBE CTEKJIOBOJIOKHA
23 HaHoMmarepnansl B MAIIMHOCTPOEHUU
24 |  TomnuMBHBIE IEMEHTHI U 00JIACTH UX TPUMEHEHUS
25| CoBpeMeHHbIE KOMIIaYHbl B MALTHHOCTPOCHUH

Tembl HAYYHBIX JUCKYCCHI (KPYIJIBIX CTOJIOB)
Xumuyeckas cBsizb. CTpoeHne MOJIeKyJI
1.KBanTtoBo-mMexaHN4ecKass TEOpUS XUMHUYECKOW CBA3M. MeToJ BaJeHTHBIX CBS3€il.
[Ipupona n MmexaHU3M BO3ZHUKHOBEHUS KOBAJICHTHOW CBSI3HU.
2.Buznsl koBasieHTHOW cBA3M. [lapameTpsl M CBOWMCTBa KOBAJICHTHOM CBS3M: SHEPTHS,
JUIMHA, TOJSIPHOCTD, MOJISIPU3YEMOCTD, HACBIILIAEMOCTh, HAIIPABIEHHOCTb.
3.IloHsATHE O G - U T — CBA3SX.
4.Mexanu3Mm 00pa30BaHUs HOHHOH CBSI3H, €€ CBOWCTBA.



5.IlonsTHE 00 H30MEpHH.

6./loHopHO-akiienTopHas cBsI3b. Mexanm3M ee 0Opa3oBaHMUsL.
7.IlonsiTHE O BOOOPOIHOM cBA3H. MexaHu3Mm ee 00pa30BaHusl.
8.IlonsiTHe 0 MeTaIMYECKOH CBS3U. MeXaHU3M €€ BO3HUKHOBEHUSI.
9.IloHsiTHE O CTENEHU OKUCIICHUS.

10. Tumbl KPUCTATUTUYECKUX PEILIETOK.

11.I'ubpuau3anus aTOMHBIX OpOUTAIIEH.

12.I'eomeTpuueckast CTpyKTypa MOJIEKYJI.

13.ITonsspHOCTH MOJEKYI.

14.Buapl MEXMONEKYIIPHOTO B3aUMOICHCTBUSI.

Bonpocsl n 3agaHus i NPOBeJeHUs] MPOMEKYTOYHOI0 KOHTPOJIA (K
3a4eTy)

Komnemenyus: — Cnocoben pewams munoevie 3adauu npogpeccuonanibhoti 0esmensHocmu
HA OCHOBe 3HAHUIL OCHOBHBIX 3AKOHO8 MAMEMAMUYECKUX, eCMeCcmEeHHOHAYUYHbIX U

00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwi k 3auemy

1.OcHOBHBIC TIOHATHS XUMHUH: aTOM, MOJIEKyla, XUMHYECKAU JJIEMEHT. BemiecTBo, MOIb,
MOJISIpHASI Macca, SKBUBAJICHT, MOJISIPHAS Macca YKBUBAJICHTOB.

2.CremneHb 3IEKTPOIUTHYECKON aucconmanun. DakTophl, BIMSIONINE HA BEIHYHHY CTEICHU
nuccoranui. CHiibHBIC U clla0ble 3JeKTpoUThl. [IpuBeaUTE MPUMEPHI.

HJ[-1VK-1 Cnocoben ocywecmensims nOUCK, KPUMUYECKUL AHAIU3 U Cunmes uHpopmayuu,
NPUMEHAMb CUCTMEMHBLI NOOX00 OJisl pelieHUsl HOCMABIEHHbIX 340aY

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHATU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCTMEMHBLI NOOX00 0I5l PelieHUs NOCMABNIEHHbIX 3A0aY

Ilpakmuueckue 3a0arnus 01 nposederus 3avema

1. Hamuiure ypaBHEHHs PEaKLUif, C TMOMOIIBI KOTOPBIX MOYHO OCYIIECTBHTH CIEAYIOIIHE
npespamenus:  Fe(OH);—Fe(OH),Cl-FeOHCl,—FeClz—Fex(S04)s.

2. Hammmmre ypaBHEHHWS THUCCOIMAIMK cleayrommx simekrpomutos: a) H3POs; 6) NHiOH.
Jonuimmre ypaBHEHHE PEAaKIMU, COCTaBbTE K HEMY HOHHBIC YPaBHEHHUS: CaCOs + HCl—

Komnemenyus: — Cnocoben pewams munoevie 3adauu npogeccuonanibHoli 0esmenbHocmi
HA OCHOBe 3HAHULL OCHOBHBIX 3AKOHO8 MAMEMAMUYECKUX, eCMeCmEeHHOHAYUHbIX U

00uenpo heccuoHaNbHLIX OUCYUNIUH C NPUMEHEHUEM UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwi k 3auemy

1. OcHOBHBIE CTEXHOMETPUYECKHE 3aKOHBl XHUMHH: 3aKOH COXPAHEHHS MacChl U SHEPIHH
BeIIeCTBa (COBpeMeHHas (OPMYIMPOBKA), 3aKOH TMOCTOSHCTBA COCTaBA XHMHYECKUX
coemuHenuit XK. Tlpycra, 3axkoH kpatHbIXx oTHomieHud (J/I.JlambToHA), 3aKOH OOBEMHBIX
ornomenuit (I'eii-Jlroccaka), 3akoH ABOTaapo M CIEACTBHE W3 3aKOHA, 3aKOH KBUBAICHTOB (V.
Bomnacrona).

2. O0mas XxapakTepUCTHKa METAIUIOB, (PH3MUYECKHE CBOICTBA. 3aBUCHMOCTh CBOWCTB METAJIOB
OT HuX TOJIOXKeHHs B nepuogmdeckoi cucrteme [. M. MenpeneeBa BHyTpeHHeEe CTpoeHUE
MeTauioB. Marauii. @usnyeckue W XMUMHYECKME CBOMCTBA, COCIMHEHUS, CIUIABHI,
HCII0JIb30BaHUE B TEXHHKE.



HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U Cunmes uxpopmayuu,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulerus NOCMABIeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHAU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peuleus NOCMABIEeHHbIX 3a0ay

Ilpakmuueckue 3a0arnus 01 nposederus 3avema

1. O0mue XMMHYECKHE CBOWCTBA METAUIOB (COCTAaBbTE YpaBHEHHS PEaKIMid HA KOHKPETHBIX
NpUMEpax METAJIOB Pa3HOil aKTUBHOCTH).

2. Kakasg Mmacca, Kakoe KOJMYECTBO BEIIECTBA, KAKOE YUCIO MOJIEKYJ], KaKoe KOJMYECTBO
9KBUBAJICHTOB COOTBETCTBYET 00BEMY Kucoposa 11,2 i (H. y.)?

Komnemenyus: — Cnocoben pewwams munosvie 3a0auu npogheccuonanvtot 0esmenbocmu
HA OCHO8e 3HAHUL OCHOBHLIX 3AKOHO8 MAMEeMAMUYECKUX, eCmeCmEeHHOHAYUHbIX U
00uenpo heccuoHaIbHBIX OUCYUNIUH C NPUMEHEHUEM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwi k 3auemy

1. Knmaccudukanvsi HEOpraHUUECKUX COSAMHCHUH.

2. PactBopbl. CiocoOBI BRIpaKEHUS COCTaBa PACTBOPOB: MOJISIPHAS, MOJIIpHASI KOHI[CHTPAITUs
SKBUBAJICHTOB, MOJISLITBHOCTh, MacCOBAs JIOJISA, TUTP.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U Cunmes uxpopmayuu,
NPUMEHAMb CUCMEMHbLL NOOX00 OJisl peuleHUs NOCMABIEeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHATU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulerus NOCMABIEHHbIX 3a0ay.

Ilpakmuueckue 3a0arnus 01 nposederus 3avema

1. Beraucnure macey xmopuna sxkenesa (I1I), reodoxomumyro mist npurotosieHus 300 mi 0,01 w
pacTBopa.

2. OTHOLIEHHWE METAUIOB K pa3jMYHbIM KHUCIIOTaM (COJISHOW, a30THOM B MOOOW cTaauu
pa30aBieHus, CEpHON KOHIIEHTPUPOBAHHON W CEpHOI pa30aBIeHHOW) Ha MpHUMepe jKeme3a U
ATIOMUHUS.

Komnemenyus: — Cnocoben pewams munoevie 3a0auu npogeccuonanibHoli 0esmenbHocmi
Ha OCHO8e 3HAHUL OCHOGHBIX 3AKOHO8 MAMEeMAMUYecKUx, eCcmeCmEeHHOHAYUHbIX U
00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwi k 3auemy

1. Ipuponnas Boma. Crouynple BOAbl. OCOOCHHOCTH XMMHYECKOTO COCTaBa MPHUPOJHBIX H
cTOYHBIX BOA. XKecTkocTh BObL, ee BUIbl. Bomonoaroroska.

2. Ilporonno-ueritpornas teopus J. /. Banenko u E.H. ["'anona. KBanToBsie uncma.
JIBoiicTBeHHas pupoa 1eKkTpoHa. CriocoObl H300pakeHHs HIIEKTPOHHOM CTPYKTYPHI aTOMOB
3JIEMEHTOB.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U Cunmes uHpopmayuu,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulenus NOCMABIeHHbIX 3a0ay

H][-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHAIU3 U CUHME3 UHPDOPMAYUL,
NPUMEHAMb CUCMEMHBIT NOOX00 OJi5l peuleHus NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0arnus 015 nposederus 3avema

1.0nummre XuMU4YecKre CBOMCTBA OKCHIa Kaiblus, okcuaa kpemuus (IV) u okcuaa nnHKa.



2. PaccumTaiite Maccy THAPOKCHIa HATPUS M Maccy BOJIbI, HEOOXOIUMYIO ISl TIPUTOTOBIICHHS
500 r 5 % motomero pacTopa.

Komnemenyus: — Cnocoben pewams munoevie 3adauu npogeccuonanibHoti 0esmenbHocmu
HA OCHO8e 3HAHUL OCHOGHLIX 3AKOHO8 MAMEeMAMUYECKUX, eCmeCmEeHHOHAYUHbIX U
00uenpo heccuoHaNbHLIX OUCYUNIUH C NPUMEHEHUEM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwi k 3auemy
1. Amomuaui. OU3NIECKUE U XUMUIECKNE CBOWCTBA, €M0 COSMHEHNS, CIUIABHI, UCIIOJIh30BAHNE

B TeXHUKE. AM(POTEPHOCTh OKCHJIOB ¥ THAPOKCHJIOB AJFOMUHUS.
2. Mucconmanus Bojbl. loHHOE Tipou3BeaeHue Bojbl. Bomopoanslii mokazatenb. CrocoObl ero
OTIpEIICIICHMUS.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAU3 U CUHME3 UH@oOpMayuu,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulerus NOCMABIEeHHbIX 3a0ay
HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHATU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulerus NOCMABIEeHHbIX 3a0ay
Ilpakmuueckue 3a0anus 015 npogedenus 3ayema
1. Metomom »nnekTpoHHOTO OamaHca moadepuTe KOXPPHUIMEHTHI, YKAKUTE OKHCIUTENb H
BOCCTaHOBHUTEIb B PEAKIIHSX:

Zn + HNO3(xon1)—Zn(NO3), + NO2 + H0;

Fe(OH)2+ Oz + HO—Fe(OH)s3;
2. BerancnuTe KOHIIGHTPAIMIO HOHOB BOJOPOJA U THIPOKCH] HOHOB, eciv pH pacTBopa paBeH
10.

Komnemenyus: — Cnocoben pewams munoevie 3adauu npogeccuonanvhoti desmensHocmu
HA OCHO8e 3HAHUL OCHOGHBIX 3AKOHO8 MAMEeMAMUYECcKUX, eCmeCmEeHHOHAYUHbIX U
00uenpo heccuoHaNbHLIX OUCYUNIUH C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUO HHBIX
mexnonoauti (OIIK-1)

Bonpocwi k 3auemy

1. CpoiicTBa pacTBOpoB HEEKTPoIUuTOB. OcMoc. 3akoHbl Bant-I'odda u Payms.

2. Mertamnel 1 HEMETAUIBl, UX TMOJIOKEHHE B Hepuoandeckoi cucreme. OCHOBHBIE CBOWCTBA
JJIEMEHTOB — AaTOMHBIM paaWyC, DJHEPrUs HWOHM3ALWH, CPOACTBO K DIEKTPOHY H
3NEKTPOOTPHULATENEHOCTD, BO3MOYKHBIE CTENEHN OKHCIICHUS, OKHCIIMTENBHO -
BOCCTAHOBUTEIBHBIC CBOWCTBA JJIEMEHTOB. lI3MEHEHHE CBOMCTB JJIEMEHTOB B NEPUOJAX H
rpynmax. OOmeHaydHOe 3HAYCHHWE MEPUOJUYECKOTO 3aKOHA W TEPUOJUYECKOW CHCTEMBI
xuMudeckux sneMmeHToB .M. Menpeneena.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U Cunmes uupopmayuu,
NPUMEHAMb CUCMEMHbIT HOOXO00 OJIsl peuleHus NOCHAGIeHHbIX 3a0aY

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHATU3 U CUHME3 UHPDOPMAYUL,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulenus NOCMABIEeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 011 nposederus 3avema

1. PaccuwuraiiTe Maccy rameHo# U3BeCTH, HEOOXOIUMOM I YCTPAHEHHS BPEMEHHOM )KECTKOCTH
B OJTHOM KyOMYECKOM METPE BOJBI, €CITH KECTKOCTH BOJIbI 7 XK.

2. Paccuuraiite pH pedHoil BOJIbI, €CJIH KOHLEHTPAIMH THIPOKCU-HOHOB B Helt 107> Mon/mv?.



Komnemenyus: — Cnocoben pewams munoevie 3a0auu npogpeccuonanibHoli 0esmenbHocmu
HA OCHOBe 3HAHULL OCHOBHBIX 3AKOHO8 MAMEMAMUYECKUX, eCMeCcmEeHHOHAYUYHbIX U

00uenpo heccuoHaNbHLIX OUCYUNIUH C NPUMEHEHUEM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwl k 3auemy

1.KucnoTsl, ocHOBaHHMsI, conu 1 am(oTepHbie coenuHenus B cere TO/]. HeoOpartumplie peakiym
HOHHOTO OOMEHa, UX THIIBL.

2. Tunmbl XUMHYECKON CBSI3U: KOBAJIICHTHAs, HOHHAas, MeTayumdeckas. Paborel Jlbiomca,
I'eittnepa, Jlongona, [lonuHra 1 Ip. B yYEHUH O XUMHUYECKOU cBs3U. VloHHAs cBA3b, €€ mpupona,
HMOHHBIE KpHcTauibl. KpucTtamumyeckue BemecTBa ¢ FOHHON PeLIeTKON, X CBOMCTBA.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U Cunmes uupopmayuu,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulerus NOCMABIEeHHbIX 3a0ay

H][-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHATU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulerus NOCMABIEeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 01 nposederus 3avema

1. Ipu kaxoii Temmneparype 3amep3aeT pactBop, coxepxkauuii 1000 r rmuuepuna C3Hs(OH)s u
2000 r BOfBI.

2. HamumuTe ypaBHEHHS PEaKIMM, ¢ MOMOIIBIO KOTOPBIX MOXHO OCYIICCTBUTH CIICIYIOIIHC
npeBpameans:  Zn—ZnSO4—Zn(OH)>—(ZnOH)3POs—Zn3(PO4)2, x peakuusm oOMeHa
COCTaBbTE MOHHBIC YPABHCHUS, K OKHCIMTEIBHO-BOCCTAHOBUTELHBIM PEAKIUsAM — YpaBHCHUS
3JIEKTPOHHOTO OaaHca.

Komnemenyus: — Cnocoben pewams munoevie 3adauu npogeccuonanvhoti desmensHocmu
HA OCHO8e 3HAHUL OCHOBHBIX 3AKOHO8 MAMEeMAMUYecKUx, ecmeCmeeHHOHAYUHbIX U

00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocul k 3auemy

1. KoBaneHTHasi CBs3b, €€ NMPUPOJA W MEXaHH3M O0pa30BaHUsA. METOJ] BAJICHTHBIX CBS3CH.
CriocoOnl n300pakeHUsT KOBAJICHTHBIX CBSI3CH, CBOMCTBA KOBAJICHTHBIX CBS3CH: JIMHA, SHEPTUS,

HACBHIIIEHHOCTh, HANPABICHHOCTh. [loHATHE O THOpHUOM3AIMKH aTOMHBIX OpOHWTaieid. G U T —
CBsI3U. Pa3HOBUIHOCTH KOBAJICHTHOM CBSI3U — HETIOJISIPHAS, MOJISIPHASL, JOHOPHO-AKIEITOPHAS.

2. Kommnekcusie coequnennst KC. Koopannanmonnas teopust Bepuepa. MeToasl nmoydeHus
KC. BHyTpeHHSS 1 BHEIIHSS KOOPAMHAIMOHHBIE Chepbl KOMIUIEKCOB. CTPYKTypa BHYTpEHHEU
KOOpJUHAIMOHHOW  ceprl. LleHTpadbHBI aroM - KOMIUIEKCOOOpPa30BaTeib, JIMTAHJBI,
KOOpIMHALIMOHHOE YUCIIO, 3apsi/i KOMILUIEKCHOTO MOHA. XUMHUUYECKas CBSA3b B KOOPAUHALIMOHHBIX
COeIMHEHMUsIX. THIBl KOMIUIEKCHBIX COCAMHEHHWH. 3HAUYE€HHWE KOMIUICKCHBIX COEIMHEHUH B
XUMUH, OMOJIOTHH, CEITECKOM XO3SICTBE M TEXHUKE.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U Cunmes uupopmayuu,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulenus NOCMABIEeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHAIU3 U CUHME3 UHPDOPMAYUL,
NPUMEHAMb CUCMEMHbLL NOOX00 OJisl peuleHUs NOCMABIEeHHbIX 3a0ay

Ilpakmuueckue 3a0arnus 011 nposederus 3avema

1. Hanummre ypaBHEHHS peakiui, ¢ MOMOIIBIO KOTOPBIX MOYKHO OCYIIIECTBHUTD CJIC/YIOIINE

2. CTpoeHre NpOCTEUILINX MOJIEKYII, TOJISIPHOCTh MoJieKy Ha mpumepe COz u NHs.



Komnemenyus: — Cnocoben pewams munoevie 3adauu npogeccuonanvhoti desmenvHocmu
HA OCHO8e 3HAHUL OCHOGHBIX 3AKOHO8 MAMEeMAMUYeCcKUX, eCmeCmEeHHOHAYUHbIX U
00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwl k 3auemy
1.CunbHBIC TEKTPOIUTHI, X aucconuanus. COCTOSHHE CHIIBHBIX DJICKTPOJUTOB B PAacTBOPAX,
aKTHBHOCTH U KOA(PHUIIMEHT aKTUBHOCTH HOHOB.

2. OOume cBeaeHUsl O pacTBopax. Twmbl pacTBOpoB. PacTBOpUMOCTH BemiecTB. 3aBUCHMOCTh
PacTBOPUMOCTH OT IPUPOJIbI U CBOMCTB PACTBOPUTEINS U PACTBOPEHHOTO BEILIECTBA.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U Cunmes umpopmayuu,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulenus NOCMABIEeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHATU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCMEMHbLL NOOX00 OJisl peuleHUs NOCMABIEeHHbIX 3a0ay

Ilpakmuueckue 3a0arnus 01 nposederus 3avema

1. Ilpu3Haku NPaKTUYECKOTO MNPOTEKaHusa peakuuil oOMeHa. CocTaBbTE€ MOJEKYISIPHBIE H
HOHHO-MOJIEKYJISIPHBIE YPABHEHUS PEAKLUi B3aUMOJICHCTBHS B PaCTBOPaxX MEXIY:

CI‘(OH)3 158 KOH -, FeSO4 158 (NH4)2 S -,
2. YKaXuTe MPOAYKTHI PEaKINii 1 METOIOM AIIEKTPOHHOTO OanaHca mogoepure KodpPUIIHEHTHI:
Fe+ Ch— ?;

Hg + HNOs (pa36.)—Hg(NOs)2 + ? + H2O.

Komnemenyus: — Cnocoben pewams munoevie 3a0auu npogeccuonanibHoli 0esmensHocmu
HA OCHOBe 3HAHUL OCHOBHBIX 3AKOHO8 MAMEMAMUYECKUX, eCMeCcmEeHHOHAYUHbIX U

00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocul k 3auemy

1. IanpBaHOKOPPO3HSL, MPUYMHBI €€ BO3HMKHOBeHMs. Koppo3usi cruiaBa allOMUHUS M MEAHU B
pasnuuHbIX cpenax. llpuBeauTe cxembl. YKaXXUTe TNEPBUYHBIE M BTOPUYHBIE IPOLIECCHI,
MPOAYKTHI KOPPO3HH.

2. Atommnsle simpa. Mx cocras.M3otomnbl. M306aper. KBanTosbie uncna. CocTosiHUE 31€KTPOHOB B

aroMe.

HJ[-1VK-1 Cnocoben ocywecmeansims nOUCK, KPUMUYECKUL AHAIU3 U Cunmes umpopmayuu,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulerus NOCMABIeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAU3 U CUHME3 UHPOPMAYUL,
NPUMEHAMb CUCMEMHbLL NOOX00 OJis peuleHUs NOCMABIEeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 01 nposederus 3avema

1. CocTaBbTe ypaBHEHUS COOTBETCTBYIOIIMX XUMUYIECKUX PEAKIUI YCTPAHEHHUS Pa3INIHBIX
BHJI0B JKECTKOCTH BOJIbI, IPUMEHAEMBIX B BOJONOATOTOBKE.

2. Berauciure maccy comun MgSO4-7H,0O m maccy BObl, HEOOXOAUMBIC IS TIPUTOTOBICHHS

500r pactBopa ¢ MaccoBoit goneirt MgSOs 12 %.

Komnemenyus: — Cnocoben pewams munoevie 3a0auu npogpeccuonanibHoli 0esmenbHocmu
HA OCHOBe 3HAHUIL OCHOBHBIX 3AKOHO8 MAMEMAMUYECKUX, eCMeCmEeHHOHAYUYHbIX U

00uenpo heccuoHaNbHLIX OUCYUNIUH C NPUMEHEHUEM UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)



Bonpocuwl k 3auemy

1. Bona kak pactBopuTenb. BpeMeHHast 1 TOCTOSHHAS KECTKOCTh BObI. CIIOCOOHI ee
YCTpaHEHHUS.

2. Kak u3MeHseTCs BOCCTAHOBUTENIbHASI aKTUBHOCTh MeTaiIoB II-A moarpynmsi?

Kak u3mensiercst OCHOBHOM XapakTep OKCUIOB U THAPOKCUAOB 3TUX METAJIOB?

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAU3 U CuHmes uH@opmayuu,
NPUMEHAMb CUCTMEMHBLI NOOX00 OJisl pelieHUss NOCMABLEHHbIX 340aY

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHATU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCTMEMHBLI NOOX00 OJisl pelieHUs NOCMABIEHHbIX 340aY

Ilpakmuueckue 3a0arnus 01 nposederus 3avema
1. Omnpenenure 3apsii BHYTPEHHEH KOOPAMHAIMOHHON CQephl W COCTaBbTE (OPMYIBI ABYX
BEIIECTB, B KOTOPBIE OHa BXOHT. Ompenemte KOOPIUHAIIMOHHOE YHUCIIO
KOMILIEKCO0Opa30BaTes:
[Co*"(NH3)2(NO2)4].

HamummmTe BeIpakeHUe 1St KOHCTAHTHI AUCCONMAIMH (HECTOMKOCTH) KOMIUIEKCHOTO HOHA.
2.Hanumwure MOJIEKYIsIpHBbIE U MOHHBIE YPABHEHHS PEAKLUU THAPOIIN3a COJICH:

a) NH4CH3COO; 6) (NHs)2S.

Komnemenyus: — Cnocoben pewams munoevie 3a0auu npogeccuonanibHoli 0esmenbHocmi
HA OCHOBe 3HAHUIL OCHOBHBIX 3AKOHO8 MAMEMAMUYECKUX, eCMeCmEeHHOHAYUHbIX U

00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwi k 3auemy

1.OcHOBHBIC TIOJNIOKEHHSI TEOPUH  dJIEKTpoJuTHYecKod muccorumarmu  C.  Appenumyca.
I'mapartanus u nuccoumnanus. IoHHbIE paBHEHUS PEAKIIUI.

2. OxuciauTenbHO-BOCCTaHOBUTENbHBIE peakunu. Tumbl OBP. Baxkdelmme oxucnurenn u
BOoccTaHOBUTENMU. OTBET MOTHUBHPYHTE C TOUKH 3PCHUS CTPOCHHS aTOMOB.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U Cunmes uHpopmayuu,
NPUMEHAMb CUCTMEMHBLI NOOX00 OJisl pelieHUss NOCMABIEHHbIX 340aY

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHATU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCTMEMHBLI NOOX00 OISl PeUleHUs ROCMABIEHHbIX 3A0aY

IIpakxmuueckue 3a0anus 015 npogedeHus 3auema
1.Hanuure snextpoHHble GopMysisl aToMoB Fe u Se u cooTBeTcTBYIomux noHos: Fe®t, Se” .
2. Hanummmre GpOpMyITsI CIEAYIOMINX COJICH:

a) cynb(dara KambIys;

0) xJopuaa THAPOKCOATIOMIHHS;

B) THIpOKapOOHATa KaJIHs;

r) dpochaTa aMMOHUS;

1) cynbdarta HATpUS;

e) murunpodocdaTta Marausl.

Komnemenyus: — Cnocoben pewams munoevie 3adauu npogeccuonanvhoti desmensHocmu
HA OCHO8e 3HAHUL OCHOBHLIX 3AKOHO8 MAMEeMAMUYecKUx, eCcmeCmEeHHOHAYUHbIX U
00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX



mexnonoauti (OIIK-1)

Bonpocut k 3auemy

1.duccoumnanus Boasl. Monnoe npoussenenue Boasl. Bogopoauslii nokaszarens (pH), meTonbt
€ro ONpeneICHUS.
2.ITapameTpbl ¥ CBOMCTBA THIIOB XMMHYECKHX CBs3el. CTeneHb OKWCICHUS. BaleHTHOCTH

3JIEMEHTOB. AMOp(pHOEe W KPUCTAUTMYECKOE COCTOSHHUE BEINECTBA. XHMHUYECKas CBS3b B
TBEPABIX TeJaX. XUMUUYECKas CBS3b B MOJIYIMPOBOJHUKAX U TUICKTPUKAX.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U Cunmes umpopmayuu,
NPUMEHAMb CUCEMHBLI NOOXO00 OJisl peteHUs NOCMABIEHHbIX 3a0ay

H][-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHATU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCEMHBLL NOOXO00 OJisl peuleHUs NOCMABIEHHbIX 3A0aY

Ilpakmuueckue 3a0arnus 01 nposederus 3avema

1.Onpenenute MOISAPHYIO KOHIIEHTPAIMIO PAacTBOPA, MOJTYIEHHOTO TIPU PACTBOPEHUH CyIbdara
HaTpust Maccoii 42,6 T B Boge maccoit 300 r, eciii MI0THOCTH MOJIyd€HHOTO pacTBopa pasHa 1,12
r/em?.

2. Ipu xakoii Temreparype OyaeT KHIETh PacTBOP, COCTOSIIHIA U3 OJJHOTO JINTPA STUIOBOTO
ciiupta p = 0,8 r/cM’ ¥ OIHOTO IMTpPa BOABL.

Komnemenyus: — Cnocoben pewams munoevie 3a0auu npogpeccuonanibHoli 0esmensHocmi
HA OCHO8e 3HAHUL OCHOBHBIX 3AKOHO8 MAMeMAMUYecKUx, eCcmeCmEeHHOHAYUHbIX U
00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwi k 3auemy

1.Karomupie 1 aHOHBIE TOKPHITHS. [IpOTYyKTHI AIEKTPOXUMHUIECKON KOPPO3HH.

2. TlanbpBaHWYECKU TONYIJIEMEHT, TaIbBAaHWYECKUH dieMeHT Tumna Jlanmdnsa-SAkoOu, ero
ycrpoiictBo. YpaBuenue Hepucra. Hanpsokenue I'9, ero usmepenue.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPpUMUHeCKUU AHAAU3 U CUHmMe3 uHpopmayuu,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulerus NOCMABIEeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHATU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCMEMHbIL NOOX00 0I5l peulerus NOCMABIEeHHbIX 3a0ay

Ilpakmuueckue 3a0arnus 015 nposederus 3avema

1. Koppo3ust XpoMHpPOBAaHHOTO JKeJe3a MpU HAPYIICHUH IIeJI0CTHOCTH MOKPHITHS B HEUTPAIBHON
Cpele U KUCIOM.

2. Hamummre BBIpaXCHHWE KOHCTAHTHI XMMHYECKOTO PABHOBECHS I CIICAYIONUX PEaKITHI:
Fe203(x)+3CO(r) <> 2Fe(x)+3COx(T); No(r)+3Ha(r) «<>2NH3(r). B kakom HampaBieHuH
CMEINAeTCsl PAaBHOBECHE B JIAHHBIX CHCTEMax a) MPU YBEIWYCHHM KOHIICHTPAIUU HCXOHBIX
BEIIECTB; 0) YBEIMUCHUH JIaBJICHUS B CHUCTEMax?

Komnemenyus: — Cnocoben pewams munoevie 3adauu npogeccuonanibHoli 0esmensHocmu
Ha OCHOBe 3HAHULL OCHOBHBIX 3AKOHO8 MAMEMAMUYECKUX, eCMeCcmEeHHOHAYUHbIX U

00uenpo heccuoHaNbHLIX OUCYUNIUH C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocul k 3auemy



1.Dnepretnyeckne >()(EKT XUMUYECKHX peakuui. BHYTpeHHSS »HEpPrusi W DHTAIBITH
oOpa3oBaHusa xuMH4YecKuX coequHeHui. Tepmoxumus. [lepBoe Hauano TepMoIMHAMUKU. 3aKOH
I'ecca, cnencTBus M3 3aK0HA, €70 3HAYEHUE U IPUMEHEHHE.

2. 3amyTa MEeTauioB OT Koppo3un. Paznuunsie Buabl nokpsiTuil. [IpoTekTopHas 3ammura.
Karonnas 3ammra. UHTHOUTOPBEI KOPPO3HH.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U Cunmes uupopmayuu,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulenus NOCMABIEeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHATU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peuleus NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0arnus 015 nposederus 3avema

1.Kopposus myxeHoro xene3a B pa3IndHbIX cpefax (HeHTpalbHOM, KUCIION U CcIa0oIeI0uHO)
C HapYIICHHBIM TTOKPBITHEM

2. Kakue mporiecchl MpOTEKAIOT Ha AJIEKTPOJaX B TalbBAHMUYCCKOM 3JIEMEHTE, 00pa30BaHHOM
snekrpogamu Cu/Cu?’ u Hg/Hg?™? Vkaxure >1eKTpOA - BOCCTAHOBUTENb M DIEKTPOJ —
OKUCITUTEITD.

Komnemenyus: — Cnocoben pewams munoevie 3a0auu npogeccuonanibHoli 0esmenbHocmu
HA OCHOBe 3HAHUIL OCHOBHBIX 3AKOHO8 MAMEMAMUYECKUX, eCMeCcmEeHHOHAYUHbIX U

00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwi k 3auemy

1. MossipHas TemioTa Cropanusi, € IPUMEHEHUE B DHEPTETHKE.

2. Bropoe Hauajo TepMOIWHAMUKH. DHTPONHS M €€ M3MEHEHHE B XHMHUYECKHX IPOLECCaX.
Oneprus ['m60ca. YcnoBue caMONpOW3BONEHOTO MPOTEKAHUS XMMUYECKHX peakuuid. Pacders
W3MEHeHHH SHTpommu u »Hepruu [mObca Ui ompeneneHHus HANpaBICHHOCTH MPOTEKAHUS
XUMHUYECKHX MPOIECCOB.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U Cunmes uxpopmayuu,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulenus NOCMABIEeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHAIU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulenus NOCMABIEeHHbIX 3a0ay

Ilpakmuueckue 3a0arnus 01 nposederus 3avema

1. Kopposus cruiaBa aqfOMHHHS ¥ MEIU B Pa3IMYHBIX cpenax. [IpuBenuTe cXeMbl. YKaKHUTE
MIEPBUYHBIC ¥ BTOPUYHBIEC MPOTIECCHI, TPOAYKTHI KOPPO3HUH.

2. BiusHue Katanu3aropoB HAa CKOPOCTh XMMHUYECKUX peakUuil. [ OMOT€HHBIN U reTeporeHHbIN
Katamu3. MexaHu3M JICHCTBUS KaTaJM3aTOPOB B TOMOTCHHOM M TETCPOTCHHOM KaTaJlu3ax.
HNHrHOUTOpHI ¥ IPOMOTOPHI B KaTaJM3e.

Komnemenyus: — Cnocoben pewams munoevie 3adauu npogeccuonanvhoti desmenvHocmu
Ha OCHOBe 3HAHUL OCHOBHBIX 3AKOHO8 MAMEeMAMUYeCcKUX, eCcmeCmEeHHOHAYUHbIX U

00uenpo heccuoHaNbHLIX OUCYUNIUH C NPUMEHEHUEM UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwl k 3auemy

1.CxopoCTh XUMHUYECKUX PEAKIUNA U €€ 3aBUCUMOCTh OT KOHLIEHTPALMU U TeMIIEpaTypbl. 3aKOH
neiictytonmx Macc K. I'ynpa6epra u [1. Baare. KoncTanTa ckopocTH XMMHYECKON peaklny, ee
¢usuaecknit cmpici. 3akoH Bant-I'odda. DHeprus aktuBanuy.



2. Dueprernueckue S(PQGEKThl XUMHUYECKHX peAKIHuid. BHYTpeHHSS »HEpTruss W DHTAIBIHS
oOpa3oBaHusa xuMH4YecKuX coequHeHui. Tepmoxumus. [lepBoe Hauano TepMoIMHAMUKU. 3aKOH
I'ecca, cnencTBus M3 3aK0HA, €70 3HAYEHUE U IPUMEHEHHE.

HJ[-1VK-1 Cnocoben ocywecmeansims nouck, Kpumuieckuil auaius u cunmes uHgopmayuu,
NPUMEHAMb CUCTMEMHBLI NOOX00 OJisl peUieHUsl NOCMABIEHHbIX 340aY

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHAU3 U CUHME3 UHPOPMAYUL,
NPUMEHAMb CUCTMEMHBLI NOOX00 OJisl peieHUsl NOCMABIEHHbIX 340aY

Ilpakmuueckue 3a0arnus 011 nposederus 3avema

1. CocTaBbTe CXEeMY KOPPO3HUH XPOMHUPOBAHHOTO M HUKEIMPOBAHHOTO XKeJie3a C HapyIICHUSIMHU
MOKPBITHI MPU KOHTAKTE C BOJIOM.

2. PaccunTaiiTe TEMIOTy CrOpaHus IPOMAHa U KOIHYECTBO TEMIOTHI IpU cropauu 1M> npomana

(H.y.)

Komnemenyus: — Cnocoben pewams munoevie 3a0auu npogeccuonanibHoti 0esmensHocmu
HA OCHO8e 3HAHUL OCHOBHBIX 3AKOHO8 MAMEeMAMUYECKUX, eCmeCmEeHHOHAYUHbIX U
00uenpo heccuoHaIbHbIX OUCYUNIUH C NPUMEHEHUEM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwi k 3auemy

1.BTopoe Hawamo TepMOAMHAMHUKU. ODHTPOINHUS M €€ U3MEHEHHE B XMMHYECKUX MpOIeccax.
Ouneprus ['m60ca. YcnoBue caMONpOU3BOIEHOTO MPOTEKAHUS XMMUYECKHX peakuuid. Pacders
W3MEHeHHH SHTpormu W >Heprum [mOOca 1y ompeneneHHus HANMpPaBICHHOCTH TPOTEKAHHS
XUMHYECKHX MPOLIECCOB.

2. DNeKTpo- U NPOTEKTOPHAS 3alIUThl METAJUIOB OT KOppo3uu. CXeMbl, 3JIeKTPOHHbBIE YPaBHEHUS
mpoueccoB. Kakoit meramn unenecooOpa3zHee BbIOpaTh B KadyecTBE MPOTEKTOpa ISl 3aIIUThI
COOpPY)KEHHUH, BO3BOIMMBIX B MOPCKOM BoJe?

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPpUMUHECKUU AHAAU3 U CUHME3 UHpopMayu,
NPUMEHAMb CUCTMEMHBLI NOOX00 OJisl pelieHUsl NOCMABLEHHbIX 340aY

H][-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCTMEMHBLI NOOX00 OJisl pelieHUs NOCMABIEHHbIX 340aY

Ilpakmuueckue 3a0anus 011 nposederus 3avema
1. Kakue mporecchl MPOTEKAOT MPH AIIEKTPOKOPPO3MH CBHHIIOBBIX 000JI0YEK KaOess Mmoj
ACHCTBHEM AIEKTPHIESCKOTO TOKa?
2. a) HaMMIINTE KUHETHYECKUE YPaBHEHUS CKOPOCTEH MPSAMOH peakiyuu, 0OpaTHON peakuuu u
BBIP@KCHIE KOHCTAHTHI PABHOBECHSI;

Cirpagur) T 2N2Orye=>COxry + 2N AH= -558,0 x[I:x
0) ompenenure, B KaKyl0 CTOPOHY CMECTUTCS XHMHYECKOE PABHOBECHE IIPH YBEIHUCHHU
KOHI[CHTPAIlMK IIEPBOTO HCXOJHOTO BEUICCTBA, IMOBBIMICHUN TEMIICPATyphl M YBEJIMYCHHH
JaBJICHUSL.

Komnemenyus: — Cnocoben pewams munoevie 3a0auu npogpeccuonanibHoli 0esmenbHocmi
Ha OCHO8e 3HAHUL OCHOBHBIX 3AKOHO8 MAMEeMAMUYecKUx, ecmeCmeeHHOHAYUHbIX U
00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocul k 3auemy



1.Dneprust [m66ca u ee CBsI3b ¢ PHTANBINEH U SHTpoNHEeH. TpeThe Hayaao TEPMOAHMHAMUKH.
[Touemy HEBO3MOKEH BEUHBIN IBUTATENH ?

2. TlonstHe 00 »SHEeKTpomax H DIEKTPOAHBIX NOoTeHHHanaX. CTaHZapTHBI BOJIOPOIHBII
JNEKTPOA. Psx  CcTaHmapTHBIX  SINEKTPOAHBIX  INOTEHIMAIOB.  YpaBHeHWe  HepHcra.
l"anbBaHMYECKME DIIEMEHTHI.

HJ[-1VK-1 Cnocoben ocywecmensims nOUCK, KPUMUYECKUL AHAIU3 U Cunmes uxpopmayuu,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulenus NOCMABIEeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHATU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCMEMHbLL NOOX00 OJisl peuleHus NOCMABIEeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 011 nposederus 3avema

1.CocraBbTe ypaBHEHHS pEAKIHM MPOLECCOB, MPOUCXOALINX TMPHU BIEKTPOKOPPO3UH
TpyOOTIPOBOA MO IEHCTBHEM OYKTAIOIINX TOKOB.

2. CocraBbTe ypaBHEHMS] XUMHUYECKHX MPOLECCOB, MPOTEKAIOUMX MPH 3JICKTPOJIM3€E PACILUIABOB
NaOH u NiCl> ¢ "HEpTHBIMH AJIEKTPOIaAMHU.

Komnemenyus: — Cnocoben pewams munoevie 3a0auu npogeccuonanibHoli 0esmensHocmi
Ha OCHOBe 3HAHULL OCHOBHBIX 3AKOHO8 MAMEMAMUYECKUX, eCmeCcmEeHHOHAYUHbIX U

00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwi k 3auemy

1.Bupapl XMuMUUECKUX UCTOYHUKOB 3JIEKTPUIECKON SIHEPTHH: IEPBUUHBIC 3JIEMEHThI, BTOPUIHbBIC
3JIEMEHTHI, TOTUIMBHBIE JJIEMEHTHI.

2. MenHoe u3zenue IOKPHITO HUKENEM. byleT i coXpaHeHo 3alIUTHOE JIEHCTBUE HUKEIIS MoCTe

MMOBPEXKIACHUA HOBerHOCTI/I?

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPpUMUHeCKUU AHAIU3 U CUHmMe3 uHpopmayuu,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulerus NOCMABIEeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHAU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulenus NOCMABIEeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 011 npogedenuss 3a4yema

1.BpraucimTe MOTEHIHAN BOJOPOAHOTO SJIEKTPOJA, MOTPYKEHHOTO B pacTtBop, pH kotoporo
paBeH 3.

2. CocraBbTe ypaBHEHHS DJICKTPOJHBIX HPOIIECCOB, MPOTEKAONIMX MPH AIIEKTPOJIM3E BOIHOTO
pactBopa xiopuaa xenesa (I1I) ¢ yronsHbIM aHOmOM.

Komnemenyus: — Cnocoben pewams munoevie 3adauu npogeccuonanvhoti desmenvHocmi
HA OCHO8e 3HAHUL OCHOGHBIX 3AKOHO8 MAMEeMAMUYECKUX, eCmeCmEeHHOHAYUHbIX U

00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwi k 3auemy

1.Koppo3usi TeXHMYECKOTO *kejie3a B Pa3IMYHbIX CpeAax M METOJbl 3aIIMTHI €r0 OT KOPPO3HUH.
Coenunenus xene3a. CruaBel xkene3a. UyryH u craib.

2. B KakoM cOCTOSIHMH (B KPUCTAJUIMYECKOM MJIM MapooOpa3zHOM) 3HTponusi 1 MOJb BeliecTBa
Oonpiie npu ToM xe Temneparype? OTBeT MOTUBUPYITE.



HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U Cunmes uHpopmayuu,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulerus NOCMABIEeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHAIU3 U CUHME3 UHPDOPMAYUL,
NPUMEHAMb CUCMEMHbLL NOOX00 OJis peuleHUs NOCMABIEeHHbIX 3a0ay

Ilpakmuueckue 3a0arnus 01 nposederus 3avema

1.. OnpenenmuTh TEMJIOTY 00pa30BaHMI MeTaHa, €CIM TEIUIOTa €r0 CrOpaHHUs

AHcrop.(CHar)) = -890,964 xJ1x/momnb. TernoTs! cropanust H u C cOOTBETCTBEHHO paBHBI:
AHcrop.(Har)) = -286,043 xJlx/Monb, @ AHcrop.(Cirpagur)) = -353,796 kJIk/MOTb.

2. TIpsimas it 0OpaTHas peakius OyaeT MPOTEKaTh MPU CTAHJIAPTHBIX YCIOBHSIX B CHCTEME:

CHu) + CO2ry == 2COq) + 2Har)
OTBeT MOTHUBHPYHTE COOTBETCTBYIONMMHU PACUCTAMH.

Komnemenyus: — Cnocoben pewams munoevie 3adauu npogeccuonanvhoti desmensHocmu
HA OCHOBe 3HAHUL OCHOBHBIX 3AKOHO8 MAMEeMAMUYECKUX, eCmeCmEeHHOHAYUHbIX U

00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwi k 3auemy

1. KaronHple n aHOIHBIE MOKPBHITHS U 3alIMTHl METAJIOB OT KOPPO3UU B CTATUYECKUX H
JUHAMHUYECKHUX ycioBusX. CocTaBpTe CXeMy KOPPO3UMH XPOMHPOBAHHOTO M HUKEIMPOBAHHOTO
JKenes3a C HapyLICHUSIMHU TMOKPBITHH MIPH KOHTAKTE C BOJOM.

2. Kakue cnencreus u3 3akoHa [.M. ['ecca BbI 3HaeTe, M Kakoe MPAKTUYECKOE 3HAYCHUE OHH
uMerT?

Ilpakmuueckue 3a0arnus 01 nposederus 3avema

1.Kakne xumudeckue MpoLEcChl MPOTEKAIOT Ha DJICKTpoAax NpU 3apsiKe M paspsiake
CBHHIIOBOTO aKKyMyJsiTopa?

2. CocraBbTe CXE€MY IPOLECCOB, MPOUCXOASIIMX HAa MEOHBIX 3JIEKTPOJAX, MPH 3JIEKTPOIIU3E
BOJIHOTO pacTBopa cyabdara menu (1.

Komnemenyus: — Cnocoben pewams munoevie 3a0auu npogeccuonanibHoli 0esmensHocmu
HA OCHO8e 3HAHUL OCHOBHBIX 3AKOHO8 MAMEeMAMUYECKUX, eCmeCmEeHHOHAYUHbIX U
00uenpo heccuoHaNbHLIX OUCYUNIUH C NPUMEHEHUEM UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwl k 3auemy

1.Karamu3. Teopust romoreHHOTO Karanu3a. Teopusi TeTepOreHHOTo KaTauu3a.

2. ChopmymupyiiTe W HaNUIIMTE MaTEeMaTHYECKOE BBHIpaKeHHE | 3aKOHAa TEPMOIAMHAMHKH,
yKa3aB (U3MYECKUI CMBICI BXOSIINX B HErO BETUIHH.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPpUMUHeCKUU AHAAU3 U CUHmMe3 uHpopmayuu,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulenus NOCMABIeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHATU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulenus NOCMABIEeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 011 nposederus 3avema

1. Dmexrpomms pactBopa K>SO4 mpoBommm npu cuie Toka SA B Tedenwme 3 4. CocraBpTe
3JICKTPOHHBIC YPAaBHEHUS MPOIIECCOB, MPOUCXOJSIINX HA 3JIeKTpojaX. Kakas macca BOAwl mpu
9TOM Pa3I0KWIaACh, © YEMY paBeH 00BbEM Ta30B (H. Y.), BBIACTHBIINXCS HA KaToJe, aHOae?

2. Temneparypublii kK03()(UIMEHT CKOPOCTH HEKOTOPO# peakuuu paseH 2,3. Bo ckoipko pa3s
YBEJIMYUTCS CKOPOCTh 3TOM PEaKIIUU, €CITH TIOBBICUTH TEMIIEpaTypy Ha 25 rpaaycoB?



Komnemenyus: — Cnocoben pewams munoevie 3adauu npogpeccuonanibHoti 0esmensHocmu
HA OCHO8e 3HAHUL OCHOGHLIX 3AKOHO8 MAMEeMAMUYECKUX, eCmeCmEeHHOHAYUHbIX U
00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwi « 3auery

1. Kakune peaknuy Ha3bIBalOTCAS 00paTUMBIMU 1 HeoOpaTuMbiMu? [IpuBeIuTe MpUMeEpHI TaKHX
peakuuil. UTo Takoe XMMHYECKOE PAaBHOBECUE U MIOYEMY OHO Ha3bIBAETCS IMHAMUYECKUM?

2. Hamummre maremarnueckoe BbIpakeHue ll-3akoHa TepMOOMHAMMKH AJii HEOOpPaTUMOIO U
00paTUMOTO TPOLIECCOB, YKa3aB (PHU3NUECKUI CMBICI BXOISIINX B HETO BEINYHH.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U Cunmes uupopmayuu,
NPUMEHAMb CUCTMEMHBLI NOOX00 OJisl pelieHUsi NOCMABLEHHbIX 340aY

HJ[-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHATU3 U CUHME3 UHPDOPMAYUL,
NPUMEHAMb CUCTMEMHBLI NOOX00 OJisl pelieHUsl NOCMABIEHHbIX 340aY

Ilpakmuueckue 3a0anus 01 nposederus 3avema

1.Tox cunoii 2,5A, mpoxozs uepe3 pacTBop eKkTposuTa 3a 30 MuH. BBIACTAET U3 pacTtBopa 2,77
r Metaya. Haliiure MOISpHYIO MacCy SKBUBAJICHTA METAIUIA.

2. CocTaBbTe CXEMBI IBYX 3JIEMEHTOB, B OJHOM M3 KOTOPBIX IIUHK - OTPUIATEIBHBINA SJIEKTPOJ, B
APYroM — MOJOXUTENbHBINA. [IpuBennuTe SIEKTPOHHBIE YPABHEHMS AHOJHOTO U KaTOJHOTO
IPOLIECCOB.

Komnemenyus: — Cnocoben pewams munoevie 3adauu npogeccuonanvhoti desmenvHocmu
HA OCHO8e 3HAHUL OCHOBHBIX 3AKOHO8 MAMEeMAMUYECKUX, eCmeCmEeHHOHAYUHbIX U
00uenpo heccuoHaIbHLIX OUCYUNIUH C NPUMEHEHUEM UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonoauti (OIIK-1)

Bonpocwi « 3auery
1.HanpasnenHoCTh npo1ieccoB B npupoie. BTopoii 3aK0H TepMOAMHAMUKY.
2. ®aKTOpHl, BIMSAIOUINE HA aKTUBHOCTh KaTaJIU3aTOPOB XUMUYECKUX PEAKIIHH.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U Cunmes uxpopmayuu,
NPUMEHAMb CUCMEMHbLL NOOX00 OJisl peuleHUs NOCMABIEeHHbIX 3a0ay

HJ][-3VK-1 Cnocoben ocywecmensims NOUCK, KPUMUHECKUL AHAU3 U CUHME3 UHDOPMAYUL,
NPUMEHAMb CUCMEMHBIL NOOX00 0I5l peulerus NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0arnus 011 nposederus 3avema

1. Kakme mporiecchl TPOTEKAIOT TPH KOPPO3WM TEXHUYECKOTO IKejie3a B aTMOC(EPHBIX
yenoBusax? CoCTaBbTe DJICKTPOHHBIC YPABHEHHSI STHUX MPOIIECCOB.

2. Kak Bmusier pH cpeasl Ha ckopocTe Koppo3um xene3a u uuHka? Ilogemy? CocraBbTe

YpaBHEHUA COOTBETCTBYIOIHX ITPOLECCOB.

7.4 Meroauyeckne MaTepHasbl, ONpeAeJsIOIIUE  NMPOLEAypPbl
OLCHUBAHUA 3HAHWH, YMEHHH, HABBIKOB XapPAKTEPU3YIOIUMX JITAIBI
(¢GopmupoBaHuss KOMIETEH UM



Jlokaneuwiti  HopmamusHvii akm  yHugepcumema Iln  KyolI'AY 2.5.1
«Texywuii  KoHmponb  ycneaemocmu U — NPOMENHCYMOYHAA — aAmmeCcmayus
00YUAIOWUXCAY.

Keiic-3a0anun

Pesynomam evinonnenus Ketic-3a0aHusi OYeHUBAEMC C YUEmOoM CAeOVIOUWUX
Kpumepues:
— noIHOMA NPOPAdOMKU CUMYAYUU,
— NOIHOMA BbINOJIHEHUSL 3A0AHUS,
— HOBU3HA U HEOPOUHAPHOCb NPEOCMABIEHHO20 MAMePUald U peuleHutl;
— NepcneKmusHOCMb U YHUBEPCATbHOCb PeuleHUl,
— YMeHue apeymeHmupo8aHo 0O0CHO8AMb bIOPAHHYIL BAPUAHM DeUleHUs.
Ecnu pezynemam 6ulnonHeHus Kelic-3a0anusi COOmMeemcmeayem 0003HaA4eHHOMY
Kpumepuio cmyoeHmy npuceausaemcsi 00ux O6ain (3a xaxcoviii Kpumepuii no 1
banny).
Ouyenka «omauuno» — npu Habope 8 5 6aN08.
Ouyenka «xopowo» — npu nHabope 6 4 bauna.
Ouyenka «yoosiemeopumenbHo» — npu Habope 6 3 bana.
Ouyenka «neyooeiemeopumenvHo» — npu Habope 6 2 bana.

Tecmoguvle 3a0anusn
Oyenka «Omau4H0» 8bICMABIAEMCA NPU YCI108UU NPABUTLHO20 OMEema
cmyoenma He meHee yem Ha 85 % mecmoguix 3a0aHuil.
Oyenka «xopouwo» eblcmagisiemcs npu ycio8uu NPAUIbHO20 OMeema CmyoeHma
He menee yem Ha 70 % mecmoguvix 3a0aHui.
Oyenka «y0061emeopumenbHo) 8blCMAasiAemcs npu YCa08Ul NPAsUIbHO2O0
omeema cmyoenma He meree wem Ha 51 %.
Oyenka «Heyo0e1emeopumeIbHo» 8blCMAsIAemcs NPU yCl08UU NPAGUIbLHO20
omeema cmyoeuma meree yem Ha 50 % mecmogvix 3a0aHull.

Kpumepuu oyenku yuacmus 6 ouckyccuu:

Oyenueaemcs 3Hanue mamepuaid, CHOCOOHOCMb K €20 0000ueHuro,
KpUMU4YEeCKOMY OCMbBICIIEHUIO, CUCMEeMAMmU3ayuy, yMeHue aHaiusuposams J102UKy
PACCysicOeHUll U 8bICKA3bIGAHUL. HABbIKU NYOIUYHOU pedu, apeyMeHmayuu,
gedenUs OUCKYCCUU U NOJEMUKU, KPUMUYECKO20 80CHPUAMUS UHGOpMAYUL.

Oyenka «OMAUYHO) CMABUMCA, eClU: CMYOeHm NOJHO YCBOUNl YUeOHbIl
mamepuan.  Ilposensem  Hagviku  aHanuza, 0000WeHUs,  KPUMUUECKO20
OCMbICIeHUs, NYOIUUHOU peyu, apeyMeHmayuu, 6e0eHusi OUCKYCCUU U NOTeMUKU,
Kpumuueckoeo eocnpuamusi ungopmayuu. Mamepuan usnodxicen 2epamomuo, 6
ONpeoeneHHol  JI02UYECKOl  NOCIe008aAMeNbHOCMU, — MOYHO — UCHOIb3YemCs
MEPMUHONO2USA, NOKA3AHO YMEHUE ULTIOCMPUPO8AMb mMeopemuiecKue noa0HCeHus
KOHKPEMHbIMU NPUMEPAMU, NPUMEHAMb UX 6 HOBOU CUMYAyuu, BblCKA3bIGAMDb
C8010 MOYKY 3peHus; NpoOeMOHCMPUPOBAHO VCBOEHUE paHee U3VYEHHbIX
CONYMCmM8YIouux 60npocos, chopMUpo8aHHOCMb U YCMOUYUBOCMb KOMNEmeHYull,



ymenull u Hagvikog. Mozym 6Ovimb Oonywenvl 00HA — 08€ HEeMOUHOCMU NpPU
oceelweHUL 8MopOCmeneHHbIX 60NPOCOS.

OyeHka «Xopowioy cmasumcs, eciu: omeem y008lemeopsenm 8 OCHOBHOM
mMpeboBaAHUAM HA OYEHKY «3», HO Npu 5mom umeem OOUH U3 HEOOCMAMKOS8: 8
YCBOEHUU YUeOHO020 Mamepuaia OOnyujervl Heborbuiue npoobenvl, He UCKa3uguiue
cooepoicanue omeema, OONYWeHbl O00UH — 08a Hedouema 6 HOPMUPOBAHUU
HABBLIKOG NYOIUYHOU peuu, apeyMeHmayuu, 6edeHus OUCKYCCUU U NOJeMUKU,
KpUMUYecKoeo 80CRpUusmusi UHGOpMayuu.

OyeHka  «y0061€MEOPUMENBbHOY  CMABUMCS,  eCIU.  HeNnoIHO  UMU
Henocied08amenbHO PACKPbIMO COOePIHCAHUEe MAmepuald, HO NOKA3AHO obujee
NOHUMAHUe B0NPOCA U NPOOEMOHCIMPUPOBAHbI YMeHUs, O00CMAMOYHble Ol
oanvHeluwe2o ycgoeHus mamepuana. Hmenucs 3ampyoHeHuss uiu OonyueHvl
owuobKU 8 onpedeneHuy NOHAMUL, UCHOIb308AHUU MEPMUHOIO2UU, UCNPABTIeHHble
nOCe HeCKOIbKUX HABOOAWUX 8ONPOCO8; NPU HENOJIHOM 3HAHUU MeOPemuiecKo2o
mMamepuana  BulAGleHd HeOOCMAMOYHAs CHOPMUPOBAHHOCMb  KOMNemeHyull,
YMEHUIl U HABbIKOB, CHLYOEHM He MOJICEen NPUMEHUMb MeopUio 8 HOBOU CUMYAyU.

OyeHka «HeEy0081€MBOPUMENIbHOY CMABUMCA, €eCAU. He PACKPLINO
OCHOBHOE codepicanue YYeOH020 Mamepuand, OOHAPYICEHO He3HAHUue Ul
HenoHuMaHue Ooabuiell unu Hauboiee BAJCHOU yYacmu yuebOHO20 Mamepuaid.
Honywenvl owubdku 6 onpedeieHuu NOHAMUL, NPU UCNOILIOBAHUU XUMUYUECKOU
MEPMUHONIO2UU, KOMOpble He UCHPABIeHbl NOCAe HECKOAbKUX — HABOOAUUX
80NPOCO8, He CHOPMUPOBAHBI KOMNEMEHYUU, YMEHU U HAGLIKU NYOIUYHOU peyl,
apeymeHmayuu, 8e0eHusi OUCKYCCUU U NOJeMUKU, KPUMUYECKO2O0 BOCHPUSNUSL
ungopmayuu.

IlIpouedypa oyenueanus pepepama:

Kpumepuamu oyenku peghepama seisiromcs: Ho8U3HA meKcma, 000CHO8AHHOCTb
8b100PA UCTNOYHUKOG TUMEPAMYPbHI, CHMENeHb PACKPbIMUs CYWHOCMU B0NPOCd,
coO00enUss mpebo8anull K 0ghopMieHU.

OyeHKka «OMAUYHO» — BLINONHEHbL 6Ce MPeDOBAHUSA K HANUCAHUI pedhepama
0003HayeHa npobiema U 000CHO8AHA €€ AaKMYAIbHOCMb, COeNAH AHAIU3
PA3MUYHBIX MOYeK 3PEHUs. HAd PACCMAMPUBAEMYIO NPOOIEMY U TOSUYHO U3TONHCEHA
coOCmMBeHHast No3uYUs,; CHOPMYIUPOBAHBL 8bIEOOL, MeEMA PACKPLING NOJIHOCMbIO,
8b10epIHCan 00bEM,; cOON0eHbl MPeDOB8AHUS K GHeULHeM) 0POPMIEHUTO.

OyeHka «Xopouwioy — OCHOBHble MpPeO0BaHUs. K peghepamy bINOIHEHbl, HO NpU
ImMom donyueHvl Hedo4émol. B uacmuocmu, umeromcs Hemo4HOCMU 8 U3NONACEHUU
mamepuana, Omcymcmeyem jl102U4ecKdsi nocied08amelbHOCMb 6 CYICOCHUSX, He
8bl0epacan 00veM pedpepama, umMeromcs Ynywerus 6 0ghopMmieHuuU.

OyeHKa «y0081emeoOPUMENbHO» — UMEIOMCS CYUeCMBeHHble OMCTYNIIeHUs OMm
mpebosanuil K pegpepuposanuro. B uacmnocmu.: mema oceewena b 4acmudHo,
oonyujeHvl axmuueckue OowubOKU 6 CoOoepicanuu pedepama, 0omcymcmaeyiom
861600V

Oyenka «HeyooenemeopumensHoy — mema pedepama He pPAcKpvima,
OOHAPYHCUBACCAL  CYUeCBEHHOe HEeNOHUMAanue npooremvl uiu pegepam He



npeocmasiet 8oace.
Konmponvnas paboma

Koumponvnoe 3adanue modcem cocmosimev uz meopemuieckoeo 60npocd,
NPAKMUYEeCKO20 3A0AHUSL UTU HEeCKOIbKUX 3A0aHull (KaKk meopemuyecKux, maxk u
NPAKMUYECKUX), 8 KOMOPBIX CMYOEHM O0IHCEH NPOAHANUIUPOBAMb U OAMb OYEHKY
KOHKPEMHOU CUMyayuu Uil 8bINOJIHUMb OPY2YI0 AHATUMUYECKYI0 pabomul.

Kpumepuu ouenku 3nanuit cmyoenma npu HanuUCAHUu KOHMPOAbHOU
padbomul

Oyenka  «OMAUYHO» —  BLICMAGIAEMCA  CMYOeHmy,  NOKA3a8ulemy
8CECMOpOHHUE,  CUCMeMAMU3UpPoS8aHusle,  21Y0OKUe  3HAHUS ~ BONPOCO8
KOHMPONILHOU pabomvl U YMeHUe YB8EePeHHO HPUMEHAMb UX HA NpaKmuke npu
peulenuu KOHKpemHuIX 3a0ad, c60000HOe U NPAGUIbHOE 000CHOBAHUE NPUHAMBIX
peuwieHutl.

Oyenka «xopowio» — GbICMABNAEMCA CMYOEHMY, eClu OH Meepoo 3Haem
mamepuan, 2epamMomHO U NO CYWecmey uziazaem e2o, ymeem NpUMeHsImb
noJyYeHHble 3HAHUSL HA NPAKMuKe, Ho 0ONycKaem 6 omeeme Ui 8 peueHuu 3a0ay
HeKomopvle HeMOYHOCMU, KOMOopble MOJNCem YCMPAHUms ¢ HNOMOWbIO
OONOTHUMENbHBIX 80NPOCO8 NPENno0asamels.

Oyenka «y0061emeopumenbHo» — 8blCMasIAemcs Cmyo0eHmy, NoKa3agulemy
Ppacmenmapuwlii, paspo3HeHHbIN Xapakmep 3HAHUU, HeOOCMAamoyHO NPAGUTbHbIE
GopMynuposxu 6a30661X NOHAMUL, HAPYULEHUs T02UYECKOU NOCIe008amenbHOCmu
8 UBNIOAHCEHUU NPOSPAMMHO20 MAMepuaid, Ho npu dMomM OH 6ladeem OCHOBHLIMU
NOHAMUAMU BbIHOCUMBIX HA KOHMPOIbHYIO pabomy mem, HeoOX0OUMbIMU O
oanvHeluleco 00yUeHUs: U MOXCem NPUMEHAMb NOJLYYeHHble 3HAHUSA NO 00pas3yy 8
CMAHOApPMHOU CUMYayUuu.

Oyenka «HeyO081EeMEOPUMENbHO» — BbICMAGIIAEMC S CHYOEHMY, KOMOpblll
He 3Haem Oobulell Yacmu OCHOBHO20 COOEPIHCAHUS BLIHOCUMbBIX HA KOHMPOIbHYIO
pabomy eonpocos mem  OUCYUNIUHBI, Oonyckaem 2pyovie OwUOKU 8
POpMYIUPOBKAX OCHOBHBIX NOHAMUU U He yMeem UCHOIb308AMb NOJIVYEHHblE
3HAHUA NPU peuleHUU MUnogvlx NPAKmMu4ecKux 3a0ady.

Kpumepuu oyenku na 3aueme

Ilo oucyunnune «Xumusny, Gopmou 3aKIHOUUMENbHO20 KOHMPOJIS 3HAHULL
saensemcs 3avem. Ilpu smom oyeHka «3aumeHoy COOmMEemcmeyem napamempam
Jr0bot us NONOACUM ETIbHBLX Ol EHOK («omauunoy, «Xopouioy,
«yoosemeopumenvHoy), a  «He  3aumeHo» ~—  napamempam — OYeHKuU
«Hey0081emBOPUMETbHON.
Ouenka «3aumeno» BbICMABIIACCA obyuarowemycs, NnOKA3a8uUleMy
8CeCmopoHHUe, cucmemamu3uposanHbole, 2nybokue  3HAHUA 80NPOCO8
IK3AMEHAYUOHHO20 OUnema u ymMeHue Y8epeHHo NPUMeHmMb UX Ha NpaKkmuxe npu
peuleHuy KOHKPEemHbIX 3a0ai, c60000HOe U NpaguibHoe 000CHOB8AHUE NPUHAMbIX
peuwienull, a maxce
Ouyenka «3aumeHo» 6vicmasisemcs 00yuaruemycs, eciu OH Mmeepoo 3Haem
mamepuan, ZepamomHo U NO CYWecmey uziazaem e20, ymeem NpPUMEHSIMb
NOJIyYeHHble 3HAHUS HA NPAKmuKe, Ho 0ONycKkaem 6 omeeme Uil 8 peuleHuu 3a0ay



HeKomopwvle HeMOYHOCMU, KOMOpble MOJNCem  YCMpPAHums ¢ HOMOUbIO
OONOTHUMENbHBIX BONPOCO8 NPENno0asamels, a maxice

Ouenka  «3aumenoy  evlicmasisiemcsi  00yuarOWemycs, NOKA3a8UeMy
Ppacmenmapmwlill, paspo3HEeHHbIU Xapakmep 3HAHUU, HeOO0CMAMOYHO NPASUTbHbIE
GopMynuUposKu 6A306b1X NOHAMUL, HAPYULEHUS I02UYEeCKOU NOCTe008aAMeNbHOCIU
8 UBNOJCEHUU NPOSPAMMHO20 MAMEPUald, Ho Npu Mom OH 61adeem OCHOBHbIMU
NOHAMUAMU, 8bIHOCUMBIMU HA 3a4em, HeoOX0OouMviMu 0I5l OalbHeluue20 00y4eHus
U MoOdcem NPUMEHAMb NOJVYeHHble 3HAHUS Nno 00paszyy 6 CMAHOAPMHOU
cumyayuu.

Ouenka «He 3aUMeH0» BbICMABIAemCcs 00yHaulemycs, KOMOpblil He 3Haem
OonvbuLell Yacmu OCHOBHO20 COOEPAHCAHUSL BLIHOCUMBIX HA 3a4em B80NpOCO8 mem
OUCYUNTUHBL, QONYCKaem 2pyovle OUUOKU 8 POPMYTUPOBKAX OCHOBHBIX NOHAMULL U
He yMmeem UCHOIb308AMb  NOJNYYEHHblEe 3HAHUS NPU  PeueHUU  MUNnoBbix
NPAKMU4ecKux 3a0au.

Ouenku «3aUmeHo» u «He 3AUMEHO0» BbICMAGISAIOMCS N0 OUCYUNTIUHAM,
GOpMOIL  3aKTIOUUMENbHOZO KOHMPOIS KOMOPwIX sesemcs 3awem. Ilpu smom
OYEHKA «3a4meHoy» OOJICHA COOMBEMCmME08aAMb napamempam Jaodou  u3
HONONCUMETILHBIX OYEHOK («OMIUUHO», «XOPOULO», «YOOBIEMEOPUMENbHOY), A «HE
3aUmMeHo» — Napamempam OYeHKU «HeyO0BIemMEOPUMENbHON.

8 IlepeyeHb OCHOBHOM M JOMOJHUTEIbHOM Y4e0OHOM JIMTEPaTYpPhI

OcHoBHasi yueOHas1 IuTEpPaTypa

(Hanuuue 6 ouonuomexe KyoI'AY)
1. I'mmuka H.JI. O6mas xumus : yae6. mocodue / HJI. I'munaka. — U3zg. crep. — M. : Kaopye,
2013.-750 c. ISBN 978-5-406-02934-3
2. Koposun H.B. O6mias xumus : yuebuuk 1t By30B /H.B. Koposun. — M.: Beicmr. mk., 2004. —
557¢c. . — ISBN 978-5-06-004403-3
3. CyBopoB A.B. O6mias xumus : yue6. nocodue / A.B. CyBopoB, A. Hukonbckuit.
— 2-e u3n., uctp. CIIb. : Xumus,1995. — 624 c. ISBN 5-7245-1018-9

JlonotHUTeIbHASA YUeOHas1 JIuTepaTypa

1. TafinyxoBa H.I'. DnekTpoxumMmdecKkre mpouecchl B TEXHUKE : yaed. mocodue Juis
BYy30B ¢ rpupom MCX / H.I'. T'aiinykosa, E.A. Kaitroponosa, 1.B. [llabanosa. — KpachHonap. :
KyoT'AY, 2013. —-300 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/06_EHIlektrokhimicheskie processy v_ehnergetike eh

lektronike tekhnikeGaidukovaNG.SHabanovalV.pdf

2. Ilectynosa C. A. PacTBopsbI u ipyrue nucnepcHbie cucTeMsl: yaed. mocodue / C. A.
ITecrynora, E. C. Koctenko, E. A. Kaiiropomgosa. — Kpacaomap : 2013. —-479 c.
http://edu.kubsau.ru/file.php/105/04_Rastvory i drugie dispersnye sistemy Pestunova Kosten
ko Kaigorodova.pdf

3. Ilectynosa C. A. Kommekcusle coequaenus. KomrmiekcooOpa3oBaHue B BOTHBIX

pactBopax: yue6. mocodue / C. A. [lecrynona, E. C. Kocrenko, E. A. Kaiiroponosa. —
Kpacnonap : KyoI'AY, 2013. - 161 c.




http://edu.kubsau.ru/file.php/105/01 Kompleksnye soedinenija_Pestunova Kostenko Kaigorod
ova.pdf

4. Anekcannpora D.A XuMus MeTauIoB : yueh. mocooue / 3.A. Anekcannpora, O.A.
Hemunenko. — Kpacnonap. : 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 khimii
_Kosjanok Kostenko Kaigorodova.pdf

9 Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKALMOH-

HoM ceTu «AHTEpHED»
JJIeKTPOHHO-0M0/IN0TEeYHbIe CUCTEeMbI OUOIHOTEeKH, Hcloab3yeMble B Kybanckom 'AY

Ne HaumMmeHoBaHHe TemaTuka CcbLiKa

1. | OOpazoBaTenbHblil mopTan | YHUBepcaabHas
Ky6I'AY

HNupopMannoHHo-TeJIeKOMMYHHKAIMOHHBIE pecypchbl ceTH « MHTepHET»
http://cyberleninka.ru Hayunas snexrponnas 6ubmmoteka «KubepieHuHKa
http://cheloveknauka.com YenoBek u Hayka
http://www.rsl.ru/ru Poccuiickas rocyaapcTBeHHas OHOIMoTeKa
http://elibrary.ru Hayunas snextponnas 6ubimoreka
http://wikipedia.org/wiki - Bukureus — mouckoBasi cuctema.
http://www.iglib.ru — snexTpoHHO-0MOIMOTEUHAS CHCTEMA.
http://studentam.net — anekTpoHHas OMOIMOTEKAa YICOHUKOB.
www.dissertac.ru — aIeKTpoHHast OMOMMOTeKa AUCCEPTAIMOHHBIX paboT
. OnexrponHas 6ubmnorexa PODU (e-library).

10. O6pazoBatensHbiit ioptan Kyol'AY [Dnexrponnsiii pecypc]: Pexxum mocryma:
http://edu.kubsau.local

O RN LA W~

10 Meroau4yeckne ykazaHusi 1Jisi 00y4arOUIUXCH 10 OCBOCHUIO
AUCHHUIINHBI

MeTtoanueckne yKa3aHus U peKOMeHAAIUH 110 MOATOTOBKE K 3a4eTy

JUia monydeHusl 3aueTa Mo AMCHMIUIMHE CTYJIEHT 0Osi3aH BBIIOJHUTH BCE
nabopatopHbie paboThl, OPOPMUTH pE3yJIbTATHl B BUJIC OTUETA. 3aIUTA OTYETA 110
naboparopHoii paboTe mpeanosiaraeT OOCYXIEHHUE TOJYYEHHBIX CTYJICHTOM
pe3yJabTaTOB U OTBETHI HA BOMPOCHI MO TeME. BBINOIHUTH WHAWBUIYAIbHBIC
JIOMAIITHUE 3aJaHUsI U KOHTPOJIbHBIE PaOOTHI.

[TonrotoBka Kk 3adery TpeOyeT ONpEeNelIeHHOTO allfOpUTMa JACHCTBUIA.
[Ipexxne Bcero, HEOOXOAMMO O3HAKOMHUTHCS C BOIPOCAMHU, KOTOPbIE BEIHOCATCS HA
3aueT. Ha ocHOBe 3TOro HaJ0 COCTaBUTH IUIAH TMOBTOPEHHUS M CHCTEMAaTU3alUU
y4eOHOro mMarepuayia Ha KaXIblil IeHb, YTOObI OCTaBUTh JI€Hb WJIM €r0 YacTh JJIs
MMOBTOPHOTO 0000IIIEHNEe TPOTPAMMHOTO MaTepHaa.

Henp3s  orpaHmumMBaTrhbCsi TOJHKO  KOHCIEKTAaMHU  JICKIHUH, CleAyeT
npopaboTaTh HyKHbIE yueOHbIE TOCOOUS, PEKOMEHI0OBAHHYIO JIUTEPATYPY.



[locnenoBarenbHOCTH PaOOTHI B MOJATOTOBKE K 3a4eTy JOJDKHA OBITh TaKas:
BHUMATEIbHO NPOYHUTATh W YACHUTH CYTh TpeOOBaHMI KOHKPETHOTO BOIIPOCa
NPOrpaMMBbl;  O3HAKOMUTBCA C KOHCIEKTOM; BHHUMAaTeIbHO MpopadoTarh
HEOOXOIUMBIM y4eOHBII MaTepuan mo y4eOHbIM MOCOOUAM U PEKOMEHAYEMOM
JUTEPaTYypPBHIL.

Ecnmu anga otnenbHOW Tembl NpenoAaBaTelb MNPEJIOKHI CIEHHAIbHYIO
HAYYHYIO JUTEpaTypy, KOTOPYIO CTYAECHT pa3padarbiBaj B MEPHUOJ MOJATOTOBKH K
3aHATHUAM, HEOOXOJAMMO BEPHYTHCA K 3aIlUCSAM ITUX MaTepuayoB (a B OTACIbHBIX
ClIy4asiX K OpUTrMHaIaM).

B otnenbHOM TETpaau Ha KaXAblil BOIIPOC CIEAYET COCTaBUTh KPAaTKUH IIJIaH
OTBETa B JIOTMYECKON TMOCIEAOBATEIBLHOCTH U € (puKcauei HeoO0X0IUMOro
WUTIOCTPAaTUBHOTO ~ MaTepuana (IpUMEpbl, PHUCYHKH, CXEMbl, YpaBHEHHUS
XUMUYECKUX PEAKLIUM).

Ecnu otnenbHble BOMPOCH! OCTAIOTCSl HESICHBIMH, X HEOOXOIMMO HAIMCATh
HA TMOJISIX KOHCIEKTa, YTOObI BBISICHUTh Ha KOHCYJbTaluu. OCHOBHBIC MOJIOKEHUS
TEMBI TOCJe ITyOOKO OCO3HAHHUE UX CYTH CIEAYET 3ay4HUTb, MOBTOPSS HECKOJIBKO
pa3 win pacckasbiBas Kojuiere. Baxkueimyio uHpopmanuio cienyer o003HavaTh
JIPYTUM LIBETOM, 3TO IIOMOTAET JIy4Ille UX 3alIOMHUTb.

CrnenyeT mocTeneHHo MepexoauTh OT MOBTOPEHHs MaTepuana OJHONW TEMBI K
npyroi. Korma mnoBTopeH M cucTeMaTU3UpoBaH Bech Y4eOHBIM MaTepuan,
HEO0OXO0IMMO MEPECMOTPETH €T0 €IIE Pa3 YKe CO CBOMMH 3alHCIMHU.

YnaobHee TOTOBUTHCS K 3a4€Ty B YHUTAIBHOM 3ajie¢ OUOIMOTEKH WIH B
CHEIMATM3UPOBAHHOM yuyeOHOM KaOuHere. B TeueHue cyToxk HE0OX0AMMO
paborath 8-9 yacos, nenas yepes kaxaple 1,5 gaca nepepbiBa Ha 15 MuH.

CryneHtaMm HYXXKHO 3HaTh oOmIue TpeOoBaHUs K OIlleHKe 3HaHWM. HyxHo
BBISIBUTH!

1) moHMMaHuWe U CTENEeHb YCBOCHHUS BOIPOCA, TMOJHOTY, H3MepsiemMas
KOJIMYE€CTBOM IPOTPAMMHBIX 3HaHUH 00 00BEKTE, KOTOPHIN U3y4aloT;

2) rnyOuHy, KOTOpas XapaKTepu3yeT COBOKYIHOCTh CBSI3€H MEXIY
3HAHUSIMU, KOTOPBIE OCO3HAIOT CTYACHTHI;

3) MeToI0JIOTHYeCKOe 000CHOBAHHUE 3HAHMIA;

4) 03HaKOMJIEHME C OCHOBHOM JIUTEPaTypoill MO MpeIMeTy, a Takxke C
COBPEMEHHOM NEPUOANYECKON JIUTEPATYPOH I10 NPEIMETY;

5) noruky, CTPYKTypy, CTWUJb OTBETa M YMEHHE CTYyJEHTa 3allMIaTh
HAyYHO-TEOPETUYECKUE TIOJOXKEHHUsS,, KOTOpbIE BBIABUTAIOT, OCO3HAHHOCTb,
0000IIEHHOCTh, KOHKPETHOCTb;

8) MPOYHOCTH 3HAHUIA.

MeToanyeckue peKOMEHIAUMH 110 BHINOJIHEHUIO Kelc-3a aHui

Llenr  MeToma  KeicoB - HAYYUTh  OOY4YaIOIIMXCS  AHAJIM3UPOBATH
MpOOJIEMHYIO CUTyallMl0 — Keic, U BbIpabOTaTh pEIIeHHE; HAYYUTh paldoTaTh C
MH(POPMALMOHHBIMU UCTOYHUKAMH.

Meron KelcoB CIOCOOCTBYET  Pa3BUTHUIO y oOy4Jaronuxcs
CaMOCTOSITEJIBHOTO ~ MBIIIJIEHUS, YMEHHS  BBICIYLIMBAaTb M  y4YWUTHIBATH
AIBTEPHATUBHYIO TOUKY 3pEHHUsI, apTyMEHTUPOBAHO BbICKa3aTh CBOO. C MOMOLIBIO



3TOr0 METOJA CTYIEHThl UMEIT BO3MOKHOCTb MPOSIBUTh U yCOBEPIICHCTBOBATH
aHAJIMTUYECKUE U OLICHOYHBIC HABBIKM, HAYUYUTHCA pabOTaTh B KOMaH/IE, HAXOIUTh
Han0oJiee pallMoOHAIBHOE PEIICHUE TIOCTABICHHON MTPOOIEMBI.

TexHoJIOrMg MeToJa 3aKJIIYacTCs B CICAYIOLIEM: [0 OIpPEAEIICHHBIM
mpaBUjiaM paspabaThiBaeTCsi MOJENb KOHKPETHOW MPOOJEeMHON CHUTyaluw,
MPOU3O0NICIIEeH B MPEIMETHON 00JacTH, U OTpaX)aeTcsl TOT KOMIUIEKC 3HAHUU U
MPaKTUYE€CKUX HABBIKOB, KOTOPBIE 00yUYaIOMUMCS HY)KHO TIOJTYYHTh.

Meton ~— mpexacraBisieT  coboi  crenUpUYECKYyI0  Pa3HOBUAHOCTh
HCCIIE0BATENbCKON aHATUTUIECKON TEXHOJIOTUH, T.€. BKIIFOYAET B ceOs oneparuu
HCCIIEN0BATEIBCKOTO MPOLECCA, AaHAUTUTUIECKUE NPOLIEAYPHI.

[IpenonaBaTenb rOTOBUT HaYaJIbHBIN Kelc. PEKOMEHyEeMbIE HCTOUHUKMU:

1. Kaiiroponosa E. A. Heopranuueckast 1 aHanuTU4YECKast XUMHUS : yueO.-
Mmeroz. nocodue / E. A. Kaitroponona, 1. . Cunopora. — Kpacuonap: Ky6I'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 BeJeHUS XUMHUYECKOTO DSKCIIEPUMEHTA B
naboparopun xumuu / I'"M. Haymosa, E.K. f6nonckas, E.A Kaiiropogosa. —
Kpacnonap: KyoI'AY, 2013. - 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08 _tekhnika vedenija_khimichesko
go_ehksperimenta.pdf

3. IlectynoBa C.A.Paboyas TeTpaap K 1a00paTopHbIM padoTam 1o
muctutuinae « Xumus» / C.A. Tlectynona, E. K. fl6nonckas.— Kpacnogap :
Ky6I'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

MeTtoanyeckne peKkOMeHJAAlMM MO MNOATOTOBKE K KOHTPOJbHOI
(camocTosiTeILHOI) padoTe

[loaroToBka K KOHTPOJBHOW paboTe TpedyeT OmpeneseHHOro ajaropurMa
neiictBuit. [Ipexxne Bcero, HEOOXOAUMO O3HAKOMHTHCS C BOINPOCAMH, TEMaMU,
KOTOpBIE€ BBIHOCSIT Ha KOHTPOJIbHYIO PaboTy.

Henw3s orpaHmumMBaTthbCsi TOJABKO  KOHCIEKTAaMHU  JICKIHUH, CleAyeT
npopaboTaTh Hy)KHbIE Y4eOHBIE TOCOOUS, PEKOMEHIOBAHHYIO JIUTEPATYPY.

[locnenoBarenbHOCT  pabOTBI B MOATOTOBKE K  KOHTPOJBHBIM
MEPOIPHUATUSAM JOJDKHA OBITh Takas: BHHUMAaTEJIbHO MPOYUTATh U YSACHUTH CYTh
TpeOOBaHUN KOHKPETHOT'O BOMPOCAa MPOTPAMMBbI; O3HAKOMUTHCS C KOHCIIEKTOM;
BHUMATEIbHO MpopaboTaTh HEOOXOAMMBIA  y4yeOHBIH MaTepuan MO y4eOHBIM
MocoOUsIM ¥ pEeKOMEHIYEeMOM JIUTepatype.

Ecnu st oTaensHOM TeMbl MpernojaBaTesb MPEUIOKII NEPBOUCTOYHUK,
CHEIHMAIbHYI0 HAy4YHYIO JINTEpaTypy, KOTOPYIO CTYAEHT pa3padaTbIBal B MEPHO]
MOJATOTOBKM K CEMHUHApPCKUM WM HHBIM 3aHATHUSM, HEOOXOIMMO BEPHYTHCS K
3alUCAM JTUX MaTepuajoB (a B OTAEIBHBIX CIydasix M JO OPUTHHAJIOB),
BOCCO3/1aTh B MTAMATH OCHOBHBIC HAyUHBIE MTOJOKEHHUS.




B oTpenpHOM TeTpaau Ha KaxKIblid BOIIPOC CIEIYET COCTABUTh KPATKHUU IIJIaH
OTBETAa B JIOTMYECKOW TMOCJIEIOBATEILHOCTH W ¢ (QUKcaHe HeoOX0aUMOro
WUTIOCTPATUBHOTO MaTepuaia (IpUMEphI, PUCYHKH, CXEMbI, ITU(PHI).

MeTtoanyeckne peKOMEHIAMH 10 NOATOTOBKE K TeCTUPOBAHHIO

Lens TecTupoBaHus B XOJ€ Y4eOHOro mpolecca CTYJCHTOB COCTOUT HE
TOJIbKO B CHCTEMAaTHYECKOM KOHTpOJIE 3HAaHUN M3yYEHHOIO MaTepuaja, HO U B
Pa3BUTUU YMEHUS CTYJIEHTOB BBIJEIATH, aHAIM3UPOBATh U 0000maTh Hanbomee
CYLIECTBEHHBIE TAIbl TEXHOJIOTMYECKHUX MPOIIECCOB.

Kak u mobas gpyras ¢opma MOATOTOBKM K KOHTPOJIIO 3HAHMM,
TECTUPOBAHHUE HMMEET PsiJ OCOOCHHOCTEH, 3HAHME KOTOPHIX MOMOTAeT YCHEIIHO
BBITIOJTHUTH T€CT. MOXKHO JaTh CIEAYIOIINE METOIMYECKIE PEKOMEHAAIINN:

1. Ilpexxne Bcero, cieayeT BHHMMATEIBHO HW3YYUTh CTPYKTYpY TecTa,
OLICHUTh 00BEM BPEMEHH, BBIJEJISIEMOT0 Ha JaHHBIA TECT, YBUIECTh, KAKOTO THUIIA
3aJlaHusl B HEM COJEpIKaTCsl. DTO MOMOXKET HaCTPOUTHCS Ha paboTy.

2. OueHb BaXHO BCEerjJa BHUMATEJIbHO YHWTATh 3aJaHUs 10 KOHIA, HE
MBITASICh TIOHSTH YCJOBHUSl IO TIEPBBIM CIIOBaM» WJIM BBITIOJIHUB TOJOOHBIE
3aJlaHusl B TPEIbIAYIIMX TECTHUPOBaHMSIX. Takas CrHemka HEepeAKO MPUBOAUT K
J0CaTHBIM OIMOKAaM B CAMBIX JIETKUX BOIPOCAX.

3. Ecnu Bbl He 3HaeTe oTBETa Ha BOINPOC WM HE YBEPEHBI B NMPaBUIBHOCTH,
CJIEy€eT MPOIYCTHTh €r0 U OTMETUTH, YTOOBI IIOTOM K HEMY BEPHYThCH.

4. Ilcuxon0ry Tak)Ke COBETYIOT JAyMaTh TOJIBKO O TeKylieMm 3agaHuu. Kax
MpaBWJIO, 33JaHUsl B TeCTax HE CBA3aHBl JIPYr C JPYrOM HEMOCPEICTBEHHO,
MO3TOMY HEOO0XOJMMO KOHLIEHTPHUPOBATHCS HA JAaHHOM BOIIPOCE M HAaXOJHUTh
pelIeHrs, MOIXOJAIIMe HMEHHO K HeMy. Kpome TOro, BBIIOJHEHHE 3TOM
PEKOMEHIalluK JACT €Ile OJMH TMCUXO0JIOTHUeCKui d3(PPEeKT — Mmo3BOIUT 3a0BITH O
HeyJlaye B OTBETE Ha MPEABLAYIIUI BOIPOC, €CIIM TAKOBAas UMeJIa MECTO.

5. MHorue 3amaHus MOXHO OBbICTpee pEIIuTh, €CIM HEe HUCKaTh cpa3y
MpaBWIbHBIN BapUAHT OTBETA, & MOCJIEIO0BATEIBHO HCKIIIOYATh T€, KOTOPHIE SIBHO
HE TOAXOIAT. MeTOJ UCKIIOYEeHHsI TIO3BOJSET B WTOTe CKOHIICHTPUPOBATH
BHHUMaHUE Ha OJJHOM-JIBYX BEPOSITHBIX BapUaHTaX.

6. Ilpouecc yranpiBaHus TpaBWIbHBIX OTBETOB JKEJIATENIbHO CBECTH K
MUHUMYMY, TaK Kak 3TO YpEeBaTO TE€M, YTO CTYAEHT 3a0yJeT O IJIaBHOM: YMEHHUH
MCIO0JIb30BaTh MMEIOIINECS HAKOIUIEHHBIE B y4eOHOM Mpollecce 3HaHus, U Oyjaer
HajlesIThcsl Ha yaady. Eciau yBepeHHOCTM B NpPaBWIBHOCTH OTBETa HET, HO
MHTYUTUBHO TOSBJISIETCS IMPEANOYTEHHE, TO MCUXOJIOTH PEKOMEHAYIOT JOBEPATH
WHTYHUIIUH, KOTOpAs CUMTACTCS TPOSBICHUEM TIYOMHHBIX 3HAHUM U OIBITA,
HaXOJSIINXCS HA YPOBHE M0/ICO3HAHUS.

MeTtoanueckne peKOMEHIALUM N0 NOATOTOBKE K HAYYHOM AUCKYCCHH

VYuebHast nuckyccusi Kak «dopma paboThy 007amaeT ompeaesieHHOU
CTPYKTYPOH, BKIIIOYAIOLIEH TEMY, SKCIO3ULIMIO, PEYEBOM CTUMYJI, HAIIPABJIAIOLINE
BOIIPOCHI U PEUEBYIO PEAKIUIO CTYIEHTOB.

CTyneHT JOHKEeH U3YYUTh OCHOBHYIO U JIOMIOJIHUTEIBHYIO JIUTEPATYpPY .



Bo Bpems mpoBeneHusT KaXablii CTYJEHT JOJKEH BHUMATEIIbHO CIEIUTH 3a
OTBETaMU CBOMX KOJUIET, CTPEMHUTHCSI UX JIONOJHUTH, T.€. AKTUBHO y4aCTBOBATh B
00CY>XJIE€HUHU TOT'O WJIM UHOTO BOIPOCA.

MeTtoanyeckne yka3aHus 10 HAIMCAHUIO pedepara
Brommonnenue — pedepara  sBusercs  OgHOM M3 QOpPM  KOHTPOJIS

CaMOCTOSITEIbHON pabOThI CTYJCHTOB C JIUTEPATYPHBIMU (YIECOHBIMU M HAYYHBIMU )
MCTOYHUKAMH B BBICIIEM y4€OHOM 3aBEICHUU.

B nHauane cemecTpa mnpenojaBaresb BBIAAET OTIAEIbHBIM CTYJEHTaM TEMBbI
pedeparoB. Pedepar B menmom uinu mo pasnenam pa3pabaTbIBacTCsl OTAEIbHBIM
CTYJEHTOM U 0pOPMIIIETCS B YCTAHOBJICHHOM IMOPSJIKE.

Texnuueckoe oopmiaenue pepepara
Crpykrypa pedepara:

TUTYNBHBIN JIUCT
TurynbHbIN THCT 0hOPMIISETCS CIEAYIOIUM 00pa3oM: ¢M. THIIOBOI MpuMep.
Conepxanue pedepara
I. BBenenue
IL. OcHoBHast yacTh (TUTEPATYyPHBIA 0030D)
IlI. 3akmroueHue (BBIBO/IbI)
IV. Choucok nureparypsl

1. [Tocne TuTynpHOrO JAUCTa HA OTACIBHOW CTPAHULE CIEAYET
ornaBiieHue (TUIaH, COJEp’KaHKE), B KOTOPOM YKa3aHbl Ha3BaHUSI BCEX DPa3/eiioB
(myHKTOB MaHa) pedepaTa U HOMEpa CTPAHMIL, YKa3bIBAIOIIME HAYAIO ITHX
pas3zenoB B TEKCTe pedepara.

2.ITocne ornaBiieHHs ClielyeT BBEJEHUE C YKa3aHMEM Ha3BaHUU Pa3lelioB.
OO0nbem BBenleHUs cocTaBisieT 1,5-2 cTpaHuIibl.

Bo BBeaeHun kparko 0OOCHOBBIBAETCS aKTYaJbHOCTh M I11€JI€CO00Pa3HOCTh
BBIOpAHHOM TEMaTHUKU.

3. OcHoBHas yacTh pedepara MOKET UMETh OJHY WJIHU HECKOJILKO TJIaB,
cocrosmux u3 2-3 maparpadoB (MOANMYHKTOB, pa3leioB) U MpeArojaraer
OCMBICIICHHOE M JIOTUYHOE W3JIO)KEHHWE TJIABHBIX TMIOJIOKEHUW U HJCH,
coJepKaluxcsi B M3Y4CHHOW ymreparype. B TekcTe 00s3aTeNbHbl CCHUIKA Ha
MEPBOMCTOYHUKU. B TOM ciydae, €Ciii MUTUPYETCS WM UCIOJb3YETCs Ubs-THO0
HEOpJMHAPHAS MBIC]Ib, WJEs, BBIBOJA, NPHUBOJUTCS KakoW-nbOo mudpoBoi
Marepuai, TaOJuIbl — 00s3aTEeNIbHO CIIEYyeT CelaTh CCBhUIKY Ha TOTO aBTOpa, Y
KOT'O BBI B3sUJIM JIAHHBIA MaTepual.

[{ens muTepaTypHOTO 0030pa: OCMBICIUTD, U 0000ITUTH YUeOHBIN U HAYUYHBII
Marepuajg IO COBPEMEHHOMY COCTOSHHIO JaHHOTO BOMPOCAa W MPEAJIOKHUTH
MEPCIEKTUBHBIC MYyTU PELICHUs MPoOIIeM.



4. 3akiroueHue COOCPIKUT TJIAaBHBIC BBIBOJABI, W HTOTHU U3 TCKCTA
OCHOBHOM 4aCTH, B HCM OTMCYACTCA, KaK BBIINIOJIHCHBI 3ada4, U JOCTUTHYTHI JIN

1enu, chopMyIMpOBAaHHBIE BO BBEJCHHH.
5. [Ipunosxenre MOKET BKIIIOUATh TpaduKu, TaOIUIbI, PACUETHI.

6. bubaunorpadus (cnucok 1ureparypsl).
3/1ech yKa3bIBaeTCs pPeajbHO HCIOJIb30BaHHAs [UIsl HamucaHus pedepara
nuTeparypa, OoQOpMIIGHHas MO TMpaBwiaM Oubanorpaduyeckoro OIMUCAaHUS B

COOTBETCTBUU C TpeOoBaHusMH ['occTangapra.
Tunosoii mpumep

MUHUCTEPCTBO CEJIbCKOT'O XO3SMCTBA POCCUNCKU ®EJIEPALINN
denepanbHOE FOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
yUpekKJACHHUE BBICIIETr0 00pa30BaHUs
«Ky06aHckuil rocy1apcTBEHHbIN arpapHblii YHUBEPCUTET
umenu U.T. TpyOoununa»

Kadenpa xumun

Tema pedepata
HaHOTEeXHOJIOTHH B 3JISKTPOHHUKE U DJICKTPOTCXHUKE

Pedepar moarorosiexn

NBanossiM Cepreem BacunbeBuuem
cTyaeHToM rpymmsl @I-2001
(aKkynpTeTa SHEPTETUKU

PykoBoauTens paboThl
TOLIEHT Kadeapbl XUMHUH
[lectyHoBa CBetniana AHaTOJIbEBHA

KPACHOJIAP
2020

Jtanbl padoThl HAJX pepepaTom
Paboty Han pedepaTomM MOKHO YCIOBHO MOIPa3eIUTh HA TPU dTama:
1 .ITloaroToBUTENBHBIN 3TAl, BKJIIOYAIOMINA U3yYEHUE MPEIMETA UCCICIOBAHUS;
2.M3noxeHue pe3ysibTaTOB U3YyUYEHUS B BUJIE CBSI3HOTO TEKCTA;



3.YcrHoe coolbmieHue no reme pedepara.

Pabota Haj BBIOJSHEHUEM PEePEPaTUBHOTO 3a/aHUSI MOXKET MPOBOJMUTHCA B
YUTaIbHBIX 3amax Oubmmorekn KyO['AY, B nomamHux yCloBUSX B Yachl,
OTBEJICHHBIE JIJI1 CAMOCTOSITENIbHOM pabOThl, a TaKkKe B MEPUOJ WHAMBUAYATbHOU
paboThl CTYACHTOB MOJ KOHTpOJIeM IpemnojaBarens Ha kKadenpe xumuu. [lo
OKOHYAaHUU HMHIUBUIYaTLHOM MPOpPAaOOTKM BCEr0 3aJaHHUS CTYJICHTBI TPYIIIbI
oQOpMIIIIOT U CAaOT OPOPMIICHHBIN pedepar i NPOBEPKHU MPENOJaBaTEN0 HE
MO3XKe, YEM 3a JIBE HEJEJIU JI0 €r0 3aIUTHL

CryneHTy pEeKOMEHIyeTCsl BOCIOJb30BaThCS  MaTepuaiamu  (oHzaa
oudnunorexku Ky6I'AY cornacHo HuXe MpUBEACHHOMY ILUIaHY.

PexoMeHayeMbIi IVIAH JIMTEPATYPHOIO IMOMCKA
— obmas uHpopmaius o mpobieMe C MOMOIIbI YUYEOHUKOB, DHIIUKIIOTECIHA,
CIPAaBOYHHUKOB, ceTH Internet (He MPHUBOAATCS B CIHCKE JIMTEPATYpPhl), HAYUHBIX
KYpHAJIOB (MPUBOASTCS B CIIMCKE HCTOYHHUKOB);
— HUCIOJb30BaHUE HAWJIEHHBIX CCHUIOK B PEKOMEHJOBAHHOM CIIMCKE JIUTEPATyphl
JUIS JAIbHEHUIIEro O3HAKOMIICHHUS ¢ IPOOIEMOi;
— 03HAaKOMJICHHE C OPUTHHAJILHBIMH PabOTaMH.

B  npomecce moumcka KHMr, CTared  HEOOXOAMMO  IOJb30BaTHCS
OMOIMOTEYHBIMU KAaTaJOraMH, pPACIOJIOKEHHBIMH B KOPITYCE€ 300JI0TMYECKOTO
dakynbrera, JUOO SIEKTPOHHO-OMOIMOTEUHBIMU CHUCTEMAaMHM BHYTPEHHEH CETH
Internet, mpoiinsg perucTpanuio, v MOJYyUYUB PEKBU3UTHI PEKUMOB JIOCTYIIA.

B 3aBucumocTtu ot creneHu npopaboTKu TeMbl 1 odopmileHus pedepara
CTYJEHTY NPEIOCTaBIISETCS MPAaBO BBICTYMHUTH C COOOIIEHHEM O TeMe pedepara
Ha 3acenannu kpyxkka CHO kadenps! xumun B opmaTe €KEroHO MPOBOIUMBIX
koH(pepennnii  (dakynprerckoil unum MexdaxkynpTerckoi). Ha coobmenne 1o
TeMe pedepara € HCIOJB30BAaHHUEM MYJIbTUMEIUNUHBIX CPEACTB OTOOpaKEHUS
nH(GOpPMAaLUK OTBOJUTCS 5-6 MUHYT.

Jlyymme u3 paboT (IPearnoYTUTENbHO SKCIEPUMEHTAJIbHbIE) MOTYT OBITh
MIPEICTaBIIEHBI AJI y4acTUsl B YHUBEPCUTETCKOM CMOTpPE CTYIEHYECKHUX padoT.

VYuurteiBas coaepKaTenbHbId Xapaktep pedepaTuBHON pabOTHI U KayeCTBO
€ro 3alluThl, MIPENoaBaTeb MOXKET MPUHATH pelieHrne o AudQepeHnupoBaHHOM
3ayeTe YacTu MaTepuana, BBIHOCUMOTO Ha 3a4eT.

MeTtoanyeckne yka3aHHus 110 HAIMCAHUIO 10KJIa1a

B xome moaroToBku [0Kiaza y CTyAEHTa BbIpAaOATHIBAIOTCS HaBBIKU
CaMOCTOATEJIILHOTO ~ TBOPYECKOIO  MBIIUICHHUs, YMEHUE aHAIU3UPOBATh U
CHUCTEMAaTH3UPOBAaTh MHOTOYUCIICHHYIO MH(POPMAIIMIO, MOCTABIEMYIO yU4eOHBIMU
¥ HayYHbIMH U3JAHUSMHU, NEPHOAMKOHN, CpeACTBAaMU MacCOBOW HH(OpMaIu.
Kpowme Toro, onbIT myOIMYHBIX BBICTYIUICHUI MO3BOJIAET CTYACHTY COPMUPOBATH
Pl KOMMYHHUKAaTUBHBIX Ka4€CTB, TAKMX KaK YMEHHME YETKO U IOCTYIIHO H3JIararb
CBOM MBICIIH, JIeNlaTh BBIBOJBI, HAJIMYKME SPKOW M 0Opa3HON peuu U Apyrux, 0e3
KOTOPBIX HEBO3MOXXHO AKTMBHOE M YCIECIIHOEC IIPOABMIKEHHUE II0 KAPbEPHOU
JIECTHULIE MOJIOJIOTO CIIELUAJIUCTA.



[ToaroTroBka moknaga TpeOyeT yriyOJIeHHOro N3yYeHHs] COOOIAaeMOil TEMBI,
oOpaleHus K CreNUaabHON JTUTeparype, CIpaBoOYHOMY ammapary. B cBsizu ¢ aTum
paboTta HaJ JOKJIAJI0M MPEATOJIaraeT MPOXOKACHUE CICAYIONINX ITAIOB:

1. Bwibop memvi Ooknada. B Xone NpPaKTUYECKUX 3aHATHIA BBIOOP
NPOUCXOMHUT B 3aBUCHMOCTH OT TMPEIJI0KECHHBIX IpPENogaBaTelieM BOIPOCOB,
UMEIOIIUXCS B METOJAMYECKOM IOCOOMHM TE€M WM OT COOCTBEHHBIX HHTEPECOB
CTY/CHTA.

2. llocmanoeéxka yenu Ooxnada. QPopMynupoBaHue Uend pabOTHI
HEOOXOMMO TSl OTIPEICTICHHS HAITPAaBJICHHSI IIOMCKA HEOOXOIUMOM JTUTEPATyPHI U
pa3paboTKu CTPYKTYyphl nokiaga. CTporo ToBOps, Iellb — 3TO MBICICHHOE
MPEBOCXUIIECHUE JKEIaeMOro pe3ylibTara JAeAaTelbHOCTH. [1oaTOMy mocTaHOBKa
[EeNU JI0JDKHA MaKCHMaJbHO COBIIAJAaTh C HAa3BaHHEM TEeMbl JIOKIana. B ycTHOM
BBICTYIUICHHH COOOIICHUE e 00s3aTeNIbHO JOJDKHO HAYMHATHCSA CO CJoB: «B
CBOEM JIOKJIaJIe 51 X0Uy pacckaszarh 0...», «L{enpro Moeit paboTsl ObLIO. .. ».

3. Iloobop Heobxooumou numepamypsl no meme. Pabora ¢ nureparypoit
COCTOWT W3 CHCTEMHOr0 TMoja0Opa KHUT ¥ TOCICAYIOIIEro H3Yy4eHHs,
COJIEpKAIIUXCS B HUX MaTEpUANIOB, B PE3yIbTaTe UYero KOPPEKTUPYETCsl Ha3BAHHE
TeMbl © (opMynupoBka 1eneld paborel. JKenmarenpbHO WCHONB30BATH LIS
MOJITOTOBKH JIOKJIaJa HE MEHEe TPeX HAMMEHOBAaHHMHA HCTOYHUKOB, YTO JOJHKHO
NPOJIEMOHCTPUPOBATh yYMEHUE CTYACHTA COMOCTABIATh M  aHAJIM3UPOBAThH
nureparypy. JOoKian BBIMONHSAETCS TOJBKO MO0 HAYYHBIM (HE 1O ydeOHHKam!)
UCCIICIOBAHUSM, MOHOTPA( UM H HAYYHBIM CTAThSIM.

4. Onpeodenenue cmpykmypsl O0okiada. ITOT TYHKT 3aBEpIIaeT
MOJITOTOBUTENBHYIO Pa0OTy Il HANTMCAHUS TEKCTa JOKIaJa U IOJDKCH CO/IePIKATh
BCE, UTO MOXKHO npenasuieTb. CTpyKTypa mpeacTaBisieT co00i KpaTKuil TE3UCHBIN
KOHCIIEKT TOTO, YTO BBIHOCHTCSA B cooOieHHe. O0sS3aTeIbHBIMA KOMIIOHEHTaMU
SIBIISTFOTCS] COOCTBEHHBIC BBIBOIBI M CITMCOK MCIIOJIB30BAHHOM JIUTEPATYPHI.

5. Paboma nHao mexcmom ookaaoa. Ilpexae Bcero, HEOOXOAUMO TTOMHUTH,
4TO BpeMs JOKiIanga orpanudeHo. [losromy ciemyer orOupaTth TOJNBKO Hambolee
BaXHBI Matepuan. Kak mnpaBuiio, 3TO pa3BepHYTHIM TE3UC W3 KOHCIEKTa-
CTPYKTYpPBl W €ro JI0Ka3aTeNbCTBO WM mpumepbl. [Ipm 3TOM HeoOXoammo
n30eKaTh «Pa30pBAaHHOCTH» TEKCTA, OJHO JIOJDKHO IUIABHO BHITEKATh U3 JIPYIOTo,
COOTBETCTBOBATH JIOTUYECKOH JIMHUU JA0KIJIaga. ITO 0COOEHHO Ba)KHO MpH padoTe ¢
HECKOJIBKUMHU UCTOYHHKAMHU.

Jloknmajg He JOJDKeH OBITh TeperpyeH TouHbiMH mudppamu. Cremyer
BBISICHUTH 3HAUCHHE BCEX HOBBIX TOHSTHH, BCTPEYAIOIIUXCS B JIOKJIAAC, B YMETh
X OOBSICHUTH. B KOHIIe OKIana HEOOXOAUMO YETKO C(OPMYIUPOBATH BHIBOJIBI,
KOTOPBIE COOTBETCTBYIOT IIOCTABICHHBIM 3aladyaM M 00O0OMIAr0T W3II0KEHHBIN
MaTepHall.

[To Bpemenu o6beM nokiaga cocrapiser 7-10 MUHYT.

11 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMBbIX
IPH OCYLIECTBJICHHMH 00Pa30BaTEJIbHOIO NMpouecca 1o JUCHMILIMHE,



BRJIIO4Yad MepeIYCHb IpOrpaMMHOIo obecreyeHus 4

HH(POPMALMOHHBIX CIIPABOYHbBIX CHCTEM

NupopmanoHHble TEXHOJOTHM, UCHOJb3yeMble NPH OCYIIECTBICHUU
o0pa3oBaTeNIbHOTO  Tpolecca MO  JUCHMIUIMHE TO3BOJISIOT:  00eCHevHTh
B3aMMOJICHCTBUE MEXKIY yJYaCTHHKaMU 00pa30BaTeIbHOrO MPOLEcca, B TOM YUCIE
CUHXPOHHOE U (WJIM) aCHHXPOHHOE B3aUMOJCHCTBHE TIOCPEICTBOM CETHU
"Unrepuetr"; QurcupoBaTh x04 00pa30BaTEeNbHOTO TMpoliecca, pe3yJabTaTOB
MPOMEXKYTOUHOM aTTeCTallud 10 JUCUUIUIMHE U Pe3yJbTaToOB OCBOCHUS
oOpa3oBaTeNIbHOM MPOrpaMMbl; OPraHM30BaTh MPOLECC O0Opa3oBaHUA IyTEM
BU3yaJM3allMl  M3y4yaeMoil  umH(opManmMu  TOCPEACTBOM  HCIOJIb30BAHUSA
npe3eHTalui, yu4eOHbIX (QUIBMOB; KOHTPOJIHPOBATh PE3yibTaTbl OOy4YeHHUS Ha
OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUSI.
Ilepeuens nuuensunonHoro 110

Ne HanmeHnoBanue Kparkoe onucanue

1 Microsoft Windows OnepanuoHHas cucTemMa

ABTOpCKHE NMPOrpaMMHbIe NPOAYKTHI, 0a3bl JaHHBIX

1. CBumeTensCTBO O TOCYIApCTBEHHOW peructpanuu 0a3 JaHHbIX No
2009620007 peructpanuu MynbTUMEIUNHHBIE JEKIMH TO0 XuMuU: «OO0mwme
CBOWCTBA METAJJIOB. DJIEKTPOXMUMHUYECKUE TMPOIECChl», aBTOphl Kaiiropomosa
E.A., laitnykoBa H.I'., fI6monckas E.K.

2. CBHIETENLCTBO O TOCYJApCTBEHHOW peructpanuu 0a3 JaHHBIX No
2008620374 MynbTUMEIUMHBIE JTEKIUU 10 XUMUU: «XUMUSL. OCHOBHBIE MOHSITHUS
U 3aKoHbD», aBTOphl Kaitroponosa E.A., IaiinykoBa H.I'., SI6nonckas E.K.

3. CBUIETENBCTBO O TOCYJIAapCTBEHHOW peructpamuu 0a3 JaHHbIX No
2008620372 MynbTUMEAUNHbBIE JIEKUUM 10 XUMUU: «TOMIMBHO-CMa304HBIE
Matepuaisl», aBTopsl Kaitiroponosa E.A., Ialinykosa H.T'., SI6nonckas E.K.

4. CBHIETEIILCTBO O TOCYJApCTBEHHOW perucrpanuu 0a3  JTaHHBIX
2008620370 MynpTuMenuiiHple Jnekiuu 1o xumuu: «Boaa u e€ cBolicTBa.
Bononoaroroskay, aBtopsl Kaiiroponosa E.A., Taitnykosa H.T'., l6nmonckas E.K.

5. CBUIETENhCTBO O TOCYJApCTBEHHOW peructpanuu 0a3 gaHHbIX No
2009620262 MynbTUMEIUHBIE JIEKIUU MO XUMHUM: «XHUMHYECKass KUHETHKA U
TepMoauHaMuKay, aBTopsl Kaiiroponosa E.A., I'alinykosa H.I'., SI6nonckas E.K.

6. CBHIETEIHCTBO O TOCYIAapPCTBEHHOM peructpainuu 6a3pl 1aHHBIX PO Ne
2010620518 «PaBHOBecusi B TOMOTE€HHBIX cHcTeMax», aBTopsl: ['aiigykosa H.T.
S6nounckas E.K., Cunoposa.

12 MartepuajbHO-TEXHHYECKOe olecnevyeHHe M 00y4eHHs 1no
AUCHHUILINHE

[Tnanupyembie moMenieHus sl MPOBEICHUS BCEX BUIOB YUEOHOM IeATEILHOCTH



momaabs — 87,3 M2; moMelieHue JIjist
CaMOCTOATENbHOU pabOThl 00YyUYaIOLIUXCSL.
TEXHUYECKUE CPEJICTBA 00yUeHHUs

(mpunTep — 1 mwrt.;

3KpaH — | mr.;

cereBoe 00opynoBaHue — 1 mrt.;

KOMIIBIOTEpP IEPCOHANBHBIN — 14 11T.);

Joctyn K cetd «MHTepHeT»;

JIOCTYII B 3JIEKTPOHHYIO HH(OPMALIOHHO-
00pa30BaTeIbHYI0 CPENY YHUBEPCUTETA;
crienuaIu3upoBaHHas Medenb(yueOHas MeOeb).
Iporpammuoe obecneuenue: Windows, Office,
CIeMaT3UPOBAHHOE JIMLIEH3UOHHOE U CBOOOJHO
pacnpocTpaHseMoe IPOrpaMMHOE 00eCIIeUeHHE,

OpeyCMOTPEHHOE B pabouell mporpaMmMe

HaunmMeHoBaHue HaumeHoBaHMe NTOM eLIIeHHU JIs1 POBeeHNs Beex Axpec (MeCTOIOI0KeHHe)
Ne  |yueOHBIX IpeIMeTOB, BUIOB Y4eOHOii 1esiTe IbHOCTH, TIPe1ycM OTP eHH O oM eleHni 1as
KYpPCOB, IMCHUILIUH [y4e0HbIM ILIAHOM, B TOM YHCJ/Ie, IOMelIeHUIl 11s NpoBeieHNsl BceX BUIOB
(Momy.eit), caMOCTOSITe/ILHON PAGoThl, ¢ YKa3aHUEM IIepeYHs y4eOHoOli 1esTeJIbHOCTH,
NPAKTHKH, HHBIX  (OCHOBHOI'O 000PY/10BaHMs, Y4e0HO-HAI/IAIHbIX NpegycMOTPeHHOH y4eOHbIM
BH/I0B Y4eOHoii nmoco0uii M HCI0JIL3YeMOro NPOrpaMMHOI0 I1aHOM ( B CiIydae
nesiTeJIbHOCTH, o0ecneyeHust peau3anuu
npeaycMOTPeHHbIX 00pa3oBaTe/IbHBIX
[y4eOHbIM IUIAHOM NMpOrpaMm B ceTeBOii (popme
00pa3oBaTe/1bHOI 10N OJHUTEIBLHO
MporpamMMbl YKa3bIBaeTcst
HaMMEHOBaHUe
OpraHu3anmy, ¢ KOTopoi
3aKJII04eH 10T 0BOp)
Xumus ITomemenne Ne412 300, mocaouHbIX MecT — 144; 350044, Kpacnonapckuit
wiotans — 131,7 m?%; yueGHast aytuTopust AJs kpai, r. Kpacnogap, yiu. um.
IPOBEJICHUs] YIeOHBIX 3aHATHH . Kanununa, 13
CILIUT-CUCTEMA — 2 WIT.;
crelyan3upoBaHHas MeOelb(ydeOHas 1ocka, yueOHas
Me0eTb);
TEXHUYECKUE CPeJICTBA 00ydeHHs, HAOOPbL
JIEMOHCTPALMOHHOI'0 000PY10BaHUs U YUeOHO-
HAarJIsIHbIX 10co0ui (HOyTOYK, IPOEKTOP, 3KpaH);
nporpammHoe obecneuenue: Windows, Office.
2. | Xumus ITomemenne Ne231 300, mocagodHbIX MeCT — 12; 350044, Kpacnonapckuit
wiotaas — 43,2 M2ydeOHas ayuTopus st kpai, r. Kpacnogap, yiu. um.
IPOBEJICHUs] YIeOHBIX 3aHATHH. Kanununa, 13
crenuan3upoBaHHas MeOeb(ydeOHas 1ocka, yueOHas
Mebelb).
3. | Xumus IMomemenne Ne232 300, mnomags — 42,9 mM%; 350044, Kpacnonapckuit
VuebHas crneluanu3upoBaHHas 1ab0paToOpus XUMUU kpaii, r. Kpacnonap, yn. um.
BOJBI (Kadenpbl XUMHUH), Kanvuuuna, 13
1abopaTopHoe 000py10BaHUE
(mozaTop — 3 wt.;);
TEXHUYECKUE CPE/ICTBA 00yUeHUs
(okpan — 1 mt.);
creluan3upoBaHHas MeOelb(ydeOHas 1ocka, yueOHas
Mebelb).
4, | Xumus Iomemenne Ne241 300, miomans — 23,4 M2, 350044, Kpacnonapckuit
HOMEILEHUE U1 XPaHEHUs U PO UIaKTUIECKOr O kpaii, r. KpacHonap, yn. um.
o0cIy>KMBaHUs y4eOHOro 000pyHOBaHMSI. Kaynnuna, 13
5. | Xumus [Tomemenne Ne205 DJ1, mocagouHbIX MecT — 28; 350044, Kpacnomapckuit

kpai, r. Kpacnogap, yi. um.
Kammuuna, 13




