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Pabouas mporpamma AHCHMILIMHBI «XuUMUs» paspadorana Ha ocHoBe ®I'OC BO
35.03.06  ArpouH)KeHepus  YTBEPKIEHHOTO  NpHKa3oM  MuHucTepcrBa
obpazoBanus u Hayku PD 23.08.2017 1. Ne813

ABTOD:
K.X.H., TOUEHT 4 7 O.H. byraen

Pabouas mporpamMmma o0Ocy>kieHa U pEeKOMEHI0BaHa K YTBEPKIACHHUIO PEeIICHUEM
kadeapsl 23 mapra 2022 r., nporokoa Ne 7

3aBenytomias kadeapoit e
1.X.H., ipodeccop / 77 E.A. KaiiroponioBa

Pa6ouas nporpamma o100peHa Ha 3acelaHuM METOAMYECKON KOMUCCUHU (aKyIbTeTa
SHEPTEeTUKH, MPOTOKOI OT 18.04.2022 Ne 8.
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o0pa3oBaTebHON MPOTPaMMBI
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1 IIe.m, H 3a1a49Y1 OCBOCHU A TUCHUITIMHBI

Henabw OCBOCHMS JTUCHUIUIMHBI «XUMUS» SBIsIeTcs  (OPMHUPOBAHUE
KOMIUIEKCA 3HAaHMM Ui Pa3BUTUS C€CTECTBEHHOHAYYHBIX MPEICTABICHUN O
BEIIECTBAX M XUMHUYECKHX IIpoleccax B IPUPOAE, TEXHUKE, IPOU3BOICTBE
AIEKTPOTEXHUYECKUX MaTepuajoB. a TakKe€ YMEHUH U HaBBIKOB paboOThl ¢
XMMHYECKMMH BEIECTBAMH, 11€JIECO00Pa3HOT0 UCIIOIB30BAHMS CBOMCTB BEIIECTB U
MEXaHU3MOB HX JEWUCTBHUA B IPOU3BOACTBEHHBIX CEJIbCKOXO35MCTBEHHBIX
npoleccax, MpoBeAeHUS HEOOXOMMBIX H3MEPEHHI U PAcUeTOB Ha OCHOBE 3aKOHOB
XUMHH JUJIS1 pelIeHHs podecCHOHaNbHbIX 3a/1a4.

3apaum AMCHUMIVINHBI

— OCBOGHHE TEOPETUYECKUX TMPEACTABICHUHN, COCTABISIIONINX (yHIaMEHT
BCEX XMMHMUYECKHX 3HAHUNA U CBOMCTB 3JIEMEHTOB M 00pa30BaHHBIX UMU MPOCTHIX U
CJIOKHBIX OPTaHMYECKUX U HEOPTraHUYECKHUX BEILIECTB;

— npuoOpeTeHre 3HAaHUN O 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHYECKHX
IIPOLIECCOB  (AIEKTPOXUMHUUYECKUX, TEPMOJMHAMUYECKUX, KMHETHYECKUX B T.4.
PAaBHOBECHBIX), MYyTSIX UX PETyJIUPOBaHHUS ISl TOJYYCHHUS ONTHUMAIbHBIX
pe3yIbTaToB;

— npuoOpeTeHNe OMNbITa MPOBEICHUS aHAJIN3a BEILIECTB U MaTEPHAJIOB;

— pa3BUTHE HAyYHOTO MBIIUIGHUS U  OOUIETEXHUYECKOW  BPYAHULIMH,
MO3BOJISIIOIINE pellaTh MHOTooOpa3Hble 3aJaud  XHUMHUYECKOro M (hHU3HKO-
XUMUYECKOTO HAMpPAaBIICHHUS;

— Ppa3BUTh HAaBBIKU PabOTHI C HOBOW HAYYHOW TEXHMYECKOHW JUTEpaTypoil ¢
000011IeHIEM MaTEpHANIOB B BUjie pedepaToB U JOKJIAIOB;

— o0ecrneunuTh BBINOJHEHUE CTYAGHTaMU J1a0OpPaTOpHOTO TMPAKTHKYMa,
WUTIOCTPUPYIOILIET0 CYIIHOCTh JMCLHMIUIMHBI «XHUMHS» U METOAbl XMMHUYECKOTO
aHaausa.

2 IlepeyeHb MIAHMPYEMBIX pe3yJbTATOB 00y4YeHHsI 10 AMCHMILINHE,
COOTHECEHHBIX € INIaHUPYeMbIMH pe3yabTaTamu ocBoenuss OIIOII BO

B pe3yabTaTe 0cBOeHMS TUCHUILIUHBI GOPMHUPYIOTCH ClIeayIomme
KOMIIEeTeHIIMN:

YK-1. CnocobeH ocyuiecTBIATh MOUCK, KPUTHUECKUNA aHATU3 U CHHTE3
uHGOpPMAaLIUY, TPUMEHSTh CUCTEMHBIN MOIXO]T JJIs PEIICHUsI TOCTABJICHHBIX 3a/1a4.

OIIK-1.Cnocoben  pemare  TUMNOBBIE  3a7adud  MpodeccruoHalIbHOMI
JesITeIbHOCTUHA0 CHOBE3HAHUHOCHOBHBIX3aKOHOBMAaTEMaTHYECKIX,eCTECTBEHHOHA
YYHBIXHOOLIETPO(PECCHOHATBHBIX IUCIUTUTTHCIIPUMEHEHUEMUHPOPMAIIIOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHUH.

3 Mecro aucuMiiinebl B ctpykrype OIIOII BO

«XUMUS» ABISIETC JUCLUIINHOM oOs3arenbHor yactu OIIOII BO
MOATOTOBKU oOydarommxcsi, 1o HamnpasieHuto 35.03.06 «ArpouHxeHepus,



HAMNPaBICHHOCTb « DJIEKTPOOOOPYIOBAHUE U AIEKTPOTEXHOIOTUI.

4 O0bem qucuuiiuHbl (108 yacos, 3 3a4eTHBIX eJUHUIbI)

OO0beM, yacoB

Bunsl yueOHoit paboTh

QOunas

3aoyHas

KonrakTHas padota

B Tom uucie:

AyaUTOpHAS TI0 BUJIaM y4eOHBIX
BaHATHHI

53

52

11

10

JICKITUH

18

MMPaKTHICCKUC

nabopaTopHbIE

34

BHEAy IUTOpHAs

3a4CT

9K3aMCH

3aIuTa KypCOBBIX padoT
(IpoeKToB)

CamocTosiTesibHas padoTa
BTOM YHCIJIE:

KypcoBasi paboTa(IpoeKT)

MIPOYHE BUJIBI
CaMOCTOSITEIbHON pabOThI

55

97

HToro mo 1MCIUIJIHHE

108

108

5 Conepxanue THCHUILITHHBI

[To uroram n3y4aemMon JUCHUILIUHBI CTYAEHTHI (00yJarommecs) CIaloT 3a4eT.
JucuuriauHa u3ydyaercs Ha 1Kypce, Bo2-oM cemecTpe (04yHasi, 3a04Has opma).

CoaepxaHue M CTPYKTYpa AMCHUILIMHBI 10 04HOI dopMe 00yueHust

Buasbl yueOHoii padoThl, BKIIOYast
S CaMOCTOSITEILHYI0 padoTy
Ne E = CTYIEHTOB M TPYA0e€MKOCTb (B
Tewma. o =
i/ > I yacax)
OcHOBHBIE BOTIPOCHI s o
I E S | 5 Jlaboparop- | Camocros
g- ; E Jlexun HBIC -TeIbHasg
Y
& S| 3aHATUS paboTa
Xumus Kak npeaMer
€CTeCTBO3HAHUA U Eegﬂaﬂ OTTK-1
1 y VK-1 | 2]2 4 6
aucuuminHa. QOcCHOBHbIE MOHATHS
U 3akoHbl xumuu. Knaccudukanus




Tema.
OcHOBHBIE BOTIPOCHI

DopMuUpyeMble
KOMIIETEHIITUN

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

yacax)

CemecT

Jlexkmm

Jlabopatop-
HBIC
3aHATHSA

Camocros
-TCJIbHAsA
pabora

HEOPTaHMYECKNX BEIIECTB.3HAUCHHE
XUMHH B (dbopmMupoBaHUT
MHUPOBO33pPEHUS, H3y4EHUH TPHUPOJIBI,
pa3BUTHH TEXHUKH, peleHus
npo6sem oxpansl OC.

OCHOBBI XMMHYeCKOIi
TePMOAUHAMMKH. XHUMHUYECKAS
KMHETHKA M KaTaJau3. XuMH4YecKoe
paBHOBecHe.

TepMOXUMHYECKHE 3aKOHBI.
HampaBieHHOCTh XUMHAYECKHUX
MIPOLIECCOB.

Xumudeckass KHHETHKA W KaTalu3.
Xumuyeckoe paBHoBecue. CMmelieHue
pasHoBecus. [Ipuannn Jle-IllaTense.

OIIK-1.
YK-1

CoBpeMeHHOE y4eHHE O CTPOEHHH
aTomMa. ATOMHEIE sIpa, MX COCTaB.
H3oTomsl. KBaHTOBBIC  4mCIHIA,
COCTOSIHHE BJICKTPOHA B aTOME.
CoBpeMeHHOE COCTOSIHUE
NMePUOTUIECKOT0 3aKOHA
XuMu4eckux sjementon ..
Menpaeneena.

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

3HAYCHHE
3aKOHA "
CHCTEMBI JINY S

OIIK-1.
YK-1

XumMuueckas
MOJIEKY.I.

Tunsr csa3u. [lapamerpsl U cBolicTBa
CBSI3CH. Crenenb OKHCJICHHS.
BanentHoCTh 3JICMCHTOB.
Meranmueckas CBA3b, ee
0COOEHHOCTH. AmopdHOEe U
KPUCTAJUIMYECKOE COCTOSIHHE
BelleCTBA. THUIBI KPUCTALIMYECKUX
PELIETOK. Xumuyeckasi CBsI3b B
TBEPABIX Tenax. XUMHUYECKAsI CBS3b B
MOJIYIPOBOJTHUKAX M JIHMDJICKTPUKAX.

cBsa3b.  CTpoeHme

OIIK-1.
YK-1




Tema.
OcHOBHBIE BOTIPOCHI

DopMuUpyeMble
KOMIIETEHIITUN

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

yacax)

CemecT

Jlexkmm

Jlabopatop-
HBIC
3aHATHSA

Camocros
-TCJIbHAsA
pabora

CrpoeHue IpoCTEHIITIX MOJICKYI.
Kommniekcuble coequHenus (KC).
Crpykrypa KC mno A. Beprepy,
nosydeHue u ceorictea KC.

PacTBOpBI.

Pazmuunple  crmocoOBl  BRIpaKCHHS
COCTaBa pacTBOPOB, HX B3aUMOCBS3b.
PacTBOPBI 3JIEKTPOJIMTOB.
OcHOBHBIC MIOJIOXKCHUS TEOpUHU
ANEKTPOIUTHIECKON muccormaruu C.
AppeHnnyca, €e OCHOBHEIE TIOJIOKEHUS.
I'maparanusa u nuccounanusi. MoHHbIE
YpaBHEHUS pEaKIui, WX TOoJHAsT U
KpaTKasi 3aImch.
Juccoumamusi BO/bI.
NPOU3BeIeHHe BObI.
Boaopoansrit ToKa3areilb
METOJIbI €r0 OMPEACICHUS.
I'maposus coneid.

[IpuunHa U ClIeICTBUE THAPOJIU3A.

HonHoe

(pH),

OIIK-1.
YK-1

PacTBOpBI HEIEKTPOJIUTOB.
KoumurarusHble cBOKMCTBa
pactBopoB. IlepBelit 3akoH Pays.
Bropoii 3akon Paymns.
O0yIMOCKOTINS U KPUOCKOTIHA.
OKUCINTEILHO-
BOCCTAHOBHTEJIbHbIE PeaKIUU
(OBP).
OKHUCIIHTEITEHO-BOCCTAHOBUTEIILHEIE
peaKkmuM Kak IMPOIECCHl TepeHoca
JJEKTPOHOB W W3MEHEHUS CTeTleHeH
okucieHust snaeMeHToB. Tumer OBP.
Meroasl  COCTaBIEHHsI  ypaBHEHHU
OBP. OKHUCIUTEIBHO-
BOCCTAHOBUTEILHEIN SKBHBAJICHT.
Baxnueiimme OKMCIIMTEIN Hu
BOCCTAHOBHTCIH. OKHCIUTEIBEHO-
BOCCTAHOBHTCILHEIE peakimn B
MMOYBAaX, MPUPOAHBIX  BOJAX |
BoJOEMAX, TEXHUKE u
AIEKTPOXUMHUYECKHUX TIPOIECCax.
Oomue CBOliCTBa METAJLIOB.
ITepexoaubie METaJIIbI u UX
coenuaeHnsi. CBOWCTBA M MPUMEHEHHE

OIIK-1.
YK-1




Tema.
OcHOBHBIE BOTIPOCHI

DopMuUpyeMble
KOMIIETEHIITUN

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

yacax)

CemecT

Jlexkmm

Jlabopatop-
HBIC
3aHATHSA

Camocros
-TCJIbHAsA
pabora

B DHEPTETHKE.

OcHOBHbIE METOJbl XUMHYECKOTO
aHalM3a paszIMYHBIX MaTepHAJOB H
TEXHUYECKUX CPEJICTB.

OCHOBBI 3J1EKTPOXHMHH.
Krnaccupukanus 31eKTpOXHMHIECKUX
nporeccoB. [lonsTHe 00 smexTpomax
u 3NIEKTPOIHBIX MOTEHLIMAJIAX.
CrangapTHBIA BOJOPOIHBIN AJIEKTPOJ]
MW BOJOpOJHAs IIKajda MOTEHLIHAJIOB.
VpaBuenne HepHacera. IloTeHnnansl
METATMYECKUX, ra3oBbIX u
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
JJIEKTPOIOB. l'anpBaHMYECKUE
anemeHTel. JJIC m e€ wu3Mmepenwue.
DNEeKTPOXUMUYECKas 151
KOHLEHTPALMOHHAS MOJIIpU3aLHsL.
DNEeKTPOXUMHUYECKUE TMPOLECChl B
JHEpreTMKE W  MAIIMHOCTPOCHHHU.
XuMuyeckue WUCTOYHUKHU
JNEKTPUIECKOTO TOKaA.
AKKYMYISITOPBI: KHUCJIOTHBIE u
miesiouHble.  3apsiika W paspsaka
AKKyM yJISITOPOB.

OIIK-1.
YK-1

DJIeKTpoJIN3
paciuiaBoB.
DJEeKTPOIN3 PacIlIaBOB U PacTBOPOB.
[TocnenoBaTenbHOCTh  AJIEKTPOIHBIX
IPOLIECCOB HAa KaroAe M aHOJE.
Bropununsre MPOLECCHI npu
3JIEKTPOJIN3E. DNeKTpoIn3 c
pPacTBOPUMBIMA M HEPACTBOPUMBIMU
aHomamu. Bpixon mo Toky. 3akoHbBI
QPapanest. [Ipaxtrueckoe
MIpUMCHEHUE ANEKTPOIIN3A:
MOJIy4eHHE METaJIJIOB,
3NEKTPOXUMUYECKAs obOpaboTka
METAJIOB M CIUIABOB, HAHECEHHUE
raJIbBAHOTIOKPBITUH.

pacTBOpoB "

OIIK-1.
YK-1

Koppo3us meTasios.

OcHoOBHEBIE BH/IBI KOPpPO3HH:
XUMUYECKass W DIEKTPOXUMHYICCKAs
KOPPO3Us, KOPPO3Us MO ACHCTBHEM
Oy KIarommx TOKOB

OIIK-1.
YK-1




Buasbl yueOHoii padoThl, BKIIOYast

:t_; - CaMOCTOAITEJIbHYIO padoTy
Ne S = CTYIEHTOB M TPYA0E€MKOCTb (B
Tewma. o =
1/ > I yacax)
OcHOBHBIE BOTIPOCHI s o
1| E S | 5 Jlaboparop- | Camocros
U
5 ; s Jlekuuu | HbIE -TeIbHas
U
& g | J 3aHSTHS pabora
(3mMeKTpOKOPPO3HS). ®DaxTOopHI,
BIMSIONIE  HAa  HMHTEHCHBHOCTH
KOPPO3HH METAJIIOB.
MeToabsl  3alIMTBI  METAJUIOB  OT
KOPPO3MH: 3aIIUTHBIC  IOKPHITHUS,
AIIEKTPOXUMHUIECKAs 3amIuTa,
MIPOTEKTOpPHAS, JIETHPOBAHNE
METAJLIOB. N3menenne CBOMCTB
KOPPO3HOHHOH cpenbl. MHrHONTOPHI
KOPPO3HUH.
Hroro 18 34 57

Conep:xkaHue M CTPYKTYypa AMCHUIVIMHBI: JIA0OPATOPHBbIE 3aHATHSA IO
04HOI1 popme 00yUeHUs

o Ounas
Ne Tema. 2 £ dbopma
/n OcHOBHBIE BOTIPOCHI % % o, | OOydeHuHs,
g q:) § qac.
&z 3
e = @)
1 O3nakomIieHHEe ¢ TeXHUKOW OezomacHocTH padots! | OIIK-1
B XUMHYECKOH jaboparopuyu, HasHaueHueM | YK-1 2
XHUMHUYECKOH MOCYIBI ¥ 000PYIOBAHHUS.
OcHogHble NOHAMUSL XUMULL. )
Knaccugurayus neopeanuueckux coeounenutl
JlaGopatopnast paborta: «[lomydeHne m wu3ydeHUe
CBOMCTB MPEACTABUTEIEH Ba)KHCUIIUX KJIACCOB
HEOPraHUYECKUX COCAMHEHUI.
2 | OcHosHble 3aKOHbL XUMUU OIIK-1. 2 2
[MosicHEHHME ¥ WCIOJIB30BAHME OCHOBHBIX 3akOoHOB | YK-1
XMMUH B PACUETHBIX 3a/1a4ax U MpuMepax.
JlaGopatopHas pabota: «OmnpeneieHue MOJIIPHOU
Macchl SKBUBAJICHTA ITMHKAY.
3 3axonomepHocmu NpomeKaHus xumuueckux | OIIK-1. 2 2
npoyeccoé YK-1
DHepreTuka XMMHYECKHX MPOLIECCOB.
JlaGopatopnast paborta: «OmpeneneHue TEMI0OBOTO
s dexTa u HapaBICHHOCTH POLIECCOBY.




4 | 3axonomeprnocmu NpOMeKaHusL xumuyeckux | OIK-1.

npoyeccos VK-1
JlaGopaTtopHast paboTa: «3aBUCHMOCTH CKOPOCTH
XMUMHYECKOHN peakiiiu OT Pa3InIHBIX (DAKTOPOBY.
IMpuniun Jle-IlaTtense, €ro npuMEHEHHE IS
pa3IMYHBIX XUMHUUYECKUX peakiuii. JlabopartopHas
pabora: «CMeleHne XUMHYECKOTO PaBHOBECHS B
TOMOTEHHBIX PEaKIIHSIX).

5 Cmpoernue amoma OIIK-1.
CrpoeHne M xapakrepuctuka cBoicTB aromos | YK-1
AIIEMEHTOB B COOTBETCTBUH C UX PACIIOJIOKCHHUEM B
nepronnueckon cucreMe . 1. MeHnneneesa.

JlaGopatopHas padota: «OnpeneneHre BO3MOKHBIX
MEPEXO0I0B DIEKTPOHOB B aTOME HATPHUS»
Tlepuoouueckuii 3aKOH U nepuoouvecKas cucmema
6 ceeme COBPEMEHHOL MeopuL CIMpOeHUs Aamomda
JlaGoparopuas paboTa: «Iporao3upoBanue
CBOWCTB BBICHIMX OKCHUIOB H THAPOKCHIOB
snemenToB Il nepuogay.

6 | Xumuueckas  ceazb, cmpoenue  npocmetiwux | OIK-1.
MonexKyn YK-1
Tunel XUMUYECKUX  CBA3EH, MEXaHU3M  HX
o0pa3zoBaHus, MOCTPOCHUS MOJENEH MPOCTEHIIIX
MoJieKyl1. CTerneHb OKUCIICHHUS 2JIEMEHTOB.

7 | Komnrexcoobpazosanus 6 60OHbIX paACMEOPaAX OIIK-1.
JlaGopaTopHas paboTa: «[Tomyaenne u | YK-1
HCCIIeIOBaHNE CBOWCTB KOMILJICKCHBIX
COEAVHEHUI.

8 | Kontponbuas padora Nel(Temsr Ne 1-7)

9 | Pacmsopul OIIK-1.
Crioco0BI BRIpaXXEHHSI COCTaBa PACTBOPOB. VK-1
PacueTHbI NIpakTUKYM.

JlaGopaTopHast paboTa: «PacTBOpBI DIEKTPOIUTOB.
HoHHBIE peakium.

10 | Pacmeopu OIIK-1.
Jucconmamus Boabl. Bomopoamseli noxasarens, | YK-1
METOJBI €T0 OTIPEICIICHHS.

Jlaboparopnas  pabora: «['maponus3  coneil.
Omnpenenenne pH pacTBOpOB pasmMyHBIX IO
COCTaBY THIPOJHM3YIOMIUXCS COTIEH».
CamocrosrensHas padora (temsl 9 — 10)

11 | OxucIuTensHO-BOCCTAHOBUTEIHHBIE PEAKITUN OIIK-1.
JlaGoparopHas paboTa: «OxucymrensHo- | YK-1
BOCCTAHOBUTENIBHBIE ~ PEAKIUH C  y4acTHEM
CIIO’KHBIX BEIICCTBY.

12 | Oxucamumenvho-80ccmanogumenvbhvle peaxyuil. OIIK-1.

JlaGopaTopHas paboTa: «OKUCIUTEIHLHO- VK-1

BOCCTaHOBHUTECJIBHBIC pCAKIHNU C YIaCTUEM
IMPOCTHIX BEMIECTB — METAJUIOB).




13 | OcHogel sn1ekmpoxumuu OIIK-1. 2 2
DIIEKTPOAHBIIH HNOTEHIIHAA, rampBannueckue | YK-1
DIIEMEHTHI.
Jlabopatopnass  pabora: «M3ydeHue  pabOTHI
raJbBaHUYECKOTO  dJeMeHTa Tuma  JlaHwoms-
Axobm». SAnenue nonmspmzauun. M3mepenne S/C.
Wzydenne paboThl TaqbBaHWYECKOTO JJIEMEHTA
BosbTa M KOHIEHTPAIIMIOHHOTO TaJlbBAHHYECKOTO
anemenra. Pacuer OJIC.
14 | Ocnosel snekmpoxumui. OIlIK-1. 2 2
JTaGoparopuast pabora: Omekrposnm3  Boaubix | YK-1
PAacTBOPOB 3JEKTPOIUTOB — COJIEH.
[MpakTHdeckoe MPUMEHEHHE 3JIEKTPOIIN3a: 3aKOHBI
@Papanest. PacueTHbIN IPAKTUKYM.
15 | Onexmpoxumuueckue npoyeccol. OIIK-1. 2 2
JlaGopatopras ~ paGora:  «Dnekrpoxumuueckas | YK-1
Koppo3us». [IpomyKThl KOPPO3HH.
MeTo1bl 3aIUTHL OT KOPPO3HH.
16 | Konrponbuas padora Ne2 (Temsr 11-15) OIIK-1. 2 2
YK-1
17 | TectupoBanue. OIIK-1. 2
YK-1
Hroro 34

CoaepxaHue M CTPYKTYpa AUCHUIIJIMHBI

10 3204HOM (popme 00yUeHHUS

TeMma.

Buasbl yuedHo#i padoThl, BKIKOYast
CaMOCTOSITeIbHYIO pa0O0Ty CTY1€HTOB
U TPYI0E€MKOCTh(B 4acax)

OCHOBHEIE
BOTIPOCHI
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6 Ilepeyenn Y4eOHO-MeTOAN4€eCKOr 0 o0ecnevyeHus JIA
CaMOCTOSITE/IbHOM Pa0doThI 00y4aOLIUXCH 110 JUCHUIJIMHE

Yuebnasa numepamypa u memoouueckue yKaszauus (01 camocmosamenbHou
pabomut)

1. Kocsanok H.E. CnpaBounuk no oOmeit u neopranndyeckoit xumuu / H.E.
Kocsnok., E.C. Kocrenko, E.AKaitropomosa. — Kpacuogap: Ky6I'AY. -19,6 m.i.,
2013[2nexTpoHHBII pecypc]
http://edu.kubsau.ru/file.php/105/03 03.07.13/15_Spravochnik po obshchei i ne
organicheskoi_khimii_Kosjanok Kostenko Kaigorodova.pdf.

2. Kaiiropogosa E.A.Heopranuueckass XuUMuUsl: TEOPETHUUECKHE OCHOBBI U
npakTHueckoe  mnpuMmeHenue: yueO0. mocobue. / E.A.  Kaiiroponosa,
J.B.I'appunenko  —  KpacnHogap: Ky6I'AY, 2019. - 184 ¢
https://edu.kubsau.ru/file.php/105/Uchebnoe Posobie 2019 6 pechatnykh listov
pravki ot 19.08 - kopija 502918 vl .PDF

3.IlectynoBaC.A.PaGouasarerpanpkiiabopaTOpHbIM PabOTaMIIOAUCIUIUINHE

«Xumusa» / C.A. Tlecrynosa, E. K. flononckas.— Kpacnonmap : Kyol'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. TexHuka BeIeHHUA XUMHUYECKOIO DJOKCIIEPUMEHTAa B
naboparopunxumun/I'.M.Haymosa,E.K. SI6nonckast, E. A . Kaiiropotosa.—
Kpacnonap: Ky6I'AY, 2013. — 80 C.
http://edu.kubsau.ru/file.php/105/03 03.07.13/08 technical vedenija_khimicheskog
o _ehksperimenta.pdf.

5. HeopranmueckasmaHaTUTHIECKATXUMUS:yueO.-
Meroz.nocooue/E.A.Kaiiropogoa, 1. U. CunopoBa. — Kpacnomap : KyOl'AY,
2016. 138c.
https://edu.kubsau.ru/file.php/105/02 Neorgamcheskaja 1_analiticheskaja_khimija
_Uch.-metod. posobie dlja_studentov veterinarnogo fakulteta.pdf.

6. AnexcannpoBa,d.A.TumodeeBa W.IO. MnauBuayanbabie  3aJaHUsIISA

CaMOCTOSITENIbHOU paboThI CTYJICHTOB 1o XUMUU: y4eOHO-
MeTroandeckoenocooue/d.A. AnekcaHapoBa, I/I.IO.TI/IMO(beeBa— Kpacnonap:
Kyol'AY, 2016 65 c.

http://edu.kubsau.ru/file.php/105/03 03.07. 13/01 _Individualnye zadanija dlja_sam
ostojatelnoi_raboty studentov_po_khimii. Aleksandrova EH.A. Timofeeva 1.J

U.pdf
7. H. E. KocsHok. Xumus : MeTOA. PEKOMEHAALMU [0 BBINOJIHEHUIO
camoctositenbHO  pabotel.  Kpacnomap: Kyol'AY, 2020. - 48 c.

https://edu.kubsau.ru/file.php/105/Metodicheskie rekomendacii po samostojateln
oi_rabote KHimija VC 2020 569004 v1 .PDF

8.  XuMmHus: TEOpeTHUECKHE OCHOBHI W 3anaHus : yudeb. mocoobue / H. E.
Kocsmok, E. A. KaiiropogoBa. — Kpacnomap : KyOoI'AY, 2020. — 183 c.
file:///C:/Users/Lenovo/Downloads/UP_KHimija 5.pdf

9. C. A. IlecrynoBa. Kypc o XUMHH : TEOPETUUECKUE OCHOBBI U MPAKTUYECKOE
MIPUMEHEHUE. Kpacnonap : Ky6I'AY, 2021. — 205 C.
file:///C:/Users/Lenovo/Downloads/POSOBIE_ EHNERGETIKI 707766 v1 .PDF
10.  O. A. AnekcanapoBa KuHETHMKa M SHEpPreTHMKa XHMHMUYECKUX IPOLIECCOB:
Y4eOHO - METOIUYECKOEe MOCOOME M0 HEOPTaHMYHCKOW XMMHHU I MOJATrOTOBKH
CIIEIMATICTOB arpOHOMUYECKUX, OMOJIOTHIECKUX U WHKEHEPHO-TEXHOJIOT HYECKUX
HaIlpaBJICHUN arpapHbIX By3OB. / 3. A. AnexcangpoBa — Kpacnonap: Kyol'AY,
2022. 94 C.
file:///C: /Users/Lenovo/Downloads/Klnetlka i _ehnergetika khimicheskikh proces
sov_756408 vl .PDF

11. IlecrynoBa C. A. XuMmus: TeopeTudeckre OCHOBBI : yueb. mocodue / C. A.
[lecrynoBa.  —  Kpacnonap : Ky6I'AY, 2022. - 237 c.
file:///C:/Users/Lenovo/Downloads/R_ VARIANT NOVOGO POSOBIJA EHNE
RGETIKI 2022 759871 vl .PDF

7 @®oHX OLEHOYHBIX CPEACTB /JIA MNPOBEACHUHA IPOMEKYTOYHOMN
aTTecTAlUM



7.1 IlepedyeHb KOMIETEHIMH € YKa3aHHEM JTANoB MX (popMUpPOBaHUA
npouecce ocsoennsst OIIOII BO

Howmep cemectpa (3Tan
(bopMupoBaHus
KOMIICTCHIINU
COOTBETCTBYET HOMEPY
CEMeCTpa)

Jtarnbl OPMUPOBAHUS U POBEPKHU YPOBHS
c(hOpMHUPOBAHHOCTH KOMIETECHIIUNA MO TUCIUIINHAM,
nmpakThkaM B npouecce ocsoeruss OITOIT BO

3aaa4

YK-1. CniocoGeH ocymecTBasITh NOMCK, KpUTHYECCKUH AHAJIN3 U CHHTE3
HH(OpPMALUH, MIPUMEHSTh CUCTEMHBIN MOAXO0/ AJsl peLIeHUs MOCTABJIEHHbIX

1

HauepraresnbHas reomerpust

1,2,3

Ddusuka

123

MaremaTuka

2

NudopmaTuka

XumMud

Ddustocodust

Teopernueckas MEXaHHUKA

WnxenepHas rpaduka

OCHOBBI IPOX3BOACTBA NPOAYKIIMHA PACTEHUEBOJCTBA

ConpoTHBJIEHHE MAaTEPHUATIOB

(OCHOBBI IPOU3BO/JICTBA NPOJYKIIMU )KUBOTHOBOJICTBA

IABTOMATHKA

DKOHOMMYECKas TEOpHUs

O[T NTHRTWTWINININN

BrinoaHeHue U 3a1yTa BHITYCKHON KBATM(DUKAITMOHHO N
a00THI

OIIK-1. Crioco0eH pemiaTh THNOBBIE 321241 NPO(eCCHOHAIBHOM AeATeJbHOCTH
HA OCHOBE 3HAHMII OCHOBHBIX 3AKOHOB MAaTEeMAaTH4YE€CKHX, eCTECTBEHHOHAYYHBIX U
o0menpogeccuoHaNbHBIX JUCHUILIMH ¢ IPUMEHeHHeM MH(GOPMaIlHOHHO-
KOMMYHHUKAIMOHHBIX TEXHOJIOIHM

1

HauepraresnbHas reomerpust

1,2,3 MaremaTuka

1,2,3 du3uka

2 Xumus

2 WmxenepHas rpaduika

2 Teopernueckas MEXaHHUKa

2 O3HakOMHTEIbHAS MPAKTHKA (B TOM YHCIE MOJTyUCHHE
MEPBUYHBIX HABBIKOB HAYYHO-HCCIIEA0BATEIBCKOM

aboThI)

2,3 MatepuanoBeECHUE U TEXHOJIOIUSI KOHCTPYKIIMOHHBIX
MaTepHuaioB

3 ConpoTHBIEHNE MAaTEPHUAIIOB

5 ABTOMAaTHKa

S ['unpasnuka




S TernnorexHuka
8 BrInoJIHeHNE U 3aIIUTa BBHITYCKHOM KBaJTM(UKAIIMOHHO N
paboThI

7.2 OnucaHue mokasarTejeidl M KpUTepHEeB OLCHUBAHHUS KOMIIETCHLUH
HA Pa3JMYHbIX 3Tanax ux GopMUPOBaAHNS, ONMCAHUE IIKAJIbI OLlEHUBAHUS

Ilnanupyembie YpoBeHBb OCBOECHHS

pE3ynbTaThI

OCBOCHI «HEY/IOBICTBOPHU| «YIOBICTBOPH O1LeHOYHOE
KOMIICTCHIIN TeIbHO» TEIHHO» «XOpOIIO» «OTIMIHO) CPEICTBO
(MHIMKATOPBI MHUHUMAJIBHBIA | MUHUMAJIbHBIN cpenHuit BBICOKUI

MOCTHIKCHUA HE JJOCTUTHYT | (TIOpOTrOBBIN)

KOMTIICTCHIIVN )
YK-1. CpnocobeH ocCymecTBJAsITh IOHUCK, KPUTHYECKMH AaHAJIM3 M CHHTE3

uHopManu, NMPUMEHAThL CHCTEMHBIH MOAX0A JIA

PelICHUA IMOCTABJICHHBIX

3agav
VK-1.1 YpoBeHb MuHuManeHo | YpOBEHb YpoBeHb KOHTpO TIbH
Crocoben 3HAaHUI HWKE | IOMYCTUMBIA | 3HaHUH B | 3HAHHUU B| 1le
OCYIIECTBIIATH MUHUMAaJIbHBI ypOBeIiIL o0beMe, 0o0BbeEME, ( CAMOCTOSIT
X 3HaHUH, COOTBETCTBY | COOTBETCTBYIO
TIOHCK, . | TpeboBanmii, | mOmyIIEHO IOIEM IeM eIIbHbIC)
KPUTHICCKUHN | ymenu MecTO | MHOTO nporpamMMe | mporpamme paborel
aHanun3 H | rpyObIe HerpyosIx MIOATOTOBKH, | MMOATOTOBKH, Bormpoce! k
CHUHTER OIIHOKH OIIIMOOK. JIOTTYIIIEHO 0e3  owmboK. | 3auery
uH OpManuy, IIpn IIpoaeMOHCT | HECKOIBKO IIponemoHcTp
NPUMEHSTE pereHnn PUPOBAHEI HerpyObIX MPOBAHBL  BCE | Tanqpr ¢
o CTaHIAPTHBIX | OCHOBHBIC omHOoK. OCHOBHEIE
CHCTCMHbIN 3amad HE | yMEHus, [MpogemoncT | ymeHwus, 3afiadamu.
HOAXOA AT iponemonctp | perens PUPOBaHBI peleHsl  Bce
pelieHus HUPOBaHbI TUTIOBBIC BCE OCHOBHEIE Ketic-
IOCTABJICHHBIX | OCHOBHBIC 3amaqm. OCHOBHBIE 3amadu c| 3amaHus
3ana4 yYMEHUS, Nwmeercs yYMEHUS, OTHETHHBIMH (3amanus
MMEIM MECTO | MHHMMAJIbHBI | PEIICHb  BCE | HECYMECTBEHH | o oa parop
VK-1.3 rpyosbie 58 Habop | OCHOBHBIE BIMU HEIX
OmMOKH, He | HaBBIKOB JUIA | 33729 C | HeoYeTaMH,
Criocoben POJIEMOHCTD | PEIICHUSI HerpyosiMu | IIpomemoncTp pabor;
OCYWICCTBIATE | yposaHbl CTaHIAPTHBIX | OMMOKAMH, | HUPOBAHBEI 3alura
IIOUCK, 0a3oBbIC 3amaq C | IPOIEMOHCTP | HABBIKM ~ TIPH |  OTYETOB).
KPUTHUYECKUI | HaBBIKH HEKOTOPHIMU | HPOBAHBI peteHnn
aHAIN3 " HemodeTaMu | 0a30BbIE HECTaH/TaPTHEHI
CHHTE3 HaBBIKA TIPH | X 33724
pereHnn
uHdOpMaIuH, CTaHIApTHBIX
IIPUMEHSATH 3amau
CUCTEMHBIN
oaxonq JUIA
pelieHus

IIOCTABJICHHBIX




[Inannpyembrie

pe3yabTaThI
OCBOEHMS

KOMIICTCHIINH

(MHAUKATOPBI
JOCTUKCHHUS

KOMITIETEHIINH)

YpoBeHb OCBOCHUS

«HEYIOBJIETBOPHU
TENbHOY
MUHHMAaJIbHBIN
HE JOCTUTHYT

«YIOBJIETBOPH
TCIBHOY»
MHUHHUMAaJILHBII
(OpOroBbIi)

«XOPOIIIO»
cpenHuit

«OTJINIHOY
BBICOKHI

O1eHOYHOE
CPEICTBO

3aaad

OIIK-1 CnocoGeH pemiaTe THNOBBIE 32424 NMPO(ecCHOHAIBHON 1eATeJbHOCTH
HA OCHOBE 3HAHMII OCHOBHBIX 3AKOHOB MAaTEeMAaTH4Y€CKHX, €CTECTBCHHOHAYYHBIX H
o0menpogecCMOHANBHBIX IMCHMILINH
KOMMYHHKAIMOHHBIX TEXHOJIOT U

¢ MNpUMMeHEHHEeM HH(OPMALMOHHO-

OIIK-1.2 YpoBeHb MuHuManeHo | YPOBEHb YpoBeHb KOHTpO JIbH
Hcnons3yer 3HAaHWA HWXKE | JOMYCTUMBIN | 3HAHUM B | 3HAHHUU B| Lie
OCHOBHBIE MHHHMAJTEHBI ypOBeIiIL o0BeMe, o0BeMe, (camocTosIT
X 3HAHUH, COOTBETCTBY | COOTBETCTBYIO
3aKOHBI TpeOOBaHM, | AOIMYIICHO FOIIEM meM eIIbHbIC)
CCTCCTBCHHOHA | yvenmm mecTo | MHOTO nporpamMMe | mporpamme paborel
YYHBIX rpyobie HEerpyosIx IIOATOTOBKH, | MMOATOTOBKH, Bormpoce! k
TUCLIUILIUH oIInOKH OIIINOOK. JIOTYIIIEHO 0e3 ommuooK. 3a4eTy
JUISL  peIeHHs IIpn IIpoaeMOHCT | HECKOIBKO IIponemoHcTp
CTAHAPTHBIX peleHnu PUPOBaHBI HErpyobIx MPOBAHB  BCE | Tairpr ¢
CTaHJAPTHHIX | OCHOBHBIE OIIMOOK. OCHOBHBIE
sanad B | samau HE | yMeHus, [Iponemoncr | ymenus, 3allaiaMH.
COOTBETCTBUU | npoaeMOHCTp | pemieHsl PHPOBaHBI pelieHbl  BCe
Y HPOBaHBI THUIIOBBIE BCE OCHOBHBIE Keiic-
HaHpaBHeHHOC OCHOBHBIC 3aJa4u. OCHOBHBIC 3aJa49u C 3adaHUsL
TBIO YMEHHUS, Uwmeercs YMEHHUS, OTJEJIbHBIMH (3aganus
npodeccHonan MMEIM MECTO | MHHMMAJIbHbL | PELICHBl  BCE | HECYMECTBEHH | e patop
o rpyosbie 58 Habop | OCHOBHBIE BIMU
bHOH OoIMOKY, HE | HABBIKOB MJIS | 3a7a4u C | HemOYeTaMu, HBIX
ACATCIBHOCTH | iponemoncTp | pemeHus HerpyobiMu | IIpogemoncTp pabor;
HPOBAHbI CTaHAAPTHBIX | OMIMOKaMHU, MPOBaHbI 3amuTa
0a3oBble 3a1a4 C | IPOACMOHCTP | HABBIKM TP | OTYETOB).
HaBBIKH HEKOTOPHIMH | UPOBAHbI pelieHnn
HegoyeTamu | 6a3oBbIC HECTaHJIapTHHI
HaBBIKA TIPH | X 33724
pelieHnu
CTaHIApTHBIX
3a/1a4
7.3 TumoBble KOHTPOJbHBIE 3aJaHUsA WJIH MHbIe MaTepHaJbl,

Heo0XoauMble JIsl OLeHKM 3HAHWIi, YMEHUil, HABBIKOB, XapaKTepPU3yIIHX
3Tansl (JOPMHPOBAHUS KOMIIeTeHIMH B mpouecce ocsoennss OIIOII BO




Keiic-3ananus Kk 1adopaTtopHbiM padoram

Keiic-3ananue nmo teme Ne 1. «Ilonnyuyenue n n3ydeHue CBOiCTB
NpeAcTABUTEeH BasKHeNIIHNX KJIAaCCOB HEOPraHMYeCKUX COe{HHEeHH I
Omnpit 1.ITosryyeHune cpeaHux coJieit

a) PeakTuBbl: pactBop xjopuna 6apust 1 H., pactBop cyabara Hatpus 1 H.,
npoOupka

Boinosinenne. Buecute B npoOupky 3-4 karum pacTBopa xJjopuaa dapus,
no6asbTe 3-4 KarIu pacTBopa cyjbdara U HaTpusl.

0) PeakTuBbI: pacTBop cysbghara ey | H., IIMHK METALTIYECKH, TIPOOHPKa.

BoinosiHenne. Buecute B npobupky 3-4 Karim pacTBopa cyibdara Menu,
MOMECTHUTE B MPOOUPKY B PACTBOPOM COJIM KyCOUEK LIMHKA.

B) PeakTHBBI: HACBHIEHHBIM PacTBOP THAPOKCHUIA KalbLMs, OKCHI| yIIIepoa
(IV), anmapar Kumna.

Boinosinenune.Haneiire B mpobupky no 1/3 obbema pactBopa ruapokcuia
Kanblus (M3BECTKOBAs BOJIa) M TPOIyCTUTE uepe3 Hero okcupa yriepona (IV)
(yrmekucbiii Ta3) U3 anmnapara Kurma 10 mosiBIeHUs] MyTH.

3ananue. 3anuch JAHHBIX ONBITA.

1) OT™eTpTe U3MEHEHHs B MPOOUPKAX B XOJ1€ MIPOBEJICHUS OTBITOB.

2) Hamumure ypaBHEHHS XHUMHUYECKHUX PpEaKIHi, TMPOTEKAIOIINX B
npoOupKax.

3) Ion kaxxaoit U3 peakuuil yKakure MpU3HaK Peakiuu (Hanmpumep, 0cagok
6eJoro 1BeTa, 00ECIBEYNBAHKE U T.II.)

4) Ha3zoBute Bce MPOAYKTHI PEAKIIHH, 3a UCKJIIOUYEHUEM BOJIBI.

5) CdopmynupyiiTe BBIBOJA: pPeaKIUAMH, MeXKIY KAKHUMH KJaccamMu
HEOPraHUYeCKHUX COeJUHEHUI MOKHO NMOJTYYUThH CpPeIHHe COJIN?
Omnpit 2. ITosryyeHne KHCIIOH €COJH
UYepe3 pacTtBOp C OCaJKOM, IOJIYYEHHOM B ONbITE 1B, MNpPOIyCTUTE W3
anmnaparta Kurmmna yriexucibiii ra3 1o pacTBOPEHUS 0CaJIKa.

3ananue. 3anuch JAHHBIX ONBITA.

1) OT™meTpTe U3MEHEHUs B IPOOUPKE B X0O/I€ MPOBEACHHUS OIBITA.

2) Hanumwure ypaBHEHUS XUMUYECKOU PEAKIIMU, MPOTEKAOIIEH B POOUPKE.

3) YkaxxuTe npu3HaK NPOTEKaHUs PEaAKIIHUH.

4) HazoBuTe NpOAYKTHI pEaKIIHH.

Omnpbit 3. IlepeBox KHUCI01 €COJTH B CPEIHIOIO

Boinonnenue.llonydyeHHslii B OnbITe 2 pacTBOp pa3leiuTe Ha 2 YacTH.

Onny mpoOUpKY C pacTBOPOM KHCIIOM COJIM HArpeiTe Ha BOJSHOW OaHe, a BO
BTOPYIO 100aBbTE TUAPOKCHU KAIBIUS A0 MOSBIICHUS MPU3HAKOB OCAJIKa.

3aganue. 3anuch JAHHBIX ONbITA.

1) OT™MerhTe U3MEHEHHMSI B IPOOUPKAX B XOJ€ TIPOBEICHHUSI OTIBITOB.

2) Hamumure ypaBHEHUS XUMHUYECKUX pPEaKIUil, MPOTEKAIOIUX B
npoOupKax.



OnpbIt 4. IlosryyeHre OCHOBHOM COJIM
Boinosnenune.B npobupky Haneiite 1 cm® pactBopa xmopujaa koGambra u

no0aBbTe€ MO KaruisM  pa30aBJICHHBIM pacTBOpP THUJIPOKCHAA AaMMOHHUS [0
MOSIBJICHUSL YCTOMYMBOIO IPU BCTPSAXUBAHUU OCAJIKA.

3ananue. 3anuch JAHHBIX ONBITA.
1) OT™meThTe N3MEHEHNE B MPOOUPKE B XOJI€ MPOBEACHUS ONBITOB.
2) Hanmmmre ypaBHeHHE MPOTEKAIOIICH XUMHUUECKONW PEaKIUH.
3) HazoBuTe mpoAyKTHI peakluu.
OnpIt S. IlepeBox OCHOBHO¥ COJTM B CPEIHIOIO
Boinosinenue.B nonydeHHbI B OombITe 4 pacTBOP C OCAIKOM J00aBbTE 1O

KaIlIsiM pacTBOpP pa30aBICHHON CEPHON KUCIOTHI IO PACTBOPEHUS OCAJIKA.

3ananue. 3anuch JAHHBIX ONBITA.

1) OTmeThTe U3MEHEHNEe B MPOOUPKE B XOJI€ MPOBEACHUS ONBITOB.
2) Hanummre ypaBHeHHE NMPOTEKAIOIIEH XUMHUUECKONW PEaKIUH.
3) HazoBuTe mpOAYKTHI pEaKIIUU.

Keiic-3aganue mo reme Ne 1. «OcHOBHBIE 3aKOHBI M TIOHSITUASI XMMMID)

B)«OnpenenenneMoIspHOiiMACCHIDKBUBAJIEHTAMETAJLIIA)»

OrnpeneneHneMOIIPHBIX MACCOKBUBATICHTOBMETAINIOBOCHOBAHOHAPCAK TN

B3aUMO/ICHCTBUAMETAINIOBCKUCIOTAMHU:
Zn + H2S04 —: ZnSO4 + H2t

BrinosiHeHHeIKCIIEPUMEHTA:
1.IIposepka zepmemuunocmu npudopa(Iep>KUTIUOHTA3).
Y PpOBEHBBOIBIBIPAIyHPOBAHHOMCOCYACYCTAHOBUTEHAK()Y.
3aTeMIOICOCIMHUTEKT PATyUPOBAHHOMY
COCYlypEaKTOPUOITYCTUTEYPABHUTEIBHBINCOCY AHIKEYPOBHSIBOILIBIPATy UPOBAHH
oM. [IpronyckaHUnypaBHUTEIILHOTOCOCY/1ayPOBEHb
BOJBIBIPalyHPOBAHHOMCOCY IeHEMHOTOnoOHU3HuTCA(~1-1,5 cm?),
Ho3aTeMcTabunmsupyercs. Ecnuuepesl -2 MuHIaIbHEHIIIETOIOHIKEHUSIHEO Y IET,
MPUOOPMOKHOCUUTATHI€PMETUIHBIM.

Pucynok. I[Ipubop nns onpeaeneHus: MOJISIPHONW MacChI
DKBHBAJICHTAMETaILIA:



1 —mockomoHHas koba (inbo mpodupka);2 — 3aKuM; 3 — MepHast
OropeTKa;

4 — ypaBHUTENBHBIN cOCY
2.3anpaska peakmopa. OCTOPOKHO CHSAB PEaKTOp, IEPEHECHTE B Hero 2-3 cm® 2 H
pactBopa H2SOa4. 3arem ocymmuTe BHYTPEHHHE CTEHKM BEPXHEW YacTH peakTopa
¢unbpTpoBaNbHOM OyMarol M OCTOPOXKHO IOMECTHTE B 3Ty YacTh pEaKTopa
KyCOUYE€K B3BEILICHHOTO IMHKA (MAacCy LIMHKA 3alUIIUTE B )KypHA).
Peaktop ¢ KycOYKOM LMHKAa B BEpPXHEH YacTH OCTOPOKHO IOJICOCIUHUTE K
ra3o0TBOAHON TpyOKe mpubopa, HE AOMycKas MOMaJaHus LHUHKA B KHUCIOTY.
[IpoBeppTe mpuOOp Ha repMeTHYHOCTH B TedeHue 2-3 muH. Ilocne »3Toro
OTIpeJIeTTUTE YPOBEHb BOJBI B TPAJyUPOBAHHOM cocyzae no peakiuu (Vi). 3arem
OCTOPOXHO, MPUACPKUBAS PEAKTOP y BXO0Ja Ta300TBOJHON TPYOKH, CTPAXHHUTE
IUHK B KHCJIOTY — HAUMHAETCS BBIJICJICHUE BOJOPOJa M BBITECHEHHE BOJbI B
YPaBHUTEIbHBIN COCY.
3. H3mepenue oovema evioenuguiezocsa 6000pooa
[lo okOH4YaHMM peaKIUu cleAyeT MOA0XKAaTh 3-5 MHH, 4TOOBI ra3 B mpuodbope
NPUHSJI TEMIEPATYPy OKPYKAIOIIEro BO3yXa. 3aTe€M OIyCTHUTE YpaBHUTEIbHBIN
COCyZ 10 YPOBHS BOJBI B TPayMpOBAHHOM, M, €CIM B TeUueHHEe | MHH He
Ha0JII0/1aeTCs M3MEHEHHUsI YPOBHS, 3allMIINTE YPOBEHb BOJABI B I'PaIyHpPOBAHHOM
cocyne nocie peaknuu (V2).
O6beMm BeiaeuBInerocs Bogopoaa: V(Hz)= (Va)- (Vi)
4.3anuco oannvix onvima u pacuemaol
Macca merania, m,T.

YpOBEHb BOIBI 10 peakuuu, Vi, cm’,

YpOBEHB BOBI IIOCIIE PEAKIUH, V2 , CM°.

O06beM BIIENIUBLIErOCA Bogopoaa, V= Va- Vi, cm>.
Temneparypa, t°C.

AoGcomtotHas temneparypa, T, K (273+ t°C).
AtmocdepHoe naBneHue, Pany.

PN R

JlaBieHrE HACHIIIEHHOIO BOISHOIO Iapa MpH JaHHOU Temreparype (CM.Talur.
HIKE).

9. INapuumanpHoe naBieHue Bogopoaa, P(i2) = P — P(u20).
Pacuem monapnoit maccol IK6UGAIEHM 08 MEMANNA 08YMA CHOCOOAMU.

1.Beruucnure maccy BHITECHEHHOTO BOZIOpoJia (m) o ypaBHeHuto Kianeiipona
- Mengeneesa P(H,)V(H,,)=(m|M)RT (R=8,31 Jlx-Mous/K ', in

R = 62363,7 cm>*MM. pT. cT/™MonbTpan). [locie 5Toro paccuuraiite MONSpHYIO
MacCy SKBHBAJICHTOB, UCTOJB3Yys |—€ MaTreMaTH4ecKOe BBIpaXCHHE 3aKOHA
HKBHBAJICHTOB.

2.PaccunraiiTe 00bEM BBIICITUBIIETOCS BOJOPOAA MPU HOPMAIBHBIX YCIOBHUSIX

(Vo) mo ypaBuenuto Knaneiipona: VO’% = Vb, H% npu Po=760 mm. prT. CT.,
0

273 K. 3Has MOJNApHBII 00bEM OHKBHBAJIECHTOB BOJOPOAA, pacCUMUTaNTe



MOJISIpHYIO Maccy MeTaa (2-e BhIpaKeHHUE 3aKOHA YKBUBAJICHTOB).
Tabnuna. JlaBneHne HACHIIIEHHOTO BOJISIHOTO Mapa B PABHOBECHUHU C BOJIOM

Temneparypa, | /laBienue mapa, Ila | Temneparypa, | Jlapnmenue  mapa,
°C (MM prt.CT.) °C ITa (MM pr.cT.)

0 0,61:10°(4,58) 19 2,20-103(16,48)

5 0,87-10%(6,54) 20 2,33-10%(17,53)

10 1,22:10%(9,20) 21 2,48:10%(18,65)

15 1,70-10°(12,79) 22 2,64-10%(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 3,16:10°(23,75)

Brruncnute abCOMIOTHYIO U OTHOCUTENIBHYIO MOTPEITHOCTH OTIBITA.
Abconrwomuan nozpeuwtnocms d;:

di=Mokon)-Mokwer), TH€ Mosgom— CpeaHEe 3HAYEHUE MOJISIPHOW MacChl

SKBHUBAJIECHTOB IIMHKA, PACCUUTAHHOE IO JKCIEPUMEHTAIbHBIM JAHHBIM,

I'/MOJIb.

Mo(uer)— 3HAUEHUE UCTUHHOM MOJIIPHOYM MacChl SKBUBAJICHTOB IIUHKA, I/MOJIb.

Omuocumenvuan nozpewtnocma, d,%:

d,% = i -100% .
9K

(ucm)
Bwi600:

Keiic-3ananue no teme Ne 2 « OCHOBbI XMMH4€CKOH TePMOAMHAMUKI»
(JHepreTuKka XMMHUYECKHUX MPOLECCOB)

A) Onpenenenne HANPaBJIECHHOCTH NMPOTEKAHMUS NPOLECCa
1. Ucnonb3ys crpaBoYHbIE JaHHBIE TAOIUIIBI, OMpPENEIUTe N300apHBIA TEIMJIOBON
> pext AH98 XMMHUECKOH pPeaKIMy BaIIEro BapUaHTa
CoHaryt302r) «22CO21+2H20 )

Cnenaiite BBIBOA O BblJeJeHUM MM TOTJIOIIEHUHM TeIUIOTHI B Ipolecce
peaKumu.

2. Omnpenenure usMeHenwe sHTporuu AS’083 B X0oJe XMMHYECKOH peakLuH,
MPOTEKAIOIIEeH TMpH CTAaHAAPTHBIX YCIOBUSAX B HJEAJbHOM Ta3000pa3HOM
cocrosiann. OObsichuTe 3HaK wu3MeHenusi AS%93 B pesyabTaTe JaHHOI
peaKumu.

3. Onpenenure usmenenue >ueprun ['n66ca AG%os B X01€ XUMHUECKOH peakyu,
UCIOJIb3Ysl CIpaBOYHbIC NaHHbIe Tabmuibl. [lo 3Haky u3meHnenus suepruu ['n6o6ca
AG%oscmenaiite BHIBOA O BO3MOMKHOCTH CAMONPOM3BOJLHOIO NPOTEKAHMS
peaKkumu.

BemectBo | CocTosiHUE AHOy5 12 AGY05 1P S0,
MOb Monp, JIx/monb-K
C.H» r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
C2H4 r 52,280 68,173 219,450




NH3 r -45,190 -16,647 192,500
CH4 r -74,850 -50,830 186,190
CO r -110,520 -137,270 197,910
CO2 r -393,510 -394,380 213,650
H>O r -241,830 -228,590 188,720
H>O K -285,950 -237,190 69,940
N2 r 0,000 0,000 200,000
H» r 0,000 0,000 130,590
O r 0,000 0,000 205,030
Cl, r 0,000 0,000 222,950

B) «Onpenesenne Tenaosoro 3¢gdexra npouecca pacTBOpeHU
NH4NO3»

Oo6opynosanune u marepuanabl. 1. Hutpar ammoHnaNH4NOs. 2. Crakansl
(250-300 mn). 3. TepmomeTp, YKPEIUICHHBIHN B IITATUBE.

Beinoinenune. B crakan Haneiite HeMHOro Bozbl. ONyCTUTE TEPMOMETP,
MIOTPY3UB €T0 IIAPUK B BOJAY. 3aT€M BHECUTE B CTAKaH HECKOJIBKO JIOKEK MEJKUX
KpUCTAJUIOB HUTpPAaTa aMMOHHUA. TepMOMETp IOKa3blBAa€T CHJIBHOE IOHM)KECHHE
TEMIIEpaTypbl pacTBOpA.

NH4NO3(p) + nH20 = NH4NO3-nH-O.

3ananune. Ykaxure 3Haku (>0, <0)Qu AHnpouecca pacrsopenus
NH4NO:s.

Keiic-3ananue nmo teme Ne 2 «3aBHCHMOCTb CKOPOCTH XMMHYECKOI peaKkuu

OT KOHIEHTPAalU¥ PearupyoIuX BelecTB B IaHHBIX YCIOBHUAX».

OnbIT 1. 32aBHCHMOCTD CKOPOCTH PEAKIUM OT PA3JINYHBIX GaKTOPOB
A) 0T KOHIEHTPAallUM PearupyrIINX BellecTB

PeakTuBbl W 000pyI0BaHHWe: PAcTBOp CEPHOM KHCIOTHI 2 H., PacTBOP
tuocynbdara Hatpus (NaxS:03) 1H., AUCTUIIMPOBAHHAST BOJA, YETHIPE MEpPHBIC
NpOOHPKH, KaNeIbHUIIBI HIIH IMUTIETKH, CEKYHIOMED.

Tuocynbdar HaTpus pearupyer ¢ CEpHOM KHCIOTOM IO CIEAyIoLeMy
YPaBHEHUIO PEaKIIUu:

NazS:03 + H2SO4 = Na2SO4 + SO2 + H O + S|

[Ipu3znakoM TNpOTEKaloLWEeH peakuuu SBISETCS O0O0pa3oBaHHE MYTH IPU
BBITNIAJICHUU CEPBI B OCAJIOK.

JIJist IpOBEIeHMsI OTIBITA B YETHIPEX MPOOUPKAX MPUTOTOBLTE PaBHbBIE 0OBEMBI
pPacTBOpPOB THOCYJb(ara HATPUs pa3IMYHON KOHLEHTPALUHU, AJISi 3TOTO BHECUTE B
npobupku 4, 6, 8 u 12 xanenb THocyibhaTa u JoBeAUTEe 00BEM B Ipodupkax 1o 12
Karelnb, T00aBUB B KAXIYI0 BOJY, Kak yka3zaHO B Tabsmie 1.

3atem B 1-10 npoOUpKy n06aBhTe 1 KAIuII0 CEPHON KUCIOTHI, OJTHOBPEMEHHO
BKJIIOUMB cekyHaomep. IIpocrnenute, uTOOBI Kamuigd HE TMomaja Ha CTEHKH
pOOUpPKH.




Kak TonbKO MOSIBUTCSI MYTh, BBIKJIIOUUTE CEKYHIOMEP, U 3aHECUTE PE3yJIbTaT
B Tabnumy 1.
[ToBTOpUTE OMBIT € 2, 3 U 4-i1 mpoOUpKamu.
3ananue. 3anuchb JAHHBIX ONbITA.
1) 3anecuTe B TaONUIy JaHHBIC, MPOBEACHHBIX UCCIICIOBAHUIA
Tabmumna - Jlanabie onbiTa

Ne KonnyecTBo Kamnenp O6me | OtHocutens | Bpems OTtHOCuTEN
npo- | PactBo | H> | PactBo | € -Has MOSIBJICHU | bHAs
Ooupk | p O p YUCJIO | KOHLIEHT- 1 MyTH, | CKOPOCTb
u Na>S>0 H>SO4 | xamen | pauus. t, CEeK peakuuu
3 b NazS20;3, 1/t, cex’!
VO6HI. Corm.
1 4 8 13
2 6 6 13
3 8 4 13
4 12 - 1 13

2) PaccuuTaiitTe OTHOCUTENBHYIO MPAKTUYECKYIO CKOPOCTh PEaKLuu AJis
Kaxxaoro ciayyas (1/t), 3Hast Bpems peakuuu. 3aHeCUTe B TaOJIHUILY.

3) Paccunraiite OTHOCUTENbHYIO KOHIEHTPAIMIO THOCYJIb(aTa: IpUHUMAs
KOHIIEHTPAIUIO B TIepBoi npodupke ¢ 4-1 karmisaMu Cors = 1, ¢ 6-10 KamuiaMu — Cory
= 1,5 u T.1. 3aHecure naHHBIC B TAOJIHUILY.

4) INoctpoiite rpaduk 3aBUCUMOCTH OTHOCUTEIBHON MPAKTHUECKON CKOPOCTH
peaKuuu OT OTHOCUTEIILHON KOHIICHTPAUN THOCYJIb(aTa HATpus, OTKIIAbIBAS
3HayeHus 1/t mo ocu X u Comw. o OCH Y.

5) Chopmynupyiite BLIBOJ 0 3aBUCHUMOCTH CKOPOCTH PeaKI[UH OT
KOHIEHTPaLUM THOCYJIb(ATa HATPUSA NPH JAHHBIX YCJIOBHSX.

OmnpIT 2. 32aBHCHUMOCTD CKOPOCTH PEAKIUM OT TEMIIEPATypPbl

N3yunre Ha mpuMepe peakuuu B onbITe 1.

Boinosanenue. /[ 3toro B Tepmocrar ¢ Temneparypoid Ha 10 °C BeIme
KOMHATHOM TeMIiepaTypbl MOMECTUTE 2 MpoOupku: oaHy ¢ 4 xamismu 1 H
pacTBopa THOCYyIb(aTa HaTPUs U 8 KAIUIIMU BOJBI, B IPYT'YIO — C OJHOW Karuien
CepHOll KUCHOThI. Yepe3 5 MUHYT cMelIaiTe cofepKUuMoe MpoOUPOK U OTMEThTE
BpEMsI MTOSIBJIICHUSI MY TH.

[Toropure omnbiT npu Ttemnepatrype Ha 20 ° u 30 ° Bplllle KOMHATHOU
TEMIIEPATYypPBHI.

3aganue. 3anuCch JAHHBIX ONBITA.

Pe3ynbTaTsl BHECUTE B TaOJIHILy U OCTPOUTE rpaduK 3aBUCUMOCTH CKOPOCTH
peakuuu OT TeMIiepaTypbl. Paccuuraiite 3HaueHUE NPaKTUYECKOTO
TeMIepaTypHoro kos¢duurenTa, ucrnoib3ys npasuio Baut-I'odda.

OneiT 3. BumsHHMe NpPUPOABI pearMpyrIINX BemeCTB HAa CKOPOCTH
XUMHUYECKOHN peaKkuuu

Boinosnenue.B nse npo6upku npuiteiite mo 2 cm® pacreopa KMnOy4 u 2-3
KaIlJIi pacTBOpa CEpHON KUCIOTHI. 3aTeM 00aBbTE B MEPBYIO —
CBEXKEIPUTOTOBJIEHHBIN pacTBop NaSO3s, a Bo BTopyro NaxSOq,



3aganue. 3anuch JaHHBIX onbITa. OTMETHTE, B KaKOU MPOOUpKeE
MPOUCXOIUT U3MEHEHHE OKpacku pacTBopa. ChopMyIupyiTe BEIBO OBIUSIHUN
MPUPOABI PEArHPYIONINX BEIIECTB HA CKOPOCTh XMMHUUYECKON PEaKIUH.

BbinoJsiHuTe pacueTHoe 3a1aHue M0 TeMe «CKOPOCTh XMMHUUECKHUX
peaKun»

ATMOChepHbIE 3arpsA3HEHHS MOCTENIEHHO YHUUTOXAIOT 3alIUTHBIN 030HOBBIN
cinoit 3emnu. (O30HOBOMY CJIOKO0 YIrpoOXKalwT, TNOCTymaromue B arMochepy
(¢TOpUpOBaHHBIE U XJOPHPOBaHHBIE, yrieBogopoasl — (peon, Hanpumep CCIsF,
CCLoF2, CCIF;. Ouu xuMu4YecKH CTaOWJIbHBI B HIKHUX CJOSIX aTMOC(epbl, HO B
cTtparocepe mon  naeiictBueM  yinbTpaduosieroBoro  u3nyuenus — CorHIa
paspylaloTcs, BbIIESAS aTOMapHBIA XJIOp, IOCJE Yero HauWHAalT MPOTEKAThb
peaKuuu B3aMMOACHCTBHS aTOMApHOTO XJIOPa C 030HOM.

Paccuumaiime ckopocms maxoti peakyuu ¢ 06pazosanuem KUCiopooa u
MOHOOKCUOA XN0pa, eciu yepe3 15 ¢ nocne nauana peakyuu mMoasapHas
KoHyenmpayus o30Ha ovina 0,3 moav/n, a uepesz 35 ¢ om Hauana peakyuu cmaia
pasna 0,15 monv/n.

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

OmnpiT 1. CMenieHne XUMHY€CKOT0 PABHOBECHS B 3aBUCHMOCTH OT
KOHIEHTPAaLUH MPOAYKTOB M HCXOJHBIX BelleCTB, IPH B3AUMO/eHCTBUM
xaopuaa xkeiaesa(Ill) ¢ poxanuaom kaaus

OOopynoBanune m martepuaJybl. 1. UYerbipe KoHHMYecKue MNPOOUPKHU.2.
[Munetku. 3. benwiit sxpan. 4. Xnopun xenesa (II1) FeCl30,0025 . 5. Ponanun
kamuss KSCNO0,0025 w. 6. Xnopun xamus KCl (kpucramnmueckuit). 7.
JluctunnmpoBaHHas BOJA.

BoinosiHenue padoTsl. B deThipe KoHMYECKHE TMPOOMPKH BHECUTE MO S5-7
kanenb 0,0025 H. pactBopoB xyopuna xkene3a (II1) u pomannna kamus. PactBopsl
pa3MenIaiiTe CTEKJISIHHOW MajoykoW W moctaBbTe B wmTaTuB. OAHY NpOOUpPKY C
MIOJIyYEHHBIM pPACTBOPOM COXPaHUTE /I CpPaBHEHMs pe3yJbTaToB onbiTa. B
OCTaJbHbIE MPOOUPKHU N00ABBTE CIEAYIOLIME PEAKTHBBL B MEPBYIO - | Karuio
HaCBIMIEHHOTO pactBopa xuopuaa xeneza (III), Bo Bropyro - 1 kamto
HACBIILIEHHOTO PacTBOpa POJAHMU/A Kallis, B TPEThIO - HECKOJBKO KPUCTAJUIMKOB
xjnopuaa kanus. CpaBHUTE HMHTEHCHBHOCTh OKPACKHU IOJYYEHHBIX PacTBOPOB C
MHTEHCUBHOCTHIO OKPACKH 3TaJIOHA.

3anuch JaHHBIX ONBITA. 3alUIINTE CBOU HAOIIOACHHS NPU NMPOBEIACHHUH
pabotel. CocTaBbTe YypaBHEHHE COOTBETCTBYIOIIEH O0OpaTUMON peakuuu Hu
HaIlMIIUTE BBIPA)KEHHE KOHCTAHThl PABHOBECHS.

1. Kakwue BeniecrBa HaX0AATCs B HCCIIEyEMOM PAacTBOPE IPU paBHOBECUU?

2. Kakoe BeniecTo NpuaeT pacTBOPY KpacHyO OKpackKy?

3. Kak wu3MeHsieTcs MHTEHCUBHOCTb OKpAackM pacTBOpa M, B KakoM
HaIllpaBJI€HUU CMEIIAETCSl PAaBHOBECHE JaHHOM pABHOBECHOW CHUCTEMBI IIpHU
nobasiennn: a) xuopuzaa xenesa (I1); 6) ponanuga kamus; B) XJIopuaa Kauaus?

4. Kak u3MEHAITCI NpH 3TOM B KaXIOM CilIy4ae KOHLEHTpaluu



KOMITOHEHTOB PaBHOBECHOM CUCTEMBI a) poJaHua; 0) XJIopuaa Kajius; B) XJopuaa
xene3a (III); r) pomaHuaa kanaus MO CPaBHEHHUIO C MX KOHIEHTPALMSAMHU TpPH
YCTaHOBJICHUH NEPBOHAYAILHOTO PABHOBECHS?
OnsiT 2. BiausHMe TeMmepaTypsbl
pPaBHOBecCHUsI

Ha CIABUI' XHMHYECKOIO

PeakTBBI M MaTepHMaJbl: HOJHAas BOJa, PacTBOp Kpaxmaia, MpoOUpKH,
CIIMPTOBKA, JEP/KATEb.

Boinoanenne padorbi.Haneiite B aBe npoOupku mo 3 cm® HoaHOH BOABI U

n00aBbTe B KAKAYIO U3 HUX 1O 1-2 Kamim pactBopa kpaxmaia. Harpeiite onny u3

npobupok. CpaBHUTE OKPACKY.

3apanue.YKaXUTe HaNpaBJICHWE CABUIA XHMMHYECKOTO pPaBHOBECHUS

MOBBIILIEHUH TEMIIEPATYPhl U 3HAK TEIUIOBOTO 3 (eKTa peakiuu.

Keiic-3ananue no teme Ne 3 «Ctpoenune atomay

OmnbiT «OnpeneneHne BO3MOKHBIX NEPEX0/10B JJIEKTPOHOB B aTOMe
HATPHUD)

PeakTuBbl M oOopyaoBanme:pappopoBasi yalika, CIOUPT OSTUIIOBBIH,
CTaJIbHbIE POBOJIOYKH, HACBILIEHHBIE PACTBOPHI COJIEH: XJIOpHUJIa HATPUS, XJIOpUAa
JUTHS, XJIOpHUAA Kalusi, XJIOopuaa 0apus, XJIOpHIa KaabIusl.

Xoxa padoTsl

[Tanouky, ¢ BnasHHOW B HEE IUIATUHOBOW MPOBOJIOYKOW, OMYCTUTE B PacTBOP
coJI1 U BHecuTe B 1u1amsl. [liams okpacurcst B XapakTepHbIE AJI1 METAJIJIOB LIBETA.
3ananue. 3anuch JAHHBIX ONBITA.
1. 3anecure HaOmoeHuUs B Tabauiy 1

pu

Tabnuna 1 — OxpamuBaHue MJIaMEHNU METaNIAMH
Merann [Ber A, HM
IUIAMEHN

Na
Ca
Li
Ba
K

2. Ilo uBery 1utameHu BbIOEpETEe MUAMNA30H JUIMH BOJIH, TPU KOTOPBIX
HaOJII0JaeTCsl TePEXo/] AJICKTPOHOB B aToMaxX METauioB (Tabi. 2), u 3aHecuTe B 1-

10 TaOIUILy.

Tabnuna 2 - J[uama3oH AJWH BOJH B BUIUMOM CIIEKTPE

A, <390 |390- 420— [470 - 540 — 580 - | 620 - > 780
HM 410 450 530 580 610 780

use | Hesun | ®uoner | Cunun | 3enéunl | Kénrel | Opanx | Kpacust | HeBug
T 51 51 51 51

3. Jlns HaTpus paccUUTauTE BO3MOXKHBIE IIEPEXO/IbI JJIIEKTPOHOB B aTOME,

HUCTIOJIB3Yys I ONPCACIICHUA IJIMHBI BOJIHBI 3aBUCHMOCTD DHCPTHUH KBAHTA OT




JUITMHBI BOJIHBI (ypaBHEHUE 1):
A =hc/AE, (1)
rzie A — IJI1Ha BOJHBI, HM;
AE — sHeprus, BbIIEISAIOMIACS IPU EPEXOJIE IJEKTPOHOB;
¢ — ckopocTh cBeTa (2,9-10% m/cex unm 2,9-10'7 mm/cek);
A — nocrosiaHas [Tnanka (6,63-10-1073 Ix-cex mm 4,11-1071° 5B )

[loacrasnsis B popmyiy 3HaueHus nocrosHHol Ilnanka u ckopoctu cBera,

MOJTYyYaeM:
A=1240,8/ AE, (um) (2)

4. 3nauenue AE paccuuTaiiTe Ipu ydyere, 4TOo  IEPEXOAbl JIEKTPOHOB B
aTOME HaTpusi BO3MOXKHBI B Mpeaenax ¢ 3-ro mo 7-il 3HEpreTUYecKuili ypoBEHb -
IIpU NEpexoJie Ha 8-l IHEPreTUUECKUN YPOBEHb AJIEKTPOH OTPHIBAETCA OT aroMma
HaTpUs:

o gl B OH P E
I T T T I

E; E; Es E4 E; Es Ee (OTpI:IB é)
3,027 3,547 4,068 4,589 5,110 5,140

5. Paccuuraiite 3Ha4€HUs YDHEPTUM, BBIICISIEMOM IIPU BCEX BO3MOKHBIX
Nepexo/1ax JIEKTPOHA B aTOME HaTpHsl, U 3aHecuTe 3HadeHus AE B Tabnuiy 3.

Tabnuua 3 — PacueT sHeprun BO3MOKHBIX MEPEXOA0B IJIEKTPOHA B aTOME HATPUS

Ne AE AE AE, 3B | A, aMm | OnTuueckuil cekTp
(LIBET TUTAMEHN)

AEe¢-1 Es- E1 2,113 | 587

AEs2 Es- E>

AEs3 Es- E3

AE¢4 E6- E4

AEs.s Es- Es

AEs Es- Ei

AEs» Es- E»

AEs3 Es- Es

AEs4 Es-E4

AE4. E4-E;

AE42 Es4-Eo

AE43 E4-Es3

AE3 Esz-Ei

AE3» Es-E»

AE2 E>-Ei

6. MUcnonb3ys  paccuutannHele 3HaueHuss AE, mo  dopmyne
(2)naliquTe3HadYeHUs JJTUH BOJH A JUTSI KQKJIOTO TIEpexo/ia U 3aHeCUTe B TaOIuUIly



7. 3anummre B KOJOHKY «ONTHYECKMI CIEKTp» LBET IIJIAMEHH,
COOTBETCTBYIOIIHH MMOJY4Y€HHOMY 3HAUEHHUIO JUTMHBI BOJIHBI U3 PUCYHKA.
8.ChopmynupyiiTe BBIBOJ: HA OCHOBAHMH MPOBEJEHHBIX PACYETOB A U
AE, ykaxuTe, Kakue nepexoabl 3JIeKTPOHOB BO3MOKHbI B aTOMe HATPHUA?
Keiic-3ananue no teme Ne 4
«Xumnueckasi cBsizb. CTpoeHue npocTeifiux MoJeKyD

Insa coequuennii o, HI, CrCls, PbO,
(H20)n, CH4

a) YKaKUTE TUIl XUMHUECKON CBS3H B MOJIEKYJIaX;

0) cOCTaBbTE ITEKTPOHHBIE CXEMbI 00pa30BaHUS MOJIEKYJ C
KOBAJIEHTHOM CBs3b10. OTNPENEINTE BaJIEHTHOCTD U CTENEHD
OKHCJIEHUS;

B) M300pa3uTe 3JIEKTPOHHBIMU YPAaBHEHUSIMHU TPOLECCHI
o0pa3oBaHUs MOJIEKYJI C HOHHOH CBSI3bIO;

I') YKQXHUTE TUIl THOPUAM3AINH YTIIIepoa B MOJIEKYJIe MeTaHa U
n300pa3uTe reOMEeTpUUECcKyIo (popMy MOJIEKYJIbI, YKXKUTE BaJICHTHBIN
yroJ.

CdopmyanpyiiTe, Kak BU/ CBSI3H BJIMSIET HA CBOWICTBA XUMH4Y€CKOI0
Bemecrsa?

IIpakTHyeckast padora mo remeNe4:
«XuMmnyeckasi CBi3b, CTPOEHHE MOJIEKYJD»

3aganmel. a) OnpenenuTe TUITBI XUMUYECKUX CBSI3€H B MOJIEKYJIax
cnenyromux coeaunenuit: Sy; SiHg; C1-S=S-Cl; CoHg; BaO; N>

0) B COEOMHEHHUSIX C MOHHOM CBA3bI0 M300pa3uTe MpPOLECCh 00pa3oBaHUS
MOHOB M3 aTOMOB U cXeMy 00pa30BaHUsI HOHHOTO BEUIECTBA.

B) B COCJAMHEHUAX C KOBAJCHTHOM CBS3bI0 COCTABBTE DJIEKTPOHHBIE CXEMBbI
o0pa3oBaHUs MOJIEKYI.

) MOKaXXUTE, Kakue OpOMTaIl aTOMOB MPUHHUMAIOT y4yacTHe B 0Opa30BaHUU
cBs3U?

n) Ompenenure MOJNSAPHBIE M HEMOJSIPHBIE CBS3H, G M T - CBSI3U, THUII
ruOpuau3auu THOPUIHBIX CBS3CH.

K) OnpenenuTe BaJICHTHOCTb U CTENIEHb OKUCIICHUS 3JIEMEHTOB.

3ananue. [lokaxxute MexaHU3M 00pa30BaHUS:

a) wona ruapokconust (H3O)" u3 wmonma H™ m monekynsr H20, ykaxure
BAJICHTHOCTh M CTENEHb OKHUCIEHUS aroMa kucinopoja. W3o0pasure cxemy
NEepeKpBIBAHUS aTOMHBIX OpOUTaIel B HOHE TUAPOKCOHUS.

0) uona [Be(OH)4]* u3 monekyn Be(OH), u rumpoxcun — uonos (OHY),
YKa)XUTE BAJCHTHOCTb M CTENEHb OKUCJICHHUS aTOMOB B TETparuapokcoOepuuiaTe
[Be(OH)4]*

3aganme 3. JlaHbl SJEKTPOHHbIE KOH(PUIypallUUd BaJCHTHBIX 3JIEKTPOHOB
JIBYX XUMHUYECKHX IJIEMEHTOB:

... 482 4p* u 1s!



a) Onpenenure 3JIE€MEHThI, KOTOPHIM COOTBETCTBYIOT JAaHHBIE 3JEKTPOHHBIC
KOH(UTYpalluy BAJICHTHBIX 3JIEKTPOHOB;

6) Hanmummre ¢hopmyiny MosieKyJibl, 00pa3oBaHHONW aTOMaMH 3THX 3JIEMEHTOB.

B) Ompenenure THUI XUMHYECKOW CBSI3M B ITOM MOJIEKYJE, COCTaBbTE €&
ANEKTPOHHYIO POPMYITy U U300pa3uTe CXeMy epEeKPhIBaHUS ATOMHBIX OpOUTANICH.

r) YKaXuTe THII MOJIEKYJIBL.

3ananue 4. CocraBbTe 3JIEKTPOHHBIE (GOpMYJIBl aTOMOB: ¢GTOpa, a3oTa,
OpoMa, xene3a, HUKEIsl, KalbIusl.

BanenTHbIE 3JIEKTPOHBI pacIpeAeTUTE 0 OPOUTAIISM.

Omnpenenure BO3MOXKHBIE BAJEHTHOCTHM W CTENEHU OKHUCJICHUS OTUX
3JIEMEHTOB.

OObsicHuTe, TOYEMY BBICIIAs CTEMEHb OKUCJIEHHsS aTOMOB (ropa, azoTa,
’KeJle3a U HUKEJISl HE COOTBETCTBYET HOMEPY IpyIIbI?

3aganme 5. JlaHbl SJEKTPOHHBIE KOH(PUIypalUU BaJEHTHBIX 3JIEKTPOHOB
XUMHUYECKHUX 3JIEMEHTOB:

.68l .. 3spl L 5825p3, .. 4s?4pt, ... 3d%4s?

a) Onpenenure 3JE€MEHThI, KOTOPHIM COOTBETCTBYIOT JAaHHBIE 3JIEKTPOHHBIC
KOH(UTYpalluy BAJICHTHBIX 3JIEKTPOHOB;

6) CocTaBbTe dJEKTPOHHBIE (POPMYJIIBI ATOMOB, PACTIPEACIUTE IJIEKTPOHBI I10
opOHTAaIIAM, ONIPEACIUTE BO3MOKHBIE BAJIGHTHOCTH M CTETIEHU OKUCJICHUS.

B) CocraBbTe (QOpPMYJBI OKCHIOB U THIPOKCHIOB, HA30BUTE HX, YKAKUTE
THUIIBI CBSI3€H MEX]ly aTOMaMH B MOJIEKYJIax.

r) Pacnonoxute BbICIIME THIPOKCHIBI B MOPAIKE YBEIWUYEHHS] KUCIOTHBIX
CBOWCTB.

3apanue 6. Onpenenure U3MEHEHUE MOJSPHOCTH CBSA3H B PsJIax MOJIEKYJI:

a) PHs; HoS; HCI

0) H.O; H»S; HaSe

B) HF; HCI; HBr; HL.

3ananue 7. Pacnonoxure npencraBinennusie Mosiekyinbl: Clz; H2S; HBr; CO;
NH3; BeH: B mnopsinke yObBaHHMS TOJIIPHOCTH CBSI3U. YKaXHUTE, B MOJIEKYJE
KaKOro COEIMHEHHUs UMEeT MeCTO Sp — rubpuauzanusa. CocTaBbTe 3JIEKTPOHHYIO
dbopmyny ATOM MOJEKYJbI, U300pa3uTe MEepeKphIBAaHUE AaTOMHBIX OpOuTaneil B
MOJIEKYJIe, YKaXKUTE TUIT MOJIEKYJIbI.

Keiic-3aganne mo reme Ne 4 « KoMIjiekcHBIE cOeIHHEHUS

OnpiT. [lonyyeHne U uccjie0BaHUE CBOMCTB KOMIIJIEKCHOTO
coequHeHus cyabpara rerpaammunomenn (IT)

PeaktuBbl: pactBOp cynbdara menu 1 H., pacTBop xyopuaa Oapus 1 H.,
0JIOBO METAJUIMYECKOE, KOHIICHTPUPOBAHHBIA PACTBOP aMMHUaKa.

[Tomecture B 2 mpoOupku no 10 kamenas pacTBopa cynbpara Meaud u
n00aBbTE B OJIHY U3 HUX 2 KaIlId XJopujaa 0apus, BO BTOPYIO— BHECUTE KyCOYEK
IpaHyJIUPOBAHHOTO OJIOBA.

[Tonyunure KOMIUIEKCHOE COCAMHEHHE MEIU: JJii H3TOTO BO3bMHUTE B JBE
npoOupku mo 5-6 xamenp cyibdaTa Meau U 1o6aBbTe U30BITOK 25 % pacTBOpa
aMMUakKa J10 MOJIHOTO PacTBOPEHUS, BBIIABIIETO BHAYalIe 0CaIKa.



B npoOupku ¢ KOMIUIEKCHOM CONBIO J00aBbTE: B OJIHY M3 HUX 2 KaIlH
XJopuaa 6apus, BO BTOPYIO — BHECUTE KYCOUEK I'PaHyJIUPOBAHHOTO 0JIOBA.
3agaHue. 3aUIINTE JaHHBIE OIIBITA.
1) Kakue nu3zmenenus B npoOupkax B xoje onbiTa Bel Habmonaere?
2) CocTaBbTe YpaBHEHHUS OCYIIECTBUBIINXCS PEAKLIUA MEXY BEIIECTBAMHU:
CyJbhaToOM MEU U XJIOPUIOM Oapus,
cyJib(}aToM MeIH U 0JIOBOM,
cynbaToM Menu W aMMHUAKOM C O0Opa3oBaHWEM KOMIUIEKCHOTO
COeMHEHUS

cyabdarom Terpammunamen (II)m xmopumom G6apus,
cynbdatom Terpammunmenu (11)u omoBom.

3) Kakas u3 BbIllIeyKa3aHHBIX peaknuii He npoTekaer? [louemy?

4) OObsAcHUTE, B 4YE€M pa3IU4YUsl B XMUMHYECKHX CBOMCTBAaX MPOCTOM U
KOMILJIEKCHOM cou?

5) JlaiiTe MOJMHYIO XapakTEPHUCTUKY KOMIUIEKCHOTO COEIMHEHUs, yKa3aB —
BHYTPEHHIOIO U BHEIIHIOIO cdephl, KOMIUIeKcooOpa3oBaTesb, JIUTAHJIBI,
KOOPAMHALIMOHHOE YUCIIO.

6) YuuTbIBasi, 4TO JAaHHbIE 110 MOJIAPHOM AJIEKTPONPOBOJHOCTU pacTBOpa
KOMIIUIEKCHOTO COEIMHEHMSI YKa3blBalOT HA JHCCOLMALMI0O €ro Ha 2 HOHa,
HAIIMIIWTE YPABHEHUE €TI0 JJIEKTPOIUTUYECKON TUCCOLUALIUN.

7) Ha ocHoBaHMM TpOBEIEHHBIX OMBITOB CHOPMYIHPYHTE BBIBOJ: KaKHe
HOHbI KOMILJIEKCHOI'0 COeIMHEHHS — BHYTPEHHEH WM BHEILIHEH cepbl MOryT
BCTYNIaTh B peaKIUM HOHHOT0 00MeHa?

Keiic-3ananue nmo teme Ne 5
«PacTBOpBI: pacyeTHBINA NPAKTHKYM». «PacTBOpPBI JIEKTPOJIUTOB)

Chopmyanpyiite cjeaywumme NOHATHS, MNpPeACTaABbTe  (OPMYJbHBIE
BbIPAa/KEHHS:
MaccoBast 10715 paCTBOPEHHOIO BELIECTBA, MOJISIPHAS KOHLEHTpalus, MOJSpHAas
KOHLIEHTpAllMsl 3KBHMBAJECHTOB, MOJSJIbHAS KOHUEHTpALMs, TUTP pacTBOpa,
TUIOTHOCTh PacTBOpa, apeoMeTp (Ha3HauCHHUE), KpUCTAIIOTHIPAT.
3apanue. 1.M3yunure TeopeTuuecKuil MaTepUal 1o JaHHOU TEME;
2 .Pemute 3a/1a4u Balllero BApUaHTa, OTHOCSIIIUECS K U3y4aeMOu Teme.

OmnbiT 1. XapakTep auccounnanuu ruipoxkcuaos.Ilonyyenne ruagpoxenaa
MAarHMA

PeakTuBbI: pacTBOp XJjopuaa Maraus 1 H., pacTBOp ruapokcuaa Hatpus 1
H., paCTBOpP COJISTHOM KUCJOTHI | H.

BoinoJsinenne onbiTa. B 1Be npoOupku BHecuTe 1o 5-6 kanenb 1 H pacTBopa
XJIOpU/Ia MarHusi U 100aBbTE B KaAXIYIO MO 5-6 Kameib 1H. pacTBOpa TMJIPOKCHIA
HaTpusl.

B nepByto npoOupky k ocanky nobdasbre §8-10 kamenb 1 HpacTBopa COJSIHOM
KHUCJIOTHI, a B Ipyryto 8-10 kanens 1 H pacTBOpa ruipokcua HaTpusl.

3apanme. 3anuCh TaHHBIX ONIBITA

1) Kakwme mnpusnaku peakuuii Bpr nabmomaere? B kakom ciyuae



HabJI0JaeTcs pacTBOPEHUE ocaaka?

2) Hanmiute MOJEKYJISPHBIE U MOHHO-MOJIEKYJSIPHBIE YPaBHEHUS PEAKIUU:

TIOJTYYCHHS TUAPOKCUIA MATHUS;

TUIPOKCHUIA MAarHUs C COJITHOW KHUCIIOTOM,

TUAPOKCUA MarHUSL C TUAPOKCUIIOM HATPHSL.

Kaxkas peakuus He nporekaer?

3) KakoB xapaktep AUCCOIMAIMM THIPOKCHUAA MarHus? 3amuiimre
ypaBHEHHE TUCCOLUALINY TUAPOKCUAA MArHHUSL.

OnbiT 2.1To1yuyeHHe U CBOCTBA THAPOKCH/IA IIUHKA
BoinosiHenne onbiTa.B 1Be mpobupku BHecute mo 5-6 kamenb 0,5 H

pacTBopa cyib(dara IMHKAa U J00aBbT€ B KaXAYyI0 MO 2 KAl 2 H pacTBopa
THUIPOKCUAA HATPUS O MOMEHTa oOpa3oBaHMs ocajaka. B mepByro mpoOupky K
ocaiKy na00aBbT€ MO KaljisiM 2 H PAcTBOP XJIOPOBOJOPOIHOM KHCIOTHI [0
pPacTBOpPEHUS 0CaliKa, a B IPYTyI0 — M30BITOK 2 H pacTBOpa TMAPOKCUAA HATPUS 10
MOJIHOTO PACTBOPEHHUSI OCAJIKA.

3apanue.3anuch JAHHBIX ONBITA.

1) Kakue npusnaku peakuuii Ber Habmogaere?

2) Hanumure MoJIeKyJIsipHbIE M HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS pEaKIuil.

3) KakoB xapakrep AuccouManuy rHapoKcuaa UHKa? 3anuiliuTe ypaBHeHUE
JTUCCOLMAIINY THIPOKCHAA [IUHKA.

OmnbiT 3. Biausiaue coJim ¢J1a00¥ KHCJIOTHI HA JUCCOIHAIINIO DTOH KHCJIOTHI
BoinosiHenune onbiTa.B nBe mpobupku BHecutre mo 5-7 kamens 0,1 H

pacTBOpa YKCYCHOW KHUCIOTBHL. B Kaxayr mnpoOUpKy NpuOaBbTE OJHY KarlIio
WHIUKATOpa METUJIOBOTO OpaHkeBoro. OmHy MpoOHpPKY € YKCYCHOM KHCIOTOU
OCTaBbTE B KAau€CTBE KOHTPOJIbHOW, a B JAPYryl0 BHecUTe 3-4 MHUKpOIINATENs
KPUCTAJUIOB alleTaTa HaTpUsl U IIEPEMEIIANTE pacTBOP CTEKISTHHOU MAJIOYKOMU.
3ananue.3anuchb JaAHHBIX ONbITA.
1)Kakue npusHaku peakiuii Ber Habmomaere?
2)Hanuimure MOJEKYJISpHBIE U MOHHO-MOJIEKYJISIPHBIC YPAaBHEHUS PEAKITHIA.
3) Cdopmynupyiite BBIBOABI O BIUSHAU COJU CIA00OM KHUCIOTHI Ha
JTACCOLAALNIO 3TON KUCIIOTHI.

OneiT 4.BiausiHue coJid ¢J1a00ro OCHOBAHHSA HA JUCCOIHAIIUIO DTOTO
OCHOBaHMUSA
BoinosiHenune onbiTa.B nBe mpobupku BHecutre mo 5-7 kamens 0,1 H

pacTBopa ammuaka. B kaxayio mnpoOupky mnpuOaBbTe€ OJHY Karlllo pacTBopa
uHAuKaTopa QeHondranenna. OnHy NpoOUPKY ¢ paCTBOPOM aMMHUAKa OCTaBbTE B
KauecTBE KOHTPOJBbHOW, a B JAPYryio ao0aBbTe 3-4 MHKpPOIINATENs KPUCTAILIOB
XJIOpHJIa aMMOHHUS U IIEpEMEIIANTE PACTBOP CTEKJISTHHON MAJIOUYKOU.
3aganue.3anuch JAHHBIX ONBITA.
1) Kakue npusnaku peakuuii Bor Habmonaere?



2) Hanuimure MOJIEKYJISIpHBIC U HOHHO-MOJIEKYJISIPHBIC YPABHEHUS PEAKIIHIA.
3) CdopmynupyiTe BBIBOJBI O BIUSHUHM COJIM CIa0OTO OCHOBAaHHS Ha
JMCCOLMAIIMIO ATOTO OCHOBAHMUS.

Keiic-3ananue mo teme Ne 5
«I'mapoJmm3 coseil. Bonopoaublil mokasareyb»
OmnsbiT. «'mapoaus coueii. Onpenenenne pHpacTBopoB pa3iM4YHBIX 110
COCTABY I'HAPOJIM3YHOIIMXCSH COJIei»

PeakTuBbI: pactBop cynbdara amomuaus 0,5 H., pacTBOp XJOpUAa HATPUS
0,5 H., KpUCTANIMYECKUHN CyNb(QUT HATPUA, KPUCTAIUIMYECKUNA KapOOHAT HATpHS,
JUCTUIMPOBAHHAS BOJIA.

Boinosinenne onbiTa. CHayasa MPUTOTOBBTE pAcTBOPbl KapOoHaTta U
cynb(uTa HaTpHs, ISl Yero BHECUTE MO | mmaresnto cosieil B OT/IeNIbHbIE POOUPKH U
n00aBbTe 5 MII AUCTHUITMPOBAHHOM BOJIBI, TIIATEILHO BCTPSXHUTE.

B 5 mpoGupoxk Haneiire o 10 xamnens: B 1-10 - AMCTUIUIMPOBAHHOM BOBI, BO 2-
10 — pacTBopa cyjib(ara aJroMUHMS, B 3-10 — pacTBopa cyib(pura HaTpus, B 4-10 —
pacTBopa XJIOpHa HaTpus, B 5-10 — 5 Karenps kapOoHaTa HaTpHsl M 5 Karlelsb cyJibdara
ATFOMUHUSL.

B xaxmayro mpoOHpKy MOJIOKHTE MO KYCOUYKY YHHBEPCAIbHOW HHAWKATOPHOU
Oymaru.

3apanus.3anuch JAaHHBIX ONBITA.

1) CpaBuute Okpacky Oymaru B pacTBOpax COJIeH C €e OKpacKo Ha IKaje
3HaueHuM pH. [1o u3MeHEHUIO OKpacKU CAENalTe BBIBOJ O PEAKLIUU CPENBI B PaCTBOPE
KQ)KIOU COJIM.

2) Kakue uzmeHenus: HaOmonaroTes B 5-it mpobupke? Kakoe BerecTBo BHINAIO B
BUJIE OCAaJIKa U BBIJEIWIOCH B BUJIE ITy3bIPHKOB Ia3a?

3) CocraBbTe ypaBHEHUS pEaKIMii B MOJIEKYJISIPHOM M HMOHHO-MOJEKYJISPHOM
BUJIE:

TUJPOJIN3a CyNb(haT aTFOMUHHS,

TUJPOJIN3a CyNIb(UTA HATPUS,

TUJIPOJIN3A XJIOpHa HAaTpus,

00pa3oBaHMsI M THAPOJIM3a KapOoHAaTa AITFOMUHHS.

Kakast peakuus He porekaer?

4) 3anonnure TabaMIly, yKa3aB CBEJICHUS O TUIAX THAPOJIH3a

Conp 0Opa3oBaHHas [Tpumep pH Oxpacka
COJIH YHUBEpC.
AHIUK.
CUIbHBIM Cna0oit
OCHOBaHHUEM KHUCJIOTOM
Cna0bM CwibHOM
OCHOBaHHUEM KHUCJIOTOM
Cnabbemm Cnaboi
OCHOBaHHUEM KHCJIOTOM
CWIbHBIM CwibHOM
OCHOBaHHUEM KHCJIOTOM




Keiic-3axanue mo reme Ne 6
«OKHCIANTETBbHO-BOCCTAHOBUTEIbHbIE PEAKIHMH € YYACTHEM CJIOKHBIX
BeleCTB)

OmnpbIT. Bausauue pH cpeabl Ha XxapakTep BOCCTAHOBJICHUS
NepMaHraHaTa KaJjus

PeakTuBBI M MaTepHMaJbl:pacTBOp IepmaHranara kamus 0.5 H, pacTBop
CEpHOM KHUCIOTBI 2 H, pactBop ruapokcuzaa kamus 0.05 H, HUTPUT Kanus
KPUCTAJUTUYECKUH., TUCTUILTUPOBAHHAS BOAA, TPOOUPKH, MUKPOIIIATEb.

BoinosiHenune padotel. B Tpu npobupku BHecute mo 3-4 Kamim pacTBopa
nepmanranata kanus (KMnOg). B mepByto npobupky nob6asbre 2-3 Karum 2H.
pacTBopa CepHOI KUCIOTHI, BO BTOPYIO - CTOJIBKO K€ BOJIbI, B TPETHIO - TAKOE XKE
konudecTBO Tuapokcuaa kanus (KOH). Bo Bce Tpu mpoOupku BHECHTE TO JBa
MUKpoIumnarenss Kpucrajummueckoro Hutputra kamus (KNO:2) um mepememnaiite
PacTBOPHI JI0 TMOJIHOTO PacTBOpPEHUs KpucTawioB. Yepe3 3-4 MHHYTBI OTMEThTE
M3MEHEHHE OKPAacKu B MPOOHUPKaX.

3anuch JaHHBIX ONbBITA.

1. Hamummre  ypaBHeHMs ~ peakUMid  BOCCTAHOBJICHHsI  I€pMaHIaHaTta
KaJgvsg HUTPUTOM Kalusg B KHUCIIOW, HEUTPAJIBHOW M IICJIOYHOM Cpelax,
YYUTHIBAs, UTO

WoH MnO;' - umeer QpuoIeTOBYIO OKpacKy, HoH MnO >~ - 3enényro, non Mn*" -
6ecuseteH, MnO2 - ocasok Oyporo 1Bera.

2.Metoa0M 37eKTpOHHOTO OajaHca moadepure Kod3pHUIUEHTHI.

3. YkaxuTe OKHCIUTENb U BOCCTAHOBUTENb, MMPOLIECC OKUCICHUS U
BOCCTaHOBJICHUSI.

4. Jlo xako# CTENEHU OKHUCIICHUS BOCCTAHABJIMBAETCS IEpPMaHraHaT Kajus B
pactBopax, umerwouux pH > 7, pH = 7, pH < 7? CkKOIbKO OKHCIUTEIbHBIX
SKBUBAJIEHTOB cojepkuTcs B 1 Mmosib KMnOg4 B Kaka0M U3 3TUX ciaydaeB?

Keiic-3ananue mo reme Ne 6
«OKHCANTEIBLHO-BOCCTAHOBHTE/IbHbIE PEAKIIUH C YYACTHEM MPOCTHIX
BelleCTB - METAJLIIOB)

OmnpiT 1. OTHOLICHHE METAJIVIOB PAa3HOH AKTHBHOCTH K KHCJI0TaM-
OKHUCJINTEJISIM, KHCJI0TAM-HEOKHCJIUTEISIM H PACTBOPAM HIeJI0Yeid.
A)XumMuYecKHue peakuuu MeTa/UI0B ¢ KOHIEHTPUPOBAHHOM CEPHOM
KHCJIOTOH

Konyemwmpupoeannas  cepnas  kucioma  3a  cyem — MAKCUMATbHOU
NONIONCUMENIbHOU ~ CMENneHU OKUCTEHUs YEeHMPAIbHO20 JJIeMeHma  A61sAemcs
KUCTOMOU-OKUCTUM ENEM.

Ilpu 63aumooeiicmeuu KoHYyeHmpuposanHou cepuou xuciromol H>SO4 c
Memaiamu 8603MONCHLIMU NPOOYKMamu occmanosnenus asiaiomea: SOz, S; HoS.
Cmenenv 6occmanoenenus S*0 sasucum om axmusnocmu memannos. Hanpumep,
KOHYEHMPUPOBAHHASL CEPHASL KUCTIOMA 60 CCMAHABIUBAENCA:

a) HeakxmusHvimu memaniamu 00 SO,

6) memaniamu cpeoHel akmueHocmu (mexcoy Mn u Hz) nocredosamenvro



om SOz 0o S°

8) akmusHviMu Memaniamu (cmoswuu neeee Mn) 0o HoS

Ha memannvr Cr, Fe, Al, Au, Pt H>SO4(k) He Oelicmgyem npu HUZKUX
memnepamypax.

Boinosinenue. [lomecture B Tpu NpOOHPKH MO KYCOUYKY METANIOB — MEJH,
HMHKa M MarHus. B kaxayilo npoOupky [100aBbTe cepHylo  Kuciomy
KOHYEeHMPUpo8aHHyo, 4ToObl OHA TOKPhUIA METaJUThl (paboTaliTe B BBITSXKHOM
mkady Ipy BKIFOUYEHHOW BEHTUIISIUM!).

3ananue. 3anuchb JAHHBIX ONbITA.

Ormuiure HaOIIOIEHNS.

CocraBbTe ypaBHEHUSI COOTBETCTBYIOIINX PEAKIUN.

+6
Cu® + H2SO4(x) —
Zn° + H2SO4(x) —
Mg° + HaSO4(x) —

PaccraBbre KO3((PHUIMEHTH METOAOM 3JEKTPOHHOTO OaynaHca. YKaxKuTe
BOCCTaHOBHUTEIIb, OKUCIUTEND, & TAK)KE MPOLIECCHl OKUCIEHUS U BOCCTAHOBIICHUSL.

B)XuMuuyeckue peakuuu MeTaJJI0B ¢ Pa30aBJIeHHON CEPHOM KUCJI0TOM

[Tomecture B TpW NPOOUPKM TO KYCOUKY METAUIOB — MEIW, IMHKA U
MarHus.B kaxayro nmpoOuUpKy 100aBBTE CepHyro KUCI0om) pa3zdasieHHyr, 4To0bI
OHa TMOKphUIa MeTauibl.B Monekyne pa30aBieHHON CEpHOM KHCIOTHI pOJIb
OKHCJIMTEIIS BBIIOJIHSIET HOH Bogopoaa H'.

3axanue . 3anuchb JaHHBIX ONBITA.

Onuiure HaOTIOICHUS. CocraBbte ypaBHEHUS NPOMeKaruux
COOTBETCTBYIOIIUX peakiuii. PaccraBpTe K03 (DDUIMEHTH METOOM JIEKTPOHHOTO
Oastanca. YKaXuTe BOCCTAHOBUTEb, OKUCIUTEIb, a TAKKE MPOILIECCHl OKUCICHUS U
BOCCTaHOBJICHUSI.

Cu® + H2SO4(pa3d) —
7Zn° + H2SO4(pa3d) —
Mg° + H2SO4(pazd) —

B)Xumnueckne peakuuv MeTAJI0B CO 1IEJT04YaAMH

C pacmeopom wenouu 83aumooericmayiom mMemaivl, OKCUObL U 2UOPOKCUObI
KOMOpwvIX 00.1a0aom amphomepHviMU C8OUCMBAMLU.

Beinonnenue 3aganus. 13 tpex npennoxeHHbIX B onbiTax A u b mertamnos
BBHIOCpHUTE METAII, WMEKIIMI aM(pOTepHbIE CBOWCTBA CBOUX OKCHIOB U
TUAPOKCUJIOB, MPHU OBTOM CTOSINIMHA JO BOJAOpPOJa B psAy CTaHAAPTHBIX
AJEKTPOJHBIX MOTeHIMaIoB. OmMycTUTEe MeTalll B TPOOUPKY C pPacTBOPOM
TUAPOKCHUJIA HATPUS.

3ananue .3anuchb JaHHBIX ONbITA.

Onumute HabmoneHus. CocTaBbTe ypaBHEHHE COOTBETCTBYIOIIEH pPEaKIUU.
B mpoaykrax peakuuu 3toro meramia ¢ pactsopom uienoun NaOHykaxwure ero
pacmeopumyilo  Komniekchyro  coav.PaccraBbTe  KOA((DUIHMEHTHI  METOJ0M
AJIEKTPOHHOTO Oajlanca. YKaXUTe€ BOCCTAHOBUTEIb, OKHUCIWTENIh, a TaKXKe
MPOLECCHl OKUCIICHUSI U BOCCTAHOBJICHUS.



Keiic-3apanue no teme Ne 7 «["aibBaHHYECKHUE 3JT1€eMEHTHI»
OnpiTr 1. TanbBanu4yeckuid 3jaemeHT THna [danmas-fxkodoum ¢

KOHLEHTPALMOHHOM NoJIApu3anuen

ITpu6ops! n peaktusbl: pactBopbl: CuSO4, 1 H, ZnSO4, 1 B, KC1 (Hacsm.);
3JIEKTPOJbl — LIMHKOBBIM M MEIHBIN; BOJBTMETP; CTaKaHbl BMECTUMOCTBHIO 200 M1,
TOJIOCKH (PMIIBTPOBATILHON OyMaru.

Boinosinenue padorbl. O3HAKOMBTECH CO CXEMOW TaJlbBaHUYECKOTO
3JIEMEHTA:

JlBa crakana Ha 200 cm® (1), anextpomsl (2), coenuHuTeNbHBIE mpoBoaa (3),
AIEKTPOJUTHBIN MOCTHK (4), TaribBaHOMETp (95).

B 11Ba cTakaHa HaJeiiTe pacTBOPhI OJMHAKOBOM KOHIEHTpayy 1MoL/ Im?>:
B MIEPBBIN — Cylb(ara IMHKA, BO BTOPOH - CyJb(haTa MeIH.

Omycture B pacTBOpPbl CBOMX COJieH IIMHKOBYIO W MEAHYIO IUIACTHHBI,
COEJIMHUTE MX MOCPEACTBOM MEIHOM MPOBOJIOUKHU C rajJbBaHOMETPOM, COOJIIOIast
MOJIIPHOCTU. «3aMKHUTE» PAaCTBOPbl B CTaKaHaX OJJIEKTPOJUTHBIM MOCTHKOM,
3allOJIHEHHBIM HaCBIIIEHHBIM pacTBopoM xjopuaa kamus KCl, mpurotoBieHHOM
Ha arap-arape, T.e. 3aMKHHMTE TaJIbBAHHUYECKYIO IIeMb. Yepe3 MATh MUHYT IOCHe
3aMbIKAHUS LIETIH U3MEpPhTE BOJIBTMETPOM HAINpPSDKEHUE PabOTaOLIEro 3JeMeHTa
(TouHee MajgeHue HANpPSHKEHHs, 3aBUCSIIEE OT COMPOTUBIICHHS ralbBaHOMETPA).
3aganue. 3anMCh JAHHBIX ONBITA.

1) 3adukcupyiite nokazanus BoJbTMETpa: Egaxrna = B,
2) PaccuuraiiTe TEOPETUYECKH HANPSIKEHUE TajbBAHUYECKOTO 3JIEMEHTa,
MOJIb3YSCh 3HAUCHUSIMU CTaHAAPTHBIX JIEKTPOJHBIX MOTCHIUANIOB Ereop = B,

3) Beruuciure KIIJ[ w3ywaemoro rampBanuueckoro snemenrta: KIIJ[ =
E@aKr./Ereop. 100%.

4) O0BsICHUTE MIPUUNHY BO3HUKHOBEHUS IBOMHOTO JIEKTPUIECKOTO CJIOS Ha
CPaHULIE METAJUI-PACTBOP €0 COJIM HAa HUUHKOBOM U MEAHOM BJICKTPOJAX.

5) CocraBbTe ypaBHEHHS pEaKIMii, TNPOTEKAIONIMX HAa AJICKTPOjax
TraJIbBAHUYECKOTO JJIEMEHTa, WU CYMMapHOE YpPaBHECHUME XHMHUYECKOW pPEAKIHUH, B
pe3yJibTare KOTOPOM BO3ZHUKACT DJIEKTPUUECKHM TOK B JTAHHOM JBJIEMEHTE. Y KaKUTE
THUI PEAKLIUH.

6) Ilosicuure, mouemy Ha mpaktuke OJIC TaJIbBaHUYECKOTO 3JIEMEHTA
MEHBIIIE, YEM TEOPETUYECKH pacCCUMTaHHAS BEIMYUHA?

7) SBnsercss naHHBIM TalbBAaHWYECKHH d3JieMeHT oOparumbiM? OTBeT
MOTHUBUPYWUTE.



8) VYkaxwure, mMpH KakUX YCJIOBHSIX paboTa MaHHOTO TalbBAaHUYECKOTO
3JIEMEHTa MOKET MPEKPATUTHCSA?

9) Kakyioo ponr B paboTe TalbBaHUYECKOTO DJIEMEHTA BBITIOJHSET
3JEKTPOJUTHBIA MOCTHK?

OnpiT 2. H3yuyeHue padOTHl KOHUEHTPALMOHHOIO TIaJbBAHHYECKOIO

3JIEeMEHTa

Boinosinenune padorsl. B 1Ba crakaHumka HajedTe pacTBOpHI Cyib(dara
LIMHKA Pa3HON KOHLEHTPALMU: MEPBbIA ¢ KOHIlEHTpauuei 1 MOJIB/IM?, BTOpPOH -
0,001 mMosb/om?>:

Onyctute B pacTBOPbl IIUHKOBBICMOJIOCKU, COEIUHHUTE HMX MOCPEICTBOM
MIPOBOJIOB C TAIIbBAHOMETPOM, COOI01ast MOJISPHOCTH.

CoenvHuTe  pacTBOpbl B CTaKaHaX  JJICKTPOJIMTHBIM  MOCTHKOM,
3aMoJHEHHBIM HACBIIEHHBIM pacTBOpoM xyopuaa kamus KCl.

3ananne. 3anuCh JAHHBIX ONbBITA.

OTKIOHSIETCS JIU CTpEJiKa rajibBaHOMETpa?

Paccunraiite teopetnueckoe 3HaueHue IJIC 3TOro sjmeMeHTa M CpaBHUTE
pacyeTHbIC JaHHbBIE C OMBITHBIMU BEJIMYMHAMU

CocraBbTe cXeMy KOHIEHTPALIMOHHOTO TaJIbBAHUYECKOTO JIEMEHTA!

(-)AHOn (+)Karon

CocraBbTe 371€KTPOHHO-UOHHBIE YPABHEHUS, MPOTEKAIOIIHNE B
MOJIY3JIEMEHTAX: Ha aHO/JIe; HAKATO/IE.

Brruncnure noTeHIMan Kaxaoro 3JEKTpoaa no ypasHeHuto HepHcera,
MOJIH3YSICh TAOJMIICH CTAaHAAPTHBIX JIECKTPOIHBIX MOTECHIIMAIOB

PaccuuTaiite 9/[C KOHUEHTPALIMOHHOTO TAIbBAHUYECKOTO 3JIEMEHTA.

Keiic-3ananue no reme Ne 8 «3y1eKTpoJIM3 pacTBOPOB CoJIei»

OnbIT. DJIEKTPOIN3 PACTBOPA HOAUAA KAJIUA C HHEPTHBIMH
3JIEKTPOAAMH

OOopynoBanne u martepuajibl.l. Bompramerp ['odmana (pucynox ) 2.
Ucrounuk mnocrosiunoro Ttoka. 3. Momun xamus KJ (10 %-biit pactBop). 4.
Kpaxman (1 %-britpactBop).

Borinosinenune. B npubop Hamelte pacTBOp uMoauAa Kaiaus U J100aBbTE
HEMHOI'O pacTBOpa Kpaxmaia. BkmounTte Tok. YUepe3 HECKOJIBKO CEKYH]I Ha aHOJE
MOSIBJIAETCS CUHSISI OKPACKA, XapaKTEpHast 171 M0/1a B IPUCYTCTBUU KpaxMaJa.

3ananue. 3anuch JaHHBIX ONBITA.DJEKTPOJIU3 BBIPA3UTE YPABHEHUSMHU
OBP: Ha karoze u aHOJIE, @ TAKKE CyMMapHOE YpPaBHEHUE PEAKLINU.



[Ipu mnonp3oBanuu BosibTaMeTpoM ['opmMana BOAOPOS
OoOHapy»XUBAETCs MOJPKUTAHUEM, a KHUCJIOPOJ — BOCILUIAMEHEHHEM TJCIOMIeH
JyYHUHKHU.

OnpiT 3. DiaeKTpomM3 pacTBopa cyabdaTra MeAH € HEPACTBOPUMBIM
aHOOM

Beinoninenune. B U-oOpasnyrwo TpyOKy (3/1ekTpoJiM3ep) HaJjieiite 10
nojoBuHbl 0,1M pacrBop cyasdpara Mean. B o00a kosena omycrure
rpaguroBbie JJIEKTPOAbI, COCIMHEHHbIC C BbINpsMUTeIeM.Boimpsamuresn
NMOAKJIIYUTE B ceTb. B TeueHune 3-4 MUHYT 4Yepe3 3JIeKTPOJIMT MPOIYCTHUTE
3JIEKTPHUYECKHH TOK.

3ananue. 3anuce JaHHBIX onbiTa.0OTMETBTE, YTO HA aHO/JE BblAC/sIETCSH
ras, a Ha kKaroae KpacHblid Haaér meau. CocraBbTe CXeMy JJIEKTPOJIH3a
pacTBopa cyjabdara MeaH, HANUIIUTE YPABHEHUS] PeaKUHMil AHOIAHOIO M
KATOAHOIO NPOLECCOB.

OmnbIT 4. DyeKTpPOJM3 pacTBopa cyjbdaTa Meau ¢ PACTBOPMMBIM aHOIOM

Boinosinenune. IloMeHsiiiTe NOJIOCHOCTH 3JIEKTPOAOB B ombiTe Ne 3.
[Iponycture 3JieKTpHYeckHil TOK. Pouib aHOga Temepb BbBINOJIHSACT MeAb,
HAKOIJIECHHAs HA KaTojie B onbiTe Ne 3.

3aganmne. 3anuch JaHHBIX onbITa.0OTMETHTE, YTO MAaTepHA] AaHOAA
(HaKoILUIEeHHAs Me/lb) MepeHoCcuTca Ha kaTod. CocTaBbTe ypaBHEHHUSI peaKIMH
AHOJHOTO0 M KATOJHOI0 NMPOLECCOB.

Keiic-3axanue no teme Ne 9
« Koppo3us u 3a11MTa MeTAJJIOB U CILJIABOB)»
Onsir 1. Koppo3usi mnpum KOHTAKTe [ABYX Pa3HOPOJHBIX
MeTaJJI0B.
HccaenoBanue MexaHU3Ma IJIEKTPOXUMHYECKOH KOppo3uu
METAJ/LIOB
PeakTuBbl M MaTepuaJibl: IMHKOBas M MEIHAsA IUIACTUHBI C 32KUMOM; 2 H
pactBop H2SO4, nuctunnupoBanHas Boja.
Boinosinenue.3anomHuTe XMUMHYECKUN CTakaHYMK Ha 2/3 pacTBOpoOM
CEPHOU KHCIIOTBHI.
Onyctute B pacTBOP HUHKOBYIO U MEJHYIO IUIACTUHBI, CI€/Is, YTOOBI MJIACTUHBI HE
KOHTaKTHUPOBAJIU JIPYT € Apyrom. 3apuKCUpOBaTh BbIIEICHHE BOAOPOJIA HA OJTHOM



U3 IUIACTHUH.
CoenuHuTe C MOMOIIBIO 3a)KMMa ITUHKOBYIO M MEIHYIO TUIACTUHBI, CJeJs, YTOOBI
IJIACTUHBI KOHTAaKTUPOBAIH JIPYT ¢ ApyroM. Uto n3menunocs? [louemy?

3amanue. 3anuch JAHHLIX ONBITA.
1) Cnenaiite BBIBOJBI, 1O KaKOMY MEXaHHM3MY MPOTEKAET KOPPO3Usl MeTajia B
pPa3HBIX Ciy4asx: IpPU 3aMKHYTOM M pa3sOMKHYTOM ILENM TIaJIbBAHUYECKOTO
3JIEMEHTA.
2) Hanumure cxemy KOppO3uu IIUHKA B IPUCYTCTBUU MEIU B KUCIIOTE.

OmnpbiT 2. Koppo3usi OLMHKOBAHHOIO M JIY?KEHOI'0 Kejie3a B KMCJI0i

cpene

Boinosinenne. B nBe npobupku Hanmedite Ha 1/2 ux oObema
JTUCTUJUNIMPOBAHHOW BOJBI, M J00aBbTE MO 2-3 Karuu 2 H pacTBOpa CEpHOU
kucnoTel U rekcanuanodeppara (11l) xamus K3[Fe(CN)g], KOTOpBINA sBIsSETCS
YyBCTBUTEIBHBIM PEAKTHBOM Ha HMOHBI  Fe*' | ¢ KOTOphIM maerT cuHee
OKpamMBaHue. PacTBOpbl XOpolio mepemeniaite nanoukoil. B ogny npoOupky
MIOMECTHUTE 2-3 KyCOUKa JIy>KEHOT'O JKeJe3a, a B APYIyIO - OMHKOBAHHOTO JKele3a
(mpeaBapuTEIbHO HAPYIIKUB MOKPBITHS HAXAA4HON OyMaroi B IByX ClIydasx).
3aganue. 3anuch JaHHBIX ONbITA.B Kakoil mpoOupKe CHycTs BpeMsi MOSBUIOCH
cuHee okpamuBaHue? CocTaBbTECXEMY KOpPpPO3UWM OLIMHKOBAaHHOTO JKEJe3a C
HapyLIEHHbIM IMOKPBITUEMB KHUCION cpene.CoCcTaBpTeECXEMY KOPPO3UUILYKEHOTO
JKejle3a C HapyLIEHHBIM IOKPBITUEMB KHCIOW Cpeje.YKaXuTe NEpBUYHbIE U
BTOPUYHBIE NPOIYKTHI JIEKTPOXUMUUYECKONW KOPPO3HMM, A TAKKE, KAaKHME€ HOHBI B
KHUCJIOW CpeJie BBINOJHSAIOT POJIb Jenosipu3aTopa’?

3apanus 1151 KOHTPOJIbHOM padoTbl Ne 1(mo Temam Nel -4)
(15 BapuaHnTOB)
Tema 1: Kinaccupukanusi HeopraHm4ecKuX cOeJMHEHUH
Bapuant

Harmimire ypaBHEeHMs peakiii B COOTBETCTBUKC LIETIOUKOM IPEBPALLCHHI,

JIaiiTe HA3BAHUATIPOTYKTAMPEAKLIVML:
Al—Al; (SO4);3—Al (OH);+ NaOH —? —AICl3— Al (OH);3

Tema 1: OCHOBHBIE MIOHATHA M 3AKOHLI XUMHH

3anonauTe TaOIMILY, BCE PACUETHI IPUBEAUTE HUKE TAOIMIIBL.
BemecTBo M, m, T | n,Moiub| V, I N myk | Mhks
T/MOJIb (m.y.)
HNOs - 3

Tema 2: JHepreTuka XuMH4eCKHX NIPOLECCOB
1.Ucnonb3yst cipaBouHbIE JaHHBIE TAaOJIHIIBI, ONpEAETUTe M300apHBIA TENMIOBOU
s pext AH2908 XUMUYECKOM pEaKIMU BAILEr0 BapHaHTa

CoHary+3021) «>2CO2r)+2H20 ()
Cnenaiite BBIBOJ O BBIICJIEHUH WM MOTJIOIIEHUH TEIIOTHI B MPOLIECCE PEAKIUY.



BemectBo | CocTossHue AH%; 916
Moy

CoHy 52,280
CO» -393,510
H->O -285,950

Tema 2: CxkopocTb XMMH4YECKOH peakuuu. XUMHYEeCKOe paBHOBeCHE
Bapuant
A)1. Kakim3MeHUTCSCKOPOCTBIPSIMOMPEAKIIII
CaOqs.) + COx(r.) «» CaCO3(t8.)
©CJIMYBEJIMUUTH/IABIICHUE B CUCTEME B3 pasa?
2. Hanvivire KUHETHMYECKUE YPaBHEHUs CKOPOCTEN TPSIMOM peakiuy,
0OpaTHON peaKIMy U BBIPAKEHHE KOHCTAHTBI PaBHOBECHSL
3.ChopmyrmpyiTe3aKoHICHCTBYFOIIAXMACC.
4. Onpenenure, B Kakyl0 CTOPOHY CMECTUICS XUMHMUECKOE PaBHOBECHE IPU
YBEIMYEHUMKOHLICHTPALIMUIIEPBOT OMCXOTHOTOBEILIECTBA, YMEHBILICHUST  JIABICHHS B
CUCTEME.
5. Chopmymupyiite ipusirn Jle-I1larerse.
Tema 3: Ctpoenue atoma
Bapuanr

1. Ucxonas v3 MONOXKEHUSI 3JIEMEHTOB B MEPUOJAUYECKON CUCTEME, 1aiTe MOIHYIO

XapaKTepUCTUKY aTOMa: a) HUKEJIIA.

2. CocraBbTe (POpPMYJIBI OKCUIOB M TUAPOKCHIOB 3JIEMEHTOB TPETHETO MEepHoja,
OTBEYAIOUIMX MX BBICIIEH CTENEHM OKUCIEeHMs. Kak H3MeHSeTCs KHUCIOTHO-

OCHOBHOM XapakTep 3TUX COCAUHEHUM?

3. Kak wusMeHseTcss 3JeKTpOOTPHULATENBHOCTh M OKHUCIHUTENbHAs aKTHUBHOCTH
sanemeHToB IV-A moarpynmnsi? CocraBbTe (POpPMYJIBI BOJOPOAHBIX COCAUHEHHM

3JIEMEHTOB 3TOU IPYIIIIBL.
Tema 4
Xumnueckas cBsi3b. CTpoeHHE MPOCTEHIIUX MOJIEKY.JI
Bapuant
Hs coenquuenunit HBr, Fe>O3;, HxO
a) YKa)XKUTE THIT XUMUYECKOH CBSI3U B MOJIEKYJIax
0) cOCTaBbTE ITEKTPOHHBIE CXEMbI 00pa30BaHUS MOJIEKYJ C
KOBaJIGHTHOM CBsA3bI0. OTpeieniuTe BaJCHTHOCTh U CTETICHb
OKHCJICHUSI.
B) N300pa3uTe JIEKTPOHHBIMU YPAaBHEHUSIMHU TPOLECCHI
0o0pa3oBaHuUs MOJIEKYJ C MOHHOM CBSI3bIO
T') U300pa3uTe reOMETPUIECKYI0 (POopMy MOJIEKYJIbl BOJIBI,
YKa)XHUTE BAJICHTHBIN YTOL.
Tema4: KommniekcHbIe COeAUHEHUS
Bapuant
JsmarsorokomimiekcHorocoeapHennst| Co(NH3)sSO4)
NOzonpenenure:



a) BHYTPEHHIOIO u BHEIITHIOIO
cepsr

0)3apsiIBHY TPEHHEHM BHEIITHEChED;
B) KOMIUIEKCOOOpa30Bartelib; T)3apsiyi KOMITIEKCOOOPa30BaTEIs;

1) JIMTaHIp;

€) HAIMIIUTE BBIPOKEHUE i1 KOHCTAHTHI JIACCOLMAIIMA ~ (HECTOMKOCTH)
KOMIDUICKCHOTO HOHa.

3apanus 1J151 CAMOCTOATENBbHON PadOTHI MO KOHTPOJIEM NpenoJaBaTeis
no reMe PacTBopbl
Tema 5 PacrBopbl. PacyeTHblil NpakTHKYM.PacTBOPHI 3JIEKTPOJIUTOB

Bapuant

l.Beryucnure: a) MaccoByl JOJIO BeliecTBa B mpoleHtax (mw%); 0)
MOJISIpHYIO KOHIeHTpanuio BemectBa (Cs); B) MOJSPHYIO KOHLEHTPAILUIO
skBuBaNeHTOB (Cx); pactBopa (ochopHON  KHCIOTBHI, IOJYYEHHOTO TpHU
pactBopenuu 18r kucnotel B 282 cM® Boxel, ecnu mioTHocTh ero 1,031 r/m?.
Yewmy pasen tutp (T)aToro pacrtsopa?

2. Hanumure NOJHOE M KPaTKOE MOHHO-MOJIEKYJSIPHOE YpaBHEHHUE peakluu,
IIPOTEKAIOLLEH 110 CXEME:

Pb(NO3), + KI — Pbl, + KNO:s.
B uem cyTh peakuun?

3. KakoBa OyneT koHIeHTpauus HoHOB Bojopoaa B 0,1 M pacTBope a30TUCTOM
kucnorsl HNO>, KOHCTaHTa quCcCOoLUaluy KOTopoii pasHa 5 - 107 .

4. Hanumwure ypaBHEHMs] THIPOJU3a B MOJIEKYJSIPHOH W HOHHOW Qopmax
cnenyromux cosieii: NaHSO3 u MgClL. Ykaxure pH cpeasl 3Tux pacTBOpoOB.

5.Hanmummure  ypaBHEHMS ~ JUCCOLMAIMHM  CIEAYIOIIMX  3JEKTPOJIMTOB:
a)Ca(HCO3)2;6) Ba(OH)»; B) CaCly;

Tema 6 PacTBopbI HEAJIEKTPOJIUTOB

Bapuant

1. Beruucnure Temmeparypy 3amMep3aHus pacTBopa £.(p) aHTU(pHU3A, TOTYUYECHHOTO
npu pactBopeHuu 2 Kr atuieHrmukoss C2H4(OH)2 B 2 KT BOJBIL

KonTposbHas padora Ne 2
(15 BapuaHTOB IO KaK10i Teme)

Tembi (6-9):
«OKHUCANTETBHO-BOCCTAHOBUTE/IbHbIE PeaKIUH. JJIEKTPOXUMHYECKHe
Npouecch»

Bapuant

3apanme 1. C mnomomplo MeToJa DJIGKTPOHHOTO OajaHca paccTaBbTe
KOA(DPUIMEHTH B ypaBHEHUU PEAKIIUU M YKKUTE OKUCIUTENb W TPOIlecC, B



KOTOPOM OH y4aCTBYET, BOCCTAHOBUTENb U MPOLECC B KOTOPOM OH yYacCTBYET:
Cu + H2SO4 — CuSO4+ SO2 + H20.
3aganme 2. BpiuvciauTe SIEKTPOAHBIA MNOTEHUUAN, BO3HUKAIOIIUKA MpHU
NOrPY’KEHHH LMHKA B PAacTBOP €ro COJM C KOHIEHTpalMel KaTHOHOB Zn?
0,001 Moub/aM3.
3aganme 3. CocTaBpT€ CXEMBbl TabBAHMYECKUX JJIEMEHTOB, B KOTOPBIX
MIPOTEKAIOT CIAEAYIOUINE PEAKIUU:
a) 2AI+6H —3H+2A13" 0) Mn+2AgNO3—Mn(NO3),+2Ag.
3apanmne 4.Hanvmure ypaBHEHHS XMMHUYECKUX IPOLIECCOB, MPOUCXOIAIUX MIPU
AJIEKTPOJIA3€E BOJHOTO pacTBopa ¢ocdara HaTpUsi C MHEPTHBIM aHOJIOM.
3ananme S. CocraBpTe CXE€MY TalIbBAHMYECKOIO 3JIEMEHTA, COCTOSILETO W3
MEJIHOI'O U CBUHIIO- BOTO 3JIEKTPOJOB, NOTPYKEHHBIX B PACTBOPBI CBOUX COJIEH.
[IpuBenuTe 3JIEKTPOHHBIE YPABHEHHUS AJIEKTPOJHBIX IMPOLIECCOB, MPOUCXOISIINX
Ha aHOJE U KaToJIe.
3ananmne 6.KenezHoe wuznenne mNOKpeITO KaamueM. Kakoe 3TO MOKpBITHE —
aHonHoe wiu katogHoe? Kakoit Meramn Oyner KOpPpOAMpPOBaTh MpHU
MOBPEXACHUMU 3alIUTHOTO ciosd Kaamus? CocTaBbTe€ 3JEKTPOHHBIE YpaBHEHUS
AHOJHOIO M KAaTOAHOTO IIPOLIECCOB KOPPO3MM YKA3aHHOIO M3JENHs a) B
HEUTpanpHOM; ©0) KHCIOM; B) ci1a0OIIENOYHOM cpefax . YKaKuTe MPOAYKTHI
KOpPpPO3UH.

TecTnl

Tema: OcHOBHBIE IOHATHS U 3AKOHBI XUMHH
I: KT=2
S: IIpocTele BemiecTBa
-: IOJUATUJICH
+: rpadur
+: 6enblit pocdop
-: aMMHaK
I: KT=3

S: MonsipHblit 00beM — 3TO

+: BeIMYMHA, paBHasd 22,4 11 71 pa3IMYHbIX Ta30B IPU H. Y.

- 00BEM OJIHOM MOJIEKYJIBI Ta3a

+: BeJIMYMHA, paBHAs OTHOIIEHUIO 00bEeMa Ira3a K ero KOJIMYECTBY
+: 006EM, 3aHnMaeMblii 6,02-10%° Monekynamu rasa

I: KT=1

S: MaccoBas noJis skene3a HauOoJbIas B CISTYIONIUX COSTUHEHUSIX
-: TUPUT

+: MarHeTUT

-: cynbdun Fe (1)

-: okcup Fe (III)

I: KT=1
S: IIpocThie BemecTBa OTIIMYAOTCS OT CIOKHBIX



—+: COCTOSAT U3 arTOMOB OJTHOI'O BU 1A

- B XUMHYECKHUX PEAKIUAX MOTYT pa3iararbcs ¢ 00pa3oBaHUEM HECKOJIbKUX
JIPYTruX BEILIECTB

- COCTOAT U3 aTOMOB Pa3HBIX BUIOB

-2 IPOCTHIX BEIIECTB U3BECTHO OOJIBIIIE, YEM CIIOKHBIX

I: KT=2

S: MonspHbIit 00bEM raza uamepsiercs B
- MOJIb

+: 1/MoIB

+: M3/MoIIb

- JI/KMOJIb

[: KT=2

S: Macca oHOM a.e.M. paBHa
= 1lr

+: 1,66-10%

-1 1,66-10* kr
+:1,66:10"kr

I: KT=1

S: Atom snemenra III umeer maccy 2,66-1072¢ kr
-: cephl

+: Kuciaopoaa

-: a3oTa

- HEOHa

I: KT=3

S: Imons cynbdarta xenesa (I1I) comepxur
+: 2MoJb HOHOB xkene3a Fe**

+: 3 Monb noHOB SO4*

-: 1 MOJIb aTOMOB KeJie3a
+: 18,06-10% nonos SO4*

I: KT=3

S: OTHOCUTENBHAS aTOMHAs Macca 3JIEMEHTA

-: UIM€EeT Pa3MEePHOCTh I/MOJIb

+: YUCJIEHHO paBHA 3HAYEHUIO MOJIIPHOM MAcChl AJIEMEHTA

+: paBHa OTHOILIEHUIO MAaCChl aTOMa ¢ y4€TOM M30TOITHOTO cOCTaBa K Macce 1
a.e.M.

+: YUCJIEHHO paBHA Macce aToMa 3JIEMEHTA, BBIPAKEHHOI B a.€.M.
[: KT=2

S: ITocrostHHas ABoraapo

+: IMEET pa3MEPHOCTH MOJIb |

+: YMCIIEHHO paBHA YHUCIy MOJIEKYJ B 22,4 11 ra3a Ipu H.y.



-: IOKA3bIBAET YUCJIO CTPYKTYPHBIX eIUHUIl B 1 T 1060T0 BeliecTBa

-: paBHa 22,4 1/M0Mb

I: KT=1

S: T110THOCTH BOJOPOTHOTO COSIMHEHUS HEKOTOPOTO 3JIEMEHTA TaKas e, Kak v y
KHUCJIOPO1a. DTUM 3JIEMEHTOM SIBIISICTCS

-1 yIIIepos

+: KpeMHUI

-1 XJI0p

-2 ¢pTop

I: KT=3

S: Xummnueckas popmyna H2SO4 nmokassiBaeT

+: 6,02-10% MoJIeKy CEpHON KUCIOTHI

+: 1 MoJsieKy1y CEpHOM KMCIIOTBI

+: KOJIMYECTBEHHBIN COCTAaB CEPHOU KUCIIOTBI

+: OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO MAacCy CEpHOU KHCIOThI

[: KT=3

S: 1 MOb aMMHaKa COIEPKUT
-: 4 MOJIb aTOMOB a30Ta

+: 18,06-10% aTromoB Bogopoaa
+: 3 MOJIb aTOMOB BOJIOpPOAA

+: 6,02:10% aTromoB a3zoTa

I: KT=1

S: Yucno aromoB xjaopa B 0,25 MOJIb MOJIEKYJIIPHOTO XJIOpA PaBHO
-1 1,62-10%

+:3,01-10%

-1 6,02:10%

-2 1,51-10%

Tema: Ctpoenue atroma. Ilepuoguyeckuii 3aK0H, NePUOAUYECKAN CHCTEMA
xumMuueckux 3jemMenToB /I.. MenaeieeBa

1. Merannnueckue cBOKCTBa HanboJIee BRIPAXKEHBI Y aToMa

1) nutus 2) Hatpusi 3) Kamus 4) xanbIus

2. HaunbGonpmmii paanyc arToMma uMeeT
1) K 2) Na 3) Li 4) Rb

3. 3apsa siapa aToma KpEMHUS pPaBEH
1) +28 2) +31 3) +4 4) +14

4. DnexTpoHnyro koHdurypauuo 1s*2s?2p®3s23p° umeer atom

1) docdhopa
2) xJopa



3) 6poma

4) ¢dropa

5. B mepuoze ¢ yBearueHUEM 3apsijia sapa aTOMOB METANINYECKUE CBOMCTBA
1) ocmnabGeBaroT

2) ycuimuBaoTCA

3) HE U3MEHSIOTCS

4) HeT 3aKOHOMEPHOCTHU

6. B manpIx neproax ¢ yBenudeHUEM 3apsjia sapa pagnychl aTOMOB
1) yBenuumuBaroTcs

2) U3MEHSIOTCS TEPUOIUICCKU

3) yMeHbIIaTCcs

4) He U3MEHSIOTCS

7. DneMeHTy ¢ JJIEKTPOHHON GopMyioit aroma 1522s22p®3s23p3 cooTBeTcTBYET
(dbopmysa BBICIIETO OKCHIA
1) B20O3 2) AL,O3 3) N2Os 4) P>Os

8. Tpu yactuis Ne®, Na*, F~ ©MEroT 0 THHAKOBOE
1) MaccoBoe umcio 2) 4YKCI0 HEUTPOHOB
3) YHCIIO AIEKTPOHOB 4) 4uciIo MPOTOHOB

9. Hucno sHEpreTUUEeCKUX YPOBHEN y aTOMa, UMEIOIIEro 19 mpoToHOB
1) 3 2) 5 3) 4 4)2

10. Yuciio mpoTOHOB, HEUTPOHOB U 3JIEKTPOHOB Y aTOMa C MOPSIIKOBBIM HOMEPOM
40

1) 40,91, 40

2) 40,51, 40

3) 20,51, 40

4) 40, 40, 40

11. Yucno mogypoBHEH Ha YHEPTETUUECKOM YPOBHE OIMPEACIISET ... KBAHTOBOE
YHCIIO

1) rmaBHOE 2) MarHuTHOE

3) opOuransHoe 4) CHUHOBOE

12. MakcuMaibHOE YUCIIO AJIEKTPOHOB Ha f— MOTYPOBHE
1)8 2) 2 3)10 4) 14

13. IlepeMeHHYIO CTENEHb OKUCIIEHHS MIPOSBIAET JJIEMEHT C JIEKTPOHHOI
bopmynoit

1) ..35?3p*2)...4d1%5¢?

3)...3s%3p°%)..3d!%4s?

14. DnemeHT ¢ snekTpoHHON Gopmynoii ..3523p%3d %4 s?4p> maxoauTes



1) 5 rpymnmne, rimaBHOUM MOATPYIITIE

2) 5 rpynne, moOOOYHON MOATPYIIIE

3) 7 rpynne, mo60YHON NOATpyIIIe

4) 7 rpymre, ri1aBHOW MOATPYIITIE

15. HauMeHbli1eii sHEpTHEH HOHU3AINHN 00Ia1aeT

1) xanpuwmii 2) MBIIIbSIK 3) xpom 4) O6pom
16. Ycunenne KUCIOTHBIX CBOMCTB OKCHUJIOB TIPOUCXOIUT B PSIY
1) P20Os — Si02 — ALO:s

2) MnO — MnO; — Mn20O~

3) N20s5 — P205 — As205

4) Cr207 — P20s — AlLOs

17. OcnabiieHne OCHOBHBIX CBOMCTB I'HJPOKCHIOB MPOUCXOAMT B PSIAY
1) Mn(OH)2 — Mn(OH)3; — Mn(OH)4
2) AI(OH); — Si(OH)s — NaOH
3) Ca(OH), — Sr(OH), — Ba(OH);
4) Ge(OH)s — Ga(OH)3 — Zn(OH):

18. BO3MOXHOCTh HaXOXKJIEHUS AJICKTPOHOB HA OJTHOM OpOUTAIIN OTIPENIETISIeT ...

KBaHTOBOE YHCJIO
1) rmaBHOE

2) MarHuTHOE

3) opOuranpHOE
4) ciHOBOE

19. 3apsan sapa aroma, umeroniero 21 3jieMeHTapHyI0 4acTHUIly, PaBeH
1) +7 2) +12 3) +21 4) +10

20. CpoiicTBa aTOMOB XUMHYECKHUX 3JIEMEHTOB HAXOASTCS B IEPUOANYECKON
3aBUCHUMOCTH OT

1) maccel aToma

2) mMacchl sapa

3) uncna IpOTOHOB

4) 3apsia siapa

21. DOnexrponHas ¢popmyna nona Cl” coBnanaer ¢ 37eKTPOHHON POopMyIIoi
1) nona F~ 2) atoma Ar
3) aroma Na 4) mona Na*

22. Haubonpliee 3HaUeHUE YHEPTUN MOHU3AIIMH Y aTOMA
1) propa 2) kanus 3) a3ota 4) xpoma

23. DnexkTpoHHas ¢GopMylia aToMa Maprasia
1)...35?3p%s’4p’
2)...353p%3d*s%4p!



3)...35°3p%3d%4s?
4)...35?3p%3d%s!

24. T'a3000pa3zHoe COeTUHEHHNE C BOJAOPOJIOM 00pa3yeT 3JIeMEHT
1) Mn 2) Mo
3) As 4) V

25. Haunbornpiiee 3Ha4eHUE AJIEKTPOOTPHUIIATEIILHOCTH Y 3JIEMEHTa
1) Be 2) O 3)N 4)C

26. Y aroma maprasiia Ha d-nogypoBHE HaXOJIUTCS 3JIEKTPOHOB
1) 8 2) 10 3)5 4) 2

277. HanmeHnslliee CpoACTBO K 3JIEKTPOHY Y aToMa

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

28. MakcumanabHOE YUCIIO0 3JIEKTPOHOB Ha 4-0M YHEPreTUUECKOM YPOBHE
1) 8 2)18 3) 32 4)2

29. HanMeHee aKkTUBHBIN HEMETAJI UMEET 3HAUECHHE OTHOCHUTEIbHOMN

BHCKTpOOTpI/IHaTeHBHOCTI/I paBHOC
)22 2)1,0 3)235 4)14

30. MakcumaibHas OJIO)KUTEJIbHAS CTETIEHb OKMCIICHUS JIeMEeHTa paBHa
1) HOMEpY mepuoaa

2) HOMeEpy psaa

3) HOMepy rpynmbl

4) nopsIIKOBOMY HOMEDP



@ndigo

Nel

JIOHOPHO-aKIENITOPHBIA MEXaHW3M 00pa30BaHUs OJJHOM M3 KOBAJICHTHBIX CBI3EH B
MOJIEKYJIE

1) O2

2) O3

3) H20

4) H202

(0IMH U3 BApUAHTOB TECTUPOBAHUS)

1 01
202
303
4 04

No2

[natuna (Pt™) uMeeT KOOP AMHALMOHHOE YKCIIO
1 02

204

306

4 03

Ne3

DneMEeHT TpyNIbl MET0YHO3EMETbHBIX METAJIOB
1 O crpoHnmii

2 O UMHK

3 O kagMmuii

4 O Oepwmuii

No4

[Tepokcua Bogopoaa MpoOsSIBUTh MOKET CBOMCTBA
1 O TOJBKO OKUCIHUTEIbHBIE

2 (O ¥ OKUCIUTEJS U BOCCTAHOBUTES

3 (O TOJBKO BOCCTAHOBHUTEIISI

4 O HH OKHCIIUTENS,HU BOCCTAHOBUTES

Neo5



CepHuCTas KHCIIOTA MPOSBIIICT OKUCIUTEIBHBIC CBOMCTBA B PEaKIIUN
1) H2SO; + I + H20 »

2) HoSO3 + HaS »

3) H2SO3 + KOH

4) H2SO3+ Oze

I 01
202
303
4 04

Neb6

DieMeHT S mPOoSIBJISET TOJIHKO BOCCTAHOBUTEIIbHBIC CBOMCTBA B COCTMHCHUHN
1) H2SOs

2) HaS

3) SO3

4) NaxSOs3

I 01
202
303
4 04

No7

CTpOCHI/Ie BAJICHTHBIX 3JICKTPOHHBLIX CJIOCB d-aneMeHTOB
1) T‘lSl_z(Tl - 1}d 1-10

2) nsindl-10
3) nsinld

4) nsZ(n—1)d®

1 01
202

303
4 04

No8

CTterneHb OKUCIICHUS aTOMa XpoMa paBHa +3 B COCIMHEHUH. ..
1) CrO

2) Cr03

3) CrO3

4) H2CrO4



1 01
202

303
4 04

Ne9

Maccy BE€IICCTBA, B3ATOI'O B KOJIMYCCTBEC 1 MOJIb, HAa3bIBAIOT ...

OT1Be
T:

NelO

TUAPOKCH MarHKs Maccoil ... cogepxut 3,01 10% monekyn
1029

2005r

30 112r

4041t

Nell

OZIHOOCHOBHOUW KHCIIOTOM U3 NEPEUNCIICHHBIX SIBJISETCS
1 O cepnas

2 O oprodocdopHas

3 O xJopHas

4 O yrompHas

Nel2

Peakuueil HeUTpanu3auuu SBISAETCA. ..
A) NaxO + H2SO4 — Na;SO4+ H20
b) Ca(OH); + 2HBr = CaBr; + 2H>0
B)CO: + Ba(OH); = BaCOs + H20

I') ZnO + 2KOH = K»Zn0O2 + H20

oA
20b)
30B
40D

Nel3
Peakuust NaOH + HCl = oTHOCUTCS K TUITY peakui

Maccou



1 O npucoenuHenus
2 O 3aMmemieHus
3 O noHHOTO OOMEHa
4 O paznoxeHus

Nel4

Bonnblii pacTBOp 11€104M OyI€T pearupoBaTth C ...
1 O oxcunom yriepoaa (II)

2 (O OKCHUIOM AIFOMHUHUS

3 O OKCHIOM Xemesa

4 O okcuzoM cepedpa

Nel5

Mertamueckre cBOWCTBa HAaM0O0JIee BBIPAXKEHBI Y
1 o Li

2 O Be

3 0B

4 OH

Nel6

XapakTepHOE XUMUYECKOE CBOMCTBO BCEX METAJUIOB ... aKTUBHOCTD
1 O BoccraHoBUTENbHASA

2 QO OKHCIHTEIbHAs

3 (O OKHCIUTENBHO-BOCCTAHOBUTEIIbHAS

Nel7

Kparkoe moHHO-MOJIEKYIISIpHOE ypaBHEHHE rupon3a cyibdara menu (1) umeet
BH/I

a) Cu”?+HOH == Cu"+H"

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

B) Cu”?+HOH === CuOH"+H"

r) Cu?+H,O == Cu"?+OH

Il Oa
206

3 08B
4 Or

Nel8



[IlenouHas cpema B pacTBOpE COIU
a) NaCl

0) Na,CO3

B) AICI3

r) KBr

1 Oa
206
3 08B
4 Or

Nel9

OnemeHT N TIPOSIBIISIET OKUCIIUTEIHHBIC U BOCCTAHOBUTEILHBIC CBOWCTBA B
COCTMHCHUU

a) HNOs

0) NaNO>

B) NH;

r) N2Os

1 Oa
206
3 08B
4 Or

Ne20

DOnemenT Fe mposBIIsSeT TOIBKO OKHUCIUTEIbHBIE CBONCTBA B COCAMHEHNN
a) Fe(OH)2

0)Fe

B) NaFeOqy

r) Fe O3

1 Oa
206
308
4 Or

Ne21

Yucio noaypoBHEN Ha JHEPTETUYECKOM YPOBHE OIPENEIAET ... KBAHTOBOE YUCIIO
1 O rnaBHOE

2 ( MarHuTHOE



3 O opOuransHOE
4 O cnuHOBOE

Ne22

Mertamueckue cBoiicTBa HanboIee BBIPAXKEHBI y aTOMa
1 O murus

2 O Harpus

3 O kamus

4 O xampuus

S O marHus

No23

CnalbIM 3JEKTPOJIUTOM B BOJHOM PAcCTBOPE SIBIISETCS
a) H2SO4

0) H2S

B) KOH

r) KCl

1 Oa
206
308
4 Or

No24
HesnmekTponuTamu siBaseTCS mapa BEIIECTB

1 O runpokcun 6apus (p-p) U a30THAsI KUCIIOTa
2 O ykcycHas kucnota u cyibdar HaTpus (p-p)
3 (O STWIEHIJIUKOJIb (P-P) U METAHOJI
4 O sTaHOA U XJOPUA Kanblus (p-p)

No25

MaccoByto J0JTF0 paCTBOPEHHOTO BEIIECTBAa PACCYUTHIBAIOT IO (hopmyIie
c-2
a) W
_ m(BEIEC TR )
6) m(pacTeopa )
B) m=%.p
r) m(BeMECcTEa) = mipacEopa) — m(H,O)



1 Oa
206
308
4 0r

No26
Macca cepnoii kuciotsl B 500 ma 0,1 M pactBopa paBHa

1 049r
2. 09r
3098r
4 049r

No27

VYcnoBueM XUMUYECKOTO PaBHOBECUS SBJISIETCSI PABEHCTBO

I O KOHUEHTpauuii HCXOIHBIX BEMIECTB U MPOJAYKTOB PEAKIINI

2 O ckopocTel npsMoi 1 00paTHOM peakLuii

3 (O PHEpruil UCXOJHBIX BEUIECTB U MPOAYKTOB PEAKIINI

4 O 00beMOB, 3aHUMAEMbIX UCXOHBIMU BEIIECTBAMHU U MPOJYKTAMH PEaKIUi

No28

3aBUCUMOCTh CKOPOCTH peakiuu V ot Temnepatypsl T (Y — TeMnepaTrypHbIi
KO3 UILIMEHT peakiiiK) ONMUCHIBAET YpPAaBHEHUE

a) V(T2)=V(T1)y

0) V(T2)=V(T1) vy (T2-T1)

T.-T,

B) V(T2)=V(T1) 7™

1 Oa
206

308

Ne29

X¥UMHUUYECKas CBA3b B XJIOPHUIE HATPUSL
1 O xoBasleHTHas NOJIAPHAS

2 (O KOBaJCHTHAs HEMOJIIpHAs

3 O uOHHas



4 O AOHOPHO-aKIENTOPHAs

Ne30

CnocoOHOCTh AJIEMEHTOB 7-A TpyMIibl K 00pa30BaHUIO0 KOBAJEHTHOM CBSI3U
YBEIIUYUBAETCSA B Py

a) F2,Cl,Br2,J»
0) J2,Br2,CIo,F2
B) J2,Cl2,F2,Bro
l Qa
206
3 08B
Tembl pedpepaToB (I0KJIAI0B)
No HaumenoBanue Tem pedepatoB
/o
1 [TonmumepHbIE MaTepuabl B 3JIEKTPOTEXHUKE, UX BUJIBI, COCTAB,
CBOMCTBA.
2 Koppo3ust MmeTanioB u cOBpeMeHHbIE CTIOCOOBI 3alIUTHI OT HEE.
3 Buabl TonmB, NpUMEHSIEMBIX B SHEPTETUKE
4 TexHu4yeckuil nporpecc 1 KOJI0TUIECKUE NpOoOIEMbI
5 CoBpeMeHHbIe cIOCOOBI MOTYYEHUS] MEAU IS JIEKTPOTEXHUKHU
6 AHTH(PU3BI U IPUMEHEHUE UX B TEXHUKE
7 CnennaibHble TEXHUYECKHE KUIKOCTH.
8 CoBpeMEHHBIE BHJIBI aKKYMYJIATOPOB
9 DIEKTPOJUTUYECKHE CIIOCOOBI NOJYUYEHHsI ATFOMUHUS
10| Xumuyeckne METOAbI 3aIUThl METAJJIOB OT KOPPO3UH
11| HaHOTEXHOJIOTHMHU B 3JIEKTPOHHUKE U JJIEKTPOTEXHHUKE
12| Bopa B XKH3HHM YelIOBEKa, TEXHUKE U CEILCKOM XO3IHCTBE. DKOJIOTHS
BO/IBL.
13 | MeTobl BOTOMTOATOTOBKYU B SHEPTETUKE
14 | XemoTpOHHMKA B AJIEKTPOHUKE.
15| CpaBHurenbHas  XapakKTEPUCTHKA  MIEJIOYHBIX U KHUCJIOTHBIX
AKKYMYJISITOPOB
16 | Mepsbl Oe3omacHOCTH MHpuU padOTe C Pa3IUYHBIMU BUJIAMH TOIUIUB,
aHTU()PU30B, CMA30UYHBIMHU MaTepUaIaMu
17| CnocoObl MOTy4YeHHUs JKUJIKUX BUJOB TOTUIMBA
18 | IIpoTekTopHas 3a1uMTa OT KOPPO3UU B JIEKTPOTEXHUKE.
19 | CBepXmmpoBOJHHUKHA HA OCHOBE KPEMHUHOPTAHUYECKUX COCOUHECHUMN.
20 | Cnoco6sl padHUPOBAHUS METAIIIOB




No HaumenoBanue tTem pedepatoB
/11

21 | Jlerkue KOHCTPYKIMOHHBIE MATEPHAJIBI HA OCHOBE aJTIOMUHUS
22 | CBepXNpOBOJHUKH HA OCHOBE CTEKJIOBOJIOKHA

23 | Hanomarepuayibl B MAIIMHOCTPOCHUU

24 | TomauBHBIE 3IEMEHTHI U 00JACTH UX PUMEHEHUS

25| CoBpeMeHHbIE KOMIIAYHbl B MAIINHOCTPOCHUHU

Tembl HaAy4YHBIX JUCKYCCHI (KPYIJIBIX CTOJIOB)

Xumuueckas cBsi3b. CTpoeHre MOJIEKY.I

1.KBaHTOBO-MEXaHHUYECKAsT TEOPUS XUMHYECKON CBA3U. METOJ BaJEHTHBIX
cBsizeid. Ilpupona W MexXaHW3M BO3HHUKHOBEHHS KOBAJICHTHOM
CBSI3H.

2.Bunpl koBalieHTHOW CBs3U. [lapameTpbl M CBOMCTBAa KOBAJIEHTHOW CBSI3U:
SHEprusl, JJINHA, MOJSPHOCTh, MOJSAPU3YEMOCTh, HACHIIAEMOCTb,
HaNpaBJICHHOCT.

3.IlonsTHEe 0 G - U T — CBA3SX.

4 Mexanu3m o0pa3oBaHus HOHHOM CBSI3H, €€ CBOMCTBA.

5.IlonsiTue 06 u3omepumu.

6.JloHOpHO-aKIIeNTOpHAs CBsA3b. MexaHu3M ee 00pa3oBaHMUs.

7.IlonsiTie 0 BOAOPOAHOM CBsA3U. MexaHu3M ee 00pa3oBaHUs.

8.IloHsiTHE O METATUIMYECKOM CBSI3U. MeXxaHu3M €€ BOSHUKHOBEHMUSI.

9.11oHATHE O CTENIEHU OKHUCIIEHUS.

10.Tunel KpUCTATTUYECKUX PEUIETOK.

11.I'ubpuanzanust aTOMHBIX OpOUTANIEH.

12.T'eomeTpudeckast CTpyKTypa MOJIEKYJI.

13.ITonsapHOCTD MOJIEKYII.

14.Buabl MEXMOJIEKYISIPHOTO B3aUMOJECHCTBHS.

Bompocsl ¥ 3agaHusi sl NPOBeEJeHHUs] NPOMEKYTOYHOI0 KOHTPOJA (K
3a4ery)

Komnemenyus.—Cnocobern  pewams  munossle 3a0a4u  NpodeccUoHaIbHOU
0esImelbHOCMU  HA ~ OCHO8€ 3HAHULL OCHOBHBLIX 3AKOHO8 MAmMeMamuyecKux,
eCmeCcmeeHHOHAYYHbIX U  00WenpodecCUOHANbHBIX OUCYUNIUH C NPUMEHeHUeM
UHGDOPMAYUOHHO-KOMMYHUKAYUOHHBIX

mexnono2utl(OIIK-1)

Bonpocwt k 3auemy

1.OcHOBHBIC TIOHSATHUS XUMHH: aTOM, MOJIEKyJIa, XUMUYECKAN JIEMEHT. BemecTso,
MOJIb, MOJISIPHASI Macca, SKBUBAJICHT, MOJIIPHAsI Macca SKBUBAJICHTOB.

2.CremneHpb 3JIEKTPOIMTHYECKON aucconuanui. DakTopsl, BIUSIONINEC HA BEIMUUHY
cTereHn aucconuanui. CHIIbHBIC H clIa0bIe 3JICKTPOJIUTHL. [IpuBenuTe npruMepshl.



HJ[-1VK-1 Cnocoben ocywecmensams NOUCK, KPUMUYECKULU AHAAU3 U CUHME3
UHGOpMAYUU, NPUMEHAMb CUCTNEMHDBIL NOOX00 OJI5 peulenuss NOCMAasIeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHSMb CUCTEMHDBIL NOOX00 0I5l peuleHust NOCMABLEHHbIX 3A0ay

Ilpakmuueckue 3a0anus 0151 nposedeHUs 3a4ema

|.Hanmummte ypaBHEHHS pEaKIMii, C TIOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBUTH
CIeAyIOIue IIpeBpaICHHUS :
Fe(OH);—Fe(OH)2Cl—-FeOHClL—FeCl3—Fex(SO04)s.

2 .Hanuimurte ypaBHEHHS AUCCOIMALMU CIEAYIOUX 3yekTpoautoB: a) H3POs; 0)
NH4OH.Jonumunre ypaBHEHHE PEAKUWH, COCTAaBbTE K HEMY HOHHBIE YPaBHCHHS:
CaCOs3+ HCl—

Komnemenyusi.—Cnocoben  pewams  munogvie 3a0auu  nNpo@peccuoHaibHOl
0esimeNbHOCMU ~ HA ~ OCHO8€  3HAHULL  OCHOBHBIX 3AKOHO8 MamemMamuyeckux,
eCmecmeeHHOHAYYHbIX U 00WenpodecCUOHaAlbHbIX OUCYUNIUH C HPUMEHEeHUEeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBLX

mexnono2utl(OIIK-1)

Bonpocwi k 3auemy

1.OCHOBHBIE CTEXHMOMETPUUYECKHE 3aKOHBl XHUMHM: 3aKOH COXPaHEHHS MAacChl U
SHEPruu BelllecTBa (COBpeMEeHHasi (OpMYIUPOBKA), 3aKOH IMOCTOSHCTBA COCTaBa
xumuueckux coeaumHenui XK. Ilpycra, 3akoH kpaTHbeiXx oTHoumieHuid (/1.JlanbToHA),
3akoH 00BbeMHbIX oTHomeHud (['eii-Jlroccaka), 3akoH ABOragpo U CIEICTBUE U3
3aKOHa, 3aK0OH AKBHUBajeHTOB (Y. BomnactoHa).

2.00mas xapakTepuCTUKa METaUIOB, (DM3WUECKHE CBOMCTBA. 3aBUCUMOCTH CBOMCTB
METAJUIOB OT HX IMOJOXKEHHs B mnepuoamdeckon cucreme J. M. Menaeneesa
BuyTtpennee crpoenue mertaimioB.Marnuii. @u3nN4ecKue U XUMUYECKHE CBOWCTBA,
COEJIMHEHUS, CTUIaBhI, UCIIOJb30BAHUE B TEXHUKE.

HJ[-1VK-1 Cnocoben ocywecmensams NOUCK, KPUMUYECKULU AHAAU3 U CUHME3
UHGOpMAYUU, NPUMEHMb CUCTEMHDBIL NOOX00 OJI5 peulenuss NOCMA8IeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHAMb CUCIEMHDBIU NOOX00 O] pelleHUsl NOCMABIeHHbIX 3a0aY

Ilpakmuueckue 3a0anus 0151 npoeedeHUs 3a4ema

1.06mue XxuMHUYECKHE CBOMCTBA METAUIOB (COCTaBbTE YpaBHEHHUS peakluil Ha
KOHKPETHBIX TpUMEpax META/UIOB pa3HOW aKTUBHOCTH).

2. Kakasgs Macca, Kakoe KOJIMUECTBO BEIIECTBA, KAaKOE€ YHUCIO MOJIEKYJ, Kakoe
KOJINYECTBO SKBUBAJIEHTOB COOTBETCTBYET 00bEMY Kucnopoaa 11,21 (H.y.)?

Komnemenyus.—Cnocobern  pewams  munosvle 3a0a4u  NpodeccUoHaIbHOU
0esIMmelbHOCMU ~ HA  OCHOBe 3HAHULL OCHOBHLIX 3AKOHO8 MamemamuieckKux,
eCmeCcmeeHHOHAYYHbIX U  00WenpodecCUOHANbHBIX OUCYUNIUH C NPUMEHeHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX

mexnono2utl(OIIK-1)



Bonpocwi k 3auemy

1. Knaccudukaruss HeOpraHMYECKUX COCTUHEHUH.

2.PactBopbl. CriocoOBI BRIpaXKEHUSI COCTaBa PaCTBOPOB: MOJISIpHAs, MOJISIpHAs
KOHIIEHTpaI1s S KBUBAJIEHTOB, MOJISLIBHOCTh, MaccoBas JI0Jisl, TUTP.

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKULU AHAIU3 U CUHME3
UHGOpMAYUU, NPUMEHMb CUCTEMHDBIL NOOX00 OJI51 peulenuss NOCMAsIeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmensims NOUCK, KpUMUYECKUU aHAIU3 U CUHMe3
uHgopmayuu,

NPUMEHSMb CUCTEMHDBLL NOOX00 OJIsl peulenls NOCMABIeHHbIX 3a0ay.

Ilpakmuueckue 3a0anus 0151 npoeedeHUs 3a4ema

1.Beruucnute maccy xsopuaa xxenesa (I1I), Heooxoaumyto nist npurorosienus 300
w1 0,011 pacTBOpa.

2.0THOIIEHNE METAIJIOB K Pa3JIMYHbIM KHUCJIOTaM (COJSIHOM, a30THOW B J0OOMU
CTaauu pa30aBleHUs, CEPHON KOHIEHTPUPOBAHHOW M CepHOU pa30aBieHHOI) Ha
MpUMepe KeJe3a U aTFOMUHUS.

Komnemenyusi.—Cnocoben  pewams  munogvie 3a0auu  nNpo@peccuoHaibHOl
0esimeNbHOCMU ~ HA ~ OCHO8€  3HAHUL  OCHOBHbIX 3AKOHO8 MamemMamuyecKux,
eCmecmeeHHOHAYYHbIX U 00WenpodecCUOHAlIbHbIX OUCYUNIUH C HPUMEHEeHUEeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBLX

mexnono2utl(OIIK-1)

Bonpocwl k 3auemy

l.Ilpuponnas Boma. Crtounble BoAbl. (OCOOEGHHOCTH XHWMHYECKOTO COCTaBa
MPUPOJHBIX U CTOYHBIX BOJ. JKecTKOCTh BOABI, €€ BUbl. Bogonoaroroska.

2 IlporonHo-uenTponnas teopus /I.J1. MBanenko u E.H. ['anona. KBaHToBBIEC UnCIIa.
JIBolicTBeHHAas npupoaa 3eKTpoHa. CrocoObl U300paXeHus 3JIEKTPOHHOM
CTPYKTYPBI aTOMOB 3JIEMEHTOB.

HJ[-1VK-1 Cnocoben ocywecmenaims NOUCK, KPUMUYECKULU AHAU3 U CUHME3
UHGOPpMAYUU, NPUMEHSMb CUCTEMHDBIL NOOX00 OJI5 peuletuss NOCMAsIeHHbIX 3a0ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHSMb CUCTEMHDBLL NOOX00 OJIsl peuleHuss NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 0151 npoeedeHUs 3a4ema

1.OnummTe XUMUYECKUE CBOMCTBA OKCHA Kalablins, okcuaa kpemuus (IV) u okcuna
IIUHKA.

2.PaccunraiiTe Maccy THAPOKCHIA HATPUS W MacCy BOJBI, HEOOXOAUMYIO IS
npurotoBiieHus S00r 5% Moroliiero pactopa.

Komnemenyusi.—Cnocoben  pewams  munogvie 3a0auu  nNpo@peccuoHalbHOl
0esimeNbHOCMU ~ HA ~ OCHO8€  3HAHUL  OCHOBHbIX 3AKOHO8 MAmMeMamuyecKux,
eCmecmeeHHOHAYYHbIX U 00WenpodecCUOHANbHbIX OUCYUNIUH C HPUMEHEeHUEeM



UHDOPMAYUOHHO-KOMMYHUKAYUOHHBLX

mexnono2uti(OIIK-1)

Bonpocwl k 3auemy

1. Amromunuii. du3nyeckue M XMMHUYECKHE CBOMCTBA, €r0 COCAUHCEHUS, CIIABBHI,
HCTIO0JIb30BaHUE B TeXHUKE. AMGMOTEPHOCTh OKCHAOB U THIPOKCHIOB ATIOMUHHUS.

2. Iuccoumanusi BoAbl. MMOHHOE MNpou3BeleHHWE BOJIbl. BOIOpPOIHBIN ITOKa3aTEeNb.
CnocoObI ero onpeeseHus.

HJ[-1VK-1 Cnocoben ocywecmensaims NOUCK, KPUMUYECKULU AHAU3 U CUHME3
UHGOpMAYUU, NPUMEHSAMb CUCTEMHDBIL NOOX00 OJI51 peuletus NOCMAsIeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,
NPUMEHSMb CUCTEMHDBLL NOOX00 0I5l peuleHust NOCMABIEHHbIX 3A0ay
Ilpakmuueckue 3a0anus 051 npoedeHUs 3a4ema
1.MetonoMm »ayiekTpoHHOTO OanmaHca mnoadepure KOAXDPUUIUEHTHI, YKaKUTE
OKHCIIUTEIb K BOCCTAHOBUTEIb B PEAKITUAX:

Zn + HNO3(kxon11)—Zn(NO3)2 + NO2 + H20;

Fe(OH)+O2+H20—Fe(OH)s;
2.BpraucianTe KOHIIEHTPAIMI0 HOHOB BOJOpPOJA W THIAPOKCHJ HOHOB, eciau pH
pacTtBopa paseH 10.

Komnemenyus.—Cnocoben  pewiams  munogvie 3a0a4u  NpoheccUuoHarbHOuU
0esimeNbHOCMU ~ HA  OCHO8€  3HAHUL  OCHOBHbIX 3AKOHO8 MamemMamuyecKux,
ecmecmeeHHOHAYYHbIX U  00uenpodheccUoHanbHblX OUCYUNIUH C NpUMEHeHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBLX

mexnono2utl(OIIK-1)

Bonpocwl k 3auemy

1.CpoiicTBa pacTBOpOB HedneKTpoauToB. Ocmoc. 3akonsl Baut-I'odhda u Payms.
2.Metajuibl U1 HEMETAJUIbL, UX MOJOXEHUE B MEPUOANYECKON cructeme. OCHOBHBIE
CBOMCTBA 3JIEMEHTOB — aTOMHBIM paauyC, HDHEPrus HWOHU3ALHUH, CPOJICTBO K
BJIEKTPOHY M  DJIEKTPOOTPULATEIIBHOCTh, BO3MOXHBIE CTEIIEHU OKUCJICHHS,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIHBIE CBOWMCTBA JJIEMEHTOB. l3MEHEHHE CBOWCTB
AJIEMEHTOB B Tmepuogax W rpynnax. OOIlleHaydyHOe 3HAY€HUE MEPUOAUYECKOTO
3aKOHA U MEPUOIUYECKON CUCTEMBI XUMUYECKUX 3eMeHTOB .M. Menneneena.

HJ[-1VK-1 Cnocoben ocywecmensaimos NOUCK, KPUMUYECKULU AHAAU3 U CUHME3
UHGOpMAYUU, NPUMEHSMb CUCTEMHDBIL NOOX00 0I5l PeuleHUss NOCMABIIEHHbIX 3A0ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHSMb CUCTEMHDBLL NOOX00 OJIsl peulerus NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 0151 npoeedeHUs 3a4ema

1.PaccuuTaiiTe Maccy rameHoi U3BEeCTH, HEOOXOIUMOMW IJisl yCTPAHEHUSI BPEMEHHON
KECTKOCTHU B OJTHOM KyOMYECKOM METPE BOBI, €CITH JKECTKOCTh BOJIBI 7K.

2 Paccuwnraiite pH peuHoii BOIBI, €CIM KOHIEHTPALUH TMAPOKCHI-HOHOB B Hel 107



MOJIB/ M.

Komnemenyusi.—Cnocoben  pewams  munogvie 3a0auu  nNpo@peccuoHaibHOl
0esimeNbHOCMU ~ HA ~ OCHOB8€  3HAHULL  OCHOBHbIX 3AKOHO8 MameMamuyeckux,
eCmecmeeHHOHAYYHbIX U 00WenpodecCUOHANbHbIX OUCYUNIUH C HPUMEHEeHUEeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBLX

mexnono2utl(OIIK-1)

Bonpocwt k 3auemy

1.KucnoTel, OCHOBaHUA, cOJW U aM@oTepHble coenuHeHuss B cBere TI/I.
HeoOpaTuMeble peakiiii HFOHHOTO 0OMEHA, UX THIIBI.

2. Tunbl XUMHYECKOW CBS3U: KOBAJICHTHAs, WOHHAs, MeTajuinueckas. PaboThl
JIsrouca, I'evitnepa, Jlonmona, IlonuHra u ap. B y4€HHH O XUMHYECKOU CBS3H.
HNonnas cBA3b, €€ mpuposia, MOHHBIE KpUCTaLIbl. KpucTtaiummueckue BElIECTBA C
MOHHOM PENIETKOM, UX CBOKCTBA.

H/I-1VK-1 Cnocoben ocywecmenims NOUCK, KPUMUYECKUU AHAIU3 U CUHME3
UHGOpMAYUU, NPUMEHAMb CUCTEMHDBIL NOOX00 OJI51 peulenusi NOCMA8IeHHbIX 3a0ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHAMb CUCTEMHBLU NOOX00 0I5 peuleHUsi NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 051 nposedeHUs 3a4ema

[.ITpn kakoil Temmeparype 3amep3aeT pacTBop, coxaepxkamui 1000r riounepuHa
CsHs(OH)3 1 2000r BoBbI.

2.Hanummwre ypaBHEHUS pEaKIUii, C TOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBUTH
cienyromue mnpespameHus: Zn—ZnSOs—Zn(OH)—(ZnOH);PO4—Zn3(PO4)2,
peakmusiM  OOMEHa  COCTaBbTE€ HWOHHBIE  ypaBHEHUS, K  OKHUCIUTEIHHO-
BOCCTAHOBUTEIHHBIM PEAKIUSIM — YPaBHEHHSI JIEKTPOHHOTO OaaHca.

Komnemenyus.—Cnocoben  pewiams  munoevie 3a0a4u  NpoheccUuoHarbHOU
0esimenIbHOCmU  HA ~ OCHOB€  3HAHUL  OCHOBHLIX 3AKOHO8 MameMamuyecKux,
ecmecmeeHHOHAYYHbIX U  00uenpodeccUuoHanbHblX OUCYUNIUH C NpUMEHeHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX

mexnono2utl(OIIK-1)

Bonpocwi k 3auemy

1.KoBaneHTHasi CBsi3b, €€ MPUPOJA U MEXaHU3M OOpazoBaHUs. MeTOoJ BaJICHTHBIX
cBazeit. CrnocoObl M300pakeHUs] KOBAJICHTHBIX CBS3€H, CBOWCTBA KOBAJICHTHBIX
CBSI3€M: JIIMHA, DHHEPrusl, HACBIIIEHHOCTh, HampaBlIe€HHOCTh. [loHATHE O
rUOpUAN3alMi ATOMHBIX OpOUTaNiell. 6 U T — CBs3U. Pa3HOBUIHOCTH KOBAJICHTHOM
CBSI3U — HEMOJISIpHAs, OJIsIpHAs], JOHOPHO-aKIIENTOPHAs.

2. Kommnekcubeie coenunenuss KC. Koopaunammonnass teopust BepHepa. Metoasl
nonyuenusi KC. BHyTpeHHSIE ¥ BHEIIHSIST KOOPAUHAIMOHHBIE C(epbl KOMIUIEKCOB.
CtpykTypa BHYTpEHHEH KOOpAMHAIMOHHOW cdephl. lleHTpanbHbll aTOM -
KOMIUIEKCOOOpa30BaTeb, JUTaHIbl, KOOPAUHAIIMOHHOE YUCIO, 3apsi] KOMIUIEKCHOTO
MoHA. XUMHUYECKasl CBSI3b B KOOPJIMHAIIMOHHBIX COCUHEHUSIX. THUIBI KOMITJIEKCHBIX



coeIMHEHU. 3HaUeHHue KOMIUIEKCHBIX COCIMHEHHH B XUMHH, OHOJIOTHH, CEILCKOM
XO3AUCTBE U TEXHUKE.

HJ[-1VK-1 Cnocoben ocywecmensamos NOUCK, KPUMUYECKUL AHAIU3 U CUHME3
UHGOpMAYUU, NPUMEHSMb CUCTNEMHDBIL NOOX00 OJI5 peuletuss NOCMAasIeHHbIX 3a0ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NpUMEHMb CUCTEMHDBIL NOOX00 0I5l peuleHuss NOCMABIIeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 051 npoeedeHUs 3a4ema

| . Hanummrte ypaBHEHUS peakIMii, ¢ TOMOIIBI0 KOTOPHIX MOXHO OCYIIIECTBUTH
CleAyIoNIue

2.CTtpoeHue NpoCTENINX MOJIEKYJ, TOISIPHOCTh MoJieKy Ha npumepeCO2 u NHs.

Komnemenyusi.—Cnocoben  pewams  munogvie 3a0auu  nNpo@peccuoHaibHOl
0esimeNbHOCMU ~ HA ~ OCHO8€  3HAHUL  OCHOBHbIX 3AKOHO8 MamemMamuyeckux,
eCmecmeeHHOHAYYHbIX U 00WenpodecCUOHANbHbIX OUCYUNIUH C HPUMEHEeHUEeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBLX

mexnono2utl(OIIK-1)

Bonpocuvl k 3auemy

1.CunbHbIe 3J€KTPOaUTHI, UX aucconuanus. COCTOSHUE CHIBHBIX 3JEKTPOJUTOB B
pacTBOpax, akTUBHOCTh U KOA(PDHUIIMEHT aKTUBHOCTH HOHOB.

2.00mme cBeneHUs O pacTBopax. Tumbel pacTBOpoB. PacTBOpUMOCTH BEMIECTB.
3aBUCUMOCTh PACTBOPUMOCTH OT TIPUPOJABI W CBOMCTB PACTBOPUTENA U
PacTBOPEHHOTO BEIIECTBA.

HJ[-1VK-1 Cnocoben ocywecmenaims NOUCK, KPUMUYECKULU AHAU3 U CUHME3
UHGOpMAYUU, NPUMEHSMb CUCTEMHDBIL NOOX00 OJI5 peulenus NOCMAsIeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHSMb CUCTEMHDBLL NOOX00 015 peuleHuss NOCMABIeHHbIX 3A0ay

Ilpakmuueckue 3a0anus 0151 npoedeHUs 3a4ema

l.IlpuzHaky  MOpakTUYECKOro  MpoTeKaHus  peakuuid  oOMena. CocraBbTe
MOJICKYJIIPHBIE ¥ MOHHO-MOJICKYJIIPHBIC YPAaBHCHHS PEaKIMil B3aMMOJICUCTBHS B
pacTBOpax MEXKIY:

Cr(OH)3;u KOH —; FeSOsu (NH4)2 S —;
2.YKaxuTe NPOAYKThl pPEAKIUA M METOAOM 3JJIEKTPOHHOTO OanaHca mnoadepute
KO3 ULIMEHTHI:
Fe + Ch— ?;

He+HNOjs (pa36.)—Hg(NO3)+ ? +H,0.

Komnemenyusi.—Cnocoben  pewams  munogvie 3a0auu  nNpo@peccuoHalbHOl
0esimeNbHOCMU ~ HA  OCHO8€  3HAHULL  OCHOBHBIX 3AKOHO8 MAamemMamuyeckux,
eCmecmeeHHOHAYYHbIX U 00WenpodecCUOHAlbHbIX OUCYUNIUH C HPUMEHEeHUEeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBLX



mexnono2utl(OIIK-1)

Bonpocw k 3auemy

1. I'anbBaHOKOPPO3USl, MPUUUHBI €€ BOSHUKHOBEHUS. Koppo3us criiaBa amfoMUHUS U
MeIIU B pa3NyHbIX cpenax. [IpuBeaure cxembl. YKax)uTe NEPBUYHBIE U BTOPUUHbBIC
MPOLECCHI, TPOTYKTHI KOPPO3UHU.

2.Atomusbie sapa. Mx cocrtaB.M3otonbl. M300apel. KBanToBbie uncna. CocTosiHue
AJIEKTPOHOB B aTOME.

HJ[-1VK-1 Cnocoben ocywecmenams NOUCK, KPUMUYECKULU AHAAU3 U CUHMeE3
UHGOpMAYUU, NPUMEHSAMb CUCTEMHDBIL NOOX00 OJI51 peuletus NOCMAsIeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHSMb CUCTEMHDBLL NOOX00 OJI5l peuleHus NOCMABIeHHbIX 3A0ay

Ilpakmuueckue 3a0anus 051 npoedeHUs 3a4ema

1.CocTaBbTe YypaBHEHHS COOTBETCTBYIONIUX XUMUYECKHUX PEAKITUN YCTPaHEHUS
Pa3IMYHBIX BUOB KECTKOCTH BOJBI, IPUMEHICMBIX B BOJAOIIOATOTOBKE.
2.Borauciaute Maccy coimu MgSO47H2O u maccy Boabl, HEOOXOAUMBIE IS
npurotoBiieHus S00r pacrBopa ¢ MaccoBou gonerd MgSO4 12%.
Komnemenyus:—Cnocoben  pewams munosvie 3a0auu  nNpopheccuoHaIbHOU
O0esimenbHOCMU  HA  OCHOB8e 3HAHUL  OCHOBHBIX 3AKOHO8  MAamMeMamuyeckux,
eCcmecmeeHHOHAYYHbIX U 00WenpodecCUoOHanIbHblX OUCYUNIUH C NpPUMEHEHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBLX

mexnono2utl(OIIK-1)

Bonpocwi k 3auemy

1.Boga xak pacTBopuTenb. BpeMeHHas 1 MOCTOsIHHAS )KEeCTKOCTh BOABL. CIIOCOOHI ee
yCTpaHEeHHUS.

2.Kak u3meHsieTcs BOCCTaHOBUTEINIbHAA aKTUBHOCTh MeTaiuioB [I-A moarpynmsr? Kak
HM3MEHSETCS OCHOBHOM XapaKTep OKCHUIOB U THAPOKCHIOB 3TUX METAJIOB?

HJ[-1VK-1 Cnocoben ocywecmenams NOUCK, KPUMUYECKULU AHAU3 U CUHME3
UHGOpMAYUU, NPUMEHSMb CUCTEMHDBIL NOOX00 OJI5 peulenus NOCMA8IeHHbIX 3a0ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHMmMe3
uHgopmayuu,
NPUMEHSIMb CUCTEMHDBIL NOOX00 OJIsl pellerus NOCMABIeHHbIX 3a0ay
Ilpakmuueckue 3a0anus 0151 npoedeHUs 3a4ema
1.Onpenenure 3apsig BHYTPEHHEN KOOPAUHAIMOHHONW cepbl U cocTaBbTe (HOPMYJIIbI
JBYX BEIIECTB, B KOTOpPhIE OHa BXoAWT. Ompemenure KOOPAUHAITMOHHOE YHCIIO
KOMILJIEKCOOOpa30BaTeIs:
[Co’*(NH3)2(NO2)a].

Hanummre BeIpakeHUE 11 KOHCTAHThI JUCCOIUAIINN (HECTOMKOCTH) KOMIUIEKCHOTO
HOHA.
2.Hanumwre MOJIEKYIISIpHBIE U HOHHBIE YPABHCHUS PEAKITUHU THIPOIIN3a COJICH:

a) NH4CH3COO; 6) (NH4)2S.
Komnemenyus:—Cnocoben  pewams munosvie 3a0auu  nNpopheccuoHaIbHOU



0esimenIbHOCmU  HA ~ OCHO8€  3HAHULU  OCHOBHbLIX 3AKOHO8 MameMamuyecKux,
ecmecmeeHHOHAYYHbIX U  00uenpodeccUoHanbHblX OUCYUNIUH C NpUMEHeHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX

mexnono2utl(OIIK-1)

Bonpocwi k 3auemy

1.OCHOBHBIE TTONOKEHUA TEOPHUH JIEKTPOIUTHUECKOU aucconmanuu C. AppeHnyca.
I'mpparanus u quccouunanus. MiIoHHbIE paBHEHHS PEAKIIUM.

2. OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. Tunel OBP. Baxuenmue
OKHMCJIUTENN W BOCCTAHOBUTENH. OTBET MOTHBUPYHTE C TOYKU 3PEHUS CTPOECHUS
aTOMOB.

HJ[-1VK-1 Cnocoben ocywecmensams NOUCK, KPUMUYECKULU AHAIU3 U CUHMeE3
UHGOpMAYUU, NPUMEHSMb CUCTEMHDBIL NOOX00 OJI5l peuletuss NOCMAsIeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,
NPUMEHSMb CUCTEMHDBLL NOOX00 0I5l peuleHusi NOCMABIeHHbIX 3A0ay
Ilpakmuueckue 3a0anus 051 npoedeHUs 3a4ema
1. Hanmummre snexTporHbie (OpMYyIsl aToMOB Fe 1 Se ' COOTBETCTBYIONTUX HOHOB:
Fe®*, Se?.
2. Hanumure GopMyJibl CIETYIONMIUX COJICH:

a) cyJbdaTa KaibIus;

0) xJIopHa THAPOKCOATIOMUHUS;

B) TUAPOKapOOHATA KaJIUSs;

r) pocdara aMmmMOHUS;

1) cyJib(aTa HATPHS,

e) nuruapodocdara marausi.

Komnemenyus.—Cnocoben  pewiams  munogvie 3a0a4u  NpoheccUuoHarbHou
0esimenlbHOCmU  HA ~ OCHOB€  3HAHUL  OCHOBHbLIX 3AKOHO8 MameMamuyecKux,
ecmecmeeHHOHAYYHbIX U  00uenpodeccUoHanbHblX OUCYURIUH C NpUMEHeHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBLX

mexnono2utl(OIIK-1)

Bonpocwt k 3auemy

1. Iuccounanusa Boasl. loHHOE Mpou3BeneHue Boabl. BOnOpoIHbBINM MOKa3aTeb
(pH), MmeTobI €ro onpeaeaeHusl.

2 ITapameTpbl M CBOMCTBA THUIOB XUMHYECKHX CBsizeld. CTENeHb OKUCICHUA.
BanentHocTh 35ieMeHTOB. AMOppHOE M KPUCTAJUIMUYECKOE COCTOSIHHME BEIIECTBA.
XuMHUYeCKasi CBA3b B TBEPIBIX TelaxX. XUMHUYECKas CBSI3b B MOJYIMPOBOJHHKAX M
IUBJIEKTPUKAX.

HJ[-1VK-1 Cnocoben ocywecmenams NOUCK, KPUMUYECKULU AHAAU3 U CUHME3
UHGOpMAYUU, NPUMEHAMb CUCTEMHDBIL NOOX00 OJI5 peuletuss NOCMAsIeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmansims HNOUCK, KPpUMUYECKUU aHAIU3 U CUHMe3
uHgopmayuu,



NPUMEHAMb CUCIEMHDBIU NOOX00 018 pelleHUsi NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 051 nposedeHUs 3a4ema

1.Onpenennure MONSIPHYIO KOHLIEHTPALUIO PACTBOPA, MOJIYUYEHHOTO MPH
pacTtBopeHuH cyibdara HaTpust Maccoit 42,6 r B Bojie Maccoit 300 r, eciu IIOTHOCTh
IIOJIy4€HHOTO pacTBopa paBHa 1,12 r/cm’.

2. IlIpu xakoil TemnepaType OyAET KUMETh pACTBOP, COCTOSIIIIUN U3 OJJHOTO JIUTpa
sTIiIoBoro cnupra p=0,8r/cM® U 0JJHOTO JTUTPa BOJIBI.

Komnemenyus.—Cnocobern  pewams  munogvie 3a0ayu  Npo@peccuoHaibHoU
0esimeNbHOCMU ~ HA ~ OCHO8€  3HAHULL  OCHOBHBIX 3AKOHO8 MamemMamuyeckux,
eCmecmeeHHOHAYYHbIX U 00WenpodecCUOHANbHbIX OUCYUNIUH C HPUMEHEeHUEeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBLX

mexnono2utl(OIK-1)

Bonpocul k 3auemy

1.Karonnsie u aHOAHBIE TOKPBITUSA. [ I[POTYKTHI 3JIEKTPOXUMHUYECKON KOPPO3UH.

2.I'anbBaHUYECKUI TOJTY3JIEMEHT, TalbBaHUYECKUN 3yieMeHTTuna Jlanmans-Axoou,
ero ycrpoictBo. YpaBHenne Hepucra. Hanpsixenue I'D, ero namepenue.

HJ[-1VK-1 Cnocoben ocywecmensimos NOUCK, KPUMUYECKULU AHAIU3 U CUHME3
UHGOpMAYUU, NPUMEHAMb CUCTEMHDBLL NOOX00 0I5l peuleHus NOCMAasIeHHbIX 3a0ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHSMb CUCTEMHDBIL NOOX00 OJIsl pelleHus NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 051 npoeedeHUs 3a4ema

1.Koppo3ust XpoMApOBaHHOTO KeJie3a MPU HApYIICHUH TIEJIOCTHOCTH TIOKPBITHUS B
HEUTPaAJIbHOU CPENI€ U KUCIIOM.

2.Hanummwre BBIpaXeHHE KOHCTAHTHl XUMHYECKOTO PABHOBECHS IS CJCTYIOIIUX
peakmmii: Fe O3(k)+3CO(T) <>2Fe(k)+3CO2(r); Na(r)+3H2(r) «>2NH3(T). B xakom
HAIPaBJICHUU CMEIACTCS PAaBHOBECHE B JIAHHBIX CHCTEMax a) MPU YBEIWYCHUU
KOHIICHTPAIIUX UCXOTHBIX BEIIECTB; 0) YBETUUCHUH JTABJICHUS B CUCTEMAaxX ?

Komnemenyus.—Cnocoben  pewiamv  munoevie 3a0a4u  NpoheccUuoHarbHOuU
0esimenIbHOCmU  HA ~ OCHOB€  3HAHUL  OCHOBHbLIX 3AKOHO8 MameMamuyecKux,
ecmecmeeHHOHAYYHbIX U  00uenpodeccUoHanbHblX OUCYUNIUH C NpPUMEHeHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnono2utl(OIIK-1)
Bonpocwi k 3auemy
1.OHepretuueckrie SPEGEKTHl XUMHUECKUX peakuuid. BHyTpeHHsiss »Hepruss u
SHTaNBINS 00pa3oBaHUs XMMHUYECKUX coennHeHud. Tepmoxumus. IlepBoe Hauano
TepMOJANHAMUKH. 3aKoH ['ecca, clieICTBHS U3 3aKOHA, €r0 3HAYEHUE U IPUMEHEHUE.
2.3amura METauIOB OT KOppo3uu. PaznumuHble Buabl NOKpbITHWA. [IpoTekTopHas
3aIIuTA.
Karonnas 3amura. UTHTruOUTOPHI KOPPO3HH.



HJ[-1VK-1 Cnocoben ocywecmensams NOUCK, KPUMUYECKULU AHAAU3 U CUHME3
UHGOpMAYUU, NPUMEHAMb CUCTNEMHDBIL NOOX00 OJI5 peulenuss NOCMAasIeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUL AaHAIU3 U CUHMe3
uHgopmayuu,

NPUMEHSMb CUCTEMHDBLL NOOX00 OJisl peulerus NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 0151 nposedeHUs 3a4ema

1. Koppo3usi my>XeHOro »xKejae3a B pa3IMyHbIX cpeAax (HEUTpalbHOW, KUCION u
CTa0O0IIEIOYHON) C HAPYIIICHHBIM ITOKPHITHEM

2. Kakme mpormecchl MpOTEKAIOT Ha JJICKTpOJaX B TalbBAHWMYSCKOM DJIEMEHTE,
oOpaszoanHoM onektpogamu  Cu/Cu?* um  Hg/Hg?'? Vkaxure snektpon -
BOCCTAaHOBHUTEb U AJICKTPOJ — OKHCIIHTEINb.

Komnemenyus.—Cnocoben  pewiamv  munogvle 3a0ayu  NpogheccUuoHaIbHOU
0esAmeNbHOCMU  HA  OCHOB€ 3HAHULL  OCHOBHBIX 3AKOHO8  MAameMamuyecKux,
eCcmecmeeHHOHAYYHbIX U 00uenpohecCUOHANbHBIX OUCYUNIUH C NPUMEHEeHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX

mexnono2utl(OIIK-1)

Bonpocul k 3auemy

1.MonspHas TermioTa Cropanusi, €¢ MPUMEHEHUE B YHEPTETUKE.

2.BTopoe Hadamo TEPMOAMHAMUKH. DHTPOTHS U €€ W3MECHEHHE B XUMHUYECKHX
mponeccax. OJHepruss ['nb0ca. VYciaoBue CcaMONMPOU3BOJIBLHOTO  MPOTEKaHUS
XUMUYECKAX peakiuil. PacdeTsl M3MEeHEHWid SHTpoONHMHM W SHeprum [ mbbca s
oTIpe/IeTICHIS HANPABJICHHOCTH IPOTEKAHMSI XMMHYECKHX MTPOIIECCOB.

HJ[-1VK-1 Cnocoben ocywecmenams NOUCK, KPUMUYECKUL AHAAU3 U CUHME3
UHGOpMAYUU, NPUMEHMb CUCTNEMHDBIL NOOX00 OJI5 peuletus NOCMAasIeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHSMb CUCTEMHDBIL NOOX00 0I5l pellerus NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 0 nposedenus 3auema

1.Koppo3us criaBa alfOMUHHAS M MEAW B pa3IM4YHBIX cpenax. [IpuBenuTe CXEMBL.
YKaXuTe MepBUIHBIC U BTOPUYHBIE TIPOIIECCHI, MPOTYKTH KOPPO3HUH.

2.BnusiHre KaTanu3aTOpOB HAa CKOPOCTh XMMHMYECKUX peakuuid. ['OMOreHHbId M
TeTEPOreHHBIM KaTain3. MexXaHW3M JICHCTBUS KaTaln3aTOpOB B TOMOTCHHOM U
IeTEPOreHHOM KaTajau3ax. MHrHOUTOPBI B POMOTOPHI B KaTaIu3e.

Komnemenyus.—Cnocoben  pewiams  munosvle 3a0a4u  NpogheccuoHanbHO
0esimenIbHOCmU  HA ~ OCHOB€  3HAHUL  OCHOBHbLIX 3AKOHO8 MameMamuyecKux,
ecmecmeeHHOHAYYHbIX U  00uenpodeccUoHanbHblX OUCYUNIUH C NpUMEHeHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX

mexnono2utl(OIIK-1)

Bonpocw k 3auemy

1.CkOopoCTh XMMHUYECKMX pEakiuii U e€ 3aBUCUMOCTb OT KOHIEHTpaluu |
temnepatypbl. 3akoH aeictByromux macc K. I'ynpnbepra u I1. Baare. Koncranra



CKOPOCTH XUMHUYECKOW peakiuu, ee Qusnueckuid cMmbicia. 3akoH Baut-T'odda.
OHeprusi akTUBAIUH.

2.0Ouepretuyecke 3(P(dEKTbl XUMUYECKUX peakiuil. BHyTpeHHsAs dHeprus u
SHTaNbINS 00pa3oBaHUsl XMMHUYECKUX coennHeHud. Tepmoxumus. IlepBoe Hauano
TepMOJAMHAMUKH. 3aK0H ['ecca, clieICTBHS U3 3aKOHA, €r0 3HAYEHUE U IPUMEHECHUE.

HJ[-1VK-1 Cnocoben ocywecmensaims NOUCK, KPUMUYECKULU AHAU3 U CUHME3
UHGOpMAYUU, NPUMEHAMb CUCTEMHDBIL NOOX00 OJIsl pelleHUsi NOCMAsIeHHbIX 3a0ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHSMb CUCTEMHDBLL NOOX00 0I5l peuleHusi NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 0151 npoedeHUs 3a4ema

1. CoctaBpTe cXeMy KOPpPO3HH XPOMHPOBAHHOTO M HHKEIMPOBAHHOTO JKeje3a C
HapYMICHUSMH OKPHITUH TIPU KOHTAKTE C BOJIOM.

2.PaccunTaiiTe TEIIOTY CTOpaHHs MPOIMAHA W KOJWYECTBO TEIUIOTHI NPHU CTOPAHUU
1m* mponana (H. y.)

Komnemenyus.—Cnocoben  pewiams  munosvle 3a0a4u  NpoghecCcuoHanbHO
0esimenIbHOCmU  HA ~ OCHO8€  3HAHUL  OCHOBHbLIX 3AKOHO8 MameMamuyecKux,
ecmecmeeHHOHAYYHbIX U  00UenpodheccUoOHanbHblX OUCYUNIUH C NpUMEHeHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX

mexnono2utl(OIIK-1)

Bonpocwi k 3auemy

1.BTopoe Hauamo TepMOAMHAMUKHU. ODHTPONUA U €€ M3MEHEHHUE B XHMHUYECKHX
mponeccax. OHeprusi ['ub0ca. VYciaoBue CcaMONMPOU3BOJIBLHOTO  MPOTEKAHUS
XUMHUYECKUX peakuuil. PacdyeTsl u3MeHeHM# »HTponuu W sHepruu [ubOca s
OTIPE/ICJICHUS HAMIPABICHHOCTH NMPOTEKAHUSI XUMUYECKUX MPOIIECCOB.

2.DJIeKTpO- U MPOTEKTOPHAS 3AIIUTHI METALUIOB OT KOPPO3UU. CXEMBI, JIEKTPOHHBIE
ypaBHeHUs TpoiieccoB. Kakoil meramn 1enecooOpa3Hee BbIOpaTb B KadyecTBe
MPOTEKTOpA JAJIsl 3allUTHl COOPYKEHUH, BO3BOJIUMBIX B MOPCKOU Boie?

HJ[-1VK-1 Cnocoben ocywecmensims NOUCK, KPUMUYECKULU AHAU3 U CUHME3
UHGOpMAYUU, NPUMEHSMb CUCTNEMHDBIL NOOX00 Ol peuleHUss NOCMABIeHHbIX 3A0ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,
NPUMEHSMb CUCTEMHDBLL NOOX00 OJI5l peuleHus NOCMABIeHHbIX 3a0ay
Ilpakmuueckue 3a0anus 0151 nposedeHUs 3a4ema
1.Kakue nporiecchl MpOTEKaOT MPH SJICKTPOKOPPO3UN CBUHIIOBBIX 000JI0YEK KaOels
O] ICHCTBUEM BJIEKTPUUECKOTO TOKA?
2.a)HaNUIINTEe KUHETUYECKUE YpPaBHEHUSI CKOPOCTEH mpsiMOi peakiuu, oOpaTHOU
peaKIy 1 BhIpaXKeHNe KOHCTAaHThI paBHOBECHS,

Crpadury T2N20 1)« CO2r)+ 2No() AH= -558,0 xIx
0) ompenmenuTe, B KAaKyI0 CTOPOHY CMECTHTCS XHUMHUYECKOE paBHOBECHE IMPHU
YBETUYCHUN  KOHIIEHTPAIIMM  TIEPBOTO  WCXOJHOTO  BEMIECTBA, MOBBINMICHUU



TCMIICPATYPbI U YBCIIMYCHUN JABJICHHA.

Komnemenyusi.—Cnocoben  pewams  munogvie 3a0auu  npo@peccuoHaibHOl
O0esimebHOCMU ~ HA ~ OCHO8€  3HAHULU  OCHOBHbIX 3AKOHO8 MamemMamuyeckux,
eCmecmeeHHOHAYYHbIX U 00WenpodecCUOHANbHbIX OUCYUNIUH C HPUMEHEeHUEeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBLX

mexnono2utl(OIIK-1)

Bonpocuvl k 3auemy

1.Oneprus ['u606ca 1 ee CBA3b ¢ SHTANBIIUEH U SHTpoMUel. TpeThe Hauaio
TepMOANHAMUKH. [loueMy HEBO3MOKEH BEUHBIN ABUTATEIb ?

2.Ilonatue 00 »SIEKTpoJaX U AIEKTPOJAHBIX MoTeHnuanax. CraHaapTHBIN
BOJIOPOJHBIN 3JIEKTPOA. Pl CTaHIapTHBIX 3JIEKTPOJHBIX MOTEHUHAIOB. Y PaBHEHHE
Hepacra. 'anpBaHWYECKHE JIEMEHTHL.

HJ[-1VK-1 Cnocoben ocywecmenams NOUCK, KPpUMUYECKUU AHATU3 U CUHME3
UHGOpMAYUU, NPUMEHAMb CUCTNEMHDBLL NOOX00 OJI51 peulenuss NOCMA8IeHHbIX 3a0ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHSMb CUCTEMHDBLL NOOX00 0I5l peuleHusi NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 015 npogedenus 3auema

1.CocraBbTe ypaBHEHUS pEAKLHMI TPOUECCOB, TPOUCXOAAIIUX MTPU FJIEKTPOKOPPO3UHU
TpyOOTPOBOIa MO ACHCTBUEM OJTYKTAFOIIMX TOKOB.

2. CocTaBbTe YpaBHCHHSI XUMHUUYECKHUX TMPOIECCOB, MPOTEKAIOIINX MPHU JICKTPOITH3E
pacmiaBoB NaOH u NiClzc HHEpTHBIMU 3JIEKTPOIaMH.

Komnemenyus—Cnocoben  pewams munosvie 3a0auu  nNpopheccuoHaIbHOU
0esAmenbHoOCmI.  HA  OCHO8€  3HAHUL OCHOBHBLIX 3AKOHO8 Mamemamudeckux,
eCmecmeeHHOHAYYHBIX U 00WenpodecCUOHANIbHbIX OUCYUNIUH C HPUMEHEeHUEeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBLX

mexnono2utl(OIIK-1)

Bonpocwl k 3auemy

1.Buabl XUMHUYECKHX UCTOYHUKOB AJICKTPUYECKON SHEPTUN: IEPBUYHBIC SJIEMEHTHI,
BTOPHUYHBIC JIEMEHTHI, TOTUIUBHBIE JICMEHTHI.

2.MenHOe u3IENHUE MOKPBITO HUKENEM. ByleT nu COXpaHEHO 3aIIUTHOE JIEUCTBUE
HUKEJIS MOCJIE TTOBPEXKICHUS NOBEPXHOCTH?

HJ[-1VK-1 Cnocoben ocywecmenams NOUCK, KPpUMUYECKUU AHATU3 U CUHME3
UHGOpMAYUU, NPUMEHAMb CUCTEMHDBIL NOOX00 OJI5 peuletus NOCMAsIeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHSMb CUCTEMHDBLL NOOX00 0I5l peuleHusi NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 015 nposedenus 3auema

|.BeruucinTe mMOTEHIMAaA BOJOPOAHOTO 3JEKTPOAa, MOTPYKEHHOTO B pactBop, pH
KOTOpPOT'O paBeH 3.



2.CocraBbTe ypaBHEHUS 3JEKTPOIHBIX MPOIECCOB, MPOTEKAOIIUX MPU AIEKTPOIU3E
BOJIHOTO pacTBopa xyopua xenesa (II1) ¢ yronsHbIM aHOIOM.

Komnemenyus.—Cnocoben  pewiamv  munoevie 3a0a4u  NpoheccUuoHarbHOuU
0esimelbHOCmU  HA ~ OCHOB€  3HAHUL  OCHOBHbLIX 3AKOHO8 MameMamuyecKux,
ecmecmeeHHOHAYYHbIX U  00uenpodheccUuoHanbHblX OUCYUNIUH C NpUMEHeHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX

mexnono2utl(OIIK-1)

Bonpocuwi k 3auemy

1. Koppo3usi TEXHUUECKOTO KeJe3a B Pa3IMYHbIX CpeJaX U METOJbI 3alIUThl €ro OT
koppo3uu. CoenriHeHus xkenesa. CriaBsl xene3a. YyryH U cTaib.

2.B KakoM COCTOSIHUU (B KPUCTAJUIMYECKOM HJIM MapooOpa3HOM) SHTpomus 1 MoJib
BelllecTBa 0OJIbIlIe PHU TOH ke TemmnepaType? OTBET MOTUBUPYUTE.

HJ[-1VK-1 Cnocoben ocywecmenams NOUCK, KPUMUYECKULU AHAIU3 U CUHME3
UHGOpMAYUU, NPUMEHAMb CUCTEMHDBIL NOOX00 OJI5l peuletus NOCMAsIeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHSMb CUCTEMHDBIL NOOX00 0I5l peuleHusi NOCMABIeHHbIX 3A0ay

Ilpakmuueckue 3a0anus 0151 npoedeHUs 3a4ema

1.. Onpenenuts TemIOTY 0Opa30BaHUN METaHa, €CJIM TEIIOTa €ro CropaHus
AHcrop.(CHar)) = -890,964 x/x/Monb. Temnotel cropanus H u C cooTBETCTBEHHO
PaBHBI:

AHcrop.(Har)) = -286,043 xJIx/Moab,  a AHcrop.(Cirpagur)) = -353,796 xJI>k/MOIIb.
2.Ilpsimas wim oOpaTHas peaknus OyAeT MPOTEKaTh P CTAHIAPTHBIX YCIOBUAX B
CHUCTEME:

CHuqr) + CO2ry == 2COq) + 2Ho(r)
OTBET MOTUBHPYWUTE COOTBETCTBYIOIINMU PACUECTAMMU.

Komnemenyusi.—Cnocoben  pewams  munogvie 3a0auu  npo@peccuoHaibHOl
O0esimeNbHOCMU ~ HA  OCHO8€  3HAHUL  OCHOBHbIX 3AKOHO8 MamemMamuyeckux,
eCmecmeeHHOHAYYHbIX U 00WenpodecCUOHANbHbIX OUCYUNIUH C HPUMEHEeHUEeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBLX

mexnono2utl(OIIK-1)

Bonpocwi k 3auemy

1.KarogHble W aHOAHBIC IOKPBITHS JJIS 3allUThl METANIOB OT KOPPO3UU B
CTaTUYECKUX W JWHAMHYeCKuX ycioBusx. CocraBbTe CXeMy KOPpPO3HH
XPOMHPOBAaHHOTO W HHUKEITUPOBAHHOTO JKejie3a C HApYIICHUSMHU TMOKPBITUNA TPHU
KOHTAKTE C BOJIOM.

2. Kakne cnenctBusi n3 3akoHa .M. I'ecca BBl 3HaeTe, U KaKO€ IPAKTHUYECKOE
3HAY€HHUE OHU UMEIOT?

Ilpakmuueckue 3a0anus 0151 nposedeHUs 3a4ema

1.Kakne XxuMHUECKHEe MPOIIECCHl MMPOTEKAIOT HA JICKTPOIaX IIPH 3apsaKe U pa3psIKe



CBHUHIIOBOTO aKKyMyJsiTopa?

2. CocTaBbTe CX€My IPOILECCOB, MPOUCXOASAIINX HA MEIHBIX JJEKTPOAax, MHpHU
AJIEKTPOJIN3€ BOJHOTO pactBopa cyinbpara meau (11).

Komnemenyus.—Cnocoben  pewiams  munogvie 3a0a4u  NpoheccUuoHarbHOuU
0esimenIbHOCmU  HA ~ OCHO8€  3HAHUL  OCHOBHbLIX 3AKOHO8 MameMamuyecKux,
ecmecmeeHHOHAYYHbIX U  00uenpodeccUoHanbHblX OUCYUNIUH C NpUMEHeHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX

mexnono2utl(OIIK-1)

Bonpocuwi k 3auemy

1.Karanuz. Teopus romoreHHOro Karanusa.Teopusi TeTepOreHHOTO KaTaau3a.
2.ChopmynupyiiTe ¥ HaNMIIUTE MaTeMaTUyeckoe BblpaxkeHue | 3akonHa
TEPMOJMHAMUKHU, YKa3aB (PU3HMUECKUN CMBICT BXOASIIUX B HETO BEJIMYHH.

HJ[-1VK-1 Cnocoben ocywecmensams NOUCK, KPUMUYECKULU AHAAU3 U CUHMeE3
UHGOpMAYUU, NPUMEHMb CUCTEMHDBIL NOOX00 OJI51 peuletuss NOCMA8IeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHAMb CUCIEMHDBIU NOOX00 018 pelleHUsl NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 051 npoedeHUs 3a4ema

1. DOnexrponu3 pactBopa KoSO4 mpoBogunu npu cuiie Toka SA B TeueHwe 3 d.
CocraBbTe DJICKTPOHHBIE YPABHEHHS MPOIECCOB, MPOUCXOANIUX HA IJIEKTPOJIAX.
Kakas mMacca BOJbI MpU 3TOM pa3ioXWiach, U 4eMy paBeH 00beM Ta3oB (H. Y.),
BBIJICJIMBIINXCS HA KaToAe, aHoie?

2. TemnepaTypsblii K03(p(UIIMEHT CKOPOCTH HEKOTOpPOH peakuuu paeH 2,3. Bo
CKOJIBKO pa3 YBEIUIUTCS CKOPOCTh 3TOW PEAKIINH, €CIIA MOBBICUTH TEMIIepaTypy Ha
25 rpanycoB?

Komnemenyus.—Cnocoben  pewiams  munoevie 3a0a4u  NpoheccUuoHarbHOuU
0esimenIbHOCmU  HA ~ OCHO8€  3HAHUL  OCHOBHbLIX 3AKOHO8 MameMamuyecKux,
ecmecmeeHHOHAYYHbIX U  00uenpodeccUoHanbHblX OUCYUNIUH C NpUMEHeHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX

mexnono2utl(OIIK-1)

Bonpocwt k 3auery

1. Kakue peakuuu Ha3bIBatOTCA 00paTUMbIMU U HeoOpatumbiMu? [lpuBenure
MPUMEPHI TAKUX PEAKIMI.UTO TakO€ XUMUYECKOE PABHOBECUE U MIOYEMY OHO
HAa3bIBAECTCA TUHAMHUYECKHUM ?

2. Hanumure wMareMarudyeckoe BbIpaxeHue [I-3akoHa TEepMOAWHAMUKU  JUIS
HEOOpaTUMOro W OOpaTUMOIO MPOIECCOB, yKa3aB (DU3NUYECKUN CMBICH BXOISIIUX
BHETO BEJINYHH.

HJ[-1VK-1 Cnocoben ocywecmenams NOUCK, KPUMUYECKULU AHAAU3 U CUHME3
UHGOpMAYUU, NPUMEHAMb CUCTEMHDBIL NOOX00 OJI5 peulenuss NOCMA8IeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,



NPUMEHAMb CUCIEMHDBIU NOOX00 018 pelleHUsi NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 051 nposedeHUs 3a4ema

1.Tok cunout 2,5A, npoxoas dyepe3 pacTBOp 3JeKTposuTa 3a 30 MUH. BBIACISET W3
pactBopa 2,77 r metauia. Haiinure MOJIIpHYIO MacCy 3KBUBAJIEHTAa METAIA.
2.CocTaBbTe CXEMBI JABYX JJIEMEHTOB, B OJTHOM H3 KOTOPBIX ITUHK - OTPUIATEIHHBINA
AIEKTPOJl, B JAPYrOM — TIOJOXKHUTEIbHBIN. [IpuBeanTE SIEKTPOHHBIE ypaBHEHUS
aHOIHOTO M KaTOJIHOTO IPOIIECCOB.

Komnemenyus.—Cnocoben  pewiamv  munoevie 3a0a4u  NpogheccUuoHarbHOU

0esimenIbHOCmU  HA ~ OCHOB€ 3HAHUL OCHOBHLIX 3AKOHO8  MameMamudeckux,

ecmecmeeHHOHAYYHbIX U  00uenpodheccUoOHanbHblX OUCYUNIUH C NpUMEHeHUeM

UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX

mexnono2utl(OIIK-1)

Bonpocwt k 3auery

| .HanpaBneHHOCTH IPOILIECCOB B ITpUpoAe.BTOpOi 3aKOH TEPMOIUHAMUKHU.
2.DaKTOopBI, BAUSIONINE HA aKTUBHOCTh KaTAIM3aTOPOB XUMUYECKUX PEAKITUH.

HJ[-1VK-1 Cnocoben ocywecmenims NOUCK, KPUMUYECKULU AHAIU3 U CUHME3
UHGOpMAYUU, NPUMEHSMb CUCTNEMHDBIL NOOX00 OJI51 peulenus NOCMAasIeHHbIX 340ay
HJ[-3VK-1Cnocoben ocywecmensims HOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu,

NPUMEHAMb CUCIEMHBII NOOX00 O] pelleHUsl NOCMABIeHHbIX 3a0ay

Ilpakmuueckue 3a0anus 0151 nposedeHUs 3a4ema

1.Kakue mpomecchl TPOTEKAIOT TMPH KOPPO3UH TEXHHUYECKOTO JKeile3a B
aTMochepHbIX ycraoBusax? CocTaBbTe JIEKTPOHHBIC YPABHEHHUS dTUX TPOTIECCOB.
2.Kak Bmuser pH cpenbl Ha CKOpPOCTh KOppo3uum xene3a u uuHka? [louemy?
CocTaBbTe ypaBHEHUSI COOTBETCTBYIONIHMX MPOIIECCOB.

7.4 MeToan4yeckne MaTepPUAaJibl, ONpee/sole Npoueaypbl OeHUBAHUS
3HAHWI, YMEHHWIl, HABBIKOB XapPAKTEPU3YIOIIHX 3Tanbl (OPMHUPOBAHUS
KOMIIeTeH Uil

Jlokanvnoii Hopmamugnwiti akm yuugepcumema Iln Kyol'AY 2.5.1 «Texywuti
KOHMPOIb YCNe8aemMoCmu U NPOMENCYMOYHAS AmMmecmayus 00yuaouuxcsy.

Keiic-3a0anus

Pezynomam evinonnenus xeic-3a0aHusi OYeHUBAEMC L C YYemoM CAeOVIOUUX
Kpumepues:
— NOJHOMA NPOPAOOMKU CUMYAYUU,
— NOJHOMA BbINOJIHEHUsL 3A0AHUSL,
— HOBU3HA U HEOPOUHAPHOCMb NPeOCMABIeHHO20 MAMepuald u peueruil;
— NepCneKmMuUBHOCMb U YHUBEPCANbHOCIb PeULeHULL,
— YMeHue apeyMeHmupo8ano 000CHO8AMb BbLOPAHHBLU BAPUAHM PeUleHUsL.
Ecnu pezynomam evinonmnenus Keuc-3a0auus coomeemcmeyem 0003HAUeHHOMY
Kpumepuro CcmyoeHmy npuceausaemcsi oOuH 60ann (3a Kaxcoviti Kpumepuil no 1
oanny).



Ouenka «comauyHo» — npu Habope 8 5 6annos.

Ouenka «xopouo» — npu Habope 6 4 bana.

Ouenka «yooeiemeopumenbno) — npu Habope 6 3 basia.
Ouenka «neyoosiemeopumenvno» — npu nabope 8 2 bana.

Tecmoeuvie 3a0anusn
OyeHka «OMAuYHO» 8bICMABIACMCS NPU YCI0BUU NPABUTILHO20 OMEEmad CIyO0eHmda
He menee uem Ha 85 % mecmoswlx 3a0aHull.
OyeHnka «xopouo» 8blcmasisiemcs Npu YCio8Uuu NPasuilbHO20 0OMeema CmyoeHma He
menee yem Ha 70 % mecmogwvix 3a0aHuUll.
OyeHnka «y0081emeopumenbHo» 8biCMAagIsLemcs npu yClogul NPAsUIbHO20 omeema
cmyoeuma He meHee yem Ha 51 %o.
OyeHnka «Hey006/1emeopUmeIbHOY BbICMABIAEMC s NPU YCA08UU NPABUTLHO20
omeema cmyoenma menee yem Ha 50 % mecmogvix 3a0aHuil.

Kpumepuu oyenxu yuacmusn 6 ouckyccuu:

Oyenusaemcs 3HaHue mamepuaid, CcnocooOHoCms K e20 0000wenuo,
KpUMUYECKOMY OCMbBICACHUIO, CUCMeMAmu3ayul, yMeHue aHAIUUPO8Ambs J02UKY
PAaccyscoerull U 8blCKA3bIGAHUI. HABLIKU NYOIUYHOU peyl, apeyMeHmayuu, 6e0eHuUs
OUCKYCCUU U NOJIEMUKU, KPUIMUYLECKO20 80CHPUSMUS UHDOPMAYUU.

Oyenka «OMIAUYHO» CMABUMCA, eClU: CMYOeHm NOJAHO YCBOUL YHeOHblll
mamepuan. Ilposensem nHasvlku ananuza, 0000ujeHUs, KPUMUYECKO20 OCMbICIICHUS,
NYOIUYHOU pedl, apeyMeHmayuu, 8e0enuss OUCKYCCUU U NOJeMUKU, KPUMUYECKO20
gocnpuamus uungopmayuu. Mamepuan u3nodiCeH SPAMOMHO, 8 ONpPedenleHHOll
JI02UYECKOU NOC1ed08ameIbHOCU, MOYHO UCNOIb3Yem s MEPMUHON02US, NOKAZAHO
VMeHUe ULTIOCMPUPOBAMb MeopemuiecKue NoJ0NCeHUs KOHKPEeMHbIMU NPUMepamu,
npUMeHsmb  UX 8 HOBOU CUMYayuu; BblCKA3bl8AmMb C8010 MOYKY 3DeHUs,
NPOOEMOHCMPUPOBAHO YCBOEHUE paHee U3YUEHHbIX CONYMCMEYIOWUX BONpPOCO8,
copMUPOBAHHOCMb U YCMOUYUBOCb KOMNEMeHYUll, YMeHull U Hasvikos. Mozym
ObImMb  donywenvl 00HA — 08e HEeMOUHOCMU NPU O0CBeUeHUU BMOPOCHENeHHbIX
BONPOCOS.

Oyenka «xopowio» cmasumcs, eciu: omeem YO0081emeopsiem 6 OCHOBHOM
mpebdoBAHUAM HA OYEHKY «3», HO Npu 5mom umeem OOUH U3 HEOOCMAMKO8: 8
VCBOEHUU YUeOH020 Mamepuana OonyujeHvl Heboabuiue npobdenvl, He UucKausuiue
codepaicanue omeema, 0OnyuleHvl 0OUH — 08a HedoUema 8 POPMUPOBAHUU HABLIKOG
NYOIUYHOU pedl, apeyMeHmayuu, 8e0enuss OUCKYCCUU U NOJeMUKU, KPUMUYecko2o0
80CNpUAMUSL UHPOPMAYUU.

Oyenka  «y0061€MBOPUMENIBHO»  CMABUMCS,  €ClU:  HEeNoIHO  UU
HEeNnocie008amenbHO PACKPbIMO COO0epICcAHUue Mamepuaild, HO NOKA3AHO o0duee
NOHUMAHUE 80NPOCA U NPOOEMOHCMPUPOBAHbL  YMEHUS, O00Cmamounvie O
OanvHeliue20 yceoenus mamepuaia. Mmenuce 3ampyoHenus uiu 0onyuyeHsvl oumuoKu
8 onpeodeleHuU NOHAMULU, UCHOJb30BAHUU MEPMUHOIOUU, UCHPAGTEHHble NOCLe
HEeCKOJILbKUX HABOOAWUX BONPOCOB, NPU HENOJHOM 3HAHUU Meopemuyecko2o
Mamepuana 8viieena HedOCMAamoyHas ChopMupoOsaHHOCMb KOMNEeMeHYUll, YMeHUll
U HABBIKOB, CMYOEHM He MOdiCem NPUMEHUMb Meopuio 8 HO8OU CUMYayuu.



OyeHnka «Hey0081emeopUmMenbHO» Cmasumcs, eciu. He PAcKpbino O0CHOBHOE
cooepoicanue YyueOH020 Mamepuanda, OOHAPYICEHO He3HAHUe UMY HeNnOHUMAHUe
Oovbulell unu Hauboee 8aXdcHoU yacmu yueono2o mamepuana. /{onyuwenst ouudoKy 8
onpeodenenuu NOHAMUL, NPU UCNONb308AHUU XUMUYECKOU MEPMUHOOSUU, KOMOpble
He UCNpAaeleHvl Nocie HEeCKONbKUX HABOOSWUX BONPOCO8, He CHOPMUPOBAHDL
KOMnemeHyuu, yMeHus U HABbIKU NYOIUUHOU peyu, apeyMeHmayuu, 6e0eHusl
OUCKYCCUU U NOJIEMUKU, KPUMUYECKO20 80CNPUAMUS UHPOPMAYUU.

Ilpoueodypa ouenusanus peghepama:

Kpumepuamu ouenku pegpepama s61110mcs. HOBU3HA mMeKCmA, 0OO0CHOBAHHOCb
8b100pa UCMOYHUKOB JIUMEPaAmypul, CHeNneHb pAacKpulmus CYWHOCMU B80Npocd,
cob00eHUss mpebo8anull K 0QoOpMAEeHUIO.
Oyenka «OMIUYHO» — BLINOJHEHbI 8Ce MPeDOBAHUS K HANUCAHUIO pedepama.
0bo3HaueHa npodbiema u 000CHOBAHA €€ aKmM)aIbHOCMb, COeNaH AHAIU3 PA3TUYHBIX
MOUeK 3peHUs Ha PacCMampusaemyo npooaemy U 102UYHO U3OHCEHA COOCMBEHHAs
no3uyusl, CcHOpPMYIUPOBAHbL B8bl1800bI, MeMA PACKPbIMA NOJHOCMbIO, B8blOEPIHCAH
00béM,; cobN100eHbl MpPebo8aHUsl K 6HeuHeM) 0DOPMIEHUIO.
Oyenka «xopouioy — OCHO8Hble MpedosaHusi K pepepamy BvinoHeHbl, HO Npu
9MOM OONyujeHvl Hedo4émol. B uacmnocmu, umeromcs HemouYHOCMU 8 U3NI0MHCEeHUU
mMamepuana;, OmMCymcmeyem J02UYecKas Nocied08ameslbHOCmb 8 CYHCOCHUSX, He
8bl0epIHCAH 00vbEM pehepama, uMeromces YnyujeHus 8 0QopMieHuuU.
Oyenka «y00681€emeOPUMENbHO» — UMEIOMCS CYUeCmEeHHble OMCMYNIEHUs Om
mpebosanull K pegpepuposanuio. B yvacmnocmu: mema oceewena nunb 4acmuyHo,
oonywenvl axmuueckue owudOKuU 8 cooepicanuu peghepama,; OmMCymcmeyom
8b18000l.
Oyenxa  «HeyOoslemeopumenbHo»y — mema pegepama He  packpvlma,
0OHapyCUBaemcs CyujeCmeeHHoe HenoHuManue npoodiemvl um peghepam He
npeocmaeien 8oace.
Konmponvuas paooma

Koumponvnoe 3adanue modxxcem cocmosimv U3 meopemuiecKkoco 60npoca,
NPAKMUYECKO20 3A0aHUS UIU HECKOJIbKUX 3a0aHUll (KaK meopemuyeckux, max u
NPAKMUYECKUX), 8 KOMOPbIX CMYOeHm O0JIICeH NPOAHAIUZUPOBAMb U 0AMb OYEHK)
KOHKPEMHOU CUMYaAyul Ui 8bINOJIHUMb OPY2YI0 AHATUMUYECKYI0 paDOmbL.

Kpumepuu ouenku 3nanuii cmyoenma npu HaARUCAHUU KOHMPOJIbHOU
pabomul

Oyenka  «omauuHO»  —  BBLICMABIAEMCS — CMYOeHmY,  NOKA3A8UEMY
8CECMOPOHHUE, CUCMEMAMU3UPOBAHHbIE, 21YOOKUEe 3HAHUSL 80NPOCO8 KOHMPOJIbHOLU
pabomuvl U yMeHue YBEPEHHO NPUMEHAMb UX HA NpaKkmuke nNpu peuleHuu
KOHKPEmHbIX 3a0at, C60000HOe U NPABUTIbHOE 000CHOBAHUE NPUHAMBIX PeUleHUI.

Oyenka «xopouio» — BbICMABIAEMCS CMYOeHmYy, eclu OH meepoo 3Haem
mamepuan, 2pamMomHO U NO CYWecmey uziazaem e20, yMmeem HNpUMEHsmb
NOJyueHHble 3HAHUS HA NPaKmuke, HO OONycKkaem 6 omeeme Ulu 6 peuleHuu 3a0ay
HeKOmopbvle  HEMOYHOCMU, KOMOpble  MOMCem  YCMpAauums ¢  NOMOWDBIO
OONOJIHUMENILHBIX 80NPOCO8 NPENno0asamelsl.



Oyenka «y0081emeopumenbHoy — GbICMAGIAEMC CIMYOeHMY, NOKA3A8UEMY
(ppacmenmapHwlll, PaspoO3HeHHbIL XapaKmep 3HAHUL, HeOOCMAMOUYHO NPABUTbHbLE
Gdopmynuposku 6a308blX NOHAMUL, HAPYUWEHUS T02UHECKOU NOCAe008AMENIbHOCIU 8
UBTIONCEHUU NPOSPAMMHO20 MaAmepuaid, HO Npu 3MOM OH 81adeem OCHOBHLIMU
NOHAMUAMU  BbIHOCUMbBIX HA KOHMPOIbHYIO pabomy mem, HeoOXooumMblmu O
OanvHelue20 00yueHUs U MOodHcem NPUMeHAMb NOJIyYeHHble 3HAHUS NO 00pasyy 8
CMAHOAPMHOU CUMYAYULUL.

Oyenka «Hey0081emeoOPUMENbHO» — GLICIMABILEMCS CIYOeHNY, KOMOPblll He
3Haem OONbUEN YACMU OCHOBHO20 COOEPIHCAHUSL BbIHOCUMBIX HA KOHMPOJLHYIO
pabomy 80npocos mem OUCYUNIUHBL, OONYCKaem 2pyovle OWUOKU 8 POPMYTUPOBKAX
OCHOBHBIX NOHAMULL U He yMeem UCNOIb308amb NOLYUeHHble 3HAHUS NPU peuleHuu
MUNOBLIX NPAKMUYECKUX 3A0aH.

Kpumepuu ouenku na 3aueme

Ilo oucyunaune «Xumusiy, hopmou 3aKIIOUUMENbHO20 KOHMPOIS 3HAHULL
aengemcs 3avem. Ilpu smom oyenka «3a4meHo» COOMBEEMCmeyen napamempam
0001 usz NOJIONCUM ETIbHBLX OYEHOK («omauuHoy, «XOpPOULO Y,
«V00871eME8OPUMENbHOY), a «HEe3aYMmeHo» — napamempam OUEeHKU
«HEYO0BIEeMBOPUMENLHO Y.

Ouyenka «3aumeno» 8blCMAasIsAemcs 00yYaoweMycs, NoKa3aguemy 8CeCmopoHHue,
cuCmemMamu3uposanuvle, 21yOOKUe 3HAHUSL 80NPOCO8 IK3AMEHAYUOHHO20 Oulema u
VMeHUe Y8ePEeHHO NPUMEHAMb UX HA NPAKmuKe npu peulenuu KOHKPEemHbulX 3a0ad,
c60000HOE U NPABUTLHOE 0O0CHOBAHUE NPUHSMBIX PeUeHUll, A MAKice

Ouyenka «3a4umeHo» BblCMAasInemcs o00yuanwemMycs, eciu OH meepoo 3Haem
mamepuan, 2epamomHo U N0 CYwecmsey usiazaem e2o, ymeem NPUMEHIMb
NOJyueHHble 3HAHUS HA NpaKmuke, HO OONycKkaem 6 omeeme Ul 6 peuleHuu 3a0ay
HeKomopvle  HEMOYHOCMU, KOMOpble  MOMCem  YCMpPAaHums ¢  NOMOWDBIO
OONOIHUMENLHBIX 80NPOCO8 NPEN0OABAMENS, d MAKICE

Ouenka «aumenoyn BbICMAGAAEMCS obyuarowemycs, noKasasuiemy
(ppaemenmaphwvlil, pa3po3HeHHbIll Xapakmep 3HAHUL, HeOOCMAMOYHO NPABUNbHbLE
Gopmynuposku 6a308vlX NOHAMULU, HAPYULEHUsL JIO2UHLECKOU NOC1e008aMelbHOCU 8
UBTONCEHUU NPOSPAMMHO20 MAMEPUANd, HO NpU SMOM OH 61adeem OCHOBHLIMU
NOHAMUSAMU, BLIHOCUMBIMU HA 3a4em, HeoOX00UMbIMU OJisl OanbHelue2o 00y4eHus u
MOdIcem NPUMeHsIMb NOJIyYeHHble 3HAHUS N0 00pa3yy 8 CMAHOAPMHOU CUMYAYUU.
Ouyenka «He3aUMEH0» BbICMABIAEMC 00YHaWemMycs, KOmopblil He 3Haem
Dol YaCmU OCHOBHO20 COOEPIUCAHUSL BLIHOCUMBIX HA 3a¥em  80NpPOCO8 Mmem
OUCYUNTIUHDL, DOnycKaem 2pyovle OwUOKU 8 hOPMYIUPOBKAX OCHOBHBIX NOHAMUU U
He yMeem UCNOIb308amb NOLYUeHHble 3HAHUS NPU PeuleHUU MUNo8biX NPAKMU4eCcKux
3a0ay.

Ouenku «3aumeno» u «HE3AUYMEHO0» BbICMABIAIOMCS N0  OUCYUNTIUHAM,
GopMOll  3aKTIOUUMENTbHO20 KOHMPOJISL KOMOopwix sensemcs 3avem. Ilpu smom
OYeHKA  «3aumeHoy» OONJNCHA COOMBEMCMmeosams napamempam aiobou  u3
NOJIONCUMENbHBIX OYEHOK (KOMIUYHOY», «XOPOUIOY, «YO0BIEMBOPUMENbHOY), a
«HE3AUMeHO» — Napamempam OYeHKU «HeyO0081emBEOPUMETIbHON.



8 IlepeyeHb OCHOBHO¥ M JONOJTHUTEILHON YU4eOHOM JIMTEpPaTypPhbI

OcHoBHasi yueOHasi IuTEpaTypa

(Hanuuue ¢ ouonuomexe Kyol'AY)
1. I'muaka H.JI. O6mas xumus : yue6. nocodue /H.JI. T'nunka— U3xa. crep— M. :
Knopyc, 2013. — 750 c.ISBN 978-5-406-02934-3
2. Koposun H.B. O6mas xumus : yueoHuk aia By3oB /H.B. Koposun.— M.: Beici.
k., 2004. — 557c.. — ISBN 978-5-06-004403-3
3. CyBopoB A.B.O6mas xumus :yue6. nocodue / A.B. CyBopos, A. Hukonbckuii. —
2-e u3n., uctp. CIIb. : Xumus,1995. — 624 c.ISBN 5-7245-1018-9

JlonoJiHUTeIbHAS YUeOHasl JuTepaTypa

1. TalimykoBa H.I'. DnekTpoxuMuueckre mpoIecchl B TEXHUKE : yueO.
nocobue ans By30B ¢ rpudom MCX / H.I'. lNalinykoBa, E.A. Kaiiroponosa, I1.B.
[ITabanoBa. — Kpacnoaap. : KyoI'AY, 2013. — 300 c.
https://edu.kubsau.ru/file.php/105/03 _03.07.13/06_EH]Iektrokhimicheskie processy_
v_echnergetike ehlektronike tekhnikeGaidukovaNG.SHabanovalV.pdf

2. IlectynoBa C. A. PacTBOpHI U IpyTrHe NUCTIEPCHBIE CUCTEMBI: yuel. mocodue

/ C. A. Ilectrynoga, E. C. Koctenko, E. A. Kaiiroponosa. — Kpacnonap : 2013. —479
C.
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy Pestun
ova_Kostenko Kaigorodova.pdf

3. Ilectynona C. A. KomruiekcHble coequHenus. Kommnekcoobpa3oBanue B
BOJIHBIX pacTBopax: yueb. mocodue / C. A. [lecrynosa, E. C. Koctenko, E. A.
Kaitropogosa. — Kpacunonap : Ky6I'AY, 2013. — 161 c.
http://edu.kubsau.ru/file.php/105/01 _Kompleksnye soedinenija_Pestunova_Kostenk
o_Kaigorodova.pdf

4. AnexcannpoBa D.A Xumus MeTaioB : yuel. nocodue / 3.A.
AnekcangpoBa, O.A. Jlemunenko. — Kpacuogap. : Ky6I'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_neo
rganicheskoi_khimii_Kosjanok Kostenko Kaigorodova.pdf

9 IlepeyeHb pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«AHTEpHED)
JJIEKTPOHHO-0M0IMOTeYHbIEe CHCTeMbl OM0JIHOTEKH, HCII0JIb3yeMble B

Kybanckom I'AY
Ne HaumenoBanmue TemaTuka CcbLika
1. | OGpa3oBarenbHbIi YHuBepcanbHas
noptan Kyol'AY




NudopmanuoHHO-TeJIEKOMMYHUKAIIMOHHBbIE pecypchbl ceTu « MHTEpHET»

1. http://cyberleninka.ru Hayunas AIEKTPOHHAS oubnuorexa
«KubepneHnnnka

2. http://cheloveknauka.com Yenosek n Hayka
http://www.rsl.ru/ru Poccuiickas rocyapcTBeHHasi Oubianorexa
http://elibrary.ru Hayunas anekrponHas 6ubnuorexa
http://wikipedia.org/wiki - Bukuneaus — nouckoBas cuctema.
http://www.iqlib.ru — 31eKTpOHHO-OMOIMOTEYHAS CHCTEMA.
http://studentam.net — anekTpoHHas OUOTMOTEKA YUEOHUKOB.
www.dissertac.ru — 3JeKTpoHHast OUOTMOTEKA TUCCEPTAIIMOHHBIX PadboT

9. OnektponHast oubnnoreka PODU (e-library).

10.  OO6pazoBarenbHbiii moptan Kyol'AY [DnexkTponnsiii pecypc]: Pexum
noctymna: http://edu.kubsau.local

PN B W

10 MeToauveckue yka3zaHusi st 00y4alIIUXCA IO OCBOEHHIO
AUCIHMIIIMHBI

1. KaiiroponoBa E. A. Heopranuueckass u aHanuTU4yecKas XUMHUA : y4eO.-
MeToa. mocodue / E. A. Kaﬁropoz[maa N. N. Cunoposa. — Kpacuonap: Kyol'AY,
2016. 138 C.
http://edu.kubsau.ru/file. php/105/02 _Neorganicheskaja i1 analiticheskaja khimija.
Uch.-metod. posobie dlja_studentov veterinarnogo fakulteta.pdf

2. HaymoBa [I'.M. TexHuka BeneHUs XUMHUYECKOIO JKCIEPUMEHTA B
naboparopuu xumun / I'"M. Haymona, E.K. S6nonckas, E.A Kaiiropogosa. —
Kpacnonap: KyoI'AY, 2013. — 80 c.
http://edu.kubaaassau.ru/file.php/105/03 03.07.13/08 tekhnika vedemanija khimcic
heskogo ehksperimenta.pdf

3.IlectynoBa C.A.PabGopuas TeTpanmp K JaboOpaTOpHBIM paboTaM 1o

mucuuminae «Xumus» / C.A. IlectruynoBa, E. K. Sfl6nonckas.— Kpacnomap :
KyoI'AY,2013 — 60 c. http://edu.kubsau.ru/course/view.php?1d=105.

4. Ou3NKO-XUMUYECKHE METOJbl aHanu3a : Jab. mnpaktukym / E. A.
Kaiiroponosa H. E. Kocsnok, C. A. Ilecrynosa, /. B. FaBpHHeHKo. — Kpacuonap :
Kyol'AY, 2017. 119

c.https://edu.kubsau.ru/file.php/105/Praktikum FKHMA ehkolog1 gotov.pdf.

11 llepeyenr UHGOPMALMOHHBIX TEXHOJOTHI, WCHOJb3yeMbIX MPH
OCYIIeCTBJIECHMH O00pPa30BaTeJbHOr0 Mpolecca Mo IWCIHUIJIMHE, BKJIKYAS
nepevyeHb MNPOrPAMMHOIO obecnedyeHUss W HHQMOPMAIMOHHBIX CHPABOYHBIX
CHCTEM

NudpopmanimoHHble TEXHOJIOTUH, HCHOJIB3YEeMble TIPU  OCYIIECTBICHUU
o0pa3oBaTenpHOTO  @poliecca IO  JAWCHUIUIMHE  TO3BOJIAIOT:  00ECIeYuTh
B3aMMO/JICHCTBUE MEXK]y y4YacTHHUKaMH 0Opa30BaTEIBLHOTO MPOIECcca, B TOM YHCIIE
CUHXpPOHHO€ U (WIM) AaCHHXPOHHOE B3aUMOJCHCTBUE TIOCPEJICTBOM  CETHU



"UnrepHer";pukcupoBaTh  X0J  00pa30BaTE€NbHOrO  MpOIECCa, PE3YyJbTAaTOB
MPOMEXKYTOUHOM  aTTecTallud MO JHUCHMIUIMHE W  PE3yJIbTaTOB  OCBOEHUS
0o0pa3oBaTeNbHOM MPOrpaMMbl; OpPraHU30BaTh MpoIllecC OOpa3oBaHUA MyTeEM
BU3yalIM3alli  W3yyaeMoil  HMHQOpMalMM  TMOCPEACTBOM  HUCIIOJIb30BaHUS
npe3eHTalud, y4yeOHbIX (UIBMOB; KOHTPOJUPOBATH PE3yIbTaThl OOy4YEHHs] Ha
OCHOBE KOMIIBIOTEPHOT'O TECTUPOBAHUSI.

ITepedens muuenznonHoro 110

Neo | HaumeHnoBanue Kpatkoe onucanue

1 Microsoft Windows OmneparmoHHas cucTemMa

ABTOpCKHe POrpaMMHbIe NPOAYKThI, 0a3bl JTaHHBIX

1. CBuaeTenbCTBO O TOCYJAPCTBEHHOM perucTpanuu 0a3 AaHHbIXx No
2009620007 peructpanuu MynbTUMeIUWHbBIE JIEKIIUU TIO XUMUU: «OO01I1e CBOIICTBA
METaJUIOB. DIIEKTPOXUMHUUECKHUE MTpoLecchDy, aBTOphl Kaliropogosa E.A., ["aligykoBa
H.I'., sA6monckas E.K.

2. CBUAETENbCTBO O TOCYJIAPCTBEHHOM peructparuu 0a3 maHHbIX No
2008620374 MyJnbTUMEIUIHBIE JIEKIIUU TTO XUMUN: « XUMHS. OCHOBHBIE MTOHATUA U
3aKoHbI», aBTOphl Kaitroponosa E.A., lNalinykosa H.T'., SI61onckas E.K.

3. CBUAETENLCTBO O TOCYJAPCTBEHHOM peructpanuu 0a3 maHHbix Ne
2008620372 MynpTUMENUIHBIE JIEKUUA 10 XHUMUU: «TOMJIMBHO-CMAa304YHbIE
Martepuaibl», apTopbl Kaitroponosa E.A., I'alinykosa H.I'., SI6nouckas E.K.

4. CBUIETENbCTBO O TOCYAApCTBEHHOW  peructpanmuu 0a3  JaHHBIX
2008620370 MynpTuMenuiiaple JeKUud 10 xumuu: «Boma um e€ cBoiicTBa.
Bononoaroroskay, aBTopsl Kaliropoaosa E.A., Talinykosa H.I'., SI6nonckas E.K.

5. CBUAETENBCTBO O TOCYAAapCTBEHHOW peructpauuu 0a3 JaHHbIX No
2009620262 MynpTUMEOUWHBIE JEKIUU IO XUMHUH: «XHUMUYECKas KUHETHKA U
TepMoauHaMuKay, aBTopsl Kaliroponosa E.A., INaitnykosa H.I'., l6nonckas E.K.

6. CBUIETENBCTBO O TOCYJAPCTBEHHOM perucrpanuu 06a3bl naHHbIX PO No
2010620518 «PaBHOBecHs B TOMOTE€HHBIX CUCTeMax», aBTOpbl: ['aiiaykoBa H.I'.
Sl6nonckas E.K., Cugopoga.

12 MaTepl/IaJILHO-TeXHI/I‘leCKOe ob0ecrneyeHue AJIA oﬁyqunﬂ o JTMCIOMIIJIMHE

HHaHI/IpyeMBIC IMOMCIICHUS OJIA IMIPOBCACHMA BCCX BUAOB y‘I€6HOf/’I ACATCIIbPHOCTHU

HaumenoBanue HanmeHnoBaHue MoMeleHUH U1 IPOBECHHSA BeexX Anpec (MecTONOJIOKEeHHE)

Ne  y4eOHBIX NIPEAMETOB, (BHI0B y4eOHOH AeATe1bHOCTH, IIPeIyCMOTPECHHOM MOMeELIeHUI /15l IPOBeAeHUs]
KYPCOB, TUCIMILIAH |[y4eOHBIM ILIAHOM, B TOM YHCJIC, IOMeIIeHU I BCeX BH/I0B Y4eOHOit
(Mony.ieii), CaMOCTOSITe/JILHOI PadoThbl, C yKa3aHHeM NepedHst e TeJIbHOCTH,

NPAKTUKH, HHBIX OCHOBHOT'0 000py/10BaHNsl, y4e0HO-HATJISIAHBIX MpeayCMOTPEHHO y4eOHbIM

BU/I0B yueOHOM 1M0COOUI1 M MCI0JIB3YEeMOr0 IPOrPAMMHOIO IJIAHOM ( B CJIy4ae

e Te 1bHOCTH, o0ecneyeHust peanu3anun

MpeayCMOTPEHHbIX 00pa3oBaTeJbHBIX

y4eOHBbIM IIAHOM NporpamMm B ceTeBoii (hopMme

00pa3oBaTeJIbHOI [TOIIOJITHUTEJIbHO

MPOrPaMMBbI YKa3bIBaeTC HAMMEHOBaHUE
OpraHu3anmM, ¢ KOTOpoii




3aKJIIOYEeH 10T0BOP)

Xumus ITomemenne Ne412 300, nocamogHBIX MecT — 144; 350044, KpacHogapckuii
wiomans — 131,7 M?; yueGnas ayauropus Jyist kpaii, r. Kpacnonap, yn. um.
MIPOBEICHUS YICOHBIX 3aHSATHH . Kanununa, 13

CIUTUT-CHCTEMA — 2 IIIT.;

crienran3upoBanHas Medenb(yaeOHast Jocka, yaeOHas
MeOernn);

TEXHUYECKHE CpeAcTBa 00ydeHus:, Habopbl
JIEMOHCTPAIMOHHOT0 000PYAOBaHUS U y1eOHO-
HaIIAJHBIX T0cO0MH (HOYTOYK, IIPOEKTOp, IKpaH);
nporpammuoe obecrieuenue: Windows, Office.

2. | Xumus ITomemenue Ne231 300, nocamounbix mect — 12; 350044, KpacHogapckuii
wiomans — 43,2 M*yueGHas aynuropus 1y nposeaeHus| Kpaii, r. KpacHonap, yi. um.
Yy4eOHBIX 3aHATHH. Kanununa, 13
crienuan3upoBaHHas Medenb(yaeOHast Jocka, yaeOHas
Me0eTh).

3. | Xumus IMomemenne Ne232 300, muomans — 42,9 m%; Yuebnas | 350044, Kpacnomapckmii
CHeLraIN3upOBaHHas 1abopaToOpysi XUMHHU BOJIBI kpaii, r. Kpacnonap, yn. um.
(xadenps! xumun), Kanununa, 13

nabopaTopHoe 000pyI0BaHHE

(mozatop — 3 mirt.;);

TEXHUYECKHE CPEACTBa 00yUeHNUS

(oxpan — | mwrT.);

crienuan3upoBanHas Medenb(yaeOHas Jocka, yaeOHas

Me0eTh).

4, | Xumus IMomewmenue Ne241 300, mnomans — 23,4 M2; 350044, KpacHongapckuii
TIOMEIIEHUE ISl XPAHEHUs ¥ TPOPHIIIAKTHIECKOT0 kpaii, r. Kpacnonap, yn. um.
00CITy)KMBaHHsI y1€OHOr0 000PYTOBAHMS. Kanununa, 13

5. | Xumusd INomemenue Ne205 DJI, mocagouHbx MecT — 28; 350044, Kpacnonapckuit
mwiouaab — 87,3 M2; moMeleHue JJis CaMOCTOsTENIbHOM | Kpakl, . KpacHoaap, yi. um.
paboThl 00yUYAIOIINXCH. Kanununa, 13

TEXHUYECKHE CPEACTBa 00ydEeHNUs

(mpunTep — 1 1mT.;

9KkpaH — 1 wT.;

cereBoe 00opynoBanue — 1 1T.;

KOMITBIOTEp IIePCOHATBHBINA — 14 mT.);

JIOCTYT K ceTH «/HTepHeT;

JIOCTYTI B 3JIEKTPOHHYIO NH(OpMaIOHHO-
00pa3oBaTeNbHYIO CPENY YHUBEPCHUTETA;
crienuan3upoBaHHas Medenb(yaeOHas Mebels).
[Iporpammuoe obecrieuenue: Windows, Office,
CHELNAIM3UPOBAHHOE JINIIEH3UOHHOE U CBOOOTHO
pacrpocTpaHseMoe IPOrpaMMHOE 00€CIIeUeHuUE,
IIpeyCMOTPEHHOE B paboueii nporpaMmMe

13. OcobennocTu opranusanuu o0ydenus Jjui ¢ OB3 u uHBaJIKUI0B

Jnst vaBasioB u ui ¢ OB3 MoxkeT M3MEHATHCS 00BhEM TUCITUTITMHBI (MOTYIIS)

B YacaX, BBIJICJICHHBIX Ha KOHTAKTHYIO pa0bOTy oOydYaromierocs ¢ mperojaBaTeieM
(mo BuAaM yueOHBIX 3aHATHI) U HA CAMOCTOSITENIbHYIO paboTy oOyuaronierocs (mpu
ATOM HE YBEIIMYMUBAETCS KOJMYECTBO 3aYETHBIX €IUHUII, BBIICICHHBIX HA OCBOCHUE
JTUCITUTLINHBI ).

@DOH/IBI OIICHOYHBIX CPEJICTB aAaNTUPYIOTCS K OTPAaHUYCHUSM 3/I0POBbS H
BOCTIpUSITHUS HH(POpMALIY 00YyYaIOIIUMHUCS.

OcHoBHBIE (POPMBI MPEACTABICHHSI OIEHOYHBIX CPEACTB — B TIEYaTHOU (hopme
i B OpMe IEKTPOHHOTO TIOKYMEHTA.



@opMbI KOHTPOJSI H OIEHKH Pe3yJbTaTOB O00yuYeHMs
uaBaJauja0B u jul ¢ OB3

Kareropun dopma KOHTPOJIS U OLICHKU PE3yJIbTaTOB 00yUCHUS
CTY/ICHTOB C
OB3 u
WHBAJIMIHOCTEIO
C napywenuem - YCTHas IPOBEPKA: JMCKYCCHH, TPEHUHIH, KPYIJIBIE CTOJIbI, COOECEI0BAHMS,
3peHust YCTHBIE KOJUIOKBUYMBI H JIP.;

- C HCIONB30BAaHMEM KoMmImbioTepa u cnenuansHoro [IO: paGora ¢
SIICKTPOHHBIMH ~ 00pa30BaTENbHBIMH  pECypcaMH, TECTHpOBaHUE, pedepaTsl,
KyPCOBBIE TIPOCKTHI, JUCTAHIMOHHBIC (POPMBI, €CIIM IIO3BOJSIET OCTPOTAa 3PEHUS -
rpaduueckue padoThl U Ap.;

IIPU BO3MOKHOCTH MMUChMEHHAs IIPOBEPKA C UCIIOIB30BAHUEM pelbedHO-
TOYEYHOH cuctembl bpaitns, yBenndueHHoro mpugTa, HCIOJIb30BAHNE
CIELUANBHBIX TEXHUYECKUX CPEACTB (TU(IOTEXHUUECKUX CPECTB):
KOHTPOJIbHBIE, rpadudeckre paboThl, TECTUPOBAHUE, IOMAIIHHAE 3adaHus,
9CCE, OTUETHI U JIp.

C Hapywenuem - NMUCbMCHHAA NPOBEPKA: KOHTPOJIBHBIC, I‘pa(bI/I‘IeCKI/Ie pa60TI>I, TCCTUPOBAHUC,
aryxa AOMANIHUEC 3aJaHusd, 9CCC, MMCbMCHHLIC KOJIJIOKBUYMBI, OTYCTHI U JP.;
- (¢ HCIIOJIb30BaAHUEM KOMIIBIOTEpA: pa60Ta C OJICKTPOHHBIMUA

00pa3oBaTEIBHBIMU PECYpCaMH, TECTUPOBAHME, pedepaTbl, KypcOBbIE IPOCKTHI,
rpacduueckre paboThI, TUCTAHIIMOHHbIE GOPMBI H JIp.;

IIpU  BO3MOKHOCTHU YCTHAsl IIPOBEPKA C UCIOJIb30BAHUEM CIEIIUAIBHBIX
TEXHUUYECKUX CPEACTB (ayANOCPEICTB, CPEACTB KOMMYHUKAIIVH,
3BYKOYCHJIMBAIOLLEH anmnapaTypsl U Ap.): IUCKYCCUM, TPEHUHT U, KPyTJjble
CTOJIBI, coOeceI0BaHts, YCTHbIE KOJUIOKBUYMBI U JIp.

C Hapywenuem - NMHUCbMCHHAA NPOBEPKa C UCITOJIb30BAHUCM CIICHHAJIBHBIX TCXHHYCCKUX
ONOPHO- CpeZ[CTB(aHI:TepHaTI/IBHLIX CpCaACTB BBOJA, YIPABJICHHUA KOMIBIHOTCPOM U Z[p.):
08U2aMenbHO20 KOHTPOJIbHEIC, I‘pa(l)I/IHCCKI/IC pa6OTLI, TECTUPOBAHUC, OJOMAIIHUC 3adaHUsA, 3CCC,
annapama NMHMCbMCHHBIC KOJUIOKBUYMBI, OTYCTHI U J1P.,

- YCTHas IIPOBCpPKa, C UCIIOJIb30BaAHUEM CIICHHAJIBHBIX TCXHHYCCKUX

CpCACTB (CpeI[CTB KOMMYHHKaHHﬁ)Z AUCKYCCHU, TPDCHUHI'U, KPYTJIBIC CTOJIbI,
cobece1oBaHMs, YCTHBIE KOJUTIOKBHYMBI H Ip.;
C MCIIOJIb30BaHUEM KoMIbloTepa U crierpanbHoro 10 (anpTepHaTUBHBIX
CpeAcTB BBOJA M yIIpaBJIEHHUS] KOMITBIOTEPOM U JIp.): paboTa ¢
ANIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECypcaMt, TECTUPOBaHKE, pedepaTsl,
KYpPCOBBIE IIPOEKTHI, Ipaduueckue paloThI, TUCTAHIIHOHHBIE
(dbopMBbI IpeAnoUTUTENFHEE 00YIAIOIIUMCS], OTPAHUYCHHBIM B TIEPE/IBIXKEHUH

U JIp.

Ananranus npouexypbl NpoBeAeHUS MPOMEKYTOYHOU
aTTecTaAllMM I HHBAJIUAO0B H Jul ¢ OB3:
B xozxe npoBeneHNs MPOMEKYTOUHOM aTTeCTalMU MPETyCMOTPEHO:
— NpeabsBICeHHE OOyYarolUMCsl TeYaTHhIX U (WJIM) DJIEKTPOHHBIX
MaTcpHrajioB B (l)OpMaX, aJallTHPOBAHHBIX K OTPAaHUYCHUAM HUX 3J0POBbA;
- BO3MOJXHOCTb IIOJIB30BaTbCA HWHAWBUAYaAJIbHBIMHA YCTPOﬁCTBaMH u
cpeacrBamMu, IO3BOJIAIOMIMMU aAdallTUPOBATb MaTCpualibl, OCYHICCTBIIATDH HpI/ICM u



nepenayy nHGOpMAaIUU ¢ YIETOM UX UHIUBUYaTbHBIX 0COOCHHOCTEH;

— YBEJIMYEHHE MPOJOJKUTEIIBHOCTH POBEICHUS aTTECTAINY;

— BO3MOHOCTh MPUCYTCTBUSI ACCUCTEHTA U OKa3aHUs UM HE0OXOIUMOM
MOMOIIH (3aHATh paboyee MECTO, MepeIBUTAThCA, MPOUUTATh U OPOPMUTH 3aJ]aHUE,
00111aThCs ¢ IpenoaaBaTeeM).

@OPMBITTPOMEKYTOUYHOM aTTeCTAlUM i1 MHBaIuI0B U jull ¢ OB3 momxHBI
YYUTHIBATH WHIMBUIYaJIbHbIC u ncuxou3nyeckKue 0COOEHHOCTH
obyuatomierocsi/o0yvaronuxcs o AOIIOII BO (yctHo, muchMeHHO Ha Oymare,
MHUCbMEHHO Ha KOMIBIOTEpPE, B POpME TECTUPOBAHUS U T.IL.).

CneunajibHble ycJ0BHS, oOecneduBaeMble B Ipollecce MNpenogaBaHUsA
AUCUMILTUHBI

CTyaeHTHI ¢ HAPYLHIEHUSIMU 3peHUs

— MpeIoCTaBleHue  00pa30oBaTENBLHOIO  KOHTEHTa B TEKCTOBOM
AJIEKTPOHHOM (popMate, MO3BOJISAIOIIEM NEPEBOAUTH IIOCKONEUATHYIO HH(DOpMAIIHIO
B ayJIMANIbHYIO WM TaKTUIBHYIO (GOpMY;

— BO3MOYHOCTh HUCIIOJIb30BaTh UHAUBUIyaIbHbBIE YCTPOMCTBA U CPEACTBA,
MO3BOJISIIONIAE aalTUPOBaTh MaTepuaibl, OCYUIECTBIATh MNPUEM U Mepenady
uHpOpMaIU ¢ Y4€TOM HHAUBUIYAJIbHBIX OCOOCHHOCTEW M COCTOSIHHS 3/I0POBBS
CTYy/ICHTA;

— MPEOCTaBIECHUE BO3MOXKHOCTH MPEAKYPCOBOTO O3HAKOMIICHHS C
CoJIep’KaHNEeM YUeOHON NUCIUIUIMHBI U MaTEpUalIOM MO KypCy 3a CU€T pa3MEICHUs
nH(popMaIuu Ha KOPIOPATUBHOM 00pa30BaTEIbHOM MOPTAIE;

— UCIIOJB30BaHME YETKOTO0 M YBEIWYEHHOrO0 MO pasMmepy pudpra u
rpaduyecKkux 00BEKTOB B MYJIbTUMEIUUHBIX PE3CHTAIUSX;

— UCIIOJB30BAaHUE HHCTPYMEHTOB <JIyIay, «IPOXKEKTOp» Mpu padbore ¢
WHTEPAKTUBHOM JOCKOMU;

- 03BYYHBAHUE BHU3YyaJILHOM uH(popMaImy, MPEICTaBICHHON
00y4aroIMMCS B XOJ€ 3aHITUH;
— oOecrieueHne pa3gaTovYHbIM MaTepHuaioM, Ty O YoM

MH(OpMaLUIO, BBIBOJUMYIO Ha 3KpaH;

— HaJIM4Me TMOJNUCEH M OMHCAHHUS y BCEX HCIOJb3YEMBIX B MpOLECCe
00y4yeHHUsI PUCYHKOB M HHBIX Tpaduyeckux OOBEKTOB, YTO AAET BO3MOKHOCTH
MEPEBECTU MMCbMEHHBIN TEKCT B ayIUAJIbHBIMN,

— obecrieueHue 0COOOT0 pEUeBOro peXUMa MNpenofaBaHUsA: JIEKIUU
YUTAIOTCA TPOMKO, pa300puMBO, OTYETIMBO, C IMAy3aMHU MEXKIY CMBICIOBBIMU
Oonokamu  uHbopManuu,  oOeCHeYuBaeTCsl  MHTOHUPOBAHHWE,  IOBTOPEHUE,
aKLIEHTHUPOBaHUE, NIPO(PHUIIaKTHUKA paCCEMBAaHUSI BHUMAHHSI;

- MUHUMH3AIUS  BHEIIHEro IymMa M oOecledyeHue CHOKOMHOU
ayuaibHOM 00CTaHOBKY;

- BO3MOYKHOCTh BECTH 3amuCh y4eOHOM HH(pOpPMAIMU CTyJIEHTAMH B
yaoOHON 1 HUX (opMe (ayauanbHO, ayJUOBHU3YaJbHO, HA HOYTOYKE, B BHJE
MIOMETOK B 3apaHee NOJATOTOBJICHHOM TEKCTE);

— YBEIUYEHUE JIOJAM METOJOB COLMAIBHOW CTUMYJSALMH (0OpaleHue



BHUMAaHUS, aleUIAIUsa K OTPAaHUYCHHSAM IO BPEMEHHU, KOHTAKTHBIC BHUIBI PadoT,

IPYIIOBBIC 33JJaHUS U JIp.) HA MPAKTUYECKUX U JIA0OPATOPHBIX 3aHITHUSX;

— MUHUMM3UPOBAHME  3aJlaHi, TpeOYIOIMUX  AaKTUBHOTO  HCMOJb30BaHUS
3pUTEIBHOM NaMITH U 3pUTEIBHOTO BHUMAHUS,

— TPHUMEHEHHME TIOATAIMHOM CHCTEMBl KOHTPOJISI, OoJiee YacThli KOHTPOJIb
BBITIOJIHEHUS 3aJIaHUM JIJI1 CAaMOCTOSTEIIbHOM pabOTHI.

Cmyodenmbol ¢ HapyuweHUAMU ONOPHO-06U2AMEIbHOZ0 Annapama
(Ma10oMOOMJIbHBIE CTYAEHTBI, CTYJeHTbl, HMEKIINe TPYAHOCTH INepeIBUKECHUSA
U MATOJIOTHUI0 BEPXHUX KOHEYHOCTE)

- BO3MOHOCTh HCIIOJIb30BaTh CHEIUAIbLHOE MPOrPAMMHOE OOecIeueHre
U crHenudaibHOoe 000pyAOBaHUE U TMO3BOJISIONIEE KOMIIEHCHPOBATH JBUTATEILHOE
HapyIieHue (KOJIsCKU, XOIyHKH, TPOCTH U JIp.);

- MPEOCTaBICHUE BO3MOXXHOCTH MPEAKYPCOBOTO O3HAKOMIJICHUSI C
CoJIep>KaHUEM YUeOHON NUCIUIUIMHBI U MaTEpUalIOM MO KypCy 3a CU€T pa3MEIlCHUs
MH(popMaIuu Ha KOPIIOPATUBHOM 00pa30BATEIILHOM MOPTAJE;

- MPUMEHECHUE JOMOJHUTEIBbHBIX CpPEACTB AaKTUBH3AIMM IIPOIECCOB
3alIOMHHAHUS ¥ TIOBTOPEHUS,

- oTIopa Ha OIpe/ieJICHHbIC M TOUHBIE TTOHSTHSI;

- HCTIOJIb30BaHUE JIJI WILTFOCTPAIIMH KOHKPETHBIX MPUMEPOB;

- MIPUMEHEHHUE BOMPOCOB JIJISI MOHUTOPHUHTA IOHUMAHMUS;

- pasjiesieHle U3y4aeMoro Marepualia Ha HeOOIbIINE JIOTUYECKUE OJIOKH;

- YBEJIIMUEHHE JI0JM KOHKPETHOTO MaTepuaia U coOJtoJeHUE MPUHIUIIA
OT MPOCTOTO K CJIOKHOMY IIPU OOBICHEHUU MaTepuana;

- Halmu4he  4YETKOM CUCTEMbl W aIrOpuTMa  OpraHMU3aINHU
CaMOCTOSITENILHBIX Pa0OT M MPOBEPKHU 3aJ]aHUN C 0053aTETbHOU KOPPEKTUPOBKOH M
KOMMEHTapHUSIMHU;

- YBEIIMYECHHUE JIOJU METOJIOB COLMAIbHOW CcTUMYINANuu (oOpaleHue
BHUMAaHUS, aNIeNaus K OrpaHWYCHHUSM IO BPEMEHH, KOHTAKTHBIC BHUIBI PadoT,
IPYIIOBBIE 3aJaHU JIP.);

- obecrnieueHue OECTPENsITCTBEHHOrO JOCTyNa B MOMEIICHUs, a TaK¥ke
npeObIBaHUS HUX;

- HaJu4ue BO3MOXHOCTH MCMOJIb30BaTh UHAMBUIYaIbHBIE YCTPOUCTBA U
CpeACTBa, MO3BOJSIONINE OOECIEUUTh pea3alN0 IPTOHOMUYECKUX MPUHIIUIIOB U
KoMOpTHOE MpeObIBaHUE HA MECTE B TEUEHHUE BCEro nepuoja yu€Osl (IOJCTaBKU,
CrielMalibHbIC MOYIIKU U . ).

CryneHTsI c HAPYUIEHUSIMH cayxa (rayxme, cjaadocablmanue,
MO3THOOIJIOXIIIHE)

— MpeaoCTaBleHue  00pa30BaTENLHOIO  KOHTEHTa B TEKCTOBOM
AJIEKTPOHHOM (popmaTe, MO3BOJIAIONIEM MEPEBOJIUTH ayAUAIbHYIO0 (GOPMY JIEKIIUU B
IJIOCKOIEUYaTHYI0 HH(OPMAILIHIO;



— HaJIu4ue BO3MOKHOCTH UCII0JIb30BaTh WHJMBUAYaJIbHbIC
3BYKOYCHJIMBAIOIIME YCTPOMCTBA M CYpJOTEXHUYECKHE CpPEACTBA, MO3BOJISIONINE
OCYILIECTBIIATh MPUEM M Tiepeaady HHQPOpPMAIMHU; OCYIIECTBISATh B3aMMOOOPATHBIN
MEePEBO/JI TEKCTOBBIX U ayu0(aiiyioB (OJOKHOT JIJisi pEYEBOr0 BBOJA), a TAKKE 3aMUCh
Y BOCIIPOU3BEEHUE 3PUTEIHHON HH(MOpMAIUU.

— HaJIM4YMe CHUCTEMbl  3aJlaHuii, O0O0EeCleYuBalOUX CUCTEMATU3AIHIO
BepOabHOIO MaTepuasa, ero CXxeMaTU3aluio, MIePeBO B TAOIHUIIbI, CXEMbI, OTIOPHbIE
TEKCTBI, TJIOCCAPHUIL;

— HalUYMW€  HAIVSIAHOTO  CONMPOBOXKJECHHWSI  M3y4yaeMoro  Marepuala
(CTPYKTYpHO-JIOTUUECKHE CXEMBbI, TaONUIbl, TpapuKu, KOHIEHTPUPYIOIIUE U
ob6o0maromue nHGOPMAaIKIO, OIOPHBIE KOHCIIEKTHI, pa3AaTOuHbIA MaTepuan);

— Halu4yue 4YETKOM CHCTEMBbI U aJrOpUTMa OPTaHHU3AlMH CAMOCTOSITEIbHBIX
paboT U MPOBEPKU 3a/1aHUI C 00sI3aTETLHON KOPPEKTUPOBKON U KOMMEHTApUSIMU;

— o0ecrneueHne MPakTUKU OTEPEKAIOIIEro YTeHUs], KOTJla CTYJIeHTHI 3apaHee
3HAKOMSITCSL C MaTepHaliOM M BBIJICISIIOT HE3HAKOMBbIE U HEMOHSTHBIE CIIOBA M
(parMeHTshl;

— 0COOBIN peueBoil pexxuM padoThl (0TKAa3 OT JJIUMHHBIX (pa3 U CIOKHBIX
MpEJIOKEHHM, Xopoliasi apTUKYIISAIUS;, YETKOCTh M3JI0KEHHUS, OTCYTCTBUE JIUIIHUX
CJOB; TmOBTOpeHUe ¢pa3 0e3 H3MEHEHHS CIOB M TOpsAKa HX CIEIOBAHUS;
obecrieueHue 3PUTEIBHOTO KOHTAaKTa BO BpeMs TOBOPEHHMS U UyTh Ooliee
MEJIJIECHHOTO TeMIIa PEUH, UCTIOJIb30BAHUE €CTECTBEHHBIX )KECTOB U MUMUKH);

— 4&TKoe COOJII0JIEHNE aJrOpUTMa 3aHATHUS U 3aJIaHUH JIJIT CAaMOCTOSATEIHHOM
paboThl (Ha3pIBAHME TEMbI, IIOCTAHOBKA II€JIM, COOOINEHWE M 3aluCh IUIaHa,
BBIJICJICHWE OCHOBHBIX TMOHSATUM M METOJOB WX W3YyUYECHUs, YKa3aHHE BHJIOB
NEATEeIbHOCTU CTYJIEHTOB M CIOCOOOB MPOBEPKH YCBOCHHUSI Marepuala, ciloBapHas
pabota);

— coOmonenne TpeOboBaHUM K MPeabsBIsIEMbIM Y4€OHBIM TEKCTaM (pa30uBKa
TEKCTa Ha YacTH; BBIJEJICHHUE OIOPHBIX CMBICIOBBIX IYHKTOB; HCIIOJIb30BaHUE
HaIrJISIAHBIX CPEJICTB);

— MUHHMMU3AIMS BHEIIHUX IIIYMOB;

— MOpeJ0CTaBICHUE BO3MOXKHOCTU COOTHOCHUTH BEpOANIbHBIA U Tpaduueckuii
Marepuas; KOMIUIEKCHOE WCIOJIb30BAHUE TMHUCHbMEHHBIX M YCTHBIX CPEACTB
KOMMYHUKAIUU TIpu paboTe B rpymIe;

— COUETAHME Ha 3aHATUSAX BCEX BUJIOB PEUEBOM JEATEIHHOCTH (TOBOPEHMS,

CIIyIlIaHUsI, YTEHUS, TUCbMa, 3PUTEIHLHOTO BOCTIPUSATHS C JIMI[A TOBOPSIIETO).

CryaeHTBI ¢ IPOYMMHU BUAAMH HAPYILIEHHH
(ALOII ¢ HapymieHHUsIMH pedH, 3a00/ieBaHUSI JIHAOKPHHHON, LEHTPAJbLHOH
HEPBHOM U CePAEYHO-COCYAMCTOM CUCTEM, OHKOJIOTHYEeCKHe 3200/ 1eBAHUA)

— HaJIW4he BO3MXXHOCTH UCIOJb30BaTh WHAWBHUIYaJbHBIE YCTPOUCTBA U
CpEACTBa, MO3BOJISIIOIIME OCYIIECTBIATh MPUEM U Nepeauy nHOpMalny;

— HaIM4YUE CHCTEMBbl  3aJaHui, OOCCIICUMBAIOIINX  CHCTEMATHU3AIIHIO
BepOATBLHOTO MaTepHaa, ero CXeMaTU3allrio, MePeBO ] B TAOIUIIBI, CXEMBbI, OTIOPHBIC



TEKCTBI, TJIOCCAPHUIL;

— HaJIMYU€ HATJISTHOTO COMPOBOXKACHUS U3y4yaeMOro MaTepuaa;

— HalWyue 4YETKOW CHCTEMBbI U aJTOpUTMa OPTaHHU3alUHU CAMOCTOSTEIbHBIX
paboT ¥ MPOBEPKU 3a/1aHUI C 00s13aTETLHON KOPPEKTUPOBKON U KOMMEHTApUSIMU;

— o0ecrneueHne MPakTUKU OTEPEKAIOIIEro YUTeHUs], KOTJla CTYJIeHTHI 3apaHee
3HAKOMSITCSL C MAaTepUalioM U BBIACISIOT HE3HAKOMbIE M HEMOHSTHBIE CJOBa U
(parMeHTshl;

— NPEeJ0CTaBICHUE BO3MOXKHOCTU COOTHOCHUTH BepOalbHBIA U Tpaduueckuii
Marepuasl; KOMIUIEKCHOE WCIOJIb30BAHUE TMHUCHbMEHHBIX M YCTHBIX CPEACTB
KOMMYHUKAIUU TIpu paboTe B rpymIe;

— COUETAHWE HA 3aHITUSAX BCEX BUJIOB PEUEBOM JEATENHLHOCTU (TOBOPEHUS,
CIIyILIaHUsI, YTEHUS, TUCbMa, 3PUTEIBLHOTO BOCTIPUSITHS C JIUIA TOBOPSIIIIETO);

— MOpeaocTaBieHUE 00pa30BaTENbHOIO0 KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM
dbopmare;

— NOPEJOCTaBICHUE  BO3MOXXHOCTH  NPEAKYPCOBOTO  O3HAKOMIJICHUSI €
COJIep’)KaHUEM YUeOHON NUCIUIUIMHBI U MaTEpUaJIOM MO KypCy 3a CU€T pa3MEeIleHUs
nH(popMaIu Ha KOPIIOPATUBHOM 00pa30BaATEIbHOM MOPTAJIE;

— BO3MOKHOCTb BECTH 3allUCh YueOHOU MHGOpMAIIMU CTyIEHTaMU B YA0OHOM
s HUX (opme (aynaualnbHO, ayAHMOBU3YyalbHO, B BHJE IMOMETOK B 3apaHee
MOJITOTOBJIEHHOM TEKCTE).

— NPUMEHEHHE TMOATAIHOW CHUCTEMbl KOHTpPOJIA, OoJiee 4YacThlii KOHTPOJb
BBITIOJTHEHUS 3aJJaHUN [T CAMOCTOSATEIILHOU Pa0OThI,

— CTUMYJHMpPOBaHUE BBIPAOOTKH y CTYJEHTOB HABBHIKOB CaMOOpPTAHU3ALMHU U
CaMOKOHTPOJIS;

— HaJW4YMe nay3 sl OT/IbIXa U CMEHBI BUJIOB JEATEILHOCTHU M0 X0y 3aHSITHS.



