MHUHUCTEPCTBO CEJBCKOT'O XO31MCTBA POCCUHCKOH ®EJIEPAIINN

denepanpHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIETO 00pa30BAHMUS

«KYBAHCKHI T'OCYJAPCTBEHHBINA ATPAPHBIA YHUBEPCUTET
UMEHM U. T. TPYBUJIMHA»

OAKVIIBTET ODHEPI'ETUKH

YTBEPXIAIO

JlexaH (akynbTeTa SHepreTUKH
WO P E

JlouieHT =~ A.A.llleBueHKO

22 gepeecct 2020 T,

PaGouyas nporpaMma JUCUHUIIMHBI

Xumus
(AmanTupoBaHHasi padoyasi MPorpaMma JJisl JIMI[ ¢ OrPAHNYEeHHBIMUA BO3MOKHOCTSIMH
310pOBbS U HHBAJU/10B, oﬁyqaloumxcn o aJanTuUpOBaHHbIM OCHOBHBIM
npogeccHOHATbHBIM 00pa30BaTeIbLHBIM MPOrPAMMAM BbICIIET0 00PAa30BaAHUA)

HanpasJieHue moAroToBKu
35.03.06 Arpounn:xenepust

HanpasJjieHHOCTDH
«JEeKTPOOOOPYIOBAHUE M IJIEKTPOTEXHOJIOTHI»

YpoBeHb BbICHIET0 00pa30BaHUs
bakanaBpuart

dopma 00y4eHust
Ounas, 3a0uHas

Kpacnoaap
2020
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1 He.]Ib M 3aa91 OCBOCHUSA JUCHUIIJIMHBI

Leabl0 OCBOCHUSA IUCHMIUIMHBI «XUMHs» ABIsAETCS  (HOPMUPOBAHUE
KOMIUIEKCA 3HAaHUM JUISI Pa3BUTHS €CTECTBEHHOHAYYHBIX IPEICTABICHUN O
BEIIECTBAX M XUMHUYECKHX IIpOLEccCaX B IPUPOJE, TEXHUKE, IPOU3BOICTBE
AJIEKTPOTEXHUYECKMX MaTepHaoB. a TaKXE YMEHHUHW M HaBBIKOB pabOThl ¢
XMMHYECKUMHU BEUIECTBAMM, LI€J€CO00PA3HOr0 UCIIOJIb30BAHUS CBOMCTB BEIIECTB U
MEXaHU3MOB HX JCUCTBUS B IPOU3BOJCTBEHHBIX CEJIBCKOXO3IMCTBEHHBIX
poleccax, NPOBEIEHN HEOOXOUMBIX U3MEPEHHI U PACUETOB HA OCHOBE 3aKOHOB
XUMHH [T peHIeHns podecCuOHaNbHBIX 3a/1a4.

3agaum JUCUUIJINHBI

— OCBOCHHE TEOPETUYECKUX NPEACTABICHUN, COCTABISAIOMUX (PYHIAMEHT
BCEX XMMUYECKUX 3HAHUI U CBOMCTB 3JIEMEHTOB M 00Pa30BAHHBIX UMU MPOCTHIX U
CJIOKHBIX OPTaHUYECKUX U HEOPTaHUYECKUX BEILECTB;

— mnpuoOpeTeHUE 3HAHUM O 3aKOHOMEPHOCTSX MPOTEKAHUS XHUMHYECKUX
MPOIECCOB (MEKTPOXUMUYECKUX, TEPMOJAMHAMUUYECKUX, KUHETHUUYECKUX B T.4.
PAaBHOBECHBIX), MYTAX HUX PEryJdpOBaHUS JJIsI TOJYYEHHUS] ONTHUMAJIbHBIX
pEe3yIbTaTOB;

— NpUOOpPETEHUE OMBITA MPOBEJACHUS aHAM3a BEIIECTB U MAaTEPUAJIOB,;

— pa3BUTHE HAYYHOIO MBIIUJIEHUS M OOLIETEXHUYECKOW SpyAUINH,
MO3BOJIAIONIME pellaTh MHOTOOOpa3Hble 3aJaud  XUMHUYECKOTO U  (hU3UKO-
XUMHUYECKOTO HaIpaBJICHHUS;

— pa3BUTh HaBBIKK pabOTHl C HOBOM HAyYHOW TEXHUUYECKOU JINTEPATypOH ¢
000011IeHneM MaTepHUaioB B BUJie pedepaToB U JI0KIIAJIOB;

~— o0ecrneunTh BBITIOJIHEHHE CTYACHTAMH JIa0OpAaTOPHOTO MPaKTUKyMa,
WJUTIOCTPUPYIOLIETO CYIIHOCTh AUCHUIUIMHBI «XUMHS» U METOJbl XMMUUYECKOIO
aHaJIn3a.

2 IllepeyeHb IUIAHHUPYEMBIX Pe3yJabTATOB OO0yYeHHS IO
AMCUUIIAHE, COOTHECEHHBIX ¢ IUIAHUPYEMBIMHM Ppe3yJbTaTaMHu
ocsoeHnus OIIOII BO

B pesyabrare ocBOCHMSI AMCUHMILIMHBI (GOPMHUPYIOTCH Cieayrluue
KOMIIETEHLIMM:

YK-1. CnocobeH oOCylIeCTBIATh TOWCK, KPUTHUYECKUH aHAlu3 W CHUHTE3
uHGOpMAIUH, MPUMEHSITH CHCTEMHBIN MOAXO0/ IS PEIICHUS TOCTABICHHBIX 3aad.

OIIK-1. CnocobeH pemaTh TUIOBBIE 3a/1a4d MPO(PECCHOHANBLHOMN NESITEIbHOCTH
Ha OCHOBE 3HAHM OCHOBHBIX 3aKOHOB MAaT€MAaTHYECKHX, €CTECTBEHHOHAYUYHBIX U



o0menpoecCHOHANbHBIX ~ AUCHUIUIMH € TPUMEHEHHEM HH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

3 MecTo aucuuniannbl B crpykrype OITIOITI BO

«Xumus» saBisieTca aucnuiuinHoin oossarensHOM yactu OIIOII BO moaroroBku
oOyuaromuxcs, 1o HamnpasieHuto 35.03.06 «ArpounxeHepus» (ypOBEHb
OPUKJIATHOTO OakamaBpuaTa), HAMpaBICHHOCTh «DJIEKTPOOOOPYIOBaHHE H
AIIEKTPOTEXHOJIOTUI.

4 Oobem aucuuminHbl (108 yacoB, 3 3a4YeTHBIX eIHHHIIBI)

OObeM, yacoB

Bunsr yue6HOI paboThI
Ounas 3aoyHas

KounrakTHas padora
B TOM YHCJIE:
—ayadTopHas 0O  BUIAM

yueOHBIX 3aHATHIA 53 11

— JICKIUHN 18 4

— IPaKTHYECKHE 34 6
(;mabopaTopHbIe)

—— BHCAYIUTOPpHAA

— 3ayer 1 1

— 3K3aMCH

—— 3aIUTa KYPCOBBIX
paboT (IIPOEKTOB)

CamocrosiTesibHas padoTa
B TOM YHCIJIE:

— KypcoBas pabota (IpoeKT) | - -

— [Ipo4yuc BHUbI 55 97
CaMOCTOSITENIbHOM pabOThI

Hroro nmo pucumMninue 108 108

5 Conep:xanue QM CIHUATIIAHBI

[To utoram wuzy4aeMod IUCHUIUIMHBI CTyACHTHI (oOydaromuecs) CIalT
3a4er.

Hucrunnaa usydaercs Ha 1 kypce, Bo 2-oM ceMecTpe (O4Has, 3a04Has
dbopma).




Coaep:xaHue M CTPYKTYpa IMCUMILIMHBI 110 0YHOH (popme 00yUeHust

Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyemsbie
KOMIIeTEeHIITUN

Buabl yueOHo# padoThbl, BRIKOYAS
CaAMOCTOSITEJILHYI0 PaboTy
CTY/IeHTOB M TPY/10eMKOCTb (B

Jacax)

Cemect

Jlexuun

JlabGopatop-
HBIC
3aHSATHS

CamocTos
-TeJIbHAas
paborta

Xumus KaK npeamer
eCTeCTBO3HAHMS ]| yueOHast
AucHUIUINHA. OCHOBHbIE MOHATHS
U 3aKkoHbI xumuM. Knaccudukanus
HEOPraHUYECKHX BEIIECTB.3HAUYCHUE
XUMHH B (hopMupoBaHUH
MUPOBO33PEHHUSI, U3YUCHUU TTPUPO/IBI,
pa3BUTUU TEXHUKH, perieHus
npo6sem oxpansl OC.

OIIK-1
YK-1

OCHOBBI XMMHYECKOM
TePMOJAMHAMMKH. XMMHYeCKas
KHHEeTHKA U KaTaju3. XuMH4YecKoe
paBHOBecHe.

TepmoxuMuyeckue 3aKOHBbI.
HaHpaBHCHHOCTB XUMHNYCCKHUX
IIPOLIECCOB.

XnMuyeckass KWHETHKA W KaTalus.
Xumunyeckoe paBHoBecue. CMelieHue
paBHoBecus. [Ipuanun Jle-Illarense.

OIIK-1.
VK-1

CoBpeMeHHOEe y4eHHEe O CTPOEHUM
aroma. ATOMHBIE s7pa, UX COCTaB.
N3oTombI. KBantoBeie  umcia,
COCTOSIHHE 3JIEKTPOHA B aTOME.
CoBpeMeHHOE COCTOSIHUE
NePUOANYECKOro 3aKOHA
xumMuvyecknx aemenToB [[.U.
Menpeneena.

HN3meHeHne XUMHYECKUX  CBOMCTB
AJIEMEHTOB B TEPUOJAX U TPYIIIaX.
DHeprus WOHU3AIUH, SHEPruUs
CpOJICTBA K AJIEKTPOHY,
3IEKTPOOTPHUIIATENBHOCTD.
O6menayunoe
MEePUOIUYECKOTO
MEPUOTNYECKOMN
Meneneena.

3HAYCHHE
3aKOHa u
CHCTEMBI HN.

OIIK-1.
YK-1

XumMnueckas
MOJIEKY.I.

Tunel cesa3u. [lapameTpsl U CBOMCTBa
CBsI3€l. CreneHb OKHCJIICHUS.
BanentHOCTH SJIEMCHTOB.
Merammmueckas CBS3b, ce

cBsa3b.  CrpoeHue

OIIK-1.
YK-1




Buabl yueOHoli padoThl, BKJIOYAS

o CaMOCTOSITEJIbHYIO PadoTy
Ne = = CTY/IeHTOB M TPY/10€MKOCTb (B
1/ Tema. - Jacax)
OcHOBHBIE BOIIPOCHI =)
i E E § JlaGopatop- | CamocTos
SRR Jlexuum | HbIE -TeJIbHast
& S |3 3QHATHUS pabora
0COOEHHOCTH. AmopdpHoe m
KPUCTAJTINYECKOE COCTOSIHUE
BeuiecTBa. THUIBI KPUCTAIUIMUECKUX
PEIIETOK. XuUMHYECKasi CBSI3b B
TBEPABIX Tenax. XUMUYECKas CBA3b B
MOJIYIPOBOJHUKAX M JIUIIEKTPUKAX.
CrpoeHue npocTeHInX MOIEKYJI.
Kommnuekcubie coequnenuss (KC).
Crpykrypa KC mno A. Bepnepy,
nostydeHue u cporictsa KC.
PacTBOpbI.
Paznuunple  cnocoObl  BhIpa)K€HUS
COCTaBa PacTBOPOB, MX B3aUMOCBS3b.
PacTBOpBI 3JIEKTPOJIUTOB.
OcHoBHbIE MOJIO’KEHUS TEOpuun
NeKTposinTHdecko aucconuranun C.
AppeHnyca, €€ OCHOBHBIE MOJI0KEHUS. OIK-1.
5 I'upparauus n ZMCCOLHALINA. Honnsie VK-1 AR 4 5
YpaBHEHUS peaklUMi, UX TOoJHas |
KpaTKasl 3aIlHCh.
JAucconuanus BO/bI. Honnoe
NpPOU3BeeHUE BOIbI.
Bomopoausiii  mokazarens  (pH),
METO/JIbI €r0 ONPEIEIICHUS.
I'maponus conei.
IIpuunHa U ceACTBUE THAPOIIN3A.
PacTBOpBI HEIJIEKTPOJIMTOB.
Kommmrarusssle cBolicTBa
pactBopoB. IlepBrIii 3akoH Payns.
Bropoii 3akoH Pays.
D0yIMOCKONUS U KPUOCKOTIHSI.
OxucauTe/bHO-
BOCCTAHOBMTE/IbHbIE peaKIMU
(OBP). OIIK-1.
5 OKHCANTENEHO-BOCCTAHOBUTEIbHBIE VK-1 AP 4 6

peakuMu KakK MpOLECChl IEepeHoca
AJIEKTPOHOB W W3MEHEHHS CTEIEHEel
okucieHuss djeMeHToB. Tunel OBP.
Metonbl  cOCTaBJI€HUS  ypaBHEHUI
OBP. OKHUCIINTENIHLHO-
BOCCTAaHOBUTCIbHEIN SKBHUBAJICHT.
Baxneiimnue OKMCIIUTEIIHN "
BOCCTAaHOBHTEJIH. OKXuCINTEIIHHO-
BOCCTAHOBHUTECIILHEIC peakuumn B




Tema.
OCHOBHBIE BOIIPOCHI

DopMupyembie
KOMIIeTCHIIH U

Buabl yueOHoli padoThl, BKJIOYAS
CaMOCTOSITEJIbHYIO PadoTy
CTY/IeHTOB M TPY/10€MKOCTb (B

yacax)

Cemect

Jlexkuu

Jlaboparop-
HbIC
3aHATUA

Camocros
-TeJbHas
pabora

Mo4yBax, MPUPOJHBIX  BOAaX |
BOJOEMAX, TEXHUKE n
AIEKTPOXUMUUYECKHX MPOIIECCAX.
O01mme CBOIiCTBA MeETaJLJIOB,
[Tepexonubie METAJUIBI U 150.
coeguHenusi. CBOMCTBA U MPUMEHEHHUE
B DHEPIeTHKE.

OcHOBHBIE MeTOAbl XHUMHUYECKOTO
aHaIM3a Pa3IMYHBIX MaTEPHAIOB H
TEXHUYECKUX CPEJICTB.

OCHOBBI 2/1EKTPOXUMUH.
Knaccudukanus 371eKTpoXUMUYECKUX
npoueccoB. [lonstue 00 anekTpomax
u JIEKTPOHBIX MOTEHIHAaJIax.
CrangapTHBIM BOJIOPOAHBIN AJIEKTPOJ
U BOJOPOJAHAs IIKala MOTEHLUAJOB.
VpaBuenune Hepucra. IloTeHumans
METAJUINYECKHUX, ra30BbIX u
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX
JNEKTPOIOB. I'anpBaHnYeCKHE
anementol. OJIC u e€ wu3MmepeHue.
ONEKTPOXUMHUYECKAS u
KOHIIEHTPaLlMOHHAS MOJIApU3aLUSL.
ONEKTPOXUMHUYECKHE TIPOLECCHl B
SHEPreTMKe W  MAaIIMHOCTPOEHHUHU.
XuMudeckue VCTOYHUKHU
ANEKTPUUYECKOTO TOKa.
AKKYMYJSATODBI: KHCJIOTHBIE U
IieJIouHble.  3apsiika W paspsjaka
aKKYMYJISITOPOB.

OIIK-1.
YVK-1

DJIEeKTPOJIH3
pacijiaBoB.
DIIEKTPOJIN3 PACILIABOB U PAaCTBOPOB.
[TocnenoBaTenbHOCTh  IEKTPOIHBIX
MPOLECCOB Ha KaTroJe W aHOJE.
Bropuunsie MPOLIECCHI npu
3IEKTPOJIN3E. DnekTponns c
pPacTBOPUMBIMH M HEPACTBOPUMBIMU
aHojgaMu. Beixon mo TOKy. 3aKOHBI

pacTBOpoOB 7}

®dapanes. IIpakTueckoe
MIpUMEHEHNE ANEKTPOJIN3A:
MIOJIy4YEHHUE METAJIJIOB,
AIEKTPOXUMHUYECKAS obpaboTka

MCTAJIOB M CIINIaBOB, HAHCCCHHUC

OIIK-1.
YK-1




Buabl yueOHoli padoThl, BKJIOYAS
o CaMOCTOSITEJIbHYIO PadoTy
No E = CTY/JE€HTOB U TPYA10e€MKOCTh (B
/ Tewa. - qacax)
OCHOBHBIE BOIIPOCHI =YD
i E E § JlaGopatop- | CamocTos
SRR Jlekuun | HbIE -TeJIbHAst
& S |3 3QHATHUS pabora
raJIbBaHOIIOKPBITUI.
Koppo3us merainos.
OcHOBHbIE BH/IbI KOPPO3HH:
XUMUYECKast U DJIEKTPOXUMHUYECKas
KOppO3usi, KOppo3us MoJ JAEHCTBUEM
OITY>KTAFOIIIX TOKOB
(27IEKTPOKOPPO3HS). ®dakTophl,
BJIASIOLIMIE Ha MHTeHCUBHOCTH | OIIK-1.
9 KOpPPO3HH METAJIIOB. YVK-1 2|2 4 8
Metoabl 3alIUTBI  METANJIOB OT
KOPpPO3UM: 3allIUTHBIC TOKPBITHUS,
3IEKTPOXUMUYECKAS 3aIluTa,
MIPOTEKTOPHAS, JIETUPOBAHUE
METAJLIOB. HN3menenue CBOWCTB
KOPpPO3HOHHOM cpenbl. WHruOuTOpHI
KOpPPO3HH.
Hroro 18 34 57

Coaep:xanue U CTPYKTYpPa AMCHUIUIMHBI: JTA00PATOPHbIEC 3aHATHS MO0 OYHOU
dopme o0yuenust

Ounas
Ne Tewma. )
E = dbopma
5 =
n/m OcHOBHBIE BOIPOCHI >~ obyueHnus,
o O o
= I~ N qac.
E &} Q
= o
o = =
o ) 5}
e = @)
1 | O3nakomieHne ¢ TeXHUKON Oe3ormacHocTH padotsr | OIK-1.
B XMMHUYECKOM jaboparopus, HasHauenuem | YK-1
XUMHUYECKON TTOCYBI U 000Dy I0BaHUS. 2
OcHogHble NOHAMUAL XUMUU. 2
Knaccugpurayus neopeanuueckux coeournenuti
JlaboparopHasi pabora: «llomyueHue u wu3yueHUE
CBOMCTB MPEJCTABUTENIEH BAXHEHIIMX KJIACCOB
HEOPraHUYECKUX COCAMHEHUIN.
2 OcHnoenble 3aKonbl Xumuu OIIK-1. 2 2
[TosicHEHME W WCIOIBb30BaHME OCHOBHBIX 3akoHOB | YK-1
XUMHUU B PACUETHBIX 337]a4axX U MPUMEPAX.
JlabopaTopHas pabota: «OmpeneneHue MOJSIPHON
MacChl SKBUBAJICHTA IIUHKA.




3 | 3akonomepnocmu NpPOMeKaHUsl xumuyeckux | OIK-1.
npoyeccos VK-1
DHepreTuka XMMHYECKUX MPOIIECCOB.

JlaboparopHasi pabora: «OrmnpeneneHre TEIUIOBOTO
s¢dexTa 1 HanpaBIEHHOCTH MPOIECCOBY.

4 | 3akonomeprnocmu NPOMeKaHusl xumuyeckux | OIK-1.

npoyeccos YK-1
JlaboparopHast paboTa: «3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN peakly OT pa3iNdHbIX (PaKTOPOBY.
[Mpunmun Jle-llarenbe, ero mnpuMeHEHUE IS
pa3IMyYHBIX XMUMHUYECKUX peakuuid. JlaboparopHas
pabora: «CwmelieHne XUMHYECKOTO pPaBHOBECHUS B
TOMOTE€HHBIX PEaKIUIX).

5 | Cmpoenue amoma OIIK-1.
CrpoeHne ¥ XapakTepucTHka cBolicts artomon | YK-1
3JIEMEHTOB B COOTBETCTBUU C MX PACIIOJIOKEHHUEM B
nepuoanueckoun cucreme 1. . Meneneena.

JIaboparopHas pabota: «OnpeneneHne BO3MOKHBIX
MEPEX0/I0B AIIEKTPOHOB B aTOME HATPUSD)
Ilepuoouueckuii 3aKkoH u nepuoouyeckas cucmema
8 céeme CO8PEMEeHHOU Meopul CmpoeHUs. amoma
JlabGopaTopHas pabora: «[Iporuo3upoBanue
CBOMCTB BBICIIUX OKCHUIOB U TUIPOKCHUIOB
anemenToB Il nepuogar.

6 | Xumuueckas  ceazw, cmpoenue  npocmetiwux | OIK-1.
MONEKYn VK-1
Tunel XUMHYECKUX  CBSI3€M, MEXaHM3M HX
o0pa3oBaHMs, MOCTPOCHUS] MOJEIECH MPOCTEHIINX
MoJiekyJl. CTeneHb OKUCIIEHUS JIEMEHTOB.

7 | Komnnexcoobpazosanus 6 600HbIX pacmeopax OIIK-1.
JIaboparopHas paborta: «[lonyuenue u| YK-1
HCCIIEIOBAHUE CBONCTB KOMILIEKCHBIX
COEIUHEHUIN».

8 | Kontponbhas padota Nel(Temsr Ne 1-7)

9 | Pacmsopwi OIIK-1.
Crioco0bI BRIPaKEHHUS COCTaBa PaCTBOPOB. VK-1
PacueTHBIN IPAKTUKYM.

JlabopaTopHas paboTa: «PacTBOpBI 3JIEKTPOIHUTOB.
Wonnble peakium.

10 | Pacmeopui OIIK-1.
Jucconuanuss BoAbl. Bomopomuslii mokaszatens, | YK-1
METO/IBI €r0 ONPEICICHUS.

JlaGopatopHass  paborta:  «['mapoiau3  coljei.
Onpenenenne pH pacTBOpOB  pa3iauyHBIX 1O
COCTaBY TUAPOIU3YIOLIUXCS COJEH.
CamocrositenbHas pabora (temsr 9 — 10)

11 | OxkucnuTenbHO-BOCCTAHOBUTENIbHBIE PEAKIINU OIIK-1.
JTaGopaTopHas pabora: «OxucnurensHo- | YK-1

BOCCTAaHOBHUTCIIbHBIC pcaknuu C y4aCTHEM
CJIOKHBIX BEIICCTB.




12 | Oxucnumenvno-8occmanogumenvHvle peaKyuu. OIIK-1. 2 2
JlaGoparoprast pabora: «OKHCIHTEIBHO- VK-1
BOCCTaHOBUTEJIbHBIC PEAKIINH C yYaCTHEM
MIPOCTBIX BEIIECTB — METAJUIOBY.

13 | OcHosvl snekmpoxumuu OIIK-1. 2 2

DJIEeKTPOIHBII [IOTEHLIUAIL, ranpBannueckue | YK-1
JJIEMEHTHI.
Jlaboparopuass  pabora:  «l3ydenue  pabOTHI
rajlbBAHUYECKOro  ayeMeHTa Ttuna  Jlanwamns-
SIxoOuy». SIBnenue nonsapuzammu. M3mepenne J/C.
N3ydyenune paboOThl TrajgbBaHUYECKOTO JJIEMEHTa
BonbTa M KOHIIEHTPAIIMOHHOTO TallbBAHUYECKOTO
anemenTa. Pacuer 3/1C.
14 | Ocnosvl snekmpoxumu. OIIK-1. 2 2
JlaGoparopnas pabGora: Dmexrponns Boxbix | YK-1
PacTBOPOB 3JIEKTPOIUTOB — COJIEH.
[IpakTueckoe MpUMEHEHHE SJEKTPOIN3a: 3aKOHBI
@apanes. PacyeTHbIN NPaKTUKYM.
15 | Snekmpoxumuueckue npoyeccul. OIIK-1. 2 2
Jlabopatopnas ~ pabora:  «Dnekrpoxumudeckas | YK-1
Koppo3us». [IpoaykTsl KOppo3uUHU.
MeTo/TbI 3aIUTHI OT KOPPO3HH.
16 | KourpossHas padora Ne2 (Temsr 11-15) OIIK-1. 2 2
YK-1
17 | TectupoBanue. OIIK-1. 2
YK-1
Hroro 34
CopaepxaHue u CTPYKTYpPa JUCUMILIMHBI 110 32049HOM (hopMe 00yUeHuUs
Buabl yueOHol padoThl, BKJIOYAS
o CaMOCTOSITEIbHYIO Pa0oTy CTYI€HTOB
Ne  Tema. = = 1 TPYAOEMKOCTh(B Yacax)
1/ |OcHOBHBIE - [TpakTueckue
= o CamocrosTens
I [BOIPOCHI = 5 5 3aHSATHS
= = o | Jlexuu Hast
2 3 = (;1abopatopHbI 6
S v pabora
S Z @) € 3aHATHS)
CoBpeMeHHOE COCTOSIHUE
NEePHOAUYECKOr0 3aKOHa
XHMHYECKHX 3JIEMEHTOB
. HWN. Menaeieena.
H3MeHeHne XUMHUYECKUX
CBOMCTB  DJIEMEHTOB B
YK-1
1 |mepuomax W Tpymnmax. 2 4 38
OIlK-1
OHeprus WOHU3AIIH,
DHEprusi  CpPOACTBA K
AJIEKTPOHY,
AIIEKTPOOTPHUIATETLHOCTb.
OO0umme cBOlicTBa
MeTAJLI0B




Buabl yueOHoli padoThl, BKJIOYAS
CAMOCTOSITEIbHYI0 PA00Ty CTY/ICHTOB

Ne  Tema. U TPYAOEMKOCTh(B Yacax)

1/ |OcHOBHBIE
I [BOIPOCHI

[IpakTnueckue
3aHSTHS
(;1abopaTopHbI
€ 3aHATHS)

CamMocTodTenb
Hasg
pabora

Jlexuun

Dopmupyemsbie
KOMIIEeTeHITH !
Cemectp

Ilepexognbpie MeTauibl U
nx coeauHeHus. CBOMCTBA
n MPUMEHEHHUE B
SHEPreTHUKeE,
3JIEKTPOTEXHHUKE.
KoHcTpyknoHHbIE
3JIEKTPOTEXHUYECKHUE
MaTepHaIbl.

OCHOBBI 3J1eKTPOXUMUH
Krnaccudukanus
ANEKTPOXUMUYCCKHX
nporeccoB. [lonstue 00
AJEKTPOaX u
AIIEKTPOAHBIX
MOTEHIIMAJIax.
2 CTaHz[L:lpTHLIi/’I YK-1 2 2 2 59
. OIIK-1
BOJIOPOJIHBIA 3JICKTPOIl U
BOJIOPOJTHAS IIKana
NOTEHIIMAJIOB. Y paBHCHHE
HepHcra. I'anpBannueckue
snemeHThl. Kopposus
METaJUIOB W 3alluTa OT
Hee.

HUroro
JeKIMoHH | Uroro Hroro
BIX 7a00paTOPHBIX | CAMOCTOSATEIH

4acoB 3aHATUN HOMW paboTHI
4 6 97

Hroro

6 IlepeyeHb Y4eOHO-METOAMYECKOT0 O0ecedeH sl AJIs
CaMOCTOSITEJIbHOM Pa0OTHI 00y4YAKOIIMXCS 1O IMCIHUTIIHHE

Vuebnas numepamypa u memoouueckue ykazauus (0751 cAmMoCmosmenbHou
pabomst)
1. Kocsnok H.E. CnpaBounuk mo obmieit u Heopranmieckoit xumuu / H.E.
Kocsnoxk., E.C. Koctenko, E.A Kaitropoaosa. — Kpacnomap: KyoI'AY. - 19,6 n.i.,
2013 [DOnexTpoHHBIN pecypc]
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_ne
organicheskoi_khimii_Kosjanok_Kostenko Kaigorodova.pdf.



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

2.Kaiiroponosa E.A. Heopranudeckasi XumMusi: TEOPETUYECKUE OCHOBBI U
pakTHIecKoe mpuMeHeHue: yued. mocooue. / E.A. Kaiiroponosa, /1.B.
["aBpunenko — Kpacnonap: Ky6I'AY, 2019. — 184 c.
https://edu.kubsau.ru/file.php/105/Uchebnoe_Posobie 2019 6 pechatnykh_listov
pravki_ot 19.08 - kopija 502918 v1 .PDF

3. Tlectynosa C.A. Pabouas TeTpaib K JaOOpaTOpHBIM paboTaM MO JUCHHUILITUHE
«Xumus» / C.A. Tlectynona, E. K. SI6monckas.— Kpacuomap : Ky6I'AY,2013 — 60
C.
https://edu.kubsau.ru/file.php/105/03_03.07.13/09_Rabochaja_tetrad_po_khimii.J
Ablonskaja EK. Pestunova SA.pdf.

4. HaymoBa I'.M. TexHuka BeJleHUs XUMUYECKOIO dKCIEPUMEHTa B JTaOopaTOpuu
xumun / I'"M. Haymona, E.K. f6nonckas, E.A. KaiiroponoBa. — Kpacnoxap:
Ky6I'AY, 2013. - 80 c.

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

5.Heoprannueckass W aHanuTHYecKass XuUMHs: ydeO.-meron. mocobue / E. A.
Kaiiroponosa, 1. 1. Cunoposa. — Kpacuonap : KyoI'AY, 2016. — 138c.
https://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja khimija
._Uch.-metod._posobie dlja_studentov_veterinarnogo_fakulteta.pdf.

6. Anekcanapona, 3.A. Tumodeea N.10., UHANBUJYAJIbHBIE 3AJJAHUA
JUIA CAMOCTOSTEJIbHOU PABOTHI CTYIAEHTOB I10 XUMHWU: yuebHO-
MeToaudeckoe mocooue/ I.A. Anmekcanapora, M.FO. Tumodeera - KpacHonap:
KyoI'AY, 2016 — 65 c.

http://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija_dlja_sa

mostojatelnoi_raboty studentov_po Kkhimii. Aleksandrova EH.A. Timofeeva |.J

U.pdf

/ ®oH OLIEHOYHBIX CPEICTB /ISl IPOBeAeHNsI IPOMEKYTOYHOM
aTTecTaluu

7.1 IlepeyeHb KOMIETEHUMI ¢ YKa3aHMeM 3TaNoB UX (POPMUPOBAHNS B
npouecce ocsoenus OITOIT BO

Howmep cemectpa (3Tan
dbopmupoBaHUs Orarnbl GOpMUPOBAHUS U TPOBEPKHU YPOBHS
KOMITETEHLIUU c(hOpPMHPOBAHHOCTH KOMIIETEHIIUHI IO TUCHHUIIIINHAM,
COOTBETCTBYET HOMEPY | MpakThKam B npouecce ocsoeHus OIIOIT BO
cemMecTpa)

YK-1. Cnoco0eH oCymecTBJsiTh NMOUCK, KPUTHYECKHMH AHAJIWU3 M CHHTE3
uHpopMalMU, NPUMEHATh CUCTEMHBIN MOAXO0 JJIs1 pelleHusl MOCTABJIEHHBIX
3apad

‘ 1 ‘ BBenenue B npoecCHOHATIBHYIO JESTENbHOCTh



https://edu.kubsau.ru/file.php/105/03_03.07.13/09_Rabochaja_tetrad_po_khimii.JAblonskaja
https://edu.kubsau.ru/file.php/105/03_03.07.13/09_Rabochaja_tetrad_po_khimii.JAblonskaja
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
https://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija._Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf
https://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija._Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf

Howmep cemectpa (aTan
dbopmMupoBaHUS
KOMTICTCHITUH
COOTBETCTBYET HOMEPY
ceMecTpa)

Orarbl GOpMUPOBAHUS U TPOBEPKH YPOBHS
c(hOpMHPOBAHHOCTH KOMIIETEHIIUHN IO TUCIUIIIINHAM,
npakTukam B nipouecce ocsoeHuss OIIOII BO

1

HaqepTaTeﬂbHaﬂ IrcOMCTPHUA

1,2,3

dusuka

1,2,3

Maremaruka

2

HNudopmartuka

XuMusa

dunocodust

TGOpeTI/IHGCKaﬂ MCXaHHKa

Wnxenepnas rpaduka

OCHOBBI MMPON3BOACTBA NPOAYKINH PACTCHUCBOACTBA

ConpoTuBIIEHHE MaTEPUATIOB

DIIEKTPOTEXHUYECKUE MATEPUAIIBI

TGOpeTI/I‘-ICCKI/Ie OCHOBBI 3JICKTPOTCXHUKHU

OcHOBBI IIPONU3BOACTBA IIPOAYKINH JKUBOTHOBOACTBA

SHGKTpI/I‘-IGCKI/Ie HN3MCPCHUA

ABTOMATHKA

DJIEKTPOHHAS! TEXHHUKA

DKOHOMUYECKAS] TEOPHUSI

OCHOBBI AEKTPOTEXHOJIOTUU

DnexkTpocHabKeHue

~

DIIEKTPONPUBO/T

OnekrporexHonoruu B ATTK

O NI RARWWWWININININ

BrlnonHeHue u 3alMTa BHITYCKHON KBAIM(PHKAMOHHOM

paboThI

OIIK-1. Chocoben

pemaTb THIIOBbIC 3aavuu

npodeccuoHaIbLHOM

ACATCJIBHOCTH Ha OCHOBC 3HAHMII OCHOBHBIX 3aKOHOB MaTEeMaTHIE€CKHUX,

€CTCCTBCHHOHAYYHBIX

]| 001enpo(ecCHOHAIBHBIX  JTUCUMILIMH

INPUMCHCHHUEM I/IH(I)OpMaIII/IOHHO-KOMMyHHKaHHOHHbIX TEXHOJIOT UM

C

1 HaueprarenpHas reomerpust

1,2,3 MaremaTtuka

1,2,3 dusznka

2 Xumusi

2 NuxenepHas rpaduka

2 TeopeTndeckas MexaHUKa

2 Nudopmartuka

2 O3HakoMHTENbHAS TPAKTUKA (B TOM YUCIIE TTOTYyYEHHE
MEPBUYHBIX HABBIKOB HAYYHO-UCCIIEIOBATEIHLCKON
paboThI)

2,3 MartepuaioBeieHuE U TEXHOJIOTUSI KOHCTPYKITMOHHBIX

MaTCpHrajaIoB




Howmep cemectpa (3Tan

dbopmupoBaHus Orarbl GOpMUPOBAHUS U TPOBEPKH YPOBHS

KOMITETEHIIUU c(hOpMHPOBAHHOCTH KOMIIETEHIIUHN IO TUCIUIIIINHAM,

COOTBETCTBYET HOMEPY | MpakThKaM B mpoiiecce ocsoenus OITOII BO

ceMecTpa)

3 ConpoTuBIIEHHE MATEPUAJIOB

3 [{udpoBbie TEXHOJIOTUH

3,4 TeopeTnyeckne OCHOBBI AJICKTPOTEXHUKH

5 ABTOMAaTHKA

5 ['uapasnrka

5 TennorexHuka

6, 7 DJIEKTPOIIPUBOJT

7 DKOHOMUKA M OpTraHu3aIus MPOU3BOICTBA HA
npeanpusitun AIIK

8 OCHOBBI MHKPOIIPOTICCCOPHON TEXHUKH

8 BrlnonHeHre 1 3alMTa BHITYCKHON KBAJIM(PUKAMOHHOM
paboThI

7.2 Onucanne noka3areJsieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHUMI Ha
Pa3JIMYHbIX 3Tanax ux popMupoBaHUs, ONMCAHUE IIKAJIbI OLEHUBAHUS

[Inanupyemblie
pe3ynbTaThl
OCBOCHUS
KOMIIETCHIIUH

YpoBeHb OCBOEHUS

HE3a4TeHO
MHHHUMAJTEHBIH )

3a4TE€HO
(TIOpOTOBEIiT)

3a4TE€HO
(cpenumii)

3a4TEHO
(BBICOKMIT)

Ornenounoe
CpEeICTBO

HJI-1VK-1 Cnocoben ocywecmensams nNouck, KpumuyecKuil aHaiu3 u cunmes ungopmayuu,
NPUMEHAMb CUCEMHBLI N0OXO00 01 peulerUs NOCMABNIeHHbIX 3a0aY

3HarThb: He HNmeer 3naer: 3naer Ha | Koumponvnovie
—  Meromuky | Baazeer MOBEPXHOCTH | — METOAMKY | BBICOKOM (camocmosi-
aHanmM3a 3ajay, | SHAHMSMH | ble 3HAHMS B | apanmsa YpOBHe: menvHvie)
BBUIEIISS ce | B obractsix: 3aj1ad, — METONUKY | pabomul
Gasosble  coc- | 00MACTAX: | — MCTONMKY | primengs  ee | AHAIM3a Bompocsr k
TaBJIAOIINE, — atajmnsa 0asoBble coc- | 3a4a4, 3a4eTy
ocymecTnenus | o  PWKY | sanad, TaBJISIONME, | BBIACISSL  ee
JeKkoMTosuuy | Araimsa BBIICISSL €€ | oeymecTiaen | 0a30BbIE €OC- | Tecrpl c
3a1auu sanad, 0azoBble coC- | g TaBJIAIOIIME, | 331a9aMH.
BRIACILAA €€ | TABJIAIOIIMG, | nekommosuiy | OCYIIECTBIICH
0a3oBbIe OCYIIECTBIIEH | i 5a719uy ust
coc- ni ACKOMIIO3NIHN | Ketic-3agaHus
TABIISIOIY | JeKOMITO3HIIH U 3312491 (3ananus
c 1 3a/1atu 71a00paTOPHBIX
OCYIICCTBI pabot; 3amuTa
CHIA OTYETOB).
JIEKOMIIO3H
MY 33]a9H
YmMmerb: He ymeer: | Ymeer Ha | YMmeeT Ha | YMmeer Ha




[lmanupyembie | yVpopens ocBoeHHs
pe3yabTaThl OneHouHoe
OCBOECHMS HE3aYTEHO 3a4TEHO 3a4TEHO 3a4TEHO CPEZCTBO
KOMIICTEHIIH MHHUMAaJbHBIN)| (1OpOroBblil) | (cpenHuit) (BBICOKHIA)
— aHAIU3Upo- | — HHU3KOM JOCTATOYHO | BHICOKOM BBITIOJIHEHBI
BaThb 3ajady, | aHAJIU3UpPO- | YPOBHE: M yPOBHeE: YPOBHe: BCE
BBIACTISA ee | BaThb — — — TpeOoBaHUsT K
0a30BbIE 3aj1a4y, aHAIU3UPO- aHAIU3UPO- aHaJIU3UpPO- HaMnycaHuIo
COCTABJIAIOINME, | BBIAECHAS €€ | BaTh 3ajady, | BaThb 3ajady, | BaTh 3amady, | pedepara:
OCYIIECTBJISATh 0a3oBEIE BBIIENAA €€ | BhlAENsAs ee | Bbiensds  ee | O0O3HAaueHa
JICKOMITO3MIIMIO | COCTaBIIAIO | 0a30BbIC 0a30BbIC 0a30BbIC npobnema U
3aJauu mue, COCTABJIAION] | COCTABISAIONL | COCTaBisAOL] | OOOCHOBaHA €&
OCYILIECTBJ | UE, ue, ne, AKTYaJIbHOCTb;
STh OCYILECTBJIAT | OCYHIECTBIIAT | OCYIIECTBIAT | CACTaH aHaIu3
JIIEKOMIIO3H | b b b Pa3IMYHBIX
LU0 JEKOMITO3MIH | JEKOMIIO3UIM | ASKOMIIO3UIM | TOYCK 3pCHH
3a1a4u 10 3a/1a9H 10 3a1a9u 10 33729 Ha
paccMarpuBae
Baagern: He Baageer Ha | Baageer na | Baageer Ha | MyIo npoOiemy
—  cnoco0OHO- | BJIajeeT: HU3KOM JOCTATOYHO BBICOKOM Hu JIOTH4YHO
CTBIO aHanuza | — YPOBHE: M ypOBHE: YPOBHE: HM3JI0KCHA
3a1a4, BBIENSS | CIIOCOOHO- | — CIOCOBHO- | — CIOCOOHO- | — crocoOHo- | COOCTBEHHAs
ee 0a30BEIE | CTBIO CTBHIO aHaAlIM3a | CThIO aHA/IM3a | CThIO aHanu3a | [IO3UIHUA;
COCTaBJISIIOIIME, | aHAJIM3a 3ajad4, 3ajad4, 3ajad4, chopmynuposa
OCYILIECTBJIICHUS | 3a4ad4, BBIZICISISI €€ | BBIACHISI €€ | Beiaeasasa ec | Hbl BbIBOJIBI,
JICKOMIIO3MIIUK | BBIICHAA e | 0a30BbIC 0a3oBEIC 0a3oBEIC TeMa pacKphITa
3aa4H. 0a30BEIE COCTABIISIIONI | COCTAaBISAION] | cocTaBistomy | HOJTHOCTBIO,
COCTaBJISIIO | HIE, ne, ne, BBIJICPKaH
e, OCYIIECTBJIEH | OCYIIECTBIIEH | OCYIIECTBICH 00BEM;
OCYIIECTBI | Us us s COOJTIOIEHBI
CHUS JECKOMIO3UIH | JEKOMIIO3HUIIN | JE€KOMIIO3HIIN TpeOOBaHus K
JIEKOMITO3H | M 3aJ1a4H. M 3aJIa4H. " 3aJ1a9U. BHCIIHEMY
[THH 0(pOpMIIEHHUIO
3aJIavH.

HJ[-3VK-1 Cnocoben ocywecmeénsims NOUCK,

NPUMEHAMb CUCIEMHBLU NO0X00 O] peleHus n

KpUmu4eckuil aHamu3 u cuxmes ungopmayuu,
0CMAasIeHHbIX 3a0a4

3HAaTh:
BapUaHTHI
pemeHus
3aJ1a4H,
OILICHUBAsA nux
JIOCTOMHCTBA H
HEJOCTATKU

He

BJIAJEeT
3HAHUSIMH
B
o0JacTsx:
BapUaHTHI
peleHus
3aJa4M,
OILICHMBAs
ux
JOCTOMHCTB
a u
HEOOCTAaTKH

Hmeer
MOBEPXHOCTH
ple 3HAHMS B
o0JacTsx:
— BapHUaHTHI
peumeHus
3aj7a4u,
OIICHMBAsI UX
JIOCTOMHCTBA
M He1OCTaTKU

3Haer:

— BapUaHThI
peenus
3aJ1a4M,
OIlICHHUBAs HX
JOOCTOMHCTBA
M HEJOCTAaTKH

3naer
BBLICOKOM
YPOBHE:
— BapUAHTHI
peuieHus
3a/a4H,
OLICHUBAs HX
JIOCTOMHCTBa
U HEIOCTaTKU

Ha

Hayunas
IUCKyCCHS
Bomnpocsr k
3a4eTy

Tectrl




[Inanupyemble

YpoBeHb OCBOEHUS

pe3yabTaThl OneHouHoe
OCBOCHHS HE3aYTCHO 3a4TEHO 3aYTEHO 3aYTEHO CPEZCTBO
KOMIICTEHIIH MUHHMANbHBINA)| (MOPOTOBBIA) | (cpemHmii) (BBICOKHIA)
Ymern: He ymeer: | Ymeer Ha | YMmeer Ha | Ymeer Ha
— paccmarpu- | — HHU3KOM JAOCTATOYHO | BHICOKOM
BaTh paccMatrpu- | YPOBHe: M YpPOBHeE: YPOBHe:
BO3MO>KHbIE BaTh — — —
BapHaHTHI BO3MOJKHBI | paccMmaTpu- paccMmarpu- paccMmarpu-
peleHus € BapuaHTHI | BaTh BaTh BaTh
3a/1auu, peuieHus BO3MO>KHBIE BO3MOJKHBIE | BO3MOXKHBIE
OLICHMBasl WX | 3aJayu, BapUaHTHI BapHaHThI BapUaHThI
JIOCTOMHCTBA U | OLICHWBAsi | pelIeHUs pelieHus pelieHus
HEJ0CTaTKU ux 3a/1a4u, 3ajauu, 3ajauu,
JIOCTOMHCTB | OIICHUBas WX | OIICHUBas HX | OLEHUBAs WX
a U | JOCTOMHCTBA | JIOCTOMHCTBA | JIOCTOMHCTBA
HEJIOCTAaTK! | ¥ HEAOCTATKU | U HEAOCTATKU | U HEJIOCTATKU
Keiic-3amanus
Baaners: He Biaageer Ha | Biageer ma | Baageer mna | (3amanus
—  CIOCOOHO- | BJIajeeT: HU3KOM AOCTATOYHO | BHICOKOM 11abOPATOPHBIX
CTBIO — ypoBHe: M ypOBHeE: ypoBHe: pabor; 3ammTa
paccMarpuBath | COCOOHO- | — CHOCOOHO- | — CIOCOOHO- | — CIIOCOOHO- 0T4ETOB)
BO3MO>KHbIE CTBIO CTBIO CTBIO CTBIO
BapUAHTHI paccMatpu | paccMaTpuBa | paccCMaTpuBa | paccMaTpuBa
peleHus BaTh Th Th Th
3a/1auu, BO3MOJKHBI | BOBMOYKHBIE BO3MOJKHBIE | BO3MOKHBIE
OIICHHUBAs € BapUaHTHI | BApUAHTHI BapHaHTHI BapUaHTHI
JIOCTOMHCTBA WU | peUIeHUs perieHus pelreHus pelreHus
HEOCTAaTKHU. 3a/1a4H, 3a/1a4H, 3aauu, 3a/auu,
OIICHUBAS OIICHUBAS OIlCHUBAS OIICHUBAS
JIOCTOUHCTB | JOCTOMHCTBA | JOCTOMHCTBA | JOCTOMHCTBA
a u|u " "
HEJIOCTaTKU | HEJJOCTATKU. | HEJOCTATKU. | HEJIOCTATKHU.

UJ[-10IIK-1 Cnocoben pewrams munoguvie 3a0ayu npopheccuoHarbHou 0essimenbHOCmMU Hd OCHOBe
ecmecmeeHHOHAYYHbIX u
00wenpogheccuoOHaNbHLIX OUCYUNIUH C NpUMEHEeHUeM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX

3HAHUU

OCHOBHbIX

3AdKOHO6

mamemamudecKux,

MexHoI02Ull

3HaTh: He Nmeer 3naer: 3unaer Ha | Bonpocsl K
I OCHOBHBIE BJIagaeeT MOBEPXHOCTH —— OCHOBHBIE BBICOKOM 3a4YETy.
3aKOHBI SHAHUSIMHU bl¢ 3HaAHUA B 3aKOHBI ypOBHe: TeCTI)I C
€CTECTBEHHO- B obracTsx: €CTECTBEHHO- | — OCHOBHBIC | 3373uamu.
Hay4IHBIX 001aCTAX: | — OCHOBHBIC Hay9IHBIX 3aKOHBI

JMUCIUTUTAH JUTS | 3aKOHBI TUCIATUTHH CCTECTBCHHO-

perieHus OCHOBHBIC | €CTCCTBEHHO- | g pemenns | HAYYHBIX

CTaHIAPTHBIX 3aKOHBbI Hay4YHBIX CTaHIapTHBIX JUCHUILINH

3a1a4 p | CCTCCTBCHH | MHCHUIUITMH 3amaq B | VIS peUICHMS

coorsercrpuy | OTHAYHHBIX | IS PCMICHUS | coorpercTBHM | CTAHAAPTHBIX

¢  Hampapien- | “VCHHIUIMH | CTAaHIAPTHRIX | ¢ gampasnen- | 337184 B

HOCTBIO DAY b 3aga4 B HOCTBIO COOTBETCTBHU

npodeccHOHAITb peIICHNA COOTBETCTBHH | podheccnona | M c

HOIA CTaHAapTH | ¢ HAMpPaBICH- | jpHoif HaIpaBJICH-




[Inanupyemble

YpoBeHb OCBOEHUS

pe3yabTaThl OneHouHoe

OCBOCHHS HE3aYTCHO 3a4TEHO 3aYTEHO 3aYTEHO CPEZCTBO

KOMIICTEHIIH MUHHMANbHBINA)| (MOPOTOBBIA) | (cpemHmii) (BBICOKHIA)

JESTEIIbHOCTH | BIX 337a4 B | HOCTBIO JESITEIIBHOCT | HOCTBIO Ketic-3amanus
COOTBETCTB | MpodeccroHa | u npodeccrona | (3amanus
un C | JIbHOM JIBHOM 1a00paTOPHBIX
HarpaBJIeH- | AE€ATEeIbHOCTU JesTeNbHOCT | paboT; 3amuTa
HOCTBIO " OT4ETOB)
npodeccuo
HaJbHOMN Pedepar
NeSITeNIbHOC
TH

YmMmernb: He ymeer: | Ymeer Ha | YMmeer Ha | YMeeT Ha

—ICII0JIB30- —HCIOJIb3 | HU3KOM JAOCTATOYHO | BHICOKOM

BaTh OCHOBHBIE | 0-BaTh YPOBHE: M ypOBHe: YpOBHe:

3aKOHBI OCHOBHBIC | —HCIIONB30- | —HCIIOJIB30- | —HCIOJIB30-

€CTECTBEHHO- 3aKOHBI BaTh BaTh BaTh

HAyYHBIX €CTECTBCHH | OCHOBHBIC OCHOBHEBIC OCHOBHBIC

JTUCIUIUIAH JAJISl | O-HAYYHBIX | 3aKOHBI 3aKOHBI 3aKOHBI

pelIeHus JTUCIUIUIMH | €CTECTBEHHO- | €CTECTBEHHO- | €CTECTBEHHO-

CTaHJapPTHBIX TUISI Hay4YHBIX HAyYHBIX HAyYHBIX

3ama4 B | pelICHHS TUCTIUTLTAH JUCITUTUIAH TUCTIATLTAH

COOTBETCTBUU CTaHIApPTH | IJISl PEIleHUs | JUIsl PelleHus | Ui pelIeHUs

C  HampaBJICH- | BIX 3aJa4 B | CTAHJAPTHBIX | CTAHJAPTHBIX | CTAHJAPTHBIX

HOCTBIO  TIPO- | COOTBETCTB | 3a/1a4 B | 3a/1a4 B | 3a/1a4 B

(deccroHaNbHON | HH C | COOTBETCTBHH | COOTBETCTBHH | COOTBETCTBH

NEeSTENIbHOCTH | HAIpaBlIeH- | C HAMpaBJeH- | C HAMpaBJeH- | U c
HOCTBIO HOCTBIO TIPO- | HOCTBIO TIPO- | HAIPABJICH-
po- (deccuoHanbH | peCCHOHANBH | HOCTBIO TPO-
¢deccuonan | oit oif (beccruoHaabH
bHOI NESTeNbHOCTH | ACITETbHOCT | O
TESTEIILHOC " JESTSITLHOCT
TH u

Baaners: He Baageer na | Bnageer Ha | Baageer Ha

— CII0Cc00- | BJIajieeT: HHU3KOM AOCTATOYHO | BHICOKOM

HOCTBIO — Croco0- | ypoBHe: M ypOBHe: YPOBHE:

UCIIOJIb30BaTh | HOCTBIO — cmocob- [—  cmocol- | —  cmoco0-

OCHOBHBIE HCIOJIb30Ba | HOCTHIO HOCTBIO HOCTBIO

3aKOHBI Th WCIIOJIb30BaTh | UCIOIB30BAT | MUCIOJIB30BAT

€CTECTBEH- OCHOBHBIE | OCHOBHBIC b OCHOBHBIE | b OCHOBHBIC

HOHAYYHBIX 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI

JTUCIUIIAH JJIsl | €CTECTBEH- | €CTeCTBEH- €CTECTBEH- €CTECTBEH-

perreHus HOHAYYHBIX | HOHAYYHBIX HOHAYYHBIX HOHAYYHBIX

CTaHapPTHBIX TUCHUIUIAH | TUCUUTUTHH JTUCITUTLIAH TUCIUTLTAH

3amad B | U JUISL PEUICHUS | JUI PEUICHUS | JUI PEIIeHUs

COOTBETCTBUU | PELICHUS CTaHJAPTHBIX | CTAHJAPTHBIX | CTAaHAAPTHBIX

C  HampaBJIeH- | CTAHJIAPTH | 3aJ1a4 B | 3a/1a4 B | 3a/1a4 B

HOCTBIO  TIPO- | BIX 3a7a4 B | COOTBETCTBUU | COOTBETCTBUHU | COOTBETCTBHU

(dbeccHoHaIBHOW | COOTBETCTB | C HAIPAaBIICH- | C HAIPaBIICH- | U c

NESTEIIBHOCTH | U1 C | HOCTBIO TIPO- | HOCTBIO TIPO- | HAMIPABJICH-

HarpasJieH- | (heccuoHanbH | (heCCHOHAIBH | HOCTBIO TPO-




[Inanupyembie | Vpopers ocBoeH s
pe3yabTaThl OneHouHoe
OCBOCHHS HE3aYTCHO 3a4TEHO 3aYTEHO 3aYTEHO CPEZCTBO
KOMIICTEHIIH MUHHMANbHBINA)| (MOPOTOBBIA) | (cpemHmii) (BBICOKHIA)

HOCTBIO oi oii beccuoHanbH

po- NESATENIbHOCTH | JACSITEIbHOCT | OU

(deccuonan 1 JEeSTEIILHOCT

bHOM u

JESITENIHOC

TH

7.3 TunoBble KOHTPOJIbHBbIE 33/IaHUS WM MHbIe MaTepHaJibl,
HeoO0XoauMbIe JJIsl OLEHKH 3HAHMI, YMEHHMi, HABBIKOB, XaPAKTEePHU3YIOLIHX
Jranbl popMUPOBaHUA KOMIIETeHUMH B nipouecce ocsoenusi OIIOII BO

KoHTponb 0CBOCHUS AUCHUIUIMHBI «XHUMHUSD» MPOBOIUTCS B COOTBETCTBUU C
[1n KyoI'AY 2.2.4 «Dono oyenounvix cpedcms».

TGKYHII/Iﬁ KOHTPOJIb 110 JUCHUIIIIMHEC «XHUMU IIO3BOJIAICT OLCHUTH CTCIICHD
BOCHIPUATHUA y‘-I€6HOFO Marepuajia U MMpOBOJAUTCA JId OLCHKH 3HaHPII>i, YMCHHﬁ, HaBBIKOB H

OTbITa JESATENbHOCTH, XapaKTepU3YIOUINX 3Tambl (OPMUPOBAHMS KOMIETEHIIMHA B IpOLEecce
ocsoeunng OITOIT BO

Texymuii KOHTPOJIb MPOBOAMUTCSH KAaK KOHTPOJIb TEMAaTHYECKUH (IO MTOraM H3ydeHHs
ONpEAENICHHbIX TEM JUCLUUIUIMHBI) U pyOexHbIH (KOHTPOJb ONPENEICHHOIO pasjena Win
HECKOJIBKUX Pa3JIesIoB, Mepea TeM, KaK MPUCTYHNHUTh K M3YyYEHHIO OYepeAHOH yacTu yd4eOHOro
MaTepuaia). Pe3yapTaTsl TEKyIIEero KOHTPOJIS UCIOJIb3YIOTCS MPU MPOBEACHUH MPOMEXKYTOUHON
aTTECTALINH.

Keiic-3aganust K j1ad0opaTtopHbIiM padoTam

Keiic-3ananune no teme Ne 1. «IloayyeHue u u3y4yeHue cBOiCTB NMpeAcTaBUTe el
BAKHEHIIMX KJIACCOB HEOPraHUYECKUX COCAMHEHHH»
Omnwit 1. [TosyueHue cpeAHUX coJiei

a) PeakTuBbI: pactBop xsopuaa Oapus 1 H., pacTBop cynbdara Hatpus | H., mpodHrpka

Boinosanenue. Buecute B mpobupky 3-4 kamiau pacTBopa xjopuaa 6apus, nobdassre 3-4
KaIlJIM pacTBopa cyib(dara U HaTpusl.

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

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

B) PeakTMBBI: HACBHIIIEHHBI pPAcTBOp THAPOKCHIA Kajbiws, okcua yriepoaa (1V),
anmapat Kumnma.

Boinosnenue. Hanelite B mpoOupky 1o 1/3 oObema pacTBOpa TMAPOKCHAA KalbIHs
(u3BecTKOBass BOJa) M TPOIYyCTUTE uepe3 Hero okcupj yriepoma (IV) (yrmekucnbii ra3) us
armapata Kurma 10 mosiBneHust MyTH.

3aganue. 3anuch JaHHBIX ONBITA.

1) OT™MeThTe U3MEHEHHSI B TPOOHUPKAX B X0/1€ TIPOBEICHHSI OTIHITOB.

2) Hanummure ypaBHEHUsI XUMUYECKUX PEAKIIHiA, MPOTEKAIONINX B TPOOUpPKaX.

3) Ilon xaxmoil W3 peakuuil yKaXuTe MpHU3HAK peakuuu (Hampumep, ocajok Oeroro
[BETa, 00CCIIBEYMBAHME U T.I1.)

4) HazoBuTe Bce MPOIYKTHI PEAKITNHU, 32 UCKITFOYCHUEM BOJIBI.




5) CchopmynupyiiTe BHIBOM: peaKIUSIMH, MeKITY KAKHMH KJIACCAMH HEOPraHHYeCcKHX
COeTUHEHU MOKHO MOJIYYUTh CpelHUe Cou?
OnpIt 2. ITosryyeHue KHCJI0H COJTH

Uepes3 pacTBOp € OCaakoM, IMOJTYYEHHOM B OmbITe 1B, mpomycTuTe u3 anmnapara Kumrma

YIJIEKUCIIBIN Ta3 10 pAaCTBOPEHUS 0CAIKA.

3ananue. 3anuCh JAHHBIX ONBITA.

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

2) Hanumure ypaBHEHUs XUMUYECKON peaKIMu, IPOTEKalolel B MpoOUpKe.

3) YkaxuTe MpU3HaK MPOTEKAHUS PEaKIHH.

4) HazoBuTe NpOAYKTHI pEaKILUu.

OmnbIt 3. IlepeBoa KHUCJIOH COTH B CPEAHIOIO

Boinosinenue. [lonydeHHbli B onbiTe 2 pacTBOp pasaenute Ha 2 yactu. OaHy NpoOupKy
C pacTBOPOM KHUCJIOW COJM Harpeiite Ha BOASIHONM OaHe, a BO BTOPYIO J100aBbTE€ T'MJIPOKCH]L
KQJIBLIMS 10 TIOSIBJICHUS IIPU3HAKOB OCAKA.

3aganne. 3anuch JaHHBIX ONbITA.

1) OTmeTbTe U3MEHEHUSI B IPOOUPKAX B X0JI€ IPOBEACHUS OIIBITOB.

2) Hanumure ypaBHEHUsI XUMHUYECKUX PEAKIM, IPOTEKAIOLMX B IPOOUpPKAX.
OnbIt 4. ITosryyeHne 0CHOBHOM €OJIH

BoinosHeHue. B nmpoGupky Haneiite 1 cm® pacTBopa xjopuaa KoOanbsTa M 100aBbTe MO KarllsM
pa30aBICHHBIN PACTBOP TUIPOKCHIA aMMOHUS 10 MOSIBJICHHSI YCTOHYMBOTO P BCTPSXUBAHUH OCA/IKA.

3aganne. 3anuch JaHHBIX ONbITA.
1) OTmeTbTe N3MEHEHUE B IPOOUPKE B XOJI€ MPOBEACHUS OIBITOB.
2) Hanumure ypaBHEHUE NPOTEKAIOLIEH XMMUYECKON peaKIuy.
3) HazoBuTe MpOAYKTHI peakiuy.
OmnpiT S. IlepeBox 0CHOBHOM COJIM B CPEIHIOI0

BoinosiHenune. B mnonydyeHHbIE B ombiTe 4 pacTBOp € OCaJAKOM J00aBbTE IO KaIUISIM
pacTBOp pa30aBIEHHON CEPHOM KUCIOTHI IO PAaCTBOPEHUS OCAKA.

3aganue. 3anuCh JaHHBIX ONBITA.

1) OTmeTbTe U3MEHEHNE B IPOOUPKE B XOJI€ MPOBEACHUS OIBITOB.
2) Hanumure ypaBHEHHE MPOTEKAIOLIEH XUMUYECKON peakIuy.
3) HazoBuTe npoayKThl peaKiuu.

Keiic-3aganue mo teme Ne 1. «OCHOBHBIE 32aKOHBI ¥ IOHATHS XUMMID)

B) «Onpenesienne MOJISIPHOI MAacChl JKBHBAJICHTA MeTaJLJIa»
Omnpenenenne MOJSIPHBIX MAacC SKBUBAJIEHTOB METANIOB OCHOBAHO Ha PEAKIMH
B3aMMOJENCTBYS METAJUIOB C KUCIIOTaMMU:

Zn + H,SO4 —: ZnS0O,4 + HzT

BbinoJiHeHHe IKCIIEPUMEHTA!
1.Ilposepka zepmemuyunocmu npuéopa (ACp>KUT JIK OH Ta3). YPOBEHb BOJIbI B TPAAYUPOBAHHOM
cocyzie ycTaHoBUTE Ha «0». 3aTeM MOJICOETMHUTE K TPAAYUPOBAHHOMY COCYAY PEAKTOp U
OTYCTUTE YPABHUTEIBHBIM COCY/I HI)KE YPOBHSI BOJIBI B TpaiyupoBaHHoM. [Ipu onmyckanumn
YPaBHUTEIHHOTO COCY/Ia YPOBEHB BOJBI B TPaIyHPOBAHHOM COCY/Ie HEeMHOTO moHm3utTes (~1-1,5
cm®), Ho 3aTeM crabumusupyercs. Eciu yepes 1-2 MuH nanbHEHIIEro MOHMKEHNS He OY/IeT,
nprOOp MOKHO CUUTATh TEPMETUUHBIM.



[l

Pucynoxk. [Ipubop amst onpeaeneHust MOJISIPHOI MacChl SKBUBAJICHTa METaJljIa:
1 —nmockotoHHas Koi10a (1ubo mpobupka); 2 — 3akuM; 3 — MepHasi OrOpEeTKa;
4 — ypaBHUTEIIBbHBIN COCY]T
2.3anpaexa peaxmopa. OCTOPOKHO CHSIB PEaKTOp, IEepeHeCHTe B Hero 2-3 cM° 2 H pacTBopa

H2SO4. 3arem ocymmnTe BHYTpEHHHE CTEHKH BEPXHEW YacTH peakTopa (HIbTPOBAIBHOM
OyMaroil U OCTOPOXKHO ITOMECTUTE B ATY YacTh peakTOpa KyCOUYEK B3BEIICHHOI'O I[MHKA (Maccy
[IMHKA 3aIUIIUTE B KypHAN).

PeakTop ¢ KycOukoM IIMHKa B BEpPXHEH YacTU OCTOPOKHO IOACOEIUMHHUTE K Ta300TBOJHOU
TpyOke npubopa, He JAOIycKas MonajaHus LUHKa B Kuciaory. IIpoBepbre mnpubop Ha
repMETUYHOCTh B TedeHue 2-3 muH. [locie aToro onpenenure ypoBeHb BOJbI B I'palyHpOBAHHOM
cocyne a0 peakuuu (Vi). 3aTeM OCTOPOKHO, NMPHUAEPKUBAS PEAKTOp Yy BXOJa Ia300TBOJHON
TPYOKH, CTPSIXHUTE LIMHK B KMCJIOTY — HAYMHAETCS BBIJICJIEHUE BOJIOPO/JA U BHITECHEHHE BOJbI B
YPAaBHUTEIBHBIA COCY/I.

3. H3mepenue odvema gvioenuguie2ocs 6000pooa

[To oxoHUaHWMM peakIUH CcilenyeT MOJAOXKAaThb 3-5 MMH, 4TOOBI ra3 B NpUOOpe MPHUHSII
TEMIEPATYPY OKPYXKAIOILIETr0 BO3yXa. 3aT€M OIyCTUTE YPABHUTEIbHBIA COCY]l 10 YPOBHS BOAbBI
B I'paJlyMpOBaHHOM, U, €CJIM B TeUeHUE | MMH He HaOJI0JaeTcsd M3MEHEHMs YPOBHsI, 3alUIINTE
YPOBEHB BOJIbI B TPalyMpOBaHHOM cocye mocie peakiun (V?2).

O6mwem BeiaeuBiierocs Bogoponaa: V(Hz) = (V2) - (V1)

4.  3anuce dannvix onvlma u pacuemat

Macca meTtanna, m, r.

VYpoBeHb BOIbI 10 peakuun, Vi, cMe.

Y poBeHb BOJIBI Tocie peakiui, Va , cM®.
O6nbem BeIIenuBIIETOCS Bojopona, V= V2 - Vi, oM®.

Temneparypa, t °C.

Ab6comotHas temmeparypa, T, K (273+ 1 °C).

AtMocepHoe naBieHue, Pary.

JlaBiieHHe HACHIIIEHHOTO BOJITHOTO Tapa MpH JIaHHOW TeMIiepatype (CM.TadJl. HIDKE).
[MaprumaneHoe AaBineHue Bogopona, P(u2) = P — P(w20).

©W oo N WNRE

Pacuem MOJl}lpHOﬁ MACCbl IK6UGAIEHMO6 MemaJlia OeyMﬂ cnocobamu.

1.BelunciuTe MacCy BBITECHEHHOro Bojopoia (M) 1o ypaBHeHmio Kianeiipona -
Menneneesa P(H,)V (H,)=(m|M)RT (R=8,31 Ix-momns/x" , uim

R = 62363,7 cM>MMm. pr. cr/mMonbTpan). Ilocie 3TOro paccuymraiiTe MOJNSPHYIO Maccy



OKBHUBAJICHTOB, UCIIOJIb3Ys 1—-e maTeMaTHUUeCcKOe BBIPAXKCHUC 3aKOHA SKBUBAJICHTOB.

2.PaccumuTaiite 00beM BBIIEIMBIIETOCS BOJOPOAA MPH HOPMalbHbBIX ycioBusix (Vo) 1o

ypaBHeHuto Kianeiipona: VOI% :VHZPH% npu Po = 760 mm. pr. ct., 273 K. 3Has
0

MOJIIPHBIA 00BEM SKBHUBAICHTOB BOJOPOJA, PACCUUTANTE MOJSPHYIO Maccy MmeTaiia (2-¢

BBIPA)XCHHC 3aKOHA 3KBI/IBaJ'IeHTOB).

Ta6n1z1ua. I[aBJ'IeHI/Ie HACBIIICHHOI'O BOASAHOI'O I1apa B PaBHOBECHHU C BO,I[Oﬁ

Temmeparypa, °C | JlaBaenue mapa, I1a Temneparypa, HaBnenne mapa, Ila
(vt pr.T) o (MM pt.CT.)
0 0,61-10%(4,58) 19 2,20-10%(16,48)
5 0,87-103(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 2,97-103(22,38)
18 2,06-103(15,48) 25 3,16:103(23,75)

Breruncaure a6COJ'IIOTHYIO 1 OTHOCHUTCJIbHYIO IMOTPCIIHOCTH OIIbITA.

Abcontomnasn nozpewnocms di:

di = Moxom) - Mok@uen), T/1€ Moxom) — CpeHEE 3HAUCHHE MOJSIPHOW MacChl SKBHBAJICHTOB

OUHKA, paCCUUTAHHOC 110 SKCIICPHUMCHTAJIbHBIM JaHHBIM, /MOJIb.

Mok(ucr) — 3HAU€HUE UCTUHHOM MOJISIPHOM Macchl SKBUBAJIEHTOB IIMHKA, I/MOJIb.

Ommunocumensnasn nozpewnocms, d, %:

d% -9 100%.

MSK(ucm)

Bui6oo:

Keiic-3aganmne no reme Ne 2 «OCHOBbI XUMH4Y€CKOH TEPMOAMHAMUKI)

(OHepreTuka XMMHYECKHX MPOIECCOB)

A) OnpenesieHue HANPaBJICHHOCTH NPOTEKAHU Mpolecca
1. Mcrionb3ys CIpaBovHble JaHHBIE TAOJIHIEL, ONpeenuTe n300apHsbIii TernoBoi s3ddext AH %gs

XUMHYECKOMN PCaKiuu Baliero BapuaHTa

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

CnaeanaiiTe BbIBOJ 0 BbIJeJeHNH HJIH MOTJIOIIEHUH TEMJI0ThI B nmpouecce peakiuu.




2. Omnpenennte m3Menenne >HTpornH AS%g B X01e XUMHUECKOH PEaKIHH, NPOTEKAOMEH TIpH

CTaHAAPTHBIX YCJIOBUAX B UACAILHOM I‘213006pa3HOM cocrossanr. O0bSICHUTE 3HAK U3MEHEeHUs

AS%os B pe3ysibTaTe IAHHOM PeaKIMH.

3. Onpenenure uzMeHenue >Heprun 1u66ca AG%os B X0fie XMMHUECKOH PeaKIuy, UCIIOMb3Ys

crpaBoYHbIE AaHHBIE Tabmuubl. [1o 3HaKy m3Menenus >Heprun I'u66ca AG%os caenaiite BbIBOA

0 BO3BMO’KHOCTH CAMOIIPOMU3BOJILHOI'O IIPOTCKAHUA PEAKIINU.

Bemecrso | Cocrosinue AHC%; Ko AGO05 Ko S%¢8,  JIk/monsK
Moe Mot
CaH2 r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
C2Ha r 52,280 68,173 219,450
NH3 r -45,190 -16,647 192,500
CHgs r -74,850 -50,830 186,190
CO r -110,520 -137,270 197,910
CO2 r -393,510 -394,380 213,650
H20 r -241,830 -228,590 188,720
H20 xK -285,950 -237,190 69,940
N2 r 0,000 0,000 200,000
H2 r 0,000 0,000 130,590
02 r 0,000 0,000 205,030
Cl; r 0,000 0,000 222,950

B) «Onpenesenne Tennosoro 3¢ dexra npouecca pacrpopenus NHaNO3z»

OoopynoBanue u marepuaisnl. 1. Hurpar ammorms NHsNOsz. 2. Crakansr (250-300

mi). 3. TepMOoMeTp, YKpEIUIEHHBIN B IITATHUBE.

Boinoinenue. B crakan Haneiite HeMHOTO BOJbl. OMyCTHTE TEPMOMETp, MOTPY3UB €T0

mIapuK B BOAOY. 3aTeM BHECHTE B CTAaKaH HECKOJLKO JIOKEK MEJIKHX KpHUCTAJIJIOB HUTpPATa

aAMMOHUAI. TepMOMeTp IMMOKAa3bIBACT CUJIBHOC ITOHMKCHUEC TEMIICPATYPhI pacTBOpA.

NH4NO3(p) + NH20 = NH4NO3-nH20.

3aganue. Yrkaxkure 3Haku (>0, <0) Q u AH npomnecca pacrBopenust NHaNOs.

Keiic-3aganmne mo reme Ne 2 «3aBHCMMOCTb CKOPOCTH XUMHUYECKON peakunu

OT KOHIHCHTPALIUM PCAripyOIINX B€HICCTB B JAHHbIX YCJIOBUAX).
OnbIT 1. 3aBHCMMOCTH CKOPOCTH PeaKIMHU 0T Pa3JHYHbIX (PAKTOPOB

A) OT KOHLIEHTPALIUM Pearupyrouux BeluecTs

PeakTuBBI M 000pyI0BaHHME: PAaCTBOP CEPHOW KHCIOTHI 2 H., pPacTBOp THOCYIb(haTa
HaTtpus (Naz2S203) 1H., TUCTHIUTMPOBAaHHAs BOJA, YETHIpE MEpHbIE MPOOUPKH, KareIbHULBI WIN

MUATETKH, CEKYHIOMED.

Tuocynbdar HaTpusi pearupyer C CEpHOM KHCJIOTOM MO CIEeAyIOIIeMY YpPaBHEHHUIO

peaKIuu:




Na2S203 + H2SO4 = NaxSO4 + SO2 + H20 + S|

[Tpu3HaKOM MpOTEKArOIIEH peakuuu SABIsSeTCS 00pa30BaHUE MYTH TP BBINAJICHUN CEPHI B
0CaJIoK.
Jls mpoBeneHusl OMbITa B YEThIpeX MPOOUpKax MPUTOTOBHTE paBHbIE 0OBEMbI PACTBOPOB

THOCY/Ib(aTa HATPUS PA3TUYHON KOHIICHTPAIMH, JIJIS 3TOT0 BHECUTE B mpobupku 4, 6, 8§ u 12
Kareab THOCYIb(aTa U JoBeauTe 00beM B mpoOupkax a0 12 kamenb, 100aBHB B KOXKIYIO BOAY,
KaK yka3aHo B Tabumure 1.

3areM B 1-t0 mpoOupKy noOaBbTe | Karumo CEpHOW KHUCIIOTHI, OJHOBPEMEHHO BKIIOYHB
cexkynaomep. [Ipocnenure, yToObI Kamisg He MoMaia Ha CTEHKU IPOOUPKHU.

Kak TonbKko MosIBUTCS MyTh, BBIKITFOUUTE CEKYHIOMED, M 3aHECUTE PEe3yJIbTaT B Ta0HIy 1.

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

3aganue. 3anuch JAHHLIX ONbBITA.

1) 3aHecuTe B TAONMIY JAaHHBIC, TPOBEICHHBIX MCCIICIOBAHUN

Tabauua - JlanHbIe OnbITa

No KonunuectBo kamenb Oobitee | OTHOCUTEIND- Bpewms OTHOCHTEID
po- YUCJIO | Has KOHIICHT- | MOSIBJICHHUS | Hasi CKOPOCTh
5 Pacteop | H20 | Pacteop Karelpb | parusi. MYTH, peakuu
vpKn Na2S20 t, cex

Na2S203 H2SO4 Vosu 292873, ’ 1/t, cex’t

COTH.

1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

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

3) PaccuuraiiTe OTHOCUTENBbHYIO KOHIIEHTPAIMIO THOCYIb(haTa: MPUHUMAs KOHLEHTPAIHIO
B niepBoii mpodupke ¢ 4-a KarwisiMU Corn = 1, ¢ 6-10 KatisiMu — Cors = 1,5 1 T.71. 3aHEeCUTE JaHHbIE
B TaOIUIy.

4) Ioctpoiite rpaduk 3aBUCUMOCTH OTHOCUTEIBLHOM MPAKTUYECKOW CKOPOCTH pEaKLUu OT
OTHOCHTEJIEHOW KOHIICHTPAIIUU THOCYIb(haTa HATpHsl, OTKJIaAbIBast 3Ha4eHus 1/t mo ocu X u
Com. o ocu Y.

5) ChopmynupyiiTe BHIBO 0 3aBUCMMOCTH CKOPOCTH PeaKINH OT KOHIEHTPALMU
THOCY/Ib(AaTa HATPUS NPH JAHHBIX YCJI0BHAX.

OnbIT 2. 32aBHCHMOCTH CKOPOCTH PEAKIUH OT TeMIIepaTypbl

N3yunTe Ha npuMepe peakiuu B onbITe 1.

Bomosnnenne. [Ins 3Toro B Tepmocrar ¢ Temmneparypoir Ha 10 °C Bbiie KOMHATHON
TEMIIepaTypbl IOMECTUTE 2 IPOOUPKHU: OJIHY C 4 KaruisiMu 1 H pacTBopa THOCYJb(aTa HATPHs U 8
KaIUIAMU BOJbI, B JAPYIYIO — C OJHOW KalUled CEpHOM KHUCIOTBL. YUepe3 5 MUHYT cMelnanTe
COJICPKUMOE ITPOOHPOK U OTMETHTE BPEMsI MOSIBIICHUS] MYTH.

[ToTopuTe ombIT npu Temmeparype Ha 20 ° u 30 © Bbillle KOMHATHOM TEMIIEPaTYPHI.



3aganue. 3anuch JAHHLIX ONbLITA.

Pe3ynbraTel BHECHTE B TAOIUILY M TOCTPOITE rpaduK 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT
TeMreparypbl. PaccunTaiite 3Hau€HUE MPAKTUIECKOTO TEMIIEPaTypHOTro KO3 duUIlMeHTa,
ucnonb3ys npasuwio Bant-I'odda.

OnbiT 3. Biansinue nNpupoabl pearupyoumx BellecTB HA CKOPOCTh XUMHYECKO peakiiun

Boinoanenue. B se npo6upku npuieiite mo 2 cm® pacteopa KMnOs u 2-3 xamu
pacTBOpa cepHOi KUCIOTHI. 3aTeM 100aBbTE B IEPBYIO — CBEKETIPUTOTOBICHHBINH PacTBOP
Na>SOs, a Bo Bropyro NaSOg.

3ananue. 3anuchk JaHHBIX O0NbITA. OTMETHTE, B KAKOH MPOOUPKE IPOUCXOJUT U3MEHEHHE
okpacku pactBopa. ChopMynupyiite BEIBOA O BIMSHUY IPUPOJIBI PEarMpyONIUX BEIIECTB HA
CKOpPOCTh XUMHUYECKOM peaKLUu.

BoinosiHuTe pacyeTHoe 3a1aHue Mo TeMe «CKOPOCTh XUMHUECKUX PEaAKIIUi»

ATMoc(hepHbIe 3arpsi3HEHHS IOCTEIICHHO YHUYTOXKAIOT 3alUTHBIA 030HOBBIN CJIOW 3eMJIH.
O30HOBOMY CJIOKO YIPOXKAIOT, TIOCTYHAIOIINE B aTMOC(hepy GTOPUPOBAHHBIC U XJIOPUPOBAHHBIE,
yriesogopoasl — (peon, nanpumep CCIF, CCloF2, CCIF3. Onu XuMHUeCKH CTaOMIIbHBI B
HIDKHUX CITOSIX atMocdepsl, HO B cTpartocdepe moj AeicTBUEM yIbTPadHUOIETOBOTO U3IyUCHHUS
CoutHIa pa3pyIIaoTcs, BBIACIAS aTOMAPHBIA XJIOp, MOC/IE Yero HAaYMHAIOT MPOTEKAaTh PEaKIINU
B3aUMO/ICHCTBHUSI aTOMapHOTO XJIOpa C 030HOM.

Paccuumatime ckopocmev maxoii peakyuu ¢ 06pazosanuem KUC10pooa u MOHOOKCUOA
Xn0pa, eciu yepes 15 ¢ nocie nauana peakyuu MoaspHas Konyenmpayus o3ona ovina 0,3 moaw/u,
a uepes 35 ¢ om Hauana peakyuu cmana pasna 0,15 monv/n.

Keiic-3apanmne no reme Ne 2
«Xummnueckoe papHosecue. [lpunnun Jle-Illarease»

OnpiT 1. CMelieHNe XUMHYECKOT0 PABHOBECHS B 3aBUCHMOCTH OT KOHLEHTPALMU
NMPOAYKTOB M UCXOHBIX BelIeCTB, MPH B3aumMoaeiicTBuu xJjopuaa kejaesa(lll) c ponanngom
KaJaus

Oo0opynoBanne u martepuanibl. 1. Yerbipe koHmueckue npoOupku. 2. Ilumerku. 3.
benbrit akpan. 4. Xmopun xenesa (111) FeCls 0,0025 u. 5. Pomanun kamus KSCN 0,0025 H. 6.
Xnopun kanusi KCI (kpucrammmueckuit). 7. JluctunnupoBaHHas Boja.

BbinosiHenue padothl. B ueTbipe koHnueckue npodupku BHecute 1o 5-7 kanens 0,0025
H. pacTBopoB xJyopunaa >xeneza (III) m pomanmpa xamus. PacTBopbl pa3memiaiTe CTEKISHHOM
NaJIouKoil M mocTtaBbTe B MTATUB. OHY MPOOUPKY C MOIYYEHHBIM PAacTBOPOM COXpaHHTE IS
CpaBHEHHs pe3yJbTaToOB OMNbITa. B ocTajbHbIE MPOOUPKH N00aBHTE CIEIYIOIIUE PEaKTHBBI: B
nepByro - 1 Karulo HachllleHHOro pacTBopa xyopuaa xene3a (III), Bo Bropyro - 1 kamumo
HACBILIEHHOI'O PacTBOpa pOoAaHK]IA Kajusl, B TPEThIO - HECKOJIBKO KPUCTAIIIMKOB XJIOpUA KaJHsL.
CpaBHUTE HMHTEHCHUBHOCTh OKPACKM IOJYYEHHBIX PAaCTBOPOB C HMHTEHCUBHOCTBIO OKpACKU
JTaJlOHA.

3anuch AaHHBIX ONbITA. 3alMIIUTe CBOM HAONIOACHUS NPU MPOBEIECHUU pPAOOTHI.
CoctaBbTe ypaBHEHHE COOTBETCTBYIOLIEH 0OpaTMMOIl peakIMM M HaNHUIIUTEe BBIPAXKEHUE
KOHCTaHThI PaBHOBECHSI.

1. Kakue BelecTBa HAXOAATCS B UCCIEYEMOM PacTBOPE MPH PaBHOBECUU?
2. Kaxkoe BemiecTBO MpHUIAET PacTBOPY KPACHYIO OKpacKy?
3. Kak wu3meHsiercss MHTEHCHMBHOCTh OKpPAacKd pacTBOpa M, B KaKOM HallpaBJICHUU



CMEIaeTcsi paBHOBECUE JTAHHOW PAaBHOBECHOW CUCTEMBI MPHU M00aBICHHUH: a) XJIOpHA Kele3a
(IIT); 6) pomanuaa Kamus; B) XJIOpUAQ Kaaus?

4. Kak W3MEHSIOTCS MPU OSTOM B KAXKIOM CiIydac KOHICHTPAIMd KOMIIOHEHTOB
PaBHOBECHOW CHUCTEMBI a) poJaHuaa; 0) xjopuaa kanus; B) xiopuaa xenesa (III); r) pomannma
KaJIUsl TI0 CPABHEHHIO C UX KOHIICHTPAIMSIME IIPU YCTAHOBIICHUH TIEPBOHAYATHLHOTO PABHOBECHS?

OnbIT 2. Binsinue TeMnepaTypsl Ha CIBUT XHMHYECKOT0 PABHOBECHS

PeakTuBBI W MaTepHMasbl: HOJHAS BOJA, PACTBOp Kpaxmaia, MPOOMPKH, CIHPTOBKA,
Jep>KaTelb.

Boinosinenue pa6orsl. Hanelite B 1Be mpoOupku 1o 3 cM® HOIHOM BOJIBI M JOOABHTE B KaXIYyI0

U3 HUX 1o 1-2 Kammm pacTBopa kpaxmana. Harpeiite onny u3 nmpooupok. CpaBHHTE OKPACKY.

3ananme. YKaxuTe HaNpaBJICHHE CJABUTa XHMHYECKOTO pPaBHOBECHUS TMPHU TMOBBILIECHUU

TEMIEPATYPHI B 3HAK TETUIOBOTO d(h(ekTa peakiuu.

Keiic-3aganmne no teme Ne 3 «CtpoeHue aTomay

OnpIT «OnpeneneHne BO3MOKHBIX MEPEX0/10B YJIEKTPOHOB B aATOMe HATPHUSD)

PeakTuBbl u oGopynoBanme. (apdopoBas wyamika, CIHPT STHIOBBIA, CTaIbHBIC
HpOBOJIO‘-IKI/I, HAaCBIIICHHBIC paCTBOpI)I COJIGfII xnopnﬂa HanI/IFI, Xnopnz[a JINTHA, xnopnna Kajius,
xjopuja 6apusi, XJ0opuaa KajablLus.

Xoa padoTsl

[lanouky, ¢ BmasHHOW B Hee IUIATMHOBOM IMPOBOJOYKOM, OMYCTUTE B PACTBOP COJH H

BHecHTe B ruiams. [ImaMs okpacuTces B XapaKTEepHBIC JIJIs1 METAJJIOB 11BETA.

3aganne. 3anuch JAaHHBIX ONbITA.

1. 3anecure HaOmoneHus B TabmuIry |

Tabnuna 1 — OxpammBaHue MmIaMeHu MeTaJulaMu
Mertann IIBet nnamenu A, HM

Na
Ca
Li
Ba
K

2. Tlo uBery muiaMeHu BbIOEpeTe AMAma3oH AJUH BOJIH, MPH KOTOPBIX HaOII0gaeTCs
MEPEX0/JI MIEKTPOHOB B aTOMaxX MeTaylioB (Tabm. 2), u 3aHecute B 1-10 Tabmuiy.
Tabnuna 2 - /Ilnana3oH JUIMH BOJH B BUIUMOM CIIEKTPE

ALaM | <390 |390-410 | 420 - 470 — 540 — 580 — 620 - 780 | > 780
450 530 580 610
LBET Hesun. | ®uoner. | Cunuit | 3enénsiii | JKénreii | Opanx. | Kpacueii | HeBugn.

3. Jlns HaTpus pacCUMTaiTe BOZMOXKHBIE TIEPEX0Ibl DIIEKTPOHOB B ATOME, UCTIONb3YS
JUTS1 OTIPEIENICHUS JIMHBI BOJIHBI 3aBHCHUMOCTb SHEPIMU KBAHTA OT JJIMHBI BOJIHBI (YpaBHEHHE
1):
A =hc/AE, (1)
rJe A — JJIMHA BOJHEI, HM;
AE — sHeprus, BbIACTAIONIAsACA PU MEPEXOJIE AIEKTPOHOB;




¢ — ckopocTh cBeta (2,9-10% m/cex mmm 2,9-10% Hm/cex);
A — nocrosuHas [Inanka (6,63-10-1073* Tx-cex unmu 4,11-10° 5B )
[ToncraBnsist B popMyIty 3HaUEHHs MOCTOSTHHOM [1aHKa n CKOPOCTH CBETa, MOTyYaeM:
A= 1240,8/ AE, (um) (2)
4. 3nauenue AE paccuuTaiite 1npu y4ere, 4TO IEPEXOJIbl JIEKTPOHOB B aTOME HaTpuUs
BO3MOXHBI B Ipelesiax ¢ 3-To Mo 7-i SHEPreTUYECKUid ypOBEHb - MpU Iepexoae Ha 8-
SHEPreTUYECKU ypOBEHB 3JIEKTPOH OTPHIBACTCS OT aTOMa HATPUSL:

23Na 3s' il_;]?, ET 'Ij n|=__;| rl|=__Z|

A

$

E, Es E3 E4 Es Eﬁ Ex (OprIB é)
3,027 3,547 4,068 4,589 5,110 5,140

5. PaccuuraiiTe 3HaYeHMsI SHEPTUH, BBIIEISIEMON IIPU BCEX BO3MOYKHBIX IEpexoax
3JIEKTPOHA B aTOME HaTpus, U 3aHecute 3HaueHus AE B tabnuny 3.

Ta6n1z1ua 3 — Pacuer OHEPIUH BO3SMOKHBIX IICPEXOJ0B 2JICKTPOHA B ATOMC HATPHUA

Ne AE AE AE, 5B | A, am OnTudeckuit CieKkTp
(BT TUIAMEHM)

AEe-1 Es- E1 2,113 [ 587

AEg-2 Es- E»

AFEe-3 E6- E3

AEs-4 Es - E4

AEg-5 Es- Es

AEs1 Es-E1

AEs-2 Es- Eo

AEs.3 Es- E3

AEs-4 Es- E4

AE41 E4-E1

AE4-2 E4- B>

AE4-3 E4- Es3

AE31 Esz-E:

AE32 Es-E»

AE>-1 E>-E1

6. Ucnonb3ys paccuntanubie 3HaueHuss AE, mo ¢opmyne (2) HaiinuTe 3HaYSHUS JITUH
BOJIH A I KQKJIOTO Mepexo/a U 3aHeCUuTe B Ta0iuIy 3.
7. 3anumuTe B KOJOHKY «ONTHYECKHI CIEKTp» IBET IJIAaMEHHU, COOTBETCTBYIOIIMIMA
MOJTYY€HHOMY 3HAYEHHUIO JUTMHBI BOJIHBI U3 PUCYHKA.
8. CdopmynupyiiTe BBIBOJ: Ha OCHOBAHMH NPOBEAEHHBIX pacueToB A u AE,
YKaKUTe, KaKHe Mepexo/ibl 3JIEKTPOHOB BO3MOKHbI B ATOME HATPUA?
Keiic-3ananmne nmo teme Ne 4

«Xumuveckasi cBsizb. CTpoeHre MPOCTEHIINX MOJIEKYJD)

Jnst coequnennii I, HI, CrCls, PbO, (H20)n, CH4
a) yKaKUTE TUTT XMMUUYECKOH CBA3H B MOJIEKY/IaX;



0) cocTaBbTE JIECKTPOHHBIE CXEMbI 00pa30BaHUsI MOJIEKYN C KOBAJICHTHOM
cBA3b10. OMpeenuTe BAICHTHOCTb U CTENEHb OKUCIICHNUS,
B) U300pa3uTe 3JIEKTPOHHBIMU YPaBHEHUSMH MPOLECCH 00pa30BaHuUs
MOJIEKYJI ¢ HOHHOM CBSI3bI0;
I') YKOKUTE TUI THOPUAN3AIIUH YIIIepoJa B MOJIEKYyJIe METaHa U
1300pa3uTe reoMeTpUUuecKyro GopMy MOJIEKYJIIbI, YKAXKUTE BaJICHTHBIN yTroJl.
CdopmyaupyiiTe, Kak BUJ CBSI3M BJIMSIET HA CBOIICTBA XUMHMY€CKOI0 BenlecTBa?

IpakTnueckasi padora mo remeNe4:

«XuMHu4ecKas CBA3b, CTPOCHHUE MOJIEKYJD»
3aganuel. a) Onpenenure TUIIBI XUMHUECKUX CBSI3€H B MOJIEKYJIAX CIIEAYIOIIUX

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

0) B COEIMHEHUSAX C MOHHOU CBA3BIO N300pazuTe MpOIecChl 00pa30BaHMs HOHOB U3 aTOMOB
U cXeMy 00pa3oBaHHUs HOHHOTO BEIIECTBA.

B) B COCIUHEHUSIX C KOBAJCHTHOMN CBSI3bI0 COCTaBHTE SJIEKTPOHHBIE CXEMbI OOPa30BaHMUS
MOJIEKYII.

I') IOKaXUTE, KaKue OpOnTaIu aTOMOB IIPUHUMAIOT y4acTUue B 00pa30BaHUU CBSI3U?

n) OmpenenuTe MOJNSPHbIE U HEMOJSPHBIE CBS3M, G M T - CBSA3HM, TUI TUOpHUIU3ALUN
TUOPUIHBIX CBSI3EH.

k) OnpenenuTe BaICHTHOCTD U CTETIEHb OKUCIICHUS YJIEMEHTOB.

3ananmue 2. [Tokaxxure MexaHu3M 00pa30BaHUS:

a) wona ruzapokconus (HzO)" u3 wona H' u monexynsl H2O, ykaxkuTe BaJe€HTHOCTH M
CTETIeHb OKUCIICHUSI aToMa Kuciopoaa. M300pasure cxemy nepekpbiBaHUS aTOMHBIX OpOHTanen
B MOHE TUIPOKCOHHS.

6) mona [Be(OH)s]> u3 monexyn Be(OH): u ruapoxcun — moHoB (OH), ykaxure
BAJIGHTHOCTb M CTEIEHb OKHCIICHHS aTOMOB B TeTparuapokcodepumiare [Be(OH)4]%

3aganue 3. JlaHbl DIEKTPOHHBIE KOH(PHUTYpallMd BaJCHTHBIX OJEKTPOHOB ABYX
XUMUYECKHUX AIIEMEHTOB:

... 4s% 4p*u 1st

a) Omnpenenutre  SJIE€MEHTHl, KOTOPBIM  COOTBETCTBYIOT  JIaHHBIE  DJIEKTPOHHbIE
KOH(HUTypaliy BAJICHTHBIX JIEKTPOHOB;

0) Hanmmmre gpopmyny MosieKyibl, 00pa3oBaHHON aTOMaMH 3THX 3JI€MEHTOB.

B) OmpenenuTe THUI XUMHUYECKOW CBSI3M B ATOM MOJIEKYJE, COCTaBbTE €€ DJIEKTPOHHYIO
dopmyny u n300pa3uTe cxemy MepeKphIBaHUs aTOMHBIX OpOUTAJIEH.

r) YKaKUTE THIT MOJIEKYJIBI.

3ananue 4. CocraBbTe JIEKTpOHHBIE (OpMYJBI aTOMOB: (hTopa, a3oTa, Opoma, *keinesa,
HUKETIS, KaJIbIIUA.

BaneHTHble 37I€eKTPOHBI pacHpeeIuTe 0 OPOUTAIISM.

Omnpenenute BO3MOKHbBIE BAJIGHTHOCTH U CTENIEHU OKUCIICHUS 3TUX JIEMEHTOB.

OObsicHUTE, ITOYEeMY BbICIIIAs CTETIEHb OKHCIEHUS aTOMOB (TOpa, a30Ta, JKeJie3a U HUKEJs
HE COOTBETCTBYET HOMEPY I'pyHIIbI?

3aganue 5. J[aHBI DIIEKTPOHHBIE KOH(PUTYpPALMM BAaJEHTHBIX DJIEKTPOHOB XHUMHUYECKHUX
DIIEMEHTOB:

...68, ...3s%pt, ... 5%5p°, ... 4s?4p*, ... 3d%4s?

a) Omnpenenure  3JIE€MEHTBI, KOTOPBIM  COOTBETCTBYIOT  JIaHHBIE  DJIEKTPOHHbIE

KOH(UTYpaIMK BaJICHTHBIX 3JICKTPOHOB;



6) CocTaBbTe AJIEKTPOHHBIE (DOPMYIIBI ATOMOB, PACIPEACIUTE AIEKTPOHBI IO OPOUTAIISM,
OonpeaACIMTC BO3BMOXKHBIC BAJICHTHOCTHU U CTCIICHU OKUCJICHUS.

B) CoctaBbTe (POpPMYIBI OKCHUIOB M THAPOKCUIOB, HA30BUTE MX, YKAKHUTE TUIBI CBI3CH
MEXJIy aTOMaMH B MOJICKYJIax.

r) Pacnonoxure BbIcIINE THIPOKCHUIBI B IIOPSIIKE YBEIMUEHUS KUCIOTHBIX CBOMCTB.

3aganue 6. OnpeneuTe U3MEHEHHUE MOJSIPHOCTH CBSI3U B PSAZaX MOJICKYIL:

a) PHs; H.S; HCI

6) H20; H2S; HoSe

B) HF; HCI; HBr; HI.

3aganme 7. Pacnonoxxute npeacrasiennsie monekynbl: Clo; HoS; HBr; CO; NHs; BeH2 B
Hopsi/IKe YObIBAaHUSA MOJIIPHOCTH CBS3H. Y KaXKHUTE, B MOJIEKYJIE KAKOTO COCJMHEHUSI UMEET MECTO
sp — rubpumamszanms. CocTaBbTe DJIEKTPOHHYIO (OpPMYITy OSTOM MOJEKYNBI, H300pa3uTe
MNEPCKPLIBAHUEC ATOMHBIX 0p6I/ITaJIeI71 B MOJICKYJIC, YKAXKUTEC TUII MOJICKYJIbI.

Keiic-3aganue nmo teme Ne 4 « KomniiekcHbie coeIMHEHUA»

OnbiT. [lonyyeHnne u ucciaegoBaHue CBOMCTB KOMILJIEKCHOTO COeIUHEHMSI
cyabpara rerpaamvmuuomenn (11)
PeakTuBbI: pacTBOp cyibdpara meam 1 H., pacTBop xyopuuma Oapus 1 H., 0I0BO
MeTaJUIMuecKoe, KOHIICHTPUPOBAHHBIA PACTBOP aMMHUaKa.
[Tomectute B 2 mpobupku no 10 xamens pactBopa cyinbdara Meau u 100aBbTE B OJIHY

U3 HUX 2 KaIUuIu XJiopuaa O6apusi, BO BTOPYIO — BHECUTE KyCOUEK I'PaHyJIHPOBAHHOIO OJIOBA.

[TostyunTe KOMIUIEKCHOE COEJUHEHUE MEU: JUIsl TOI'0 BO3BMUTE B JIBE MPOOUPKH 110 5 -
6 xamenb cynapdara Menu u no0aBbTe M3OBITOK 25 % pacTBOopa amMMuaka OO IOJHOTO
pacTBOPEHUS, BBIIABIIETO BHAYAJIE OCAKA.

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

3ananue. 3anuIInuTe JaHHBIE OIBITA.

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

2) CocTaBbTe ypaBHEHUS OCYIIECTBUBIIUXCS PEAKIIUNA MEXY BEIIECTBAMU:

cynbdaToM Meau U XJI0OpuIoM Oapus,

cynb(}aToM MEIH U OJOBOM,

cynabdaToM Meau 1 aMMHAKOM ¢ 00pa30BaHHEM KOMILJIEKCHOTO COEIMHEHUS
cyiabdpatom tetpammunamenn (1) u xmopuaom 6apus,

cyiabpatom tetpammuuamenn (1) u omoBom.

3) Kakas u3 BhIlIeyKa3aHHBIX peakiuil He mpoTekaet? [louemy?

4) O0bscHUTE, B UEM pa3IMyUsl B XUMHUUECKUX CBOWCTBAX MPOCTOM U KOMIIJIEKCHOM conn?

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

6) YuuThIBasg, YTO [JaHHBIE 110 MOJISIPHOM 3JEKTPONPOBOJHOCTH pacTBoOpa
KOMIIJIEKCHOTO COEVHEHHUS YKa3bIBAIOT HAa AMCCOLMALIMIO €T0 HAa 2 NOHA, HAIIMIINTE YPaBHEHUE
€ro JIEKTPOJIUTHYECKON AUCCOIHAIIIH.

7) Ha ocHOBaHMM TPOBENEHHBIX OMNBITOB COOPMYJIUPYHTE BBHIBOJI: KaKHe HWOHBI
KOMILJIEKCHOI'0 COCJMHEHHMs] — BHYTPEeHHeill MJM BHeIIHedl cdepbl MOryr BCTynarb B
peaKuuu HOHHOT0 o0MeHa?

Keiic-3aganue nmo reme Ne 5
«PacTBOpBI: pacueTHBIH MPAKTHUKYM). «PacTBOPBI JIEKTPOJIUTOB

ChopmyaupyiiTe ciaeaywinme NOHATHS, IPeacTaBbTe GOPMYJIbHbIE BbIPAKECHUS:



MaccoBast 1011 paCTBOPEHHOT'O BEILIECTBA, MOJIIPHAs KOHLEHTPALHs, MOJIIpPHAs KOHLEHTpaIHsl
HKBHUBAJIEHTOB, MOJIAJIbHAS KOHILIEHTpAlMsi, TUTP PACTBOPA, IUIOTHOCTH pPACTBOpPA, apeoOMETP
(Ha3HaueHue), KPUCTAIIIOTUAPAT.
3aganue. 1.M3yunte TeopeTnyeckuii Marepuall o JaHHOU TEME;

2.PemnTe 3a/1a4n Baliero BapuaHTa, OTHOCALINECS K U3y4aeMoil Teme.

OmnbiT 1. Xapakrep aucconuaunu rugpokcuioB. [losyyenue ruapokcuia Marnus

PeakTuBbI: pacTBOp Xjopuaa Maruus 1 H., pacTBOp T'MIpOKCHAA HAaTpus 1 H., pacTBOp
COJISIHOM KUCIIOTHI 1 H.

Boinosinenue onbiTa. B 11Be mpobupku BHecuTe Mo 5-6 kamenb 1 H pacTBopa XJopuaa
Marausi ¥ J00aBbTEe B KaXkIyI0 10 5-6 Karnenb 1H. pacTBOpa ruIpOKCH/Ia HATPUSI.

B niepByro nmpoOupky k ocaaky mo6aBpte 8-10 kanenb 1 H pacTBOpa CONSIHON KHCIIOTHI, a B
apyryto 8-10 karnens 1 H pacTBOpa ruApOKCHUIA HATPHUS.

3aganme. 3anKch JaHHBLIX ONbBITA

1) Kakme mnpusHaku peaknumii Ber HaOmomaere? B kakom cimydae HaOmogaercs
pacTBopeHue ocajka’?

2) Hanummre MOJEKyJISIpHbIE U MOHHO-MOJIEKYJISIPHBIC YPAaBHEHUS PEAKIUU:

MOJy4YeHUS TUPOKCUIa MarHus;

THJIPOKCUA MarHus C COJITHOW KHCIIOTOM,

THJIPOKCUA MarHUSL C TUIPOKCUIOM HaTpUS.

Kakas peakuus He nmpoTekaer?

3) KakoB xapakTep aucconuanMu TUAPOKCHAA MarHus? 3anuiimre YypaBHEHUE
JUCCOLIMAIIMY TUIPOKCH]IA MarHusl.

OnpiT 2. [lo/ry4yeHue ¥ CBOIiCTBA IMIPOKCH/IA INHKA

Bbinosnenue ombiTa. B 1Be npoOupku BHecute no 5-6 kamens 0,5 H pacTtBOpa
cynapdara LMHKA M J00aBbTE B KaXAyl0 MO 2 Kaljid 2 H pacTBOpa T'MAPOKCHUIA HATpUs 10
MoMeHTa 00pa3oBaHus ocajka. B mepByro mpoOupKy K 0CaJKy 100aBbTE MO KarisiM 2 H pacTBOp
XJIOPOBOJIOPOJTHOM KHMCIIOTHI JI0 PAaCTBOPEHHUsS OCajika, a B APYryl0 — HM30BITOK 2 H pacTBOpa
TUAPOKCHUIA HATPUS JO MOJTHOTO PaCTBOPEHUS OCaJIKa.

3aganue. 3anuch JaHHBIX ONBITA.

1) Kakwue npu3Haky peakuuii Bol Habmrogaere?

2) Hanummre MONEKYISpHbIE H HOHHO-MOJIEKYIISIPHBIE YPAaBHEHUS PEaKIUil.

3) KakoB xapaktep JMCCOIMAIMM THAPOKCHAA IMHKA? 3aluIinTe ypaBHEHHE
JIUCCOLIMAITMN TUIPOKCHIA ITTHKA.

OnmIT 3. Bansinue coJiv ¢1a00H KHCJI0THI HA JUCCOIHAIIHIO DTOH KHCJIOTHI

BoinosiHenue ombiTa. B s1Be mpobupku BHecute mo 5-7 kamenb 0,1 H pacTtBOpa
YKCYCHOH KHCJIOTHL. B Kkaxayro mpoOupky npubaBbTe OJIHY KAl HMHIUKATOpa METHUIOBOTO
opanxeBoro. OfHy NpoOUPKY ¢ YKCYCHOM KHCJIOTOW OCTaBbTE€ B KaueCTBE KOHTPOJBHOM, a B
JpYryl0 BHecUTe 3-4 MUKpoIINaress KPUCTaUIOB aleraTa HaTpHs M IepeMelIaiTe pacTBOP
CTEKJITHHOW IMaJIOYKOM.

3aganue. 3anuch JaHHBIX ONBITA.

1)Kakue npusHaku peakiuii Ber HaOmogaere?

2)Hanummre MOJNEKyIspHBIE U HOHHO-MOJICKYJISIPHBIC YPABHEHUS PEAKIIHH.

3) Cchopmynupyiite BBIBOABI O BIUSHUM COJHM CNab0i KUCIOTHI HA JUCCOLMALIUMIO STON

KHCJIOTBI.
OmnpiT 4. Bausinue coJiM ¢1200ro OCHOBAHUS HA JUCCOLUALMIO 3TOI0 OCHOBAHMS

BoinosaHenue onbiTa. B 1Be npoOupku BHecuTe 1o 5-7 xanens 0,1 H pacTBOpa aMMHaKa.



B xaxmayro nmpoOupky mpubaBbTe OJHY KaIUTIO pacTBOpa MHAMKartopa ¢deHondrarenHa. Oqny
MPOOUPKY ¢ pacTBOPOM aMMHaKa OCTaBbTE B KaUeCTBE KOHTPOJLHOM, a B Ipyryto n00aBbTe 3-4
MUKPOIITIATEIS KPUCTAIIIOB XJIOPH/Ia aMMOHHUS U TIEpEMEIIaiiTe pacTBOP CTEKIISTHHOM IMalOuKOH.

3aganue. 3anuch JaHHBIX ONBITA.

1) Kakue npusHaku peakiuii Bel HaOmonaere?

2) Hanuimure MOJEKy ISIpHbIE B HOHHO-MOJICKYJISIPHBIC YPAaBHEHHUS PEAKITHIA.

3) Cdopmynupyiite BBIBOABI O BJIHUSHUU COJU CJIA0Or0 OCHOBAaHUS Ha JIMCCOLIMALIUIO

3TOr0 OCHOBAHHMSI.
Keiic-3aganune nmo reme Ne 5

«I'mapoius coJieir. BomopoaHblii moKa3areib)

OnpiT. «['uaposau3s coseii. Onpenesnenne PH pacTBOpoB pa3jINYHbIX MO COCTABY
THAPOJIHU3YIOIIHUXCS COJIei»

PeakTuBbl: pactBop cynbdara amomuuus 0,5 H., pactBop xuopuaa Harpus 0,5 H.,
KPUCTAUTHIECKUN CYITb(QHUT HATPUs, KPUCTALIMYECKUN KapOOHAT HATPHA, AUCTUILTUPOBAHHAS
BOJIA.

BbinoJsinenue onbiTa. CHaYa a MpUroToBbTE paCTBOPHI KapOoHaTa U Cyiab(uTa HaTPHsL, IS
4ero BHECUTE 10 | mmaTesto coneil B OTAebHbIE IPOOUPKU U J00aBbTE 5 MIT JUCTHIUIMPOBAHHOM
BO/Ibl, TILATEIbHO BCTPSIXHUTE.

B 5 npoGupok Haneiite no 10 kanens: B 1-10 - TUCTUIUIMPOBAHHOM BOJIBI, BO 2-10 — pacTBOpa
cynb(daTa aoMHUHUS, B 3-10 — pacTBOpa CyJb(pHTa HATpUs, B 4-10 — pacTBOpa XJIOpUIa HATPHs, B 5-
10 — 5 Karenp KapOoHaTa HaTpHsl U S Karenb cyib(haTa altOMUHUSL.

B kaxtyro mpoOupKy MOJIOKUTE 1O KYCOUKY YHUBEPCATIBHON MHMKATOPHON Oymaru.

3aganuda. 3anmuch JaHHBIX OIBITA.

1) CpaBHuTe OKpacKy Oymaru B pacTBopax coJjiei ¢ ee okpackoii Ha mkaie 3Hadenuid pH. Ilo
W3MEHEHUIO OKPACKH CIETIANTE BBIBOJ, O PEAKLIUH CPEIbI B PACTBOPE KAXKAOM COJIN.

2) Kakue uzmenenus HaOmoaatorcst B 5-it mpoOupke? Kakoe BeliecTBo BbIIAIO B BUJIE 0CA/IKA U
BBIJIEJINJIOCH B BUJIE ITy3bIPHKOB ra3a’?

3) CocraBbTe ypaBHEHUsI peaklyii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIPHOM BUJIE:

TUAPOIH3a CyIb(ar aTFOMHHUS,

TUpONN3a Cyab(puTa HaTPUsL,

TUIPONN3a XJIOPUA HATPHS,

00pa3zoBaHus U TUAPOIIN3A KapOOHATa aTFOMHHUSI.

Kakas peakuus He npotekaer?

4) 3anonHuTe TAOJMITY, YKa3aB CBEJICHHS O TUTIAX THAPOJIH3a

Coub oOpa3oBaHHast ITpumep pH Oxpacka
COJH YHUBEC.
VH]IHK.

CunbHBIM ocHOBaHueM | CnaOol KMCITOTOM
CnabeM ocHoBanreM | CHILHOM KMCIIOTOMH
CabbIM OCHOBaHHEM Cnaboi KHCITOTOM

CwiibHBIM OcHOBaHMEM | CHITBHOM KHCIIOTOM

Keiic-3ananue mo reme Ne 6
«OKHCIUTEIBHO-BOCCTAHOBHUTE/IbHbIE PEAKLIMHU € YYACTHEM CJI0KHBIX BelllecTB
Onsbit. Bausinne pH cpeabl Ha XapaKkTep BOCCTAHOBJICHHUS IEPMAHITaHATA KaJIMs
PeakTuBBI M MaTepHaJIbI: PAaCTBOp NepMaHranara kanus 0.5 H, pacTBOp CEpHOM KUCIIOTBI
2 H, pactBop ruapokcuja kanus 0.05 H, HUTPUT KaKs KPUCTAJUIMYECKUH.,IUCTUINIMPOBAHHAS
BOJ1a, MPOOMPKU, MUKPOIITATENb.



Boinosnenue padorsl. B Tpu npoOupku BHecute 1Mo 3-4 Karid pacTBOpa NepMaHTaHaTa
kamus (KMnOgs). B nepByto npoOupky n06aBbre 2-3 Kamiy 2H. pacTBOpa CEPHOM KHUCIOTHI, BO
BTOPYIO - CTOJIBKO K€ BOJbl, B TPETHIO - TaKOE€ K€ KoiuuecTBO rugpokcuaa kamus (KOH). Bo
BCE TpU MPOOUPKHU BHECHTE IO JIBa MUKpoImaTes kpucramumdeckoro autputa kamms (KNO2) u
nepeMeniaiTe pacTBOph A0 MOJHOTO PacTBOpPEeHHs KpUcTauioB. Yepe3 3-4 MUHYTHI OTMETHTE
M3MEHEHHE OKPACKH B MPOOUPKAX.

3anuch JaHHBIX ONbITA.

1. Hanumure yYpaBHEHUSA peakuuit BOCCTAHOBJICHUS [IepMaHraHara
KaJIUsl HUITPUTOM KaJlusl B KACJIOW, HEUTPAJIbHOM U IIEJIOYHOM CpefiaX, yYUThIBas, YTO

1 2- .
1o MnO;" - umeeT hHONETOBYIO OKpacKy, oH MnO; - 3enéuyio, non Mn?* - Gecuperew,

MnO; - ocamok Oyporo mBera.
2. Metonom 31eKTpoHHOTO Oananca moadepute KodhGUITMEHTHI.
3. YKaxuTe OKUCIIUTEh U BOCCTAHOBUTEIb, ITPOIIECC OKUCICHUS U BOCCTAHOBIICHUSI.
4. Jlo KaKko¥ CTEIeHU OKHCICHHUS BOCCTAHABIIMBACTCS IIEPMaHTAHAT Kajlus B pacTBOpax,

umerommx pH > 7, pH = 7, pH < 7? CkoJIbKO OKHCIUTEIBHBIX SKBUBAJICHTOB COAECPKUTCS B 1
Mosib KMNOj4 B Ka)K10M U3 3TUX CITydaeB?

Keiic-3aganue mo Teme Ne 6
«OKHMCINTEIBLHO-BOCCTAHOBHUTEIbHbIE PEAKIMHU € YYACTHEM MPOCTHIX

BelIeCTB - MCTAJLJIOB»
OnbiT 1. OTHOIIEHHE METAJJIOB PA3HOH AKTUBHOCTH K KHCJIOTAM-OKHCIUTEISIM,
KHCJI0TAM-HEOKUCIUTEISIM U PACTBOPaM IleJI0Yeil.
A) XuMHYeCKHe peaKIMH MeTA/JI0OB ¢ KOHHEHTPHUPOBAHHOM CePHOM KHUCJIOTOM

Konyenmpuposanuas cepuas xucioma 3a ciem MAKCUMATbHOU NOJOHCUMENbHOU CMeneHu
OKUCTIEHUSL YEHMPATIbHO20 INIeMEHMA SAGNAEMCSL KUCIOMOU-OKUCIUMENEM.

Ilpu e3aumoodeiicmeuu Konyenmpuposannou ceprou kuciomol HxSOs ¢ memannamu
B03MOJNCHbIMU ~ NPOOYKmMamu  eoccmanognenus  saenaromcesa.  SO2; S;  H2S.  Cmenens
eoccmanoenenun S*® sasucum om axmusnocmu memannos. Hanpumep, Konyenmpuposanuasi
CepHas KUCI0ma 60CCMAHABIUBAETNC!

a) HeakmugHvlMu Memaniamu 0o SO,

0) memannamu cpeoneil akmusnocmu (mexcoy Mn u Hz) nocredosamenvuo om SOz oo S°

8) akmuenviMu Memaniamu (cmoswuu neeee Mn) 0o HaS

Ha memannet Cr, Fe, Al, Au, Pt H2SO4(x) ne oeticmeyem npu nuskux memnepamypax.

Boinosinenue. [lomecture B Tpu MPOOHPKH MO KYyCOYKY METAIOB — MEIH, IIMHKA U
Maraus. B Kaxayr mpoOHpKy JT00aBbTE CepHYIO KUCAIOMY KOHYEHMPUPOBAHH)YI0, YTOOBI OHA
MOKpPBLUTa METAJUTBI (paboTaiiTe B BHITSDKHOM MIKa(y MPH BKIFOUEHHOW BEHTUISAIUH! ).

3ananue. 3anuCh JaAHHBIX ONBITA.

Ornuimre HaOIIOASHUS.

CocTaBbTe YpaBHEHHS COOTBETCTBYIONIUX PEAKITHH.

+6
Cu° + HoSO04(x) —
Zn° + H2S04(x) —

Mg° + H2SOa4(x) —

PaccraBbTe KO3(QPUIMEHTH METOAOM DJIEKTPOHHOTO OallaHca. YKaKUTE BOCCTAHOBHUTEIb,



OKHCJIINTECIIb, a TAKXKE IIPOLUECChl OKUCJICHUA U BOCCTAHOBJICHHS.

b) Xumnueckue peakuuu MeTAJJIOB ¢ Pa30aBJeHHOH CEPHOM KUCI0TOM

[TomectuTe B Tpu MPOOUPKH MO KYyCOUKY METAJIJIOB — MEIM, IIMHKA U MarHus. B xaxmyro
NPOOUPKY M00ABBTE CepHYIO KUCIOMY pa3dasieHHylo, 4TOObI OHAa TOKPhUIA METaibl. B
MOJIEKYJIE pa30aBICHHON CEPHOM KMCIIOTHI POJIb OKUCIMTENS BHINOIHAET HOH Bogopoaa H.

3ananue . 3anUCh JAHHBIX ONbITA.

Onummre HabmogeHus. CocTaBbTe YpaBHEHHUS NPOMeEKarouwjux COOTBETCTBYIOIIMX
peakiuii. PaccraBbre  KOA(D(PUIMEHTHI METOJOM  JJIEKTPOHHOrO  OanaHca. YKaxure
BOCCTaHOBUTEJIb, OKUCIIUTENb, a TAKXKE MPOIECCHl OKUCIIEHUS U BOCCTAHOBJICHUS.

Cu® + H2SO4(pa3d) —
Zn° + HS04(paz6) —
Mg° + H2SOa4(paz6) —

B) XumMu4ecKkune peakuuu MEeTANJI0B CO MIEeJ0YAMHU

C pacmeopom wenouu 63aumoo0eticmeyiom Memaiivl, OKCUObl U 2UOPOKCUObI KOMOPbIX
obaaoarom amgomepHvIMU CEOUCMBAMU.

Boinosinenue 3anxanms. M3 Tpex npensokeHHBIX B omnbiTax A U b meramioB BeiOepure
METaJul, UIMEIOUIH aM(OTEpHBIE CBOWCTBA CBOMX OKCHIOB M THIPOKCHIIOB, IPU 3TOM CTOSIIUN
710 BOJIOPO/Ia B PSITy CTAaHAAPTHBIX JIEKTPOJHBIX MOTEHIHAIOB. OMyCTUTE METAILT B IPOOUPKY C
pacTBOPOM I'MAPOKCUAA HATPHUS.

3amanne .3anuch JAHHBIX ONMbBITA.

Onumure HabmoneHust. CocTaBbTe YpaBHEHHE COOTBETCTBYIOLIEH peakuuu. B nmpoaykrax
peakuuu 3Toro Metamuia ¢ pactsopoM menoun NaOH ykaxure ero pacmeopumyio KomMnieKcHyro
conw. PacctaBbTe K03()(PUIIMEHTH METOJIOM 3JIEKTPOHHOTO OanaHca. YKaKUTe BOCCTAHOBHUTEINb,
OKHCIIUTENb, 4 TAKXKE MPOLECCHl OKUCIICHHUS] U BOCCTAHOBIICHUS.

Keiic-3aganue nmo teme Ne 7 «I'aabBaHHYeCKHE 3JI€eMEHTBI»
Onbir 1. TaabBannyeckuii 3jemMeHT TUna J(aHuwdiasa-SIko0nM ¢ KOHIEHTPAUMOHHOM
MOJIApU3aLHen
ITpuoops1 n peaktusbl: pactBopbl: CuSO4, 1 H, ZnSO4, 1 B, KC1 (Hacsem.); 3neKTpoas! —
IIUHKOBBI M MEJHBINA; BOJBTMETp; CTaKaHbl BMECTUMOCTHIO 200 M, MOJIOCKU (DUIBTPOBATBHOMN
Oymarm.
BoinosiHenue pa6orbl. O3HaKOMBTECH CO CXEMOM TaJbBaHHUUECKOTO 3JIEMEHTA!




JlBa crakana Ha 200 cm® (1), amekTpoms! (2), COEAMHUTENBHEIE TTIPOBO/A (3), PIEKTPOIUTHBIH
MOCTHK (4), rasibBaHOMETp (95).

B nBa cTtakana HanelTe pacTBOPbl OJMHAKOBON KOHIICHTpaIlUU 1Mo/ am®:
B IIEPBBIN — cynb(ara UHKA, BO BTOPOU - Cy/Ib(aTa MeIu.

OnycTuTe B PAacTBOpPbl CBOMX COJIEM IMHKOBYIO W MEIHYIO IUIACTHHBI, COCIUHUTE HX
MOCPEACTBOM MEIHOM IMPOBOJOYKU C TaIbBAHOMETPOM, COOIOAAsl MOJIIPHOCTU. «3aMKHUTE)
pacTBOpbl B CTaKaHaX AJIEKTPOJUTHBIM MOCTHUKOM, 3allOJIHEHHBIM HACBIIEHHBIM PacTBOPOM
xmopuaa kamust KCI, mpuroroBieHHOM Ha arap-arape, T.€. 3aMKHUTE TajbBaHHYECKYIO IICIIb.
Yepes nsTh MUHYT MOCJE 3aMbIKaHUS 1M U3MEpPhTe BOJILTMETPOM HaIpsiKeHHe padoTaroIIero
3JIeMeHTa (TOYHee MaJeHue HalPsHKeHUs, 3aBUCAIIEE OT COITPOTUBRIICHUS TalbBaHOMETPA).
3agpanue. 3anuch JAHHLIX OINBITA.

1) 3adukcupyiite nokazanus BoabTMeTpa: Epaxny = B,

2) PaccunTaiiTe TEOPETHUCCKH HANPSHKCHUE TaJlbBAHMYECKOTO 3JIEMEHTA, I0JIb3YSCh
3HAYECHUSIMU CTAHIAPTHBIX AIEKTPOAHBIX MOTEHIUAIOB Ereop = B,

3) Boruucaure KITJI m3ygaemoro rampBanudeckoro sneMenta: KT/ = Egac./Ercop. 100 %.

4) OObsicHUTE NMPUYNHY BO3HUKHOBEHHUS BOWHOIO IJIEKTPHUECKOTO CJIOS HA TPaHMIIC
METaJUI-PAcTBOP €r0 COJIU Ha IUHKOBOM U MEJHOM 3JIEKTPOAaX.

5) CocraBbTe ypaBHEHHS pPEaKIHid, MPOTEKAIONIMX HA 3JIEKTPOAAX TaJbBAHUYCCKOTO
JJIEMEHTa, U CYMMApHOE YPAaBHEHHE XUMHUYECKOM pPEaKLUH, B PE3yJbTaTe KOTOPOM BO3HUKAET
3JIEKTPUYECKUNA TOK B JAHHOM 3JIEMEHTE. Y KQXKUTE TUIl PEaKI1H.

6) Iloscuute, mouemy Ha mpaktuke DJ[C rampBaHMYECKOTO 3JIEMEHTA MEHBIIE, YeM
TEOPETUUECKH pacCUYUTaHHAs BeJIMYMHA?

7) SIBnsieTcst JaHHBIN rajlbBaHUYECKUM 371eMeHT 00paTUMbIM? OTBET MOTUBUPYHTE.

8) YkaxuTte, mpu KaKuX YCIOBHUSAX pabOTa JaHHOTO TajlbBaHUYECKOTO JIEMEHTAa MOXKET
IIPEKPATUTHCS?

9) Kakyro ponp B paboTe TaJbBaHUYECKOTO D3JEMEHTA BBIMOIHSACT SJIEKTPOJIUTHBIN
MOCTHK?

OnbiT 2. U3yuenue padoThl KOHIIEHTPALMOHHOI0 FaJIbBAHUYECKOI0 3JIeMEHTAa

Boinosinenue padorbl. B 1Ba crakaHumka HaneldTe pacTBOPHI CynbdaTa IMHKA pa3HOM
KOHIIEHTpALlUH: TIEPBBIM C KOHIIEHTpauuen 1 MOJTB/TM®, BTOpoii - 0,001 MOJTB/IM®:

OmycTuTe B pacTBOPHI IIMHKOBBIE TMOJOCKH, COSAMHUTE HUX TMOCPEACTBOM IPOBOJIOB C
raJbBaHOMETPOM, COOJTI01ast MOJISTPHOCTH.

CoenuHuTe pacTBOpbl B CTaKaHaxX dSJEKTPOJIMTHBIM MOCTHKOM, 3allOJIHEHHBIM
HACBIIIIEHHBIM pacTBOpoM xjopua kams KCI.

3aganue. 3anuch JAHHBIX ONBITA.

OTKIIOHSIETCA JIU CTpEeIKa rajibBaHOMeTpa?

Paccunraiite Teopermueckoe 3HaueHue OJIC 3TOro snemMeHTa M CpPaBHUTE PACUETHHIE
JTAHHBIE C OTBITHBIMH BETMYMHAMHU

CocraBpTe cX€My KOHIICHTPAIIMOHHOTO TAIbBAHUYECKOTO DJIEMEHTA!

(-)Anon (H)Karox

CocTaBbTe JICKTPOHHO-UOHHBIC YPABHCHHS, TIPOTEKAOIIUE B MOJTYIEMEHTAX: Ha aHOJIE;
Ha KaToJe.



BeruucinTe noTeHnuan Kaxaoro 31eKTpoja 1o ypasHeHuto HepHera, nosb3ysch
TaONIUIIeH CTaHJAPTHBIX AIEKTPOJHBIX MOTEHIMAIOB
Paccuuraiite 3/1C KOHIEHTPALIMOHHOIO I'aJIbBAHUYECKOTO JIEMEHTA.

Keiic-3aganune nmo teme Ne 8 «j1eKTpPOJIU3 PaCTBOPOB COJIEiD)
OnpIT. JIEKTPOJIN3 PACTBOPA HOAU/IA KAJIUA ¢ HHEPTHBIMH 3JIEKTPOAAMU

Oo0opynoBanne u marepuaiabl. 1. Bombramerp I'odpmana (pucynox ) 2. McrounHuk
nocrossuaoro toka. 3. Moaun xamus KJ (10 %-sr1it pactBop). 4. Kpaxmai (1 %-b1it pactBop).

Boinosnnenue. B npubop HazeiiTe pacTBOp HOAM/IA KK U 100aBbTE HEMHOTO pacTBOpPa
KpaxMmana. Bxmounte Tok. Uepe3 HECKOJNBKO CEKYH]I Ha aHOJIe MOSBISETCS CUHSAS OKpacka,
XapakTepHas JyIsl noja B IPUCYTCTBUH Kpaxmaa.

3aganue. 3anuch JAHHBIX ONBITA. DJIEKTPOJIU3 BbIpazure ypaBHeHussiMu OBP: Ha
KaToJI€ ¥ aHOJIe, @ TAKKE CyMMapHOE YPaBHEHUE PEAKIIUH.

[Ipu  monp3oBanum  BoJbTameTpoM ['odmana  Bomopon
0OHapY>KUBAETCS MOKUTAHUEM, & KHCIIOPOJ — BOCIIJIAMEHEHUEM TIICIOMIEH JTyUYUHKH.

OnbIT 3. DJIeKTPOIU3 pacTBopa cyab(aTa MeIu ¢ HEPACTBOPUMBIM aHOAOM
Boinoinenune. B U-o06paszHyro TpyOKy (diekTponusep) Haueite no mosioBunsl 0,1M

pactBop cynbdata menu. B oba koyieHa omycTuTe rpadUTOBBIE SJEKTPOIBI, COSAMHEHHBIE C
BBIMpAMUTENEM. BBIMpsIMUTENs MOAKIIOYUTE B ceTh. B TedeHue 3-4 MUHYT uepe3 SJIEKTPOIHT
MPOIMYCTUTE DNEKTPUIECKHI TOK.

3aganue. 3anuch JaHHBIX onbiTa. OTMEThTE, YTO Ha aHOJE BBIJAENSETCA Ta3, a Ha
Karoae KpacHbli Hanér memu. CocTaBbTe CXeMy OJIIEKTpONIM3a pacTBopa cyinbdara menu,
HAIUIIATE YPaBHEHUS PEaKIMiA aHOIHOTO M KaTOHOTO MPOIIECCOB.

OnpIT 4. DJIeKTPOJIHU3 pacTBOpa cyJb(paTa Mean ¢ pACTBOPUMbIM AHOAOM

Bobinosnenue. IloMmeHsiliTe MNOMIOCHOCTHh 3IEKTpoAOB B ombiTe Ne 3. IIpomyctute
ANeKTpUUECKui TOK. Ponb aHOa Teneph BBIMOJHSAET ME/b, HAKOIUIEHHAs: Ha KaTo/e B omnbITe No
3.

3ananue. 3anuch JaHHBIX ONbITA. OTMETHTE, YTO MaTepUal aHo1a (HAKOIJIEHHAs: ME/Ib)
nepeHocuTcs Ha kaToj. CocTaBbTe YpaBHEHMSI pEaKI[Ui aHOIHOTO U KaTOJHOTO MPOLIECCOB.

Keiic-3aganue mo teme Ne 9
« Koppo3us u 3amura MeTa/lI0B U CIIABOBY



OnpiT 1. Koppo3usi npu KOHTaKTe IBYX PAa3HOPOAHBIX METAJLJIOB.
HccnenoBanue MexaHu3Ma 3J1eKTPOXUMHUYECKOH KOPPO3UM MeTAJJIOB

PeakTHBBI M MaTepUaJIbl: IIMHKOBAS U ME/IHAS IUIACTHHBI € 3KUMOM; 2 H pacTBOp H2S04,
JUCTWIIIMPOBAaHHAs BOJA.

BoinosiHeHue. 3aM0THATE XUMHUYECKHUN CTAKaHYMK Ha 2/3 pacTBOPOM CEPHOM KHCIIOTHI.
OnyctuTte B pacTBOp LHMHKOBYIHO M MEIHYIO IUIACTHHBI, CJels, YTOOBbl TIJIACTHHBI HE
KOHTaKTUPOBAJIH JIPYT ¢ ApyroM. 3auKCUpOBaTh BbIJCIEHUE BOIOPOIA HA OJTHOM U3 IJIACTHH.
CoenuHUTE C MOMOIIBIO 32KMMa LUHKOBYIO W MEJIHYIO IUIACTUHBI, CIEs, YTOObI IUIACTUHBI
KOHTaKTHUPOBAJIH APYT ¢ Apyrom. Uto uzmenunocs? [louemy?

3aganue. 3anuch JAHHBIX ONBITA.

1) CnenaiiTe BBIBOJIBI, [0 KAKOMY MEXaHU3MY MPOTEKACT KOPPO3UsI METAIIa B PA3HBIX CIIydasX:
IIPY 3aMKHYTOM ¥ Pa30MKHYTOM LIETIM I'aJbBAHUYECKOrO DJIEMEHTA.
2) Hanumure cxemy KOppO3UH LIMHKA B IPUCYTCTBUU MEJIU B KUCIIOTE.

OmnbiT 2. Koppo3usi OUMHKOBAHHOIO U JIY2KEHOI'0 7Kejie3a B KUCJION cpee

Boinosinenue . B 1Be npoOupku Haneiite Ha 1/2 ux o6bemMa AUCTUIUIUPOBAHHOMN BOJBI, U
n00aBbTe MO 2-3 Kamad 2 H pacTBOpa cepHOM KHCIOTH U rekcannanodeppara (I11) kanus
K3[Fe(CN)s], KOTOpBIii ABIAETCA YyBCTBHTENBHBIM PEAKTUBOM Ha MOHBI Fe?* | ¢ koTopeM
JlaeT CHMHEE OKpallMBaHHe. PacTBOpBl  Xopomio mepeMenraiTe najioukoi. B ogHy mpoOupky
noMectuTe 2-3 Kycouyka JIY’)KEHOro Jejle3a, a B JpYryl0 - OLIMHKOBAaHHOIO  JKeJjie3a
(MpenBapuTENbHO HAPYIIUB MOKPHITHS HAKIAYHOW OymMaroi B IByX clydasx).
3ananme. 3anmch AaHHBIX ombiTa. B Kkakolf npoOupke coycTs BpeMs IOSBUIOCH CHUHEE
okpamuBanue? CoOCTaBbTE CXEMYy KOPPO3HHM OLMHKOBAHHOTO JKelle3a C HapylIIeHHBIM
MOKPBITUEM B KHCIIOH cpene. CocTaBpTe CXEMy KOPPO3HMH JIY)KEHOTO Kejie3a ¢ HapyUICHHBIM
HNOKpBITHEM B  KHCIOH cpene. YKaXuUTe TMEpBUYHBIE W BTOPUYHBIE  MPOAYKTHI
IIEKTPOXMMUYECKOM KOPPO3UHU, a TAKXKE, KAKUE HOHBI B KHUCJION CpEAE BBINOIHAIOT POJIb
Jenouspusaropa?

3agaHus A5 KOHTPOJILHOI padoThl Ne 1(mo Temam Nel -4)

(15 BapmanToB)
Tema 1: Kinaccnpuxanusi HeopraHu4eckux coeMHeHHUI

Bapuant

Harvmre ypaBHeHVsI peakiii B COOTBETCTBAM C LICTIOYKON TIPEBPALLICHUH, JANTe HA3BAHMSA
TIPOIYKTAM PEAKLIMML:
Al—Al> (SO4)3—Al (OH)3 + NaOH —? —AIClz3—Al (OH)s3

Tema 1: OcHOBHBIE MOHATHSA M 3AKOHBI XUMHH

3amnoHuTe Ta6J'II/II_Iy, BCC pacCyCThI IPUBCAUTC HUKC Ta6J'II/II_U:I.

BemectBo M, m,r | n,momp | V,n N Nyke Mogg.
r/MOJb (1.y.)
HNO3 - 3

Tema 2: JHepreTuka XUMHYECKHUX MPOILECCOB
1.Mcrione3ys CrpaBOUYHbIC JaHHBIEC TaOJIMIBI, ONPEIEITUTE H300apHbIii TeroBoit s3ddext AH %08

XUMHUYECKON peaKIMK Balllero BapuaHTa



CoHa(ry + 302(r) <> 2COxr) + 2H200x)

CnenaﬁTe BBIBOJl O BBIACJIICHUH WJIHU IMOITIOIECHUHN TEIIJIOTHI B IIPOLECCE pCaKIIUH.

Bemecrso | Cocrosnue AH%%q Kk oic

MOl

C2Hy r 52,280
COz2 r -393,510
H20 K -285,950

Tema 2: CKOpOCTL XMMHYECKOH Pe€aKInu. XuMuueckoe paBHOBECUE

Bapuant
A)1. Kak mBMEHUTCS CKOPOCTb MPSIMOK PEaKITAH

CaOs.) + CO2(r.) <> CaCO3(1B.)

©CJTH YBEJIMUMTH JIARTICHHE B CHCTEME B 3 paza?

2. Harmimme KMHETHYECKHE YPAaBHEHUSI CKOPOCTEH TIPSIMOM PEAKIIHI, OOPATHOM PEaKIAH

N BBIPAKCHUC KOHCTAHTBI PABHOBCCHA.

3.ChopMyrHpyiiTe 3aKOH JCHCTBYIOIX MACC.

4. Onpenermre, B KaKylO CTOPOHY CMECTHTCSI XHMMHMYECKOE  PAaBHOBECHE TIPU  YBEIMUECHUH
KOHLIHTPAIIMX TIEPBOIO MCXOTHOTO BEIIECTBA, I YMEHBILICHHS JIARTICHIS B CUCTEME.

5. Chopmymupyiite npusiwn Jle-[laresse.

Tema 3. CtpoeHue aroma

Bapuant

I. Hcxoms ©3 TMOJNOXKEHUS DIEMEHTOB B MEPUOJAMYECKOM CHUCTEME, JAlTE MOJHYIO
XapaKTEPUCTUKY aTOMa: a) HUKEJ.

2. CocraBbTe (HhOpPMYJIBI OKCHIIOB M THAPOKCHUIIOB JIEMEHTOB TPETHETO TMEPHO/Ia, OTBEUAIOIINX
UX BBICIIEH CTENEeHU OKucieHusa. Kak u3MeHseTcs KHUCIOTHO-OCHOBHOM XapakTep JTHX
COETMHEHUI?

3. Kak u3MeHsieTcsi 3JIeKTpOOTPULIATENILHOCTh U OKUCIMTENbHAST aKTUBHOCTh 3JIEMEHTOB [V-A

HOI[prrIHBI? CocraBbTe (I)OpMyJ'IBI BOOOPOJHBIX COE€IUHEHMI PJIEMEHTOB ATOM TpYIIIBI.

Tema 4
Xumuyeckas cBsizb. CTpoeHHe NPOCTEHIINX MOJIEKYJT

Bapuanr

Hns coequuennii HBr, Fe203, H20

a) YKaXXUTe TUIl XUMUUYECKOH CBSI3U B MOJIEKYJIax
0) cocTaBbTE ANEKTPOHHBIE CXEMbI 00Pa30BaHMSI MOJIEKYJI C KOBAJIEHTHOM
cBs3bt0. OnpesenuTe BAIGHTHOCTb U CTETIEHb OKHUCIICHUSI.



B) N300pa3uTe AIMEKTPOHHBIMU YPaBHEHUSMHU MPOIIECCHl 00pa3oBaHUs
MOJIEKYJI ¢ HOHHOU CBSI3bIO

r) U300pa3uTe TeOMETPHUECKYIO POPMY MOJICKYIIBI BOJIbI, YKAKUTE
BAJICHTHBIN YIOJL.

Tema4d: KoMmmjiekcHbIE COeINHEHUSA

Bapuanr
Jst JIAHHOTO KOMILIEKCHOTO COCITHEHUST
[Co(NH3)sSO4]NOs OrpesIeIHTe !
a) BHYIPEHHIOIO u BHEILHIOIO cepsr,

0) 3apsi1 BHYTpeHHEH M BHEIHeH cdep;
B) KOMITIEKCOOOPa30BaATelIb; T)3apsii KOMITIEKCOOOpa30BaTEIS,

J1) JIMraH/IpL
€) HaIIIIMTE BBIPOKEHHE [l KOHCTAHTBI JICCOLMAIM (HECTOMKOCTH) KOMIUIEKCHOIO HIOHA.

3agaHus 11 CaMOCTOATEILHOM PadoThI 0 KOHTPOJIEM MpPenoaaBaTes
1o reme Pacreopsl
Tema S PacrBopsl. PacuerHbiil npakTukyM. PacTBOpbI 3J1eKTPOJIMTOB

Bapuanrt

1. Brluncnure: a) MaccoBYK OO BemecTBa B mpoueHtax (w%); 0) MOJspHYIO
KoHIeHTpanuio BemecTBa (Cz); B) MOJSPHYIO KOHIEHTpanuio 3KkBUBaNEeHTOB (Cs); pacTBopa
(ochopHOl KHCIOTHI, MOMY4EHHOTO TP pacTBOpeHuH 18T kucioTel B 282 cM® BOIBI, €CiH
notHOCcTh ero 1,031 r/m®. Uemy pasen tutp (T) sTOro pactsopa?

2. Hanmmure moyiHOE M KPaTKOE€ HOHHO-MOJIEKYIISIPHOE YPaBHEHHE PEAKIIMH, TPOTEKArOIIEH
0 CXeMe:

Pb(NOs3). + KI — Pbl; + KNO:s.
B yem cyTh peakuun?

3. KakoBa Oyzner koHueHTpaiusi noHOB Bogopoaa B 0,1 M pacTBope a30THCTON KUCIOTHI
HNO2, xoHCTaHTa AMCCOIMAIIMA KOTOPOM paBHa S5 - 104

4. Hamummute ypaBHEHMsI THUAPOJIM3a B MOJEKYJISIPHOM M HOHHOW (opmax CleIyroImx
coneii: NaHSOs u MgClz. Ykaxure pH cpensr 3THX pacTBOpOB.

5. Hamuimurte ypaBHEHHs IMCCOIMANUH chexyonmx siaekrpoiutoB: a) Ca(HCO3)2;0)
Ba(OH)2; 8) CaCly;

Tema 6 PacTBopbI HENIEKTPOJIMTOB

Bapuanrt
1. Beuucnute TteMmmepaTypy 3aMmep3aHus pacTBopa U (p) aHTH(puU3a, NOIYYEHHOTO IpH
pactBopenu# 2 kr stmineHrimkons C2Ha(OH)2 B 2 kr Boapl.

Kontpoabnas padora Ne 2
(15 BapumanToB M0 Kaxm0H Teme)

Tempi (6-9):



«OKHCANTETBLHO-BOCCTAHOBUTE/IbHbIE PEAKIMU. JJIEKTPOXUMHUYECKHE
Npoueccb
Bapuaur

3aganue 1. C momomipl0 MeTOJla AJIEKTPOHHOIrO OayiaHca paccraBbTe Kod(h(UIHEHTHl B
YPAaBHEHUU pEaKIMU W YKKUTE OKUCIHTENb M IMpOLEecC, B KOTOPOM OH Y4YacTBYeT,
BOCCTAaHOBHUTEJb U MPOLIECC B KOTOPOM OH Y4acTBYET:

Cu + H2SO4 — CuSO0s+ SO2 + H20.
3ananue 2. Beruucaure 3JIEKTPOAHBIN MOTEHIMAN, BO3HUKAIOIMIUN MPHU MOTPYXKEHUU IUHKA B
PACTBOp €r0 CONM ¢ KOHIEHTpanuei katnoHos Zn?* 0,001moms/am3.
3ananme 3. CocTaBbTE CXEMbI IraJIbBAHMYECKUX 3JIEMEHTOB, B KOTOPBIX MIPOTEKAIOT CIACAYIOIINE
peaxkuu:
a) 2Al + 6H"*—3H, + 2A1* 6) Mn + 2AgNO3—Mn(NOz)2 + 2Ag.
3aganue 4. Hanumure ypaBHEHHS] XUMHUYECKHUX MPOIIECCOB, MPOUCXOAAIIUX MPH AIIEKTPOIIN3E
BOJIHOTO pacTBopa (hocdarta HATPUS C UHEPTHBIM aHOJIOM.
3aganue 5. CocTaBbTe CXEMY rajbBaHUYECKOIO 3JIEMEHTA, COCTOSIIETO0 U3 MEJHOTO U CBUHIIO-
BOT'O DQJIGKTPOJOB, TIOTPYKEHHBIX B PacTBOPHl CBoWX coseil. [lpuBenure 5>iIeKTpOHHBIE
ypaBHEHUS JIEKTPOJIHBIX MPOIECCOB, MPOUCXOASIINX HA aHOJIE U KaTOJIE.
3aganue 6. JKenesHoe uzznenue MOKpbITO KagmueMm. Kakoe 3TO MOKphITHE — aHOAHOE WIIU
karoanoe? Kakoii metas OyeT KOppoAUpOBaTh MPU MOBPEKICHUH 3alIUTHOTO CIOS KaAMHUS?
CocTaBbTe AJIEKTPOHHBIE YPABHEHUS aHOJHOTO U KaTOJHOTO MPOIIECCOB KOPPO3UU YKA3aHHOTO
u3lenus a) B HEUTpanbHOW; O) KUCIIOH; B) craboIIenoyHol cpefax . YKaKUTe MPOAYKTHI
KOPPO3HUH.

TecTnl

Tema: OcHOBHbIE MOHATHS H 3aKOHBI XUMHH
I: KT=2
S: IIpocTsle BemecTBa
- TIOJTUDTUJICH
+: rpadur
+: Genblil pochop
-: aMMHaK

I: KT=3

S: MonsipabIit 00bEM — 3TO

+: BenmuunHa, paBHas 22,4 11 Ui pa3IM4YHbIX Ta30B MPU H. Y.

- 00BEM OJTHOM MOJIEKYJIBI Ta3a

+: BeMMYMHA, paBHAs OTHOIIEHUIO 00beMa Ta3a K ero KOJHYECTBY
+: 066EM, 3aHIMaeMsIi 6,02-10% Monexynamu rasa

I: KT=1

S: MaccoBast 1o xene3a HanOOoJbIIas B CISIYIOINX COCTUHEHUSX
-: IUPUT

+: MarHeTUT

-: cynboun Fe (I1)

-2 oxcun Fe (I11)

I: KT=1
S: IIpocTeie BemiecTBa OTIIMYAOTCS OT CIOKHBIX
=+: COCTOAT U3 aTOMOB OJHOI'0 BHAA



-! B XMMUYECKHX PEaKkIsIX MOTYT pa3jiararbcs ¢ 00pa30BaHHEM HECKOJIBKHX JAPYIHX BEIECTB
-1 COCTOSAT U3 aTOMOB PAa3HbIX BUI0B
-: IPOCTHIX BEIIECTB U3BECTHO OOJIBINE, YEM CIOKHBIX

I: KT=2

S: Mossipablii 00BEM Ta3a u3MepsieTcs B
-: MOJTb

+: J1/MOJIB

+: M3/MonB

-2 JI/KMOJIb

I: KT=2

S: Macca oxnHoif a.e.M. paBHa
-=1r

+:1,66:10%* ¢

-: 1,66:10% kr

+: 1,66:10%'kr

I: KT=1

S: Atom anemenra 1l umeer maccy 2,66-10726 xr
- CepHI

+: KACJIOpoaa

-l azoTa

-: HEOHa

I: KT=3

S: Imoms cynbdara xenesa (I11) conepxur
+: 2MONb HOHOB *kene3a Fe®*

+: 3 Monb noHoB SO4%

-: 1 MoIB aTOMOB Kejes3a
+: 18,06-10%% nonos SO4*

I: KT=3

S: OTHOCHTENBbHAS aTOMHAs Macca HJIEMEHTa

-: IM€ET pa3MepPHOCTb I/MOJIb

+: YMCJIEHHO paBHA 3HAYEHUIO MOJISIPHOM Macchl 3JIeMEHTa

+: paBHa OTHOILLIEHHUIO MAcChl aTOMa ¢ y4ETOM M30TOIHOIO cOcTaBa k Macce 1 a.e.m.
+: YMCIEHHO paBHA Macce aToMa 3JIEMEHTA, BHIPAXKEHHOM B a.€.M.

I: KT=2

S: IlocTosinHast ABorajpo

+: NIMeeT Pa3sMepHOCTh MOIb *

+: YHCIIEHHO paBHA YMCIy MOJIEKYH B 22,4 11 ra3a IIpH H.y.

- IOKa3bIBAET YHCJIO CTPYKTYPHBIX €AMHMUII B 1 T 11000T0 BemiecTBa

-: paBHa 22,4 11/MONB

I: KT=1

S: [InoTHOCTH BOJOPOTHOTO COEAMHEHHSI HEKOTOPOTO 3JI€MEHTa TakKas Jke, Kak M y KHCIopo/a.
OTHUM 3JIEMEHTOM SBIISETCS

- yriepon

+: KpeMHUM

-1 XJIOp

-2 ¢pTop



I: KT=3

S: Xummueckas popmyna HoSO4 mokassiBaeT

+: 6,02-10?% Monexys cepHOI KHCIOTHI

+: 1 MoJIeKyJly CEpHOM KUCIIOTBI

+: KOJIMYECTBEHHBINA COCTaB CEPHOU KUCIIOTHI

+: OTHOCUTEJBHYIO MOJIEKYJISIPHYIO MacCy CEpHON KUCIOTHI

I: KT=3

S: 1 MOJIb aMMHAKA COJEPIKUT
-: 4 MOJIb aTOMOB a30Ta

+: 18,06-10% aTomoB BoOpoaa
+: 3 MOJIb aTOMOB BOIOPO/A

+: 6,02-10%% aromoB a3zota

I: KT=1

S: Yucno atomoB xJiopa B 0,25 MOJIb MOJIEKYJISIPHOTO XJIOpa PaBHO
- 1,62-10%

+:3,01-10%

-1 6,02:10%

- 1,51-10%

Tema: Ctpoenne atoma. Ilepnoanyeckuii 3aKoH, nepuoAnYecKas CHCTEMAa XUMHYECKHUX
semenToB [I.. MeHaeseeBa

1. MeTanmnuueckue cBoiicTBa HanboJiee BhIpaXKEHbI Y aTOMa

1) nuTus 2) Hatpusi 3) Kajgus 4) KaipIus

2. HauOonpmuii paguyc aroMa UMeeT
1) K 2) Na  3) Li 4) Rb

3. 3apsn siipa atoma KpeMHHUS paBeH
1) +28 2)+31 3) +4 4) +14

4. DnexTpoHHYI0 KoHpUrypanuio 1s22s?2p®3s23p°® umeet atom

1) docdopa

2) xyopa

3) 6poma

4) ¢topa

5. B mepuoze ¢ yBennmueHHeM 3apsizia spa aTOMOB METAITTMUECKUE CBOMCTBA
1) ocrmaGeBaroT

2) ycuIMBarOTCS

3) He U3MEHSIOTCS

4) HeT 3aKOHOMEPHOCTHU

6. B ManbIx nepuojax ¢ yBelndeHHEM 3aps/a siipa paguychl aTOMOB
1) yBenumuuBaroTCs

2) U3MEHSAIOTCS MEPUOIUUECKH

3) yMeHbIIatOTCs

4) He U3MeHSIoTCA

7. DNeMeHTY ¢ NMeKTPOHHOH opmyioit atoma 1522522p®3s23p® cooTBeTcTBYET hopMyma

BBICIIIETO OKCH/IA
1) B2Os3 2) Al,O3 3) N2Os 4) P2Os



8. Tpu wactunpl Ne°, Na¥, F~ uMeror oauHakoBoe
1) maccoBoe unciio 2) YUCIIO HEUTPOHOB
3) 4YHCIIO DJIEKTPOHOB 4) YuCiIo MPOTOHOB

9. Hucmno sHEepreTHYecKux ypoBHEH y aTomMa, UMEroIIero 19 mpotoHoB
1) 3 2) 5 3) 4 4) 2

10. Yuciio npoTOHOB, HEUTPOHOB U 3JIEKTPOHOB Y aTOMA C MOPSIAKOBBIM HOMepoM 40
1) 40,91, 40

2) 40,51, 40

3) 20,51, 40

4) 40, 40, 40

11. Yucno noaypoBHEH Ha SHEPreTUYECKOM YPOBHE OIPEEISET ... KBAHTOBOE YUCIIO
1) rmaBHOE 2) MarHMTHOE

3) opOuTanbHOE 4) CIIMHOBOE

12. MakcumanbHOE YHCII0 JIeKTPOHOB Ha f — moxypoBHe

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

13. IlepemeHHYIO CTENEHb OKUCIIEHUS IPOSBIISET 3JIEMEHT C 3JIEKTPOHHOM (popMyJIoii
1) ...3s%3p* 2)...4d'05g2

3)...3s23p° )..30d104s2

14. DremeHT ¢ 2neKTpoHHOH dopmynoii ..3523p%3d*%4s24p° Haxoautcs
1) 5 rpymnme, rnaBHOM NOATpyIIE

2) 5 rpynne, noOOYHOM NMOArpyIIe

3) 7 rpymnmne, noO0YHOI MOATpyIIe

4) 7 rpynne, ri1aBHOM HOATPYIIIE

15. Haumensb1ei sHeprueit HOHU3auu o01a1aet

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

16. YcuiieHre KMUCIOTHBIX CBOMCTB OKCHJIOB IMTPOUCXOIUT B Py
1) P20s — SiO2 — Al203

2) MnO — MnO2 — Mn207

3) N205 — P205 — As205

4) Cr207 — P20Os — AlO3

17. OcnabieHue OCHOBHBIX CBOWCTB THIPOKCH/IOB IIPOUCXOIUT B PSIY
1) Mn(OH)2 — Mn(OH)s — Mn(OH)s
2) AI(OH)3 — Si(OH)s — NaOH
3) Ca(OH)2 — Sr(OH), — Ba(OH).
4) Ge(OH)s — Ga(OH)3 — Zn(OH)2

18. BO3MOKHOCTh HAXOKAECHUS SJIEKTPOHOB Ha OJIHOM OpOMUTAIM ONPENENSIET ... KBAHTOBOE
YHCII0

1) rnaBHOE

2) MarHuTHOE

3) opOuTansHOE

4) crinHOBOE

19. 3apsn siapa atoma, umeroniero 21 3neMeHTapHyI0 4acTUIly, paBEH
1) +7 2) +12 3) +21 4) +10



20. CpoiicTBa aTOMOB XMMHYECKHX 3JIEMEHTOB HAXOASTCS B TIEPUOJHUECKON 3aBUCUMOCTH OT
1) maccer atToma

2) Macchl siapa

3) uncna NpOTOHOB

4) 3apsa siapa

21. DnekrponHas hopmysna nona Cl” coBnamaer ¢ 31eKTpoHHOU (hopmysoit
1) nona F~ 2) aroma Ar
3) aroma Na 4) uona Na*

22. HauGoupiiee 3Ha4€HUE SHEPTHH HOHU3AIMH y aToMa
1) dTopa 2) kanus 3) a3ota 4) xpoma

23. DnekTpoHHas GopMyrna aTomMa MapraHia
1)...3523p%s?4p®

2)...3523p®3d*4s%4p?

3)...3s23p%3d%4s?

4)...35?3p%3d%s?

24. I'a3000pa3HO€ COEIMHEHUE C BOJOPOIOM 00pa3yeT 3JIEMEHT
1) Mn 2) Mo
3) As 4) V

25. HaunOoupliiee 3HaU€HNUE 3JIEKTPOOTPULIATEIBHOCTH Y dJIEMEHTa
1) Be 2) O 3)N 4)C

26. Y aroma MapraHia Ha d-mogypoBHE HaXOAUTCS 3JIEKTPOHOB
1) 8 2) 10 3) 5 4) 2

27. HaumeHbliee CpOACTBO K JIEKTPOHY Y aToMa

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

28. MakcumanbHOE YUCIIO0 AJIEKTPOHOB Ha 4-0M SHEPTETHYECKOM YPOBHE
1) 8 2) 18 3) 32 4) 2

29. HaumMeHee akTUBHBII HEMETAJT UMEeT 3HaYeHUE OTHOCUTEIHHON AIIEKTPOOTPULIATEIHHOCTH
paBHOE

1) 22 2)10 3)235 4) 14

30. MakcuMasnbHas MOJOXKUTENIbHAs CTENEHb OKUCIICHHSI 2JIEMEHTA PaBHa
1) HOMEpy mepuoa
2) HOMEpy psaaa

3) HOMepy rpyIIbI
4) nopsAKOBOMY HOMEP



@ndigo

No1
JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUS OJJHOU M3 KOBAJICHTHBIX CBSI3€H B MOJIEKYJIE
1) O

(0IMH M3 BapUAHTOB TECTUPOBAHUS)

No2
[Inatuna (Pt™) uMeeT KOOPAMHALMOHHOE YHCIIO

O 2

00O

Ne3
DJIeMEHT TPYIIIIbI IET0YHO3EMEIbHBIX METAJIOB
1 O cTpoHIuH

2 O 1uHK

3 O kagMmuit

4 O Oepwumi

Ne4
[Tepokcua Bogopoia MpoOsSIBUTh MOKET CBOMCTBA
1 (O TOJIbKO OKUCJIUTEIIbHBIE

2 (O ¥ OKMCIIUTENS U BOCCTAHOBUTEIS

3 (O TOJBKO BOCCTAHOBUTEIISI

4 (O HU OKHCIIUTENS, HU BOCCTAHOBUTEIA

Ne5

CepHI/ICTaH KHCJI0Ta IPOABIIACT OKMCIIUTCIBHEBIC CBOIICTBa B pe€aKuuun
1) H,SO; + I, + H,O —»

2) H,SO; + H,S —

3) H,SO3 + KOH —

4) H,SO;+ O, —»

0O



a QO 4

N°6

DneMeHT S IMPOABIIACT TOJIBKO BOCCTAHOBUTCIIBHBIC CBOMCTBA B COCIANHCHNU
1) H,S0;

2) H,S

3) SO;

4) Na,SO;

OC0O0O0

Ne7

CTpOGHI/Ie BAJICHTHBIX 3JICKTPOHHBIX CJIOCB d-aneMeHToB
1) 'J“lSl_Z('J“l —_ 1}|‘.i 1-10

2) TIS:Tldl_ll}
3) nsznm

4) nsi(n—1)d®

A W N =
A W N R

0000

N8
CreneHb OKHUCIIEHHUS aTOMa XpOMa paBHa +3 B COCAUHEHUHU. . .
1) CrO

2) Cry03

3) CrO;

4) HoCrO4

O00O0

N°9
Maccy BeliecTBa, B35ITOrO B KOJIMYECTBE | MOJIb, Ha3bIBAIOT ... MAcCOM

OTBerT:

N210
CuapOKCH MaTHHS Maccol ... cogepxut 3,01-10% monekyn
1029r

2005r

30 112r



4 04lr

Ne11

OHHOOCHOBHOﬁ KHCJIOTOM U3 MCPCUYNUCIICHHBIX ABJISACTCA

1 O cepnas

2 O oprodochopHas
3 O xJopHas
4 O yronbHas

N912

Peakuuel HedTpanu3anuu sSBISETCA. ..
A) NaO + H2SO4 — NaxSO4+ H20
b) Ca(OH), + 2HBr = CaBrz + 2H,0
B) CO. + Ba(OH), = BaCO3z + H20
I') ZnO + 2KOH = K2Zn0O; + H20

O »a
O s)
O 1)
Oon

No13
Peaknust NaOH + HCl = oTHOCHTCS K THITY peaKIuii

A W N =

1 O npucoenuHeHus

2 O 3aMelieHus

3 (O uoHHOTO OOMEHA

4 O pasznoxeHus

No14

Bonuerit pactBop 11enodun OyAeT pearupoBarh C ...
1 O oxkcugom yriaepona (IT)

2 (O OKCHJOM aJOMHHUS

3 (O OKCHIIOM Xele3a

4 O okcumom cepedpa

N215
Merannnueckue CBOMCTBA HanboJee BBIPAXKCHBI Y

1 o Li

2 O Be

30B

4 oH

No16

XapaKTepHoe XUMHUYECKOE CBOMCTBO BCEX METAJIIIOB
1 O BoccTaHOBUTENbHAA

2 O OKUCIUTENIbHas

... aKTUBHOCTb



3 (O OKHCIUTCIBHO-BOCCTAHOBUTCIIbHAA

No17
KpaTkoe HMOHHO-MOJEKYJISIpHOE ypaBHEHHE THApoin3a cyiabdara meau (11) umeer
BU]L

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

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

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

r) Cu*2+ H,O0 == Cu*?+ OH

1 pa

206

30O8B

4 0r

No18

[[lemounast cpesia B pacTBOpe COJn
a) NaCl

0) Na;CO3

B) AlCl;

r) KBr

OC0O0O0

A W N =

Nel9

Onement N IMPOABIIACT OKUCIIUTCIIbHBIC 1 BOCCTAHOBHUTCIILHBIC CBOMCTBA B
COCAMHCHHUUN

a) HNO3

6) NaNO,

B) NH3

F) NzOs

O a
O s
O s
Or

N°20

OnemeHt Fe MMPOABIIACT TOJIBKO OKMCIINTCIIBHBIC CBOMCTBA B COCIMHCHUN
a) Fe(OH);

0)Fe

B) Na,FeOq

F) F6203

D W N~

10a



0O

Ne21

Yucno nogypoBHEN HA IHEPTETUUECKOM YPOBHE ONPENEIIET
1 O rnaBHOe

2 (O MarHuTHoe

3 O opbOutagpHOE

4 O cnuHOBOE

Ne22

Mertannnueckue cBOCTBa HanOoJIee BRIPAXKEHBI Y aTOMa
1 O nurus

2 O HaTpus

3 O Kamms

4 (O xampLus

5 O marHus

N223

CnaObIM 3JEKTPOJIUTOM B BOAHOM PAaCTBOPE SIBISIETCS
a) HzSO4

0) H2S

8) KOH

r) KCl

O
O
@)
O

No24
Hesnextponuramu siBisieTcst napa BELIECTB

A W N =
T m O

1 O runpoxcup 6apus (p-p) ¥ a30THASI KUCIIOTA
2 (O yKCycHas KHCJIOTa U cyibdar HaTpus (p-p)
3 (O ATUIEHIJMKOJb (p-p) U METAHO
4 (O 3TaHOJ U XJOpUJ Kanbius (p-p)

N°25

... KBAHTOBO€ 4YHCJIO

MaccoByo 70110 pACTBOPSHHOTO BEIIIECTBA PACCUMTHIBAIOT IO (hopmylie

o=

a) v
_ miBemecEa)
6) mipacTEcpa )

B) m=-p



r) miEem(ecTEa) = mipackEopa ) — m{H,O)

@)
O
O
O

Ne26
Macca cepnout kucnotsl B 500 mu 0,1 M pactBopa paBHa

D W N~
T m O

O49r
O o98r
O 98r
O4,9r

Ne27
VYciaoBueM XUMHUECKOTO PpaBHOBECHA SABIISACTCA PABCHCTBO

A W N =

1 O KoHIEHTpaIMii HCXOAHBIX BEIIECTB U MPOIYKTOB peaKIuit

2 (O CKOpOCTEH mpsMOn U 0OpaTHOM peaKITHii

3 (O PHEPrUii UCXOHBIX BEIIECTB U MPOJAYKTOB PEAKIIUA

4 O 00BEMOB, 3aHUMAEMBIX HCXOJIHBIMU BEIIECTBAMH U MPOJYKTAMH PEAKIIHI

N228
3aBUCUMOCTB CKOPOCTH peakiuu V ot Temrepatypsl T (y — TemneparypHblii
K02 (PUIIMEHT peakIii) OMUChIBAET YPABHEHHE
a) V(T2)=V(T)y
6) V(T2)=V(T1)- v (T2-T1)

T.-T

B) V(T2)=V(Ty) 7

0O

1
2
3

N229
XuMuyeckas CBs3b B XJIOpHJIE€ HATPUs
1 O xoBaneHTHas NoJigpHas

2 (O KOBaJEHTHas HENoJIsipHast

3 O uoHHas

4 (O HNOHOPHO-aKIeNTOpHAs

N230

CrocoGHOCTB 3JIEMEHTOB 7-A TpyIIbl K 00pa30BaHUIO KOBAJIGHTHON CBSI3U
YBEJINYUBACTCS B Py

a) Fz,Clz,Brz,Jz

6) Jz,Brz,Clz,Fz

B) Jz,C'z,Fz,Bl’z



w N =

O a
Oes
Os
Tembl pedepaToB (10KI210B)
Ne
HaumenoBanwue teM pedepartos
/1
1 ITonumepHbIe MaTEpUAIIBL B IEKTPOTEXHUKE, UX BUJIbI, COCTaB, CBOMCTBA.
2 Koppo3us MeTamioB 1 COBpEMEHHBIE CIIOCOOBI 3aLIUThI OT HEE.
3 Buas! TOIUIMB, NPUMEHSIEMBIX B SJHEPTETHKE
4 TexHUYeCKui Mporpecc U IKOJIOTHUECKUE TPOOIIEMBI
5 CoBpeMeHHbIE CITOCOObI MOTYUEHHS] MEIH JUIS DJIEKTPOTEXHUKU
6 AHTH(PU3BI 1 TPUMEHEHNE UX B TEXHHUKE
7 CrnennanbHble TEXHUYECKUE KUIKOCTH.
8 CoBpeMeHHbIE BUIbI aKKYMYJISITOPOB
9 ONEKTPOJUTHYECKHE CHOCOOBI MOJYyYEHUS ATIOMUHUSA
10 XUMHYECKUE METO/IbI 3aIIUTHI METAJUIOB OT KOPPO3HH
11 HaHoTexHOoJI0rnM B 3JIEKTPOHUKE U 3JIEKTPOTEXHUKE
12 Bopa B %U3HHU 4€NI0BEKA, TEXHUKE U CEJIBCKOM XO03MCTBE. DKOJIOTUS BOJBI.
13 | MeToabl BOZONIOATOTOBKH B SJHEPIETUKE
14 XeMOTPOHHKA B 3JIEKTPOHUKE.
15 CpaBHUTENbHAS XapaKTEPUCTHKA IIETOYHBIX M KUCIOTHBIX aKKYMYJISITOPOB
16 Meps! Ge30macHOCTH MpH paboTe ¢ Pa3lInYHbIMUA BUAAMHU TOIUIMB, aHTH(PHU30B,
CMAa304YHBIMU MaTEepHAIAMU
17 CriocoObI nostyyeHust )KUIKUX BHIOB TOILTUBA
18 IIpoTexTopHas 3aIUTa OT KOPPO3UH B MIEKTPOTEXHUKE.
19 CBepXIpOBOIHUKH Ha OCHOBE KPEMHMMOPraHUYECKUX COETUHEHUM.
20| CnocoObl padpuHUPOBAHUS METAIIIIOB
21 Jlerkue KOHCTPYKIIMOHHBIE MAaT€pUasbl HA OCHOBE AIIFOMUHUS
22 CBepXNIpOBOIHNUKH Ha OCHOBE CTEKJIOBOJIOKHA
23 Hanomarepuansl B MaIIMHOCTPOECHUH
24 TorMBHBIE 3IEMEHTHI M 00J1aCTH X PUMEHEHUS
25 CoBpeMeHHbIE KOMITAYH/Ibl B MAIIMHOCTPOCHUH

TemMbl HAyYHBIX JUCKYCCHI (KPYIJIBIX CTOJIOB)
Xumuyeckas cBsizb. CTpoeHHe MOJIEKY.JT
1. KBaHTOBO-MeXaHMYECKass TEOpUsS XUMHUYECKOW CBs3H. METOJ BaJCHTHBIX CBS3CH.
[Ipupoa m MexaHU3M BO3HUKHOBEHHMS KOBAJIEHTHOM CBSI3H.
2.Bunel koBaneHTHOW cBs3U. [lapameTpbl M CBOWCTBA KOBAJICHTHOM CBSI3U: DHEPrus,
JUTUHA, TTOJSIPHOCTD, MOJISIPU3YEMOCTh, HACKHIIIIAEMOCTb, HAMPABIEHHOCTb.
3.IloHsATHE O G - U T — CBA3SX.
4. MexaHu3M o0pa3oBaHHs HOHHOM CBSI3H, €€ CBOWCTBA.



5.I1onsTHE 00 N30MEPHH.

6./loHOpHO-aKIIeNITOPHAS CBsA3h. MeXaHn3M ee 00pa30BaHuUs.
7.IlonsiTHE O BOJOPOAHOM CBsI3M. MexaHH3M ee 00pa3oBaHMs.
8.I1oHsATHE O METAIITMUECKOW CBSI3U. MeXaHU3M €€ BOSHUKHOBCHUSI.
9.IloHsATHE O CTENEHH OKUCIICHHS.

10.Tunsl KpUCTATUTMYECKUX PEIIETOK.

11.I'uGpuan3anust aTOMHBIX OpOUTATICH.

12.T"'eomeTpudeckast CTpyKTypa MOJICKYI.

13.ITonsspHOCTD MOJIEKYI.

14.Buapl MEXMOJIEKYIISIPHOTO B3aMMOICHCTBUSI.

BOHpOCLI n 3aJaHudA 1JIAd NPOBEACHUA NMPOMEKYTOYHOI0O KOHTPOJISA (K
3a4eTy)
Komnemenyus: — Cnocoben pewams munosvie 3a0auu npopheccuonansHotl 0esmenbHoCu
Ha OCHOBe 3HAHUU OCHOBHBIX 3AKOHOG MAMEeMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U

06WenpopeccuoHaIbHbIX QUCYUNIUR C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonozuti (OI1K-1)

Bonpocwt k 3auemy

1.0OcHOBHBIE TOHATUS XHMHHU: aTOM, MOJIEKYyJa, XUMHUYECKUH »3ieMeHT. BemectBo, Moib,
MOJIIpHAsl Macca, SKBUBAJICHT, MOJISIpHAs Macca SKBUBAJICHTOB.

2.CteneHb 3JEKTPOIUTUYECKON nuccouuanuu. DakTopel, BIMAIOIINE HA BEIMYUHY CTETEHU
nuccoranuy. CuibHbIE U criaOble 37eKTponuTh. [IpuBeauTe npuMepsl.

HJ[-1VK-1 Cnocoben ocywecmeniamos NOUCK, KPUMUYECKUN AHAIU3 U CUHMeE3 UHpopmayuu,
NPUMEHAMb CUCMEMHBLI NOOX00 01 peutleHusi NOCMABIeHHbIX 3A0ay

HJ[-3VK-1 Cnocoben ocywecmansimos NOUCK, KPUMUYECKUL AHAIU3 U CUHMe3 UHGopMayuu,
NPUMEHAMb CUCIEMHBIU NOOX00 011 peuleHUs NOCMABIeHHbIX 3a0ay

Ipaxmuueckue 3a0anus 0151 nposedeHus 3a4ema

1. HamumuTe ypaBHEHUS peakiHid, C IMOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBUTH CIIETYIOIINE
npespanieaust:  Fe(OH)3—Fe(OH)Cl—-FeOHClo—FeClz—Fe2(S04)s.

2. Hanumwure ypaBHEHUs AMCCOLMALMM cilexyomux uekTpoiautoB: a) HiPOs; 6) NH4OH.
Jlonumiure ypaBHEHUE PEAaKIIMH, COCTaBbTEe K HeMy HOHHBIC ypaBHeHus:  CaCOs+ HCl—

Komnemenyus: — Cnocoben pewams munogvie 3a0auu npogheccuonanrbroti 0esmenbHocmu
Ha OCHO8e 3HAHUL OCHOBHBIX 3AKOHOG MAMEMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U

00WenpopeccuonanbHbIX OUCYUNIUR C NPUMEHEHUEM UHGOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonozuti (OITK-1)

Bonpocwt k 3auemy

1. OcHOBHBIE CTEXHOMETPHUYECKHE 3aKOHBI XHMHH: 3aKOH COXPAaHEHHUS MacChl M DHEPTUH
BemecTBa (coBpeMeHHass (OPMYJIHUPOBKA), 3aKOH IOCTOSHCTBA COCTaBa XUMHYECKHX
coemuaeHuit XK. Ilpycrta, 3akoH kpatHbix otTHomeHud (J[.JlanpToHa), 3aK0H OOBEMHBIX
otHomenuii (I'eii-JIroccaka), 3aKkoH ABOTaapo M CIEICTBUE U3 3aKOHA, 3aKOH 3KBUBAICHTOB (VY.
Bommacrona).

2. O0mas xapakTepuCTUKa METAJLIOB, (U3NUYECKHUE CBOMCTBA. 3aBUCUMOCTH CBOWCTB METAIIJIOB
OT WX TOJIOKeHWs B mepuonuueckor cucreme JI. M. MenneneeBa BuyrpeHHee cTpoeHue
MeTauioB. MarHuil. @u3znueckue M XUMHYECKHME CBOMCTBA, COEJAMHEHUS, CIUIAaBBI,
WCIIOJIb30BAaHHUE B TEXHUKE.



HJ[-1VK-1 Cnocoben ocywecmensams NOUCK, KPUMUYECKUU AHAIU3 U CUHme3 uHpopmayuu,
NPUMEHAMb CUCIEMHBLU NOOXO00 01 peuleHus NOCMABIeHHbIX 3a0ay

HJI-3VK-1 Cnocoben ocywecmeniamos NOUCK, KPUMUYECKUL AHAU3 U CUHMe3 UHDopMayuu,
NPUMEHAMb CUCIEMHBLI NOOXO00 018 peuleHus NOCMABIeHHbIX 3a0ay

Ipaxmuueckue 3a0anus 0151 NposedeHus 3a1ema

1. O0mue XMMUYECKUE CBOWCTBA METAUIOB (COCTaBbTE YPAaBHECHHUS PEakiMii Ha KOHKPETHBIX
NpUMEpax METAJJIOB Pa3HON aKTUBHOCTH).

2. Kakas Mmacca, Kakoe KOJMYECTBO BEIIECTBA, KAKOE YHCIO MOJIEKYJ, KaKOoe KOJIHYECTBO
9KBUBAJIEHTOB COOTBETCTBYET 00bEéMY Kuciopoaa 11,2 i (1. y.)?

Komnemenyus: — Cnocoben pewamo munosvie 3a0auu npogheccuonanvroti oesmenbHocmu
Ha OCHO8e 3HAHUUL OCHOBHBIX 3AKOHO8 MAMEeMAMU4ecKux, ecmecmeeHHOHAYYHbIX U

00WenpopheccuoHaIbHbIX OUCYUNIUH C NPUMEHEHUEM UHMOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonozuti (OI1K-1)

Bonpocst k 3auemy

1. Kinaccuduxanus HeoOpraHMYECKUX COECAUHEHUI.

2. PactBopbl. CrtiocoObI BRIpaXEHHUSI COCTaBa PACTBOPOB: MOJISIpHAs!, MOJISIPHAST KOHIICHTPALUS
SKBUBAJIECHTOB, MOJISUIBHOCTb, MAacCOBast 10JIsA, TUTP.

HJ[-1VK-1 Cnocoben ocywecmeniamos NOUCK, KPUMUYECKUN AHAIU3 U CUHMe3 UHpopmayuu,
NPUMEHSAMb CUCMEMHBLU NOOX00 0/ peuleHusi NOCMABLeHHbIX 3A0ay

HJ[-3VK-1 Cnocoben ocywecmansimos NOUCK, KPUMUYECKULL AHAIU3 U CUHMe3 UHGopMayuu,
NPUMEHSAMb CUCEMHBLU NOOX00 0151 peuleHUs HOCMABIEeHHbIX 3A0aY.

Ipaxmuueckue 3a0anus 051 NposedeHUs 3a4ema

1. Beruucnure macey xnopuna xenesa (I11), neooxoaumyro uist mpurorosienus 300 ma 0,01 H
pacTBopa.

2. OTHoLIEHHE METAJUIOB K pa3JIM4HBIM KHUCJIOTaM (COJSHOHM, a30THOW B 1000 craauu
pa3z0aBieHMs, CEpHON KOHIIEHTPUPOBAHHOM M CEpHOIl pa30aBiIeHHON) Ha MpUMeEpe *kKele3a U
ITIOMUHUS.

Komnemenyus: — Cnocoben pewiamo munosvie 3a0auu npogheccuonanbhotl 0esmenbHocmu
Ha OCHOBe 3HAHUU OCHOBHBIX 3AKOHO8 MAMeMAmuyeckux, eCmecmeeHHOHAYUYHbIX U

00WenpopeccuonanbHbIX OUCYUNIUR C NPUMEHEHUEM UHGOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonoauti (OITK-1)

Bonpocwt k 3auemy

1. Ilpuponnas Boma. Crounble BOJbl. OCOOEHHOCTHM XHUMHYECKOIO COCTaBa MPUPOAHBIX H
CTOYHBIX BOJ. JKecTKocTh BOAibI, €€ BUIbl. Bogonoaroroska.

2. Ilporonno-ueiitponnas teopus /1./1. UBanenko u E.H. 'amona. KBanToBbIe uncna.
JIBoiicTBeHHas mpupoaa ekTpoHa. CriocoObl H300pakeHUsT 3JIEKTPOHHOM CTPYKTYpPbl aTOMOB
JJIEMEHTOB.

HJ[-1VK-1 Cnocoben ocyuwjecmensamos NOUCK, KPUMUYECKUN AHATU3 U CUHMe3 UHGopmayuu,
NPUMEHAMb CUCMEMHBLI NOOX00 01 peuleHusi NOCMABIeHHbIX 3A0ay

UJ[-3VK-1 Cnocoben ocywecmensimos NOUCK, KPUMUYECKULL AHATU3 U CUHMe3 UHopMayuu,
NPUMEHSAMb CUCMEMHBLU NOOX00 0/ peuleHusi NOCMABIeHHbIX 3A0ay

Ipaxmuueckue 3a0anusi 0151 nposedeHUsl 3a4ema

1.0OnmumrTe XMMUYECKHE CBOMCTBA OKCH/Ia KaJbIHs, okcuaa kpemaus (IV) u okcuma nuHKa.



2. PaccumraiiTe Maccy rUApOKCHIA HATPUS U MAaccy BOJbI, HECOOXOAUMYIO JJIsl IIPUTOTOBJICHUS
500 r 5 % wmotomero pactopa.

Komnemenyus: — Cnocoben pewams munogvle 3a0auu npogheccuoHanrbroti 0esmenbHocmu
Ha OCHO8e 3HAHUUL OCHOBHBLIX 3AKOHO8 MAMEeMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U

006WenpopeccuonanbHblx OUCYUNIUR C NPUMEHEHUEM UHGOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnono2uti (OI1K-1)

Bonpocut k 3auemy
1. Amromuauii. Pu3nyeckue U XUMHUUECKHE CBOﬁCTBa, €ro COCAUMHCHU, CIlJIaBbl, HCIIOJIb30BAHUE

B TeXHUKE. AM(POTEPHOCTh OKCHUIOB ¥ TUIPOKCHIOB aJTFOMUHHUSI.
2. Mucconmanus Boasl. MloHHOE mpom3BeneHrue Boabl. Bomopoausiii mokasarens. CiocoObl ero
OnpeJIeICHUsI.

HJ[-1VK-1 Cnocoben ocywecmensimov NOUCK, KpUMUYECKUl AHAIU3 U CUHMe3 UHpopmayuu,
NPUMEHAMb CUCMEMHDBLI NOOX00 011 peueHus NOCMABIeHHbIX 3a0ay
HJ[-3VK-1 Cnocoben ocywecmansimos NOUCK, KPUMUYECKULL AHAIU3 U CUHMe3 UHGopMayuu,
NPUMEHAMb CUCMEMHDBLU NOOX00 018 peueHus NOCMABIeHHbIX 3a0ay
Ipaxmuueckue 3a0anus 051 nposedeHuss 3aiema
1. Metonom »nsiekTpoHHOro OanaHca moadepuTe KOIPOUIMEHTHI, YKaKUTE OKHUCIUTENIb U
BOCCTAHOBHUTEJIb B PEAKITUAX:

Zn + HNO3(kon1)—Zn(NO3)2 + NO2 + H20;

Fe(OH)2 + Oz + H,O—Fe(OH)3;
2. BrrurcnuTe KOHIIGHTPAIMIO HOHOB BOJOPOJa M THJIPOKCU HMOHOB, eciu pH pacTBopa paBeH
10.

Komnemenyus: — Cnocoben pewiams munoevie 3a0auu npogheccuonHanbroti 0esmenbHocmu
Ha OCHO8e 3HAHUL OCHOBHBIX 3AKOHOG MAMEMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U

06WenpopeccuoHaIbHbIX QUCYUNIUR C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonozuti (OITK-1)

Bonpocwt k 3auemy

1. CgoiicTBa pacTBOpoB He31eKTpoauToB. OcMoc. 3akoHbl Bant-I'odda u Payns.

2. Metamisl 1 HEMETaJUTbl, UX TOJIOKEHHE B IepHoandeckor cucreme. OCHOBHBIE CBOMCTBA
JJIEMEHTOB — AaTOMHBIM  pajuyc, DSHEPrus MOHM3ALUU, CPOACTBO K DJJIEKTPOHY U
ANEKTPOOTPULIATENIBHOCTb, BO3MOJKHBIE CTEIEHU OKHCJICHUS, OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA JJIEMEHTOB. 3MEHEHHE CBOICTB JJIEMEHTOB B IIEPUOAAX U
rpynnax. OOuieHay4HOe 3Hau€HUE IEePUOJUYECKOr0 3aKOHA M MEPUOJNYECKON CHUCTEMBbI
xuMuueckux snemenToB /[.M1.MeHneneena.

UJ[-1VK-1 Cnocoben ocywecmenams NOUCK, KpUMUYeCKUll aHaiu3 u CuHmes uHgopmayuu,
NPUMEHSAMb CUCMEMHBLI NOOX00 OJIs peuleHUs HOCMABIEeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocyuecmenamos HOUCK, KpUMUYECKUL AHAAU3 U CUHMe3 UHDOopMayuu,
NPUMEHAMb CUCMEMHBLI NOOX00 01 peuleHusi NOCMABIeHHbIX 3A0ay

Ipaxmuueckue 3a0arnus 0151 NposedeHUsl 3a4ema

1. PaccuuraiiTe Maccy rameHoi U3BECTH, HEOOXOAUMOH TSl yCTPaHEHHSI BPEMEHHOM JKeCTKOCTH
B OJIHOM KyOHYECKOM METpPE BOJIbI, €CII KECTKOCTh BobI 7 “XK.

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



Komnemenyusi: — Cnocoben pewiams munoevie 3a0auu npogheccuonanbhotl 0esmenbHocmu
H4 OCHOBe 3HAHUL OCHOGHBIX 3AKOHO8 MamMeMamuieckux, ecmecmeeHHOHAYUYHbIX U

00WenpopheccuoHaIbHbIX OUCYUNIUH C NPUMEHEHUEM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonozuti (OI1K-1)

Bonpocwt k 3auemy

1.Kucnotsl, ocHOBaHHUs, coiH U amdoTepHble coenuHenus B cBete TOJl. HeoOpaTumele peakiuu
HOHHOI'0 OOMEHA, MX THIIbL.

2. Tunbl XUMUYECKOW CBS3M: KOBaJIeHTHas, WOHHAas, MeTaymnueckas. Pabotel Jlbiouca,
I'eiitnepa, Jlonnona, [losivHra u Ap. B y4eHUH 0 XUMUYECKOU CBsA3U. loHHAas CBsI3b, €€ mpUpo/a,
MOHHbIE KpHcTasuibl. Kpucranmuueckue BelecTBa ¢ MOHHOW PelIeTKOM, UX CBOWCTBA.

HJ[-1VK-1 Cnocoben ocywecmenams NOUCK, KPUMUYECKUN AHATU3 U CUHmMe3 UHGopmayuu,
NPUMEHAMb CUCMEMHBLI NOOX00 011 peueHus NOCMABIeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmansimos NOUCK, KPUMUYECKULL AHAIU3 U CUHMe3 UHGopMayuu,
NPUMEHAMb CUCMEMHBLU NOOX00 011 peeHus NOCMABIeHHbIX 3a0ay

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1iema

1. Ipu kakoi Temmeparype 3amep3aeT pactBop, coaepxkamuii 1000 r riunepuna C3Hs(OH)3 u
2000 r BogpL.

2. HanumuTe ypaBHEHHUS peakiuii, ¢ MOMOIIBI0 KOTOPHIX MOXKHO OCYILECTBUTH CIEAYIOIIHE
npespamienus: Zn—ZnSO0s—Zn(OH),—(ZnOH)3POs—Zn3(POs)2, k peakuusim oOMeHa
COCTaBbTE MOHHBIE YPAaBHEHUS, K OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIM PEAKIMSIM — ypaBHEHUS
AJIEKTPOHHOTO OaJlaHca.

Komnemenyus: — Cnocoben pewams munosvie 3a0auu npopheccuonanvHotl 0esmenbHoCu
Ha OCHO8e 3HAHUU OCHOBHBIX 3AKOHO8 MAMEeMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U

00WenpopeccuonanbHbIX OUCYUNIUR C NPUMEHEHUEM UHGOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonoauti (OITK-1)

Bonpocwi k 3auemy

1. KoBasieHTHast CBsA3b, €€ MPHUPOJA W MEXaHW3M oOpa3oBaHMs. METOJ BaJIEHTHBIX CBS3EH.
Crnioco0bl n300pakeHHsI KOBAJIEHTHBIX CBSI3€H, CBOMCTBA KOBAJICHTHBIX CBS3EH: UIMHA, YHEPTHS,

HaCBILIEHHOCTh, HAIpaBlIeHHOCTh. [loHsATHE O TMOpHUIM3aLMK aTOMHBIX opOuTaneil. 6 U T —
cBs3U. Pa3sHOBUIHOCTH KOBaJIEHTHOH CBSI3U — HETIOJISIpHAs, MOJSIpHAsA, JOHOPHO-AKIENTOPHAS.

2. Kommnexcuble coenuHenus KC. Koopannanuonsnas teopust BepHepa. MeToasl moiydeHUs
KC. BHyTpeHHSs 1 BHELIHSS KOOpAWHAIIMOHHBIE cpepbl KoMIUIeKkcoB. CTpyKTypa BHYTpEHHEN
KOOpAMHAIIMOHHOM cdepbl. LleHTpanbHBIH aToM - KOMIUIEKCOOOpa3oBaTeib, JIMTaH/BbI,
KOOPJMHAIIMOHHOE YMCJIO, 3aps] KOMIJIEKCHOTO MOHA. XUMUYECKas CBSI3b B KOOPAMHALIMOHHBIX
COECIMHEHUAX. TUIMBl KOMIIIEKCHBIX COEIUHEHMH. 3HauyeHHE KOMIUIEKCHBIX COEIMHEHUN B
XUMUH, OMOJIOTUH, CETLCKOM XO03S1CTBE U TEXHUKE.

HJ[-1VK-1 Cnocoben ocywecmenams NOUCK, KPUMUYECKUN AHAIU3 U CUHmMe3 uHpopmayuu,
NPUMEHAMb CUCIEMHBLU NOOX00 0/ peueHUs NOCMABIEeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmansimos HOUCK, KPUMUYECKUL AHANU3 U CUHMe3 UHpopmayul,
NPUMEHAMb CUCIEMHBLU NOOX00 015 pelleHUs NOCMABIeHHbIX 3a0ay

Ilpaxmuueckue 3a0anus 0151 nposedeHusl 3a1iema

1. Hamumnte ypaBHEHHS PEAKIIHiA, C ITOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBHUTD CIIEAYIOIIHE

2. CTpoeHre IPOCTSHIIINX MOJIEKYJI, MOJISIPHOCTH Moieky:1 Ha ipuMmepe CO2 m NHa.



Komnemenyusi: — Cnocoben pewiams munoevie 3a0auu npogheccuonanbhotl 0esmenbHocmu
H4 OCHOBe 3HAHUL OCHOGHBIX 3AKOHO8 MamMeMamuieckux, ecmecmeeHHOHAYUYHbIX U

00WenpopheccuoHaIbHbIX OUCYUNIUH C NPUMEHEHUEM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonozuti (OI1K-1)

Bonpocwt k 3auemy
1.CunbHble 3JEKTPOIUTHI, UX aucconuanus. COCTOSHHE CUIIBHBIX 3JEKTPOJIUTOB B PacTBOpPAX,
AKTUBHOCTH U KOA(PPHUIIMEHT aKTUBHOCTH HOHOB.

2. O6mue cBeneHUs O pacTBopax. UMbl pacTBOPOB. PacTBOpMMOCTH BELIECTB. 3aBUCHMOCTD
PacTBOPUMOCTHU OT MPUPOJIBI U CBONCTB PACTBOPUTENISI U PACTBOPEHHOIO BEILIECTBA.

HJI-1VK-1 Cnocoben ocywecmenamob NOUCK, KPUMUYECKUL AHAIU3 U CUHMe3 UHpOopMayuu,
NPUMEHSAMb CUCMEMHBLI NOOX00 01 peuleHusi NOCMABIeHHbIX 3A0ay

HJI-3VK-1 Cnocoben ocywecmeniamos NOUCK, KPUMUYECKUL AHAU3 U CUHMe3 UHDopMayuu,
NPUMEHAMb CUCMEMHBLI NOOX00 O/ peuleHus NOCMABIEeHHbIX 3a0ay

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1iema

1. IlpusHaku OpPaKTUYECKOro MNpoTeKaHus peakiuid oOmeHa. CocTaBbT€ MOJIEKYJSIPHBIE U
MOHHO-MOJIEKYJISIPHBIC YPAaBHEHUS PEAKLIUN B3aUMOJECUCTBUS B PACTBOPAX MEXKIY:

Cr(OH)z u KOH —; FeSOs u (NH4)2 S —;
2. YKaxXuTe MPOYKTHI PEAKINI U METOJIOM 3JIEKTPOHHOTO OanaHca moadepute Kod(hGUIMEHTHI:
Fe+Clo— ?;

Hg + HNO3 (pa36.)—Hg(NOz)2 + ? + H20.

Komnemenyus: — Cnocoben pewams munosvie 3a0auu npopheccuonanvHotl 0esmenbHoCu
Ha4 OCHO8e 3HAHUU OCHOBHBIX 3AKOHO8 MAMEeMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U

006WenpopeccuonanbHblXx OUCYUNIUR C NPUMEHEHUEM UHGOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonoauti (OITK-1)

Bonpocwi k 3auemy

1. T'anpBaHOKOPPO3HUSI, MIPUUMHBI €€ BO3HUKHOBEHHUs. Koppo3us cruiaBa aqroMUHUS U MeIU B
pasmuyHbIX cpenax. IlpuBenure cxeMbl. YKakuTe NEPBUYHBIE M BTOPUYHBIE IIPOLECCHI,
IIPOJTYKTBHI KOPPO3HH.

2. Atomasle snpa. Ux cocraB.M3otonsl. M300apel. KBanToBble uncia. CocTOsSHHE IEKTPOHOB B

aToME€.

HJI-1VK-1 Cnocoben ocywecmensams NOUCK, KPUMUYECKUN AHAIU3 U CUHmMe3 UH@opmayuu,
NPUMEHAMb CUCIEMHBLU NOOX00 011 peleHus NOCMABIeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmansims HOUCK, KPUMUYECKUL AHANU3 U CUHMe3 UHpopmayul,
NPUMEHAMb CUCIEMHBLU NOOX00 011 pelleHUs NOCMABIeHHbIX 3a0ay

Ilpaxmuueckue 3a0anus 0151 NposedeHus 3a4ema

1. CoctaBbTe YpaBHCHUS COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIIMN YCTPAHCHUS Pa3THIHBIX
BUJIOB JKECTKOCTH BOJIbI, IPUMEHSEMBIX B BOJOIMOITOTOBKE.
2. Beruucnure Maccy comu MgSO47H20 u maccy Boabl, HEOOXOAUMBIE AJISI MIPUTOTOBICHUS

500r pactBopa ¢ maccoBoit noneit MgSO4 12 %.

Komnemenyus: — Cnocoben pewiams munogvie 3a0auu npogheccuoHanbhoti 0esmenbHocmu
Ha OCHO8e 3HAHUU OCHOBHLIX 3AKOHOG MAMEeMAMU4ecKux, ecmecmeeHHOHAYYHbIX U

06uenpopeccuoHaIbHbIX QUCYUNIUH C NPUMEHEHUEM UHGOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonozuti (OITK-1)



Bonpocut k 3auemy

1. Bopa kak pactBopuTesb. BpeMeHHas M OCTOSIHHASI )KECTKOCTh BOJIbI. CITOCOOKI e
YCTpaHEHHSI.

2. Kak u3MeHseTcs BOCCTAaHOBHUTENIbHAS aKTUBHOCTH MeTauioB |I-A HOI[prr[HBI?
Kak n3mMeHseTcsi OCHOBHOM XapaKTCP OKCUAOB U THAPOKCHUAOB 3TUX METaJIOB?

HJ-1VK-1 Cnocoben ocywecmenamos NOUCK, KPUMUYECKUN AHANU3 U CUHME3 UHGOpMayuu,
NPUMEHSAMb CUCMEMHBLI NOOX00 01 peuleHusi NOCMABIeHHbIX 3A0ay

HJI-3VK-1 Cnocoben ocywecmenimes NOUCK, KPUMUYECKUL AHAU3 U CUHMe3 UHDOopMayu,
NPUMEHSAMb CUCMEMHBLI NOOX00 01 peuleHusi NOCMABIeHHbIX 3A0a4

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a4uema
1. Onpenenute 3apsia BHYTPEHHEH KOOPAMHAIMOHHOW cdepbl M COCTaBbTE (HOPMYIBI ABYX
BC€IICCTB, B KOTOPBIC OHa BXOOUT. OHpeHCHI/ITe KOOpAWMHAOUOHHOC YquUCJIIo
KOMHHCKCOO6pa3OBaTCJI5{Z
[Co%*(NH3)2(NO2)4].

Hanumure BeipakeHUe 1J11 KOHCTAHTBI AUCCOLMAINY (HECTOMKOCTH) KOMILJIEKCHOTO HOHA.
2.Hamumure MOJICKYJIAPHBIC U HOHHBIC YPABHCHU PCAKIIUN T'HAPOJIN3a COJIEH:

a) NH4CH3COO;  6) (NH4)2S.

Komnemenyus: — Cnocoben pewams munosvie 3a0auu npopheccuonanvHotl 0esmenbHoCu
Ha4 OCHO8e 3HAHUU OCHOBHBIX 3AKOHO8 MAMEeMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U

06WenpopeccuoHaIbHbIX QUCYUNIUR C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonozuti (OI1K-1)

Bonpocul k 3auemy

1.OcHOBHBIE TIONIOKEHHUSI TEOPUU  dIeKTponuTHuecko muccormamuu C.  AppeHuyca.
I'mpparanus u qucconumanysi. FloHHbIe paBHEHHSI peaKIUi.

2. OxuciauTenbHO-BOCCTaHOBUTENbHBIE peakuuu. Tumbl OBP. Baxueimwue oxucnurennn u
BOCCTaHOBUTENHU. OTBET MOTUBUPYHTE C TOUKHU 3PEHUSI CTPOECHHUS aTOMOB.

HJI-1VK-1 Cnocoben ocywecmensiams NOUCK, KPUMUYECKUN AHAIU3 U CUHmMe3 UH@opmayuu,
NPUMEHAMb CUCIEMHBLU NOOX00 0/ peueHus NOCMABIeHHbIX 3a0ay
HJ[-3VK-1 Cnocoben ocywecmansims HOUCK, KPUMUYECKUL AHANU3 U CUHMe3 UHpopmayul,
NPUMEHAMb CUCIEMHBIU NOOX00 018 peuleHUss NOCMABIeHHbIX 3a0ay
Ilpaxmuueckue 3a0anus 0151 nposedeHusl 3a1iema
1.Hanuumre >1eKTpoHHbIE GOpMyIThbl aToMoB Fe u Se u cooTBeTcTByIomux noHos: Feb*, Se?.,
2. Hanmummre hopMyIibl CleayOnmMX CoJeu:

a) cyabdaTa KaJbIus;

0) xJ0puIa TUIPOKCOAUTIOMUHNS,

B) TUAPOKAapOOHATA KAJHS,

r) hocdarta aMmMoHuSs;

1) cyabdara HATpuS;

e) nurunapodocdara Maruusi.

Komnemenyus: — Cnocoben pewiams munogvie 3a0auu npogheccuoHanbhoti 0esmenpbHocmu
Ha OCHO8e 3HAHUUL OCHOBHBIX 3AKOHO8 MAMEeMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U
00wenpogheccuoHanbHbLIX OUCYUNIUH C NPUMEHEHUEM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX



mexnono2uti (OITK-1)

Bonpocut k 3auemy

1. luccormanus Bojabl. loHHOE mTpou3BeieHue Boibl. Bogopoaubiii mokasarens (PH), MeToabt
€ro OmnpeIeeHuUs.
2.ITapaMeTpsl W CBOWMCTBAa THUIIOB XUMHUYECKHX CBs3ed. CTeneHb OKHCICHUs. BalleHTHOCTH

AJIEMEHTOB. AMOpP(HOE W KPHUCTAIMUYECKOE COCTOSHHE BEIIECTBA. XUMHUECKas CBs3b B
TBEPJBIX Teaax. XUMHUUECKas CBS3b B MOJIYIIPOBOJHUKAX U JUAICKTPUKAX.

HJ[-1VK-1 Cnocoben ocywecmensams NOUCK, KPUMUYECKUN AHATU3 U CUHmMe3 uHGopmayuu,
NPUMEHAMb CUCIEMHBLI NOOXO00 018 peuleHus NOCMABIeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmansims HOUCK, KPUMUYECKUU AHAU3 U CUHMe3 UHpopmayuu,
NPUMEHAMb CUCIEMHDBLI HOOXO00 018 peuleHus NOCMABIeHHbIX 3a0ay

Ipaxmuueckue 3a0anus 0151 nposedeHus 3a4ema

1.0OmnpenenuTe MOJISIPHYIO KOHIIEHTPAIMIO pacTBOPA, MOJYyYEHHOTO MIPH PACTBOPEHUH CylbdaTa
HaTpus Maccoil 42,6 r B Boae maccoi 300 r, ecu MIIOTHOCTh MOJIYYEHHOTO pacTBopa paBHa 1,12
r/em®.

2. Ilpu kakoii Temreparype OyaeT KUMETh pacTBOP, COCTOSIIUN U3 OJTHOTO JINTPA STUIOBOTO
criupta p = 0,8 r/cM® ¥ OJJHOTO JIUTPa BOJIBI.

Komnemenyus: — Cnocoben pewams munosvie 3a0auu npopheccuonanvHotl 0esmenbHoCmu
Ha OCHO8e 3HAHUU OCHOBHBIX 3AKOHOG MAMEeMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U

06WenpopeccuoHaIbHbIX QUCYUNIUR C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonozuti (OI1K-1)

Bonpocul k 3auemy

1.KaToauble ¥ aHOJHBIE MOKPHITHS. [IpOAYKTHI 2IEKTPOXUMHUYECKOH KOPPO3HH.

2. TanpBaHMYECKWI TONYdJIEMEHT, TalbBaHHMUECKUH odyeMeHT THna [lanmdng-SAxobu, ero
ycrpoiictBo. YpaBHenue HepHera. Hanpsixenue I'D, ero usmepenue.

HJI-1VK-1 Cnocoben ocywecmenamv NOUCK, KPUMUYECKUU AHATU3 U CUHMe3 UH@oOpMayuu,
NPUMEHAMb CUCIEMHBLU NOOX00 011 peueHus NOCMABIeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmansims HOUCK, KPUMUYECKUL AHANU3 U CUHMEe3 UHpopmayul,
NPUMEHAMb CUCIEMHBLU NOOX00 0/ peueHUs NOCMABIeHHbIX 3a0ay

Ilpaxmuueckue 3a0anus 0151 NposedeHUsl 3a1ema

1. Koppo3usi XpOMHPOBAHHOTO Xkellie3a MPU HAPYIICHUH [IEJIOCTHOCTH IMMOKPBITHS B HEUTPaIbHON
Cpelie U KHUCIIOM.

2. Hanummre BhIpaKCHHE KOHCTAHTBI XMMHYECKOTO PAaBHOBECHS JUISI CICIYIOIIUX PEaKIUi:
Fe203(x)+3CO(1) <> 2Fe(x)+3CO2(T); Na(r)+3H2(r) <> 2NH3(r). B kakom HampaBieHUd
CMEIaeTCs PaBHOBECHE B JAHHBIX CHCTEMax a) MPH YBEIHYECHHHM KOHIIEHTPAIMU HCXOIHBIX
BEIIECTB; 0) YBEIMUCHHUHU JaBIICHHS B CUCTeMax?

Komnemenyus: — Cnocoben pewams munosvie 3a0auu npopheccuonanvHotl 0esmenbHoCmu
H4 OCHOBe 3HAHUL OCHOBHBIX 3AKOHO8 MAMEeMAMUYEeCcKUX, eCmeCcmeeHHOHAYUHbIX U
06wenpoheccuoHaIbHbIX OUCYUNIUH C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonozuti (OI1K-1)

BOI’IpOCbZ K 3auemy



1.Duepreruueckue 3PGEKThl XUMUYECKHX peakiuil. BHYTpEeHHSsI SHEprus W DHTAIbIUSA
o0Opa3zoBaHusl XUMHYECKUX coeanHeHui. Tepmoxumus. [lepBoe Havasio TepMOAMHAMUKH. 3aKOH
I'ecca, cieacTBus U3 3aKOHA, €0 3HAYEHUE U IPUMEHEHHUE.

2. 3amuTa METauioB OT KOppo3uu. Pa3nuunbie BUIbI MOKpHITUA. [IpoTexkTopHas 3amura.
Karonnas 3amura. UTHTHOUTOPEI KOPPO3HH.

HJI-1VK-1 Cnocoben ocywecmenamob NOUCK, KPUMUYECKUL AHAIU3 U CUHMe3 UHpOopMayuu,
NPUMEHAMb CUCMEMHBLI NOOX00 01 peuleHusi NOCMABIeHHbIX 3A0ay

HJI-3VK-1 Cnocoben ocywecmeniamos NOUCK, KPUMUYECKUL AHAU3 U CUHMe3 UHpopMayuu,
NPUMEHAMb CUCMEMHBLI NOOX00 01 peuleHusi NOCMABIeHHbIX 3A0ay

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a4iema

1. Koppo3sust y>KeHOro Kele3a B pa3audHbIX cpefax (HeHTpalbHOW, KUCIOW M CIa0oIIeI0uHO)
C HapYIICHHBIM MMOKPBITHEM

2. Kakue mporiecchl IPOTEKAOT Ha 3JICKTPOJaX B TaJbBAaHHUYECKOM JIIEMEHTE, 00pa30BaHHOM
anexktpogamu Cu/Cu?* u Hg/HQ?*? Vkakute SMEeKTpOA - BOCCTAHOBHTENb M DIEKTPON —
OKHCITUTEITb.

Komnemenyus: — Cnocoben pewams munosvie 3a0auu npopheccuonanvHotl 0esmenbHoCu
H4 OCHO8e 3HAHUU OCHOBHBIX 3AKOHO8 MAMEeMAMU4ecKux, ecmecmeeHHOHAYYHbIX U

06WenpopeccuoHaIbHbIX QUCYUNIUR C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonozuti (OI1K-1)

Bonpocst k 3auemy

1. MonsipHas Temiora cropaHus, €e IpUMEHEHHE B SHEPIreTHKE.

2. Bropoe Hauano TepMOAMHAMHUKH. DHTPONHA M €€ W3MEHEHHE B XMMHYECKHX IPOLECCaX.
Oneprust ['u66ca. YciaoBue caMonpou3BOIbHOTO MPOTEKAaHUsI XMMUYECKUX peakiuil. PacueTsl
M3MEHEHUN SHTponMH U 3Hepruu ['mbbOca mig omnpeneneHUs HANPaBIEHHOCTH MPOTEKaHUS
XUMHYECKHX IPOLECCOB.

HJI-1VK-1 Cnocoben ocywecmenamob ROUCK, KPpUMUYECKUL AHANU3 U CUHME3 UHpOopmMayuu,
NPUMEHSAMb CUCMEMHBLI NOOX00 0/ peuleHusi NOCMABLeHHbIX 3A0ay

HJ[-3VK-1 Cnocoben ocywecmensimos NOUCK, KPUMUYECKUL AHAIU3 U CUHMe3 UHGopMayuu,
NPUMEHSAMb CUCMEMHBLI NOOX00 0/ peuleHusi NOCMABLeHHbIX 3A0ay

Ipaxmuueckue 3a0anus 0151 nposedeHus 3a4ema

1. Koppo3us cruiaBa aqrOMUHUSI M MEIU B pa3iHuHbIX cpenax. [IpuBeaute cxembl. YKaxuTe
MIEPBUYHBIC U BTOPUYHBIC TIPOIECCHI, IPOTYKTHI KOPPO3HH.

2. BrnusiHue katanu3aTopoB Ha CKOPOCTh XMMHUYECKUX peakiuil. [ OMOTeHHBII U reTeporeHHbIi
Karanu3. MexaHu3M JCUCTBHS KaTallu3aTOPOB B TOMOTCHHOM MW TETEPOrCHHOM KaTaJiu3ax.
NHruOuTopsl 1 MPOMOTOPHI B KaTaIH3eE.

Komnemenyus: — Cnocoben pewams munosvie 3a0auu npopheccuonanvHotl 0esmenbHoCmu
H4 OCHOBe 3HAHULU OCHOBHBIX 3AKOHO8 MAMEeMAMUYEeCcKUX, eCmeCcmeeHHOHAYUYHbIX U

00WenpogheccuoHaIbHbIX OUCYUNIUH C NPUMEHEHUEM UHMOPMAYUOHHO-KOMMYHUKAUUOHHBLX
mexnonozuti (OI1K-1)

BOI’ZpOCbl K 3auemy

1.CxopocTh XUMHYECKUX PEaKUUi U €€ 3aBUCUMOCTb OT KOHIEHTPAIUU U TeMIIepaTyphl. 3aKOH
neiictByromux macc K. I'ynpa0epra u I1. Baare. KoncranTta ckopocTy XUMHUYECKOH peakliuu, ee
¢usnueckuit cmpici. 3akoH Bant-T'odda. Dneprus akruBanmu.



2. Dueprernueckue 3((EKTbl XUMUYECKHX peakiuidi. BHYTpeHHSS SHEpruss M SHTAIbIUSL
o0Opa3zoBaHusl XUMHYECKUX coeanHeHui. Tepmoxumus. [lepBoe Havasio TepMOAMHAMUKH. 3aKOH
I'ecca, cieacTBus U3 3aKOHA, €0 3HAYEHUE U IPUMEHEHHUE.

H[-1VK-1 Cnocoben ocyujecmansams ROUCK, KPUMUYECKUU AHAIU3 U CUHMe3 UuHpopmayuu,
NPUMEHSAMb CUCMEMHBLI NOOX00 01 peuleHusi NOCMABIeHHbIX 3A0ay

HJI-3VK-1 Cnocoben ocywecmeniamos NOUCK, KPUMUYECKUL AHAU3 U CUHMe3 UHDOopMayuu,
NPUMEHAMb CUCMEMHBLI NOOX00 01 peuleHusi NOCMABIeHHbIX 3A0ay

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1. CoctaBbTe CXEeMy KOPPO3WU XPOMHUPOBAHHOTO U HUKEIMPOBAHHOTO XKeJie3a C HapYIICHUSIMU
IIOKPBITUM P KOHTAKTE C BOJOM.

2. PaccunTaiiTe TEMIOTY CrOpaHHs MPOMaHa M KOJIMYECTBO TEIIOTH IPH cropanuy 1M° npomana

(H.y.)

Komnemenyus: — Cnocoben pewams munosvie 3a0auu npopheccuonansHotl 0esmenbHoCm
Ha4 OCHO8e 3HAHUU OCHOBHBIX 3AKOHO8 MAMEeMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U

006WenpopeccuonanbHblx OUCYUNIUR C NPUMEHEHUEM UHGOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonoeuti (OITK-1)

Bonpocul k 3auemy

1.Bropoe Hauano TEepMOJMHAMUKU. DHTPONUS U €€ HU3MEHEHHUE B XUMHUYECKHX IpOLEccax.
Oneprust ['u66ca. YciaoBue caMonpou3BOIbHOTO MPOTEKAaHUsSI XMMUYECKUX peakiuil. PacueTsl
M3MEHEHUN SHTponuu U 3Hepruu ['mbbca g omnpeseneHuss HaNpPaBICHHOCTH MPOTEKAHUS
XUMHYECKHX IIPOLIECCOB.

2. DIEKTPO- ¥ MPOTEKTOPHAS 3AIUTHl METAJUIOB OT KOPpOo3uu. CXEMBI, JJIEKTPOHHBIE YPAaBHEHUS
nporneccoB. Kakoll Mmeramn nenecoodpazHee BbIOpaTh B KadecTBE HMPOTEKTOPA Ul 3alUThI
COOPYKEHHI, BO3BOJUMBIX B MOPCKOI BoJE?

HJ[-1VK-1 Cnocoben ocywecmenams NOUCK, KPUMUYECKUN AHATU3 U CUHMe3 UH@opMayuu,
NPUMEHAMb CUCIEMHBLU NOOX00 0/ peueHus NOCMABIeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmansims HOUCK, KPUMUYECKUL AHANU3 U CUHMe3 UHpopmayul,
NPUMEHAMb CUCIEMHBLU NOOX00 0/ peueHUs NOCMABIeHHbIX 3a0ay

Ilpaxmuueckue 3a0anus 0151 nposedeHusl 3aiema
1. Kaxkue IMPpOHCCChl MPOTCKAOT MPU ISJICKTPOKOPPO3HMU CBHUHIIOBBIX 000yI0ueK Kabems Ion

JENCTBUEM DJIEKTPUUECKOTO TOKA?
2. a) HaIMIINTE KMHETUYECKUE YpPaBHEHHs CKOPOCTEH MPSMOW peakiuu, 0OpaTHON peakiuu u
BBIPAKEHHE KOHCTAHTBI PAaBHOBECHS;

Cpagur) + 2N20ry>CO2r) + 2N2 () AH = -558,0 x]JIx
0) ompenenuTre, B KaKyl0 CTOPOHY CMECTUTCS XUMHUYECKOE PaBHOBECHE IPU YBEIMUYEHUU
KOHIIGHTpAllUd IE€PBOIO HCXOJHOIO BEIIECTBA, IIOBBIIIEHUU TEMIIEPaTypbl M YBEIWYEHUU
JIaBJICHUS.

Komnemenyus: — Cnocoben pewiams munogvie 3a0auu npogheccuoHanbhoti 0esmenpbHocmu
Ha OCHO8e 3HAHUU OCHOBHBIX 3AKOHOG MAMEeMAMU4ecKux, ecmecmeeHHOHAYYHbIX U

06WenpopeccuoHanbHbIX QUCYUNIUR C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnono2uti (OITK-1)

BOI’IpOCbZ K 3auemy



1.Oneprus 'nu66ca u ee cBsA3b ¢ HTANBIUEH U SHTponHel. TpeTbe Hauano TePMOIMHAMUKH.
[ToueMy HEBO3MOXEH BEYHBIN ABUTATEIb?

2. Tlomstue 00 »>neKTpoJaX U OICKTPOAHBIX MOTeHHUanax. CTaHAapTHBIA BOJOPOIHBII
SNEKTpol. Psag  cTaHmapTHBIX — 2JIGKTPOJHBIX — IMOTEHIMaIoB.  YpaBHeHue HepHcra.
I'annBanndecKkue 3IeMCHTRI.

HJI-1VK-1 Cnocoben ocywecmenamob NOUCK, KPUMUYECKUL AHAIU3 U CUHMe3 UHpOopMayuu,
NPUMEHAMb CUCMEMHBLI NOOX00 01 peuleHusi NOCMABIeHHbIX 3A0ay

HJI-3VK-1 Cnocoben ocywecmeniamos NOUCK, KPUMUYECKUL AHAU3 U CUHMe3 UHpopMayuu,
NPUMEHAMb CUCMEMHBLI NOOX00 01 peuleHusi NOCMABIeHHbIX 3A0ay

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a4iema

1.CocraBbTe ypaBHEHHSI pPEaKIHMi MPOIECCOB, MPOUCXOMSIINX MPH SIECKTPOKOPPO3HH
TpyOOIpoOBOIa MO ACUCTBUEM OJIYKIAIOIINX TOKOB.

2. CocraBbTe ypaBHEHHSI XMMHYECKUX MPOIECCOB, MPOTEKAOMINX MPH 3JIEKTPOJIN3E PACILIaBOB
NaOH u NiClz ¢ uHepTHBIME AJIEKTPOIAMH.

Komnemenyus: — Cnocoben pewams munosvie 3a0auu npopheccuonanvHotl 0esmenbHoCu
Ha4 OCHO8e 3HAHUU OCHOBHBIX 3AKOHOG MAMEeMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U

006WenpopeccuonanbHblX OUCYUNIUR C NPUMEHEHUEM UHGOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonozuti (OI1K-1)

Bonpocwi k 3auemy

1.BI/I[[LI XUMHUYCCKUX UCTOYHHUKOB BHGKTquGCKOﬁ SHECPTHUU: IICPBUYHBIC 3JICMCHTBI, BTOPUYHBIC
JJICMCHTHI, TOIINIMBHBIC 3JICMCHTHI.

2. Me,[[HOG HU3CIINC ITOKPBITO HUKCIICM. By):[eT JIX COXPAHCHO 3alllUTHOC ,Z[CﬁCTBPIC HHKCJIA I10CJIE

MMOBPCIKACHUA HOBerHOCTI/I?

HJI-1VK-1 Cnocoben ocywecmeniamos NOUCK, KpUMUYECKUU AHATU3 U CUHmMe3 UHGopmayuu,
NPUMEHAMb CUCMEMHBLU NOOX00 011 peuleHus NOCMABIeHHbIX 3a0ay

HJ]-3VK-1 Cnocoben ocywecmenimos NOUCK, KPUMUYECKUL AHATU3 U CUHME3 UHDOopMayuu,
NPUMEHAMb CUCMEMHBLI NOOX00 011 peuleHus NOCMABIeHHbIX 3a0ay

Ipaxmuueckue 3a0anus 01151 nposederuss 3auema

1.BeryricnuTe MOTEHIMAT BOJOPOIHOTO 3JIEKTPOJia, MOTPYKEHHOTO B pacTBop, pH KkoToporo
paBeH 3.

2. CocraBbTe ypaBHEHMsI AJIEKTPOAHBIX MPOLIECCOB, NMPOTEKAIOIIMX MPU DJIEKTPOJIN3E BOJHOTO
pactBopa xjopuna xenesa (I1I) ¢ yronsHsIM aHOZOM.

Komnemenyus: — Cnocoben pewiams munoevie 3a0auu npogheccuonanbhoti 0esmenbHocmu
Ha OCHO8e 3HAHUU OCHOBHLIX 3AKOHOG MAMEeMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U

06WenpopeccuoHaIbHbIX QOUCYUNIUR C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonozuti (OITK-1)

Bonpocwt k 3auemy

1.Koppo3usi TEXHUYECKOro jkeje3a B PAa3NUYHBbIX Cpeldax W METOAbI 3alUThl €ro OT KOPPO3UH.
Coenunenus xenesa. CriaBsl xkene3a. YyryH U cTajb.

2. B kakoM cOCTOSIHUU (B KPHCTAJLIMYECKOM MJIM MapooOpa3HOM) 3HTponus 1 Mojb BeliecTBa
OoJb1ie mpu Toil ke TemnepaType? OTBET MOTUBHUPYIITE.



UJ[-1VK-1 Cnocoben ocywecmenams NOUCK, KpUMUYECKUN AHAIU3 U CUHMe3 UHpopmayuu,
NPUMEHAMb CUCEMHBLU NOOX00 011 peleHus NOCMABIeHHbIX 3a0ay

HJI-3VK-1 Cnocoben ocywecmennames NOUCK, KPUMUYECKUL AHAU3 U CUHMe3 UHDOopMayuu,
NPUMEHAMb CUCMEMHBLI NOOX00 0/ peuleHUs ROCMABIEeHHbIX 3a0ay

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a4iema

1.. OnpenenuTth TEIIIOTY 0Opa30BaHU METaHa, €CJIM TEIJIOTa €r0 CropaHus

AHcrop.(CHa(r)) = -890,964 k/Ix/mounb. Ternots! cropanust H u C cOOTBETCTBEHHO PaBHBI:
AHcrop.(Ha(r)) = -286,043 x/Ix/mMonb, @ AHerop.(Cirpagun) = -353,796 xJ{/M0J1b.

2. Ipsimast unmm oOpatHast peakius OyneT IPOTeKaTh IPU CTAaHAAPTHBIX YCIOBUSIX B CHCTEME:

CHar) + CO2r) == 2COq) + 2Hor)
OTBET MOTHBUPYHTE COOTBETCTBYIOIMMH PACUETAMH.

Komnemenyus: — Cnocoben pewams munogvie 3a0auu hpogheccuoHanrbroti 0esmenbHocmu
Ha4 OCHO8e 3HAHUU OCHOBHBIX 3AKOHO8 MAMEeMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U

06WenpopeccuoHaIbHbIX QUCYUNIUR C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonozuti (OI1K-1)

Bonpocst k 3auemy

1. KatogHble ¥ aHOJHBIC TOKPBITUS JUIS 3alIMTHl METAJUIOB OT KOPPO3UH B CTATHYECKHX MU
JMHAMHYECKHX ycIoBUsX. COCTaBbTe CXEMy KOPPO3HU XPOMHPOBAHHOTO W HUKEIHPOBAHHOTO
KeJe3a C HapyUICHUSIMH HOKPBITHH TIPH KOHTAKTE C BOAOM.

2. Kakue cnenctBus u3 3akoHa [.M. ['ecca BbI 3HaeTe, U Kakoe MPAKTUYCCKOE 3HAYCHHUE OHH
UMEIOT?

Ilpakxmuueckue 3a0anus 0151 NposedeHusl 3a1iema

1.Kakue XuMHYECKHE TMPOIECCHl IMPOTEKAIOT Ha J3JCKTPOAAX MpPU 3apsiike M paspsiike
CBHHIIOBOTO aKKyMYyJsiTopa?

2. CocraBbTe CXEMy MPOIECCOB, MPOUCXOJSIIMX HA MEIHBIX JIICKTPOJAX, MPHU AIICKTPOIIH3E
BOJHOTO pacTBopa cyibdara menu (I1).

Komnemenyus: — Cnocoben pewams munoevie 3a0auu npogheccuonanbhoti 0esmenbHocmu
Ha OCHO8e 3HAHUUL OCHOBHBIX 3AKOHO8 MAMEeMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U

06WenpopeccuoHaIbHbIX QUCYUNIUR C NPUMEHEHUEM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonozuti (OITK-1)

Bonpocwt k 3auemy

1.Katanu3. Teopust roMOreHHOro Karaiau3a. Teopus reTeporeHHOro Karaiausa.

2. CoopmynupylTe M HaNMIIMTE MaTeMaTHMYecKoe BbIpakeHHe | 3aKkoHa TepMOIMHAMUKH,
yKa3aB (U3NYECKUIl CMBICI BXOJSAILIUX B HETO BEJIUYHH.

HJ[-1VK-1 Cnocoben ocywecmenamv NOUCK, KPUMUYECKUN AHATU3 U CUHMe3 UH@OopMayuu,
NPUMEHAMb CUCIEMHBLU NOOX00 0/ peuleHUs NOCMABIeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmansimos HOUCK, KPUMUYECKUL AHANU3 U CUHMe3 UHpopmayuu,
NPUMEHAMb CUCIEMHBLU NOOX00 O/ peuleHUs NOCMABIEeHHbIX 3a0ay

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1ema

1. Dnexrponus pactBopa K>SOs mpoBoaunu mpu cuine Toka SA B TeueHue 3 4. CocraBbTe
DIIEKTPOHHBIE YPAaBHEHHUS MPOIECCOB, MPOUCXOMANINX Ha dyekTpoaax. Kakas macca BOABI MpHu
ATOM Pa3JIOKHUIACh, U UEMY PaBeH 00BHEM Ta30B (H. y.), BBIACIUBIINXCS HAa KaToIe, aHO1e?

2. TemmepaTypHblii KOOQPUIIMEHT CKOPOCTH HEKOTOpPO# peakiuu paBeH 2,3. Bo ckombko pas
YBEJTUYHUTCS CKOPOCTh ATOM peaKIH, €CII MMOBBICUTH TEMIIEPATypy Ha 25 rpaaycoB?



Komnemenyus: — Cnocoben pewams munoevie 3a0auu npogheccuonanrbroti 0esmenbHocmu
Ha OCHO8e 3HAHUU OCHOBHBIX 3AKOHO8 MAMEeMAMU4ecKux, ecmecmeeHHOHAYYHbIX U

00WenpopheccuoHaIbHbIX OUCYUNIUH C NPUMEHEHUEM UHMOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonozuti (OI1K-1)

Bonpocwi k 3auery

1. Kakue peakiuu Ha3bIBalOTCSl 0OpaTUMBIMH U HeoOpaTuMbiMu? [IpuBeanTe mpuMepsl TaKUX
peaKHHﬁ. Yro Takoe XUMHYECKOE PaBHOBCCUC U TOUCMY OHO HA3bLIBACTCHA [[I/IHaMI/I‘-IGCKI/IM?

2. Hanmmure Matematndeckoe BeIpakeHHe [[-3akoHA TEpMOJMHAMHKH IS HEOOPATHMOTO U
00paTHUMOTro MPOIECCOB, YKa3aB (PHU3UUECKHIT CMBICII BXOISAIINX B HET'O BEJIMYHMH.

HJI-1VK-1 Cnocoben ocywecmenamob NOUCK, KPUMUYECKUL AHAIU3 U CUHMe3 UHpOopMayuu,
NPUMEHSAMb CUCMEMHBLI NOOX00 01 peuleHusi NOCMABIeHHbIX 3A0ay

HJ[-3VK-1 Cnocoben ocywecmensimos NOUCK, KPUMUYECKUL AHAIU3 U CUHME3 UHPOpMayuu,
NPUMEHAMb CUCMEMHBLI NOOX00 01 peuleHusi NOCMABIeHHbIX 3A0ay

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1iema

1.Tox cumoii 2,5A, mpoxois uepe3 pacTBop dJekTponuTa 3a 30 MUH. BeIIEISET U3 pacTBopa 2,77
r Metajia. Haliiure MOJISIpHYIO MacCy SKBUBAJIEHTa METAJLIA.

2. CocTaBbTE CXEMBI JIBYX DJIEMEHTOB, B OJTHOM M3 KOTOPBIX LIMHK - OTPULATEIBHBIN dJIEKTPO/I, B
IPYroM — TIOJOXKUTENbHBIA. [IpuBenuTe SJIEKTpOHHBIE YpPAaBHEHUS AHOAHOTO M KAaTOJHOTO
IIPOLIECCOB.

Komnemenyus: — Cnocoben pewams munosvie 3a0auu npopheccuonanvHotl 0esmenbHoCu
Ha OCHO8e 3HAHUU OCHOBHBIX 3AKOHOG MAMEMAMU4ecKux, ecmeCmeeHHOHAYYHbIX U

00WenpopeccuonanbHbIX OUCYUNIUR C NPUMEHEHUEM UHGOPMAYUOHHO-KOMMYHUKAYUOHHBLX
mexnonozuti (OITK-1)

Bonpocubl k 3auery
|.HanpaBiieHHOCTB ITpoLecCOB B pHUpoe. BTOpoil 3aKOH TEPMOIMHAMUKH.
2. CDaKTOpBI, BJIMAOINHUEC HA aKTUBHOCTD KATAJIN3aTOPOB XUMHUYICCKUX peaKHHﬁ.

HJI-1VK-1 Cnocoben ocywecmensiams NOUCK, KPUMUYECKUN AHAIU3 U CUHme3 uHgopmayuu,
NPUMEHAMb CUCIEMHBIU NOOX00 011 peuleHUs NOCMABIeHHbIX 3a0ay

HJ[-3VK-1 Cnocoben ocywecmansims HOUCK, KPUMUYECKUL AHANU3 U CUHMe3 UHpopmayul,
NPUMEHAMb CUCIEMHBLU NOOX00 011 peleHUs NOCMABIeHHbIX 3a0ay

Ilpaxmuueckue 3a0anus 0151 nposedeHusl 3aiema
1. Kakue IMpoHeCChbl MNPOTCKAKOT IMPU KOPPO3UU TEXHUYCCKOTO IKCJIC3a B aTMOC(bCpHBIX

ycnoBusix? CocTaBbTe JIEKTPOHHBIE YPABHEHHSI 3TUX MPOLIECCOB.
2. Kak Bmusier pH cpeapl Ha CKOpocTh Koppos3um kene3a W nuHKa? Ilogemy? CocraBbTe
YpaBHEHHUS COOTBETCTBYIOIINX MPOIECCOB.

7.4 Meroauyeckue  MarTepHuabl, OIpelesilOlIie  MPOoUeAyPbI
OLICHUBAHUA 3HAHUH, YMEHHUH, HABBIKOB XapaKTepHU3YIOIUMX JTalbl
¢bopmupoBaHusi KOMNIETEHIIMA



Jlokanvnoiti Hopmamusnviti akm yHusepcumema Iln Kyol'AY 2.5.1
«Texywuti  KoHmMponb — ycnegaemocmu U NPOMENCYMOUHAS — ammecmayusl
00yUaOWUXCAY.

Keiic-3a0anusn

Pezynvmam evinonnenus xeuc-3a0anus oyeHuBaemcs ¢ y4emom cieoyiouux
Kpumepues:
— NOJIHOMA NPOPAOOMKU CUMYAYUU,
— NOJIHOMA BbINOIHEHUS 3A0AHUS;
— HOBU3HA U HeOPOUHAPHOCMb NPEOCMABIEHHO20 MAMEPUANA U PeUleHU,
— NepcneKmusHOCMb U YHUBEPCAILHOCHb PEUleHUl,
— YMeHUe apeyMeHMmupo8ano 0O0CHOBAMb 8blOPAHHBLI BAPUAHN PEUleHUs.
Ecnu pesynomam 6blnoJIHeHUs. Keluc-3a0aHUusi CcoOmeemcmaeyem o0003HAUYEeHHOMY
Kpumepuro CmyoeHmy npuceausaemcs oOuH oann (3a Kaxcowlti kpumepuil no 1
oanny).
Ouenka «omauuno» — npu Habope 8 5 6al108.
Ouenka «xopowio» — npu nabope 6 4 banna.
Ouyenka «yooeiemeopumesibHo» — npu Habope 8 3 baja.
Ouenka «Hey0081emeopumenbHo» — npu Habope 8 2 baua.

Tecmoevie 3a0anusn
Oyenka «OmMaAUYUHO) 8bICMABTIACMCS NPU YCIIOBUU NPABUTILHO20 OMEEemd
cmyodenma He meHee yem Ha 85 % mecmoavix 3a0aHull.
Oyenka «xopouio» 8vblcCmasisiemcs npu yCio8uu NPAsUilbHO20 OMeEema CmyoeHma
He menee uem Ha 70 % mecmosvlx 3a0aHull.
OyeHka «y0061emeopumenbHo» 8blCMAGIAemMcs NPuU yClo8UU NPABUILHO2O
omeema cmyoeuma He menee yem Ha 51 %.
OyeHnka «HeYy0061emEOPUMEIbHOY 8bICMABIAENC S NPU YCI08UU NPABUTLHO20
omeema cmyoenma meree yem Ha 50 % mecmoswix 3a0aHull.

Kpumepuu ouenku yuacmusa é ouckyccuu:

Oyenueaemcs 3HaHue mamepuanda, CnocobHocmv K e20 0000ueHuro,
KPpUMUYECKOMY OCMbBICIEHUIO, CUCEeMAMU3ayuu, yYMeHue aHaiu3upoeams l102UKY
paccysxcoeHuti U 8bICKA3bIGAHUN. HABLIKU NYOIUYHOU peyu, ap2yMeHmayuu,
6e0enUs OUCKYCCUU U NOJIEMUKU, KPUMUYECKO20 80CNPUSMUSL UHPOPpMAYUL.

Oyenka «OmMaAuUYHO» CMABUMCS, eClu: CMYOeHm NOIHO YC8OUN Y4eOHblll
mamepuan.  Ilpossnsem  Hagviku  aumanuza, 0000wWeHUs,  KPUMU4eCcKo20
ocMbICIeHUs, NYOIUUHOU pedu, apeyMeHmayuu, 6e0enus OUCKYCCUU U NONEeMUKU,
Kpumuuecko2o eocnpusmus ungopmayuu. Mamepuan usnodxicen 2epamomuo, 8
ONpeoeneHHoU  J102U4eCKol  NoC1e008ameNbHOCU, — MOYHO  UCHOJIb3Yemcs
MEPMUHONIO2US, NOKA3AHO YMEHUe UWLTIOCMPUPO8aAms meopemuyeckue noaodCeHus
KOHKPEMHbIMU NPUMEPAMU, NPUMEHAMb UX 6 HOBOU CUMYAyuu, 6blCKA3bl8AMb
CB010 MOYKY 3DEHUsi, HNpPOOEMOHCMPUPOBAHO YCBOEHUe paHee U3YUEeHHbIX
CONYMCmeEyuWux 60npocos, chopmuposaHHoCms U yCmMoudugoCms KOMNEmeHyul,



YyMeHull u Hagvlkos. Moeym Ovimb Oonywenvl 00HA — 08e HEeMOYHOCMU Npu
oceeweHUU 8MopoCmMeneHHbIX 80NPOCO8.

Oyenka «xXopouwioy cmasumcs, eciu: omeem y008Lemeopsem 6 0CHOBHOM
MpedoBaAHUAM HA OYEHKY «I», HO Npu 3mom umeem OOUH U3 He0OCMAmKos8: 8
yc80eHUuU yuebHo20 mMamepuana 0onyujeHvl Heboabuiue npobeisl, He UCKa3usuiue
cooepoicanue omeema, OONYyWeHbl 00UH — 08a Hedouema 6 QopMUpPoOBaHUU
HABLIKOG NYOIUYHOU peyu, apeyMeHmayuu, 8e0eHusi OUCKYCCUU U NOJIeMUKU,
KpUMu4ecko20 60CHpUAmMuUs UHGOpMayuu.

Oyenka  «y0061emeoOpUmMENnbHO»  CMABUMCs,  eclu.  HenoIHo Uil
HEnocae008amenbHo PACKpPbIMoO COO0epiHcanue mamepuand, HO HOKA3aHo odujee
NOHUMAaHUue B80onpoca U NPOOEeMOHCMPUPOBAHLL YMEHUs, 00Cmamoyunvle O
oanvHeuueco yceoenus mamepuana. HMmenuco 3ampyouneHus uiu OONYujeHbl
OWUOKU 6 OnpedeneHuy NOHAMUL, UCNOILI0GAHUU MEPMUHONOSUU, UCHPABTIEHHbIE
nocie HeCKOIbKUX HAB0OAUWUX 60NPOCO8;, NPU HENOJIHOM 3HAHUU MeopemuyecKo2o
mamepuana 8vla6leHd HeOOCMAMOYHAs CHOPMUPOBAHHOCb KOMNemeHyull,
VMeHU U HABLIKOB, CIYOEHM He MOJHCem NPUMEHUMb MeOPUI0 8 HOBOU CUMYAYULU.

Oyenka «HEYO0BIEMEOPUMEIbHO» CMABUMCS, eClU: He PACKPbIMO
OCHOBHOe coldepaicanue Y4eOHo20 Mamepuana; O0OHAPYI’CeHO He3HaHue Ul
HenoHuMaHue 0O0blell Ul Haubolee BANCHOU Yacmu YYeOHO020 Mamepuana.
Jonywensvr owubku 6 onpeoeneHuu NOHAMULL, NPU UCNOJL3OBAHUU XUMUYECKOU
MEPMUHONIOSUU, KOMOpble He UCHPAGIEeHbl NOCAe HEeCKOIbKUX —HABOOAUJUX
80NPOCO8,; He CPhopMUPOBanbl KOMHNEMEHYUU, YMEeHUsl U HABLIKU NyOIUYHOU peyl,
apeymenmayuu, 6e0eHus OUCKYCCUU U NOJeMUKU, KPUMUYECKO20 BOCHPUSIMUSI
ungopmayuu.

Ilpoyeoypa ouenueanus peghpepama:

Kpumepuamu oyenku pegpepama senaiomcs: Ho8u3Ha mexkcma, 000CHOBAHHOCTb
8b100pA UCMOYHUKOS TUMEPAmypsl, CMeneHb PACKpblmus CYWHOCMU B80Npocd,
cobno0eHus mpebosanutl K 0hopmieHuro.

Oyenka «OMAUYHOY» — BbINOJIHEHbL 8ce MpebOoBanuUs K Hanucauuio pegepama:
0b03HayeHa npobiema U 000CHO8AHA €€ AKMYAIbHOCMb, COelaH aHAIU3
PA3TUYHBIX MOYEK 3PeHUsl HA PACCMAmMPUBAemyro npodiemy u 102UYHO U3N0HCEHA
CcOOCMBeHHAs NO3UYUsL;, CHOPMYTUPOBAHBI BbIBOObL, MeMA PACKPbIMA NOJIHOCbIO,
8b10EPIAHCAH 00BbEM,; COOII0OEeHbl MPeDOBAHUS K BHEUIHEM) 0QOPMACHUIO.

Oyenka «X0pouwioy — OCHOBHble mpebosanusi K pegepamy 6bINOJIHEHbl, HO Npu
9MOM OONYWeHbl HedoYémsl. B uacmnocmu, umeromces HemoYHOCMU 8 UNOHCEHUU
mamepuana;, omcymcmeyem Jlo02UdecKas nocied008ameibHOCHb 8 CYHCOCHUSX, He
gvidepaican 06vém pepepama,; UMerOMcs ynyweHus 8 0ghopmieHuuU.

Oyenka «y0061emeopumenbHoy — UMEOMCs CYUjeCmeeHHble OMCmynieHus Om
mpeboganull Kk peghepuposanuro. B uacmnocmu: mema océewjena tunlb YaCmuyHo,
donywenvl hakmuyeckue OwUOKU 8 CcoOepicanuu pegepama, OmMCymcmeyrom
8b1600bl.

Oyenka  «HeyOoenemeopumenvHoy — mema pegepama He PpAcKpvlima,
0OHapyscueaemcs CyuwjeCmeenHoe HenoHumMauue npoonemvl uiu pegepam He



npeocmasieH 0ace.
Konmponvnas paboma
Konmponvhoe 3adanue modicem cocmosamov u3z meopemuiecko2o 80onpocd,
APAKMU4ECcKo20 3a0anus Ul HECKOAbKUX 3A0aHUll (KaK meopemudeckux, max u
APAKMUYECcKUx), 8 KOMopuvlx CMyoeHm 00H#CeH NPOAHATUIUPOBAb U 0AMb OYEHKY
KOHKPEMHOU CUmyayuu Uiy 8bINOJIHUMb OPY2YI0 AHATUMUYECKYIO pabomul.
Kpumepuu oyenku 3nanuii cmyoenma npu HAnUCaAHUu KOHMPOIbHOU

paoomowt
Oyenka  «OMAUYHO» —  BBICMABIAEMCS  CMYOeHmy,  NOKA3A8UieMY
8CECMOpOHHUE,  CUCMEMAMU3UPOBAHHble,  21YOOKUe  3HAHUSA ~ BONPOCO8

KOHMPOAbHOU pabomvl U YMeHUe YB8EePEeHHO NPUMEHAMb UX HA NPAKmuxe npu
peuieHuy KOHKPemHuulX 3a0ay, c80000HOe U NPasuibHOe 000CHOBAHUE NPUHSAMBIX
peuteHu.

Oyenka «xopouioy — GblCMAGISAEMCs CMYOEHmy, eclu OH MEepoo 3HAem
mamepuai, 2pamomHo U NO Cywecmey uzideaem e2o, ymeem NPUMEHsIMb
NOJYYEeHHble 3HANHUS HA NPAKMUuKe, HO OONycKaem 6 omeeme Wil 8 peueHuu 3a0ay
HeKomopble  HeMOYHOCMU, KOMOpble MONCem  YCMPAHums ¢ NOMOULLIO
OONOJIHUMENbHBIX BONPOCO8 NPENOOABaAMes.

Oyenka «y0081emeopumenbHoy — 8blCMABIAENC CIYOeHMY, NOKA3AGUEMY
(ppazmenmapmwlil, pa3posHeHHblil Xapakmep 3HAHULL, HeOOCMAMOYHO NPABUIbHbIE
dopmynuposxu 6a308blXx NOHAMUL, HAPYUWEHUS T02ULECKOU NOCAe008AMEeNTbHOCU
8 UBNOJHCEHUU NPOCPAMMHO20 MAMepuaid, Ho npu 3mMom OH ladeem OCHOBHLIMU
NOHAMUAMU  BLIHOCUMBIX HA KOHMPOIbHYIO pabomy mem, HeoOXo0uUMbiMu OJis
oanvHetiue2o 00yYeHUs. U MOdCem NPUMEHAMb NOTYUeHHble 3HAHUS No 00pasyy 6
CMAHOAPMHOU CUMYAYUU.

Oyenka «Hey0oBIemBoOPUMENbHO» — BbICIABIAEMC CIMYOeHMy, KOMOopblil
He 3Haem Ooabulell YACmu OCHOBHO20 COOEPAHCAHUS BLIHOCUMbBIX HA KOHMPOJLHYIO
pabomy  6onmpocog mem  OUCYUNIUHBL, OONycKkaem 2pybvle OwUOKU 8
DOPMYIUPOBKAX OCHOBHBIX NOHAMUU U He YMeem UCHOIb3084Mb NOJYYEeHHbIE
3HAHUSL NPU PpeuteHuy MUNno8blX NPAKMu4ecKux 3a0adu.

Kpumepuu ouyenku na 3aueme

Ilo oucyunaune «Xumusy, opmou 3aKIOUUMENLHOSO KOHMPOASL 3HAHULL
aensemcs 3auem. Ilpu smom oyewka «3a4meHoy» cCOOmMEemcmeyem napamempam
oo us HONOAHCUMENbHBIX OYeHOoK («omauuno, «xXopouioy,
«y008IEeMBOPUMENbHOY), a4  «He  3aYmeHoy —  Napamempam  OYEeHKU
«Hey0081emeopUmeIbHON.
Ouenka «3aumenoy 8bICMABAENICSL obyuarowemycs, nokazasuiemy
8CcecmopoHHUe, cucmemMamu3upoganHvle,  21yO0OKUue  3HAHUS ~ BONPOCO8
9K3AMEHAYUOHHO20 OUlema u yMmeHue y8epeHHO NPUMEHAMb UX HA NPAKmuKe npu
peuleHuU KOHKpemHulx 3a0ay, c0000HOe U NpaguibHoe 0OO0CHOBAHUE NPUHSAMbIX
peuleHull, a makaice
Ouenka «3aumeHno» 6vICMABIAEMCA 00YUaOWeMycs, eclu OH Meepoo 3Haem
mamepuan, 2pamMomHO U NO Cywjecmey usiazaem e20, yMmeem NpUMeHsmb
NOJYYeHHble 3HAHUS HA NPAKMUKe, HO OONYyCcKaem 6 omeeme Ul 6 peueHuu 3a0ay



HeKxomopble  HeMmOYHOCMU, KOMOpble MONCEm  YCMPAHUms ¢  NOMOWDBIO
OONOJIHUMENbHBIX BONPOCO8 NPEN0OABaAmelis, a MmaKice

Ouenka «3aumeno» BbICMAGIACINCS obyuarowemycs, nokazasuiemy
(ppazmenmapmwlil, pa3po3HeHHblll XapaKmep 3HAHULL, HeOOCMAMOYHO NPABUTIbHbIE
Gdopmynuposxu 6a306vlx NOHAMUL, HAPYUEHUS T02ULECKOU NOCAe008AMeNlbHOCU
8 UBNONCEHUU NPOSPAMMHO20 MAMeEPUaid, Ho npu Mom OH 1adeem OCHOBHLIMU
NOHAMUAMU, BLIHOCUMBIMU HA 3a4em, HeoOX00UMbIMU OJisl OanbHeliue2o 00yueHuUs
U Modcem NPUMEHAMb NOJYYeHHble 3HAHUL Nno 00pasyy 6 CMaHOApPMHOLU
cumyayuu.

Ouenka «He 3aUmMeHO» BvblCMAsIsemcs o00yuarwemycs, KOmopvlil He 3Haem
Oonbulell 4acmu OCHOBHO20 COOEPHCAHUSL BbIHOCUMBIX HA 3a4em BONPOCO8 mem
oucyuniuHwl, donyckaem epyovie ouudKu 8 hopMyIUpPoBKax 0CHOBHbIX NOHAMUL U
He yMeem UCHOJb308AMb  NOJVYUEHHble 3HAHUS NPU  pPeueHuu  Mmunosvix
NPAKMU4ecKux 3a0adu.

OuenKku «3aumeHo» U «He 3AUMEHO0» BbICMABIIOMC N0 OUCYUUNTIUHAM,
Gdopmotl 3aKIIOUUMENbHO20 KOHMPOJISL KOmopvix seisemcs 3awem. Ilpu smom
OYEHKA «3a4meHO» OO0JIICHA COOMBEmMCcmeo8ams napamempam Jjadou  u3
NOJIOACUMENbHBIX OYEHOK (KOMAUUHOY, «XOPOULOY», «YOO0BIEMBOPUMENbHOY), A «He
3AUMeH0» — Napamempam OYeHKU «HeYO0BI1emMBOPUMETILHON.

8 IlepeyeHb OCHOBHOM M JIONOJTHUTEIBHON YU4eOHOI JIuTepaTypbl

OcHoBHas yueOHasi iuTeparypa
(Hanuuue ¢ oubnuomexe KyoI'AY)
1. 'muuka H.JI. O6mast xumust : yue6. mocobue / H.JI. T'munka. — U3z, crep. — M. : Knopye,

2013. - 750 c. ISBN 978-5-406-02934-3
2. Kopoeun H.B. O6mast xumus : yaeOuuk st By30B /H.B. Koposun. — M.: Beici. mik., 2004. —
557¢c. . — ISBN 978-5-06-004403-3

3. CyBopoB A.B. Obmas xumus : yue6. mocooue / A.B. CyBopoB, A. HUKOJIbCKHUH.
— 2-¢ w31, ucnp. CIIb. : Xumus,1995. — 624 ¢. ISBN 5-7245-1018-9

JlonmosiHUTE IbHAS YUueOHAasl JIUTepaTypa

1. laiinykoBa H.I'. DnexTpoxumudeckue npouecchl B TEXHUKE : y4eO. mocodue s
By30B ¢ rpudpom MCX / H.I'. I'alinykoBa, E.A. Kaiiroponosa, 1.B. I1labanosa. — Kpachnonap. :
Ky6I'AY, 2013. —-300 c.
https://edu.kubsau.ru/file.ohp/105/03 03.07.13/06 EHlektrokhimicheskie processy v ehnergetike eh

lektronike tekhnikeGaidukovaNG.SHabanovalV.pdf
2. Tlectynosa C. A. PacTBopbI U Ipyrue aucnepcHbie cuctemsl: yued. nocodue / C. A.
ITectynosa, E. C. Kocrenko, E. A. KaiiropogoBa. — Kpacuonmap : 2013. — 479 c.
http://edu.kubsau.ru/file.php/105/04_Rastvory i_drugie_dispersnye_sistemy Pestunova_Kosten
ko_Kaigorodova.pdf
3. [Tectynonra C. A. KommiekcHsie coerHeHus1. KomiekcooOpa3oBaHue B BOJTHBIX

pactBopax: yueb. nmocobue / C. A. Ilecrynosa, E. C. Kocrenko, E. A. Kaiiropogosa. —
Kpacnonap : KyoI'AY, 2013. — 161 c.


https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf

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

4. AnexcanapoBa D.A Xumusi MeTauioB : yue0. mocodue / J.A. Anekcangposa, O.A.
Hemunenko. — Kpacuomap. : KyoI'AY, 2015.-299 c.
http://edu.kubsau.ru/file.php/105/Uch_posobie KHimija_metallov_2 1.pdf

https://edu.kubsau.ru/file.php/105/03 03.07.13/15 Spravochnik po obshchei i neorganicheskoi khimii
Kosjanok Kostenko Kaigorodova.pdf

O Ilepeyennb pecypcoB HH(POPMAIUOHHO-TEJTEKOMMYHHUKAIIUOH-

Ho#l ceTu «HTEpHET»
DJIEKTPOHHO-0M0/IHOTEeYHbIe CHCTEeMbI OM0JINOTEeKH, HcIoIb3yeMble B Kybanckom 'AY

Ne HaumenoBanue Temaruka CcbLika

1. | ObpazoBarenbublii mopTan | YHHUBepcalbHAs
Ky6l'AY

HNHdopManuoHHO-TeIeKOMMYHUKAIMOHHBIE pecypchl ceTH « AHTEepHET»
http://cyberleninka.ru Hayuynas snextponnas 6ubnanoreka «KubepieHHKa
http://cheloveknauka.com YemnoBek u Hayka
http://www.rsl.ru/ru Poccuiickast rocygapcTBeHHasi Ou0iaroTexa
http://elibrary.ru Hayunas anekTponHast Onbiuoreka
http://wikipedia.org/wiki - Bukuneaus — monckoBasi CHCTEMA.
http://www.iglib.ru — snexTpoHHO-OMOIMOTEUHAS CHCTEMA.
http://studentam.net — snekTpoHHas GuOIHOTEKA YICOHUKOB.
www.dissertac.ru — snekTpoHHasi OHOJIMOTEKa TUCCEPTALUOHHBIX PAdOT

9. Dnextponnas 6ubnmnorexka PODU (e-library).

10. O6pazoBatenpHbiii optan KyoI'AY [Onexktponnsiii pecypc]: Pexxum mocryna:
http://edu.kubsau.local

NGO~ wWNE

10 MeToanueckue yKazaHusl JJisl 00y4alOUUXCH N0 OCBOEHHMIO
AUCHUILIUHBI

Metoanueckue yKazaHusi U peKOMeHIAIUM 10 NMOATOTOBKE K 3a4eTy

JIist mosydeHusl 3adera Mo JMCIMIUIMHE CTYACHT 00si3aH BBIMOJHUTH BCE
nJabopaTopHbie paboThl, 0POPMUTH PE3YJIBTATH B BUJIE OTUETA. 3al[UTa OTYETA 110
nabopatopHoil paboTe mpeanojaraeT oOOCYX IAEHUE TMOJYYEHHBIX CTYJIEHTOM
pe3ybTaTOB W OTBETHI Ha BOIPOCHI IO TeME. BBHINMOIHUTE WHAWNBUAYATbHBIC
JIOMAIITHAE 3aTaHUS ¥ KOHTPOJIbHBIC PAOOTHI.

[TongroroBka k 3adery TpeOyeT ONPEACIICHHOTO aJropuTMa JICHCTBUM.
[Tpexxne Bcero, HEOOXOIUMO O3HAKOMHTBCS ¢ BOTIPOCAMH, KOTOPBIC BEIHOCITCS Ha
3ageT. Ha ocHOBe 3TOro HaI0 COCTaBUTH ILJIaH MOBTOPCHHSI M CHCTEMAaTH3aIluu
y4eOHOTO MaTepHraia Ha KaKIbIi JIeHb, YTOOBI OCTaBUTh JACHBb WJIA €r0 YacTh JIJIS
MOBTOPHOTO 0000IIEHHE MPOTPAMMHOT'0O MaTepuaa.

Henw3st  orpaHmumBaThCs  TOJIBKO  KOHCIIEKTAMHU  JICKIMHA,  CIIETYET
popaboTaTh HyKHBIE yueOHbIE TOCOOMS, PEKOMEHIOBAHHYIO JTUTEPATYPY.


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

[TocnenoBarenbHOCTh pabOThHI B MOATOTOBKE K 3a4€Ty JOJKHA ObITh TaKas:
BHUMATEJIbHO MPOYUTaTh M YSACHUTHb CyTh TpeOOBaHUN KOHKPETHOTO BOMpOca
IpOrpamMMbl;  O3HAKOMHUTBCSI C  KOHCIIEKTOM; BHHMMATEJIbHO TpopadboTaTh
HEOOXOAUMBIA Yy4eOHBIM MaTepuan Mo y4eOHbIM MOCOOUSM M PEKOMEHIYyeMOU
JUTEPATYPBI.

Ecnu ans otnenpHON TeMbl MPENOAABATENb MPEIJIOKWI CIEHHAIBHYIO
HAy4YHYIO JINTEpPaTypy, KOTOPYIO CTYAEHT pa3padaTbiBall B MEPUOJ MOATOTOBKU K
3aHSATUAM, HEOOXOJUMO BEPHYTHCS K 3aMUCSM 3THX MaTEpUaIoB (2 B OTAEIIBbHBIX
CIIy4yasix K OpuruHajam).

B otnenbHOM TeTpaay Ha KaXIbli BOIIPOC CIEYET COCTABUTh KPATKUM IIJIaH
OTBETa B JIOTUYECKOW IMOCIIEOBATENbHOCTY U C (puKcamueir HeoOXOIUMOTO
WUTIOCTPATUBHOTO  MaTepuana (OIpUMEpPbl, PUCYHKH, CXEMBbI, YpaBHEHUS
XUMHUYECKUX PEAKIIUN).

Ecnu oTnenbHbIe BOMPOCH! OCTAIOTCS HESICHBIMH, UX HEOOXOUMO HAIHUCATh
Ha MOJISIX KOHCIEKTa, YTOObl BBISICHUTH Ha KOHCYJIbTaluU. OCHOBHBIC TOJIOKEHUS
TEMBI TI0CJIE TJIyOOKO OCO3HAHUE UX CYTH CJIEAYEeT 3ay4YHUTh, IIOBTOPSS HECKOJIBKO
pa3 WM pacckaspiBas kouiere. Bakuelimyro uHpopMaluio cieayer 0003HadaTh
JPYTUM LIBETOM, 3TO MIOMOTAET JY4lIE UX 3alIOMHUTb.

CrietyeT MOCTENEeHHO MEPEXOAUTh OT TOBTOPEHUSI MaTeEpHalia OJJHOM TEMbI K
npyroii. Korzma moBTOpeH W CHCTEeMAaTH3WpOBaH BeCh Y4eOHBIM Marepua,
HEO0OXOMMO MEPECMOTPETH €0 ELIE Pa3 YKE CO CBOUMHU 3aIUCIMU.

Yno0Hee TOTOBUTHCA K 3a4€Ty B YUTAJIBHOM 3aje OMOJIMOTEKH WU B
CHEUaIN3UpPOBAaHHOM Yy4eOHOM KaOuHeTe. B TedyeHHe CyTOK HEO0X0auMO
paborath 8-9 yacos, nenas yepes kaxable 1,5 yaca nepepsiBa Ha 15 MUH.

CryaeHTam HYXHO 3HaTh OOuIMEe TpeOOBaHUS K OLEHKe 3HaHui. HyxHO
BBISIBUTD:

1) moHuMMaHWe U CTENEeHb YCBOEHHS BONPOCA, TMOJHOTY, H3MepsieMas
KOJIMYECTBOM MPOTPAMMHBIX 3HAHUHN 00 00BEKTE, KOTOPHIN N3Yy4aloT;

2) rtnyOuHy, KOTOpas XapakTepU3yeT COBOKYITHOCTh CBSI3€M MEXIY
3HAHUSIMH, KOTOPBIE OCO3HAIOT CTYJICHTBHI;

3) MeTo107I0THYeCKOe 0OOCHOBAHKE 3HAHMIA;

4) O3HaKOMJICHHE C OCHOBHOW JIUTEpATypOd IO TpPEAMETY, a TaKkKe C
COBPEMEHHOU MEPUOAUYECKON JIUTEPATYPOU IO IPEAMETY;

5) 7OTHUKYy, CTPYKTYpy, CTWUJIb OTBETa M YMEHHUE CTYACHTa 3allulliaTh
HAy4YHO-TCOPETUYECKUE TIOJIOKEHMS, KOTOpPbIE BBIJBUTAIOT, OCO3HAHHOCTb,
0000IIEHHOCTh, KOHKPETHOCTH;

8) MPOYHOCTH 3HAHUI.

MeToauvecKkue peKOMEHAAUNH 110 BHINOJHEHUIO KeilC-3aJaHuil

lenp  meToga  KEWCOB - HAYyYUTh  OOy4alOUIMXCS  aHAJU3UPOBATH
MPOOJIEMHYIO CUTYaIlMI0 — KeWC, W BhIpaOOTaTh PEIICHHE, HAy4YUTh pabOTaTh C
UH()OPMAITMOHHBIMA UCTOYHUKAMHU.

Meron KEUCOB CHOCOOCTBYET  pPa3BUTHIO y o0yJarommxcs
CaMOCTOSITEJIbBHOTO ~ MBINUIEHUS, YMEHHUsS  BBICAYIIMBATH W YYWTHIBATH
AIbTEPHATUBHYIO TOUKY 3PEHUS, apTYMEHTUPOBAHO BbICKa3aTh CBOO. C MOMOIIBIO



ATOTO METOJIa CTYJEHTHl MMEIOT BO3MOXHOCTbH MPOSBUTh U YCOBEPIICHCTBOBATH
aHAJMTUYECKHUE U OLICHOYHBIC HaBBIKU, HAYUYUThCS pabOTaTh B KOMaHE, HAXOAUTh
HanOoJIee pallMOHAIBHOE PEIICHUE MOCTABICHHOMN TPOOIEMBI.

TexHomorusi MeToJa 3aKIIOYAeTCd B CIEAYIONIEM: [0 OIPEACICHHBIM
nmpaBWiaM pa3padaThIBaeTCs MOJCIh KOHKPETHOM TMPOOJIEMHOM CHTyaIluu,
MPOU3OIIEAIICH B MPEIMETHOM 00JIACTH, U OTpa)KaeTcsl TOT KOMILIEKC 3HAHUM U
MPAKTUYECKUX HABBIKOB, KOTOPHIC 00YUYAIOIIUMCS HYXKHO TTOJTYYHUTb.

Merox  mpexactaBiser — coOOW  cHenmuUUYECKYH0  Pa3HOBUIHOCTH
UCCIIEIOBATENbCKON aHAIMTUYECKON TEXHOJIOTUH, T.€. BKIIOUYAET B ce0sl onepanuu
HCCIIEI0BATENLCKOTO MPOIIECCa, aHATUTUYECKUE TTPOLICAYPHI.

[IpenonaBarens TOTOBUT HAYAJIbHBIN KeMC. PEKOMEHyeMble HCTOUHUKU:

1. KaiiropogoBa E. A. Heoprannyeckas 1 aHaJTuTHUYECKask XUMUS : yueO.-
Metox. mocodue / E. A. Kailtropogona, 1. 1. Cunoposa. — Kpacuogap: Kyol'AY,
2016. - 138 c.
http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija.
_Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf

2. HaymoBa [I''M. Texnuka BeJeHUS XUMHUYECKOTO DOKCIEPUMEHTa B
nabopatopun xumuu / I'"M. Haymoa, E.K. SI6monckas, E.A Kaiiropogosa. —
Kpacunonap: Ky6I'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika vedenija_khimichesko
go_ehksperimenta.pdf

3. Ilecrynora C.A.PaGouas TeTpaap K 1a00paTOpHBIM paboTaM 110
mucrutoinHe «Xumus» / C.A. Tlectynosa, E. K. f6monckas.— Kpacunomap :
Ky6I'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

MeToanyeckue PpeKOMEHJAANMH MO0 MOAT0OTOBKEe K KOHTPOJbHOM
(camocTosITEILHOM) padoTe

[ToaroToBKka K KOHTPOJIbHOW paboTe TpebdyeT OmpenesieHHOTO aJropuTMa
nevicteuii. [Ipexxne Bcero, HEOOXOAMMO O3HAKOMHUTBCS C BOIMPOCAMH, TEMaMH,
KOTOPBIE BEIHOCAT Ha KOHTPOJIbHYIO PaboTy.

Henb3st orpaHnumBaTthCs  TOJBKO  KOHCHEKTaMHU  JIGKUUH, CIEAyeT
npopadoTaTh HyKHbIE yueOHbIE TOCOOUS, PEKOMEHI0BAaHHYIO JIUTEPATYpy.

[TocnenoBaTtenbHOCT  pabOTBI B MOATOTOBKE K  KOHTPOJBHBIM
MEpONPUSATUIM JIOJDKHA OBITh Takas: BHUMATEJIBHO MPOUYUTATh U YSICHUTH CYTh
TpeOOBaHUIM KOHKPETHOTO BOIPOCA MPOrpaMMBbl; O3HAKOMHUTHCS C KOHCIIEKTOM;
BHUMATEJIbHO NpOopadoTaTh HEOOXOAMMBIM  Y4eOHBIM MaTepuan Mo Y4eOHbIM
MOCOOUSIM U PEKOMEHIyEeMOM JIuTepaType.

Ecnu s otnenbHON TeMbl MpenojaBaTesib MPEASIONKUI MEPBOMCTOUHHK,
CHEIUATBHYIO HAYYHYIO JIUTEPATypPy, KOTOPYIO CTYACHT pa3pabaThiBajl B TIEPHO/T
MOATOTOBKM K CEMHWHAPCKUM WJIM WHBIM 3aHATHUSIM, HEOOXOIMMO BEPHYTBHCS K
3aMuCsAM O3THX MAaTepuasioB (a B OTHEIBHBIX CIy4asX W JI0 OPHUTHHAJIOB),
BOCCO3/1aTh B MaMSITU OCHOBHBIE HAYUHbIE MTOJI0KEHHUS.



http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/course/view.php?id=105

B otnenbHOM TeTpaay Ha KaX bl BOIPOC CIEAYET COCTABUTH KPATKUU IIJIaH
OTBETa B JIOTMYECKOW IOCJIENOBATEIBHOCTY U ¢ (UKcanued HEeoOXOIUMOTro
WUTIOCTPaTUBHOIO MaTepuaia (IpuMepbl, PUCYHKH, CXEMBI, LU(PHI).

MeToanuyecKue peKOMeHIaluu 10 MOATOTOBKe K TeCTHPOBAHUIO

Llens TecTupoBaHHs B X0Ji€ Y4EOHOIro Mpollecca CTYJIEHTOB COCTOHUT HE
TOJBKO B CHCTEMAaTHYECKOM KOHTPOJIE 3HAHUM M3YYEHHOTO MAaTepualia, HO U B
pPa3BUTHH YMEHHS CTYJIECHTOB BBIJIEIATH, aHAJU3UPOBATh U 0000IATh Hanboliee
CYILIECTBEHHBIE ATAIbl TEXHOJIOTMYECKHUX MTPOIIECCOB.

Kak wu mrobas gapyras ¢opma TMOATOTOBKM K KOHTPOIIO 3HAHHM,
TECTUPOBAHUE HMMEET PsAJ OCOOCHHOCTEW, 3HAaHWE KOTOPBIX MOMOTAET YCIEITHO
BBITIOJTHUTH T€CT. MOXHO AaTh CIEAYIONINE METOANYECKUE PEKOMEH Al

1. Ilpexne Bcero, cieayeT BHUMATEIBHO HW3YyYHUTh CTPYKTYpPY TECTAa,
OLICHUTh 00BEM BPEMEHH, BBIICIISIEMOrO Ha JaHHBIA TECT, YBHJETh, KAKOIO THUIIA
3aJlaHus B HEM COJIEpKaTcsa. DTO TOMOXKET HACTPOUTHCA Ha paboTy.

2. OyeHb BaXXHO BCErJa BHUMATEIbHO YWTATh 33JlaHUSl 10 KOHIlA, HE
NBITAsICh TOHATH YCIIOBUS «IIO TIEPBBIM CJOBaM» WJIU BBINOJIHUB MOJ0OHbBIE
3alaHusl B TPEIBIAYIINX TECTUPOBAHMAX. Takas crmemka HEepeaKo MPUBOAUT K
JIOCA/IHBIM OIIUOKAaM B CaMBIX JIETKMX BOIIPOCAX.

3. Ecnu Bel He 3HaeTe O0TBETa Ha BOIIPOC MJIM HE YBEPEHBI B MPABUIBLHOCTH,
CJIeyeT MPOMYCTUTh €r0 U OTMETUTh, YTOOBI TOTOM K HEMY BEPHYTHCS.

4. 1lcux0n0Tu TakKe COBETYIOT AyMaTh TOJBKO O TEKylleM 3agaHuu. Kak
MpaBWJIO, 3aJaHUs B TECTaX HE CBSI3aHbl JIPYT C JIPYTOM HEMOCPEACTBEHHO,
MOATOMY HEOOXOJMMO KOHIEHTPUPOBATHCS HAa JaHHOM BOMPOCE M HAXOIUTh
pelieHus, MOAXOMAsIKe HMEHHO K Hemy. Kpome TOro, BBINOJHEHUE OTOU
pPEKOMEHAAIMN 1acT €lle OJUH MCUXOJOTHYecKuil F3(pPeKT — Mo3BOIUT 3a0bITH O
HeyJaye B OTBETE Ha MPEbIAYILINNA BOIIPOC, ECIIM TAKOBasi UMeJa MECTO.

5. MHorue 3amaHusi MOXXHO OBICTpEE pelIuTh, €CIM HE HCKaTh Ccpasy
MPaBWIbHBIA BapUaHT OTBETA, a MOCJIEIOBATENIBHO UCKIIOYATh T€, KOTOPHIE SIBHO
HE MNOAXOIAT. MeTol HCKIIOYEHHUsI TO3BOJSET B MTONE€ CKOHLEHTPUPOBATH
BHUMaHHE HAa OJJHOM-ABYX BEPOSITHBIX BapHaHTAaX.

6. Ilpouecc yranapiBaHWsl TpPaBWIbHBIX OTBETOB JKEJIATEIIBHO CBECTH K
MUHUMYMY, TaK Kak 9TO YpeBaTO TE€M, YTO CTYJEHT 3a0yJeT O IJIaBHOM: YMEHUU
UCITI0JIb30BaTh MUMEIOIIMECS] HAKOIUIEHHbIE B YYEOHOM Ipoliecce 3HaHUs, U Oynaer
HaJeAThCS Ha yaady. Eciu yBEepeHHOCTHM B MPaBWIHHOCTH OTBETAa HET, HO
WHTYUTHUBHO TOSIBISETCS MPEANOYTEHHUE, TO TCUXOJIOTH PEKOMEHAYIOT JTOBEPSATH
WHTYUIIUA, KOTOpasi CUMTAETCS TMPOSBICHUEM TJIYOWHHBIX 3HAHUW U OIbBITA,
HaXOJISIINXCS HA YPOBHE MOJICO3HAHUS.

MeToanuyeckue peKoMeHaluu 10 MOJAT0TOBKE K HAYYHOU TUCKYCCHH

VYyebnast auckyccusi Kak «popMa paboTh» 00JagacT OmpeneIeHHOM
CTPYKTYPOH, BKJIIOUAIOLIEH TEMY, IKCHO3UILIMIO, PEUYEBOM CTUMYJI, HAIPABJISIOLINE
BOIIPOCHI I PEYEBYIO PEAKIIMIO CTYACHTOB.

CTyneHT J0KEeH U3yYUTh OCHOBHYIO U JIONIOJIHUTEIBHYIO TUTEPATYPY.



Bo BpCM: IIPOBCACHUA Ka)KI[bIﬁ CTYACHT AOJDKCH BHHUMATCIIBHO CJICAWUTL 3a
OTBCTaMM CBOHMX KOJIJICT, CTPCMUTLCA UX JOIIOJHUTL, T.C. aKTUBHO Y4aCTBOBAaTh B
06CY)KI[CHHI/I TOT'O UJIN UHOI'O BOIIPOCA.

MeTtoanyeckue yKa3zaHus 10 HANMUCAHUIO pedpepara
Boinmonnenne — pedepara  sBigercs  OAHOM M3 (OpPM  KOHTPOJIS

CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB C TUTEPATYPHBIMH (YU€OHBIMU U HAYIHBIMH )
VCTOYHHUKAMU B BBICIIEM YYEOHOM 3aBEJCHUU.

B Havame cemectpa mpemnojaBareilb BBIAACT OTACIBHBIM CTYIACHTAM TEMBI
pedepaToB. Pedepar B 1ernoM uiam mo paszaenaMm paspadaThIBACTCS OTACITHHBIM
CTYZACHTOM U 0(DOPMIISETCS B YCTAHOBJIICHHOM ITOPSIJIKE.

Texnnueckoe opopmienue pedepara
Crpykrypa pedepara:

TUTYNBHBIN JIUCT
TuTynpHbIN TUCT 0OpMIIIETCS CIEAYIOIUM 00pa3oM: CM. TUIIOBOM IpUMep.
Conepxanue pedepara
l. Beenenue
II.  OcHoBHas yacTh (JIUTEpaTypHBIN 0030D)
I1l.  3akmroueHue (BbIBOJIbI)
IV. Coucok nurepaTypsl

1. [Tocne TUTYIBHOrO JUCTa HA OTIEIBHOM CTPAaHULE CIEAyeT
orjamieHue (IUJIaH, CoJepKaHUE), B KOTOPOM YKa3aHbl HAa3BaHMs BCEX Pa3JeiioB
(myHKTOB TulaHa) pedepara U HOMEpa CTPAHUI], YKa3bIBAIOIIME HAYallo 3THUX
pas3ziesnoB B TEKCTE pedepara.

2.Ilocne oryaBiaeHUs CIEAYET BBEACHUE C YKA3aHUEM HAa3BaHUU pa3deioB.
OO0BeM BBeZieHUs cOCTaBIsIET 1,5-2 CTpaHUIIBI.

Bo BBeneHuN KpaTKO OOOCHOBBIBAETCS aKTYyaJIbHOCTh M LEJIECO00Pa3HOCTh
BBIOpPAHHON TEMATHUKHU.

3. OcHoBHas yacTh pedepaTa MOXKET UMETh OJIHY HJIM HECKOJIBKO TJaB,
cocrosmux u3 2-3 maparpadoB (MOAMYHKTOB, pAa3leliioB) M MPEIIOIaraet
OCMBICIICHHOE U JIOTUYHOE W3JIOKEHHE TIJIaBHBIX TIOJOKEHUI U  UJEH,
CoZlep KaIUXCs B M3YYEHHOM nuTeparype. B TekcTe o00si3aTelbHBI CCHUIKH Ha
MEPBOUCTOYHUKH. B TOM citydae, €Ciu MUTUPYETCS WU KCIIONB3YETCS UbS-THOO
HEOpJIMHApPHAS MBIC/Ib, WJES, BBIBOJA, MPUBOJUTCA KaKOW-THOO 1H(POBOH
MaTtepuai, TabauIkl — 00s3aTEIBHO CIEMYET CAeNaTh CChUIKY Ha TOTO aBTOpa, Y
KOTO BbI B3sUIM JIaHHBIA MaTepHall.

[enb nmutepatypHOro 0030pa: OCMBICIUTh, U OOOOIIUTh YUYECOHBIN U HAYYHBIN
MaTtepuasl 0 COBPEMEHHOMY COCTOSHUIO JIaHHOTO BOMpPOCAa W TPEIJIOKHUTH
MEPCIIEKTUBHBIC MYTH PEIICHUS TPOOJIEM.



4, 3aKII0YeHUE COJNIEPKUT TJaBHBIE BBIBOJBI, M HTOTH U3 TEKCTa
OCHOBHOW YacTH, B HEM OTMEYaeTCs, KaK BBITIOJHEHBI 33/1a4l, U JOCTUTHYTHI JIA
e, chOpMyJIMPOBAHHBIE BO BBEICHUH.

5. [TpunoskeHrne MOKET BKITIOYATh TPa(HKH, TAOIUIIBI, PACUCTHI.

6. bubmmorpadus (cmucok auTepaTyphl).

3/1ech yKa3bIBaeTCs pealibHO MCIOJIb30BAHHAS JUIsl HamucaHus pedepara
auTepatypa, ohopMIIeHHas MO TpaBwiaM OHOIHOrpaUuecKoro OMHCAHUS B

COOTBETCTBHHM C TpeboBaHusAMU ['occTangapra.
Tumnosoit npumep

MUHUCTEPCTBO CEJIBCKOI'O XO3SMCTBA POCCUNCKI ®EJEPAITNN
denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTebHOE
yUpEKISHHUE BBICIIETO0 00pa30BaHUs
«Ky0baHCKUii rocyJapCTBEHHBIN arpapHbiii YHUBEPCUTET
umenu WU.T. TpyOunrHa

Kadenpa xumun

Tema pedepara
HaHOTEeXHOIOTUM B AJIEKTPOHUKE U IJICKTPOTEXHUKE

Pedepar noarorosiexn

NBanoBeiM Cepreem BacuiibeBuuem

ctynentom rpynnsl @3-2001
(hakynpTETa SHEPTETUKU

PykoBoautens paboThl
JOIEHT Kadeapbl XUMHUH
ITectynoBa CBetrsiana AHaTOJIbEBHA

KPACHOJIAP
2020

Jransel padorTel HaX pedepaTom
Paboty Han pedeparoM MOKHO yCIIOBHO MOJIpa3eIUTh Ha TP dTana:
1.IToaroToBUTENBHBIN 3TaM, BKIIOYAIOIINNA U3yUeHHUE TIPEeAMETa UCCIIEIOBAHNS;
2.M3n10keHUE PE3yNBTATOB N3yUYECHUS B BUJIE CBA3HOTO TEKCTA;



3.YctHOe coobiieHue o Teme pedepara.

PaboTa Haa BbIMoJHEHWEM pedepaTUBHOIO 3aJaHUs MOMKET MPOBOAUTHCS B
YUTAIbHBIX 3anax Oubnuoreku KyO['AY, B JoMamHuUX YCIOBHSIX B 4achl,
OTBEJICHHBIE ISl CAMOCTOSITEILHOM padOThI, a TaKkKe B MEPUOJ] HUHAUBUAYATHHOM
paboThl CTYIEHTOB MOJi KOHTpoJieM mpernogaBatenss Ha kadeape xumuu. [lo
OKOHYAHWHM WHIWBUIYAIBHOW TMPOPAOOTKH BCETO 3aJaHUs CTYISHTHI TPYIIITHI
oopmisAOT U caaroT ohopMIICHHBIH pedepaT AJig MPOBEPKH MpernoaBaTelio He
MO3KE, YeM 3a JIBE HECIH /10 €ro 3aIIUTHI.

CrtyneHTy peKOMEHAYeTCS BOCHOJb30BaThCS  MaTepuanamu  ¢GoHa
oubnunorexku Kybl'AY cornacHo HHXe MPUBEICHHOMY TUIaHY.

PexoMeHyeMblii IVIaH JUTEPATYPHOTO MOMCKA
— oOmas wHbopMamusi 0 MpodIeMe C TMOMOIIbI0 YYCOHWKOB, SHIMKIIONCIUH,
CIIPaBOYHHUKOB, ceTu Internet (He mpuBOASTCS B CIHUCKE JIUTEPATYPhI), HAYUHBIX
YKYpPHAJIOB (MPUBOJSATCS B CIIUCKE UICTOYHUKOB);
— WCIOJIb30BAaHUE HAWJICHHBIX CCHUIOK B PEKOMEHJOBAHHOM CITUCKE JIMTEPATYPhI
JUTSL TalTbHEUIIIEro 03HAKOMIICHUS ¢ TIPOOJIEMON;
— 03HAKOMJICHHUE C OPUTUHAJILHBIMHU pabOTaMH.

B mpomecce moucka KHUI, cTaTeil  HEOOXOAMMO  IOJIb30BAThCS
OMOJIMOTEUHBIMU KaTaJoTaMH, PACIOJIOKEHHBIMU B KOPIIYCE 300JIOTMYECKOTO
dakynpreTa, U000 3JIEKTPOHHO-OUOIMOTEYHBIMU CUCTEMAaMH BHYTPEHHEH CeTH
Internet, mpoiias perucTpamuio, ¥ MOJIyIuB PEKBU3UTHI PEKUMOB JTOCTYIIA.

B 3aBucuMocTu oT cTteneHnu npopadboTKu TeMbI U opopmiieHUs pedepaTa
CTYACHTY MPEAOCTABISIETCS PABO  BBICTYIIUTH C COOOIIEHUEM IO TeMe pedepara
Ha 3aceganuun kpyxka CHO kadeapsl xumuu B popmaTe €XKEroHO MPOBOJIUMBIX
KoHpepeHuuid  (akynbTeTcko uiaum Mexdakynbrerckoi). Ha coobmienue mno
TeMe pedepara C HCMIOIB30BAHHEM MYJIBTUMEAUNHBIX CPEJCTB OTOOpaKEeHUS
uH(OpMAaIUU OTBOJIUTCS 5-6 MUHYT.

Jlyumme u3 paboT (MPEeArnoYTUTENBHO AKCIEPUMEHTAIBHBIE) MOTYT OBIThH
MPE/ICTABIICHBI JJI YYaCTHUsI B YHUBEPCUTETCKOM CMOTPE CTYJEHYECKUX paloT.

VYuuthiBas conepkaTelbHbIN XapakTep pedepaTuBHON pabOThl U KA4ECTBO
€ro 3alllUThI, IPETNoaBaTeIb MOKET MPUHSTH pelieHne o TuddepeHInpoBaHHOM
3a4eTe YaCcTH MaTepHralia, BBIHOCUMOTO Ha 3a4eT.

MeToanuyecKue yKa3aHUs 10 HANMCAHUIO JOK/IAAA

B Xozme moAroToBkM JAOKiIana y CTyA€HTa BbIpA0AThIBAIOTCS HABBIKH
CaMOCTOSITEJIbHOIO ~ TBOPYECKOTO  MBIIUJIECHUS, YMEHHE aHAJIU3UPOBaTh U
CUCTEMATU3UPOBATh MHOTOYHMCICHHYIO MH(QOPMALMIO, MOCTABISEMYIO Y4€OHBIMU
U HAyYHBIMM H3JAHUSIMH, TMEPUOJUKOM, CpEJICTBAMH MacCOBOM HWH(pOpMaIUu.
Kpome Toro, OnbIT myOJINYHBIX BBICTYIUIEHHUH MO3BOJIAET CTYIEHTY C(POPMHUPOBATH
P KOMMYHUKATUBHBIX Kauy€CTB, TAKUX KaK YMEHHME YETKO M JOCTYIHO M3JIaraTh
CBOM MBICIIH, JIeJaTh BBIBOJIbI, HAJIMYUE SIPKOM M 0Opa3HOMl pedn U Jpyrux, 6e3
KOTOPBIX HEBO3MOXKHO AKTMBHOE H YCIICIIHOE IPOABWKEHHE II0 KapbEpHOU
JIECTHHUILIE MOJIOZOTO CIIEHHAIIACTA.



[ToaroToBka mokianga TpedyeT yriyOJIEHHOTO U3yYEeHHs COOOIAeMOM TEMBI,
oOpalieHus K crenuaibHOM JUTepaType, CpaBouyHOMY anmnapary. B cBs3u ¢ aTum
paboTa HaJ AOKJIaIOM MPEIoIaraeT IPOX0KIECHUE CIETYIONIUX ITAIlOB:

1. Bwibop memwvl Ooknada. B Xojae NpakTUUECKUX 3aHATHH BBIOOD
MPOUCXOJUT B 3aBHUCHUMOCTH OT TNPEIJIOKEHHBIX MpernojaBaTeieM BOIPOCOB,
UMEIOIINUXCS B METOJAMYECKOM TOCOOMU TE€M MM OT COOCTBEHHBIX HHTEPECOB
CTYJICHTA.

2. [Ilocmanoska vyenu Ookiada. DOpMynHpOBaHHWE TIEIU  PabOTHI
HEOOXOMMO IS ONIPE/ICIICHNS HAIIPaBJICHUS MTONCKa HEOOXOAUMOMN JTUTEpaTyphl U
pa3paboTKu CTPYKTypbl jAokiaga. CTporo roBopsi, I€ldb — 3TO MBICIEHHOE
IPEIBOCXUIIEHUE KEJIaeMOro pe3yibTaTa JAesTesNbHOCTU. [lo3TOMy mocTaHoBKa
LEIU JIOJDKHA MaKCHMallbHO COBIAAAaTh C Ha3BAHMEM TEMbI JOKJIaaa. B ycTHoM
BBICTYIUICHUH COOOIIEHHE LN 0053aTelbHO JOHKHO HAYMHATHCA CO CIOB: «B
CBOEM JIOKJIAJIE 51 XOUy pacckasarh 0...», «Llenbro Moelt paboTsl ObLIO. .. ».

3. Iloobop neobxooumoti numepamypel no meme. Pabora ¢ nmutepaTypoit
COCTOMT U3 CHCTEMHOr0 IM0A0Opa KHUI M MOCIEAYIOIIEro H3y4eHus,
COJEpIKAIMXCS B HUX MAaTEpUAJIOB, B PE3YJIbTATE YEro KOPPEKTUPYETCS Ha3BaHUE
TeMbl U (GOopMyIupoBKa Iuened padboTel. JKenmaTenpHO MCHOJIB30BaTh IS
NOJIFOTOBKU JIOKJIaJa HE MEHEE TPeX HAaUMEHOBAaHHM HCTOYHHMKOB, YTO JOJKHO
IPOAEMOHCTPUPOBaTh YMEHHE CTYACHTAa CONOCTAaBIsATh U aHAJIU3UPOBATH
autepatypy. Jokian BBITOJHSETCS TOJBKO IO HAay4yHbIM (HE MO ydyeOHuKam!)
WCCIICTOBAaHHUSIM, MOHOTPA(HSIM U HAYYHBIM CTAThSIM.

4. Onpeoenenue cmpykmypol 00Kaaoa. ODTOT TYHKT 3aBepllaeT
MOJATOTOBUTENIbHYIO pabOTy IJisl HAMCAHUS TEKCTa JOKJIAa U JOJDKEH COEepkKaTh
BCE€, UTO MOXHO IpenBUaeTh. CTpYKTypa MpeAcTaBiIsieT co00 KpaTKUid T€3UCHBIN
KOHCIIEKT TOTO, YTO BBIHOCHUTCS B cooOuieHue. O0s3aTenbHbIMU KOMIIOHEHTaMU
SBIISIIOTCS COOCTBEHHBIE BHIBO/IBI M CIIMCOK MCIOJIb30BAaHHON JIUTEPATYPHI.

5. Paboma nao mexcmom ooknaoa. Ilpexne Bcero, HEOOXOAMMO TTOMHHUTb,
4yTO BpeMs JoKiaga orpaHudeHo. [loatomy cienyer orOuparh TOJIbKO Haubosiee
BAXHBIM Marepuan. Kak mnpaBuiio, 3TO pPa3BEPHYTHIA TE3UC W3 KOHCIIEKTa-
CTPYKTYphl M €ro JI0Ka3aTeJIbCTBO MM mnpumepbl. I[lpu 3TOM HEoOXoanmo
n30eXaTh «pa3opBaHHOCTUY» TEKCTa, OJHO JOJHKHO IJIABHO BBITEKATh U3 JAPYroro,
COOTBETCTBOBATH JIOTUUECKON JIMHUU JOKJIaa. DTO OCOOEHHO Ba)XKHO MPH padboTe C
HECKOJIbKUMH UCTOYHUKAMH.

Jloknan He JAOKeH ObITh MeperpyxeH To4yHbIMH Iudpamu. Crenyer
BBISICHUTH 3HAYCHHE BCEX HOBBIX MOHSATHH, BCTPEYAIONIMXCS B JOKIAAE, U YMETh
X oOBACHUTH. B KOHIle J0KIIaga HEOOXOAUMO YEeTKO CHOPMYIUPOBATH BHIBOJBI,
KOTOpPbIE COOTBETCTBYIOT IOCTABJICHHBIM 3a7adyaM M OOO0OIIAIOT H3JI0KEHHBIN
MaTepHall.

[To Bpemenu o0beM JTokiana coctapisieT 7-10 MUHYT.

11 Iepeyenb MH(OPMANMOHHBIX TEXHOJIOTHI, MCIOJb3yeMBbIX
NpHU OCYILECTBJIEHMH 00Pa30BaATEILHOIO MpoIecca Mo AUCHHUILIUHE,



BKJIKOYAS nepeyeHb NMPOrpamMMHOI0 o0ecrneveHust "
UH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

NupopmaliioHHbIE TEXHOJOTHHU, HCIOJIb3yeMble TMPH OCYIIECTBICHUHU
00pa3oBaTeNLHOIO  Ipollecca MO  JUCHMIUIMHE  MO3BOJSIOT:  00ECHeduTh
B3aMMOJICHCTBHE MEXKIY YUaCTHUKAMHU 00pa30BaTEIbHOTO MPOLECcCca, B TOM YUCIIE
CUHXpPOHHO€ M (WIM) aCHHXPOHHOE B3aMMOJCHCTBHE TOCPENCTBOM CETH
"NuTepuner"; ¢ukcupoBaTb XO0Ja 00pa30BaTEIbHOIO IPOLECCa, PE3YJIbTaTOB
IIPOMEXYTOYHOM aTTECTAlMM 10 JUCHUIUIMHE W Pe3yJbTaTOB OCBOCHUS
00pa3oBaTeNbHOW IPOrpaMMbl; OPraHU30BaTh IPOLECC OOpa30BaHUS IyTeM
BU3yalIM3alMM  K3y4aeMod  HMHQOpMAIMM  MOCPEACTBOM  HCIOJb30BAHUS
Ipe3eHTaluld, Y4eOHbIX (DUIBMOB; KOHTPOJMPOBATH PE3YJIbTaThl OOY4YEHHsI Ha
OCHOBE KOMIIBIOTEPHOI'O TECTUPOBAHUS.

[Iepeuenp nmuuensunonHoro 110

Ne HaumeHnoBanue KpaTKoe OIMNCaHUuC

1 Microsoft Windows OmnepanoHHas CHCTEMA

ABTOpCKHE IPOrpaMMHbI€e NPOAYKTHI, 0a3bl JAHHBIX

1. CBuAeTeNnbCTBO O TIOCYNAapCTBEHHOM peructpanuu 0a3 maHHbIx No
2009620007 peructpauun MynbTUMEIUIHBIE JEKIMU MO0 XuMuHu: «OO0muMe
CBOMCTBAa METAJUIOB. OJIEKTPOXMMHYECKHE NIpoLecCh», aBTopbl Kaliropomosa
E.A., l'aitnykoBa H.I'., fl6nonckas E.K.

2. CBHUAETENBCTBO O TOCYAAPCTBEHHOW peructpanud 60a3 maHHbIX Ne
2008620374 MynbTUMEIUIHBIE JEKIIUU 110 XUMUM: «XHUMUsL. OCHOBHBIC MOHSITHUS
U 3aKoHbI», aBTOpHI Kaiiroponosa E.A., lNaiinykosa H.I'., Sl6monckas E.K.

3. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrtpanuu 0a3 gaHHBIX Ne
2008620372 MynabTUMEIUUHBIE JICKIUM MO XUMHHU: <« TOMIMBHO-CMa304YHBIC
MaTtepuanb», aBTopsl Kaitiroponosa E.A., lNaiinykosa H.I'., fl6monckas E.K.

4. CBUIIETEIBCTBO O TOCYAApPCTBEHHOW peructpanuu 0a3  JTaHHBIX
2008620370 MynbTUMeauiHbIE JIEKIIMK 1O XuMuM: «Boma u e€ cBoiicTBa.
Bononoaroroskay, aBTopsl Kaitropogora E.A., I'aiinykoBa H.I'., SI6nouckas E.K.

5. CBUACTENBCTBO O TOCYAApPCTBEHHOW perucrpanuu 0a3 gaHHbIX No
2009620262 MynbTUMEIUIHBIE JEKIMUA MO XUMHUU: «XUMHUYECKAsT KUHETHKA U
TepMoauHaMKKay, aBTopsl Kaiiroponosa E.A., lNaiinykosa H.I'., fl6nonckas E.K.

6. CBuIETEILCTBO O TOCYAAPCTBEHHOM perucTpanuu 0a3pl JaHHBIX PO Ne
2010620518 «PaBHOBECHsA B TOMOI€HHBIX CUCTEMax», aBTOpbl: ['aiimykoBa H.I'.
S6nonckas E.K., Cunopoga.

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



12. MarepuajJibHO-TeXHHYECKOe olecreyeHue OOy4YeHHs 1no

aucuunauHe 1 jun ¢ OB3 u nuHBaana0B

Bxoanast rpynna B IJIaBHBIA y4eOHBIH KOpITyC 000pYAOBaH MaH/IycoM, KHOIIKOM BBI30Ba,
TaKTWIBHBIMA ~ TaOJIMYKaMH, OIOPHBIMH  TOPYYHSMH, MPEAYNPEKIAIOMMMHA  3HAKaMH,
JOCTYITHBIM PaCIIUPEHHBIM BXOJIOM, B KOPIyCE €CTh CICNHUaIbHO 00OpYIOBaHHAS CaHUTApHAs
komHata. [na nepememenus uHBaauaoB ¥ JIOB3 B momenieHHMM HMeEETCs NEpeABUKHOU
T'YCEHUYHBIN CTYNEeHbKOXOA. Kopryc oOcCHalieH NpOTHBONOKAPHOW 3BYKOBOM M BHU3YaJIbHOU
CHTHaJIM3allueH

Ne |HaumenoBaHue yueOHBIX HaumenoBanue nmomMeleHui 1 Anpec (MECTOIOIOKEHNE) TOMEUICHUMA
/T |IPEeIMETOB, KYPCOB, MPOBEICHUS BCEX BHJIOB YUCOHOM JUTSL IPOBENICHHS BCEX BUIOB YUCOHOU
JTUCIUIUINH (MOJyJei), JIESITENIbHOCTH, TIPETyCMOTPEHHOMN JIeSITEIbHOCTH, TIPETyCMOTPEHHOMN
TIPaKTUKU, HHBIX BHIOB Y4eOHBIM ITAHOM, B TOM YHCIIE y4eOHBIM TUTaHOM (B cIydae

y4e0HOI NesITeTbHOCTH, MIOMEIIEHUS JJIS CAaMOCTOSTEIbHOM peanu3arn 00pa3oBaTeIHLHOMN
MPEIYCMOTPEHHBIX YUeOHBIM |paboTHI, C yKa3aHUEM IIePeYHsI OCHOBHOTO |[IPOTPaMMEBI B CETEBOU opme
TUTaHOM 00pa30BaTEIHHOMN o0opynoBaHUs, yaeOHO-HATIISTHBIX JIOTIOJTHUTEIHHO YKA3bIBACTCS
TIPOTPaMMEI ocoOWi M UCTIOJIB3YEMOT'0 IPOTPAMMHOTO |[HANMEHOBaHUE OPTaHU3AINH, C
obecrieueHus KOTOPOM 3aKJIIOUEH J0TOBOD)
1 |2 3 4
Xumus TTomemenne Ne221 I'VK, mmomage —

101m?; mocamounbslx MecT — 95; ydueOHas
ayouToOpWs ISl TPOBEACHUS Y4eOHBIX
3aHATHHA, OIS CaMOCTOSATEIBHONH paboTHI
oOyJaromuxcs, B TOM YHCIIe  UIA
oOyJaromuxcs ¢ HHBAMAIHOCTHIO 1 OB3
crienuanu3upoBaHHass Mebenp (yueOHas
Jocka, ydebHas Mebenb), B T.4 A
oOydaromuxcsi ¢ UHBaTUIHOCTBIO 1 OB3;
TEXHHYECKUE Cpe/icTBA 00y4eHHUs, HAOOPbI
JIEMOHCTPAIIMIOHHOTO ~ 00OPYZOBaHUA U
y4eOHO-HarAHbIX  ocoOuil  (HOYTOYK,| 350044, KpacHonapckwuii kpaid, T.
IIPOEKTOP, 9KPaH), B T.4 15 00y4aromuxcs Kpacnonap, yn. um. Kanununa, 13
¢ uHBanuIHOCTEIO H OB3;

mporpaMmHOe  obecriedeHne: Windows,
Office.

ITomemenne Nell4 300, mnomane —
43Mm?%; mocamouHBIX MecT — 25; y4yeOHas
ayauToOpus IS TPOBEACHUS Yy4eOHBIX
3aHATHH, OIS CaMOCTOSATENBHONH paboTHI
oOydJaromuxcsi, B TOM  4HCIe  JUIA
oOyJaromuxcs ¢ HHBATHIHOCTRIO 1 OB3

CrelUaIN3UpoBaHHass MeOenb (yueOHas
JIOCKa, yueOHass MeOellb), B TOM YHCIE JJIs
o0yJaromuxcs ¢ HHBATAAHOCTRIO 1 OB3

13. OcobennocTn opranu3anuu o0ydenus jgun ¢ OB3 u
WHBAJIU/I0B




Jnss maBammmoB u guir ¢ OB3 MOXeT HW3MEHATHCS O0BEM THUCIUTLTAHBI
(Momyns) B yacax, BBIJICJICHHBIX Ha KOHTAKTHYIO palboTy oO0yd4aromerocs c
npenojaBareneM (10 BUJIaM Y4€OHBIX 3aHSITHUH) M Ha CaMOCTOSITENIbHYIO padoTy
oOydaromierocsi (Mpu 3TOM HE YBEIMYMUBACTCS KOJWYECTBO 3aUETHBIX E€IUHUII,
BBIJICJICHHBIX HA OCBOCHUE JUCIUILIMHBI).

@DOH/IBI OLICHOYHBIX CPENICTB AAANTUPYIOTCS K OTPaHUYCHUSIM 310POBbS U
BOCHIPUATHS HHPOPMAITUU 00YUYAIOITUMHUCS.

OcHoBHbIE (HOPMBI TPEICTABICHUS OIEHOYHBIX CPEICTB — B IEYaTHOU
¢dopme unu B hopMe 3IEKTPOHHOT'O IOKYMEHTA.

@opMbl KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00yYeHusi MHBAJIu0B u jul ¢ OB3

Kateropuu dopma KOHTPOA N OLLEHKMU pe3yibTaToB 0byyeHuA
CTYZEHTOB C
OB3

WMHBANINAHOCTbIO

C HapyweHuem | — YCTHAaA NpOBEpKa: AWUCKYCCUM, TPEHWHIW,  KpPyrable  CTOAbI,

3peHus cobecen0BaHUA, YCTHblE KONJIOKBUYMbI U Ap.;
- C WUCMONb30BaHMEM KOMMNblOTEPA WM chneymanbHoro MO: paboTa ¢
3N1EKTPOHHbIMM 06pa3oBaTENIbHbIMK pPecypcaMu, TeCTMpoBaHUe, pedepaTsl,
KypCOBble MPOEKTbl, AUCTAHLUMOHHble $OPMbI, €Ccin NO3BOAAET OCTPOTa
3peHus - rpaduyveckune pabotbl 1 4p.;
NPY BO3MOXHOCTM MMCbMEHHaA NPOBEPKA C MCNONb30BaHNEM penbedHO-
TOYeyHoM cuctemol bpainsa, ysenmyeHHoro wpudra, MCNoib30BaHUE
cneumanbHbIX TEXHUYECKUX CPeACTB (TUPNOTEXHUYECKUX CPEACTB):
KOHTPOJIbHbIE, rpaduryeckmne paboTbl, TECTUPOBAHME, AOMALLHWE 33a4aHNSA,
acce, oTYeTHI U Ap.

C HapyweHuem | — NMUCbMEHHAA MpPOBEpKa: KOHTPONbHble, rpaduyeckme paboTol,

cnyxa TECTUPOBAHWE, [AOMALUHWE 33[3aHWA, 3CCE, MUCbMEHHbIE KOJIJIOKBUYMbI,
oTyeTbl 1 ap.;
- C MCNONb30BaHMEM KomMbikoTepa: pabota €  3/1EKTPOHHbIMU
obpa3oBaTenbHbIMM  pecypcamu, TecTMpoBaHuMe, pedepaTbl, KypcoBsble
NPOeKTbI, rpadmyeckne paboTbl, ANCTAHLUMOHHbIE GopMbl U Ap.;
npyM  BO3MOXHOCTU YCTHAA MPOBEPKA C UCMO/Ib30BaHMEM CNeLNanbHbIX
TEXHUYECKUX CPeAcTB (ayanocpencTs, CPeACTB KOMMYHUKALNMK,
3BYKOYCW/IMBAIOLLEN annapaTypbl U Ap.): LUCKYCCUUN, TPEHWUHTU, KPYTble
cTonbl, cobecenoBaHUA, YCTHbIE KOJIOKBUYMbI U 4.

C HapyweHuem | — NMUCbMEHHaA NPOBEpPKa C UCMOJIb30BAHNEM CheLManbHbIX

OMopHO- TEXHUYECKUX CPEACTB (aNIbTEPHATUBHBIX  CPeACTB  BBOAA,  YNpaB/ieHUA

0su2amesibHO20 | KOMMNbIOTEPOM U ApP.): KOHTPOJIbHbIE, rpadumyeckme paboTbl, TECTUPOBAHWE,

annapama AOMaLUHWE 334aHUNA, 3CCE, MUCbMEHHbIE KOIJIOKBUYMbI, OTYETbI U Ap.;

- YCTHas MPOBEPKA,  C MUCMO/Mb30BAHUEM  CMeLMabHbIX
TEXHUYECKUX CPeacTB (CpeactB KOMMYHMKAUWUM): AWCKYCCUWU, TPEHWHIW,
KpYyr/ble CTo/bl, cobecefoBaHMUA, YCTHblE KONTOKBUYMbI U Ap.;

C UCNONb30BaHMEM KOMMbloTepa 1 cneumanbHoro MO (anbTepHaTUBHbIX
cpeacTs BBOAA M ynpaBAeHNa KOMMNbIOTEPOM M Ap.): paboTa ¢




3NEeKTPOHHbIMKN 06pa3oBaTeNIbHbIMKN pPecypcamm, TeCTUpoBaHue, pedepaTsbl,
KypCOBble NPOEKTbI, rpadmyeckune paboTbl, ANCTAHUMOHHbIE PopMblI
npegnoytuTesibHee 06y4atoWwmMMCA, OrpaHUYEHHbIM B NEPESBUNKEHUN U Ap.

Axanrauus npoueaypbl NPoBeACHUS POMEKYTOYHOU
aTTecTallMu JJs1 HHBaJauaoB u jul ¢ OB3:

B xozie npoBeaeHs NpOMEKYTOUHOM arTecTalliy NpeyCMOTPEHO:

- OpeabsABICHUE OOYy4YaloMUMCS TI€YaTHBIX U (WJIM) BJICKTPOHHBIX
MaTepHuayioB B opMax, alaiTHPOBAHHBIX K OTPAHUYCHUSM UX 310POBBS;

- BO3MOXHOCTh T0OJb30BaThCd WHAUBUYATbHBIMU YCTPOMCTBAMHU U
CpPEACTBaMH, MO3BOJSIOMIMMHU aJalTUPOBATh MaTEpHalbl, OCYIIECTBISATh NPUEM U
nepeaavy HHGOPMAIMK C YIETOM UX UHAUBUAYAJIbHBIX OCOOEHHOCTEH;

- YBEJIMYEHUE MPOJOJIKATEIILHOCTH IPOBE/ICHUS aTTECTAlINH;

- BO3MOXXHOCTh IPUCYTCTBUSI aCCUCTEHTA U OKa3aHUsI UM HEOOXOIUMOM
MOMOIIM (3aHATH pabodyee MECTO, MEPEeABUraThCI, MNPOYUTaTh U OPOPMUTH
3a/1aHue, OOLIATHCS C MPEMoIaBaTeIeM).

@opMbI TPOMEKYTOUHOM aTTECTAUM 11 MHBAIUAOB U Jnl ¢ OB3 AgoiKHBI
YYUTHIBATH WHJIMBUAYyaJIbHbIC u ncuxo(u3nYecKue 0COOEHHOCTH
oOyuaronierocsi/ooyqatomuxcsi mo AOIIOIT BO (yctHo, muchMeHHO Ha Oymare,
MMCbMEHHO Ha KOMITbIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

CrnenmnajnbHble yCI10BHs, o0ecnieduBaeMbie B mpouecce
NpenoAaBaHus IMCUUNINHBI

CTyneHThI ¢ HApYLIEHUSIMHU 3PEeHUs

- MpEAOCTaBIEHUE  00pa30BaTENIbHOTO  KOHTEHTA B  TEKCTOBOM
JJIIEKTPOHHOM  (opMare,  MO3BOJIAIOIIEM  MEPEBOJUTh  IUIOCKOINEYATHYIO
uH(OPMAIUIO B ayAHAIBHYIO WIIH TAKTWIBHYIO (hopMmy;

- BO3MOJKHOCTb  HCIIOJIb30BaTh MHIAWBHUIYyaJbHBIE YCTPOMCTBA U
CPEACTBA, MO3BOJSIOIIME aNaNTUPOBATh MaTEpHUasbl, OCYIIECTBIATH NPUEM U
nepeaadyy MH(GOpMaALMU C y4eTOM HHAWBHUAYATbHBIX OCOOCHHOCTEW M COCTOSIHUS
3I0POBBS CTYIECHTA;

— NPEAOCTABIEHUE BO3MOYKHOCTH MPEAKYPCOBOIO O3HAKOMJIEHUS C
colep)KaHueM Y4yeOHOM JMCHMIUIMHBI W MaTepuajioM Mo Kypcy 3a Ccuér
pa3MenieHus nH(oOpMaluy Ha KOPIIOPAaTUBHOM 00pa30BaTeIbHOM MOPTAJIE;

- MCIIOJIb30BaHME YETKOTO W YBEJIMUEHHOTO MO pa3Mmepy wpudra u
rpaduueckux 0ObEKTOB B MYJIbTUMEIUUHBIX MPE3CHTALHUAX;

— UCIIOJIb30BAaHUE MHCTPYMEHTOB «IyIay, «IPOKEKTOP» MpH padore c
VHTEPAKTUBHOU JTIOCKOM;

— 03BYyYMBaHUE BU3yaJbHOU uHpopmanuu, IIPEICTABICHHOU




OOyJaroIIMMCS B XOJI€ 3aHSTH;

- oOecrieueHue pa3aTOYHbIM MaTepHUalioM, IyOIUpPYIOIIUM
nH(pOpMaIUIO, BHIBOAUMYIO Ha dKpaH;

- HaJIM4YMe TMOAMMUCEN M OMHUCAHMS Y BCEX HCIIOJIb3YyEMBIX B IpoIiecce
OOyYeHHSI PUCYHKOB M HMHBIX TI'papUIECKUX OOBEKTOB, YTO MaET BO3MOXKHOCTh
MEPEBECTH MMCbMEHHBIN TEKCT B ayUAJIbHBIMN,

- obecrnieueHre 0cO00TO pEYeBOro pekMMa MPENoJIaBaHus: JIEKIUH
YUTAIOTCS TPOMKO, pa3z0op4YMBO, OTYETIMBO, C May3aMH MEXIY CMBICIOBBIMU
Omoxkamu  uHPOpManuu, 0O€CleuynBaeTCsl  HMHTOHHUPOBaHUE, IOBTOPEHUE,
aKIIEHTUPOBaHUE, TPODUIAKTHKA PACCEMBAHUSI BHUMAHMUS;

- MUHUMU3AIMS BHEUIHErO0 IIyMa U 00OecrnedyeHue CIOKOHWHOM
ayIMaJIbHOM OOCTaHOBKHY,;

- BO3MOYKHOCTh BECTH 3alKCh y4eOHOM MH(pOpMALMKU CTyACHTaMHU B
yIno0HOU Uit HUX (QopMe (ayauanbHO, ayJuOBU3YyalbHO, HA HOYTOYKE, B BHJIE
IIOMETOK B 3apaHee MOATOTOBICHHOM TEKCTE);

— YBEJIIMYEHUE JIOJM METOJOB COLUAIBbHON CTUMYJSIUU (OOpaiieHue
BHUMAaHMS, aneJUIsAus K OrPaHUYEHUSIM 0 BPEMEHU, KOHTAKTHbIC BUABI PaldoT,
IPYNIIOBBIC 33/IaHUS U JIP.) HAa IPAKTUYECKUX U JIA0OPATOPHBIX 3aHATUSX;

— MUHUMHU3HUPOBAHHE 3aJaHWi, TpPeOYIOIUX AaKTUBHOTO  HCIOJb30BaHUS
3pUTENBHON MaMSITH U 3pUTEILHOTO BHUMAHWS,

— TPUMEHEHHE TMIOATAIHOM CHCTEMbl KOHTpOJIA, OoJiee YacThlii KOHTPOIb
BBIINOJIHEHUS 3a/IaHUM JIs1 CAMOCTOSITENIbHOM pabOTHI.

CTyneHThI ¢ HApYHIEHUSIMUA OTMIOPHO-ABUIaTEJIbHOI0 anmnapara
(MaJIOMOOWIbHBIE CTYIEHThI, CTY/I€HThI, HMEIOIINEe TPYAHOCTH
nepeIBUKEeHUs U MATOJOTHI0 BEPXHUX KOHEYHOCTeil)

- BO3MOJKHOCTh HCII0JIB30BaTh CIICIIHAIIBHOE MIPOTPaMMHOE
oOecrieueHre W CIEHAIbHOE O0OpYJIOBaHHWE W TIO3BOJISIONIECE KOMIICHCUPOBATH
JBUTATEIHPHOE HapyIIeHNUE (KOISICKH, XOTyHKH, TPOCTH U Jp.);

- MIPEIOCTaBICHNE BOBMOXHOCTH MPEIKYPCOBOTO 03HAKOMIICHHS C
coJiep KaHNEM YUeOHOU TUCITUTIIMHBI U MaTePUAIOM T10 KypCy 3a CUET
pa3meleHus HHGOpMAaITMK Ha KOPIIOPATUBHOM 00pa30BaTEeIbHOM TOPTAJIe;

- MIPUMEHECHHUE JOMOJHUTEIBHBIX CPEJACTB aKTUBU3AIIUN ITPOIECCOB
3alIOMUHAHUS ¥ TIOBTOPCHHS;

- OTIopa Ha OMPEACICHHBIC M TOYHBIC TTOHSATHS,

- HCIIOJIb30BaHUE VISl HIUTFOCTPAIIMA KOHKPETHBIX IIPHUMEPOB;

- MIPUMEHEHHUE BOIIPOCOB JIJISI MOHUTOPHUHTA TIOHUMAHUS;

- paszeicHue U3y9aeMoro MaTepraia Ha HeOOIbIINe JOTHICCKUC
OJ10KH;

= YBEJIMYCHHE JTOJIM KOHKPETHOTO MaTepraja | COOIOACHNUE MPUHITATIA
OT MPOCTOTO K CIIOKHOMY IIPH OOBSICHEHUU MaTepHaa;



- HaJIM4Yue YE€TKON CHCTEMBI U aJTOpUTMa OpraHU3aIiH
CaMOCTOSITEJIbHBIX padOT U IPOBEPKU 3aAaHUN € 0053aTE€IbHON KOPPEKTUPOBKON 1
KOMMEHTapUsAMU;

~ YBEJIIMYEHUE JIOJM METOAOB COLMANIbHOM CTUMYJLUU (oOpaleHue
BHUMAaHUS, alIesuusl K OrpaHUYEHMsIM 110 BPEMEHHU, KOHTAKTHBIE BHUJBI padoT,
IpyNIIOBBIE 3a/1aHUs Ap.);

~ oOecrnieueHrne OECIPENsITCTBEHHOIO JOCTYNa B MOMELIEHUS, a TaKxkKe
npeObIBaHUS HUX;

- HaJIMYUEe BO3MOXXHOCTH HCIOJIb30BaTh WHIUBUAYATIbHBIE YCTPOHUCTBA
U CPEJCTBA, MO3BOJISIONINE 00ECTIEUYUTh PeaTH3aIiio IPrOHOMUYECKUX TPUHIIUIIOB
U KOoMpOpTHOEe TpeObIBaHME HAa MeECTe B TEUEHHUE BCEro Mnepuoja y4yEObl
(mojcTaBkH, cielMaIbHbIC TOAYIIKHU U Ap.).

CTyaeHTBI C HAPYIIEHUSIMH cJIyXa (TJIyxue, ¢J1adocabimanue,
MO3IHOOIJIOXIIIHE)

- OpeJoCTaBIeHUE  OOpa30BaTEIbHOTO  KOHTEHTa B TEKCTOBOM
ANEKTPOHHOM (hopmaTe, MO3BOJISAIOIIEM NEPEBOIUTH ayIUANIbHYIO (DOPMY JIEKIIUH B
IJIOCKOIIEYaTHYI0 HH()OPMALHIO;

— HaJIU4Yue BO3MOYKHOCTH UCII0JIb30BaTh UHIUBUYAJIbHbBIE
3BYKOYCUJIMBAIOIIME YCTPOMCTBA U CYPJOTEXHUYECKUE CPEACTBA, MO3BOJISIOLINE
OCYILECTBIATh MPUEM U TNepenavy MHPOpMaAHU; OCYLIECTBIATh B3aUMOOOPATHBIHI
NEPEeBOJ] TEKCTOBBIX M ayauno¢ainoB (OJOKHOT s pedeBOro BBOJA), a TaKKe
3aIliCh U BOCIIPOU3BEACHHUE 3pUTENBHON HHPOPMAIIIH.

— HaJUM4Me CHUCTEMBbl 33JaHHUl, O00ECHeYMBAIOUINX CHUCTEMAaTH3ALUI0
BepOAJIbHOIO MaTepHajia, €ro CXeMaTH3aluio, MEepeBOJ B TaOJHUIbI, CXEMBbI,
OMOPHBIE TEKCTHI, TJIOCCAPHIL;

— Hajguyhe HArSAHOTO  CONPOBOXACHUS  M3y4aeMoro  Marepuana
(CTpYKTYpHO-JIOTHYECKUE CXEMbl, TaONulbl, TpaduKH, KOHIEHTPUPYIOIIHE M
obo6maromue nHGOPMAaIMIO, OTIOPHBIE KOHCIIEKTHI, pa3aTOUHbIA MaTepuan);

— Hajgu4ue 4E€TKOW CHCTEMBI U aJITOPUTMA OPraHr3alui CaMOCTOATENbHBIX
paboT ¥ IPOBEPKH 3aaHUI C 0053aTEIbHON KOPPEKTUPOBKOM U KOMMEHTAPHUSIMH;

— o0ecrnieyeHUe TMPAKTUKU OINEPEKAIOLEro YTEHMs, KOrJa CTYICHTbI
3apaHee 3HAKOMATCS C MaTEepUaJioM M BBIIEISIOT HE3HAKOMbIE M HEMOHSTHBIC
CJIOBA U (PparMeHTHI;

— 0coObIil peueBOr pexuM padboThl (0TKA3 OT JJIMHHBIX (pa3 U CIOKHBIX
IPEIOKEHH, XOPOIIasi ApTUKYJIISLNS; YETKOCTh U3JI0KEHUS, OTCYTCTBUE JIMIITHUX
CIIOB; TOBTOpeHHE (pa3 Oe3 H3MEHEHHs CJIOB M TMOpsIKa HX CIEJOBaHMS;
o0ecrieueHrne 3pUTEILHOTO KOHTaKTa BO BpeMs TOBOPEHHMS M 4YyTh OoJiee
MEJUIEHHOTO TEMIIA PEYH, UCIIOIb30BAHUE €CTECTBEHHBIX )KECTOB U MUMHUKH );

— uérkoe  COOJIOJICHHE  aJIropuT™Ma  3aHATHS HW  3aJaHdd I
CaMOCTOATENbHON paboThl (HA3bIBAHUE TEMbI, NTOCTAHOBKA II€JIM, COOOUICHUE U
3aMKCh IJIaHa, BbIICJIEHUE OCHOBHBIX MOHATHUI U METOJOB UX M3YUYEHUSs, YKa3aHUE
BUJIOB JIEATEJIbHOCTH CTYJEHTOB M CIOCOOOB MPOBEPKH YCBOEHUS MaTepuala,



cioBapHas pabora);

— coOmongeHue TpeOOBaHUN K NPEIbSABISEMBbIM YYE€OHBIM TEKCTaM
(pa30uBKa TEKCTa Ha YAaCTH; BBIJCIICHUE OMOPHBIX CMBICIOBBIX MYHKTOB; UCIOJIb-
30BaHUE HArJISAHBIX CPENICTB);

- MUHHMHA3A1U BHEIIHUX [IIYMOB;

— TMPEeAOCTaBICHUE BO3MOXKHOCTH COOTHOCHUTH BepOanbHBINA U rpaduueckuit
MaTepual; KOMIUIEKCHOE HCIIOJIb30BAHUE IIMCBMEHHBIX M YCTHBIX CpEICTB
KOMMYHHUKAIIUH [IPH padboTe B TPYIIIIE;

— COYETAHHE Ha 3aHATHUAX BCEX BUJIOB PEUEBOM JIE€ATEILHOCTH (TOBOPEHUS,

CJIyIlIaHUs, YT€HUs, TUChbMA, 3pUTEIBHOIO BOCIIPUATHUS C JINLA TOBOPSAILLETO).

CTyneHThI ¢ IPOYUMH BUAAMHU HAPYILIEHUM
(AII ¢ HapymieHusIMHM pedu, 3a00/1eBaAaHNs YFHAOKPUHHOM, HEHTPAJIbHOM
HEPBHOM U CEPACYHO-COCYAUCTOM CUCTEM, OHKOJIOTHYecKUe 3200/ 1eBaHHA)

— HaJINYME€ BO3MOXXHOCTH HCIIOJIb30BATh UHMBHIyaJIbHbIE YCTPONCTBA U
CpEJICTBA, MO3BOJISIOIINE OCYIECTBISATh IPUEM U IIEpeiady HHPOpMaLUK;

— HaJM4ue CUCTEMBI 3aJ]aHuii, 00eCIIeUNBAIOIINX CUCTEMATHU3ALINIO
BepOaJIbHOrO MaTepuala, €ro CXeMaTH3aluIo, IEPEBO/ B TAOJIUIIbI, CXEMBI,
OIIOPHBIE TEKCTHI, TJIOCCAPHIL;

— HaJu4Me HarJIsgHOTO COIPOBOXKIEHUS N3y4aeMOT0 MaTepHaa;

— HaJgu4ue Y€TKOW CHCTEMBI U aJITOPUTMA OPTraHU3ALMH CAMOCTOSTENbHBIX
paboT 1 POBEPKHU 3aJIlaHUM C 00s13aTENBHON KOPPEKTUPOBKON M KOMMEHTAPUIMU;

— o0ecrneyeHre IPAKTUKHU ONEPEKAIOIEro YTeHUs, KOT1a CTYICHTbI
3apaHee 3HAKOMSATCS ¢ MaTEPUAJIOM U BBIIEISIOT HE3HAKOMBIE M HETIOHATHBIE
CJIOBa U (pparMeHTHI;

— MNPEeIoCTaBICHUE BO3MOKHOCTU COOTHOCUTH BEpOAJIbHBIN U rpaduyecKuii
MaTepHa; KOMIUIEKCHOE UCTI0Ib30BaHNUE MMCbMEHHBIX M YCTHBIX CPE/ICTB
KOMMYHUKALIMH NpU paboTe B Tpynie;

— COYETaHUWE Ha 3aHATHUAX BCEX BUJOB PEUEBOM ACATENBHOCTU (TOBOPEHMUS,
CIIyILIaHUsl, YT€HUs1, TUChbMa, 3pUTEIBHOIO BOCIPUSATHS C JIMIA TOBOPSIIETO);

— MpeAocTaBiIeHUe 00pa30BaTEIbHOIO KOHTEHTA B TEKCTOBOM AJIEKTPOHHOM
dbopmare;

— MNPEJOCTAaBICHUE BO3MOXKHOCTH MPEAKYPCOBOIO  O3HAKOMJIEHUSI C
collepKaHMEM y4yeOHOM AMCHMIUIMHBI W MaTepuajioM IO Kypcy 3a CYET
pa3MelieHust tHpOpMallui Ha KOPIOPATUBHOM 00pa30BaTeIbHOM MOPTAJE;

— BO3MOXHOCTh BECTH 3aluCh YydeOHOW HWH(MOpPMAlMKU CTyJIEHTaMU B
ynooHou ans HuX (opme (ayauanbHO, ayJUOBH3yalbHO, B BHJE IMOMETOK B
3apaHee MOATrOTOBIEHHOM TEKCTE).

— NMPUMEHEHHE IOATAMHOM CHCTEMbl KOHTPOJs, Oojiee 4acThlil KOHTPOIb
BBITIOJIHEHUS 3aJaHUM 1711 CAMOCTOSITENIbHON padOThlI,

— CTUMYJUPOBAHHUE BHIPAOOTKHU Y CTYJEHTOB HAaBBIKOB CAMOOPraHU3aIuU U
CaMOKOHTPOJIS;



— HaJIM4YUC 11ay3 JJIA OTJAblXa U CMCHbBI BUJI0B JACATCIBHOCTH I10 X0y
3aHATHA.



