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PaGouas nporpamma coctanena na ocuose @I'OC BO - GakanaspHar 1o HanpasJICHHIO
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Paboyas mporpamma paccMoTpena # 000pena Ha 3acenaHun kadeaps Meranaypray |
XHMHAYECKHX TeXHONOrni 74
09.01.2024, npooxon N 4 /!

3as. kadenpoi .~ Ceec. 1: A.C. XapucHko

Pa6ouas nporpamma oioGpena Merouueckol komuceneli UMMuM
20.02.2024 r. nporokon Ne 4 IEN. e cmpp—
Tpeacenarens —A.C. Cannnosn

CornacoBaHo:

3as. kadenpoit Texnomnornii 0GpaGoTKy MaTepHANOB e % 7

A.B. Mosuep
Pafouas mporpaMMa COCTaRieHa: / 7 /
nouent kadeapst MuXT, Kanj, XHM. Hayk 7pY  C.A. Kpeuiosa
Penensent: - %«
JaoueHT Kadenpsl XuMuH, KaHil. TEXH. HAYK ' === JLI'. Konana




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor _ 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHus AUCHUIUIMHBL «OOmIas W HeEOpraHuveckas XUMHsD) SBISIOTCA:
dbop-MUpOBaHUE Yy CTYICHTOB COBPEMEHHBIX TIPEJCTABICHUNA O CTPOCHHMH M CBOMCTBax
XUMHYECKHX BEUIECTB, 3aKOHOMEPHOCTSAX MPOTEKAaHUS XMMHUYECKUX MPOIIECCOB, CIIOCOOHOCTH
MCIIOJIb30BAaTh 3TH 3HAHUS B CBOCH NMPOQEeCCHOHAITBHOMN e TEIILHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucturuimaa O01mas 1 HeopraHu4YecKasi XUMHS BXOJUT B 00513aTEbHYIO YacTh y4eOHOTO
T1aHa 00pa30BaTeIHLHON MPOTPAMMBL.

Jnsi  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAJICHUSA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Xumus B o0beMe cpesiHeld 001eo0pa3oBaTeIbHOMN MIKOJIBI.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIE TPH M3yYEeHUHW TAHHOW AUCIUILIMHBI OyIyT
HEOOXOUMBI TSl U3yYCHUS TUCIUILTIHH/TIPAKTHK:

OCHOBBI METAIITYPTUYECKOTO TPOU3BOJICTBA

MarepuanoseneHue

duznueckas XuMus

MeTo/16I MCCIIEIOBAHUS MATEPUAIIOB M IIPOIIECCOB

be3onacHOCTb KU3HENEATEIBHOCTH

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHMsI AUCUUIUIMHBL (MOayisi) «OOmiasi 1 HEOPraHUYECKask XUMUS»
oOyyaroImuiics JoIKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

OIIK-1 CrmocobeH pemars 3amadd MPO(HECCHOHATBLHOW JEATCIBHOCTH, MPUMCHSS METOIbI
MOJICIIMPOBAHMSI, MATEMAaTHYECKOT'O aHAJIM3a, €CTECTBEHHOHAYUHBIC U OOIICHHKEHEPHBIC 3HAHUS

OIlIK-1.1 Hcnone3yeT eCTeCTBEHHOHAy4YHbIE 3aKOHBI M INPUHLUIIBI NPU PELICHUH
IIPaKTUYECKUX 3a1a4

OIIK-1.2 Pemaer cranmaptHele mpodeccuoHanbHbIE 3aladd ¢ [PUMEHEHHEM
00IIeMH)XEHEPHBIX 3HAHUHI

OIIK-1.3 [Ipumensier METOABI MOJENIMPOBAHMS W MAaTEMaTHYECKOro aHalu3a AJis
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPUKJIAIHOTO XapakTepa




4. CTpyKTypa, 00b€éM U colepKkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4acos;

— caMocTosTenbHas pabora — 122,4 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynuTopHas = o
KOHTaKTHast =
5 E z dopMa TEKYILETO
T
Pasnen/ Tema &l ( s 22 Bin KOHTPOIA Kon
2| (Bakax. gacax = .
> a ) 3 © |camocTosTenbHOl | yereBaeMoCTH 1
JIACIMTUTHHBI N [ ., | kommeTenn
2 £ paboThI TIPOMEKYTOUHOM
nal. | mpakr. | = @
Tlex. Z'g aTTecTaluu
3aH. | 3aH. |Q &
1. Pazgen 1
1.1 Xumuueckas TepMOJUHAMUKA.
-TermoBo#t  3dexkr XumMudeckoit -
peakuuu. 3akoH lecca u ero CaMOCTOSITEIBHOE
CJICJICTBHSI. n3yvdeHue
BZ[HT OISl M €€ U3MEHEHHE B '{ye%HOﬁ Kontponbnas OIK-1.1,
e3 JILI;aTe CaKLINU 1105 18 Jm};e aTypbl; pa6ora, ycTHEIH OIIK-12,
pesy. P ) PaTYPHI; onpoc OIIK-1.3
- OHeprust ['n60ca u ee u3MeHEHUE - oopmIIeHHE
B M300apHO-U30TEPMUIECKHX KOHTPOJIBHON
cucremax. Hanpasnenue paboThI
XHUMHYECKUX MPOLIECCOB.
HWroro no pazaeny 0,5 18
2. Paznen 2
2.1 XumMuueckoe paBHOBECHE.
CaMOCTOSITENEHOE
- VYenoBus XHMHYECKOTO JBvaCHIe
paBHOBeECHSL. Koncranra qyeq6ﬂoﬁ Kontposbnas OIlK-1.1,
paBHOBECHSI. 1105 16,4 M paboTa, yCTHBIN OIIK-1.2,
. JATEPaTypHI;
- BnusHue BHemHuX ycinoBuil Ha orpoc OIIK-1.3
- oopmieHHE
XHUMHYecKoe paBHOBecue. [IpuHIUMI .
KOHTPOJIBHON
Jle-1llarense.
paboTHI
Wroro no pazneny 0,5 16,4
3. Paznen 3
3.1 XuMuueckasi KHHETHKA. -
- CKOpOCTh XUMUYECKON peakLnu U CaMOCTOSITEJIBHOE
METO[IBI €€ PeryINPOBAHUSL. U3ydeHHe
g KI/IHI:;TIZKa P 00paTHMBIX qyquHOf/'I Konrponbnas OIIK-1.1,
XUMHYECKHUX eaKHPIfII) u 1105 18 nn};e aTypBbl; paGora, ycrubiii OIIK-1.2,
p PaTYpBI, ormpoc OIIK-1.3
XAMHYIECKOE PaBHOBECHE. - oopmieHHE
- Karanuzaropsl U KaTaJuTHYECKUE KOHTPOJIBHON
CUCTEMBI. paboTHI




Uroro no pazaeny 0,5 | | 18 |
4. Pazpmen 4
4.1 Xumu4yecKHe peakuud B
pacTBopax.
CaMOCTOSTENbHOE
- CrocoObl BBIpaXKEHHSI COCTaBa
n3yveHune
pacTBOpOB. N
yueOHOI KonrponbHas
- PactBopb! 3JIEKTPOJIUTOB. .
JIUTEPATYPHI; pabota, ycrabrii | OITK-1.1,
DNeKTPOJIUTHYECKAS JTUCCOLUAIIHSL.
N 0,5 20 - opopmiieHHUE orpoc, caaya OIIK-1.2,
KucnotHo-ocHOBHEIE CBOHCTBa .
KOHTPOJIBHOM nabopaTopHBIX OIlK-1.3
BEILIECTB. Peaxiuu HMOHHOTO
paboTsl; pabor Nel, 2
obOMeHa.
N - oopmnenue
- uccouuaiust Bojabl. BomopomHblii
J1a00PaTOPHBIX
nokaszateiss pH.
N pabot Nel, 2
- 'maponus coneit.
HWroro mo pasueny 0,5 20
5. Paznen 5
5.1 Ctpoenue aToma. CaMOCTOSITEIIBHOE
- KgsanroBeie uuciaa. CrpoeHue U3yUYCHHUE
MHOT'03JIEKTPOHHBIX aTOMOB b };6HOI71 KonrposeHaz OIK-11,
PDOHHD ) 1 20 i pabora, ycraeiid | OIIK-1.2,
- Iepuoanyeckuii 3aKOH U cUcTEMa JIUTEPaTyphl;
onpoc OIIK-1.3
J.N. Menneneesa. I[lepnonndaeckue - oopmieHHE
CBOMCTBA XMMHUYECKUX DIIEMEHTOB. KOHTPOJIBHOM
paboThI
HWroro no pazaeny 1 20
6. Paznen 6
6.1
OKHCIIUTENhHO-BOCCTAHOBUTEIILHBIC
PEaKIHH. DIEeKTPOXUMHUIECKHE
CHCTCMBI.
CaMOCTOSITENEHOE
- Peaxunu OKHCIICHHS u
n3yveHue KonrponbHas
BOCCTAHOBJICHUS B  XUMHYECKHX 6O aGoTa. VCTHBIH OIIK-1.1,
npoiieccax. 1 30 HH};G ATVDLL: P on’ }(I)C OIIK-1.2,
- DJIEeKTPOXUMHMYECKHE MPOLECCHI. PaTYPBI, p OIIK-1.3
. - oopmieHHE DK3aMeH
TanpBaHMYeCKUiA JJIEMEHT. .
KOHTPOJIBHON
DeKTpOXUMHUYECKast KOppO3usl. AGoThL
DnexTpoinm3 u JIIEKTPOIHBIE p
MpouecCsl B BOJAHBIX CHUCTEMAaX U
pacruiaBax.
Hroro no pazaeny 1 30
Hroro 3a cemectp 4 122,4 9K3aMEH
Hroro no aucnumninuae 4 122,4 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaauimoHHble 00pa30BaTE/bHBIC TEXHOJOTMU OPUCHTUPYIOTCS Ha OpraHU3aIlHio
00pa30BaTeNbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MpPsAMYH TPaHCISALUI 3HAHUM  OT
npenoaaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOJIOB 00y4eHHsI). YueOHast ACSITENLHOCTD CTYJEHTa HOCHT B TAKHX YCJIIOBUSX, KaK MMPaBUIIO,
PENPOYKTUBHBIN XapakTep. opmMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMsS — [OCIENOBAaTeIbHOE W3JIOKEHHE MaTepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

- JlJaboparopnas pabota — opranuzanus yueOHoi paboThl C pealbHbIMU MaTepUATbHBIMU
1 UH(POPMAIMOHHBIMU OOBEKTaMH, DKCIEPUMEHTalIbHAs padoTa ¢ aHAJIOTOBBIMU MOJECISIMU
pealbHbIX 0OBEKTOB.

2) MHTepaKkTUBHbBIC TEXHOJIOTHU — OpPTraHU3aIis 00pa3oBaTeIbHOIO Mpoliecca, KOTopas
IpeJinoiaraeT akTUBHOE U HETMHEIHOE B3aUMO/IeHCTBUE BCEX YUACTHUKOB, JIOCTI)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO JJIsi HHX o0Opa3oBareNbHOr0O pesynbrata. Hapsmy co
CHEIMAM3UPOBAHHBIMA ~ TEXHOJOTHUSIMH  TaKOro  pojJa  MNPUHIUIN  HWHTEPAKTUBHOCTH
MPOCIICKUBACTCA B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa3oBaTENbHBIX  TEXHOJOTHH.
HHTepakTUBHOCTD MOAPA3ZYyMEBAET CYOBEKT-CyOBEKTHBIE OTHOILICHHUS B X0Ji¢ 00pa30BaTeIbHOTO
npolecca 1, Kak ciaeicTBue, (opMUpoBaHUE caMOpa3BUBaroLIEiicss HPOPMAIMOHHO-PECYPCHOM
cpenpl. Dopmbl yueOHBIX 3aHATHI:

- CeMuHap-aucKyccusi — KOJUIEKTUBHOE OOCYXJAEHHE KaKOro-JIMOOo CIIOPHOIO BOIIPOCa,
npoOyieMbl, BBISBJICHHE MHEHUH B rpymne (MEXIpyHIoBOH AMAajor, JTUCKYCCHSI Kak
CIIOp-MaJor).

3)  HudpopMarMOHHO-KOMMYHHUKAIHOHHBIE ~ 00pa30oBaTe/bHbIC  TEXHOJIOTHH  —
opraHu3aiys 00pa3oBaTeILHOrO MPOlecca, OCHOBAHHAs HAa TPUMEHEHUH CIICIIMAIU3UPOBAHHBIX
MPOrPaMMHBIX Cpell M TEXHUYECKHX CPEICTB paboThl ¢ uHpopmanuein. Popmbl yueOHBIX
3aHATHIL:

- Jlekuus-Bu3yanu3amnusi — W3JIOKEHUE COACP)KAHUS COIMPOBOXKIACTCA Mpe3eHTaIen
(eMoHCTpaIe yueOHbIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUIEOMATEPHUAIIOB).

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. MapreiHoBa, T. B. Heopranudeckass xumusi : yueOuuk / T. B. MapreiHoBa, 1. U.
Cymnonurkas, 0. C. AreeBa. — 2-¢ u3n., ucrp. u gorn. — Mocksa : UHOPA-M, 2023. — 348 c.
+ Jlon. MmaTepuaisl [DnekTpoHHbIN pecypC]. — (Bsiciiee oopa3zoBanue: bakanaspuar). — DOI
10.12737/1860987. - ISBN 978-5-16-017553-9. - Tekct : oanekrponsbii. - URL:
https://znanium.com/catalog/product/1860987 -Pexwum gocTyna: mo mojamnucke.

2. Ocuosel xumun: Yueonuk / B.T. Usanos, O.H. I'eBa. - MockBa: KYPC: UHOPA-M,
2019. - 556 c. - Tekcr : anexkrponnslid. - URL: https://new.znanium.com/catalog/product/1022478

0) lonotHuTEIBLHAS JTUTEPaTypa:


https://znanium.com/catalog/product/1860987
https://new.znanium.com/catalog/product/1022478

1. Maxotkuna, E. C. PacTBOpbI 2JIEKTPOIUTOB M HEAIEKTPOIUTOB | yueOHoe nocodue / E.
C. Maxotkuna, M. B. llly6una, C. A. Kpsutosa ; MI'TY. - Maraurtoropck, 2012. - 87 c. : Ta6un. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/3489 - MakpooObekT. - TekcrT :
3JIEKTPOHHBIN. - FIMeeTcst medyaTHbIi aHaJIoT .

2. MaxotkuHna, E. C. PactBopsl : yue6HOe nocooue / E. C. Maxortkuna, M. B. lllyouna,
C. A. Kpsuiosa ; MI'TY. - Maraurtoropck : MI'TY, 2014. - 1 snektpown. onr. auck (CD-ROM). -
3ari. ¢ tutya. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/371 -
MakpooOBeKT. - TeKCT : 31eKTpoH-HbIU. - CBeneHus jocTymnHbl Takke Ha CD-ROM.

3. Maxotkuna, E. C. Xumudeckue 3JIeMEHTHI MU MUHEpalbl B Ouocdepe : yueOHOE
nocobue / E. C. Maxorkuna, M. B. Illyouna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anektpon. ont. guck (CD-ROM). - 3arm. ¢ Turyn. o9kpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/20680 . - Makpooobekr. - TekcT :
AIIEKTPOH-HBIH. - CBeteHus AocTynHbl Takxke Ha CD-ROM.

4, Tapmun, A. I1. OGmas 1 HeopraHuuyeckas XUMHs B CXeMax, PUCYHKax, TaOauIax,
XMUMHYECKUX peakuusix : yaeonoe nocoodue / A.I1. ['apmmnH. — 2-e u3 ., ucnp. u gon. — Mocksa :
NH®PA-M, 2022. — 304 c. — (Beicmee oOpa3oBanue: bakamaBpuar). — DOI
10.12737/1070937. - ISBN 978-5-16-015940-9. - Tekcr : oanekrponssii. - URL:
https://znanium.com/catalog/product/1853100 — Pexwum goctyma: 1o MoAIucKe.

B) MeToanyeckue yKazaHus:

1. Maxotkuna, E. C. Knaccer Heoprannueckux BemectB. OCHOBHBIE 3aKOHBI XUMUU !
npaktukym [mis By3oB] / E. C. Maxorkuna, M. B. Illyouna ; MarHutoropckuii roc.
texunyeckuid yH-T UM. ['. . HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. - 1
CD-ROM. - 3aru. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2757 - MakpooosekT. - Tekcr
ANEKTPOHHBIN. - CBeieHus AocTynHbI Takxke Ha CD-ROM.

2. MaxotkuHna, E. C. Komtonano-aucrnepcusie cuctemsl : paktukym / E. C. MaxoTkuHa,
M. B. llly6una ; MI'TVY. - Maraurtoropck : MI'TVY, 2019. - 1 snektpon. ont. auck (CD-ROM). -
3aru. ¢ TuTyi. 9kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2363

- MakpooObeKT. - TeKCT : 351eKTpOoH HbIH. - CBeeHus nocTynHbl Takke Ha CD-ROM.

3. Maxorkuna, E. C. Ilpaktukym mo oOmieii U HEOpraHMYecKOW XHMHUH . ydeOHOe
nocodwue. (4. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1
snektpoH. ont. jguck  (CD-ROM). - 3arm. ¢ tutym. 9kpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObekr. - TekcT :
AIIEKTPOH-HEIH. - CBeteHus JocTynHbl Takxke Ha CD-ROM.

4. Maxotkuna, E. C. Dnementsl V-VIII rpynn nepuoaudeckoil cucteMbl XMMHYECKUX
anemenToB /. V1. Menzeneesa : maboparopusiii npaktukym / E. C. Maxotkuna, M. B.11lyouna ;
MI'TYVY . - Marautoropck : MI'TVY, 2018. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ Tutyn.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2143 - MakpooOBEKT.
- Tekcr : anexTpoHHbIH. - CBeneHus AocTynHbI Takxke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:


https://host.megaprolib.net/MP0109/Download/MObject/3489
https://host.megaprolib.net/MP0109/Download/MObject/371
https://host.megaprolib.net/MP0109/Download/MObject/20680
https://znanium.com/catalog/product/1853100
https://host.megaprolib.net/MP0109/Download/MObject/2757
https://host.megaprolib.net/MP0109/Download/MObject/2363
https://host.megaprolib.net/MP0109/Download/MObject/1447
https://host.megaprolib.net/MP0109/Download/MObject/2143

IIporpammHoe o0ecnieuenne

Haumenoanue .
1o Ne torosopa Cpoxk neiicTBUS JITULEH3UU
7Zip CBOOOJHO PACHPOCTPAHIEMOE 0eCcCpoYHO
FAR Manager CBOOOJIHO PAaCIPOCTPAHIECMOE 0OCCCPOUHO
Bpaysep Yandex |[cBoGomHo pacmpocrpaHsemMoe OECCPOYHO
MS Off_lce 2007 Ne 135 ot 17.09.2007 O6eccpouHo
Professional

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX I/IHq)O]Z)MaIII/IOHHLIe CIIPaAaBOYHbIC CUCTEMBI

Hassanue xypca CchIIKa
HarnponansHas uH(OpMAIIMOHHO-aHATUTHYCCKAST
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IPOMBINIICHHONH COOCTBEHHOCTH

Poccuiickass  T'ocynmapcTtBeHHas — OuOmmoTeka.
Karanoru

DOnekTpoHHbIe pecypcebl 6ubanoreku MI'TY um.
I'.1. Hocoa

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneueHne TUCIUTIIHHBI (MOLYJIs1)

https://www.rsl.ru/ru/4readers/catalogques/

https://host.megaprolib.net/MP0109/\Web

MatepuraiabHO-TeXHUYECKOE 00eCrIeYeHNE IUCHUIUIMHBI BKIIOYAET:

VY4eOHble ayauTOpUM Uil TPOBENEHUS 3aHATUN JIEKUUOHHOTro THnHa. OcCHalleHue:
MynbTUMeauiiHBIE CpeICTBA XpPAaHEHHUS, [IEPeJauu U MpeICTaBIeHs UHPOPMaLUH.

VY4eOHble ayIUTOPHH ISl TIPOBEIEHHS Ta00paTOPHBIX pabOT: XUMHUECKUE Ta00paTOPHH.
OcHamenue: XUMHUYECKUE peEaKTHBBI, XHUMHUYeckas mocyna, JlaboparopHoe oOopynoBaHue,
Tabmuna «llepuoanueckas cucreMa XMMHUYECKHUX B3J€MEHTOB», Ilmakarsl mo Temam paboueit
POTPaMMBI.

VY4eOHble ayauTOpUU JUIsl TPOBEIACHUS MPAKTUUYECKUX 3aHATHH, TPYINIOBBIX H
UHIUBUYAJIbHBIX KOHCYJIbTAllUM, TEKYIIErOo KOHTPOJS M IPOMEXYTOUYHOM aTTecTaluH.
OcHnatenue: Jlocka, MyJTbTUMEIUIHBIN IPOEKTOP, IKPaH.

[TomernieHus s caMocTOATENbHON paboThl o0yvaromuxcs. OcHaiienue: IlepcoHanbHble
KommbioTepsl ¢ maketom MS Office, BrixogoM B MHTEpHET M ¢ IOCTYNOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenne s XpaHeHuss U OPOQUIAKTHYECKOrO  OOCTYXHBaHUS  yueOHOIo
obopynoBanusi. OcHamenue: Ilkadpl n1s8 XpaHeHUs y4eOHO-METOAMYECKON JOKyMEHTAIUH,
ydeOHOro 000py/IOBaHMS M YYEOHO-HAIVISIIHBIX MOcoOuH, WHCTpyMEHTHI i peMOHTa
71a00paTOpPHOTo 000PYIOBAHUS.
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6 YueOHO-MeTOAHYECKOe o0ecneyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCsH

9K3aM€Hab;u0HHbl€ 60npocol

1. OcHoBHbIE TOHATUS ATOMHO-MOJIEKYJSIPHOTO y4Y€HUS: aTOM, MOJIEKYIa,
XUMHAYECKHIA 3JIEMEHT, TIPOCTOE U CIOKHOE BEIIECTBO, XUMHUYECKask GopMyIia.

2. 3akon ABoranpo. Uucno ABorampo. MonekymsipHas U MOJISIpHAasi MacChl.
MoJib Kak eIMHUIa KOJIMYECTBA BELIECTBA.

3.  Crpoenne aroma. KopmyckymnspHo- BOJHOBOW Jyanu3M 3JIEKTPOHA,
NPUHIUI HEONpeAeIeHHOCTH . KBaHTOBO-MEXaHMYECKOE OOBSICHEHUE CTPOSHUS
aToma.

4. Bonnosas ¢yukuus. YpasHenue lllpenunrepa. KBaHToBble umcia, ux
¢busnueckuii cmpica. ATomHbie opouTanu (AQO) U UX pacloNokKEeHHE B IPOCTPAHCTBE.

5. MHoOrosnexTpoHHble aroMmbl. [IpUHIUIBI HOCTPOEHUS 3NEKTPOHHOU
obonouku: npuniun [laynu, npasmno Kieukosckoro, mpaBuio ['yHza.

6. Ilepmogmueckas cucrema osiementoB J[.M.MenneneeBa (IICD) u
3JIEKTPOHHAs CTPYKTypa aroMoB. [IpuumHa nepuoanYecKoro M3MEHEHUsI CBOWMCTB
3JIEMEHTOB.

7. Xumunyeckas tepmonuHamuka. Cucrema. Kiaccudukamus cucrem (mmo
OTHOIIECHHIO K OKpY’Karolled cpene, MO arperarHoMy cocrosiHuio). Ilapamerpsr
COCTOSIHUS, QYHKIIMHU COCTOSHUS.

8. Xwumunyeckas TepMonuHamMuKa. BHyTpeHHsIsI sHeprusi cuctemsl. llepBbiit
3aKOH TePMOIMHAMUKH. TerioTa u paboTa.

9.  DHrajmpnus CUCTeMBI. DK30- U JHJIOTepMUYECKHE Tporiecchl. 3akoH ['ecca,
clencTBUs U3 Hero. Tepmoxumudeckue ypaBHeHus. [IpuBectu npumepsl.

10. Dwuramprmms 00pa3oBaHUs BelIecTBAa. PacderT SHTAIBINU PEAKIMH IPH
CTaHAAPTHBIX YCIOBUAX. DK30- U SHAOTEPMUYECKHE peaklnu. [IpuBecTr mpumMepsl.

11. DOwurpomnus, e€ Qusnueckuii cmbici. V3MeHeHue HHTpONHH B
M30JIMPOBaHHBIX cHCTeMaxX. BTopoll 3akoH TepMOauHaMUKHU. Pacuér u3meHeHus
SHTPOIHH MPU XUMUYECKUX Tpolieccax v Ga3oBbIX nepexoaax. [IpuBecTu mpumepsl.

12. CobGopanas »Heprus ['n66ca u e€ U3MeHeHHe B XUMUYECKUX TPOIleccax.
HanpaBnenne xummudeckux rmpoueccoB. PacdyeT 3Ha4YeHUN TEPMOAMHAMUYECKUX
(GYHKIUH ¢ TOMOIIBIO CIIPaBOYHUKOB. [IpuBecTu npumep.

13. Xwumudeckas KuHETHKA. VICTHHHAs W CpeaHSS CKOPOCTh XHMHYECKUX
peakuuii. ['paduyeckoe m3o0pakeHHe HM3MEHEHHUS  KOHIEHTpPAlMi peareéHTOB M
MPOYKTOB PEakiuu BO BpeMeHHU. DaKTOPHI, BIUAIONINE HA CKOPOCTh XHMMHYECKOM
peaKkiuu.

14. 3akoH paeicTBUA Macc, KOHCTaHTa CKOPOCTH, €€ (DU3WYecKuil CMBICI.
I'padmueckoe u3o0paskeHHWE 3aBHCHUMOCTH CKOPOCTH PEaKIHUd OT KOHIICHTPAIUH
peareHToB (Ha MpHUMepe PeaKIMM B3aUMOJIEHCTBUS THOCYJb(aTa HATpUs C CEpHOI

KHUCJIOTOM).
15. 3aBHCHMOCTH CKOPOCTH peakliuu oT TemrnepaTypsl. [Ipasuno Bant-I'odda.
VYpaBHenne  AppeHuyca. OKCIIEpUMEHTAJIBHOE ~ OMNpEACIEHUE  3HAYCHUS

TEMIIepaTypHOTO KO PUIIMEHTA CKOPOCTH U SHEPTUH aKTUBAIIUH PEAKIIHH.

16. PerynupoBaHusi CKOPOCTH pEaKIMU C IOMOIIBIO KaTalu3aTOpOB.
AKTHUBHBIE MOJIEKYNBl. DHEPrus aKTHBALlMM pEaklUU. DHepreTuyeckas auarpamma
X0Ja XUMUYECKON pEeaKLIUH.

17. Xwumumueckoe paBHOBecue. OOpatuMple W HEOOpaTUMBIE PEAKIIUH.
I'paduueckoe n300pakeHNe U3MEHEHUSI CKOPOCTEN MPSAMON M 00paTHON peakiy BO
BpemeHu. KoHncranTa paBHOBecHs], €€ CBSA3b ¢ M3MEHEeHHeM dHeprun [ mb0ca peakuuu.



18. Xwumuueckoe paBHOBecue. CIOBUT XMMHUYECKOTO paBHOBecus. [IpuHIum
Jle-IllaTense. BnusiHue KOHUEHTpaIUil BEIIECTB, AABJICHUS, TEMIIEPATypbl HA CABUT
paBHOBecus. Ponp Karaau3aTopoB  IpU  JOCTH)KEHHHM CHUCTEMaMHM COCTOSIHHS
XUMHUYECKOTO PAaBHOBECHS.

19. Cnoco0bl BbIpaXkeHHUSI COCTaBa PacTBOpA: MOJSIPHOCTh, HOPMAaJbHOCTD,
MOJISUIBHOCTb, TUTP, MacCOBast 10151, MOJIbHAs OJIA.

20. DnekTponMTHYecKas IUCCOIUANMA. DIEKTPOJUTHl M HEIIEKTPOJIHTHIL.
CunbHble U cradbie 371eKTpoauThl. CocTaBlIeHNE HOHHO-MOJIEKYISPHBIX YPaBHEHHIH.

21. DnexTponuTHUYECKas  JAWCCOIMAIMS  KHCIOT, OCHOBaHWH, COJIEH,
amoTepHBIX TUAPOKCcUI0B. [IpuBecTH npumepsl.

22. Dnextponutudeckas nucconuanus. Crenens nucconuanuu. [Ipumenenue
3aKOHA JEHCTBYIOLIIMX MacC K TPOIECCY AMCCOIHUAIMKM CIaObIX 3JIEKTPOJIUTOB.
Koncranra nucconumanumn.

23. DnexTpoIuTHUYECKas AMCCOLUAIus BoIbl. BogopoaHblii U rTHApOKCHUIBHBIN
[IOKa3aTeNH.

24. Tunponmu3 coneit. M3menenme pH pacTBopoB coseli B pe3ynbTare
ruapoausa. CreneHb U KOHCTaHTa TUAPOIIN3a.

25. Honnble paBHOBECHs B PacTBOpax MaJOpPaCTBOPUMBIX 3JIEKTPOIHUTOB.
PactBopumocts. IlpousBeneHue pacTBOPUMOCTU. YCIIOBUS 0Opa3oBaHMsl WU
pPacTBOPEHUS OCAIKOB.

26. OKHCITUTETHHO-BOCCTAHOBUTENbHBIE peakuuu. CTerneHb  OKHCICHHS
3JIEMEHTOB, 3aBUCUMOCTb €€ OT moyiokeHus sineMeHta B IICD. Oxuciaurenu u
BocCTaHOBUTEeNU. HampaBieHue npoTekaHusi OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuui.

27. BO3HHMKHOBEHHE PAa3HOCTH MOTEHIMAIOB HA TPAHUIIE DIIEKTPOI-PAcTBOP.
PaBHOBeCHBIN 31€KTpoAHBIA TMOTeHIMaN. M3MepeHue CTaHAAPTHBIX SJIEKTPOIHBIX
MOTEHLNAJIOB. PsJl cTaHIapPTHBIX 3JEKTPOAHBIX TOTEHIIUAJIOB.

28. VYpaBHeHHE  OHIEKTpPOAHOro  moTeHuuana (ypaBHeHue  Hepncra).
KoHueHTpaOHHBIN rajlbBAHUYECKUN 3JIEMEHT.

29. TaneBanmueckuit osnement (I.2.). BJC I'.D. mpu craHmapTHBIX WU
HECTaH/IapPTHBIX YCIOBUSX.

30. Kopposzus. Koppo3ust MeTanioB B pa3NnuyHbIX cpefax. 3aluTa MEeTaioB
OT KOppO3WM. 3amMTHble NOKpbITHSA. KaTonHas © MNpOTEKTOpHas —3alluTa.
NHruburopsl.

31. DOmnekrponu3. CymHOCTH D3IEKTPOJM3a. DIEKTPOJIU3 PACTBOPOB U
pacmuiaBoB. [lociienoBaTeIbHOCTh KATOAHBIX M @HOJIHBIX MPOILECCOB MPH JIEKTPOIIN3E
BOAHBIX pacTBopoB. [Ipumenenue »snextponusa. [lonmydyenue u padunupoBanue
MeTtauioB. HaHecenne ranbBaHMYECKUX MOKPBITHH.

32. 3akoHBI 3MeKTpoiiu3a. PacueT KoimdecTBa BemecTBa (MaccChl. 00bema),
BBIIEIIAIOLIETOCS Ha d1eKTpoze. [IpuBecTu npumepsl.

33. OOmmue cBoOiicTBa METAIIOB. BBIIENEHNE META/UIOB W3 UX COEIVHEHMUIA.
Xumudeckasi akTHBHOCTh METAJJIOB.  MeTaibl Kak BOCCTAHOBUTEIIH.

34. BzaumopeiicTBHE METAUIOB C BOJOW, BOAHBIMH PAcTBOPAMH KHCIOT H
COJIEH.

35. Bogmopon, ero xumuveckre cBoiCTBa. Bogopo IHbIE COCTMHEHUS METAIIOB
Y HEMETAJUIOB.

Ilpumeput 3a0anuii no memam

IIpumep 3a0anus no meme: «Kunemuxa. Pasnosecue»
1: Kak uzmenutcs ckopocts auccoruanuu N,O,4 o peakumu:



N204 = 2N02,

ecnu HavanbHast kKoHueHTpauus N2Oy4 cocrasisiia 0,08 MoJb/11, 2 K MOMEHTY HAaCTYILICHUS
paBHOBecust qucconunpoBaio 50 % NyOg.

2: HaiiTu HayalibHbIe KOHLIEHTPALUK UCXOAHBIX BelIeCTB A U B 1 KOHCTaHTy paBHOBECHS
K. peakuuu, npoxoxsuiei B cucreme: A ) + 2B ) & C ),

€CJIM PaBHOBECHBIC KOHIIEHTPAIMK paBHBL, MoJb/1: [A] = 0,6; [B] = 1,2; [C] = 2,16.

3: nst paBHOBecHOM cucteMsl: FeO () + CO(y < Feyo + CO,
KOHCTaHTa paBHOBecus paBHa K. = 0,5. Onpenenutb paBHOBecHbIe KoHLeHTparuu CO u
CO,, MOJB/11, €cli HaYaTbHBIE KOHIIEHTPAIIMU ITUX BEIIECTB COCTABIISIIH, MOJIb/JI:

[CO]. = 0,05; [CO,],; = 0,01.

4: Hammcatb BbIpaKeHUE KOHCTaHTHI paBHOBecus K¢ M yKa3aTh HamnpaBlieHHE CMEICHHUS
paBHoBecus npu u3Menenuu P (eciu T = const) u T (ecnu P = const) ans cnenyromux peakiuii:
1) C (rpagun + COsy & 2CO y,  AH® =+ 172,5 xJlx; TT; TP;
2) 2CO ) + Oyy < 2CO; ¢y AH® = -566,0 k]Jlx; 4T; TP;
3) Nz(r) + Oz(r) < 2NO () » AHOr =+ 180,0 x/Ix; \LT; \LP.

Ilpumep 3a0anusa no meme: «Tepmoounamuka »

1: Paccuutath TerioBoi 3pdext peakuuu (1) Mo TepMOXUMUYECKUM YpaBHEHUSIM (2) U
(3). Ykazars, sBusiercst i peakius (1) 3K30- WM SHIOTEPMHUIECKOM.

1) 4 NH; ) +3 02 = 2 N, ) +6 HZO(F);
2) N, ) +3H, = 2 NH3 () s AHOr =- 89,39 KI[)K;
3)  2Hyp + Oy = 2HO), AH®; = - 483,8 k/Tx.

2: Bbluncnuth craHmapTHyro teruiory oopasoBanus NO (), HCXOAs M3 CTaHIAPTHOIM
TCIIJIOTHI 06pa3OBaHI/I$I JUOKCHU A yriiepoaa U TCPMOXUMHUYCCKOI'0 YPaBHCHUA!
- 0 —
C (rpadur) T 2N20(r) =CO, ot ZNZ(F), AH", =-557,5 kJ[x.

3: IIpu Hekoropoit Temneparype T sHaoTepMudeckas peakiust A—B mpakTuuecku uaer
10 koHIa. OnpenenuTs:

1) 3HAK ASOr peakiuu A—B;
2) snak AGY; peakin B—>A mipu Temmeparype T;
3) BO3MOXKHOCTh MTPOTEKAHHS peakiu B—A mpu HU3KHX TeMIepaTypax.

Ilpumep 3a0anus no meme: « Pacmeopor»

1. Tutp pactBopa Opomua kanus ¢ mIoTHOcThIo 1,074 r/mia pasen 0,1071. Paccuuraiite
MacCOBYIO JI0JI0, MOJISIPHYIO KOHLIEHTPALMIO SKBUBAJICHTA, MOJISTIBHOCTh PacTBOPA.

2. Tlpomssenerue pactBopumoct AgsAsO; cocraBmser 11072 B kakoMm oGbeme
HaCBILIEHHOI'O pacTBOpa coAepkuTcs 6,4 MI 3TOU COJN.

3. Beruucaure pH B 0,0001H pactBope H,SOq.

4. CocTaBbTe MOJIEKYJIPHBIC 1 HOHHO-MOJIEKYJIIPHBIC YPaBHEHUS:

(CuOH),CO3 + HCI =

NH4" + OH™ = NH,OH

5. lokaszats amboreproctb SH(OH)s.



CN™

6. Kakue 13 nepeunciaeHHbIX COJIel MOABEPratoTCs THAPOIIN3Y:

Aleg , NaCN , Be(N03)2 , C&Clz.

7. KoHcTaHTa [ucconuanuy HUaHOBOJAOPOIHOM KUCIOTHI paBHA 7,9+107,

Haiitu crenens muccommarmu HCN B 0,001M pactBope. HaliTi KOHIIEHTpalMiO HOHOB
B 3TOM pacTBOpE.

Ilpumep 3a0anus no meme: «Cmpoenue amomay

- I[J'ISI HpI/IBeI[éHHI)IX OJICKTPOHHBIX COCTOSIHUM YKa3aTb KBAHTOBBIC YHCJIa 3JICKTPOHOB.

3d* 4s° 5s° 5p*

- CocTaBUTH 2IEKTPOHHBIE (DOPMYJIIBI HIIEMEHTOB C MOPSAKOBEIMH HOMEPaMHU

Z =56 Z-16

yKa3aTh BO3MOKHOBAJICHTHBIE AJIEKTPOHBI M CBOMCTBA JIEMEHTOB B HOPMAaJIbHOM
COCTOSTHUM aTOMOB (MeTaJll, HEeMeTaJll);
JUTSE BO3MOYKHOBAJICHTHBIX JIEKTPOHOB COCTABUTH JIEKTPOHOTpadpuuecKue
dbopMyIibl B HOPMAIbHOM U BO30YKIAEHHBIX COCTOSHUAX aToMa. YKa3aTh
BO3MOYKHBIE BAJICHTHOCTH (JUIsI BO30YKIEHHBIX COCTOSIHUM yKa3aTh JIEKTPOHHBIC
(opMymBI);

ykazaTh BO3MOXHBIE C.O. 3]IEeMEHTOB B COSIMHEHUSX ;

1uist Beicuiei C.0. 1-ro anemMeHTa coCTaBUTh (POPMYITY OKCHAA U YKa3aTh €ro
XapakTep (KUCIOTHBIN, OCHOBHBIN, aM(pOTEPHBII), a TAKKE POPMYJIbI
THJIPOKCUIOB U couiell. [IpuBecTy Ha3BaHUS BCEX COECMHEHUH.
nu1st orpuniarenbHoit C.O.  ( ecnu eCTh) 2JIEMEHTa COCTAaBUTH (PopMyITy
BOJIOPOJIHOTO COEMHEHUs, conu. [IpuBecTn Ha3BaHUS

Ilpumep 3a0anus no meme: «OKuUCIUMENbHO-60CCHAHOEUMETbHBIE PEAKUUU »

1.CocTaBuThH YpaBHCHUA OKHCIUTEIbHO-BOCCTAaHOBUTEILHOM pc€aKknuu, I/I)Iy'H_[eﬁ B IIPSAMOM
HaIlpaBJICHHUH.

MetogoMm anekTpoHHOro OamaHca mnogoOparh Kodd@uIMEeHTh. YKa3aTb

OKHCIIUTCIIb U BOCCTAHOBUTCIIb.

Na,SO3 + (NH4)28 + H,0 =
MnO, + H,SO, + KJ =

Al + K>,Cr,07 + H,SO, =
NaBiO3; + NaOH + MnSQO, =
KMnQO4 + KBr + H,SO,4 =

2. I[aHBI OKHCJIIMTCIIBHO-BOCCTAHOBUTCIIBHBIC IIApPbI, CpCaa. CocTaBUTh YPaBHCHUC

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakiuu, WAyIIed B MpsMOM HampaBieHHH. PaccuuTtaTh
IIEKTPOJIBHIKYILYIO CHITY.

K>CrQO4, KCrO, / C|2 i KCIl/ KOH
©CrO2/Cr0, =—017B ©Cl,/2CI'=1,36 B

3J1el<mp0xumuqec1<ue npoveccol

Onwumute padory rampanudeckoro snementa: Co|CoCl; || AuCls| Au
Vkaxure: 1) anexTpoIHBIE TPOIIECCHI

2) TOKOOOPA3YIOUIYIO PEAKIIUIO

3) 2NeKTpOIHbIE MOTEHIIUATIBI



4) BNEeKTPOABWKYILYIO CHIY IMPH CTAHAAPTHBIX YCIOBHSX W TMPH  KOHIICHTPAIUSIX
HOHOB [Co2+ 1=10,001 mouns/ 11, [AU 3+] =0,1 MomB/ 1.

HanummTe cxemy koppo3uu Metaiuta  Ph , Haxomsiierocst B KOHTakTe ¢ T
1) B kucnoi cpene; 2) BO BIIXKHOM aTMocdepe.

Onpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, ecid
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

CocTaBbTe IEKTPOHHO-UOHHBIC YPABHEHUS AJIEKTPOTHBIX TIPOIIECCOB (aHO/ MHEPTHBIH ) 1
MOJICKYJISIPHOE YpaBHEHHE PEAKLIUH, IPOUCXOAALICH IPU IIEKTPOIIH3E:

a) pacriaBa NaOH;

0) pactBopa CoSOqy,

Bbruncnute (¢dakTuueckoe KOJIMYECTBO MeETalljla, IOJYyYeHHOr0 Ha Karoie MpH
anextpoisuze Co(NO3), ecitu 3JeKTposIu3 MPoBOAMIM B TeueHuu 1 4. Beixoa MeTasia mo
TOKY cocTaBuI 85%.YKaXUTe BO3MOXKHBIE MPUUYUHBI YMEHBIICHHUS BbIXOAAa METajuia 1o
CPaBHEHMIO C PACUETHBIM.



OIIeHO‘leIe cpeacrea Jid MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEJICTBA /ISl NPOBEACHUs MPOMEKYTOYHON aTTeCTAlNM:

Kon
HHOUKAaTOpa

NHaukatop JOCTHKEHUS KOMITETEHIIUU

OneHouHble CpeaCcTBa

OIIK-1: Cnocoben pemarb 3aga4d  NpogecCHOHAIBLHON IeATeJbHOCTH, NPHMEHsII MeTOAbl MOJCJHPOBAHHMS, MATEeMAaTHYeCKOIr0 AaHaJM3a,

€CTCCTBCHHOHAYYHbIC U oﬁmenﬂmeﬂepﬂme 3HAHUA

OIIK-1.1

I/ICHOJII)?;yeT CCTCCTBCHHOHAYYHBIC 3aKOHBI U
ONpUHOUIIBI IIpX  PCIICHHUH ITPAKTHYCCKHUX
3aga4

Teopernueckue BOIPOCHI

1.  OcHOBHbBIE MOHATHSA aTOMHO-MOJIEKYJSIPHOTO YUYEHHUsS: aTroM, MOJIEKYIa,
XUMHYECKHH JIEMEHT, IPOCTOE U CIIOKHOE BEIIECTBO, XUMHUYECKast (opMyIa.

2. 3akoH ABorazpo. Uucino Asoraapo. MonekyssipHas U MoJisipHast Macchl. MoJib
KaK €IMHUIA KOJINYECTBA BEILLECTBA.

3. DOHTampnMs CHCTEMBbl. DK30- M 3HAOTEpMHUYECKUE Mpolecchl. 3akoH [ecca,
CIeJICTBUS U3 Hero. TepMoXuMuYeckue ypaBHEHHUSL.

4.  DOutponus, e€ puznyeckuil cmpici. M3MeHeHrne SHTPONUH B U30JIMPOBAHHBIX
cuctemax. BTopoil 3aKk0H TepMOJUHAMUKHY.

5. CBoOonnas sHeprus ['mb0ca u e€ W3MEHEHHME B XMMHUYECKUX IpoOIeccax.
Hanpapnenne XUMHYECKUX MPOLIECCOB.

6. Xwumunyeckas KuHeTHKa. ICTUHHAS M CPEHSS CKOPOCTh XUMHUECKUX PEaKIUil.
@akTOpHl, BIUAIOIINAE HA CKOPOCTh XUMHUYECKON PEAKLIAH.

7.  3aBUCHUMOCTb CKOpPOCTH peakuuu oT temneparypsl. IIpaBuno Baut-I'odda.
YpaBHeHnue Appenuyca.

8.  PerynupoBaHMsS CKOPOCTH pEaKIUH C MOMOIIbI0 KaTaJu3aTOpPOB. AKTHUBHBIE
MOJIEKYJIbl. DHEPrUsl aKTUBALIUU PEAKIIHH..

9. Xwumunyeckoe paBHoBecue. OOparumMblie 1 HeoOpaTumble peakiuu. KoHcranra
paBHOBecHsI, €€ CBS3b C U3MEHeHueM >Heprun ['nboca peakuuu.

10. Xwumunueckoe paBHOBecue. CHBUI XHMMHUYECKOro paBHoBecus. [IpuHuun
Jle-lllaTtense. BnusHMe KOHLEHTpauui BEIIECTB, AABJICHUS, TEMIEPaTypbl HAa CIBHT
paBHOBecHs. Posib  karanu3aTopos OpU  JOCTMOKEHMM CHUCTEMAMHU  COCTOSIHUS
XUMHYECKOT'0 PABHOBECHS.




Kon
WHIUKaTOpa

NHaukatop JOCTHKEHUS KOMITETEHIIUU

OneHouHble CpeacTBa

Tecmui

11. PactBopsl. CrioCOOBI BBIpaXKEHUS KOHIICHTPALIUU PACTBOPOB.

12. PactBopsl siekTponuToB. CTeneHb U KOHCTaHTA AJIEKTPOIUTUYECKOM
Jqucconuanuu. 3akoH pazbasnenust OcTBanba.

13. Jluccoumanusi KUCIOT, OCHOBAaHUH, coyeil. AM(MOTEpHBIE ANEKTPOIUTHI.

14. PactBopumocTs. [IpomsBeneHne pacTBOPUMOCTH. YcCIOBHE OOpa3oBaHUA U
PacTBOPEHMS OCAKOB.

15.  Hucconmanus Boasl. MoHHOE npousBeaeHue Boabl. pH.

16. T'maponus coneii. CTeneHb U KOHCTAHTA TUIPOIIH3A.

17. Crpoenue aroma. KopnyckyiasipHO- BOJHOBOM Jyalu3M 3J€KTPOHA, PUHIUI
HeomnpeaeneHHocTH . KBaHTOBO-MexaHHUYecKoe 0ObSICHEHUE CTPOSHUS aToMa.

18. BomuoBas ¢ynkuus. YpaBHenue Ilpemunrepa. KBaHTOBBIE uYHCla, HX
dbusnueckuit cmpicia. ATomHble opouTanu (AO) U UX PACIONOKEHHUE B TPOCTPAHCTBE.

19. MHOro3meKTpoHHBIE aTOMBI. [[pUHIUITEI TOCTPOCHHUS SJIEKTPOHHOW 000TOUKH:
npuHuun laynu, npasuno Kneukosckoro, npasuiio I'yHna.

20. Tlepmommueckass cucrema dnemeHToB JI.M.Menneneea (IICD) "
JJIEKTPOHHAsI CTPYKTypa aroMmoB. [IpuyMHAa NEepHOINYECKOr0 H3MEHEHMsI CBOWCTB
AJIEMEHTOB.

21. OxuCIuTEeNbHO-BOCCTAaHOBUTENIbHBIE CBOMCTBa BemiecTB. Kitaccuduxanms
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

22. DnekTpoxuMHYecKHe cucTeMbl. 3akoHbl Dapaes. DNeKTPOAHbIM NOTEHIIHA.

23. TanpBaHWYECKUH DIIEMEHT.

24. DNeKTpOXMMHUYECKHE CHCTEMBI: JJIEKTPOJIHM3 pacIIaBOB U  PACTBOPOB.
AHOJHBIN 1 KaTOIHBIN npouecchl . [[puMeHenne 3neKkTponnsa.

25. Kopposus. Bunsl koppo3un. CriocoObl 3alIUTH METAJIIIOB OT KOPPO3HH.

1. CranpaptHble TemaoBble 3QPeKThl IPUHATO 0003HAYATD:
273
a) AUct B) Q 101,3




Kon
WHIUKaTOpa

NuaukaTop JOCTUKEHHS] KOMIIETEHIUN

OneHouHble CpeacTBa

06) AH°y9s r) AHcrt
2. Kakue u3 npuBeICHHBIX PEAKIUI SBISIOTCSA SHAOTEPMUICCKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 KJx/moib
0) Hy+4/2 0,=H,0, AH = -242 K]Ix/moib
B) 1/2 N2+ 1/20,=NO , AH =90 K]I»x/moib
r) 1/2Hy+ 1/2 1,=HI, AH = 26 K]Ix/mMoi1b
Kak u3MeHsieTCst SHTPONUS MPH PA3I0KEHUH KapOoHaTa KalbI[Hs?
a) yBEIIMYUBACTCS B) HE YMEHbBIIACTCS
0) yMeHbIIaeTCs T') HE 3HaI0

CKOpOoCTh XMMHUYECKOH peakluu — 370 ...

a) BpeMs, 32 KOTOPOE MOJIHOCTHIO PACXOIyeTCs OJTHO U3 HCXOIHBIX BEIICCTB

0) U3MeHEeHNe KOJIMYECTBA BEIIECTBA PEareHTOB (WU MPOIYKTOB) pEaKlUU B €IUHUILY BpEMEHHU
B €IMHHIIE O00BEMA

B) KOJIMYECTBO BEIIECTBA MPOJIYKTOB PEAKIIUU K MOMEHTY OKOHYAHHSI peaKluu

B xakux enuHHIIAX BBIPAXKAETCS CKOPOCTh XUMHUUECKON peakiunuu?
a) moib 1 —1c -1

0) 6e3pazMepHas BeIMUMHA

B) MOJIB” ¢

Ot kakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMUUECKUX PEAKIIH1?
a) OT MPUPOJBI PEATUPYIOLIUX BELECTB

0) OT TeMmepaTypbl

B) OT 00beMa PEaKkIIMOHHOTO COCy/a




Kon
I/IHI[I/IKaTOp JOCTHXCHHUSA KOMIICTCHIIUN OI_IGHO‘-IHBIG Cpel[CTBa
WHIUKaTOpa

7. .3nauenue PH 0,1 M pactBopa HCIO4 paBno
1)1 2)2 3) 11 4) 13

8. Jlnsa monmaBneHus ruaponusa xiopuaa xpoma (III) cnegyer
J00aBUTH COJISTHYIO KUCIIOTY
100aBUTH IIETI0Yb
pa30aBUThH pacTBOpP BOAOH
MOBBICUThH TEMIIEPATYPY

9. CreneHu OKUCIICHUS KACIOPO/ia a) B BOJIE U 0) B IIEPOKCHJIC BOJOPOIA COOTBETCTBEHHO PABHHI ...
a)—2;0)—-2
a)—2;0)+2
a)—2;06)—-1

10. Ilepmanranar kamus B OBP, mpoTekaronux B KHCIIOH cpesie, BOCCTaHABIUBACTCS JIO ...
kaToHa Mn2+
MaHraHat-uoHa MnO42—
okcuaa mapranua (II) MnO
11.
XHMHYeCKOe TOHATHE «KOIHYeCTBO BellecTBa» 0003HavaeT:
1) mopiuro BelecTBa, H3MEePeHHYIO B MOILAX: 2) maccy BellecTBa;
3) 6*10% CTPYKTYpPHBIX UaCTHII BEIIeCTBA: 4) 4HCI0 MOJeKYTI BelllecTBa.

OIIK-1.2 Pemraer crangaptHeie MpOGECCHOHATLHBIE — Ormpenenure TepMOAMHAMUYECKYIO BO3MOKHOCTD IpoTekaHus peakuuu CaO + 2 Cyq) =
3a7a4d C HMPHUMEHEHHEM OOLIEHHKEHEPHBIX = CaC; () + CO(), AH; = 460 x>k mpu cTaHAAPTHBIX yClIoBHUAX. PaccuuTaiite Temmneparypy
3HAHUU Havanma peaknun, ecaum S(CaO)=38 JIx/monb'K; S(C)=6 [Ix/moms K; S(CaCy= 70
Jbx/mone-K;  S(CO)=197 [Ix/mons-K.
— Ornmumwmre padboty ranpBanndeckoro snementa: Co|CoCl; || AuCls| Au
VYkaxwure:
O DJIEKTPOAHBIE MPOLECCHI




Kon
WHIUKaTOpa

NHaukatop JOCTHKEHUS KOMITETEHIIUU

OneHouHble CpeacTBa

O TOKOOOPA3YIOIIYIO PEAKIHIO
O DIEKTPOIHBIC MOTCHIHAIIBI

O  JJICKTPOABMIXXYILIYIO CUITY IIPpHU CTAHAAPTHLIX YCIOBUAX

—  Peaxuust uzer no ypauennio:  4NHs (1) +50,(r) = 4 NO(r) + 6H,0(r), AH’ <0,
Hanmmmnre
o BelpaxkeHue ckopocTu npsMoil 1 00paTHON peakLuu
o0 BeIpakeHue KOHCTAHTHI PABHOBECHS
VYkaxure HarpaBlieHUE CMEILEHHUs] pAaBHOBECHS:
©0 A) npu NOBBIIICHUH JABIICHUS,
o b) npu yMeHbIIEHUU TeMIIEpaTyphl.

— HauanpHble KOHIEHTPALMK UCXOIHBIX BemecTB B peakuu: 2 SO, ) + 02 ) = 2 SOj3 () 61N
paBubl 1,8 mons/n SOz u 2,4 Monbs/n Oy. Bo ckoibKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K
MOMEHTY, koraa npopearupyet 0,8 mois/m SO,?

— 3akoHYHUTE MOJICKYJIIPHOC U COCTABbTC COKPAICHHOC HOHHO-MOJICKYJIAPHOC YPABHCHUC  IJIA
peakmwmii: Pb(OH), + HNOz=...; Pb(OH), + KOH=....
MnS + H,SO, —, Fe(OH); + NaOH —, NH4CI + KOH —.

— Hamucars ypaBHEHHUS peakiuii ruaposm3a B MojiekysipaoM u nonnom sujae: CrCls, NaNOg,
K>CO:s.

— COCTaBBTe YpaBHCHUA OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ:
KMnO4 + NaNO; + H,SO4 —, Cl‘z(SO4)3 + Br, + NaOH —.
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

— Hapucyiite sHepreTudecKkyro AuarpaMMy XoJa XMMU4ECKOM peakiuu. Jlaiire K Heil




Kon
WHIUKaTOpa

NHaukatop JOCTHKEHUS KOMITETEHIIUU

OneHouHble CpeacTBa

MOSICHEHUSI. Y Ka)KUTE SHEPTUI0 aKTUBALIUU PEAKIUU.

3anummTe ypaBHEHUS SJIEKTPOJIMTUUECKONW TUCCOIMAIIMU KUCIIOT, OCHOBAHUM, COJICH,
aM(OTEPHBIX TUAPOKCHIIOB.

[Tosb3ysick TabMUIIEH paCTBOPUMOCTH, IPUBEINUTE TIPUMEPHI TPEX BEIIESCTB, KOTOPHIC B
pacTBopax 00pa3yroT Cyiab(]ar- HOHBI. 3aMUIIUTE YPAaBHEHUSI SJIEKTPOITUTHUECKON
JUCCOITMAIIMU ITUX BEIECTB.

OIIK-1.3

[Ipumenser MeTOAbl MOJETUPOBAHUS U
MaTEMaTHYeCKOro aHaiu3a JUid pelIeHUS
3aa4  TEOPETHMYECKOr0 U  MPUKIIATHOTO
Xapakrtepa

Hns peakunu CHy () + CO; ( = 2 CO () + 2 Hy ) onpenennte BO3MOXKHOE HalpaBICHHAE
CaMOIIPOM3BOJILHOIO TEYCHHUS PEAKIMK NPU CTAHAAPTHBIX YCIOBHSX M IpU Temmepartype T
=927°C, ecnu TermIoBoit 3¢ (deKT peakuuud 10 3aJaHHON TeMmIepaTrypbl HE H3MEHHUTCS.
YKaxkuTe: a) BBIICISICTCS WIM TMOTJIOLIAeTCS JHEPrusi B XOJ€ peakiuu; 0) MPUUUHY
HaWJEeHHOTO U3MEHEHUs PHTponuu. PaccunTtaiiTe TeMiieparypy Havajaa peakitu.

Bripazure uepe3 KOHUEHTpAIlMM PEareHTOB KOHCTAHTBI PABHOBECHS CIENYIOLIUX pEeaKLuu
Ny + 3 Hory = 2 NH3(, AH = -92,2 xJIx. YKaxuTe HalpaBIeHUE CMEIIEHHs XUMUYECKOTO
PaBHOBECHSI TUX PEAKIIHIA: a) P MOHWKEHUH TEMIIEPATYPHhI, €CIIU JaBlIEHHE TTOCTOSHHO; 0)
TIPY TIOBBIIICHUN JIABJICHUS, €CITH TEMIIEpaTypa MOCTOSHHA.

['oMmorenHnass peaknus nporekaeT mo ypasHeHuro H; ¢ + L (7 = 2 Hly. Hauvansnas
KOHIIEHTpanus Bojgopoza 2,1 Momb/1, noza 1,5 Monb/1. Bo ckonbko pa3 U3MEHHUTCS CKOPOCTh
peakmuu, koraa npopearupyet 30% Bogopona?

CKOJIBKO MHJUTMIMTPOB 96%-HOT0 pacTBOpa CEpPHOM KUCIOTHI ¢ IUIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosienus 2 i1 0,25M pactopa?

Kakue w3 crnemyronmx conerr mnonseprarorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?




Kon
WHIUKaTOpa

NuaukaTop JOCTUKEHHS] KOMIIETEHIUN

OneHouHble CpeacTBa

CocTaBpTe MOHHBIE W MOJIEKYJISIPHBIE ypPaBHEHHUs TUAPOJIM3a COOTBETCTBYIOLIUX COJICH.
Kaxkoe 3nauenue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJIeH?

PaccunraiiTe S7CKTPOABMKYIIYIO CHIIy W ONPEICIUTE HAMPABICHHE CAMOIPOHU3BOJIHLHOTO
NPOTCKAHHWS  pEaKIMM NP CTAHJAPTHBIX  YCJIOBUSIX,  HCIONBb3yS  3HAYCHUS
OKHUCIIUTENLHO-BOCCTAHOBUTENBHEIX MoTeHruanos HJ + H3PO, — J, + H3PO; +
H,0.

6. Ha ocHOBaHHH IepHOINYeCKO TadIHIEL OXapaKTepH3yiHTe XHMHTIeCKHe JTeMeHTEL ©
TIOpPAIKOBEIMH HOMepaMH 21 1 34: cTpoeHHe aToMa (3apsAa A1pa: COCTaB A7Apa. THCIO 3TeKTPOHOB,
3HepreTHYeCKHX YPOBHel H MOAypOBHeH: 371eKTPoHHAad (popMyIa). GOpMYIBI H XHMHUECKHIT
XapaKTep coelHHeHHH (BEICIIET0 OKCHIA H THAPOKCHIA: BOJOPOIHBIX COeIHHEeHHIT).

[TpuBenuTe cXeMbl S3JEKTPOAHBIX MPOLECCOB M MOJIEKYISIpHbIE YpaBHEHMs pEakIHid,
HPOTEKAIOIINX MPU DIIEKTPOXUMUYECKON Kopposuu ranbBanomapsl Co/Ni: a) B kucioi
cpeze; 6) BO BIaXHOM Bo3ayxe. Onpeaenute yobUlb MacChl aHOAA MPU KOPPO3UH B KUCIION
cpeze 3a 20 MMH, eciii CKOpOCTh Koppo3uu coctaBuia 0,01 r/4.

CocTtaBbTe 3NIEKTPOHHO-MOHHBIE YPaBHEHUS 3JEKTPOJHBIX MPOLECCOB (aHOJ WHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHE PEaKIMH, MPOUCXOASIIeH mpu anekrpoiuse pactBopa CoSOg,
Bbruuciure ¢akTHueckoe KOJIMYECTBO METaslla, MOJTYYEHHOIO Ha KaTOJe MPHU IEKTPOIIN3e
Co(NOs),, ecitu AIIEKTPOIIN3 MTPOBOAWIIN B TedueHNH | 4. BBIX0O1 MeTaiia 1o TOKy COCTaBHII
85%. VYkaxuTe BO3MOKHbIE NPUYMHBI YMEHBIIEHMsI BBIXO/a METajyla 10 CPaBHEHHIO C
pacyeTHBIM.

— IIpoBecTn aHan3 BIUSHUSA KOHIIEHTPALIMA HA CKOPOCTh XUMHYECKOW pEaKIINU

Na;S,03 + H,SO4 = S + SO, + NapSO,4 + Hy0 1o skcnepruMeHTaIbHBIM JaHHBIM.

| Homep | O0BeM, M | Konnentpanus | Bpems | Ckopocts |




Kon

WuaukaTop AOCTHKEHHSI KOMIICTCHITUH O1ieHOYHBIC CPE/ICTBA
HHIUKATOpa
OIIbITa Na,S,03 H,O H,SO,4 Na,S,03, 107% | nosmnenus peaxiuu, 107,
MOJIB/JT MYTH, C 1
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5

[To nanHBIM TaOIUIBI TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHIICHTPAIUH
taocynbdara Hartpusi, Crenarth BBIBOJA O 3aBHUCHMOCTH CKOPOCTH PEAKIMH OT KOHIEHTPAIlUU
TUOCYNb(aTa HATPHsL.

8. B 250 r pacTBOpa IIOBapeHHOH COIIH C MaccOoBOH moneil 8% pacTBOPHIM 15 I TOro :Ke Bemect
PaccunraiiTe Maccy cOIH B IIOIYIEHHOM PacTBOpe.

12. B COOTBeTCTBHH C TEPMOXHMHYICCKHM YpaBHCHHEM peaKIIHH
200 =CO2n+ C (@ + 173 KX
paccumTaiiTe, CKOILKO BBIIEIHIOCH TEIUIOTEL, KOI1a MPOpearnposasio 13 1 (H.y.) yrapHOro rasa.




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOUHON AaTTeCTAIlMH, IOKA3aTeJM MW KPUTEPHH
OLlCHUBAHMUSL:

[IpomexxyTrouHast aTTecTanus 1no AuciuiuimHe «OOmas ¥ HEOpraHW4eckass XUMHS» BKIIOYAeT
TEOPETUYECKHE BOTPOCHI, TO3BOJISAIONINE OLEHUTh YPOBEHb YCBOCHHUS 00yUarOIIMMUCS 3HAHUH, U
NPaKTUYECKHE 3a/aHusl, BBIABISIOIINE CTENEHb C()OPMUPOBAHHOCTH YMEHHH M BIaJCHHIA,
POBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH M0 JaHHOM TUCHUIUIMHE IPOBOJUTCS B YCTHON (hOpMeE 10 SK3aMEHAIMOHHBIM OMJIeTaM,
KQKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OAHO IPAKTHUUECKOE 3a/1aHHUE.

Iloxa3arenu u KPUTCPHUHU ONCHUBAHHUSA IK3aMEHA:

— Ha OLEHKY «OTJIHYHO» (5 OayioB) —0OydaromMiiCs JEMOHCTPUPYET BBICOKUH YpPOBEHBb
Cc(OPMUPOBAHHOCTH KOMIICTEHIMH, BBICOKMI YpPOBCHb 3HAaHWH HE TOJBKO Ha YPOBHE
BOCIIPOM3BEJCHUS M OOBsICHEHHsS WH(OpMAalWU, HO W HMHTEIUICKTYaJIbHbIC HABBIKH PEIICHUS
npo0JieM u 3ajau:

® JJaeTCs KOMILUIEKCHAs OLIEHKA MPEJI0OKEHHON CUTYallUH;

® JICMOHCTPUPYIOTCSI TJyOOKHE 3HAHUSA TEOPETHMUYECKOr0 Marepuaja M YMEHHE HX
[IPUMEHSATB;

® [I0CJEN0BATEIbHOE, PABUIILHOE BBIIIOJHEHUE BCEX MPAKTUYECKUX 3aJaHHI;

e yMcHHE 00OCHOBAHHO M3JIaraTh CBOM MBICIIH, JEJIaTh HEOOXOUMBIC BEIBOIBI.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEMOHCTPUPYET CpPEeAHUH YpOBEHb
c(OpPMHPOBAHHOCTH KOMITETEHIIMI:

® JTacTCa KOMIIJICKCHAA OIICHKa npezmoxceHHoﬁ CUTYyalluH,

® JCMOHCTPHUPYIOTCSA NOCTATOYHBIC 3HAHUA TCOPCTUICCKOTO MaT€pHuajla U YMCHHUEC UX
MPUMCHATH,; HO JOITYCKAIOTCA HE3HAYUTCIIbHBIC OIHI/I6KI/I, HETOYHOCTHU

®  BbLIIIOJIHCHUC BCEX MPAKTUYICCKHUX 38.IlaHI/II71; BO3MOXXHbBI CIWHHWYHBIC OIJ_II/I6KI/I,
HUCIIPABJISICMBIC CAMUM CTYICHTOM IIOCJIC 3aMCHAHUS ITPEIIOAaBaTCIIA,

® 3aTpyAHCHUA IPU AHATUTUUYCCKHUX OIICpaluiax, MCPEHOCC 3HAHUN H YMGHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluH.

— Ha OLIEHKY «yI0BJIETBOPHMTEJbLHO» (3 6aiia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHITUH:

® 3aTpPyJHEHHs C KOMIUIEKCHOM OLIEHKOM MPEUIOKEHHON CUTYalllH;

® HEMOJHOE TEOPEeTHYECKOE OOOCHOBaHME, TpeOyrollee HaBOIAIIUX BOIPOCOB
[IPENOIaBaTels;

e  BBINOJHEHNE 3a/IaHUM ITPU NOJICKA3Ke MPEToJaBaTes;

e 3aTpyAHEHUs B (OPMYyIUPOBKE BBIBOIOB.

— Ha OIEHKY «HEYJAOBJIETBOPUTENbHO» (2 0Oamia) — oOydaroImuiics JEMOHCTPUPYET
3HaHusi He Oonee 20% TEOPETHYECKOro Marepuana, JOIYCKaeT CYyHIeCTBEHHBbIE OLIMOKH, HE
MOJKET II0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKYM PEIICHUS IPOCTHIX 3aad.



— Ha OLICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ain) — oOyuaromuiics He MOKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIPOU3BEIECHUS U 00BsICHEHHSI HHPOPMAIIUHU, HE MOXKET MOKa3aTh UHTEIUIEKTyalbHbIe
HaBBIKH PELICHUS MTPOCTHIX 3aj[a4 HEMPABWIbHAS OLIEHKA MPEJIJI0KEHHON CUTYyallNH;



