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Pafiouan nporpamma coctaniesa Ha ocHose OIOC BO - DakaTaBpHAT M0 HATIpaBIeHHIO
noxrotoskr 22.03,02 Metamnypris (nprkas MunoGpuayks Poccun o1 02.06.2020 . Ne 702)

Pafioyas nporpamMma paccMoTpera W onodpena ma jacenanny kadeaper Meranmyprin n
XHMHYECKHX TEXHOMOrHi :

08.02.2023, nporokon Ne 5 [ #2
3an. xadenpoi i =47 ALC. Xapuenwo

Patogas nporpamma ogodpera MeTogpueckol romuccreli HMMuh
09,02,2023 r. npoToron Ne 5
llpeacenatens =" A.C, Capunos

Pafouas nporpaMMa cocTaBlleRa: _
nouent kadenpsr MaXT, kann. TexH. Hayk {ﬁ;—— E.C. MaxoTknHa

(//u

Pengnsent: Iid
noTenT Kadenps XAMWH, KaHI, TCXH, HayK Q-Hﬁ JLI, Kongna




Pa6ouast mporpamma cocrasiiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HanpaBiICHHUIO
noaroroBku 22.03.02 Meramnyprust (npuka3 Munoopaayku Poccun ot 02.06.2020 1. Ne 702)

Pabouas mporpamma paccMoTpeHa U 0J00peHa Ha 3acelaHuu Kadeapsl Metaurypruu u
XUMHAYECKHX TEXHOJIOTHH
08.02.2023, mporokoin Ne 5
3aB. kadenpoit A.C. XapueHko

Pa6ouas mporpamma ogo6pena metoaudeckoi komuccueit UMMuM
09.02.2023 r. mpoTtokon Ne 5
[Ipeacenarens A.C. CaBuHoB

Pabouas nporpamma cocraBiieHa:
noueHt kadeapsl MuXT, kana. TeXH. HAyK E.C. MaxoTkuna

Penensent:
JoLeHT Kadeapbl XUMUH, KaH]. TEXH. HAYK JL.T". Konana




JIner aktyaauzanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpena, odcyxieHa u ogoopena s peanusanuu B 2024 - 2025
yueOHOM rojly Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUMHYECKUX TEXHOJIOTHIA

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

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM TOly Ha 3acenaHuu Kapeapbl MeTaulyprud U XUMHUYECKHX TEXHOJIOTHI

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapqemco

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena g peanusanuu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kageapbl MeTauTypriui i XUMHYECKUX TEXHOJIOTHH

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceqaHuu Kageapbl MeTauTypriud i XUMHYECKUX TEXHOJIOTHH

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpena, oocykieHa u ojoopena s peanusanuu B 2028 - 2029
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTaTypruu U XUMUYECKHX TEXHOJIOTUI

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Ilesin ocBOEHMSI IMCUMILIUHBI (MOIYJISA)

[lensitmu ocBoeHUS AUCHHUIUTUHBI «OOIIas W HEOpPraHWYecKas XHWMHEsD SBISIOTCS:
dbop-MupoBaHue y CTYJCHTOB COBPEMEHHBIX NPEJICTaBICHUNA O CTPOEHHHM U CBOICTBax
XUMHYECKHUX BEIIECTB, 3aKOHOMEPHOCTSX MPOTEKAHHS XUMUYECKUX IPOIECCOB, CIIOCOOHOCTH
MCIIOJIb30BaTh 3TU 3HAHUS B CBOEH NMPodeccrOHAIbHOMN JesTEIbHOCTH.

2 MecTo qUCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI PorpaMmbl

Jucuunmaa O0mas ¥ HeopraHuyeckast XMMHUsI BXOJHUT B 0053aTeNIbyI0 YacTh y4eOHOTO
IuIaHa 00pa30BaTEIBHOM MIPOrPaMMBI.

Jdns  w3ydeHWs  JUCHUIUIMHBI ~ HEOOXOAWMbI  3HaHWs  (YMCHUS,  BIAJCHHSA),
copMUpPOBAaHHBIE B PE3YNIbTATE U3YUCHHUS JUCLIUILINH/ IPAKTUK:

Xumus B 00beMe cpefHeit 001eo0pazoBaTeIbHON IIKOIIBI.

3Hanus (YMEHUs, BIIAJICHUS), TIOJydSHHBIC TIPY M3YYE€HHH JaHHOW JAMCIMIUIMHBI OyIyT
HEOOXOIMMBI JUISI U3YUCHHS TUCIUTUINH/TIPAKTHK:

OCHOBBI METAILTYPTUYECKOTO TPOU3BOICTBA

Marepuanosenenue

dusznyeckas XuMus

MeTo/bI HCCIIEIOBaHMS MaTEPUAIOB M IIPOLIECCOB

be3onacHOCTh KU3HEICATEILHOCTH

3 Komnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaTbl 00y4YeHust

B pe3syinbrare ocBOeHMs IUCHMILIMHBI (Moayisi) «OOmas M HeopraHuyeckas XUMUs»
o0yJaromuics T0KeH 001a1aTh CISAYIONTIMHI KOMIIETCHITHSMHU:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 CrocobeH pemaTh 3aAaddl MPO(ECCHOHANBHOM NEATENHOCTH, MPUMEHSSI METOJIbI
MOJIETTUPOBAHUS, MATEMaTHUECKOT O AaHAJIN3a, €CTECTBEHHOHAYUHbIE U 00LIIENH)KEHEPHbIE 3HAHUS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHBI M IPHUHLMUIBI MPU PEILIEHUU
PAKTHYECKHX 3a/1a4

OIIK-1.2 Pemaer crannaptHele NpoQecCHOHANbHbIE 3a7auyd € IPUMEHEHUEM
00IIEeMHKEHEPHBIX 3HAHUI

OIIK-1.3 IIpuMeHsieT MEeTOnbl MOJEIMPOBAHMS M MAaTEMaTUYECKOrO aHaluu3a s
peLIeHNUs 3a1a4 TEOPETUYECKOr0 U MPHUKJIAIHOTO XapaKTepa




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOZYJIsA)
OO0mast TpyTI0EMKOCTh AMCHUILTHHBI COCTaBisieT 4 3aueTHbIX eawHuil 144 akaj. 4acoB, B TOM

qyucie:

— KOHTaKkTHas padora — 12,9 akan. yacos:
—ayautopHas — 10 akaj. 4acos;

— BHeayIuTopHas — 2,9 akaj. 4acos;

— caMocTosTeNnbHas pabota — 122,4 akas. yacos;

— B (popMe npaxTHuecKoii moarotoBku — 0 akasn. yac;

— IMOJATOTOBKA K DK3aMeHy — 8,7 akaj. yac

dopma arTecTauui - 3K3aMeH

AynuropHas 5 o
KOHTaKTHast =
0 g a z = dopmMa TeKyIero
abora =
Paszen/ Tema &l « o ) | & > Bax KORTPOIA Kon
B aKaj. yacax & N
S akajn, qaca & © |camocrosTenpHOM | ycreBaeMOCTH 1
JCIUTUTAHB N £ ® ., | xommerenn
g £ paboThI POMEXXYTOYHOH
nal. |mpakr. | 5 & aTTecTaluy
Jlek. 5 &
3aH. | 3aH. | QO =
1. Pazpmen 1
1.1 Xumudeckas TepMOJHHAMHUKA.
-TenoBoit 3¢ dexr XuMHYECKOH -
peakuuu. 3akoH Iecca m ero CaMOCTOSITENEHOE
CIIEIICTBUSI. U3yueHHE
- DHTpomusi W €€ HU3MEHEHHEe B yaeOHOU Kontponbras OINK-1.1,
1105 18 pabora, yCTHBIN OIIK-1.2,
pe3yabTaTe peaKiyu. JIUTEPATypPHI; OIIB0C OINK-1.3
- Dueprus ['n66ca u ee U3MEHEHHUE - oopmieHHE P '
B 1300apHO-N30TEPMUYECKUX KOHTPOJIBHOM
cucTeMax. Hampasnenue paboThI
XHUMHYECKUX MPOIIECCOB.
HWtoro no pazzeny 05 18
2. Paznen 2
2.1 Xumuueckoe paBHOBECHE.
CaMOCTOSITEIIBHOE
- VYcnoBus XUMHUYECKOTO HBVACHNC
aBHOBECHSI. Koncranra Y N KonTtponbuas OIIK-1.1,
eOHOM
paBHOBECHS. 105 16,4 i . pabota, yctubiii | OINIK-1.2,
i . JIUTEPaTypPHI; K-13
BrMsHME BHEIIHHX YCIOBHH Ha orpoc OIIK-1.
- oopmieHue
XUMHYeCcKoe paBHOBecue. [IpuHIuM .
KOHTPOJIbHOM
Jle-1llarenbe.
paboTsI
Uroro o pazneny 0,5 16,4
3. Pasznen 3
3.1 Xumuueckass KHHETHKA. -
- CKOpOCTh XMMHUUYECKOH pEaKkIuH CaMOCTOSITENEHOE
METOJIBI €€ PEryINpOBaHuUsL. n3ydeHune KoHtporbHas OIK-1.1
- Kuneruka 00paTUMBIX eOHoii . s
XUMHYECKUX peaxumg u 1105 18 HH};:paTypH' paota, ycrHbiii OIK-1.2,
9
ompoc OIIK-1.3
XMMHYECKOE PaBHOBECHE. - oopmieHne P
- Karanmszartops! u karanutudeckue KOHTPOJIBHOH
CUCTEMBI. paboTh




Uroro no pazaeny 0,5 | 18 |
4. Pasnen 4
41 XuMmuyeckue peakuum B
pacTBopax.
CaMOCTOSITENEHOE
- CnocoObl BBIpaXEHHUS COCTaBa
U3y4deHHe
PacTBOPOB. .
yueOHOM KonrtponbHas
- PactBOpBI AIIEKTPOJIUTOB. .
JIUTEPATYPBI; pabota, ycrubiii | OINIK-1.1,
DJIeKTPOIUTHYECKasT ANCCOLUAINSL.
. 0,5 20 - oopmnenue ompoc, caada OIlK-1.2,
KucnorHo-ocHOBHbIE cBOiicTBa N
KOHTPOJIBHOH 1a00paTOPHBIX OIIK-1.3
BEILIECTB. Peaxin HOHHOTO
paboTsr; pabot Nel, 2
oOMmeHa.
. - oopmiieHHe
- ducconmanus Boasl. BomopoaHsrit
11ab0paTOPHBIX
nokazatenb pH.
. pabot Nel, 2
- I'maponus coneit.
Hroro no pazaeny 0,5 20
5. Pasgen 5
5.1 Crpoenue aToma. CaMOCTOSITEIIbHOE
- KsantoBpie umcma. Ctpoenue H3y4yeHHe
MHOTO03JIEKTPOHHBIX aTOMOB b qyetgﬂoﬁ Konrpombnaz OIK-1.1,
DOHIE ) 1 20 Y pabota, yctubiii | OIIK-1.2,
- [lepromuuecknii 3aKOH U CHUCTEMa JIATEPaTypHI;
orpoc OIlK-1.3
J.. Menneneesa. Ilepuoguyeckue - oopmiieHue
CBOHCTBA XMMHUYECKHX DJIEMEHTOB. KOHTPOJIBHON
paboThI
Hroro no pazgeny 1 20
6. Pa3znen 6
6.1
OKHUCIHTENTHHO-BOCCTAHOBUTEIEHEIE
peaxuuu. ONEeKTPOXUMUYECKUE
CHUCTEMBL.
CaMOCTOSITEIIBHOE
- Peaxuun OKHUCJICHUS 51
H3y4eHHE
BOCCTAHOBIIEHHSI B XHMHYECKHX GHOi KonTponpras OIIK-1.1,
mporieccax. 1 30 i pabora, ycrueiii | OIIK-1.2,
JIUTEPATYPBHI;
- DJNEeKTPOXUMHUYECKHE TIPOIIECCHI. orpoc OIlK-1.3
N - opopmiieHue
lNaneBannveckuit JJIEMEHT. .
KOHTPOJIBHOM
DJIeKTPOXUMHUYECKAs KOppPO3HSL. AGOTLI
DnexTponu3 u 3NIEKTPOIHBIE p
mpouecckl B BOAHBIX CHCTEMax H
pacraBax.
Uroro no pazneny 1 30
Uroro 3a cemectp 122,4 JK3aMeH
Hroro mo aucumiiange 4 122,4 JK3aMeH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

1) TpaaunuroHHbIE 00pa30BaTENBHBIC TEXHOJIOTUM OPUCHTUPYIOTCS HA OpPTaHU3AIMIO
00pa3oBaTeNbHOIO  IIpOLecca, IMPEANOJIATAONIYI0 MPSMYK0  TPaHCIALMIO 3HAaHUM  OT
IpernoiaBaTess K CTyACHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSACHUTEIbHO-MILIFOCTPATUBHBIX
METOZ0B 00y4eHus1). YueOHas e TeIbHOCTh CTYyJJeHTa HOCUT B TaKUX YCJIOBUSX, KaK IIPaBUIIO,
PenpoayKTUBHBIN XapakTep. DopMbl y4eOHBIX 3aHATHIA:

- HMudopmanuoHHas JsekuMs — IOCIEeNOBaTeIbHOE W3JIOXKEHHE MaTepuajla B
IUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE IPEHMYILECTBEHHO BEpOAIbHBIMU CpPEICTBAMU
(MOHOJIOT TIperoaBaTes).

- JlaboparopHas paboTa — opranusanus yueOHOU padOThI C peaIbHBIMU MaTePHAIbHBIMH
U MHPOPMALMOHHBIMU OOBEKTaMHM, HKCIEPUMEHTalbHas paboTa C aHAJIOrOBBIMU MOJENSAMU
peanbHBIX OOBEKTOB.

2) VlHTepakTHBHBIC TEXHOJOTUH — OpraHMU3alMsi 00Pa30BaTEIBHOIO MPOoIecca, KOTopast
IpeJiroiaraeT akTMBHOE U HEJIMHEIHOE B3aUMO/IEHCTBHE BCEX YUACTHUKOB, JOCTH)KEHHUE HAa ATON
OCHOBE JIMYHOCTHO 3HAUYUMOro JUIsi HHMX oOpa3oBaTeslbHOro pesyibTata. Hapsny co
CHELMATM3UPOBAHHBIMU ~ TEXHOJOTMSIMH  TaKOro  poja  MPUHLMII ~ UHTEPAKTUBHOCTH
IPOCIIeKHUBAETCSI B OOJBIIMHCTBE  COBPEMEHHBIX  00pa30BATENbHBIX  TEXHOJOIHMH.
HHTEpakTHBHOCTH MOJPa3yMeBaeT CyOBEKT-CYOBEKTHBIE OTHOIIECHHS B X0 00pa30BaTeIbHOTO
npoliecca u, Kak cieicTBue, (opMUpPOBaHKE caMOpa3BUBarOILEeiicss HH(POPMAIMOHHO-PECYPCHOM
cpenbl. @opMbl yueOHBIX 3aHATHI:

- CeMMHap-IUCKYCCHsI — KOJUIEKTUBHOE O0OCYX/IE€HUE KaKoro-iubo CIOPHOro BOIpoca,
npoOJemMbl, BBISIBICHHE MHEHHH B Tpynmne (MEXrpynmoBOH AHMAaior, JHUCKYCCHS Kak
CIIOp-THAJIOT).

3) HupopManroHHO-KOMMYHHUKAI[MOHHBIE ~ O0Opa30BATENbHBIC  TEXHOJIOTUH  —
opraHu3zanus o0pa3oBaTeIbLHOIO MPOIEcca, OCHOBAHHAS HA NPUMEHEHUH CHEeIMaIU3UPOBAHHBIX
MIPOrPaMMHBIX Cpell U TEXHUYECKHX CpencTB padoThl ¢ HHPopmanuei. PopMbl ydeOHBIX
3aHATHM:

- Jlexuua-Busyanuszanus — W3JI0KEHHE COACPKAaHHUS CONPOBOXKAAETCSA IPE3ECHTALUEN
(meMoHcCTpanueil yueOHbIX MaTepraioB, IPEICTABICHHBIX B PAa3JINYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPahUIeCcKUX, ayaAHo- U BUAEOMATEPUAJIOB).

6 YuedHO-MeTOIMUYECKOE 00ecTiedeHre CAMOCTOSITEIbHOI padoThl 00yYaromuxcst
[IpencraBneHo B mpuiioxeHn# 1.

7 OueHoYHbIe cpecTBA IS IPOBeAeHUsI MPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOe H HHPOPMAIMOHHOE 00ecTieYeHre THCITUTITHHBI (MOTYJIs1)

a) OcHoBHas auTEpaTypa:

1. Ocuossl xumun: Yueonuk / B.T. UBanos, O.H. I'ea. - Mocksa: KYPC: UHOPA-M,
2019. - 556 c. - Tekcr : anexTponHsIit. - URL: https://new.znanium.com/catalog/product/1022478

2. Heopranuueckas xumus . yueOunuk / T.B. MapteiHoBa, M.U. Cynonwunkas, FO.C.
AreeBa. — Mocksa : UH®PA-M, 2018. — 336 c. + [lon. maTepuanbl [DNeKTPOHHBIN pecypc;

Pexxum nmoctyma: http://new.znanium.com]. — (Bsiciee obOpasoBanme: bakamaBpuar). —
www.dx.doi.org/10.12737/25265. - Pexum JOCTyma:
https://new.znanium.com/document?id=302331 - Tekcr : oanekrponsbnd. - URL:

https://new.znanium.com/document?id=302331

0) onotHUTEILHAS JIUTEepaTypa:


https://new.znanium.com/catalog/product/1022478
http://www.dx.doi.org/10.12737/25265
https://new.znanium.com/document?id=302331
https://new.znanium.com/document?id=302331

1. Maxorkuna, E. C. IlpakTukym mo oOmieii U HEOpPraHMYECKOM XUMHMH . ydeOHOoe
noco6wue. (Y. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TV, 2016. - 1
anmektpod. onr. jguck (CD-ROM). -  3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true - MakpooObekT. - TEKCT : 3IeKTPOH-HBIA. - CBEIEHUS JOCTYITHBI
takke Ha CD-ROM.

2. MaxotkuHna, E. C. PactBopsi : yuebHoe mocodue / E. C. Maxotkuna, M. B. [lly6una, C.
A. KpbutoBa ; MI'TVY. - Maruutoropck : MI'TVY, 2014. - 1 snektpos. ont. auck (CD-ROM). -
3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123
798/1346.pdf&view=true - MakpooObekT. - TEKCT : 3JIeKTPOH-HBIA. - CBEIEHUS JOCTYITHBI
takke Ha CD-ROM.

3. Maxortkuna, E. C. XuMuueckue 3JIEMEHTHl U MHHEpalbl B Ouocdepe : ydeOHOE
nocobue / E. C. Maxorkuna, M. B. Illyouna ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1
anektpon. ont. jguck (CD-ROM). - 3Barm. ¢ Turya. 9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135
288/3078.pdf&view=true - MakpooObeKT. - TEKCT : AMEeKTPOH-HbIH. - CBEIEHUS JOCTYITHBI
takxe Ha CD-ROM.

4. Maxotkuna, E. C. Kiaccuyeckue meronpl aHaimmsza . ydebHoe mocobue / E. C.
Maxotkuna, M. B. llly6una ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1 sneKkTpoH. ONT. AUCK
(CD-ROM). - 3arun. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131
503/2680.pdf&view=true - MakpooObeKT. - TeKCT : ANEeKTPOH-HbIH. - CBEIEHUS JOCTYITHBI
takxe Ha CD-ROM.

B) MeToanyeckne yKazaHus:

1. Maxotkuna, E. C. IlpakTukym mo oOuieii U HEOpPraHM4ecKO XUMHMU . ydeOHoe
nocob6wue. (Y. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TVY, 2016. - 1
anmektpon. ont. jguck (CD-ROM). - 3Barm. ¢ Turya.  o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true - MakpooObekT. - TeKcT : 37eKTpOH-HBIH. - CBeIeHHs TOCTYITHBI
taxxe Ha CD-ROM.

2. MaxotkuHa, E. C. Komutonano-aucnepcusie cuctemsl © npaktukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TY, 2019. - 1 sanektpon. ont. auck (CD-ROM). -
3aram. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529
941/3790.pdf&view=true - MakpooObekT. - TeKcT : 37MeKTpOH-HBIH. - CBeneHHs TOCTYITHEI
taxxe Ha CD-ROM.

3. MaxotkuHa, E. C. PacTBOpPBI 2JIEKTPOIUTOB U HEAIEKTPOIUTOB | yuyeOHOe mocodue / E.
C. MaxotkuHa, M. B. lllyouna, C. A. KpsuioBa ; MI'TY. - Marautoropck, 2012. - 87 c. : ta6un. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/11035
20/600.pdf&view=true - MakpooOBbeKT. - TEKCT : ANEKTPOHHBIN. - FIMeeTcst meyaTHBIN aHAJIOT.

4. Maxotkuna, E. C. Dnementsl V-VIII rpynn nepuoanyeckoil cucteMbl XUMHUYECKHX
anemenToB /1. . Menneneesa : nadopatopusiii npaktukyM / E. C. Maxorkuna, M. B.llly6uHa ;
MI'TVY . - Marautoropck : MI'TV, 2018. - 1 snekrpon. ont. guck (CD-ROM). - 3aru. ¢ tutys.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515
216/3587.pdf&view=true - MakpooObekT. - TeKCT : 3MeKTpOHHBIH. - CBEICHHS JOCTYITHBI
takxe Ha CD-ROM.



https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
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COOCTBEHHOCTH
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MarepuanbHO-TEXHHUUYECKOE 0OecIieueHUe AUCIUIUINHBI BKITFOUAET:

VYyeOHble ayIUTOPUM JUIs HPOBEACHUS 3aHATUN JIEKUMOHHOro Tumna. OcHalleHue:
MynpTuMeANIHbIE CPEICTBA XPaHEHUSL, IEpeau U NPECTaBICHUs HHPOPMAaLIUH.

YyeOHble ayAUTOPUH [T IPOBEIECHUS T1a00PaTOPHBIX PAbOT: XUMUUECKUE TaOOPaTOPHH.
OcHamenne: XUMHUYECKHE pPEaKTHBBI, XUMHUYecKas mocyna, JlabopaTtopHoe o0opyaoBaHME,
Tabmuua «llepuoguueckas cucTeMa XMMHYECKHX 3JIEMEHTOB», [lnmakaTel 1mo Temam paboueit
IIpOrpaMMBEI.

Y4eOHble ayauTOpUU [UIsl TPOBENCHHUS TMPAKTUYECKHX 3aHSATHI, TPYMIOBBIX H
HHAUBUAYAJIbHBIX KOHCYJII:TﬂHI/Iﬁ, TCKYHICTO KOHTPOJA H HpOMC)KyTO'—IHOfI aTTeCTalluu.
OcHamienue: /locka, MyabTUMEIUIHBIN TPOEKTOP, IKpPaH.

[Tomerenus A1t caMOCTOsTENBHOM paboThl oOydaronuxcs. OcHarienue: [lepconanbHbie
komreloTepsl ¢ maketom MS Office, Beixogom B MHTEpHET M ¢ IOCTYNOM B 3JEKTPOHHYIO
MH(pOPMAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

[Tomemenue Ui XpaHeHMS U NPO(UIAKTUYECKOTO OOCIYKMBAaHHUS — y4eOHOTO
obopynoBanus. Ocnamenne: Illkadpr mas xpaneHus y4eOHO-METOMUYECKOW JTOKYMEHTAIIHH,
yuyeOHOro oOOpynoBaHHA M y4eOHO-HATJSAHBIX MOCOOMM, WHCTpYMEHTHI Al pEMOHTa
71a00paTOpHOro 000PYIOBAHHUS.
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Mpuiaoxenne 1

6 YueOHO-MeTOAN1YeCcKOe o0ecTieyeHrne CAMOCTOATEILHOH PadoThl 00y4arouXxcst

3K3aMeHaT/;MOHHbZ€ 680Nnpocsl

1.  OcHoBHbIE MOHATUS AaTOMHO-MOJIEKYJISIPHOTO YYEHHS: aTOM, MOJIEKYJ1a, XUMUYECKHUI
3JIEMEHT, IIPOCTOE U CJIOKHOE BEIECTBO, XUMUUECKask (opMyia.

2. 3akon Asoranpo. Yucno ABoraapo. MosekynspHas ¥ MOJIsipHast Macchl. Moib Kak
€IMHUIIA KOJIMYECTBA BEILIECTBA.

3. Crpoenne artoma. KopmyckynsipHO- BOJHOBOH MJyallu3M 3JEKTPOHA, HPUHIHII
HeolpeesIeHHOCTH . KBaHTOBO-MeXxaHHYecKoe 00bSICHEHHE CTPOCHHUS aTOMa.

4. BonnoBas ¢ynkuus. Ypasuenue Llpenunrepa. KBantoBbie uncna, ux (pu3nyecKuii
cMbIcll. AToMHbIe opouTanu (AO) 1 UX pacloiI0KeHUe B IPOCTPAHCTBE.

5.  MHorosnexTpoHHble atomsbl. [IpUHIMNOBI MOCTPOEHUS SIEKTPOHHOM OOOJOUKHU:
npunuun [laynu, npasuno Kneukosckoro, npaBuio I'yHna.

6. Ilepmommueckas cuctema snmemeHtoB JI.M.Mengeneea (IICD) w aiekTpoHHAS
CTpYyKTypa aToMoB. [IprunHa nepuoau4eckoro U3MeHeHHs CBOICTB JIEMEHTOB.

7. Xummyeckas repmoauHamuka. Cucrema. Kimaccudukanus cuctem (10 OTHOIIEHHIO K
OKpy’Karollel cpene, IO arperaTHoMy cocTtosiHuto).  [lapameTpsl cocTosiHus, (yHKIMU
COCTOSIHUSI.

8. Xumunyeckas TepMOAMHAMHUKA. BHyTpeHHss »3Heprus cucrembl. llepBblii 3akoH
tepMoauHamuku. Temnora u padora.

9. DHrambnus cucTeMbl. DK30- U SHAOTEPMHUECKHUE MpoLecchl. 3akoH ['ecca, cieacTBus
u3 Hero. Tepmoxumuueckue ypaHeHus. [IpuBectu npumepsl.

10. DOwranbnus obpa3zoBaHus BellecTBa. Pacder SHTaNbIMM peakUU IpU CTaHJIAPTHBIX
yCIIOBUSAX. DK30- U dHAOTEpMHUUECKUE peakiuu. [IpuBecT npumepsl.

11. DOurpomnus, e€ ¢uznyeckuii cmbici. VM3MeHeHHe SHTPONUM B HM30JIMPOBAHHBIX
cucremMax. Bropoil 3akoH TepMoAMHAMUKH. Pacu€T M3MeHeHUus SHTPONHUM MPU XMUMHUYECKUX
nporeccax u ¢a3oBbIX nepexoaax. [IpuBectu npumepsl.

12. CsoGojmnas sHeprus [ m60ca u e€ n3MeHeHne B XUMHUYECKUX TTpolieccax. Hampasnenue
XMMHUYECKHX TMpoleccoB. Pacyer 3HaueHuil TepMOAMHAMHUYECKUX (QYHKIUHA C MOMOUIBIO
crpaBoYHMKOB. [IpuBecTu npumep.

13. Xumunueckas KHHETHKAa. VIcTMHHass M cpenHss CKOPOCTh XMUMHYECKHX pPEaKIUH.
I'padnueckoe n3oOpakeHne M3MEHEHUS  KOHIIEHTpAlMi peareHTOB U MPOAYKTOB PEaKIMU BO
BpeMeHH. PaKTOpBbI, BIUSAIOLIME HA CKOPOCTh XMMUUYECKOM peakLnu.

14. 3akoH AeicTBUSA Macc, KOHCTaHTa CKOPOCTH, €€ (u3mvecKkuil cMbIci. ['paduueckoe
n300pakeHNe 3aBUCUMOCTH CKOPOCTH PEAKIMKM OT KOHIIEHTPAllMM PeareHToB (Ha mIpumepe
peaxkuuu B3auMOAEMCTBUS THOCYNIb(aTa HaTPHsl C CEPHON KHUCIOTOM).

15. 3aBucMMOCTb CKOpOCTH peakuuu oT TemnepaTypbl. [IpaBmwio Bant-I'odda.
VpaBHenune AppeHuyca. OKCHEPUMEHTAIBHOE OMNPEACIICHUE 3HAYEHUs TEMIEPATypHOIO
KO3 pHIIMEHTa CKOPOCTH U SHEPTHH aKTUBAIIMM PEAKIINU.

16. PerynmpoBaHHST CKOpPOCTH pEaKkId C TIOMOIIBI0 KaTaUu3aTOpPOB. AKTHUBHBIE
MOJIEKYJIBl. DHEprus aKkTHBAallMM peakUuu. ODHepreTndeckas AuarpaMma XoJa XUMHUYECKOU
peaxuu.

17. Xwumuueckoe paBHoBecue. OOpatumble W HeoOpaTumble peakiuu. [ 'padudeckoe
n300pakeHue M3MEHEHUs] CKOpocTel MmpsiMoil M oOpaTHOM peakuuu Bo BpemeHH. KoHcranTa
paBHOBecHs], € CBsI3b C U3MEHEHHEM >Hepruu [ uboca peakuuu.

18. Xwumuueckoe paBHoBecue. Casur xumuueckoro pasHoBecus. [Ipunmun Jle-1llarense.
BnusiHue KOHLIEHTpauMii BEIIECTB, JAABJIEHUS, TEMIIEpaTypbl Ha CABUI paBHOBecus. Poib
KaTaJIn3aTOPOB IPH JOCTHIKEHUH CUCTEMAaMH COCTOSTHHSI XMMUYECKOI'O PAaBHOBECHS.

19. CnocoOsbl BbIpaXeHUs COCTaBa pacTBOPa: MOJIIPHOCTh, HOPMAJIbHOCTh, MOJISUTBHOCTb,
TUTP, MAcCOBas J0JIsI, MOJIbHASI 1OJIS.



20. DnexkTpomUTHYECKas IUCCOLMANUSA. DIEKTPOIUTHl U HEANIEKTPONUThl. CHIIbHBIE H
ciabbie AeKTponuThl. COCTaBICHHE HOHHO-MOJIEKYIIIPHBIX YpaBHEHUH.

21. DnexTponuTHYecKas TUCCOLMANUs KHUCJIOT, OCHOBaHMM, coyiel, amM(pOTepHBIX
rUApoKcuIoB. [IpuBecTy mpuMepsl.

22. DnextponuTtHueckas auccouuanus. CreneHbp auccouuanuu. llpuMeneHue 3akoHa
JEWCTBYIOIIMX Macc K MPOLECCY AUCCOLHUAINH CIA0BIX ANIeKTponnuToB. KoHCTaHTa ArCcCOnMaIi.

23. DnexkTpoauTHuYecKas Juccouuanus BoAbl. BoJoponHbIi UM THAPOKCHIIBbHBIN
[IOKAa3aTeNH.

24. Tunponus coneit. U3meHnenue pH pacTBopoB cosieli B pe3ynbrare ruaponn3a. CTerneHb
Y KOHCTAaHTa THIPOJIH3a.

25. Honnble paBHOBECHS B PaCTBOPaX MajOpacTBOPUMBIX JIEKTPOIUTOB. PacTBOPUMOCTD.
[Tpou3BeneHne pacCTBOPUMOCTHU. Y CJIOBUSI 00Opa30BaHMS U PACTBOPEHUS OCAIKOB.

26. OKHCIUTEIBbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCICHUS JJIEMEHTOB,
3aBUCHMOCTb €€ OT IoJ10keHus 3nemenTa B [1CD. Oxucnurenu u BoccraHoButenu. Hampasnenue
MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

27. BO3HHKHOBEHHE pa3HOCTH TIOTCHIIMAJIOB Ha TpPaHUIE AIIEKTPOI-PACTBOP.
PaBHOBecHBII 31IEKTPOIHBIN MOTeHIaN. MI3Mepenne cTaHIapTHBIX JIEKTPOAHBIX OTEHIIUAIOB.
Psin cTaHmapTHRIX AIEKTPOIHBIX TOTCHIIHATIOB.

28. VYpaBHeHHe dJeKTpoaHOro nmoreHuuana (ypasHenue Hepucra). KoHneHTpanuoHHbIi
rajgbBAHUYECKUH DJIIEMEHT.

29. TanpBanmueckuit anement (I.0.). DJIC I'.D. mpu cTaHIapTHBIX U HECTaHJAPTHHIX
YCIIOBUSIX.

30. Kopposus. Kopposus MeTamioB B pa3IHuHbIX cpeAax. 3aluTa METaIoB OT KOPPO3UH.
3amuTHBIC TOKPBITHS. KaToqHas u nmpoTekTopHas 3amuTa. IHruOuTOpEI.

31. Onexktponu3. CylHOCTh 3JEKTPOIM3a. DIJIEKTPOIU3 PACTBOPOB U PACILIABOB.
[TocmenoBaTeIbHOCTh KATOMHBIX W aHOJHBIX MPOIECCOB MPH IJICKTPOIHM3E BOJHBIX PACTBOPOB.
[Ipumenenue onektponusza. [lomyuenue wu  paduHuUpoBaHue MeTansoB. HaneceHue
raJTbBAHMYECKUX MMOKPBITHH.

32. 3akoHbl odnekTponu3za. Pacuer KkonudyecTBa  BemiecTBa  (MacChl.  00bema),
BBIICTISIONIETOCS Ha A1eKTpoe. [IpuBecT mpumepsl.

33. OO6mwue cBoiicTBa METANJIOB. BhijleeHre METANIJIOB U3 UX COCTUHEHHH. XUMUYecKas
aKTUBHOCTH METAJUIOB. MeTasuTbl Kak BOCCTAHOBUTEITH.

34. BsaumojeicTBUE METAIOB C BOJIOM, BOAHBIMU PACTBOPAMHU KHCIOT U COJEH.

35. Bomopon, ero XuMHYECKHE CBOWCTBA. BOJOpOIHBIC COCIUHCHHS METALUIOB H
HEMETAIJIOB.

Ilpumepul 3a0anuii no memam

Ilpumep 3a0anun no meme: «Kunemuxa. Pasnosecue»
1: Kak m3menutcs ckopocth auccoruanuu NyOy4 1o peakium:

N204 = 2N02,

ecym HadabHas koHneHTpanus N,O4 cocrasisuna 0,08 MoJb/J1, @ K MOMEHTY HACTYTUICHUS
paBHOBecust qucconuuponaiio 50 % NyO,.

2: HaiiTi HaYasTbHBIC KOHIICHTPAIMN UCXOIHBIX BEMECTB A U B M KOHCTaHTY paBHOBECHS
K. peakuuu, npoxonsauieit B cucreme: A ) + 2B ) < Cp),

€CJIM PaBHOBECHBIE KOHIIGHTpAIMK paBHbI, MONb/T: [A] = 0,6; [B] = 1,2; [C] = 2,16.

3: Jlns paBHOBecHOi cucremsl: FeO () + CO(y < Fey + CO,
KOHCTaHTa paBHOBecus paBHa K. = 0,5. Onpenenuts paBHOBecHBbIe KoHIeHTpanuu CO u
CO,, Monb/m, eciu Ha4abHbIE KOHIIEHTPAILIMU ITUX BEIIECTB COCTABIISIIH, MOJIb/II:

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



4: Hamucatb BbIpa)k€HHE KOHCTAHTHI paBHOBecHs K, U yka3aTh HalpaBiIE€HUE CMEIICHUS
paBHoBecus nipu u3menenuu P (eciu T = const) u T (ecnu P = const) ans cneayrommx peakiuii:
1) C (rpadur) T COZ(F) < 2C0O () AHOr =+ 172,5 xJIx; TT; TP;
2) 2CO w1 Oz(r) < 2C0O, ) AHOr = -566,0 kJIx; ~LT; TP;
3) Nz(r) + Oz(r) < 2NO ) » AHOr =+ 180,0 x/Ix; J«T; IP.

Ilpumep 3a0anun no meme: «Tepmoounamuxa »

1: Paccuurars TemnoBoit 3¢ ekt peakiuu (1) Mo TEPMOXUMHUYECKUM YpaBHEHUSM (2) H
(3). Vkazats, sBusercs au peakius (1) 93K30- WU Y3HIOTEPMUICCKOM.

1) 4 NH;, ot 30, = 2N, o T 6 HzO(r);
2) N2 ) +3 H2 = 2 NH3 @) s AHOr =- 89,39 KI[)K;
3) 2H2(r) + Oz(r) = 2H20(F), AHOr =- 483,8 KI[)K

2: Bpramenuts ctaHmapTHyo Temiory obpasosanHus NyO (), McXoms W3 CTaHAApTHOH
TEIIOTHl 00pa30BaHMs JUOKCH/A YIIIEPOIa U TEPMOXUMHUECKOTO YPaBHEHUSI:
Z 0 _
C (rpadur) T 2N20(F) =CO, ot 2N2(r), AH" =-557,5 xJIx.

3: IIpu Hekoropoii Temneparype T sHmOTEpMUYecKas peakiust A—B mpakTHuecku uaer
1o koHna. OnpeneauTs:

1) snak AS’; peakiun A—B;
2) snak AGY, peakin B—>A mipu Temmneparype T;
3) BO3MOXKHOCTh ITPOTEKAHUsI peaku B—A 1pu HU3KHX TeMIeparypax.

Ilpumep 3a0anus no meme: « Pacmeopor»

1. Tutp pactBopa OpoMuja Kanus ¢ miaotHocTbio 1,074 r/mn pasen 0,1071. Paccuuraiite
MacCOBYIO JIOJIIO, MOJIIPHYIO KOHLIEHTPALUIO SKBUBAJIEHTA, MOJISUIBHOCTH PACTBOPA.

2. Tlpomssenenne pactBopumoctn AgsAsO; cocraBmster 1+10%% B kakoM oGbeme
HACBILIEHHOT'O PacTBOpa COAEPKUTCS 6,4 MI 3TOU COJIN.

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

4. CocraBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJIIPHBIE YPABHEHUS:

(CuOH),CO3 + HCI =

NH;" + OH™ = NH,OH

5. lokazath amdporepHocTh SH(OH)3.

6. Kakue 13 nepeunciaeHHbIX COIeH MOABEPratoTCs TUAPOIIN3Y:

AlS; , NaCN , Be(NO3)2 , CaCl,.

7. KoHcTaHTa qucconuanyy IHaHOBOIOPOAHON KUCIIOTHI paBHA 7,9+10°.

Haiitu crenenp nuccommanuu HCN B 0,001M pactBope. HaiiTi KOHIIGHTpAIMO HOHOB
CN™ BoaTOM pactBoOpe.

Ilpumep 3a0anun no meme: «Cmpoenue amoma
- JIsis npuBEAEHHBIX ANEKTPOHHBIX COCTOSIHUM YKa3aTh KBAHTOBBIE YHCIIA SJIEKTPOHOB.
3d* 4s? 552 5p*

- CocTaBUTH AJIEKTPOHHBIE (POPMYIIBI FTIEMEHTOB C MOPSAKOBBIMU HOMEpPaMH
Z =56 Z-16



- yKa3aTh BO3MOKHOBAJICHTHbIE JIEKTPOHBI U CBOMCTBA JIEMEHTOB B HOPMaJIbHOM
COCTOSIHMM aTOMOB (MeTaJlll, HeMEeTal);

- J17151 BO3MOKHOBAJIEHTHBIX 3JIEKTPOHOB COCTABUTH AJIEKTPOHOTrpaduyecKue
(bopMyIIBI B HOPMAIBHOM U BO30Y)KIEHHBIX COCTOSIHUSX aTOMa. YKa3aTh
BO3MO>KHbBIE BAJIEGHTHOCTH (7151 BO30YXAEHHBIX COCTOSHUN yKa3aTh 3JIEKTPOHHbIE
bopmyitbD);

- yka3atb Bo3MokHbIe C.O. 3JIeMEHTOB B COSMHEHHUSIX;

- st Beicuieit C.O. 1-ro snemMenTa cocTaBUTh (POPMYITY OKCHJA U yKa3aTh €ro
xapakTep (KUCIOTHBIN, OCHOBHBIN, aM(pOTEPHBIN), a TAKKEe POPMYITBI
TUAPOKCUIIOB U cosiel. [IpuBecT Ha3BaHUs BCEX COCIUHEHUN.

- s orpunarensHoit C.O. ( eciau ecTh) 3JIieMeHTa COCTaBUTh POpMYITy
BOJIOPOJHOTO COeIMHEHUs, cou. [IpuBecTy Ha3BaHUs

Hpumep 3a0aHus no meme: «OKuCJzumeﬂbuo-eoccmanoeumeﬂbﬂblepeakuuu »

1.CoctaBuTh ypaBHEHUS OKHCIUTEIILHO-BOCCTAHOBUTEIBHOM PEaKIIMU, UAYIICH B IPIMOM
HanpaBlIeHUUd. MeToHOM JIEKTPOHHOro Oamanca mmogo0park Kod(QQGHUIMEHTH. YKa3aTh
OKHCJIINTEIb U BOCCTAHOBUTCIIb.
Na,SO3 + (NH4)28 + H,0 =
MnO, + H,SO, + KJ =
Al + K,Cr,0O7 + H,SO, =
NaBiO3z; + NaOH + MnSO, =
KMnQO4+ KBr + H,SO4 =
2. JlaHbl OKHCIIUTEIBHO-BOCCTAHOBHTENIbHBIE Maphl, cpena. CocTaBUTh ypaBHECHHUE
OKHUCJINTEIbHO-BOCCTAHOBUTEIbHON PCaKIuu, I/IL[yHlei'I B IIpAMOM HaIIPaBJICHUU. Paccuurars
SIEKTPOABUKYIILYIO CHITY.
K,CrO,4, KCrO, / Cl, KCI/KOH
oCrO,/~/CrO; =—0,17B ¢Cl,/2CI'=1,36 B

3J1el<mpoxumultec1<ue npoyeccosl

1. Onwummte paboty ramsBanudeckoro snementa: Co|CoCl;, || AuCls| Au
Ykaxwure: 1) aneKTpoAHbIE POLIECCHI
2) TOKOOOPAa3YIOLIYI0 PEaKIIUIO
3) 27eKTPOHBIC MTOTECHIIUAIBI
4) BIEKTPOABMKYIIYIO CHIY MpPU CTaHAAPTHBIX YCIOBHSX UM TMPH  KOHIIEHTPAIMSAX
1oHoB [Co*" 1= 0,001 mons/ 11, [Au **]= 0,1 mons/ 1 .

2. Hanmwmmute cxemy koppo3un Metauta  Pb |, maxomsmierocs B konrakre ¢ Ti
1) B kucnoii cpene; 2) BO BIaXKHOU aTMocdepe.

3. Ompegenute yOBUIb MacChl aHOAA MPH KOPPO3UU B KUCIOW cpene 3a 20 MuH, ecnu
CKOpocTh Kopposun coctapuia 0,01 /4.

4. CoctaBbTe JIEKTPOHHO-HOHHBIE YPABHEHHS 3JIEKTPOIHBIX MPOIECCOB (aHO HMHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIINH, IPOUCXOISIICH MTPH AIEKTPOITH3E:
a) pacrmaBa NaOH;
0) pactBopa CoSOy,



Boruncnute (akthueckoe KOJIMYECTBO MeTailla, I[IOJIyUYEeHHOTO Ha KaToJe IMpHu
anektposuze Co(NO3),, ecitu 35IeKTpoIu3 MPOBOAKIH B TedeHuHu | 4. Brixoa MeTama mo
TOKY cocTaBuil 85%.YKakute BO3MOKHbIE IIPUYMHBI YMEHBIICHUS BbIXOJla METalIa IO
CPaBHEHHUIO C PACUETHBIM.



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

a) [lnanupyembie pe3yJbTaThbl 00YyUYeHHs U OIEHOYHbIE CPEJACTBA /ISl IPOBEIeHUS NMPOMEKYTOYHOM aTTeCTAlUN:

Kon
HHOUKAaTOpa

Nupuxarop HOOCTH)KECHUS
KOMIIETECHIINU

OrneHouHBIE CpesicTBa

OIIK-1: Cnocofen pemats 3aga4d NpodecCHOHAIBHON [1esiTeIbHOCTH, NMPHUMEHSs] MeTOAbl MOJACJTHPOBAHMSA, MaTeMATHYECKOr0 aHAJIU3a,
eCTeCTBeHHOHAYUYHbIe M 001leMHKeHepPHbIe 3HAHUS

OIIK-1.1

Hcnons3yer €CTECTBEHHOHAYYHBIE
3aKOHbl M HPUHLUIMBI MPU PELICHUU
IMPAaKTUYCCKUX 3aaa4d

Teopernueckue BOIPOCHI

1.  OcHOBHbIE MOHATHS ATOMHO-MOJEKYJSIPHOTO YYEHHS: aTOM, MOJIEKYJa, XUMHUYECKHIl
9JIEMEHT, TIPOCTOE U CIIO’KHOE BEIIECTBO, XUMHUYECKasi (opMyIa.

2. 3akoH Asoragpo. YUuciao ABoraapo. MonekynspHas ¥ MOJIIpHas Macchl. Mosb Kak
€IMHUIIa KOJIMYECTBA BEIIECTBA.

3. DHTambnus cUcTeMbl. DK30- M 3HI0TEpMUYECKHe npoliecchl. 3akoH ['ecca, cnencTsus u3
Hero. TepmMoxuMuyeckue ypaBHEHHUSI.

4.  DOutponus, e€ pusnueckuil cMpica. M3MeHeHHe SHTPONUU B U30JMPOBAHHBIX CHCTEMAaX.
BTtopoii 3ak0H TepMOIMHAMUKH.

5. CpoOonHnas »neprust ['m66ca n e€ u3MeHeHHe B XUMHUECKUX Ipoleccax. Hampasnenue
XUMHUYECKUX MPOIIECCOB.

6. Xwumunyeckas kuHeTHKa. VICTUHHAs M CpeHSs CKOPOCTh XMMHYECKHX peakiuii. dakTopsl,
BIIUSIIOLIME HA CKOPOCTh XUMUYECKOHN peaKIuu.

7.  3aBUCHUMOCTb CKOPOCTH peakuMu oT Temmneparypsl. IIpaBwio Baut-I'opda. YpaBHenue
AppeHnyca.

8.  PerynupoBaHMsS CKOPOCTH pEaKkIUH C IMOMOIIbIO KaTaTU3aTOPOB. AKTUBHBIE MOJEKYJIbI.
DHeprus akTUBALUU PEaKIUH. .

9. Xwumunyeckoe paBHoBecue. OOpaTiMble U HeoOpaTUMble peaknu. KonctanTa paBHOBeCHS,
e€ cBs3b C U3MeHeHueM sHepruu ['n66ca peakuu.

10. Xwumuueckoe paBHOBecue. CnBur xummuueckoro paBHoBecus. [Ipunimn Jle-IlaTemnbe.
BnusiHue KoHLEHTpaluii BeUIeCTB, JaBJIEHMs, TeMIepaTypbl Ha CIBHUI paBHOBecus. Poib
KaTaJu3aToOpoB IPU JOCTHKEHUH CUCTEMAMM COCTOSIHUS XMMHYECKOIO PABHOBECHSI.

11. PactBopsl. CriocOOBI BBIpaXEHHUsI KOHIICHTPAIIUH PACTBOPOB.




Kon
WHIUKaTOpa

Nupuxarop
KOMIIETCHIIUH

JOCTHIXCHUA

OneHouHBIE CpescTBa

12. PactBopsl snekTposnnToB. CTEneHb M KOHCTaHTA SJICKTPOJUTHYECKOW IMCCOLMAIUH.
3akoH pazoasneHuss OcTBaIbIA.

13. duccoumanusi KUCIOT, OCHOBAHUH, conieil. AM(pOTEpHbIE HIEKTPOIHTHI.

14. PactBopumocTs. IIponsBeneHne pacTBOPUMOCTH. Y CIOBHE 00pa30BaHUsI U PACTBOPEHUS
0CaJIKOB.

15. Muccoumanus Boasl. loHHOe npousBenenue Bojasl. pH.

16. T'mmpomnms coneii. CTeneHb U KOHCTaHTa TUAPOIIU3A.

17. Crpoenne aroma. KopnyckynspHO- BOJHOBOH Jyanu3M 3JEKTPOHA, HPUHIUI
HeomnpezeneHHoCcTH . KBaHTOBO-MeXxaHUUECKOe OObSICHEHUE CTPOEHUS aToMa.

18. BonnoBas ¢ynkuus. YpasHenue lllpeaunrepa. KBantoBble umcia, ux Qusnueckuii
cMmbIci. ATomHbIe opouTaiu (AO) U UX pacroyoKEHUE B TPOCTPAHCTBE.

19. MHorosnekTpoHHble aToOMbl. [IpUHIUIBI TOCTPOEHUS IEKTPOHHON 0O0TIOUKH: MPUHIUIT
[Taynu, npaBuiio Kneukosckoro, nmpasuio ['yHaa.

20. TIlepmommueckast cucrema »3memeHToB J[.M.Menneneera (I1CD) U DJIEKTPOHHAS
CTpYKTypa aToMoB. [IpnyrHa nepruogu4eckoro N3MEHEHUs CBOICTB 3JIEMEHTOB.

21. OKHUCIUTENHHO-BOCCTAHOBUTEIbHBIC CBOICTBa BEIIECTB. Knaccudukanus
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH.

22. DnekTpoxuMHuyeckue cucteMsbl. 3akoHbl Dapajes. DNeKTpOAHbIN MOTEHIHAI.

23. TanbpBaHWYECKUN DIIEMEHT.

24. DNeKTpOXMMHUYECKHE CHUCTEMBI: 3JIEKTPOJIM3 paclljaBOB M PacTBOPOB. AHOAHBIA U
KaTOJHBIN npoueccel . [I[puMeHnenune snexrpoaunsa.

25. Kopposus. Bunel koppo3un. CriocoObl 3alIUTh METAJIOB OT KOPPO3HUH.

Tecmut

1. CranpaptHble TemaoBble 3QGEKThl NPUHATO 0003HAYATD:
273
a) AUcr B) Q 1013

6) AHozgg F) AHct




Kon
WHIUKaTOpa

HNuaukarop
KOMIIETCHIIUH

JOCTHOKEHUS
OneHouHBIE CpescTBa

2. Kakwue u3 npuBeCHHBIX PEaKIUil ABISIOTCS SHAOTEPMHUUECKUMHE?

a) 1/2 N+ 3/2 H,=NHjs AH = — 46 K]]x/monb
06) Hy+4/2 0,=H,0, AH = -242 K]Ix/moib
B) /2 N2+ 1/2 0,=NO , AH = 90 K]I>x/Monb
r) 1/2Hy+ 1/2 1,=HI, AH = 26 K]I>x/MoJ1b
3. Kak u3MeHseTcst SHTPONUs IPU Pa3I0OKEHUN KapOOHATa KabIHs?
a) YBEIIUMYUBACTCS B) HE YMECHbBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0

4. CKopocTh XMMHUYECKOH peakiuu — 370 ...
a) BpeMs, 32 KOTOPOE MOJIHOCTHIO PACXOIyeTCs OJTHO M3 HCXOIHBIX BEIICCTB
0) U3MEHEeHNe KOJIMYECTBA BELIECTBA PEareHTOB (MM MPOJYKTOB) pEaKIUK B €UHUIY BpEMEHU
B €IMHHIIE O0BEMA
B) KOJIMYECTBO BEUIECTBA MPOJIYKTOB PEAKIIUU K MOMEHTY OKOHYAHHSI peaKluu

5. B kakux emuHHIIAX BBIPAKAETCS CKOPOCTh XUMHUUECKON peakiuuu?
a) moJb 1 —1c -1
0) 6e3pazmepHas BeIMUMHA
B) MOJIB” ¢

6. Ot Kakux (H)akTOPOB 3aBHCUT CKOPOCTh XUMHUYECKHX PEaKIUii?
a) OT MPUPOJBI PEATUPYIOLIUX BELECTB
0) OT TeMmepaTypbl
B) OT 00beMa peakIIMOHHOTO cocy/a
7. .3nauenue PH 0,1 M pactBopa HCIO4 paBHO
1)1 2) 2 3) 11 4) 13




Kon WNunuxatop JOCTHXKECHUSA
OneHouHBIE CpescTBa
WHJUKATOpa | KOMIETEHIIUU

8. s momasiienust ruaposusa xiopuaa xpoma (I1I) cnegyer
J00aBUTH COJISTHYIO KUCIIOTY
100aBUTH IIETI0Yb
pa3z0aBUThH pacTBOpP BOAOH
MIOBBICUTh TEMIIEPATYPY

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

10. Tlepmanranat kanus B OBP, mpoTekaromux B KUCJIOH cpesie, BOCCTAHABIMBAETCS JI0 ...
karnoHa Mn2+
MaHraHat-uona MnO42—
okcuaa mapranna (II) MnO

11.
XHMHUeCKOe TOHATHE «KOTHIECTBO BEIIECTBA» 0003HAUAET:

1) mopIHIO BemecTBa, H3MePeHHYI0 B MOIIAX: 2) Maccy BelllecTBa:
3) 6*10% CTPYKTYPHEIX YaCTHII BeIIECTBA: 4) 4HCI0 MOJeKYTI BelllecTRa.

OIIK-1.2 Pemaer CTaHAApTHBIC — Ormpenenure TepMOANHAMUYECKYIO BOZMOKHOCTD IpoTekaHus peakuuu CaO + 2 Cyq) =
npodeccronanbHbIe 3a1a4u c = CaC; () + CO(), AH; = 460 x>k mpu cTaHAAPTHBIX yclIoBHUAX. PaccuuTaiite Temmneparypy
IIPUMEHCHUEM 00IIeNH)XKEHEPHBIX Havanma peaknuu, ecnu  S(CaO)=38 [Ix/monb'K; S(C)=6 Ix/monb-K; S(CaCy)= 70
3HaHUU

Jlx/moneK;  S(CO)=197 JIx/mons K.

— Ornmumwmre paboty ranpBanndeckoro snementa: Co|CoCl; || AuCls| Au

Ykaxure:
O DJEKTPOJHBIE MPOIIECCHI
O TOKOOOPa3yIIIYI0 PEaAKIHIO
O BJICKTPOAHBLIC MTOTCHIIMAJIBL




Kon
WHIUKaTOpa

HNuaukarop
KOMIIETCHIIUH

JOCTHIXCHUA

OneHouHBIE CpescTBa

O  DJEKTPOABUXKYIIYIO CUILY IIPU CTAaHAAPTHBIX YCIOBUAX

- Peakuust uzet o ypasrenuoo:  4NH; (1) +50,(r) = 4 NO(r) + 6H,0(r), AH’; <O0.
Hanmmmnre

o BelpaxkeHue ckopocTu npsAMoil 1 00paTHON peakLuu

o0 BeIpakeHue KOHCTaHTHI PABHOBECHS
VYkaxure HarpaBlieHUE CMEILEHHUs] pAaBHOBECHSI:

O A) npu NOBBIIICHUH JABIICHUS,

o b) npu yMeHbIIEHUU TeMIIEpaTyphl.

— HauanpHble KOHIEHTpAMK UCXOAHBIX BeulecTB B peakuun: 2 SO, ) + Oy () = 2 SO3 () Obin
paBubl 1,8 monw/n SOz u 2,4 monw/n O,. Bo ckoJIbKO pa3 M3MEHHUTCS CKOPOCTh PEAKIUH K
MOMEHTY, koraa npopearupyet 0,8 mois/m SO,?

— 3akoHuuTE MOJICKYJIIPHOC U COCTABbTC COKPAICHHOC HOHHO-MOJICKYJIIPHOC YPABHCHUC JIA
peakmwmii: Pb(OH), + HNOz=...; Pb(OH), + KOH=....
MnS + H,SO4 —, Fe(OH); + NaOH —, NH4C1 + KOH —.

— Hamucarp ypaBHEHHUS peakiuii ruposu3a B MojiekysipaoM u nonnom suje: CrClsz, NaNOg,
K>CO:s.

— COCTaBBTe YpaBHCHUA OKUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI.[HfI:
KMnQO4 + NaNO, + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.
K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

— Hapucyiite sHepreTuuecKkyro AuarpaMMy XoJa XMMU4ECKOM peakiuu. Jlaiire K Heil
MOSICHEHHUS. YKaXKUTE DHEPTUI0 aKTUBALUU PEAKLIUU.

— 3anumwure YpaBHCHHUA BJICKTpOHI/ITI/I‘-ICCKOI‘/’I Jucconuanuu K1ucCJaoT, OCHOBaHHﬁ, COHCﬁ,




Kon Nupuxarop JIOCTHKEHUS
OneHouHBIE CpescTBa
MHIIKATOPA | KOMITETCHIHH
aM(OTepHBIX THAPOKCHIOB.
— Tlonp3ysce Tabauieil pacTBOPUMOCTH, IPUBEIUTE IIPUMEPHI TPEX BEILECTB, KOTOPHIE B
pacTBOpax 00pas3yroT Cyab(ar- HOHbL. 3aIHIINTE YPABHEHUS 3IEKTPOIIUTHYECKOH
JMCCOIMALINY STHX BEIIECTB.
OIlK-1.3  |[lpumenser meToasl MoaenupoBanusi | — Jlnst peakuun CHy ¢y + CO; ¢y = 2 CO () + 2 Hy () onpenennte BO3MOXHOE HAIPaBICHHE

MaTEMAaTHYCCKOI'O aHalJli3a JJIA
pemieHudg 3aJad TCOPCTHYECKOIO H
IPUKIAIHOI'O XapaKTepa

CaMOIIPOU3BOJIBHOTO TEYEHUS PEAKLMHU IIPU CTAaHIAAPTHBIX YCIOBMAX U Ipu Temneparype T
=927°C, ecnu TernoBoit SP(EKT pEaKUMH IO 3aTAHHONW TEMIICPATYpPH HE W3MEHHTCS.
VKakuTe: a) BBIIENACTCS WM IIOTJIOIACTCS SHEPTusi B XOJe peakuuu; 0) IpUUHHY
HalJIGHHOTO M3MEHEHHsI SHTPOIHK. PaccunTaiiTe TeMIepaTypy Hayajaa peakiiuy.

Bripazute depe3 KOHIEHTpAIlMM PEareHTOB KOHCTAHTHI PABHOBECHS CIIENYIOIIUX PEaKIUi
Nory + 3 Hory = 2 NH3(, AH = -92,2 xJIx. YKaxuTe HallpaBIeHUE CMEIIEHHS XUMUYECKOTO
PaBHOBECHSI TUX PEAKIIHIA: a) MPU MOHUKEHUH TEMIIEPATYPhI, €CITU AaBlIEHHUE MTOCTOSHHO; 0)
MIpY NIOBBIILICHUU JJABIICHUS, €CJIM TEMIIEpATypa MOCTOSHHA.

— T'omorennas peakuus mnporekaer no ypasHeHuto H, ) + Ly = 2 HIl. Havanbnas

KOHIIEHTpanus Bogopoa 2,1 Monb/i, noaa 1,5 mons/n. Bo cCKoiIbKo pa3 U3BMEHUTCS CKOPOCTh
peakmuu, koraa npopearupyet 30% Bogopona?

CKOJIBKO MIJITHIUTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 1/Mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

Kakne w3 crmemyronmmx coneir moasepraorcs ruaponnsy: NapSiOs. Cu(NOs),. KBr?
CocTaBbTe WOHHBIE W MOJICKYJISIPHBIE ypaBHEHUs THUAPOJIM3a COOTBETCTBYIOIIUX COJEH.
Kaxoe 3nauenue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJIeH?




Kon
WHIUKaTOpa

HNuaukarop
KOMIIETCHIIUH

JOCTHIXCHUA

OneHouHBIE CpescTBa

- HpOBeCTI/I AHaJIN3 BJIWSAHHUA KOHIOCHTPAMN HAa CKOPOCTh XUMHUYECKOH pcaknuuu

PaccunraiiTe S7EKTPOABMKYIIYIO CHIy W ONPEICIIUTE HAIMPABICHUE CAMOIPOU3BOJIHLHOTO
NPOTEKAHUS  PEaKIWH  [PH  CTAHAAPTHBIX  YCIIOBUSAX,  HCIONB3YS  3HAYCHUSA
OKHCIIUTENBLHO-BOCCTAHOBUTENBHEIX moTeHnuanos HJ) + H3PO, — J, + H3PO; +
H,0.

6. Ha ocHOBaHHH ITepHOIHYeCcKOi Ta0IHIIEl OXapaKTepH3yiiTe XIMHTecKHe 3TeMeHTEl ¢
TIOPAIKOBEIMH HOMepaMu 21 u 34: cTpoeHHe aToMa (2apsm Sapa; COCTAB AAPa, YHCIO 3IeKTPOHOER,
JHepreTHYeCKHX YpOBHell II MOIYpoBHe: 3TeKTpoHHAA (popMyIa). GOpMYIbl H XHMHUeCKHH
XapaKTep COeIHHEeHHT (BEICIIET0 OKCHAA H THAPOKCHIA: BOJOPOJHEIX COeIHHEHHIT).

[IpuBenuTe CXEMbI D3JEKTPOAHBIX MPOIECCOB M MOJICKYISAPHBIC YpPaBHEHHS PEaKIHi,
HPOTEKAIOIINX IMPU DIIEKTPOXUMUYECKON Kopposuu ransBanomapsl Co/Ni: a) B kucioi
cpeze; 6) BO BIaXHOM Bo3ayxe. Onpeaenute yObUIb MacChl aHOAA MPU KOPPO3HH B KUCIIOH
cpeze 3a 20 MMH, eclii CKOpOCTh Koppo3uu coctaBuia 0,01 r/4.

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPaBHEHUS AJIEKTPOAHBIX MPOLIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIMH, MPOUCXOASMIeH mpu anekrpoiuse pactBopa CoSOg,
Bbruucnure ¢akTHueckoe KOJIMYECTBO MeTaslla, MOJTYYeHHOI0 Ha KaToJe MPHU AIIEKTPOIIN3e
Co(NO3),, ecitu BIIEKTPONIU3 MPOBOAWIN B TeueHUH | 4. BeIxox MeTamia mo TOKy cOCTaBUII
85%. VYkaxuTe BO3MOKHbIE NPUYMHBI YMEHBIIEHMsI BBIXOJa METajyla 10 CPaBHEHHIO C
pacyeTHBIM.

Na;S;03 + H,SO4 = S + SO, + NapSO4 + HyO 1o sxcnieprMeHTanbHBIM TaHHBIM.

omep N H, H, Tpauus MS OCTh
OIIBITA 5,03 0O SOq Na,S,03, 102 | mosBneHus peaxiuu, 102,

H O6beM, Mt Konuen Bpe Cxop
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WHIUKaTOpa

HNuaukarop
KOMIIETCHIIUH

JOCTHIXCHUA

OneHouHBIE CpescTBa

MOJTB/TT MYTH, C ¢’
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

[lo maHHBIM TaOMUIBI MOCTPOUTH I'paUK 3aBUCHMOCTH CKOPOCTH PEAKIIMH OT KOHIEHTPAIUU
THocyiabdaTta HaTpus, CrenaTb BBIBOJ O 3aBUCHUMOCTH CKOPOCTU pPEAKLUU OT KOHILIEHTPALUH
THOCYIb(aTa HATPUSI.

8. B 250 r pacTBOpa MOBAapeHHOMH COJIH ¢ MacCcOoBOil qomeil 8% pacTBOPHIH 15 I TOrO e Bellect
PaccunTaiiTe Maccy COIH B IIOJIYUYEHHOM PacTBOpe.

12. B COOTBeTCTBHH C TEPMOXHMHYECCKHM YpaBHCHHEM peaKIIHH
2C0n=CO2n+C () + 173 kIx
paccunTaiiTe, CKOJIBKO BELIETAIOCEH TEILIOTEL, KOIa IIpOpearuposaio 13 11 (H.y.) yrapHoro rasa.




0) Ilopsanox mnpoBeaeHMs TPOMEKYTOYHOM aTTeCTALMH, MOKAa3aTeJd M KPHTEPHH
OLICHUBAHUS:

[IpomexyTounas arrectanusi mo AucHUILInHE «OO0IIas U HEOPraHWYECKass XUMHUS) BKIIIOYACT
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS 00yYaIOUIMMUCS 3HAHUH, U
MPAKTUYECKUE 3aJ[aHMsl, BBISABIISIONIME CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIAJICHUH,
npoBOoAUTCA B (hOpME HK3aMEHa.

OK3aMeH Mo ﬂaHHOﬁ AUCHUILUIMHE IIPOBOJUTCA B YCTHOI\/'I (bopMe 10 5K3aMCHAallMOHHBIM 6I/IJ'ICTaM,
Ka)K,I[BIfI M3 KOTOPBIX BKJIFOYACT 2 TEOPETHYCCKUX BOIIPOCA U OAHO IIPAKTHUYECKOC 3aIaHUC.

IToka3zaTenu u KPUTCPUHA OLNCHUBAHUSA IK3aMEHA:

— Ha ONEHKY «OTJM4YHO» (5 OauioB) —oOydarommiics AEMOHCTPHPYET BBICOKHI YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMH, BBICOKUN YpPOBEHb 3HAHUI HE TOJBKO Ha YpPOBHE
BOCIIPOM3BEJCHUS U OOBSICHEHUS HH()OpPMAIMM, HO W WHTEJUICKTYaJbHBIC HABBIKM PEIICHHS
npo0iem u 3a1ay:

® JacTCA KOMIIJICKCHAas OLICHKa HpeﬂHO)KeHHOﬁ CUTYyalluu,

® JCMOHCTPHUPYIOTCA FJ'IY6OKI/IG 3HAHUA TCOPCTUUCCKOIo Marcepuajla U YMCHHC HUX
IMPUMCHATD,

® JI0CICAOBATCIIBHOC, ITPABUJIBHOC BBIIIOJIHCHHUEC BCCX IMPAKTHYCCKUX SaHaHHﬁ;

® YMCHHC 000CHOBAHHO M3JIaraTh CBOU MBICJIM, OCJIaTb HCO6XO)II/IMLIC BBIBO/JbI.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEMOHCTPUPYET CpPEAHUH YpPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIINH:

® Jac€TCsa KOMIIJICKCHasA OLICHKa npennomeHHoﬁ CUTyalluHu,

® JCMOHCTPHUPYIOTCA AOCTATOYHBIC 3HAHHUA TCOPECTUUCCKOTO MaT€pralia U YMCHUC UX
MPUMCHATH, HO JOIMYCKAOTCA HC3HAYUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH

®  BBIIIOJIHCHUC BCCX MPAKTHYCCKUX 3a)1aH1/1171; BO3MOXHBI CIAWHHUYHBIC OHII/I6KI/I,
HCIIPABIIICMBIC CAMHUM CTYACHTOM ITOCJIC 3aMCHYAHUA ITPEIIOaaBaTECIIA;

® 3aTpyYAHCHUA IMPU AHATIUTUYCCKUX OIICpaluiax, MCPEHOCC 3HaHUN H YMCHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHLBIC CUTYyallUU.

— Ha OIICHKY «YyAOBJIETBOPUTEJbHO» (3 Oamna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(HOPMHUPOBAHHOCTU KOMITETEHIIUHA:

® 3aTPyIHEHUS C KOMIUIEKCHOM OLIEHKOH NPEJIOKEHHON CUTYyalllH;

® HEIOJHOE TEOPEeTHYECKOE OOOCHOBaHME, TpeOyollee HABOIAIIUX BOIPOCOB
IpEeno/iaBaTels;

e  BBINIOJIHEHUE 3aJJaHU [TPH MOACKA3Ke MPENOJaBaTENs;

e 3arpyaHEHUs B ((OPMYyIUPOBKE BHIBOIOB.

— Ha OIICHKY «HEYAOBJIETBOPHUTENbHO» (2 Oamra) — 0oOydaromuics IEMOHCTPUPYET
3HaHus He Oonee 20% TeOpeTHUECKOro Marepuana, JOMYCKaeT CYIIECTBEHHbIE OMIMOKH, He
MOJKET MOKa3aTh MHTEJUIEKTYaIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7ay.



— Ha OLICHKY «HeY/10BJ1eTBOPUTEJLHO» (1 Oamn) — oOyyaromuiicss He MOXeT IOKa3aTh 3HAHHs Ha
YPOBHE BOCIPOM3BEACHUS U 00BACHEHNS HH(OPMAIIMH, HE MOKET II0Ka3aTh UHTEIIEKTyallbHbIE
HaBBIKM PELIEHUs IPOCTHIX 337a4 HEIIPABUIIbHASL OLIEHKA IIPEI0KEHHON CUTYalluy;



