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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 r. Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqaHuu Kadeapsl MeTamTyprud ¥ XUMHYECKUX TEXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

PaGouas nmporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceqaHuu Kadeapsl MeTauTyprud 1 XAMHUECKUX TEXHOJIOTHIA

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOeHUSI TUCHUIUIMHBL  «O0111ast 1 HeOpraHudeckasi XUMUsD SIBISIIOTCS: pop
-MHpOBaHHE Yy CTYJACHTOB COBPEMEHHBIX MPEJICTABICHUI O CTPOCHUHU U CBOMCTBAX
XUMHUYECKHUX BEIIECTB, 3aKOHOMEPHOCTSIX IPOTEKAaHUSI XUMUYECKUX MTPOLIECCOB,

CIOCOOHOCTH MCIIONIB30BATh 3TH 3HAHUS B CBOEH MPO(EeCCHOHATLHON JeSTEIbHOCTH.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/bHOH MPOrpaMMbl

Jucuunnuna OO01mmias ¥ HeopraHudeckas XMMHUs BXOAUT B 00513aTENIbHYIO 4aCTh
y4eOHOro njaaHa o0pa3oBaTeIbHOW IPOrpaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe N3YUCHHS TUCIUIUIMH/ IPAKTUK:

Xumus B 00beMe cpeHe 0011eo0pa3zoBaTenbHOM IIKOIIBI.

3HaHus (yMEHUs, BIIAICHNUS ), IOJyYEHHbIE IPU U3YYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

OCHOBBI METAJUTYPrHUECKOr0 IPOU3BOICTBA

MarepuanoseneHue

dusznyeckas XuMHus

Mertobl ncciie[0BaHUs MaTEPUANIOB U ITPOLIECCOB

be3onacHOCTb JKU3HEACATENBHOCTH

3 Komnerennun odyuaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (MOayis) «OO0Ias 1 HeOpraHudecKas XUMHsD)
o0yyaroIuics 10JbKeH o0afaTh CIeAYOIMMI KOMIIETEHIMSMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocobeH pemiats 3a7a4u MpohecCuOHANbHOM NeSTEIbHOCTH, TPUMEHSSI METO/IbI
MOJIETTUPOBAHUS, MATEMaTUYECKOTO aHaJIN3a, €CTEeCTBEHHOHAYYHbIE U OOIEHHKEHEPHBIE
3HaHUS

OIlK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYUYHBIE 3aKOHBI M IPUHIIUIIBI DU PEILICHUH
IPAKTUYECKUX 3a7a4

OIIK-1.2 Pemaer crannapTHbie IpodecCHOHATIBHBIE 3a/1a4H ¢ TPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHUM

OIIK-1.3 ITpumeHsieT MeTOIbl MOAECIUPOBAHNS U MATEMATUUECKOT0 aHAIIN3A JUIs
pEIIeHNUs 33a]a4 TEOPETUUECKOI0 U IPUKJIAJHOTO XapaKTepa




4. CTpykTypa, 00b€M U copepkaHue JUCHUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

qucie:
— KOHTaKTHas padora — 12,9 akan. yacos:
—aynurtopHas — 10 akaj. 4acos;

— BHeayauTopHas — 2,9 akaJl. 4acoB;

— camocTosTenbHas pabora — 122,4 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
KOHTaKTHas paboTa g z DopMa TeKyIero
Pasien/ Tema 9 (B akan. 4acax) é E‘ Bun 5 KOHTPOJISI Ko
[— > g © | caMOCTOATEINBHOM |  ycrieBaeMoCTH 1 KOMITETeHIIHH
g g paboThI MIPOMEKYTOUHOH
Tex. mal. | MpaKT. e aTTeCTalnuu
3aH. 3aH. | O &

1. Pazpmen 1
1.1 Xummueckas
TEepPMOANHAMHUKA.
-Tennosoit a3 dekr
XHUMUYECKOH peakiuu. )
3axon Tecca i ero CaMOCTOSITENEHOE
CJIEICTBUA. I;i}fe%i{(?; KonTponpras OIIK-1.1,
- DHTpoOnHS U ee u3meHenune | 1 0,5 18 TCDATYDLL: paboTa, yCTHBIiH OIlK-1.2,
B pe3yIbTaTe PEaKITHM. PaTyprl, ompoc OIlK-1.3
- Oneprust [ mb6ca u ee ) Oq)OPMHeHHve
U3MEHEHHUE B N300apHO- KOHT%OHLHOH
HU30TEPMUYECKUX CHCTEMaX. PabOTHI
Hamnpasnenue xumugeckux
MPOLIECCOB.
HWroro no pazaeny 0,5 18
2. Pazgen 2
2.1 Xumnueckoe )
pasHoBecte. CaMOCTOSITENEHOE
- YCI0BHSI XUMHUYECKOTO
paBHoBecus. Koncranra HBYHCHHe KonTponpnas OIIK-1.1,
paBHOBECHSI. 1 0,5 16,4 yuebHoi . pabora, yCTHBIH OIIK-1.2,
- Biusinue BHENTHUX JUTCPATYPBI, 0TIpoC OIIK-1.3
YCIIOBHI Ha XUMUYECKOE i Oq)OPMHeHHue
pasHoBecue. [Ipunnun Jle- KORTPOIILHOH
[Marense. paote!
HWroro no pazaeny 0,5 16,4
3. Pazgen 3
3.1 Xumuueckas KHHETHKA. -
- CKOpOCTh XMMUYECKOU CaMOCTOSITEIbHOE Konrponbhas OIIK-1.1,
peaxiuu 1 MeToIbl ee 1 05 18 U3y4YCHHE paboTa, yCTHBIH OIIK-1.2,
peryJiupoBaHusi. yueOHoM ornpoc OIlK-1.3
- Kunernka o0patumbIx JIATEPaTyphI;




XUMHUYECKUX PEeaKIuil 1

- oopmneHue
XHUMHYECKOE PaBHOBECHE. .
KOHTPOJIBHON
- KatanuzaTtopsr u
paboThI
KaTaJIMTUYECKUE CUCTEMBI.
HWroro no pazaeny 0,5 18
4. Paznen 4
4.1 XuMuuecKue peakuuu B
pacTBOpax.
- CriocoObI BBIpaKEHHS
CaMOCTOSITEIbHOE
COCTaBa PacTBOPOB.
H3y4YeHHe
- PacTBOpBI 271€KTPOIUTOB. N
yueOHOI KonrponbHas
DJNeKTpoIUTHYECKas N
JIUTEPATYPHI; pabota, yCTHBIN OIIK-1.1,
mucconnanys. KucinorHo-
. 0,5 20 - oopmnenue ompoc, caua OIlK-1.2,
OCHOBHbBIE CBOWCTBa .
KOHTPOJIBHOM 1abopaTopHBIX OIIK-1.3
BelecTB. Peakiyy HOHHOTO
paboTshl; pabot Nel, 2
oOMeHa.
- oopmIieHHE
- JIucconanus BOJIBI.
o 71a00PaTOPHBIX
Bomoponnsrii moka3aTtens
pabort Nel, 2
pH.
- I'upponus coneit.
HWroro no pazaeny 0,5 20
5. Pa3men 5
5.1 Crpoenue aroma. -
- KBanroBble uncna. CaMOCTOSITENEHOE
Crpoenue H3y4YeHHE
MHI(;FO3J'ICKT OHHBIX aTOMOB 36%1—10171 KonrporeHaz OIK-1.1,
PDOHHE ’ 1 20 y pabota, yCTHBIN OIIK-1.2,
- [lepronuueckuii 3akoH 1 JIUTEPATYPBHI;
ornpoc OIlK-1.3
cucrema JI.11. Menneneesa. - oopmiieHue
Ilepnonuueckue cBoiicTBa KOHTPOJIBHOMN
XHUMHYECKUX HJIEMEHTOB. paboTHI
HWroro no pazaeny 1 20
6. Paznen 6
6.1 OxucnurensHO-
BOCCTaHOBUTEIJbHEIE
peaxiuu.
DNEeKTPOXUMHUUYECKHE
CHCTECMBI. -
- Peakuuu okuciienns u CaMOCTOSITENEHOE
BOCCTaHOBJICHHUS B n3ydeHue KonrponbHas OTK-1.1
XUMHUYECKUX MPOIIEeCCaX. 1 30 yaeOHOH pabota, yCTHBII OIK 1'2'
- DJIEeKTPOXUMHUIECKHE TUTEPaATypPHI; ompoc OIK 1' 3'
nporeccsl. ['anpBaHUYECKUI - opopmneHue OK3aMeH '
JJIEMEHT. KOHTPOJIbHOM
ONeKTpOXUMUYECKas paboThI
KOppO3usi. DIEKTPOIIH3 U
ANEKTPOIHBIE TIPOIIECCHI B
BOJIHBIX CUCTEMaX U
pacIuiaBax.
Hroro no paspeny 1 30
Hroro 3a cemectp 4 122,4 JK3aMeH
HToro no nuCHUMIUIMHE 4 122,4 3K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1) TpanumonHble 00pa3oBaTEIbHBIE TEXHOJIOTUN OPUEHTUPYIOTCS Ha OpraHU3aLUI0
00pa3oBaTeNBFHOrO MPOIIECcCca, MPEINOIaralilyo IpsIMYy0 TPAHCISIIUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-
WUTIOCTPATHUBHBIX METOAOB 00y4eHus1). YueOHast AesITeIbHOCTh CTYJIeHTa HOCUT B TaKUX
YCIIOBUSIX, KaK MPaBUJIO, PEIPOIYKTUBHBIN XapakTep. @opMbl yueOHBIX 3aHATHMN:

- UndopmannonHas JeKuus — nocie10BaTeIbHOe U3JI0KEHHE MaTepHraa B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpenoiaBaTelis).

- JlaboparopHas paboTa — opraHuzaius ya4eO0HOi paboThI C peaTbHBIMU
MaTepHaTbHBIMU M HH(POPMAIMOHHBIMH 00BEKTaMH, KCIIEPUMEHTalIbHAs paboTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2) NaTepakTHBHBIC TEXHOJIIOTUN — OpPraHu3alis 00pa3oBaTeLHOTO MpoIiecca,
KOTOpasi IPeIoJaracT akTuBHOE U HEJIMHEWHOE B3aUMO/ICHCTBUE BCEX YUACTHUKOB,
JOCTUKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAUYMMOTO JIJIsl HUX 00pa30BaTebHOrO pe3yibTaTa.
Hapsiny co cnenmann3npoBaHHBIMU TEXHOJOTUSMH TAKOTO pOJa IPUHIUI HHTEPAKTUBHOCTH
MIPOCJIEKMUBACTCS B OOJIBIIMHCTBE COBPEMEHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.
HHTepakTUBHOCTH MOJIpa3yMeBaeT CyObeKT-CyObEKTHBIE OTHOLICHHS B X0/1€
00pa30BaTeNpHOrO0 MpoIiecca U, Kak CIeCTBUE, JOPMUPOBAHUE CaMOPa3BUBAIOIIEHCS
nH(OpPMaLIMOHHO-pecypcHOH cpeabl. DopMbl y4eOHBIX 3aHITHIA:

- CeMHHAp-IUCKYCCUSI — KOJUIEKTHBHOE O0CY>KJEHIE KAaKOT0-JIN0O0 CIIOPHOTO
BOIIPOCa, MPOOJIEeMbl, BBISIBIEHUE MHEHHI B IpymIe (MEXIPYIMIOBOMl 1Uaor, TUCKYCCUS KaK
CIIOp-THAJIOT).

3) UndopMaimoHHO-KOMMYHUKAIIMOHHBIE 00pPa30BaTENbHbBIE TEXHOJIOTHH —
opranmzaiys 00pa3oBaTeIbHOro Mpolecca, OCHOBaHHAS Ha TPUMEHEHUHU
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPeJl U TEXHUYECKUX CPEJICTB PAOOTHI C
unpopmanueir. Dopmbl yu4eOHBIX 3aHITHIA:

- Jlekuus-Bu3yanuzanus — U3JI0KEHUE COJIEPKaHUs COMPOBOKAAETCS MPe3eHTauen
(memoHcTpanueil yueOHbIX MaTepUajoB, MPEICTABICHHBIX B PA3JIMYHbBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpaUUecKux, ayJuo- U BUCOMATEPHAIIOB).

6 YueOHO-MeTOqUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YaommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecniedyeHne TUCHUNINHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Mapteinosa, T. B. Heopranuueckas xumus : yueOnuk / T. B. MaptsinoBa, U. U.
Cymnonwurkas, FO. C. AreeBa. — 2-e u3., ucrp. u goin. — Mocksa : UTH®PA-M, 2023. —
348 c. + Jlon. MmaTepuaisl [ aeKTpoHHBIH pecypC]. — (Briciiee oOpa3zoBanue:
bakanaspuar). — DOI 10.12737/1860987. - ISBN 978-5-16-017553-9. - Tekcr :
anekTponHbii. - URL: https://znanium.com/catalog/product/1860987  -Pexxum foctyma: mo
IIOAIINCKE.

2. Banog, B. I'. OcHOBBI xumuu : yaeOnuk / B. I'. iBanos, O. H. I'eBa. — Mocksa :
KYPC : UHOPA-M, 2025. — 560 c. - ISBN 978-5-905554-40-7. - TekcT : 3JIeKTPOHHBIMH. -
URL.: https://znanium.ru/catalog/product/2168867 .— Pexxum qoCTyma: MO MOAMUCKE

0) JonosiHuTebHAS JUTEpaATypAa:


https://znanium.com/catalog/product/1860987
https://znanium.ru/catalog/product/2168867

1. MaxotkuHa, E. C. PacTBOpBI 3JIEKTPOJIMTOB U HEINEKTPOJIHUTOB : yueOHOE
nocobue / E. C. Maxotkuna, M. B. Illyouna, C. A. Kpsinosa ; MI'TY. - MarHUTOTOpCK,
2012. - 87 c. : Tabn. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3489
MaxkpooOBbeKT. - TEeKCT : 3JIeKTPOHHBIN. - FIMeeTcs meyaTHbIi aHaJIOr.

2. MaxortkuHa, E. C. PactBops! : yue6HOe nocobue / E. C. Maxotkuna, M. B.
Hly6una, C. A. Kpsutoa ; MI'TY. - Marauroropck : MI'TY, 2014. - 1 31eKTpoH. ONT. JUCK
(CD-ROM). - 3arm. ¢ tuty:. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/371 - MakpooObekT. - Tekcr :
AJIEKTPOH-HBIH. - CBereHus noctynusl Takxke Ha CD-ROM.

3. MaxotkuHa, E. C. Xumudeckue 3J1eMeHThI 1 MUHEPaJbl B Onocdepe : yueOHoe
nocobue / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anekTpoH. ont. auck (CD-ROM). - 3aru. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20680 . - MakpooObekT. - Tekcr :
AJIEKTPOH-HBIH. - CBereHus noctynusl Takxke Ha CD-ROM.

4. I'apmun, A. I1. O0mast 1 HeopraHuyecKasi XUMHS B CXeMaX, pUCYHKax, TabIuIax,
XUMHAYECKHX peakiusx : yaueoHoe nocodue / A.Il. I'apmuH. — 2-€ u3a., ucrp. u 101, —
Mocksa : UHOPA-M, 2022. — 304 c¢. — (Bricuiee oopa3oBanue: bakanaspuar). — DOI
10.12737/1070937. - ISBN 978-5-16-015940-9. - Tekct : anekTponHbIit. - URL:
https://znanium.com/catalog/product/1853100 — Pexwum mocTyma: 1o momcKe.

B) MeTtoanueckue yKazaHus:

1. Maxotkuna, E. C. Knnaccel Heoprannueckux Beniects. OCHOBHbIE 3aKOHbBI XUMUM :
npakTukyMm [t By30B] / E. C. MaxoTtkuna, M. B. [llyouna ; MarHuToropckuii roc.
texHuueckui yH-T uM. I'. . Hocosa. - Maraurtoropck : MI'TY um. I'. . Hocosa, 2020. - 1
CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2757 - MakpooObekT. - TekcT :
ANIEKTPOHHBIN. - CBeneHus goctymnHsl Takke Ha CD-ROM.

2. MaxortkuHa, E. C. Konnounno-nucnepcHslie cucteMsl : mpaktukym / E. C.
Maxotkuna, M. B. lllyobuna ; MI'TY. - Maraurtoropck : MI'TY, 2019. - 1 21eKTpoH. ONT.
auck (CD-ROM). - 3aru. ¢ Tutyin. akpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2363

- MakpooObeKT. - TEeKCT : 21eKTpoH HbIi. - CBeeHus 1ocTynHbl Takxke Ha CD-

ROM.

3. MaxortkuHa, E. C. [IpakTukym 1o o01uieil 1 HeopraHu4eckoi XuMuH : yueoHoe
nocobwue. (Y. 1) / E. C. Maxotkuna, M. B. lllybuna ; MI'TY. - Marautoropck : MI'TY,
2016. - 1 snektpoH. ont. quck (CD-ROM). - 3arun. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObekT. - Tekcr :
3JIEKTPOH-HBIH. - CBeieHus noctynHel Takke Ha CD-ROM.

4. MaxotkuHa, E. C. Dnementsl V-VIII rpynn nepuoandeckoit cuCTEMbl XUMHUYECKUX

anemeHToB J. 1. Menpneneesa : nabopatopsslii npaktukym / E. C. MaxoTtkuna, M.
B.llly6una ; MI'TVY . - Maruutoropck : MI'TVY, 2018. - 1 anektpoH. ont. auck (CD-ROM). -
3arn. ¢ Tutyn. akpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2143

- MakpooOBbeKT. - TeKCT : aneKTpoHHBIN. - CBefieHus AocTynHbI Takke Ha CD-ROM.

r) lIlporpammHoe odecnieuenne u UHTEepHeT-pecypcehl:


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

IIporpamMmmHoe o0ecnieyeHune

HaumenoBanue o
o Ne norosopa Cpok nieficTBuUS TULIEH3UN
7Zip CBOOOJIHO pacmpocTpaHsIeMoe OeccpouHO
FAR Manager CBOOOZHO pacmpoCTpaHsIEMOe OeccpouHO
Bpaysep Yandex [cBoGoaHo pacmpocTpansemoe 6eccpouHo
MS Office 2007
Professional Ne 135 ot 17.09.2007 OeccpouHO

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

Ha3panwme Kypca Cchlika
Hanuonanenast wmH(pOpMalmoHHO-aHATUTHYECKAs
cucrema — Poccuiickuit wuHaekc Haydnoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)

ITouckoBas cucrema Axagemus Google (Google URL: https:/scholar.qoogle.ru/

Scholar)

denepanbHOE roCyAapeTBeHHOE 010/KETHOE URL: http://Awwl.fips.ru/
y4IpeXJCHUE «DenepanbHblii WHCTUTYT

Poccuiickas  I'ocynapcrBennass — OubnmoTeka.

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

Karanoru
9 MaTepuajbHO-TEXHHYECKOE o0ecreyeHne TUCHUNINHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOe 00eCcTIeYeHHEe JUCITUTUINHBI BKITFOYALT:

VYyeOHble ayAUTOPUH [T IPOBEICHUS 3aHATUHN JIEKIMOHHOTO TUNa. OCHalIeHue:
MynbTUMeANIHBIE CPEACTBA XpaHEeHNUs, Tepe/laun U MPeICTaBIeHUs] UH()OPMAIIHH.

YyeOHble ayAUTOPUH [T IPOBEICHUS J1TAOOPATOPHBIX pabOT: XUMUYECKHE
naboparopun. OcHalleHrne: XuMU4ecKre peakTuBbl, XuMudeckas nocyaa, JlaboparopHoe
obopynoanue, Tabnuma «[leproanyeckasi cucTeMa XUMUYECKHUX JI€MEHTOBY, [makater mo
TeMaM pabouell IporpamMMmBbl.

VY4eOHble ayAUTOPUH [T TPOBEICHUS MPAKTHUECKUX 3aHATHH, TPYIIOBBIX H
WH/IMBUYAIbHBIX KOHCYJBTAIIMN, TEKYIIIEro KOHTPOJIS U TIPOMEXYTOYHON aTTeCTallny.
OcHnatuenue: Jlocka, MyJabTUMEAUUHBIN IPOEKTOP, SIKPaH.

[TomerneHus AJ1s1 caMOCTOSATENBHOM paboThl 00ydaronuxcs. OcHalIeHue:
[Mepconanbhbie KoMIbIOTEpHI ¢ TakeTroM MS Office, Beixoz0M B IHTEpHET U ¢ JOCTYIIOM B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.

[Tomenienune It XpaHEHHUS U TPOPHIAKTHYECKOTO 00CTy)KUBaHUSI Y4€OHOTO
obopynoBanus. OcHamenue: [lkadsr a4y xpaneHus: yueOHO-METOINYECKON JOKYMEHTAIIHH,
y4eOHOT0 000pYIOBaHUS M Y4eOHO-HATTISAHBIX TOCOOM, THCTpYMEHTHI 111 peMOHTA
71ab0paTopHOro 000pyI0BaHUS.



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/

IIpunoxenne 1

Y4yeOHO-MeTOAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

3K3aM€HaI4u0HHbl€ 60Nnpocsl

1.  OcHoBHbIE NOHATUS ATOMHO-MOJIEKYJISIPHOTO Y4YEHHUS: aTOM, MOJIEKYJa,
XUMHUYECKUN JIEMEHT, POCTOE U CJI0KHOE BEIECTBO, XUMHUUecKas popmyna.

2. 3axon ABoraapo. Uucimo ABoraapo. MomekynspHas U MOJIIpHAsE MaccChl.
Mounb Kak eIMHUIIA KOJMYECTBA BEIECTBA.

3. Crpoenmne aroma. KopmycKyisipHO- BOJHOBOW JyaiM3M JJICKTPOHA,
MPUHIIMIT HEOMpPEIeIeHHOCTH . KBaHTOBO-MeXaHMYeCKOe OOBACHEHHE CTPOCHUS
aToma.

4. Bonnosas ¢yukius. Ypauenue lllpenunrepa. KBantoBbie umncia, ux
¢usnvecknii cmpici. AtomHble opouTamy (AO) U X pacloiI0KEeHUE B IPOCTPAHCTBE.

5. MHOrosnekTpoHHble arombl. [IpUHIUIBI MOCTPOCHUS BIEKTPOHHOM
obomnouku: npuHmn [aymm, npasuno KieukoBckoro, npasuio ['yHua.

6. Ilepuoamueckas cucrema osnementoB J[.M.MenneneeBa (IICD) u
ANIEKTPOHHAsl CTPYKTypa aToMoB. [IpuunHa nepuoau4yeckoro M3MEHEHHsI CBOMCTB
3JIEMEHTOB.

7. Xumudeckas tepmomuHamuka. Cucrema. Kiaccudukammst cucrem (1o
OTHOILICHUIO K OKpY’)Kalollel cpene, MO arperaTHoMy cocTosHuio). Ilapamerpsl
COCTOSIHUSI, PYHKIIMU COCTOSIHUS.

8. Xumunyeckas TepMoauHamuKa. BHyTpeHHsst sHeprusi cucremsl. llepBbiit
3aKOH TepMOAMHAMUKH. TerioTa u padboTa.

9.  DHranpnus cUcTeMbl. DK30- U dHIOTepMUYecKue mpolecchl. 3akoH ['ecca,
ciencTBus u3 Hero. Tepmoxumuueckue ypaBHeHus. [IpuBectu nmpumepsl.

10. Dwuranbmus oOpazoBaHUs BelIecTBAa. PacdeT HHTANBIUU PEAKIMH TPH
CTaHJIAPTHBIX YCIOBUAX. DK30- U SHAOTEpMHUUECKUE peakiuu. [IpuBecTu npumepsl.

11. DOurponus, e€ Qusnueckuit cmbicn. 3MeHeHMe SHTpPONUM B
W30JIMPOBAHHBIX CHUCTEMax. BTopoil 3akoH TepMoAMHAMHKH. Pacuér wu3MeHeHus
SHTPONUH MPU XUMUYECKUX Tpolieccax U (a3oBbIX mepexonaax. [I[puBecTu mpumepsl.

12. CoOomHas »Heprus ['mb0ca u e€ M3MEHEHHE B XMMHUYECKUX TPOIIECCax.
HanpaBienne xmMuyeckux nporeccoB. Pacder 3HaueHM TEpPMOAMHAMHUYECKUX
(GyHKIUH ¢ TOMOIIBI0 CIIPaBOYHUKOB. [IpuBecT npumep.

13. Xwumuueckass KuHeTHKAa. VICTUHHAs W CpegHsisi CKOPOCTh XMMHUYECKUX
peaknuii. ['paduueckoe mM300pakeHHEe W3MEHEHHMsI  KOHIEHTpAIMl PEareHToB |
MIPOAYKTOB PEAKLUU BO BpeMEeHH. PaKTOphI, BIUAIOLINE HA CKOPOCTh XMMHUYECKOMN
peaxiuu.

14. 3akoH ngeHCTBUS Macc, KOHCTAHTa CKOpPOCTH, €€ (PU3MUECKUil CMBICIH.
I'padnueckoe u3oOpakeHHE 3aBHCHUMOCTH CKOPOCTH pEaKLIUHd OT KOHIIEHTpAIUH
peareHToB (Ha MpUMepe peakluu B3aUMOACUCTBHUS THOCYNb(daTa HATpUS C CEPHOMH

KHCJIOTOM).
15. 3aBHCHMOCTH CKOPOCTH peakuuu oT Temneparypsl. [IpaBuino Bant-I'odda.
YpaBHeHue AppeHunyca. DKCMEPUMEHTAIBHOE onpeaeeHue 3HAYEHUS

TEeMIIEPaTypHOro KO PHUIIMEHTa CKOPOCTH U SHEPTUH aKTUBAILIUH PEAKIIHH.

16. PerymupoBaHus CKOpPOCTH pEaKIWH C TIOMOIIBIO KaTajJu3aTOPOB.
AKTHUBHBIE MOJIEKYJIBl. DHEPIUsl aKTHBALMM PEaKIMHM. DHEPreTHYecKas guarpamma
X0Ja XUMUYECKON pEeaKInH.



17. Xumuueckoe paBHOBecue. OOparuMble U HEOOpaTUMBIE PpEaKIUH.
I'padpuueckoe n300paXkeHNEe U3MEHEHUSI CKOPOCTEN NMPsIMON M 0OpaTHON peakiuu BO
Bpemenu. KoHncranra paBHoBecHs, €€ CBsI3b C U3MEeHeHueM sHeprun [ n66ca peakium.

18. Xumuueckoe paBHoBecue. CIOBUTI XMMHUYECKOro paBHoBecus. [IpuHummn
Jle-IllaTense. BnusHHE KOHLUEHTpALU BEIIECTB, AABJICHUS, TEMIIEpATyphbl HA CABUT
paBHOBecHs. Ponp Kkaraaum3aTopoB — IpU  JOCTHIKEHHM CUCTEMAaMHM COCTOSIHMS
XUMHUYECKOT'O PABHOBECHS.

19. Cnoco0bl BbIpa)keHHUsI cOCTaBa PacTBOpa: MOJSIPHOCTb, HOPMAJIbHOCTb,
MOJIITIBHOCTb, TUTP, MaccoBas A0, MOJIbHAsSI 1OJIS.

20. DusekTponMTHYECKas IUCCOLMAlMA. OJEKTPOJUTBl U HEIIEKTPOJIMTHIL.
CunbHble u cnadble 3MeKTpoauThl. COCTaBICHHE HOHHO-MOJIEKYISIPHBIX YPaBHEHUH.

21. DyeKkTponuTHYecKas  JUCCOLMAlMs  KUCIOT, OCHOBaHWH,  coieid,
am(poTepHBIX TUAPOKCcUI0B. [IpuBecTu npumepsl.

22. Dnextponutudeckas auccouuanus. Crenens nucconuanuu. [Ipumenenue
3aKOHa JEHCTBYIOIIMX MacC K IPOLECCY AMCCOLMAIMM CIaObIX 3JIEKTPOJIUTOB.
KoHcranTa nuccounanuu.

23. DIeKTpOIMTUYECKas AUCCOUHUAIHS BOABL. BOTOpOIHBIN M THIPOKCUIBHBIN
IIOKAa3aTeNH.

24. Twunponu3 comeit. M3menenwme pH pacTBopoB cosield B pe3yibrare
ruapoausa. CreneHp U KOHCTaHTa TUAPOJIN3A.

25. VoHHble paBHOBECHS B pPAacTBOPaX MaJlOPACTBOPUMBIX SJIEKTPOIHUTOB.
PactBopumocts. IlpousBenenue pacTBOpUMOCTH. YCiIOBUS — 00pa3oBaHUsA U
pacTBOpPEHUS OCAKOB.

26. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuud. CTerneHb OKHCICHUS
DJIEMEHTOB, 3aBHCHMOCTL €€ OT IojiokeHus: »iaemeHTa B IICD. Okucnurenu u
BOCCTaHOBUTENU. HampaBieHne npoTekaHWs  OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKkuuid.

27. BO3HMKHOBEHHE PAa3HOCTH MOTEHIMAIOB HA TPaHULIE DSJIEKTPOI-PacTBOP.
PaBHOBECHBIN 3IEKTpOAHBIA IMOTEHIMAN. M3MepeHue CTaHAapTHBIX SJIEKTPOIHBIX
MIOTEHLIMAJIOB. Pl CTaHIAapPTHBIX JEKTPOAHBIX TOTEHIIUAJIOB.

28. VYpaBHEHHE  OJEKTPOJHOro  ToTeHIWana (ypaBHeHme  Hepncra).
KoHeHTpalnoHHbIi raabBaHUUYECKUM 2JIEMEHT.

29. TameBanmueckuii osnmement (I.3.). DJAC I'.D. mpum craHmapTHBIX H
HECTaHIapPTHBIX YCIOBUSX.

30. Kopposus. Koppo3us MeTaioB B pa3IMIHBIX cpefax. 3aluTa METaIoB
OT KOppO3MM. 3alMTHblE NOKpbITHA. KaromHas M TNpPOTEKTOpHas —3alluTa.
Nuruburopsr.

31. DOmnexrponu3. CymHOCTh D3JEKTPOJIM3a. DIEKTPOJIU3 PACTBOPOB U
pacmiaBoB. [locnenoBaTenbHOCTh KaTOIHBIX U @HOJHBIX IPOIIECCOB MPH IEKTPOIH3E
BOJHBIX pacTBOpoB. IIpumenenue snekrponusa. llomydenue u paduHHpOBaHUE
MeTaiioB. Hanecenue rajapbBaHUYECKUX MOKPBITHH.

32. 3akoHbl 31ekTponu3a. Pacuer koimuecTBa BemiecTBa (Macchl. 00beMa),
BBIIETISIOLIETOoCs Ha 3ekTpoze. [IpuBectu npumepsl.

33. OOmme cBoiicTBa METaUIOB. BblieneHne MeTauioB U3 UX COCTUHEHUH.
XHUMHUYECcKasi akTHBHOCTh METAJUIOB. MeTallibl KaKk BOCCTAaHOBHTEIIH.

34. BzaumojeiicTBUE METaJIOB C BOJOW, BOJHBIMH pPAacTBOpPaMHU KHUCIOT
coJe.

35. Bomopon, ero xumuueckue cBoiicTBa. BogopoHbie coeTMHeHNs METaJIOB
Y HEMETAJUIOB.

Ilpumepot 3a0anuit no memam



Ilpumep 3a0anusn no meme: «Kunemuxa. Pasnosecue»
1: Kak usmenurcs ckopocts nuccounanuu NyOy 1o peakuuu:

N204 = 2N02,

ecnu HauanbHast KoHueHTpauus N2Oy4 cocraBisiia 0,08 MOJIb/11, 8 K MOMEHTY HACTYILICHUS
paBHOBecust qucconunpoBaiio 50 % NyOg.

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

€CJIM PaBHOBECHBIC KOHIICHTPAIMK paBHBI, MOJb/: [A] = 0,6; [B] = 1,2; [C] = 2,16.

3: Jlns paBHOBecHOM cucteMsl: FEO () + CO(y < Fey + CO;
KOHCTaHTa paBHOBecus paBHa K. = 0,5. Onpenenutb paBHOBecHbIe KoHLeHTparuu CO u
CO,, MOB/11, ecii HaYaTbHBIC KOHIIEHTPAIIMU ITUX BEIIECTB COCTABIISIIH, MOJIb/JI:

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

4: Hammcatpb BbIpaKeHHE KOHCTaHTHI paBHOBecus K¢ M yKka3aTh HamnpaBlieHHE CMEILCHHUS
paBHoBecus npu u3Menenuu P (eciu T = const) u T (ecnu P = const) ans cnenyromumx peakiuid:
1) C (rpagun + COsy & 2CO y,  AH =+ 172,5 xJlx; TT; TP;
2) 2CO ) + Oyy < 2CO; ¢y AH® = -566,0 kJlx; 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, aBnsercs i1 peakius (1) 9K30- Wi SHAOTEPMHUECKOM.

1) 4 NH3 )+ 305 =2 Ny (r) + 6 H2O;
2) N, ) + 3 H, = 2 NH3 () s AHOr =- 89,39 KI[)K;
3)  2Hxp + Onp = 2Hz00, AH®, = - 483,8 ]Ik

2: Bbluncnuth craHmapTHyro teruiory oopasoBanus NO (), HCXOAs M3 CTaHIAPTHOIM
TCIIJIOTHI 06pa3OBaHI/I$I JUOKCHU A yriepoaa 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
110 KoHIa. OnpenenuTs:

1) 3HAK ASOr peakiuu A—B;
2) snak AG, peakin B—>A nipu Temmeparype T;
3) BO3MOXKHOCTh MTPOTEKAHHS peakiun B—A mpu HU3KHX TeMIepaTypax.

Ilpumep 3a0anus no meme: « Pacmeopur»

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

2. Ilpomssenenne pactBopumoctd AQ3AsSO, cocraBiser 1-10%%. B kakoM oGbeMe
HaCBILIEHHOI'O PacTBOpa COAEpKUTCA 6,4 MI 3TOU COJIN.

3. Beruucaute pH B 0,0001H pactBope H,SO;.

4. CocTaBbTe MOJIEKYJIIPHBIC 1 HOHHO-MOJIEKYJIIPHBIC YPaBHEHUS:

(CUOH),CO; + HCl =



CN™

NH;" + OH™ = NH4OH

5. Jokaszate ambporeprocts Sb(OH)s.

6. Kakue 13 nepeunciaeHHbIX COJIeH MOABEPTatoTCs THAPOIINU3Y:

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

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

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

ITpumep 3a0anus no meme: «Cmpoenue amomay

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

3d* 4s° 5s° 5p*

- CocTaBUTH 3JIEKTPOHHBIE (POPMYJIBI AIIEMEHTOB C MOPSIIKOBBIMU HOMEpPaMHU

Z =56 Z-16

yKa3aTh BO3MO>KHOBAJICHTHBIE AJIEKTPOHBI U CBOMCTBA HJIIEMEHTOB B HOPMAaJIbHOM
COCTOSTHUM aTOMOB (MeTaJll, HEeMEeTaJll);

JUTSE BO3MOYKHOBAJICHTHBIX JIEKTPOHOB COCTABUTH JIEKTPOHOTpaduuecKue
dbopMyIibl B HOPMabHOM U BO30YKAEHHBIX COCTOSHUAX aToMa. YKa3aTh
BO3MOYKHBIE BAJICHTHOCTH (JUIsI BO30YKIEHHBIX COCTOSIHMN yKa3aTh AJIEKTPOHHBIE
(opMymBI);

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

i Bbiciei C.0. 1-ro aneMeHTa cocTaBUTh GOPMYITY OKCHAA U YKa3aTh €ro
XapakTep (KUCIOTHBINA, OCHOBHBIN, aM(pOTEPHBII), a TAaKkKe POPMYJIbI
THJIPOKCUIOB U cosiell. [IpuBecTu Ha3BaHMs BCEX COEIMHEHUH.
nu1st orpuniarenbHoit C.O.  ( ecnu eCTh) 2JIEMEHTa COCTAaBUTh (PopMyITy
BOJIOPOJIHOTO COEMHEHUs, conu. [IpuBecTn Ha3BaHUS

Ilpumep 3a0anun no meme: «OKuCIUMENbHO-60CCHAHOEUMEIbHBIE PEAKUUU »

1.CocTaBuThH YpaBHCHUA OKHCIUTEIbHO-BOCCTAaHOBUTEILHOM pc€aKknuu, I/IIIYH_Ieﬁ B I[IPSIMOM
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 YPpaBHCHUC

OKHUCJINTEIbHO-BOCCTAHOBUTENBHON peakuuu, WAyIIed B MpsSMOM HampaBieHHH. PaccunTtaTh
IIEKTPOJIBHIKYILYIO CHITY.

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

3J1el<mp0xumuqec1<ue npoveccol

1. Onwumute pabory rampBanuueckoro snementa: Co|CoCl; || AuCls| Au

Vkaxure: 1) anexTpoIHBIE TPOIIECCHI



2) TOKOOOPA3YIOUIYIO PEAKIIUIO

3) 271eKTPOAHbIC TTOTECHIHAIIbI

4) SMEKTPOJBIKYIYIO CHIY MPH CTAaHAAPTHBIX YCIOBHSX U TMPH  KOHIEHTPALHUIX
HOHOB [Co2+ 1=10,001 mouns/ 11, [Au 3+] =0,1 Momb/ 1.

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

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

CocTaBbTe IEKTPOHHO-UOHHBIC YPABHEHUS AJIEKTPOTHBIX TIPOIIECCOB (aHO/ MHEPTHBIH) 1
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH AIEKTPOITH3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Bbruncnoute (¢daktuueckoe KOJIMYECTBO MeETalljia, IOJYy4YeHHOTr0 Ha Karoie IMpH
anextposuze Co(NO3), ecitu 37eKTposIu3 MPoBOAMIM B TeueHuu 1 4. Beixoa MeTasia mo
TOKY cocTaBuiI 85%.YKaxuTe BO3MOKHbIE MPUYMHBI YMEHbBILIEHUS BBIXOJA METajuia 1o
CPaBHEHHIO C PACUETHBIM.



IIpunoxenne 2

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluMn

a) HHaHpreMLIe pPe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI aTTeCTallum:

Kon
WHJIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXKCHUA KOMIICTCHIIHN

O1neHOYHBIC CPEICTBA

OIIK-1: CpoocoGen pematrs 3aga4d  NPOQeCcCHOHAIBHOW JeATeIbHOCTH, IPUMEHSA MeTOAbl MOACJIMPOBAHUS, MATEMATHYECKOI0 aHAJIU3A,

€CTECCTBCHHOHAYYHBIC U OﬁllleI/IH)KeHeprIe 3JHAHUA

OIIK-1.1

Hcnonp3yer eCTeCTBEHHOHAYYHBIE 3aKOHBI U
INPUHLUIIBI TIPH  PEUICHUU IPAKTUYECKHUX
3a1a4

Teopernueckue BOpocs

1. OcHOBHblE TOHATHSA AaTOMHO-MOJIEKYJISIDHOTO YYE€HHs: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, IPOCTOE U CIO0XKHOE BEIECTBO, XUMHUECcKas popmyia.

2.  3axon ABoraapo. Uucno ABoraapo. MoJiekyssipHas U MOJIIpHasi Macchl. Moib
KaK €IMHUIA KOJINYECTBA BELIECTBA.

3. DHTampnmus CHUCTEMBI. DK30- M 3HIOTEpMHUYECKHE Tpolecchl. 3akoH ['ecca,
CIIeICTBUSA U3 Hero. TepMOXUMUYECKUE YPABHEHMSL.

4.  Durponus, €€ ¢puznueckuil cmbici. VI3MeHeHne SHTPONUHN B U30JUPOBAHHBIX
cuctemax. BTopoii 3aK0H TepMOJUHAMUKH.

5. CBoOonnas sHeprus ['mb0Oca m e€ HW3MEHEHHME B XMMHYECKUX IpoIeccax.
HanpapiieHne XUMHYECKUX NTPOLIECCOB.

6. Xwumuyeckas KnHeTHKA. ICTHHHAS M CPEIHSS CKOPOCTh XUMHUECKUX PEaKITUil.
@DaxTOpBI, BAUAIOLINE Ha CKOPOCTh XUMUYECKON PEAKIINH.

7.  3aBHUCHUMOCTh CKOPOCTH peakuuu OT TemrepaTypsl. [IpaBuno Bant-T'odda.
YpaBHeHue AppeHuyca.

8.  PerynmupoBaHHsS CKOPOCTH pEaKIH C TIOMOIIbI0 KaTaJH3aTOPOB. AKTHBHBIC
MOJIEKYJIbl. DHEPrUs aKTUBALMU PEAKIIMH..

9. Xwummueckoe paBHoBecue. OOparumMbie U HeoOpaTumble peakiu. KorcranTa
paBHOBecHsI, €€ CB3b C U3MEHEHHEM >Hepruu [ ndoca peakuuu.

10. Xwummueckoe paBHOBecue. CHBHUT XHMHYECKOTO paBHOBecHs. [IpwHIUT
Jle-Illarenve. BiusHue KOHLEHTpaIMii BELIECTB, NABICHMS, TEMIEPATypbl HA CHABUT




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

Tecmut

paBHOBecus. Posib  kaTanu3aTopos OpU  JOCTMKEHMM CUCTEMAMM COCTOSIHHUSA
XUMHYECKOIO0 PAaBHOBECHS.

11. PactBopsl. CriocOOBI BhIpaXKEHHUsI KOHIICHTPALIUUA PACTBOPOB.

12. PactBopsl 9iekTponuToB. CTeneHb U KOHCTAHTA AJIEKTPOIUTUYECKOU
Jquccoruanuu. 3akoH pazoasienust OcTBaibaa.

13. Jluccoumanusi KUCIOT, OCHOBaHUH, coeil. AM(pOTEpHBIE ANEKTPOIUTHI.

14. PactBopumocTs. [IpomsBeneHne pacTBOPUMOCTH. YCIOBUE OOpa3oBaHUSI U
PacTBOPEHMS OCAKOB.

15.  Hucconmanus Boasl. MoHHOE npon3BeneHue Boabl. pH.

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

17. Crpoenue aroma. KopnyckysasipHO- BOJHOBOM Jyalu3M 3J€KTPOHA, PUHIUI
HeomnpeaeneHHocTH . KBaHTOBO-MeXaHUYecKoe 0ObSICHEHNE CTPOCHHS aToMa.

18. BomuoBas ¢ynkuus. YpaBHenue Ilpemunrepa. KBaHTOBBIE uHCcna, HX
¢uznueckuit cmbici. ATomHble opouTanu (AO) U UX pacrooKeHUE B IPOCTPAHCTBE.

19. MHoOrosneKTpoHHbIE aTOMBI. [ [pUHIUITEI TOCTPOCHHUS STICKTPOHHON 000JI0UYKH:
npuHumn [laynu, npasuno Kieukosckoro, npasuio I'yHna.

20. Tlepmommueckass cucrema dnemeHToB JI.M.Menneneea (IICD) u
JNIEKTPOHHAsI CTPYKTypa aroMoB. [IpuyMHa NEepHOINYECKOr0 H3MEHEHMSI CBOWCTB
AJIEMEHTOB.

21. OxucIuTenbHO-BOCCTAaHOBUTENbHBIE CBOMCTBa BemecTB. Kiaccuduxanus
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

22. DneKkTpoxuMHYecKHe cucTeMbl. 3akoHbl Dapanes. DNeKTPOAHBIN NOTEHIIHA.

23. TaipBaHWYECKUH DIIEMEHT.

24. DNeKTpOXMMHUYECKHE CHCTEMBI: JJIEKTPOJIHM3 pacIIaBOB U PACTBOPOB.
AHOIHBIN U KaTOAHBIN Tpo1iecchl . [I[pumenenne anekTponusa.

25. Kopposus. Bunsr koppo3un. CriocoObI 3alIUTH METAJUIOB OT KOPPO3HH.

1. CranpaptHble TeraoBble 53QHEKThl NPUHATO 0003HAYATD:




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

a) AUcr B) Q 1013°"°
0) AH°ys r) AHcrt
2. Kaxkue u3 npUBEICHHBIX PEAKINH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 KJx/Moib
0) H,+4/20,=H,0, AH = -242 K]I»x/Monb
B) 1/2N2+1/20,=NO , AH = 90 K]I>x/moib
r) 1/2Hy+ 1/2 1,=HI, AH = 26 K]I>/moib
Kak n3meHsieTcst SHTpONuS NPy pa3IoKEeHUN KapOOHATa KaJbIHs?
a) yBEIMUYMBaETCS B) HE YMEHbIIIAeTCs
0) yMeHbIIIaeTcs T') HE 3HAI0

CKopocTh XMMHUYECKOH peakliuu — 370 ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOIHBIX BEIIECTB

0) U3MEHEeHHe KOJIMYEeCTBa BELIECTBA PEareHTOB (MM MPOJYKTOB) PEaKLUU B €UHUILY BpEMEHU
B €IMHUIE 00beMa

B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB pEaKLUK K MOMEHTY OKOHYaHHsI peaklnun

B kakux enquHMIax BBIPAXKAETCSA CKOPOCTh XUMHUYECKOW PEaKInu?
a) mosib 1—1c -1

0) Oe3pa3zmepHas BeTMYMHA

B) MOJIB” ¢

Ot Kakux (paKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHA?
a) OT MPUPOJIbl PEATUPYIOLIUX BEIIECTB




Kon
I/IHI[I/IKaTOp JOCTHMXKCHHUA KOMIICTCHIIN U OI_IGHO‘-IHBIG Cpel[CTBa
WHIUKaTOpa

0) oT TeMIepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCya
7. .3nauenue PH 0,1 M pactBopa HCIO4 paBno
11 2)2 3)11 4) 13

8. s monmaeneHus ruaponusa xiopuaa xpoma (1) cnegyer
J00aBUTH COJISTHYIO KUCIIOTY
100aBUTH IIETIOYb
pa30aBUThH pacTBOpP BOAOH
MOBBICUTH TEMIIEPATYPY

9. CreneHu OKUCIICHUS KACIOPO/Ia a) B BOJIE U 0) B IIEPOKCHUIC BOJAOPOIa COOTBETCTBEHHO PABHHI ...
a)—2;0)—2
a)—2;06)+2
a)—2;06)—-1

10. Ilepmanranar kamus B OBP, mpoTekaronux B KHCIIOH cpesie, BOCCTaHABIUBACTCS JIO ...
kaToHa Mn2+
MaHraHat-uoHa MnQO42—
okcuaa mapranna (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) =

3aJa4d C MPUMEHEHHEM OOILEUH)KEHEPHBIX = CaC; () + CO(), AH; = 460 x>k mpy CTaHAAPTHBIX yClIoBHUAX. PaccuuTaiite Temmneparypy

3HaHUH Havaima peakmuu, ecau S(CaO)=38 JIx/monb'K; S(C)=6 [Ix/moms K; S(CaCy= 70
Jbx/mone-K;  S(CO)=197 [Ix/mons-K.

— Onumwmre paboty ranpBanndeckoro snementa: Co|CoCls || AuCls| Au




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

Ykaxure:
3JIEKTPOJIHBIC MTPOLECCHI

O TOKOOOPA3YIOIIYIO PEAKIHIO
O DJIEKTPOIHBIC MOTCHIHAIIBI
o

3JIEKTPOJBHKYILYIO CHILY IPU CTAHAAPTHBIX YCIOBHUAX

O

—  Peaxums uzer no ypauenuio:  4NHs (1) +50,(r) = 4 NO(r) + 6H,0(r), AH’, <0,

Hanwnmmre
o BreipaxkeHne ckopocTH NpsMOK U 00paTHOM peaKIuu
O BbIpaxeHne KOHCTaHTbI PABHOBECHUS
YKaxxuTe HapaBJICHUE CMEIICHUS PABHOBECHS:
O A) npu NOBBIIICHUH JIaBJICHUS,
o b) npu ymeHbIieHUN TeMIepaTyphl.

HauanpHble KOHIIEHTpAMK UCXOIHBIX BemlecTB B peakuu: 2 SO ) + Oy () = 2 SO;3 () 61N
paBubl 1,8 monb/n SOz u 2,4 Mons/n1 Oy. Bo cKONbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K
MOMEHTY, koraa npopearupyet 0,8 mons/n SO,?

3aKoHUUTE MOJICKYJIIPHOC U COCTABbTC COKPAICHHOC HOHHO-MOJICKYJIAPHOC YPABHCHUC  IJIA
peakmwmii: Pb(OH), + HNOz=...; Pb(OH), + KOH=....
MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.

Hanmcats ypaBHEHHS peakiiuii Taposn3a B MojeKky/sipaoM u noaHoM Buje: CrCls, NaNOs,
K>CO:s.

COCTaBBTe YpaBHCHUA OKUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI.[HfI:
KMnO4 + NaNO; + H,SO4 —, Cl‘z(SO4)3 + Br, + NaOH —.
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO,4 + NaNO; + H,O —.




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

Hapucyiite s3HepreTndeckyro 1uarpaMmy XoJa XuMHYEeCKON peakiuu. Jlaite Kk Hel
MOSACHEHUS. YKAXKUTE SJHEPTUIO aKTUBALIMYU PEAKLIMH.

3anuinTe ypaBHEHUs 3IEKTPOJUTUYECKON JUCCOLMAIIMN KUCIOT, OCHOBaHUH, COJIEH,
aM(OTEPHBIX THAPOKCHUIOB.

[Tonb3ysck Tabnuielt paCTBOPUMOCTH, TPUBEAUTE IPUMEPHI TPEX BEIIECTB, KOTOPHIE B
pacTBopax 00pa3yroT Cyiab(haT- HOHBL. 3aUIIUTE YPAaBHEHUS SIEKTPOTUTUYECKOM
JIMCCOLMAIIMU 3TUX BEILIECTB.

OIIK-1.3

HpI/IMeHHGT MCTOAbl MOACIUPOBAHUA U
MaTeMaTU4ecKOro aHalu3a IS PpeIICHHS
3aa4  TEOPETUYECKOr0 W INPHKJIAJIHOTO
Xapakrepa

Hns peakunu CHy () + CO; () = 2 CO () + 2 Hy () onpenennte BO3MOXKHOE HalpaBICHHAE
CaMOIIPOU3BOJIBHOTO TEUECHUS PEAKIUH MPH CTAaHAAPTHBIX YCIOBUAX U mpu Temmeparype T
=927°C, ecnu TernoBoil SP(EKT PEAKIMH IO 3aTAHHOW TEMIICPATYpPH HE W3MEHHTCS.
VYkaxuTe: a) BbIIENSETCS WIM MOTJIOLIAETCSl SHEprusi B XOA€ peakiuu; 0) MNpPUUYHUHY
HaillIeHHOr0 U3MEHEHUs SHTponuH. Paccunraiite TemnepaTypy Hayana peakium.

Bripazute depe3 KOHIEHTpAIIMM PEareHTOB KOHCTAHTHI PABHOBECHS CIIENYIOIIUX PEaKIUi
Ny + 3 Hary = 2 NH3(, AH = -92,2 xJIx. YKaxuTe HarpaBIeHUE CMEIIEHHs XUMUYECKOTO
PaBHOBECHSI TUX PEAKIIMIA: a) P MOHWKEHUH TEMIIEPATYPHhI, €CITH JaBlIEHHE TTOCTOSHHO; 0)
MIpY NOBBIILIEHUN JJABIICHUS, €CIIM TEMIIEpATypa MOCTOSHHA.

— TomoreHHas peakiys mHporekaeT no ypaBHeHuo Hy o + b oy = 2 Hly). Havanbhas

KOHIIEHTpanus Bogoposa 2,1 monbs/i, nona 1,5 mois/n. Bo ckobko pa3 u3BMEHUTCSI CKOPOCTh
peakmuu, koraa npopearupyet 30% Bogopona?

CKObKO MIJITHIUTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 T/Mi
notpedyercst 1uis npurorosienus 2 i1 0,25M pactopa?




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

— Kakue w3 caenyrommux codeit moxasepratorcs ruapoausy: NapSiOz. Cu(NOgs),. KBr?
CocTaBbTe WOHHBIC W MOJICKYJSPHBIC YPaBHEHHUS THIPOJIM3a COOTBETCTBYIOIIUX COJICH.
Kaxoe 3nauenue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJIeH?

— PaccuuTaiiTe 2JIEKTPOJBIDKYIIYIO CHJIYy M ONPEICIIUTE HAIMPABJICHUE CAMOIPOU3BOJIHHOTO
NPOTEKAHUS  PEAKIWH  TPH  CTAHJAPTHBIX  YCIIOBUSAX,  HCIONB3YS  3HAYCHUSA
OKHCIIUTENBLHO-BOCCTAHOBUTENBHEIX MoTeHnuanos HJ + H3PO, — J, + H3PO; +
H,0.

6. Ha ocHOBaHHH IlepHOAHYeCcKol Ta0/IHIBl OXapaKTepH3yiiTe XUMHIECKHE 3]IeMEeHTHI C
TOPSIKOBBIMH HOMepaMH 21 1 34: cTpoeHHe aToMa (3apAa A1pa: COCTaB AApa. THCIO STeKTPOHOB,
JHepreTHUecKHX YpOBHell I MOIypoBHell: 31eKTpoHHAd hopMyTa). POPMYIEl H XHMHUeCKHIT
XapaKTep coeHHeHHH (BBICIIETO OKCHAA H THAPOKCHIA: BOJOPOIHBIX COeIHHEHHIT).

— IlpuBenuTe CXEeMBI DIIEKTPOIHBIX IPOIECCOB W MOJEKYJSPHBIE YpaBHEHUS peakIui,
NPOTEKAIOIINX TMPH 3JICKTPOXUMHUUECKON Koppo3uu TanbBaHomapsl Co/Ni: a) B kucmoi
cpeze; 6) BO BIaXHOM Bo3ayxe. Onpeaenute yobUlb MacChl aHOAA MPU KOPPO3UH B KUCIIOH
cpeze 3a 20 MMH, eclii CKOpOCTh Koppo3uu coctaBuia 0,01 r/4.

— CocraBbTe IJIEKTPOHHO-MOHHbBIE YPAaBHEHUS 3JIEKTPOJHBIX IMPOLECCOB (aHOA MHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHE PEaKIMH, MPOUCXOIANIEH mpu anekrpoiuse pactBopa CoSOq,
BbruucnuTe ¢pakTHuecKoe KOJIMYECTBO MeTasla, MOJTyYeHHOI0 Ha KaToJe MPHU AIIEKTPOJIN3e
Co(NO3),, ecnu 271€KTpoNIN3 IPOBOIWIN B TedeHUH | 4. BbIxox MeTasmia 1mo TOKy COCTaBUII
85%. VYkaxuTe BO3MOJKHBIE IPUUMHBI YMEHBIICHMsI BBIXOJAa METallla 110 CPABHEHMIO C
pacyeTHBIM.

— TlpoBecTu aHanM3 BAUSHUS KOHIICHTPAIIMH HA CKOPOCTh XUMUYECKON PeaKkIuu
Na;S;03 + HSO4 = S + SO, + NapSO,4 + HyO o sxcnepuMeHTaIbHBIM JaHHBIM.




Koz WHnukaTop JOCTHKEHHS KOMITCTCHIIH O1eHOYHBIE CPENICTBA
MHIIKATOpa
Howmep O0Bem, Mt KoHuenrpanus Bpewms CkopocTb
onbiTa | NapS,;03 H,O H,SO4 Na,S;03, 10? | mosenenus peaxiuu, 102,
MOJIB/JT MYTH, C !
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 9,2
5 5 3 2 6,5
[To maHHBIM TAOIUIBI MOCTPOUTH 'PAPUK 3aBUCHMOCTH CKOPOCTH PEAKIIMU OT KOHICHTPAIIHH
tHocynbdaTta Harpus, Caenare BBIBOJ O 3aBUCHMOCTH CKOPOCTH PEaKUUH OT KOHIIEHTPaLUH
THOCYIb(aTa HATPUSI.

8. B 250 r pacTBOpa IIOBAapeHHOMH COIIH C MacCOBOMH qomeit 8% pacTBOPHIM 15 I TOro :Ke BemecT
PaccunraiiTe Maccy COIH B IIOIYYEHHOM PacTBOpe.

12. B COOTBeTCTBHH C TEPMOXHMHYICCKHM YpaBHCHHEM peaKIIHH
2C00=CO2»+ C (@ + 173 kK
paccuHTaiiTe, CKOIBKO BBIITHIOCH TEIUIOTHL, KOT/Ia MPOPearuporano 13 1 (H.y.) yrapHOro rasa.




0) Ilopsinoxk mnpoBedeHUSs TNPOMEKYTOUHON AaTTeCTAIlMH, IOKA3aTeJM MW KPUTEPHH
OlLleHUBAHUS:

[TpomexxyTouHas aTrrectanus 1o aucuuiuimHe «OO0mas U HeopraHW4YecKash XMMHEs BKIIOUYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS 00yUYaIOUUMUCS 3HAHUI, U
MPAKTUYECKUE 3aJaHMsl, BBIABISIIOIIME CTEeNeHb C(HOPMUPOBAHHOCTH YMEHMH U BIAJCHMIA,
npoBOAUTCA B (hOpMe HK3aMEHa.

DK3aMeH 10 JTaHHOHN JUCITUIUTMHE MPOBOAUTCS B YCTHOM (popMe IO IK3aMEHAITMOHHBIM OHJIeTaM,
KQKJIbIH M3 KOTOPBIX BKIIOUAET 2 TEOPETHUYECKUX BOIPOCA M OJTHO MPAKTHIECKOE 3aaHHE.

Iloxa3arenu u KPUTCPHUHU ONCHUBAHHUSA IK3aMEHA:

— Ha OEHKY «OTJMYHO» (5 OamioB) —oOyyarommuics AEMOHCTPHPYET BBICOKHH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMH, BBICOKMHA YpPOBEHb 3HAaHMHA HE TOJBKO Ha YPOBHE
BOCIIPOU3BECHHUS U OOBSICHEHUS MH(OpMAIMM, HO W HHTEUIEKTyaJlbHbIE HABBIKM PEIICHUS
npobiem u 3aaay:

® JlaeTcsl KOMIUIEKCHAs OLEHKA MPEJI0KEHHON CUTYallH;

® JICMOHCTPUPYIOTCSI TJyOOKHE 3HAHUS TEOPETHUYECKOrO Marepuaja M yMEHHE HX
IIPUMEHSTB;

® [I0CJIEIOBATEIbHOE, TPABUIILHOE BHIMOJHEHUE BCEX MPAKTUYECKHUX 3a/1aHUM;

e yMeHHEe 000CHOBAaHHO M3JIaraTh CBOM MBICIIH, JeNIaTh HEOOXOIUMBbIE BBIBOIBI.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — oOOydYarOIIMIICS JEMOHCTPUPYET CPEIHUM YpPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH:

® Jac€TCsa KOMIIJICKCHasA OICHKa HpGI[J'IO)KGHHOfI CUTyalluHu,

® JCMOHCTPHUPYIOTCA NOCTATOYHBIC 3HAHUA TCOPCTUYCCKOTO MAaTCpUajla 1 YMCHHUEC UX
IMPUMCHATH; HO JOITYCKAKOTCA HE3HAYUTCIIBHBIC OI_HI/I6KI/I, HCTOYHOCTH

®  BBIIIOJIHCHUC BCCX MPAKTHYCCKUX 3a)1aH1/1171; BO3MOXHBI CIAWHHUYHBIC OHII/I6KI/I,
HCIIPABIIICMBIC CAMHM CTYACHTOM ITOCJIC 3aMCHYAaHUA ITPEIIOaaBaTeCIIA;,

® 3aTpyYAHCHUA IMPU AHAJTIUTUYCCKUX OIICpaluiax, MCPEHOCC 3HaHUN H y'MeHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyallUuH.

— Ha OIICHKY «yJAOBJIETBOPUTEJIBbHO» (3 Oayna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIMHA:

® 3aTpyJHEHHUs C KOMIUIEKCHOM OLIEHKOM MPEUIOKEHHON CUTYallNH;

® HEMNOJHOE TEeOopeTHYECKoe OOOCHOBaHUE, TpeOyIollee HABOASIMX BOIPOCOB
IIPEnoaaBaTes;

e  BBINOJHEHUE 3aJaHUM IIPU NIOJICKA3KE MPENOoJaBaTes;

e 3arpyaHEHUs B ((OPMYIUPOBKE BHIBOIOB.

— Ha OIICHKY «HEYAOBJIETBOPUTEIbHO» (2 Oanna) — OOydYaroIMIACS JAEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro Mmarepuana, JOMYCKAeT CYIIECTBEHHbIE OMIMOKH, He
MOXKCET IMOKa3aTh MHTCIJICKTYAJIbHBIC HABBIKKW PCIICHUA MMPOCTHIX 3a1a4.



— Ha OILICHKY «HEeY/A0BJIeTBOPUTEIbHO» (1 6ain) — oOydJaromumiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEACHUS U 00BICHEHHS HH()OPMAIIMH, HE MOKET TIOKa3aTh HHTEIICKTYaIbHBIC
HaBBIKH PEUICHUS IPOCTHIX 3a1a4 HEMIPaBHIIbHAS OIICHKA MPE/I0KEHHON CUTYallnH;



