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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI

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

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogo0peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 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 TEXHOJIOTHMA

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl MeTannypruu U XUMHYEeCKUX TEXHOIOTUH

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBoeHHsT TUCHUIUIMHBI — «OOmIass U HeopraHUuYecKas XUMHsD SBISIOTCS:
dbopMUpOBaHHE Yy CTYACHTOB COBPEMEHHBIX TMPEACTABICHUNH O CTPOSHUM M CBOMCTBax
XMMHUYECKHUX BEIECTB, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX MPOIECCOB, CIIOCOOHOCTH
MCIOJIb30BaTh ATH 3HAHUS B CBOEH MpPOQecCHOHANbHON ACSITENFHOCTH.

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

Jucuunnnna O01ast 1 HeopraHuyeckasi XMMUs BXOJUT B 00513aTENIbHYIO YaCTh y4€OHOTO
I1aHa 00pa3o0BaTeIbHOM IPOrpPaMMBbl.

Jig  u3ydeHMs  OUCUMIUIMHBI  HEOOXOAMMBI — 3HaHUS  (YMEHHs,  BIJIAQJICHUSA),
c(OpMHPOBAHHBIC B PE3yJIbTATE U3YUCHUS TUCIUILIHH/ IPAKTUK:

Xumus B 00beMe cpeHei 001eodpa3zoBaTebHOM IIKOIIBI.

3HaHus (yMEHUs, BIaJleHUs), TIOJIY4YE€HHbIE P U3YYEHUU JTAHHOM JUCLMILIMHBI Oy1yT
HEOO0XOANUMBI JJI U3yYEHUs] JUCLUIUIMH/TPAKTUK:

OCHOBBI METAJUTYPrHUECKOT0 IPOU3BOICTBA

MarepuanoseneHue

dusznyeckas XuMHus

Mertobl ncciie[0BaHUS MaTEPUAIOB U ITPOLIECCOB

be3onacHOCTb JKU3HEACATENBHOCTH

3 Komnerennun odyuaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pesynbTrare ocBOCHMs TUCHMILIMHBI (Moayisi) «OOmias 1 HeopraHudeckas XUMUs»
o0yyaroIuics 10JbKeH o0afaTh CIEAYOIMMI KOMIIETEHIUSMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocobeH pemiath 3a7a4u MpohecCuOHANbHOM NeSTEIbHOCTH, TPUMEHSISI METO/IbI
MOJIETTUPOBAHUS, MATEMAaTUYECKOTO aHaJIN3a, €CTeCTBEHHOHAYYHBIE U OOIIENHKEHEPHBIE
3HaHUS

OIlK-1.1 Hcnons3yeT ecTeCTBEHHOHAYUYHBIE 3aKOHBI U IPUHIIUIIBI IIPU PEILICHUH
PAKTHYECKUX 3a7a4

OIIK-1.2 Pemaer crangapTHbie mpodeccuoHanbHbIe 3a/1a4K ¢ TPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHUM

OIIK-1.3 ITpumeHsieT MeTO1bl MOAECIUPOBAHNS U MATEMATUUECKOTO aHAIIN3A JUIs
pelIeHNs 33124 TEOPETHUECKOI0 U IPUKJIAJHOTO XapaKTepa




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6miast TpyA0€MKOCTh AUCIHUIUIMHBI COCTABIISIET 4 3a4eTHBIX eAMHUI] 144 akaj. yacoB, B TOM YHCIIE:
— KOHTaKTHas padora — 12,9 akan. 4acos:
—aynurtopHas — 10 akaj. 4acos;

— BHeayauTopHas — 2,9 akaJl. 4acos;

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

— B (popme npakTuieckoil moaroroBku — 0 akai. vac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas 8w
KOHTaKTHas paboTa 5 % DopMa TeKyIero
Pasien/ Tema 2 (B akan. 4acax) g E(‘ Bun 5 KOHTPOJISI Ko
[— > g © | camocToATeNbHOM | ycreBaeMOCTH 1 KOMITETeHIIHH
g 5 paboThI MIPOMEKYTOUHOH
Texk. mal. | mpakr. 'S aTTeCTalnuu
3aH. 3aH. | O &

1. Pazpmen 1
1.1 Xummueckas
TEepPMOANHAMHUKA.
-Tennosoit a3 dekr
XUMHYECKOM peakiuu. )
3axon Tecca i ero CaMOCTOSITENEHOE
CJIEICTBUA. I;i}fe%i{(?; KonTponpuas OIIK-1.1,
- DHTponHS 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
- YcIoBUSI XUMHYECKOTO
paBHOBecus. KoncranTa H3YHACHIS Kontponbnas OIIK-1.1,
paBHOBECHSI. 1 0,5 16,4 y1e6Hol . pabora, yCTHBIH OIIK-1.2,
- Biusinue BHENTHUX JUTCPATYPBI, onpoc 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 Kontponbnas OIIK-1.1,
peaxiuu 1 MeToIbl ee 1 05 18 U3y4YCHHE paboTa, yCTHBIH OIIK-1.2,
peryJiupoBaHusi. yueOHoM ormpoc OIlK-1.3
- Kunernka o0patumbIx JIATEPaTyphI;




XUMHUYECKUX PeaKuil 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
obOMmeHa.
- 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 Ctpoenwue aToma. -
- KBanroBble uncna. CaMOCTOSITENEHOE
Crpoenue H3y4YeHHE
MHI(;FO3J'ICKT OHHBIX aTOMOB 36%1—10171 KonrporeHaz OMK-11,
PDOHHE ’ 1 20 y pabota, yCTHBIN OIIK-1.2,
- [lepronuueckuii 3akoH 1 JIUTEPATYPBHI;
ompoc OIlK-1.3
cucrema JI.11. Menneneesa. - oopmiieHue
Ilepnonuueckue cBoiicTBa KOHTPOJIBHOMN
XHUMHYECKUX DJIEMEHTOB. 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
KOppOo3usi. DNEKTPOIU3 U
ANEKTPOIHBIE TIPOIIECCHI B
BOJIHBIX CUCTEMaX U
pacIuiaBax.
HWroro no pazaeny 1 30
Hroro 3a cemectp 4 122,4 JK3aMeH
HToro no nuCHUMIUIMHE 4 122,4 3K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1) TpaguuuoHHble 00pa3oBaTEIbHBIC TEXHOJOTHH OPHEHTHUPYIOTCS Ha OpraHHU3alUio
00pa3oBaTENBHOIO  IPOLECCa, MPEANONIATAIONIYI0 TPSAMYIO  TPAHCISALUIO 3HAHUH  OT
MperoiaBaTensi K CTYACHTY (IPEUMYIIECTBEHHO Ha OCHOBE O0BSICHUTEIHLHO-UILTIOCTPATUBHBIX
METOA0B 00yueHus). YueOHas e TeNbHOCTh CTYACHTa HOCUT B TAKMX YCIIOBHSIX, KaK IIPABHJIO,
PenpoayKTUBHBIN XapakTep. PopMbl yueOHBIX 3aHITHIMA:

- HWudopmanmonnas JeKkmus — TOCJIEIOBAaTENIbHOE U3JO0XKEHHE Marepuana B
JUCLUIUIMHAPHOM JIOTUKE, OCYILIECTBIISIEMOE MPEUMYIIECTBEHHO BepOaJbHBIMU CpPEICTBAMU
(MOHOJIOT TIpeno1aBaTelis).

- JlabopaTtopHas paboTa — opranu3aius yaeOHoi pabOoThI C peaIbHBIMU MaTePHATLHBIMH
1 MHOOPMAIIMOHHBIMH OOBEKTaMH, SKCIIEPHUMEHTalbHAs paboTa C aHAJIOTOBBIMH MOJEISIMU
peabHBIX 00BEKTOB.

2) NHTepakTUBHBIE TEXHOJOTUU — OpraHu3alusi o0pa3oBaTeIbLHOTO Mpolecca, KOTopas
IIpeIoyiaraeT aKTUBHOE U HEIMHEWHOE B3aUMOJEHUCTBHUE BCEX YYAaCTHUKOB, JHOCTHM)KEHHE Ha
3TOW OCHOBE JIMYHOCTHO 3HAYMMOIro Jii HUX oOpa3oBaTelnbHOro pesynabTaTa. Hapsay co
CHEUUAIU3UPOBAHHBIMU  TEXHOJOTHSIMM  TakOro  pojJa  MPUHLUUI  HUHTEPAKTUBHOCTH
MPOCJEeKMUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTENbHBIX  TEXHOJOTHUH.
HHTepakTUBHOCTH MOJIpa3yMeBaeT CyObeKT-CyObeKTHBIE OTHOILIIEHHS B X0/1€ 00pa30BaTEeIbHOTO
rpolecca U, Kak ciecTBue, GopMupoBaHue caMopa3BUBAIOIecss HHPOPMALIMOHHO-PECYPCHOMN
cpensl. @opmbl yUeOHBIX 3aHATHI:

- CeMHHap-AUCKYyCCUsI — KOJJICKTUBHOE 00CYX/IeHHE KaKOro-I11u00 CIIOPHOTO BOIPOCa,
mpoOJieMbl, BBIABICEHHE MHEHUH B rpynmne (MEXrpynmoBOW IUAloOr, JIHUCKYCCHUS Kak
CIIOp-THAJIOT).

3) NudopmaninoHHO-KOMMYHHKAITUOHHBIE o0Opa3oBaTeNbHbIC TEXHOJIOTHH
—OpraHu3anus 00pa3oBaTEeIHLHOTO npotiecca, OCHOBaHHast Ha MIPUMEHEHUHU
CHEIHATM3UPOBAHHBIX MPOTPAMMHBIX Cpell U TEXHUYECKUX CPEACTB paboThl ¢ MH(pOpMaIue.
@opMbl yueOHBIX 3aHSATHIA:

- Jlexums-Bu3zyanu3auus — HU3JO0KEHHUE COACPIKAHUSA CONMPOBOXKAACTCS Mpe3eHTaluen
(meMoHCTparueil yueOHBIX MaTepUANIOB, IPE/ICTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTIOCTPATUBHBIX, TPaUUECKUX, ayIN0- U BUJIEOMATEPHAIIOB).

6 YueOHO-MeTOqUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YaommXxcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

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

8 YueOHo-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecniedyeHre TUCUUTINHBI

a) OcHoBHas1 IMTEpPaTYpA:

1. Mapteinosa, T. B. Heopranuueckas xumus : yaeOnuk / T. B. MaptsinoBa, U. U.
Cymnonwurkas, 0. C. AreeBa. — 2-e u3n., 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 goctyma: mo
IIOAIINCKE.

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

0) JonosHuTebHas JUTEpaTypa:


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

1. MaxotkuHa, E. C. PacTBOpBI 3JIEKTPOJIIMTOB U HEINEKTPOIUTOB : yueOHOE
nocobue / E. C. Maxorkuna, M. B. Illyouna, C. A. Kpsinosa ; MI'TY. - MarHuTOTOpCK,
2012. - 87 c. : Tabx. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3489
MaxkpooOBbeKT. - TEeKCT : 2JIeKTPOHHBIN. - FIMeeTcs meyaTHbIi aHaJIor.

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

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

4. I'apmun, A. I1. O0mast 1 HeopraHuyecKasi XUMHS B CXeMaX, pUCYHKax, TabIuIax,
XUMHAYECKHX peakiusx : yaeoHoe nocodue / A.Il. ['apmuH. — 2-€ u3a., ucrp. u 101, —
Mocksa : UHOPA-M, 2022. — 304 c. — (Bwsicmee o6pazoBanue: bakanaspuat). — DOI
10.12737/1070937. - ISBN 978-5-16-015940-9. - Tekct : anekTponHbIit. - URL:
https://znanium.com/catalog/product/1853100 — Pexwum mocTyma: o momcKe.

B) MeTtoanueckue yKazaHus:

1. Maxotkuna, E. C. Knaccel Heoprannueckux BemectB. OCHOBHbBIE 3aKOHBI XUMUH :
npakTukyMm [uist By30B] / E. C. Maxotkuna, M. B. lllyOuHa ; 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 goctymnHbl Takke Ha CD-ROM.

2. MaxortkuHa, E. C. Konnounno-nucnepcHslie cucteMsl : paktukym / E. C.
Maxotkuna, M. B. lllyobuna ; MI'TY. - Maraurtoropck : MI'TY, 2019. - 1 a1eKTpoH. ONT.
auck (CD-ROM). - 3aru. ¢ Tutyin. okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2363

- MakpooObeKT. - TeKcT : 31eKTpoH Hbl. - CBeleHus JOCTYyMHbI Takke Ha CD-

ROM.

3. MaxortkuHa, E. C. [IpakTukym 1o o01uieil 1 HeopraHu4eckoi XuMuH : yueoHoe
nocobwue. (Y. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TVY. - Marautoropck : MI'TY,
2016. - 1 snektpoH. ont. quck (CD-ROM). - 3aru. ¢ 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. Dnementst V-VIII rpynn neproandeckoit cucTeMbl XUMHUYECKUX

anemenTtoB Jl. 1. Menneneesa : nabopatopuslii npaktukyMm / E. C. MaxoTkuna, M.
B.llly6una ; MI'TY . - Marautoropck : 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 AocTynHbl 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

Haumenosanue .
o Ne norosopa Cpoxk neficTBuUS TULIEH3UN
7Zip CBOOOJIHO pacmpocTpaHsIeMOe OeccpouHO
FAR Manager CBOOOZHO pacmpoOCTpaHsIEMOe OeccpouHO
Bpaysep Yandex [cBoGoano pacmpocTtpansemoe 6eccpouHo
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

Hassanue xypca Cchlika
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Karamoru
9 MaTepuajbHO-TEXHHYECKOE o0ecreyeHne TUCHUNINHBI (MOIYJIs1)

MartepuanbHO-TEXHUUECKOE 00eCTIeYeHNE TUCIUIUIMHBI BKIIOYAET:

Y4eOHble ayaUTOPUHU Ui TPOBEACHUS 3aHATHNA JIEKIIMOHHOro Tumna. OcHalleHue:
MynsTuMeANHbIE CPEACTBA XPAHEHUS, TIEpeaud U IPeCTaBIeHUs HH(OPMAIIUH.

Y4eOHbIe ayAUTOPHH AJIs POBEACHUS JIA0OPATOPHBIX PabOT: XMMHYECKHE JIAOOPATOPHH.
OcHamienne: XWMHUYECKHE PEAaKTHBBI, XWMHYecKas mocyna, JlaboparopHoe oOopynoBaHue,
Tabnmuna «llepuoanueckas cucteMa XMMHUYECKUX AJIEMEHTOB», [lmakarel mo Temam paboueit
MIPOTPaMMBI.

Y4eOHbIC ayaWTOpHH JUISI TIPOBEACHHS TMPAKTUYCCKUX 3aHATHHA, TPYNIOBBIX |
WHJMBUIYAIbHBIX KOHCYJIbTAllMM, TEKYIIErOo KOHTPOJS U TPOMEKYTOYHOM aTTeCTalluH.
OcHnatuenue: Jlocka, MyJabTUMEAUWHBIN IPOEKTOP, SIKPaH.

[TomerneHust 17151 CaMOCTOSATEBHOM paboThl 00ydaronuxcs. OcHamenue: [lepconanbHbie
kommbioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYNIOM B 3JICKTPOHHYIO
MH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

[Tomemienue Uit XpaHeHUS W NPOPHIAKTHUYECKOTO OOCITY)KHMBaHUSA y4eOHOTO
obopynoBanusa. OcHamenue: lllkadpr A XxpaHeHus: yd4eOHO-METOAMYECKON JTOKYMEHTAIIUH,
yueOHOTO 000OpyIOBaHUA M Y4eOHO-HATJAMHBIX TocoOui, WHCTpyMEHTHI uisi peMOHTa
71a00paTopHOro 000pyI0BaHUS.
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IIpunoxenne 1

Y4yeOHO-MeTOAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

3K3aM€HaI4u0HHbl€ 60Nnpocsl

1.  OcHoBHbIE NOHATUS ATOMHO-MOJIEKYJSIPHOI'O YUYEHUS: aTOM, MOJIEKYIIa,
XUMHUYECKUN JIEMEHT, MPOCTOE U CJI0KHOE BEIECTBO, XMMHUUecKast (popmya.

2. 3axon ABoraapo. Uucimo ABoraapo. MomekynspHas U MOJIIpHAsE MaccChl.
Mounb KaK eIMHHIIA KOJIMYECTBA BEILIECTBA.

3. Crpoenne aroma. KopmycKymsipHO- BOJHOBOW JyaiM3M OJJIEKTPOHA,
MPUHILIMIT HEONpPENeNIeHHOCTH . KBaHTOBO-MexaHHYeCKOe OOBSCHEHUE CTPOCHHS
aToMa.

4. BonnoBas ¢yukius. YpaBuenue lllpenunrepa. KBantoBble umcia, ux
¢usnvecknii cmpici. AtomHble opouTamy (AO) U UX pacloiI0KEeHUE B IPOCTPAHCTBE.

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

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

7.  Xwumunyeckas tepmoauHamuka. Cucrtema. Knaccudukamus cucrem (1o
OTHOIICHUIO K OKpYKalolllel cpene, Mo arperatHomy coctosiHuio). Ilapamerpsl
COCTOSIHUS, (PYHKITUH COCTOSTHHSL.

8. Xumuueckas TepMOAMHAMUKa. BHyTpeHHss sHeprust cuctemsl. [lepBbrit
3aKOH TepMOAMHAMUKU. Teriora u padboTa.

9.  DHranbpnus cucTeMbl. DK30- U dHIOTepMUYecKHe mpoliecchl. 3akoH ['ecca,
ciencTBus u3 Hero. Tepmoxumuueckue ypaBHeHus. [IpuBectu npumepsl.

10. DOwuranbnus oOpazoBaHMs BemiecTBa. PacdeT SHTanbNUU peakuu HpU
CTaHJIAPTHBIX YCIOBUAX. DK30- U SHAOTEpMHUUECKUE peakiuu. [IpuBecTu npumepsl.

11. DOurponus, e€ Qusnueckuii cmbicn. 3MeHeHuWe SHTponuM B
W30JIMPOBAHHBIX CHUCTEMax. BTopoil 3akoH TepMOoAMHAMHKH. Pacuér wm3MeHeHus
SHTPOIUU NMPU XUMHUYECKUX Ipolieccax U Gpa3oBbIX nepexoaax. [Ipusectu npumepsi.

12. CsobGopmnast sHeprusi ' mb0ca n €€ n3MeHEeHHe B XUMHUYECKUX IMPOIeccax.
Hanpasiienne XxmMuyeckux mpoueccoB. Pacuer 3Ha4eHMH TEpMOAMHAMUYECKUX
(GyHKIMH ¢ TOMOIIBI0 CIIPaBOYHUKOB. [IpuBecT npumep.

13. Xumuueckas kuHeTHKa. VcTHHHAs M CpeHsst CKOPOCTb XMMMYECKHX
peakuuii. ['paduueckoe m300pakeHHEe M3MEHEHMs]  KOHIIEHTpAIMil pPEareHToB M
IIPOJYKTOB PEAKLUU BO BpeMEHH. PaKTOphI, BIUSAIOIIME HA CKOPOCTh XUMHUYECKOU
peaxkuuu.

14. 3akoH npeHcCTBUS Macc, KOHCTAHTa CKOPOCTH, €€ (PU3MUECKUH CMBICIH.
I'padnueckoe u3o0pakeHHE 3aBUCHUMOCTH CKOPOCTH pEaKIHUU OT KOHIIEHTpAIUH
peareHToB (Ha MpUMepe peakiUul B3aUMOAEUCTBHs THOCYJb(paTa HATPUS C CEPHOM

KHCJIOTOM).
15. 3aBHCHMOCTB CKOPOCTH peakuuu oT Temneparypsl. [IpaBuno Bant-I'odda.
YpaBHeHue AppeHunyca. DKCNEPUMEHTATBHOE onpeaeeHue 3HAYEHUS

TEMIIEPATypPHOTO KO3 PUIIMEHTa CKOPOCTH U SHEPTUU aKTUBALIUU PEAKIIHH.

16. PerymupoBaHHS CKOPOCTH pEaKIMd C TIOMOIIBID KaTaJH3aTOPOB.
AKTUBHBIE MOJIEKYJIbl. DHEpPrusi aKTUBALIUM PEAKIUMU. DHEpreTHYecKas auarpamma
X0Ja XUMUYECKON pEeaKIUH.



17. Xumuueckoe paBHOBecue. OOparuMble U HEOOpaTUMBIE PpEaKIUH.
I'paduueckoe n3obpakeHne U3MEHEHHsI CKOPOCTEH MPSMON U OOpAaTHOW PEaKIuu BO
Bpemenu. KoHncranra paBHoBecus, €€ CBsI3b C U3MEHEeHUeM sHeprun [ mboca peaxkium.

18. Xumuueckoe paBHoBecue. CIOBUTI XMMHUYECKOro paBHoBecus. [IpuHummn
Jle-IllaTense. BnusHHE KOHLEHTpALUi BEILECTB, AABJICHUS, TEMIIEpATyphbl HA CABUT
paBHOBecHs. Ponp Kkaraau3aTopoB — IpU  JOCTHIKEHHM CUCTEMAMM COCTOSTHUS
XUMHUYECKOTIO PABHOBECHS.

19. Cnoco0bl BbIpaXkeHUsI cOCTaBa pPacTBOpA: MOJSIPHOCTb, HOPMAJIbHOCTD,
MOJIITIBHOCTb, TUTP, MaccoBasi J0J1s1, MOJIbHAsSI 10JIS.

20. DusekTponMuTHYECKas JIUCCOLMALMA. OJIEKTPOJIUTBl U  HEIIEKTPOJIMTHI.
CunbHble u cnadble 3MeKTpoauThl. COCTaBICHHE HOHHO-MOJIEKYISIPHBIX YPaBHEHUH.

21. DnekTponMTHYecKas  JUCCOLMAalMs  KUCIOT, OCHOBaHWH,  coieid,
amM(OTepHBIX THAPOKCHIOB. [IpuBecT mpumMepsl.

22. Dnextponuruyeckas auccouuanus. Crenens nucconuauuu. [Ipumenenue
3aKOHA JEHCTBYIOIMX Macc K THPOIECCYy AMCCOLMAIUH CIa0BIX AJIEKTPOIHUTOB.
KoHcTanTa nucconnanuu.

23. DIeKTpOIUTUYECKas AUCCOUUAIIHS BOABI. BOTOpOIHBIN M THIPOKCUIBHBIHN
IIOKAa3aTeH.

24. Twunponu3 comeit. M3menenwme pH pacTBopoB cosield B pe3yiibraTe
ruzapoausa. CreneHp U KOHCTaHTa TUAPOJIN3a.

25. HonHHble paBHOBECHS B pPAacTBOPaX MaJOPACTBOPUMBIX JJIEKTPOJIHUTOB.
PactBopumocts. IlpousBenenue pacTBOpUMOCTH. YCIIOBUSL 00pa3oBaHus MU
pacTBOpPEHUS OCAJAKOB.

26. OKHMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb  OKHUCICHMS
JJIEMEHTOB, 3aBHCHMOCTL €€ OT IoJiokeHus »ijemeHTa B IICD. Oxucnurenu u
BOCCTaHOBUTENU. HampaBieHue NpoTeKaHUs  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKkuuid.

27. BO3HMKHOBEHHME PAa3HOCTH MOTEHIMAIOB HA TPaHULIE DBJIEKTPOA-PACTBOP.
PaBHOBECHBINM 3I€KTpOAHBIM IOTEHUMAN. V3MepeHue CTaHAAPTHBIX DSJIEKTPOIHBIX
IIOTEHLMAJIOB. Pl CTaHIAapPTHBIX 3JEKTPOAHBIX TOTEHIIUAJIOB.

28. VYpaBHEHHE  OJEKTPOJHOrO  ToOTeHIUana (ypaBHeHme  Hepucrta).
KoHeHTpalnoHHbIi rajJbBaHUYECKUM 2JIEMEHT.

29. TameBanmueckuit osnmement (I.3.). DJAC TI'.D. mpum craHmapTHBIX W
HECTaH/IapPTHBIX YCIOBUSX.

30. Kopposus. Koppo3ust METaJioB B pa3IMIHBIX Cpeax. 3aluTa MeTalioB
OT KOppO3WM. 3alMTHbIE NOKpbITHA. KaromHas W NPOTEKTOpHAs —3alluTa.
Nuruburopsr.

31. DOmnekrponu3. CyImHOCTb 3JEKTPOJM3a. DJEKTPOJIU3 PACTBOPOB U
pacmiaBoB. [locienoBaTenbHOCTS KaTOIHBIX U @aHOJHBIX MPOLIECCOB IIPU 3JIEKTPOIIN3E
BOJHBIX pacTBOpoB. IIpumenenue snekrponusa. Ilomydenue u paduHHpOBaHUE
MeTaiioB. HaHeceHue raabBaHUYECKUX MOKPBITHI.

32. 3akoHbl 31ekTponu3a. Pacuer koimuecTBa BemecTBa (Macchl. o0bema),
BBIIETISIOLIETOCs Ha 3ekTpoze. [IpuBectu npumepsl.

33. OOmme cBoiicTBa MeTayuIOB. BblieneHne METauioB M3 UX COEJUHEHUH.
XHUMHUYECKasi akTHBHOCTh METAJUIOB.  MeTalipl Kak BOCCTAaHOBHUTEIH.

34. BzaumojeicTBUE METalNIOB C BOJOW, BOJHBIMH PAacTBOpPAMH KHCIOT H
COJIEH.

35. Bonopon, ero xumuueckue cBOiCcTBa. BogopogHble coeTMHEHNS METAJIOB
1 HEMETAJIJIOB.

Ilpumepot 3a0anuit no memam



IIpumep 3a0anus no meme: «Kunemuxa. Pasnosecue»
1: Kak uzmenutcs ckopoctsb auccoruanuu N2O4 o peakmmu:

N204 < 2NOg,

ecnu HavanbHast kKoHueHTpauus N2O4 coctasisuia 0,08 MOJb/11, 8 K MOMEHTY HACTYILICHUS
paBHOBecHs quccoruupoBaio 50 % N20s.

2: HaiiTu HayalibHble KOHLIEHTPALUU UCXOAHBIX BelIeCTB A U B 1 KOHCTaHTY paBHOBECHS
K¢ peakuuu, npoxoasieit B cucreme: A () + 2B ) < C ),

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

3: lns paBaOBecHO# cucteMsbl: FeO ) + COq) < Few) + COz2 ()
KOHcTaHTa paBHOBecus paBHa K¢ = 0,5. Onpenenuth paBHOBecHbIe KoHIIeHTparuu CO u

COz2, MOJIB/11, €Cli HAaYaTbHBIC KOHIIEHTPAIIMU ITUX BEIIECTB COCTABIISIIHN, MOJIbB/JI:
[CO]s =0,05; [CO2], = 0,01.

4: Hammcatp BBIpaKeHHE KOHCTaHTHI paBHOBecHs K¢ M yKa3aTh HamlpaBlieHHE CMEIICHHUS
paBHOBecust 1pu u3MeHeHuu P (eciiu T = const) u T (eciiu P = const) ans cnenyromumx peakiuii:
1) C (pagur) + CO2y < 2CO ),  AH% =+ 172,5 xJIx; TT; TP;
2) 2CO () + Oy & 2CO2 (), AH® = - 566,0 xJIx; VT; TP;
3) No@ + Oz <> 2NO AHO =+ 180,0 xJIx; ¥ T; L P.

Ilpumep 3a0anusa no meme: «Tepmoounamuka »

1: Paccuutath TerioBoi 3pdekT peakuuu (1) Mo TepMOXUMUYECKUM YpaBHEHUSIM (2) U
(3). Ykazars, sBisieTcs i peakius (1) 3K30- UM SHIOTEPMHUIECKOM.

1) ANH3 1) +3020) =2 N2+ 6 HO;
2) Now+3Ho=2NHs@, AH% =-89,39 k/x;
3) 2Ho) + O2r) = 2H20(r), AHO = - 4838 xJIx.

2: BBIUMCIUTH CTaHIAPTHYIO TeIwioTy obOpasoBanus N2O (j, MCXOAs M3 CTaHAAPTHOM
TCIIJIOThI 06pa3OBaHI/I$I JUOKCHU A yriiepoaa U TCPMOXUMHUYCCKOI'0 YPaBHCHUA:
C @pagun) + 2N20¢) = CO2 () + 2N2(), AHY = - 557,5 kJIx.

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

1) 3Hak ASY peakiu A—B;
2) snak AGY peaxriun B—>A npu temneparype T;
3) BO3MOXKHOCTh ITPOTEKAHUsSI peakiu B—A mpu HU3KHX TeMIIepaTypax.

Ilpumep 3a0anus no meme: « Pacmeopor»

1. Tutp pactBopa Opomua kanus ¢ mIoTHOCThIO 1,074 r/mia pasen 0,1071. Paccuuraiite
MacCOBYIO JIOJFO, MOJIIPHYIO KOHIICHTPAIHIO YKBUBAJICHTA, MOJISLIBHOCTh PacTBOpa.

2. Tlpomssenenme pactsopumoctd AQsAsOs cocrasaser 1+102%2. B kakom o6beme
HACBIIICHHOT'O PacTBOpa COJEPKUTCS 6,4 MI 3TOH COIH.

3. Berauciute pH B 0,0001H pactBope H2SOa4.

4. CocTaBbTe MOJICKYJISIPHBIE 1 HOHHO-MOJICKYJISIPHBIC YPaBHEHHSI:

(CuOH).CO3 + HCI =



CN—

NHs" + OH™ = NH4OH

5. lokaszats amboreprocts SH(OH)s.

6. Kakue 13 nepeunciaeHHbIX coJiel MOABEPratoTCs THAPOIU3Y:

Al2S3 , NaCN , Be(NOs). , CaCly.

7. KoHCTaHTa AUCCOLMAINH IIHAHOBOJOPOHON KMCIIOTHI paBHa 7,9+107°,

Haiitu crenens muccormaruu 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.

30! 42 5s? 5p*

- CocTaBUTH 3NIEKTPOHHBIE (DOPMYIIBI HIIEMEHTOB C MOPSAKOBEIMH HOMEPaMHU

Z =56 Z-16

yKa3aTh BO3MOKHOBAJICHTHBIE AJIEKTPOHBI M CBOMCTBA AJIEMEHTOB B HOPMAaJIbHOM
COCTOSTHUU aTOMOB (MeTaJslll, HEeMeTasll);
JUTS BO3MOYKHOBAJICHTHBIX JIEKTPOHOB COCTABUTH JIEKTPOHOTpapuueCcKue
(dbopMyIbl B HOPMaIbHOM U BO30YKAEHHBIX COCTOSHUAX aToMa. YKa3aTh
BO3MOYKHBIE BAJICHTHOCTH (JUIsl BO30YKIEHHBIX COCTOSIHUM yKa3aTh JIEKTPOHHBIC
(opMymBI);

ykazaTh BO3MOXHBIE C.O. 3]IeMEHTOB B COSIUHEHUSX ;

1uist Beicuiei C.0. 1-ro anemMeHTa coCTaBUTh POPMYITY OKCHAA U YKa3aTh €ro
XapakTep (KUCIOTHBIN, OCHOBHBIN, aM(pOTEPHBII), a TAKXKE POPMYJIb
TUAPOKCUAOB U coneil. [IpuBecT Ha3BaHUS BCeX COCTUHEHUM.
ist otpuniatenbioi C.O. ( eciid eCTh) AJIEMEHTa COCTaBUTh (DOPMYITY
BOJIOPOJHOTO coelnHeHus1, conu. [IpuBectu Ha3BaHUs

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

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

MetogoM anekTpoHHOro OanaHca mnogoOparh KoddduuMeHThl. YKa3aTb

OKHCIIUTCIIb U BOCCTAHOBUTCIIb.

Na>S03 + (NH4)2S + H20 =
MnOz + H,SOs + KJ =

Al + KoCroO7 + HoSO4 =
NaBiO3z + NaOH + MnSQO4 =
KMnO4+ KBr + H2SO4 =

2. I[aHBI OKHCJIIMTCIIBHO-BOCCTAHOBUTCIIBHBIC IIApbI, CpEaa. CocTaBUTh YpaBHCHUC

OKHCIUTEIHLHO-BOCCTAHOBUTEIILHOM pcaKkuuu, I/II[YHIGI\/JI B IIPAMOM HaIpaBJICHUMH. Paccuurath
SJICKTPOABWIKYIIYIO CHUITY.

K2CrO4, KCrO2 / Cl2, KCI / KOH
¢eCrOs#/CrO, =-0,17B @Cl2/2CI'=1,36 B

3J1el<mpoanuuea<ue npouveccol

1. Omnummure padoty rampBanndeckoro snemenTa: Co|CoClz || AuCls| Au

VYkaxwure: 1) ayieKTpOIHbIE MPOLIECCHI



2) TOKOOOPA3YIOUIYIO PEAKIIUIO

3) JIEKTPOHBIE TTIOTEHIUAIBI

4) SIEKTPOABIKYLIYIO CHJIy HPU CTaHJAPTHBIX YCIOBHMAX M IPU  KOHIEHTPALMIX
noHoB [Co%* 1= 0,001 moms/ 1, [Au 3] =0,1 mMoms/ 1 .

Hanummre cxemy koppo3uu Metaiuta  Ph , Haxomsiierocst B KOHTakTe ¢ T
1) B kucnoi cpene; 2) BO BII@XKHOI aTMocdepe.

Onpenenure yObUTb Macchl aHOJA MPU KOPPO3MHM B KHCIOW cpene 3a 20 MuH, ecid
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

CocTaBbTe IEKTPOHHO-HOHHBIC YPABHEHHS DJICKTPOJIHBIX MPOIECCOB (aHO HHEPTHBIN ) U
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUH, IIPOUCXOSAIICH MPHU IEKTPOIIN3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOs.

Bbruncnute (¢daktuueckoe KOJIMYECTBO MeETalljia, IOJYYeHHOr0 Ha KaToie IMpH
anextposuze Co(NO3)2, ecitu 37eKTposn3 MPOBOAWIM B TeueHUH 1 4. Beixoa Meraia mo
TOKY cocTaBuI 85%.YKaxuTe BO3MOXKHBIE MPUUYUHBI YMEHBIICHHUS BbIXOAAa MeTajuia 1o
CPaBHEHHIO C PACUETHBIM.



IIpunoxenne 2

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

a) H.]IaHI/IpyeMbIe pPe3yJdbTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeaACTBA NJIsI IPOBECACHUS l'[pOMe)KyTO‘IHOi/i arrecranmmn.

Kon
WHJIUKaTOpa

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEICTBA

OIIK-1: CpoocoGen pematrs 3aga4yd  NPOGecCHOHAIBHOW JeATeIbHOCTH, IPUMEHSA MeTOAbl MOACJIMPOBAHUS, MATEMATHYECKOI0 aHAJIU3A,

€CTECCTBCHHOHAYYHBIC U OﬁllleI/IH)KeHeprIe 3JHAHUA

OIIK-1.1

Hcnonp3yeT ecTeCTBEHHOHAYYHBIE 3aKOHBI U
INPUHLUIIBI TIPH  PEUICHUU IPAKTUYECKHUX
3a1a4

Teopernueckue BOpocs

1. OcHOBHblE TOHATHSA AaTOMHO-MOJIEKYJISIDHOTO YYEHHs: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, IPOCTOE U CIOXKHOE BEIECTBO, XUMHUECKas popmyIia.

2.  3axon ABoraapo. Uucno ABoraapo. MoliekyisipHas 1 MOJISIpHasi Macchl. Moitb
KaK €JMHULA KOJMYECTBA BEIIECTBA.

3. DHrampnmus CHUCTEMBL. DK30- M 3HIOTEpMHUYECKHE Tpolrecchl. 3akoH ['ecca,
CIIEeJICTBUSA U3 Hero. TepMOXUMUYECKUE YPABHEHMSL.

4.  Durponus, €€ ¢puznueckuil cmpica. VI3MeHeHne SHTPONUHN B MU30JMPOBAHHBIX
cuctemax. Bropoii 3aKk0H TepMOJUHAMUKHY.

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

6. Xwumuyeckas KnHETHKA. ICTHHHAS ¥ CpPETHSS CKOPOCTh XUMHUECKUX PEAKITUH.
@DaxTOpBI, BAUAIOLINE HA CKOPOCTh XUMUYECKOU PEAKIIUH.

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

8.  PerynmupoBaHHsS CKOPOCTH pEaKIMH C TIOMOIIbIO KaTadu3aTOPOB. AKTHBHBIC
MOJIEKYJIbl. DHEPrUs aKTUBALMU PEAKIIMH..

9. Xwmmmyeckoe paBHoBecue. OOpaTtumMbie U HeoOpaTumble peakiun. KoHcranra
paBHOBecHs], €€ CBsI3b C U3MEHEHHEM >Hepruu [ uboca peakuuu.

10. Xwummueckoe paBHOBecue. CHBHUT XHMHYECKOTO paBHOBecHs. [IpwHIUT
Jle-Illarenpe. BiusHue KOHIEHTpalMil BEIECTB, IABIEHHS, TEMIIEPATypbl HAa CIBUT




Kon
WHJIUKaTOpa

NHaukatop JOCTHKEHUS KOMITETCHIIUN

OneHouHble CpeacTBa

Tecmut

paBHOBecus. Posib  KaTanu3aTopos OpU  JOCTHOKEHMM CUCTEMAMHU COCTOSIHUS
XUMHYECKOIO PABHOBECHS.

11. PactBopsl. CrioCcOOBI BBIpaXKEHUS KOHIICHTPALIUU PACTBOPOB.

12. PactBopsl »3nexTponuroB. CTeneHb M KOHCTAHTA 3JIEKTPOIMTUYECKOMN
Jauccoruanuu. 3akoH pazoasienust OcTBaibaa.

13.  uccoumarusi KUCIOT, OCHOBaHUH, cosieil. AM(pOTEpHbIE FNEKTPOIUTHI.

14. PactBopumocTb. [IpomsBeneHne pacTBOpUMOCTH. YcioBHE OOpa3oBaHUS U
pacTBOpPEHUS OCATKOB.

15.  Hucconmanus Boasl. MoHHOE npon3BeneHue Boabl. pH.

16. Tunponus coneil. CreneHb U KOHCTAHTA THIPOJIN3A.

17. Crpoenue aroma. KopnyckyssipHO- BOJHOBOM Jyalu3M 3J€KTPOHA, PUHIUI
HeonpeaeneHHocTH . KBaHTOBO-MexaHnyeckoe 00bsCHEHHE CTPOECHUS aToMa.

18. BomnoBas ¢ynkuus. YpaBHenue Ilpemunrepa. KBanTOBBIE uYHCla, HX
¢uznueckuit cmbici. ATomHble opouTanu (AO) 1 UX pacrooKeHUE B TPOCTPAHCTBE.

19. MHOro3meKTpoHHBIE aTOMBI. [ [pUHIUITEI TOCTPOCHHUS SJIEKTPOHHOW 000IOYKH:
npunHuun [laynu, npasuno Kneukosckoro, npasuio ['yHaa.

20. Tlepmommueckass cucrema dnemeHToB J[.M.MenneneeBa (I1CD) u
JNIEKTPOHHAsI CTPYKTypa aroMmoB. [IpuyMHa mNEepHOIMYECKOr0 H3MEHEHMsI CBOWCTB
AJIEMEHTOB.

21. OxuCIuTEeNbHO-BOCCTAaHOBUTENIbHBIE CBOMCTBa BemiecTB. Kitaccuduxanms
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

22. DnekTpoxuMHYecKHe cucTeMbl. 3akoHbl Dapanes. DIeKTPOAHbIM NOTEHIIHA.

23. TaipBaHWUYECKUH DIIEMEHT.

24. DNeKTpOXMMHUYECKHE CHCTEMBI: JJIEKTPOJIM3 pacIIaBOB U  PACTBOPOB.
AHOZIHBIN U KaTOAHBIN Tporiecchl . [I[pumenenne anekTponusa.

25. Kopposus. Bunsl koppo3un. CriocoObI 3aITUTH METAIIIOB OT KOPPO3HH.

1. CranpaptHble TenuoBble 3QPeKThl NPUHATO 0003HAYATD:




Kon
WHJIUKaTOpa

NHaukatop JOCTHKEHUS KOMITETCHIIUN

OneHouHble CpeacTBa

a) AUct B) Q 1013 273
0) AH°29s8 r) AHcrt
2. Kakue u3 npuBeeHHbIX peaKkil ABISIOTCS SHA0TEPMUUECKUMU?
a) 1/2 N2+ 3/2 H,=NHs AH = — 46 K][»x/Mo0b
06) H2+4/2 02=H20, AH = -242 K][x/mMomnb
B) 1/2N2+1/202=NO , AH = 90 KI>x/monb
r) 1/2H2+ 1/2 1= HI, AH = 26 K]/monb
Kak n3MeHsieTcst SHTpONus pyU pas3IoKEHUN KapOOHATa KabIHs?
a) yBEIMUYMBAETCS B) HE YMEHbIIIAeTCs
0) yMeHbIIaeTCs T') HE 3HaI0

CKOopoCTh XMMHUYECKOH peakluu — 370 ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJTHO U3 UCXOIHBIX BEILIECTB

0) U3MEHEeHNe KOJIMYEeCTBa BELIECTBA PEareHTOB (WM MPOJIYKTOB) PEAKLIUU B €IUHUILY BpEMEHU
B €IMHUIE 00beMa

B) KOJIMYECTBO BELIECTBA MPOJTYKTOB PEAaKLIUU K MOMEHTY OKOHYaHUsI peakluu

B kakux enquHMIax BBIPAXKAETCA CKOPOCTh XUMHYECKOW PEaKINK?
a) mosib 1—1c -1
0) Oe3pa3zmepHast BEIMUYUHA

B) MONIBZ C

Ot kakux (paKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIIHiA?
a) OT MPUPOJIbl PEArUPYIOLIUX BEIIECTB




Kon
I/IHI[I/IKaTOp JOCTHMXKCHHUA KOMIICTCHIINU OI_IGHO‘-IHBIG Cpel[CTBa
WHJIUKaTOpa

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

8. s monmaeneHus ruaponusa xiopuaa xpoma (1) cnegyer
J00aBUTH COJISTHYIO KUCIIOTY
100aBUTH IIETI0Yb
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. Tlepmanranat kanus B OBP, mpoTekaromux B KUCJIOH cpesie, BOCCTAHABIMBAETCS 10 ...
KatruoHa Mn2+
MaHraHar-uona MnO42—
okcuaa mapranna (II) MnO
11.
XuMuueckoe MOHATHE «KOIHIECTBO BellecTBa» 0003HATALT:
1) mopIHIo BeIecTBa, H3MePeHHYI0 B MOILAX: 2) Maccy BellecTBa:
3) 6*10% CTPYKTYpPHBIX UaCTHII BEIIeCTBA: 4) 4HCI0 MOJeKYTI BelllecTBa.

OIIK-1.2 Pemaer crangapTHele NPOQECCHOHAIBHBIE — Omnpegenure TePMOJIMHAMUYECKYIO BOZMOXHOCTB ITpoTekaHus peakuuu CaO) + 2 Ce) =

3a[a4d C NPUMEHEHHEM OOIIEUHKEHEPHBIX = CaC; ) + COw), AHr = 460 x>k mpu cTaHAAPTHBIX yClIoBHUAX. PaccuuTaiite Temmneparypy

3HaHUI Havaima peakmun, ecau S(CaO)=38 JIx/monb'K; S(C)=6 [Ix/momsK; S(CaCz)= 70
Ix/mone-K;  S(CO)=197 Ix/mons-K.

— Onmumwmre paboty ranpBanndeckoro snementa: Co|CoCly || AuCls| Au




Kon
WHJIUKaTOpa

NHaukatop JOCTHKEHUS KOMITETCHIIUN

OneHouHble CpeacTBa

Ykaxure:
3JIEKTPOJIHBIC MTPOLECCHI

O TOKOOOPA3YIOIIYIO PEAKIHIO
O DIEKTPOIHBIC MOTCHIHAIIBI
o

3JIEKTPOJBHKYILYIO CHILY IPU CTAHAAPTHBIX YCIOBHUAX

O

—  Peaknus uner no ypasaenmo: 4NH;z (1) +502(r) = 4 NO(r) + 6H20(r), AHY <0.

Hanumure
o BrIpaxkenue ckopocTu mpsiMoi U 0OPATHOM peakuuu
o0 BpbIpaxeHne KOHCTaHThI PABHOBECHS
YKaxuTe HalpaBJICHUE CMEILCHUS PABHOBECHUS:
O A) npu NOBBIIICHUH JIaBJICHUS,
o b) npu ymeHbIlleHUN TeMIepaTyphl.

HauanbHble KOHLIEHTpAIMM UCXOAHBIX BenlecTB B peakuuu: 2 SOz () + Oz () = 2 SO3 () 6bu1H
paBubl 1,8 monb/n SO2 u 2,4 Monb/n1 O2. Bo ckoibKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K
MOMEHTY, Kora npopearupyet 0,8 Mosn/m SO2?

3aKOHYHMTE MOJIEKYJIIPHOE M COCTABLTE COKPAIIEHHOE HOHHO-MOJIEKY/ISIPHOE YPaBHEHHE  JUIS
peaknuii: Pb(OH)2 + HNOs=...; Pb(OH). + KOH=....
MNS + H2SO4 —, Fe(OH)s + NaOH —, NH4Cl + KOH —».

Hamnucars ypaBHEeHUs peakiuii ruiposin3a B MojekyinsapHoMm u noHHoM Buje: CrCls, NaNOs,
K2CO:s.

CocraBbTe YpaBHCHUA OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ:
KMnO4 + NaNO: + H2SO4 —, Cr2(SO4)3 + Bra + NaOH —.
K2Cr207 + Na2SO3 + HoSO4 —, KMnO4 + NaNO2 + H20 —.




Kon
WHJIUKaTOpa

NHaukatop JOCTHKEHUS KOMITETCHIIUN

OneHouHble CpeacTBa

Hapucyiite 3HEpreTnueckyro 1uarpaMmy XoJa XuMHYeCKON peakiuu. Jlaite Kk HEl
MOSACHEHUS. YKAXKUTE SJHEPTUIO aKTUBALIMHU PEAKLIMH.

3anuinTe ypaBHEHUs 3IEKTPOJIUTUYECKON AUCCOLMAIIMN KUCIOT, OCHOBAaHUH, COJIEH,
aM(OTEPHBIX THAPOKCHUIOB.

[Tonb3ysck Tabnuiel paCTBOPUMOCTH, TPUBEAUTE IPUMEPHI TPEX BEIIECTB, KOTOPHIE B
pacTBopax 00pa3yroT Cyiab(haT- HOHBL. 3aMUIIUTE YPABHEHUS SIEKTPOIUTUYECKOM
JIMCCOLMAIIMU 3TUX BEILIECTB.

OIIK-1.3

HpI/IMeHHGT MCTOAblI MOACIUPOBAHUA U
MaTeMaTU4ecKoro aHajiu3a Ui PpeIICHHS
3aa4  TEOPETUYECKOr0 U INPHKJIAJTHOTO
Xapakrepa

Jost peakuuu CHyg rp + CO2 ) = 2 CO () + 2 Ha () onpenenuTe BO3MOXKHOE HaIpaBiICHUE
CaMOTIPOHM3BOJILHOTO TEUCHHUSI PEaKIK PU CTAaHAAPTHBIX YCIOBHSX M Ipu Temmepartype T
=927°C, ecnm TemnoBoil d(QeKT peaKMH N0 3aNAHHOW TEMIEpaTyphl He H3MEHMTCS.
VkaxuTe: a) BbIIEISETCS WIM IOTJIOLIAETCSl SHEpruss B XOA€ peakuuu; 0) MNpUUYUHY
HallIeHHOr0 U3MEHEHUs SHTponuH. Paccunraiite TeMnepaTypy Hayajla peakLuy.

Bripazute depe3 KOHIEHTpAIIMH PEareHTOB KOHCTAHTHI PABHOBECHS CIENYIOIIUX PEaKIUi
N2 + 3 Haw) = 2 NH3), AH = -92,2 xJIxx. YkakuTe HalpaBlIeHUE CMEIICHUS XHMHUECKOTO
PaBHOBECHSI TUX PEAKIIHIA: a) P MOHUKEHUH TEMIIEPATYPHhI, €CITH JaBlIEHHE TTOCTOSHHO; 0)
MIPY NOBBIILICHNUHU JABJIEHUS, €CIIM TEMIIEPATypa MOCTOSTHHA.

— Tomorennas peakuus mpoTekaer mo ypaBHeHHI0 Hx ) + |2 ¢ = 2 Hly). Havanbpnas

KOHIIEHTpanus Bogoposa 2,1 mons/in, nona 1,5 momns/n. Bo ckoibko pa3 u3BMEHUTCSI CKOPOCTh
peakmuu, koraa npopearupyet 30% Bogopona?

CKONbKO MIJITHIUTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 T/Mi
notpelyercs 1yt npurorosienus 2 i 0,25M pactBopa?




Kon
WHJIUKaTOpa

Nuaukatop JOCTUKEHHS] KOMIIETEHIUN

OneHouHble CpeacTBa

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

— PaccuuTaiiTe 2JIEKTPOJBIDKYINYIO CHUIYy M ONPEICIIUTE HAIMPABJICHUE CAMOIPOU3BOJIHLHOTO
NPOTEKAHUS  PEAKIMH  TPH  CTAHJAAPTHBIX  YCIIOBUSAX,  HCIONB3YS  3HAYCHHUS
OKHUCIIUTENHbHO-BOCCTAHOBUTENLHEIX IToTeHimaioB HJ] + H3i3POs — J» + H3PO3z +
H-20.

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 CXeMBl DIIEKTPOIAHBIX IPOIECCOB W MOJEKYJSPHBIE YpaBHEHUS pEakIui,
NPOTEKAIOIINX TMPH JICKTPOXUMHUYECKON Koppo3uu ranbBaHomapel Co/Ni: a) B kucmoi
cpeze; 6) BO BIaXHOM Bo3ayxe. Onpeaenute yobUlb MacChl aHOAA MPU KOPPO3UM B KUCIION
cpeze 3a 20 MMH, eclTi CKOpOCTh Koppo3uu coctaBuia 0,01 r/y.

— CocraBbTe 3JEKTPOHHO-MOHHBIE YPAaBHEHUS 3JIEKTPOIHBIX IMPOLECCOB (aHOA MHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHE PEaKIMH, MPOUCXOASIIeH mpu anekrponuse pactBopa CoSOa.
BbruucnuTe ¢akTHuecKkoe KOJIMYECTBO METaslla, MOJTYYeHHOI0 Ha KaToJe MPHU IIEKTPOIIH3e
Co(NO3)2, eciu 371€KTpoNIN3 MPOBOIWIN B Te4eHUH | 4. BbIxox MeTamia 1mo TOKy COCTaBHII
85%. VYkaxkuTe BO3MOYKHBIE IPUUYMHBI YMEHBIICHMsI BBIXOJAa METalla 110 CPABHEHMIO C
pacyYeTHBIM.

— TlpoBecTu aHanM3 BAUSHUS KOHIICHTPAIMH HA CKOPOCTh XUMUYECKOU PEaKIIuu
Na2S203 + H2SO4 = S + SO2 + NaSO4 + H20 mo sxcnepuMeHTa IbHbIM JaHHBIM.




Koz WHnukaTop JOCTHKEHHS KOMITCTCHIIHH O1eHOYHBIE CPENICTBA
WHIUKATOpa
Howmep O6Bem, M1 KoHuenrpanus Bpewms CkopocTb
OIIbITA Na2S,03 H.O H,SO4 NazS203, 102 | mosiBieHus peaxIuu, 107,
MOJTB/TT MYTH, C ¢t
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 IPAPHUK 3aBUCHMOCTH CKOPOCTH PEAKIMU OT KOHICHTPALUH
THocynb(paTta Hatpus, ChenaTh BBIBOA O 3aBUCHMOCTH CKOPOCTH PEaKIUU OT KOHIICHTPALUU
TUOCYJb(aTa HaTpHUsl.

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

12. B COOTBETCTBHH C TEPMOXHMHYCCKHM YpaBHCHHEM peaKIIHH
2C0=CO2»+ C sy + 173 kI
paccumTaiiTe, CKOILKO BBIIEIUIOCH TEIIOTEL, KOI1a MPOpearnposasio 13 1 (H.y.) yrapHoro rasa.




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOUHON AaTTeCTAllMH, IOKA3aTeJM MW KPUTEPHH
OlLleHUBAHUS:

[TpomexxyTouHas aTrrectanus 1Mo aucuuiuimHe «OO0mas U HeopraHW4YecKas XMMES BKIIOUYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHUS 00yUYaIOLUMUCS 3HAHUM, U
MPAKTUYECKHE 3aJaHMsl, BBIABISIIOIIME CTEeNeHb CHOPMUPOBAHHOCTH YMEHHMH U BIIAJCHMIA,
poBOAUTCA B (hOpMeE IK3aMEHa.

DK3aMeH 10 JJaHHOHN JUCITUIUTMHE MPOBOIUTCS B YCTHOM (popMe IO IK3aMEHAITMOHHBIM OHJIeTaM,
KQKJIbIH M3 KOTOPBIX BKIIOUAET 2 TEOPETHUYECKUX BOMPOCA M OJTHO MPAKTHIECKOE 3aaHHE.

Iloxa3arenu u KPUTCPHUHU ONCHUBAHHUSA IK3aMEHA:

— Ha OEHKY «OTJMYHO» (5 OamuioB) —oOyyarommuics AEMOHCTPHPYET BBICOKHH YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMH, BBICOKMHA YpPOBEHb 3HAaHMHA HE TOJBKO Ha YPOBHE
BOCIIPOU3BECHHUS U OOBSICHEHUS MH(OpMAIMKM, HO W HMHTEUIEKTyalbHble HABBIKH PEIICHUS
npobiem u 3aaay:

® JlaeTcsl KOMIUIEKCHAs OLEHKA MPEJI0KEHHON CUTYallNH;

® JICMOHCTPUPYIOTCS TIyOOKHE 3HAHUS TEOPETHMUECKOr0 Marepuaja M YMEHHE HX
MIPUMEHSTB;

® [I0CJIEIOBATENIbHOE, TPABUIILHOE BBIMIOJHEHUE BCEX MPAKTUYECKHUX 3a/IaHUM;

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

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

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

® JCMOHCTPHUPYIOTCS HOCTATOYHBIC 3HAHUA TCOPECTHUYCCKOIO0 MAaTCpUala 1 YMCHUC UX
MMPUMCHATH; HO JOITYCKAKOTCA HE3HAYUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH

®  BBIIIOJIHCHUC BCCX MPAKTHYCCKUX 3a;1aH1/1171; BO3MOXXHBI CIWHHYHBIC OHII/I6KI/I,
HCIIPABIIICMBIC CAMHM CTYACHTOM ITOCJIC 3aMCHYAaHUA ITPEIIOaaBaTCIIA;

® 3aTpyYAHCHUA IPU AHAJTIUTUYCCKUX OIICpaluiax, IMCPEHOCC 3HaHUN H YMGHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyallUuH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBbHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(HOPMUPOBAHHOCTU KOMITETEHIIUH:

® 3aTpPyJIHEHHs C KOMIUIEKCHOM OLIEHKOM MPEUIOKEHHON CUTYallNH;

® HEMNOJHOE TEeOpeTHYECKoe OOOCHOBaHUE, TpeOyrollee HABOAAIMX BOIPOCOB
IIpenoaaBaTels;

e  BBLINOJHEHUE 3aJaHUM IIPU NIOJICKA3KE MPENoJaBaTes;

e 3arpyaHEHUs B (OpPMYyIUPOBKE BHIBOIOB.

— Ha OIICHKY «HEYAOBJIETBOPUTEIbHO» (2 Oanna) — 0OydYarImMIACS JAEMOHCTPUPYET
3HaHusA He Oonee 20% TeopeTHUecKoro MmaTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, He
MOXKET IMOKa3aTh MHTCIIJICKTYAJIbHBIC HABBIKKW PCIICHUA MMPOCTHIX 3a1a4.



— Ha OILICHKY «HEeY/A0BJIeTBOPUTEIbHO» (1 6ain) — oOydJaromumiicss He MOXKET TOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEACHUS U 00BICHEHHS HH(OOPMAIIMH, HE MOKET TOKa3aTh HHTEIICKTYaIbHBIC
HaBBIKH PEUICHUS IPOCTHIX 3a1a4 HEMIPaBHIIbHAS OIICHKA MPE/I0KEHHON CUTYallnH;



