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JIOIeHT Kadenpbl XMMHUH, KaHJl. XUM. HayK jﬂ/ﬁdtwﬁ, E.B. Tapaciok




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopeHa s peanm3aiuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

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

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas nmporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOATEIHHON PabOThl, HEOOXOAUMBIX ISl IPUMEHEHUSI XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnuna OO01mias ¥ HeOpraHudeckas XMMUsL BXOJUT B 0053aTENIbHYIO 4acTh
yueOHOro 1miaHa o0pa3oBaTeIbHOW IPOrpaMMBl.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

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

be3onacHOCTb KU3HENEATEIBHOCTH

[TonroroBka K mpoueaype 3aluThl U 3al1UTa BbITYCKHON KBATU(PUKAUMOHHON
paboThI

duznyeckas XUMHUs

MarepuanoseneHue

OCHOBBI METAJTYPTHYECKOTO IIPOU3BOCTBA

MeTtobl Hccae10BaHUS MAaTEPUAIIOB U IIPOLIECCOB

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrate ocBOeHUS TUCHMITIMHBI (MOyisl) «OOImas u HeopraHudeckas XUMUs»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIIMSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocoOeH pemath 3a1a41 MpohecCUOHATBHON 1EATEIbHOCTH, TPUMEHSS METO 1B
MO/ICJIMPOBAHUS, MATEMAaTHYECKOT0 aHAIN3a, ECTECTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE
3HaHUS

OIIK-1.1 Hcnons3yeT ecTeCTBEHHOHAYUYHBIE 3aKOHBI M IIPUHIIUIIBI IPU PEILICHUH
PAKTHYECKUX 3a7a4

OIIK-1.2 PemraeT cranapTHble npodeccroHaIbHbIE 3a/1a41 C TPUMEHEHUEM
OOIIeNHKEHEPHbIX 3HAHUN

OIIK-1.3 [TpumeHsieT MeTo1bl MOAECINPOBAHNS U MATEMATUYECKOTO aHAIN3a AJIs
pEIIEHNUs 33]a4 TEOPETUUECKOI0 U NPUKJIAJHOIO XapaKkTepa




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

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

qHce:

— KOHTaKTHas pabora — 61,2 akaz. 4acos:

— ayauTopHas — 57 akaj. 4acoB;

— BHeayauTopHas — 4,2 akaJ. 4acoB;

— camocTosTenpHas padora — 29,1 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeny — 17,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas X
KOHTaKTHas paboTa g QE) dopma TeKyIero
Pasznen/ tema § (B aan. uacax) é E‘ Buz . KOHTPOIA Kon
[— : g © | caMOCTOATEINBHOM |  yereBaeMOCTH 1 KOMITETeHIIHH
3 g g paboThI MIPOMEKYTOUHOH
Texk. mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. | O &
1.
- oopmIeHHE
oTyera 1o
nabopaTopHOi
pabore;
- perieHne 3amura
JTIOMAIITHETO nabopaTopHO OIIK-1.1,
1.1 Xumnueckas
TepMOJHHAMHKa 4 2 4 3amanns Ne 1; pabotsl. JlomarHee OIIK-1.2,
- 3aganue Ne 1. OIIK-1.3
CaMOCTOSITENILHOE VYerHbl onpoc.
U3y4YeHHE
y4eOHOi u
HAay4YHOU
JUTEPATYPBI.
- oopmieHHE
oTYeTa 1o
nabopaTopHO
paborte;
1 - peleHue 3ammra
JOMAIIHETO nabopaTopHOI OIIK-1.1,
1.2 Xumnueckas KHHETHKA 3 3 4 3aganus Ne 2; pabotsl. [lomarHee OIIK-1.2,
- 3amadue Ne 2, OIIK-1.3
CaMOCTOSTENIBHOE YcTHBI ompoc.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JUTEPATYPBHI.
- oopmieHue
oTYeTa 1o
nabopaTtopHoOH 3ana .
SoTe: nabopatopHoi OIlK-1.1,
1.3 PactBOpHI 14 4 6 pabore; pabotsl. Jlomaminee OIIK-1.2,
- peruieHue 3aganue Ne 3. OIIK-1.3
JOMAIIHETO .
. VYcrHBIi ompoc.
3aganus Ne 3;




CaMOCTOATENBHOE
n3y4eHUE

y4eOHOH U
HayJHOU

JUTEPATypEI.

1.4 JTucriepcHble CUCTEMBI

- oopmieHHE
oT4eTa o
nabopaTopHO’
pabore;
CaMOCTOSTENBHOE
U3ydeHUE
yueOHOW U
Hay4YHOU
JUTEPATYPEL

3ammura
nabopatopHoOn
paboThl. YCTHBIN
orpoc.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.5 OkucnurensHO-
BOCCTaHOBUTEJILHBIE
TPOIIECCHI

- oopmieHHE
oT4eTa 1o
nabopaTopHO
pabore;

- pemeHue
JIOMAIIIHETo
3aganus Ne 4;
CaMOCTOSITENEHOE
n3ydeHue
y4eOHOH U
HaY4YHOU
JIUTEPATYPBL

3amura
nabopaTtopHOH
pabotsl. JJomariHee
3amadue Ne 4.
VYcTHBIH ompoc.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.6 DnekTpoxumMu4eckue
CHCTEMBI

6,1

- oopmIieHHE
oTyera 1o
nabopatopHoi
pabore;

- perieHne
JOMAIIHEeTO
3aganus Ne 5;
CaMOCTOSITEIIbHOE

U3y4YeHHE
y4eOHOH U

HAay4YHOU
JUTEPATYPBI.

3amura
nmabopaTopHOi
paboTsl. [JoMarrHee
3ananue Ne 5.
VYerHbIl onpoc.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

38

19

29,1

Wroro 3a cemectp

38

19

29,1

OK3aMCH

HToro no nuCHUMIIIMHE

38

19

OK3aMCH

29,1




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1) TpagunmonHbsle 06pa3oBaTEIbHBIEC TEXHOJIOTUN OPUEHTUPYIOTCS HA OPraHU3aLUIO
00pa30BaTeNpHOro MpoIiecca, MPeIoIaraolyo IpSMYIO TPAHCISIUIO 3HAHUN OT
npenojaBaTesis K CTyIeHTY (IPEeUMYIIEeCTBEHHO Ha OCHOBE O0BSICHUTENIbHO-
WUTIOCTPATUBHBIX METOAOB 00ydeHuUs). YueOHast e TENbHOCTh CTYICHTa HOCUT B TAKUX
YCIIOBUSIX, KaK IPAaBUIIO, PETIPOTYKTUBHBIN xapakTep. DopMbl ydeOHbBIX 3aHITHA:

- Undopmannonnas jiekuus — nocjaenoBaTeIbHOE U3JI0KEHUE MaTepraa B
JTUCHUILTMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BEpOATbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTeis).

- JJaboparopHnasi pabota — opranuzarys yueOHOW paboThl C pealbHBIMU
MaTepUuaIbHbIMU U UHGOPMAIIMOHHBIMU 00bEKTaMHU, SKCIIEPUMEHTalIbHas paboTa C
aHAJIOTOBBIMU MOJIETISIMU PEaJIbHBIX O0BEKTOB.

2) UnTepakTUBHBIE TEXHOJIOTUU — OpraHu3alus o0pa3oBaTelbpHOrO Mpoliecca,
KOTOpasi IpeIoJaraeT akTMBHOE U HEJIMHEWHOE B3aUMO/IEHCTBHUE BCEX YUaCTHUKOB,
JOCTUKEHHE Ha ATOM OCHOBE JINYHOCTHO 3HAYMMOTO /i1l HUX 00pa30BaTeIbHOTO pe3yJbTara.
Hapsiny co cnennanu3upoBaHHBIMU TEXHOJIOTHSIMUA TAKOTO POJA MPUHIUIT HHTEPAKTUBHOCTH
MIPOCIICKUBACTCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.
HHTEpakTHBHOCTH MOIPa3yMEBAET CyObhEKT-CyOBEKTHBIE OTHOIICHUS B XO/I€
00pa3oBaTeNBLHOTO IpoIIecca U, KaK CIeJCTBHE, (JOPMHUPOBAHUE CaMOpa3BUBAIOLICHCS
MH(POPMAIIMOHHO-PECYPCHOM cpebl. DOpMBI yUeOHBIX 3aHATHH:

- CeMuHap-aucKyccus (Ha 1a0OpaTOpHBIX padoTax) — KOJUIEKTUBHOE O0CYK/IeHNE
KaKoro-Jimbo0 CIIOpHOTO BOTIPOCa, MPOOIIEMBI, BBISBICHHE MHEHUN B TPYIIE (MEKIPYIIIOBOK
JTMAJIOT, TUCKYCCHS KaK CIIOp-AHaJIor).

3) NUudopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUU —
opranusaius o0pa3oBaTeIbHOIO MIPoLEcca, OCHOBAHHAs HA TIPUMEHEHUU
CTIEMAIM3UPOBAHHBIX MPOTPAMM-HBIX CPEJl M TEXHHUECKUX CPEACTB PAOOTHI C
nHpopmanyent. ®opmbl yueOHBIX 3aHITHIN:

- Jlexuus-Bu3yanusanus — U3J0KEHUE COAepPKaHUsI COIIPOBOXKIAETCS MMpe3eHTaluel
(neMoHcTpanueil yueOHbIX MaTeprasoB, IPEICTaBICHHBIX B Pa3JIMUHbIX 3HAKOBBIX
CUCTEMaXx, B T.4. WJUIIOCTPATUBHBIX, FpauecKUX, ayJH0- U BUJI€OMATEPUAIIOB).

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B npuiiokeHuu 1.

7 O1ieHOYHbIE cpeacrea AJid MpoBEeACHUSA HpOMe)KyTOqHOﬁ aTrrecranum
HpeI[CTaBJ'ICHBI B IPHJIOKCHU N 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTeyeHne TUCIMIIHHbI

a) OcHoBHas JUTEpaTypa:

1. MapteiHoBa, T. B. Heoprannueckas xumus : yaeOnuk / T. B. MapteinoBa, 1. 1.
Cynonuuxkas, 0. C. AreeBa. — 2-e uzf., ucnp. u gon. — Mocksa : UHOPA-M, 2023. —
348 c. + [lon. marepuainsl [ DneKkTpoHHBIN pecypC]. — (Briciiee oO6pa3oBanue:
bakanaspuar). — DOI 10.12737/1860987. - ISBN 978-5-16-017553-9. - Tekcr :
anexTpoHHsbIi. - URL: https://znanium.com/catalog/product/1860987  -Pexxum gocryma: mo
TIOJIITUCKE.

2. UBanog, B. I'. OcHoBbl xumuu : yueOnuk / B. I'. UBanos, O. H. I'eBa. — Mockaa :
KYPC : UHOPA-M, 2025. — 560 c. - ISBN 978-5-905554-40-7. - TeKkcT : 2NeKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2168867 .— Pexum qoctyma: mo moAmucKe.



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

0) /lomoJiHUTeIbHAA IUTEpaTypa:

1. MaxotkuHa, E. C. [IpakTuky™m 1o o01ieit 1 HEOPraHM4IecKo XUMHH : yaeOHOe
nocobue. (Y. 1)/ E. C. Maxotkuna, M. B. lllyouna ; MI'TVY. - MarauTtoropck : MI'TY,
2016. - 1 anextpon. onrt. guck (CD-ROM). - 3ara. ¢ turyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooOBbeKT. - TeKCT :
AJIEKTPOHHBIN. - CBeeHust 1ocTymHbl Takke Ha CD-ROM.

2. Maxotkuna, E. C. PactBopsl : yueOHoe nocobue / E. C. MaxoTtkuna, M. B.
[y6una, C. A. Kpsuiosa ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 31eKTpOH. ONT. IUCK
(CD-ROM). - 3arm. ¢ tuty:. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/371 . - MakpooOnekT. - Tekcr :
AJIEKTPOHHBIN. - CBeneHust 1ocTymHbl Takke Ha CD-ROM.

3. Maxotkuna, E. C. XuMuueckue 371eMEeHThI 1 MUHEPaJIbl B Orocdepe : yaeOHoe
nocobue / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TVY, 2017. -1
anekTpoH. ont. auck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20680 . - MakpooobekT. - Teker :
ANEeKTPOHHBIN. - CBeeHus noctynusl Takke Ha CD-ROM.

4. MaxotkuHa, E. C. Knaccuueckue Mmetonb! ananusza : yueonoe nocooue / E. C.
Maxotkuna, M. B. lllyobuna ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 a1eKTpoH. ONT.
auck (CD-ROM). - 3aru. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1469 . - MakpooObekT. - TeKCT :
AJIEKTPOHHBIN. - CBenenus poctymnusl Takke Ha CD-ROM.

B) MeTtoanueckue yKazaHus:

1. MaxotkuHa, E. C. [IpakTukym 1o o6uieil 1 HeopraHuueckoi XUMuUH : yueOHoe
nocobue. (Y. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TVY. - Maraurtoropck : MI'TY,
2016. - 1 snextpoHn. ont. guck (CD-ROM). - 3ar. ¢ tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObeKT. - Tekcr :
3JIEKTPOHHBIN. - CBeeHus gocTynHbl Takxke Ha CD-ROM.

2. MaxortkuHa, E. C. Konnounno-nucnepcHsie cucteMsl : mpaktukym / E. C.
Maxotkuna, M. B. lllyobuna ; MI'TY. - Maraurtoropck : MI'TY, 2019. - 1 s1eKTpoH. ONT.
auck (CD-ROM). - 3aru. ¢ Tutyin. akpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2363 . - MakpooObekT. - Tekcr :
3JIEKTPOHHBIN. - CBeieHus gocTynHbl Takke Ha CD-ROM.

3. MaxortkuHa, E. C. PacTBOpPBI 2JI€KTPOJIUTOB U HEAJIEKTPOIUTOB : yueOHOE
nocodue / E. C. Maxotkuna, M. B. Illyouna, C. A. KpsutoBa ; MI'TY. - Marautoropck,
2012. - 87 c. : Tabx. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3489
MaxkpooOBbeKT. - TEKCT : 2IEeKTPOHHBIH.

4. MaxotkuHa, E. C. Dnements! V-VIII rpynn neproandeckoit cUCTEMbl XUMHUYECKUX
anemenToB Jl. 1. Menneneesa : nabopatopuslii npaktukym / E. C. MaxoTtkuna, M.
B.llly6una ; MI'TY . - Maruutoropck : MI'TV, 2018. - 1 anektpoH. ont. auck (CD-ROM). -
3ari. ¢ TuTyI. ’KkpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2143 . - MakpooObekT. - TekcrT :
AJIEKTPOHHBIN. - CBeeHus goctynHbl Takxke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpamMmmHuoe o0ecnieuenune

Haumenosanue .
10 Ne norosopa CpoK JIeHiCTBUS JTHIICH3UH
7Zip cB00OOHO pactpocTpansemoe [10 0eccpouHO
FAR Manager cB0OOHO pactpocTtpansemoe [10 0eccpouHO



https://host.megaprolib.net/MP0109/Download/MObject/1447
https://host.megaprolib.net/MP0109/Download/MObject/371
https://host.megaprolib.net/MP0109/Download/MObject/20680
https://host.megaprolib.net/MP0109/Download/MObject/1469
https://host.megaprolib.net/MP0109/Download/MObject/1447
https://host.megaprolib.net/MP0109/Download/MObject/2363
https://host.megaprolib.net/MP0109/Download/MObject/3489
https://host.megaprolib.net/MP0109/Download/MObject/2143

Bpaysep Yandex |cBOOOIHO pacmpocTpaHsIeMoe 6eccpovHO

DJIEKTPOHHBIE
[JIAKATHI 110
JACLIUILIHHE
"O6mas xumus"

K-278-11 ot 15.07.2011 OeccpouHo

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanwne kypca Cchuika
Ha HNOHAJIbHAs1I MHMOPMAILIMOHHO-aHAJIUTHUYCCKAas . - .
. ¢ pmalt URL.: https://elibrary.ru/project_risc.asp
cucreMa — Poccuiickuii HWHIEKC HAyYHOTO
Poccuiickass  T'ocynmapcTBeHHas — OubOnmorexa.

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

Karamoru

:‘)HeKTpOHHbIe pecyperl 6nbmuorexn MI'TY nu. https://host.meqaprolib.net/MPOlOQ/Web
I'.. HocoBa

DnexTpoHHas 6a3a nmepuoIudecKux u3ganmii East

View https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MartepuanbHO-TEXHUUECKOE 00eCcTIeueHNE IUCHUIUIMHBI BKIIOYAEeT:

Y4eOHble ayAUTOPUHU I TPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMa. OCHaIeHHE:
MynsTUMeANIHBIE CPEACTBA XPAHEHUs, TIepejaun U MpeCTaBlIeHus HHPOpMAIUH.

Y4eOHble ayAUTOPUHU I IPOBEICHUS JTaA0OPATOPHBIX PAOOT:XUMUYECKHE
naboparopun. OcHalenne: XuMU4eckie peakTuBbL, XuMHuueckas nocyzaa,/laboparopuoe
obopynoBanue, Tabnuia «llepuoanueckas cucteMa XUMHUYECKUX JIeMEeHTOBY, [ [makaTsl 1o
TeMaM paboueil MporpaMMBbl.

Y4eOHble ayAUTOPUHU I TPOBEICHUS TPYIIOBBIX U MHIUBUYaTbHBIX
KOHCYJIbTAIMH, TEKYIEr0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTectaunu. OcHamenue:Jlocka,
MYJIbTUMEIUHHBIN TPOEKTOP, FIKPaH.

[Tomerienus 17151 caMocTOATENbHOM paboThl 0Oydarouuxcs. OcHalleHHe:
[TepconanbHbie KoMmbloTepsl ¢ makerom MS Office, Beixomom B IHTEpHET 1 ¢ 1OCTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA.

[Tomerienue Juist XpaHeHHUs U TPOPUIAKTHUECKOT0 00CITy>KUBaHUS Y4eOHOTO
obopynoBanus. OcHamenue: Lkadsr 111 XxpaHeHUs yueOHO-METOIMUECKON JOKYMEHTaIIH,
y4eOHOro 0060pyioBaHMs U y4eOHO-HArJISIHBIX TOCOOMi, THCTpYMEHTSHI 1 peMOHTa
71a00paTOPHOTO 000PYLOBAHMSL.


https://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
https://dlib.eastview.com/

Ipuioxenne 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

3K3aM€HaI4u0HHbl€ 60npocsl

1.  OcHoBHbIE NOHATUS AaTOMHO-MOJIEKYJSIPHOI'O YUYEHUS: aTOM, MOJIEKYIa,
XUMHUYECKU JIEMEHT, IIPOCTOE U CI0KHOE BEIIECTBO, XUMHUUECKasi popmyIa.

2. 3axon ABoraapo. Uucmo ABoraapo. MomekynspHas U MOJIIpHAsE MaccChl.
Mo KaK eIMHHIIA KOJIMYECTBA BEILECTBA.

3. Crpoenne aroma. KopmyckyisipHO- BOJHOBOW JyaiM3M OJJIEKTPOHA,
MPUHLIMIT HEOMpPEIeIeHHOCTH . KBaHTOBO-MeXxaHMYECKOe OOBACHEHUE CTPOCHUS
aToma.

4. BonnoBas ¢(ynkiusa. YpaBaenue lllpenunrepa. KanToBble umcia, ux
¢usnvecknii cmpici. ATomHbIe opouTany (AO) U X pacoNI0KEeHUE B IPOCTPAHCTBE.

5. MHOrosnekTpoHHble arombl. [IpUHIUOBI TOCTPOCHUS AIEKTPOHHOU
obomnouku: npuHmn [aymm, npasuno Kieukosckoro, npasuio ['yHna.

6. Ilepuoamueckas cucrema osnementoB J[.M.MenneneeBa (IICD) 51
AJIEKTPOHHAsl CTPYKTypa aToMoB. [IpuunHa nepuogu4yeckoro M3MEHEHHsI CBOMCTB
3JIEMEHTOB.

7.  Xumnyeckas TepmoaumHamuka. Cucrema. Knaccudukanms cucrem (1o
OTHOIICHUIO K OKpY’XKalolllel cpene, MO arperarHomy coctosiHuio). Ilapamerpsl
COCTOSIHUS, PYHKITUM COCTOSTHHSL.

8. Xumuyeckas TepMOAMHAMUKa. BHyTpeHHss1 sHeprust cuctemsl. llepBbrit
3aKOH TepMOAMHAMUKHU. Teriora u padboTa.

9.  DHranbpnus cucTeMbl. DK30- U dHI0TepMUYecKue mpoliecchl. 3akoH ['ecca,
ciencTBus u3 Hero. Tepmoxumuueckue ypasHeHus. [IpuBectu npumepsl.

10. DOwuranbnus oOpa3oBaHMs BemiecTBa. Pacder SHTaNbNUU peakUuu MpU
CTaHJIAPTHBIX YCIOBUSAX. DK30- U SHAOTEpMHUUECKUE peakiuu. [IpuBecTu npumepsl.

11. DOurponus, e€ Qusnueckuii cmpicn. 3MeHeHwe HSHTponuHM B
W30JIMPOBAHHBIX CHUCTEMax. BTopoil 3akOoH TepMOAMHAMHKH. Pacuér wm3MeHeHus
SHTPOIUU NPH XMMHUYECKUX polieccax U Gpa3oBbix nepexonaax. [Ipusect npumepsl.

12. CsobGopmnast sHeprusi ' mb0ca n €€ nM3MeHEeHHe B XUMHUYECKUX IMPOIeccax.
Hanpasienne xmMuyeckux npoueccoB. Pacder 3Ha4eHMH TEpPMOJAMHAMUYECKUX
(GyHKIMH ¢ TOMOIIBI0 CIIPaBOYHUKOB. [IpuBecT npumep.

13. Xumunueckas kuHeTHKa. VCTHHHAs M CpefHsst CKOPOCTb XMMHMYECKHX
peakuuii. ['paduueckoe m300pakeHHEe M3MEHEHMs]  KOHIEHTpAIMil peareHToB M
IIPOJYKTOB PEAKLUU BO BpeMEeHH. PaKTOpHI, BIUSAIOIIUE HA CKOPOCTh XUMUYECKOU
peaxkuuu.

14. 3akoH naeHCTBMS Macc, KOHCTAHTa CKOpPOCTH, €€ (DU3MUECKUH CMBICIH.
I'padnueckoe u3oOpakeHHE 3aBHCHUMOCTH CKOPOCTH pEaKLIUHd OT KOHIIEHTPAIUH
peareHToB (Ha MpUMepe peaklul B3aUMOACUCTBHUS THOCYNb(haTa HATpUS C CEPHOMH

KHCJIOTOM).
15. 3aBHCHMOCTB CKOPOCTH peakuuu oT Temneparypsl. [IpaBuno Bant-I'odda.
YpaBHeHue AppeHunyca. DKCHEPUMEHTAIBHOE OTpe/ieIICHuE 3HAYEHUS

TEMIIEPATYPHOTO KOIPPUIIUEHTa CKOPOCTH U SHEPTUU aKTUBALIUU PEAKIIHH.

16. PerymupoBaHHS CKOPOCTH pPEaKIMd C TIOMOINBIO  KaTaJlM3aTOpPOB.
AKTUBHBIE MOJIEKYJIbl. DHEpPrusi aKTUBALIUM PEAKIUMU. DHEpreTUdecKas auarpamma
X0Ja XUMUYECKON pEeaKIUH.



17. Xumuueckoe paBHOBecue. OOparuMble U HEOOpaTUMBIE PpEaKIUH.
I'paduueckoe n3obpakeHne U3MEHEHUsI CKOPOCTEH MPSMON U OOpaTHOW PEaKIuu BO
Bpemenu. KoHncTanrta paBHOBecHs, €€ CBsI3b C H3MEHEHNeM dHepruu [ mb0ca peakiuu.

18. Xumunueckoe paBHoBecue. CIOBUTI XMMHUYECKOro paBHoBecus. [IpuHimn
Jle-IllaTense. BnusHHE KOHLUEHTpALU BEIIECTB, AABJICHUS, TEMIIEpATyphbl HA CABUT
paBHOBecHs. Ponp Kkaraaum3aTopoB — IpU  JOCTHIKEHHM CUCTEMAaMHM COCTOSIHMS
XUMHUYECKOTIO PABHOBECHS.

19. Cnoco0bl BbIpa)keHHUsI cOCTaBa PacTBOpa: MOJSIPHOCTb, HOPMAJIbHOCTb,
MOJIITIBHOCTb, TUTP, MaccoBasi 015, MOJIbHAsI J10JIS.

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

21. DyeKkTponuTHYecKas  JUCCOLMAlMs  KUCIOT, OCHOBaHWH,  coieid,
amM(OTepHBIX THAPOKCHIOB. [IpuBecT mpumMepsl.

22. Dnexrponurudeckas auccouuanus. Crenens nucconuanuu. [Ipumenenue
3aKOHA JEHCTBYIOIIMX Macc K NPOIecCy AMCCONMALUHN CIa0BbIX 3JIEKTPOJIHUTOB.
KoHcranTa nuccounanuu.

23. DIeKTpOIMTUYECKas AUCCOUHUAIHS BOABL. BOTOpOMHBIN M THIPOKCUIBHBIHN
IIOKAa3aTeNH.

24. Twunponu3 comeii. M3menenme pH pacTBOpoB cosieli B pe3yiibrare
ruapoausa. CreneHp U KOHCTaHTa TUAPOJIN3A.

25. VoHHble paBHOBECHS B pPAacTBOPaX MaJlOPACTBOPUMBIX SJIEKTPOIHUTOB.
PactBopumocts. IlpousBenenue pacTBOpUMOCTH. YCIIOBUSL 00pa3oBaHUs U
pacTBOpPEHUS OCAKOB.

26. OKHMCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CTerneHb  OKUCICHHS
JJIEMEHTOB, 3aBHCHMOCTL €€ OT IojiokeHus: »iaemeHTta B IICD. Okucnurenu u
BOCCTaHOBUTENU. HampaBieHue npoTekaHuss  OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKkuuid.

27. BO3HMKHOBEHHME PA3HOCTH MOTEHIMAIOB HA TPaHULIE DBJIEKTPOA-PACTBOP.
PaBHOBECHBINM 3IEKTPOAHBIA MOTEHIMAN. M3MepeHue CTaHAAPTHBIX SJIEKTPOIHBIX
MIOTEHLIMAJIOB. Pl CTaHIAapPTHBIX JEKTPOAHBIX TOTEHIIUAJIOB.

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

29. TampBanmueckuii osnmement (I.3.). BJAC TI'.D. mpum craHmapTHBIX U
HECTaHIapPTHBIX YCIOBUSX.

30. Kopposzus. Koppo3uss METaIIIOB B pa3IMIHBIX Cpefax. 3aluTa METaIoB
OT KOppO3WM. 3alMTHblE TNOKpbITHA. KaromHas W INpPOTEKTOpHas —3alluTa.
Nuruburopsr.

31. DOmnexrponu3. CyImHOCTh 3JEKTPOJM3a. DJEKTPOJIU3 PACTBOPOB U
pacmiaBoB. [locienoBaTenbHOCTh KaTOIHBIX U @HOJHBIX MPOIIECCOB MIPH IEKTPOIIU3E
BOJHBIX pacTBOpoB. IIpumenenue snekrponusa. Ilomydenue u paduHHpOBaHUE
MeTaioB. HaHecenue rajabBaHUYECKUX MOKPBITHHM.

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

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

34. BzaumojeicTBUE METalNIOB C BOJOW, BOJAHBIMH PAcTBOPAMH KHCIOT H
COJIEH.

35. Bonopon, ero xumuueckue cBoicTBa. BogopogHble coeTnHeHHsI METalIOB
1 HEMETAJLIOB.

Ilpumepot 3a0anuit no memam



IIpumep 3a0anus no meme: «Kunemuxa. Pasnosecue»
1: Kak uameHuTcs ckopocTh aucconuanuu NoO,4 o peakuuu:

N204 = 2N02,

ecnu HavanbHas KoHIeHTpamus NoO4 coctarisuta 0,08 MOJIb/J1, @ K MOMEHTY HACTYTUICHHS
paBHOBecust qucconunpoBaiio 50 % NyOg.

2: HaiiTu HauanpHBIC KOHIICHTPALIUHA UCXOIHBIX BEIIeCTB A 1 B 1 KOHCTaHTY paBHOBECHS
K. peakuuu, npoxoxsuiei B cucreme: A ) + 2B ) & C ),

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

3: nst paBHOBecHOM cucteMsl: FeO () + CO(ry < Fey + CO,
KOHCTaHTa paBHOBecus paBHa K = 0,5. Onpenenuts paBHOBecHbIe KOHIIeHTpanuu CO u
CO,, MOB/11, ecii HaYaTbHBIC KOHIIEHTPAIIMU ITUX BEIIECTB COCTABIISIIH, MOJIb/JI:

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

4: Hammcathb BBIpaKeHHE KOHCTaHTHI paBHOBecHs K¢ M yKa3aTh HampaBlieHHE CMEIICHHUS
paBHoBecus npu uzMenenuu P (ecinu T = const) u T (ecnu P = const) ans cnenyromumx peakimii:
1) C (rpaguny + COsy & 2CO y,  AH =+ 172,5 xJlx; TT; TP;
2) 2CO () + Oyy < 2C0s (1, AH® = -566,0 k]Jlx; 4T; TP;
3) Nz(r) + Oz(r) < 2NO () » AHOr =+ 180,0 x/Ix; \LT; \LP.

Ilpumep 3a0anusa no meme: «Tepmoounamuka »

1: Paccuutath TerioBoi 3pdext peakuuu (1) Mo TepMOXUMUYECKUM YpaBHEHUSIM (2) U
(3). Ykazars, sBusiercst v peakius (1) 3K30- WM 9HIOTEPMHUIECKOM.

1) 4NH;»+3 0240 =2 Ny + 6 HOp);
2) Nooy+3Hay=2NHs oy, AH® =-89,39 kllx;
3)  2Hyp + Ox = 2H:0), AH®, = - 4838 kJTx.

2: BbBIYMCIUTH CTaHAAPTHYIO TeruioTy oOpasoBanus N2O (), HCXOAs M3 CTaHIAPTHOIM
TCIIJIOTHI 06pa3OBaHI/I$I JUOKCHU A yriepoaa U TCPMOXUMHUYCCKOI'0 YPaBHCHUA!
- 0 —
C (rpadur) T 2N20(r) =CO, ot 2N2(F), AH", =-557,5 kJ[x.

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

1) snak AS’, peakiu A—B;
2) snak AG; peakin B—>A nipu Temmeparype T;
3) BO3MOXKHOCTh ITPOTEKAHKS peakiun B—A mpu HU3KHX TeMIepaTypax.

Ilpumep 3a0anus no meme: « Pacmeopor»

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

2. Tlpomssenerue pactBopumoctH AgsAsO; cocraBmser 11072 B kakoMm oGbeme
HACBIIIEHHOT'O PaCcTBOpa COAEPKUTCS 6,4 MT 3TO comu.

3. Beruucnure pH B 0,0001H pactBope HySO..

4. CocTaBbTe MOJIEKYJIIPHbIE U HOHHO-MOJIEKYJISIPHBIE YPaBHEHUS:

(CUOH)2C03 + HCI =



CN™

NH;" + OH™ = NH,OH

5. dokazate amdorepHocTs Sb(OH)s3.

6. Kakue 13 nepeunciaeHHbIX COJIel MOABEPratoTCs THAPOIINU3Y:

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

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

Haiitu crenens auccormmanuun HCN B 0,001M pactBope. HaiiTi KOHIIEHTpallUl0 MOHOB
B 3TOM pacTBOpE.

Ilpumep 3a0anus no meme: «Cmpoenue amomay

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

3d* 4s° 55 5p*

- CoCcTaBUTH 2IIEKTPOHHBIE (DOPMYJIIBI HIIEMEHTOB C MOPSAKOBBIMH HOMEpPaMHU

Z =56 Z-16

yKa3aTh BO3MOKHOBAJICHTHBIE AJIEKTPOHBI M CBOMCTBA JIEMEHTOB B HOPMAaJIbHOM
COCTOSTHUM aTOMOB (MeTaJll, HEeMEeTaJll);
JUTSE BO3MOYKHOBAJICHTHBIX JIEKTPOHOB COCTABUTH JIEKTPOHOTpaduuecKue
dbopMyIibl B HOPMabHOM U BO30YKAEHHBIX COCTOSHUAX aToMa. YKa3aTh
BO3MOYKHBIE BAJICHTHOCTH (JUIsI BO30YKIEHHBIX COCTOSIHUN yKa3aTh AJIEKTPOHHBIC
(opMymBI);

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

1uist Beicuei C.0. 1-ro anemMeHTa coCcTaBUTh POPMYITY OKCHAA U YKa3aTh €ro
XapakTep (KUCIOTHBIN, OCHOBHBIN, aM(pOTEPHBII), a TAKXKE POPMYJIbI
TUAPOKCUAOB U coneil. [IpuBecTr Ha3BaHUS BCEX COCTUHEHUM.
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,SO4 =
NaBiO3z + NaOH + MnSQ,4 =
KMnQO,4 + KBr + H,SO,4 =

2. I[aHBI OKHCJIIMTCIIBHO-BOCCTAHOBUTCIIBHBIC IIApPbI, Cpcaa. CocTaBuUThH YpaBHCHHC

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<mpoanuuea<ue npouveccol

1. Omummure padoty rampBanndeckoro snemenTa: Co|CoCl; || AuCls| Au

Vkaxwure: 1) ay1eKTpOIHbIE MPOLIECCHI



2) TOKOOOPA3YIOUIYIO PEAKIIUIO

3) 9JEKTPOIHBIC TTOTECHIIHAITBI

4) SNMEeKTPOJBIKYIIYIO CHIY MPH CTAaHAAPTHBIX YCIOBHSIX U MPH  KOHIEHTPALUIX
HOHOB [Co2+ 1=10,001 moup/ 11, [Au 3+] =0,1 Monb/ 1.

HanummTe cxemy koppo3uu Metaiuia  Pb , 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
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUH, IIPOUCXOISAIICH P dIIEKTPOTU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Bbruncnoute (¢daktuueckoe KOJIMYECTBO MeETalljia, IOJYy4YeHHOTr0 Ha Karoie IMpH
anextpoisuze Co(NO3),, €Citi 3JeKTPOIU3 MPOBOMIM B TeueHuu 1 4. Beixoa MeTasia mo
TOKY cocTaBuiI 85%.YKaXUTe BO3MOXKHBIE MPUYUHBI YMEHBIICHUS BBIXO/a METaia Mo
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 aTrrecranumn.

Kon
WHIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

OrneHOYHBIC 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  PELICHUM IPAKTUYECKHUX
3a1a4

Teopernueckue BOnpocsl

1. OcHOBHbIE TOHATHA AaTOMHO-MOJIEKYJISIPHOTO YYEHHs: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, IPOCTOE U CIO0XKHOE BEIECTBO, XUMHUECcKas popmyia.

2. 3axon ABoraapo. Uucno ABoraapo. MoJieKkyssipHas 1 MOJIIpHasi Macchl. Moiib
KaK €IMHUIA KOJINYECTBA BELLIECTBA.

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

4.  DOurponus, €€ ¢puznueckuil cMbica. VI3MeHeHne SHTPONUHN B MU30JUPOBAHHBIX
cuctemax. BTopoii 3aK0H TepMOJUHAMUKH.

5. CBoOonnas sHeprus ['mb0Oca m e€ HM3MEHEHHME B XMMMYECKUX Ipoleccax.
HanpapiieHne XUMHYECKUX NTPOLIECCOB.

6. Xwumuyeckas KnHeTHKA. ICTHHHAS ¥ CPETHSS CKOPOCTh XUMHUECKUX PEaKITUil.
@DaxTOpHI, BAUAIOUINE HA CKOPOCTh XUMUYECKOU PEAKIUH.

7.  3aBUCHUMOCTH CKOPOCTH peakuuu OT TemriepaTypsl. [IpaBunmo Bant-T'odda.
YpaBHeHue AppeHuyca.

8.  PerynmupoBaHHsS CKOPOCTH pPEaKIH C TOMOIIbI0 KaTadH3aTOPOB. AKTHBHBIC
MOJIEKYJIbl. DHEPrUs aKTUBALMU PEAKIIMH..

9. Xwummmyeckoe paBHoBecue. OOparumMbie U HeoOpaTumble peakiun. KoHcranTa
paBHOBecHs], €€ CBsI3b C U3MEHEHHEM >Hepruu [ uboca peakuuu.

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




Kon
WHIUKaTOpa

NHaukatop JOCTHKEHUS KOMIIETEHIIUU

OneHouHble CpeacTBa

Tecmut

paBHOBecus. Posib  kaTanu3aTopos OpU  JOCTHKEHMM CHUCTEMAMU COCTOSIHUS
XUMHUYECKOT'O PAaBHOBECHS.

11. PactBopsl. CriocOOBI BBIpa)KEHUS KOHIICHTPALIMKA PACTBOPOB.

12. PactBopsl 2iekTponuToB. CTeneHb U KOHCTaHTA 3JIEKTPOJIUTUYECKOU
Jquccoruanuu. 3akoH pazoasienust OcTBaibaa.

13. Jluccoumanusi KUCIOT, OCHOBaHUH, coeil. AM(OTEpHBIEC ITEKTPOIUTHI.

14. PactBopumocTs. [IpomsBeneHne pacTBOPUMOCTH. YCIOBHE OOpa3oBaHUS U
pacTBOPEHUS OCAIKOB.

15.  Hucconmanus Boasl. MoHHOE npousBeaenue Boabl. pH.

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

17. Crpoenue aroma. KopnyckyiasipHO- BOJHOBOM Ayalu3M 3JEKTPOHA, PUHIUI
HeomnpeaeneHHocTH . KBaHTOBO-MexaHHUYecKoe 0ObSICHEHHUE CTPOSHHS aToMa.

18. BomuoBas ¢ynkuusa. YpaBHenue Ilpemunrepa. KBanTOBBIE uYmCla, HX
¢uznueckuit cmbici. ATomHble opouTanu (AO) U UX pacrooKeHUE B IPOCTPAHCTBE.

19. MHOro3MeKTpoHHBIE aTOMBI. [[pUHIUITEI TOCTPOCHHUS SJIEKTPOHHON 000TOUKH:
npuHumn [laynu, npasuno Kieukosckoro, npasuio I'yHna.

20. Tlepmommueckass cucrema dnemeHToB J[.M.Menneneesa (I1CD) u
JNIEKTPOHHAsI CTPYKTypa aroMoB. [IpuyMHa NEepHOINYECKOr0 H3MEHEHMSI CBOWCTB
AJIEMEHTOB.

21. OxucIuTenbHO-BOCCTAaHOBUTENIbHBIE CBOMCTBa BemiecTB. Kitaccuduxanus
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

22. DnekTpoxuMHUeckHe cucteMsbl. 3akoHbl Dapanes. DNeKTPOAHbIM NOTEHIHA.

23. TampBaHWYECKUH JIEMEHT.

24. DNeKTpOXMMHMYECKHE CHUCTEMBI: JJIEKTPOJIM3 pacIIaBOB U PACTBOPOB.
AHOIHBIN U KaTOAHBIN Tpo1iecchl . [I[pumenenne anekTponusa.

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

1. CranpaptHble TeraoBble 3QGEeKThl NPUHATO 0003HAYATD:




Kon
WHIUKaTOpa

NHaukatop JOCTHKEHUS KOMIIETEHIIUU

OneHouHble CpeacTBa

a) AUcr B) Q 1013°"°
0) AH°ys r) AHcrt
2. Kakue u3 npuBeeHHbIX peaKkyil ABISIOTCS SHA0TEPMUUECKUMU?
a) 1/2 Ny + 3/2Hy;=NHj , AH = — 46 KJ]x/moib
06) H,+4/2 0,=H,0, AH = -242 K]I»x/Monb
B) 1/2 N+ 1/2 0,=NO , AH = 90 K>x/Monb
r) 1/2 Hy+ 1/2 1,=HI, AH = 26 K]Ix/MoJ1b
Kak u3Mensiercst s3HTpoInus npu pa3iokeHUH KapOoHaTa KaabIus?
a) yBEIMUYMBaETCS B) HE YMEHbIIIAeTCs
0) yMeHbIIaeTCs 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 BELIECTBA MMPOJTYKTOB pPEaKLIUK K MOMEHTY OKOHYaHMsI peakluu

B kakux enquHUIIaX BBIPAXKAETCS CKOPOCTh XUMHUYECKON PEaKnn?
a) mosib 1—1c -1

0) Oe3pa3mepHas BEIMUYUHA

B) MOJIB” ¢

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




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

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 IIETIOYb
pa30aBUThH pacTBOpP BOAOH
MOBBICUTH TEMIIEPATYPY

9. CreneHu OKUCIICHUS KACIOPO/Ia a) B BOJE U 0) B IIEPOKCHJIC BOJOPOA 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 TepMOAUNHAMUYECKYIO BOZMOKHOCTD IpoTekaHus peakuuu CaO + 2 Cyq) =

3a7a4d C IMPHUMEHEHHEM OOLIEHHKEHEPHBIX = CaC; () + CO(), AH; = 460 x>k mpu cTaHAAPTHBIX yClIoBUAX. PaccuuTaiite Temmneparypy

3HaHUI Havaima peakmuu, ecaum S(Ca0)=38 J[x/monb'K; S(C)=6 x/momsK; S(CaCy)= 70
Ix/mons-K;  S(CO)=197 Ix/mons-K.

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




Kon
WHIUKaTOpa

NHaukatop JOCTHKEHUS KOMIIETEHIIUU

OneHouHble CpeacTBa

Ykaxure:
3JIEKTPOJIHBIC MTPOLECCHI

O TOKOOOPA3YIOIIYIO PEAKIHIO
O DIEKTPOIHBIC MOTCHIHAIIBI
o

3JIEKTPOJBHKYILYIO CHILY IPU CTAHAAPTHBIX YCIOBHUAX

O

— Peaxnus unet no ypaBuenuto: 4NHj3 (1) +502(r) =4 NO(r) + 6H,0(1), 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 ymeHbIlleHUN TeMIepaTyphl.

HauanpHble KOHIEHTpAMK UCXOIHBIX BemlecTB B peakiuu: 2 SO ) + Os () = 2 SO3 () Ob11n
paBsbl 1,8 monb/nm SOz u 2,4 Monbs/n1 Oy. Bo ckoibKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K
MOMEHTY, koraa npopearupyet 0,8 mois/n SO,?

3aKOHUYNTE MOJICKYJISIPHOE U COCTaBLTE COKPAIEHHOEC MOHHO-MOJICKYIIIPHOE YPaBHEHUE IS
peakmuii: Pb(OH), + HNOs;=...; Pb(OH); + KOH=....
MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.

Hamucath ypaBHEHUs peaknuii Tuaposmu3a B MojiekymsspHoM v noHHoM Buje: CrCls, NaNOs;,
K>COas.

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




Kon
WHIUKaTOpa

NHaukatop JOCTHKEHUS KOMIIETEHIIUU

OneHouHble CpeacTBa

Hapucyiite s3HepreTndeckyro 1uarpaMmy XoJa XuMHYEeCKON peakiuu. Jlaite Kk Hel
MOSCHEHUS. YKAKUTE SJHEPTUIO AKTUBALIMU PEAKIIUU.

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

[Tonb3ysck Tabnuiel paCTBOPUMOCTH, IPUBEAUTE MPUMEPHI TPEX BEIIECTB, KOTOPHIC 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 HalpaBICHAE
CaMOIIPOU3BOJIBHOTO T€YEHUS PEAKLMHU IIPHU CTAaHIAAPTHBIX YCIOBMAX U Ipu Temneparype T
=927°C, ecnu TernoBoil SP(EKT PEAKIMH IO 3aTAHHOW TEMIICPATYpPH HE W3MEHHTCS.
VkaxuTe: a) BBLACTSACTCS WM IOTJIOMIACTCS SHEPrus B XOJE peakiuu; O0) NpUIuHy
HalIGHHOTO M3MEHEHHs SHTponny. PaccunTaiiTe TemnepaTypy Hadana peakiuH.

Bripazute depe3 KOHIEHTpAIIMM PEareHTOB KOHCTAHTHI PABHOBECHS CIIENYIOIIUX PEaKIUi
Ny + 3 Hary = 2 NH3(, AH = -92,2 xJIx. YKaxuTe HarpaBIeHUE CMEIIEHHS XUMUYECKOTO
PaBHOBECHSI TUX PEAKIIHIA: a) MPU MOHUKEHUH TEMIIEPATYPhI, €CITU AaBJIEHHUE MTOCTOSHHO; 0)
MIpY NOBBIILIEHUN JJABIICHUS, €CIIM TEMIIEpATypa MOCTOSHHA.

— TomoreHHas peakius nporekaer no ypaBHeHuto Ho o + b oy = 2 Hly). Havanbhas

KOHIIEHTpanus Bogopoa 2,1 Monbe/i, noaa 1,5 mons/n. Bo CKoIbKO pa3 U3BMEHUTCSI CKOPOCTh
peakmuu, koraa npopearupyet 30% Bogopona?

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




Kon
WHIUKaTOpa

Nuaukatop JOCTUKEHHS] KOMIIETEHIUH

OneHouHble CpeacTBa

— Kakue w3 chenyrommx cojeit moxasepratotcs ruapoaunsy: 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 OIPEACIUTE HAIpPaBICHUE CaMOIPOM3BOIBHOTO
NPOTEKAHUS  PEAKIWH  TPH  CTAHJAPTHBIX  YCJIOBUSAX,  HCIOJNB3YSd  3HAYCHHS
OKHCIIUTENBLHO-BOCCTAHOBUTENRHEIX 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,
MPOTEKAIOIIUX MPH MEKTPOXUMHUUYECKON Koppo3uu raibBaHomapsl Co/Ni: a) B KuCIOH
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
MOJIEKYJISIPHOE YpPaBHEHHE PEaKLMM, NPOUCXOAsIed npu adnekTposnnse pactBopa CoSOg,
Boruucnure ¢akTHuecKkoe KOJIMYECTBO METasla, MOJTYYeHHOr0 Ha KaToJe MPH IEKTPOJIN3e
Co(NO3),, eciu 371€KTpoJIU3 MPOBOIWIN B TedeHUH | 4. BbIxox MeTasmia 1mo TOKy COCTaBHII
85%. VYkaxuTe BO3MOYKHBIE IPUUMHBI YMEHBIIEHMsI BBIXOJA METAUIa IO CPaBHEHUIO C
pacyeTHBIM.

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




Koz WHnukaTop JOCTHKEHHSI KOMITCTCHIHH O1eHOYHBIE CPENICTBA
MHIIKATOpa
Howmep O6Bem, M1 KoHuenrpanus Bpewms CkopocTb
onbiTa | NapS,03 H,O H,SO4 Na,S;03, 102 | mosBienus peaxiuu, 102,
MOJIB/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 95,2
5 5 3 2 6,5
[To maHHBIM TAOIUIBI MOCTPOUTH 'PAPUK 3aBUCHMOCTH CKOPOCTH PEAKIIMU OT KOHICHTPAIIHH
tHocynbpaTta Hartpus, Crenare BBIBOJ O 3aBUCHMOCTH CKOPOCTH PEaKIUU OT KOHIIEHTpaluu
THOCYIb(aTa HATPUSI.

8. B 250 r pacTBOpa MOBapeHHOMH COIH ¢ MaccoBoil moaei 8% pacTBOPHIH 15 I TOro Ke Belect
PaccunTaiiTe Maccy COIH B [IOJIYUYEHHOM PacTBOpe.

12. B COOTBeTCTBHH C TEPMOXHMHYECKHM YpaBHCHHEM peaKIIHH
2C0=CO20+ C () + 173 KIIK
paccunTaiiTe, CKOJIBKO BELIETNIOCH TEILIOTEL, KOTIa IIPOpearuposaio 13 1 (H.y.) yrapHoro rasa.




0) Ilopsinoxk mnpoBedeHUs TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUH
OlLleHUBAHUS:

[TpomexxyTouHas aTrrectanus 1o aucuuiuimHe «OO0mas U HeopraHW4YecKash XMMHEs BKIIOUYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS 00yUYaIOUUMUCS 3HAHUI, U
MPAKTUYECKUE 3aJaHMsl, BBISBIISIIONINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIAJICHUH,
npoBoAuTCs B hopme sK3aMeHa Ui B opMme TecTa (Ha yCMOTPEHHE MpernoaBaTes).

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

Iloxa3arenu u KPHUTCPHUHA OLICHUBAHUSA IK3aMEHA:

— Ha OEHKY «OTJMYHO» (5 OamioB) —oOyyarommuics AEMOHCTPHPYET BBICOKHH YpPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMH, BBICOKUN YypPOBEHb 3HAHUN HE TOJBKO Ha YpPOBHE
BOCIIPOU3BECHHUS U OOBSICHEHUS MH(OpMAIMM, HO W HHTEUIEKTyaJlbHbIE HABBIKM PEIICHUS
npobieMm u 3aaay:

® JacTCA KOMIIJICKCHAas OLCHKa HpeﬂHO)KeHHOﬁ CUTYyalluHu,

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

® JI0CICAOBATCIIBbHOC, ITPABUJIBHOC BBIIIOJIHCHHUEC BCCX IMPAKTHYCCKUX SaHaHHﬁ;
¢ YMCHHC 000CHOBAHHO M3JIaraTh CBOU MBICJIH, J€JIaTh H€O6XOIII/IMI)I€ BBIBOJbI.

— Ha OILIEHKY «Xxopomo» (4 Oamnma) — OOydYarOIIMICS JEMOHCTPUPYET CPEIHUM YpPOBEHD
c(hOpMHUPOBAHHOCTH KOMITETEHIINH:

® Jac€TCsa KOMIIJICKCHasA OIICHKa HpCI[J'IO)KGHHOfI CUTYyalluHu,

® JCMOHCTPHUPYIOTCA NOCTATOYHBIC 3HAHUA TCOPCTUYCCKOTO MAaTCpUajla 1 YMCHHUEC UX
MPUMCHATH, HO JOIMYCKAKOTCA HE3HAYNUTCIbHBIC OHII/I6KI/I, HETOYHOCTHU

®  BBIIIOJIHCHUC BCCX MPAKTHYCCKUX SajlaHl/If/'I; BO3MOXXHBI CIAWHHUYHBIC OHII/I6KI/I,
HUCIIPABJISICMBIC CAMUM CTYICHTOM IIOCJIC 3aMCHAHUSA ITPEIIOAaBaTCIIA,

® 3aTPpYAHCHUA IPU AHAJTIUTUYCCKUX OIICpaluiax, MCPEHOCC 3HAaHUI U YMGHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluH.

— Ha OIICHKY «YAOBJeTBOPUTEJbLHO» (3 Oamna) — oOyyaromuiicss JeMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUHA:

® 3aTPYJHEHMS C KOMIUIEKCHOW OLIEHKOM MPEI0KEHHON CUTYyaluu;

® HCIOJIHOC TCOPCTHUICCKOC 06OCHOBaHI/IC, TpeGyIOLuee HaBOAANIUX BOIIPOCOB
npenoaaBaTeiI,

e  BBITNIOJHEHUE 33/IaHUM NP TTOJICKA3KE TPETIOIaBaTeIs;

e 3arpyaHEHUs B ((OPMYIUPOBKE BHIBOIOB.



— Ha OILICHKY «HeY/J10BJEeTBOPUTEIbLHO» (2 Oamia) — oOydJaronuiicss JIEMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTHuecKoro MaTepuaia, JoMyCKaeT CyllleCTBEHHbIE OINOKH, HE MOXKET II0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ain) — oOyuaromuiics He MOKET MOKa3aTh 3HAHUS Ha

YPOBHE BOCIIPOU3BCACHUA U 00BACHEHUS I/IH(bOpMaHI/II/I, HC MOXKCT IIOKa3aTb MHTCIIICKTYAJIbHBIC

HAaBBbIKH PEIICHUS ITPOCTHIX 3aJa4 HEIIPaBUJIbHAA OLICHKA HpeHHOX(CHHOﬁ CUTYyalluH;

IToka3zaTenu u KPUHTECPUHA OLICHUBAHUS IK3aM€E€HA B BUJAC TECTa:

Bormpockl TeCTOB 0XBaThIBaIOT BeChb 00HEM M3y4aeMOU AWCIMILTUHBI B cooTBeTCTBUU ¢ PIIJI.

[IpenoaBaTens MOXKET MOMPOCUTD CTYAEHTa 000CHOBATH BHIOPAHHBIN OTBET TECTa.

HA OLIEHKY «OTJIHYHO» (5 6a/1710B) — 00y4aroUuiicss AEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIIN, BCECTOPOHHEE, CUCTEMAaTHIECKOE U ITyOOKOe 3HaHHE
ydeOHOro Marepuana, CBOOOJHO BBINOJHAET TPAKTHYECKUE 3a/aHHs, CBOOOIHO
ONCpUpyCT 3HAHUAMU, YMCHUAMHU, IPUMCHACT UX B CUTyallUAX MTOBBIIIICHHON CJIOKHOCTH,
YTO COOTBETCTBYET PE3yJIbTaTy TeCTUpoBaHUs 75% u OoJiee;

Ha OLEHKY «Xxopomo» (4 6ajuia) — oOy4yaromuiicss T1EMOHCTPUPYET CPEIHUN YPOBEHB
C(OPMHUPOBAHHOCTH  KOMIICTCHIIMI: OCHOBHBIC 3HAHHS, YMEHHUS OCBOCHBI, HO
JIOITYCKAKTCSl HE3HAYUTEIIbHBIC OIIMOKU, HETOUHOCTH, 3aTPYAHCHUS MTPHU aHATUTHICCKUX
olepanusx, MepeHoce 3HAHWM W yMEHW Ha HOBBIC, HECTAHIAPTHBIC CHUTYallUH, YTO
COOTBETCTBYET pe3ynbTary TectupoBanus 60 -74 %0;

HAa OIEHKY «YyJIOBJIETBOPUTEJbHO» (3 0Gamna) — oOyJaroUiics JIEeMOHCTPHUPYET
MIOPOTOBBI  YPOBEHb C(OPMHPOBAHHOCTH KOMIIETCHIIMH: B XOJE€ KOHTPOJIBHBIX
MEPONPUATHI JOMYCKAIOTCS OIIMOKH, MPOSBISIETCS OTCYTCTBHUE OTACIbHBIX 3HAHHIA,
YMEHUH, HAaBBIKOB, OOYYAIONIMWCS WCIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH
ONEPUPOBAHUU 3HAHHMSIMH W YMCHHSMHU TPU MX TIEPEHOCE HAa HOBBIE CHTYAIlMH, 4YTO
COOTBETCTBYET pe3yibTaTy TectupoBanms 50 - 59 %0;

HAa OLIEHKY «HeyI0BJIETBOPHUTEJIbHO» (2 0ajia) — oOyyaromuiicss He TEMOHCTPUPYET
3HaHMUSI TEOPETHUECKOro MaTepuala, JIOMYyCKaeT CYIIECTBEHHbIE OLIMOKH, HE MOXKET
NI0KAa3aTh WMHTEJUIEKTYAJIbHBIE HABBIKUM PELIEHHs NPOCTBIX 3a/1ad, YTO COOTBETCTBYET
pe3yiabTary TectupoBanust Mmenee S0 %0.



