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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kapeapsl MeTaTypriu U XUMHYECKUX TEXHOJIOTHH

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

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJly Ha 3aceanuu Kadeapsl MeTammypruu 1 XUMHYECKHX TEXHOIOTHI

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

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acefaHuu Kadeapsl MeTauTyprud 1 XUMHYSCKHX TEXHOIOTHIA

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

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

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM roJly Ha 3acejaHuu Kadeapbl MeTammypriui 1 XUMHYECKUX TEXHOJIOTUMI

[Iporokom ot 20 . Ne

3aB. xadenpoii A.C. YapquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu ocBOGHMSI TUCHUIUIMHBL  «O0I11as 1 HEOpraHUYeCcKask XUMHUSI» SBISIOTCS: Gop
-MHpOBaHHE Yy CTYJACHTOB COBPEMEHHBIX MIPEICTABICHUN O CTPOCHUHU U CBOMCTBAX
XUMHUYECKHUX BEIIECTB, 3aKOHOMEPHOCTSIX IPOTEKAaHUSI XUMUYECKUX MTPOLIECCOB,

CIOCOOHOCTH HMCIIONIB30BAaTh 3TU 3HAHUS B CBOEH MPO(EeCcCHOHANBHOM 1eATEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

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 METAJUTYPIHUECKOTO ITPOU3BOICTBA

MarepuanoseneHue

dusznyeckas XuMHus

Mertobl ncciie0BaHUs MaTEPUANIOB U IIPOLIECCOB

be3onacHOCTb JKU3HEACATENBHOCTH

3 Komnerennun odyuaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrate ocBoeHUs IUCHUILIMHBI (MOyss) «OO11as u HeopraHuyeckast XUMHsD)
o0yyaroIuics 10JbKeH o0afaTh CIeAYOIMMI KOMIIETEHIMSMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocoOeH pemath 331241 MpohecCUOHATBHON 1EATEIbHOCTH, TPUMEHSS METO 1B
MO/ICJIMPOBAHUS, MATEMAaTHUYECKOT0 aHAIN3a, ECTECTBEHHOHAYYHbIE U OOIEMH)KEHEPHBIE
3HaHUS

OIlK-1.1 Hcrnonb3yeT ecTeCTBEHHOHAYUYHBIE 3aKOHBI M IIPUHIIUIIBI DU PEILICHUH
IPAKTUYECKUX 3a7a4

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

OIIK-1.3 [TpumeHsieT MeTOIbl MOAECIMPOBAHUS U MATEMATUYECKOTO aHAIN3a AJIs
pelIeHNs 3a]a4 TEOPETUYECKOr0 U NPUKJIAJHOIO XapakTepa




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

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABISIET 4 3a4eTHBIX eAuHUI] 144 akaj. yacoB, B TOM

qHCIIe:

— KOHTaKTHas pabora — 12,9 akaz. 4acos:
—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 =
KOHTaKTHas paboTa g % dopma TeKyIero
Pasien/ Tema 9 (B akan. 4acax) é E(‘ Bun 5 KOHTPOJISI Ko
[— > g © | caMOCTOATEINBHOM |  ycrieBaeMoCTH 1 KOMITETeHIIHH
g g paboThI MIPOMEKYTOUHOH
Texk. mal. | MpaKT. e aTTeCTalnuu
3aH. 3aH. | O &

1. Pazpmen 1
1.1 Xummueckas
TEepPMOAVHAMUKA.
-TennoBoit a3 dekt
XUMHYECKOM 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, orpoc OIlK-1.3
- Oneprust [ mb6ca u ee ) Oq)OPMHeHHve
U3MEHEHHUE B n300apHO- KOHT%OHLHOH
HU30TEPMUYECKUX CHCTEMaX. PabOTHI
Hamnpasnenue xumugeckux
TPOLIECCOB.
HWroro no pazaeny 0,5 18
2. Pazgen 2
2.1 Xummueckoe _
paBHoBecHE. CaMOCTOSITEIEHOE
- YcIoBUSI XUMHYECKOTO
paBHOBecus. KoncranTa H3YHACHIS Konrponbnas OIIK-1.1,
paBHOBECHSI. 1 0,5 16,4 y1e6Hol . pabora, yCTHBIH OIIK-1.2,
- Biusinue BHENTHUX JUTCPATYPBI, oIpoc 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,
peaxiuy ¥ METOJIbI ee 1 0,5 18 H3yuYCHHE paboTa, yCTHBIH OIlK-1.2,
peryJiupoBaHus. yueOHO orpoc OIlK-1.3
- Kunernka o0paTumbIx JIUTEPaTyphl;




XUMHUYECKUX PeaKuil 1

- oopmneHue
XHUMHYECKOE PaBHOBECHE. .
KOHTPOJIBHON
- KatanuzaTtopsr u
paboThI
KaTAJTUTHICCKUE CHCTEMBI.
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
DNeKTpOIUTHICCKAS N
JIUTEPATYPHI; pabota, yCTHBIN OIIK-1.1,
mucconnanys. KucinorHo-
. 0,5 20 - oopmnenue ompoc, caua OIlK-1.2,
OCHOBHbBIE CBOWCTBa .
KOHTPOJIBHOM 1abopaToOPHBIX OIlK-1.3
BellecTB. Peakiuy HOHHOTO
paboTsr; 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 OIK-1.1,
PDOHHE ’ 1 20 y pabota, yCTHBIN OIIK-1.2,
- [lepronuueckuii 3akoH 1 JIUTEPATYPBHI;
ompoc OIlK-1.3
cucrema JI.. Menneneesa. - opopmieHue
Ilepuonuueckue cBoiicTsa KOHTPOJIbHOM
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
XUMHUYECKHX TPOIIeccax. 1 30 yaeOHOH pabota, yCTHBII OIK 1'2'
- DNeKTPOXUMHUYECKHE JIUTEPATYPBHI; onpoc OIK 1' 3'
npoieccsl. ['anpBaHUYECKUI - oopmnenue OK3aMeH '
JJIEMEHT. KOHTPOJIbHOM
ONeKTpOoXUMUYECcKas paboTHI
KOppOo3usi. DNEKTPOIU3 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) TpanumonHsie 00pazoBaTEeIbHBIC TEXHOJIOTUN OPHUEHTUPYIOTCS Ha OPraHU3alUIo
00pa3oBaTeNBFHOrO MPOIIECCa, MPEINOIaraolylo IpsMY0 TPAHCISIUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-
WLUTIOCTPATHUBHBIX METOAOB 00y4eHus1). YueOHast eI TeIbHOCTh CTYJCHTa HOCUT B TAKUX
YCIIOBUSIX, KaK MPaBUJIO, PENIPOTYKTUBHBINA xapakTep. @opMbl yUeOHbIX 3aHATHUMN:

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

- JlaboparopHas paboTa — opranu3aius ya1eO0HOi paboThI C peaTbHBIMU
MaTepHaIbHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast paboTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2) NaTepakTHBHBIC TEXHOJIIOTUN — OpPraHu3alis 00pa3oBaTeLHOTO MpoIiecca,
KOTOpasi IpeIoJaracT akTHBHOE M HEJTMHENMHOE B3aUMO/IEHICTBUE BCEX YUaCTHUKOB,
JOCTHKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO JIJIsl HUX 00pa30oBaTeNIbHOTO pe3yybTara.
Hapsiny co cnenmann3npoBaHHBIMU TEXHOJOTUSMH TAKOTO pOJa IPUHIUI HHTEPAKTUBHOCTH
MIPOCJIEKMUBACTCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTeNbHBIX TEXHOIOTUH.
HHTepakTUBHOCTH MOJIpa3yMeBaeT CyOBbEKT-CyObEKTHBIE OTHOIICHHSI B X0J1€
00pa30BaTeNpHOrO0 MpoIiecca U, Kak CIeCTBUE, JOPMUPOBAHUE CaMOPa3BUBAIOIIEHCS
nH(OpPMaLIMOHHO-pecypcHOH cpeabl. DopMbl y4eOHBIX 3aHITHIA:

- CeMuHap-IMCKyCcCUsl — KOJUIEKTUBHOE 00CYXICHHE KaKOTr0-JIM00 CIIOPHOTO
BOIIPOCa, MPOOJIEeMbl, BHISIBIEHUE MHEHHH B rpyIIe (MEXIPYIIOBOM TUANOT, AUCKYCCUs KaK
CIIOp-THAJIOT).

3) UndopMaimoHHO-KOMMYHUKAIIMOHHBIE 00pPa30BaTENbHbBIE TEXHOJIOTHH —
opranmzaiiysi 00pa3oBaTeIbHOIr0 MPoIecca, OCHOBAHHASA HA TPUMEHEHUHU
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPeJl U TEXHUYECKUX CPEJICTB PAOOTHI C
uHpopmanueit. Dopmbl yueOHBIX 3aHATHI:

- Jlexuus-Bu3yanusanus — U3J10KEHUE COAECPKAHUSI CONIPOBOXKIAETCS IPE3EHTALMEN
(emMoHcTpanuel yueOHbIX MaTepHUajoB, MPEACTABICHHBIX B Pa3IMYHBIX 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
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOonM4UecKoe M HH(POpMALMOHHOE 00ecnieYeHHe U CHMILINHBI

a) OcHoBHas JInTeparypa:

1. Mapteinosa, T. B. Heopranuueckas xumus : yaeOnuk / 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 goctyma: mo
IIOAITNCKE.

2. UBanog, B. I'. OcHoBbl xumun : yueOnuk / B. I'. IBanos, O. H. 'ea. — Mocksa :
KYPC : UHOPA-M, 2025. — 560 c. - ISBN 978-5-905554-40-7. - TekcT : 3JIeKTPOHHBIMH. -
URL.: https://znanium.ru/catalog/product/2168867 . — Pexwum gocTyma: 1Mo moAmnucKe

0) JJonosiHuTebHAS JUTEpaATYpA:


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. Kpsiiosa ; MI'TY. - MarHuTOTOpCK,
2012. - 87 c. : Tabx. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3489
MaxkpooOBbeKT. - TEeKCT : 3JIeKTPOHHBIN. - FIMeeTcs meyaTHbIi aHaJIOr.

2. MaxortkuHa, E. C. PactBops! : yue6Hoe nmocobue / E. C. Maxorkuna, M. B.
Hly6una, C. A. KpsutoBa ; MI'TY. - Marauroropck : MI'TY, 2014. - 1 31eKTpoH. OOT. AUCK
(CD-ROM). - 3arm. ¢ tuty:. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/371 - MakpooObekT. - Teker :
AJIEKTPOH-HBIH. - CBereHus noctynusl Takxke Ha CD-ROM.

3. MaxotkuHa, E. C. Xumudeckue 3J1eMEeHThl 1 MUHEPaJIbl B Onocdepe : yuebHoe
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 noctynuel Takxke Ha CD-ROM.

4. I'apmmn, A. I1. O0mast 1 HeopraHu4YecKasi XUMHS B CXeMaX, pUCYHKax, TabIuIax,
XUMHAYECKHX peakiusx : yaeoHoe nocodue / A.Il. ['apmuH. — 2-€ u3a., ucrp. u 101 —
Mocksa : UHOPA-M, 2022. — 304 c. — (Brsicmiee o6pazoBanue: bakanaspuat). — DOI
10.12737/1070937. - ISBN 978-5-16-015940-9. - Tekct : anekTponHbIit. - URL:
https://znanium.com/catalog/product/1853100 — PexwuM mocTyma: 1Mo momcKe.

B) MeTtoanueckue yKazaHus:

1. Maxotkuna, E. C. Knaccel Heoprannueckux BemectB. OCHOBHbBIE 3aKOHBI XUMUH :
npakTukyMm [t By30B] / E. C. MaxoTtkuna, M. B. [llyouna ; MarHuToropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. - Maraurtoropck : MI'TY um. I'. . Hocosa, 2020. - 1
CD-ROM. - 3armn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2757 - MakpooObekT. - TekcT :
AJIEKTPOHHBIN. - CBeneHus goctymnHsl 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

- MakpooOBbeKT. - TeKcT : 31eKTpoH Hbli. - CBeieHus JoCTymHbI Takke Ha CD-

ROM.

3. MaxortkuHa, E. C. [IpakTukym 1o o01ieit 1 HeopraHuuecko XUMUH : yueOHOe
nocobwue. (Y. 1) / E. C. Maxotkuna, M. B. lllybuna ; MI'TVY. - Marautoropck : MI'TY,
2016. - 1 snektpoH. ont. quck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObekT. - Tekcr :
AJIEKTPOH-HBIH. - CBeieHus noctynHel Takxke Ha CD-ROM.

4. MaxotkuHa, E. C. Dnementst V-VIII rpynn nepuoandeckoit cUCTEMbI XUMHUYECKUX
anemeHToB Jl. 1. Menneneea : nabopatopuslii 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. - CBeneHus 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 o0ecnieueHune

HanmenoBanue .
10 Ne norosopa Cpoxk neicTBUS JTULIEH3UH
7Zip CBOOOJHO pacHpoCTpaHsIeMOe 0eccpouHo
FAR Manager CBOOOJHO pacIpOCTpaHsIEMOE OeccpouHo
Bpaysep Yandex [cBoGogHO pacmpocTtpansiemoe 06eccpouHo
ONEKTPOHHBIE
IUTaKaThl 10
K-278-11 ot 15.07.2011 OeccpouHo
JTUCIUILINHE
"O6mas xumus"

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI
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Karamoru
9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHbI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeUeHnEe AUCIUIINHBI BKIIOYALT:

Y4eOHble ayAUTOPUH [T TPOBEACHUS 3aHATHI JIGKIMOHHOTO Ta. OCHAIIeHHE:
MynbTUMEANIHBIE CPEACTBA XPAHEHNUS, IEPEIaud U MPEICTaBICHUS HH()OPMAIIHH.

Y4eOHble ayAUTOPUH [T IPOBEACHUS JTaOOPAaTOPHBIX PabOT: XMMUYECKHE
naboparopun. OcHaileHne: XuMU4eCKHe peakTUBbI, XuMudeckas rnocyna, Jlaboparopnoe
obopynosanue, Tabmuna «[lepuoguueckas cucTeMa XUMHYECKHX JIEMEHTOBY, [Imakartel mo
TeMaM paboueil NporpamMMBbl.

VY4eOHble ayAUTOPUH JUI IPOBEIECHUS MPAKTHUECKUX 3aHATHHA, TPYIIIOBBIX U
WH/MBUYAIbHBIX KOHCYJIbTAllUN, TEKYILEr0 KOHTPOJIS U IPOMEXYTOYHOH aTTeCTaluy.
OcHamenue: Jlocka, MyIbTUMEIUHHBIN TPOEKTOP, FIKPAH.

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

[Tomerienue Uit XpaHeHHUs U TPOPUIAKTHUECKOT0 00CITy>)KUBaHUS Y4eOHOTO
obopynoBanus. OcHamenue: Lkadsr 11 XxpaHeHUs yueOHO-METOIMUECKON JOKYMEHTaIUH,
y4eOHOro 0060pyioBaHMs U y4eOHO-HArJISIHBIX TOCOOM, THCTpYMEHTSHI 1l peMOHTa
71a00paTOPHOTO 000PYLOBAHMSL.
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Ipuioxenne 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

3K3aM€HaI4u0HHbl€ 60npocsl

1.  OcHoBHbIE NOHATUS AaTOMHO-MOJIEKYJSIPHOI'O YUYEHUS: aTOM, MOJIEKYIa,
XUMHUYECKUH JIEMEHT, IPOCTOE U CJI0KHOE BEIECTBO, XUMHUUecKas popmyna.

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. KBanToBbIe umcna, HX
¢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) u
AJIEKTPOHHAsl CTPYKTypa aToMoB. [IpuunHa nepuogu4yeckoro M3MEHEHHsI CBOMCTB
3JIEMEHTOB.

7.  Xumnyeckas TepmoaumHamuka. Cucrema. Knaccudukanms cucrem (1o
OTHOIICHUIO K OKpY’Kalolllel cpene, MO arperatHomy cocrtosiHuio). [lapamertpsr
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 CHCTEMax. BTopoil 3akOoH TepMOAMHAMHUKH. Pacyér u3MeHeHus
SHTPOIUU NPH XMMHUYECKUX polieccax U Gpa3oBbix nepexonaax. [Ipusect npumepsl.

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

13. Xumuueckas KuHeTHKa. VcTHHHaAs M CpefHssl 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, €€ (PU3MUECKUil 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 AppeHnnyca. DKCIepUMEHTATILHOE onpeaeneHue 3HAYEHUS

TEMIIEPATYPHOTO KOIPPUIIUEHTa CKOPOCTH U SHEPTUU aKTUBALIUU PEAKIIHH.

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



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. Xumuueckoe paBHoBecue. CIOBUTI XMMHUYECKOro paBHoBecus. [IpuHumn
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, MaccoBas A0, MOJIbHAsSI 1OJIS.

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

21. DyeKkTponuTHYecKas  JUCCOLMAlMs  KUCIOT, OCHOBaHWH,  coieid,
amM(OTepHBIX THAPOKCHIOB. [IpuBecTH mpuMepsI.

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 comeit. M3menenwme pH pacTBOpoB cosield B pe3ylibrare
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 OKHCICHUS
JJIEMEHTOB, 3aBHCHMOCTL €€ OT IojiokeHus: »iaemeHTta B IICD. Okucnurenu u
BOCCTaHOBUTENU. HampaBieHue npoTekaHuss  OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKkuuid.

27. BO3HMKHOBEHHME PA3HOCTH MOTEHIMAIOB HA TPaHULIE DBJIEKTPOA-PACTBOP.
PaBHOBECHBIN 3I€KTpOAHBIA NOTEHUMAN. V3MepeHue CTaHAAPTHBIX DSJIEKTPOIHBIX
MIOTEHLIMAJIOB. Pl CTaHIAapPTHBIX JEKTPOAHBIX TOTEHIIUAJIOB.

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

29. TampBanmueckuii osnmement (I.3.). BJC TI'.D. mpm 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 @aHOJHBIX MPOIIECCOB MIPH IEKTPOIIN3E
BOJHBIX pacTBOpoB. IIpumenenue snekrponusa. Ilomydenue u paduHHpOBaHUE
MeTaioB. HaHecenue rajabBaHUYECKUX MOKPBITHHM.

32. 3akoHbl 31ekTponu3a. Pacuer koimuecTBa BemiecTBa (Macchl. 00beMa),
BBIIETISIOLIETOCs Ha 31ekTpoje. [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. Bopnopon, ero xumuueckue cBoiicTBa. BogopoHble coeTMHEHNs METaJIOB
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 KoHIeHTpanus NoO4 coctarisuia 0,08 MOJIb/J1, @ K MOMEHTY HaCTYTUICHUS
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, MOIb/T: [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,, MOIB/11, ecli HaYaTbHBIC KOHIIEHTPAIIUU 3TUX BEIIECTB COCTABIISIIH, MOJIb/JI:
[CO]; =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 AJIEMEHTOB B HOPMAaJIbHOM
COCTOSTHUM aTOMOB (MeTaJll, HEeMEeTaJll);
JUTSE BO3MOYKHOBAJICHTHBIX JIEKTPOHOB COCTABUTH JIEKTPOHOTpaduuecKue
dbopMyIibl B HOPMabHOM U BO30YKAEHHBIX COCTOSHUAX aToMa. YKa3aTh
BO3MOYKHBIE BAJICHTHOCTH (JUIsI BO30YKIEHHBIX COCTOSIHUM yKa3aTh JIEKTPOHHBIC
(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) SMEKTPOJBIKYIYIO CHIY MPH CTAaHAAPTHBIX YCIOBHSX U TMPH  KOHIEHTPALHUIX
HOHOB [Co2+ 1=10,001 mouns/ 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,

Brbruncnute (¢aktuueckoe KOJIMYECTBO MeETalljia, IIOJIYY4eHHOTO Ha KaToJe IMpHU
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 MIPpOBEACHUA HpOMe)l(yTO'{HOﬁ 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 pematrb 3agaun  NpPoecCHOHATIBHOH JeSTeIbHOCTH, IPHUMEHSAS MeTOAbl MOACJIMPOBAHUS, MATEMATHYECKOI0 aHAJIU3a,

€CTECCTBCHHOHAYYHBIC U OﬁllleI/IH)KeHeprIe 3JHAHUA

OIIK-1.1

Hcnonp3yer eCTeCTBEHHOHAYYHBIE 3aKOHBI U
INPUHLUIIBI TIPH  PEUICHUU 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 BELIECTBA.

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 ['ub0ca m e€ H3MEHEHHME B XMMMUYECKUX IIpoleccax.
HanpapiieHne XUMHYECKUX NTPOLIECCOB.

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

7.  3aBUCHUMOCTH CKOPOCTH peakuuu OT TemriepaTypsl. [IpaBuno Baut-T'odda.
YpaBHeHue AppeHuyca.

8.  PerynmupoBaHHsS CKOPOCTH PEaKIUH C TOMOIIBI0 KaTaU3aTOPOB. AKTHBHEIC
MOJIEKYJIbl. DHEPrUs aKTUBALMU PEAKIIMH..

9. Xwummmyeckoe paBHoBecue. OOparumMbie U HeoOpaTumble peakiun. KoHcranTa
paBHOBecHsI, €€ CB3b C U3MEHEHHEM >Hepruu [ ndoca peakuuu.

10. Xwummueckoe paBHOBecue. CHBHT XHMHUYECKOTO paBHOBecHs. [IpwHIWT
Jle-Illarenve. BiusHue KOHLEHTpaIMii BELIECTB, NABICHMS, TEMIEPATypbl HA CHABUT




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

Tecmut

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

11. PactBopsl. CriocOOBI BBIpaXKEHUSI KOHIICHTPALIUU PACTBOPOB.

12. PactBopel 2iekTponuToB. CTeneHb W KOHCTaHTA BJIEKTPOIUTUYECKOU
Jquccoruanuu. 3akoH pazoasienust OcTBaibaa.

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

14. PactBopumocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBUE OOpa3oBaHUSI U
pacTBOPEHUS OCAIKOB.

15. Hucconmanus Boasl. MonHnoe npousseaeHue Boasl. pH.

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

17. Crpoenue aroma. KopnyckyiasipHO- BOJHOBOM Ayalu3M 3JEKTPOHA, PUHIUI
HeomnpeaeneHHoCcTH . KBaHTOBO-MeXaHUYeCcKoe 0ObSICHEHNE CTPOCHHS aToMa.

18. BomuoBas ¢ynkuus. YpaBHenue IIpemunrepa. KBaHTOBBIE umcna, 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. DnekTpoxuMHYecKHe cucTeMbl. 3akoHbl Dapaes. DNeKTPOAHbIM NOTEHIHA.

23. TanpBaHWYECKUH 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

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

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/moib
Kak u3Mensiercst s3HTpoInus npu pa3iokeHUH KapOoHaTa KaabIus?
a) yBEJIMUMBaeTCs 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) Oe3pa3zmepHasl BeIMUYUHA

B) MOJIB” ¢

Ot Kakux (paKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHA?
a) OT MPUPOJIbl PEArUPYIONIUX 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
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 KHCIIO# cpesie, BOCCTaHABIMBACTCS /IO ...
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) =

3aJa4d C MPUMEHEHHEM OOILEUH)KEHEPHBIX = 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

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

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 Breipaxxenue ckopocTH npsiMoi 1 0OpaTHOM peakIuu
O BbIpaxeHne KOHCTaHTbI PABHOBECHUS
YKaxxuTe HapaBJICHUE CMEIICHUS PABHOBECHS:
O A) npu NOBBIIICHUH JIABJICHUS,
o b) npu ymeHbIlleHUN TeMIepaTyphl.

HauanpHble KOHIIEHTpAMK UCXOIHBIX BemecTB B peakuu: 2 SO ) + O2 ) = 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,SO,4 —, FE(OH)3 + NaOH —, NH4Cl + KOH —.

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

COCTaBBTe YpaBHCHUA OKUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ:
KMnO4 + NaNO; + H,SO4 —, Cl‘z(SO4)3 + Br, + NaOH —.
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + 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 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 U  INPHKIJIAJTHOTO
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, ecnm TertoBOil S(P(EKT PEAKUMH 1O 3aTAHHOW TEMIIEPATYPHl HE H3MEHHTCH.
VYkaxkuTre: a) BBIACTSACTCS WM IOTJIOMIACTCS SHEPrus B XOJ€ peakiuu; 0) NpHIUHY
HalIGHHOTO M3MEHEHHs SHTponny. PaccunTaiiTe TemnepaTypy Hadana peakiuH.

Bripazute depe3 KOHIEHTpAIIMM PEareHTOB KOHCTAHTHI PABHOBECHS CIIENYIOIIUX PEaKIUi
Ny + 3 Hory = 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 nporekaeT 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 i npurorosienus 2 i1 0,25M pactBopa?




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

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?

— Paccunraiite QJICKTPOABMIKYIIYIO CHUITY W OIIPCACIMTC HAIIPAaBJICHHUEC CaMOIIPOU3BOJIBHOI'O
MMPOTCKAHUA pCaKknuun npu CTaHJApPTHBIX YCI10BUSX, HCIIOJIb3Ys 3HaA4YCHUA

OKHCIIUTENBLHO-BOCCTAHOBUTENRHEIX moTeHnuanos HJ + H3PO, — J, + H3PO; +
H,O0.

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 MPHU AMEKTPOXUMHUYECKON Koppo3uu raibBaHomapsl Co/Ni: a) B KucCIOH
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 pEakLUU, MPOUCXOAAled mnpu anekTposnse pactBopa CoSOy,
BbruucnuTe ¢pakTHuecKoe KOJIMYECTBO MeTasla, MOJTyYeHHOI0 Ha KaToJe MPHU AIIEKTPOJIN3e
Co(NO3),, eciu 371€KTpoJIU3 MPOBOIWIN B TedeHUH | 4. BbIxox MeTasmia 1mo TOKy COCTaBHII
85%. VYkaxuTe BO3MOJKHBIE IPUUMHBI YMEHBIICHMsI BBIXOJAa METallla 110 CPABHEHMIO C
pacyeTHBIM.

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




Koz WHnukaTop JOCTHKEHHS KOMITCTCHIIH 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
tHocynbdaTta Harpus, Caenare BBIBOJ O 3aBUCHMOCTH CKOPOCTH PEaKUUH OT KOHIIEHTPaLUH
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 mnpoBedeHUSs TNPOMEKYTOUHON AaTTeCTAIlMH, IOKA3aTeJM MW KPUTEPHH
OlLleHUBAHUS:

[TpomexxyTouHast aTTecTanus 1o quciurumae «O0IIast 1 HeOpraHMIECKas XUMHES BKIFOUAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OLICHUTh YPOBEHb YCBOCHHS 00yYaIONIMMUCS 3HAHU, U
MPAKTUYECKHE 3a/IaHUsl, BBIABISAIONINE CTENeHb C(POPMUPOBAHHOCTH YMEHUHN U BIIaJICHU,
npoBoAuTcs B hopme sK3aMeHa WK B popMme TecTa (Ha yCMOTPEHHE MpernogaBaTels).

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIINIMHE ITPOBOAUTCS B YCTHOﬁ (bopMe 10 5K3aMCHAIIlMOHHBIM 6I/IJ'IeTaM,
Ka)K,I[BIfI M3 KOTOPBIX BKIHOYACT 2 TCOPECTUUCCKHUX BOIIPOCAa U OAHO IIPAKTHYECKOC 3aIaHUC.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUA IK3aMeEHaA:

— Ha OLIEHKY «OTJINYHO» (5 6aJU10B) —00yJarOIUIiCs JEMOHCTPUPYET BBICOKUI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH, BBICOKUN YPOBEHb 3HAHUI HE TOJIBKO HA YPOBHE
BOCIIPOU3BECHUS U 00BACHEHHs HH(OPMAIMK, HO M UHTEIUIEKTYaJIbHbIE HABBIKU PELICHUS
npobieMm u 3aaay:

® JacTCA KOMIIJICKCHAas OLCHKa HpeﬂHO)KeHHOﬁ CUTYyalluHu,

® JIEMOHCTPHUPYIOTCS TJTyOOKHE 3HAHUS TEOPETHUECKOTO MaTepualia U yMEHUE UX
MPUMEHSITD;

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

— Ha OIICHKY «X0po1o» (4 6amia) — oOyJaromuiicss JEMOHCTPUPYET CPEAHUN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMITETEHIINH:

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

® JCMOHCTPHUPYIOTCA NJOCTATOUHBIC 3HAHU A TCOPECTUYCCKOI'O MaTe€pruajia U yMCHUC UX
MPUMCHATH, HO JOIMYCKAOTCA HE3HAYUTCIIbHBIC OHH/I6KI/I, HECTOYHOCTH

® BLBIINOJHCHHUE BCCX NPAKTHYCCKUX BaﬂaHHﬁ; BO3MOKHBI CIMHUYHBIC 0HII/I6KI/I,
HUCIIPABJISICMBIC CAMUM CTYICHTOM IIOCJIC 3aMCHAHUSA ITPEIIOAaBaTCIIA,

® 3aTPYAHCHUA IPHU aHAJIUTUYCCKUX OICpalUiaX, IEPCHOCE 3HaHUH U YMCHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

— Ha OLIEHKY «Y/10BJIeTBOPHUTEIbHO» (3 6aria) — oOydaronuiics J1eMOHCTPUPYET MOPOTOBBIN
ypOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUHA:

® 3aTPYJHEHMS C KOMIUIEKCHOW OLIEHKOM MPEI0KEHHON CUTYyaluu;

® HCMOJHOC TCOPETUUYCCKOC OGOCHOB&HI/IC, TpeGonmee HaBOOAIIUX BOIIPOCOB
npenoaaBaTeiiAi,

e  BBITNIOJHEHUE 33/IaHUM NP TTOJICKA3KE TPETIOIaBaTeIs;

e 3arpyaHEHUs B ((OPMYIUPOBKE BHIBOIOB.



— Ha OIICHKY «HeY/I0BJIETBOPUTEIbHO» (2 6amia) — o0yJaromuiicss IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUuecKoro MaTepuasa, JOMyCcKaeT CylIeCTBEHHbIE OIMOKH, HE MOXKET MOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ain) — oOyuaromuiics He MOKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEICHUS U 00bACHEHUSI HHPOPMAIIUH, HE MOKET MIOKa3aTh UHTEIIEKTyaIbHbIe
HABBIKU PEUICHUS MPOCTHIX 3a/1a4 HETIPaBUIIbHAS OLICHKA IPEJIOKEHHON CUTYaIUH;

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

Borpockl TeCTOB  0XBaTBIBAIOT BECh 00bEM U3y4aeMOU TUCIUILIHMHBI B cOOTBeTCTBHH ¢ PIT/].
[TpenogaBaTens MOKET MOMPOCUTD CTYJEHTa 000CHOBATH BHIOPAHHBIN OTBET TECTA.

— HA OLEHKY «OTJMYHO» (5 0a/1510B) — 00yJaromuiics JEeMOHCTPUPYET BEICOKHI YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U IIyOOKOE 3HaHUE
y4eOHOro MaTepuaia, CBOOOHO BBIIOJHSAET IPAKTUYECKUE 3aJaHUs, CBOOOHO
OIepupyeT 3HAHUSIMHU, YMEHUSIMH, IPUMEHSIET UX B CUTyalUsIX TOBBILIEHHOMN CII0)KHOCTH,
YTO COOTBETCTBYET PE3yJIbTaTy TeCTUpoBaHUs 75% u OoJiee;

— Ha OLEHKY «X0opouo» (4 6aj1a) — o0yJaronuiicss AeMOHCTPUPYET CPEAHUN YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETCHIIUI: OCHOBHBIE 3HAHUS, YMCHHUSI OCBOCHBI, HO
JIOITYCKAKOTCSl HE3HAUNTEIIbHBIC ONIHMOKY, HETOUHOCTH, 3aTPYHEHUS MPH aHATUTUIECKUX
orepanusx, NepeHoce 3HaHUK M YMEHU Ha HOBBIE, HECTAHJAPTHBIC CUTYAIlUH, YTO
COOTBETCTBYET pe3ynbTary TectupoBanus 60 -74 %0;

— HA OLEHKY «YI0BJIETBOPUTEIBLHO» (3 6a/li1a) — 00yJaIONIHMICS TEMOHCTPUPYET
MIOPOTOBBIH YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETCHIIMI: B X0J1¢ KOHTPOJIBHBIX
MEPOTPUATHIA JOMYCKAIOTCS ONIHOKHU, MPOSIBIISICTCS OTCYTCTBUE OT/ICIbHBIX 3HAHHIA,
YMEHUH, HaBBIKOB, 00YJarOIIUICS HCIIBITHIBACT 3HAUUTEILHBIC 3aTPY/THCHUS TIPU
OTIEPUPOBAHUY 3HAHUSMHU M YMEHUSMHU IPHU UX TIEPEHOCE HA HOBBIC CHTYAIIUH, YTO
COOTBETCTBYET pe3yibTaTy TectupoBanms 50 - 59 %0;

— HA OLIEHKY «HeY/AOBJIETBOPHUTEJIbHO» (2 0as1a) — o0yyarouuiicss He JEMOHCTPUPYET
3HAHUS TEOPETHUECKOTO MaTepHraa, JOMyCKaeT CYIIeCTBEHHBIE OIMOKU, HE MOKET
MOKa3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a/1a4, YTO COOTBETCTBYET
pe3yiabTary TectupoBanust Mmenee S0 %0.



