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JIner akTyanusanuu padoyeil nporpaMmsl

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

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

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

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

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

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

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

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu ocBoeHus AUCHMIUIUHBL «OOIIasi W HEOpraHWYecKass XHUMHUA» SBISETCS
¢dbopmupoBanue (yHIaMEHTAIbHBIX 3HAHUW B OOJIACTH COBPEMEHHON XUMUU, BKIIIOYAOIIUX
OCHOBHBIE TOHSTHUS, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAIOLINE CBOMCTBA XUMHYECKHX
COEIMHEHMI; pa3BUTHE HABBIKOB CAMOCTOSTENbHON paboThl, HEOOXOAUMBIX I MPUMEHEHUs
XUMHYECKHUX 3HAHUH MPU U3YUYEHUU CHEIHAbHBIX AUCUUIUINH U albHEHIIEeH MpakTUYeCKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnuna OO01mias U HeopraHudeckas XMMUs BXOAUT B 00513aTENIbHYIO 4aCTh
yueOHOro 1miaHa o0pa3oBaTeIbHOW IPOrpaMMBl.

JUi n3yyeHust JUCLUIUIMHBL HE0OXO0AUMBI 3HaHUS (YMEHUs, BIIAICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHU ), IOJyYEHHbIE IPU U3YYECHUH JAHHOM JUCLUIUIMHBI
OyayT He0OXOAUMBI JUI U3Y4EHHSI TUCIIMITIINH/TIPAKTHK:

be3onacHOCTb KU3HENEATEIBHOCTH

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

OCHOBBI METAJUTYPTHYECKOTO IIPOU3BOCTBA

®dusnyeckas XUMus

Marepuanosenenue

3 Komnerenuuun ody4aromerocsi, popmupyemsblie B pe3yJjbTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pesynbrare ocBoeHus nucUUIUIMHEBL (Moayis) «OO1as U HeopraHudeckasi XuMUs»
00y4JaroIMHUICs JOIDKEH 00J1aaTh CIEAYIOINUMHI KOMIIETCHIIUSIMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocoOeH pemaTh 3a1a41 MpophecCUOHATBHON 1eATEIbHOCTH, TPUMEHSS METO 1B
MO/ICJIMPOBAHUS, MATEMAaTHUYECKOT0 aHAIN3a, ECTECTBEHHOHAYYHbIE U OOIEMH)KEHEPHBIE
3HaHUS

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYYHbIE 3aKOHBI U IPUHIIMIIBI IPU PELICHUH
NPAaKTUYECKUX 3a/1a4

OIIK-1.2 PemaeT craniapTHble npodeccroHaIbHbIE 3a/1a41 C IPUMEHEHUEM
0OIIeNHKEHEPHbIX 3HAHUH

OIIK-1.3 ITprmeHsieT MeTOIbl MOAECIUPOBAHNS U MATEMATUYECKOTO aHAIN3a AJIs
pEIIeHNUs 3aa4 TEOPETHUECKOI0 U IPUKJIAJHOTO XapaKTepa




4. CTpyKTypa, 00bEM H COEpKaAHNE TUCUUIJIMHBI (MOIYJIs1)

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

qucie:
— KOHTaKTHas pabora — 58,1 akaz. 4acos:

— ayauTopHas — 54 akaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosTenpHas pabora — 50,2 akaj. 4acos;

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

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas X =
KOHTaKTHas paboTa g % dopma TeKyIero
Pasznen/ tema § (B aan. uacax) é E‘ Buz . KOHTPOIA Kon
[— : g © | caMOCTOATEINBHOM |  yereBaeMOCTH 1 KOMITETeHIIHH
3 g g paboThI MIPOMEKYTOUHOH
Tex. mal. | mpakr. 'S aTTeCTalnuu
3aH. 3aH. | O &
1.
- oopmIeHHE
oTyera 1o
1abopaTopHOi
pabore;
- perieHne 3amura
JTIOMAIITHETO nabopaTopHO OIIK-1.1,
1.1 Xumnueckas
TepMOJHHAMHKa 4 2 10 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
pabore;
1 - perieHne 3amura
JIOMAIIIHETO naboparopHoi OIIK-1.1,
1.2 XumMuueckas KHHETHKA 3 2 10 3agaHus Ne 2; pabotsl. lomamHee OIIK-1.2,
- 3amanue No 2. OIIK-1.3
CaMOCTOSITEIIbHOE VYcerHbIl onpoc.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JUTEPATYPBHI.
- ohopmIeHHE
oTYeTa 1o
nmabopaTtopHoOi 3anyura
SoTe: nabopatopHoi OIlK-1.1,
1.3 PactBOpHI 13 4 10 pabore; pabotsl. Jlomaminee OIIK-1.2,
- perueHue 3aganue Ne 3. OIIK-1.3
JIOMAIIHETO YcTHBI onpoc.
3aganus Ne 3;




CaMOCTOSTENBHOE
n3y4eHUE

y4eOHOH U
HayJHOU

JUTEPATypEI.

1.4 JTucriepcHble CUCTEMBI

10

- 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
MIPOLIECCHI

- oopmieHHE
oT4eTa 1o
nabopaTopHO
pabore;

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

3amura
nabopaTtopHOH
pabotsl. [lomamiHee
3amadue Ne 4.
VYcTHBIH ompoc.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.6 DnekTpoxumMu4eckue
CHCTEMBI

52

- oopmIieHHE
oTdYeTa Mo
naboparopHoi
pabore;

- perieHne
JOMAIIHEeTO
3aganus Ne 5;
CaMOCTOSITEIIbHOE

U3y4eHne
y4eOHOH U

HAay4YHOU
JUTEPATYPBI.

3amura
nmabopaTopHOi
pabotsl. Jlomarinee
3amanue Ne 5.
VYerHbIl onpoc.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

36

18

50,2

Wroro 3a cemectp

36

18

50,2

OK3aMCH

HToro no nuCHUMIIIMHE

36

18

50,2

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1) TpagunoHnHble 06pa30BaTEIbHBIE TEXHOJIOTUN OPUEHTHPYIOTCS] HA OpraHU3aIUIo
00pa30BaTeNpHOro MpoIiecca, MPeIoIaraolyo IpSMYIO TPAHCISIUIO 3HAHUN OT
npenojaBaTesis K CTyJeHTY (IPeUMYIIECTBEHHO Ha OCHOBE 00BSCHUTENIBHO-
WUTIOCTPATUBHBIX METOAOB 00ydeHuUs). YueOHast e TENbHOCTh CTYICHTa HOCUT B TAKUX
YCIIOBUSIX, KaK IMPaBUII0, PETIPOTYKTUBHBIN xapakTep. @opMbl ydeOHBIX 3aHATHMN:

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

- JJaboparopHnasi pabota — opranuzarys yueOHOM paboThI C pealbHBIMU
MaTepUuaIbHbIMU U UHGOPMAIIMOHHBIMU 00bEKTaMHU, SKCIIEPUMEHTalIbHas paboTa C
aHAJIOTOBBIMU MOJIETISIMU PEaTTbHBIX O0BEKTOB.

2) UnTepakTUBHBIE TEXHOJIOTUU — OpraHu3alus o0pa3oBaTelbpHOrO Mpoliecca,
KOTOpasi IPEeIoJaracT akTuBHOE U HEJIMHEWHOE B3aUMO/ICHCTBUE BCEX YUACTHUKOB,
JOCTUKEHHE Ha ATOM OCHOBE JINYHOCTHO 3HAYMMOTO /i1l HUX 00pa30BaTeIbHOTO pe3yJbTara.
Hapsiny co cnenuanu3upoBaHHBIMU TEXHOJIOTUSAMHU TAKOTO PO/a MPUHIIUII HHTEPAKTUBHOCTHU
MIPOCIICKUBACTCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.
HHTEpakTHBHOCTH MOIPa3yMEBAET CyObhEKT-CyOBEKTHBIE OTHOIICHUS B XO/I€
00pa3oBaTeNBpHOIO IpoIlecca U, KaK CJIEACTBHE, (OpPMUPOBAHNE 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 —
opraHusaius o0pa3oBaTeIbHOrO MPoLEecca, OCHOBaHHAsI HA IPUMEHEHUN
CHEHATIM3UPOBAHHBIX IPOTPAMM-HBIX CPEJl U TEXHUYECKUX CPEJICTB PabOTHI C
nHpopmanueir. Dopmbl y4eOHBIX 3aHATHIA:

- Jlexuus-Bu3yanusanus — U3J0KEHUE COAEPKaHUSI COIIPOBOXKIAETCS Ipe3eHTaluel
(nemoHcTpanueil yueOHbIX MaTepUasoB, MPEICTAaBICHHBIX 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 OueHo4HbIe CpeAcTBA IJISl IPOBeAeHHUS IPOMEKYTOYHON aTTeCTAlluM
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOE M HH(POPMALIMOHHOE 0O0ecieYeHue TN CIMILTUHBI

a) OcHoBHas JquTEpaTypa:

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 nocryma: mo
MIOJIITUCKE.

2. UBanog, B. I'. OcHoBbl xumum : 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 .— Pexwum gocTyma: 1Mo moAmnucke



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

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. MaxotkuHa, E. C. PacTBOPBI 2JIEKTPOJIUTOB U HEAJICKTPOIUTOB : y4eOHOE
nocobue / E. C. Maxotkuna, M. B. lllyouna, C. A. Kpsuiosa ; MI'TY. - Marauroropck,
2012. - 87 c. : Tabx. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3489 -
MakpooOBbeKT. - TeKCT : IeKTPOHHBIN. - IMeeTCst meyaTHbIN aHaJIor.

2. Maxotkuna, E. C. PactBops! : yueOHoe nocodue / E. C. Maxotkuna, M. B.
[y6una, C. A. Kpsuiosa ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 31eKTpOH. ONT. IUCK
(CD-ROM). - 3aru. ¢ 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 3J1eMeHThl 1 MUHEPaIbl B Onocdepe : yueOHoe
nocobue / E. C. Maxotkuna, M. B. llly6una ; MI'TY. - Marautoropck : MI'TY, 2017. -1
anekTpoH. ont. auck (CD-ROM). - 3arn. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20680 . - MakpooObekT. - Tekcr :
AJIEKTPOH-HBIH. - CBerenus noctynusl Takxke Ha CD-ROM.

4. T'apmmn, A. I1. OOmiast 1 HeoOpraHUYECKas XMMHUS B CXeMaX, PUCYHKaX, Ta0JInIax,
XUMHAYECKHX peakiusx : yaeoHoe nocodue / A.Il. ['apmuH. — 2-€ u3a., ucrp. u 101, —
Mocksa : UHOPA-M, 2022. — 304 c¢. — (Bricuiee oopa3oBanue: bakanaspuar). — DOI
10.12737/1070937. - ISBN 978-5-16-015940-9. - Tekct : anekTponHbIit. - URL:
https://znanium.com/catalog/product/1853100 — Pexum gocTyra: Mo MOIMKHCKE.

B) MeToanuyeckue ykasaHus:

1. MaxotkuHa, E. C. Knaccsl Heopranndeckux BemecTB. OCHOBHBIE 3aKOHBI XUMHUU :
npakTukyMm [uis By30B] / E. C. MaxoTtkuna, M. B. lllyOuna ; Marautoropckuii roc.
texHuueckuii yH-T uM. ['. . HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2020. - 1
CD-ROM. - 3arx. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2757 - MakpooObekT. - TekcrT :
3JIEKTPOHHBIN. - CBeeHus nocTynHbl Takxke Ha CD-ROM.

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

- MakpooObeKT. - TEeKCT : 21eKTpoH HbIi. - CBeieHus 10oCcTynHbI Takxke 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). - 3arun. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObekT. - Tekcr :
ANIEKTPOH-HBIH. - CBereHus noctynHsl Takke Ha CD-ROM.

4. MaxotkuHa, E. C. Dnements! V-VIII rpynn nepuoanueckoi CUCTEMbI XUMUYECKUX
anemenToB /. 1. Menpeneesa : nabopatophslii paktukym / E. C. Maxotkuna, M.
B.lIyouna ; MI'TY . - Marauroropck : MI'TY, 2018. - 1 anektpos. ont. auck (CD-ROM). -
3arn. ¢ Tutysn. akpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2143

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHuoe o0ecnieuenune

HanmenoBanue

1o Ne norosopa Cpoxk nelicTBUS JTMLIEH3UH



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

MS Office 2007

Professional Ne 135 or 17.09.2007 0eccpouHo
7Zip CBOOOJHO pacHpoOCTpaHsIeMOe 0OecCpovYHO
FAR Manager |cBoOOAHO pacIpocTpaHsIeMoe 0OecCpovYHO

HpO(l)CCCHOHaJILHLIe 0a3bl JaHHBbIX U ]/IH(])OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMbI

HazBanwme xypca CchlIKa

Hanuonanenas nH(pOpMaMOHHO-aHATUTHYECKAs

M URL: https://elibrary.ru/project risc.asp
CcCHucTeMa — POCCI/II/ICKI/II/I HUHIOCKC Haquoro

[TouckoBas cucrema Akagemus Google (Google

Scholar) URL: https://scholar.google.ru/

denepasibHOE  TOCYIApPCTBEHHOE — OIOKETHOE
yupexaeHue «DenepanbHbIT urcturyt|URL: http://www1.fips.ru/
POMBIIICHHOW COOCTBEHHOCTH)

Poccuiickass ['ocynmapctBenHass — OubOmmoreka.

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

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIIeYeHHEe AUCIUIINHBI BKIOYAET:

VY4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATUN JIKIMOHHOTO TUNa. OCHAIIeHNUE:
MynbTUMEANIHBIE CPEACTBA XPAHEHNUS, IEPEIaud U MPEICTaBICHUS HH()OPMAIIHH.

VY4eOHble ayAUTOPUH [T IPOBEACHUS Ta00PaTOPHBIX PadOT:XMMHYECKHE
nabopatopun. OcHamienne: XuMUYeCKHe peakTUBbL, XUMHUEcKas mocyna,Jlaboparopraoe
o0opynoBanue, Tabnuua «lleproanueckas cucteMa XUMHYECKUX JIeMEHTOBY, I [makaTsl 1o
TeMaM pabouell MporpaMMBbl.

Y4eOHble ayAUTOPUH I TPOBEIEHUS TPYIIIOBBIX U MHIUBUYaTbHBIX
KOHCYJIbTAINi, TEKYIIETr0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTectaunu. OcHamenue:Jlocka,
MYJIbTUMEANMHBIN IIPOEKTOP, KPaH.

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

[Tomerienue Juist XpaHeHHUs U TPOPUIAKTHUECKOT0 00CITy)KUBaHUS Y4eOHOTO
obopynoBanus. OcHamenue: [kadsr 111 XxpaHeHUs yueOHO-METOIMUECKON JOKYMEHTaIUH,
y4eOHOro 0060pyioBaHMs U y4eOHO-HArJISIHBIX TOCOOM, THCTpYMEHTSHI sl peMOHTa
71a00paTOPHOTO 000PYTOBAHMSL.


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

IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

9K3aM€Hab;u0HHbl€ 60npocol

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

2. 3axon ABoraapo. Uucmo ABoraapo. MosekyispHas U MOJIIpHas MaccChl.
Mounb KaK eIMHHIIA KOJIMYECTBA BEILIECTBA.

3. Crpoenne aroma. KopmyckyisipHO- BOJHOBOW JyaliM3M JJIEKTPOHA,
MPUHIIMIT HEOMpPEIEIeHHOCTH . KBaHTOBO-MeXxaHMYeCKOe OOBACHEHUE CTPOCHUS
aToma.

4. Bonnosas ¢yukius. Ypauenue lllpenunrepa. KpantoBble umcna, ux
¢usnvecknii cmpici. ATomHble opouTamy (AO) U X pacloNI0KEeHUE B IPOCTPAHCTBE.

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

6. Ilepuogmueckas cucrema osnemenToB J[.M.Menneneera (IICD) 5
AJIEKTPOHHAsl CTPYKTypa aToMoB. [IpuunHa nepuoau4yeckoro M3MEHEHHsI CBOMCTB
JJIEMEHTOB.

7. Xumundeckas tepmonuHamuka. Cucrema. Kiaccudukamus cucrem (1o
OTHOIICHUIO K OKpY’XKarollell cpene, MO arperarHomy cocrtosiHuio). Ilapamerpsl
COCTOSIHUS, (PYHKIIUM COCTOSTHHSL.

8. Xwumunyeckas TepMoauHaMHKa. BHyTpeHHsIsI SHeprusi cuctemsl. [lepBbiii
3aKOH TePMOJMHAMUKH. TernoTa u paboTa.

9.  DHrajmpnms CUCTeMBI. DK30- U JHJIOTepMUYECKHE Tporiecchl. 3akoH ['ecca,
ciencTBus U3 Hero. Tepmoxumuueckue ypaBHeHus. [IpuBectu npumepsl.

10. DwHrampnus oOpa3oBaHHs BeliecTBa. PacdeT SHTANBIUU peakuu TpU
CTaHAAPTHBIX YCIOBUSIX. DK30- U SHAOTEPMUYECKHE peakinu. [IpuBecTr mpumMepsl.

11. DOwurpomnus, e€ Qusnueckuii cmbici. V3MeHeHue HHTpONHH B
M30JIMPOBaHHBIX CHCTeMaxX. BTopoll 3akoH TepMoauHaMUKU. Pacuér u3MeHeHus
SHTPONUM NPU XUMUYECKHUX Ipolieccax U (a3oBbIX nepexonax. [IpuBecTu npumepsl.

12. CobGognas »Heprus ['n66ca u e€ U3MeHeHHe B XUMUYECKUX TpOIleccax.
Hanpasnenne xummudeckux rmnpoueccoB. PacdyeT 3HaUYeHM TEpMOAMHAMHUYECKUX
¢GyHKIMH C TOMOIIBIO CIIPaBOYHUKOB. [IpuBecTu npumep.

13. Xwumudeckas KuHETHKA. VICTHHHas W CpeIHSAS CKOPOCTh XHMHUYECKUX
peakimii. ['paduueckoe n300pakeHHe WU3MEHEHHsT  KOHIEHTpAIMid peareHTOB M
MPOJIYKTOB PEAKIUU BO BpeMeHH. DaKTOphl, BIUSIOUIUE HA CKOPOCTh XUMHUYECKOU
peaKkiuu.

14. 3akoH pAeicTBUA Macc, KOHCTAHTa CKOPOCTH, €€ (DU3UYECKUU CMBICI.
I'paduueckoe n300pakeHUE 3aBUCHUMOCTH CKOPOCTH DPEAKLUU OT KOHILIEHTpPAILUH
peareHToB (Ha MpHUMepe PeaKIMM B3aUMOJIEHCTBUS THOCYJb(aTa HaTpUs C CEpHOI

KHUCJIOTOM).
15. 3aBHCHMOCTH CKOPOCTH peakuuu oT TemnepaTypsl. [IpaBuno Bant-I'odda.
VYpaBHenue  AppeHuyca. OKCHEpUMEHTAILHOE ONpEACIEHUE  3HAYCHUS

TeMITIepaTypHOTro Ko3(pPUIIMEHTa CKOPOCTH M SHEPTHH aKTUBAIIMH PEAKITHH.

16. PerymupoBaHHS CKOPOCTH PEAKIMU C TOMOIIBI0 KaTalu3aTOpPOB.
AKTHBHBIE MOJIEKYJIbl. DHEPIrHsl aKTUBAIlUW PEAKIHUH. DHEpreThdeckas auarpamma
X0Ja XUMUYECKOW pEaKLIUH.



17. Xumuueckoe paBHOBecue. OOparuMble U HeOOpaTUMBIE PpEaKIUH.
I'padpuueckoe n300paXkeHNEe U3MEHEHUSI CKOPOCTEN NMPsIMON M 0OpaTHON peakiuu BO
Bpemenu. KoHncTanrta paBHOBecHs, €€ CBsI3b C H3MEHEHNeM dHepruu [ mb0ca peakiuu.

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

19. Cnoco0bl BbIpa)keHHUsI cOCTaBa PacTBOpa: MOJSIPHOCTb, HOPMAJIbHOCTb,
MOJISITIBHOCTb, TUTP, MaccoBasi J0J1s1, MOJIbHAasI 10JIs.

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

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

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

23. DIeKTpOIMTUYECKas AUCCOUHUAIHS BOABL. BOTOpOMHBIN M THIPOKCUIBHBIHN
IIOKAa3aTeNH.

24. Twunponu3 comeit. V3menenme pH pacTBOpoB coneil B pe3ynbrare
ruapoausa. CreneHp U KOHCTaHTa TUAPOJIN3A.

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

26. OKHCIUTETbHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb  OKUCIIEHUS
DJIEMEHTOB, 3aBHCHMOCTL €€ OT IojiokeHus: »iaemeHTa B IICD. Okucnurenu u
BOCCTaHOBUTENU. HampaBieHne npoTekaHWs  OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKkuuid.

27. BO3HMKHOBEHHE PAa3HOCTH MOTEHIMAIOB HA TPaHULIE DSJIEKTPOI-PacTBOP.
PaBHOBECHBINM 3IEKTPOAHBIA NOTEHIMAN. M3MepeHue CTaHOapTHBIX SJIEKTPOIHBIX
MIOTEHLIMAJIOB. Pl CTaHIAapPTHBIX JEKTPOAHBIX TOTEHIIUAJIOB.

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

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

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

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

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

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

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

35. Bonopon, ero xumMuueckue cBOiCTBa. BogopogHbie coeTMHEHUS METAIIOB
Y HEMETAJUIOB.

Ilpumepot 3a0anuit no memam



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

N204 = 2N02,

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

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

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

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

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

4: Hammcatpb BbIpaKeHHE KOHCTaHTHI paBHOBecus K¢ M yKka3aTh HamnpaBlieHHE CMEILCHHUS
paBHoBecus npu u3Menenuu P (eciu T = const) u T (ecnu P = const) ans cnenyromux peakiuii:
1) C (rpagun + COsy & 2CO y,  AH =+ 172,5 xJlx; TT; TP;
2) 2CO ) + Oyy < 2CO; ¢y AH® = -566,0 kJlx; 4T; TP;
3) Nz(r) + Oz(r) < 2NO () » AHOr =+ 180,0 x/Ix; \LT; \LP.

Ilpumep 3a0anusa no meme: «Tepmoounamuka »

1: Paccuutath TerioBoi 3pdext peakuuu (1) Mo TepMOXUMUYECKUM YpaBHEHUSIM (2) U
(3). Ykazars, aBnsercs i1 peakius (1) 9K30- Wi SHAOTEPMHUECKOM.

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

2: Bbluncnuth craHmapTHyro teruiory oopasoBanus NO (), HCXOAs M3 CTaHIAPTHOIM
TCIIJIOTHI 06pa3OBaHI/I$I JUOKCHU A yriepoaa U TCPMOXUMHUYCCKOI'0 YPaBHCHUA!
- 0 —
C (rpadur) T 2N20(r) =CO, ot ZNZ(F), AH", =-557,5 kJ[x.

3: IIpu Hekoropoit Temneparype T sHaoTepMudeckas peakiust A—B mpakTuuecku uaer
110 KoHIa. OnpenenuTs:

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

Ilpumep 3a0anus no meme: « Pacmeopor»

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

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

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

4. CocTaBbTe MOJIEKYJIIPHBIC 1 HOHHO-MOJIEKYJIIPHBIC YPaBHEHUS:

(CUOH),CO; + HCl =



CN™

NH;" + OH™ = NH,OH

5. Jokaszate ambporeprocts Sb(OH)s.

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 muccommarmu 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.

3d* 4s° 5s° 5p*

- CocTaBUTH 3JIEKTPOHHBIE (POPMYJIBI AIIEMEHTOB C MOPSIIKOBBIMU HOMEpPaMHU

Z =56 Z-16

yKa3aTh BO3MOKHOBAJICHTHBIE AJIEKTPOHBI U CBOMCTBA JIEMEHTOB B HOPMAaJIbHOM
COCTOSTHUM aTOMOB (MeTaJll, HEeMEeTaJll);

JUTSE BO3MOYKHOBAJICHTHBIX JIEKTPOHOB COCTABUTH JIEKTPOHOTpaduuecKue
dbopMyIibl B HOPMabHOM U BO30YKAEHHBIX COCTOSHUAX aToMa. YKa3aTh
BO3MOYKHBIE BAJICHTHOCTH (JUIs BO30YKIEHHBIX COCTOSIHUM yKa3aTh JIEKTPOHHBIC
(opMymBI);

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

i Bbiciei C.0. 1-ro aneMeHTa cocTaBUTh GOPMYITY OKCHAA U YKa3aTh €ro
XapakTep (KUCIOTHBINA, OCHOBHBIN, aM(pOTEPHBII), a TAaKkKe POPMYJIbI
THJIPOKCUIOB U cosiell. [IpuBecTy Ha3BaHUS BCEX COCMHEHUH.
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/I)Iy'H_[eﬁ B IIpAIMOM
HaIlpaBJICHHUH.

MetogoMm anekTpoHHOro OamaHca mnogoOparh Kodd@uIMEeHTh. YKa3aTb

OKHCIIUTCIIb U BOCCTAHOBUTCIIb.

Na,SO3 + (NH4)28 + H,0 =
MnO, + H,SO, + KJ =

Al + K>,Cr,07 + H,SO, =
NaBiO3; + NaOH + MnSQO, =
KMnQO4 + KBr + H,SO,4 =

2. I[aHBI OKHCJIIMTCIIBHO-BOCCTAHOBUTCIIBHBIC IIApPbI, Cpcaa. CocTaBUTh YPpaBHCHUC

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

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

3J1el<mp0xumuqec1<ue npoveccol

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

Vkaxure: 1) anexTpoIHBIE TPOIIECCHI



2) TOKOOOPA3YIOUIYIO PEAKIIUIO

3) 9JEeKTpOIHBIC TTOTEHIIUAIBI

4) BIEeKTPOABWKYILYIO CHJY IMPH CTaHAAPTHBIX YCIOBHSX W MPH  KOHIICHTPAIUSIX
HOHOB [Co2+ 1=10,001 mouns/ 11, [Au 3+] =0,1 Momb/ 1.

HanummTe cxemy koppo3uu Metaiuia  Ph , Haxomsiierocst B KOHTakTe ¢ T
1) B kucnoi cpene; 2) BO BIIaXKHOI 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 YPaBHEHHE PEAKLIUH, TPOUCXOASALICH IPU DIIEKTPOIIH3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Bbruncnoute (¢daktuueckoe KOJIMYECTBO MeETalljia, IOJYy4YeHHOTr0 Ha Karoie IMpH
anextposuze Co(NO3), ecitu 37eKTposIu3 MPoBOAMIM B TeueHuu 1 4. Beixoa MeTasia mo
TOKY cocTaBuiI 85%.YKaXUTe BO3MOXKHBIE MPUUYUHBI YMEHBIICHHUS BbIXO/Ia METajula 1o
CPaBHEHHIO C PACUETHBIM.



puiioxenne 2

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

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHBLIC CpeaACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI arrecranmumn.

Kon
HWHIUKaTOpa

Nuaukatop JOCTUAKEHUS] KOMIIETEHIUN

OneHouHbIE CpeCTBA

OIIK-1: Cpnocoben pematrhs 3aga4ud  NPOoGecCHOHAIBHOW JeATeIbHOCTH, IPUMEHSA MeTOAbl MOACJIMPOBAHUN, MATEMATHYECKOI0 aHAJIU3A,

€CTCCTBCHHOHAYYHbIC U oﬁmenﬂmeﬂepﬂme 3HAHUA

OIIK-1.1

I/ICHOJII)?;yeT CCTCCTBCHHOHAYYHBIC 3aKOHBI U
INPpUHOUIIBI IIPpU PCIICHHUH IMPAKTHYCCKUX
3aga4

Teopernueckre BOPOCHI

1. OcHOBHbIE TMOHATUS ATOMHO-MOJEKYJISPHOIO YUYEHHUS: aTOM, MOJIEKYyJa,
XUMHUYCCKHI JIEMEHT, TIPOCTOE M CIIO’KHOE BEIIECTBO, XUMHUYecKas popmya.

2.  3axon ABorazapo. Yucno ABoranpo. MonekymsipHas 1 MOJIIpHas Macchl. MoJib
KaK eJJMHUIA KOJIMYeCTBa BEIIECTBA.

3. DHTampnus cucTeMbl. DK30- M 3HJOTEPMUYECKHE Ipolecchl. 3akoH ['ecca,
CJIeICTBHS U3 HETO. TepMOXUMHYECKUE YPABHEHHS.

4.  Durponus, e€ Quudeckuii cMpich. MI3MeHeHHe SHTPONHUH B U30JIMPOBAHHBIX
cucreMax. BTopoit 3aK0H TepMOAMHAMUKH.

5.  CoOonnas sHeprusi ['n66ca u e€ M3MEHEHHE B XMMHUYECKUX IpOIIeccax.
HamnpaBnenne XuMHUYECKUX TPOIIECCOB.

6. Xumudeckas KuHeTUKA. ICTUHHAS U CPEHSISI CKOPOCTh XUMHUYECKUX PEAKITHIA.
@akTOpBI, BIUSAIOIINE HA CKOPOCTh XUMUUYECKOW PEAKIINH.

7.  3aBHUCHMOCTH CKOPOCTH peakIuu oT Temmneparypbl. [IpaBunmo Baut-T'odda.
VYpaBHeHue AppeHuyca.

8.  PerynmpoBaHUS CKOPOCTHU PEaKIMH C MOMOIIBI0 KaTaIu3aTOPOB. AKTHUBHBIC
MOJICKYJIBI. DHEPTHsI aKTUBAIIMH PEAKITHH. .

9. Xwumuueckoe paBHOBecue. OOpaTtumbie U HeoOpaTumble peakiuu. Koncranra
paBHOBecHsI, €€ CBSA3b C U3MEHEHHEM dHepruu [ mb0ca peakuuu.

10. Xwumuueckoe paBHOBecue. CIBUI XMMHUYECKOTO paBHOBecus. [lpuHimm
Jle-Illatenve. BrausHMe KOHIEHTpaIMi BEIIECTB, AABJICHUS, TEMIEpPaTypbl Ha CIBUT




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

Tecmui

paBHOBecus. Ponp kaTanmsaTtopoB IpU JOCTH)KEHMHM CHCTEMaMU COCTOSIHUSA
XUMHUYECKOIO PAaBHOBECHS.

11. PactBopsl. CriocoObI BRIpasKEeHUsI KOHIIEHTPAIIUU PACTBOPOB.

12. PactBopbl 3ekTponuToB. CTeneHb M KOHCTAHTA AJIEKTPOIUTUYECKOM
qucconuanuu. 3akoH paz0asienust OcTBaibaa.

13. JIuccommanusi KUCIOT, OCHOBaHUH, cojeil. AM(OTEpHBIEC SJIEKTPOIHUTHI.

14. PactBopumocts. [Ipou3sBeneHne pacTBOPUMOCTH. YCIOBHE OOpa3oBaHUS U
pacTBOPEHUS OCAJIKOB.

15. Hucconmanus Boasl. MonHnoe npousBeaeHue Boasl. pH.

16. Tmuaponus coneil. CTeneHb U KOHCTaHTA TUIPOIH3a.

17. Crpoenue aroma. KopnyckysisspHO- BOJIHOBOW Ayanu3M 3JIEKTPOHA, IPUHIIMII
HeomnpezeneHHocTH . KBaHTOBO-MeXaHHUECKOe OObSICHEHHE CTPOSHUS aTOMa.

18. BomnoBas ¢ynkmus. Ypauenue Illpenmnrepa. KBanToBBIE umCcHa, UX
¢uznuecknit cmpbici. ATomHble opouTanu (AO) U X pacnoiokKeHue B IPOCTPAHCTBE.

19. MHoOrosnekTpoHHble  aTOMbl.  [IpUHIMIBI  TIOCTPOCHHS  DIEKTPOHHOM
obomnouku: npuHuun Ilaynu, npasuno Kieukosckoro, npasuio ['yHna.

20. Tlepmommueckas cuctema odnemeHtoB J[.M.MennmeneeBa (I1CD) u
JJIEKTPOHHAs CTPYKTypa aromoB. IIpuumHa nepuoauyYecKoro HM3MEHEHHs CBOWCTB
3JIEMEHTOB.

21. OKHCIUTETbHO-BOCCTAHOBUTENbHBIE CBOMcTBa BemecTB. Kiaccudukarus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

22. DnekTpoxuMUYecKHe cucTeMbl. 3akoHbl Dapanes. DNeKTPOAHbIN MOTEHIHAI.

23. TampBaHWYECKUH JIEMEHT.

24. DneKTpOXMMHUYECKHE CHCTEMBI: JJEKTPOJIU3 paciylaBOB M  PacTBOPOB.
AHONHBIN U KaTOAHBIN nporiecchl . [IpuMeHenne anekTponnsa.

25. Kopposus. Bunsr koppo3un. CriocoOBI 3alIUTH METAJUIOB OT KOPPO3HUH.

1. Crannaptable TenaoBble Y3QGeKThl NPUHATO 0003HAYATH:




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

a) AUcr B) Q 1013°"
0) AH°9s r) AHcr
2. Kakue u3 NpUBEICHHBIX PEAKIIUil SIBJISIFOTCS SHIOTEPMUYCCKHUMU?
a) 1/2 N+ 3/2 H, = NH3 AH = — 46 KJ[x/Momnb
06) H,+4/2 0,=H,0, AH = 242 K]JI»/Mo01b
B) 1/2N,+1/20,=NO AH = 90 K]I>x/moi1b
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I>x/Moub
Kak u3MeHsieTCst SJHTPOMNUS PH PA3I0KESHUH KapOOHATA KAJTbITHS?
a) yBEINYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIlIaeTCs I') HE 3Hal0

CKopoCTh XMMHUYECKOH peaklMU — 37O ...

a) BpeMmsl, 32 KOTOPOE MOJIHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEIIECTB

0) U3MEHEHHE KOJMYECTBA BEILIECTBA PEAareHTOB (WM MPOJYKTOB) pEakLUU B €AMHUILY BPEMEHU
B €IMHUIIE 00BeMa

B) KOJINYECTBO BEIIECTBA MPOYKTOB PEaKLMi K MOMEHTY OKOHYaHUSI peaKluu

B kakux equHUIAaX BBIPAXKAETCS CKOPOCTh XUMUYECKON peaknun?
a) mosb 1 —1c -1

0) 6e3pa3zmepHas BEIHMYUHA

B) MOJIb” C

Ot kakux (paKTOPOB 3aBUCUT CKOPOCTh XMMUYECKHUX peaKIuii?
a) OT MPUPOJIbl pEarupyrouux BeIEecTB




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

10.

11.

0) oT TemnepaTypsl

B) OT 00beMa PeakIMOHHOIO cocya

. 3nauenue PH 0,1 M pactsopa HCIO4 paBHo

1)1 2)2 3)11 4) 13

Jns momasnenus runpoiusa xiaopuga xpoma (I1I) cnemyer
00aBUTH COJISIHYIO KUCIIOTY
J00aBUTH TICIIOYb
pa30aBUTh pacTBOP BOAOKH
MOBBICUTH TEMIIEPATYPY

CreneHu OKUCIICHUS KUCIIOPOa a) B BOJIE M 0) B IEPOKCHUIE BOJOPOa COOTBETCTBEHHO PABHHI ...
a)—2;06)—-2
a)—2;0)+2
a)—2;0)—-1

[lepmanranat kanust B OBP, npoTekaronux B KUCION cpefie, BOCCTAHABIMBAETCS JO ...
KaTHoHa Mn2+
MaHraHat-uoHa MnO42—
okcuaa Mapranua (1) MnO

XHUMHUeCKOe MOHATHE «KOIHYeCTBO BellecTBa» 0003HaUaeT:

1) mopiuro BelecTBa, H3MEePeHHYIO B MOILAX: 2) Maccy BellecTBa:
3) 6*10% CTPYKTYpPHBIX UaCTHII BEIIeCTBA: 4) 4HCI0 MOJeKYTI BelllecTBa.

OIlK-1.2

Pemaer crangaptHeie mpodecCHOHaIbHBIC
3a/1ayd ¢ TMPUMEHEHHEM OOIIEHHKEHEPHBIX
3HAHUH

— Onpenenure TEpMOANHAMHYECKYIO BO3MOKHOCTB IpoTeKaHus peakuun CaO ) + 2 Ceo) =

= CaC; () T+ CO(r), AH; = 460 x>k mpu cTaHAAPTHBIX yCIOBHAX. Paccunraiite Temmeparypy
nHavama peaknuu, ecimu S(CaO)=38 JIx/monsK; S(C)=6 x/moms K; S(CaCp)= 70
Jx/mones-K;  S(CO)=197 Ix/mons-K.

Onwumute pabory ramsBanudeckoro snementa: Co|CoCl; || AuCls| Au




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

Ykaxure:
O  DJIEKTPOJHBIE MPOIIECCHI
O TOKOOOPAa3YIOIIYI0 PEaKIIHIO
O BIIEKTPOJIHBIE MOTEHIINAIIBI
O DJIEKTPOIABIKYIIYIO CHIIY IIPU CTAHAAPTHBIX YCIOBUAX

—  Peakuust mzer 1o ypasuerno:  4NHjz (r) +504(r) = 4 NO(r) + 6H,0(r), AH’; <0.

Hannmure
o Belpaxxenue ckopocTu npsMoil 1 00paTHOMN peakuu
o BbIpaxkeHne KOHCTaHTHI paBHOBECHS
VYKaXuTe HallpaBICHUE CMEILICHUS PaBHOBECHS:
0 A) npu NOBBILIECHUH JIaBICHMUS,
o b) npu ymeHblL1eHUN TeMIIEPATYypHI.

HauanpHble KOHIIEHTPAMK UCXOIHBIX BellecTB B peakuuu: 2 SO, () + Oy () = 2 SO3 () ObuIN
paBsbl 1,8 Mons/1 SOz u 2,4 mMonb/a Oy. Bo cKobKO pa3 U3MEHUTCS] CKOPOCTh PEaKIUH K
MOMEHTY, korja npopearupyet 0,8 moin/im SO,?

3aKOHUYHMTE MOJIEKYJIIPHOE M COCTaBbTE COKPAIICHHOE HOHHO-MOJIEKYIIIPHOE YpaBHEHHE
st peaknuii: Pb(OH), + HNOs;=...; Pb(OH), + KOH=....
MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

Hanwcats ypaBHEHHS peakiiii Tuaposn3a B MosieKyasipHoM u nouHoM Bujae: CrClz, NaNOs,
K>COs.

COCTaBBTe YpaBHCHHA OKHUCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ:
KMnQO4 + NaNO, + H,SO,4 —, Cr2(804)3 + Br, + NaOH —.
KoCr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

Hapucyiite sHepreTuuecKkyro IuarpaMmy XoJa XuMAYeCcKol peakuuu. Jlaite Kk Heil
MOSICHEHUA. Y KQXUTE SHEPTUIO aKTUBALIMU PEAKLIUU.

3anuimnTe ypaBHEHU 3JIEKTPOJIUTUYECKON JUCCOIIMAMU KUCIIOT, OCHOBAHUM, COJIEH,
aM(pOTEPHBIX THIPOKCHIIOB.

[Tonb3ysick Tabnuieit paCTBOPUMOCTH, IPUBEANUTE MPUMEPHI TPEX BEIIECTB, KOTOPHIC B
pacTtBopax 00pa3yroT cyib(aT- HOHBL. 3aMUIINTE YPABHEHUS AIEKTPOIUTUIECKON
JIUCCOLIMAIMN ATHUX BEILIECTB.

OIIK-1.3

HpI/IMeHHGT MCTOAbI MOJCIIMPOBAHUA U
MaTeMaTU4ecKOro aHajau3a Uil pPeLICHUs
3aa4  TEOPETUYECKOr0 W  IPUKIATHOTO
Xapakrepa

Hus peakunu CHy ry + COy () = 2 CO () + 2 H (1) onpenennTe BO3MOKHOE HAIIPABICHUE
CaMONPOM3BOJILHOTO TEUCHUS PEAKIINU MPH CTAHIAPTHBIX YCIOBHUSX M MpH  Temneparype T
=927°C, ecnu TerioBol S(PGEKT peakuuM 0 3aJAHHON TEMIEepaTypbl HE H3MEHHTCSL
VkaxuTe: a) BbIIENAETCS WIM TOIVIOMIAETCS SHEPIrUs B XOJA€ peakuuu; 0) NpUUUHY
HalJICHHOTO M3MEHEeHUs SHTponuu. PaccunTaiiTe TeMeparypy Hadaiga peakiuu.

Bripaszute uepe3 KOHIIEHTpAIlUd PEareHTOB KOHCTAaHThI PABHOBECUS CIICIYIONIUX PEaKIUit
Nory + 3 Hoy = 2 NH3(y, AH = -92,2 x/Ix. YkaxkuTe HanpaBlieHHE CMELICHUS! XUMHUYECKOTO
paBHOBECHSI OTUX PEAKIUi: a) MPU MOHWKEHUH TEMIIEPATYPhI, €CIU IaBIIEHUE TTOCTOSIHHO; 0)
IIPU TOBBILLIEHUHU JABJIEHUS, €CIIM TEMIIEPATypa MOCTOSHHA.

I'omorenHass peakuus HpoTekaeT Mo ypaBHeHHIO Hy ) + |y = 2 Hly). Hauanbhas
KOHIIEHTpaIus Bogopoaa 2,1 mons/1, noaa 1,5 mons/n1. Bo ckobko pa3 ©3MEHUTCSI CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopoma?

CKOJbKO MUJUTUIUTPOB 96%-HOTrO pacTBOpa CEpHOW KHUCIOTHI C IUIOTHOCThIO 1,84 1/mMi
notpeOyercs uist mpurorosienus 2 i1 0,25M pactBopa?




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

Kakue wu3 crnemyromumx cosieii moasepratorcs ruaponusy: NapSiOs;. Cu(NOs),. KBr?
CocraBbTe HOHHBIC M MOJICKYJIIPHBIC YPaBHEHHUS THUIPOJIM3a COOTBETCTBYIOUIUX COJICH.
Kaxkoe 3nauenue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJICH?

Paccumraiite 2MEKTPOABIKYIIYIO CHUIYy W ONPEICIHTE HAIMPABICHHUE CaMOIPOU3BOIBHOTO
MPOTEKAHWS  pPEaKIWH TPU  CTAHJAPTHBIX  YCJIOBUSAX,  HWCIOJB3YyS  3HAYCHUS
OKHUCIIUTEILHO-BOCCTAHOBUTENBHBIX mmoTeHnuanmos Hl + H3PO, — Jo + H3zPO3; +
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).

[IpuBenuTe CXEMBI SJIEKTPOTHBIX MPOIECCOB W MOJICKYISPHBIE YpPaBHEHUS pPEaKIIWH,
MPOTEKAIOIINX MPU DIEKTPOXUMHUYECKOIl Kopposuu rambBaHonapsl Co/Ni: a) B kucnoi
cpeze; 0) Bo BiaxkHOM Bozayxe. OmnpenenuTte yOblIb Macchl aHOAA MPU KOPPO3UU B KUCIIOM
cpene 3a 20 MMH, ecli CKOpOoCcTh Koppo3uu coctasmia 0,01 r/4.

CocTtaBbTe 3JIEKTPOHHO-MOHHBIE YPABHEHUS AJIEKTPOAHBIX MPOIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHHE peakIH, MPOMCXOJsmel mpu snekrponusze pactBopa CoSOy,
Beruucnute axkruyeckoe KOJIUYECTBO METalIa, MOJTYYEHHOIO Ha KaToAe MPU AIIEKTPOJIH3e
Co(NO3)z, eciti 1eKTPOITU3 MPOBOMIIM B T€YeHHH | 4. BBIX0A MeTaia 1o TOKy COCTaBHII
85%. YkaxuTe BO3MOXKHBIE NPUYMHBI YMEHBIIEHHUS BbIXOJAa METajla MO CPaBHEHUIO C
pacueTHBIM.

- HpOBCCTI/I AHAJIN3 BJIMAHUA KOHOCHTPAIUHU Ha CKOPOCTb XUMHYECKOMN pcaknuun

Na;S;03 + H,SO4 = S + SO, + NapSO4 + Hy0 mo sxcneprMeHTanbHBIM TaHHBIM.




Koz WHuKaTop JOCTHKEHHS KOMITETCHIHN O1eHOYHBIE CPENICTBA
WHIUKATOpa
Howmep O6Bem, M1 Konuenrpanus Bpems CkopocTb
onbita | NaS,03 H,O H,SO4 Na,S,;03, 10? | mnossienns peaxiuu, 102,
MOJIB/JT MYTH, C !
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 95,2
5 5 3 2 6,5
[To maHHBIM TaOJIMIBI TOCTPOUTH rpa)K 3aBUCHMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIUU
tuocynbpara Hatpus, Caenarb BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEaKIUU OT KOHIICHTPAIUH
THOCYIb(aTa HATPUSI.

8. B 250 r pacTBOpa MOBapeHHOMH COIH ¢ MaccoBoil Joaei 8% pacTBOPHIH 15 I TOro Ke Belect
PaccunTaiiTe Maccy COIH B IIOJIYUYEHHOM PacTBOpE.

12. B COOTBETCTBHH C TEPMOXHMHYESCKHM YpaBHCHHEM peaKIHH
2C0pn=CO2@+C @ + 173 KIx
paccumTaiiTe, CKOIBKO BBIIEINIOCH TEIIOTEL KOT/Ia POpearnposaio 13 11 (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,
npoBoAUTCA B (hopme SK3aMeHa.

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

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUA IK3aMeEHaA:

— Ha OEHKY «OTJMYHO» (5 OamuioB) —oOyyarommiicss AEMOHCTPHPYET BBICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMH, BBICOKMHA YpPOBEHb 3HAaHMHA HE TOJBKO Ha YPOBHE
BOCIIPOU3BECHHUS U OOBSICHEHUS MH(OpMAIMM, HO W HHTEUIEKTyaJlbHbIE HABBIKM PEIICHUS
npobieMm u 3aaay:

® JlaeTcsl KOMIUIEKCHAs OLEHKA MPEJI0KEHHON CUTYallH;

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

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

e yMeHHEe 000CHOBAaHHO M3JIaraTh CBOM MBICIIH, AeNaTh HEOOXOANMBIE BBIBOIBI.

— Ha OILIEHKYy «Xxopomo» (4 Oamna) — oOOydYaroIIMIiCS JEMOHCTPUPYET CpPEIHHUM YpPOBEHD
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH:

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

® JCMOHCTPHUPYIOTCA NOCTATOYHBIC 3HAHUA TCOPCTUYCCKOTO MAaTCpUajla 1 YMCHHUEC UX
MPUMCHATH, HO JOIMYCKAOTCA HC3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH

®  BBIIIOJIHCHUC BCEX NPAKTHYCCKHUX 3a)1aH1/1171; BO3MOXHBI C€IHWHHWYHBIC 0HII/I6KI/I,
HCIIPABIIICMBIC CAMHM CTYACHTOM ITOCJIC 3aMCHYAaHUA ITPEIIOaaBaTeCIIA;,

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

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

® 3aTpyJHEHHUs C KOMIUIEKCHOM OLIEHKOM MPEUIOKEHHON CUTYallNH;

® HEMOJHOE TEeOpEeTHYECKOe OOOCHOBaHHWE, TpeOyrollee HAaBOASIIUX BOIPOCOB
IIPEnoaaBaTes;

e  BBINOJHEHUE 3aJaHU IIPU NIOJICKA3Ke IIPETO1aBaTels;

e 3arpyaHEHUs B ((OPMYIUPOBKE BHIBOIOB.

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



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



