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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o100peHa s peanusaruu B 2027 - 2028
y4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl XUMUU

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.A. BonkoBa

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2028 - 2029
yueOHOM rojTy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.A. BonkoBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanuzanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

[Iporokon ot 20 . Ne

3aB. kadenpoit E.A. Bonkosa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

IIporokom or 20 . Ne
3aB. kadeapoii E.A. BonkoBa




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 CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHUU CIICHUANBHBIX TUCIUIUIMH U ajdbHeHIIel MpakTHYeCKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuunnrHa XuMus BXOAUT B 00s13aTEIbHYIO 4acTh Y4€OHOI0 I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

JUi n3yyeHust JUCUUIUIMHBL HE0OXO0AMMBI 3HaHUS (YMEHUs, BIIAJICHNU),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3YYEHUH JAHHOM JTUCLUIUIMHBI
OyayT He0OXOAUMBI JUI U3Yy4EHHs TUCIMIUIMH/TIPAKTUK

be3zonacHOCTb XKU3HEACATEILHOCTH

TeopeTnueckre OCHOBBI 3JIEKTPOTEXHUKHU

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOIYJs) «XHUMUS» 00y4yarolUnics JOKEH
o0Js1afaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-2 Cnocoben hopmynupoBath 3a1a4i MpoGeCCHOHATBHON ASSITENFHOCTA HA OCHOBE
3HAHUU, TPOGUIBHBIX PA3eIOB MATEMATUYECKUX U €CTECTBEHHOHAYYHBIX JUCIUTIINH
(Momymeit)

OIlK-2.1 BrinonHseT mocTaHOBKY 3a7a4 B pOPMaTU30BaHHOM BHJIE HA OCHOBE
3HaHUN MPO(UIBHBIX Pa3/IelIOB MaTEMaTHUECKUX U €CTECTBEHHO-
HAyYHBIX JUCHUUIUIMH B 00JJACTH NPOPECCUOHANBHOMN 1€ATEIbHOCTU

OIIK-2.2 BeiOupaer MaremaTuyeckuii annapat i peieHus GopMaln30BaHHBIX
3aja4 B 00J1acTH MPpo(heCCHOHAILHON AeSTEIbHOCTH




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

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

qHce:

— KOHTaKTHas pabora — 73,9 akaz. 4acos:

— ayuTopHas — 72 axkaj. 4acos;

— BHeayauTopHas — 1,9 akaj. 4acos;

— camocTosTenbHas padora — 34,1 akaj. 4acos;

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

@dopma arTecTaluy - 3a4eT

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
) =
5 B aKaJl. yacax 3 Bug KOHTPOJIS
Paznen/ Tema 3 (B axan ) =l = . P Kox
g 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JIACIMTUTAHBI ] g = . | xommerenun
3 g g paboThI MIPOMEKYTOUHOH
nmab. | mpakT.
Texk. p e aTTeCTaluu
3aH. 3aH. | O &
1.
- oopmIeHHE
oTyera 1o
nabopaTopHOi
pabore;
- perieHne 3amura
OMAIITHETO nabopaTopHOH
1.1 Xumuueckas . partop OIIK-2.1,
6 6 6 3amanus Ne 1; pabotsl. JlomarHee
TepMOJUHAMUKA OIlK-2.2
- 3amadue Ne 1.
CaMOCTOSITEIIBHOE TecrupoBanue.
U3y4YeHHE
y4eOHOi u
HAay4YHOU
JUTEPATYPBI.
- oopmieHHE
oTYeTa 1o
nabopaTopHO
paborte;
1 - peleHue 3ammra
JOMAIIHETO nabopaTopHOI
OIIK-2.1,
1.2 Xumnueckasi KHHETHKA 6 6 4 3amanus Ne 2; pabotsl. [lomanHee
OIIK-2.2
- 3aganue Ne 2.
CaMOCTOSTENEHOE TecTupoBanue.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JUTEPATYPBHI.
- oopmieHue
oTYeTa 1o
N 3amura
nabopaTtopHoOH HA60DATODHOI
pabore; paTop OIIK-2.1,
1.3 PactBOpHI 8 8 8 pabotsl. JlomariHee
- perieHue OIlK-2.2
3aganue Ne 3.
JOMAIIHETO
TectupoBanune
3aganus Ne 3;




CaMOCTOATEIbHOE
U3ydeHHE

yuebHO u
HayJHOU

JIUTEPaTypHL.

1.4 JTucriepcHble CUCTEMBI

- oopmiIeHHE
oT4eTa o
1abopaTopHOI

pabore;

CaMOCTOSTENBHOE
yueObHOl U

Hay4YHOU
JIUTEPATYPBHI.

3amura

- nabopaTtopHO

paboThl.

H3y4eHue TectupoBanwue.

OIIK-2.1,
OIIK-2.2

1.5 OkucnurensHO-
BOCCTaHOBUTEJILHBIE
TPOIIECCHI

- opopmIIeHHE
oTYeTa 1o
nabopaTtopHoOn
paborte;

- pereHue
JIOMAIITHETO

41 3amanus No 4; pabotsl. JJomariHee

CaMOCTOSITETbHOE
u3y4eHHe
yueOHOH H
Hay4HOU
JIUTEpaTyphl.

3amuTa
nabopaTopHOi

3amadue Ne 4.
TectupoBanwme.

OIIK-2.1,
OIIK-2.2

1.6 DnekTpoxumMu4eckue
CHCTEMBI

- oopmiIeHUE
oT4eTa 1o
71a00paTOpHOI
pabore;

- perieHne
JIOMAITHETO

6 3agaHus Ne 5; pabotsrl. JlomarmrHee

CaMOCTOSITENILHOE
U3y4eHHE

yueOHOH U
Hay4HOU

JIUTEPATYPHI.

3amura
nabopaTopHO

3amanue Ne 5.
TecrupoBanue.

OIIK-2.1,
OIIK-2.2

Wroro no pazneny

36

36

34,1

Wroro 3a cemectp

36

36

34,1

324€T

HToro no nMcumniinHe

36

36

34,1

3a4€T




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npornecce npenogaBanus JUCUUIUIMHBL «XUMUS TPUMEHSIETCS TPAAULIMOHHAS
MH(POPMAIMOHHO-KOMMYHHKALMOHHAS! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuu mpoXoAAT Kak B HH(POpMaIMOHHOU (opMe, Tie IMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIHH, T/Ie TEOPETHUECKUI MaTepual 3apaHee BbIJAeTCsl CTYACHTaM IS
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHUMO 3TOTO B JIEKIIUH MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B IPOIIECCE MPETOAABAHUS AUCIUILTHHBI « XUMHS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAOOJIEe MOJIHO PEATH30BATh METO/1 MPOOIEMHOTO 00yUEHUS yepe3 MOCTaHOBKY
po6JIeM ¢ IOMOIIBIO IEMOHCTPALIUI SIBIECHUH, peakluii WK IPOLIECCOB.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3alliH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe JadopaTOpHbIX paboT, B X0/ KOTOPBIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a00PAaTOPHBIX 3aHATHH UCIOIb3YETCsI METOJ] KOHTEKCTHOT'O O0yUYEeHHUS,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas napa, BapyMallMOHHas Ilapa; COBMEILas €€ ¢ TEXHOJIOrHel MOAYIbHOTO
00y4yeHUs. BBIMOIHUB 3KCTIEpUMEHT, oOyuatomuecss GopMyIUpyrT 0000IIEHHbIE BBIBO/IBI
10 CEpUU OIBITOB, UCMOJIb3Ys MPUEMBl AaHAJIOTHH U CPaBHEHHUS.

CamocrosTenbHas paboTa 00y4aroUMXcsl BKIOYaeT B ce0sl caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTepaTypsl B OMOIMOTeKe, HamrcaHue pedepaToB U KypCOBBIX paboT, MOATOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectaiuu. CamocrosTenbHas paboTa 00ydaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyIeHUs TEOPETUYECKOT0 MaTepuaa, U3JI10)KeHHOTO
IpernoiaBaTeneM, Ha MpopabOTKy TeM, OTBEIEHHBIX Ha CAMOCTOSATENILHOE N3yUeHHe, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIIOYUTEIBHOTO KOHTPOJISE OCHOBHBIMHU 3aJlauaMU, CTOSIIIMMHU NEpe]] IPeToaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENICHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, TMOJIYYE€HHBIX [TPU U3YUYEHUH Kypca HapsiAy C BbISBICHUEM CTETIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYYSHHBIX 3HAaHUN, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE HHTEPAaKTUBHBIE CPE/ICTBA MO3BOJIAIOT HKCIIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOCcO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JTI000€ BpeMsi IPOUTH TECT, IPOaHATU3UPOBATH
OIMOKH U TIPOUTH TECT BTOPUIHO.

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[IpencraBieHo B mpuioxeHuu 1.



7 OueHO4YHbIE CPeICTBA ISl POBECHUs POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHO-MeTOoAMUYECKOE H HH(POPMALIMOHHOE O0eceyeHue JUCIIUIIMHBI

a) OcHoBHAas JMTEpPaTypa:

1. enbpman, M. U. Xumus : yueOunuk / M. U. I'ensdpman, B. I1. FOctpaToB. — 4-¢
us3n. — Cankr-IletepOypr : Jlanb, 2022. — 480 ¢. — ISBN 978-5-8114-0200-7. —

TekcT :anmexTpoHHsIi // JlaHb : aneKkTpoHHO-O0nbIMoTeuHas cucrema. — URL:
https://reader.lanbook.com/book/210221 (nata oopamenwus: 15.01.2026). — Pexum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BATEINEH.

2. Axmeros, H. C. OGmiast u Heopranu4deckast Xumus : yueOHuk st By3os / H. C.
AxwmetoB. — 14-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2025. — 744 ¢. — ISBN 978-5-
507-50851-8. — Tekcrt : anekTpoHHbIH // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS] CUCTEMA. —
URL.: https://e.lanbook.com/book/481298  (nmara oOpamenus: 18.01.2026). — Pexxum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BATEIEH.

0) lonoJiHUTeILHAS JIUTEpaTypa:

1. Komsima, JI. T'. Xumus : yae6noe mocodue / JI. I'. Komsana, JI. T'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TV, 2015. - 1 anektpos. ont. auck (CD-ROM). - 3ari1. ¢ TuTyI1. SKpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/1190  (mara obparteHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus 0CTyHbI Takke Ha CD-
ROM.

2. Mynnuna, 3. P. OCHOBHBbIE KJIacChl HEOPraHMYECKUX COEIMHEHUH | yueOHoe
noco6ue [ By3oB] / 3. P. Mymnuna ; MarHUTOrOpcKuii TOCY1apCTBEHHBIA TEXHUIECKUH
yausepcuteT uM. I'. Y. HocoBa. - Marautoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyn. ’kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274  (nmata obpareHus:
30.01.2026). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 3IeKTPOHHBIH. -
Ceenenus goctynssl Takke Ha CD-ROM.

3. MymuHa, 3. P. XuMmnuueckas TepMoiMHaMUKa : pakTtukym / O. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884  (xara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumnueckasi kuHeTuka. CoCcTOssHHE XMMUYECKOTO pAaBHOBECHS :
npaktukym / O. A. Mumypuna, O. P. Mymiuna, O. B. EpmioBa ; Marauroropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. - Maraurtoropck : MI'TY um. I'. W. Hocosa, 2019. - 1
CD-ROM. - 3arq. ¢ tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nmara obpareHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

5. Mensanuxk, H. JI. PactBopsl : npaktukym / H. JI. Measuuk, 3. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckuii yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (aara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbId. - CBeleHHs OCTYMHBI Takke Ha CD-
ROM.

6. Mensnuk, H. JI. lucniepcHsie cuctems! : npaktukyM / H. JI. Mensguuk, 3. P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexunueckuii yH-T um. I'. . Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ TuTy. SKpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20681 (nata oOparieHwus:



https://reader.lanbook.com/book/210221
https://e.lanbook.com/book/481298
https://host.megaprolib.net/MP0109/Download/MObject/1190
https://host.megaprolib.net/MP0109/Download/MObject/20274
https://host.megaprolib.net/MP0109/Download/MObject/2884
https://host.megaprolib.net/MP0109/Download/MObject/20698
https://host.megaprolib.net/MP0109/Download/MObject/2605
https://host.megaprolib.net/MP0109/Download/MObject/20681

30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeieHus AoCcTymHbI Takke Ha CD-
ROM.

7. MymiuHza, 3. P. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIUU | IPAKTUKYM [ 17151
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHuTOropcKuii roc. TEXHUYECKH yH-T UM. [
. Hocoga. - Maraurtoropck : MI'TY um. I'. 1. Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (nmata
oopamenus: 30.01.2026). - MakpooObeKT. - TekcT : aIeKTpoHHBIN. - CBEICHUS TOCTYITHBI
takxe Ha CD-ROM.

8. Konana, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHbBIE peakiui. OCHOBBI
anekTpoxumuu : yaebnoe nocobue / JI. I'. Komsina, 3. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 58 c. : wi., Tabiu. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/159  (mata oOpaiieHus:
30.01.2026). - MakpooOBeKT. - TeKCT : AIEeKTPOHHBIN.

9. Mymnuna, 3. P. DnekTpoxumus : IpakTUKyM [a71s By30B] / O. P. Mymuna, O. A.
MumypuHa ; Marauroropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (xara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKTpoHHbIN. - CBeeHus A0CTyHbI Takke Ha CD-
ROM.

10. KopoBun, H.B. O0mias xumusi: y4e0. Uit TEXHHYECKUX HAIIPaB. U CIIEI.

By30B /H.B. KopoBun —9-¢ u3zn., nepepad.- M.: Beicm. mik., 2007.- 557 c.: mi. - ISBN 978-5-
06-004403-4. - TekcT: HENOCPEICTBEHHBIA.

11. KpaTkwuii cripaBo4HUK (PU3HKO-XUMHUYECKUX BennuuH / cocT.: H. M. bapon, A. M.
[Tonomapesa, A. A. Pasaens, 3. H. Tumodeea; nox pea. A. A. Pasnens, A. M.
[Tonomapesoii. - 10-e uzn., uctp. u gom. - CII6. : UBan ®emopos, 2003. - 238 ¢. : wi. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEICTBEHHBIH.

12. V3BecTus BHICIINX YUYEOHBIX 3aBEACHUN. XUMUS U XUMUYECKAst TEXHOJIOTHSL:
Hay4YHO-TexHHueckuil xxypHan — ISSN 0579-2991.

B) MeTonnuyeckne yKa3aHus:

1. Mumypuna, O.A. DHepreTvka XMuMHUYECKHX MTPOLECCOB: METOIUYECKUE YKa3aHUs K
71a00paTOpHBIM paboTaM MO JUCHUILINHE «XUMUS» 17151 00y4aroLUIMXcs BCEX HalpaBiIeHUM
MOATOTOBKU U CHeHalIbHOCTEN JHEBHOU (hopmbl 00yueHus / O.A. MuiypuHa;
Marnurtoropckuii roc. Texaudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 11 c. — TekcT : HEmOCpe1CTBEHHBIM.

2. Konsana, JI.T'. Xumudeckas TepMOAMHAMHUKA: METOJUYECKUE YKA3AHUS JJIs
CaMOCTOSITENILHOM pabOThI IO TUCHUIUIMHE «XUMHUS» 17151 00 ydarolUXCsl BCEX HalpaBlIeHUN
MOArOTOBKHU U crenranbHocTel Beex Gpopm o0yuenus / JI.I'. Konsna; Marautoropckuii roc.
texHuueckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. . Hocosa, 2023. —
18 ¢. — TekcT : HEMOCPEACTBEHHBIM.

3. Komsipa, JI.I'. CkOpoCcTh XUMHYECKUX PEAKIIMM U XUMUYECKOE PABHOBECHE:!
MeTtonuueckue yka3aHus K JJabopaTOpHBIM paboTaM MO TUCHUIUTMHE «XHUMUS JJIs
oOyuaroluxcsi BCeX HalpaBJIeHHM MOATOTOBKH U CHEIMAIbHOCTEH Bcex popM oOyueHus /
JL.I'. Konsipa, E.B. Tapacrok; Marauroropckuii roc. texundeckuil yH-T uM. I'. M. HocoBa. —
Marnutoropck : MI'TY nm. I'. K. HocoBa, 2023. —8 ¢. — TekcT : HemocpeCTBEHHBI.

4. Poguonosa, H.M. XuMnueckas KHHETHKA. XMUMUYECKOE PAaBHOBECHE:
METOJIMYECKUE YKa3aHUs ISl CAMOCTOATEIbHON pabOThI O JUCHMILTUHE «XUMUS» IS
oOyuyaroluxcsi BCeX HalpaBJIeHHUI MOATOTOBKH U CHEIHAIbHOCTEH Bcex ¢popM oOyueHus /
H.U. Pognonosa, A.Il. [lonomapeB; MarHUTOropckuil roc. TEXHHYECKU yH-T uM. I'. 1.
Hocosa. — Marauroropck : MI'TY um. I'. W. Hocosa, 2023. — 20 c. — Tekcr :
HEINOCPEACTBEHHBIMN.

5. Uynpoga, JI.B. PacTBopsl: MeToanyeckast pa3paboTka K J1adopaTopHbIM paboTaMm 1o
TUCHUIUIAHE «XUMHSD TSI 00YyJaIOIIMXCsl BCEX HAIPAaBICHUI MOATOTOBKH U
cnienuanbHocTel Becex ¢popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
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roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marunuroropck : MI'TY um. I'. 1. Hocosa,
2023. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uynpona, JI.B. PacTBopsl: MeToin4ecKas pa3paboTKa K CaMOCTOATEIbHOU paboTe
M0 JUCUUTUIAHE «XUMHUS» JUISE 00YYaIOIIMXCS 110 BCEM HAlPaBJICHUSM ITOATOTOBKHU
crenranbHOCTIM Beex ¢opm oOyuenus / JI.B. Uynposa, 3.P. Mymnuna, O.A. MumrypuHa;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 26 c. — TekcT : Hermocpe1CTBEHHBIM.

7. Konsina, JL.I'. KommoniHbie pacTBOPBI: METOIMYECCKUE YKA3aHUS K J1a00paTOPHOMA
paboTte 1o AMCUUIUINHE «XUMHSD U 00yJaIOIIMXCs 110 BCEM HAIpaBJICHUSM ITOATOTOBKHU
cnenranbHOCTIM Beex ¢opMm oOyuenus / JI.I'. Konsina, JI.A. bonbsiH; MarHUTOropckuii roc.
texuuueckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2023. — 9
¢. — TekcT : HenmocpeACTBEHHBIN.

8. Konsana, JI.I'. OkucaurenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOIUYECKUE
yKa3aHus K 1a00paTopHOi paboTe Mo JUCIUILINHE «XUMUS» IS 00yJaroIIuXCcs BCeX
HaIpaBJICHUH TIOJITOTOBKH U crienuanbHocTel Bcex hopm odyuenus / JI.I'. Konsna, E.B.
Tapacrox; Marauroropckuii roc. rexundeckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 10 c. — TekcT : HenocpeACTBEHHbIH.

9. Konsina, JI.I'. OxucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH U AIEKTPOXUMUYECKUE
MPOIIECCHI: METOAMYECKas pa3paboTKa K CaMOCTOSITEIIbHOU paboTe Jist 00y4daroImuxcs 1o
BCEM HaIpaBIICHUSM TIOJITOTOBKHU U CIIeNHAIBHOCTAM BeeX popm oOyuenws / JI.I'. Konsna,
E.B. Tapactok, 3.P. Mymiuna; Marauroropckuii roc. rexundeckuii yu-T um. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. UI. HocoBa, 2017. — 41 c. — TekcT : HEenocpeACTBEHHBIH.

10. Mumrypuna, O.A. D1eKTpOXUMHUYECKUE IIPOLECCHI: METOJUYECKHE YKA3aHUS K
nabopaTopHOil paboTe Mo AUCUUIUINHE «XUMHUSD» U 00yJaIOMIUXCsI IO BCEM HAIPaBIICHUSM
MOJITOTOBKH U CIIEHUAIBHOCTSIM Beex Gopm oOyuenus / O.A. Mumypuna, H.1. Ponquonoga;
Marnurtoropckuii roc. rTexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 13 c. — TekcT : Henmocpe1CTBEHHBIM.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:

IIporpammHuoe o0ecnieuenune

HaHMT_II{SBaHHe Ne norosopa Cpoxk nelcTBUS JTULIEH3UH
F'\,’lif(e)sg'gﬁazlom Ne 135 ot 17.09.2007 GeccpouHo
7Zip cB00OIHO pacnipocTpansemoe [10 0eccpovHO
FAR Manager cB00OOIHO pacnipocTpansemoe [10 0eccpovHO
Bpayzep Yandex |cBoOonHO pacmpoctpansemoe [10 6eccpodHo

IIpogeccnonanibHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI

Hassanme kypca CchlIKa

OnekTpoHHas 0a3a nmepuoaueckux u3nanuii East View

Information Services, OO0 «MIBUC» https:/fdlib.eastview.com/

HanmonansHas nHGOpMaImOHHO-aHATUTHYECKAsT URL:

cucrtema — Poccuiickuii nuaekc HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHII) asp

denepanbHOE FOCYAAPCTBEHHOE OFOIKETHOE

yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www1.fips.ru/

HpOMLIH.IJ'ICHHOﬁ COOCTBEHHOCTH

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

Poccutickas ['ocynapcTBennas oubnunoreka. Karamoru
/catalogues/
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9 MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne JUCHUUIIIMHBI (MOIYJIs1)

MarepuaabHO-TEXHHUECKOE 00ECIICYCHNE IUCIUTUTNHBI BKITFOYALT:

Y4eOHble ayAUTOpHUH IS TPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTa. OCHAIIEHUE:
MynsTUMEIHIHBIE CPEACTBA XPAHEHUS, TIepeadr U MPECTaBICHUs HHPOPMAIUH.

Y4eOHbIe ayAUTOPHUH IS TPOBEICHUS JTA00PATOPHBIX 3aHATUH, TPYITIOBBIX H
WHVUBUIYAIBHBIX KOHCYJBTAIUH, TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHON aTTeCTaIiH.
Ocnamenue: O60pya0BaHKE TSI BHITTOJHEHUS JIA0OPATOPHBIX padOT, XUMUYECKas TIOCYIa,
peakTuBbl, Harnsqaeie MaTepuanbl: TaOIUIIbI, CXEMBI, IIAKATHI.

[TomereHust A7t CAMOCTOSITENILHOM paboThl 0Oydaromuxcs. OCHaICHHE:
[Tepconanbubiec kKoMIbIOTEpHI ¢ TakeTrom MS Office, Beixomom B IHTEpHET U ¢ JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEIly YHUBEPCHUTETA.

[TomernieHust 1715t XpaHEHHs ¥ TPOPHIAKTHIECKOTO 00CITy)KUBaHUSI Y4eOHOTO
obopynoBanusi. OcHamenue: Cresuiaxu, cedbl Uit XpaHeHUsT y4eOHOTo 000py/J0BaHUSI.
WHucTpyMeHTBI 17151 peMOHTa J1a00paTOpPHOTO 000pYI0BAHUS.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYJAUTOPHYIO, MPOUCXOJSIIYI0 BO BPEMS MOATOTOBKM CTYAECHTAMH OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIOJIHEHHSI IOMAlIHUX 3aJaHui.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA M0 KAXIOMY pa3Aeily JUCUUIIUHBL. TecThl BKIIOYAlOT TEOPETUUECKUE U MPAKTUYECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEeOYIOT IIIyOOKOro MOHMMAHHs M3Y4eHHOro Marepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpelsiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJNbKO MpaBUIbHBIX. OO0paboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAJIOHHBIMU M MPOTEKAET OueHb OBICTPO. MakcuMabHOe
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

KoHTpoJibHbIe BOPOCHI IS 321U THI JIA00PaTOPHBIX padoT
Tema «XuMuYecKass TePMOAMHAMMU KA

DHepeemuKka XumuyecKux npoueccos

Mosker nu mpolecc pacTBOPEHHsI BElIeCTBA B BOJAE CONPOBOXKIATBCA POCTOM
SHTAJIBIIUU CUCTEMBI?

Mosxer nu ycnoBue AH<0 xapaktepu3oBaTh paCTBOPEHUE BEUIECTBA B BOAE?

UTto Ha3bIBaeTCs TEIIOTOM (SHTAIBIIMEH) paCTBOPEHUS BellecTBa?

UTto Ha3bIBaeTCH TEIUIOTOM (SHTAIBITMCH) HEHTpaIU3aIun?

Uto Ha3bIBaeTCs TEIVIOTOM (FHTANIBIINEN) OCAXKIEHUS?

Kak n3mensiercs sHTanbIus B 3K30TEPMUUECKUX PEaKIHIX?

Kaxkoit 3HaK uMeeT M3MEHEHHE SHTAIBIINU SHAOTEPMUYECKON peakun?

=

Nookrwd

Tema «XuMnueckast KHHETHKA»

Cropocmb xumuueckux peaxkyuil

UTto n3yuyaeT XuMHU4ecKasi KHHeTHKa?

JlaiiTe orpeneneHne CKOpOCTH TOMOT€HHOW U IeTePOre€HHOM PEaKIUH.

Ot kakux (akTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peaKinu?

JlaiiTe onpeneneHue 3aKoHa JAEMCTBUS Macce.

UTto Ha3BIBaIOT KOHCTAHTOM CKOpOCTU?

Ot xakux ¢akTOpoB 3aBUCUT KOHCTaHTa ckopocTu? Chopmynupyiite npasuio Bant-I'odda.
Uro Ha3bpIBalOT TeMIepaTypHbIM KodpunmenToM? Kakue oH MOXKET UMETh 3HauYeHus?
[Toyemy noBbIIEHNE TEMIEPATYPHI YBEIUUUBAET CKOPOCTh PEAKIINU?

ONoGa~WNE

Tema «PacTBOpBDY

IlIpuzomoenenue pacmeopa conanoi KUciomol U yCmanoeieHue e2o mo4Hoi KOHUeHmpayuu

[lepeuncnure 0CHOBHBIE CITOCOOBI BHIPAYKEHUSI KOHIIEHTPAI[MH PACTBOPOB.

2. Kak paccunrtaTe MOJSPHYIO KOHIEHTPALMIO PACTBOPA, €CJIM U3BECTHA 3KBUBAJICHTHAA
KOHIIEHTpauus?

3. Kak paccuntaTh Maccy pacTBOpa, €CIM M3BECTHAa MaccoBasl JOJs pPacTBOPEHHOIO
BEIIECTBA B PACTBOPE M MACCa BOJBIL.

4. UYrto Takoe SKBUBAJICHT BelllecTBa?

Kak paccunrtars MOJISIpHYIO Maccy SKBHUBAJIEHTa BellecTBa?

6. B kakux equHUIIAX U3MEPSETCS TUTP PACTBOPEHHOTO BELECTBA?

=

o



SourwdE

NogakrowhE

RO ~NoOOA~WNE

NogakrowhE

10.

11.

12.

13.

0.

dnekmpoaumuyeckasn ouccoyuauus
Kaxkue BelrecTBa Ha3bIBaIOTCS SIEKTPOIUTAMHU?
Uto Takoe 3IeKTpOoIuTHYECKas: JUCCOUaIus?
UTO Ha3BIBAIOT CTENEHBIO IUCCOIUALIUN IEKTPOIUTA?
Kaxkue 31eKTpouThl OTHOCATCS K CHIIBHBIM?
B kakom ciyyae peakiiud HOHHOTO 0OMEHa MPOTEKAIT HeoOpaTuMo?
Kakue BemecTBa B HOHHBIX YPaBHEHHUSX 3aMMMCHIBAIOT B HOHHOM BHUJIE?

Tuoponus conei
Uto Takoe ruposinu3 coyieun?
Kaxkue conu noaseprarorcst Tuipoinzy?
Kak onpenenuts cpeny pactsopa conu?
Urto Takoe creneHb ruapon3a’
Kak paccuntarh KOHCTaHTY ruapoIH3a?
Kakue gakTopsl BIUSIOT HA CMEIIEHUE PABHOBECHS PEAKIIMH THJI-POJIN3a COTU?
[Ipu KakuX yCIOBUSAX MOXHO YCHJIUTH TUJIPOJIHU3 COTH?

Tema «/lucniepcHbIe CHCTEMBD»
Konnouonwvie pacmeoput
Kakue cucreMbl Ha3bIBalOT IUCTIEPCHBIMU?
2.ITo xakuM MPUHIMITIAM MOKHO KJIacCH(DHUIIMPOBATH TUCTICPCHBIC CUCTEMBI?
UYTo sABIISIETCSI OCHOBHBIM ITPU3HAKOM KOJJIOMJIHOTO COCTOSIHUS BelecTBa?
KaxoBa npupoza noBepXHOCTHOM 3Heprun?
Kakumu ciocob6aMu MOKHO MONTYYUTh JUCTIEPCHBIE CUCTEMBI?
OOBsICHUTE MEXaHNU3M YCTOWYUBOCTH KOJUTOMIHBIX CUCTEM.
B ueM cocToUT CyIIHOCTh arperaTuBHOM yCTOMYUBOCTH?
UYem 00ycioBiIeHa cEUMEHTAIIMOHHAS YCTOMUNBOCTD?
Kaxkoit mpouecc Ha3bIBaeTCs Koarysiuen?
HazoBute criocoObI Koarymsiuu 30JIeH.

Tema «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn

OKucaumensvHo-60ccmanogumenbHle peaKyuu
Kakue peakiiuu Ha3bIBalOT OKUCIUTENBHO-BOCCTAHOBUTEILHBIMU?
UYto Ha3BIBAIOT OKUCIIEHUEM U BOCCTAHOBJICHUEM?
UYTo Ha3bIBAIOT OKUCIUTENEM U BOCCTAHOBUTENIEM ?
Ha3zoBwute BemecTBa, M3BECTHBIE KaK CHIIbHBIE OKHCITHTEIH.
Ha3zoBure BemecTBa, M3BECTHBIE KaK CUIIbHBIE BOCCTAHOBUTEIIH.
UTto Ha3BIBAIOT OKUCICHHOM (OPMOI U BOCCTaBICHHOU (popMOii BemecTBa?
B kakux cinydasx BelmiecTBa MPOSBISIOT TOJNBKO OKUCHHTENbHYIO (yHKuuto? I[IpuBenure
MIPUMEPHI.
B kakux ciydasx BellecTBa MPOSBISIOT TOJBKO BOCCTaHOBUTENbHYIO (QyHKkuuio? [IpuBenute
MIPUMEPHI.
B kakux cimyyasx BeIeCTBa MPOSBISIIOT OKHCIUTENBHYIO UM BOCCTAHOBUTEIBbHYIO (YHKITUHU?
[IpuBenuTe mpUMeEpBL.
SIBrsieTcst M BELIECTBO, OTJAIOIIEE CBOM €-, B HEKOTOPOH peakiuu OKHUCIUTENIEM WIIH
BoccraHoBHTeNeM?  OKHCISeTCss OHO WJIM  BOCCTaHAaBIHMBAeTCsA?  YBEIMYMBACTCS WU
YMEHBIIIAETCS €r0 CTeTEeHb OKUCICHUs?
SIBrsileTcsl M BEIIECTBO, TNPUHHUMAIONIEE €-, B HEKOTOPOH pEeaKkIMH OKHUCIUTEIeM WIIH
BoccraHoBUTeeM?  OKHCIseTcs OHO WIM BOCCTaHABIUBAaeTCsA?  YBEIMYMBACTCS WM
YMEHBIIAETCS €TO CTETIeHb OKUCIICHUS?
VYKakuTe CTeNeHb OKUCIEHUS aTOMOB B CJIEIYIOIIMX BELIECTBAX: XJIOpUA Oapus, HoJ, XJIOpHas
KHCJIOTA, TUAaHU-HOH, THIPOKCH MarHus, TEJUTypOBasi KUCIIOTA.
Uro Takoe OKUCIUTENbHO-BOCCTAHOBUTEbHBIA OTEHIIMAN?



14.
15.
16.
17.

Kakune peakuny OTHOCATCS K peakIHsIM IUCTIPONOPLHOHUPOBAHUSA?

Kakue peakuiny 0THOCSATCS K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHUIO - BOCCTAHOBJICHUIO?
Kaxkune peakuiny OTHOCATCS K MEKMOJIEKYJIIPHOMY OKHCJIEHHIO - BOCCTAHOBJICHHUIO?
Uto Takoe 3MEKTPOABIIKYILAs CUJla OKUCIUTEIbHO-BOCCTAHOBUTEIbHON peakuu?

Tema «3.11eKTp0ngnqec1me CHUCTEMbBI»

Inexkmpoxumuueckue npoyeccol
DIEKTPOXUMHUYECKUE CUCTEMBI.

Krnaccudukanus 3MeKTpoOXUMHUYECKUX MTPOLIECCOB.
lNanbBanmyeckuii anemenT Janusis — Skoowu.
DNEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.
H3MepeHne 3JIeKTPOAHBIX TOTEHIIMAIIOB.

ocourwhE

II0JIO)KEHHUEM B PSIly HANIPSIKEHUM.
VYpaBuenue HepHucra.
DNEeKTPOIU3 pacIlIaBOB U PaCTBOPOB.
KarosHble 1 aHOTHBIE TPOLIECCHI.
10. O6benuHeHHbIN 3akoH Dapases. Boixoa o Toky.

© oo~

Koppo3ua memannos
1.Yro Takoe koppo3usi?
2.Kakwue BUIBI KOPPO3UHU BaM W3BECTHBI?

3.3J’IeKTp0XI/IMI/I‘{CCKa${ KOppOo3us:. AHOI[HOG OKHCJICHHMC MCTalllla M KaTOAHOC BOCCTAHOBJICHHC

OKHCIIUTEJISL.
4.Tlepeuncaute cocoObl 3alUTH METAIJIOB OT KOPPO3HH.
5.Iloyemy BO3pociIa CKOPOCTh BBIAEICHUS BOAOPOA IPH J0OABIEHUH COIH?

6. CpaBHUTE pe3y/bTaThl ONBITOB 10 KOPPO3UHU IPU KOHTAKTE JKeJle3a U IIMHKA, U JKeJle3a U MeTHOU
IIPOBOJIOKH B TUCTHITIMPOBAHHOW M «MOpPCKOW» Boje. I'ie mpolecc mporekaer ObIcTpee U Yem

BBI 3TO 00BSICHUTE?

Bapl/laHTLI TeMaTHYEeCKHUX TeCTOBbIX 3aJaHUM IJI5 TEKYLIEro KOHTPOJIsI
XumMuyeckas TEPMOAUHAMHUKA

B tecrax mo teme «Xumuaeckas TEPMOANHAMHKA»: IICPBBIC IICCTH 3a)1aH1/1171 OLCHHUBAKOTCA B

0,5 6amna, cegpMoe — B 1 0aii, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oaya.

Tecer Ne 1

ITpu paccMOTpEHNU XUMUUECKOM peaklMu cucmema O3HAYaer:
a) HCXOJ/HBIC PeareHThI
0) MIPOAYKTHI XMMUYECKOH peakiiuu
B) PpEaKUMOHHBIN COCY]l
I) HCXOJAHbIE PEareHThl U MPOAYKTHl peaKIIuU
[lepBriii 3aK0H (TIepBOE HaYaI0) TEPMOJIMHAMUKHA MAaTEMaTHUECKU 3alHChIBAETCS TaK:
a) PV=vRT B) K =Aep (- EA/RT)
06) K=R/Njx r) AU= Q-W
B sk30Tepmuueckoil peakium:
a) SHTAJIBINS PEaKMOHHON cucTeMbl nosblmaercs (AH > 0)
6) TeroBoil s ekt peakuuu otpunareneH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbiaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOIN CUCTEMBbI MOBBIIIAETCS

Pf[I[ CTaHJAPTHBIX 3JICKTPOJHBIX ITOTCHIIMAIOB. CBoiicTBa METAIJIOB B COOTBETCTBHH C UX



4. CranpmapTtHble TeTUIOBbIe 2P (EKThI MPUHATO 0003HAYATH:

a) AUct B) Q 1013°"°
6) AHozgg F) AHct
5. Kakue u3 NpUBEICHHBIX PEAKIUil SIBISIOTCSA SHIOTEPMUICCKUMHE?
a) 1/2 Ny + 3/2H,;=NHj , AH = — 46 KJIx/Moib
0) Ho+4/2 O,=H,0, AH = -242 K]]»x/Mob
B) /2 N2+ 1/20,=NO AH = 90 K]I>x/Monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]Ix/mMoib

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus Okcuua azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+ O0=NO B) 1/2 Ny + 1/2 0, =NO
6) N+ 1/2 0,=NO r) NHz+5/20, =2NO+3H;0
7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU (¢ + CO (1), morsotmsock 22 /I TEmIoTsL.
DHTanbnus 00pa3oBaHus OKcuaa Meu ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hna peakmuu  NiO g + C (pagury = Ni g + CO (. Onpenennre Bo3MOXXHOE HarpapIeHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAaKLIUK IPU CTAaHAAPTHBIX YCIOBUAX U IpU Temiieparype 627°C.

BemectBo AH9s (K]Ix/Momn) S°9s  (Ix/mMonp*K)
NiO (o —239,7 38
C (rpagu) 0 5,74
Ni g0 0 29,9
CO -110,5 197,4

B orBere ykaxuTe 3HaueHHs >Hepruu ['mOOca MpHu CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cu Temmeparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcs SHTPONHUS IPHU Pa3NIOKEHUU KapOoHaTa KalbIus?
a) YBEIIMUNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HaI0
10. {anHas peaxmus:
2KCIO;3 (t8y =2KCl (18y+30; (1) AH<O mokeT caMonpou3BOJIBHO MPOTEKATh
a) B IPSIMOM HaIpaBJIeHUN B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIEHUH I') HE 3HaI0

XuMuueckass KHHETHKA

B Tecrax mo reme «XuMu4ecKkasi KHHETHKA»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3a/IaHuUs
ouennBarorcd B 0,5 6aia; mecroe, ceaAbMOE, BOCBMOE, AEBSITOE U JecsaToe — B 1 Oai1, a oAuHHAAIaToe
—B 2,5 Oamna.

Tecr Ne 1

1. Pazpen xumuu, U3y4aronuIuil CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEaKIUi, Ha3bIBACTCS
a) XUMHUYeCcKasi TePMOTMHAMHUKA
0) TEpPMOXUMHUS
B) XMMHYECKass KHHETHKA
2. CKOpOCTh XUMHUYECKOU PEAKIIUU — ITO ...
a) BpeMs, 32 KOTOPOE MOJTHOCTHIO PACXOIyeTCs OJTHO U3 HCXOJIHBIX BEIIECTB
0) M3MEHEHHE KOJIMYECTBA BEIIECTBA PEareHTOB (MJIM MPOIYKTOB) PEAKIIUH B SIUHUILY
BpEMEHH B eIMHHUIIE OOBeMa



B) KOJIMYECTBO BEUIECTBA MPOAYKTOB pEaKLUi K MOMEHTY OKOHYAHUS peaKINH
3. B Kakux eIuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOU peakuuu?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB ¢
4. Or xakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOJIbI PEAruPyIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCy/a
5. CocrosiHue XUMHUYECKOTO paBHOBECHS 00PaTUMBIX MTPOLIECCOB KOJTMUECTBEHHO XapaKTePU3yeTCs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH MPOYKTOB PEAKIHH
0) SHepruei aKTUBHU3aAIUU
B) KOHCTAaHTOI paBHOBECHS
6. Kak 3anuceiBaeTcs BbIpaskeHUE ISl CKOPOCTH peakluu
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V = K[NO]*[H.0] 6) V = k[NH3][O>] 8) V = kK[NOJ*[H,0]°
7. Kak 3anuiuercs BelpakeHue AJIs1 KOHCTaHThI paBHOBecHs peakuuu A +2 B = C +D?
a) Kp = [C][D] / [A][B’
6) Kp = [C][D] / [A][B]
») Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3plBaeT 3HAYCHHUE TEIIOBOTO A (deKTa peakiuu?

ayl E % .
4
0) 2 2
v
B) 3 'y
Y 3
—y A

v

XOJI pEaKIfu

9. UYt0 MOXHO CKa3aTh O PEAKIIUH, N300pKEHHOW Ha TUarpaMMe K Bonpocy 87
a) HK30TepMHUUECKas peaKIus
0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIisl ONUCHIBAET COCTOSIHUE PaBHOBECHUS
10. PaBHoBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMelIaeTcs BIEBO.
a) IpY IOHM)KEHUH TeMIIepaTypbl
0) Tpu MOBBILIEHUH TEMIIEPATYPHI
B) MY MTOBBIIICHNH JIaBJICHUS
11. ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PaBHOBECHUS PaBHA
0,8. PaBHOBecHass KOHIIEHTpaIusi BOJOpPOJa paBHa 1,2 Monb/l. BbeMmMcIUTe HWCXOTHYIO
KOHIIGHTPALIMIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0

PactBopbI
B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHue OIleHHWBaeTcss B 1 Oamr, BTOpoe, TpeThbe,

4eTBEPTOE, MATOE U LIECTOE 3aaHus - B 1,5 0asia; cempmMoe, BOCbMOE, IEBATOC U JIECATOE — B
0,5 Gaa.



Tect Nel

1. dns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K+ S0, = K,S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S0,
3) CuSO, + 20H™ = Cu(OH)l + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 M1 0,2 M pactBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
1)1 2)2 3) 11 4) 13

4. JIns momasiienust ruapoausa xiopuaa xpoma (I1I) cnenyer
1) 106aBUTH CONIAHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PacCTBOP BOJOM
4) MOBBICHTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBJIEHHBIM HU3 TUApPOCYiIb(paTa KajlbLUs WU BOJbI, CyMMa
K03 (HULMEHTOB B YpaBHEHUH HEOOpaTUMOMN AUCCOIMAIIMHM PACTBOPEHHOTO BEIIECTBA — ATO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure npousBeACHUE
pactBopumoctu AgyCy04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.10°°
7. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE
1) macchl BelecTBa K Macce BOJIbI
2) KOJMYECTBA BEIECTBA K 00bEMY BOJIBI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KOJMYECTBa BEIIECTBA K 00bEMy pacTBopa
8. K calGpIM 371eKTponIuTaM OTHOCHUTCS ...
1) rEaPOKCHI aMMOHHUSI
2) THIPOKCH] KaJTHsI
3)  XJI0pHI KalbIus
4) MaprasioBas KUCJIOTa
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTMX COJIEH MOTYT MMETh ILIEIOYHYIO WM KUCIYIO Cpeny.
IIpunynHOi 5TOTO ABIAETCA ...
1) osnexTponu3 coneit
2) JAUCTIPOIOPIMOHUPOBAHHE COJICH
3) ruapaTHpOBaHHUE CONIEH
4) ruaponu3s conei
10.3nauenne PH uncroit Bosst ipu 25°C cocrasisieT
N1 2) 7 3)0 4) 10

JucnepcHbie CHCTEMBI

B Ttectax mo Teme «JlucmepcHbIe CHCTEMBI»: MEPBOE, BTOPOE, TPEThE U UETBEPTOE 3aJaHUS
olLleHHUBAIOTCA B 1 Oaiut; IIsSITOE U 1IECTOE 3aaHusl - B 3 Oasa.

Tect Nel

1. VYkaxwure pazMepbl 4aCTUIl KOJIOUIHBIX CHCTEM
1) menbiie 1 HM
2) 60sbie 100 HM
3)ot 1 HM 10 100 HM
2. Kakwe woHBI CHOCOOHBI BBI3BATH KOAryJSIHIO KOJUTOHM/A, YaCTHI[BI KOTOPOTO HMEIOT
MOJIOYKUTEIBHBIN 3apsis?



1) KaTHOHBI
2) aHHOHBI
3) MoJIIpHBIC MOJIEKYIT
3. Jlns Kakoro 3JEKTPOJUTAa IMOPOT KOAryJSIIUKM KOJUIOMJA C IOJIOKHUTEIBHO 3apshHKCHHOUN
YaCTULIEA NOJDKEH OBITH HANMEHBIINM?
1) xopua Kanus
2) cyabdar Kaaus
3) oprodocdar kamus
4. Muuea 3015 umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPAET POJIb HOHHOTO cTabuim3aropa?
1) xnmopwu xeresa (111)
2)Bosia
3) ruIpoKCHI Kamust
5. Ilpu B3ammoneiictBuu 20 mu 0,001H mutpara ceunna (1) ¢ 10 ma 0,02H cynwdara kanus
obpasyercs 30mb cynbdarta cBuHma (l1). K kakomy s5eKkTpony MOIDKHBI HEpeMeInaThCs
YaCTHUIIBI IUCTICPCHON (ha3bl IPU AIIEKTpOIIn3e?
1) HaXOATCS B COCTOSIHMU JTMHAMHUYECKOTO PABHOBECHS
2) K KaToay
3) k aHoy
6. B nBe konObl Hamuro mo 50 mur 3078 TUApOKcHIa jkeie3a. s Toro 4roObl BHI3BAThH
KOaryJisiuio 30J1 HoTpeOdoBaJIoCh 100aBUTh: B repByto — 5,3 mi1 1H pactBopa xmnopuaa kanus;
B apyryto — 18,7 mn 0,001H pactBopa docdara Hatpusa. Beruncnure mopor xoaryisiiuu
KaX/I0TO 3JIEKTPOJIUTA.

OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE TPOIECCHI
B Tecrax mo Teme «OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YEeTBEPTOE U IATOE 3aJaHus olcHuBaroTesa B 0,5 Oama; mectoe — B 1 6aii; ceibMOe ¥ BOCBMOE — B 2
Oata, a 1eBsTOE — B 2,5 OasUIoB.

TecTt Ne 1

1. OxucauTENh — ATO aTOM, MOJIEKYJIa I UOH, KOTOPHIH ...

1) YBEJIMUUBAET CBOIO CTENEHb OKUCIICHUS
2) MPUHUMAET DJIEKTPOHBI
3) OTJAET CBOM DJIEKTPOHBI
2. [Ipouiecc BoCCTaHOBIEHMSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTpaJIbHBIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIBHO-3apsKEHHBIE HOHBI
2) MIOJIOKUTEIIBHBIN 3apsil NOHA YMEHbBIIAETCS
3) OTpHULATENbHBIN 3aps]] MOHA YBEIUYUBAETCS
3. U3 npencraBieHHbIX HUXKE peakinii kK OBP nucnponoplinoHpoBaHus NPUHAJIEHKHUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTENSM OTHOCATCH ...
1) METaJLIbI, BOJAOPOJ, YTIEPOT
2) aKTHUBHBIC HEMETAJLTBI
3) AJIEMEHTBI, HaXOJAIIMECS B CPETHEN YaCTH NIEPUOANUYECKOI CUCTEMBI
5. CreneHn OKHCTICHHUS KUCIOPO/Ia a) B BOJIE U 0) B IEPOKCUIE BOAOPOIa COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—2
2) a)—2;6)+2
3) a)—2;0)—1

6. [lepmanranar kanms B OBP, mporekaromux B KUCIION cpejie, BOCCTAHABIUBACTCS JIO ...
1) karrona Mn?*



2) MaHTaHaT-noHa MnO4>
3) okcuaa maprania (II) MnO

7. B peakuuu, mporekaromieii mo cxeme CrpSz3 + KNO3; 2 K,CrO4 + K;SO4 + NO okucieHuro

moABCPraroTCA CICAYIOIUEC 3JICMCHTHI ...

1) a30T U cepa
2) cepa u Xpom
3) XpOM H a30T
8. Cymma k03 PHUIMEHTOB B peakinu, TPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2)18 3)35
2)
9. CymMma ko3 dunmenton B peakirn KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3)35

3J1e1ch0ngnqec1cne CHUCTEMBbI

B Ttecrax mo Teme ((:‘)JICKTpOXI/IMI/I‘I€CKI/IC CUCTEMBD). IIEPBOC, BTOPOC MU IIATOC 3adaHUA

OIICHUBAIOTCS B 1 6aut; TpeThe W YeTBepTOe 3amanus— B 1,5 Oaiia; mectoe u cenpMoe — B 2 Gayia.

Tect Nel
1. DAeKTpoIHBIN NOTEHIIMAT ONPEACIISIOT 110 YPABHEHHIO ...
1) Hepucra
2) MenaeneeBa-Knaneiipona
3) Bosbiimana
4) Appenunyca
2. Paccuwmraiite DJIC rampBanuueckoro sinemenTta MgMgSOy||CuSOyCu mpu crangapTHBIX
YCIIOBHUSX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kaxwue mpoaykTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIH3E pacTBOpa HUTpaTa cepedpa?
1) BOJIOPOJT
2) cepebpo
3) a30THAas KUCIIOTa
4) KHCIIOPOJT
4. VYkaxute cyMMy KO3(Q(UIIMEHTOB B ypaBHEHUH 3JIEKTPOJIN3a pacTBopa HUTparta meau (1)
1) 12
2) 11
3) 10
4) 8

5. Kakas u3 MPHUBCACHHBIX OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ MMPOTCKACT

CaMOIIPOU3BOJIbHO B ITPSAMOM HaHpaBJ’IeHI/II/I?

1). FeSO, + Cu —...
2) CuSO4 + Fe —...
3) CuSO4+Na —...
4) HCI+ Cu —...

6. Bprumcimre Maccy NHMHKA, TOMYYEHHOTO TIPH DSJEKTPONU3e Cyib(ara IMHKA, KOTOPBINA

npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-107
2) 0,05
3) 0,013

4) 6,7:107°



7. IlpuBenuTe cXeMbl OSIIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
MPOTEKAloIeH MpHU 3JIEKTPOXUMHUYECKOW KOPpPO3UH TajbBaHOMapsl Zn|Mg B CEpHOKUCION
cpezne. B orBete ykaxkure cymmy K03 (pUIIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.

1) 6
2) 5
3) 4
4) 8

BHeaynutopHasi camocTosiTesbHasi paboTa 0OydYaroNIMXCsl OCYIIECTBIISICTCS B BUJC M3YYCHHUS
JUTEPATYpPhl TI0 COOTBETCTBYIOILIEMY pa3/ielly ¢ MpOopabOTKON Marepuana; opOpMICHUS OTYETOB IO
nabopaTOpHBIM paboTaM U BBITIOJTHECHUS JIOMAITHUX 33aHUH.

BapuaHThl TeMaTH4YeCKUX TOMANIHUX 32aHUH VISl BHEAYIMTOPHOH CaMOCTOSITEIbHOH PadoThI
CTY/J€HTOB M0 TeMaM
Jdomamnee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOTUHAMHUKA»

B nomamHem 3amaHuu 1Mo TeMe « XuMU4ecKas TePMOJUHAMIKAY: TIepBasi 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaga Nel

Hus peakumn CHy ) + CO; (o = 2 CO () + 2 H, () onpenennte BO3MOXKHOE HalpaBlICHHE
CaMOITPOU3BOJIBHOTO TEUEHUS PEAKLUU IIPU CTaHIAPTHBIX YCIOBUAX U pu  Temmneparype T = 927 °c,
€CITH TETIOBOM A(PPEeKT peakuu A0 3aJaHHON TeMIEpaTypbl HE U3MEHHUTCS. YKaXKHUTE: a) BBIIACIACTCS
WIA TIOTJIOUIAETCS PHEpPrus B XOJA€ peakuuu; O0) NPUUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccuuraiiTe TemepaTypy Hadaia peakLyH.

3amaga Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2Hy (1), HONB3ysACH
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCS WU
MOTJIOTHTCS TpU oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPAaBHEHUSIM paccuuTaiiTe TeMaoBON 3P(HEKT peaKiuu:
Hyy + COz )= CO )+ Ha Ory. TepmoxuMuUecKkue ypaBHEHHS:

a) H2 ) + 02 = HzO (r)» AH = -241,9 KI[)K;

0)2CO¢ + 0y =2CO0O;3 ), AH =-566,2 kJIx.

Jlomaimnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nmomamnem 3amanuu no teme «XUMHYECKas KMHETHKa»: NepBas 3ajaya oleHuBaercsa B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThbs, 4eTBepTas u naras — B 1 6am.

3amaya Nel

Peakius nporekaer mo ypasHeHuio: O ) +2 CO y = 2 CO; (. HavyanpHple KOHLEHTpalUu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 M3MEHUTCS
CKOpOCTh MpsMON peakmnuu, koraa mpopearupyetr 30% CO? Bo CKOIbKO pa3 M3MEHSATCS CKOPOCTH
MIPUMOH ¥ 00paTHOM peakiuu, €CIU YBEIUUUTh JaBlIEHHE B CHCTEME B JBa pasa?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIUIO IIPU TEMIIEpAType
200 °C, eciu TEMIEPaTypHBIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoiabKo pa3 U3MEHUTCS
IIPU 3TOM CKOPOCTb PEAKIIH?



3amaga Ne3
HaI>'II[I/ITe Ha4dYaJIbHBIC KOHLIeHTpaI_[I/II/I HNCXOIHBIX BCIICCTB U KOHCTaHTy paBHOBeCI/IH peaKLII/II/IZ

Fe (7 + H20 () = FeO () + Hz (1), eciin paBHOBECHBIE KOHIECHTPALMN PEATUPYIOIIUX BEILECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3agaya Ned
Jus peakumonnoit cucremsl: CO ) + HoO y = COz (y + Hy () HavanbHble KOHLCHTPALMH
paBubl: [H2O] = 0,5 momaw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHUs paBHa 1,45.
3agaua Ne5
BeIpa3ute yepe3 KOHLIEHTpaly PEareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINUX PEAKLINN:
Ng(r) +3 Hg(r) =2 NH3(F), AH = -92,2 KI[)K;
COQ(F) +C (= 2 CO(F), AH =+160,5 x/Ix;
CO(F) + Hzo(r) = C02 ) + Hz(r), AH = -41,1 KI[)K
VYkaxxuTe HamnpapjIeHUE CMEIIEHUS! XUMUYECKOT'0 PaBHOBECHSI A TUX PEAKIUil: a) MpU MOHMKEHUU
TEMIIepaTyphbl, €CII JaBJIEHWE MOCTOSHHO; O) MpH TMOBBIIICHUH [aBJICHUS, €CIU TeMmIeparypa
IIOCTOSIHHA.
Jdomamnee 3a1anue Ne 3
mo reme «PacTBopbp)

B nmomammHem 3amanum mo Teme «PacTBOphI»: TmepBas, BTOpas, TPEThbsl M IATas 3a7a4d
orleHuBaercs B 1 6ayut; werBepTas u mectas — B 0,5 Oaia.

3ajgaga Nel

B xakom o0beme Boabl crneayeT pactBopuTh 1351 SnCl, mia nomyuenust 3M pacTBopa xjiopuaa
osoBa (II) ¢ mmotHOCTRIO P = 1,405 T/MI?

PaccuuraiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBOpe; O0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ') THUTP; 1) MOJIbHYIO JIOJIFO0 BEIIECTBA B PACTBOPE.

3amaga No2

3aKOHYUTE MOJICKYJSIpHbIE ¥ HAMUIIUTE COKpAICHHbIE WOHHBIE YPAaBHEHHUS peaKlUi
B3aUMOJICHCTBUS CIEAYIOIINX BEIIECTB:

HBr + NaOH —

AgNO3; + H,S —

MgClz + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO4 —

Sb(OH); + NaOH —

3ajgaga Ne3

CocTaBbTe MO JABa MOJIEKYJSPHBIX YPAaBHEHUS PEAKIUi K CIEIYIOIIUM HOHHBIM:

Ba** + CrO/ — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" — Zn®* +H.S

3amaga Ned

Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaga Ned

Kakue u3 ciaenyromux conei moasepratorcs runponusy: NapSiOs. Cu(NOgz),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YpaBHEHHUS THIPOJIM3a COOTBETCTBYMOImUX coyiell. Kakoe 3nauenue pH (<
Win> 7) AIMEIOT PaCTBOPBI ATHX COJNEH?

3azmaga Neb

Haiinure npoussenenue pactBopumoct PbCly, eciin B 200 Mt Bozsl pactBopsiercst 2,17 1 3Toro
COETUHEHUSI.



Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE MIPOLIECCHI»

B nomamaem 3amanuu mo teMe «OKHCIUTENbHO-BOCCTAHOBUTEIILHEIC MTPOIIECCHI»: MepBas 3a1a4a
ornieHuBaercs B 1,5 6aia; Bropas — B 2,5 O6ana; Tpetbs — B 1 Oai.

3amaga Nel
[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

VYKaxuTe TUN KaXI0H peakivu.

PaccunTaiiTe SIEKTPOABIKYIIYI0 CHJIY W ONpPEICIUTE HaAIMpaBICHUE CaMOMPOU3BOJIBHOTO
MPOTEKAHUS  TEPBOM  pEaKIuu TpU  CTAHAAPTHBIX  YCJIOBUSAX,  HCIONB3ysd  3HAUCHUS
OKHCJIUTENHHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAJIOB:

H] + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,0O

H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + H,O

NH;ReO, +H, — Re + NH; + H,O

KBrO — 0O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA:

KMnO,s + NaNO, + H>,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na)S$;03+ NaOH —

Bi,O; + C —

Mg + HNOgz puse) —

3ajadga Ne3

Jlanbl 1Be OKHCIUTEIbHO-BoccTaHOBUTENbHBIE Mmapbl: KNO;, KNOjz; u Pb(NOgz);, PbO..
[Tonb3ysick TaOyuield CTAaHAAPTHBIX OKUCIHTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIUAIOB, COCTAaBBTE
ypaBHEHHE BO3MOXHOW peaknuu B ykazaHHo cpene (HNOj). Paccuwraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYEeCKHE CHCTeMbI»

B nomaminem 3amanuu o Teme «IeKTPOXUMUYECKUE CHCTEMBIY: MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTOpas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBpTe DIIEKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TMPOIECCOB U  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3ylolleld peakiuu, MNpoTeKarolel mnpu padoTe rajbBaHMUYECKOTO SJIEMEHTa
Co/Co(NO3); // AI(NO3)s/Al. Paccumraiite DJIC (E) raipBaHMYECKOTO 3JIEMEHTA TMPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHsAB MOTEHIMAN aHOAA PABHBIM CTAaHJAPTHOMY 3HAYEHUIO, PACCUMTANWTE KOHLEHTPAIUIO
KaTHOHOB METAJIJIa B KATOJIHOM pacTBope, mpu KoTopoit DJIC raisBaHMYECKOro 3JIEMEHTa YMEHBIIUTCS
Ha 0,02B.

3amayda Ne2

[IpuBenuTe CXeMbl SJIEKTPOJHBIX MPOLIECCOB U MOJEKYJSIPHbIE YPAaBHEHHUS peaKIIuii,
MPOTEKAIOIIUX NP JIEKTPOXUMHUUECKON Koppo3uu ranbBaHonapsl Co/Ni: a) B kucioil cpeze; 0) Bo
BJIQYKHOM BO3/yXE€.

Onpenenure yObUIh MAacChl aHOA MPU KOPPO3UH B KUCTOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amagya No3

CocTaBbTe DJIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (aHOJI HWHEPTHBIA) U
MOJICKYJIIPHOE YPAaBHEHHUE PEaKIUH, IPOUCXOIAIIEH TP DIICKTPOITH3E:

a) pacruiaBa NaOH;



0) pactBopa CoSOy,

BoeruncnuTte (akTHueckoe KONMMYECTBO METallla, MOJTYYSCHHOIO Ha KaTOJE MPH JIIEKTPOIIU3E
Co(NO3),, eciu 37eKTpOIIA3 IPOBOAMWIM B TeueHHH | 4. BrIxoa Meraia mo ToKy coctaBui 85%.

YKaxute BO3MOKHEIE IMPUYIUHBI YMCHBIICHUS BbIXOAa MCTAJJIAa 11O CPABHCHHUIO C PAaCUCTHLIM.

ocourwhE
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10.

11.
12.
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12.
13.
14.
15.
16.
17.

KoHTpoJibHBbIE BOIPOCHI 0 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe «XHMHUYEeCKasi TEPMOANHAMH KA

OCHOBBI XMMHYECKOI TEPMOJIMHAMUKHU: MTOHITHE CUCTEMBI, BUABI CUCTEM.
TepMmonnnamMuyeckue mapaMeTpbl U PyHKIIUUA COCTOSHUSI CUCTEMBI.

Buytpennss sneprus. Pabora. Temora.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

DOHTaNBNUs KaK QYHKIUS COCTOSHUS CUCTEMbI. DHTANIBINS 00pa30BaHMs BEIIECTBA.
TennoBoi 3¢ dhekT xumudeckoi peaknuu. GakTopsl, BIUSIONME Ha TEIIOBOK 3P heKT
XMMHYECKON PEAKIIUU.

Tepmoxumusi. 3akon ['ecca.

CanencrtBus u3 3akoHa ['ecca.

DOHTpOMUs KaK QYHKIMS COCTOSHUS CUCTEMBI.

Bropoii 3aKk0H TepMOIMHAMUKHU.

Tperuit 3aKk0H TEPMOIUHAMUKH.

Oueprust [m06ca.

Hamnpasnenue caMonpou3BOIbHOTO MPOTEKAHUSI XUMHUYECKUX PEAKIIHIA.

KOHTpOJILHLIe BOIIPOCHI MO TEME «XHMMHYeCKasi KHHETHKA)

Xumunyeckas KuHeTHKa. CKOpPOCTh XMMHUYECKOHN PEaKLMU U METOBI €€ PETYJINPOBAHMUS.
BnusiHue KOHLEHTpallMM HAa CKOPOCTb XMMMYECKOM peakiuu (3aKOH IeHCTBYIOLIMX
Macc).

Bnmstane Temriepatypsl Ha CKOPOCTh XUMHYecKoi peakiun. [Ipasuio Bant — Fodda.
Teopus aKTUBHBIX CTOJIKHOBEHMI AppeHunyca.

DHeprusi akTUBaIuu. Y paBHEeHUE AppeHuyca.

Teopus nepexoqHOro KOMIUIEKCa. DHEpreTHnyecKas AuarpaMma.

Kpusas Maxkcsenna — bonbiimana. Duepreruueckuii 6apsep.

Karanutuueckne CUCTEMBI.

Bimsiaue xaranuzaropa Ha CKOPOCTh XMMUYECKOM PEaKIUu.

I'oMOreHHBIN U reTepOreHHbIN KaTalus.

KonebarenbHble peakuuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.

KoHcTaHTa XMMHYECKOrO paBHOBECHS.

Cwmenienne xumuueckoro paHosecus. [Tpunnun Jle—Illarense.

BinsiHue KOHIEHTpanyy, JaBIECHUS U TEMIIEpaTyphl.

@da30BbIE PABHOBECUS.

@da30BbIE AMArpaMMBbl I OJHOKOMIIOHEHTHBIX CUCTEM.

KoHnTtpoJbHbie Bonnpockl 1o TeMe «PacTBopb»

[TonsTre pactBopa. PacTtBopuMocCTh BeniecTBa. PacTBOpuMOCTS rasa.

PactBopsl. CriocoObl BeIpaskeHHsI KOHIIEHTPAIIUH PaCTBOPOB (MaccoBast A0JIsI, MOJIIpHAs
KOHIICHTPAIIUSI, MOJIIPHASE KOHIICHTPAIMs SKBUBAJICHTA, MOJIbHAS JOJIS, THTD).
KonnuratusHble cBoiicTBa pacTBOpoB. M neanbHelii pacTBop.

3akousl Payms: I (tonomerpumueckuit) wu Il (30ymnmockonuueckuit U
KPUOCKOIIMUYECKUI).

Ocmoc. Ocmotrueckoe napienne. Cxema 0oCMOMETpA.

Kuc1oTHO-0CHOBHBIE B3aUMOJICHICTBHS BEIIECTB.
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12.
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HNonnas Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIC MTOHATHUS U MOJOKEHUS
Teopuu AppeHuyca.

Juccounarys KMUCIOT, OCHOBAHHM U COJIEN C TOUKH 3pEHUSI HOHHOW Teopuu AppeHuyca
(mpumepsr).

Crenens aucconuanuu. CUIbHBIE U CJIa0bIe AJIEKTPOIIUTHI.

Jluccormanus cnadbIx 3JMeKTPOIuTOB. KOHCTaHTa TUCCOIMAIIHH.

3akoH pazdasieHuss OcTBaIbIA.

Peakuyu noHHOTO 0OMEHA MEXTy STEKTPOIUTaMH (Ha IPUMEpE peakiuii o0pa3oBaHUs
CJ1a00ro 3JEKTPOIHUTA, OCAKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

HNonHnoe npoussencHue BoAbl. BOLOPOIHBIN U THAPOKCUIIBHBIN IIOKA3aTEH.

I'maponus coneit. Tunsl ruiponn3a cosen.

KonnuecTBeHHbIE XapaKTEpUCTUKU MpOLIecca THAPOIIH3a.

@akTOpbl, BAUAIOIINE HA ITPOLIECC TUAPOIIU3A.

KoHTpoJibHbIe BONpockl 10 TeMe «/lucnepcHble CHCTEMbI»

I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.
HucniepcHocts. Kitaccudukanum AucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInopuibHbie 1 110(GOOHBIE KOJIOUIBIL.
CriocoObl 1oTydeHus: KOJJIOUIHBIX PACTBOPOB.

CrpoeHne KOJIIOUIHBIX YacTHL.

IIpaBuno dasuca — [leckona.

Y cTONUMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIn3aTopBhl.
Koarymsimus nuodunbHbIX 1 THO0()OOHBIX KOJUIOHIOB.
CenumenTanys KOJUIOUIOB.

Koarymsiius KoJIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[Tpasuno Ulynsue — [Napau. Koarynupyromniast ciocoOHOCTb.
OnTHyeckue cBONCTBa KOJUIOUHBIX PAaCTBOPOB.
DNEeKTpUUYECKHE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «OKHCIUTEITbHO-BOCCTAHOBHUTEIbHBIE

MPOLECCHI»

OcCHOBHBIE TIOHSTHS TEOPUU OKHUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA.
OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxueiimne OKUCIMTEIN 1 BOCCTAHOBUTEIIH.

Tunsl OKUCIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIUil (TPUMEPHI).
OKHCIUTEITEHO-BOCCTAHOBUTEIBHEIN ITOTSHITAAIL.

VYpasuenue HepHcra.

CocraBneHne OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.
Hanpasnenne okucanTensHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME ((BHGKTPOXI/IMI/I‘-IGCKI/IC CHCTEMBD»

OnexTpoxumuyeckue cucreMsl. Kinaccupukarus 3JeKTpOXUMHUECKUX MTPOIIECCOB.
DIEeKTPOXMMHUYECKHE TMPOLECChl, NPOTEKAoIMe Ha TPaHMUIE pasjena «MeTaul —
pacTBoOp».

lNanpBarmdeckwmii amemenT Jdanuamsa — Sxoomn.

DNEeKTPOABMKYIAsl CHjla FalbBaHMUECKOIO DJIEMEHTA.

N3mepenne  3JIEKTPOAHBIX  MOTEHUMANIOB. PsAj  CTaHAAPTHBIX  3JIEKTPOJHBIX
noreHuuanos. CBOHCTBA METAIJIOB B COOTBETCTBUM C MX IOJOXKEHHUEM B pALY
HaIpsKEHUH.

VYpasuenue HepHcra.



17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
217.
28.
29.

DNeKTpOIN3 paciiaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE MPOIIECCHI.

OO6wenunennslit 3akon @apanes. Berxoa mo Toky.

Kopposus meramios. Knaccudukanus Koppo3nOHHBIX TIPOIIECCOB.
XuMuueckas KOppo3usi.

DNEeKTpOXUMHUYECKass KOppo3usi. AHOIAHOE OKHCIEHHE MeTajlia
BOCCTAHOBJICHUE OKUCIUTEIIS.

[Ipumepsl KOppO3UK B KUCIION cpelie U aTMOC(hEpHON KOPPO3UH.
CkopocTb KOppo3uH.

3amura METaJIIOB OT KOPPO3HH.

3alKTHBIEC TOKPBITHSL.

DNEeKTPOXUMHUYECKHE CIIOCOOBI 3aLIUTHI OT KOPPO3UH METAILIOB.
XHUMHYECKUE UCTOUYHUKH TOKA. ['albBaHUYECKUN 2JIEMEHT.
XUMHUYECKNE UCTOYHUKHU TOKA. AKKYMYJITOPBI.

XHWMHYECKUE UCTOUYHUKH TOKA. TOIUIMBHBIE 3JIEMEHTHI.

n KaToaHOC



IMPUJIOKEHUE 2

7. OeHOYHbIE CPEACTBA /IJIsl IPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTecranuia UMECT LI CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUIAHMPOBAHHBIX PE3YITATOB OOYUCHHUS 110 JUCIUTIIMHE 32 OTPEICICHHBIN Mepruo] 00ydeHHUS.

a) Ilnanupyemble pe3y/jbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOI aTTeCTANNH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCTBa

OIIK-2 Cnocoben (GopMmynupoBath 3amadu MpodecCHOHAIBHON NEATEeNhbHOCTH HAa OCHOBE 3HAHWMN, MPOQHIBHBIX DPa3/IeliOB MaTEMaTHYECKHX M
€CTeCTBEHHOHAYYHBIX JTUCIMILINH (MOIYJICH )

OIlK-2.1

BemonHsier THOCTaHOBKY 3amad B
(opManM30BaHHOM BH/IE HA OCHOBE
3HaHUI  OPOQWIBHBIX  Pa3[elioB
MaTEMATHYCCKHUX u
€CTECTBCHHO-HAYYHbBIX TUCIHUIUINH B
obnacTu npodeccuOHaTBLHON
AESATEIbHOCTH

Hepeueub meopemuidecKux 6onpocoe:

16.
17.

18.
19.
20.
21.
22.
23.

OCHOBBI XMMHMYECKOH TEPMOJAMHAMUKHU: CHUCTEMA, TEPMOJMHAMUYECKHE I1apaMETPBI
CUCTEMBbI, (YHKIIMH COCTOSIHUS CUCTEMBI. [IepBbIil 3aKOH TepMOIMHAMUKHU.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

OHransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

OHutponus. YpasHenue bonbiimMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKH.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakunn. Kunernueckas kpuasi.

CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. KatanuzaTopbl 1 KaTanTUTHYECKUE CUCTEMbI. [ OMOT€HHBIN KaTaius.

. KaTtanuzaTopbl 1 KaTaIUTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTains.

. XuMHueckoe paBHOBecHue. KOHCTaHTa XUMHUYECKOTO PaBHOBECHS.

. Cmemenne xumudeckoro paHosecus. [Tpunuun Jle [larense.

. PactBopb1. CiocoObI BeIpakeHUsl KOHIIEHTPAIIUU PACTBOPOB.

. PactBops! anektponutoB. CTeNeHh U KOHCTAHTA JEKTPOJIMTUUECKONW TUCCOIHAIIMU. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KuciaoT, OCHOBaHUM, cosiell. AM(pOTEpHBbIE AIEKTPOJIUTHI.

PactBopumocts. IlpousBeneHue pacTBOpUMOCTH. YCiIOBHUE 00pa3oBaHHsS U PAaCTBOPEHUS
OCaJIKOB.

Hucconnanus Boasl. MonHOE pounsseneHne Boabl. pH.

I'mnpomus coneii. CteneHb U KOHCTAHTA TUAPOIN3A.

Hucnepcusie cuctemsl. Kinaccudukanus. JinopunsHbie 1 110(0OHBIE KOJUTOUIBI.

CTpoeHue KOITOUIHBIX YaCTHII.

Koarymnsiuust KoJuIouJHbIX pacTBOPOB.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

BEIIECTB. Knaccudukanus




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

24. DneKTpoXuMHYECKUEe CUCTEMBI. 3akoHbl Dapanes. DIeKTpOAHBINA MTOTEHITUAI.

25. I'anpBannveckuii anemMeHT Jlanuais SIkoou.

26. DJIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [IpuMeHeHue aiekTponsa.

27. DnekTpoyin3. AHOMHBIM U KaTOIHBIA MPOIECCHI IPH AIEKTPOJIU3e pacTBOpoB. [IpumeHeHue
AIIEKTPOJIN3A.

28. Koppo3swus. Buasl koppo3un. CriocoOb! 3a1UThl METAIIOB OT KOPPO3HH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + CO, () = 2 CO ) + 2 H; (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUSHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M IpH  Temmeparype T =927°C,
ecnu TemioBoi 3¢ ¢deKT peakiuu 10 3aJaHHOW TemmepaTypbl HE H3MEHUTCS. YKaxXuTe: a)
BBIJIETISICTCSl WM IOTJIOUIAETCS 3HEPIHsl B XOJA€ peakuuu; 0) MpUUYMHY HAaWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) PU MOHMWKEHUU TEeMIIEpaTyphl, €CIU JaBJIEHHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkoabKO MULTHUIMTPOB 96%-HOTO pacTBOpa CEpPHOUM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyrommux coieit moasepratorcs ruaponusy: Na,SiOs. Cu(NOj),. KBr?
CocTtaBpTe MOHHBIE M MOJIEKYJSPHBIE YpAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEIOT pacTBOPHI ATUX COJEH?

5. 301b ruapoKcuaa Maraus noaydeH mytem cmemnBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Omnpenenure 3apsii 4acTUIl MOTYYEHHOTO 30JI1 M HAIHUIIUTE
(dbopMyity ero MULEILIBI.

6. PaccunTaiiTe 2JIEKTPOABIDKYILYIO CHIy U ONpPEJIEIUTEe HAIpaBJI€HUE CaMOMPOU3BOIBHOIO
POTEKaHUS peaximu npu CTaHJApTHBIX YCIIOBUSX, UCTIOJB3YS 3HAaYEeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H + HiPO, — J, + H3PO; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMS pEaKIHid,
MIPOTEKAIOIIUX [IPH AJIEKTPOXUMHUYECKOI Koppo3un raibBanonapsl  Co/Ni: a) B kucioii cpene; 0) Bo
BJIaKHOM Bo3ayxe. Onpenenure yOblUTb MacChl aHO/1A ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, eciiu
CKOpOoCTh KOppo3uu coctaBuia 0,01 r/4.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

8. CocTaBbTe JIEKTPOHHO-UOHHBIE YPABHEHUS 3JIEKTPOJHBIX IPOLIECCOB (aHOA UHEPTHBIN) U
MOJIEKYJISIPHOE YpPaBHEHHUE peaKkluu, IPOUCXOos1Iel pu 3nekTpoause pactBopa CoSO4, Beruncaure
(pakTHUECKOE KOJIMYECTBO METaslia, MONy4eHHOro Ha karone mpu siekrpoimnze Co(NOs)z, eciu
AJIEKTPOJIU3 TMPOBOJAMIM B TedeHUH | 4. Beixojg mMeraiia mo Toky coctaBuil 85%. Ykaxure
BO3MOYKHBIE IPUUNHBI YMEHBIIIEHUS BBIXOA METAJIA 10 CPABHEHUIO C PACUETHBIM.

OIIK-2.2

Bri6bupaet MaTE€MaTHYECKUI
anmapar s pereHus
(bopMann30BaHHBIX 33734 B 0071aCTH
npodeccuOHATbHON AeSITEIbHOCTH

Ilpumepnvie npakmuyueckue 3a0anus:

1. OnpenenuTb, ¢ KAKUMHU U3 YKa3aHHBIX HID)KE BELIECTB MOXKET B3aMMOJAEHCTBOBATH PacTBOP
IMJIPOKCHIa Kalus: HomoBoaopoaHas kuciora, xjaopua menu (II), okcun yraepoma (IV), oxeun
ceuHia (II), rugpokcun amoMMHUA, THAPOKCUA aMMoOHus. CocCTaBbTe ypaBHEHHS BO3MOKHBIX
peaknuii B MOJICKYIISIPHOW U HOHHO-MOJIEKYIISIPHOU (hopmax.

2. Ompenenure BO3MOXKHOCTh BOCCTaHOBIEHHMs okcuia xene3a FezOs yriepogom mpu
CTaHJapTHBIX ycioBusAx, u temneparype 1100 K. Peakuus Boccranosnenus FezO4: Fe304u) +4C
== 3FE(K) + 4CO(F)

3. TemneparypHslif K03(hHUIIUEHT peakyn paBeH 2,5. Kak H3MEHUTCSI CKOPOCTh PEAKIMU: a) IPH
noBbIIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu OoXJaXIeHUU peakuoHHON cMecu oT 50 g0
30°C?

4. Ina obparumoii peakiun FesOypq + Hypy = 3FeO) + H O 3anumure BIpaskeHHe KOHCTaHTBI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBelIWYeHUs] KOHUEHTPALUU MPOIYKTOB
peaxkuuu.

5. Ilpu mnpoxkanMBaHMM METANIMYECKOTO THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIH
pacTBOpsieTCSI B KOHLEHTPUPOBAHHOM CEPHOM KHCJIOTE€ M CIUIABIIAETCA CO Iuenoybto. UYro
IpeJscTaBiIsieT co0ol 3To coequHenre? Hanmummre ypaBHEeHUs BCeX YKa3aHHbBIX peaKIuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pacteopa?

7. Kakue BemecTBa M B KAaKOM KOJMYECTBE BBIACIATCA Ipu mnpoxoxiaeHun 48250 Kn
aneKTpudecTBa 4epe3 pactBop xyopuaa mapranma (II)? CocraBpTe cxemy 3JIEKTPOJH3a ITOTO
pacTBopa.

8. AnroMUHUI CKIIeTIaH ¢ Meablo. Kakoif n3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpPHOU
KHCJIOTHI ¥ aTMoc(epe BiaakHOTro Bo3ayxa? CocTaBbTe CXEMbI AIEKTPOXUMHUYECKONW KOPPO3HH.

9. IIpoBecTn aHaNM3 BIUSHUS KOHIIEHTPALIMA HA CKOPOCTh XUMHYECKOU pEeaKIIK1
Na,S;03 + H,SO, = S + SO, + Na,SO4 + H,O mno skcnepuMeHTanbHBIM JaHHBIM. [IpoBectn




Kon Nuaukatop AoCTHXEHUS

OI_[CHO‘IHBIG Cpe€acTBa
HHJUKaTopa KOMIICTCHIIM

06pa60TKy MOJIYYCHHBIX JaHHBIX C UCIIOJIE30BAHUEM COBPEMECHHBIX I/IH(bOpMaLII/IOHHBIX TEXHOJIOTHH.
P€3y.HBTaTbI OITOB NPCACTABUTL B BUJIC Ta6HI/H_IbI 1.

Tabmuma 1
Howmep O0BeM, Mt Konuenrpanus Bpewms CxkopocTthb
ombiTa | NaS,03 H,O H,SO4 Na;S,0s, 102 | nosBnenus peakuuu, 10,
MOJIB/JT MYTH, C 1

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 5,2

3) 3) 3 2 6,5

ITo naHHBIM TAaOIHUIBI 1 TOCTPOUTH rpadMK 3aBUCMMOCTH CKOPOCTH PEAKIUU OT KOHICHTPAIIMK
THOCY/Ib(aTa HATPHUS, OTIOKUB Ha OCH a0OCIUCC KOHIEeHTparuio Na,S;0O3, a Ha ocW OpAMHAT —
CKOPOCTh PEaKIiu.

CnaenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIMK THOCY/Ib(aTa HATPusl.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIIOIINE OLICEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHUM, U MPAKTUYICCKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW NUCUUIUIMHE MPOBOJUTCS B YCTHOH ¢opme mo Ouseram, KaKIblid U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MPAKTHUECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMICS JEMOHCTPUPYET MOPOTOBEI ypOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATUI JOMYCKAIOTCS OIIMOKU, MPOSBISAETCS
OTCYTCTBHE OT/ACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, O0YJAIOIINNCS UCTIBITHIBACT 3HAUYNTEIIBHBIE
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TEHO» - 00YUaOIIHNIICS HE MOKET MTOKa3aTh 3HAHUA HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIK, HE MOKET MOKa3aTh UHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



