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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl XUMUU

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

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojTy Ha 3acefanuu Kapeapsl XuMHUU

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu 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 CAMOCTOATEIHHOU PabOThl, HEOOXOAUMBIX ISl IPUMEHEHUSI XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumnirHa XuMus BXOAUT B 00s13aTEIbHYIO 4aCTh Y4€OHOI 0 I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

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

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHUS ), IOJyYEHHbIE IPU U3yYEHUH JaHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

MammHocTpouTeNbHbIE U HHCTPYMEHTAJIbHbBIE MaTepHallbl

DIEKTPOTEXHUKA

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIs) ¥ IVIAHMPYeMble Pe3yJibTaThl 00y4eHHus

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOYJs) «XHUMUsA» 00yUYarOIIMHACs JOJKEH
o0Js1afaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-4 CiocobeH KOHTPOIMPOBATh U 00eCIIeYBaTh MPOU3BOJICTBEHHYIO M SKOJIOTHYECKYIO
0€301acHOCTh Ha pabounX MECTax;

OIIK-4.1 Kontponupyer u obecrieunBaeT MpoU3BOACTBEHHYIO M S3KOJIOTHYECKYIO
0€30I1aCHOCTh Ha pab04YMX MecTax

OIIK-8 CnocoOeH y4yacTBOBaTh B pa3paboTke 0O0OIIEHHBIX BapUAHTOB PELICHUs TPOOIeM,
CBSI3aHHBIX C MAIIUHOCTPOUTEIBHBIMU IPOU3BOJICTBAMHU, BBIOOPE ONTHMANIbHBIX BAPUAHTOB
IIPOrHO3UPYEMBIX NOCIEICTBUI pellIeHHs Ha OCHOBE MX aHaJIN3a,

OIlK-8.1 VYyacTByeT B pa3zpaboTKe HCCIe0BATENBCKUX 3a]1a4, CBI3aHHBIX C
MaIIMHOCTPOUTEIHHBIMH MTPOU3BOICTBAMH

OIIK-8.2 BeiOupaeT kpuTepuu OLEHKH UCCIIeI0BaHUI B 001acTH
MaIIMHOCTPOCHHUSI




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

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 2  3a4€THBIX €IMHUI] 72 aKaJl. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabota — 55 akaj. 4acosB:

— ayauTopHas — 54 akaj. 4acos;

— BHeayAuTopHas — 1  akaj. 4yacos;

— caMocTosITelbHas pabota — 17 akaj. 4acos;

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

@dopma arTecTaluy - 3a4eT

AynuropHas X
KOHTaKTHas paboTa g QE) dopma TeKyIIero
Paszen/ Tema § (B akan. 4acax) é E{ Bun 5 KOHTPOJISI Ko
T — : g © | camocTosTeNEHO | yomeBaeMOCTHH | ooy
@) g £ paboThI MIPOMEKYTOUHOH
Texk. mal. | mpakT. e aTTeCTaluu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
u3yueHue
1.1 Xummaeckas yqeﬁﬁoixivn 3amura 3 OIIK-4.1,
4 6 2 Hay4YHOH KOHTPOJIbHOM OIIK-8.1,
TEepPMOANHAMHKA
JIUTEPATYPHI; paboThI. OIIK-8.2
- perieHne
KOHTPOJIBHOM
paboTHI.
- oopmieHHE
oTYeTa 1o
nabopaTopHO
pabore;
- pelieHue 3amura
JIOMAIITHETO nabopatopHoi OI1K-4.1,
1.2 XuMuueckas KHHETHKA 2 4 2 3amaHus Ne 2; pabotsl. lomanHee OIIK-8.1,
- 3aganue Ne 2. OIIK-8.2
2 CaMOCTOSITENEHOE TecTupoBanue.
n3ydeHUe
yaeOHOU 1
Hay4YHOU
JIUTEPATyPhI
- oopmieHue
oTdYeTa Mo
nabopaTopHOI
B
nabopatopHoi OI1K-4.1,
1.3 PacTBOpBI 4 8 5 33;);4;121{1\?‘:3' pabotsl. [lomamHee OIIK-8.1,
T 3aganue Ne 3. OI1K-8.2
i TecrupoBanue.
CaMOCTOSITENEHOE
n3ydeHue
yueOHOW U
Hay4YHOU




JIUTEPaTyphL.

- ohopmiieHHE
oT4era o
1abopaTopHOI
pa6_0Te, 63aumTa 5 OIK-4.1,
1.4 JTucriepcHble CUCTEMBI 2 4 2 T1abopaTOPHOH OIIK-8.1,
CaMOCTOSITENIbHOE paboThI.
OIIK-8.2
H3y4eHue TectupoBanwue.
yuebHO u
Hay4YHOU
JIATEPaTypPhIL.
- oopmIIeHHE
oTyera o
1abopaTopHOI
pabore;
- peleHue 3amura
1.5 OkuCIUTENBHO- JIOMAIIIHETO nabopaTopHO OIIK-4.1,
BOCCTAHOBHUTEJIbHEIE 2 4 2 3amanus No 4; pabotel. [lomaniHee OIIK-8.1,
TIPOIIECCHI - 3aganue Ne 4. OIIK-8.2
CaMOCTOSITETTbHOE TecTupoBanue.
U3ydeHHe
yueOHOH H
Hay4HOU
JIUTEPaTyphIL.
- oopmiIeHUE
oTdyera o
naboparopHoOn
paborte;
- pemieHne 3amura
1.6 DIIEKTpOXHMUCCKHE JIOMAIIHETO nabopaTopHO OIIK-4.1,
CHCTEMEL 4 10 4 3amanus Ne 5; pabotsl. lomanHee OIlK-8.1,
- 3amanue Ne 5. OIIK-8.2
CaMOCTOSTETbHOE TecTupoBaHue.
HU3y4YeHUe
yaeOHOW W
Hay4HOU
JATEPaTypHL.
HWroro no pazaeny 18 36 17
HWroro 3a cemectp 18 36 17 3auéT
HWroro no aucumruinHe 18 36 17 3aueT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

Jlexuu mpoXoAAT Kak B HH(GpOpMamoHHo! (opme, rie 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 -
KOHCYJIbTAIIN, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyICHTaM 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 MPOIIECCE MPETOAaBaHUS IUCHUILTHHBI «XUMHUS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAOOJIEe MOJIHO PEATH30BATh METO/1 MPOOIEMHOTO 00yUEHUS yepe3 MOCTaHOBKY
po6JIeM ¢ IOMOIIBIO IEMOHCTPALIUH SIBIEHUH, peaklinii WU IPOLIECCOB.

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

JIeKIIMOHHBIN MaTepual 3aKkperuisieTcs B Xo/ie JadopaTOpHbIX paboT, B X0/ KOTOPBIX
yueOHasi paboTa MPOBOAUTCS € PealbHBIMM XMMUYECKMMH BelecTBaMu. Ha npakTuueckux
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
IIpu npoBeeHUH MPAKTUYECKUX 3aHATHIA UCIOIb3YETCS METOJ] KOHTEKCTHOI'O O0yUYeHHUS,
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 Iapa, BapMallMOHHAs Ilapa; COBMEILAas €€ ¢ TEXHOJIOIHeld MOAYIbHOTO
00y4yeHUs. BBIMOIHUB 3KCTIEpUMEHT, oOyuatomuecss GopMyIUpyrT 0000IIEHHbIE BBIBO/IBI
10 CEpUU OIBITOB, UCMOJIb3Ys MPUEMBl AaHAJIOTHH U CPaBHEHHUS.

CamocrosTenbHas paboTa 00y4aroUMXcsl BKIOYaeT B cedsl 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
JIUTEepaTypsl B OMOIHMOTEKe, HanMcaHue pedepaToB U KypCOBBIX pabOT, MOATOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
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 AKCIIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOco0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JI000€ BpeMsl POUTH TECT, IPOaHATU3UPOBAThH
OIMOKH U TIPOUTH TECT BTOPUIHO.

6 YueOHO-MeTOUYeCKOE 00ecnieyeHHe CAMOCTOATEIbHOMH PadoThl 00yUar0IIHUXCS

ITpencraBieHo B npuaoxeHuu 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  (mara obpamienus: 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 JIUTEpPaTypa:

1. Komsina, JI. T'. Xumus : yaeOnoe nocodue / JI. I'. Konsana, JI. I'. Tapactok ; MI'TYVY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. onT. auck (CD-ROM). - 3ari. ¢ TUTYI. 3KpaHa.-
URL: https://host.megaprolib.net/MP0109/Download/MObject/1190 (mara oOpaleHus:
30.01.2026). - MakpooObeKT. - TeKCT : 3eKTpOoHHbBIN. - CBeneHus goctymnHbl Takxke Ha CD-ROM.,

2. Mynnuna, 3. P. OcHOBHBIE KJ1acChl HEOPraHMUECKUX COCIUHEHUH ;| yueOHOe
nocobue [ By30B] / O. P. Mynnuna ; MarHUTOropckuii rocyaapCTBEHHBIN TEXHUUECKUN
yausepcuteT uM. I'. K. HocoBa. - Maruurtoropck : MI'TY um. I'. K. Hocoga, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274  (nmata oOpareHus:
30.01.2026). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 3JeKTPOHHBIIA. -

Ceenenus goctynHsl Takke Ha CD-ROM.

3. MymnuHa, 3. P. Xumudeckas TepMoiuHaMuKa : mpakTukym / O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexuudeckuil yH-1 uM. I'. M. Hocosa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arun. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884  (mara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : AeKTpOHHBIN. - CBeAeH S OCTYIHBI Takxke Ha CD-
ROM.

4. Mumypuna, O. A. Xumundeckas kuHeTrka. COCTOSHE XMMUYECKOI'O paBHOBECHS :
npaktukyM / O. A. Mumypusa, 3. P. Mymnnuna, O. B. Epmiosa ; Marauroropckuii roc.
texHndeckuil yH-T uM. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1
CD-ROM. - 3arx. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698  (nara oOpameHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKTpoHHBIN. - CBeleHHs OCTYHBI Takke Ha CD-
ROM.

5. Menanuk, H. JI. PactBops! : npaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A.
MumypuHa ; Marauroropckuii roc. rexuudeckuil yH-T uM. I'. M. Hocosa. - Marauroropck :
MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (aara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKTpoHHbIN. - CBeleHHs OCTYMHBI Takke Ha CD-
ROM.

6. Mensauk, H. JI. lucnepcusie cuctemsl : npaktukyM / H. JI. Mensuuk, 3. P.

Mymnuna, O. A. Mumypusna ; Marauroropckuii roc. rexanueckuii ya-T um. I'. M. Hocoga. -
Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arun. ¢ tutyn. skpana. URL:
https://host.megaprolib.net/MP0109/Download/MObject/20681 (mara obGpamicHus:
30.01.2026). - MakpooOBeKT. - TekcT : 37eKTpoHHBIH. - CBeIcHHs JO0CTYIHBI Takxke Ha CD-
ROM.
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7. MymnHza, 3. P. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUU | IPAKTUKYM [AJ15
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHuTOrOpcKuii roc. TEXHUYECKH yH-T UM. [
. Hocoga. - Maraurtoropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (nmata
obpamienust: 30.01.2026). - MakpooObeKT. - TekeT : 37eKTpoHHBIH. - CBeleHHsI JOCTYITHBI
takxe Ha CD-ROM.

8. Konsana, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHbBIE peakiui. OCHOBBI
anekTpoxumuu : yaebnoe nocobue / JI. I'. Komsina, 3. P. Mynnuna ; 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. MymuHa, 3. P. DiekTpoxuMus : TpakTUKyM [ By30B] / O. P. Mymuna, O. A.
MumypuHa ; Marautoropckuii 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. - CBeleHHs OCTYIHBI Takke Ha CD-
ROM.

10. Koposun, H.B. O0miast xumusi: y4e0. Uit TEXHHYECKUX HAIIPaB. U CIIEI.

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

11. KpaTkwuii cripaBouHUK (PU3HKO-XUMHUYECKUX BennuuH / cocT.: H. M. bapon, A. M.
[Tonomapesa, A. A. Pasnensb, 3. H. Tumodeena; nox pea. A. A. Papnensi, A. M.
[Tonomapesoii. - 10-e uzn., uctp. u gom. - CII16. : UBan ®emopos, 2003. - 238 ¢. : wi. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEICTBEHHBIH.

12. V3BecTust BBICIIUX YI€OHBIX 3aBEJCHUNA. XUMUS M XUMUYECKAst TEXHOJIOTHUSI:
Hay4HO-TexHu4eckui xxypHain — ISSN 0579-2991.

B) MeToauuyecKue yKa3aHus:
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1. Mumypusna, O.A. DHepreTuka XMuMU4YECKHX ITPOLIECCOB: METOAUUYECKNE YKa3aHUs K
na0opaTOpHBIM paboTaM MO AMCUUIUINHE «XUMHUS» IS 00yJaIOIMIMXCs BCEX HANPaBICHUN
MOJITOTOBKH U CIIEUUAIbHOCTEH THEBHON Gopmbl 00yuenus / O.A. Munrypuna;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2016. — 11 c. — TekcrT : HEeMmoCpe1CTBEHHBIM.

2. Konsana, JI.T'. Xumuyeckas TepMOAMHAMUKA: METOJUYECKUE YKA3AHUS JJIs
CaMOCTOSITENIbHON Pa0OTHI O AUCHUIUINHE «XUMHUS» JUIsl 00YJaIOLIMXCS BCEX HAIPaBICHHUH
MOJITOTOBKH U crienuanbHocTeil Becex popm oOyuenns / JL.I'. Konsiga; MarHuToropckwii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. Y. Hocosa, 2020. —
18 c. — TekcT : HenmocpeACTBEHHBI.

3. Konsiza, JI.I'. CKOpoCTh XMMHUECKUX pPEAKLIMNA U XUMUYECKOE PAaBHOBECHE:
Metoanyeckue ykazaHus K 1a00paTOpHBIM paboTaM MO AUCIUILTUHE «XUMUS» JUIs
00yJaroImuxcs BceX HaNpaBJICHUH MOATOTOBKY M CHIEIIMATBHOCTEN BceX (hopM 0OydeHus /
JL.I'. Konsga, E.B. Tapacrok; Marauroropckuii roc. rexuudeckuii yH-T uM. I'. M. HocoBa. —
Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — TekcT : HernocpeCTBEHHbIH.

4. Ponuonosa, H.W. Xumudeckas KuHETHKA. XUMHUECKOE PaBHOBECHUE:
METOAMYECKUE YKA3aHUs I CAMOCTOSATEIIEHOW PaOOThI IO TUCIUTUTHHE « X UMD JUTS
00yJaroImuxcst BCeX HAIPaBJICHUH MOATOTOBKHU H CHEIHATBHOCTEN BceX (popM oOyueHus /
H.NU. Ponuonosa, A.Il. [TonomapeB; Marautoropckuii roc. TexHuueckuit yu-t um. I'. 1.
Hocosa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TexkcrT :
HEIOCPEICTBEHHBIMN.

5. Uymnpoga, JI.B. PacTBopsl: MeTon4eckas pa3paboTka K JIabopaTOpHBIM paboTaM Io
TUCHIUTUTAHE «XUMHSD JIJTsI 00YJaIOIIMXCs BCEX HAIPABICHHUA OTOTOBKH U
cnienuanbHOCTel Beex ¢popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K. Hocosa,

2020. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uynpona, JI.B. PacTBopsl: MeToin4ecKas pa3paboTKa K CaMOCTOATEILHOU paboTe
M0 JUCHUIUIMHE «XUMHUSD» JUIsl 00YYaIOLIUXCS 110 BCEM HaIpPaBJICHUSAM MOATOTOBKU U
crienuanbHOCTAM Beex ¢opm obyudenus / JI.B. Uynposa, 3.P. Mymnuna, O.A. MuypuHa;
Marunuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2017. — 26 c. — TekcT : HEMOCPEACTBEHHBI.

7. Konspa, JL.I'. KoyutoniHele pacTBOPBI: METOIMYECKHE YKa3aHUS K J1a00paTOpHOit
paboTe o AMCUUIUINHE «XUMUSD TS 00yJaIOIIMXCs 110 BCEM HalpaBJIEHUSM MTOATOTOBKHU U
crnienuanbHOCTAM Beex ¢opm obydenus / JI.I'. Konsana, JI.A. boassin; Marauroropckuii roc.
texHndyeckui yH-T uM. I'. . HocoBa. — Marnuroropck : MI'TY um. I'. 1. HocoBa, 2017. — 9
c. — Tekcr : HemocpeACTBEHHBIN.

8. Kossana, JI.I'. OkncantenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH: METOIUYECKUE
yKa3aHMs K 1a00paTOpHOil paboTe Mo AUCHUIUINHE « XUMHUS» [T 00yJaroIMXCs BCEX
HanpaBJIeHUH MOATOTOBKYU U crelMaibHoCcTel Beex ¢opm odyuenus / JI.I'. Konsina, E.B.
Tapacrok; Marauroropckuii roc. rexuudeckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 10 c. — TekcT : HenocpeACTBEHHBIN.

9. Komsna, JI.I'. OkucauTensHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AIEKTPOXUMUYECKUE
MPOIIECChl: METOMUECKas pa3paboTka K caMOCTOATENbHOM paboTe 11 00yJaromuxcs no
BCEM HaIPaBJICHHUSIM MOJI'OTOBKU U ClIeUaIbHOCTAM Beex Gopm oOyuenus / JL.I'. Konsna,
E.B. Tapactok, 3.P. Mymmna; Marauroropckuii roc. rexunueckuii yu-T uM. I'. M. Hocosa.
— Maruuroropck : MI'TY um. I'. W1. HocoBa, 2017. — 41 c. — Tekcr : HemocpeiCTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHAE ITPOLECCHI: METOJUYECKUE YKa3aHUS K
nabopaTopHOil paboTe MO AMCUUILUIMHE «XUMHSD» I 00y4aroluXcs M0 BCEM HANpPaBICHUAM
MOJITOTOBKHM M CHEIMATIbHOCTAM Bcex (Gopm obyuyenus / O.A. Mumypuna, H.W. Poauonosa;
Marnuroropckuii roc. rTexuuueckuit yH-T uM. I'. 1. HocoBa. -Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — TekcT : HenmocpeACTBEHHBIM.
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DjekTpoHHas 0a3a nepruoIuvecKux u3nanuii East View
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9 MaTtepuajibHO-TEXHUYECKO€E o0ecnevyeHne TUCUUIINHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNEe AUCIUTUINHBI BKIHOYAET:

VY4eOHble ayIUuTOpUN Ui IPOBEACHUS 3aHATHH JIEKIIMOHHOTO Tuna. OcHalleHue:
MynbTuMeauiHbIE CPEACTBA XPaHEHUS, IEpeJaul U IPEICTaBICHNUs HH(OPMaLIUH.

VY4eOHble ayIUTOpUN Ui TPOBEACHUS MPAKTUYECKUX 3aHATHH, TPYNIOBbIX U
HHIUBHUIYAJIbHBIX KOHCYJ'II)T&HI/I?I, TCKYLIETO KOHTPOJIA U HpOMe)I(YTOQHOﬁ aTrTecranuu.
OcHamenue: O6opyaoBaHue AJI BBITOTHEHUS JTa00OPATOPHBIX paboT, XUMHYECKast TOCY/a,
PCAKTUBEI, HaFHfII{HBIe MaTCpurajbI: Ta6J'II/IIIBI, CXEMBI, ITJIaKaTHhI.

[Tomerenust y1st caMOCTOSATENBHOM padoThl 00yvaromuxcsi. OcHaleHue:
[Mepconanbhbie KommbloTeps ¢ maketom MS Office, Beixoom B IHTEpHET U € JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BATEIBHYIO CPEly YHHBEPCHTETA.

[Tomemienus A XpaHeHUs: ¥ NPOPUIAKTUYECKOTO 00CITy)KUBaHUs Y4eOHOT O
o0opynoBanus. OcHamenue: Cremnaxu, celdbl 1s1 XpaHEHUs yueOHOro 000pYAOBAHHUS.
WucTpyMeHTHI 7151 peMOoHTa J1a00paTOpHOTO 000PYy10BaHMUS.



6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CaMocTrosTenbHass paboTa oOydaromuxcs MOApa3JesieTcss Ha ayJuTOPHYIO, KOTOpas
MIPOMCXOJUT KaK BO BpeMs JIaDOpAaTOPHBIX 3aHATUH, TaK W HA IUIAHOBBIX KOHCYIbTAIMSX, U Ha
BHEAYJIUTOPHYIO, MPOMCXOMASIIYI0 BO BPEMS IOJITOTOBKH CTYACHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATHUSIM U BBIIOIHEHHUS TOMAIIHUX 3aJaHUIA.

AynuTopHas caMOCTOsATENbHAas paboTa OOYYarOIIMXCSA  IPEANoJiaraeT  MPOXOXKICHUE
TECTUPOBAHUS 10 KaXKJIOMY pa3einy JUCIHHUILTMHBL. TeCThl BKIIFOYAIOT TEOPETUICCKUE U IPAKTHUECKUE
3aJlaHusA, OTBEThl HAa KOTOpbIE TPEOYIOT TJyOOKOrO IOHHMMAHHWs H3YYCHHOTO Marepuaja. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIAOMY BOIMPOCY MpenaraeTcsi 4eThpe BapuUaHTa OTBETOB, CpPeIu
KOTOPBIX OJUH WM HECKOJBKO MpaBWIbHBIX. OOpaOOoTKa pe3ysbTaTOB OCYHICCTBISICTCS IyTeM
COIIOCTABJICHHUS TOJIYUYEHHBIX PE3yJIbTATOB C ATAIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MakCHUMaIbHOE
KOJIMYECTBO OAIJIOB B K&k 101 Teme Kypca — 10.

KoHTpoJibHbIe BONPOCHI ISl 3AIHMTHI JIA00PaTOPHBIX padoT
Tema «XuMHYECKAs TEPMOANHAMHUKA)

DHepzemuKka XxumuuecKkux npoueccos
1. Moxer nm npouecc pacTBOPEHHs BEIIECTBA B BOJAE COINPOBOXKIATHCA POCTOM
SHTAJIbIIUU CUCTEMBI?
Mosxer i ycnoBue AH<0 xapaxkTepu3oBaTh paCTBOPEHUE BELIECTBA B BOAE?
Uto Ha3bIBaeTcs TEIUIOTOM (PHTANBIIMEN) paCTBOPEHUS BellecTBa?
UTto Ha3pIBaeTCs TEIUIOTOM (SHTAIBIIMEH) HEUTpaIU3aIun?
UTto Ha3bIBaCTCS TEIUIOTOM (SHTAIBIINEH) OCAKICHUS?
Kak u3mensiercs sHTaIbIMUS B 9K30TEPMUYECKUX PEAKIUAX?
Kaxkoii 3HaK MMeeT U3MEHEHHE SHTAJIBIINU SHAOTEPMUYECKON peakuuu?

Nooohkown

Tema «XuMnueckas KHHETHKA»

Ckopocmp xumuueckux peakuyuil

Yo u3yuaeT XuMHU4eCcKasi KHHETHKa?

JlaiiTe onpenenenre CKOpOCTH TOMOT€HHOM U FeTEPOreHHOM peaKIuil.

Ot Kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKOH peakiun?

JlaiiTe onpeneneHue 3aK0Ha JEHCTBHS Macce.

Yo Ha3pIBalOT KOHCTAHTOW CKOPOCTU?

Ot xakux GakTopoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyite npasuio Baut-I'odda.
Uro Ha3bIBaIOT TeMIepaTypHbIM KodpduuuenToM? Kakue oH MOXKET UMETh 3HAaUEeHUS?
[ToueMy noBbIlIEHNE TEMIIEPATYPhI YBEINYUBAET CKOPOCTh PEaKIUu?

NGO~ wWdE

Tema «PacTBOpBHD)

Ilpuzomoenenue pacmeopa conanoil KUcaomol U yCmano6ieHUe e20 MOYHOU KOHUEeHmpauyuu

Ilepeuncante OCHOBHBIE CITOCOOBI BHIPAXKEHUSI KOHIIEHTPAILMH PACTBOPOB.

2. Kak paccunrtaTe MOJSPHYIO KOHIEHTPALMIO PACTBOPA, €CJIM U3BECTHA 3KBUBAJIEHTHAS
KOHLIEHTpanus?

3. Kak paccuutaTh Maccy pacTBOpa, €clii HM3BECTHa MaccoBasi JOJsl pacTBOPEHHOTO

BELIECTBA B paCTBOPE U Macca BOJBI.

Uro Takoe SKBUBAJICHT BellecTBa?

Kak paccunraTe MOJISIpHYIO Maccy SKBUBAJIEHTa BeLleCTBa?

B kakux enquHuUIaX U3MeEpSIeTCsl TUTP PACTBOPEHHOTO BeleCTBa?

=

o ok
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NogakowhpE

BOoo~NoOR~WNE

NogakrownE

10.

11.

12.

0.

dnekmpoaumuyeckasn ouccoyuauus
Kakwue BemecTBa Ha3bIBalOTCS AIEKTPOIUTAMHU?
UTo TaKoe MEeKTPOIUTHIECKAs TUCCOHAIINS?
UTo Ha3BIBAIOT CTEMEHBIO TUCCOIUAIIAN ICKTPOIUTA?
Kaxkue 31eKTposuThl OTHOCSATCS K CUIIbHBIM?
B kakoM ciydae peakiiuu HOHHOTO 0OMEHa MPOTEKAT HeOOpaTuMo?
Kakwue BerecTBa B MOHHBIX YPAaBHEHUSX 3aITUCHIBAIOT B HIOHHOM BH/IE?

Tuoponus conei
Urto Takoe ruApoiau3 coyen?
Kaxkue conu moasepraroTcs Tuapoansy?
Kax onpenenuts cpeny pactBopa conu?
Uto Takoe creneHb ruaposunsa’
Kaxk paccunurarb KOHCTaHTY ruapon3a’?
Kaxkue akTopbl BIUSAIOT HA CMEIICHUE PABHOBECHUS PEAKIIUH THI-POIM3a COJIA?
[Ipu KakuX yCIOBHUSIX MOXKHO YCHUIUTh THAPOJIU3 COIN?

Tema «/lucnepcHbie cUCTEMBD)
Konnouonwsie pacmeoput
Kakue cucreMbl Ha3bIBalOT JUCTIEPCHBIMU?
2.ITo KaKuUM NMPUHLMIIAM MOKHO KJIacCU(UIUPOBATh JUCIIEPCHBIE CUCTEMBI?
UYro sBiIsIeTCSI OCHOBHBIM IPU3HAKOM KOJUIOMJIHOIO COCTOSIHUS BelllecTBa?
KaxoBa npupoza noBepXHOCTHON 3HEPrUn?
Kakumu cnocobamu MOYKHO MOJIYYUTh JUCHIEPCHBIE CUCTEMBI?
OOBsicHUTE MEXaHU3M YCTOHYHMBOCTH KOJUIOUAHBIX CUCTEM.
B yem cocTouT CyIIHOCTh arperaTuBHON yCTOMYNUBOCTH?
YeMm 00yciioBI€HA CETUMEHTALMOHHAs YCTOHUYNBOCTD?
Kakoii nmpouecc Ha3pIBaeTCs KOarysiiuein?
Ha3zoBute cnocoObl Koarysisiiuu 30J1eH.

Tema «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn»

OKucnumenvbHo-60ccmanosumesbuble peaKkyuu
Kakue peakuiuy Ha3pIBalOT OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIMU?
UYTo Ha3bIBalOT OKUCIEHUEM U BOCCTAHOBJICHUEM?
UTto Ha3bIBalOT OKUCIUTENIEM U BOCCTAHOBUTENEM?
Ha3oBute BeniecTBa, N3BECTHBIE KAK CUIIBHBIE OKUCIUTEIH.
Ha3oBute BeniecTBa, M3BECTHBIE KAK CUIIbHBIE BOCCTAHOBUTEIIN.
UTo Ha3bIBAIOT OKUCIIEHHON (POPMOI M BOCCTaBICHHOM (hopMoii BemiecTBa?
B kakux ciydasx BeliecTBa MNPOSIBISAIOT TOJNBKO OKUCIUTENbHYIO (yHKuuto? Ilpusenure
IIPUMEPBI.
B kakux ciydasx BeliecTBa MpPOSBISIOT TOJIBKO BOCCTaHOBUTENbHYIO (QyHKuMio? I[lpuBenute
IIPUMEPBHL.
B kakux cioyyasx BelecTBa MPOSBISIOT OKHCIUTENbHYIO M BOCCTAHOBUTENIbHYIO (YHKIUHU?
[IpuBenuTe mpUMeEpBI.
SBnsieTcd 1M BEIIECTBO, OTHAIOIIEE CBOM €-, B HEKOTOPOM pEAaKIMHM OKHCIUTEIEM WIH
BoccTaHoBUTENEM? OKHCIE€TCS OHO WJIM BOCCTAHABIMBAETCA?  YBEIWYMBACTCS WU
YMEHBIIAETCS €ro CTENEeHb OKUCIICHUS?
SIBnsercs 1M BEIECTBO, IPUHUMAIOIIEE €-, B HEKOTOPOM pEaKUUU OKUCIUTEIEM WIH
BoccraHoBUTEesleM?  OKHCISieTCd OHO WIM BOCCTaHABIMBAaeTcA?  YBEIMYMBACTCS  WIH
YMEHBILIAETCS €T0 CTENEHb OKUCIEHUS?
VYKakuTe CcTereHb OKUCIIEHUS aTOMOB B CIIEIYIOIIMX BEIIECTBAX: XJOopuA Oapusi, Hoa, XJopHas
KHUCJIOTA, IUaHU-UOH, TUIPOKCUJL MarHus, TeJIypoBas KUCIIOTA.



13.
14.
15.
16.
17.

YTo TaKo€ OKHCIUTEIHFHO-BOCCTAHOBUTEILHBIN IMOTSHITHAN?

Kakue peakuiny OTHOCATCS K peaklMsIM JUCIIPOIOPLIUOHUPOBAHUS?

Kakue peakunu OTHOCSATCS K BHYTPUMOJICKYJIIPHOMY OKHCIICHUIO - BOCCTAHOBJICHHUIO?
Kaxkue peakunu OTHOCSTCS K MEXKMOJIEKYJIIPHOMY OKHCJICHHUIO - BOCCTAHOBJICHUIO?
UTo Takoe 3IEKTPOABIKYIIAS CHUJIa OKHCIUTEIbHO-BOCCTAHOBUTEILHON peaKIuu?

oakrwdE

© o~
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TeMa «JIeKTPOXUMHYECKHE CUCTEMbD)

InekmpoxumuuecKkue npoueccol
DIIEKTPOXUMHUYECKUE CUCTEMBI.

Krnaccudukanus 31eKTpOXUMHUYECKUX MTPOLIECCOB.
lManpBanmdeckwmii aemeHT Jdanusis — Skoowu.
DNEKTPOABUKYIIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.
H3MepeHue 3J1eKTPOAHBIX TOTEHIIMAJIOB.

Psin cranapTHBIX 31€KTPOIHBIX MOTEeHIIUaN0B. CBOKWCTBA METAJIJIOB B COOTBETCTBUU C UX
MOJIO)KEHUEM B PSIAY HAMPSHKECHUM.

VYpaBuenue HepHcra.

DJIEKTPOJIU3 PACIIJIABOB M pACTBOPOB.

Karoaneie n aHOAHBIE TPOLIECCHI.

0. O6benunenHsiit 3akoH dapazes. Boerxo mo Toky.

Koppo3usa memannos

1.Yto Takoe koppo3us?
2.Kakwue BUIbI KOPPO3UHU BaM U3BECTHBI?
3. DneKTpoXxuMudeckass KOppo3us. AHOJHOE OKHCICHHE METajula M KaTOJHOE BOCCTAHOBIICHHE

OKHUCIHNTCIIA.

4.Tlepeuncnure criocOObI 3aITUTH METAJIOB OT KOPPO3HH.
5.1loyemy BO3pOCIa CKOPOCTH BBIACTICHUS BOJIOPOAA IIPpH 100aBIEHUH cOn?
6. CpaBHUTE pe3y/IbTaThl OMBITOB 110 KOPPO3UHU IPU KOHTAKTE JKeJie3a U IIMHKA, U JKeJie3a U MeTHOU

MIPOBOJIOKH B TUCTHIITMPOBAHHON M «MOpPCKOI» Boje. [ e mpoliecc mpoTekaer ObIcTpee U 4emM
BBI OTO 00BIACHUTE?

Bapl/laHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHUM IJI5 TEKYIIEro KOHTPOJIsA

XuMHu4yeckas TePpMOANMHAMHUKA

B Tectax mo teme «XuMHuuecKas TEpPMOJAMHAMUKAY: TIEPBBIE IIECTh 3aJaHUI OIEHUBAIOTCS B
0,5 6ama, cenpMoe — B 1 0ami, a BOCbMOE, IEBSITOE U IECATOE 3aJaHus — B 2 Oaja.

TecTt Ne 1

IIpu paccMOTpeHMHM XUMUYECKON PEAKIIUH cucmema 03Ha4acT:
a)
6)
B)
r)

UCXOJIHBIE PEAareHThI
MPOAYKTHI XUMUYECKON peaKIIK1
PEaKILUOHHBIN COCY [
HUCXOJHBIC pC€arcHThbl U MPOAYKThBI pCaKIINN
I1epBbIif 3aK0H (TepBOE HaYaI0) TEPMOIUHAMUKHA MAaTEMaTHUECKHU 3aIIUCHIBAETCS TaK:
a) PV=uRT B) K= Aep (- EA/RT)
6) K=R/Nj r) AU= Q-W

B sk30TepmMuueckoil peaknuu:

a) SHTAJIBIHS PEAKIIMOHHON cucTeMbl noBbImaercs (AH > 0)

0

) TeruioBo# 3¢ dexT peakiuu otpunareneH (Q< 0)

B) SHTAJIBIUS PEaKIIMOHHON crcTeMbl yMeHbIaeTcs (AH< 0)



T') IaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS
CrannaptHble TerioBbie 3((HEeKTh MPUHATO 0003HAYATD:

a) AUct B) Q1013
6) AHozgg F) AHct
Kakue u3 npuBeeHHBIX PEAKIHI IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2N,+ 3/2H,=NH3; AH = — 46 K][x/Mob
06) Hy+4/2 0,=H,0, AH = -242 K]I/monb
B) 1/2N,+1/20,=NO , AH = 90 K]I>x/moib
r) 1/2Hy+ 1/2 1,=HI, AH = 26 K]I:x/Moib

Kakas 13 HamucaHHBIX HWKE pEaKIMil OTBeYaeT TeruioTe oOpazoBaHMs okcuaa azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O0=NO B) 1/2 N+ 1/2 0, =NO
0) N+ 1/20,=NO r) NH;+5/20; =2NO+3H,;0
ITpu BoccTanoBnenuu 16r okcuaa menu( || ) mo peakmu :
CuO () + C (rpagur) = CU (o + CO (), mormotunock 22 K/ TEMI0THI.
DHranbnus o0pa3zoBaHus okcuaa menu ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
Hnsa peaknuu NiO ) + C (pagur) = NI g + CO (. Ompenenure BO3MOXKHOE HarpaBlICHHE
CaMOTIPOHM3BOJILHOTO TCUCHHS PEAKIIUHU TPU CTAHAAPTHBIX YCIOBHUSX U MpH Temieparype 627°C.

BemtectBo AH®9s  (KJIx/Momn) S%9s  (Ix/Monb*K)
NiO () -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO (p -110,5 1974

B orBere ykaxkurte 3HaueHus: >Hepruu ['mOOCa mpu CTaHIAPTHBIX YCIOBUSX, IIPU TEMIIEPAType

627°Cu Temneparypy Hadajla peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak u3MeHseTcst SHTPOIHS TPU Pa3I0KEHUN KapOOHaTa KabIHs?
a) yBEJIMYNBACTCS B) HE YMEHBIIIAETCS

0) yMeHbIlIaeTCst T') HE 3HaI0

10. [lanHas peakuus:

2KC103 (TB) —2KCl1 (TB)+302 (r) AH<O

MO>KET CaMOITPOU3BOJIHO MTPOTEKATh

a) B IPSIMOM HaIllpaBJIEHUU B) HE MOXET MPOTEKATh

0) B 0OpaTHOM HaIpaBlIEHUH T') HE 3HaI0

XuMuueckass KHHETHKA

B tecrax no Teme «XuMHuueckas KHHETUKAY: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3aAaHUS
oneHuBarorcs B 0,5 6ajna; mecroe, ceIbMOe, BOCEMOE, IEBATOE U AecAToe — B 1 0ajl, a OMMHHAAIATOE

—B 2,5 Oamna.

Tecr Ne 1

1. Pazgen XHUMUU, H3yanOHlHﬁ CKOPOCTHU U MEXAaHNU3MbI XUMHUYCCKUX pCaKHHﬁ, Ha3bIBACTCsA

a) XMMHUYecKast TEpPMOIHHAMHKA
0) TEpPMOXUMHUS
B) XUMHYECKas KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...

a) BpeMs, 32 KOTOPOE MOJIHOCThIO PACXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB




0) U3MEHEeHNEe KOJMYECTBA BEIIECTBA PEareHTOB (MM MPOAYKTOB) PEAKIIMK B €IMHUILY BPEMECHH
B eMHUIIE 00BeMa
B) KOJIMYECTBO BEUIECTBA MPOJIYKTOB PEaKLU K MOMEHTY OKOHYAaHHSI peakluu
3. B Kakux enuHUIIAX BBIPAKAETCS CKOPOCTh XUMHUECKON peakiunu?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB C
4. Or xakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOJIbI PEarupyIOLUX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIMOHHOTO cCocy/a
5. CocrosiHue XUMHUYECKOTO paBHOBECHS 00PaTUMBIX MTPOLIECCOB KOJTMUECTBEHHO XapaKTePU3yeTCs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOJYKTOB PEAKIHH
0) SHEpruei aKTHBU3aAIUU
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anuceiBaeTcs BbIpaskeHUE AJI1 CKOPOCTH peakliuu
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V = k[NO]"[H.0] 6) V = k[NHs][O] 8) V = kK[NOJ*[H,0]°
7. Kak 3anuiuercs BelpaskeHUE AJIs1 KOHCTaHThI paBHOBecHsl peakuuu A +2 B = C +D?
a) Kp = [C][D]/ [A][B’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3piBaeT 3HAYCHHUE TEIIOBOTO A (deKTa peakiuu?

ayl E.*t .
1
0) 2 2
v
B) 3 'y
/ :
— v

v

XOJI pEaKIfu

9. UYt0 MOXHO CKa3aTh O PEAKIUH, N300pKEHHOW Ha TUarpaMmMe K Bonpocy 87
a) HK30TepMHUECKas peaKIus
0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIs ONUCHIBAET COCTOSIHUE PaBHOBECHUS
10. PaBHoBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMELIAETCs BJIEBO.
a) IpY IOHM)KEHUH TeMIIepaTypbl
0) Tpy MOBBILIEHUH TEMIIEPATYPHI
B) MU MTOBBIIICHNY JIaBJICHUS
11. ina peakunu Cyy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBecHass KOHIEHTpaIusi BOJAOpoJa paBHa 1,2 Moaws/1. BeruucauTe HCXOAHYIO
KOHIIEHTPALIMIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0



PacTBOpbI

B Tectax mo Teme «PacTBOphI»: mepBOe 3amaHuEe OlEHHMBAaeTcs B 1 0Oajr; BTOpoe, TPEThE,

4eTBEpPTOE, MATOE U IIECTOE 3aaHus - B 1,5 Oana; cepmMoe, BOCBMOE, JIEBIATOE H JIECATOC — B
0,5 6ama.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K+ S0, = K,S0,
2) Cu* + S04 +2K" + 20H = Cu(OH),{ + K,S04
3) CuSO, + 20H™ = Cu(OH).d + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mu 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. J1na noxasneHus ruaponusa xjaopuaa xpoma (III) cnenyer
1) 100aBUTH CONIAHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PACTBOP BOJOH
4) TMOBBICHTH TEMIICPATYPY
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUIAPOCYIb(daTa KalblUsi U BOJIBI, CyMMa
KO3 PHUIUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCONMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4)6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpenenute MpoM3BeICHHE
pactBopumoctu AgyCy04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.107°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEIIECTBA — 3TO OTHOILLICHUE
1) Mmacchl BelecTBa K Macce BOIbI
2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIBI
3) Macchl BelllecTBa K Macce pacTBopa
4) KOJHMYECTBa BEIIECTBA K 00bEeMy pacTBOpa
8. K cnmaObIM 251eKTpoarTaM OTHOCUTCH ...
1) ruaPOKCHI aMMOHHUSI
2) THIPOKCH KaJTHsl
3)  XJI0pHI KalbIus
4) MaprasioBas KUCJIOTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO M KUCIYIO CpENy.
[IpnymnHO# 5TOTO ABIAETCA ...
1) osnexTponu3 coneit
2) IUCTIPONOPLUOHUPOBAHUE CONEH
3) ruapaTHpOBaHUE CONEi
4) THaPONIU3 COJCH
10.3nayenne PH uncroit Bosw ipu 25°C cocrasisieT
1)1 2) 7 3)0 4) 10

JAucnepcHble CHCTEMBbI

B tecrax mo teme «JlucnepcHsle cHCTEMBI»: NMEPBOE, BTOPOE, TPETbE€ M YETBEPTOE 3aJaHUs
olLleHUBarOTCs B | Gaut; msAToe M 1IecToe 3aJaHus - B 3 Oana.



Tect Nel

1. VkaxuTe pa3Mepsl YaCTHUIl KOJUIOUJHBIX CUCTEM

1) MeHbIIe | HM
2) oonbmie 100 M
3) ot 1 um 10 100 HM

2. Kakue uoHBI CHOCOOHBI BBI3BaTh KOAryJSIUIO KOJUIOMAA, YAaCTUILIBI KOTOPOTO HUMEIOT
MOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI
2) AQHHOHBI
3) MOJIIPHBIC MOJICKYIT

3. HJ’I?I KaKoro J9JICKTPOJIMTa IIOPOr' Koaryusiiuu KoJuionga C€ II0JOXUTCIbHO Sapﬂ)I(CHHOﬁ
YacTUIICH JOIKECH OBITHh HAUMEHBIITUM?

1) XJTOPHU]T KaJIHst
2) cynbGar Kanus
3) oprodocdar Kanus

4. Muuea 3015 umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPACT POJIb HOHHOTO CTadMiIM3aropa?
1) xsopun xenesa (111)
2) Boma
3) TUAPOKCH Kaus
5. Tlpu B3aumopeiictuu 20 mia 0,001H mutpara cBunua (11) ¢ 10 ma 0,02H cynbdara xanus
obpasyercss 30ib cyibdara cBuHna (lI). K kakomy aieKTpomy IOKHBI IEPEMEIIaThCs
YaCTHUIIBI IUCTICPCHON (ha3bl IPU AIIEKTpOIIn3e?

1) HAXOJISATCS B COCTOSTHUU JMHAMHUYECKOTO PABHOBECHSI
2) K KaToy
3) K aHOY

6. B nBe konGpl Hanmuro mo 50 mu 3078 TUApOKcHia skenes3a. [[nsg Toro utoObl BHI3BATh
KOaryJisiuio 30J11 HoTpeOdoBalIOCh 100aBUTh: B mepByto — 5,3 mit 1H pactBopa xmnopuaa kanus;
B Apyryto — 18,7 mu 0,001H pactBopa ¢ocdara Harpus. Berancnure mopor Koaryisiuu
Ka)KJJOTO 3JIEKTPOJIMTA.

OKHCINTEILHO-BOCCTAHOBUTEIbHBIE MPOIECCHI
B Tectax mo teme «OKHCIUTEILHO-BOCCTAHOBUTEILHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEepTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 Oana; mectoe — B 1 6ain; ceapmMoe U BOCbMOE — B 2
Oamna, a JeBsitoe — B 2,5 0aJIoB.

TecTt Ne 1

1. OKucauTENH — ATO aATOM, MOJIEKYJIa I UOH, KOTOPBIH ...

1) YBEIUYMBAET CBOIO CTEIIEHb OKUCIICHUS
2) MPUHUMAET DJIEKTPOHBI
3) OTZaeT CBOU JJIEKTPOHBI

2. ITporiecc BOCCTAaHOBJIEHUSI UMEET MECTO B Clly4yae, Korjaa ...
1) HENTpaJIbHBIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3apsKEHHBIE NOHBI
2) MTOJIOKUTEIBHBIN 3apsii HOHA YMEHBIIAETCS
3) OTpHULIATENbHBIN 3aps]] MOHA YBEITUUYHUBAETCS

3. U3 npencraBieHHbIX HIKE peakunii kK OBP nucniponopuroHupoBaHus NpUHAIIEKUT ...

1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S =MgS

4. K BOCCTaHOBUTEISIM OTHOCSTCS ...
1) MeTaJulbl, BOAOPOI, YTIAEPOI



2) aKTUBHbIE HEMETALIbI

3) AJIEMEHTHI, HAXOJSIINECS B CPEIHEN YaCTH ePUOTUUECKON CHCTEMBI
5. CreneHn OKHMCTICHHUS KUCIIOPO/a a) B BOJIE U 0) B TIEPOKCUIE BOAOPOIa COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;0)—1
6. Ilepmanranar kanusi B OBP, npoTekaromnux B KHUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...
1) karnona Mn**
2) ManrasaT-uona MnQO4%—
3) oxcuaa maprania (1) MnO

7. B peakiun, npotekarotei mo cxeme CrSz + KNO3; 2 K,CrO4 + K;SO4 + NO oKHCICHHIO TT0IBEPraroTCs
CIICAYIOIINE DJIEMEHTHI ...

1) a30T | cepa
2) cepa v XpoM
3) XPOM H a30T
8. Cymma k03(ppUIIMEHTOB B peaKlnK, MPUBEIEHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. CymMma ko3 dunmenton B peakipn KMnOy4 + HC oy, = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CUCTEMbI

B Ttecrax mo Teme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U TATOE 3aJaHUA
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBEpTOE 3aManus— B 1,5 Gania; mecroe u ceapMoe — B 2 Oaia.

Tect Nel
1. DaexTpoaHBIN TOTEHIIMAN ONIPEAETSIOT 110 YPABHEHHUIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) Bonsumana

4) Appennyca
2. Paccuwmraiite DJIC rampBanmueckoro snemeHta MgMgSO,||CuSO4Cu mpu craHmapTHBIX

YCIIOBUSAX
1) 2,03
2) 271
3) 2,71
4 081

3. Kakwue mpoaykThl 00pa3yroTcsl Ha KaToJie MPH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) BOJIOPO/T

2) cepedpo
3) a30THas KUCIIOTa
4) KHCIIOPOJI
4. Vxaxute cymMMy KO3(QGUIIMEHTOB B YypaBHEHUH AJIEKTpoin3a pacTBopa HuTpaTa meau (1I)
1) 12
2) 11
3) 10
4) 8

5. Kakas W3 TPHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMHA  MPOTEKaeT
CaMOTIPOM3BOJIHLHO B IIPSMOM HarpaBICHUH?
1). FeSO,; + Cu —...
2) CuSO, + Fe —...
3) CuSO4 +Na —...



4) HCI+Cu —...
6. Bpluuciure Maccy LMHKA, MOJYYEHHOTO MPH 3JEKTpoiu3e Cyib(ara IUHKA, KOTOPBIN
npoBoauiu B TeueHue 20 cek mpu cuie Toka 1A

1) 2,1-107*
2) 0,05

3) 0,013
4) 6,7-107

7. llpuBenuTe CXEMbl JJIEKTPOJHBIX IPOLECCOB U MOJEKYJISIPHOE YpaBHEHHE pEaKIUH,
NPOTEKAIOIIEH TPU DJICKTPOXMMHUYECKONH KOPpO3uH TanbBaHomapsl Zn|MQg B CEpHOKHCION
cpene. B oTBete ykaxkute cyMMy K03 PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUU.

1) 6
2) 5
3 4
4 8

BHeaynutopHasi camocTosiTelbHass padoTa 00yUYaIOMIMXCsl OCYIECTBIISICTCS B BUJIC M3YYCHUS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpopaboTKoi Marepuaia; ohOpPMIICHUS OTYETOB IO
nabopaTOpHBIM paboTaM U BBITIOJTHECHUS JIOMAITHUX 3aaHUH.

Bapl/IaHTI)I TeMaTH4eCKUX JOMAIIHUX 3aJaHuil 15 BHeayI[I/ITOPHOﬁ CaMOCTOAITEIbHOI paﬁoTbI
CTYACHTOB IO TeEMaM

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B nomarHem 3amaHuu 1Mo TeMe « XuMUYecKas TepPMOJUHAMUKAY: TIepBasl 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Gay.

3amaga Nel

Hns peakumn CHy ) + CO; (o = 2 CO () + 2 H, () onpenennte BO3MOXKHOE HalpaBlICHHE
CaMOITPOU3BOJIBHOTO TEUEHUS PEAKLIMU IIPU CTAHJAPTHBIX YCIOBUAX U nIpu  Temneparype T = 927 °c,
€clii TeII0BOM 3((EeKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISAETCS
WIA TIOTJIOUIAETCS PHEPrus B XOJ€ peakuuu; O0) NPUUYMHY HAWJIEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TeMnepaTypy Hadana peakiyH.

3amaga Ne2

Beruncanre temosoit  3ddekr peakunn: CaCs  + 2 HoOy = Ca(OH); () + C2H (), mone3ysce
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEMIOThI BBIICIUTCS UIIH
MOTJIOTHTCS TpU oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMUYECKUM YPAaBHEHUSIM paccuuTaiiTe TeMaoBON 3PHEKT peaKiuu:
Hypy + COz¢q)=CO + Ho Of). TepMoxummuueckue ypaBHEHHUS:

a) Hp ® T 15 0y ®= H,O (> AH = -241,9 xJIx;

6) 2 CO @ T O, = 2 COy (r)» AH =-566,2 xk]Ix.

JlomamHee 3axanue Ne 2
I10 TEME «XI/IMI/I‘IECKaH KHHETHKA»

B nomamaem 3amaHuu mo Teme «XHMMHUYECKas KMHETHKay: MepBas 3ajada orneHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4yeTBepTas u nsaras — B 1 6a.

3amayga Nel



Peaknus mporekaer nmo ypasHeHuio: O ) +2 CO y = 2 CO; (. HavanpHple KOHLEHTpanuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 m3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, korga mnpopearupyeT 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOH ¥ 00paTHOM peakiuy, €CIIU YBEIUYUTh JaBJICHUE B CHCTEME B J[Ba pa3a?

3amaua Ne2

ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO PU TEMIIEpaType
200 °C, ecin TemmeparypHblii KOdG(GHUIHMEHT CKOPOCTH peakiuy paBeH 2. Bo CKOIBKO pa3s H3MEHHTCS
IIPU 3TOM CKOPOCTh PEAKIHH?

3amaua Ne3

Haiinute HayanbHbIe KOHIIEHTPALIUUA UCXOIHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIMH:

Fe (yy + H20 () = FeO () + H (1), ecitu paBHOBECHBIE KOHIEHTPALMN PEATUPYIOIIUX BEILECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.

3amaua Ned

Hus peakumonnoi cucremsl: CO ) + HoO ) = COz (y + Hy () HavanbHble KOHLEHTPALMH
paBubl: [H2O] = 0,5 momaw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHIIEHTpAIMU PEareHTOB KOHCTAHTHI PABHOBECHS CICAYIOIIMX PEAKIIUN:

Nz(r) +3 Hz(r) =2 NH3(r), AH =-922 k]I x;
COQ(F) +C = 2 CO(F), AH =+160,5 KI[)K;
CO(F) + HzO(r) =CO, @ T Hz(r), AH =-41,1 x]JIx.

VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU OHMKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TMOBBIINICEHUU [NaBICHUS, €CIM TeMIeparypa
MMOCTOSIHHA.

Jlomamnee 3axanue Ne 3
mo reme «PacTBopbp)

B nomammnem 3amanum mo Teme «PacTBopel»: TepBas, BTopas, TpeThs M TMATas 3a7aud
orieHUBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6anna.

3amaua Nel

B xakom o0beme Bojbl cieayeT pactBoputh 1351 SnCly st nomydenus 3M pactBopa xjiopuia
oniosa (II) ¢ mnotHocTwIO p = 1,405 1/™Mn?

PaccuuTaiiTe: a) MaccoByrO JIOJII0 BEIIECTBA B pacTBope; 0) MOJSPHYIO KOHIEHTPAlUIO
SKBUBAJIEHTA; B) MOJISLIBHOCTh; T) THUTP; 1) MOJIbHYIO JIOJIFO0 BEIIECTBA B PACTBOPE.

3amaua Ne2

3aKOHUUTE MOJEKYJISpHbIE W HANHUIINTE COKpAlICHHbIE HMOHHbBIE YPaBHEHMsI peakuui
B3aMMOJECHCTBUS CIEAYIOIUX BEIECTB!

HBr + NaOH —

AgNO3; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)3 + H»,SO,4 —

Sb(OH); + NaOH —

3amaua Ne3

CocraBpTe 10 ABa MOJIEKYJISPHBIX YPABHEHUS pEaKLUi K CIEIYIOIIUM HOHHBIM:

Ba’* + CrO42' — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn®* +H,S

3agaua N4
Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.



3amaga Ne5
Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbTe

MOHHBIC ¥ MOJICKYJISIDHBIC YPaBHEHHS THJIPOJIM3a COOTBETCTBYIomMX coueil. Kakoe 3nauenne pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3azmaga Neb
Haiinure npoussenenue pactBopumoct PbCly, eciin B 200 Mt Bogsl pactBopsiercst 2,17 T 3Toro

COCIUHCHNA.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLIECCHI»

B nomamnem 3agannu mo teme «OKHCIUTEILHO-BOCCTAHOBUTEIILHBIE IPOLIECCH: TIEpBas 3a1a4a
orieHuBaercs B 1,5 6amia; Bropas — B 2,5 6aya; TpeThs — B 1 Oa.

3amaya Nel
[TonbGepure KOAPGUIUCHTHI B ypaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIIHM.

VYKaxuTe TUN KaXI0H peaklvu.

PaccuuTaiiTe »NEKTPOABIXKYLIYI0 CHJIY W ONpPEIEIUTE HaAIpaBiICHUE CaMOMNPOU3BOJIBHOIO
MPOTEKAaHUs  MEPBOM  peaklMud MNpU  CTAHAAPTHBIX  YCJIOBUAX,  HUCIONB3YS  3HAYCHHS
OKHCIIMTEIILHO-BOCCTAHOBUTEIILHBIX ITOTCHIIHAIOB:

H] + HsPO, — J, + H3PO; + H,O

HNO, — HNO3z; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H,0

KBrO — 0O, + KBr

3amaga No2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN:

KMnO,s + NaNO, + H>,O0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S$;03+ NaOH —

Bi,O; + C —

Mg + HNO3 (pa36) —

3agaga Ne3

Jausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjs; u Pb(NOs);, PbO..
[Tonp3ysice TabnuIEH CTaHIAPTHBIX OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX IOTEHIIMATIOB, COCTABHTE
ypaBHEHME BO3MOXXHOW peakiuu B yka3zaHHoiH cpene (HNOj). Paccuuraiite 3HadyeHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYEeCKHE CHCTeMbI»

B nomamnem 3amanuu o TeMe «IeKTPOXUMUYECKUE CUCTEMBIy: MepBasi 3a/1aya OIEHUBACTCS B
1 6amm; BTOopas — B 1,5 6aina; Tpethst — B 2,5 Oasna.

3agauga Nel
CocraBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKaIoIed Mpu paboTe raJbBaHUYECKOTO DIIEMEHTA
Co/Co(NOs); // AI(NO3)s/Al. Paccumraiite DJIC (E) rampBaHHUECKOT0 DJIEMEHTA MPHU CTAHAAPTHBIX
YCIIOBUSX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHIICHTPAIIUIO
KaTHOHOB METAJIJIa B KATOJIHOM pacTBope, mpu KoTopoit DJIC raisBaHMYECKOro 3JIEMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaua Ne2



[IpuBenure cxembl BJIEKTPOAHBIX TPOIECCOB U MOJEKYISpPHbIE YpaBHEHUS PpEaKIIHii,
MPOTEKAIOIINX MPHU IEKTPOXUMHUIECKON Koppo3uu ranpBaHonapsl Co/Ni: a) B KUCIIOH cpene; 0) BO
BJIQ)KHOM BO3IyXe€.

Onpenenure yObUTh Macchl aHOJA MPU KOPPO3UHM B KHUCIOW cpene 3a 20 MHH, €CIH CKOPOCTh
kopposuu cocrapmwia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJJIEKTPOJHBIX IPOLECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHME PEAKLIMU, IPOUCXOIAIIEH NP 3JIEKTPOIIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Bbraucnure ¢akTHueckoe KOJMYECTBO METallla, IMOJyYEHHOTO Ha KaToJe MPH DIICKTPOJIH3Ee
Co(NO3),, eciu 37eKTPOIIHA3 IPOBOAMWIM B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUUMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIa [0 CPABHEHUIO C PACUETHBIM.

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

1. OCHOBBI XMMUYECKOH TEPMOAMHAMUKHU: TIOHATHE CUCTEMBI, BU/IbI CUCTEM.

2. TepmonnHaMuyeckue napaMeTpbl U (PyHKIIUHA COCTOSTHUSL CUCTEMBI.

3. Buytpennss sueprusi. Pabora. Temora.

4. [lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

S. OHTaNbNMs Kak QYHKIUS COCTOSHUS CUCTEMbI. DHTANbIINSA 00pa30BaHMs BEIIECTBA.

6. TernoBoit a3pdexT xumudeckoit peakiuu. OakTopel, BIUAIONIAE HA TEIUIOBOK (P deKT
XUMHUYECKON peaKIuH.

7 Tepmoxumus. 3akon ['ecca.

8. CrenctBus u3 3akoHa ['ecca.

9. OHTponHs Kak (QYHKIHS COCTOSIHUS CUCTEMBI.

10. BTtopoii 3ak0H TepMOIMHAMHKHU.

11. Tperwnii 3aKOH TEPMOINHAMHUKHU.

12. Oneprust ['mb6ca.

13. Hanpasrenue caMonpon3BOJIbHOTO NMPOTEKAHUSI XUMHUUECKUX PEAKIIUM.

KoHTpoJibHbIe BONIPOCHI 10 TeMe «XUMHYeCKasi KHHeTHKA)

1. Xumunyeckas KuHeTHKa. CKOpOCTh XMMHUYECKOM peakiuu U METO/Ibl €€ PEryJINPOBaHMSL.

2. BnusiHMe KOHIEHTpaluu Ha CKOPOCTh XMMHUYECKOW peakiMM (3aKOH JeHCTBYIOIIHX
Macc).

3. Bnusiaue Temneparypsl Ha CKOpOCTh XUMHUUeckoi peakiuu. [Ipasuno Bant — odda.

4. Teopust akTUBHBIX CTOJIKHOBEHHMI AppeHunyca.

S. OHeprus akTUBAaLMU. Y paBHEHUE AppeHuyca.

6. Teopus nepexoqHOro KOMIUIEKca. DHEpreTnyeckas AuarpaMma.

7. Kpusas MakcBenna — bonbpiimana. DHepreTuueckuii 6apnep.

8. Karanutuueckue cucTemsl.

9. BnusiHue katanusatopa Ha CKOPOCTb XUMUYECKOHW pEaKIUH.

10. ['oMOreHHBIi 1 reTepOreHHbIN KaTalnus3.

11. KonebarenbHble peakiuu.

12. Xumunyeckoe paBHoBecue. OOpaTuMble U HEOOPATUMBbIE pEaKLUU.

13. KoHcTaHnTa XMMHUYECKOTO PABHOBECHS.

14. Cwmemenne xumuueckoro pasHoBecus. [Ipuanun Jle—Illatense.

15. BnusiHre KOHLIEHTpaK, AaBICHHUS U TEMIIEPATYPHI.

16. ®da30BbIC PaBHOBECHSI.

17. ®a3oBhIC AuarpaMmsbl Uil OAHOKOMIIOHCHTHBIX CUCTCM.



KonTtpouabsHbie Bonpocsl 1o Teme «PacTBopbn»

1. ITonsTne pactBopa. PacTtBopuMocTs BeniecTBa. PacTtBOpuMOCTS rasa.

8. PactBopsbl. CriocoObI BhIpakeHUs KOHIIEHTPAIMK PacTBOPOB (MaccoBast A0JIs1, MOJISIpHAsT
KOHLEHTpALUsl, MOJISIpPHAs KOHLEHTPALKs SKBUBAJIEHTA, MOJIbHASL 10JIsl, TUTP).

9. KosnmuraruHeie cBoMcTBa pacTBOPOB. M eanbHblid pacTBOP.

10. 3akonel  Paymsa: 1 (toHomerpmueckuit) wu Il (30ymimockomuueckuit U
KPUOCKOTIMYECKUH).

11. Ocmoc. OcmoTryeckoe napieHue. Cxema ocMOMETpa.

12. KucnoTHO-0OCHOBHBIE B3aUMOJIEHCTBUS BELIECTB.

13. Wonnas Teopus KHCIOT U ocHOBaHUN AppeHuyca. OCHOBHBIC MOHITHS U MOJIOKEHUS
Teopun AppeHuyca.

14, Juccounarus KUCJIOT, OCHOBAHUM U COJIEH C TOUKH 3pEHUSI HOHHOW Teopru AppeHuyca
(mpumepsr).

15. Crenens aucconuanuu. CUIbHBIE U CJIa0bIe AJIEKTPOJIUTHI.

16. Jucconmanus cinadbix 37eKTpoiauToB. KoHCTaHTa Aucconuanyi.

17. 3akoH pazoasneHuss OcTBagba.

18. Peakiiuu nonHOro 0OMeHa MeXy SJEKTPOIMTaMH (Ha MIPUMEpE peakiuii 00pa3oBaHus
CJ1a00T0 AJEKTPOIHNTA, OCAKA U Ta3a).

19. [IpousBeneHne pacTBOPUMOCTH.

20. Honnoe npousseneHue Boibl. BogopoaHblii U THIPOKCUIIBHBINA TOKA3aTENH.

21. I'maponus coseld. Tunel ruapoIn3a CONeH.

22. KonuuecTBeHHBIE XapaKTePUCTUKU MPOIlecca THIPOIN3a.

23. @dakTophl, BAUSAIONINE HA TIPOLIECC TUAPOIIU3A.

KonTpoJibHbIe Bonpockl 10 TeMe «/lucnepcHbie CHCTEMbI»

1. I'ereporennsie cMecu. [lucnepcHble CHCTEMBI.

2. HucnepcHocth. Knaccudukanum 1McrnepCeHbIX CUCTEM.

3. Komnnounnnsie pactBopsl. JInodunbHbie U 110POOHBIE KOJUIOUABI.

4. CriocoObl 1osTyyeHHsl KOJJIOUHBIX PACTBOPOB.

o. CrpoeHune KOJIJIOUTHBIX YaCTHII.

6. IIpaBuno dasguca — [leckosa.

1. VY CToNYMBOCTh KOJUTOMAHBIX CUCTeM. CTaOMIN3aTOPHI.

8. Koarynsus nuodunbHbIX U THO()OOHBIX KOJUIOMIOB.

9. CenumeHTanyst KOJUIOUIOB.

10. Koarymsiuys KoJIongHbIX pacTBOPOB 3JIEKTPOJIUTAMH.

11. [TpaBumno lyneue — Napau. Koarynupyromas crnocoOHOCTb.

12. OnTHyeckne cBONCTBA KOJUIOUIHBIX PACTBOPOB.

13. DNEeKTPUYECKHE CBOMCTBA KOJUTOMIHBIX PACTBOPOB.

KonTposbHbie Bonpockl 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
Npouecchb»

1. OCHOBHBIE IOHATHUS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.

2. OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEILIECTB.

3. Bakneime oKUCIUTENN U BOCCTAHOBUTEIH.

4, Tumbl OKHCIIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKITUH (TIPUMEPHI).

S. OKHCINTENBHO-BOCCTAHOBUTEIbHBIA IOTEHIIUA.

6. VYpasuenue HepHera.

7. CocraBiieHHE OKUCIINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI.

8. HanpaBiienne oKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.



11.
12.

13.
14.
15.

16.
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
27.
28.
29.

KoHTpoJsibHbIE BONIPOCHI 10 TeMe «DIeKTPOXUMHUYECKHE CUCTEMbD

DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3meKTpoXMMHUYECKUX POIIECCOB.
DNEKTPOXUMHYECKHUE IPOLECCH], IPOTEKAIOLIME Ha TIpaHMIE pas3jena «MeTaul —
pacTBOp».

lansBannyeckuit anmemeHT Januais — Sxkoow.

DNEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

W3mepenne  3JIEKTPOAHBIX  MOTEHUMANIOB. Psa  CTaHAAPTHBIX  3JEKTPOJHBIX
noreHuyanoB. CBONCTBA METAIJIOB B COOTBETCTBUM C MX IOJOXKEHUEM B pALY
HanpsHKEHUH.

VYpasuenue HepHcra.

DIeKTpOoIN3 PacIuIaBOB U pacTBOPOB. KaToiHbIE M aHOIHBIE TIPOLIECCHI.
OO6wenunennslii 3akon @apanes. Berxoa mo Toky.

Kopposus metannos. Knaccudukaiys KOppo3nOHHBIX MTPOLIECCOB.

Xumuyeckasi Koppo3usl.

DNEeKTpOXUMHUYECKass KOppo3us. AHOAHOE OKHCICHHE MeTalla M  KaTOJHOE
BOCCTAHOBJICHUE OKUCIIUTEIIS.

[Tpumepsl KOPPO3UK B KUCIION cpelie U aTMOC(hEpHON KOPPO3UH.

CkopocTh KOppO3uH.

3amura MEeTauioB OT KOPPO3HH.

3alMUTHBIC TTOKPHITHSL.

DIEKTPOXUMHYECKHUE CIIOCOOBI 3aIUTHI OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKH TOKA. ['albBAHMYECKUI DIIEMEHT.

XHUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XHWMHMYECKUE UCTOUYHUKH TOKA. TOIUIMBHBIE 2JIEMEHTHI.

HHPUJIOKEHHUE 2

7. OneHOYHBIE CPEACTBA AJIsl POBECHUS IPOMEKYTOYHOM aTTecCTANMU
[IpomexyTouHas  aTTecTalds UMEET  LEJbI0  ONPENElIUTh  CTENEeHb  JOCTHUKEHHS
3aIUTAaHUPOBAHHBIX PE3Y/IbTaTOB O0OYyUEHHS 110 TUCIMILIMHE 32 ONpEeICHHBIN MepHo 00yueHHs..

a) Ilnanupyemble pe3yabTarTbl O0y4YeHHS] M OICHOYHBbIE CPEACTBAa /ISl TNPOBeEACHUS

NMPOMEKYTOYHOM aTTeCTALMH:
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O1ieHOYHbIE CPENCTBA

OIIK-4 CnocoOeH KOHTpPONIMPOBaTH H oOecreyuBaTh MPOU3BOJACTBEHHYID M SKOJIOTHYECKYIO

0€30MacHOCTh Ha pabOYHMX MeCTax.

OIlK-4.1

KonTponupyet u
obecrnieunBaer
MIPOU3BOJICTBEHHYIO
1 9KOJIOTHYECKYIO
0€301acHOCTh Ha
pabounx MecTax

Ilepeuenv meopemuueckux 60npocos:
1. OcHoBBI XUMHUYECKOU TEPMOJIUHAMUKH: cucTeMa,
TEPMOJIMHAMUYECKHE IapaMeTpbl CHCTEMBbl, (DYHKIUU COCTOSHMS
cucrteMsl. [IepBblii 3aKOH TEPMOJUHAMUKH.

2. OHepreTuka XMMUYECKHUX MPOLIECCOB.

3. OHranbnus. 3aKoH ['ecca U ciencTBus U3 Hero.

4, OuTponus. YpaBHenue bosbiimana. BTropoil u TpeTuii 3aK0HbI
TEPMOAVMHAMUKH.

S. Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

6. Xumuyeckass KuHeThka. CKOpPOCTh XMMMUYECKOH pPEaKIHH.
CpenHsis M HCTHHHAs CKOPOCTH peakiuu. Knunernueckast Kpupasi.

1. CKopocCTb peakuy U METO/IbI €€ PEryINPOBAHHUS.

8. Bnusinue temmnepaTypbl Ha cKoOpocTh peakuuu. IIpaBuio
Bant-T'odda.

9. DOHeprusi  akTUBAaUMU.  AKTUBUPOBAHHBIA  KOMILUIEKC.
VYpaBHeHnue AppeHuyca.

10. KartanuzaTtopsl ¥ KaTaJIUTHYECKUE CUCTEMbI. ['OMOreHHBIN
KaTajus.

11. Karanuzaropsl 1 Kataautudeckue cuctemsl. ['eTeporeHHsbli
KaTajus.

12. XuMmuueckoe — paBHoBecwe.  KoHCTaHTa ~ XMMHYECKOIO
paBHOBECHSI.

13. Cmemenne xumuuyeckoro pasHoBecus. Ilpunmun Jle
[Tarense.

14. PactBopbl. CiocoObI BeIpaskeHUs! KOHLIEHTPAIUK PacTBOPOB.
15. PactBopbl  snektponuToB.  CTeneHb W KOHCTaHTa
IEKTPOIUTUYECKOH ucconuanuu. 3akoH pa3obasienus OcTBajibaa.
16. Jucconumanusi KHUCIOT, OCHOBaHMi, coieil. Am¢oTepHbie
IJIEKTPOJIUTHI.

17. PactBopumocTs. IIpousBenenue pacTBOPUMOCTH. Y CIIOBUE
00pa30BaHMs U PACTBOPEHUS OCAJIKOB.

18. Huccoumnanusa Boasl. MoHHOE npousBeaeHue Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOIU3a.

20. Hucnepcusie cucrembl. Knaccudukanus. JlnopunbHble u
110(hOOHBIE KOJIITOU/IBI.

21. CtpoeHure KOJTOUTHBIX YaCTHL.

22. Koarymnsiuust KoJuIouJHBIX pacTBOPOB.

23. OKHCIATEIFHO-BOCCTAHOBUTENIPHBIE  CBOMCTBA  BEIIECTB.
Knaccugukanus oKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

24, DIIEKTPOXUMHUYECKHE CUCTEMBI. 3aKOHBI ®Dapanes.
OneKTpOaHBIN OTEHIUAIL.

25. ["anpBanmveckuii anemenT Jlanusms SAxobu.

26. ONEKTPOXUMHUYECKHE CHCTEMBI: DJIEKTPOJIU3  PAaCIUIaBOB.
[IpuMeHeHue anexkTponnsa.

27. OnexTpoian3. AHOIHBIM M  KaTOAHBIM IPOLECCHl  IIPH

AIIEKTPOJIN3E€  pacTBOpoB.  llpuMeHeHue  3neKTpou3a.
Koppozus. Buasr koppo3uu. CriocoObl 3alMTHl METAIOB OT
KOppO3HH..




OIIK-8 Cnocoben yqacTBOBaTh B pa3pabOTKe 000OIIEHHBIX BAPHAHTOB PEIICHHSI TPOOJIEM, CBSI3aHHBIX

C MalIMHOCTPOUTEIBHBIMH MTPOU3BOJICTBAMH, BEIOOPE ONTUMAIBHBIX BAPHAHTOB IPOTHO3UPYEMBIX
MOCIIEACTBUI pPeLICHHS HA OCHOBE MX aHAIN3a;

OIIK-8.1

VYyacTByeT
pazpaboTke

B

HUCCICI0BATCIIbCKHUX
3aJa4, CBA3aHHBIX C
MalIMHOCTPOUTCIIbH

bIMHN

IMPOU3BOJACTBAMU

Ilpumepnvie npakmuyeckue 3a0anus

1. OnpenenuTh ¢ KaKUMHU M3 YKa3aHHBIX HUXKE BEILECTB MOXKET
B3alMMO/JICIICTBOBATh PAacTBOP TMAPOKCHIA Kalus: MOJAOBOJOPOJHAsS
kuciora, xjaopun meau (I1), okcup yriepona (IV), okcua ceunna (11),
TUIPOKCHUJL aTIOMUHUS, TUAPOKCU aMMOHUS. CoCTaBbTE ypaBHEHUS
BO3MOXXHBIX PEAKIUil B MOJIEKYJSIPHOM U HOHHO-MOJIEKYISPHON
dbopmax.

2. Onpenenute BO3MOKHOCTh BOCCTAHOBJICHHSI OKCH/IA JKele3a
Fe3O, yriepogoM mpu CTaHAAPTHBIX YCIOBUSAX W TEMIIEpaType
1100 K. Peakuus BoccranoBneHust Fe3Os: Fe3Oy) +4C ) = = 3Fe() +
4COp

3. Temmneparypusiii kodpdumnuent peakuud paBeH 2,5. Kak
M3MEHUTCS CKOPOCTh PEAKLMU: a) IPU MOBBIIIEHUH TEMIIEPATyphl OT
60 mo 100°C; 6) nmpu OXJIAKIECHUU PEaKIMOHHON cMmecu OoT 50 1o
30°C?

4. ns oopatumoit peakuun FesOux) + Hypy = 3FeOk) + H0(n
3alMIIUTe BhIpa)keHHE KoHCTaHThl paBHoBecust AH°, k/Lx = + 69.8.
[Ipennoxkute cHocoObl yBENMWYEHHs] KOHIICHTPAIMH TMPOAYKTOB
peaxkuuu.

5. llpu mnpokanvBaHUM METATMYECKOIO0 THTaHa oOpa3yercs
Oesblii MOPOIIOK, KOTOPBI PACTBOPSIETCS B KOHLEHTPUPOBAHHOMN
CEpHOIl KHUCIIOTE U CIUIABISETCS CO IIET0Ybl0. UTO MpencTaBiseT
coboil 310 coeauHenune? HamummTe ypaBHEHUs BCEX YKa3aHHBIX
peaKuui.

6. CKOJIbKO MIULTHIIUTPOB 96%-HOT0 pacTBOpa CEpHON KUCIIOTHI €
II0THOCTHIO 1,84 /M1 moTpebyetcst /i npuroTtosienus 2 n 0,25M
pactBopa?

7. Kakue BemecTBa M B KAaKOM KOJIMYECTBE BBIJCIATCS INPHU
MPOXO’KICHUU AJIEKTPOJI3a 3TOT0 pacTBOpa.

8. AnromuHMI ckienaH ¢ Meapio. Kakoi u3 metaninos Oyner
KOPpPOAMPOBATh B CPE/I€ CEPHOM KUCIOTHI U aTMOc(hepe BIaKHOTO
Bo31yxa? CocTaBbTE CXEMBI JIEKTPOXUMUYECKON KOPPO3UU

OIIK-8.2

Bri6upaer

KPUTEPUU OLIEHKH
HUCCIIEJOBAHUM B

oOJactu

MalIMHOCTPOCHUSA

Ilpumepuvie npakmuueckue 3a0anua:

IIpoBecTn aHanu3 BIMAHKWA KOHLEHTPALMM HAa CKOPOCTHb
XUMHYECKON peaKiuu
Na,S,0; + H,SO, = S + SO, + NaSO, + H,O mo
SKCIIEPUMEHTAIbHBIM AaHHBIM. [IpoBecT 00pabOTKy MOJy4YEeHHBIX
JAHHBIX C UCIOJIb30BAaHHEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHH. Pe3ynbTaThl ONTOB NpeACTaBUTH B BUJE TaOIHIIbI 1.

Tabmuma 1

Howme O6beM, Mt Konuentpa | Bpems | Ckopoc

p Na,S, | Ho | H,S s IIOSIBJIEH Th
OIBIT (OF} 0 Oq4 Na,S,03, Usl MyTH, | peaKiu

a 107 momn/n c u, 1 l02,

v

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9




4 4 4 2 5,2
5 5 3 2 6,5

I[To nanHpIM TaOnMIBl 1 MOCTPOUTH TpadHUK 3aBUCHMOCTH
CKOPOCTH pEaKIMy OT KOHIICHTPAIIUU THOCYIb(aTa HATPUSI, OTIOKHUB
Ha ocu aOcnucc kKoHueHTparuio NaxS;0Os, a Ha ocu opauHAT —
CKOPOCTh PEaKIIUH.

Cnenatb BBIBOA O 3aBUCHUMOCTH CKOPOCTH PpEaKIHH OT

KOHIEHTPALlUU THOCYIb(aTa HATpHS.

0) Ilopsiiok nmpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE]IN U KPUTEPHH
OLlCHUBAHMUSL:

IIpomexxyTouHass arrecTauus IO JUCHMIUIMHE <«XHMHS» BKIIOYACT TEOPETUYECKUE
BOIIPOCHI, TO3BOJISIOLINE OLEHUTh YPOBEHb YCBOCHHUS 00YYaIOIMMUCS 3HAHUHN, U IPAKTUYECKUe
3a/laHusl, BBISBIISIIOIIME CTENIEHb COPMUPOBAHHOCTH YMEHUI U BIIaJIeHUH, POBOUTCS B (hopme
3ayeTa.

3a4yer 1Mo MAHHOW AMCUUIUIMHE MPOBOAUTCS B YCTHOH (opme mo Omieram, KaKAbId U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJHO MTPAKTUYECKOE 3aJaHHE.

Ilokazamenu u Kpumepuu OUeHUBAHUA 3auema:

«3a4YTeHO» - 00ydJaroUUiicsd IEMOHCTPUPYET MOPOrOBbIM YpOBEHb C(HOPMUPOBAHHOCTU
KOMIIETEHIIMM: B XOJ€ KOHTPOJIbHBIX MEPOINPUATUI JONYCKAIOTCS OIIMOKH, HPOSBISAETCS
OTCYTCTBHUE OTJICJIbHBIX 3HAHUH, YMEHU, HABBIKOB, O0yUYarOIIMIACS UCIBITHIBAET 3HAUUTEIIbHBIE
3aTPYAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSIMU M YMEHHUSAMMU IPU UX IIEPEHOCE HA HOBBIE CUTYaLUH;

«He 3a4TeHO0» - 00yJaIOLIUICs HE MOXKET IT0Ka3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS U

00BbsIcCHeHUST HH(POPMAITUH, HE MOXKET TTOKa3aTh MHTEJUICKTYya bHbIE HABBIKA PEIICHUS TPOCTHIX
3a7ad.







