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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 r. 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

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopena s peanuzaruu 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

JucuumirHa XuMus BXOAUT B 00s13aTENIbHYIO 4acTh Y4€OHOI0 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, BIIAJICHNUS), IOJYyYEHHbIE IPU U3yYEHUH JAHHOM JTUCLUIUIMHEI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus:

B pe3ynbrare ocBOeHUS AUCUUILUIMHBL (MOAYI) «XUMUS» 00ydaromuiics JOJKEeH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUSAMMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnocoben IMPUMCHATH CCTCCTBCHHOHAYYHBIC O6H.[CI/IH)K€HepHLIC 3HaHHUA, MCTObI
MATCMATHYCCKOI'0 aHaJIn3a U MOJACJIMPOBAHUS B HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH,

OIIK-1.1 PemraeT crannapTHbeie mpodeccrOHATBHBIE 32/1a41 C IPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHUM
OIIK-1.2 IIpuMmeHseT MeToABI MOACIIMPOBAHNS U MATEMATHYECKOTO aHAIN3a JUIs

penieHus 3a1a4 B npo(ecCHOHaANBbHON AeSITENHHOCTH




4. CTpyKTYypa, 00bEM U COEpKaAHNE TUCUUIIMHBI (MOXYJIs)

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

HHUCJIIC:

— KOHTaKkTHas pabora — 58,1 akaz. 4acos:

— ayauTopHas — 54 akaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosITenbHas pabora — 14,2 akaj. 4acos;

— B (popMe npakTuieckoil moarotoBku — 0 akaj. vac;

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

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas = o
o KOHTaKTHas paboTa E z ®dopma TeKyIero
=
Paszen/ Tema % (B akaj. yacax) E > Bung 3 KOHTPOJIS Kox
g 8 © | camocrosiTenbHON |  ycIIeBaeMOCTH H
JIACIMTUTAHBI 5 B = . | xommerenun
3 S & paboThI MIPOMEKYTOUHOM
Tex mal. | mpakr. 2'g aTTeCTalnuu
3aH. 3aH. | O &
1.
- oopmIieHHE
oTyera 1o 3ammra
1.1 Xunacckas nabopaTopHOM nabopaTopHO OIK-1.1
) 6 4 2 pabore; pabotsl. JlomarHee .
TepMOJUHAMUKA OIlK-1.2
- perieHne 3amanue No 1.
JIOMAIIHETO TectupoBanue
3aganus Ne 1;
- oopmieHHE
oTueTa 1o 3amura
nabopatopHoi nabopaTtopHoi OINK-1.1
1.2 Xumuueckasi KHHETUKA 4 2 2 paborte; pabotsl. [lomarnee OITK 1' 2’
- pelieHue 3amanue Ne 2. '
JOMAIIHEeTO TectupoBanue
3amanus Ne 2;
- oopmieHHE
1 oTyera 1o
nabopaTopHOi
pabore;
- perieHne 3amura
JOMAIIHEeTO nabopaTopHOH OIK-1.1
1.3 PactBopsl 8 4 2 3aganus Ne 3; paboTtsl. JJomarinee )
OIlIK-1.2
- 3aganue Ne 3.
CaMOCTOSITENBEHOE TecTupoBanue
U3y4YCHHE
yueOHOI U
Hay4YHOU
JUTEPATYPHI
odopmnenue
(cl))TfeTa o 3amura
N nabopaTopHOi OIlK-1.1
1.4 JTucriepcHbIe CUCTEMBI 6 2 2 J1abopaTopHO '
A P parop paboTsl. OIlK-1.2
pabore;
TectupoBanue
- CAMOCTOSTEIHEHO




€ U3y4eHUe

y4eOHOH U
HayJHOU

JUTEPATyPHI

1.5 OkucnurenpHO-
BOCCTAHOBUTEILHEIE
MPOLIECCHI

odopmnenue
oT4eTa 1o
nabopaTopHO
pabore;

- perieHne
JIOMAIIHEeTO
3agaHusa Ne 4;
CaMOCTOSTENbHOE
n3ydeHue
yueOHOH U
HayJHOU
JIUTEPATYPhI

3amuTa
1a60paTOpHOI
pabotsl. JlomalHee
3agaHue Ne 4.
TectupoBanue

OIIK-1.1,
OIIK-1.2

1.6 DnekTpoXuMHYECKHE
CHCTEMBI

4,2

- oopmieHHE
oT4eTa 1o
nabopatopHoi
pabore;

- pemeHue
JOMAIIHETO
3aganus Ne 5;
CaMOCTOSITENEHOE

U3yueHue
yueOHOH U

HaY4YHOU
JIUTEPATyPhI

3amura
nabopatopHon
pabotsl. JlomariHee
3aganue Ne 5.
TectupoBanue

OIIK-1.1,
OIIK-1.2

HWroro o pazneny

36

18

14,2

Hroro 3a cemectp

36

18

14,2

OK3aMCH

Htoro no JUCHOUITIIINHE

36

18

14,2

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeI0BAaTEIbHOE U3II0KEHHE MaTeprala B JUCIUIUTMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popme JieKuuit-6ece1bl Win Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIMH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIeHTaM IS
CaMOCTOSITENIFHOTO U3YyUEHHUs], Ul OJATOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00Pa30M, JICKITUS
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 JEMOHCTPALIMOHHOTO XUMHUYECKOTO IKCIIEPUMEHTA, KOTOPBIN
MO3BOJISIET HAOOJIEe MOJIHO PEATH30BATh METO/1 MPOOIEMHOTO 00yUEHUS yepe3 MOCTaHOBKY
po0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBICHHUH, PeaKLUi UITH ITPOLIECCOB.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeIbHON
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3alliH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX paboT, B X0€ KOTOPbIX
yuyeOHasi paboTa MPOBOAUTCS € pealbHbBIMU XMMUYECKMMH BeriecTBamu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUTh MAaTe€pUall IyTeM BBISBICHUS CBA3EH MEKIY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas napa, BapHMallMOHHas Ilapa; COBMEILAs €€ ¢ TEXHOJIOIHel MOAYJIbHOTO
oOyueHus. BBIMOTHUB 3KCIEpUMEHT, 00yJaromuecs GopMyIHpyIOT 000OIICHHBIE BBIBOBI
10 CEpUU OIBITOB, UCIOJIb3Ys MPUEMbl AaHAJIOTHH U CPAaBHEHUS.

CamocrosTenbHas paboTa 00y4aroLMXcsl BKIOYaeT B ceds caMble pa3HOOOpa3Hble
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1abopaTopHbIX pabOT, MOJArOTOBKA K MPAKTUKYMY, U3y4eHHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectannu.CamMocTosTeNbHas paboTa 00yJyaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyIeHUs TEOPETUYECKOT0 MaTepuaa, U3JI10)KeHHOTO
IpernoiaBaTeseM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSTENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33JJaHUH U TIOATOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 3aJlauaMu, CTOSIIIUMHU MIEpe]] TPeroiaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENICHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, MOJIYYE€HHBIX [TPU U3YUYE€HUH Kypca Hapsiay C BBISIBIEHUEM CTEIIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYyYEHHBIX 3HAaHUH, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢dopmamu kKoHTpoJIs. OOydarOLUIMMCs MTPEUIaraloTcs TECThI U 337a4M B SJIEKTPOHHOM BHJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPOUTH TECT, MPOAHATU3NPOBATh
OIMOKH U TIPOUTH TECT BTOPUIHO.



6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[TpencraBieHo B npuioxeHuu 1.

7 OneHo4YHbIe CpeACTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYEeCKOEe M HH(POPMALIMOHHOE 00ecieYeHue TN CUMILTUHBI

a) OcHoBHas JIMTepaTypa:

1. l'enpdpman, M. U. Xumus : yueonuk / M. U. I'enedman, B. I1. FOctpaToB. — 4-¢
m3a. — Cankr-IlerepOypr : Jlanb, 2022. — 480 c. — ISBN 978-5-8114-0200-7. —

Tekct :anekTpoHHBIH // JIaHb : 31eKTpoHHO-0MOMoTeyHas cuctema. — URL:
https://reader.lanbook.com/book/210221  (mara obparuenus: 15.01.2026). — Pexum

JOCTyMa: JIJIsl aBTOPU3. TOJIb30BaTeNeH.

2. Axmeros, H. C. O6mias u HeopraHudeckas Xumus : yaeOHuk s By3os / H. C.
AxmeroB. — 14-e uzn., ctep. — Cankr-IlerepOypr : Jlanb, 2025. — 744 ¢. — ISBN 978-5-
507-50851-8. — Tekcrt : anekTpoHHbIH // JIaHb : 37EKTPOHHO-OMOIMOTEYHAs CUCTEMa. —
URL.: https://e.lanbook.com/book/481298 (marta obpamenus: 18.01.2026). — Pexum
JOCTYMA: JIsl aBTOPU3. TOJIb30BATENEH.

0) lono/IHUTeILHAS JIUTEPaTypa:

1. Komsima, JI. T'. Xumus : yae6noe mocodue / JI. I'. Komsna, JI. T'. Tapaciok ; MI'TYV. -
Maruutoropek : MI'TV, 2015. - 1 anektpos. onrt. guck (CD-ROM). - 3ari. ¢ TuTyi1. sKpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/1190 (nara obpamieHus:
07.03.2024). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeleHHs 0CTYyHBI Takke Ha CD-
ROM.

2. Mynnuna, 3. P. OCHOBHBbIE KJIacChl HEOPraHMYECKUX COEIMHEHUH | yueOHoe
nocobue [ By3oB] / 3. P. Mymnuna ; MarHUTOTOpCKUN TOCY/1apCTBEHHBIA TEXHUUECKUI
yauBepcuteT uM. . Y. HocoBa. - MarauTtoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyim. ’kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274 (xarta oOpaiieHus:
07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooOBeKT. - TEKCT : 37IeKTPOHHBIH. -
Ceenenns noctynssl Takke Ha CD-ROM.

3. Mynnuna, O. P. XuMnueckast TepMoAMHaMUKa : mpakTukym / O. P. Mynnuna, O. A.
MumypuHna ; Marautoropckuii roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. UI. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (mata oOpaiieHus:
07.03.2024). - MakpooOBeKT. - TekcT : aneKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumnueckasi kuHeTuka. CoCTOSSHHE XMMUYECKOTO paBHOBECHS :
npaktukym / O. A. Mumypuna, O. P. Mymiuna, O. B. EpuioBa ; Marauroropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. - Maraurtoropck : MI'TY um. I'. . Hocosa, 2019. - 1
CD-ROM. - 3arx. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nata oGpamieHus:
07.03.2024). - MakpooOBeKT. - TeKcT : aeKTpoHHBIN. - CBeleHHs AoCTymHBI Takke Ha CD-
ROM.

5. Menanuk, H. JI. PactBops! : npaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexuudeckuil yH-1 uM. I'. M. Hocosa. - Marauroropck :
MI'TY um. I'. UI. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nata oOpaiieHus:
07.03.2024). - MakpooOBeKT. - TeKcT : aneKTpoHHBIN. - CBeleHHs AoCTyHBI Takke Ha CD-



ROM.

6. Mensanuk, H. JI. Tucniepcubie cucremsl : npaktukym / H. JI. Measuuk, 3. P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexunueckuit yH-T um. I'. . Hocosga. -
Maruutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3ar:. ¢ TuTyn. 9KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20681 (nata obpareHus:
07.03.2024). - MakpooObeKT. - TekcT : aeKkTpoHHbIN. - CBeleHHs AoCTynHbI Takke Ha CD-
ROM.

7. MymiuHza, 3. P. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIIUY | IPAKTUKYM [AJ15
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 (nara
obpamienust: 07.03.2024). - MakpooObekT. - Teker : 21eKTpoHHBIN. - CBeIeHUS JOCTYITHBI
takxe Ha CD-ROM.

8. Konsana, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHbBIE peakiui. OCHOBBI
aneKTpoxumMuu : yaeonoe nocodue / JI. I'. Konsina, O. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 58 c. : wi., Tabiu. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/159 (mara oOpamieHwus:
07.03.2024). - MakpooOBeKT. - TeKCT : 3JeKTPOHHBIH.

9. MymuHa, D. P. DiekTpoXuMus : IpakTHKyM [ By30B] / D. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3armn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (mata obpaieHus:
07.03.2024). - MakpooObeKT. - TekcT : aneKTpoHHbIN. - CBeieHus A0CTYyHBI Takke Ha CD-
ROM.

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

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

11. KpaTkuii cipaBouyHUK (PU3UKO-XUMHUYECKHX BenyuH / coct.: H. M. baposn, A. M.
[Tonomapesa, A. A. Papaens, 3. H. Tumodeera; mox pea. A. A. Papnens, A. M.
ITonomapeBoii. - 10-e uzn., ucnp. u gom. - CII6. : IBan ®@enopos, 2003. - 238 c. : mi. - ISBN
5-8194-0071-2. - TekcT: HETTOCPEACTBEHHBIM.

12. U3BecTus BBICIINX YU4EOHBIX 3aBeACHUN. XUMUS U XMMUYECKast TEXHOJIOTHSL:
Hay4YHO-TexHHueckuil xxypHan — ISSN 0579-2991.

B) MeToanueckue yKazaHusi:

1. Mumypuna, O.A. DHepreTuka XuMHYECKHX MTPOLIECCOB: METOAMUECKHE YKa3aHUs K
71a00paTOPHBIM paboTaM MO JUCHUIUINHE «XUMUS» 17151 00y4aroUIMXcs BCEX HalpaBiIeHUM
MOATOTOBKU U CIIEIUATILHOCTEN JHEBHOM (opMbl oOyuenus / O.A. Mumrypuna;
Marnurtoropckuii roc. Texuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TVY um.
I'. . HocoBa, 2023. — 11 c. — TekcT : HENOCpeICTBEHHBIH.

2. Konsana, JI.T'. Xumudeckas TepMOAMHAMHUKA: METOJUYECKUE YKA3AHUS JJIs
CaMOCTOSITENILHOM pabOThI 110 TUCHUIUIMHE «XUMHUS» A7 00yUYarolUXCsl BCEX HalpaBlIeHUN
MOJATOTOBKHU U cnenuanbHocTel Beex popm obyuenus / JI.I'. Konsna; Marauroropckuii roc.
texHnueckut yH-T uM. ['. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2023. —
18 ¢. — TekcT : HemOCPEACTBEHHBIM.

3. Konsga, JI.I'. CkopoCcTh XMMUYECKUX PEAKIIMI U XUMUYECKOE PABHOBECHE:
Mertoandeckue ykazaHus K 1a00paTOpHBIM paboTaM MO JTUCHIUILINHE «XUMUSD) IS
oOyuaroluxcsi BCeX HalpaBJIeHHM MOATOTOBKH U CHEIMAIbHOCTEH Bcex popM oOyueHus /
JL.I'. Konsipa, E.B. Tapacrok; Marauroropckuii roc. tTexundeckuil yH-T uM. I'. . HocoBa. —
Marnutoropek : MI'TY um. I'. U. Hocosa, 2023. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. Poguonosa, H.M. XuMnueckas KHHETHKA. XMMUYECKOE PAaBHOBECHE:
METOJIMYECKUE YKa3aHUsI ISl CAMOCTOATEIbHON pabOThI O JUCHMILTUHE «XUMUS» JUIS
oOyuaroluxcsi BCeX HanpaBJIeHHI MOATOTOBKH U CHEIMAIbHOCTEH Bcex popM o0yueHus /



H.N1. Ponuonosa, A.Il. [TonomapeB; MarauToropckuii roc. TexHuueckuit yu-t um. I'. 1.
Hocosa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — Tekcr :
HEINOCPEICTBEHHBIMN.

5. Uynpoga, JI.B. PacTBopsl: MeToin4eckas pa3paboTka K JlabopaTOpHBIM paboTaMm 1o
TUCUUTUIAHE «XUMHSD» TSI 00yJaIOIMXCsl BCEX HAIPABICHU MOITOTOBKH 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,
2023. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uynipona, JI.B. PacTBopsl: MeToin4ecKas pa3paboTKa K CaMOCTOATEIbHOU paboTe
M0 JUCHUTUIAHE «XUMHUS» JUISE 00YYaIOMIMXCS 110 BCEM HAIPaBJICHUSM ITOATOTOBKHU
crienuanbHOCTAM Beex ¢opm odyuenus / JI.B. Uynposa, 3.P. Mymiuna, O.A. Mumypuna;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um.
I'. . Hocoga, 2023. — 26 c. — TekcT : HEenmocpe1CTBEHHBIM.

7. Konsina, JI.I'. KommonaHble pacTBOPBI: METOIMYECKUE YKA3aHUS K JTa00paTOPHOMA
paboTe 1o AuCHUIUINHE « XUMHUSD» U1 00yJaIOMIMXCsl 10 BCEM HAIpPaBJICHUSM ITOATOTOBKHU U
cnenuranbHOCTIM Beex ¢opM oOyuenus / JI.I'. Konsina, JI.A. bonbsiH; MarHUTOropckuit roc.
texandeckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2023. — 9
c. — Tekcr : HenmocpeACTBEHHBIN.

8. Konsana, JI.I'. OkucantenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOIUYECKUE
yKa3aHUs K JJabopaTopHOU paboTe Mo NUCIMILINHE «XUMUSDH I 00yUJaIoIUXCs BCEX
HaIpaBJICHUH TIOJITOTOBKH U crienuanbHocTel Bcex hopm odyuenus / JI.I'. Konsna, E.B.
Tapacrox; Marauroropckuii roc. rexundecku yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. Hocoga, 2020. — 10 c. — TekcT : HenocpeACTBEHHbIH.

9. Konsina, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH U AIEKTPOXUMUYECKUE
MPOIIECCHI: METOAMYECKask pa3paboTKa K CaMOCTOSTEIILHON paboTe Jisi 00y4JaroIuxcs 1o
BCEM HaIpaBIICHUSM TIOJITOTOBKU U CIIEIHATLHOCTAM BeeX Gopm oOydenus / JI.I'. Konsna,
E.B. Tapactok, 3.P. Myminna; Marauroropckuii roc. rexunueckuii yu-T um. I'. M. Hocosa.
— Marnautoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HenocpeICTBEHHBIN.

10. Mumypuna, O.A. D1eKTpOXUMHUYECKUE IPOLIECCHI: METOIUYECKUE YKa3aHUs K
nabopaTopHoil paboTe Mo AMCUUIUINHE «XUMHUS» JUIs 00yUYaroMIMXCsl 10 BCEM HallpaBlIEHUSIM
MOJITOTOBKH U CIIELUAIBHOCTAM Bcex Gopm oOyuenus / O.A. Mumypuna, H.J1. Ponuonosa;
Marunuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TVY um.
I'. 1. HocoBa, 2023. — 13 c. — TekcT : HEMOCPEACTBEHHBI.

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypchl:

IIporpammHuoe o0ecnieuenune

Haunmenosanue .
o Ne norosopa Cpoxk nelicTBUS JTULIEH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo
7Zip cB00OOTHO pacnipocTpansemoe [10 0eccpovHO
FAR Manager cB00OOHO pactpocTpansemoe [10 06eccpouHo

IIpogeccnonanbHbie 02361 JAHHBIX U MHPOPMAIMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanue kypca Cchuika

DnekTpoHHbIe pecypcbl oubauoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

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

Poccuiickas I'ocynapcTBennas 6ubanoreka. Karaigoru
/catalogues/




®denepalibHOE TOCYIAPCTBEHHOE OI0KETHOE

yupexaenune «DeaepaabHbIil HHCTUTYT URL.: http://www1.fips.ru/
IIPOMBIIIJICHHONW COOCTBEHHOCTH)

HannonansHas nHGopManmoHHO-aHATUTHYECKAS URL:

cucrema — Poccuiickuii nuaekc HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp

DiexTpoHHas 0asza nepuonnueckux n3maauii OO0 e

«I/IBI/I%» p https://eivis.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

MarepuanbHO-TEXHUYECKOE 00ecTieueHrne JUCIUTITUHBI BKIIOYAET:

MatepuanbHO-TeXHUYECKOE 00ecredeHre JUCIUILIMHBI BKIIOYAET:

Y4eOHble ayIUTOPUU AJIsl IPOBEACHUS 3aHATHI JIeKIIMOHHOTO Tuna. OcHalleHue:
MynsTuMeANIHBIE CPEACTBA XPAHEHHUs, TIepejaun U MpeCTaBlIeHus HHPOPMAIUH.

VY4eOHble ayIUTOPUU AJIsl IPOBEJACHUS TaOOPATOPHBIX 3aHATHIA, TPYNIOBBIX U
WHUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTaIUH.
Ocnamenue: O60pya0BaHue ISl BHITOJIHEHUS JIa0OpaTOPHBIX paboOT, XUMUYECKas TIOCya,
peakTuBbl, Harnsagueie MaTepuanbl: TaOIUIbI, CXEMBbI, IIAKATHI.

[TomereHus Ast CaMOCTOSTENBHOM paboThl 0Oydaromuxcs. OcHalleHue:
[MTepconanbhbie KomIbioTephl ¢ maketom MS Office, Bbixo0M B IHTEpHET U C OCTYIIOM B
ANEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenus ans XpaHeHUs ¥ NPOPHUIAKTUYECKOTO 00CTYKUBaHUS y4eOHOTO
obopynoBanusi. OcHamenue: Cremnaxu, ceidbl st XpaHeHUs yueOHOro 000pya0BaHus.
WNHcTpyMeHTHI A1 peMOHTA J1ab0paTOPHOTo 000PyA0BaHUS.



6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI PadoThI 00y4alIMXCH

CamocrosTenbHass pabora oOydaroluxcs TMOApa3JesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, M Ha
BHEAYIUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEMs MOJATOTOBKM CTYAEHTAaMU OTYETOB IO JIaOOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aaHUi.

AynutopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCS IpeaArnoyiaraeT  MPOXO0XKJICHUE
TECTUPOBAHUS 110 KAXKJIOMY pa3jiesly JUCIHUIUIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MPAKTHUYECKUE
3a/laHusl, OTBEThl HAa KOTOpble TPEOYIOT TNyOOKOro MOHHMMAaHHWS H3YYEHHOro MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXIOMY BOIPOCY Mpelaaraercsi 4eThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJUH WJIM HECKOJBKO MpaBWILHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISETCS MyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OueHb OBICTPO. MakcHuMaIbHOE
KOJIMYECTBO 0AJLTOB B Kax 101 TeMe Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS B
0,5 6amna, cegpbMoe — B 1 0aim, a BOCBMOE, IEBITOE U IECATOE 3aJaHusa — B 2 Oaya.

Tecer Ne 1

IIpu paccMOTpEHUU XUMHUYECKON PeaklUu cucmema O3HAYaer:
a) MCXOJHbIE peareHThbl
0) OPOAYKTHI XMMUYECKOH peaKiiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHbIE PEareHThl U MPOAYKTHI peaKLIuU
[lepBsiii 3aK0H (TIepBOE HAYaI0) TEPMOJIMHAMUKHA MAaTEMaTHUECKH 3allUChIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
B sk30Tepmuueckoii peakuuu:
a) SHTAJIBNNS pEaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOIN CUCTEMBbI MOBBIIIAETCS
CrangapTHble TerioBbie 3)(PeKThl MPUHITO 0003HAYATH:!

a) AUcr B) Q 1015°"
6) AHozgg 1") AHct
Kakue u3 npuBeICHHBIX PEaKITHii SBISIOTCS SHIOTCPMHUUECKUMHU?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 K]I>x/Moib
0)H,+4/20,=H,0, AH = -242 K]]x/Mob
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

Kakas w3 HanmucaHHBIX HMIKE pEaKIMil OTBedyaeT TeIuioTe oOpa3oBaHMs okcujaa azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
[Tpu BoccTanoBnenuu 16r okcuma menu( || ) mo peakmu :
CuO () *+ C (rpagur) = CU (¢ + CO (), mornmotunock 22 kJIkK TENIOTHI.
DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
0) -200,5 r)735



8. Hua peakmum  NiO ) + C (paguny = Ni o + CO (. Ompenenure BO3MOKHOE HalpaBlICHUE
CaMOIIPOU3BOJIBHOTO TEUEHHS PEAaKLIMY IPU CTAaHAAPTHBIX YCIOBUAX U IpH Temieparype 627°C.

BemtectBo AH®9s  (KJIx/Momp) S°9s  (Ix/Monb*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mOOCa mMpu CTaHIAPTHBIX YCIOBUSX, NMIPH TEMIIEpAType
627°Cu TeMieparypy Havyajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsIieTCst SHTPONHSI IIPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) YBEJIMYUBACTCS B) HE YMEHbIIIAeTCs
0) yMeHbIIIaeTCs I') HE 3HaI0
10. JTannas peakius:
2KC|O3 (TB) —2KCl (TB)+302 (r) AH<O
MO3KET CaMOIIPOU3BOJIBHO NMPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0
a) 1,2
0) 3.5
B) 5,0

XuMHu4yeckas KHHETHKA

B Tectax o Teme «XuMHuUuecKkasi KHHETHKay: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOE 33 TaHUS
onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCEMOE, JIEBITOE H JiecsaToe — B 1 0aii, a o JuHHAAIATOS
—B 2,5 Oaia.

Tecr Ne 1

1. Pazgen XuMuM, U3y4arOMIHiA CKOPOCTH M MEXaHNU3MbI XUMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMUYecKas TepMOJIMHAMHKa

0) TepMOXHUMHUS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUECKOW PEaKInu — ITO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBHIO PACXOAYETCsl OJTHO U3 UCXOIHBIX BEILIECTB

0) U3MEHEHUE KOJIMYECTBA BEIIECTBA PEAreHTOB (WM MPOIYKTOB) PEAKIMU B €AMHUILy BPEMEHH B
enuHule oObeMma

B) KOJIMYECTBO BEIIECTBA IMPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu

3. B Kakux equHUIIAX BBIPAXKAETCS CKOPOCTh XUMUYECKOM peakiun?

a) MOJIb JI et

0) 6e3pazmepHas BeTMYMHA

B) MOJIB’ ¢

4. Or kakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKLINI?

a) OT IPUPObI pearnpyroLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) OT 00BbEMa PEAKIIMOHHOTO COCya

5. CocTosiHuEe XMMUYECKOT'O paBHOBECHUSI OOPAaTHMBIX MPOLIECCOB KOJINYECTBEHHO XapaKTEePU3yeTes ...
a) PaBHOBECHBIMM KOHIIEHTPALUAMH NIPOJYKTOB PEAKIMH

0) PHeprueil akTUBU3AIUN

B) KOHCTAHTON PaBHOBECHS



1)
2)
3)
4)

1)
2)
3)
4)

6. Kak 3anmcheiBaeTcsi BRIpaKEHHE IS CKOPOCTH PEAKIHH

4 NO ot 6 H,O=4 NH3(1—) +5 Oz(r)

a) V = k[NO]*[H,0] 6) V = k[NH3][03] 8) V = k[NOJ*[H,0]°

7. Kaxk 3anumiercs: BeIpakeHHe U1l KOHCTAHTHI paBHOBecHs peakiuu 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 Mokas3plBaeT 3HAYCHHUE TEIUIOBOTO I deKTa peakiuu?

ayl E*% .
4
0) 2 2
v
B) 3 i
’/ 1 3
— A\

v

XOJI PEaKINH

9. Uto MOXHO cKa3aTh O peakIuy, U300paKEHHOW Ha IuarpaMmme K Bonpocy 8?
a) 9K30TEepMHUYECKasl pPeaKIIHs
0) SHIOTEepMHUYECKAs PEaKIUs
B) pEaKIis ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakuuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BICBO.
a) IpY NOHM)KEHUH TeMIepaTypbl
0) IIpH MOBBILLIEHUU TEMIIEPATYpPbl
B) NpH MOBBILICHNUH J1aBICHUS
11. Jina peaxkuuu C + 2 H » (1 = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBecHast KOHIIEHTpalMsl BOJOpoJa paBHa 1,2 Moib/1. BeuucinTe HCX0IHYIO KOHLEHTPALHIO
BOJIOpPOJIA.

PactBopbI

B Tecrax mo Teme «PacTBOpb»: mepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThe,
4eTBEepTOe, MATOE U MIECTOE 3aaHus - B 1,5 Oanna; ceaipmMoe, BOCbMOE, IEBIATOE U JIECATOC — B
0,5 6amna.

Tect Nel

1. dis ypaBaenus peakiuu Cu SO4 + KOH — ... cokpallieHHOE HOHHOE YPaBHCHHE 3aIHUIIETCS B BUJIC
2K* + S04~ = K;S0,

Cu?* + S04~ + 2K* + 20H™ = Cu(OH)24 + K,S0,

CuSO4 + 20H™ = Cu(OH),{ + SO,

Cu** + 20H™ = Cu(OH)

2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

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

4. J1na noxasneHus ruponusa xiaopuaa xpoma (I1I) cnenyer
I00aBHUTD COJISTHYIO KUCIIOTY

100aBUTh IIEI0Yb

pa3baBUTH pacTBOP BOAOH

MOBBICUTH TEMIIEPATYPY



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

4.

5. B pa3baBieHHOM pacTBOpe, MPUTOTOBIEHHBIM M3 TUAPOCYIb(aTa KajblUs W BOJbL, CymMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIIMH PACTBOPEHHOT'O BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PacTBOpEMOCTH OKcamata cepebpa paBHa 3,27-107 1/ 100r H,O. Ompegenute OpoH3BEICHHUE
pactBopumoctu AgyC,04
1) 510" 2)1,16:10°  3)10,7-10°° 4)2,31-10°°
7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOILLICHUE
MAacchl BELIECTBA K Macce BOJIbI
KOJINYECTBA BEILECTBA K 00bEMY BOJIBI
Macchl BEUIECTBA K Macce pacTBopa
KOJINYECTBA BEIIECTBA K 00bEMY pacTBOpa
8. K cialGpIM 371eKTponuTaM OTHOCUTCS ...
THJIPOKCHUI aMMOHUS
THIIPOKCHU/T KaJIHsI
XJIOPUJ KaTbIIHs
MaprafioBas KUCIoTa
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEM MOTYT UMETh IEJIOYHYIO HIIM KHCIYIO Cpeny.
[IpyumnHoOii 3TOTO SABIAETCA ...
ANEKTPOIIU3 CONEH
JUCTIPOIIOPIMOHUPOBAHUE COJIEH
TUApaTHPOBAHUE COJIEH
TUAPOJIN3 COJIEH
10.3nauenue PH uncroii Boasl npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10
Marnuroropckuii Texuudeckuil yausepcuret um. I'.J11.Hocosa

JAucnepcHbie CHCTEMBI

B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olieHuBaroTca B 1 Oaiut; IsIToe M 1IecToe 3aalus - B 3 Oaja.

Tect Nel

VKaxuTe pasMepbl YaCTHI[ KOJUTOMTHBIX CHCTEM

1)  wmenbie 1 HM

2)  Gomsire 100 HM

3) ot 1M g0 100 am

Kaxue nOHBI CIIOCOOHBI BBI3BATH KOATY/ISIIIUIO KOJUIOHM/IA, YACTHI[BI KOTOPOTO MUMEIOT TOJIOKHUTEIBHBIN
3apsan?

1)  KaTHOHBI

2)  aHUOHBI

3)  TOJNSApHBIC MOJIEKYIT

JInst Kakoro 3JeKTPOJIMTa MOPOT KOAryJsluk KOJJIOMAA C IMOJOXKHUTEIBHO 3apsHKEHHON YacTHIeH
JIOJDKEH OBITh HAUMEHBIINM?

1)  xyopua Kamus

2)  cynbbart Kaaus

3) oprodocdar kanus

Muueria 3oms umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”

KaKOH 3JIeKTPOJIUT UTPAET POJIb HOHHOTO cTabuimu3zaropa?

1)  xmopun xene3a (111)
2) Bona
3)  TUAPOKCH] Kalus



5. Tlpu B3ammonerictBuu 20 mut 0,001H mutpara ceunna (1) ¢ 10 mi 0,02H cynedarta xanus oOpasyercs
30116 cynbgata ceunna (11). K kakoMy 31eKTpoy JOKHBI TEpeMEeIaThCcsl YaCTHIIBI AUCTIEPCHON (ha3bl
IIPH DJIEKTpOH3e?
1)  HaxomsTCs B COCTOSHUM JIUHAMUYECKOTO PAaBHOBECHS
2) K Karoay
3) Kk aHomy

6. B nBe konObl HanMTO 1O 50 MIT 30JI51 THIPOKCUAA Kele3a. J[ist Toro 4ToObl BEI3BATh KOATYIISIIIUIO 30715
nmoTpeboBanock 1006aBuTh: B epByo — 5,3 M 1 H pactBopa xmopuaa kanws; B ipyryro — 18,7 mi 0,001 H
pactBopa ¢ochara HaTpus. BeraucauTe mopor Koaryssiiuu KakJI0ro dJIEKTPOJIHTA.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE MpouecChl

B Tecrax mo Teme «OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3aJaHus oleHuBaroTes B 0,5 6ana; mectoe — B 1 6ai; cebMOe M BOCBMOE — B 2
Oauta, a 1eBsSTOE — B 2,5 0ajUIoB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) yBeNMYMBACT CBOIO CTEICHb OKHMCIICHHSI
2) TPUHHUMACT 3JICKTPOHBI
3) oTmaeT CBOM 3ICKTPOHBI
2. [Iponiecc BOCCTAaHOBJICHUSI UMEET MECTO B CIIydae, KOr/a ...
1) HelTpaibHBIC ATOMBI IIPEBPAIAIOTCS B MOJIOKHTEIbHO-3aPSIKEHHBIC HOHBI
2) TOJOXUTEIbHBIN 3apsi/] HOHA YMEHBIIIASTCS
3) oTpHUIaTENbHBIN 3apsiT HOHA YBETHYMBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuiroHpoBaHus NPUHAJIEKHUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTAaHOBHUTEIISIM OTHOCSTCH ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI
5. CreneHu OKUCICHHUS KUCIOPO/a a) B BOJIE U 0) B IEPOKCUIE BOAOPOa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)-2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanms B OBP, mpoTekaromux B KUCIION cpejie, BOCCTAHABIUBACTCS JIO ...
1)  xarnona Mn?*
2)  manrasar-mona MnO;”
3)  okcuaa mapranmna (1) MnO
7. B peakiun, mpotekarotei mo cxeme CraSg + KNO3 2 K,CrO4 + K;SO4 + NO OKHCICHHIO TTOIBEPraroTCs
CIICAYIOIINE DIIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM H a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiiy, IpUBEACHHOM B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma ko3 dunmenton B peakirn KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

3J1eKTp0ngnqec1me CHUCTEMBbI



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1).

2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M IIATOC 3aJIaHUs
OILICHUBAIOTCS B 1 6aJut; TpeThe U 4eTBepTOoe 3amanuss— B 1,5 6ana; mectoe u cenpbMoe — B 2 0aia.

Tect Nel
DJIEKTPOAHBIN MOTEHI[MAT ONPEACIISIOT 10 YPABHEHHUIO ...
Hepncra
MenneneeBa-Kinaneiipona
boneMmana
Appennyca

Paccuuraiite DJIC ransBanudeckoro snemenTa Mg|MgSO,||CuSO4|Cu npu cTaHaapTHBIX YCIOBUAX
-2,03

-2,71

2,71

0,81

Kakne npoaykTsl 00pa3yroTcst Ha KaTOZe MPH AIIEKTPOJIM3E pacTBOpa HUTpaTa cepedpa’?

BOJIOPOJT

cepebpo

a30THAas KUCIIOTA

KHCIIOPOJ

VkaxuTe cyMmy KO3QPHUIIMECHTOB B yPaBHEHUH 3JICKTPOIH3a pacTBopa Hutpata meau (11)

12

11

10

8

Kakas u3 npuBe/IeHHBIX OKHUCITHTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIMI MIPOTEKAET CaMOIIPOU3BOJIEHO B
MPSIMOM HaIpaBJICHUN?

FeSO,4 + Cu —...

CuSO4 + Fe —...

CuSO4 + Na —...

HCl + Cu —...

Brruuciute Maccy IMHKa, MMOMYYEHHOTO MPH SJIEKTPOJIH3e Cynb(ara UHKA, KOTOPHIA MPOBOAWIHA B
teyeHue 20 cex npu cuie Toka 1A

2,1-107"

0,05

0,013

6,7-10°°

[TpuBeayuTE CXEMBI TEKTPOIHBIX MTPOIECCOB M MOJEKYIISIPHOE YPaBHEHUE PEAKIIHH, IIPOTEKAIOICH TIPH
AJIEKTPOXMMUYECKON KOPPO3UH TajbBaHonapel ZN|Mg B cepHOKHUCIION cpezie. B oTBeTe ykaxute cymmy

K03((HULIMEHTOB B MOJIEKYISIPHOM ypaBHEHUHU.
6

5
4
8

Breaynuropnas camocrosiTenbHas paboTa 00ydaroImMXCs OCYIIECTBISCTCS B BHJIEC W3YYCHUS

JUTEpaTyphl IO COOTBETCTBYIOLIEMY pa3fieNly ¢ MpopaboTKOM MaTepuana; opopMIIeHHS OTYETOB IO
1a00paTOpPHBIM pabOTaM U BBIIIOJIHEHHUS JOMAIIHUX 3aaHUH.

BapuaHThl TEeMATHYeCKUX JOMAIIHUX 3aaHUH VISl BHEAYTUTOPHO CaMOCTOSITEIbHON padoThI

CTYACHTOB IO TeMaM

Jlomamuee 3agaaue No 1
1o TeMe «XUMHYeCKasi TEPMOTUHAMHKA»




B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TePMOIMHAMUKAY: TIepBast 3a/1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 6am.

3agayua Nel

Jia peakunn CHy oy + CO2 () = 2 CO () + 2 Hy () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOMPOU3BOJIBHOTO TEUCHUSI PEAKIIMU MPU CTAHIAPTHBIX YCIOBUSIX U Ipu  Temneparype T = 927 OC,
€CJIM TEIUIOBOM 3(P(HEKT peakIuu 10 3aJJaHHOW TeMIepaTypbl HE U3MEHHUTCS. Y KOKUTE: a) BhIICIACTCS
WIM TOTJIONIAeTCS JHEPrHs B XOJ€ peakuuu; O0) MPUYMHY HANJACHHOTO W3MEHCHHS JHTPOIIHH.
PaccuuTaiiTe TemnepaTypy Hauajia peakiyu.

3amaga No2

Beruncnure temoBoit  addexr peakuuu: CaCy  + 2 HoOyy = Ca(OH); () + C2H; (1), monb3ysce
CTaHJAPTHBIMU TEIJIOTAMH OOpa30BaHUs pearupyronux BemecTB. CKOIbKO TEIUIOTHI BBIICTUTCS WIH
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amayga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hypy + COz)=CO iy + Hy Ory. TepmoxuMuueckue ypaBHEHHS:

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

6)2 CO @ T 0O, o= 2 COy ) AH =-566,2 xk]Ix.

Jlomamuee 3axangue Ne 2
o TeMe « XMMHYECKA KUHETHKA)

B nomamnem 3aganuum mo teme «XHUMHUYECKash KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTas — B 1 Gar.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; oy +2 CO (y = 2 CO; (. HavaneHbele kOHIEHTpanyu

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMol peaknuu, korjaa mnpopearupyet 30% CO? Bo CKoNbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOMN U 00paTHOM peakiuy, €Clu YBeJIHYUTh JaBJICeHHE B CUCTEME B J1Ba pa3a?

3amaga Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJWYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEMIEPATYPHBIN KOOPPUIIMEHT CKOPOCTH peakinu paBeH 2. Bo CKOIbKO pa3 H3MEHUTCS
MIPU ATOM CKOPOCTh PEaAKITUn?

3amaua Ne3

HaiinuTe HavaibHBIC KOHIIEHTPAIIUN MCXOIHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe (n + H2O () = FeO () + Hy (1), €ciiu paBHOBECHBIE KOHIIEHTPALUU PEATUPYIOIIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moaw/m1.

3amaua Ned

Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hj (7 HavanbHbIE KOHIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBECHS paBHa 1,45.

3amaya NeS

Bripasute uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKIINN:

Nz(r) +3 Hz(l—) =2 NH3(r), AH =-922 k]I x;
COz(r) +C (= 2 CO(F), AH = +160,5 x/Ix;
CO(r) + Hzo(r) =CO, o T Hyp, AH =-41,1 k]I x.

VYKakuTe HanpaBlieHUE CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS ATUX PEaKIUi: a) IpU MOHMKEHUU
TEMIEPaTyphbl, €CJIH JaBICHHE TOCTOSHHO; O) TpH TMOBBIIICHUHM [ABJICHHS, €CJIH TeMIepaTypa
MOCTOSIHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»




B nomamnem 3amanum no Tteme «PacTBOphI»: TmepBas, BTOpas, TPEThid W TNATas 3aJadyu
orieHuBaeTcs B 1 6amn; yerBepras u mectas — B 0,5 6arna.

3amaya Nel
B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa

osiosa (I1) ¢ mmotHoCTRIO p = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; I) THTP; JI) MOJIbHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3amaga No2

3aKOHYUTE MOJCKYJISPHbIE W HANUIIATE COKpAIICHHBbIE WOHHBIE YPaBHCHHS peaKIui
B3aMMO/ICHCTBUS CIICAYIONINX BEIICCTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3ajgaga Ne3

CocTaBbTe 10 ABa MOJIEKYJISIPHBIX YPaBHEHUS PEAKIUI K CIETYIOIIUM HOHHBIM:

Ba’* + CrO,” — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" — Zn** +H,S

3agaua Ned
Beranciure pH 0,05M pactBopa cepHON KUCIOTHI.

3agauda Ne5

Kakue u3 cnenyrommx coneir moaseprarotcs ruaponusy: NaySiOs. Cu(NOs);. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPAaBHEHMs TUIPOJM3a COOTBETCTBYIOmMUX cosiell. Kakoe 3nauenune pH (<
WIN> 7) UMEIOT PacTBOPBI ATUX COJICH?

3agauda Ne6

Haiinure npoussenenue pacrsopumoctu PhCly, eciu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomaimnee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE IIPOLIECCHI»

B nomamaem 3ananuu mo teMe «OKHCITUTENbHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a1a4a
orieHuBaercs B 1,5 Gaia; BTopas — B 2,5 6anna; TpeTbs — B 1 Oai.

3amaga Nel

[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKITHIA.
VYKaxuTe TN KaXKJI0H peakivu.

Paccunraiite SAEKTPOABMKYILIYIO CHJIY W ONpPENENUTE HaIpaBiICHUE CaMOIPOU3BOJIIBHOTO
MPOTEKAaHWUs  TMEPBOM  peakIuud TpU  CTAHAAPTHBIX  yCIOBUAX,  HWCIONB3YyS  3HAYCHHS
OKHUCIIMTEILHO-BOCCTAHOBUTEIILHBIX ITOTEHIIHAIOB:

HI + HsPO, — J, + H3PO3; + H,O

HNO, — HNO; + NO + H,O

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

NH;ReO, +H, — Re + NH; + H,0

KBrO — 0O, + KBr

3amaya No2

CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH:

KMnO; + NaNO, + H,0—
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NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,O; + C —

Mg + HNOs (pas) —

3amaga Ne3

Janbl JBe OKHUCIUTENbHO-BoccTaHOBUTENbHBIC mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..
[Tonp3ysick TaONMIEH CTAaHAAPTHBIX OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIX IOTEHIIMAIOB, COCTAaBbTE
ypaBHeHHE BO3MOXXHOW peakiun B  ykazanHod cpene (HNO;z). Paccuumraiite 3Hauenue
AJIEKTPOABIIKYILEH CHIIBI PEaKIIHH.

Jlomaninee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B nomamntnem 3amanuu 1o TeMe «DJIEKTPOXUMUUYECKUE CHCTEMbI»: TIepBasi 3a7a4a OIECHUBACTCS B
1 6amn; BTopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TMPOIECCOB U  MOJEKYISpPHOE

ypaBHEHHE TOKOOOpa3yloeld peakiuH, MPOTEKaloueld Npu padoTe TralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) ranbBaHHYECKOrO 3JIEMEHTAa MPH CTaHIAPTHBIX
YCIIOBHSX.

[lpuHSB MOTEHIMAJ aHOJA PABHBIM CTAaHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu Kotopoit D/1C ranbBaHN4ecKOTo IeMEHTa yMEHBIINUTCS
Ha 0,02B.

3amaga Ne2

[IpuBenute cxeMbl DSJICKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YPaBHEHHS PEaKIIHid,
MPOTEKAIOIINX TPU IEKTPOXUMHYECKOH Koppo3uu ranbpaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQKHOM BO3/yXe.

Onpenenure yObUTh MAacchl aHOJa MPU KOPPO3UH B KUCTOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu coctaBuia 0,01 r/y.

3aymaga Ne3

CocTaBbTe IIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIEH MTPH AIEKTPOIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Boeruncnute ¢dakTuueckoe KOJIMYECTBO METalia, TMOJYYEeHHOTO0 Ha KaToJe MPH JIIEKTPOIIU3e
Co(NO3),, ecitit 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIE TPHUUMHBI YMEHBIIICHUS BHIXOa METaIa TI0 CPABHEHHIO C PACUETHBIM.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM
KOHTpOJII)Hble BOIIPOCHI IO TEME «XuMuueckas TEPMOAUHAMUKA»

OCHOBBI XMMHYECKOI TEPMOUHAMUKHU: TOHSITHE CUCTEMBI, BUBI CUCTEM.
TepmoauHaMuyeckue napameTpsl U (PyHKIIUH COCTOSTHHUSI CUCTEMBI.

Buytpennss sueprus. Pabora. Temora.

[1epBbIii 3aKOH TEPMOJMHAMUKH (BBIBON).

OHTanbnus Kak QYHKIUSA COCTOSHUS CUCTEMBI. DHTANbIINsA 00pa30BaHMs BELIECTBA.
TernoBoit apdexT xumudeckoi peakiuu. DakTopsl, BIUAIOMINE HA TEIUIOBOU 3((eKT XuMUueckoi
PEAKIMH.

Tepmoxumus. 3akoH I'ecca.

CnenctBusd u3 3akoHa I'ecca.

DOHTponus Kak (QyHKIHS COCTOSIHUS CUCTEMBI.

BTopoii 3ak0H TepMOJIMHAMUKH.

Tperunii 3aKOH TEPMOJIUHAMHUKHU.
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Oueprus [ m60ca.
Hamnpasinenue caMOnpoOU3BOJIBHOTO POTEKAHUSI XUMUYECKUX PEAKLIUN.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xumuueckas kKuHeTuka. CKopocTh XMMUUYECKOM peakliiy U METObI €€ PErYIUPOBAHUS.
Bnusinue KoOHIIEHTpaIMi Ha CKOPOCTh XUMUYECKOM peakuu (3aKOH JEHCTBYIONIUX Macce).
Bnustaue Temrniepatypsl Ha CKOPOCTh XUMHU4Yeckoi peakiun. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

DHeprusi akTUBalMKU. Y paBHEHUE AppeHuyca.

Teopus nepexoqHOro KoMIUIEKca. DHEpreTuyecKas AuarpaMmma.

Kpupas Maxkcemna — boibiimana. DHepreTuueckuii 6apsep.

Karanuruueckue cuCTEMBI.

Bnusiaue katanuzaropa Ha CKOPOCTh XMMHYECKOM peaKIinu.

['oMOreHHBIN ¥ reTepOreHHbIN KaTalnus.

KonebarenbHble peakuuu.

Xumuueckoe paBHoBecue. OOpaTuMbie 1 HEOOpPATUMBIEC PEAKIINH.

KoHcTanTa XuMHUuecKoro paBHOBECHS.

Cwmenienne xumuueckoro papHosecus. [Tpunuun Jle—Illarense.

BiusiHue koHIEHTpalyy, JaBIE€HUs U TEMIIEpaTyphl.

@da30BbIC PABHOBECUS.

@da3oBble AMarpaMMBbl JJi1 OAHOKOMIIOHEHTHBIX CUCTEM.

KountpoabHbie Bonpockl o Teme «PacTBopbby

ITonstue pacrBopa. PactBopumocTs BemecTsa. PacTBopuMocTs rasa.

PactBopel. CnocoObl  BbIpaKE€HUSI KOHIIGHTPAllUM PAcTBOPOB  (MaccoBast  JIOJIs, MOJISIpHAs
KOHIIEHTPALUsl, MOJIAPHAsl KOHIICHTPALUs SKBUBAJICHTA, MOJIbHAS OIS, TUT).

KomnurarusHele cBolicTBa pacTBOPOB. M neanbHbIN pacTBop.

3akonsl Payns: I (tonomerpudeckuit) u 11 (30yinockonu4eckuit 1 KpHOCKOITMUYECKU ).

Ocmoc. Ocmotrueckoe napieHne. Cxema 0ocCMOMETpA.

KucinoTHO-0CHOBHBIE B3aUMOAECHCTBHS BELLIECTB.

HNonnast Teopust kuciaoT U ocHoBaHMM AppeHuyca. OCHOBHbIE MOHSTHS U IOJIOKEHUS TEOpUU
Appennyca.

Jlucconmanus KucioT, OCHOBaHUM U CoJiel C TOUKH 3pEHUs HOHHOM Teopuu AppeHuyca (IpUMephl).
Crenenp aucconunanyu. CuibHbIE U clabble AIEKTPOIHTHI.

Jlucconmanus cnadbix 37eKTpoiauToB. KoHcTaHTa Aucconayim.

3akoH pa3basienust OcTBaibaa.

Peakniun woHHOTO OOMEHa MEXKTY SJEKTPONIMTAMH (HAa MpUMEpe peakiuil oOpa3oBaHUsS CIabOTo
AJIEKTPOJINTA, OCAJIKa U ra3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Nonnoe npounsseneHue Bobl. BogopoHblil U THIPOKCUIIBHBINA TOKA3aTENH.

I'maponus coneit. Tunsl ruponnsa comen.

KonnuecTBeHHBIE XapaKTEPUCTUKU MPOLiecca THIPOIN3a.

@DaxTOopHl, BAUSIOUINE HA TPOLIECC TUAPOIN3A.

KoHnTpoJibHbIe Bonpockl 1o TeMe «/lucnepcHblie CHCTEMbI»

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.

HucnepcHocts. Kitaccudukanyuy AucnepcHbIX CUCTEM.
Konnounneie pactBopsl. JInopunbHbIe U THOPOOHBIE KOJUTOUIBI.
CriocoOblI 1osTyueH st KOJJIOUHBIX PACTBOPOB.

CrtpoeHne KOJJIOUIHBIX YacTHII.

IIpaBuno dasuca — Ileckosa.



NGO~ wWNE

12.
13.
14.
15.
16.
17.
18.
19.

Y CToNYMBOCTh KOJUTOMAHBIX CUCTeM. CTaOMIM3aTOPHI.
Koarynsus nuodunbHbIX U THO()OOHBIX KOJUIOUIOB.
CenumeHTalMs KOJUIOUIOB.

Koarymnsiuus KoJIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[TpaBumno lyneue — N'apau. Koarynupytromas crmocoOHOCTb.
Orntryeckne CBOWCTBA KOJJIOMIHBIX PaCTBOPOB.
DneKTpUUecKHUe CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KOHTpOJIbeIe BOIIPOCHI IO TEME «OKHCINTENbHO-BOCCTAHOBHTEIbHbIE

MPOLECCHI»

OCHOBHbIE IOHATHS TEOPUH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIi.
OKMCIINTEIFHO-BOCCTAaHOBUTEIbHEIE CBOMCTBA BCIICCTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIH.

Tunbl OKHCIUTENTEHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH (TIPUMEPHI).
OKuCINTENBHO-BOCCTAHOBUTEIbHBINA OTEHIIMA.

VYpasuenue HepHcra.

CocraBieHne OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH.
HaHpaBHCHI/Ie OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKm/Iﬁ.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

OnexrpoxumMmuueckue cucteMsl. Kiaccupukanus 3JeKTpOXUMHUYECKUX MTPOIECCOB.

3J'IeKTpOXI/IMI/ILICCKI/Ie IMpOHCCChI, ITPOTCKAOIIHUEC HAa I'PaHUIIC Pa3aciia «METaAJIII — paCTBOP».

lanpBanmyeckuii snemenT Januans — Skoowu.
DNEKTPOABUKYILAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

I/I3MepeHHe OJICKTPOJHBIX MOTCHIMUAIOB. P?II[ CTaHAAPTHBIX JSJICKTPOJAHBIX ITOTCHIIMAJIOB. CaoiicTBa

METAJUIOB B COOTBETCTBHUHM C UX MOJIOKEHUEM B PSIAY HANIPSKEHUH.
VYpasuenue HepHucra.

DNEKTPOIN3 PaciiaBoB U pacTBOpoB. KaToiHbIE M aHOIHBIE TIPOLIECCHI.
O6benHeHHBIM 3aKkoH Dapanes. Berxos mo Toky.

Kopposus metannos. Knaccudukaiys KOppo3nOHHBIX MTPOILIECCOB.
Xumuyeckasi Koppo3usl.

DNeKTpoXUMHUYECKass KOppo3us. AHOJIHOE OKHCIEHHE MeTalla M KaTOJIHOE
OKHCITUTEIIA.

[Tpumepsl KOPPO3UH B KUCIION cpelie U aTMOC(HEPHON KOPPO3HUH.
CKopocCTh KOPpO3HH.

3amura METaJJIOB OT KOPPO3HH.

3alMTHBIC TOKPBITHSL.

DIEKTPOXUMHYECKHUE CIIOCOOBI 3aIUTH OT KOPPO3UU METAILIOB.
XnMHuyecKkre HCTOYHUKH ToKa. ['aTbBaHMIeCKUH DIIEMEHT.
XUMHYECKHUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XuMHYECKHE HCTOYHUKU TOKA. TOIUIMBHEBIE DJIEMEHTHI.

BOCCTAaHOBJICHHC



IMPUJIOKEHUE 2

7. OneHoOYHbBbIE CPEACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOM aTTeCTAlUU
HpOMe)KYTO‘-IHaSI arTecranuia UMECT LI CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUIAHMPOBAHHBIX PE3Y/IbTATOB OOYUCHHMSI IO JUCIUIIIMHE 332 ONPEIeIICHHBIN epuo] O0yIeHHS.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHHUs] W OLICHOYHbIE CpeACTBAa /Jisl IPOBeJeHUs!
NPOMEKYTOYHOM ATTeCTALMM:



Kon
WHIUKATOpAa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouyHble CpeaCcTBa

OIIK-1: CrocobeH mNpUMEHSTh €CTECTBEHHOHAyYHbIE M OOINEHMH)KEHEpHBbIE 3HAHUS, METOJAbl MATEeMaTHYECKOTO aHalu3a W MOJICIUPOBAHUA B

po(hecCHOHATTLHOM e TEIbHOCTH

OIIK-1.1:

Pemraer CTaHJapTHBIE
npodeccnoHabHBIE  3ala4dl  C
MPUMEHCHHEM  OOIIEMHKEHEPHBIX
3HAHUU

Hepeqenb meopemu4ecKux 6onpocoe:

16.
17.

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

24.

OCHOBBI XMMMUYECKON TEPMOJMHAMUKU: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMBbI, (YHKIIMH COCTOSIHUS CUCTEMBI. [1epBbIil 3aKOH TEPMOIUHAMUKH.

DHepreTuka XMMHYECKHUX IPOIIECCOB.

OHranbnus. 3akoH ['ecca u cieacTBUSA U3 HETO.

Outponus. YpaBHeHnue bonbliMana. BTopoii u TpeTuii 3aKOHbI TEPMOIMHAMUKU.

Oneprust ['m06ca. HanpapiieHUs: XUMHUECKUX MPOLIECCOB.

Xumunyeckasi kuHeTuka. CKOpocTh XUMHUecKOM peakuuu. CpenHsisi U UCTUHHAsT CKOPOCTH
peakuuu. Kunernueckas Kpusasi.

CKopocThb peakii U METO/Ibl €€ PEryJIupOBaHUS.

Brnusinue TemnepaTypsl Ha ckopocTh peakiuu. [lpasuno Bant-I'odda.

DHeprus akTUBalMU. AKTUBUPOBAHHBII KOMILIEKC. Y paBHEeHUE AppeHuyca.

. KaranuzaTopsl 1 kataauTHuyecKue CUCTEMBI. [ OMOTeHHBIN KaTallns.

. KataimmsaTopsl 1 kaTanuTudeckue CUCTEMBI. [ eTeporeHHbI KaTanus.

. Xummndeckoe paBHoBecHe. KOHCTaHTa XMMHUYECKOTO PaBHOBECHSL.

. Cmemenne xumuyeckoro pasHosecus. [Ipunmun Jle llarense.

. PactBopbl. Cioco0b! BhIpaske€HHsI KOHIIEHTPALUU PaCTBOPOB.

. PacTBOpbI 21ekTponuToB. CTeneHb U KOHCTaHTA 3JIEKTPOIUTUYECKON TUCCOLMaluU. 3aKOH

paz6asnenust OcTBaibaa.

Jucconmanus KucioT, OCHOBaHHM, cosiell. AM(QOTEpHbIE JIEKTPOIUTHI.

PactBopumocTs. [IpousBeneHrne pacTBOPUMOCTU. YCIIOBHE OOpa30BaHMSI W PACTBOPEHUS
OCaJIKOB.

Hucconmanus Boasl. MoHHOE npousBenenue Boabl. pH.

I'maponus coneit. CTeneHs 1 KOHCTaHTa THAPOIIN3A.

Hucnepcusie cuctemsl. Knaccudukarus. JInopunsabie u 11o(oOHbIE KOIIOUIHL.

CrpoeHnune KOUIOUIHBIX YaCTHII.

Koarynsauus KommonaHbeIx pacTBOPOB.

OXuCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC CBOMCTBaA BCIIIECTB. Knaccudukanus
OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ.

DJIEKTPOXUMHUYECKUE CUCTEMBI. 3aKOHbI Dapanesi. DNEKTPOIHbIN MOTECHINAI.




25. N'anpBanmyeckuii anement [anmaisa AxoOu.
26. DIEKTPOXUMHUYECKUE CHCTEMBI: 3JICKTPOJIN3 paciiaBoB. [I[puMeHeHHE AIeKTpoH3a.
27. DnexkTponu3. AHOIHBIN M KaTOJHBIA IPOLIECCHI MPH AJIEKTPOJIM3e pacTBOpoB. [IpumeHeHune
3JIEKTPOJIN3a.
Kopposus. Buasr koppo3uu. CriocoObl 3alUThl METAJIOB OT KOPPO3HUH.

OIIK-1.2:

[Ipumenser METOIBI

MOACIIMPOBAHUA u

MaTeMaTU4ecKoro aHajam3a Ul
pelICHHMSI 3a7a4
poecCHOHATLHOM IeATEIIBHOCTH

A
B

Ilpumepnvie npakmuyeckue 3a0anus

1. Onpenenuth ¢ KaKMMU M3 YKa3aHHBIX HI)KE BELECTB MOXKET B3aWMOJEHCTBOBATH PacTBOP
THIPOKCUIA Kallus: MOoAO0BoAopoaHas kuciora, xjaopun meau (ll), oxcun yriepona (1V), oxcun
ceuHua (Il), ruapokcun amoMHHUSA, THAPOKCUA aMMoOHHUsA. CocTaBbTe ypaBHEHMS BO3MOXKHBIX
peakuuii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIPHOU (popmax.

2. Ompenenure BO3MOXKHOCTh BOCCTAHOBIIEHHMsI okcuja xeneza FesOs yriepogom mnpu
cTaHJapTHBIX ycnoBusax U Temmneparype 1100 K. Peakius BoccranoBinenus Fez04: Fe3044) +4C ) =
= 3FE(K) +4COp

3. TemnieparypHblii kKodhGUIMESHT peakny paBeH 2,5. Kak H3MEHUTCS CKOPOCTh PEAKITUH: a) TIPH
noBeieHNH Temneparypsl oT 60 1o 100°C; 6) mpu oXJakIeHUU peakuoHHON cMecu oT 50 10
30°C?

4. Tna obpatumoit peakin FesOyk) + Hopy = 3FeOy + H.O3anummunTe BeIpaskeHNEe KOHCTAHTHI
paBHoBecust AH°, x/[x = + 69,8. Ilpennoxure cnocoObl yBeIUYEHUS! KOHLUEHTPALUN MPOIYKTOB
peaxkuuu.

5. Ilpyn mnpokanvBaHUM METAUIMYECKOTO THUTaHa oOpasyercs Oeniblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCsi B KOHLEHTPUPOBAaHHOW CEPHOM KHCIOTE€ M CIUIABJISIETCd CO IIeNouYblo. YTo
IpesicTaBiIsieT cobol 310 coequHeHne? Hamummmre ypaBHEHUs BCeX YKa3aHHbBIX peaKIuil.

6. CKOJNBKO MWUIMIUTPOB 96%-HOro pacTBOpa CEPHOM KHUCIOTHI C IUIOTHOCTBHIO 1,84 r/mn
notpedyercs ans npurorosienus 2 i1 0,25M pactsopa?

7. Kakue BemecTBa M B KakoOM KOJMYECTBE BBIACIATCA Ipu mnpoxoxiaeHuu 48250 Kn
anekTpudecTBa 4epe3 pactBop xsopuaa mapranma (I1)? CocrtaBeTe cxeMmy 3JEKTpoJiM3a 3TOTO
pacTBopa.

8. AmoMuHUHN cKiIemad ¢ Meapto. Kakoil 3 MeTamioB OyIeT KOppOoJUpOBaATh B CPele CEpHOM
KHUCJIOTHI ¥ atMocepe BiaakHOro Bo3ayxa? CocTaBbTe CXEMbI 3JIEKTPOXUMHUYECKONW KOPPO3HH.

9. IIpoBecTn aHaNM3 BIUSHUS KOHIIEHTPALMHA HA CKOPOCTh XUMUYECKOUN pEeaKIINu
Na,S;03 + HSO4 = S + SO, + NapSO4 + H;O mo skcnepuMmeHTanbHBIM JaHHBIM. [IpoBectu
00pabOTKy MOJYYEHHBIX JaHHBIX C CIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMIOHHBIX TEXHOJIOTHH.
Pe3ynpTaThl ONTOB NPEACTaBUTH B BUJIE TaOMUIIHI 1.
Tabmuma 1




Howmep
OTbITa

O0BeM, MII

Na,S,03

H0

H2SO4

Konnenrpanus
Na,S,03, 10_2
MOJIB/JT

Bpewms
MOSIBJICHUS
MYTH, C

CxopocTh
peakuuu, 102,
-1
c

1,3

2,6

3,9

5,2

OB WIN -

OB WIN -

wWihooN

NININININ

6,5

ITo paHHBIM TaOIUIB 1 TOCTPOUTH IpadUK 3aBUCHMOCTH CKOPOCTH PEAKIUU OT KOHIIEHTPAIMK
THOCYNb(aTa HATPHS, OTIOKHUB Ha ocu adciucc koHmeHTpanuio NaS;0O3;, a Ha ocu opauHAT —
CKOPOCTh PEaKIUH.

CruenaTh BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIMU OT KOHIIEHTPAIIMH THOCYIb(haTa HATPHSI.




0) Ilopsiiok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OlLleHUBAHUS:

[IpomexxyTouHasi arrecTanus IO IUCHHUIUIMHE «XHUMUS» BKIIOYACT TEOPETUYCCKHE
BOTIPOCHI, TTO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYAIOIIMMHUCS 3HAHHUM, ¥ TIPAKTHYECKUE
3aJIaHUsl, BBISBIISIONINE CTEIIEHb CHOPMHUPOBAHHOCTH YMEHHI U BIIaJICHHA, IPOBOIUTCS B (hopme
IK3aMEeHa.

DK3aMeH M0 JIaHHOW JHMCIUILUIMHE TPOBOIMTCS B YCTHOW (popMe Mo dK3aMEHAIMOHHBIM
OwmsietaM, KaKIbId M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUYECKUX BOIMPOCAa U OJHO MPAKTHUECKOE
3ajlaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OICHKY «OTJIHYHO» (5 0aJUI0B) — 00yUaIONIHIACS JEMOHCTPUPYET BHICOKUH YPOBEHB
c()OPMUPOBAHHOCTH KOMIIETCHIIMA, BCECTOPOHHEE, CHUCTEMATHMUYECKOe U TIy0OKoe 3HaHUe
y4eOHOTO MaTepualia, CBOOOJHO BBHIMONHSACT TMPAKTHUYECKUE 3aJaHHsi, CBOOOIHO OINEpUPYET
3HAHUSIMH, YMCHHUSIMH, TTPUMEHSIECT UX B CUTYaIlUsIX MOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «Xopomo» (4 6aina) — oOyJaronuics IeMOHCTPUPYET CPETHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYTHCHHS NIPU aHAJTUTUYCCKUX OTEPAIIHsX, TEPEHOCE
3HAaHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OULEHKY «YyIOBJIETBOPUTEJIbHO» (3 Oamna) — oOyyarouuiicss JEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XO0JI¢ KOHTPOJBHBIX MEPONPHUATHI
JIOMYCKAKOTCS OMIMOKH, TPOSIBJIIETCS OTCYTCTBHE OTACIBHBIX 3HAHWW, YMCHHMH, HaBBIKOB,
OOyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHUS TP ONCPUPOBAHWM 3HAHHWSAMH U
YMEHUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OICHKY «HEYJIOBJIETBOPUTEIbHO» (2 Oamia) — oOydJalomuics AEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUecKOro Marepuaia, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OIICHKY «HeY/OBJIETBOPUTENbHO» (1 0amt) — oOyuaromuiicss He MOXKET MOKa3aTh
3HAaHHWS HA YPOBHE BOCIPOW3BEACHHS M OOBSCHEHUS WHGPOpMAIMU, HE MOXKET IOKa3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



