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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl XUMUU

[Iporokonm ot 20 . Ne

3aB. kadenpoii H.JL. MCIMHI/IK

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojTy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 . Ne
3aB. kadenpoii H.JI. Menssauk

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

[Iporokon ot 20 . Ne

3aB. kadenpoit H.JL. Mensnuk

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

IIporokom or 20 . Ne
3aB. kadenpoii H.JI. Mensauk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, ONUCHIBAIOIINE CBOMCTBA XUMHUYECKUX COCTUHEHHUIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

Jucnunimna XuMus BXOAUT B 00s13aTENIbHYIO YacTh y4eOHOr o IIaHa
00pa3oBaTeNbHOM MPOrpaMMBl.

Jis u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

I[JISI HU3YyUCHUSA JUCHUIIIINHBI HGO6XO[[I/IMBI 3HaHUWA, YMCHUSA U BIIAACHUA,
c(hOpMHUPOBAHHEIC B PE3YJIBTATE TOTYYSHUS CPEAHETO (ITOJIHOTO) 00IIero o0pa3oBaHus 110
JUCHUITJIMHAM «XuMusy.

3uanus (yMEHUs, BJIaJICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM ITUCIUTLINHBI
OyayT HEOOXOIUMBI AJI U3YYCHUS TUCIUILINH/TIPAKTUK:

CtpoutesnbHble MaTepUAIbI

be3onacHoCTh )KU3HEAECATEIbHOCTH

3 Komnerennun odyyaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

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

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

OIIK-1 Cnoco0OeH pemaTh 3a1a4u MpoheCCUOHATBHOMN 1eATEIbHOCTH Ha OCHOBE
HCIIOJIb30BAaHUS TEOPETUUECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUUECKUX HAYK,
a TaK)Ke MaTeMaTUYECKOro anmnapara

OIlK-1.1 Omnpenensier XapakKTepUCTUKU (U3NYECKOTO U XUMHYECKOT0 IIporecca
(sIBJIEHUS), XapaKTEPHOTO J1s1 00BEKTOB MPOPECCHOHATBHON
JeSITEIbHOCTH, HA OCHOBE TEOPETUYECKUX U IKCIIEPUMEHTATIbHBIX

HCCIICIOBAaHNI

OIIK-1.2 Hcnonb3yeT TeopeTHYecKre OCHOBBI TEXHUYECKUX HAYK JJIs
MIPUMEHEHNS NHHOBAIIMOHHBIX TEXHOJIOTHI HAa pealbHBIX CTPOUTEIBHBIX
00BEKTOB

OIlK-1.3 Pemaer nnkeHepHbIE 3a7]a4M C TOMOIIBI0 MATEMATHYECKOTO arnapara

BEKTOPHOH aJIreOphl, aHAIUTUYECKOW FEOMETPUH U MAaTEMATUYECKOTO
aHaJIn3a




4. CTpykTypa, 00bEM U cojiepsKaHue TUCHUTITHHBI (MOYJIs1)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

qHce:

— KOHTaKTHast pabora — 37 aKkaJ. 4acoB:

— aynuTopHas — 36 akaj. 4acos;

— BHeayAuTopHas — 1  akaj. 4yacos;

— caMocTosITelbHasA paboTa — 35 akaJl. 4acos;

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

@dopma arTecTaluy - 3a4eT

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
o
Pasien/ Tema 5 (B akan. 4acax) g E{ Bun KOHTPOJISI Ko
g 3 © | caMOCTOSITEIbHOM |  yCIIeBaeMOCTH U
JUCIIUILIAHB 3 2 = " KOMIIETEHLINN
3 O paboThI MIPOMEKYTOUHOM
na6. MpaKT. % 3 aTTeCTalnu
Jlek. =t 11
3aH. 3aH. O =
1. Xumus
odopmiieHue
OTY€eTa 0
nabopaTopHOi
pabore;
- perieHne 3amura
OMAIIIHETO J1a00paTOpHOI OIIK-1.1,
1.1 1. Xumuueckas . parop
TeDMOIHAMIKA 4 4 6 3amanns Ne 1; pabotsl. JlomarHee OIIK-1.2,
pMoa - 3aganue Ne 1. OIIK-1.3
CaMOCTOSITCIIBHOE TecrupoBanue.
U3y4YeHHE
y4eOHOi u
HAay4YHOU
JUTEPATYPHI.
odopmiieHue
OTYETA I10
nabopaTopHO
paborte;
1 - peleHue 3ammra
OMAIITHETO J1ab0paTOPHOM OIIK-1.1,
1.2 2. Xumnueckas H parop
HOTHKA 2 2 6 3agaHus Ne 2; pabotsl. [lomanHee OIIK-1.2,
- 3aganue No 2. OIIK-1.3
CaMOCTOSITENBHOE TectupoBanue.
H3yUCHHE
yaeOHOU 1
Hay4YHOU
JUTEPATYPBHI.
- oopmieHue
OTYETA 10
nabopaTtopHoOH 3anyura
aGore: nabopatopHoi OIIK-1.1,
1.3 3. PacTBOpSBI 4 4 6 pemem:Ie pabotsrl. JlomarrHee OIIK-1.2,
P 3amanue Ne 3. OIIK-1.3
JIOMAIITHETO
. Tectuposanue.
3aganus Ne 3;




CaMOCTOSTENNEHOE
U3yUCHHUE

yueOHOH U
HayJHOU

JIUTEPaTypHL.

1.4 4. lucniepcHble CUCTEMBI

odopmiteHue
oT4eTa o
1abopaTopHOI
pabore;
CaMOCTOSATENbHOE
U3ydCHHE
yueObHOl U
Hay4YHOU
JIMTEPaTypPBHL.

3ammura
nabopaTtopHO

paboThl.
TectupoBanwue.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.5 5. OxucnuTENbHO-
BOCCTaHOBUTEJILHBIE
MIPOLIECCHI

odopmteHue
oTyera o
nabopaTtopHoOn
paborte;

- pereHue
JIOMAIITHETO
3aganus Ne 4;
CaMOCTOSITETTbHOE
n3yJdeHune
yueOHOH H
Hay4HOU
JIUTEPaTyphIL.

3amura
nabopatopHoi
pabotsl. [lomamiHee
3amadue Ne 4.
TectupoBanwme.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.6 6. DneKTpoXUMUYECKHE
CHCTEMBI

odopmiieHue
oTyeTa 1o
nabopaTtopHOn
pabore;

- perieHne
JIOMAITHETO
3agaHus Ne 5;
CaMOCTOSITEIIbHOE

U3yueHHE
yueOHOH U

Hay4HOU
JIATEPaTypHL.

3amura
nabopaTopHO
pabotsl. Jlomarinee
3amanue Ne 5.
TecrupoBanue.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

18

18

35

Wroro 3a cemectp

18

18

35

324€T

HToro no nuCHUMIIIMHE

18

18

35

3a4€T




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIHH, TJIe TEOPETHUECKUI MaTepra 3apaHee BbIJAeTCsl CTYACHTaM IS
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

Ocoboe mMecTo B mpoliecce MpenoJaBaHus AUCUUIUTNHBI « XUMHUS 3aHUMAIOT JIEKIIUU
C UCIOJIb30BaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII 103BOJISIET
HaunboJIee MOJIHO PeaTn30BaTh METO/I MPOOIEMHOTO 00YUEHHUS Yepe3 MOCTaHOBKY MpoOIeM ¢
MIOMOIIIBIO JEMOHCTPALUN SBJICHUM, peaklnii Wim mpoieccoB. Bo3aMoxkHO 00beuHeHNE B
JIEKLIMOHHOM HM3JI0’)KEHUH ITPHEMOB MBICICHHOTI'O ¥ PEaIbHOI'0 AKCIIEPUMEHTA, YTO J1aeT
BO3MOKHOCTh (POPMHUPOBATh 3HaHUA OOJIee BBICOKON CTENEHN 000OIEHHOCTH.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOMN
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3allUH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOTI0 MaTepHaja CONMpOBOXKIACTCS IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe 1a00opaTopHbIX paboT, B X0€ KOTOPbIX
yueOHast paboTa MPOBOAUTCS C pealbHBIMH XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
paloTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIUBHIyalbHbIE 3a/IJaHU 110 POUJICHHOM TeMe.
[IpoBenenue nabopaTOpHbIX pabOT HEOOXOIUMO NPEABAPATH MHCTPYKTAXKEM I10 MpaBUIaM
6e3omacHoil paboThl B XUMHUYECKOH J1abopatopuu. OCHOBHBIM YCJIOBHUEM JIOITYCKa CTYIEHTOB
K J1a0opaTopHOil paboTe sABiIsgeTCS X 00s13aTeNbHast IOIrOTOBKA K HEll ¢ COCTaBIEHUEM
TeopeTHYecKoro BBeAeHus. [Ipu npoBeneHnn 1abopaToOpHbIX 3aHATUH HCIIOIB3YETCS METO.
KOHTEKCTHOT0 00yUeHHMsI, KOTOPbIil T03BOJISIET YCBOUThH MaTepUall IyTeM BBISBICHHUS CBS3EH
MEXy KOHKPETHBIM 3HAaHHEM U ero nmpuMeHeHueM. Kpome Toro, nienecoodpa3Ho
HCTOJIb30BATh TEXHOJIOTHIO KOJJIEKTUBHOTO B3aUMOOOyUYeHHs (TapHYI0 paboTy) TpeX BUIOB:
cTaTUyeckas napa, TMHaMu4ecKas napa, BapuallMoHHasl apa; COBMeEIas €€ ¢ TEXHOJIOTHeH
MOJTyJIbHOTO 00y4eHHUs1. BBIOTHUB 3KCTIEPUMEHT, 0Oyuatomuecs: opMyIupyroT
0000111eHHbIE BBIBO/IBI 110 CEPUHU OTIBITOB, UCIIOJIB3Ys IPUEMBI AHAJIOTUU U CPABHEHMUSL.

CamocrosTenbHas paboTa 00yJarolXcsl BKIOYaeT B ceds camMble pa3HOOOpa3Hble
(dopMbl yueOHOM AeATEIbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHUE
oopmieHus 1abopaTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMIOJTHUTEIBHOTO MaTepraa no yueOHUKaM M MOCOOUSM, UTEHHE U MpopaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4e€TaM, UTOTOBOM aTTeCTallly.

CamocrosTenbHas paboTa 00y4aronuxcs JoJKHA OBITh HAallpaBlieHa Ha 3aKPeTIeHUs
TEOPETUYECKOI0 MaTepraia, U3J10KEHHOT0 MperoiaBaTesieM, Ha MpopaboTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSTENIbHOE U3yUEHHE, Ha MTOJITOTOBKY K JIAOOPATOPHBIM 3aHATHSIM,
BBINOJIHEHUE JOMAIIHUX 33aJJaHUH U MOATOTOBKY K PYOSKHOMY U 3aKIIOUUTEIbHOMY
KoHTpoJt0. [TomrMo 3T0ro, 00yJaronumecs MpeICTaBIsoT Pe3yIbTaThl CBOSH
CaMOCTOSITENIbHON pabOThI B BUI€ TIPE3EHTAIIUH.

[Tpu npoBeeHNH PyOEKHOTO U 3aKITIOUUTENIFHOTO KOHTPOJISI OCHOBHBIMH 33/1a4aMH,
CTOSIIIIMMU TIepe]l IpenoaBaTeseM, IBISIOTCS: BbIsIBIICHHE CTETNIEHN MPaBUIIbHOCTH, 00beMa,
TITyOUHBI 3HAHWIA, YMEHHA, HABBIKOB, IIOJIYYEHHBIX TP U3YYSHUH Kypca Hapsy ¢
BBISIBIICHHEM CTETIEHU CAMOCTOSITEIIbHOCTH B TPUMEHEHUH TIOJTYYeHHBIX 3HAHUH, YMEHUN U
HaBBIKOB.

CoBpeMeHHbBIE HHTEPAKTUBHBIC CPEICTBA TIO3BOJISIIOT SKCIIEPUMEHTHPOBATH C HOBBIMH
dhopmamu kKoHTpOJIs. OO0yUarOMIUMCSI TIPE/JIaratoTCsl TECTHI U 33/1a4U B



3JIEKTPOHHOM BHJIE, C AaBTOMAaTHU3MPOBAHHOM CHCTEMOI poBepkH. B oTiamune ot 00bIYHOTO
TECTUPOBAHUS TaKOI crtoco0 KOHTPOJIS MO3BOJISIET CTYJICHTaM B JII000€ BpeMsi IPOMTH TeCT,
MIPOAHATN3UPOBATH OIMOKH U IPOMTH TECT BTOPUYHO.

6 YueOHO-MeTOqUYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

[TpencraBieHo B npuaoxeHuu 1.

7 OueHo4YHbIe CPeCTBA JIJIA IPOBeeHNsI IPOMEKYTOYHOM aTTecTAlNU
[TpencraBieHbl B IPUIOKEHUU 2.

8 YuebOHo-MeToquYecKoe U MHPOPMALMOHHOE O0ecTieYeHrue TUCIUTIIUHBI

a) OcHoBHas JUTEpaTypa:

1. Tenbdman, M. Y. Xumus : yuebuuk / M. U. T'enbdman, B. I1. FOctpatoB. — 4-¢
u3n. — Cankr-IletepOypr : Jlanb, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Texker :
AJICKTPOHHBIN // JIaHb : 35eKTpoHHO-O0MOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/210221 (nara obpamienus: 07.03.2024). — Pexxum pocTyna: s
aBTOpU3. MOJIL30BATENECH.

2. Xumus : yuebnuk ams By3oB / FO. A. Jlebenes, I'. H. ®anees, A. M. I'ony6es, B.
H. [lTammoBan ; mox o6miei penakuueii I'. H. daneea. — 2-¢ usn., mepepad. u gom. —
Mocksa : U3natensctBo FOpaiit, 2023. — 431 c. — (Bricmiee o6pazoBanue). — ISBN 978-5
-534-02453-1. — Tekcr : anektpoHHbli // Obpa3zoBatenbHas mwiardopma KOpait [caiit]. —
URL.: https://urait.ru/book/cover/7FOC2B24-7759-4C94-8783-185D7EB61E88 (narta
obpamenus: 07.03.2024).

0) lonojiHUTeILHAS JIUTEPATypa:

1. Komsina, JI. T'. Xumus : yaue6noe nocodue / JI. I'. Konsna, JI. IT'. Tapactok ; MI'TYV. -
Maruurtoropek : MI'TY, 2015. - 1 anektpoH. ont. auck (CD-ROM). - 3ari. ¢ TuTys1. 3KpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/1190 (mara obpamieHus:
07.03.2024). - MakpooOBeKT. - TekcT : AeKTpOHHBIN. - CBeIeH s OCTYIHBI Takxke Ha CD-
ROM.

2. Mynnuna, 3. P. OCHOBHBIE KJIacChl HEOPTaHUYECKUX COSIMHEHMH : yueOHoe
noco6ue [uist By30B] / O. P. Mynnuna ; MarHUTOropckuil rocyapCcTBEHHBIN TEXHUUECKUN
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 oOpamieHus:
07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooOBeKT. - TEKCT : 37IeKTPOHHBIH. -
Ceenenns noctynssl Takke Ha CD-ROM.

3. MymnuHa, O. P. XuMmnuueckast tTepMogHaMuUKa : mpakTukym / 3. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (mata obpaiieHus:
07.03.2024). - MakpooOBeKT. - TeKcT : aneKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumnueckasi kuHeTuka. CoCTOssHHE XUMUYECKOTO paBHOBECHS :
npaktukym / O. A. Mumypuna, 2. P. Mymiuna, O. B. EpmoBa ; Marautoropckuit roc.
texHuueckuil yH-T uM. I'. . HocoBa. - Marautoropck : MI'TY um. I'. U. Hocosa, 2019. - 1
CD-ROM. - 3armn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nara oGpamicHus:
07.03.2024). - MakpooOBeKT. - TekcT : 37eKTpoHHbIH. - CBeIcHHs JOCTYIHBI Takxke Ha CD-



ROM.

5. Menanuk, H. JI. PactBops! : npaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arun. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nata obpaiieHus:
07.03.2024). - MakpooObeKT. - TeKcT : aeKkTpoHHbIN. - CBeeHus AoCcTynHbI Takke Ha CD-
ROM.

6. Menanuk, H. JI. lucniepcubie cucremsl : npaktukym / H. JI. Measnuk, 3. P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexuuueckuii yu-T um. I'. . Hocosa. -
Maruautoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3ar:. ¢ TuTyn. SKpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20681 (nata oOparueHus:
07.03.2024). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeleHus AoCcTynHbI Takke Ha CD-
ROM.

7. MymiuHza, 3. P. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIUU | IPAKTUKYM [ 1715
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHATOTOPCKHUI roc. TEXHUYECKHIA YH-T UM. [
W. Hocoga. - Marauroropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (mata
obpamienust: 07.03.2024). - MakpooObeKT. - TekcT : 37eKTpoHHBIH. - CBeleHHsI JOCTYITHBI
taxxe Ha CD-ROM.

8. Konsana, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHbBIE peakiui. OCHOBBI
anekTpoxumuu : yaebnoe nmocobue / JI. I'. Komsina, 3. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 58 c. : wi., Tabiu. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/159 (mara oOpatieHwus:
07.03.2024). - MakpooOBeKT. - TeKCT : 3JeKTPOHHBIH.

9. MysmmHa, 3. P. DiiekTpoxuMus : IpakTuKyM [aiis By3oB] / O. P. MymuHa, O. A.
MumypuHa ; Marauroropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (mata oOparieHus:
07.03.2024). - MakpooOBeKT. - TeKcT : AIeKTpOHHBIN. - CBeIeH s OCTYIHBI Takxke Ha CD-
ROM.

10. KopoBun, H.B. OGmas xumusi: y4e0. Uit TEXHHYECKUX HAIpaB. U CIIEL.

By30B /H.B. KopoBun —9-¢ u3zn., nepepa6.- M.: Beicur. mk., 2007.- 557 c.: uin. - ISBN 978-5-
06-004403-4. - TexcT: HENOCPEICTBEHHBIM.

11. KpaTkuii cipaBoyHUK (PU3HKO-XUMHUUECKUX BelnnuyuH / cocT.: H. M. bapon, A. M.
[TonomapeBa, A. A. Pasnens, 3. H. TumodeeBa; moa pen. A. A. Pasaens, A. M.
ITonomapeBoii. - 10-e uzn., ucnp. u gomn. - CII6. : Ban ®@enopos, 2003. - 238 c. : mi. - ISBN
5-8194-0071-2. - TekcT: HEMOCPECTBEHHBIH.

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

B) MeToanueckue yKazaHusi:

1. Mumyprna, O.A. DHepreTuka XUMUYECKHUX ITPOLIECCOB: METOAUYECKHE YKa3aHUs K
71ab0paTOpHBIM paboTaM MO JUCIUILINHE «XUMUS» [l 00y4aroNIXcs BCeX HalpaBiIeHUH
MOATOTOBKU U CHelHaibHOCTEN AHEBHOU (hopMbl 00ydeHus / O.A. Muiypusa;
MarnuTtoropckuii roc. Texaudueckuid yH-T uM. I'. M. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 11 c. — TekcT : HEMOCPEICTBEHHBIN.

2. Konspna, JI.I'. Xumuyeckass TEpMOAMHAMUKA: METOAUYECKUE YKA3aHUS TS
CaMOCTOSITENIbHOM pabOThI MO TUCHUIUIMHE «XUMHUSI» I 00ydaroluXcsl BCeX HalpaBlIeHUIN
MOJATOTOBKHU U cnenuanbHocTel Beex Gpopm ooyuenus / JI.I'. Konsgna; Marautoropckuii roc.
texHnueckut yH-T uM. ['. 1I. HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2023. —
18 ¢. — TekcT : HenmoCpeACTBEHHBI.

3. Konsga, JI.I'. CkopoCTh XMMHUYECKUX PEAKIIMI U XMMUYECKOE PaBHOBECHE:
Metoanueckue ykazaHus K 1a00paTOpHBIM paboTaM MO AUCHUIUTUHE «XUMUS» Ui



o0yJaroImuxcs BceX HaIpaBJICHUH MMOATOTOBKY U CIeUANIbHOCTEN BceX popM oOyueHus /
JLT. Konspna, E.B. Tapacrok; Marautoropckuii roc. Texuudeckuid yH-1T um. I'. 1. Hocosa. —
Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2023. —8 c. — TekcT : HerocpeCTBEHHbIH.

4. Poguonosa, H.1. Xumunueckast kuHeTnka. XMMUYECKOE PaBHOBECHE:
METOJIMYECKUE YKAa3aHUs ISl CAMOCTOSATEIbHON pabOThl IO JUCHUIUINHE «XUMUSD» IS
00yJaroImuxcs BceX HaIpaBJICHUH MOATOTOBKY M CIIEIIMATBHOCTEN BceX (hopM 0OydeHus /
H.NU. Ponuonosa, A.Il. [TonomapeB; MarauToropckuii roc. TexHuueckuit yu-t um. I'. 1.
Hocoa. — Marnutoropck : MI'TY um. I'. 1. Hocoga, 2023. — 20 c. — Teker :
HEINOCPEICTBECHHBIMN.

5. Uynpoga, JI.B. PacTBopsl: MeTouueckas pa3paboTka K JIabopaTOpHBIM paboTaM 1o
TUCHUIUIAHE «XUMHSD» TSI 00yJaIOIIMXCsl BCEX HAIPABICHHUA MOTOTOBKH U
cnienuanbHocTel Beex ¢popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
roc. rexuudeckuid yH-T uM. I'. M. HocoBa. — Maruuroropck : MI'TY um. I'. 1. Hocosa,
2023. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uynpona, JI.B. PacTBopsl: MeToin4ecKas pa3paboTKa K CaMOCTOATEILHOU paboTe
M0 JUCHUTUIAHE «XUMHSD» Ut 00YJaIOIIMXCS 110 BCEM HAIPaBJICHUSM TOJTOTOBKU U
crenuanbHOCTAM Beex ¢opm odydenus / JI.B. Uynposa, 3.P. Mymmna, O.A. Mumrypuna;
Marnurtoropckuii roc. rTexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 26 c. — TekcT : Henmocpe1CTBEHHBIM.

7. Konsina, JI.I'. KonmonaHbie pacTBOpPHI: METOIMYECKHE YKa3aHUS K JIA00OpaTOPHOM
paboTe 1o AuCHUIUINHE « XUMHSD» U 00yJaIOMIMXCs 110 BCEM HAMpPaBJICHUSIM ITOATOTOBKH U
cnenranbHOCTIM Beex ¢opMm oOyuenus / JI.I'. Komsina, JI.A. bonbsiH; MarHUTOropckuii roc.
texandyeckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. . Hocoga, 2023. — 9
c. — Tekcr : HenmocpeACTBEHHBIN.

8. Konsana, JI.I'. OxkucaurenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOIUYECKUE
yKa3aHUs K JJabopaTopHOU paboTe Mo NUCHMILINHE «XUMUSDH I 00yUJaIoIUXCs BCEX
HaIpaBJICHUH TIOJTOTOBKH U crienuaibHocTel Beex Gopm oOydenws / JI.I'. Konsina, E.B.
Tapacrox; Marauroropckuii roc. rexuudeckud yH-T um. I'. 1. HocoBa. — Marauroropcek :
MI'TY um. I'. 1. Hocosa, 2020. — 10 c. — TekcT : HenmocpeACTBEHHBIN.

9. Konsna, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AIEKTPOXUMUYECKUE
IIPOLIECCH: METOMUEecKas pa3paboTKa K CaMOCTOATENbHOM padoTe A 00ydaronmxcs no
BCEM HaIIPaBJICHUSIM MOJI'OTOBKU U CIIeUaIbHOCTAM Beex Gpopm oOyuenus / JL.I'. Konsna,
E.B. Tapactok, O3.P. Mymmna; Marauroropckuii roc. rexunueckuii yu-T um. I'. M. Hocosa.
— MarnuToropck : MI'TY um. I'. K. HocoBa, 2017. — 41 c. — TekcT : HENOCpEeACTBEHHBI.

10. Mumrypuna, O.A. DNeKTpOXUMHUYECKNE TIPOLECCHI: METOAUYECKHUE YKA3aHUS K
nabopaTopHoil paboTe Mo AMCUUIUINHE «XUMHUS» JUIs 00yUYaroIMUXCsl 10 BCEM HalpaBlIEHUSIM
MOJITOTOBKU U CIIELUAIBHOCTAM Beex Gpopm oOyuenus / O.A. Mumypuna, H.J1. Ponuonosa;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2023. — 13 c. — TekcT : HENOCPEACTBEHHBI.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenune
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IIpodeccnonanbHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Haspanue kypca CchlIKa

DjekTpoHHas 0a3a mepruoIuUecKux u3manuii East View

Information Services, OO0 «MMBHUC» hitps://alib.eastview.com/

Hanmonanenas nHopManmoHHO-aHATUTHYECKAsT URL:

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

deepanbHOE FOCYAaPCTBEHHOE OFOIKETHOE

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

HpOMBIIHJ'IGHHOﬁ COOCTBEHHOCTH

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

Poccuiickas ['ocynapctBennas oubnuoreka. Karamoru
/catalogues/

OnexTpoHHbIe pecypcsl oubmmoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHHYECKOe oecrieueHne JUCIUIIMHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIeYeHHEe AUCHUIUINHBI BKIHOYAET:

1. YuebHble ayuTOpHH AJIsl IPOBEICHHS 3aHATHH JIEKITMOHHOTO THIIA.

OcHanieHre ayaAuTOpuu: MyJIbTUMEIMIHHBIC CPEICTBA XPAHEHUS, TIepeIadu ’
IpeJcTaBlIeHUs] UHpOpMaLuu

2. Y4aeOHble ayIuTOPHH IJIs1 IPOBEICHHs Ta00paTOPHBIX 3aHSATHIMA, TPYIIOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIbTALINH.

OcHamienue ayauropuu: Harmsaapie MaTepualibl: TaOIUIIBI, CXEMBI, ITaKaThI.

3. [lomereHus A CaMOCTOSITENILHON pabOThl 00y4arOIIKXCSl.

OcHarienue ayauropuu: [lepconansubie KomnbioTepsl ¢ maketom MS Office,
BBIXOJIOM B IHTEpHET U € IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO
Cpeny yHUBEpCUTETa

4. [lomemienus A1 XpaHeHUs: ¥ MPOPUIAKTUYECKOT0 00CITy>)KUBaHUSI y4eOHOTO
000pyTI0BaHUS.

OcHnatienue ayautopun: Crennaxu, cefdbl Juisi XpaHEHHs yueOHOro 000py10BaHuUs.
HNHCcTpyMeHTHI 17151 peMOHTa J1ab0paTOpHOTO 000PYI0BaAHUS.



IMPUJIOKEHUE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CaMocrosTenbHass pabota oOydaromuxcs IOApa3JesieTcss Ha ayJauTOPHYIO, KOTOpas
MIPOMCXOJUT KaK BO BpeMs JIaDOPAaTOPHBIX 3aHATUH, TaK W HA IUIAHOBBIX KOHCYIbTAIMSX, U Ha
BHEAYJIUTOPHYIO, MPOMCXOMSIIYI0 BO BpPEMS IOJITOTOBKH CTYACHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATHUSIM U BBIIOJIHEHHUS JOMAIIHUX 3aJaHUIA.

AynuTopHas caMOCTOsATENbHAas paboTa OOYYAarOIIMXCSA  IPEANoyiaraeT  MPOXOXKICHUE
TECTUPOBAHUS 10 KaXJIOMY pa3eiy JUCIHUILIMHBL. TeCThl BKIIFOYAIOT TEOPETUICCKUE U IPAKTHUECKUE
3aJlaHusA, OTBEThl HAa KOTOpbIe TPEOYIOT TJyOOKOrO IOHHMMAaHHWs HW3YYCHHOTO Marepuaja. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIAOMY BOIMPOCY MpenaraeTcsi YeThpe BapuUaHTa OTBETOB, CpPeIu
KOTOPBIX OJWH WM HECKOJBKO MpaBWIbHBIX. OOpaOoTKa pe3ysIbTaTOB OCYHIECTBISICTCS IyTeM
COIIOCTABJICHUS TIOJYYEHHBIX PE3yJIbTATOB C ATAIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MakCHMaIbHOE
KOJIMYECTBO OAIIOB B K&K 101 Teme Kypca — 10.

KoHTpoJibHbIe BONPOCHI VISl 3A1HMTHI JIA00PaTOPHBIX padoT
Tema «XuMHYECKas TEPMOANHAMHUKA)

DHepzemuKka XxumuuecKkux npoyeccos
1. Moxer iu mpouecc pacTBOPEHMsI BEIIECTBA B BOJE COINPOBOXKAATHCA POCTOM SHTAIBIUU
CUCTEMBI?
Mosxer nu ycnoBue AH<0 xapakTepu3oBaTh paCTBOPEHUE BEIIECTBA B BOAE?
Uto Ha3bIBaeTCs TEIUIOTOM (PHTANIBIIMEN) paCTBOPEHUS BellecTBa?
UTto Ha3bIBaeTCs TEIUIOTOM (SHTAIBIIMEH) HEUTpaIU3aIun?
UTto Ha3bIBaCTCS TEIUIOTOM (SHTATIBIINEH) OCAKICHUS?
Kaxk n3mensiercst sHTaNbIUs B SK30TEPMUUECKUX PEAKIIHIX?
Kakoii 3HaK uMeeT U3MEHEHHE SHTAJBIINU SHAOTEPMUYECKON peakunu?

Nogabkown

Tema «XuMnueckas KHHETHKA»

Ckopocmp xumuueckux peakuyuil

Yro u3yuaeT XuMHU4eCcKasi KHHETHKa?

JlaiiTe onpenenenre CKOpOCTH TOMOT€HHOM U F€TEPOreHHOM peaKIuil.

Ot Kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKOH peakiun?

JlaiiTe onpeneneHune 3aK0Ha JEHCTBHS Macce.

Yo Ha3pIBalOT KOHCTAHTOW CKOPOCTU?

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

N~ WNE

Tema «PacTBOpBHD)

Ilpucomoenenue pacmeopa conanoil KUciomol U yCmanosieHue e2o mo4Hoil KOHWeHmpayuu
1. TlepeuncnuTe OCHOBHBIE CLIOCOOBI BBIPAKEHUS KOHIIEHTPALIUU PACTBOPOB.
2. Kak paccuntath MOJSPHYIO KOHIIGHTPAIIMIO pPACcTBOPA, €CIM W3BECTHA OSKBUBAJICHTHAS
KOHLIEHTpanus?
3. Kak paccumtarh Maccy pacTBOpa, €CiIM HW3BECTHAa MaccoBas JOJS PACTBOPEHHOTO BEIIECTBA B
pacTBOpe U Macca BOJIBI.
4, Yro Takoe YKBUBAJICHT BelllecTBa?
5. Kak paccuntath MOJSIPHYIO MacCy SKBUBAJICHTA BeIIecTBa?
6. B kakux eguHHIIAX U3MEPSIETCS TUTP PACTBOPEHHOTO BellecTBa?
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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 31eKTpouThl OTHOCATCS K CHIIBHBIM?
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. Yro Takoe OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN IIOTEHITNAI?

14. Kakue peakiiuu OTHOCSTCS K peaklUsAM JUCIIPONOPLUOHUPOBAHUS?

15. Kakwue peakiuu OTHOCSATCS K BHYTPUMOJICKYJIIPHOMY OKHCJICHHIO - BOCCTAHOBJICHUIO?
16. Kakwue peakiiuu OTHOCSTCS K MEKMOJICKYJISIPHOMY OKHCJICHHIO - BOCCTAHOBIICHUIO?
17. UYrto Takoe 3JEKTPOABIKYIIAs CHUJIa OKHCIUTEIbHO-BOCCTAHOBUTEIHHOW peaKIuu?

TeMa «JIeKTPOXUMHYECKHE CUCTEMbD)

dnekmpoxumuueckue npoyeccovl
DIIEKTPOXUMUYECKUE CHUCTEMBI.

Knaccudukanus 31eKTpOXUMUIECKIX TPOIIECCOB.
INanpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.
DIEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.
N3mepenne 3eKTpOoAHBIX TOTCHIIHAIOB.

Psin cTaHmapTHBIX AJIEKTPOAHBIX MOTEeHIHanoB. CBOHCTBA METaNIOB B COOTBETCTBHH C HX
TTOJIOXKEHUEM B PSITy HAMPSHKCHUM.

7.  VYpasuenue HepHcra.

8.  DNeKTposu3 pacIiiaBOB U PACTBOPOB.

9.  KaroaHble B aHOIHBIC IPOIIECCHI.

10. OO6weaunennsiii 3akoH dapanes. Beixoz no Toky.
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Koppo3usa memannos

1. Yo Takoe koppo3usi?

2.  Kakwue BUabI KOPpO3UH BaM U3BECTHBI?

3. DnekTpoxuMu4ecKas KOppo3us. AHOIHOE OKHCIEHHE MeTallla W KaTOAHOE BOCCTAHOBIICHUE
OKUCIIATES.

4.  Tlepeuucnure criocOOBI 3aITUTHI METAJIIOB OT KOPPO3HH.

5.  Ilouemy BO3pociia CKOPOCTh BBIJICICHUS BOAOPO/Ia MpU JOOABICHUH CONU?

6. CpaBHuUTE pe3ynbTaThl ONBITOB IO KOPPO3UHU IIPU KOHTAKTE JKeJie3a U IUHKA, U JKele3a U METHOU

MIPOBOJIOKH B AUCTUJUIMPOBAHHOM U «MOpPCKOii» Boje. [ e mporiecc mpoTekaeT ObIcTpee U YeM BbI
3TO 00BSICHUTE?

BapHaHTbI 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

1. Tlpu paccMOTpeHHH XUMUYECKON PEAKIUH cucmemMd O3HAYaeT:
a) HCXOIHbIE peareHThI
0) MPOAYKTHI XUMHUYECKOU peaKkIuu
B) PEAKLMOHHBIN cocy
I) HCXOIHBIE PEareHThl H MPOIAYKTHl pEaKIIuu
2. Tlepsblii 3aK0H (MepBOE HAYaJI0) TEPMOJTUHAMUKHI MAaTEMaTHUECKHU 3aIIMCHIBACTCS TaK:
a) PV =vuRT B) K = Agxp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sK30TepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON cucTeMbl nossiaercs (AH > 0)
0) TermoBoit a3 ekt peakiuu otpuriatencH (Q< 0)
B) SHTAJIBIUS PEaKIIMOHHON crcTeMbl yMeHbIaeTcs (AH< 0)



T') IaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q013"
6) AHozgg F) AHct
5. Kakwe u3 npuBeACHHBIX PEAKIHH IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N+ 3/2 H,=NH3 AH = — 46 K][x/Mob
0) Hy+4/2 0,=H,0, AH = -242 K]I/monb
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/moib
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I:/Mob

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus Ookcuua azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH3+ 520, =2NO+3H;0
7. Ilpum BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (¢ + CO (), mormotunock 22 K/ TEMI0THI.
DHranbnus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni ) + CO (. Ompenenure BO3MOXKHOE HAIpPABICHUE
CaMOTIPOM3BOJILHOTO TCUCHHS PEAKIIUHU TPU CTAHAAPTHBIX YCIOBUAX U IpU TeMnepatype 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
U TemIiepar Havaja peakiuu
627°C

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsieTcst SHTPOMHSI PU Pa3NI0KEHUU KapOoHaTa KaIbIus?
a) YBEIMYUBACTCS B) HE YMEHbBIIIaeTCs
0) yMeHbILIaeTCs T') HE 3HaI0
10. Mannas peakiusi: 2KClOs (tg) —2KCl (15)+30; (), AH<O MokeT caMOnpon3BOIBHO IPOTEKATh
a) B MPSIMOM HarpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIEHUH T') HE 3HaI0

XuMuueckass KHHETHKA

B Tecrax mo teme «XuMudeckasi KHHETHKA»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3aaHUS
ouenuBarorcd B 0,5 6aia; mectoe, ceAbLMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oai1, a oqAuHHAAIaToe
—B 2,5 Oamna.

Tecr Ne 1

1. Pasnen XMMUU, U3YYAIOIIH CKOPOCTH M MEXAHU3MbI XUMHYCCKHX PEaKIUi, Ha3bIBACTCS

a) XMMHUYecKast TEpPMOIHHAMHKA

0) TEpPMOXUMHUS

B) XUMHYECKas KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCs OJJHO U3 MCXOIHBIX BEIIECTB

0) M3MECHEHHUE KOJIMYECTBA BEIIECTBA PEAareHTOB (MU MPOYKTOB) PEAKIIUU B CIMHUILY BPEMCHH B
enuHuIe o0BeMa



B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEAKIIMU K MOMEHTY OKOHYaHHS peakluu
3. B Kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuuu?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB ¢
4. Or xakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOIbI PEAruPyIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEaKIIMOHHOTO COCya
5. CocTosiHMe XUMHYECKOTO PAaBHOBECHSI 0OPATUMBIX IPOLIECCOB KOIMYECTBEHHO XapAKTEPU3YETCH ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH MPOYKTOB PEAKIHH
0) SHepruei aKTUBHU3aAIUU
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anuceiBaercs Bipaxenue 11 ckopoctd peakuuu 4 NO ) + 6 Ho O =4 NH3 () + 5 O, ()
a) V = k[NOJ*[H,0] 6) V = k[NH3][03] B) V = k[NO]*[H.0]°
7. Kak 3anumercs BeIpaXKeHHUE /1711 KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) K = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha quarpamme 1mokasblBaeT 3HaYeHHE TEII0BOro 3¢ ¢dekra peakiuu?

a) l tE .
4
0) 2 2
v
B) 3 +
’/ 1 3
— A\

v

XOJ1 peakInu

9. Yrto MOKHO CKa3aTh O Peaklluu, U300pakeHHON Ha Auarpamme K Bomnpocy 8?7
a) 9K30TEepMHUYECKasl PEaKIIHs
0) PHAOTEpMUYECKAsT PEAKITUS
B) peaKIis ONUCHIBAET COCTOSIHHE PAaBHOBECHS
10. PaBHoBecue peakmuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BIEBO.
a) IpY NOHM)KEHUH TeMIepaTypbl
0) IIpH MOBBILLIEHUHU TEMIIEPATYpPbl
B) NPH MOBBILICHNUH J1aBICHUS
11. Jina peaxkuuu C + 2 H 5 (1 = CH 4 () Ipu HEKoTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBecHas KOHIIEHTpauus Bojaopoaa paBHa 1,2 Moiw/n. Belumciure HCXoaHYIO
KOHIICHTPAIIMIO BOJIOPO/IA.
a) 1,2
0) 3,5
B) 5,0

PacrBopsI
B rtectax mo teme «PacTBOphI»: mepBoe 3alaHUe OleHHBaeTcs B 1 Oami; BTOpoe, TpeThe,

YeTBEPTOE, MIATOE M MIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCBMOE, IEBATOE U IECATOE — B
0,5 6ama.



Tect Nel

1. dnsa ypaBaenus peakiun CU SO4 + KOH — ... cokpallieHHOE HOHHOE YPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K'+S0,5 = K;S04
2) Cu®* + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH)xl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa 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. Jlna nopasnenus rugponusa xiaopuaa xpoma (I1I) cienyer
1) 106aBUTH CONIAHYIO KHCIOTY
2) n100aBUTH IIEI0Yb
3) pasbaBUTH PacTBOP BOJIOU
4) TMOBBICHTH TEMIICPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUAPOCYIbdaTa KalblUs U BOJIBI, CyMMa
KO3 PHUIIMEHTOB B ypPaBHEHUU HEOOPATUMOM JHCCOIMAIIIH PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpexenute mpoM3BeICHHE
pactBopumMoctu Ag2C204
1)5-107" 2)1,16:10°  3)10,7-10° 4)2,31-10°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOILLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJMYECTBA BEIECTBA K 00bEMY BOJIBI
3) Macchl BEIIECTBA K Macce pacTBOpa
4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnabpIM 371€KTpoIuTaM OTHOCHUTCS ...
1) ruApOKCHI aMMOHUSI
2) THIPOKCH] KaJHsI
3)  XJIOpHJI KaJIbIIHsI
4) MaprasioBas KUCJIOTa
9. M3BecTHO, UTO BOJHBIE PACTBOPbI MHOTUX COJIEHl MOT'YT MMETh ILEIOYHYIO HJIM KUCIYIO Cpeny.
[IpyuuHoOii 3TOTO ABIAETCA ...
1) osnekrponus coieit
2) JIUCTPOTIOPIHUOHUPOBAHHUE COJICH
3) ruapaTHpOBaHHUE COJEHt
4) THAPONIU3 COJICH
10.3nauenue PH uwcroii Boawt ipu 25°C cocrasiser
11 2)7 3)0 4) 10

JAucnepcHble CHCTEMBbI

B Tecrax mo teme «JlucnepcHsle CHCTEMBI»: IEPBOE, BTOPOE, TPEThE M HYETBEPTOE 3aJaHUS
olLleHUBarOTCs B | Gaut; msAToe M 1ectoe 3aJaHus - B 3 Oana.

Tect Nel
1. Vkaxwure pa3Mepbl 4aCTHI[ KOJIOUJIHBIX CHCTEM
1) MeHbIne 1 HM
2) 0osbire 100 HM

3) ot 1 am 10 100 HM



2. Kakue wuoHBI crnocoOHBI BbI3BaTh KOAryJsIUIO KOJUIOMJA, YaCTUIBl KOTOPOTO HMEIOT
MOJIOKUTEIbHBIN 3apsia?

1) KaTHOHBI
2) AHHOHBI
3) MOJISIPHBIC MOJIEKYJT

3. Jlnsg Kakoro H3JEKTPOJUTAa MOPOT KOAryJSIUHM KOJUIOMAA C TOJOXKUTEIBHO 3apsKeHHOM
YaCTULIEA NOJDKEH OBITH HAUMEHBIITNM?

1) XJIOPUJT KaJIHsI
2) cynbdar Kaaus
3) oprodocdar Kaus

4. Muuema 3ois umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuau3aropa?

1) xyopun xenesa (111)
2) BOJA
3) THIPOKCHUT KaJIHsI

5. Ilpu B3aumopeticteuu 20 mu 0,001H murpara ceunima () ¢ 10 v 0,02H cynsdara xanus
obpasyercst 301 cyabdara cBunma (ll). K kakomy siekTpoay MOKHBI MEpeMEInaThCs
YaCTHUIIBI TUCTIEPCHOM (a3bl MPH dNEKTpoau3e?

1) HaXOJISTCS B COCTOSIHMH JUHAMHYECKOTO PABHOBECHS
2) K KaToy
3) K aHOLY

6. B nBe konObl Hanmuto mo 50 mu 3058 ruApokcuaa skenesa. s TOro 4toObl BBI3BATH
KOaryJisiuio 30J11 HoTpeOdoBaJIoCh 100aBUTh: B repByto — 5,3 mi1 1H pactBopa xmnopuaa kanus;
B apyryto — 18,7 mn 0,001H pactBopa ¢ocdara HaTpus. Brruuciure mopor Koarymsiiuu
Ka)KJJ0T0 JIEKTPOJINTA.

OKHCINTELHO-BOCCTAHOBUTEIbHBIE MPOIECCHI
B Tectax mo teme «OKHCIUTEILHO-BOCCTAHOBHTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEepTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 Oamna; mectoe — B 1 6aim; ceapmMoe u BOCbMOE — B 2
Oamna, a JeBsitoe — B 2,5 OaJIoB.

TecTt Ne 1

1. OKucauTENh — ATO aTOM, MOJIEKYJIa I UOH, KOTOPBIH ...

1) YBEJIMUUBAET CBOIO CTENEHb OKUCIICHUS
2) MPUHUMAET DJIEKTPOHBI
3) OTJAET CBOM DJIEKTPOHBI
2. [Ipouiecc BoCCTaHOBIEHMSI UMEET MECTO B Cllydae, KOT/a ...
1) HENTpaJIbHBIE ATOMBI IPEBPAILAIOTCA B MTOJIOKUTEIbHO-3apsKEHHBIE HOHBI
2) MIOJIOKUTEIIBHBIN 3apsil HOHA YMEHbBIIAETCS
3) OTpHULATENbHBIN 3aps]] MOHA YBEIUYUBAETCS
3. U3 npencraBieHHbIX HIKE peakunii kK OBP nucniponopuroHupoBaHus NpUHAIIEKUT ...
1) S+ 2HNO3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTENSIM OTHOCATCA ...
1) METaJLIbI, BOJAOPOJI, YTIEPOT
2) aKTHUBHBIEC HEMETAJLITBI
3) AJIEMEHTBI, HaXOJAIIMECS B CPETHEN YaCTH IIEPUOANUYECKOI CUCTEMBI
5. CreneHn OKHMCTICHHUS KACIOPO/Ia a) B BOJIE U 0) B IEPOKCHUIE BOAOPOIa COOTBETCTBEHHO PABHHI .. .
1) a)—2;0)—2
2) a)—2;6)+2

3) a)—2;0)-1



6. Ilepmanranar kanusi B OBP, npoTekaronmx B KUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...

1) karnona Mn”*
2) MaHTaHaT-nuoHa MnO4>
3) okcuaa maprania (II) MnO

7. B peakumu, mporekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTarOTCsl CIACAYIONIUE SJICMEHTHI ...

1) a30T U cepa
2) cepa ¥ Xpom
3) XpOM H a30T
8. Cymma k03(ppHUIIMEHTOB B peaklnu, MPUBEeHHON B Borpoce Ne 7 paBHa ...
1) 26 2)18 3) 35
9. Cymma ko3 dunuenron B peakiun KMnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1€KTPOXI/IMI/I‘1€CKI/I€ CUCTEMBbI

B Ttecrax mo Teme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U TMATOE 3aJaHUA
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBEpTOE 3a1anus— B 1,5 Gania; mecroe u ceapMoe — B 2 Oaia.

Tect Nel
1. DraexTpoaHBIN TOTEHIIMAN ONIPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonpumana
4) Appennyca
2. Paccunmraiite DJIC ranpBanmdeckoro siemeHta MQ|MQgSO,||CuSO,Cu npu cranmapTHBIX
YCIOBHSIX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kaxkue mpoaykTsl 00pa3yroTcs Ha KaTojie U JIEKTPOIU3e pacTBopa HUTpaTa cepedpa?
1) BOJIOPO/T
2) cepedpo
3) a30THAas KUCIIOTa
4) KHCJIOPOJI
4. VYkaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUHU dJIEKTpOin3a pactBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8

5. Kakas ¥3 TOpHUBENCHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMHA  MPOTEKaeT
CaMOIPON3BOJIBHO B NPSMOM HallpaBiIeHUN?

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

6. Bpruuciure Maccy IMHKA, TOJYYEHHOTO TIPU IJIEKTpoiu3e cyibdaTa IMHKA, KOTOPBIHA
npoBoawiv B TeueHue 20 cex mpu cuie Toka 1A

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

4) 6,7-107



7. IlpuBenuTe cXeMbl OSIIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKONH KOppOo3uM TanbBaHomapsl Zn|MQg B CEepHOKHCION
cpeze. B orBetre ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM ypaBHEHHUU.

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

BreayauTopHas camocTroATenbHas —pabora  obydaromimxcs OcyH_IeCTBJIﬂeTCﬁ B BHUIC I/ISYLIGHI/ISI JII/ITepaTprI 110
COOTBETCTBYIOLLIEMY paslieldy ¢ ImpopaboTkoil marepuana; oGOopMIICHHS OTYETOB MO JIAOOPATOPHBIM
paboTam H BBITIOJHEHUS JTIOMAIITHUX 3aJaHHH.

BapI/IaHTLI TeMaTH4YeCKHUX JOMAIIHUX 3aJaHUi 11 BHeayz[I/ITOpHOﬁ CaMOCTOSITEIbLHOM paﬁoTbI
CTYAEHTOB II0 TEMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOTUHAMHUKA»

B momamiHeM 3agaHuu 1Mo TeMe «XHUMHUYECKash TEPMOJANHAMUKA: IepBast 3aJada OLIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6ayua; Tpeths — B 1 6a.

3amaga Nel

Hus peakumn CHy ) + CO; () = 2 CO () + 2 H, () onpenennte BO3MOXKHOE HalpaplICHUE
CaMOITPOU3BOJIBHOTO TEUEHUS PEAKLUU IIPU CTaHIAPTHBIX YCIOBUAX U pu  Temmneparype T = 927 °c,
€CITH TETIOBOM A(PPEeKT peakuu A0 3aJaHHON TeMIEpaTypbl HE U3MEHHUTCS. YKAXKHUTE: a) BBIIACIACTCS
WIA TIOTJIOUIAETCS SHEpPIrus B XOJA€ peakuuu; O) NPUUYMHY HAMJIEHHOrO W3MEHEHMsI SHTPOIMH.
PaccuuraiiTe TeMepaTypy Hadajna peaKkLyH.

3amaga Ne2

Berancanre temosoit  sddekr peakuun: CaCs  + 2 HyOy = Ca(OH); () + C2H (), mone3ysce
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyroumx BemecTB. CKOJIbKO TEMIOThl BBIACIUTCA WU
MOTJIOTHTCS TIpU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPAaBHEHUSIM paccuuTaiiTe TeMaoBON 3P(HEKT peaKiuu:
Hypy + COzq)=CO (+ H2 O). TepMoxummuueckue ypaBHEHUS:

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

0)2CO¢) + Oy =2CO0O;z ), AH =-566,2 kJIx.

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nomamnem 3amanuu no teme «XUMHYECKas KMHETHKa»: NEpBas 3ajaya oleHuBaercsa B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTas u nsaras — B 1 6a.

3amaya Nel

Peaxius mporekaer mo ypasHeHuio: O ) +2 CO y = 2 CO; (. HavyanpHple KOHLEHTpalUu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckoiabko pa3 M3MEHHUTCS
CKOpOCTh MpsMon peakmuu, koraa mpopearupyeT 30% CO? Bo ckoibKO pa3 M3MEHSTCS CKOPOCTH
MIPUMOH ¥ 00paTHOM peakiuu, €CIU YBEIUUUTh JaBlIEHHE B CHCTEME B JBa pasa?

3amayda Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMsi, Mpu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IPH TEMIIEpaType
200 °C, eciu TEMIEPaTyPHBIH KOOPPUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo cKoiIbKO pa3 U3MEHUTCS
IIPU 3TOM CKOPOCTb PEAKINH?

3amaga Ne3



HaiinuTe HavaibHBIC KOHIIEHTPAIIMK MCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINH:
Fe (7 + H20 () = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPAIMU PEATMPYIOIUX BEIIECTB PABHBI:
[H20]=0,3momb/1, [H2] = 0,4 Moan/m1.
3ajaua Ned
Jia peakumonnou cucremel: CO ) + HyO ) = CO2 (y + Hj 7y HavanbHbIE KOHLIEHTPALUU
pasusl: [H20] = 0,5 momns/in, [CO] = 0,6 Mons/n. OnpeaenuTe KOHIEHTPAIUN BCEX BEUIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3amaua NeS
Bripasute yepe3 KOHIIEHTpaIlMK PeareHTOB KOHCTAHTHl PABHOBECHS CIICAYIOIINX PEAKIIUMN:
Nz(r) +3 Hz(r) =2 NH3(r)7 AH =-922 k]I x;
COz(r) +C ) = 2 CO(r), AH =+160,5 KI[)K;
CO(F) + HzO(r) = CO» @ T Hz(r), AH =-41,1 k]I x.
VYkaxuTe HanpaBiIeHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKILIMii: a) IPU MOHMKEHUH
TEMIIepaTyphbl, €CJIM JaBJIEHWE IIOCTOSHHO; O) TpH TOBBIIICHUU JABJICHHS, €CIIM TeMIlepaTypa
MOCTOSIHHA.

Jlomamnee 3axanue Ne 3
mo reme «PacTBopbp)

B nmomammHem 3amanum 1mo Teme «PacTBOphI»: TepBas, BTOpas, TPETbi W IATas 3aJadud
orleHuBaercs B 1 6ayut; werBepTas u mectas — B 0,5 Oaia.

3amaua Nel

B kakom o0beMe Boabl cienyeT pactBoputh 1351 SNCl, ans mosydenus 3M pacTBopa xjopuaa
ooBa (Il) ¢ mmotHOCTRIO P = 1,405 r/™MN?

PaccuuraiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBOpe; O0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ) THUTP; J1) MOJIHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3agaya Ne2

3akoHunTe MOJICKYJIIPHBIC W  HAIIMIIHUTE COKPAIICHHLIC HMOHHBIC YPABHCHUA peaKuHﬁ
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgC|2 + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe MO JABa MOJEKYISPHBIX YPAaBHEHUS PEaKIUi K CIETYIOIIUM HOHHBIM:

Ba®* + CrO,” — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H' — Zn** +H,S

3amaga Ned

Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaga Ned

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

3azmaga Neb

Haiinure npomssenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COETUHEHUSI.



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

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

3amaga Nel
[TonGepure KOADGUIUEHTHI B ypPaBHEHUSX OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

VYKaxuTe TUN KaXI0H peakivu.

Paccunraiite SJIEKTPOABMKYIIYIO CHJIY W OINPEACIUTS HAMPaBICHHE CaMOIPOM3BOJIBHOIO
MPOTEKAHUS  TEPBOM  pEaKIuu TpU  CTAHAAPTHBIX  YCJIOBUSAX,  HCIONB3ysd  3HAUCHUS
OKHCIIUTEIHHO-BOCCTAHOBHUTENBHBIX IIOTEHI[HAIOB:

H] + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,0O

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

NH;ReO, +H, — Re + NH; + H,O

KBrO —- 0O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na)S$;03+ NaOH —

Bi,O; + C —

Mg + HNO3 (pa36) —

3ajadga Ne3

Hanbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick TaOyuield CTAaHAAPTHBIX OKUCIHTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIUAIOB, COCTAaBBTE
ypaBHEHHE BO3MOXHOW peaknuu B ykazaHHoi cpene (HNOj). Paccuwraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYEeCKHE CHCTeMbI»

B nomamrnem 3amaHuu o Teme «IeKTPOXUMUYECKUE CUCTEMBI): MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTOpas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

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

ypaBHEHHE TOKOOOpa3yloleld peakiuu, MpOoTeKaromeld mnpu padoTe TaJbBaHHMYECKOTO SJIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHMYECKOTO 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHsAB MOTEHIMAN aHOAA PABHBIM CTAaHJAPTHOMY 3HAYEHUIO, PACCUMTANWTE KOHLEHTPAIUIO
KaTHOHOB METAJIJIa B KATOJITHOM pacTBope, pu kKotopoit 3/]C raapBaHUYECKOT0 3JIEMEHTA YMEHBIIUTCS
Ha 0,02B.

3amayda Ne2

[IpuBenuTe CXEMbl SJEKTPOJHBIX IMPOLIECCOB M MOJEKYJISPHbIE YpPaBHEHHUS pPEaKLUi,
MPOTEKAIOIINX TPU IJIEKTPOXUMHUYECKOH Koppo3uu ranpanonapel Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQYKHOM BO3/yXE€.

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

3amagya No3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (aHOI HWHEPTHBIA) U
MOJICKYJIIPHOE YPAaBHEHHUE PEAKIUH, IPOUCXOISAIIEH TTPH DJICKTPOITU3E:

a) pacruiaBa NaOH;



0) pactBopa CoSOy,

BoeruncnuTte (akTHueckoe KONMMYECTBO METallla, MOJTYYSCHHOIO Ha KaTOJE MPH JIIEKTPOIIU3E
Co(NO3),, eciu 37eKTpOIIKA3 TPOBOAMIN B TeueHHH | 4. BrIxoa Meraiia mo ToKy coctaBui 85%.

YKaxute BO3MOKHEIE IMPUYIUHBI YMCHBIICHUS BbIXOAa MCTAJJIAa 11O CPABHCHHUIO C PAaCUCTHLIM.
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KoHTpoJibHBbIE BOIPOCHI 0 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe «XHMHUYEeCKasi TEPMOANHAMH KA

OCHOBBI XMMUYECKOH TEPMOAMHAMUKU: TIOHATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoanHaMuveckne napameTpsl U PYHKIIUU COCTOSTHHS CUCTEMBI.

Buyrtpennss sueprus. Pabora. Temora.

IlepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

OHTanbnus Kak QYHKIUSA COCTOSTHUS CUCTEMbI. DHTaNbIINsA 00pa30BaHMsl BELIECTBA.
TernoBoit 3pdexT xumuaeckoit peakiuu. GakTopel, BIUSAIONINE HA TEIUIOBOK ekt
XUMHUYECKON peakiuHu.

Tepmoxumus. 3akoH I'ecca.

CrenctBus u3 3akoHa ['ecca.

OHTponHs Kak (QYHKIHMS COCTOSIHUS CUCTEMBI.

Bropoii 3ak0oH TepMOJIMHAMUKH.

Tperwnii 3aKOH TEPMOINHAMHUKMU.

Oueprus ['u66ca.

Hanpasiienue caMoInpor3BOJIbHOTO POTEKAHUSI XUMUUECKUX PEAKLIUM.

KOHTpOJ’[bHI)Ie BOIIPOCHI IO TEME «XuMHYecKasi KHHETHKA

Xumunyeckas KuHeTHKa. CKOpOCTh XMMHUYECKOHN peakiuy U METO/Ibl €€ PEryJINPOBaHMUSL.
BrnusiHue KOHIIEHTpalMM HAa CKOPOCTh XUMHUYECKOW peakiuu (3aKOH IeHCTBYIOLINX
Mmacc).

Brnusinue TemnepaTypsl Ha CKOpOCTh xumMuueckoi peakiuu. [Ipasuno Baut — [N'odda.
Teopus aKTUBHBIX CTOJIKHOBEHUN AppeHHyca.

DHeprusi akTUBaluu. Y paBHEHUE AppeHuyca.

Teopus nmepexoqHOro KOMIUIEKca. DHEepreTuyeckas AuarpaMma.

KpuBas Maxkcemna — bonsiiMana. DHepreTuueckuit 6apbep.

KaTtanutnueckue cuctemsl.

BnusiHue xatanmzaropa Ha CKOPOCTh XMMUYECKON peaKkuu.

['oMOreHHBIN 1 reTepOreHHbIN KaTalnus3.

KonebartenbHble peakuuu.

Xumunyeckoe paBHoBecue. OOpaTUMbIe U HEOOPATUMBbIE pEaKLIUU.

KoHcTanTa XuMHUY€CKOro paBHOBECHS.

Cwmenienne xumuueckoro papHosecusd. [Tpunuun Jle—Illarense.

BrusiHue KOHIEHTpalyy, 1aBIE€HUS U TEMIIEPATYPHI.

®a30BbIE pAaBHOBECHSI.

@da3oBble AMArpaMMBbl JJi1 OAJHOKOMIIOHEHTHBIX CUCTEM.

KoHnTtpoJbHbie Bonnpocsl 1o temMe «PacTBopb»

[TonsiTe pactBopa. PactBopuMocTs BemecTBa. PactBopuMocCTs rasa.

PactBopbl. CriocoObl BeIpaskeHHs KOHIIEHTPAIIUH PaCTBOPOB (MaccoBasi 10JIs1, MOJISIpHAs
KOHIICHTPAIUsI, MOJIIPHASI KOHIICHTPAIUs SKBUBAJICHTA, MOJIBHAS JIOJIS, THTD).
KonnuratusHble cBoiicTBa pacTBOpoB. M neanbHelii pacTBop.

3akounl  Paymsa: | (ToHomerpuueckuii) wu |l (90ymmockonuueckuit U
KPUOCKOIIMUYECKUI).

Ocmoc. Ocmotnueckoe naBieHne. CxemMa 0oCMOMETpa.

KucnoTHO-0CHOBHBIE B3aUMOICHICTBHS BEIIECTB.
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HNonnas Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIC MTOHATHUS U MOJOKEHUS
Teopuu AppeHuyca.

Juccounarys KMUCJIOT, OCHOBAHHUM U COJIEH C TOYKH 3pEHUS HOHHON TEOpUH AppeHHnyca
(mpumepsr).

Crenens aucconuanuu. CUIbHBIEC U CIa0bIe AIEKTPOJIUTHI.

Jluccormanus cnadbIx 3JMeKTPOIuTOB. KOHCTaHTa TUCCOIMAIIHH.

3akoH pazdasieHuss OcTBaIbIA.

Peakunu noHHOTO 0OMEHA MEXTy JCKTPOIUTAMHU (Ha MPUMEPE PeaKkIuii 00pa3oBaHUS
CJ1a00ro 3JEKTPOIHUTA, OCAKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

HNonHnoe npoussencHue BoAbl. BOLOPOIHBIN U THAPOKCUIIBHBIN IIOKA3aTEH.

I'maponus coneit. Tunsl ruiponn3a cosen.

KonnuecTBeHHbIE XapaKTEpUCTUKU MpOLIecca THAPOIIH3a.

@akTOpbl, BAUAIOIINE HA TPOLIECC TUAPOIU3A.

KoHTpoJibHbIe BONpockl 10 TeMe «/lucnepcHble CHCTEMbI»

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

CrpoeHne KOJIJIOUIHBIX YaCTHLI.

IIpaBuno dasuca — [leckona.

VY cToUnBOCTD KOJIOUAHBIX crucTeM. CTaOMIn3aTophl.
Koarymsimus nuodunbHbIX 1 THO0()OOHBIX KOJUIOHIOB.
CenumenTanys KOJUIOUIOB.

Koarymsiius KoJIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[Tpasuno Ulynsie — [Napau. Koarynupyromas crnocoOHOCTb.
OnTHyeckue cBONCTBa KOJUIOUHBIX PAaCTBOPOB.
DNEeKTpUUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «OKHCIUTEITbHO-BOCCTAHOBHUTEIbHBIE

MPOLECCHI»

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

Baxxueiimne OKUCIMTEIN 1 BOCCTAHOBUTEIIH.

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

VYpasuenue HepHcra.

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

KOHTpOJ’IbHLIe BOIIPOCHI 110 TEME «:‘)J'IeKTPOXI/IMH‘leCKI/Ie CHUCTEMBD)

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

lNanpBarmdeckwmii amemenT Jdanuamsa — Sxoomn.

DNEeKTPOABMKYIAsl CHjla FalbBAHUYECKOIO AJIEMEHTA.

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

VYpasuenue HepHcra.
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13.
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DNeKTpOIN3 paciiaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE MPOIIECCHI.

OO6wenunennslit 3akon @apanes. Berxoa mo Toky.

Kopposus meramios. Knaccudukanus Koppo3nOHHBIX TIPOIIECCOB.
XuMuueckas KOppo3usi.

DNEeKTpOXUMHUYECKass KOppo3usi. AHOIAHOE OKHCIEHHE MeTajlia
BOCCTAHOBJIEHHE OKUCIUTEIS.

[Ipumepsl KOPpO3UU B KUCIION cpelie U aTMOCHEPHONH KOPPO3UH.
CkopocTb KOppo3uH.

3amura METaJIIOB OT KOPPO3HH.

3alKTHBIEC TOKPBITHSL.

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

XHWMHYECKUE UCTOUYHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.

n KaToaHOC



IMPUJIOKEHUE 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon WHauKaTop AOCTHKEHUS
MHIMKATOpa KOMIIETCHIINH

O1eHOYHEIE Cpe€acTBa

OIIK-1 CriocoGeH pemiats 3a1auu npodeccrnoHalbHOM JesSTeIbHOCTH HA OCHOBE HCIIOJIB30BAHUS TEOPETHUECKUX U MPAKTUIECKUX OCHOB €CTECTBEHHBIX U

TEXHUYCCKHX HAYK, a TAKXKC MaTEMaTHYCCKOI'O allrapara

OIIK-1.1 Omnpenenser XapaKTEPUCTUKU
¢u3n4eckoro M XUMHYECKOTO
nporecca (SBICHHS), XapaKTePHOTO
Ui 00BEKTOB MPOQPECCHOHATBHON
NesITeIIbHOCTH, Ha OCHOBE
TEOPETUYECKHIX u
AKCIICPUMEHTAIBHBIX UCCIICI0OBAHUI

Ilepeuens meopemuueckux 6onpocos K zauemy:

1.  OcHOBbBI XMMHMUYECKON TEPMOJAMHAMUKH: CUCTEMA, TEPMOJUHAMUYECKHE MapaMeTpbl
CUCTEMBI, PYHKLIUU COCTOSHUS cUCTeMBbI. [1epBblil 3aKOH TEPMOJIMHAMUKH.

2.  DHepreTuka XMMHUYECKUX MPOIECCOB.

3.  Dwuranenus. 3akoH ['ecca ¥ cieICTBUSL U3 HETO.

4.  DOurponud. YpasHenue bonbiimana. Bropoil u TpeTuii 3aKOHbI TEPMOIUHAMUKHY.

5. Dueprus I'm66ca. HanpaBneHus XMMUYECKHUX MPOLIECCOB.

6. Xwumunueckas kuHeTHKa. CKOpOCTh XUMHUYecKoW peakuuu. CpenHsis W UCTHHHAS
CKOpOCTH peakuuu. Kunetndeckas Kpusas.

7. CKOpOCTb peakIlMi U METOJIbI €€ PeryaIupoBaHusl.

8.  Brnmsaue temmeparypsl Ha ckopocTh peakiuu. [IpaBuio Baut-I'odda.

9.  DHeprus akTUBanuu. AKTHBHPOBAHHBIA KOMITJIEKC. Y paBHEHHE AppeHHyca.

10. Karanuzaropsl U KaTaIUTHYECKHE CUCTEMBbl. | OMOT€HHBIN KaTalus.

11. Karanu3atopbl U KaTAIUTUYECKUE CUCTEMBI. | €TepOreHHbII KaTallu3.

12.  Xwumnueckoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO PaBHOBECHS.

13. Cwmemenue xummuueckoro papHoBecus. [punmmmn Jle [aTense.

14. PactBopbl. CocOOBI BBIpaKE€HUsI KOHLEHTPAIIMK PacTBOPOB.

15. PactBOpBI 27€KTpOAUTOB. CTENEHb U KOHCTAHTA 3JIEKTPOJIUTHUECKON TUCCOLIMALIUY.
3akoH pa3basnenus OcTBaib/a.

16. Juccoumarusi KUCIOT, OCHOBAHHM, coJieil. AM(OTEpHBIE JIEKTPOJIUTHL.

17. PactBopumoctb. Ilpou3BeseHue pacTBOPUMOCTH. YclloBHE 0Opa3oBaHUS U
pacTBOPEHUS OCATKOB.

18. uccouuanus Boasl. MoHHOe npou3sBeneHue Boasl. pH.

19. Tuaponus coneif. CTeneHb U KOHCTaHTa TUAPOIU3A.

20. JIucmiepcuble cucteMbl. Kitaccupukanms. JInoduisHbIe ¥ JIMOPOOHBIE KOJUTOHIEL.

21. CtpoeHue KOJUIOMIHBIX YacTHUII.

22. Koarynsmust KOJUIOUIHBIX PACTBOPOB.

23.  OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA  BEUIECTB. Knaccudukanus
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

24. DnexTpoxuMuyeckue cuctemsl. 3akoHbl Papajes. DIEKTPOIHBINA NOTEHIIHAL.




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHITHH
25. TanpBanmueckwmii 3nemeHT Jlanusis SAxkoou.
26. DIEKTPOXMMHYECKHE CUCTEMBI: JJIEKTPOIIU3 PacIuiaBoB. [[puMeHeHne 3IeKTPOoIu3a.
27. DnexTponu3. AHOTHBIA U KaTOAHBIM MpOLIECCHl TMPHU IIIEKTPOJIU3E PACTBOPOB.
IIpuMeHeHue 31eKTpoIIn3a.
28. Kopposus. Buast koppo3un. CriocoObl 3alIUTH METANIOB OT KOPPO3UHU.
Ilpakmuueckue 3a0anusn
[TpoBecTn aHaW3 BIUSHUS KOHIICHTPAIIUU HA CKOPOCTh XUMHUYECKOUN peakiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00pabOoTKy MOJIYIEHHBIX TaHHBIX C UCTIOJIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOIHUIIBI 1.
Tabmuna 1
Howmep O0bem, Mt Konuenrpauus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S;03, 10? | mnosienns peaKiuu, 10,
MOJTB/JT MYTH, C ¢t
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
[To nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU
THOCY/Ib(aTa HATPUS, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na;S;0Os3, a Ha ocw opaAMHAT —
CKOPOCTh PeaKIIhH.
Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU THOCYIh(haTa HaTPHS.
OIlK-1.2 Hcnonb3yeT TeopeTnyecKkue OCHOBBI Ilpumepnuvie npaxmuueckue 3a0anus 011 3auema:

TCXHUYCCKUX HAYK IJI MPUMCHCHHUA
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha
PCAIBbHBIX CTPOUTCIIBHBIX 00BEKTOB

1. g peakumu CHy ) + CO2 () = 2 CO ) + 2 Hy () onpenieniTe BO3MOKHOE HAIlIPaBJICHUE
CaMOIIPOU3BOJIBHOTO TEYEHUS PEAKIINY [TPU CTaHJAPTHBIX YCIOBHX U IpH  TeMmiiepatype T =927°C,
ecny TeruioBod 3¢ dekT peakuuu 10 3aJaHHONW TeMIepaTypbl HE HM3MEHHUTCS. YKaXuTe: a)
BBIJIETISIETCS] WJIM TOTJIOLIAeTCs PHEPrusl B XOAE pPEakiuu; 0) MpUUMHY HANJAEHHOTO HW3MEHEHUS
sHTponuU. Paccunraiite Temneparypy Hadajaa peaKkiuu.

2. BeIpazute yepe3 KOHIEHTPAIMM PEareéHTOB KOHCTAHTBI PABHOBECHS CIEAYIONIMX PEaKIUn




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. YKaxure HalnpaplICHUE CMEILICHUS XUMHUYECKOIO
PaBHOBECHSI STUX PEAKLUi: a) IpU MOHMKEHUH TEMIIEPATyphl, €CIIM JaBJICHUE TOCTOSHHO; 0) pu
MOBBILICHUH JIABJICHUS, €CIIH TeMIIEpaTypa MOCTOSHHA.

3. CkoIbKO MUJUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpeOyercs s npurorosieHus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyromnux coiseit moasepratorcst ruaponusy: NaySiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJEKYJSPHBbIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYHOIMX coiyieil. Kakoe
3HaueHune pH (< wim> 7) UMEI0T pacTBOPHI ITUX COJCH?

5. 3ok rEIPOKCHIA MarHus mosydeH myrem cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] MOJYYEHHOTO 30JI1 W HAIUIIATE
bopMyIy ero MUIIEIUIHI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUIIy U ONPEEIUTE HalpaBiICHHE CaMOIPOU3BOJIBHOTO
MPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIOBHSIX, UCIOJNB3YS 3HAuCHUS
OKHUCIINTEILHO-BOCCTAHOBUTENBHEIX IToTeHmanos Hl + HiPO, — J, + H3PO3; + H)O0.

7. TlpuBeaute cXeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISPHbIE ypaBHEHUS pPEaKIuH,
NPOTEKAIOIIUX TPH JIEKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioii cpene; 0) BO
BIQXKHOM Boznyxe. OnpenenuTe yOblTb MacChl aHO/Ia IPY KOPPO3HHU B KUCIIO# cpefie 3a 20 MUH, ecliu
CcKopocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe IEKTPOHHO-UOHHBIE YPAaBHEHHS SJIEKTPOIHBIX MPOIIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHUE PEAKIINH, TPOUCXOIAIICH pH dnieKTposnie pactBopa CoSO4 Brraucnure
(bakTHYeCKOe KOJUUECTBO METaslIa, OTyuYeHHOTo Ha karose npu sekTposmsze Co(NO3),, ecnu
AJIEKTPOJIN3 MPOBOAMIN B TeueHUH | 4. Berxoa MeTtamia rmo Toky coctaBuil 85%. Ykaxure
BO3MO)KHBIE PUYMHBI YMEHBIIIEHHUS BBIX0JIa METAJUIA 110 CPABHEHUIO C PACYETHBIM.

OIIK-1.3

Pemaer
ITOMOIIBIO
anmapara  BEKTOPHOU
AHAITMTUYECKON reOMEeTpUHU
MaTeMaTHUYECKOr0 aHaIu3a

HHXXCHCPHBIC 3ada4u

C

MaTeMaTHIECKOTO
anreOpsl,

n

Ilpumepnvle npakmuueckue 3a0anus 01 3auema:

1. HamucaTh SIEKTPOHHBIC YpPaBHEHUS JJICKTPOJHBIX IPOIECCOB, YPaBHEHHWE CyMMapHOU
TOKOOOpa3ytomeil peakuuu, BeIYUCIUTh DJ[C ralbBaHMUYECKOTO SJEMEHTa, €CIH KOHIEHTPAlUU
MOHOB METAJIOB PABHBI: [A|3+]=0,001 MOJIB/II, [C02+]=0,1 MOJIB/JI.

2. Hanmcath MOHHBIE W MOJIEKYJSpHBIE YpaBHeHUS peakuuid ruaponusa coneit: KsPOy; NaySOq,
ZnC|2.

3. 3aKOHYUTH YpaBHEHHS pEaKIUii, HATMCAB X B MOJIEKYJIIPHOW U MOHHOU opMax:

A|(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.
4. B 2 1 pactBopa ruapokcuaa kaibims coaepxurcs 478,8 r Ca(OH),. ITnotHocTs pacTBopa 1,14




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHITHH
r/mn. Paccuuraiite: o(Ca(OH);); Cy; Cox; Cm; N(Ca(OH)2) u N (H20); T.
5. CocTaBbTe YpaBHEHHS OKHCIUTEIIBHO-BOCCTAHOBUTEILHBIX PEAKITHIA:
KoCr,07 + FeSO4 + H,SO4 — , KMnO4 + NapSO3 + HyO —.
6. Hamucath SJEKTpPOHHBIC YpaBHEHHUS OJJICKTPOJIHBIX MPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C raJlbBaHMYECKOTO 3JEMEHTa, €CIM KOHLEHTPAlUu
MOHOB MeTauIoB paHbl: [Mn**]=0,01 mous/i, [Au**]=0,1 Moub/1.
7. 3aKOHYUTH YPAaBHEHHS PEaKIMi, HAITMCAB UX B MOJICKYJIIPHOW M MOHHOHM dopmax:
NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.
8. Hamucath ypaBHEHHs peakildii THaposin3a B MoseKyasipHoM U woHHOM Bue: Aly(SOy)s, KCI,
Na,SOs.
9. HamucaTth 5JEKTpPOHHBIE YpaBHEHHUS OAJIEKTPOJHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peakiuu, BeIMUCIUThL DJ[C rallbBAaHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 moub/11, [Cu*]=1,0 Monb/m.
10. Cynbdar amromunus maccoit 36,4 v pactBopwiu B 100 T Boabl. [I10THOCTE TOTYy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.
OIlIK-1.4 Pemaer Teopernueckue 3amauM B Ilpumepnvle npakmuueckue 3a0anus 01 3auema:

obnacTu TEIUIOTEXHUKH,
THIPaBIMKH,  TeIioMaccooOMeHa,
UCTOJb3Ys (byHIaMeHTalbHbIe
3HaHUA

1. HamucaTh »JIEKTPOHHBIE YypaBHEHHUS OJIEKTPOAHBIX TPOIECCOB, YypaBHEHHWE CyMMapHOM
TOKOOOpa3yromiei peakiuu, Brauciauth J/1C raapBaHHUECKOTO AJIEMEHTa, €CIIA KOHIICHTPAu!
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 moms/1, [Ag*]=1,0 Moms/m.

2. 3aKOHYUTH ypaBHEHUS PEaKIIHiA, HAITUCAB MX B MOJICKYJIIPHOM W HOHHOM BHUJIC:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

3. Ompenenure TEPMOIMHAMUYECKYIO BOSMOKHOCTD poTekanus peakiuu CaO ) + 2 C =
= CaC; (¢ + CO(r), AH; = 460 x>k ipu cTaHAApTHBIX YCIOBHAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 Hdx/mons-K.

4. CocTaBbTe YpaBHEHUS OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIINN:

KMnO4 + NaNO, + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

5. Onpezenure TepMOJUHAMIYECKYIO BO3MOXKHOCTB IpoTekanus peakuun 2 Cl, ¢y + 2 HyOry =4
HClyy + Oy, AH; = 115,6 x/x npu cTangapTHBIX ycnoBusx. Paccumraiite Temneparypy Hadana
peakuuu, ecau S(Cl2)=223 JIx/mons K; S(H,0)=189 [x/mons'K; S(HClH= 187]x/momnsK;
S(02)=205 Jrx/monbK.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

6. Hamucatp ypaBHeHUs peakiiuii Tuapoau3a B MojiekyisipaoM u nonnom Buzae: CrCls, NaNOg,
K,CO:s.

7. CocTaBbTe ypaBHEHHS OKUCIUTEIIEHO-BOCCTAHOBHTEIBHBIX PEAKIIUI:
K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

8. I'omoreHHas peakuus nporekaer no ypasHeHuto H, o + b ¢y = 2 Hl. Havanbnas
KOHIIEHTpauusi Bogopoxa 2,1 mons/n, nona 1,5 monb/n. Bo CKoONBKO pa3 M3MEHHTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopona?

9. B 640 mn Boas! pactBopmiin 160 r xsnopuna xenesa (111). IlnotHocTs nostyueHHOr0 pacTBopa
1,032 r/mi. Paccuuraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

10. Ompeznenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTB IpoTekaHHus peakuuu CS; o +3 Oyp=
=CO; ) + 2 SO; (y, AH; = -1075 k[l nmpu cTraHgapTHBIX yciaoBusX. Paccuuraiite TemmepaTypy
Havana peakuuu, eciiu S(CS,)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,)= 213 Jx/monb K;
S(S0,)=248 JTxx/mons-K.

11. Peaknus uaer no ypaBHeHuto: 2 Hy () + Sy () = 2 HoS(ry. HauanbHas KoHLEHTpalys BOAOpOAa
2 Mow/1, cepsl 1,5 Moub/n. OnpenesuTe BO CKOJIBKO pa3 K3MEHHUTCSI CKOPOCTh PEaKIIMH K MOMEHTY,
korna npopearupyet 0,7 MoJib/1 Bojopoaa?

12. Onpenenure TepMOANHAMUYECKYIO BO3MOXKHOCTb IMTPOTEKAHUsI peakuu 2 ZNS () + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH, = -890 x/Ix npu craHgapTHBIX ycloBUsX. PaccuuTaiite Temmeparypy
Havana peakiuu, eciiu S(ZnS)=58 Jlx/monb K; S(02)=205 Ix/monb-K; S(ZnO)= 44 Jx/Monb K;
S(S0,)=248 Jxx/monb-K.

13. HauanpHble KOHIIEHTpAlUU UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oz ) = 2 SO3 () Obln
pasusbl 1,8 Monbs/n SO, 1 2,4 Mob/1m Oz. Bo CKOJIBKO pa3 H3MEHUTCSI CKOPOCTH PEAKIIMH K MOMEHTY,
korja npopearupyet 0,8 moinb/n SO,?

14. B pactBope oprodocdopHoii kucaotsl Mmaccoit 1200 r u muiotHOCThIO 1,153 /M1 copepxkutces
312 r H3POy. Paccuntaiite: ®(H3POy); Cy; Coxs Cny N(H3PO4) 1 N (H20); T.




0) Ilopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, MMO3BOJISAIOIINE OIICHUTh YPOBEHb YCBOCHUSI O0YUYaIOIIUMHKCS 3HAHUHM, U MPAKTUUYECKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW NUCUUIUIMHE MPOBOJUTCS B YCTHOH ¢opme mo Ouseram, KaKIblid U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHO» - O0YYAIONINIICSI JEMOHCTPHUPYET TOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OT/ACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, O0YJAIOIINNCS UCTIBITHIBACT 3HAUYNTEIIBHBIE
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«He 32a4TeHO0» - O0yUaIOLIUICS HE MOXKET IM0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U

00BsicHEHUST MHPOPMAIUK, HE MOKET MOKa3aTh UHTEJUICKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX
3a1ad4.



