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JIner akTyanusanuu padoyeil nporpaMmsl

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

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

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

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

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopena s peanusaruu B 2029 - 2030
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

[Iporokonm ot 20 1. 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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM roJly Ha 3acejaHuu kadeapbl XUMHH

[Iporokom ot 20 1. Ne

3aB. xadenpoit E.A. Bonkosa




1 Lean ocBOeHMS TUCHUIIIIMHBI (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 CAMOCTOSATEIBHONU PabOThl, HEOOXOAUMBIX ISl IPUMEHEHHS] XUMHUYECKHIX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumirHa XuMus BXOAUT B 00s13aTEIbHYIO YaCTh Y4€OHOIO IIaHa
00pa3oBaTenbHON IPOrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

JIist u3ydeHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS AUCIUILTUH/ TIPAKTHK:

"Xumus" B 00beMe IporpaMMbl cpeiHel 00111e00pa3oBaTeIbHOM IKOJIbI

3nanus (yMEHHUs, BIAJICHUS ), TOJTYYCHHBIC NIPU U3YYCHUU JAHHOU JTUCHIUTLITUHBI
OyayT HEOOXOIUMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

be3onacHOCTE KU3HEACATEIHbHOCTH

DKonorus

dusnyeckas XUMUA

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

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

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

VYK-1 CriocobeH ocymecTBIsATh MOMCK, KpUTHYECKHUI aHAJIN3 U CUHTE3 MH(OopMaIu,
IPUMEHSITh CUCTEMHBIN NOJXO0/ JJIsl PEHISHNUs IOCTABJICHHbIX 3aa4

YK-1.1 AHanuzupyer 3aj1auy, BbIIENsIs ee 0a30Bble COCTABIISAIOLINE,
paccMaTpUBAET U NPEAIAraeT BO3MOKHbIE BAPUAHTHI PEILICHUS
NIOCTaBJICHHON 3aJ1a4M, OLICHUBAsI UX JTOCTOMHCTBA U HEJIOCTATKU

YK-1.2 Ornpenenser, UHTEPIPETUPYET U PaHKUPYET HHPOPMAIIUIO, TPeOyeMyIo
JUTSL PEIICHUS TTOCTABIICHHOM 3a/1a4H; OCYIIECTBIISICT MMOUCK MH(POPMAITUN
10 Pa3JIMYHBIM THIIAM 3aIPOCOB

YK-1.3 [Tpu 06paboTke nHOpMaLIUK OTINYAET (PAKTHI OT MHEHHH,
MHTEPIIPETALNN, OLIEHOK, (JOPMUPYET COOCTBEHHBIE MHEHUSI U
CYXKJCHMsI, apTYMEHTHPYET CBOU BBIBOJIbI U TOUKY 3PEHHUS




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3adeTHbIX enunuil 108 akaa. yacoB, B TOM

qHce:

— KOHTaKkTHast pabota — 8,7 akaJl. 4acoB:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padota — 95,4 akaj. 4acos;

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

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma Tekyero
S B
B aKaJl. yacax 5] un KOHTPOJIS
Paszen/ Tema 2 (B axan ) == y P Kox
> & © | camocrosTenbHOW |  ycIIeBaeMOCTH H
JTACIUTUTAHBI 2 £ = . | xommerenyu
o & paboThI TIPOMEKYTOYHOMH
0 mpaxr. | § 3
Tex. | 8% paKt. | =g aTTeCTaluu
3aH. 3aH. | O &
1. Xumus
- oopmiIeHUE
oTyeTa 1o
1a00paTOpHOI
paborte;
- perieHne 3amura
OMAIITHEero 7Ta00paTOpHOI
1.1 Xummdeckas A patop VK-1.1, VK-
15 3aganus Ne 1; pabotsr. JlomarrHee
TepMOJUHAMUKA 1.2, YK-1.3
- 3amadue Ne 1.
CaMOCTOSITEIIbHOE TectupoBanue
U3yueHHE
yueOHOil u
Hay4HOU
JUTEPATyPhI
- oopmiIeHUE
oTyera no
nmabopaTopHOi
pabore;
1 - perieHne 3amura
JIOMAIIHETrO nabopaTtopHOn VK-11. VK
.2 XuMunueckasi KHHETHKa 3ananus Ne 2; abothl. JlomanHee '
12X 2 1 20 Ne 2; o 12 YI’< 13
- 3amanue Ne 2. - '
CaMOCTOSITEIIbHOE TectupoBaHnue.
U3ydeHHe
yaeOHOU 1
Hay4HOU
JIUTEPATYPhI
- opopmIIeHHE
oTyera o
. 3amura
nabopaTopHOit naGopaTopHoii
abore; YK-1.1, VK-
1.3 PactBopsl 2/1,61 20 P ’ pabotsl. Jlomaminee y
- peleHue 1.2, VK-1.3
3aganue Ne 3.
JIOMAIIIHETO
TectupoBanue
3aganus Ne 3;




CaMOCTOATCIbHOC

n3y4eHUE
yueOHOH U
HayJHOU
JUTEPATyPHI
odopmiieHHE
oTdeTa 1o
nabopaTopHO’
pabore; Samura
- nabopatopHoOn VYK-1.1, VK-
1.4 fucnepenbie cueremt 20 CaMOCTOSITEIIBHOE paboTHI. 1.2, VK-1.3
H3y4YCHHE TectupoBanmue
yueOHOW U
Hay4YHOU
JIUTEPATYPBI.
odopmiieHHE
oT4eTa 1o
nabopaTopHO
pabore;
- peuieHne 3amura
1.5 OkucauTensHO- JIOMAIIIHETO 1a00paTOpHOI
BOCCTaHOBUTEJIbHBIC 1 10 3amanus Ne 4; pabotsl. JlomamiHee YK-1.1, YK-
1.2, YK-1.3
TIPOIIECCHI - 3amanue Ne 4.
CaMOCTOSITENEHOE TectupoBanue.
n3ydeHue
y4eOHOH U
HaY4YHOU
JUTEPATYPEI
CaMOCTOSTENBHOE 3ammura
1.6 DnexTpoxuMuIecKue HBYHeHIe nabopatopHoii VYK-1.1, VK-
CHCTOMEL 10,4 yueOHOM u pabotsl. lomamnee 12, VK-1.3
Hay4IHOH 3amanue Ne 5.
JUTEPATYPHI TectupoBanue
Hroro no paszpeny 4/1,611 95,4
HWroro 3a cemectp 4/1,61 95,4 3au€r
Hrtoro no aucuuIuinHe 4/1,61 954 3a4er




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nporecce npenogaBanus JUCUUTUIMHBL «XUMUS) TPUMEHSICTCS TPAJUIIMOHHAS
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 pOpMe JIeKIUK-0ece1bl I Jrajora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIMH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIeHTaM IS
CaMOCTOSITENILHOTO U3yUEHHSI, JJIsl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JEKIIHS
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

Ocoboe mMecTo B mpoliecce MpenoJaBaHus AUCUUIUTNHBI « XUMHUS 3aHUMAIOT JIEKIIUU
C UCIOJIb30BaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII MO3BOJISIET
HanboJIee MOJIHO PeaTn30BaTh METO IPOOIEMHOT0 O0YUYEHHUS Yepe3 MOCTAHOBKY MPOOIIEM ¢
MIOMOIIIBIO JEMOHCTPALUN SBJICHUM, peaklnii Wim mpoieccoB. Bo3aMoxkHO 00beuHeHNE B
JIEKIIMOHHOM HM3JI0’)KEHUH ITPUEMOB MBICJICHHOI'O U PEAJIbHOI0 3KCIIEPUMEHTA, YTO JaeT
BO3MOKHOCTh (POPMHUPOBATh 3HaHUA OOJIee BBICOKON CTENEHN 000OIEHHOCTH.

JIeKIIMOHHBIN MaTepua 3aKperuisieTcs B Xo/ie 1a00opaTOpHbIX paboT, B X0J€ KOTOPBIX
yueOHasi paboTa MPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS IPYIIOBBIC UM UHIAUBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
IIpoBenenue nabopaTopHbIX pabOT HEOOXOAMMO NPEABAPATh HHCTPYKTAKEM IO IpaBUIIaM
6e3onacHoil paboThl B XUMHUYECKOH J1abopatopuu. OCHOBHBIM YCJIOBHUEM JIOITYCKa CTYIEHTOB
K J1a0opaTopHOil paboTe sABiIseTCS UX 00s13aTeNbHAast IOIrOTOBKA K HEll ¢ COCTaBIEHUEM
TeopeThyecKoro BBeAeHus. [Ipu npoBeneHnn 1ab0paTOPHBIX 3aHATUH HCIIONIb3YETCS METOA
KOHTEKCTHOT0 00yueHHMsI, KOTOPbIil 103BOJISIET YCBOUTH MaTepUall ITyTeM BBIABICHHUS CBs3EH
MEXy KOHKPETHBIM 3HaHHEM U ero npuMeHeHueM. Kpome toro, nienecoodpa3Ho
HCIOJIb30BATh TEXHOJIOTHIO KOJUIEKTUBHOI'O B3aUMOOOyUYeHHs (TapHYI0 padoTy) TpeX BUJOB:
cTaTH4ecKas napa, TMHaMU4ecKas rapa, BapuallMoOHHasl [1apa; COBMEIas €€ ¢ TEXHOJIOTHeH
MOJIyJIbHOTO 00y4eHHUs. BBIOTHUB 3KCTIEpUMEHT, 00yuatromuecs: opMyIupyroT
0000I111eHHbIE BBIBO/IBI 110 CEPUHU OTIBITOB, UCIIOJIB3YsI IPUEMBI AHAJIOTUN U CPABHEHMS.

CamocrosTenbHas paboTa 00y4aronxcsl BKIOYAET B ce0sl caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBINOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHUE
oopmieHus 1abopaTopHBIX pabOT, MOArOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMIOJTHUTEIBHOTO MaTepuaa no yueOHUKaM M IOcoOUsIM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4e€TaM, UTOTOBOM aTTeCTallly.

6 YueOHO-MeTOqUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YaommXxcst

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPEICTBA ISl POBEICHUsI POMEKYTOYHOM aTTeCTAllUN
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecneyeHHne TUCIMIIHHbI

a) OcHoBHas JUTEpaTypa:

1. Fensdpman, M. Y. Xumus : yuebnuk / M. U. l'enbdman, B. I1. FOctpaToB. — 4-e uzn.
— Cankr-Ilerepoypr : Jlawp, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Tekcr
:9JeKTpoHHBIM  //  Jlamb  :  aneKkTpoHHO-OMOnMoTeuHas — cucrema. —  URL:
https://reader.lanbook.com/book/210221 (nara oOpamenus: 15.01.2026). — Pexxum nocryma:
JUIsL aBTOPU3. MOJIb30BaTENEH.



https://reader.lanbook.com/book/210221

2. Axmeros, H. C. O0mas u Heopranuueckas xumus : ydeOHuK ans By3oB / H. C.
AxmetoB. — 14-e uzn., crep. — Cankr-IletepOypr : Jlans, 2025. — 744 ¢. — ISBN 978-5-
507-50851-8. — Texkcr : anexTpoHHbIH // JIaHb : 3neKTpoHHO-O0nbmoreunas cucrema. — URL:
https://e.lanbook.com/book/481298 (nara obOpamenus: 18.01.2026). — Pexxum goctyna: amis
aBTOPH3. II0JIb30BATEIICH

0) JonosHuTebHAS JJUTEpaATYypAa:

1. Komsima, JI. T'. Xumus : yae6noe mocodue / JI. I'. Konsana, JI. T'. Tapactok ; MI'TYV. -
Marunutoropek : MI'TV, 2015. - 1 anektpos. ont. guck (CD-ROM). - 3ari. ¢ TuTyi1. sKpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/1190 (mata obparieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKTpoHHbIN. - CBeleHus AoCcTynHbI Takke Ha CD-
ROM.

2. Mymnuna, 3. P. OcHOBHBIE KIIaCChl HEOPTAHUYECKUX COSTMHEHUH : yueOHOe mocobue
[ By30B] / O. P. MymunHa ; MarHUTOrOpCKHil TOCY1apCTBEHHBIA TEXHUYSCKUN YHUBEPCUTET
uM. . . HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2022. - 1 CD- ROM. - 3arq. ¢
Ty 3kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20274  (nmata
obpamenus: 30.01.2026). - ISBN 978-5-9967-2553-3. - MakpooOBeKT. - TEKCT : AJJIEKTPOHHBIH. -
Ceenenus goctymnusl Takke Ha CD-ROM.

3. MymuHa, 3. P. XuMmudeckas TepMoiuHaMuKa : Ipaktukym / O. P. Mymiuna, O. A.
Muiypuna ; Marauroropckuii roc. Texunueckuii yH-T um. I'. . HocoBa. - Marauroropcek :
MI'TY unm. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nara ooparmienus: 30.01.2026).
- MakpooObekT. - TekcT : a1eKkTpoHHBIH. - CBeaeHus nocTynHbl Takxke Ha CD- ROM.

4. Mumypuna, O. A. Xumuueckas kuHeTrka. CoCTOsIHHE XMMUYECKOTO paBHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; Maruutoropckuii roc.
texuuueckuii yH-T uM. ['. . HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2019. - 1
CD-ROM. - 3arux. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nara obpaienus: 30.01.2026).
- MakpooOBbeKT. - TeKcT : 3eKTpoHHBIN. - CBeieHus qocTynHbI Takke Ha CD- ROM.

5. . Mynnuna, O. P. OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINY : TPAKTUKYM [ IS
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHUTOropcKkuii roc. TeXHUYECKHi yH-T UM. I
. Hocoga. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
skpaHa. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (mata
obpamienus: 30.01.2026). - MakpooObeKT. - TEKCT : 351eKTpOHHBIH. - CBeACHUS JOCTYITHBI TAKKE
Ha CD-ROM.

6. Mynnuna, O. P. Dnextpoxumus : npakTukyM [ans By3os] / O. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. texuuueckuit yH-T um. I'. M. HocoBa. - Marauroropcex :
MI'TY um. I'. U. HocoBa, 2020. - 1 CD-ROM. - 3arn. ¢ Turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (mata oopamenus: 30.01.2026).
- MakpooObeKT. - TeKcT : anekTpoHHbIN. - CBefieHus AocTynHbI Takke Ha CD-ROM

7. W3BecTus BBICHIMX Y4Y€OHBIX 3aBeJCHHUN. XUMHS U XHUMHUYECKash TEXHOJOTHUS:
Hay4YHO-TexHHueckuil xypHan — ISSN 0579-2991.

B) MeToanueckue yKazaHusi:

1. Mumyprna, O.A. DHepreTuka XUMUYECKUX IPOLECCOB: METOANYECKUE YKA3aHUS K
1ab0paTOpHBIM paboTaM MO JUCIUILINHE «XUMUS» [l 00yJaronInXcs BCeX HalpaBiIeHUH
MOATOTOBKU U CHelHaibHOCTeN qHEBHOU (hopmbl 00yueHus / O.A. MuiypuHa;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2023. — 11 c. — TekcT : HENOCPEACTBEHHBIM.


https://e.lanbook.com/book/481298
https://host.megaprolib.net/MP0109/Download/MObject/1190
https://host.megaprolib.net/MP0109/Download/MObject/20274
https://host.megaprolib.net/MP0109/Download/MObject/2884
https://host.megaprolib.net/MP0109/Download/MObject/20698
https://host.megaprolib.net/MP0109/Download/MObject/2885
https://host.megaprolib.net/MP0109/Download/MObject/2886

2. Konapa, JL.I'. XuMunyeckas TepMOIMHAMUKA: METOIUYECKUE YKa3aHUS AJIs
CaMOCTOSITENTbHON Pa0bOThI O AUCHUIUINHE «XUMHUSD» U1 00y4YaIOIIMXCs BCEX HaNpaBIeHUN
MOJITOTOBKH U crienuanbHocTeil Becex popm oOyuenns / JL.I'. Konsiga; MarHuToropckwii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. Y. Hocosa, 2023. —
18 c. — TekcT : HenmocpeACTBEHHBI.

3. Konsza, JI.I'. CKkopoCcTh XMMHUECKHUX PEAKLIUKA U XUMUYECKOE PAaBHOBECHE:
Metoanyeckue ykazaHus K 1a00paTOpHBIM paboTaM MO AUCHUILTUHE «XUMUS» IS
00yJaroImuxcs BceX HaIpaBJICHUH MOATOTOBKY M CIIEIIMATBHOCTEN BceX (hopM 0OydeHus /
JL.I'. Konspga, E.B. Tapacrok; Marauroropckuii roc. rTexuudeckuit yu-T uM. I'. M. HocoBa. —
Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2023. —8 c. — TekcT : HenocpeCTBEHHbIH.

4. Poguonosa, H.1. Xumunueckast kuHeTnka. XMMHUYECKOE PaBHOBECHE:
METOJIMYECKUE YKAa3aHUsI ISl CAMOCTOATEIbHON pabOThl IO JUCHUIUINHE «XHUMUSD» IS
00yJaroImuxcs BceX HaNpaBJICHUH MOATOTOBKY M CHIEIIMATBHOCTEN BceX (hopM 0OydeHus /
H.N. Ponuonosa, A.Il. [TonomapeB; MarHuToropckuii roc. TexHuueckuit yn-t um. I'. 1.
Hocosa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — Tekcr :
HEINOCPEICTBEHHBIMN.

5. Uympoga, JI.B. PacTBopsl: MeToan4eckas pa3paboTKa K JIa0opaTOPHBIM paboTaM 110
TUCHIUTUIAHE «XUMHSD JIJTsI 00YJaIOIMXCs BCEX HAIPABICHHUA MOTOTOBKH U
cnienuanbHOCTel Beex ¢popm obyuenus / JI.B. Uynposa, T.M. KymnukoBa; MarHutoropckuii
roc. rexuudecknuid yH-T uM. I'. M. HocoBa. — Maruurtoropck : MI'TY um. I'. M. Hocoga,
2023. — 41 c. — TekcT : HENMOCPEICTBEHHBIH.

6. Uynipoga, JI.B. PacTBopsl: MeToin4eckas pa3paboTKa K CaMOCTOATEILHOU paboTe
M0 JUCHUTUIAHE «XUMHSD» JUTsE 00YYaIOIIMXCS 110 BCEM HAIpaBJICHUSM TOJATOTOBKU 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'. KonytoniHble pacTBOpBI: METOIMYECKUE YKa3aHUS K J1a00paTOpHOM
paboTe 1o AMCHUILUINHE «XUMUSD» I 00yUJarOIIMXCs 110 BCEM HalpaBJIEHUSIM ITOATOTOBKHU U
crienuanbHOCTAM Beex ¢opm obyudenus / JL.I'. Konsana, JI.A. boassin; Marauroropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2023. — 9
c. — Tekcr : HemocpeACTBEHHBIN.

8. Kosana, JI.I'. OkncanTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH: METOIUYECKUE
yKa3aHMs K 1a00paTOpHOl paboTe Mo AUCHUIUINHE « XUMHUS» I 00yJarOIUXCs BCEX
HanpaBJIeHUH MOATOTOBKY M crienuanbHocTel Beex ¢popm obyuenus / JI.I'. Komnsna, E.B.
Tapacrox; Marauroropckuii roc. rexuudeckud yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2023. — 10 c. — TekcT : HenmocpeACTBEHHBIN.

9. Konsna, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AIEKTPOXUMUYECKUE
IIPOLIECChl: METOMUEecKas pa3paboTKa K CaMOCTOATENbHOM padoTe A 00yJaronmxcs 1o
BCEM HaIPaBJICHUSIM MOJITOTOBKU U CIIeUaIbHOCTAM Beex Gopm oOyuenus / JL.I'. Konsna,
E.B. Tapacrok, O3.P. Mymmna; Marauroropckuii roc. rexunueckuit yo-T um. I'. M. Hocosa.
— MarnuToropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HEnocpenCTBEHHBI.

10. Mumrypuna, O.A. DIeKTpOXUMHUYECKNE IPOLECCHI: METOAUYECKHE YKA3aHUS K
nabopaTopHoii paboTe Mo AUCHUIUINHE «XUMHUSD» JUIsl 00yJaIOIIMXCs 110 BCEM HalpaBJICHUSIM
MOJITOTOBKH U CIIEUAILHOCTAM Bcex Gopm obyuenus / O.A. Mumypuna, H.1. Ponuonosa;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 13 c. — TekcT : Henocpe1CTBEHHBIM.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe obecnieueHue

HaunmenoBauue

o Ne norosopa Cpoxk nelicTBUS TMLIEH3UH




MS Off_lce 2007 Ne 135 ot 17.09.2007 O6eccpouHo
Professional

7Zip cB00OOIHO pacnipocTpansemoe [10 0eccpovHO
S\zﬁg‘g\;‘j‘f 71-933-14 ot 17.07.2014 GeccpouHo
FAR Manager cB000HO pacipocrpansemoe 110 6eccpodHo
bpaysep Yandex |cBoOGoanHo pacnpocrtpansiemoe [10 0eccpovHO

HpO(l)GCCHOHa.]'ILHBIe 0a3bl JaAaHHbIX U ]/IH(l)OpMaIIHOHHI)Ie CIIPaBOYHbLIC CUCTEMbI

HasBanwue kypca Cchuika

DiekTpoHHbIe pecypchl oubnmmorekn MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

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

Poccuiickas I'ocynapctBennas Oubnuoreka. Karagoru
/catalogues/

HannonansHas nHGoOpManmoHHO-aHATUTHYECKAS URL:

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

DnekTpoHHas 6a3a nepuoanueckux mganuit OO0

https://eivis.ru/

«ABUC»

9 MaTepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHDBI (MOIYJIs1)

MarepuanbHO-TeXHUYECKOe 00eCIeYeHNE TUCIUTUTNHBI BKITIOYACT:

1. YueOHbIe ayTUTOpHUH IS IPOBEACHUS 3aHATHH JCKIIMOHHOTO THIIA.

OcHamieHne ayJuToOpun: MyJIbTUMEINIHHBIC CPEICTBA XPAHEHUS, ITepeIadn 1
NpeCTaBICHNs HHPOPMALIUU

2. Y4eOHble ayAUTOPUHU AJIs IPOBEICHUS JIa0OPATOPHBIX 3aHATHH, TPYIIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAIUH.
OcHaienue aynutopuu: Harnsanele Matepralibl: TaOIHIIbI, CXEMBI, TUTAKaTHI.

3. [Tomerenust 1J1st CaMOCTOSATEIBHOM pabOThl 00YJaOLTUXCS.

OcHamenne aynuropuu: [lepcoHanbHbie kKoMbioTephl ¢ makeroM MS Office,
BBIX0JIOM B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO
Cpeay yHUBEpCUTETA

4. TTomereHus 1151 XpaHEHUS ¥ TPOPUIAKTUIECKOTO 00CTYKHUBaHUS y4eOHOTO
000pyIOBaHUSI.

OcHnamenne ayauropun: CTemiaxu, ceidpl 1 XpaHEeHUS YIeOHOTO 000PYI0BaHHS.
WucTpyMeHTHI 17151 peMOHTa J1a00paTOPHOTO 000PYIOBAHHS.
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6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MIPOMCXOJUT KaK BO BpEeMs JIaDOpaTOPHBIX 3aHATUN, TaK U HA IUIAHOBBIX KOHCYJbTAlUSAX, M Ha
BHEAYJAUTOPHYIO, MPOUCXOJSIIYI0 BO BPEMS MOATOTOBKM CTYAECHTAMH OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA M0 KaXKJIOMY Pa3Aeily JUCUUILIMHBL. TecThl BKIIOUYAIOT TEOPETUUECKUE U IPAKTUUECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOrOo MaTepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpelsiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJbKO NpaBWIbHBIX. OOpaboTKa pe3yabTaTOB OCYILECTBISACTCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaibHOE
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

KoHTpoJibHbIe BOPOCHI IS 321U THI JIA00PaTOPHBIX padoT
Tema «XuMHUYeCKass TEPMOIMHAMHUKA)

DHepeemuKka XumuyecKux npoueccos

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

Mosxer nu ycnoBue AH<0 xapaktepr3oBaTh paCTBOPEHUE BELIECTBA B BOJE?

UTto Ha3bIBaeTCs TEIIOTOM (SHTAIBIIMEH) paCTBOPEHUS BellecTBa?

Urto Ha3bIBaeTCs TEIUIOTOM (PHTANbIIMEN) HEUTpanu3auuu?

Uto Ha3bIBaeTCs TEIVIOTOM (FHTANIBIINEN) OCAXKIEHUS?

Kak n3mensiercs sHTanbIuUs B 5K30TEPMUUYECKUX peakLusX?

Kaxkoit 3HaK uMeeT M3MEHEHHE SHTAIBIINU SHAOTEPMUYECKON peakun?

=

Nookrwd

Tema «XuMnueckast KHHETHKA»

Ckopocmb xumuueckux peakyui

UTto n3yuyaeT XuMHU4ecKasi KHHeTHKa?

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

Ot kakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peaKiuu?

JlaiiTe onpeneneHue 3aKoHa JAEMCTBUS Macce.

UTto Ha3BIBaIOT KOHCTAHTOM CKOpOCTU?

Ot kakux ¢pakTopoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npasuio Baut-I'odda.
Uro Ha3bIBalOT TeMIepaTypHbIM KodppunueHToM? Kakue oH MOXET UMETh 3HaYEHUS?
[Toyemy noBbIIEHNE TEMIEPATYPHI YBEIUUUBAET CKOPOCTh PEAKIINU?

ONoGa~WNE

Tema «PacTBOpBLDY

IlIpuzomoenenue pacmeopa conanoi KUcaomol u yCmanoe1eHue e2o mounoi KOHyeHmpayuu

[lepeuncnure 0CHOBHBIE CITOCOOBI BHIPAYKEHUSI KOHIIEHTPAI[MH PACTBOPOB.

2. Kak paccunrtaTe MOJSPHYIO KOHLIEHTPALMIO PACTBOPA, €CJIM U3BECTHA 3KBUBAJICHTHAS
KOHIIEHTpauus?

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

4. UYrto Takoe SKBUBAJICHT BelllecTBa?

Kak paccunrtars MOJISIpHYIO Maccy SKBUBaJIEHTa BellecTBa?

6. B kakux equHUIIAX U3MEPSETCS TUTP PACTBOPEHHOTO BELECTBA?

=

o
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NogakrowhE
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NogakrowhE

10.

11.

12.

13.

0.

dnekmpoaumuyeckasn ouccoyuauus
Kaxkue BelrecTBa Ha3bIBaIOTCS SIEKTPOIUTAMHU?
Uto Takoe 3IeKTpOoIuTHYECKas: JUCCOUaIus?
UTo Ha3bIBAIOT CTEIICHBIO TUCCOLUAIINY JIEKTPOIUTA?
Kaxkue 31eKTpoanuThl OTHOCSATCS K CHIIBHBIM?
B kaxom ciyuae peakiuy HOHHOro 0OMeHa MPOTEKAI0T HeoOpaTUMo?
Kakue BemecTBa B HOHHBIX YPaBHEHHUSX 3aMMMCHIBAIOT B HOHHOM BHUJIE?

Tuoponus conei
Uto Takoe ruposinu3 coyieun?
Kaxkue conu noaseprarorcst Tuipoinzy?
Kak onpenenuts cpeny pactBopa conu?
Urto Takoe creneHb ruapon3a’
Kak paccuntars KOHCTaHTY TUapOIH3a?
Kakue gakTopsl BIUSIOT HA CMEIIEHUE PABHOBECHS PEAKIIMH THJI-POJIN3a COTU?
[Ipu KakuX yCIOBUSAX MOXHO YCHJIUTH TUJIPOJIHU3 COTH?

Tema «/lucniepcHbIe CHCTEMBD»
Konnouonwvie pacmeoput
Kakue cucreMbl Ha3bIBalOT IUCTIEPCHBIMU?
2.11o xakuM NMpUHIMIIAM MOKHO KJIacCU(PUIMPOBATh TUCIEPCHBIE CUCTEMBI?
UYTo sABIISIETCSI OCHOBHBIM ITPU3HAKOM KOJJIOMJIHOTO COCTOSIHUS BelecTBa?
KaxoBa npupoza noBepXHOCTHOM 3Heprun?
Kakumu ciocob6aMu MOKHO MONTYYUTh JUCTIEPCHBIE CUCTEMBI?
OOBbscHUTE MEXAHNU3M YCTOWYMBOCTU KOJUIOMIHBIX CUCTEM.
B ueM cocToUT CyHIHOCTH arperaTuBHOM yCTOMUHUBOCTH?
UYem 00ycioBiIeHa cEUMEHTAIIMOHHAS YCTOMUNBOCTD?
Kaxkoit mpouecc Ha3bIBaeTCs Koarysiuen?
HazoBute criocoObI Koarymsiuu 30JIeH.

Tema «OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE npoueccobn

OKucaumensvHo-60ccmanogumenbHle peaKyuu
Kakue peakiinu Ha3bIBaIOT OKUCIUTENBHO-BOCCTAHOBUTEIbHBIMU?
UYto Ha3BIBAIOT OKUCIIEHUEM U BOCCTAHOBJICHUEM?
UYTo Ha3bIBAIOT OKUCIUTENEM U BOCCTAHOBUTENIEM ?
Ha3zoBwute BemecTBa, M3BECTHBIE KaK CHIIbHBIE OKUCITHTEIH.
Ha3zoBure BeecTBa, N3BECTHBIE KaK CHJIbHBIE BOCCTAHOBUTENH.
UTto Ha3BIBAIOT OKUCICHHOM (OPMOI U BOCCTaBICHHOU (popMOii BemecTBa?
B kakux cinydasx BelmiecTBa MPOSBISIOT TOJNBKO OKUCHHTENbHYIO (yHKuuto? I[IpuBenure
MIPUMEPHI.
B kakux ciydasx BellecTBa MPOSBISIOT TOJBKO BOCCTaHOBUTENbHYIO (QyHkuuio? [IpuBenute
MIPUMEPHI.
B kakux cimyyasx BeleCTBa MPOSBISIOT OKHCIUTENBHYIO U BOCCTAHOBUTEIBbHYIO (YHKITUU?
[IpuBenuTe mpUMeEpBL.
SIBrsieTcst M BEILECTBO, OTJAIOIIEe CBOM €-, B HEKOTOPOH peakIuu OKHUCIUTENIEeM WM
BoccraHoBHTeNeM?  OKHCISeTCss OHO WJIM  BOCCTaHAaBIHMBAeTCsA?  YBEIMYMBACTCS WU
YMEHBIIIAETCS €r0 CTeTeHb OKUCICHUS?
SIBrsieTcsl M BEIIECTBO, TNPUHHUMAIONIEE €-, B HEKOTOPOH pEeaKkIuH OKHUCIUTEIeM WIIH
BoccraHoBuTeneM?  OKHCIsieTcs OHO WJIM  BOCCTaHaBIMBaeTcs?  YBEIMUYUBAEeTCAd WU
YMEHBIIAETCS €TO CTETIeHb OKUCIICHUS?
VYKaxuTe CTeNeHb OKUCIEHUS aTOMOB B CIEIYIOIIMX BEIIECTBAX: XJIOpUJ Oapus, Hoxa, XJIopHas
KHCJIOTA, TUAaHU-HOH, THIPOKCH MarHus, TEJUTypOBasi KUCIIOTA.
Uro Takoe OKUCIUTENbHO-BOCCTAHOBUTEbHBIA OTEHIIMAN?



14.
15.
16.
17.

Kakune peakuiny OTHOCATCS K peakIHsIM TUCTIPONOPLUOHUPOBAHUSA?

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

Tema «3.11eKTp0ngnqec1me CHUCTEMbBI»

Inexkmpoxumuueckue npoyeccol
DIEKTPOXUMHUYECKUE CUCTEMBI.

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

ocourwhE

II0JIO)KEHHUEM B PSIly HANIPSIKEHUM.
VYpaBuenue HepHucra.
DNEKTPOIN3 pacIljIaBOB U PaCTBOPOB.
KarosHble 1 aHOTHBIE TPOLIECCHI.
10. O6benuneHHbId 3akoH @apazes. Boixos no Toky.

© oo~

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

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

OKHCIIUTEIISL.
4.Tlepedncnute CrIocOOBI 3alIUTHl METAJUIOB OT KOPPO3HUH.
5.1louemy Bo3pocCiIa CKOPOCTh BbIAEICHUS BOJIOPOAA IIPU 100aBIEHUU CONMU?

6. CpaBHUTE pe3y/bTaThl ONBITOB M0 KOPPO3UU MPU KOHTAKTE JKeJIe3a U LIMHKA, U JKeJle3a U MeIHOH
IIPOBOJIOKH B JTUCTHIIMPOBAHHOW M «MOpPCKOW» Boze. I'ie mporuiecc nporekaer ObicTpee U yem

BBI 3TO 00BsICHUTE?

Bapl/laHTLI TeMaTHYeCKUX TEeCTOBBIX 3aJJaHui 11 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B Ttectax no teme «XuMu4eckas TEpMOAMHAMHUKA: MEPBBIC IECTh 3aIaHUN OLIEHUBAIOTCS B

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

Tecer Ne 1

ITpu paccMOTpEHUU XUMHUECKON Peakluu cucmema O3HaYaer:
a) MCXOJHbIE pEeareHThbl
0) MOPOAYKTHI XMMUYECKOH peakiuu
B) PpEaKUMOHHBIN COCY]l
I) HCXOJAHbIE PEareHThl U MPOAYKTHl peaKIIuU
[lepBrrIit 3aK0H (TTepBOE HAYAII0) TEPMOTUHAMUKHA MaTEeMaTHUECKH 3aIMCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
B sK30TepmMuueckoii peakuuu:
a) SHTAJIBINS PEaKMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoit 3¢ ekt peakuun orpunareneH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbiaeTcs (AH< 0)
T') AaBJI€HHE PEAKIIMOHHOIN CUCTEMBbI MOBBIIIAETCS

Pf[I[ CTaHJAPTHBIX 3JICKTPOJHBIX ITOTCHIIMAIOB. CBoiicTBa METAJIOB B COOTBETCTBUH C UX



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

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

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus Okcuua azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NHz;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU (¢ + CO (1), morsotmsock 22 /I TEmIoTsL.
DHTanbnus 00pa3oBaHus OKCUAa Meu ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hnsa peakmuu  NiO g + C (pagury = Ni g + CO (. Onpenenure Bo3MOXXHOE HarpaBIeHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAaKLIUK IPU CTAaHAAPTHBIX YCIOBUAX U IpU Temiieparype 627°C.

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

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

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usMmeHsieTcs SHTPONHUS IPU Pa3NI0KEHUU KapOoHaTa Kalblus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HaI0
10. {anHas peaxmus:
2KCIOs3 18y —2KClI (18)+30; () AH<O moeT caMonpou3BOJIBLHO MPOTEKATh
a) B IPSIMOM HaIpaBJIeHUN B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIEHUH I') HE 3HaI0

XuMuueckass KHHETHKA

B Tecrax mo reme «XuMu4ecKkasi KHHETHKA»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3a/IaHuUs
ouenuBarorcd B 0,5 6aia; mectoe, ceAbLMOE, BOCBbMOE, IEBSATOE U ecaToe — B 1 Oai1, a oAuHHAAIaToe
— B 2,5 Oaina.

Tecr Ne 1

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



B) KOJIMYECTBO BEILECTBA POJYKTOB PEAKI[MK K MOMEHTY OKOHYAHUS PeaKLuU
3. B Kakux eIuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuuu?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB ¢
4. Or xakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPObl pearnpyroLIMX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO CoCya
5. CocTosiHuE XMMHYECKOI'O PAaBHOBECHUS 0OpAaTHUMBIX IPOLIECCOB KOJUYECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH MPOYKTOB PEAKIHH
0) SHepruei aKTUBHU3aAIUU
B) KOHCTAaHTOI paBHOBECHS
6. Kak 3anuceiBaeTcs BIpaK€HHE AJIs1 CKOPOCTH peaKIiu
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V = K[NO]*[H.0] 6) V = k[NH3][O>] 8) V = kK[NOJ*[H,0]°
7. Kaxk 3anumiercs: BeIpaykeHHE Uil KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D] / [A][B]
») Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha quarpaMme MOKa3bIBaeT 3HaYCHHE TEIJIOBOr0 A dexra peakuu?

ayl E % .
4
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v
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XOJI pEaKIu

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKESHHOW Ha TUarpaMMe K Bonpocy 8?
a) HK30TepMHUUECKas peaKIus
0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIisl ONUCHIBAET COCTOSIHUE PaBHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMELIAETCs BJIEBO.
a) IpY IOHM)KEHUH TeMIepaTypbl
0) Tpu MOBBILIEHUH TEMIIEPATYPHI
B) MY MTOBBIIICHNH JIaBJICHUS
11. ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBecHass KOHIIEHTpauusi Bojopoja paBHa [,2 Moub/a. Bpruncaute HUCXOAHYIO
KOHIIEHTPALIUIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0

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

4eTBEepTOE, MATOE U MIeCTOe 3aaHud - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOC — B
0,5 Gama.



Tect Nel

1. dns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIIECTCS B BUIC
1) 2K+ S0, = K,S0,
2) Cu* +S047 +2K" + 20H™ = Cu(OH),{ + K804
3) CuSO, + 20H™ = Cu(OH)l + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mur 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
1)1 2)2 3) 11 4) 13

4. JIns momasiienust ruapoausa xiopuaa xpoma (I1I) cnenyer
1) 106aBUTH CONIAHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PacCTBOP BOJOM
4) MOBBICHTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, NPUTOTOBICHHBIM M3 THUApPOCYiIb(ara KajablMsg U BOIBI, CyMMa
K03 (HULMEHTOB B YpaBHEHUH HEOOpaTUMOMN AUCCOIMAIIMHM PACTBOPEHHOTO BEIIECTBA — ATO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure npousBeACHUE
pactBopumoct Ag,C,04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.10°°
7. MaccoBas 1071l paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE
1) macchl BelecTBa K Macce BOJIbI
2) KOJMYECTBA BEIECTBA K 00bEMY BOJIBI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KOJMYECTBa BEIIECTBA K 00bEMy pacTBopa
8. K calGpIM 371eKTponIuTaM OTHOCHUTCS ...
1) ruaApoOKCH aMMOHHMS
2) THIPOKCH KaJIHsl
3)  XJ0opHI Kalblus
4) MaprasioBas KUCJIOTa
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTMX COJIEH MOTYT MMETh ILIEIOYHYIO WM KUCIYIO Cpeny.
IIpunynHOi 5TOTO ABIAETCA ...
1) osnexTponu3 coneit
2) IUCTIPOTIOPIIHOHHUPOBAHHUE CONEi
3) ruapaTHpOBaHHUE CONIEH
4) ruaponu3s conei
10.35auenne PH uncroit Bosst ipu 25°C cocrasisieT

D1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHUCTEMBbI

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. VYkaxwure pa3Mepbl YaCTUIl KOJUIOUIHBIX CHCTEM
1) meHbine 1 HM
2) 6oubiie 100 am
3)ot 1 uM 10 100 HM



2. Kakue wuoHBI crnocoOHBI BbI3BaTh KOAryJsIUIO KOJUIOMJA, YaCTUIBl KOTOPOTO HMEIOT
MOJIOKUTEIbHBIN 3apsia?
1) KaTHOHBI
2) aHHOHBI
3) noJIsipHBIC MOJIEKYJT
3. Jlns Kakoro H3JEeKTPOJUTAa IMOPOT KOATYJSIIUH KOJUIOMAA C TOJIOKHTEIHHO 3apsiKCHHON
YaCTULIEA NOJDKEH OBITH HANMEHBIITNUM?
1) xnopua Kanus
2) cyabdatr Kaaus
3) oprodocdar kamus
4. Muuea 3o uMeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduiu3aTopa?
1) xnmopwu xesesa (111)
2)Bosia
3) rupOKCHT Kaust
5. Ilpu B3aumopeticteuu 20 mi 0,001 H murpara ceunma () ¢ 10 v 0,02H cynsdara xanus
obpasyercst 30ib cyiabdarta cBunma (ll). K kakomy siekTpoay MOKHBI HEpeMEInaThCst
YaCTHUIIBI TUCTIEPCHOM (a3bl MPH dNEKTpoau3e?
1) HaXOATCS B COCTOSIHMU JTUHAMHYECKOTO PABHOBECHSI
2) K KaToay
3) k aHoy
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
KaKJIOTO AJICKTPOJIHTA.

OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE TPOIECCHI
B Tecrax mo teme «OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YeTBEPTOE U IATOE 3aJaHus oleHuBaroTes B 0,5 6ama; mectoe — B 1 6aii; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsTOE — B 2,5 0asUIOB.

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 HUXKE peakinii kK OBP nucnponopuirnoHpoBaHus NPUHAJIEKHUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTENSIM OTHOCATCH ...
1) METaJLIbI, BOJAOPOJ, YTIEPOI
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
2)
9. CymMma ko3 dunmenton B peakiun KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

3J1€KTPOXI/IMI/I‘1€CKI/I€ CHUCTEMbI

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

Tect Nel
1. DraexTpoaHBIN TOTEHIIMAN ONIPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kaneiipona
3) Bonpumana
4) Appennyca
2. Paccumraiite DJIC ranpBanndeckoro siemeHta MQ|MQgSO,||CuSO,Cu npu cranmapTHBIX
YCIIOBHSIX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue nmpoaykThl 00pa3yroTcsi Ha KaToJie IPH IEKTPOJIM3e pacTBOpa HUTparta cepedpa?
1) BOZIOPO/T
2) cepedpo
3) a30THAas KUCIIOTa
4) KHCJIOPOJI
4. VYxaxuTe CyMMY KO (PHUIIMESHTOB B ypaBHEHHH dJICKTPOJIM3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8

5. Kakas ¥3 TOpHUBENCHHBIX  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMHA  MPOTEKaeT
CaMONPON3BOJIBHO B NPSMOM HallpaBiIeHUN?

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

6. Bpruuciure Maccy IMHKA, TOJYYEHHOTO TPU IJIEKTpoiH3e cyibdaTa IUHKA, KOTOPBIHA
npoBoauiv B TeueHue 20 cex mpu cuie Toka 1A
1) 2,1-107*
2) 0,05
3) 0,013



4) 6,7-1072
7. llpuBenuTe CXEMbl OJJIEKTPOJHBIX MPOLECCOB M MOJEKYJIIPHOE YpPaBHEHHE pEaKIMH,
MPOTEKAIOIIEH MPH 3JICKTPOXUMHUECKOW KOPPO3uHW raibBaHomapbl Zn|MQ B CEpHOKHCIION
cpexne. B orBete ykaxkure cymmy K03 pULIMEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.

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

BHeaynuTopHas camocTosiTenbHas padoTa 00YyYaroIUXCsl OCYIIECTBISICTCS B BHJC MU3Y4YCHUS
JIMTEPATyphl 10 COOTBETCTBYIOLIEMY pa3Jielly ¢ MpopaboTkol maTepuaiia; 0ohOpMICHHS OTYETOB IO
nabopaTopHBIM paboTaM U BBHITIOJTHEHHUS TOMAITHUX 3aaHUH.

BapuaHTbl TeMaTHYeCKMX JOMAIIHUX 3aJaHU /1151 BHEAYTUTOPHOH CAMOCTOATEIbHOM padoThI
CTYJAEHTOB 110 TeMaM
JlomamrHee 3aganme Ne 1
1o TeMe «XUMHYeCKasi TEPMOTHUHAMHUKA»

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

3ajgaga Nel

Ja peakunn CHy oy + COy2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOITPOU3BOJILHOTO TCUCHUS PEAKI[MU NP CTAHJAPTHBIX YCIOBUSAX U ipu  Temmeparype T = 927 OC,
€clii TerI0Bo# 3(h(eKT peakuuu 10 3aJaHHOW TeMIIepaTypbl HE U3MEHUTCA. Y KOKUTE: a) BbIACTSACTCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJ€ peakuuu; 0) MPUYMHY HANJICHHOTO W3MCHCHHS JHTPOIIHH.
Paccuunraiite TemnepaTypy Hadasia peakiuu.

3ajgaga Ne2

Beruncnure tennosoit 3 dext peakuun: CaCy ) + 2 HoO) = Ca(OH)3 () + CoH; (1), moIB3ysCH
CTaHJIAPTHBIMU TEIIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BEICTUTCS HITU
MOTJI0TUTCS Tpu oOpazoBanuu 2,24 1 CoHy?

3agaga Ne3

[To TepMOXUMHUYECKIM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pHeKT peakiuu:
Hyp + COz )= CO ( + Hy Ory. TepmoxuMudeckue ypaBHEHHS:

a) H, o T Y0, = H,O (™) AH =-241,9 x]Ix;

6) 2CO () + 02 ) — 2 COZ (™) AH = -566,2 KI[)K

Jomaminee 3aganue Ne 2
1o TeMe « XHMHYeCKasi KHHeTHKA»

B nomamnem 3aganuu no teme «XMMHUYECKas KMHETHKay»: MepBas 3ajada oleHuBaercsa B 1,5
Oainna; BTopas — B 0,5 Gasuia; TpeThs, YeTBEpTast U msTast — B 1 Ga.

3amaya Nel

Peakius nporekaer mo ypasHeHuio: O ) +2 CO y = 2 CO; (. HavyanpHple KOHLEHTpalUu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 M3MEHUTCS
CKOpOCTh MpsMon peaknuu, korjaa npopearupyeT 30% CO? Bo ckombKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuy, €CITU YBEJIHUUUTh JaBJIEHHE B CCTEME B JIBa pa3a?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
PaccuunraiiTe Bpemsi, mpu KOTOPOM 3TO ke KOJMYECTBO BEIIECTBA BCTYITUT B PEAKITUIO TIPU TEMIIEpaType
200 °C, eciu TEMIEPATYPHBIH KOOPPUITMEHT CKOPOCTH peakiuu paBeH 2. Bo CKOIBKO pa3 H3MEHUTCS
IIPU 3TOM CKOPOCTb PEAKINH?



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

Fe (7 + H2O ) = FeO () + Hy (1), ecniu paBHOBECHBIE KOHIICHTPALMU PEATMPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momb/1, [Hz] = 0,4 Moab/m.
3agaya Ned
Jus peakumonnoi cucremsl: CO ) + HoO y = COz (7 + Hy () HavanbHble KOHLCHTPALMH
paBubl: [H2O] = 0,5 momaw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHUs paBHa 1,45.
3agaua Ne5
BrIpa3ute yepe3 KOHUEHTpaUUU PEareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKLIAN:
Ng(r) +3 Hg(r) =2 NH3(F), AH = -92,2 KI[)K;
COQ(F) +C (= 2 CO(F), AH =+160,5 x/Ix;
CO(F) + Hzo(r) = C02 ) + Hz(r), AH = -41,1 KI[)K
VYkaxxuTe HarnpapiIeHUE CMEIIEHUS XMMHUUYECKOr0 PaBHOBECHS 3TUX PEAKIIHUii: a) MPU MOHMKEHUU
TEMIIepaTyphbl, €CII JaBJIEHWE MOCTOSHHO; O) MpH TMOBBIIICHUH [aBJICHUS, €CIU TeMmIeparypa
IIOCTOSIHHA.
Jdomamnee 3a1anue 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 Bobl ciienyeT pactBoputh 1351 SNCl, ans mosydenus 3M pacTBopa xjopuaa
onoa (Il) ¢ mmotHOCTRIO P = 1,405 T/MIT?

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

3agaya Ne2

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

HBr + NaOH —

AgNO; + H,S —

MgC|2 + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe MO JABa MOJIEKYJSPHBIX YPAaBHEHUS PEAKIUi K CIEIYIOIIUM HOHHBIM:

Ba®* + CrO,” — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H' — Zn** +H,S

3agaua Ne4d

Beranciure pH 0,05M pactBopa cepHON KUCIOTHI.

3amaga Ned

Kakue u3 ciaenyromux conei moasepratorcs runponusy: NaSiOs. Cu(NOgz),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHUS TUIPOJHM3a COOTBETCTBYIOIUX cosieil. 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 «OKHCIUTENbHO-BOCCTAHOBUTEIILHBIC MTPOIIECCHI»: MepBasi 3a1a4a
ornieHuBaercs B 1,5 6aia; Bropas — B 2,5 O6ana; Tpetbs — B 1 Oai.

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

VYKaxuTe TUN KaXI0H peakivu.

PaccunrtaiiTe SJIEKTPOJIBIIKYIIYIO CHIY W ONPEACIUTE HAMPABICHHE CaMOIPOU3BOIBHOIO
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 (pas6) —

3ajadga Ne3

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

Jlomainee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYEeCKHE CHCTeMbI»

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

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

YpaBHEHHE TOKOOOpa3yIOIIeH peakuu, MPOTEKalmeld Mnpu padoTe TaIbBAaHHYECKOTO 3JIEMEHTA
Co/Co(NO3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHMYECKOTO 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBUSX.

[TpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlJIa B KATOAHOM pacTBope, mpu kotopoid IJIC raipBaHUIECKOTO 3JIEMEHTa YMEHBIIIUTCS
Ha 0,02B.

3agaya Ne2

[IpuBenuTe cxXeMbl DJICKTPOAHBIX TIPOIECCOB M  MOJEKYISpPHBIE YPaBHEHUS PEaKIIHi,
MPOTEKAIOIINX TPU IJIEKTPOXUMHUYECKOH Koppo3uu ranpanonapel Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM 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
MOJICKYJISIPHOE YPaBHEHHE PEAKITUH, IIPOUCXOJISAIICH P IIIEKTPOITU3E:

a) pacruiaBa NaOH;



0) pactBopa CoSOy,

BoeruncnuTte (akTHueckoe KONMMYECTBO METallla, MOJTYYSCHHOIO Ha KaTOJE MPH JIIEKTPOIIU3E
Co(NO3),, eciu 37eKTpoOIKA3 TPOBOAMIM B TeueHHH | 4. Brixoa Metania mo ToKy coctaBui 85%.

YKaxute BO3MOKHEIE IMPUYIUHBI YMCHBIICHUS BbIXOAa MCTAJJIAa 11O CPABHCHHUIO C PAaCUCTHLIM.
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17.

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

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

Buytpennss sneprus. Pabora. Temora.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

DOHTaANBNM KaK QYHKIUS COCTOSHHS CUCTEMbI. DHTANbBIINS 00pa30BaHMs BEIIECTBA.
TennoBoi 3¢ dhekT xumudeckoi peaknuu. GakTopsl, BIUSIONME Ha TEIIOBOK 3P heKT
XMMHYECKON PEAKIIUU.

Tepmoxumusi. 3akon ['ecca.

CanencrBus u3 3akoHa ['ecca.

DOHTpOMUs KaK QYHKIMS COCTOSHUS CUCTEMBI.

Bropoii 3aKk0H TepMOIMHAMUKHU.

Tperuit 3aKk0H TEPMOIUHAMUKH.

Oueprust [m06ca.

Hanpasnenue caMonpou3BOIbHOTO MPOTEKAHUSI XUMHUYECKUX PEAKIIHIA.

KOHTpOJILHLIe BOIIPOCHI MO TEME «XHMMHYeCKasi KHHETHKA)

Xumnueckas KuHeTuka. CKOpoCTh XMMUYECKOM peakliMi U METO/Ibl €€ PErYIUPOBAHMUS.
BrusiHue KoHIIEHTpaluu Ha CKOPOCTh XMMHUYECKOW pPEaKIUu (3aKOH JEHCTBYIOIIMX
Macc).

Bnustare Temriepatypsl Ha CKOPOCTh XuMH4Yeckoi peakiun. [Ipasuino Bant — Fodda.
Teopus aKTUBHBIX CTOJIKHOBEHUW AppeHHyca.

DHeprusi akTUBaIluu. Y paBHEHUE AppeHuyca.

Teopus nepexoqHOro KOMIUIEKCa. DHEpreTHnyecKas AuarpaMma.

Kpusas Maxkcsenna — bonbiimana. Duepreruueckuii 6apsep.

Karanutuueckne CUCTEMBI.

Bimsiaue xaranuzaropa Ha CKOPOCTh XMMUYECKOM PEaKIUu.

['oMOreHHsIi U TETEPOreHHBIN KaTaus.

KonebarenbHble peakuuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.

KoHcTaHTa XMMHYECKOrO paBHOBECHS.

Cwmenienne xumuueckoro paHosecus. [Tpunnun Jle—Illarense.

BinsiHue KOHIEHTpanyy, JaBIECHUS U TEMIIEpaTyphl.

@da30BbIE PABHOBECUS.

@da30BbIE AMArpaMMBbI U1 OJHOKOMIIOHEHTHBIX CUCTEM.

KoHnTtpoJbHbie Bonnpockl 1o TeMe «PacTBopb»

[TonsTre pactBopa. PacTtBopuMocCTh BeniecTBa. PacTBOpuMOCTS rasa.

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

3akousl  Paymsa: | (ToHomerpuueckuii) wu |l (90ymimockonuueckuit U
KPUOCKOIIMUYECKUI).

Ocmoc. Ocmotrueckoe napienne. Cxema 0oCMOMETpA.

Kuc1oTHO-0CHOBHBIE B3aUMOJICHICTBHS BEIIECTB.



13.

14.

15.
16.
17.
18.

19.
20.
21.
22.
23.

RRoOoo~NoOR~wNE

NN E

11.
12.

13.

14.
15.

16.

0.
1.
12.
13.

HNonnas Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIC MTOHATHUS U MOJOKEHUS
Teopuu AppeHuyca.

Juccounarys KMUCIOT, OCHOBAHHM U COJIEN C TOYKH 3pEHUSI HOHHOW Teopruu AppeHuyca
(mpumepsr).

Crenens aucconuanuu. CUIbHBIE U CJIa0bIe AJIEKTPOIIUTHI.

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 KOJIIIOUIHBIX YacTHULl.

IIpaBuno dasuca — [leckona.

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

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

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «OKHCIUTEITbHO-BOCCTAHOBHUTEIbHBIE

MPOLECCHI»

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

Baxxueiimne OKUCIMTEIN 1 BOCCTAHOBUTEIIH.

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

VYpasuenue HepHcra.

CocraBneHne OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.
Hanpasnenne okucanTenbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1<ne CHCTEMBD»

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

lNanpBarmdeckwmii amemenT Jdanuamsa — Sxoomn.

DNEeKTPOABMKYIAsl CHjla FalbBaHMUECKOIO DJIEMEHTA.

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

VYpasuenue HepHcra.
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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 OKUCIUTEIIS.

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

3amura METaJIIOB OT KOPPO3HH.

3alKTHBIEC TOKPBITHSL.

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

XHWMHYECKUE UCTOUYHUKH TOKA. TOIUIMBHBIE 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 O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

VK-1: Criocoben

OCYIICCTBJIAATH IMOUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U CUHTEC3 I/IH(i)OpMaIII/II/I, IIPUMCHATH CHUCTEMHBIN moAXOod JAJid pCUICHU A MOCTABJICHHBIX 3a/1a4

VK-1.1

AHanusupyeT 3ajady, BBIIEIAS €€

0a30BbIE COCTAaBIISIOIIHE,
paccMaTpuUBacT | npeiaracT
BO3MOXKHBIC  BapHaHTBl  PELICHHS

IMOCTaBJICHHOM 3aJa4yu, OOCHHUBAasA HUX
JOCTOMHCTBA U HCJOCTATKH

Ilepeuens meopemuueckux 60npocog K 3auemy:
1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE I1apaMeTpbl
CUCTEMBbI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOJAUHAMUKH.
OHepreTuka XMMHUYECKHUX IPOLIECCOB.
OHrtanbnus. 3akoH ['ecca u cieacTBUS U3 HETO.
OHntponus. YpasHeHue bosbliMana. BTopoil u TpeTuii 3aKOHbI TEPMOJUHAMUKHU.
Oueprus ['m66ca. HampapiieHus XMMHYECKHUX TPOIECCOB.
Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
eakunu. Kunernueckas kpupasi.
CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.
Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBusno Baut-T'odda.
OHeprus akTUBallMU. AKTHUBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.
0. KaranusaTopsl 1 KaTanUTUYECKUE CUCTEMBL. [ OMOT€HHBINM KaTanus.
1. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIn3.
Xumnueckoe paBHoBecre. KoHCTaHTa XUMUUECKOTO paBHOBECHSI.

RBEO0oNT oMW

-
no

13. Cwmemenne xumugeckoro pasHosecus. [Ipunuun Jle Illarense.
14.  PactBopsl. CriocoOBI BBIpaXKEeHUsI KOHLIEHTPAI[MH PACTBOPOB.
15.  PactBops! 3nekTponuToB. CTENEeHb U KOHCTAHTA 3JEKTPOIUTUYECKON JAUCCOLUAMU. 3aKOH

pazbaBnenust OcTBaIbaA.

16.  uccoumanusi KHCIIOT, OCHOBAaHUH, coneil. AMGOTEpHbIE FIEKTPOIUTHI.

17. PactBopuMocTts. [IpousBeneHne pacTBOPUMOCTH. YcClIOBHE OOpa3oBaHMsSI U PacTBOPEHUS
OCAaJIKOB.

18. Huccoumnanusa Boasl. MoHHOE npousBeneHue Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOJIU3a.

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110oOHbIE KOJUIOUIBL.

21. CrpoeHne KOJTOUTHBIX YaCTHULl.

22. Koarynsiius KoJuIouJHbIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOICTBa BEIIECTB. Knaccuduxanus

OKHCJIUTEITLHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
24, DNEKTPOXUMHYECKHE CUCTEMBI. 3akoHbI Dapaes. IEKTPOAHBINA MOTEHIUAL.
25. IManpBarmveckwmii amement Jlannamsa Axkoou.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

26. DNEKTPOXUMHUYECKHE CUCTEMBI: AJIEKTPOJIU3 paciuiaBoB. [IpruMeHeHune 31eKkTpousa.

27. DNeKTponan3. AHOJHBIA M KaTOJAHBIA IIPOLIECCHI MPU 3JIEKTPOIU3e pacTBOpoB. [Ipumenenune
AIIEKTPOJIN3A.

28. Koppo3sus. Buasl koppo3un. CriocoObl 3aUThl METAIOB OT KOPPO3HH.

Ilpumepnvie npakmuueckue 3a0anus 011 3auema:

1. HanucaTh 53JIEKTpOHHBIE YpPAaBHEHMS DSJIEKTPOAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C raJbBaHMYECKOTO 3JEMEHTa, €ClIM KOHLEHTPaluu
HOHOB MeTaiuioB pasHs: [AI**]=0,001 monb/i1, [Co%*]=0,1 Mous/iL.

2. Hanncath MOHHBIE U MOJIEKYJISIpHBIC YpaBHEHUsI peakiuii ruaponusa coneit: KsPOys; NaySOs,
ZnC|2.

3. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMMKCAB UX B MOJIEKYJSIPHON U MOHHOM opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. [lnmotHocTs pactBopa 1,14
r/mit. Paccanraiite: o(Ca(OH);); Cy; Cox; Cmy N(Ca(OH),) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. HamucaTh 5J€KTpOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh JJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/II, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUs peaklUii, HalK1caB UX B MOJIEKYJIIPHOM U MOHHOM opMax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. HamncaTh ypaBHEHHUS peakiuii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Buje: Aly(SO4)3, KCI,
Na,SOs.

9. Hammcatrh 537€KTpOHHBIE YpPaBHEHMsI DJIEKTPOIHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BeIYUCIUTh DJ[C raibBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Mous/1, [Cu*]=1,0 Moub/.

10. Cynpdat amomunusi Maccoit 36,4 r pacropuiu B 100 r Bojbl. [IIOTHOCTE MOTy4EeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hanmmcath 51€KTPOHHBIE YPaBHEHUS SJEKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMAapHOM
TOKOOOpa3yrome peakiuuu, BHMUCIUTh DJ]C ranpbBaHWYECKOTO JIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 mois/11, [AgT]=1,0 Mons/m1.

12. 3aKOHYNTH YpaBHEHHUS pEaKIMi, HAllMCaB UX B MOJIEKYJISIPHOM M HOHHOM BHJIE:
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MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Ompenenure TepMOAMHAMUYECKYIO BO3MOKHOCTD IIpoTekanus peakuun CaO + 2 Cy) =
= CaC; () + CO(r), AH; = 460 x/I>x pu cTaHIapTHBIX YCIOBHUAX. Paccunraiite TeMnepaTypy Havaa
peakiuu, ecmu  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCjy)= 70 Jx/Monb-K;
S(CO)=197 x/monb-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIUI:
KMnQO4 + NaNO, + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpenenure TePMOANHAMUIECKYIO BO3MOXKHOCTB NpoTekanus peakuuu 2 Cly iy + 2 HO) =4
HCly + Oy (ry, AHy = 115,6 x/Ix npu cTaHIapTHHIX yCIOBHAX. Paccumraiite Temmeparypy Havaia
peakuuu, ecaun S(Cl2)=223 [Ix/mons-K; S(H20)=189 [lx/mons'K; S(HClH= 187]1x/mombK;
S(02)=205 JTxx/momas-K.

16. Hamucatp ypaBHEHHsI peakiiiii ruaposiu3a B MosieKyssipaoM u moHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:
K2Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHas peakius IpoTekaeT Ho ypaBHeHutro H o + b ) = 2 Hl). Hauampnas
KOHIIeHTpalus: Bojxopoaa 2,1 monbs/n, uoga 1,5 mons/n. Bo ckoabko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boasl pactBopuin 160 1 xnopuna sxenesa (I1I). [I1oTHOCTH MONTy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenurte TEPMOJUHAMHUYECKYIO BO3MOMKHOCTb MpPOTEeKaHUs peakuuu CS; ) +3 Oyp)=
=CO; ( + 2 SO» (1), AH; = -1075 k/Ix npu cTaHIApTHBIX yclaoBHAX. Paccuuraiite Temmeparypy
Hauana peaknuu, eciu S(CS,)=151 JLx/monb K; S(02)=205 Ix/moib-K; S(CO,)= 213 Jx/MonbK;
S(S0,)=248 JTxx/monb-K.

21. Peakuus uaer no ypasHeHuto: 2 Hy () + S () = 2 HoS(ry. HauanbHas KoHLeHTpalys BoA0opoaa
2 monb/1, cepsl 1,5 Moinb/n1. OnpenenuTe Bo CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K MOMEHTY,
Koraa npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Omnpenenute TEPMOJUHAMUYECKYIO BO3MOKHOCTh MIPOTEKAHUS peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1, AH, = -890 k/I>x npu cTaHgapTHBIX yciaoBusix. PaccuuTaiite TemmepaTypy
Havana peakiun, ecian S(ZNS)=58 Jx/monb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0O,)=248 JTrx/monb-K.

23. HavanpHble KOHIICHTPAIIMH NCXOIHBIX BemecTB B peakiun: 2 SO ) + Oy () = 2 SO; () ObuH
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WHJUKaTOpa KOMITETCHIIUHT
paBHsbl 1,8 Mosib/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMH K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?
24. B pactBope oprodochopHoii kuciaoTsl Maccor 1200 r u tutotHOCTRIO 1,153 /™M cogepkutes 312
r H3PO,. Paccunraiite: @(H3POy); Cyp; Cox; Cmy N(H3PO4) m N (H2O); T.
YK-1.2 Ormpenenser, HHTEPIPETUPYET U Ilpumepnvie npakmuuecKkue 3a0aHus
paHXUpyeT nHpopmaruto, 1. dna peakuun CHy ry + COy () = 2 CO () + 2 Hy () onpenennte BO3MOKHOE HalpaBJICHUE
TpeOyemyro JUTSt pElIeHUs | caMOIPOU3BOJILHOIO TEUCHUSI PEaKLIUU IIPU CTAaHAAPTHBIX YCIOBUAX U IIpH  Temneparype T =927°C,
MOCTaBIICHHOM 3a/a4d; | €M TEIUIOBOM A((eKT peakuuu 10 3aJaHHOM TeMIepaTypbl HE HU3MEHUTCS. YKaKUTe: a)

OCYILIECTBIISIET MOUCK HH(OpPMAIUU
10 Pa3JINYHBIM TUIIAM 3aIIPOCOB

BBIJICJISICTCSl WIIM TIOTJIONIAETCS SHEPIHs B XOAE peakuuu; 0) MPUUMHY HAWICHHOTO H3MEHEHUS
sHTpomnuu. PaccuuTaiite TeMneparypy Hayana peakluu.

2. BripaszuTe uepe3 KOHIEHTpAIMK PEareHTOB KOHCTAHTHI PAaBHOBECHUS CIICAYIOMIMX PEaKIUii
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMELICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEaKLMWi: a) MPH MOHMKEHUH TEMIIEPAaTyphl, €CIIM JaBJICHUE TIOCTOSHHO; 0) Tpu
HOBBIIICHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkoIbKO MUJUTMIMTPOB 96%-HOTO pacTBOpa CEpHOM KHCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpedyetcs s npurorosienus 2 1 0,25M pactBopa?

4. Kakue wu3 crnepyromux coned moxaseprarorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIPHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYIOUIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJCH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] MOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy U ONpPEEIUTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
POTEKaHUS peakuuu npu CTaHJapTHBIX YCJIOBHUSIX, UCTOB3Ys 3Ha4YeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO3; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMs pEaKIHid,
NPOTEKAIOIINX MPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioii cpejie; 6) BO
BJIaKHOM Bo3ayxe. Onpenenurte yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, eciu
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocraBbTe >JEKTPOHHO-MOHHBIE YPABHEHHUS AJIEKTPOAHBIX IMPOIECCOB (aHOJ MHEPTHBIN) M
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIICH MpH deKTposm3e pactBopa CoSO4 Beramcnure
(dakTHYeCKOe KOJMYECTBO MeTaila, mojydeHHoro Ha karoze npu aektponmnse Co(NOs),, ecin




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHIHI
AJIEKTPOJIU3 MPOBOJAMIM B TeueHUHM | 4. Beixom Meramna mo TokKy coctaBui 85%. VYkaxute
BO3MO>KHBIE IPUYMHBI YMEHBIICHHS BbIX0J]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.
VK-1.3 I[Ipu  oOpabGoTke  wmHDOPMAIUU Ilpumepnvle npakmuyeckue 3a0anHus:
ornuyaeT  (HaKThl  OT  MHCHHH, 1. OnpenenuTh ¢ KAKUMH M3 YKa3aHHBIX HIDKE BEIIECTB MOXKET B3aWMOJICHCTBOBATH PacTBOP
UHTEpIIpETALNH, OLICHOK, | rupokcna Kaiaus: MoJoBojopoaHas kuciota, xjuopux meau (ll), oxeun yrnepona (1V), oxenpg
dhopmupyet cooctBeHHbie MHeHUs | | cBuHIA (Il), rugpokcua amroMuHus, THAPOKCUJ aMMOHHUsA. COCTaBbTE€ YpPaBHEHHS BO3MOJKHBIX
CYXJCHHsI, apryMEHTHUPYET CBOH | PEaKIMi B MOJEKYISIPHONH U HOHHO-MOJICKYJISIPHOH (hopMax.

BbBIBOJZIbI 1 TOUKY 3PCHHA

2. Ompenenure BO3MOXKHOCTh BOCCTAHOBIEHHMsI okcuja xeneza FezO, yriepogom mpu
cTaHIapTHBIX ycnosusx u temmneparype 1100 K. Peakius BoccranoBinenust Fez04: Fe304u) +4C ) =
= 3FE(K) + 4CO(F)

3. TemneparypHblif K03(hHUIIMEHT peaku paBeH 2,5. Kak H3MEHUTCS CKOPOCTh PEAKINH: ) IPH
noBbIlIeHNH Temnepatypsl oT 60 1o 100°C; 0) mpu oXJaXkIeHUU peakuoHHON cMecu oT 50 g0
30°C?

4. s obparumoit peakuuu Fe30ux) + Hypy = 3FeOk) + HO(r)3anumnTe BbIpaskeHHEe KOHCTAHThI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBeIWYEHUs] KOHLIEHTPALUU MPOIYyKTOB
pEaKIMH.

5. Ilpu mnpoxkanMBaHMM METANIMYECKOr0 THUTaHa oOpa3yercs Oenblii MOpOIIOK, KOTOPBIN
pacTBOpsieTCSI B KOHLEHTPUPOBAHHOM CEPHOM KHCJIOTE€ M CIUIABIIAETCA CO Iuenoybto. UYro
npecTaBisieT coboit 3To coeauHenre? Hanmummre ypaBHEeHUs BCeX YKa3aHHBIX peakiuil.

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

7. Kakue BemectBa M B KAKOM KOJMYECTBE BBLACHATCS Npu mnpoxoxaeHun 48250 Ki
aJeKTpUYecTBa 4epe3 pactBop xiyopuaa mapranna (l1)? CocraBbTe cxemy 3JIEKTPOJU3a 3TOTO
pacTBopa.

8. AnroMuHU ckilenan ¢ Meablo. Kakoif u3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpHOU
KHCJIOTBI M aTMoc(epe BiIakHOro Bo3ayxa? CocTaBbTe CXEMBbI AIEKTPOXUMUYECKON KOPPO3UH.

9. IIpoBecTn aHaNM3 BIUSHUS KOHIIEHTPALIMA HA CKOPOCTh XUMHYECKOU pEaKIINKU
Na,S;03 + HpSO, = S + SO, + NaSO4 + HyO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBectr
00paboTKy MOJIYYEHHBIX IaHHBIX C UCIIOJIB30BaHUEM COBPEMEHHBIX MH(OPMAIITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MpeACTaBUTH B BUJE TaOMUIIBI 1.

Tabmmma 1
CKopocTh |

| Homep | O0BeM, M | Konnenrtpauus |  Bpems |




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

OIIbITa Na,S,03 H,O H,SO, Na,S,03, 107 | mosiBienus peakuuu, 107,
MOJIB/JT MYTH, C 1
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 manHBIM TabIMIEI | TOCTPOUTH IpauK 3aBUCMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPALIUH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0Os3, a Ha ocw opaMHAT —
CKOPOCTb PEaKI[HH.

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




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

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TTO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYAIOIIMMICS 3HAHUW, ¥ TIPAKTHYECKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAaHHOW UCUUIUIMHE MPOBOJUTCS B YCTHOM (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHO» - OOYYAIOIIMICS JEMOHCTPUPYET MOPOTOBEI YpOBEeHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUH, YMCHHIA, HABBIKOB, O0YJAIOIINIACS UCTIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TE€HO» - 00YUaIOIIHIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsiCHEHUST MHPOPMAINH, HE MOXKET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKH PEIICHUS MPOCTHIX
3azad.



