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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3aceaHuu Kadeapsl XuUMHU

[IpoTtokom or 20 . Ne

3aB. kadeapoii H.J1. Mensnuk

Pabouas mporpamMma nepecMoTpeHa, 00Cy>keHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl XuUMHU

[IpoTtokom ot 20 1. Ne

3aB. kadeapoii H.J1. Mensnuk

Pabouas nmporpamMma rnepecMoTpeHa, 00Cy K/ieHa U 0100peHa s peam3aiuu B 2028 - 2029
yueOHOM rojy Ha 3acefanuu Kadeapsl XuMHU

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

Pabouas nporpamMma nepecMoTpeHa, 00Cy kaeHa 1 0100peHa s peanm3aiuu B 2029 - 2030
y4eOHOM roly Ha 3aceaHuu Kadeapbl XUMHH

[Iporokonm ot 20 1. Ne

3aB. xadenpoit H.J1. Mensnuk

Pabouas nporpamMma nepecMoTpeHa, o0CykieHa u ogoopeHa ais peanmsaiuu B 2030 - 2031
y4eOHOM Trojly Ha 3aceaHuu Kadeapsl XuUMHU

IIporokom ot 20 . Ne
3aB. kadeapoii H.JI. Mensauk

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena st peanmsanuu B 2031 - 2032
y4eOHOM rojly Ha 3aceaHuu Kadeapbl XUMHH

IIporokom ot 20 . Ne
3aB. kadeapoii H.JI. Mensauk




1 lesin ocBOCHUSA TUCHUTIMHBI (MOTYJIA)

[ensiMu OCBOCHHSI TUCITUTUTMHBI « XUMUSD» SIBISIETCS (HOPMUPOBAHHE
(dyHIaMEHTAIBHBIX 3HAHUN B 00JIACTH COBPEMEHHON XUMUH, BKIIOYAIOIINX OCHOBHBIC
MOHSTHS, 3aKOHBI U 3aKOHOMEPHOCTH, ONMCHIBAKOIIME CBOMCTBA XUMHYECKUX COCIUMHEHUN;
pa3BHUTHE HABBIKOB CAMOCTOSATEIHHOM PabOThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUIECKUX
3HAHUW PU U3YUYEHUHU CIIEIUATIbHBIX JUCUUIUIMH U JAJIbHERIIEH TPAKTUYECKOU
JEATEIIbHOCTH

2 MecTo JTUCUMILIMHBI (MOIYJIsl) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

JucturmmHa XuMus BXOAUT B 00s3aTeIbHYIO YacTh YY4COHOIO IJIaHa
00pa30BaTeNbHON MPOTPAMMEL.

JIist u3y4eHus TUCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJICHIS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHUS JUCIUILTUH/ MPAKTUK:

Jis u3ydeHus TUCIUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHHUS U BIIQJCHMUSI,
c(hopMHUPOBAHHBIC B PE3YJIbTATE MOJYUYCHHS CpeIHEero (ITOJIHOT0) 001Iero 00pa3oBaHus 1Mo
TUCHUIUTMHAM «XUMUA», «Pu3nka», «MaTemaTukay.

3uanus (yMEHHUS, BIAJICHNUS), IOTYICHHBIC TIPY U3yYCHUHU JAHHON JTUCITUTUTHHBI
OyIyT HEOOXOUMBI JIS U3YUYCHHSI TUCITUTUINH/TIPAKTHK:

I'eonorus

be3omnacHOCTb KU3HEAEATENIbHOCTH

3 Komnerenunu odyyaromerocsi, popmupyembie B pe3y/bTaTe 0CBOCHHUSA

AUCHHUIIMHBI (MOAYJIsl) M IUIAHUPYEMble Pe3yJIbTAThbI 00y4eHus

B pesynbrare ocBOeHUST AUCIUIUTHHBI (MOAYNs) «XHUMUS 00yUarOIIHICs TOKEH
001a/1aTh CJICTYOIIMMHA KOMITCTCHITHSMHU:

Kon nnaukaropa WNHnukaTop JOCTHIKEHUS KOMITCTCHITMH

VYK-1 Cniocoben ocyniecTBIsITh KpUTHIECKUN aHATN3 TPOOJIEMHBIX CUTyaIluii HA OCHOBE
CHUCTEMHOTO MOJIX0/1a, BIPA0ATHIBATH CTPATETHIO NEHCTBUIM

YK-1.1 AHanusupyet npoOJEeMHYIO CUTYalMIO KaK CUCTEMY, BBISIBIISS €€
COCTABJISIIOLINE U CBSI3U MKy HUMU
VYK-1.2 Kputnuecku orieHHBaeT HaJeKHOCTh HCTOYHUKOB MH(OpMaInY,

pa60TaeT C HpOTHBOpe‘{HBOﬁ I/IH(I)OpMaI_[Pleﬁ M3 pa3HbIX UCTOYHUKOB,
OoIIpCaAcIIACT Hp06eJIBI B I/IHq)OpMaI_II/II/I, HCO6XOZ[HMOﬁ JJI pCIICHUA
HpO6J’ICMHOfI CUTyalru, v IIPOCKTUPYCT NPOUCCCHI 110 UX YCTPAHCHUIO

YK-1.3 Pa3pabatbiBaeT u copepKaTenbHO apTYMEHTHPYET CTPATETHIO PEIICHUS
MPOOJIEMHOM CUTYaIli Ha OCHOBE CUCTEMHOTO ¥ MEKIUCITUILIMHAPHOTO
MOAXO0B; CTPOUT CLEHAPUH PEATTU3alN CTPATETHUH, ONIPEIEIISIs
BO3MOXKHBIE PUCKH U TIpejiaras MyTH UX YCTpaHEHUs




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHHIX eNUHMI] 144 akaja. 4acoB, B TOM

YHUCIIE:

— KOHTaKTHas paboTa — 68,95 akaj. 4acos:

— ayauTopHas — 68 akajl. 4acos;

— BHeayauTopHas — 0,95 akaj. 4acos;

— camocTosTeNbHas paboTa — 75,05 akaj. 4acos;

— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;

<DopMa arrecraguu - 3a4€T

AynutopHas ] =
o KOHTakTHas paboTa E = dopma TeKyIIero
Paszen/ Tema 5 (B akaz. yacax) g E{ Bun KOHTPOJIS Kox
g & © | camocTosTenbHOM | ycmeBaeMocTH U
JTACIUTUTAHBI 5 [~ . | xommeTeHIUH
@) . g £ paboTsl MIPOME)KY TOUHOM
nab. | mpaxr. ts!
Tek. p Z'Q aTTecTaluu
3aH. 3aH. O =
1. XUMUA
- ohopmiieHHE
oTyera 1o
nabopatropHoi
paborte;
- pemieHne 3ammura
OMAIITHETo 7Ta00paTOpHO#
1.1 1. Xumuueckas n parop VK-1.1, VK-
3 8 6 3amanns No 1; pabotsl. JlomamiHee
TepMOJUHAMUKA 1.2, YK-1.3
- 3amanue No 1.
CaMOCTOSITEIIbHOE TectupoBanue.
H3y4EHHE
yueOHoil u
HAay4YHOU
JUTEPATYPHI.
- oopmieHHE
oTYeTa 1o
nabopaTopHO
pabore;
2 - perieHne 3ammura
OMAaIITHETro nabopaTtopHOn
1.2 2. Xuvmaeckas 2 6 4 3§ anust No 2; a6OTblpHOI\I/)IaHIHeC YK-1.1, VK-
KHUHETHKA A -7 p ) 1.2, VK-1.3
- 3ananue Ne 2.
CaMOCTOSITETTbEHOE TectupoBanue.
n3ydyeHune
y4eOHO u
Hay4HOU
JUTEPATYPHI.
-odopmiieHHE
oTYeTa 1o
N 3amuTa
nmabopaTtopHoOi HA6OPATODHOI
pabore; paTop VK-1.1, VK-
1.3 3. PacTBOpSBI 4 12 9,15 pabotsl. JJomariHee
- perieHue sanatue Ne 3 1.2, YK-1.3
JIOMAIIHETO -
. TectupoBanue.
3aganus Ne 3;




CaMOCTOSITEbHOE
u3ydeHue

yueOHOI u
HAyJHOU

JIUTEPaTypPHL.

1.4 4. TucniepcHble CUCTEMBI

- ohopMIICHHE
oT4era o
nabopatopHoOn
paborte;

- pereHne
JIOMAIITHETO
3amanus Ne 4;
CaMOCTOATEIbHOE
n3ydeHune
yueOHOll U
HAyJHOU
JIATEPaTyPHI.

pabotsl. lomaminee

3amura
nabopatopHoOn

3aganue Ne 4.
Tectuposanue.

VK-1.1, VK-
1.2, VK-1.3

1.5 5. OxucnuTeENbHO-
BOCCTaHOBUTEJILHBIE
MIPOLIECCHI

- opopmIIeHHE
oTyera o
nabopatopHoOn
pabore;

- peleHue
JIOMAIITHETO
3agaHus Ne 5;
CaMOCTOSITETTEHOE
n3ydeHune
yueOHOll u
Hay4yHOU
JIUTEPaTypPHI.

3amura
nabopaTtopHOH
pabotsl. JlomamiHee
3aganue Ne 5.
TectupoBanue.

VK-1.1, YK-
1.2, YK-1.3

1.6 6. DneKTpoXUMUYECKHE
CHCTEMBI

11

8,2

- ohopMIICHHE
oTyeTa 1o
nabopaTtopHOn
pabore;

- perieHne
JIOMAITHETO
3aganus Ne 6;
CaMOCTOSITEIIbHOE
U3yueHHe
yueOHOI U
Hay4YHOU
JIATEPATyPHI

3amura
nmabopaTopHOit
pabotsl. [lomamHee
3aganue Ne 6.
TectupoBanue

VK-1.1, VK-
1.2, VK-1.3

Wroro no pazneny

17

51

75,05

Wroro 3a cemectp

17

51

39,35

324ET

MTOFOIK)HHCHHHHHHB

17

51

75,05

3a4€T




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B mpouiecce npenonaBanus JUCHUILTUHBL « XUMUSD TPUMEHSIETCS TPaIULMOHHAS
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHAS! 00pa30BaTeIbHbIE TEXHOIOTHH.

Jlexuuu mpoxoAsT Kak B MHGOPMAIMOHHOI opMe, I/1e UMEET MECTO
MOCIIeI0BATEIbHOE U3I0KEHUE MaTepralia B JUCIUILUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE
MIPEUMYIIECTBEHHO BepOaIbHBIMU CPECTBAMHU, TaK U B (hopMe JeKIuii-Oeceapl WK Juajiora
C ayAUTOPHEH, JEKIUI C IPUMEHEHUEM SJIEMEHTOB «MO3TOBOM aTakuy, JEKIIHii-
KOHCYJIbTAIlUH, IJIe TEOPETUUECKHI MaTepHal 3apaHee BbIIaeTCs CTyIeHTaM JIJIs
CaMOCTOSITENIbHOTO U3yUYEHUSs, JIJIs1 ITOJATOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00Pa30M, JIEKIUS
MIPOXOJIUT 1O TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMrMO 3TOTO B JIEKIIUU MOTYT UCIOJIb30BATHCS JIEMEHTHI IPOOIEMHOTO
uznoxenus. Oco6oe MecTo B MpoLiecce MPEenoiaBanus JUCIHUILIMHBL « XUMUSD) 3aHUMAIOT
JIEKLUU C UCTIONb30BAHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOT0 HKCIIEPUMEHTa, KOTOPBIN
M03BOJISIET HauboJIee MOJIHO Pealn30BaTh METO/1 POOIEMHOT0 00yUYEHHS Yepe3 OCTaHOBKY
POOJIeM C TIOMOIIBIO IEMOHCTPAIUH SBICHUIM, PEAKIHA UITH ITPOIIECCOB.

st peanuzanuu nHOOPMAIMOHHO-KOMMYHHKAITMOHHON 00pa3oBaTebHON
TEXHOJIOTUH MPOBOJISATCS JIEKIIMM-BU3YaJIU3aLUH, B X0J1€ KOTOPBIX U3JI0KEHHE
TEOPETUYECKOr0 MaTepHasa COIIPOBOXKIAETCS IPE3CHTALIUEH.

JIeKIIMOHHBIN MaTepua 3aKperIseTCs B X0e J1a00paToOpHbIX paboT, B X0A€ KOTOPHIX
ydeOHas paboTa IMPOBOAMTCS C peabHBIMI XUMHUYECKIMH BernecTBamMu. Ha mabopaTopHbIX
paboTax BBIIOIHSIOTCS TPYIIIOBBIC MM WHIMBH Y aJIbHBIC 3a/IaHUS 110 IPOHICHHON TEME.
[Ipu npoBenennn 1a00PaTOPHBIX 3aHATUI UCIIONB3YETCS METOJ] KOHTEKCTHOIO 00y4€EHHs,
KOTOPBIH M03BOJISIET yCBOUTH MaTepHall IIyTEM BBISIBICHUS CBA3EH MEKIY KOHKPETHBIM
3HaHHUEM U ero npuMeHeHuem. Kpome toro, 1enecoodpa3Ho UCIOIb30BaTh TEXHOJIOTHIO
KOJIJIGKTUBHOTO B3aUMOOOYyUYeHH (TTapHyIo paboTy) TpeX BHJIOB: CTaTHYECKas Iapa,
JMHAMHYECcKas rapa, BapuallioHHas [1apa; COBMEILAs €€ C TEXHOJIOTHEN MOy IbHOTO
o0ydeHus. BEITIOTHUB 3KCTIEpUMEHT, 00yJarommecs GOpMyITHPYIOT 000OIIICHHBIE BBIBOIBI
10 CEPUH OIBITOB, UCIOb3YsI IPUEMBI AHAJIIOTUU U CPABHEHUS.

CamocTosTenpHas padoTa 00ydJaronuxcs BKIFOYAET B ceOs caMble pa3HOOOpa3HbIC
(opMbI yueOHOI 1eTeNbHOCTH: BBINOJIHEHNE JOMAIIHUX 3aJJaHUi, 3aBeplIeHHE
odopmiieHns 1a00paTOpHbIX padoT, MOATOTOBKA K MPAKTUKYMY, U3Y4EHHE OCHOBHOTO U
JIOTIOJIHUTEIBHOIO MaTepraa 1o yueOHUKaM 1 ocoOusIM, UTEHUE U PopaboTKa HayyHOU
JUTEepaTyphl B OMOINOTEKE, HalMcaHue pedepaToB U KypCOBBIX padoT, MOJTOTOBKA K
KOJUIOKBHYMaM, 3a4€TaM, UTOrOBOM aTTecTariui. CaMocTosITeNIbHas paboTa 00y4darommuxcs
JOJKHA OBITH HAIIpaBJIEHA HA 3aKPETIEHUS] TEOPETUYECKOT0 MaTepHralia, U3JI0KEHHOTO
IpernojaBaTesieM, Ha MpopaboTKy TeM, OTBEJIEHHBIX HAa CAMOCTOSTEIbHOE U3yUYEHUE, Ha
MOATOTOBKY K J1a00paTOPHBIM 3aHITHSIM, BHIIIOJHEHUE IOMAIIHUX 3a/1aHUN U MOJTOTOBKY K
pyOexKHOMY U 3aKIHOUUTEILHOMY KOHTpoIt0. [Ipu npoBenenun pyoexHoro u
3aKJIIOUUTEIBHOTO KOHTPOJISI OCHOBHBIMU 33JlauaMu, CTOSIIIIUMH TIE€pe]l pernogaBaTesiem,
SIBJIIIOTCSI: BBISIBIIEHUE CTEIIEHU IIPABUIIBHOCTH, 00beMa, MTyONHBI 3HaHUH, YMEHUH,
HAaBbIKOB, MOJYYEHHBIX IIPH U3yUYE€HUH Kypca Hapsy C BBISIBICHUEM CTEIIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHHUH TOJIyYEHHbIX 3HAaHUN, YMEHUHN U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MTO3BOJISIFOT SKCIIEPUMEHTHPOBATH C HOBBIMU
dbopmamu KoHTpoutst. OO0yUaromMMes MPeAIaraloTcsi TECThI U 3aJJa4l B AJIEKTPOHHOM BHUJIE, C
aBTOMATHU3HPOBAHHOW CUCTEMOM MPOBEpKU. B oTinune oT 00bIYHOTO TECTUPOBAHUS TaKOH
Croco0 KOHTPOJIS MO3BOJISET CTYACHTaM B JIF000€ BpeMs IIPOUTH TECT, POAHAIU3UPOBAThH
OLIMOKH U IPOWUTH TECT BTOPUYHO.

6 YueOHO-MeTOAMYECKOE 00ecTiedeHre CAMOCTOATEIbHOM PadoThl 00y4ar0IIMXCH

HpCI[CTaBJ'ICHO B IPUJIOKCHU U 1.



7 OueHoYHbIe CpeCTBA JJIA MPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAMHU
[IpencraBneHsl B IpUIIOKEHUU 2.

8 YuedHO-MeTOANYECKOE U HH(POPMAIHOHHOE 00ecTieYyeHne TUCIHIIHHbI
a) OcHoBHas JIMTepaTrypa:

1. l'enpdpman, M. U. Xumus : yue6nuk / M. U. I'enbdman, B. I1. FOctpaToB. — 4-¢
m3a. — Cankr-IlerepOypr : Jlanb, 2022. — 480 ¢. — ISBN 978-5-8114-0200-7. — TekcT :
AJIEKTPOHHBIN // JlaHb : 35ekTpoHHO-O0nbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/210221 (nara obparuenus: 15.01.2025). — Pexxum gocryma: s
aBTOPH3. MTOJIb30BATEIICH.

2. Xumus : yueOHuk s By30B / HO. A. JleGenes, I'. H. ®anees, A. M. I'onyGes, B.
H. [lTammoBan ; mox o6mieit penakuueii I'. H. daneeBa. — 2-¢ usn., mepepad. u gom. —
Mocksa : M3natenscTBo FOpaiit, 2023. — 431 ¢. — (Bricmiee oopazoanue). — ISBN 978-5
-534-02453-1. — Texcr : anexTponHsi // OOpa3zoBarenbHas maatdopma FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/511030 (mara obpamenus: 15.01.2025).

0) /lomoiHUTEIbHAS JIUTEpaTypAa:

1. Konsna, JI. I'. Xumus : yueoHoe nmocodwue / JI. I'. Konsga, JI. I'. Tapaciok ; MI'TYV. -
Maruurtoropck : MI'TVY, 2015. - 1 anextpon. ont. auck (CD-ROM). - 3ari. ¢ TuTy1. 3KpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/1190 (mara oOpaiueHus:
15.01.2025). - MakpooObeKT. - TeKcT : aneKTpoHHbId. - CBeAeHUs AOCTYIHBI Takxe Ha CD-
ROM.

2. Mymnuna, O. P. OCHOBHBIC KJIacChl HEOPTAaHUYECKUX COSIUHEHHH : yaeOHOe
nocobue [ By3oB] / D. P. MysuirHa ; MarHUTOrOPCKHE roCy1apCTBEHHBIN TEXHUYESCKUI
yauBepcureT uM. I'. . Hocosa. - Marautoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-
ROM. - 3aru. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274 (nata oGpaiieHus:
15.01.2025). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TEKCT : 3IeKTPOHHBIH. -
Ceenenus goctynHbl Takke Ha CD-ROM.

3. Mymnuna, 3. P. Xumuueckas TepMOAMHAMUKA : IpakTukyM / 3. P. Mynnuna, O. A.
Muiypuna ; MarHuTOropckuit roc. Texuuuecku yu-t um. I'. 1. Hocosa. - Marauroropck :
MI'TY um. I'. 1. Hocoga, 2020. - 1 CD-ROM. - 3arun. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nata oOpaiieHus:
15.01.2025). - MakpooObeKT. - TekcT : a5eKkTpoHHbId. - CBeleHHs JOCTYMHBI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumnueckasi kuHeTuka. COCTOsSIHUE XUMUYECKOTO PAaBHOBECHS :
npaktukyMm / O. A. Mumypuna, O. P. Mynuna, O. B. EpmioBa ; Marautoropckuii roc.
texHuueckuii yH-T uM. I'. . HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2019. - 1
CD-ROM. - 3arq. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nmara oGpamieHus:
15.01.2025). - MakpooObeKT. - TekcT : a5eKTpoHHbId. - CBeleHHs JOCTYMHBI Takke Ha CD-
ROM.

5. Mensnuk, H. JI. PactBopsr : npaktukywm / H. JI. Measuauk, 3. P. Mynnuna, O. A.
Muiypuna ; MarHuTOropckuii roc. rTexuuueckuii yu-t um. I'. 1. Hocosa. - Marauroropck :
MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3arun. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (mata oOpaiieHus:
15.01.2025). - MakpooObeKT. - TeKCT : aneKTpoHHbIN. - CBeJieHHs JOCTYIHbBI Takxke Ha CD-
ROM.

6. Mensuuk, H. JI. lucniepcHsie cuctems! : mpaktuky™m / H. JI. Mensuuk, 3. P.
Mymnuna, O. A. Mumypuna ; Marauroropckuii roc. rexunueckuit yu-t um. I'. M. Hocoga. -
Marnutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ TuTya. 9KpaHa. -
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URL.: https://host.megaprolib.net/MP0109/Download/MObject/20681 (maTta oOpamicHwus:
15.01.2025). - MakpooObeKT. - TeKkcT : aeKTpoHHbIi. - CBeAeHHs JOCTYIHBI Takke Ha CD-
ROM.

7. Mynnuna, 3. P. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUHU : MIPAKTUKYM [JJIs
By30B] / O. P. Mymimna, O. A. MumypuHa ; MarHuToropckuii roc. TeXHHYEeCKUi YH-T UM. I,
H. Hocoga. - Marautoropck : MI'TY um. I'. M. Hocoga, 2020. - 1 CD-ROM. - 3armn. ¢ Tutyir.
skpana. - URL.: https://host.megaprolib.net/MP0109/Download/MObject/2885 (marta
obpamienus: 15.01.2025). - MakpooObeKT. - TeKCT : 37eKTpOHHBIH. - CBECHHS JOCTYITHBI
takke Ha CD-ROM.

8. Komsima, JI. I'. OxucnuTenbHO-BOCCTAHOBUTENBHBIE peakiiu. OCHOBBI
anekTpoxumud : yueonoe nocodue / JI. I'. Komsima, . P. Mymnuna ; MI'TVY. -
Marnutoropck : MI'TY, 2015. - 58 c. : win., Tabiu. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/159 (marta oopamenwus: 15.01.2025).
- MakpooOBeKT. - TeKCT : JIeKTPOHHBIH.

9. MymnuHa, D. P. DiekTpoxumus : mpakTukyM [uist By30B] / 3. P. Mymnuna, O. A.
Muirypuna ; Marautoropckuit roc. rTexuundeckuid yu-T um. I'. . HocoBa. - Marauroropck :
MI'TY um. I'. 1. Hocoga, 2020. - 1 CD-ROM. - 3arun. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (mara oOparieHus:
15.01.2025). - MakpooObeKT. - TekcT : a5eKTpoHHbId. - CBeleHHs OCTYMHBI Takke Ha CD-
ROM.

10. KopoBun, H.B. O6mias xumus: yue0. 1 TEXHHYECKUX HAIpaB. U CIIEIl.

By30B /H.B. KopoBun —9-¢ u3n., mepepab.- M.: Beicmi. mik., 2007.- 557 c.: uin. - ISBN 978-5-
06-004403-4. - TekcT: HENMOCPEACTBCHHBIMH.

11. KpaTkuii cipaBoyHUK (PU3NKO-XUMHUYECKHX BennuuH / coct.: H. M. baposn, A. M.
ITonomapesa, A. A. Papnensb, 3. H. Tumodeea; mox pea. A. A. Papnens, A. M.
[Tonomapesoii. - 10-e uzn., ucnp. u gom. - CII6. : UBan ®emopos, 2003. - 238 c. : ui. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEACTBEHHBIH.

12. M3BecTHs BBICIIMX YYCOHBIX 3aBEACHUN. XUMHUSI U XUMUYCCKAst TEXHOJIOTHS:
Hay4YHO-TexHHuecKui xkypHan — ISSN 0579-2991.

B) MeToanueckue yKazaHusi:

1. Mumrypuna, O.A. DHepreTuKa XUMUYECKUX MTPOLIECCOB: METOANYECKHE YKa3aHUS K
71a00paTOpHBIM padoTaM MO JUCHUILINHE «XUMHUS» 17151 00y4aroUXcs BCeX HaNpaBiIeHUH
MOATOTOBKU U CIIEUATILHOCTEN THEBHOUM GopMbl oOyuenus / O.A. Munrypuna;
Marnurtoropckuii roc. rexuudeckuid yH-T uM. ['. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . HocoBa, 2023. — 11 c. — TekcT : HENOCpeICTBEHHBIH.

2. Konsana, JI.T'. Xumudeckas TepMOAMHAMHUKA: METOJUYECKUE YKAa3aHUS IS
CaMOCTOSITENIbHOM pabOThI MO TUCHUIUIMHE «XUMHUS 1J11 00y4aroIuXCcsl BCEX HalpaBiIeHUI
MOArOTOBKHU U crenuanbHocTel Beex popm obyuenus / JI.I'. Kongna; Marautoropckuii roc.
texHuueckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. . Hocosa, 2023. —
18 c. — TekcT : HenmocpeACTBEHHBIH.

3. Konsima, JI.I'. CkOpocTh XUMHUECKHUX PEAKIIMA U XUMUYECKOE PAaBHOBECHE:
MeTtoauueckue yka3aHus K JaOopaTOpHBIM paboTaM MO JUCHUIUIMHE « XUMUSD) IS
oOyyaroluxcsi BCeX HalpaBiIeHHUI MOATOTOBKH U CHEIUAIbHOCTEHN Bcex popM oOyueHus /
JL.I'. Konspa, E.B. Tapacrok; Marauroropckuii roc. texandeckuii yu-T uM. I'. Y. HocoBa. —
Marnutoropck : MI'TY nm. I'. K. HocoBa, 2023. —8 ¢. — TekcT : HemocpeCTBEHHBIN.

4. Poguonosa, H.M. XuMnueckas KHHETHKA. XMMUYECKOE PaBHOBECHE:
METOJIMYECKUE YKa3aHUs JIJIsl CAMOCTOATEIbHONW pabOThl IO JUCIUILIMHE « XUMUS» TS
oOyJaroluxcsi BCeX HalpaBiIeHHUH MOATOTOBKH U CHEIMAIbHOCTEH Bcex popM oOyueHus /
H.U. Pognonosa, A.Il. [loromapeB; MarHUTOropckuil roc. TEXHHYECKH yH-T uM. I'. 1.
Hocoa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2023. — 20 c. — Teker :
HENOCPEICTBEHHBIN.

5. Uympoga, JI.B. PacTBopsl: MeToanyeckas pa3paboTka K JJabopaTopHbIM paboTaMm 1o
JTUCHHUIUTAHE « XUMHsD) 17151 00y4JaIOLIMXCsl BCEX HAIPaBIEHHUI MOJITOTOBKH U
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cnienuaabHOCTel Becex Gpopm obyuenus / JI.B. Uynposa, T.M. Kynukosa; Marautoropckuit
roc. rTexundeckuit yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga,
2023. — 41 c. — TekcT : HEMOCPEICTBECHHBIM.

6. Uymipoga, JI.B. PacTBophl: MeTomuueckasi pa3paboTka K CaMOCTOSTEILHON paboTe
M0 TUCHUIUTHHE «XUMHSD JJis1 00y4daroluXcsl 10 BCEM HAIMPaBICHUSIM MOATOTOBKH U
CrenuagbHOCTAM Beex dopm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. MumypuHa;
MaruauToropckuii roc. Texuuueckuid yu-T um. I'. 1. HocoBa. — Maruurtoropck : MI'TY um.
I'. . Hocoga, 2023. — 26 c. — TekcT : HemoCcpeICTBEHHBIMN.

7. Konsina, JI.I'. KonmmonaHble pacTBOPBI: METOIMYECKHUE YKa3aHUsI K JTa00OpaTOpHOM
paboTe Mo AUCUUITITNHE « XUMUS ISl 00YUarOIIMXCS TI0 BCEM HapaBIECHUSM MOJATOTOBKU U
cnenuaabHOCTAM Beex ¢opm oOyuenus / JI.I'. Konsina, JILA. boassin; MarHuTOropcKuii roc.
texuuueckuit yH-T uM. ['. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2023. -9
c. — Tekcr : HenmocpeACTBEHHBIM.

8. Komsima, JI.I'. OxucIuTenbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU: METOIMUECKUE
yKa3aHusl K 1JabopaTopHO# paboTe Mo JUCHUILINHE « XUMHU» 1715 00yUYaroLuXcs BCeX
HaIpaBJIeHU TTOJATOTOBKH U CriennaabHOCTel Becex Gpopm odyuenus / JI.I'. Konsga, E.B.
Tapactok; Marauroropckuit roc. Texundeckuit yu-t um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 10 c. — TekcT : HenmocpeACTBEHHBI.

9. Konsipa, JI.I'. OkucanuTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU U DJIEKTPOXUMHUYECKUE
MIPOLIECCHI: METOINYECKask pa3padoTKa K CAaMOCTOATENbHOM paboTe 1715 00yJaronuxcs mno
BCEM HalpaBlEHUSM MOJTOTOBKH U ClielUaIbHOCTAM Beex hopm obyuenus / JI.I'. Konsna,
E.B. Tapactok, O.P. Mynnuna; Marautoropckuii roc. rexunnueckuit yu-T uM. I'. . Hocosa.
— Marnautoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : Henocpe1CTBEHHBIN.

10. Mumypuna, O.A. DIeKTpOXUMHUYECKUE POLECCHI: METOJIUYECKHE YKa3aHUs K
nmabopaTtopHoi paboTe Mo JUCHUILINHE « XUMUSD» A7 00yUaIoLUXCs [0 BCEM HaIlPaBJICHUAM
MOATOTOBKU U CHEIHALHOCTIM Beex ¢opM oOyuenus / O.A. Mumypuna, H.W. Ponuonosa;
MaruauToropckuii roc. Texuuueckuid yu-T um. I'. 1. HocoBa. — Marunurtoropck : MI'TY um.
I'. . HocoBa, 2023. — 13 c. — TekcT : HENOCPeICTBEHHBIH.

r) [Iporpammuoe odecneuenue u UnTepHeT-pecypcebi:

IIporpammHoe obecnevyenue

Haumenoanue .
1o Ne norosopa Cpox neicTBUS TULEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovHO
Professional
7Zip CBOOOJTHO pacIpocTpaHsIeMoe 06eccpouHo
FAR Manager CBOOOJTHO pacIpoCTpaHsIeMoe OeCcCpoYHO
Bpaysep Yandex |cB0OOJHO pacnpocTpaHseMoe 0eccpovHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI

HasBanue xypca CchUIKa
3J1eKT1:_>0HHa;I 0a3a MEepUOIUYECKUX HU3JIaHUMN https:/dlib.eastview.com/
East View
HannonansHas nH(pOpMaIMOHHO-
aHaJMTUYCCKAsI URL :https://elibrary.ru/project risc.asp
cucteMa — Poccuiickuii HMHJIEKC Hay4dHOTO
®denepallbHOE TOCYIApCTBEHHOE OI0IKETHOE
yupexenue «DenepanbHbIi HHCTUTYT URL.: http://www1. fips.ru/

HpOMLIH.IJ'ICHHOfI COOCTBEHHOCTH)

Poccuiickas ['ocynapcTBeHHass Oubmuoreka.

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



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/

DneKTpoHHbIe pecypchl ondmmoreku MI'TY um. ..

Hocosa https://host.megaprolib.net/MP0109/Web

9 MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue JUCHUIIMHBI (MOyJIs1)

MartepuanbHO-TEXHHUECKOE 00eCIIeUeHUE TUCITUTUTMHEI BKITIOYACT:

1. YueOHbIe ayTUTOPHUH /ISl IIPOBEICHHS 3aHATHH JICKIIMOHHOTO THIIA.

OcHanieHne ayJJuTOpUU: MyJIbTUMEIUHHBIC CPEICTBA XPAHEHUS, TIEpeIauu 1
MPECTaBICHHUS WH(POPMAIIHH.

2. YueOHbIe ay TUTOPHH JJIsl TIPOBEICHHS Ta00paTOPHBIX 3aHSATHIMA, TPYIIOBBIX U
WH/IMBUYaTbHBIX KOHCYJIbTAIIHH.

OcHamenne ayauTopun: HarisiqHple MaTepuabl: TaOJIUIbI, CXEMBI, IIJ1aKaThl.

3. IlomereHust U1t CaMOCTOSATEIBHOM PabOThI 00YYAIOIIMXCS ¥ IPOBEICHUS
MIPOMEKYTOYHOM aTTECTAIIHH.

OcHarenne ayauropuu: [lepconanbHbie KommbioTepsl ¢ makerom MS Office,
BBIX0I0M B IHTEpHET ¥ ¢ JOCTYIIOM B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIIBHYIO
Cpely YHUBEPCHUTETA

4. ITomereHus 11 XpaHSHHS M MMPOGUIAKTHYSCKOr0 00CITyKUBAHHS YU4COHOTO
000pyTI0BaHHUS.

Ocnamenune ayautopuu: Cremiaxu, ceidbl I XpaHSHHs YIeOHOTO 000Dy IOBAHHSI.
WHCTpyMEHTBI U1 pEMOHTA JIA00PaTOPHOTO 000PYIOBAHHUS.
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MNPUJIOKEHHE 1

6. YueOHO-MeTOIHYeCKO€E o0ecrieueHrne CaMOCTOSTEIbHON PadoThI 00y4al0IIMXCS

CamocrosTenbHas paboTa O0OydYarONIMXCS MOApa3AeseTCss Ha ayJIuTOPHYIO, KOTopas
MIPOMCXOJIUT KaK BO BpeMs JaOOpaTOPHBIX 3aHATHH, TaK M Ha IUIAHOBBIX KOHCYJbTALUAX, U Ha
BHEAYIUTOPHYIO, IPOUCXOISIILYIO BO BPeMs TIOATOTOBKU O0YYAIOIIMMHKCS OTYETOB 1O JJAOOPaTOPHBIM
3aHSATHUSM U TIPU BBIITOJHEHUH JOMAITHUX 3aaHUH.

AynuTopHas  caMOCTOSTENbHAsh paboTa OOyYalomUXCs MOpPEAroiaraeT MpOXOXKICHHE
TECTHPOBAHUS MO KAKIAOMY pa3zieily JUCIUIUTMHBL. TeCThl BKIIOYAIOT TEOPETUISCKUE U TPAKTUICCKHE
3aJlaHusl, OTBETHI Ha KOTOPBIE TPEOYIOT MTyOOKOT0 MOHMMAHUS U3YYCHHOTO MaTepuaia. MakcumaibHOe
KOJIMYECTBO OAIIOB B K101 Teme Kypca — 10.

BHeayguTopHas camMocToATeNbHAsA paboTa OOYYAIOIIUXCSA OCYIIECTBISETCS B BHIC
M3yYEHUS JUTEPATyphl MO COOTBETCTBYIOIIEMY pa3/eiy C MpopadOTKOM MaTepuana; o(OpMIICHHUS
OTYETOB I10 JJAOOPATOPHBIM pabOTaM U BBHIIIOJHEHUS JOMAITHUX 3aaHUM.

IIpumepHbIi NepeyeHb Ja00OPATOPHBIX padoT

JlaboparopHas pabota Nel «CBoiCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUI

JlaGoparopHas pabora Ne2 «OmnpezesieHne 3HTalnbIIMU PACTBOPEHUS U SHEPTUU KPUCTAIIINYECKON
PEIIETKNY

JlaboparopHast pabota Ne3 «CKOpPOCTh XUMHUYECKUX PEAKITAI)

Jlaboparopuass pabora Ne4 «llpuroroBieHue pacTBopa U YCTaHOBJICHHE €ro TOYHOU
KOHIOCHTpAaIHUN»

JIaboparopHast pabota Ne5 «InekTponuTuyeckas AUCCOIHALIHD

JlabopaTtopHas padota Ne 6 «I'unponus comnein

JlaboparopHas pabota Ne7 «KonmouaHeie pacTBOPbD»

JIaboparopHast pabota Ne8 «OKuCIHTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIHI)Y

JIaGoparopHas pabota NeQ«DnekTpoxuMHUYecKHe MPOLECChD)

JlabopaTtopHas padota Nel0 «Koppo3susi MeTayisioBy

KoHnTpoJibHbIe BONPOCHI IS 321U THI JJA00PaTOPHBIX padoT
«CBoiicTBa OCHOBHBIX KJIACCOB HEOPTAHUYECKHUX COETUHEHUID)

Uro Takoe okcunpl? x kmaccudukamnus. Homenkmnarypa.

[lepeunciure OCHOBHBIE XUMUUYECKHE CBOMCTBA OKCHUIOB.

Uro takoe ocHoBanusa? Ux knaccudukanus. Homenknarypa.

[lepeunciure OCHOBHBIE XUMUUYECKHE CBOMCTBA OCHOBAHMIA.

Uro Takoe kucnotel? Mx kmaccudukanms. Homenkmarypa.

[lepeunciute OCHOBHBIE XUMUUYECKHE CBOMCTBA KUCIIOT.

Urto HazwBaroT consamu. Ux knmaccudukanus. Homenknarypa.

[lepeunciure OCHOBHBIE XUMUUYECKHE CBOMCTBA COJIEH.

Kaxkas renetndeckas CBs3b CyIIECTBYET MKy KJIaCCaMU HEOPTaHUYECKUX COSTMHEHUN?

CoNo~LNE

«Onpezle.nelme IHTAJIBIIMA PACTBOPECHUSA U JHEPIrUn KpPlCTaHHl/l‘leCKOﬁ PECUHIETKHU»

OCHOBBI XUMHUYECKOM TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CHCTEM.
TepmoanHaMuyeckue napameTpsl U (PyHKIUN COCTOSTHHSI CUCTEMBI.
OHTanbnus 00pa3oBaHus BEIIECTBA.

TernnoBoit 3¢ (hexT XUMHUIECKOH PeaKIHH.

®dakTopHI, BAUSAIONINE HA TETIIOBOHM d(PPEKT XUMHUIECKON pPEeaKInu.
Cdhopmynupyiite 3akon ['ecca.

oakrwhE



1. Kaxkue cnenctBust BEITEKAIOT U3 3aK0Ha ['ecca.
8. DHTponHs KaK QyHKIHS COCTOSTHUS CHCTEMBI.

«CKOpOCTh XMMHUYECKUX PeaKkuiin»

Urto u3ydaeT XuMU4eckasi KnHeTHKa?
JlaiiTe onpeneneHre CKOpOCTH TOMOI€HHOM U FeTEPOreHHOM peaKIuil.
Ot xakux (paKkTOpOB 3aBUCUT CKOPOCTh XMMHUECKOHN peakuuu?
JlaiiTe onpeneneHue 3aKoHa ACHCTBUS Macc.
UTo Ha3BIBaIOT KOHCTAHTOM CKOPOCTU?
Ot xakux GakTopoB 3aBUCUT KOHCTaHTa ckopocTr? Chopmynupyiite npaBuiio Bant-I'odda.
Uro Ha3bIBaIOT TeMIiepaTypHbIM KoddduimenToMm? Kakue oH MOXKET HMETh 3HaUCHUS?
8. [ToueMy moBbIIIEHNE TEMIIEPATYPhl YBEIUYUBAET CKOPOCTh peaKiuu’?

NookrwdpE

«IIpuroroBiieHHe PaACTBOPA U YCTAHOBJIEHHE €r0 TOYHOW KOHIEHTPAIIID)

1. [lepeuncante 0CHOBHbIE CITIOCOOBI BHIPAXKEHUS KOHIIEHTPALMU PACTBOPOB.

2. Kak paccuuTarth MOJISIpHYIO KOHIIEHTPAIMIO PAacTBOpPA, €CIIM W3BECTHA DKBUBAJICHTHAS
KOHIIEHTpauus?

3. Kak paccumraTth Maccy pacTBOopa, €CIM H3BECTHAa MaccoBas OIS PacTBOPEHHOTO
BEIIECTBA B paCTBOPE U Macca BObI.

4. Yro Takoe SKBUBAJICHT BEIIECTBA?

S. Kak paccuntaTh MOISIpHYIO Maccy 3KBUBaJICHTA BellecTBa?

6. B kakux equHuIax U3MepseTCsl TUTP paCTBOPEHHOTO BelllecTBa?

((3J'IeKTp0JII/ITI/I‘-IECKaﬂ AHCCOH AU

Kakwue BemecTBa Ha3bIBAIOTCS AIEKTPOITUTAMU?
Yro Takoe 3MEeKTPOIUTUYECKAs JUCCOLUAIUS?
YTo Ha3BIBAIOT CTETICHBIO AUCCOIMALINH HJIEKTPOIIHTA?
Kakue 311eKTponnuThl OTHOCATCS K CUIIbHBIM?
B kakom ciyyae peakiiuy HOHHOro oOMeHa NpoTeKaroT HeoOpaTuMo?
Kakue BeecTBa B HOHHBIX YPaBHEHUSX 3aMMCBHIBAIOT B HOHHOM BUjie?
Kak nucconnnpyroT aMmpoTepHbIe 3EeKTPOTUTHI?

NookrwnpE

«I'mapoan3 conein»

Uto Takoe ruaposin3 coyuei?

Kaxkue conu noaseprarorcst Tuaponsy?

Kaxk onpenenuts cpemy pactBopa conu?

UTo Takoe UHIUKATOPHI?

KonnuecTBeHHas xapakTepuCTHKA THAPOIH3A.

Kaxk paccunurarb koHCTaHTY ruaponu3a?

Kaxkue akTopbl BIUSIOT Ha CMEIIEHNE PABHOBECHUS PEAKIIMH THIPOTIU3a COJTH?
[Ipu kakux ycIoBUSX MOKHO YCUJIUTh TUAPOIU3 CONIU?

Kak MoxHO 0cmabuth ruapoanz?

CoNo~LNE

«KommiekcHbIe COCAMHCHU SN

YT0 Takoe KOMIUIEKCHBIE COCUHEHN?

Krnaccudukanus KOMIUIEKCHBIX COSTMHEHUH.

[IpuBeauTe peaxiius MOIyYEHHs] KOMILIEKCHBIX COETUHEHH.
Kakue noHbsl MOTyT OBITH KOMILIEKCOOOpa3zoBaTeIsiMu?

Kak nucconuupyror B pacTBOpe KOMILJIEKCHBIE COSMHEHUS ?

agrownPE



o

CoNoo~wNE

ONoa~wWNE

UT0 Takoe KOHCTaHTAa HECTOMKOCTH KOMILJIEKCHOTO COeAMHEHUs?
Uto XapakTepu3yeT KOHCTAaHTa HECTOMKOCTH KOMILJIEKCHOTO COCTUHEHUS?

«/IucnepcHble cucTeMbD)

Jaiite onpenenenue nucnepcHoil cucrtemsl. [IpuBeaure npumepsl.
Krnaccudukanus quciepcHbIX CHCTEM.

CriocoOsl MoTy4eHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHue KOUIOUIHBIX YaCTHII.

Y CcTOMYHUBOCTh KOJUIOMAHBIX CUCTEM.

Koarynauus komnonaos.

Koarynsius KommouaHbeIx pacTBOPOB JIEKTPOIUTAMHU.

[IpaBumno lynbue — Napau. Koarynupyrorias ciocoOHOCTb.
B3anmHas xoarymsnus.

«OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuumn»

Kakue peakuyuy Ha3pIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

UYTo Ha3bIBAIOT OKUCIIEHUEM U BOCCTAHOBJIEHUEM?

UTto Ha3bIBatOT OKUCIUTEIEM U BOCCTAHOBUTENIEM ?

Ha3zoBure BelecTBa, N3BECTHBIE KAK CHJIbHBIE OKUCIUTEIH.

HazoBurte BeiecTBa, U3BECTHBIE KaK CHIIbHBIE BOCCTAHOBUTEIH.

Kakue peakiiuu OTHOCATCS K peakuMsIM AUCIPONOPLIMOHUPOBAHNUSA?

Kakue peakuiuy 0THOCSATCS K BHYTPUMOJIEKYJISIPHOMY OKHCIIEHUIO - BOCCTAHOBJIECHUIO?
Kakue peakiuu OTHOCATCS K MEKMOJIEKYJISIPHOMY OKUCJIEHHUIO - BOCCTAaHOBJICHUIO?

«3.]'ICKTpOXI/IMI/I'-IeCKI/Ie nmpoueccobn»

1. DnexTpoxuMuueckue cuctembl. Kimaccuduxarus sneKTpoXMMHYECKUX TPOIIECCOB.
2. lanpBanmveckuii snemeHT Januans — Skoowu.
3. DNEeKTPOABMKYILAsA CHUJIA TAIbBAHMYECKOTO 3JIEMEHTA.
4. N3mepenue 31eKTpoaHBIX TOTEHIIMATIOB. Psil CTaHAapTHBIX AEKTPOIHBIX TOTCHIINAIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUHU C UX MOJIOKEHUEM B PsIIy HANIPSHKEHUM.
S. VYpasuenue HepHcra.
6. DNEeKTPOIN3 PacIiaBoB U pacTBOpoB. KaToiHbIE M aHOIHBIE TIPOLIECCHI.
7. O6bennHeHHbINH 3aKk0H Dapases. Bxos mo Toky.
«Koppo3ust MmeTa/i10B»
1. Yto Takoe koppo3us?
2. Kakue BUIBI KOPPO3UU BaM H3BECTHBI?
3. DneKTpoXuMHuYecKass KOppo3us. AHOJHOE OKHCICHHE METajula M KaTOJHOE BOCCTAHOBIICHHE
OKHCITUTENS.
4. Tlepeuncnure CriOCOOBI 3aITUTHI METAJIIIOB OT KOPPO3HH.
5. Tlouemy BO3poOCiTa CKOPOCTH BHIICTICHUS BOJIOPOAa TIpH 100aBIEHUH COTU?
6. CpaBHHTE pe3yJIbTaThl OIBITOB IO KOPPO3HMH IIPH KOHTAKTE JKeJie3a U IIMHKA, U XkKeJle3a U MEeTHOU

MIPOBOJIOKH B TUCTHJUTHPOBAHHOW M «MOpPCKOW» Boje. [' e mporecc nmporekaet ObICTpee U YeM BhI ATO
00BscHUTE?

BapHaHTbl TeMaTH4eCKUX JOMANIHUX 3aJaHUM JJI1 CAMOCTOATEIbHOM paﬁﬂTbl CTYACHTOB I10

TEMaM

JlomainHee 3aganue Ne 1




o TeMe «XHuMHYecKas TEPMOANHAMHUKA)

B nomarHem 3amaHuu 1o TeMe « XuMudeckas TepMOJUHAMUKAY: TIepBasi 3a/1ada OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaya Nel

Hns peakuuu CHg ) + CO2 ) = 2 CO ) + 2 Hz () onpenenuTe BO3MOXHOE HaIpaBiIeHUE
CaMOMPOM3BONILHOTO TEUEHHUs PEaKIHy TIPH CTAHIAPTHBIX yCIOBUSX ¥ mpy  Temmepatype T = 927 °C,
ecliu TeryIoBoi 3(h(eKT peakuuu 10 3aJaHHOW TeMIlepaTypbl He U3MEHUTCS. YKaKUTe: a) BbIACNsAeTCS
WIM TIOTJIONIACTCS JHEPIrHsi B XOJ€ peakuuu; O) NPUYMHY HAWICHHOTO W3MEHECHHSI DHTPOTIHH.
Paccuuraiite TemnepaTypy Hayana peakiuu.

3ajmaga Ne2

Boruncnute teroBoit  addext peakuuu: CaCz ) + 2 H2O) = Ca(OH)z2 ) + C2Hz (1), monb3ysich
CTaHJIAPTHBIMHU TEILIOTaMU 00pa30BaHUS pearupyrommx BemecTB. CKOJIbKO TEIIOTHI BBIACIUTCS WA
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoHo?

3ayaga Ne3

[To TepMOXUMHUYECKUM YPABHEHUSIM paccuuTaiiTe TermaoBor 3(HeKT peakiuu:
Hypy + CO2)=CO () + H2 O¢). Tepmoxumuueckue ypaBHEHHUS:

a) Hoy + 7% Oz =H20 (1), AH = -241,9 xJIx;

0)2COr +020)=2CO2 ), AH =-566,2 k]I k.

JlomainHee 3aganue Ne 2
o TeMe « XHMHYECKAl KHHETHKA)

B nomamHem 3amaHum no teme «XHMMHUYECKas KMHETHKa»: MepBas 3ajaya oleHuBaercs B 1,5
6ama; BTopas — B 0,5 Oanna; TpeTbs, ueTBepTas U nsaTast — B 1 Oam.

3amaua Nel
Peakmus mporekaer mo ypaBHeHuto: Oz ) +2 CO y = 2 CO2 (. HauanbHble KOHIICHTpAIMH

pearupyromux BemectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonpko pa3 u3MEHHUTCS
CKOpOCTh mpsMoi peaknuu, kornaa mnpopearupyer 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
MPUMOMN U 00paTHOM peakinuy, eClu YBETUYHUTh JaBJIeHHE B CUCTEME B JIBa pa3a?

3amaya Ne2

Ipu Ttemmnepatype 40 °C HexoTOpoe KONMMYECTBO BelleCTBA BCTYMaeT B peakiuio 3a 20MuH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIIUT B PEAKIIUIO IIPU TEMIIEPATYpE
200 °C, ecnn TemmepaTypHBIii KOA(MUIHMEHT CKOPOCTH PEaKIHH paBeH 2. Bo CKONBKO pa3 M3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKITHH?

3amaua Ne3

HaiinuTe HavabHBIC KOHIIEHTPAIIUN MCXO/IHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe i + H20 () = FeO ) + H2 (), ecnu paBHOBECHBIE KOHIIEHTPAIIMN PEAarupyrolIuX BEIIECTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Momas/m.

3amaua Ned

Jia peakuuonnon cucremsl: CO ¢y + H20 ) = CO2  + Hz ) HavanbHBIC KOHIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 Mons/1. Onpeaenute KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBeCHs paBHa 1,45.

3amaya NeS

Bripasute uepe3 KOHIIEHTpAIMKM PEeareHTOB KOHCTAHThI PAaBHOBECHS CIEIYIOUINX PEaKIil:

N2 + 3 Ho) = 2 NH3 (), AH =-92,2 xJIx;
CO2ry +C =2 COq), AH =+160,5 x/Ix;
COr) +H20@ =CO2 ) + Har), AH = -41,1 xJIx.

VYKakuTe HanpaBlieHUE CMEIIEHUS XUMUYECKOTO0 PaBHOBECHS ATHX PEaKIUii: a) TP MOHUKEHUU
TEMIEPATyphbl, €CIH IaBICHHE TOCTOSHHO, 0) MpH TMOBBINICHUH [ABICHHS, €CIH TeMIeparypa
MOCTOSIHHA.



JlomanniHee 3aganue Ne 3
no teme «PacTBopbn)

B nomanraem 3aanuu o Teme «PacTBopb»: TiepBasi, BTOpast, TPEThS U MATas 3a/1a4H OLICHUBACTCS
B 1 O6amn; yerBepras u mecras — B 0,5 Oarnia.

3amaya Nel
B kakom o6wveme Boabl ciiemyeT pactBopuTh 1351 SnCly mist monyuenus 3M pacTBopa XJjiopuaa

onoBa (II) ¢ mmotHOCTRIO P = 1,405 T/MN?

PaccuuTaiite: a) MaccoByr J0JII0 BEIIECTBA B pacTBOpe; 0) MOJIAPHYIO KOHIIEHTPALUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTbB; ) THUTP; /) MOJIbHYIO JIOJIIO BEILIECTBA B PACTBODE.

3amaua Ne2

3aKOHYMTE MOJIGKYJIIpDHBIE W HANHIIUTE COKpAIICHHBIE WOHHBIC YPaBHEHHUS pEaKIHi
B3aUMOJICHCTBHS CIEIYIOLINX BEIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF, + HCl—

Sb(OH); + H2SO4 —

Sb(OH)z + NaOH —

3aymagya Ne3

CoctaBbTe 10 /1Ba MOJIEKYJISIPHBIX YPABHEHUS pEaKkIUi K CIeyIOIUM HOHHBIM:

Ba?* + CrO4> — BaCrOxq;

NHs* + OH — NH4OH;

ZnS + 2H*—Zn** +HS

3amaua Ned

Boruncnure pH 0,05M pactBopa cepHON KUCTIOTHI.

3amaya NeS

Kakue u3 cienyromux cosneit moasepratorcst ruaponusy: NaSiOs. Cu(NOz)2. KBr? CocraBbre
MOHHBIE U MOJIEKYJIIpHBIE YpaBHEHUS THAPOJM3a COOTBEeTCTBYommX coneil. Kakoe 3nauenune pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEi?

3amaua Ne6

Haiinute npoussenenue pacrsopumoctu PbClz, eciu 8 200 M Bozbl pactBopsiercst 2,17 r aToro
COEIMHEHMUSL.

JlomainHee 3aganue Ne 4
I10 TEME «I[ncnepcmﬂe CUCTEMBD»

3anaua 1
30Jb MOMYYEH MyTeM CMEIIMBaHUs pacTBopa A u pactBopa B. Omnpenenurte 3apsii 4acTull
MOJIyYE€HHOTO 30JI U HAMUIIUTE GOPMYJTy €ro MULIEIUIBL.

Ba 3 PactBop | Va, C, PactBop Vs, C,
p- b A MIT MOJIB/TT B MII MOJIB/TT
1 PbSOs | Pb(NOs), | 20 0,001 u. K2S04 10 | 0,04M
3agaga Ne2

Hanummre hopMyny MHULEIUIBI 3015, TOTYYEHHOTO MPU MOCTETIEHHOM MPUJIMBAHUHU K BOJAHOMY
pacTBOpy MEPBOM COJH, B3ITOW B M30BITKE, pa30aBIEHHOTO PAacTBOpa BTOPOW COJIM. YKAKHUTE 3HAK
3apsaga KOHHOHI[HOﬁ YHJaCTHUIIBI. Kakoii wu3 OJICKTPOJIUTOB  ABJISICTCSA HaI/IGOHee 3KOHOMHWYHbBIM
KOaryJjasiTOpoM 3TOTrO 3071517

Bap. | PactBop 1 | PactBop 2 Koarynstop




| 1 | AgNOs | KI | NH4CI; K2SO4; FeCls |

3amaga Ne3
BrrauciuTe mopor KoaryJsiud pacTBopa cynbdarta HaTpus, eciau aobasienue 0,003 a1 0,1 H.

Na>SO4 Be3biBaeT koaryssiuio 0,015 1 3051s?

JlomainHee 3aganue Ne 5
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE TPOLECCHI»

B nomamntaem 3ananuu mo remMe « OKHCINTEThHO-BOCCTAHOBUTEIIBHEIE ITPOLIECChD»: IEpBast 3a7a4da
orieHuBaercs B 1,5 6auia; BTopas — B 2,5 O6ania; Tpetbs — B 1 Oai.

3amayga Nel
[TonGepure KOIPGUIUEHTHI B ypPaBHEHUSX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

VYKaKuTe TUIT KaKJ0U peaKIiu.

Paccunraiite 2JIEKTPOABIDKYIIYIO CHJIy M ONPEISIIMTE HANpPaBICHUE CAMOIPOU3BOJILHOTO
MPOTCKAHMs TEPBOM PEAKIUU TPU CTAHJAPTHBIX YCIOBHSIX, HCIIOJIb3Ysl 3HAYCHHUS OKHCIUTEIHHO-
BOCCTAaHOBUTEJIHHBIX MIOTCHITHAIOB!

Hl + HsPOs — J» + H3PO3 + H20

HNO, — HNOsz + NO + H20

H[AuCl4] + H20, + NaOH — Au +NaCl +02 + H20

NHsReOs +H> — Re + NHz + H20

KBrO — 0O + KBr

3amaya Ne2

CocTaBbTe ypaBHEHHS OKHUCTUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA:

KMnOs + NaNO, + H0 —

NaCrO, + HO, + NaOH —

Bi(OH); + NaS:0s+ NaOH —

BioO: + C —

Mg + HNO3 (pa) —

3amaua Ne3

Jlanbl Be OKHCIUTENbHO-BoccTaHOBUTENbHBIE mapbl: KNO2, KNOsz; u Pb(NOz)2, PbOo.
[Tonb3yschy Tabnuiel CTaHAAPTHBIX OKUCIMTEIHbHO-BOCCTAHOBUTEIHHBIX MOTEHIIMANOB, COCTaBbTE
ypaBHEHHE BO3MOXKHON peakiuu B ykazanHo cpeae (HNOs). Paccuumraiite 3HaueHue
ANEKTPOABIKYIIEH CUIIBI PEAKIIUU.

JlomaiHee 3aaanue Ne 6
10 TEME «BJICKTPOXI/IMI/I‘ICCKPIC CUCTEMBD»

B nomarraeM 3a1aHuu 10 TeMe « DJIEKTPOXUMHUYECKUE CUCTEMBI»: TIepBast 3a/1adya OICHUBACTCS B
1 Gamm; BTOpas — B 1,5 G6anna; TpeThs — B 2,5 6amna.

3agauga Nel
CocraBbTe 3IEKTPOHHO-MOHHBIE YpPAaBHEHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpAa3yIolleld peakiuy, MPOTEKAIoIe Mpu paboTe TralbBaHUYECKOTO JIIEMEHTA
Co/Co(NO3)2 // AI(NO3)3/Al. Paccuuraiite DJIC (E) rampBaHHUECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSIX.

[TpuHSAB MOTEHIMAI aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIHIO
KaTHOHOB METAJIJIa B KATOJHOM pactBope, pu Kotopoit DJIC raibBaHUYECKOT0 3JIEMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaga No2



[IpuBenuTe CcXeMbl DSJICKTPOAHBIX TIPOIIECCOB M  MOJEKYISIPHbICE YPaBHEHUS PEaKIIHA,
MPOTEKAIOIINUX TIPH JEKTPOXUMHIECKON Koppo3uu ranbBaHomapbl Co/Ni: a) B kuciou cpene; 0) Bo
BIIQ)KHOM BO3/yXE€.

Onpenenute yObIIb MAacChl aHOJIA NMPHU KOPPO3UH B KUCIIOH cpene 3a 20 MUH, €CIH CKOPOCTh
koppo3uu cocraBuia 0,01 r/4.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIC YPABHEHUS OJIIEKTPOJIHBIX IPONECCOB (aHOM WHEPTHBIA) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISIICH MTPH IICKTPOIIH3E:

a) pacriaBa NaOH;

0) pactBopa CoSOa.

Beruuciure ¢akTHuecKkoe KOJIMYECTBO MeETaula, MOJYYCHHOTO Ha KaTojAe IMPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIEKTPOJIN3 MTPOBOAMIM B TeueHuH 1 4. Bbixoa MeTasuia mo Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYHHBI YMEHBIIICHHUS BBIX0/Ia METAJIJIa [0 CPABHEHUIO C PACUETHBIM.

BapHaHTbI TEMATHYECCKHX TECTOBBIX SQHaHI/Iﬁ AJIsl TEKYINEro KOHTPOJIsA
o TeMaM

XumMuyeckas TEPMOAUHAMHUKA

B Tecrax no teme «XuMuueckas TepMOJUHAMHUKa»: NIEPBbIE HIECTh 3aJjaHui ouieHnBaroTcs B 0,5
6ama, ceapbmoe — B 1 6asu, a BOCbMO€, JIEBATOE U JIeCATOe 3aJaHusl — B 2 Oaa.

Teer Ne 1

1. Ilpu paccMOTpEHUU XUMHUYECKOW PEaKLUU cucmema O3HaYaer:
a) HCXOJIHBIE PeareHThI
0) IPOAYKTHl XMMHUYECKOH peaKIiu
B) pEaKUMOHHBIN COCY]l
I) HCXOJHBIE PEareHThl U MPOAYKThI PEaKLIUU
2. TlepBerlii 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vRT B) K= Aexp (' EA/ RT)
06) K=R/Na r) AU= Q-W
3. B sk3oTepMuueckoil peaxium:
a) SHTAJIBINS peaKMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoil 3¢ ekt peakuuu otpunarenet (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHON crucTeMbl ymMeHbInaercs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CUCTEMBI ITOBBIIIAETCS
4. CrangapTHble TEIUIOBbIe 3()(PEeKTh MPUHITO 0003HAYATH:!

a) AUct B) Q 101327
06) AH298 r) AHct
5. Kakue u3 npuBeJCHHBIX PEAKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N2+ 3/2H2=NHs AH = — 46 K]]x/momn
0) H2+4/2 O.=H;0, AH = -242 K]]x/Mob
B) 1/2N2+1/202=NO , AH = 90 K]I»/Monb
r) 1/2H2+ 1/2 I,=HI, AH = 26 K]I>x/mMomb

6. Kakas m3 HammMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHMs okcuma azota ( || ) B
CTaH/IAPTHBIX YCIOBUSAX?
a) 1/2N2+ O0=NO B) 1/2 N2+ 1/2 02 =NO
0) N+ 1/2 O2=NO r) NHsz+5/202 =2NO+3H:0
7. Tlpu BocctanoBienun 16T okcuna meau( || ) mo peakuuu :
CUuO () + C (rpagur) = CU () + CO (), mormoTuiiock 22 k[ TEIIIOTHI.
DHrtanenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
0) -200,5 r)735



8. Hus peakimu  NiO ) + C pagur) = Ni o + CO (). Onpenenure BO3MOXKHOE HarpaBlICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU MIPU CTAHIAPTHBIX YCIOBUAX U IIpHU Temiieparype 627°C.

BemectBo AH®298  (KJI>K/MOJIB) S°9s  (JIx/mMoap*K)
NiO —239,7 38
C (padur) 0 5,74
Ni ) 0 29,9
COwm -110,5 197,4

B orBere ykaxkurte 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBHUSX, IIPU TEMIEparype
627°C u TemnepaTypy Hayajla peakuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usmeHsieTcs SHTPONHUS NP Pa3oKEeHUU KapOoHaTa KabLus?
a) yBEJIMUYUBAETCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTcs T') HE 3HAI0
10. [lanHas peakuus:
2KClO3 (tB) —2KCl (1B)+30:2 (1) AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXKET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

B Tectax o Teme «XuMmuuecKasi KHHETUKaY: IEPBOE, BTOPOE, TPEThE, YSTBEPTOE U MATOE 3aaHHSI
onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCEMOE, JIEBATOE M JIecsaToe — B 1 0aii, a oJuHHAAIATOS
—B 2,5 Oaia.

TecTt Ne 1

1. Pazpmen xumuH, H3y4arOIUH CKOPOCTH U MEXAaHU3MBI XUMHUECKUX PEAKIINi, Ha3bIBACTCS
a) XMMUYecKas TepMOIMHAMHKa

0) TepMOXUMHS

B) XMMHUYECKasi KHHETHKA

2. CKopoCTb XMMHUYECKOH peaKIiu — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACX0AyeTCsl OJJTHO U3 UCXOIHBIX BEILIECTB

0) M3MeHEeHHe KOJIMUYECTBA BEIIECTBA peareHToB (WM MPOAYKTOB) PEaKINX B €IUHHUIY BPEMEHU B
enuHuile obwvema

B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYaHHS PEaKIIUU

3. B Kkakux eMHHUIIAX BBIPA)KAETCS CKOPOCTh XUMUYECKOH peakiun?

a) Momb ;1 ‘¢t

0) 6e3pa3MepHas BeIMYMHA

B) MOJIB2 C

4. Ot kakux (aKTOPOB 3aBUCUT CKOPOCTb XMMUYECKUX pEaKIHii?

a) OT IPUPOJIBI PEarupyIOINX BEIIECTB

0) OoT TeMIepaTypsl

B) OT 00BhEMA PEAKIIMOHHOTO COCya

5. CocrossHMe  XMMHYECKOTO  paBHOBECHS  OOpaTMMBIX  IPOLIECCOB  KOJUYECTBEHHO
XapaKTepU3yeTcs ...

a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOJYKTOB PEAKIIH

0) SHEpruei aKTUBHU3AIUN

B) KOHCTAaHTON paBHOBECHS

6. Kak 3anmuceIBaeTcs BRIpaXKEHUE IS CKOPOCTH PEaKIIUU

4NO »+6H0=4NH31)+50:(



a) V = K[NOJ*[H20] 6) V = k[NH3][O2] B) V = k[NOJ*[H.0]°

7. Kak 3anumieTcst BeIpaKeHUE sl KOHCTaHThI paBHOBecus peakuuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]?
6) Ke = [C][D]/ [A][B]
8) Kp = [A][B] */ [C][D]

8. Kakoii oTpe3ok Ha AuarpaMMe MoKa3bIBaeT 3HaUeHue TermioBoro dddexra peakuuu?

a)l ¥
A
0) 2 2
B) 3 yy
3
- v

v

XOJl peaKkiuu

9. UYrto MOXHO CKa3aTh O PEAKIINH, N300paKCHHON Ha TUarpamme K Bonpocy 8?
a) HK30TepMHUUECKas peaKus
0) PHIOTEpPMHUYECKAsT PEAKITUS
B) peaKIis ONMCHIBAET COCTOSIHUE PABHOBECHUS
10. PaBuoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeELIaeTcs BIEBO.
a) IpY NOHM)KEHUH TeMIIepaTypbl
0) IpH MOBBILICHUHU TEMIIEPATyPbl
B) MU TTOBBIIICHNH JIaBJICHUS
11. Jnsa peakiuu C) + 2 H 2 ) = CH 4 () mpu HeKoTOpO# TemnepaType KOHCTaHTa PaBHOBECHS paBHA
0,8. PaBHOBecHass KOHIIEHTpauusi BoJOpoAa paBHa 1,2 Moab/i1. BpeluMciaute HCXOaHYIO
KOHIIEHTPALIUIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0

PacTBOpBI

B Tecrax mo Teme «PacTBOph»: TiepBOe 3ajaHUE OICHHWBAaeTCsS B | 0Oamr, BTOpoe, TPEThe,
4eTBEpTOE, MATOE U IIeCTOE 3aaHus - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. Inst ypaBaenus peakiun Cu SO4 + KOH —... cokpamieHHOe HOHHOE YpaBHEHHE 3alUIIETCS B BHIIE
1) 2K*" +S04* = K2SOq4
2) Cu?* + S042 + 2K* + 20H" = Cu(OH)24 + K2S04
3) CuSOs + 20H" = Cu(OH)2d + S04~
4) Cu** + 20H" = Cu(OH)24
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
11 2)2 3)11 4) 13

4. Jlns momasyienust ruapoausa xiaopuaa xpoma (I1I) cnegyer
1) 100aBHUTH COJSHYIO KUCIIOTY
2) n00aBHUTH MIETOYD
3) pa3zbaBHUTBH pacTBOP BOAOI



4) TIOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBIEHHBIM U3 TUAPOCYIb(dara KalblUs U BOJBI, CyMMa
KO3 GHUIHUEHTOB B YPaBHEHUU HEOOPATUMOM JMCCOIMAIIMH PACTBOPEHHOIO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OkcanaTta cepebpa pasna 3,27-107 r/ 100r H20. Onpenenurte Npou3BeNcHUE
pactBopumoctu AgrCr04
1) 5:10712 2)1,16-10°® 3) 10,7-10°° 4)2,31-10°8
7. MaccoBast 107151 paCTBOPEHHOT'O BEILIECTBA — 3TO OTHOLLICHUE
1) wmacchl BelecTBa K Macce BOIbI
2) KOJIMYECTBA BeUIeCTBA K 00BEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KoJMYeCcTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM 351eKTpoarTaM OTHOCUTCS ...
1) TUAPOKCHI aMMOHUS
2) TUAPOKCHUJ Kaus
3) XJIOpHU KaablIHs
4) mapraHIoBas KHCJIO0Ta
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEW MOTYT MUMETh IIEIOYHYIO HIIM KHCIYIO Cpefdy.
[IpyuunoOii 3TOTO SABIAETCA ...
1) snextposnus cosei
2) JIUCTIPOITOPIIHOHUPOBAHKE COJICH
3) ruapaTupoBaHHE COJICH
4) ruapoaus conei
10.3nauenne PH uucroit Boas! mpu 25°C cocTaBiseT
1)1 2) 7 3)0 4) 10
Marnuroropckuii Texuudeckuil yausepcuret um. I'.M.Hocosa

JAucnepcHbie CHCTEMBbI

B Tectax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3a/laHus
olieHUBaroTca B 1 Oaiut; msiToe M 1IecToe 3aaHus - B 3 Oaja.

Tect Nel

1.  Vkaxwure pasMepsl YaCTUI] KOJUIOHIHBIX CHCTEM
1)  wmenbie | HM
2)  Gombire 100 HM
3) ot 1ummao 100 am
2. Kakume wWOHBI CHOCOOHBI BBI3BATH KOATYJIHMIO KOJJIOMIA, YACTHIBI KOTOPOTO HMEIOT
TIOJIOKUTEIBHBIN 3apsi?
1) KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT
3. JIast Kakoro 3JIEKTPOJIHMTA TOPOT KOAryJIsIiUU KOJUTOUIA C MOJ0KHUTEILHO 3apsKEHHON JaCTHIICH
JIOJDKEH OBITH HAMMEHBIIAM?
1)  xmopua Kaswus
2) cynbbar Kaaus
3) oprodocdar kanus
4.  Muuena 3055 UIMECT CTPOCHHE: {[Fe(OH)s]m n Fe*" -(3n —x) CI'} x CI~
KaKOM DJIEKTPOJIMT UTPAET POJIb HOHHOTO CTabmIH3aTopa?
1)  xmopun xenesa (111)
2) Boja
3)  TUAPOKCH] Kalus



[Tpu B3aumopeiicteuu 20 ma 0,001H wutpata cBunma (1) ¢ 10 ma 0,02H cynedaTta xanus
obpasyercs 301b cynbdara ceunIa (11). K kakoMy smekTpoay JOMKHBI TepeMeniaThCsl YaCTHIIBI
JCTIEPCHOM (pa3bl mpH 31eKTpon3e?

1)  HaxoAATCs B COCTOSHMU TUHAMHUYECKOTO PAaBHOBECHS

2) K Karoay

3) kaHomy

B nBe xon6s1 HamuTO 10 50 MIT 301 THAPOKCHAA Kerne3a. J[i1st Toro uToObl BBI3BATh KOATYIISIIUIO
307151 TOTPEOOBAIOCH 100aBUTH: B epBYI0 — 5,3 M1 1H pactBopa xsopuaa kanus; B 1pyryto — 18,7
mia 0,001H pactBopa docdara Hatpus. Beraucaute mopor KoaryJisiuy Kaxaoro dJIEKTPOJIUTA.

OKHCINTENHLHO-BOCCTAHOBUTEIbHbBIE NMpoueCChl

B tecrax mo teme «OKHCIUTEILHO-BOCCTAaHOBUTEILHBIC IIpoHECCh»:. IIEPBOC, BTOPOEC, TPETHE,

YETBEPTOE M MATOE 3a7aHusl olleHuBatorcs B 0,5 O6aina; mecroe — B 1 6ami; ceapMoe U BOCbMOE — B 2
Oaia, a eBsiToe — B 2,5 Oa/lIoB.

Teer Ne 1

1. OxucauTeab — 3TO aTOM, MOJICKYJIa UJIK UOH, KOTOpLIﬁ .

[\

(98]

N

(o)

~

o0

Ne)

1) yBeaMYHMBACT CBOKO CTEIICHH OKUCIICHHS
2) TPHUHUMAET JIEKTPOHBI
3) oTaaeT CBOM IICKTPOHBI
. TIporiecc BOCCTaHOBIICHHSI KIMEET MECTO B CITydae, KOria ...
1) He#TpanbHBIC ATOMBI IIPEBPAIIAIOTCS B [TOJI0KUTEILHO-3aPSKEHHBIC HOHBI
2) TIOJOXKUTEIBHBIN 3apsi/ HOHA YMEHBIIACTCS
3) OTpHIATENbHBIH 3apsiT HOHA YBEITHIHBACTCS
. VI3 npencraneHHbIx Hibke peakuuii Kk OBP aucnponopiioHnpoBaHus PUHAICHKHUT ...
1) S+ 2HNO3 =H;SO4 + 2NO
2) 2H,0; =2H,0 + O,
3) Mg+ S=MgS
. K BoccTaHOBUTEIISIM OTHOCSITCS ...

1)  metaibl, BOAOPO/, YIIIEPOT
2)  aKTHBHbBIC HEMETAJLIbI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOIMUECKON CHCTEMBI

. CtenicHN OKHUCICHUS KHUCJIopoaa a) B BOJC U 6) B IICPOKCUAC BOAOPOAa COOTBETCTBECHHO PABHHEI ...

1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-2;0)-1

. HepMaHraHaT Kajusia B OBP, MMPOTCKAOIIUX B KHCIOH cpeac, BOCCTaHABJIMUBACTCA 11O ...

1)  xatmona Mn?
2)  wmanraHat-uona MnO4?—
3)  oxcuaa maprania (1) MnO

. B peaknuu, nporekaromierr mo cxeme Cr.Sz3 + KNOs =2 KoCrOs + KzSOs + NO oxkucienuto

HO/IBEPTaOTCS CICAYIOIIUE DIICMEHTHI ...
1) aszorucepa

2)  cepau XpoMm

3)  XpoM M a3oT

. Cymma k03 (UIIMEHTOB B peaKIiy, MPUBEICHHON B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3)35

. Cymma koo dunuentoB B peakiud KMnO4 + HClouy, =2 ... paBHa

1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CHCTEMBI



B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHCTEMBID»: IEPBOE, BTOpPOE M TISATOE 3a/laHus
OIICHUBAIOTCS B |1 0ajut; TpeThe M YeTBepTOE 3aManus— B 1,5 Gania; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTpoaHBIN NOTEHIIMAN ONPEAETSAIOT 110 YPABHEHHUIO ...
1) Hepucra
2) Menneneesa-Kiamneiipona
3) bonbuMana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siementa Mg/MgSOs||CuSOs|/Cu mpu craHgapTHBIX
YCIIOBUSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIH3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) aszoTHas KUCIIOTa
4) KHCI0opOJ
4. Vxaxute cymMmy K03 (UIIMEHTOB B YpaBHEHHUHU AJIEKTpoin3a pactBopa Hutpara meau (II)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TpHUBENCHHBIX  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIHMA  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIpaBiIeHUN?
1). FeSO4 + Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na—...
4) HCI+Cu —...
6. Bprumcnmre Maccy NHMHKA, TOJYYEHHOTO TIPH DJIEKTPONU3e Cyibdara ITUHKA, KOTOPBINA
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-107°
7. TlpuBemuTe CXeMBbl DIEKTPOAHBIX IMPOIECCOB W MOJEKYJISIPHOE YpaBHEHHE pEaKIuH,
NPOTEKAIOMIEH TPU DIEKTPOXHUMUYECKOW KOppo3uM TanbBaHomapsl ZN|MQg B CEepHOKHCION
cpene. B oTBere ykaxkute cyMMy KO3(DQHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.
1) 6
2) 5
3) 4
4) 8



MNPUJIO’KEHHUE 2
7. OneHOYHBIE CPeICTBA /sl IPOBE/ICHUsI IPOMEKYTOUYHOM aTTeCTANU

HpOMe)KYTO‘-IHaH arrecranus nMeEeT T CJIBIO OIpPCACIINTD CTCIICHDb JOCTHUIKCHUA
3aIJIAHUPOBAHHBIX PE3YyJIbTATOB O6y‘IeHI/I$I 110 JUCHUIIJIMHE 3a OHpG,Z[CJ'ICHHBIﬁ nepuon O6y‘leHI/I${.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA [IJisi IPOBelEeHUs!
MPOMEKYTOYHOM ATTECTALMHU:



Kon
WHJMKaTOpa

WNHnukaTop oCTHKEHUS
KOMIIETEHIINHU

OneHouHble CpeacTBa

VYK -1: Cnoco0eH oCyniecTBIsITh KpUTHYECKHI aHAJIN3 TPOOJIEMHBIX CUTYyalluii HA OCHOBE CHCTEMHOTO MTOJIX0/a, BEIpa0aThIBaTh CTPATEIHIO NEHCTBUI

YK-1.1:

AnHanuzupyet npooJieMHyI0
CHUTYAIUIO KaK CUCTEMY, BBISIBIISS €€
COCTABJISIIOLIHE U CBSI3U MEXKTY
HUMH

Hepeuenb meopemudecKux 6onpocoe:
1. OCHOBBI XMMHUYECKOM TEPMOAMHAMHKHU: CHUCTEMA, TEPMOAMHAMHYCCKUEC ITapaMETPhI
CHUCTCMBI, q)YHKI_[I/II/I COCTOSAHHA CUCTCMBI. Hemeﬁ 3aKOH TCPMOJUHAMHKHU.

2. OHepreTuka XMMUYECKHX IPOLIECCOB.

3. Onranbnus. 3akoH ['ecca u cieacTBUs U3 HETO.

4. OHtponus. YpaBHeHue bonbimana. Bropoii u TpeTuii 3aKOHbI TEpPMOJUHAMUKH.

o. Oueprust [ m06ca. HampasiieHUs! XUMHUECKUX MPOIIECCOB.

6. Xumnyeckass KuHeTHKa. CKOpOCTh XMMHYECKON peakunu. CpelHsAs U UCTUHHAs CKOPOCTH
peakuuu. Kunernueckast Kpubas.

7. CKOpoOCTb peakuu U METOJIbI €€ PEryJIUPOBaHUS.

8. Bnustaue Temnepatypsl Ha ckopocTh peakiun. [Ipasuno Bant-I'odda.

9. OHeprus akTHBalLMUA. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. KaranmsaTopsl ¥ KaTaauTHYECKUE CUCTEMBL. [ 'OMOreHHBIN KaTanus.

11. KaranuzaTopsl 1 KaTaauTHYECKUE CUCTEMBI. [ €TeporeHHbli KaTanus.

12. Xumnueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO paBHOBECHS.

13. Cmenienne xumuueckoro pasHosecus. [Ipunnun Jle [larense.

14. PactBopbl. CriocoOb! BeIpakKeHUsI KOHLIEHTPALIUK PacTBOPOB.

15. PactBops! a5ekTponnToB. CTENEHb U KOHCTAHTa 3JIEKTPOIUTHUECKON AUCCOLUAIMN. 3aKOH
paszbasnienust OcTBaibAA.

16. Juccounanus KUCI0T, OCHOBaHUM, conieil. AM(pOTEpHbIE AIEKTPOIUTHI.

17. PactBopumMocTs. [Ipon3sBeneHne pacTBOPUMOCTH. Y CIOBHE OOpa3oBaHUS M PACTBOPEHUS
0CaJKOB.

18. JHucconmanus Boabsl. MoHHOE ponsBenenue Boapl. pH.

19. I'maponus coneit. CteneHb U KOHCTaAHTa TUAPOJIN3A.

20.  Jucnepcuble cuctemsl. Knaccudukanus. Jinopunbubie n 1modoOHbIe KOIIOUIBI.

21. CtpoeHnre KOJJIOUIHBIX YaCTHII.

22. Koarynsamus KoJionJHbeIX pacTBOPOB.

23. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BellecTB. Knaccudukanus OKHCIUTEIbHO-

BOCCTAHOBUTEJIbHBIX PEAKIIUMA.
24, DIEKTPOXUMHUYECKHE CUCTEMBI. 3akoHbI Dapajnes. DIEKTPOIHBIN MOTEHIIAAT.




Kon

Nupukarop qocTuxReHUst

OneHouHble CpeacTBa

UHMKATOpa KOMIIETEHIINH
25. lanpBannyeckuii 3emMeHT Januais SIkoou.
26. DNEKTPOXUMHUECKHE CUCTEMBI: JJIEKTPOJIU3 paciiiaBoB. [I[puMeHeHe 3JeKTpoIu3a.
27. DnekTponn3. AHOAHBIA U KATOJHBIN MPOLIECCHI MTPHU AIEKTPOJIN3e pacTBOpoB. [Ipumenenue
ANEKTPOJIN3A.
28.  Kopposus. Bunsl koppo3un. CriocoObl 3alIUThI METAJUIOB OT KOPPO3HUH.
Ilpumepnsvle npakmuyeckue 3a0anua:
1. Onpenenute TEPMOAMHAMUYECKYIO BO3MOKHOCTD TipoTekanus peakuuu CaOq) + 2 Ce) =
= CaC; () + CO(r), AHr =460 x/Ix npu crangapTHeIX ycnoBusax. PaccunTaiite TemnepaTypy Hadasa
peakiuu, ecim  S(CaO)=38 Jhx/moms-K; S(C)=6 [Ix/mons-K; S(CaCz)= 70 Jx/monb-K;
S(CO)=197 Hx/mons-K.
2. TomoreHHast peakuusi mpoTekaer mo ypaBHeHHio Hz ) + |2 ) = 2 Hly). Hauampnas
KOHIIEHTpauus Bojopona 2,1 monw/n, moga 1,5 mons/a. Bo ckolbko pa3 M3MEHUTCS CKOPOCTh
peakiuu, koraa npopearupyet 30% Bogopona?
3. B 2 11 pactBopa ruapokcuaa xanbius cogepxutcs 478,8 r Ca(OH),. IlnotHoCcTh pacTBOpa
1,14 v/min. PaccuuTaiite cieayromuye KOHIIEHTpanuu noay4dusiierocst pacreopa: o(Ca(OH)z); Cw;
Csx; Cm; N(Ca(OH)2) u N (H20); T.
4. Omnpenenute NPOAYKTHl peakUUu B CIEIYIOIIMX B3auMojedcTBUsAX. Hanumwnre ux B
MOJIEKYJISIPHOI U HOHHOHU (opmax:
Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, H2S + KOH —.
5. Hamucatb MOHHBIE 1 MOJIEKYJISIpHBbIE ypaBHEHMs peakuuit ruaponu3za coseit: KsPOgs; Na2SOq;
ZnClo.
6. CocTaBbTe YpaBHEHMSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA:
K2Cr207 + FeSO4 + H2SO4 — , KMnOs + NazSO3 + H20 —.
7. HamucaTh SJIE€KTPOHHBIE YpPaBHEHHMS DJIEKTPOJIHBIX IIPOLIECCOB, YPABHEHHE CyMMapHOHN
TOKOOOpasymIie peakiuu, BEIMUCTUTh JJ]C raipbBaHUYECKOTO 3JIEMEHTA, €CJIM KOHIICHTPAIUU
1OHOB MeTaioB paBHsl: [AI¥*]=0,001 mons/n, [C0?*]=0,1 Mons/m.
YK-1.2: Kputnueckun OLICHUBAET Ilpumepnvle npakmuyeckue 3a0anus
HAJIe)KHOCTh HMCTOYHUKOB 1. dns peakmuu CHs ) + CO2 () = 2 CO () + 2 Ha (1) onpenenuTe BO3MOXHOE HAITpaBICHUE
uH(popMaIuy, pabotaet C | caMOTIPOM3BOIBHOTO TEUYEHMsI PEaKIMU MPHU CTAHIAPTHBIX YCIOBUAX W TpH  Temmeparype T

MIPOTUBOPEUUBOI MH(pOpMaluen u3
pPa3HBIX MCTOYHUKOB, OIPEIEISAET
POOEIIbI B uHbopMaIuu,

=927°C, ecnm TernoBoit Ah(EKT peaKIuy 10 3a1aHHOH TeMIepaTyphl He N3MEHNTCA. YKaKHUTE: a)
BBIJICJISIETCS. MJIM TIOTJIOLIAETCS DHEPrusl B XOJle peakuuu; 0) MPUUMHY HalIeHHOrO M3MEHEHUs
sHTponuu. Paccunraiite TeMiiepaTypy Hauaja peakiiii.




Kon
WHJIUKaTOpa

Nupukarop qocTuxReHUst
KOMIIETEHIIUHN

OneHouHble CpeacTBa

HE00X0TUMOiA
poOIeMHOM
MIPOEKTUPYET
YCTPaHEHUIO

JJIS peuICHUA
CHUTYaIlUH, u
IOpOIECChl [0 HX

2. BrIpa3zure uepe3 KOHIEHTPAIMHA PEareHTOB KOHCTAHTHI PABHOBECHUS CIIEAYIONINX PEaKIHi
Nory + 3 Hay = 2 NH3p), AH = -92,2 kJIx. YkaxuTe HampaBieHUE CMEIIEHUS XHMHYECKOTO
PaBHOBECHSI ATUX PEAKLU: a) IPU MOHWKEHUN TEMIepaTyphl, €ClIU AaBlieHHE TOCTOSHHO; 0) mpu
MOBBILLICHUH JIaBJICHUS, €CIIM TeMIIepaTypa IMOCTOsSHHA.

3. CkoibKO MWUTHIHTPOB 96%-HOTO pacTBOpa CEPHON KHUCIOTHI ¢ TUIOTHOCTHIO 1,84 1/mMi
norpedyercs 11t mpurotoBienus 2 i1 0,25M pactBopa?

4. Kakue w3 cienyrommx cosieil noasepratotrcs rupponusy: NapxSiOs. Cu(NOs).. KBr?
CocTaBbTe MOHHBIE U MOJEKYJSpPHBbIE YPaBHEHMS THIPOJM3a COOTBETCTBYIOIIMX coneil. Kakoe
3HaueHue pH (< wiu> 7) uMEIOT pacTBOPHI ATUX COJIEH?

5. 3osb runpokcuaa Maraud noxydyet nytem cmemmunBanus 0,02 i1 0,011 pactBopa MgClz u
0,028 1 0,005 u. pactBopa NaOH. Ompenenure 3aps 4acTull MOJTYYEHHOTO 30Jis1 U HAIUIIUTE
(dhopMyIly ero MUIIEIUIBI.

6. PaccunraiiTe 3IEKTPOJABIKYILYIO CHITY M ONPENEIUTE HAlpaBIeHHUE CaMOIPOU3BOJIEHOTO
MPOTEKAHUS PpEaKUUHd TMPU CTAHIAPTHBIX YCJIOBUSX, HCHONB3YyS 3HAYEHUS OKHUCIUTEIHHO-
BOCCTaHOBUTENBHBIX MoTeHImamoB HJ + H3iPOs — J» + HsPOs + H2O.

7. IlpuBenuTe cXeMbl 3JEKTPOJHBIX MPOIECCOB M MOJEKYJSPHbIE YpPaBHEHUS pEaKIHid,
MPOTEKAIOIINX MPH AJIEKTPOXUMUUECKON Koppo3uu raapBaHonapel Co/Ni: a) B KUCIIOH cpene; 0)
BO BJIQXXHOM Bo3ayxe. Onpeaenute yOblIb MacChl aHOJa IIPU KOPPO3UHU B KUCIION cpene 3a 20 MuH,
€CJIH CKOpOCTh Kopposuu coctapmia 0,01 r/4.

8. CocTaBbTe 3JEKTPOHHO-MOHHBIE YPABHEHUS 3JIEKTPOJHBIX MPOILECCOB (aHOI MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE pPEaKIWH, NPOUCXOJAImell mnpu snekrponm3e pactBopa CoSOa,
Boraucnure ¢akTHueckoe KOIMYECTBO MeTajla, MOJyYEHHOIO Ha KaToJe MNpH DIEKTPOJIU3e
Co(NO3)2, eciii 37€KTPOIH3 MPOBOANIM B TeueHuu | 4. Brixoa Merasmia mo Toky coctaBui 85%.
YKaKuTe BO3MOXKHBIE TPHUUMHBI YMEHBIICHUS BHIX0Oa METaJJIa 110 CPABHEHHIO C PACUETHBIM.

YK-1.3

PazpabatbiBaeT U coaepxareiabHO
apryMEHTUPYET CTPATETHIO
pereHust TpoOJIeMHOM cUTyanuu Ha

OCHOBE CHCTEMHOTO u
MCKAUCHUIIIIMHAPHOI'O IIOAX0J0B,
CTPOUT  CIEHAPHH  peaM3aluu

CTpaTeruu, OIPCACIIsAd BO3MOKHBIC

Ilpumepnvie npakmuueckue 3a0anun:

1. OmpenenuTth, ¢ KAKUMH U3 YKa3aHHBIX HHMKE BEIIECTB MOXKET B3aUMOJICHCTBOBATH PaCTBOP
THJIpOKCUAA Kanus: HomoBopopoaHas kuciora, xjaopun meau (II), okenn yraepona (IV), oxcun
ceunua (II), rugpokcun amoMuHus, TUApokcu] aMMoHUsS. CocTaBbTe€ YpaBHEHHS BO3MOYKHBIX
peakiuii B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJISIpHON (hopMmax.

2. Ompenenute BO3MOXKHOCTH BOCCTaHOBIECHMs okcupa kene3a FesOs yrmepomom mpu
CTaHJApTHBIX ycloBUsX, U Temreparype 1100 K. Peakiust BoccranoBienust FesOs: Fe304x) +4Cx
= = 3Few) + 4COw)




Kon
WHJIUKaTOpa

Nupukarop qocTuxReHUst
KOMIIETEHIIUHN

OneHouHble CpeacTBa

PUCKM ® Tpeiaras TyTH WX
yCTpaHEHHs

3. TemnepaTypublii K03(GGUIHEHT peakiuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh PEaKLUu: a)
npu noBbieHUH Temneparypsl oT 60 10 100°C; 6) mpu OXJIaKIEHUN PEaKIIMOHHON cMecH OoT 50 10
30°C?

4. g obparumoit peakunu FesOgk) + Hapy = 3FeO) + H2O(r3anummre BeipakeHHe KOHCTAHThI
paBHoBecust AH®, x/bx =+ 69,8. Ilpeanoxure cnocoObl YBEIUUYEHHs KOHLEHTPALNUN IPOJYKTOB
peaxiuu.

5. Ilpu mpokaTuBaHMM METAIUTMYECKOTO THUTaHAa oOpa3yercs Oelblid MOpPOIIOK, KOTOPBIHA
pacTBopsieTCsi B KOHIEHTPUPOBAHHOM CEPHON KHUCJIOTE U CIUIABISETCS CO IIeNoubto. YTo
IpesicTaBiIsieT co0oM 310 coequHenre? Hanummre ypaBHEeHUs BceX YKa3aHHbBIX PEaKIUil.

6. CKOJBKO MUIIUIUTPOB 96%-HOTO pacTBOpa CEpHOW KHUCIOTHI C IJIOTHOCTHIO 1,84 r/min
notpedyercs ans npurorosienus 2 i1 0,25M pactsopa?

7. Kakue BemectBa M B KAaKOM KOJUYECTBE BBbIACIATCA Ipu mpoxoxaeHun 48250 Ki
aieKTpudecTBa uepe3 pactBop xsopuaa mapranina (I)? CocrtaBbTe cxemy 3JEKTpOJiM3a 3TOTO
pacTBopa.

8. AnmomuHui ckienad ¢ Meapto. Kakoit n3 MeTaisioB 0yieT KOppoAUpPOBaTh B CPE/ie CEPHOU
KHCJIOTHI ¥ atMoc(epe BiaakHOTro Bo3ayxa? CocTaBbTe CXEMBbI 3JIEKTPOXMMHUUYECKONH KOPPO3HHU.

9. IlpoBecTu aHaNM3 BIMSHUAS KOHIIEHTPAIIMH Ha CKOPOCTh XUMHUYeckoi peakimu NaS203 +
H2SO4 = S + SO2 + NaxSO4 + H20 mo skcnepumeHTanbHbIM JaHHBIM. [IpoBecTn 00paboTKy
MOJIYYEHHBIX JAHHBIX C UCIOJb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTHUM.
Pe3ynbTaThl ONTOB MPEJCTaBUTH B BHJIE TAOIUIIHI 1.

Tabauna 1
Howmep O0Bem, M1 KonuenTpanus Bpems CkopocTb
OIIbITA Na2S,03 H.O H,SO4 Na>S»03, 102 | nosBieHus peaxiumy, 10,
MOJIB/TI 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




Kon
WHJIUKaTOpa

Nupukarop qocTuxReHUst
KOMIIETEHIIUHN

OneHouHble CpeacTBa

[To narHBIM TaOIUIBI | TOCTPOUTH rPadUK 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
THOCYyJIb(aTa HATPHUA, OTIOXKHB Ha ocu abcuucc koHreHTpanuo NaS;0O3, a Ha ocu opaUHAT —
CKOpOCTh PeaKIiH.

CrenaTth BBIBOJT O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIMH THOCYJIb(haTa HaTPUs.




0) Ilopsinok nmpoBeneHNst MPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH U KPUTEPHH
OLlCHMBAHHSA:

IIpomexxyTounass arrectauus IO IUCLHUINIMHE «XUMHsSD» BKIIOYAET TEOPETHYECKUE
BOIIPOCHI, TO3BOJIAIOLINE OLEHUTh YPOBEHb YCBOCHUS 00YyYaIOLIMMHUCS 3HAHUHM, U IPAKTUYECKUE
3aJ]aHMsl, BBISBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, IPOBOAUTCS B (hopMe
3ayeTa.

3ayer Mo JAaHHOW MUCHMIUIMHE MPOBOAUTCS B YCTHOH (hopMme mo Omseram, Kaxablid U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJHO MPAKTUYECKOE 3aJaHKE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3a4ema:

«3a4TeHOo» - o0yuarouMiics AEeMOHCTPUPYET MOPOTOBbI ypOBEHb C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMI: B XOJ€ KOHTPOJBHBIX MEPONPHUATHIA [OMYCKAIOTCA OIIMOKH, IPOSBISAETCS
OTCYTCTBUE OT/ENbHbIX 3HAaHUH, YMEHHUH, HABBIKOB, O0YYarOIINICS UCIIBITHIBAET 3HAUUTEIIbHBIC
3aTPyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSMHU U YMEHUSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYALIUH;

«He 324TeHO0» - 00YYarOIMICS HE MOKET II0Ka3aTh 3HaHUS Ha YPOBHE BOCIPOU3BEACHUS
U 00bsCHEHH HH(POPMALIUHU, HE MOXKET TMIOKa3aTh HMHTEJIEKTYa IbHbIC HABBIKH PELICHUS MPOCTHIX
3aj1ad.



