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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 o00peHa s peanusaruu B 2026 - 2027
y4eOHOM TroJly Ha 3aceaHuu Kadeapsl XuUMHU

[IpoTtokom or 20 1. Ne

3aB. kadeapoii H.J1. Mensnuk

Pabouas mporpamma nepecMoTpeHa, 00CykeHa u og00peHa s peanmsaruu B 2027 - 2028
y4eOHOM TroJly Ha 3aceaHuu Kadeapsl XuUMHA

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

Pabouas nmporpamMma rnepecMoTpeHa, 00Cy K/JieHa U 000peHa s peaym3ainuu B 2028 - 2029
yueOHOM rojly Ha 3acefanuu Kadeapsl XuMHU

[Iporokom ot 20 1. Ne

3aB. xadenpoit H.J1. Mensnuk

Pabouas nporpamMma nepecMoTpeHa, 00Cyk/ieHa 1 ogo0peHa ais peanm3aiuu B 2029 - 2030
y4eOHOM TroJly Ha 3acelaHuu Kadeapsl XuUMHU

[Iporokom ot 20 1. Ne

3aB. xadenpoit H.J1. Mensnuk

Pabouas nporpamMma nepecMoTpeHa, 00Cy kaeHa 1 og00peHa ajs peanm3aiuu B 2030 - 2031
y4eOHOM roly Ha 3aceaHuu Kadeapbl XUMHH

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

Pabouas nporpamMma nepecMoTpeHa, 00CykieHa 1 ogo0peHa s peanm3aruu B 2031 - 2032
y4eOHOM ToJy Ha 3aceaHuu Kageapsl XHUMUU

[Iporokom ot 20 1. Ne

3aB. xadenpoii H.JI. Mensnnk




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOTYJIA)

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

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

JucturmnHa XuMus BXOAUT B 00s13aTeIbHYIO YacTh YY4COHOIO IJIaHa
00pa3oBaTeNbHON MPOTPAMMEL.

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

Jis u3ydeHus TMCIUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHHUS U BIIQJCHHUS,
c(hOopMHUPOBAHHBIC B PE3YJIbTATE MOJYUYCHHS CpeIHEero (ITOJIHOT0) 001Iero 00pa3oBaHus 1Mo
TUCHUIUTNHAM «XUMUA», «Pu3nka», «MaTemaTukay.

3uanus (yMEHHUS, BIAJICHNUS), IOTYICHHBIE TIPY U3yYCHUHU JAHHON JTUCITUTUTHHBI
OyIyT HEOOXOUMBI JIS U3YUCHHSI TUCITUTUINH/TIPAKTHK:

I'eonorus

be3omnacHOCTb KU3HEAEATENbHOCTH

3 Komnerenunu ody4yaromerocsi, popmupyembie B pe3y/bTaTe 0CBOCHHUSA

AUCHUIIMHBI (MOAYJsl) ¥ IUIAHUPYEMble Pe3yJIbTAThbI 00y4eHus

B pesynbrare ocBOeHUS AUCIUIUTHHBI (MOAYNs) «XHUMUS» 00yUarOIIHICS T0KEH
00J1a/1aTh CJICTYOIIMMHA KOMITCTCHITHSMHU:

Kon unaukaropa NHaukaTop JOCTHIKEHUS KOMIICTCHITUH

VYK-1 Cniocoben ocyniecTBIsITh KpUTHIECKUN aHaTN3 TPOOJIEMHBIX CUTyaIluii HA OCHOBE
CHUCTEMHOTO MOJIX0/1a, BBIPA0ATHIBATh CTPATETHIO NEHCTBUM

YK-1.1 AHanu3upyer NpoOJeMHYI0 CUTYalHI0 KaK CUCTEMY, BBISBIISIS €€
COCTABJISIFOLIME U CBSI3U MKy HUMU
YK-1.2 Kputnyecku onieHnBaeT HaAEKHOCTh UCTOUHUKOB HH(OPMaIINH,

paboTaet ¢ mMpOTUBOPEUHBOI HH(OPMaLIMEH U3 Pa3HBIX HCTOYHUKOB,
ompezenser npodensl B uHGopMauu, HE0OXOJUMOMN I PeIIeHuUs
pOOJIEMHOI CUTYAINH, U TPOEKTUPYET MPOIECCHI O UX YCTPAHEHUIO

YK-1.3 Pa3pabatbiBaeT u coepKaTeIbHO aprTyMEHTHPYET CTPATETHIO PELICHUS
MpOoOJIEMHOM CUTYaIli Ha OCHOBE CUCTEMHOTO ¥ MEXKTUCITUTUIMHAPHOTO
MOAXOA0B; CTPOUT CLEHAPHUH peaTu3alii CTPATErHH, ONIPEAeIIsis
BO3MO>XKHBIE PUCKH U TIpeJiarasi MyTy UX YCTpaHEHUs




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

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

qHuCIIC:

— KOHTaKTHas paboTa — 68,95 akaj. 4acos:
— ayauTopHas — 68 akajl. 4acos;
— BHeayauTopHas — 0,95 akaj. 4acos;

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

— B opMe IpaKTHUECKOl noaroToBku — 0 akaj. yac;

<DopMa arrecraguu - 3a4€T

AynutopHast ) =
o KOHTaKTHas paboTa E z dopma TeKyIero
Pasien/ Tema 5 (B akaj. yacax) 8 E{ Bun KOHTpOJIsI Kox
g 8 © | caMOCTOSATENBHOM | yCIEBAEMOCTH U
JIACIMTUTHHEBI 5 £ = ., | xoMmeTeHIUH
@) . g £ paboTHI MIPOMEKYTOYHOM
nab. | mpakr. ts!
Tex. p RS aTTeCTaluu
3aH. 3aH. O =
1. XUMUA
- ohopmiieHHE
oTyera 1o
nabopatopHoi
pabore;
- pemieHne 3amura
OMAIITHEeTO nabopaTopHOH
1.1 1. Xumuueckas A paTop VK-1.1, VK-
3 8 6 3amanus Ne 1; pabotsl. JlomarHee
TepMOJUHAMUKA 1.2, YK-1.3
- 3amadue Ne 1.
CaMOCTOSITEIIBHOE TecrupoBanue.
U3ydeHHe
yueOHOit u
HAay4YHOU
JUTEPATYPHI.
- oopmieHHE
oTYeTa 1o
nabopaTopHO
pabore;
2 - perieHne 3amura
OMaIIHEro naboparopHoi
1.2 2. Xumnueckas . parop VK-1.1, VK-
2 6 4 3amanus No 2; pabotsl. lomanHee
KMHETHKA 1.2, VK-1.3
- 3amanue Ne 2.
CaMOCTOSITENEHOE TecTupoBanue.
n3y4YeHUe
y4ueOHOU 1
Hay4YHOU
JUTEPATYPHI.
-oopmienue
oTYeTa 1o
N 3amura
nmabopaTtopHoOi HA60DATODHOI
paboTe; parop VK-1.1, VK-
1.3 3. PacTBOpSBI 4 12 9,15 pabotsl. JJomariHee
- peleHue 1.2, VK-1.3
3aganue Ne 3.
JIOMAIITHETO
TectupoBanue.
3aganus Ne 3;




CaMOCTOSITENbHOE
n3ydyeHue

yueOHOH U
HayqHOU

JUTEPATyPHI.

1.4 4. TucniepcHble CUCTEMBI

- oopmiieHHe
oTYeTa Mo
nabopaTopHO
pabore;

- perieHne
JOMAIIHETO
3amgaHusa Ne 4;
CaMOCTOSTENbHOE
n3y4yeHue
y4eOHOl U
HayqHOU
JUTEPATYPHI.

3amura
nabopatopHoOn
pabotsl. lomaninee
3aganue No 4.
Tectuposanue.

VK-1.1, VK-
1.2, VK-1.3

1.5 5. OxucnuTeENbHO-
BOCCTaHOBUTEJILHBIE
MIPOLIECCHI

- oopmieHHE
oT4eTa 1o
nabopaTopHO
pabore;

- perieHue
JIOMAIITHEeTO
3amanus Ne 5;
CaMOCTOSITENEHOE
H3y4YeHHUe
y4eOHO U
Hay4yHOU
JIUTEPATyPHI.

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

VK-1.1, VK-
1.2, YK-1.3

1.6 6. DneKTpoXUMUYECKHE
CHCTEMBI

11

8,2

- ohopmiicHHE
oTyera 1o
nabopatopHoi
pabore;

- perieHne
JOMAIIHEeTO
3aganus Ne 6;
CaMOCTOSITEIIBHOE
U3yUYCHHE
yueOHOH H
HAay4YHOU
JUTEPATYPHI

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

YK-1.1, VK-
1.2, YK-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 npouiecce npenonaBanus JUCHUILTUHBL « XUMUSD TPUMEHSIETCS TPaIULMOHHAS
UH(OPMALIMOHHO-KOMMYHHUKAIIMOHHAs! 00pa30BaTeIbHbIE TEXHOIOTHH.

Jlexumu mpoxoAsT Kak B MHGOPMAIMOHHOI opMe, I/1e UMEET MECTO
MOCJIeI0BATEIbHOE U3I0KEHUE MaTepralia B JUCIUILUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE
MIPEUMYIIECTBEHHO BepOaTbHBIMU CPEJCTBAMHU, TaK U B (hopMe JeKIuii-Oecepl WK Juajiora
C ayAUTOPHEH, JEKIUI C MPUMEHEHUEM SJIEMEHTOB «MO3TOBOM aTakmy, JEKIIHii-
KOHCYJIbTAIUH, IJIe TeOPETUUECKHI MaTepHal 3apaHee BbIIaeTCs CTyIeHTaM JIJIist
CaMOCTOSITENIbHOTO U3yUYeHUSs, IJIs1 TIOJATOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00Pa3oM, JIEKIUS
MIPOXOJIUT 1O TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMrMO 3TOTO B JIEKIIUH MOTYT UCIOJIb30BATHCS JIEMEHTHI IPOOIEMHOTO
uznoxenus. Oco6oe MecTo B MpoLiecce MPEenoiaBanus JUCIHUILIUHBL « XUMUSD) 3aHUMAIOT
JIEKLUU C UCTIONb30BAHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOT0 AKCIIEPUMEHTa, KOTOPBIN
M03BOJISIET HauboJIee MOJIHO PeaTn30BaTh METO 1 IPOOIEMHOT0 O0yUYEHHS Yepe3 OCTaHOBKY
POOJIeM C TIOMOIIIBIO IEMOHCTPAIUH SBICHUIM, PEAKIHIA UITH ITPOIIECCOB.

st peanuzanuu nHOOPMAIMOHHO-KOMMYHHKAITMOHHON 00pa3oBaTenbHON
TEXHOJIOTUU MPOBOJISATCS JIEKLIMM-BU3YaJIU3aLUH, B X0J1€ KOTOPBIX U3JI0KEHHE
TEOPETUYECKOr0 MaTepHasa COIIPOBOXKIAETCS IPE3EHTALIUEH.

JIeKIIMOHHBIN MaTepua 3aKpeIIsieTCs B X0€ J1a00paTOpHBIX paboT, B X0A€ KOTOPHIX
ydeOHas paboTa IMPOBOAMTCS C peabHBIMU XUMHUYECKIMH BernecTBamMu. Ha mabopaTopHbIx
paboTax BBIIOIHSIOTCS TPYIIIOBBIC MM WHIMBH Ly aJIbHBIC 3a/IaHUS 110 IPOHICHHON TEME.
[Ipu npoBenennn 1a00PaTOPHBIX 3aHATUI UCIIONB3YETCS METOJ] KOHTEKCTHOIO 00y4EHHUs,
KOTOPBIH MO3BOJISIET yCBOUTH MaTEpHall IIyTEM BBISIBICHUS CBA3EH MEKIY KOHKPETHBIM
3HaHHUEM U ero npuMeHeHueMm. Kpome toro, 1enecoodpa3Ho UCHOIb30BaTh TEXHOJIOTHIO
KOJIJIGKTUBHOTO B3aUMOOOYyUeHH (TTapHyI0 paboTy) TpeX BHJIOB: CTaTHYECKas Iapa,
JMHAMHYECcKas Mapa, BapualliOHHas 11apa; COBMEILAs €€ C TEXHOJIOTHEN MOJTyJIbHOTO
o0ydeHus1. BEITIOTHUB 3KCTIEpUMEHT, 00yJarommecs GOpMyITHPYIOT 000OIIICHHBIE BBIBOIBI
10 CEPHUH OIBITOB, UCIOJb3YsI IPUEMBI AHAJIOTUU U CPABHEHUS.

CamocTosTenpHas padoTa 00yJaronmxcs BKIIFOYAET B ce0s caMble pa3HOOOpa3HbIC
(opMbI y4eOHOI J1eTeNbHOCTH: BBINOJIHEHNE JOMAITHUX 3aJaHUi, 3aBepLICHIEe
odopmiieHns 1a00paTOpHBIX padoT, MOATOTOBKA K MPAKTUKYMY, U3Y4EHHE OCHOBHOTO U
JIOTIOJIHUTEIBHOIO MaTepraa 1o yueOHUKaM U ocoOHUsIM, UTEHUE U TPopaboTKa HayyHOU
JIUTepaTypsl B OMOINOTEKE, HalMcaHue pedepaToB U KypCOBBIX paboT, HOJTOTOBKA K
KOJUIOKBHYMaM, 3a4eTaM, UTOrOBOM aTTecTariui. CaMocTosITeNIbHas paboTa 00ydarommxcs
JOJKHA OBITh HAIIPaBJIEHA HA 3aKPETIEHUS] TEOPETUYECKOT0 MaTepHraia, U3JI0KEHHOIO
IpernojaBaTesieM, Ha MpopaboTKy TeM, OTBEJIEHHBIX Ha CaMOCTOSTEIbHOE U3yUEHUE, Ha
MOATOTOBKY K J1a00paTOPHBIM 3aHITHSIM, BHIIIOJHEHUE TIOMAIIHUX 3a/1aHUN U MIOJTOTOBKY K
pyOexKHOMY M 3aKIIOUUTEILHOMY KOHTpOIt0. [Ipu poBenenun pyoexHoro u
3aKJIFOUYUTEIBHOTO KOHTPOJISI OCHOBHBIMU 33J[auaMu, CTOSIIIIMMH TE€pe]l pernogaBaTesiem,
SIBJIIIOTCSI: BBISIBIIEHUE CTEIIEHU IPABUJIbHOCTH, 00beMa, MTyONHBI 3HaHUH, YMEHUH,
HAaBbIKOB, MOJIYYEHHBIX IIPH U3yUYEHUH Kypca Hapsdy C BBISIBICHUEM CTEIIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHHH TOJIyYEHHBIX 3HAaHUN, YMEHUHN U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MTO3BOJISIFOT SKCIIEPUMEHTHPOBATH C HOBBIMU
dbopmamu kKoHTpoutst. OOyUaromMMcst PEAIaraloTcsl TECThI U 33JJa4l B AJIEKTPOHHOM BHUJIE, C
aBTOMATHU3HPOBAHHOW CUCTEMOM MPOBEpKU. B oTirune oT 00bIYHOTO TECTUPOBAHUS TaKOH
Croco0 KOHTPOJIS MO3BOJISET CTYACHTaM B JII000€ BpeMs IPOUTH TECT, MPOAHAIU3UPOBAThH
OLIMOKH U IPOWUTH TECT BTOPUYHO.

6 YueOHO-MeTOAMYECKOE 00ecTiedeHre CAMOCTOATEIbHOM PadoThl 00y4ar0IIMXCH

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.



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

8 YuedHO-MeTOANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHne TUCIHIIHHbI
a) OcHoBHas JIuTepaTrypa:

1. l'enpdpman, M. U. Xumus : yue6unuk / M. U. I'enbdman, B. I1. FOctpaToB. — 4-¢
m3a. — Cankr-IlerepOypr : Jlanp, 2022. — 480 ¢. — ISBN 978-5-8114-0200-7. — TekcT :
AJIEKTPOHHBIN // JlaHb : 35ekTpoHHO-O0MbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/210221 (nara obparuenus: 15.01.2025). — Pexxum gocryma: s
aBTOPH3. MOJIb30BATEIICH.

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

0) JlonmosiHuTeIbHAS JIUTEpaTypa:

1. Konsana, JI. I'. Xumus : yue6Hoe mocodue / JI. I'. Konsnaa, JI. I'. Tapactok ; MI'TV. -
Maruurtoropck : MI'TVY, 2015. - 1 sanektpon. ont. guck (CD-ROM). - 3ari. ¢ TUTYI1. 9KpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/1190 (mara oOpaiieHus:
15.01.2025). - MakpooObeKT. - TekcT : ayeKTpoHHbIi. - CBeeHHs 0CTYMHBI Takke Ha CD-
ROM.

2. Mynnuna, O. P. OCHOBHBIE KJIacChl HEOPTaHMYECKUX COSIUHEHHH : yueOHoe
nocobue [uig By30B] / 3. P. Mynnuna ; MarHUTOropckuii rocy1apCTBEHHBIN TEXHUUECKUN
yHuBepcuteT uM. I'. M. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274 (marta obOpamieHus:
15.01.2025). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TEKCT : DIIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

3. Mymnuna, 3. P. Xumuueckast TepMOIMHAMUKa : mpakTukyM / 3. P. Mynnuna, O. A.
Mumypuna ; Marauroropckuii roc. rexuudeckuid yH-T uMm. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ tutyn. ’kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nata oOparieHwus:
15.01.2025). - MakpooObeKT. - Tekcr : aekTpoHHbId. - CBeleHHs oCTynHbI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumnueckasi KuHeTuka. CoCTOsIHUE XUMUYECKOTO PaBHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mymuna, O. B. EpmoBa ; Marautoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. - Maraurtoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1
CD-ROM. - 3arx. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (mara obGparieHus:
15.01.2025). - MakpooObeKT. - Tekcr : aekTpoHHbId. - CBeleHHs oCTyNHbI Takke Ha CD-
ROM.

5. Mensnuxk, H. JI. PactBopst : npaktukym / H. JI. Measuuk, 3. P. Mynnuna, O. A.

Mumypuna ; Marauroropckuii roc. rexuuueckuit yH-T um. I'. M. Hocosa. -
Marnautoropck : MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ TuTy:n. 9KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2605 (mxara obparieHus:
15.01.2025). - MakpooObeKT. - TeKCT : aneKTpoHHBIN. - CBeJieHUs JOCTYIHBI 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. -


https://e.lanbook.com/book/210221
https://urait.ru/bcode/511030
https://host.megaprolib.net/MP0109/Download/MObject/1190
https://host.megaprolib.net/MP0109/Download/MObject/20274
https://host.megaprolib.net/MP0109/Download/MObject/2884
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URL.: https://host.megaprolib.net/MP0109/Download/MObject/20681 (maTta oOpamicHwus:
15.01.2025). - MakpooObeKT. - TeKCT : ameKTpoHHbIi. - CBeAeHHs JOCTYIHBI Takke Ha CD-
ROM.

7. Mynnuna, 3. P. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUHU : MIPAKTUKYM [ IS
By30B] / O. P. Mymmna, O. A. Mumypuna ; MarHuTOropcKui roc. TEXHHYECKU 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 (mata
obpamienus: 15.01.2025). - MakpooObeKT. - TeKCT : 37eKTpOHHBIH. - CBECHHS JOCTYITHBI
takke Ha CD-ROM.

8. Komsima, JI. I'. OxkuciauTenbHO-BOCCTAHOBUTENBHBIE peakiiu. OCHOBBI
anexTpoxumud : yueonoe mocodue / JI. I'. Komsima, 3. P. Mymnuna ; MI'TVY. -
Marnutoropck : MI'TY, 2015. - 58 c. : min., Tabiu. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/159 (marta obpamenwus: 15.01.2025).
- MakpooOBbeKT. - TeKCT : JIeKTPOHHBIH.

9. MymnuHa, D. P. DiekTpoxumus : mpakTukyM [uist By30B] / 3. P. Mymnuna, O. A.
Muirypuna ; Marautoropckuii roc. rTexuundeckuii yu-t um. I'. . HocoBa. - Maruuroropck :
MI'TY um. I'. 1. Hocoga, 2020. - 1 CD-ROM. - 3arun. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MOQObject/2886 (mara oOparieHus:
15.01.2025). - MakpooObeKT. - TekcT : a5eKTpoHHbId. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

10. KopoBun, H.B. O6mias xumus: y4ue0. 1 TEXHHYECKUX HAIpaB. U CIIEIl.

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

11. KpaTkuii cipaBoyHUK (PU3UKO-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 ®enopos, 2003. - 238 c. : ui. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEACTBEHHBIH.

12. M3BecTHs BBICIIMX YY€OHBIX 3aBEACHUN. XUMHUSI U XUMUYCCKAst TEXHOJIOTHS:
Hay4YHO-TexHu4YecKui )ypHaia — ISSN 0579-2991.

B) MeToau4ecKkue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XUMUYECKUX MPOLIECCOB: METOANYECKUE YKa3aHUS K
1abopaToOpHBIM paboTaM MO TUCIHUILINHE « XUMHUS» A7 00yUaroNIuXcs BCeX HaNpaBICHUH
MOATOTOBKU U CHENHabHOCTEN AHEBHOU (hopMbl 00yueHus / O.A. Munrypusna;
MaruuToropckuii roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 11 c. — TekcT : HenocpeaCTBEHHBIM.

2. Konsana, JL.T'. Xumuyeckas TepMOIMHAMUKA: METOJUYECKUE YKa3aHUS IS
CaMOCTOSITENTLHOM pabOTHI MO TUCHUIUTMHE « XUMHUS IS 00YJarOIIUXCS BCEX HANPaBIECHUN
MOATOTOBKU U crienuanbHocTel Beex popm ooyuenus / JI.I'. Konsna; Marautoropckuii roc.
texHnueckut yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1. Hocosa, 2023. —
18 ¢. — TekcT : HemoCpeACTBEHHBIM.

3. Konsipa, JI.I'. CkopocTh XUMHUYECKHX PEAKLIMA U XUMUYECKOE PABHOBECHE:!
MeTtoaudeckue yka3aHus K 1aOOpaTOpHBIM paboTaM MO TUCIUTUINHE « XUMUSDY IS
oOyJarouxcsi BCeX HalpaBIeHUI MOATOTOBKH U CIEIHAILHOCTEH Bcex popM oOyueHus /
JL.T'. Konsiga, E.B. Tapaciok; Marautoropckuii roc. rexunueckuit yu-T uM. I'. . HocoBa. —
Marnutoropck : MI'TY um. I'. K. HocoBa, 2023. —8 ¢. — TekcT : HemocpeACTBEHHBIH.

4. Ponuonosa, H.W. Xumuyeckas KuHEeTUKa. XUMHUECKOE PaBHOBECHE:
METOJIMYECKUE YKa3aHUS ISl CAMOCTOATEIHHOU PabOThI IO JUCIUILINHE « XUMUSD» IS
oOyJarouxcsi BCeX HampaBIeHUI MOATOTOBKH U CIIEIUAILHOCTEH Bcex popM oOyueHus /
H.N1. Poauonosa, A.Il. [TonomapeB; MarauToropckuii roc. TeXxHuueckuit yu-t um. I'. 1.
HocoBa. — Maruautoropck : MI'TY um. I'. K. Hocosa, 2023. — 20 c. — TekcT :
HEIOCPEICTBEHHBIM.

5. Uympoga, JI.B. PactBopbr: MeTomnueckas pa3paboTka K JIabopaTopHBIM padoTaM


https://host.megaprolib.net/MP0109/Download/MObject/20681
https://host.megaprolib.net/MP0109/Download/MObject/2885
https://host.megaprolib.net/MP0109/Download/MObject/159
https://host.megaprolib.net/MP0109/Download/MObject/2886

M0 TUCHUIUIMHE «XUMHUsD JJis1 00ydaroluXcsi BCeX HampaBiIeHUI MOATOTOBKH U
cnienaabHOCTel Becex Gpopm obyuenus / JI.B. Uynposa, T.M. Kynukosa; Marautoropckuit
roc. rTexundyeckuit yH-T um. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga,
2023. — 41 c. — TekcT : HEeMOCPEICTBECHHBIM.

6. Uympoga, JI.B. PacTBopbl: MeTomnueckasi pa3paboTKa K CaMOCTOSTEILHON paboTe
M0 TUCHUIUTHHE «XUMHsD JJ1s1 00y4JarolUXCsl 10 BCEM HANpPaBICHUSIM MOJATOTOBKU U
crienuagbHOCTAM Beex ¢opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Mumypusa;
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 pacTBOPHI: METOIMUECKHE YKa3aHUS K JJa0OpaTOPHOM
paboTe Mo AUCUUIIITNHE « XUMUS ISl 00YUarOIIMXCS 10 BCEM HapaBIECHUSM MOJATOTOBKU U
cnenuaabHOCTAM Beex dopm 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 : HenmocpeACTBEHHBII.

8. Komsima, JI.I'. OxucIuTeIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU: METOIMUECKHUE
yKa3aHusl K 1JabopaTopHO# paboTe Mo JUCHUILINHE « XUMHUS» 1715 00yUaIoLuXcs BCeX
HaIpaBJICHU TTOJATOTOBKHU U CIielnaabHOCTel Bcex ¢opm oOyuenus / JI.I'. Konsga, E.B.
Tapactok; Marauroropckuit roc. Texundeckut yu-t um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 10 c. — TekcT : HenmocpeACTBEHHBI.

9. Konsipa, JI.I'. OkucanTenbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU U SJIEKTPOXUMHUYECKUE
MIPOLIECCHI: METOINYeCKas pa3paboTKa K cCaMOCTOATEIbHOM paboTe [yisi 00yYaroIIuXCs 1o
BCEM HalpaBleHUSM MOJTOTOBKHU U ClielUaIbHOCTAM BeexX hopm obyuenus / JI.I. Konsna,
E.B. Tapactok, O.P. Mynnuna; Marautoropckuii roc. rexunuueckuit yu-T uM. I'. . Hocosa.
— Marnautoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : Henocpe1CTBEHHBIN.

10. Mumypuna, O.A. DIeKTpOXUMHUYECKUE IPOLECCHI: METOJINYECKHE YKa3aHUs K
nmabopaTtopHoi paboTe Mo JUCIUILINHE « XUMHUSD» A7 00yUaIoLUXCcs [0 BCEM HaIlPaBJICHUAM
MOATOTOBKH U CHEIHALHOCTIM Beex ¢opM oOyuenus / O.A. Mumypuna, H.W. Ponquonosa;
MaruauToropckuii roc. Texunueckuid yu-T uMm. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 13 c. — TekcT : Henmocpe1CTBEHHBIM.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpammHoe o0ecnieuenune

HaHMi_II{SBaHHe Ne norosopa Cpox neicTBUS TUTIEH3UN
F'\,’lif(e)sg'gﬁj()()? Ne 135 ot 17.09.2007 GeccpouHo
7Zip CBOOOJIHO pacmpoCTpaHsIeMOe 6eccpouHo

FAR Manager CBOOOJIHO pacHpOCTpaHsIEeMOe 6eccpoyHo
Bbpay3sep Yandex |[cBoO6OAHO pacmpocTpaHseMoe 0eccpouHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI

HazBaHue Kypca Cchlika
?JEKTPOHHW pecypeet Guommorexu MITY . https://host.megaprolib.net/MP0109/Web
Poccuiickass ['ocymapctBennas — OuGnmoreka. | https://www.rsl.ru/ru/4readers/catalogues
Karanoru /
®denepanbHOE TOCYAAPCTBEHHOE OF0KETHOE
yupexaenue «DenepanbHbIi HHCTUTYT URL.: http://www1. fips.ru/

HpOMLIH.IJ'ICHHOfI COOCTBEHHOCTH)



https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues%20/
https://www.rsl.ru/ru/4readers/catalogues%20/
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HarmonansHast HH(GOPMAIHOHHO-aHATUTHYECKAs
cucrema — Poccuiickuii maaexc Hayunoro nutupoBanus | URL :https://elibrary.ru/project risc.asp
(PUHII)

DrexkTpoHHas 6a3a MeproandYecKux u3aanuii East View

Information Services, OO0 «MUBHC» https://dlib.eastview.com/

9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne IUCHMIJINHbI (MOIYJIA)

MartepuanbHO-TEXHHUECKOE 00eCIIeUeHUE TUCITUTUTMHEI BKITIOYACT:

1. YueOHbIC ayTUTOPHUH ISl TIPOBECHUSI 3aHATUH JIEKITMOHHOTO THIIA.

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

2. YueOHbIe ay TUTOPHUH ISl TIPOBEICHHSI Ta00pATOPHBIX 3aHATHIA, TPYIIOBBIX
WH/IMBUYaTbHBIX KOHCYJIbTAIIHH.

OcHamenne ayautopuu: HarsqHple MaTepuabl: TaOJIUIbI, CXEMBI, TUIAKATHI.

3. IlomereHus U1t CaMOCTOSATENBHON pab0Thl 00YYAOIIMXCS M TPOMEKYTOUHOM
aTTeCTAIlHH.

OcHaienue ayautopuu: IlepcoHanbHbie KoMbioTephl ¢ makerom MS Office,
BBIX0JIOM B IHTEpHET U ¢ JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpCUTETA

4. ITomerneHus A5t XpaHEHUS ¥ TPOPUIAKTUIECKOTO 00CTYKHUBAHHS yYeOHOTO
00opyTI0BaHUS.

Ocnamenue ayautopuu: Cremnaxu, ceidbl I1sl XpaHeHUs y4eOHOTro 000pyJ0BaHHUS.
HHucTpyMeHTBI 17151 peMOHTa J1a00paTOPHOTO 000PYTOBAHHSL.
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https://dlib.eastview.com/
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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, TIPOUCXOJISIITYI0 BO BPeMs TIOATOTOBKU OOYYAIONIMMHKCS OTYETOB 110 J1a0OpaTOPHBIM
3aHSATHUSM U TIPU BBITOJHECHUN JOMAIITHUX 3aaHUH.

AynuTopHas  caMOCTOSTENbHAsh paboTa OOyYalomUXCs MOpPEAroiaraeT MpOXOXKICHHE
TECTHPOBAHUS MO KAKIAOMY pa3ieily JUCIUIUTHHBL. TeCThl BKIIOYAIOT TEOPETUICCKUE U MTPAKTHYECKHE
3aJlaHusl, OTBETHI Ha KOTOPBIE TPEOYIOT MTyOOKOT0 MOHMMAHUS U3YYCHHOTO MaTepraia. MakcumMalibHOe
KOJIMYECTBO OAIIOB B K101 Teme Kypca — 10.

BreayauropHasi camocTosTelIbHAs paboTa 00ydYaromuXcss OCYIICCTBISICTCS B BHJIC MU3yYCHUS
JUTEPaTyphbl IO COOTBETCTBYIOIIEMY pasfelly ¢ mpopaboTKod Martepuana; o(hOpMIICHUS OTYETOB IO
71a0b0pPaTOPHBIM padOTaM U BBITOJTHCHUS JOMANTHUX 33JJaHUH.

[TpumepHBIii epeueHb 1ab0paTOPHBIX padoT

JlaboparopHuast pabota Nel «CBoOHCTBa OCHOBHBIX KJIACCOB HEOPTAHUYCCKUX COCTMHCHUI

JlaboparopHas pabora No2 «OmnpesenieHre SHTAIbIINKA PACTBOPEHHUS 1 SHEPTUH KPUCTAIITHIECKON
PEIIETKN

JlaboparopHas pabota Ne3 «CKOpOCTh XUMUYECKUX PEAKIIUI»

Jlaboparopuass pabora Ned «lIpuroroBieHue pacTBOpa U YCTAHOBJICHHE €ro TOYHOU
KOHI[EHTPALIUN

JlabopaTtopHas padota No5 «DeKTpoIuTHIECKasT TUCCOIHAINSY

JIaGoparophas pabota Ne 6 «['maponus comneit»

JlabopaTtopHas padota Ne7 «KosmonaHbie pacTBOpPBI»

JIaboparopHast pabota Ne8 «OKuCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIHIDY

JlaboparopHast pabota NeQ«IneKTpOXUMHIECKHE MTPOIIECChDy

JIaGoparophas pabota Nel0 «Koppo3ust metanion»

KoHnTpoJibHbIe BONPOCHI IS 321U THI JJA00PaTOPHBIX padoT
«CBoiicTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COeTHHEHUID»

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 knaccudukanus. Homenkmarypa.

[lepeunciute OCHOBHBIE XUMUUYECKHE CBOMCTBA KUCIIOT.

Uro HazwBaroT cossamu. Mx kmaccudukanus. Homenkarypa.

[lepeunciure OCHOBHBIE XUMUUYECKHE CBOMCTBA COJIEH.

Kaxkas reneTndeckas CBs3b CyIIECTBYET MKy KJIacCaMU HEOPTaHWYECKUX COCTMHCHUM?

CoNo~LNE

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

OCHOBBI XUMHUYECKON TEPMOJUHAMUKU: TOHSATUE CUCTEMBI, BUIbI CUCTEM.
TepmoanHaMuyeckue napameTpsl U (PyHKIUN COCTOSTHHSI CUCTEMBI.
OHTanbnus 00pa3oBaHus BEIIECTBA.

TernnoBoit 3¢ hexT XuMHUUECKON peakLuu.

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

oakrwhE



1. Kaxkue cnenctBust BeITEKalOT U3 3akoHa ['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 AEHCTBUS Macce.
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 YBEIMUYUBAET CKOPOCTh peakiuu?

NookrwdpE

«IIpuroroBiieHHe PaACTBOPA U YCTAHOBJIEHHE €r0 TOYHOW KOHIEHTPAIIID)

1. Ilepeuncanre 0CHOBHBIE CIIOCOOBI BHIPAXKEHUS KOHIIEHTPALMN 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 paccuutaTh MOJISpHYIO 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 CTENICHBIO AUCCOIMALINH MIEKTPOIUTA?
Kakue 311eKTponnuThl OTHOCATCS K CUIIbHBIM?
B kakom ciyyae peakiiuy HOHHOTO oOMeHa MPOTEeKaloT HeoOpaTUMOo?
Kakue BeecTBa B HOHHBIX YPaBHEHUSX 3aMMCBHIBAIOT B HOHHOM BUjie?
Kak nucconnnpyroT aMmpoTepHbIe 3EeKTPOTUTHI?

NookrwnpE

«I'mapoan3 conein»

Uto Takoe ruaposin3 coyueun?

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 COJIU?

Kak MoxHO ocmabuth ruaponus?

CoNo~LNE

«KommiekcHbIe COCAMHCHU SN

YT0 Takoe KOMIUIEKCHBIE COCUHEHN?

Krnaccudukanus KOMIUIEKCHBIX COSTMHEHUH.

[IpuBeauTe peaxiius MOIyYEHHs] KOMILIEKCHBIX COETUHEHH.
Kakue noHbI MOTYT OBITH KOMIUIEKCOOOpA30BaTEISIMH?

Kak nucconuupyror B pacTBOpe KOMILIEKCHBIE COSAMHEHHMS ?

agrownPE



o

CoNoo~wNE

ONoa~wWNE

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

«/IucnepcHble cucTeMbD)

Jaiite onpenenenue nucnepcHoil cucremsl. [IpuBeauTe mpumMepsl.
Krnaccudukanus qucepcHbIX CHCTEM.

CriocoOsl MoTy4eHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHue KOUIOUIHBIX YaCTHII.

Y CcTOMYHUBOCTh KOJUIOMAHBIX CUCTEM.

Koarynauus komnonaos.

Koarynsius KommouaHbeIx pacTBOPOB JIEKTPOIUTAMHU.

[TpaBumno lynbue — Napau. Koarynupyrorias ciocoOHOCTb.
B3anmHuas xoarymnsanusi.

«OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuumn»

Kakue peakuyuy Ha3pIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

UYTo Ha3bIBAIOT OKUCIIEHUEM U BOCCTAHOBJIEHUEM?

UTto Ha3bIBatOT OKUCIUTEIEM U BOCCTAHOBUTENIEM ?

Ha3zoBure BeecTBa, M3BECTHBIE KAK CHJIbHBIE OKUCIUTEIH.

HazoBurte BeiecTBa, U3BECTHBIE KaK CHIIbHBIE BOCCTAHOBUTEIH.

Kakue peakiiuu OTHOCATCS K peakuMsIM AUCIPONOPLIMOHUPOBAHNUSA?

Kakue peakuiuy 0THOCSATCS K BHYTPUMOJIEKYJISIPHOMY OKHCIIEHUIO - BOCCTAHOBJIECHUIO?
Kakue peakinu OTHOCATCS K MEXKMOJIEKYJIIPHOMY OKUCIJIEHHUIO - BOCCTAHOBJICHUIO?

«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 27eKTpoIHBIX TOTEHITMATIOB. Psl CTaHIapTHBIX AIEKTPOIHBIX TOTCHITHATIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUHU C UX MOJIOKEHUEM B PsIIy HANIPSHKEHUM.
S. VYpasuenue HepHcra.
6. DNEeKTPOIN3 PacIiaBoB U pacTBOpoB. KaToiHbIE M aHOIHBIE TIPOLIECCHI.
7. O6benHeHHBIH 3akoH Papases. Boeixon 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 BO3poOCiIa CKOPOCTH BHIICTICHHS BOJOPOIa IPH J0OABICHUH cOU?
6. CpaBHHTE pe3yJIbTaThl OIBITOB IO KOPPO3HMH IIPH KOHTAKTE JKeJie3a U IIMHKA, U XKeJle3a U MEIHOU

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

BapHaHTbl TeMaTH4eCKUX JOMANIHUX 3aJaHU JJIs1 CaMOCTOATEIbHOI paﬁoTLI CTYACHTOB IO

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.

3agaya Nel
Hns peakuuu CH4 ) + CO2 ) = 2 CO ) + 2 Hz () onpenenute BO3MOXKHOE HAmpaBIICHHUE

CaMOMPOM3BOILHOTO TEUEHHs PEaKIHH TIPH CTAHJAPTHBIX yCIOBMSX M mpy  Temmepatype T = 927 °C,
€CITU TETUIOBOM AP PEKT peakluu 10 3aJaHHOH TeMIIEpaTypbl HE U3MEHUTCS. Y KaXKHUTE: a) BBIICIACTCS
WIM TIOTJIONIACTCS JHEPrHsi B XOJ€ peakuuu; O) MPUYMHY HAWIEHHOTO HW3MEHEHUS SHTPOIUHU.
PaccunTaiite Temiiepatypy Havajga peaKiiuu.

3ajmaga Ne2

Boruncnute teroBoit  addext peakuuu: CaCz ) + 2 H2Oq) = Ca(OH)2 ) + C2Hz (1), monb3ysich
CTaHJIAPTHBIMU TEILIOTaMU O0pa30BaHMS pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCS WIH
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoHo?

3ayaga Ne3

[To TepMOXUMHUYECKUM YPABHEHUSIM PACCUMTANTE TEIUIOBOM dPPEKT pPEaKIHH:
Hypy + CO2)=CO () + H2 O¢y). 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 mo teme «XMMHUYECKas KMHETHKa»: MepBas 3ajada oleHuBaercs B 1,5
6ama; BTopas — B 0,5 Oanna; TpeTbs, ueTBepTas U nsaTast — B 1 Oam.

3amaga Nel
Peaknust mporekaer mo ypaBHeHuio: Oz ¢ +2 CO ¢y = 2 CO2 (). HauanbHble KOHIIEHTpanuu

pearupyromux BemectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonpko pa3 u3MEHHUTCS
CKOpOCTh MpsMol peakiuu, korjaa npopearupyer 30% CO? Bo ckoJIbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOH ¥ 00paTHOM peakiuu, €CTU YBETUYUTh JaBlIeHHE B CHCTEME B JiBa pa3a?

3amaya Ne2

Ipu Ttemmnepatype 40 °C HexoTOpoe KONMMYECTBO BelleCTBA BCTYMaeT B peakiuio 3a 20MuH.
Paccuuraiite BpeMs, pu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIIUT B PEAKIUIO IIPU TEMIIEpaType
200 °C, ecnm TemmepaTypHBIii KO3(MUIMEHT CKOPOCTH PEaKIHH paBeH 2. Bo CKOIBKO pa3 M3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKITHH?

3amaua Ne3

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

3amaua Ned

Jia peakumonnou cucremel: CO ¢y + H20 ) = CO2 y + H2 (7 HavanbHbIE KOHIIEHTpAaLUU
paBusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/1. Onpeaennure KOHIEHTPAIMU 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 JaBICHHE TOCTOSHHO, 0) MpH TMOBBINICHUU [aBICHUS, €CIH TeMIeparypa
MOCTOSIHHA.



JlomanniHee 3aganue Ne 3
no teme «PacTBopbn)

B nomamnem 3amanum no teme «PacTBophl»: mepBas, BTOpas, TpPeThid W TATas 3a4adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

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
9KBHMBAJICHTA; B) MOJSUIBHOCTB; I) THUTP; A) MOJIBHYIO JOJIO BEIIECTBA B PACTBOPE.

3amaua Ne2

3aKOHYMTE MOJICKYJISApHBIE M HANHIIUTE COKpAIleHHbIE MOHHBIC YpPaBHEHHS PEaKIHA
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

MTOJTYYE€HHOTO 30J151 M HAMUIINATE (POPMYITY €ro MUTIEIUTHI.

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; KoSO4; 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
NPOTCKaHWs  TIEPBOM  pEakUuMu MNpPH  CTAHJAPTHBIX  YCIOBHSX,  HUCIONB3Yys  3HAUYCHUS
OKHUCJIUTEITHhHO-BOCCTAHOBUTEIIBHBIX ITOTCHIIHAJIOB!

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 peakmunn  NiO ) + C pagur) = Ni @ + CO (). Onpenennure Bo3MOXHOE 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 (epacur) 0 5,74
Ni ) 0 29,9
CO -110,5 1974

B otBete ykaxkute 3HaueHus sHepruu ['mOOca mpu CTaHIAPTHBIX YCIOBUSX,

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

pu TeMIeparype

B Tectax no teme «Xumuueckasi KHHETUKa»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3aAaHUS
oueHuBatotcs B 0,5 6arna; mectoe, cebMOe, BOCbMOE, JIEBATOE U AecsiToe — B 1 a1, a olMHHAIaTOe

—B 2,5 Oaia.

TecTt Ne 1

1. Pa3Z[€J'I XHUMHU, I/13y‘IaIOHII/II71 CKOPOCTHU U MEXAaHU3MbI XUMHUYCCKUX peaKuHﬁ, Ha3bIBACTCA

a) XMMUYecKas TepMOIMHAMHKa

0) TepMOXUMHS

B) XUMHUECKasi KHHETHUKA

2. CKopoCTb XMMHUYECKOH peaKIiu — 3TO ...

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

0) U3MEHEeHHEe KOJIMYEeCTBA BEIIECTBA PEareHTOB (WM MPOAYKTOB) PEAKIMH B €MHUILY BpEMEHU B

enuHuile obwvema

B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYaHHS PEaKIIUU
3. B kakux eguHUIIAX BBIpakKaeTCs CKOPOCTh XUMUYECKON peaKiiuu’?

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. CocrossHWE  XMMHUYECKOTO  paBHOBECHS  OOpaTHMBIX  TPOIIECCOB
XapaKkTepu3yercs ...

a) paBHOBECHBIMU KOHIICHTPAIUSAMH IMPOJTYKTOB pEaKIun

0) SHEpruei aKTUBHU3AIUN

B) KOHCTAaHTON paBHOBECHS

6. Kak 3anuceiBaercs BbIpake€HHUE JIJIsl CKOPOCTU PEaKIIUN

4NO »+6H0=4NH31)+50:(

KOJIHNYCCTBCHHO



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 _E

4
5) 2 2

A
AR ;
— A\

XOJl peaKkiuu

B) 3

v

9. UYrto MOXHO CKa3aTh O PEAKIINH, N300paKCHHON Ha TUarpamme K Bonpocy 8?
a) SK30TepPMHUUECKast PEaKIHsI
0) PHIOTEpPMHUYECKAsT PEAKITUS
B) PEaKLUs OIMCHIBAET COCTOSIHUE PABHOBECHSI
10. PaBuoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeIIIaeTCs BIEBO.
a) IpY NOHM)KEHUH TeMIIepaTypbl
0) IpH MOBBILICHUHU TEMIIEPATyPbl
B) MU TTOBBIIICHNH JIaBJICHUS
11. Jna peakuyu Cw) + 2 H 2y = CH 4 () Ipu HEKOTOpOIl TeMmnepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHLEHTpalus BoAOpoAa paBHa 1,2 Monib/n. Belumciaure MCXOAHYIO
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 Ttecrax mo Tteme «DIIEKTPOXMMHUYECKUE CHUCTEMBI»: IMEPBOE, BTOPOEC U TMATOE 3aJaHUA
OIICHUBAIOTCS B 1 0ajur; TpeThe M YeTBepTOE 3aanus— B 1,5 Gania; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTpoaHBIN NOTEHIIMAN ONPEAETSAIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kiamneiipona
3) Boabimana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siementa Mg/MgSOs||CuSOs|/Cu mpu craHIapTHBIX
YCIIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIM3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) aszoTHas KUCIIOTa
4) KHCIopOJ
4. Vxaxute cymMmy Ko3(p(UIIMEHTOB B YpaBHEHHUHU AJIEKTpoIin3a pactBopa Hutpata 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
poBoAwiIn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-107°
7. TlpuBemuTe CXeMBl DIEKTPOAHBIX IMPOIECCOB W MOJEKYJISIPHOE YpaBHEHHE pEaKIuH,
NPOTEKAIOMIEH TPU DIECKTPOXMMHUYECKONW KOppO3WH raibBaHomapbl ZNn|Mg B CEepHOKHCION
cpene. B oTBere ykaxkute cyMMy KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.
1) 6
2) 5
3) 4
4) 8



MNPUJIO’KEHHUE 2
7. OneHOYHBIE CPeICTBA /ISl IPOBE/ICHUsI IPOMEKYTOYHOM aTTeCTALNU

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 [Jisi IPOBeleHUs:
MPOMEKYTOYHOM ATTECTALMHU:



Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

OneHouHble CpeacTBa

YK -1: CniocobeH oCcynecTBIsTh KpUTHUECKUI aHaJIN3 MPOOJIEMHBIX CUTYallMi HA OCHOBE CHCTEMHOTO 110/IX0/1a, BEIpA0aThIBATh CTPATETHIO JICHCTBUI

YK-1.1:

AHanuzupyer npoOIeMHYIO
CUTYallHIO KaK CUCTEMY, BBISIBIISAS €€
COCTABJISIIOLIUE U CBSI3U MEXAY HUMU

Hepeltenb meopemuiecKux 60npocoe:
1. OCHOBBI XMMHUUYECKOM TEPMOAMHAMHKHU: CHUCTEMA, TCEPMOIMHAMHUYCCKHUEC IIapaMETPhI
CHUCTCMBEI, (1)YHKL[I/II/I COCTOSAHHA CUCTCMBI. HepBHﬁ 3aKOH TCPMOJUHAMUKH.

2. DHepreTuka XMMHUYECKHUX IPOLECCOB.

3. OHranbnus. 3aKoH ['ecca u ciencTBus U3 HEro.

4. OHnTponus. YpasHeHue bonbnMana. Bropoil n TpeTuii 3aKOHbI TEPMOJUHAMUKH.

5. Oneprus ['m66ca. HanpapiieHUs: XUMHUECKUX TIPOIIECCOB.

6. Xumuueckass kuHeTHka. CKOpocTh XuMudeckon peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpupasi.

7. CKOpOCTb peakMu U METOMIbI €€ PEryJINPOBAHHUS.

8. Bnusiaue Temriepatypsl Ha CKOpocTh peakuu. [Ipasuio Bant-I'odda.

9. OHeprus akTuBaluu. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHeHUE AppeHuyca.

10. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBL. | OMOT€HHBIN KaTaaus.

11. Karanu3aTopsl 1 KaTaJIUTHYECKUE CUCTEMBI. [ €TepOreHHbIN KaTanus.

12. Xumunueckoe paBHoBecue. KoHCTaHTa XMMHYECKOTO paBHOBECHS.

13. Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle Illarense.

14. PactBopbl. CriocoOb! BeIpakKeHUsI KOHLIEHTPALIUK PACTBOPOB.

15. PactBopbl 2nekTpoianToB. CTeneHb U KOHCTaHTA MIEKTPOJIMTUYECKON JUCCOLMAUH. 3aKOH
pazbaBnenust OcTBaIbaA.

16. Jucconnanus KUCIOT, OCHOBaHUH, conieil. AMGOTepHbIe IEKTPOIHTHI.

17. PactBopumocTs. IlpousBenenue pacTBOpUMOCTH. YcCaoBHE OOpa3OBaHMS M PACTBOPEHUS
OCaJIKOB.

18. Hucconnanus Boasl. lonHOe pounssenenue Boabl. pH.

19. I'maponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3A.

20.  Jucnepcusie cuctemsl. Knaccudukanus. Jlnopuibabie u 1uo(oOHbIE KOIIOUIBI.

21. CtpoeHure KOJTOUTHBIX YaCTHI.

22. Koarysius KoJuIouJHbIX pacTBOPOB.

23. OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEILIECTB. Knaccudukanus

OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA.
24. DIIEKTPOXUMUYECKHE CUCTEMBI. 3akoHbI Dapajies. DIeKTPOIHBIN MOTEHITHAA.




Kon

NHpukatop A0CTHXKEHUS

OneHouHble CpeacTBa

UHAMKATOpa KOMIIETEHIINH
25. ["anpBannyeckuii anemeHT Jlanuams SIkoou.
26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIU3 paciuiaBoB. [IpuMeHeHue 31eKkTpoau3a.
27. DNeKTpoan3. AHOJHBIA M KAaTOJHBIA MPOLIECCHI MPU 3JIEKTPOJIM3e pacTBOpoB. [IpumMenenue
AIIEKTPOJIN3A.
28. Koppo3sus. Buast koppo3un. CriocoOb! 3aUThl METAIOB OT KOPPO3HH.

Ilpumepuvle npakmuyeckue 3a0anus:

1. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD MpoTekanus peakinu CaOg) + 2 Cpo =
= CaCz ) + COq), AHr = 460 x/Ix npu crangapTHBIX yciaoBusaX. Paccuuraiite Temneparypy Hadana
peakiuu, ecoun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaC)= 70 Jx/Mons-K;
S(CO)=197 Hx/mons-K.

2. T'omorenHas peakuusi mporekaeT mo ypaBHeHutro Hx ¢y + I ¢ = 2 HIly. Hauanbnas
KOHIIeHTpanuss Bojpopoaa 2,1 mons/n, uoga 1,5 monw/n. Bo ckombko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

3. B 2 1 pactBopa runpokcua kanbius conepxkurcs 478,8 r Ca(OH)z2. [InotHocts pactBopa 1,14
r/mi. Paccumraiite crnemyromue KoHneHTpamuu noixydusiierocs: pacreopa: o(Ca(OH)z); Cwm; Co;
Cm; N(Ca(OH)2) u N (H20); T.

4. Omnpepnenute NPOAYKTHl pPEAaKIMH B CIEAYIOIIMX B3auMojaeWcTBUsx. Hamummre ux B
MOJIEKYJIIPHOM U MIOHHOM opMax:

Al(OH)3 + NaOH —, K>CO3 + H2SO4 —, H2S + KOH —.

5. HanmcaTh MOHHBIE U MOJIEKYJISIpHBbIE YpaBHEeHUs peakuuit rugponunza coneil: KsPOs; NaxSOs;
ZnClo.

6. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil:

K2Cr207 + FeSO4 + H2SO4 — , KMnOs + NaSO3 + H20 —.

7. HanucaTb D3JEKTPOHHBIE YpPaBHEHHUS ODIIEKTPOJIHBIX IIPOLECCOB, YPAaBHEHHUE CYMMAapHOMU
TOKOOOpa3yromie peakuuu, BeMUCIUTh DJ]C ranpbBaHUYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUH
1oHOB MeTaioB pasHsl: [AlI¥*]=0,001 momns/1, [C0%*]=0,1 Mons/m.

YK-1.2: Kpurtnuecku oneHuBaeT HaJIeKHOCTb Ilpumepnvle npakmuueckue 3a0anus

HMCTOYHUKOB MH(pOpManuu, paboraet
C MPOTUBOPEUNBOM HHPOpMaLuei u3

pasHBIX HWCTOYHUKOB, OIPENENsIeT
pooebl B uHpOopMaluy,
HE00X0 MO TS penieHus

1. dns peakuuu CHs ¢y + CO2 ) = 2 CO () + 2 Hz () onipenenuTe BO3MOKHOE HApaBIECHUE
CaMOIIPOM3BONLHOTO TeUEHHs PEaKINU MIPU CTAHAAPTHBIX yCIOBUAX M Tipu  Temmepatype T =927°C,
eciu TemmoBol 3¢ ¢eKT peakiuu 10 3aJaHHOW TemIrepaTypbl HE M3MEHHUTCS. YKaxuTe: a)
BBIJICJIICTCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJE€ peakuuu; 0) NMpUUMHY HAWJEHHOTO W3MEHEHHUS
sHTponuu. Paccunralite TeMiiepaTypy Hadajga pEakliH.




Kon
WHIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

poOIeMHOM
MIPOEKTUPYET
yCTpaHEHUIO

CUTyaluu, nu
npouecCbl 110 HUX

2. Breipaszure depe3 KOHIEHTpAIMKA PEareHTOB KOHCTAHTHI PAaBHOBECHS CIEAYIOIIUX PEaKIHi
Nowy + 3 Hoey = 2 NHsp), AH = -92,2 kJIx. YkaxuTe HanpaBJICHHE CMEIICHUS XHUMHYECKOTO
PaBHOBECHSI STHX PEAKLUi: a) MpU MOHIKEHUH TEMIIEPaTyphl, €CIIM JaBJICHUE TOCTOSHHO; 0) pu
MOBBILICHUH JIABJICHUS, €CIIH TeMIIEpaTypa MOCTOSHHA.

3. CkoIbKO MUUTMIHTPOB 96%-HOTO pacTBOpa CEpHOW KHUCIOTHI C IUIOTHOCTHIO 1,84 T/mi
notpeOyeTcst Ay npurorosienus 2 i1 0,25M pactBopa?

4. Kakwe wu3 cienymoomux coieil moasepratorcs ruaposusy: NaxSiOz. Cu(NOs).. KBr?
CocTtaBpTe MOHHBIE M MOJEKYJSPHBbIE ypaBHEHHUsS THAPOIU3a COOTBETCTBYHOMMX coieil. Kakoe
3Hauenune pH (< wi> 7) UMEI0T pacTBOPHI ATUX COJIEH?

5. 301b ruapokcuaa Maraus noiaydeH mytem cmemuBanus 0,02 1 0,011, pactBopa MgClz u
0,028 1 0,005 u. pactBopa NaOH. Onpenenure 3apsi 4acTUIl MOJYYEHHOTO 30Ji1 U HAMHIINUTE
dbopMyIly €ro MUIIEIUIHI.

6. PaccunTaiiTe 2JIEKTPOABIIKYILYIO CHIIy U OINpPENEIUTE HAIpPaBJIEHUE CaMOIPOU3BOJIBHOIO
MPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIIOBUSIX, UCTIONB3YS 3HAYCHUS
OKHCJIUTEIILHO-BOCCTAHOBUTENBHBIX MoTeHmmanos Hl + HiPOs — J, + H3POs + H20.

7. TlpuBegute cXeMbl SJEKTPOJHBIX MPOIECCOB U MOJEKYJSpPHBIE ypaBHEHHUS peEaKIu,
MIPOTEKAIOIIUX ITPH AJIEKTPOXUMHUYECKON Koppo3un raibBanonapbl Co/Ni: a) B kucioi cpeze; 6) Bo
BIQXKHOM Bo3nyxe. Onpenenute yObUIb MacChl aHO/Ia IPU KOPPO3HH B KUCIIO# cpenie 3a 20 MUH, eclu
cKopocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe AJIEKTPOHHO-MOHHBIE YPaBHEHHS JJIEKTPOJHBIX IMPOLIECCOB (aHOA MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHUE PEAKIINH, TPOUCXOISIICH MpH dieKTposnse pactBopa CoSO4, Berancnure
(bakTHYecKoe KOJUYECTBO MeTaylia, MojdydeHHOro Ha kartoie mpu snektpoiuse Co(NOz)2, ecin
DIIEKTPOJIM3 TPOBOJMIIM B Te4eHWH | 4. Beixog meramna mo Toky coctaBmi 85%. Ykaxwure
BO3MO)KHbIE PUYMHBI YMEHBIIEHHS BBIX0JIa METAJIA 110 CPABHEHUIO C PACYETHBIM.

YK-1.3

PazpabaTbiBaeT u COJepKATEIbHO
apryMEHTHUPYET CTPATErHI0 peIIeHUs
NpOoOJEMHON CHUTyallud Ha OCHOBE
CUCTEMHOTO u
MEXIUCHUIIMHAPHOTO  IIOJIXO/IOB;
CTPOUT  CIEHAPHUH  pealu3aluu
CTPaTErny, OMIPENENssl BO3MOKHBIE
pUCKM W Tpeajaras MOyTH  UX

Ilpumepnvie npakmuueckue 3a0anus:

1. Onpenenuth, ¢ KAKUMU M3 YKa3aHHBIX HIDKE BEIIECTB MOXET B3aMMOJEHCTBOBATH pPacTBOP
THJIpOKCUIa Kanmus: HomoBonoponHas kuciota, xjaopun meau (II), oxcun yraepoma (IV), oxcun
ceunua (II), rugpokcun amoMuHus, THAPOKCHA aMMOHHUS. CoOCTaBbT€ ypaBHEHHUS BO3MOXHBIX
peaknuii B MOJIEKYJISIPHOW U MOHHO-MOJIEKYJISIpHOU (opmax.

2. OmnpexmennuTe BO3MOKHOCTH BOCCTAHOBJEHHS okcuaa kenmesa FesOs yriepomom mpu
CTaHJApTHBIX ycnoBusX, U Temrneparype 1100 K. Peakmust BoccranoBnenust FesOa: Fe3Osx) +4Cx) =
= 3Few) + 4CO(y




Kon WHaukaTop AOCTHKEHUS
OneHouHble CpeacTBa
MHIMKATOpa KOMIIETCHIINH
yCTpaHEHUS 3. TemneparypHblii K03 (HUITHEHT peakyu paBeH 2,5. Kak U3MEHUTCSI CKOPOCTh PEAKIMU: a) IPH

noBbIIIeHHH TeMriepaTypbl oT 60 mo 100°C; 6) nmpu oxJaXIeHUH pPeaknuoOHHON cMmecu OT 50 10
30°C?

4. 1ns obparumoit peakiun FesOuk) + Hapy = 3FeO) + H2Ory3anumurre BbipakeHne KOHCTAHThI
paBHoBecust AH°, k/bx = + 69,8. Ilpemioxure cnocoObl yBeIUYEHHs] KOHLEHTPALMU ITPOTYKTOB
peaxiuu.

5. Ilpu mnpoxanMBaHMM METANIMYECKOTr0 TUTaHa oOpa3yercs Oenblii MOpOIIOK, KOTOPBIN
pacTBOpsieTCsl B KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTE€ M CIUIABJIAETCA CO Imeioybio. Uto
npejcTaBisieT coboil 3To coeauHenne? Hanummure ypaBHEeHUS BCEX YKA3aHHBIX PEAKIUil.

6. CKOJIBKO MUJUTMIUTPOB 96%-HOro pacTBOpa CEpHON KHUCIOTHI C IMIOTHOCTBHIO 1,84 r/mi
notpedyercs ans npurorosienus 2 i1 0,25M pactopa?

7. Kakue BemecTBa M B KAaKOM KOJHYECTBE BBIACIATCS TIpu mnpoxoxiaeHun 48250 Kin
aNeKTpuUecTBa 4epe3 pactBop xiyopuaa mapranna (II)? CocraBpTe cxemy 3JIEKTpOJU3a 3TOTO
pacTBopa.

8. AnroMuHUM ckilenan ¢ Meabto. Kakoif u3 MetamioB OyAeT KOppOJaAUpOBaTh B Cpelie CEPHOU
KHCJIOTBI M aTMoc(epe BiIakHOro Bo3ayxa? CocTaBbTe CXEMBbI AIEKTPOXUMHUYECKON KOPPO3UH.

9. [IpoBecTn aHANW3 BIUSHUS KOHIEHTPAIMH HA CKOPOCTh XuMmuueckoil peakmun NaxS;03 +
H2SOs = S + SO2 + Na:SOs4 + H20 mno skcnepuMeHTanbHBIM JaHHBIM. [IpoBectu 00pabOTKy
MOJIyYEHHBIX JaHHBIX C HCIIOJIb30BAaHHMEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHM.
Pe3ynpTarhl ONTOB MpPEACTaBUTH B BHJIE TAOTUIIHI 1.

Tabauna 1
Howmep O0Bem, M1 KoHnuenTpanus Bpems Ckopoctb
OITbITa Na2S,03 H,O H2SO04 Na>S»03, 102 | mosBieHus peaknuu, 10,
MOJIB/JI 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 52

5 5 3 2 6,5

[To nanHBIM TabMUIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUU
THOCYJIb(aTa HATPHUs, OTIOKHUB Ha ocH abcrucc koHmeHtparuio Na»S;Os, a Ha ocw OpJMHAT —




Kon WNupnukaTop nocTukeHus

OneHouHble CpeacTBa
MHIIIKATOpa KOMITETCHIIUH

CKOPOCTb pCaKIUU.
CI[CJ'IaTB BbIBOJ O 3aBUCHUMOCTH CKOPOCTHU PCAKIIMHU OT KOHICHTpAalUun TI/IOCYJ'IB(i)aTa HaTpH:I.




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:

«32a4TeHO» - 00y4YarolUiicsl JeMOHCTPUPYET HOPOrOBbI ypOBEHb CHOPMHPOBAHHOCTU
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 324YTeHO0» - 00y4arolLHiics He MOXKET [T0Ka3aTh 3HAHUS Ha yPOBHE BOCIIPOU3BEACHNUS U
00BbsicHeHUsT HH(OPMAINK, HE MOXKET IOKa3aTh MHTEIJICKTYaIbHbIC HABBIKH PEIICHHUS MPOCTHIX
3aj1ad.



