MWHUCTEPCTBO HAYKH K BBICIIET'O OBPA30BAHWS
POCCUHMCKOW ®EJEPALIA

DejtepaibHOE FOCYIAPCTBEHHOE CIOKETHOE 06pasoBaTeIFHOE YUPKICHHE
BEICIIIETO 00pa3OBaHus
«MargMTOrOpeKHi rocy 1apCTBEHHbIH TEXHHHECKHH YHUBEPCHTCT HM. K
Hocosax»

PABOYASI IPOTPAMMA JUCIHITAHBI (MOJLY JIST)

XuMna

HanpagiieRre TOATOTOBKH (CTIETHATEHOCTE)
13.03.02 DrnekTposHEPTeTHKA ¥ JNEKTPOTCXHHKA

HanpasneHHOCT {IpodHb/CIeHATH3AIHS) TPOFPaMMb]
DnexTpocHadKeH e

YpoBeHE BhiciIero 0Gpa3oBanns - bakanaspHar

dopma o6YICHHA
320YHAE

Uncrrryt/ daxynbreT VIACTHTYT €CTECTBO3HAHMSA W CTAH/APTH3AUMH
Kadenpa Kumuu

Kype |

MarauToropck
2026 rox



PaGouas mporpamMMa COCTABIeHa Ha OCHOBE OTOC BO - 6akanaspuar 1o
HaIpaBIeHHIO NOATOTOBKY 13.03.02 BneKrposHepreTAKa U INCKTPOTEXHAKA (npuxa3
Muro6prayku Pocenn o1 28.02.2018 1. Ne 144)

Pafouas nporpamMma paccMoTpeHa 1 ono6peHa HA 3aCCIaRHH K prt  XuMHA
78.01.2026, mpotoxon No 4 %/eﬂ
3as, kadenpoil - ) E.A. Bonkosa
7
PaGouas nporpamma ogoGpeHa MeTonmaecKoii komucege#dr ERC
02.02.2026 . mporoxox Ne 4 /;KW;T ;
[peacenarent 2 10.B. Comosa

CornacoBaso: 1—/

3ap. kadenpol DreKTpOCcHAGKEHHH MPOMBIIIICHHEIX NPT DAATAH

A.B.Bapranosa

PaGouas nporpaMma COCTaBIICHA. (ﬁ’ /
noneHT Kadenpsl XAMER, K.0.H. . ' T.H. 3aiiuesa

PereH3eHT: %
morieHT MuXT, K.T.H. H.IO. CpeunnkoBa
\Y




JIner akTyanusanuu padoyeil nporpaMmsl

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

[Iporokom ot 20 r. Ne
3aB. kadenpoii E.A. BonkoBa

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

[Iporokonm ot 20 1. Ne

3aB. kadeapoii E.A. Bonkosa

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

IIporokom or 20 . Ne
3aB. kadeapoii E.A. BonkoBa

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XuMHH

IIporokom or 20 . Ne
3aB. kadeapoii E.A. BonkoBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl XUMUU

[Iporokom ot 20 1. Ne

3aB. xadenpoit E.A. Bonkosa




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOATEIHHOU PabOThl, HEOOXOAUMBIX ISl IPUMEHEHUSI XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumnirHa XuMus BXOAUT B 00s13aTEIbHYIO 4aCTh Y4€OHOI 0 I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

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

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHU ), IOJyYEHHbIE IPU U3YYECHUH JAHHOM JUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHust

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

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-3 CriocobeH mprUMeHsITh COOTBETCTBYIOIIMM (PU3NKO-MaTeMaTHYECKUH anmapar,
METO/IbI aHAJIM3a U MOJEIIMPOBAHUS, TEOPETHUECKOTO U KCIIEPUMEHTAIILHOTO HCCIIEA0BaHNUS
IIpH pelIeHnr TpodecCHOHATbHBIX 3a7a4

OIIK-3.1 Hcnonp3yeT METOABI aHAJIN3a U MOJIETIUPOBAHUS NIPU PELICHUU
npodecCHOHATBHBIX 33]a4, MOICIMPOBAHNUHN U IPOEKTUPOBAHUU
DHEPrOCUCTEM

OIIK-3.2 Crnoco0OeH NpuMEeHSATh COOTBETCTBYIOLIUHN (PU3NKO-MaTeMaTUUECKUN
anmnapar Ipyu TEOPETUUYECKOM U SKCIIEPUMEHTAIbHOM HCCIIEI0BaHUNU B
peIIeHNH 3324 YHEProcOepeKeHns




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

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

HHUCJIIC:

— KOHTakTHas pabora — 10,7 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;

— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padora — 93,4 akaj. 4acos;
— B (popme npakTudeckoil moaroToBku — 0 akai. vac;

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

AynuropHas % o
KOHTaKTHas padora E z dopma TeKyIero
S B
B aKaJl. yacax o un KOHTPOJIS
Paznen/ Tema 2 (B axan ) =l = N P Kox
> 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JTUCLUTUTAHBI 2 [~ . | xommerenuu
O paboThI MIPOMEKYTOUHOM
na6. | mpakr. [ € &
Tlek. g aTTeCTaluu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
U3y4YeHUE
4eOHOH U 3amuTa
1.1 Xumnueckas y N - N OIIK-3.1,
14 Hay4YHOU KOHTPOJIbHOU
TEPMOIMHAMHUKA OIIK-3.2
JATEPaTypHI; paboTHL.
- perieHne
KOHTPOJIBHOM
paboTHI.
CaMOCTOSITENEHOE
n3ydeHue
y4eOHOM U 3ammra OTK-3.1
1.2 Xumudeckass KHHETHKA 14 HayqIHOU KOHTPOJBHON OITK 3' 2’
JIUTEPaTypBI; paboThL. '
- peuieHue
KOHTPOJIbHOM
1 paboTHI.
- oopmieHHE
oTyera 1o
1a00PaTOPHBIM
pabotawm;
- 3amura
CaMOCTOSITENEHOE n1abopaToOpHON
OI1K-3.1,
1.3 PactBopsl 2 4 19,4 HU3y4YECHHE paboTsbl. 3ammura OITK-3.2
yueOHOM U KOHTPOJIbHOI '
Hay4YHOH paboThl
JIUTEPATYPBHI;
- peleHue
KOHTPOJIBHOU
paboTHL.
- 3amura
e OIIK-3.1,
1.4 TucniepcHble CUCTEMBI 14 | camocTosTeNnBEHOE KOHTPOJIbHOU OITK-3.2
H3y4YCHHE paboTHI. '




yueOHOM U
Hay4YHOU
JUTEpaTypBhl;
- pelenue
KOHTPOJILHOU
paboThl.

1.5 OkucnurenpHO-
BOCCTAHOBUTEILHEIE

IpOUIEeCChl

14

CaMOCTOSITETTbHOE
u3ydyeHue
yueOHO U
Hay4YHOU
JUTEPATYPBHI;
- perieHne
KOHTPOJIBHON
paboTsI.

3amuTa
KOHTPOJILHOU
paboThL.

OIIK-3.1,
OIIK-3.2

1.6 DnekTpoXuMHYECKHE
CHCTEMBI

18

- oopmieHHE
oT4eTa Mo
11a00PaTOPHBIM
paboram;
CaMOCTOSITETTbHOE
n3yJdeHue
y4eOHO#t n

HayqIHOU
JIMTEPaTypBI;
- perieHue
KOHTPOJIBHOU
paboThI.

3amura
nabopaTopHO
paboThl. 3amura
KOHTPOJBHON
paboTsl

OIIK-3.1,
OIIK-3.2

Wroro no pazneny

93,4

3a4eT

93,4

Wroro 3a cemectp

HToro no nuCHUMIIIMHE

93,4

3a4€T




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

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

[ToMHUMO 3TOTO B JIEKIIUH MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B MPOIIECCE MPETOAaBaHUS IUCHUILTHHBI «XUMHUS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAaUOOJIEE MOJIHO PEATU30BaTh METO/1 MPOOIEMHOTO 00yUEHUS Yepe3 MOCTaHOBKY
po0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBICHHUH, PeaKLUi UITH ITPOLIECCOB.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3alliH, B X0/I€ KOTOPBIX U3JI0KEHHE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX paboT, B X0€ KOTOPbIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
paloTax BBIIOIHIIOTCS IPYIIOBBIC UM UHIMBHUyaIbHbIC 3a/IaHU 110 IPONHAECHHON TEME.
ITpu npoBeneHun 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMeHeHreM. Kpome toro, 1ienecoo0pa3Ho UCIOJIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas napa, BapHMallMOHHas Ilapa; COBMEILAs €€ ¢ TEXHOJIOIHel MOAYJIbHOTO
oOyueHus. BeIMOTHUB 3KCIEpUMEHT, 00ydaromuecs GopMyIUpyrOT 0000IIEHHBIE BHIBOIbI
10 CEpUU OIBITOB, UCIOJb3Ys PUEMbl aHAJIOTUH U CPAaBHEHMUS.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyICHHUs] TEOPETUYECKOI0 MaTepraa, H3JI0KeHHOTO
IpernoiaBaTeseM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSTENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOUUTENIbHOMY KOHTpomo. [Tpu npoBenenun pyoexHOro u
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 3aJlauaMu, CTOSIIIUMHU MIEpe]] TPeroiaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENICHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, MOJIYYE€HHBIX ITPH U3YYE€HUH Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B IPUMEHEHHUH MOJTyYSHHBIX 3HAaHUH, YMEHUI U HaBBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTH3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinune oT 00bIYHOT0 TECTUPOBAHUS TaKOH
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPOUTH TECT, MPOAHATU3NPOBATh
OIMOKH U TIPOUTH TECT BTOPUIHO.

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[IpencraBieno B mpuioxeHuu 1.



7 OueHO4YHbIE CPeICTBA ISl POBECHUs POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITUHBI

a) OcHoBHAas JMTEpPaTypa:

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

Tekct :anexkTpoHHBIH // JIaHb : 3neKTpoHHO-0MOMoTeYHas cuctema. — URL:
https://reader.lanbook.com/book/210221  (mara obparuenus: 15.01.2026). — Pexum

JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTENeH.

2. Axmeros, H. C. OGmias u HeopraHudeckas Xumus : yaeOHuk s By3os / H. C.
AxmeroB. — 14-e uzn., crep. — Cankr-IlerepOypr : Jlanb, 2025. — 744 ¢. — ISBN 978-5-

507-50851-8. — TekcT : anmekTpoHHbIH // JIaHb : 37eKTpOHHO-O0MOIMOTEeYHAsI CHCTEMA.
— URL.: https://e.lanbook.com/book/481298 (mara oOparuenus: 18.01.2026). — Pexxum
JIOCTYMA: JIsl aBTOPU3. MOJIb30BATENECH.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Komsima, JI. T'. Xumus : yae6noe mocodue / JI. I'. Konsna, JI. T'. Tapactok ; MI'TYV. -
Maruutoropek : MI'TV, 2015. - 1 anektpos. ont. guck (CD-ROM). - 3ari1. ¢ TuTyi1. SKpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/1190 (mara oGpareHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus A0CTyHbI Takke Ha CD-
ROM.

2. Mynnuna, 3. P. OCHOBHbIE KJ1acChl HEOPraHMYECKUX COEIMHEHUH | yueOHoe
noco6ue [ By3oB] / 3. P. Mymnuna ; MarHUTOrOpcKuii TOCY1apCTBEHHBIA TEXHUIECKUH
yausepcuteT uM. I'. Y. HocoBa. - Maraurtoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyn. ’kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274  (nata oOpareHus:
30.01.2026). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 3IeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. MymuHa, 3. P. XuMmnuueckas TepMoiMHaMUKa : pakTukym / O. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884  (xara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKTpoHHbIN. - CBeleHHs A0CTyMHBI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumnueckast kuHeTuka. CoCcTOssHHEe XMMUYECKOTO pAaBHOBECHS :
npaktukym / O. A. Mumypuna, O. P. Mymiuna, O. B. EpmioBa ; Marauroropckuii roc.
texHuueckui yH-T uM. I'. Y. HocoBa. - Maraurtoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1
CD-ROM. - 3arm. ¢ tutyin. okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698  (nmara obpareHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

5. Mensnuxk, H. JI. PactBopsl : npaktukym / H. JI. Measuuk, 3. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckuil yH-T uM. ['. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (xara oOpamieHus:
30.01.2026). - MakpooObeKT. - TekcT : aneKkTpoHHBIN. - CBeeHus AoCcTymHbI Takke Ha CD-
ROM.

6. Menanuk, H. JI. Tucniepcubie cucremsl : npaktukym / H. JI. Measuuk, 3. P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexunueckuii yH-T um. I'. M. Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arx. ¢ TuTyn. SKpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20681 (nata oOparieHwus:



https://host.megaprolib.net/MP0109/Download/MObject/1190
https://host.megaprolib.net/MP0109/Download/MObject/20274
https://host.megaprolib.net/MP0109/Download/MObject/2884
https://host.megaprolib.net/MP0109/Download/MObject/20698
https://host.megaprolib.net/MP0109/Download/MObject/2605
https://host.megaprolib.net/MP0109/Download/MObject/20681

30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHBIN. - CBeeHus AocTymHbI Takke Ha CD-
ROM.

7. MymiuHza, 3. P. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIUU | IPAKTUKYM [ 17151
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHuTOropcKuii roc. TEXHUYECKH yH-T UM. [
. Hocoga. - Maraurtoropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
akpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (nmara
oopamenus: 30.01.2026). - MakpooObeKT. - TekcT : aneKTpoHHBIN. - CBEICHUS TOCTYITHBI
takxe Ha CD-ROM.

8. Konana, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHbBIE peakiui. OCHOBBI
anekTpoxumuu : yaebnoe nocobue / JI. I'. Komsina, 3. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 58 c. : mi., Tabin. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/159  (mata oOpaiieHus:
30.01.2026). - MakpooOBeKT. - TeKCT : AIEeKTPOHHBIN.

9. Mymuna, 3. P. DiekTpoxuMus : IpakTUKyM [ By30B] / O. P. Mymmuna, O. A.
MumypuHa ; Marautoropckuii roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886  (xara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeieHus 0CTyHbI Takke Ha CD-
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9 MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JTUCHUIIMHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTICYeHHE AUCITUTUINHBI BKITFOYACT:

VYueOHbIe ayTUTOPUH ISl IPOBECHUS 3aHATHI JIGKIUOHHOTO TUMa. OCHaleHHUE:
MynbTUMEMIHBIC CPECTBA XPAHSHHUS, IEPEAAYH U MPEICTABICHIS HHPOPMAIIHH.

VYueOHbIe ayIMTOPUH JUIs TIPOBEACHUS 1a00PaTOPHBIX 3aHSITHI, TPYIIIOBBIX U
VHIMBHyJIbHBIX KOHCYJIbTAINI, TEKYILIETO KOHTPOJIS K IPOMEKYTOUHON aTTECTaIHH.
Ocnamenue: O60pya0BaHME ISl BBITOJIHEHUS JTA0OPATOPHBIX padOT, XUMHUYECKas TIOCY/Ia,
peakTuBbl, Harssiiaple MaTepuaibl: TaOIHIbI, CXEMBI, TUIAKATHL.

[TomemeHus A7k CaMOCTOSTENLHOM padoThl 00ydaromuxcsi. OcHaIeHUE:
[Mepconanbhbie kommboTeps ¢ naketom MS Office, Beixogom B IHTEpHET U ¢ JOCTYIIOM B
AIIEKTPOHHYIO MHPOPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

[Tomerenus st XpaHeHUs! U TPOPHIAKTHIECKOTO 00CTy)KMBaHUsI y4eOHOTO
obopynoBanusi. OcHamenue: Cremiaxu, ceiibl i XxpaHeHus yaeOHOro 000py10BaHuUsI.
WucTpyMeHTsI 17151 peMOoHTa 1a00paTOPHOro 000PYAOBAHHS.



INPUJIOKEHUE 1

6. YueGHO-MeTo[uuecKoe 0beciedeHre CaMOCTOSITEIbHON paboThl 00yJaOUXCs

CamocrosTenpHasg paboTa oOyJyaroIUXcs MOJIpasziesigeTcs Ha ayJINTOPHYI0, KOTopas
IIPOMCXOJUT KaK BO BpeMs JJaO0PaTOPHBIX 3aHATHUH, TaK U HA IIJIAHOBBIX KOHCYJIBTAIUAX, I HA
BHEAY/IUTOPHYIO, IPOUCXOJAIIYI0 BO BpeMsA IIOJITOTOBKU OOYYAIOIIMMHUCSA OTYETOB IIO
71a60pPaTOPHBIM 3aHATHUAM U BBIIIOJTHEHUS JIOMAITHUX 33/TaHUH.

AynuTopHas caMoCTosITeJIbHass paboTa OOyJaloImUXcs IMIPeAIoaraeT IPOXOXKIAeHUe
TECTUPOBAHUA IO KaXKJOMy paszely AUCIHUIUIMHBL. TecThl BKIIOYAIOT TEOPETUYECKHE U
NPAKTUYECKHE 3a/IaHUs, OTBETHI HA KOTOPBIC TPEOYIOT rIyOOKOro MOHUMAHUS U3y4EHHOTO MaTepuara.
TecThl MOCTPOSHBI €MHOOOPA3HO: K KaXIOMY BOIPOCY HpEIIaracTcsi 4eThbipe BapHaHTa OTBETOB,
Cper KOTOPBIX OJIMH HJIA HECKOJIBKO MPaBWIbHBIX. OOpabOTKa pe3ysibTaTOB OCYIICCTBISICTCS IIyTEM
COIIOCTABJICHUSI MIOJIYYCHHBIX PE3yJIbTATOB C ATAJIOHHBIMH M IPOTEKACT OYEHb OBICTPO. MakcuMaibHOe
KOJINYECTBO OaUIOB B Kaxk10ii Teme Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TEeCTOBBIX 3aJaHUM 119 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oayia.

Teer Ne 1

1. Ilpu paccMOTpEHUU XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEareHThbI
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOAHbIE PEareHThl U IPOAYKThl PEaKLUU
2. Tlepserlii 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKH MAaTEMAaTHIECKU 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= A (- EA/RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxiuu:
a) SHTAJIBNNS PEaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoil 3¢ ekt peakuuu otpunarenex (Q< 0)
B) SHTAJIBINS PEAKIIMOHHON cucTeMbl yMeHbiaercst (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CHCTEMBbI MOBBIIIAETCS
4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!

a) AUcr B) Q 1013
6) AHozgg F) AHct
5. Kakwue u3 npuBeJCHHBIX PEaKIUil SBISIOTCS SHAOTCPMHUCCKUMU?
a) 1/2 N+ 3/2H;=NHj , AH = — 46 K]]x/mMoib
6) Hy+4/2 0,=H;0, AH = -242 K]I>/monb
B) /2 N2+ 1/2 0,=NO , AH =90 K]I>x/momb
r) 1/2 Hy+ 1/2 1,=HI, AH = 26 K]I>x/M0b

6. Kakasg u3 HamMcaHHBIX HMKE PEaKIMH OTBEYaeT TEeIuloTe oOpa3oBaHMs okcuja azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N+ 1/2 0, =NO
06) N+ 1/2 O,=NO r) NHz+5/20, =2NO+3H;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO w T C (rpadur) = Cu w T Co (), TOTIIOTHIIOCH 22 xJI>K TETJIOTHI.
OHTanenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735



8. Husa peakmum  NiO ) + C (pagum = Ni o + CO (. Ompeznenure BO3MOKHOE HAIpPABICHUE
CaMOITPOU3BOJILHOTO TEUEHUS pEAaKLIUU IIPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMiieparype 627°C.

BemtectBo AH®293  (KJI>k/MOJIB) S°9s  (x/Monp*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

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

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak u3MeHseTcst SHTPONUS PHU Pa3TI0KEHUN KapOoHaTa KaJIbIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs I') HE 3HaI0

10. JTanHas peakius:

2KC103 (TB) —2KCl (TB)+302 (r) AH<O

MO3KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET NMPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo reMe «XHUMHYECKask KHHETHKA»: TIEPBOE, BTOPOE, TPEThE, YETBEPTOE H MATOC 3aIaHuUs
ouenusarorcda B 0,5 6aia; mecroe, ceAbMOE, BOCbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAaAIaToe
—B 2,5 Oaia.

Teer Ne 1

1. Pazpen xumuu, U3y4arouIuil CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEaKIUi, Ha3bIBACTCS
a) XUMHAYecKas TEpMOIMHAMHKA
0) TEpPMOXUMHS
B) XUMHUYECKasi KHHETHKA
2. CKOpOCTh XMMHUYECKOW peakluu — 370 ...
a) BpeMs, 32 KOTOPOE MOJHOCTHIO PACXOYETCsl OJJTHO U3 UCXOJHBIX BEIIECTB
0) U3MEHEHHUE KOJINYEeCTBA BEILIECTBA PEAareHTOB (MU MPOAYKTOB) PEAKLIMH B €IUHUILY BPEMEHH B
enuHuIEe 00BeMa
B) KOJIMUECTBO BEILIECTBA MPOJYKTOB PEaKIM K MOMEHTY OKOHYAHUS PEaKLUU
3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakinuu?
a) MOIIb T ¢
0) Oe3pa3zmepHas BeIMYMHA
B) MOJIB”
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pPEeaKLIUi?
a) OT IPUPOJIBI PearupyroINX BEIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIIHOHHOTO cocy/a
5. CocTosiHuE XUMUYECKOTO paBHOBECHS 00pPaTHUMBIX ITPOLIECCOB KOJIMUYECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH NPOJYKTOB PEaKIHH
0) DHEpruei aKTUBU3AIUN
B) KOHCTaHTOH paBHOBECHS
6. Kak 3anucsiBaercs BoipaxkeHHe it ckopocTu peakiuun 4 NO ) + 6 HO =4 NH3 () +5 O, ()
a) V = K[NO]*[H.0] 6) V = k[NH3][O3] B) V = k[NOJ*[H.0]°
7. Kak 3anuiercs BeIpaskeHue JJIs1 KOHCTaHThI paBHOBecHs peakuuu A +2 B = C +D?



a) K = [C][D] / [A][B]’
6) Kp = [C][D] / [A][B]
») Kp = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3bpiBaeT 3HaYCHHUE TEIIOBOro A (deKTa peakiuu?
ayl E _%

A
6) 2 2
B) 3

i/

A

A\

v

XOJI PEaKINK

9. Uto MOXHO cKa3aTh O peaKkIuy, U300paKEHHOW Ha AMarpaMMe K Borpocy 8?7

a) 9K30TepMHUUECKas peaKus

0) SHIOTEepMHUYECKAs PEaKIUs

B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakuuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEILAaeTCsl BIIEBO.

a) MPY MOHUKEHUH TEMIIEPATYPhI

0) TIpY MOBBIICHUH TEMIIEPATYPHI

B) IIPU MOBBILICHUH JIaBJICHUS
11. Jina peaxkuuu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBeCcHast KOHIIEHTpalUsl BOJopo/ia paBHa 1,2 Mouib/1. BerurcnuTe UCXOAHYIO KOHIIEHTPAIUIO
BOJIOpO/a.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOphI»: MepBOe 3aJaHHMe OICHMBaeTcsl B | Oayur; BTOpOE, TPEThE,
4eTBEPTOE, MIATOE M IIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCbMOE, JIEBATOE U IECATOE — B

0,5 6anna.

Tect Nel

1. s ypaBHenus peakiuu Cu SO4 + KOH —... cokpallieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K'+S04 =K,S0,
2) Cu®* + S0, +2K* + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH)2{ + SO,*
4) Cu** +20H = Cu(OH),4d
2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. Ins momasnienust ruaponusa xiaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa30aBUTH PACTBOP BOJOM
4) TIOBBICHTBH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJIEHHBIM U3 TUApOCyiIbdaTa KajlblUs U BOJBI, CyMMa



K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTMCCOIMAIINKA PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasHa 3,27-107° 1/ 100r H,O. Omnpenenute MpoM3BeIcHIE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,710° 4)2,31:10°°

7. MaccoBas 10J1sl paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE

1) Maccel BelecTBa K Macce BOJIbI

2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIBI

3) Macchl BeliecTBa K Macce pacTBopa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3JIeKTpOIMTaM OTHOCHUTCS ...

1) rEaPOKCH aMMOHHUSI

2) TUAPOKCH] KaJus

3) xJopuI Kaublus

4) MaprasioBas KUCJIOTa
9. U3BecTHO, 4TO BOJHBIC PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO WU KHCIYIO Cpemy.
[IpuuuHOii 3TOTO SIBNISAETCS ...

1) osnexTponu3 coeit

2) IUCTIPOIOPIIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH
10.3na4yenne PH uncroit Boswt ipu 25°C cocraBisieT

N1 2) 7 3)0 4) 10
JAncnepcHblie cMCTEMBI

B Tecrax mo Teme «JlucrepcHbIE CHCTEMBI». IIEpPBOE, BTOPOE, TPEThE M YCTBEPTOE 3aJaHUs
olieHuBaroTca B 1 Oaiur; msIToe | 11ecToe 3aaalus - B 3 Oaja.

Tect Nel

1. Vkaxwure pa3Mepbl 4aCTUI] KOJUIOUJIHBIX CUCTEM

1) wmenbe 1 HM

2)  O6ombme 100 M

3) ot 1 ummo 100 uM
2. Kakue WOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMIA, YACTHIBI KOTOPOTO HMMEIOT
MIOJIOYKUTEILHBIN 3apsi?

1) KaTuoHBI

2)  aHUOHBI

3)  TOJIApHBIC MOJIEKYJT
3. Jlmst KaKoro 3IIEKTPOJIMTA TOPOT KOAryJIsiiiuy KOJUTOHU/A C MOJIOKHUTENBHO 3apsHKEeHHOW YacTHIICH
JOJDKEH OBITh HAMMEHBIITNM?

1)  xmopua Kanus

2) cynbdar Kanus

3) oprodocdar xamus
4.  Mumuenna 30711 UMeeT CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KaKOH DIICKTPOJIMT MTPAET POJIb HOHHOTO CTadMIn3aTopa’?

1)  xuopun xene3a (111)

2) Boja

3) TUAPOKCHU] KaJus
5. IIpu B3ammopeiictun 20 mn 0,001H nutpara cBunmna (II) ¢ 10 mun 0,02H cynpdarta kamus
oOpasyercsi 30ib cynab(dara cBuHma (ll). K kakomy smexTpomy AOMKHBI TEPEMENIaThCsl YaCTHIIBI
JHCTIEPCHOM (ha3bl MpH MeKTpoan3e?

1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS



2) K Karomy

3) kaHomy
6. B nBe xon0b1 HamuTO 1Mo 50 MIT 30715 THAPOKCHAA Keme3a. [[s Toro 4To0kl BBI3BATh KOATYIISIITUIO
3011 ToTpedoBasioch 100aBUTh: B epByto — 5,3 M 1H pactBopa xmopunaa kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berarcaute mopor KoaryJisiud Kaxaoro 3JeKTPOJIATA.

OKHCINTENBLHO-BOCCTAHOBUTEIbHbBIE Mpouecchl

B Tecrax mo Tteme «OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: IMEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3a1aHus oleHuBaroTes B 0,5 Oamia; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsToe — B 2,5 OajioB.

Tecr Ne 1

1. OxucnauTeNnb — 3TO aTOM, MOJIEKYJa WJIK UOH, KOTOPBIH ...
1) yBeNMYMBACT CBOIO CTEIICHb OKHCIICHHSI
2) IPUHHUMAET 3JICKTPOHBI
3) oTaaeT CBOM 3JICKTPOHBI
2. [Iporniecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOT/a ...
1) HeliTpasbHBIC ATOMBI IIPEBPAIIAIOTCS B MOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi/] HOHA YMCHBIIIACTCS
3) oTpHUIaTENbHBIN 3apsiT HOHA YBEITHYMBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHupoBaHus NPUHAJIEHKHUT ...
1) S+ 2HNO3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S =MgS
4. K BOCCTaHOBHUTEIISIM OTHOCSTCH ...
1)  Mertauibl, BOAOPO, YIIEPOT
2)  aKTUBHBIC HEMETAJUIBI
3)  DJIEMEHTHI, HaXOMAIINECS B CPETHEH YaCTH TIEPHOANICCKOM CHCTEMBI
5. CterneHn OKHUCIICHUSI KUCIIOPO/Ia a) B BOZE M 0) B IIEPOKCHJIE BOIOPOIa COOTBETCTBEHHO PABHHI . . .
1) a)-2;6)-2
2) a)—2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpefie, BOCCTaHABIUBAETCSA JO ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakiun, mpotekaroteit mo cxeme Cr,Sz + KNO3 2 K,CrO4 + K;SO4 + NO oKHCICHHIO TT0IBEPraroTCs
CIIEAYIOIINE DJIEMEHTHI ...
1) asorucepa
2)  cepaH XpoMm
3)  XpoMm u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiiy, IpUBEACHHOM B Borpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakin KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3)35

DJIEKTPOXMMHUYECKHE CHCTEMbI

B Ttecrax mo Teme ((3J'I€KTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD». TICPBOC, BTOPOC U IIATOC 3aJaHUSA
OIICHUBAIKOTCs B 1 68.J'IJ'I; TPETHC U YCTBCPTOC 3aJaHUSA— B 1,5 6anna; meCTOoC U CEABMOC — B 2 Gaa.

Tect Nel



1. DJIEKTPOAHBIN MOTEHIMAT ONPEACIISIOT 10 YPABHEHHUIO ...

1) Hepucra
2) Menneneesa-Kianeiipona
3) Bonbpumana
4) Appennyca
2. Paccunraiite DJIC ranbpBanuyeckoro siaementa MgMgSOy||CuSO,|/Cu npu craHmapTHBIX
YCIIOBHUSX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue npoayKThl 00pa3yroTcs Ha KaToje IPH JIEKTPOJIN3e pacTBopa HUTpara cepedpa?
1) BOJOPOT
2) cepedpo
3) a30THAas KUCIIOTa
4) KHCJIOPO/I
4, Ykaxure cymmy K03QGUIIMEHTOB B YpaBHEHUH 3JICKTpoJu3a pactBopa Hutpara meau (I1)
1) 12
2) 11
3) 10
4) 8
5. Kakass W3 TPUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBHUTENLHBIX  PEAKIUil  MPOTEKaeT

CaMOIIPOU3BOJILHO B NPSIMOM HallpaBJIeHUN?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4s + Na —...
4) HCI+Cu —...

6. Bbluuciute Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoiu3e Cyib(ara IUHKA, KOTOPBIi
npoBoAwn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:10*

2) 0,05

3) 0,013

4) 6,7-107
7. [IpuBenuTe cxeMbl HSJIEKTPOAHBIX MPOIECCOB M MOJEKYJISIPHOE YypaBHEHHME pPEaKIMH,

MPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHOkucion cpene. B
OTBETE YKOXKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

1) 6
2) 5
3 4
4 8

Breayautopsas  camocrostensuas pabora  obyuaompxes OCYIICCTBIIACTCA B BUAC MU3YUCHHUA JIMTCPATYphI 110
COOTBCTCTBYIOLIEMY pas3acily C Hpopa60TKOI>'I Marcpualia, O@OpMHeHHﬂ OTYETOB IIO Ha60paT0pHI)IM
pa60TaM U BBIIIOJTHCHHUA JOMAIIITHUX 3aﬂaHI/II>'I.

BapuaHThbl TeMaTH4YeCKHX JOMANIHUX 3a/IaHUI VIS BHEAYUTOPHON CaMOCTOSITEIbHOI PadoThI
CTYAEHTOB 110 TEMaM

Jlomaninee 3aganue Ne 1
1o teMe «XHMHYeCKasi TEPMOJAMHAMHUKA)

B ngomarHem 3amaHuu 1o TeMe « XuMudeckas TepMOJIMHAMUKAy: TIepBasi 3a/1a4a OI[CHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amauya Nel



Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOTMPOU3BOJIBHOTO TEUCHUSI PEAKIIMU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TETUIOBOM 3(PHEKT peakIuu 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICACTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; 0) MpUUYMHY HAWJACHHOTO H3MEHEHHUS HHTPOIIUU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO(y = Ca(OH)3 () + CoH; (1), monb3ysch
CTaHJAPTHBIMU TEIUIOTaMHU OOpa30BaHUs pearupyronmx BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCSA WU
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hypy + COzq)=CO () + Ho Of). TepMoxummuueckue ypaBHEHUS:

a) H, o T 150, ®= H,O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 o= 2 COZ ()» AH = -566,2 KZ[)K

Jlomamnee 3aganue No 2
mo TeMe «XMMHYeCKAsd KHHETUKA)

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

3amaua Nel
Peaknusa nporekaer no ypasHenuto: O; y +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh mpsAMou peakumu, korga npopearupyet 30% CO? Bo ckoIbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIUUUTh JaBlIeHUE B CHCTEME B JBa pasa?

3amaya Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MuH.
Paccuuraiite Bpemsi, Mpu KOTOPOM 3TO ke KOJMYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO MPU TEMIIEpaType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo cKoiIbKO pa3 U3MEHUTCS
IIPU 3TOM CKOPOCTh pPEeaKIuu?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe ¢y + H20 () = FeO () + Hz (1), eciin paBHOBECHBIE KOHIEHTPALMU PEATUPYIOIIUX BEILECTB PABHBI:
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknmonHoi cucremsl: CO y + HoO ) = COz (7 + Hy () HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTe KOHIEHTPALIUN BCEX BELIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHIIEHTpAIMU PEareHTOB KOHCTAHTHI PABHOBECHS CISAYIOIMIMX PEAKIIUMN:

Nz(r) +3 Hz(r) =2 NH3(r)’ AH = -92,2 KI[)K;
COQ(F) +C (= 2 CO(F), AH =+160,5 k]I x;
CO(F) + HQO(r) =CO, @ T Hyp, AH =-41,1 k]I x.

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEpPaTyphl, €CIH JaBJICHHE IMOCTOSHHO; O) MpH TOBBIIICHUH MAABICHUS, €CIU TeMIepaTrypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum no Tteme «PacTBOphD»: TmepBas, BTOpas, TPeThid W TNATas 3a4adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ania.



3amaga Nel
B xakom o0beme Bojbl ciienyeT pactBopuTh 135r SnCly mnst momydenus 3M pactBopa xjopuaa

onosa (II) ¢ mmotHocThIO p = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; I) THTP; J) MOJIBHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3agayga No2

3aKOHYUTE MOJICKYJSAPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHEHHS peakIuid
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCIl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3ajgaua Ne3

CocTaBbTe 110 JBa MOJICKYJISIPHBIX YPABHCHHS PEaKlUi K CIICIYIOIIUM HOHHBIM:

Ba?* + CrO,> — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H'— Zn* +H,S

3asaya Ned
Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3amaua NeS

Kakue u3 cienyromux coiei moasepratorcst ruaponnsy: NapSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUs THIpOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3asaga Neb

Haiinure npoussenenue pactsopumoctu PbCly, ecniu B 200 mut Boasl pactBopsiercs 2,17 T 3Toro
COCJIMHCHHSI.

Jlomaiuee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3ananuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7aua
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6aina; TpeTbs — B 1 6ai.

3amaya Nel
[TonGeputre KOAPGUIUEHTHI B YpaBHEHHUSAX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VKaxuTe THN KaXXI0N peakivu.

Paccuuraiite QJICKTPOABMIXKYLIYIO CHIIY W OHNPCACINUTC HAIPABJICHUC CaMOIIPOU3BOJIBHOTO
IMPOTCKAHUA HGpBOI?'I peakunun npu CTaHAapTHBIX YCI10BUSAX, HCIIOJIb3Ys 3HAYCHUA
OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX ITOTCHIIMAJIOB:

HJ + HsPO, — J, + H3PO; + H,O

HNO, — HNOsz; + NO + H,0

H[AuCl;] + H,O, + NaOH — Au +NaCl +0; + H,O

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agaya Ne2

CocraBbTe YpaBHCHHA OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ:

KMnO,; + NaNO, + H>,O0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;0s+ NaOH —

Bi,O; + C —

Mg+ HNO3 (pas) —



3amaga Ne3
Jlanbl JBe OKHCIUTENbHO-BoccTaHOBUTENbHBIE mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

[Tonp3ysice TabnuIeill CcTaHOAPTHBIX OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX ITOTEHIMANIOB, COCTaBbTE
ypaBHEHHE BO3MOXXHOM peakuuu B ykazaHHoMl cpene (HNOjz). Paccuutaiite 3HaueHue
ANEKTPOJBIIKYIIEH CHUIIBI PEaKIIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXUMHUYCCKHE CHCTEMBI»: IIEpBast 3aJjaua OLICHUBACTCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
ypaBHEHHE TOKOOOpa3ylolIel peakiyuy, MPOTEKalomeld mpu padoTe ralbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHYECKOrO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu Kotopoit D/1C raapBaHUYECKOTO 3JIeMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
MPOTEKAIOIINX MPH AIEKTPOXUMUYECKOH Koppos3uu rampBaHonapbl Co/Ni: a) B Kucioit cpene; 0) Bo
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIb Macchl aHOJA MPU KOPPO3UHU B KHUCIOHM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJIIEKTPOJHBIX IPOLECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOMISIIEH MTPH AJIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Bbruucnure QaxTHueckoe KOJIMYECTBO MeETajula, MOJYYEeHHOTO Ha KaTojAe IpH 3JIEKTPOJIu3e
Co(NO3),, eciu 31eKTpOIIKA3 TPOBOAMWIM B TeueHHH | 4. BeIxoa Meraia mo Toky coctaBui 85%.

YKakuTe BO3MOXKHBIE TPUUMHBI YMEHBIIIEHUS BBIX0O/Ia METAJJIA TI0 CPABHEHHIO C PACUETHBIM.

BapuanT gomamHel KOHTPOJIbLHOH padoThI

BAPHUAHT Ne 1

TEMA 3AJIAHHUE
3aganue 1. OxoHuaHHe AJIEKTPOHHOH  (OPMYJIBI
....65%6p" . Yiaxure IIOJIO’KEHUE JJIEMEHTA B
Tema 1. MIEPUONYECKON CHCTEME: NEPUOJ, TPYIILY, NOArPYIILY,
IMepuoanyeckasi cucTeMa 3JIeMeHTOB | Ha3BaTh 3JeMeHT. CocTaBbTe 3JEKTPOHHYIO (GOpMYITy
CTpPOCHHE aTOMa aToMa »JJIEMEHTA. YKaXUTE D3JIEKTPOHHOE CEMEWUCTBO,
MeTal WIH HEMeTaIll. CocraBbTe

INEKTPOHHO-Tpaduueckyro (HopMyrny sl yKa3aHHBIX
3JIEKTPOHOB B HOPMAJILHOM COCTOSTHUH.

3amanme 2. VYka3zaTh Bce KBaHTOBBIE YHCIA I
3JEKTPOHOB, OTBEUAIOIIMUX CIEAYIOMIEH SJIEKTPOHHOMN

bopmyne Sp6

Tema 2. 3ananue. CocTaBbTe ypaBHEHUsI peakLUi, IPU MOMOILN
KucnorHo-ocHOBHBIE CBONiCTBA KOTOPBIX MOKHO OCYILIECTBHUTD CIIEIYIOLINE
BeLIECTB MIPEBPALLICHUS

Zn — ZnO — ZnCl, — Zn(OH),—>Na,[Zn(OH)4]




Tema 3.
XuMuYecKasi TEPpMOJTUHAMUKA

3apanue 1. [Ina peakuun FesOyk) + Hory = 3Fe0k) + H.On
OTpe/IeINTE BO3MOXKHOE HAIPABJICHUE CAMOIMPOU3BOIBHOTO
TEYEHUS] peaKklUMU NpPU CTAHJIAPTHBIX YCIOBUSX U TpHU
Temmeparype t =1227°C, ecim TeruioBoit S¢dekr 10
3aJIaHHOM TeMIepaTypbl He U3MEHUTCSL.

YKaxuTe: a) BBIICISETCS WM TOMVIOMIACTCS SHEPIHsl B XOJIE
peakuuy; 0) NPUYMHY HAMAGHHOTO W3MEHEHHs SHTPOIHHL
Paccunraitte Temrieparypy, Ipyd KOTOPOM YCTaHABIMBACTCS
PaBHOBECHE U MPOUCXOAUT cMeHa 3Haka AG.
3ananue 2. Beranciure Teruosoit addekt peaximu 3FesOyk)
+ 8Alx) = 4ALOsk) + 9Fek), MONB3YACh CTaHIAPTHBIMU
SHTANBIMSAMU ~ O0Opa30BaHUSI  PEArMpYIOIIMX  BEIECTB
(mpunoxenue 3). CKONMBKO TEIUIOTHI BBIICTUTCS (TIOTJIOTUTCST)
nipy oOpa3oBaHuHM BeriecTBa Fe B komuecTse 56 1?

Tema 4.
XUMHYECKAad KHHEeTHKA U
XHMH4YecKOe paBHOBeCcHE

3apanme 1. TemmeparypHblii KOA(QHUIHMEHT peakuuu
paBeH 2,5. Kak M3MEHHTCS CKOPOCTh PEaKlUH: a) MPH
NoBBIIEHUN TemnepaTypsl ot 60 nmo 100°C; 6) mpwu
OXJIAKJICHUH peakiimoHHou cmecu oT 50 o 30°C?
3ananme 2. Jliia oopatumoit peakiun FesOux) + Haypy =
3FeO) + HOr3anuimmre BbpakeHHe KOHCTAHTBI
paBHoBecust AH®, x/[x =+ 69,8. Ilpennoxure crmocoOs!
yBEJIMYEHUS] KOHIICHTPAIMH MPOTYKTOB PEaKInu.

Tema 5. PacTBOpHBI

3aganume 1. B 180 M Boasl pactBopeno 20 r cynbdara
Mmapranua. [lonyuuics pactBop miotHocTsio 1,101 r/mi.
Brruucnure MonsipHyr0, HOpMaJIbHYIO, MOJISUTBHYIO
KOHIIEHTPALUU U MAacCOBYIO JIOJIFO PACTBOPEHHOTO
BEIIECTBA.

3ananue 2. CocTaBbTE€ MOJIEKYJISIPHBIE U
HMOHHO-MOJIEKYJISIPHBIC YPaBHEHUS PEaKIIUn
B3aMMO/ICHCTBUS B paCTBOPAX MEKIY:

Bi2(804)3 54 NaOH; FEC|3 " HzS;

NH4OH u MnC|2; H,SO4 un Ba(OH)z
3aganue 3. CocTaBbT€ MOHHO-MOJIEKYJISIDHBIE U
MOJIEKYJIIpHBIE ypaBHEHHs TrHapoiu3a cojeir Na,SiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenune pH (>7, <7) umeror
pacTBOPBI ITUX COJIEN?

Tema 6.
OKHCJINTEIBLHO-BOCCTAHOBUTEILHBIC
CBOJNCTBa BelleCcTB

3aganue. MeTo10M 3J1€KTPOHHOTO OanaHca noadoepuTe
KO3 (PHUIHUEHTHI B YpaBHEHUSX, YKAXKHUTE OKHCIUTENb U
BOCCTAHOBHTEIIb, HAIMUIIUTE YJICKTPOHHBIE YPaBHEHHS
IIPOLIECCOB OKUCIIEHUSI M BOCCTAHOBIICHHS

H3;PO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO4 + K,SO,4 +
H.0

CuSO4 + H3PO, + H,O = CuH + H3PO4 + HSO4

Tema 7.
:‘)JIeKTPOXI/IMI/I‘IeCKI/Ie CUCTEMBI

3ananme 1. /{114 raapBaHUYECKOTO DJIEMEHTA,
00pa30BaHHOIO TIACTUHAMH U3 METAJIJIOB

Zn un Ag,norpyXeHHbIX B paCTBOPBI UX COJIEH €
KOHIIEHTPallue HOHOB METAJIIOB

A" =0,01u B™ =0,05

1) cocraBbTE CXEMY raJibBAHUYIECKOTO DIIEMEHTA;
2) HaIUIIUTE YPaBHEHHS dJIEKTPOHBIX MPOIECCOB U
TOKOOOpa3yromen peakiiim;

3) paccumTaiiTe MEKTPOABIKYIILYIO CUITY
rajJbBaHUYECKOTO 3JIEMEHTA.

3aganue 2. CocTaBbTE YpaBHEHMS DJIEKTPOJHBIX




MPOIIECCOB (aHO MHEPTHBIN) U MOJICKYJISIPHOE
YPaBHEHUE PEAKINH, TPOXOIAIIEH TPU IIEKTPOIHU3E
pacruiaBa wiM pactBopa snekTponuta  pacriaB CaCly
Boruncnute Maccy MeTasuia BbIAEIUBLIETOCS Ha KaToe,
€CJIW AJIEKTPOJIU3 MpoBOoAMIM nipu cuiie Toka A =10,0. B
TeueHHe BpeMeHu = 2,5 4.BbIxon MeTaiuia no Toky Br
coctaBun  98%.

3ananue 3. CocTaBbTe ypaBHEHUS 3JIEKTPOJHBIX
MIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE PEaKIuH,
IIPOTEKAIOLLEH ITPHU JIEKTPOXUMUYECKON KOPPO3HUHU
ranpBaHonapel: Pb - Sn

a) B KUCJION cpeie;

0) B arMoc(epe BIaXHOTO BO3TyXa.

Sk~ wd PR

KoHTpoJibHBbIE BOIPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe « XHMHUYeCKasi TEPMOANHAMH KA

OCHOBBI XMMUYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.

TepMoanHaMuyeckue napaMeTpbl U PYHKIIMH COCTOSHUS CUCTEMBI.

Buytpennsis sneprus. Pabota. TemioTa.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBNUS KaK (YHKLUS COCTOSHUS CUCTEMbI. DHTANbIINs 00pa30BaHMs BELIECTBA.

TermnoBoit 3¢ddexr xmmuyeckoit peakuuu. DaxTopsl, BIMAIONME HA TEMIOBOH 3ddekTt

XUMHUYECKOU pEaKuuu.

7.
8.
9.

10.
11.
12.
13.

RBRO©oo N ORWNE

0.
1.
12.
13.
14.
15.
16.
17.

Tepmoxumust. 3axoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

DOHTponHs KaK (PYHKIHS COCTOSIHUS CUCTEMBI.

Bropoii 3aK0H TEpMOJIMHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Ouneprus ['ub6ca.

Hampasnenue camorpon3BoJIbHOTO POTEKAHUSI XUMUYECKUX PEAKIIHI.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «XuMHYecKasi KHHETHKA)

Xumndeckasi KUHETHKA. CKOPOCTh XMMHYECKOW PEaKIIMU U METOJIbI €€ PETYITUPOBAHHUS.
BnusiHue KOHIIEHTpaIK Ha CKOPOCTh XUMUYECKOM PeakIuu (3aKOH JIEHCTBYIOIINX Macce).
Binustnue Temneparypsl Ha CKOpoCcTh XuMmuueckout peakmuu. [Ipasuno Baut — [N'odda.
Teopust aKTUBHBIX CTOJIKHOBEHUI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCca. DHEpreTuyecKas JuarpamMmma.

Kpusas Maxkcsenna — bonbiimana. DHepreTuyueckuii 0apnep.

Karanutuueckue cucTemsl.

BimmstHue karanuzaropa Ha CKOPOCTb XUMUYECKON PEAKIIUN.

I'oMOreHHBIi U TeTEpOreHHbIN KaTalus.

KonebaTenbHble peakiuu.

Xumuyeckoe paBHoBecre. OOpaTUMBbIe U HEOOPATUMEBIE PEAKIIUU.

KoHcTaHTa XUMHYECKOT0 paBHOBECHS.

Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle—Illarense.

Binsinue KOHUEHTpalMK, TaBICHUS U TEMITEPATYPhI.

Pa30BbIE pABHOBECHUS.

®a3oBble AUATPAMMBI JJISI OTHOKOMIIOHEHTHBIX CUCTEM.

KoHnTtpoJbHbie Bonnpockl 1o TeMe «PacTBopb»

ITonsiTne pactBopa. PactBopuMocTs BeniecTBa. PactBopumMocTs rasa.



2.  PactBoppl. CriocoObl BBIpOKEHHSI KOHIIEHTPAIIMM pPACTBOPOB (MaccoBas JOJIsA, MOJSpHAs
KOHIIGHTpALKsl, MOJISIPHAS] KOHIIEHTPALIMS SKBUBAJIICHTA, MOJIbHAS AOJIS, TUTD).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MaeanbHbIN pacTBOp.

3akonbl Payns: [ (toHomeTrpuueckuit) u 11 (30yTnOCKOMAYECKUNA U KPHOCKOITUIECKHIA ).

OcMmoc. Ocmotnueckoe nasieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

. Honnas Teopusi Kuciotr u ocHoBaHUU AppeHuyca. OCHOBHBIC MOHSATHUS U IMOJIOXKEHUS TECOPUU
Appenuyca.

8.  Jluccommanus KHCJIOT, OCHOBAaHWW M COJIeH C TOYKM 3PEHHS HOHHOW TEOopuu AppeHuyca
(mpumepsr).

9.  Crenens nucconmanuu. CHIbHBIC U cIa0bIe YIEKTPOJINTHL.

10. [duccoumanus cinadbbix 31eKTpoanuToB. KoHcTaHTa 1ucconMalnm.

11. 3axon paszbasnenus OcTBanba.

12. Peaknuu mOHHOrO0 0OMEHa MEXIYy AJICKTPOJUTaMU (Ha MpUMepe peakiuii o0pa3oBaHus ci1aboro
ANEKTPOJINTA, OCAKA U raza).

13. [IIpousBeneHue pacTBOPHUMOCTH.

14. VonHoe npousBencHHUE BOAbl. BOIOPOAHBIN U T’HAPOKCUIIBHBIN IOKA3aTEINH.

15. Tmaponus coseid. TUIbI THAPOIU3A CONICH.

16. KonmyecTBeHHbBIE XapaKTEPUCTUKH MIPOIIECCca THAPOIIH3A.

17. ®akTopsl, BAUIIONIME HA TIPOIECC THAPOIIN3A.

Nookow

KoHTpoJibHbIe BONpockl 10 TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsie cmecu. /lucniepcHble CUCTEMBI.
HucniepcHocts. Kitaccudukanum AucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
Crioco0bI moTydeH s KOJUTOUTHBIX PACTBOPOB.
CrpoeHne KOJUTOUIHBIX YacTHULl.
IIpaBuno dasuca — [leckosa.
Y cToiUnMBOCTE KOJUIOUAHBIX cucTeM. CTaOUIn3aTophI.
Koarymnsmust mnoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenumeHnTanys KOJUIOUIOB.
0. Koarynsius KOJTOUTHBIX PACTBOPOB JIEKTPOIUTAMHU.
1. TIlpaBuno Illlynsue — 'apau. Koarynupytomias cnocoOHOCTb.
12.  Onrmueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
13. DnexTpuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

RROoOo~No O~ wNE

Konrpoabubie Bompochl o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIbHbBIE
npouecchn

OCHOBHBIE TTOHATHUSI TEOPUU OKUCTUTETHFHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Bakueiinme OKUCINTENIN 1 BOCCTAHOBHUTEIIH.

THUIBI OKUCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKITHH (TPUMEPHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIIBHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

CocTaBieHrne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpasneHnne OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

NG~ WNE

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME ((BHGKTPOXI/IMI/I'{CCKI/IC CHCTEMBI»

=

DnekTpoxumMmuueckne cuctembl. Kimaccudukarus 3MeKTpOXUMUIECKIX MTPOIIECCOB.
DIIEKTPOXUMHUYECKHUE TTPOIIECCHI, MPOTEKAIOIINE HA TPAHULIE pa3ena «METalll — paCTBOP».
3. TanpBanmueckwmii 3neMeHT Janumais — SIkoOu.

no



4.  DnexkTpoJBHKYLIAs CHJIA TaJbBAHUYECKOTO JIEMEHTA.

5. H3MmepeHue »>IEKTPOAHBIX MOTEHUMUANOB. Psia cTaHIApTHBIX SJIEKTPOJAHBIX IMOTEHLUAJIOB.
CBolicTBa METAJVIOB B COOTBETCTBUHU C UX MOJOKEHUEM B PSIAY HAMPSHKECHUM.

6. VYpasuenue Hepucra.

7.  DIexTpoiau3 paciyiaBoB U pacTBOpOB. KaToaHbIe U aHOIHBIE IPOLIECCHI.

8.  OObenunennslii 3akoH Papazaes. Beixox mo Toky.

9.  Kopposus metamios. Knaccudukanus KOppo3HOHHBIX TPOLECCOB.

10. Xwumwuueckas KOppo3usl.

11. DOnexTpoxuMuyecKas KOppo3us. AHOJHOE OKHCICHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKUCIIUTES.

12. TIpumepsl KOPpO3UU B KUCIIOH Cpelie U aTMOC(EPHOI KOPPO3HH.

13. CxopocTb KOppO3uH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DNEeKTpPOXMMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xwumudeckue UCTOYHUKH TOKaA. [ aTbBaHUYECKHI SJIEMEHT.

18. Xwumudeckne UCTOYHUKU TOKA. AKKYMYIISTOPBIL.

19. Xwumuueckue UCTOYHUKU TOKA. TOMIIMBHBIE 3JIEMEHTHI.



MNPUJIO)KEHHUE 2

7. OneHOYHBIE CPeCTBA /151 IPOBeACHUs MPOMEKYTOUHOI aTTecTallNl
HpOMe)KYTO‘-IHaSI aTTeCcranusi HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIVIAHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/IH IO JUCHUIIIIMHE 3a OHpCI[CJ'IGHHBIﬁ nepuon 06yLI€HI/I${.

a) Ilnanupyembie pe3yJbTaTbl O00y4YeHHUS] M OLIEHOYHBIE CPeACTBA /ISl TNPOBedeHUs
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-3: Cnoco0OeH MpUMEHSTh COOTBETCTBYIOIIMK (PU3MKO-MAaTEeMAaTHUYECKUN ammapaTr, METOIbl aHaIM3a U MOJAEIHPOBAHUS, TEOPETHUYECKOTO H
SKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS NIPU PEIIEHUH TPO(eCCHOHAIBHBIX 3a1a4

OIIK-3.1

Hcnonp3yer Meronbl a”anusa U
MOJEIUMPOBAaHKUS  [PU  PELICHUU
npodeccrnoHalIbHbBIX 3az1ady,

MOJCIIMPOBAHUU U MMPOCKTUPOBAHUU
OHCProCUCTEM

Hepeqenb meopemu4ecKux 60onpocoeé

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JUIsI XUMHUYECKOI'O aHAJIN3a BELLECTB.
3. Metoauku npoBeaeHus onbIToB. [IpaBuia TeXHUKN 6€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + CO2 () = 2 CO ) + 2 Hy (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOHM3BOJIBHOTO TEUCHHS PEAKIIHH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢¢deKT peakuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISIETCSl WM TOTJIOUIA€TCS 3HEPIHsl B XOJAE pPEakluu; 0) NpUUMHY HallIeHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX pEaKLUi: a) MPU MOHMKEHUU TEMIIEPaTyphl, €CIM JaBJICHUE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUS, €CTIU TEMIIEpaTypa MOCTOSHHA.

3. CKOIbKO MUUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmux coneit moasepratorcst ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISPHBIE YpPaBHEHHUs THUIIPOJIM3a COOTBETCTBYHOIIMX coneil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccuuTaiiTe 3ME€KTPOABMKYILYIO CHIIYy M ONpPEAENUTe HAIpaBICHHE CaMOIPOU3BOIBLHOTO
MIPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HauEHUs
OKHUCIIUTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIManos Hl + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIINX TPH JIEKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpene; 0) BO
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposun coctapmia 0,01 /4.




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

MHAMKATOpa KOMIIETEHIIUH
8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOAAIIEH PpH AeKkTposuse pactBopa CoSO4 Brranciure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MoiydeHHOro Ha kartozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIM3 TPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MOJKHBIE IPUYMHBI YMEHBIIIEHHS BbIX0a METAJIJIA IO CPABHEHHIO C PACUETHBIM.
OIIK-3.2 Crniocoben PUMECHSTh Ilepeuens meopemuueckux 60npocos:
COOTBETCTBYIOIIHNI 1. OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOJAMHAMUYECKUE I1apaMeTpPhbl
(bu3MKO-MaTEMaTUUECKUN  ammapar | CACTEMbI, YHKIIMM COCTOSIHUS CUCTEMBI. [1epBblil 3aKOH TEPMOIMHAMUKH.
npu TEOPETHUECKOM ul2. DHepreTuka XMuMUYECKUX ITPOLIECCOB.
HKCIEPUMEHTAIBHOM HCCIICIOBAaHUH | 3. OHranbnus. 3akoH ['ecca u ciencTBUs U3 HEro.
B pereHnu 3anau | 4. OHtponus. YpaBHeHue bonbiimana. Bropoii u TpeTuil 3aKOHbI TEPMOJUHAMUKH.
SHEPTrocOEPEIKEHUS S. Oueprus ['m66ca. HampaBiieHUs XUMHYECKHUX TIPOIIECCOB.
6. Xumnueckass kuHetuka. CKOpOCTh XUMUYECKOU peakiuu. CpeaHsss U UCTUHHASI CKOPOCTH
peakuuu. Kunetnueckas Kpupasi.
7. CKOpOCTh peakliui U METOAbI €€ PEryIUpPOBAHMUSL.
8. Bnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.
9. DOHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEHUE AppeHuyca.
10. KaTtanuzaTopsl 1 KaTaTUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.
11. Karanu3aTopsl 1 KaTaJIUTUYECKUE CUCTEMBI. [ €TepOreHHbIi KaTanus.
12. Xumunueckoe paBHoBecHe. KOHCTaHTa XUMHUYECKOTO paBHOBECHS.
13. Cwmemenne xumndeckoro pasHosecus. [Tpunuun Jle [larense.
14. PactBopel. CriocoObI BeIpaXeHUsI KOHIIEHTPAIIUK PACTBOPOB.
15. PacTBopb! 2nekTpoanToB. CTeneHb U KOHCTaHTA IEKTPOJIUTUYECKON JTUCCOLUALMU. 3aKOH
pazbaBnenust OcTBaIbaA.
16. Jucconnanus KUCI0T, OCHOBaHUH, conieil. AM(pOTEpHbIE IIMEKTPOIHUTHI.
17. PactBopumMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
OCaJIKOB.
18. Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.
19. I'mpponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.
20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnopunbabie u 11odoOHbIE KOJIIOUIBL.

21. CTpoeHHE KOJUIOMIHBIX YaCTHU1l.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

22. Koarynsiuus KoJuIouHbIX pacTBOPOB.

23. OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIC CBOMCTBa BEILIECTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI.

24. DIIEKTPOXUMUYECKHE CUCTeMBbI. 3akoHbI Dapajies. DIEeKTPOAHBIN MOTEHIIUAT.

25. INanpBanm4eckwmii 3emenT Jlanusisa Axoou.

26. DIIEKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHune 31eKTpoan3a.

217. DJIeKTPOJIN3. AHOJHBIM U KATOJHBIA MPOLECCHl IPHU AEKTPoIM3e pacTBOpoB. [Iprumenenne
AIIEKTPOJIN3A.

28. Kopposus. Buasl koppo3un. CriocoObl 3alIUTH METAJUIOB OT KOPPO3HUHU.

Ilpumepnvle npakmuyeckue 3a0aHus:

1. Onpenenuth, ¢ KAKUMU U3 YKa3aHHBIX HM)KE BEILECTB MOXET B3aMMOJEICTBOBATH pacTBOP
THJIPOKCHIA Kalus: HoaoBoaopoaHas kuciora, xjmopua menu (II), okcun yraepoma (IV), okcun
ceuHua (II), rugpokcun amoMuHus, rUApokcua amMMmoHus. CocTaBbTE€ ypaBHEHHS BO3MOXKHBIX
peaxiuii B MOJIEKYJISIPHOM U MOHHO-MOJIEKYIIIpHOM hopmax.

2. Ompenenure BO3MOXKHOCTH BOCCTaHOBIEHHs okcuma xene3a FezO, yriepomom mpu
CTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknust BoccranoBienus FezOs: Fe3044) +4C
== 3FE(K) + 4CO(F)

3. TemnepatypHblif K03 HuLMeHT peakiu paBeH 2,5. Kak U3MEHHUTCS] CKOPOCTh PEakIMU: a) IPH
noBeleHNH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakJeHUU peakuoHHON cMecu oT 50 no
30°C?

4. Ina obpatumoii peakiun FesOuk) + Hypy = 3FeO) + HoOrm3anuiure BipaXkeHHe KOHCTAHThI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxure cnocoObl yBeITMUEHUS] KOHIEHTPALUN MPOIYKTOB
peaxiuu.

5. Ilpm mnpoxkaJuBaHMM METAJUIMYECKOrO THTaHa oOpasyercs Oesblii MOPOIIOK, KOTOPBIN
pacTBopsieTCsl B KOHLEHTPUPOBAaHHOM CEpHOM KHUCIOTE€ M CIUIABJsIeTcs CO Ienouybto. Yto
npeJcTaBisieT coboi 3To coennHenne? Hanummre ypaBHEHUS BCeX YKa3aHHBIX peaKIuil.

6. CKOJTBbKO MIJITHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C IUIOTHOCTHIO 1,84 1/mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

7. Kakue BemecTBa M B KaKOM KOJIMYECTBE BbIIENATCA INpu mnpoxoxaeHun 48250 Ki
aNieKTpuuecTBa yepe3 pactBop xsopuaa mapranina (II)? CocraBbre cxemy 3JEKTpOJU3a 3TOTrO
pacTBopa.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

8. AnroMuHHMIA cKIleTiaH ¢ Meablo. Kakoif n3 MetamioB OyaeT KOppoJaupoBaTh B Cpelie CEpHOU
KHCIIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CocTaBbTE CXEMBbI AJICKTPOXHUMHUECKON KOPPO3HH.

9. IlpoBecTu aHanu3 BAUSHUS KOHIICHTPAI[MH Ha CKOPOCTh XUMUYECKOUN peaKuu
Na,S;03 + Hp,SO, = S + SO, + NaSO4 + HyO mo akcniepuMeHTanbHBIM JaHHBIM. [IpoBectr
00paboTKy MOJIyYEHHBIX IaHHBIX C UCIOJIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tabmuma 1
Homep O6beM, M Konuentpauus Bpewms Ckopoctb
ombiTa | NaS,03 H,O H,SO4 Na;S,03, 102 | mosBnenust peakuuu, 10,
MOJIb/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 95,2

3) 3) 3 2 6,5

[To nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
THOCY/Ib(aTa HATPUS, OTIOKUB Ha ocH abciucc KoHIeHTparuio NayS;0O3, a Ha ocH OpJMHAT —
CKOPOCTh PEaKITuH.

Crenatb BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUU THOCYJIb(haTa HaTPHsl.




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

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIIOIINE OLICEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHUM, U MPAKTUYICCKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

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

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHO0» - O0YJAIOIIMIACS IEMOHCTPUPYET MOPOTOBBIA ypOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OT/ACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, O0YJAIOIINNCS UCTIBITHIBACT 3HAUYNTEIIBHBIE
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TE€HO» - 00YUaIOIIHIICS HE MOXKET MTOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIK, HE MOKET MOKa3aTh UHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



