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PaGouass mnporpamma coctaBireHa Ha ocHoBe ®PI'OC BO - cmemmanurter 10
cnenuanbHocTH 21.05.04 IN'opHoe aeno (nmpuka3 Muno6puayku Poccun ot 12.08.2020 r. Ne 987)

PaGouas nporpamma paccMoTpeHa 1 000peHa Ha 3aceanuu kadeapbl XUMUu

23.01.2023, mpotoxon Ne 5 :
3aB. kadeapoii %j/’{/g H.JI. Mensnuk

Pabouas nporpamma ogobpena meroauueckoii komuccueit UEuC
30.01.2023 r. mpotokoa Ne 5

IIpexncenarens —7~ IO. Mesun

CornacoBaHo:
3aB. kadeapoii ['eonorun, MapKIeH1epcKoro jiena u 060rameHus MoJae3HbIX

MCKOIAeMbIX i
/‘/gg U.A. I'puimun
Pabouas nporpamma cocrasieHa:
JIOLEHT Kadeapbl XUMHH, KaH/l. XUM. HAyK '7/‘4%0&0“/ E.B. Tapaciok

Peniensenr: 5 ‘
nouenT Kadeapsl PH3NKH, KaHI. XUM. HAYK o gey < ~— B.A. Jlozopos




JIner akryaauzanuu padoueil mporpaMmbl

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanuzaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JIL MGI[SIHI/IK

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM TOly Ha 3acelaHuu Kapeapbl XUMUU

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii H.JL. Mepnstuux

Pabouas mporpamma nepecMotpeHa, oocykieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM ToJly Ha 3acefanuu Kapeapsl XuMHUU

[Iporokom ot 20 . Ne

3aB. kadenpoii H.JL. Menstuux

Pabouast mporpamMma rnepecMoTpeHa, 00CykieHa 1 oo0peHa s peamsaruu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XUMHH

[Iporokom ot 20 . Ne
3aB. kadeapoii H.JI. Mensauk

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogodpena st peanuzanuu B 2028 - 2029
yueOHOM roJly Ha 3acejaHuu kKapeapbl XUMHUH

[Ipotokom ot 20 . Ne

3aB. kadenpoii H.JL MCH}IHI/IK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadenpoit H.JL. Menstuux




1 Ilesin ocBOCHMSI AMCUMILTUHBI (MOIYJIS)

[ensimMu OCBOCHHMSI TUCIUTUTHHBI «XUMUS» SBISETCS PopMUpoBaHue (yHIaMEHTAIbHBIX
3HAaHUH B 00JIACTM COBPEMEHHOW XWMHUH, BKJIIOYAIONIMX OCHOBHBIC ITOHSATHS, 3aKOHBI H
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHWYECKUX COCIMHEHHUI; pPAa3BUTHUE HAaBBIKOB
CaMOCTOATENILHON pa0O0ThI, HEOOXOAUMBIX IS MPUMEHECHHS XUMHUYCCKUX 3HAHUHM TIPU U3YUCHUH
CIIELIMAIBHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTHYECKOM eI TEIbHOCTH.

2 MecTo qUCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO MPorpaMmsbl

JucuunnrHaa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4€OHOI o IIaHa 00pa30BaTeNIbHOM
IIPOrPaMMBlI.

JUis  u3ydeHus  JUCHMIUIMHBI ~ HEOOXOOUMBbI  3HaHUS  (YMEHMs,  BJIAJICHUSA),
c(OpMHPOBAHHBIC B PE3YIIbTATE U3YUSHHSI JUCHUTUTNH/ TPAKTUK:

Jns  u3ydeHus  OUCHMIUIMHBI — HEOOXOMUMBI  3HAHUS, YMEHHUS W  BIAJCHUS,
c(OpMHUPOBAaHHBIE B pe3yJbTaTe IOJIyYEHHUs CpeAHero (IOJHOro) oliiero oOpa3oBaHUS IO
JUCHUILINHAM «XHUMHUA», «Du3ukay, «MaTreMaTukKa.

3HaHus (YMEHUs, BIIaJIeHUs), OJTYYEHHbIE IPU U3YyYEHUHU JaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YUSHUSI AUCHUIUINH/TIPAKTHK:

I'eonorus

be3onacHOCTB )KU3HEAEATENBHOCTH

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYeMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare ocBO€HMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCS TOJIKEH
o0Js1azaTh CIeAYIOIUMU KOMIETEH UMM

KOI[ HHIUKaATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIN N

VYK-1 CrnocoGeH ocCymiecTBIsATh KPUTUYECKUI aHaW3 MNpOOJIEMHBIX CUTyalluid Ha OCHOBE
CHCTEMHOT'0 110/IX0/1a, BbIPA0ATHIBATh CTPATErHIO ACHCTBUI

YK-1.1 AHanu3upyeT MpoOONEMHYI0 CHTYallMl0 KaK CHCTEMY, BBIABIAS €€
COCTABJISIFOLIME U CBA3U MEXIY HUMHU
YK-1.2 Kputnuecku orieHuBaeT HaIGKHOCTh UCTOYHUKOB HH(pOpMaIuu, paboTaeT ¢

MPOTUBOPEUNBON WHPOpMAIEl W3 pa3HBIX HCTOYHHKOB, OIMpEAeNnseT
npoOensl B HMHPOPMALMKM, HEOOXOAUMOM HJisi pEIIeHUs] MPOOJIeMHON
CUTVAIIH, U IPOEKTUPYET NPOLIECCHI IO UX YCTPAHEHUIO

YK-1.3 Pa3spabatbiBaeT M colepikaTelbHO apTryMEHTHUPYET CTpPATEeTHUI0 pPEelIeHUs
MpoOJEMHON CHUTyalliM Ha OCHOBE CHCTEMHOTO M MEXIUCITUTUTMHAPHOTO
MOAXOAOB; CTPOMT CHEHApUU peau3alliid CTPAaTeTuH, ONpenemss
BO3MOYKHBIE PUCKH U NIPEJIaras MyTH UX YCTPAHEHUS




4. CTpyKTypa, 00b€EM U colepKkaHne TUCHUIINHBI (MOLYJI5)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cOCTaBiseT 4 3aueTHBIX eauHui 144 akan. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas pabdora — 68,95 akan. yacos:
— ayauTopHas — 68 akaj. 4acos;
— paeayautopHas — 0,95 akaj. yacos;

— camocTosTenpHas padota — 75,05 akaj1. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

<DopMa arrecTaluu - 3a4cT

AynuropHas = o
KOHTaKTHAsI E
6 E z dopMa TeKyIIEro
o, T
Paznen/ Tema 3 o & = Brn KOHTPOTIA Kon
B aKaj. yacax & N
S ( A ) & ©|camocrosTenbHOM | ycreBaeMOCTH
JIACIMTUTHHBI b £ ., | KommeTeHn
O 5 g £ paboThI MIPOMEKYTOYHOM
na0. | mpakT. S
Jlek. P z2'S aTTecTaluu
3aH. | 3aH. | O &
1. Xumus
odopmIiieHNE
oTyera 1o
1a00paTOpHOI
pabore; Samra
- pelieHHe .
b nabopaTopHOi
JIOMAITHETO AGOTES VK-1.1,
1.1 Xumuueckast TepMOTHUHAMHUKA 3 8 6 3amanns Ne 1; I[I())MaLHHE.:e VK-1.2,
- VK-1.3
caMOCTOSITENbHOE | o e Ne 1.
Tectuposanue.
U3yueHHE
yueOHOM U
Hay4YHOU
JUTEPATYPHI.
odopmiieHHe
oTyera 1o
nmabopaTopHOit
pabore; 3ammura
- pelieHue .
P nabopaTopHOI
JTIOMAITHEero AGOThL YK-1.1,
1.2 Xumudeckasi KHHETHKA 21 2 6 4 3amanus Ne 2; }IF())MaMHé:e VYK-1.2,
- VK-1.3
caMOCTOSITENMbHOE | o AHHe Ne2.
Tectuposanue.
U3yuCHHE
yaeOHOU 1
Hay4HOU
JIUTEPATYPHI.
- opopmieHue
oTyera 1o
nabopaTtopHOi
padore; 3amura
- pelieHue .
nmabopaTtopHoOi
JIOMAIITHETO :GOTIS; YK-1.1,
1.3 PactBOpHI 4 12 9,15 | 3amanus Ne 3; III()) MamHée VK-1.2,
- YK-1.3
3agaHue Ne 3.
CaMOCTOSITEIbHOE
Tectuposanue.
U3yuCHHE
yaeOHOU W
Hay4HOU
JIUTEPATYPBI.




odopmiieHue
oTYeTa 1o
nabopaTtopHoOn 3amura
aboTe; 1abopaTopHOMK
- gemeHHe fGonl,)I YK-11,
1.4 [TucriepcHbIE CUCTEMBI 2 8 6 P ) VK-1.2,
JOMAIIIHET O JlomarmHee VK-1.3
3amanns Ne 4; 3ananue Ne 4, '
- TectupoBanwue.
CaMOCTOSITEIBHOE
H3yUYCHHE
odopmIiIeHNE
OTYETA 10
nabopaTtopHOH
padore; 3ammra
~ petenne nabopaTopHoit
15 JIOMAIIHETO ;)GOTEI VK-1.1,
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 2 6 6 3aganus Ne 5; P ) VK-1.2,
JlomanrHee
TIPOIIECCHI - YK-1.3
3amanne Ne 5,
CaMOCTOSTEIILHOE
Tectuposanue.
U3yUYCHHE
yueOHOH U
HayqIHOU
JIUTEPATYPBI.
odopmIiieHNE
OTYETA I10
nabopaTtopHOn
padore; 3amuTa
- pettienye nabopaTopHOi
JIOMAIIHETO 2:)60TII>)I VK-1.1,
1.6 DneKTpOXUMHUYECKUE CUCTEMBI 4 11 8,2 3aganus Ne 6; P ) VK-1.2,
JlomarnHee
- VK-1.3
3amanne Ne 6.
CaMOCTOSTENILHOE
Tectuposanue.
H3yUYCHHE
y4eOHOH U
HAay4YHOU
JIUTEPATYPBI.
Hroro no pazneny 17 | 51 75,05
Hroro 3a cemectp 17 | 51 39,35 3a4ET
Hroro no auciurianae 17 | 51 75,05 3a4eT




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpouecce mnpenogaBaHus IUCHUIUIMHBL «XUMHS» TNPUMEHSAETCS TpaJAULIMOHHAs
MH(OPMALMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlexuu mpoXoasT KaK B UH(OPMAIIMOHHOHN (opMe, Te UMEET MECTO MOCIIEI0BaTEIbHOE
U3JIOKEHHE MaTepuaia B AUCHMIUIMHAPHOM JIOTHKE, OCYUIECTBIISEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEICTBAMH, TaK U B (popMe JeKInii-Oece bl TN AUAajiora ¢ ayAUTOPHEH, JTCKIIUH
C NMPUMEHEHHEM JJIEMEHTOB «MO3TOBOIl aTakuy», JEKUUH-KOHCYIbTALUN, TJe TEOPETUUECKHI
MaTepuas 3apaHee BBIJAETCS CTYIEHTaM Uil CAMOCTOATEIBHOTO M3Yy4Y€HUSs, Ui MOATOTOBKHU
BOIIPOCOB JIEKTOPY, TAKKUM 00pa3oM, JIEKIIHSI TPOXOIUT IO TUITY BOIIPOCKI-OTBETHI-AUCKYCCHUSI.

Ocob60e MecTo B mpolecce MpernojaBaHus TUCIUILTAHBI «XHUMHUS) 3aHUMAIOT JIEKIIUH C
UCIOJIb30BAaHUEM JIEMOHCTPAIIMOHHOTO XHMHUYECKOTO JKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HanboJiee MOJIHO PeaJr30BaTh METOJ MPOOJIEMHOTO OOYYeHHUs Yepe3 MOCTaHOBKY Ipodiem ¢
MOMOUIBIO JAEMOHCTpalMi SBJICHUM, peakiuuili wiu mpoueccoB. Bo3moxHO oObeanHEHHE B
JEKUMOHHOM H3JIO)KEHUU TIPUEMOB MBICJIEHHOIO M PEAIbHOIO OSKCIEPUMEHTA, YTO JaeT
BO3MOXXHOCTh (POpMHUPOBATH 3HaHUS O0JIee BBICOKOM CTereHH 0000EHHOCTH.

st peanmuzanuu WHGHOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTUN
MIPOBOASATCS JIEKUHUU-BU3YAIU3AIMH, B XOJ€ KOTOPHIX H3JI0KEHHUE TEOPETUYECKOro Marepuala
COIIPOBOXAAETCS MPE3EHTALUEH.

JleKMOHHBIN MaTepHal 3aKperisieTcss B XoJe JabopaTOpHbIX paboT, B XOJe KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajJbHBIMH XMMHYECKHMMH BemiecTBamMu. Ha maGopaTopHbBIX
paboTax BBIMOJHSIOTCS TPYNIOBBIE WU HWHIWBUIYyaJdbHbIC 3aJaHHs MO MPOUICHHOW TeMe.
[IpoBenenue nabopaTtopHbIXx pabOT HEOOXOIMMO IpPENBAPATh HHCTPYKTAKEM IO IpaBUIIaM
6e3onacHoil paboThl B XUMHUYECKOH 1abopaTopun. OCHOBHBIM YCJIOBHEM JIONyCKa CTYJEHTOB K
nabopaTopHOil paboTe SBIAETCS WX 00s3aTelbHAs IOATOTOBKA K HEH C COCTaBICHHEM
TeopeTudeckoro BBeaeHus. [Ipu mpoBeaeHHH Ta0OPATOPHBIX 3aHATHH HCIIOJIB3YETCS METO[
KOHTEKCTHOTO OOyuY€HHs, KOTOpPbIII MO3BOJIAET YCBOUTH MaTepuan IyTeM BBISBIEHUS CBs3ei
MEXy KOHKPETHBIM 3HaHMEM U ero npuMeHeHueM. Kpome Toro, 1enecoo0pa3Ho UCOIb30BaTh
TEXHOJIOTHIO KOJUIEKTUBHOTO B3aUMOOOYy4eHUS (MMapHyI0 padoTy) TpEX BUJIOB: CTaTHYECKas mapa,
JMHaMUYecKas napa, BapuallioHHasl 1apa; COBMeIlas €e ¢ TEXHOJIOrHel MOyIbHOr0 00y4YeHHUs.
BoeimonHuB 3kcnepuMeHT, oOyuaromuecss (GopMynIHpyrOT 0O0OOIIEHHBIE BBIBOJBI MO CEPUU
OIIBITOB, MCIIOJb3Ys IPUEMBI aHAJIOTHH U CPABHEHHSI.

CamocTrosTenbHas paboTa oOydaromMxcsi BKJIIOYaeT B ceOs camble pa3HOOOpas3HbIe
(bopMBbl y4eOHOM NEesATETbHOCTH: BBINOJHEHHE JOMAIIHUX 3a/laHui, 3aBeplieHrne o0(opMIIEHUS
1abopaTopHbIX pabOT, MOJArOTOBKA K MPAKTUKYMY, W3Y4€HHE OCHOBHOTO M JOIMOJHUTEIBHOIO
MaTtepuaga No ydyeOHMKaM M TOcoOusM, YTEeHMEe M MpopadoTKa HAayyHOW JUTepaTypbl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
WTOTOBOM aTTECTALMH.

CamocrosrtenbHas pabotra oOyyaromuxcsi OJKHA OBITH HallpaBlieHa Ha 3aKpeIUICHUs
TEOPETUYECKOr0 MaTepuraia, U3JI0)KEHHOr0 MpernojaBaTesieM, Ha IpopaboTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSITEIIbHOE HM3y4YeHHE, Ha IOJATOTOBKY K JaOOpaTOPHBIM 3aHSATHSM, BBIOJHEHHE
JOMalTHUX 33/JIaHUH U MOATOTOBKY K pyOEKHOMY U 3aKIIOUYUTEIbHOMY KOHTpoito. Ilomumo
3TOro, OOydYaroIuecs: MPEeACTaBISIIOT Pe3yJbTaThl CBOGH CaMOCTOATENbHON paboOThl B BHUJE
MIPE3EHTALNMN.

[Ipu mpoBeneHnn pyOEKHOTO M 3aKIIOYUTEIBHOTO KOHTPOJS OCHOBHBIMH 3aJadyaMH,
CTOSALIUMH TEepe]l MpEenoJaBaTesieM, SIBISIIOTCS: BBISIBJICHHE CTENEHU NMPaBUIBLHOCTH, 00beMa,
rITyOUHBI 3HaHUHM, YMEHH, HAaBBIKOB, MTOJYYEHHBIX NPH U3yYEHUU Kypca Hapsay C BBIIBICHHUEM
CTETeHH CaMOCTOSITEIbHOCTH B IPUMEHEHUH MOJTYYEHHBIX 3HAHUN, YMEHHUH U HaBBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPENCTBA NO3BOJIIIOT AKCIEPUMEHTUPOBATH C HOBBIMHU
dbopmamu koHTposia. OOydaromuMcsl IpeaIaraloTcss TECTbl U 3aJaud B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHCTEMOH NMPOBEPKH. B 0TIHUME OT OOBIYHOTO TECTUPOBAHUS TAKOU



croco0 KOHTPOJISI TTO3BOJIIET CTYACHTAM B JIFOO0OE BpeMsi IPONTH TECT, MPOAHATH3UPOBATH OIMIUOKHU U
MPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00ecneueHe CAMOCTOATEIbLHO padoThl 00y4aommMXxcst
[Tpencraieno B npuiioxeHuu 1.

7 OueHoYHbIe CPeICTBA /1JIsl IPOBeIeHUsI POMEKYTOUHOI aTTecTaluu
[IpencraBieHbl B IPHIOKEHUH 2.

8 YueOHO-MeTOIMYeCcKOe H HH(POPMANIMOHHOE 00ecTiedeHHe TUCIMIIHHBI (MOTYJIs1)

a) OcHoBHas JIUTEpaTypa:

1. OcuoBel xumun: yueonuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUILl UHD®PA-M,
2014.-560c.: - (Beicmiee oOpaszoBanue: bakamaBpuat). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara o6pamenus: 19.01.2023). - Tekcr:
JJIEKTPOHHBIN.

2. Komsma, JI. T'. Xumus : yuebnoe mocobue / JI. I'. Komsga, JI. I'. Tapactok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. quck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamienus: 19.01.2023). - MakpooObeKT. - TeKcT : 3JeKTpOHHBIH. - CBeIeHUS
noctymHbl Takke Ha CD-ROM.

0) JlonmostHUTEIbHAS JIUTEPATYpa:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A. Munrypusa
; Marauroropckuit roc. Texuuueckui yH-T uM. I'. M. HocoBa. - Marnurtoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o9kxpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata oOpamenus: 19.01.2023). - MakpooObekT. - TEKCT : AIEKTPOHHBIA. -
Ceenenus noctynssl Takke Ha CD-ROM.

2. Mensauk, H. JI. lucnepcusie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; MarHutoropckuii roc. rexunyeckuii yu-1T um. I'. 1. Hocosa. - Marauroropck : MI'TVY um.
I W. HocoBa, 2019. - 1 CD-ROM. - 3arm. c¢ tutyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obpamenwus: 19.01.2023). - MakpooObekT. - TEKCT : AIEKTPOHHBIA. -
Caenenus noctynssl Takke Ha CD-ROM.

3. Komsama, JI. I'. OxuciuTenbHO-BOCCTAaHOBUTENBbHBIE peaknud. OCHOBBI DIIEKTPOXUMHUH
ydeOHoe ocobue / JI. I'. Komsna, D. P. Mynnmuna ; MI'TY. - Marautoropek : MI'TVY, 2015. - 58 c. : .,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 1147 pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara obpamenus: 19.01.2023). - MakpooObekT. - TeKcT : 3JIEKTPOHHBIHA. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XHMHUYECKOIO PpaBHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mymnuna, O. B. Epmosa ; MarHUTOrOpcKuit ToC. TEeXHUUECKHIA
yH-T uM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mata oOpamenwus: 19.01.2023). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
CBenenus
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https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

nocrymHbl Takke Ha CD-ROM.

5. Koposun, H.B. O6mias xumus: yde0. s TEXHUYECKHX Hampas. u crell. By3oB /H.B.
KopoBun —9-¢ m3., nepepad.- M.: Beicm. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. -
TekcT: HemocpeACTBEHHBIM.

6. Kparkuii cripaBoyHuK (u3nKo-xumudeckux BenuuuH / coct.. H. M. Bapon, A. M.
ITonomapesa, A. A. Papiensb, 3. H. Tumodeea; nox pen. A. A. PaBnens, A. M. [TonomapeBoii. -
10-e u3n., ucnp. u goim. - CII6. : UBan ®enopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. -
TekcT: HemocpeACTBEHHBIM.

7. W3Bectust BbICIIMX YYEeOHBIX 3aBeACHMA. XHUMHA M XUMHUYECKash TEXHOJIOTHS:
Hay4YHO-TexHHuYecKui xypHai — ISSN 0579-2991.

B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUs K
na0opaTOpHBIM paboTaM IO AUCHUIUIUHE «XHUMHS» JUIsl 00YJaromMXCs BCEX HaIpaBIICHHN
MOJrOTOBKM W  CHelUadbHOCTEH mHeBHOW (opmbl  o0yuenus [/ O.A. Mumnypuna;
MarnuTtoropckuii roc. tTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY nm. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HEMOCPEACTBEHHBIM.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKAa3aHUSA JUIA
CaMOCTOSITENIbHONW palboThl MO AMCLUUIUIMHE «XUMHS» i1 00ydyaroIIMXCsl BCEX HalpaBIeHUMN
MOJIrOTOBKHM W crenuaibHOcTel Bcex (opm oOyuenus / JL.I'. Konsna; Marautoropckuii roc.
texHuueckuii yH-T uM. ['. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 c. —
Tekcr : HenmocpeICTBEHHBIN.

3. Komapa, JI.I. CkopocTh XMMHYECKMX pEAaKUUMH M XUMHUYECKOE paBHOBECHE:
Metoauueckue ykasaHusi K JaOOpaTopHbIM paboTaM M0 JAMCHUIUIMHE «XUMHUSA» UL
00yyaroLMXCcsl BCeX HAIPABJICHHUH MOJATOTOBKU U ClielHanbHOCTel Beex popm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHuuyeckuii yH-T um. I'. WM. Hocoma. —
Marnutoropek : MI'TY um. I'. WM. Hocosa, 2020. —8 c. — Tekct : HenocpeacTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckas kuHeTHKa. XUMHUYECKOE PAaBHOBECHE. METOIUYECKUE
yKa3aHHs JUIs CaMOCTOSTENIbHOW paboThl MO JUCHHUIUIMHE «XUMHs» JUIsl 00ydaroUIuXcsi BCeX
HaMpaBJICHUH MOJATOTOBKM U crenuaibHocTel Bcex (hopm oOyuenus / H.U. Ponunonosa, A.II.
ITonomapeB; MarHuroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemoCpeICTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MeToanyeckast pa3paboTka K JabopaTOpHBIM paboTaM Io
JUCHUILTNHE «XHUMHUSD) JJI1 00y4aroIIMXCsl BCEX HANpaBiICHUH MOATOTOBKH M CIIEUAIbHOCTEN
Bcex popm ooyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHU4ECKHI yH-T
uMm. I'. U. HocoBa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIMN.

6. Uymposa, JI.B. PacTBopsIl: MeToMUecKast pa3padoTKa K CaMOCTOSTENILHONW paboTe 1o
IUCUUIUIMHE «XUMHs» A7 OOYyYalolMXcs IO BCEM HaNpaBlICHUSM IOJATOTOBKH U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnurtoropckuii roc. tTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.

7. Konsna, JL.I. KomnouaHele pacTBOpBI: METOAMYECKHE yKa3aHHMS K J1abOpaTOpHON
paboTe Mo auCHUIUIMHE «XUMUS» Ui 00ydaroluXcsl M0 BCEM HAmpaBiICHUSM MOATOTOBKH U
crieranbHOCTIM BeeX (opm obOyuenus / JL.I'. Konsna, JI.A. BoabsiH; MarHuTOropcKkuii roc.
texandeckuid yH-T uM. I'. K. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2017. -9 ¢c. —
Tekcr : HenmocpeACTBEHHBIMN.

8. Konsma, JI.T'. OkuciuTebHO-BOCCTAHOBUTEIBHBIC PEAKIINH: METOANYCCKHAE YKA3AHUS
K JabopaTopHOil paboTe MO JUCHUIUIMHE «XUMHs» A O0yJarolmuxcs BCEX HampaBICHUH
MOJArOTOBKM M cIeluaiabHOCTe Bcex ¢opm obyuenuss / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. rTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HeMOCPEACTBEHHBIMH.
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IPOIeCChl: METOJMYEcKas pa3paboTka K CaMOCTOSATENbHOM paboTe A 0oOydarouuxcsi MO BCEM
HaIpaBJICHUAM TOATOTOBKH M CIIEIHaIbHOCTIM Beex popm obdyuenus / JI.I'. Komnsna, E.B. Tapaciok,
3.P. Myminna; Marauroropcekuii roc. texunueckuil yu-T um. I'. . HocoBa. — Maruuroropek : MI'TY
uM. . . HocoBa, 2017. — 41 c. — TekcT : Henocpe1ICTBEHHBIH.

10. Mumypuna, O.A. DJEKTPOXUMHUYECKHE IPOLECCHI: METOIMWYECKHE YKa3aHusi K
nabopaTtopHoit paboTe MO AUCHUIUIMHE «XHUMHs» s O0y4aromuxcs IO BCEM HampaBiICHUSIM
NOJrOTOBKH M CIEUUATbHOCTAM BceX ¢opm obOyuenus / O.A. Mwumypuna, H.U. Pomuonosa;
Maruutoropckuii roc. Texuuueckuid yH-T uMm. I'. M. HocoBa. — Maruuroropck : MI'TY um. I'. U.
Hocoga, 2017. — 13 c. — TekcT : HeOCPEeACTBEHHBIMN.

r) [Iporpammuoe oGecnneuenue u UHTEepHET-pecypchbI:

IIporpamMmMHoe oGecnieyeHue

HaumeHnoBanue o
1o Ne noroBopa Cpok AeiCTBUS JIUIICH3UN

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip CBOOOJIHO 0EeCCPOUHO

FAR Manager |cBobogHO 0eccpoyHO

Bpaysep Yandex |cBoboaHo 0eccpoyHoO

IIpodeccuonanbHble 6a3bl JAHHBIX M HH()POPMAINMOHHBIE CIPABOYHBIE CHCTEMbI
HasBanue xypca Ccruika

YHuBepcuTeTcKas HHPOpMalMOHHAs CUCTEMa

https://uisrussia.msu.ru

POCCHA
denepanbHblii  00pa3oBaTEeNbHBINA MOpTA
Okonomuka. Connronorus. MeHeKMEHT
DOnekTpoHHBIE pecypchl Oubnmmoreku MI'TY
um. [.1. Hocona
Poccuiickas T'ocynmapcTBeHHass OuOnIMOTEKA.
Karayioru
denepanbHOE TOCYIAPCTBEHHOE OFOJKETHOE
yupexaenne  «®Penepanpueiii  mHCcTHTyT|URL: http://www.fips.ru/
MIPOMBITIICHHON COOCTBEHHOCTHY
Nudopmanronnas cucrema - EnuHoe OKHO
JIOCTYIIa K HH(GOPMAIIMOHHBIM pecypcam
ITouckoBass cucrema Axamemus Google
(Google Scholar)
Hamnuonanbuas
undopmanuronHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project risc.asp
Poccuiicknii MHJIEKC HAYYHOT'O ITUTHUPOBAHMUS
DnexTpoHHas 0a3a MEPHOAMYECKUX H3JIaHUI
East View Information Services, OOO
9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCHMILITHHBI (MOLYJIs1)

~ |http://ecsocman.hse.ru/

https://magtu.informsystema.ru/Marc.html?locale=ru

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

URL: http://window.edu.ru/

URL: https://scholar.google.ru/

https://dlib.eastview.com/

MaTepHaHBHO-TeXHquCKOG obecnieueHue JUCIMITIIMHBI BKJIIFOYACT:


https://uisrussia.msu.ru/
http://ecsocman.hse.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

1. YuebHble ayaAuTOpUU U1 IPOBEACHUS 3aHATUI JICKIIHOHHOTO TUTIA.
OcHamieHne ayguTOpUH: MYJIBTHMEAWHHBIC CPEICTBA XpaHEHHUs, TepeJadyd |
npeacTaBIeHU HHpOpMaIuu

2. YueOHble ayAUTOpPUU MJIs TMPOBEACHUS J1A0OPATOPHBIX 3aHATHH, TPYIIOBBIX H
WHJIMBUTYQJIbHBIX KOHCYJbTALIUMN.
OcHnaiuenue ayauropun: Harnsansie MaTepuanbl: TaOIUIbI, CXEMBI, I1JIAKATHI.

3. TlomemeHust A CaMOCTOATENBbHOM pabOTh OOyYalOmUXCSs U HPOBEICHUS
POMEKYTOUHOH aTTECTALINH.

OcHarenne ayautopun: [lepconanbabie KoMnboTephl ¢ makerom MS Office, BeixoaoMm B
WuTepHeT M ¢ JOCTymOM B 3JEKTPOHHYIO HH(OPMALMOHHO-00pPa30BaTEIbHYIO CpELy
YHUBEpCUTETA

4. TlomemeHus: Ui XpaHEHUS W TNPOYUIAKTHYECKOTO OOCIY)KUBaHHS y4eOHOTO
00opyIOBaHUSI.

Ocnamenne aymutopun: CTeiuiaxu, cEH(BI i XpaHCHHS Y4eOHOTO 00OpYIOBaHUS.
NHcTpymeHTsI AJ1s peMOHTa 1ab0paTOpHOTO 000PY10BAHMUSL.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSITEeIbHOI PadoThI 00y4al0IMXCH

CaMocTtosTenbHass pabora oOydaromuxcs IOApa3JeisieTcss Ha ayJIuTOPHYIO, KOTOpas
MPOMCXOIUT Kak BO BpeMs JabOpaTOPHBIX 3aHATHH, TaK M Ha IUIAHOBBIX KOHCYJIBTAIlUSAX, W Ha
BHEAYJIUTOPHYIO, IPOUCXOIAIIYIO BO BPEMsl IMMOATOTOBKH OOYYAIOIIUMHUCS OTYETOB T10 JIAOOPATOPHBIM
3aHATHSM U IIPH BBITIOJHECHUH TOMAIIHUX 3a/IaHUM.

AynuropHas caMOCTOsITelNbHas paboTa OOYYAarOIIMXCS MPEANoJiaracT IMPOXOXKICHUE
TECTUPOBAHUS 10 KAXKJIOMY pa3ieny JUCIUIUIMHBL. TeCThl BKIYAIOT TCOPSTHUSCKHUE U MPAKTUICCKUE
3aJlaHusl, OTBETHI Ha KOTOPBIE TPEOYIOT MTyOOKOT0 TOHMMAHUS U3YYEHHOTO MaTepraia. MakcumMalibHOe
KOJIMYECTBO OAIJIOB B K&K 101 Teme Kypca — 10.

BreayautopHast camocTosiTellbHAs paboTa 00ydJaromUXcsi OCYIISCTBISCTCS B BHJIC MU3YyUCHUS
JUTEPATyphl TI0 COOTBETCTBYIOIIEMY pasfelly ¢ mpopaboTKoN MaTtepuana; o(hOpMIICHUS OTYETOB IO
71a0b0pPaTOPHBIM padOTaM U BBITOJIHCHUS JOMAITHUX 3aJIaHUH.

IIpumepHbIii epevyeHb 1a00paTOPHBIX PadoT

JlaboparopHast pabota Nel «CBoiicTBa OCHOBHBIX KJIACCOB HEOPTAaHUICCKUX COCTUHEHUI

JlaboparopHas pabota No2 «OmnpezeneHue SHTAIbIINI PACTBOPEHUS U SHEPTUU KPUCTATLTUYECKON
PEIICTKI

JlaboparopHas padota Ne3 «CKOpOCTh XUMUYECKUX PEAKIIUI

Jlaboparopuass pabora Ned «IIpuroroBieHne pacTBOpa U YCTAHOBJICHHE €ro TOYHOU
KOHIIEHTPALIUN

JlabopaTtopHas pabota NeS «DneKkTponuTHIecKast JUCCOIHAITUS

JIaGoparophas pabota Ne 6 «I'uaponus comnei»

JlabopaTtopHas padota Ne7 «KoMIuieKCHbIE COETUHEHUS

JlaboparopHas pabota Ne8 «KonmouaHsie pacTBOPBI»

JlaboparopHast pabota Ne9 «OKUCITHTETFHO-BOCCTAHOBUTEIIHHBIC PEAKIIHI)

JIaboparopHas pabota Nel0«DnekTpoXuMudecKue mpoIecch»

JIaboparopHas pabota Nel0 «Koppo3ust MeTauioB»

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

Uro Ttakoe okcunpl? x kmaccudukanms. Homenknarypa.

[lepeunciure OCHOBHbIE XUMUUECKHE CBOMCTBA OKCHUIOB.

Urto takoe ocHoBanusa? Ux knaccudukanus. Homenkmarypa.

[lepeunciure OCHOBHBIE XUMUUECKHE CBOMCTBA OCHOBAHMIA.

Uro Takoe kucnotel? Mx knaccudukanus. Homenkmnarypa.

[lepeunciute OCHOBHBIE XUMUUYECKHE CBOMCTBA KUCIIOT.

Urto Ha3zwBaroT cossamu. Ux knaccudukanus. Homenkmarypa.

[lepeunciure OCHOBHBIE XUMUUYECKHE CBOMCTBA COJIEH.

Kaxkas reneTndeckas CBsI3b CyIIECTBYET MEXKY KJacCaMU HEOPTaHWYECKUX COCTUHCHH?

CoNo~LNE

«Onpezle.nelme IHTAJIBIIMA PACTBOPECHUS U JHEPIrUn KpI/ICTaJIJII/I‘{eCKOﬁ PE€HICTKH»

OCHOBBI XUMHYECKOM TEPMOJUHAMUKU: TTOHSATHE CUCTEMBI, BUJIbI CHCTEM.
TepmoanHaMuyeckue mapameTpsl U (PyHKIIUH COCTOSIHHSI CUCTEMBI.
DOHTanbnus 00pa3oBaHus BEIIECTBA.

TernnoBoit 3¢ exT XuMHUUECKON peakluu.

®dakTophI, BAUSAIONINE HA TETJIOBOH d(PPEKT XUMHUIECKON pEeaKInu.

agrownPE



6. Cdhopmynupyiite 3akon ['ecca.
7. Kakue ciencTBus BLITEKAIOT U3 3aKoHa [ ecca.
8. OHTponUs Kak (PYHKIHMS COCTOSIHUSI CHCTEMBI.

«CKOpOCTL XUMHYECCKHUX peakunﬁ»

Urto n3yyaeT XuMu4ecKas KHHeTHuKa?
JlaiiTe onpeneneHue CKOPOCTH TOMOT€HHOM U TeTepOreHHON peaKIui.
Ot xakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMUUECKON peaKIiu?
JlaiiTe onpeneneHue 3aKoHa JeUCTBHS Macc.
UTo Ha3bIBalOT KOHCTAHTON CKOPOCTH?
Ot kakux ¢GakTOpOB 3aBUCUT KOHCTaHTa ckopoctu? Chopmynupyiite npasuino Bant-I'odda.
Urto Ha3bIBalOT TeMIiepaTypHbiM KoagdunuenToM? Kakie oH MOXKET UMETh 3HaYCHUS?
8. [Toyemy moBbIIEHUE TEMIIEPATYPHI YBEIUUUBAET CKOPOCTh PEAKIUU?

NoookrownpE

((HpI/IFOTOB.]IeHI/Ie pacTrBopa U YCTAHOBJICHHE €I'0 TOYHOH KOHICHTPpaum»

1. [Tepeunciure OCHOBHBIE CIIOCOOBI BHIPAXKEHUST KOHIIEHTPAIUU PACTBOPOB.

2. Kak paccuntath MOJSpHYIO KOHIICHTPAIMIO PAacTBOpA, €CIIM M3BECTHA DKBHUBAJICHTHAS
KOHIICHTpauus?

3. Kak paccunrate Maccy pacTBopa, €Clid H3BECTHa MAaccoBasl JI0JI1 PacTBOPEHHOTO
BEILIECTBA B paCTBOPE M Macca BOJBbI.

4, Yto Takoe SKBUBAJIEHT BelllecTBa?

5. Kaxk paccunrtars MOJISIpHYIO Maccy SKBHUBaJieHTa BelecTBa?

6. B kakux equHUIIAX U3MEPSAETCS TUTP PaCTBOPEHHOTO BeliecTBa?

(<3J'IeKTp0JII/lTI/I"IECKaH AUCCOUALIH A

Kaxkue BemiecTBa Ha3pIBatOTCS SJIEKTPOIUTAMU?
UTo Takoe 3IEKTPOIUTHYECKAS TUCCOIUAINsA?
UTO Ha3BIBAIOT CTENEHBIO TUCCOLMALIUN IEKTPOIUTA?
Kaxkue 31eKTpouThl OTHOCSTCS K CUIIBHBIM?
B kakom ciyyae peakiiud HOHHOTO 0OMeHa MPOTEKArT HeoOpaTuMo?
Kaxkue BemiecTBa B HOHHBIX YPaBHEHHUSIX 3alTUCHIBAIOT B HIOHHOM BUIE?
Kak nucconnupyroT amdoTepHbIe 3TEeKTPOTUTHI?

NoookrwdPE

«I'mapoJm3 conei»

Yro Takoe ruapoau3 couei?

Kakwue conu moaBepraroTcst THAPOIH3Y?

Kak onpenenuts cpeny pacTBopa coiau?

Yro Takoe MHIMKATOPHI?

KonnyecTBeHHast XapaKTEpUCTHKA THAPOIM3A.

Kak paccuntaTh KOHCTaHTY THAPOJIH3a?

Kakue ¢akTops! BIUAIOT Ha CMEIIEHUE PABHOBECHS PEaKIMK I'HIPOIN3a COTTH?
[Tpu KakUX YCIOBHSIX MOXHO YCHIIUThH TUAPOIIH3 COJIN?

Kax MoxkHO 0ctabuTh ruaponus?

wCoNoOR~ WD E

«KommiekcHbIe COCINHCHUS»

Urto Takoe KOMITJICKCHBIC COCTUHEHUS?

Kiaccudukanmsi KOMIIEKCHBIX COSAMHEHUH.

IIpuBenuTe peakuus MOIyYEHUsT KOMIUIEKCHBIX COCIUHEHUMN.
Kakue nonbsl MOTyT OBITH KOMILIEKCOOOpa30oBaTeIsIMu?

i N =
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Kak nucconumpyroT B pacTBOPE KOMIUIEKCHBIE COEAUHEHUS?
YT0 TaKkoe KOHCTAaHTA HECTOMKOCTU KOMILJIEKCHOI'O COETUHEHUA?
7. Urto xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO COCTUHEHHUS?

o

«I[ucnepcnue CHCTEMBID»

JlaiiTe onpenenenue IUCIepcHoN cuctemsl. [IpuBenure npumepsl.
Knaccuukanus aucnepcHbIX CUCTEM.

CriocoObl 1osTyueHHs! KOJJIOUHBIX PACTBOPOB.

CrpoeHne KOJIJIOUIHBIX YacTHLI.

VY CcTONYNBOCTD KOJIJIOUIHBIX CUCTEM.

Koarysauus kosuonaos.

Koarynsanus KomuionIHbIX pacTBOPOB 3JIEKTPOIUTAMH.

[Tpaswio lyneie — [Napau. Koarynupyromiast cmocoOHOCTb.
B3aumMHas xoarymsinus.

CoNOR~ LN E

«OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE PeaKIun»

Kakue peakunu Ha3pIBatOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

UTO Ha3BIBAIOT OKUCIIEHUEM U BOCCTAHOBJIICHUEM?

UTO Ha3bIBAIOT OKUCIUTEIEM U BOCCTAHOBUTENIEM?

Ha3zoBure BemiecTBa, M3BECTHBIE KaK CHJIBHBIE OKUCIUTENH.

Hazosure BemiecTBa, U3BECTHBIE KaK CUJIBHBIE BOCCTAHOBUTEIH.

Kaxkue peakunu OTHOCSTCS K peakusiM AUCTIPOIOPIIUOHUPOBAHUS?

Kaxkue peakunu OTHOCATCS K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHHIO - BOCCTAHOBIICHUIO?
Kaxkue peakunu OTHOCSATCS K MEKMOJICKYJIIPHOMY OKHCJICHHIO - BOCCTAHOBJICHHUIO?

ONoGaR~wWdE

«3JIQKTp0XI/IMI/I‘IECKI/Ie nmpouecconn

DnekTpoxuMuieckue cucteMbl. Kimaccudukarius 3J1eKTpOXUMUYECKUX TTPOLIECCOB.
l"anpBanmyeckuii anemeHT Jlanuaisa — Skoowu.

DNEeKTPOABUKYIIAS CHJIA TAIbBAHMYECKOTO DJIEMEHTA.

N3mepenue 21eKTpOIHBIX IOTEHIMAIOB. Pl CTaHAapTHBIX AJEKTPOAHBIX TIOTEHIIUATIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX TOJIOKEHUEM B PSIIy HAIIPSDKCHUI.

oY

S. VYpasuenue HepHcra.
6. DNEeKTPOJIN3 PACcIIaBOB M pacTBOPOB. KaTomHbIe M aHOIHBIE TIPOLIECCHI.
7. O6benunennslit 3akoH ®apazes. Berxos mo Toky.

«Koppo3ust MeTa110B»

1. Yro Takoe koppo3us?

2. Kakwue BBl KOPpO3UHN BaM U3BECTHBI?

3. DIeKTpoXuMHuUecKass Koppo3us. AHOJHOE OKHCICHHE MeTajula M KaTOJHOE BOCCTAHOBJIICHHE
OKHCJIUTES.

4. Tlepeuncnute cocoObl 3alIUTH METAIJIOB OT KOPPO3HH.

5. Tloyemy Bo3poOCiIa CKOPOCTh BBIAETIEHUS BOJIOPOAA MTPH 100aBIEHUU COMH?

6. CpaBHHTE pe3yabTaThl ONBITOB [0 KOPPO3UH IIPU KOHTAKTE JKeJe3a U IIMHKA, U JKeJe3a U MeTHOU
MIPOBOJIOKH B JUCTUJUTMPOBAHHON U «MOPCKOI» Bojie. I'ie mpoliecc mpoTekaeT ObICTpee U YeM BbI 3TO
o0bsicHuTe?

BapuaHThl TeMaTHYeCKUX JOMANIHUX 3aJaHUH VISl CAMOCTOSITEJIbHOM Pa0doThI CTY/IEHTOB 110
TeMaM



Jlomamuee 3agaaue No 1
1o TeMe «XUMHYeCKasi TEPMOTUHAMHUKA»

B momamHeM 3aaHuu 1Mo TeMe «XHUMHUYECKas TEPMOJAMHAMMKAY: ITepBas 3ajada OLIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 Oa.

3amaua Nel

Hns peakuun CHs ) + CO2 ) = 2 CO ) + 2 Hz () onpenennte BO3MOKHOE HaIpaBJICHUE
CaMOMPOM3BOILHOTO TEUEHHUs PEaKIUH TIPH CTAHAPTHBIX yCIOBUAX ¥ mpu  Temmepatype T = 927 °C,
€CITH TETIOBOM (P PEKT peakuu A0 3aJaHHOH TeMIIEpaTypbl HE U3MEHHUTCA. YKaXHUTE: a) BBIICIACTCS
WIM TOIJIOUIaeTCsd SHEpPrus B XOJ€ peakuuu; O) MPUYMHY HANJACHHOTO H3MEHEHHSI JHTPOIHH.
PaccuuraiiTe TeMiiepaTypy Hadaja peakLuH.

3amaua Ne2

Beruncnute temnoBoit  addekt peakmun: CaCz ) + 2 H20q) = Ca(OH)2 ) + C2H2 (), mOnB3ysICh
CTaHJIaPTHBIMU TEIIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIIOTHl BBIACIUTCS WU
MOTJIOTHTCS Tpu oOpazoBannu 2,24 1 C2H,?

3amaua Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOM APPEKT pEaKIiu:
Hop + CO2 ) =CO ¢+ H2 O¢). Tepmoxumuueckue ypaBHEHHUS:

a)Hoy +7% 020 =H20 (), AH = -241,9 x]JIx;

6)2COr +020)=2CO0O2 ), AH =-566,2 x]JIx.

Jlomainee 3aganue No 2
o TeMe «XHUMHYECKAA KHHETHKA)

B ngomamHem 3amaHuu mo teMe «XHMMHYeCKash KMHETHKay: MepBas 3ajada oleHuBaeTcs B 1,5
Oainna; BTopast — B 0,5 Gasuia; TpeThs, YeTBEpTas U msTast — B 1 Ga.

3amaua Nel

Peakuus mporekaer no ypaBHeHHo: Oz ) +2 CO y = 2 CO2 (). HauanbHble KOHLIEHTpanuu
pearupytomux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 monb/n. Bo ckoapko pa3 u3MeHUTCA
CKOpPOCTb MpsAIMOH peakuuu, korzna npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
IIPUMOI ¥ 00paTHOM peakiuy, eciau YBEJIUUNUTh JaBJIEHUE B CUCTEME B JBa pa3a?

3amaga Ne2

Ipu temmeparype 40 °C HexoTOpoe KOTMYECTBO BEIIECTBA BCTYMAET B PEAKIHIO 32 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJINYECTBO BEIIECTBA BCTYIIUT B PEAKLUIO IIPU TEMIIEPATYPE
200 °C, ecrm TemmepatypHbIit KO3(DHUIMEHT CKOPOCTH PEakun paBeH 2. Bo CKOMBbKO pa3 M3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKIIMH?

3amaua Ne3

HaiinuTe HayanbHbIE KOHLIIEHTPALMH UCXOJHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHSI pEaKIIUU:
Fe (p + H20 () = FeO (1) + H2 (1), €ecim paBHOBECHBIC KOHIIEHTPAIIUU PEarupyroiuX BEIIECTB PaBHBI:
[H20]=0,3momb/1, [H2] = 0,4 Moan/m.

3amaua Ned

Jna peakumonnon cucreMsl: CO ¢y + H20 ) = CO2 (7 + H2 (7 HauyanbHblE KOHLIEHTpaLUH
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnipeieTuTe KOHIICHTPAIIUHA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CIIM KOHCTaHTa paBHOBECHs paBHa 1,45.

3amaya NeS

BolIpa3ute uepes3 KOHLIEHTpaIMM pEareHTOB KOHCTAHThl PAaBHOBECHS CIAEAYIOIUX PEaKLIU:

Nowr) + 3 Haey) = 2 NH3 ), AH =-92,2 JIx;
COzr) +C @ =2COq), AH =+160,5 xk/Ix;
COw +H20p =CO2 ¢y + How), AH =-41,1 x/Ix.



VYKakuTe HanpaBJIEHUE CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS ATUX PEaKLUi: a) IPpU MOHUKEHUN
TEMIIEpPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MpHU TMOBBIILIEHWU [aBIEHHUS, €CIM TeMIleparypa
IIOCTOSIHHA.

Jomamnee 3axanmne Ne 3
no reme «PactBopbn»

B nmomammnem 3amanun mo Teme «PacTBOphI»: TmepBas, BTOpas, TPeTbsl W IATasl 3a7a4d
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaga Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa
onosa (I1) ¢ mmotHocThIO P = 1,405 1/MNA?

PaccuuTaiiTe: a) MaccoBylO JIOJII0O BELIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIEHTPAIHIO
HKBUBAJIEHTA; B) MOJISUIBHOCTB; I') THUTP; J1) MOJIbHYIO JOJIIO BELIECTBA B PACTBOPE.

3agaua Ne2

3aKOHYMUTE MOJIEKYJIIpDHBbIE M HANMIIUTE COKpAIlleHHble MOHHBIC YpPAaBHEHMsI peakuui
B3alMOJICHCTBUS CIEAYIOLIUX BEILECTB!

HBr + NaOH —

AgNOs + H2S —

MgCl, + KOH —

CaF; + HCl—

Sb(OH)s + H2SO4 —

Sb(OH); + NaOH —

3azmaga Ne3

CocTaBbTe 10 JABa MOJIEKYJISIPHBIX YPAaBHEHUSI peaklui K CIEeIyIOIUM HOHHBIM:

Ba?* + CrOs* — BaCrOy;

NH4s"* + OH — NH4OH;

ZnS + 2H" — Zn* +H.S

3agaua Ne4d

Berancnure pH 0,05M pactBopa cepHON KUCIIOTHI.

3agauda Ne5

Kaxue u3 cinenyrommx coneir noaseprarotcs ruaponusy: NaxSiOs. Cu(NOs)2. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIpPHBIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coniel. Kakoe 3nauenue pH (<
WIN> 7) UMEIOT PacTBOPBI ATUX COJIEH?

3agauda Neb6

Haiinute npoussenenue pacrsopumoctu PhCl2, eciu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

Jlomaninee 3aganue Ne 4
no reme «JlucnepcHbie CHCTEMbD»

3agauva l
3051p MOMYYEH IyTEM CMEIMBaHUsA pacTBopa A u pactBopa B. Omnpenenurte 3apsia 4acTuil

MOJIYYCHHOI'O 30JId M HAIMUIIHUTC (I)OpMyJ'I €ro MUICJJIBI.

B 3 PactBop | Va, C, PactBop Vs, C,
ap- OIb A MIT MOJIB/TT B MIT MOJIB/TT
1 PbSOs | Pb(NOs), | 20 0,001 u. K2S04 10 | 0,04M
3amaya No2

Hanummre $hopMyiny MHULIEIBl 3015, OTYYEHHOIO IPU MOCTENEHHOM NPWINBAHUM K BOJHOMY
pacTBOpy IEpBOM COJM, B3SATOH B M30BITKE, pa30aBICHHOIO pacTBOpa BTOPOM COJIM. YKaXHUTE 3HAK
3apsa  KOJUIOMAHOM 4vacTuipl. Kakoi W3 3I€KTpOJUTOB  sBiIseTCsl Haubojiee 3KOHOMHUYHBIM
KOaryJsiTOpoOM 3TOro 3051517



Bap. | PactBop 1 | PactBop 2 Koarymsrop
1 AgNO3 Kl NH4Cl; K2SOg4; FeCls

3azmaga Ne3
Bbraucnute mopor KoaryisiMu pacTBopa cyibgara Hatpus, ecnu nobasienue 0,003 1 0,1 H.

Na>SOg4 Be3biBaeT koaryssuto 0,015 i 305s?

Jlomaninee 3aganue Ne 5
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTE/ILHbIE MPOLIECCHI»

B nomaniaem 3aanuu o teMe «OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ITPOLIECChI»: MepBas 3aava
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6aa; Tpetbs — B 1 Oai.

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B YpaBHEHHSX OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

VYKaxuTe THN KaXXI0H peaklvu.

PaccunTaiiTe SJIEKTPOABMKYIIYIO CHIYy H OINPEACIUTE HAMpaBJICHHE CaMOMPOU3BOJIBHOIO
NPOTEKaHWss  [EPBOM  peakiMW PH  CTAHJAPTHBIX  YCJIOBHSIX,  HMCIOJAB3YS  3HAUYEHHS
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIX IOTEHIIAAJIOB:

HJ + HsPOs — J2 + H3POs + H0

HNO, — HNOs; + NO + H20O

H[AuCls] + H202 + NaOH — Au +NaCl +0; + H20

NHsReOs +H; — Re + NHs + H20

KBrO —- Oz + KBr

3amaga No2

CocraBbTe YpaBHEHHS OKUCIIUTEIBHO-BOCCTAHOBUTELHBIX PEAKITHIA:

KMnOs + NaNO2, + HO—

NaCrO, + H20, + NaOH —

Bi(OH)s + NaxS$:0s+ NaOH —

Bi.O: + C —

Mg + HNO3 (u:) —

3agaga Ne3

Hausl aBe okuciauTenbHO-BoccTaHOBUTEMbHBIE mmapel: KNO2, KNOs; u Pb(NO3)2, PbO..
[Monp3ysich TabiMIEH CTaHIAPTHBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peaknuuu B ykasanHoW cpeme (HNOs). Paccuwmraiite 3HaueHue
AJIEKTPOJBKYILEH CHIIbI PEAKIIUH.

Jlomamnee 3aganue Ne 6
1o TeMe «JIeKTPOXHUMUYECKHE CHCTEMBbI

B nomamrnem 3amanuu 1o TeMe «IeKTPOXUMUYECKUE CHCTEMBI): MepBasi 3a/1aya OIEHUBACTCS B
1 6amm; BTOopas — B 1,5 6aymna; Tpethst — B 2,5 Oasna.

3amgadga Nel
CocraBbTe 3IEKTPOHHO-MOHHBIE YpPABHEHHUS JJEKTPOJHBIX TMPOIECCOB U  MOJIEKYJSIPHOE

ypaBHEHHE TOKOOOpasyloulel peakiuy, MpoTeKaloleld Mpu paboTe TralbBaHHYECKOrO 3JeMEHTa
Co/Co(NO3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) rampBaHHUECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBUSIX.

[IpuHsiB MOTEHIMANT aHOAA PABHBIM CTAHJIAPTHOMY 3HAYEHHUIO, PACCUUTANTE KOHLIEHTPAIUIO
KaTHOHOB METAJIJIa B KATOJTHOM pacTBope, pu Kotopoit DJIC raibBaHUYECKOr0 3JIEMEHTa YMEHBIINUTCS
Ha 0,02B.

3amaga No2



[IpuBenuTe CcXeMBbI DJICKTPOAHBIX TPOIECCOB M  MOJEKYISPHBIE YPAaBHEHHS PEaKIIHiA,
MPOTEKAIOIINX MPH AIIEKTPOXUMUYECKON Koppo3uu ramsBaHonapbl Co/Ni: a) B kucnoit cpene; 60) BO
BJIQKHOM BO3/yXe.

Onpenenute yObUIP MacCchl aHOJA NMPH KOPPO3UHM B KUCIIOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/4.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHS JIIEKTPOJHBIX TPOIECCOB (aHOA WHEPTHBIA) H
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUHU, IIPOUCXOISIICH ITPH AIEKTPOITH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOas.

Bbruuciure QakTHueckoe KOJIMYECTBO MeETaula, MOJYYCHHOTO Ha KaTojAe IMPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIEKTPOIIH3 TPOBOAMIM B TeueHuH | 4. Bbxoa MeTasia o Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIIICHHS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.

BapHaHTbI TEeMAaTHYE€CKHUX TECTOBbIX 3azla1mﬁ AJIA TEKYHIET0 KOHTPOJIsA
o TeMaM

XumMuyeckas TEPMOAUHAMHUKA

B tecrax no teme «XuMuueckas TEpMOJMHAMUKay: TIEpBbIE IIECTh 3a7aHuil oueHuBarorces B 0,5
Oama, ceapbmoe — B 1 6asu, a BOCbMO€, JIEBATOE U JeCcIToe 3alaHust — B 2 Oaa.

Teer Ne 1

1. Ilpu paccMOTpEeHUU XUMHUYECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MOPOAYKTHI XMMUYECKOH peaKiiu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHl peaKLuU
2. TlepBelit 3aK0H (TIEpBOE HAYAJIO) TEPMOJIMHAMHUKH MAaTEMAaTHIECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJBIHS PEAKIMOHHOM cucTteMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM crucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBI MOBBILIAETCS
4. CrangapTHble TeIUIOBbIe 3()(PEeKThl MPUHITO 0003HAYATH:!

a) AUcr B) Q 101327
06) AH°298 r) AHct
5. Kakue u3 NpuBEICHHBIX PEAKIUi SIBISIOTCSA SHAOTEPMUICCKUMHE?
a) 1/2 N2+ 3/2 H,=NHs AH = — 46 K]]x/momn
0) H2+4/202.=H20, AH = -242 K]Ix/Momnb
B) 1/2N2+1/202=NO , AH = 90 K]I»/Mob
r) 1/2H2+ 1/2 I=HI, AH = 26 K]I>x/momb

6. Kakas m3 HammcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHMs okcuia azota ( || ) B
CTaH/IAPTHBIX YCIOBUSX?
a) 1/2 N2+ 0O=NO B) 1/2N2+1/2 02 =NO
6) N+ 1/202=NO r) NH3+ 5202 =2NO +3H20
7. Tlpu BocctanoBienun 16T okcuma meau( || ) mo peakuuu :
CUuO () + C (rpagur) = CU () + CO (), morsotusock 22 kJ TErIoTHI.
OHrtanbnus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
0) -200,5 r)735



8. Hus peakun  NiO ) + C pagury = Ni ) + CO (). Onpenennure Bo3MOXHOE HarpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUECHHS PeaKIMU PU CTAaHJAPTHBIX YCIOBUAX M TP Temieparype 627°C.

BemectBo AH®298  (KJI>K/MOJIB) S°9s  (JIx/mMoap*K)
NiO () —239,7 38
C (rpadur) 0 5,74
Ni ) 0 29,9
CO -110,5 1974

B otBete ykaxuTe 3HaueHus sHepruu ['mbOca mpu CTaHIAPTHBIX YCIOBUSX,

627°Cn TemnepaTypy Hayajla peakLuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzmeHsiercs SHTPONHUs NPHU Pa3IoKEHUU KapOoHaTa KalbLus?
a) yBEIMYUBaETCs B) HE YMEHbIIIAETCs
0) yMeHbIIaeTCs T') HE 3HAI0
10. [JanHas peakuus:
2KCIOs3 (tB) —2KCl (18)+302 (1) AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXKET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

opu TeMmIeparype

B Tectax no teme «XuMuueckas KUHETHKa»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3aJaHUs
oueHuBatotcs B 0,5 6ara; mectoe, ceibMOe, BOCbMOE, JEBIATOE U AecsiToe — B 1 a1, a olMHHaIIaToe

—B 2,5 Oaia.

Tect Ne 1

1. Pa3Z[€J'I XHUMHU, I/ISYLIaIOHII/Iﬁ CKOPOCTH U MEXAaHHU3MbI XUMHUUYCCKHUX peaKuHﬁ, Ha3bIBACTCA

a) XMMUYecKas TepMOJIMHAMHKa

0) TepMOXUMHUS

B) XUMHYECKasi KHHETHUKA

2. CkopoCTb XMMHUYECKOH peaKifu — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOHBIX BEIIECTB

0) U3MEHEeHHEe KOJIMYEeCTBa BEIIECTBAa PEareHTOB (WM MPOAYKTOB) PEaKIMK B €AMHUILY BpEMEHH B

enuHuile obwvema

B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIUN K MOMEHTY OKOHYaHHS PEAKIINN
3. B Kakux eMHHUIAX BBIPaKAETCA CKOPOCTh XUMUYECKOM peakiun?

a) Momb ;1 ‘¢t

0) 6e3pa3mepHas BeIMYMHA

B) MOJIB2 C

4. Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XMMHUUYECKHX PEaKIuii?

a) OT IPUPOJIBI PEarupyIONINX BEIIECTB

0) oT TeMIiepaTypsl

B) OT 00BhEMA PEAKIIMOHHOTO COCya

5. CocrossHME  XMMHUYECKOTO  paBHOBECHUS  OOpaTMMBIX  IPOIIECCOB
XapaKTepU3yeTcs ...

a) paBHOBECHBIMH KOHIICHTPALUSAMH MPOJYKTOB PEAKIHH

0) SHEpruei aKTUBHU3AIUN

B) KOHCTAaHTON paBHOBECHS

6. Kak 3anmuceIBaeTcs BRIpaXKEHUE IS CKOPOCTH PEaKIIUU

4NO »+6H0=4NH31)+50:

KOJIMYCCTBCHHO



a) V =k[NOJ*[H20] 6) V = k[NH3][O2] B) V = K[NOJ*[H20]°
7. Kak 3anumieTcst BRIpaKeHHE ISl KOHCTAaHThI paBHOBecus peaknuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]?
6) Ke = [C][D]/ [A][B]
8) Kp = [A][B] / [C][D]
8. Kakoif oTpe30k Ha AuarpamMme Nmokas3blBaeT 3HauUeHHE TerioBoro 3ddekra peakuu?
a)l _E

4
5) 2 2

A
AR ;
— A\

XO0J1 pEaKIu

B) 3

v

9. UYrto MOXHO CKa3aTh O peaKIiy, U300paKCHHON Ha Tuarpamme K Bompocy 87
a) SK30TepPMHUUECKast PEaKIHsI
0) PHIOTEpPMHUYECKAsT PEAKITUS
B) PEaKLUs ONHMCHIBACT COCTOSTHUE PABHOBECHS
10. PaBuoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeIIIaeTCs BIEBO.
a) IpY IOHM)KEHUH TeMIIepaTypbl
0) Ipu MOBBILICHUHU TEMIIEPATYpPbl
B) MU TTOBBIIICHNH JIaBJICHUS
11. Jnsa peakuyu Cw) + 2 H 2y = CH 4 () Ipu HEKOTOpOIl TeMmnepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHLEHTpalus BojaOpoAa paBHa 1,2 Monb/i. Beluucnure HCXOAHYIO
KOHIIEHTPALIUIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOph»: TepBOEe 3aJaHUE OICHHWBAaeTCS B | Oamr, BTOpoe, TPEThe,
4eTBEepTOE, MATOE U IIeCToe 3aanus - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gama.

Tect Nel

1. dis ypaBaenus peakiun CuU SO4 + KOH — ... cokpalieHHOE HOHHOE YPaBHEHHE 3aIAIIETCS B BHJIC
1) 2K*" +S04* = K2SOq4
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + 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. Ins monmasiienust ruapoausa xiaopuaa xpoma (I1I) cnegyer
1) 100aBHUTH COJSHYIO KUCIIOTY
2) n00aBHUTH MIETOYD
3) pa3zbaBHUTBH pacTBOP BOAOI



4) TIOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJIEHHBIM U3 TUApOCyibdaTa Kalblus U BOJbI, CymMMa
KO3 GHUIMEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIINH PACTBOPEHHOT'O BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OkcanaTta cepebpa pasHa 3,27-107 r/ 100r H20. Onpenenurte npou3BeNcHUE
pactBopumoctu Ag2C204
1) 5:10712 2)1,16-10°® 3) 10,7-10°° 4)2,31-10°8
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOILLICHUE
1) wmacchl BelecTBa K Macce BOIbI
2) KOJIMYECTBa BeUIeCTBA K 00BEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KoJMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM 351eKTpoauTaM OTHOCUTCS ...
1) TUAPOKCHI aMMOHUS
2) TUAPOKCHUJ Kaus
3) XJIOpHU KaabIHs
4) mapraHIoBas KHCJIO0Ta
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO UM KUCIYIO Cpeny.
[IpyuunoOii 3TOTO ABIAETCA ...
1) snextposnus cosei
2) JIUCTIPOIIOPIIMOHUPOBAHKE COJICH
3) ruapaTupoBaHHE COJICH
4) ruapoaus conei
10.3nauenne PH umcroii Boas! npu 25°C cocraBiser
1)1 2)7 3)0 4) 10
Marnuroropckuii Texuudeckuil yuusepcuret um. I'.11.Hocosa

JAucnepcHbie CHCTEMBI

B Tectax mo Teme «JlucriepcHbie CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M UYETBEPTOE 3aJaHUS
olieHHBaroTca B 1 Oaiut; IIsITOE M IIeCTOE 3aaHus - B 3 Oaja.

Tect Nel

1.  Vkaxwure pa3Mepsl YaCTHUIl KOJUTOUIHBIX CHCTEM
1)  wmenbie | HM
2)  Gombire 100 HM
3) ot 1um g0 100 am
2. Kakume wWOHBI CHOCOOHBI BBI3BATh KOATYJSIHIO KOJUIOMIA, YACTHIBI KOTOPOTO HMEIOT
TOJIOKUTEIBHBIN 3apsi?
1) KaTHOHBI
2)  aHUOHBI
3)  mossipHBIC MOJIEKYIT
3. JIast KaKkoro JIEKTPOJIHMTA TOPOT KOAryJISIiU KOJUTOUIA C MOJ0KUTEIBHO 3apsKEHHON JaCTHIICH
JIOJDKEH OBITH HAMMEHBIIAM?
1)  xmopua Kawus
2) cynbdar Kanus
3) optodocdar kanus
4,  Murenna 30715 IMEET CTPOCHHE: {[Fe(OH)s]m n Fe*" -(3n —x) CI'} x CI
KaKOM 3JIEKTPOJIMT UTPAET POJIb HOHHOTO CTabmIH3aropa?
1)  xmopun xenesa (111)
2) Boja
3)  TUAPOKCH] Kalus



[Tpu B3aumogeiictBuu 20 ma 0,001H wutpata cBunma (1) ¢ 10 mn 0,02H cynbdara xanus
obpazyercs 3076 cynabdara ceunma (11). K kakoMy smekTpoay AOMKHBI TepeMeniaThCs YaCTHIIBI
JCTIEPCHOM (pa3bl mpH 3eKTpoIn3e?

1)  HaxomATCs B COCTOSHHU TMHAMHUYECKOTO PAaBHOBECHS

2) K Karoay

3) kanomy

B nBe xon6b1 HamuTO 10 50 MIT 301 THAPOKCHIA Kere3a. J[i1st Toro uToObl BBI3BATh KOATYIISALIUIO
307151 TOTPEOOBANIOCH 100aBUTh: B IepBYI0 — 5,3 M1 1H pactBopa xmopuna kanus; B npyryro — 18,7
M 0,001H pactBopa docdara Hatpus. Beraucaute mopor Koaryasiuy Kaxaoro dJIEKTPOJIUTA.

OKHCINTENHLHO-BOCCTAHOBUTEIbHbIE NMpoueCChl

B Ttecrax mo teme «OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC IIpOLECChI»: MEPBOC, BTOPOE, TPEThE,

4EeTBEPTOE U MATOE 3a7aHus oneHuBaroTcs B 0,5 6ama; mectoe — B 1 6ait; ceapmMoe U BOCbMOE — B 2
Oama, a feBsiToe — B 2,5 OaJlIoB.

Teer Ne 1

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

[\

(98]

N

(o)

\]

o0

O

1) yBeaMYMBACT CBOKO CTEIICHH OKUCICHHS
2) TNPHUHUMAET JIEKTPOHBI
3) oTaaeT CBOM IICKTPOHBI
. IIporiecc BOCCTaHOBIICHHS KIMEET MECTO B CiIydae, KOT/a ...
1) He#TpasbHBIC ATOMBI IIPEBPAIIAIOTCS B MOJIOKUTEILHO-3aPSKEHHBIC HOHBI
2) TOJOXKUTEIBHBIN 3apsi/ HOHA YMEHBIIACTCS
3) OTpHIATENbHBIH 3apsi1 HOHA YBEITHIMBACTCS
. VI3 npencraBneHHbIx Hke peakuuii k OBP aucnponopinoHupoBaHus IPUHAUICHKHUT ...
1) S+ 2HNO3 =H;SO4 + 2NO
2) 2H,0; =2H,0 + O,
3) Mg+ S=MgS
. K BoccTaHOBUTEIISIM OTHOCSTCS ...

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

. CtenieHN OKHUCICHUS KHUCJI0opoaa a) B BOJIC U 6) B IICPOKCUAC BOAOPOAa COOTBETCTBECHHO PABHEI ...

1) a)-2;0)-2
2) a)-2;6)+2
3) a)-2;0)-1

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

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

. B peaknuu, nporekatomierr mo cxeme Cr.S3 + KNOs = KoCrOs + KzSOs + NO oxucienuto

HOIBEPTaOTCS CICAYIOIIUE YIICMEHTHI ...
1) aszorucepa

2)  cepau Xpom

3)  XpoM M azoT

. Cymma k03 pUIEeHTOB B peakiiy, pUBeIeHHOH B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3)35

. Cymma koo dunuentos B peakiiuud KMnOs + HClouy, = ... paBHa

1) 30 2) 26 3) 35

3J1eKTpongnqec1me CHCTEMBI



B Tectax mo Teme «DIEKTPOXMMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M TATOE 3a/laHus
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBepTOe 3a1anus— B 1,5 Gania; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTpoaHBIN NOTEHIIMAN ONPEAETSAIOT 110 YPABHEHHUIO ...
1) Hepucra
2) Menneneesa-Kiamneiipona
3) bonbuMana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siementa Mg|IMgSOs||CuSOs|/Cu mpu craHgapTHBIX
YCIIOBHSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkwue mpoaykTel 00pa3yroTcst Ha KaToJIe Py IEKTPOIN3E pacTBOpa HUTpaTa cepedpa’?
1) Bomopon
2) cepebpo
3) aszoTHas KUCIIOTa
4) KHCI0opOJ
4. VYxaxuTe CyMMy KO3(P(PHUIMEHTOB B yPaBHEHHHU 3JICKTPOn3a pactBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TpHUBENCHHBIX  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIHMHA  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIrpaBiIeHUN?
1). FeSO4 + Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. Bprumcimre Maccy NHMHKA, TOMYYEHHOTO TIPH DJIEKTPONU3e Cyib(ara IMHKA, KOTOPBINA
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-10°°
7. TlpuBemuTe CXEMBI OJIIEKTPOAHBIX IPOIECCOB W MOJEKYISIPHOE YpaBHEHHE pEeaKIuH,
NPOTEKAIOMIEH TPU DIEKTPOXMMHUYECKOH KOppO3WH raibBaHomapbl Zn|Mg B CepHOKHCION
cpene. B oTBere ykaxkute cyMMy K03 PHUIIEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.
1) 6
2) 5
3) 4
4) 8



MNPUJIO)KEHHUE 2
7. OneHOYHBIE CPeICTBA /ISl POBe/ICHUsI IPOMEKYTOYHOM aTTecTAlMU

HpOMe)KYTO‘IHaH arrecranus nMeeT O CJIBIO OIIPCACIINUTD CTCIICHDb JOCTHIKCHUA
3aIVIAHUPOBAHHBIX PE3YJIbTATOB O6y‘leHI/IH 10 JUCHUIIIIMHE 3a OHpGHCJ’ICHHHfI nepuon O6y‘IeHI/I$I.

a) Ilnanupyemble pe3y/jbTaTbl O0y4YeHHSI U OLIEHOYHbIE CpeACTBAa /AJsl NPOBeIeHHUS
MPOMEKYTOYHOM aTTeCTALMHU:



Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1eHOYHEIE Cpe€acTBa

VK -1: Cnocoben

OCYILIECTBIISITh KPUTHUECKUN aHAJIN3 IPOOJIEMHBIX CUTYallMii HA OCHOBE CUCTEMHOI0 I10X0/1a, BEIPA0AThIBATh CTPATETHIO IEHCTBUI

YK-1.1:

AHanuzupyert npooIeMHYIO
CHUTYaIHIO KaK CHCTEMY, BBISBIISS €€
COCTABIISIFOLIHE U CBSI3U MEXK1Yy HUMH

Ilepeuensy meopemuueckux 6onpocos:
1. OCHOBBl XMMMYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE IapaMeTphbl
CHCTEMBI, (YHKIIUU COCTOSHUS CUCTEMBI. [1epBbIii 3aKOH TEPMOIMHAMUKH.
2 OHepreTuka XMMUYECKHX MPOLIECCOB.
3 OHranbnus. 3akoH ['ecca u ciencTBus U3 HEro.
4 OuTponus. YpaBHeHue bonbiimMana. BTopoit u TpeTuil 3aKoHbI TEPMOJIUHAMUKH.
5 Oneprus ['m66ca. HanpapiieHUs! XUMHYECKUX TIPOIIECCOB.
6. Xumnueckass kuHeTHka. CKOpocTh XUMHUYeCKOU peakuuu. CpenHss U UCTHHHAs CKOPOCTH
peaknuu. Kunerndeckas Kpusasi.
7. CKOpOCTb peakiMy U METOJIbl €€ peryIupoBaHHmsL.
8. Bnustaue Temriepatypsl Ha CKOpocTh peakuuu. [Ipasuno Bant-I'odda.
9. DOHeprust akTuBalKi. AKTUBUPOBAHHBIM KOMIUIEKC. Y paBHEHUE AppeHuyca.

10. Karanu3aTopsl 1 KaTalIUTHYECKUE CUCTEMBL. | OMOT€HHBIN KaTaIus.

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

12. Xumunueckoe paBHoBecue. KOHCTaHTa XMMHYECKOTO paBHOBECHS.

13. Cwmemenne xumndeckoro pasHosecus. [Ipunuun Jle Illarense.

14. PactBopel. CriocoObI BeIpaXEHUsI KOHIIEHTPAIIUK PaCTBOPOB.

15. PacTBopb! 21neKkTpoauToB. CTEneHb U KOHCTaHTA JEKTPOIMTUYECKON TUCCOLMALMU. 3aKOH
pazbaBnenust OcTBaIbaA.

16. Jucconnanus KUCIOT, OCHOBaHUH, conieil. AM(pOTEpHbIE INEKTPOIHUTHI.

17. PactBopuMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIIOBUE OOpa30BaHMUS U PACTBOPEHHS
OCaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBenenne Boasl. pH.

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

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunphbie u 110(oOHbIE KOJUIOUIBL.

21. CrpoeHne KOITOUIHBIX YaCTHULl.

22. Koarynsiius KoJuIouHbIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIE CBOICTBa BELIECTB. Knaccudukanus

OKHCIINTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKHHfI.




Kon

NHpukatop A0CTHXKEHUS

OneHouHble CpeacTBa

UHAMKATOpa KOMIIETEHIINH
24. DIIEKTPOXUMUYECKHE CUCTEMBI. 3akoHbI Dapajies. DIeKTPOIHBIN MOTEHIIUA.
25. IManpBanm4eckwmii 3emenT Jlannsisa Axkoou.
26. DNEKTPOXUMHUUECKHE CUCTEMBI: AIEKTPOJIN3 paciuiaBoB. IIpruMeHeHue 31eKkTpousa.
217. DJIeKTPOJIN3. AHOJHBIA U KATOJHBINA MPOLECCHl IPHU JIEKTPOJIM3€e pacTBOpPOB. [Iprumenenne
AIIEKTPOJIN3A.
28. Kopposus. Buasl koppo3uu. CriocoOb! 3alIUTHI METAJUIOB OT KOPPO3HUHU.

Ilpumepnvle npakmuyeckue 3a0anHuA.

1. Onpenenure TEpMOAUHAMUYECKYIO BO3MOXKHOCTD MpoTekanus peakiun CaO) + 2 C) =
= CaCs () + CO), AHr = 460 x/Ix ipu cTaHAapTHBIX YCIOBHAX. Paccunraiite Temmneparypy Havaia
peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaC)= 70 Jx/Monb-K;
S(CO)=197 dx/mons-K.

2. T'omorenHas peakiusi mpoTekaeT mo ypaBHeHUo Hz ¢ + Lo ¢p = 2 Hly). HauanbHas
KOHIIEHTpanusi Bogopoxa 2,1 mone/n, monma 1,5 monb/1. Bo CKOMBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopoaa?

3. B 2 1 pactBopa runpokcuaa kanpius cogepxxkurcs 478,8 r Ca(OH)2. [InotHOCTH pacTBopa 1,14
r/mi. PaccumTaiite crnemyromue KoHueHTpanuu noiaydusiierocs pactsopa: o(Ca(OH)z); Cu; Co;
Cm; N(Ca(OH)2) u N (H20); T.

4. Ompenenute NPOAYKTHI pPEaKIMH B CIEAYIOIIUX B3aUMOJAEWCTBUAX. Hamummre ux B
MOJIEKYJISIPHOM U HOHHOM (opMax:

Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, H2S + KOH —.

5. Hanmcats MOHHBIE M MOJIEKYIISIpDHBIE YpaBHEHUs peakiuid ruapoimsa coneit: KsPOs; NazSOq;
ZnCla.

6. CocTaBbTe ypaBHEHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX PEAKITHIA:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaxSO3z + HoO —.

7. HamucaTh SJCKTPOHHBIC YpaBHEHHUS ODJIEKTPOJHBIX IPOIECCOB, YPaBHEHHE CyMMAapHOW
TOKOOOpa3yromeil peakuuu, BeIYUCIUTh DJ[C ralibBaHMUYECKOTO ASJIEMEHTa, €CIH KOHIEHTPAlUU
MOHOB MeTa/uIoB paBHEL: [AI*]=0,001 moms/1, [C0?*]=0,1 Moms/m.

YK-1.2: Kputnuecku orieHuBaeT HaIEKHOCTh Ilpumepnuvie npaxmuueckue 3a0anus

MCTOYHHUKOB MH(pOpMaIu, paboTaer
C MPOTUBOPEUNBOM HHPOpPMaLIHEH 13
pPa3HBIX MCTOYHUKOB, OIPEIEIAET
POOEIIbI B uH(bopMaIuy,

1. dnsa peakunu CHg p + CO2 ) =2 CO () + 2 Hz () onipenenuTe BO3MOXXHOE HANpaBICHHUE
CaMOIPOU3BONBEHOTO TEUEHNS PEaKIUHY TIPH CTAHAAPTHEIX YCIOBHAX M Ipu  TemmepaType T =927°C,
ecny TeruioBod 3¢ @dekT peakuuu 10 3aJaHHONW TeMIepaTypbl HE M3MEHHUTCS. YKaXHTe: a)
BBIJIETISIETCS] WJIM TMOTJIOUIA€TCS DHEPrHsl B XOA€ PEaKiuu; 0) MpUYMHY HAMJIEHHOTO W3MEHEHUs




Kon
WHIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

HE00X0TUMOiA
poOIeMHOM
MPOEKTUPYET
YCTPaHEHUIO

JJIA pemicHuA
CHUTYaIH, u
OpOLECCHl MO HX

sHTponuU. Paccunraiite TemiepaTypy Hadajaa peaKLuu.

2. Beipa3uTe yepe3 KOHILEHTPALUU PeareéHTOB KOHCTAHThI PABHOBECHS CIICAYIOIIUX peaKIUi
N2w + 3 Hoe) = 2 NH3p, AH = -92,2 k/[x. YkaxuTe HampaBlieHHE CMELICHUS XUMHYECKOTO
paBHOBECHsSI STUX pEaKUUi: a) MPH MOHUKEHUU TEMIIEPaTyphl, €CIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUSI, €CITU TEMIIEpaTypa MOCTOsSIHHA.

3. CkoIbKO MUTMIHTPOB 96%-HOrO pacTBOpa CEpHOM KHUCIOTHI ¢ IUIOTHOCThIO 1,84 1/mi
norpedyercs as npurorosienus 2 i1 0,25M pactopa?

4, Kakue w3 crneayromux conedl moxasepratorcs ruaponusy: NazSiOs. Cu(NOs)z. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIPHBIC YpPaBHEHHUsI THUIPOJIM3a COOTBETCTBYIOIIMX coieil. Kakoe
3HadyeHue pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJICH?

5. 3ok ruapoKcHaa MarHus mosydeH myrem cmemmuBanus 0,02 i1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI[ MOJYYEHHOTO 30Ji1 U HAMUIINTE
bopmyTy €ero MUIIEIUIBL.

6. PaccuuTaiiTe 3JMEKTPOABIDKYILYIO CHIy U ONpPEIEIUTE HalpaBiIeHHE CaMOIPOU3BOJIBHOTO
MIPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBHUSIX, UCIIOJIB3YS 3HAYCHUS
OKHCIIUTEINBHO-BOCCTAHOBUTENLHEIX ToTeHnnaios H) + H3iPOs — Jo + H3PO3; + H20.

7. TlpuBeauTe CXEeMBbI DJIEKTPOIHBIX MPOIECCOB U MOJICKYJISPHBIE YpaBHEHUs pEaKIui,
MPOTEKAIOIINX TPH JICKTPOXUMHUUECKON Koppo3uu ranbBaHonapsl  Co/Ni: a) B kuciioii cpeje; 6) BO
BIIQXKHOM Bo3ayxe. Omnpeaenure yOblIb MAacChl aHOA ITPU KOPPO3UH B KUCIION cpefe 3a 20 MuH, ecliu
CKOpocTh Kopposuu coctasuia 0,01 r/q.

8. CocTaBbTe AJIEKTPOHHO-UOHHBIE YPABHEHHS AJICKTPOJHBIX MPOIECCOB (aHOA WHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEaKIuu, MPOUCXO e mpu snekTpoiu3e pactBopa CoSOs, Beraucnute
(akTHUECKOE KOJMUYECTBO MeTallla, MmojydeHHoro Ha katozae mpu snekrponuze Co(NOs)2, ecnu
AIIEKTPONIU3 TPOBOAMIN B TeueHWH | 4. Beixoa meramna mo Toky coctaBui 85%. Ykaxkute
BO3MOYKHBIE IPUYMHBI YMEHBIICHHS BbIX0Ja METAJIJIA IO CPABHEHHIO C PACUETHBIM.

YK-1.3

Pa3pabatbiBaeT M cojepxKaTenbHO
apryMEHTUPYET CTPATETHUIO PEIICHHUS
MpoOJIEMHON CHUTyallud Ha OCHOBE

CHUCTEMHOT'O U
MEXIUCUUIIMHAPHOTO  TIOJIXOJIOB;
CTPOMT  CLIEHapUM  pealn3aluu

CTpaTerun, onpcacjsisi BO3MOKHBIC

Ilpumepnvle npakmuueckue 3a0anua:

1. Onpenennth, ¢ KAKUMH U3 YKa3aHHBIX HM)KE BEIIECTB MOXET B3aMMOJEHCTBOBATH PacTBOP
TUAPOKCHUIA Kajus: MoaoBogopoaHas kuciorta, xiopua meau (Il), okcun yrmeponma (1V), oxcun
ceunna (Il), ruapoxcun amroMuHUA, THIPOKCHA aMMOHHsA. CoCTaBbTe ypaBHEHHMS BO3MOXKHBIX
peaxkiuii B MOJIEKYJIIPHOM U MOHHO-MOJIEKYJIIpHOH hopmax.

2. Ompenenure BO3MOXKHOCTh BOCCTAHOBIEHHMsSI okcuia xene3a FesOs yriepogom mpu
cTaHIapTHBIX ycnoBusx, u Temreparype 1100 K. Peakmust BoccranoBieHust Fe304: Fe304u) +4Cw) =




Kon
WHIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

pUCKM U Tpeasaras IyTH
yCTpaHEHUs

ux

= SFE(K) + 4CO(I‘)

3. TemneparypHsiii kKoddhduiueHT peakuu paseH 2,5. Kak U3MEHUTCSI CKOPOCTh PEAKIUU: a) TIPH
nosellieHUH Temneparypbl oT 60 1o 100°C; 6) mpu oxjakJeHUU peakuuoHHOM cMecu oT 50 no
30°C?

4. Jlns obparumoit peakmu FesOuk) + Hary = 3FeO) + H:Ory3anummre BepakeHne KOHCTAHTHI
paBHoBecuss AH®, xJlx = + 69,8. Tlpennoxxure crocoObl yBEIHMYECHHS KOHIICHTPALUHA TPOTYKTOB
peaxkuuu.

5. Ilpu mnpoxkanMBaHMM METANIMYECKOr0 THUTaHa oOpa3yercs Oenblii MOpOIIOK, KOTOPBIH
pacTBOpsieTCsl B KOHLEHTPUPOBAHHOM CEpHOM KHCIOTE€ M CIUIaBJIAETCA CO Iueiaoybto. Yto
npescTaBisieT coboit 3To coequHenune? Hamummmre ypaBHEeHUs BCEX YKa3aHHBIX PEaKIUil.

6. CKOJIbKO MUJUTIHTPOB 96%-HOro pacTBOpa CEpHON KHCIOTHI C INIOTHOCTBHIO 1,84 r/mi
notpebyetcs amns npurorosienus 2 i1 0,25M pactopa?

7. Kakue BemectBa W B KAakOM KOJUYECTBE BbIAEIATCA Ipu mnpoxoxiaeHuun 48250 Kn
anekTpudecTBa uepe3 pactBop xsopunga Mmapranna (11)? CocraBeTe cxemy 3J€KTposin3a 3TOTO
pacTBopa.

8. AmoMuHHUI CcKJenaH ¢ Meapto. Kakoit u3 meramioB OyaeT KOppoaupoBaTh B Cpeie CepHOU
KHUCJIOTHI M aTMOc(epe BiIakHOTo Bo3ayxa? CocTaBbTe CXEMBbI AJIEKTPOXUMHUECKON KOPPO3UH.

9. [IpoBecTu aHanM3 BIUSHUS KOHILEHTPALIUKM HAa CKOPOCTh XuMHUeckor peakiuu NaxS;03 +
H2SOs4 = S + SOz + Na:SOs + H20 mo skcrepuMeHTaTbHBIM JTaHHBIM. [IpoBecT 00paboTKy
MOJYYEHHBIX JaHHBIX C UCIOJb30BAHUEM COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJOTHH.
Pe3ynbTarhl ONTOB NpEACTaBUTH B BUJIE TAOIUIBI 1.

Tab6muna 1
Howmep O0beM, M Konuenrpanus Bpems Ckopoctb
OIIBbITA Na2S203 H.O H2SO4 Na2S,03, 10?2 | mnosiBrenus peaxiuu, 102,
MOJIB/TT MYTH, C ¢t

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

ITo nanHbIM Tabuuibl 1 TOCTPOUTH IpadvK 3aBUCUMOCTH CKOPOCTH peakluu OT KOHIEHTpaluu




Kon WNupnukaTop nocTukeHus

OneHouHble CpeacTBa
MHIIIKATOpa KOMITETCHIIUH

THOCYNb(aTa HaTpUs, OTIOKHUB Ha ocu abcuucc koHueHtpamuioo NaxS:0s3, a Ha ocu opauHAT —
CKOPOCTh PEaKIIHH.
Crenartb BBIBOJ] O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPALIMYU THOCYJIb(aTa HaTPHsL.




0) Ilopsinok nmpoBeneHust MPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH M KPUTEPHH
OLlICHMBAHHA:

IIpomexxyrounass arrecrauus I0 IUCHUINIMHE «XUMHUS» BKIOYAET TEOPETHUECKUE
BOIIPOCHI, TO3BOJISAIOLINE OLEHUTh YPOBEHb YCBOCHHUS O0YYaIOLIMMUCS 3HAHUN, U IPAKTUYECKHE
3aJJaHMsl, BBISIBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, IPOBOAUTCS B (hopMe
3a4eTa.

3ayer Mo JaHHOW JUCLHUIUIMHE MPOBOAUTCS B YCTHOH (hopme mo Omieram, KaxIblid U3
KOTOPBIX BKJIIOYACT 2 TEOPETUYECKUX BOIIPOCA U OJHO MIPAKTUYECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu oyeHUGAHUA 3a4ema:

«3a4TeHO» - 00YYaroLUIiCs JEMOHCTPUPYET MOPOrOBbI ypOBEHb CHOPMHUPOBAHHOCTU
KOMIIETEHIIMI: B XOJE€ KOHTPOJBHBIX MEPONPHUATHHA JOMYCKAIOTCA OIIUOKH, MPOSBISETCS
OTCYTCTBHUE OTJEJIbHBIX 3HAHUH, YMEHHUH, HABBIKOB, OOYUYaIOIIMNACS MCIIBITHIBAET 3HAUUTEIIbHbIC
3aTPYAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSMU U YMEHHUAMMU IIPU UX IIEPEHOCE HA HOBBIE CUTYaLUU;

«He 324YTeHO0» - 00yJaroLHiics He MOXKET IT0Ka3aTh 3HAHUS Ha yPOBHE BOCIIPOU3BEACHUS U
00BsicHeHUsT HH(OPMAIK, HE MOXKET IMOKa3aTh MHTEJUICKTYAIbHbIE HABBIKH PEIICHUS MPOCTHIX
3a1ad.



