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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouast mporpamMma nepecMoTpeHa, o0CykaeHa u o1o0peHa s peanuzaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MGI[}IHI/IK

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecmMoTpena, o0cyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOly Ha 3acelaHuu Kapeapbl XUMUU

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor _ 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XUMHH

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.JI. MCI[}IHI/IK




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOorpaMmbl

Juctummaa XuMus BXOJAHUT B 00s3aTENbHYIO 9acTh y4eOHOTO M1aHa 00pa3oBaTenbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIAJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

Huctunnmua Xumus BXOIUT B 0a30ByIH0 4acTh y4eOHOro IUTaHa oOpa3oBaTeNlbHOM
MPOTrpaMMBI.

Jns  u3ydeHus  AUCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHHUSA),
c(hOpMUPOBAHHEIC B PE3YIbTATE H3YUCHUS TUCITUILTNH/ PAKTHK:

"Xumus" B 00beMe MPOTrpaMMBbI CpeHel 00111e00pa3oBaTEIbHOM ITKOJIBI

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
HCO6XOIII/IMI>I JJIA I/ISY‘-IGHI/ISI I[I/ICIII/IHJII/IH/HpaKTI/IKI

be3onacHOCTE XU3HENEATSITLHOCTH

DJIEKTPUUYECKUE U3MEPECHUS

3 Komnerenunu ody4yarouierocsi, popMupyembie B pe3yaibTaTe 0CBOEHUSI

AUCHUILIMHBI (MOIYJIA) U IVIAHUPYEMbIe pe3yJabTaThl 00y4YeHus1

B pesynbrare OCBOCHHSA IUCHUIUIMHBI (MOIyJsl) «XUMHUS» OOYYAIOUIUHCS TOJIKEH
o01aaTh CIeAYIOUMMHI KOMIIETECHIHIMHU:

KOI{ HHIUKATOpa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-2 Cnocoben ¢opmynupoBaTh 3aaaydl Mpo(eccHOHANbHON JesSTeNbHOCTH Ha OCHOBE
3HaHWH, TPOPUIBHBIX pa3/EeIOB MAaTEeMAaTHUYECKUX W ECTECTBEHHOHAYYHBIX JAUCITUTUIMH
(Moynei)

OIIK-2.1 BeinonHseT mocTaHoBKY 3ajad B (OpMAJM30BAaHHOM BHUAE Ha OCHOBE
3HaHUW NMPO(UIBHBIX Pa3AesioB MAaTEMAaTUYECKUX U €CTECTBEHHO-HAyYHBIX
JUCLHUIUIMH B 00J1aCTH PO eCcCHOHANTBHOM e TeIbHOCTH

OIIK-2.2 BoiOupaer maremartvyeckuil ammapaTr A peueHus (opMalii30BaHHBIX
3aja4 B 00s1acTH NpohecCHOHATLHOMN NesITEIbHOCTH




4. CTpyKTYpa, 00bEM U coiep:KaHue TUCHMIIINHBI (MOIYJIs)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:

— KOHTaKTHasi paboTa — 8,7 akaj. 4acos:

— ay/IuTOpHas — 8 aKkaJl. 4acoB;

— pHeayautopHas — 0,7 akaj. 4acos;

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

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac
®dopma aTTecTaluu - 3a4E€T

AynutopHas s s
KOHTaKTHast paboTa E z dopMa TeKyLIEro
Pasnen/ Tema 2 (B axaz. vacax) & g‘ Bz KOHTPOIT Kon
> & ©|camocrosiTenbHOl | ycreBaeMocTu 1
JIACIMTUTHHBI 2 £ = .. | xommeTeHK
5 25 paboTHI MIPOMEKYTOYHOM
nab. | mpaxT.
Jlex. P S aTTecTalyH
3aH. | 3aH. |Q &
1. 1 Xumudeckas TepMOJMHAMHKA
CaMOCTOSITEIbHOE
n3ydeHue yaeOHon ammra
U Hay4HOI N OIlK-2.1
1.1 1 Xumuueckas TepMoauHaMuka | 1 20 Y ) KOHTPOJIBHOM '
JIUTEPATYPHI; paboT! OIlK-2.2
- peleHue ’
KOHTPOJBHON
paboTslL.
HWroro no pazneny 20
2. 2 Xummyeckasi KHHETHKA
CaMOCTOSITETIbHOE
u3ydeHue yueOHoui ET—
1 HayIHOU . OIlK-2.1
2.1 2 XuMu4eckasi KHHETHKA 1 20 i . KOHTPOJIbHOM '
JUTEpaTyphl; paBoTsI OIlK-2.2
- perieHne
KOHTPOJIbHOU
paboThI.
Hroro no pazaeny 20
3. 3 PacTBOpEI
- opopmIIeHHE
oT4eTa o
1abopaTopHBIM
paboram; Sauura
i nabopaTtopHOH
CaMOCTOSITENIHOE OIlK-2.1
3.1 3 PactBoOpBI 1 4 2 2 10 .| pabotsl 3ammra '
n3ydeHue y4eOHou . OIlIK-2.2
N KOHTPOJIBHON
# HayHON paboThI
JIUTEPATYPBHI; ’
- perieHne
KOHTPOJIbHOU
paboTHI.
HWroro no pazaeny 4 2 2 10




4. 4 lucnepcHble CUCTEMBI

CaMOCTOSITETTbHOE
n3yudeHue y4yeOHou
i yaes 3amuTa
Y HAYYHOU . OIIK-2.1,
4.1 4 [TucniepcHbIE CUCTEMBI 15 KOHTPOJIBHOM
JIUTEpaTypBhl; OIIK-2.2
paboThI
- pereHne
KOHTPOJILHOU
paboThI.
Hroro no pazaeny 15
5. 5 OxucIUTeNFHO-BOCCTAHOBUTEIBHBIE
HPOIIECCHI
CaMOCTOSITETTbHOE
n3yudeHue yuyeOHou
51 5 v yaet 3amura
Y HAYYHOU . OIIK-2.1,
OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIC 15 KOHTPOJIBHON
JIUTEpaTypBhl; OIIK-2.2
MPOIIECCHI padoThI
- pereHne
KOHTPOJIBHOU
paboThI.
HWroro no pazneny 15
6. 6 DIEKTPOXMMUYECKHE CHCTEMBI
- opopmIIeHHE
oTdYeTa Mo
1abopaToOpHBIM
adorawm;
p ’ 3amura
Ta00paTOpHO
6.1 6 DIEKTPOXUMHUYUCCKHE CaMOCTOSITEIILHOE parop OIIK-2.1,
15,4 | paborel. 3ammra
CHUCTEMBI u3ydeHue yueOHoi . OIIK-2.2
N KOHTPOJILHON
1 Hay9HOU
paboTslL.
JIUTEPaTypHI;
- pereHne
KOHTPOJIbHOU
paboTHI.
Hroro no pazneny 15,4
HWroro 3a cemectp 95,4 3au€r
HWroro no aucuuminHe 95,4 3ayer




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-0Oece1bl M Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'/I€ TEOPETHYECCKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUI, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLMHU-BU3YAIU3AL1H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS IPE3EHTALUE.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajbHBIMH XUMHYECKHMMH BemiecTBamu. Ha maGopaTopHbIX
pa0oTax BBIMOJHAIOTCS TPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [lpu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHM MCIOIb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBs3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJIOB: CTaTHYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(dbopMBl y4eOHOH NEATETHHOCTH: BBINOJHEHHUE JOMAITHUX 3a/aHUH, 3aBeplIeHne 0(OpMIICHUS
1a00paTOpHBIX pabOT, NOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOoM arrectaruu.CaMocTosITeNIbHasE padoTa o0yJaronuxcsl TOJDKHA OBITh HalpaBiieHa Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BBIIBICHHUEM CTETIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYJAEHTaM B J1I000€ BpeMsl MPOUTH TeCT, MpoaHaIU3UpPOBATh
OLIMOKH U IPOWUTH TECT BTOPUYHO

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxeHuu 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHue TUCIIUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. Tensdpman, M. . Xumus : yueOnuk / M. U. I'ensdman, B. I1. FOctparos. — 4-e u3g. —
Cankr-IlerepOypr : Jlans, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — TekcT : 27I€KTpOHHBIH //
Jlanp : snexTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/210221  (mata
obpamenusi: 07.03.2024). — Pexum goctyna: AJiss aBTOPHU3. MOJIb30BaTEICH.

2. Xumus : yaeOnuk s By3os / FO. A. JleGenes, I'. H. @anees, A. M. 'ony6es, B. H. [llanosan
; mox oomei penakmueit I'. H. daneeBa. — 2-e¢ uzn., nmepepad. u qon. — Mocksa : M3gaTenbcTBO
HOpaiit, 2023. — 431 c¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-02453-1. — Tekcr :
aneKTpoHHbIN // Obpa3oBarebHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511030
(mata obpamenwus: 07.03.2024).

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Komsma, JI. T. Xumus @ ydue6roe mocobue / JI. I'. Komsma, JI. T'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. quck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1190  (mata ob6pamenus: 07.03.2024). -
MaxkpooObeKT. - TeKCT | 35eKTpoHHBINH. - CBeaeHus goctymnHsl Takke Ha CD-ROM.

2. Mymnuza, D. P. OcHOBHBIC KJIacChl HEOPTaHUYECKHX COCIMHEHHi | yueOHOe mocobue [mis
By30B] / D. P. Mymiuna ; MarHuToropckuii Tocy1apCTBEeHHBIH TEXHUYECKUil yHuBepcuteT um. I'. U.
Hocoga. - Maruutoropck : MI'TY um. I'. . Hocosa, 2022. - 1 CD-ROM. - 3arn. ¢ TUuTy:1. 3KpaHa. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/20274 (mara  oOparieHus:
07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooObekT. - TeKcT : 3aeKTpoHHbIH. - CBemeHus
noctymabl Takke Ha CD-ROM.

3. Mymnuna, O. P. Xumundeckas TepMoauHamuka : npaktukym / 3. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. rexuudeckud yH-T uM. I'. 1. HocoBa. - Marauroropck : MI'TVY nm.
I WM. HocoBa, 2020. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884  (mata ob6pamienus: 07.03.2024). -
MaxkpooObeKT. - TeKCT : 31eKTpoHHbIN. - CBeaeHus AocTynHbI Takke Ha CD-ROM.

4. Mumypuna, O. A. Xumunueckas kuHeTHKa. COCTOSIHME XMMHMUYECKOTO PABHOBECHS :
npaktukyM / O. A. Mumypusa, 3. P. Mymnuna, O. B. EpmoBa ; MarHuToropckuii roc. TeXHU4eCKui
yH-T uM. I'. 1. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ TuTyn.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20698 (mata obpameHus:
07.03.2024). - MakpooObeKT. - TekcT : anekTpoHHbId. - CBeneHus gocTynHbl Takke Ha CD-ROM.

5. Mensnuxk, H. JI. PactBopsl : npaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A. Mumrypusa
; Marnuroropckuii roc. texuudecknd yH-T um. I'. M. HocoBa. - Marauroropck : MI'TY um. I'. W.
Hocosga, 2019. - 1 CD-ROM. - 3arn C  TUTYIL JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605  (mata ob6pamienus: 07.03.2024). -
MaxkpooObeKT. - TeKCT : 31eKTpoHHbIN. - CBeaeHus AocTynHbI Takke Ha CD-ROM.

6. Mensanuk, H. JI. Iucnepcusie cucteMsl : npaktukyM / H. JI. Mensuuk, 3. P. Mynnuna, O. A.
MumypuHa ; MarHutoropckuii roc. rexunyeckuii yu-1T um. I'. 1. Hocosa. - Marauroropck : MI'TY um.
I WM. HocoBa, 2019. - 1 CD-ROM. - 3arm. c¢ Ttutyn. odkpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20681  (mara oOpamenus: 07.03.2024). -
MaxpooObeKT. - TekcT : aIeKTpoHHBIH. - CBeleHus JocTymHbI Takke Ha CD-ROM.

7. Mynnuna, 3. P. OKMCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH : MPAKTUKYM [[U1 By30B] / O.
P. Mynnmuna, O. A. Mumypuna ; Marauroropckuii roc. texuuueckuid yH-T um. I'. U. Hocosa. -
Marnutoropck : MI'TY um. I'. . HocoBa, 2020. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2885  (mata ob6pamienus: 07.03.2024). -
MaxkpooObeKT. - TeKCT : a1eKTpoHHBIN. - CBefeHus AocTynHbI Takke Ha CD-ROM.
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B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XUMHUYECKUX TMPOIECCOB: METOIUYECKHE YKa3aHUs K
nabopaTopHBIM paboTaM MO MUCHUILUIMHE «XHUMHS» UIsi O0ydJarolIuXcs BCEX HaIpaBICHUN
MOJArOTOBKM M CIEUHAIbHOCTEH jgHeBHOW (opmbl  o0yuenuss / O.A. Mumypuna;
Marnurtoropckuii roc. tTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2023. — 11 c. — TekcT : HeOCpeACTBEHHBIM.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENIbHOM pabOoThl MO NUCUUIUIMHE «XUMUS» N7 00ydarolIUuXcsl BCEX HampaBICHHM
MOJrOTOBKH W cnenuanbHocTed Bcex (opm oOyuenus / JL.I'. Komsna; Marautoropekuii roc.
texuuyeckui yH-T uM. ['. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2023. — 18 ¢. —
Teker : HenocpeACTBEHHBIN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PpEAKIIUd M XHMHYECKOE PaBHOBECHE:
Mertoanyeckre yka3zaHHs K JaO0OpaTOpHBIM paboTaM MO0 JUCHUIUIMHE <« XUMHS» s
00y4aroIIUXCs BCEX HANpaBJICHUI MOATOTOBKH M CIIelHaIbHOCTEH Bcex (hopm oOyuenus / JI.T.
Komsapa, E.B. Tapactok; Marauroropckuii roc. texHmuyeckuii yH-T um. I'. M. Hocosa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2023. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckass kuHeTuka. XUMHUYECKOE PAaBHOBECUE: METOIUYECKUE
yKa3aHus JUIsl CaMOCTOSTEIbHONW PadOThl MO JUCHUILTUHE «XUMHUS» IS 00y4aroUIuXcs BCEX
HaIpaBJICHUH MOJATOTOBKM U crenuaibHocTel Bcex (hopm oOyuenus / H.U. Poxunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yu-t um. I'. 1. HocoBa. — Marnuroropck :
MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — TeKCT : HemoCcpeICTBEHHBIH.

5. Uynposa, JI.B. PactBopsl: MeToauueckas pa3zpaboTka K J1abOpaTopHbBIM paboTaM 1o
JUCHUIUIMHE «XHUMHUsD) JJI1 00y4aroIMXCsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUATbHOCTEN
Bcex hopm obyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHUTOroOpcKHii roc. TEXHUYECKUN YH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. . HocoBa, 2023. — 41 c. — Tekcr :
HEIMOCPEICTBEHHBIM.

6. Uynposa, JI.B. PacTBopsl: MeToaMuecKkas pa3padoTKa K CaMOCTOSATEIIbHONW paboTe 1o
TUCHUIUTMHE «XUMHUS» i1 OOYyYaroIIMXCS IO BCEM HAMpaBiICHUSIM TOJITOTOBKU U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymauna, O.A. Muirypuna,
MarnuTtoropckuii roc. Texunueckuil yu-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. U.
Hocoga, 2023. — 26 c. — TekcT : HemocpeaCTBEHHBIH.

7. Konsna, JL.I. KonnouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1abOpaTOpHON
paboTe Mo JuCHUILUIMHE «XUMUS» s 00ydaroluXcsl M0 BCEM HaNpaBiICHUSM MOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. BoapsiH; Marautoropcekuii roc.
texandeckuid yH-T uM. ['. UI. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2023. -9 c. —
TeKCT : HEeMmoCpeACTBEHHBIN.

8. Komsima, JI.I'. OkucIuTeNbHO-BOCCTAHOBHUTEIBHBIE PEAKIIH: METOJMUECKUE YKa3aHUs
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A 00ydaroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeil Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. tTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2023. — 10 c. — TekcT : HemoCpeACTBEHHBIH.

9. Konsga, JL.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHl: METOANYECKasi pa3paboTKa K CaMOCTOSITEHLHON padoTe /sl 00y4arOUXCsl IO BCEM
HAIPaBJICHUSAM MOATOTOBKH M CHelHanbHOCTsM Beex (opm oOydenust / JL.I. Komsima, E.B.
Tapacrok, 3.P. Mymnnnaa; Marauroropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — TekcrT : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DICKTPOXHMMHUYECKHE IPOIECChI: METOJWYCCKUE YyKa3aHUsI K
nabopaTopHoil paboTe Mo AUCHUILUIMHE «XUMUS» JUId 00y4aromuXcs MO BCEM HaIpaBICHUSM
MOJITOTOBKH M CIIEIMANTBHOCTSIM BceX Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Marnurtoropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.



r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe obecnneuenne

HanmenoBanue N
o Ne morosopa Cpoxk neiicTBUS TULIEH3UU
MS Office 2007 |, 135 o1 17.09.2007 GeccpodHO
Professional
7Zip cBoOoHO pacrpoctpansemoe [10 OECCPOYHO
FAR Manager cB000JIHO pactpoctpansemoe 10 0CCCPOUHO
Bbpaysep Yandex |cBoGoaHO pactpoctpansemoe [10 0eccpouHO

HpO(l)GCCHOHa.]'ILHBIe 0a3mbl JAHHBbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHBLIC CUCTEMbI

HasBanwue xypca CchlIKa
DOnekTpoHHass 0Oa3za mnepuoguyeckux u3nanuii East
View Information Services, OO0 «MIBUC»
Hanmonanehas nH(GOpPMalMOHHO-aHATUTUYECKas
cucrema —  Poccmiickmii  wmameke — mayunoro[URL: https://elibrary.ru/project_risc.asp
nutuposanus (PMHII)
ITouckoBass cucrema Axkagemus Google (Google
Scholar)

Poccwuiickas ['ocynapcTBennas 6ubimoreka. Karamoru |https://www.rsl.ru/ru/4readers/catalogues/

https://dlib.eastview.com/

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

?IgigzOHHHe pecypept Guommorexn MITY uw. T.1. https://host.megaprolib.net/MP0109/Web

9 MaTepHaJILHO-TEXHHYECKOE o0ecneueHne JUCIUIIIHHBI (MOaYJIf)

MartepuanbHO-TEXHHUECKOE 00eCIIeYeHUE TUCIIUTIINHBI BKITFOYACT:

1. Y4eOHbIe ayAMTOPUU VIS IPOBECHUS 3aHITUI JICKIHOHHOTO TUTIA.

OcHalieHre ayIuTOpUN: MYJIBTHMEIUHHBIC CPEICTBA XPAHCHHUS, ITePEIadll U MPEICTaBICHUS
nHpopmaruu

2. VYueOHbIE ayaUTOpPUM U TPOBENEHHUS JAOOPAaTOPHBIX 3aHATHH, TPYIIOBBIX H
WHIVBUAYAJIBHBIX KOHCYJIbTALMN, TEKYILIEr0 KOHTPOJS U NMPOMEKYTOYHON arrecTanuy. OCHalleHHE:
O6opynoBaHue JUIsl BHIIOJHEHUS J1a0OpaTOPHBIX padOT, XUMUYECKas TIOCy/Aa, peakTuBbl, HarnsaHeie
MaTepHalbl: TAOJIUIbI, CXEMBI, TIAKaThI.

3. IToMereHusI 11T CAMOCTOSITEITLHOM paOOTHI 00YJArOIIINXCSI.
OcHaienne aymutopuu: IlepcoHanmbHbie KoMmbioTepbl ¢ maketom MS Office, Brixogom B
WHTEpHET 1 C JOCTYIIOM B DJICKTPOHHYIO HHPOPMAITHOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

4. TTomenieHus A5 XpaHEHUs M MPOPUIAKTHYECKOTO 00CTYKUBaHUA Y4eOHOT0 000PY10BaHMSL.
Ocnamenne ayauropun: Cremnmaxu, ceWdsl g XpaHeHHs] y4eOHOTro O0O0OpYIOBAaHMUS.
WHCTpyMEHTHI 1 peMOHTa J1a00paTOpHOro 000pyA0BaHUS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

IMPUJIOKEHUE 1

6. YueOGHO-MeTOoAuIEeCKO€e O0ecCIeueHuEe CAMOCTOATEIFHON PA0OTHI O0YIAIOIIUXCA

CaMocTtosTenbHass paboTa oOydJaromuxcs IOApa3esieTcss Ha ayJuTOPHYIO, KOTOpas
MPOUCXOJUT KaK BO BpeMs JIaDOpAaTOPHBIX 3aHATUH, TaK W HA IUIAHOBBIX KOHCYIbTAIMSX, U Ha
BHEAYJIUTOPHYIO, MPOMCXOMSAIIYI0 BO BpPEMsS IOJrOTOBKH CTYJACHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATHUSIM U BBHIIOJIHEHHS JOMAIIHUX 3aJaHUIA.

AynuTopHas caMOCTOsTENbHAas paboTa OOYYarOIIMXCSA  IPEANoJiaraeT  MPOXOXKICHUE
TECTUPOBAHUS 10 KaXJAOMY pa3einy JUCIHUILIMHBL. TeCThl BKIIOYAIOT TEOPSTHUECKUE U MTPAKTUICCKHEC
3aJlaHusA, OTBETHl HAa KOTOpbIE TPEOYIOT TIIyOOKOro IOHMMAaHHsS H3YYEHHOTrO MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIMPOCY MpenaraeTcsi 4eThpe BapuUaHTa OTBETOB, CpPeIu
KOTOPBIX OJUH WM HECKOJBKO MpaBWIbHBIX. OOpaOoTKa pe3ysbTaTOB OCYHIECTBISICTCS IyTeM
COIIOCTABJICHHUS TOJIYYEHHBIX PE3yJIbTATOB C ATAIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAIJIOB B K&k 101 Teme Kypca — 10.

BapuaHThl TeMaTHYeCKNX TECTOBBIX 3aJaHUI VISl TEKYIIEr0 KOHTPOJISA
XumMuveckasi TepMOTAHAMHUKA

B Tecrax mo teme «XuMHYECKas TEPMOJANHAMHKAY: IIEPBBIE IIECTh 3aJaHUil OLCHUBAIOTCS B
0,5 6amra, ceqpbMoe — B 1 6aiI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusa — B 2 Oauia.

Tecr Ne 1

1. Ilpu paccMOTpEeHUHN XUMUYECKON PEAKIUU cuUCmeMd O3HAYAET:
a) HUCXOJHBIC PeareHThI
0) TPOAYKTHI XMMHUYECKOH peaKIiu
B) PEaKIHMOHHBIN COCYX
I) HCXOIHBIE PEareHThl U MPOAYKTHl PEaKIIuU
2. Ilepsblil 3aK0H (MepBOE HAYaJI0) TEPMOIMHAMUKHN MAaTEMAaTHUYECKU 3alIUCHIBACTCS TaK:
a) PV =vuRT B) K=Aep (- EA/RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON crucTeMbl nossiaercs (AH > 0)
0) TeroBoit 3¢ ekt peakiuu orpuniarencH (Q< 0)
B) SHTAJIBIUS pEeaKIMOHHON crucTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHHE PEAKIIMOHHOIN CHCTEMBI IMTOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!

a) AUcr B) Q 1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeACHHBIX PEaKIHi SBISIOTCS SHIOTEPMHUCCKUMHE?
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/mMomb
r) 1/2 Hy+ 1/2 1,=HI, AH = 26 K]I>x/M0b

6. Kakas m3 HammcaHHBIX HIDKE PEAKIMHd OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHia azoTa ( || ) B
CTaHJApTHBIX YCIOBUAX?

a) I/2N,+O0=NO B) 1/2 N2+ 1/2 02 =NO

6) N+ 1/2 O,=NO r) NHz+5/20, =2NO+3H;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

CuO () + C (rpagmr) = CU (o + CO (), mormotuaock 22 /K TENIOTHI.

OHrtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO g + C (pagurny = Ni ) + CO (. Ompenenure BO3MOXKHOE HAIpPaBICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU IPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

BemectBo AH®393  (KJI>x/MOJIB) S%gg  (x/mMonp*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cun Temneparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS TIPU Pa3IOKEHUN KapOOHATa KabIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTcs T') HE 3HAI0
10. Hannas peaxkuus: 2KClOs (rpy —2KCl (18)+30; (1), AH<O Mo0xeT caMOIpOHU3BOJIHO IPOTEKATh
a) B TIPSIMOM HaIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckasas KHHETHKA

B Tectax o Teme «XuMHuUuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 Oajia; mecroe, cebMOe, BOCbMOE, JIEBITOE U IecIToe — B 1 0ajll, a OJUHHA/IIATOES
—B 2,5 Oaia.

Tecr Ne 1

1. Pazgen XuMuu, U3ydaromuii CKOPOCTH M MEXaHU3MbI XUMHUYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMHUYecKas TepMOJIMHAMHKa
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHHNE KOJINYECTBA BEIIECTBA PEareHTOB (MU MPOAYKTOB) PEAKIIMH B €IMHUILY BpEMEHH B
enuHuIe oO0beMa
B) KOJIMYECTBO BEIIECTBA IMPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux enuHUIAX BBIPAXKAETCs CKOPOCTh XUMUUECKON peakuun?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
4. Or kakux (pakTopoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKLINI?
a) OT IPUPOJIBI PEarupyIOINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCyIa
5. CocrosiHMe XMMUYECKOTO PaBHOBECHUS 00OPAaTUMBIX IMPOLIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs BopaxeHue st ckopoctu peakuu 4 NO ) + 6 H O =4 NH; () + 5 O, ()
a) V = k[NOJ*[H-0] 6) V = k[NH3][02] B) V = k[NO]*[H.0]°
7. Kak 3anumiercs BeIpaskeHHe /Uil KOHCTAHTHI paBHOBecHs peakiuu A +2 B =C +D?

a) Kp = [C][D]/ [A][B]®



6) Ke = [C][D]/ [A][B]
8) Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha quarpaMMe MmoKa3bIBaeT 3HAUCHUE TEIJIOBOr0 3¢ deKTa peakiun?
a) l tE .

6) 2 # 2

B) 3 y
/7 ;
—y Y

XO0J1 peakInu

»

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, U300pKEHHOW Ha TUarpaMmMe K Bonpocy 8?

a) PK30TCPMHUUCCKAs PEaKIus

0) PHIOTEpMUYECKAsT PEAKIIH

B) pEaKIUs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BJICBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPH TTOBBIIIICHUY JIABJICHUS

11. Ina peakunu Cyy + 2 H 5 () = CH 4 () Ipu HEKOTOPO# TemnepaType KOHCTaHTa PaBHOBECUS PaBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpOoIa paBHa 1,2 MOJIb/1. BEIYHCITUTE UCXOAHYIO KOHIICHTPAITHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpe»: TepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEepTOE, MATOE U IIeCToe 3aAanus - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. s ypaBaenus peakuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPABHEHHE 3aIUIIETCS B BHJIC
1) 2K* + SO4* = K,S0,
2) Cu*" + S0, + 2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xsopuaa 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 pactsopa HCIO4 paBHO
N1 2)2 3)11 4) 13

4. Tns mogaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacTBOp BOJOH

4) TMOBBICHTH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApOCYiIb(dara KajablMsg U BOIBI, CyMMa
K03 (HULMEHTOB B YpaBHEHHH HEOOpaTUMOMN AMCCOLMAIIMY PACTBOPEHHOTO BELIECTBA — ATO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04
1)5107" 2)1,16:10°  3)10,7-10° 4)2,31-10°°

7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE

1) Macchl BelecTBa K Macce BOJIbI

2) KOJHMYECTBa BEIIECTBA K 00HEMY BOJIbI

3) Macchl BEIIeCTBa K Macce pacTBopa

4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K crmaObIM 251eKTpoIrTaM OTHOCUTCS ...

1) ruapoKcH aMMOHHMS

2) THIPOKCH KaJIHsI

3) xJopuI Kaublus

4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PAaCTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpuuuHoOi 3TOTO ABIAETCA ...

1) osnexTposu3 coseit

2) JIUCUPOTOPIHUOHUPOBAHUE COJICH

3) ruapaTHpOBaHHE COCi

4) THAPOJIU3 COJCH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser

1)1 2)7 3)0 4) 10
I[I/ICHepCHLIe CUCTEMBbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUA
OLICHUBAIOTCA B 1 6ann; IIATOC M IICCTOC 3alaHUA - B 3 Gamna.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabie 100 HM

3) ot 1 uM g0 100 aM
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MTOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2)  aHHWOHBI

3)  TONApHBIE MOJIEKYJT
3. JIst KaKoro IIEKTPOJIMTA TOPOT KOATYJISIUY KOJUIOUIA C MOJ0KUTEIBHO 3apsKEHHON YaCTHIICH
JOJDKEH OBITh HAMMEHBIIIM?

1)  xuopun Kanus

2) cynbdar Kamus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabmIi3aropa?

1)  xmopun xenesa (111)

2) BOja

3)  rUapOKCHI Kalus
5. Ilpum B3ammonmeiictBuu 20 mua 0,001H wutpata csunma (1) ¢ 10 mum 0,02H cynwsdara xamus
obpasyetcs 30ib cyinbdara cBunma (I1). K kakoMmy 31eKTpoay MOKHBI HEPEMEIIAThCS YaCTHIIBI
nucrepcHoi (as3sl mpu AneKTponze?

1) HaxomATCS B COCTOSTHHH JMHAMUYECKOTO PaBHOBECHS

2) K Karomy



3) K aHomy
6. B nBe xos6b1 HasMTO 10 50 MIT 307151 TUAPOKCH A Kene3a. {1 Toro 4roObl BEI3BATh KOATYIISIIUIO
307151 TOTpeboBaoCch 100aBUTH: B repByto — 5,3 mur 1H pactBopa xmopuna kanwus; B Apyryto — 18,7 mi
0,001H pactBopa docdaTa HaTpusi. Berauciute mopor Koaryasiuy Kaa0ro JJIeKTPOIIUTA.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
B tecrax nmo teme «OKHMCIUTETHLHO-BOCCTAHOBUTEIIbHBIE MPOILIECCH»: MEPBOE, BTOPOE, TPETHE,

YeTBEPTOE M IATOE 3a7aHus oreHuBaroTcs B 0,5 O0ama; mecroe — B 1 6ayt; cepbMoe ¥ BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 OaJlIOB.

Tect Ne 1
1. OxucnuTenb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) YBEJIMYHMBAET CBOIO CTENEHb OKUCIICHHUS
2) MIPUHUMAET AJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. [Ipouiecc BOCCTaHOBICHHSI UMEET MECTO B Cllydae, KOrja ...
1) HEUTpaIbHBIC aTOMBI MPEBPATAIOTCS B MOJOKUTEIbHO-3aPXKEHHBIE HOHBI
2) MIOJIOKUTEIILHBIN 3apsi/i HOHA YMEHbBIIIAETCS
3) OTPHUIIATENLHBIN 3apsi] HOHA YBEITUYUBACTCS
3. U3 mpencraBineHHbIX HIDKE peaknuii K OBP nucnponoprioHnpoBaHus NPHUHAIICHKUT ...
1) S + 2HNO3; = H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  merayuibl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CTerneHH OKHCIICHHUS KUCIIOpO/ia a) B BojIe M 0) B IIEPOKCH/IE BOIOPO/1a COOTBETCTBEHHO PABHHI . . .
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIOHN cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,%—
3)  oxcuaa maprania (1) MnO
7. B peakuuu, nporekatomieid mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + K3SO4 + NO okucieHuto
MTOJIBEPTAFOTCSI CIICTYIONTUE DJICMEHTHI ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03(pdUIIMEHTOB B peakilny, MPUBEIEHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peaxipn KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEpPBOE, BTOpPOE M TSATOE 3a/laHus
OIICHUBAIOTCS B |1 Oajut; TpeThe M YeTBepToe 3a1anus— B 1,5 Gania; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DNEeKTPOAHBIA MOTEHIUA ONPEACIISIOT IO YPABHEHHUIO ...



1) Hepucra

2) MewnpeneeBa-Knaneipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MgMgSO4||CuSOy/Cu mpu craHmapTHBIX
YCIIOBUSAX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue mpoaykTel 00pa3yroTcsi Ha KaTOJe MPH AIIEKTPOIIU3E PacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/I

2) cepebpo

3) a30THAas KUCIIOTa

4) KHCIIOPOJT
4, Ykaxute cymmy K03 OUIIMESHTOB B YpaBHEHHUH dJICKTPOJIU3a pacTBopa HUTpara meau (1)

1) 12

2) 11

3) 10

4) 8
5. Kakas #3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT
CaMOTIPOHM3BOJILHO B MPSIMOM HalpaBJICHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. BerumcnuTe Maccy IIMHKA, IMOJYYCHHOTO TIPH 3JIEKTpPoiu3e cyib(dara MWHKA, KOTOPBII
npoBoauIu B TeueHue 20 cek mpu cuie Toka 1A

1) 2,110

2) 0,05

3) 0,013

4) 6,7-1073
7. [IpuBenuTe CXEMBI 3JIEKTPOJHBIX IPOIECCOB W MOJICKYJISPHOE YpaBHCHHWE pEaKIIWH,

NpPOTEKAIOIIEH TPH AIEKTPOXUMHUYECKOI KOoppo3uu ranbBaHonapsl ZnN|Mg B cepHokmcioii cpexe. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BueaynuTopHas  camocrostensnas pabora  obywaommxes OCYHICCTBIIACTCA B BUAC MIYUCHHUA JIMTCpATypbl 110
COOTBCTCTBYIOLIIEMY pPa3acily € HpopaGOTKOP'I MaTtepualia; OQ)OpMHeHI/ISI OTYCTOB 110 Ha60paTOpHHM
pa6OTaM U BBIIIOJTHCHHUA JOMAIITHUX SaﬂaHI/Iﬁ.

BapuaHThI TeMATHYECKHX JOMANIHHX 3aaHUil 1Jisi BHEAYTUTOPHOM caMOCTOSITEJbHOI PaGoThI
CTYJAEHTOB I10 TeMaM

Jlomamnee 3aganue Neo 1
I10 TEME «Xnanecxaﬂ TepMOI[I/[HaMI/[Ka»

B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKash TSPMOIMHAMIKAY: TIepBast 3a/1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amauya Nel



Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 Hy () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOTMPOU3BOJIBHOTO TEUCHUSI PEAKIIMU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJI TETUIOBOM 3P dEeKT peakIuy 10 3aJaHHON TEMIIepaTypbl HE U3MEHUTCS. Y KaKUTE: a) BBIJACISICTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; O0) NPUYUHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)3 () + CoH; (1), moIb3ysCh
CTaH/IAPTHBIMU TEIIOTaMHU 00pa30BaHUs pearupyrommx BemecTB. CKOIbKO TEIJIOTHI BBIACIUTCS WA
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hypy + COz¢)=CO (+ H2 Of). TepMoxummuueckue ypaBHEHUS:

a) Hp o T 150, ®= H>0O (™) 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.

3amayga 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 MpsAMOW peakumu, kornaa npopearupyer 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.
PaccuuTaiite Bpemsi, Ipu KOTOPOM 3TO e KOJIMYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEPAType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo cKoiIbKO pa3 U3MEHUTCS
IIPU 3TOM CKOPOCTh pPEeaKIuu?

3amaua Ne3

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

3amaua Ned

Hus peaknmonHoi cucremsl: CO y + HoO ) = CO2 (y + Hy () HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. Onpeaenute KOHIIEHTPAIIUU BCEX BEIIECTB 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(1-), 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.

VYkaxuTe HanmpaBJICHUE CMEIIEHUSI XUMUUECKOTO PaBHOBECHS ATUX PEAKIIUiA: a) TIPU MTOHMKECHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
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 6ana.



3amaga Nel
B xakom o0beme Bojbl crieayet pactBopuTh 1351 SnCly nst monmydenus 3M pactBopa xjopuaa

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

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; T) THTP; JI) MOJILHYIO 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 MOJICKY/ISIPHBIX YPABHEHHS PEAKIU K CIICIYIOIIUM HOHHBIM:

Ba?* + CrO,> — BaCrOq;

NH," + OH — NH4OH;

ZnS + 2H'— Zn* +H,S

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

3amaua NeS

Kakue u3 caenyromux cosneit moasepratorcst ruaposnsy: 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.

Jlomainee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3ananuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7aya
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6aina; TpeTbs — B 1 Oai.

3amaya Nel
[TonGeputre KOAPGUIUEHTHI B ypaBHEHUSX OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VKaxuTe THN KaXXI0N peakivu.

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

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
Janbl 1Be OKHUCIUTENbHO-BoccTaHOBUTENbHBIC mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

[Tonp3ysice TabnuIeill CTaHOAPTHBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX ITOTEHIMATIOB, COCTaBbTE
ypaBHEHHE BO3MOXXHOM peakuuu B ykazaHHoMl cpene (HNOjz). Paccuutaiite 3HaueHue
ANEKTPOJBIIKYIIEH CHUIIBI PEaKIIUH.

Jlomamnee 3aganue Ne 5
1o TeMe «JJIeKTPOXUMHUYECKHE CHCTEMbD)

B nomarisem 3agaHuu 10 TeMe «DIEKTPOXMMHUYECKHE CHCTEMBI»: TIEpBast 3a7ada OlCHUBAETCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
ypaBHEHHE TOKOOOpa3yloIlel peakiuu, MpoTeKarouei mnpu paboTe ralbBaHUYECKOTO JIIEMEHTa
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 KATOAHOM pacTBope, mpu KoTopoit D/1C ranbBaHNYeCKOTO I€MEHTa 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 yObUIh MAacchl aHofa MPU KOPPO3UH B KUCIOM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJIIEKTPOJHBIX IPOLECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINH, POUCXOISAIICH MTPH AIEKTPOIIH3E:

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 TPHUUMHBI YMEHBIIIEHUS BHIXOJa METallIa TI0 CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHUYecKas TEPMOANHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMu4eckre napaMeTpsl U PYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTaIbNUs KaK (QYHKIUS COCTOSIHUSI CUCTEMBl. DHTAJIbIINSA 00pa30BaHUs BELIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAOLNIME Ha TemiIoBoi 3¢ddekt
XMMHYECKON PEaKIIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus KaK GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAHMHAMHKH.

11. Tperuii 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['n606ca.

13. HanpasieHue caMOnpoOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

oo wdE

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYECKasd KHHETHKA»



Xumnueckass KHHETHKA. CKOPOCTh XMMHYECKOW PEAKIIMU U METO/IbI €€ PErYITUPOBAHMS.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JEHCTBYIOINX Macce).
Bnusaue Temneparypbsl Ha CKOPOCTh XuMuueckor peakuuu. [Ipasuno Bant — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCca. DHEpreTuYecKas JuarpamMmma.

Kpupas Makcsenna — bonbiimana. DHepreTuueckuii 6apnep.

Karanutnueckue cucremsl.

Bnusnaue kaTtanu3aropa Ha CKOPOCTh XUMHUYECKOM peaKIuu.

0. T'oMOreHHBIN U TE€TEPOTCHHBIN KaTaJIN3.

1. KonebarenbHble peakiluy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenune xumudeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BiusiHMe KOHIEHTpAIMH, TaBJICHUS U TEMIIEPATYPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble AUarpaMmsbl 1Jisi OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oOoNoORWNE

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.
2.  PactBoppl. CrnocoObl BbIpaXE€HUS KOHLEHTpAallMM pacTBOPOB (MaccoBas JA0Js, MOJspHas
KOHLOCHTpalusd, MOJIApHasA KOHUCHTPAIHA S5KBUBAJICHTA, MOJIbHAA O0JIA, TI/ITp).

3. KomnmuratuBHbIC CBOMCTBa pacTBOPOB. M ieanbHbIN pacTBOpP.

4.  3axonsl Payns: I (toHomeTpuueckuii) u 11 (30y/ITHOCKONTMYECKHUN U KPHOCKOTTUICCKHA ).

5. Ocmoc. OcMoTndeckoe napienre. Cxema ocMoMeTpa.

6. KucI0THO-OCHOBHBIE B3aMMO/IEHCTBHS BEIIECTB.

7. HonHasg Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIC MOHSATHUS U TMOJIOXKEHUS TECOPUU
Appennyca.

8.  Jluccommainusi KUCIOT, OCHOBaHUM M COJEel C TOYKU 3pEHUS HOHHON Teopuu AppeHuyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHBIC U ClIa0bIe YIEKTPOJIUTHI.

10. JImuccommanmst caadbIX AIEKTPOoIMTOB. KOHCTaHTa TUCCOIMAIIHN.

11. 3akon pazbaBnenust OctBanbpia.

12. Peakiuu mOHHOrO 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuii 00pa3oBaHUs CIIab0To
ANEKTPOJIUTA, OCAKA U Traza).

13. TlpousBeneHue pacCTBOPUMOCTH.

14. VouHoe mpowusBeAeHHE BOAbL. BoTOpOAHBIN U THAPOKCUIBHBIN TOKa3aTENH.

15. Tmaponus coneit. Tunsl rugpoan3a conei.

16. KonuyecTBeHHbIE XapaKTEPUCTUKU MPOIIECca THAPOIIN3A.

17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «I[ncnepcmﬂe CUCTEMBI»

I'eTeporennsie cMecH. [lucnepcHble CHCTEMBI.

HucnepcHocth. Kitaccudukanmuu AUCnepCHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CTpoeHue KOIOUIHBIX YaCTHII.

IIpaBuno ®dasguca — [leckosa.

Y CTOHYMBOCTD KOJUTOUAHBIX cucTeM. CTaOUIn3aTopBhl.
Koarymsamust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CeanMeHTaIns KOJIJIOUIOB.

0. Koarynsmus KOJXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

BOoo~NoTgR~WNE



11. TIpaBumno lyneue — 'apau. Koarynupytromas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
13. DnexkTpuyueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoutpoJbHblie Bonpochbl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

OCHOBHBIE TTOHATHUSI TCOPHUU OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BEILIECTB.

Baxuelimme okuCcIUTENN U BOCCTAHOBUTEIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENIBHBIX PEAKIIUHN (TIPUMEPHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIMAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Ifl.

NN E

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0ngnqec1me CHUCTEMbBI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpOXUMHUYECKHUX MTPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HAa TPAaHUILIE pa3/iesia «METaJlI — PaCTBOPY.
I"anpBanuveckuii anemMeHT Jlanuaisa — SIkoou.

DNEKTPOABUKYIIAs CUJIa TaJlbBAHUYECKOTO IIEMEHTA.

W3mepenne SIEKTPOAHBIX MOTEHIMANIOB. Psii  CTaHAAPTHBIX AJEKTPOJIHBIX MOTEHIIMAIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHHU C UX IOJIOKEHHUEM B PSIIy HAMIPSIKCHHM.

6. VYpasuenue Hepucra.

7.  DIeKTpoau3 pacijiaBoB U pacTBOpOB. KaToaHble U aHOAHBIE MPOLIECCHI.

8.  OObenunennslii 3akoH Papazaes. Beixon mo Toky.

9.  Kopposus metamnos. Knaccudukaius KOppo3MOHHBIX TPOIECCOB.

10. Xwumwuueckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIECHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCJIUTEISL.

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEepHOIl KOPPO3HH.

13.  CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3HUH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoxuMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumudeckue UCTOUYHUKH TOKaA. [ aTbBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISITOPBIL.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC dJICMECHTEHI.

arLONOE



MNPUJIO)KEHHUE 2

7. OeHOYHbIE CPeACTBA /IJIsl NPOBEJeHUS MPOMEKYTOYHOMH aTTecTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3arIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO TUCIUILUIMHE 32 ONpeAesICHHbINA epuo 00ydeHHs.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTANNH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCTBa

OIIK-2 Cnocoben (GopMmynupoBath 3amadu MpodecCHOHAIBHON NEATEThbHOCTH HAa OCHOBE 3HAHWH, MPOQHIBHBIX DPa3/IeliOB MaTEMaTHYECKHX M
€CTeCTBEHHOHAYYHBIX JTUCIMILINH (MOIYJICH )

OIlK-2.1

BemonHsier THOCTaHOBKY 3amad B
(opManM30BaHHOM BH/IE HA OCHOBE
3HaHUI  OPOQWIBHBIX  Pa3[elioB
MaTEMATHYCCKHUX u
€CTECTBCHHO-HAYYHbBIX TUCIHUIUINH B
obnacTu npodeccuOHaTBLHON
AESATEIbHOCTH

Hepeueub meopemuidecKux 6onpocoe:

16.
17.

18.
19.
20.
21.
22.
23.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBbI, (YHKIIMH COCTOSIHUS CUCTEMBI. [IepBbIil 3aKOH TepMOIMHAMUKHU.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

OHransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKOpocTh XxumMuueckoi peakuuu. CpeaHsisi U UCTUHHAs CKOpPOCTU
peakunn. Kunernueckas kpuasi.

CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Bant-T'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. KatanuzaTopsl 1 kKaTanuTHYECKUE CUCTEMbl. [ OMOTEHHBIN KaTaius.

. KaTtanuzaTopbl 1 KaTaIUTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTains.

. XuMHueckoe paBHOBecHue. KOHCTaHTa XUMHUYECKOTO PaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBopb1. CiocoObI BeIpakeHUsl KOHIIEHTPAIIUU PACTBOPOB.

. PactBops! anektponutoB. CTeNeHh U KOHCTAHTA JEKTPOJIMTUUECKONW TUCCOIHAIIMU. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, cosieil. AMQOTEpHbIE 3JIEKTPOTUTHI.

PactBopumocts. IlpousBeneHue pacTBOpUMOCTH. YCiIOBHUE 00pa3oBaHHsS U PAaCTBOPEHUS
OCaJIKOB.

Hucconnanus Boasl. lonHOe nponsseneHue Boabl. pH.

I'mnpomus coneii. CteneHb U KOHCTAHTA TUAPOIN3A.

Hucnepcusie cucremsl. Kimaccudukarus. JInopunsabie 1 110(OOHBIE KOJUIOUIBI.

CTpoeHue KOITOUIHBIX YaCTHII.

Koarymnsiuust KoJuIouJHbIX pacTBOPOB.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

BEIL[ECTB. Knaccudukanus




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

24. DneKTpoXuMHYECKUEe CUCTEMBI. 3akoHbl Dapanes. DIeKTpOAHBINA MTOTEHITUAI.

25. I'anpBannveckuii anemMeHT Jlanusisa SIkoOu.

26. DJIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [IpuMeHeHue aiekTponsa.

27. DnekTposin3. AHOIHBIA U KaTOJHBIA MPOIECCHl IPH AIEKTPOIIM3e pacTBOpoB. [IpuMeHnenune
AIIEKTPOJIN3A.

28. Koppo3swus. Buasl koppo3un. CriocoOb! 3a1UThl METAIIOB OT KOPPO3HH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + CO2 () = 2 CO () + 2 H; (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUSHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M IpH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢ ¢deKT peakuuu 0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISICTCSl WM IOTJIOUIAETCS 3HEPIHsl B XOJA€ peakuuu; 0) MpUUYMHY HAaWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemmnepaTypy Hayaia peakiim.

2. Bripa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hary = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) PU MOHMWKEHUU TEeMIIEpaTyphl, €CIU JaBJIEHHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIEpaTypa MOCTOSHHA.

3. CkoapKO MUJLTHUIMTPOB 96%-HOTO pacTBOpa CEpPHOM KHUCIOTHI C TUIOTHOCTHIO 1,84 r/mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyrommux coieit moasepratorcs ruaponusy: Na,SiOs. Cu(NOj),. KBr?
CocTtaBpTe MOHHBIE M MOJIEKYJSPHBIE YpAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEIOT pacTBOPHI ATUX COJIECH?

5. 301b ruapoKcuaa Maraus noaydeH mytem cmemnBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Omnpenenure 3apsii 4acTUIl MOTYYEHHOTO 30JI1 M HAIHUIIUTE
(dbopMyity ero MULEILIBI.

6. PaccunTaiiTe 2JIEKTPOABIDKYILYIO CHIy U ONpPEJEIUTE HAIpaBJIEHUE CaMONPOU3BOIBHOIO
POTEKaHUS peaximu npu CTaHJApTHBIX YCIIOBUSX, UCTIOJB3YS 3HAaYEeHUs
OKHCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H + HiPO, — J, + H3PO; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMS pEaKIHid,
MIPOTEKAIOIIUX [TPH AIEKTPOXUMHUYECKON Koppo3un raibBanonapsl  Co/Ni: a) B kucioii cpene; 0) Bo
BJIaKHOM Bo3ayxe. Onpenenure yOblUTb MacChl aHO/1A ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, eciiu
CKOpOoCTh KOppo3uu coctaBuia 0,01 r/4.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

8. CocTaBbTe JIEKTPOHHO-UOHHBIE YPABHEHUS JIEKTPOJHBIX IPOLIECCOB (aHOA UHEPTHBIN) U
MOJIEKYJISIPHOE YpPaBHEHHUE peaKkluu, IPOUCXOos1Iel pu 3nekTpoause pactBopa CoSO4, Beruncaure
(pakTHUECKOE KOJIMYECTBO METaslia, MONy4eHHOro Ha karone mpu siekrpoimnze Co(NOs)z, eciu
AJIEKTPOJIM3 TPOBOJAMIM B TedeHUMH | 4. Beixojg Meraiia mo Toky coctaBuil 85%. Ykaxure
BO3MOYKHBIE IPUUNHBI YMEHBIIIEHUS BBIXOA METAJIA 10 CPABHEHUIO C PACUETHBIM.

OIIK-2.2

Bri6bupaet MaTE€MaTHYECKUI
anmapar s pereHus
(bopMann30BaHHBIX 33734 B 001aCTH
npodeccuOHATbHON AeSITEIbHOCTH

Ilpumepnvie npakmuyueckue 3a0anus:

1. OnpenenuTb, ¢ KAKUMHU U3 YKa3aHHBIX HID)KE BELIECTB MOXKET B3aMMOJAEHCTBOBATH PacTBOP
IMJIPOKCHIa Kalus: HomoBoaopoaHas kuciora, xjaopua menu (II), okcun yraepoma (IV), oxeun
ceuHia (II), rugpokcun amoMMHUA, THAPOKCUA aMMoOHus. CocCTaBbTe ypaBHEHHS BO3MOKHBIX
peaknuii B MOJICKYIISIPHOW U HOHHO-MOJIEKYIISIPHOU (hopmax.

2. Ompenenure BO3MOXKHOCTh BOCCTaHOBIEHHMs okcuia xene3a FezOs yriepogom mpu
CTaHJapTHBIX ycioBusAx, u temneparype 1100 K. Peakuus Boccranosnenus FezO4: Fe304u) +4C
== 3FE(K) + 4CO(F)

3. TemneparypHbIif K03(h(HUIIHEHT peakyu paBeH 2,5. Kak H3MEHUTCSI CKOPOCTh PEaKIMU: a) IPH
noBbIIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu OoXJaXIeHUU peakuoHHON cMecu oT 50 g0
30°C?

4. Ina obparumoii peakiun FesOypq + Hypy = 3FeO) + H O 3anuiure BoIpaskeHre KOHCTaHTBI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBelIWYeHUs] KOHLIEHTPALUU MPOTYKTOB
peaxkuuu.

5. Ilpu mnpoxkanMBaHMM METANIMYECKOTO THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIH
pacTBOpsieTCSI B KOHLEHTPUPOBAHHOM CEPHOM KHCJIOTE€ M CIUIABIIAETCA CO Iuenoybto. UYro
npencTaBisieT codoit 3To coequHenune? Hamummre ypaBHEeHUs BCeX YKa3aHHbBIX peaKIuil.

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

7. Kakue BemecTBa M B KAaKOM KOJMYECTBE BBIACIATCA Ipu mnpoxoxiaeHun 48250 Kn
aneKTpudecTBa 4epe3 pactBop xyopuaa mapranma (II)? CocraBpTe cxemy 3JIEKTPOJH3a ITOTO
pacTBopa.

8. AnroMUHUI CKIIeTIaH ¢ Meablo. Kakoif n3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpPHOU
KHCJIOTHI ¥ aTMoc(epe BiaakHOTro Bo3ayxa? CocTaBbTe CXEMbI AIEKTPOXUMHUYECKON KOPPO3HH.

9. IIpoBecTn aHaNM3 BIUSHUS KOHIIEHTPALIMA HA CKOPOCTh XUMHYECKOU pEeaKIIK1
Na,S;03 + H,SO,s = S + SO, + NaSO4 + H,O mno skcnepuMeHTanbHBIM JaHHBIM. [IpoBectn




Kon Nuaukatop AoCTHXEHUS

OI_[CHO‘IHBIG Cpe€acTBa
HHJUKaTopa KOMIICTCHIIM

06pa60TKy MOJIYYCHHBIX JaHHBIX C UCIIOJIE30BAHUEM COBPEMECHHBIX I/IH(bOpMaLII/IOHHBIX TEXHOJIOTHH.
P€3y.HBTaTBI OIITOB NPCACTABUTH B BUJIC Ta6JII/ILU:I 1.

Tabmuma 1
Howmep O0BeM, Mt Konuenrpanus Bpewms CxkopocTthb
ombiTa | NaS,03 H,O H,SO4 Na;S,0s, 102 | nosBnenus peakuuu, 10,
MOJIB/JT MYTH, C 1

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 5,2

3) 3) 3 2 6,5

ITo naHHBIM TAaOIHUIBI 1 TOCTPOUTH rpadMK 3aBUCMMOCTH CKOPOCTH PEAKIUU OT KOHICHTPAIIMK
THOCY/Ib(aTa HATPUS, OTIOKUB Ha OCH a0OCIuUcC KOHIEeHTparuio NaS;0Os3, a Ha ocw OpAMHAT —
CKOPOCTh PEaKIiu.

CnaenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIMK THOCY/Ib(aTa HaTPHSI.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW NHCUUIUIMHE MPOBOJUTCS B YCTHOH ¢opme mo Ouseram, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMICS JIEMOHCTPUPYET MOPOTOBEI ypOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINUNCS UCTIBITHIBACT 3HAUYNTEIBHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TEHO» - 00yUaIOIIHIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



