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JIMcT akTyanu3anum padoueii mporpaMMal
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3aB. kadeapoii H.JL. Menstuux




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 U3YYCHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

Juctumimaa XuMusi BXOJUT B 00s3aTeNIbYI0O YacTh Y4eOHOTrO IiaHa o0pa3oBaTeIbHOM
MIPOrPaMMB.

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

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUS, BJIAJICHUS), MTOTYYCHHBIE IPH M3yYECHUU TAHHOW IUCIMUILIUHBI OyIyT
HEOOXOIUMBI JIs1 U3YYCHUS] JUCIUILTNH/TIPAKTHK:

be3omnacHOCTh )XU3HENEATEIHbHOCTH

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCSA JOJIKEH
o0s1azaTh CIeAyIOIUMU KOMIETEH UMM

Kon naukaropa WNHaukaTop TOCTHKEHUS KOMITICTCHITUH

OIIK-1 Cmnocoben INPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H_[CI/IH)KeHepHLIe 3HaHHusA, MCTOABI
MATEMATHYCCKOI'O aHaJin3a U MOJCJIIMPOBAHNS B HpOdJCCCI/IOHaJII)HOﬁ JCATCIbHOCTH,

OIIK-1.1 Pemaer cranmapTtHbie TpoQEeCCHOHATBHBIE 33aJaud C HPUMEHEHHEM
00IIeMHKEHEPHBIX 3HaHUI
OIIK-1.2 [TpumeHsier MeTOABl MOJEIMPOBAHMSI M MaTeMaTH4YECKOrO aHajlu3a s

pelnreHus 3a71a4 B 1po(eCCUOHANBHON JEeITCALHOCTH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas paboTa — 55,9 akan. yacos:
— ayauTopHas — 54 akaj. 4acos;
— BHeayauTopHas — 1,9 akaj. 4acos;
— camocTosTeapHas padota — 52,1 akaz. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

<DopMa aTrrecTaluu - 3a4cT

AynutopHas s s
o | KOHTaKTHas pabora E z ®dopma TeKyIero
=
N B aKaJl. Jacax o Bun KOHTPOJIS
Paznen/ Tema 3 (B akan. uacax) £EB N P Kon
S & ©|caMOCTOSATENFHOH | ycreBaeMoCTH U
JIACIMTUTHHBI 5 g = ., | kommereHnMH
O 2 5 paboTHI MIPOMEKYTOYHOM
nmab. | mpakT. | 5 & ATTeCTAlNH
Jlek. 23 i
3aH. 3aH. | O &
1.
CaMOCTOSITEIbHOE
n3yueHue y4eOHOMH
Y‘IH Hayz;oﬁ 3amura OIlK-1.1
1.1 Xumuueckas TepMOJHUHAMHUKA 6 421 8 KOHTPOJIbHOM Y
JIUTEPATYPHI; OIlK-1.2
padoThI
- peleHue
KOHTPOJIBHON
paboThI
CaMOCTOSITETIbHOE
n3yueHue y4eOHOMH
qu Hayz:oi/i 3amura OIlK-1.1
1.2 Xumuueckast KHHETHKA 6 2 8 KOHTPOJIBHOM Y
JIUTEPATYPHI; OIlK-1.2
paboTsI
2 - peleHue
KOHTPOJIBHON
paboThI
- oopmiieHne
oT4eTa 1o
71a60paTOPHBIM
adorawm;
p ’ 3ammra
CaMOCTOSITEIIEHOE nabopatopoi OIlIK-1.1
1.3 PacTBOpBI 8 421 10 -| pabotbl. 3amura .
U3y4YeHHue y4eOHoit . OIlK-1.2
N KOHTPOJIbHOM
1 HayIHOU
paboThI.
JIUTEPaTYpHI;
- perieHne
KOHTPOJIbHOU
paboThI.




CaMOCTOSITEIbHOE
n3yueHne y4eOHOH

)44

N 3amura
1.4 [TucniepcHbIE CUCTEMBI 4 2 8 1 HayHqHOH KOHTPOJIBHOM OIK-1.1,
JIUTEPATYPHI; OIlK-1.2
paboThL.
- peleHue
KOHTPOJIbHOU
paboThI.
CaMOCTOATETbHOE
L5 Y ay y:;f - Sauira OINK-1.1
OKHUCIINTENIBHO-BOCCTAHOBUTEILHBIE 4 2 42 v KOHTPOJIBHOM o
JIUTEPATYPHI; OIIK-1.2
IPOLECCHI paboThL.
- peleHue
KOHTPOJIBHON
paboThI
- opopmiienne
oT4eTa 1o
1a60paTOPHBIM
pa60_TaM; 3amura
Ta00paTOpHO
1.6 DnexTpoXUMHYECKUE CUCTEMBI 8 |4/2,31 10 | camoctoATeIBROC paboThl. 3ammra OIK-1.1,
U3y4YeHHe y4eOHOi N OIlK-1.2
N KOHTPOJILHON
1 HayIHOU
. paboThI
JIUTEPaTyphI;
- pereHne
KOHTPOJIBHOU
padoThI
HWroro no pazneny 36 |18/6,3U 52,1
Hroro 3a cemectp 36 |18/6,31 48,2 3a4ET
Hroro no aucrumninuae 36 18/6,3 52,1 3a4eT




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 XMMHYECKHMMH BemiecTBamu. Ha maGopaTopHbIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
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 paboOT, HOArOTOBKA 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,
uToroBo arrecranuu. CamocrosiTenbHas paboTa 00yJaronuxcst JoJKHa ObITh HalpaBlieHA 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 BbIIBIEHHUEM 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 ¥ IPOUTH 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. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 26.04.2023). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 26.04.2023). - MakpooObeKT. - TeKCT : 37eKTpOHHBIIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texumdyeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 3kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynnsl Takoke Ha CD-ROM.

3. Konapa, JI. I'. OxucnnTenbHO-BOCCTaHOBUTENIbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yuebnoe nmocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. @ ui.,
TaoI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 26.04.2023). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHuTOrOpCKHii TOC. TEXHUYECKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TekcT : 3ICKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. Il TEXHHYECKMX Hampas. U cnern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicun. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (usnko-xumuueckux BemwuumH / coct.. H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BhICIINX YU€OHBIX 3aBeIeHUIN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IMPOLIECCOB: METOJNYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCLUIUIMHE «XUMHA» Ul O00y4arolUXcs BCeX HaIlpaBICHUH
NOJrOTOBKM W  CHeUuajbHOCTEH 1HeBHOW (opmbl oOyuenus / O.A. Mumiypuna;
Maruautoropckuii roc. tTexunueckuit yH-T um. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. U.
Hocoga, 2023. — 11 c. — TekcT : HemOCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHHUSA IS
CaMOCTOSITENIbHON palbOoThl MO AMCHUUIUIMHE «XUMHs» Ui 00ydJaromIMXCsl BCEX HaIpaBICHUI
MOJTOTOBKK U crierpanbHocTeii Bcex (popm obyuenus / JL.I'. Koasma; MarHutoropckuii roc.
texundyeckuil yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2023. — 18 c. —
Tekcr : HenocpeACTBEHHBIN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PEAKIIUA M XHMHYECKOE DPaBHOBECHE:
Mertoanyeckre ykazaHus K JaOOpaTOpHBIM paboTaM M0 JUCHUIUIMHE <« XUMHS» s
00yyarolMxcs BCeX HAIPAaBJICHUH MOJATOTOBKU U CIIelHaNbHOCTeH BceX opm oOyuenus / JL.I.
Komsapa, E.B. Tapactok; Marauroropckuii roc. texHmuyeckuii yH-T um. I'. M. Hocosa. —
Marnutoropck : MI'TY um. I'. M. Hocosa, 2023. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. Ponuonosa, H.U. Xumuueckas kuHeTuka. XUMHUYECKOE PAaBHOBECHE: METOIUYECCKUE
yKa3aHMsl Uil CaMOCTOSTENIbHOW paboThl MO JUCLUIUIMHE «XUMHs» JUIsl 00ydaroUIuXcsi BCeX
HaIpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.U. Poxunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yu-t um. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — TeKCT : HemoCpeICTBEHHBIH.

5. Uymnposa, JI.B. PactBopsl: MeToanyeckas pa3paboTka K JabopaTOpHBIM paboTaM I1o
JUCHUIUIMHE «XHUMHUsD) JJI1 00y4aroIKXCsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUATbHOCTEN
Bcex hopm obyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHUTOropcKHii roc. TEXHUYECKUN YH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. . HocoBa, 2023. — 41 c. — Tekcr :
HENOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToaiueckast pa3padoTKa K CaMOCTOSATEIbHONW paboTe 1o
IUCLUUIUIMHE «XUMMsS» A7 OO0y4YarolMXcs IO BCEM HANpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnuroropckuii roc. tTexuuueckuit yu-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2023. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Konsna, JL.I. KonnouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1abOpaTOpHON
paboTe 1Mo AuCHUILUIMHE «XUMUS» g 00ydaroluXcsl M0 BCEM HANpaBICHUSAM IMOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. Boaesi; Marautoropcekuii roc.
texandeckuid yH-T uM. ['. UI. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2023. -9 c. —
Tekcr : HenmocpeACTBEHHBIN.

8. Komsima, JI.I'. OkucnuTENbHO-BOCCTAHOBHUTEBHBIE PEAKIH: METOJMUECKUE YKa3aHUs
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» AJs 00ydaroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex ¢(opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. tTexuudeckuit yu-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2023. — 10 c. — TekcT : HemoCpeACTBEHHBIH.

9. Konsga, JL.I'. OkuciauTenbHO-BOCCTAHOBUTENbHbBIE PEAKIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHl: METOANYECKasi pa3paboTKa K CaMOCTOSITEHLHON padoTe Juisi 00y4aroOIUXCsl IO BCEM
HAlpaBJICHUSM IMOJATOTOBKM W cHenuaibHOCTSM Bcex (opm oOydenus / JLI. Komsma, E.B.
Tapacrok, 3.P. Myminnaa; Marauroropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2017. —41 c. — Tekcrt : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DICKTPOXHMMHYECKHE IPOIECChI: METOJWYCCKUE YyKa3aHUsI K
nabopaTopHoil paboTe Mo AUCHUILUIMHE «XUMUS» JUId 00y4aromuXcs MO BCEM HANpaBICHUAM
MOJI'OTOBKH U CIIEIMANTBHOCTSIM BeexX ¢Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Marnuroropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.



r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe o6ecnneuenne

HaumenoBanue .
10 Ne norosopa Cpoxk neiicTBuUS JTULEH3UU
MS Office 2007 |y 135 1 17.09.2007 GeccpoHo
Professional
7Zip CBOOOTHO 06eccpouHO
FAR Manager [cBoGomHO 0OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanwue kypca CchblIKa

DnexTpoHHas 0a3a MEePHOAMYECKHUX H3JIaHUI
East View Information Services, OOO
HanuonansHas
undopmanuronHo-ananuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYYHOT'O ITMTUPOBAHUS
[TouckoBass cucrema Axamemus Google
(Google Scholar)
Nudopmanmonnas cucrema - EnuHoe OKHO
JIOCTYyNa K HHGOOPMAIIMOHHBIM pecypcam
@denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE
yUIpEKICHUE «Denepanbupiii  uacTuTyT|URL: http://www1.fips.ru/
IIPOMBIIIIICHHON COOCTBEHHOCTHY
Poccuiickas T'ocymapcTBenHass OuOnmMoTeKa.
Karayioru
DnekTpoHHbIE pecypchl Oubmuorexkun MITY
uM. I'.1. HocoBa

9 MarepHaJIbHO-TeXHHYECKOE o0ecnedyeHne 1 CIUIINHBI (MOTYJIs)

https://dlib.eastview.com/

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

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

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

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

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

VY4eOHble aynuTOpUM s TPOBEACHMUSI 3aHATUNW JIeKIUOHHOro Tuma. OcHaleHue:
MynsTUMeANITHBIE CPEICTBA XPAHEHUS, TIepeauu U MPeCTaBlIeHUs HHPOPMAIIHH.

VY4eOHble ayauTOpuM Ui TPOBEIEHUS  J1a0OpAaTOPHBIX  3aHATUH, TPYNIOBBIX U
WHIUBUAYAIBHBIX KOHCYIbTAIUN, TEKYIIET0 KOHTPOIS U MPOMEKYTOYHOU arTecTanuu. OCHaIeHHE:
Oo6opynoBanue a5l BBIOJHEHHS J1a00OPaTOPHBIX paboT, XMMUYECKas MOCyia, peakTHBbl, Harmsgasie
MaTepuasbl: TAOIHIIbI, CXEMBbI, TITaKaThI.

[Tomemenust 11t caMocTOsTENbHOM paboThl oOydaromnuxcs. OcHarenue: [lepcoHanbHbIC
koMmmbioTepsl ¢ makeroMm MS Office, Bbixomom B VHTepHET W € JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

[Tomenienust a1t XpaHEHUsT U MPOPIIAKTHIECKOTO OOCITYKHUBaHHUS YI€OHOTO 000pYyIOBaHUS.
Ocnamenue: Crenmnaxu, cei(bl A5 XpaHeHUs] yueOHOTro 00opyaoBanus. THCTpyMEHTHI Ui peMOHTa
71a00paTOpHOro 000PYIOBaHHUSL.



MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0eclieyeHrne CaMOCTOATeIbHOI PadoThl 00y4aK0IMXCS

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAYIUTOPHYIO, MPOUCXOMAIIYI0 BO BpeMsl MOATOTOBKH CTYIEHTAMH OTUYETOB IO JIaOOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUS 10 KaXJAOMY pa3Jeny AUCHUILIMHBL. TeCThl BKIIIOUAIOT TEOPETUUECKUE U IPAKTHUYECKUE
3aJlaHusl, OTBETHI HAa KOTOpHIE TPEOYIOT TIYOOKOrOo MOHMMAHUS W3YYCHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTAaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0AJLIOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM 119 TEKYHIEro KOHTPOJIA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oaia.

Teer Ne 1

1. Ilpu paccMOTpEHUU XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U IPOAYKThl PEaKLUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKH MAaTEMAaTHIECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K= A (- EA/RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS pEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoil a¢ ekt peakuuu orpunarenet (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CHCTEMBI MOBBILIAETCS
4. CrangapTHble TEIUIOBbIE 3()(PEKThI MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBEeICHHBIX PEAKIIHH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 Ny + 3/2H,;=NHj , AH = — 46 K]I)x/Moib
0) Hy+4/2 0,=H,0, AH = -242 K]Ix/Monb
B) I/2 N2+ 1/2 02=NO , AH = 90 K]I>x/monb
r) 1/2Hy+ 1/2 I,=HI, AH = 26 K]Ix/mMoab

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma 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 (rpagun) = CU (¢ + CO (), mormotunock 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 MIPU CTAHIAPTHBIX YCIOBUIX U IIpHU Temieparype 627°C.

BemectBo AH®z93  (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 (rgy —2KCl (18)+30; (1), AH<O MoxeT caMOIpOnU3BOJIEHO IIPOTEKATh
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 1 E

6) 2 # 2

4
/ 1 3
—y Y

XO0J1 peakInu

A....

B) 3

»

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, U300pKEHHOW Ha TUarpaMmMe K Bonpocy 8?
a) PK30TCPMHUUCCKAs PEaKIus
0) sHIOTEpMUYECKAs PEAKIIHS
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 Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBecHass KOHIIGHTpauus Bojaopoaa paBHa 1,2 Moip/n. Bpruuciure HCXOIHYIO
KOHIICHTPALIMIO BOJIOPO/IA.
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 3aaHud - B 1,5 Oanna; ceapmMoe, 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"+ 30,5 = K,SO,
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 CONITHYIO KHCIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacCTBOp BOJOH

4) TMOBBICHTH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApOCYiIb(dara KajablMsg U BOIBI, CyMMa
K03 (HULMEHTOB B YpaBHEHHH HEOOpAaTUMOMN JUCCOIUAIIN PACTBOPEHHOTO BEIIECTBA — 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) KOJMYECTBa BEIIECTBA K 00bEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM 351eKTpoIuTaM OTHOCUTCS ...
1) ruapoKCcH aMMOHHMSI
2) THIPOKCH KaJIHsl
3)  XJopuI Kalblus
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PAaCTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpuuuHoOi 3TOTO ABIAETCA ...
1) osnexTposu3 coseit
2) JIUCUPOTIOPIUOHUPOBAHHUE COJICH
3) ruapaTHpOBaHHE CONEH
4) THAPOJIU3 COJCH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

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

Tect Nel
1. Vkaxwure pasMepsl 4aCTUI[ KOJJIOUIHBIX CHCTEM
1) MeHbIne 1 HM
2) 6onbmie 100 HM

3) ot 1 am 10 100 HM
2. Kakue wuoHBI CcmOCOOHBI BBI3BATh KOATYJSIUIO KOJUIOWAA, YaCTUIBI KOTOPOTO HMEIOT
TIOJIOXKUTEIBHBIN 3apsia?

1) KaTHUOHBI
2) AHUOHBI
3) MOJISIPHBIC MOJIEKYT

3. I[J'Ifl KaKoro OJJICKTPOJMTA IMOPOr KOoaryjsinuu KOJUIouJa C ITOJIOXKUTCIIBHO Sapfl)KCHHOﬁ
YaCTUIIEH JOKEH OBITh HAUMEHBIITUM?

1) XJIOPU/T KaJIHsI
2) cynb(ar Kanus
3) optodocdar Kaus

4. Muueina 3oms umeer crpoenue:  {[Fe(OH)s]m n Fe** -3n—x) CI'} x CI”
KaKOM AJICKTPOJIMT UTPAET POJIb HOHHOTO CTabmIi3aropa?

1) xyopun xenesa (111)
2) BOJIA
3) THJIPOKCHUT KaJIHsI

5. Ilpu B3ammoneiictuu 20 mu 0,001H mutpara ceunna (1) ¢ 10 ma 0,02H cynwdara xamus
obpazyercss 30mb cyibdarta cBuHna (lI). K kakomy snekTpoay AOKHBI TMEpeMemaThes
YaCTHUILIBI TUCTIEPCHOM (a3bl PU dJIEKTPoIu3e?

1) HaxOJSTCs B COCTOSIHUM TUHAMUYECKOTO PAaBHOBECHS
2) K KaToxy



3) K aHOY
6. B nBe konOGwel Hanmuro mo 50 mu 3078 TUApOKCcHIA skenes3a. [[nsg Toro 4troObl BBI3BATH
KOaryJIsIHio 30J11 TOTpeOOBaAIOCh 100aBUTh: B epByIo — 5,3 Mi1 1H pacTBopa xmopuaa kanus;
B apyryo — 18,7 mun 0,001H pactBopa ¢docdara Harpus. Beruncinure mopor Koaryisnuu
Ka)XXJIOT'O 3JICKTPOJINTA.

OKHCINTENBbHO-BOCCTAHOBUTEIbHbBIE NMpouecChl
B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC IMpOoLECChI»: IMEPBOC, BTOPOEC, TPETHE,

4eTBEPTOE U IATOE 3aaHus oleHuBaroTes B 0,5 0ama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsToe — B 2,5 OajioB.

Tecr Ne 1
1. OxucauTeNnb — 3TO aTOM, MOJIEKYJa WJIK UOH, KOTOPBIH ...
1) YBEJIMYUBAET CBOIO CTENEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJA€eT CBOU 3JICKTPOHbI
2. [Ipouiecc BOoCCTaHOBIIEHUSI UMEET MECTO B Cllydae, KOTja ...
1) HelTpalibHble aTOMBI IIPEBPALIAIOTCS B NOJIOXKHUTEIbHO-3aPSPKEHHbBIE HOHbI
2) MIOJIOKUTEIIBHBIN 3apsii HOHA YMEHbBIIAETCS
3) OTPULIATENIbHBIN 3apsi]l HOHA YBEJINYUBAETCS
3. U3 npencraBiaeHHbIX HUXKE peakunii kK OBP nucnponoplinoHupoBaHus NPUHAJIEHKHUT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTENSIM OTHOCSTCH ...
1) METaJUIbl, BOJOPO, YIIIEPO
2) aKTHUBHBIC HEMETAJLIBI
3) 3JIEMEHTBHI, HaXOASIIMECs B CPeAHEN YaCTH MEPUOINYECKON CUCTEMbI
5. CterneHn OKHUCIICHUSI KUCIIOPO/Ia a) B BOZE M 0) B IIEPOKCHJIE BOIOPOIa COOTBETCTBEHHO PABHHI . . .
1) a)-2,6)-2
2) a)—2;06)+2
3) a)—2;0)—1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIOHN cpefie, BOCCTAaHABJIUBAETCSA JO ...
1) karrona Mn?*
2) MaHraHaT-HoHa MnO,%
3) okcuaa maprania (1) MnO

7. B peakuuu, npotekaromieii mo cxeme CrpSz3 + KNO; =2 K,CrO4 + KySO4 + NO okucieHuro
MOJIBEPTAOTCS CIICYIOLTUE AIEMEHTHI ...

1) a30T U cepa
2) cepa ¥ Xpom
3) XpOM H a30T
8. CymMma k03¢ (HUIIMEHTOB B peakiuy, IpUBeeHHON B Borpoce Ne 7 paBHa ...
1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakin KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3)35

DJIeKTPOXMMHUYECKHE CHCTEMbI

B Ttecrax mo Teme ((3J'I€KTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD). TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIKOTCs B 1 68.J'IJ'I; TPETHC U YCTBCPTOC 3aJaHNSA— B 1,5 68..]'[]'[3; meCToC U CEABbMOC — B 2 Gaa.

Tect Nel



1. DaexTpoaHBIN MOTSHIIMA ONIPEACIISIOT 110 YPABHEHHUIO ...

1) Hepucra
2) Menneneesa-Kianeiipona
3) Bonpumana
4) Appennyca
2. Paccuwmraiite DJIC rampBanuueckoro siementa MgMgSOy||CuSOyCu mpu crangapTHBIX
YCIIOBUSIX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue mpoaykThl 00pa3yroTcsi Ha KaTojIe MPH JIEKTPOJIN3e PacTBOpa HUTpaTa cepedpa’?
1) BOZOPO/T
2) cepedpo
3) a30THas KUCJIOTa
4) KHCJIOPOJI
4. Vxaxute cyMMmy KO3QGHUIIMEHTOB B YpaBHCHHUHU JIEKTPOIIM3a pacTBopa HurpaTta meau (1I)
1) 12
2) 11
3) 10
4) 8

5. Kakas M3 DOpHUBENCHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKUMHA  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSIMOM HallpaBJIeHUN?

1), FeSO, + Cu —...
2) CuSO, + Fe —...
3) CuSO, + Na —...
4) HCI + Cu —...

6. Bblunciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoiu3e Cyib(ara IUHKA, KOTOPBIH
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:107
2) 0,05

3) 0,013
4) 6,7-107°

7. IlpuBemuTe CXeMbl OAIIEKTPOAHBIX MPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
MPOTEKAIOIIEH MpHU 3JIEKTPOXMMHUYECKON KOppo3uu ranbBaHomnapbsl ZnMg B CEpHOKHUCIION
cpezne. B orBete ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.

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

BueaynuTopHas caMmocroATesbHAsA paboTa OOYUYAIONIUXCS OCYIIECTBISIETCS B BHIC
W3yUYEHHs JUTEPATyphl MO COOTBETCTBYIONIEMY pa3lielly ¢ MpopabOTKOW Marepuaia; opopMIICHHUS
OTYETOB M0 JJAOOPaTOPHBIM pabOoTaM U BBIOIHEHHUS JOMAIIHUX 3aaHUH.

BapuaHThl TeMaTHYECKHX AOMAIIHUX 32JaHHIi VIS BHEAYZUTOPHOM CaMOCTOSTEILHOI PadoThI
CTYAEHTOB 110 TEMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEPMOJIMHAMHUKA)

B nomarHem 3amaHuu 1o TeMe «XuMudeckas TepMOJUHAMUKAY: TIepBasi 3a/1a4a OIIEHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.



3amaya Nel

Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXXHOE HAIPaBIICHUE
CaMOTMPOU3BOJIBHOTO TEUECHUSI PEAKIIMU MPU CTAHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIH TEIUIOBOM 3((dEeKT peaKkIuy 10 3aJaHHON TeMIIepaTypbl HE H3MEHHUTCS. Y KaKUTE: a) BBIICTSICTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ pPeakuuu; O0) NPUUYMHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga Ne2

Beraucnure Tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO(y = Ca(OH)3 () + CoH; (), monb3ysCh
CTaHJAPTHBIMHU TEIJIOTAMH O0pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIMIOTHI BBIACIUTCS WIH
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hypy + COz¢)=CO () + Ho Ofy. TepMoxummuueckue ypaBHEHUS:

a) H, o T 150, ®= H>0O (M) AH =-241,9 x]Ix;

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

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

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

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; oy +2 CO y = 2 CO; (. HavanbHele xoHIEHTpanyu

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOu peakuuu, korjaa npopearupyet 30% CO? Bo CkoNbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM U 00paTHOM peakiuu, €CIu YBEeIUUUTh JaBlIeHUE B CCTEME B JBa pasza?

3amaya Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYINAET B peakiuio 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIMYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO MIPU TEMIIEpAType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoibKo pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh peaxiuu’?

3amaua Ne3

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

3amaua Ne4

Hus peaknmonHoi cuctemsl: CO y + HoO ) = CO2 (y + Hy () HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTU KOHCTAaHTa paBHOBECHs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHIIEHTpAIlUU PEareHTOB KOHCTAHThI PABHOBECHUS CIACAYIOIINX PEaKIIHA:

Nz(r) +3 Hz(r) =2 NH3(1-), AH = -92,2 KI[)K;
COz(F) +C (r) = 2 CO(F), AH =+160,5 KH)K,
CO(F) + HQO(]-) =CO, o T Hz(r), AH =-41,1 k]I x.

VkaxuTe HapaBJICHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE MOCTOSHHO, O) MpH TMOBBIIICHWU MNaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»




B nomamHem 3amaHum mo Teme «PacTBOphI»: TiepBas, BTOpas, TPEThsA M IATas 3aaadd
orieHuBaercs B 1 Oayt; yerBepTas u mectast — B 0,5 Oana.

3amaua Nel
B kakom oO0weme Boabl ciemyeT pactBoputh 1351 SnCly mist monydyenust 3M pacTBopa Xsopuaa

onoga (II) ¢ mmotrOCTRIO P = 1,405 T/MN?

PaccuuTaiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIEHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHYMTE MOJICKYJSPHbIE M HAMUIIUTE COKpAIlCHHbIC HMOHHBIE YpPAaBHEHHS pPEaKIUi
B3aUMO/ICHCTBUS CIEAYIOIINX BEIECTB:

HBr + NaOH —

AgNO3; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 JIBa MOJICKYJISIPHBIX YPABHCHHS PEAKIU K CIICTYIOIIUM HOHHBIM:

Ba®t + CrO42' — BaCrOy;

NH;" + OH — NH;OH;

ZnS + 2H' - Zn®* +H,S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHO KUCTIOTHI.

3amaya NeS

Kakue u3 ciemyrommx coseit moasepratorcs ruaponusy: NapSiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a cOOTBEeTCTBYroUMX coneil. Kakoe 3Hauenue pH (<
win=> 7) UMEIOT pacTBOPBI ITUX COJIEH?

3amaua Neb

Haiinure npoussenenue pactBopumoct PbCly, eciim B 200 Mt Bozsl pactBopsiercs 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTETHLHO-BOCCTAHOBUTEIbHBIE MPOIECChD

B nomamaem 3aganuu no teme «OKUCIUTENTbHO-BOCCTAHOBUTEIBHBIC MTPOIIECCHI»: TIEpBas 3aa4a
orieHuBaercs B 1,5 Oanna; Bropas — B 2,5 Ganna; TpeThs — B 1 Oa.

3amayga Nel
[Tonbepute KOAI(PPUIMEHTHI B ypPaBHEHHUSX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.

VYKaxuTe TUI KaKI0N peaklvu.

Paccumuraiite 5SJIEKTPOABMKYIIYI0 CHIy W ONPEICIUTE HaNpaBJICHUE CaMOIPOU3BOIBHOIO
NpOTEKaHUsT  IEPBOM  peakUMd  [pU  CTAHJAPTHBIX  YCIOBUSX,  MCIIONB3ys  3HAYCHHUs
OKHCIIUTETLHO-BOCCTAHOBUTEIIHLHBIX ITOTEHITHAJIOB:

H] + HsPO, — J, + H3PO; + H,0

HNO, — HNO3; + NO + H,0

H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + H,O

NH4RE‘O4 +H, — Re + NH; + HZO

KBrO — 0O, + KBr

3amaga Ne2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN:

KMnO, + NaNO, + H,O—

NaCrO, + H,O, + NaOH —



BI(OH)3 + NaS,05 + NaOH —

Bi,O; + C —

Mg + HNOs ) —

3amaga Ne3

JlaHbl 1Be OKHCIUTEIbHO-BoccTaHOBUTENbHBIE Mmapbl: KNO;, KNOjz; u Pb(NOgz);, PbO..
[Tonb3ysick TaOnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIUAIOB, COCTAaBHTE
ypaBHEHHE BO3MOXKHOH peaknuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
3JIEKTPOJBUKYILEH CUIIbI PEAKIIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B momamnem 3amaHuu 1o TeMe «JIEKTPOXUMUYECKUE CHCTEMBDY: MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTOpas — B 1,5 6aya; Tpethbst — B 2,5 Oasna.

3amayga Nel
CocraBbTe 3JIEKTPOHHO-UOHHBIE YpPABHEHUS OSJEKTPOJHBIX MPOIECCOB U  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3yroliel peakiuu, NpoTeKarouiel mpu paboTe TralbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) raqpBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[IpuHsB mOTEHIMAN aHOAA PABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTHOHOB METaJlJia B KATOAHOM pacTBope, nmpu kotopoi 3/C raibBaHUYECKOro 3JIeMEHTa YMEHbBILIUTCS
Ha 0,02B.

3amaua Ne2

[IpuBenuTe CXEMBbl SJEKTPOJHBIX IMPOLIECCOB M MOJEKYJISPHbIE YpPaBHEHUS PEaKIUH,
MPOTEKAIOIINX MPHU IEKTPOXUMHUUECKON Koppo3uu ranbpBaHonapsl Co/Ni: a) B KUCIoil cpexe; 0) BO
BJIQYKHOM BO3/yXe€.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCION cpene 3a 20 MHH, €ClIH CKOPOCTh
koppo3uu cocrasuia 0,01 r/4.

3amaua Ne3

CocraBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHUS AJIEKTPOJIHBIX MPOLECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOq,

Beruucnure (akTudeckoe KOJWYECTBO MeETalla, MOJYYEeHHOTO Ha KaTOJE TPHU DIICKTPOJIU3E
Co(NO3),, ecitu 37eKTPOIIA3 TPOBOAMIM B TedeHuu | 4. Beixoa Metaia mo Toky coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIa TI0 CPABHEHUIO C PACUETHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI 110 TEME «XHMHYecKas TEPMOANHAMHUKA)

OCHOBBI XMUMHUYECKOM TEPMOJUHAMUKU: MTOHITHE CUCTEMBI, BUIBI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U (PyHKIIUH COCTOSTHUSL CUCTEMBI.

Buytpennss sneprus. Padora. TermoTa.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

DOHTaANBNUs KaK QYHKIUS COCTOSHUS CUCTEMbI. DHTANIBINS 00pa30BaHMs BEIIECTBA.
TennoBoii a3gdext xumuueckoi peakuinuu. MakToOpbl, BIUAIOUINE HA TEIUIOBOM ekt
XUMHUYECKOHN PEaKIINH.

7 Tepmoxumus. 3akoH ['ecca.

8. CnencrBus u3 3akoHa ['ecca.

9. DOHTpOMUs KaK QYHKIMS COCTOSHUS CUCTEMBI.

10. Bropoii 3ak0H TEpMOAMHAMUKH.

11. Tpernii 3aK0OH TEPMOINHAMHUKH.

12. Oueprust ['n06ca.

13. Hanpasnienue caMonpou3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIHM.

oakrwdE
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KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYeCKAsA KHHETHKA»

Xumnueckasi KUHETHKA. CKOPOCTh XUMUYECKOM PEeaKIIUu U METO/IbI €€ PEryJIupOBaHUsI.
BnusiHue KOHILEHTpAlMU HAa CKOPOCTh XUMHUYECKOM peakiuu (3aKOH JeHCTBYIOLINX
Mmacc).

BrustHue Temneparypsl Ha CKOpOoCcTh XuMHuueckon peaknuu. [IpaBuio Baut — N'odda.
Teopus aKTUBHBIX CTOJIKHOBEHUN AppeHuyca.

DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCAa. DHEPreTUYecKas uarpamma.

KpuBas MaxkcBemna — bonbsiiMana. DHepreTuueckuid 6apbep.

Karanutuueckue cuctemsl.

Binsiaue xaranusaropa Ha CKOPOCTb XMMUYECKOM pEaKIuu.

['oMOreHHBIi U reTepOreHHbIN KaTalnus.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecue. OOpaTuMble U HEOOPATUMBIE pEaKLIUU.

Koncranra xuMuueckoro paBHOBECHS.

Cwmemenne xumuueckoro pasaoBecus. [Ipunnun Jle—Ilatense.

Brusinue koHIIEHTpalK, JaBIEHUS U TEMIIEpaTypHhI.

@da30BbI€ PABHOBECHUSI.

®da3oBbIe AUArpaMMBbI JJI1 OJHOKOMIIOHEHTHBIX CHUCTEM.

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

[TonsTne pactBopa. PacTtBopuMocCTs BeniecTBa. PacTtBopuMocCTs rasa.

PactBopbl. CriocoObl BeIpaskeHHsI KOHLIEHTPALMHY pacTBOPOB (MaccoBast A0JIs1, MOJIIpHas
KOHLEHTpALUsl, MOJISIPHAs KOHLEHTPALKs SKBUBAJIEHTA, MOJIbHASL J10JIsl, TUTP).
Kommmrarusssle cBolicTBa pacTBOpoB. MeanpHelil pacTBOp.

3akoubl Paymsa: I (toHomerpuueckuit) u Il (30ymuiMockonmuueckuil U
KPUOCKOIIMUYECKUI).

Ocmoc. Ocmotrueckoe napieHue. Cxema ocMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOAECUCTBHS BELLIECTB.

WNonnas Teopus KMCIOT U ocHOBaHUN AppeHuyca. OCHOBHBIE MOHITHS U MOJIOXKEHUS
Teopun AppeHuyca.

Jucconmarus KUCaoT, OCHOBAHHH U COJIEH C TOYKU 3pEHUS HOHHOU Teopun AppeHnyca
(mpumepsl).

Crenens nucconuanuu. CHIIbHBIC U CTa0bIe DJIEKTPOIUTHL.

Juccounanus cnalbix 3JeKTpoanToB. KoHcTaHTa Aucconnani.

3akoH pa3basinenus OcTBaibaa.

Peakiiun HOHHOTO OOMEHA MEX Yy JIEKTPOIUTaMHU (Ha IpUMepe peakluii 00pa30BaHUs
c1a00Tr0 AMEKTPOIIUTA, OCAIKA U Ta3a).

[IponsBeneHne pacTBOPUMOCTH.

HNonHnoe npounsseaeHue Boabl. BOZOPOIHBIN U THAPOKCUIIBHBIN ITOKA3aTEH.

I'mpponus coset. TUIbI TUAPOIN3A COJIEH.

KonnuecTBeHHbIE XapaKTEPUCTUKU MpoIiecca THIPOIN3a.

@DaxTOpHl, BAUSAIOLUIME HA IPOLECC THAPOIH3A.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucTeMbDy

I'eteporennsie cMecu. /lucniepcHble CUCTEMBI.

HucnepcHocts. Knaccudukanum 1ucnepcHbIX CUCTEM.
Komnnouansie pactBopsl. JInopuisHbie 1 110(GOOHBIE KOJTOUIBIL.
CriocoOsl MmoTydeHus: KOJJIOUTHBIX PAaCTBOPOB.

CTtpoeHne KOJJIOUAHBIX YaCTHIL.



6 [TpaBuno dasuca — [Teckona.

7 Y cTOUMBOCTD KOJIOMAHBIX crucTeM. CTaOMIIN3aTopPhl.
8. Koarynsmus muoduinbHbIX 1 TH0(GOOHBIX KOJIJIOUIOB.
9 CenumeHTanusi KOJUIOUIOB.

10. Koarynsanus KomuionIHbIX pacTBOPOB 3JIEKTPOIUTAMH.

11. [Tpaswio lyneie — [Napau. Koarynupyromiast ciocOOHOCTb.
12. Onrtuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

13. DNEeKTpUUECKHE CBOMCTBA KOJUIOUAHBIX PACTBOPOB.

KOHTpOJIbeIe BOIIPOCHI IO TEME «OKHCINTENbHO-BOCCTAHOBHTEIbHbIE

NpouecchbH

1. OCHOBHBIE OHATHUS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

2. OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE CBOKCTBA BEIIECTB.

3. Baxnerime OKUCIUTENN U BOCCTAHOBUTEIIH.

4. Tunsl OKUCIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIil (IPUMEpHI).

o. OKHCINTENBHO-BOCCTAHOBUTEIbHBIA IOTEHLIUA.

6. Ypasuenue HepHcra.

1. CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUH.

8. HamnpaBnenue okucanTenbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.

KoHTpoJibHBbIe BOIPOCHI 0 TeMe «JJIeKTPOXUMHYECKHE CUCTEMbD)

1. DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3neKTpoXMMHUYECKUX TPOIIECCOB.

2. DNEeKTPOXUMHUYECKHE TPOIECChl, NPOTEKAlolMe Ha TpaHMIle pas3jena «MeTaul —
pacTBOp».

3 lanbBanmyeckuii snemeHT Januasms — Skoowu.

4. DNEKTPOABUKYILAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

S) W3mepenue  31€KTPOAHBIX  MOTEHIMANOB. Psii  CTaHAApPTHBIX — AJIEKTPOAHBIX
noteHuuanoB. CBOICTBA METAJUIOB B COOTBETCTBUM C HMX IOJIOKEHUEM B pALY
HaIlpsKECHUH.

6 VYpasuenue HepHcra.

7 DNEeKTpOIU3 paciiaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE MPOIIECCHI.

8. O6benunenHsiit 3akoH ®apazes. Berxos mo Toky.

9. Kopposus meramios. Knaccudukanust Koppo3noOHHBIX IPOIIECCOB.

10. Xumunyeckast KOppo3usl.

11. DNeKTpOXUMHUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTalsla M KaTOJHOE
BOCCTAHOBJICHHE OKUCIIUTEIIS.

12. [Tpumepsl KOppO3UHU B KUCIIOHN Cpeie U aTMOCHEPHON KOPPO3UH.

13. CkopocTb KOppo3uH.

14. 3ammTa METaJlJIOB OT KOPPO3HH.

15. 3alMTHBIE TOKPBITHSL.

16. DNEKTPOXUMHUYECKHE CITOCOOBI 3aIIUTHI OT KOPPO3UH METAJIIIOB.

17. XUMHYECKHE UCTOUYHUKH TOKA. ['aibBaHUYECKUI PJIEMEHT.

18. XUMHYECKUE UCTOUYHUKH TOKA. AKKYMYJISITOPHI.

19. XHUMHUYECKHE UCTOYHUKH TOKA. TOIINBHBIE 3JIE€MEHTHI.



IMPUJIOKEHUE 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:
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OIIK-1: Cnoco0OeH NpUMEHSTh E€CTECTBEHHOHAy4YHblE M OOIIEMH)KEHEPHbIE 3HAHHSA, METOJAbl MaTEMaTHMYECKOrO aHajiu3a U MOJEIHMPOBAHUS B
po¢ecCHOHATBHON e TEIbHOCTH

OIIK-1.1

Pemaer CTaHJapTHHIC
podeCCUOHAIBHBIC 3a7a491 v
MPUMEHEHUEM  OOIICHHKCHEPHBIX
3HAHUI

Ilepeuenvy meopemuueckux 60npocos
1. OcHoBHBIE METOIBI XUMUUECKOI'O aHAJIN3A.
2. OcHOBHbIE IPUOOPBI 1 000PYIOBAHKE JIJIsI XUMHUYECKOIO aHAJIN3a BEILECTB.
3. Mertoauku nmpoBeaeHus onbIToB. [IpaBuia TeXHUKH OE30MACHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + CO2 () = 2 CO ) + 2 Hy (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOHM3BOJIBHOTO TEUCHHS PEAKIIHH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemnoBo 3¢ GdeKT peakiuu 00 3aJaHHOW TeMIepaTypbl HE H3MEHUTCS. YKaXKuTe: a)
BBIJIETISIETCSl WM TOTJIOUIAETCS 3HEPIrHsl B XOJA€ peakuuu; 0) NpUYMHY HAWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMEILICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) PU MOHMWKEHUU TEMIIEpaTyphl, €CIU JaBJICHUE MMOCTOSHHO; 0) mpu
TIOBBILICHUH JIABJICHHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CkOJIbKO MWUTHIIMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C IMJIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cieayronmux coieit moasepratorcs ruaponusy: NaSiOs. Cu(NOj),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< win> 7) UMEI0T pacTBOPHI ITUX CONECH?

5. 301b ruapoKcUAa MarHus noaydeH mytem cmemuBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Omnpenenure 3apsii 4acTUIl MOTYYEHHOTO 30JI1 M HAMHUIIUTE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HAlpaBICHHE CaMOIIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu npu CTaH/IapTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HauEHUs
OKHCIINTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIMamoB H + HiPO, — J, + H3PO3; + H,O0.

7. TlpuBeauTe cxXeMbl 3JEKTPOJHBIX MPOLECCOB M MOJEKYJISpPHbIE YPaBHEHUS pEaKlIUid,
MPOTEKAIOIUX MPH ATEKTPOXUMHUYECKON Koppo3uu raibpBaHonapsl  Co/Ni: a) B kucioi cpene; 0) BO
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposun coctapmia 0,01 /4.
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8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJIEKYJISIPHOE YpPaBHEHHUE peaKkluu, IPOUCXOos1Iel pu 3nekTpoause pactBopa CoSO4, Beruncaure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MOJTydeHHOro Ha katozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIM3 TPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MO)KHbIE PUYMHBI YMEHBIICHHUS BBIX0/1a METAJUIA [10 CPABHEHUIO C PACYETHBIM.

9. IIpoBecTu aHaIU3 BIUSHUS KOHIICHTPAIIUN HA CKOPOCTh XUMHUUYECKOUN peaKIiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00pabOoTKy MOJIYICHHBIX TaHHBIX C UCIIOJIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOTHUIIBI 1.
Tabmuna 1
Howmep O06bem, Mt Konuenrpauus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S;03, 10° | moseienus peaKiuu, 10,
MOJTB/JT MYTH, C !
1,3
2,6
3,9
5,2
6,5

Gl WIN -
Gl WINEF
W kOO
NININININ

[To nanHbIM TabIMLBI 1 TOCTPOUTH IpadMK 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHIEHTpaIuU
THOCYNb(aTa HATpUs, OTIOXKHB Ha ocu abcuucc KoHneHTpamuio NaS;Os, a Ha ocH OpAMHAT —
CKOPOCTb PEaKIINH.

Crienatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH peaKlMU OT KOHIEHTPAllu THOCYIb(aTa HaTpusl.

OIIK-1.2

[TIpumensieT METOIbI MOJIETUPOBAHUS
M MaTeMaTH4eCKOro aHajau3a id

peleHus 3a1a4
npodeccnoHaNbHOM e TEeNbHOCTH

B

Ilepeuens meopemuueckux 6onpocos:

1. OcHOBBl XMMHYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE MapaMeTphl
CUCTEMBI, YHKIIH COCTOSIHUS CUCTEMBI. [IepBbIil 3aKOH TepMOIMHAMUKHU.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

DHTaILNU. 3aK0H [ 'ecca U CIIeICTBUSI U3 HETO.

OHntponus. YpasHeHue bonbliMana. BTopoii u TpeTuii 3aKOHbI TEPMOJUHAMUKH.

Ouneprus ['n66ca. HampaBieHus XMMHYECKHUX MPOIIECCOB.

Xumnueckass kuHeTHka. CKOpocTh XumMudeckoi peakuuu. CpeaHss U UCTUHHAs CKOPOCTH
peaxkunn. Kunerndeckas kpupasi.

SRR S




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

16.
17.

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

24.
25.
26.
27.

28.

CKopoCTb peakiiui U METO/IbI €€ PeryJInpOBaHHUS.
Bnustnue Temriepatypsl Ha cKopocTh peakuuu. [Ipasuino Bant-I'odda.
DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. KaTtanuzaTopbl 1 KaTanTUTHYECKUE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.

. KatanuzaTopbl 1 KaTaIUTHYECKHE CUCTEMBI. [ €TepOreHHbIN KaTaius.

. XuMuueckoe paBHoBecrue. KoHCTaHTa XUMHUYECKOTO PaBHOBECHS.

. CMmemenne xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

. PactBOpbI. CiocoOBI BRIpaKEeHUsT KOHIIEHTPAIIUU PACTBOPOB.

. PactBopnI 25ekTposiutoB. CTENeHb U KOHCTaHTa AJIEKTPOIUTUYECKON NUCCOIMAIMU. 3aKOH

pazbaBnenust OcTBayibaA.

Jucconumanus KUciaoT, OCHOBaHUM, coneil. AMQOTEpHbIE TIEKTPOIUTHIL.

PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCIOBHE OOpa3OBaHMsI M PACTBOPEHUS
OCaJIKOB.

Hucconmanus Boael. MonHOE niponsseaeHue Boasl. pH.

I'upponus coneit. CteneHb U KOHCTaHTa TUAPOIU3A.

Hucnepcusie cuctemsl. Kinaccudukamus. JlnodunsHbie n m1o(h0OHBIE KOJUTOUIL.

CrpoeHune KOJUIOMHBIX YacTHLI.

Koarynsanus KoJsIOMaHbIX pacTBOPOB.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE CBOMCTBA BEILECTB. Knaccudukanus
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA.

DIEKTPOXUMHUECKHE CUCTEMBI. 3aKoHbI Papajes. DNEeKTPOAHbIN MOTEHIUAI.
lManpBarmveckwmii amement Jlanusmsa Axkoou.

DNEKTPOXUMHUYECKHAE CUCTEMBI: 3JIEKTPOJIN3 paciuiaBoB. [I[puMeHeHe 31eKTpoIn3a.
OnexTponan3. AHOIHBIA M KaTOJHBIA MPOIECCH] MPHU 3IEKTPOIU3€e pacTBOpoB. [IpumMenenue
JJIEKTPOJIN3A.

Kopposus. Buasl kopposun. CriocoObl 3alIUTh METAIOB OT KOPPO3UH.

Ilpakmuueckue 3a0anusn:

1.

Hamnmcars OJICKTPOHHBIC YPABHCHUA OJBJICKTPOAHLIX IIPOHCCCOB, YPABHCHUC CYMMapHOﬁ

TOKOOOpasyromel peaknuu, BeIYUCIUTh DJ[C raapBaHUUYECKOTO AJIEMEHTa, €CIU KOHIICHTPAIHH
3+ 24+
nOHOB MeTaiioB paBHbl: [Al”]=0,001 mons/a, [Co” |=0,1 momb/m.
2. Hanmucatp MOHHBIE ¥ MOJICKYJISIpHBIE ypaBHeHHs peakiuii ruapoinu3a coieid: KsPOy; NapSOy;
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ZnC|2.

3. 3aKOHYNTH YpaBHEHHs PEaKIIHii, HAMKMCAB UX B MOJEKYJISIPHOW M MOHHOH (popmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 n pactBopa ruapokcuaa kaiabius coaepxurcsa 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mn. Paccuuraiite: (Ca(OH);); Cy; Cox; Cm; N(Ca(OH)2) u N (H0); T.

5. CocTaBbTe ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN:

KoCr,07 + FeSO4 + H,SO4 — , KMnOy4 + NapSO3 + HyO —.

6. Hanucarb 5J€KTpOHHBIE YpaBHEHHUS JJIEKTPOJHBIX IIPOLIECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ{C ralbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIIEHTPAIUH
MOHOB MeTaiuIoB paBHbl: [Mn?"]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHYUTH YpaBHEHHsI peaKLUii, HAIMKCAB UX B MOJIEKYJSIPHON U MOHHOM opmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AIPO4 + Na,SO, —.

9. HamucaTh 5JEKTpPOHHBIE YpaBHEHHUS OJIIEKTPOJHBIX MPOIECCOB, YPaBHEHHE CYyMMAapHOM
TOKOOOpa3yromel peaknuu, BeIMUCIUTh DJ[C TrallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
MOHOB METAJUIOB PABHBI: [Zn2+]=O,01 monb/1, [Cu’]=1,0 Mons/m.

10. Cynbdar amromunus maccoit 36,4 v pactBopwiu B 100 T Boabl. [I10THOCTE TOTYydEeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Crmi N(Al2(SO4)3) u N (H,0); T.

12. 3aKOHYUTH YpaBHEHHUS PEaKIUi, HAIIMCAB UX B MOJIEKYJISIPHOM M HIOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

13. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekanus peakuun CaOgy + 2 Cq) =
= CaC; (¢ + CO(r), AH; = 460 xI>x ipu cTaHAApTHBIX YCIOBHAX. PaccunraiiTe TeMnepaTypy Hadaa
peakuuu, ecnu  S(Ca0)=38 JIx/monb K; S(C)=6 x/monb-K; S(CaCp)= 70 Ix/monb K;
S(CO)=197 Ix/monb K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI:
KMnOQO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenenure TepMOANHAMHUYECKYIO BO3ZMOKHOCTD NpoTekanus peakiuu 2 Cly () + 2 H,O() =4
HClyy + Oy (1, AH; = 115,6 x/[x mpu cTanmapTHBIX ycrnoBusx. PaccunTaiite TemmnepaTypy Hadana
peakumu, ecnu S(Clp)=223 JIx/mons K; S(H20)=189 J[lx/mons K; S(HCl)= 187dx/monb-K;
S(02)=205 Tx/monb-K.

16. Hanucath ypaBHEHHsI peakIUid THAPOIIN3a B MOJIeKysipHoM 1 noHHOM Buje: CrCls, NaNQOs,
K,CO:s.

17. CocTtaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU:
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KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + HyO —.

18. I'omorenHas peakius nporekaer no ypaBHenuto Ho ) + b ) = 2 Hly). Hauanpnas
KOHIIEHTpanus Bojopoaa 2,1 moup/i, moma 1,5 monb/n. Bo ckombko pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogoponaa?

19. B 640 mn Boasl pactBopuin 160 1 xmopunaa sxenesa (I1I). [TmoTHOCTE MoMydeHHOTO pacTBOpa
1,032 r/mi. Paccuuraiite: o(FeClz); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTb HpoTekaHHs peakiuuu CSj o +3 Oyp=
=CO; ( + 2 SO» (1), AH; = -1075 k/Ix npu craHIapTHBIX yciaoBHAX. Paccuutaiite Temmeparypy
Hauvana peakuuu, eciu S(CS2)=151 [Ix/mons-K; S(02)=205 Ix/mons-K; S(CO2)= 213 Jlx/monb-K;
S(S0,)=248 Jxx/monbK.

21. Peakuus unet no ypasHenuto: 2 Hy ) + Sy ) = 2 HyS(). HauanbHas koHUEHTpanus Bogopoaa
2 Momw/m, cepsl 1,5 Monb/n. OnpenennTe BO CKOIBKO pa3 H3MEHHUTCSI CKOPOCTh PEaKIIMA K MOMEHTY,
Korna npopearupyet 0,7 Moib/1 Bogopoaa?

22. Omnpenenute TEPMOJMHAMUYECKYIO BO3MOKHOCTB IIPOTEKAHUS peakuu 2 ZnS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1, AH, = -890 k/I>x npu cTaHgapTHBIX yciaoBusxX. Paccuutaiite TemnepaTypy
Havajna peakuu, ecim S(ZnS)=58 [x/mons-K; S(02)=205 x/monb K; S(ZnO)= 44 Jx/mons K;
S(S0,)=248 JTxx/monb-K.

23. HayanbHble KOHLEHTPAIUU UCXOIHBIX BemecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () 6b111
paBsbI 1,8 Monb/n SO, 1 2,4 Moiab/1 Oz. Bo cKoJIBKO pa3 U3MEHUTCS] CKOPOCTh PEaKIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS O0YYAIOUIMMUCS 3HAHUHN, U MPAKTHYECKHUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MIPAKTHUUECKOE 3aJaHHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3aYTEHO» - OOYHYaIOUIMICA JEMOHCTPUPYET MOPOTOBBIM ypOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINUNCS UCTIBITHIBACT 3HAUYNTEIBHBIC
3aTpyJHEHHs PU ONIEPUPOBAHUY 3HAHUSMU M YMEHHUSIMH IIPU UX [IEPEHOCE Ha HOBbIE CUTYALIUU;

«HE 3a4TEHO» - 00y4aroIIMiicsa HE MOXKET MOKa3aTh 3HAHUSI HA YPOBHE BOCIIPOU3BEACHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



