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noarotosku 15.03.06 Mexarponnka 1 pobototexmika (npukas MunoGpnayku Poccin o1
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5

Cornacosano: -
3aB. kahenpoii ABTOMATH3HPOBAHHOTO 3JEKTPONPHBO/IA % POHUKH

)A.A. Hukoiaen

/
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Penenzenr:
JoueHT Kapeapsl PU3NKH, KaHJ. XHM. HayK Qiogwn/; B.A. Jlozopos




JIMCT akTyasm3anuu padodei mporpaMmbl

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00pena s peanusaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

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

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

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojiy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor 20 1. 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




1 leau ocBOeHUsT TUCUHMIIMHBI (MOTYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHEeIUaIbHBIX JUCITUIUIMH U JATbHEHIICH MPaKTUUECKON ACATEIHbHOCTH.

2 MecTo TMCUMILTHHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucuumiraa Xumusi BXOAUT B 00s3aTEIbHYIO YacTh Y4eOHOro rrana o0pa3oBaTebHOM
MIPOrPaMMB.

Jnsg  u3ydeHus — AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(OpMUPOBAHHBIE B PE3yJIbTaTe U3YUCHUS JUCIUILTNH/ MPAKTUK:

"Xumus" B 00beMe IporpamMmBbl cpeaHeit 001eo0pa3oBaTeIbHOM IKOJIbI

3HaHus (YMEHUs, BIIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUU JAHHOW JUCLMILIMHBI OyIyT
HEOOXOIUMBI JJI U3YUEHUS AUCLIUILINH/TPAKTUK:

be3zonacHOCTb KU3HEACITETLHOCTH

3 Komnerenuuu odyuaromerocsi, opmupyembie B pe3yJibTaTe 0CBOCHHS

AUCHUILINHBI (MOYJI51) M IVIAHUPYeMbIe Pe3yabTAThl 00y4eHust

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCSA JOJIKEH
o0J1afaTh CleAYIOIIUMU KOMIIETEHIUAMMU:

Kon maaukaropa NHaukaTop TOCTHKEHUS KOMITETSHIIUH

OIIK-1 Cmnocoben INPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H_[CI/IH)KeHepHLIe 3HaHHusA, MCTOABI
MATCMATHYCCKOI'O aHajJIn3a U MOJCIIMPOBAHNS B HpOdJCCCI/IOHaJII)HOﬁ JCATCIbHOCTH,

OIlK-1.1 Pemaer cranmaptHele mnpodeccuoHaNbHbIE 3aladd ¢ IPUMEHEHHEM
00IIeNHKEHEPHBIX 3HAaHUN
OIIK-1.2 [TpumeHsieT MeTOABbl MOJEIHMPOBAHMSI M MaTeMaTHYECKOrO aHauu3a s

pelnieHus 3a1a49 B IpoeCCUOHAIEHON ASATENHLHOCTH




4. CTpyKTYypa, 00bEM M COlep KaHNe TUCHUILTHHBI (MOTYJIs1)

OO0mmast Tpy10€MKOCTh TUCIUTIIIMHBI COCTaBJseT 3 3aueTHbIX eauHuil 108 akaa. yacoB, B TOM yucIe:

— KOHTaKTHas paboTa — 55,9 akaj. yacos:

— ayauTopHas — 54 akaj. 4acos;

— BHeayauTopHas — 1,9 akan. 4acos;

— camocTosTeNbHas pabora — 52,1 akas. yacos;

— B opme mpakTudeckoit moaroroku — 0 akaj. vac;

<DopMa arrecraguu - 3a4cT

AynutopHas s s
KOHTaKkTHast paboTa E = DopMa TeKyIero
=
Pasnen/ Tema 3 (B aKaz. uacax) g Bun 3 KOHTPOJIA Ko
g & © | caMOCTOATENBHON | yCIIeBaEMOCTH U
JIACIMTUTHHBI 5 E = ., | KomMIeTeHIuu
@) 5 g & paboTsl MIPOMEKYTOYHOM
nab. | mpaxT.
Jlex. P =g aTTecTalyH
3aH. | 3aH. | O &
1.
CaMOCTOSITENbHOE
M3y4eHne yueOHon 3
. aluTa
Y HAy4IHOH t . OIlK-1.1,
1.1 Xumudeckass TepMOIUHAMIKA 6 4 8 . KOHTPOJBHON
JIUTEPATYPHI, pabotsi OIlK-1.2
- perieHue
KOHTPOJIBHOM
paboThI
CaMOCTOSITENBHOE
n3ydeHune yaeOHon amra
Y HAy4IHOH " OIIK-1.1,
1.2 XumMuueckas KHHETHKA 6 2 8 ) KOHTPOJIBHOU
JIUTEPATYPHI, pabotsi OIlK-1.2
3 - perieHue
KOHTPOJIBHOM
paboThI
- oopmnenue
oTyera o
71a00PaTOPHBIM
paborawm; ammta
) nabopaTopHOI
1.3 PactBopbI 8 4 10 | samocrodTeIbHOe a60T§I 3EII)IJ_II/ITa OIK-1.1,
' p u3yueHHue y4eOHOH p ’ . OIlK-1.2
N KOHTPOJIBHOMN
W HAy4YHOU AGOTLL
JUTE ; paboThL.
paTyper,
- perieHne
KOHTPOJIbHOM
paboTHL.




CaMOCTOSITENbHOE
u3yucHHe y4eOHOH

N 3ammra
1 HayIHOH o . OIIK-1.1,
1.4 JTucriepcHbie CHCTEMBI 4 2 KOHTPOJIBHOM
JUTEPATYPHI, OIlK-1.2
paboThL.
- perieHue
KOHTPOJIbHOM
paboThl.
CaMOCTOSTENbHOE
u3ydeHune yueOHon
15 i yHee 3amura
U HAyIHOH . OIIK-1.1,
OKHCINTETBHO-BOCCTAHOBUTEIILHEIE 4 2 KOHTPOJIBHON
JUTEPATYPHI, OIlK-1.2
IPOLECCHI paboThL.
- pelieHue
KOHTPOJIBHOM
paboTb
- oopmiieHne
oTyera o
71a00PaTOPHBIM
aborawm;
P ’ 3amuTa
nabopaTopHOH
CaMOCTOSITEILHOE paTop OIIK-1.1,
1.6 DIeKTPOXUMHUECKUE CUCTEMBI 8 4 .| pabotel. 3amura
u3yueHue y4eOHOH N OIlK-1.2
. KOHTPOJILHOU
W HAy4IHOH
paboThI
JIUTEPATyPHI,
- perieHne
KOHTPOJIBHOMN
paboThI
Hroro mo pasneny 36 18
Hroro 3a cemectp 36 18 3a4éT
HWroro no pucuuruimHe 36 18 3aueT




5 Oo6pa3oBarejibHbIE TEXHOJOTHH

B mpouecce mnpenopaBaHus AUCHUIUIMHBL «XUMUS» IPUMEHSETCS TpPagUuLUOHHAsS
MH(POPMAIMOHHO-KOMMYHUKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOIOTHH.

Jlexuuu npoxoAsT Kak B UH(POpMALIMOHHON (hopMe, TIe UMEET MECTO MOCeI0BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaTbHBIMU CPEACTBAMHU, TaK U B (hopMe JIeKINK-0ece bl WK 1hajora ¢ ayIuTOpueH, JeKIHi ¢
MIPUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTakW», JIEKUMU-KOHCYJIbTALUHM, TAE TEOPETHUYECKU
Marepual 3apaHee BBIJAETCA CTYJEHTaM JJisi CAMOCTOSTEIbHOTO M3Y4Y€HHUs, I MOATOTOBKH
BOIIPOCOB JICKTOPY, TAKUM 00pa3oM, JIEKLIUS IIPOXOIUT MO THITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMrMO 3TOrO B JIEKIIUM MOTYT UCIOJIB30BATHCS AJIEMEHTHI MPOOJIEMHOTO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
WCIIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XUMHUYECKOIO HKCIIEPUMEHTA, KOTOPBIA IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MTOMOILBIO IEMOHCTPALUH SIBJICHUI, pEaKUH WX IPOLIECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
MPOBOJATCS JIEKIIMU-BU3YAIN3allUH, B X0JI€ KOTOPBIX M3JI0KEHHE TEOPETHMUECKOro Marepuaia
COIIPOBOXAAETCS PE3EHTALUEH.

JleKMOHHBIN MaTepHal 3aKperuisieTcss B XoJe J1ab0opaTOpHbIX paboT, B XOAe KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
paboTax BBIMOJIHSIOTCS TPYIIIOBBIC WIM WHANBHAyalbHBIE 3a/1aHus 10 poiaeHHon Teme. [lpu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHHA HCIONb3YETCSd METOJ KOHTEKCTHOI'O OOY4YEeHMsI, KOTOPbII
M03BOJISIET YCBOUTHh MaTepuall IyTEM BBIABICHHUS CBSI3€M MEXKIYy KOHKPETHBIM 3HAaHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3anMo0OyueHusa (mapHyro paboTy) Tpex BHUAOB: CTaTHYecKas Iapa, JWHAMUYecKas mapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS MPUEMBbl aHAJIOTMH U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GbopMbI yueOHOW AEATEIbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue 0QOpMIICHHS
nmabopaTopHbIX paboT, MOJArOTOBKA K MPAKTUKYMY, W3YYEHHE OCHOBHOTO M JOIMOJHUTEIHHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
O6ubnnoreke, HanmMcaHue peepaToB U KypCOBBIX pabOT, MOATOTOBKA K KOJJIOKBUYMaM, 3a4eTam,
uToroBo arrecranuu. CamocrosiTenbHas paboTa oO0yJarouuxcst JoJKHa ObITh HalpaBlieHa Ha
3aKperIeHUs] TEOPETHUECKOT0 MaTepuana, N3J0KEHHOTo MpernoiaBareieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBHITIOJTHEHHUE JIOMAIIHUX 33JJaHUI ¥ TIOJITOTOBKY K PYOSKHOMY H 3aKIIOYUTEILHOMY KOHTPOJIIO.
[Tpu npoBeaeHnH pyOEKHOTO U 3aKIIFOUUTEIHHOTO KOHTPOJISI OCHOBHBIMH 337a4aMu, CTOSLTUMHU
nepesl MpenojiaBaTesieM, SIBISIFOTCS: BBISBICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HaHUM, YMEHUW, HABBIKOB, TIOJYYEHHBIX MPU U3YYEHUH Kypca HapsiAy C BBISIBICHHUEM CTETIEHU
CaMOCTOSATEILHOCTH B IPUMEHEHHUH MMOJTyUYE€HHBIX 3HAaHUH, YMEHUN U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEACTBA MO3BOJIAIOT 3KCIEPUMEHTUPOBATh C HOBBIMU
dbopmamu koHTposisg. OOydaromuMcsl IpeUIaraloTcsl TECThl U 3a7aud B JIEKTPOHHOM BHJE, C
aBTOMATHU3MPOBAHHOW CHUCTEMOW MPOBEPKU. B oTInYme OT OOBIYHOTO TECTHPOBAHHS TaKOM
croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpOoaHaIU3UpPOBATh
OIIMOKYU ¥ TPOUTHU TECT BTOPUYHO.

6 YueOHO-MeTOAHYECKOE OOecTieYeHHe CAMOCTOATEIbHOI padoThl 00ydyarommMxcst
[IpencraBneHo B mpuioxeHnu 1.



7 OueHOYHBIE CPeCTBA VIS IPOBeAeHHUs MIPOMeKYTOYHOI aTTecTaunu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE M HHPOPMALIMOHHOE 00ecneyeHue TN CHUIIMHBI (MOTYJIfA)

a) OcHoBHAas IUTEpaTypa:

1. Tensdpman, M. . Xumus : yue6uuk / M. U. I'enbdpman, B. I1. FOctpaToB. — 4-¢ 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: AJisk aBTOPHU3. MOJIH30BaTEICH.

2. Xumus : yaeonuk i By3os / FO. A. JleGenes, I'. H. ®anees, A. M. 'ony6es, B. H. [llanoBan
; mox oomei penakmueit I'. H. daneeBa. — 2-e¢ uzn., nmepepad. u qon. — Mocksa : M3gaTenbcTBO
HOpaiit, 2023. — 431 c¢. — (Bwicmee obpazoBanue). — ISBN 978-5-534-02453-1. — Tekcr :
aneKTpoHHBIN // ObpasoBarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/511030
(mata obpamenwus: 07.03.2024).

0) lonoiHUTe IbHAS JIMTEpPaTypa:

1. Measiauk, H. JI. PactBopsl : mpaktukym / H. JI. Mensauuk, D. P. Mymauna, O. A. MumypuHa ;
MarnuTtoropckuii roc. rexunueckuii yH-T uM. I'. 1. HocoBa. - Marauroropek : MI'TY um. I'. 1. Hocoga,
2019. - 1 CD-ROM. - 3aru. c TUTYIL. JKpaHa. - 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 nocrymnssl Takxke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - 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 : AIEKTPOHHBIN. -
Ceenenus noctymnssl Takxke Ha CD-ROM.

3. Konsga, JI. I'. OxucinTenbHO-BOCCTAaHOBUTENBbHBIE peakiuu. OCHOBBI 3JEKTPOXUMHUH '
yuebnoe mocodue / 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 (nara oopamenus: 26.04.2023). - MakpooObeKT. - TeKcT : aeKTpOHHBIN. - IMeeTcst
II€YaTHBIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpiroBa ; MarHUTOrOPCKHE TOC. TEXHUYECKHIMA
yH-T uM. I'. 1. HocoBa. - MarauToropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ TUTY1.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKcT : 3JICKTPOHHBIA. -
Ceenenus noctynusl Takke Ha CD-ROM.

5. Koposun, H.B. O0mas xumus: yue6. s TeEXHUUECKUX Hampas. U crell. By3oB /H.B. KopoBun
—9-e m3x., mepepad.- M.: Beicmr. mk., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (Qusnko-xumuueckux BemmuunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3n., ucnp. u gon. - CII6. : UBan ®enopos, 2003. - 238 c. : nn. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BHICIINX Y4EOHBIX 3aBeIeHUN. XUMUSA U XUMUYECKast TEXHOJIOTHSL:



Hay4YHO-TeXHUYeCKui xypHait — ISSN 0579-2991.

B) MeToauyecKkue yKa3aHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJANYECKUE YKA3aHUS K
nabopaTopHbIM padoTaM MO IUCHUILUIMHE «XHUMHS» Uil O0ydaroUuuxcs BCEeX HallpaBJICHUN
MOJI'OTOBKH M CHICIIMANILHOCTEH JHEBHOM (hopmbl 00yueHus / O.A. Munrypuna; MarHuTOropckuit
roc. rexunueckuit yH-T uM. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2023. — 11
c. — Tekcr : HEMOCPEACTBEHHBIM.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHUSA IS
CaMOCTOSITENIbHONW PalbOoThl MO AMCUUIUIMHE «XUMHs» i 00ydJaroMIMXCsl BCEX HalpaBICHUI
MOJTOTOBKK U crieranbHocTeii Bcex (popm obyuenus / JL.I'. Koasga; MarHuToropckuii roc.
texundyeckuil yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2023. — 18 c. —
Teker : HenmocpeICTBEHHBIN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX pPEAKIIMd M XHMHYECKOE DPaBHOBECHE:
Mertoanyeckre ykazaHHs K JaO0OpaTOpHBIM paboTaM MO0 JUCHUIUIMHE <« XUMHS» s
00y4aroIIUXCsl BCEX HAMpaBJICHUI MOATOTOBKH M CIielHaibHOCTeH Beex (opm oOyuenwus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHmuyeckuii yH-T um. I'. M. Hocopa. —
Marnutoropck : MI'TY um. I'. K. HocoBa, 2023. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. Ponuonosa, H.U. Xumuueckass kuHeTHKa. XUMHUYECKOE PaBHOBECHE: METOIUYECCKUE
yKa3aHUs Ui CaMOCTOSITENbHON PaOOThl MO AUCHMILTUHE «XUMHUS» U1 00y4arommxcs Bcex
HaIpaBJICHUH MOJTOTOBKM W crenuaibHocTel Bcex (hopm oOyuenus / H.U. Pomunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yu-t uMm. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — Tekcr : HemoCpeICTBSHHBIN.

5. Uynposa, JI.B. PactBopsl: MeToauueckas pa3zpaboTka K J1abOpaTopHbBIM paboTaM 1o
JUCHUIUIMHE «XHUMHUsD) JJI1 00y4aroIMXCcsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUATbHOCTEN
Bcex hopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOroOpcKHii roc. TEXHUYECKUN YH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. 1. Hocoma, 2023. — 41 c. — Tekcr :
HENOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToaMuecKkast pa3padoTka K CaMOCTOSATENILHOW paboTe 1o
IUCLUUIUIMHE «XUMHs» A7 OOYyYalolIMXcs 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.
Hocogsa, 2023. — 26 c. — TekcT : HeIoCpeICTBSHHBIN.

7. Konsna, JL.I. KonnouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1aOOpaTOpHOU
paboTe Mo JUCHUILUINHE «XUMUS» s 00ydaroluXcsl M0 BCEM HAlpaBiICHUSM MOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. Boapsi; Marautoropcekuii roc.
texandeckuid yH-T uM. ['. K. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2023. -9 c. —
TeKkcT : HemoCPEACTBEHHBIN.

8. Konsma, JI.T'. OkucnuTebHO-BOCCTAHOBUTEBHBIC PEAKIINH: METOANYCCKHAE YKA3aHUS
K JabopaTopHOil paboTe MO AUCHUIUIMHE «XUMHs» A O0Yy4aroluxcs BCEX HarpaBIeHUIH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2023. — 10 c. — TekcT : HeToCpeACTBEHHBIH.

9. Konsga, JL.I'. OkucauTeNbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKasi pa3paboTKa K CaMOCTOSITEIFHON padoTe /sl 00yJaromUXCsl IO BCEM
HAlpaBJICHUSAM IOJATOTOBKH W cHenuanbHOCTSIM Bcex (opm oOydenus / JL.I. Komsma, E.B.
Tapacrok, 3.P. MymnnHa; Marauroropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIN.

10. Mumypuna, O.A. DICKTPOXHMMHUYECKHE IPOIECCHI: METOJWYCCKUE YyKa3aHUs K
nabopaTopHoil paboTe Mo AUCHUILUIMHE «XUMUS» JUId 00y4aromuXcs MO BCEM HANpaBICHUSM
MOJITOTOBKKM U CIeNUabHOCTAM BcexX Gopm obyuenust / O.A. Mumypuna, H.W. Poanonosa;
Marnuroropckuii roc. rTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.



r) [Iporpammuoe obecnieuenue u MHTEpHET-pecypcehI:

IIporpammHoe o0ecnieuenune

HanmenoBanue N
o Ne norosopa Cpoxk ieficTBUS JIMLEH3UN
MS Office 2007, 135 o1 17.09.2007 GeccpodHO
Professional
7Zip cB0OOHO pacnpoctpansemoe [10 OECCPOYHO
FAR Manager cB000JIHO pacrpocTpansemoe 10 0CCCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U1 MH(OPMAIMOHHbIE CTIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIIKa

DnekTpoHHbIe pecypcehl ouommoreku MI'TY um. T'.H. https://host. megaprolib.net/MPO109/Web
Hocoga ' ' '

Poccwuiickas ['ocynapcrBennas oudnunoreka. Karamoru |https://www.rsl.ru/ru/4readers/catalogues/

denepanbHOE roCy/IapCTBEHHOE Or0KETHOE
YUPEKIACHUE «DenepanbHbIit uncrutyt|URL: http://www1.fips.ru/
POMBIIIIEHHOM COOCTBEHHOCTH

ITouckoBas cucrema Axkagemus Google (Google

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

Scholar)

HaI_II/IOHaJ'IbHaH I/IH(bOpMaHI/IOHHO-aHaJII/ITI/I‘leCKaH

cucreMa —  Poccmiickmii  mazekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanust (PUHIL)

DnexkTpoHHas 6a3a nepuoIuUecKux u3aanuii East View
Information Services, OO0 «MIBUC»
9 MaTepualbHO-TEXHHYECKOE o0ecneyeHue JUCIUILINHBI (MOIYJIsl)

https://dlib.eastview.com/

MarepuanbHO-TEXHIUECKOE 00eCTIeYeHNE TUCIUITIIMHBI BKIIIOYACT:

VY4eOHble ayauTOpUM JUISI TPOBENEHUS 3aHATUH JeKIWOHHOTo Tumna. (OcHarieHue:
MynbTUMeAniHBIE CPeACTBA XPAHEHUS, Iepeayn U MpeICTaBIeHUs HH(OPMALIHH.

Y4eOHblE ayIuTOPHHM ISl TPOBEINCHHS  JIA0OPATOPHBIX  3aHATHH, TPYNIOBBIX U
VH/IMBUYAIbHBIX KOHCYJbTAIIUM, TEKYIEro KOHTPOJS M MPOMEXYTOYHOH aTrectanuu. OCHalleHHE:
Oo6opynoBanue a5l BBIIOJHEHUS 1a00OPaTOPHBIX paboT, XMMUYECKas MOCyia, peakTHBbl, Harmsgase
MaTepuasbl: TaOIUIIbI, CXEMBI, TJIAKATHI.

[Tomemmenust st camocTosTeNbHOM paboThl oOydaromuxcs. OcHarenue: IlepcoHanbHbIC
koMmmbioTepsl ¢ makeroM MS Office, Bbixogom B MHTepHET U € JOCTYIIOM B JJICKTPOHHYHO
nH(pOpPMaAITMOHHO-00Pa30BaATENHHYIO CpEly YHUBEPCUTETA.

[Tomemienust At XpaHeHUsT U NPOPUIAKTHIECKOTO 00CTYKUBaHUA Yy4eOHOTO 000pYIOBaHUS.
Ocnamenue: Crennaxu, cei@bl 1Ji1 XpaHeHHs] y4eOHOro ooopyaoBanus. MIHCTpyMeHTHI U1 peMOHTa
71a00paTOPHOTO 000PYIOBAHMSL.



6. YueOHO-MeTOAUYECKOE o0ecneYeHre CAMOCTOSITeIbHOM PadoThI 00y4al0IMXCH

CamocrositenbHass paboTa oOydaromMXcs TOApas3JesisieTcs Ha ayAUTOPHYH, KOTOpas
IIPOUCXOJUT KakK BO BpEMs JIaDOpAaTOPHBIX 3aHATUM, TaK U Ha IJIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAYJAUTOPHYIO, IMPOMCXOJAIIYI0 BO BpeMs MOATOTOBKU CTYAEHTaMH OTYETOB I10 J1IaOOPaTOPHBIM
3aHATHUSAM U BBIIIOJIHEHUSI JOMAIIHUX 33 JaHUH.

AynutopHas = caMocTOsATeNbHas paboTa OOYyYalOUIMXCS HPEANoJiaraeT  IPOX0XKICHUE
TECTUPOBAHUS IO KAKJIOMY pasfieNly IUCLUIUIMHBI. TecThl BKIIOYAIOT TEOPETHYCCKHE W MPAKTHYCCKHE
3agaHus, OTBETBI Ha KOTOPBIC Tpe6y}0T FJ'IY6OI(0FO IIOHUMaHHs HU3Y4YC€HHOI'0 MaTc€puajia. TecTrr ITOCTPOCHEBI
CIH/IH006pa3H0§ K KaXXIAOMY BOIIPpOCY Mpeajiarac€rcd 4YCThbIPpC BapuaHTa OTBCTOB, CPEAU KOTOPBLIX OAWH WIIN
HECKOJIBKO IIpaBHUJIbHBIX. O6pa60TKa PE3YIBTATOB OCYHMIECCTBIIACTCA INYTEM COIIOCTABJICHUA TIOJYYCHHBIX

Pe3yIbTATOB C STATOHHBIMU U MPOTEKAET OYEeHb ObICTPO. MakcHMaIbHOE KOJMYECTBO OAJIOB B KaXKI0H TeMe Kypca
-10.

BapnaHTu TeMAaTH4YeCKHX TeCTOBBIX 3aJaHuil 1JIs TEKyl1ero KOHTpoJs

XumMuyeckas TEPMOAUHAMUKA

B Tectax mo Teme «XuUMHYECKast TEPMOJTUHAMHKAY: TIEPBbIC IIECTh 3aJaHUI OIICHUBAIOTCS B
0,5 6amma, cenpbMoe — B 1 6ain1, a BOCBMOE, IEBSITOE U IECATOE 3aJaHus — B 2 Oasua.

Tect Ne 1

1. Tlpu paccMOTpEeHHH XUMHUYECKOW PEAKIHH CUCMEMa O3HAYACT:
a) HCXOJIHBIC PEarcHTHI

0) TPOIYKTHI XUMUYECKOH peaKiuu
B) PEaKLHOHHBIN COCYy]
I) WCXOJHBIC PEareHThl U MPOAYKTHI pEaKiuu

2. TlepBblii 3aK0H (MEpPBOE HAYAIO) TEPMOAHMHAMUIKHA MaTEeMaTHYECKH 3aITCHIBACTCS TaK:
a) PV =vRT B) K= Ay (-EA/ RT)

6) K=R/N, r) AU= Q-W

3. B sKk30TepMHUECKON peaKkuu:
a) SHTAJIBINS PEaKIIMOHHOM cucTeMbl noBbiaercs (AH > 0)

0) TeroBoii 3 pext peakimu orpuuareneH (Q< 0)
B) SHTAJIBIIHS PEAKIIMOHHOM cucteMsl yMeHbmaercst (AH< 0)

T') IaBJICHUE PEAKITMOHHON CUCTEMBI IIOBHIIIACTCS



4. CranpgapTHble TET0BbIE 3P PEKTH MPUHATO 0003HAYATH:

a) AUcr B) Q 1013 2
6) AHozgg 1") AHcrt
5. Kakue u3 npuBeICHHBIX PEAKIHH ABIAIOTCSA SHAOTCPMUUCCKIMU?
a) 1/2 Np+ 3/2 H,= NH3; AH = — 46 KJI)x/M0I1b
6)H,+4/20,=H,0, AH = 242 K]I/M0Jb
B) 1/2 N+ 1/2 0,=NO , AH = 90 K]I>x/mMom16
r) 1/2H,+1/2 1,=HI, AH = 26 KJx/Moib
6. Kaxkas u3 HanmMCaHHBIX HWKE PEaKIMi OTBEYAeT TEIUIOTE 00pa3oBaHMsA OKCHaa a3oTa ( || ) B CTaHIapTHBIX
ycioBusix?
a) 1/2N,+O0=NO B) 1/2 N,+1/2 0, =NO
6) N+1/20,=NO r)NHz;+5/20, =2NO+3H,0

7. Ilpu BocctanoBieHuu 16r okcuna Meau( || ) mo peaximu :
CuO ( + C (rpagun) = CU () + CO (), mormorunock 22 k/Ik TEMIOTHI.

OHranbnus 00pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735

8. s peakuuu  NiO o+ C (pagur) = Ni ( + CO ) Onpenennte BO3MOXKHOE HAIIPABICHUE CAMOIIPOH3BOIBHOTO
TE4YEeHHUs PEAKINH [IPH CTaHIAPTHBIX YCIOBHAX U NpH Temnepatype 627°C.

BemectBo AH®pg  (KIx/Mo11B) S°ges  (x/Momb*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni (0 0 29,9
CO » -110,5 197,4

B otBere ykaxute 3HaueHHs 3Hepruu ['mbOca mpu cTaHAApTHBIX YCIOBUSX, Npu Temmeparype 627°C u
TeMIIEpaTypy Havajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak u3MeHsieTcs SHTPOIHS NIPH pa3ioKeHUr KapOoHaTa KabIiys?
a) yBEIMUMBAETCS B) HE yMEHbIIAETCS
0) yMeHbITIaeTCs T') HE 3HAI0

10. JlaHHas peakuus:
2KC|O3 (TB) —2KCl (TB)+302 () AH<O



MO>KET CaMOIIPOU3BOJIBHO MPOTEKATh
a) B IPsSIMOM HarpaBJICHUN B) HE MOXET IPOTEKATh

0) B 00OpaTHOM HaIpaBJICHUH T') HE 3HAI0

XuMHnyeckass KHHETHKA

B tectax mo Teme «XuMHUYECKas KHHETHKA». IIEPBOEC, BTOPOE, TPEThE, YETBEPTOEC U IIATOE 3alaHHs
oneuuBarorcs B 0,5 6amna; mecroe, CeabMOE, BOCEMOE, JIEBATOE U JeCIToe — B 1 0ai, a ofMHHAAIATOE — B 2,5
Oaiuia.

Tect Ne 1

1. Pazgen xumuu, H3y4aronuii CKOPOCTH U MEXaHU3Mbl XUMHUYECKHX PEaKINii, HA3bIBACTCS
a) XMMUYecKasi TEPMOINHAMUKA

0) TepMOXUMHUS
B) XUMHUYecKasi KHHETHKa

2. CKOpOCTb XMMHUYECKOH peakLuu — 3TO ...
a) BpeMs, 3a KOTOPOE MOJTHOCTHIO PACXOYETCsl OJTHO U3 UCXOJHBIX BEIIECTB

0) M3MEHEHHE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOYKTOB) PEAKIMK B CIUHUIY BDEMEHH B €HHHUIIC
o0beMa

B) KOJINYECTBO BEIIECTBA MPOTYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS peaKIuu

3. B kakux enmuHUIAX BHIPAXKAETCS CKOPOCTh XUMUYECKON peaKinu’?
]
a) MOIIb T C

0) Oe3pa3zmepHasi BeTHYHHA
2
B) MOJIb~ C

4.  Or xakux (GaKTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEaKITHiA?
a) OT IPUPOJIBI PEarupyIOIINX BEIIECTB

0) oT TemmepaTypsl
B) OT 00bEeMa PEaKIIMOHHOTO COCyaa

5. CocTosiHHE XUMHYECKOTO pPAaBHOBECHS 0OPaTUMBIX POLIECCOB KOJMUECTBEHHO XapaKTEePU3yeTcs ...
a) paBHOBECHBIMH KOHIIEHTPAIUSAMHU IPOAYKTOB PEAKIIUN

0) sHepruel akTUBU3aIlUU
B) KOHCTAHTOH paBHOBECHS

6. Kak 3ammceIBacTCs BEIPAKEHUE ISl CKOPOCTH PEAKIINN
4 NO 1) +6 Hzo =4 NH3(r) +5 OZ(r)



a) V =k[NO]‘[H,0] 6) V = KINH;][O-] B) V = k[NOJ'[H,0]°

7. Kak 3anumiercs BelpaskeHHe AJ1s1 KOHCTaHTHl paBHOBecHs peakuun A + 2 B = C +D?

a) K; = [C][D] / [AI[B]
6) Kp = [C][D] / [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe30k Ha AuarpaMme IMOKa3bIBacT 3HaUCHUE TEIUIOBOro 3¢ dekra peakuun?

ayl B

R \
6) 2 2

B) 3
1 I 3

v

XOJI PeaKIuu

9.  UYro MOKHO CKa3aTh O PEeaKIUK, U300paKCHHOW Ha Juarpamme K Borpocy 8?
a) PK30TepMHUYIECKasi pEeaKIIHsI

0) SHIOTEepMUYECKast PeaKIIHs
B) peaKIiysi OMUCHIBAET COCTOSTHUE PABHOBECHUS

10. PaBHoBecue peaknuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMELIAETCS BIEBO.

a) TIPY TIOHIDKEHUN TeMIIEpaTyphI
0) TIpH MOBBIIIIEHUN TEMIIEPATypPhI

B) MPH MOBBIILICHUN IABICHUS
11. Jna peakuuu C) + 2 H 5 )y = CH 4 ipu HekoTOpo# TemnepaType KOHCTaHTa paBHOBecHs paBHa 0,8.
PaBHOBecHast KOHIIEHTpalKs BOAOpoa paBHa 1,2 Moib/1. Beraucnure HCX0HYI0 KOHIEHTPALUIO BOJOPO/A.
a) 1,2
0) 3,5

B) 5,0

PacTtBOpbI



B tecrax mo Teme «PacTBopbI»: IepBOE 3aJjaHKe OIICHUBAETCs B 1 0aiut; BTOpOe, TPEThe, YeTBEPTOE, MIATOC
M LIeCTOE 3a7aHus - B 1,5 O0amia; ceabMoe, BOCbMOE, JEBITOE U JIECATOE — B
0,5 damna.

Tect Nel

1. ns ypasuenwus peakiun Cu SO, + KOH — ... cokpaiiieHHOe MOHHOE ypaBHEHHUE 3aIMIIETCS B BUJIE

1) 2K+ + 5042_ = KZSO4
2) Cu®* + SO, + 2K" + 20H™ = Cu(OH),{ + K,SO,
3) CuSO, + 20H™ = Cu(OH),{ + SO,
4) Cu* +20H = Cu(OH)d
2. Macca (B 1) xsopuaa Hatpust B 300 M1 0,2 M pacTBopa paBHa

1) 0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO, paBro

1)1 2)2 3)11 4) 13
4. 1na nonasieHus rujgpoiusa xiopuaa xpoma (I1I) cnegyer

1) 100aBUTH CONSHYIO KUCIOTY

2) mo6GaBUTH IIENIOYD

3) pa3baBHUThH PacCTBOP BOAOI

4) TOBBICUTH TEMIIEPATypy
5. B pa3baBieHHOM pacTBOpe, NMPUTOTOBJIEHHBIM U3 TUApOCyiIbdaTa KajlblUs WU BOJbI, CyMMa
KO3 PHIMEHTOB B ypaBHEHUU HEOOPATUMON JUCCOLMAIIMH PACTBOPEHHOI'O BEIIECTBA — 3TO

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

6. PactBopuMoCTh OKcanaTa cepebpa pasHa 3,27-107 r/ 100r H,0. Onpe/enuTe nponu3seieHie pacTBOPHMOCTH
Ag,C,0,

1)5.10" 2)1,16:10°  3)10,7.10°° 4)2,31.10°°
7. MaccoBas J10J1s1 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILLIEHUE

1) wmacchl BelecTBa K Macce BOJIbI

2) KOJHMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoNM4YecTBa BEUIECTBA K 00BEMY pacTBOpa
8. K ci1a0bIM 251eKTposIUTaM OTHOCHTCS ...

1) ruapoKCHI aMMOHHS

2) THIPOKCH]I KaJHst

3) XJIOpHI KalbLys

4) MapraHioBas KUCIIOTa
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETh ILIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) osnektponu3 comneit
2) IMCOPOIOPIIMOHUPOBAHKE COJICH
3) ruapaTUpoBaHUE COJNCH
4) Tuapoaus conei
10.3nauenne PH uncroii Boast npu 25°C cocrasiser

1)1 2)7 3)0 4) 10



Marnuroropckuii Texuudeckuid yausepcureT uMm. I'.1.Hocosa

JAucnepcHble cUCTEMbI

B tecrax mo Teme «HI/ICHepCHLIe CUCTCMbI»: IICPBOC, BTOPOEC, TPCTHC U YETBEPTOC 3aJaHsd OLICHUBAIOTCA B

1 Gamr; IATOE M IIeCTOE 3a4aHus - B 3 Oajuia.

4.

Tect Nel

VYKaxuTe pa3mMepbl YaCTHI] KOJUIOUTHBIX CUCTEM

1)  wmenbme 1 HM

2)  6oabmie 100 HM

3) ot 1 uM mo 100 aMm

Kakue HOHBI CIOCOOHBI BBI3BATH KOATYJISLMIO KOJUIOW/A, YACTHIBI KOTOPOrO MMEIOT MOJOKHTEIbHBI
3apsn?

1)  KaTHOHBI

2)  aHHOHBI

3)  ToNsApHBIC MOJIEKYI

Jns1 Kakoro 3JeKTPOoJIUTa NOPOT KOATYJISIUU KOJUIOU/IAa C TIOJIOKUTENBHO 3apsHKeHHOW YacTULIeH
JIOJKCH OBITh HAUMEHBIIIAM?

1)  xyopun Kanus

2)  cymbdar Kamus

3)  oprodocdar kanus

Munerna 3015 umeer crpoenne:  {[Fe(OH)s]m n Fe** -(3n =) CI'} x CI”

KaKOM 3JIEKTPOJIIHUT UTPAET POJIb HOHHOTO cTaduiu3aropa?

1)  xuopun xenesa (111)

2) Boma

3)  rHOPOKCH[ Kanus

ITpu B3aumopeiictBuu 20 ma 0,001H wutpata cBunuma (1) ¢ 10 mn 0,02H cynsdara xanus
obpasyercs 3076 cynab(dara ceunma (I11). K kakoMy siexkTpoay H0KHBI TEpEMENIAThCS YaCTUIIBI
JMCTIEpCHOM (pa3bl mpH 31eKTposu3e?

1)  HaxomATCs B COCTOSIHUM JUHAMUYECKOTO PABHOBECHSI

2) K Karomy

3) K amomy

B nBe xon0Obl HamuTo 1o 50 Mt 3011 THAPOKCHIA Kene3a. JJist TOro 4ToObl BBI3BATh KOATYJISLHIO 30
notpeboBanoch 100aBUTh: B mepBy0 — 5,3 mut 1H pactBopa xiopuna xanus; B apyryto — 18,7 ma 0,001H
pactBopa ¢ochara HaTpusi. BeraucianTe mopor Koarysiii Kak/I0ro IeKTPOIHTA.

OKHCINTENbHO-BOCCTAHOBHUTEIbHBIE Mnmpoumecchl

B tecrax mo teMe «OKUCINTENHHO-BOCCTAHOBUTEIBHBIC MMpOLCCCh»: IEPBOC, BTOPOEC, TPECTHE, HETBECPTOC U

sITOE 3a7anus oleHuBaroTes B 0,5 0amna; mecroe — B 1 0at; ceapMoe U BOCEMOE — B 2 0ajia, a AeBIToe — B 2,5

0aJuIoB.

Tect Ne 1



1. OkucnuTens — 5TO aTOM, MOJICKYJa UM UOH, KOTOPBIH ...

1) yBemMYMBAaET CBOKO CTEIEHb OKHUCICHUS
2) TPUHHMAET BIICKTPOHBI
3) OoTHaeT CBOM JJIEKTPOHBI
. IIporiecc BOCCTaHOBIICHHUSI KIMEET MECTO B CITydae, KOT/a . ..

N

1) HelTpambHBIE ATOMBI IIPEBPALIAIOTCS B IIOIOKUTEIBHO-3aPSKEHHBIE HOHBI
2) TOJIOKUTEIbHBIN 3apsi] HOHA YMEHbBIITACTCS
3) OTpI/IIIaTeJ'II)HHﬁ 3apsag MOHaA YBCIMYUBACTCA
. I3 mpencraBiieHHbIX HIDKE peakiunii K OBP nucnponopuroHupoBaHus IPUHAIICHKUT ...

l) S + 2HNO; = 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. CTenieHH OKHMCIICHHUS KUCIIOPO/Ia a) B BOJIE U 0) B IIEPOKCHIE BOAOPOIa COOTBETCTBEHHO PABHHI .. .
1) a)-2;0)-2
2) a)-2;06)+2
3) a)-2;0)-1
. [lepmanranat kaaust B OBP, nmpoTekaronux B KUCIOM Cpejie, BOCCTAHABIMBAETCS IO ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcuaa maprania (1) MnO
. B peaknun, nporekatomierd mo cxeme Cr,Ss + KNO; =2 K,CrO, + K3;SO4 + NO okucienuto
MTOJIBEPTAFOTCSI CIICTYIONTUE JIEMEHTHI ...
1)  asorucepa
2)  cepau XpoM
3)  Xpom m a3or
. Cymma k03 pUIIEeHTOB B peakiliy, MPUBEACHHON B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3)35
. Cymma ko3¢ purmentos B peaxin KMnO4 + HCl o, = ... paBHa

[98)

)

~

o0

Ne)

1) 30 2) 26 3)35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Ttecrax mo Teme ((3J'I€KTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD». TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIKOTCS B 1 63.J'IJ'I; TPETHC U YCTBCPTOC 3aJaHUSA— B 1,5 6anna; meCToC U CEABbMOC — B 2 Gaa.

Tect Nel
1. DneKTpoHBIN MOTEHIUAI OMPEACIISIOT 10 YPABHEHHUIO . ..
1) Hepucra
2) Menneneesa-Kianeiipona
3) bombimana
4) Appenuyca
2. Paccuwuraiite DJIC ranpBanndeckoro anementa Mg|MgSO,||CuSO,4|Cu npu cTaHaapTHBIX YCIOBUIX
1) -2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue npoayKThl 00pa3yroTcst Ha KaToJIe MPH AIIEKTPOJIN3e pacTBOpa HUTpaTa cepedpa?
1) Bomopoxn



2) cepebpo
3) a30THas KHCIIoTa
4) xucnopos
4. VYxaxute cyMMy KO3((GHIMCHTOB B ypaBHESHHUH JIEKTPoJm3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 T1pUBENEHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEAKIUNA  MPOTEKaeT
CaMOINPOU3BOJIBHO B NPSMOM HallpaBiICHUU?
1). FeSO4+ Cu —...

2) CuSO,+ Fe —...
3) CuSO,+Na —...
4) HCl+Cu—...

6. Bplunciaure Maccy LMHKA, MOIYYEHHOI'O NPH JIEKTPOJM3e cyibdaTa IUHKA, KOTOPBIA MPOBOIWIN B
teuenue 20 cex npu cuiie Toka 1A

1) 2,1-10™

2) 0,05

3) 0,013

4) 6,7-107

7. IlpuBenuTe cXeMbl OSIIEKTPOAHBIX IMPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,

NPOTEKAIOIICH TPU DICKTPOXMMHUYECKONH KOpPpO3uM TanbBaHomapsl Zn|Mg B CEpHOKHCION
cpezne. B otBete ykaxkure cymmy K03 pULHEHTOB B MOJIEKYIISIPHOM ypaBHEHHUU.

1) 6

2) 5

3) 4

4) 8

BHeaynutopHasi camocTosiTelbHass padoTa OOYUYaIONIMXCS OCYIICCTBISICTCS B BUIC HU3yUYCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpopaboTKoi Marepuaia; ohOpPMIICHUS OTYETOB MO
nabopaTOpPHBIM paboTaM U BBITIOJTHECHHUS JIOMAITHUX 3aaHUH.

BapuaHTbI TeMaTHYeCKHX JOMAIIHUX 3aaHHi{ 1JIs1 BHEAYIMTOPHOM caMOCTOSITEIbHOI PadoThI
CTY/JAEHTOB 110 TeMaM

JlomamHee 3aganue Ne 1

o TeMe «XuMH4ecKast TEPMOANHAMUKA»

B nomamHeM 3agaHum 1o TeMe «XUMHUYecKasi TePMOIMHAMHKAy: TIepBas 3aJja4a OlleHuBaeTcs B 2,5 6amia;
BTOpas — B 1,5 Ganna; Tpetbs — B 1 Oam.

3amaua Nel

Hna peakumn CHy p + CO, p = 2 CO y + 2 H, () onpenenure BO3MOXKHOE HaIpaBICHUE
CaMOTIPOM3BOJBHOTO TEUEHHs PEAKITHH TIPH CTAHAAPTHBIX yCITOBUAX M mpu  Temmeparype T = 927 °C, ecrm
TEIIOBOM S(P(QEKT peakuuu IO 3aJaHHOM TEMIEPATyphl HE HU3MEHHTCSA. YKaXKHTE: a) BBUICIHACTCA WM



MOTJIONIAETCS JHEPrus B XOAE peakuuu; 0) MpUYMHY HAWJICHHOTO WM3MEHEHHWs SHTponuu. Paccuutaiite
TeMIIepaTypy Hadajla peakiuy.

3amayga Ne2

Berancnure temnoBoit  addext peakuun: CaC;  + 2 HyOny = Ca(OH), ( + C.H; (), monb3yscsk
CTaHJAPTHHIMU TEIUIOTAMU 00pa3oBaHUs pearupyronmx BemiecTB. CKONBKO TEIUIOTH BBIICIUTCS WA
MOTJIOTUTCS Tipu oOpazoBannu 2,24 1 C,H,?

3agayga Ne3

ITo TepMOXUMITYECKUM YpaBHEHHUAM PACCUNTANTE TETIOBOM 3(PPEKT peakiuu:
Hyy + CO; ) =CO ¢+ Hy Oy. Tepmoxumudeckue ypaBHEHUS:

a)Hy iy +72 054 =H0 ), AH =-241,9 xJ1x;

6) 2CO ) + 02 )~ 2 C02 (r)s AH = '566,2 KI[)K

Jomainnee 3aganue Ne 2

o TeMe «XHMMHUYeCKasi KHHETHKA»

B nmomamaem 3amaHum mo TeMe «XWMHUYECKas KHMHETHKa»: TepBas 3ajada oleHuBaeTcs B 1,5 Gamna;
Bropas — B 0,5 Oayia; TpeThs, yeTBepTas U nsras — B 1 Ga.

3amaua Nel

Peaxnus nmpotekaet 1o ypasHeHuto: O, ) +2 CO )y =2 CO; () HavanpHble KOHIEHTpAMK pearupyrOIIuX
BemiecTB paBHbL: [O;] = 1,2 mons/n, [CO]= 0,8 Monb/11. Bo ckoiIbKO pa3 U3MEHUTCSI CKOPOCTh MPSAMON peaKLuy,
korga mpopearupyeT 30% CO? Bo CKONBKO pa3 M3MEHSATCS CKOPOCTH MPUMON W OOpaTHOW peakIuu, eciiu
YBEJIUYUTH JaBJICHHE B CUCTEME B /IBa pa3a’?

3agaya Ne2

Ipu Temneparype 40 °C HEKOTOpOE KOTHYECTBO BEIECTBA BCTYNAET B peaKiiio 3a 20MuH. Paccunraiite
BpeMs, TPH KOTOPOM 3TO K€ KOIMYECTBO BEIIECTBA BCTYNMT B peakuuio npu Temmeparype 200 °C, ecim
TeMmreparypHblii KO3()(UIIMEHT CKOPOCTH peakuy paBeH 2. Bo CKONBKO pa3 M3MEHHUTCS MPH 3TOM CKOPOCTh
peakmum?

3amaya Ne3

Haiinute HauanbHbIe KOHIEHTPALMHI UCXOIHBIX BELIECTB U KOHCTAHTY PABHOBECHUS PEaKIHH:
Fe @ + HyO o = FeO () + H, (y, ecnu paBHOBECHBIE KOHIIEHTPALMM PEArMPYIOLNIMX BEIIECTB DPABHBI:
[H,0]=0,3momb/11, [H,] = 0,4 Moms/m.

3amaua No4

M peakuponnoi cucremsl: CO )y +HyO )= COy (y +H, () HavanbHble KOHUEHTpanuu pasHbl: [HO] =
0,5 monp/n, [CO] = 0,6 moaw/n. OnpenenuTe KOHIICHTPAILMM BCEX BEIIECTB B MOMEHT PaBHOBECHS, €CIIH
KOHCTaHTa paBHOBecHs paBHa 1,45,

3amaya Ne5



BripasuTe yepes KOHIEHTPALMU PEAr€HTOB KOHCTAHTBI PABHOBECHS CIIEAYIOIIUX PEAKIIHIA:
Nagy + 3 Ha = 2 NHyy, AH = -92,2 ]l
COsy +C =2 COy, AH = +160,5 kI
COw +H;0n =CO;zy +Hyp, AH=-41,1 x/Ix.

VKaxuTe HampaBiICHHE CMEUICHUS XUMHUYECKOTO pPAaBHOBECHS STUX pPEaKIMH: a) MpU TOHWKEHUHU
TEMIIEPATyPHhl, ECIIM AABIICHHUE ITOCTOSHHO; 0) TIPH MOBBIIIICHUHN JAaBIICHUS, €CIIA TeMIIepaTypa MOCTOsSHHA.

JlomamrHee 3aganue Ne 3

no reme «PacTBopb»

B nomamrnem 3ananuu no teme «PacTtBopbi»: mepBasi, BTopasi, TPEThsl U IATas 33Ja4d OLleHUBaeTcs B 1
Oarur;, yeTBepTas u mecrtas — B 0,5 Oamra.

3amauya Nel

B kakom o0beme Bojibl ciieyet pactBopuTh 135t SNCl, st monmyvenust 3M pactBopa xstopua ososa (1) ¢
IIOTHOCTHIO p = 1,405 r/mn?

PaccumraiiTe: a) MaccoByIO JIOJIFO BEIECTBA B PAacTBOpE; 0) MOJISPHYIH KOHIICHTPAILIMIO SKBUBAJICHTA; B)
MOJISTIBHOCTB; T)  THUTP; /1) MOJIBHYIO JIOJIIO BELIECTBA B PACTBOPE.

3amaya Ne2

3aKOHYNTE MOJIEKYJSIPHBIC W HANMIIUTE COKpAllleHHbIE MOHHBIE YPAaBHEHHWS PEaKIMid B3aMMOICHCTBHS
CJIETYIOITUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCIl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO, —

Sb(OH); + NaOH —

3amaga Ne3

CocraBbTe 110 JABa MOJICKYJISIPDHBIX YPaBHCHUA peaKuHﬁ K CJIEAYHOIIUM MOHHBIM!
Ba®* + CrO,> — BaCrOy;

NH,” + OH — NH,OH;

ZnS + 2H' — Zn** +H,S



3anaga Ned4
Beraucnute pH 0,05M pacTtBopa cepHOI KUCTOTHI.

3agayga Ne5

Kakue u3 cienyromux coseit moasepraotes ruaponusy: Na,SiO;. Cu(NO;),. KBr? CocraBbre HOHHBIC H
MOJIEKYJISIPHBIE YPaBHEHHSI THAPOJIN3a COOTBETCTBYIOIUX coiieil. Kakoe snauenwe pH (< wiam> 7) uMeErOT
pacTBOPBI ATUX COJEit?

3amaua Neb

Haiinute npomssenenne pactopumoctu PbCl,, ecoim B 200 mu Bomel pacTtBopsieTcst 2,17 T 3Toro
COCAMHEHHS.

JlomamHee 3aganue Ne 4

1m0 TeMe «OKHCIUTEIbLHO-BOCCTAHOBHTEIbLHbIE MpoecCohbn

B nomamaem 3amanuu 1mo TeMe «OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIC IPOLIECChI»: IEpBas 3aaada
olieHuBaetcs B 1,5 6amia; Bropas — B 2,5 6auia; TpeThs — B 1 0aini.

3amaua Nel

IMonbepute KOAPPUIMEHTHI B yPaBHEHUSIX OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUNA. YKaXUTE THII
KaXXJI0M peakiuu.

Paccunraiite SIEKTPOMBIKYIIYIO CHIy W ONpEACIUTEe HANpaBiICHHE CaMOIPOHM3BOJIBLHOTO MPOTEKAHHS
MEepPBOM peakIuu TPH CTAHJAPTHBIX YCIIOBUSX, WCIIONB3YS 3HAYEHUS OKUCIHTEIHHO-BOCCTAHOBHUTEIHHBIX
MOTEHIINAIOB:

HJ] + HsPO, — J, + H3PO; + H0O

HNO, — HNO; + NO + H,O

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

KBrO —» O, + KBr

3agaua Ne2

CocTaBpTe ypaBHEHHS OKHUCIATEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITHIA:
KMnO, + NaNO, + H,0—

NaCrO, + H,O0, + NaOH —

Bi(OH); + Na,S;03+ NaOH —

Bi,O; + C —

Mg + HN03 (pa36)_>



3amaya Ne3

Jlanbl 1Be OKHCITUTENbHO-BoccTaHOBUTEIbHBIC mapbl: KNO,, KNOj;; u Pb(NOs),, PbO,. IToms3ysch
TaONUIIeH CTAHAAPTHBIX OKHUCIHUTENLHO-BOCCTAHOBHUTEBHBIX MMOTCHIIUATIOB, COCTABBTE YPaBHEHHE BO3MOXKHOMN
peakiuu B ykazanHol cpene (HNOj3). Paccunraiite 3HaueHHe 3NIEKTPOIBUKYILECH CHITBI PEaKIINH.

JlomamnHee 3axanue Ne 5

o TeMe «3.J1eKTp0ngnqec1me CHCTEMBD>

B nomainHem 3agaHuM 10 TeMe «DJICKTPOXMMHUYSCKUE CUCTEMbI»: IIEPBas 3ajayda OlleHuBaeTcs B 1 Gai;
BTOpas — B 1,5 6anna; Tpeths — B 2,5 Gana.

3amaua Nel

CocTaBbTe 3JEKTPOHHO-MOHHBIE YpaBHEHHS DJIEKTPOAHBIX IPOIECCOB M MOJIEKYJSIPHOE YpaBHEHHE
TOKOOOpa3yrolllel peakiuu, MpoTeKaromei mnpu padore rampBanudeckoro smementa Co/Co(NOs), //
AI(NOs)s/Al. PaccunTaiite DJIC (E) raibBaHU4IECKOT0 3JIEMEHTA TPH CTAHAAPTHBIX YCIOBHSIX.

[IpuHAB MOTeHIMAN aHOJAa PAaBHBIM CTAHAAPTHOMY 3HAUEHHUIO, PACCUMTANTE KOHIEHTPAIUIO KaTHOHOB
MeTaJuia B KaTOJTHOM pacTBope, Ipu kotopoit DJIC raapBaHUYECKOro 3MeMenTa ymenbiutes Ha 0,02B.

3ajgaga Ne2

IIpuBenuTe cxembl ANEKTPOIHBIX MPOLIECCOB U MOJEKYJSPHBIE YPAaBHEHUS PEAKIMH, IPOTEKAIOIINX MpU
ANEKTPOXUMHYECKOI Koppo3uu ranpBaHonapsl  Co/Ni: a) B Kucioii cpese; 0) BO BIaKHOM BO3IyXe.

Omnpenenure yObUTh Macchl aHOJA TPU KOPPO3UH B KUCIIOH cpezae 3a 20 MHH, €ClId CKOPOCTh KOPPO3HH
coctasuia 0,01 /4.

3amaya Ne3

CocTaBbTe 3JEKTPOHHO-MOHHBIE YPAaBHEHUS AJIEKTPOJHBIX MPOIIECCOB (aHO MHEPTHBIN) U MOJIEKYJIIpPHOE
YpaBHEHHUE PEaKIUU, IPOUCXOAIIEH IPH AIIEKTPOIU3E:

a) pacrutaBa NaOH;
0) pactBopa CoSO,,

BoruncinTe (hakTHUecKoe KOJHMYECTBO METallia, MmoyiydeHHOro Ha karone mpu aektponuse Co(NOz),,
€CJIH JIEKTPOJIN3 MMPOBOIMIIM B TeueHNH 1 4. Bexoa merarmia mo Toky coctaBui 85%.

VkaxnTe BO3MOKHBIC IMPUYNHBI YMCHBIICHHWA BbIX0Aa METaAJlIa 10 CPAaBHCHHIO C PACYCTHBIM.

KOHTpO.]'[I)HbIe BOIIPOCHI 10 TEMaM

KOHTpOJ’IbeIe BOIIPOCHI IO TEME «XuMH4YecKas TEPMOAUHAMUKA»

=

OCHOBBI XUMHUYECKOH TEPMOJUHAMUKY: TIOHSATHE CUCTEMBI, BUJIBI CUCTEM.
2.  TepmomuHamMu4eckue mapameTpbl U QYHKIHU COCTOSHUS CHCTEMBI.
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Buytpennss sueprus. Padora. Terora.

IlepBrIit 3aKOH TEPMOTUHAMUKH (BBIBO).

OHTanenus Kak QyHKLIUS COCTOSHHS CHCTEMBI. DHTANBIHS 00pa30BaHHs BEIICCTBA.
TemnoBoit 3¢ pexT xummuyeckoil peakiuu. DakTophl, BIUSIOMINE HAa TEMIOBOH 3((EKT XUMHUYECKON
peaxknuu.

Tepmoxumus. 3akon ['ecca.

CnenctBud u3 3akoHa ['ecca.

DHTpoMus Kak (HYYHKIUSA COCTOSHUS CHCTEMBI.

Bropoii 3ak0H TepMOJUHAMUKH.

TpeTuii 3aKk0H TEPMOAVHAMUKHU.

Oneprust [160ca.

Hampasienne caMOnpon3BOIBHOTO MPOTEKAHUS XUMUYECKUX PEaKIIUN.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMH4YecKasi KHHeTHKA)

Xumndaeckast kKuHeTuka. CKOPOCTh XUMHUYECKON PEAKITUU U METOJIBI €€ PETryIMPOBAHUSL.
BrnusiHre KOHIIEHTpAIlUN Ha CKOPOCTh XUMHYECKOW peakiny (3aK0H JIEHCTBYIOLINX Macc).
BrmsiHue TeMriepatypbl Ha CKOpOCTh XuMudeckon peaknuu. [IpaBuino Bant — 'odda.
Teopus akTUBHBIX CTOJIKHOBEHUN AppeHuyca.

DHeprus akTUBaluu. Y paBHEHHE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCAa. DHEpreTU4ecKas Auarpamma.

Kpusas Makcsenna — bonmsiimana. DHepreTudeckuii 6apbep.

Karanutnyeckue cuctemsl.

Bnusinue kaTanuzaTopa Ha CKOPOCTh XUMHUUYECKON PEaKLUU.

I'oMOreHHbIN U T€TePOreHHbIN KaTanus.

KoneGaTenpHble peakuy.

Xummueckoe paBHoBecre. OOpaTUMbIe 1 HeOOpaTUMBbIE PEaKIIHU.

KoHcTaHTa XNMUYECKOTO PaBHOBECHSI.

Cwmemenne xumudeckoro paBHoBecwust. [Ipuniun Jle—Illarense.

Biusinue KOHIIEHTpaluy, JaBJIE€HUS U TEMIIEPATypPBhl.

®a30BbIEC pABHOBECHS.

®a30BbIC AHArPAMMBI U1 OJJTHOKOMIIOHEHTHBIX CHCTEM.

KonTtposabHbie Bonpochl o teMe «PacTBopbi»

IIonsTue pactBopa. PacTBoprMOCTh BeniecTBa. PacTBOpuMOCTS rasa.

PactBopbl. CriocoObI BRIpaXKEHUS KOHIICHTPAIMU PacTBOPOB (MaccoBasi JI0JIsl, MOJISIpHAsT KOHIICHTPAIIHS,
MOJISIpHAs KOHIIEHTPAIHS SKBUBAJIEHTA, MOJIbHAS JIOJISL, THT).

Kosnurarusnsie CBOMCTBaA pacTBOPOB. M ieanbHbIi pacTBOpP.

3akonbl Payns: 1 (torHomeTpudeckuii) u 1l (30yiumnockonuieckuii 1 KPHOCKOTTMYECKHUH ).

Ocmoc. OcmoTtndeckoe napieHne. Cxema ocCMOMETpa.

KuciaoTHO-0CHOBHBIE B3aUMOIEHICTBUS BEIIECTB.

Wonnas Teopus KUCIOT B OCHOBaHUI Appernyca. OCHOBHBIC IOHSATHS U TIOJIOKCHHS TEOPHH AppeHHyca.
Jucconumaryisi KUCIOT, OCHOBAaHHUN U COJICH C TOUYKH 3pEHUSI HOHHOW TeOpUH AppeHuyca (TIpuMephl).
Crenenp nuccorarui. CHIBHBIC U CJIA0BIE SJIEKTPOJUTEL.

Jucconmanys ciadbIx JeKTpoauToB. KoHCcTaHTa TUCCOIMAIIUH.

3akoH pa3dasnenus OcTBaibaa.

Peaknn mMOHHOTO OOMEHa MEXKIy OJJIEKTpoJMTaMH (HAa TpuUMepe peaknuid o0pa3oBaHHs Ci1a0OTO
3JIEKTPOJINTA, OCAIKA U Ta3a).

IIpousBeneHue pacTBOPUMOCTH.

Honnoe npousBeneHue BoAbl. BogopoIHbIi U THAPOKCUIBHBIN MOKA3aTENH.

T'uaponus coneit. Tumbl TUAPOIU3a CONEH.

KonmaecTBeHHBIE XapaKTEPUCTHKH MPOLIECca THAPOTU3A.

DakTOopbl, BAUSIOLIUE HA MPOIECC THAPOIU3A.
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KoutpoabHblie Bonipochl 1o TeMe «JlucnepcHble CHCTEMBI»

T'ereporennsie cmecu. JlucnepcHbie CUCTEMBI.
HucniepcHocTth. Kimaccudukamum TUCIIepCHBIX CUCTEM.
Komnonnnsie pactBopsl. JInodunbHbie 1 110GOOHBIE KOIIOU/IBL.
Crioco0BI TOyYeHHsI KOJUTOUTHBIX PACTBOPOB.

CtpoeHne KOJUTOUAHBIX YaCTHII.

IIpaBuno ®asuca — Ileckosa.

Y CTOMYMBOCTD KOIJIOUAHBIX cucTeM. CTa0HIN3aTopHl.
Koarymsimus mroduiasHBIX 1 THO(GOOHBIX KOJUTOUIOB.
CenumeHTanys KOJIJIOUIOB.

Koarynauus KonmonHbIX pacTBOPOB JIEKTPOIUTAMHU.
[Ipaswumo Ulynene — [Mapan. Koarymupytorast ctocoOHOCTb.
Onrtuyeckre CBOMCTBA KOJIOUAHBIX PaCTBOPOB.
OneKTpUYeCKue CBONCTBA KOJUIOMIHBIX PAaCTBOPOB.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE

npoueccbn»

OCHOBHBIE MOHATHS TEOPUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
OKHUCINTENHFHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BELIECTB.

BaxxHeiime OKUCINTENN U BOCCTAHOBHUTEIH.

THUnBl OKHCTUTENFHO-BOCCTAHOBUTEIBHBIX PEAKINM (IPUMEPHI).
OKHCANTETBHO-BOCCTAHOBUTENBHBIIN MMOTEHIIAAI.

VYpasHenne HepHcra.

CocTaBiieHne OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA.
Hanpapnenune oKuCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

KOHTpOJ’ILHLIe BOIIPOCKHI IO TEME «3.11eKTp0ng1/Iqec1me CUCTECMBD»

DneKTpoXxuMHu4Yeckue cuctembl. Kitaccuukanus 3eKTpOXUMHYECKUX TTPOIECCOB.
DIIEKTPOXUMHIYECKHE MPOTIECCHI, IPOTEKAIOIINE HA TPAHHUIIE Pa3zelia «METaJllI — PAaCTBOPY.
TanpBanmYeckuii ameMeHT Jdanuais — SIkoou.

DIEKTPOABIKYIIAS CUIIa FAIbBAHUYECKOIO SJIEMEHTA.

I/I3MepeHHe OJICKTPOAHBIX ITOTCHIIMAIOB. PSIZI CTaHAAPTHBIX JJICKTPOAHBLIX ITOTCHIIMWAIOB.

METAJIJIOB B COOTBETCTBHH C MX TIOJIOKEHUEM B Ps/Iy HAIPSKEHUH.
VYpasuenue HepHcra.

ONEKTPONN3 pacIyiaBoB U pacTBOpOB. KaToHbIE 1 aHOIHBIE TPOLIECCHI.
O6benunenHsbli 3akoH Papaznes. Borxon mo Toky.

Kopposzus merannos. Knaccudukaiusi KOppo3HOHHBIX ITPOLIECCOB.
Xumuueckasi KOppo3usi.

CBolicTBa

9H6KTpOXI/IMI/IT-IeCKa$I KOppOo3usi. AHOZIHOC OKHCJICHHEC ME€TaJlJIa U KaTOJHOC BOCCTAHOBJICHHUC OKHMCIIHUTECIIA.

IIpuMepsl KOPPO3HH B KUCIION cpene U aTMOCPEpHON KOPPO3HUH.
CKOopoCTh KOPpPO3HH.

3ammTa MEeTauIoB OT KOPPO3HUH.

3amuTHBIE TOKPBITHUS.

DIEKTPOXUMUYECKUE CITOCOOBI 3aIUTHI OT KOPPO3UU METAILIOB.
XuMHUYeCKHe UCTOYHUKHU TOKA. ["anbBaHUYECKUI 3JIEMEHT.
XHUMUYECKHE HCTOYHUKHU TOKA. AKKYMYJISTOPHI.



19. XYMUYCCKHE HCTOYHUKH TOKA. TOIIMBHBIC 3JIEMCHTHL.



INPUJIOKEHUE 2

7. OueHOYHbIE CPeICTBA /I MPOBeAeHHs POMEKYTOUYHOM aTTecTaluu
[IpomexxyrouHast — aTTecTalusi MMEET  LENbI0  ONPEACNIUTh  CTENEHb  JIOCTHKCHUS
3aIUIAHUPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCITUTIIMHE 32 ONPEICICHHBIN Mepruo] 00ydeHHUS.

a) Ilnanupyemble pe3yJbTaTbl O0Oy4YeHHS] U OIEHOYHbIE CPeACTBA /ISl NPOBEdEeHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:
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OIIK-1: Cnoco0OeH NpUMEHSTh E€CTECTBEHHOHAy4YHblE€ M OOIIEHH)KEHEPHbIE 3HAHHSA, METOJAbl MaTEMaTHMYECKOIO aHajiu3a U MOJEIMPOBAHUS B
po¢ecCHOHATBHON e TEIbHOCTH

OIIK-1.1

Pemaer CTaHJapTHHIC
podeCCUOHAIBHBIC 3a7a491 v
MPUMEHEHUEM  OOIICHHKCHEPHBIX
3HAHUI

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JUIsI XUMHUYECKOI'O aHAIN3a BEILECTB.
3. Metoauku npoBeaeHus onbIToB. [IpaBuia TeXHUKN 6€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + COy () =2 CO () + 2 Hy (1) onpenennre BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M IpH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢¢deKT peakuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISIETCSl WM TOTJIOUIAETCS 3HEPIrHsl B XOJA€ peakuuu; 0) NpUYMHY HAWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripa3uTe yepe3 KOHLUEHTPALUK PeareéHTOB KOHCTAHThl PABHOBECHSI CIEAYIOLIUX peaKLluii
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) PU MOHMWKEHUU TEMIIEpaTyphl, €CIU JaBJICHUE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIepaTypa MOCTOSHHA.

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

4. Kakwe w3 cienyronmux coieit moasepratorcs ruaponusy: Na,SiOs. Cu(NOj),. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJSIPDHBIE YPaBHEHHUs THAPOJIN3Aa COOTBETCTBYHOIIMX coiyied. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 301b ruapoKcuaa MarHus noaydeH mytem cmemnBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Onpenenure 3apsii 4acTUIl MOJYYEHHOTO 30Ji1 U HAIMHUIIUTE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIIKYILYIO CHIIy U ONPEEIUTE HAlpPaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu pu CTaH/IapTHBIX YCIIOBUSIX, HCIOJIB3YS 3HauEHUs
OKHUCIINTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIMamoB H + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
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
CKOopocTh Kopposun coctapmia 0,01 /4.
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8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHUE peaKkluu, IPOUCXOoAs1Iel pu 3nekTpoause pactBopa CoSO4, Beruncnure
(bakTHYeCKOe KOJMYECTBO MeTaylla, MOoJdydeHHOro Ha katozae mpu dekrponuse 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
00paboTKy MOJIYYEHHBIX TaHHBIX C UCTIOIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOTHUIIBI 1.
Tabmuna 1
Howmep O6Bem, M1 Konuenrpanus Bpems Ckopoctb
onbiTa | NaS,03 H,O H,SO4 Na,S,03, 10? | mnosienns peaKiuu, 10,
MOJTB/JT MYTH, C 1
1,3
2,6
3,9
5,2
6,5

Gl WIN -
QB WN|-
Wihoo|N
NININININ

[To nanHbIM TabIMLBI 1 TOCTPOUTH IpadMK 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHIEHTpaIuU
THOCYNb(aTa HaTpUs, OTIOKHB Ha ocu abcuucc koHneHtpamutoo NapS,Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIINH.

Crienatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH peaKlMu OT KOHIIEHTPAlMU THOCYJIb(haTa HaTpusl.

OIIK-1.2

[TIpumensieT METOIbI MOJIETUPOBAHUS
M MaTeMaTH4eCKOro aHajau3a id

perieHus 3aja4
npodeccuoHaNbHOMN 1eATENbHOCTH

B

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XMMHMYECKOM TEPMOJMHAMUKH: CHCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMBI, YHKIIMH COCTOSIHUSA cUCTEMBI. [1epBbIil 3aKOH TEPMOIMHAMUKH.
DHepreTuka XMMHUYECKUX MPOLIECCOB.
DHTaAILNU. 3aK0H [ 'ecca U CIIeICTBUA U3 HETO.
OHntponus. YpasHeHue bonbliMana. BTopoii u TpeTuii 3aKOHbI TEPMOJUHAMUKH.
Ouneprus ['n66ca. HampaBieHus XMMHYECKHUX MPOIIECCOB.
Xumnueckas kuHeTHka. CKopocTh XuMudeckoi peakunu. CpeqHsas U MCTUHHAs CKOpPOCTU
peaxkunn. Kunerndeckas kpupasi.

Sk owm
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7 CKopocCThb peakiii U METO/IbI €€ PeryIMpPOBAHHUS.

8. Bnustnue Temriepatypsl Ha cKopocTh peakuuu. [Ipasuino Bant-I'odda.

9 DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. KaTtanuzaTopbl 1 KaTaTUTUYECKUE CUCTEMBI. | OMOT€HHBIN KaTaJIN3.

11. KaranuzaTopsl U KaTaquTUYECKUE CUCTEMBI. [ eTeporeHHblii Karanus.

12. Xumndeckoe paBHoBecue. KoHCTaHTa XUMHYECKOTO paBHOBECHSL.

13. Cwmenenne xumuyeckoro pasHosecus. [Ipunnun Jle [larenbe.

14. PactBopbl. CriocoObI BBIpaXKEHHSI KOHIIGHTPAIIMUA PACTBOPOB.

15. PactBopb! snekTponutoB. CTeneHb U KOHCTaHTA AJNEKTPOIUTUYECKON JUCCOIUAINH. 3aKOH
pazbaBnienust OcTBasibaA.

16. Jucconumanus KUciaoT, OCHOBaHUM, coneil. AMQOTEpHbIE TIEKTPOIUTHIL.

17. PactBopumocTs. IlpousBenenue pacTBOpUMOCTU. YcCIoBHE OOpa3OBaHMS M PACTBOPECHHS
0CaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBeaeHue Boasl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTa TUPOIH3a.

20.  Jucnepcusie cuctembl. Knaccudukanus. Jlnopuibaeie u muodoOHbIE KOITOUIBL.

21. CTpoeHue KOJIOUIHBIX YaCTHII.

22. Koarynsuust KoJTOMaHBIX paCTBOPOB.

23. OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOICTBa BELIECTB. Knaccudukanus
OKUCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

24. DneKkTpoxuMHuieckue cucteMbl. 3akoHbl dDapanes. DNeKTpoAHBIA TOTEHIUA.

25. lManpBarmveckwmii amement Jlanusmsa Axkoou.

26. DNEeKTPOXUMHUYECKUE CUCTEMBI: SJIEKTPOJIN3 paciiiaBoB. [I[puMeHeHne snekTponusa.

27. DNeKTponan3. AHOMHBIA M KaTOJHBIA MPOLIECCHI MPH AJIEKTPOJIU3e pacTBOpoB. [IpuMeHnenue
ANEKTPOJIN3A.

28. Kopposus. Bumsr koppozun. CriocoObI 3alIUTH METAJUIOB OT KOPPO3UH.

Ilpakmuueckue 3a0anus:

1. HamucaTh S7EKTpOHHBIE YpaBHEHHUs OJJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMAapHOM
TOKOOOpa3yromel peaknuu, BEIMUCIUTL DJ[C TrallbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [AI3+]=O,001 MOJIB/I, [C02+]=0,1 MOJIB/I.

2. Hanmcath HOHHBIC W MOJICKYJISIPHBIC YpaBHEHHS peakiuid ruaposmsa coieit: KsPOy4, NaySOy,
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ZnC|2.

3. 3aKOHYMTH YpaBHEHHs PEaKIIHii, HAMKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:
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)z); Cy; Cox; Cm; N(Ca(OH)2) m N (H20); T.

5. CocraBbTe ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

KoCr,07 + FeSO4 + H,SO4 — , KMnO4 + NapSO3 + HyO —.

6. Hanucarb S3J€KTPOHHBIE YpaBHEHHUS AJIEKTPOJIHBIX IIPOLIECCOB, YpaBHEHHE CYMMapHOU
TOKOOOpa3yromeit peakuuu, BoIYUCIUTh, DJ[C raJbBaHMUYECKOTO 3JEMEHTa, €CIM KOHLEHTPAlUU
MOHOB MeTauIoB 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—, AlIPO4 + Na,SO,4 —.

9. Hamucath 5JEKTpPOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTh DJ[C TrallbBAHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUU
MOHOB METAJUIOB PABHBI: [Zn2+]=0,01 mons/1, [Cu*]=1,0 Mons/m.

10. Cynwdar amromunus maccoit 36,4 v pactBopwin B 100 r Bogsl. [IIMOTHOCTh MOTy4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.

12. 3aKOHYUTH YpaBHEHHUS PEAKIMi, HAllMCaB UX B MOJIEKYJISIPHOM M MIOHHOM BHJIE:

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

13. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekanus peakuuu CaOg + 2 Cyq) =
= CaC; (¢ + CO(r), AH; = 460 x>k pu cTaHIApTHBIX YCIOBHAX. PaccuuraiiTe TeMnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCy)= 70 Jx/Mons-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KMnO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenenure TepMOANHAMHIECKYIO BO3MOXKHOCTB TTpoTekanus peakuu 2 Cly (i + 2 HO) =4
HCl + Oz 1y, AHy = 115,6 x/Ix nipu cTaHIapTHHIX yCIOBHSAX. Paccumraiite Temmeparypy Havaia
peakmun, ecaun S(Clp)=223 Jx/mons K; S(H,0)=189 [x/mons'K; S(HCH= 187]x/momnbK;
S(02)=205 Tx/monbK.

16. Hamucarp ypaBHEHHsI peakiiiii THApOIH3a B MosieKyisspHoM u noHHOM Buje: CrCls, NaNOs,
K,CO:s.

17. CocTtaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIN:
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KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO, + HoO —.

18. I'omorenHas peakius IpoTekaeT Ho ypaBHeHutro H, ) + 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. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenure TEPMOJMHAMHUYECKYI0 BO3MOMKHOCTb MpoTeKaHUs peakuun CS; () +3 Oyp)=
=CO; (y + 2 SO; (y, AH; = -1075 x/Ix mpu cTaHgapTHHIX yciaoBUsX. Paccuuraiite TemmepaTypy
nauana peakuuu, eciu S(CS;)=151 [x/monb-K; S(02)=205 Tx/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 Jxx/monbK.

21. Peakuus unet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HyS(). Hauanpaas 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 TEPMOJUMHAMUYECKYIO BO3MOKHOCTB IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1, AH, = -890 x/I>x npu cTaHgapTHBIX yciaoBusxX. Paccuutaiite TemnepaTtypy
Havana peakiun, ecian S(ZnS)=58 Jx/moinb K; S(02)=205 Ix/mons K; S(ZnO)= 44 Ix/mons K;
S(S0,)=248 JTxx/mons-K.

23. HayanbHble KOHLEHTPAIMU UCXOIHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () 6b111
passbI 1,8 Monb/n SO, 1 2,4 Moiab/n Oz. Bo ckoIbKO 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, 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 BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MIPAKTHUUECKOE 3aJaHHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYAIOUIUIICS IEMOHCTPUPYET IMOPOTOBHI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATUI JOMYCKAIOTCS OIIMOKU, MPOSBISAETCS
OTCYTCTBHE OTJACIHHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YJAIOIINUICS UCTIBITHIBACT 3HAUYUTEIIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aUTEHO» - 00yUaIOIIHIICS HE MOKET [TOKa3aTh 3HAHUA HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



