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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{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
CHeIUaIbHbIX JUCIUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH

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

Juctummaa XvMus BXOJUT B 00s3aTENbHYIO 9acTh y4eOHOTO M1aHa 00pa3oBaTenbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  JAUCHMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIQJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

Jns  u3ydeHus AMCUMIUIMHBL HEOOXOAMMBI 3HAHUS, YMEHHMS W  BIaJieHus,
cOpMUPOBAHHEIE B PE3YJIbTATe IMOJYYCHHS CpeqHero (MOJHOro) oOmero oO0pa3oBaHHS IO
OUCHUILTUHAM «XUMUY, «Du3ukay, «MareMaTukay.

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
H€O6XOIII/IMI>I JJI1 U3YyUCHUA I[I/ICLII/IHJII/IH/HpaKTI/IK:

I'eonorus

be3omnacHOCTh )XHU3HENEATETHLHOCTH

3 Komnerenuuu ody4yarouierocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCHUILIMHBI (MOIYJIA) U IVIAHUPYEMbIe pe3yJabTaThl 00y4YeHus1

B pesynbrare OCBOCHHSA IUCHUIUIMHBI (MOIyJsl) «XUMHUS» OOYYAIOUIUHCS TOJIKEH
001a/1aTh CIIEAYIONTIMHI KOMITCTCHITHSIMHU:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIN

YK-1 CnocoGeH oOCyIIeCTBIATh KPUTHYECKUI aHalW3 MNPOONEMHBIX CHUTyalldid Ha OCHOBE
CHCTEMHOTO TOJIX0/1a, BRIPA0aThIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanuzupyeT NpoOJEMHYI0 CHTYyalMl0 KaK CHCTEMY, BBIABISAA €€
COCTABJISIIOLIME U CBSI3U MEXY HUMU
YK-1.2 Kputnyecku olieHMBaeT HaIS)KHOCTh HICTOUHUKOB MH(POPMALIUH, pabOTaeT C

NPOTHBOPEUYMBON WHGpOpPMaNKel W3 pa3HBIX HMCTOYHUKOB, OMpPEIEIsieT
npobensl B MHPOpPMAalWU, HEOOXOAMMOW M peleHus HpoOIeMHOM
CUTYAIIMH, ¥ IPOSKTUPYET IPOLIECCHI 110 UX YCTPAHCHHIO

YK-1.3 Pa3pabaTbiBaeT M conep)kareabHO ApryMEHTUPYET CTpPATEeTHI0 pelieHUs
npoOJeMHOI CUTyallud Ha OCHOBE CHUCTEMHOIO U MEXIUCHMILITMHAPHOTO
MOJXO/IOB; CTPOUT CICHAPHHM pPEAIN3alUU  CTPATETUH, ONPEACIIss
BO3MOYKHBIE PUCKH M IIPeJIaras yTyu UX YCTPAHEHUs




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX enHUI 144 akaj. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 68,95 akan. yacos:
— ayauTopHas — 68 akaj. 4acos;
— paeayautopnas — 0,95 akas. yacos;
— camocTosiTeapHas padota — 75,05 akaj. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

<DopMa aTrrecTaluu - 3a4cT

AynuropHas s s
o | xouTakTHas pabora E CE( ®dopma TeKyIero
Pazpmen/ Tema § (B axaz. yacax) E [ Bux . KOHTpOJIA Kon
[— : g O |camocrosTenbHOM | yemesaemocTH 1 KOMITETEHIHII
O 2 5 paboTHI MIPOMEKYTOYHOM
Tex. mab. | mpakT. z'9 aTTecTalyy
3aH. | 3aH. | Q &
1. XUMus
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- peuieHue nabopaTtopHOn VK-1.1
4,
1.1 1. Xumuueckasi TepMOJHHAMUKA 3 8 6 HOMamHero_ paGoTEL VK-1.2,
3aganus Ne 1; Homaninee VK-1.3
- 3amadue Ne 1. '
camocrostenabHoe | TecrtupoBaHue.
M3y4eHre yueOHOH
U Hay4yHOH
JUTEPATYPBI.
- oopmieHHE
oT4eTa 1o
71a00paTOpHOI
pabore; 3amura
- peuieHue nabopaTtopHOn VK-1.1
4,
1.2 2. Xumuueckass KUHETHKA 2 2 6 4 AOMAIITHETO paboTL. VK-1.2,
3amganusa Ne 2; Jomanaee VK-1.3
- 3amanne Ne 2. '
camocrositenabHoe | TecrtupoBanue.
u3ydeHue y4eOHOH
Y HAY9HOH
JIUTEPATYyPBHI.
-oopmiieHHE
oTYeTa 1o
71a00paTOpHOI
pabore; 3amura
- pelrieHne JTabopaTOPHOI VK-1.1
4,
1.3 3. PacTtBOpHI 4 12 9,15 JIOMAIIHETO paGoTEL VK-1.2,
3amgaHusa Ne 3; JomarHee VK-13
- 3amanue Ne 3. '
camocrosiTenpHoe | TectupoBanue.
u3yucHHe y4eOHOH
U Hay4HOH
JUTEPATypBI.




- oopmneHue

oTyera 1o
1abopaTopHOI
pabore; 3amura
- pelieHue nabopaTtopHOH
OFI)VIaH.[HeI‘O ZI;)GOTS YK-11,
1.4 4. [TlucniepcHble CUCTEMBI 2 8 6 A P ) VK-1.2,
3aganus Ne 4; JomarrHee
YK-1.3
- 3amanue Ne 4.
camocrostenabHoe | TectupoBaHue.
u3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATYPHI.
- opopmeHue
oTyera 1o
1abopaTopHOI
pabore; 3amura
- peuieHue nabopaTtopHOn
1.5 3. oiqamﬂero ;)6OTII>)I YK-11,
OKHUCIIUTENIBHO-BOCCTAHOBUTEIBHEIE 2 6 6 A P ) VK-1.2,
3aganug Ne 5; JomarHee
MPOIIECCHI VK-1.3
- 3aganue Ne 5.
camocrositenabHoe | TecrtupoBaHue.
M3y4eHrne yueOHon
U Hay4HOH
JUTEPATYPHI.
- oopmIieHHE
oTyera 1o
1a00paTOpHOI
pabore; 3amura
- peuieHne nabopaTtopHOn
VK-1.1,
1.6 6. DIEKTPOXUMHUIECKIE JTIOMAIITHETO paboTHI.
4 11 8,2 YK-1.2,
CHUCTEMBI 3aganus Ne 6; Homaninee
YK-1.3
- 3aganue Ne 6.
camocrositenbHoe |  TecTupoBaHue
M3yYeHHe yueOHOH
Y Hay4HOU
JUTEPATYpPbI
Hroro no pazaeny 17 51 75,05
Hroro 3a cemectp 17 51 39,35 3a4ET
HWroro no aucuuminHe 17 51 75,05 3ayer




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUIUINHBL «XHWMHs» TPUMEHSAETCS TpaJaULAOHHAs
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepraj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IO3BOJIAET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALNH ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJe J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GbopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBoM arrectranuu.CaMocTosITeNIbHasT padoTa o0yJaronuxcsl TOJbKHA OBITh HANpaBJIieHA 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
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpOoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATEIbLHO padoThl 00y4aommXxcst
[pencraBneno B mpuioxeHnH 1.



7 OueHOYHBbIE CPeACTBA AJs NPOBeAeHHs MPOMEKYTOUYHOM aTTecTAlUN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHO-MeTOIMYeCcKOe H HH(POPMAINIMOHHOE 00ecTiedeHue TUCIMIIHHBI (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: bakanaspuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mara oOpamenus: 19.01.2023). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropck : MI'TVY, 2015. - 1 snexrpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamienus: 19.01.2023). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIHA. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

1

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui 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 (mata obpamenus: 19.01.2023). - MakpooObeKT. - TEKCT : IIEKTPOHHBIN. -
Ceenenus nocrynusl Takoke 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'' WM. 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 (mata obpamenus: 19.01.2023). - MakpooObekT. - TeKCT : IEKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara oOpamenus: 19.01.2023). - MakpooObekT. - TeKCT : IJIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHUTOrOpCKHi TOC. TEXHUYESCKHIMA
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 (mata obpamenus: 19.01.2023). - MakpooObekT. - TEKCT : IIEKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. I TEXHHYECKMX Hampas. U cmern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicr. mik., 2007.- 557 c.: nin. - 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-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Teker:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeICHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:
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B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUS K
nabopaTOpHBIM paboTaM IO AUCHUIUIUHE «XHMHS» JUIsI O0YJaromUMXCs BCEX HaIpaBICHHUN
MOJArOTOBKM M CIEUHUAIbHOCTEH jgHeBHOW (opmbel  o0yuenuss / O.A. Mumnypuna;
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3. Komapa, JI.I. CkopocTh XMMHYECKMX pEaKUUH M XUMHUECKOE paBHOBECHE:
Metoauueckue ykasaHus K J1a0OpaTopHbIM paboTaM M0 JAMCHUIUIMHE «XUMHUS» IS
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yKa3aHMsl [UIs CaMOCTOSTENIbHOW paboThl MO JUCLUIUIMHE «XUMMS» JUIsl 00ydaroLIuXcsi BCeX
HaIpaBJICHUH MOJATOTOBKM U crenuaibHocTel Bcex (Gopm oOyduenus / H.U. Poxunonosa, A.Il.
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MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MeToanyeckas pa3paboTka K JabopaTOpHBIM paboTaM Io
JUCHUILTNHE «XHUMHUSD) I 00y4aroIMXCcsl BCEX HANpaBiICHUH MOATOTOBKH M CIIEHUATbHOCTEN
Bcex popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHUIECKHI yH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. 1. Hocoma, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToaMuecKkast pa3padoTka K CaMOCTOSATENILHOW paboTe 1o
IUCLUUIUIMHE «XUMHsS» A7 OOYyYarolIMXcsi 10 BCEM HaNpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Munrypuna,
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texandeckuid yH-T uM. I'. UI. HocoBa. — Marautoropck : MI'TY um. I'. . Hocoga, 2017. -9 ¢c. —
TekcT : HenmocpeACTBEHHBIMN.

8. Konsma, JI.T'. OkuciuTeIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH: METOANYCCKHUE YKA3AHUS
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A O0y4aroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. tTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HEMOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkucauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKasi pa3paboTka K CaMOCTOSTEILHON padoTe /sl 00yJaromuxcs M0 BCEM
HAlpaBJICHUSM IMOATOTOBKM M cHenualbHOCTSIM Bcex (opm oOydenus / JLI. Komsma, E.B.
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Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcrt : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHMMHYECKHE IMPOIECCH: METOAMYECKHUE YKa3aHUs K
nabopaTtopHoit paboTe Mo JUCHHUIUINHE «XUMUSD) I 00y4JaromIMXCcsl 0 BCEM HANpPaBICHUSM
MOJTOTOBKHM U CIenUalbHOCTAM Bcex ¢dopm obyuenust / O.A. Mumypuna, H.W. Poanonosa;



I'. 1. Hocoga, 2017. — 13 c. — TekcT : HeMmocpeACTBEHHBIH.

r) [Iporpammuoe o0ecnieuenne u UuTepHeT-pecypceoli:

IIporpammHoe o0ecniedeHue

Haumenosanue o

oo Ne norosopa CpoKk JIeHCTBYS JINIICH3UH
MS Of‘f_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
7Zip CcBOOOTHO 06eccpouHO
FAR Manager |cBo601HO 0eccpouHO
Bpaysep Yandex|cBo6oaH0 0EeCCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika

OnekTpoHHass  0a3a  HEPUOAMYECKUX
n3nannii East View Information Services,
HanmmonanpHas
MH(POPMAIMOHHO-aHATUTHYECKAS URL.: https://elibrary.ru/project risc.asp
cucreMa — Poccuiickuii ”HAEKC HAYYHOIO
[TouckoBas cucrema Axagemus Google
(Google Scholar)

https://dlib.eastview.com/

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

Mngopmaunonnas cucrema - Eauroc URL.: http://window.edu.ru/
OKHO JIoCcTyna K HWHGOOPMAIHOHHBIM

denepanbHOE rOCYJapCTBEHHOE

oromketHoe yupexaenne «Penepansubiii|URL: http://www1.fips.ru/
NHCTUTYT HDOMI)IIHJ'IGHHOI\/'I

Poccuiickas I'ocynapcrBennas

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

oubsmoreka. Karamoru
DNEeKTpOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I'.1. HocoBa

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTITHHBI (MOLYJIs1)

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

MarepuanbHO-TEXHHUECKOE 0OecTieueHue JUCHUIUINHBI BKITFOUAET:

1. YuebHble ayauTOpuu Ui IPOBEJCHUS 3aHATUI JIEKIIMOHHOTO TUIIA.

OcHalieHne ayJuTOpUHM: MYJIbTUMEIUNHBIE CpPEICTBA XpaHEHMs, NepeJaud u
npecTaBiIeHNus HHpopMauu

2. YdeOHBIE ayTUTOPHH JJIsl TIPOBEACHUS JaOOpAaTOPHBIX 3aHITHH, TPYIIOBBIX U
VMHJMBUYaJIbHBIX KOHCYJIbTALUN.
OcHnatenue ayauropun: Harnsaasle MaTepuanbl: TaOIUIbI, CXEMBI, I1JIAKaThI.

3. TlomemeHust A CaMOCTOATENBbHOM pabOThl OOy4aromuXxcs M IpPOBEICHUS
IIPOMEXKYTOYHOM aTTECTALNH.

OcHaenue aymuropun: [lepconanbabie koMmnbroTepsl ¢ maketom MS Office, Beixomzom B
NHTepHeT M ¢ J0CTYymOM B DSJEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPEIy
YHUBEpCUTETA

4. TlomemeHust Juis XpaHEHUS M TPOPHUIAKTHUECKOTOo OOCIYKMBAaHUS Yy4eOHOTO
000opyI0BaHUA.

OcHamenne ayautopun: Cremnaxu, cedbl g XpaHEHUs ydeOHOTro 000pYyTOBaHUS.
WHCTpyMEHTHI U1 peMOHTA J1a00paTopHOro 000pyA0BaHUS.
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INPUJIOKEHUE 1

6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydalOUIMXCS TMOApa3AeseTcs Ha ayauTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUN, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAyIUTOPHYIO, IIPOUCXO/SAIIYI0 BO BPEMS IOATOTOBKH 00OYYaIOIMMUCS OTYETOB 110 JIJAOOPaTOPHBIM
3aHSTHUSM U IIPU BHITIOJHEHUH TOMAIIHUX 3a/1aHUH.

AynutopHas caMoOCTOsiTelbHass paboTa O0OydYaroIIMXCS —IMpeaArnoyiaraeT  IMPOXOXKICHUE
TECTUPOBAHUS 10 KaXA0MY pa3Jeiy AUCHMILUIMHBL. TecThl BKIOYAIOT TEOPETUUECKUE U TPAKTUUYECKHE
3aJlaHusl, OTBETHI Ha KOTOpbIE TPEOYIOT MIyOOKOI0 MOHMMAHHUS U3YYEHHOr0 MaTreprana. MakcumanbHOe
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

Bueaynutopnas camocrosiTenibHas paboTa 00y4yarolmuxcs OCYIIECTBISETCS B BHJE M3Yy4EHUS
JUTEPATyphl IO COOTBETCTBYIOUIEMY pa3iely C MpopabOTKOH MaTepuana; opOpMIICHHS OTYETOB II0
1ab0paTOpPHBIM pabOTaM U BBIMOJTHEHUS JOMAITHUX 3a/IaHUH.

IIpumepHbIi NepevyeHb Ja00PaATOPHBIX PadoT

Jlaboparophas pabota Nel «CBoiicTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUI

JlaboparopHas pabora Ne2 «OmnpezeneHue SHTaNbIINKU PACTBOPEHUS U SHEPTUU KPUCTAIIINYECKON
pEIIeTKI

JlaboparopHast pabota Ne3 «CKOpOCTh XUMHUYECKUX PEAKIIAN)»

Jlaboparopuass pabora Ne4 «lIpuroroBieHue pacTBopa M YCTAHOBJIEHHE €ro TOYHOUN
KOHIICHTPALIUI

JlaboparopHast pabota Ne5 «DnekTponutudeckas AUCCOLHALIHS

JlabopaTtopHas padota Ne 6 «I'unponus conei»

JIaGoparopHas paboTta Ne7 «KommiekcHble COeIMHEHUS

JlabopaTtopHas pabota Ne8 «KosuiouaHabsie pacTBOPBD)

JIaGoparopHas paboTta Ne9 «OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMN»

JlabopaTtopHas pad6ota Nel0«DneKTpOXUMHYECKUE TTPOLIECCHI»

JIaGoparopnas pad6ota Nel0 «Koppo3ust meTanion»

KoHTpoJsibHBIE BONPOCHI AJI51 3AIMUTHI J1a00paTOPHBIX padoT
«CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHNYECKUX COeIMHECHUI»

Uro Takoe okcuanl? Ux knaccudukanus. Homenkmnarypa.

[Tepeuncnute OCHOBHBIE XUMUYECKUE CBOMCTBA OKCHJIOB.

Uro Takoe ocHoBanusa? Ux knaccudukanus. Homenkmnarypa.

[IepeuncinTe OCHOBHBIE XUMHUYECKHE CBOMCTBA OCHOBaHUM.

Uro Takoe kucnotel? Mx knaccudukarus. Homenknatypa.

[Tepeunciure OCHOBHbIE XUMUYECKUE CBOMCTBA KUCIIOT.

Uro Ha3biBaroT cosimu. Ux knaccudukamnms. Homenknarypa.

[IepeuncinTe OCHOBHBIE XHMUYECKHE CBOMCTBA COJIEH.

Kaxkas renernyeckas CBsI3b CyIIECTBYET MEXK/Y KJIACCAMU HEOPTaHUUYECKUX COEAMHEHUMN?

CoNoUOR~wWNE

«OnpenesieHue JHTAJIBIINH PACTBOPEHHUS M JHEPTHH KPUCTAIHYECKOH PeleTKI»

OCHOBBI XMMUYECKOH TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmonmHaMudeckue napamMeTpsl ¥ GyHKIIMN COCTOSIHUSL CHCTEMBI.
OHTanenus 00pa3oBaHUs BEILIECTBA.

TennoBoi 3 PexT XMMUIECKOMN peaKIuu.

@DaKTopbl, BAUSIOMKE HA TETIIOBOH 3(h(HEeKT XUMUUECKOH peaKIHH.

ko E



6. Chopmynupyiite 3akoH [ecca.
7. Kakune ciencTBusa BeITEKAIOT M3 3aK0HA [ ecca.
8. DHTponus KaK (YHKIHS COCTOSHUS CHCTEMBI.

«CKOpOCTh XMMHUYECKHUX PeaKkmuiin»

Uto nzyyaer XuMHueCcKas KHHETUKA?
JlaiiTe onpeneneHre CKOpOCTH TOMOI€HHOM U FETEPOreHHOM peaKIuil.
Ot xakux ($paKkTOpOB 3aBUCUT CKOPOCTh XUMUUECKON peakiuu?
JlaiiTe onpeneneHue 3aKoHa JACHCTBUS Macc.
UTto Ha3BIBaIOT KOHCTAHTOM CKOpOCTU?
Ot xakux ¢GakTopoB 3aBUCUT KOHCTaHTa ckopocTr? Chopmynupyiite npaBuio Bant-I'odda.
Urto Ha3bIBAIOT TeMIIepaTypHbIM K03 durmeHToOM? Kakie oH MOXKET UMETh 3HAYCHUS?
8. [ToueMy noBbIIIEHHE TEMIIEPATYPHI YBEIUYUBAET CKOPOCTh PEaKuu?

NookrwdpE

«IIpuroroBjieHHe PACTBOPA M YCTAHOBJIEHHE €r0 TOYHONH KOHIEHTPALUN

1. Ilepeuncanure 0OCHOBHBIE CIIOCOOBI BHIPAXKEHUS KOHIIEHTPALUN PACTBOPOB.

2. Kak paccuuTarh MOJISIpHYIO KOHIICHTPALIMIO PacTBOpPA, €CIM M3BECTHA SKBUBAJICHTHAS
KOHIIEHTpaIusi?

3. Kak paccumrath Maccy pacTBopa, €CIM H3BECTHAa MAaccoBas JOJS PacTBOPEHHOTO
BEIIIECTBA B paCTBOPE U Macca BObI.

4. Yro Takoe SKBHBAJICHT BEIIECTBA?

S. Kak paccuutaTh MOJIIpHYIO Maccy SKBHBAJICHTa BelllecTBa?

6. B kakux equHuIaX U3MEPSIETCSI TUTP PACTBOPEHHOTO BElECTBA?

«3.11eKTp0.1anqec1caﬂ AUCCOH AU

Kakwue BemecTBa Ha3bIBAIOTCS AIEKTPOITUTAMU?
Yro Takoe 3MEeKTPOIUTUYECKAs JUCCOLUAIUS?
UYTo Ha3BIBAIOT CTENICHBIO AUCCOIALINH HIEKTPOIHTA?
Kakue 311eKkTponuThl OTHOCATCS K CUIIbHBIM?
B kakom ciyyae peakiiid HOHHOTO oOMeHa MPOTEeKarT HeoOpaTuMo?
Kakue BemiecTBa B MIOHHBIX YPaBHEHUSX 3aMMCHIBAIOT B MOHHOM Buje?
Kak nucconnnpyroT am@poTrepHble 7eKTPOTUTHI?

NookrwnpE

«I'mapoan3 cosein»

Uto Takoe rugposnu3 coyeu?

Kaxkue conu noaseprarotcst ruiponusy?

Kax onpenenuts cpeny pactBopa conu?

UTo Takoe WHIUKATOPHI?

KonnuecTBeHHas xapakTepuCcTHKa THAPOIIH3A.

Kak paccuutarb KOHCTaHTY ruaponn3a’?

Kaxkue akTopbl BIUSIOT Ha CMEIIIEHNE PABHOBECHS PEAKIIMH THIPOIU3a COH?
[Ipu kakuX yCIOBHUSX MOYKHO YCUIIUTh THAPOJIU3 CONU?

Kak MoxHO 0cmabuth ruapoanz?

CoNoR~WNE

«KommiekcHbIe COCAMHCHU SN

YT0 Takoe KOMIUIEKCHBIE COEIHEHUS?

Knaccugukanus KOMIIJIEKCHBIX COSAMHEHUH.

[TpuBenuTe peakiyst MOIy9IEeHHsSI KOMIJICKCHBIX COCTHHEHHH.
Kakue noHbl MOTYT OBITh KOMIUIEKCOOOpa3oBaTEIsIMH?

el A =
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CoNor~wNE

ONoa~wWNE

el

4.

Kak nuccouuupyroT B pacTBOpe KOMIUJIEKCHBIE COCTMHEHUS?
UT0 Takoe KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO COEAMHEHUS?
Uro xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO COeAMHEHUS?

«/lucnepcHble cucTeMbD)

Jaiite onpenenenue nucnepcHoit cucremsl. [IpuBeaure npumepsl.
Krnaccudukanus qucnepcHbIX CHCTEM.

CriocoOsl MoTydeHus: KOJUTOUIHBIX PACTBOPOB.

CrpoeHue KOUIOUIHBIX YaCTHII.

Y CcTOWYUBOCTh KOJUIOMAHBIX CHCTEM.

Koarynauus komnonaos.

Koarynsauus KoJutouaHbIX pacTBOPOB AIEKTPOTUTAMHU.

[TpaBumno lyneue — N'apau. Koarynupytromas criocoOHOCTb.
B3anMHuas koarymsnusi.

«OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKkuuumn»

Kakue peakuyuy Ha3pIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

UTo Ha3bIBAIOT OKUCIIEHUEM U BOCCTAHOBJICHUEM?

Uto Ha3bIBatOT OKUCIUTEIEM U BOCCTAHOBUTENEM?

Ha3zoBure BelecTBa, M3BECTHBIE KAK CHIIbHBIE OKUCIUTEIH.

HazoBurte BemiecTBa, N3BECTHBIE KaK CHIIbHBIE BOCCTAHOBUTEIH.

Kakue peakuiuu OTHOCATCS K peakMsIM JUCIIPOIOPLIMOHUPOBAHUA?

Kakue peakuiuy 0THOCSATCS K BHYTPUMOJIEKYJISIPHOMY OKHCIIEHHUIO - BOCCTAHOBJICHUIO?
Kakue peakiuu OTHOCATCS K MEXKMOJIEKYJIIPHOMY OKUCIICHHUIO - BOCCTAaHOBJICHUIO?

«3.]'ICKTpOXI/IMI/I'-IeCKI/Ie nmpoueccbn»

DnexTpoxuMuueckue cuctembl. Kimaccuduxarus sneKTpoXUMHYECKUX TPOIIECCOB.
lanpBarmveckwmii anement Jdanuaisa — Sxoown.

DNEKTPOABMKYIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

N3MepeHne 3neKTpOIHBIX MOTEHIMAIOB. PsiT cTaHAapTHBIX AJEKTPOJHBIX TOTEHIINAIOB.

CBOICTBa METAIIJIOB B COOTBETCTBUHM C UX ITOJIOKCHUEM B paRy HaHpH)KeHHfI.

S.
6.
7.

1.
2.
3.

VYpaBuenue HepHcra.
DNEeKTPOIN3 pacIlIaBoB U pacTBOPOB. KaToaHble 1 aHOAHBIE TIPOLIECCHI.
O6benuneHHbIN 3akoH @apases. Boixos no Toky.

«Koppo3ust MmeTa/s10B»
Uto Takoe koppo3us?

Kakue BUJIbI KOPPO3HHU BaM HW3BECTHBI?
QHGKTPOXI/IMI/I'-IGCKaH KOppo3us. AHOIIHOE OKHCJICHHE MeTaa U KaToOJHOC BOCCTAHOBJICHUC

OKHCIHTECIIA.

4.
S.
6.

[Iepeuncnure ciocoObl 3aTUTHI METAIIJIOB OT KOPPO3HH.
[ToueMy Bo3pociia CKOPOCTh BBIICICHHS BOJOPOIa TIPU JOOABICHUH COJIN?
CpaBHUTE Pe3yIbTATHI ONBITOB IO KOPPO3UH MTPU KOHTAKTE JKeJle3a U IMHKA, U KeJe3a U METHON

MIPOBOJIOKH B JTUCTHJUTHPOBAHHON U «MOPCKO» Bojie. I ie mpoiiecc mporekaer ObIicTpee U YeM BBl ATO
o0BsIcHUTE?

BapHaHTbl TeMAaTHYEeCKHUX JOMAIIHUX 3aJaHUM IJI caMOCTOSATEIbLHOM paﬁoTbI CTYACHTOB IO

TeEMaM



Jlomamnee 3agaaue Ne 1
no teMe «XHMHYECKasi TEPMOJIMHAMHUKA)

B nomarHem 3amaHuu 1o TeMe « XuMudecKkas TepMOJUHAMUKAY: TIepBasi 3a/1a4a OIICHUBACTCS B
2,5 6anna; BTopas — B 1,5 6aia; Tpetbs — B 1 Oas.

3amaga Nel

Juisa peakunun CHy o + COy () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOTIPOM3BOJIBHOTO TEUCHUSI PEAKIIMHU MPU CTAHJAPTHBIX YCIOBUAX M Mpu  Temreparype T = 927 OC,
€CJIM TEIUIOBOU 3P (HEKT peakiuu 10 3aJaHHOW TEeMIEPaTypbl HE U3MEHHUTCS. Y KOKUTE: a) BhIICIACTCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJ€ peakuuu; 0) MPUYMHY HANJICHHOTO W3MEHECHHS JHTPOIIHH.
PaccuunraiiTe TemmepaTypy Hadajia peaKiuu.

3agayga Ne2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO) = Ca(OH)3 () + CoH; (1), monb3ysch
CTaHJIAPTHBIMU TEIIOTAMU 00pa30BaHMS pearupyromux BemecTB. CKOIbKO TEIUIOTHI BEICTUTCS HITU
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoH,?

3ajgadga Ne3

[To TepMOXUMUYECKUM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pHeKT peakiuu:
Hyy + CO2)=CO ( + Ha Ory. TepmoxuMudeckue ypaBHEHHS:

a) Hp ® T Y0, = H,O () AH =-241,9 x]Ix;

6) 2 CO () + 02 ) — 2 C02 (™) AH = -566,2 KI[)K

Jlomamnee 3aganue No 2
o TeMe « XuUMHYECKAsA KHHETHKA)

B nomamnem 3amannu no teme «XUMUYECKas KUHETHKa»: NepBas 3ajada oreHuBaercsa B 1,5
6amna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTas u nsaras — B 1 6am.

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

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMon peakiuu, korjaa mnpopearupyet 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIu YBEIHUUUTh JaBlIeHHE B CHCTEMeE B JBa paza?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIUYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEMIEPATYPHBIH KOOPPUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo cKoiIbKO pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh pPeaKiuu?

3amaua Ne3

Haiinute HavaibHBIE KOHIIEHTPAIIUN NCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINH:
Fe (7 + H2O ) = FeO () + Hy (1), €ciiu paBHOBECHBIE KOHIIEHTPALUU PEATUPYIOIIUX BELIECTB PABHBL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3amaua Ned

Jia peakumonnou cucremel: CO ) + HO () = CO2 (y + Hj (7 HayanbHbIE KOHIIEHTpALUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasute yepe3 KOHIIEHTpAIMH PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITN:

N2(r) +3 H2(r) =2 NH3(1—)’ AH = -92,2 KI[)K;
COz(r) +C (= 2 CO(F), AH = +160,5 x/Ix;
CO(F) + Hzo(r) =CO, o T Hop, AH =-41,1 k]I x.



VYKakuTe HanpaBJieHUE CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS ATUX PEaKIUii: a) IpU MOHMKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIINICHWU NaBICHUS, €CIM TeMIeparypa
MOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PactBopbn»

B nomamnem 3amanum no teme «PacTBopel»: mepBas, BTOpas, TpeTbid W IMATas 3aJaud
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaua Nel

B xakom o6beMe BojbI cieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/MN?

PaccuuraiiTe: a) MaccoByl JOJIO BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIMIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ') THUTP; 1) MOJIbHYIO JIOJIIO0 BEIIECTBA B PACTBOPE.

3amaua Ne2

3aKOHYUTE MOJICKYJSApPHBIC W HAINWIIATE COKPAICHHBICE WOHHBIC YPaBHCHHSI peaKIuid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 10 JABa MOJIEKYJISPHBIX YPABHEHUS PEaKUUi K CIEIYIOIIUM HOHHBIM:

Ba®* + CrOs~ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H"— Zn** +H,S

3amaua Ned

Boruncnute pH 0,05M pactBopa cepHON KUCTIOTHI.

3amaya NeS

Kakwue u3 ciemyrommx coneit moasepratorcs ruaponnsy: Na,SiOs. Cu(NOs),. KBr? CocraBbTe
WMOHHBIE U MOJIEKYJSIPHBIE YPaBHEHHUS THUIPOJIM3a COOTBETCTBYMOMmUX coneil. Kakoe 3nauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Bozbl pactBopsiercst 2,17 T 3Toro
COEJIMHEHHS.

Jlomamnee 3aganue No 4
I10 TEME «I[ncnepcmﬂe CUCTEMBD»

3anaua 1
3o0Jb MONYYEH NyTEM CMEIIMBaHUsl pacTBopa A u pactBopa B. Omnpenenurte 3apsii 4acTUIl

MTOJTYYEHHOTO 30JI51 M HAIUIIATE (POPMYITY €r0 MUTICIUTHI.

PactBop | Va, C, PactBop Vg, C,
Bap. . A MIT MOJIB/TT B MIT MOJIB/TT
1 PbSO, Pb(NO3), | 20 0,001 1. K5SO, 10 0,04 M
3amaga No2

Hanummre hopMyiay MHULEIUIBI 30151, TOTYYEHHOTO MPU MOCTETIEHHOM MPWJIMBAHUHN K BOJAHOMY
pacTBOpy MEPBOM COJM, B3ATOW B M30BITKE, pa30aBICHHOTO PAacTBOpa BTOPOW COJIM. YKAKUTE 3HAK
3apsaga KOHHOHI[HOﬁ HJaCTHUIIBI. Kakoii wu3 OJICKTPOJIUTOB  ABJISICTCA HaI/IGOHee 3KOHOMHWYHbBIM
KOaryiasiTOpoM 3TOro 3071517



Bap. | PactBop 1 | PactBop 2 Koarynsrop
1 AgNO;; Kl NH.4CI; K;SOy; FeCls

3amaga Ne3
Bpruucnuth mopor Koaryssiud pacTBopa cynbdarta HaTpus, eciau gobasiaenue 0,003 a1 0,1 H.

Na,SO, Be3biBaeT koaryssuto 0,015 i1 30ms?

Jlomamnee 3aganue Ne 5
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE IIPOLIECCHI»

B nomamnem 3aganuu no teme «OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI»: TTEpBas 3a7a4a
ornieHuBaercs B 1,5 6amia; Bropas — B 2,5 O6aiia; Tpetbs — B 1 Oai.

3amayga Nel
[TonGepure KOIPGUIUEHTHI B ypaBHEHUSX OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIIHA.

YKaKUTE THIT KOKIOW PEaKIUu.

PaccunraiiTe SJIGKTPOABIDKYIIYIO CHIIy M ONPEICIIUTE HAMpaBICHUE CaMOIPOU3BOIHHOIO
NPOTCKaHWsT  TEPBOM  pEakUMW  MPH  CTAHJAPTHBIX  YCIOBHSAX,  HMCHOJB3ysd  3HAYCHUS
OKHCIIUTEIHLHO-BOCCTAHOBUTEIbHEIX MIOTEHIUAIOB:

Hl + HsPO, — J, + H3POs; + H,0

HNO, — HNO; + NO + H,O

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

NH4REO4 +H, — Re + NH; + HZO

KBrO — 0O, + KBr

3ajgaga Ne2

CocTaBbTe ypaBHEHHS OKHUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO, + NaNO, + H,O—

NaCrO, + H,0O, + NaOH —

Bi(OH)3 + Na)S,0g+ NaOH —

Bi 203 + C —

Mg + HN03 (pa36)_’

3amaga Ne3

Haubl n1Be okucnutenbHo-BocctaHoBUTeNbHBIe mapbl: KNO,;, KNOjz; u Pb(NOgs);, PbO..
[Tonb3ysick Tabnuileld CTaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX TMOTEHIIMANIOB, COCTAaBbTE
ypaBHEHHE BO3MOXKHOW peakumu B ykazaHHoi cpene (HNOs). Paccuumraiite 3HaueHme
ANEKTPOABIIKYILEH CHIIBI pEaKIIUU.

Jlomaimnee 3aganue Ne 6
10 TEMeE «3.11eKTp0ngnqec1me CUCTEMBD»

B momarrnem 3amaHuu 1o TeMe «JIEKTPOXUMHYECKHAE CUCTEMBI»: TIepBast 3a/1aya OICHUBACTCS B
1 Gamn; BTOpas — B 1,5 Gamna; TpeThs — B 2,5 6amna.

3amayga Nel
CocTaBbTe DJIEKTPOHHO-MOHHBIC YpPAaBHEHHS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOPAa3yIoIIeH peakiuy, MpPOTEKalome mpu paboTe TraJbBaHUYECKOTO 3JeMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHUECKOrO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSX.

[IprHSAB TOTEHIMAI aHOJA PAaBHBIM CTAaHJAPTHOMY 3HAYCHHUIO, PACCUMTAMTE KOHIIEHTPAIHIO
KaTHOHOB METaJlla B KaTOJAHOM pacTBope, Ipu kKoTopoit IJIC raibBaHHYECKOTO SJIEMEHTA YMEHBIIUTCS
Ha 0,02B.

3amaya No2



[IpuBenure cxembl BJEKTPOAHBIX MPOIECCOB M  MOJEKYISpPHBbIE YPAaBHEHHS PEaKIIHid,
MPOTEKAIOIINX TPU AJIEKTPOXUMHYECKOH Koppo3uu ranpBaHonapel Co/Ni: a) B kucioit cpeze; 0) BO
BJIQ)KHOM BO3/yXe€.

Onpenennure yObUTh Macchl aHOJA MPU KOPPO3UHM B KHUCIOHN cpene 3a 20 MHUH, €CIH CKOPOCTh
kopposuu cocrapmwia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJJIEKTPOJHBIX IPOLECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHME PEAKLIMU, IPOUCXOIAIIEH NP 3JIEKTPOIIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Bbraucnure ¢akTHueckoe KOJMYECTBO METallla, IMOJyYEHHOTO Ha KaToJe MPH DIICKTPOJIH3Ee
Co(NO3),, eciu 37eKTpOIIKA3 TPOBOAMWIM B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

VYKkaxuTe BO3MOKHBIE IPUUMHBI YMEHBIIEHUS BHIX0Oa METAJLJIA TI0 CPABHEHUIO C PACUETHBIM.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
110 TeEMaM

XumMuveckasi TepMOTAHAMHUKA

B tecrax mo teme «XuMHYecKas TEPMOAMHAMUKAY: IIEPBBIC IIECTh 3adaHnil onieHnBarTcs B 0,5
Oaia, cenpbMoe — B 1 0ain1, a BOCEMOE, AEBITOE U IECATOE 3a0aHusd — B 2 Oaa.

Tecr Ne 1

1. Ilpu paccMOTpEeHUH XUMUYECKON PEAKIUH cuUcCmemMa O3HAYaeT:
a) HUCXOJHBIC PeareHThI
0) MPOAYKTHl XUMUYECKOW peaKuu
B) PEaKIMOHHBIN COCYT
I) HCXOIHBIE PEareHThl U MPOAYKTHl PEaKIIuu
2. Ilepsblil 3aK0H (MepBOE HAYAJI0) TEPMOIMHAMUKHN MaTEMAaTUYECKH 3aIIUChIBACTCS TaK:
a) PV =vuRT B) K = Agp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sk30oTepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON crucTeMbl nossiaercs (AH > 0)
0) TeroBoit a3 ekt peaknuu otpunarenacH (Q< 0)
B) SHTAJIBIUS PEeaKIMOHHON crucTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHHE PEAKIIMOHHOIN CHCTEMBI MOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!

a) AUcr B) Q 1013
6) AHozgg P) AHct
5. Kakue u3 npuBeIeHHBIX PEaKIHUH SBISIOTCS SHAOTEPMUYECKUMU?
a) 1/2 Np+ 3/2 H,=NH3 , AH = — 46 K]I»x/mMomb
0) H,+4/20,=H,0, AH = -242 K]JI»/Mo01b
B) /2 N2+ 1/2 0,=NO , AH =90 K]I>x/momb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I>x/momb

6. Kakasg u3 HanmMcaHHBIX HMXKE PEAaKIMH OTBEYaeT TEeIuloTe oOpa3oBaHMs okcuja azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2N2+1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO +3H,0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :
CUuO () + C (rpagur) = CU (¢ + CO (1), morsotmsock 22 /I TEmIoThI.
OuTanenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735



8. Husa peakmum  NiO ) + C (pagum = Ni @ + CO (. Onpenenure BO3MOXKHOE HAIPABICHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKLIMY IIPU CTAaHAAPTHBIX YCIOBUSX U Ipu TemnepaTtype 627°C.

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

B otBere ykaxkwure 3HaueHUs sHepruum ['mOOca mpu cTaHAAPTHBIX YCIOBUSX,

627°Cu TeMieparypy Hadyajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONHUS IPU PA3TI0KEHUN KapOOHaTa KabIus?
a) yBeIMYMBaETCS B) HE YMEHbIIIAeTCs
0) yMeHbIIaeTcs T') HE 3HAI0
10. JTannas peakius:
2KC103 (TB) —2KCl (TB)+302 (r) AH<O
MO3KET CaMOIIPOU3BOJIBHO NMPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMHu4YecKkass KHHETHKA

IIpY TeMIEepaType

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

—B 2,5 Oamna.

Tect Ne 1

1. Pazgen XHUMUU, H3y‘IaIOHlHﬁ CKOPOCTHU U MEXAaHNU3MbI XUMHUYCCKUX peaKHHfI, Ha3bIBACTCsA

a) XMMHAYecKast TepPMOIHHAMHKA

0) TEpPMOXUMHS

B) XUMHYECKas KHHETHKA

2. CkopoCTb XMMHUYECKOH peaKiyu — 3TO ...

a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOIYETCS OJTHO M3 UCXOIHBIX BEIECTB

6) N3MCHCHHUEC KOJIMYUCCTBA BCUICCTBA PCATCHTOB (I/IJ'II/I HpO,Z[YKTOB) pCaKknuu B €AMHUIY BpCMCHU B

enuHNIle 0o0BeMa

B) KOJINYECTBO BEUIECTBA POIYKTOB PEAKLIMN K MOMEHTY OKOHYaHMsI peaKkLuu
3. B kakux eguHHUIIAX BBIPAKAETCS CKOPOCTh XUMUIECKOH peaKinm?

a) MOIb 1 ¢

0) Ge3pa3zmepHast BeIMUYUHA

B) MOJIb" C

4. Ot kakux (pakTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIuii?

a) OT IPUPOJIBI PearupyroINX BEIIECTB

0) OT TeMnepaTypsl

B) OT 0ObeMa peakIIMOHHOTO cocy/a

5. CocTtossHME  XUMHYECKOTO  pPAaBHOBECHS  OOpAaTHMBIX  IPOIIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIICHTPAIUSIMH MPOIYKTOB peaKuu

0) PHeprueil akTUBU3AIUN

B) KOHCTAHTON PaBHOBECHS

6. Kak 3anmuceiBaeTcs BhIpakeHUE I CKOPOCTU PEAKLIUU

4 NO o T 6H,O0=4 NH3(r) +5 Oz(r)

KOJINYECTBCHHO



a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°

7. Kak 3anuiercs BeIpaKeHUe 7151 KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Ky = [C][D]/ [A][B]
») Kp = [A][B] */ [C][D]

8. Kakoii oTpe3ok Ha AuarpaMMe oKa3bIBaeT 3HaUYeHue TerioBoro dddexra peakiun?

ayl K "
4
0)2 2
v
B) 3 i
’/ 1 3
— A\

v

XOJI pEaKINK

9. YT0 MOXHO CKa3aTh O peaKIiu, N300paKCHHOM Ha IuarpaMmMme K Borpocy 8?
a) 9K30TEepMHUYECKasl pPEaKIIHs
0) SHIOTEepMHUYECKAs PEaKITUs
B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBuomecue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMEIIAaeTCs BICBO.
a) IPU IOHW)KCHUH TeMIIepaTypbl
0) IIpH MOBBIMICHUHU TEMITCPATYPhI
B) IIPH MOBBIIICHUY JIaBJICHUS
11. Jinsa peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HexoTOpO# TeMmepaType KOHCTaHTa PaBHOBECHs
paBHa 0,8. PaBHOBecHass KOHIEHTpallus BoAOpoAa paBHa 1,2 Monb/n. Beruucnure HCXOAHYIO
KOHIICHTPALIMIO BOJIOPO/IA.
a) 1,2
0) 3.5
B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOphI»: MepBOe 3agaHHMe OICHMBaeTcsl B | Oayur; BTOpOE, TPEThE,
4eTBEPTOE, MIATOE U MIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCBMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. Inst ypaBuenus peaxiun Cu SO4 + KOH —... cokpaliieHHOE MHOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K*+ S04 = K,SO4
2) Cu* + S0, +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH)z{ + SO,
4) Cu**+20H = Cu(OH)
2. Macca (B r) xnopuna Hatpus B 300 mu 0,2 M pactBopa paBHa

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

4. Ins monmasyienust ruapoiusa xiaopuaa xpoma (I1I) cnengyer
1) 106aBHUTbH COJSHYIO KUCIIOTY
2) 100aBHTH MICIOYb
3) pa30aBHUTH paCTBOP BOAOK



4) TMOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
KO3 PHUIIMEHTOB B YPaBHECHUU HEOOPATUMOM JMCCOIMUAIIH PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMmocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute MpoM3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,7.10° 4)2,31-10°°
7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE
1) macchl BEmEecTBa K Macce BOJIbI
2) KOJMYECTBA BEUIECTBA K 00BHEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnmaObIM 351eKTpoarTaM OTHOCUTCH ...
1) ruapoKCUa aMMOHUS
2) TUAPOKCHU Kaus
3) xJIOpUa KaabIIHsI
4) MapraioBas KHCJI0Ta
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IMISIOYHYIO WU KHUCIYIO Cpeny.
[IprunHO# 3TOrO SABIAETCS ...
1) snekrponus cosuei
2) AUCTPONOPIIMOHUPOBAHUE COJICH
3) ruapaTupoBaHHUE COJICH
4) ruapoaus conei
10.35ayenne PH uncroit Bosbt ipu 25°C cocrasisieT
N1 2) 7 3)0 4) 10
Marnurtoropckuii Texuudeckuii yausepceuret um. [.J1.Hocosa

I[I/ICHepCHbIe CHUCTEMBbI

B tecrax mo teme «I[I/ICHGPCHHC CUCTCMbBID»:. IICPBOC, BTOPOC, TPETHEC M YCTBCPTOC 3aJaHUA
OIICHUBAIKOTCS B 1 6ann; IATOC U ICCTOC 3aJaHusd - B 3 Oaina.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1) wmenbie 1 HM
2)  Gomabire 100 HM
3) ot 1um g0 100 am
2. Kakme wHOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MOJIOKUTENBHBIN 3apsan?
1)  kaTHOHBI
2)  aHUOHBI
3)  mosspHBIE MOJICKYII
3. Jlnsg Kakoro 3JeKTPOJUTA IMOPOT KOATYIISAIIMU KOJUIOUIA C MOJIOKUTEIILHO 3apsyKEHHOM YacTHIIEi
JIOJDKEH ObITh HAMMEHBIIIM?
1)  xuopun Kanus
2)  cynbdar Kanus
3) oprodocdar kanus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOH JIEKTPOJIUT UTPAET POJIb HOHHOTO cTa0uan3aropa?
1)  xmopun xene3a (111)
2) Bom;a
3)  rUApOKCHI Kaus



[Tpu B3zammopeiictBur 20 ma 0,001H mutpara cBunama (1) ¢ 10 ma 0,02H cynbdarta xamus
obpa3yercs 30116 cynbdara cunma (I1). K kakomy amekTpomy J0MKHBI IepeMeaTbcss YaCTHIIBI
JUCIIEPCHOM (hasbl IPH IEKTPpOH3e?

1)  HaxXomATCs B COCTOSHHM JMHAMHUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHony

B nBe k01061 HanmuTO 1o 50 Mt 307151 THAPOKCHAa xelne3a. [1jis Toro 4Toobl BbI3BaTh KOATYIISILIHIO
3011 TOTPeOOBANIOCH J00aBHUTH: B nepByto — 5,3 M 1H pacTBopa xmopuaa kanus; B Apyryto — 18,7
M 0,001H pactBopa docdara HaTpus. BeraucauTe mopor Koaryasiui Kaxaoro dJIEKTPOJIUTA.

OKHCIAUTEITbHO-BOCCTAHOBUTEIbHBIE MpouecChl

B tecrax nmo teme «OKHMCIUTETHLHO-BOCCTAHOBUTEIIbHBIE MPOILIECCHI»: MEPBOE, BTOPOE, TPETHE,

4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsSTOE — B 2,5 0ajUIOB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...

\9)

(98]

o)

o0

\O

1) yBeaMYMBAaeT CBOKO CTEICHb OKHCICHHS
2) TPUHHUMACT 3JICKTPOHBI
3) oTmaer CBOM ANIEKTPOHbBI
. IIponecc BOCCTaHOBIIEHUA UMEET MECTO B Cllydae, KOrja ...
1) HeiTpanbHBIC aTOMBI IIPEBPALIAIOTCS B OJIOKUTEIbHO-3aPSKCHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HIOHA YMCHBIIIASTCS
3) OTpHLATENBHbIH 3apsi/1 HOHA YBEIHMYHBACTCSI
. I3 mpencraBineHHbIX HUXKe peakunii kK OBP nucnponopuinoHupoBaHUsS NPUHAIIIEHKHUT ...
1) S+ 2HNO;3 = H,SO, + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS

. K BoccTaHOBHTEIISIM OTHOCSTCH ...

1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI

. CTeneHn OKHUCIICHHS KUCIIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...

1) a)-2;6)-2
2) a)—-2;06)+2
3) a)-2;0)-1

. [lepmanranat kanus B OBP, npoTekarommx B KUCION cpeie, BOCCTAHABIMBAETCS JI0 ...

1)  xaruona Mn?*
2)  Manrasar-nona MnO;%
3)  okcuaa mapranmna (1) MnO

. B peaknuu, mporekaromieii mo cxeme Cr,S; + KNO; > K,CrO4 + K;SO4 + NO okucienuro

MIOJIBEPTAIOTCS CIICTYIOIIUE HIIEMEHTHI ...
1) asorucepa

2)  cepau XpoMm

3)  XpoM H a30T

. Cymma k03(ppu1IMeHTOB B peakiuu, MpUBEeHHOH B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35

. Cymma ko3 dunuenton B peakiiun KMnOy4 + HClyopy = ... paBHa

1) 30 2) 26 3) 35

3J1e1ch0ngnqec1me CHUCTEMBbI



B Ttecrax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBI»: IEpBOE, BTOPOE W IIATOE 3aJaHUs
oLleHUBarOTCs B | 6asut; TpeTke U 4eTBepToe 3a1anus— B 1,5 6ana; mecroe U ceapmoe — B 2 6aa.

Tect Nel
1. DnekTponHBII MOTEHIIMAT ONPEAESIOT 0 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kamneiipona
3) Boabimana
4) Appenunyca
2. Paccunmraiite DJIC ranpBannmdeckoro siemeHta MQIMQ@SO,||CuSO4|/Cu mpu cranmapTHBIX
YCIIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTsl 00pa3yroTcs Ha KaTojie U JIEKTPONIM3e pacTBOopa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIOTa
4) KuCIoposa
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHH dJICKTPOJH3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakags w3 mnpuUBENEHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HallpaBJIeHUN?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu—...
6. Bpluuciure Maccy IMHKA, MOJNYYEHHOTO TPU JJIEKTponu3e cyiabdaTa IUHKA, KOTOPHIHA
npoBoauiv B TeueHue 20 cex mnpu cuie Toka 1A
1) 2,1-10™
2) 0,05
3) 0,013
4) 6,7-107
7. TlpuBemuTe CXeMbl OHIIEKTPOAHBIX IMPOIECCOB U MOJEKYISIPHOE YpaBHEHHE peakIuH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKONH KOpPpO3WH raibBaHomapsl Zn|Mg B CEpHOKHCIION
cpexne. B orBete ykaxkure cymmy K03 pUIIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8



MNPUJIOXKEHMUE 2
7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyembie pe3yJbTaTbl O00yYeHUS] W OLIEHOYHBIE CpPeACTBA IS NPOBEdEHUS
MPOMEKYTOYHOM aTTeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNHT

OneHouHble CpeaCTBa

VK -1: Crioco0en

OCYHICCTBJISITh KpI/ITH‘l€CKI/Iﬁ aHaJIu3 HpO6J'IeMHBIX CI/ITyaHI/Iﬁ Ha OCHOBC CUCTCMHOI'O ITOAX0J4, BLIpa6aTbIBaTB CTPATCTUIO nercTBUi

VK-1.1:

AHanuzupyeT npoOIeMHYIO
CUTYAIIMIO KaK CUCTEMY, BBISIBIISIS €€
COCTaBJISIIONINE U CBSI3U MEXAY HUMU

Ilepeuenv meopemuueckux 60npocos:
1. OCHOBBI XMMHUYECKOM TEPMOJMHAMHUKHU: CHUCTEMa, TEPMOJAMHAMUYECKUE IapaMeTphl
CUCTEMBbI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOJIUHAMUKH.
2 OHepreTuka XMMHUYECKHUX IIPOLIECCOB.
3 DHTAIBNU. 3aK0H [ 'ecca U clIeICTBUA U3 HETO.
4 OHntponus. YpasHenue bonbiimMana. Bropoil u TpeTuii 3aKOHbI TEPMOIUHAMUKHU.
5 Oueprus ['m66ca. HampapiieHus XMMHUECKHUX MPOIECCOB.
6. Xumnueckasi knHetuka. CKOpOCTh XUMUUYECKOW peakiuu. CpeaHsast U UCTUHHAST CKOPOCTH
peakunn. Kunernueckas kpupasi.
7. CKOpOCTh peakliui U METObI €€ PeryIUPOBAHMUS.
8. Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.
9. DHeprusi akTUBauu. AKTUBUPOBAHHBIA KOMILUIEKC. Y paBHEHHE AppeHuyca.

10. Karanuzaropsl U KaTaIUTHYECKHE CUCTEMBbl. | OMOT€HHBIN KaTanus.

11. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHBbIN KaTaJIn3.

12. Xumuueckoe paBHoBecHe. KoHCTaHTa XMMHUYECKOIO paBHOBECHS.

13. Cwmemenune xumudeckoro paHosecus. [Tpunnun Jle [larense.

14. PactBopbl. CiocoObI BeIpaskeHUs! KOHLEHTPAIUK PacTBOPOB.

15. PactBopb! 21ekTpoiauToB. CTeneHb U KOHCTaHTa IEKTPOIUTUYECKON TUCCOLMaluU. 3aKOH
pa36asnenus OcTBaibaa.

16. Huccornmanus KHCIOT, OCHOBAaHUM, CoJiei. AM(OTEpPHBIE JIEKTPOJIHUTHI.

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

18.  uccoumanus Boasl. loHHOe npousseneHue Bojsl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTa THIPOIH3a.

20.  Jucnepcusie cuctemsl. Knaccudukanus. Jlnopunbabie u 1uodoOHbIE KOIITOUIBI.

21. CtpoeHure KOTOUTHBIX YaCTHUL.

22. Koarymnsiuust KoJuIouJHbIX pacTBOPOB.

23. OKHCIIUTENEHO-BOCCTAHOBUTEIILHEIE CBOICTBa BEIIECTB. Knaccudukanus

OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ.




Kon Nuaukatop AoCTHXEHUS
OneHoyHbIe CpeaCcTBa
WHJUKaTOpa KOMITETCHIINHT
24, DIJIEKTPOXUMHUYECKUE CUCTeMBI. 3akoHbl Dapanesi. DNEeKTPOAHbBIN MOTECHIUA.
25. ["anpBannyeckuii anemeHT Jlanuasms SIkoOu.
26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKkTpoau3a.
27. DNeKTponan3. AHOJHBIA M KaTOJHBIA IIPOLIECCHI MPU 3IEKTPOSInU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Koppo3sus. Buasr koppo3un. CriocoObl 3auThl METAIOB OT KOPPO3HH.

Ilpumepnvle npakmuyeckue 3a0anus:

1. Onpenenure TEpMOIAMHAMUYECKYIO BO3MOXKHOCTD ITpoTekanus peakuun CaO ) + 2 Cy) =
= CaC; (¢ + CO(r), AH; = 460 x>k ipu cTaHIapTHBIX YCIOBHAX. Paccuuraiite TemMnepaTypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/momsK; S(CaCjy)= 70 Jx/Monb-K;
S(CO)=197 Hx/mons-K.

2. TomoreHHas peakuusi mporekaer mo ypaBHeHuto H, ) + L y = 2 Hly. Hauanpnas
KOHIIeHTpanuss Bojxopoaa 2,1 monbs/n, uoma 1,5 mons/n. Bo CKOIbKO pa3 M3MEHHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopona?

3. B 2 n pactBopa runpokcua kanbius conepxkurcs 478,8 r Ca(OH),. [Inotnocts pactBopa 1,14
r/mi. Paccumraiite crnemyromue KoHueHTpamuu moixyduBiierocs pactBopa: @(Ca(OH),); Cy; Cox;
Cm; N(Ca(OH)) u N (H20); T.

4. Omnpenenure MNPOAYKTHl PEAKIHH B CIEAYIOMIMX B3auMoJehcTBUsIX. Hamummre ux B
MOJIEKYJISIPHOM U MOHHOH (opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

5. HanmcaTh MOHHBIE U MOJIEKYJISIpHBIE YpaBHEeHUs peakuuit ruaponunza coneil: KzPOs; NapSOy;
ZnC|2.

6. CocTaBbTe ypaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

7. HanucaTth 5JIEKTPOHHBIE YpPAaBHEHMS DSJIEKTPOAHBIX IPOLIECCOB, YPAaBHEHUE CYyMMAapHOU
TOKOOOpa3yrome peakuuu, BeIYUCIUTh DJC raapbBaHUYECKOTO HJIEMEHTa, €CIU KOHIEHTpaIluu
MOHOB METAJJIOB PaBHBI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/I.

YK-1.2: Kputnuecku o1ieHMBaeT HAJAEKHOCTb Ilpumepnvie npakmuueckue 3a0anus

HMCTOYHUKOB MH(pOpManuu, paboraeTt
C MPOTUBOPEUNBOM HHPOpPMAIIHEH U3
pa3HbIX HMCTOYHHMKOB, OIpeAeNnseT
po6ebl B uHpopMaluy,

1. dna peakuun CHy ry + COy () = 2 CO () + 2 Hy () onpeaennute BO3MOKHOE HalpaBIeHUE
CaMOIPOU3BOJILHOTO TEYEHUS PEAKIIUH [TPU CTaHIAPTHBIX YCIOBUIX U pu  Temmneparype T =927OC,
ecnu TeIioBOM 3(dekT peakuwu 10 3aJaHHOW TEMIIEpaTypbl HE HM3MEHUTCA. YKaKHUTE: a)
BBIICTISIETCS] WJIM TIOTJIONIATCS DHEPIHsl B XOJA€ pPeakiuu;, 0) MPUYMHY HAWJIEHHOTO W3MEHEHUS




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIIUN

O1eHOYHEIE Cpe€acTBa

HEOOXO0IMMOI
poOJIeMHOM
MIPOCKTUPYET
yCTpaHCHHIO

JUIA PCUICHUA
CUTyalluu, n
npoueccol IO  HUX

sHTponuu. Paccunraiite TemnepaTypy Hadaja peaKii.

2. BripaszuTe uepe3 KOHIEHTPAIMHU PEareHTOB KOHCTAHTHI PAaBHOBECHUS CIICAYIOIINX PEaKIHi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMEILICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEaKLUi: a) MpU MOHMKEHUH TEMIIEPaTyphl, €CIIM JaBJICHUE TOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIH TEMIIepaTypa MOCTOSHHA.

3. CkoIbKO MUUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpeOyercs s npurorosieHus 2 i1 0,25M pactBopa?

4. Kakuwe u3 cienyrommux coiseit moasepratorcs ruaponusy: NaySiOs. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSpHBIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYIOIIMX coiel. Kakoe
3HaueHune pH (< wim> 7) UMEI0T pacTBOPHI ITUX COJCH?

5. 3ok rEIPOKCHIA MarHus mosydeH myreM cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsij 9acTUI] TMOJYYCHHOTO 30JISI U HAMUIIUTE
dbopMyIy ero MUIIEIUIHI.

6. PaccunraiiTe >JeKTPOABIKYIIYIO CHIY U ONpPEIETUTE HalpaBICHUE CaMOMPOM3BOJIHLHOTO
MPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIOBHSIX, UCIOJNB3YS 3HAuCHUS
OKHUCIINTEIHLHO-BOCCTAHOBUTENBHEIX IToTeHmanos Hl + HiPO, — J, + H3PO3; + H)O0.

7. TlpuBeaute cXeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYISPHbIE YpaBHEHHUS pPEaKIuH,
NPOTEKAIOIIUX MPH 3JICKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioii cpene; 0) BO
BIIQXXHOM Bozzyxe. OnpenenuTe yOblIb MacChl aHO/Ia TIPY KOPPO3HUH B KUCIIOH cpene 3a 20 MUuH, eciu
cKopocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe AJIEKTPOHHO-MOHHBIE YpPaBHEHHS AJIEKTPOJHBIX IMPOLIECCOB (aHOA HHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHUE PEAKIINH, TPOUCXOIAIICH MpH dieKTposnie pactBopa CoSO4 Brramcnure
(bakTHYecKoe KOJUYECTBO MeTaylia, MmojydeHHoro Ha karoge mpu snektpoiuse Co(NOs),, ecin
DIIEKTPOJIM3 TPOBOJMIM B TedeHWH | 4. Beixox Meramna mo TOKy coctaBui 85%. Ykaxure
BO3MO)KHBIE PUYMHBI YMEHBIIIEHHUS BBIX0J1a METAJUIA 110 CPABHEHUIO C PACYETHBIM.

YK-1.3

Pa3pabatbiBaeT M comepxKaTenbHO
APTYMEHTUPYET CTPATETHIO PEIICHUS
MpOOJIEMHON CHUTyallud Ha OCHOBE

CHUCTEMHOTO u
MEXIUCHUIIIIMHAPHOTO  MOJXOJO0B;
CTPOMT  CLIEHapUH  peallu3aluu

CTPATCruun, OHNpCACIsAsl BO3MOIKHBIC

Ilpumepnvie npakmuyueckue 3a0aHu::

1. Onpenenuth, ¢ KAKUMU M3 YKa3aHHBIX HI)KE BEILIECTB MOXET B3aMMOJEHCTBOBATH PacTBOP
TUAPOKCUAA Kanus: WomoBomopoaHas kuciorta, ximopun meau (ll), oxcun yrmepoma (1V), oxcun
ceunua (ll), rugpokcun amoMuHus, ruapokcua aMMmoHusi. CocTaBbT€ ypaBHEHHUS BO3MOMXHBIX
peakuuii B MOJIEKYJISIpHOW U MOHHO-MOJIEKYISIpHOU (opmax.

2. Ompenennure BO3MOXKHOCTH BOCCTAHOBIIEHHsSI Okcuma xene3a Fe3O, yriepomom mpm
CTaHJapTHBIX ycnoBusx, u Temneparype 1100 K. Peakiust Boccranosnenust Fe304: Fe304) +4C ) =




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIIUN

O1eHOYHEIE Cpe€acTBa

PUCKM U Tpeasaras IyTH
YCTpaHEHUS

ux

= 3FE(K) + 4CO(F)

3. TemmnieparypHublit ko3 unmeHT peakuuu paBeH 2,5. Kak ©3MEHUTCS CKOPOCTh PEAKITNH: a) IPH
noBbIIeHHH TeMriepatypbl oT 60 mo 100°C; 6) npu oxJakXIeHUH peaknuoOHHON cMmecu OoT 50 10
30°C?

4. s obparumoit peakuun Fe304x) + Hypy = 3FeOk) + HoO(r)3anumnTe BbIpaskeHNe KOHCTAHTHI
paBHoBecust AH°, xk/bx = + 69,8. Ilpemnoxure cnocoObl yBeIWYEHUs] KOHLUEHTPALUU MIPOTYyKTOB
peaxiuu.

5. Ilpm mnpoKaJMBaHMM METAJUIMYECKOTO THTaHAa oOpasyercss OeJblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCsi B KOHIEHTPUPOBAHHOW CEpHOM KHUCIOTE€ M CIUIABISETCS CO IMIeNoublo. YTo
npeCTaBisieT co0ol 3To coennHeHne? Hanmummre ypaBHEHUS BCEX YKa3aHHBIX PEaKIUii.

6. CKoOIbKO MUJUIMIUTPOB 96%-HOro pacTBOpa CEpHON KHUCIOTHI C MIOTHOCTHIO 1,84 r/mi
notpedyercs s npurorosienus 2 i1 0,25M pactsopa?

7. Kakue BemecTBa M B KaKOM KOJHUYECTBE BbIIENATCS Mpu npoxoxaeHuu 48250 K
aJeKTpUYecTBa 4epe3 pactBop xisopuaa mapranua (l1)? CocraBpTe cxemy 3JIEKTPOJU3a 3TOTO
pacTBopa.

8. AnroMuHUM ckilenan ¢ Meablo. Kakoif u3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpHOM
KHUCTIOTHI ¥ aTMocdepe BiIakHOTo Bo3ayxa? CocTaBbTe CXEMbI SJIEKTPOXHUMHUECKON KOPPO3HH.

9. [IpoBecTr aHaIM3 BIUSHUS KOHIEHTPAIMKA HAa CKOPOCTh XHUMHYecKor peakmuu Na,S;03 +
H,SO4 = S + SO, + NaySOs4 + HyO mo skcnepumeHTanbHbIM JaHHBIM. [IpoBectu 00paboTKy
MOJIYYEHHBIX JIAHHBIX C HCIOJIb30BAHUEM COBPEMEHHBIX HWH(OOPMAIMOHHBIX TEXHOJIOTHIA.
Pe3ynbTarhl ONTOB MpPEACTaBUTH B BUJIE TAOTHUIIBI 1.

Tabmuna 1
Howmep O0Bem, M1 KoHnuenTpanus Bpems Ckopoctb
OITBITa Na,S,04 H,O H,SO, Na,S,03, 102 | mosmBnenus peaknuu, 102,
MOJIB/JI MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

IIo naHHBEIM Ta6JII/II_[LI 1 IOCTPOUTH I’ pa(bI/IK 3aBUCHUMOCTH CKOPOCTH PCAKIIUN OT KOHIICHTpAallUun




Kon Nuaukatop AoCTHXEHUS

OI_[CHO‘IHBIG Cpe€acTBa
HHJUKaTopa KOMIICTCHII U

THOCYyNb(aTa HATpHs, OTIOXKHB Ha OCH adciucc kKoHueHtpamuto Nap,S;0s3, a Ha ocu opauHAT —
CKOPOCTh PEaKIIHH.
Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU THOCY/Ib(haTa HaTPHsI.




0) Ilopsiok MpoBeaeHUsI MPOMEKYTOUYHOM aTTeCTAIUU, IOKA3ATeJ U KPUTEPUH
OLlCHUBAHMUSL:

[IpomexyTouHas arrecTalysl MO JUCHUIUIMHE «XHUMHUS» BKIIOYACT TEOPETUUYECKUE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJ]aHusl, BBISBIIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHUN U BIIaJCHU, MPOBOIUTCS B hopMme
3aueTa.

3aueT 1Mo JaHHOW AMCUHUIUIMHE IMPOBOAMUTCA B YCTHOW (opme Mo Omieram, KakIblid U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3aUema:

«324TEHO0» - OOYYaIOUIUICS JIEMOHCTPUPYET MOPOTOBBIA YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHUEC OTHACJIBHBIX 3HaHI/II\/JI, YMGHHﬁ, HAaBBIKOB, O6y‘-IElIOIIIHI71C5I HUCIBITHIBACT 3HAYUTCIIBHBIC
3aTpyJHEHHS PU ONIEPUPOBAHUY 3HAHUSMU M YMEHHUSAMH IIPU UX MIEPEHOCE Ha HOBBIE CUTYALIUU;

«He 32a4TeHO0» - O0yJAIONTUICS HE MOXKET IT0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



