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1 Ilesiu ocBOEHMSI AMCUMILTAHBI (MOIYJIsA)

[{enssMu1 OCBOEHUST TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMWH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUYECKHX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MTPaKTUYECKON NeITeIbHOCTH.

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

Juctumuimaa XuMmus BXOIUT B 0a30BYH 4acTh y4eOHOro IUTaHa o0Opa3oBaTeNbHOM
IIPOrpaMMBl.

Jnsg  u3ydeHus  AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI AUCLIUIUINH/ IPAKTUK:

«Xumus» 0obeMe IporpamMMbl CpeiHen 0011e00pa3oBaTeIbHON HIKOJIbI

3HaHus (YMEHUs, BJIaJIEHUs), OJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YUSHMSI AUCHUIUINH/TIPAKTHK:

be3zonacHOCTb KU3HEAEATENbHOCTH

TexHonorust KOHCTPYKIMOHHBIX MaTepUaoB

TexHonornyeckue JMHUM U KOMILJIEKChl METAJUTYPTUUYECKUX LIEX0B

3 Komnerenuun ody4arouerocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHHUS

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBOeHMsS AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydarOIIUUCSA OJIKEH
o01afaTh CIeAyIOIUMU KOMIETEH UMM

CTpyKTypHBII [Tnanupyemble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIETEHINH

JIIK-1 ymeHueM ucroib30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILJIMH B
npodeccHoHaNbHOM e TENbHOCTH, TPUMEHSITh METO/Ibl MATEMAaTUYECKOTO aHAIHN3a
MOJIETTUPOBAHHUS, TEOPETUUECKOTO M SKCIIEPUMEHTAIBLHOTO UCCIEA0BAHUS

3HaTh - OCHOBHBIC XUMHNUYCCKHUE ITOHATHUS, ITOJTOKCHUSA 1 3aKOHBI,

- COBpCMCHHBIC HAITPABJICHUA PA3BUTUA HAYUHBIX TeoprI;

- MECTOABI TCOPETUICCKOI'O0 U OKCIICPUMCHTAJIBLHOT'O UCCIICAOBAHN S B obnactu
XUMHNHU

YmMmeth - pemaTh pacyeTHBIE 3aJa4M IPUMEHHUTENIBHO K MaTepraily porpaMMsl;
- IPOTHO3UPOBATH BO3MOKHOCTb ITPOTEKAHUsI CAMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JINYHBIX XUMUYECKUX CUCTEMAX

Brnanets - HaBBIKAMU TTPUMEHEHHUS OCHOBHBIX XMMHUYECKHX 3aKOHOB B
npohecCHOHANEHOM e TeNbHOCTH,

- MPAKTHYECKUMHU HABBIKAMH TEOPETHIECKOTO M DKCIIEPUMEHTATHLHOTO
WCCJICIOBAHMSI B 00JIACTH XUMUHU

OIIK-1 CIIOCOOHOCTHIO K TPUOOPETEHUIO C OOJBIIION CTETIEHBI0 CAMOCTOSTEILHOCTH HOBBIX
3HAHWU C MCTOJIh30BAaHHUEM COBPEMEHHBIX 00pa30BaTEIIbHBIX U HH(POPMAITMOHHBIX TEXHOJIOTHIMA

3HaTh - COBPEMEHHBIE TeHJICHIINH PA3BUTUS XUMHH, €€ POJIb U 3HAYCHHE B
COBPEMEHHOM HayKe M POMBIIIJIEHHOCTH;

- COBpCMeHHBIG I/IH(bOpMaI_[I/IOHHLIC TCXHOJIOTUU I HpI/IO6peTeHI/IH HOBBIX
3HaHUI B 00JIACTU XUMHU




VYMeTh

-000011aTh, aHATTM3UPOBATH U OIICHUBATh HH()OPMAITHIO: TEOPHH,
KOHIENIINH, (DAKTHI C IETBI0 TPOBEPKU TUIIOTE3 U HHTEPIPETAIIUHU TaHHBIX
pa3IMYHbIX UCTOYHUKOB[]

- IPUMEHSTH COBPEMEHHBIE HHPOPMAITMOHHBIC TEXHOJIOTHH JIJIsl 00pabOTKH
pe3yJIbTaTOB XUMUYECKUX HKCIIEPUMEHTOB

- IpUOOPETaTh HOBBIC 3HAHUS 10 XHMHH C TIOMOIIBIO HHPOPMAITMOHHBIX
TEXHOJIOTHI

Bnanets

- HaBBIKAMU KPUTUYECKOTO MBIIUICHHUS, aHAIN3a U CUHTE3a,;
- “H(GOPMAIIMOHHBIMHU TEXHOJIOTUSAMH ISl aHAJIN3a COBPEMEHHBIX
JOCTH)KEHUI XMMHHU B 00JIaCTH MPO(ECCHOHATBHON AEATEIbHOCTH




4. CTpyKTYypa, 00bEM U coiep KaHue TUCUMTILTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3a4eTHIX eauauI] 108 akaza. vacoB, B TOM UucIIe:
— KOHTaKTHas pabora — 52,8 akaj. 4acoB:
—ayauTopHas — 51 akaj. 4acos;
— BHeayauTopHas — 1,8 akaj. yacos
— caMmocTosTeabHas paboTa — 55,2 akaj. 4acos;

®dopma aTTecTaluy - 324ET

AynutopHas s s
KOHTaKTHast paboTa E z ®Dopma TeKyIero
Pasnen/ Tema § (B akaz. yacax) E E{ Bun § KOHTPOJIS Kot
N — : g O | CAMOCTOATEILHON | YCHEBACMOCTHHL |\ W0 o
@) 2 5 paboTs MIPOMEKYTOYHOM
Tlex. nmab. | mpaxr. zS aTTeCTAIMH
3aH. 3aH. | O &
1.
- oopmIieHHE
oTyera mno
71a00paTOpHOI
pabore; 3amura
- pelieHue 1a00paTOpHOI
1.1 Xumuueckast TepMOTUHAMHUKA 6 421 8 HOMaHJHerO_ pacoTh. JUIK-,
3aganus Ne 1; Jomannee OIIK-1
- 3amadue Ne 1.
camoctosiTensHoe | TectupoBanue.
M3y4eHHe yueOHOH
U Hay4yHOH
JUTEPATyPhI
- oopmiieHnEe
oTyera no
71a00paTOpHOI
pabore; 3amura
- perieHue 71a00paTOpHOI
1.2 Xumuueckast KHHETHKA 2 4 2 7 JIOMAIITHETO paoTEL JUTIK-,
3amganusa Ne 2; Jomanaee OIIK-1
- 3amanue Ne 2.
camoctosiTensHoe | Tectuposanmue.
u3ydeHue y4eOHOH
Y HAYy9HOH
JIUTEPATyPHI
- oopmnenue
oTyera o
71a00paTOpHOI
pabore; 3amura
- perieHne TabopaTOPHOM
1.3 Pactsopsi 8 401 10 JIOMAIITHETO paboTshl. JIIK-1,
3aganus Ne 3; JomaniHee OIIK-1
- 3amanue Ne 3.
camoctosiTenpHoe | TecTupoBaHUe
u3yucHHe y4eOHOH
U Hay4HOH
JIUTEPaTyphl




- oopmieHHE

oT4era no
o |
1.4 [TucniepcHbIE CUCTEMBI 4 2 6 - na6§§g§;3${on i[)rlélli-ll
CaMOCTOSTENbHOE
.| Tecrtuposanue
u3yucHHe y4eOHOM
U Hay4HOH
JIUTEPaTyphl
- oopmieHHE
oT4era o
nabopatopHoOn
paborte; 3amura
- pelieHHe nabopatopHon
15
JIOMAIIHETO paboThlI. AIIK-1,
OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIC 4 2 6
3aganus Ne 4; Homaninee OIIK-1
TIPOLIECCHI
- 3amanue Ne 4.
camocrositeabHoe |  TectupoBaHue
M3y4eHne yueOHon
U Hay4yHOH
JUTEPaTyphI
- oopmIieHHE
oTyera mno
1a00paTOpHOI
pabore; 3amura
- peuieHne nabopatropHoOn
JIOMAILHETO paboTHI. JIIK-1,
1.6 DneKTpOXUMUYECKUE CUCTEMBI 8 321 18,2 sanamms Ne 5: Jlomammee OIK-1
- 3amadue Ne 5.
camocrositenabHoe | TectupoBaHue
M3y4eHre yueOHOH
U Hay4yHOH
JATEPATyPhI
HWroro no pazneny 34 | 17/61 55,2
Hroro 3a cemectp 34 | 17/61 55,2 3a4ET
Hroro no aucnumninuae 34 | 17/611 55,2 3a4eT ALTK-1,01IK-

1




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHON (opMe, Iie UMEET MECTO TOCIIEI0BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-Oece1bl I Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECCKUI
MaTepHual 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAaThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOI'O SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Pean30BaTh METOJ MPOOJIEMHOTO OOYYeHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBJIECHU, peaKLuil WK TPOLECCOB.

Jnst peanuzanuu ©HGOPMAIIMOHHO-KOMMYHHUKAIITMOHHOW 00pa30BaTEIbHOW TEXHOJIOTHH
IIPOBOJIATCS JIEKLIMM-BU3YAIU3AI[H, B X0Jle¢ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsieTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peajJbHBIMH XMMHYECKHMMH BemiecTBamu. Ha maGopaTopHbBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
MIPOBE/ICHUH JTA0OPATOPHBIX 3aHSATHI MCIOJB3YETCS METOA KOHTEKCTHOTO OOyUYeHHsI, KOTOPBII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBA3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIOJB30BATh TEXHOJOTUIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUIOB: CTaTWYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAasl Tapa; COBMellas €€ C TEXHOJIOTHMed MOJyJIbHOro o00ydeHus. BpInoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 10 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas pabota oOyyaromMXcsi BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(GbopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OopMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYe€HHE OCHOBHOTO U JIOTOJHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBor arrecramuu.CaMocTosITeNIbHas padoTa 00yJaronuxcsl TOJDKHA ObITh HAalpaBiieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha IOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyoe HOTO U 3aKJIFOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenojiaBaTesieM, SIBISIIOTCS: BBISBICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIIBIECHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBbIKOB.

CoBpeMEHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposid. OOyuaromuMcsl IpeIaraloTcss TECThl U 33Jauld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Ccroco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsi MPOMTH TeCT, MpoaHaIM3HpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOoAUUYECKOE 00ecTeueHre CAMOCTOATEIbLHOM PadoThl 00y4ammMXcst
[pencraBneno B mpuioxeHuH 1.



7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOI aTTeCcTallUuM
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUILTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OGwas u Heopranuueckas xumus : yaeOHoe nocobue : B 2 Tomax / E. B. CaBunkuHa, B. A.
Muxaiinos, FO. M. Kucenés [u ap.]. — Mocksa : JlaGoparopus 3HaHu#, [0. T.]. — Tom 1 : 3akoHbI 1
konuenuun — 2018. — 494 c. — ISBN 978-5-00101-602-1 . — Texkct : anekrponnsiii // Jlaus :
aJIeKTpOHHO-OnOmoTeynas cucrema. — URL: https://e.lanbook.com/book/107884 (nara oGparienus:
26.09.2020). — Pexxum qocTymia: Jis aBTOPHU3. MOJIb30BATEICH.

0) lonoJTHUTEILHAS JIUTEepaTypa:

1. Anamutudeckas XUMHUA. TUTPUMETPUUYECKHE W TPABUMETPUUYECKHE METOJbI aHaw3a !
yuebHoe mocooue / 1. A. Bapiamosa, H. JI. Kanyruna, JI. I'. Koasina [u ap.] ; MI'TVY. - MarHuToropcek :
MI'TY, 2016. - 1 osmekrtpon. onrt. auck (CD-ROM). - 3arn. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1130366/2
564.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TekcT : 3JICKTPOHHBIA. -
Ceenenus noctynssl Takke Ha CD-ROM.

2. Komsima, JI. I'. Xumus : yde6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. guck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mata obpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 37eKTpOHHBIH. - CBeICHUS
noctymabl Takke Ha CD-ROM.

3. KpoutoBa, C. A. Ananutuueckas xumusi. KonnyecTBeHHbIE METO/IbI XUMHUYECKOTO aHAN3a '
yueoHoe mocobue / C. A. Kpbuiosa, 3. U. Koctuna, U. B. TTonypko ; MI'TY. - [2-e u3n., OATOT. 110 TIeY.
u3a. 2017 r.]. - Marautoropek : MI'TY, 2018. - 1 3J'IeKTpOH ont. quck (CD-ROM). - 3arm. ¢ tutyi.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 3472.pdf&show=dcatalogues/1/1514287/3
472.pdf&view=true (mara oOpamienus: 14.05.2020). - MakpooObekT. - TekcT : AIEKTPOHHBIH. -
Caenenus noctynssl Takke Ha CD-ROM.

4. KpoutoBa, C. A. Ananutuueckas xumusi. KonnyecTBeHHbIE METOIbI XUMHUYECKOTO aHaln3a '
yueoHoe nmocodue / C. A. Kpsuiosa, 3. 1. KocmHa H. B. [lonypxko ; MI'TY. - Marauroropck : MI'TVY,
2017. - 115 C. ui., TaoII. - URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 2709 pdf&show=dcatalogues/1/1131778/2
709.pdf&view=true (mara obOpamenus: 14.05.2020). - MakpooObekT. - TeKCT @ AIEKTPOHHBIN. -
Nmeercs neyaTHbIN aHAJIOT.

5. Nonypxo, U. B. Ilpuknagnas xumus : yaeoOHoe nmocodue / 1. B. [Tonypko, C. A. Kpsiiona, 3.
. Koctuna ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 3J'ICKTp0H onr. auck (CD-ROM). - 3ari. ¢
TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2656. pdf&show dcatalogues/1/1131189/2
656.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenus noctynabl Takke Ha CD-ROM.

B) MeToanyeckne yKazaHus:

1. O6mas 1 HeopraHudeckast XMMHS . METO/I. yKazaHus v KouTpour. 3aganus / C. A. Kpsuiosa, 3.
U. Koctuna, E. C. Maxotkuna, U. B. ITonypko ; MI'TY. - Maraurtoropck : MI'TVY, 2011. - 1 snekTpoH.
OIIT. TIACK (CD-ROM). - 3arun. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1251.pdf&show=dcatalogues/1/1123429/1
251.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3JICKTPOHHBIA. -
Caenenus noctynsl Takoke Ha CD-ROM.



2. Kpeuiosa, C. A. Beenenue B HanpasieHue "Xumudaeckas texuomorus” : npaktukym / C. A. Kpbuiosa,
U. B. ITonypko ; MI'TY. - MarauToropck : MI'TY, 2019. - 1 snektpoH. ont. auck (CD-ROM). - 3arm. ¢
THUTYIL. JKpaHa. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 3880.pdf&show= dcatalogues/1/1530051/3
880.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT . 3JICKTPOHHBIA. -
Ceenenus nocrynnsl Takke Ha CD-ROM.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe o6ecnieuenne

Haumenosanue I1O Ne norosopa CpoK neicTBUS JTUIEH3UU
MS Windows 7

Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJ14CCOB)

MS Office 2007 |\, 135 11 17.09.2007 GeccpOTHO
Professional

FAR Manager CBOOOIHO OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca CchlIKa

OnekTpoHHas 0a3a NEPUOAMYECKUX H3JIaHUN
East View Information Services, 00O «MBUC»
HannonanbHas
uapopManonHo-aHanmuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Pocculickuii HMHAEKC HAy4YHOI'O ITUTHPOBAHMS
ITouckosas cucrema Akagemust Google (Google
Scholar)
Nudopmanmonnas cucrtema - EgumHoe OKHO
JI0cTyna K HTHGOPMAIIMOHHBIM pecypcaM
®defepanbHOe  TOCYAApPCTBEHHOE  OIOHKETHOE
YUPEIKICHUE «DenepaabHbIit uncturyt|URL: http://www1.fips.ru/
HMPOMBIIIICHHOW COOCTBEHHOCTH))
Poccuiickass T'ocymapcTBeHHas — OMOIHMOTEKA.
Karanoru
OnexTpoHHbIe pecypcbl 6ubanoreku MI'TY um.
I'.1. HocoBa

9 MaTepuaJIbHO-TEXHHYeCKOe 00ecredeHue TUCIUMNIHHBI (MOTYJIs1)

https://dlib.eastview.com/

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

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

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

http://magtu.ru:8085/marcweb2/Default.asp

MaTepHaHBHO-TeXHquCKOG obecnieueHue JUCIIMITIIMHBI BKJIIFOYACT:



YueOHbIC ayIUTOPUHU I8 TPOBEACHHS 3aHATUN JICKIIMOHHOTO THma. (OcCHaleHue:
MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEpEeauu U MpeICTaBIeHUS HHPOPMALIUH.

Y4eOHBIC ayIUTOPUU IS TPOBEISHUS JAOOPATOPHBIX 3aHSATHM, TPYHIOBBIX U
I/IHI[I/IBI/II[yaJIBHBIX KOHchIBTaLIHﬁ, TGKYH_IGFO KOHTpOHSI )41 HpOMe)KYTO‘IHOfI arTTeCTaluun.
Ocnamenue: OOopymoBaHHE ISl BBINIOJHEHHs J1a0OpaTOpHBIX PabOT, XUMHUYECKas IOCY/a,
peaKTI/IBBI, HaI‘J'DIZ[HBIe MaTepI/IaJIBII TaGJII/ILIbI, CXEMBI, I1JIaKaThI.

[TomereHust 17151 CaMOCTOATEIBLHOM pa0boThl oO0yuaromuxcs. OcHamenue: [lepconanbHbpie
komrbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET U € JOCTYIOM B 3JCKTPOHHYIO
nH(pOPMaIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.

[Tomermenuss g  XpaHeHHS H  NPOPHIAKTHYCCKOTO OOCTYy)KMBaHUS y4eOHOTO
obopynoBanus. Ocnamenue: Cremnaxu, ceddbl Ul XpaHEHUs ydeOHOTO 000pyIOBaHUS.
HNHCcTpyMeHTHI 1)1 peMOHTA J1abopaTOpHOTO 000PY1I0BAHHUS.

INPUJIOKEHMHME 1
6. YueOHO-MeTOAMUYECKOE 0O0ecIeYeHHe CAMOCTOATEebHOM padoThl 00yUa0IIUXCS

CamocrosiTenbHas paboTa OOYyYalOIIMXCA TOApa3JeNseTcs Ha ayAWTOPHYI, KOTOpas
MPOUCXOIUT KaK BO BpeMsl JTaOOpaTOPHBIX 3aHATHH, TaK W Ha IUIAHOBBIX KOHCYJIBTAIlUSAX, U Ha
BHEAYIUTOPHYIO, MPOUCXO/IIYI0 BO BpeMs MOATOTOBKH CTYIEHTaMH OTYETOB 10 J1a0OpaTOpHBIM
3aHSATHUSAM U BBIITOJIHEHHS JOMAITHUX 33 JaHHMH.

AynauTopHas caMoOCTOsATEeNbHAas paboTa OOYYAalOUIMXCS —MNpEAINojiaracT  IPOXOXKICHUE
TECTHPOBAHUS MO KAKAOMY pa3/ieiny AUCUUIUIMHBL TeCThl BKIIOYAIOT TEOPETUIECKUE U TPAKTUIECKHE
3aJJaHMs, OTBEThl Ha KOTOpbIE TPEOYIOT IMIyOOKOro IMOHMMAHHUS M3Y4EHHOro MaTepuana. TecTbl
MOCTPOEHBI €MHOO00Pa3HO: K KaKIOMY BOMPOCY MpeylaraeTcs 4YeThIpe BapHaHTa OTBETOB, CPEIH
KOTOPBIX OJMH MJIM HECKOJbKO MpaBUJIbHBIX. OOpaboTKa pe3yabTaTOB OCYILECTBIAETCS MyTEM
COIOCTABJICHUS TIOTYYEHHBIX PE3yJIbTATOB C ATATOHHBIMH U MPOTEKAET OYEHb OBICTPO. MaKkcuMaIbHOE
KOJIMYECTBO 0aJIOB B Kak10i Teme Kypca — 10.

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM 1 TEKYIIEro KOHTPOJIsA
XuMHu4eckas TePpMOANHAMHUKA

B Tectax mo teme «XuMHuUueCcKas TEPMOJAMHAMUKAY: TIEPBBIE IIECTh 3aJaHUI OIIEHUBAIOTCS B
0,5 6ama, cenpMoe — B 1 0a, a BOCbMOE, IEBSITOE U JIECATOE 3aJaHus — B 2 Oaja.

Tect Ne 1

1. Tlpu paccMOTpeHHH XUMUYECKON PEAKIUH cucmemMd O3HAYaeT:
a) HCXOIHBIE peareHThI
0) MPOAYKTHI XUMHUYECKOU peaKkIuu
B) PEAKLMOHHBIN cocy
I) HCXOJHbIE pEareHThl U MPOIYKTHl PEaKIINH
2. Tlepsblil 3aK0H (MepBOE HAYAJIO0) TEPMOIMHAMUKHN MAaTEeMAaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Ay (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sKk30TepMHUecKOi peakIuu:
a) SHTAJIBIINS PEAKIIMOHHOW cucTeMbl oBeimaercs (AH > 0)
0) TermoBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHON cucTeMbl ymMeHbaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBI ITOBBILIAETCS
4. CraHgapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q 101,3 273



6) AHozgg F) AHct
5. Kakue u3 npuBeIEeHHBIX pEaKIUH SABIAIOTCA SHAOTEPMUUECKUMU?

a) 1/2 N+ 3/2 H,=NHj AH = — 46 K]Ix/moib
0) H,+4/2 0,=H,0, AH = -242 K]]»x/Mob
B) /2 N2+ 1/20,=NO , AH = 90 K]I>x/Monb

r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>/moib

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus OKcuua azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?

a) 1/2 N2+ O0=NO B) 1/2N2+1/20; =NO

6) N+ 1/20,=NO r) NHz;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :

CuO () + C (rpagur) = CU (¢ + CO (1), morsormsock 22 /I TEmIoTsL.

DHTanbnus 00pa3oBaHus OKCUAa Meu ( || ) paBHA:

a) 110 B)220,5

6) -200,5 r)735

8. Hna peakmuu  NiO (g + C (pagury = Ni g + CO (. Onpenenure Bo3MOXHOE HarpapIeHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAaKLIMK IIPU CTAaHAAPTHBIX YCIOBUSIX U Ipu TemnepaTtype 627°C.

BemectBo AH®393  (KJI>k/MOJIB) S%gs  (Ix/monp*K)
NiO (o —239,7 38
C (rpagu) 0 5,74
Ni g0 0 29,9
CO -110,5 197,4

B otBere ykaxuTe 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cu Temmeparypy Hayaia peakiuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS IPU PA3TIOKEHUN KapOOHAaTa KaJbIUs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbILIaeTCs T') HE 3HaI0
10. Mannas peakuust: 2KClOs (1) —2KCl (15)+303 (1), AH<O MOeT caMOITpoH3BOIILHO IPOTEKATh
a) B TIPSIMOM HaTpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00paTHOM HampaBJI€HUU T') HE 3HaI0

XuMHu4yeckas KHHETHKA

B TeCTax I10 TEME ((XI/IMI/I‘IGCKaSI KHUHCTHUKA»: nepBoe, BTopoe, TpeTBe, quBepToe U ITATOC 3aIaHUA
onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCBMOE, IEBITOE M JIecsToe — B 1 0aii, a oJuHHAAIATOS
—B 2,5 Oaia.

Tect Ne 1

1. Pazgen XuMuu, U3y4arolIuid CKOPOCTH M MEXaHU3MbI XUMHUYECKHIX PEaKIUi, Ha3bIBACTCS
a) XUMHU4ecKasi TepMOIUHAMUKA
0) TepMOXHUMHUS
B) XMMHYECKasi KHHETHUKA
2. CKOpOCTh XMMHYECKOW peaKIuu — 370 ...
a) BpeMs, 32 KOTOPOE MOJHOCTHIO PACXOyETCsl OJJHO U3 UCXOHBIX BEIIECTB
0) U3MEHEHNE KOJIMUECTBA BEIECTBA PEareHTOB (WK MPOAYKTOB) PEAKIIMU B CIMHHUIY BDEMEHU B
enuHuIle oOBeMa
B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB pPEaKLUK K MOMEHTY OKOHYAHUSI peakluu
3. B Kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuuu?
a) MOJIb JI et



0) Ge3pa3zmepHas BEIMYMHA
B) MOJIB ¢

Ot Kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKITHIA?

a) OT IPUPOIBI PEarupyrOINX BEIIECTB

0) OT TeMIepaTypsl

B) OT 00beMa PeaKkIMOHHOTO cocy/a

CocTosiHME XUMHUYECKOTO PaBHOBECHSI OOPATUMBIX ITPOIIECCOB KOJTMYESCTBEHHO XapaKTEPH3YeTCs . ..
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOIYKTOB PEAKIIUU

0) SHEpruei aKTUBHU3aAIUU

B) KOHCTaHTOH paBHOBECHS

Kax 3anuceiBaercs Beipaxenue a1 ckopoct peakuuu 4 NO ) + 6 HoO =4 NH3 ) + 5 05 ()

a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°
Kak 3anumercst BeIpaykeHHE JJ11 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?

a) Kp = [C][D] / [A][B]’

6) Ky = [C][D]/ [A][B]

») Kp = [A][B] 7/ [C][D]
Kakoii oTpe3ok Ha quarpaMmme moka3bIBaeT 3Ha4€HUE TEIUIOBOTO A QeKTa peakuun?

a) l *E

5) 2 I 2

4
/ 1 3
—y Y

XOJI peaKIfu

A....

B) 3

»

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKEHHOW Ha TUarpaMMe K Bonpocy 8?

a) 9K30TepMHUYIECKast peaKius
0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIIMsi OMUCHIBAET COCTOSTHUE PABHOBECHS

10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BIIEBO.

a) IpY IOHM)KEHUH TeMIIepaTypbl
0) Tpy MOBBILIEHUH TEMIIEPATYPHI
B) MY MTOBBIIICHNY JIaBJICHUS

11. ina peakunu Cyy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PaBHOBECHUS PaBHA
0,8. PaBHOBECHas1 KOHIIEHTpAIHS BOJOpoa paBHa 1,2 MoJb/11. BeruncanuTe HCXOMHYI0 KOHIICHTPAIIHIO
BOJIOpOJIA.

a) 1,2
0) 3,5
B) 5,0

PactBopbI

B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHue OIleHHWBaeTcss B 1 Oamr, BTOpoe, TpeThbe,

4eTBEepTOe, MATOE U IIeCTOe 3aaHud - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOC — B
0,5 6amna.

Tect Nel



1. dns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpamieHHOe HOHHOE YpaBHEHUE 3alUIICTCS B BUIE
1) 2K* + SO, = K,S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH)2{ + K,S04
3) CuSO, + 20H™ = Cu(OH)xd + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa 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)1 2)2 3) 11 4) 13

4. JIns momasiienust ruapousa xiaopuaa xpoma (I1I) cnengyer
1) 1006aBUTH CONIIHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PaCTBOP BOJOM
4) TMOBBICHTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBJIEHHBIM U3 TUApPOCYyiIb(paTa KajlbLusi WU BOJbI, CyMMa
K03 (HULMEHTOB B YpaBHEHUH HEOOpaTUMOMN AUCCOIMAIIMHM PACTBOPEHHOTO BEIIECTBA — ATO
1)3 2)4 3)5 4) 6
6. PactBopumocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure npou3BeACHUE
pactBopumoct Ag,C,04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.10°°
7. MaccoBas 1071l paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOIICHUE
1) mMacchl BelecTBa K Macce BOJIbI
2) KOJMYECTBa BEIECTBA K 00BEMY BOJIBI
3) Macchl BEIIECTBa K Macce pacTBOpa
4) KomMuecTBa BELIECTBAa K 00beMy pacTBopa
8. K cnaObIM 251eKTpoarTaM OTHOCUTCS ...
1) ruapOKCHI aMMOHHUSI
2) TUAPOKCH] Kalus
3)  XJ0opHI Kalblus
4) MaprasioBas KUCJIOTa
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTMX COJIEH MOTYT MMETh ILIEIOYHYIO WM KHUCIYIO Cpeny.
[IpnynHO# 5TOrO ABIAETCA ...
1) osnexTponu3 coneit
2) JAUCTIPOIOPIMOHUPOBAHHE COJICH
3) ruapaTHpOBaHUE CONEH
4) ruaponus conei
10.3nayenne PH uncroit Boswsl ipu 25°C cocraBiseT
1)1 2) 7 3)0 4) 10

JucnepcHble CHCTEMBI

B Ttectax mo Teme «JlucmepcHbIe CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M UETBEPTOE 3aJaHUS
olLleHHUBArOTCA B 1 Oaiut; IISITOE U 1IECTOE 3aaHusl - B 3 Oaja.

Tect Nel

1.  VYkaxwure pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM

1) wmeHbe 1 HM

2)  O6ombme 100 M

3) orlumzao 100 am
2. Kakue WOHBI CMOCOOHBI BBI3BATH KOATY/SIMIO KOJUIOMIA, YaCTHIBI KOTOPOTO HMMEIOT
MOJIOKUTEIBHBIN 3apsia’?

1) KaTHOHBI

2)  aHUOHBI



3)  MOJAPHBIC MOJICKYJI
3. Jlng xakoro 3J€KTPOJUTA MOPOT KOATYJISAIUHN KOJUION/IA C MOJIOKUTEIFHO 3apsKEHHOM YyacTuiiei
JOJDKEH OBITh HAMMEHBIIIUM?

1) xuopua Kanus

2) cyabdar Kamus

3) oprodocdar kamus
4.  Muuenia 3055 UIMECT CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPAET POJIb HOHHOTO cTabuim3aropa?

1)  xmopun xenesa (111)

2) Bona

3)  TrUAPOKCHI Kaus
5. Ilpu B3ammopmeiictBuu 20 mu 0,001H nutpara cBunna (1) ¢ 10 mum 0,02H cynsdara kamus
obpasyercs 3016 cynbdara cBuHma (l). K kxakomy snmexTpoay MOMKHBI NEpeMeIaThbCsl YaCTHULBI
JUCTIEPCHOM (ha3bl IPH AJIEKTPOIIn3E?

1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS

2) K Karoay

3) K aHomy
6. B nBe kosiObl HAJIMTO 110 50 MIT 30151 TUAPOKCH A Kene3a. J{Jist TOro 4ToObl BRI3BATh KOATYJISIIIHIO
3011 TOTpeboBaIoch 100aBUTh: B epByto — 5,3 M 1H pactBopa xnopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdara HaTpusi. Berauciaure nopor Koaryisiui KaKaoro JEKTPOJINTA.

OKHCANTENHLHO-BOCCTAHOBHTEIbHbBIE NMpouecCChl
B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC pouccCChl»: MEpBOC, BTOPOC, TPCTHE,

4eTBEPTOE M TATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 6ayt; ceapMoe U BOChbMOE — B 2
Oama, a 1eBsSTOC — B 2,5 OasioB.

Tecr Ne 1
1. OKuCITHUTENb — 9TO aTOM, MOJICKYJIA HJIA HOH, KOTOPBIH ...
1) YBEJIMYMBAET CBOIO CTEIIEHb OKHUCIICHHUS
2) OPUHAMAET DIICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. TIporiecc BOCCTAaHOBIICHUSI UMEET MECTO B Clly4ae, KOTaa ...
1) HEWUTpaJbHBIE AaTOMBI IPEBPALIAIOTCA B MOJI0KUTEIBHO-3APSKEHHBIE HOHBI
2) MOJIOKUTEINBHBIN 3apsi/i HOHA YMEHbBIIASTCS
3) OTPULIATEIIbHBIN 3apsi]] MOHA YBEIUIUBACTCS
3. U3 npencraBneHHbIX HUKE peakiuii K OBP mucrnponopinoHHpoBaHus MPUHAIICHKHIT ...
1) S + 2HNO; = H,SO,4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBUTENSIM OTHOCATCH ...
1)  meTamisl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  2JIEMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOIMUECKON CHCTEMBI
5. CtemneHn OKUCIIEHUSI KUCIOPO/a a) B BOZE U 0) B MEPOKCHIE BOIOPOJIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-2;06)-1
6. Ilepmanranar kanus B OBP, mpoTekaroniux B KUCION cpefie, BOCCTAaHABIUBACTCA 10 ...
1)  xaruona Mn?*
2)  manrasar-nona MnO;*
3)  okcuma maprarmna (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + KySO4 + NO okucnenuto



MOJIBEPraloTCsl CIACAYIOUIUE SJIEMEHTHI ...
1) aszorucepa
2)  cepau XpoM
3)  XpoMm u a30T
8. Cymma k03(ppHUIIMEHTOB B peakluu, MPUBEIeHHON B Borpoce Ne 7 paBHa ...

1) 26 2)18 3) 35
9. Cymma ko3 dunuenron B peakiun KMnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1e1ch0ngnqec1cne CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHYECKHE CHCTEMBI»: IIEPBOE, BTOPOC M IIATOC 3aJlaHus
OILICHUBAIOTCS B 1 6ajut; TpeThe U ueTBepTOoe 3amanus— B 1,5 Oaia; mectoe u cenpbMoe — B 2 Oaia.

Tect Nel

1. DNeKTPOAHBIN MOTEHIIHAN ONPECIISIOT O YPAaBHEHHUIO ...

1) Hepucra

2) MenneneeBa-Knaneiipona

3) Bosbrimana

4) Appenunyca
2. Paccuuraiite DJIC ranpBanmueckoro sjiementa Mg|MgSO,||CuSO4Cu mpu cranmapTHBIX
YCIIOBUSIX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kaxkue nponykTel 00pa3yroTcst Ha KaToJie TIPH JIEKTPOIN3€ pacTBOpa HUTpaTa cepedpa?

1) BOJIOPOJT

2) cepebpo

3) a30THas KUCIIOTa

4) KHCIIOPOJT
4. Vkaxute cyMMy K03 GHIMCHTOB B ypaBHEHUH dIICKTpoIH3a pacTBopa Hutpara meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ®W3 TpUBENCHHBIX  OKHCIUTEIHHO-BOCCTAHOBUTEIHFHBIX  PEAaKIUH  MPOTEKaeT
CaMOMPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Beuuciute Maccy NWHKA, TOJIYYEHHOTO TIPH OJJEKTPONU3e Cynbdara IMHKA, KOTOPBIN
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,110

2) 0,05

3) 0,013

4) 6,7-10°
7. [TpuBenuTe CcXEMBI AIEKTPOJHBIX MPOLECCOB M MOJCKYIIPHOE YpaBHEHHE pEaKIWy,

NPOTEKAIOIICH MPU 3JIEKTPOXUMHUYECKON KOPpO3uM rajbBaHomapbl Zn|Mg B cepHOkucioi cpene. B
OTBETE YKQXKUTE CyMMY KO3(D(PHUIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

1) 6

2) 5

3) 4



4) 8

BHeaynuTopHas camocrosiTenbHas padoTa O0OydYaromUXCsl OCYIIECTBISICTCS B BHJIC U3y4YCHUS
JIMTEPaTyphl 10 COOTBETCTBYIOLIEMY pa3Jlielly ¢ MpopaboTKol maTepuaiia; 0ohOpMIICHHS OTYETOB IO
nabopaTOpHBIM paboTaM U BBHITIOJTHEHHUS TOMAITHUX 3aaHUH.

BapuaHThI TeMATHYECKHX JOMALIHUX 3aJaHUi 1JIsi BHEAYAUTOPHOM CaMOCTOATEILHOM padoThI
CTY/IeHTOB 110 TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEPMOIMHAMHUKA)

B nomarHem 3amanuu 1o teMe « XuMudecKkas TepMOJUHAMUKAY: TIepBasi 3a/1a4a OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3agayga Nel

Ja peakunn CHy oy + COy2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOITPOU3BOJILHOTO TCUCHUS PEAKI[UU MIPH CTAHAPTHBIX YCIOBUSAX U ipu  Temmeparype T = 927 OC,
€clii TerI0Boi 3((eKT peakuuu 10 3aJaHHOW TeMIIepaTypbl HE U3MEHUTCA. Y KOKUTE: a) BbIACSAETCS
WIM TIOTJIONIACTCS JHEPTHs B XOJ€ peakuuu; 0) MPUYMHY HANJICHHOTO W3MCHCHHS JHTPOIIHH.
Paccuuraiite TemnepaTypy Hadana peaxkiuu.

3ajgaga Ne2

Beruncnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoOy = Ca(OH)3 () + CoH; (1), moIb3ysCh
CTaHJIAPTHBIMU TEIIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BEICITUTCS MU
MOTJI0TUTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3ajgaga Ne3

[To TepMOXUMUYECKIM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pGeKT peakiuu:
Hy + COz )= CO ( + Ha Ory. TepmoxuMudeckue ypaBHEHHS:

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

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

Jomaminee 3aganue Ne 2
1o TeMe «XHMHYeCKasi KHHeTHKA»

B ngomamnem 3amaHuu mo teme «XHUMHYECKas KMHETHKay: MepBas 3ajada oleHuBaeTcs B 1,5
Oainna; BTopas — B 0,5 Gasuia; TpeThs, YeTBepTas U msTas — B 1 Ga.

3amaya Nel

Peaxnusa nporekaer no ypasHenuto: O, oy +2 CO y = 2 CO; (. HavanbHele xoHIEHTpanyu
pearupyromux BemectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoIbKO pa3 U3MEHHUTCS
CKOpOCTh MpsAMOu peakuuu, korga mnpopearupyeT 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM U 00paTHOM peakinu, eciu YBEJIUUUTh JaBJIEHUE B CCTEME B JIBa pa3a?

3amaua Ne2

IIpu temmneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MUH.
Paccuuraiite BpeMs, pu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIIUT B PEAKIUIO IIPU TEMIIEPATYPE
200 °C, ecin TemmepaTypHblii KOd(Q(HUIHUEHT CKOPOCTH peakiuy paseH 2. Bo CKOIBKO pa3 m3MeHHTCS
IIPU 3TOM CKOPOCTb PEAKLIMH?

3amaua Ne3

HaiinuTe HayanbHbIE KOHLEHTPALMK UCXOAHBIX BEILIECTB U KOHCTAHTY PAaBHOBECHS PEAKIIUU:
Fe (7 + H2O () = FeO () + Hy (1), ecnn paBHOBECHBIE KOHIICHTPALMU PEArMPYIOIUX BEHIECTB PABHBIL
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.

3amaua Ned



Jia peakumonnou cucremel: CO ) + HyO ) = CO2 (y + Hj (7 HayvanbHbIE KOHIIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTe KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaua NeS

BeIpa3ute yepe3 KOHUEHTpaUU PEareHTOB KOHCTAHTBl PABHOBECUS CIEAYIOIINX PEAKLIAN:

Ng(r) +3 Hg(r) =2 NH3(F), AH = -92,2 KI[)K;
COz(r) +C (= 2 CO(F), AH =+160,5 x/Ix;
CO(r) + Hzo(r) = C02 () + Hz(r), AH = -41,1 KI[)K

VYkaxxuTe HarnpaBiIeHUE CMEIIEHUS XMMHUYECKOr0 PaBHOBECHS 3TUX PEAKIIUil: a) MPU MOHMKEHUU
TEMIIEpPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, 0) MpH MOBBIILICHUU JABJICHHUS, €CIH TeMIepaTypa
MOCTOSIHHA.

Jdomamnee 3axanmne Ne 3
no reme «PactBopbn»

B nmomammnHem 3amanum 1mo Teme «PacTBOphI»: TepBas, BTOpas, TPEThbid W IATas 3aJadu
orieHuBaercs B 1 6ayut; werBepTas u mectas — B 0,5 Oaia.

3amaua Nel

B kakom o0beMe Bojbl ciienyeT pactBoputh 1351 SNCl, ans mosydenus 3M pacTBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/MN?

PaccuuraiiTe: a) MaccoByr OO BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ) THUTP; 1) MOJIbHYIO JIOJIIO0 BEIIECTBA B PACTBOPE.

3agaya Ne2

3akoHunTe MOJICKYJIIPHBIC W HAIIMIIWTC COKPALICHHBIC MOHHBIC YPaBHCHUSA peaKuHﬁ
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgC|2 + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe MO ABa MOJIEKYJISIPHBIX YPAaBHEHUS PEAKIUH K CIEIYIOIIUM HOHHBIM:

Ba®* + CrO,” — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H'— Zn*" +H,S

3amaga Ned

Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaga NeS

Kakue u3 cinenyromux conei moasepratorcs runponusy: NaSiOs. Cu(NOgz),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHBIE YPaBHEHMs TUIPOJH3a COOTBeTCTBYIOmUX cosieil. Kakoe 3nauenue pH (<
Win> 7) IMEIOT PaCTBOPBI ATHX COMNEH?

3amaga Neb

Haiinure npomssenenue pacrBopumoctu PHCly, eciim B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COETUHEHUSI.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE TPOLECCHI»

B JOMAIIHEM 3alaHUHU 110 TEMEC ((OKI/ICJII/ITGJ'IBHO-BOCCTaHOBI/ITeJIbHBIC npoueccm»: HepBaH 3a1a4da
orieHuBaercs B 1,5 Gamia; BTopas — B 2,5 6anna; TpeThbs — B 1 Oai.



3amaga Nel
[TonGepure KOIPGUIUEHTHI B ypaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIHIA.

VYKaxuTe TUN KaXI0H peakivu.

PaccunraiiTe SJIEKTPOABIDKYIIYIO CHIIy M ONPEICIUTE HAMpaBICHUE CaMOIPOU3BOIHHOIO
MPOTEKAaHWUs  TMEPBOM  peakIuud TNpU  CTAHAAPTHBIX  YCIOBUAX,  HCIONB3YyS  3HAYCHHS
OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX IIOTEHI[HAIOB:

Hl + HsPO, — J, + H3PO3; + H,O

HNO, — HNO; + NO + H,O

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

NH;ReO, +H, — Re + NH; + H,O

KBrO — 0O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHS OKHCIUTEIIbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na)S;03+ NaOH —

Bi.O; + C —

Mg + HNO3 (pa36) —

3ajgaga Ne3

HManbl nBe okucnutenbHo-BocctaHoBuTenbHble mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick TaOyuIeld CTAaHAAPTHBIX OKUCIHTEIHHO-BOCCTAHOBHUTEIBHBIX IOTEHIIMAIOB, COCTABBTEC
ypaBHEHHE BO3MOXHOW peaknuu B ykazaHHoi cpene (HNOj). Paccuwraiite 3HaueHue
BJIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

Jlomainee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYEeCKHE CHCTEMbI»

B nomaminem 3aganuu o Teme «IeKTPOXUMUYECKUE CHCTEMBIy: MepBasi 3a/a4a OICHUBACTCS B
1 6amr; BTOpas — B 1,5 6aina; Tpethbs — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DJIEKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TPOIECCOB U  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3ylolleld peakiuu, MNpoTeKarolel mnpu padoTe rajbBaHMUYECKOTO SJIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) ranbBaHHYECKOTO 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBUSIX.

[IpuHsAB MOTEHIMAN aHOAA PABHBIM CTAaHJAPTHOMY 3HAYEHUIO, PACCUMTANWTE KOHLEHTPAIUIO
KaTHOHOB METAJIJIa B KATOJIHOM pacTBope, mpu KoTopoit DJIC raisBaHMYECKOro 3JIEMEHTa YMEHBIIUTCS
Ha 0,02B.

3amayda Ne2

[IpuBenuTe CXEMbl SJEKTPOJHBIX IMPOLIECCOB M MOJEKYJISPHbIE YpPaBHEHHUS pPEaKLUi,
MPOTEKAIOIINX TPU IEKTPOXUMHUYECKOH Koppo3uu ranpBanonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQYKHOM BO3/yXE€.

Onpenenure yObUIb MacChl aHOJA MPU KOPPO3UHU B KUCIOM cpene 3a 20 MUH, €CIIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amaua Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (aHOJI HWHEPTHBIA) U
MOJICKYJIIPHOE YPAaBHEHHUE PEAKIUH, TIPOUCXOIAIIEH TTPH DIICKTPOITH3E:

a) pacrutaBa NaOH;

0) pactBopa CoSOy,

BoeruncnuTte ¢dakTuueckoe KOJMMYECTBO METallla, MOJYYEHHOTO Ha KaTOJe MPH JIIEKTPOIIU3E
Co(NO3),, eciu 37eKTpOIIKA3 TPOBOAMWIN B TeueHuH | 4. BrIxoa Meraiia mo ToKy coctaBui 85%.

VYkaxuTe BO3MOKHbIE TPUUMHBI YMEHBIIIEHUS BBIX0/Ia METAJJIa 110 CPABHEHUIO C PACUETHBIM.

KoHTpoJibHBIE BOIPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe « XHMHYeCKasi TEPMOANHAMHUKA»



OCHOBBI XMMHUYECKOH TEPMOTUHAMUKHU: TTOHSITHE CUCTEMBI, BUIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. Ternora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJI).

DHTanbnus Kak (QYHKIMS COCTOSHUS CHCTEMBI. DHTAJBITNs 00pa30BaHMs BEIIECTBA.
TennoBoir 3¢dekT Xumudeckor peakiuu. DakTophl, BIMAIONIME HAa TEIIOBOH AddeKT
XMMHYECKON PEAKIIUU.

7.  Tepmoxmmus. 3akoH ['ecca.

8. CnencrBug u3 3akoHa I'ecca.

9.  DHrpomnus Kak GyHKIUS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TepMOIUHAMHUKH.

11. Tperuii 3aK0H TEPMOIMHAMUKH.

12. Dueprus ['m606ca.

13. HanpasieHue caMOnpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

SourwdE

KOHTpOJIbeIe BOITPOCHI IO TEME «XHMHYeCKass KHHETHKA»

Xumunyeckas KuHetuka. CKOpoCTh XUMUYECKOM peakiuu U METO/IbI €€ PETryJINPOBAHMSL.
BiusiHue KOHLIEHTpalMi Ha CKOPOCTh XUMHUECKON PEeakLuy (3aKOH JAEHCTBYIOLIMX Macce).
Bnusiaue Temnepatypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHHMI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYeCKas Juarpamma.

Kpuas Maxkcgenna — bonbiimMana. DHepreTuyueckuii 0apnsep.

Karanurnueckne CUCTEMBI.

BimmstHue karanuzaropa Ha CKOPOCTh XMMUYECKON pEaKIUu.

0. T'oMOreHHBIH U reTeporeHHbI KaTanus.

1. KonebarenbHble peakiluu.

12. Xwumuueckoe paBHoBecue. OOpaTuMble 1 HEOOpATUMBbIE PEAKLIUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xumuueckoro papHoBecus. [Tpunnun Jle—1llatense.

15. BnwusHMe KOHLEHTpPALIMH, 1aBJICHUS U TEMIIEPATypBhI.

16. ®a3oBble paBHOBECHS.

17. ®a3oBble 1UarpaMMsbl JIJIs1 OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oo N ORWNE

KoHTpoJbHbie Bonnpockl o Teme «PacTBopbsny

1.  Tlousarue pactBopa. PacTBopuMocCTh BelecTBa. PactBopumocTs rasa.

2. PactBoprl. CrnocoObl BBIpaXEHUS KOHIEHTpAIlMM PacTBOPOB (MaccoBas JAOJs, MOJsSpHas
KOHIICHTPAIIUSI, MOJIIPHAST KOHIICHTPAIUS SKBUBAJICHTA, MOJIBHAS JIOJISL, THTD).

KonnuratusHble cBoiicTBa pacTBOpoB. M ieanbHblil pacTBop.

3axonsl Payns: | (Tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KPHOCKOMUYECKHIA).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KucinoTHO-0CHOBHBIE B3aMMOJEHCTBUS BEIIECTB.

. HMonnas teopus kucioT u ocHoBaHUN AppeHuyca. OCHOBHBIE MOHATHS U TOJOXEHHUS TEOPHUU
AppeHunyca.

8.  [uccommanus KHCIOT, OCHOBAaHMM M COJEeH C TOYKM 3PEHUsT HOHHOW TeopuH AppeHHuyca
(mpumepsr).

9.  Crenensp nuccormanuu. CHUIIbHBIC U cIa0bIe YIEKTPOJIUTHL.

10. Huccommarus cinaObix 35ekTposnToB. KoHCcTaHTa quccomuaim.

11. 3axon pazbaBnenus OcTBanba.

12. Peaknuu MOHHOTO OOMEHA MEXY AJIEKTPOJIUTaMH (Ha MpUMEpEe peakiuii o0pa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJKA U ra3a).

Nogkow
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[TponsBeneHne pacTBOPUMOCTH.

HonHoe npousseneHue BoAbl. BOTOPOIHBIN U TUAPOKCUIIBHBIN MIOKa3aTENIN.
I'maponus coneit. Tunsl rugpon3a comnen.

KonnyecTBeHHBIE XapaKTEpUCTUKH MIPOLEcCa TUAPOJINA3A.

@DakTOopBl, BAUAIOIIMUE HA IPOLIECC THAPOIN3A.

KoHTpoJibHbIe BOnpockl 10 TeMe «/lucnepcHble CHCTEMbI»

I'ereporennsie cmecu. JlucnepcHbie CUCTEMBI.
HucnepcHocts. Knaccudukanum 1ucnepeHbIX CUCTEM.
Komnmounaneie pactBopsl. JInodunbHbIe U JTMOGOOHBIE KOJUTOUIBIL.
CrniocoOblI MosTy4eHus KOJUIOUIHBIX PACTBOPOB.

CrtpoeHure KOITOUTHBIX YacTHULl.

[IpaBuno ®asuHca — [leckosa.

Y CTOWYNBOCTH KOJUTOUAHBIX crcTeM. CTaOMITN3aTOpPHI.
Koarymsiuust nuo@miibHbIX U THOGOOHBIX KOJTOUIOB.
CenumeHTaIus KOJIOUIOB.

Koarynsiuust KOJUIOUIHBIX paCTBOPOB IEKTPOTUTAMH.
[IpaBuno llyneue — Napau. Koarynupytomias crnocoOHOCTb.
OnTuyeckre CBONCTBA KOJJIOUTHBIX PAaCTBOPOB.
DIIEKTPUUECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KouTtpoJbHbie Bonpochl 1o TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoiecchbn»

OCHOBHBIE IOHATHUS TEOPUU OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
OKHUCINTEIHLHO-BOCCTAHOBUTEILHBIE CBOMCTBA BCUICCTB.

BaxxHeiilie OKUCIUTENN U BOCCTAHOBUTEIH.

TumbI OKMCIUTENTEHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPUMEPHI).
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBINA MOTEHIIMAI.

Ypasuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
HaHpaBJ’ICHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «3.]'ICKTp0XI/IMI/[‘leCKI/Ie CHUCTEMbI»

DneKTpoxuMudeckue cucteMbl. Kimaccudukarus 3IeKTpPOXUMHAYECKHIX TTPOIIECCOB.
DIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAaHULIE pa3/iena «MEeTal — pacTBOPY.
lManpBarmveckwmii amemenT Jlanuamsa — Skoowu.

DNEKTPOABMKYILASA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne »IEKTPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX HIEKTPOAHBIX IMOTEHIIMAIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX IMOJIOKCHUCM B PAAY HaprI)KCHI/II/I

6. VYpasuenue Hepucra.

7.  DIeKTpoau3 pacIjiaBoB U pacTBOPOB. KaToaHbIE 1 aHOHBIE MPOILIECCHI.
8. OO0nenuHeHHbIM 3akoH Dapanes. Beixoa mo Toky.

9.  Koppo3sus metamnos. Knaccudukaius KOppo3MOHHBIX TPOIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnexTpoxuMuyecKas KOppo3us. AHOJHOE OKHCIECHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCIIUTESL.

12. TIpumepsl KOPpO3UU B KHCIION cpesie U aTMOc(hepHOi KOppo3uu.

13. CxopocTb KOppO3HH.

14. 3ammTa METAJIOB OT KOPPO3UHU.

15. 3ammTHBIC TOKPHITHS.

16. DneKTpoXMMHUYECKHE CTIOCOOBI 3aIIUTHI OT KOPPO3UU METAILIOB.



17. XwuMunyeckue UCTOUYHUKHU TOKA. [ alIlbBaHUYECKUNA DIIEMEHT.
18. Xumuueckue HCTOYHUKHU TOKA. AKKYMYJISTOPHI.
19. XwuMunuyeckue UCTOYHUKHU TOKA. TOIUIMBHBIE DJIEMEHTEI.

MNPUJIOKEHHE 2

7. OueHoYHbIE CPeCTBA I POBEAeHNs POMEKYTOUYHON aTTecTallul
[IpomexyTouHas  aTTecTallds UMEET LEJIbI0  ONPENeNUTh  CTENEeHb  JOCTHUKCHHS
3aIJTAHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS TI0 JUCIUILIMHE 32 ONPEICTICHHBIN TIepruo1 00yIeHUS.

a) Ilnanupyemblie pe3yJbTaTbl 00yYeHUS] W OLIEHOYHBIE CpPeACTBA ISl NPOBedeHUs
NMPOMEKYTOYHOM aTTeCTALNH:



CtpyKTypHBII
JJIEMEHT

[Tnanupyemsble pe3ynbTaThl

O1eHOYHEIE Cpe€acTBa

o0OyueHus
KOMITCTCHIIMH
OIIK-1
CIOCOOHOCTBIO K TMPHOOPETCHHIO C OOJIBIION CTENEHBIO CAMOCTOSATEIILHOCTH HOBBIX 3HAHHUW C HCIOJB30BAHHEM COBPEMEHHBIX O0OPa30BaTCIbHBIX U

MH(OPMALIMOHHBIX TEXHOJIOT U

3HaTh - COBpEMEHHbIE TeHeHUNHU pa3BuTus | Ilepeuenv meopemuueckux 60npocos
XUMHH, €€ poib u 3HadeHue B |1l. CoBpeMeHHBIC OJOKEHUS XUMHUECKON TePMOTUHAMUKH.
COBPEMEHHOM HayKe H | 2. OcHOBBEI XUMHUUEeCKON KMHEeTHKH. KaTanus.
MIPOMBIIIIICHHOCTH; 3. OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS TIPOILIECCOB B PACTBOPAX.
- coBpeMeHHbIe HH(opMannoHHbIe | 4. OCHOBHBIC 3aKOHOMEPHOCTH MTPOTEKAHUS IIPOIIECCOB B IUCIIEPCHBIX CHCTEMAX.
TEXHOJIOTUM  JJIi  TpHOOpEeTeHUs | 5. 3aKOHOMEPHOCTH U HAIpaBJICHUE MPOTEKAHHUS OKUCIUTEIIBHO-BOOCTAHOBUTEIIBHBIX TIPOIIECCOB.
HOBBIX 3HAHHUH B 00J1aCTH XUMHH 6. CoBpeMEHHbBIC HAIIPABJICHUS PA3BUTHS DJICKTPOXUMHUHU.
VYmMerhb - 0000mare, aHAIM3HPOBATH W Ilpumepnvle npakmuyeckue 3a0anHus
OIICHUBaTh HMH(POPMAIIMIO: TEOPHH, [TpoBecTn aHaM3 BIUSHUS KOHIICHTPAIIMK HA CKOPOCTh XUMHYECKOMN peaKIuu
koHmenmuu, (Gakrel ¢ 1enbro | NaS,03 + H,SO4 = S + SO, + Na;SO4 + HyO mo skcnepumeHTanbHBIM gaHHBIM. [IpoBectn
MIPOBEPKHU THIIOTE3 M UHTEpIpEeTaIiy | 00paboTKy MOIyYEHHBIX JaHHBIX C UCIOJIB30BAaHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHUA.
JTAHHBIX PA3JIUYHBIX UCTOYHUKOB,; Pe3ynbTarhl ONTOB MPEACTABUTH B BHJIE TAOTHIIHI 1.
- MIPUMEHSITh COBPEMEHHBIE Tabmuna 1
WH(POPMAIIUOHHBIE TEXHOJOTUH ISt Howmep O6beM, M1 Konuentpauus Bpewms Cxopoctb
00paboTKH pe3yJIbTaToB ombita | NayS,03 H,O H,SO, Na,S,03, 107 | mosienns | peaxrum, 107,
XUMHYECKHUX IKCTICPUMEHTOB; MOJIB/TI MYTH, C B
- npuoOperaTh HOBBIE 3HAaHUS IO 1 1 7 2 1,3
XUMHUHN C IIOMOIIBIO 2 2 6 2 2,6
MH(OPMAIIMOHHBIX TEXHOJIOTUI 3 3 5 2 39
4 4 4 2 5,2
5 5 3 2 6,5
[To marHBIM TaGIUIEI 1 TOCTPOUTH TpadHK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIH
THOCYb(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtparuio Na;S;0Os, a Ha ocw opaAMHAT —
CKOPOCTh PEaKITUH.
Crenathb BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUU THOCYJIb(haTa HATPUs.
Bnagets - HaBBIKAMHU Kkputndeckoro | Temst 0oKk1a006

MBIIJICHUS, aHaJIN3a U CUHTEC3a,

1. KoHueniuu coOBpeMEHHON XUMUU.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DIIEMEHT OueHouHBIE CpEACTBA
KOMIIETEHIIUH obyuenus

- UH(POPMALMOHHBIMH | 2. DIEKTPOXUMHUYECKAsk KOPPO3Hs MaTepHaiOB, IPUMEHIEMbIX B MAIIMHOCTPOCHUH.

TEXHOJIO-TUSIMU TUISL aHayn3a | 3. Kunernueckue Teopuy B KOHTEKCTE XUMUYECKOTO 3HAHMSL.

COBPEMEHHBIX JOCTHKEHUH XuMHHU B | 4. KauecTBEHHBIHN 1 KOJIMYECTBEHHbIH aHaINU3 00pa31oB CILIABOB.

obnacTu npodeccuoHaIbHOM | 5. XMMHKO-TeXHUYECKasi 00pab0TKa METAIJIOB U CILIABOB, IPUMEHIEMbIX B MAITMHOCTPOCHHUH.

JeSTeNbHOCTH 6. CpaBHUTEJIbHBINA aHAJIM3 COBPEMEHHBIX KaTalu3aTOPOB, IPUMEHSIEMbIX IIPU IPOU3BOJICTBE
MaTepUaoB JUIsl MAIMHOCTPOEHUS
7. OCHOBHBIE POOJIEMBI COBPEMEHHON XUMMUH.

ATIK-1

YMCHHUEM HUCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX NTUCHHUIUIMH B HpO(bCCCHOH&J'IBHOfI ACATCIIbBHOCTH, IPUMCHATb MCTOJAblI MAaTEMATHYCCKOI'O
aHaJIn3a U MOACIINPOBAHNA, TCOPCTUYCCKOI0 N SKCIICPUMCHTAJIbHOI'O UCCIICAOBAHHNA

3HaTh

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMEHHBIC HaIpaBIICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA,

- METOJBI  TEOPETUYECKOTO H
AKCIIEPUMEHTATLHOTO HUCCIIEIOBAHUS
B 0071aCTH XUMHHU

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XMMHMYECKONM TEPMOJMHAMUKH: CHCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. I1epBbIil 3aKOH TEPMOINHAMUKH.
2 DHepreTuka XMMMUYECKUX IPOLIECCOB.
3 OHranbnus. 3akoH I'ecca u ciieAcTBUS U3 HETO.
4 OHnTponus. YpaBHeHue bonpiiMana. Bropoii u TpeTuit 3aK0HbI TEPMOAVMHAMHUKH.
5 Ouneprus ['n66ca. HampaBneHnus XMMHUYECKHUX IPOIECCOB.
6. Xumuueckass kuHeTHKa. CKOpocTh XuMu4eckon peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peaxkunu. Kunernueckas kpupasi.
7. CKOpOCTb peakuy U METOIbI €€ PETYJINPOBAHHUS.
8. Bnusinue temnepatypsl Ha ckopocTh peakiuu. [lpaBuno Baut-I'odda.
9. DOHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEHUE AppeHuyca.
10. KaTtanuzaTopbl n kKaTaIUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.
11. Karanu3aTopsl 1 KaTalIUTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTanus.
12. Xumunueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO paBHOBECHS.

13. Cwmemenne xumudeckoro pasHosecusd. [Tpunuun Jle [larense.
14. PactBopel. CriocoObI BeIpaXeHUsI KOHIIEHTPAIIUN PACTBOPOB.
15. PacTBopb! 21neKkTpoianToB. CTEneHb U KOHCTaHTA JIEKTPOIUTUYECKON TUCCOLUALMU. 3aKOH

pazbaBnenust OcTBaIbaA.

16.  [uccoumanusi KUCIOT, OCHOBAaHUH, conieil. AM(OTEpHbIE HIEKTPOIUTHI.

17. PactBopuMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
0CaJIKOB.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
oOyueHus
KOMIIETEHINH
18. Huccounanus Boasl. MoHHOE npousBeneHue Boabl. pH.
19. I'mnponus coneil. CTeneHb U KOHCTaHTa T'MJIPOJIU3a.
20. Hucnepcubie cuctembl. Knaccuduxkanus. Jlnoduibabie 1 110POOHBIE KOJTOUIHI.
21. CrpoeHre KOJTOUIHBIX YaCTHULl.
22. Koarynsiuus KoJuIouHbIX pacTBOPOB.
23. OKUCIHUTENIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBa BEILIECTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
24. DIIEKTPOXUMUYECKUE CUCTEMBI. 3akoHbI Dapajies. DIeKTPOIHBIN MOTEHIIAAI.
25. lNanpBanm4eckmii 3ement Jdanusms SAxoou.
26. DNEeKTPOXUMHUUECKHE CUCTEMBI: AIEKTPOJIN3 paciuiaBoB. lIpruMeHeHue 31eKTpou3a.
217. DeKTponn3. AHOAHBIN U KaTOAHBII MPOLIECCH NP JEKTPOIU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Kopposus. Buasl koppo3un. CriocoObl 3alIUTH METAJNIOB OT KOPPO3UHU.
YMetb - pemlaTb ~ pacyeTHbIE  3aJa4Ml Ilpumepnvle npakmuyeckue 3a0anun:

MIPUMEHUTENHHO K Marepuany 1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX IPOIECCOB, ypaBHEHUE CyMMAapHOMN

MIPOrpamMMBl; TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU

- IPOrHO3UPOBATH  BO3MOXHOCTH | HOHOB METAJLIOB PABHBI: [AI3+]=0,001 MOJIB/II, [C02+]=O,1 MOJIB/JI.

MIPOTEKAHUS CaMOTIPOU3BOJIEHBIX 2. Hammucatb WOHHBIE ¥ MOJIEKYJISIpHBIE ypaBHeHHS peakiuii ruaponu3a coieid: KsPOys; NaSOy;

MIPOLIECCOB B paznuunbix [ ZnCl,.

XUMHNYECKHUX CUCTEMAX

3. 3aKOHUYUTH YpaBHEHMsI peaklUii, HaKMCaB X B MOJIEKYJISPHONW U MOHHOM popmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurcs 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mit. Paccuuraiite: o(Ca(OH)2); Cy; Cox; Cmy N(Ca(OH)) u N (H20); T.

5. CocTaBbTE ypaBHEHHUS OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + H,O —.

6. Hammcare 5JIEKTpOHHBIE YpPAaBHEHMS DJIEKTPOIAHBIX ITPOLIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3ytomeit peakiuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO DJIEMEHTa, €CIM KOHIEHTPAlUu
MOHOB METAJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/II.

7. 3aKOHUYUTH YpaBHEHHSI pEaKlUii, HAMMCAB UX B MOJIEKYJIIPHOU U MOHHOH opmax:

NH4OH + HNO3; —, Zn(OH); + NaOH—, AIPO4 + Na;SO4 —-.

8. HammcaTh ypaBHEHUS peakluii THIPOJIN3a B MOJIEKYIIpHOM U HoHHOM Buje: Aly(SO4)3, KCI,

Na,SOs.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

9. Hanmucarb 3J€KTpPOHHBIE YpaBHEHHUS OJIJIEKTPOJHBIX IPOIECCOB, ypaBHEHHWE CYMMAapHOU
TOKOOOpa3yromei peakiuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO IJIEMEHTa, €CIM KOHIEHTPAIUU
HMOHOB METAJJIOB PABHBI: [Zn2+]=O,01 moub/11, [Cu*]=1,0 Monb/m.

10. Cynbdar amromunus maccoit 36,4 v pacteopuwiu B 100 T Boabl. [I10THOCTE TOTYy4EeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hammcath S1EKTPOHHBIC YPAaBHEHHS SJCKTPOJIHBIX IPOIECCOB, YpPaBHEHHWE CyMMAapHOM
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C raibBaHUYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB MeTaiuIoB paHbl: [Mn?*]=0,01 mous/x1, [Ag*]=1,0 Mob/1.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHii, HATUCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEpMOAMHAMUYECKYIO BO3MOKHOCTB NpoTekanus peakuuu CaO + 2 Cio) =
= CaC; () + CO(p, AH; = 460 x/I)x npu crannapTHeIX ycnoBusx. Paccuuraiite Temneparypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA:
KMnQO4 + NaNO, + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.

15. Onpenenure TEPMOANHAMUYECKYIO BO3MOXKHOCTB npotekanus peakuun 2 Cl ) + 2 HoOy =4
HClry + Oy, AH; = 115,6 x/[x npu cranmapTHBIX ycnoBusx. PaccunTaiite Temreparypy Hadaia
peakiuu, eciau S(Clp)=223 Jhx/mons K; S(H,0)=189 J/mons-K; S(HCl)= 187]x/mMonsK;
S(02)=205 Tx/moabK.

16. Hanimcath ypaBHEHUsI peakiuii THAPOIH3a B MoieKyisipHoM 1 noHHOM Bujie: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU:
K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHas peakius mporekaeT mo ypaBHeHutro H, oy + b ) = 2 Hly). Hauvanpnas
KOHI[eHTpaluss Bojxopoaa 2,1 Mons/n, uoma 1,5 monw/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopoma?

19. B 640 mn Boasl pactBopmiin 160 r xnopuaa xenesa (II). [InoTHOCT MOTyuyeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeClz) u N (H20); T.

20. Onpeznenure TEPMOJMHAMHUECKYI0 BO3MOXKHOCTb IpOTeKaHUs peakuun CS; () +3 Oyp)=
=CO; ( + 2 SO» (1), AH; = -1075 x/Ix npu cTaHIApTHBIX YCIOBHUSX. Paccuuraiite Temmepatypy
Havana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(0,)=205 Ix/monb K; S(CO,)= 213 Jlx/monb K;




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

S(S0,)=248 JTxx/moab-K.

21. Peakuus unet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 H,S(. HauanpHas koHIEHTpaus Bogopoaa
2 Mouw/m, cepsl 1,5 Moub/11. OnpenenuTe Bo CKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEaKIIMA K MOMEHTY,
korna npopearupyet 0,7 MoJib/1 Bogopoaa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD IIPOTEKAHUS peakuuu 2 ZNS ) + 3 Oy =
=22n0 ) + 2 SO; (1), AH; = -890 x/Ix npu crangapTHHIX yCIoBUsAX. PaccunTaiite Temmeparypy
Hauana peakiuu, ecian S(ZnS)=58 Jx/monb K; S(02)=205 Ix/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JTxx/monbK.

23. HauanbHble KOHIEHTPALMK UCXOIHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () 6b11H
pasusbl 1,8 Monb/nm SO; 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,8 monb/n SO,?

24. B pactBope oprodochopHoit kucinotsl Maccoit 1200 r u tutotHOCTHIO 1,153 T/MIT coepkuTcst
312 r H3POy. PaccumnTaiite: ®(H3POy); Cy; Coxs Crny N(H3PO4) 1 N (H20); T.

Bnaners

- HaBBIKAMH MTPUMCHCHHS OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
po¢eCCUOHAIBHON IeATETHHOCTH;

- MPAKTUYECKIUMHU HaBbIKaMHU
TEOPETUIECKOTO u
AKCIIEPUMEHTAILHOTO MCCIIEIOBAHUS
B 00JIaCTH XUMHUHU

Ilpumepnvle npakmuueckue 3a0anun:

1. Jna peakuuu CHy y + COy () =2 CO (y + 2 Hy (1) onpenenure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUSHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TeruioBod 3¢ dekT peakuuu 10 3aJaHHONW TeMIepaTypbl HE M3MEHUTCS. YKaXWTe: a)
BBIJIETISIETCSl WM TOTJIOUIAeTCS PHEPrHsl B XOJAE Peakiuu; 0) MpUYUHY HalJIEHHOTO M3MEHEHUs
sHTpomnuu. PaccunTaiite TeMnepatypy Hauana peakluu.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PAaBHOBECHS CIIECAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. YKkaxure HalpaBIeHUE CMEIIEHHS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKUui: a) NPH MOHWKEHUH TEeMIIepaTyphl, €CIM JaBJI€HHE MMOCTOSHHO; 0) mpu
MOBBILICHUY JIABJIEHMS, €CIIM TEMIIEPATypa OCTOSHHA.

3. CkoapKO MWLTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosienus 2 i 0,25M pactopa?

4. Kakwe w3 cienyromux coieii moasepratorcst ruaponusy: NapSiOs. Cu(NOj),. KBr?
CocTtaBpTe MOHHBIE M MOJIEKYJSIPHBIE YpaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ITUX CONEH?

5. 3osb ruapoKcHaa MarHus nonydeH myrem cmemmuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsj 9acTUI] TOJY4EHHOTO 30JI1 W HAIUIIATE
dbopMyiTy ero MULEILIBI.

6. PaccumTaiite AlEKTPOABIKYIYIO CHJIY M OINPEIEIUTE HAMpPaBJICHUE CaMOIPOU3BOJIBLHOTO




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

MIPOTEKAHUS peakuuu npu CTaHJIapPTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HAYEHUS
OKHCJIUTEIBHO-BOCCTAHOBUTENILHBIX ToTeHmaios H) + HiPO, — J, + H3PO; + H,0.

7. IlpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISPHbIE ypaBHEHUS pEaKiui,
NPOTEKAIOIIUX IPH JIEKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioii cpene; 0) BO
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblTb MacChl aHO/Ia PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKOpocTh Kopposuu coctapmia 0,01 /4.

8. CocTaBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHUS JIEKTPOIHBIX MPOIECCOB (aHOJ MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIICH MpH dieKTposnse pactBopa CoSO4 Berancnure
(bakTHYeCKOe KOJMYECTBO MeTaylla, MojdydeHHOro Ha katoae mpu aiektpoiuse Co(NOs),, ecin
AJIEKTPOJIU3 TPOBOJAUIM B TedeHWH | 4. Beixon meramna mo Toky coctaBuil 85%. Ykaxure
BO3MO>KHBIE PUYMHBI YMEHBIIECHUS BBIX0/1a METAJUIA [0 CPABHEHUIO C PACYETHBIM.




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, KaKIblid U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYAIOMIMICS JEMOHCTPHPYET MOPOTOBBIA YPOBEHHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINUNCS UCTIBITHIBACT 3HAUYNTEIBHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TE€HO» - 00YUaIOIIHIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsiCHEHUS! UHPOPMAIH, HE MOKET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX
3azad.



