MHUHHUCTEPCTBO HAYKHU 1 BBICIIEI'O ObPA3OBAHH
POCCHUMCKOUN OEJIEPAITUN
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PaGouyas nporpamma cocrasnena va ocnose ®I'OC BO - GakanaBpuar 1o HanpasJIeHHIO
nozaroroBku 27.03.01 Cranpaprusaims u merposiorusi (npuka3 MunobGpuayku Poccum ot
07.08.2020 r. Ne 901)

PaGouas nporpamma paceMoTpeHa 1 0106peHa Ha 3ace1anuu kadeapbl X UMUK
05.02.2024, npotoxosn Ne 5 5 )
3aB. kadeapoii ’j%/ {//C/ 7~ H.JI. Mensuux

Pa6ouas nporpamma ono6pena metoauyeckoii komuccueiit MUEnC

19.02.2024 r. mpotokon Ne 5
IIpencenarens /"-7 N.10. Me3un
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JIMcT akTyanu3anum padoueii mporpaMMal

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

IIporokomor 20 1. Ne

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

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

IIporokomor 20 1. Ne

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

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

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstaux

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

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




1 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 JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

Jucunmimaa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4eOHOro IIaHa 00pa3oBaTeIbHOM
MIPOrPaMMB.

Jnsg  u3ydeHus — AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUs, BIIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUU JAHHOW JUCLMILIMHBI OyIyT
HEOOXOIUMBI 115l U3Y4YCHHUS JUCIUILTUH/TIPAKTHK:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

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

Kon naaukaropa WNHaukaTop TOCTHKEHUS KOMITICTCHITUH

OIIK-1 Crocoben aHanmu3upoBaTh 3a7add MpodeccHoHaNbHON AESITeTbHOCTH Ha OCHOBE
MIOJIOYKEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK M MATEMaTUKHU

OIlK-1.1 Hcnonp3yeT mooKeHus1, 3aKOHbI U METO/Ibl B 00J1aCTH €CTECTBEHHBIX HAyK
Y MaTEMaTHKU [IPU PEIICHNUHU IPAKTUYECKUX 3a7a4

OIIK-1.2 Pemaet ctannapTHble podecCHOHaIbHBIE 331241 C IPUMEHEHUEM METO/I0B
MaTEMaTHYECKOro aHaIn3a

OIIK-1.3 [TpuMeHsieT ecTEeCTBEHHOHAy4yHblE 3HaHMS M METOJAbl MaTeMaTU4YECKOrO

daHaJIn3a B HpO(bCCCHOH@.J'ILHOfI JACATCIIBHOCTHU

OIIK-2 Crioco6en hopmymupoBaTh 3a1a4u TpoheCCUOHATBLHOM ASSITeTLHOCTH Ha OCHOBE 3HAHHUN
PO UIBHBIX Pa3eIOB MATEMAaTHUECKUX M €CTECTBEHHOHAYYHBIX JUCIMILTUH

OIIK-2.1 BeinonHseT mocTaHoOBKY 3ajad B (OpMAJM30BAaHHOM BHUJAE Ha OCHOBE
3HaHUW NPO(UIBHBIX pa3/IeIoB MAaTEMAaTUYECKUX M €CTECTBEHHOHAYUYHBIX
JMCLUIUIMH B 00J1aCTH NPO(eCcCHOHATBHOMN AesITeIbHOCTH

OIIK-2.2 BriOupaer maremartuyeckuil ammapaT s perieHus (GpopMarTn3oBaHHBIX
3a7a4 B 00J1acTH Ipo(eCCUOHANTLHON AEITEILHOCTH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas padora — 58,05 aka. yacos:
— ayauTOpHas — 57 aKaj. 4acos;
— paeayautopHas — 1,05 akan. yacos;
— camocTosiTeapHas padota — 49,95 aka. yacos;

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

<DopMa aTrrecTaluu - 3a4cT

AynuropHas s s
o | xouTakTHas pabora E 5 ®dopma TeKyIero
= g X Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) == A N P Kon
S 3 © | camocTosTeNbHOM | yCcIIEeBa€MOCTH U
JUCIIUILIAHB b g © . | xomnerennuu
O 2 5 paboThI TIPOMEKYTOYHOM
Tex. mab. | mpakT. z'9 aTTecTalyy
3aH. 3aH. | L &
1. Xumus
- oopmIieHHE
OTYETA 10
1a00paTOpHOI
pabore; 3amura OIK-1.1
- peuieHue nabopaTtopHOn OHK-l'Zl
OMAIITHETO a0O0THI. )
1.1 Xumuueckast TepMOTUHAMHUKA 4 6 8 A P OIIK-1.3,
3aganus Ne 1; Homaninee
- 3amadue Ne 1 OIIK-2.1,
- OIIK-2.2
camocrostenabHoe | TecrtupoBaHue.
M3y4eHre yueOHOH
U Hay4yHOH
JIUTEPATYPHI.
- oopmiieHne
OTYETA I10
71a00paTOpHOI
aboTe; 3amnura
-pemem;e 1260 I;-[TO HOI OIIK-1.1,
OII)VIaHIHel“O §6OT£ OIIK-1.2,
1.2 XuMnueckass KHHETUKA 1 2 4 8 A P ) OIIK-1.3,
3amganusa Ne 2; Jomanaee
OIIK-2.1,
- 3amanne Ne 2. OIIK-2.2
camocrositenabHoe | TecrtupoBanue. '
M3yYeHHE yI4eOHOU
Y Hay4HOU
JUTEPATYPBHI.
- oopmieHHE
OTYETA I10
71a00paTOpHOI
aboTe; 3a a
- pemeTHI:Ie 71200 ';“OT HOI1 OIIK-1.1,
opl)waLHHero :60T£ OIIK-1.2,
1.3 PacTBOpBI 4 8 11 A P ) OIIK-1.3,
3aganus Ne 3; JomarHee
OIlK-2.1,
- 3amanne Ne 3. OTIK-2.2
CaMOCTOSITCIIBHOE TecTupoBaHue '
u3yucHHe y4eOHOH
Y HAy49HOH
JUTEPATYPBHI.




- oopmieHHE

oTYeTa 1o
nabopaTtopHoOr Sammra OIlK-1.1,
pabore; 1360 ?TO Hoi OIIK-1.2,
1.4 [TucniepcHbIE CUCTEMBI 3 6 8,95 - patop OIIK-1.3,
paboTsI.
CaMOCTOSITEILHOE TecTHpoBane OIIK-2.1,
u3yucHHe y4eOHOMH p ' OIIK-2.2
U Hay4HOH
JUTEPATYPBHI.
- oopmieHHE
oTYeTa 1o
nabopatopHoOn
e | navoparopnon | OTKLL
15 Op . ;’60 p OIIK-1.2,
OKHUCIIUTETHHO-BOCCTAHOBUTEILHBIE 2 6 4 AlOMALHHen PaboTEL OIIK-1.3,
3aganus Ne 4; JomarHee
MPOIIECCHI OIIK-2.1,
- 3aganue Ne 4,
OIIK-2.2
camocrositenabHoe | TecrtupoBaHue.
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPHI.
- oopmIieHHE
OTYETA 10
1a00paTOpHOI
0pea e " eO na 0;)6aoop 0 OIK-1.2,
1.6 DneKTpOXUMUYECKUE CUCTEMBI 4 8 10 AOMALIHCT PaboTBL. OIIK-1.3,
3aganug Ne 5; JomarrHee
- 3aganue Ne 5 OIK-2.1,
- OIIK-2.2
camocrostenabHoe | TecrtupoBaHue.
M3y4eHre yueOHOH
U Hay4yHOH
JUTEPATYPHI.
HWroro no pazneny 19 38 49,95
Hroro 3a cemectp 19 38 49,95 3a4ET
Wrtoro no aucuumiinHe 19 38 49,95 3a4eT




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 3aKpeIuIieTcss B XoJe Ja0opaTopHbIX 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
(GopMbI 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
o6ubnuoreke, 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 CPEICTBA 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 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

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

a) OcHoBHas JquTEpaTypa:

1. T'enbpman, M. U. Xumus : yueonuk / M. U. T'enbdman, B. I1. FOctpatoB. — 4-¢ u3.
— Cankr-Ilerepoypr : Jlanp, 2022. — 480 c¢. — ISBN 978-5-8114-0200-7. — Tekct :
aiekTpoHHbI /[ JlaHb : ANIEKTPOHHO-OMONMMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/210221 (mata ob6pamienus: 07.03.2024). — Pexum gocryma: ist
aBTOPHU3. I10JIb30BATEIICH.

2. Xumus ;. yaeOuuk s By30B / FO. A. JleGenes, I'. H. danees, A. M. I'ony6es, B. H.
[MamoBain ; mox obmei penakuueit I'. H. ®aneea. — 2-¢ u3z., nepepad. u gorn. — MockBa :
NznarensctBo FOpaiit, 2023. — 431 ¢. — (Bsicmiee o6pa3oBanue). — ISBN 978-5-534-02453-1.
— Tekcr : anekrponnwii // OOpaszoBatenbHas miatgopma HOpaiit [caiit]. — URL:
https://urait.ru/book/cover/7FOC2B24-7759-4C94-8783-185D7EB61E88 (mara oOpamicHwus:
07.03.2024).

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Konspna, JI. I'. Xumus : yueonoe nocobue / JI. I'. Konsina, JI. T'. Tapaciok ; MI'TYV. -
Maruurtoropek : MI'TY, 2015. - 1 snektpon. onT. guck (CD-ROM). - 3ari. ¢ TuTyi. 9KpaHa. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/1190  (mata  oOparmieHus:
07.03.2024). - MakpooObekT. - TekcT : 31eKTpoHHbIA. - CBeACHHUS JOCTYIHBI TAKXKE Ha
CD-ROM.

2. Mynnuna, O. P. OCHOBHBIE KJ1acChl HEOPraHUYECKUX COEIMHEHMH | yueOHoe mocodue
s By30B] / O. P. Mynnuna ; MarHuToropckuii Tocy1apCTBEHHBIH TEXHHUYSCKUN YHUBEPCHUTET
uMm. I'. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2022. - 1 CD-ROM. - 3aru. ¢
tutyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20274 (nata
obpamtenus: 07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooOBeKT. - TeKCT : 37€KTPOHHBIA. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Mymuna, D. P. Xumudeckas TepmMoanHaMuka : mpaktukym / J. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckuit yH-T uM. I'. . HocoBa. - Maruuroropcek :
MI'TY um. I'. U. Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ turyn. oskpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nara oopamenus: 07.03.2024). -
MaxkpooObeKT. - TekcT : aneKTpoHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

4. Mumypuna, O. A. Xumnueckass kuHeTHKa. COCTOSSHHE XMMUYECKOTO PaBHOBECHUS :
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpmoBa ; MarHuToropckuii roc.
texandeckuid yH-T uM. ['. M. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1
CD-ROM. - 3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (marta obopamenus: 07.03.2024).
- MakpooOBeKT. - TeKcCT : aNeKTpoHHbIH. - CBeieHus noctynHbl Takke Ha CD-ROM.

5. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymmuna, O. A.
MumypuHa ; Marsutoropckuii roc. texuudeckuit yH-T uM. I'. . HocoBa. - Maruuroropcek :
MI'TY wum. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn »oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nara oopamenus: 07.03.2024). -
MaxkpooObeKT. - TeKcT : aneKTpoHHBIH. - CBenenus noctynHbl Takke Ha CD-ROM.

6. Mensuuk, H. JI. Tucniepcurie cucremsl : npaktiukym / H. JI. Mensnuk, 3. P. Mymnuna,
O. A. Mumypuna ; Marautoropckuii roc. Texanueckuit yH-T uM. I'. 1. Hocoga. - Marautoropck
:MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3ari. ¢ TUTYI. 5KpaHa. -



URL: https://host.megaprolib.net/MP0109/Download/MObject/20681 (mara oOpamicHus:
07.03.2024). - MaxkpooObekT. - TekcT : amekTpoHHBIA. - CBeAEHUs JOCTYIHBI TaKXKe Ha
CD-ROM.

7. Mymnuna, D. P. OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUU : MPAKTUKYM [IJIs
By30B] / D. P. Mymuna, O. A. Mumypunaa ; MaroHuToropckuii roc. TeXHu4ecKuil yH-T uMm. I 1.
HocoBa. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2020. - 1 CD-ROM. - 3arn. ¢ turym.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885  (mara
oopamenusi: 07.03.2024). - MakpooObekT. - TeKcT : aeKTpOHHBIH. - CBeIeHHSI JOCTYITHBI TAKKE
na CD-ROM.

8. Konsima, JI. I'. OkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakiiui. OCHOBBI QJIEKTPOXHUMUH :
yueoHoe nocodoue / JI. I'. Konsna, 3. P. Mynmuna ; MI'TVY. - Maraurtoropek : MI'TVY, 2015. - 58
c. . wmin, T1abm. - URL: https://host.megaprolib.net/MP0109/Download/MObject/159 (mata
obparnienus: 07.03.2024). - MakpooObeKT. - TEKCT : 3JIEeKTPOHHBIH.

9. Mysmuna, D. P. Diekrpoxumus . npakTukym [mis By3oB] / D. P. Mymmuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckui yH-T uM. I'. . HocoBa. - Maruuroropcek :
MI'TY um. I'. U. Hocoa, 2020. - 1 CD-ROM. - 3arn. ¢ turyn. oskpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (nara oopamenus: 07.03.2024). -
MaxkpooObeKT. - TekcT : 3neKTpoHHBIN. - CBeeHus AocTynHbI Takxke Ha CD-ROM.

10. Koposun, H.B. O0mias xumust: yde0. Ui TEXHHYECKUX Harpas. u crenl. By3oB /H.B.
Koposun —9-¢ uzn., nepepad.- M.: Beicur. mik., 2007.- 557 c.: mi. - ISBN 978-5-06-004403-4. -
Teker: HenocpeICTBEHHBIN.

11. KpaTkuii cipaBOYHHMK (HU3UKO-XMMHYECKHX BennuwH / coct.: H. M. Bapon, A. M.
[Tonomapesa, A. A. Panensb, 3. H. Tumodeena; nox pen. A. A. Pasnens, A. M. [lonomapeBoii. -
10-e u3a., ucnp. u gom. - CII6. : Ban ®denopos, 2003. - 238 c. : w1 - ISBN 5-8194-0071-2. -
Teker: HenocpeICTBEHHBIN.

12. W3Bectus BBICIIMX Yy4YeOHBIX 3aBeleHUN. XUMHUS M XUMHUYECKas TEXHOJOTHS:
Hay4YHO-TeXHHUYeCcKui xypHai — ISSN 0579-2991.

B) MeToauveckne yKasaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUS K
mabopaTopHbIM padoTaM MO JIUCHUILUIMHE «XHUMHs» JUisl OOydyaroluIuxcs BCEX HallpaBICHUN
HNOATOTOBKM W ClienuajdbHOCTel JgHeBHOW Qopmbl  oOyuenus [/ O.A. MumypuHa;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2023. — 11 c. — TekcT : HemocpeACTBEHHBIH.

2. Komsma, JI.I. Xwumuueckas TepMOJWHAMHUKA: METOIUYECKHE yKa3aHUS U
CaMOCTOSITENTbHONW palOoThl MO AMCHUUIUIMHE «XUMHs» i1 00ydyaroIIMXCsl BCEX HalpaBiIeHUM
MOJITOTOBKHM W crienuaibHOCTel Bcex (opm obOyuenus / JL.I'. Konsnaa; Marautoropckuii roc.
texHndeckui yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2023. — 18 c. —
TekcT : HenmocpeICTBEHHBIN.

3. Komsama, JI.I. CkopocTh XMMHUYECKMX pEAaKUUH M XUMHUECKOE paBHOBECHE:
Meroandeckue ykazaHusi K JabopaTopHbIM paboTaM 1O JUCHUIIIHHE «XUMHUS» IS
00ydaroImuxcs BCeX HalpaBJiIeHUI NOATOTOBKH M CIielHaiIbHOCTEH Bcex (hopm oOyuenus / JI.T.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHudeckuii yH-T um. I'. WM. Hocopa. —
Marunutoropek : MI'TY um. I'. 1. Hocosa, 2023. —8 ¢. — Tekct : HenmocpeAcTBEHHBIH.

4. PomnonoBa, H.U. Xumudeckass kuHeTHKa. XUMHUYECKOE PaBHOBECHE: METOIUYECCKHE
yKa3aHHus JUIs CaMOCTOSTENIbHOW paboThl MO JUCHUIUIMHE «XUMHs» JUIsl 00ydaroUIuXcsi BCex
HampaBJIeHUH MOATOTOBKHM W crenuaibHOocTel Bcex (hopm oOyuenus / H.W. Poxunonosa, A.Il.
ITonomapeB; MarHuroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. K. Hocosa, 2023. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uympoga, JI.B. PactBopsl: MeTonnueckas pa3paboTka K JadopaTopHbIM paboTaMm 1o
MUCITATHIUHE « X UMM TITT 00VUAIOTITUXCS BCEX HAMNDABIIEHWH TTONMTOTOBKHA U



cnienuanbHocTell Beex hopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropcKHii roc.
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6. Uynposa, JI.B. PacTBopsl: MeTonndeckas pa3paboTka K CaMOCTOSTENbHONW paboTe 1o
JUCLUIUIMHE «XHUMUS» 7151 00Yy4aIOLIMXCsl [T0 BCEM HalpaBJIEHUSIM OATOTOBKH M CIIELUAIBHOCTAM
Bcex (opm oOyuenus / JI.B. Uynposa, O.P. Mymiuna, O.A. Mumypuna; MarHuToropckuii roc.
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7. Konsina, JI.I'. Konmonaabie pacTBOPBI: METOAMYECKUE YKa3aHMS K JJa0OpaTOpHOU paboTe
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HAMpaBJICHUSAM TOATOTOBKH M CHeHUATbHOCTIM Bcex ¢opm odyuenus / JL.I'. Komsma, E.B.
Tapacrok, O.P. Mynnuna; Marautoropckuil roc. texuueckui yH-T um. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — Tekcrt : Heocpe1CTBEHHBIH.

10. Mumypuna, O.A. DJIEKTPOXUMHUYECKHE IPOLECCHI: METOJUYECKUE YyKa3aHHUi K
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HOATOTOBKH M CHELHUATIbHOCTAM BceX (opm oOydenus / O.A. Mumypuna, H.W. Poguonosa;
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Hocoga, 2023. — 13 ¢. — TekcT : HenmocpeaACTBEHHBIH.

r) [Iporpammuoe o6ecnieuenne u UnTepHer-pecypcebi:

IIporpammHuoe obecnneuenne

Haumenoanue [10 Ne noroBopa Cpox aeicTBus JIMIIEH3UN
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

FAR Manager cB000THO pacrpoctpansemoe [10 0OECCPOYHO

7Zip cB00OAHO pactpocTpansemoe [10 0eccpoyHO
Bpaysep Yandex [cBoGoxno pacnpocrpansemoe I10 OECCPOUHO

IIpodeccnonanbublie 6a3bl JAHHBIX M HH(OPMaIMOHHBIE CIIPABOYHbIE CHCTEMbI

Hazpanue kypca Cchlika
OnekTpoHHas 0aza mepuoanveckux miganuii East View
Information Services, OO0 «MBHUC»

https://dlib.eastview.com/

Harnmonansnas nHpopMamonHo-ananutrueckas cuctema|URL:
— Poccutickuit unnexc nayunoro nutuposanust (PUHLL])  [https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akagemus Google (Google Scholar) |URL: https://scholar.google.ru/

denepalibHOE TOCYIAPCTBEHHOE OOKETHOS YUPESIKICHHUE
«DenepanbHbIit HHCTUTYT npomsitennoi| URL: http://www1.fips.ru/
COOCTBEHHOCTH»




Poccmiickas Tocynapcrsennas OuommoTeKa. https://www.rsl.ru/ru/4readers/catalogues/
Katanoru

OnexTpoHHble pecypcbl oubanorexku MI'TY um. I'.H. https://host. megaprolib.net/MPO109/Web
Hocoga ] ' '

9 MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne TUCIUILITHHBI (MOIYJIs1)

MarepuanpHO-TEXHUYECKOE 00ecTIiedeHIe AUCIIMIUINHBI BKITIOYACT:

VY4eOHble ayUTOPUN [T IPOBEACHHS 3aHATHIA JIEKITUOHHOTO THIIA.

OcHnamenne: MynbTUMEIUIHBIE CpEACTBA XpaHEHWs, Nepelayd W IPEACTaBICHUS
uHpOpMaLIUH.

VYueOHble ayAWTOpPHM JJsl TPOBEACHHS J1a0OPAaTOPHBIX  3aHATHH, TPYNIOBBIX H
VH/IMBUYAJIbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJIS M MPOMEXKYTOUHOU aTTectanuu. OcHalleHue:
OO6opynoBaHue [UIsl BBIOJHEHUS J1a0OPaTOPHBIX PabOT, XUMHUYECKas 1OCY/1a, PeakTHBbI, Harmsaanse
MaTepHaIbl: TAOJIUIbI, CXEMBI, IJIAKATHI.

[Tomemnenuns Ui cCaMOCTOSITENBHON pabOTHI 00YyJarOIIIMXCSL.

OcHaienue: [lepconanbhbie koMmnbioTepsl ¢ maketom MS Office, Beixogom B MHTEpHET U ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[Tomenienus 11 XpaHEeHUs U MPOPMIAKTHIECKOTO 00CITy)KUBaHUS y4eOHOTO 000y JOBaHUSI.

OcHamenune: Cremnaxu, ceidbl a1 XpaHeHus: yueOHoro odbopynoBanus. MHCTpyMeHTHI 1
peMoHTa 1ab0PaTOPHOTO 0O0PYJOBAHHUS.



INPUJIOXKEHHUE 1

6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

CamocrosiTenbHass pabora oOydarolmuxcs TMOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOJUT Kak BO BpeMs JIaOOpaTOPHBIX 3aHATUN, TaK U HA IUIAHOBBIX KOHCYJIbTALMSIX, U Ha
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaOOpaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AynutopHas caMoCTOsTelIbHass paboTa OO0y4aromMXCs MPEANoiaraeT MpPOXOXKIACHHUE
TECTUPOBAHUS MO KaXKIOMY pasAeiny AUCHUIUIMHBL. TecTbl BKIIOYAIOT TEOPETHUYECKHE U NPAKTUYECKUE
3aJjaHusl, OTBETHl Ha KOTOpBIE TPeOYIOT TIIyOOKOro MOHMMAaHMS W3YYEHHOTO Marepuana. TecThl MOCTPOCHBI
eArHOOOPa3HO: K KaXKIOMy BOIIPOCY IpeiaracTcsi YeThlpe BapHaHTa OTBETOB, CPEId KOTOPHIX OAWH WM
HECKOJBKO TpaBUIBHBIX. OOpaboTKa pe3yNbTaTOB OCYIIECTBISETCS MYTEM COIMOCTABICHUS MOTYYEeHHBIX

Pe3yIbTATOB C STAIOHHBIMHU U MPOTEKAET OYEeHb ObICTPO. MakcHuMaIbHOE KOJMYECTBO OAIIOB B KaXKI0H TeMe Kypca
-10.

BapnaHTu TeMAaTH4YeCKHX TeCTOBBIX 3aJaHuil AJ1s TEKylero KOHTpoJs

XuMnuyeckasi TepMOAMHAMHMKA

B Tectax no reme «XuMuyeckasi TEpMOAMHAMHUKAY: TIEPBbIE MIECTh 3a/IaHUI OLICHUBAIOTCS B
0,5 6amta, ceqpMoe — B 1 0am1, a BOCBMOE, IEBITOE U AECIATOE 3a1aHus — B 2 Oaia.

Tecr Ne 1

1. HpI/I pPaccMOTPECHUN XHUMHUYECKOU peaKknunu cucmema 0O3HaA4acT:
a) HUCXOOHBIC pEarcHThI

0) MPOIYKTHI XUMUYECKOU PEaKIIUU
B) PEaKIMOHHBINA COCYT
I) MCXOJHBIC PEAreHThI U MPOAYKThI PEaKIul

2. HepBBIﬁ 3aKOH (nepBoe Haqano) TCPMOANHAMUKU MATCMATUYCCKU 3alTUCBIBACTCA TaAK:
a) PV =uRT B) K = Agyp (- Ea/ RT)

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

3. B sKk30TepMHUECKON peaKkuu:
a) SHTAJIBIINS PEAKIIMOHHOM cucTeMBbl ToBbIIaeTcs (AH > 0)

0) TeroBoii 3 pext peakimu orpuuareneH (Q< 0)

B) DHTAJIBIHSI PEAKIIMOHHON crcTeMbl yMeHbImaercs (AH< 0)



T ) JaBJICHUC peaKHI/IOHHOﬁ CHCTCMBI ITOBBIIIACTCA

4. CrangapTHble TETIOBbIE 3P PEKTH MPUHATO 0003HAYATH:

a) AUcr B) Q 1013°"°
6) AHozgg 1") AHct
5. Kaxkue u3 npuBeIeHHBIX PEAKIHi SBISIOTCS SHIOTCPMHISCKUMHU?
a) 1/2 Np+ 3/2 H,= NH3; AH = — 46 KJI)x/MoI1b
6) H,+4/20,=H,0, AH = 242 K])x/Momb
B) 1/2 N+ 1/2 0,=NO , AH = 90 K]I>x/mMo16
r) 1/2Hy+1/2 1,=HI, AH = 26 K]x/mMoib
6. Kaxkas n3 HamucaHHBIX HIDKE Peakluil OTBeYaeT TeIuioTe 00pa3oBaHus OKcUaa a3ota ( || ) B cTaHIapTHBIX
ycIoBusX?
a) 1/2 N,+ O=NO B) 1/2 N,+ 1/2 0, =NO
6) N+ 1/2 0,=NO r) NH;+5/20, =2NO+3H;0

7. Ilpu BocctanoBieHuu 16r okcuna Meau( || ) mo peaximu :
CuO (y * C (rpagur = CU ) + CO y, mormoTunock 22 kJx TEIIOTHI.

OHranbnus o0pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735

8. Muspeakuun NiO )+ C (rpagur) = Ni (o + CO () Onpenenure Bo3MOXHOE HAIPABJICHUE CAMOIIPONU3BOIBHOTO
TEYEeHHUs PEAKINH [IPH CTaHIAPTHBIX YCIOBHAX U NpH Temnepatype 627°C.

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

B otBere ykaxuTe 3HaueHus sHepruu ['mOOca mpu craHAapTHBIX YCIOBHSX, IIpu Temieparype 627°C u
TeMIIepaTypy Hauajaa peakuu

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

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

9. Kak u3MeHsieTcs SHTPOHS IPH pa3ioKeHUur KapOoHaTa KabIiys?
a) YBEIMIUBACTCS B) HEC YMCHBIIIACTCSI
0) yMeHBbITIaeTCs T') HE 3HAI0

10. JlanHas peakuus:



2KC103 (TB) —2KCl (TB)+302 () AH<O
MOJKET CaMOIPOU3BOJIBHO MPOTEKAThH
a) B IPSIMOM HaITpaBJICHUH B) HE MOYKET ITPOTEKATh

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

XuMHnyeckass KHHETHKA

B tectax mo teme «XHMHUYCCKAas KHHETHKA». IIEPBOE, BTOPOE, TPEThE, YETBEPTOE U IISATOC 3aJaHMUs
oueHuBarorcs B 0,5 Oaja; 1mectoe, ceaAbMO€E, BOCbMOE, IEBITOE U AecaToe — B 1 Oaiu1, a oauHHAaIaToe — B 2,5
Oaia.

Tect Ne 1

1. Pazgen xumun, H3y4aronuii CKOPOCTH U MEXaHU3MbI XUMHUECKUX PEaKIMi, Ha3bIBACTCS
a) XUMHUYEecKasi TepMOIMHAMHKA

0) TepMOXUMHUS
B) XMMHYECKasi KHHETHKA

2. CKOpOCTb XMMHUYECKOH peakLuy — 3TO ...
a) BpeMs, 3a KOTOPOE MOJTHOCTBIO PACXOAYETCS OJJHO M3 UCXOIHBIX BEIIECTB

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

B) KOJIMYECTBO BCUICCTBA NPOAYKTOB PCAKIIMHA K MOMCHTY OKOHYAHUWSA PEaKIINU

3. B Kakux eJuHUIAX BBIPAKAETCS CKOPOCTh XUMHUECKON peaKIiuu?
a) MOJIb 1 ¢

0) O6e3pa3mMepHast BENUIMHA
2
B) MOJIB C

4. Ot xakux (aKTOpOB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIHNA?
a) OT MPUPOJIBI pEarupyronfx BEIIECTB

0) oT TemmepaTypsl
B) OT 00bEMa PEaKLIMOHHOTO COCYAa

5. CocTosiHue XMMHYECKOTO PaBHOBECHS 0OPATUMBIX IIPOIIECCOB KOJIMUESCTBEHHO XapaKTePU3YeTC ...
a) paBHOBECHBIMH KOHIICHTPAIMSIMHA MTPOAYKTOB PEaKIIUU

0) SHepruel aKTUBU3AINH

B) KOHCTAHTOH paBHOBECHS



6. Kak 3anucniBaetcs BBIPpAXKCHHUC IJId CKOPOCTHU PCAKIINN
4 NO ) +6 Hzo =4 NH3(r) +5 OZ(r)

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

7. Kak 3anumiercs BelpaskeHHe JJIs1 KOHCTaHThl paBHOBecHs peakuun A + 2 B = C +D?
a) K, = [C][D]/ [AI[B]

6) Kp = [C][D] / [A][B]
») K = [A][B] %/ [C][D]

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

ayl B

X \
6) 2 2

B) 3
1 I 3

v

XOJI PEaKITuu

9.  UYro MOKHO CKa3aTh O PEaKIUK, U300paKEHHOW Ha AuarpamMe K Borpocy 8?
a) PK30TepMHUYIECKasi peaKIIHsI

0) SHIOTEepMUYECKast PeaKIIHs
B) peaKIiyisi OMUCHIBAET COCTOSTHUE PABHOBECHUS

10. PaeHoBecue peaxuun Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEILAETCS BIEBO.

a) TIPY TIOHIDKEHHN TeMIIEpaTyphI
0) TIpu MOBBIIIIEHUN TEMIIEPATypPhI

B) MPH MOBBIILICHUHN IABJICHUS
11. Jna peakuuu C) + 2 H 5 )y = CH 4 ipu HekoTOpo# TemnepaType KOHCTaHTa paBHOBecHs paBHa 0,8.
PaBHOBecHast KOHIIEHTpalMs BOAOPOAa paBHa 1,2 Mob/1. Beruucnure HCXOJHYI0 KOHIEHTPALUIO BOAOPOIA.
a) 1,2
0) 3,5

B) 5,0



PactBopsl

B tecrax mo teme «PacTBOphI»: IEpPBOE 3aaHKe OlleHUBAeTCs B 1 Oaju1; BTOpoe, TPEThE, YETBEPTOE, IIATOE
U IIeCTOe 3aJaHus - B 1,5 0ajta; cempbMoe, BOCBMOE, IEBITOE U JECITOE — B
0,5 6amna.

Tect Nel

1. {nst ypaBHenus peakin Cu SO, + KOH —... cokpailieHHOe HOHHOE YpaBHEHHE 3alUIIETCS B BHJIE

1) 2K*"+S04 =K,SO,
2) Cu* +S0,” + 2K" + 20H™ = Cu(OH),4 + K,S0,
3) CuSO, + 20H = Cu(OH),{ + SO,
4) Cu* +20H = Cu(OH)d
2. Macca (B 1) xnopuaa Hatpus B 300 mi 0,2 M pactBopa paBHa

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

1)1 2)2 3)11 4) 13
4. 1na nmonasieHus rumponmnsa xiopuaa xpoma (I1I) crexyer

1) 100aBUTH CONSHYIO KUCIIOTY

2) mobGaBUTH IIETOYD

3) pas3baBHUTh PacTBOP BOIOM

4) TOBBICUTH TEMIIEPATypy
5. B pazbaBiieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApOCyib(dara KajablMsg U BOIBI, CyMMa
K03 (HULUEHTOB B ypaBHEHUH HEOOpaTUMOMN AMCCOLMAIIMM PACTBOPEHHOIO BELIECTBA — ATO

13 2) 4 3)5 4) 6

6. PactBOpHMOCTB OKcanaTa cepebpa pasHa 3,27-107 r/ 100r H,0. OnpenenuTe IponsBeieHIe PACTBOPUMOCTH
Ag2C,04

1)5.10" 2)1,16:10®*  3)10,7.10°° 4)2,31.10°*
7. MaccoBas A0JI paCTBOPEHHOT'O BEHICCTBA — 3TO OTHOLICHUC

1) ™acchl BelecTBa K Macce BOJIBI

2) KOJHMYECTBA BEIECTBA K 00bEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOIMYECTBA BEIIECTBA K 00bEMY PAaCTBOPA
8. K cnabbiM 31eKTPOIUTAM OTHOCHTCS ...

1) rUApPOKCHI aAMMOHHS

2) THIPOKCHUJ Kaus

3) xuopu KaabIus

4) MaprasioBas KucJIoTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHMX COJIEM MOTYT UMETh IIEIOYHYIO WM KHUCIYIO CpEeLy.
[IpynunHOi 5TOTO ABIAETCA ...

1) osnexrponu3 coneit
2) JAUCTIPOMOPLHOHUPOBAHUE COJICH
3) rupparupoBaHHE CONEi



4) ruaponus coner

10.3nauenne PH uncroii Boast npu 25°C cocrasiser

11 2)7 3)0 4) 10

MarnuToropckuii Texuudeckuil yausepcurer um. I'.M1.Hocosa

JAucnepcHble cUCTEMbI

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

1 Oayur; mATOE W IIeCTOE 3a7aHus - B 3 Oasa.

4.

Tect Nel

VKaxuTe pa3Mepsl YaCTHI] KOJUTOUTHBIX CHCTEM

1)  wmenbme 1 HM

2)  6omsme 100 HM

3) ot 1ummo 100 um

Kakue MOHBI CIIOCOOHBI BBI3BATh KOATYJISIUIO KOJUIOM/A, YaCTHIIBI KOTOPOrO HMEIOT MOJOKUTEIbHBIN
3apsna?

1)  KaTHOHBI

2)  aHHOHBI

3)  TOJApHBIE MOJIEKYIT

JI1s1 KakoTo 3JEKTPOJIUTA MOPOT KOATYJISIIIUU KOJUIOU 1A C TIOJIOKUTENIBHO 3apshKEeHHOW YacTUllen
OJIKEH OBITh HAMMEHBIITNM?

1)  xyopun Kanus

2)  cynbdar Kamus

3)  oprodocdar kanus

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

KaKOM 3JIEKTPOJIUT UTPaeT pojib HOHHOTO cTabuin3aropa?

1)  xmopwun xenesa (111)

2) BOja

3)  TUAPOKCHI KaHs

[Tpu B3aumopeiictun 20 mu 0,001H nutpara csunma (1) ¢ 10 mn 0,02H cynbdara xanus
obpa3yercs 30116 cynbdara cunna (I1). K xkakomy amektpomy qomKHBI epeMeIaTbcs YaCTHUIIBI
JUCTIEPCHOM (a3bl MpH dIEKTpon3e?

1)  HaxoIATCs B COCTOSIHUM JTUHAMUYECKOTO PABHOBECHS

2) K Karomy

3) xanony

B nBe xonObr HaymuTo mo 50 M 30718 THAPOKCHAA kene3a. s Toro 4roObl BBI3BATh KOATYJISIINIO 301
notpeboBanoch 100aBUTh: B mepByo — 5,3 mut 1H pactBopa xnopuna xanus; B apyryto — 18,7 mi 0,001H
pactBopa ocdara HaTpus. BeraucinTe mopor KoaryJsiuy KaXJ0ro 3JeKTPOJIHTa.

OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE nmpoueccobl



B Tectax mo Teme «OKHCITUTENHLHO-BOCCTAHOBUTEIBHBIE MMPOIIECCHI»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U
msaToe 3agaHus orneHuBaroTcesa B 0,5 6amia; mecroe — B 1 0aii; cenbMoe U BOCbMOE — B 2 0ajia, a IeBIToe — B 2,5
0amos.

Tecr Ne 1

1. Okucaurens — 3TO aTOM, MOJICKYJIa UJIM UOH, KOTOpBIP'I cee

1) yBenMYMBAET CBOIO CTEIIEHb OKUCIICHHS
2) TPUHHUMAET JJIECKTPOHBI
3) oTaaeT CBOU JJIECKTPOHBI
2. IIponecc BOCCTAHOBICHUSI UMEET MECTO B CIIy4ae, KOrJa ...

1) HeliTpalbHBIC aTOMBI IPEBPAIIAIOTCS B TIOJIOKHUTEIBHO-3aPSIKCHHBIC HOHBI
2) TIOJOXKUTENBHBIN 3apsi HOHA YMEHBIIACTCS
3) oTpuUIATeNbHbII 3apsi HOHA YBEINYNBACTCSI
3. U3 npencraBieHHbIx HIKE peakunii kK OBP nucnponopuroHupoBaHust IpUHAAJIEKUT ...

1) S+ 2HNO; =H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  merayuibl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOIMUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUsI KUCIIOpO/a a) B BoZE U 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIOHN cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  okcuaa mapranma (1) MnO
7. B peakuuu, nporekatomieid mo cxeme Cr,Ss; + KNO; = KyCrO4 + K3SO4 + NO okucienuto
MIOJIBEPTAFOTCSI CIICTYIONTUE SJICMEHTHI ...
1)  asorucepa
2)  cepau XpoM
3)  Xpom m a3or
8. Cymma k03 PHUIMEHTOB B peakiuu, TpUBEIeHHOU B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3)35
9. Cymma koaddunuenton B peakunu KMnO,4 + HCl ., = ... paBHa

1) 30 2) 26 3)35

3J1eKTp0ngnqec1<ne CHUCTEMBI

B Ttecrax mo Teme ((3J'ICKTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD). TIEPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIOTCs B 1 63.J'IJ'I; TPETHC U YCTBCPTOC 3aJaHNA— B 1,5 6anna; meCToC U CEABMOEC — B 2 Gaa.

Tect Nel
1. DneKTpoHBIN MOTEHIUA OMPEACIISIOT 0 YPABHEHHUIO . ..
1) Hepucra
2) Menpeneesa-Knaneiipona
3) bombimana



4) Appenuyca
2. Paccuwmraiire ]IC ragsBannueckoro smeMenta Mg|MgSQO,||CuSO,4|Cu mpu cTaHgapTHBIX YCIOBHIX
1) -2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue npoayKThl 00pa3yroTcsi Ha KaTo/Ie MPH AJIEKTPOJIN3e pacTBOpa HUTpaTa cepebpa?
1) Bomopoxn
2) cepebpo
3) a3zoTHas KKCIOTa
4) KucIoposa
4. VYxaxute cyMMy K03 GHUIHMEHTOB B ypPaBHECHHUH JIEKTPoJm3a pactBopa Hurpata meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TPUBENCHHBIX  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUH  IPOTEKaeT
CaMOTPOM3BOJIBHO B NMPSMOM HaIlpaBiIeHUN?
1). FeSO,+ Cu —...

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

6. BpluMcnnuTe Maccy IMHKA, MOJYYEHHOTO TPH BJIEKTPONIM3e cylbdaTa [UHKA, KOTOPBIA MPOBOJIWIN B
teuenue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°°
7. llpuBemuTe CXEeMbl OJJIEKTPOJHBIX TPOIECCOB U MOJEKYJISPHOE YpaBHEHHE pEaKIHH,
NPOTEKAIOUICH MPH AIEKTPOXUMHUICCKONH KOPpO3uH rambBaHonapbl Zn|M@ B CepHOKHCION
cpene. B oTBere ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BHeaynuTopHass caMoCTOsTelIbHAs padoTa 00yJarONMUXCs OCYIISCTBIISICTCS B BHJIC M3YyUCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY pa3/iely C MpopadOTKOW marepuana; oQopMIIEHUS OTYETOB IO
nabopaTOpHBIM PaboTaM M BBITIOJIHEHHS JIOMAITHUX 3aJJaHUH.

BapuaHTBI TeMaTHYeCKHX JOMAIIHUX 3aaHHUI{ 1JIs1 BHEAY AU TOPHOM caMOCTOSITEeIbHOI PadoThI
CTYAEHTOB II0 TeMaM

Jlomaniee 3aganue Ne 1

o TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B nomamHeM 3agaHuu 1o TeMe «XUMHUYecKasi TepMOIMHAMHKAy: TIepBas 3aJa4a OlleHuBaeTcs B 2,5 6amia;
BTOpas — B 1,5 Ganna; Tpetbs — B 1 Oam.



3amaua Nel

Hnsa peakumn CHy p + CO; p = 2 CO y + 2 H, () onpenenure BO3MOMKHOE HaIpaBICHUE
CaMOIIPOU3BOJIBHOTO TCUCHUS PEAKIMU MPHU CTAaHAAPTHBIX YCIOBUSAX W mpH Temmeparype T = 927 °C, ecnm
TEIIOBON 3(QeKT peaknuu a0 3aJaHHOW TEMIIEpPaTypbhl HE HW3MEHUTCS. YKaXKHTE: a) BBIICIACTCS HIIH
MOTJIONIACTCS JHEPrus B XOAC peakinuu; 0) MPUYUHY HAWJCHHOTO HM3MCHEHHUS SHTpOnuH. Paccumraiite
TEMIIEpaTypy Havalia peakiuu.

3amaya Ne2

Bemuncnnre temosoi  addexr peakumn: CaC;  + 2 HyOp = Ca(OH); ) + CH, (), mons3ysce
CTaHJIAPTHHIMH TEIUIOTaMU 00pa3oBaHHsS pearupyrommx BemecTB. CKOJBKO TEIUIOTHl  BBIJACIUTCS WU
MOTJIOTUTCS MpH oOpazoBanuu 2,24 1 C,H,?

3amaya Ne3

[To TepMOXMMHUYECKUM YPaBHEHUSIM PACCUUTANTE TETUIOBOM AP HEKT peakuuu:
Hyqy + COz4 = CO )+ Hy Oy TepMoXxuMHYECKHE YPAaBHEHHSA:

a) H2 () + % 02 o= Hzo () AH = '241,9 KZ[)K,

6)2 CO ¢ + 0,4y =2 CO; ), AH = -566,2 k]lx.

Jlomannnee 3aganue Ne 2

o TeMe «XUMHYecKass KHHETHKA

B nomamnem 3amanum mo teme «XHWMHYecKas KHHETHKay»: MepBas 3ajada oleHuBaercs B 1,5 Oamna;
Bropas — B 0,5 6ara; TpeThs, yeTBepTas u mnaras — B 1 Gam.

3amaua Nel

Peakuns nporekaer no ypasHenuto: O, ) +2 CO y =2 CO; () HauanpHble KOHIIEHTpALMK Pearupyonnux
BemiecTB paBHbL: [O;] = 1,2 mons/n, [CO]= 0,8 Momnb/11. Bo ckoiibko pa3 U3MEHUTCSI CKOPOCTh MPSAMON PEeaKLny,
korga mpopearupyetr 30% CO? Bo ckonbko pa3 M3MEHSTCS CKOPOCTH NPUMOM M OOpaTHOM peakyd, €CIH
YBEIMYUTH JABJICHNE B CHCTEME B /IBa pa3a’

3amaua No2

Ipu Temneparype 40 °C HeKOTOpOE KOIMUECTBO BEIIECTBA BCTYIAET B peakiio 3a 20MuH. PaccuuTaiite
BpEMs, IPH KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIIMT B peakimio mpu temmeparype 200 °C, ecin
TeMmneparypHblii KO3()(QUIIMEHT CKOPOCTH peakuuy paBeH 2. Bo cKoibKO pa3 M3MEHHUTCS MPU 3TOM CKOPOCTD
peakuuu?

3amaya Ne3

Haiinute HavaIbHbIC KOHIICHTPAIIUH HCXOHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEaKIINH:
Fe @ + HO 4 = FeO () + H, (), ecnmum paBHOBEeCHbIE KOHLEHTPAIMH PEarHpylOIINX BEIIECTB PaBHBI:
[H,O]=0,3moun/71, [H,] = 0,4 Mo/,



3amaua No4

Huns peakumonnoi cucremsl: CO y +HyO )= COy (y +H, () HavanbHble KOHUEHTpauuu pasHbl: [HO] =
0,5 momp/n, [CO] = 0,6 Monp/1. OmnpenenuTe KOHICHTPAIIMA BCEX BEIICCTB B MOMEHT PAaBHOBECHS, €CIIH
KOHCTaHTa paBHOBeCHs paBHa 1,45.

3amaga NeS
Bripasute uepe3 KOHIICHTpAIMK PEarcHTOB KOHCTAHTHI PABHOBECHS CIEAYIONINX PEaKIIUi:
No + 3 Hoy = 2 NHi(y, AH = -92,2 xJIx;
COyry +C)=2COy), AH =+160,5 xJIx;
COyy +H0p =CO;2y + Hypy, AH =-41,1 x[Ix.

VKaxkuTe HanpaBieHHE CMELIEHUS XHUMHYECKOTO DPAaBHOBECHS OSTHX peakUuil: a) NpU MOHWKEHHH
TeMIIepaTypsl, €CIH JaBJICHNE IIOCTOSHHO; 0) PY MOBBILICHUH JaBJICHHS, €CJIM TeMIIepaTypa MOCTOSHHA.

Jlomannnee 3aganue Ne 3

1o reme «PacTBopb»

B nmomamHem 3amanuu no teMe «PacTBophI»: miepBasi, BTOpasi, TPEThs M IATas 3aJadu OlCHUBAeTCS B 1
Oarur; yeTBepTas u mecrtas — B 0,5 Oamra.

3amaua Nel

B kakom o0beme Boib ciieyeT pactBoputh 1351 SNCl, auist monmyuenust 3M pactBopa xiopua onosa (11) ¢
IIOTHOCTHIO P = 1,405 r/mn?

PaccuuTaiite: a) MaccoBy0 JOJIO BELIECTBA B PACTBOPE; 0) MOJSIPHYIO KOHLEHTPALUIO SKBUBAJICHTA; B)
MOJISITIBHOCTR; T)  THUTP; /1) MOJIBHYIO JIOJIIO BELIECTBA B PACTBOPE.

3amaya Ne2

3aKOHYMTE MOJEKYJSPHbIE U HANHUIIUTE COKPAIICHHbIC MOHHBIC YPABHEHUS peakUUid B3aUMOJECUCTBUS
CJIETYIOITUX BEIIECTB:

HBr + NaOH —
AgNO; + H,S—
MgCl, + KOH —
CaF, + HCl—
Sb(OH); + H,SO; —
Sb(OH); + NaOH —
3ajgaua Ne3

CocraBbTe 110 JABa MOJICKYJISIDHBIX YPAaBHCHU A peaKL{I/Iﬁ K CJIICAYIOIIUM MOHHBIM!



Ba** + CrO,> — BaCrOy;
NH4+ + OH_ —> NH4OH,

ZnS + 2H' — Zn** +H,S

3agaua Neqd
Boraucnute pH 0,05M pacTtBopa cepHOI KUCTOTHI.

3agayga N5

Kakue u3 cienyromux cosneit moaseprarotes ruaponnsy: Na,SiO;. Cu(NO;),. KBr? CocraBbre HOHHBIC H
MOJIEKYJISIDHBIE YpaBHEHHs THIIPOJH3a COOTBETCTByromux coieil. Kakoe 3mauenme pH (< wim> 7) mmMeror
pacTBOPHI ATUX CoJeh?

3amaua Neb

Haiinure npoussenerne pactBopumoctd PbCl,, ecmu B 200 mu Bomsl pactBopsiercsi 2,17 T 3TOro
COEAUHEHHUS.

JlomamHee 3aganue Ne 4

1m0 TeMe «OKHCIUTEIbLHO-BOCCTAHOBHTEIbLHbIE MpoecCohbn

B nmomamaeMm 3ajgannu no Teme «OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC TMPOLECCH»: MepBas 3agada
olieHuBaetcs B 1,5 6aiia; Bropas — B 2,5 6ajuia; TpeThs — B 1 0aiul.

3amaua Nel

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

PaccunraiiTe >IEKTPONBIDKYIIYIO CHIIYy M ONpPENCIUTE HaIpaBiIeHHE CaMOIPOU3BOJILHOTO MPOTEKAHUS
MEPBOMl peakuuu MpU CTAHJAPTHBIX YCIOBUAX, MCIOIb3YS 3HAYEHUS OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
TTOTCHITHAJIOB;

Hl + H3PO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,O

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

KBrO —» O, + KBr

3amaua Ne2

CocTaBbTe ypaBHEHUS OKHCIUTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKITHil:

KMnO, + NaNO, + H,O0—



NaCrO, + H,0, + NaOH —
Bi(OH); + NaS,0s+ NaOH —
Bi,O; + C —

Mg + HNO; (a5 —

3amaya Ne3

Hanbl 1Be okuciautenbHO-BoccTaHoBuTebHBIE mapbl: KNO,, KNOs; u Pb(NOs),, PbO,. IToms3ysch
TaOJMIeH CTaHIAPTHBIX OKHUCIUTEIIEHO-BOCCTAHOBUTEILHBIX MOTCHIIUAIOB, COCTABHTEC YPABHCHUE BO3MOXKHOM
peakimu B ykazanHo# cpene (HNOj3). Paccunraiite 3HaueHHE 3TEKTPOIBIKYIICH CHITBI PEAKITUH.

JlomamHee 3axanue Ne 5

o TeMe «3.11eKTp0ngnqec1me CUCTCMBD»

B nomainem 3amaHuu 1o TeMe «QJIEKTPOXUMHUYECKUE CUCTEMBI»: MepBas 3ajada OlleHuBaeTcs B 1 O6ai;
BTOpas — B 1,5 6anna; Tpeths — B 2,5 Gaa.

3amaua Nel

CocraBbTe 3JIEKTPOHHO-MOHHBIE YpaBHEHHs 3JEKTPOJHBIX MPOIECCOB M MOJIEKYISIPHOE YpaBHEHHE
TOKOOOpa3yrollieil peakiuu, MpoTeKaroleid mnpu padore raigpBaHudeckoro anmementa Co/Co(NOg), //
AI(NOs)s/Al. PaccunTaiite DJIC (E) raibBaHUYECKOT0 3JIEMEHTA TIPH CTAHIAPTHBIX YCIOBHSIX.

[IpuHsAB MOTEHLMAN aHOAA PAaBHBIM CTAaHAAPTHOMY 3HAUEHHIO, PACCUMUTAMTE KOHLUEHTPALMUIO KaTHOHOB
MeTaJljia B KaTOAHOM pacTBope, pu kotopor DJ1C raapBaHNUECKOro 31eMeHTa yMeHbIntes Ha 0,02B.

3ajaga Ne2

[IpuBenuTe cxembl ANEKTPOIHBIX MPOLIECCOB U MOJEKYJISPHBIE YPaBHEHUS PeaKIuil, MPOTEKAIOUINX MPH
ANEKTPOXUMHYECKO# Koppo3uu ranpaHonapsl  Co/Ni: a) B Kucioii cpese; 0) BO BIaKHOM BO3/IyXe.

Omnpenenure yOBUIF MAacChl aHOJA TIPH KOPPO3WHU B KUCIION cpene 3a 20 MHH, €CITH CKOPOCTh KOPPO3UH
coctaBuna 0,01 r/u.

3amaya Ne3

CocTaBbTe 3IEKTPOHHO-HOHHBIE YPaBHEHUS AIIEKTPOJHBIX MIPOIIECCOB (aHOA MHEPTHBIN) U MOJIEKYJIAPHOE
YpaBHEHUE PEaKIUU, IPOUCXOAIIEH IPH AIIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSO,,

BoruncinTe (hakTHUeCKoe KOJHMYECTBO METallia, MoJydeHHoro Ha karoje mpu snektpoiuse Co(NOz),,
€CJIM DIIEKTPOJIN3 TIPOBOIMWIN B TeueHUH | 4. Beixoa MeTasuia mo Toky coctaBui 85%.

VKaxuTe BO3MOKHBIC IMPUYMHBI YMCHBIICHHUA BbIXOAd METAJlJIa IO CPABHCHHUIO C PACYCTHBIM.
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KOHTpOJIbHBIe BOIIPOCHI 110 TEMaM

KOHTpOJI])HBIe BOIIPOCKHI 110 TEME «XuMuueckas TEPMOAUHAMUKA»

OCHOBBI XUMHYECKOH TEPMOANHAMUKH: IOHATHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMuueckue napameTpsl U GyHKLIUN COCTOSIHUSI CUCTEMBI.

Buytpennsis sneprus. Padora. Terora.

IlepBEIit 3aKOH TEPMOTUHAMUKH (BBIBO).

OHTanenus Kak QyHKLUS COCTOSIHUS CUCTEMbl. DHTAJIBINS 00pa30BaHUs BEIIECTBA.
TemnoBoit 3¢ dpexT xummuyeckoil peakiuu. DakTophl, BIUSIOMINE HAa TEMIOBOH 3((EKT XUMHUYECKON
peaxkuuu.

Tepmoxumus. 3akon ['ecca.

Crnencrsus u3 3akoHa ['ecca.

OHTponus KaK QYHKIUS COCTOSHUS CUCTEMBI.

BTopoii 3aKk0H TepMOAMHAMUKHU.

TpeTuii 3aK0H TEPMOAMHAMUKHU.

Oneprust [160ca.

Hanpapnenue caMonpou3BOIbHOTO IPOTEKaHUSI XUMUUECKUX PeaKIil.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XHuMHYECKasi KHHETHKA»

XumMndeckast KHHeTHKA. CKOPOCTh XUMUYECKON peaKIMU U METOBI €€ PEryJIHPOBAHNS.
BrnusiHre KOHIEHTpAIlUN Ha CKOPOCTh XMMHUYECKOM peakiiy (3aK0H IeHCTBYIOIIUX MacC).
BrmsiHue TeMriepatypbl Ha CKOpOCTh XuMudeckon peaknuu. [Ipasuio Bant — 'ododa.
Teopus akTUBHBIX CTOJIKHOBEHUN AppeHuyca.

OHeprus akTUBaIMK. Y paBHEHHE AppeHnyca.

Teopust mepexoIHOT0 KOMIUIEKca. JHEpreTHIeckas AuarpaMma.

Kpusas Makcesia — bonbpliMaHa. DHepreTudeckuil apnep.

Karanutndeckue cuctemsl.

BinsHHMe kaTanM3aTopa Ha CKOPOCTh XUMUYECKOM pPEaKIMH.

['oMOreHHbIN U T€TePOreHHbIN KaTanus.

KonebarenpHble peakuuu.

Xummueckoe paBHoBecre. OOpaTUMble 1 HeOOpaTUMbIE PEaKIIHH.

KoHncTaHTa XHUMHUYECKOTO paBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BrnusiHue KOHIIEHTpAINH, JABIEHUS U TEMIIEPaTypPHI.

®azoBbIe paBHOBECHS.

®a30BbIC AHArPAMMBI JJ11 OJJTHOKOMIIOHEHTHBIX CHCTEM.

KoHnTposbHbIe Bonpockl o TeMe «PacTBopb»

[lonsrue pacteopa. PactBopumocTs BemiecTBa. PactBopumocTs rasa.

PactBopbl. CriocoObI BRIpaKEHHUS KOHIIEHTPAILIMU PAacTBOPOB (MaccoBasi 0JIsl, MOJISIpHAs KOHIICHTPAIIHA,
MOJISIpHAsi KOHIIEHTPALMSI SKBUBAJICHTA, MOJIbHAS JIOJISI, TUTP).

Kosnurarusnsie CBOMCTBaA pacTBOPOB. M ieanbHblil pacTBOp.

3axonsl Payns: | (Torometpudeckuii) u |l (30ymTnoCcKOMUYEeCKui 1 KPHOCKOTIIYECKHUH ).

Ocmoc. OcmoTtudeckoe napieHne. Cxema ocMOMETpa.

KucnoTrHo-ocHOBHBIE B3aMMOAEHCTBHUS BEIIECTB.

HonHas Teopust KUCIOT U OCHOBaHUH AppeHuyca. OCHOBHBIEC ITOHATHUS U IOJI0XKEHHSI Teopur AppeHuyca.
Juccounanys KucioT, OCHOBAaHUN M COJIEH ¢ TOUKM 3pEHHUS] HOHHOM Teopun AppeHuyca (IpUMephl).
Crenenp aucconuanni. CUIbHBIE U C1a0ble 3JEKTPOJIUTHL.

Jucconnanus ciabbix 37eKTpoiauToB. KoHcTaHTa [ucconyaum.
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3akoH pa3daenenus OcTBaibaa.

Peaknun woHHOTO OOMEHAa MEXKIY OJJICKTPONHTaMH (Ha TpPUMEPE peakmmii oOpa3zoBaHUS
3MEKTPOJIUTA, OCAJIKA U Ta3a).

[IpousBeneHue pacTBOPUMOCTH.

HonHoe npousseieHrne BoJibl. BogopoHbIil M THAPOKCUIIBHBIN MOKA3aTEeIH.

T'unponus coneit. Tumbl rUAPOIU3a CONEH.

KonuuectBeHHbIe XapaKTEpUCTUKH MPOIiecca TUAPOIIH3A.

®DaKTOpHI, BIUAIONINE HA TTPOIECC THAPOIH3A.

KonTposbHbie Bonpockl o Teme «/{ucnepcHbie cucTeMbhy

T'ereporennsie cmecu. JlucnepcHbIe CUCTEMBI.
HucnepcHocth. Knaccudukanym TUCIepCHBIX CUCTEM.
Kommoumasie pactBopsl. JInodunbHble 1 MHOGOOHBIE KOITIOUIBI.
Cr1ocoObl MOTy4eHUs KOJUIOUAHBIX PACTBOPOB.

CrpoeHne KOJJIOUIHBIX YaCTHII.

IIpaBuno ®asuca — Ileckona.

Y CTOWYMBOCT KOJDIOUAHBIX cucTeM. CTaOMITN3aTOPHI.
Koarynsiuus mnouiabHbIX 1 THOPOOHBIX KOJTOUAOB.
CenumeHTanys KOJIJIOUIOB.

Koarymsiuus KoJUIOHMIHBIX PACTBOPOB 3JIEKTPOIUTAMH.
[Ipaswuo Ulymnene — [Mapan. Koarynupytoriast crtocoOHOCTb.
OnTHueckre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
DIIEKTPUYECKUE CBOMCTBA KOJUIOMAHBIX PACTBOPOB.

KOHTpOJIbHLIe BOIIPOCKHI 110 TEME «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE

NpouecchD)

OCHOBHBIE MOHATHSA TEOPUU OKUCIUTENIEHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.
OKHCIUTEIbHO-BOCCTAHOBUTEIILHEIEC CBOMCTBA BEIIIECTB.

Baxneime OKHUCINTENN U BOCCTAHOBUTEH.

Tunsl OKHCITUTENFHO-BOCCTAHOBUTEIHHBIX PEAKINN (TIPUMEPBHI).
OKXHUCIINTEITFHO-BOCCTAHOBUTEIIHLHBIN TTOTCHITHA.

Ypasuenue HepHcra.

CocrapiieHue OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUI.
Hanpapnenue oKuCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIHUIL.

KOHTpOJIbHLIe BOIIPOCKHI 110 TEME «3.11eKTp0ngnqec1me CHCTEMBD>

DIeKTpOXUMHIUIECKHe cucTeMbl. Kitaccupukanus 31eKTpOXUMUIECKUX TPOIIECCOB.
DIEKTPOXUMHUUYECKHE MPOIECCHI, MPOTEKAIOIINE HA TPAHUILIE Pa3elia «METAJLI — PaCTBOP».
TanpBanmYeckuii ameMeHnT Jdanuaisa — SIkoou.

DIIEKTPOABIKYIIAS CHJIAa TATbBAHMYECKOTO dJIEMEHTA.

ci1adboro

M3mepeHne dIeKTPOAHBIX IMOTEHITHANOB. P CTaHAAPTHBIX JJIEKTPOMHBIX MOTEHNHATOB. CBOMCTBa

METaJUIOB B COOTBETCTBUH C UX MOJIOKEHUEM B Sy HANPSKCHUMH.
Ypasuenue HepHcra.

DIIeKTPOJIH3 PaCIIaBOB M pacTBOPOB. KaToHbie M aHOIHBIE TIPOIIECCHI.
OO0benuHeHHEIHN 3akoH Dapanes. Bexon o Toky.

Kopposus meramios. Kiaccudukarus Koppo3HOHHBIX TPOIECCOB.
Xumuueckasi KOppo3us.
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OneKTpoXuMHUYecKasi KOppo3us. AHOAHOE OKHCIEHHE METAJIA U KATOJJHOE BOCCTAHOBIICHUE OKUCIUTEIS.
IIpuMeps KOPPO3HH B KUCIIOH cpene U aTMOC(EpHOH KOPPO3HUH.

CKopocTh KOPpPO3HH.

3amuTa METaIIo0B OT KOPPO3HUH.

3amuTHBIE TOKPBITHSI.

DNEKTPOXUMHUYIECKHE CITOCOOBI 3aIUTHI OT KOPPO3IUH METAIIIOB.

XHUMHYeCKHE HCTOYHUKH TOKA. [ albBaHNYECKUI SIIEMEHT.

XHUMUYECKIE€ NCTOYHUKHU TOKA. AKKYMYJISATOPHI.

XHUMUYeCcKe HCTOYHUKH TOKa. TOTUIMBHBIE SIIEMEHTHI.



INPUJIOXKXEHHUE 2

7. OeHoOYHbBbIE CPEACTBA /IJIsl NPOBEJeHHUS MPOMEKYTOYHOMH aTTeCcTAlluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBIO ONpCACIINTb CTCIICHb JOCTHIXKCHUA
3aIJIaHUPOBAHHBIX PE3Y/IbTATOB O0YUEHUS MO JUCIHILIMHE 32 ONpeIeTICHHbIN Nepruo1 00ydeHus.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHUS] M OLICHOYHbIE CPeACTBA JJIsl NPOBeIeHHS
NPOMEKYTOYHOM ATTEeCTALMM:



Kon
WHIUKATOpa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-1: CnocobeH aHanM3MpOBATh 3a/a4M NPOPECCHOHATBHON NEATEILHOCTH HAa OCHOBE IOJIOKEHHH, 3aKOHOB M METOAOB B 00JacTH CHOCOOHOCTBIO K

a0CTpaKTHOMY MBILUIEHUIO, aHAIU3Y, CUHTE3Y

OIIK-1.1:

Hcnonp3yeT nooxeHus, 3aKOHbI U
METOABI B OOJIACTH €CTECTBEHHBIX
HayK M MAaTEMATHKU IIPU PEIICHUU
[IPAaKTUYECKUX 3a1a4

Ilepeuens meopemuueckux 60npocos:
1. OCHOBBI XMMMUYECKON TEPMOJMHAMUKU: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMbI, (YHKIIMH COCTOSIHUS CUCTEMBI. [lepBbIil 3aKOH TEpPMOIMHAMUKH.
2 OHepreTuka XMMHUYECKHUX IPOLIECCOB.
3 OHTaIbIN. 3aK0H ['ecca U CiIeaCTBUA U3 HETO.
4 OHntponus. YpaBHeHue bonbliMana. BTopoil u TpeTuii 3aKOHbI TEPMOIMHAMUKH.
5 Oueprusa ['m66ca. HampaBieHns XMMHYECKHUX TPOIECCOB.
6. Xumunyeckasi kuHeTuka. CKOpocTh XUMHUecKOM peakuuu. CpenHsisi U UCTUHHAsT CKOPOCTH
peakuuu. Kunernueckas Kpusasi.
1. CKopocThb peakii U METO/Ibl €€ PEryJIupOBaHUS.
8. Brnusinue TemnepaTypsl Ha ckopocTh peakiuu. [lpasuno Bant-I'odda.
9. DHeprusi akTUBaIuu. AKTUBUPOBAHHBIA KOMILJIEKC. Y paBHEHUE AppeHHnyca.

10.  Karanu3aropsl U KaTaTUTUYECKHE CUCTEMBL. | OMOTr€HHBIH KaTallu3.

11. KaranmsaTopbl 1 KaTaauTUYECKUE CUCTEMBIL. ['€TepOreHHbIN KaTanus.

12. Xumuueckoe paBHoBecre. KoHCTaHTa XMMUYECKOTO paBHOBECHS.

13. Cwmenenne xumuueckoro paHosecus. [Ipunnun Jle [llarense.

14.  PactBOpbl. CIOCOOBI BBRIpRXKEHUSI KOHLIEHTPALIMH PACTBOPOB.

15. PactBopb! 3nekTpoanToB. CTeneHb U KOHCTAaHTa 3JIEKTPOIUTUYECKON Tuccolranuu. 3aKoH
pa36asnenust OcTBanbAaA.

16. Jucconmarus KMUCIOT, OCHOBAaHUM, COJIei. AM(OTEPHBIE JIEKTPOTHUTHI.

17.  PactBopumocTb. IIponsBeneHue pacTBOPUMOCTH. YcCIOBHE OOpa30BaHHUS U PACTBOPEHMS
OCaJKOB.

18.  Muccoumarus Boasl. loHHOE nmpousBeneHue Bojasl. pH.

19. IM'aaponus coneii. CTeneHb M KOHCTaHTA THAPOIIU3A.

20.  Jucnepcuble cuctemsl. Knaccudukanus. Jinodunbasie n 1modoOHbIe KOIIOUIBL.

21.  CtpoeHHe KOJUTOMIHBIX YaCTHII.

22.  Koarymsiuus KOJJIOUIHBIX PACTBOPOB.

23.  OKHCITUTETHHO-BOCCTAHOBUTEILHBIC CBOICcTBa BEIIECTB. Knaccudukanus

OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.
24, DIEKTPOXUMHUYECKHE CUCTEMBI. 3akoHbI Dapases. DIeKTPOIHBIN MOTEHITHA.




25. lNanpBarmyeckwmii anement [lanuaisa Axko0u.

26. DNEKTPOXUMHUECKHE CUCTEMBI: JJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHne 3IeKTpoaun3a.
27. DIIeKTpOoJIN3. AHOJHBIN U KATOJHBIA MPOLECCH IPU JIEKTPOIN3€ pacTBOpoB. [Iprumenenue
NEKTPOJIN3A.

Koppo3sus. Buast koppo3uu. CriocoObl 3aIUThl METAJUIOB OT KOPPO3UH.

OIIK-1.2:

Pemaet CTaHAapTHBIC

npodeccuoHabHBIE  3aJa4dl  C

IMPUMCHCHUCM
MATEMATHYCCKOI'O aHaJIu3a

MCETOJ0B

Ilpumepnsle npakmuyeckue 3a0anus

1. Onpenenuth ¢ KAKUMHU M3 YKa3aHHBIX HIDKE BEIIECTB MOXKET B3aWMOJICHCTBOBATH PacTBOP
THAPOKCHIA Kalus: HOoAoBojopoaHas kuciora, xaopua meau (Il), oxcun yrimeponma (1V), oxcun
ceuna (ll), ruapokcua amOMuHUA, THAPOKCUI aMMOHHUsA. COCTaBbTE YpaBHEHHSI BO3MOIKHBIX
peakuuii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIPHOU (popmax.

2. Ompenenute BO3MOXKHOCTH BOCCTaHOBJIEHHsS OKcuaa xenesa Fe3Os yrmepogoMm mpu
cTaHJapTHBIX ycnoBusax u Temmneparype 1100 K. Peakius BoccranoBinenust Fez04: Fe3044) +4C ) =
= 3Fe(K) + 4CO(F)

3. TemnepatrypHblii K03 (HUIMEHT peakuy paBeH 2,5. Kak M3MEHUTCS CKOPOCTh PEakIMu: a) IPH
noBbIieHuN Temmeparypsl or 60 mo 100°C; 0) mpu OXJaXIeHHH PEeaKIUOHHOW cMecH oT 50 1o
30°C?

4. Tna obpatumoit peakin FesOyk) + Hypy = 3FeOy + HoO3anumunTe BeIpaskeHNEe KOHCTAHTHI
paBHoBecust AH°, x/[x = + 69,8. Ilpennoxure cnocoObl yBelIUYEHUS! KOHLUEHTPALUU MPOTYKTOB
pEaKIHH.

5. Ilpu npoxkaJMBaHUM METAJUIMYECKOIO THUTaHa oOpaszyercs Oenblii MOPOLIOK, KOTOPBIi
pacTBopsieTCsi B KOHLIEHTPUPOBAaHHOW CEpHOM KHCIOTE€ M CIUIaBisIeTcs CO Ienoubto. Yro
IpesicTaBiIsieT cobol 3To coequHenune? Hanmummre ypaBHeHUs BCeX YKa3aHHbBIX peaKuil.

6. CkOJIpKO MWILTIIIUTPOB 96%-HOrO pacTBOpa CEpHOM KHUCIOTHI € IJIOTHOCThIO 1,84 T/Mi
notpedyercs ans npurorosienus 2 i1 0,25M pactopa?

7. Kakue BemectBa M B KAakOM KOJIMYECTBE BBIAENATCA IpH mpoxoxiaeHuu 48250 Kn
anekTpudecTBa 4epe3 pactBop xsopuaa mapranma (I1)? CoctaBbTe cxeMy 3JEKTpoOJiM3a STOTO




pacTBopa.

8. AmoMUHUH CKJIeTTaH ¢ Mefpto. Kakol 3 MeTamioB OyJIeT KOppOJUpOBaTh B CPele CEpHOM
KHCIIOTHI 1 aTMOC(epe BIaKHOTO Bo3ayxa? CocTaBbTe CXEMBI JIEKTPOXUMHUIECKONH KOPPO3UH.

OIIK-1.3

HpI/IMCHHeT CCTCCTBCHHOHAYYHBLIC
3HaHUA u MCETO/bI
MaAaTEMaTH4ICCKOI'O aHaJli3a B

npodecCHOHABHOM IeATEIBHOCTH

Ilpumepnsle npakmuueckue 3a0anus:

ITpoBecTr aHAIU3 BIMSHUSA KOHIEHTPAIIMHM HA CKOPOCTh XMMHUYECKON peakIiuu
Na,S,03 + HSO4 = S + SO, + NaSO4 + H;O mo skcnepuMmeHTanbHBIM JaHHBIM. [IpoBectu
00pabOTKYy MOJYYCHHBIX JaHHBIX C HCIIOIh30BAHUEM COBPEMEHHBIX HH()OPMAI[HOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB NPEACTaBUTH B BHJIE TAOIHUIIBI 1.

Tabmuma 1
Howmep O6beM, Ml KoHuenrpanus Bpewms CxkopocTb
onbiTa | Na,S,03 H,0 H,SO,4 Na,S,0s, 107 | mosBienns peaxiuu, 10%,
MOJTB/JT MYTH, C ¢t

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

[To nanHbIM TaOHIBI 1 TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUN
THOCYNb(aTa HATPHs, OTIOKHUB Ha ocu adciucc koHueHTpanuio NaS;0Os, a Ha ocu opauHAT —
CKOpPOCTh PEaKIIHH.

Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU THOCYIh(aTa HaATPHS.

OIIK-2: Cmnocoben dopmynupoBaTh 3amauu MpodhecCHOHATHHOM JESTEIHPHOCTH Ha OCHOBE 3HAHMM MNPOPUIBHBIX pa3/esioB MaTEMaTHYECKUX H

C€CTCCTBCHHOHAYYHBIX JUCHUIIINH

OIlK-2.1

BeimonHsieT mocTaHOBKY 3amad B
(bopMann3oBaHHOM BHU/I€ HA OCHOBE
3HaHUNW TPO(GUIBHBIX  pa3/IeoB
MaATEMATHYCCKUX u
CCTCCTBCHHOHAYYHBIX JUCHUIIIINH B
o0nactu npodeccuoHaIbHOM
ACATCIIbHOCTH

Hepeuenb meopemuidecKux 6onpocoe

1. OCHOBHBIE METOBI XMMUUYECKOTO aHAIIN3A.
2. OcHoBHbIE MPUOOPEI K 000PYIOBAHUE JIJISI XUMUYECKOTO aHaIN3a BEIIECTB.
3. Metoauku mpoBeaeHus onbIToB. [IpaBuia TeXHUKH 6€30MaCHOCTH.




Ilpumepnsvle npakmuyeckue 3a0anus:

1. s peakumu CHy () + CO2 () = 2 CO () + 2 H; (1) onpeaennte BO3MOKHOE HalpaBJIECHHE
CaMOIIPOM3BOJIBHOTO TCYCHHS PEAKIIMN [IPH CTAHIAPTHBIX YCIOBHSX 1 ipu  Temieparype T =927°C,
eclii TEeTuIoBOW A(P(EeKT peakuu [0 3aJaHHOW TEeMIepaTypbl HE H3MEHUTCS. YKaXKUTE: a)
BBIJICTISICTCSl WJIM TIOTJIOLIAETCS AHEPrusl B XOJe peakiuu; 0) MpUYUHY HAlJIEHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TeMiiepaTypy Hadaja peakliiH.

2. BoIpa3uTe uepe3 KOHIEHTPALMU PEarecHTOB KOHCTAHThI PABHOBECHS CIEAYIOIIUX peaKIui
Nory + 3 Hory = 2 NHspy, AH = -92,2 xJIx. Ykaxkure HanpaBlICHUE CMELICHHS XMMHYECKOIO
paBHOBECHSI 3TUX PEaKLU: a) MPU MOHWKEHUH TEMIIEPATYphl, €CIU JIaBlIEHUE MOCTOSIHHO; 0) mpH
MOBBIIICHUH JIABJICHUS, €CIIM TeMIIepaTypa MOCTOSIHHA.

3. Ckonpko MUUTWIUTPOB 96%-HOro pacTBOpa CEpHOIl KUCIOTHI € IUIOTHOCTHIO 1,84 1/mi
notpeOyercs uist purotoBieHus 2 i1 0,25M pactBopa?

4. Kakue w3 criemyromux cojeid moasepraiorcs ruapoinusy: NapSiOs;. Cu(NOgs),. KBr?
CocraBbTe MOHHBICE U MOJIEKYJSIPHBIC YpaBHEHHUS THUIPOJH3a COOTBETCTBYIOIIMX coieil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI STUX COJIEH?

5. 301 rugpoKkcHuIa MarHus nonydeH myrem cmemmuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Omnpenenute 3apsia 4acTHI] MOTYYEHHOTO 30J1 U HAIUIIKATE
(hopMyITy €ro MHIICIUTEL.

6. PaccuuTaiiTe 2JIeKTPOABIDKYILYIO CUIY U ONpPEEIUTE HAlpaBiICHHE CaMOMPOU3BOJILHOTO
MPOTEKAHUS peaxuu npu CTaHJIaPTHBIX YCIIOBUSIX, UCTIOJNB3YS 3HAYCHUS
OKHUCIIUTEILHO-BOCCTAHOBUTENHBIX noTeHIanos H) + H3PO, — J, + H3PO; + H)0.

7. TlpuBeaute CXEeMBbI DJIEKTPOIHBIX MPOIECCOB U MOJEKYJISIPHBIE YpaBHEHUS pPEaKIuH,

MPOTEKAIOIINX TIPH IICKTPOXMUMHUYECKON Koppo3uu raipBanonapel  Co/Ni: a) B kucioii cpeze; 6) Bo
BIIAYXXKHOM Bo3ayxe. Omnpenenute yObUTh MacChl aHOJIA MPU KOPPO3UHU B KUCIIOM cpenie 3a 20 MUH, eciti
CKOpocTh Kopposun coctauia 0,01 /4.
8. CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHUS DJIEKTPOIHBIX IMPOIECCOB (aHOJ WHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHUE PEaKIIUH, POUCXOIAIICH TpHu 3ekTpoiu3e pactBopa CoSO4 Berauciure
(bakTHYeCKOe KOIMYECTBO MeTaiia, mojydeHHoro Ha karoge mpu sjiekrponuse Co(NOs),, eciu
AJIEKTPOJIU3 TPOBOAWIM B TeueHWH | 4. Beixon metamna mo Toky cocTtaBui 85%. Ykaxwurte
BO3MO)KHBIE IPUYMHBI YMEHBIIIEHUS BBIX0J1a METAJUIA 110 CPABHEHUIO C PACYETHBIM.

OIlK-2.2

Bribupaer MaTeMaTU4eCKUn
anmapar TSt pereHus
(hopma30BaHHBIX 3aa4 B
o0nactu npodeccuoHaIbHOM

Ilpumepnsle npakmuyeckue 3a0aHuA:

I. Hammcate 5JIEKTpPOHHBIE YPAaBHEHHMs DSJIEKTPOIHBIX ITPOLIECCOB, YPAaBHEHHUE CYMMapHOU
TOKOOOpa3yromeil peakuuu, BeIMUCIUTh DJ[C rajibBaHHMYECKOTO 3JEMEHTa, €CIU KOHIICHTPAIHH
MOHOB METAJVIOB PaBHBI: [A|3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/]I.

2. Hanncats MOHHBIC U MOJIEKYJSIPHBIE YpaBHEeHUs peakuuid ruaponusa coneit: KsPOy4, NapSOy,




ACATCIIbHOCTH

ZnC|2.

3. 3aKOHUYUTH YpaBHEHHSI PEAKIINiA, HAMKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopmax:
Al(OH)s + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa runpokcua kaiabius coaepxutcs 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mi. Paccunraiite: w(Ca(OH);); Cym; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHHS OKHCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + Na,SO3 + HyO —.

6. Hammcath SJ€KTpPOHHBIC ypaBHEHHUS OJIIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BeIMUCIUTh, DJ[C rajibBaHMUECKOTO 3JEMEHTA, €CIU KOHIIEHTPAIUU
HOHOB MeTaUIoB paBHbL: [Mn?*]=0,01 mons/1, [Au®*]=0,1 Moub/11.

7. 3aKOHYUTH YPAaBHECHHsI pEaKIi, HAITMCAB UX B MOJICKYJISIPHOW ¥ HOHHOH (opmax:

NH;OH + HNO3; —, Zn(OH); + NaOH—, AlIPO,4 + Na,SO, —.

8. Hammcath ypaBHEHHUS peakIfii THAPOJIM3a B MOJICKY ISIpHOM 1 noHHOM Bujie: Aly(SO4)s, KCI,
Na,SOs.

9. Hanmmcatrbh 5JE€KTpOHHBIE YypaBHEHUS OJIIEKTPOJHBIX IPOIECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpasyromend peakiuu, BeauciauTh DJC raapbBaHUYECKOTO AJIEMEHTa, €CIM KOHIICHTPALMH
HMOHOB METAJVIOB PaBHBI: [Zn2+]=0,01 Moub/11, [Cu*]=1,0 Mob/1.

10. Cynbdat amomunus maccor 36,4 r pactBopmwin B 100 r Boasl. [110THOCTE MOTyd4€HHOTO
pactopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Cox; Crmi N(Al(SO4)3) 1 N (H20); T.

11. Hammcarh 3JCKTpOHHBIC YpPaBHEHHUS JJICKTPOIHBIX IIPOIECCOB, ypaBHEHUE CyMMapHOU
TOKOOOpa3yroleil peakiuu, BeIYUCIUTh, DJ[C ralbBaHMYECKOTO SJEMEHTa, €CIU KOHLIEHTpalUu
WOHOB METAJJIOB PaBHBI: [Mn?*]=0,01 mounb/1, [Ag*]=1,0 Momb/m.

12. 3akOHYHTH YpaBHEHUS PEaKI[fii, HAMKMCAB UX B MOJIEKYISIPHOM M HOHHOM BH/IE:

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

13. Onpenenure TepMOANHAMHYECKYIO BO3MOKHOCTB poTeKkaHus peakuuu CaO ) + 2 Cyo) =
= CaC; () + CO(), AH; = 460 x>k pu cTaHJapTHBIX YCIOBHsX. PaccunraiiTe TeMnepaTypy Hadana
peakimu, ecmu  S(Ca0)=38 Jx/moms-K; S(C)=6 J[lx/moms-K; S(CaCy)= 70 Ix/monb K;
S(CO)=197 Hx/mons-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUMN:
KMnO4 + NaNO, + H,SO4 —, Cr2(804)3 + Br, + NaOH —.

15. Onpenenure TEpMOANHAMUYECKYIO BO3MOXKHOCTB npotekanus peakuun 2 Cly ) + 2 HyO(y =4
HCl) + Oy 1y, AHy = 115,6 k) nipu cTaHmapTHBIX ycioBusx. PaccunTaiite TemmnepaTypy Hadana
peakimu, ecaun S(Cl2)=223 JIx/mons K; S(H20)=189 Jx/mons-K; S(HClH= 187]x/monb-K;
S(02)=205 Tx/monb-K.

16. Hartucats ypaBHEHHS peakiivii riapoin3a B MosieKynsipaom u noHHoM Buje: CrCls, NaNOs,




K2CO:s.
17. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHas peakuus IpoTekaeT mo ypaBHeHutro H o + b ) = 2 Hl). Hauanpnas
KOHIIEHTpanus Bojopoda 2,1 mousbp/in, moma 1,5 monb/in. Bo CKONBKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, korja npopearupyet 30% Bogopoaa?

19. B 640 mu Boasl pactBopriia 160 1 xmmopuna xenesa (I1I). [moTHOCTh mOTydeHHOTO pacTBOpa
1,032 r/mit. Paccuwnraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpenenute TEPMOJUHAMHUYECKYIO BO3MOMKHOCTB HpOTeKaHHs peakiuun CS; ) +3 Oyp)=
=CO; (1 + 2 SO; (1), AH; = -1075 kI npu craHIapTHBIX YyCIOBHUsX. Paccuuraiite Temmeparypy
Hauvana peakuun, eciia S(CS2)=151 JIx/monb-K; S(02)=205 Tx/monb-K; S(CO,)= 213 JIx/moib-K;
S(S0,)=248 Tx/monn K.

21. Peakuus uner no ypaBHeHuto: 2 Hy ) + Sy 1) = 2 HyS(). HauanbHnas koHIeHTpaius Bogopoaa
2 Monb/1, cepsl 1,5 Monb/n. OnpenenuTte BO CKOIBKO pa3 U3MEHHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,7 Mosb/1 Bogopoaa?

22. Ompeznenute TEPMOJMHAMUYECKYIO BO3MOKHOCTB IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2Zn0 () + 2 SO, (1, AH, = -890 x/I>x npu crangapTHBIX ycloBHsAX. PaccunTaiite Temmeparypy
Havasa peakiuu, ecian S(ZnS)=58 Jx/monb K; S(02)=205 Ix/monbs K; S(ZnO)= 44 Jx/moinb-K;
S(S0,)=248 Txx/mons K.

23. HaganbHble KOHLEHTPAIMU UCXOIHBIX BellecTB B peakuuu: 2 SO, iy + Oy () = 2 SO;3 () 6b11H
paBusl 1,8 Monb/n SO; u 2,4 Monb/1 Oz. Bo ckoIbKO pa3 U3MEHUTCSI CKOPOCTh PEAKIIUH K MOMEHTY,
korya mpopearupyet 0,8 Mosb/m SO,?

24. B pactBope opTodocdopHoii kuciaotel Maccoit 1200 r u mutotHOCTHIO 1,153 1/MI contepKuTCS
312 r H3PO,. Paccumnraiite: ®(H3PO,); Cyi; Cox; Crny N(H3PO4) 1 N (H20); T.




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

[IpomexxyTouHast aTTecTanus MO AUCHMIUIMHE «XHUMHS» BKIIOYAET TEOPETUUECKUE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 0OYUYAIOIIMMUCS 3HAHUH, M TPAKTHYECKUE
3aJJaHMsl, BBISIBIISAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUI M BIIaICHUH, TPOBOAUTCS B opme
3aueTa.

3aueT Mo JAHHOW NHCUUIUIMHE MPOBOJUTCS B YCTHOH ¢opme mo Ouseram, KaKIbld U3
KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OHO MPAKTHUECKOE 3aJaHHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEeHO0» - OOyYaIOUIUIiCs JEeMOHCTPUPYET MOPOTrOBHI ypOBEHb CHOPMUPOBAHHOCTH
KOMIIETCHIIMI: B XOJE€ KOHTPOJIbHBIX MEPONPUATHN JOMYCKAIOTCS OIIMOKH, MPOSBISETCS
OTCYTCTBHE OTJACIHHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YJAIOIINUNCS UCTIBITHIBACT 3HAUYNUTEIIHHBIC
3aTpyAHEHUS TP ONIEPUPOBAHUH 3HAHUSIMU I YMEHHUSIMHU MPU UX TIEPEHOCE HA HOBBIC CUTYAIUU;

«He 3a4YTeHO0» - 00y4arolUiCcs HE MOXKET II0Ka3aTh 3HaHUS HA YPOBHE BOCIIPOU3BEIACHMUS
U 00bsICHeHHsI HH(OPMALIUK, HE MOXKET NTOKa3aTh MHTEIUIEKTyalbHbIE HABBIKM PEIICHUS TPOCTHIX
3ajad.



