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JIner akryaqm3zanuu padodeil mnporpamMmsl

PaGouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
y4eOHOM ToJly Ha 3aceaHuu Kapenpsl XUMHUU

[IpoTokosm o 20 . Ne

3aB. kadenpoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanm3armu B 2022 - 2023
y4eOHOM rojy Ha 3aceanuu Kadeapsl XuMUH

[Iporokomor 20 . Ne
3aB. kadenpoit H.JI. Menstauk

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ofo0peHa utst peanm3armn B 2023 - 2024
yueOHOM rojy Ha 3acefaHuu kapeapsl XUMHU

[IpoTokosm oT 20 . Ne

3aB. kadenpoit H.JL. Mepstauk

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 oo0penHa it peanm3armu B 2024 - 2025
y4eOHOM To/Iy Ha 3aceaHuu Kapeapbl XUMHH

IIporokom oT 20 1. Ne

3aB. kadenpoit H.JL MCI[HHI/IK

Paboyas nmporpamma nepecMoTpeHa, o0CyKaeHa U o00peHa ajs peanmsaiuu B 2025 - 2026
y4eOHOM ro/1y Ha 3aceaHuu Kapeapbl XUMHH

[IpoTtokonm oT 20 1. Ne

3aB. xadenpoit H.JIL MCH}IHI/IK

Paboyas nporpamma nepecMoTpeHa, 00CyXxeHa 1 og00peHa s peanm3anuu B 2026 - 2027
y4eOHOM rojiy Ha 3aceaHuu Kadeapsl XUMUH

IIpoTokomor 20 . Ne
3aB. xadenpoit H.JI. Menguuk




1 Ilesin ocBOeHMSI AUCHMILINHBI (MOIYJISA)

[enstMmu 0CBOEHUS AUCIUTIIHHBI «XHUMHES SBIsICTCST PopMUpoBaHue (HyHIaMEHTATBHBIX
3HaHMA B OO0JIACTH COBPEMEHHOW XHMHH, BKJIIOUAIONIUX OCHOBHBIC TMOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OMNKCBIBAIOIIME CBOWCTBA XUMUYECKUX COCIMHEHUW; PpPa3BUTHUE HAaBBIKOB
CaMOCTOSITEIBHON pabOThI, HEOOXOAUMBIX IS IPUMEHEHUSI XUMHUYECKUX 3HAHUH MPU U3YICHUN
CIIELMAIBbHBIX JUCUUIUIMH U JAIbHENIIECH TPAKTUYECKOU AEATEIbHOCTH

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIl MPOorpaMmsbl

Juctunnuua XuMus BXOAWT B 0a30BYI0 4YacTh Y4YeOHOro IiaHa oOpa3oBaTeIbHOU
MIPOrPAMMBEI.

JUis ~ w3ydeHus  JUCHUIUIMHBI  HEOOXOJAMMBI  3HaHWS  (YMEHUsS,  BJIAJCHUS),
c(hOpMHPOBAHHBIE B PE3YJIbTATE U3YUCHHUSI TUCIIUILTAH/ IIPAKTHK:

JUis ~ w3ydeHus JUCHUIUIMHBI HEOOXOJMMBI 3HAHWS, YMEHUS W  BIIAJCHHS,
chopMupoBaHHBIE B pe3yibTaTe MOJy4YeHUs cpenHero (MOJHOTO) oO0miero oOpa3oBaHUs TIO
TMCIATIIINHAM « XuMusy, «Dusnkay, « MaTreMaTuka.

3HaHus (YMEHMs, BIIaJIEHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HEOOXOIUMBI JIJTs1 H3YYCHHSI JUCIIUILTAH/TIPAKTHK:

I'eonorus

be3zonacHOCTh KNU3HEACATEIBHOCTH

3 Komnerenuun odyuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbrare OCBOCHHS IUCIUIUIMHBI (MOIYJs) «XHUMHs OOyUYaIOIIMICS JOJDKEH
o0najarh caelyromUMI KOMIETEHIUSIMHU:

CtpyKTypHBIU [Tnanupyemble pe3yabTaThl 00yICHHS
JJIEMEHT
KOMITIETEHIINH

OK-1 crtocoOHOCTBIO K a0CTPAaKTHOMY MBIIIJICHUIO, aHATTN3Y, CHHTE3Y

3HaTh OCHOBBI JIOTUKH, HOPMbI KDUTHUYECKOTO TI01X0/1a, (OPMBI aHAIIH3a;

- METO/IbI a0CTPAKTHOTO MBIIUICHUS TPH YCTAaHOBICHUH UCTHUHBI,

- METO/IbI HAYYHOTO MCCIICJIOBAHUS ITyTEM MBICIICHHOTO PACUJICHEHHS
00beKTa (aHATM3) U MYTEM U3YUEHHSI IPEIMETA B €r0 IIeJIOCTHOCTH,
€IMHCTBE ero yacTei (CHHTE3)

VYMeThb aJICKBaTHO BOCIIPUHUMATh HH(POPMAIIHIO, IOTHYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTh YCTHYIO U TUCBMEHHYIO PEUb;

- C UCITOJIb30BAaHHUEM METOJIOB a0CTPAKTHOTO MBIIIUICHHUSI, aHAJIN3a U CHHTE3a
aQHAJIM3UPOBATh AJTbTEPHATHBHBIC BAPHAHTHI PEIICHUS UCCIICIOBATEIBCKUX
3a1a4

Bnagets HaBbIKaMH IIOCTAHOBKH ILICJIH, CIIOCOOHOCTEIO B YCTHOﬁ M MMCbMEHHOM peuu
JOTHYCCKH O(l)OpMI/ITB PE3YJIbTAaThl MBIIIJICHUS

- IICJJOCTHOM CUCTEMOI HaBBIKOB UCIOJIb30BaHUS a6CTpaKTHOFO MBIIIJICHU A
ITpU pCHICHUHN HpO6J'IeM, BO3HHUKAOMIUX ITPU BBIINIOJITHCHHUN
HCCICA0BATCIIbCKHUX pa60T, HaBBIKAMH OTCTAaWBaHUS CBOEH TOUYKH 3pCHUMA

OIIK-4 roToBHOCTBIO C C€CTCCTBCHHOHAYYHBIX MO3UIINI OLICHUBATh CTPOCHHUC, XUMHUYECKUN U
MI/IHCpaJ'IBHHﬁ COCTaB 36MHOH KOPHI, MOp(I)OJ'IOI‘I/I‘-ICCKI/IC 0COOEHHOCTH M T€HETHYCCKHE THIIBI
MCCTOpO)K,Z[CHI/Iﬁ TBCPABIX IMOJIC3HBIX UCKOIACMbIX IIPU PCIICHUU 3a4a4 10 palluOHAJIbLHOMY U
KOMIUICKCHOMY OCBOCHHUIO I'COPECYPCHOT'0 NOTCHIHAJIA HEAP




3Hare

- OCHOBHbBIE€ XUMHUYECKUE TIOHATUS, TIOJIOKEHUS U 3aKOHBI;

- COBPEMEHHBIE HAIIPaBJICHUs Pa3BUTHS HAYYHBIX TEOPUU;

- METO/Ibl TEOPETUUYECKOTO U SKCIIEPUMEHTAIILHOTO UCCIIEA0BAHNS B 00J1aCTH
XMMHUU TPUMEHHUTEIBHO K MPO()eCcCHOHAIBHON AEATEIbHOCTH

YMmeTn

- OIpEeAETATh XUMHUYECKHH COCTaB M CTPOCHHE OOBEKTOB OKPYKArOIIEH
Cpelsl;

- pelarh pacyeTHbIE 33/1a4l IPUMEHUTENBHO K Marepuainy NporpaMmsl;
- IIPOrHO3UPOBATh BO3MOKHOCTb IIPOTEKAHUSI CAMOITPOU3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XMMUYECKUX CUCTEMAX

Bnazets

- HaBbIKaMH1 IIPUMCHCHUA OCHOBHBIX XUMHWYCCKNX 3aKOHOB B
npodeccHoHaABEHOM e TEIIEHOCTH;

- IPaKTUYCCKMMU HABBIKAMHU TCOPETUYCCKOI'0 N SKCIICPUMCHTAJIBHOT'O
HCCICIOBAHNS B 00J1aCTU XHMHU




4. CTpyKTypa, 00b€EM U coep:KaHMe T CHUIIJIMHBI (MOYJIs1)
OO0mast TpyTI0eMKOCTh AUCIUILTMHBI COCTABIISICT 4 3a4eTHRIX equHuI 144 akan. 4yacoB, B TOM YHCIIE:

— KOHTaKTHas pabora — 83,9 akaj. 4acos:

— aynutopHas — 80 aka. 4acos;

— BHeayuTopHas — 3,9 akaj. 4acoB

— camocTosTenbHas padbota — 24,4 akaJ. 4acos;
— IMOATOTOBKA K 9K3aMeHy — 35,7 akaJ. gaca

dopma aTTecTaluy - SK3aMEH

AynuropHast I
o | KOHTaKTHAA pabora E § dopma TeKyILEro
Pa3nen/ Tema § (B axaz. yacax) E - Bux . KOHTPOITA Kon
R — s g O|CAMOCTOATENLHOM | YCHEBAEMOCTH H | 0o oo o
O 2 & paboThI MPOMEKYTOTHON
Tlek. 71a0. | mpaxr. ERe aTTeCTALN
3aH. 3aH. | &
1. XUMUA
- oopmIIeHHE
oTyeTa o
nabopaTopHOH
pabore; 3amura
- peleHue nabopaTopHOH
1.1 1. Xumuyeckasi TepMOAMHAMHKA 4 8/41 4 HOMaMHeFO_ pacoTe. OK-1, OIlK-4
3amanus Ne 1; JlomantHee
- 3aganue Ne 1.
camoctositensHoe |  TectupoBanue.
U3y4YCHUE YYCOHOM
Y HAyIHOH
JIUTEPaTypBhl.
- oopmIiIeHHE
oT4yeTa o
nabopaTopHOH
pabore; 3amura
- peleHue nabopaTopHOH
1.2 2. Xumunueckast KHHETHKA 2 4 8/41 2 AOMAIITHETO paboTEL. OK-1, OIIK-4
3amanus Ne 2; JlomantHee
- 3azanue Ne 2.
camocrositensHoe |  TectupoBanue.
U3y4CHUE YUCOHOM
Y HAyIHOH
JIUTEPaTypEHIL.
-odopmiieHne
oTdeTa 1o
nabopaTopHOM
pabore; 3amura
- pelieHue 11abopaTopHOH
1.3 3. PactBoper 8 | 104M 6 | joMammero paboTL. OK-1, OTIK-4
3amanus Ne 3; Jlomanraee
- 3amanue Ne 3.
camocrostensHoe | TectupoBanue.
n3ydeHne yaeOHoi
U Hay4YHOH
JIUTEPATypPEI.




- oopmIIeHHE
oTdera 1o
nabopaTopHOit Samura
pabore; 6 .
1.4 4. lucnepcHble cUCTEMBL 4 6/411 - 1abop 6a TOPHOH OK-1, OIIK-4
CaMOCTOSITEIIFHOE PavOTHI.
.| TectupoBanue.
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATYPBL.
- ohopmieHUE
oTdera 1o
71a00paTOpHOH
pabore; 3amura
15 5 - pereHue J1ab0opaToOpHOI
OKHCIINTETHHO-BOCCTAHOBUTEILHBIE 4 6/21 JIOMAIIIHEro pacoThL. OK-1, OIlK-4
IPOIIECCHI 3amaHus Ne 4; Jlomaninee
- 3ananue Ne 4.
camocrositensHoe | TectupoBanue.
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATYPBL.
- oopmIIeHnEe
oT4yera Ho
nabopaTopHOit
pabore; 3amura
- perneHue J1ab0paToOpHOI
1.6 6. DJIEKTPOXUMHUUECKHE 8 | 1041 JIOMAIITHET O paboThI. OK-1, OIIK-4
CHCTEMBI 3amanus Ne 5; JlomantHee
- 3aganue Ne 5.
camocrositensHoe | TectupoBanue
U3y4YCHUE YYeOHOM
Y HAyIHOH
JIUTEPaTyphbl
Wroro no pazaeny 32 (48221
HUroro 3a cemectp 32 148/221 JK3aMeH
Htoro mo guCIUIUIMHE 32 148/221 9K3aMEH OK-1,0IIK-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmpomecce mnpenonaBaHus JUCHUIIIMHBI «XUMHUSD» MNPUMEHSETCS TpPaJAULIMOHHAS
nH(OPMAMOHHO-KOMMYHHUKAIIMOHHASI 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlexuu mpoxXoaaT Kak B uH(GOpMAIMOHHOU (hopMe, TJIe UMEET MECTO TIOCIIEI0BATEIBHOE
W3JI0KEHUE Marepuana B JUCUUIUIMHAPHOM JIOTMKE, OCYLIECTBISIEMOE MPEUMYIIECTBEHHO
BEepOATLHBIMY CPEACTBAMH, TaK U B (pOopMe JISKIHIA-OeCce bl WU JUAJIoTa C ayJAUTOPUCH, JICKIIUN
C NPUMEHEHUEM 3JIEMEHTOB «MO3TOBOM aTakw», JEKIHH-KOHCYJIbTALMi, IJI€ TEOPETUYECKUU
Marepuai 3apaHee BBIJIACTCA CTYJAEHTaM JJisi CaMOCTOSITEIbHOTO H3YY€HHUs], JJIA MOJATOTOBKHU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JEKIUS IPOXOIUT IO THUITY BOIIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOTO B JEKIIMU MOTYT MCIOJIB30BATHCS JIEMEHTHI MPOOJIEMHOTO H3JI0KEHHUS.
Ocoboe MecTo B mTpoIlecce NPENoAaBaHMs IUCIHUIUIMHBI «XUMUS» 3aHAUMAIOT JICKIUU C
WCIIOJIb30BAHUEM JIEMOHCTPAIMOHHOTO XHWMUYECKOTO OSKCIEPUMEHTa, KOTOPBIM IMO3BOJISAET
HauboJee MOJHO pealn30BaTh METOJ MPOOJIEMHOro oOydeHHUs uepe3 MOCTAaHOBKY MpoOJeM C
MOMOIIBIO IEMOHCTPAIMI SIBIICHHUH, PEAKIIUI HUJIU ITPOLECCOB.

st peanuzanuu UHPOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeIbHON TEXHOJIOTUH
MPOBOJATCS JIEKIIMU-BU3YAIM3allMU, B X0JI€ KOTOPHIX M3JI0KEHHE TEOPETHUYECKOTO MaTepuasa
COIPOBOXKIAETCS MPE3EHTALlUEN.

JlekIMOHHBIN MaTepuall 3aKpervIsieTcs B X0/ JTabOpaTOPHBIX padOT, B X0OJ€ KOTOPBIX
ydueOHasi paboTa TMPOBOJUTCS C PEATbHBIMH XUMHUYECKMMH BemiecTBamMu. Ha mabopaTopHbIX
paboTax BBIMOJHSAIOTCS TPYNIIOBBIC WIW WHAWBUIAYAIbHBIC 3a/IaHMs 11O TIpoiieHHoN Teme. [Ipu
MPOBEACHUH J1aOOPATOPHBIX 3aHATUM MCIOJIB3YETCSI METOJ KOHTEKCTHOTO OOyYeHHs, KOTOPHIN
MO3BOJIIET YCBOUTH MaTepuajl MyTeM BBISIBJICHHUS CBSI3€H MEXy KOHKPETHBIM 3HAHHEM M €ro
npuMeHeHneM. Kpome Toro, 1enecooOpa3HO HCIOJIb30BaTh TEXHOJIOTHIO KOJUIEKTHBHOTO
B3auMOOOyUeHHs (MapHyl0 paboTy) TpeX BHJOB: CTaTHYecKas Tapa, JUHAMHYECKas Iapa,
BapHallMOHHAs Tapa; COBMeNass €€ C TEXHOJIOTHMeH MOAyJbHOTO 00ydeHus. BpimoaHus
AKCIIEPUMEHT, oOydaromuecss GOPMYyIUPYIOT OOOOIICHHBIE BBIBOJBI IO CEPUH  OTMBITOB,
WCIO0JIb3YS IPUEMBI aHAJIOTUU U CPABHEHUSL.

CamocrosiTenpbHas paboTa oOydaroIIMXCs BKJIOYAET B ceOs camble pazHOOOpaszHbIC
(dbopMbl yueOHOM AESITeTbHOCTU: BBHIMOJIHEHHUE JOMAIIHMUX 3a/laHul, 3aBeplieHre 0(OpMIICHHUS
1abopaTopHbIX PabOT, MOATOTOBKA K MPAKTUKYMY, U3YY€HHE OCHOBHOTO W JOIOJHHUTEIHHOTO
Marepuaga Mo y4dyeOHMKaM U MOcoOusM, YTEeHHE M MNpopabOoTKa HAay4dyHOU JHUTEepaTyphl B
O6ubnnoTeke, HanMcaHue peepaToB U KypCOBBIX pabOT, MOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaM,
uToroBoii arrecranuu.CamocrosiTesnibHas paboTa 0Oy4aromuxcsl J0JDKHA ObITh HampaBieHa Ha
3aKpeIyIeHHUs] TEOPETUYECKOr0 MaTepHalia, u3JI0’KEHHOro IperoaaBareseM, Ha IpopaboTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSATEIbHOE H3y4eHHE, Ha TOJrOTOBKY K JaOOPaTOPHBIM 3aHATHUSM,
BBITIOJIHEHHUE JIOMAIIHKUX 33JJaHUI U MOJATOTOBKY K PYOSKHOMY U 3aKIIOYUTEILHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOeKHOTO U 3aKIIOUUTEIBHOTO KOHTPOJISI OCHOBHBIMU 337a4aMU, CTOSAIIUMU
nepes IMpernojiaBaTesieM, SIBISIOTCS: BbBISBICHHE CTEINEHM MPAaBUIBHOCTH, 00beMa, TITyOUHBI
3HAHWM, YMEHUI, HABBIKOB, MMOTYUYEHHBIX MPU U3YUYEHUU Kypca HapsAy C BBISBICHUEM CTEIIECHU
CaMOCTOSITEILHOCTH B IPUMEHEHUH TOTYYSHHBIX 3HAHUN, YMEHHUI U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEJICTBA MO3BOJISIIOT IKCIEPUMEHTUPOBATH C HOBBIMU
dbopmamu koHTpoJig. OOydaromuMcs MpeUIaraloTcsl TeCThl U 3a7aud B DJIEKTPOHHOM BUJE, C
aBTOMATU3UPOBAHHOW CHCTEMOU TpOBEpKU. B oTnnyme OT OOBIYHOTO TECTHUPOBAHUS TaKOH
Croco0 KOHTPOJS MO3BOJIAET CTyACHTaM B Jt000e Bpemsl MPONTH TeCT, MpOaHAIU3HPOBATh
OILTMOKY U PONTH TECT BTOPUYHO.

6 YueOHO-MeTOIHYeCKOe 00eciedeHre CAaMOCTOSITeIbHOI PadoThl 00yUYaroIuXCst
[IpencraBneno B npunoxxenuu 1.



7 OneHoYHbIE CPEeACTBA I IPOBEACHHUS NPOMEKYTOUYHOM ATTeCTALMHI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTONMYecKOe U HH(OPMALNIMOHHOE 00ecTiedeHre TUCIIUIITTHHBI (MOTYJIs1)

a) OcHoBHas1 TUTEpaTypa:

1. OcuoBbl xumuu: ydeoHuk / B.I'. MBanos, O.H. I'era. - M.: KYPC: HUI[ UHDOPA-M,
2014.-560c.: - (Beicmiee oOpaszoBanue: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekct:
JJIEKTPOHHBIN.

2. Konsima, JI. T'. Xumus : yue6noe nocobue / JI. I'. Komsma, JI. I'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 anekrpon. ont. aguck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (nara oopamenus: 14.10.2019). - MakpooObekT. - TeKCT : 2IeKTpOHHBIH. - CBeIeHUS
noctymHbl Takke Ha CD-ROM.

0) JlonoiHuTeIbHAS JIUTEPATYpa:

1. Mensuuk, H. JI. PactBopsl : npaktukym / H. JI. Mensauuk, . P. Mymnuna, O. A. Mumypusa
; Marauroropckuit roc. Texuuueckuii yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turynr. odkpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Caenenus noctymHsl Takke Ha CD-ROM.

2. Mensauk, H. JI. Tucniepcubie cucremsr : npaktukyMm / H. JI. Menauuk, D. P. Mymiuna, O. A.
Muinypuna ; Marautoropckuit roc. rexundeckuit yH-T um. I'. 1. HocoBa. - Marautoropck : MI'TY um.
I W. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3JEKTPOHHBIH. -
Ceenenns noctymHbl Taoke Ha CD-ROM.

3. Konspa, JI. I'. OxucnuTenbHO-BOCCTAaHOBUTENbHBIE peakiuu. OCHOBBI aJIeKTpOXI/IMI/H/I )
yuebnoe mocooue / JI. T'. Konsiaa, D. P. Mymuna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. :
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara o6pamenus: 14.10.2019). - MakpooObekT. - TeKCT : PIEKTPOHHBIN. -
Nmeercs neyaTHbIN aHANIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHka. COCTOSHME XMMHUYECKOTO pPaBHOBECHUS
npaktukyMm / O. A. Mumypuna, O. P. Mymuna, O. B. EpuioBa ; MarHUTOrOpcKuii roc. TeXHHYECKHA
yH-T uM. I'. Y. HocoBa. - Maruutoropck : MI'TY um. I'. WI. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show-dcataloques/1/1530464/3
851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : 3JEKTPOHHBIH. -
CBenenus nocrymnusl Takke Ha CD-ROM.

5. Koposun, H.B. O6mas xumwus: yueb. A TEXHMYECKMX HampaB. W creu. By3os /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicur. mik., 2007.- 557 c.: uin. - ISBN 978-5-06-004403-4. - Tekcr:
HENOCPEICTBEHHBIN.

6. Kparkuit cnpaBouHuK (usuko-xuMudeckux BenuunH / coct.: H. M. Bapon, A. M.
ITonomapesa, A. A. Pasaens, 3. H. Tumodeesa; nox pea. A. A. Panens, A. M. [lonomapesoii. - 10-e
u3n., ucrtp. u gom. - CII6. : UBan ®emopos, 2003. - 238 c. : mi. - ISBN 5-8194-0071-2. - Tekcrt:
HEIOCPEACTBEHHBIM.

7. 3BecTus BhICIINX YUCOHBIX 3aBEICHUN. XUMUS U XUMHUECKasi TEXHOJIOTHS:HAyIHO-

TexHuueckui xypHai — [SSN 0579-2991.



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

B) MeTroauyeckue ykazanus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLIECCOB: METOANYECKUE YyKa3aHUs K
1a00paTOpPHBIM PadoOTaM MO AWUCHUIUINHE «XUMHS» ISl 00yJaromuXcsi BCEX HaIpaBICHHUN
NOJArOTOBKM M  CIelUalbHOCTEH 1nHEeBHOW (opmbl  oOyuenus / O.A. Mumiypusa;
MarnuTtoropckuii roc. Texaudeckuil yu-T uM. I'. 1. Hocosa. — Marauroropck : MI'TY nm. I'. 1.
Hocoga, 2016. — 11 c. — Tekcr : HEMOCPEACTBEHHBI.

2. Komsma, JLI. Xumuueckas TEpMOIMHAMUKA: METOJMUYECKUE YKa3aHUS Ui
CaMOCTOSITEJIbHOM PadOThl MO AUCUHUIUIMHE «XUMUS» sl 00ydarolUXcs BCEX HAINpaBICHUM
MOJrOTOBKH W crenuanbHocTel Bcex ¢opm oOydenus / JI.I. Konsga; Marautoropcekuii roc.
texuuueckuit yH-T uM. ['. Y. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 c. —
Tekcr : HermocpeICTBEHHBIM.

3. Komsma, JLI. CkopocTh XWMHUYECKHUX pEaKIUd H XUMHUYECKOEC paBHOBECHE:
Meroandeckue ykazaHusi K JiabopaTopHbIM paboTaM 1O JUCHUIUIMHE «XUMUS IS
00y4aroIuXxcsi BCceX HAIPaBJICHUI TOJrOTOBKH U CrieluaibHoCTeil Becex (opm oOyuenus / JL.T.
Komsama, E.B. Tapacrok; Marnutoropckuii roc. texnudeckuid yH-T uMm. [. M. Hocopa. —
Maruaurtoropck : MI'TY um. I'. U1. Hocoga, 2020. —8 ¢. — TekcT : HemocpeICTBEHHBIH.

4. PognonoBa, H.M. Xumudeckass KHHETHKA. XUMHUYECKOE PAaBHOBECHE: METOUUECKHE
yKa3aHus Ui CaMOCTOSITEIbHOW pabOThl MO JUCHUIUINHE «XUMHUS» IS 00y4arouuxcs BCex
HaMpaBJIeHUH MOATOTOBKH W CHeNHaIbHOCTEH Bcex dopm obOyuenust /| H.U. Pomgnonora, A.IIL.
[ToromapeB; Marautoropckuii roc. Texunueckui yH-T uM. I'. 1. HocoBa. — Maruuroropck :
MI'TVY um. I'. . HocoBa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uymnposa, JI.B. PactBopsl: MmeToanueckasi pa3paboTka K 1abopaTOpHbIM paboTaM Io
IUCLUUIUIMHE «XUMHsD» sl 00YJaroUXCsl BCEX HANPaBICHUH MOArOTOBKM U CIIELUAIBHOCTEN
Bcex popm ob6yuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckuii roc. TEXHUYECKUH YH-T
uMm. I'. . HocoBa. — Marunutoropck : MI'TY um. I'. . Hocoma, 2020. — 41 c. — Tekcr :
HEMOCPEICTBEHHBIN.

6. Uynposa, JI.B. PacTBopbl: MeTOmMuecKas pa3paboTka K CaMOCTOSTEIIBHONW paboTe 1Mo
IUCLUUIUIMHE «XUMMs» JUIsI  OOydaroUIMXCsi 10 BCEM HAIPaBJIEHUSM MOJIrOTOBKH U
cnienuanbHOCTIM Bcex (opm oOyuenust / JI.B. Uymposa, D.P. Mymiuna, O.A. Muinypuna,
Maruutoropckuii roc. Texunueckuii yH-T um. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. W.
Hocoga, 2017. — 26 c. — TekcT : HenocpeACTBEHHBIM.

7. Komsana, JI.I'. KommoumHple pacTBOpPHI: METOIWYECKHUE YKa3aHUs K Ja0OpaTOpHOU
paboTe MO JUCHMIUIMHE «XUMHsD» Ul 00Y4aroLIUXCsl 110 BCEM HAIPaBJICHUSAM IMOJITOTOBKU M
crieraabHOCTAM Beex (opm obOydenus / JL.I'. Komsana, JI.A. BoapsiH; MarHuTOrOpCKHiA Troc.
texunueckuit yH-T uM. ['. . HocoBa. — Marunutoropck : MI'TY um. I'. 1. Hocosa, 2017. —9 c. —
TeKCT : HerocpeACTBEHHBIN.

8. Konsana, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIMH: METOIMYECKUE YKa3aHUs
K J1abopaTopHOil paboTe MO IUCHMIUIMHE «XUMUS» A 00Yy4aroluXcs BCeX HalpaBIeHUH
NOJrOTOBKM W crhenuanbHocTeid Bcex ¢opm oOyuenus / JL.I. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. rexuudeckuit yu-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekcr : HEMOCPeACTBEHHBIH.

9. Konana, JI.I. OkMCANTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMH U JIEKTPOXUMUYECKHE
MPOIIECChl: METOUeCKas pa3paboTKa K caMOCTOSTENbHON padoTe Al 00ydaromuxcs Mo BceM
HAINpaBJICHUSM MOATOTOBKH U CIEHHANTBLHOCTAM Bcex ¢Gopm oOyuenus / JL.I. Komsma, E.B.
Tapacrok, 2.P. Mynnuna; Marautoropckuili roc. texuuueckuii yH-T uM. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. W. HocoBa, 2017. —41 c. — TekcT : HenocpeICTBEeHHBIH.

10. Mumypuna, O.A. DJIEKTPOXMMHUYECKHE NPOIECChl: METOJUUYECKHE YKa3aHUs K
nabopaToOpHOH paboTe MO AUCHUILUIMHE «XUMUS» JUId 00yJaroluXcsl M0 BCEM HapaBICHUSM
MOJrOTOBKH M CHENUAIBHOCTSIM Beex (opm oOyuenus / O.A. Mumypuna, H.U. Poanonosa;
Marnuroropckuii roc. rexundeckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um.I'. 1.
Hocoga, 2017. — 13 c. — TekcT : HEMOCPEACTBEHHBIM.



r) [IporpamMuoe o6ecnneuenue u UHTepHeT-pecypcen:

IIporpammHoe obecnieueHne

HaumenoBanue o
1o Ne morosopa Cpox neiicTBUS JIULIEH3UU

MS Windows 7
Professional(mmst  [[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |A-757-17 o1 27.06.2017 27.07.2018
KJ14CCOB)
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 0eccpouHo
Professional
7Zip CBOOOJTHO pacIpoCTpaHsIeMOe 0ecCpOovHO
FAR Manager CcBOOOTHO pacIpoCTpaHIeMOe 0OEeCCPOUHO

IIpodeccuonasibubie 02361 JAHHBIX M HHGOPMa

IMUOHHBIC CIIPABOYHBIC CUCTEMBI

Hassanue xypca

CchlIka

OnekTpoHHas 0a3a MEPUOIUYECKUX W3JaHmii East
View Information Services, OOO «MIBUC»

https://dlib.eastview.com/

Harmmonanbuasa HH(POPMAITMOHHO-aHATUTUYECKAS
cucrema — Poccumiickuii  wmugekc  Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposauus (PMHIL)

ITouckoBas cucrema Axagemus Google (Google
Scholar)

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

Nudopmanmonnas cucrema - EquHoe 0kHO gocTyma K
nH(OPMaLIMOHHBIM pecypcam

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

denepanbHOE rOCyIapCTBEHHOE OIOIKETHOE

yUpexaeHnue «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
HDOMBIHIJICHHOP'I COOCTBEHHOCTHY

i‘;ﬁ;ﬁgiﬁaﬁ Tocynapersenias OubmmoTeKa. https://www.rsl.ru/ru/4readers/catalogues/

DnexTpoHHbIe pecypchl Oubnuotexku MI'TY um. I'.1.
HocoBa

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

9 MarepHaILHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MaTepI/IaJ'ILHO-TeXHI/I‘IeCKOG obecnieueHne JUCHUIIIMHBI BKIIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

1. YueOHbie aymiuTOpUH 115l IPOBEICHHS 3aHATHIA JIEKIIUOHHOTO THUTIA.
OcHamnleHue ayIuTOpUH: MYJIbTUMEAUWHBIE CpPEACTBA XpAaHEHHs, Iepeladyd Hu
npeacTaBiIeHus HHPOpMaLu

2. Y4eOHblE ayTUTOPUH JJsl TPOBEACHUS JaOOpAaTOPHBIX 3aHATUH, TPYNIOBBIX H
VHJIMBUIyQJIbHBIX KOHCYJIbTALIUH.
OcHnatenue ayauropun: Harnsgasle MaTepuansl: TaOIUIbl, CXEMBI, I1JIAKATHI.

3. IlomMereHus 111 CAMOCTOSITEITLHOU paOOThI 00 yJarOITUXCA.

OcHarnienne ayautopun: Ilepconanbubie KomnbroTepsl ¢ maketom MS Office, BeixogoMm B
WHTepHeT W ¢ JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00Pa30BATENBHYIO CpEdy
VHUBEPCUTETA

4. TlomemeHus nans XpaHeHHS U NPOPUIAKTHYECKOTO OOCTY)KMBaHHUS Y4eOHOTO
000pyI0BaHUA.

Ocnamenue aynutopuun: Crennaxu, celdbl A XpaHEHUS yd4eOHOro oOOpyIOBaHUS.
HNHCcTpyMeHTHI 171 peMOHTA JIa00paTOPHOTO 000PYA0BaAHUSI.



IMPUJIOKEHMUE 1

6. YueOHO-MeTOANYeCKOEe 00ecTieYeHre CaMOCTOSITeIbHON PadoThl 00y4arOIINXCs

CamocTosiTenbHas pabGora oOydaromuxcs IOApas3fessieTcs Ha ayJuTOPHYI0, KOTopas
IMPOUCXOJUT KaK BO BpPCM:A J'Ia60paTOpHBIX SaHSITI/If/’I, TaK W Ha IJIAHOBBIX KOHCYJIbTAlIMAX, W Ha
BHEAYJIUTOPHYIO, MPOUCXOSIIYI0O BO BpPEMs TOJTOTOBKH CTYJEHTAMU OTYETOB IO J1a0OpaTOPHBIM
3aHATHUAM U BBIIIOJIHCHHUS JOMAIIIHUX BaﬂaHHﬁ.

AynutopHas caMocToATeldbHas paboTa OOydYaroIIMXCsl IPEANoJiaraeT MpPOXO0KJIECHUE
TECCTUPOBAHUA IO KAXKIOMY pasacily JUCHUIIIMHBIL. TecThl BKIIIOYAIOT TCOPCTUYCCKHUEC U IMPAKTHYCCKUC
3a/laHus, OTBETHl HAa KOTOpbIE TPEOYIOT TIIyOOKOrO0 TOHMMAaHHS HW3YYEHHOTO MaTrepuaia. TecTbl
MIOCTPOEHBI €IMHOO00pPa3HO: K KaXJOMYy BOIIPOCY IpEAjaraercs 4eTblpe BapHaHTa OTBETOB, CpPEAU
KOTOPBIX OJIMH WJIM HECKOJBKO MpaBWiIbHBIX. OOpaboTka pe3yiabTaTOB OCYIIECTBISIETCS IMyTEM
COIIOCTABJICHHA IMOJIYYCHHBIX PE3YJIbTATOB C 3TAJIOHHBIMH W MPOTEKACT OUCHDb 6I>ICTpO. MakcumansHOE
KOJIMYECTBO OAJTOB B K101 TeMe Kypca — 10.

BapuaHThl TeMATHYECKHX TECTOBBIX 3aJaHUI VIS TEKYIEro KOHTPOJIsA
XuMH4YecKasi TepMOAUHAMHMKA

B TeCTax I10 TECMEC ((XI/IMI/I‘ICCKEU[ TepMOJII/IHaMHKa))Z HepBBIe IeCThb 3aHaHI/II\/'I OIICHHUBAKTCA B
0,5 6amna, cenpbMoe — B 1 0ailI, a BOCEMOE, AEBIATOE U IECATOE 3aJaHusI — B 2 Oayia.

Tecer Ne 1

1. Tlpu paccMOTpEeHUH XUMHYECKOW PEaKIMU CUCHeMd 03HAYACT:
a) HCXOJIHBIC PeareHThI

0) TPOIYKTHI XUMHUUECKOU pEaKIH
B) PEaKIMOHHBIN COCY/T
I) HCXOJHBIC PEareHThI U MPOIYKTHI PEAKIIHH

2. HepBLIfI 3aKOH (HepBOC Haan'IO) TCPMOIUHAMHUKHA MAaTEMATUUCCKHU 3aIlIMCbIBACTCA TaK!:
a) PV =uRT B) K = Aexp (- Ea/ RT)

6) K=R/Na r) AU= Q-W

3. B sk30TepMuyeckoil peaxiuu:
a) SHTAJIBIINA PEAKLMOHHOM cucteMsl nobimmaeTcs (AH > 0)

0) TemoBoit addext peakunu orpunarencH (Q< 0)
B) SHTAJIBIUS pPEaKMOHHOHN crcTeMbl ymMeHbaetcs (AH< 0)
I') AaBJI€HHE PEAKIMOHHOM CUCTEMBI MTOBBIIIACTCS

4. CrangapTHbIe TEIUIOBbIE 3P(PEKTHI MPUHATO 0003HAYATH:
a) AUct B) Q 1013°"

0) AH°29s r) AHct



5. Kakue u3 npuBeAeHHBIX PEAKIU SIBISIFOTCS 3HAOTEPMUYECKUMU?

a) 1/2 N2+ 3/2 H2= NHs AH = — 46 K]Ix/monb
0) Ho+4/2 O2=H;0, AH = -242 K]I»/moJ1b
B) 1/2N2+1/2 02=NO , AH = 90 K/Ix/monb

r) 1/2H2+ 1/21=HI, AH = 26 KJI>x/monb

6. Kakasg u3 HamMcaHHBIX HIDKE pEaKIHMii OTBEYAET TEIUIoTe oOpa3oBaHUs okcunma azora ( || ) B
CTaHJIAPTHBIX YCIOBUSAX?

a) 1/2 N2+ 0= NO B) 1/2 N2+ 1/2 02 =NO
6) N+ 1/2 0= NO r) NHs+ 520, =2NO + 3 H,0

7. Tlpu BoccTaHoBieHuu 16r okcuma menu( || ) o peakiuu :
CUuO ) * C (pagur) = CU ) + CO (1), mormoTmiioch 22 kK TETUIOTHI.

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

8. Hust peakiurt  NIiO o + C (pagur = Ni @ + CO (). Onpeznenure BO3MOXKHOE HampaBiCHUE
CaMOMPOU3BOJIBLHOTO TEUCHHS PEAKIIMU NIPU CTAHJIAPTHBIX YCIOBUAX U NpU Temmneparype 627°C.

BemectBo AH®98  (KIx/M0B) S8  ([x/Moms*K)
NiO —239,7 38
C (rpadut) O 5,74
Ni ) 0 29,9
CO @) -110,5 197,4

B otBete ykaxute 3HaueHus sHepruu ['mb0Oca mpu CTaHAAPTHBIX YCIOBUAX, MPH TEeMIIEpaType
627°C 1 TemmepaTypy Hayana peakiuu

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

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

9. Kak usMeHsieTcs SHTPOMHS MPHU Pa3NI0KEHUU KapOoHaTa KambIus?
a) yBEJIIMYMBALTCS B) HE YMEHbIIIAETCS
0) yMEHbIIIaeTCs ') HE 3HaI0

10. [lanHas peakuus:
2KCIO3 (tB) —2KCl (18)+302 (1) AH<O

MOKCT CaMOIIPONU3BOJIBHO MTPOTCKATH



a) B IPSIMOM HaIpaBJICHUU B) HE MOKET MPOTEKATh

0) B 00paTHOM HarpaBJICHUH T') HE 3HAI0

XuMHu4YecKass KHHETHKA

B Tectax mo Teme «XuMHUYECKasi KHHETHKA»: TIEPBOE, BTOPOE, TPEThHE, YSTBEPTOE U MATOC 3aJaHHSI
onennsarorcd B 0,5 Oajia; 1ecToe, ceaAbMO€E, BOCBbMOE, AEBSITOE U IecsAToe — B 1 0aji, a oAuHHAALaTOe
— B 2,5 Gamna.

TecT Ne 1

1. Paznen xumuu, U3y4aromuid CKOPOCTH U MEXaHU3Mbl XUMUYECKHX PEaKIIUi, Ha3bIBAETCS
a) XMMHU4Y€ecKasi TepMOIMHAMUKa

0) TepMOXUMHUS
B) XHMHYECKass KHHETHKA

2. CxopOoCTb XHUMHUYECKOH peaKIiu — 3TO ...
a) BpeMs, 32 KOTOPOE TOJHOCTBIO PACXOIyeTCs OJTHO M3 UCXOIHBIX BEIIECTB

0) U3MECHEHHE KOJMYECTBA BEIIECTBA PEareHTOB (MIJIM MPOIYKTOB) PEAKIMK B €IMHUIYY BDEMEHH B
enuHuIEe o0BeMa

B) KOJIMYECTBO BEUIECTBA MPOAYKTOB PEaKIIMU K MOMEHTY OKOHUYaHUS peaklun

3. B kakux eMHUIAX BBIPAXKACTCS CKOPOCTh XUMUYECKOH peakium?
a) Monb 1 ¢t

0) 6e3pa3zmMepHas BEJIMYHHA
2

B) MOJIb” C

4. Ot kakux (akTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKITU1?
a) OT MPUPOJIbI PEArUPYIOIINX BEIIECTB

0) OT TeMIepaTypsl

B) OT 00beMa peakIIMOHHOTO cocyaa

5. CocrosiHME  XHMHUYECKOTO  pPAaBHOBECHUS  OOpPAaTUMBIX  MPOILIECCOB  KOJIUYECTBEHHO
XapaKTepu3yercs ...

a) PaBHOBECHBIMH KOHIICHTPAIIUSMH MPOYKTOB PEAKIHH

0) pHeprueil akTUBU3aUU

B) KOHCTaHTOM paBHOBECUSA

6. Kak 3anucbIBaeTcs BhIpaXKeHUE TSI CKOPOCTH PEAKLIUU
4NO 1)+ 6 H2O0=4NH31)+ 502

a) V = k[NOJ*[H20] 6) V = k[NH3][O2] B) V = k[NO]J*[H20]°



7. Kak 3anuimercst BeIpaKe€HHE Uil KOHCTaHThI paBHOBecus peakiun A + 2 B = C +D?
a) Ke = [C][D]/ [A][B]?

6) Ke = [C][D] / [Al[B]
B) Ke = [A][B] */ [C][D]

8. Kakoif oTpe30k Ha jarpaMMe MoKasbIBaeT 3HAUEHHE TEIIOBOro S deKTa peakiuu?
a)l ¥

s \ )
6) 2

B) 3
I

3 X0x peakuuu

v

9. UYto MOXHO CKa3aTh O Peakiuu, M300paXKCHHOM Ha JUarpaMMe K Bompocy 87
a) 9K30TepMHUYECKas peakuus

0) SHIOTEpMHYECKAs PEAKITUs
B) pEaKIusi ONUCHIBACT COCTOSIHUE PABHOBECHS

10. PaBuoBecue peakuun Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMEIIAeTCs BJIEBO.

a) P OHWKCHUU TEMITEPATypPhI
0) IpH MOBBILLICHUHN TEMIIEPATYpPhI
B) IIPY MOBBIIIICHUH JaBICHUS

11. Jnsa peakuyu Cw) + 2 H 2 ) = CH 4 () Ipu HEKOTOPOH TemIiepaTtype KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHILIEHTpalusi Bojopojaa paBHa 1,2 Moinb/n. Berumcianre ucxoaHyro
KOHIIEHTPALIMIO BOJIOPOJIA.

a) 1,2

6) 3,5

B) 5,0



PacTBopbI

B Ttectax mo teme «PacTBOphI»: TEpBOE 3amaHKHE OlleHMBAaeTcs B 1 Oai;, BTOpOe, TpPEThe,
4eTBEPTOE, MATOEC U MIECTOE 3aaHusl - B 1,5 6aiia; ceapMoe, BOCbMOE, IEBATOC U JIECSITOC — B
0,5 6amra.

Tect Nel
1. st ypaBaenus peakuu Cu SO4 + KOH — ... cokpamnieHHOe HOHHOE YPaBHCHHE 3aIHIIETCS B BUJIC

1) 2K" + S04* = KSO4
2) Cu% + 8042 + 2K* + 20H = Cu(OH)24 + K804
3) CuSO. + 20H™ = Cu(OH)2{ + SO
4) Cu?* + 20H" = Cu(OH)24
2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBOpa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactopa HCIO4 paBHO

11 2) 2 3) 11 4) 13
4. Jlns nmomasienus ruapoausa xiopuaa xpoma (I1I) cienyer

1) 106aBHUTH COJSHYIO KUCITOTY

2) n00aBUTH MICITOYD

3) pa30aBHUTH PACTBOP BOJOK

4) TMOBBICUTH TEMIICPATYPY
5. B pa30aBieHHOM pacTBOpe, NPUTOTOBJICHHBIM M3 THUAPOCYIb(para KalbIUs W BOJBI, CyMMa
K03(pPHUIMEHTOB B ypaBHEHHUU HEOOPATUMOM JTMCCOMAIIMK PACTBOPEHHOTO BEIIECTBA — ATO

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

6. PactBopuMocTh OkcanaTta cepedpa pasHa 3,27-10 r/ 100r H2O. Omnpenmenurte Npou3BencHHE
pactBopumocTa Ag2C204

1) 510712 2)1,16:10°  3) 10,7-10°6 4)2,31-10°8
7. MaccoBas J0JI1 paCTBOPCHHOI'O BCIICCTBA — 3TO OTHOIICHUC

1) Mmacchl BelecTBa K Macce BOIbI

2) KOJIMYECTBA BEHIECTBA K 00BEMY BOJIBI

3) Macchl BEIecTBa K Macce pacTBopa

4) KoJMYeCTBa BEIIECTBA K 00bEMY pacTBOpa
8. K c1a0bIM 21eKTpoauTaM OTHOCUTCH ...

1) ruapokcua aMMOHHS

2) TUAPOKCHU KaHsI

3) XJIOpHU KalbIus

4) mapraHioBasi KHCJIOTa
9. M3BecTHO, 4TO BOAHBIE PACTBOPHI MHOTUX COJIEH MOTYT MMETh LIEIOYHYIO WM KUCIYIO Cpeny.
IIpuumnHOiL 3TOTO ABIISAETC ...

1) snekrponus comneit
2) AUCTPOTIOPIMOHHPOBAHUE COJICH
3) THapaTHpOBaHHE COJICH



4) ruaposu3 coeit
10.3nauenue PH uucroii Boas! npu 25°C cocraBiser

11 2) 7 3)0 4) 10
MarnuTtoropckuii Texuudeckuii yauusepcuret um. I'.1M.Hocosa
JucnepcHble cuCTEMBI

B rtecrax mo teme «JlucriepcHBIE CHUCTEMBI»: IMEPBOE, BTOPOE, TPEThE M UYETBEPTOE 3aJaHUs
oneHuBaroTcd B 1 O0aju1; msTOE U LIECTOE 3aMaHus - B 3 Oauia.

Tect Nel

1. VYkaxwure pa3Mepsl YaCTHIl KOJUIOUIHBIX CHCTEM
1) wmeHbine 1 HM
2)  Gossire 100 M
3) ot 1um a0 100 am
2. Kakme wWOHBI CHOCOOHBI BBI3BATh KOATY/ISAIHMIO KOJJIOMIA, YaCTHIIBI KOTOPOTO HMEIOT
MOJIOKUTEbHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  TOJSIpHBIC MOJIEKYJ
3. Jlns KaKoro AJIEKTPOJIUTA MOPOT KOAryJISIIUU KOJUTOU/A C TIOJIOKUTEIBHO 3apsSDKEHHOM YacTUIleH
JIOJDKCH OBITh HAUMEHBIIIAM?
1)  xsopum Kanus
2)  cyabdar Kamus
3) oprodochar kamus
4.  Murenia 3075 IMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI"} x CI~
KaKO¥ AJICKTPOJIMT UTPAET POJIh HOHHOTO cTabmiIm3aTopa?

1)  xuopwun xenesa (111)
2) Boma
3)  TUAPOKCHI Kaus

5.  Ilpu B3ammopeiictBun 20 mu 0,001H nmutpata cBunna (1) ¢ 10 ma 0,02H cynbdara xamus
oOpasyercs 3016 cyibpara ceuHIa (I1). K kakoMy 31eKTpo1y TODKHBI ITepeMeaThCsl YaCTHIIbI
JMCTIEPCHO# (pa3bl MPH IMEKTPOIIH3E?
1)  HaxomATCS B COCTOSIHHH TUHAMHUYECKOTO PAaBHOBECHS
2) K Karoay
3) xaHomy

6. B aBe k01061 HanuTo 10 50 MJI 307151 TUAPOKCHIA Kene3a. 1Jis TOro 4ToObl BEI3BATh KOATYIISIIUIO
307151 MOTpeboBanoch 100aBuTh: B iepByto — 5,3 mi 1 H pactBopa xiopua kanusi; B apyryto — 18,7
Mma 0,001H pactBopa docdara HaTpus. BeraucnuTe mopor Koarymisiiiy KakJI0TO dJIEKTPOIIUTA.

OKHCAUTENbHO-BOCCTAHOBHUTEIbHbIE nmpoueccCol

B Tectax mo teme «OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEpTOE U MATOE 3amaHus oreHnBaroTcs B 0,5 6anna; mectoe — B 1 6am; ceapmMoe u BOCbMOE — B 2
Oaia, a neBsitoe — B 2,5 0aioB.

Teer Ne 1

1. OxucnuTenp — 3T0 aTOM, MOJICKYJIa UJIK UOH, KOTOpBIfI e



1) yBenMuYUBAET CBOIO CTEIICHb OKHCIICHUS
2) TPUHHMAET JJICKTPOHBI
3) oTaaeT CBOM AIIEKTPOHBI
2. IIporiecc BOCCTaHOBIJICHUSI IMEET MECTO B CITydae, KOTAa ...

1) HelTpalbHBIC aTOMBI IPEBPAILAIOTCS B TIOJIOKUTEIBHO-3aPSKEHHBIC HOHBI
2) TOJOXKUTEIbHBIN 3apsi]] HIOHA YMEHBILIACTCS
3) oTpHIATENbHBIN 3apsi HOHA YBEITUIUBACTCS
. 3 npexncraBneHHsIx Hke peakuuii Kk OBP nucnponopunoHupoBaHus NPUHAIIEKHUT ...

1) S+ 2HNO3 = H2S04 + 2NO
2) 2H202 = 2H,0 + O3
3) Mg+ S=MgS
4. K BOCCTaHOBHTEISIM OTHOCSITCS ...
1)  MeTamibl, BOAOPOJI, YIIIEpOI
2)  aKTHBHbIC HEMETAJUIbI
3)  DIEMEHTHI, HaXOIAIIUECS B CPETHEH YaCTH MEPHOANICCKON CHCTEMBI
5. CreneHu OKUCIECHHS KUCIOPO/a a) B BOJIE M 0) B TIEPOKCH/IE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;06)-2
2) a)—2;06)+2
3) a)-20-1
6. Ilepmanranar kanua B OBP, nmporekaroniux B KUCI0# cpelie, BOCCTAaHABIMBAETCSA JIO ...
1)  xatmona Mn?*
2)  manransar-mona MnOs>—
3)  oxcmma mapranmna (1) MnO

(98]

7. B peakmun, nporekaromieir mo cxeme Cr.Sz + KNOs; = KoCrOs + KzSOs + NO okucieHuro
MOABEPraroTCsl CAEAYIOUIUE DJIEMEHTHI ...
1)  a3oT m cepa
2)  cepau XpoM
3)  XpoMm H a30T
8. CymMma k03(ppuIIMEeHTOB B peaKIliy, MPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. Cymma ko3 durtuerron B peakiuun KMnOs + HClouy, = ... paBHa

1) 30 2) 26 3)35

BHEKTPOXHMH‘IGCKI/IQ CHUCTEMBbI

B Ttecrax mo Teme «DIIEKTPOXHMMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOEC U IMATOE 3aJaHUs
OolleHUBAIOTCA B | 0ajur; TpeThe U YeTBepTOe 3aaHus— B 1,5 Oasuia; mecroe u cenpbMoe — B 2 Oasa.

Tect Nel
1. DnexTpoaHBIN MOTEHIMA OMPEACISIOT IO YPAaBHEHHIO ...
1) Hepucra
2) Menneneea-Knaneiipona
3) BoapumMana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmueckoro siemeHta MQ|IMgSOs||CuSO4|Cu mpu cranmapTHBIX
YCIIOBUSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue npoaykTel 00pa3yroTcsi Ha KaToe TPpH JIEKTPOJIN3e pacTBOpa HUTpara cepedpa?



1) Bomopon
2) cepebpo
3) a3oTHas KHCIO0Ta
4) KHCIOpOJT
4. VYkaxute cyMMy KO3(GGHIIMEHTOB B ypaBHCHHUHU JJICKTPOJn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TpUBENCHHBIX  OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIUH  MPOTEKaeT
CaMOTIPOM3BOJIEHO B MPSMOM HAIPaBICHUN?

1). FeSO4 + Cu —...
2) CuSOs + Fe —...
3) CuSO4+ Na —...
4) HCI+ Cu —...

6. Bprumcimre Maccy IHMHKA, TOJNYYEHHOTO TIPH DJIEKTPOJIM3e Cyib(ara IMHKA, KOTOPBINA
npoBoauin B TeueHue 20 cek npu cuie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107
7. llpuBemuTe CXeMbl JJIEKTPOAHBIX TPOILECCOB M MOJIEKYISPHOE YypaBHEHHE pPEaKIIHH,
MPOTEKAIOIIEH TMPH DJICKTPOXUMHUECKOW KOPPO3WH TajabBaHomapsl ZN|MQ B CEpHOKHCIIOWM
cpene. B otBere ykaxute cymmy K03(pPUIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BHeay,Z[I/ITOpHaH CaMOCTOSATCJIbHAsA pa60Ta 06yqalonmxc>1 OCYHICCTBIACTCA B BUJAC HM3YUYCHUIA

JUTEPaTyphl MO COOTBETCTBYIOIIEMY pa3Jiely C MpopaboTKoN Marepuasa; oQpOpMIIEHUSI OTYETOB IO
1a60paTOpHBIM Pa0OTaM U BBITMOTHEHUS JOMAITHUX 3aJaHUM.

BapuaHThl TEMATHYECKUX JOMAIIHUX 3aJaHUI /151 BHEAYIMTOPHOI CaMOCTOATEIbHOI PadoThI
CTY/IEHTOB 110 TeMaM

JlomamHee 3agapue Ne 1

0 TeMe «XUMHYecKasi TePMOAMHAMHUKA»

B nomamHem 3ananuu mo teMe « XMMU4ecKasi TEPMOJUHAMUKAY: TIepBast 3a/laua OIICHUBAETCS B
2,5 6anna; Bropas — B 1,5 Oamna; Tpetss — B 1 Oam.

3agaua Nel

Jns peakuuu CH4 ) + CO2 ) = 2 CO ) + 2 Hz () onpenennte BO3MOXKHOE HaIpaBIeHUE
CaMOMPOU3BOILHOTO TeUeHHUs PeaKIiy TIPH CTAHAAPTHBIX YCIOBUAX U npu  Temneparype T = 927 °C,
€CITU TETIOBOM A(PPEKT peakuu A0 3aJaHHOH TeMIlepaTypbl He U3MEHUTCS. YKaXHTe: a) BhIACIACTCS
WIA TIOTJIONIAETCS SHEprus B XOJA€ peakiuu; O0) NpUYMHY HAWJEHHOTO HW3MEHEHMS SHTPOIHU.
Paccuuraiite TeMIiepaTypy Hadajga peaKLUu.



3agaua Ne2

Beruncnute termnoBoit  addext peakuuu: CaCs o + 2 H2O) = Ca(OH)2 () + C2H2 (), monb3ysch
CTaHJIAPTHBIMHU TETUIOTAMH 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIIOTHI BBIACIUTCS WIN
MOTIOTUTCS Tipu oOpazoBanuu 2,24 1 CoH?

3agauga Ne3

[To TepMOXUMHUYECKUM YpaBHEHHSIM PACCUUTANUTE TEIUIOBOM I(PPEKT peaKIIiu:
Hyoy + CO2@r) =CO () + H2 O). Tepmoxumudeckue ypaBHEHUS

a)Howy +% O20)=H20 (v, AH = -241,9 /I x;
0)2COr) +020)=2CO2 ), AH =-566,2 x]JIx.

JlomaIlinHee 3aganue No 2

o TeMe «XUMHUYeCKash KHHETHKA»

B JOMAIIHEM 3a1aHHUU I10 TEMCEC «XuMH4eckass KUHETHUKA»: InepBasd 3aaa4da OLCHUBACTCA B 1,5
Oanna; BTopas — B 0,5 Gamta; TpeThs, yeTBepTas u nsaTas — B 1 Ga.

3amaua Nel

Peakuus npotekaer nmo ypaBHeHuto: Oz ) +2 CO (y = 2 CO2 (). HauanbHble KOHIIEHTpalUU
pearupytomux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 mons/1. Bo ckoiabko pa3 u3MEHUTCS
CKOpOCTh MIpsIMOW peakiuu, korna mnpopearupyeT 30% CO? Bo CkonbKO pa3 M3MEHATCS CKOPOCTH
MPUMOM ¥ 0OpaTHOM PEaKINK, €CJIU YBEIIMYUTh JaBJICHUE B CHCTEME B JIBa pa3a?

3agadga No2

IIpu Temnepatype 40 °C HexoTopoe KOJIMYECTBO BENIECTBA BCTYNAET B Peakmuio 3a 20MHH.
Paccuuraiite BpeMsi, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IIPH TEMIIEpAType
200 °C, ecim TemmepatypHblit KO3O(HUIMEHT CKOPOCTH PEAKIUU paBeH 2. Bo CKOIBKO pa3 M3MEHHTCS
IIPH 3TOM CKOPOCTb PeaKIuu?

3agaua Ne3

Haiinute HavanpbHbIe KOHIIEHTPAIIMHA UCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIIHH:
Fe @ + H20 ) = FeO ) + Hz (), ecau paBHOBECHBIE KOHIIEHTPALMU PEarupyroluX BEIIECTB PaBHbI:
[H201=0,3moms/1, [H2] = 0,4 Monb/m.

3agaua Ne4

Hns peakumonnoi cucremel: CO ) + H2O () = CO2 (7 + Hz () HavanbHble KOHIEHTPaLMH
pasusbl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/1. OnpeaenuTe KOHIIEHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHS, €CIIM KOHCTAaHTa paBHOBecHs paBHa 1,45.

3agaua Ne5
Bripasute uepe3 KOHIIEHTpAllMK PeareHTOB KOHCTAHTBl PAaBHOBECHUS CIEAYIOLINUX PEAKIU:
Now) + 3 Ho) = 2 NHz (), AH =-92,2 xJIx;

COzr) +C =2 COq), AH = +160,5 xJIx;



COr +H20n =CO2 y +How, AH =-41,1 x/Ix.

VYKaxXuTe HanpaBJIEHUE CMEIIEHNS XUMUYECKOIO PAaBHOBECHUS ATUX PEAKLUI: a) IPU MOHMKEHUN
TEMIIEpaTyphl, €CIM JABJICHUE IOCTOSIHHO; O) NpU MOBBIIICHWM JABJCHHUSA, €CIM TeMIleparypa
IIOCTOSIHHA.

JlomanrHee 3axanue Ne 3

1o reme «PacrBopbi»

B JOMAaIIHEM 3aJaHUMU 110 TEME <<PaCTBOpI>I))I HepBafI, BTOpaﬂ, TpCTIﬁ[ n 1ATas 3aaa4dun
orieHuBaercs B 1 6ain; uerBeprast u mecras — B 0,5 Gana.

3amgauga Nel

B xakom o0weme BojibI citeayet pactBoputh 1351 SNClz mis monydenus 3M pactBopa xiopuaa
osioBa (Il) ¢ mnotHocThIO P = 1,405 r/™Mn?

Paccunraiite: a) maccoByr JOJII0O BEIIECTBA B pacTBOpE; ©0) MOJSPHYIO KOHIICHTPAIUIO
SKBUBAJICHTA; B) MOJSUIBHOCTB; T) THTP; 1) MOJBHYIO JOJIIO BEIMIECTBA B PACTBOPE.

3amaua Ne2

3aKOHYUTE MOJICKYJSIPHBIE ¥ HAIWIIUTE COKPAICHHBIC WOHHBIE YPaBHEHHS PEaKIUM
B3aUMOJICHCTBHUS CIACAYIONTNX BEIIECTB:

HBr + NaOH —

AgNOs + Ho.S —

MgCl, + KOH —

CaF; + HCl—

Sb(OH); + H2SO; —

Sb(OH); + NaOH —

3amaya Ne3

CocraBbTe MO JBa MOJEKYJISPHBIX YPAaBHEHUS PEAKINI K CIIEYIOUTUM HOHHBIM:
Ba?* + CrO4# — BaCrOg;

NH4s* + OH — NHiOH;

ZnS + 2H"— Zn** +H.S

3agaua Ne4

Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3agaua Ne5



Kakue u3 cnenyromux couneit moaseprarorcst ruaponusy: NapSiOz. Cu(NOz)2. KBr? CocraBbre
HMOHHBIE U MOJIEKYJSIPHbIE YPAaBHEHUS TMIpPOJIM3a COOTBETCTBYOLUX cojiell. Kakoe 3nauenue pH (<
nin=> 7) UMEIOT pacTBOPBI 3TUX COJIEH?

3amgaua Neb

Haiinure npoussenenue pactBopumoctu PHClz, eciu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0T0
COEJIMHEHUS.

JlomaIliHee 3aganue No 4

no TeMe «OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE nmpouecconn>

B nomantaem 3aannu mo TeMe «OKHCIUTEBHO-BOCCTAHOBUTEIBHBIE MPOTIECCHI»: TIEpBas 3a/1a4a
onieHuBaercs B 1,5 6auia; BTopas — B 2,5 O6aina; TpeTbs — B 1 Gai.

3amgauga Nel

[lonGeputre ko3 ULIKMEHTHI B YpaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIH.
VKa)KHUTe THI KAXKA0W PEAKIUN.

Paccuuraiite QJICKTPOABMIXKYIIYHO CHUIIYy MW OIPCACTIUTE HAIIPaBJICHHUE CaMOIIPONU3BOJIBHOTO
IMPOTCKAHUA HepBOP'I pCakuuun npu CTaHAaPTHBIX YCIIOBHAX, HCIIOJIB3YA 3HA4YCHUA
OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX ITOTCHIIMAJIOB!

HJ + HPOs — J, + H3POs + H20

HNO2, — HNOs + NO + H20

H[AuCls] + H20, + NaOH — Au +NaCl +0O> + H20
NHsReOs +H, — Re + NHs + H20

KBrO — 0Oz + KBr

3ayaya Ne2

CocraBbTe ypaBHEHHS OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHA:
KMnOs + NaNOz + H0—

NaCrO, + H20> + NaOH —

Bi(OH)z + NaS:0g+ NaOH —

Bi.Oz + C —

Mg + HNO3 (pass) —

3amaua Ne3

JHaubl nBe okuciutesbHO-BoccTaHoBHUTENbHBIC mapbl: KNOz, KNOz; u Pb(NOs)2, PbO:.
[Tonb3ysick TaONMUIECH CTaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIX TOTCHIIMATIOB, COCTaBbTE
ypaBHCHHE BO3MOXKHOUM peakiuu B ykasaHHou cpene (HNOs). Paccuuraiite 3HaueHue
AIIEKTPOBIIKYIICH CHITBI PEaKITHH.



Jlomanigee 3aganue Ne 5

Imo TeMe «3.11eKTp0xuMuqec1me CHUCTEMbID»

B nomariiHeM 3a1aHuu 110 TeMe «DIeKTPOXMMHYCCKUE CUCTEMbI»: TIepBasi 3ajaya OlCHHUBACTCS B
1 6am; BTOpas — B 1,5 6amna; Tpethst — B 2,5 Gaia.

3agauga Nel

CocraBbTe DICKTPOHHO-MOHHBIE YPAaBHEHHsS DIIEKTPOJIHBIX IPOIECCOB M  MOJEKYISAPHOE
ypaBHEHHE TOKOOOpA3yromel peakiud, MPOTEKAONmeH Mpu paboTe TalbBAaHUYECKOTO 3JIEMEHTa
Co/Co(NO3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHHUECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHsSB MmOTEHIMAaN aHOJa PaBHBIM CTAaHIAPTHOMY 3HAYEHHIO, PACCUMTANTE KOHIIEHTPALUIO
KaTHOHOB METaJlJIa B KATOJTHOM pacTBOpe, pu koTopoit I/IC ralbBaHUYECKOTO dJIEMEHTA YMEHBIITUTCS
Ha 0,02B.

3amaua Ne2

[IpuBennuTe CXeMBl DSIEKTPOAHBIX IPOLECCOB W  MOJIEKYISPHBIE YPAaBHEHMS pEaKIMii,
MPOTEKAIOIINX TPU NMEKTPOXUMHUYECKO# Koppo3un ranbBaHonapel  Co/Ni: a) B kucioit cpese; 0) BO
BJIAYKHOM BO3IyXe€.

Omnpenenure yObUTH MAacchl aHOJA MPH KOPPO3WHU B KUCIOM cpene 3a 20 MHUH, €ClIM CKOPOCTh
koppo3suu coctasuia 0,01 r/q.

3agaya Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS ODJEKTPOJHBIX IPOLIECCOB (aHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIICH MPHU dIEKTPOIU3E:

a) pacraBa NaOH;
0) pactBopa CoSOs4.

Boruncnute (aktuueckoe KOJIMUECTBO MeETallla, MOJIYYEHHOTO HAa KaToJle MPH 3IIEKTPOJIU3e
Co(NO3)2, eciut 37eKTPOIIH3 IPOBOAMIIM B TedeHuH | 4. BrIxoa MeTaiia mo ToKy cocTaBui 85%.

YKaxute BO3MOKHEIC MNPUYHUHBI YMCHBIIICHU BbIXOAd MCTAJLJIA 110 CPAaBHCHUIO C PACUCTHLBIM.

KOHTpOJ’leBIe BOIIPOCHI IO TEMaM

KOHTpOJIbeIe BOIIPOCHI IO TEME «XumMuieckas TEPMOAUHAMHUKA»

1.  OcHOBBI XUMHYECKOH TEPMOJANHAMMKH: IOHATHUE CUCTEMBI, BHJIbI CUCTEM.

2.  TepmoauHamuyeckue nmapameTpsl U QyHKIIMH COCTOSIHUSL CUCTEMBI.

3.  Buyrpennss sueprus. Padora. Temora.

4.  TlepBbliif 3aKOH TEPMOJAMHAMHUKH (BBIBOJ).

5. DHranbnus Kak QpyHKIHS COCTOSIHHUSI CUCTEMBI. DHTANIbIINS 00pa30BaHMs BELIECTBA.

6. TemnoBoil a¢pdexT xumuueckoil peaknuu. DakTOpbl, BIUAIOIMIME Ha TEIUIOBOH 3PQeKT
XUMUYECKOHN peakIii.

7. Tepmoxumus. 3akoH 'ecca.

8. CnencrBug u3 3akoHa ['ecca.
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OHTponHs KaK QYHKIHS COCTOSHUS CUCTEMBI.

BTopoi 3aKk0OH TepMOAVHAMUKH.

Tperuil 3aKOH TEPMOAUHAMUKHU.

Oueprus ['ub6ca.

HanpasieHnne caMonpou3BOJIBHOTO MPOTEKAHUSI XUMUYECKUX PEAKLIMM.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XuMHYecKass KHHETHKA»

Xumunyeckasi KuHeTuka. CKOpOCTh XUMUYECKOM peakuy U METO/IbI €€ peryJupoOBaHMsL.
Bnusinue koHIEHTpaIMK Ha CKOPOCTh XMMHUYECKON peakiuu (3aKOH JIEHCTBYIOIIUX MAcC).
Bnustanue Temneparypbl Ha CKOpOCTh XuMuueckoi peakiuu. [Ipasuno Baut — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHHUI AppeHunyca.

DHeprus akTUBALUU. YpaBHEHUE AppeHuyca.

Teopus nepexoJHOro KOMILIEKca. DHepreTuyecKkas AuarpaMmma.

Kpuas Maxkcsenna — bosnbimana. DHepreTrudeckuii 6apsep.

Karanmutnueckue cucremsl.

BimsiHue karanuzaropa Ha CKOPOCTb XUMHYECKOUN PEaKIIUH.

['oMOreHHBI 1 reTepOreHHbIN KaTaaus.

KonebartenbHble peakuu.

Xumunyeckoe paBHoBecHe. OOpaTuMble 1 HEOOpPATUMBbIE peaKIUu.

KoHcTanTa XMMHYECKOrO paBHOBECHSL.

Cwmenenne xummndeckoro pasHoBecus. [Tpunnun Jle—IllaTense.

Bnusinue KoHIIEHTpaum, JaBiIeHUs U TEMIIEPaTypHI.

®da3oBbIE pAaBHOBECHS.

@dazoBbIe AUArpaMMsbl Ui OJTHOKOMIIOHEHTHBIX CUCTEM.

KonTposabHbie Bonmpockl 1o TeMe «PacTBopbD)

[Tonsitue pactBopa. PactBopumocts BemiectBa. PactBopuMocTs rasa.

PactBopbl. CrnocoObl BbIpakKeHHsS KOHLEHTPALMUd pPacTBOPOB (MaccoBas MOOJsI, MOJISIpHAs
KOHLIEHTpALIMs, MOJIIpHasi KOHLEHTPALUs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

KomnurarusHeie cBoMicTBa pacTBOpoB. M ieanbHblil pacTBOP.

3akonsl Payms: | (tonHomerpuueckuii) u |l (30ymIMOCKONMMYECKHI M KPHOCKOITMYECKHH ).

Ocmoc. OcMmoTrueckoe aaBieHue. Cxema ocCMOMETpa.

KucnotHo-ocHOBHBIE B3aMMOJICHCTBHYSI BEILIECTB.

HNonnas teopust KUCIOT U OCHOBaHMH AppeHuyca. OCHOBHbBIC MOHATUS U TOJOXKEHHUSI TEOPUU
Appennyca.

Juccouunanusi KHUCIOT, OCHOBAHMW W COJIEH C TOYKM 3pEHUS HOHHOW Teopuu AppeHuyca
(mpumeps).

Crenens auccormanuy. CUIbHBIC U CIa0bIe AIEKTPOJIUTHI.

Jlucconmarus ciadbix 3JeKTpoauToB. KoHCTaHTa AuccoIaIim.

3akoH pa3basnenus OcTBaibaa.

Peakunu noHHOTO OOMEHA MEXY AJEKTPOJIUTAMU (HAa IpUMeEpe peakiuii o0pa3oBaHus Ci1adoro
ANEKTPOJINTA, OCAJKA U raza).

[IpousBeneHne pacTBOPUMOCTH.

HNonnoe npoussenenue Boabl. BogopoaHbIii U THAPOKCUIIBHBIN MOKA3aTENH.

I'maponns coneit. Tunel ruponunsa conen.

KonundecTBeHHBIE XapaKTEPUCTUKH MPOIIecca THAPOTIU3a.

@daxTopsI, BIUSIONINE HA TPOLIECC TUAPOIH3A.
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KOHTpOJIBHLIe BOIIPOCHI IO TEME «I[ncnepcnble CHUCTEMbBI»

I'ereporennsie cmecu. JlucnepcHble CUCTEMBI.
HucnepcHocth. Knnaccudukanuu AUCIepCHBIX CUCTEM.
Komnouansie pactBopsl. JInopuisHbie 1 110(HOOHBIE KOJUTOUIBI.
Crnioco0bl moTy4eHHst KOJUIOMTHBIX PACTBOPOB.

CrpoeHure KOJIOUIHBIX YaCTHLI.

[IpaBuno ®asuca — [Ieckosa.

Y cTONYMBOCT KOJUTOUAHBIX CUCTeM. CTaOMIM3aTOPHI.
Koarynsmust muoguiabHbIX ¥ THO()OOHBIX KOJUIOUIOB.
CenumeHTanust KOJIJIOUIOB.

Koarynsiuust KoJIJIouHBIX paCTBOPOB 3JIEKTPOJIUTAMHU.
[TpaBuno yneue — [Napau. Koarynupytoias cnocoOHOCTb.
OnTHyeckue CBOMCTBA KOJIJIOUIHBIX PACTBOPOB.
DneKTpuyecKue CBONCTBA KOJUIOUAHBIX PACTBOPOB.

KonTpoabHbie Bonpochl 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchn

OcHOBHBIE TIOHATHS TEOPUU OKUCITUTEITHHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OKHCIIUTETBHO-BOCCTAHOBUTEIBHEIE CBOMICTBA BEIICCTB.

Baxaenmme OKUCIUTETN 1 BOCCTAHOBHUTEIH.

THuIbI OKMCIIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKITUH (TTPUMEDPHI).
OKHCITUTEIIFHO-BOCCTAHOBUTEIIBHBIM MOTCHIINAIL.

VYpaBuenue HepHcra.

CocTaBieHHe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHH.
HanpaBneHnue OKuCIUTENTbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTposbHbIe BONIPOCHI 10 TeMe «JIeKTPOXUMUYECKUE CUCTEMbD

DIeKTpOXUMHUYECKHEe cucTeMbl. Kimaccuukamus 3JIeKTpOXUMUYECKUX TIPOIIECCOB.
DIIEKTPOXUMHUYECKHUE MTPOLIECCHI, MPOTEKAIOIIME HA TPAHULIE pa3/iesia «METAJLII — PACTBOP».
lanpBanmyeckwmii anement Januaisa — Sxkoowu.

DIEKTPOABMKYILAS CUJIA TAIbBBAHUYECKOTO 3JIEMEHTA.

N3Mepenne HJIEKTPOAHBIX TMOTEHIMAIOB. Psja cTaHZapTHBIX 3JIEKTPOJHBIX MOTEHIMAJIOB.
CBoiicTBa METANIOB B COOTBETCTBUHU C UX MOJIOKEHUEM B PSIIy HANPSKEHUIA.

VYpasuenue HepHcra.

DIIEKTPOJIN3 PACILJIABOB M pacTBOPOB. KaTtoiHbIEe M aHOHBIE TTPOIIECCHI.

O6bvenunennblit 3akoH Papazes. Beixo1 o Toky.

Kopposzus metannos. Knaccudukaiiys KOppo3MOHHBIX TPOIECCOB.

Xumuueckasi Kopposusi.

DNEeKTpOXUMHUYECKasi KOppo3usi. AHOJHOE OKHUCICHHME MeTallla U KaTOJHOE BOCCTAHOBIICHHE
OKHCJIUTES.

[Ipumepsl KOppO3HK B KUCIOH cpenie U aTMOchepHOi KOPPO3HUH.

CkopocTh KOppO3uH.

3amuTa METaJJIOB OT KOPPO3HUHU.

3aluTHBIE TOKPBITHSL.

DNEKTPOXUMHYECKHUE CIIOCOOBI 3alTUTH OT KOPPO3UU METAIIOB.

XUMHUYECKUE UCTOYHUKHU TOKA. ["albBAHUYECKUH AJIEMEHT.

XUMHUYECKUE UCTOUHHUKHU TOKA. AKKYMYJISITOPHI.

XUMHUYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIC 3JIEMEHTHI.
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7. OIIeHO‘leIe cpeacrea AJisi IpoBEACHUSA l'lpOMC)KyTO‘lHOﬁ arrecranmuu
HpOMe)KYTO‘-IHaSI arTecranusa UMECT OCIIBIO OIIpCACIINTDb CTCIICHDb JOCTHUIKCHU A
3aIlJTaHUPOBAHHBIX PE3YJILTATOB OGy‘-ICHI/ISI IO JUCHHUITIIMHE 3a OHpCI{GHGHHLIfI nepuon O6yquH$I.

a) HJIaHI/IpyeMLIe PE3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CpeacTBa Jsi IIPOBCACHUSA
l'[pOMe)KyTO‘lHOﬁ arrecranmmn.:



CrpyKTypHBII
JJIEMEHT
KOMITIETEHIINH

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

OK-1

CTIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIUICHUIO, aHAIN3Y,

CHHTE3Y

3HaTe

- OCHOBBI JIOTHUKH, HOPMBI

KPUTHYECKOTO TMoAXona, (HOpMbI

aHamn3a;

- METO/JIbI a6CTpaKTHOFO MBIIIJICHUA
IIpH YCTAHOBJICHUU UCTHUHEI,

- METOJBl HAYYHOTO HCCIICIOBAHUS
myTéM MBICIIEHHOTO DPaCYJICHCHUS
o0bekTa  (aHANMM3) W TyTEM
W3ydeHHs ~ TpeaMera B €ro
IEJIOCTHOCTH, €MHCTBE €r0 YacTei

(cuHTE3)

Hepelteub meopemu4ecKux e6onpocoe

1. OcCHOBHBIE METO/Il XUMHUUECKOTO aHAJIN3A.
2. OcHoBHbIe TPUOOPEI U 000PYIOBAaHUE JJISI XUMUYECKOTO aHaIN3a BEIIECTB.
3. Metonuku nposesieHus onbIToB. [IpaBuna TeXHUKH 0€30MaCHOCTH.

YmeTn

- a/IeKBaTHO BOCIIPUHUMATH
nH(OPMALINIO, JIOTHYECKU BEPHO,
apryMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO U TUCBbMEHHYIO PEYb;

- C HUCNOJb30BAHHEM MCTOIOB

a6CTp AKTHOT'O MBIIIJICHHUA, aHaJInu3a

n CHHTC3a AHAJIU3UPOBATH
AJIbTCPHATUBHBIC BapHUaHTBI
PCIICHUA HCCICI0OBATCIIbCKUX
3aaa4

Ilpumepnvle npakmuyeckue 3a0anus

1. Onpenenuth ¢ KaKUMHU U3 yKa3aHHBIX HIKE BEIIECTB MOYKET B3aMMOJICHCTBOBATH PACTBOP
TUAPOKCUAA Kallus: HOAoBoAopoaHas kuciorta, xiaopun meau (1), okeun yrmepoma (1V), oxcua
ceunna (ll), ruapokcun amoMuHus, TUAPOKCHA amMMoHusA. CocTaBbTe€ YpaBHEHHS BO3MOXKHBIX
peaxIuii B MOJIEKYISPHOM U MOHHO-MOJIEKYISIpHON (hopMax.

2. Ompenenute BO3MOXKHOCTh BOCCTAHOBJIEHHSI okcuja xeneza FesOs yrieponoMm mnpu
cTaHgapTHHIX ycnoBusax u temreparype 1100 K. Peakuus Boccranosnenust FesOa: FesOuu) +4Ce) =
= 3Few) +4CO(

3. TemnepaTypHblii K03 uIueHT peakuu paseH 2,5. Kak u3MeHUTCS CKOPOCTh peaKuu: a) Ipu




noBbIeHun Temrepatypsl oT 60 1o 100°C; 6) npu oxnaxkJIeHUH peakuoHHOM cMmecu OT 50 1o
30°C?

4. Inst obparumoii peakiuu FesOyk) + Hapy = 3FeO) + HoOq3anmmmre BeIpaskeHre KOHCTAHTBI
paBHoBecust AH°, x/[x = + 69,8. [Ipennoxute cnocoObl yBeIWYEHHUs] KOHLEHTPALUU MPOIYyKTOB
peaxuuu.

5. Ilpn mnpokanvBaHMM METAJUIMYECKOTO THUTaHAa oOpasyercs Oesblii MOpOIIOK, KOTOPBIN
pacTBOpAETCS B KOHLEHTPUPOBAHHOM CEPHOM KHCIOTE M CIUIABIAETCA CO WICNIOYbI0. YTO
npescTaBisieT coool 3To coenquHenne? Hanummure ypaBHEeHUS BCeX YKa3aHHBIX PEaKIIMM.

6. CKOTbKO MUJUTIUIMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI € IUIOTHOCTBIO 1,84 T/mi
notpebyetcs 11 npurotoBienus 2 i1 0,25M pactBopa?

7. Kakue BemecTBa M B KAaKOM KOJIMYECTBE BBIACIATCS mnpu mpoxoxaeHun 48250 Ki
aeKTpudecTBa uepe3 pactBop xmopuaa Mapranma (I1)? CoctaBbTe cXeMy 3JIEKTpOJiM3a 3TOTO
pacTBopa.

8. AmomuHuii ckienad ¢ Menbro. Kakoil u3 meTtamnoB OyneT KOppoAMpPOBATh B CPEAC CEPHOM
KUCJIOTHI ¥ aTMocdepe BiIakHOTo Bo3ayxa? CocTaBbTe CXEMbI JIEKTPOXHUMHUUECKONH KOPPO3HH.

Bnanets

- HaBbIKAMHU IIOCTAHOBKU IIEJIH,
CIOCOOHOCTBIO B YCTHOH U
NUCBMEHHOM  peud  JIOTHYECKH
0(OPMHUTH PE3yIbTAThI MBIILIJICHHUS;

- IIEJOCTHON CHCTEMOM HaBBIKOB
HCII0JIb30BaHUA abCcTpakTHOTO
MBIIICHUS pu peueHnu
npoOieM,  BO3HHUKAIOIIMX  IPHU
BBHIIIOJTHEHUH  HCCIIEI0BATEIbCKUX
paboT, HaBBIKAMH OTCTaWBaHUS
CBOEHU TOYKH 3pCHUSA

Ilpumepnsvle npakmuyueckue 3a0anusn:

[IpoBecTr aHATU3 BIMSHUS KOHIIEHTPAIIMHA HA CKOPOCTh XUMUYECKON peaKIuu
Na>S;03 + H2SOs = S + SO2 + NaxSOs + H2O mo skcriepuMeHTalbHBIM JaHHBIM. [IpoBectn
00pabOTKy MOJIyYCHHBIX TAHHBIX C UCTIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH.
Pe3ynbTaThl ONTOB MPEICTABUTH B BUJIC TAOIHUIIBI 1.

Tabmuna 1
Howmep O6bem, M KoHuenTpanus Bpems Ckopoctb
OIEBITa Na2S203 H.O H2S04 Na,S,03, 107 MOSIBJICHUS | PEAKIUH, 10,
MOJIB/NI MYTH, C ¢t

1 1 7 2 13

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2
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[To manHBIM TabmUIBl 1 TOCTPOUTH IpadUK 3aBUCHIMOCTH CKOPOCTH PEAKIIUH OT KOHIICHTPAIUU
THOCYJb(aTa HATpUs, OTIOKHUB Ha ocu adcuucc koHueHTpamuio NaxS;0s, a Ha ocu opauHAT —
CKOPOCTbH PEAKIUH.

Craenatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAaKLIUHU OT KOHIEHTPAIMH THOCYNIb(ara HaTpusl.

OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHbIX TO3UIUI OLIECHUBATh CTPOEHUE, XUMUUECKUN U MUHEPAJIbHBIN COCTaB 3eMHOI KOPbI, MOP(HOJIOTHYECKHE 0COOEHHOCTH U

T'€HECTUYCCKUEC THUIIbI MCCTOpO}KIleHI/II\/'I TBEPABIX IMOJIC3HBIX MCKOMACMBIX ITPpX PCHICHUH 3a/a4 110 pallMOHAJIbHOMY U KOMIIJICKCHOMY OCBOCHMUIO

3HaTh

- OCHOBHBIC XMMHUYCCKHEC ITOHATHA,
TTOJIOKCHHUA U 3aKOHBI,

- COBpEMEHHBIE  HaIpaBJCHU
Pa3BUTHSI HAYYHBIX TEOPUH;
- METOJObl TEOPETUYECKOro M|

OKCIICPUMCHTAJIBHOT'O
HCCICOAOBAHHUA B 001aCcTH XHUMMU
IIPUMCHHUTCIIbHO K

npodeccuoHaAIBHOMN 1eATEIbHOCTH

Ilepeuens meopemuueckux 60npocos:
1. OCHOBBI XMMHUYECKOM TEPMOJMHAMMKHU: CHCTEMA, TEPMOJAMHAMUYECKHAE I1apaMETPBI
CUCTEMBI, YHKIIMU COCTOSIHUS CUCTEMBI. [1epBblil 3aKOH TEPMOIMHAMUKH.

2. DHepreTuka XMMHUYECKHUX MPOIECCOB.

3. DHTaIbNU. 3aK0H ['ecca U CIIeICTBUA U3 HETO.

4, OnTponus. YpaBHeHue bonbiimana. Bropoii u TpeTunii 3aKOHbI TEPMOJIMHAMUKH.

5. Ouneprus [ m60ca. HampaBieHUs: XUMHUYECKUX MPOIIECCOB.

6. Xumuueckasi kuHeTuka. CKOpocTh XUMHUYecKoU peakiuu. CpeaHsisi U UCTUHHAS CKOPOCTHU
peakuuu. Kunernueckasi Kpubasi.

7. CKOpOCTb peakiiui U METO/Ibl €€ PeryIupOBaHuUs.

8. Bimstnue Temnepatypsl Ha ckopocTh peakiuu. [Ipasuino Bant-T'odda.

9. DHeprus akTUBallMU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEHHE AppeHuyca.

10. KaranuzaTopsl 1 kaTaauTHUECKHUE CUCTEMbI. | OMOT€HHBIN KaTallu3.

11. KaranuzaTopsl 1 kKaTaJTuTHYECKHUE CUCTEMBI. | eTepOoreHHbI KaTanus.

12. Xumuyeckoe paBHoBecHe. KoHCTaHTa XUMUYECKOTO PaBHOBECHSL.

13. Cwmenenne xumudeckoro pasHoBecus. [Tpunmmn Jle [llarense.

14. PactBopbl. CriocoObI BeIpaKeHHsI KOHIIEHTPALIMU PAaCTBOPOB.

15. PactBopb! 35ekTponuToB. CTENEHb U KOHCTAHTA AIEKTPOIUTHYECKON IUCCONMALUU. 3aKOH
pa3basnenus OcTBajibaa.

16. Jucconualus KUCIOT, OCHOBaHUH, cosieil. AM(OTEpHbIE YIEKTPOIUTHI.

17. PactBopumocTs. [IpousBeneHune pacTBOPUMOCTH. YclioBHE 0Opa3oBaHUS M PaCTBOPEHUS
0CaJIKOB.

18. Hucconmanus Boasl. MonHOE npounsBeaenue Bojibl. pH.




19.  T'unponus coneit. CTenenb U KOHCTAHTA THIPOJIH3A.

20. Hucnepcubie cuctembl. Knaccudukarus. JInopminbHbie 1 110()OOHBIE KOJITIOUTBL.

21. CrpoeHne KOJIOUIHBIX YacTHL.

22. Koarynsuus KomiougHeIX pacTBOPOB.

23. OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC CBOMCTBA BEILIECTB. Knaccudukanus
OKHCJTMTEILHO-BOCCTAHOBUTEIHHBIX PEAKITUH.

24. DIEKTPOXUMHUYECKUE CUCTEMBI. 3akoHbl Dapajies. DIEKTPOIHBIN MOTSHIIUAI.

25. lanpBanmueckuii anement [anmamnsa Skoown.

26. DJIEKTPOXUMHUECKUE CUCTEMBI: SJIEKTPOJIN3 pacIuiaBoB. [IpuMeHeHue AeKTpom3a.

27. DneKTpoan3. AHOJHBIN M KaTOJHBIA MPOLIECCHI TPU AJIEKTPOJIN3e pacTBOpoB. [IpumeHeHue
JNIEKTPOJIN3A.

28. Koppo3sus. Bumst koppoznn. CriocoObl 3alIUTHl METAJUIOB OT KOPPO3UH.

Ymetrs

- OIIPCACIIATD XUMHYECKHUH COCTaB U
CTpOCHHE OOBEKTOB OKpYKaromen
Cpensl;

- pemarb  pacueTHbIE  3a/1auu
NPUMEHHUTENTBHO K
MPOTPaMMBEI,

Marepuanry

- IPOrHo3upoBaTb BO3MOXHOCTb
IIPOTCKAHUA CaMOIIPOU3BOJIBHBIX
IIpoueccoB B Pa3IMIHbIX
XHUMHNYCCKHUX CUCTEMAX

Hpumepnbte npakmuieckue 3a0anus:

1. HammcaTte »JIEKTPOHHBIE YpPaBHEHHs JJIEKTPOIHBIX IIPOLIECCOB, YPAaBHEHUE CYMMapHOU
TOKOOOpasyromel peakiuu, BeIYUCIuTh DJ[C raapbBaHMUYECKOTO 3JIEMEHTa, €CIM KOHIICHTPAIMH
MOHOB MeTamioB paBHbL: [AlIF*]=0,001 momns/1, [C0?*]=0,1 Momnb/m.

2. HanucaTe MOHHBIE U MOJIEKYJIIpHBIE YpaBHEHUs peakiuii ruapon3a coueit: KsPOs, NaxSOs;
ZnCl..

3. 3aKOHYUTH YpaBHECHHSI PEAKIUH, HAITMCAB UX B MOJICKYJIIPHOW ¥ HOHHOH (hopmax:

Al(OH)z + NaOH —, K>CO3 + H,SO4 —, H2S + KOH —.

4. B 2 n pactBopa ruapokcua kanubius coaepxutcs 478,8 r Ca(OH)». [TnotHocTs pactBopa 1,14
r/mi. Paccumraiite: w(Ca(OH)2); Cum; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU:

K2Cr207 + FeSO4 + H2SOs4 — , KMnOas + NapSO3 + H2O —.

6. Hamucath 51eKTpOHHBIE ypaBHEHHUS ODIIEKTPOJHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOU
TOKOOOpa3ytomeil peakiuu, BoIYUCIUTh DJIC ralbBaHHMUECKOTO 3JEMEHTa, €CIIM KOHIIEHTPAIHH
MOHOB MeTaIoB paBHbL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Momb/m.

7. 3aKOHYUTH YpaBHEHUS peaKilfii, HalMcaB UX B MOJIEKYJIIPHON U MOHHOH (popmax:

NH4OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + NaxSO4 —.




8. Hammcath ypaBHEHUS peakiiuii THAPOIM3a B MOJIEKYIsipHOM U HoHHOM Buje: Alx(SOa)3, KCl,
Na2SOs.

9. HammcaTh 3JIEKTPOHHBIE YPAaBHEHHS OHIJIEKTPOJHBIX IPOIECCOB, ypaBHEHHE CYMMapHOMU
TOKOOOpasytomield peaxiuu, BbIYucauTh DJ[C raapbBaHUUYECKOTO 3JIEMEHTa, €CIU KOHIEHTPAIuU
MOHOB MeTa/IoB paBHbL: [ZNn?7]=0,01 moms/n, [Cu*]=1,0 Moms/m.

10. Cynbdar amomunusi maccoit 36,4 r pactsopwiu B 100 T Bojbl. [IMOTHOCTH MOTy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: ®(Al2(S04)3); Cm; Cox; Cm; N(Al2(SO4)3) u N (H20); T.

11. HamucaTh >1n€KTpOHHBIE YpaBHEHMsI 3JEKTPOJHBIX IPOLECCOB, YpaBHEHUE CYMMapHOM
TOKOOOpasyromien peakiuu, BbIYUCIUTh DJ[C raapbBaHMUYECKOTO 3JIEMEHTa, €CIU KOHIIEHTPAIuU
HOHOB MeTaJIoB paBHBL: [Mn?*]=0,01 moms/m, [Ag*]=1,0 Momb/m.

12. 3aKkoH4UNTH YpaBHEHUS PEAKLH, HAMMMCAB UX B MOJIEKYJIIPHOM U HOHHOM BUJIE:

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

13. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD npoTekaHus peakuuu CaO) + 2 Cp) =
= CaCz ) + CO), AHr = 460 x/Ix npu crangapTHBIX yCIOBUsIX. PaccuuTaiite TeMneparypy Hadaia
peaknuun, ecim  S(Ca0)=38 JIx/Mons'K; S(C)=6 JIx/mons-K; S(CaCz)= 70 Jx/mMons K;
S(CO)=197 Ixx/monb-K.
14. CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUM:

KMnO4 + NaNO; + H2SO4 —, Cr2(SO4)3 + Brz + NaOH —.

15. Onpenenure TEPMOIUHAMUYECKYIO BOSMOKHOCTD potekanus peakuun 2 Ch () + 2 H2O¢) =4
HClw + Oz (), AHr = 115,6 k/Ix nipy CTaHAApTHBIX yCIOBUAX. PaccuutaiiTe TemiepaTypy Hadaia
peakuuu, ecau S(CL)=223 JIx/monb-K; S(H20)=189 JIx/moas'K; S(HCl)= 187 x/MoabK;
S(02)=205 Ix/mous K.

16. HanrcaTh ypaBHEHHS peakiiiii ruiposin3a B MosiekyisspHoM u nonnoM Buje: CrCls, NaNOs,
K2CO:s.

17. CoctaBbTe ypaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI:

K2Cr207 + NaxSO3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omorenHas peakuus npoTekaeT Mo ypaBHeHuto Hx ¢ + I ¢y = 2 Hly). Hauanbnas
KOHIIEHTpauusi Bogopoaa 2,1 monw/n, mona 1,5 mons/n1. Bo CKOIBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, korja npopearupyet 30% Bogopona?

19. B 640 mia Boas! pactBopui 160 1 ximopuaa xenesa (II). [InoTHOCTS MOJTyyeHHOTO pacTBOpa
1,032 r/mi1. Paccumraiite: o(FeClz); Cum; Cox; Cm; N(FeCl3) u N (H20); T.




20. Ompenenute TEPMOJMHAMUYECCKYIO BO3MOXHOCTh MpoTekaHus peakiuu CS; oo +3 Oxn)=
=COz () + 2 SOz (), AHr = -1075 x/[x npu cTaHIapTHBIX yclIoBHAX. PaccuuTaiiTe Temmeparypy
Hauana peakuuu, eciiu S(CS2)=151 Jhx/monb-K; S(02)=205 [Lx/monb K; S(CO2)= 213 Jx/monb-K;
S(S0,)=248 Ix/monb K.

21. Peaknus uzer no ypaBHeHuto: 2 Ha () + Sz () = 2 H2S(r). HauanbHast KOHIIEHTpanus BO0POIa
2 Moutb/m, cepbl 1,5 Monb/11. OnpenenuTe BO CKOJIBKO pa3 M3MEHHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
kora mpopearupyet 0,7 MoJib/1 Bojtopoaa?

22. OmpenenuTe TEPMOAMHAMHYECKYIO BOZMOKHOCTh MPOTEKaHUs peakiuu 2 ZNnS ) + 3 Oz =
=2 2Zn0 ) + 2 SO; (), AHr = -890 x/Ix mpu cTaHmapTHBIX YCIOBHUAX. Paccumraiite TemmnepaTypy
Havana peakiun, ecin S(ZnS)=58 Jx/monb K; S(02)=205 dx/mons-K; S(ZnO)= 44 Jx/monb K;
S(S0,)=248 x/mons K.

23. HavanmpHbIe KOHIIEHTPAIIMNA HCXOHBIX BemecTB B peakiuu: 2 SO () + Oz () = 2 SO3 (1) Obin
paBHbl 1,8 Moste/n SO2 1 2,4 mons/n O2. Bo CKoJTbKO pa3 M3MEHHUTCSI CKOPOCTh PEAKIIMU K MOMEHTY,
kora nmpopearupyet 0,8 moss/i1 SO2?

24. B pactBope opTodocdoproii kucnotsl Mmaccoit 1200 r u moTHOCTHIO 1,153 r/Mi1 conepxKuTcs
312 r H3POa. Paccunraiite: o(H3PO4); Cm; Cox; Cm; N(H3PO4) u N (H20); T.

Bnanets

- HaBBIKAMHA MIPUMEHEHUS
OCHOBHBIX XMMHYECKHX 3aKOHOB B
npohecCHOHANBHOM IeATETLHOCTH,

- HNPAaKTUICCKUMU HaBbIKaMH
TECOPETHYIECKOT'O n
OKCIICPUMCHTAJIBHOT'O
HCCIICOOBAaHUA B 00/1aCTH XUMUH

Ilpumepnvle npaxmuyeckue 3ad0anus:

1. Ins peakuyu CHs )y + CO2 ) = 2 CO () + 2 Hz () onipenenuTe BO3MOKHOE HAMpaBJIECHUE
CaMOTIPOU3BOIEHOTO TEUEHHS PEaKIMH IPH CTAHJAPTHHIX YCIOBUAX M npu  Temmeparype T =927°C,
ecid TeIuioBoM 3(h(deKkT peakiuu [0 3aJaHHOW TeMIepaTypbl HE HU3MEHUTCS. YKaXuTe: a)
BBIJICTISICTCSl WJIM TIOTJIOLIACTCSl SHEPrUsl B XOJ€ peakiuuu; 0) MpUYMHY HaWJEHHOTO W3MEHEHUs
sHTponuu. PaccunTaiite Temneparypy Hadajna peakii.

2. Bripa3uTe depe3 KOHIEHTPALMU PeareéHTOB KOHCTAHThl PABHOBECHUS CIEAYIOIIMX PEaKIIHii
Nory + 3 Ho) = 2 NHz, AH = -92,2 xJI)kx. YkaxuTe HampaBiICHUE CMEIICHHS XUMHUYECKOTO
PaBHOBECHSI 3TUX PEAKIUi: a) MPU MOHWKEHUH TEMIEPATYphl, €CIU JaBICHUE MMOCTOSHHO; 0) mpH
MOBBIIICHUH JIABJICHHUS, €CJIU TEMIIEpaTypa MOCTOSHHA.

3. CKOJBKO MWIIHIIUTPOB 96%-HOro pacTBOpa CEpHOW KUCIOTHI C MIOTHOCTBhIO 1,84 r/mi
notpeOyetcs i npurorosienus 2 i1 0,25M pactBopa?

4. Kakme wu3 crnemyrommx conedl moxaseprarorcs ruaponusy: NazSiOs. Cu(NOs).. KBr?
CocTaBbTe MOHHBIE M MOJEKYISPHBIE YpPaBHEHUS THIPOJIM3a COOTBETCTBYIOUIMX coieil. Kakoe




3Hauenue pH (< unu> 7) UMEIOT pacTBOPHI STUX COJIEH?

5. 3o rugpokcuaa Maraus mosydeH myreM cmemmuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 . pactBopa NaOH. Onpenenure 3apsja 9acTUI] MOJYYCHHOTO 30Ji1 W HAIUIIHUTE
dbopMyITy €ro MHIICIUTEL.

6. PaccunTaiiTe 2JIEKTPOABIIKYIYIO CHIIY W OIPEISIIUTE HaIpaBlIEHUE CaMOIIPOHU3BOJIBLHOTO
MPOTEKAHUS peaxiumn pu CTaHJIAPTHBIX YCIIOBUSX, UCTIOJB3YS 3HAYECHUS
OKUCIIUTEIbHO-BOCCTAHOBUTENLHBIX TToTeHMaioB Hl + H3:POs — J» + H3POs; + H0.

7. IlpuBemuTe CXEMBbl JJIEKTPOJIHBIX MPOLECCOB W MOJIEKYJSIPHBIC YPABHEHUs pPEAKLUU,
MPOTEKAIOIINX TPH IEKTPOXUMHUIECKOW Koppo3uu rambBanomnapbl  Co/Ni: a) B kucioii cpene; 0) Bo
BIIXKHOM Bo3ayxe. Onpenenute yObUTb MAacChl aHOA ITPU KOPPO3UH B KUCIIOHN cpefie 3a 20 MuH, eciin
CKOpocTh Koppo3uu coctaBuiia 0,01 r/4.

8. CocTaBbTe 31EKTPOHHO-UOHHBIE YPABHEHHS 3JICKTPOIHBIX MPOLIECCOB (aHOJ UHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHUE PEAKIINH, POUCXOIAIICH TTpH d1eKTpoiin3e pacTBopa CoSOs, Beruucnure
bakTHYECKOE KOJIMYECTBO MeTallIa, TOJydeHHOro Ha Karoze mpu snekTposmse Co(NO3)2, eciu
3JIEKTPOJIN3 NPOBOAWIN B TeueHUH 1 4. Beixox Meramia no Toky coctaBuil 85%. Ykaxure
BO3MOKHbIE MPUYMHBI YMEHBIICHHS BBIX0/Ia METAJUIA [0 CPABHEHUIO C PAaCYETHBIM.




6) HOpHI[OR NMpOBEACHUA HpOMe)RyTO‘IHOﬁ aTTeCTalluy, MoKa3aTe/ii U KPUTEPUN
OICHUBaAHUA:

[Ipomexyrounass arrecrauus IO AWCHUIUIMHE «XHMHSA» BKIHOYAET TEOPETUYECKUE
BOIIPOCHI, MO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHUS O0yUYarOIIMMUCS 3HAHUN, U MPAKTUYECKUE
3aJJaHus, BBISIBIIAIONINE CTENICHb C(OOPMUPOBAHHOCTH YMEHHI U BIaICHUH, TPOBOIUTCA B popme
JK3aMEHa.

DK3aMeH M0 JaHHOHW MUCHMIUIMHE MPOBOJUTCA B YCTHOH (hOpME MO 3K3aMEHAITMOHHBIM
oureraM, KaXAbI M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKUX BOIMPOCA U OJHO MPAKTUYECKOE
3a/laHue.

Iloxkazamenu u Kpumepuu OueHueanusl IK3amena:

— Ha OLEHKY «OTJIH4YHO» (5 OamnoB) — oOy4arouiuiicss JE€MOHCTPUPYET BBICOKUN YPOBEHB
C()OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMATUYECKOE U TINIyOOKOe 3HaHUe
y4eOHOro Marepuana, CBOOOIHO BBINOJHSET NPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpUpPYyET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYallUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OIEHKY «xopomo» (4 Oamra) — oOydJaromIuiics JEMOHCTPUPYET CPEIHUA YpPOBEHB
c(OPMHUPOBAHHOCTH KOMIICTECHIINI: OCHOBHBIC 3HAHUS, YMCHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIC ONIMOKH, HETOYHOCTH, 3aTPyTHCHUS TIPU aHATUTUIECKUX OTIePAIHX, IEPEHOCe
3HaHUH M yMEHUI Ha HOBBIE, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YAOBJIETBOPHUTEIbHO» (3 Oamna) — oOydyaromuics IEMOHCTPUPYET MOPOTOBBII
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMN: B XOJI¢ KOHTPOJLHBIX MEPONPUSATHI TOMYCKAIOTCS
OIIMOKH, TPOSIBISIETCS OTCYTCTBUE OTACTBHBIX 3HAHWH, YMEHHW, HABBIKOB, OOYYaIONIMIACS
UCTIBITHIBACT 3HAYMTEIIBHBIC 3aTPYTHCHUS TPU ONICPUPOBAHMM 3HAHUSMHU U YMEHUSMHU TPH UX
MEPEHOCE HA HOBBIC CHTYAIUH.

— Ha OLICHKY «HEeYyJ0BJeTBOPUTEJbLHO» (2 Oama) — oOy4aroniuiicss 1eMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTHUecKOro MaTepuasa, JoMyckaeT CylleCTBEHHbIE OMIMOKH, HE MOKET OKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 3a/1a4.

— Ha OOCHKY «HE€YAOBJIECTBOPUTEIbHO» (1 6ann) — 06yqa}01u1/n71c;1 HC MOXKCT II0Ka3aTb 3HAHUA Ha
YPOBHE BOCIIPOU3BCACHUA U 00BIACHEHHUS HH(bOpMaL[HH, HC MOZKCT IIOKAa3aTb MHTCJIJICKTYAJIbHBIC
HaBBbIKU PCIICHUSA IIPOCTLIX 3aaa4.



