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PaGowas mnporpamma on00peHa METOAMYECKOH KOMHUCCHEH HWHCTUTYTa €CTECTBO3HAaHHA M
cra”aaptu3anuu « 16 » supaps 2017 r., nporokos Ne 6.

IIpencenarens L / N.YO. Me3sun

CorjacoBaHoO:

3aB. kadeapoit MpOeKTUPOBAHUS 3TAHUI

U CTPOUTEJIbHBIX KOHCTPYKIIHH / AJL. Kpuan

Pabouas IporpaMma CoCTaBJICHa: J01¢e JIPbI X .H., JOLCHT

/ O.A. Muiypuna

JIOIICHT Ka(bellpbl CTaH/1apTU3allniH,
cemeanaunH U TEXHOJIOTHH
IMPOAYKTOB ITUTaHUsA, K.T.H., JOLCHT

Peniensenr:

N #< [/ JLI. Konana/




R

JIner perncrpanun H3MeHeHHH U 10NOTHEHH

Jlara, Ne
Ne Paspes P Kpatkoe conepxanue IIPOTOKOJIA [Toanuce
n/n HU3MEHEHUS!/ IOTIOJTHEHUS 3acelaHus 3aB.kadenpoit
Kageapbl
1 8 AxTtyanu3anus yuebno- | 22.10.2018 r.
METOIUYECKOTO ¥ | 1npotokos Ne 2
HH(OPMAIIMOHHOTrO 00ecreYeHus c% é/ﬁég
JUCIMILTHHE] |
2 |8 AxTtyanu3anus y4ebHo- 15.102019 1.
METOIUYECKOTO U | mpotokos Ne 2
MHPOPMAITHOHHOTO 0becredeH s % pé/fég i
JUCUIUTLIAHBI
3 |8 Axrtyanu3anus yaebHo- | 01.09.2020 r.
METOAMYECKOTO U | mnpoTtokos Ne 1 &%/A L/ 4/9

HHOOPMALMOHHOT0 obecreyeHus
JACIUTLTHHBI




1. Ilean ocBOeHHS AU CIUILIMHBI

[lensitMi OCBOCHHSI TUCIUIUIMHBI «XUMUS» sBIsSeTCs (HopMupoBaHHe (QyHIAMEHTATBHBIX
3HAaHUH B O00JaCTM COBPEMCHHOM XHMMHH, BKIIOYAIOIIMX OCHOBHBIE IIOHSATHSA, 3aKOHBI |
3aKOHOMEPHOCTH, OIIMCHIBAOIIME CBOWCTBA XWUMHUYECKHMX COEAUMHEHWM; pAa3BUTHE HABBIKOB
CaMOCTOSATENIbHONH pa0OThl, HEOOXOAMMBIX JJIi MPUMEHEHHS XWMHUYECKMX 3HAHWK TNPUH H3YUYCHHUH
CIIELIMAIBbHBIX TUCIUIUIMH U JaJbHEUILEH TPAaKTUUYECKON AEATEIbHOCTH.

2.MecT0 AMCUMIUIMHBI B CTPYKType o00pa3oBaTeibHOH NPOrpaMMbl MOATOTOBKH
0akajiaBpa

Juctunmmaa b1.b.11 «Xumus» BxoauT B 0a30Byr0 dacTh Oyioka 1 oOpaszoBarenbHON
MIPOTPaMMBI.

JIst u3ydeHusi TUCHUILIMHBI HEOOXOAMMBI 3HAHUS, YMEHHs U BIIaJieHUs, CPOPMUPOBAHHEIC B
pe3ylbraTte TONydeHHUs CpeaHero (TMOJTHOro) oOmmero oO0pa3oBaHHs IO AWCHUILIMHAM «XUMUS»,
«®Duzukay, «MaTemaTHKa.

3HaHWS W YMCHHS CTYICHTOB, MOJyYEHHBIC IMPH H3yYCHUHM JJAHHON JUCHUIUIMHBI OYmyT
HEOOXOIUMBI UM TpU  JajbHEHIIeM H3yuYeHWH TaKUX AUCHUIUIMH, Kak «be3omacHocTb
KUHEICATCILHOCTHY, «MeTauImdecKue  KOHCTPYKIUU», <OKene300eToHHbIE ¥ KaMEHHBIC
KOHCTPYKUUNY», «KOHCTPYKIINK U3 IepeBa U IJIaCTMAcC).

3 Komnerenuuu odyuaromerocsi, gopMupyembie B pe3y/ibTaTe 0CBOEHUS JUCHUILIUHBI U
IUVIAHUPYeMble Pe3yJibTAThl 00y4eHUusI

B pe3ynbraTe 0cBOSHHS IUCLHUIUIMHBI «XUMUS» 00ydarouiics JoJKeH 001aaarh ciaeayromei
KOMIIETEHIINEN:

CTpyKTYpHBIN 37€MEHT [Inanupyembie pe3ynbTaThl 00ydeHUS
KOMIIETEHIIUH
OIIK-6 - WuCHOJNB30BAaHUEM  OCHOBHBIX 3aKOHOB  €CTECTBEHHOHAyYHBIX JUCUUIUIAH B

HpO(i)CCCPIOHEUH:HOﬁ ACATCIIBHOCTH, TMPUMCHCHHEM MCTOAOB MATCMATHUYCCKOI'O aHalin3a U
MaTeMaTHYICCKOI'O (KOMHI)IOTepHOFO) MOACIIUPOBAHUA, TCOPECTUUCCKOTO M OSKCICPHUMCHTAJIBHOI'O
HCCICA0OBaHUA

3HaTh - OCHOBHBIC XUMHNYCCKUEC ITOHATHS, ITOJIOXKCHUS U 3aKOHBI,

- METOJIbl XUMHUYECKOTO U (PU3UKO-XUMHUYECKOTO aHAIN3a BEIIEeCTB U
00BEKTOB OKpYKAIOIIEH CPeIbl;

- COBPEMEHHBIEC HAMIPABJICHUSI PA3BUTHUS HAYYHBIX TEOPHIA, METOIBI
TEOPETUICCKOTO U IKCIICPUMEHTAIBHOTO UCCIICOBAHMSI.

YMmeTh - pelaTh pacueTHbIE 33141 MPUMEHUTETHHO K MaTepuaity MporpaMMel;

- pe€iaaTh paCuYCTHBIC 3aJa4r IIPAKTUYCCKOT'O co;lepmaHm[;

- POTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUS CaMOTIPON3BOJIBHBIX
IMPONECCOB B PA3JIMYHBIX XUMHUYCCKUX CUCTEMAX.

Bnagets - HaBBIKAMU TPUMEHEHHSI OCHOBHBIX XMMHYECKHUX 3aKOHOB B
npo¢eCCuOHATBHON IeATETHFHOCTH,

- IPAKTUYECKUMU HaBBIKAMU TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO
HCCIIEIOBAHUS B 00JIaCTH XUMHM;

- METO/IaMHU UCCIICJIOBAHUS U CIIOCOOHOCTHIO OOBSCHSTH €r0 Pe3yIbTaThl
MIPUMEHHUTEHHO K MPo(ecCHOHAIbHOMN 1eITeIbHOCTH

OIIK-7 - ctocoOHOCTHIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIIHOCTH MPOOJIeM, BOSHUKAIOIIUX B XOJ1€
npoecCuOHANbHOM J1eATEeIbHOCTH, MpPHUBIEYb HUX JJIS PEIICHHUS COOTBETCTBYIOMIMM (U3HKO-
MaTeMaTHYECKUN anmnapar




3HaTh

CIIOCOOHOCTHIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM,
BO3HUKAIOIINX B X0/€ MPO(hecCHOHATBLHOM 1eATeTbHOCTH, IPUBJICUb UX
JUISL peIIeHUs] COOTBETCTBYIOMNHN (PU3HKO-MaTeMaTHUECKH amnmapar

VYmMmern

- pelaTh pacyeTHbIE 3a/1a4M IPUMEHUTENILHO K MaTeprally IIporpamMmmsl;

- IIPOrHO3UPOBATH BO3MOMKHOCTb IIPOTCKAHUS CAMOIIPOM3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMUYECKUX CUCTEMAX;
- COYETaTh TCOPUIO U NPAKTUKY [l PEILICHHS WHKCHEPHBIX 3a1a4

Bnaners

- HaBBIKAMH [PUMEHEHUS
npodeccnoHaNbHOM 1eATEIbHOCTH;
- MPAKTUYECKMMHU HABBIKAMU TEOPETUUYECKOTO U 3KCIIEPUMEHTAIBLHOTO
UCCIIEIOBaHUsI B 00OJAcTH XUMHH,
COOTBETCTBYIOIINHN (DU3MKO — MATEMAaTUICCKUI anmapar

OCHOBHBIX XHWMHUYCCKUX

3aKOHOB B

IIpUBJICKasd [JIA HX PCHICHUA

4. CTpyKTypa U colepKaHue TUCHUILINHBI

OO01mmas TpyI0eMKOCTh TUCHIUTUTHHBI COCTABIISICT 2 3a4eTHRIX SUHUIIBI 72 aKaj. yaca:
— KOHTaKTHas padota — 34,95 akaj. yaca:
— ayaurtopHas — 34 akaz. yaca;
— BHeayaurtopHas — 0,95 akan. yaca;
— camocTosTenpHas pabora — 37,05 akaj. Jaca;
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1. Xumuueckas 1 6 6/41 6 |- O(I)OPMHCHI/IC OoT4YeTa Mo |3amura OIIK-6
TEPMOAUHAMHUKA nabopaTopHoit pabote; nabopartopHoii  |-3yB
- p€UICHUEC JOMAIIHETO pa60T51 OIIK-7
o 1-
3amanms Ne 1, Homarnee -3yB
- CaMOCTOSITENBHOE
o 3agadue Ne 1.
u3ydeHue yuyeOHoi u T
HAY4YHOM JINTEPATYPBL CCTHpOBAHHC.
2. XuMuueckas 1 4 4 6 |- odbopmieHHe oTyeTa 1o | 3amuTa OIIK-6
KUHETHKA 11aDopaTopHOit paboTe; | jaGopaTopHOlt  |-3yB
- pemeHH§ I[20MaHJHel"O paGOTEL OIIK-7
o -
SafaHiA A2 2, Homamuee -3yB
-CaMOCTOSATEIbHOE
e 3agaHue Ne 2.
U3y4eHue yueOHOU U T
HAY4YHOM JINTEPATYPBL CCTHPOBAHMC.
3. PactBOpHI 1| 8 8/41 6 |- ohopmieHHE OTYETA I1O [3amuTa OIIK-6
mabopaTopHoOi paboTe; | jaGopaTopHoii  |-3yB
- p€UICHUEC JOMAIIHETO pa6OTBI OIIK-7
o 2-
sanianms Ne 3; JlomarHee -3YB
-CaMOCTOSITEIbHOE
¢ 3aganue Ne 3.
U3Yy4YeHUE yUeOHOU U T
HAY4YHOM JIMTEPaTypBHL. CCTHpOBAHHC.
4. JlucniepcHbie 1 4 4 6 |- odbopmieHHe oTUeTa O | 3amuTa OIIK-6
CHCTEMBI nabopaTopHoi pabore; naboparopHoii  |-3yB
-CaMOCTOSATEIbHOE paGOTEI OIIK-7
H3YHCHHE y4eOHOH 1 TectupoBanue. |-3yB
Hay4YHOU JIUTEPATYPHI.
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5. OKUCIUTEILHO- 1 4 421 6 3amura OIIK-6
BOCCTAHOBUTEIIbHBIC - Oq)OPMHeHH? OTHCTA 10 | jaGopaTopHOl  |-3yB
HpOoLIECCHI nabopaTopHoii pabore; paboTBHL. OIlIK-7
- pelleHre JOMAIIHEro
Homamnee -3yB
3amanus Ne 4; No 4
-CaMOCTOSTEIHHOE SajiaHue A2 4.
u3yueHHe yueGHOH u | 1 CCTHPOBAHHE.
HAyYHOU JTUTEPATypPHI.
6. 1 8 8/41 | 7,05 |- opopmiieHHe OTYETA 110 |3amuTa OIIK-6
DNEeKTPOXUMHUYECKUE 11aDOpaToOpHOit paboTe; | jaGopaTopHOit  |-3yB
CHCTEMBI il pemeHHﬁ HSOMaIHHero paboTHI. OIIK-7
o & -
3afidHIA A2 O, Homamuee -3yB
-CaMOCTOSTEIHHOC
o 3agaHue Ne 5.
U3y4eHUE yYeOHOU U T
HAYYHOM JIMTEPaTypBL. CCTHPOBAHHC.
HUroro no 1| 34 |34/141|37,05 3auyer
AUCHUILINHE:

5. O6pa3oBareiibHble U HHGOPMAIIMOHHbIE TEXHOJIOTHHI

B npomecce mpenojaBaHUS — IUCUUIUIMHBL  «XUMHS» NPHUMEHSAETCS  TPaAUIMOHHAS
MH(}OPMALIMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIe TEXHOIOTHH.

Jlekuu MpoXoAAT Kak B HMH(OpManMoHHOW (opme, I/ie MMEET MECTO MOCJel0BaTelbHOEe
M3JIOKEHUE Marepualia B  JAUCLHUIUIMHAPHOMW JIOTMKE, OCYIIECTBISIEMOE IPEUMYLIECTBEHHO
BepOalbHBIMU CpEACTBAMH, TaK M B (opMe JIeKIMH-Oeceabl WM AMAjora ¢ ayIuTOpHeH, JIEeKIUi ¢
IIPUMEHEHHUEM DJIEMEHTOB «MO3TOBOM aTakW», JEKIHU-KOHCYIbTALMN, IIe TEOPETUUECKUA MaTepHaIl
3apaHee BBbIAACTCS CTYACHTAM Ul CAMOCTOSTENIBHOIO U3YYEHU, IS IIOATOTOBKH BOIIPOCOB JIEKTOPY,
TakUM 00pa3oM, JIEKIIKs IPOXOIUT 110 TUILY BOIIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOTO B JEKIIMU MOTYT HUCIOJIb30BATHCS 3JIEMEHTHI TPobIeMHOro uznoxenus. Ocodoe
MECTO B IPOLECCE NPENOJABAHUSA JUCUUIUIMHBI «XHUMHS» 3aHUMAIOT JICKIUU C HCIOJIb30BAHHEM
JI€MOHCTPAIIMOHHOTO XUMHUYECKOT0 AKCIIEPUMEHTA, KOTOPBIN MO3BOJIsIET HauOoJiee MOJIHO PeaIn30BaTh
METOJI MPOOJIEMHOro OOy4eHHs uYepe3 MOCTaHOBKY IpPOOJIEM € MOMOIIBI0 JIEMOHCTpAINil SBICHUIA,
peakLyil WK IIPOLIECCOB.

Hns  peanuzanmu  MHMOPMAITMOHHO-KOMMYHHKAIIMOHHONH — 00pa30oBaTEIbHON  TEXHOJIOTHH
MIPOBOJATCS JIEKIUU-BU3YalIU3allMk, B XOJE KOTOPBIX MW3JI0KEHHE TEOPETHUUECKOr0 MaTepuaia
CONPOBOXKAAETCS MPE3EHTALUEN.

JIeKIIMOHHBIN MaTepHal 3akperisieTcs B Xo1e 1a00opaTOpHBIX paboT, B X0/1e KOTOPBIX yueOHas
paboTa MPOBOAUTCS C peaJbHBIMH XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITIOJHSAIOTCS TPYIIIOBbIE WM WHIMBUIYyalbHBIE 33JaHMs 1O NpoiaeHHoW Teme. IIpu nposeneHun
71a00paTOPHBIX 3aHATUN MCHOJIB3YETCS METOJI KOHTEKCTHOIO 00y4€HUs, KOTOPBII MMO3BOJISIET YCBOUTH
MaTepuaj IyTeM BBIABICHUS CBSI3€H MEKIy KOHKPETHBIM 3HaHUEM U €ro npuMeHeHueM. Kpome Toro,
1e1ecoo0pa3Ho MCIOJIb30BATh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aMMOOOy4eHHUs (apHyto paboTy) Tpex
BUJIOB: CTaTUYecKas Iapa, JUHAMHU4YECKas Iapa, BapUalliOHHAs Iapa; COBMEIIAsl €€ ¢ TEXHOJIOTHEN



MOJIYJIBLHOTO O0Oy4YeHHUs. BBIONHUB SKCIEpUMEHT, oOydaromuecs GOpMyIUpYyIOT 0000IeHHbBIE
BBIBOJIBI TI0 CEPHH OMBITOB, HCIIOJIB3Ysl IPHEMbI aHATIOTUU M CPABHEHUSI.

CamocrosiTenpHas paboTa oO0ydaroImmxcs BKIIOYAeT B ce0s camble pa3zHOOOpa3Hbie (HOPMBI
y4eOHOH NesITeIbHOCTH: BBINOJIHEHHE JOMAIIHUX 33aHUH, 3aBepiieHre opopMIIeHHS 1a00paTOPHBIX
paboT, MOArOTOBKa K MPAaKTUKyMy, HM3y4Y€HHE OCHOBHOTO W JIOTIOJHHTEIBHOIO MaTepuaia IIo
y4yeOHHKaM M TOCOOHMSM, YTEHHE M MpOpabdOTKa HAaydyHOW IUTepaTypbl B OMOIMOTEKe, HamMCaHUE
pedepatoB M KypcoBBIX  pabOT, TMOArOTOBKAa K KOJUIOKBUYMaM, 3adeTaM, HTOTOBOH
arrectauuu.CamocrosaTenbHas pabora 0oOydyaromMXCsl JOJDKHA OBITh HANpaBieHAa Ha 3aKpPEIUICHUS
TEOPETHUYECKOr0 Marepuala, M3JI0KEHHOTO MperojaBaTeieM, Ha NMpPOpadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3Y4YEHHE, Ha TOATOTOBKY K JIAOOPATOPHBIM 3aHSTHSM, BBIOJHCHHE JOMAIIHUX
3aJJaHUi ¥ TIOATOTOBKY K PYOEKHOMY U 3aKJII0UUTEIIbHOMY KOHTpouto. [Ipu mpoBeaennu pyoexHOTo 1
3aKJIFOYUTEIBHOTO0 KOHTPOJSI OCHOBHBIMH 3aJadaMi, CTOSIIMMH Iepe]l MPEroaBaTesieM, SBISIOTCS:
BBISIBIICHHE CTETICHU MPAaBUIIBHOCTH, 00beMa, TITyOuHbI 3HAaHUW, YMEHUN, HABBIKOB, MOJYYCHHBIX MPU
M3y4eHUU Kypca HapsAy C BBISBICHHEM CTEIEHH CaMOCTOSITEIBHOCTH B NMPUMEHEHUH IMOJTYYEHHBIX
3HaHUHM, YMEHHUU U HAaBBIKOB.

CoBpeMeHHbIE HWHTEPAaKTHBHBIE CPEJICTBA IO3BOJSIIOT JKCIEPUMEHTHPOBATh C HOBBIMHU
dopmamu koHTposs. OOy4aromuMCs TPEUIaraloTcs TECThl W 3aJa4d B DIIEKTPOHHOM BHIE, C
aBTOMATH3UPOBAHHON CHUCTEMOW NPOBEpKH. B OTiIiM4ne OT OOBIYHOrO TECTHPOBAHUS TAKOH CHOCOO
KOHTPOJIS ITO3BOJISIET CTYACHTAM B JII000€ BpeMsl IPONTH TECT, IPOAHATIM3UPOBATH OMIMOKU U TIPOUTH
TECT BTOPUYHO.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEebHOM padoThl 00yUA0IIUXCS

CamocrosTenpHas pa60Ta 06y11a}01111/1xc;1 nmoAapasaciiAieTcd Ha ayAUTOPHYRO, KOTOpas
IMPOHUCXOJUT KaK BO BpPEMA Ha60paTOpHI)IX 3aHﬂTHﬁ, TaK W Ha IUJIAHOBBIX KOHCYJIbTALUAX, W Ha
BHCAYAUTOPHYIO, MPOUCXOIAAIIYIO BO BpPEMA IMOATOTOBKH CTYACHTAMHU OTYCTOB IIO J'Ia60paTOpHLIM
3aHATUAM U BBIIIOJIHCHHUA JOMaIITHUX 3az[aH1/1171.

AymuTopHass caMOCTOsITeNbHas paboTa OO0y4arIuXcs MpeanojaraeT MpOoXOXKICHHE
TECTUPOBAHUS 10 KaXAOMY pa3eny JUCHHUILUIMHBL. TecThl BKIIYAIOT TEOPETUUECKUE U MTPAKTUUYECKHE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOr0 TOHMMAaHHUS W3YYEHHOTO MaTepuayia. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXJAOMY BOIPOCY MpeajaraeTcss YeThlpe BapuhaHTa OTBETOB, CpelIu
KOTOPBIX OJIMH WJIM HECKOJbKO TMpaBWIBHBIX. OOpaboTka pe3yabTaTOB OCYIIECTBISETCS IyTeM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcHUManbHOE
KOJIMYECTBO 0AJTOB B K101 TeMe Kypca — 10.

Bapl/laHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHUM 1 TEKYIIEro KOHTPOJIsA
KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Pabota. Termnora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaNBNUA KaK (PYHKIUS COCTOSHUS CUCTEMbI. DHTANbINS 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOM 3(dekT
XUMHUYECKON PEaKIHH.

7 Tepmoxumus. 3akoH ['ecca.

8.  CneacrtBus u3 3akoHa 'ecca.

9.  DHrpomus Kak GYHKIUS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOTUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ogakrwdE
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KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHYecKasi KHHETHKA»

Xumnueckass KHHETHKA. CKOPOCTh XMMHYECKOW pPEAaKIIMU U METO/bI €€ PETYITUPOBAHMS.
Biustnue KoHIEHTpaIMy Ha CKOPOCTh XMMUYECKON peakIuu (3aKOH JEHCTBYIOIUX MacC).
Bnusiaue Temneparypbsl Ha CKOPOCTh XuMuueckor peakiuu. [Ipasuno Bant — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKCa. DHEpreTuyecKas guarpaMmma.

Kpupas Maxkcsenna — bonbiimMana. DHepreTuueckuii 6apsep.

Karanutruueckue cuctemsl.

Biistnue xaranusaropa Ha CKOPOCTb XMMUYECKON pEeaKIUu.

["'oMOreHHbIi ¥ TeTepOreHHbI KaTaaus.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecre. OOpaTuMble U HEOOPATUMBIE PEAKLIUU.

KoHcTanTa XUMHUYECKOTO PaBHOBECHSI.

Cwmenrenue xumudeckoro pasHoBecus. [Tpunuun Jle—Illatense.

Biustnue KoHUEHTpaIy, 1aBJIeHUs U TEMIIEPaTyPHhI.

®a30BbIE PABHOBECHUSI.

®dazoBble AUArpaMMBbl JJII OJHOKOMIIOHEHTHBIX CUCTEM.

KonTpoJibHbie Bonpockl 1o Teme «PacTtBopb»

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumMocTs rasa.

PactBoprl. CriocoObl BbIpa)KE€HUS KOHIICHTPAIIMM PACTBOPOB (MaccoBasi JOJs, MOJIApHas
KOHIEHTpAIUs1, MOJISIPHAs KOHLIEHTPALIKUS SKBUBAJICHTA, MOJIbHAS IOJIS, TUTP).

Konnurarueasie cBOMCTBA pacTBOPOB. M 1eanbHbIi pacTBOp.

3akonsl Payns: I (Tonometpuueckuit) u Il (30ynnnockonuueckuil U KPHOCKOIMTUYECKHIA ).

OcmMmoc. OcmoTtrueckoe napieHrne. CxemMa 0CMOMETpA.

KucioTHO-0CHOBHBIE B3aMMOJIEHCTBHS BELIECTB.

HonHast Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIE MOHSATUS U IMOJIOXKEHUS TEOPUU
AppeHnnyca.

Huccomnmanusi KHCJIOT, OCHOBAaHUW M COJEH C TOYKH 3pEHHUS] MOHHOW TEOpHH AppeHuyca
(mpuMeps).

Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOTUTHI.

Jucconmarus cnalbix 37MeKTpoauToB. KoHCTaHTa ArCCOIUAII.

3akoH pa3basienus OcTBanba.

Peakinu moHHOTO 0OMEHA MEX]y AJIEKTPOJIUTaMU (Ha MpUMepe peakiuii oOpa3zoBaHus caaboro
AJIEKTPOJIUTA, OCAJIKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npoussenenye Boabl. BOTOPOIHBIN U THIPOKCUIIBHBIN OKa3aTENH.

I'mapomnus coneid. Tunel rugponnsa conen.

KonuuecTBeHHbIE XapaKTEPUCTUKH MPoLIecca THIPOIH3a.

@DakTOpHI, BAUSAIONIME HA MIPOLIECC TUAPOTIU3A.

KonTtpoabHbie Bonpockl 1o TeMe «/[ucnepcHbie cucTeMbDy

I'eTreporennsie cmecu. JlucnepcHbie CHCTEMBI.

Hucnepcnocts. Kinaccudukanuu qucrepeHbIX CHCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CtpoeHune KOJUIOUIHBIX YaCTHII.

IIpaBuno dasuca — Ileckosa.

Y CTOHYMBOCTD KOJUTOUAHBIX cucTeM. CTaOuIN3aTopBhl.
Koarymnsust mnoduibHbIX 1 THO0()OOHBIX KOJUIOUIOB.



9. CemumeHTanus KOJUIOUIOB.

10. Koarynsmus KOJUIOMIHBIX PaCTBOPOB 3JIEKTPOJINTAMH.

11. [IIpaBumno lyneue — 'apau. Koarynupytromas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

13. DnexTpuyeckue CBOMCTBA KOJIOMAHBIX PACTBOPOB.

KoHTposibHbIEe BOIPOCHI 110 TeMe
«OKHCIUTEIBbHO-BOCCTAHOBUTE/ILHBIE MPOLECCHD)
OCHOBHBIE TOHATHS TEOPUU OKUCIUTEIbHO-BOCCTAHOBUTEIIHLHBIX PEAKIINM.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIFHEIC CBOMCTBA BEIIIECTB.
Baxxwueiiine oOKUCINTENIN 1 BOCCTAHOBUTEIIH.
THIIbI OKMCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPHUMEPHI).
OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIN ITOTCHIIHA.
VYpaBuenue HepHcra.
CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
HanpaBnenue oKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
KoHnTpoJibHbIe BOPOCHI 0 TeMe «JIeKTPOXUMHYECKHE CUCTEMbD)

NGO~ WONE

DnexTpoxuMHuuecKkue cucteMbl. Knaccudukanus 3eKTpOXUMHUYECKUX MTPOIECCOB.

DNEKTPOXUMHUECKHUE MTPOLIECCHI, IPOTEKAIOIINE HAa TPAHMIIE Pa3Jiesia «MEeTaJll — PacTBOPY.

[ManpBanmvecknii anemenT Jlanuamsa — Skoowu.

ONEeKTPOJIBMKYILAsl CUJIA TaIbBAHUYECKOT O 3JIEMEHTA.

W3mepenue 5SIEKTPOAHBIX MMOTEHIMANOB. Psl CTaHOAPTHBIX AJIEKTPOAHBIX IOTECHIIUAJIOB.

CBoiicTBa METAIOB B COOTBETCTBUHU C UX MOJIOXKEHUEM B PSILy HAPSIKEHUH.

VYpasuenue HepHcra.

DeKTpOoJIu3 PacIuIaBOB U pacTBOPOB. KaToHbIe M aHOIHBIE IPOLIECCHI.

O0benunenHsblil 3akoH Papazest. Beixo o Toky.

Koppo3zus meramios. Knaccudukanus KOppo3HOHHBIX IPOLIECCOB.

10. Xwumwuueckas KOppO3usl.

11. DnexTpoxumuueckass KOppo3us. AHOAHOE OKHCIEHHE MeTaljla U KaTOJIHOE€ BOCCTAHOBJICHHE
OKHUCJIUTEIIS.

12. TIpumepsl KOppo3uH B KHCIION cpesie U aTMOc(hepHOi KOppo3uu.

13. CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoXuMHUYECKHE CIIOCOObI 3alUThl OT KOPPO3UU METAIJIOB.

17. Xumuueckue UCTOYHUKHU TOKa. ['allbBAHMYECKUI AIIEMEHT.

18. Xumuueckue UCTOUHUKHU TOKA. AKKYMYJISTOPBI.

19. Xwumuueckue HCTOYHUKH TOKA. TOIIMBHBIE SJIEMEHTHI.

ko E

©ooNo

BapI/IaHTLI TeMaTHYeCKHUX JOMAIIHUX 3aJJaHUl /Il CAMOCTOATEIbLHOM paﬁoTu CTYAECHTOB I10
TEMaM

Jlomamuee 3agaaue Ne 1
I10 TEME «Xnanecxaﬂ TepMOI[I/[HaMI/[Ka»

B nmomamrHeM 3aaHuu 1O TeMe «XUMHYECKask TEPMOJAMHAMUKAY: TIepBasi 3a/1a4ya OI[CHUBACTCS B
2,5 Ganna; Bropas — B 1,5 6amna; Tpetss — B 1 Oasm.

3amayga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, (y ompenenure BO3MOKHOE HalpaBlICHHE
CaMOIIPOU3BOJILHOTO TEUYCHHUS PEaKIMU MPU CTAaHAAPTHBIX YCIOBUSAX M Mpu Temmeparype T = 927 OC,
eCJI TeTI0BOM A(h(EeKT peakiuu 10 3aJaHHOW TeMITepaTypbl He U3MCHHUTCS. Y KOKUTE: a) BBIICIACTCS
WM TIOTJIONIAeTCS JHEPrusi B XOJA€ peakuuu; O0) MPUYMHY HAWJACHHOTO W3MEHEHHsI YHTPOIHH.



PaccuuTaiiTe TemnepaTypy Hauajia peakiuu.

3amaya No2

Beraucnure temnosoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + CoHos (1), monb3ysicsy
CTaH/IAPTHBIMU TEILIOTaMU 00pa30BaHUS pearupyrommx BemecTB. CKOIbKO TEIIOTHI BBIACIUTCS WIH
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoH,?

3ajgaga Ne3

I[To TepMOXMMHYECKMM  ypaBHEHUSM  pacCuuTaWTe  TEIIOBOM  3P(EeKT  peakuuu:
Hy ) + COz ) = CO (y + H2 O(r). TepmoxuMudeckue ypaBHEHHS:

a) H, @ T 15 O, = H,O () AH =-241,9 x]JIx;

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

JlomamHee 3axanue Ne 2
10 TeMe «XUMHYECKAsi KHHETHKA)

B nomamiHem 3amaHuu 1Mo TeMe «XHMMHYECKas KMHETHKa»: IepBas 3ajada oleHuBaeTcs B 1,5
Oamta; Bropasi — B 0,5 Gaiuia; TpeThs, 4yeTBepTas u rnsaras — B 1 Oas.

3amaua Nel
Peaknus mporekaer no ypasHeHuro: O, ) +2 CO y = 2 CO; (. HauanbHble KOHLEHTpauuu
pearupyromux BemectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckoIbKO pa3 m3MEHHUTCS
CKOpOCTh MpsAMOW peakuuu, korna mnpopearupyer 30% CO? Bo CKOIBKO pa3 M3MEHATCS CKOPOCTH
MIPUMON ¥ 0OPaTHOM peakIuy, €CIIU YBEIMYUTh JaBJICHUE B CHCTEME B JBa pasza?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNACT B peakuuio 3a 20MHH.
Paccunraiite Bpems, mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNUT B PEAKIHIO NpU
temneparype 200 °C, eciu TeMmepaTypHsiii K03(bQHIHEHT CKOPOCTH Peakiuy paBeH 2. Bo CKOIBKO
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PEaKIuu?
3amaua Ne3
Hailinute HauanbHBIE KOHIIEHTPALMM HMCXOIHBIX BEUIECTB M KOHCTAHTY PAaBHOBECHS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), ecnim paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIHUX BEIIECTB PABHBI:
[H20]1=0,3momb/m1, [Hz] = 0,4 Momnb/m.
3amaua Ned
Jsa peakuuonnoi cucremsl: CO y + HyO ) = COz (y + H, (7 HadanbHbIE KOHIIEHTPALUU
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 mons/n. Onpenenure KOHIICHTPAIIUHA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTaHTa paBHOBecHs paBHa 1,45.
3amaua NeS
BripaszuTte yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHThI PABHOBECHS CIEIYIOUINX PEaKIUil:
Nz(r) +3 Hz(r) =2 NH3(F)’ AH = -92,2 KI[)K,
COz(r) +C ™= 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, ™ T Ho ), AH = -41,1 xJIx.
VYKakuTe HapaBlIeHUE CMEIIEHUS XUMUYECKOTO PABHOBECHS ATHX PEAKIUi: a) IpU MOHMKEHUN
TeMIIepaTyphl, €CIIM JaBJIEHWE IOCTOSIHHO;, O) TpH TOBBIIICHUH JaBJIICHHS, €CIH TeMmIepaTrypa
MOCTOSIHHA.

Jomamnee 3ajanue Ne 3
no reme «PacTtBopbn»

B nmomammem 3amanum mo Teme «PacTBopel»: mepBas, BTOpas, TPeTbs W TATas 3a7add
otieHuBaercs B 1 Oamn; uerBepTas u mecras — B 0,5 Oanna.

3amaya Nel
B xakom o0beme BojbI cieayet pactBoputh 1351 SnCly mist momydyenus 3M pactBopa xjopuaa

onoga (Il) c mnotHOCTRIO p = 1,405 T/MN?



PaccuuraiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBOpe; 0) MOJISIPHYIO KOHIIEHTPAITHIO
SKBUBAJIEHTA; B) MOJISLIBHOCTD; I') TUTP; A) MOJBHYIO JIOJIO BEILIECTBA B PaCTBOPE.

3amaya Ne2

3aKOHYUTE MOJICKYJSIpHbIE M HAMUIIUTE COKpAlllCHHbIE WOHHBIE YpPAaBHEHHUS peakluid
B3aUMO/ICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe MO J1Ba MOJICKYJISIPHBIX YPABHEHUS PEAKIMM K CJIEIYIOIUM HOHHBIM:

Ba® + CrO4* — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn*" +H,S

3anaya Ne4d

Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3amaua NeS

Kakue u3 cienyromux comeii moasepratorcst ruaponnsy: NapSiOs. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIPHbIE YPaBHEHUS THIPOJIM3a COOTBETCTBYMOIUX coyied. Kakoe 3nauenune pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3asaga Neb

Haiinure npoussenenue pacrBopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3Toro
COCJIMHCHHSI.

Jlomamuee 3aganue Ne 4
no teMe «OKHCJIANTEIbHO-BOCCTAHOBHUTEIbHbIE NMPOLECCHD)

B nomamuem 3amanun mo temMe «OKHCIMTETHbHO-BOCCTAHOBUTEIBHBIE MPOILIECCHI): IepBas
3a/aya orieHuBaercs B 1,5 Oasuia; BTopas — B 2,5 6anna; TpeThs — B 1 Gai.

3amaya Nel
[TonGeputre KOdDGUIUEHTHI B ypaBHEHUSX OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VKaxuTe THN KaXXI0N peakivu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHJIY U ONpEACIUTE HAlpaBICHHE CaMOIMPOU3BOJIBLHOTO
MPOTEKaHMs TEPBOM PEaKIMU TPU CTAHAAPTHBIX YCIOBHSIX, HCIIONB3YS 3HAUYECHHUS OKHCIHUTEIBHO-
BOCCTAaHOBHUTEIBHBIX ITOTEHIIHAIIOB:

HJ + H3PO, — J, + H3PO3 + H,O

HNO, — HNOsz + NO + H,0

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

NH;ReO, + H, — Re + NH; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHUS OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKITHii:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + NayS;03 + NaOH —

Bi,O; + C —

Mg + HNO3 (pa36) —

3amaga Ne3

Janbl 1Be okucIuTeNnbHO-BoccTaHOBUTENbHBIE mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..
[Tonp3ysich TaOMUICH CTAaHJIAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHCHHE BO3MOXKHOW peakiuu B ykazanHoW cpene (HNOs). Paccuwraiite 3HaucHme



AJIIEKTPOJIBIKYIIICH CHIIBI PEaKITUH.

Jlomamuee 3axague Ne 5
1o TeMe «JIeKTPOXUMHYECKHE CHCTEMbD)

B nmomamnem 3amanuu o TeMe «NeKTPOXUMHUYECKUE CUCTEMBI»: TIepBas 3a/1aua OLICHUBACTCS B
1 6amm; BTOopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

3amaga Nel
CocTaBbTe JJICKTPOHHO-UOHHBIC YpPAaBHEHHS dJEKTPOJHBIX IMPOIECCOB W MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3yrollell peakmuu, MpOoTeKaroleld Mpu pabdoTe TajJbBaHUYECKOTO HIIEMEHTa
Co/Co(NOs), // AI(NOg3)s/Al. Paccuntaiite DJIC (E) raipBaHHYECKOro 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSX.

[IpuHsB MOTEHLMAN aHOJAa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeETajula B KaTOJAHOM pacTBope, mnpu kotopoi DJIC raibBaHUYECKOTO 3JIEMEHTA
yMmenbiuTcesa Ha 0,02B.

3amaya Ne2

[IpuBenute cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHHS PEaKIIMid,
MPOTEKAIOIINX NPHU JICKTPOXUMHUECKOI Kopposuu rampBanomnapsl Co/Ni: a) B kucinoii cpeze; 0) BO
BIIQ)KHOM BO3IyXe€.

Ornpenenure yObUIb MAacchl aHoja MPHU KOPPO3UHU B KHUCIOHM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3aymaya Ne3

CocTaBpTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJIIEKTPOJHBIX IPOLECCOB (aHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIIUHU, IIPOUCXOMISIIEH MTPH AIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brruncnute ¢akTuyeckoe KOJIMYECTBO METajlla, MOJYYeHHOTO Ha KaTroie NpU dSJIEKTPOJIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MPOBOAMIM B TeueHHH 1 4. Bhxoa MeTasia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIE TPUUMHBI YMEHBIIIEHUS BBIX0O/Ia METAIJIA TI0 CPABHEHHIO C PACUETHBIM.

Bapl/laHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHUM IJ1 TEKYIIEro KOHTPOJIsA

TecTbl BKIIOYAIOT TEOPETHUYECKHE M TMPAKTUYECKUE 3aJaHHs, OTBETHI HA KOTOpPHIE TpeOyroT
TIIyOOKOTO TMOHUMAHHS HW3YYEHHOTO MaTepuana. TecThl TOCTPOSHBI €JIMHOOOpa3HO: K KaXKIOMY
BONPOCY IMpeaaraeTcs 4eThipe BapuaHTa OTBETOB, CPEIU KOTOPHIX OJIMH WJIM HECKOJIBKO MPaBUIbHBIX.
O6paboTka pe3yNbTaTOB OCYIIECTBISAECTCS IYTEM COMOCTABIICHUS] TOJYyYEHHBIX pPE3yIbTaTOB C
ATAJOHHBIMHU M MIPOTEKAET OUeHb OBICTPO. MakcuMabHOE KOTMYECTBO OAIOB B KaxK10i Teme Kypca — 10.

XuMHu4eckas TePpMOAUMHAMHUKA

B tecrax mo Teme «Xumudeckas TEpPMOAMHAMUKA»: MEPBbIE MIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCEMOE, IEBITOE U JIECATOE 3aJaHusg — B 2 Oaya.

TecT Ne 1

1. Tlpu paccMOTpeHHH XUMUYECKON PEAKIUH cucmemMd O3HAYAeT:
a) HUCXOIHBIE PEareHThI
0) NPOAYKTHI XUMUYECKOW PEAKII
B) PpEaKIMOHHBIN coCy]l
I) HCXOJHbIE PEareHThI U MPOYKThl PEAKIMI
2. Tlepsblii 3aK0H (MepBOE HAYAJIO0) TEPMOIMHAMUKHN MaTeMaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/RT)
0) K=R/Nj r) AU= Q-W



3. B sKk30TepMHUeCcKOi peakIuu:
a) SHTAJBIINS PEAKIIMOHHON cucTeMbl nosbimaercs (AH > 0)
0) TermnoBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIIUS PEAKLIMOHHOM cucTembl yMeHblaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI IMOBBIIIACTCS

4. CrangapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATS!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct

5. Kakue u3 npuBeIeHHBIX PEAKIINH SBISIOTCS SHI0TCPMUUSCKIMU ?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 KJI)x/Momb
0)H,+4/20,=H,0, AH = -242 K][x/M0J1b
B) 1/2 N2+ 1/2 O, =NO , AH = 90 K]I>x/Mo1b
r) 1/2Hy,+ 1/2 1,=HI, AH = 26 K]I>x/moib

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus OoKcuua azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH3+5/20, =2NO +3H,;0
7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU () + CO (), mornotuiioch 22 k/JIk TEIIOTHI.
DOHTanbnus 00pa3oBaHus OKCcuAa Mea ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
. Jna peakumn  NiO g + C (pagur) = NI g + CO (. Ompenenute BO3MOXKHOE HAIpaBICHHE
CaMOTIPOM3BOJILHOT'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U TpU Temnepatype 627°C.

oo

BemtectBo AH®98 (KIx/MO0B) S°9s ([x/Mons*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 1974

B otBete ykaxuTe 3HaueHus sHepruu ['mOOca mpu CTaHIApTHBIX YCIOBUSX, IPU TEMIEpaType
627°C n TemmepaTypy Hadajla peaKkIuH

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsieTCst SHTPOMHSI IPU Pa3IoKEHUH KapOoHaTa KabIus?
a) YBeIMUMBaETCs B) HE YMEHbBIIIaeTCs
0) yMeHbIaeTcs ') HE 3HAIO
10. /lanHas peakuus:
2KCIO3 (TB) —2KCl1 (TB)+302 ® AH<O
MOJKET CaMOIIPOU3BOJILHO MPOTEKATh
a) B MPSIMOM HaIpaBJieHUU B) HE MOXXET NMPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUH T') HE 3HAaI0

XuMuueckass KHHETHKA
B Ttecrax mo teme «XMMHYECKas KUHETHKa»: IEPBOE, BTOPOE, TPETHE, UETBEPTOE U MATOE

3ajaHusa oneHuBaroTca B 0,5 Oamra; mecroe, ceAbMOE, BOCBEMOE, AEBATOE M JecAToe — B 1 Oami, a
OJMHHAJIATOE — B 2,5 Oaia.

Tecer Ne 1

1. Pazgen XuMuu, u3y4daromuid CKOPOCTH U MEXaHU3Mbl XMMUYECKUX PEaKIHii, Ha3bIBACTCS
a) XUMH4ecKasi TepMOJUHAMUKa



0) TepMOXHUMHUS
B) XUMUYECKasi KHHETUKA
2. CKopoCTh XMMHYECKOM peaKIuu — 370 ...
a) BpeMs, 32 KOTOPOE MOJHOCTBHIO PACXOAYETCsl OJTHO U3 UCXOHBIX BEIIECTB
0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WM MPOAYKTOB) PEAKIMU B €IUHUILY BPEMEHH B
enuunie odbeMa
B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEAKLUK K MOMEHTY OKOHYAHHSI peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?
a) MOJIb JI et
0) Oe3pa3zmepHas BEIMYMHA
B) MOJIB ¢
4. Ot xakux (aKkTOpOB 3aBUCUT CKOPOCTh XMMHUUECKUX PEeaKIHii?
a) OT IPUPOIBI PEearupyrOINX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIOHHOTO Cocya
5. CocrosHue  XMMHYECKOTO  paBHOBECHS  OOpaTUMBIX  IPOLECCOB  KOJIWYECTBEHHO
XapaKTepU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIUSIMH IPOIYKTOB PEaKIuu
0) PHEepruei aKTUBU3AIUN
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anmceiBaeTcs BeIpaXeHHE JJIs1 CKOPOCTH PEAKIIHU
4NO(F)+6H20 4 NHs3 )+ 50,
a) V=K[NO]'[H,0] 6)V =Kk[NH3][0,] B)V =Kk[NOJ*[H,0]°
7. Kak 3anumercs BBIpa)KeHI/Ie JUISL KOHCTaHThI paBHOBecus peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha quarpamme rnokasblBaeT 3HaYeHHE TEIUIOBOTO 3(ddekTa peakuun?
ayl E 2%
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XOJl peaKluu

B) 3

v

9. Yro MOKHO CKa3aTh O PeaKLUU, U300paKeHHON Ha JuarpaMme K Borpocy 8?

a) 9K30TEepMHUYECKasl pPEaKIIHs

0) PHAOTEpMUYECKAs PEAKITUS

B) pEaKIis OMUCHIBACT COCTOSIHIE PABHOBECHS

10. PaBHoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMeEIaeTcs BICBO.

a) IpY NOHM)KEHUH TeMIepaTypbl

0) IpH MOBBIILIEHUU TEMIIEPATYpPbI

B) MPY MOBBIIICHUH JTABJICHHS

11. Jns peakiyuu Cyo + 2 H 5 () = CH 4 (1) Ipu HekoTOpoOil TemIiepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHIIEHTpalus Bojaopojaa paBHa 1,2 Moib/n. Berumcianre HCXOIHYIO
KOHIICHTPAIIHIO BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0



PacTBOpbI

B Ttectax mo Teme «PacTBOphI»: IEpBOC 3ajJaHUE OLEHUBACTCA B 1 0Oai; BTOpOE, TPEThE,
4yeTBEpPTOE, MATOC M IMIECTOC 3agaHus - B 1,5 Oamma; ceapbMoe, BOCBMOE, JEBATOE M JECITOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiun Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUC
1) 2K*+ S0, = K,S04
2) Cu® + S0, +2K" + 20H™ = Cu(OH)2d + K,S0,
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu*" +20H = Cu(OH),4
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 pactBopa HCIO, paBHO
N1 2)2 3)11 4) 13

4. Ins nonasienus ruaponusa xjaopuaa xpoma (I1I) cnegyer

1) 106GaBHUTH CONSAHYIO KUCIOTY

2) n00aBUTH MIEITOYD

3) pa3zbaBuUTBH pacTBOP BOMOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM HU3 TUApPOCYyiIb(paTa KajlbLUs U BOJbI, CyMMa
KO3 (PHUIMEHTOB B ypaBHEHUU HEOOPATUMOMN JMCCOLMAILIMHN PACTBOPEHHOI'O BEILIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBopumocTs OKcamatra cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure npou3BeACHUE
pactBopumocti Ag2Co04

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
7. MaccoBas 10J11 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIb

2) KOJMYECTBA BEIIECTBA K 00HEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOIMYeCTBa BElIeCTBA K 00BEMY pacTBOpa
8. K cnmabpiM s7eKTpoiuTaMm OTHOCUTCS ...

1) THUAPOKCHT aMMOHUS

2) TUAPOKCHU] KaHs

3) XJIOpHU KaJIbIUs

4) mapraHIoBas KHCJIO0Ta
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO WU KUCTYIO Cpemy.
[IpyuuHoOii 3TOTO SABIAETCA ...

1) osnexrponus coneit

2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH

3) THapaTHpOBaHHE COJICH

4) THaPOIU3 COJeH
10.3nauenue PH uucroii Boast ipu 25°C cocrasser

N1 2)7 3)0 4) 10
Marnuroropckuii Texuudeckuil yausepcurer um. I'.J11.Hocosa

JAucnepcHble CHCTEMBI

B Ttectax mo Teme «JlucmepcHbIe CHCTEMBI»: MEPBOE, BTOPOE, TPETbe W UYETBEPTOE 3aJaHHs
OIlEHUBAIOTCA B 1 Oait; maToe U IecToe 3aanus - B 3 Oaia.



Tect Nel

1.  Vkaxwure pazMepbl YaCTHUI] KOJJIOUTHBIX CHCTEM
1) wmenbme 1 HM
2) ©onbmre 100 HM
3) ot 1amgo 100 am

2. Kakwe WOHBI CMOCOOHBI BBI3BATh KOATYISALHUIO KOJJIOWJA, YACTUIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsan?
1)  KaTHOHBI
2)  aHHWOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlus Kakoro JIEKTPOJIMTA MOPOT KOATYISIIUU KOJUIOU/IA C MOJIOKUTEIBHO 3apsSHKCHHON JacTHIleh
JIOJDKEH ObITh HAMMEHBIIHM?
1)  xuopun Kanus
2)  cynbdar Kaaus
3) oprodocdar kanus

4.  Muuena 3055 UIMECT CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KAaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aTopa?
1)  xmopun xenesa (1)
2) Boma
3)  THAPOKCHI Kajus

5.  IIpu B3ammopeiictum 20 mu 0,001H wutpara ceunma (1) ¢ 10 mu 0,02H cynbdara xamus
oOpa3yercs 301b cynbdara ceunna (Il). K xkakomy anektpoy JoMKHBI epeMenaTbcs YacTHUIIbI
JICTIEPCHOM (pa3bl mpH 1eKTpoIn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kanHomy

6. B nBe konObI HauTO 10 SO MIT 307151 THIPOKCH A *Kele3a. it Toro 4ToObI BBI3BATh KOATYIISIIIHIO
3011 TOTPeOOBAIOCh OOABUTH: B mepByro — 5,3 mur 1H pacTtBopa xyiopuaa Kajiuus; B IPYIyrO —
18,7 mn 0,001H pactBopa ¢dochara nHatpus. BeumcauTe mOpor KOarymasiud KakI0TO
AIIEKTPOJINTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE mpoueccChl

B Tectax mo teme «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOE U MATOE 3a7aHusl olleHuBarorcs B 0,5 O6anna; mecroe — B 1 0ami; ceapMoe U BOCbMOE — B 2
Oama, a IeBsTOC — B 2,5 Oasios.

Tecr Ne 1

1. OKHCIHUTENb — 3TO aTOM, MOJIEKYJIa WIIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHUS KMEET MECTO B Cliydae, KOrja ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B MOJIOKUTEIHbHO-3aPSHKEHHBIC HOHBI
2) TOJOXUTEIBHBIN 3apsi/] HOHA YMEHBIIIAETCS
3) oTpHUIaTENbHBIN 3aps/1 HOHA YBEITHYHBACTCS
3. U3 npezcraBieHHbIX HUKE peakimii K OBP qucnpornopimoHUpOBaHus IPHHAICKUT . ..

1) S+ 2HNO;3; =H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg+ S=MgS

4. K BoccTaHOBHUTEISIM OTHOCSTCS ...



1)  meramibl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CterneHn OKHUCIIEHUSI KUCIIOPO/ia &) B BOZE U 0) B IIEPOKCHJIE BOIOPOIa COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCJION Cpefie, BOCCTAaHABIUBAETCSA 1O ...
1)  xaruona Mn®*
2)  MaHraHaT-HOHa MnO,>—
3)  okcuaa mapranmna (1) MnO
7. B peakumu, nporekaromeii mo cxeme CrSz; + KNO3 = K,CrO4 + K;SO4 + NO okucieHuro
MIOJIBEPTatOTCS CIEIYIOLINE FIEMEHTHI ...
1) asorwmcepa
2)  cepau XpoMm
3)  XpoM H a30T
8. Cymma k03 PUIMEHTOB B peaKiuu, IPUBEICHHOM B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmenron B peakirn KMnO,4 + HC oy =2 ... paBHa
1) 30 2) 26 3) 35

3HeKTp0XI/IMI/I‘lECKI/Ie CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOPOE M MATOE 3a/JaHUA
OIICHHUBAIOTCS B 1 O6aJuT; TpeThe U 4eTBepTOE 3a1anus— B 1,5 Oaia; mecroe u ceapmMoe — B 2 Oaia.

Tect Nel
1. DraexTpoaHBIN TOTEHIIMAN ONIPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenpeneeBa-Knaneiipona
3) Bonbumana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuueckoro siaemeHta MQIMQgSO,||CuSO4Cu mpu craHmapTHBIX
YCIIOBUSX
1) -2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpomykTel 00pa3yroTcsi Ha KaTo/Ie TIPH JIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCI0Ta
4) KucCIopoa
4. VYxaxuTe CyMMY KOX(P(PHUIMEHTOB B yPaBHEHHH dJICKTPOJH3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TPHUBEICHHBIX  OKHCIUTEILHO-BOCCTAHOBUTENIBHBIX  PEAKIMHA  MPOTEKAeT
CaMOIIPOU3BOJILHO B MTPSIMOM HAIpaBICHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HClI+Cu—...



6. Bbruuciure Maccy LMHKA, IOJYYEHHOTO IPHU DBJEKTPOJM3e Cyiab(para LUHKA, KOTOPBIHA
npoBoAwn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,710
7. IlpuBenuTe cXeMbl OSIIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakluH,
NPOTEKAIOIICH TPU DICKTPOXMMHUYECKOH KOpPpO3WH raibBaHomnapbl Zn|Mg B CEepHOKHCION
cpezne. B orBete ykaxkure cymmy K03 pULHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.
1) 6
2) 5
3) 4
4) 8

BueaynutopHasi camocrosiTesbHas padoTa 0OydYalOIMXCsl OCYIIECTBIISIETCS B BUAC M3YyYCHHS

JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKON Marepuana; opOpMICHUS OTYETOB IO
1ab0paTOPHBIM padOTaM U BBIMOJTHCHUS JOMAITHUX 3a/IaHUH.

BapuanThl TeMaTH4YeCKMX JOMAIIHHUX 3aJaHUI /151 BHEAYIMTOPHOI CAMOCTOATEIbHOI PadoThI
CTY/J€HTOB M0 TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOTAHUHAMHUKA»

B nomamiaem 3amaHum mo teme «XuMHUYecKas TEPMOJUHAMUKAY: TIEpBasi 3a/1aya OlLICHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oama; Tpetbs — B 1 Oam.

3ajgaga Nel

Jsa peakuun CHy o + COp ) = 2 CO (y + 2 Hy () onpenenure BO3MOKHOE HalpaBIICHUE
CaMOTIPOM3BOJIBHOTO TEYCHHS PEAKIIMH MIPH CTAaHAAPTHBIX YCIOBHAX U Mpu Temmeparype T = 927 OC,
€cli TeryI0Boi 3(h(eKT peakuu A0 3aJaHHOW TeMIIepaTypbl He U3MEHHUTCA. Y KOKUTE: a) BhIICTISAETCS
WU TIOTJIONIAETCS DHEPrUsl B XOJ€ pEaKkiuu; O0) NPUYUHY HAWJICHHOTO HW3MEHEHUS JHTPOIUHU.
PaccuunraiiTe TeMnepaTypy Hauana peakuuu.

3ajgaga Ne2

Berancnure temnosoit addext peakuun: CaCs ) + 2 HoO(y = Ca(OH); ) + CoHo (1), monb3ysice
CTaHJAPTHBIMU TEIJIOTaMH OOpa30BaHUsl pearupyronux BemecTB. CKOIbKO TETUIOTHI BBIICTUTCS WIH
MOTJI0TUTCS Tpu oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXMMHUYECKHMM  YpaBHEHHSIM  paccuMTaiTe  TerioBo  dhdexT  peakuuu:
Hy ) + COz ) = CO () + H2 Ofy. TepMoxumudeckne ypaBHEHUS:

a) Hz () + Y% 02 = HZO ()» AH = -241,9 KI[)K;

6)2 CO ™ T O, ™= 2 CO, (> AH =-566,2 x]Ix.

JlomamHee 3axanue Ne 2
mo TeMe «XHMHYEeCKAd KHHETHKA»

B ngomammHem 3amaHuu mo Teme «XHUMHUYECKas KUHETUKay: MepBas 3ajada oleHuBaeTcs B 1,5
Oanna; BTopas — B 0,5 Gajuta; TpeThs, yeTBepTas u nsatas — B 1 Ga.

3amaya Nel



Peaknus mporekaer no ypasHeHuto: O, ) +2 CO y = 2 COy (. HauanbHble KOHLIEHTpauu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckombko pa3 m3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, kornpa mnpopearupyeT 30% CO? Bo CkONbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOH ¥ 00OpaTHOM peakiuy, €CIU YBEIMYUTh JaBJICHUE B CHCTEME B JBa pasza?

3amaua Ne2

ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpuU KOTOPOM 3TO >KE€ KOJMYECTBO BEIIECTBA BCTYMNHUT B PEAKIHIO MpU
temmeparype 200 °C, ecim TemmepaTypHblii K03(p(QHIMEHT CKOPOCTH Peakiuy paseH 2. Bo cKoIbKo
pa3 UBMEHUTCS IPU ITOM CKOPOCTh peakiuu?

3amaua Ne3

Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), ecin paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIHMX BEIIECTB PABHBI:
[H,O]=0,3moms/11, [Hz] = 0,4 Mosnb/i.

3amaua Ned

HJus peaknuonnoit cucremsl: CO y + HyO () = CO2 (y + Hy () HavanbHbIE KOHLEHTPALMH
paBubl: [H20] = 0,5 momaw/n, [CO] = 0,6 Mmons/n. OnpeneanuTe KOHIIEHTPAIlUKA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHLIEHTpALlUU PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIIMX PEAKIIHA:

Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 xJIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 k]I x.

VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU OHMKEHUH
TEMIIEpPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIIIEHWU [NaBICHUS, €CIM TeMIleparypa
MOCTOSIHHA.

Jlomaminee 3aganue Ne 3
mo reme «PacTrBopbn)

B nomammnem 3amanum mo Teme «PacTBophl»: TepBasi, BTOpas, TpeThsi M TMATas 3aqadu
orieHuBaeTcs B 1 6ain; uerBepras u mecras — B 0,5 6aa.

3amaua Nel

B kakom o6beMe Boabl ciienyeT pactBoputh 1351 SNCl, anst momydenust 3M pacTBopa xjopuaa
onosa (I1) ¢ mnotHocThIO p = 1,405 T/™Mn?

PaccuuraiiTe: a) MaccoByr OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJIEHTA; B) MOJISULILHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIEC W  HAIIMIOHUTE COKPAIICHHLBIC MWOHHBIC YPAaBHCHUA peaxunﬁ
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJIEKYJSPHBIX YPABHEHUS PEAKIIU K CIETYIOIIUM HOHHBIM:

Ba®" + CrO,* — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn** + H,S

3agaua N4
Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.



3amaga Ne5
Kakue u3 ciemyromux cosneit moasepratorcs ruaponusy: NaSiOs. Cu(NOs),. KBr? CocraBbre

MOHHBIC ¥ MOJICKYJISIpHBIC YPaBHEHHS THIPOJIM3a COOTBETCTBYIommMX couseil. Kakoe 3Hauenune pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3azmaga Neb
Haiimure npoussenenue pacrBopumoctu PHCly, eciim B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro

COCIUHECHUA.

Jlomamuee 3axanue Ne 4
no TeMe «OKHCINTEIHbHO-BOCCTAHOBHTEIbHBIE POLECCHI»

B nomammuem 3amanum mo TemMe «OKHCIMTENBHO-BOCCTAaHOBUTEIBHBIC IPOIECCHD): MepBas
3ajaya oneHuBaercs B 1,5 6amna; BTopas — B 2,5 Oanna; Tpetbs — B 1 Ga.

3amaya Nel
[TonbGepure KOAPGUIUMCHTHI B ypaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.

VYKaxuTe THN KaXKI0H peakivu.

PaccuuTaiiTe 3JEKTPONBMXKYIIYIO CHIY U OINPEACIUTE HAMpaBICHUE CaMOIMPOU3BOJIBLHOTO
MPOTCKaHMs TEPBOM PEAKIMU TPU CTAHAAPTHBIX YCIOBHSIX, HCIIOJIB3YS 3HAYCHHUS OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAJIOB:

HJ + H;POs — J, + H3PO3; + H,O

HNO, — HNOsz + NO + H,0

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

NH;ReO, + H, — Re + NH3 + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHUS OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHil:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jlausl 7B OKHCAMTENbHO-BOoccTaHOBUTEMbHBIE mapel: KNO;, KNOjz; u Pb(NOs),, PbO..
[Tonp3ysich TaOMUICH CTAaHAAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peaknuud B ykazanHoW cpeme (HNOj). Paccuwraiite 3HaueHue
BJIEKTPOJBUKYILEH CHIIbI PEAKIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «DJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B nomaminem 3aganuu o TeMe «NEeKTPOXUMHUUYECKUE CUCTEMBI»: TiepBas 3a/1aya OlIEHUBAETCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasna.

3agauga Nel
CocraBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3yollel peakiuy, MPOTEKaroIeld Mpu paboTe ralbBaHUYECKOTO DIIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccunraiite DJIC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHIICHTPAIIUIO
KaTHOHOB MeTajlla B KaTOJHOM pacTBope, mpu Kotopoil OJIC rajibBaHMYECKOTO 3JIEMEHTa
ymenbmutcs Ha 0,02B.

3amaya Ne2
[IpuBenuTe cxXeMbl DJICKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YpaBHEHUS PEaKIIHi,



MIPOTEKAIOIIUX MPH AJIEKTPOXUMUYECKON Koppo3uu ranbBanomapsl Co/Ni: a) B kucimoii cpeae; 6) Bo
BIIQYKHOM BO3/yXe€.

Onpenenure yObUIh Macchl aHOa MPU KOPPO3UH B KUCTOW cpee 3a 20 MUH, €CIH CKOPOCTh
koppo3uu cocraBuia 0,01 r/4.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPaBHEHUS OJIIEKTPOJHBIX IPOIECCOB (aHOI WHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH, IPOUCXOIAIIEH P 3JIEKTPOIIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSO,,

Boruncnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaTroie NpU dSJIEKTPOJIU3e
Co(NO3),, ecitu 3JIEKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbhixoa MeTasuia o Toky coctaBui 85%.

VYKaxxuTe BO3MOXHbIE TPUUUHBI YMEHBILIEHUS BbIX0/1a METaJlJIa 110 CPABHEHUIO C PACUETHBIM.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHTpoJibHbIe BOPOCHI 0 TeMe «XHMHUYeCKasi TEPMOJUHAMMUKA»

OCHOBBI XMMHUYECKOI TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUBI CUCTEM.
TepMoanHaMuyecKkue napaMeTpsbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.
Buyrpennss sueprus. Pabora. Temora.
[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOI).
DHTANBNUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANBINS 00pa30BaHMsI BELIECTBA.
TemnoBoit >ddext xumuueckoil peaknuu. DakToOpbl, BIMSIONIME HAa TEIUIOBOM 3ddeKT
XAMHYECKOW PEaKIUH.
7 Tepmoxumus. 3akon ['ecca.
8.  CnencrBus u3 3akona ['ecca.
9.  DHrpomnus kak GyHKLIUSA COCTOSHUS CUCTEMBI.
10. Bropoii 3aKOH TEPMOAMHAMUKH.
11. Tperuii 3aKOH TEPMOAMHAMHUKH.
12. Dueprus I'n60ca.
13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

ocoarwhE

KOHTpOJIbHBIe BOIIPOCHI 110 TEME «XHMHYECKASA KHHETUKA»

XnMnyeckas KnHeTuka. CKOpocTh XMMUYECKOW pEaKIIUU U METO/IBI €€ PETYJINPOBAHMS.
BiustHue KOHIIEHTpAIMU Ha CKOPOCTh XMMHUYECKOM peakIuu (3aKOH JeHCTBYIONIUX Macc).
Bausinue Temmneparypsl Ha CKOpoCcTh xuMHuuyeckoit peakuun. [Ipasuno Bant — I'oddda.
Teopust aKTUBHBIX CTOJIKHOBEHH AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas guarpaMmma.
Kpusast MakcBenna — bonbiimana. DHepretuueckuit 6apbep.
Karanmutrueckne cuCTEMBL.

Binsnue kaTanu3aropa Ha CKOPOCTb XUMUUYECKOU peaKIvy.

0. T'OMOTeHHBII U TeTepOTEHHBII KaTaln3.

1. KonebarenbHble peakluy.

12. Xwumuueckoe paBHOBecue. OOpaTuMbie M HEOOPATUMBIEC PEAKIINH.
13. KoHcTaHTa XUMHYECKOTO PaBHOBECHSI.

14. Cwmemenne xumuaeckoro paBHoBecus. [Ipunmun Jle—Illarense.
15. BnusHHe KOHIIEHTPALUH, JaBICHUS U TEMIIEPATYPHI.

16. ®da3oBble paBHOBECHS.

17. ®a3oBble qUarpaMMsl JUis OJHOKOMIOHEHTHBIX CHCTEM.

RRpOooo~NoOR~wNE

KonTpoJubHbie Bonpock! o teme «PacTtBopb»

1. [TousTue pacTBopa. PaCTBOpI/IMOCTB BCIIICCTBA. PaCTBOpI/IMOCTB rasa.
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PactBopbrl. CnocoObl BbIpak€HHsI KOHILEHTpPALMUM pPacTBOPOB (MaccoBas A0S, MOJSIpHas
KOHIIEHTpaIYs, MOJISIpPHAsI KOHIICHTPALMsI SKBUBAJIEHTA, MOJIbHAS 10JIs1, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MaeanbHbIN pacTBOp.

3akonsl Payns: I (toHomeTrpuyeckuit) u 11 (30yTHOCKOMMYECKHA U KPUOCKOITUICSCKUI ).

OcMmoc. Ocmotrueckoe nasieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HNonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE NMOHSATHUS U TOJIOKEHUS TEOPUU
Appenuyca.

Juccoumanus KHUCIOT, OCHOBaHMW M COJEH C TOYKM 3pPEHUS HMOHHOW TEOopuM AppeHuyca
(mpumepsr).

Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Arccoruaim.

3akoH pazbasnenust OcTBayba.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIUTaMU (Ha MpUMeEpe peakiiuii oOpazoBaHus caaboro
JIEKTPOJINTA, OCAJKA U rasa).

IIpou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTENH.

I'upponus coneit. Tumsl TUAPOIN3A COJIEH.

KonuyecTBeHHBIE XapaKTEPUCTUKH MPOIECCa THIPOIIN3a.

@akTOpHl, BAUSAIOIIME HA IPOLIECC TUAPOIIU3A.

KonTpoJibHbIe BONpockl 10 TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsie cmecH. JlUciepCcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu AucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
Crioco0b! osTy4eHns KOJUIOUAHBIX PaCTBOPOB.

CrpoeHne KOJUTOUIHBIX YaCTHULl.

IIpaBuno dasuca — [leckosa.

Y CTONYMBOCTD KOMJIOUAHBIX cucTeM. CTaOMIN3aTOpBhI.
Koarymnsiuust nuo@uiibHbIX U JIMOGOOHBIX KOJIOUIOB.
CenumeHnTanys KOJUIOUIOB.

Koarynsanus KOJIIOMAHBIX paCTBOPOB JIEKTPOIUTAMM.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTuyeckre cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonrpoabHubie Bompochl o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIBHbBIE
npouecchn»

OCHOBHBIE TTOHATHSI TEOPUU OKUCTUTEITHFHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMICTBA BEIIECTB.
Baxxneinne oKuCINTEIIN 1 BOCCTAHOBUTEIIH.
Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKUU (IPUMEPHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIIHLHBIN ITOTCHIINAIL.
VYpasuenue HepHcra.
CocTaBieHrne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpasneHnne OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME ((BJ'IGKTPOXI/IMI/I‘-IGCKI/IB CHCTEMBD»
SHCKTpOXI/IMI/I"ICCKI/IC CHUCTCMBEI. KJ'IaCCI/I(I)I/IKaLII/ISI OJICKTPOXUMHUYCCKUX IMMPOLECCOB.

DIIEKTPOXUMHUYECKHUE TTPOIIECCHI, MPOTEKAIOIINE HA TPAHULIE pa3ena «METall — paCTBOP».
I"anpBannveckuii anemeHT Jlanuamsa — Skoowu.



4.  DnexkTpoJBHXKYLIAs CHJIA TaJbBAHUYECKOTO JIEMEHTA.
5. H3MmepeHue »>neKTpOAHBIX MOTEHUMUANOB. Psa cTaHIAapTHBIX SJIEKTPOAHBIX IMOTEHLHAJIOB.
CBolicTBa METAJUIOB B COOTBETCTBUHU C UX MOJOKEHUEM B PSIIY HAMPSHKECHUM.
VYpasuenue HepHcra.
DNEeKTPOIN3 pacIjiaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE MPOIIECCHI.
O0benuHenHbll 3akoH Papazes. Beixoa no Toky.
Kopposus metannos. Knaccudukaius KOppo3UOHHBIX TPOIIECCOB.
10. Xwumwuueckas KOppO3us.
11. DOnexTpoxuMuyecKas KOppo3us. AHOJHOE OKHCIECHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHUCJIUTEJIS.
12. Tlpumepsl KOPpO3UHU B KHCIION cpeie U aTMOC(hepHON KOppO3uHu.
13. CxopocTb KOppO3HH.
14. 3ammra METAIJIOB OT KOPPO3UH.
15. 3ammTHBIC TOKPHITHS.
16. DneKTpOXMMHYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.
17. Xumuueckue UCTOYHUKHU TOKa. ['albBAaHUYECKUIN AIIEMEHT.
18. Xumuueckue HCTOYHUKHU TOKA. AKKYMYJISITOPHI.
19. Xwumuueckue UCTOYHUKU TOKA. TOMIIMBHBIEC 3JIEMEHTHI

7. OueHoYHbIE CPeICTBA /1JIsl IPOBe/IEHUs] MPOMEKYTOUHOI aTTecTAlNU
[Ipomexxyrounast — aTTecTalusi WMMEET  LENIBI0  ONPEACNIUTh  CTENEeHb  JIOCTHKCHUS
3aIIaHUPOBAHHBIX PE3Y/IHTATOB O0YUEHUS MO JUCIUILIMHE 32 ONpeAeNCHHbINA epuo 00 yueHusl.

a) Ilnanupyemblie pe3yjbTaTbl O0y4eHUS! U OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOM aTTeCTAINM:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-6

HCIIOJIb30OBAHUECM OCHOBHBIX 3dKOHOB CCTCCTBCHHOHAYYHBIX JUCHUILIIMH B HpO(i)eCCHOHaHLHOﬁ ACATCIIbHOCTH, IMMPUMCHCHUCM MCTOAOB MAaTECMAaTUYCCKOT'O
aHaJIu3a 1 MaTCMaTH4CCKOIro (KOMHBIOTepHOFO) MOACIIUPOBAHUA, TCOPETUICCKOI'0 N SOKCIICPUMECHTAJIBHOI'O NCCIICAOBAaHMA

3HaThb

- OCHOBHBIC XUMHWYCCKUEC ITIOHATHA,
MOJIOKEHHSI U 3aKOHBI;

- METOAbI XUMHNYCCKOI'O 1 (1)I/I3I/IKO'
XMMHYECKOTO aHAJIN3a BEIIECTB U
00BEKTOB OKPYKAIOIIEH CpeIbl;

- COBPEMEHHBIE HAIPaBJICHUS
Pa3BUTHS HAYYHBIX TEOPUM, METOIBI
TEOPETHYECKOTO U
OKCIICPUMCHTAJIIBHOT'O
UCCIICIOBAHMSI.

Hepeuenb meopemu4ecKux 6onpocoe6 K IK3ameny:

16.
17.

18.
19.
20.
21.
22.

OCHOBBI XMMHUYECKOH TEPMOJMHAMUKHU: CHCTEMA, TEPMOAMHAMUYECKUE IapaMeTphbl
CUCTEMBI, PYHKIIMH COCTOSIHUS CUCTEMBI. [IepBbIil 3aKOH TEPMOIMHAMUKHY.

DHepreTuka XMuMUYECKUX ITPOLIECCOB.

OHranbnus. 3aKoH ['ecca u ciencTBus U3 HEro.

OHtponus. YpaBHeHue bonbiimana. BTopoii u TpeTuii 3aKOHbI TEpPMOAUHAMUKH.

Oneprus ['m66ca. HanpaBieHUs: XUMHUECKUX POIIECCOB.

Xumnueckasi kuHeTuka. CKOpOCTh XUMUUYECKOU peakiuu. CpeaHsss U UCTUHHASL CKOPOCTH
peaxkunu. Kunerndeckas kpupasi.

CKOpOCTb peakuu U METOIbI €€ PETyJINPOBAHHUS.

Bnusinue temnepatypsl Ha ckopocTh peakiuu. [Ipasuno Baut-I'odda.

DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHuyca.

. KatanuzaTopbl 1 KaTanTUTHYECKHE CUCTEMBL. | OMOT€HHBIN KaTaJIn3.

. KaranuzaTopsl 1 kaTanuTHueCcKHe CUCTEMBI. | eTepOreHHbIN KaTalus.

. XuMu4ecKoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHSL.

. Cmemienne xumuueckoro pasHosecus. [Ipunnun Jle [arense.

. PactBope1. CriocoOBI BEIpaXEHUsI KOHIIEHTPAIIUN PACTBOPOB.

. PactBopHI 3nekTponnuToB. CTeNeHb U KOHCTaHTa JEKTPOJIUTUUECKOW TUCCOIMAMU. 3aKOH

pazbaBnenust OcTBaIbIA.

Jucconumarus KUCIOT, OCHOBaHHM, coleil. AM(OTEpHBIE IEKTPOIUTHIL.

PactBopumocTs. IlpousBenenue pacTBOpUMOCTH. YCIoBHE OOpa3OBaHHsI M PACTBOPEHUS
OCaJIKOB.

Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'uaponus coneit. CTeneHb U KOHCTAHTA TUAPOIU3A.

Hucniepcubie cuctembl. Knaccuduxkanus. Jlnoduibabie 1 110pOOHBIE KOJITOUIHI.

CtpoeHune KOJUIOUIHBIX YacTHII.

Koarynsiuus KoJuIouHbIX pacTBOPOB.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

YMeTs

- pelaTh pacuyeTHbIE 33141
MIPUMEHUTENHHO K MaTepuamy
[IPOrpamMMmBl;

- peliarh pacyeTHhIC 3aa4u
MIPAKTUYECKOr0 COAECPKaHUS,

- MPOTHO3UPOBATH BO3MOKHOCTh
MIPOTEKAHUs CaMOIIPOU3BOJIbHBIX
IIPOLIECCOB B Pa3IMYHbIX
XUMUYECKHUX CUCTEMAX.

Ilpumepnuvle npaxmuyeckue 3a0anHuA 011 IKIAMEHA:

1. Hamucath >31€KTpOHHBIE YpaBHEHHS AJIEKTPOJAHBIX IIPOLIECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C raJbBaHMYECKOTO 3JEMEHTa, €ClIM KOHLEHTpPaluu
1OHOB MetaiuioB pasHs: [AlI**]=0,001 monb/i1, [C0%*]=0,1 Mous/iL.

2. Harmucars MOHHBIE 1 MOJICKYJISIPHBIE YpaBHEHUS peakiuil ruaposu3a coseid: KsPO4; NaySO,.

3. 3aKOHUYUTH YpaBHEHMsI peakLUii, HAKCaB UX B MOJIEKYJISPHONW U MOHHOM popmax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuna kaiabsiusa couepxutcs 478,8 r Ca(OH),. [InotHOCTH pacTBOpa
1,14 r/mn. Paccuuraiite: 0(Ca(OH)2); Cy; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA:

KoCry,07 + FeSO4 + H,SO4 — , KMnOy4 + NapSO3 + HyO —.

6. HamumcaTtp 5J€KTpOHHBIC YPaBHEHHUS 3JIEKTPOTHBIX IPOIECCOB, YpAaBHEHHE CyMMapHOW
TOKOOOpa3yromeil peakuuu, BeIYUCIUTh, DJ[C raJbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHILEHTpPaluu
MOHOB METAJJIOB PaBHBI: [Mn*1=0,01 mous/x1, [Au**]=0,1 moub/1.

7. 3aKOHUYUTH YpaBHEHHS peaKluii, HAMKICAaB UX B MOJIEKYJISIPHON U MOHHOU dopMax:

NH4OH + HNO3; —, Zn(OH), + NaOH—, AIPO4 + Na,SO,4 —.

8. Hammcarb »IEeKTpOHHBIE YpaBHEHUS ODIEKTPOJHBIX TMPOIECCOB, ypaBHEHHE CyMMapHOMN
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mons/1, [Cu*]=1,0 Mons/m.

10. Cynbdat amomunusi maccoir 36,4 r pactsopwiu B 100 T Boabl. [I10THOCTH MOTy4€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: 0(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.

11. HamwmcaTh S7€KTPOHHBIE YpPaBHEHHUSI AJEKTPOJHBIX IPOIECCOB, YPAaBHEHHWE CYMMapHOU
TOKOOOpa3yromeit peakiuu, BeIYUCIUTh DJ[C ralibBaHMYECKOTO AJIEMEHTa, €CIM KOHIEHTPaluu
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 mois/11, [AgT]=1,0 Mons/m.

12. 3aKOHYUTH YpaBHEHHUsI PEAKIIUI, HAMMCAB UX B MOJIEKYJISIPHOM 1 HOHHOM BH/IE:

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

13. Ompenennre TEPMOAMHAMUYECKYIO BO3MOXKHOCTB IpoTekanus peakuuu CaOgy + 2 Cy) =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHIAPTHBIX yCIOBHAX. Paccuuraiite TemmnepaTrypy Hadaa
peakuuu, ecnu  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monb K; S(CaCz)= 70 x/monb-K;
S(CO)=197 Jx/monb-K.

Bnanets

- HaBbIKaMU IMPUMCHCHUA OCHOBHBLIX
XHUMHUYCCKUX 3aKOHOB B

Ilpumepnvie npakmuueckue 3a0anus 011 IK3ameHa:
1. s peakuun CHy (y + CO; (o =2 CO () + 2 H () onipenenuTe BO3MOXKHOE HAIPaBICHHUE




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMIIETEHINH 0byuenus
npodeccnoHaNbHOM IEeATEIBHOCTH; | CAMOIIPOU3BOJIBHOTO TEUEHUSl pPeaKkIMM MpHU CTaHAApTHBIX YCIOBUSAX M Hpu  Temmepatype T
- IPAaKTUYECKUMU HaBbIKAMU =927°C, eciu TemnoBoii S BEKT PeaKIMH 10 3aJAHHON TEMIIEPAaTyPhl He H3MEHHTCA. YKakKHuTe: a)
TEOPETUYECKOTro U BBIJICTISICTCSl WJIM TOTJIOUIAeTCS SHEpPrusi B XOJA€ peakuuu; 0) MpUYMHY HaWJEHHOTO W3MEHEHUS
AKCIEPUMEHTAILHOTO UCCIEAOBaHUs | SHTponuu. Paccunraiite Temneparypy Hadajia peakiuu.
B 00J1aCTH XUMUM; 2. Beipa3uTe yepe3 KOHIEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIONIUX peaKlun
- METOJaMHt MCCICeIOBaHUS U Nory + 3 Hawy = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHsS XMMHUYECKOTO
CIOCOOHOCTBIO OOBSCHSTH €TO paBHOBECHSI STUX PEaKUUi: a) MPU MOHUKEHUHU TEMIEPATyphl, €CIH JaBJIE€HUE MOCTOSHHO; 0) MpH
PE3yJIbTaThI MPUMEHHUTEIHHO K MTOBBIIICHUH JIaBJICHUSI, €CTTU TEMIIEpaTypa MOCTOSIHHA.
npodeccrnoHaNbHOM 1eATEIbHOCTH 3. CkonbKO MUJITMIUTPOB 96%-HOrOo pacTBOpa CEpHOMl KUCIOTHI € IUIOTHOCTHIO 1,84 1/mn
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?
4, Kakue w3 crneayromux cosneil moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTraBbTe HOHHBIC U MOJICKYJISIPHBIE YPABHEHUS THAPOJIN3a COOTBETCTBYIOIINX COJICH.
5. 3onb ruapokcuaa mMaruus nonydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsj 9acTUI] MOJTYYEHHOTO 30JII W HAIUIIUTE
dbopMyIy ero MHUIIEIUTHI.
6. PaccuuTaiiTe 3MEeKTPOABUKYIIYIO CHIIYy M ONMpPEAEIUTe HAIpPaBJICHHE CaMOIPOU3BOJIHLHOTO
MPOTEKAaHUs pEaKIUu TMPU CTAHAAPTHBIX YCIOBUAX, MWCIONb3ysd 3HAUEHUS OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIX NoTeHmanos HJ + H;PO, — J, + HPO3; + H,0.
7. IIpuBenuTe cXeMbI SJEKTPOIHBIX MPOLIECCOB M MOJIEKYIISIPHBIE YPAaBHEHUS pPEaKIIUi,
NPOTEKAIOIINX TPH AIEKTPOXUMHYECKOH Koppo3uu raipBanonapel Co/Ni: a) B kucioii cpeze; 0) Bo
BIQXKHOM Bo3ayxe. Omnpenennte yObUIb MAacChl aHO/Ia TIPH KOPPO3UHU B KHUCIIOU cpefie 3a 20 MUH,
€CJI CKOpOCTh Kopposun coctaBuia 0,01 r/4.
OIIK-7

CIIOCOOHOCTBIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIIHOCTH MPOOJIeM, BOZHUKAIOIIUX B X0/1€ TPO(HEeCCHOHATLHON e TENbHOCTH, TPUBIICYD UX AJIS PEIICHUS
COOTBETCTBYIOIIHI (U3UKO-MaTEMaTHISCKUN armmapaT

3HaTh

CITOCOOHOCTBIO BBISIBUTH
€CTECTBEHHOHAYYHYIO CYIIHOCTh
po0JieM, BOZHUKAIONIUX B XOJIE
npodeccHoHaABEHOM 1A TEILHOCTH,
MIPUBJICYb UX ISl PEHICHUS
COOTBETCTBYIOUIHH (PU3UKO-
MaTeMaTUYECKUI anmnapar

1. OxucnuTenbHO-BOCCTAHOBUTEIBHBIE CBOMCTBAa BemiecTB. Kiaccudukaius OKHCIUTETBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUMA.

2. DIJEKTPOXUMHUYECKUE CHCTEMBI. 3aKoHbI Dapajes. DIEKTPOTHBIA MOTCHIIHAI.

3. TampBanmueckuii anemeHT Jlanusmis SkoOu.

4. DNEeKTpOXMMHUYECKHUE CUCTEMBI: 3JIEKTPOJIU3 paciiaBoB. [IpumeHeHue 31eKTpoIu3a.

5. DneKTposin3. AHOIHBIN U KaTOAHBIN MPOLIECCHI TP 3JIEKTPOJIU3E PACTBOPOB.

6. Kopposwus. Buasr koppo3uu. CriocoObI 3alTUTHI METAJIIIOB OT KOPPO3HH.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OrneHoYHBIC CPECTBA
oOyueHus
KOMITCTCHIIHH
YMerhb - peniaTh pacueTHBIC 3a/1a41 1. Omnpenenure TEPMOJUMHAMHYECKYIO BO3MOXHOCTB IpoTekanust peakuuu 2 Cly ) + 2 HoOp
IIPUMEHUTEIILHO K MaTepualy =4 HCly) + Oz (y, AH; = 115,6 x/Ix npu craHgapTHBIX ycioBusX. Paccumraiite Temmeparypy
[POrpaMMBbl; Havaima peakumu, ecam  S(Clp)=223 JIx/mons-K; S(H,0)=189 x/mons-K; S(HCI)=
- MPOTHO3UPOBATH BO3MOKHOCTh 187 1xx/monb-K; S(02)=205 Tx/moas K.
MPOTEKAHHS CaMOIIPOU3BOJIBHBIX 2. Hamucath ypaBHEHHUS peakiuii THAPONIN3a B MOJIeKy sipHOM U noHHOM Bujie: CrCls, K,COs.
MIPOIIECCOB B Pa3IMYHBIX 3. CocraBbTe ypaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUH:
XUMHUYECKUX CUCTEMAX 4. K,Cry07 + Na;SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.
- COYETaTh TEOPHUIO U MPAKTUKY JJIs 5. B 640 ma Boas! pactBopmin 160 r xnopuaa xenesa (11I). [TnotHOCTh MoONMyd4eHHOrO pacTBopa
pelIeHUs HHKEHEPHBIX 3a71a4 1,032 r/mit. Paccuuraiite: w(FeCls); Cy; Cox; Cm; N(FeClz) u N (H0); T.
6. Omnpenenure TEPMOIUHAMUYECKYI0 BO3MOXKHOCTh HpoTekaHHs peakiuuu CS; () +3 Oyp=
=CO; (y + 2 SO; (1), AH; = -1075 x/Ix npu craHzapTHbIX yciaoBusix. Paccunraiite Temneparypy
Havaima peakuuu, ecimu S(CSp)=151 x/mons-K; S(02)=205 [Ix/mons'K; S(CO,)= 213
Jx/moms-K; S(SO2)=248 JTx/moms K.
7. Peaxums uger no ypasHeHuto: 2 Hy (i + Sy () = 2 HaS(. HauanbHast KoHLleHTpanus BoAoposa
2 momnb/n, cepbl 1,5 monw/n. OmnpenenuTe BO CKOJIBKO pa3 M3MEHHUTCS CKOPOCTh DPEAKIHH K
MOMEHTY, korja npopearupyet 0,7 Moib/1 Bogopoaa?
Omnpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTb HPOTEKaHMs peakuuu 2 ZNS ) + 3 Oy =
=2 2n0 () + 2 SO, (1), AH; = -890 x/I>x mpu cTaHnapTHBIX ycloBusix. Paccuuraiite Temneparypy
Havana peakiu, eciau S(ZnS)=58 x/monb-K; S(02)=205 JIx/Mons K; S(ZnO)= 44 Ix/monb-K;
S(S0,)=248 Jxx/monn K.
Bnanets - HaBbIKaMH IIPUMCHCHMSI OCHOBHBIX 1. Paccuwmraiite QJICKTPOABMIXKYIIYIO CUIIY W OIPCACIHUTC HAIIPABJICHHUC CaMOIIPOU3BOJIBHOTO

XUMHUYECKHUX 3aKOHOB B
npoeCcCHOHATIBLHOM 1eATeNbHOCTH,

- MPaKTHYECKUMH HABBIKAMHU
TEOPETUYECKOT0 U
AKCIIEPUMEHTAIILHOTO UCCIIEeI0BAaHUS
B 00JIaCTH XUMHH, TIPUBJIEKAs s
UX pelIeHUs COOTBETCTBYIOIINN
¢u3MKO — MaTeMaTUYEeCKHii anmapar

MPOTEKAHHUsS peaKUUU TMpPU CTAHIAAPTHBIX YCIOBUSAX, HCHOJB3YS 3HAUYEHUS OKHUCIUTENbHO-
BOCCTAaHOBUTENBHEIX moTeHnuanos HJ + HsPO, — J, + H3PO3; + H,0.

2. IlpuBeauTe CcXeMbl 3JEKTPOJIHBIX IPOLIECCOB U MOJIEKYJSPHbIE YPaBHEHUS peakLui,
MPOTEKAIOIINX TPU IEKTPOXUMHUIECKOH Koppo3uu ranbBaHonapsl Co/Ni: a) B kucioit cpexe; 0)
BO BJI&XKHOM Bo3jayxe. Onpenenute yObUIb MacChl aHO/A MPU KOPPO3HUH B KUCIIOH cpeze 3a 20 MUH,
€CIIU CKOPOCTh Koppo3uu coctapmia 0,01 r/4.

4. CocTaBbTe JIEKTPOHHO-UOHHBIE YpaBHEHMS 3JIEKTPOJIHBIX IMPOLECCOB (aHOA WHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHE pEaKIUH, MpOoUCXomsimied mpu anekrponmse pactBopa CoSOg,
Bbruncnure (akrtuyeckoe KOJIMYECTBO MeTayljia, IHMOJYYEHHOTNO Ha KaToAe IpU DJIIEKTPOJIU3e
Co(NO3),, ecinm d7eKTpoaH3 MPOBOAMIN B TedyeHUH | 4. Bbixoq MeTamia mo Toky cocraBui 85%.
YKaxuTe BO3SMOXKHbBIC IPHYUHBI YMEHBIIIEHHSI BHIX0/1a METAJJIA 10 CPABHEHHIO C PACYETHBIM.




0) Ilopsaiok nMpoBeAeHUs] MPOMEKYTOUHON aTTECTAUM, MOKA3ATeJ I U KPUTEPUU OLIEHMBAHUSA:

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONIME OLIEHUTh YPOBEHb YCBOCHHS OOYYaIONIMMHUCS 3HAHUM, W TPAKTUYECKHE 3aJaHUSA,
BBISBJISIIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIaICHUHN, MPOBOIUTCS B hopMe 3adeTa.

3ayer Mo JaHHOW JUCHMIUIMHE IMPOBOAUTCS B YCTHOH (hopMe 1o OuieraM, KaXKAblil U3 KOTOPBIX
BKJIIOYAET 2 TEOPETHUUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a/1aHUE.

Ilokazamenu u Kpumepuu oyeHusanus 3auema:

«3auTeHo» - OOydYalIIuics JAEMOHCTPUPYET TOPOroBBIA YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIUI: B X0/ KOHTPOJIbHBIX MEPONPUATUI JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJICBHBIX 3HAHUH, YMCHHM, HABBIKOB, O0YUYaIONIUICS UCIIBITHIBACT 3HAUUTEIbHBIC 3aTPYIHEHUS IPU
OIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NIEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00y4YaroIIMiiCd HE MOXKET IOKa3aThb 3HAHUS Ha YPOBHE BOCIIPOM3BEICHUS U
00BsiICHEHUSI HHPOPMAIIMH, HE MOXET IM0Ka3aTh UHTEJIEKTYyalIbHbIE HABBIKH PEIIEHUs TPOCTHIX 3a1a4.

8. YuedHo-MeToAMUYeCcKOEe H HH(POPMALIMOHHOE 00eceyeHrue THCIHIINHBI

a) OcHoBHas JIuTEepaTrypa:

1. Ocnossl xumuu: yueonuk / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Bwicmiee oOpaszoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 14.10.2020). - Texkcr:
3IIEKTPOHHBIM.

2. Komnsma, JI. T'. Xumus : yuebnoe nmocodue / JI. I'. Konsna, JI. I'. Tapactok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 sanekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mara oOpamenus: 14.10.2020). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Ceenenus goctynssl Takke Ha CD-ROM.

0) lonojiHUTe/ILHAS JIUTEPATypa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Measuuk, O. P. Mymnuna, O. A.
Mumypuna ; MarHuToropckuii roc. Texuaudeckuii yu-T uM. I'. . HocoBa. - Marnurtoropck : MI'TY
um. I'. W. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obpamienus: 14.09.2020). - MakpooObekT. - TEKCT : 3JIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cucremsl : npaktukyM / H. JI. Mensauuk, 3. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yu-t uM. I'. . HocoBa. - Marauroropck :
MI'TY wum. I'. WU. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obpamienus: 22.10.2020). - MakpooObekT. - TEKCT : 3JIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.

3. Konsima, JI. I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE peakUUU. OCHOBBI 3JEKTPOXUMHH :
yuebHoe nocodue / JI. I'. Konsana, 3. P. Mymuna ; MI'TY. - Maruutoropck : MI'TY, 2015. - 58 c. :
HIL., TalII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara oOpamenus: 14.10.2020). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Nwmeercs nevaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckas kuHeTuka. COCTOSHHME XMMHUYECKOTO PABHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; MarHuToropckuit roc. TeXHUUECKUN
yH-T uM. I'. Y. HocoBa. - Maruutoropck : MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢
THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
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851.pdf&view=true (mara ob6pamenus: 22.10.2020). - MakpooObeKT. - TEKCT : AIEKTPOHHBIA. -
Ceenenus goctynssl Takke Ha CD-ROM.

5. Kparkuii cnpaBodHHMK (GU3HKO-XUMHYECKHUX BenmuuuH / coct.. H. M. bBapon, A. M.
[TonomapeBa, A. A. PaBuens, 3. H. Tumodeesa; nox pen. A. A. Pasaens, A. M. Ilonomapesoii. - 10-e
3., ucnp. u pon. - CII6. : UBan ®demopos, 2003. - 238 c. : mwi. - ISBN 5-8194-0071-2. - Tekcr:
HEMOCPEICTBEHHBIN.

6. M3BecTus BbICIIMX YYeOHBIX 3aBEACHUN. XUMHS W XUMHYECKash TEXHOJOTHS: HAy4YHO-
Texuuueckui sxypHan — ISSN 0579-2991.

B) MeToauuyecKue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XHUMHYECKHUX IMPOILIECCOB: METOJAMYECKHE YKa3aHUs K
nabopaTopHbIM paboTaM MO AMCHMIUIMHE «XUMHS» A OOydaloluXcsl BCEX HalpaBICHU
MOJITOTOBKH U CHEIMATbHOCTEN JHEBHON Gopmbl 00ydenus / O.A. MumypuHa; MarauToropckuii roc.
texuudeckuil yH-T uM. I'. M. HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocosa, 2016. — 11 c. —
Tekcr : HenmocpeACTBEHHBIMN.

2. Komsama, JLI. Xumuyeckas TepMOAMHAMHUKA: METOJWYECKHE  YKa3aHWUS IS
CaMOCTOSITENIbHOM paboThl MO JUCHUIUIMHE «XUMHUS» JUIsl 00ydarolMXCs BCEX HaIlpaBlIEHUN
MOATOTOBKM U crenuaibHocTelt Bcex ¢opm oOyuenus / JL.I. Komsma; Marauroropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 18 c. —
Tekcr : HermocpeCTBEHHBIMH.

3. Komsina, JI.I'. CKOpPOCTh XMMHUECKUX PEAKIMK M XUMHUYECKOE paBHOBecHe: MeToanyeckue
yKa3aHUs K JIabopaTOpHBIM paboTaM Mo JUCHUILTHHE «XUMUsD A7l 00y4aroIuXcsl BCEX HaIllpaBICHUN
MOJTOTOBKH U crienuaiibHocTel Beex Gopm ooyuenus / JI.I'. Komsna, E.B. Tapaciok; MarHUTOTOpCKHiA
roc. rexunueckuit yu-T uM. I'. . HocoBa. — Maruuroropck : MI'TY um. I'. K. Hocosa, 2020. -8 c. —
Tekcr : HenmocpeICTBEHHBIMN.

4. PonmuonoBa, H.M. Xumuueckas KuHeTHKa. XHUMHUYECKOE pPAaBHOBECHE: METOAMYECKUE
YKa3aHUS JUIsI CaMOCTOSITEIbHOH paboOThl MO JAUCHUILUIMHE «XUMHS» s O0YyYarommxcs BCeX
HampaBJICHUH MOATOTOBKM M CHelHalbHOCTe Bcex ¢opm obOyuenus / H.M. Pommononma, A.IL
[TonomapeB; Maraurtoropckuii roc. Texumdecku yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. 1. HocoBa, 2020. — 20 c. — TekcT : Henocpe1CTBEHHBIN.

5. Uynposa, JI.B. PactBopbl: Mertommyeckas pa3zpaboTka K Ja0OpaTOpHBIM paboTam 1o
TUCHUIUTNHE «XUMHS» A7 00y4arolIMXcs BCEX HAMpaBICHHW MOATOTOBKM M CHEIMATbHOCTEH BCEX
dbopm oOyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHuToropckuii roc. TeXxHuueckuit yu-t um. I'. U.
Hocosa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c¢. — TekcT : HEenocpeacTBEHHBIMN.

6. Yympora, JI.B. PactBopel: Merommueckass pa3paboTKa K CaMOCTOSTEIhHOW paboTe 1o
TUCHUIUTNHE «XUMHS» A 00y4arolMXcs MO BCEM HAIpaBIEHUSM MOATOTOBKH U CIIENHUATHHOCTSIM
Bcex (opm oOyuenust / JI.B. Uympora, 3.P. Mymnuna, O.A. Mumypuna; Marautoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY nm. I'. 1. HocoBa, 2017. — 26 c. —
Tekcr : HernmocpeICTBEHHBIN.

7. Konsna, JL.I'. KonnonaHble pacTBOpBI: METOUYECKUE YKa3aHUs K JJabopaTopHO# padoTe 1o
JUCHUIUINHE «XUMHS» A 00y4aroluXcs MO BCEM HAIpPAaBJIECHUSM MOATOTOBKU U CIELMATIBLHOCTAM
Bcex Gopm oOyuenus / JL.I'. Komsina, JI.A. bonbsH; MarHUTOrOpcKkuil roc. TEXHUYECKUN yH-T UM. [
W. Hocora. — Marautoropck : MI'TY um. I'. W. Hocosa, 2017. — 9 ¢. — Tekcr : HemocpeICTBEHHBIH.

8. Konsana, JI.I'. OxucCIUTEIHHO-BOCCTAHOBUTENbHBIE PEAKLUU: METOAMYECKHE YKa3aHUS K
nabopaTopHON paboTe MO JUCIUTIINHE «XUMH» JUIsl 00yJarOIMUXCs BCEX HAINPaBICHUH MOATOTOBKH
u cneuuanbHocTed Bcex (opm oOyuenus / JL.I. Komsma, E.B. Tapaciok; Marauroropckuii roc.
texHnueckui yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. K. Hocoga, 2020. — 10 c. —
TekcT : HenocpeACTBEHHBIN.

9. Komsama, JIL.I. OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH ¥ DJICKTPOXUMHUYECKHUE
MPOIECChl: METOAMYEecKass pa3padoTKa K CaMOCTOATENbHOW pabore Juis OOy4aromMXcs MO BCEM
HaIpaBJIEHUSM TMOJATOTOBKH M CIeHAIBHOCTAM Bcex (popm obyuenus / JI.I. Komsma, E.B. Tapaciox,
3.P. Myminna; Marauroropcekuii roc. texundeckuit yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY
um. I'. M. Hocoa, 2017. — 41 c. — Tekct : HemocpeACTBEHHBIH.

10. Mumypuna, O.A. DIeKTpOXMMHUYECKHE MPOLECChl: METOAWYECKHE YKa3aHUs K



nabopaTopHOi pPabOTe MO JUCIUTUIMHE «XHUMHS

JJIA 06yqa}01u1/1xc;1 II0 BCEM HaIIpaBJICHUAM

MOJrOTOBKM M CHEIHaIbHOCTSM BceX ¢opm obyuenuss / O.A. Mumypuna, H.W. Poamonosa;

MarHuToropckuii roc. TeXHu4eckud yH-T um. ['. WM.

Hocoga, 2017. — 13 c. — TekcT : HenoCpeACTBEHHbIH.

HocoBa. — Marautoropck : MI'TY um. I'. W.

r) [Iporpammuoe o6ecnneuenue u UnTepHeT-pecypcebl:

IIporpammHoe oGecnieueHune

Haumenosanue 110 No norosopa Cpox neficTena
JTUICH3UU
MS Windows 7 Professional(us| ;1597 19 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Professional Ne 135 o1 17.09.2007 6eccpodHo
7Zip cB000JIHO pacrpocTpansemoe 10 0OCCCPOYHO
FAR Manager cB000THO pacnpocTpansemoe [10 OECCPOYHO

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3mbl JAaHHbIX U I/IH(l)OpMaIII/IOHHbIe CIIPpaBOYHbLIC CHCTEMbI

HazBanwne kypca

CchUIka

OnekTpoHHas 0aza mepuoAnYecKux u3naHuii East
View Information Services, OO0 «MUBUC»»

https://dlib.eastview.com/

HanuonaneHas  uH(OpMaMOHHO-aHATUTUYECKAs]
cucteMa — Poccuickuii HMHIEKC HAy4HOIO
nutuposanns (PUHII)

URL: https://elibrary.ru/project risc.asp

ITouckoBas cucrema Axamemuss Google (Google
Scholar)

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

Wudopmanmonnas cucrema - EgmHoe OKHO
J0cTyna K MH(QOpMaIMOHHBIM pecypcaM

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

denepanbHOE  rOCYyJapCTBEHHOE  ONOJKETHOE
YUpexKICHUE «DenepabHBIA UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTHY

URL: http://www1.fips.ru/

Poccuiickas ~ T'ocymapcTBeHHass ~ OuOimoTexa.
Karanoru

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

OnexkTpoHHble pecypcbl Oubanorexku MITY um.
I'.11. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

9. MaTrepuajibHO-TEXHUYECKOE oDecredeHne T CHUIIUHbI

MaTepHaano-TeXHqucxoe obecrneucHue JAUCHUIINIMHBI BKIIFOYACT:

Tun u Ha3BaHUWE ayJUTOPHUH

OcHanieHue ayInTopun

HHAWUBHUAYAJbHBIX KOHCYJ'IBTB.I.IPIfI,
TCKYIIETO KOHTPOJIA U
HpOMC)KYTOHHOﬁ aTTeCTalnmnuu

YueOHbIC ayqUTOPUH IS MynbTUMEIUWHbIE CPEACTBA XpaHEHUs, Meperayu U
MPOBEACHUS 3aHATUN npeacTaBieHus HHGOpMaAUU

JEKIIMOHHOTO THUTA

Y4aeOHbIC ayTUTOPUH JJISI OOGopynoBaHue /IS BBITTOJTHEHUS JTA0OPaTOPHBIX PadoT,
MpoBEeeHUS TabOPaTOPHBIX XUMUYECKas MOCy1a, PEaKTUBBI,

3aHSATUH, TPYNMOBHIX H Harmsiiapie MaTepuaibl: TaOIHITbI, CXEMBI, TIJIAKATHI.

CaMOCTOSITEIbHON paboThI

BbIXOJIOM B

Homemenus ams [lepconanbupie koMmmbioTepbl ¢ makerom MS  Office,

WHTepHeT W C JOCTYIIOM B 3JIEKTPOHHYIO



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

Tun u Ha3BaHUE ayAUTOPUHI OcHallleHue ayauTopumn

00y4aromuxcs nH(OPMALOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

Tomemmenus 1yist XpaHEHUs 1 Crennaxu, cef(bl U1 XpaHEHUs1 y4eOHOT0 000pYA0BaHUS
NPOGUIAKTHICCKOr0 O0CTYKUBAHHS | MHCTpyMEHTHI /I PEMOHTA J1a60PaTOPHOTO
yqe6HOFO O60pyﬂ0BaHI/I$I 060pyI[0BaHI/I${.




