MUHUCTEPCTBO OBPA30OBAHMUS U HAYKU POCCUMCKON OFEJIEPALIUA
denepanpHOE rocy1apcTBEHHOE OKOKETHOE 00pa3oBaTe/ibHOE YUPEKICHHE
BBICIIIEr0 00pa3oBaHUs
«MarguToropcKui rocy1apcTBeHHbINH TeXHUUYeCKUi yHuBepcuteT uM. .. Hocosay

TSN
E PN 2
enmdentnss  YTBEPXJIAIO:
1Y M, I"':«' 5 \

¢%
STATYTA €CTECTBOHAHNS
S 4

>
s MDD

ECTECTBO3HAHMA |

} CTAHRAPTH3ALIMY fCTaHIIameauHH

St N.JO.Me3un
% centsiops 2017 .

PABOYAS INTPOI'PAMMA JUCHUIIJIUHBI

XUMMUS

Hanpasnenue noaroToBku
11.03.04 DnexkTpoHUKa U HAHOIJIEKTPOHUKA

HanpasnenHocts (mpoduiib) mporpamMmsl
[ IpoMbllIeHHAS JIEKTPOHUKA

YpoBeHb BbiciIEro 00pa3oBaHus — OakajiaBpyaT
[Iporpamma noAroToBKM — akajieMUueckuii OakanaBpuat

®opma 00yueHus
3ao4Has

MHCTUTYT ecTecTBO3HAHUSA U CTaHIapTH3AlIUU
Kadenpa xumuu
Kypc 1

MarnuTtoropck
2017 r.



Paboyas mnporpamma cocraBieHa Ha ocHoBe ®I'OC BO 1o HampaBleHHIO IOATOTOBKH
11.03.04 DieKTpOHHKA M HAHOJIEKTPOHMKA, yTBep)KAeHHOro npukazom MOuH P® ot 12.03.2015 r.
Ne 218.

PaGouas mporpaMma paccMOTpeHa H  omoOpeHa Ha  3acejaHMM  Kadeapbl  XMMHH

« 18 » cenTsbps 2017 r., mpotokon Ne 1.
3as. kadeapoi MA{Z% / H.JI. Mensnuk

PaGoyas mnporpamma og00peHa METOJUYECKOH KOMHCCHEH HHCTHTYTa €CTECTBO3HAaHHS H
cTaHapTH3auu « 25 » ceHts6ps 2017 r., mporokon Ne 1.

Ilpencemarens .~ /W.JO. Me3un
"
CornacoBano Y i
3aB. Kapenpoi 3IeKTPOHUKH “\ ,
¥ MEKDPO3JICKTPOHHUKH ¢/ | / C.A. JlykpsiHOB

“T.H., JOLCHT

no1ie eJIphI X
PabGouas nporpamma cocrasiieHa: / ” / '
‘ '

Penensenr: JOUEHT Kadeapsl NMpUKIATHOH U
TEOPETHYECKOH QU3HKH, K.X.H., IOLEHT

%j‘-’/ ¥~ IBA Jlo3opoB

/ O.A. Muuypuna




R

JIncr peracrpanuy H3MeHEeHHI B 10TIOTHEHH

Jlata, No
Ne Paspen PIII Kpatkoe conepxanue IIPOTOKOJIA [Toamuce
n/n HU3MEHEHHUS!/ IOTIOTHEHUS 3ace/laHus 3aB.Kadenpoi
Kadeaps
1 8 AxTyanu3anus yuebno- | 22.10.2018 r.
METOHYECKOTO U | mpoTtokos Ne 2
“HPOPMAIIMOHHOTO OobecredyeHus 4% é/«%g
JUCHUTUTHHBI |
2 |8 AxTtyanu3anus yaebHo- 15.10.2019 1.
METOIUYECKOTO u | 1mporokois Ne 2 % ,
HHPOPMAHOHHOTO 00ecreyeHus vé/égg 5
JUCHUTLTHHBI
3 |8 AxTtyanu3anus yuebno- | 01.09.2020 .
METOIUYECKOTO u | mporokon Ne 1 O%Z L/ ég

HH(OpPMAITHOHHOTO ObecreyeHus
JMCIMIUTAHBI




1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOCHHSI UCIUIUIMHBI «XUMUS» sBiIsgeTcs (hopMmupoBaHue (QyHIAMEHTATbHBIX
3HAaHUH B O00JaCTM COBPEMEHHOM XHWMHH, BKIIOYAIOIIMX OCHOBHBIE IIOHSATHSA, 3aKOHBI U
3aKOHOMEPHOCTH, OIIMCHIBAIOLIME CBOWCTBA XWMHUYECKHUX COEJAUHEHWW; pa3BUTHE HABBIKOB
CaMOCTOATEIILHONH pa0OThl, HEOOXOAUMBIX Il MPUMEHEHHS XWMHUYECKHX 3HAHMK TPH H3YYCHHUH
CIIELIMAIbHBIX TUCLUIUIMH U JaJbHEUIIEH TPAaKTUUECKON AEATEIbHOCTH.

2.MecT0 AMCUMIUIMHBI B CTPYKType o00pa3oBaTeibHOH NPOrpaMMbl MOATOTOBKH
0akajiaBpa

Jucrunmaa b1.B.19 «Xumus» BXOIUT B BapHaTHUBHYIO 4YacTh Ojoka 1 oOpa3oBaTelbHOU
MIPOTrpaMMBI.

Jlig u3ydeHus: AUCUMILTUHBI HEOOXOAUMBI 3HAHUS, YMEHUS U BIaJeHUs, CHOPMUPOBAHHBIE B
pe3ynbTaTte TONy4YeHHUs CpeaHero (MOJTHOro) oOmiero oOpa3oBaHHS IO JAUCHUIUIMHAM «XUMUS»,
«Dusukay, «MaremaTukar.

3HaHUSA U YMEHUS OOYy4YaloIUXCs, MOJYYCHHBIC MPU U3YyYEHUU NAHHOW AUCIUIUIMHBI OyayT
HEOOXOMUMBI UM TpU  JajbHEHIIeM H3yuYeHWH TaKUX AUCHUIUIMH, Kak «be3omacHocTb
KUZHEICSITCIBHOCTI Y.

3 Komnerenuuu odyuarmerocsi, gopmupyembie B pe3y/ibTaTe 0CBOCHHS AUCHMILNIMHBI U
IJIAHUpYeMble pe3yJibTaThl 00y4eHust

B pe3ynbrare ocBO€HUS TUCHUIUIMHBI «XHUMHUsD» 00ydaroluics JODKEH 00a1aTh cleayomei
KOMIIETEHIINEN:

CTpyKTypHBIH 3JIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMITETCHIIUH

OIlK-1
CIOCOOHOCTBIO TPECTABIIATh a/ICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHWI HaydHYIO KapTHHY MHpa
Ha OCHOBE 3HaHMsI OCHOBHBIX MTOJIOKEHHH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK U MaTeMaTHKHU
3HaTh - OCHOBHBIE XUMHUYECKHE TIOHSTHS, TIOJIOKEHUS W  3aKOHBI,
MO3BOJISIOIINE TPEACTABIATh aJEKBATHYIO COBPEMEHHYIO HAaYYHYIO
KapTHHY MUDA,
- COBpPEMEHHbIE HAalPaBJICHUS PA3BUTHS HAyUHbBIX TEOPUH;
- METOABl TEOPETUYECKOTO M DKCIIEPHUMEHTAIFHOTO WCCICIOBAHUS B
00JacTH XUMHH
Ymerpb - pemIaTh pacueTHBIE 33/1a41 MPUMEHUTEIHFHO K MaTepHalTy MpOrpaMMBI;
- IPOrHO3MPOBaTh BO3MOXKHOCTb MPOTEKaHHUS CaMONPOHM3BOJBHBIX
MIPOIIECCOB B PA3IMYHBIX XHMUYECKHX CHCTEMAax
Brnaners - HaBbIKaMH NPUMEHEHUS] COBPEMEHHBIX XUMHUYECKUX 3aKOHOB U TEOpUit
B IpoeccroHabHO 1eATeNbHOCTH;
- MPaKTHYECKUMH HaBBIKAMH TEOPETHYECKOT'O M IKCIEPHUMEHTAIBHOTO
WCCIICIOBAHMSI ISl aJeKBAaTHOTO NPEICTABICHUS HAyYHOW KapTHHBI
Mupa

[1K-2

CHOCOOHOCTBIO apryMEHTHPOBAHHO BBIOMpPATh W PEAIM30BBIBATH HAa MPAKTUKE JPPEKTHBHYIO
METOJIMKY 3KCIEPUMEHTAIILHOIO HCCIEAOBAHUS MapaMeTpPOB U XapaKTEPUCTUK MPHUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK DJEKTPOHMKH W HAHOZJIEKTPOHUKHU PA3IUYHOrO (HYHKIIMOHAIBLHOTO
Ha3HAYCHUS

3HaTh - OCHOBHOE 000pYZI0BaHNE U METOJUKHU TTPOBEICHHUSI OTBITOB,
- COBPEMEHHBIC METO/IbI IKCIIEPUMEHTAILHOTO UCCIIEA0OBaHMS B 00JIaCTH
XHUMHH

YmeTh - ONPENEIATH LENHU U 33141 UCCIIEIOBAHU;

- BBIOpaTh HEOOXOUMYIO METOIUKY ISl IPOBEICHUS UCCIIETOBAHMUS;
- IPOBOAUTH SKCIIEPUMEHTAIbLHBIC UCCIIEIOBAHNUS;
- IPUMEHSTH IOJIyYCHHBIE PE3YJILTATHl HA IIPAKTUKE




Bnanets - METOAMKAaMH UCCIICJIOBAHUS M HaBbIKaMH pabOTBl B XHMHYECKOIl
nmaboparopuu,

- HaBBIKAMHU TEOPETUYECKOIO M IKCIEPUMEHTAIBLHOTO HCCIICIOBAHUS B
o0jacTh XUMHM M  CIOCOOHOCTBIO OOBSCHATH HUX PE3YJIbTaThI
MPUMEHHUTEIHHO K MPO(PECCUOHAITBHOMN IeITeIbHOCTH,

- CIIOCOOHOCTHIO W TOTOBHOCTBIO COYETaTh TEOPHUIO U IMPAKTUKY JUIS
pelIeHUs] MHKEHEPHBIX 3a]1a4

4. CTpyKTypa U colepKaHue TUCHUILINHBI

OO01mmast Tpy10€MKOCTh TUCHUIUTHHBI COCTaBIsIeT 3 3a4eTHRIX equHuUIlbl 108 akan. yacos:
- KOHTaKTHas padora —15 akan. 4acos:
- aynuTopHas pabdora — 14 akan.4daca,
- BHeayauTopHas — 1 akaj.uac
- camocrosTenbHas padbora — 89,1 akan.gaca.
—TOJrOTOBKA K 3a4eTy — 3,9 aKaj1. 4acoB
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1. Xumuueckasi TepMOIUHAMUKA 1 16 .. | 3a1uTa KOHTPOJIBHOM PabOTHI. OIIK-1
pMoa -CaMOCTOSITEIbHOE U3yUYeHUE ydeOHOU 3am p p !
. -3yB
Y HAYYHOMW JIUTEPATYypPHI; Hﬂ 5
- peleHre KOHTPOJIbHOI paboThI. 3yB
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- peleHrne KOHTPOJIbHOM paboThI. .
3. PacTBOpBI 1 2 4 14 |- oopmuenue oTyeTa no|3amuTa JaboparopHoit  pabotsl.|OIIK-1
nmabopaTopHBIM paboTam; 3anmra KOHTPOJIHHON pabOTHI. -3yB
-CaMOCTOSTENbHOE U3YUYeHUE YUeOHOMH [1K-2
Y Hay4HOM JIMTEPATYPBHI; -3yB
- peleHre KOHTPOJIbHOI paboThI.
4. lucniepcHble CUCTEMBI 1 14 |-camocrosTenbHOE U3yUeHUE Y4eOHOH |3amTa KOHTPOIbHOM padoThI. OIIK-1
Y Hay4HOM JINTEPATYPHI; -3yB
[K-2

- peleHre KOHTPOJIbHOI paboThI.

-3yB
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6. DIEKTPOXUMHUYECKHE CUCTEMBI 1 |42 | 421 | 151 |- oopmienue oTyeTa no [3amura sabopatopuoir  pabdotsl. | OIIK-1
nmabopaTopHBIM paboTam; 3anmra KOHTPOJIHLHON paOOThI. -3yB
-CaMOCTOSTENbHOE U3Y4YeHUE YUeOHOMH 1K-2
Y Hay4HOH JINTEPATYPBHI; -3yB
- peleHre KOHTPOJIbHOM paboThI.
HToro no mucuuniu-te: 1 |62 | 8/2A | 89,1 KountpoJabsHas pabora,
3a4eT




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpouecce nmnpenogaBaHus  AMCHUIIIMHBL  «XUMHUS»  [PUMEHSETCS  TPaJULMOHHAS
MH(pOPMaLlMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTUH.

Jlekuu MpOXOAAT Kak B HMH(oOpManmuoHHOW (opme, Iie MMEET MECTO MOCJeI0BaTEIbHOE
U3JI0KEHWE Marepuana B JUCHMIIMHAPHOM JIOTMKE, OCYLIECTBISEMOE IPEHMYIIECTBEHHO
BepOAIIbHBIMU CpPEACTBAMH, TaK M B (OpMe JIEKIUK-O0eceabl WM AMAjora ¢ ayIuTOpHEH, JIEKIUH ¢
IIPUMEHEHUEM JIEMEHTOB «MO3TOBOM aTaku», JEKIHUH-KOHCYJIbTALUH, I/1eé TEOPETUYECKUA MaTepuall
3apaHee BbIIAeTCsl CTYACHTaM JJIsl CAMOCTOATENIBHOTO U3YyUEeHMs], JUIsl HOATOTOBKU BOIIPOCOB JIEKTOPY,
TaKUM 00pa3zoM, JEKIHS IPOXOIUT 110 TUITY BOTIPOCHI-OTBETHI-JUCKYCCHSI.

[ToMuMO 3TOrO B JEKIMU MOTYT UCIOJIb30BATHCS 3JIEMEHTHI TPOoOIeMHOro u3noxenus. Ocodoe
MECTO B Ipoliecce IpenoJaBaHus AUCLUILIMHBL «XHUMHS» 3aHMUMAIOT JIEKIIMM C HCIOJb30BaHUEM
J€MOHCTPALlMOHHOI'O0 XUMHUYECKOT0 SKCIIEPUMEHTA, KOTOPBIH I03BOJISIET HauOoJIee MOJIHO PeaIn30BaTh
METOJI MPOOJIEMHOr0 OOy4eHHs 4Yepe3 MOCTaHOBKY IPOOJIEM € MOMOIIBI0 JEMOHCTpAIUil SBICHUMH,
peaKIuii WK IPOLECCOB.

Jis  peanuzanuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHONH  TEXHOJIOTHH
IIPOBOJATCS JIEKIMM-BU3YyaJIU3allMk, B XOJ€ KOTOPBIX H3JIOKEHHE TEOPETUUYECKOro MaTepualia
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepHall 3aKkperuisieTcs B Xoe Ja0opaTOpHbIX paboT, B X0/1e KOTOPbIX yueOHas
paboTra MPOBOAMTCS C peaJbHBIMH XHMHUYECKMMH BemlecTBamMu. Ha mabopatopHbeix pabortax
BBINOJIHAIOTCS. TPYMIIOBbIE WM MHIUBUAYaJIbHBIE 3a/laHUs O NpoiaeHHoW Teme. [Ipu nmpoBeneHuun
71a00paTOPHBIX 3aHATHH HCIIOJIB3YETCS METOJ KOHTEKCTHOTO O0YYEHHs, KOTOPBIN TTO3BOJIIET YCBOUTH
MaTepHall IyTeM BbISIBICHUS CBA3EH MEX/y KOHKPETHBIM 3HaHUEM M ero npumeHeHueM. Kpome Toro,
11eJ1ec000pa3HO MCIOIb30BaTh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aMMOOOYYEHHUs (MapHyo paboTy) Tpex
BUJIOB: CTaTWYecKas Iapa, JUHAMHU4YECKas Iapa, BapUallMOHHAs Iapa; COBMEIIAs €€ C TEXHOJIOTHEN
MOAYJABLHOTO OOy4YeHHUsl. BBINMONHUB SKCHEPUMEHT, oOydarmmecs GOpMYyIUPYIOT 000OIIeHHbIE
BBIBOJIBI 110 CEPUU OIIBITOB, UCIIOJIB3YS IIPUEMBI aHAJIOTUU U CPaBHEHUS.

CamocTrosaTrenbHas paboTa 00ydaroIIMXCsl BKJIIOYAET B ce0si caMmble pa3HOOOpasHble (OpPMBI
y4eOHOM NesITeIbHOCTH: BBIIOJIHEHHE JOMAIIHUX 33/1aHUH, 3aBepIiieHre opopMIIeHHs 1ad0paTOPHBIX
paboT, MOArOTOBKAa K IMPaKTUKyMy, H3YYEHHE OCHOBHOIO W JIOTIOJIHUTEIBHOIO MaTrepuana IIo
y4yeOHHKaM M TOCOOHMSM, YTE€HHE M MpopabdOTKa HayyHOW JUTepaTypbl B OMOIMOTEKe, HamMCaHUe
pedepatoB M  KypcOBbIX pabOT, MOArOTOBKa K KOJUIOKBUyMaM, 3adeTaM, HWTOTOBOMU
arrectauuu.CamocrosaTenbHas paboTa 0OydarolMXCsl JOJDKHA ObITh HAmpaBleHAa Ha 3aKpeIuIeHUs
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTesieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENIbHOE H3YyY€HHE, Ha IMOATOTOBKY K JIa0OpPaTOPHBIM 3aHATHUSM, BBIOJHEHHE JOMAIIHUX
3aJlaHuM U MOATOTOBKY K PYO€KHOMY U 3aKIIIOUUTEIHHOMY KOHTpOJt0. [Ipu mpoBeneHun pyoexHoro u
3aKJIFOUATEIBHOIO KOHTPOJII OCHOBHBIMM 3a/ladyaMM, CTOSIILIMMHU I€pe]] MPENOIaBaTeNeM, SBISIOTCA:
BBISIBJICHHE CTENCHH MPaBUIBHOCTH, 00beMa, TTTyOuHbl 3HAHUN, YMEHUMN, HABBIKOB, MOJYYEHHBIX MpU
U3Y4YEHHH Kypca Hapsily C BBIIBICHMEM CTENEHH CAMOCTOATEIBHOCTU B NMPUMEHEHHUH IOJIyYEHHBIX
3HaHUH, YMEHUW U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEJICTBA MTO3BOJIAIOT SKCIIEPUMEHTUPOBATH C HOBBIMU (popMamu
KoHTpois. OOywarolmuMmcsi  Tpejajaralorcs TeCThl M 33Jaud B JJEKTPOHHOM  BHUZAE, C
aBTOMAaTH3MPOBAHHOM cHUCTEMOI mpoBepku. B oTinyme OT OOBIYHOTO TECTHPOBAHUS TAKOH CIOCOO
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JIF000€ BpeMsl IPOUTH TECT, MPOAHATU3UPOBATh OMIMOKH U MPOUTH
TECT BTOpHU

6. YueOHO-MeTOANMYECKOE 00ecTieYeHHe CAMOCTOSITeILHOI padoThl 00yYaommuXxcst

CamocrosiTenbHass pabora oOydaromuxcs MOApa3ieseTcss Ha ayAUTOPHYIO, KOTopas
MPOUCXOIUT KaK BO BpeMs JIa0OpaTOPHBIX 3aHATUH, TaK U HA IUIAHOBBIX KOHCYIHTALMSX, U Ha
BHEAY/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMsl MOJATOTOBKM CTYAEHTaMU OTYETOB IO JIaOOpaTOPHBIM
3aHSATHUSIM U BBITIOJIHEHUSI IOMAITHUX 3aJaHui.

AynuTopHas ~CcaMOCTOATENbHas pabdoTa OOy4yaromMXCs —IpeNnojiaraeT IMpoXOoXKIeHHE
TECTUPOBAHUSA 10 KAXAOMY pa3leiy JUCLMIUIMHBL. TeCcThl BKIYAIOT TEOPETHUECKUE U TPAKTUYECKHE



3aJlaHus, OTBETHl HAa KOTOpbIE TPEOYIOT TIIyOOKOrO IOHHMMAaHWsS HW3YYCHHOTO MaTepuana. TecTsl
MMOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY Mpeajaraercsi 4eThpe BapHUaHTa OTBETOB, CpeIu
KOTOPBIX OJWH WM HECKOJBKO MpaBWIbHBIX. OOpaOoTKa pe3ysIbTaTOB OCYHIECTBISICTCS IyTeM
COIIOCTABJICHUS MOJIYUCHHBIX PE3yJIbTATOB C ATAJOHHBIMH U MPOTEKAET OYeHb OBICTPO. MaKCHMaIbHOE
KOJIMYECTBO OAIIOB B K&K 101 Teme Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM 119 TEKYHIEro KOHTPOJIA
XuMuyeckas TEPpMOAUHAMHUKA

B Tecrax mo Teme «XuMHUYECKas TEPMOJMHAMHUKA»: MEPBBIC IIECTh 3aJaHUIl OICHUBAIOTCS B
0,5 6amra, cegpbMoe — B 1 6aiI, a BOCEMOE, IEBITOE U IECITOE 3aJaHusd — B 2 Oajuia.

Tecr Ne 1

=

[Tpu paccMOTpEHNU XUMHYECKOW PEAKIIUU cUcCmemMa O3HAYACT:

a) HCXOIHBIC PEareHTHI

0) NPOAYKTHl XUMUYECKOW PEAKIIUU

B) PEaKIMOHHBIN COCY[

I') HCXOJHBIE pEareHTHl U MPOAYKTHI PEaKIIUN

2. IlepBslii 3aK0H (IIEpBOE HAYAJI0) TEPMOJMHAMHUKH MaTeMaTHIECKH 3alMChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/RT)
0) K=R/Nx r) AU= Q-W

3. B sk30TepMuveckoil peaxium:
a) SHTAJBIHA PEAKIIMOHHON crcTeMbl noBbimaercs (AH > 0)
0) TeroBoit s ekt peakiuu otpunareicH (Q< 0)
B) SHTAJIBIUS PEAaKIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHUE PEaKIIMOHHOIN CHCTEMBI ITOBBIIIACTCS

4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!

a) AUcrt B) Q 1013°"°
6) AH®598 F) AHcr

5. Kakwue u3 npuBeACHHBIX PEaKIHi IBISIOTCS SHI0TEPMHUCCKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I)x/Moab
0)H,+4/20,=H,0, AH = -242 K]I»/Mo1b
B) 1/2 N2+ 1/2 O, =NO , AH =90 K]I>x/momb
r) 1/2H,+1/2 I,=HI, AH = 26 K]I>/moib

6. Kakasg u3 HanmMcaHHBIX HMKE PEaKIMH OTBEYaeT TEeIuloTe oOpa3oBaHMs okcuja azota ( || ) B
CTaHJAPTHBIX YCIOBHSAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NHs;+5/20, =2NO +3 H;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO w T C (rpadur) = Cu w T Co (), TOTIIOTHIIOCH 22 kJI>K TEIJIOTHI.
OHTanenus oopa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmmu  NIiO o + C (pagur) = Ni g + CO (. Ompenenure BO3MOKHOE HalpaBlICHUE
CaMOMPOM3BOJILHOI'O TEUSHHS PEAKIIMK NIPU CTaHAAPTHBIX YCIOBUAX U Ipu TeMnepatype 627°C.

BemectBo AH®95 (KIx/M0mB) S%gg  (JIx/Monp*K)
NiO —239,7 38
C (rpadur) 0 5,74
Ni () 0 29,9
CO -110,5 197,4




B otBete ykaxuTe 3HaueHus sHepruu ['mbOca mpu CTaHIAPTHBIX YCIOBUSX, IPH TeMIlepaType

627°C n TemmepaTypy Hadajla peakluu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzmeHsiercs SHTPONHUS NPHU Pa3NIoKEHUU KapOoHaTa KalbLus?
a) YBEJIMYMBACTCS B) HE YMEHbBIIIACTCS
0) yMeHbIIIaeTcs I') HE 3HAIO
10. [lanHas peakuus:
2KC|O3 (TB) —2KCl1 (TB)+302 1) AH<O
MOJKET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B IPSIMOM HaIpaBJICHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMnuyeckass KHHEeTHKA

B Ttectax mo teme «XuMHUecKas KHHETHKA». IEPBOE, BTOPOE, TPEThE, UYCTBEPTOE U IIATOEC
3amanusa oneHuBarorca B 0,5 Oaiuia; mrecroe, ceAbMOE, BOCBMOE, IEBITOE U IECATOE — B 1 Oami, a

OJMHHAAIATOE — B 2,5 Oaiia.

Tect Ne 1

1. Paznen XHUMHUU, HSy‘IaIOH_II/Iﬁ CKOPOCTH U MEXAHU3MbI XUMHUUYCCKUX peaKHI/Iﬁ, Ha3bIBACTCsA

a) XUMHUYeCcKasi TePMOIUHAMUKA

0) TePMOXHMHUS

B) XMMHYECKasi KHHETUKA

2. CKOpOCTh XUMHUYECKOU PEaKIIUU — 3TO ...

a) BpeMms, 3a KOTOPOE MOJTHOCTBIO PACXOAYeTCsl OJJHO U3 MCXOTHBIX BEIIECTB

6) N3MCHCHHUEC KOJIMYECTBA BCUICCTBA PCArCHTOB (I/IJ'II/I HpO,Z[YKTOB) pCaknuun B €ANHULY BPEMCHU B

enuHuIEe o0bema

B) KOJIMUECTBO BEILECTBA MPOJYKTOB PEaKI[MK K MOMEHTY OKOHYAHUS PEAKLIUU
3. B kakux enmuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peaKIuu?

a) MOIIb T ¢

0) Oe3pa3zmepHas BEIMYMHA

B) MOJIB”

4. Ot kakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX PEeaKIIUi?

a) OT IPUPOJIbl PearupyroLINX BEIIECTB

0) OT TeMnepaTypsl

B) OT 0ObeMa peakIIMOHHOTO cocy/a

5. CocrossHue  XHMHYECKOTO  paBHOBECHS  OOpaTUMBIX  IIPOIIECCOB

XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPAIUSMH MPOIYKTOB peaKuu

0) sHeprueil akTUBHU3aLUU

B) KOHCTaHTOI paBHOBECHS

6. Kak 3anuceiBaercs BeIpaXxeHHE JJI1 CKOPOCTH pEaKIUH
4NO(F)+6H20 4 NH; r)+502 o)

a) V =k[NOJ'[H.,0] 6)V =k[NH3][0;] B)V =k[NO]*[H,0]°

KOJINYECTBCHHO

Kak 3anumercs BI)Ip'cDKeHI/Ie JUTSE KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?

a) Kp = [C][D] / [A][B]’
6) Ke = [C][D]/ [A][B]
B) Kp = [A][B] 7/ [C][D]

8. Kakoii oTpe3ok Ha quarpaMmMe MokKa3bIBaeT 3HAUYCHUE TEIIIOBOTO 3 dekTa peakiuu?

ayl E %
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B) 3 'y

v

XOJI pEaKINK

9. Yto MOXXHO CKa3aTh O peaKIuu, H300paXEHHOHN Ha TUarpaMme K Borpocy 87

a) 9K30TepMHUUECKas peaKius

0) PHIOTEpMUYECKAsT PEAKIIHS

B) peaKIIMsl OMUCHIBAET COCTOSIHUE PAaBHOBECUS

10. PaBnoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMeEIIaeTcs BIEBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBILICHUHU TEMIIEPATYpPbl

B) TIPY TTOBBIIICHUH JIABJICHHS

11. Jna peakuuu Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoO# TeMiepaType KOHCTaHTa PaBHOBECUS
paBHa 0,8. PaBHOBecHast KOHIIEHTpalusi Boaopoaa paBHa |,2 Momb/in. Berumcianre HCXOIHYIO
KOHIIEHTPAIUIO BOAOPOIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOphI»: TiepBOe 3ajaHuE OICHWBAeTcss B 1 0aiur; BTOpoe, TpEThe,
YeTBepToe, MATOe M IecToe 3afaHus - B 1,5 Oamna; ceapbmoe, BOCBMOE, JEBSTOEC M JIECATOE — B
0,5 Gamna.

Tect Nel

1. s ypaBaenus peakun Cu SO4 + KOH — ... cokpallieHHOE HOHHOE YPABHEHHE 3aIUIIECTCS B BHJIC
1) 2K" + S0, = K,SO,
2) Cu® + S0, + 2K" + 20H™ = Cu(OH)24d + K,S0,
3) CuSO, + 20H™ = Cu(OH)z\ + SO,*
4) Cu** +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Tns moxaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 100aBHUTH COJSHYIO KUCIIOTY

2) n00aBHUTH MIETOYD

3) pazbaBHUTBH pacTBOP BOAOM

4) TOBBICUTH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, NMPUTOTOBICHHBIM M3 TUApOCylb(dara KaiblMsg M BOJBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUU HEOOPATUMOM JTUCCOIMAIINYA PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcanarta cepebpa pasHa 3,27-107° 1/ 100r H,O. Omnpenenute MpoM3BeICHIE
pactBopumoctu AgyC,04

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
7. MaccoBast 107151 paCTBOPEHHOT'0 BEILIECTBA — 3TO OTHOILICHUE



1) Macchl BemecTBa K Macce BOJIBI

2) KOJHMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BEIecTBa K Macce pacTBopa

4) KoJMYeCTBa BEIIeCTBA K 00beMy pacTBoOpa
8. K ci1abbIM 3JIEKTPOJIMTaM OTHOCHTCS ...

1) ruapoKCUa aMMOHUS

2) THAPOKCHI Kallus

3) xJIopua KaabIHs

4) MapraHioBas KucJioTa
9. M3BeCTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIEH MOTYT MMETh IICIOYHYIO MU KHCIYIO Cpeay.
[IpuuunHO# 3TOTO ABIAETCA ...

1) snextposnus cosei

2) JUCHPOIIOPIIMOHUPOBAHUE COJICH

3) ruapaTUpoBaHHE COJICH

4) ruapoaus conei
10.3nauenne PH umcToii Boas npu 25°C cocrasiser

1)1 2)7 3)0 4) 10
MarnuTtoropckuii Texuuueckuii yuusepcuret um. I.J1.Hocosa

JAncnepcHblie cHCTEMBI

B Tecrax mo Teme «JlucriepcHbIe CHCTEMBI»: IEPBOE, BTOPOE, TPEThE M UYETBEPTOC 3aJaHHUS
OIIEHUBAIOTCA B 1 OaiUr; IATOE U IIIECTOE 3amanus - B 3 Oaia.

Tect Nel

1. Vkaxwure pa3Mepbl 4aCTUI] KOJUIOUJIHBIX CUCTEM
1)  wmenbie | HM
2)  Gombire 100 HM
3) ot 1amgo 100 am
2. Kakue WOHBI CHOCOOHBI BBI3BATh KOATYISIMIO KOJUJIOMA, YaCTHILI KOTOPOTO WMEIOT
TIOJIOXKUTEIIBHBIN 3apsi?
1) KaTHOHBI
2)  aHUOHBI
3)  moJsipHBIC MOJIEKYIT
3. JImst Kakoro AIIEKTPOJIMTA TOPOT KOAryJIsIIuU KOJUTOUA C MOJIOKHUTENBHO 3apsDKCHHON YacTHIIeH
JIOJDKCH OBITh HAUMEHBIIINM?
1)  xmopua Kaus
2) cynbdar Kanus
3) optodocdar kanus
4.  Munemia 3011 UMEeT CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOM AJIEKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa’?
1)  xmopun xene3a (111)
2) Boma
3)  rUApOKCHI Kaus
5. IIpu B3aumopneiictBuu 20 mu 0,001H nutpara cunma (1) ¢ 10 ma 0,02H cynedaTta xanus
obpasyercs 3076 cynb(dara ceunHna (11). K kakoMy smekTpoay AOMKHBI TepeMenIaThCsl YaCTHIIBI
JHCTIEPCHOM (pa3bl mpH 31eKTpoIn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHSI
2) K Karoay
3) kaHomy
6. B aBe kon0ObI HanuTo 1O 50 MJI 3071 THAPOKCH A Kede3a. st Toro 4To0bl BBI3BATh KOATYIISIHIO
307151 IOTpeOOBaIOCh 100aBUTh: B TiepByI0 — 5,3 mi 1H pacTtBOpa xjiopuaa kamus; B APYTyO —



18,7 mim 0,001H pactBopa ¢dochara nHaTpus. BeruamcauTe mopor Koarymasiud KakIOTo
AIEKTPOJIUTA.

OKHCIAUTETbHO-BOCCTAHOBHTEIbHBIE MpouecChl

B Tecrax mo Teme «OKHCIMTEIBHO-BOCCTAHOBUTEIIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3aaaHus oleHuBaroTesa B 0,5 0aa; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oata, a qeBsToe — B 2,5 6ajioB.

Teer Ne 1

1. OxkucnauTenb — 3TO aTOM, MOJIEKYJIa UK UOH, KOTOPBIH ...
1) yBenu4HMBaeT CBOIO CTEIECHb OKHCIICHUS
2) TPUHHMAET 3JICKTPOHBI
3) oTHmaer CBOM JJIEKTPOHBI
. [Iporiecc BoccTaHOBIICHUS UMEET MECTO B cllydae, Korja ...
1) HelTpasjbHBIC ATOMBI TPEBPAIAIOTCS B IMOJIOKUTEIbHO-3aPSKEHHBIC HOHBI
2) TOJOKUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS
3) oTpuIaTeIbHBIN 3apsi1 HOHA YBEIHUHUBACTCS
. 3 mpencraBnennbix Hmwke peakuuii K OBP nucnponoprimoHupoBaHus NpUHAIEHKHUT ...

1) S+ 2HNO; =H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  merayuibl, BOAOPO/, YIIIEPO
2)  aKTHBHBIE HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOAMUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUs KUCIOpO/a a) B BoZe M 0) B MEPOKCHIE BOJIOPOJIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1

[\

[98)

6. [Tepmanranar xanust B OBP, nmpoTekaromux B KUCIION cpe/ie, BOCCTAHABINBACTCS JIO ...
1)  karnona Mn?*
2)  manraHar-noHa MnO42
3)  okcuaa mapranmna (1) MnO
7. B peakmmu, nporekatomeii mo cxeme CrSz; + KNO; = KyCrOs + KySO4 + NO okwucienuro
MIOJIBEPTAIOTCS CIIEIYIONINE DIIEMEHTHI ...
1) aszorucepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppuIIMEeHTOB B peakiiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...
1) 26 2)18 3) 35
9. Cymma k03 dunuenron B peakiurn KMnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHUCTEMBI

B Tecrax mo Teme «DNEKTPOXMMHYECKHE CHUCTEMBD». IIEPBOE, BTOPOE W IISATOE 3aJaHHS
oLleHUBAIOTCs B 1 6ayut; TpeTbe U yeTBepToe 3a1anus— B 1,5 Gaia; mecroe u ceapmoe — B 2 Hasia.

Tect Nel
1. DaexTpoaHBIN MOTEHIIMA ONIPEACIISAIOT 110 YPABHEHHIO ...
1) Hepucra
2) Menneneesa-Kiamneiipona
3) BoabiMana



4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siementa Mg|IMgSO,||CuSO4|Cu mpu craHmapTHBIX
YCIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpoaykTel 00pa3yroTcs Ha KaToIe MPpH SJEKTPOIHM3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHCI0Ta
4) KHCIOpOa
4. VYkaxute cyMMy KO3 (OHUIIMEHTOB B ypaBHEHUH JICKTpoJin3a pacTtBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 m0puBENEHHBIX  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSIMOM HallpaBJIeHUN?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bpluuciure Maccy I[HMHKA, MOJYYEHHOTO TMpPU IJIEKTponu3e cyibdaTa IUHKA, KOTOPBIiA
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10™
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBenuTe CcXeMbl OHIIEKTPOAHBIX IMPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKOH KOpPPO3WH raibBaHomapbl Zn|Mg B CEpHOKHCION
cpezne. B orBete ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.
1) 6
2) 5
3) 4
4) 8

BHeaynutopHasi camocTosiTesbHas paboTa OOY4YarOIIMXCsl OCYIISCTBIISICTCS B BUIC U3YUCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKON Marepuania; opOpMIICHUS OTYETOB IO
n1a00paTOPHBIM paboTaM U BBITIOJHEHHUS JOMAIITHUX 3aJ[aHUH.

BapuanThl TeMaTHYeCKMX JOMAITHUX 3aJaHUI /151 BHEAYIMTOPHOI CaAMOCTOSATeIbHOI PadoThI
CTyIleHTOB o TeMamMm

Jlomaninee 3aganue Ne 1
1o teMe «XHMHYECKasi TEPMOJAMHAMHUKA)

B nomarHem 3aaHuu 1Mo TeMe «XUMUYecKas TepMOJIMHAMUKAy: TIepBasi 3a/1a4a OI[CHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amaya Nel

Hus peakumn CHy ) + COz (np = 2 CO () + 2 Hy (y ompenenure BO3MOKHOE HalpaBlICHHE
CaMOIIPOU3BOJILHOTO T€YEHHUS PEAKIIMU MMPHU CTAHJAPTHBIX YCIOBUAX U Mpu Temneparype T = 927 oc,
€CITH TETIOBOM A(PPEeKT peakuu A0 3aJJaHHON TeMIepaTypbl HE U3MEHHUTCS. YKaXUTE: a) BBIICIACTCS



WIA TOTJIOUIAETCS SHEPrUs B XOA€ peakiuu; O) NpUYMHY HAWJCHHOTO H3MEHEHMs SHTPOIMH.
PaccuuraiiTe TeMiepaTypy Hadaja peakLuH.

3amaga Ne2

Beruncnure temnosoit 3¢ ekt peakuuu: CaCy ) + 2 HyO(ry = Ca(OH); () + CoH; (1), mONB3YsICh
CTaHJAPTHBIMH TEIUIOTAMU 00pa3oBaHMs pearupyroumux BeniecTB. CKOJIbKO TEIUIOTHI BBIACIUTCSA WIN
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXMMHYECKHMM  ypaBHEHHMSM  pacCUMTalTe  TEIUIOBOM  APQEeKT  peakiuu:
Hy ) + COz ) = CO () + H2 O(). TepMoxumuueckue ypaBHEHUS:

a) H, @ T 5 O, @ = H,O ®)> AH =-241,9 x]JIx;

6)2 CO ™t 0O, = 2 COy (M) AH =-566,2 x]Ix.

JlomamHee 3axanue Ne 2
10 TeMe «XUMHYECKAsi KHHETHKA)

B ngomamiHem 3amaHuu 1Mo TeMe «XHMMHYECKas KMHETHKa»: IepBas 3ajada oleHuBaeTcs B 1,5
Oata; Bropast — B 0,5 Gaiuia; TpeThs, 4eTBepTasi u nsaras — B 1 Oas.

3amaua Nel
Peaknus mporekaer no ypasHeHuro: O, ) +2 CO y = 2 CO; (. HauanbHble KOHLEHTpauuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckOIbKO pa3 M3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, kornpa npopearupyeT 30% CO? Bo CKOJIBKO pa3 U3MEHATCS CKOPOCTH
MIPUMOI ¥ OOpaTHOW peaklvM, €CIIU YBEIIMUUTh JaBJICHUE B CUCTEME B J1Ba pa3a?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNACT B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, mpU KOTOPOM 3TO K€ KOJMUYECTBO BELIECTBA BCTYNHUT B PEAKLUMIO MPHU
temneparype 200 °C, ecm TEMIEPATypHbIM KO3()PUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiabko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh peaKkuu?
3amaua Ne3
Hailinute HavanpHble KOHILIEHTPALlMU MCXOJHBIX BEIIECTB M KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), ecim paBHOBECHBIE KOHLIEHTPALMU PEATUPYIOIHUX BEIIECTB PABHBI:
[H20]1=0,3momb/m1, [Hz] = 0,4 Momnb/m.
3amaua Ned
Jsa peakuuonnoi cucremsl: CO y + HoO ) = COz (y + H, (7 HadanbHbIE KOHIEHTPALUU
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmonw/n. Onpenenure KOHIICHTPAIIMHA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBecHUs paBHa 1,45.
3agaua Ne5
Bripasurte uepe3 KOHLIEHTpALlUU PEareHTOB KOHCTAHTBI PABHOBECHS CIEAYIOIINX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(r)’ AH = -92,2 KJI)K,
COz(r) +C M= 2 CO(F), AH =+160,5 x/Ix;
CO(F) + Hzo(r) =CO, o T Hz(r), AH =-41,1 k]I x.
VKaxuTe HanpaBiIeHUE CMEUIEHUSI XUMUUECKOTO PABHOBECHS STUX PEAKLMii: a) IPHU NOHMKEHUH
TeMIIepaTyphl, €CIIM JaBJIEHWE IOCTOSIHHO, O) TpH TOBBIIICHUH aBJICHHS, €CIH TeMmIepaTypa
MOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTtBopbI»

B nomamHem 3amaHuu 1mo Teme «PacTBOphI»: TiepBas, BTOpas, TPEThsi M IATas 3aaadd
orieHuBaercs B 1 Gamn; yerBepTas u mecras — B 0,5 Oanna.

3agava Nel
B xakom o6beMe BojbI cieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
onoga (Il) ¢ mmotHOCTRIO p = 1,405 T/MN?



PaccuuraiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBOpe; 0) MOJISIPHYIO KOHIIEHTPAITHIO
SKBUBAJIEHTA; B) MOJISIIBHOCTD; T') TUTP; ) MOJIBHYIO JIOJIO BEILIECTBA B PaCTBOPE.

3agaya Ne2

3aKOHYUTE MOJICKYJSpHbIE W HANUIIATE COKpAICHHBbIE WOHHBIC YPaBHCHHSI peaklui
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 JBa MOJICKYJISPHBIX YPABHCHUS PEAKIIU K CICIYIOIIUM HOHHBIM:

Ba®* + CrO4* — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S

3amaua Ned
Boruncnure pH 0,05M pactBopa cepHON KUCIOTHI.

3amaya NeS

Kakue u3 ciemyromux cosneit moasepratorcs ruaponnsy: Na,SiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Neb

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

JlomamHee 3aganue Ne 4
no TeMe «OKUCINTETHLHO-BOCCTAHOBUTEIbHBIE MPOIECCHI

B nomamuem 3amanum mo Teme «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI»: TepBas
3ajava orieHuBaetcs B 1,5 Oanna; BTopas — B 2,5 6amna; TpeTbs — B 1 ai.

3amayga Nel
[TonGepute KOA(PPUIMEHTHI B YpPaBHEHUSX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

VYKaxuTe TUI KaKI0N peaklvu.

PaccuuTaiiTe 3JEKTPOABMXKYIINYIO CHIYy U ONpEACIWTE HalpaBlIeHHE CaMOIPOU3BOILHOTO
MPOTCKaHMs TEPBOM PEAKIUU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJIb3YS 3HAYCHUS OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX [TOTEHIIMAJIOB!

HJ + H;PO, — J, + H3PO3; + H,O

HNO, — HNO; + NO + H,0O

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

NH4R€O4 +H, — Re + NHj3 + HQO

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIIUil:

KMnO,4 + NaNO;, + H,O —

NaCrO, + H,0O, + NaOH —

BI(OH)3 + Na,S,05 + NaOH —

Bi,O; + C —

Mg + HNOs3 (paz6) —

3agaua Ne3

Jlaubl 1Be OKHCIUTENbHO-BoccTaHOBUTENbHBIE mmapbl: KNO,;, KNOjz; u Pb(NOg3);, PbO..
[Tonp3ysich TaOMUICH CTAaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMATIOB, COCTAaBbTE



ypaBHEHHE BO3MOXKHOH pEaKkIMu B  yKa3aHHOU (HNO3). Paccuwmraiite 3HaucHHe

JJIEKTPOABUIKYILEH CUIIBI PEAKIUU.

cpene

Jdomamnee 3aganne Ne 5
Imo TeMe «3JIEKTpOXI/IMI/I'-IeCKPle CUCTEMbD»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXUMHUCCKUE CHCTEMBI»: IIEpBas 3a/ja4a OLIEHUBACTCS B
1 Gam; BTOpas — B 1,5 Gamna; Tpeths — B 2,5 6amia.

3amaga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPABHEHUS OSJEKTPOJHBIX MPOIECCOB U  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3ylomeld peakiuy, NPOTEKAroIe mnpu padoTe rajabBaHUYECKOTO 3JIEMEHTA
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuunraiite DJIC (E) rajpBaHHYECKOro 3JIEMEHTA MPHU CTAHAAPTHBIX
YCIIOBHSIX.

[IpuHsiB MOTEHIIMAT aHOAA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTHOHOB MeETa/la B KaTOAHOM pacTtBope, mnpu Kotopoir DJIC raapBaHMYECKOTO 3JIEMEHTA
ymenbiuutes Ha 0,02B.

3amaga No2

[IpuBenuTe CXEMBI JJCKTPOAHBIX TPOIECCOB M  MOJCKYISPHBIC YPAaBHCHHS PEaKIIHiA,
MIPOTEKAIOIIUX [IPH JJIEKTPOXMMUYECKON Koppo3uu ranbanomapsl Co/Ni: a) B kucioii cpeae; 6) BO
BJIQYKHOM BO3/yXe€.

Onpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHUCIOHM cpene 3a 20 MHH, €ClIM CKOPOCTh
koppo3uu cocrasuia 0,01 r/4.

3amaya Ne3

CocraBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHUS JJIEKTPOIHBIX MPOLIECCOB (aHOJ HWHEPTHHIA) H
MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, IPOUCXOAIIEH MPHU dNIEKTPOTU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Beruucnure (akTudeckoe KOJWYECTBO MeETalla, MOJYYEeHHOTO Ha KaTOJE TPHU DIICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIK3 TPOBOAMWIN B TeueHHH | 4. BeIXoa MeTaiia mo ToKy cocTaBui 85%.

YKakuTe BO3MOKHBIC TPUYNHBI YMEHBIIICHUS BBIXO/[a METaJlIa TI0O CPABHEHHIO C PACUCTHBIM.

BapuaHT 1oMalHeil KOHTPOJIBLHOI PadoThI

BAPHUAHT Ne 1

CHCTeMAa 3JIEMEHTOB
CTpOeHHUe aToMa

TEMA 3AJJAHHUE
3aganne 1. OKOHYAHHE SIEKTPOHHOH (GOpMymBI ....65°6p". Vkaxnure
IIOJIO)KEHHE DJIEMEHTa B MEPUOAMYECKOM CHCTEME: IMEpUOoJ, TpyIIy,
Tema 1. HOArpyIIy, Ha3BaTh eMeHT. CocTaBbTe NIEKTPOHHYIO (GOPMYITy aTroma
Ilepunonnueckas AIIEMEHTA. YKaXHUTE JJEKTPOHHOE CEMENCTBO, METAUl MM HEMETAIUI.

CocraBpTe  3JEKTpOHHO-Tpaduueckyro  Qopmyny ais
AJIEKTPOHOB B HOPMAaJIbHOM COCTOSIHUU.
3aganme 2. VYka3arb BCE KBAHTOBBIE 4YHMCJIA I  DJIEKTPOHOB,
OTBEYAOIINX CICAYIONIEH YIIEKTPOHHOMN hopmyie 5p°

YKa3aHHBIX

Tema 2.
KucioTHO-0CHOBHEIE
CBOJNCTBA BelIeCTB

3apanune. CocraBbTe ypaBHEHHUs PEAKIMi, IPXU TOMOIIN KOTOPBIX MOKHO
OCYIIIECTBUTH CJENYIOIINE TPEBPALLECHUS
Zn — ZnO — ZnCl, — Zn(OH),—>Nay[Zn(OH)4]

Tema 3.
XuMnueckas
TEePMOAUHAMMKA

3amanue 1. [{na peakuun FesOyky + Hyr) = 3Fe0yq + H.O onpenenure
BO3MOJKHOE HAIPaBJICHUE CAMOIIPOM3BOILHOTO TEYCHHUS] PEAKIMH TPHU
CTaHJAPTHBIX YCIOBHUAX W TpU Temmeparype t =1227°C, ecnu TeruioBoi
a(hexT 10 3a1aHHOI TeMIepaTypbl He U3MEHHTCS.

VYkaxuTe: a) BBIISISIETCS WM TOIJIONIASTCS SHEPTHs B XONE pPeakiyu; O)
MPUYMHY HAWJIEHHOTO W3MEHEHMs SHTpOIMH. Paccuuraiite temmeparypy, npu




KOTOpPOH YCTAaHABJIMBACTCS PABHOBECUE M MPOUCXOJTUT CMeHa 3Haka AG.
3aganue 2. Bprmcimire TerioBoit addexr peaximm 3FesOsny + 8Alk) =
4A1O3K) + 9Fek), MONB3YACh CTAHIAPTHBIMU SHTAIBIMAMH O0pa30BaHUS
pearupyronux BeriectB (npmwioxkeHre 3). CKOJIBKO TEIUIOThI BBIICIHMTCS
(mornoturcst) mpu 0Opa3oBaHuy BeriecTsa Fe B komuecTse 56 17

Tema 4.
Xumuueckas
KHHETHKA U
XMMHYEeCcKoe
paBHOBecHe

3aganmne 1. TemmeparypHbiii KodpduuueHT peakiuu paseH 2,5. Kak
U3MEHUTCS CKOPOCTh PEAKIMU: a) MPU HOBBIIIEHUH TEMIIepaTypsl oT 60
1o 100°C; 6) mpu oxnaxaeHuu peakunonHoi cmecu ot 50 o 30°C?
3apanue 2. /liis o6parumoit peakunu FesOuy) + Hary = 3FeOk) + H0(r
3aMUIINTE BbIpaKEHUE KOHCTaHThl paBHOBecust AH®, k/[x =+ 69,8.
[IpennoxuTe cocoOb! yBEINYEHHS KOHLIIEHTPALIUH [TPOTYKTOB PEaKIIUH.

Tema S. PacTtBopbl

3anpanue 1. B 180 mu Boasr pactBopeno 20 r cynbdaTa MapraHia.
[Tomyuuncst pacTBop TioTHOCTHIO 1,101 1/Mi1. Beraucnute MOSIpHYIO,
HOPMAJIbHYIO, MOJISUTbHYIO KOHIIEHTPAIMHA U MacCOBYIO JOJIO
pPacTBOPEHHOI'O BELIECTBA.
3aganue 2. CocTaBbTe MOJIEKYIAPHbIE U HOHHO-MOJIEKYIISPHbIE
YpaBHEHUs pEaklMii B3aUMOJEHCTBHS B paCTBOpPax MEXY:

Bi2(504)3 u NaOH; FEC|3 u H,S;

NH;OH u MnC|2; H,SO4 u Ba(OH)z.
3aganue 3. CocTaBbTe HMOHHO-MOJICKYJSIPHBIE U MOJEKYIspHBIC
ypaBHeHust ruaponusa cojieir Na,SiOs, ShCls, Rb,SO,. Kakoe 3naucHue
pH (>7, <7) uMer0T pacTBOPBI TUX COJICH?

Tema 6.
OKHCINTETBLHO-
BOCCTAHOBHTEJIbHBIE
CBOJiCTBa BellecTB

3apanue. MeTo10M AJIEKTPOHHOTO OanaHca moaoepure KodpPuueHTsl B
YPaBHECHHUSX, YKAKUTE OKHCIUTEIIb U BOCCTAHOBUTEIb, HATMIIIUTE
AIIEKTPOHHBIC YPaBHEHUS MPOIIECCOB OKUCIECHUS U BOCCTAHOBJICHHUS
Hs;PO3; + KMnO,4 + H,SO,4 = H3PO,4 + MnSO4 + KoSO4 + HO

CuSO4 + H3PO;, + H,O = CuH + H3zPO4 + HySO,

Tema 7.
DJIeKTPOXMMHUYECKH e
CHCTEMBbI

3aganue 1. /{51 ranpBaHMYECKOTO 3JIEMEHTA, 00Pa30BaHHOTO
IUTACTUHAMU U3 METAJJIOB

Zn u Ag, NOTPYKEHHBIX B paCTBOPBI UX COJIEH C KOHLIEHTpalMeld HOHOB
METAJIJIOB

A™ =0,01u B™ =0,05

1) cocraBbTe CXeMy ralibBAHUYECKOTO DIICMEHTA,

2) HANUIIUTE YPaBHEHHUS 3JICKTPOHBIX MPOIECCOB U TOKOOOpa3yromien
peaKInu;

3) paccumMTalTe MEKTPOIBIIKYIIYIO CHITY FaIbBAHUUECKOTO DJICMEHTA.
3aganue 2. CocTaBbTe ypaBHEHUS DJIEKTPOIHBIX IIPOLECCOB (aHOJ
WHEPTHBIN) U MOJIEKYJIIPHOE YpaBHEHUE PEAKIINH, TPOXOALIEeH pu
AIIEKTPOJIM3E paciliaBa WM pacTBopa 3jekTponuta pacmias CaCly
BrruncnuTe Maccy MeTasuia BbIICTUBIIETOCs Ha KaToe, €Ciu
AIIEKTPOJIU3 NMPOBOAWIM Tipu cuiie Toka A =10,0. B TeueHue Bpemenu = 2,5
4.Bexox Meraia o Toky Bt coctapuin  98%.

3aganue 3. CocTraBbTe ypaBHEHUS JIEKTPOIHBIX IIPOLECCOB U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH, IPOTEKAtoIIel mpu
AIIEKTPOXUMHUYECKON KOppO3uH rajibaHonapsl: Pb - Sn

a) B KUCIIOM cpefie;

0) B aTMocdepe BIaXXHOTO BO3/yXa.

N =

KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM

KoHTpoJsbHbIe BONPOCHI 110 TeMe «XUMHYecKas TePMOAUHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJIUHAMUKHU: TOHSITHE CUCTEMBI, BUIbI CHCTEM.
TepmoauHaMu4yeckre napaMeTpbl U QYHKIIUU COCTOSTHHS CUCTEMBI.
Bryrpennsis sueprus. Pabora. Termora.
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[TepBbIit 3aKOH TEPMOAMHAMUKH (BBIBOJ).

DHTanbnus Kak (QYHKIUS COCTOSIHHSI CHCTEMBI. DHTAIBIINSI 00pa30BaHuUs BEIIECTRA.
TennoBoit 3¢dekT XuMmudeckor peakiuu. DakTopel, BIMAIONIME HAa TEIIOBOH A(hdeKT
XUMHUYECKOW PEAKLUU.

Tepmoxumusi. 3akoH ['ecca.

CnenctBus u3 3akoHa ['ecca.

OHTpoNuUs KaK GYHKIIHS COCTOSHUS CUCTEMBI.

BTopoi1 3aKOH TEpMOAVHAMUKH.

TpeTuii 3aKOH TEPMOIMHAMUKH.

Ouneprus ['m60ca.

Hanpagnenue caMonpon3BOIbHOTO MPOTEKAHUSI XUMUUECKUX PEAKIIUA.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYeCKAsA KHHETHKA»

Xumunyeckas KuHetuka. CKOpoCTh XUMUYECKOM peakuu U METO/IbI €€ PETryJINPOBAHMUSL.
BiusiHue KOHLIEHTpaK Ha CKOPOCTh XUMHUYECKON peakLuu (3aKOH AEHCTBYIOLINX Mace).
Bnusiaue Temmepatypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [IpaBuno Bant — F'odda.
Teopus akTUBHBIX CTOJIKHOBEHHMI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEPreTUYECKas AuarpaMmma.

Kpusas Maxkcgenna — bonbiimana. DHepreruueckuii 0apnsep.

Karanuruueckne CUCTEMBI.

Bimmstnue xaranusaropa Ha CKOPOCTh XMMUYECKON pEaKIUu.

['oMOreHHBI 1 reTepOreHHbIN KaTalus.

KonebarenbHble peakuuu.

Xumnueckoe paBHoBecre. OOpaTuMble U1 HEOOpaTUMBbIE PEAKLIUU.

KoHcTanTa XMMHYECKOro paBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BnusiHue KoHIIEHTpaluy, JaBiIeHUs U TEMIIEPATypPhI.

®da30BbIe PABHOBECHS.

®a30BbIe AUArpaMMBbl JJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KOHTpO.]II)HbIe BOITPOCKHI IO TEME «PaCTBOpr»

[TonsiTue pactBopa. PactBopumocTs BemecTBa. PacTBopuMocTs rasa.

PactBopbl. CnocoObl BBIpaXEHHS KOHILIEHTPALlMM pAacTBOPOB (MaccoBast [J0Js, MOJspHas
KOHIEHTpaIsl, MOJISIpHAs KOHLEHTpaLKs SKBUBAJIEHTa, MOJIbHAS JIOJIS, TUTP).

Konnurarusasle cBolicTBa pacTBOpoB. M aeanbHelil pacTBop.

3axonsl Payns: I (Tonomerpuyeckuit) u Il (30ynnnockonuueckuit 1 KpHOCKOMUYECKHIA).

Ocmoc. Ocmotnueckoe naBiaeHue. CxemMa 0CMOMETpA.

Kuci10THO-OCHOBHBIE B3aMMOJIEHCTBHS BEIECTB.

HonHasi Teopusi KUCIOT U OCHOBAaHMHW AppeHuyca. OCHOBHBIE NOHATHUS U IOJIOXKEHUS TEOPUU
Appennyca.

Jucconmanuss KHCIOT, OCHOBAaHMM W COJIEH C TOYKHM 3pEHUS HOHHOW Teopuu AppeHuyca
(mpumepsI).

Crenenp qucconnanuy. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Jucconmanus ciadbix 31eKTpoiauToB. KoHcTaHTa Arcconuaim.

3akoH pa3basienus OcTBaibaa.

Peakiiun moHHOTO 0OMEHA MEXKITY AJIEKTPOJIUTAMHU (Ha MpUMEpe peakifii oOpa3oBaHus cIaboro
IIEKTPOJINTA, OCAAKA U raza).

[IpousBenenre pacTBOPUMOCTH.

HonHnoe npousseneHue BoAbl. BONOPOIHBIN U TUAPOKCUIIBHBIN IOKa3aTENIN.

I'maponus coneit. Tumsl rugpon3a comnen.

KonuuecTBeHHBIE XapaKTEPUCTUKH NTPOLIECCA THIPOIH3A.
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@DakTOophl, BIUSIOUINE HA TPOLECC TUIPOIH3A.
KoHTpoJibHbIe BOnpockl 10 TeMe «/lucnepcHble CHCTEMbI»

I'ereporennsie cMecu. JlucnepcHble CUCTEMBI.
Hucnepcaocts. Kimaccudukanum qucrepeHbIX CHCTEM.
Konnounueie pactBopsl. JInoduabHbie U 110POOHBIE KOIOUIBI.
Crioco0bI mosryueHus KOJUTOUTHBIX PACTBOPOB.

CrpoeHue KOJUIOMIHBIX YacTHLI.

[IpaBuino ®@asHca — [leckosa.

Y CTOMYMBOCTH KOJUTOUAHBIX cucTeM. CTaOUITN3aTOpPHI.
Koarynsuust mnoduibHbIX 1 TM0(POOHBIX KOJIJIOUIOB.
CenumeHTanus KOJJIOUOB.

Koarynsauus KoJIOMAHBIX paCTBOPOB 3JIEKTPOIUTAMMU.
[IpaBuno llyneue — Napau. Koarynupytomas crnocoOHOCTb.
Onrtuyeckre cBOMCTBAa KOJUIOMAHBIX PACTBOPOB.
DNeKTpUUECKHUE CBOICTBA KOJUIOUHBIX PAaCTBOPOB.

KounTtpoJbHbie Bonpochl 1o TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoiecchbn»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
OKHCINTEILHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA BCIICCTB.

Baxuelime oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKMCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPUMEPHI).
OKHCIUTENBHO-BOCCTAHOBUTEBHBIN TOTEHIIAAI.

VYpaBuenue HepHcra.

CocraBieHHE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUI.
HaHpaBJ’ICHI/Ie OKHUCIHUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

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

DnekTpoxumMudeckue cucteMbl. Kimaccudukarus 31eKTPOXUMUYECKHUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE Pa3/iena «METal — pacTBOP».
[ManpBanmveckwmii amemenT Jlannams — Skoowu.

DIEKTPOABUKYIAsA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

W3mepenne SIEKTPOMHBIX TMOTEHIIMATIOB. Psi  CTaHAApTHBIX AJIEKTPOJIHBIX MOTEHITUAIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HAIPSKEHUI.

VYpasuenue HepHcra.

DIIEKTPOIN3 PacIUIaBOB U pacTBOPOB. KaToaHbIe M aHOAHBIE TPOLIECCHI.

O6benunenHbli 3akoH Papazest. Berxo mo Toky.

Kopposus metannos. Knaccudukaiiys KOppo3HOHHBIX MTPOIECCOB.

Xumuyeckasi Koppo3usi.

DIEKTPOXUMUYECKass KOPpO3usa. AHOJHOE OKHCIEHHE MeETallla U KaTOJAHOE BOCCTAHOBJIEHUE
OKHCTTUTES.

[Tpumepsl KOPPO3UU B KUCTION cpejie U aTMOCHEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3amuTa METaioB OT KOPPO3HH.

3alUTHBIE TOKPBITHS.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3aIUTHl OT KOPPO3UU METAILIOB.

XUMHUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKUHN AJIEMEHT.

XUMHUYECKUE UCTOUHUKH TOKA. AKKYMYJISITOPHI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOINIMBHBIE JIEMEHTHI.



7. OueHOYHbIE CpeICTBA /1JIsl IPOBeAeHUs POMEKYTOUHOM aTTecTaluu
[Ipomexxyrounast — aTTecTalusi MMEET  LENbI0  ONPEACNIUTh  CTENEHb  JIOCTHKEHUS
3aIIaHUPOBAHHBIX PE3YIHTATOB OOYUEHUS MO JUCIUILIMHE 32 ONPEICIICHHBIN epro] 00ydeHusl.

a) Ilnanupyemble pe3y/jbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOI aTTeCTANNH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-1

CIIOCOOHOCTBIO MPEJCTABIATh aJEKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HaHUN HAYYHYIO KAPTUHY MHUpPa Ha OCHOBE 3HAHUS OCHOBHBIX IMOJIOKEHUMN, 3aKOHOB U
METOJIOB €CTECTBEHHBIX HAYK U MAaTEMaTUKHU

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
MTOJI0KEHUS u 3aKOHBI,
MTO3BOJISTIOIIINE MIPEICTABIISTh
aJICKBaTHYIO COBPEMEHHYIO
Hay4YHYIO KapTUHY MHPA,

- COBPEMEHHBIEC HaIpaBJICHUS
Pa3BHUTHS HAYYHBIX TCOPUIA;

- METOJbl  TEOPETUYECKOro H
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIaCTH XUMUHU

Hepeuenb meopemu4ecKux 6onpocoes

16.
17.

18.
19.
20.
21.
22.
23.

OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHCTEMA, TEPMOJAMHAMUYECKHUE I1apaMeTphbl
CUCTEMBI, (PYHKIIMH COCTOSIHUS cUCTEMBI. I1epBbIil 3aKOH TEPMOIMHAMUKH.

DHepreTuka XMuMUYECKUX ITPOLIECCOB.

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

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

Oneprus ['m66ca. HanpapiieHUs: XUMHUECKUX TIPOIIECCOB.

Xumnueckasi kuHeTuka. CKOpOCTh XMMHUUYECKOW peakiuu. CpelHssl U UCTUHHAsT CKOPOCTH
peaxkunu. Kunerndeckas kpupasi.

CKOpOCTh peakliui U METOAbI €€ PEryJIUpPOBAHMUSL.

Bnustaue Temriepatypsl Ha cKOpocTh peakuuu. [Ipasmno Bant-I'odda.

DHeprus akTUBallMi. AKTUBHPOBAHHBIN KOMILJIEKC. Y paBHEHHE AppeHuyca.

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

. KaranuzaTopsl 1 kaTanuTHueCcKHe CUCTEMBI. | eTepOreHHbIN KaTalus.

. XUMUYeCKoe paBHOBecHe. KoHCTaHTa XMMUYECKOTO paBHOBECHSL.

. Cmemenne xumuueckoro paBHosecus. [Ipunnun Jle arense.

. PactBopel. CriocoOBI BhIpaXeHUsI KOHIIEHTPAIIUK PACTBOPOB.

. PactBOpHI 3nekTponuToB. CTeNeHb U KOHCTaHTa JEKTPOJIUTUUECKOW TUCCOIMAMU. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconmanus KUCI0T, OCHOBaHUH, coneil. AMGpOTEepHbIEe HIEKTPOIHTHI.

PactBopumocTs. IlpousBenenue pacTBOpUMOCTH. YCIOBHE OOpa3OBaHMS W PACTBOPECHHS
OCaJIKOB.

Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'maponus coneil. CTeneHb U KOHCTaHTA THIPOIU3a.

Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110oOHbIE KOJUIOUIBL.

CtpoeHne KOJTOUIHBIX YacTHULl.

Koarynsiiust KoJuIouHbIX pacTBOPOB.

OKHUCINUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBa BemiecTB. Kiaccupukanus OKHUCIHUTENBHO-




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
oOyueHus
KOMIIETEHINH
BOCCTAaHOBUTEJIbHBIX PEAKIUH.
24. DNeKTpOXUMUYECKUE CUCTeMBI. 3aKkoHbl Dapajes. DIEKTPOTHBIN MOTCHIIHA.
25. N'anpBarmYeckuii aemMeHT Jlanusis Axoou.
26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOJIN3 paciuiaBoB. [I[puMeHeHHE AIEKTPOIH3a.
27. DnexkTposn3. AHOJIHBIN M KaTOJHBIN MPOIECCHI MPU AIEKTPOIU3e pacTBOpoB. [Ipumenenue
AJEKTPOJIU3A.
28. Kopposus. Bunbl kopposzun. CriocoObl 3a1IUThl METAIIJIOB OT KOPPO3HH.
YMethb - pemiaTth ~ pacyeTHble  3aJa4uM Ilpumepnvle npakmuueckue 3a0anun:
MIPUMEHUTENHHO K Marepuany 1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOMN
MIPOrpamMmBl; TOKOOOpa3yromel peaknuu, BeIMUCIUTh DJ[C raJlbBAHHYECKOTO 3JIEMEHTAa, €CIIM KOHIICHTPAIHH
- IPOTHO3UPOBATH BO3MOXXHOCTH | MOHOB METAJIJIOB PaBHBbI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/JI.
MIPOTEKAHUS CaMOTIPOU3BOJIBHBIX 2. Hammcath MOHHBIC W MOJICKYJISIPHBIC YpaBHeHUS peakuuid ruaposmsa coneit: KsPOy, NaySOy,
MPOIIECCOB B paznuyHbix | ZNCl,.

XUMHNYCCKHUX CUCTEMAX

3. 3aKOHUYUTH YpaBHEHUsI peakLUii, HAMCaB UX B MOJIEKYJISPHONW U MOHHOM popmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuna kaibiusa conepxutcs 478,8 r Ca(OH),. [InmotHOCTH pacTBOpa
1,14 r/mn. Paccuuraiite: o(Ca(OH),); Cy; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKACIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHINA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + HoO —.

6. Hamucath SJ€KTpOHHBIC YpaBHEHHUS JJICKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromeit peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/II.

7. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMMKMCAB UX B MOJIEKYJISPHOU U MOHHOM opmax:

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

8. HammcaTh ypaBHEHUS peakluii THIPOJIN3a B MOJIEKYIipHOM M HoHHOM Buje: Aly(SO,)3, KCI,
Na,SOs.

9. HamucaTth SJEKTPOHHBIE YpaBHEHHUS OAIIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TralbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwim B 100 r Boapl. [TOTHOCTH MOTYy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. HammcaTh S7I€KTPOHHBIE YpPAaBHEHUSI AJIEKTPOIHBIX MPOIECCOB, YPABHEHUE CYMMAapHOM
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TOKOOOpa3yromeil peakuuu, BoIYUCIUTh DJ[C rajbBaHMYECKOTO 3J€MEHTa, €ClIM KOHIICHTPAIUH
MOHOB MeTaiuioB paHbr: [Mn?]=0,01 mous/x1, [Ag*]=1,0 Moub/1.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHi, HATUCAB UX B MOJICKYJISIPHOM U HOHHOM BHUJIE:
MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTB nporekanus peakuuu CaOqy + 2 Cgo =
= CaC; (v + CO(, AH; = 460 x/I)x npu crannapTHeIX ycnoBuax. Paccuuraiite TemnepaTypy Hadana
peakiuu, ecan  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 J[x/Monb-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIINIA:

KMnQO4 + NaNO, + H,SO,4 —, CI‘z(SO4)3 + Br, + NaOH —.

15. Onpexnenure TepMOJMHAMHYECKYIO BO3MOXKHOCTB Ipotekanus peakuuu 2 Cly ¢y + 2 HoO(p
=4 HClyy + Oy (y, AH; = 115,6 x/I)x npu cTaHmapTHBIX ycioBusx. Paccuuraiite Temmeparypy
nauana peakuuu, ecian S(Cl)=223 Jix/mons K; S(H,0)=189 JIxx/mons-K; S(HCl)= 187 Ix/moins-K;
S(02)=205 JTxx/monbK.

16. Harucatpb ypaBHEHHsI peakiliii rHaIposin3a B MosieKy sipHoM 1 nonHoM Buje: CrCls, NaNOs,
K2COs.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHass peakuus mporekaer mo ypaBHeHuro Hy o + b ¢y = 2 Hly). Havanbnas
KOHLEHTpauusi Bojxopoaa 2,1 monb/n, noga 1,5 mons/n. Bo ckonbko pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopona?

19. B 640 mu Boasl pactBoprmiin 160 1 xmmopuna xenesa (I11). ImoTHOCTh mOTydeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Onpeznenurte TEPMOJUHAMHUYECKYIO BO3MOXHOCTb IpoTeKaHus peakiuu CS; ) +3 Oyp=
=CO; ) + 2 SO, (1, AH,; = -1075 kI mpu cTaHAApTHBIX YCIOBHUsX. Paccumraiite TemmepaTypy
Havana peakuuu, eciiu S(CS;)=151 [x/monb-K; S(02)=205 Tx/monb-K; S(CO2)= 213 Jx/monb-K;
S(S0,)=248 Jlxx/monb-K.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HauanbHas koHUEHTparus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute Bo CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIuu K
MOMEHTY, Korjia npopearupyet 0,7 monb/1 Bogopoaa?

22. Onpenenure TEpPMOAMHAMUYECKYIO BO3ZMOKHOCTD MTPOTEKaHUs peakuuu 2 ZNS (o + 3 Oyp) =
=2 7Zn0  + 2 SO, 1y, AH, = -890 xJI>x npu craniapTHeIX ycioBusX. Paccunraiite Temneparypy
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Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/monb-K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 JI:x/monb K.

23. HauasipHble KOHLIEHTPAlMK UCXOAHBIX BelecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () Obln
pasusbl 1,8 Monb/n SO; 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 monw/1 SO,?

24. B pactBope optodochoproit kuciaotel maccoir 1200 r m miotHocThiO 1,153 1/MA

coaepxutcs 312 r H3PO,. Paccunraiite: w(H3PO,); Cy; Cox; Cmy N(H3PO4) 1 N (H0); T.

Bnaners

- HaBbIKaMU IPUMEHEHUs
COBPEMEHHBIX XUMHYECKHX 3aKOHOB
u Teopuil B IpodeccruoHaIbHON
JESTEIIHOCTH;

- PAKTUYECKUMHU HaBbIKaMU
TEOPETUYECKOIO U
AKCIIEPUMEHTAIILHOTO UCCIIEIOBaHUS
JUI  aJIeKBaTHOTO IPEICTaBICHUS
Hay4YHOU KapTHHBI MUpa

Ilpumepnvle npakmuueckue 3a0anun:

1. JJna peakuuu CHy () + CO;, () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAllpaBJICHUE
CaMONPOM3BOJILHOTO TEYCHHS DPEAaKLIWW IPH CTaHJAPTHBIX YCIOBHSAX M Hpu  Temmeparype T
=927°C, eciu TemoBoi 3¢ (deKT peakuu 10 3alaHHON TeMIEpaTyphl HE U3MEHUTCS. YKaXuTe: a)
BBIJICJIICTCSl WIIM TIOTJIONIAETCS SHEPIHs B XOAE peakuuu; 0) MPUUMHY HAWIACHHOTO H3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe uepe3 KOHICHTPAIMK PEareHTOB KOHCTAHTHI PABHOBECHSI CICIYIOIIUX PEaKIHi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpablICHHE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKUui: a) NPH MOHWKEHUH TEeMIIepaTyphl, €CIM JaBJI€HHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CkOIbKO MWUTHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C MJIOTHOCTHIO 1,84 r/mi
notpebyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmux coieit moasepratorcs ruaponusy: NapSiOs. Cu(NO3),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHBbIE ypaBHEHHUS THAPOIM3a COOTBETCTBYIOMMX coieil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPBI ATUX COJIEeH?

5. 3onb runpokcuaa Maraus nonydeH nyreM cMmemmuBanusg 0,02 1 0,01H. pactBopa MgCly u
0,028 1 0,005 =H. pactBopa NaOH. Omnpenenure 3apsj 9acTUI] MOJY4EHHOTO 30JI1 W HAIUIIATE
(dbopMyiTy ero MULEIUIHI.

6. PaccunraiiTe >NEeKTPOABIKYIIYIO CHIYy M OIPENEINUTE HAIPABICHUE CaMOIPOU3BOIBHOTO
MPOTEKAaHUs PEaKIUU TMPU CTAHAAPTHBIX YCIOBUSAX, HCIONB3ysd 3HAUEHUS OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX NoTeHmanos HJ + H;PO, — J, + H3PO3; + H,0.

7. TlpuBegute cXeMbI SJEKTPOJHBIX MPOIECCOB M MOJEKYISPHBIC YPAaBHEHHS PEaKIIHiA,
MPOTEKAIOIINX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIaKHOM Bo3ayxe. Omnpenenute yObUIb MacChl aHOJA MPU KOPPO3UH B KUCIION cpene 3a 20 MuH,
€CJIi CKOpOCTh Kopposun coctaBuia 0,01 r/4.
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HIIEMEHT OrneHouHbIE CPEACTBA
KOMITCTCHIIHH 0byuenus
8. CocraBbTe 2JIEKTPOHHO-UOHHBIC YPAaBHEHHS AJICKTPOIHBIX MPOIECCOB (aHOJ MHEPTHBIN) H
MOJICKYJISIPHOE YpaBHEHHE pEakIUH, Mpoucxomsdmed mnpu snekrpoimuze pactBopa CoSOq,
Bbruuciure (akTuyeckoe KOJIMYECTBO MeETaylla, MOJYYCHHOTO Ha KarojAe IpPU DJICKTPOIIU3e
Co(NOg)2, eciu 37€KTpOIM3 MPOBOAMIN B TedeHnu 1 4. Beixon meramia mo Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYMHBI YMECHBIIICHHS BBIX0JIa METAJIJIA IT0 CPABHEHUIO C PACUETHBIM.
[1K-2

CIOCOOHOCTBIO aPTyMEHTHPOBAHHO BBIOMPATh M PEaIn30BBIBATH HA MPAKTUKE Y()(HEKTUBHYIO METOIUKY SKCIIEPUMEHTAILHOTO HCCIIEI0BAHMS TTAPaAMETPOB U

XAPAKTCPUCTHK II

pI/I60pOB, CXEM, yCTpOﬁCTB N YCTAaHOBOK 3JICKTPOHUKHN U HAHO3JICKTPOHUKU PA3JIMIHOT'O Q)YHKHI/IOHaJ'ILHOFO HasHa4YCHUA

3HaThb - OCHOBHOE 00OpyIOBaHHE U Ilepeuenv meopemuueckux 60npocos
METOJIUKH ITPOBEICHUS OIBITOB; 1. OcHoOBHBIE METOIBI XUMHUYECKOTO aHAIN3a.
- COBPEMEHHBIC METO/IbI 2. OcHOBHBIE TIPHOOPHI M 000PYIOBAHKE JIJIsI XHMHYECKOTO aHAJIM3a BEIECTB.
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS 3. Meroauku npoBeeHus OnbITOB. [IpaBuiia TEXHUKH 6€30MaCHOCTH.
B 00JIaCTH XUMUHU
Vmers - ONmpeaensaTh LeMW W 33Jaud Ilpumepnsle npaxmuyecKkue 3a0anus
HCCIEI0BAHUT; 1. Onpenenuth ¢ KaKUMU U3 yKa3aHHBIX HIDKE BEIIECTB MOXKET B3aMMOJEHCTBOBATH PAacTBOP

- BBIOMpATh HEOOXOIUMYIO METOJIUKY
JUTS TIPOBEICHUS HCCTIeIOBAHMS;

- TIIPOBOJUTH OSKCIEPUMEHTAIbHBIE
HCCIICIOBAHUS;

- IIPUMEHSATH MOJIy4YECHHBIE
pe3yJIbTaThl HA MPAKTHUKE

TUAPOKCUAA Kayus: MOoAoBoAopoaHas kuciora, xjaopun meau (II), oxcua yrimepona (IV), oxcun
ceunua (II), rugpokcun amoMuHHA, TUAPOKCUA aMMOHUsA. COCTaBbTE€ YPAaBHEHMSI BO3MOKHBIX
peaxkiuii B MOJIEKYJIIPHOW U MOHHO-MOJIEKYJIIpHOH (hopmax.

2. Ompenenute BO3MOXHOCTb BOCCTAHOBICHMsS oOkcuaa xene3a FezOs yrmepomom npu
cTaHIapTHBIX ycnosusx u temmneparype 1100 K. Peakius BoccranoBnenust FezO4: Fe3044) +4C ) =
= 3FE(K) +4COy

3. Temneparypublii ko3¢ dunreHT peakuuu paseH 2,5. Kak n3MeHHUTCS CKOPOCTh peaklMu: a)
IpY NOBBIIEHUH TemnepaTypsl oT 60 1o 100°C; 6) mpu oXJIakIeHUN peaKuOHHON cmecu oT 50 10
30°C?

4. lns obpatumoit peakuun FesOuyk) + Hypy = 3FeO) + HoOq 3anummunTe BblpakeHHe KOHCTAHThI
paBHoBecust AH°, kJlx =+ 69,8. [lpennoxute crnocoObl YBeTUYEHUS KOHIIEHTPALMH MPOIYKTOB
peaxkuu.

5. Ilpm mnpokanuBaHMM METAUIMYECKOTO THUTaHAa oOpasyeTcst Oesblii MOPOIIOK, KOTOPBIH
pacTBOpsieTCsI B KOHLEHTPUPOBAaHHOM CEPHOM KHCIOTE M CIUIABISIETCd CO IIEIoublo. YTo
npecTaBisier coboit 3To coeauHenne? Hanmummre ypaBHEeHUs BCeX YKa3aHHBIX peaKiuil.

6. CKOJBKO MWIIHIUTPOB 96%-HOro pacTBOpa CEpHOW KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mia
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noTpeOyetcs s npurorosieHus 2 i1 0,25M pactBopa?

7. Kakue BemecTBa M B KaKOM KOJIMUECTBE BbIAENATCA mnpu mnpoxoxaeHuu 48250 Kiu
anekTpuyecTBa uepe3 pactBop xsopuna mapranua (11)? CocraBbTe cxemy 3J€KTpOJIH3a 3TOTO
pacTBopa.

8. AmromuHuii ckienaH ¢ Menpro. Kakoil u3 MeTaiioB OyaeT KOppOAMPOBAThH B CPEAC CEPHOU
KHCJIOTHI M aTMoc(epe BiaaxHOro Bo3ayxa? CocTaBbTe CXEMbI AIEKTPOXHUMUYECKON KOPPO3UH.

Bnaners

-  METOJMKAMH HCCIEAOBAaHHUS H
HaBbIKAMH pabOTBl B  XMMHYECKOMN
naboparopuu;

- HaBBIKAMH TEOPETHYECKOrO0 H
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIaCTH XMMHHM U CIIOCOOHOCTBIO
OOBICHATH ux PE3YIIBTATHI
MIPUMEHHUTEIBHO K
npodeccCHnOHATEHOM JIeATEIBHOCTH,
- CHOCOOHOCTBIO U TOTOBHOCTBHIO
COUYeTaTh TEOPHUIO W TMPAKTUKY IS
pellIeHrs HHKEHEPHBIX 3a7a4

Ilpumepnsle npakmuueckue 3a0anu:
[TpoBecTn aHaAM3 BIUSHUS KOHIICHTPAIIUU HA CKOPOCTh XUMHUYECKOUN peakiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn

00pabOTKy TOJYYEHHBIX JaHHBIX C HCHOJB30BAHMEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJIOTHil. Pe3yabTaThl ONTOB MPEACTaBUTh B BUJIE TAOIHIIBI 1.
Tabmuna 1
Howmep O6beM, mIt Konuentpauus Bpewms Ckopoctb
OIIbITa Na,S,04 H,O H,SO, Na,S,03, 102 | mosmnenus peakuuu, 102,
MOJIB/JI MYTH, C !
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5

ITo nanHbIM TabIMIBI 1 TOCTPOUTH IpaduK 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT KOHIEHTpaIuU
THOCYNb(aTa HaTpUs, OTIOKHUB Ha ocu abcmucc koHneHtpamutoo NapS;Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIIMH.

Crenatpb BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAllMu THOCYIb(haTa HaTpusl.




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUECKHE BOIMPOCHI,
MO3BOJISIONIME OLEHUTh YPOBEHb YCBOCHHS OOYYAIOIIMMHUCS 3HAHUM, W TPAKTUYECKHE 3aJaHHUs,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BIaICHUH, MPOBOJIUTCS B opMe 3aUeTa.

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

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHo» - OOydYalIIUiCi JAEMOHCTPUPYET TOPOroBBId YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJIETIbHBIX 3HAHUM, YMEHUH, HABBIKOB, 00YYAIOIIUICS UCTIBITHIBAET 3HAUUTEIIbHBIC 3aTPYTHEHUS TTPU
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsICHEHHUS] HTHPOPMAIIMH, HE MOXET IMOKa3aTh HHTEJUIEKTYaJIbHbIC HABBIKH PEIICHHUS MTPOCTHIX 3a7ad.

8. YuedHOo-MeTOoAMYECKOEe H HH(POPMALIMOHHOE 0O0ecedyeHue THCIMTLINHBI

a) OcHoBHas JIuTEepaTrypa:

1. Ocnossl xumuu: yueonuk / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Beicmiee oOpazoBanue: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mata obpamenus: 14.10.2019). - Texkcr:
3IIEKTPOHHBIM.

2. Komnsma, JI. T'. Xumus : yue6noe nocodue / JI. I'. Komsna, JI. I'. Tapactok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. 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 (mata oOpamenusi: 14.10.2019). - MakpooObekT. - TeKCT : SMEKTPOHHBINA. -
Ceenenus goctynHsl Takke Ha CD-ROM.

0) lonojiHUTeILHAS 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 obOpamenus: 14.05.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus noctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cucremsl : mpaktukyM / H. JI. Mensgunuk, 3. P. MyminHa,
O. A. Mumypuna ; Marautoropckuii roc. Texunueckui yuH-T um. I'. M. HocoBa. - Maruuroropck :
MI'TY wum. I'. U. 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 ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctymHbl Takke Ha CD-ROM.

3. Konsma, JI. T'. OxucnutenbHO-BOCCTAaHOBHUTENbHBIC peakiud. OCHOBBI DIIEKTPOXHUMHUU :
yaebnoe nocodue / JI. I'. Konsiga, . P. Mymmuna ; MI'TY. - MarHHToropCK : MI'TY, 2015. - 58 c.
ui., TaoII. URL
https //magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : DJICKTPOHHBIN. -
NmeeTcs nedaTHbIil aHAJIOT.

4. Mumypuna, O. A. Xumuueckas kuHeTHKa. COCTOSTHUE XMMHYECKOTO PaBHOBECHS :
npaktukyMm / O. A. Mumypuna, 3. P. Mymmna, O. B. Epmosa ; MarHuTOropckuii roc. TEXHHUECKUI
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢
THUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.



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) MeToanueckue yKazaHusi:

1. Mumypuna, O.A. DHepreruka XUMHUYECKHX IPOILIECCOB: METOAMYECKHUE YKa3aHHUs K
nabopaTopHbIM paboTaM MO JUCHUIUIMHE «XHMHS» I OOYyYalomMXcs BCEX HAIpaBICHUN
MMOATOTOBKH M CTCIMAIbHOCTEH THEeBHOU (popMmbl oOyuenwus / O.A. Muirypruna; MarHuTOropcKuid roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2016. — 11 c. —
Tekcr : Henmocpe1CTBEHHBIM.

2. Komsanma, JLI. Xwumudeckas TepMOAMHAMHUKA: METOAWYECKHE  YKa3aHUSA UL
CaMOCTOSITENILHOM paboThl TO JUCHUIUIUHE «XUMHUS» Ui OOYyYaroIIMXCS BCEX HaNpaBJICHUN
MOATOTOBKM W crnenuaigbHocTedl Bcex (opm oOyuenust / JI.I. Komsma; Marautoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 18 c. —
Tekcr : Henmocpe1CTBEHHBIM.

3. Konsna, JI.I. CkOpOCTh XUMHUYECKUX pEaKIUi U XUMHUYECKOE paBHOBecHe: MeToauiecKue
yKa3aHUs K J1a00paTOPHBIM paboTaM MO JUCHUIUTUHE «XUMHUSI» U1 00yYaroIMXCsl BCeX HalpaBIeHH
MOATOTOBKH U crnienraiibHocTel Beex Gopm ooOydenus / JI.I'. Konsna, E.B. Tapaciok; Marautoropckuii
roc. rexunueckuil yu-T uM. I'. . HocoBa. — Maruuroropck : MI'TY um. I'. K. Hocosa, 2020. -8 c. —
Tekcr : HenmocpenCTBEHHBIM.

4. PonmuonoBa, H.M. Xumuueckas KuHeTHKa. XHUMHUYECKOE pPAaBHOBECHE: METOAMYECKUE
YKa3aHUs JUIsI CaMOCTOSITENbHOH paboThl MO AUCHUIUIUHE «XHUMHUS» JUIS OOYdYalOMIMXCS BCEX
HampaBJIEHUH MOATOTOBKM M cHenuanbHOCTel Bcex ¢opm obOydyenuss / H.U. Pomgmonoma, A.IL
[TonomapeB; Marauroropckuii roc. texumdeckuii yuH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
um. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HenmocpeACTBEHHBIH.

5. Uymposa, JI.B. PactBopel: Meroamueckas pa3paboTka K JIabOpaTOpHBIM paboTaM IO
TUCHUILTNHE «XUMHS» A7 00YYaroIIUXCsl BCEX HAIpaBICHUM MOATOTOBKU M CHEIMAIBbHOCTEH BCEX
dbopMm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHudeckuid yH-T um. . U.
HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocoga, 2020. — 41 c. — TekcT : HenmocpeACTBEHHBII.

6. Uympora, JI.B. PactBophl: Merommueckas pa3paboTka K CaMOCTOSTENIbHOH paboTre To
TUCHUIUTNHE «XUMHS» A 00y4aroluXcs MO BCEM HANpaBIEHUSM MOATOTOBKU U CIENHMATBLHOCTIM
Bcex Qopm obyuenus / JI.B. Uymposa, 3.P. Mymiuna, O.A. Mumypuna; MarHuToropckuii roc.
texHnueckuid yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY nm. I'. M. Hocoga, 2017. — 26 c. —
TekcT : HemocpeACTBEHHBIM.

7. Konsna, JI.I'. KonnonaHele pacTBOpBI: METOJMYECKUE yKa3aHUs K Ja00opaTOpHOIl paboTe mo
JUCHUIUTMHE «XUMHS» A 00y4aromuxcs MO BCEM HAIpPAaBJIEHUSM MOATOTOBKU U CIELHUATIBHOCTAM
Bcex Gopm obyuenus / JL.I'. Komsna, JI.A. bonbsn; MarHuToropckuii roc. TeXHU4ECKUd yH-T UM. [
N. HocoBa. — Maruutoropck : MI'TY um. I'. W1. Hocoa, 2017. — 9 c. — TekcT : HenocpecTBEHHBIH.

8. Konsana, JI.I'. OxkucCIuTENTbHO-BOCCTAHOBUTENbHBIE PEAKLUU: METOAMYECKHE YKa3aHUS K
nmabopaTopHOU paboTe MO JUCIUTIINHE «XUMHS» JUIsl 00yUJarOIMUXCs BCEX HAIMPaBICHUHN MOATOTOBKH
u cneuuanbHocTed Bcex (opm oOyuenus / JL.I. Komsnma, E.B. Tapactok; Marautoropckuii roc.
texHnyeckui yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. K. Hocoga, 2020. — 10 c. —
TekcT : HenocpeACTBEHHBIN.

9. Komsama, JIL.I. OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUM W DAJICKTPOXUMHUYECKHE
IPOIECChl: METOAMYECcKas pa3padoTKa K CaMOCTOATENIbHOW pabore it 0OydyaromMXCsl MO BCEM
HaIpaBJIEHUSM TOJATOTOBKH M CIieHabHOCTAM Bcex (popm obOyuenus / JI.I'. Komsma, E.B. Tapacrok,
3.P. Mynnuna; Marauroropcekuii roc. texunueckuit yH-T um. I'. . HocoBa. — Marauroropck : MI'TY
nM. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HenocpeICTBEHHBIN.

10. Mumypuna, O.A. DJIEKTPOXMMHUYECKHE IPOLECCHl: METOAMYECKHE YKazaHUus K
nabopaTopHOi pPabOTe MO JTUCHUIUIMHE «XHUMHS» JUIsl OO0ydJaloImMXCs IO BCEM HANpPABJICHUSIM
MOJrOTOBKM M CHEIHATIBHOCTSAM BceX ¢opm obOyuenus / O.A. Mumypuna, H.M. Ponuonona;
Maruautoropckuii roc. Texunueckuid yH-T uM. ['. 1. HocoBa. — Marnuroropck : MI'TY um. I'. W.
Hocoga, 2017. — 13 c. — TekcT : HeoCpeCTBEHHBIH.

r) [Iporpammuoe obecnneuenne u UHTEpHET-pecypcebl:

IIporpamMmmHoe o0ecnieyeHune



Haumenosanue 110 No norosopa Cpox neficTens

JIMIICH3UH

MS Windows 7 Professional(uns| ;1597 16 1 08.10.2018 11.10.2021

KJIACCOB)

MS Windows 7 Professional 5y 757 17 o1 27.06.2017 27.07.2018

(m1st KIIaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpodHo

7Zip cB000JIHO pacnpocTpansemoe 10 0CCCPOUYHO

FAR Manager cB000IHO pacnpocTpansemoe [10 OECCPOYHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHGPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanwne kypca

CcrlUika

DOnekTpoHHas 0asza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MUBUC»»

https://dlib.eastview.com/

HanuonaneHas  uH(OpMaIMOHHO-aHATIUTUYECKAs]
cucteMa — PoccuickMii HMHAEKC HAy4HOIO
nutuposanns (PUHII)

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

ITouckoBas cucrema Axamemuss Google (Google
Scholar)

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

Nudopmanmonnas cucrema - EguHoe OKHO
JIOCTYyHa K HH(GOPMAIMOHHBIM peCypcaM

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

denepalibHOE  TOCYJApPCTBEHHOE  OIOKETHOE
yUpexKIeHUE «DenepanbHBIN UHCTHUTYT
MPOMBIIIEHHON COOCTBEHHOCTH)Y

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

Poccuiickas ~ TocymapcTBeHHass ~ 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. MaTrepua/ibHO-TEXHUYECKOE ODecredeHne T CIUUTIUHbI

MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecrneucHue JAUCIMITIIIMHBI BKIIFOYACT!:

Twumn 1 Ha3BaHUeE AyaIUTOpUHN

OcHalieHue ayuTopun

YuyebHble ayIUTOPUH JJIs MynbsTUMEIUWHBIE CPEACTBA XpaHEHUs, Ieperadyn |
NPOBEJACHUS 3aHATHIM npejcTaBieHust HHPOpMaIuu
JEKIIMOHHOTO THUIIA
YyeOHble ayAUTOPUH s O6opynoBaHue AJis BBITOJHEHUS J1a00paTOPHBIX padoT,
npoBeaeHHS T1abopaToOPHBIX XUMHYECKast OCy/1a, PEaKTHBHI,
3aHATUH, TPYNIOBBIX U Harmnsiiaeie Mmatepuanbsl: TaOIUIbI, CXEMBI, TJIAKATHI.
WHIWBHAYAITbHBIX KOHCYJbTAINH,
TEKYLIEro KOHTPOJIS U
NPOMEKYTOUYHOH aTTeCTaluu
Iomemenus mis [lepconanbubie koMmmbroTepbl ¢ makerom MS  Office,
CaMOCTOATENbHOH paboThI BBIXOJIOM B MHTEpHET M ¢ JOCTYIOM B 3JIEKTPOHHYIO
o0ydJarmIuxcs

nH(OPMALOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA
Tomemenus 1yist XpaHEHUs 1 Crennaxu, cef(pl 1711 XpaHEHUsI y4eOHOT0 000pYA0BaHUS

MPOGUIAKTHICCKOr0 OOCIY)KUBAHHUSA |  VIHCTPYMEHTHI ISl PEMOHTA 1a60paTOPHOTo
y4eOHOro 060pyI0BaHUs 060pyIOBAHMS.



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




