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Bonpocs! ajs1 codecenoBanus
1o JUCUMILIMHE XUMHUS (PU3HUYECKAS U KOJJIOMIHAS

Paznen 1. XuMuveckasi TepMOJAMHAMMKA U KHHETHKA

Tema: Ocnognble 3AKOHOMEPHOCMU RPOMEKARUA XUMUUECKUX npoUeccoa.

1. Kako#i 3HaK MMeeT 3HaYeHUE IHTANBIINN XUMUUECKOU PEaKIMK MPOTEKAOIIEH ¢
MOTJIOIICHUEM Teruia?

2. Paccumraiite TerioBoii 3¢ deKT, n3MEHEHHE YHTPOIIUU 1 U3MEHEeHue >Hepruu [ mooca
peaKkuuu:

4NH3(r) + 502(r) = 6H20(T) + 4NO(1)

Onpenenurte HaIpaBJIEHUE IIPOLECCA B CTAHAAPTHBIX YCIOBHSIX.

3. DKcriepuMEHTaJIbHO YCTaHOBJIEHO, YTO IPU B3aUMOJEHCTBUM 2,3T HATPUS C BOJOU
BbAEIUIIOCh 14,0 k/[k TermnoTsl. Beruncinute SHTaIbINIO peaKIUu.

4. Ilouemy 3HTaNIbIUS B3aUMOJAEUCTBUSA IMIPOKCUIA HATPUS C PA3IIMYHBIMU CHIIBHBIMU
OJIHOOCHOBHBIMH KHCJIOTAMH UMEET OJMHAKOBOE 3HAUYCHHUE.

Tema: «Kunemuxka xumuueckoii peaxkuuu. Xumuuecxoepaeuoeecue».

1. Yto uzyyaer xumuueckas kuaetuka? Kakue /1Be riiaBHbIE 4YacTU OHA BKITIOYAET?

2. Kakue Bbl 3HaeTe BapraHThl KJacCU(PUKALNA XUMUYECKUX PEAKLUN €
KUHETUYECKON TOYKH 3PEHHUS?

3. UeM NpUHIMNIHAIBHO Pa3JIMYalOTCd TOMOTEHHbBIE U T€TEPOTCHHBIE pEaKIu?

4. Yro Takoe cKOpocTh XUMUYeCcKoi peaknmun? KakoBa ee pa3MepHOCTH?

5. B xakux cinydasix UCTUHHAs CKOPOCTh B IAHHBII MOMEHT BPEMEHU COBNAAAET

CO CpeJIHEl CKOPOCTHIO 32 IPOMEXKYTOK BpeMEHU?

6. Uto 03HayvaeT 3HAK «KMUHYC» B onpeaesnennn ckopoctu v=— dC / dt? MoxeT nu
CKOPOCTh XMMHUYECKON peaKuu ObITh OTPULATETHHON?

7. Ot kakux (HaKTOPOB 3aBUCUT CKOPOCTh XUMHUUECKOM PEaKIINU a) TOMOTEHHOIT;

0) reTeporeHHoi? YKaxuTe, 1o KpatHeil Mepe, msaTh GakToOpoB, KOTOPHIE
OKa3bIBaIOT BIMAHUE HA CKOPOCTh XUMUYECKOMN PEAKIIUU.

8. B ueM cMBICTT 3aKOHA JEMCTBUS Macc?

9. KakoB ¢u3nyeckuil CMbICII KOHCTAHThI CKOPOCTU peakuuu?

10. Kakue (paxTopsl BIUAIOT Ha BEIMYMHY KOHCTAHTBI CKOPOCTH?

11. Yro Takoe mopsiA0K U MOJIEKYJIIPHOCTh peakuuu? Kakoe U3 3TuX NOHITHI
OTHOCHTCS K (POpPMATbHOM KMHETHKE, a KAaKOEe XapaKTepU3yeT MEXaHU3M MPOTEKAHUS
peakuun?

12. Kakue 3Hau€HUs MOT'YT IPUHUMATD MOPSII0K U MOJIEKYJIIPHOCTD peakiuii?
[IpuBeauTe NpUMEpHI.

13. B kakux ciayyasx MopsiioK U MOJIEKYJSIPHOCTb peakluidi COBNAAat0T?

14. Kak 3aBUCUT KOHLIEHTPALIUsI OT BPEMEHHM JIJIs1 PEAaKIMil HyJIEBOrO MopsaKa?
N300pa3ute rpaduk n3MeHEHNsT KOHIIEHTPAIIMHA OT BPEMEHH a) HCXOIHOTO BEIIECTBA;

0) mpoayKTa peakuy, €CIu MOPAI0K PEaKIuy 10 JaHHOMY BEIIECTBY paBEH HYIIIO.

15. Kak Ha nmpakTUKe N3y4aroT KHHETUKY XUMUYECKUX peakiuii?

16. Yto Takoe cnoxkHble peakiuu? UTo Takoe napasuiesibHble Mocie10BaTelbHbIE U



COTPSKEHHBIE XUMUYECKUE PEAKIUU?

17. Yto Takoe nUMHUTHpYIOIIast cTaaus mpoiecca? B kakux ciiydasx mpaBoOMEpHO
HCIIOJIb30BAHUE 3TOTO MOHATUSA?

18. UeM M0xHO 00BSICHUTH M3BEeCTHOE MpaBuiio Bant ['odda o TemneparyprOM
KO3 PuIMeHTe CKOPOCTU XUMUUYECKON peakuuu? UTo Takoe SHEpTUs aKTUBALINH?
[Touemy HemoOo0€e cToaKHOBeHUE YacThll 3 pexTuBHO? Moxete u Bol npuBecTu
IPUMEPHI peaKnii, MPOTEKAIOIINX MPAKTHUECKH MO 0€3aKTUBAIMOHHOMY MEXaHU3MY?

19. CripaBeisIMBO JIM yTBEPKIEHUE: YeM OOJIbIlle YHEPTUsl aKTUBALIUU, TEM MEHBIIIE
CKOPOCTh XMMHUYECKON PEaKIuu, YeM HUKE IHEPTUsl aKTUBALIUU, TEM CKOPOCTh
XUMHYECKON PEeaKIuy BhIlie?

20. Ecin 1itg 1ByX peaxkuuii:

a) OIMHAKOBBI KOHLEHTPAIIMHN pEarupyroLIuX BEIECTB U TEMIIEPATYPA, TO YEM
omnpeeNseTcs pa3auiyrie B CKOPOCTIX peakluid;

0) 0IMHAKOBBI KOHCTAHTBI CKOPOCTH, TO MPH KAKUX YCIOBUSIX OYAYyT OJIMHAKOBBIMHU UX
CKOpOCTH?

21. MoryT a1 JIB€ peakiuy MPOTeKaTh C Pa3HON CKOPOCTHIO MIPH OJHOM
TEMIIepaType, eCIIH OHHU XapaKTePU3yIOTCS OIMHAKOBBIMU 3HAYCHUSAMHA E,?

22. Jlaiite onpeneneHre oopaTuMoi peakiuu. Kak mocTuraeTcst XuMudeckoe
paBHOBecue? Kakue cymecTByIOT MOAXOIBI K OMPEISIICHUIO ITOTO COCTOSTHUS CUCTEMBI?

23. OIMHAKOBBI WK PA3TUYHBI 3HAYCHUSI KOHCTAHT CKOPOCTEH JJIsl MPSIMOUN U
oOpatHo#i peakiuu? OTBET NOSICHUTE HA IPUMEPAX.

24. Kak U3MEHSIOTCS CKOPOCTHU MIPSIMO U 0OpaTHOM peakluy BO BPEMEHH OT
Havasa peakiuu? Yem o0yclioBIeHA 3Ta 3aBUCHMOCTh?

25. Tlo KaKuM 3KCNEPUMEHTAIIBHBIM JTAHHBIM MOKHO CYJUTh O HACTYIJIEHUU
XUMHYECKOTO paBHOBECHSA?

26. Yto takoe koHcTaHTa paBHOBecus? Kak Bbl mymaete, mouemy KOHCTaHTa
paBHOBECHS HE 3aBUCHUT OT KOHIICHTpAIIMii peareHToB?

27. Ilpu kKakOM COOTHOIIIEHUH KOHCTAHT MPSIMOM 1 0OpaTHOM peakiliu B CUCTEME!

A+B < C+D paBHOBecHbIE KOHIIEHTPAIIUU BCEX pearupyrouInx BEeIECTB OyayT
OVHAKOBLIMU?

28. B ueM cX0/ICTBO M B YEM pa3IU4Me MEKIY COOTHOLICHUSIMH, ONIPENEISIOIUMU
TEMIIEPATYPHYIO 3aBUCHMOCTb KOHCTAHTBI CKOPOCTH M KOHCTAHTbI pABHOBECHSA?

29. Ha ocHOBaHMM SHEPreTUYECKON JUarpaMMbl peaklii OTBETHTE HA CIEIYIOIINE

BOIIPOCHI:

a) B UeM 3aKJII0YAETCs pa3indue MexAy TEPMOJINHAMUYECKUM U KUHETUYECKUM
MOJIX0JIaMHU K OMMCAHUI0 XUMHUYECKUX PEaKIINi;

0) moueMy He Bce TEPMOJAMHAMHYECKH BO3MOKHbIE PEAKIIUU OCYLIECTBISIOTCS B
NEUCTBUTEIHLHOCTH.

30. Kak BnusieT kaTanm3aTop Ha TerioBoil ekt xumuueckoit peakun? OTBeT
HOSICHUTBH NPU TIOMOIIN 3HEPT€TUYECKOMN TUarpamMmBl.

31. Katanus — 3T0 MOHATHE TEPMOAMHAMHYECKOE WM KMHeTHYeckoe? OTBeT
apryMeHTHpPOBATh.

32. YKaxuTe CXOJICTBA U Pa3INyUs B IPOTEKAaHUU TOMOTEHHBIX U IT€TePOreHHbIX
KaTaJTUTUYECKUX PEAKIUU.

33. Kak ¢ mo3umuii sHepreTHuecKoi [uarpaMmbl OOBbSICHUTB, UTO B ClTy4ae
TeTePOreHHOTO KaTallu3 CHIKAETCS SHEPTUsl aKTHUBAIMU U MPSAMOIL, 1 00paTHOM
peakuuu?

34. MOXHO J¥ C MCTIOJIb30BaHUEM KaTaJu3aTopa MOBBICUTH BBIXO]I IIEJEBOTO
npoaykra? Ecnu HeT — To 3aueM BooOIIe HY»EeH KaTaiau3aTop?



35. KakoBo orpannuenue npumenumoctu npunnumna Jle Hlatense?

36. OOBsicHUTE UCTIOJIB3YS U3BECTHBIE BaM COOTHOIIEHMSI TOYEMY B COOTBETCTBHH C
npunnunoM Jle [llarenbe noBeilieHUE TEMIIEPATYPHI CMEIIAET PABHOBECUE B CTOPOHY
HHIOTEPMHUUECKON PEAKIUH, a TOHUKEHHE — B CTOPOHY IK30TEPMHUUECKOM.

37. Het mu BHYTpEHHETO MTPOTUBOPEYUHUS B YTBEPKICHUN «H3MEHEHUE
KOHIICHTPAIUN PEareHTOB CMEIIAET MOJIOKEHUE PAaBHOBECHS, TOTOMY YTO KOHCTAHTa
pPaBHOBECHS OT KOHIICHTPAIIMA HE 3aBUCUT»?

38. Kakue cymiecTBytoT crocoObl CIBUTa PaBHOBECHSI, HAIIPUMED, BIIPABO 32 CUET
BIIUSIHUSI KOHIIEHTpaluii pearenToB. [IpuBenure mpumepsl.

39. MoxeT 11 peaqn30BaThcs ciydaid, KOT/la COCTOSIHUE PABHOBECHSI HE 3aBUCHUT:

a) OT TeMIIepaTypsl; 0) OT JABJICHUS; B) OT KOHIICHTPALUH PEareHTOB.

40. Jlanb! aBe peaknuu npotekarontue npu temmeparype 400 °C

a) N2+ 3H2 < 2NHj3;

6) 2Hz + O2— 2H20 (1).

Kak MOHO OlleHUTh BIUSHUE AABICHUS HA 3TH MPOIECCH ?

[Ipu coGecenoBanuu Bce BepHbIe 0TBETHI OepyTces 3a 100%, Torna otMeTka
BBICTaBIISIETCSI B COOTBETCTBUMU:

Oyenka «3aumeHo» BBICTABIISIETCS, €CJIA CTYIEHT YCBOWJI OCHOBHOM
y4eOHBIN MaTepHall, HECMOTPS Ha 3aMETHBIE MPOOEITbl, HETOYHOCTH, HO
TaKue, KOTOPbIE HE CITYXKaT NPEMsITCTBUEM ISl TaJbHENIIEro 00y4eHUsl.

Oyenxa «He3aumeno» BHICTABIIACTCS, €CIIU CTYIACHT UMEET TTOBEPXHOCTHBIC
3HaHUSA NPeIMETa, B paboTe 0O0JIbIIOE KOJIUYECTBO OIIMOOK.

Bonpocs! 1151 TeCTUPOBAHUA
M0 AUCHHUIUINHEe XUMHS (PU3HYECKAs U KOJJIOUIHAS

Paznen 2. OcHoBbI QU3NYECKON M KOJJIOUAHOW XUMHUU

Tema: «OKucaumenbHo-60CCMAHOGUM E/IbHbBLE peaxkuuu)).

1.CteneHb OKHCJIEHUS ATOMA B COCAUHEHUH — ITO...
A) Yucino ero BaJIEHTHBIX DJIEKTPOHOB,
b) YcnoBHBIi 3apsi pu YCIOBHUH, YTO BCE CBSI3U MOHHBIE.
B) Yncno 251eKTpoHOB, HEAOCTAIOLIEE IO 3aBEPLICHUS BHEIIHETO CIIOS.
') Yucno 35eKTpOHHBIX Map, CBA3BIBAIOIINX aTOM C COCETHUMHU aTOMaMHU.

2. Kakoil 13 JaHHBIX 3JICMEHTAPHBIX HOHOB CIIOCO0EH NMPOSABJIATH TOJBKO (PYHKIHIO

oKHucanTEaNA?
A)H*, B)H, B)I', I') Cu*

3. Kakoil u3 JaHHBIX 3JIEMEHTAPHBIX HOHOB CIIOCO0EH MPOSBJATH TOJBKO (PYHKLIHIO

BOCCTAHOBHUTEJIA?
A) Ca?*, B) Fe?*, B)H', I') Au

4. Kakoil U3 TaHHBIX CJI0KHBIX HOHOB CIIOCO0EH MPOSIBJIATH TOJbKO QYHKIIUIO
OKHMCJIUTEJIAA?



A) CrO4%, B) NHs*. B) AlHg, T') S,05%

5. Kakoii U3 JaHHBIX CJI0KHBLIX HOHOB crocooeH NMpPOABJIATDb TOJBKO (l)yHKIII/IlO

BOCCTAHOBHUTEA?
A) MnO.%, B) POs*, B)[l2I]", T) SiOs*

6. Kakoe u3 coennHeHuii 00,1a1a10T 1BOMCTBEHHOH (PyHKUMEH?
A) H4P207, B) NHsNO3, B) NaxCr207, T') KCIO4

7. Kakoe U3 npuBeJeHHbIX COeJUHEHU CIIOCOOHO K peaKkIuun
AUCHPONOPIHOHUPOBAHMSA ?
A) KCIO4, B) Brz, B) KMnOgs, I') NH3

8. B kakoM coeMHEeHNH XJIOP MPOSIBJISET CTeNeHb OKucaeHust +1?
A) CI20, B) CHsCl, B) CaCl, I') SOClI;

9. B kakoM CoeIMHEHUH CTeleHb OKHCJIEHHSI YIJIepo/ia paBHA HYJIIO?
A) CH3CH20OH, B) CH3COOH, B) (CH3)2.CO, T') CH3CHs

10. Cpenn JaHHBIX NPOLECCOB YKAKUTE OKMCJINTEIbHbIE MPOLECCHI.
A) H,02 — H20, B) MnOs —MnOs*, B) NHs" — NOs, TI)H02 — O2

11. Cpejllrl AAHHBIX MPOUECCOB YKAKUTE BOCCTAHOBUTEC/IILHBIC ITPOLECCHI.
A) H0;, —» H,0, B)MnOs —MnOs*, B)NHs* — NOg, I') H,0;, — O2

12. Kakue cxembl He 0TpakaloT nporexkanne OBP?
A) Cr,07% + H,0— 2CrO4% + 2HY, B) Zn + 2H* — Zn?* + Hy,
B) COs* + H,0 +C0,—2HCOg, ) Fe?* + NOg+ 2H*— Fe*" + NO; + H20

13. Kakue u3 npoueccoB oTHocsiTcs kK OBP?
A) O6pazoBanue 030Ha Bo Bpems rpo3sl, b) Ckucanue monoka, B) O6xur nupura (FeSz) mpu
IPOM3BOJICTBE CepHOIl kucaoThl, I') Ocenanue B3BEIIEHHBIX TPUMeEcei pu JOOaBIEHUH K
crounbiM BojiaM Al2(SOa4)3

14. B kaxoii cpeae nporekaeT NMpouecc BOCCTAHOBJIEHHUS IEPMAHTAHAT - HOHA 1O
cxeme: MnOs™ — MnO2?
A) Kucnoii, b) lllenounoii, B) Heiirpansuoii, I') Cpena He urpaet cyiiecTBeHHON poiu

15. B kakoii cpeie npoTreKkaer nMpouecc BOCCTAHOBJICHUS NIEPMAHIAHAT - HOHA 110
cxeme: MnOs — Mn?+?
A) Kucnoit, b) lenounoii, B) Heitrpansnoii, I') Cpena He urpaer cymiecTBEHHON poIn
16. B xaxoii cpeae nporekaeT Mpouecc BOCCTAHOBJICHHUS NIEPMAHIAHAT - HOHA 1O
cxeme: MNOs — MnO4%?
A) Kucnoii, b) Hlenounoii, B) Heifrpanshoii, I') Cpena He urpaer cyuiecTBeHHON posn

17. Kakue BemecTBa He MOI'YT BbIICJIATHCS NMPH B3aNMOACCTBUU Pa30aBJICHHOM
a30THOM KHMCJIOTHI ¢ AKTUBHBIMHM MeTaJlJIaMu?

A)NO2, b)Hz, B) N2, T') NO

18. Kaky1o ¢pyHKIHIO BBHINOJIHSIET MEPOKCH BOJOPO/Ia B OKMCJIUTEIbHO-
BOCCTAHOBHUTEJIBLHOM Mpollecce, ecJIH MPOAYKTAMH PeaKUMH SBJSIIOTCH MOJIEKYJISIPHbII
Kucjaopoa?



A) Oxucnurens, b) Boccranosurens, B) Peakunonnoii cpensl, I') PactBopurens

19. Kakyio ¢pyHKIHIO BBITIOJIHSIET NEPOKCHI BOAOPO/Ia B OKHCJIUTEIbHO-
BOCCTAHOBHUTEJILHOM Mpollecce, ecJIH MPOAYKTAMHI peaKUMu SBJSIIOTCH Boga?
A) PactBoputens, b) BoccranoButens, B) Peakunonnoit cpenpi, I') Oxuciaurens

20. Yemy paBeH (aKTOp IKBMBAJIEHTHOCTH XMMHYECKOH YaCTHIbI B po1iecce
OKMCJICHUsA?
A) Haumenbmemy o01meMy KpaTHOMY JJISl UMCIIa OTAAHHBIX M IPUHATHIX 3JICKTPOHOB,
b) Benmnuune, 06paTHO# YnCTy OTAaHHBIX JIEKTPOHOB,
B) Bennunne, 00paTHOM YUCITy IPUHATHIX 3JICKTPOHOB,
') Bennuune, 06paTHOil HaMMeHbLIEMY O0lIeMy KpaTHOMY JIJISl UMCiIa OTJAaHHBIX U IPUHSATHIX
AJIEKTPOHOB.

21. Yemy paBeH (paKTOp IKBMBAJIEHTHOCTH XMMHYECKOH YaCTHIbI B Ipoliecce
BOCCTAHOBJIeHHS?
A) Hanmenbliemy o0111eMy KpaTHOMY AJIs YMCJIA OTJAHHBIX U MIPUHSTHIX 3JIEKTPOHOB,
b) Bennunne, 00paTHOI YKCITy OTJAaHHBIX 3JIEKTPOHOB,
B) Benuunne, oOpaTHOM UnCIly IPUHATHIX AJIEKTPOHOB,
') Bennuune, 06paTHOil HaMMeEHbIIEMY O0IIIeMY KpaTHOMY JIJISl UMCIa OTJAAHHBIX U MPUHSATHIX
AJIEKTPOHOB.

22. Kak Ha3bIBalOTCSl OKHCJIHMTEIbHO — BOCCTAHOBUTEJIbHbIE PeaKIuH, B X0/1e
KOTOPBIX aTOMBI OJJTHOT0 H TOI'0 7K€ 3JICMEHTAa SBJSIIOTCH U OKHCJINTEJIeM, H
BOCCTAHOBHTEJIEM?

A) Peakunn caMOOKHCIEHHS — CAMOBOCCTAHOBIICHHUSL.
b) Peakuuu aucmyranuu.

B) BHyTprMoneKynspHble peakiuu.

I') Peakuyu qucnponopuuoOHUpOBaHUS.

23. Kakue M3 npeiiaraeMbiX ¢XeM NpeBpanieHuii COOTBETCTBYIOT
BHYTPUMOJIEKYJISAPHBIM OKUCJIUTEJIBbHO — BOCCTAHOBUTEC/IbHBIM peaKHHﬂM?
A) NHsNO3z — N0 + H.0
B) Cl + NaOH — NaxClOz + NaCl
B) S + NaOH — NapSO3z + NazS
I') (NH4)2Cr07 — N2 + Cr203 + H.0

24. OneHuTe NPABUJIBHOCTD CJCAYIOIIMX CYKICHHUI:
1) Bogopos B coenMHEHHSIX ¢ HEMETaUIaMH UMEET CTeTIeHb OKUCIIeHHs +1(kpome Oopa u
KPEMHHS), C MeTaJllaMH, O0pOM M KpEMHHEM - CTENIeHb OKHCICHHS BOI0pO/ia paBHa -1.
2) Kucnopon B okcuaax, Kak MpaBuiio, IMEET CTeNEHb OKKCIICHUs -2. B mepokcumax ero
creneHb okucienus pasHa -1 (H202, Na20»), B coenunennu ¢ propom — (+2) - OF2, B
cynepokcuaax — (-1/2), B ozonnmax — (-1/3).
A) Bepusl 00a cyxaenus. b) Herepusl 00a cyxnenus. B) BepHo Tonbko niepBoe CykIeHHE.
[') BepHo TOJBKO BTOPOE CYKICHHE.

25. OneHuTe NPaBUIBHOCTD CJIAEAYIOIIUX CYKICHMI:
1) ycnoBHBIH 3apsij1, MPUIIUCHIBAEMBIN aTOMY TP AOMYIEHUH, YTO BCE CBSA3H MOCTPOCHBI 110
HOHHOMY THITY;
2) 3apsia, KOTOPBIM BO3HHUK ObI HA aTOME, €CJIA OBl ANIEKTPOHHBIC TTApbl, KOTOPBIMH OH CBSI3aH C
JIPYTUMU aTOMaMu, ObUTH OBl CMEIICHBI K 00JIee 3JIEKTPOOTPUIIATEILHOMY aTOMY.
A) Bepnsl o0a cyxaenus. b) Hesepurl 00a cyxnenus. B) BepHo TonpkonepBoe CyxaeHue.



[') BepHo TOJIbKO BTOpPOE CYXJICHHE.

26. Kakue npaBuyia Heo0X0AUMO c00II0AaTh IPU noAdope K03pPULINEHTOB B
OKHCJIUTEJBHO — BOCCTAHOBUTE/IbHBIX peakuusax?
A) IlpaBuno psluara.
b) IIpaBuiio MocTosIHCTBAa CYMMBI 3apsIJI0B.
B) IIpaBmiio aiquTUBHOCTH.
I') [IpaBus1O 5EKTPOHHOTO OaslaHca.

27. Kakue u3 npeajiaraeMbIX cXeM NpeBpalieHnil COOTBETCTBYIOT OKUCJIUTEJIbHO —
BOCCTAHOBHUTEJIbHBIM PeaKIUsM JUCIPONOPIUOHMPOBAHMA?
A) NH4sNO3z — N2O + H20
B) Cl, + NaOH — NaxClO3z + NaCl
B) S + NaOH — NaxSOs3 + NaxS
I') (NH4)2Cr.07 — N2 + Cr203 + H20

28. CTeneHb OKHcJIeHHs +4 cepa MPOSBJIsSET B COeTUHEHUX:
A) Mgs;
b) SO»;
B) K2S0Og3;
I') Ss.

29. Kakoii 3 HOHOB NPOSIBJISIET TOJILKO BOCCTAHOBHUTEIbHbIE CBOlicTBa?
A)JO3;
b)JO;
B) J2;
NI .

30. Kakas peakuus omudoyna?
A) H2S04+2Ag — Ag2SO4+ Ha?
B) 2H,S+4Ag+ 02—2AgS+ 2H,0
B) 2H2SOs+ 2Ag— Ag2S0O4+S021+ 2H20
') 2AgNO3 + K2SO4 — Ag2SOs+ 2KNO3
[Ipu TecTrpoBanuu Bce BepHbIe 0TBETHI OepyTcs 3a 100%, Torma oTMeTka
BBICTaBIISIETCS] B COOTBETCTBUMU:

Oyenka «3aumeHo» BBICTABIISIETCS, €CJIA CTYIEHT YCBOWJI OCHOBHOM
y4eOHbII MaTepuall, HECMOTPS Ha 3aMETHbIE MPOOEIbl, HETOYHOCTH, HO
TaKKe, KOTOPbIE HE CIIyKaT MPEMSITCTBUEM JIs JalbHENIIero o0yueHus.

Oyenxa «He3aumeHo» BHICTABIIACTCS, €CIIU CTYJACHT UMEET TTOBEPXHOCTHBIC
3HaHUA NPeaMeTa, B paboTe 00JIbIIOe KOJTUYECTBO OIIMOOK.

Bomnpocsl ai1s1 codeceroBanmst
N0 JUCHUILUINHe XuMus pu3nyecKass U KOJUIOUIHASA

Tema: «eKkTpoXuMMHUYECKHE MPOLECCHD»
1. Peakuuu BbIpa)KarOTCsl CXEMaMH:

K,Cr,0O7 + H,S + H,SO4 — S + Cny (304) 3+ K,SO4 + H,O
Mg + HNO3 (ou. paz6.) —> Mg(NO3)2 + NH4sNO3 + H,O



CocTaBbTe 3JEKTPOHHBIE YPABHEHHSI, pACCTaBbTE KOIPPHUIIUEHTHI B
YPaBHEHUSAX peakuui. J{Jis Kaxa0i peaky yKa)XUTe MpoLecc BOCCTAHOBJICHUS U
OKHCJICHUS1, OKHCIUTENb U BOCCTAHOBUTEb.

2. Kak onpenesstoT MOJISPHYIO MacCy SKBUBAJIEHTOB OKUCIIUTEINS U

BoccTaHoBuTeln. [IpuBennure npuMepsl.

3. IlpuBeaurte npuMepsl OCHOBHBIX TUIIOB OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIuu.
4. TlpuBeauTte mpuUMepbl BEUIECTB, KOTOPHIE B OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUAX MOTYT MPOSIBIATH CBONCTBA!
- TOJIbKO OKUCIIUTEIbHBIE;
-TOJIbKO BOCCTAHOBUTEIIHHBIC;
-OKHCITUTEIbHO-BOCCTAHOBUTENBHYIO IBOMCTBEHHOCTD
5. DnexTpoaHbIe TOTEHIIUAIBI METAJUIOB U ()aKTOPHI, BIUSAIONIUE HA UX BEIUYUHY.
CranaapTHbI€ JIEKTPOIHbIE TOTEHIMANBL. P HanpsoxeHuil. YpaBHenue HepHera.
6. ['anpBaHnYECKHE 371€MEHTHI. TOIUIMBHBIE 3JIEMEHTBHI.
[TorenunomeTpuyeckoe onpenenenrue PH B pactBopax.
7. OKHUCANTENBEHO-BOCCTAHOBUTEIbHbBIE NOTEHLUABI. Hanpasnenue
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHI.
8. Koppo3sus metaminos. Buasl koppo3uu. MeToabl 3alIUThI OT KOPPO3HUH.
9. DnexTponus

Tema: ﬂucnepcubte cucmemeol. HOGBPXHOCI"Hble Aes/1eHuA.

Hanmmmre crpoeHne MULEIIIBI 307151, 00pa30BaHHOTO B PE3YJIbTaTe B3aMMOICHCTBIS YKa3aHHBIX
BeIeCTB (M30BITKA OMHOTO, 3aTeéM JPYyroro BellecTBa). Ha3oBHTE COCTABISIONINE KOMIIOHEHTHI
MHUIIEIUTBI, a TAKKe YCJIOBUS YCTOMYMBOCTH M Pa3pylICHUs TOMYYEHHOTO 30J. YKKHTE, K KaKoMy
ANIEKTPOY OYIYT MepeMEIIaThCsI TPAHYJIbI ATOTO 30715 B 2JIEKTPHUYECKOM TOJIE.

1. CuSO4 + NaOH —

2. Na:S + CdCl, —

3. NaS + MnCl, —

4. Na;SO4 + BaCl, —

5. BaCl, + H2SOs —

6. Mn (NOz3)2 + KzS —
7.5nCly + KoS —

8. CdSO4 + H.S —

9. K2SO3 + CuCl; —

0. Cr (NOs)3 + NaOH —
11. Ba (NOs)2 + Zn SO4 —
12. NaCl + AgNOz —

[Tpu cobecenoBanuu Bce BepHble 0TBETHI OepyTes 3a 100%, Torna ormeTka
BBICTaBJISIETCSl B COOTBETCTBUMU:

Oyenxa «3aumeHo) BBICTABIISIETCS, €CIIH CTYJEHT YCBOWJI OCHOBHOM
y4eOHBII MaTepual, HECMOTPS Ha 3aMETHBIE MTPOOEIbI, HETOUHOCTH, HO
Takue, KOTOpbIe He CIy>KaT MPEeMsATCTBUEM JJIs JaJIbHEHIIIET0 00ydeHHUs.



OI/;GHKCI «He3a4umerno» BBICTABIIACTCA, CCIIU CTYACHT MMCCT ITOBCPXHOCTHBIC
3HaHUA IIpCAMCTA, B pa60Te 0O0JIBIIIOE KOJUYECTBO OIITHOOK.

Chnucok BOIIPOCOB JIfl MOATOTOBKHU K 3a4€Ty
1. Omnpenenenue CKOPOCTH XUMUYECKOU pEAKLIUU.
2. DaxTopbl, BIMIIONINE HA CKOPOCTh XUMHUYECKOW pEaKklMu: KOHILIEHTpAlUs, JaBlCHUE,
temrneparypa. 3akon Baut-T'odda.
3. 3aKoH nelcTBUSA Macc. BripakeHHE CKOPOCTH XUMUYECKON PEaKIIUH.
4. OOpatumble U HeoOpaTHMBbIe Mporiecchl. KoHCTaHTa XMMHUYECKOTO PABHOBECHSI.
5. Cwmemenue xumuueckoro pasHoBecus. [Ipunnumn Jle-IllaTense.
6. Karamuzaropsl u uHrHOUTOPHL. O0IIHEe 0COOCHHOCTH KATAIUTHICCKUX PEAKITUH.
7. Crenenb  okucieHus. Ee  CBI3b € BaJCHTHOCTBIO  JJIEMEHTOB  H
AIIEKTPOOTPHULIATEIBLHOCTBIO.
8. Oxkwucnenue. Boccranosnenue. Oxucnurenu. BocctanoBuremnu.
9. Knaccugukamus OBP. CocraBnenne ypasaenuit OBP. DnexktponHslii 6ananc
10. Dnektponus.
11. T'anpBaHUYECKUIT DJIEMEHT.
12. Kopposust

Kpurtepumn ouenku:
Oyenka «3aumeno ) BBICTABISAETCS, €CJIA CTYJICHT YCBOWJI OCHOBHOM
y4eOHBIM MaTepual, HECMOTPs Ha 3aMETHBIE MPOOEIIbl, HETOYHOCTH, HO TaKUe,
KOTOPBIC HE CIIyKaT MPENITCTBUEM JJIsl JaIbHENIIero 00y4eHusl.

Oyenxa «He3aumeHo» BHICTABIIACTCS, €CIIU CTYIACHT UMEET TTOBEPXHOCTHBIC
3HaHUS MpeaMeTa, B paboTe 00JIbIIIOe KOJTUYECTBO OIIMOOK.

Tecm
Ha oyenky cpopmupoeannocmu ypoeHs KomnemeHyuil.
Komnemenuusn YK-1.

1. YcioBuem caMoOnpon3BOJIBHOTO MPOTEKAHUS MPSMOM pEaKIIUU TIPU MOCTOSHHBIX
TEMIIEPAType U JABJICHUM SIBIISICTCS:

1) AG =0; 2) AG > 0; 3) AG <0; 4) AS > 0.
2. Ucxonsa u3 3Ha4YeHU AGOf 208 BEILECTB (IIpUBEACHBI O (popMysiaMu B

ypaBHEHUU peakiuu, KJ[/MoIb) paccuuraiire AG898 peaKInu:
Fe203 () + 3CO(y) = 2Fes) + 3CO2
-822,2 -110,5 0 -393,5
1) +17,8; 2) — 31,6; 3) 26,8; 4) + 35,6.

3. 3nauenue pH BogHOrO pacteopa, B 5 am° koToporo coaepxkutces 0,01 Mob
HCN (Ky=5-1070):



1)7; 2)8; 3) 5 4)6.

4, BeLIIeCTBa, TMOHWXaKoIIHe SHEPIruro aKTUBAlUU U YBE€JIMYHBaKOILHEe CKOpOCTh
XHUMHUYECKOH peaKuuu, Ha3bIBAKOTCS :

1) yekoputenn;  2) unruburopsr; 3) ctumyasitoper;, 4) KaTaJn3aTophi.

5. Kak HeoOX0IUMO M3MEHNUTE aBieHKe (P) 1 remnepatypy (T), uTo6sI
YBEJIHYHUTE BBIXO MPOLYKTOB peaKLnu?
Noy+3Hyq == 2NHyp; AHgg <0.
1) T}, PY; 2) T}, P|; 3) T, P1; 4GP

CemectopoBasi KOHTpOAbHAS pabora.

Kourponbnas paGota BeImonHseTes 1o BapHaHTam:
Dusuyeckas U KOIIOUIHAS XUMHUS: 6. 3a1anuii AJIA BbINL. KOHTP. pabot1/HI'AY. coct:
H.IL. TTonsxosa, E.I'. Menskos, 2022-68c.

MATPHUIA COOTBETCTBMSI KPUTEPUERB OUEHKH YPOBHIO
COPOPMHPOBAHHOCTH KOMIIETEHLMI

Kpurepuu onenku | YpoBeHb CHOPMUPOBAHHOCTH KOMTIETEHIH
Ouenka 110 naTHHANIBLHOI cHCTeMe
«Omnuuno» «Bowrcokuii yposensy
«Xopowio» «ITogbruennviii ypogens
«Yoosnemsopumenvroy» «ITopozoswiii yposervy
«Heyoosnemsopumenvron» «He oocmamounwiity

Ouemca 0 CHCTeMeE «3a4eT — He3a4YeT»

«3aumeno» «Locmamounwviiry
«He 3aumeno» «He oocmamounwiiy

Meroauueckue MaTepHaJbl, ONpeaesIoHe NPOUeLYPY OLeHHBAHMNS 3HAHMIL, YMenuii,
HABBIKOB U (HJIH) OnibITa ACATEILHOCTH, XapAKTePH3YIOMMX ITAMbI hopmuposanus
KOMIIeTeHIH

1. Ionoxenue «O GaltbHO-pelTHHIOBO CHCTeMe arrecTauuu cryientos»: CMK I1H/]
08-01-2015, BBeseHO npuKazom ot 28.09.2011 Ne371-O, yrBepskaeno pekropom 12.10.2015 r.
(http://nsau.edu.ruw/file/403: pexum J10CTyna CBOOOAHBIH);

2. TMonoxenne «O mpoBeneHHH TEKYIIEro KOHTPOJS W TPOMEKYTOUHON aTTecTaliu
obyuaronuxcss 8 ®I'BOY BO Hosocubupckuit TAV»: CMK TTHJ] 77-01-2015. BBEJICHO B
AeictBue nprkazom ot 03.08.2015 Ne268a-O (http://nsau.edu.ru/file/104821: pesxum JlocTyna
CBOGOHEII). !

CocraButens:

Jonent xadenpsr Xumun 10.B. Konaparsera




1) 7; 2) 8; 3) 5; 4) 6.

4. BemecTBa, MOHMWKAIOIINE YHEPTHIO AKTUBAIIUHU M YBEIHMUHBAIOIINE CKOPOCTh
XUMHYECKOHN peakiiy, Ha3bIBAIOTCS:
1) yckoputenu;  2) MHTHOUTOPBI;  3) CTUMYJISATOPHI; 4) KaTaau3aTOpHI.

5. Kak nHeobxonumo usmenuts nasnenue (P) u remneparypy (T), uroOb1
YBEJIIUYUTH BBIXO]I IPOAYKTOB PEAKIIHH?
Now +3H2) = 2NH; (o ; AHg98 <0.
) TI, Pl; 2) T1, Py, 3) T|, P1; 4) P1,T1.

CemecTopoBasi KOHTpPOJIbHAs padora.

KonTtposnbHast paboTa BBITOIHAETCS [0 BAPHAHTAM:
dusndeckas W KOJUIOWIHAS XUMUs: cO. 3aMaHuii Juis BeIL. KOHTp. paboT/HI'AY, coct:
H.II. TTonsaxona, E.I'. Menskos, 2022-68c.

MATPHUILA COOTBETCTBUSA KPUTEPUEB OHEHKH YPOBHIO
CO®OPMUPOBAHHOCTH KOMITIETEHIIAM

Kpurepuu onenku \ YpoBeHb c(hOpMHUPOBAHHOCTH KOMIETSHINN
Ouenka no naTHOAIIBHONM cUCTEMe
«OmauuHoy» «Bvicokuii yposenv»
«Xopouwio» «llogvluiennvlii yposeHvY
«Yooenemeopumenvroy» «llopoeoeuviii ypoeeHvy
«Heyooeremsopumenvro» «He 0ocmamounwiii»

OneHka nmo cucreMe «3a4eT — He3avyeT»

«3aumernoy «/{ocmamounwliiy
«He 3aumerno» «He oocmamounwlily

MeToanuyeckne MaTepuaJibl, ONpeaeJsiioume nNpoueaypy oueHuBaHUs 3HAHUH, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeSITeIbHOCTH, XaPAKTEPU3YOIIUX ITANbI GOPMUPOBAHNS
KOMIIeTeH NI

1. Tonoxenune «O OGalIBLHO-PEUTHHIOBON cucTeMe aTtTtectanuu cryaeHToy: CMK ITH]]
08-01-2015, BBeneno mpukazom ot 28.09.2011 Ne371-O, yrBepxknaeHo pexropom 12.10.2015 .
(http://nsau.edu.ru/file/403: pexxum noctymna cBOOOIHBIN);

2. Tlonoxenne «O TMPOBENECHWH TEKYIIErO KOHTPOJISI M IPOMEKYTOYHOH aTTeCTaIluu
obyuaromuxcs B ®I'bOY BO Hosocubupckuit 'AY»: CMK IIHJ] 77-01-2015, BBengeHo B
neiicteue mpukazom oT 03.08.2015 Ne268a-O (http://nsau.edu.ru/file/104821: pexum mocryma
CBOOOTHBI).

CocTaBHUTEINb:
JoueHT kadenpsl XumMun 10.B. Konaparnesa




