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1 IlepeyeHb KOMIETEHUHH C yKa3aHHWeM 3TanoB UX (POPMUPOBAHUS B Mpolecce
OCBOeHHsI 00pa30BaTeJIbHOM MNPOrpamMMbl, OINMCAHME TOKa3aTeJled M KpUTepueB
OLIEHUBAHUSI KOMIIETeHIHii

Cemectp (BUn
K Kon u conepxanne Pesynbrarel 00ydeHus O1LeHOYHbBIE
C | IpOMEK.
P P KOMIIETCHIIUU (KOMIIOHEHTHI KOMITETECHIINH ) CpeacTBa
aTTecTalun)
3HaTh: 3aKOHOMEPHOCTH MPOTEKA-
HUS XUMHYECKHUX MPOLIECCOB
OIIK-1: Cnocoben P ’
XHUMHYECKHe cBoiicTBa MetamiaoB, | OC-1
MIPUMCHSITh N
HEMETAJIOB U UX COEIUHEHMI,
COBPEMCHHBIC
BU/IbI KOPPO3UU U CIIOCOOBI
DKOJIOTUYHEIC 51
3aIUTHl METAJIOB OT KOPPO3UHU
0e30macHble  METOJBI
1 1 (3auer) AIHOHATBHOTO YMeTh: COCTaBIATh YpaBHEHHUS
p XAMHYECKUX U 0C-2
HCIIOIL30BaHUsA
AIEKTPOXUMHUYECKHUX MPOIIECCOB
CBIPBEBBIX 51
METAJI0B
AHEPTETUYECKHUX
peCYpCoB s Bnanets: HaBblkamMu nipoBeieHust | Bompockl K
CTEXMOMETPUUYECKHUX PACUETOB 3a4ery
MalTUuHOCTPOSCHUHU
XUMHYECKUX U
AIIEKTPOXUMUUYECKHX MPOIIECCOB.

2 TumoBble KOHTPOJbHBbIE 3aJaHUS WJIM HMHbIE MaTepHaJbl, HeOOXOAMMBIE s
OLCHKHM BJIQJICHUH, YMEHHI, 3HAHM#, XapaKTepuU3yIWMX IJTanbl (POPMUPOBAHUA
KOMIIETEHIIMI B Ipouecce OCBOCHUS JMCUMILNIMHBI C ONUCAHHEM IIKAJ OLECHHUBAHHUSA H
METOAUYECKHUMH PEKOMEHIAUUAMHU, ONpeAeJAI0IMMHU NIPOLEeAYPY OLleHHBAHM.

2.1 OneHoYHbIE CPEACTBA I TEKYIIero KOHTPOJIs.

Texyiuit KOHTPOJIb 3HAHUI HEOOXOAUM ISl IPOBEPKHU YCBOEHUS y4eOHOT0 MaTepuana u
ero 3akperuieHus. KOHTpoONb clieayeT MPOBOIUTH HAa TPOTSHKCHWH BCETO IEPUOJIA M3YyUCHUS
TUCIUIIMHBL. TeKylmmii KOHTPONb OCYIIECTBISETCS Ha KOHTPOJIBHOW HeJene u Ha
a00paTOPHBIX 3aHATUSIX.

Ouenounoe cpeactso 1 — IIpakTuko-opueHTUPpOBaHHOE 3aganue (OC-1).

Omnenka o9rtama cHOPMUPOBAHHOCTH KOMIIETCHIIMM TMPOW3BOJUTCS HA  KaXIOM
J'Ia60paTOpHOM 3aHATUW TIPU BBIMIOJIHCHUH OIPCACICHHOIO pasacia AUCHUIIIINHBIL. OcHoBHas
3aJa4a — OLIEHKA HAaBBIKOB pab0Thl MH(POPMAIIMOHHBIMHU PECYPCAMH, HCTIOIB3YEMBIMH JIJIsI IOUCKA
MH(pOPMAaLIMU B COOTBETCTBHH C ITOCTABICHHOMN 3a/1a4eH.

3ananue:
Knaccv neopeanuueckux coeounenul

1. CocraBpTe ypaBHEHUS pEaKUUH, C TOMOIIBIO KOTOPBIX MOXXHO OCYIIECTBHUTH YKa3aHHbBIE
MIpEeBpaLCHHUS:




Ba — BaO — BaCl, — Ba(NO;), — BaSO,
Mg — MgSO, — Mg(OH), — MgO — MgCl,
2. Kakue coiu MOXHO ITOJNYYdTh, MMEsl B CBOEM DPACIIOPSDKEHUHM BaCl,, CuSO,, AgNO,, K;PO, ?

Hanumure ypaBHEeHUS peakiuii 1 HA30BUTE MMOTYYESHHBIE CONH.

3. Hanmmure bopmyIb AQHTUPUIOB yKa3aHHbBIX KHCJIOT:

H,BO, , H,P,0,, HMnO,, HOCI, H;AsO,, H,WO, .

4. CocraBbTe (OpMyISbI OCHOBHBIX COJIeH Tpu B3aumopeiicTBuu ruapokcuma xeneza (1) u

COJISTHOM KHCIIOTBHI.

5. C xakuMu W3 TEPEYUCICHHBIX HI)KE BEIIECTB OyIeT pearupoBaTh COJSHAs KHCIOTA!

N,Os, Zn(OH),, CaO, AgNO;, HyPO, .

6. C moMomIpI0 ypaBHEHUH peaKkiii JOKaKUTEe aM(pOTEPHOCTb THAPOKCH/IA ATFOMUHHUSL.

Ckopocmb Xumuyeckux peakyuil U Xumuyeckoe pagHosecue

1. Kak m3MeHHTCs CKOpPOCTh mpsiMoi M oOparHoi peakimid B cucteme: 2NO(r) + Cly(r) <
2NOCI(r), eciti yMEHBIIUTH 00bEM CUCTEMBI B TPH pa3a?

2. B cucreme 2NO(1) + Cly(r) <> 2NOCI(r) nauanbubie koHueHTpanuu pasubl: [NO] — 0,05
moas/im, [Cl] — 0,03 mone/n. Koncranta ckopoctu peakuuu paBHa 0,4. Berauciure

HAYaJIbHYI0 CKOPOCTh PEaKIMu U ee CKopocTh, koraa [Cly] ymenbiuntes Ha 0,01 Moutb/i.

3. B cucreme 2NO(r) + Cly(r) «» 2NOCI(r) paBnoBecubie koHuenTpaiuu pasusl: [NO] — 0,06
moab/i, [Cly] — 0,12 mons/n, [NOCI] — 0,216 monb/n. Beruncianre KOHCTaHTY paBHOBECHS
peaKIuu.

4. Kakme ycnoBusi (Temmeparypa, [aBJIeHHE, KOHIIGHTPAllMM YYaCTHUKOB PEaKIHH,
KaTaJan3aTop) HEOOXOAUMBI VISl TIOBBIIIEHUS BBIXO/A XJIOpa [0 00paTUMO peakluu:

4HCI(1) + Oa(1) <> 2Cly(1) + 2H,0(1); AH® =—116,4 xJIx

5. Kak moBnusier Ha paBHOBECHUE CIEAYIONIUX PEaKInid:

2H;(r) + Oy(r) <> 2H,0(r)  AH® = —483,6 ][Ik,

CaCO3(k) <> CaO(x) + CO,(r) AH°= 179 k]JIxk,

2CO(1) + Oy(r) «> 2CO,(r)  AH® =— 566 k[Ik,
Na(1) + Oa(1) <> 2NO(r) AH’ = 180 k]I,

1) moBbIIIEHNE 1aBJICHUSI; 2) TTOBBIIICHHE TEMIIEPATYPHI.

Ilpucomosnenue u onpedeneHue KoHyeHmpayuy pacmeopa

1. BeuucnuTe HOPMAIBHYIO KOHIIEHTPALUIO, TUTP M MaccoByko aomo (B %) HSOs B 2M

pacTBope, IIOTHOCTh KoToporo 1,12 r/em®,

2. B omnom mutpe pactBopa coxmepkutcs 5,3 T kapOoHaTa HaTpus. PaccumraiiTe MOJISpHYIO

KOHIIEHTPALIMI0, HOPMAJIbHYIO KOHIIEHTPAIUIO U TUTP.

3. Ckompko rpaMmmoB Na;SO4-10H,0 u Boasr motpedyercs i npurotoBieHus 40 r pacTBopa

coiau, ¢ MaccoBoii goneit Na,SO4 10%.

4. Berumciure oGbeM 60 % pacTBopa cepHOM KHCIOTH (p — 1,498 r/cM®), HEOOXOXMMBIN IS

npurotosnenus 0,5 1 10 % pactBopa kucnotsl (p — 1,066 r/em’).

5. Jns weiTpanuzaumu 42 MJ cepHOW KHCIOTHI moTpedoBanoch aobaButh 14 miu 0,3 H.

pactBopa menoun. OnpenenuTs MOJISPHYIO KOHIIEHTPALIUIO PACTBOPA CEPHOM KHCIIOTHI.

6. Jns wmeditpamuzammu 10 mur pactBopa THapokcuma Oapusi m3pacxomoBano 7 mia 0,1 H.

a30THOM KHCcHO0ThL. Onpenennure MOISIPHYIO KOHIIEHTPALUIO THAPOKCH A Oapusl.

Dnekmporumudeckas OUCCoOYUayusl u 2UOPoIU3 coetl

1. Hanummre BbIpa)keHHWE KOHCTAHT JUCCOLMALUMH JJISI CEPHUCTON KUCIOTHI, JUCCOLMUPYIOIIEeH

B JIB€ CTYIICHH.

2. [Touemy 37€KTPOIUTHI HA3BIBAIOT MPOBOJHUKAMH AJIEKTPUUYECKOTO TOKa BToporo poaa? Kakue

BElIECTBa ABJIAIOTCS MPOBOJHUKAMU MIEPBOTo poaa?

3. Crenenp nucconuanuu ykcycHoit kucnotsl B 0,1 M pactBope paBHa 1,32:10"% Paccumuraiite

KOHCTAHTY JIMUCCOLIMAIINUA KUCITIOTBHI.



4. KoHcTaHTa JMCCOLMAIMU  I[IMAaHOBOJAOPOJA (CHMHUIBHOM KHUCJIOTHI) paBHa 7,9-10'10.

Paccuuraiite crenens auccomuaruu HCN B 0,001 M pactBope.

5. BeiuucnuTte KoOHIEHTpalui HOHOB Bogopoaa u pH B 0,1 M pactBope XJIOpHOBATUCTOM

kuciorsl HOCI (K=5-10%).

6. CocraBbTe MOJICKYISIPHBIC U MOHHO-MOJICKYJISIPHBIC YPAaBHCHHS pEaKIUi THAPOIN3a COJICH:
FE(NO3)2, KF, Lizs, (NH4)28

OKucIumenbHo-60CCMaHo8UmMeNbHble PeaKyuu

1. Ompenenure creneHb OKUCIEHUS cephl B coequHenusx: HyS, NaxS,03, HaSO3, HaSO,.

2. 3aKOHUYUTE YpaBHEHHS pEaKIMi, 3amUIINTe WX B MOJICKYJSIpHOH (opMe U paccTaBbTe
KO3 PUITUEHTHI:

a) BiOs + Cr¥'+ H" - Bi*" + Cr,0;* +...

6) H,S + Cl, + H,O — H,SO,+ HCI

B) H,S + H,SO4 — S +...

3. YpaBHsiiTe peakIUMy METOJIOM JJIEKTPOHHOro OallaHCa, YKaXUTE€ OKHUCIUTENb U
BOCCTAaHOBUTEJIb!

a) Fe,S3+HCl — FeCl, + Hy + S

6) FeSO4 + KMnO4 + H,SO4 — F62(804)3 + MnSQO4 + K,SO4 + H,0

B) Fe(OH); + KOH + Br, — K,FeO,4 + KBr + H,0O

Kakue cBoiicTBa MNpOSBISAIOT COCAMHEHHUS JIByX- W TPEXBaJEHTHOTO >Keje3a B OITHUX
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUIX?

4. Xene3nas TUTaCTHHKA MOTPYKEHA B pacTBOp cyibdara memu. [locme oxoHUaHUS peakiuu
Macca IUIACTUHKHM yBenu4miack Ha 2 r. PaccumTtaiite maccy BblAeNUBIICHCS U3 pacTBOpa
MEJIH.

5. Kakyro maccy cynbara xenesa (11) MoxHO OKUCTUTH B KHCTIOM cpene ¢ momotrsio 20 mi 0,1
H. pacTBOpa NepMaHraHaTa Kaius?

6. Kakyro Maccy cepoBofopo/ia MOKHO OKUCTHUTH 10 CBOOOTHOM cepbl OTHUM TpaMMoM Hoaa?

OcHogul 21eKkmpoxumuu

1. HanumuTe SIEKTPOXUMHUYECKYI0 CXEMY TallbBAHHMUECKOTO DSJIEMEHTa, COCTABJICHHOTO U3
MEJHOI0 W MapraHieBOro 3JeKTpoJoB ¢ pactBopamu cojieil menu (II) m mapranma (II).
Breraucnute 3JIC sneMeHTa Mpu CTaHAAPTHBIX YCIOBHSIX M MPU KOHIIEHTPALMA KaTHOHOB
BpactBopax 0,1M (TemmepaTtypa cTaHgapTHasi).

2. PearupyerT nu UMHK C pacTBOpaMH XJOpUAA HATpus, cyilbdara memu, cynbpara Kamus,
cynbdara MarHus, HUTpaTa pTyTH?

3. PaccunraiiTe moTeHIIMAT HUKEIEBOTO 3JEKTPO/a, Y KOTOPOTO KOHIIEHTpAIUsl HOHOB HUKETS B
pactBope pasta 0,0001 momb/.

4. Kakue mpoieccsl IpOUCXOAAT MPHU MOBPEKACHUN MOBEPXHOCTHOTO CIIOS HUKEITUPOBAHHOTO
xenesza?

5. B kene3Ho#l KOHCTPYKIIUU COJEpKaTcs AeTand u3 menu. Kak 3To oTpasuTcs Ha KOPPO3HH
xene3a? CocTaBbTe TAIBBAHUYECKYIO APy M HATUIIUTE KATOJIHBIN M aHOJAHBIA MPOIIECC IS
KHUCJIOU CpEeJIbl.

6. Kakoli MeTamut OyeT OKHCISATLCS MPH HAPYIICHUH TTOBEPXHOCTH, €CITH OJWH METAJUT TIOKPHIT
IpYTUM: a) JKele30 - KaAMHeM; 0) Meb - AIIOMUHHEM; B) AIFOMUHHNA - cepeOpoM: T) Melb -
30JI0TOM: J) MeJb - HUKeIeM. [[Jisl yka3aHHBIX Tap COCTaBbTE aHOJHBIC U KATOJHBIC PEaKIINU
npoiiecca Koppo3uu B Bo3ayIiHoit armochepe (02, H20).

7. PaccmoTpuTe SJEKTPOAHBIE MPOIECCH HA MPUMEpax »dJICKTPOJM3a BOIHBIX PacTBOPOB
HUTpAaTa HATPUs U XJOPHUIA Kallusl C HEPACTBOPUMBIMU aHO/IaMHU.

8. Ilpu 3eKTpoHM3e BOJHOTO pacTBOpa Cyib(ara IMMUHKA ¢ HEPACTBOPUMBIMH JJICKTPOJIaMHU Ha
KaTojie B TeucHue 2 4 Beigeauaock 0,235 r nunaka. Tok B menu 1,34 A. PaccuuraiiTe BeIX0n
ITUHKA TI0 TOKY.



9. Tok cuioit 2,5 A, mpoxoJs 4epe3 pacTBOp IEKTposnTa, 3a 30 MUH BBIJIENAET U3 pacTBOpa
2,77 r metamna. PaccunrtaiiTe 5KBUBAJICHTHYIO MAacCy MeTala.

Xumuueckue ceolicmea Memanios

1. Hanummre 31eKTpoHHYI0 GOPMYITy MEIH.

2. Kakue creneHu okwucleHUst XapaktepHsl st menu? [lpuBeamte Qopmynbl BemiecTs,
COJIEpXKaIINX MEJIb B YKa3aHHBIX CTEIICHSIX OKHUCIICHUS.

3. Jomummure crienyoomme ypaBHEHHs. YpaBHSAHTE HX METOJOM 3JEKTPOHHOTo OaaHca,
YKQKUTE OKUCITUTEh M BOCCTAHOBUTEIIb:

a)Cu+0; —

6) Cu + H,SO4 (xoH11.) —

B) Cu + HNOj3 (pa36.) —

r) Cu+ AgNO; —

Ecnu peakiiuu He MpOTEKAIOT, YKAKUTE MOYEMY?

4. Tlpu ananuze Manaxurta yctaHoBiieHO, yTo B 100 r ero cogepxutcs 40 r menu. Onpenenure
coJiepaHue MIPUMECH B PYIIE.

5. HauGoiiee TeXHOJIOTHYHBIM U 3((HEKTUBHBIM CITIOCOOOM BBIJICJICHUS METAJIJIOB M3 PACTBOPOB
ABJISIETCS AJIeKTpon3. Onpeaenure BpeMs, He0OXOAMMOE 7Sl BbIICIICHUS BCE MeIu
3JICKTPOJIU30M, €CJIU TOJOBOM 00BheM ouunIiaeMoit Boibl paBeH 1000 M3, a cojZiep>kaHue B HEil
nonoB Cu?* cocrasnser 0,57 Mr/om° , ipu cuJjie Toka 22,2 A u Bbixojie 1o Toky 90 %.

Kputepun oneHuBanus:
- «(3BAUTEHO» BoicTaBisieTcs 00y4aromeMycsi, €CJIi OH BBIMOIHII IPABUIBHO BCE 3a/IaHUS.
- «<HE 3AYTEHO» BeIcTaBIsieTCs O0OydJaromeMycsi, €CId OH HEBEPHO BBIMOJHHI Oojee 2
3aJlaHNi.
Jlo koHIla y4eOHOTrO ceMecTpa JODKHBI OBITh BBIMIOJTHCHBI BCE MPAKTHUYSCKUC 3aJaHUs IS
JOCTHKEHUS dTarna GOPMUPOBAHUS KOMITETEHITHH.
Orenka sTama chOpMHUPOBAHHOCTH KOMIICTCHIIUN TIPOU3BOUTCS Ha KOHTPOJIBHBIX HECIISX.

Ouenounoe cpeacrso 2 — TECT (OC-2).

Onenka srana c(HOpMHUPOBAHHOCTH KOMIIETEHIIMM HPOU3BOAMTCS Ha 2 KOHTPOJIBHOMN
Henene. Tect mpoBoauTcs B TeueHue 45 mMuHyT. OCHOBHAs 3ajaya TeCTa — OLEHUTh 3HAHMS,
YMEHMSI M HaBBIKM CTYACHTOB B 00JIaCTH O€30MaCHOCTU >KU3HEIESATEIIbHOCTH B YCIOBMSIX
YpE3BbIYAWHBIX CUTYALUM.

IIpuMepsI THIIOBBIX TECTOBLIX 3aJaHUHI

1. KucnoTHblil XxapakTep UMEIOT OKCHJIbI, 00pa30BaHHBIC METAIJIAMHU:

a) CO CTETICHBIO0 OKUCIICHHSI, PABHOM WJIH BBIIIE +4;

0) TIaBHBIX MOJTPYII;

B) C JIFOOOM CTETICHBIO OKUCIICHUS;

T') CO CTETIEHBIO OKHCICHUS HUXKE +4.

Otgert: a

2. MaccoBas m0isl colnM B pacTBOpe, MOMYYEHHOM mpu cMmemmBaHuu 250 T pacTBopa C
MaccoBoit goneit 8 % u 750 T pacTBOpa ¢ maccoBoit noneit 4 %, cocrasiset, %o:

a) 6; 0) 10; B) 5; r) 12.

OTtBeT: B

3. MonspHO# KOHIIEHTpaIKel pacTBOPESHHOTO BEIIECTBA HAa3bIBACTCSI OTHOIIICHHUE:
a) Macchl paCTBOPEHHOTO BEIIECTBA K Macce pacTBOPa;

0) Macchl pacTBOPUTEIISE K Macce pacTBOpa;



B) YKCJIa MOJIb PACTBOPEHHOTO BEIIECTBA K OOIIEMY YHCITy MOJICH B PacTBOPE;

T') 4Kcia MOJIb PAaCTBOPEHHOTO BEIIECTBA K 00bEMY PacTBOpA.

OtBer: T

4. O6mem 0,1 M pacTBOpa ruapokcuaa HaTpus, HeoOxoaumbli st HerTpamuszamuu 20 mi 0,1
M pacTBOpa CONSTHOM KUCIIOTHI, PAaBEH, MIL:

a)2; 0) 20; B) 40; r) 4.

OtBert: 6

5. O6weMm pactBopa KOH ¢ MomnsipHO# KoHIIeHTparuei skBuBajieHToB 0,1 MOb/11, HEOOXOAMMBIN
JUTst HerTpanu3auu 20 MiT pacTBOpa a30THOM KUCIIOTHI C MOJISIPHOM KOHIIEHTpalMel S5KBUBAJICHTOB
0,15 Momnb/7, paBeH, MII:

a) 45; 0) 15; B) 20; r) 30.

OrtBer: T

6. Ilpu pa3baBieHnH pacTBOpa CTENEHb AUCCOLMAINH CI1a00T0 AIIEKTPOIIUTA!

a) YMEHbIIIAeTCs;

0) HE MEHsIeTCS;

B) YBEIIMUHMBACTCS,

I') MEHSIETCSI HEOJJHO3HAYHO.

OtBer: B

7. JlakMyc UMEeT OJJMHAKOBYIO OKPACKy B pacTBOpax COJIEH:

a) cynb(ua HATpUs U KapOOHAT HATPUS;

0) OpomMu aTIOMUHUS U HUTPAT HATPUS;

B) cyib(aT HATPHUS U XJIOPU]I IIUHKA;

r) OpOMHU[ KaJIBIUS B CYTb(GUT HATPUSI.

Otger: a

8. PactBop coinsiHOM KHCTOTHI (a30THOM KucnoThl) umeeT pH = 2. KoHIeHTpaus KUCIOTH B
pactBope npu 100 % muccouuanuu paBHa, MOJb/T:

a) 0,1; 0) 0,05; B) 0,001; r) 0,01.

OtBer: T

9. Ecmum sHTansnms oOpa3zoBaHus AUOKCHIA cepbl = —297 kJIK/MOJIb, TO KOJHMYECTBO TETUIOTHI,
BBIJIENIIEMOE TIpU cropaHuu 16 r cepsbl, paBHO, K/[x:

a) 594; 0) 74,25; B) 148,5; r) 297.

Otser: B

10. Hns MOJTy4YECHUS 22,4 b (1.y.) aMMHaKa o
peakiuu: N, (r) +3H,(r) — 2NH;(r); AH=-93,2 kJlx , TpeOyeTcs 3aTpaTHTh TEIIOTHI, KJ[x:

a) 93,2; 0) 46,6; B) 69.9; r) 139,8.

Otsert: 6

11. Eciu TtemmepaTypHbIi KOA(QGHUIMEHT peakuuu = 2, TO, YTOObl YMEHBIIUTh CKOPOCTb
peaxiuu B 16 pa3, HeoOX0IUMO MMOHU3UTH Temrepatypy, Ha __ °C:

a) 40; 0) 10; B) 20; r) 30.

Otser: a

12. YpaBHeHHE  KOHCTaHTa  pPAaBHOBECHsS  TETEPOT€HHOM  XHMHUYECKOHW  peakIHuu
SiO, (k) +2H,(r) <> 2H,0(r) +Si(x) UMeeT BUA:

) K .= [H, ]/ [H,0];

paBH

6) Kpuue= [H,0] / [H, T

paBH

B) KpaBH:[Sioz]'[Hz]/[Si]'[H20]2 ;

1) Ko =[Si]-[H,0]° / [Si0, ]-[H, ].
OtBeT: 6

paBH



13. Jlnsg cMemenus paBHOBecHs B cHCTeMe SO, (r) +Cl,(r)«>SO,ClL (r), H°< 0 B cTOpoHY
MPOJYKTOB PEAKIIMU HEOOXOIUMO:

a) IOHU3UTH JaBJICHUE;

0) MOHU3UTH TEMIIEPATYPY;

B) MOHU3UTH KOHLEHTPALUIO SO, ;

T') BBECTH KaTajau3arop.

OtBert: 6

14. Yucno cBsi3eid B MOJIEKyJi€ Br, paBHO:

a) 2; 0) 0,5; B) 1,5; r) 1.

OrtBer: T

15. O0mas cymma k03(h(HpULIUEHTOB B ypaBHEHUH PEAKIIMU KCIO, — KCI+ O, PaBHa:
a)3; 0) 5; B) 4; r) 7.

OtBer: T

16. MonekynsipHOMY ~ ypaBHEHHIO pEAKIUH  2NaOH + CO, —> Na,CO, +H,0 COOTBETCTBYET
COKpAIICHHOE HOHHOE YpaBHEHHUE:

a) 20H + CO, - COz* +H,0;

6) OH + CO, - CO>” +H";

B) 2Na’ +20H + CO, — Na,CO;+H,0 ;

r) 2NaOH + CO, — 2Na”"+ CO,* +H,0.

Otger: a

17. CornacHo cxeMe rajabBaHH4ecKOro dyeMeHTa Zn/Zn® /IAg*/Ag:

a) IIMHK BOCCTAHABIIMBACTCS;

0) cepeOpo OKUCTAETCS;

B) Ha KaTOJIE BBIJIETISIETCS cepedpo;

T') AJIEKTPOHBI JIBUKYTCS OT CEPEOPSTHOTO AIIEKTPOIa K IMHKOBOMY.

OtBeT: B

18. CraHmapTHBI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MOTEHIMAT MOJypeakiuu 2H +2¢ — H,
MPUHST paBHBIM, B:

a) 0; 0) 1; B) 0,059; r) 8,31.

Otgert: a

19. VpaBHeHHE Tporecca, MPOTEKAIONIET0 HAa WHEPTHOM aHOAC NTPH 3JIEKTPOJIN3e BOJIHOTO
pacTBopa ioauaa Kaaus, UMeeT BUJ:

a) 2H,0 —4e — O,+4H";

6) 21 —2e > 1,;

B) O,+2H,0 + 4e —» 40H ;

r)40H —4e — 40H .

OtgerT: 6

20. TIpomykTamu, BBIICISIONIMMUCS HAa HWHEPTHBIX 3JIEKTPOJAX IPH IJIEKTPOJIA3E BOJHOTO
pactBopa cynb(ara Meu, SIBISIOTCS:

a) BOJIOPOJT U KHCIIOPO/T;

0) MeIlb U TPUOKCH]] CEPHI;

B) ME€/Ib U KUCIIOPOJ;

T') MEZIb U CEPOBOJIOPOI.

OtBer: B

Kpurepun onenuBanus:



- «3AUYTEHO» BricTaBnsieTcss oOydaromiemycsi, ecian oH BeimonHuaI 80 % u Ooiee
TECTOBBIX 3aJJaHUN BEPHO.

- «HE 3AYTEHO» BricTaBnsercss oOyvarolmemycs, €ciu OH BbINOJIHWI MeHee 80 %
TECTOBBIX 3a/laHUI BEPHO.

B cJIydac€ BBIIIOJHCHHSA TECTOBBIX Sa,Z[aHI/Iﬁ Ha OLCHKY «HEC 3a4YTCHO», HCO6XOI[I/IMO
BBITIOJIHUTD ITOBTOPHYIO JUAIrHOCTHUKY.

2.2 O1eHoYHbIE CPEACTBA ISl IPOMEKYTOUYHOM ATTECTAIIMH
V4eOHBIM IJIaHOM HN3YUCHUA JUCHUILIMHBI IPEAYCMOTpPEHA Cada 3a4cTa.

Bomnpocos k 3auery

1. TemuoBoit 3pPexT peakuu. IK30- U FHIOTEPMUUYECKHE PEAKIIUH.

2. OcHOBHBIE TEpMOIMHAMUYECKHE (DYHKIMH: SHTAJIBIUSA, SHTponws, sHeprus [ ubOca,
pa3mepHOCTh. TepMonHaMuyeckre (QYHKIMM [TPU CTAHJAPTHBIX YCIOBHSIX.

3. Bakon I'ecca m crmexctBuss w3 Hero. [IpuMeHeHHe 3aKOHa JIi TEPMOXHUMHYECKUX
pacueTos.

4. OmnpeneneHue HalpaBJICHUs MPOTEKaHUS XMMUYECKUX IPOLIECCOB HA OCHOBE pacuera
sHepruu ['nooca.

5. CKOpOCTh XMMMUYECKHUX pEaKLMi. 3aBUCUMOCTb CKOPOCTH PEAaKLMH OT KOHLEHTPALUU
peareHToB (3aKOH JIEHCTBYIOIIMX MACC).

6. 3aBHCHMOCTB CKOPOCTH peakuuu OT Temmeparypsl. llpaBuno Bant-I'odpda. Dueprus
aKTUBaLMU. YpaBHEHUE AppeHuyca.

7. BnusiHHMe KaTaau3aTropa Ha CKOPOCTh XMMHUECKUX PEaKLUM.

8. OOpatumble M HeoOpaTHMble XHMHUYECKHE peakIMU. XHMHUYECKOEe paBHOBECHE.
Koncranra paBHOBecusl, (PU3HMUECKUN CMBICIT.

9. Cwmemenue xumudeckoro pasHosecus. [Ipunuun Jle-Illarense.

10. CoBpeMeHHast KBAHTOBO-MEXaHHUECKasl TEOPHs CTpOeHHE aToMa. KBaHTOBBIE YuClia, UX
bu3nueckuit CMbICI.

11. CtpoeHune 37IE€KTPOHHBIX O0OJOYEK MHOIO3IEKTPOHHBIX aromoB. [lpunnun Ilaymu.
IIpaBuno Xynna. IIpyHun HauMeHbIIEN SHEPTUN.

12. Tlepuonnyeckuii 3axkoH .M. MenneneeBa. Crpykrypa I[lepmomndeckoid CHUCTEMBI C
TOYKHM 3pEHUsl CTpOEHHs aToMa. (DU3MYECKHH CMBICH MEPUOJUYHOCTH HM3MEHEHHS OCHOBHBIX
XapaKTepUCTHUK aTOMOB D3JEMEHTOB: paJuyChl aTOMOB, HHEPrHsl HOHM3AlMM, CPOJICTBO K
IIEKTPOHY, JIEKTPOOTPULIATENBHOCTD.

13. I3MeHeHHe KHUCIIOTHO-OCHOBHBIX UM OKHCIIUTEIFHO-BOCCTAHOBUTEIFHBIX  CBOWCTB
coequHeHu| anemeHToB B llepuoanyeckoit cucreme [I.11. Menneneesa.

14. OcHOBHBIE XapaKTEPUCTUKH XUMHUYECKOM CBsA3M (PHEpPrusi CBSA3M, JJIMHA CBS3H.
BAJICHTHBIE YTJIb1). THUIBI XUMHUYECKOM CBS3H.

15. KoBanenTHas cBsa3b. CTpoeHHEe MOJIEKYJ € MO3UIIMK METO/Aa BaleHTHBIX cBsizeil (MBC).
['mbpuau3anus aToMHbIX opouTanei. OOMeHHBIN MexaHU3M 00pa30BaHUs KOBAJICHTHOM CBS3H.

16. CBoiicTBa KOBaJICHTHOW CBSI3H: HACHIIIAEMOCTh, KOBAJICHTHOCTh, HAITPABICHHOCTD.

17. loHOpHO-aKIeNTOPHBIH ~ MEXaHU3M  KOBaJIEHTHOW  cBsi3u. [loysipHOCTH  CBS3M.
[TonsspusyemocTs MOeKyI. [JuonbHbI MOMEHT.

18.0cHOBHBIE XapaKTEPUCTUKH HMOHHOW CBSI3U: HEHANPABIEHHOCTb, HEHACHIIAEMOCTb.
CBoiicTBa COEIUHEHUN ¢ HOHHEIM THIIOM CBSI3H.

19. OOmias xapakTepucTHKa BOJOPOJIHON U METANTUYECKOM CBA3H.

20. MexmornekylsipHoe  B3aumojeilictBue (cwisl  Ban-mep-Baanbca). WMuayknmonHOE,
OpPUEHTAIIMOHHOE, JUCIIEPCUOHHOE B3aUMO/IEHICTBUE.
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21. PactBopsl. OOmue cBOHCTBa pacTBOpoB. PacTBOpuMMOCTb. PacTBOpBI HacCHIIIEHHBIE,
nepechliieHHble. PakTOphl, BIUSIONIUE HA PACTBOPHUMOCTb.

22. KoHIleHTpaus pacTBOPOB (MaccoBast 10Jisl, MOJISIPHOCTh, HOPMAIILHOCTb ).

23.PacTBOpbl  ANEKTPOJIUTOB. Teopusi DIICKTPOIMTHYECKOW AMCCONMANMK  (CTETIEHb
JIMICCOIMALIMHU; KOHCTaHTa JUCCOLMAINH; CHIIbHBIE U clabble 3eKkTposuThl). [IpoTonuruyeckas
TEOpHsl PaCTBOPOB.

24.OnexTpoauThueckas auccounanus BoAbl. MoHHOe mpousBeneHue Boabl. BomopoaHsiit
nokasarenb. KucIoTHO-OCHOBHBIE HHANKATOPBI.

25. OcoOeHHOCTH peakuuMii M paBHOBECUST B pacTBOpax 3EKTpoiuToB. [IpomsBeneHue
pPacTBOPUMOCTH.

26. 'maponus coneit. Crenens ruaponusa. Koncranta rugponnsa. @akTopsl, BIUAIONUE HA
CTENEeHb TUAPOIIN3A.

27.0OKuCANTENbHO-BOCCTAHOBUTEIBHBIE pEAKIINK (OKHCIIEHHE, BOCCTaHOBJICHHUE). Tunuunoie
OKHUCJIUTEIN U BOCCTAHOBUTENU. THIIBI OKMCIUTENHFHO-BOCCTAHOBUTENBHBIX peakuuidi. MeToabl
COCTaBJIEHUS! OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid. Meron 3yiekTpoHHOro OanaHca.
Merton nonypeaxkuuii.

28. HampaBiieHHEe OKUCIIHTEIHFHO-BOCCTAHOBUTENBHBIX peakiui, pacuer J/IC.

29. Dnektpon.  DJEKTpoAHBbIE  (OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE)  MOTEHIUAJIBI.
CranmapTHbII BOJAOPOIHBIN 5ekTpo. YpaBHenue HepHcera.

30. DnekTpoxuMudeckue mporecchl. ['anpBaHmdeckuidl aneMeHT. KoHIEHTpaluoHHBIN
rajJbBaHUYECKUH AJIEMEHT.

31.Xumuueckass ¥ DIEKTPOXUMHUYECKass KOPPO3HS C KUCIOPOJHOW U  BOJOPOIHOMN
nenonspusanueil. OCHOBHbIE METObI 3aLUTHl METAJIJIOB OT KOPPO3HH.

32.071exTponu3 paciiaaBoB U pacTtBopoB. [locrmenoBarenbHOCTh KATOAHBIX M aHOJHBIX
npoueccoB. PacTBopruMblIil 1 HepacTBOpUMBIN aHO/bl. 3akoHbI Dapanes.

33.00mas XapakTepuCcTUKa CBOMCTB METAUIOB W HeMeTayuloB. [losiojkeHHe MeTauioB U
HeMmeTayuloB B llepuonnueckoil cucreMe, M3MEHEHUE UX OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
CBOICTB B IIEpUOJIE U TPYIIIIE.

34 XuMU4YecKre CBOMCTBA HEMETAJIJIOB U METAJNIOB: B3aNMOJACHCTBHE C BOJIOM, KUCIIOTAMH,
nies09amMu M JIp.

35.XuMuvecKkne peakiuy, JeKallde B OCHOBE OOIMIMX CIIOCOOOB TOJYYEHHUS METaIOB U
HEMETAJUIOB.

Kpurepun onenkn orBera 00yuaronierocsi Ha 3auere

OrneHKa «3a4TEHOY» BBICTABIIACTCS, €CJIM OOYYArOUIUHCS 3HAET OCHOBHBIC TOHSTHS U
3aKOHBl XUMHH, 3aKOHOMEPHOCTH IIPOTEKAHUSA XUMHUUYECKUX IIPOLECCOB IPOBEPSIEMBIX
BONPOCOM; BJIAJICET HaBbIKAMU 3allUCH YPAaBHEHUM PEAKIMN Pa3IMYHbIX XHUMHUYECKHUX
MPOLECCOB, PELIAET THUIIOBBIC 3a1a4d; NPUBOAUT HPUMEPbl U HHTEPHPETUPYET PE3YIbTATHI
pEelIeHUs TUTIOBOM 3a7a4H.

OHCHKa «3auYTCHO» HC BBICTABJIACTCA CTYIACHTY, KOTOpLIfI HE 3HACT 3HAYNUTECIHLHON YacTU
MaTrcpuajia, AONMYCKACT CYIICCTBCHHBIC OIJ_II/I6KI/I, HCYBCPCHHO, C OOJIBIIMMU TPYAHOCTAMU
BBITIOJIHACT 3adaHWs UJIWX HE BBIIIOJIHSCT.

3. IlIpouenypa npoMeKyTOYHOI aTTeCTALMHU

Cz[aqa 3a4€Ta MIPOU3BOJUTCA B IIOCJICIHIOIO HEACIIO 06y‘-IeHI/I$I. PGSYJ'H)TaTBI 3a4ycTa
BHOCATCA B aTTCCTAIMOHHYIO BCIOMOCTD, a TAKKC B 3aYCTHYIO KHHIKKY.



OHCHO‘IHBIQ CpCAcCTBa U1 MHBAJIMAOB U JIUIL C OTPAaHUYCHHBIMH BO3MOKHOCTSAMU 3J0POBbA
BBIOMPAIOTCS C YYETOM MX MHIUBHUAYAIBHBIX ICUXO(PU3NYECKUX BOZMOXKHOCTEH (MTOA0MPAFOTCS
WHWBUIYAILHO B 3aBUCHMOCTH OT BO3MOXXHOCTEH 37J0pOBBS CTY/ICHTA):

Tabnuna 1 - OueHoYHbIE CPENICTBA VIS CTYACHTOB C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU

3A0POBbA:

Kareropus cryaeHTos

Buibl O1IeHOUHBIX CPEACTB

@dopma KOHTPOJISL U OLEHKU
pe3yabTaTOB OOYUECHHUS

C HapyliieHueM ciayxa

Bompockr s nokinanos-
Mpe3eHTaINi, OaHK TECTOBBIX
BOIIPOCOB, BOIIPOCHI K 3a4ETy

[TuceMenHas nmpoBepka

C HapyuieHueM 3peHust

Bompock! s nokinanos-
Mpe3eHTAINA, OaHK TECTOBBIX
BOIIPOCOB, BOIIPOCHI K 3a4ETy

YcTHas npoBepka

C  HapylmieHHMeM  OHOpHO-
JIBUTATEIHHOTO arnmnapara

Bompock! s gokinanos-
Mpe3eHTAINA, OAaHK TECTOBBIX
BOIIPOCOB, BOIIPOCHI K 3a4ETy

Opranuzanuss KOHTPOJS €
TTOMOIIIBIO 3JIEKTPOHHOM
000JI0YKH MOODLE,

MMCbMEHHAs TPOBEPKA

Pazpabotunk:

A. H. Kagrsruerosa
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