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OCBOCHUHA

1 IlepeyeHp KOMIETEeHUMI € yKa3aHHMeM 3TanoB HUX (OPMHMPOBaHHS B Hpolecce

00pa3oBaTeJIbLHOH MPOrpamMmbl,

OIleHMBAHHUS KOMIIeTEeHIINii

olHCaHHuEe IoKa3areJei

U KpHUTepHEeB

Cemectp (BUn

K Kon u conepxanne Pe3ynbrarel 00yuenus OueHouHbIe
YPC | TPOMEX. KOMIIETCHIIUU (KOMIIOHEHTHI KOMITETEHIINH ) CpeacTBa
aTTecTalun)
3HaTh: METOJUKH XHUMHUYECKOTO

[1K-6: CnocoOcH | IKCIIEpUMEHTa B paMKax
NPUMEHSTh 3HAHHS 10 | Ja0OPaTOPHOTO MPAKTUKYMa
CHOBaM 00Immx
XUMHYECKUX YMmers: MHTEPIPETUPOBATH
MIPOIIECCOB M BOMPOCOB | MOJTYYEHHbIE  PE3yabTaThl U
9KOJIOTHH JienaTh BBIBOJIBI U3 HUX 0C-1

1 1 (3auer) I1K-6.1:
JleMoHCTpUpYET Bnanets: mMeromukoit oO6paboTku
3HAHUS 10 | pe3ynbTaToB 3KCHEPUMEHTA,
MIPOTEKAHUIO HaBBIKAMU 3aMUChIBaTh
XUMHYECKHX YpaBHEHUS pPEaKIUi pPa3IUYHBIX
IIPOLIECCOBB XUMHUYECKUX TMPOIECCOB, PEIIaTh
Pa3IUYHBIX cpeliax TUIIOBBIE 3a/1auu, CTPOUTH

rpaduKy.

ITK-6.2: 3HaeT | 3HaTh: 3aKOHOMEPHOCTHU TpoTeka- | OC-2
OCHOBHBIE HUS XUMUYECKHUX ITPOLIECCOB
HAIPaBIICHUs BIMSHES | YMeTh: 0€30MacHO  MpoBOAUTH | BOIPOCH K
JJIEKTPOSHEPIETUKHU HA | 1TaOOpPaTOPHBIE OTBITHI 3a4ery

1 1 (3auer) OKPY’KaIOIIYI0 Cpefy,

yMeeT
MUHUMH3HPOBATH
MOCIIEACTBUS ~ JTOTO
BIIVISTHUS

Brnaners: HaBbIkaMu 0€3011aCHOTO
IIPOBEICHUS 1a00paTOPHBIX
OIIBITOB

OIlEHKM BJIAJEeHHIA,

2 Tumnosble KOHTPOJIbHBIC 3alaHusdl WM HHBIC MaTEpHaJIbl, H606XOI[I/IMLIG AJIsA

YMEHHUI, 3HAHHIM,

XapaKTePU3YIOIIMX 3Tanbl

(popmupoBanus

KOMHeTeHHHﬁ B Inponecce oCBOCHMS JUCUHUIUVIMHBI C ONMHCAHHEM IIKAJ OUNCHUBAHUA M

METOANICCKHUMU PEKOMCHAAUAMU, ONPEACTAIOIIMMH NMPpOUECAYPY OLICHUBAHUS.

JAUCIHHUITIIIMHBI.

2.1 OuneHoYHbIE CPEACTBA IS TEKYIIero KOHTPOJIs.

Texymumii KOHTPOJIb 3HAHUH HEOOXOAUM JJIsi IPOBEPKU YCBOEHUS y4eOHOro MaTepuasa 1
ero 3akperuieHus. KoHTponb cieayeT MpoBOJUTH Ha MPOTSHKEHWH BCETrO IMEpHoJia M3y4eHUS

a00paTOPHBIX 3aHATHSIX.

Ouenounoe cpencrso 1 — IIpakTuko-opuenTuposanuoe 3aganue(QC-1).

TCKYIJ_[I/Iﬁ KOHTPOJIb OCYHICCTBJIIACTCA Ha KOHTpOHBHOﬁ HEACIC W Ha




Onenka »srtana cQOpPMHPOBAHHOCTH KOMIIETEHIIMH IPOU3BOJIUTCS Ha  KaxXJIOM
7a00paTOpPHOM 3aHSATHHM IMPHU BHIOJHEHUH OMPEECIIEHHOTO pasfjena AUCUUILTUHBL. OCHOBHas
3a/1a4a — OIEHKa HaBBIKOB pa0O0Thl MHPOPMALMOHHBIMU PECYPCAMH, UCIIOIL3YEMBIMHE ISl IIOMCKA
uH(pOPMALIMU B COOTBETCTBHH C ITOCTABJICHHOMN 3a/1a4eH.

3aganue:

Knacco HeopeaHu4ecKux coeOuHeHUll
1. CocraBbTe ypaBHEHUsI pEaKIUii, C MOMOIIBI0O KOTOPHIX MOKHO OCYILIECTBUTH YKa3aHHBIC
MPEBPAICHUS:
Ba — BaO — BaCl, — Ba(NO;), — BaSO,
Mg — MgSO, — Mg(OH), - MgO — MgCl,
2. Kakue coiau MOXXHO NOJIy4UThb, UM€S B CBOEM pPaCIOPSKEHUU BaCl,, CuSO,, AgNO,, K,PO,?

Hanuumre ypaBHeHUs peaklUii U HA30BUTE MOJIYUYEHHBIE COJIH.

3. Hanmmure bopmyIbr AHTUPUIOB yKa3aHHBIX KHCJIOT:

H,BO;, H,P,0;, HMnO,, HOCI, H3AsO,, H,WO, .

4. CocraBbTe (POpPMYIJIBI OCHOBHBIX COJIEH TpH B3amMmojeicTBuu ruapokcuaa xenesa (I1) u

COJISTHOM KUCIIOTBI.

5. C xakuMu W3 TEPEUUCICHHBIX HIDKE BEIIECTB OyJIeT pearupoBaTh COJISTHAS KHUCIIOTA!

N,Os, Zn(OH),, CaO, AgNO;, H;PO, .

6. C moMomIpI0 ypaBHEHUH peaKkuii JOKaKUTE aM(POTEPHOCTb THAPOKCH/IA ATFOMUHHUSL.

Ckropocmb Xumuueckux peakyutl U XumMuieckoe pasHogecue

1. Kak u3MeHHTCs CKOpOCTh mpsiMod M oOpatHo# peakuuii B cucteme: 2NO(r) + Cly(r) <
2NOCI(r), eciti yMEHBIIUTH 00EM CHCTEMBI B TPH pa3a?

2. B cucreme 2NO(1) + Cly(r) <> 2NOCI(r) nauanbhbie koHueHTpanuu paBHbl: [NO] — 0,05
mone/n, [Cl] — 0,03 wmonw/n. Koncranta ckopoctu peakuuu paHa 0,4. Berumcnute

HAYaJIbHYI0 CKOPOCTh PEaKIMU U ee CKopocTh, koraa [Cly] ymenbimtes Ha 0,01 Moutb/o.

3. B cucreme 2NO(r) + Cly(r) <> 2NOCI(r) paBHoBecHble KoHIeHTpaluu paBHbl: [NO] — 0,06
moas/i, [Cly] — 0,12 mons/n, [NOCI] — 0,216 mons/n. Beruncianre KOHCTaHTY paBHOBECHS
pEaKIMH.

4. Kakme ycnoBusi (Temmeparypa, [aBJIeHHE, KOHIIGHTPAllMM YYaCTHUKOB  PEaKIIHH,
KaTaJlIn3aTop) HeoOXOAUMBI I IOBBIIIEHHS BBIX0/1a XJIOpa M0 00paTUMOM peakiuu:

4HCI(1) + O3(1) <> 2Cly(r) + 2H,0(1); AH® =—116,4 xJIx

5. Kak noBnuser Ha paBHOBeCHE CIEAYIOMINX PEaKIHii:

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

CaCOs3(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 kJIx,

1) moBbIIIEHHE AABIICHHST; 2) TTOBBIIIIEHUE TEMIIEPATYPHI.

IIpucomoenenue u onpedenenue KOHYeHMpayuu pacmeopa

1. BeuucnuTe HOPMATBHYIO KOHIIGHTPAIUIO, TUTP M MaccoByro aomo (B %) HSOs B 2M

pacTBope, MIOTHOCTh KoToporo 1,12 r/em’.

2. B omnom mmtTpe pactBopa coxmepkutcs 5,3 r kapOoHaTa HaTpus. Paccumraiite MOJSIpHYIO

KOHIIEHTPALIMIO, HOPMAJIbHYIO KOHIEHTPAIIUIO U TUTP.

3. Ckompko rpaMmmoB Na;SO4-10H,0 u Boasl motpedyercs i purotoBieHus 40 r© pacTBopa

coiau, ¢ MaccoBoii goneit Na,SO4 10%.

4. Berumciure o0beM 60 % pactBopa cepHOM KHCIOTH (p — 1,498 r/cM®), HEOOXOXMMBIN IS

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



5. Hnsa HelTpanuzanuu 42 MII CEpHOM KHCIOTHI ToTpeboBanock nobaButh 14 miu 0,3 H.

pactBopa menoyu. OnpeneanTb MOJISPHYIO KOHIICHTPAINIO PACTBOPA CEPHOM KUCIOTHI.

6. [ns wmeditpamuzanmmu 10 mur pactBopa ruapokcuna Oapus u3pacxomoBano 7 mur 0,1 H.

a30THOU KHUCTO0ThI. OmpenenanTe MOJISIPHYIO KOHLIEHTPALMIO THAPOKCHIa Oapus.

Dnekmporumuieckas OUCCoOyuayust u 2UOPoIU3 coetl

1. Hanumure BhIpakeHHWE KOHCTAHT JUCCOLMAIMY JUISl CEPHUCTOM KUCIOTHI, IMCCOLMUPYIOIIEH

B JIB€ CTYIICHHU.

2. [ToueMy 37€KTPOIUTHI HA3bIBAIOT MPOBOJIHUKAMH 3JIEKTPUUYECKOTO TOKa BToporo poaa? Kakue

BELIECTBA ABJIAIOTCS IPOBOJHUKAMU IIEPBOTO poaa?

3. Crernenp nucconyanuu ykcycHoi kuciotel B 0,1 M pactBope paBHa 1,32-10. Paccunraiite

KOHCTaHTY JIUCCOLMALIMK KHCIIOTHI.

4, KoHCTaHTa JUCCOIMAIIMK  I[IMAHOBOJOpOJa (CHHUJIBHOM KHCIIOTHI) paBHA 7,9~10‘1O.

Paccuuraiite crenens qucconuanuu HCN B 0,001 M pactBope.

5. Beiuncnure KoHIEHTpauuioo HOHOB Bomopoaa u pH B 0,1 M pacTBope XJIOpHOBAaTUCTOMN

kicnorst HOCI (K=5-10%).

6. CocraBbTe MOJIEKYISIPHBIE U HOHHO-MOJICKYJISIPHBIE YPaBHEHUS pEaKUUid THIPOIN3a COJNEH:
FE(N03)2, KF, LizS, (NH4)28.

OxucaumenbHoO-80CCMAaHOBUMENbHbIE PeaKyuu

1. Onpenenure cTeneHb OKUCICHHS cepbl B coequHeHusx: HyS, NaS;03, HaSO3, HaSO4.

2. 3aKOHYUTE YypaBHEHHS pEakKIuii, 3amuIIUTe WX B MOJEKYJISIpHON ¢dopMe U paccTaBbTe
KO3 PHUIHEHTHI:

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

6) H»S + Cl, + H,O — H,SO,+ HCI

B) H,S + H,SO, — S +...

3. VpaBHsiiTe peakmuy METOJOM DIIEKTPOHHOrO OamaHca, YKaXHTE€ OKUCIUTENb U
BOCCTaHOBUTEIIb:

a) Fe,S;+ HCl — FeCl, + Hy + S

6) FeSO4 + KMnO4 + H,SO4 — FCQ(SO4)3 + MnSQO4 + K;SO4 + H,O

B) FE(OH)g + KOH + Br, — Ky,FeO4 + KBr + H,0

Kakue cBolicTBa MpOSBIAIOT COEIAMHEHUS JIBYyX- M TPEXBAJICHTHOIO JKele3a B JTHX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIX?

4. Xene3Has MJIaCTMHKA MOTPY)XEHa B pacTBOp cyibpaTta menu. [locne OKOHYaHUS peakuuu
Macca TUTACTMHKM yBenuuuiach Ha 2 T. PaccumTaiiTe maccy BBIIENTUBIIEHCS W3 PacTBOpa
MEHU.

5. Kakyro maccy cynbdara xkenesa (1) MoxxkHo okucauTh B Kucioi cpene ¢ nomonibio 20 v 0,1
H. pacTBOpa Ne€pMaHraHaTa Kauaus?

6. Kakyro Maccy cepoBoAopoaa MOKHO OKHCIUTH IO CBOOOTHON Cepbl OJHIM I'paMMOM ioza?

OcHogul 21eKkmpoxumuu

1. HanumumTe SIEKTPOXMMUYECKYI0O CXEMY TallbBAHMUECKOIO 3JIEMEHTa, COCTAaBJIEHHOTO U3
MEIHOTO W MapraHieBOro 3JeKTpoJoB ¢ pactBopamu coneil meau (II) m mapranma (II).
Berunciure 3/[C anemeHTa IpU CTaHAAPTHBIX YCIOBHUAX M IPH KOHLEHTPAlMU KaTHOHOB
BpactBopax 0,1M (temneparypa ctanaapTHasi).

2. Pearmpyer JM IHMHK C pacTBOpaMH XJIOpWAA HATpus, cyiabdaTa Meau, cyibdarta Kaius,
cynbdara MarHusi, HUTpaTa pTyTH?

3. PaccumraiiTe MOTEHIMAT HUKEIIEBOTO AJIEKTPO/Ia, Y KOTOPOTO KOHIIEHTPAIHSI HOHOB HUKETIS B
pactBope paBHa 0,0001 moub/11.

4. Kakue mporeccsl IPOUCXOAAT MPHU MOBPEXKIECHUN MOBEPXHOCTHOTO CJIOSI HUKEITUPOBAHHOTO
xKenesza?



5. B kene3Ho#l KOHCTPYKIIMU COJEpKaTcs neTaiud u3 Menu. Kak 3To OTpasuTcs Ha KOPPO3HH
xene3a? CocTaBbTe TAIBBAHUYECKYIO MAPY M HAMUIINUTE KATOAHBIN M aHOJIHBIA MPOLECC IS
KHUCJIOU CPEJIbL.

6. Kakoii metam1 OyneT OKUCISTHCS MPU HAPYIIEHUU MOBEPXHOCTH, €CIIU OJUH METAJUl IOKPBIT
JIPYTHM: a) JKeJle30 - KaAMueM; 0) Meb - ATFOMUHHEM; B) IFOMUHHNA - CEpeOpOM: T) MeIb -
30JI0TOM: ) MeJlb - HUKeleM. J[JIs yKa3aHHbBIX Map COCTaBbTE aHOJHBIE U KATOAHbBIC PEAKIUU
npoiiecca Koppo3uu B Bo3ayiHoit armocepe (02, H20).

7. PaccMoTpuTe 5JEKTPOJIHBIE MPOIECCHl Ha MpHUMepax »JJIEKTPOJIM3a BOJHBIX PacTBOPOB
HUTpATa HATPUS U XJIOPUIA KUl C HEPACTBOPUMBIMH aHOIAMHU.

8. Ilpu snexTponu3e BOJHOTO pacTBOpa Cyib(dara MUHKA C HEPACTBOPUMBIMU JJIEKTPOJIaMU Ha
KaroJze B TeueHue 2 4 Beimenuiaoch 0,235 r nuuka. Tok B nenu 1,34 A. PaccuuraiiTe BBIXOJ
[IUHKA 0 TOKY.

9. Tok cuioit 2,5 A, mpoxojast 4epe3 pacTBOp JEKTPoiuTa, 3a 30 MUH BBIICTSET U3 pacTBOpa
2,77 r merasuia. PaccunraiiTe S5KBUBaJICHTHYIO MacCy METaJa.

Xumuueckue ceoucmea memanios

1. Hamummwure 31eKTpoHHYIO0 POPMYITY MEIH.

2. Kakwme creneHu oOkwuclIeHUs XapaktepHsl s menu? [lpuBemure Qopmyssl BeEmIECTB,
CoJleprKalIiX Meb B YKa3aHHBIX CTEMEHSIX OKHUCIICHHUS.

3. Jomummre cienyoomume ypaBHEHHs. YpaBHSAHTE HX METOAOM 3JEKTPOHHOrO OanaHca,
YKaXHUTE OKUCIUTENh U BOCCTAHOBHUTEII:

a)Cu+0; —

6) Cu + H,SO4 (koH11.) —

B) Cu + HNOj3 (pa36.) —

r) Cu+ AgNO; —

Eciu peakiuy He MPOTEKAIOT, YKAKUTE TToYeMy?

4. Tlpu ananuze Majaxura yctaHoBiieHo, uTo B 100 r ero cogepxurcs 40 r meau. Onpenenute
CoJIep>KaHue TIPUMECH B PYIC.

5. HawubGonee TexHONMOTMYHBIM U 3P(HEKTUBHBIM CIIOCOOOM BBIJIEIICHUS METAIIJIOB U3 PaCTBOPOB
SIBIISIETCS dJIeKTpou3. Onpeenute Bpemsi, HeoOX0IMMOe TSl BBIJICIICHUS BCEH Men
AIIEKTPOIIU30M, €CITU TOA0BOI 00beM ouniaeMoii Boabl paseH 1000 M, a coJiep>kaHue B Hel
nonoB Cu?* cocrasnser 0,57 Mr/om° , ipu cuyie Toka 22,2 A u BbIixojie 1o Toky 90 %.

Kputepun oneHuBanus:
- «(3BAUTEHO»BbIcTaBIsI€TCS 00YYAIOMIEMYCsl, €CITU OH BBITIOTHIII MTPABUIILHO BCE 3a/1aHUS.
- «<HE 3AYTEHO» BbICTaBisieTCS 00y4aromeMycsi, €CId OH HEBEPHO BBITIOJHII Oosiee 2
3aJlaHuN.
Jlo koHIla y4eOHOTrO ceMecTpa JODKHBI OBITh BBIMIOJTHCHBI BCE TMPAKTHUSCKUC 3aJaHUS IS
JOCTHIKEHUS dTarna (OPMUPOBAHUS KOMITETECHITUH.
Orenka sTama ¢hOpMHPOBAHHOCTH KOMIICTCHIIUN TIPOU3BOIUTCS Ha KOHTPOJIBHBIX HECIISX.

Ouenounoe cpeacrso 2 — TECT (OC-2).

Ornenka sTana CPOPMHUPOBAHHOCTH KOMIIETEHIIMU TMPOU3BOIUTCA HA 2 KOHTPOJIHHOU
Heznene. Tect mpoBoauTcst B TeueHue 45 muHyT. OCHOBHAs 3a/laya TeCTa — OICHUTh 3HAHUS,
YMEHHS UM HaBBIKU CTYICHTOB IO TEMaM: COBPEMEHHAsl TEOPHsSI CTPOCHUSI TOMA, EPUOANUECKAS
CHCTEMA DJJIEMEHTOB, OCHOBBI XMMHMYECKUW KHUHETHKH, XMMHYECKOE PaBHOBECHE, PaCTBOPHI,
pPacTBOPBI AJIEKTPOJIUTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIHNH, JJICKTPOXHUMUYECKUE
IIPOLECCHI, KpaTKasl XapaKTEPUCTUKA METAJUIOB, HEMETAIIJIOB U UX COEIUHEHHUM.

IIpuMepsI THIIOBBIX TECTOBLIX 3aJaHUI

5



1. KucnotHblil XapakTep UMEIOT OKCH/IbI, 00pa30BaHHBIE METAIIJIAMHU:

a) CO CTEIEHbIO OKUCIICHUS, PAaBHOM WJIK BbIIIE +4;

0) rIaBHBIX MOATPYII;

B) C JIFOOOM CTEIICHbIO OKUCIICHUS;

T') CO CTEINEHBIO OKUCICHUS HIXKE +4.

Otser: a

2. MaccoBas momsi cond B pacTBOpe, MOMYYeHHOM mpu cMmemmuBaHuu 250 T pacTtBopa C
MaccoBoit goneit 8 % u 750 r pactBopa ¢ maccoBoit noseit 4 %, cocrasiser, %o:

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

OtBer: B

3. MonspHo# KOHIIEHTpalel pacTBOPEHHOTO BEIeCTBa HAa3bIBAETCS OTHOILICHUE:

a) Macchl paCTBOPEHHOT'O BEILIECTBA K MACCE pacTBOPA;

0) Macchl pacTBOPUTEIS K MAacCe pacTBOPA;

B) UKCJa MOJIb PACTBOPEHHOT'O BEILIECTBA K OOIIEMY YHCITy MOJIEH B pacTBOPE;

T') 4iClia MOJIb PACTBOPEHHOT'O BEIIECTBA K 00bEMY pacTBOpa.

OtBer: T

4. Ob6wem 0,1 M pactBOpa rHAPOKCHAA HATpUs, HEOOXoauMbIH ams HeTpanuzammu 20 mi 0,1
M pacTBOpa CONSIHOM KUCIIOTHI, PAaBEH, MII:

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

Ortger: 0

5. O06wem pactBopa KOH ¢ monsipHO# KOHIIeHTparue skBuBajieHToB 0,1 MOJb/11, HEOOXOIUMBIH
JUTst HerTpanu3auu 20 MiT pacTBOpa a30THOM KUCIIOTHI C MOJISIPHOM KOHIIEHTpallMel S5KBUBAJICHTOB
0,15 Momnb/7, paBeH, MII:

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

OtBer: T

6. Ilpu pa3baBieHHH pacTBOpa CTETIEHb AUCCOIMAINH C1a00TO AIIEKTPOIIHTA!

a) YMEHBIIIaeTCs;

0) HE MEHsIeTCS;

B) YBEITUYHMBACTCS,

') MEHSIETCSI HEOJTHO3HAYHO.

OtBer: B

7. JlakMyc UMeeT OJJMHAKOBYIO OKPACKy B pacTBOpax COJEH:

a) cyabGua HATpUs U KapOOHAT HATPUS;

0) OpoMu aTIOMUHUS U HUTPAT HATPHS;

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

r) 6poMu KaJblius U Cyab(QUT HATPUSL.

OtBert: a

8. PactBop cousiHOM KHCTOTHI (a30THOM KHcHnoThl) umeeT pH = 2. KoHIeHTpaIus KUCIoTH B
pactBope npu 100 % nucconuanuu paBHa, MOJIb/J:

a) 0,1; 6) 0,05; B) 0,001; r) 0,01.

OtBer: T

9. Ecmwm sHTansnms o0pa3zoBaHUs AUOKCHIA cephbl = —297 KJIK/MOJIb, TO KOJIMYECTBO TETUIOTHI,
BBIJIENISIEMOE IIPU cropaHuu 16 r cepsl, 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
peaknun: N, (r) +3H, (r) — 2NHj(r); AH=-93,2 xJlx, TpeOyeTcs 3aTpaTUTh TETUIOTHI, KJ[X:

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

Ortsert: 6



11. Eciu TtemmepaTypHblii KOA(QQHUIMEHT peakmuu = 2, TO, YTOObl YMEHBIIUTH CKOPOCTb

peakuuu B 16 pa3, HEC0OOX0IMMO TOHU3UTH TEMIIEpaTypy, Ha °C:
a) 40; 0) 10; B) 20; r) 30.
OrtBerT: a

12. YpaBHenue KOHCTaHTa paBHOBECUS reTepPOreHHON XUMUYECKOU peakuuu
SiO, (k) +2H,(r) < 2H,0(r) +Si(x) UMeeT BUA:

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

paBH

6) K [H,0)/ [H,]*;

pasi
B) KpaBH:[Sioz]'[Hz]/[Si]’[Hzo]z ;

1) Ko =[SI]-[H,0] / [Si0,]-[H,].

Otger: 6

13. Jlas cmemenust paBHOBecHsi B cucreMe SO, (r) +Cl,(r)«>SO,Cl(r), H°< 0 B cropony

paBH

IPOJYKTOB PEAKIINU HEOOXOTUMO:
a) NOHU3UTH JIaBJICHUE;

0) MOHU3UTH TEMIIEPATYPY;

B) IOHU3UTh KOHLEHTPALHUIO SO, ;

') BBECTH KaTaju3aTop.

Otger: 6

14. Yucno cBs3eii B MojieKyse Br, PaBHO:

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

OtBer: T

15. OO6mias cymma k03 (HUIIMEHTOB B ypaBHEHUH PEAKIIMUA KCIO, — KCl+ O, paBHA:
a)3; 0) 5; B) 4; r) 7.

OtBer: T

16. MonekynspHOMY YypaBHEHHIO peakuu 2NaOH + CO, — Na,CO,; +H,0 COOTBETCTBYET
COKpAILlEHHOE HOHHOE YPaBHEHUE:

a) 20H + CO, —» CO,> +H,0 ;

6) OH +CO, - CO,> +H";

B) 2Na’ +20H + CO, — Na,CO,;+H,0 ;

r) 2NaOH + CO, — 2Na*+ CO,%* +H,0.

Otgert: a

17. CormnacHo cxeMe raabBaHM4ecKoro 3neMeHTa Zn/Zn’ //Ag*IAg:

a) IMHK BOCCTaHABIMBACTCS;

0) cepedpo OKUCTSAETCS;

B) Ha KaTOJIe BBIJENACTCS cepedpo;

T') 3JIEKTPOHBI JIBIKYTCSI OT CEPEOPSTHOTO IEKTPOAa K IIMHKOBOMY.

OtBer: B

18. CranmapTHBIH OKHUCIHTELHO-BOCCTAHOBUTEIBHBIN MOTEHIMAT MOTypeakin 2H" +2¢ — H,
MIPUHSAT PaBHbIM, B:

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

Otger: a

19. VpaBHeHue mporiecca, MPOTEKAIOMIETO HA WHEPTHOM aHOAE NpPU DIEKTPOJIN3E BOTHOTO
pacTBopa HoauIa Kaiusi, UMEET BUJL:



a) 2H,0 —4e — O,+4H";

6) 21 —2e > 1,;

B) O,+ 2H,0 +4e — 40H" ;

r)4OH™ —4e — 40H".

Otger: 0

20. IIpomykTamu, BBIACISIONMIMMUCS HA HMHEPTHBIX JIJIEKTPOJAAX TPU DJICKTPOIH3E BOJIHOTO
pactBopa cynb(ara Meau, SBISIOTCS:
a) BOJIOPOJI U KHCIIOPO/I;

0) MeZlb U TPUOKCH]I CEPHI;

B) ME/Ib U KUCIIOPOJ;

') MeJlb U CEPOBOOPO/I.

OtBer: B

Kpurepun onenuBanus:
- «(3AUYTEHO» BbicTaBnsieTcst oOydarouiemycsi, eciaud oH BeimoaHua 80 % u Oosee
TECTOBBIX 3aJJaHUI BEPHO.
- «<HE 3AYTEHO» BeicTaBisercs o0ydaromemycs, eciiu oH BbIIOJHMI MeHee 80 %
TECTOBBIX 3aJJaHUI BEPHO.

B CJIydac BBIIIOJHCHHA TECTOBBIX 3aﬂaHHﬁ Ha OLCHKY «HC 3a4YTCHO», HGO6XOIII/IMO
BBITIOJIHUTD ITIOBTOPHYIO JUAT'HOCTHUKY.

2.2 OueHoOYHbIe CPEACTBA LI MPOMEKVTOYHON ATTEeCTAIIMN
VY4yeOHBIM TUTAHOM HW3YYEHUS AUCHHUIUIMHBI B TEPBOM CEMECTPE MPEIyCMOTPEH IO
IUCLUIUINHE 3a4eT.

BOl'[pOCI)I K 3a9€Ty

1. Tennosoii 3¢ ekt peakuu. IK30- U SHAOTEPMHUUECKHUE PEAKIIH.

2. OcHOBHbBIE TEpMOJMHAMUYECKHE (DYHKIMM: SHTAJIbIUSA, SHTpomnus, sHeprus [ubOca,
pa3MepHocTh. TepMonHaMudeckue PyHKIMH MPU CTaHJAPTHBIX YCIOBHSIX.

3. 3akon I'ecca m cneactBuss u3 Hero. [IpuMmeHeHHe 3aKoHa Uil TEPMOXUMHUECKUX
pacyeToB.

4. OrmpeneneHue HarpaplIeHUs] MPOTEKaHUS XUMHYECKUX IPOLIECCOB HAa OCHOBE pacyera
sHeprun ['uboca.

5. CKopoCTh XMMHYECKUX peakIHi. 3aBUCUMOCTh CKOPOCTH PEAKIHH OT KOHILIEHTpPAaIUH
peareHToB (3aKOH JCHCTBYIOIIUX Macc).

6. 3aBHCHMOCTH CKOPOCTH peakuuu OoT Temmeparypsl. IlpaBuno Bant-I'opda. DHeprus
aKTUBAIlMU. Y paBHEHUE AppeHunyca.

7. BnusHHMe KaTanu3aTtopa Ha CKOPOCTh XUMHUYECKUX PEAKIIUH.

8. OOpatumple W HEOOpaTHMble XHMHYECKHE pEaKIHH. XHUMHUYECKOEC pPAaBHOBECHE.
KoncranTa paBHOBecHsl, (GU3NYECKUIA CMBICIL.

9. Cwmemenne xumudeckoro pasHoBecus. [Ipuranun Jle-1llarense.

10. CoBpeMeHHast KBAaHTOBO-MEXaHHUYECKasi TEOPHsI CTpoeHue atoMa. KBaHTOBBIE uucia, UX
buznyecKuil CMBICI.

11. Ctpoenue 5JEKTPOHHBIX 000JI0OYEK MHOTO3IEKTPOHHBIX aToMmoB. [Ipunuun Ilaymu.
IIpaBuno XyHnna. [IpuHIMn HaMMEHbIIEN YHEPTUN.

12. Tlepuonnueckuii 3akon J[.M. MenneneeBa. Crpykrypa Ilepuonndeckoit cuctemsl ¢
TOYKHM 3pEHUSl CTpOCHHsA aToMa. (DU3MYECKHH CMBICH NMEPUOJUYHOCTH HM3MEHEHMSI OCHOBHBIX
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XapaKTEepUCTHUK aTOMOB DJJEMEHTOB: paAUYyChl aTOMOB, 3HEpPIHs HMOHU3ALMH, CPOACTBO K
3JIEKTPOHY, JIEKTPOOTPULIATEILHOCTb.

13. I3MeHeHHe KHUCIOTHO-OCHOBHBIX UM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  CBOMCTB
coequHeHui anemeHToB B [lepuoanyeckoii cucteme [I.1. Menneneena.

14. OcHOBHBIE XapaKTEPUCTUKH XMMHMUYECKON CBA3M (PHEpPrusi CBsA3M, JJUHA CBA3M.
BAJICHTHBIE YIJIbl). TUIIBI XUMUYECKOH CBA3H.

15. KoBanenTHas cBs3b. CTpoeHHE MOJIEKYJ € MO3ULIMU METOoAa BaleHTHbIX cBsizeil (MBC).
['ubpuauzanus aToMHBIX opouTasieli. OOMEHHBIN MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBS3H.

16. CBoiicTBa KOBAJIEHTHOH CBSI3U: HACBIIIAEMOCTbh, KOBaJICHTHOCTb, HAIIPABJIEHHOCTb.

17. loHOpHO-aKIENTOPHBIH ~ MEXaHU3M  KOBaJeHTHOW cBsA3u. IlomspHOCTH  CBA3M.
ITomstpusyemMocTs MOIEKyI1. [uIonbHbI MOMEHT.

18.OcHOBHBIE XapaKTEPUCTUKU HOHHOW CBSI3U: HEHAINIPABIEHHOCTb, HEHACHIIIAEMOCTb.
CBolicTBa COEIMHEHUI C NOHHBIM TUIIOM CBSI3H.

19. O0mias xapakTepucTHKa BOJOPOAHON U METANINYECKOM CBA3H.

20. MexmornekylsipHoe  B3aumojeicTBue (cwisl  Ban-mep-Baanbca). WMuaykumonHOE,
OpPHUEHTALMOHHOE, TUCIIEPCHOHHOE B3aUMO/ICHCTBHE.

21. PactBopel. OOmue cBOHCTBa pacTBOpoB. PacTBOpmMOCTh. PacTBOpBI HACHIIIEHHBIE,
nepecsliieHHble. DakTophl, BAUSIONUE HA PACTBOPUMOCTb.

22. KoHIIEHTpaIus pacTBOPOB (MaccoBast 0151, MOJISIPHOCTb, HOPMAJIBHOCTB).

23.PacTBOpbl  3JEKTPOJIUTOB. Teopusi 3JEKTPOIUTUYECKOM JAuccouuanuu  (CTerneHb
JUCCOLMAIMKU; KOHCTaHTa AMCCOLUAIMH; CHIbHbIE U cialble 3JeKTpoauThl). [IpoTonuruueckas
TEOpHsI paCTBOPOB.

24.OnexTpoauThueckas auccounanus BoJbl. MoHHOe mpousBeneHue Bobl. BomopoaHsiii
nokasaresb. KucioTHO-OCHOBHBIE HHAMKATOPBI.

25. OcoOCHHOCTH peaknuWii M pPaBHOBECHST B PacTBOpax 3EKTpoiuToB. I[IpomsBeneHue
pPacTBOPUMOCTH.

26. l'mnponus coneit. Crenens ruaponmsa. Korcranra runponmsa. GakTopsl, BIUASIONNE HA
CTENEHb TUAPOIIN3A.

277.OKUCTUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH (OKUCIIEHUE, BOCCTaHOBJIEHHE). TUNMUHBIE
OKHUCJIUTEIN U BOCCTAHOBUTENIN. THIIBI OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX peakuuid. Metozasl
COCTaBJICHUS] OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid. Meron 3yekTpoHHOro OanaHca.
Meron nomypeaxuuii.

28. HampaBiieHre OKUCITHTEIHbHO-BOCCTAHOBUTEBHBIX peakiui, pacuer J/1C.

29. DnexTpon.  DNEKTpoAHblE  (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE)  MOTEHLUAJBI.
CranmapTHBII BOJOPOIHEIN 5ekTpo. Y paBHenne HepHcera.

30. DnekTpoXuMHUECKHe Tpolecchl. [ anbBaHmdeckuid syeMeHT. KoOHIEHTpannoHHbIH
raJbBaHUYECKHUM DJIEMEHT.

31.Xumuueckass ¥ DJIEKTPOXUMHUYECKAasT KOPpPO3Ms C KHUCIOPOJHOM M  BOJOPOJHOM
nenonspusanyeil. OCHOBHBIE METOIbI 3aIUTHI METAIUIOB OT KOPPO3HUH.

32.01eKxTponu3 pacmiaaBoB M pacTBOpoB. IlocimenoBarenbHOCTh KaTOAHBIX M aHOJHBIX
nporeccoB. PacTBOprMBIi 1 HEpaCTBOPHUMBIN aHOMBI. 3aKOoHBI Papanes.

33.00mas XapakTepuCcTUKa CBOMCTB METAUIOB W HeMeTayuioB. [loyiojkeHHe METauioB H
HemeTayuioB B llepuonnueckoil cucreMe, M3MEHEHHE UX OKHCIUTEIbHO-BOCCTAaHOBHUTEIbHBIX
CBOICTB B IIEpUOJIE U TPYIIIIE.

34. XUMHUYECKHE CBOMCTBA HEMETAIIJIOB M METAJLUIOB: B3aMMOJEUCTBHE C BOJIOM, KUCIIOTAMH,
IeJI049aMu U JIp.

35.XumMudeckre peakiiuy, Jiexalue B OCHOBE OONIMX CITIOCOOOB IMOYYCHHS METaUIOB U
HEMETAJUIOB.

Kpurtepuu 1151 BbICTaBJIEHHSA 3a4eTa
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- (BAYTEHO» BbICcTaBIsIETCS 00YYAIOIMIEMYCS, €CITH:

1. OH riay60oKo M IPOYHO YCBOMIJ MaTepHal, NCYEPIBIBAIOLIE, OCIEI0BATEIBHO, YETKO
Y JIOTUYECKH CTPOMHO €ro U3Jaraer.

2. 'YMeeT TECHO yBS3bIBaTh TEOPHIO C IPAKTUKOM.

3. He nomyckaer cymiecTBEeHHBIX HETOYHOCTEH MPHU BO3HUKHOBEHUH JIOTIOJHUTEIHHBIX
BOIIPOCOB.
- «<HE 3AUYTEHO» BricTaBisiercss 00y4aromeMycsi, eCiu:

1. CryneHt He ycBOMJI OCHOBHOM MaTepual U €ro JIeTajH, JOIYCKAeT 3HAYUTENIbHbIC

HETOYHOCTHU IIPU OTBETE.
2. Hapymaer noruueckyo 1nociae10BaTeIbHOCTb B OTBETE.
Heysepenno, ¢ 601bIIMMHU 3aTPyIHEHUSIMA OTBEYAET Ha JOMIOJHUTEIbHBIE BOIIPOCHI.

3. [Ipouenypa npoMeKyTOYHOI aTTeCTALMHU

Cnaqa 3a4€Ta MIPOU3BOAUTCA B IIOCJICIHIOIO HEACIIIO O6y‘-ICHI/IH. PC3YJII>TaTI)I 3a4dcTra
BHOCATCA B ATTCCTAHMOHHYIO BEJOMOCTD, d TAKKEC B 3a4YCTHYIO KHHUIXKKY.

OueHouHble CpelcTBa I MHBAJIMIOB U JIML C OIPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3J0POBbS
BBIOMPAIOTCS C YYETOM UX MHJMBUIYaJIbHBIX NCUXO(PU3NYECKUX BO3MOXKHOCTEHN (1oaduparoTcs
WH/IMBUYaJIbHO B 3aBUCUMOCTH OT BO3MOXKHOCTEH 3/10pOBbSI CTYJICHTA):

Tabmuna 1 - OueHoYHbIE CPENICTBA VIS CTYACHTOB C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU
3I0POBBS

Kareropus cryneHToB Bunbl O11eHOUHBIX CPEACTB @®opMa KOHTPOJI U OLIEHKH
pe3ysIbTaToOB 00yUEHUs
C HapymieHueM ciyxa Bormpocs! i noxinanos- [IncemenHas mposepka

Mpe3eHTaIni, 0aHK TECTOBBIX
BOIIPOCOB, BOIIPOCHI K 3a4€Ty

C HapyuieHueM 3peHust Bornpocsr it toxianos- VYcTHasg npoBepka
Mpe3eHTaIHi, 6aHK TECTOBBIX
BOIPOCOB, BOIPOCHI K 3a4€Ty

C Hapyl1ieHHeM OMopHO- Bomnpocs! quist noknanos- Opranuzanus KOHTpOJIA ¢
ABUTAaTCIIBHOIO allmapara npe3eHTau1/11>’1, 0aHK TECTOBBIX IIOMOIIIBIO SHGKTpOHHOI\/JI
BOIIPOCOB, BOMPOCHI Kk 3aueTy | ob6orouku MOODLE,
MMMCbMEHHAs IPOBEPKa

Pa3paborunk /A.H. Kagpraerona
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