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1. IIEJII4 OCBOEHkTfl ilvtcw,IfIJII4HbI

I-{enrnau ocBoeHr4r,qkrcrlrrlnr4urr <Xr.rvrus)) flBJlflroroq:

- o3HaKOMJIeHI{e CTyAeHTOB C KOHIIeIITyanbHbIMI4 OCHOBaMT4 XLIMLTLI KaK CoBpeMenuofi r(oMnIeKcHOfi nayrcu
- $opuupoBaHue npeAcraBneHuft nayugolo Mr4poBo$peHr4{ Ha ocHoBe crrcreMHr,rx gnanuit o cocraBe,
crpo eHrrl{ ra cnofi crsax xuMr{qecKnx co eAuuenraft ;

- (popuupoBaHl'Ie npa3Bnrpre y cryAeHTa xl4Mr{qecKofo MbrrrrneHzs, cnroco6Hocrn rrprlMeHrn,b xurvrnlrecxufr
t4HoTpyMeHrapuir npr4 pr3yqeHrzn npo(f eccrroHaJrbHbrx Ar,rcrlr4rrnr{H ;

- $opuupoBaHl4e HaBbIKoB rIpI{MeHeHIrs sualuft n o6nacru xrrMr{pr [p14 peuenzu upo$eccr4oHanbHbrx
3aAAq.

3 aAa-{n Alrcurrlnr4 Hbr :

npzo6pereuue cryAeHTaMI{ ycrofiurannrx suaHzfi [o BonpocaM freHufl o crpoerrau BerrIecrBa,
TepMoAIrHaMr4KI4 lr KI,IHerIzKI4 xI4MI{qecKLIX pearquft, Teopr4r4 o6uegHrx v. oKr{cJrr4TeJrbHo-
BOCCTaHOBT4TeJIbHbTX llpoqeccoB ;

- $opnarapoBaHl{e HaBbIKoB npI{MeHeIrI4fl Teoperplr{ecKrrx snaHr.rfi B xole BbrrroJrgeHpfi la6oparopHbrx pa6or
14 npv pe[reHr,ru pacqeTr{brx 3aAarr.

2. MECTO AI4CTIUUII,IHbI B CTpyKTypE oflofl Bo

[uuluntmna <Xalrra-fl) orHocr.rrcs K 6a3onofi -racrz OIIOII BO

[ucqunnuua onupaerot Ha s:na:a:zs. [peAMeroB ocnonnoft o6pasonarenrnofi ,rpo.pa**"i
(nonHoro) o6ulero o6pa^:onanr4flrro [peAMeraM : xvr:vrnfl,, $uszxa, MareMarr4Ka.

cpeAHero

3. IIJIAHI,IPYEMbIE PE 3YJIb TATbI O E YIIEH WT TO AI4 C UI,ITIJII,IHE

llnanupyerrable pe3ynbratr o6yueHl,Is rro rI4cIII4[nI4He, coorHeceHnbre c [JraHkrpyeMbrMr4 pe3ynr,T'araMy
ocBoeHr.r.f, OIIOil

Koa SopnarzpyeMbrx
r<olruerenqraft

Ypoeenr ocBoeHt4rr ronrlereuquut flrauupyelmre pe3yJrbrarbr o6yreuux no,qr4cur.rrrJrr4Fre

xapaKTepr43yroqr{e grarrbr Qoprr.rr.rponanza xrln,rnereHqufi
(noxasarentr ocBoeHrrJr xoulereunrzu)

I 2 3
yK- I I{acrlr.Iuoe ocBoeHl{e 3narr 6asoeHe tpr{Hur4rrbr cr4creMHor.o aHuwr3a B xr4Mr4ll.

Vuerr BbrAeJr{Tb 6as osrre co craBJrrrourre xI{Mr4 qeoK trx 3a1al^.
Bna4err MeroAaMr4 rror{cxa aH{ropuaquu o $rnsrn<o-
xI{MI4rrecKrrx ceofi crsax xI4MI4rIecKI,rx r:oelr,rnenlrfi .

OIIK -1 t{acruqnoe ocBoeHI,Ie 3uatr grenrpoHHoe crpoeHlle aroMoB I4 Mo.[er(yJr, ocl{oBbr
Teopl4r4 XUnrUqecxofi cB_s3u B coeAI4HeHI4rrX pa3Horo TI{[a,
ocHoBHbIe 3aKoHoMepHocTI4 npoTeKaHIIfl XI4M[LIeCKr4X
lpoqeccoB, MeroAbI onllcaHr4f, {tasonux LI xI{MIlFIecI{I4x
patnonecuE, xl4Mr{rlecKr4e cnoficrsa 3JIeMeHToB piunuqrclx
rpynu IIC H r{x BaxHefiurnx coe4raHeuafi, crpoeHr4e u
cnofcrsa KoMrrJreKcHbrx coe4raneuufi.
Vuerr lpr4Merurrb noryqeHHbre 3HaHvfl s o6racru xr ttrrt [rrfl.
ocBoeHrlr{ o6ruenpoSeccr4oHiurbHbrx Ar.rcuu[,]rvrFr.
Bna4et HaBbrKaMlI npl4MeHeHrnr 3aKoHoB xwMukr rlplr
rIocTaHoBKe v peuruI3auJl{v gKcIIepr4MeHTaJrr,HbIX

uccre.uosaHIzfi.
OIIK - 3 9acrlr.rHoe ocBoeHl{e 3narr qpr4Hur4nr,r FrayqHoro ua6rno4enrz_a xrrMr{qecKr,rx

xsrenuk r{ MeroAbI r43MepeHrlf, Qrasuxcl-xrznrtrqecKl{x Belrtrl.rLr:,:..
Vuem aHiulu3ripoBiarb, [peAcraBJrlrb z o$opl,rnarr
pe3yJrbTaTr,I xI4Mr4rIeCr(OfO 3KCIIepr4MeFITa.

BlaAerr HaBbrKaMrr BbruoJrHeHr4.{ r,rsuepeuufi r,r o6pa6orxa
AaFIIil,IX B XI4MI'IIIeCKOM SKCneDI4MeHTe.



4. OBbFM I4 CTpyKTypA AT4CUI,IIJII,IHbI
Tpy4oerr,rxocrb Ar{cqunJrr4Hbr cocraBJrf,er 5 sa.rerHbD( eArrHr4rl l80 qacoB

Ile
n/l

HanaeHosaHze reM u/ utn ptsgenos/reM
AIICUIITIJII4H6I
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Brz4rr yre6nofi
pa6orrr, BKJrroqat
caMocTof,TeJrbHyro

pa6ory cryAeHroB
w rpygoenaxocrr (r

qacax) 06lenr yre6nofi
pa6oru,

c rrpr4MeHeHr4eM

uHTepaKTrBHbrX

MeTOAOB

(Yuacaxl%o)

(Doprvrnr

reKyrqero
noHTpoJrfl

ycrreBaeMocTr4,

t[oPrua
npolrexcyro.troi

a'rTecTaqI{r,r

(no ce.uecmpau)

j

c,)

N

l4

C/J

()

C)

fi
(s

t-1

C)

F

(!

O
O

PasAen l.Ocnosrsre rroHflTr{r u 3aKoHbI
XI4NIIIUI

Teua 1 Ocnonnrre rroHrrr4.fl xurNrrrlr.
Tetvra2 OcHosIDre 3aKoHbI xvMun.

2 l-3 2 6

(2)
(4)

5 2/2s

Peiirnnr-ronrpolr
Nel

PasAen 2 Crpoeuue aroMa r{
nepr{oAr{lrecKzfi garcon. XlrMraqecxas
cB_fl3b.

Terr,ra l. Knanrono-naexaHntlecKaf,
MOAeJrb CTpOeHr4f, ArOMa.
Teua 2.flepuoAuqecxuii 3aKoH rz

nepr4oAl4lecKafl. cr4a'r el|{a 3JreMeHToB

,{.Z.Meu4eneena
Teua 3.XuunqecKarr cB{3b rr crpoeHrre
MOneKyJr

2 2-6 10

(2)

(2)

(6)

2

(2)

24

t\l

(14)

10/83

Pasner 3. Ocnosrr xuMrfiecKoft
TepMOAI4HaMI{KI4 I4 KI'IHeTI{KI{.

Teua l.3neprerr4ra r4 HarrpaBneHrre
xr4MrrrecKr{x peaxqufi .

T ewra 2. Xnr,ur.recxoe paBHoBecue.
Teua 3. Ocnonrr xmulr.recrofi Kr4HeruKlr.

2
2

n

t2
l0

(4)

(2)
(4)

4

(l)

(1)
(2\

l5 t0/71

Peiirr,rHr-roHrpolt
it2

PagAer 4. . Pacmoprr. Onrzcnrarenrno-
BOCCTaHOBr4TeJrbHbre npoqeccbr.
Teua l. Cuoco6rr Br,rpaxeHvt
KoHrleHrpaur4r{ pacrBopoB. O6u1ue
cnoitcrsa pacrBopoB.
Tetvn2. Pannosecr,u B BoAr{6rx
pacrBopax 3Jr9KTpoJrr4roB.

Teua 3. Oxuclnreluro-
BOCCTaHOBI4TeJTT,HbIe peaKur4r{.

2 t3-
t6

8

Q)

(4)

(2\

l4

(4)

(6)

G)

T4 8 /36

PagAer 5. SlexrpoxuMrrqecKr{e
CHCTCMbI

Teua 1 . falrnaHlrqecKr4e SJreMeHTbI

T ev.a 2. Kopposrar MerzrJrJroB

Teva 3. 3neKrportrs

z t7-
18

6

(2)
(2)
(2)

10 t4 6t38

Pefirllnr-roHtpolr
l\b3

Bcero sa 2_ceMecrp: 180.racoe 36 36 72 36ts0 3r:iauon
(36)

Hefu.r lJs B,r{ncltuflnuue KIVKP
Z'roro no .4r,rcu[rrJrr,rHe 36 36 72 36/50 3rcaueu (36)



C og epxaur{ e Jrenrlr{oHHbrx g anqrrlfi rr o Arr cqrrrrJrrrH e

PasAer 1. Ocnonurre rroH-f,Tr.rs I{ 3aKoHbr xr,rMr,r[
Terraa I Ocnoeubre rroHsrrlr xrrvturr.
llpe4uer xvMrrtr. Berqecrno KaK xrrMr,rqecr(oe [oHrrr4e. ocnonnrre ilonoxeHr{lt aroMHo-

MoneKynqpHoro yqeHprs' Cocrae aroMa. Xrzuplqecxuii snerr,resr. Klaccrr r4 HOMeFrKJrarypa xr.rMr4qecKrrx
coe4rrHeHr4fi. Monr - eAr.rHr4rtra KonrlqecrBa BeuecrBa.

T ettra 2 O cuonnnre 3 aKoHhr xrlMtrkl
3aIcon nocrotHcrBa cocraBa. 3aron KparHbIX oruorreuzit. 3axon Anora4po. 3arcon coxpa.HeHr4fl

Maccbl BeIrIecrB. 3ar<on SKBLIBaJIeHron. ConpeMeHHoe onpeAeJreHl4e rlontrrlg (fiI,IMlrrlecxufr gxsI4Ba-rIeHT).
Pac'rer naolxpnoft Maccbl gKBI4BarIeHTa rlpocrbrx I,I cnoxHblx Beq€)crB. Mareuaruqeox:oe BbrpilKeHrre
3AKOHA gKBIIBAJIEHTOB PI EfO IIPIIMEHEHIZE B XI4MI4qECKI'IX PACIIETAX.

Pa:Aen 2 Crpoenue aroMa Lrileprro1LrluecKrafi 3aKoFr {.Z.MeHaeJreeBa. XuruzqecKarr cBs3b,
Tetra I ItsaHroBo-MexaHr{qecKas MoAenb crpoeHr,rr aroMa.
Keauroso-MexanplqecKas MoAerb crpoeHr,r-s aroMa. Bonuoeas (fynxqnx 14 BoJrHoBoe ypaBHeHr4e

TllFe4unrepa, flonsrrae op6zrarz. KeaHrosrre ril4crra. Crpyrrypa gneKTpoHHr,rx o6o.no.reK irroMa:
KBaHToBbIe ypoBHI4 !I n,oAYPoBHI4, fIpaBI4JIa 3arIoJIHeHux op6utasteft n naHorogJreKTpoFrHbrx arr)Max.

Teua 2. llepIao4z'recxufi 3aKoH vt flepzo4zvecrax cucreMa oJreMeHToB ll.I4.MeuaeJreeBa.
ConpeueHnax (f opnrynraponr<a llepzo4rz.recKofo 3aKoHa. Crpyrrcrypa uepuo4uuecroii crrcreMbr
[.2'Men4eJleeBa. 3lerrponHsre cerraeficrBa 3JleMenroe. I4gNaegeHr,re ceoficre aroMOB rz coe,4rznenvfr
SJTeMeHTOB B rrepr4oAax r4 fpynllax.

Terraa 3 XmurzqecKas cBr3b 14 crpoeHr.re MoneKyn.
Mexarorr,rHble pI Mex(MoJleKyn-f,pHble neaurr,to4eficTBu.tr. BuAr,r xr'tMur{ecKoit. cB;t3u. KoeareurHa.f,

xI'IMI4{ecKa.f, cB-s3b. MeroA BaJIeHTHbx cs-f,sefi. O6rvrennrrfi v AoHopHo-aKqenropuufi MexaHr{3M
o6pasonanu{ KoBarleHTnoft cn.flgz. [enorcalz3oBaHHat xr,rMrrrrecKa;I cBr3b. Ceoficrea KoBarreHTHofi cessu.
IzlouHa-s xI4MI4qecKa{ cB-f,3b. MeralnvqecKat cBq3b,. Ceoficrna uonnofi 14 Naerannu.{ecKofi c,lfl3:lr.
Bo4opo4nax xllMllr{ecKas cB.s3b. Cnssr $asu-recnzx ceoficre BeuecrB c BI,rAoMr xr{Mt4r1ecKoft asxsu.
XnuuqecKar cBs3b B KoMrrJreKcHbx coe,trr,rHeHusx.

Pas4en 3 Ocuoesr xrzMr4qecKofi repuo4raHaMrrKr4 rr KVHerrzKr4.
Teua 1 . SHeprer w x a u HanpaB.rreHr{e xr.rMr,rqecKr{x pear<qufi
BHyrpeHnxq sLreprvfl LI gHTilJIblI4s cllcreMu. flepnrrfi 3aKoH TepMoArrHaMzr<u. Tenlonue edlrper6r

xuMl,IqecKnx pearquft. 3arcos fecca I4 cJ]e.qcrBl4fl rr3 HeI'o. Tenlora (snralrnzx) o6pzr:onaFrx{s xrrMr.rqecKrzx
coeAl4HeHufi. 3urponur. Harrpaeneulle xr'tMr.rqecKr4x npoueccoB B r43oJrr.rpoBaHHbx cr4creMax. Br:opofi
3aKoH TepMoAI4HaMIrKI4. 3Heprva lu66ca. HanpanleHlae kr npeAen caMonpor43Borrr,Floro reqeHr4rr
xr,rMr4 rlecKr,rx p ealcquft .

T ewa 2. Xrauzqecr<oe paBHoBecr{e.
O6parrlrrarre v neo6parllMble peaKul{[. XuNrra.reorcoe paBHoBecze. KoncraHTir paB]roBecrzs. P,acqer

cocraBa paBHoBecHrrx cuecefi. CrrlerqeHue paBHoBeczl. flpunqzn JIe lllarenre.
Teua 3, Ocnosrr xlrMuqecKoft rcuuerralcz.
Cropocrr xI'IMI4qecKofi pearqzz. OzLrroprr, BJrlzflrorqr4e Ha cKopocrb peaKrluu. Ocuongofi sarcon

xI'IMI4qecKoft lcraHerzxu. KrauerrzqeclcI4e ypaBHeHlrs. 3neuenrapHbre r4 cJroxHbre llearfl{r.iu. flopx2lox z
MoneKynf,pHocrb peaKUI{I{. 3ael4cl,Irdocrr cKopocrr.r peaKrlr4r4 or reMrreparypbr. 3aron Bau'r-Jl6$fia.
YpanueHrae Appeurzyca, Sneprux aKTnBar\vfir. Kararusaropbr 14 zurz6z,roprr.

Pas4en 4. Pacreoprr. orzcrzreJrbgo-BoccraHoBr4TeJrbHbre npoqecclr.
Terr,ra 1. Cnoco6rr BblpaxeHl{t KoHrIeHTparIr4r{ pacrBopoB. O6rqze cnoficrea paorBopoB.
Pacrnopatrocrr BeIrIecrB. Cuoco6rr Bbrpaxer{r4fl KoHrIeHTparlurl pacrBopoB: MoJrbHar ,\ors.,

MaccoBa-f, AoIra, MonspHafl KoHIIeHTparII4tt, MontpHat KoHrIeHTparIas gKBr.rBaJrerrra. I{-cl:r.nzrarHsHrre
csofi crea pacrBopoB. 3axon Paynr. 36ynzocronur. KpnocKolr{s.

Tenra2. Pannoneor,rs R BoAHbrx pacrBopax 3neKTponrrroB.



Teopzr gneKTpoJlLlruqecroft nncao\vawu, Cznrurre n cna6rre sJremTpoJrrlrrrJ. Cr:enen;
AI4ccoqraIII4I{. Kouc'ranra AI{ccoIII4aII}Il4. 3aron pas6anteuux Ocrnalrla, M*opuc,rBoprrMr,re
gJIeKTpOJII'ITbI. llpousne4eulae pacrBopl{Mocrl,I. 3lexrpolurr4qecKafl A[ccorlr4arlr4rr Bol6r. IzIoHHoe
rIpoIr3BeIeHI{e BoAbI. Bo4opo4Hrrfi norasarens, fra4porus coreit. EySepHrre pacrBopbr.

Tevra 3 . Orcprcnnrenbuo -Bo ccraHoBr4TeJrbHbre peaKrlr{tr
Creneirn oKI'IcreHI{s aroMoB SneMeHToB. llpoqeccrr oKr.rcJreHlrr-BoccranoBJleHrrr. BaNHefiur.ae oKr,rcJrrrreJrr,r
I'I BoccraHoBI{TeJII4. CocrasreHl{e ypaBHeHuti. oxncnureJrbHo-BoccraHonr4TeJrbHbrx pear4ufi.

Pas4eI 5 3ner<rpoxr,rMr.rrrecKr4 e cr.rcreMbr
Terua 1 . falrnanuqecKr4e gJreMeHTbr.

Slerrpo4nrre rIoreHIILIaJIbI. Metarnr{ecKr{e gneK'rpoAbr. fagosrre snerilponbr, Bo4opo4nrrfr
gneKTpoA. CraH4apruble gneKTpoAHbie rloreHlll4anrr. Pac-{er u rr3MepeHr4e rroreHrlkri}rroB oJreKTpoAoB a OnC
IAJIbBAHUqECKLIX SNEMEHTOB.

T ewa 2. Kopposun MeraJrJroB.

Trznrr Koppo3I,IoHlrbx p[l3pyurenzft. Xuunqecxa-rr rl gneKTpoxr4Mr4r{ecKa{ Koppo3r4q.
MeTaJrJroB oT Koppo3lrv.

Telra 3. 3nerrpomls.
Cyqnocrr gneKTponrd3a. 3nercrporur3 pacrBopoB

llpzveneHlre gnercrp onLrs a.

Cnoco6sr 3ilrqprrbr

14 paclnaBJreHHbrx cpeA. 3arr:onl,r @apa4ex.

C ogepxanue na6 oparopHr,rx s aHqrufi rro Arrcqu[Jrr{He

PasAer 1. Ocnoeurre rroH-f,Tr4q r{ 3aKoHbr xvrMurkr
Terr.la 1 OcnosHr;re no:r^flTvrfl xtrMr4pr.
Jla6oparopmanpa6ora <Xzrrara.recrze cnoficrBa KJraccoB HeopraHurrecKrrx coe4;zuenzfi>
Tewra2 OcnoeHbre 3aKoHbI xLrMprLr

Jla6oparopuatpa6ota <onpe4eneHlre oKBuBairermuofi Macobr rrpocrbrx r4 cJrolnHbrx BerrlecrB)

Pa:4en 2. Ctpoevue aroMa Lr neppro[prqecxnfi 3aKoH A.I4.MeuaeJreeBa. XzNrz.recxarr c]:rr3b.
Terua 3 Xrarvru.recrcas. cBfl3b rr crpoeHr4e MoneKyn.
Jla6oparopnax pa6ora <KonrnnerccHbre coeArrHeHr4r)

Pas4en 3. OcHossr xr{Mr4qecKofi repuo4zHaMr.rKr4 14 KrrHerr4Krr
Terua 1 . Sneprerur a v HanpaB.rreHr.re xr4MrrqecK[x peaxqnfi .

JIa6 oparop uan pa6 or a < 3nepr.eruKa xr4 MuqecKr4x rrpoueccoB )
T etyra 2. Xzlruqecxoe paBHoBecr4 e.

<JIa6 op aropHax pa6ora <Xrarr.ru.recKo e paBHoBecrre))
Tenaa 3. Ocnonr,l xr4MurlecKofi rcunerzxu
Jla6oparop nax p a6 ot a < Crop ocrr xr4Mu qecKzx peaxqmfi >

Pas4en 4. Pacrnopu
Teua 1. Cnoco6sr Bbrpax{eHr4s KoHrIeHTp ar\r4v pacrBopoB.
Jla6oparopuaxpaSota dlpuro'ronJIeHrre pacrBopoB pa3nr.rrrHbrx rcoHqenrpaqnfi>
Tetv'a2. Pannonecus B BoAHbD( pacrBopax 3neKTponr4ToB.
Jla6oparopuax pa6ora <pH pacrnopon>
Jla6oparop uax pa6ora <f rz4ponu: coleft >

Terr.ra 3 . OxuclulelbHo -B occraHoBr,rreJrbHbre p eaKrlr4 I4

Jla6oparopuar, pa6o'ta <or<ucrzreJrbHo-BoccraHoBr,rreJrbHbre peaKrlr4rr))

PagAen 5 3lerrpoxr{Mr{qecKrze crrcreMbr
Teua 1. famsanu-reoKrre gJIeMeHTbr.

Jla6oparop nax pa6ota <<f arssaHraqecKr4e sreMeHTrr"
T etvra 2. Kopposur MeraJrJroB.
Jla6oparop uax pa6 ora <Kopposlrx Me,ranJroB)
Telra 3. 3nexrpoltrs
Jla6oparop uax pa6ora <3nexrponzs>



5. OBPA3OBATEJIbHbIE TEXHOJIOIIII4

B [peloraBaHl4l{ AI4cuIlrInHHbI <XIarr,rus> zcloJrb31Torcs paaHoo6pasnr,re o6paaonareJrbHbre
TexHoJIorI4I4 KaK Tpa.4I4III{oHI{bIe, TaK I{ c npI4MeHeHI,IeM aKTI,IBHbrx I,I I,IHTepaKTI,rBHbrx MeroIoB o$y.renux.

AxuasHrre r4 r{FlrepaKTr{BHbre MeroAr,r o6yreHzx :

IrlumeparcmurHa.fl neKt4un (pasden Imeua2; pasden 2 meuu I - 3,.pasden
pasden 4 meuut 2 - 3; pasden 5 meuut I - 3).

fpynnoaan ducrcyccun ( pasden 2 meuut 1 -3,:),'

Tpeuuuz (pasden 4, me.uut 1,3),'

Auanus cumyaqult (pasden 3 meuut 2-3 pasden 4 meua 2);
Pas6op KoHKpemHbffi cumyaquil (pasden .5, meua 2,);

Smeuutl-3,

6. OUEHOTTHbTE CPEACTB A [Irfl TEKyTTIETO KOrrTpoJUr ycrrErrAEMocTtr,
rIPoMElItyroqHorZ,trrncrAIII4I4 fIO r4TorAM ocBoEHvIflAI4ol:I4trJrI4rrbI I4

YqEEHO.METOAIIqECKOE OEECII EIIEHI4E CAMOCTOflTEJIbHO].I PAEOTbI
CTYNEHTOB

[nx rercyqero KoHTpont ycrreBaeMocrr,r cryAeHToB rrcrronmyrotcx peirrunr-Kor{Tponb, a raK)Ke
npoBepoqHue pa6orrr (recru) Anq KoHrponrr caMocrosr:enrnofi pa6omr

flp znr epr,r z a4aulzfr , Anr np o B eA eunx p eirruHr - Ko HTp o n.s :

PeftuzHr-xoHrponr J\bl
I . llpr,rn e4ure tf opnayru4.poBKy 3 aKoHa An ora4po.
2. BrrqvcrllTe Monflprlylo Maccy gKBr4BaneHTa MeraJrJra, ecJrr{ 0,493 | xJropr4Aa 3Toro Nre,raJrna nocJre
o6pa6omz Hr4rparoM cepe6pa o6pasonanz 0,861 | xnopr4.qa cepe6pa.
3. llepeunclure KBaHToBbIe rrllcJla, xapal(Tepv3yrorqve aroMHyro op6uram. Karrze xapaKTeprircrr.rKr.r
op6aranu olpeAenrer KaxAoe usuux?
4. Hasoeure gneMeHTbrt, y Koropblx B ocHOBHoM cocroflHnkr aroMa RaJreHTHbre sHeprerr4rreoKrre ypoBHr4
IrM ero-r cneAyrorrru e ?neKTp o Hurre r<oH S raryp aqrlIz :

A) 5sz5pr E)4s24pt B)4d25s2
rlprrBeAlrre 3HaqeHlzq KBaHToBbIX qrrceJr Bcex oneKTpoHoB Anr yKasaHHbD< noH(pzrlpur\uit"
5. Hauznrl,ITe gneKTpoHIrlro (fopvyny aroMa xpoMa B noprAKe 3arroJrHeHr4x op6utatrelfi, npzne4rare
sneKTpoHHo-rpaSuuecxyro $opuyily BHerrrHero r4 [pelBHerrrHefo gneKTpoHHr,rx cJroe]1.

6. Pacnonoxtl4Te 3JleMeurrt P, S, Cl, As e pr4 no Bo3pacraHr{ro oneKTpoorprrrlsTeJrbHrocrr.r aroMoB.
7. PacuonoNzre $opuynbr oKcr{Ion MgO,SiO2, SrO, AlzOl B [oprAKe Bo3pacraHr4.fl r4x ocFro]Bul,x ceoficrs.
8. PacnoloNlzre $oprrynbl BoAopoAHbrx coeAr.rHeHr.rfi ereprenron VIIA rpynrrbr B coorBelcrnrau c
yB enr4rreHr4eM gHepf rlt4 xLIMI4qecKo i.t csgsu Mexly aroMilMr4.
9. Yr<aNI'Ire crerleHb oKrrcJreFrlu r{ BaJreHTHocrb a3ora B coeAr4HeHran NH+CI.
10. YraNrare rr4rr xr.rMr4qecKoit cr.sspr B MoneKyJre ceponoAopoAa.
11. MeNgy MoneKynaMLI KaKVX u3 [eperrl4cJleHHbrx BerrlecrB (H2, NH3, H2O, HI) o6llasyrorc"{ BollopoAHbre
csgzu?
l2.Kaxunrrz Quszuecrzruu ceoficrBaMr4 xapar(Tepr,r3yrorc,r BerlecrBa MoJreKynrpHofo crpoenur?

Pefirnsr-xonrponr J\b2
l.llpune4zre orlpeAeneHlze craHAaprnofi sHTaJrbrrr4rl o6pa:onanur BerrlecrBa.
'2.Pacc'ruraftre rerlJloBofi e$$exr peaKrlr.rr{ rro r43BecrHbrM TerrJroBunr etbtberraM rDvrr4x

Pearuras AH x.4NAraonr
C(rpa$rar) + H2O(1'): CO(r) + Hr(r) 2

C(rpatbur) + Oz(r) == COz(r) 405,8
CO (r) +r/zOz (r): COz(r) 284"5
H2 (r)+ YzOzt): HzO (r) 246"9



3. Kaxue (farropu 6yayr cnoco6crsoBar.b yBerr4qeH
4. B xar<yro cropoHy cMecrrzrcs paBHoBecr{e B peaKrl
a) npu rroBbrrrreHr{n rar.neHvrs;6) rryu yBeflr.rr{eHrrr.r re
peaKrlrzoHHofi cuecu ?
5. Brrq[crr,rre MonrpHyro KoHrIeHTpaUurc gKBr4BaneH

1,14 r/rul).
7.Pacc'turafire pH 0,01 M pacrBopa CH3COOH (
7. Oupe4enr{Te Maccy NaOH, vcrroJrb3oBauHoro Ant
ecru pH pacrBopa panen 1 0.
8. Cocrasrre I,IoHHoe LI MoneKyn.spEoe ypaBHeHrre peaKurlrr rr4AponLr3a CuSO+. Yrax
pacrBopa.
9. llpnne4Ilre $opnrynbl coeAl4HeHufi, npoxnnrrcqvx e OBP KaK oxlrcJrr{TeJrrHbre, Tar(
BoccraHoBI4TeJILHbIe cnofi crea.
10. CocraelTe, I4crroJlrsy-q MeroA gneKTpoHHoro 6a-uanca ypaBHeHr4e peaKrlr4rr FeO +
Yr<axure oKr.rcJlr.rreJrb 14 BoccraHoBr4TeJrb.

P efi rr,rnr-ron:rp olr J\b 3
l. BtrqucrllTb g.A.c. rI Harlucarb cxeMy fiurbBaHr,rqecKoro oJreMeHTa, cocraBneHHoro ?r3

l) Pt,H2 10,01H HNO2 u:2I%o
2) zn lo,zwt znclz f :0,5
flolyuenurre pe3ynbrarbr r.rcrroJrb3oBarb rrplr orBere na2-ftw3-ft Borrpocrr.
2.KaxaspeaKlll4t 6y4er rlporeKarb Ha anoAe rrpu 3aMbrrcaHrrr4 BHer[nefi qenu raJrbBaH
yKa3aHHofo e 1-rvr nonpoce?
3. KaKas peaKIIIls 6y4er rlporeKarb na KaroAe nprz 3aMbrKaHZr4 BHerlnefi qenz raJrbBaH
yKa3aHHoro s 1-N{ nonpoce?
4. Kar< I{3MeHtercx pH pacreopa B rIpI4KarorHoM rrpocrpaHc'rle [pr{ 3neKTpoJrr.r3e Bo.4
xnopuAa rcatns.?

5. Karofi rrpoqecc [poreKaer ua rpa$nroBoM aHoAe npkr gneKTponr43e BoAHofo pacrBo
6. Brrqracrr,rrb gneKTpoxr,rMr,rqecKzfi sxeunaneHT xnopa n n/(A* uac).
7. Vepes pacrBop HI4Tpara ABIxB€rneHTHoro Merarrna [polycrr4nrd roK cruoft 2.A e rerre
gToM BbrAeJrrrnocb 4,992 zv'erarila. Hageam cort.
8. Xeresutte vgl.eIrvtfl lrpIl Hl4KenprpoBalwr rroKpblBaror cHaqiura Me.4bK), a rroroM Hr4K
Ilpoqecc nporeKaer Ha aHoAe [pI4 [oBper(IeHr.r]r orofo 4ny><cnofiHoro rroKpbrrzx n 0,1
rI4ApOKCr4Aanalpux?
EF. : -0,161 B; Ecu == + 0,027 B; ENi : - 0,128 B.
9. B 0,1 H. pacrBope consnofi KI,IcnorbI onyrqeHbr rro orll JrbHocrr.r MeAHar, cepe6prnax
rlp oBonoKI{. Kara.f, rlpononoKa 6yAer KoppoAr4poB arb c r}oAopoIHofi 4elonxp usaryuefr?
Ecu :+0,154B; EAu :+0,348B; pae :+0,2778; Euz :-0,0598
10. B r<axofi cpene [pLI HapymeHLII4 orloBrHHoro [oKpbrrr{s xene3o 5y4er 3arrrr{rrleHo
0,1 H. HCI; 0,1 n. NaCl; 0,1 n. NaOFI ?

flpoueNyro'{Hofi arrecraul{efi no urorau ocBoeH fl. rkrcrfLrr^nr4Hbr rBJlterct

KoHrpolrHbre Borrpocbr Ans rroAforoBKr,r K gK3aMeHy:

1. OcHoeHrre rloHtrrlf, xvrMvrv: aroM, xkIMI,IqecKrIfi grenteHt, HyKJILIAII, MaccoBoe rII4cJIo
orHoclzTeJlbHas aroMHafl.Macaa oJreMeHTa, Berqecrna Mo.rreKyn-f,pHofo rz HeMoneKyn.spruo
2. Eauuut]a KoJII4rrecrBa BerlecrBa - MoJrb. Monxpnax Macca, nrolxpHrrfi o6:sen.
3. Crexraouerpl{qecKl,Ie 3aKoIrbI: 3aKoH coxpaueHrrs Macobr BerlecrB, 3aKoH rrocrot
gKBI4BaJreHToB, 3aKoH Anora4po.
4. XzNtIz'{eclc[fi gIGznuL[eHT, $arrop oKBI{BaJreHTHocrrr, MoJupHafl Macoa gKBr{BaJreHTil,
o6rev, KoJII4qecrBo gKBI4BaneHToB, MareMarl{rlecKoe BbIpa}KeHI{e 3al(oHa 3KBI{BaJIeHTOB.
5. Cnoco6u BbIpDKeHI4t KoHIIeHTparJnprpacrBopon (lronr:nafl, norrfl.,MaccoBa.fl AoJr{, MoJr
KOHrIeHTparIr{fl, 3KBr4B€UreHTHaq KOHrIeHTparII4.f, pacrBopeHHor.O nerqecrna).

peaKrlr{rc olleAbr

03 (xonq.)'= ...

KOTO OJIEMEHTA,

KO|O SJIelyIeHTa,

ro pa.crBopa

I(OH?

u 4lJ wp111.,1r,

30,rroT'ag

yKIIkI AA, LI3O]]OIIbI,

cTpoeHrrr.

QOCTaBa,3aI(OH

KerzeareHrnr,rft

pllatl



6. OrzcmlreJlbHo-BoccraHoBLITeJIbHbIe peaKrlzu. OrncJrrzTeJrr.r rr BoccraHoBrrreJrrr. Cocranrenue ypanueuuft
OBP rvreroloM gJreKTpoHHolo 6atauca.
7. Crpoenze aroMa. Arottrnre op6urwtn. Ksaurosrre qarcra. CrElrnrerpux op6urwteii, 3nepreuzlrecKrre
ypoBHI'I u no,4ypoBHIa. T{r,Icno rloAypoBHefi n eHeprerlrqecKoM ypoBHe. gzclo op6uraneftB rroAypoBHe.
8. Pacupe4eJleHlle gneKTpoHon no opdzraJr.f,M B MHorogJreKrpoHHoM aroMe: lpr,rHrlr,rn uauueurueft
oHeprr,tn, [paBrrJro Kle'rIconcKof o, [pI4HrI un flay nu, npaBr{Jro f yH4a.
9. 3nerrpoHHas crpyKTypa aroMon ra lleprao4l,rqecKar cr4creMa MeuAe.rreesa, gJreKTpoHnr,re ceuoftclna,
gneKTpoHHbre aHanorr4. SrexrpoHuue $ opnryJrbr aroMon.
10. llepuo4Il'recKuft 3aKoH. Crpyxrypa llepuo4uuecxofi crrcleMbr: nepuonbr, rpyrrrrbr r4. rrorrllyrnbr.
Meramrrr I{ HeMeraJIJIu n llepraoAIl.recKoft cl4creMe. tr4grr,renenrze B nepr4oAax r,r rpyrrnax cnofi,cr:e gJre]\deHToB

(pa4uycon aroMoB, oneKTpoorpl4llarerrbHoclu, cpoAcrBa K gneKTpouy), orzcJrr,rreJrbHbrx r.r

BoccraHoBr4TeJlbHbrx csoftclu npocrblx BerlecrB.
i 1. MeNaroMHbIe I4 MexMoneKynspHble nsauuo4eficrBr4f,, Br.r4br xlrMl,IqecKoit. csszn: r4oHHaiir, KoBaJreHTHat
(nonxpHar r4 HerroJrf,pHar), ueranltaqecKar, BoAopolHarr.
12.Mexasusurr o6pasoBaHprfl. KoBaJreHTHofi cn.ssz: o6rueHnrrfi u roHopHo-arcqenropHrrfi.
{enoralzsoBaHHa-f, KoBaJIeHTHas.cBs3b.3Heprux v rnuHaKoBaJreHTHrx cssgeft.
13. CsoficrBa KoBaJIeFIrHofi cnssu: rronspla3yeMocrb, HarrpaBneHHocrb, HacbruaeMocrb.
l4.fu6pu4kaar\r4s. op6urarefi. feorraerpzs MoJreKyJr c pa3nr4qHbrM rr.rrroM ru6puausaryuu

l(parnsre atsfl3Lr.

rIeH.TpanbHoro
aToMa.

15. I4onnnas cBr3b. Crenens rroHuocrrr cBs:Jr,r. Ceoficrnra uounofi cBA3u. Cnoficrsa BeruecrB c aonuoizi
cBs36IO.

16. Mera-ulI4qecKar{ cBq3b. Cnoficrsa MeraJrJrr4rrecKoft cB.flgr4. Cnoficrea BeurecrB c Mer€ur,Mqercxofi cBfi3bro.
17. Bo4opoAHble cBt3I4, Brrprfllavre BoAoporHoft csszu na SzsuuecKrze csoficrBa BeqecrB.
18. Bau-aep-BaalrcoBr,I cI{JIbI: AI4rIonb-AI,IrIoJIbHoe, r{HllyKrlraoHuoe r{ r14cnepcraoHHoe B3ar{Mo4eficrnux.
19. KolrnneKcHlle coeAI,IHeHI{s. Kounnercoo6pa:oBare.rrr4 vr rrural1br. XurrzqecKar cB.tr3b B KoMrrJreKC)ax.
Hovenxnarypa KoMrrneKcHbrx coe4znenzfi .

20. O6rqze ceoficrsa pacrBopoB. 3ar<ou Payra. 36ynraocronzx. KpuocKorrurr. Ocrr.roru.recKoe ,raBreHue.
21. 3nexrpoJIHTbI. 3nexrporvITl4rlecKat Al4ccoquarlzs. CreneHb Aprccoqrrarlzu. @ar<ropbr, BJrHtrForqvre Ha
cTerr eH b ALrc a or\klarJupr.

22. Cutrcrtble oneKTpoJll4rbl. AnrznHocu, r4oHoB. WoHnas cr4na pacrBopoB. Koe(f(fuqzeHr aKrr4qHoclr4.
23. Cm1ste gneKTponprtu. KoncraHTa Arrccourrarluu. 3axon pas6aeneuus Ocrnam4a. Crynerrraras.
Alrccoqzarlus, ct:m;6su- gneKTponr4ToB.

24.KuctorHo-ocHoBHble paBHoBeclrt B BoAHIIX pacrBopax. I4onnoe [por,r3BeAeHr4e BOAbr. Bo4opo4nufi r,r

rr4Ap oKcrrnrHrrfi rloKa3 areJrr4. Kuclouro - o cHoBHbIe 14 HlrrKaropbr.
25. Pacqer pH pacrnopoB cI4JIbHbrx KI4cJIor rr ocHoBaHrlfi. Pacqer pH pacrnopon cra6,ux Kr4c.rror rr
ocnoeaur,Ifi.
26.fugporrus corefi. O6parr,Iuufrrugpottu3, r43MeHeHze pH r] 3aBr4crrMocrr..r or cocrarBa coJrz,
2T.Komqarrra ruIAponu3a, ee cBt3b c KoHcraHTaMlr Ar4ccoqva\r4Lr cra6rx eneKTponr4ros. I{eofiparnurrfi
fr,rAponr{3.

28. OcHosHbIe [oHsrl4rr xI4Mzqecxoft repuoAr4HaMr,rKr4: TepMoAr{HaMl{qecKarr casreMa, Tr4[rbr
TepMoAI,IHaMI,IqecKI4x cl{creM , BHyrpeHH{r 3Hgpil{s crrcreMbr. Tepuo4zuaNrra.recrzfi rrporfeco , Br{nbr
npoqeccoB(u:o6apurrfi , rasoxopurrfi , zsorepMrz-{ecxtlfi .

29. flepnufi saKon TepMoAI4I{aMrara. SurarbrrvIs.. Zgveneuze gHTaJrbrrr,rrl crzcreMbr npr4 sK3orepMl{qecr(zx r4
gHAorepMrdqecKrrx pearolu-{x. TepuoxznrvqecKlr e yp aBHeHr4r.
30. 3axou fecca 14 cJIeAcrBI{tI z3 Hero. Suralrnuu o6pznonanr4s BellecrB, pacrrer sr{TaJrErrau peaKunr,r.
31. Surpouur cr4creMbr. Bropofi 3aKoH TepMoAr4HaMr4KM.

32. Ceo6olHas oHeprnsfu66ca. Kpr,Ilepzft caMorrpor.r3rloJrbHocrr.r xlrMrrrrecKofi pearqzz. Oupe4e;reHae ro
TepMoALIHaMI4r{ecKI{M AaHHrIM Bo3MoxHocrl4 rrporeKauvflxuMnnecnofi peaKrlt4r4 B npf,MoM ra o6parnou
HalrpaBneHI{r4.

33. Xurvru'recKoe paBHoBec[e: TepMoALIHaMIlqecKrlfi xpnrepnfi, [pr43HaKr.r xr4Mrzr{ecKofo paBHoBecus. lfaKou
4eficrnyrorqux Macc Ars xplMr4rrecKoro paBHoBeczs. KoHcraura paBHoBecr{fl .

34. Cexzu KoHcraHTbI paBHoBecl{t c LI3MeHe}Ir4eM craH4aprnofi oHeprr,rki fu66ca.3aszcuN.{ocr,b KoHc,rarrrbr
paBHoBecr,rtr oT TeMrrepaTypbr.
35. CnaeuleHLIe xlrMIrtleoKoro paBHoBecI4x. llpunqrau Jle-lllarense. Bnn.snve reMneparypbr, raBJreH-n.f,,
KoHrleHTparlufi nerqecrn Ha cocrorHr,re paBHoBecufl .



36. Cropocrb xlrMI4qecxofi pearcqzrz. @axropbr, BJrr.r.f,rorque HacKopocrb peaKrlr.rr4. 3axon 4efic1nyrorqux
Macc Arrr cKopocrr{ xr.rMr4qecKoff pearcqura.
37 .3asuctrMocrb cKopocru xvlMLrrrecr<ofi peaKrll,tll or reMrreparyprr. 3aron BaHr-fo6$a. Vpannqnue
Appenuyca. 3ueprux urKTr4tsarlrru. KaranrzseLropbr r{ rzHuz6uroprr.
38. 3neffipoxllMrlqecxple ttpoqeccbl E raJIbBaHIzr{ecKI,IX gJIeMeHTax. Cxeurr r€ulbBaHrrr{ecKr4x SJreMeHToB.
3lerrpo4nble peaKIII,Iu. 3rexrpoAHbre rroreHurranu. 3lJC rarbBaHr{qecKofo oJreMeHla.
39.Bo4oporHat IITKaJIa gneKTpoAHbrx rloreHql4anoB. Cran4aprubre gneKTpoAHbre rroreHrlrraJrr,r. px4
Halp{xeHr4fi uerallon.
40.3asucuMocrb sJleKTpoAr{oro noreHIIrtura or KoHrlenrparlr4r4 r4onoB n pacrBope. Vpa.nr-renue F{epu'ra.
Pac-rer gneKTpoAI{bIX rIoreHqI{aJIoB Merarrr4qecKr{x gneKTpoAoB r{ BoropoAuofo oneKTpoAa.
41. 3nercrporzs" 3[exrpo.4Hble peaKIII,II{ Ha aHoAe LI KaroAe. llocne4onarerbHocrb BocolaHoBreHr4s
oKI'IcJII'ITeJIefi z or<ucnelrrlfl BoccraHoBI,ITeJIerl. 3renrpoAHbre peaKrlr{r4 nprz gneKTpoJrrzr3e pa.c[naBoB
SneKTponI,rToB.

42. 3nerrpoJll{3 BoAHbx pacrBopoB gneKTpon[ToB c LIHeprHBrMr4 oneKTpoAaMr4: peaK{r4rz Ha r(aroAe Lr a1o*e
B 3aBl4crrMocrll or cocraBa SJIeKTponI4ra. IrIgueHeHI{e coclaBa pacrBopa. 3nelcrpolr43 c pacrr}opr4MbrM
aHoAoM.

43' Pac'rer Maccbl [poAyKToB gneKTporHbrx peaKrlr{ft Ha ocnonauuw o6reArrHeHHofo 3aKoHa rDapa.4es.
44' Koppo:rl{ MeraJIJIoB. Xznaz'recKarr Kopposzr. 3rexrpoxr4Mr4qecKar Koppo3r4r: aHOAHbre 14 KaroAHhre
npOqeCCbI, 3aBIICI4MOCTb TkIIta AOIIOJUIpII3aIIIIZ OT COOTHOIII9HI{fl SneKTpOAHbIX ltoTeIfUI4aJIoB MeTaJIJra rI
oxrzcJrr4TeJrefi . Mero4rr 3aqr.rr6r or Koppo3rrrr.

CavrocrosreJlbHafl pa6ora cryAeHToB [perycMorpeHa rro BceM pa3AenaM Kypca 14 rz:cno]rb3yeros KaK
lIHcrplMeHT AJrr 6onee ruy6ororo ocBoeHLI-s reoper[qecKoro JreKrlr4ouHoro Murepkran:d u nplro6pereHr.rt
HaBbIKoB ero [paKTl'IqecKofo [pvMeHeHr4s B pacqerax:" u ta6oparopHofi [paKTr{Ke. Her<oropsre pa3Aenbr
Teoperl'IqecKoro Kypca paccMarpI4BaIOTC{ C UoloJrbsoBaHrzeM onepexarcrqefi cauoclo.srelrHofi pa6orr,r:
CTyAeHTbI nOnyqaIOT 3A;\AHLI9 Ha I'I3fIeHI4e HOBofo MaTepkINIa AO ero 14 3JIolKeHus Ha JreKrlprx{ " Sa.gannx IIlx
caMocro.t{relrHoft pa6omr npI4Be.4eHbI n yue6HoIra noco6zu OpnraH H.A., Kysypuan I}.A. ,Apxznoea H.A.
<flpaxraxyu trnA caMocrorrelrnofi pa6oTbr ro xzMr4r.r)) http:lle.lib.vlsu.m/handIe:1234567891576
KoHrponr BbIrIoJIHeHrIt caMocro-sremHofi pa6omr ocyqecrBn flerc . rrocpeAcrBoM Tecrl4poBitlrr4j{.

flpuuepu recrollbrx zaaanuit Anr KoHTpors caMocrosremHofi pa6orrr:

Terraa <HolreHrn arypa HeopraHr4rrecKr4x coepluHeHufi >
1. Oopnryna KI{cJIorbI, HopManbHoft cottttv anr$orepHoro rr4ApoKcr4"4a coorBercrBeHHo:
a) NH3, CaSOa, AI(OH)3 6) HBr, Al2(SOa)3, Zu(OIL)2
n) HNO3, NH+CI, Ba(OI{)2 r) H2SOa, KHCO3, Cr(OH):
2. Baleuruocrb KllcJloroo6pasyrorlero oneMeHTa B MaplaHrleBofi rucnore paBHa:
a) VII 6) VI n) IV r) tlr
3. Xnopuonarofi nuclor,e orBeqaer Sopnryna:
a) HCIO 6) HCIO2 n) HCIO3 r) HCIOa
4. Ha:naHr,re xrrMr.rqecKoro BeurecrBa, r4Merorlero $opuyny CaHpOa
a) Qoc@ar KiuIbIII4{ 6) ruapo$ocQar xzurrqux e) rra4por<co$oc(far Karrbrlrr.f, r) nera(foc$ar na:6qux
5. rlvcno aroMoB B MoneKyne xpoMoBofi r<zc:rorur paBHo:
a)4 6)s B)6 f)7

Terraa <.PacrBopbr oJreKTponvroB)
1. Moryr cocyuecrBoBarb B pacrBope rapbr Beuecr :

a) NaOH, Ca(OH) 6) LiOH, CO2 n) SO2, Ba(OH)2 r) HF, NO
2. Macca no4rt (n rparr,ruax), Koropyro cneAyer Bbrnapr4rb ras 430rnr 4%o- rcro lpacTBopa (nnorHocTb

1,0 47 r I rv.n) cyrm (f u4a :r'utpvs., qro6 rr ronlqrirrb | 2%o -:rr-tir p acrBop, paBHa
a) 50 6)2s0 n) 300 r) 400
3' Pacrnopl4Mocrb Al4xpoMara Kanl4t KzCrzOt paBHa l2,5rlI00r BoAbr npu 20"C. ycraHosrare, KaKoBa

6yget Macca HacbllrlelrHoro pacrBopa) ecrrr4An{ rrp[roroBneHr4s ero [crroJrr3oBaHo 400r ecur,r
a) 420r 6) 500r n) 400r r) 450r



4. Cn'reruanz ln lM pacrBopa u ln 3M pacrBopa cepnofi Kr4cJrorbr. Onpe4enzre Monepr{yro KoHrleHrparlr4ro
cepuofi KrrcJrorbr B KoHer{HoM pacrBope

a) l,5rr,ronr/n 6)2rvrcntlt n)2,5wonrlrr r) 1,75uolr/n
5. XnopIz4-lIoHbI o6pa:yrorcflnpvpacrBopeHr,u4 B BoAe BerqecrBa, r{Merorqero (fopruyny
a) Cl2 6) MgCl2 n) AgCl r) CCla

T'eua <f a-ntsaHvqecKlle gJreMeHTbr)

1' BHqIacrI4Tb rIoreHIII4an BoAopoAHoro 3neKTpoHa B pacrBope yr<cycnofi Kr4cJrorbr c nor{rleHrpauzefi 0,1
vronl/n. Creneur ALIccoq[aU uvr Infl. sa4annoft KoHrIeHTparIr4r{ Kr4cJrorbr u, :0,0 1 3.
a). - 0,168 B; 6). - 0,153 B; n). 0,168 B; r). - 0,020 B.
2. MarnueBylo [nacrl4Hy rIoMecrI,IJIIr B pacrBop coJILI srofo MeranJra. X4snrepeuurrft noreuqlra:r Mg oKa3aJrct
paBHbIM -2,408. Brrqrzcnurb aKTIiBHyIo KoHrleHTparlrro rloHoB Mg n pacrnope n rr.tolth.
a).3,46'10-2uomln; 6).0,2inrom/n; n).4,r7.10-2nr"onrTn; ' .).;;ti.10-2uom/n.
3. BrFrucrI'ITb rIoreHIII4aJIhr MeAHBIX I4 HI4KeJIeBbrx gneKTpoAoB, rrorper(eHHbrx B pac,rBopbr CuSO+ a NiSO+ c
KOHUeHTparlLrfl}'lur:

CuSO+ (xoe0fiuqueHr aKrr{BHocrr{ r.roHoB y : 0,16) a Cn' ,= 0,1 ruonsh;
NiSO4 (r<osQ@aqueHr aKrrirBHocrr4 r4oHoB y : 0,15) v Crn:0,1 vonsh.
a).0,234 B; - 0,36 B; 6).0,234 B; 0,3 B; s).0,234 B; - 0,3 B;
4. Brr.rltcrurr 3AC raJnbBaHr4rrecKoro gneMeHTa:

r).0,286 E; -0,3 B.

Pb / Pb (1.trO:)2, C,:0, 01 rrlolr/n, \.= 0,7 // AgNO3, C*:1 uons/n, y == 0,8 / Ag.
Cocraszrr ypaBHeHl4f, pearqrzfi, flporeKaroqrrxHa aHoAe 14 KaroAe pa6orarorqero gJre]MeHTa.

a) 0,9828; 6) 1,04 E; n) 0,6 B; r:) 0,54 B.
5. BH-{ucrzrr 3[C cnelyroqefi ranr,nanraueclcofi qenu
Ag / 0,01M AgNO3 ll O)M AgNO3 / Ag

f :0,9
a) - 0,059 B;

f : 0,72
5)0B; n) 0,029 B; r) 0,059 B.

Tenra <SneKTponz3)
1. flpu oneKrpoJrr43e pacrBopa xnopulla KaJrprfl. o6pasyrorcx:

a) xwmfr, BoAopoA, xJrop, Krzcnopon; 6) ru4por<cr4r,Karrv{, BoAOpo!;, xn.op;
n) rz4poxcarlKaJrvIfl;", coJrtHa{ Kl4cJrora, Kr4cnopoA; t') rcumfi, r}oAopoA, oKcrz.4 xJroper.

2) Karofi rpoqecc rporlcxolgT Ha Me,4HoM aHore rrprz oneKrponr43e pacrBopa NaBr:
a) oKr.rcneHr,re BoAbr;

6) orcucnenue rroHoB 6ponaa;
n) oxzcnenrre MeAr.r;

r) BoccTaHoBneHr{e Melrr.
3) IIpu sneKrponl43e BoAHoro pacrBopa SnCl2 Ha aHo,4e BbrAenzJrocr 4,48 n xnopa (u.y.). H,ainn Maccy
BblAenllBlrrefoc_f, Ha KaTO.rIe oJroBa:

a) 23,7 r 6) 11,85 r n) 5,925 r r) 47,4 r
4) BerqecrBoM, rIpI{ gneKTponu3e pacrBopa Koroporo o6pa:yercx KlrcJropoA, flBrrflerct1:

a) CuCl2; 6) CuSOa; n) PbCl2; r) SnBrz.
5) B pesylbrare eneKrponu3a BoAHoro pacrBopa HF no4opoAnrrfi rroKa3areJrr,:

a) yneluuuttcx; 6) ynrenrurvrncflj n) ocralcx 6es ngNdeneHzfi.
6) Ecnn B pacrBop krnr4pacnnaB 3neKrpoJllzra rlorpy3rrrr, gJreKTpoAbr 14 rnponycrr.rrb gneKTpr{rrocxrafi TOr(, To:

a) rarrzonrr 6ylyr ABr.rrarbcr K KaroAy 14 rrpr.rHr4MarE, or Hero gneKTpoHbr;
6) rarnonu 6yayr ABr.rrarrcs K aHoAy rr orAaBarb eMy oneKTpoHbr;
n) xaruoHrr Sy4yr ABururbcs. K KaroAy r.r orAaBarb eMy 3neKTpoHbr;
r) raruonrr 6yayr Anr4farbcf, K aHo.4y kr rrpr4unv'arb or Hcro sneKTpoHbr.

(Donl oqeHorlHbrx cpeAcrB Ans rlpoBerennfl. arrecrarluu ypoBHr cQoprrazpoBaHrJocrr.r xorunerenqrzft
o6yvarorqraxcr [o Ar{crlarrJrr.rHe oQopunxercrr orAenbubrM AoKyMeHToM.
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8. MATEPTTAJIbHO-TEXTil4TIECKOE OEITCIX]qEH?IE AI4CIII4TIJI| THbI
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Pa6ouyo [porpaMMy cocraBrrJr :
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llpe4ce4arenb KoMr{ccftrr

, no4ulacr)
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