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1. rIEJrr4 OCBOEHUTfl [r4c\tr{rrJrr,rHbl

I{enrrrau ocBoeHr{fl Ar,rcrlr4[Jrr{Hrr <XrEnrus) tBJr.rrrorcf, :

- o3HaKoMJIeHI4e cry,4eHToB c KoHllenryaJrr'HbrMr,r ocHoBaMI{ xLrMptv KaK col}peMenuorZ KoMrrneKcHofi nayxu;
- lpopnazpoBaHlle [peAcraBnenuft HayrHoro MrrpoBo33peHr4fl Ha ocHoBe crzcreMHbrx zna:rrnit o coc)TaBe,
crpo eHI4I,I ra cs oft cre ax xrrMr{qecKl{x co e4znenufi ;

- SoputtpoBaHl{e z pa3Burve y cry.4eHTa x[Mr4rlecKofo MbrrrrJleHnx, cnoco6Hocrr4 ripaMeH-srb xzrvruqecxrzfi
I{HcrpyMeHt apuit npr4 n3yrreHrara npo fi ecc}roHanbHbrx AkrcrlnnnlrH ;

- (popvrapoBaHl{e HaBbIKoB rIpI,IMeHeHI4s s:aa:anit n o6racrz xrlvrLrv rrpu peruenuu npo(feccr4oHaJrbHbrx
3anarr.

3 aaauu Ar,r cqrnnr,rubr :

nprao6pereHze cryAeHTaMIr ycroftvznrrx sHaHzfi rro BorrpocaM yqeHnl o crpoeHr,rrl BculecrBa,
TOpMoAI'IHaMHKI,I 14 KLIHeTTIKI4 xlzMlzqecKrrx pearr1ufi, Teopr{r4 o6lreuutrx u oKr4cJrI4TeJrr,Ho-
BOCCTaHOBTTTeJTBHbTX rrpoqeccoB;

- (fopuupoBaHlre HaBbIKoB npl{MeHeHrdt reoperr{rrecKr4x gHaHuft B xoAe BbrrroJrHenur la6oparopHbrx pa6or
14 npv pelreHrrr{ pacqeTHbrx 3aAaq.

2. MECTO AI4CUI,I[Jrr4HbI B CTpyKTypE OIIOII BO

{ucqnnlnna <Xullur)) orHocrrrcs r 6a3osoir.,tactu OIIOII BO

{ucqunlzua ortl4paercs Ha 3nalvrs. [peAMeroB ocuosHofi o6pa-:onar:entnofi rrporpaMMbr cpeAHefo
(nonnoro) o6rqero o6paaonaru4s rro [perMeraM : xprMkrfl, Sz:uxa, MareMarr4Ka.

3. TIJIAHI,TPyEMbIE PE3yJIbrATbI OEyqEHI4fl rro AI4CIIr4 tIJrr4HE

llnauzpyeltble pesynbrarrr o6yueHlzfl rlo Al4crlr4rrnr,rHe, coorHeceHHbre c [naHkrpyeMbrMtrr pe3ynbraraMr.r
ocBoeHrfl OilOII

Ko4 QopuupyeMbrx
rolrnerenqnfi

Vponeur ocBoeHr,r{ roulereuquu' lhaurzpyeuue pe3ynbrarbr o6yvenr.rx rro Arrcurd[Jrr4He
xapaKTepr43yrorqr4e 3Ta rrbr Qoprr,ruponaunr r<ounereuqr.rii

(noxagarenu ocBoeHrzr r<ounereuluu)
I 2 3

vK- I Ilacruqnoe ocBoeHr4e 3narr 6agostre lprrHur4rrbr cr{creMHoro aHarv3a B xwrw.
Vuerr BbrAersrr, 6as osrre co craBJrrftorq[e xllMl4 qecK AX 3a1a-u.
Bnagerr MeroAaMr4 nolrcKa ran$opuaqrlu o $r.rsnxo-
XI{MIIFIeCKIIIX CeOfi CrSaX XttIMI/trIeCK?IX COelUIIeUUii.

OIIK -1 llacrnruoe ocBoeHr4e 3narr olexrpoHHoe crpoeHr{e aroMoB 14 MoJreKyJr, ocHoBbr
Teoprrr{ xlnrrqecxoff cBrr3r4 B coeAr4HeHr4{x pzt3Horo rr{ra,
ocHoBHbIe 3aKOHOMepHOCTT4 IIpOTeKaHI4TI XI,IMIfTIeCKTTX

npoueccoB, MeroAbr ol[caHr4rr Qa:oarrx r4 xr{Mr{qecKrrx
panuoeecufr, xr4MrrrlecKr4e cnoficrea 3JIeMeHToB pa3nI{TIIIbIX
rpyrn IIC r4 rrrx BaxFrefiurux coe4r,rueunfi, crpoeHr4e Ll

cnoilcrna KoMrrJreKcHbrx coelzHeHtzil.
Vrr,rem [puMeH{Tb tIoJr)AIoHHbre 3HaHI4-r n o6nacrn xr4Mr4rr AJII
ocBosHr,r{ o6rqenpoQeccaoHzurbHbrx ArrcqurnriH.
Bla4eru HaBbIKaMI4 npI4MeHeHI4f, 3aKoHoB xrrrvrklv rrpr4
IIOCTaHOBKe r,r peaJrr43aul4l4 SKCnepI{MeHTaJrbHbIX
r.rccrenosaHr4ii.

OIIK - 3 Vacrnqnoe ocsoeHzd 3narr rIpI{HrIr4rrrI HayqHofo ua6moAeH[s xrrM]rqec;Klrx
xsreuuVt I{ MeroAbr rrcMepeHr{s Qusnro-xnazqecKlTx BeJrrrrrnH.
Yrrlerr anaJrr43rrpoBarb) [peAcraBJr{Tb rr o$opvuxrt
pe3ynbTaTbl xI4Mr{rIeCKOrO SKCnepHMeHTa.
BnaAeu HaBbrKaMr4 BbrrroJrHeHufl zsrraepeuuft a o6pa6orxr.r
AaHHbrx B xllMlrrrecKoM 3I(cIeprrMeHTe.



4. OEbEM r4 CTpyKTypA AI4CrIZnJIr4Hbr
TpyAoerr,rrcocrb Ar4crlkrrrJrr{Hbr oocraBrser 5 saqerubrx eAr4Hr,rq, 180 qacoB
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PagAel l.Ocnonnlre rroutrruttr r{ 3aKoHbI
XI'IMI4I4

Terr,ra 1 Ocnonr*re rorulTrrrr xr4utuv.
T etv:e 2 OcuosHbre 3aKoHbr xr{Mr{r{.

2 l-3 2 6

(2)
(4\

5 2125

Peilrr,rnr-r<ourpolr
J\e 1

PasAer 2 Crpoeuue aroMa r{
rlepl4oAtrrlecKufi saxoH. XraMrr.Iecras
cBr3b.
Terua 1. Knanroso-r4exaHr{rrecKaf,
MOAeJrb CrpoeHr4r aroMa.
Teua 2.IIepuoAnqecrcufi 3aKoH r4

IIepI4OAIMeCKAfl CI.ICT eMa SJIeMeHTOB

[.I,I.Meu4eneena
Terr,ra 3.Xr,rlrlr.{ecKa.s cBfl3b rr cnoeHr{e
MOJreKyJr

2 2-6 l0

(2)

(2)

(6)

2

(2)

24

(s)

(s)

(14)

1 0/83

Pag,uen 3. Ocnonrr xr.nruqecrofi
TepMoAr{HaMr{Kr,r r4 Kr4HeTHKr4.

Teua 1.3ueprerrlKa r{ HarrpaBneHr4e
xr4MlrrrecKax peaxqufi .

T ervra 2. Xr,rNrll.recxoe paBHoB ecr4e.

Tenta 3. Ocnoslr xuMl{qecKofi Kr4HerraKr4.

2

2
7-
12

l0

(4)

(2)
A\

4

(1)

(1)
o\

l5 rcn1

Pe[rr.rur-xourpolr
lve2

PasAer 4. . Pacrroprr. Qxracnrzrenrno-
BOCCTaHOBr,rTeJrbHbre npoqeccbr.
Tepra l. Cnoco6rr BbrpalKeHrr.rr

KoHueHTpaunlr pacrBopoB. O6que
cnoficrea pacrBopoB.
Tewra2, Panuonecu.{ B BoAHbrx
pacTBopax SJreKTpoJrrrToB.

Teua 3. Orr,rclurelruo-
BOCCTaHOBI4TeJIbHbIe p eaKIIHIr.

2 l3-
16

8

(2)

(4)

(2)

t4

(4)

(6)

(4\

t4 8 t36

PasAen 5. SrerrpoxrzMr{qecKr4e
CI4CTEMbI

Terua 1. famsaH[.recKr,re sJreMeHTbr
T erra 2, Kopposux MeraJrJroB

Tenaa 3. Slenroolug

2 t.

l8
6

(2)
(2)
(2)

l0 14 6t38

Peftrunr-xourpolr
Ns3

Bcero ga 2 ceuecm: 180.racos 36 36 72 315150 3xganaen
(36)

Halr,rque B llncrtrrrrJrnHe KIVKP
Z:roro no /Iuc[rIrIJrI,IHe 36 36 72 3t5150 3rsaueu (36)



C o4epxaur{e Jr eKruroHnbrx : ansu.rfi rr o Ar{ cqurrJrrrHe

Pasaer 1. OcuosHrre [oHsrr,rr kr 3aKoHbr xrrMkrn
Terraa 1 Ocnosurre [oHflTr{r xrrMvrr4.

llpe4uer xr4MuLr. Berqecrno KaK xr.rMr4qecKoe froH.flTr.re. OoHoeuHe rroJroxeHr4f, aro,MHo-
MoneKynspHoro ygeHzs. Cocrae aroMa. Xuvraqecxufi gremeHr, Klaccrl r.r HoMeHKJrarypa xr.rMtrrrre)cKr4x

co eAr.rHeHr.rft . Mom - eAr.rHr.rqa Ko Jrr4qecrB a BeilIecrB a.

Teva2 Ocuonnue 3aKoHbr xLrMprL4.

3axon rrocro.trHcrBa cocraBa. 3arcoH KparHbrx orHorreHvft. 3aroH Anora4po. 3arou coxpaHeHr.rfl
Maccbl BeIrIecrB. 3axon SKBrIBaJIeHron. ConpeMeHHoe olpeAeneHr.re rroHrlr4x (xr4Mr.rqecKufi snsr4rlaJreHT).
Pac'rer uolxpHofi Maccbl gKBTIBaJIeHTa rlpocrbrx t4 cJro)KHbrx BeilIecrB. MareuarzqecKoe BbrpaxeHr4e
3aKOHa SKBI,IBaJIeHTOB II elo IIpHMeHeHLIe B XI,IMI,IIIeCKLIX paCrIeTaX.

Pas4en 2 Crpoenue aroMa u ilepr4oruqecrrzfi 3aKoH A.I4.MenaeJreeBa. Xrauraqecr afl. aBfl3s.
Tenra 1 Knanroeo-MexaHr{rrecKas MoAenb crpoeHus aroMa.
Keauroso-MexaHl4rlecKat MoAenb crpoeHr{f, aroMa. Boffrosas (fyur<qrar rr BoJrHoBoe ypaBFreHr.re

L[pe4unrepa. flonsrze op6zranu. KgaHronrre qvrcra. Crpymypa gJreKTpor]Hbrx o6ono.{eK aroMa:
KBaHToBbIe ypoBHI4 rr rloAypoBHrr, rpaBr,rJra 3arroJrHeHnx op1mtastefi n uHor,ooneKTpoHHbrx aroMax.

Teua 2. llepzo4Izuecxzfi 3aKoH Lr lleplao4zvecr<ar ckrcreMa gJreMeHToB A.I4.MenaeJleeBa.
Conpeueunar Sopuynuponra lleplao4uvecKofo 3aKoHa. Crpycrypa nepzo4r,ruecr<ofi cr4creMbr
[.IzI.MeuaeJIeeBa. 3rerrpounrre cevreficrBa gJreMeuroe. I4gNaeHeHrre ceoficre aroMoB r,r coe4raueurzfi
SJIeMeHTOB B rreprzoAax r,r rpy[[ax.

Terua 3 XlaNrz-{ecras. cBflsb r,r crpoeHr4e MoneKyn.
Mextarorunble I,I MexMoJIeKynspHbIe nsarEvo4eficrBl4fl. BraArr xr{Mr,rqecKoit csxsu. ](osane6rrHas

xuMl4r{ecKiul cBt3b. MeroA BaneHTHbx cesseft. O6rrrennrrfi lr Ao}ropHo-aKqenropHufi Mexarrpr3M
o6pa:onaHzt KoBaJIeHTnofi cs.{sIa. ,{enorarrcoBaHHas xvMr4alecKas cBrr3b, Ceoficrna KoBarreHTHoi4 cessu.
tr4onna-f, xllMuqecKas cBq3b. Merarma-recKar cB-f,3b. Csoftcrea zounofi kr nreralnuqecrofi agfl3r4.
Bo4opo4nax xI.rMI,Ir{ecKat cBt3b. Ce-flgr $usu.recxux csoficre BerrlecrB c BrrAoM xl{MuqecKofr, cexzu.
Xul,tIa.{ecKas cB{3b B KoMfIJIeKcHbrx coerprHeHlzf,x.

PagAen 3 Ocnoebr xr4Ml4qecKofi repuo4uHaMlrKr4 r4 Kr,rnerr4Kr4.

Telra 1 . 3neprerux a v Hanp aBJreHr{e xr.rMr.rqecKr4x pearqzfi
BHyrpeuuxfl gneprvs.14 oHTaJIbrII4s cl4crel{u. llepnuft 3aKoH TepMoAr4HaMzrz. Tenlonrre e(fSercru

xLIMI4qecKLIx pear<qufi. 3axoH fecca n cJleAcrBt4r I43 Hero. Tenrora (eural;nur) o6pasonaFrr4s xuMr.rqecKr4x
coeII,IHeHrIfi. 3nrponux. HanpaBJIeHI4e xl,IMurrecKrrx [poqeccoB B r..r3oJ]r,rpoBaHrrbrx clrcreMax. Bropofi
3aKoH TepMoAIrHaMrrKI4. 3neprzr fu66ca. l{aupan:reHrze Lr npeAen caMonpor43BorrbHofo rerreHrr.fl
xr4Mr4qecKrrx peaxqnft .

T exra 2. X[Mu.recxoe paBgoBecrie.

O6paruuue u ueo6parnMble peaKIII4I4. Xrzuuqecroe paBnoBecue. KoHcraHTa paBFroBecvs.. Palc.rer
cocraBa paBHoBecHsrx crraecefi. CueuleHpre paBHoBecux. flpuuqzn IIe l[arelre.

Teua 3. Ocrroerr xnMlrqecKofi xunerur<z.
Cropocrr xvMzqecKoft pearquz. @arroprr, BrusroilIIae Ha cKopocrb peaKurzrz. OcHosnoii :arcon

xLIMI4qecKoft r<ranerurn. KrznerzqecKt,re ypaBHeHlrt. 3reuenrapHbre r4 oJro)KHbre peaKrlr{u. llopx4or< n
MoneKynspHocrb peaKIIrM. 3anvczrraocrr cKopocrI4 peaKUr4r4 or reMneparypr,r. 3axou Banr-foo$a.
Vpanueune Appenzyca. 3neprur aKrr4 Baur.ru. Kararzs aropbr r{ zHru6zrop sr.

PagAen 4. Pacrnopsr. OrucrzreJlbHo-BoccraHoBr4TeJrbHr,re [poqeccbr.
Terr,ra 1. Cnoco6rr BbrpaxeHzr KoHueHTpaur4r4 pacrBopon. O6que cnoftcrea pacrBopoB.
Pacrnopzvrocu BelrrecrB. Cnoco6rr BbrpareHrzr KoHrleHTparlr4r.r pacrBopoB: MoJrbHafl l\orrfl,

MaccoBat AoJI.f,, MontpHat KoHIIeHTpaIII4t, MoJr.f,pHafl KoHueHTparllrfl gKBr{BarreHTa. Konnrararunutre
csofi crea pacrBopoB. 3alcou P ay tx. S6yluooronzx. KpnocKorr4s.

T etv.a 2. P asHos ecr4s B B oAHbrx p acrBop ax o JreKTponr.rro B.



Teopur SneKTpoJll{rz'recxofi rl4ccollr4aur{r4. Cunrnrre u cra6rre oneKTponr4Tbr. Crenenr
Al{ccoqfiIlallnu' Koncranra Aurccor\r4ar].vvr. 3axoH paslawrcuur Ocrnanr4a. ManopacrBopr4Mbre
3JIeKTpOJII'ITbI. llpousne4eHne pacrBopI4Mocrt4. 3rerrpolzrr4qecKa.f, 1Lrccorpuar\Lrfl Bonbr. Irlc,Hnoe
npoIr3BeAeHI4e BoAbL Bo4opo4nrrfi uoKasarem. fu4porrEs corefi . ByQepnrre pacrBopbr.

Tetra 3 . Oxr,rcnrarenbHo -Bo ccraHoBraTeJrbHbre peaKrlr.{tr
Creuenu oKTIcJIeHI{fl aroMoB SJIeMeHToB. llpoqeccu oKl{creHr4-s-BoccraHoBJleHr1fl. BaNnefilrue oKLtoJrrneJrr4
t4 BoccraHoBI4TeJII4. CocrasreHl.Ie ypaBHeHufi oxrEclzreJrbHo-BoccraHoBrlTe.rrbHbrx peaxqrzfi.

Pa:4en 5 3nexrpoxuMurrecKr4e cr4creMbr
Tevra 1. farlsaHzqecKr{e gJreMeHTbr.

3lerrpo4urre rIoreHIII{aJIbr. Merarru.recKr4e DneKTpoAbr. lasonrre gneKTpoAbr. Bo4opoAnufi
sneKTpoA. Cran4apTlrble sneKTpoAHbIe rloreFllluanlr. Pacqer I,r rr3MepeHr4e rroreHrlr4iuroB gneKTpoloB z 3[C
IAJIbBAHI4qECKLIX gNCMEHTOB.

T e'tv:n 2. Kopposzx MeraJrJroB.

Tuurr Koppo3l4oHHbrx pa3pylreuufi. Xrzrrzqecrcafl 14 sneKTpoxr4Mr4rrecr(as Koppo3ux. Cnoco6br 3ar.rlr4Tbr
MeTaJrJroB oT KOppO3I{14.

Teua 3. Slerrponz:.
Cyquocrr oneKTponll3a. 3rexrporu3 pacrBopoB vr pacnJraBnenHbrx cper. 3ar<onrr e>apa1ex.

flpzuenenr4e eneKTp onr43 a.

C og epxcaHu e .rra 6 op aroprrbrx s aHsrzfi rro Ar{cquuJrrrH e

Pas4en 1. OcnoeHrre rloHf,Tr4{ r4 3aKoubr xuMkrtr
Tervra 1 Ocgosurre rroHrrrrr xvrMr4x.
Jla6oparopuay^pa6ota <XzMz.recx[e ceoftcrBa KJracaoB HeopfaHr4qecKr4x coe.[zHenrafi>
Tewa2 OcnoeHrre 3aKoHbI xtrMr4rl
Jla6oparopnanpa6ota <Onpe4ereHlle gKBl4BaJreHruofi Maccbr npocrrbrx 14 onolnHbrx BerrrecrB)

Pas.4er 2. Ctpoenue aroMa lrnepuol;krqecrufi 3aKoH [.Irl.MenaeJreer]a. Xznrraqecrafl cBfl3r,.
Terraa 3 Xurrau.recKafl cBfl3br4 crpoeHrle MoneKyn.
Jla6oparop uax pa6 or a <KorrannercHbre coe.4rrHeHr4_rr))

Pas4en 3. Ouronrr xrzMr4qecKofi repuo4llHaMrrKr.r r4 Kr.rHerr{Krr
Terua l .3neprerur< a vr HanpaB.rreHr4 e xr4Mr4qecKr.rx pearquft .

Ila6oparop uax p a6 or a < 3neprerzKa xr.rMr.rqecKprx rrp oqeccoB ))
T etvra 2. Xurvrnqecxo e p aBHoBecr.re.

<Jla6oparopnax pa6ora <XI,Inrpr-recKoo paBFroBecue))
Teua 3. Ocnoetr xLrMrrrrecKofi xunerralcu
Jla6op arop uan p a6 or a << Crcopo crr xlrMz qecKr4 x pe arr1zfi >

Pas4en 4. Pacrnoprr
Tervra 1 . Cnoco6sr BbrpaxeHra{ KoHrleHTparlrlr4 pacrBopoB.
Jla6oparopnatpa6ora <llpuroroureHrre pacrBopoB pa3nvr{Hbrx xonqenrpaqufi>
Tewa2. Pannosecufl B BoAHbrx pacrBopax sneKTponr4ToB.
Jla6oparop :rrax pa6ora <pH pacrnopon>
Jla6oparop nax pa6ora <fz4ponus conefi >

Terr,ra 3 . OrnclrzrenbHo -B o ccraH oBr4TeJIbHbre peaKrILII4
Jla6oparop nax pa6 ot a <OrcucrzreJlrHo-BoccraHoBr4TeJrbHbre peaKrlr4rz)

Pas4en 5 Snexrpoxr4Mr{qecKrre crrcreMbr
Terua 1 . f alrnanr,rqecKrre gJleMeH.r'br.

Jla6oparopyax pa6ota <f alrnanuqecKr.re sreMeHTbr"
T ewa 2. Kopposul MerarrJroB.
Jla6oparop uar, pa6ora <Kopposux MeraJrJroB))
Tervra 3. 3lerrponzs
Jla6oparop ual. pa6or a < 3nelcrpolus>



5. OEPA3OBATEJIbHbIE TEXHOJIOII4I4

B npenoAaBaHr4r4 Ar{cul{rrnrzHbr <Xuums> r4clorb3yrorcs pa^:uoo6pasHrre o6pasonareJrbHbre
TexHoJIorrII{ KaK TpaArrqr{oHHble, TaK Lr c tIpI,IMeHeHr{eM aKTI{BHbrx I4 I4HTepaKTI4BHbrx MeroAoB o6yueuur.

Axrl,rsHrre I,r r.rHTepaKTr.rBHbre MeroAbr o6yrenu-a :

IzlumeparcmuqHan neKqun (pasden lmeua2; pasden 2 meuut I - 3; pasden 3 meut't I - 3,

pasden 4 meuut 2 - 3; pasden 5 meuut I - 3).

fpynnoaan ducrcyccun ( pasden 2 meuut I -3,:);

Tpeuuuz (pasden 4, meuat 1,3);
Auanus cumyat4uil (pasden 3 meuat 2-3 pasden 4 meua 2);
Pas6op KoHKpemHbrx cumyat4uu (pasden 5, meua 2,),'

6. OTIEHOqHbIE CPBACTB A [JIfl TEKvtUEfO KOHTPOJUI yCTTEBAEMOCTT{,

rrP o ME )ItyT oqH o fr nr rr c TAIII,M fI o r,IT o rAM o c I] o EIJivIfl , AI,I C UUII JIt4HbI I4
YqEEHO.METONI,IIIECKOE OEECIIEqEHI4E CAMOCTOflT'EJIbHOfr PAEOTbI

CTYNEH'IOB

[nx rer<yrqefo KoHTponr ycrreBaeMocrr.r cryAeHToB rrcilonEcyrotc:,n pefrtunr-KoHTponb, a laKxe
npoBepoqHue pa6orrr (recrrr) Ans KoHTpoJr{ caMocrosremHoft pa6orrr

flp zvrepu s a[aulzir Anfl np o B eA euux p eirruHr -r(o HTp o n { :

Pefirznr-rconrporm JrloI

1 . llpuee4rare ft opvrynprpoBKy 3aKoHa Anora4po.
2. Brrqucrlrre MonspHyro Maccy gKBr,rBaneHTa MeraJrJra, ecJrr4 0,493 r xnopl,IAa ororo MeraJrJra rrocJre

o6pa6orr<n HvrparoM cepe6pa o6paaonanu 0,861 r xnoprra cepe6pa.
3. flepeuucrzre KBaHToBbre .r.r4crra, xapar(Tepr.r3yrouue aroMHyro op6vranr. Kaxze xapaKTepr4c'rvrKr

op6zranv onpe.uenfler KalKAoe us uux?
4. Ha3osllre gJIeMeHTbr, y Koropblx B ocHoBHoM cocroflHlrr4. aroMa BaJIeHTHbre 3HepferrrqecKrre yproBHr4

IrMeror cneAyrorrlr4e 3neKTp oHHrre xonS urypalll4 I,I :

A) 5s25p3 B)4s24pr B)4d25s2

rrpr,rBeAr,rre 3HaqeHr,rq KBaHToBbrx qucer Bcex gneKTpoHoB 4r-fl yKa3aHHbrx non(pzrypaqzfi.
5. Hanznu.rre gneKTponHlro $opuyny aroMa xpoMa B rroprAKe 3arroJrHeHrzt op6utalefi, npzne4rare
gneKTpoHHo-rpa(fvuecKyro $opnryny BHerrrHero r4 rrpeABHerxHefo oneKTponrHbrx cnoeB.

6. Pacnoroxr4Te gJreMenrur P, S, Cl, As n px4 rro Bo3pacraHr4ro oneKTpoorpr{rlareJrsHocrr.r aroMoB.

7. Pacnorox<zre (foprvrynbr oKcI,I.4on MgO,SiO2, SrO, AlzO: B rloptAKe Bo3pacraHl4fl LIX ocHoBnr,rx osoftcrs.
8. PacnonoNure $opruynbr BoAopoAHbrx coeAr,rHeHufi sreN4eHroe VIIA rpyrrrrbr B coorBerc'tBr4rr c

yBennrreHneM gHeprr4r4 xuMl4rrecKo it cs gzu MelKAy aroMaMr4.

9. Vraxure crerleHb oKr4cJleHlr{ r{ BaJreHTHocrb a3ora B coe.4lrHeHrau NHaCl.
10. Yxaxrure rr4rr xrrMprqecKofi cB-rr3r4 B MoneKyne cepoBoAopoAa.

11. MeN4y MoneKynaMrr KaKux r{3 nepequcJreHHbrx BeurecrB (H2, NH3, H2(f , HI) o6pasyrorc{ BoAopoAHbre

cnssu?
l2.Kaxnura Qu:uuecrurr,rra csoficrBaMr4 xapaKTepr43yrorcr BerrlecrBa MoneKynrpHolo crpoeuux?

Peftrunr-ronrponr No2

l.llpnne4zre orrpeAeneHr,re craHAaprHofi gHTaJrbrrr.r?r o6pasonaru4{ Berrlecrr}a.
2 .P acc,rut airre rennosoft I4 fIO IBBECTHbIM TEIIJIOBbIM 3OOEKTAM ,IDYIIIX

Peaxquq AH r<nxhrors
C(rparbnr) + HzO(r): CO(r) + Hz(r) I

C(rpadr.n) + Oz(r): COz(r) 405,8
CO (r) + Vz Ot (r): COr(r) 284,5
Hz (r)+ lz Oz t): HzO (r) 246.8

KII14I4



3. Karue $axropu 6ylyr cnoco6crnoBarb yBenr.,rqeHzro cKopocrr4 peaKrlr4r4 4FeSz +IIO2:2FezOs+8 SOz ?
4. B rcaxyro cropoHy cMecrr4rc-f, paBHoBecr4e B peaKqr,ru 3H2*N2++2NH3 + e
a) llpu TIoBbIIIIeHLIvt AaBIre:nrrs.;6) npu yBenkrqenvr4 reMneparypu; n) rprz yAaneHpru aM.vlLraKav3
peaKur4oHHofi cruecn ?
5. Brrqzcll4Te MoJltpHyro KOHIIeHTpaIII4IO sKBI4BaJreHT].a2}Yo-nofo pacTBopa cepnoii KrrcJroTbr (nnorHocrr
1,14 r/un).
7 . Pacc,Mrafire pH 0,01 M pacrBopa CH3COOH ( Ka"c". : I,7 4 . 10 ")
7. Onpe4enllTe Maccy NaOH, I4crIoJIb3oBaHIroro Anr npr4foroBreHr4s 200 vn pacrBopa rrzApoKor{A a1611pvrfl,
ecru pH pacrBopa paneu 10.

8. Cocrasrre rIoHHoe L.I MoJleKyntpHoe ypaBFreHr4e peaKur4r.r rr4Aponr.r3a CuSO+. Vnaxzre peaKrlr4ro cpeAbr
pacrBopa.
9. llpune4ure (poplrynbl coerl4HeHufi, npornntrrorqzx n OBP KaK oKr4cJrr4Te.rrbHbre, TaK r,r

BoccraHoBr{TeJrbHble ceofi crea.
10. Cocrasbre, IrcIIoJIb3ytI MeroA gneKTpoHHoro 6alasca ypaBHeHVe peaKrlr4r4 FeO + HNO3 (rouu.) : ...
Yr<aNure oKr,rcJlrlTenb r,r Boc cranoBrlTerb.

Pefiruur-rconrponr .Nb3

1. Brr-{Llcrlarb o.A.c. 14 Hanl4carb cxeMy raJrbBaHr4rrecKoro gJreMeHTa, cocraBJreHHoro r43 gneKTpoAoB:

1) Pt,H2 10,01n HNO2 u:21%o
2) Zn 10,2M ZnClz f :0,5
flonyvenurre pe3ynbrarbr r{cnonb3oBarb rrprr orBere ua 2-fi u 3 -ft Bonpocbr.
2. Kaxas peaKIII{t 6y4er rlporeKarb Ha aHoAe rrpu 3aMbrKaHr4r,r BHerrtrefi rlerru faJrbBaHrrqecKoro oJreMerrra.
yKa3aHHofo s l-Nr nonpoce?
3. Kaxas peaKIII{t 6y4er rlporeKarE Ha Karo.4e npl4 3aMbrKaHr{}r BHerrrHefi q,enu farbBaHr4qecKoro gJreMeHTa,
yKa3aHHoro s 1-M nonpoce?
4. Kar I43MeHtercx pH pacmopa B npaKaroAHoM rrpocrpaHcrBe npr{ gneKTpoJra3e BoAHoro pacrBopa
xnopula Karras?
5. Karcofi rrpoqecc rporeKaer Ha rpa(fzroBoM aHoAe rrpr4 oneKTponr43e BoAHoro pacrBopa KOH?
6. BH.{zcrr{Tb sneKTpoxr4MkrqecKzft sKezeaneHT xnopa n l/(Ax -rac).

7. r{epe: pacrBop HLITpara AByxBaneHTHofo MeraJrJra nponycrkrnr4 ToK cuttoit 2,{ s reqeHun 40 Mr4H., rrpu
groM BbrAeJrr4Jrocb 4,992 z MeraJrJra. Hasearu com.
8. Xenesurre r43renvfl nplr HrrKenvrpoBalnvr +oKpbrBaror cHarraJra Me4bro, a floroM Hr4KeJIeM. Karofi
llpoqecc [poreKaer Ha aHoAe npll noBpe]KAeHrrr,r ororo 4nyxclofinoro rroKpbrrvrrB 0,1 H. pacrBope
fr{ApoKcr,rAauarpux?
EF. : -0,161 B; Ecu: + 0,027 B; ENi : - 0,128 B.
9. B 0,1 H. pacrBope corsnofi KI{cJIorbr onyTTleHbr rro orAeJrbHoorrl MeAHax, cepe6p iruafl.Lr3ororas
rrpoBonoKr{. Karca.s rpoBonoKa 6yaer Koppo4{poBarb c BonopoAHofi 4enoupusaIueft?
Ecu :+0,154B; Eeu :+0,348B; EAe : +0,2778; Euz:-0,059B
10. B xaroft cpeAe rIpI{ HapymeHl{14 oJIoBfHHofo rroKpbrrr.rs )r(eJre3o 6y4er 3aulr4rrleFro 6oree HaAexHo:
0,1 H. HCI; 0,1 H. NaCl; 0,1 n. NaOH ?

flporuexyro.IHofi arrecralluefi no zrorau ocBoeHr{r )\L4or\unnr4lbr flBlrflercs, sK3aMeH.

Konrponrnbre Bonpocbr Ans rroAforoBKr4 K gK3aMeHy:

1. Ocuonnrte rIoH{T\4f, xvrMkrr4'. aroM, xLIMt4qecKI4fi erenrent, HyKJrI4Abr, MaccoBoe qr4cJro HyKJrIrAa, Lr3ororrbr,
orHocllTenbHafl aroMHaflMacca SJIeMeHTa, Berqecrna MoneKyJurpHofo 14 HeMoneKynflpHofo crpoeHr.rrr.
2. E guuwp KoJII{qecrBa BerlecrBa - MoJrb. Mon-apua-r 

'yracca, 
uonxpnsrfi o6reu.

3. CrexrlorrlerpuqecKlle 3aKoHbI: 3aKoH coxpaHeHr,rs Maccbr BerrlecrB, 3aKoH rrocrorrrcrBa cocraBa, 3aKorl
SKBrzBaJreHToB, 3aKoH Anora4po.
4. XzA'tu'{eclcl.Ifi elcnze€LIIeHT, $axrop 3KBLIBi]JIeHTHocrIr, MoJrlpnar Macca gx:BrrBaJreHTa, 3KBLrBzrJIenrHrri.i
o6reu, KoJII4qecrBo gKBIdBaJIeHToB, MareMarI4qecKoe BbIpalI(eHIze 3aKoHa gKrBI4BaJIeHToB.

5. Cuoco6u BblpaxeHl{t KoHIIeHTpaIIuz pacrRopoB (MonbHafl. ilorrfl,, MaccoBi}s AoJrr, MonrpHat
KOHIIEHTPAIII{q, gKBIIB€LIEHTHA' KOHIIEHTPAIIV' PACTBOPEHHOIO NEuECTNA).



6. OruclureJlbHo-BoccraHoBl{TeJlbHbre peaKrluz, OnucrrareJrr4 rr BoccraHoBr4TeJrr4. Cocranreuue ypanHeHraft
OBP rvrero4oM oneKTpoHHoro 6atagca.
7. Crpoenue aroMa. AronrHrre op6uranu. Knanrosrre -uvcra. Cunrruerpuxop6urateii. 3neprerr4rrecKr4€)
ypoBHI{ I4 rloAypoBHu. 9ltclo rloAypoBHefi n eueprerr4rrecKoM ypoBHe. r{rzclo op6z'raneit B noAypoBHe.
8. Pacnpe4eJleHl4e gneKTpoHon no op6uraJrrM B MHorogneKTpoHHoM aroMe: npr,rHrlkrrr nazuenr,urefi
gHeprurr, lpaBr.rno Kreqxoecroro, rrpr.rHrl ul flay tu, [paBr4Jro f yu4a.
9. 3nexrpoHHiul crpyKTypa aroMon z llepuo4rrqecrafl crlcreMa Meu4eleena, oJreKlpoHnue ceueficrna,
gneKrpoHHbre aHaJrof[. 3lerrpouuue (popnaynbr aroMoB.
10. llepIao4z.Iecxufi 3aKoH. Crpyxrypa lleplzo4rauecr<ofi crzcreMbr: repr4orbr, rpyrrrrbr r{ rroArpyrrnbr.
Merarurr I{ HeMeraJIJIrr n llepraoAz.recrofi cprcreMe. }lsN4eHeHze B nepr{oAax rr rpynnax ceoficre gJreMeHToB

(pa4uycon aroMoB, gnerTpoorplrllareJlbHocrr.r, cpoAcrBa K oneKTpony), oru:cJrr4TeJrbHbrx 14

Bo ccraHoBl4 TeJrbHr,IX cs ofi crs np o crblx B errlecrB.
1 1. MeNaroMHbIe LI MexMoJIeKyrIf,pHbIe nsaunro4eficrBzrfl, Bzl{bl XI{MZggcK,oit csszkr'. uoHHas, KoBaJreH,rHafl
(norupuax r4 HerronrpHal), uerarulrlrecK€ur, Bo.4op oAHafl .

12.Mexanusturr o6pa:oBalLrfl. KoBaJIeHTHofi cs{sIl: o6nrennurfi r.r AoHopHo-aKrlenropHrrfi. Kparubre cBrr3rr.

[elor<alzsoBaHHafl KoBaJIeHTHaA cBfl3b.3ueprzr v p^nvHa r(oBaJreHTHrrx cBsgefi.
i3. CnoficrBa KoBaJleHrnofi cs.flgl,I: nonsp[3yeMocrb, HarrpaBneHHocrb, HacbrulaeMocrb.
14.lu6pugu3aIJkrs. op6uranefi. feolterpz;l MoneKyn c pa3nr4qHbrM Tr4rroM ra6pz4usaqr{rr rleHTpanbrrofo
aToMa.

15. I{onnnas cBs3b, Crenenr rIoHHocrI4 cBfl3vr. Ceoficrsa uonnofi cBfl3r4. CBoficrea BerlecrB c zounofi
cBt3blo.
16. MerannuqecKa.fl cBtr3b. Csoficrsa Merarrzr{ecKofi cnsgrl. Ceoficrea BerrlecrB c MeraJrJrrzqecr<ofi cBx3bro.
17. Bo4opoAHble cBtr3l4 , BIrtrfl:rtrre BoAoporHoit csssn na Svsuuecr<ue ceoficrBa BerrlecrB.
18. Ban-aep-BaanrcoBbl cpIiIbI: Al{rlonb-Ar{rroJrbHoe, rlHAyKrIr4oHHoe 14 Ar4crrepcr4oHHoe B3ar4MoAeficr:evs.
19. KolrnneKcHble coeAI4HeHI4s. Koraurexcoo6pa-eoBareJrr4 r,r nrrraHAbr. Xuv:uqecKarr cB-[3r, B KoMrrJreKciIX.
Hovenrnarypa KoMrrneKcHr,rx coe4zneuufi .

20. O6rque ceoftcrea pacrBopoB. 3aron Paynx. 36ynvocronrzr. KpuocKorrrs. OcuornqecKoe AaBJreHpre.
21. 3nercrpoJlIrrbl. 3rer<rporzrplqecKaf, Alrccorlraarlus. Crenenb Alrccoqllar],rzz. @anropbr, B.rrnsroqr4e nra

cTerr eHb 4r4c c or\uarJnv.
22. Cutrcnble gneKTpoJIIrrrI. AKrzenocrb I4oHoB. Wonnas cuna pacrBopoB. KoeQ$uqzeHT aKTr4BHoorrr.
23. C:ra;6:c,e 3neKTponurrr. KoncraHTa Arzccorlvarluu. 3axou pas6aueuzs C)creanr4a. Crynelqaratr
Al4ccoquarlus cla6tx gneKTponr4ToB.

24. KuctorHo-ocHoBHble paBHoBecLIs B BoAHbrx pacrBopax. ZoHHoe rrpor{3reAeHne BoAbr. Bo4opo4nuft z
rI,IApoKcr4 nrHufi noKa3 arenr{. KrzclorHo - o cHoBHbre r.rHAr4Karopbr.
25. Pacqer pH pacrnopoB cI4JIbHbrx Kr4cJror r.r ocHoBaHr.rfi. Pacqer pH pacrnropoe cla6rrx KrrcJror r4

ocuonanuft.
26.fuapottzg conefi. O6parrErrruft rrz4ponu3, rr3MeHeHrae pH B 3aBr.rcr4Mocrr4 or cocraBa coJrr{.
27. Koncrasra fI{ApoJII{3a, ee cB-43r, c KoHcraHTaMrz Ar,rccoqvar\krrr cna6rrx sneKTpon[ros. Heo6parauurfi
fr,rAponr43.

28. OcnosHble rIoHtrI,I.tI xl{Mur{ecnofi replro4tuuarrruxu'. TepMoAr4HaMvrtecKafl. cr4creMa, Tr,rrrbr

TepMoAuHaMI4qecKI4x cl4creM , BHyrpeHHs,A oneprvfl. cr{creM6r. Teptro4unaMz-recx[fi [poqecc ,Br4p.)r
npoqeccoB(uso6apnsrfi , r.rsoxopHrrfi , usorepnruqecrufi .

29.flepnufi saroH TepMoAI4HaMuru. 3Hra,nI>rrrrn. ZsN4eHeHkre gHTaJrbrrr,rr4 cucreMbr rrpr,r gK3orepMr4rrecKrzx u
oHAorepMr.rqecKr.rx peaKrlrrfl x. TeplroxunrrrqecKrre yp aBHeHr{fl .

30. 3axoH fecca 14 cJIeAcrBI{.fl I43 Hefo. 3uramnprz o6pasonaur.If, BerrlecrB, pacrrer 3HTaJrr,frrra peaKrdr{r4.
3 1. 3Hrponrrfl cr4creMbr. Bropofi 3aKoH TepMoArrHaMr.rKrl.
32. Ceo6oaHas oHepfus.lu66ca Kpurepufi oaMorlpol43BoJrbHocrr4 xr4MurrecKoft pearqzz. Onpe4eneHr4e rro
TepMoAIrHaMLIqecKktM AaHHrIM Bo3MoxtHocrr4 rrporeKaHzs xr.rMr'rqecrofi peaKur.rr4 B rpsMoM n o6paruou
HarrpaBneHr.rI,I.

33. Xurr,rzqecKoe paBHoBecl{e: TepMoArIHaMr,rqecKufi rpurepufi, [pr.r3HaKrz xr4Mr4rrecKofo paBHoBecuq. 3aron
4eficrnyrorql4x Macc Anq xI4MI4rIecKoro paBHoBecr4-s. KoHcraHTa paBHoBecI{Jr.
34. Cs{sr KoHcraHTbI paBHoBecl{fl c LI3MeHeHr4eM craH4apruoit oHeprr4r4 fu66ca.3aezczNrocrb KoHcrar{Tbr
paBHoBecr4fl oT TeMrrepaTypbr.
35. CnaeqeHlre xl4Ml4qecKofo paBHoBecI4x. llpunqun JIe-lflarenre. BnrasHkre reMrreparypbr, AaBJreHr{fl,
KoHrIeHTp arluft neqecrB Ha co cro-trHr4e paBHoBecrr fl .



36. Cxopocrb xzMllqecxofi peaxqzu. (Daxropbr, BJrr{rroilIlae HacKopocrb peaKrlr4r4. 3arou 4eficrnyroqz.x
Macc Anr cKopocrrr xuMr4qecKofr pearcqzu.
3T.3asucurvrocrb cKopocrll xllMl4qecrcofi peaKrlr4r4 or reMneparyptr. 3aron l3aHr-foS6a. VpanHenne
App en uyca. 3 neprzx aKT!rBar\r4r4. Kararzs arop br 14 rzuru 6 uro prr.
38. 3nexrpoxplM[qecKne rlpoqeccbl B raJlbBaHl4r{ecKr.rx gJreMerrrax. Cxenrr raJrbBaHr.rqecKr,D( 3JreMeHTo]B.
3nerrpo4uble peaKIII{u. SnexrpoAHbre [oreHrlrraJrrr. 3nC raJrbBaHrrqecKoro gJreMeHTa.

39.Bo4opoAHat IrrKana oneKTpoAHbx tloreHupranoB. CraH4aptrbre gJreKTpor[Hbro rroreHrlr44nrr. pr4
HalpsxeHr.rft ruerallon.
40.3asucuMocrb 3neKTpo.4Hofo rloreHur4alraor KoHrleHTpaur4r'r r4oHoB B parcrBope. YpanHeHrze Hepncra.
Pac'rer gneKTpoAHbIX rloreHul4arloB MerarnrlqecKr,rx gneKTpoAoB r4 Bo.4oportHofo gneKTpoAa..
41. 3nerrponug. SlerrpoAHbre peaKIII4Lr Ha aHoAe r4 KaroAe. flocre4onareJrbHocrb BoccraHoBJreHr{r{
oKI4cJIIrreJIefi v orzcleHl4t BoccraHoBllTenefi. 3nexrpo.4Hhre peaKrlr4r4 rrpu DneKTpoJrrr3e paclnaBoB
SneKTponr4ToB.

42. SnexrpoJll{3 BoAHbrx pacrBopoB 3neKTpoJIrIToB c rlHeprHbrMrl 3neKTpoAirMLr; peaKrlrrr4 Ha KaroAe r.r zrHoAe
B 3aBI'IcI4MocrI4 or cocraBa SrIeKTpoJIIlra. IzlslaeHeHrre cocraBa pacrBopa. 3nerrponlz3 c pacrBoprrME,rM
aHo.[oM.
43. Pac'rer Maccbl rIpoAyKToB oJIsKTpoAHbrx peaKrlrrfi na ocnonauuu o6seAr,rHeHHoro 3aKoHa eapagex.
44. Kopposllf, MeraJIJIos. XzN{z.recKas Koppogzs. 3rexrpoxuMr'rqecKar Koppo3r4.f,: aHoAHr,re rr KaroAHbre
npOqeCCbI, 3aBLICIIMOCTb TI4IIa AenOn{pI43aIIIII4 OT OOOTHOIIIeHVq SneKTpOAHr,rX rroTeHrlr{anoB MeTirJrJra rr
oKricJrr.rreJrefi . Mero4rr 3aqr{Tbr or Koppo3r4z.

CaMocrosreJrbHaq palorla cryAeHToB npeAycMorpeHa rro BceM pa34enaM Kypca u ucrroJrb3yercjr KaK
I4HcrpyMeHT Ant 6onee uy6or<oro ocBoeHI,I{ Teoperr4trecKoro neKurronHoro Marepr4urna u upuo6pereHr4fl
HaBbIKoB ero [paKTllqecKoro [plrMeHeHr4s B pacqerax u la6oparopHofi rrpaKTlrr(e. Hexoropue pa3Aenbr
TeopeTl'IqecKoro Kypca paccMaTpI{BaIOTC-[ c I{crIoJIb3OBaHr{eM orrepexaroulefi calrocrosrenrnofi pa6oTbr:
cTyAeHTbI ilOnyqaloT 3AI{AFIVT9 Ha I{3rIeHIIe HOBO|O MaTeprzana. Ao ero rr3JroxreHr{s Ha neKrlr.{r4 . 3a!laHust;. trtts.
caMocrotrelrHofi pa6oru npLIBeAeHbI e yue6nou noco6ulr OpnraH H.A., Kysypuan B.A. Apxranoea H.A.
<flparTuryu nnfl caMocrotrelruofi pa6oru ro xr{Mr4rd) http://e.lib.vlsu.n-r/handlel123456789l575
Kourpolr BbIIIoJIHeHkIfl caMocrotremnofi pa6omt ocyqecrBnflercflrrocpeAcrBoM TecrrrpoBalkrx.

flpzvrepu recroBbrx zanauuit nns KoHTp o Jr.f, c aMo cros'rerr,uofi pa6 orrr :

Teua <Holrenlcnarypa HeopfaHr.rqecKr{x coe4uuenzfi >
1. Oopuyna KI4cJIorbI, HopManbHoft co';tu z ana@orepHofo frzApoKcr,rAa coorBercrBeHHo:
a) NH3, CaSOa, AI(OH)3 6) HBr, A12(SOa)3, Zn(OH)z
n) HNO3, NH+CI, Ba(OH)2 r) H2SOa, KHCO3, Cr(OH)g
2. Baleuurocrb KllcJloroo6pasyrorqero gJreMeHTa B MapraHrleBofi xucrore paBHa:
a) VII 6) VI n) IV r) III
3. Xnopnonarofi xuclore orBeqaer Soplryna:
a) HCIO 6) HCIO2 n) HCIO3 r) HCIOa
4. Ha.snaHr,re xr4MlrqecKoro BerlecrBa, rlMeroqero S oprrayny CaHp Oa
a) Soc@ar KarbIII4s 6) rrz4po$oc$ar xamqrEr n) rr,r4poxco(poc$ar Karbrlr.rs r) uera$oc$ar xal,qur
5. rlucno aroMoB B MoneKyJre xpoMoBofi rczclorsr paBHo:
a)4 6)s B)6 f)7

Teua <Pacrnoptr 3neKTpoJrr{ToB)
1. Moryr cocyulecrBoBarb B pacrBope [apbr BerrlecrB:
a) NaOH, Ca(OH)2 6) LiOH, CO2 n) SO2, Ba(OH)2 r) HF, NC)
2. Macca no4rr (n rpananaax), Koropyro cnelyer Bbrrrapr4rb ug 430r\rn 4%o-uoro pacrBopa (ulornocTb

I,047rlwl) cyrm(fz4a Harpqrs., qro6rr ronfrr{rr, I2o/o-nttitpacrBop, paBHa
a) 50 6)2s0 n) 300 r) 400
3. PacrnoplrMocrb ALIXpoMara :rraJrvrs, KzCrzOt paBHa l2,5rll00r BoAbr rrpu 20"C. Ycranoszre, KaKoBa

6y4er MaccaHacbIIIIeHHoro pacrBopa, ecililAns npzroroBJreHzr ero [crroJrb3oBaHo 400r noau
a) 420r 6) 500r n) 400r r) 450r



4' Cn'relranu ln 1M pacrBopa z ln 3M pacrBopa cepnoft Kr4cJrorbr. onpe4enzre MonrpH]To KoHrleHrpar{rrrc
cepuofi KrrcJrorbr B KoHeqHoM pacrBope

a) 1,5nronr/n 6)2vronslrr n) 2,5laonr/n r) 1,75naonr/n
5. Xnopu4-r{oHbr o6paryrorcflnpupacrBopeHrrr4 B BoAe BeqecrBa, r,rMeroruefo (popuyny
a) Cl2 6) MgCl2 n) AgCl r) CCla

Terraa <la-ubBaHprqecKlre gJIeMeHTbr)
1' BbI'II'I0rI'ITb rIoreHIII4an BoAopoAHoro 3neKTpoHa B pacrBope yxcycnofi Kr4cJrorl,r c KoHueHTpaqraefi 0,1
lronlh. Crelesr Al{ccoquarlprr4 [nfl.sa4aHuofi KoHrleHTparlrzrr{ Kr4cJrorbr u:0,013.
a). - 0,168 B; 6). - 0,153 B; n). 0,168 B; r). - 0,020 B.
2. MarsueBylo [nacrl4Hy [oMecrI4JIt4 B pacrBop coJltr ororo MeraJrJra. Irlsrrlepenutrfi uoreuquan Mg orca3aJrct
paBHbIM -2,408. Bsrqracnutb aKTI{BHyro KoHueHrpauurc }rouoB Mg n pacrnope B naolrh.
a). 3,46' 10-2 rraonr/n; 6). 0,25 nonrh; n). 4,r7.t0"' r"oo"ln ; 

- - r - 
;t. ;;ti. 10 

2 nonr/n.
3. BrrquclrlTb rloreHllkrur:f;r MeAHbIX t4 HI4KeJIeBbIX sneKTpoAoB, rrofpe)KeHrrbrx B pacrBopbr CuSOa z ){iSo+ c
KOHrIeHTparluflMn:

CuSO+ (xos$SuqneHT aKrr{Bnocrrr rroHoB y: 0,16) v Cm:0,1 volr/rt;
NiSO4 (Itos0f,uqzeHT aKrr.rBHocrrr t4oHoB T = 0,15) tr C. : 0,1 uonrh.
a).0,234 B; - 0,36 B; 6).0,234 B; 0,3 B; n).0,234 B; - 0,3 B;
4. BuqrEclrarr 3AC faJrbBaHr.rqecKoro 3JreMeHTa:

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

Pb / Pb (NO:)2, C*: 0, 01 uonr/n, y:0,7 // AgNO3, Cn,:1 nrolt/n, y: 0,tt / Ag.
Cocrael4m ypaBHeHI{s peawluil [poreKaroqvrxHaaHoAe rz KaroAe pa6orarorqero oJreMeHTa.
a) 0,9828; 6) 1,04 B; n) 0,6 B; r) 0,54 B.
5. Brr.rzcrzu 3[C cneAyroqeft rameaHz.rqcxofi qeuz
Ag / 0,01M AgNO3 ll O,lM AgNO3 / Ag

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

f : 0,72
6)0B; v) 0,029 B; r) 0,059 B.

Tevra <Slerrpolus>
1. flpu oneKTponr43e pacrBopa xnopr4Aa xarrus, o6pasyrorcx:

a) xatmfi, BoAopoA, xJrop, Kr4cnopoA; 6) rz4porccnlrl<rrrvfl, Bo.4opoI, xnop;
B.) rtrApoKckrl,r.aJrprfl, cor.f,Has Kr4cJrora, Kr{cnopoA; r) ranzft, Bo[opo[, oKcr{A xnopa.

2) Kalcofi rpoqecc npoI4cxoAllr Ha Me,qHoM aHoAe rrpr{ oneKTponr,Be pacrBolla NaBr:
a) oxzcleru{e Bo.qbr;

6) oxucneure rroHoB 6ponaa;
n) or<lrcneur4e MeApr;

r) noccranoBJreHr,re MeALr.

3) IIpn sneKTponl43e BOAHOTO paorBopa SnClz Ha aHoAe BbrAenr4Jroct 4,48 n xnopa (n.y.). Hafirn N{accy
BblAeirllBrrleroc.fl Ha KaTO.rIe OnOBa:

a)23,7 r 6) 11,85 r n) 5,925 r r) 47,4r
4) BeqecrBoM, rlpu gJIeKTpoJII{3e pacrBopa Koroporo o6pasyerc.a Kr4cnopoA, flBrflercfl:

a) CuCl2; 6) CuSOa; n) PbCl2; r) SnBr2.
5) B pesynbrare sneKTponu3a BoAHoro pacrBopa HF no4opo4Huft noKa3areJrb:

a) ynenuurznc.a; 6) p,reur[rkrncfl,; e) ocralcx 6es zsr\,reHeHrafi.
6) Ecnu B pacrBop rrnpr pacnnaB gJIeKTponIlTa nofpy3r{Tb oJreKTpoAbr rz lpolycrr4Tb oneKTpraqecruh ToK, To:

a) rarvonrr 6yayr rBvir.arbcfl. K Karony rr npr4Hr4Marb or Hefo gneKTpoHbr;
6) rarzonrr 6yayr ABrzrarbcr K aHoAy rz orAaBarb eMy gneKTpoHBr;
n) raraourr 6yayr ABvffarbcs. K KaroAy r.r orAaBarb eMy oJreKTpoHbr;
r) raruonrr 6y!yl ABkrrarbc.f, K aHory vilpr4HnMar6 or Hefo gneKTpoHbr.

@on4 olleHoqHbrx cpeAcrB Anfl rlpoBereHkrs. arrecrarlurr ypoBH{ csopnrzpoBaHHocrr4 xonnereuqufr
o6yvaroqvxcr [o Ar.rcrlrzrrnrrHe oSopnanxercfl orAeJrbHbrM AoKyMeHToM.
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