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l. rIEJrr4 OCBOEHmfl [krcrlr4rrJrr4Hhr

I-{emruu o cBo eHV r Ar'crlr4 nnr{Hu <Xulrns )) .rrBrrroro^s :

oBaMr{ xHMLru Kar( coBpeMennoi.i KoMnJrer{cHofi Hayxu;
33peH'r Ha oc'oBe cr4creMHbD< suauail o cocraBe"

o MbIIrrJreHVx, cIIo co6Ho crr4 rlpmMeH.,{1]b xutuuqecrzfir{Hcrp}MeHrapuft IIpu r{3rreHura uposecckroHaJrbHbrx Arrcrll4rrnr{H;
- tpopuzpoBaHl'Ie HaBbIKoB rIpI{MeHeHlI s suauuft n o6rac'r'z xuMprv npr4 pellenzu upo(reccr4oHarrbHbrx
34ilAr4..

3 ara\u ruc [I 14 rr Jrr4 Hb r :

npuoopereHue cryAeHTaMI4 ycroft'rznrx sHaluft [o BonpocaM y"eHufl o crpoeHr4r4 Beu.ecrBa,TepMOAI4HaMITKI{ v KLIHeTI'IKI4 XI'IMr.rqecKVX peaxqufi, teop", o6rueuutx n oKr4cJruTeJrbHo-
BOCCTaHOBr4TeJrbHbrx n poqeccoB ;

- @oprrarapoBaHple HaBbIKoB [pI'IMeHerI[t reoperr.rqecKr.rx sHaHnfi B xoAe BbrnoJrHeHrrr ra6oparopHbrx pa6orv npv perxeHr.il,I pacqeTHbrx 3aAaq.

2. MECTO AI,ICIIT4TIJII4HbI B CTPYKTYPE OIIOII BO

[ucqunnuHa <Xzvrur)) orHocr.rrcs x 6a3oeo it \acrn orlorl B o

lucguntnua o[I4paerct Ha 3HaHus' [perMeroB ocHosHofi o6pa^:onarelrHofi rrporpaMM]rr opeAHero(noluoro) o6qero o6pasonaunfl no rrpeAMeraM : xr4Murs.,su:vra, MareMarr4Ka.

3. IIJIAHI4PYEMbIE PE3YJIbTATbI OEYIIEHI4fl tIO AI{CqIIilJII4HE
flnauupyenable pe3ynbr:arrr oSyveHI4rI rlo Arrcqunnr{He, coo'rHeceHHbre c nnaHr4pyeMbrMr.r pe3ynr,TaraMr,r
ocBoeHr4r OIIOII

Koa

$opuzpyenmx
r<otrnereuqafi

VpoaeHt ocBoeHut
rolrletenqzal

flnauupyevbre pe3yJrbrarrr o6yvenur * l,Jrilr"fi*
xapaKrepz3yrorq[e granbr Qopriauponarrr4s KoMrrereuuufi

(noxas arera ocs oelrras rcoylgleH!4E_

*#JHaTb OUI3OBI'I€ npl4HqlInbl CIICTOMHOIO AHaJIU3a B XLIIvIVU.
Yrterr BbIAeJrf, Tb 6as onrre cocraBJlrlol{I{e xuMr{rrec K vx 3a1a9.
BlaAerr MeroAaMr4 rror4cxa uu$oplraquu o Qz:uxo_

He,H4L___
MOJreKyJr, oclroBbl

reopuu xrnauqecrofi cBfl3r,r B coeArlneHrlrx pa3[ior.o rr4rra,
ocHoBHbIe 3aKOHOMepHocTIr upoTeKaFrrl xllMar{ecKnx
lpoqeccoB, MeroAbI othcaHvfl, rla:onux 14 xaMl4rrecKlrx
panuonecl,rfi, xI{MIrrIecK[{e csoftcrsa 3ret\4eI{.t.oB pzuJlr{qt{blX
rpynn fIC u r4x sar(Hefiuux coe.rluneHurZ, crpoeHr4e vl
csoiicrna KoMTIJIeKcHLIx coeAngeuni.
Vtrerr [pr4MeHrrb [oJr) {eHHb]e 3Haur.tlt s o6rac,ru 4r4Mvrv ;tnfl
ocBoeHHr o6utenpo0eccaoHiurr,Hbrx Ar{cuilnJr14Fl.
BlaAeru HaBr,IKaMI.l npt4MeHeHL{[ 3ar(or{oB xkrMrrlr ilpu
[ocTaHOBKe A peantBawt4 3Kclep[MeHTaJrb]{brx
uccretrosaHufr.

I z
yK- I VacrnqHoe ocBoeHrre

otIK -1 9acruqHoe ocBoeHae



4. OBbEM I,I CTpyKTypA AIICUUIJII4HbI
Tpy4oerr,rxocrb Ar{crvfiJrr,rHbr cocraBlser 5 sa.{erubx eAr4Hr4r:, lg0 qacoB

l\b
iln

Hanr,regonaur{e reM u/ uttu paz ae rros/rel,r

AI4 CUI4IIJII{HbI

-o()
o
(J

()()
E
C)
c)

()
H
a)ts

Bugu yue6nofi
pa6orlr, BKnroqat
caMocTof,TeJlbrryrc
pa6ory cryAeHroB
u rpy4oevxoct (n

I{.acaxl O6lerra yre6noft
pa6orrr,

c npr4MeHeHaeM

I'IHTEPAKTI{BHbIX

MeTOAOB

(Ytacax lVo)

popun

TeKyrrlero
r(oHTpoJL'I

ycfleBaeMocTI{,

Qopua
rrponaeNyrovuofi

a.TTecTaul4I4

(no qeMecmparv)

n
c)r

F

d
c4
(J

()
C)
tr
F

r

Cd

()

t-.s

\o
cdH

O
O

PasAen l.Ocnonnrre rrouflTLrfl r4 3aKoHr,I
xt4jl/rllLl

Teua I Ocnonrrlre rrorurrr4.{ xvrlrrkr.
Tetrra2 Ocnonnrre 3aKoHbr xwtvruv.

,2
1-3 2 6

(2)
(4\

5 2/2s

Pefirunr-nonrpolr
Nel

PagAer 2 Crpoeuue aroMa r{
nepr4oAnrrecKrafi gaNon. Xravl.rqecrar
cBr3b.
Terrta I . KsaHroso-NaexaHr4rrecKa.rr

MOAeJrb CrpoeHr4r aToMa.
Teura 2.llepr.ro4nuecrufi 3aKoH H

nepr4oArrlrecKafl, crrcT eMa 3JTeM 9HTOB

A.lI.MenAeleena
Tenra 3.XraM[.recKar cB.{3b r4 crpoeHr{e
MOJreKyJr

2 2-6 l0

(2)

(2)

(6)

2

(2)

.,) 

^

(5)

(s)

(14)

I 0/83

PasAen 3. Ocuosrr xrzlruqecrofi
TepMoAr4HaMr4Klr rr Kr{HeTr{Kr4.

Teua l.SuepferrrKa lr Ha[paBneHr{e
XI,IMITIIIOCKIIX peaXqUft .

T etvra 2. Xtarr.rn recKoe paBHoBecve.
Terr,ra 3. OcHosrr xuuuqecnofi Kr4Herr4Kr4.

2

2

n

l2
10

(4)

(2)
G)

4

(1)

(1)
(2)

15 r0/71

Peiirunr-roHr:polr
,Nq2,

PagAer 4. . Pacrnoprr. Onucnr,rrelrno-
BOCCTaHOBT{TeJrbrrbre npoqeccbr.
Terlra 1. Ctoco6lr BbrpaxeHrr-rr
KoHueHTpaqur{ pacrBopoB. O6qrae
croftcrna pacrBopoB.
Tev.a2. PagHosecr4-f, B BoAHbrx
pacTBopax SJreKTpoJrr{ToB.

Teva 3. Oxaclurelsno-
BOCCTaHOBI4TeJIbH6Te peaKrII{I{.

2 13-
t6

8

(2)

(4)

(2\

14

(4)

(6)

(4)

t4 8 t36

PagAel 5. 3lerrpoxnar4lrecKr4e
CI{CTEMbI

Teva 1. falrnauuqecKr4e sJreMeHTbr
T errln 2. Kopposnx MeraJrJroB
Teua 3. 3rer<roorIas

2 1l-
l8

6

(2)
(2)
(2)

l0 t4 6/38

Peiirznr-xou'rpolr
Il_b3

Bcero sa 2_ceMecrp: 180 qacon 36 36 72 36/s0 3rsalres
(36)

Hzul.rq I{e .B At4currnruHe KII/KP
Zroro no Aucu[nnr4He: 180 qacos 36 36 72 36ts0



C og epxanr{e Jr eKrlrr oHur,rx s aHsrufi [o Au curr[JrlrH e

Pa:Aen 1. OcnosHrre floH_f,Tr4_fl rr 3aKoHbr xrrMkrar
Tetra 1 Ocuoerrsre [oHrrl4s xkrML4L4.

llpe4n'rer xvIMLrLr. Berqecrno KaK xl{MrzqecKoe rroH.flTpre. ocHonnrre noJro)KeHr4.[ a]roM'o-
MoneKyupHoro yqeHfi-fl. Cocran alfoMa. XrzNara'{ecKufi ereuenr. Knaccrr r4 HoMeur(Jrarypa xr4Mr4rrecKrrx
c o eAI4 H eHr{ft . Morm - e [Lrnr4r\a Ko Jrr,rqe crB a B errl e crB a.

T ev'a 2 OcHonnrre 3aKoHbr xqrurLrkr.
3aron rocrotFlcrBa cocraBa. 3axos KparHhrx oruonrenzfi. 3axou Anora4po. 3anoH coxpaHeHL1q

Macchl BerlecrB. 3axou SKBkIBaJIeHroa. ConpeMeHHoe onpeAeneHLre roHsru.f, ((xlrMr4rrecrld;i gxnnrlaJreHT).
Pac-rer rraonapnofi Maccbl SKBI4BaneHTa npocrblx rI cJrox(Hbx Berqecrs" MareMirrr{rirocKoe BbrpeD*eHr,re
3AKOHA SKBI,IBAJIEHTOB ]A EIO NPI4MEHEHI4E B XIIMUqECKIX PACqETAX,

PagAen 2 Crpoenze aroMa r4nepr4orzr.recxufi 3aKoH [.IrlMenaeJreeBa. Xuvruqecra.s c]1.f,3b.
Tervra 1 KeaHroeo-Mexa'zqecrcaq MoAenb crpoeFrr4s aroMa.
KsaHroso-MexaHl4rlecKat MoAenb crpoeHlzr aroMa. Bonnosafl $ynxqzr 14 BonHonoe yparlHeHr4e

TlTpe4zurepa. flousrue op6zralz. KsaHronrre HrreIra. Crpyxrypa 
-"o"*tpon""r* 

o6.noqex aroMa:
KBaHToBbIe ypoBHI{ I4 rIoAypoBHI4, rlpaBrzJra 3arroJrHeHux op6urwtefi e MHorooneKTpor{Hbrx aroMax.

Teua 2. flepno4I'rvecxuft 3aKoH Lr flepvo4rauecrcax cr4creMa oJreMeHroB l[.Ll.Menao,reeBa.Coepeueunaa (foprvrylzponna flepuo4zuecKofo 3aKoHa" Crpyrrypa nepuo4zvecrr:oii cr{creMbr
A.Z'MenaeneeBa. Snerrpounrre ceveficrBa 3JleMen:roe. I4sNaeHegr.re cnoficrs aroMoB rz coeAraueHrzfi
SJIeMeHTOB B rrepr{oAax r{ rpymrax.

Terraa 3 Xuuzqecras. cBflsb rr crpoeHr.te MoneKyn.
MeNarorraHbre M Me)KMoJIeKy.IrrpHbIe nsaznro4efi c'rBvrs.. Bu4rr xr4Mr4rrecKofi cns:u. l(osaneHrua,

xl{Ml4qecKat cBq3b. MexlA BaJIeHTHbrx ce-flsefi. OSrvreHnsrff v loHopHo-aKqeuropzudt naex.anu:u
o6pasonanu.f, KoBarreHTnoft cnrgu. ljenorcarrrcoBaHHafl xr4Mr4rrecKar cr|q3b. Ceoficrsa Korlarer{THofr cerrsv,
Llonrtas xl4Ml4qecKa-fl cB-tr3b. Meraruz.recKat cBs3b. Ceoficrea uonnofi kr uera-urzrrecxofi cBs3r4.
Bo4opo4uat xI4MI'Iqeo.Ka.tI cB-s3b. Ce-{sr Szsuvecxzx cnoftcrn BerqecrB c BzAoM xaMraLrecKo it cnr'n.
XraMIa.recrail cBfl3b B KoMIIJIeKcHbx coenr4ueHrltx.

Pa":4en 3 ocnosr'r xr.IMrzqecKofi repuo4uHaMrzKr,r tz rfl,Herr4Kr,I.
Terraa 1. 3uepre'rzra rz HanpaBJreHr.re xr4Mr4rrecKr4x pearcqrafi
BHyrpeuru{ sHepru-{ I{ gHTilJIbrII4t cx,IcreMrr. flepnufi 3aKoH TepMoAr4HaMr4Krur. Tennonue e$t[ex*r

xI{MI4rIecKI4x pearqzft' 3axon fecca Lr cJIeAcrB}Ifl 143 Hero. Tenrora (eHramnzx) o6palonaHrzs Kr4Mr4rrecKrzx
coeAI'IHeHI4fi. 3urpouttx, Hartpar'JleHlre xl4r\4r4rrecKr{x [po{eccoB B kr3oJrr4poBaHH6rx cuc,reMax. .Bropoft
3aKoH TepMOII4HaMI4KI4. 3Heprux lu66ca. HanpanneHlae v rrpeAen caMorrporz3BoJrbr-roro lerreHprq
xrdMr,rqecKlrx peaKrlr{fi .

T ewa 2. Xzuzqecr<oe paBHoBecrae.

O6parurr,rue z Heo6parrrMble peaKrlr4z. XraNrzqecKoe paBuoBecrze. KoHcraHTir
cocraBa paBHoBecHrrx cuecefi. Cnrerqenze paBHoBecrax. llpznqun JIe Ularenre.

Tenaa 3. Ocnonrr xr{Mr4qecKofi rcznerraxz.

paBHotsecr4x. I'ac.{et

Cropocrr xuMl4qecK(1fi peanqrzz. (Dar<ropbr, BJrr{.f,rorqr{e Ha cKopocrb peaKrlr{r4. OcgoeHofi :laKoH
xI'IMI4lIecKofi r<uneruru. KvneraqecKl4e ypaBHeHr4{. i)nenenrapHbre r.r cJronrHbre peaKq?{r4. lJopx4ox z
MoneKyntpHocrb peaKul'rl4. 3asl4claMocrt cKopocrl,I peaKur{r4 or reMrreparypr,r. 3arcon Eanr-fo$$a.
vpanuenue Appeuuyca. 3ueprzx aKTnBarJLrr4. Karanusaropbr z uHrz6z ropu.

Pas4en 4. Pacrnoprr. OrucnureJlbHo-BoccraHoBrrrenbHbre rrpoqeccbr.
Terraa 1' Cnoco6rr BbIpalKeHLI-t{ KoHrleHTparlkru pacrBopo". O6ttlpre ceoftcrsa pacrBopoB"
Pacrnopralrocm BerqecrB. cloco6rr BbrpanreHr{q KoHrleHTpauu}r pacrBopoB: MoJrbHarr ,4oJrfl,

MaccoBat .4oJlf,' Mon{pHaf, KoHUeHTpaIII4t, MonspHas KoHIIeHTpaIIa{ gKBI4BaJIer{Ta. l{OrrzrarzeHrre
ceofi crsa pacrBopoB. 3axon P ay r'x. 36ynuocrconzx. Kpv ocKoru.s.

T ev.a 2. PasHoseou.f, ri BoIHbrx pacrBopax oJreKTponr.rroB.



Teopur sJleKTponurraqecnoii nvcco\va\vv. ClrrtrHrre 14 cna6rre oJreKTpoJrr4r,bl. C,renenr,
AI{ccoquaII[rI' KoncraHra rprcca\na\uu. 3axou pas6aueuz-a Ocrea64a.. MgopacrB.pr4Mbre
SneKTponI'ITbI. llpousne4eulae pacrBopllMocrl4. 3nexrporrarr4qecKas rvcco|raaL1||s. rj,oAr,r. I4onnoe
rIpoI43BeIeHkIe Bo.4bI. Bo4opo4nrrfi nor<a^sarem. fra4polzs co.nefi. By$epHrre pacrBopbr"

Teua 3. OxucnarenbHo-BoccraHoBr4TeJrbHbre peaKuvr4
Creuenr'r oKzcreHr4.f, a.ToMoB 3JIeMeHToB. llpoqeccrr oKkrcJreHl,rr-BoccrauoBJreHrar. Barcnefirnue oKr.rcJrr4TeJrr4
I4 BoccraHoBI'ITeJII'I. Cocras:reHkIe ypaBHeHralZ or<ucnrzreJrbgo-BoccraHonr4TeJrbHbrx peamunil.

Pas4el 5 3nexrpoxr4Mr{qecKrre crlcreMbr
Terr,ra 1 . fartsax[qecKpre gJreMeHTbr.

3nexrpo4urre iloreHlluanbr. Mera-nnz.{ecKrze gJreK'rpoAbr. fasoerre 3nerTpoAr,r. Bo4opognrrft
sneKTpoA. Crau4aprHble gneKTpoAHbIe rIoreHIIVaJIrr. Pacqer 14 rr3MepeHkre rroreHrlr4alroB gner(Tpo.4on pr OnC
IAIbBAHI,IqCCKA X SJIEMEHTOB.

T ewa 2. Koppo:zn MeraJrnoB.
Tzurr Koppo3I4oHHbD( pa3pyurenzft. XurrazqecKar v oneKTpoxr4Mr4qecKas Koppo3r4{"

MeTanJroB oT Koppo3r4rr.

Terua 3. Snexrpolus.
Cyrqnocrr gnex,rponpr3a. Snexrponus

llpuueHeru4e gneKTponr43a.

,Cn or:o611 3arrrrrrr,r

pacrBopoB rr pacrrJrauneHHbrx cpel. 3arconri e>apa4ex.

co4epxtauue .ua6 oparopHbrx saHsrufi ro Arrcuu[JrrrHe

Pas4en 1. Ocnonsrre rroH.flTl,rfl 14 3aKoHbr xkr:vrrrrr
Teua 1 OcHonnrre rroHflTrz,a xr,IMr,rr4.

Jla6oparopuaxpa6ota <<Xuuzqecrcrae cnoficrBa KnaccoB HeopfaHr.rqecKr{x coe4zHeHrzfi>
Tet',r.a2 Ocnosnsle 3aKoHbr xqrMr4ur
Jla6oparopnaxpa6ota <Onpe4eneHrle gKBI4Barreurnofi Maccbr rrpocrbrx 14 cJrolr(Hbrx seulecrB) (4.r)

Pas4en 2. Crpoeuue aroMa kr Treptrorvr.recr[fi 3arcoH [.Z.MenaeJreeBa. XuMz-]eoKaJr crtg3b,
Teua 3 Xuuzqeclcafl. cBfl3b r{ crpoeur4e MoneKyn.
Jla6oparop uax pa6ota <KounlercHbre coenuHen rtx)

PasAen 3. ocnonrr xprMuqecKofi replro4z r,aMvr:rtkr rr Kr,rrJerrrKr4
Terr,ra 1 . SHeprelrzra r.r HarrpaBJreHrze xrurMr{qecKr.rx p eaxqnfi .

Jla6oparop uax p a6 or a << 3Heprerv Ka xr4Mr,rqecKr,rx rpoqeccoB )
T enra 2. Xan4u.recxoe paBHoBecue.
< Jla6oparopnax p a6ora <XrzMu.recKo e paBHoB ecr4 e))
Teua 3. Ocnosrr xr4Mr4qecKoft r<uneruru
Jla6oparop nax p a6 or a < Clcopo cm xr4 Mr4qecKr4x pear<uufi >

Pas.4er 4. Pacrnopu
Tevra 1 . Cnoco6r,r BbrpaxeHr.r.tr KoHrIeHTp ar\vn pacrBopoB.
Jla6oparopnaxpa6o'ra <llpuroronJleHl{e pacrBopoB pa3nr4rrH6rx roHqeHrpaqzir>
T ervra 2. P aeuou ecu.f, B B oAHbrx pacrB op ax gJreKTpo JrrrroB.
Jla6oparop uan pa6ora <pH pacrnopon >

Jla6oparop uax pa6ora <fia4po.nzs colefi >
Teua 3 . Oxzcnr,rrelrFro -BoccraHoBr,rreJrbHbre p eanquu
Jla6oparopHax pa6ora <<oxvcnureJrbHo-BoccraHoBzTeJrbgbre peaKrlr4r.r))

PasAer 5 3nerrpoxrzMr4rrecKr{e crrcreM
Tenaa 1. falrnauuqecKr4e gJreMeHTbr.

JIa6 op arop nax p a6 orlzr < f zurre aHr.rqe crcIa e greM e HTbr "
T etv:a 2. Koppos ax MeraJrJroB.
Jla6oparop nax pa6ota <Kopposux MeraJrJroB))
Teua 3. 3ner<rporuEs
Jla6oparop :aax pa6 ora <3nercrpolu:>



5. OBPA3OBATEJIbHbIE TEXHOJIO|I4I4

B nperloAaBaI{rII4 AI'IcIIvnnI{HbI (XLIMI4I) r{cnoJrb3}rorcr pa3Hoo6pa3Hbre o6penoeareJrbHbre
TeXHOJIOII4V KaK Tpanuq[OHHbIe' TaK LI C npI{MeHeHI,IeM aKTLIBHbTX 14 LIHTepaKTI4BHbx Me,TOAOB q6yverrzr.

AnrveHtre u zr{TepaKTrrBHbre Mero4rr o6yreHux :

UumeparcmugHan neKqun (pasden Imeua 2; pasden 2 meuut I - 3,. pasden 3 meur,t I - 3,
pasden 4 meuut 2 - 3,. pasden 5 meuut I - 3).
fpynnoean ducrcyccua ( pasden 2 meuut I -3,:);
Tpeuuuz (pasden 4, meuut 1,,3),.

Auanus cumyaquil (pasden 3 meuw 2-3 pasden 4 meua 2),.
Pas6op teHKpemHbw cumyaquil (pasden 5, meua 2,),.

6, OIIEHOIIHbIE CPEACTBA AJIfl TEKYIIIETO KOHTPOJI'I YCfIIIBA.EMOC'TI4.
frPoMElltyroqHofr.trrncrAllr4tl rlo IdrorAM ocBoEHvIg;Ar,ICUu[Jrr4trbI tr{

yqEEHO-METOAI,ITIECKOE OBECIIEqEHI,IE CAMOCTOTITEJIrHOIA pAEOTrI
CTYNEHTOB

[nx reryrqefo KoHTpont yclxeBaeMocrl4 cryAeHToB r{clonr3yrorcr. peft.runr-Kor{rry]on6, 1 TaKXe
lpoB epor{Hrre pa6 orrr (recr sr) rJr-rr KoHTponfl caMocros:remnofi pa6 orrr

flpulr epu z ap;anuir. Ans np o B eA e an x p ei,nuFr r -Ko HTp o ns :

Pefi rranr-rcon'rponr J\b 1

I . flpuee4rare tp opnayn zrpoBKy 3 aKoua. Aeora4po.
2' Bil'lucrrI{Te Montpntylo Maccy 3KBLIBaneHTa MeraJlJra, ecrkr 0,493 | xnopr4Aa grofo MeraJIJra rrocJre
o6pa6orxu Hr4rparoM cepe6pa o6pa:onalz 0,861 r xnopr4Aa cepe6pa.
3' llepe'ruclnre KBaHToBEte qI{cJIa, xapaKTepl{3yroq[e aroMHyro op6zranr. Karze xspaKTep]rcrr4Krr
op6utasm olpeAen{er KaxAoe us unx?
4. Hasosure gJIeMeHThI, y Koropblx B ocHoBHoM cocrolnkru aroMa BiureHTHbre gHeprer1rqecKr4e ypoBHr4
kr M ero-r c+eAyro uu e o n eKrp o^H ur-re xou Q uryp arlr4r,r :

A) 5s',5p', B)4sz4pt B)4d25s2
rIpI{BeArITe 3HaqeHu{ KBaHToBbrx qr4ceJl Bcex oneKTpoHoB AJrr yKa3aHHbD< xonozryputtui4.
5. Hanu[rl{re sneKTpoHHyro (popmyny aroMa xpoMa B rroprAKe 3arronHeHr4a- op6urarierfi, npzneAzre
gneKTpoHHo-rpa$nuecrryro droplryJly BHeIIrHero rz [pe.4BHerrrFrefo oneKTpoHHbrx cJroe]1.
6. Pacnoloxl4Te 3JleMeurbt P, S, Cl, As n px4 rro Bo3pacraHkrro orreKTpoorpr4rlarenbHocrrz a.roN4oB.
7. PacnoloNI'rre SopuyJIbI oKcI4AOn MgO,SiO2, Sro, Alzo: B rroprAKe Bo3pacraHr,r.f, r.rx ocHoBnbrx cs,Oftcre.
8' Pacuolorxure $oprr,rynbr BoAopoAHbIX coelrzHeHr,rfi eleuenroe VIIA tpy.tnut B coorBer,c.rBr,rr o
yB enurreHrleM gHeprr{I{ xr,rMldqecKo fi. ceggu M exAy aroMaMH.
9. Yr<axure crerleHb oKnzcneHLr.s 14 BaJreHTHOcrb a3ora B coe4krHeHuz NHaCl.
10. YrcaNrare rrrrr xr{Mr,LqecKoi.t csfl3v B MoneKyne cepoBoAopoAa.
11. MeN4y MoneKynaMrl KaKrrx r,r3 repeqzcJreHHbrx BeqecrB (H2, NH3,
cgssu?
1 2. Kar<urvru Szsv uecrczuu cnofi crB aMrr xapaKTepr{3yrorct

H2O, HI) o6pa^ayrorcrr rFroAopoAHbre

BerrlecTBa MoJreKyn{pnoro crpoeuu:r?

Pefi rzHr-r<onrp onr J\b2
l.flpzne4Iare orlpeAerleHl4e craHAapruofi gHTaJrbrrr{rr o6pa:onaHrrs BellecrBa.
2.P. P acc,rut alrre reunon ofr KIII,II{ IIO I43BECTHbIM TEIIJIOBbIM VIX

PeaxrEq AH xnN/rlonr
C(rpa$ur) + H2O(r): CO(r) + Hz(r)

C(rpa$ur) + O2(r) ==COz(r) 405,9
Q9 (.) + % Oz (r): CO2(r) 284"5
H2 (r)+ %Oz(r): IIzO (r) 246,9

I4VT
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3. Karue $axropu 6yayr cnoco6creoBarb yBenr{qeHr4rc cKopocrr{ peaKrlr{r4 4FeSz +11p2==.2liezor+8 SOz ?
4. B xaryro cropoHy cMecrrrrcr paBHoBecve B peaKrl-r. _D r(ixl(ytu urupuHy uMe(.r'll4'lg'l paBHoBecve B peaKII
a) npu rroBbrrrreHr4n 4aBnenvrfl; 6) npz yBerr4r{eH[rr r
pearqlloHHoft cnlecu ?

5 . Brrqucnr{Te MonrpHyro KoHrleHTparlurc sKBr4BirJre

1,14 r/rr,rn).

J.Pacc,rnrafire pH 0,01 M pacrBopa CH3COOH ( Ka,r. :1,74. 10 -s)

7. Onpe4enl4Te Maccy NaOH, I4crloJrb3oBaHHoro Ans [pzroroBJreHr4r 200 rvrn

peaKrlr4ro cpe.4br

pacTBopa
ecnu pH pacrBopa paneu 1 0.
8. Cocraerre rroHHoe r.r MoneKyJrf,pHoe ypaBHeHkre peaxrlrzr,r rr4Aponusa CuSo+. v
pacrBopa.
9. llpune4zre (fopruynbl coeAl{Henraft, npoxeJrrrorlr4x n OBP KaK oKrrcJrr4TeJrbHlre, TaK
BoccraHoBr.rreJrbHbre ceofi crea.
10. Cocraebre, IzcrloJlb3y.fl MeroA sJreKTpoHHoro 6ananca ypaBHeHr4e peaKrlr4r4 FeO +
YxaNure oKI,IcJII,ITeJrb r{ BoccraHoBlzueJlb.

O: (ronu.) == ...

Pefi u.rnr-r<ourponr J\ e 3

1. Brrrlacrzrb g.A.c. Lr rrarrvrcurB cxeMy riurbBaHrrqecKolo gJreMeHTa, cocraBJreHHoro pr3

1) Pt,H2 10,01n HNO2 a:2Io/o
2) Zn 10,2M ZnC\z f :0,5
flolyueuHrre pe3ynbrarbr r.rcfroJrb3oBarr rrprr orBere sa2-fiu3-ft Borrpocbr.
2'KaxaspeaKlll{t 6y4er rlporeKarb Ira aHoAe rrpkr 3aMbrKaHrrrr BHerrruefi qenn raJrbBarr
yKa3aHHoro s l-ra nonpoce?
3. Kar<a-s peaKII[s 6y4er rlporeKarrIra KaroAe rrpv 3aMbrKaHprr4 BHerrrnefi qenz .-""ud""a"*,"rb 3JreMeHTa,
yKa3aHHoro n 1-rrl nonpoce? I

4. Kar r43MeHrercx pH pacrnopa B npr4KaroAHoM rrpo
xnopr.rAa xarlux?
5. Karofi rpoqecc nporeKaer ua rpafiuroBoM aHoAe n
6. Brrquclr,rrb ojreKTpoxl{Ml,rqecKrzfi gKszeaneHT xJro

Ep" : -0,161 B; Ecu : + 0,027 B; ENi : - 0,128 B.
9. B 0,1 H. pacrBope consnoft KllcJlorbr onylrreHbr rro or enbHocrrr MeArcrafl, cepe6pxH
rlpoBonoKl{. KaKa.s [poBoJIoKa 6y4er KoppoAlrpoBarr, c Bo4opoAHofi 4euonxpnzaryueii?
Ecu :+0,1548; EAu :r-0,348B; pRe : +0,2778; Euz:-0,059B
10. B ranoft cpeAe rIpI,I HapymeHLIH oJroBrHHoro rroKpbrrr4fl )KeJre3o 6yy;9r 3arqurqeHo
0,1 u. HCl; 0,1 u. Na(Jl; 0,1 u. NaOH ?

llporr,reNyroqHoft arrecralllleft no zrorarra ocBogl{Ia Al4cur4rrJrlrHr,r {BJr.{erc.fl o

HA'IpyIfl-,

sneKlrpoIoB:

qECKOTO SJIEMEHTA,

TI 3OJIOTA'

IltyK.rI[Aa, pI3 oTOfIbI,

I.o cTpoeHl,rq.

Kourpolrnbre Borrpocbr Anr no.4roroBKr4 K gK3aMeHy:

l. OcHoeurre [oH.flTI4t xkrMr4.v: aroM, xI4MVqecKI4fi gJlelraeHr, HyKJrr4AbI, MaccoBoe rII4cJro

5. Cnoco6rr BblpaxeHl{rr KoFIIIeHTpaTII{r{ pacrBopon (uornHar Aor.fl, MaccoBar AoJrq, M
KOHrIeHTpaIIprs, sKBI,IBareHTHa.f, KOHrIeHTparIur pacrBopeHHoro nerqecrea).

orHocldreJlbHat aroMHaflMacca gJIeMeHTa. Berqecrna MoneKyJrrpHofo t4 HeMoJreKy
2.Egunwla KoJILIqecrBa BerllecrBa - MoJrb. Mourpnax r\4acca, nronxpHrrft o6rerra.
3. crexnouerpr,IlrecKlle 3aKoHbr: 3aKoH coxpaHeHl4r Maccbr BerlecrB, 3aKoH rr cocTaBa,3aKoH
SKBr{BaneHToB, 3aKoH ABoraApo.
4. Xuuuqecrufi elceun€uleHT, (farcrop oKBr4BaJreHTHocrI{, MoJrflpHaf, Macca gKBr.rBzureHT'a, 3Kl]I4RA.IIEHTH]ilII
oobeM, Korl4rrecTBo 9KBpIBaJIeHTOB, MareMaTlrqecKoe BbrpaxeHr4e 3aKoHa SKBI4BaJIe

7. r{epes pacrBop HlzTpara rByxBaneHrHoro MeraJrJra npolycrr{nr,r roK ctuttoi.r.2A n reuetrun 4.0 MnH., npz
oroM BbrAeJrrrJrocb 4,992 ? MeraJrJra. Hasnart colr. I

8. XeresHrre I{3renl{s tlprl T cHaqaJra MeAbro, a [oroM uundJrerur. l(arofi
npoqecc nporeKaerrra aHo 4np<cnofiHoro rroKpbrrlrs.B 0,1 T.pacreopefr,rApoKcr,rAanatpux? 

i

,tpHafl-



6' oxuclurenbHo-BoccraHoBrlTenbHble peaKIllru. oruc lrvrelrprr4 BoccraHoBr4Tenr{. Cgcran;renne ypanneHraff
OBP nreroloM gneKTpoHHofo 6wtanca.
7. Crpoeuue aroMa. Arorr,fimre op6urann. KeaHronrre qr4cra. Czunrerpua opSuranefi. 3uepre'uqecKr.re
ypoBHlI I4 rloAypoBHt't. tlucno rloAypoBnefi n eueprerr4qecKoM ypoBHe. gr,rcno op6zrerreff u,oo;1ypo*"r.
8. Pacnpe4eJleHl4e gneKTpoHon no op6utaJltlM B MHofosJreKTpoHHoM aloMe: npr{Hrlrrrr uaulreulurefi
3Hepf rr[, IIpaBu no Kne.rKon croro, IIpr4 HrI Un fray IIut, [paBr4n0 f yn4a.
9. 3nerrpoHHat crpyxTypa aroMon n fleplrcl4llrrecKar ouorerr,ra MeuAe.rreeBa, oJreKTpoFrHue ceMefiorna,
gneKTpoHHbre auairoru. Srerrpounue Sopvrynbr aroMoB.
10. llepzo4t'I'{ecxufi 3aKoH. Crpylcrypa lepuo4uvecxorT crrcreMbr: repaoAbr, rpyrrrrbr rd rror,rpyrrrbr.
Merallu I'I HeMeraJIJDr n fleplro.4tl'recKofi crlcreMe. I4gveHesze B neprroAax rr rpylilax cBoiic:rn sneMeHToB
(pa4uycon aroMoB, gneKTpoorpl4llareJlbHocrt4, cpoAcrBa K sJler(TpoHy), oKr4cnvreJrbHbx r4
BoccraHoBr.rreJrbHbrx cBoficrs [pocrbrx BetqecrB.
1 1. MeNaroMHbIe 14 MexMoJleKynflpllble naazrro4efi crBprfl, Brrrbr xr4Mr4rrecKo it celrsu: r4oHHar., n:oBanerrrHafl
(nonrpnax rr HerronrpHar), rraera-rrnr4rl ecKar, BoAop oAHa,r.
12. Mexanusrrarr o6pasoBaHLrfl.KoBaJIeHTHofi cn.ssz: o6veHsrrfi r4 AoHopHo-aKrlerrropr6rfi. Kparnbre c8.fl3r4.
lenorzurz:oBaHHa-r KoIlaJIeHTH as. cBfl3b. 3ueprzx rz AJIr.rHa KoBaJreHTHnx cs.f, sefi .

13. CeoficrBa KoBaJleHrnofi ce.sgz: [on{pl{3yeMocrb, HanpaBneHHocrb, HacbrrqaeMocrb.
14.lu6pugrlsa:llz'fl' op6uranefi. feouerpn-fl MoleKyn c pa3nuqH6rM Tr4rroM ru6pvquzaqr{r4 rlesrpanbFroro
aToMa.

15. I4ounna-s cB.f,3b. Creneur I4oHHocrI,I cBfl3r4. Ceoficrna uonHofi cB{3rr. Ceofiorsa Berrrecrp c raoHno.f
cB.tr3bro.

16. MerannuqecKa{ cBt3b. Ceoficrna MerilrlJllzqecrofi cesgz. Csoficrna BerrlecrB c Mer€urJrkrr{ecrofi cB,q3bro.
17. Bo4opoAHble cB{3pI, Brttrn:rrvre BoAopoAHoit csssuHa $nszuecxue cnoftcrBa BerrleorB.
18. BaH-aep-BazLnrcoBLI cI,IJIrI: AI4noJrb-AI4rIoJIbHoe, LrHllyKrrrlouHoe v Ar{clepcr4oHHoe B3ar4Mo4efrc'n^a.
19' KonanneKcllble coe.ql4Helll4s. Korraulexcoo6pa^aoBareJrr4 r4 nr{raHAbr. Xlrvrra.recK4s cBr3b B K:oa,lrJreKoax.
Horrenrnarypa KoMrrneKcHbrx coe4rarrenrzfi .

20. O6urve ceoftcrsa pzlcrBopoB. 3axoH Paynx. SSynuocxonnr. KpuocKorrr4-rr. Ocno,rrzqecKcle AaBreHr4e.
21. 3nerrporlITbl' 3nercrpo:rzrl4qecKa-f, rl4ccoul4arlus. Creneub Ar4ccoquarlzu. @axropbr, sJl.rrrorq ue Ha
cTeleHb Ir4CCOqIraqIrr{ "

22. Cutrc:able sneKTpo.rII4TbI. Arrunnocrb I4oHoB. Wouuascrlna pacrBopoB. KosS$uqHeHT aK,rr4BHocrr.r.
23. Cm6ste sneKTponurtrr. KoHcraHTa Arlccorlr4auzz. 3axon pas6aerenux Ocrna64a. CryreH-{aras
Arrccorlr{arl us. ata6lsx 3neKTponr4 ToB.
24.KuctotHo-ocHoBHr,Ie paBHoBecLrs.B BoAHbrx pacrBopax. Irlonnoe [por43BeAeHr{e Bo4br. Bo4opo4nnrfi z
fr4ApoKcl,Inrurrft rIoKa3areJII4. KV CnOTUO-OCH OBHT,Ie r4HAI4KarOpbr.
25. Pacqer pH pacreopoB ct4 JIbHhx Kl4cnor a ocHoBaHr.rft. Pac.rer pH pacrnopon cra6rrx Kac.lror [r
ocuoeauvfi.
26.fuhpottns corefi. o6parurr,ruft rz4ponu3, r{3MeHeHrae pH B 3aBr4cr{Mocrr.r or cocrarBa coJrr4,,
27 . Koscraura I'I'IAponI43a, ee cBt36 c KoHcraHTaMIa Ar4coo{varJkrrr cla6trx gneKTponuroe" F1eo6parnt*rfi
fulponrr3,
28. ocnoeHble [oHqrLIt xlzMl4qecnofi repuolu4HaMr4Kll: TepMoArrHaMr4rrecKas cr{creMa, Trztlbr
TepMoAI{HaMI4rIecKax clrcreM , BHyrpeHHflfl gneprurfl. crrcreMbr. Teplro4rauatruqecxufi flpor1eco , Br4,4r,I
npoqeccoB(uso6apHrrfi , rasoxopHrrft , usoreptrraqecr<rafi .

29.flepnstfi:aron repMoAkIllaMzr<z. Suralbrrzrfl.I4sNaeueHrre oHTaJrbrrr4rr clrcreMbr rrppr gr{:3orepMr.rqec6r4x r4
gHAorepMr4r{ecxr{x peaK,qr.rrx. Teptroxzl,ruqecKr4 e ypaBHeHr{f, .

30. 3aron fecca H cJIeAcrBLIrr IB Hero" 3Hramnnu o6pasonauus BerlecrB, pacrrer sHTaJrb,nrrr4 peaKrlr4r4.
31. 3Hrponus cr4creMbr. Bropofi 3aKoH repMoArzHaMr4Kr.r.
32. Cno6oaHaf, 3Heprl4xfu66ca. Kpurepzfi caMolpor43BoJrbHocrrr xr4Mr4qecKofi pearnrau. Onpe,4eneHue ro
TepMoAIrHaMI'IqeCKIrM AaHHbIM BO3MOXHOCTI4 trpoTeKaHrlr xr,rMr,rqecxoft peaxqr4l4 B Irpj{MOv rzr odparnou
HaIIpaBneHr,rr4.

33. Xurrar'rqecKoe paBHoBecve: TepMoAIrHaMIrllecKlrfi rpurepzfi, [pa3uaKr,r xzMr4qecKofo paBHoBepux. l]axon
4eficrnyroqvx Macc AJIf, xuMl4r{ecKoro paBHoBecr{s. Kon cranra paBHoBecI{{.
34. Cessb KoHcraHTbI pulBHoBecr4t c I{3MeHeHI4eM craH4aprHoft gHepflru lu66ca.3aer4cr4N4ocrb r(oFrcrerHTbr
paBHoBecr4s oT TeMreparypbr.
35. CvrerqeHl'Ie xl'IMlrqecKofo paBHoBecr{-4. llpuuqzu Jle-lllarense. BnvrHpre reMneparypr,r,lli]BJreHr4.r,
KoHIIeHTparIzfi neqecrB Ha cocro_rrHrre p aBHo Becrrs..



36. Cnopocrb xl'IMt4rrecxofi pearquv. @arropbr, Brrlsrorq r4e HacKopoclb peaKrlr4r.r. sunl" 4eiicrnyroqnx
Macc An{ cKopocrrr xr4Mr{qecKoft peaxqzu.
37 '3asucurvrocrb cKopocrl4 xl4Mrlqecrcofi peaKrlr4r.r or reMrreparyptr. 3arou Baur-foSQA. Vpa"uerrrze

rur6raropsr.
gJreMeHTax. Cxevrr rairbBaHr.rirdcrux greMeHToB.

,{C ralrnanuqecKoro gJreMeH,ral
39.Bo4opo,4Ha-f, IIrKana gnerTpoAHbrx rroreHrlr{anoB. clau4aprnbre gneKTpoAHbre ,rot.rl.q"aou" p-qA
Hanp-f,xeHr4ft ruerannon.
40. 3asucnMocrb gneKtpo4r{oro rroreHrlr4 ana or KoHu
Pac.rer gJIeKTpoAHhIX rroreHrlrrilJloB MeraJIJrr4qecKI,IX o
41. 3nexrporus. 3rercTpoAHbre peaKur4r4 Ha aHoAe 14

oKr4 cJrr.rreJrefi u oxucneHr.rr Bo ccraHoBr4TeJreft . 3nen
sneKTponr4ToB.

42. 3ner<rpoJll{3 BoAHbx pacrBopoB gJreKTponI4ToB c r4HeprHbrMr4 oneKrpoAaMu: pearqrira Her KaroAe r{ aHoAe
B 3aBI4cIzMocrI4 or cocraBa gneKTponlara. ZgrraeueHlre cocraBa pacrBopa. 3nerrpolz:r d pacraopr4Mr,rM
aHo.4OM.

43. Pac.rer Maccbr rrpo,ntyKToB r (Dapa4er.
44. Kopposrr{ MeraJrJro.a. XraIvI 14 KaroAHbre
lpoqeccbl, 3aBIICI]MOCTb TkIIIa I MeTaJIna I.I
oKr4cJrr,rreJrefi . MeroArr 3arrrr,rr

caNaocrosreJlbHa-fl pa6ora cryAeHToB [peAycMorpeHa rro BceM pa3AeJraM Kypca r{ r{uronF3yerc.f, KaK
r4HcrplMeHT nnr 6olee ruy6orcoro ocBoeHr.r.fl Teope
HaBbIKOB ero lpaKTrzr{ecKor-o npr4MeHeHl4fl B pacqeT
TeopeTr.rqecKofo Kypca pacoMaTpr4BaroTcr c HcrroJrb
cTy.4eHT6I nonrraroT 3a!.alJl{e Ha pBrreHr4e HOBOTO M
caMocrotrenHrofi pa6oru ilpI4BeAeHbI e yue6nou noco6lru Opnuu H.A., KyeypuaH B A. Apxranona H.A.
<flparuExyrvr ilnfl caMocroflrenrnoft paSoru ro xvrvlpru>> http://e.lib.visu.rulhap d1eli23i4567ggl576
Konrpolr BbIIIoJIHeHus caMocrosremnofi pa6oru ocynrecrBn flerefl. rrocpercrBoM Teorqpo Ba111g.

fJp urvr eprr re cro Bbrx za,4attuft AJr{ KoHTp o Jrr c aMo cro-fl rem H o fi p a6 o r sr :

T erua <Honaenr<narypa HeopraHr{rrecKrlx co e4rzHeHufi >
1. @opnayna KI{cJIorbI, }IopM[rnbHoft cartu z aru(forepHolo fr4ApoKczAa coorBercrBeHFro:
a) NH3, CaSO+, A1(OH)3 6) HBr, AI2(SO4)3, Zn(OFt)2
n) HNO3, NHaCl, Ba(O.H)2 r) H2SOa, KHCO3, Cr(OH)3
2. Banenrnocrb Kl{cJloroo6pasyroilIelo gJreMeHTa B MapraHueBoft rucnore paBHa:
a) VII 6) VI n) IV r) rrl
3. Xnopuonarofi r<rEcnore orBeqaer Qopnayna:
a) HCIO 6) HC1O2 n) HCIO3 r) HCIOa
4 . Hazsaque xr.rMr4qecKoro BerrlecrBa, r,rMeroqero fr oprrayny CaHpOa
a) QocSar Kanbur4.rr 6) rraapoSocsar xamqnx n) rrz4porco$oc0ar Karbrlr4.fl
5. I{zcno aroMoB B MoJreKyne xpoMoBofi r<racnorrr paBHO:
a)4 6)5 B)6 r)7

Tenra <Pacrnoptr oJreKTponr,rroB)
1. Moryr cocyrqecrBoBarb B pacrBope lapbr BerrlecrB:

3. Pacrnopr.rMocrb Ar4xpoMara KaJrr4tr K2cr2o7 paBHa r2,5rlr00r BoAbr npu 20"C.
6y4er Macca HacblrqeHHolo pacrBopa, ecJrrr Ans nprlforoBJreHr4f ero I4cfroJrb3oBaHo

a) NaOH, Ca(OH)2 6) LiOH, CO2 n) SO2, Ba(OH)2 r) HF, NO
2. Macca no4sI (n rpauvax), Koropyro cJreAyer Bbrnapr4Tb rs 430r.{r 4Yo-noro pd"ruc,pa (nloruocrr

l,0 47 r l wt) cynr (f rz4a Harpvrs.,.rro6rr ron) rr4rb l 2yo-nsft p acrB op, paBHa
a) 50 6)250 n) 300 r) 400

{cranoazre, KaKoBa
400r no4ur

a) 420r 6) 500r n) 400r r) 450r



4. Crrle[ranu ln lM pacrBopa u ln 3M pacrBopa cepnoft Kr{cJrorbr. oupe4errzre
cepHoft KrrcJrorbr B KoHeqHoM pac,rBope

a) l,5ruonr/n 6)2rvrotrcln n)2,5uonsln r) l.75ruonr/n
5. Xnopz4-I'IoHhr o6pa:yro:rcflnpvpacrBopeHr4r4 B BoAe BerrrecrBa, r4Merorlero 6op*y
a) Cl2 6) MgCl2 n) AgCl r) CCla

Teua <fanbBaHl,IqecKrle gJIeMeHTbI)

(DonA orleHoqHhrx cpeAcrB Ao" rrpoBere'."s, arrecrarlrrr. ypoBHrr
o6yvaroquxcr rro Ar4crlr4rrnuHe oSoprvrnxerclr orAenbHbrM AoKyMeHToM.

K0FlrIer{Tparlurc

ny

LIafiru Maccy

1' BrrquclHrb floreH]ql4arl BoAopo.4Horo eneKTpoHa B pacrBope yxcyurofi Kr,rcJror,br c KorrrdenTpaqlrefi 0,1
rraolr/Il' Crenenr rI4ccoIII4aIIkil4 [nfl.ra4aHuoft nonq"trtpurlrrr{ Kr,rcno6r o :0,013. - :-'

a). - 0,168 B; 6). - 0,153 B; n). 0,168 B; r). _ 0,020 B.
2' MatnueBylo lnacrl4fry floMecrtrlru B pacrBop coJrr4 ]Toro MeraJrJra. ?IsuepeuHuft rrdt"uq"an Mg oKa3aJrc{
paBHbM -2,408. Brrqraclzrb aKTr4BHyro KoHrIeHrparI[
a).3,46'10-2 uonr/n; 6).0,2i rraont/n; n).
3. Brr.rucrrrrb noreHIIHaJIbI MoAHIIX t4 Hr{KeJreBbrx gJre

KOHrIeHTparlIdAMpr:

CUSO+ (nos$SuqaeHT aKrr4BHocrr,r rroHoB y: 0,16) t,r C,o : 0,1 uonr/n;
NiSO4 (roe@fiuqureHT urKrrzBHocrpr rdoHoB y,= 0,15) lr C,r,, : 0,1 uonr/n.
a).0,234 B; - 0,36 B; 6).0,234 B; 0,3 B; n).0,234 B; - 0,3 B; r).0,2S!B; _0,3 B.
4. Brrqr.rcnzrr 3[C fturbBaHr,rqecKof o sreMeHTa:
Pb / Pb (l.trOl)2, C, : 0, 01 uolr/n, y:0,7 // AgNO3, C. :1 lrolrh, y== 0,g / Ag.
Cocraszrr ypaBHeHV{ pear<qzft, rporeKaroqr4x Ha aHoAe v KaroAe pa6orarorq"io ,o"*!rrtu.
a) 0,9828; 6) 1,04 JB; n) 0,6 B; r) 0,54 B.
5. Brr.{ucrvrr 3[C cJreAyroqefi rarnsaHzvecxofi qenz
Ag / 0,01M AgNO3 ll O,lM AgNO3 / Ag

f :0,9
a) - 0,059 B; v) 0,029 B; r) 0,059 B.

Terr,ra <3lexrpolzs>
1 . flpu eneKrponrrc e p acrBop a xnoplr[a KaJrvfl. o6pasyrorCx :

a) xatmft, BoAopoA, xnop, Kr4cnopol; 6) rz4poxcrr'KaJrvs.,BoAopg^, xJtrop;
n) ua4poxcrrr,KaJrkrs, corranas. Kr4cJrora, KprcnopoA; l) r<arnfi, rloAopo,{, oKcr4 A xnopa..t qvnu,2) Karoft rpoqecc npol4cxoAlaT Ha MeAHoM aHore rpr4 eneKrpoJrrz3e pacrBopa NaBr:
a) oxuclerure Bo.rlbl:

6) orucneuve rroHoB 6poua;
e) or<ucneurre MeAv;
r) noccranoBJreHr4 e MeArr.

f : 0,72
6)0B;

3) IIpa eneKrponn3e BoAHofo pacrBopa Snclz Ha aHo,4e BbrAenkrJrocs 4,48 Jr xnopa
BbIAeJIIrBrIIerocr Ha KaTo,rIe oJroBa:

a) 23,7 r 6) 1 1,85 r n) 5,925 r r) 47,4 r
4) BeuecrBoM, Irpu gneKTponl43e pacrBopa Koroporo o6pa:yercx Kr.rcJropo,4, rBJrflercrr:

a) CuCl2; 6) CuSOa; s) PbClz; r) SnBr2.
5) B pesynr,rare oneKTponrd3a BorHoro pacrBopa HF no4opo4urrft rroKzuarenb:

a) ynetm'tulcx; 6) yrraeHrrrrr4ncfl; n) ocrarcx 6eg zslaeHeHzfi.

(u.y.).

6) Ecnu B pacrBop vnLr pacnnaB gneKTponl{Ta rlorpy3r4Tr, 3JreKTpo,4br 14 ilponycrr4Tb 3ner(Tpr4rr ecxu6.ToK, To:

c(popnaupoBaHHocrr4 rotrane,reHqzfi



7 . yTIEEHO -ME TOAI4TIE CKOE r4 I,IHO OPMAIII,IOHHOE
Ar4CrIr4rrJrrrHbr

7.1. Knuroo6ecneqeHHocrb

OBI]CilEqEHI,IE

Hauuenonaurle Jrr,rreparypbr: aBTop, Ha3BaHr4e,

BVI u3 4AHI'4[5 r8AareJrb c TB o
foA r,rsAaHur KHI4fOOBECTEI,] EHHOCTb

Kor[qecrso
3K3 eMrrJrfl p oB uz gauuir
s 6r.r6rzoreKe BnfV s
coorBercrBr{r.r c O|OC

BO

lfla wrrrue B enerrpounoft
in6nuorexe BII-V

I 2 J 4
Ouronuas lrareparypa*

l. Kysypuan B.A., 9epuoea O.E, ,{u4emo C.B.
Vqe6noe noco6l,re no xr{Mtru Aff cryAeHToB
Hexr4MrrlrecKr4x uanpauenuft .r.I.- BnaAranup:
BrfV

2011 t9
http:1, . lib. vl su.ru,4rar lrlle I 123 4

s6789t6185

2. Kyayprraan B.A,, rlepnosa O.E, ,{ragenro C.B.
Yqe6uoe uoco6rze ro xr4Mr4r4 AJrf, cryAeHToB
Hexr{MrlrrrecKrrx HarrpaBJreHfift .r. II. - Bla4uurap:
BilV

2012 219 htlpil 1ib. vlsu"ru/han dle I 123 4

55789t2311

3. Kysypvran B.A., ,{u4euro C.B., 3a4opoxrrrfi
U.B. flpaxruxyr,r ro xr4Nnl4 Am cryAeHroB
Hexr4MrlrlrecKr4x HanpaBneHufi . - Blagmraup : Bnlv

2015 zJ.) hltp:llt lib. vlsu. ru/han dle / 123 4
s5789t42s5

4. Opnuu H.A., Ky:yprr,rau B.A., Apxzuora H.A.
llparruxyrra AJr{ caMocrosrernHoft pa6orrr lo
XIIMIIII [Jlg. CTyAOHTOB H€XI{MI4EI9CKITD(

nanpanneHr.rft , -Bra4uruup : Bnf V

2005 385 h@:ll I ib.vlsu.rulhan dlel 123 4
56189/5',76

,{ononurzrelbHafl nvrep arypa
l. Koponzu H.B. O6uas xr,rMlr.rr: y.re6nur< 4lrx
By3OB nO TexHr{lrecKrrM HarrpaBJreHr{rrM r4

creqlrzurbHoclrM. 
- Mocnna : Bbrcrxarr ruKOJra

2000
2003
2004
2005
2001
2008

ll
14

4
1l
15

1

I
2.llluuxa H. JI. O6qa.q xvrt',rr4s.:yve6noe noco6lre
AJrr By3oB . - Jlenrznrp an : Xanvrus

1984 49

7 .2. IlepuoAr.rqecKrr e u3Aa Huq
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8. MATEPLIAJIbFIO-TEXIII4qECKOE OEECIIEIIEHIIE AI,ICq[UII4HbI
[tx peatmgarJrrv Aannoft AI4cIII{rrnnHbr rrMerorcfl clerlrraJrr;Hbre rroMeqeHl,rfl ll.,tq ilpoBeAeHprfl

saustuft neKrlrroHHoro rvrra v zanxtuit ta6op
KoHcynrTarlrafi , rer<yrqef o KoHTpons il [poMexyrorrH

Jla6oparopntre pa6orbr rrpoBoAflrcfl B noMerrl
(aya.405-1)

Pa6ovyro nporpaMMy cocraBrrJr : fprzur.rHa E.lI.
(OI4O, no4ul.rcr)

Peqenseur
(npe4cranurenr pa6oroAareJrt e.

necro pa6ortr, 4 o,
flporpaurua paccMorp ena vr o4o6pena na 3acenar^pru xa(fe4prr Xutvrvu

flporor<on JVo

IIpe4ce4aren

.III4C T IIEPEYTBEPXNEHI4fl
PAB OIIEfr IIP OTPAMMbI AI4CIII,I TIJII,IHbI

Pa6o'nx rporpaMMa o4o6pena na

flpororcon 3 ace4aHtrs. r<a(f e4prr No

3ane4yrorqzfi ra(f e4pofi

Pa6oqa.q nporpaMMa o4o6peua Ha

flporoxon 3ace4alvrfl ra(f e4prr I1b

3ane4yrol1nft ra(f e4pofi

Pa6oqas rporpaMMa o4o6pena na

flpororcon 3ace2:alr,vrr_ xa(p e4prr J\b

yue6Hr,rfi ro4

OT roAa

foAa

yue6nrrfi ro4

yve6nrrfi ro4

(@I4O, no4nr.rcr)

3ane4yroqufi xa(fe4pofi

OT fola



JIIICT PETIICTPAIII{U II3MEHEHI,Ifr
B pa6oqyro [porpaMMy Ar4crlr4rrJ[rHbr

HAUMEHOBAHNE
o6pa3oBarenbHofi nporpaMMbr HarrpaBJreHr,rf, noArcroB Ru I 2. 0 3. 0 5 <Jrase pHqn

macHonozub)

3au. ra{e4pofi

Bnecenu rBMeHeHHr n uacru/pasgelrr
pa6oveft nporpaMMbr


