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1. IIEII,I OCBOEII,Vfl IVIC\pIITJIIIIi bI

I-{enxnru o cBo eHr4r Ar4 crlulnr{Hrr <Xnuus) rBJr.f, rorcfl :

- o3HaKoMJI HrIMLI ocHoIlaMI4 xLrMlrv Kar( coBpeMennoii KoMtrJreKcHoil uayxz;
- Qoptuzpo lo MI,IpoBo33peHI4.rr Ha ocHoBe c)rrcreMHbrx swauuit o coqrane,
CTpO €HI,II I{ vo wrev r r oa.,\zrlvrrr.rsrvnztx uuc4url gHZft i

- Soprr'rrapoBaHlre H pa3Burr4e y cryAeHTa xrrr\dr4qecroro MbrrrrJreHr.rr, cnoco6Hoor7t npr4r\{eHfl.fb xranrnufcxr.rfi
I,IHcrpyMeHtapurt npr4 r.r3yqeHrEu npo @ecclrouilJrbHbrx ltzcqurrJrr.rn ;

- QopuupoBaHl,Ie HaBbII(oB [pLIMeHeHkIs, suanuir n o6racrra xr4Mr4r4 npr,r pe111eHr.ru npo(freccr4orraJrbHr,rx
3anaq.

3 a4aun Ar.rcrlr4nnr{Hbr :

npuo6perenue cryAeHTaMr4 ycroftvznrni 3HaH
TepMoAI4HaMIZIfl4 LI KI,IHeTT4KII XI4MI4qeCKI4X p
BOCCTaHOBI,ITeJTbHbTX flpoqeccoB ;

- QoprraupoBaHl'Ie HaBbIKoB rIpI4MeHeHI4s reoperr4r{ecKr.rx suaHlrfi B xoAe BErilonHeHr.rr ra6oppropHbnx fa6,1
u Trpr4 pelrreHr4r,r pacqeTHblx 3aAarl

2. MECTO AI,ICIII4IIJII4

flurcguntmna <Xnunf,)) orHocr4Tcg n 6asonofi

flucqr'Iuuna orrupaerct Ha g:naHr4s rrpeA]\4eroB ourosHofi o6pa.:onarenruofi nporpalvubr cpeilner:o
(lolHoro) o6qero o6pa:onauus.no [peAMeraM : xvrMprl, Srz:ura, MareMarr.rKa.

3. TIJIAHI4PYEMbIE PE3YJIbTATbI OEYqEHPI,fl fIO AI4CUI4TIJII,IHE

flnaHupyelrbre pe3ynbraru odyveHrrr ro Incrlulnr,rHe cooTHec EHHble (-; ltJtaHlpyeMbrluu pe3ynl)
ocBoeHr4r OIOII

Koa

Qopnrupyeurrx
rcounereHqufi

Vpoaeur ocBoeHr{t
rolrneteHuual

IIn aHrapyenrbt e p e3yJrbrarsr o 6yueH h e no Aacr\krnnzfie
xapaKrep a3ylorque 3TarrH Qo prvuzpoeaHu l KoMn ereHlufi

I 2 3
vK- I r{acrnqnoe ocBoeHl{el 3nau 6asontre npl4Hlllrrrbr cllcreMHoro atuilrr43a B xuw:lr\r.

Yri,rerr srt e: xt.IMl4qecKr.lx 3aaaq.
BraAerr Marrlrrr o (rrzrizxo-
xl4r\4rrllecx :luweuuir.

orIK -l r{acru.{Hoe ocBoeHHe
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Pas.[er l.Ocnosnbre iloHarrrfl. u 3aKoHbI

XIIMI.J'IT

Terr,ra 1 Ocnoslsre rrorurrrfl xrrurru.
Tetta2 Ocnonrure 3aKoHbI xprlavtz'.

2 _t -J 2, 6

(2)
(4\

5 2125

Perfirraur-xour
J\! I

poJr

PasAeJr 2 Crpoeruae aroMa I4

Ilepr4oArlFrecKl,Ift garon. Xr'rNruqecxas
cB{3b.
Teua 1. KsaHroso-NaexaHrllecKa{
MOAeJIb CTpOeHr4S aroMa.
Telra 2.flepuo4uuecxufi 3aKoH t4

nepl{oAl4llecKafl cvcTeMa SJIeMeHToB

A.Z.MeHAereesa
Teua 3.XrarralrqecKa{ cBr3b Lr crpoeHr{e
MOJTeKyJI

2 2-6 l0

(2)

(2)

(6)

2

(2)

24

(s)

(s)

(14)

l0/83

PagAel 3. Ocsonrr xlaMl{tlecKofi
TepMoAr4HaMrrKrl 14 KlIHeTr4KrI.

Tenaa l.3neprerr{Ka r{ HanpaBJIeHI{e

XI{MI{TIECKIIX PEAKUI,II.
T eva 2. Xurlrnqecxoe paBHoBecue.

Terr,ra 3 . Ocuosrr xr4Mr4!{ecKoft KIrHerr{KI4.

2
2

,f

12

l0

(4)

(2)
(4\

4

(1)

(1)
(2\

l5 10171

Perilrunr-xoH
l\i,2

PasAen 4. . Pacreoprr. Orucnuremno-
BOCCTaHOBHTeJrbrrbre [pOUeCCbI.

Teua 1. Cnoco6u BbrpaxeHwl
KoHrleHrpauurr pacrBopoB. o6qze
csoficrea pacrBopoB,
Tetta2. Pasuosecu{ B BoaHbrx
pacrBopax SJrer(TpoJrr4ToB.

Tevra 3. Or<ucruremno-
BOCCTAHOBITTEJIbHbIE PCAKUI{U.

2 t3-
t6

8

(2)

(4)

(2\

l4

(4)

(6)

(4\

t4 8 /36

PasAer 5. SrerrpoxnMr4rrecKl4e
CI4CTEMbI

Teua 1. farlsaH[qecKr{e gJreMeHTbI

T elr.a 2. Kopposun MeraJrJroB

Teua 3. 3rerroor[s

z 11-
t8

6

(2)
(2)
(2)

l0 I4 6138

Pefirusrrxon
l\_?,3

Bcero sa 2_ceMecrp: 180 qacos 36 36 72 361s0 3KsaNaeH
/36\

Hzull rre B rr4curllrJrraHe Kfi/KP
I4roro no arrcur{[nr4He: 1 80 .racon 36 36 72 361s0

4. OEbEM 14 CTPyKTyPA AI4CUr4lrJrr4Hbr
Tpy4oenarocrb AlrcrlulJrr{Hbr cocraBJrfler 5 saserHbx e.quHrrrl l80 qacoB

HOIZ



C o4epxaHr{e Jr eKrlr,roHHbrx s aHsruft rr o Arr cqrrrl,lrr{H e

Pa3,4en 1, OonosHnre rroHrrlrr r4 3aKoHbr xnvrkrpr
Terua 1 OurosHrre loHsrr,rr xrdMalr.
Ilpe4rr,rer xIrMIrI4. Belqecrno KaK xllMr4qecKoe rroHflTr.re. OcHoeHrre rc,'ror(eHr4s aroMHo-

MoneKynflpHoro yqeHus. Cocran aroMa. Xuaaz.Iecxvfi gnerrnenr. Klacorr r.r HoMeFrKJrarypa xznauu(:cxnx
coeAr4HeHrzfi. Monr - e'g;lrr:n:zlIa Konr{qecrBa BeruecrBa.

Teura2 OcnoeHtre 3aKoHbr xyrMr4u.

3axon rocro-sHcrBa cocraBa" 3anon KparHbr
Maccbr BeruecrB. 3arou gKBVBaJreHron. ConpeMeHHo
Pac.rer naonxpnoft Maccbr gKBI,IBirneHTa rrpocrbrx
3aKOHa SKBI4BaJIeHTOB r4 ero [pIIMeHeH?Ie B XTIMLIqeCK

Pa:4en 2 Ctpoenue aroMa r4 rreprzoArrqecxzfi s
Tervra 1 Ksauroeo-Mexaur{qecKafl MoAenb crpo
Keauroso-MexaHl4qecKas MoAenE, crpoeHr4s aroMa. bonHoBar eynrKur4s r4 BcrJrlrorsoe ypaBgeHl4e

Illpe4Ianrepa. floutlrze op6zraru. ltnanrosrre qvcra. Crpyxrypa eneKrpoHHr,rx o6onoqer< a.lrova:
KBaHToBbIe ypoBHI4 14 rIoAypoBHrI, [paBr,rJra 3zlrroJrHeHust op6ntattefi e ]vruorognenTpoHHr,rx ar,oMax.

Teua 2. lleprao4uuecxufr. 3aKoH rr lleprao4zuecKa-s crrcreMa oJreMeHroB l,.VLMevueieena.
Conpeuenuax (poprr.rynuponra fleplao4uvecKoro 3aKoHa. Crpyrrypa neprao4r.ruecrofi or4sireMr,r

[.I'I.MeHaeJIeeBa. 3nexrponurre ceueftcrBa oneMenroe. I4sNaeHeHrze cerlitcre alorvroB a coeruldenprfi
eJreMeHToB B [epuoAax r4 rpy[rax.

Terr,ra 3 Xunluqecra.f, cBrr3b 14 crpoenr4e MoJreKyn.
MeNaroltrlle I,I MeN(MoJIeKynrpHbIe nsararvro4eficrBr4f,. Bu4u xt'rMr4r{ecKoft cB.f,3u" Konane

xIzMLIqecKa{ cBfl3b. MeroA Bz}JIeHTHbrx cesgefi. 06nreHurrfi vr AoHopHo-aKqen,ropH.srfi N,{ex

o6pasonanu.fl KoBaneHTnoft cessz. [eroxaru3oBaHHar xr4Mr4qecr(afl cB-rr3b. Ceoftcrsa rcona-lrenrgoiZ.
Llolc,:F^as xI,IMVqecKat cBfl3b. Merannz.recKiur cB.f,3b. Ceofic'rna vonnofi kr lterrur:rra'tecrcoit
Bo4opo4nax xI4MI4qecKarI cB-g3b. Cessr Suauuecnzx ceoficre Berrlec'rB c BrzAoM >irahaz-recKofr
Xznrzqecn aA cBfl3b B KoMrrJIeKcHbrx co eAr{HeHr4sx.

II3iM

14.

t4.

t4"

Pas4en 3 Ocuoerr xr,rMrzqecKofi reptro4nHaMr4Kt4 r.r KrdHerr4Kr .

Teua 1. 3nepreruKa 14 HarIpaBJIeHI4e x]dMllqec-'rv nao'rrrri"I ueuyaDJrvr

BnyrpeuHrr aHeprr{r lr gHTaJlbrrr,rr ct4 creMbr.
xr4Mr.rqecKr4x pearqzfi. 3ar<on llecca v cnep.crBlrs. Lr3

coeAlrHeHrrfi . Surpon ux. HanpaBJreHr4 e xr.rrvrrrlrecKrr

3aKoH repMoAr{HaMrdKr4. 3ueprux lu66ca. Hanp
xr4 MI{r{ecKI,Ix pearqvr fi .

rzMrrqecKoe paBHoBecr{e. KoucraHTa panHoBecr,rs. PCrcqer
cocr Becvs.llpuHqran JIe flleyrerme.

Cxopocrr xI{MLIqecKofi peaxquu. OaIcropu, BJrrrqK)rrrr4e Ha cKopocrb peaKurnz. OcHosnoii Carc,n
xr4MlrqecKofi rranerzlcz. KunerraqecKrze ypaBHeHr,rf, .

MoneKynspHocrb peaKrlr4rr. 3ae[culaocru cKopocr
Yp anu enz e App eHzyca. 3 nep rur atTr4Bar\vfir. Karan

Pas4en 4. Pacrnoprr. OruclrareJrbHo-BoccraHoB
Teua 1. Cnoco6u BbrpDKeHr4{ r(oHueHlparlr4ra
Pacrnoprauocrr BerrlecrB. Cnoco6u Bbrp

MaccoBarr AoJrq, MonrpHa-rr KoHueHTparlu{, Monrp
ceoft crea pacrBopoB. 3alcon P ay tn. 36ynuocrconux.

Tervra2. PanHoseckr-rr B BoAHbrx pacrBopax 3ne



Teopua gJreKTponuru.recKoft [r4ccorJr4arJuLr. Cunnnrre v cnaSr,re gJreKTpon]drbr.

ApIccoqlIaIII4I4. Koncranra Al{ccoquaqun. 3axou pa:6aueHux Ocrnant4a. Ivtrzun

sneKTponLITbL llpoz:ne4eurae pacrBopI,IMocrrl. Srerrpolnrr{rrecKarr Ar4ccorlr{arlrrrfl non;r.
rIpoI{3BeAeHue Bo.4br. Bo4opo4urrfi noKa^sarenr. fu4porus conefi. BySepHue pacrBopbl.

Tervra 3. OruclurelbHo-BoccranoBr{TenbHbre peaKrlr{ti
Crelenu oKI,IcJIeHI4fl aroMoB gJIeMeHToB. llpoqeccu oKr,rcJreHr{rr-BoccraHoBneHr4.fl. BaNnei.ilrze oKr4cJr

14 BoccraHoBLITeJII4. CocraereHr4e ypaBHeHufr. orcuctureJrbHo-BoccraHoBr.rrenbHbrx pearrqzii.
Pa:4en 5 3nexrpoxt4Mr.rqecKr4e crrcreMbr
Tervra 1. fartrnanuqecKze gneMeHTbI.

3nerrpo4uue rIoreHIII{anbL Merarilr.recKrre sneKTpoAbr" fa3osbre gneKrpollbr. Boa I>ILI

SneKTpoA. Cran4apruble SneKTpoAHbre floreHlll4anrr. Pac.rer rr r43MepeHrae rloreErlrzrzuloBi gnetcrpoAoEi sIIC
IUIJIbBAHI{qECKI{X SJIEMEHTOB.

T etv'a 2. Kopposrar MerannoB.
Tunrr Koppo3I{oHHbD( pa3pyrueHzft. Xurralr.recxa{ r.r gneKrpoxrrMlrrrecKafl Koppo3r.xr. Crroco6sr

MeTaJrJroB oT Koppo3kr 14.

Tena 3. 3lexrpoltr:.
Cyunocm gneKTponl,I3a. Srerrporvt3 pacrBopoB vr pacnnaBJreHHbrx cpeA. 3axonrr

flpnueneulr e oneKTponr43 a.

C ogepxcanne na6 op aropHbrx : auslufi rro Arrc qurrJrr.rHe

Pasler 1. Ocuonnrre [oHrrr.rs rz 3aKoHbr xnMuru
Tenra 1 OcHoeurre rroH.rrrplf, xtrv'nrl
JlaSoparopnatpaSora <Xrarlrrzqecrcrae onoficrBa KJraccoB HeopraHzrrecKr4x coe4rarreuuli>
Tettra2 Ocnonnue 3aKoHbr xr4Mrrr4

JlaSoparopuaxpaSota <Onpe4eneHl4e gKBr4Bairenurofi Maccbr rrpoorbrx 14 cJrox(Hrilx BerrlecrB)

Pas4en 2. Crpoeuze aroMa kr rrepvop:uuecrvfi 3aKoH [.Z.MenaeJreeB€[. Xr,rnlz.rec.ras. cBflsb.
Teua 3 Xurr,ruqecrcas. cBfl3b rr crpoeHrae MoneKyn.
JlaSoparop nax pa5 ola <<Kouuner<cHbre coeAr,rHerrur)

Pas4en 3. Ocuonu )il.rMr.rqecKofi replro4rzHaMrrKr4 rr KprHerr{Kr4

Tervra 1 . 3nepf err,rKa r{ HarrpaBneHr,re x-aMr4qecKrdx pear<quft .

IIa6 oparop uan pa6 or a < SneprerzKa x.r,rMrrqecKr4x rrp oqeccoB )
T ewa 2. Xuuuqecxoe paBHoBecr4e.

<Jla6oparopuar pa6ora <XzlruqecKoe paBHoBecr4e)

Telra 3. Ocnosnr xllMur{ecKofi r<raneruxu
JIa6 oparop laar. p a6 ota < Cr<opo cm, xr{Mzr{ecKr.rx peaxqufi >

PasAer 4. Pacrnopu
Tena 1 . Cnoco6rr Bbrpa)KeHr,rfl KoHrleH'rpaqrru pacrBopoEr.
Jla6oparopyaxpa6ora <llpvroronJleHrre pacrBopoB pa3Jlr4r{H6rx xouqenrpaqufi>
Teva2. Paeuonecufl B BoAHbrx pacrBopax oJreKTponr{ToB.
Jla6oparop uax pa6ora <pH pacrnopon>
Jla6oparopHu pa6ora <<fH4ponvrs conefi>
Terr.ra 3 . Orcucnrarelbuo -B o ccraHoBr4 TeJrbHbre peaKrlrzr,r

Ila6oparopuax pa6ora < OrracnureJrbno -B o ccraHoBrrreJrbHbre peaKrJlrr4 )

Pa^sler 5 SnerrpoxrrMrrqecKr.re crrcreMbr
Teva 1. falrnanuqecKr4e aJreMegTbr.

Jla6oparopnar pa6ora <f anreaHr.rqecKr{e oreMeHTbr"
T et ra 2. Kopposzx MeraJrJroB.

Jla6oparopnax pa6ora <Kopposzx MeraJrJroB))

Teua 3. Sler<rpolu:
Jla6oparop nax pa1ora < 3nenrpolus>

rr)



5. OtsPA3{OBATE

B npenoAaBaHr.r4 II4cIIlrnJrLrHbr <Xulrus)
TeXHOJIOTIII,I KaK TpaAIIIII4OHHbIe, TaK II C npI,IMeHeHI{eI\,f aKTI{BHbIX 14 I4HTepalKT'I4uHbX M0TOAOB C:6y'tertnn.

ArrvsHrre u r,rHTepaKTkrBHbre Mero4n o6yren
I4umeparcmuaHan neKqun (pasden Ime
pasden 4 meuut 2 - 3; pasden .5 meuut

fpynnoaaa ducrcyccun ( pasde,n 2 meu
Tpeuuuz (pasden 4, meuut 1,3);
Auanus cumyaquil (pasden 3 meuu 2-3 pasden 4 meua 2);
Pasiop KoHKpemHwx cumyal4uil (pasden 5, meua 2,),'

6. OUEHOTTHbTE CPEACTB A. [JrflTEKyrrIErO KOHTpOJrfl yCflEBAnUOCiU,
rrP oMEXyT OqHOI4 ATTEC :TAIIHI,I ilO r4T Of AM O CB OEIJVIfl AI4 CUUIIjT AHbI II

YqEEHO-METONI,IqECKOII, OEECIIEqEHZE CAMOCTO.flTEJIIrHOfr PAT;O NI
CTYNEHTOB

[nx reryrqefo KoHTpo.[{ ycleBaeMoorr4 cryAeHToB r.rclon*}Torcx pefttuHr-KoHrpoJrb, a

lpoBepor{Hue pa6orrr (recru) An.fl KoHrpoJIt caMocrosremHofi pa6orrr

flprau eprr s a4auufi . Anf, rrp o B eA euut p eftrun f -Ko HTp o ns :

Peftrznr-xonrponr J{bI
I . llpzne4rare $opnrynupoBKy 3aKoHa Anora21po.

2. BrFrlrcrr4Te MonflpHyro Maccy gKBr{BaneHTa MeraJrlra, ecrrkr 0,493 | xnopr4Aa orofo
o6pa6orxra Hr.rrparoM cepe6pa o6pa:onanra 0,861 r xnoprzAa cepe6pa.
3. flepeuuclrare KBaHToBbre qprcJra, xapaKTepu3yrorlr4e aroMHyro op6zrars. Kaxae x
op6ura;r.u olpeAenrer KalKAoe uz nux?
4. Hazoeure gJreMeHTbr, y Koropbrx B ocHoBHoM cocrorHurkr atoMa BaJrerrrHb,re gHeprerr4r{ecKple

r,rMeror cneAyroque oneKrpoHnrre xoH$ zrypaul4l4 :

A) 5s25p3 B14s24pt B)4d25s2
rrpr{BeAzTe 3HaqeHr4.fl KBaHToBT,IX qficeJr Bcex gJreKTpoHoB Ans ]T(a3aHnux rconQurypaqnd.
5. Hanuurure 3neKTpoHHyro Soprrayny aroMa xpoMa B rroprAKe 3arrorHeHr{n op6izlzurefi, npu
sneKTpoHHo-rpa(fuvecryro (fopnayny BHerxHefo 14 npeABHerrrHefo eneKTpoHrrbrx cJroeB.

6. Pacnoroxr4Te oneMeuru P, S, Cl, As n px4 rro Bo3pacraHr4ro gneKTpoorpurf,areJrEHocrr4 a[oMoB.
7. PacnoroNnre (fopuyJrbl oKclr,4on MgO,SiO2, SrO, AlzO: B ropsAKe Bo3pacr Hnfl.krx ocHoBHbrx cnQficm.
8. PacroroNure $oplryJrbr Bollopo.4Hbrx coeAkrHeHufi eneuenros VIIA rpy[rr6r ri coorBr3Torrlvlr c

IAK)KE

HV,T

Klt

yB enrzqeHueM sHeprfl r,r xr.rMr.rqecKo it csxgu Menqy aroMaMr4.

9. VraNure crerreHb oKr,rcreHr4s 14 BaJreHTHocrb a3ora B coe.4rzHeHura NHaCl,
10. Yraxprre rr,r[ xr4Mr4qecKoit csszu B MoneKyne cepoBoropoAa.
11, MeNay MoneKynaMr,r KaKr.rx u3 nepeqr4cJreHHErx BertlecrB (H2, NH3, FI2O,

cegzu?
1 2. Karunru Suer,rvecxu lrn cnoff crBaMrr xap aKTepr43)'rolct BerlecrBa MoneKynrrpnoro crpoeHrar?

Pefi rranr-rourponr J\b2

l.llprzne4ure onpeAeneHr4e craHAaprnofi oHTaJrbrrr4r{ o6pa:onau[s BellecrBi].

HI) o6pasylolcr BO,uoplAHble)

rpHoro crpoeHrar'/

2.P acc,rurairre renroeofr KIII4I,I lIO I'I3BECTI{bIM TCIIJIOBbIM X

Peaxqrag AH x,4xfuronrr
C(rpaibur) + HrO(r): CO(r) + Hz(r)

C(rpa6ur) + Or(r): COz(r) 405,8
CO (r) + lzOz (r): CO2(r) 284,5
H2 (r)+ % 02 @): H2O (r) 246,8

\Vil



BOCCTAHOBI,ITEJIbHbIE CBOIICTBA"

3. Kaxze (far<ropu 6yayr cnoco6crsoBarb yBenr,rrreHrrro cKopocrr4 peaKrlarl 4FeSz
4. B rcaryro cropoHy cMecrr4Tcr paBHoBeclre n peaKrlr4z 3H2*N2<+2NH3 -l- Q
a) npra rroBbrrrreHrlv 4aBnenprfl; 6) upu yBenrarreHr{r,r reMneparypu; n) nprr yAaJreFrr4r4 aMMrraKir r43

peaKrlr4oHHofi cuecu ?
5. Brrquclr,rTe MonrpHyro KoHueHTparIVrc 9KBr4BaJreHm.2jo/o-soro pacTBopa cepnoft r<uolorr,r (
1,14 r/un).
T.Pacc,turafire pH 0,01 M pacrBopa CH:COOH ( K,,r.. : 1,74. 10 

-')

7. Onpe4enlrre Maccy NaOH, I4crronb3oBaHHoro rnfl rrpr{roroBJreHr{fl 200 ur pacrBopa lr4ApoKcr4ra
ecnu pH pacrBopa panen 10.

8. Cocranrre rroHHoe r,r MoJreKyJI-r{pHoe ypaBr{eHr4e peaKrlr.ru rr4llponra:a CuSlSa. Vra>rra're peraKrlulo c

pacrBopa.
9. llpnee4rare (popuynbr coeAr{Heuraft, uporurrorlr4x e OBF Kar( oKrrcJrrrreJrbHbre, TaK rr

lJ\Jte\, r 4-rrubll I 9J l-btl-ttlt V ltV vlV L b 4.,

10. Cocraebre, r4crroJrb3ys MeroA gneKTpouHoro 6
Vrcaxzre oKI4 cJIIrreJIb I,I Bo ccraHoBrrreJlb.

Pe,ft rraur-xonrp orm Nr 3

1. Brrqucrurb g.A.c. pI Harrrrcarb cxeMy rarbnaHr,rqecKofo gJreMeHTa, cocraBJreuHoro r43 gJreK'rpoACrB:

1) Pt,H2 10,01n HNOz u:2I%o
2) Zn lO,zlrt ZnClz f ,= 0,5
flonyuennue p *ynbrarbr lrcfro Jrb3oBarb rrprz orBere sa 2 -it u 3 -ft Borrpo cbr,
'2. Karcas peaKrlr,rx 6yaer [poreKarb Ha aHoAe rrpr,r 3aMbrKaHrrlr BHerrrHefi uenu faJrbBaHzqocKOfo 3JreMqHTar,

yKa3aHHoro s 1-N{ nonpoce?
3. Karas peaKrllr.f, 6yaer [poreKarb Ha KaroAe rrpr4 3aMbrKaHrlr4 Bnerrrnefi qenu rurJrbBaHr4r{eoKoro s:lelheH'ra,
yKa3aHHofo e l-Na nonpoce?
4. Kar r43MeHrrercr pH pacrnopa B nprrKaroAr{oM npo
xnoplrAa rcarrus.?

5. Kaxofi rpoqecc ilporeKaer Ha rpa$HroBoM. aHoAe

6. Brr.{rlcrlrrb gneKTpoxr.rMr.rqecKzfi exs[naneHT xJIo

7. rlepes pacrBop krtrrpara AByxBarreHTHoro MeraJrJra
groM BbrAeJrr,rJrocb 4,992 z MeraJrJra. Ha:sam com.

rrprr HkrKenr4poBanrrr4 rroKpbrBaror cHarra;ra MeAr,ro, a rroroM HlrKe,IreM. Kar<ofi

arroAe rpu noBpexAerrrur groro 4e1r<cnofiHoro rror(pbr't.vrfl.B 0,1 u. paorBope

Ep" : -0,161 B; Ecu: + 0,027 B; ENi : - 0,128 B.
9. B 0,1 H. pacrBope corrrHofi Kr,rcnorbr orrym:eHbr rro orAeJrr,Hocrrr Me,4Han, aepe6pnnaflkr 3ororaq
rrpoBonoKr,r. KaKas rrpoBonoKa 6yaer KoppoArrpoBarb c BoAopoAlrofi 4enorxpr.rza\ueft?
Ecu :+0,154B; Ea., :+0,348B; pag :+0,2778; Ern:-0,0598
10. B xaroft cpeAe npr{ HapymeHrrr.r oJroBtHHofo noKpblTlrfl xeJre3o 6y4eT 3arlr{r4rrleHo 6,olee HaAe}KHo

0,1 u. HCI; 0,1 n. NaCl; 0,1 n. NaOH ?

llponrexyroqHoft arrecrarlr4efi no urorau ocBoeHrlr Arrcrlrlrrnr4Hbr -aBJlf,ercr oK3ar{eH.

KonrponrHbre Bonpocbr .4nfl rroAloroBKr{ K gK3aMeHy:

1. Ocnonnrre [oH.flTI,Lfl xurMLrvt: aroM, xrza,rra.recxzfi ere rrucro HyKnI4Aa, rasotonnr,
orHoclrrenbHar aroMHafl.vracca gneMeHTa. Beuecre ynrpHoro crpoeFrrzrfl.

2. Eluleutla KorprqecrBa BerqecrBa - MoJrb. MonxpH
3 . Crexv ouerpprqecKr,re 3 aKoHbr : 3 aKo H coxpaHeHr4s
gKBr4BaJreHToB, 3aKoH Anora4po.
4. Xurrauqecrcrafi grnznuureHT, $ ar<rop oKBrrBaJreHTH

o6teu, KoJII4qecrBO 3KBI,IBaJIeHTOB, MareMarrr qecKo

5. Cuoco6rr Bbrpalr(eHlr.f, KoHrIeHTparILrrr pacrBopon (vronrmas. rors, MaccoBa.lr AOJrq, MoJrspHafl

KOHIIeHTpaIIITI{, SKBI4BZUIeHTHaI KOHIIeHTpaIIat paCTBOpeHHoI'O neqecrna).



6. OxuclurenbHo -BoccraHoBlzreJrbHbre p eaKrlrar,r. Ornc rrrr e rru tI
OBP ueroaoM oneKTpoHHoro 6atauca.
7. Crpoeune aroMa. Aroltmre op6ura:ltu. KeaHroelIe r:rrrcra. CuurraerprEx op6zrarefi. 3nepr.erz
ypoBHI{ I'I lolypoBHn. r{ucno noAypoBHeft n ouepr rr4qecxoM ypoBHe. r{ucno op6uraneft B noAypoBHe.
8. Pacnpe4eJleHlre sneKTpouon no op6zraJlfl\{ B MHofogneKTpoHHoM aroMe: lpr{Hrlr4rr sanrvrerHrrrefi
gHeprI4r,r, lpaBr.rno Kre.{xoscxofo, [pr4r{rlun)fIayrru, [paBr.rno f'yu4a.
9. 3nexrpoHHas clpyKTypa aroMon z lIepzo;lr4qecKafl cr4creMa MeH4eneena, g.rreKTpoHrjl,re
gJreKTpoHHbre aHaJrort . 3nerrpoHnue $oplrynbr aroMoB.
10. llepzo4z-recKzfi 3aKoH. Crpyxrypa fleprao4uuecxofi cr4creMbr: nepkroAbr, rpynnbr r{
Merarrrttr 14 HeMeraJIJIu n llepnoAz.recKofi cr{creMe. Irl:llrenenne B nepr4oAax v rpyr[ax
(paAzycon aroMoB, snerTpoorpl{IlarenbHocrr{, cpo.4crna K 3JreKTpoHy), orcr4cJrvreJrbHbrx:
BoccraHoBr,rreJlbHbrx ceoftcrn npocrblx BeqecrB.
1 1. MerxaroMHble I4 Me)I(MoJler(ynflpHbre ngazuoreficrBtrl, BrrAr,I xr4Mr4qecroit cnszn'.voHrrafl,
(ronapnax kr HeloJr.f, pHar), rrleta-rrluqecKa-f, , B oAop oA
12. Mexanusnmr o6pasoBalvrfl KoBaJreHTHoft cnsgz: o
,{eno xanzs oBaHHar KoBaJTeHTH as. cBfl3b. 3neprux z
13. CeoftcrBa KoBaJrenrnofi cBfl3r4: rron{pr{3yeMocrb,
| 4 . f u6pu arrs a\ufl . op6ur ateir. f e ov erp us M oneKyr
aToMa.

15. ZonnHas cB.f,3b. Creuenr r4oHHocrrr cB-f,3r4. Cnofi
cBt3blo.
16. MeranrurrecKa-r{ cB.fl3b. Cnoficrea MerarrarrecKo f.
1 7. B o4opoAHbre cBr3rr, BJrvfl:npre Bo,4opoAHo'ft csxsu
1 8. B an-aep -B aalr,coBbr cr4 Jrbr : Aprrro Jrb-Arzrro rrbuoe,
1 9. KounneKcHbre co eAr.rHeHr4rr. KoNaurexc o o 6pa^: on
Ho
20. nn. 36ynuocKorlt4t. Kpuocxouns. C)cuorzqecKoe raBrrerlrze.
2 I . .zr rcri. r pu Jr-r1 l -br. J JreK r IJUJ rr1 r 11 LreuKilx Ar4oc oqu aq?I
cTeneHb Arrccouuarlr4 r4.

22. Cutrcubre oneKTpoJrr,rrbr. Ar<rzeuocm I,touoe. I4o
23 . C m6r;e oneKrp onurrr. Ko H craHTa ;lrrc c or\LrarJr4r4

AI4 ccoquaqus cla6sx gJreKTponrlToB.

24 . Kuc rrorHo -o cHoBHbre paBHoB eclrfl. B BoAHr;rx p ac
rr44poKcunrurrff rroKa3areJrrr. Iftaclorno-ocHoBHbre
25.Pac,ret pH pacrnopoB crrJrr,Hbx Kr.rcnor r.t ocHoB
ocnoeaHafi.
26 . f ugpo rnzs corefi . O 6p arzrrarr ir rugpo nu3, rr3MeHe
2T.Koywartra rurAponr43a, ee cBr3b c KoHcrarrraMl,I
flrAponrr3,
28. OcnoeHble TIoHtITLIfl xrlMl{qecr<ofi replroAraHaMrrKlr: TepMoArzHaMrrrlecxaf, cr4creMa, T'rlrrbr
TepMoAr4HaMrrqecKr,rx cr4 cTeM, BHyTpeHH_tr_f, 3rrepfr4r c
npoqeccoB(uso6apuufi , usoxopnrrit, rasorepM r.rqecKr,r

2 9. flepnrrfi s aKoH TepMoAI{HaMzrra. 3sran srtus' VIz
sHAorepMr,rqecKux peaKrlrrfl x. TepnroxulrrrqecKr4e yp a
30. 3axon fecca rr cJrencrBrzfl rr3 Hero. 3Hralrnzra o
31. 3nrponrr.f, cr{creMbr. Bropofi 3aKoH TepMoAr,rHaM

32. Cso6oaHafl oHeprr4 s f u66ca. Kpurepufi caMonpo
TepMoAr4HaMLIqeCKVM AaHHbrM BO3MOXHOCTr4 npOTeK
HanpaBneHr4r.I.

33. xpurepufi, [pI43HaKI{ xr4Mr.rqecKoro paBrroBecun. Jaxon
Aefi Koncranra paBHoBecr4s.
34. aH4apurofi 3Heprllt4 f'u66ca.3aBucuvoc"rb KofroragTbr
paBHoBecr4s oT TeMlepaTypbr.
35. ClrerqeHlre xllMrrqecKofo paBHoBecux. llpraHqun Jle-l[arenr,e. Brur.sHkre reMrrepary]obr, r\aBJre"Hr4fl,

rr0Afpyrrrrbl 
"
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KoHrleHTparlzft e eulecrB Ha co croquLr e paBHo Becvfl..



Pacqer oneKTpoAHhIx rIoreHIII{arIoB MeraJrJrr.rqecKr4x gneKTpoAoB r,r BoAopo.qHoro sneKTpo,4a.
41. 3nexrporzs. 3reKTpoAHbIe peaKulzl4 Ha aHoAe rz Ka.ToAe. flocne4onareJrbgocrb BocoraHoBJreHr4j[
oKl{cJrlzreJleff u orzcneHlrr B o ccraHoBr4TeJlefr . 3nerr
SneKTponr,rToB.

42. 3nexrpoJrr{3 BoIHbrx pacrBopoB oneKrpoJrlrroB c
B 3aBr4cr,IMocrt4 or cocraBa oneKTponl4ra. Zglrenenze
AHO,IIOM.

43. Pacqer Maccbr TrpoAyKToB gJreKTpoAHrrx pealcqzfi
44. Xr,rruraqecnat r(oppo3l,Ix. 3nexrpoxr4Mr4rrecKa-f, Koppo3r{fl: aHoAr{r,re i4 KaroAHEre
IIpo TIrrIa IefloJrflpLBar\krr4 oT cooTHorrreHzs 3[eKTpoAHr,rx rroreHur4aJroB MeTaJr,Ira r4

oKr4 arlrrTBr oT Koppo3rrr,r.

CalrocrosrerbHas pa6ota cryAeHToB rrpeAycM
HHcrpyMeHT Anfl 6olee rny6oxoro ocBoeHr.rs reope
HaBbrKoB efo npaKTr.rqecKofo rrpl{MeHeHr{fl B pacqe
TeopeTzqecKofo Kypca paccMaTpr{BaroTc{ c r4crronb
cTyAeHTbI [OnyqaroT 3anaHpre Ha v3)nleHrre HoBofo M

caMocro.flTelruofi pa6orrr [pr{BeAeH6r n yue6novr n
<flpaxrzxlna rui caMocrotrenrirofi pa6oru ro xvr,llrru>> http:lle.ll1t.vlsu.ru/han d?el1234567891576
KoHrpolr BIIIIoJIHeHI4I caMocrotrenrHofi pa6oru ocyuecrBnflerctrlocpeAorBo\4 Tecrilp()Baltfl.

Ilpnvrepu recroBbrx z aranuit Anr KoHTpo Jr.rr c aMo crosrerrruofi paCiolr,l

Teua <Holrenxl a'lyp a HeoplaHr,rrrecKr4 x co e4uHeuzfi >

1. Oopnryna KlrcJlo'rhr, HopManbHoft colv u arr(forepHoro fr.rApoKor{Aa coorBercrBeHFro:
a) NH3, CaSO+, AI(OH)3 6) HBr, Al2(SOa)3, Zn(OH)2
n) HNO3, NH+CI, Ba(OH)2 r) H2SOa, KHCO:, Cr(OH)3
2. Baneurnocrb KI4onoroo6pa^ayrorqero gJreMeHTa B M ranqenofi Kr4cJrore paBHa:
a) VII 6) VI n) IV
3. XnopHonarofi xzclore orBerraer Sopuyna:
a) HCIO 6) HCIO2 B) HCIO:
4. HageaH[e xr,rMr,rtrecKofo Ber]IecrBa, r,rMeroqero Qo
a) $oc(|ar Kanbrlr.rfl 6) rzapoSoc$ar xalrqux n) rra
5. rlzcno aroMoB B MoneKyne xpoMoBofi lczclomr p
a)4 6)5 8)6

Telra <Pacrnop
1. Moryr cocyuecrBoBarb B pacrBope rapbr Berrlecr
a) NaOH, Ca(OH)2 6) LiOH, CO2 n) SO2, B
2. Macca no4sr (n rpaurrlax), Koroplro cneAyer B

I,047 r /wrt) cynr$rz4a :r'urpufl.,.rro6rr nonyrurs 1 2
a) 50 6)250 n) 300 r) 400
3. Pacrnopr{Mocrb lr{xpoMara lxurvrs. K2CI2O7 pan

6y4er Macca HacbrrrreHHoro pacrBopa, ecJru Anfl np
a) 4201 6) 500r n) 400r r) 450r



4. Crrleura;rn ln lM pacrBopa u ln 3M pacrrlopa cepnoft Klrcnorbr. Onpe4e.nurc MorspH)rro KoHqe
cepuofi Kr4cJroTbr B KoHeqHoM pacTBope

a) 1,5rvronr/n 6)2worrslrr n)2,Srrromlt r) 1,75rr,rons/n
5. Xnopu4-I{oHbl o6pa:yrorcflnpvpacrBopeHr.rr{ B Bore BeruecrBa, lrMeroqero Sopnayny
a) Cl2 5) MgCl2 n) AgCl r) CCla

Teua <fiurrnanu.r
1. Brrqucrr4Tb rroreHrluurn BoAopoAHoro sneKTpoua
naonr/n. Crenenr Ar,rccorluarl krkr Anfl, s aAaHHofi KoHrIeH
a). - 0,168 B; 6). - 0,153 B; n). 0,168 E
2. MarnueByro nnacrrrHy noMecrlrrrrr B pacrnop conr4
paBHbM -2,408 . Brrquclrzrb aKTr4BHyro KoHueHTparIu
a).3,46' 10-'uonrfu; 5). 0,25 uonrh; n).
3. Brr.rzcrrlTb rroreHuvalrbr MeAHbrx Ir HprKeJreBbrx gJIe

KOHUeHrparlUfl}t'{kr'.

CuSO+ (rcosS$zqreHr aKTr,rBHocrr4 raoHoB y: 0,16) rr C* : 0,1 uolrh;
NiSO4 (rcoe$$zqueHr aKrrrBHocrr{ r4oHoB y : 0,15) Lr C* : 0,1 nrolr/n.
a). 0,234 B; - 0,36 B; 6). 0,234 B; 0,3 B; v). 0,234 E; - 0,3 B; r).0,28t5 I); -0,3 I).
4. Brrqucrurt 3nC raJrbBaHrir{ecKofo oJreMetrra:
Pb / Pb OtrO:)2, C. :0, 01 uo:n/n, y:0,7 // AgNO3, C'n:1 rvronr/n, y: 0,8 / Ag.
Cocraellm ypaBHeHLI.a peaxqzfi, nporeKarotqvrxna aHo,4e 14 KaroAe pa6onaroqefo sJreMeH'fa.
a) 0,9828; 6) 1,04 B; n) 0,6 B; r) 0,54 B.
5. Blr.{zcrzrl 3[C cneAyrotqefi ranr,eaHzvecxofi qenlr
Ag / 0,01M AgNO3 ll O,lM AgNO3 / Ag

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

f : O'7)

6)0B; Y) 0,029 B; r) 0,059 B.

Terua <3leKTponr43))
1. flpu eneKrpon[3e pacrBopa xnopnra :r:aJrnfl. o6pasyrorcx:

a) rca:;uir, BoAopoA, xJrop, Kr{cnopoA; 6) rz4porctr[JKarr:as, Bo.4opoA, xrrop;
n) ru4por<cv[,:r :alrurs., corr.uafl. Kr,rcJrora, K]?rcnopoA; r) ranzfi, BoAolloA, oKcr4A.KJropa.

2) Karofi rpoqecc flporlcxoAl{T Ha MeAHoM ar{oAe flpra eneKrponr43e pacrnopa NaBr:
a) oKr{cneHr.,re BoAbr;

6) oxucreHr4e r4oHoB 6porr.ra;

B) oKr4cneHr4e MeAr,r;

I ) BOCCTAHOBJICI{NC ME.IIII.

3) flpn sneKrponu3e BoAHoro pacrBopa SnClz Ha aHoAe BhrAenr.{nocs 4,48 n xnopa (.u.y.). HaftTz
BbrAeJrr4Blnef ocr Ha KaTo.4e onoBa:

a) 23,7 r 6) 11,85 r n) 5,925 r r) 47,4 r
4) BeqecrBoM, rrpz oneKTponr3e pacrBopa Koroporo

a) CuClz; 6) CuSOa; n) FbClz; r)
5) B pesynbrare 3neKrponr{3a BoAHofo pacrnopa HF

a) yneruuulcx; 6) yrraeur,ruvnc .) n) ocranc
6) Ecnz B pacrBop krnv pacnnaB oneKrponr.rra rrofpy3

a) raruourr 6yayr 4Buratbcfl, K KaroAy r4 nipr.rHkrM

6) rarzonrr 6ylyl rBvffa"rbcs. K aHoAy rz orAaBarr
n) xarnonrr 6yayr ABrlrarbcr K KaroAy 14 orAaBar
r) rarzonrr 6yayr ABrrfarbc{ K aHoAy rd rrpr.rHt4M

(Don4 oIIeHorIHbrx cpeAcrB Ars npoBeAe:uns. arrecrarlrrr4 ypoBHs c(popunpoBaHrrocrrr rorurner{nqufi
o6y.ratorquxcr rro lucrlt4rrnr{He o$opnrnxercr orAenbHbrM AoKyMeHToM.



7 . YIIEEHO.METOAI4qE CKOE ?I I,IHO OPMAIIUOHHOE OEE C |IIEII EHIIE}
NIICUIIIIJII,IHbI

7. 1. KnurooSecne.reHHocrr>

HauMeuosaHrle Jrr4Teparypbr : aBTop, HzBBaHrre,

Bkr l43I.AHUfl, H3AaTenbCTBO

foA IagAanrzq KHI4I'O OFECIIEI{-EFTHOCTb

Konlr.recrso
3K3 eMrrJr.rrp oB uz ganuit
n 6r.r6nrzorere BnlV e
coorBercrBrrn c Of OC

BO

OcnosHas nr.rreparypa*

http://e.lib.vtsu,ltftwndlpl 123 4
s618912317

http ://e.lib"v lsu.ru/lnnd
56789/42ss

http://e.lib.vlsu.
s6189/s',|6

1. Kyaypnaau B.A., 9epuona O.B, [u4eHro C.B.
Yqe6noe noco6rze ro xr4Mr4u Ar.s cryAeHToB
Hexr4MIIrIeCKrlrX Uanpauenufi .I.I.- Bla4rauup:
BrfV

2. Kysypuan B.A., 9epHona O.B, [rz4euno C.B.
V'{e6uoe noco6rae [o xr4Mr4r4 AJrr cryAeHToB
HexI,IMI{tIecKrrx nanpatnenrafi q. II. - Bna4nrup:
BrfY

3. Kysyprraau B.A., fiu4enro C.B., 3a4opoNurrfi
I4.8. llparruryu no xLlMWr4 4rrfl cryAeHroB
Hexr4Mr{rrecKrrx ualpaueuuft . - Bla4rzrraup: BilY

4. Opnuu H.A., Kysyprr,ran B.A., Apxunona H.A.
llparruryu Arq caMocro.qremHoil pa6orrr uo
xvrMllvt Anfl. cTyAeHTOB HeXUMT{rreCKrrX

nanpanneuuft . -Bla4r.nr,rup : Blf V

1. Koponuu H.B. O6uras xLrrv'Lrl^: yue6nrax 4nx
By3OB IIO T9XHITtrI€CKI,IM HalpaBJIeHwIM I{
cnerll4anbHocr.f,r,L 

- 
MocxBa : Bblcllraf IIrKoJra

2000
2003

'2004

:2005
'2007

2008

11

t4
A

11

15

I
I

2. firr'tuxa H. JI. O6ruas xwy^us.: yre6Hoe noco6ue
AJrfl By3oB . 

-JleuuHlpan 
:Xr4t.,l,vs

Harruque n

6ra6luorene '"'l

7,2, flepuoAr{qecKrr e r.r3AaHrrs

7.3. trInrepHer-pecypcbr
http://www.scirus.com
http://www.iupac.org
http://www.anchem.ru
http : I I chemte q. ru/lib/b o ok
http ://www. elsevier. com
http ://www.uspkhim.ru
http ://www. strf.ru/database. aspx
http : //www. chem.msu. su
http : I I chemi stry. naro d. ru



8. MATEPI4AJIbHO.TEXHI4qECKOE OEECTEIIEHI,IE AIICUUIIJIIIITbI

pa6orbr,

flporpannaa paccMorp ena kr o4o 6peHa Ha 3 aceAaHr,rv rca(p e4pr,r

Kyxrzn E.A.
(OVIO, no4nzcr)

Pa6o'ns rporpaMMa pacc
HalrpaBneHrr_{

llporor<on }lb or
flpe4ce4areJrb KoMrlccr,rz

12.03.05 < Jla^eepnar rexHr.rKa rz na3epHbre rexHo Jrorn u)

foAa
).eL?

(OI4O, no4uncr)

JIIICT ]TIEPEYTBEP}KNEHAfl
PAB OqEfr TIP OTPAMMbI AIICULIIIJII,IHbI

yue6nufi ro4

roAa

3ane4y'rorquft xa(f e4pofi

Pa6o.ras [porpaMMa oAo6peHa Ha

flporor<on 3ace4anvrs. ra(f e4pu }lb

y.re6nsrft ro4

Pa6oqas [porpaMMa o4o6peHana yve6Hsrft ro4

flpororon 3ace4aHufl. ra(pe4prr }lb

3ane4yroqzfi ra(fe4pofi

Pa6o,ns rporpaMMa oAo6peHa Ha

flpororor sace4alns. xa(fe4prr J$

3ane4yrorqufi ra(f e4pofi
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