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1. IIEJII4 OCBOEHI/JT ilVCII?ITIJIIIHbI

l(ennrvru ocBoe'nt{ AI{cI{ururI{rIbI ffBJlff[orcs: o3HaKoMJIeHI,Ie cryreHToB c ocHoBaMI4 yrreHr..rfl ocrpoeHrll4 BeilIecrlla, TepMoAI4lIaMVT<n Lr KI4HelrIKI4 xI4MI4qecKL{x pear<qzft, Teopr{r4 ofirr,reHgix r4 oKr4c-
JII4TeJIbHo-BoocraI{oBI'IT'eJIbHbIX ilpoqeccoB; $optrzpoBaHue HaBbrKoB rrpr{MeHeHr4fl TeoperuqecKr4x
:Harurft B xoAe BbInonI{eHIrx na6oparopHbrx pa6or vnpvperreHr.rI,r [paKTr4rrecKr4x 3aAarr.

2. NTECTO ApICqU[JrI4HbI B CTpyKTypE otrorr Bo

[zcriuuzHa (fir4rvrr{r)) orHocr,rc-rr K 6asoeofi 
'acrnorloil.

/{aHnrril Kypc olrl4paerct Ha sna:nLrfl, rloJrrreHHbre cryAeHTaM rr npr4 Lr3yrcHr4rrQusurz z
MATE[,IATI,IK}I.

Ilolyuennrre cr.vAeHTaMLr 3*'"vrfl neo6xo4ul,rbr rrpu ,n3yqeH'u raKr4x Ar{cu[nnr4H xarc <Bne4e-
HV e B HaHorexHoJlorutrz), <<Xaruu'{ecKlde ocHoBbI HaHorexHo lrorufr>>, <MarepuaroBeAeHl4e FIaIIocr-pyK'ryplrpoBarffiblx Marepl4anou>, <XuultqecKat rexHoJrorurr HaHoKepaMrrKrz).

3" KOMIIETEHI]PTI4OEYTIAIOIIIE|OCfl,OOPMTIPYEMbIEBPE3YJIbTATB
O C B OE HIIfl TItrCJII,ITIJILIHbI

cTyAeHT OCBar4BaeT cJreAyrotur4 e KOMrreTeHrIr,Ir4 :

coBpeMeHHoMy ypoBHro sHaurafi Haf{Hyro Kaprr4Hy Mkr_
3aKOHOB rr MeTO,4OB ecTecTBeHHbrx HayK v MaTeMaTr4Krr.

B peeymrare ocBoeHvIs rvrcr\krrrJlt4'bl cryreHT ronx(eH .qeMoHcrpr{poBarb cneryrorrlkte pe-
3 y"[brarbr o 6yuenlra :

3ualr: 3Harb SneKrpoHHoe crpoeHlze aroMoB rI rvlorreKyn, ocHoBLr reoprll4 xr4MurrecKo it cngsn
B cOeAI4HeHIL{}l pa3Horo TI4IIa' OCHOBHbIe 3aKoHOMepHoCTI4 IIpoTeKaHI4t XIIMvqecKr4X rrpoqecg6B, Me-
To'qbl ol]ucanu'n Sanonr'Ix L{ xI4MlIqeQKIrx paBHoBeclzfi, xuuflvecrcrae csoficrBa sJreMerrroB pa3nr4rrHbrxrpyr[ llC ra tlx sDKHefiIrII4x coeAlineuuit, crpoeHlre ra csoftcrna KoMrrJreKcHbrx coe.4].Heuuft (olIK-1
cnoco6eH rlpeAcraBnrrb aAeKBarHyro coBpeMeHHoMy ypoBHro znanuit HayrrHyro Kaprr4Hy Mhpa Ha
OCHOBe 3IJAHufl' ocHOBHbIX riO:rONenrfi' 3aKOHOB n M€TOAOB OCT9CTB9I{HrIX HayK n ntar.eUarU1Z);

BnaAerr': HaBbIKaMI{ npaKTI4r{ecKoro npI4MeHeHI4.f, 3aKoHoB *I4MI4I4 rIpI4 rrocraHoBKe 14 peanu-
3an\rrw sKctIepI'rMeHTaJIbHbIX I'IccJreAoBaHzfi (OIIK-1 cnocoden npeAcraBnrrb aAexBar,Hyro coBpeMeH-HoMy )?oBEtIo tuanvii HayriHyro KaprI4Hy Mapa Ha ocHoBe lna1r4fl ocHoBHbrx noroncenr,rfr, 3aKoHoB Ir
I\{eTO,4OB eCTecTBeHHbIX HayK u uarenrarurcu);

Ynnern: ilpl4Mel{trl. fionyrleHHble 3HaHI4-fl s o6.nacrra xr4rvrr4r,r Ans ocBoeHzr oorqenpo$ecczo-
I{aJIbIJ6IX AI4curIIIJrrIH II peIIIeHIrt lpodeccvtoHaJlbl{blx 3araq. (OffK-1 enocodeu npeAc.raBnsrb aAeK-BarHI/m coBpeMerlHoMy ypoBHro sHai{uft HayrrHylo I(aprI4Hy Mr4pa Ha ocHoBe 3HaHufl ocHoBHbrx iro-rollteHltfi, 3aKoIIoB 14 Meror[oB ecrecrBeHHblx HayK z nrarertarvrr<v).

B pesy"urare ocBoeHlr.f, Ar4crllr[nr4Hbr
OIII{- 1 cloco6en npeAcraBnflrb a/IeKBarHyro
paHa ocuoBe 3rlanlrfl ocHoBF{brx noloNenufi.
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llorxprrocrb cBl{-
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Tenrarnrca la6oparopHrrx pa6or rro Kypcy

5. OrprclrarelbHo-BoccraHoBr4TeJl;Hbre peaxquz (4u).
6. Onpe4eneune pH pacrnopon (4u).
7. fu4ponu: coneft (2u).
8. 3nepreruxa xr.rMLrqecKr{x rpoqeccon (2u).
9. Kzne:nara xr4MrlqecKr.rx pearquft (2v).
1 0. fanrnaur{ecKkre snervrenrrr (4u).
1 1 . 3nexrlloxr4MhqecKar Koppo3r4 x (2u),
12.. 3nexrporzs (4v).

5. OEPA3OBATEJIbHbIE TEXHOJIOII4I4

flpeno4neceHl'Ie reoperl4qecKoro Marepr4anaocyqecrBnrerc-f, c npr4MeHeHveM sneKTpoHHbrx
cp er,crB o6y'renua Irplz HenocpeAcrBeHHoM npoqreH Lrvr AaHHoro Marepr4 ana neKTopoM.

Hexoropue pa3Aenbl Teoper'qecKoro Kypca paccMarpr4Barorcr c r4crroJrb3oBaHr4eM
oneFlexauqefi cauocrotreJlbHofi pa6orlr: cryAeHTrr noJrrraror saralveHa r43yqeHr4e HoBoro
MaTepaana 40 {tfo r43JrOXeHUs Ha JIeKIIr4r4.

ftx otleurll ocBoeHl'q reopervqecroio uarepvura cryAeHT tMr,r [crroJrb3yrorcr KoHTpoJrbHbrepa6otr e foplre Konnoror4).MoB.

6. ar{EHOr{HhIE CPEACTB A l.Jrfl
CTM, IIPOMEXTYTOqHOTZ NrrN
qrnrurllHbr r4 yqEEHO-METOAZTI

TEJIbHOIZ PAEOTbI CTYNEHTOB

Boupocrr Anfl [poBeAeHrrfi KoHTpoJrfl caMocroqreJrbHofi pa6orrr:

1' ocuon'He 
''oHsrut 

Iz 3axoHbl xLrMvIvt: M.JI6, MonspHat Macca, BaJIeHTHocrb, ore,,eHb oKI'cJIe-
HI4,'I, 3KBIIB€L]ICHT, MOTSPHAfl lr'rACCA 3KBI4B€UICHTA, SAXTOP 3KBI,IB1UIEHTHOCTI,I,
onpeAeilel{ile MoJItpHbIX Macc 3KBI{BaiIeHToB cJloxHbrx Berrlecrs. 3axou oKBr4Ba-
JIEHTOB.



aJ.

4.

5.

6,

7.

8.

9.

10.

Kualono-naexaHI4r{ecKas MoAenb crpoeHl{f, aroMa. BonHonas Sylrxqux r4 BoJrHoBoe ypanne-
HHe' Ilou-srue op6ututn. faasnoe, op6zramuoe, Mafr{r{THoe, c11prHoBoe KBaHToBbre qnncra.
Cr:pylcrypa sJIeKTpoHHrx o6oroqeK aroMoB. KsaHrosrre ypoBHLr kr rronypoB nu.lrpanutra sa-
ro JIHeHv t sneKrpollHrx op6uraleft . I'Iso6paxeHl{e oJreKTponuoft crpypTypbr aroMoB.
@opuynzponra flepzoAl4qecKoro 3aKoHa f{.IrI. Mena.n.."u }r crpyKrypa coBpeMeHHoft lle-
pl4orrFlecKoft crzcren'trr SJIOMOHToB. 3aronouepHocrr.r rr3MeHeHr4fl ocuoBHbrx xapaKTeprzcrr.rK rl
cnoftcrn srreMeHToB r.r o.4HoTr.rrHbx coeAr4ueuufi B rrepllorax r{ fpynlax.
Xnuu qecr afl. cBfl3b. KonzqecrneHHbre xapaKTepr4 crr,rKr4. Tznr,r cB fl31r.
XapaxrepracraKa KOBaJIeHTHofr. cnssu c nosr.rqufi MeroAa BaJreHTHbrx csssefi. O6ueuurrfi z
AoHapHo-aKqeuropnrrfi MexaHIz3M o6pasonanra-fl. CnoftcrBa KoBaJreH:rnofr cnflgz.
ltt6pmguzallllt aroMHrx op6ura-nefi. IlpocrpaHcrBeHHa-s crpyKrypa Mone6yn. flopr4or cun-
3I'I. o-' lE- gBfl3vt. JloKaruson arr:r'afl I4 AenoKanr43oBaHHall KoBaJTeHTH as. cBflgt .

llolrpnocrr ce-f,sefi rr MoJreKyn.
r4ou'its. cBr3b. o co 6enno crv uounofi cB*3vr.. llonxpus aqkr f, r,r oHoB.
Meral"rruqecxa.f, cBl3b.
MeNuolelcyJlf,pHoe nsaaruo4eficrBrle. opzeuraqzoHHoe, r4HAyKrIr4oHHoe r{ rr4cnepcr4oHHoe
e:auuo4eficrBrze. Bo4opo4na_a cBr3b.

11' PacrnopH' ceoficreapaz6awrcIlHblx pacrBopoB. flaenenze HacbrureHHoro rapa pacrBopzren,
Har pacrBopolr. 3avrep3aHue I,I Kr.IrIeHrIe pacrBopoB. Ocrr.rorraqecKoe AaBneHr4e.

12' Knacctt$uxaqutpacrBopoB. Pacrnoprr gneKTponr4ToB 14 HesneKTpoJrrrroB. flpoqecc gneKTpo-
Jrr4 lrv qecKoft AZCCOqU a\vtur " creuenr z KoHcraHT a rvccor+ta\vru.

13' oco6enHocrpt oI4JIbFIbIX sneKTpoJrI4ron. AxrzsHar KoHrIeHTpaur4{. Koe$QnuHeHT aKTr4Brrocrr4
r4 ero 3aBacvMocrb or rzonuofi cI4JIbr pacrBopa.

14'' Xapax'repl4crl'IKa pacrBopoB cna6rrx sneKrponr4ron. [vrcco r\var\uflcra6ux gneKrpoJrr4roe. 3a-
rcou pa:6anJreHrzr OcrnalrAa.

[5' {zccoquaL\vt{ Borbl' Koncranra .\I4ccoquarlnrl BoAbr. Zonnoe [porz3BeAeHrre Borbr. Boao-po4urnftroKa3ar HvpOH.
16. llpozsneAeHr.re p .fBopr,rMbrx coe4uneHufr.
117. frz4po.upr: coleft
L8' ocnourble roHsrvt xlrMl4qecroft repvro4vHaMuKu:TepMorr.rHaMr4qecKaflcr4creMa, napaMerp,

$ynlcqux, npoqcce.
19' llepernft saron repMoAI'IHaMI4KI4, ero [pl4MeHeHr.re x zso6apHhrM ycnoBr4{M rrpoBeAeHr{, npo-qecca, iJanon fecca,
20' Teplro>iuMl'IqecKl4e pacqerl'I. CneAcrnue r43 3aKoHa fecca. onpe4eneur4e rerrJroBrrx s6Qenron

xr{Mr{secKrrx peaxqzfi npr4 craHlaprHbrx ycnoBr4sx.
21 Bropofi: :laKoH TepMoAI{HaMIaru. 3Hrpo nux. Lrzo6apHo-rz3orepMkrqecKr4e ycnoBuflnpoBereHr'

npouecrca' 3neprnx fn66ca. Hartpannenl4e caMorrpokr3BoJrbHoro rrporeKaHnfl rrpoqecca.
22' xntu'u'aecKoe paBHoBecl{e. vclonug xI{MLIqecKoro paBHoBecrzs. @aKropbr, BJr4.rrrorrlr4e Ha co-

cro'.Eue paBHoBecvn' IlpuHqan JIe lUarelre. KoncraHTa paBgoBecus. Ee nsaraA4ocBr3b c
eneprzeff Tu66ca.

23 ' xuuru'tec(iu{ KuHerr4Ka' flon-srlre cKopocrrz xr4Mr4qecKofi pear<qzz, Ee gaszcvMocrb or rrpr4 -polbl r{ KoHueHrpa(w4 peafeHToB, TeMneparypu. llopr4oK I4 MoneKynspHocrb pearqzfi.
_ Konoreul'r'a cKopocrpr, ee 3aB'ct4Mocrb or reMrreparypbr. vpannenze Appeu"yca.
24' 3rcrctpoxr'IMuqecKve lrpoqeccrr. 3rerrpoAnufi rrota"q"*. VpanueHza H"prroru. lanreaHz-qecxnli DneMeHT. 3nC.

po3r4r4.

opoft:aroHrr @apa4el.

Pefirunr-rcoHrpo.ln Nb1 :
1 tlro ><apiucrepu3yer KBaHToBoe.rzcno n?
2. Hanraca'r, 3HatreHar Bcex .rerblpex KBaHToBBTx ql'ceJr uts.3d6 gneKTpoHoB.

2



3' Hanucarr' 3neKrpoHHyro Qopnayny MeAI{ (lb2P), co6ruo4ax rrpaBr4no Kre.{xoncKoro.4' Pacnpe4ell4rb rlo KBaHToBhM -flqefixaxa 4s23d8 gneKTpoHbr, ,o6oro4u ilpr4Hut4rr [raynur^ llpa-nulo Xyn4a.
5. Yro laroe sHepfrlr csxsn?
6' Pacncllorxurb 3JIeMeHTbI B nop.f,Are yMeH;rxeHr,rs eHeprr4r{ cpoAcrBa K oneKTpoHy: Na, K, cs,Fr, Rb, Li.
1 flpuner4ure rpr4M 

, Cl2, KCl.8. Karoe KBaHTotsoe

9. Hanacarl3HaqeH
10' Hanncarb 3neKrpoHHyro $opuyny crpoHrlr,rr.(J\b38), co6rio4ax npaBr.rno Kre.rxoscKoro.
1l' Pacupo4eJllrrb tlo KBaHroBHIr,t sqeftxal4 7s25fi2 oneKTpoHbr, co6nrolas rpr{Hrlr4rr llaytmntlpa-
nano Xyn,qa,
12. r{ro raKoe nrvt:rra csszu?
1il' Pacuollo)I(IrrB sJIeMeHTbl B fiopsnKe yBenrrqeHrz.rr snepfuI,r cpoAcrBa K gneKTpoHy: Na, Mg, Al.si, P, S, Cl.
7zl'l1punull4re rIpI4Mep coeAI4HeHr4r c [onspHoft r<osaneunroft cBs3bro: HCl, Cl2, N2.
15. r{ro xapaKTepr43yer KBaHTonoe .rprcro l?
16. Hauzcia* 3Har{eHr.rs qerbrpex KBaHToBbrx quceJr 4nx 5s2 gneKTpoHoB.
17. ro', ^^.--^ --',
1g. 32), co6nronaflnpaBr4no Kne.rxoncroro.

19. ssu?

nrano Xyu4a. 
eKrpoHbr, co6nro4ax npr4Hrlr4n fraytu ufrpa-

20' Pacuonoxl4Tb sJIeMeHTbI B rlop{AKe yBenurreurz-f, gHepfr4r4 vtolklar4vr: Li, F, o, Be, B, N, C.27'lIpune2ll4Te rlprlMep coeAI{HeHIrs c KoBaneHruofi HeuonxpHoff cessrro: NaF, Oz, NH:.
22'Kaxue LII4cJIoBbIe 3HiFIeHI4f, Moxer npLIHIrMar' MarHVTHoe KBaHToBoe r{rrcJro Ans gneKTpoHoB
r-ilolypoBrrs.
23'Hanuce[Tb 3HarreHl4s Bcex qerhrpex KBaHToBrrx qr4ceJr glx 4dg DJreKTpoHoB.
24'Harmcetrb eneKrpoHHylo fropnryly rraaprauqa(Ilb25), co6nro4ar rrpu"rrru Kre.rxoecroro.
25' PacIpe,4enrlTb rlo KBaHToBrrNt -s'refiraN4 4s23d7'snerrpoHbr, co6mo4ax rrpt4Hrlr4n llayna u llpa-
nzao Xyula.
2.6 . Hr o rar:o e sp2-rra6pu4 usaqur?
27, KaKag. xr4 MurrecKafl cBr3b Ha3brBaerc_s o- cn_f, grlo ?
28" llpnne!,I4Te nprlMep ooerklHeHnr c KoBaJrentrofi nonxpHofi xr4Mr4qecKoft cn.sgbro: NaF, KCl,
Nz, PH:.
29'Kaxvae t[rcJroB're 3HaqeHI4t Moxer rrpl4HrrMarb op6zra;rrHoe KBaHToBoe qncno npu 3Ha.,e'Lrun:3?
30' Hauzcarb 3HarIeHI4s Bcex qerhlpex KBaHToBbrx rrvceJr uts 4p4 gJreKTporroB.
3 1' Hanmcatb 3neKrpoHHyro tpopuyny cerena (N934), co6nro nafl rrpapuno Kre.rxoecKoro.
32' PacnpeAenllrb rlo KBaHroBrrM -sqeftKanr 5s24d6 sneKrpoHbr, co6rrolas npr{Hrlr4rr ITayrn u 1rpa-narro Xyn4a.
3 3. r{ro ranoe 3nerTpoorpr4llareJrbHocrr aroMos?

? 1' J- TaK')e HanpaBneHHocrb KoBaJreHr'ofi xaMraqecrofi cnssz?
35" Pacuol0iKrrre coerl'IHeHrls B nop.rrAKe yBenrzqeH nfl. rnprHilrcBf,3r,r: HBr, HI, HF, HCl.

Pefi runr-rcoHrpons J\b2 :
1' Hanzcarb ypaBHelrue orLlcJlurenbHo-BoccraHoBlrreJlbuoft pearquu. yxaga* or(r'cJrr4TeJrb HBoccraHoBi'Irem'' Koe@Qzqneuur B ypaBHeHI4z no4o6parb MeroroM 3neKTpoHHoro 6aranca.Cu +- H2SO.+:
2. Onpe4e:rzm pH 0.01
3. Cocrasz:fr, MoneKyJrr rr4Aponr43a CuSOq. Onpe4enzrr pH cpe4rr.4' Hanucarrb ypaBHeHI4a 11re*nofi peaKrlt4rz. yxasa'r oKlrcJrr4TeJrb r.rBoccraHoBl4rem' Koe$SzqueHru B ypaBHeHI4z ro4o6parb MeroAoM gneKrpoHHoro 6ananca.Cu + I{l\,1O3 :
5 Onpe4e.uarr pH 0.1 M pacrnopa HNO2.



6' Cocrtielt'rr A'roneKy'D{pHoe 14 LIorIHoe ypaBHeHrre rr4Aponr43a AgNO3" Onpe4enzrr pF{ cpe4u.
7 ' Hauz'sa'Tb ypaBHerIue oKucJll4TeJlbno-BoccranoBtrrreJrbnofi peaxqfiu. Vnasa.-rr, oKr4cJrHTeJrb 14

BoccraHoBllrenn. Koe{r}uqueHrrI B ypaBHeHI4I,I noAo parb MeroAoM oneKTpoHHoro 6mauca.
FICI + I+VO3 :
8. Orrpe;lenurr pH u pOFtr 1 M pacrnopa HCN.
9. Cocra.nzrl MoneKyJiflprloe rI IroHHoe ypaBHeHr{e rr4Aponr.i3a CH3COONa. Onpelennrt pH

cpeAbl:.

10. flnr ronyrreHl4fl I'i4llpoxcl4ra r(ene3a (III) uueuranr4 pacrBoprr, coAepxarq ue 0,2MoJrb 3KBr4Ba-
JIeHTOB rleroql4 H 0,3 uolr 3KBIzBaJIeHToB xnopr4Aa xene3a (III). Crcoru,Ko rpaMMoB rr,rApo-
lr.ckr4a N(eJre3a (III) monyurlnocb B pe3ynbrare peaxqun?

1tr ' Onpeaer{I4Te, Kal(oii o6lena pacrBopa xnopr4Aa aJrroMrlHr4r c uacconoft 4onefi 0,16 (nnoruocrr
7,149 rlwtt) norpe6yercs, nnfl. rpuforoBneuvr 500 Mn pacrBopa c MonrpHofi xonqenrp aryuefi.,
pannoft 0,1 lrom,/rt.

12' Konc'raHTbl AI4OcorJnar\lrn yrcycHofi I4 MypaBbrrnofi xnclor paBHbr coorBercrBenno 1,g 10-s a
2,1 Ia-4. Bo crormrco pa3 KoHIleHTpar\nfl,BoropoAHlrx rloHoB B pacrBope oAuofi KzcJrorbr
6o,rrure, qeM B pac'Bope apyrofi KrrcJrorbr rofi Ne ronqenrpaquu?

13' crconrxo rilaMMoB .I4ApoKcIzAaHurpLrflBcryrr,nno B peaKrlr4ro, ecJrr4 B pe3ynbrare nonyqvnocb
2ltolt, gKBrmaJlenroe Nreranra ?

14' Faccquraitre, r<arofi o6reu pacrBopa Hurparacepe6pa c Nraccoeofi Aoneft 60% (nnorHocrE,
1 ,910 r/vr-u) norpe6yer cs r,nfl nplrroroBn enus 0,7 5 n pacrBopa c norrpnofi xouqeurpaqzeft,
pannoii 0,15 nrolth,

15. flpra xlrrofi KoHI{eHrpaIrIlI4 MypaBbzuofi xHcromr (n l.ronr/n) 95Yo ee 6ylyr HaxoAr4rbc, B He-
ArrocoqfirrpoBaHuor\4 cocrorrH]rr4 ?( iorr:2,1 10-* )

16' cronlrco MoJIb oKBI4BaJIeHToB MeraJIJIa Bcrynr.ino B peaKrlr4ro c xrzcnorofi , eerrvlpr4 3ToM Bbr-
IexlrJrocb 5,5 I no4opola npr4 HopMaJrr,Hbrx yclonuxx?

17' CNrelnalln r,Ba pacrBopa xnopoBoAopo4uoft Kr.rcJrorbr: oArrH c KoHrleHTpauzefi 0,05 uo6/n
oosenarlu 350 rul,4pvroft o6leuou 0,5 n c KoHrleHTpauueft250 rrronr/n. Brr.{ncrzre Monrp-
Hlro KolrqeHTparlr4 ro o 6pas onanurero o.rr pacrBopa.

18' Kaxono AoiIxHo 6rnr upoqeHTHoe coreplKaHr4e MypaBbr{Hoft r<ucnorrr B pac1Bope (nnor-
Hoorb 1,010 r/u:r) nilq roro, qro6rr KoHIIeHTparIlrr BoAopoAnbrx r4oHoB B HeM cacraBnflrra
8,40 irlollh? (K..r.:2,7 10-+)

l9' Cxonrxo Monb sKBt4tsaJIeHroB cepoBoAopoAa nonyqnnocb rrpr4 nsauvo4eft crBvmno4opo4a z g
| cepbr npu n.y.?

20' Pacc'aurairre, :axofr o6rert pacrBo a nepoxer{Aa BoAopoAa c nracconofi 4olefi 40o/o (ntor-
Hocrb 1 ' 1 54 ilun) norpe6yercfl. rnfr Ilpl4roroBn euus 7400 Mn pacrBopa c MonspHo[ roHqen-
rpayuefi,, panHoil 0, 1 5 uo.nrlli.

21'flpuuu}{at Bo BHI{MaHi'Ie trepByrc cryrleHb nrzccorlr4aurrrr yronbuofi rcuclorsl (Kuo,.. r:3 l0-i),
BbIqI4CJtI4Te CTeIIeHb AI4CCOTIVaITIII lI KOHrIeHTparIr4ro BonopolHbrx r4oHoB n 0, I M pacrBope
oroft r<lrcnorrr.

22'Amo|tuHaftuaccofi'lruuI4HKMaccofilrpacrnopfinrnnpodzpraxccor.f,Hoftnzcrorofi.
oAarialconue lz o6r'euEl BoAopoAa BblAeJrfirorcs B ilepBoM r,r Bo BTopoM cnyuae? (paccurarafi-
Te 3'rrr o6sel,mr)

23" PacTeoP a3orH ft rzclomr c ICoHIIeHTparIueft 0,15 naonr/n o6r,enaou 350 un oMerrraJrq c cep-
noft rucnorofi ronqenrpalueft 0,20 worrsh o5:seuorrr 100 un. r{evy paBHbi Mon.spHbre KoH-
ueHTpat$rlr Ber{ecrB n o bpa: oeanrreMc.f, pacre ope ?

24' cxo:rsrco fpaMMoB ItoH saxrr [nrcfl.B cocrorHr4n roruoft Auccorlvaqlra s 1cl l pacrnopa, pH
Koloporo paneu 1 1'/

25.Itrpu nsepluo4eftcrBr.rkr BoAopoAa u a3ara[oJrSrqsHo 6 uonn or(Br4BiureHToB aMMr4axa. Kaxze
_ , o6selau. BoAopola u a3o-taBcryrrr4Jrr4 rrpa 3ToM B peaKrlarc upz H.y.?
26' Pacc'tutairre, rarofi 05reu paorBopa ArrxpoMara l:aJrkrs, c nracconofi Aolefi 0,l2yo(uor.uocrr

1,086 r/ran) lorpedyerctl Ans flplrrorotsnonus 1,5 r pacrnopa c Monrpnofi rouqeHrpaqueii,
panHofi 0,05 nro:rsh.

27 'Kattsw o6reuoru BoAbI c.reAyer pas6arurr 1 I O,lYo-noropacrBopa yrcycuofi Klrcrorbr rrsrlonyqeHrrfl pacrBopa, pI-I moroporo paBeH 3? (Ita,rc.= 1,g l0-s)



28.IIpu n:ai'riuo4efi crBLrr KI4cJIopoAa r4 HeMeraJrJra r43pacxoAoBaHo l,I2 tKrrcnopoAa (H.y.). On-
peAenllre KoJII4qecT'Bo MOJIb 3KBLIBaJTeHTOB rron) {eHHoro oKCrrAa uervrera;lna (IV),

29.BstIil1I'c.[IrTe, KaKyIo Maccy pacrBopa coJII4 c Maccoeofi,4oleft 5Yo crcgyer B3.rrrb Anr rrpr4fo-
TOBJrerFilrr 150 r pacrnopa rofi xe conl{ c uacconofi 4oleft, panuoit2yo.

30' Cr<om,xo rpaMMoB yrcycuofi Kl,Icnorhr cneAyer ro6anzm t I n pacr"opa yKcycHoft xucrorrr,
pH rcoroporo paBeH 4, vro6sr rroHr.r3r,rrb BeJrrrqr4Hy pH 4o 3,5?

31. K pac',lnopy, coAep)KalqeMy 1 r agourofi Kr{cJrorbr, npu6anutmpacrBop, coAep)Karrlnft 1 r
rl{ApoKcl{AaHarpvfl. Kaxas peaKIII4t cpe.4bl nonyqeHHoro pacrBopa? Crom,xo MoJrb grgprBa-
Jrer{To.B HVTpATaHarpufl [onyrreHo B p*ynbrare 4anuoft peaxqrara?

32. Pacreop xJIopI4Aa )I{ene3a (II) c rcoHqenrpaqueft 0,1 r'ronr,/n cMerrraJTz c paBHbrM o6renou
pacrBopa xnoplrAa KeJIe3a (III) c KoHIIeHrpaIIueft 0,5 volrfu. geruy paBHbt Mon{pHbre KoH-
rleHTpitrlr4r.r B errlecrB n o 6pasonanrreMcr pacrnope ?

33. Brrquclzre pH 0,01 M pacrBopa rpIApoKcI{Aa rrr4Tkrs.u 0,01 M pacrnopa fr4ApoKcr4Aa aMMo-
uus. cl6r,scHr4Te palnrrrrr4e B 3HaqeHprrx pH 4rrs 3Trrx pacrBopoB.

3'1. Olno n ro xe KoJII4qecrBo MeraJrna coeAr,rH.f,ercs c 0,200 . n"aoopo4 au 3,I7 | oAHoro rr3 ra-
JIOTEHOB. ONPE4EIZTE MOJI{PHYIO MACCY SKBI,IBIUIEHTA IAJIOTCHA.

35' Crvrenril]r4 240 nrn 10o%-noro pacrBopa corsHofi KrrcJrorbr (unorHocrr 7,049 rlwl u 160 nrl
5n. par:rnopa colsuofi KIrcJIorhI. Karcoea Mon{pHar KoHrIeHTparIar lonyqeHuoro pacrnopa?

3 6. Herconopoe KonI4qecrBo MeraJIJIa, MoJrflpH a5. MaccagrBr4BaneHTa Koropor o panna 27,9 r/rrro6,
Bbrrecrrtrer 0,7 n no210poaa (n.y.). oupe4enzre Maccy MeraJrJra.

37. Karcofi o6rent 0,5n. pacrnopa cepnofi Kllcrrorbr cneAyer 4o6anam x 1 r 0,11n, pacrnop aroir
xe KncJrorbr lrrr flonf{eHuq 0,2u. pacrnopa?

38. Brrquc'nure pH 0,05M pacrBopa asorHofi KktcJrorhr z 0,05M pacrBopa yxcycnofi KrzcJrorbr.
O6rsc nure pa3nrlqr{e nonyrreHHhrx 3naqeuzft .

.J9. Merzurn uaccofi 1 r coeAIzuf,ercfl c 8,89 r 6porvra u I,78 r cepbr. Onpe4enure MonrpHyro Mac-
cy 3KEIdBaneHTa MeTaJIna.

40. crr'reruzrHlr 800 nal 3u. pacrBopa fr4IpoKcr4AaKurvts.u 7,2 t l2Yo-uoropacrBopa rr4IpoKcr4Aa
r(aJllrfl tlnriornocrr, 1,100 rinrn). Oupo4enure HopMuurbHyro KoHrleHTpaur4ro nonyqegHofo pac-
TBopa.

41 . oupe4'sJrlrre Maccy fI4ApoKcI{A a Harpvs., r4crroJrb3oBaHHofo rns [p[roroBJreHr.rrr 200 wt pac-
TBopa ruApoKcrrAaHarpvrs, ecnz pH sroro pacrBopa paneu 12.

42.lIpuBCrccraHoBJIenuu5,l roKcI4AaMeraJrJra(III) o6pasoBirnocb 2,7 rnogat Onpe4err4reMo-
JltpHyro Maccy sKBrIBilJIeHTa v MontpHyro Maccy MeriurJra, ecnv MonfipHas.MaccagKBr4BaneHTa
BoAbr paBHa 9 r/naolr.

zl3. Crorulo nLIrpoB 8n. pacrnoparl,IAporct4raRanarflcneryer 5o6ayurrx5 r 3,2H. pacrBopa
rr4lpoKcrrla KaJrLrfl Ins nonyqeuus 4 n. pacrnopa?

44.Pacc'i'urafire MontpHylo Maccy SKBIdBaJIeHTa Kr4cJrorbr, ecrurna neftrparr,r3arlr4ro 9 r ee r.r3pac-
xoloBaHo 8 r rz4por<cvnanarpvs'

4f 5. CrvrenraHu 3 n 0.1 M pacrBopa $ocsopuofi KrrcJrorbr c 2 t 9%o-Hofo pacrBopa rofi )Ke Kzcno-
rrr (uornocrr 1,05 r/nan). Brrqzcnzrb HopMaJrbnocrb flonyqeHHor.o pacrBopa.

4'6, 0,05 Nz{ pacreope ulraHoBo.qopo4nofi KrrcJrorbr crerreHb ALt ccorlr4 arl uu payua 1,26 I1-a . IIpu
lcaxoft F:oHrIeHTparIZr{ pacrBopa oHa yBenunurcx u 5 paz?

47, onpegernl4Te MontpHylo Maccy sIGI4BaJIeHTa Meramra, ecJrr,r us 48,15 | efo or(cr4Aa Mo)KHo rro-
nyqilTl 88,55r efo HI'ITpara. B coe4uHeHrltx MeraJrJr [porBnser crerreHb oxwcrenus 12.

48. Cxonrxo MI4InI'IJIIItpos20o/o-I{oro pacrBopa consHoft rzcnomr (nro:urocm 1,1rhrn) cneryer
4o6anu'rr' x 4 t 0,6 H' pacrBopa corsHofi Kr4cJrorhr Anr rtonyq orrun I n. pacrnopa?

49.Karc a3r{eHurcs pH 0,03M pacrBopa Iqaeelenoft KrrcJrorbr HzCzOqnpr,r pas6aureHr.rr4 ero e 10
pas?

Peiirlurr-rc onrpo;ru J\b3 :

l. Paccqzlarb rrpr T:298 K norenqaarbr eneKTpoloB;
Oupe4ennrb KaroA kr arror,



Hanzcarn ypaBHeHI'It ilpoueocoB, rlporexalorlrrx Ha KaroAe r4 aHoAe n pa6orarorqeM ranBBaHz-
qeCI(OM 3JetvfeHTe;

Hanucam cxeMy raJ'IhBaHnrtecxoro gneMeHTa:

Br,r.lraclrarr, 3nC enervreura.

Ni / 0,01M NiSO.1 (yni'*:0,895)
Pt,I{2 / HCI pH:2 (Tu*= 0,904;.

2' Karue BeruecrBa 14 B KaKI4x Kon[qecrBax BbrAen-src{ Ha yronbHhrx 3neKTpoAax ilprr npoilycKa-
HI'Iu floorotrHHol-o roxa cunofi 2A n reqeul4e rpex uacoB rrep* eolunrfi pacrBop cyo"6ararr"-
rerr (II)?

3. flpn nponycKaHl4l4 rrepe3llaclnaBJrenusrfi rr{ApoKcrlr KElJrbrIr,H roxa cnnofi 6,42 Ae reqeHne 5
n'rau" HaL aHoAe BbIAeJIuJIocr aJ72 rI K[cnopoAa, r43MepeHHofo rrpr{ HopMaJrbHr,x ycnoBLt-,rx.
Brt'racrzre Maccy KuLrI6III4.g, BbIreJIIiIBrrref o cg IIa Karo,IIe.

4' llpw npolycl(aHl'I' r{epe3 pacnnaBneHurrii xropuA HeKoroporo MeraJrJra, MoJr.f,pHa.a Macca Ko-
roporo :27 rlwollr, rorca cvnoft 3 A e re'{eHr,re 30 uzn. Ha Karo.4e Br,rrenr4nocr 0,504 | MeraJrJra.
Karon 3iirps.I r(arr4oHoB grofo veralna?

5, [tx ilaplr Meranroe: Sn - Cu
1) onpe4ennte, xarofi lt3 MeraJlJron 6y4er oKlrcJr{Tr,c-fl rrprr Koppo3t4r4 B cpeAe c pH:6,
2) wanutuure ypaBHenr4.f, aHo.4Horo rz KaroAHoro npoqeccoB,
3) npe4rroNnre Ant{ KoppoAl4pyroulefo MeraJrJra aHoAHoe }r KaroAHoe rrorpbrrve (o6r,rcHzre
ceolZ nsL6op).
oupe4elnzre KaKrIe Koppo3I4oHHbIe npoqeccu 6y4yr rrporeKarb [pr, Hapyne'r{r{ crrJrorrHocrt4
rrpeAnolr(eHur,x noxpurrrafi .

3auuuu're ypaBHenrrr peaxqufi .

6. Paccqzrarb rrpr4 T:2gB K uo:renqzarbr 3neKrpoAoB.
Oupe4ellrrb Karol a aHor.
F{anrzcars ypaBHeI'II4fl npoueccoB Ha KaroAe u aHore n pa6oraroqeM ran6BaHLrqecKoM oJreMeHTe.
Hanrzcarr cxeMy laJrbBaur4qecKor.o gJreMeHTa.

Br,r.{Hcrz:rr, 3l{C slenlenra (E).
Cd / 0,01 M CdSO+ (ycd'*:0,4)
Pt.I-I2 / HzSO+ pH:l.

'7.Pacc'wnarb rpri T:2gB K noreuqniursr oneKTpoAoB.
Onpe4e:rurb KaroA 14 aHoA.
Hanncarr ypaBHeHl4fl rlpoqeccoB Ha Karore Lr aHoftee pa6orarorueM ranbBaHr4qecKoM sneMeHTe.
Hanrcarr cxeMy tarbBaHkrqecKoro gJIeMeHTa.

Btrqmclrzlt 3l{C eneueura (E).
Pb / 0,01 14 Pb(1.{O3) r. (yra2*:0,5)
Pr,H2lTIC| pH:3.

E. Pacc.{ula;rb rrpvT:2g\ K lorenqzaJrbr eneKrporoB.
tOnpeAenzrb KaroA H aHoA.
Hanzcarr ypaBHenufl nl)oqeccoB Ha KaroAe 14 aHoAe e pa6oraroqeM fanbBaHr4rrcoKoM gJreMeHTe.
l[-Ianucarr cxeMy faJrbBaHr4qecrofo gJreMeHTa.

Bbrrzc.ur4rs 3/{C sneuenra (E).
Cd / 0,0i l4 CdSO4 (yca'*:0,4)
Pt, H2 / H2SO4 pH:l.
9,- Pace.rzlarr rrpu'I':298 K norenqnaJrbr sneKrpoAoB.
Orrpe4enarr, Karol H ar{on.
I{auncau'/paBHeHI4s npoqeccoB Ha Karone rr aHOAe e pa6orarorqeM raJrbBaH7qecKoM oJreMeHTe.
Hanracars oxeMy raJrEBaHr4 qecr(oro oJreMeHTa.
Brorqzcnnrr, 3[C enelaenra (E).
I'b / 0,01 Nt PbOIO3)z (ypu2*:0,5)
I't,H2 / HCI pH:3.
10, Paccqprrarb rrpr4 T:2c)g K uorenqzarbr 3JreKrpoAoB.
Onpe4enHlb Karo4 A alron.



HanrzcaTr ypaBileHzrfl rlpoqeccoB Ha Karo.qe 14 aHore n pa6oraroqeM f.nbBaHr,rrJec*oM gJreMeHTe.
Haniacarr cxeMy raJTbBaHaqecKoro gJIeMeHTa.

Brr.rracrrlrr, 3!C enelteura (E).
Fe 1A,002 M FeClr (yr.r-:0,54;
Pb I 0,002 M PbG{O3)z (ypu2*=0,81).
I l. !:u rapr,r MeraJrros: Fe - Co
I) onpe4elzte' xaxofi I'I3 MeraJIJIon 6y4er oKr4cJr{Tbcf, npr4 Koppo svvt Bcpe.4e c pH:4,
?-) uanmture ypaBHeHufl aHo4Horo r.r KaroAHoro rpoqeccoB,
3) npe4n'rNp[Ie Ans' KoppoAl4p]Tolrero Nleranna aHoAHoe 14 Karo.4Hoe fioKpbrrrre (o6rxcuzre cnofinuSop)' onpe4emnre KaKue Koppo3l4oHHbre npoqeccrr 6y4yr nporeKarb npu HapyrxeHr4r4

crrJrorrrErocrra rrpeAnoxeHHbrx norcprrruft. 3anzllrzre ypaBHeHr{fl pear<qrafi.
12. lnx rapbr MeraJrJroB: Cd - pb
1) orpe4enzre, raxort [l3 MeraJrJron 6y4er oKr4cJrrrbc, ilpr,r Koppo 3vrLr Bcpene c pH:6,
2) nanumure ypaBneHr{.q aHoAHoro r4 KaroAHoro rrpoqeccoB,
3) npe4noN4Te ilns'KoppoAlrpyroqefo Meranna aHoAHoe 14 KarorHoe rroxphrrr.re (o6rxcuzre ceofinrr6op)' onpe4emlle KaKHe Koppo3lroHHbre npoqeccu 6y4yr nporeKarb npr.r HapyrreHr4t4

crrJrorrrHocrr4 rrpeAnolKeHHr,rx rorprnzfi. 3auuruzre ypaBHeHr4_{ peaxqvfi,
1-l' Bun ilpoBeAeH 3neKrporrl43 Bol{Horo pacrBopa.ynt,puru oJroBa (Il)(enexrpo4u rpaQzroe'e):

HaIIa[[4re ypaBHeHuA pearqzfi, npoTeKaIoqI4X Ha 3neKTpoAaX; olpelenl4re KoJrrrqecTBa Be-rqecrB, BbrAeJrr4BrrrkrxcflHa aHoAe rr KaroAe npn cane T.oxa25 A sa 0,5 uaca.
iz[' BrUr npoBeAeH sJleK'rponr3 BollHoro pacrBopa cynrsara ueaz (II) (erer<rpo4u rpadrzroerre):

HarlaillI4Te ypaBHeHu{ peaxqafi, npoTeKaIoqI4X Ha sneKTpoAax; olpe.4enl4Te KoJrr4qecTBa Be-
III9GTB' BbrAennBlrruxcs.Ha aHoAe 14 KaroAe npl4 cr4ne rorca 10 Aza2,5,a.

l5' 9epes pacrBop HkrrpararByxBilreHTHofo MeranJra [ponycrr4Ju4 ToK culoit2A. s reqen uu 40
fr,rr{H., rrplr groM BbrAenr,rnoct 4,992 z MeraJrna. Hagsarr corE,.

l6' B 0,1 H' paorBope colsuofi KI4cJnorbI orlyqeHbr rro orAeJrb'ocrr4 Me.4Ha.rr , cepe1pnuatv soJro-
Ta'fl [poBonorv ' Karcas ilpoBoJroKa 6y4er KoppoAr4poBarb c Bonopo4Holi 4eno,upra za\uefi?
I cu : + 0,i54 B; e Au : + 0,348 B;
qAg : +0,277 B; Q Hz :-0,059B

i7' B rar<oh cpe4e rIpI4 Hapy'''eHl4t4 oJIoB.tIHHofo rroKpbrrt4r xeJre3o 6y4er 3aulu.qeHo 6olee na-
nexno?

Tac'rnop ,B
3t-:r_.ttQt
0,1 rr. NaCl
0,1 n. NaoH- -i1,161 _o,l2g

18' Kar l4sn[eHsercx pH pacrnopa B ]rpI4I{aroAHoM npocrpaHcrBe np,u 3neKTponvse BorHoro pac-
TBopa xJropr4la rcwms?

i9. Kaxofi rpoqecc nporeKaer Ha KaroAe npr4 oneKTponr.r3e BorHofo pacrBopa znrz?
20' Karcoe l:orlzqecrBo Bonbl Mox(Ho pa3no)ru4rb, ecJr4 rrepe3 pacrBop asornofi Kr{cJrorbr nponyc-rarr 1 Ir elerrpuveo:rna?
2l ' )KenesHble /{eranl4 rIoKpbITbI rlo orAenbHocrrr HkrKeJreM, xpoMoM a KaAMr4eM. Kaxoe rroKpbrrr4e
- e 3o6-w pacrBope xnoprrAa Harpr4, 6y4er aHoAHhrM.
22' r{axoit crI4JIbI .{oJIXeH 6r'nl tou, oro6", sa 4 ,tacasneKTponr4sa cyrmsar a Kurrrfly raro4a o6-pa3oBanoor, 22,44 | eAKoro rcastns?
23'Kax I43'le'sercn pFtr pacrnopa B npI4aHoAHoM rrpocrpaHcrBe rrpz oneKrponr4se c rpa6uroBbr-

MI4 3nel(rpoAaMr4 B OAiFro|o paCTB opa rr4lpoKc uga xastun?
24'fIpu Koppo3I{I4 naryHl4 e 0,1 H. pacrBope co:r.suofi Kr.rcnorbr npoxoAr{r o6ecqznrconauze (pac-

TBopeHue qzura). I{aroft npouecc nporeKaer Ha MeAHbrx yqacrKax MerHofo cnlana?25' Bnt'rucnarr o'n'c' v HarlI4carb cxeMy faJlbBallzrrecKofo 3JreNreHTa, cocraBJlellHofo I433neKrponoB:
Pt, H2 ltl,lH HBr y:0"9
au l0,0ttrrt AuNO: y:0,1



Kourpo;lrHl'Ie Borlpocbr AJIfl npoBeAeHrrfl rrpoMelr(yroqnofi arrecrar{rru (alc:auena):
l. Crpoeuue aroMa' flannoe KBaHToBoe qrrcJro: Quszuecrvfi currcr, qucneHHbre suaqeHz.fi. oc-

HoBHCre rz nos6yx4eHHoe cocrosHrle aroMa.
2. Tenl0nofi s$$exr xllMl,Ir{ecKoii pearquu. 3xsoreprvr}rqeKr,re Lr sHAorepMlrqeoKr4e peaxqzz. 3a-

xos fecca.
3. Crpoernue aroMa. Clp6rzranruoe, MarHrdrHoe r4 crrrrHoBoe KBaHToBbre qr4cJra: (lusuuecxuft

cMbIcJI' qI4cJleHHbIe 3HaqeHl4fl. 3nerrpounue op6uralu.Vlx reoMerpr.rqecKarr Soprua v oprreH-
Taqr.rJr B rrpocTpaHcTBe.

4' CaltoupotzseorlHrrft xl4l{llqecKl4ft npoqecc. 3nrponur crrcreMbr. Bropoft 3aKoH TepMorr4Ha-
M14KI4.

5, crpoeHue aroMa' 3lerrponnrte op6zra-ru.flpanuta3arroJrHeHr.rs: [pr4Hrlr4rr Haprrr,res'neit
gHepr'r{I4, npaBr,rno KneqKoecKo f o, npr4Hrluu rlayma, lpaBrzno XyH4a.

6" Ycron'zs caMonpol43BoJlbHoro lrporeKaHr.rr xuMvqecK[x peanqzft. 3Heprzr ln66ca.
7 ' flepuo4zvecrrafi:aroH,{.IzLMenaeJIeeBa. flepno4zuecKa: czcreMa 3JreMeHToB rcan rpa6zve-

croe u:o6pDKeHI4e 3Tofo 3aKolla. @usuqecrzft cuucr HoMepa nepr4oAa, rpyrrrrhr r4 noArpyn-
IIbI.

8. cxopo crr xr4Mr4qecKo fi pearu1um. 3aszcralaocrr cKopocrr4 peaKrrr4r4 or
rrlr4X B,e[€crB: 3Hepfr4r aK'frlBarlurr xrlMkrqecr<ofi peaxqur{, ee cBr3b c

cpo4cTBa K sJreKrpoHy.

rrpkrpoAbr peafvpyrc-
HoHcrauroft cKopocrr4

xrzMr.r{l ecKoft pear<qr,rz (ypanueHrae Appeuuyca).
9 . Ilepuo4r'r uecrcze csofi crBa gJreMeHToB : sHep Hs. uollga\vpr, sHepfr4fl

I4:nreneHrae ceoftcru B nepr4oAax u rpyrrrrax
10. Cr<opocrb xLIMl4qectcofi pearcquu.3asucuMocrb cKopocrr.r peaKrlr{r4 or KoHrlerrrp aL1gau pearn-

pyrcuxlax BerrlecrB (runeruvecKoe ypaBHeuze pearqzz).
1 1' Cropocrb xlrMl'Iqecrofi pearcquu.3anucuMocrb cKopocrr4 peaKrlr.rr4 or reMrreparypbr (ypaBHe-

Hne Bemr-fo$1pa).
12.. frepuo.4lzrrecKlIe ceoficrna gJIeMeHToB: 3neKTpoorpr4rlarenbHocrb, oKr4 cJr lrrerrr)Has.rr Boccra-

H OBr4 TeJrbHafl aKTr.rBHo crr. llgrueueuze ceofi crB B rrepr4o ilax v fpynnax.
13' llepnufi 3aKoH TepMoAIzHaMI{KI4. 3nramnzs repMoAlrHaMz-{ecxoft cr4creMbr.
14'. Xuvu'tecratr cBt3b. Konn.IecreeHHbre xapaKTepr.IcrplKrr xr,rMrlqecKo fi. ceszu:3Hepr[r, ArrkrHa,

BaJreHTHbre yfJr6l.
[ 5. Bropoii 3aKoH TepMOAI4HaMzrz 3urporrrr{ TepMoAugaM[qecxofi cracrevu.
[6. Konani:HTHas cBt3b' Meror BiuIeHTHbrx cnxsefi. O6nreHurrfi MexaHr43M o6pa^:onanus.ycrosus

Bo3HrIKHoBeHr4fl o- u n- cssseia.
17. Heo6prIrI4MbIe u o6parranthle xI,IMZqecKr,re peaKrlntr. I4gueneHue cKopocru nparuofi u o6par-

Hofi pearqufi s xoAe peaKIILII4. XzNarlqecrcoe paBHoBecze. Koncrarri*u*rrrecKofo paBHoBe-
cus. cnsss KoHcraHTbr paBHoBecr4r c r43MeHeHr4eM gHeptunfnl6ca.

18. Konane)HTHaq cB-t3b. Mero4 BaJIeHTHrIX cnssefi. {onapuo-arcqenropimrfi MexaHz3M o6pasona-
uzs. floH.f,u4e Aonopa u aKrlenropa.

19. o6pnttMble xvMlzqecKl4e peaKIIIry, XzNrra.recroe paBHoBecr4e: BJrr4flHrre rr3McrreHr4.f, KoHrIeH-
TpaIlIzI4 BeIIIeCTB' IpI'IHI4MaIOIII4X f{aCTI{e B peaKIIlII4, BHeIIIHefO AaBneHI,It U TeMrlepaTypbr Ha
co cro-st{r4e xil Mr4 qecr(oro paBHoEeCZx. llpraHqzn JIe lllarenre.

2,0' KoeaJreHTHatI cBt3b. Mero4 BanoHTHbrx csssefi. lu6pn1nzaryrrf, aroMubrx op6zrarefi: nous-
TI4e, Br4,4br, reoMerpr4rreQKar Qopnaa MongKyn c rra6pu4urrrr,ru op6uralxuu.

2l' Pacrnoprr' PacrnopeHlze. cnoftcrsapa-:6annennbxpacrBopoB HeeJreKTpoJrr4ToB:AaBneHr4e Ha-
cbIrIeHHbIX [apoB pacrBopr4Tenfl,Ha4pacrBopoM (:arcon Paynx), TeMrreparypa 3aMep3aHrrfl a
TeMrrep aryp a r.r4[relJlrs. pacrBopoB (cne4crniax r,r3 3aKOHa paynx).

22. Kottln|,tteKcHbre coeAIzHeHIz.s. ocHoeHrre rroJroxeHr4r Koop,4r4uaqzonuofi Teoprrr4 Bepuepa:
crpoeHlle n npldpora cnsseft B KOMIrJtreKcHbx coeAurHeHLr{x. Knacczfuxaqr,rf, r(oMnJreKcHbrx
c o eArzr{ (lHr{fi . Zs o rra epnr Ko Mn JreKcHbx c o eA uwenuit .

23' Kovnn€)KcHble coeAI4HeHIzs. MeroA BaJIeHTHhrx csssefi. fu6pmgnzarlr4r aroMHrrx op6urarefi
KoMnJleKcoo6pasoearena' llpocrpaHcrBeHHoe crpoeHue MoJreKyn KoMrrJreKcHr,rx coeAr4H enufi.

24. Pacrsopu' PacrnopeHl'Ie. Ceoficlna pas6aueunuir paatoupoB HesJreKrponr4ToB: ocMorrrr{e-
cKoe AaBneHue (saxoH Baur-fo$Sa).



25' KoneneH'rHaq cBt3b' Mero4 BaJIeHTHrIX cnq:1eft. cnoftcrna KoBaJreHTHofi ce.f,sz. Jlora,ruso-
BaHHtu pr AeIoKanIt3oBaI{Ha, KOBaJIoHTH AA CBs3b.

KoBiureHTHafl cBr3b. ,{nnolsHuft lrouenr r{ aO_
Hocrr4 KoBaJrelrrH oit csxsu.

IeneHVe CyMMapHOro Ar4nonbHoro MOMeHTa.
oneKynbr rr ee nonrpHocTr4.
rl4qecKofo rIoJI.f,: ocHoBHbre rroroxeHu.f,. Cnerc_

Tp oxz MHqe crcuit p ng nr4raHAOB. oXpacra KoMrrJreKcHbrx co e.4r4Henzfr .

29 ' Paqsopbl SneKTpoiII4ToB. ocuosuhre nonoxe'r4r reopr4rz gJreKTpom4rn.{ecxofr 
Ar,rccorlr4aur4lr.cnlrurre u cra6sle sneKTp onr4rrr. creneH r r"raoqruqr{r,r orreKTpoJrpr roB.

30' Kon'rn'neKcHble coeAI4HeHI4x. rlone4euve npnpacrBopeHr{rz. llepnuuH aflu B,ropuqHa, A'cco-
r\uar\M: fl,. KoncraHra necroft xoc'rr4 KoMrr JIeKcHbIX COe4raHeHzfr .

3r'vrosnax cBt3b' vcronz.s 14 Me)(aHI'r3M o6pasonaHu.a. Crenenr r4oHHocrr4 cB.rr3r4. csoficrea
rror{HCft cRfl3yr.

32' /[accoqvar\r4fl cI4JIbHbIX sneKrponuros. AxrznHa{ KoHrreH Tpar\r4fl.KoeSSuqneFrr aKrr.rBHocrr4
r4otrJoB, efo cB{3b c ilouuofi cunofi pacrBopa.

33 ' {zccoqlrarJrrfl cna6r'rx gne*Tpon'ron. Kollcr aHTa rvccor\prarJnv. cessr KoHcrarrrbr Arrcco-
\naLWkT 14 crerreHr4 IIZCCOq[arIuu (saron pa:6aueHzx ocrnanr4a).

34' {zccoqvrauvs. Borbl. Konc'raHra ruccour4arir r4 BoAbr. tr4oHnoe npor43Be/(eHr4e BoAbr. BoAo-po4nrut u n4I{poKcr4ll,Hufr rroKa3areJrr4.
35' I\4erannrFle)Kafl cB.s3b. MexantasNa o6pasonauus. cnoftcrea MeraJrJrvqecxofi cB,r3t4 

"36' Pacre0pi'IMocrb MaJIopacrBopIrMbIX coeArrHeHrrrl. flpoz:eeAeHae pacrBoprrMocrr4.
37' MeNr'roneKyntpHoe BaI4MoAefi'creue. Ban-4ep-Buu]r".o"", czJrbr. opzeuraquoHHoe, vHryK-

IJI{OHH0e, Iucnepcl4oHHoe B3al4Mo4ericrnze: ycnoBl,Ie Iz MexaHIz3M Bo3Ht4KHoB eHvq.
'38' Meruni4qecKrre 3neKTpoAr,I. MexatrusNa Bo3Hr.rKHoBeHr.rr gneKTpoAHofo noreHrlr,raJra. vpan-

HeF{I4e HepHcra' farlnaHu'recxzfi oJIeMeHr [auuet*flico6u. 3ner<rpo4er4x(yuaq czna (D[C).
'39' 3rrexrpoxl4MllqecKaa Koppo3rr{: [p[rrl4Hbr BosHr4KHoB eHnfi.,MexaHI43M rrpoqeoca, MeroAbr 3a-

rru4Tbr.

'{0' MextuoJleKyntpHoe B3al4MoAeficreue. Bo4opo4ua.a cBr3b: yanoBrtfl.z MexaHr43M Bo3HaKHoBe-
HI4g.

zl i. 3nerupoJl43. Karolnrre npoqeccbr.
z[2. 3lercrproJrr43. AHo4uue npoueccbr.

eaKrlrrr4. Mruonenu afl x cpe1Hr{ cKopocrb.
, B Jrr4_rfiorrlr4e Ha cr(opo crr, xr4 Mr4r{ecr<oit peaKrlt4 14.

TaBar\urr4 p eaKrlrr rz. VpanHenze Appeun yca.
, BJII,rtIouIae Ha cKopocTb xatvl4rreclcofi peaKIIIII4.

cnoxH*rx peanqzft. 
Herurlec*lre ypaBHe'zs. lionrrrr4e npoc'rbrx r.r

46' xutuu't(lcKa' KrrFIerI4Ka. ocuoeurre $axropu, Br,nsrculr4e Ha c*opocrb xr4Mr'r{ecxofi peaxqzra.
3 aBacrzrvc ocrb cKopo crr4 peaKrlr4rr or reMrreparypbr.

47 ' X,*u'aocKat I(I4HerLIKa' Karanzs. Bnr.f,Hr4e KaraJrr43aro pa HagHepr-r4ro a.T'Bar\vflrpeaKrrrzr4.

7 . YTIEEHO.MET OAI4TIE CK OE I4 I4HO OPMAUI4OHHOE
o E E C IrEqE H 14 E Ar4CUr4IrJrr4HhI

xu}'nufl
Otcuonnaq,[r{Teparypa:

1. En$znron 8.I4. Ocuossr oduefi xvlurLrv, M.: I4H@pA_M, 201 5"260 c.rexy B.rrfY)
2' znanoe ll.f" 

_feea o.Ftr. Heopra'k*ec*afl xuMu'. Kparrzrz rypc. M.:
c. (aocryn qepe3 6lrdlnorery' B:rfy)

(4ocryn qepe3 6u1tuo-

I4H@PA-M, 2014,256



3' tr4nairoe 8.f., fesa O'H. OuroBbI xr4Mr4r{. M.: ZH@P A-M, 2014. 560 c. (nocryil vepes 6ra6-
nvoreKy tsrl'V)

/lono.nulmeJrbrrafl irrrreparypa:

1' En(furr'ron B.h., Eepexuoft A.14,, Arrarzna I4.8., A.I4. -flpomuucr<uir A.14.. O6rqas 14 Freopra-
Hr4lrecKa"fl xr4Mrrs. M.: AEPZC,2012,286 c. (4ocryu qepe3 6ra6rurorexy Bnfy)2' CeNreHona I4.8., @lopl'IaHoBr4q f.M., Xopourunon A.B. Kopposrar 14 3arr\nraor ropposun /floa pel. II.B. CeueHoeofi' M.: @I43M ATIII4T, 2010,416 c. (aocryn trepe3 6z6nzorexy nrivy3. Ilwguw P.A. CnpanorIHIII( no o6rqerl rz Heopraur.{.recnoft xrnMLrv.M.: KoloC, 200g. 2g0 c.
(4oc'ryn qepe3 6z6nuorery Bily)
4. Cynollon A.8., Hutconrcrzff A.E. O6rqax xvrMvtfl.. CIIS: Xuura sgar,2007 , 624 c (aocryn qe-
pe:t 6u6tuorery BnfV)

l[Iporpanantroe o6ecnerreHue ra I{HrepHer-pecypcbr.

1 . hfip4"luuny5g:r1ls*goul

2. i:epJZ$r lYJllLikJib,ru,'

3. lritp:/i'

4 . lLrp_-i1l:*:flp:*lgaqsis/

J.

6.

7.

8.

9.

10.

lt.

hluj:,i-24"6ZJ_19,2J

b uru/:ry::rudc,altgru r.s$y-.-bgu. b ylq lqrcnj,,fu.illiexrJIlr
7

n

lrltp:/r'r

htft r*h& sr:rtEq,LClj_rft sp k

[t1p:/,'wrvw. chem.g1g1.r. sur'rus

trfl p:,trfu :lr.frxrsd;-r*'uslib*&im

l$tp-lrywWeleevi s r. e.0 mi

fu $-;1-uruiy.u-sp-bh$rJil1

+Iebass'idgpts

12..

13.

14.

8" MATEPI4AJIbHO-TEXHUqECKOE OEECIIETIEHI4E
Ar4CrIUIIJrr4Hbr

XUMUfl

Ilpu vr'enupl neKIII{o]{Horo Kypca I4crlonb3yercl znsopMar\lrfl.,rrpercraBneHHa.f, Ha clafigax.
3agauu't AJrg rIpoBeAeHI'It KoHTpoJIbHLIX pa6or 

"arrorr"a)*orc.fl, 
B ToM rrllcJre, B 3JreKTpoHHoM

BapuaHTe.

JlaSopar:opHrre pa6orbl Br,IrorH-aercr B ra6oparopzra r<aSe4pbr xr4Mr{r4 BrfV.



Pa6o'{as npofpaMMa /tI4CII}IlnI4I{bI COCTaBJTeHa B COOTB ercrBr4vrc rpe6onan uflMlofoc Bo uo
HarrpaBneHuro 28. 03. 0 I HaHorexHoJrofr4rr rz MT4KpOCUCTeMHaq rexHr{Ka.

Pa6ouyro nporpaMMy cocraBr4n K.x.H. AorIeHT cnrapnona H.H.

K.X.H. Cr.H.C. ra60paropr4uxvrMLr-c'ecKoro aHurv&a@fEy <(De4epanrurrft qeurp
orHbrx) Bonsnraxoe [.C.

flporparr'rua paccMorpe*au o4o6peua Ha 3aceAaHzz ra(fe4p brxvrMu'r
flporoxor Ns 7 or 2 roga
3arreAyrorurafi ra$e4pofi /Klxrzn B.A./

Pa6o.rar [porpaMMa n o4o6pena Ha 3acelaHrzz yue6no-Mero,qr4rrecroft xouzccuH
HaripaBneHus 28.03 .0 1 Hanorexno rorr4n 14 Mr4 KpocucreMHa.f, TexHr4Ka.

flpororor Ns// o.r pX, e*. 20.

[IpelceAaren]; KoMaocr4r4

(@UO, no.4nzcr)



JITI C T IIEPEYTBEPXAEHI4,I
pAB O rrEil IIp orpAMMhI AIt cqu [JrI4Hbr

Pa6oqa.a rporpaMMa o4o6pena na
Ilpororcon s u"ourrrriaQe4prr Jrl! T
3ane45rrorqrafi ra(f e4pofi

Padoqar [porpaMMa o4o6pena na
llporomon 3ace Aalvfr. rcaQ e4prr J\b
?^-^*-._^_-3aneAyrouzfi xafte4pofi

Pa6o.ras rporpaMMa oAo6peHa Ha
Ilporonon sace1alus. naSe4prr Nb

yve6uuft roa
oT roAa

3 ane4yorqr.rft ra(b elpofi


