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1 . rlEnr4 OCBOEHkTfl 4kru[r4frJrr4rrhr

I{ernnan oonoenuff Arlcul{nJruHbr flBJrflrorcrr: o3HaKoMJreHr4e cryAeHToB c ocHoBaMr4 yqeHur o

CTPOEHI4II E€LT{rQQ1B4, TEPMO/II4HAMLIKLI14 KI4HET}IKI4 XI4MI4qECKI,{X PEATqNfi, TEOPI4I4 O6I'IEUTTTX I4 OKI4C

Jrr4'reJrbHo-Boccra-HoBr,rreJlbHbx rlpoueccoB; (poprurapoBaHLre HaBbrKoB rrpr4MeHeHr{fl Teoperr4qecKrrx

snanufr. B xoAe BbrrroJrHeHrar ra6oparopr{bx pa6or 14rrpv perxeur4r4 [paKTr4qecKr4x 3aAaq.

2. MECTO Ar4crll4rrirrrHbr B CTpyKTypE Orrorr BO

nucrJuilrwrHa (<xr4Mlrq) orHocr,rrct K 6a:oeofi qacrv OIIOI,

[aHnrrii Kypc onvpaerct Ha 3:r.ankrs, [onyrleHHbre cryAeHTaMurrpvru3yrreluux Szsuxr't u

MA:I'CMATIZK.t{.

Il o ny.r e n nue c ryAeHTaM 14 3H arrtrfl . n e o 6xo4t't rr.rbr rrpr4 r,r3 yqe Hr4 14

pr{anoB e/le Hr4e Lr rexHoJrorr4q Marepl4 anon >, < O nruqecKz e Marepiranbl
HOTCXHOJIO[I,II4))"

'raKI4X Ar{CqWnI4H KaK (
llrexHoJrorlll,r>, <OcHosr,r

3. KOMTTETtrHIII,II4OEyIIAIOIIEIOCq,OOPMIIPyEMbIEBPE3yJIbTATE
o c B o EHvtfl I.uICJILIIIJII,IHbI

B pesyrtnrare ocBoeldLts. rucrJr4nlrrrHbr cry.4errr ocBar.rBaer cneAyroqrze KoMrreleH:g:a:z'.

OftK-l cuocoSes [peAcraBJltrb areKBarHylo coBpervreHHoMy ypoBHro znattuit HayrrHyro KaprrrHy Mr4

paHa ocHoBe 3flanr4fl, ocHoRIIbIX nonoxeHraft,3aKoHoB r,r MeroAoB ecrecrBeHHr,Ix HayK r4 MareMarr4K
OI1K-3 cnoco6en BbuBJItrb ecrecrBeHHoHayqHylo cyrrlHocrb npo6ren, Bo3Hr4Karorlr4x B xoAe npo-

{teccrzoHa-trHoft 4erreJlbHocrl4, npl4BneKarb Anfl ?IX peureHr4x $raszro-vrareMarr4rrecrufi aunapar.

B pesy.rrrrare ocBoeHtrs. rvcr\urtJll4Hbl cry/reHr ronxeH .4eMoHcrpr{poBarb cneAyrou[e
3yrrbrarbr o6yueHiar:

3na'rs: 3rlarF, gneKTpoHHoe crpoeHrre aroMoB 14 MoneKyJr, ocHoBbr reopvr4 xuMuqecKoit cnsz
B COeAI4HeHI4'X pa3HOfO TLIna, OCHOBHbIe 3aKOHOMepHOCTT{ rrpoTeKaHrrr xr4Mr4qecKr4x I1poueccoB,
Tollbl olrl4catrurr frasonblx I4 xl4Ml4qecKr,rx paBHoBecI,Ifi, xrzMl,ruecKrae ceoi.icrBa onen{errroB pa3nuqH
rp)/lnfln llC r,r ra>r sarlfl{efttrrllx coeAr,Iveuuit, crpoeHr4e r.r ceoficrea KoMrrJreKcHbrx coelr4HeHzfi (OliK-
crlocooeH lpellcraBnflTb aAeKBarHyIo coBpeMeHHoMy ypoBHro znaunfi. Hayr{Hy}o r(aprr.iHy Mupa
ocrloBe 3Halg'Lrfl. ocgoBllbrx noroNeHprfi, 3aKoHoB rr MeroAoB ecrecrBeHHbrx HayK v vraleuaraxn):

Bla4eu': HaBbIKaMH [paxTlzqecKofo [paMeHeHr4r 3aKoHoB xLrM:au rrpr4 rrocraHoBKe r{ pean
3ar\vru 3Kc[epI4MeHTaJIbHbIX ]rccJleAoBaHuft (OIIK-3 cuoco6en Bbu{BJurb ecrecrBeHHoHayqHyro cy
Hocrb npo6nevi, Bo3HI,IKaIoIUTIX B xo4e npo$eccl{oHanbHofi 4exrenr,Hocrr4, rrpr4BJleKarB 4.nfl rrx pem
uux @n:ar<o-M€rreMarr4.iecxnfi annapar);

Ynrern: [pI4MeH{Tb nonyqeHHble 3HaHr4r n o6lacru xrrMnpr Anq ocBoeHurr o6ue
HBJIbHbTX AI4cIIIrnnrIH 14 peileHlzt npoSeccuoIIaJIbI-Irrx 3aAaq (OIIK-3 cnoco6en BbrqBJrrrr, ecrecrBe
HolrayrrHylo cytrlHocTb npo6neu, Bo3HI4KalorUI4x B xole nporpeccuonalsuofi neflTenbHocrLr, ilpr1
Karb Ans r4x pelneHLr a $u: nr o -vareMarr4qecr<r,rft anuap ar).



4. CTPyKTypA I,I COAEPXAHIIE AI,ICUTJII4HbI

XT4MI45

O6uas rpynoeMKocrb Ar4crIZlJu4Hbr cocraBJrrer 5 gaqernsrx eAr{Hlrq, 180 qacos.
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IlompHocrb cBlr-
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Tenarr.rna larGopal'opuux pa6or rro Kypcy
1. Kraccrr HeopraHrrqecKrrx coeAr{HeHlrit (2u).
2. Orpe4ereur4e oKBr4BaJreuruofi Macchr ueranna (4u).
3. lloryuenue pacrBopoB pa3nvqHbx KoHrleHrpauuft (41.
4. K.ouuexurbre coeAr,rH enut (2u).
5. OxucnurelbHo-BoccraHoBr4TeJrbHbre peaxqzra (4u).
6. Orpe4eleHr're pH pacrnopon (4u).
7. fz4porua: co.nefi (2u).
8. 3neprerulca xr.rMr.rqecKr4x rrpoqeccon (2u).
9. Knnerlrra xr.rMr4qecKprx peanrlrfi (2u).
10. fanrnaHr4qecKr4e snenaeHrrr (4v).
1 1. 3ner<rpoXtrMr4rrecKafl Koppo3t4n (2u).
12.3neruponz: (4q).

5. OEPA3OBATEJIbHbIE TEXHOJIOTIII4

flpeno4Hecel{I4e reol)erl4r{ecKoro Marepr{ana ocyulecrBnfle'rcs. c nprrMeHeHr4eM 3JreKTpoHHb
cpeAcrB o6y.reHurI lrpl4 HenocpeAcrBeHlloM npoqreHr4r4.4aHHoro Marepr4ana neKTopoM.

Hexoroprre pa3/len6l TeoperuqecKoro Kypca paccMarpr4 B arorcr c rrcnonr,3oBaHr.reM
olepexarctqefi cannocrosremHofi pa6orur: cryAeHTbr nonyqaror sa1alr4e Ha r{3yqeHr.re HoBoro
MaTepl4aJra Ao efo I43noxeHr,r.f, Ha JIeKrIr4tr.

,{lr oqtlnrz ocBoeHufl Teoperl{qecKoro Marepvura aryreHTaMrr r{clonb3yrorcs KoHTponbH
pa6omr n (fopme KonnoKBr.ryMoB.

6. C)IIEHOIIHbIE CPEACTB A AJIA TEKYIIIETO KOHTPOJIfl YCIIEBAEMO-
C]I'I4, TIPOMEXYTOTIHOfr ATTNCTAUI4I,I IIO I,ITOIAM OCBOEHI4fl NVIC.
rd allJrE4lrhr r,r vqEEHo-MET pAl{tm CKOE OEE CITETIEHT4E CAMO CT Ofl -

TEJIbHOI,I PAEOTbI CTYNEHTOB

Bonpocu Ars ilpoBeAeHufl KoHTpoJrq caMocroflTe.nrnofi pa6orrr:

1, OcHonnrre rloHtlilt H 3aKoHbI xwv,nrr: MoJrb, MontpHar Macca, BarreHTHocrb, crerleHb oxlrcn
HIlfl, 3KIlI4B€ureHT, MonspHa{ MaccaoKBl,IBaJrerrra, (famop gKBrlBaJreHTHocrr4,

onpeAeJIeHI4e MontpFlhrx Macc sKBI4BaJreH'roB c JroxHbrx Beluecrn. 3arco H oKBr{B a-
JICHT'OB.



2. Ksarono-N{exaHl4ErecKafl MoAenb crpoeHlls aroMa. Boruosas $yHxqrzx 14 BoJrHoBoe Ypanne-
uiae. flonsrue op6uranta, f.nasnoe, op6zraltHoe, MarHI{THoe, cilI,IHoBoe KBaIlroBble rrI4cJIa.

Crpyrcr'ypa 3neKrpoHHlrx o6oro.IeK aroMoB. Ksauronrre ypoBHr{ r4 rroAypoBnu. flpannla sa-
rorHeFl[4s 3neKrpoHHlx op6zralefi. I4ro6paxeHl{e oneKrpouuofi crpyKrypbr aroMoB.
Ooprvrynzponra flepuoAuqecKoro 3aKoHa [.IzI. MenaeJreeBa r,r crpyKrypa coBpeMeHuoil lle-
pl{oArlqecKoft cucretuu gJIeMeHToB. 3axoHonrepHocrr4 r,r3MeHeHrrfl ocHoBHbrx xapaKTepr4crr4K
csofficra sJreMeHToB M o.4Horr4rrHbx coeAr4neunft B rreprloAax r{ rpyrrlax.
XuMu.recx ag, cBfl3b. Korrz.recrseHHbre xapaKTepr4 crr4KI,I. Tunsr cBs3IE.

Xaparlepuc'rl,IKa KoIlaJIeHTHofi cs-flsz c noszquft MeroAa BaJreHTHbrx cnsgeit. O6uennrrfi rz

AoHaplro-aKuerlTopHblft uexanuglt o6pasonanzs. CeoftcrBa KoBaJreHuroft csssz,
6. luSpulluzaullfl aroMHlx op6urzutefi. llpocrpaHcrBeHHa.f, crpyKrypa MoneKyn. llopr4orc cu

3I,L o-, ',tt- cBfl.tv. JlorarusoeaHnag, LI AenoKanI,I3oBaHHafl KoBaJreHTHag. cBfl3b.
7. Ilorrpnocrt csrrsefi r.r MoneKyn.
8. Wonnax cBtr3b. Oco6ennocrra uonHofi cBr3t4. llonrpusaqlr.f, r4oHoB.

9. Mgnarnu.recKa.fl cBs3b.

10. MexrvroneKynqpHoe B3al4Mo.4eftcrsne. OpnenraqnoHHoe, r,rHAyKrIr{oHHoe r4.4r4cnepcr4oHrroe
esazuo4efi crBr4e. Bo4opo4Har cBrsb.

I 1. Pacrnolprr. Cnoficrna pa^:6aueHHblx pacrBopoB. flaueHr.re HacbrrueHHoro rrapa pacrBopkrre
HaA pacrBopou. 3arvrep3aHl4e r,r KlrrreHlre pacrBopoB. OcN4orra.recKoe laBnenr4e.

12. Kt:raccu$ zlcaqux pacrBopoB. P acrnoprr sneKrponr4roB r4 HesneKTp onuron. llpoqecc
rrzrl4 rre crofi 4u c co qu arJnu. CreneHr r4 Ko H craHT a glr'c c o\Lra\vv.

13, Oco6ertHocrl{ cITJIbHbIX gneKrponlaroe.,A.KrprsHa;r KoHrIeHTparIr4.r. Koe$$prqzeHT aKrr4
rr efo 3itBr4cr,rMocrb or uonnofi cvnbl pacrBopa.

14. Xapat<repvcraKa pacrBopoB cna6rx sneKTponrzron. ,{nccorJkra\prs. cra6rrx gneKTponrrroB.

xon pa36asJlenuifl Ocrnamaa.
15. fitzccon1fiaLp4tr BoAr'L KoucraHra Azccoul4arlr4r4 BoAbr. Irlouuoe npor{3BeAeHrre BoAbr. Bolo-

po4uuii noKa3areJrb pH. Cnx:r Mexqy pH ra pOH.
1 6 llp oasn,eAeHu e pacrBopr4Mocrr.r ManopacrBoprrMbrx coe4r.rnenuft .

17, fu4ponsg colefi. Oqenxa pH cpe4rr.
18" Ocnosrtl,le rIOHsrI4f xl4Ml4qecxofi repuoAr4HaMr,rKr,r: TepMoAr4HaMvrrtecKafl cvrcrewa, rrapaNr

$yurqrrr, flporlecc.
19" flepnuii 3aKoH TepMoAI4HaMLIKI{, ero npl{MeHeHr4e x raso6apHbrM ycnoBarM rrpoBe ren:afl n

qecca. liaxos fecca.
20. Tepvroxl4Ml4rlecKae pacqelbl Cre4crnue r,r3 3aKoHa fecca. Onpe4eneru4e renJroBbrx eSSe

xvMI,rqe,cKrdx peaxquft npr{ craHAaprHbrx ycnoBrarx.
21, Bropoi,i 3aKoH repMoAl4rlaMnnz. 3nrponut.WzolapHo-rr3orepMr.rqecKlre ycnoBlrs [poBeAeH

npo[ecrla. 3Heprux fn66ca. Hanpaueul{e caMonpor{3BoJrbHofo lporeKaHrrfl lrpoqecca.
22. Xuwz,aecKoe paBHoBecue. Ycroe[s xl,IMr4qecKoro paBHoBeczs. @axropbr, BJra.f,rorrlr4e Ha co-

crortHl4e paBHoBecLIr. flprzHqzn JIe lUareme. KoncrauTa paBHoBecr{q. Ee esauNaocBs3b c
eueplzefi |n66ca

23. Xhwrvt'aec,r(afl KuHerHKa. floHsrze cKopocrr4 xrrMuqecKoft pearqzz. Ee sanzc[Mocrb or npu-
poAbl In KoHiIeHTpaIIHIT peareHToB, TeMneparypu. flopx4oK 14 MoneKynrpHocrb pear<qzfi.
Koncranra cKopoc'rl4, ee 3aBltcllMocrb or reMneparyprr. Vpanneuze Appeunyca,

24. SrcrclprlxlaMl4qecKl,Ie flpoueccrr. 3nerrpo4nrrfi noreHrlr.raJr. VpanHenue Hepncra. farnnan
-recrufi oleMeHT. 3AC.

25. Koppo:r{fl MeraJrnon. Mero4r,r 3arrllrrbr or Koppo3r4r{.
26. Snexrprtnr.rs. KaroAHbre r{ aHoAHbre npoueccbr.
27.3rcxrpoJrr43 0 ar(TLrBHbrM rr HHeprnbrM aHoAoM.
28. OcnosHbre 3aKoHbl sJreKTponusa. llepnufi rz nropofi 3aKoHbr @apa1ex.
29 . flpuweHer.rr4e sneKrponv3a.

Peiiruur-n,ouTpc,il[, J{b 1 ;

1. I{ro xaparrepn3yer KBaHToBoe qucro n?
2. Hanucanr 3HaqeHr,rr Rcex qe'rbrpex KBaHToBbrx qvceJr,qn.fl 3do sneKTpoHoB.

aJ.

4.

5.



3. Hanucart oneKlpoHFll,ro $opvryny MeAn (Itb29), co6nroAas rrpaBr.rno Kreqxoecroro.
4. Pacnpe,qervrb rlo KBaHToBbIM s.refixaN{ 4s23d8 oJrerTpoHbr , 

"o6n 
ogurnpr4Hrlrrrr llayrrun llpa

nuro X'yu4a.
5. r{ro rar:oe gHepfr4s csssu?
6. Pacuoloxturb oJIeMeHTbI B noprAKe yMeHbrrreHrzr onepffitz cpoAcrBa K gJreKTpoHy: Na, K, Cs
Fr, Rb, Li.
7. flpune2;ure npLIMep coeAI4HeHLIs c [or-spHofi ronalenurofi ce-f,srro: CO, Clz, KCl.
8. Karoe riBaHToBoe qr4cro xapaKTepr{3yer gHeprr4ro gneKTpoHa B arolre?
9. Hanucan 3HaqeHV;t qerbrpex KBaHToBbx rrucen gtn2pt gneKTpoHoB.

10. Hanzcarb 3neKrpoHHylo (popuyny crpoHqua,(i\1b38), co6rrcAa-r rpaBr.rno Kleqxoncroro.
11" Pacnpe;IeJILITb rlo KBaHToBrnr s.reftxav.7s"5l" oneKTpoHbr, co6lro4ar rrpr4Hrlr,rn llaynra uflpz
eu.no Xyu4a.
12" r{ro raftoe.4nn4Ha cssgu?
13" Pacnolrfx(I{Tb sJIeMeHTbI B rlop;uKe yBenuqeHzr gHepruu cpoAcrBa K eneKTpouy: Na, Mg, Al
Si, P, S, CX.

T4,fIpueu;tllTe rrplIMep coelr4neHr4r c rronrpHofi xosaneHruofi ce.f,srro: HCl, Cl2, N2.
15. Hro xapaKTepv3yer KBaHTonoe qzcno l?
16,Hanucarb 3HaqeHzr rrerErpex KBaHToBbrx qracer 4nr 5s'gneKTpoHoB.
IT,Hanucarb 3neKrpoHlnyro $opuyny repMaHr.r{ (}1b32), co6lro.4ax rrpaBvno KneqrcoecKoro.
18. r{ro raxoe aKrlenrop B AoHapHo-aKrlenropHofi csssu?
19. Pacrrpe2lenl,Irb ro KBaHToBrrla sqefirar\l 6s25da oneKTpoHbr, co6mo4ar rrpr{Hrlr{fl llaytu uIIpa
nurro Xyn4a.
20, Pacnorolxktrb gJIeMeHTbI B noptAKe yBenr4rreur4s oHepfl4r4 r4onvrgar\uv: Li, F, O, Be, B, N, C.
27.f7pznelure rrplzMep coeAzHeHr{r c KoBaJrenruoft HerronrpHoft cn-flsr,rc:NaF, 02, NH3.
22.Kaxue ttlrcJloBbre 3HarIeHrIg Mo)Ker IIpLIHI,IMaTI MarHI4THoe KBaHToBoe r{IlcJIo .4ns gneKTpoHoB

f-no4ypourl.
23.Ifarmcar[] 3FIarIeHI4.r{ Bcex arerbrpex KBaHToBr,rx qr4ceJr Als,4do oneKTpoHoB.
24.Hanacarb ineKrpoHirylo (popnryny rr,rapraHqa (Ilb25), co6moAas npaBrrnaKneqxoecKoro.
25. PacnpeAenl4Tt' IIo KBztHToBrnu sqefiraM 4s'3d' oneKTpoHbr, co6nro4ar [prrHrlr{l llaynra uIIpa.
nz:ro Xyu4a.
26. Hr o raKoe sp' -ru6pu;1uza\ux?
27 . Kaxas x rrMr4 qeoKair cBr3b Ha3hrBaerc.r{ o- cnsgrro?
28.llpueeAllTe IIpvMep coeAl{HeHr4;r c KoBaJreuurofi ronxpHofi xr{Mr,rqecKoft cn-ssrrc: NaF, KCl,
Nz, PH:.
29,Kat<ue e:I4cnoBble 3naLreHvflMolrer rlprlHr4Marb op6zranruoe KBaHToBoe qlrcJro npr,r 3HaqeHr4r4
n:'-\?
30. Hanucarb 3HaqeHZq rrcex qerbrpex KBaHToBbrx quceJr arrx 4p* 3neKTpoHoB.
3 1 . Hanracarb oneKrpoHH).Io Qopuyny cereua (N934), co6nro nafl npapvno KreqroncKoro.
32. PacnrpeAenl4Tb IIo KBaHToBHIr,t s.{eftKala 5s'4do sneKTpoHbr, co6nro4ar rrpt4Hrlr4n flaytnu llpa.
nu:ro Xyuga.
3 3. tlro raKoe gneKTpoorpr4rlareJrbHocru aroNros?
34. Yro raKoe HarrpaBneHHocrb KoBaJreHTHofi xzNauqecxofi cs.f,sla?

35. Pacuonoxlrre coeAI{HeHI4s B [oprAKe yBenr4qeHnfl [nvrnbr cBr3r.r: HBr, HI, HF, HCl.

Peiirun r-rc,oHTtr!o,rb J{b2 :

7. Har'ncalb ypaBHeuIre oKl4cJll4TeJrbHo-BoccraHoBr{TeJrbnoft pearqzz. Vxasarr oKzcnhreJrb 14

BoccraHoBl4rerm. Koe$$zqueHrrr B ypaBHeHI4z no4o6parb MeroAoM oJreKTpoHHoro 6alanca.
Cu * H2-SOa:
2. Oupe4errram pH 0.01 M pacrBopa CH3COOH.
3, Cocraefirb MoJIeKyJrspHoe I,I IdoHHoe ypaBHeHrre fr,rAponr,r3a CuSO+. Onpe4elnrr pH cpe4u.
4. Hanurcatb ypaBHeHI4e oKl4crll,ITeJlbHo-BoccranoeraremHofi peaKrIr4LL Yxa^sars oKI4cJrnreJrb rr

Bocc'raHoBllrenr. Koelp$uqzeursl B ypaBHeHr{n no4o6parb MeroAoM sneKrpoHHoro 6zuraHca.
Cu + Hl\JOr --
5. Onpe4e,lurr, pH 0.1 M pacrnopa HNO2.



6" CocraBurr htonexyJr.f,pnoe u ItoHHoe ypaBHeHr.ie rr4Aponr{3a AgNO3. Onpe4enurr pH cpe4u,
7. Hauncars ypaBHeHI{e oKI4cJuITeJIbHo-Boccr oBvreJrbHofi peanquu. Vrca3arE, oKr4cJrHTeJrb 14

BoccralroBl{renr,, Kos${tuqueuru B ypaBHeHlrz no4o6parb MeroAoM sneKrpoHHoro 6alanca.
HCI + HNOr :
8. Onpe4e:rlalr pH z pOH 1 M pacrnopa HCN.
9. Cocraszrb Mofiexy.q,ripHoe r4 rroHHoe ypaBH rHr,re fr{,4ponz:a CH3CO Na. Onpe4elrarr pH

cpeAbr"

10. [m IioryqeHl4.fl rI4lIpoKcI4Aa xeJre3a (III) cnaeuranu pacrBopbr, coAepxarque 0,2 MoJrr, sKBlrBa
JlellloB rqenoql4 Ia 0,.3 uom sKBI4BtuIeHToB xnoprrAa xene3a (III). CxolbKo rpar\{MoB rr{Apo-
Kcr{,{a )KeJre3a (III) norywnocb B pe3ynbrare peaxquu?

1 1 . Onpe4eJll4re, KaKoft o6lelt pacrBopa xnopl4Aa aJrroMrrHr.{q c Nraccosoft lolefi 0,16 (lloruocrr
1,1219 r/nrn) uorpeS e'Ics AIrfl, nprroroBnenus 500 Mn pacrBopa c NronrpHoff roHqenrpaqrzeit.
pannofi 0,1 uolrh.

12. KoncraHTbl Al4cco\ua\uvr yxcycnofi rr MypaBbrlnofi rzcnor paBHbr coorBercrBeHuo 1,8 10-s I
2,7 l0-. Bo cronrt<o pa3 I(oHIIeHTparI[r BoAopoAHbrx r.roHoB B pacrBope oAnofi KrrcJrorbr
6olrIrre, r{eM B pac Bope apyrofi Kr,rcJrorbr rofi Ne ronqeHrpaqvu?

13. Crconrr:o rpaMMoB ruIrpoKcl4AaLrarpvtfl Bcryrrr4no B peaKurdo, ecrv B pe3ynb'r'are nonyqurocr
2 vom, gKBITBaJIeI{roe N4erarra ?

74. Pacc,rvI'tar1re, tcaxoE o6reu pacrBopa Hurpura cepe6pa c tracconofi Ao:refi 600/o (ntorHocrb
1,910 r',/lr,r.n) norpe6yercfl 

^nA 
[pl4foroBn esns 0,75 n pacrBopa c MonrpHofi xonqeurp aryuefr,

paanofi 0,I5 nrolr/1.
15, flpn xarcoti KOHqeHrpauI4LI MypaBbranofi xzcnorrr (n uonr/n) 95o/o ee 6yayr HaxoAr4rbcr B He-

Alicrloq [r4poBaHr{oM cocrofi Hlrr4 ?(I{ou,..:2, 1 I 0-" )
16. CroLnNo MoJIb 3KBIIBaJIeHToB MeranJra Bcrylnno B peaKrrr4ro c r<ucnorofi, ecrtur rrpr4 groM Bbr-

AeJrr4nocb 5,6 l eo4opola npr4 HopMaJrbrrbrx yclonz-ax?
17, CveuranLr rlBilpacr opa xnopoBo4opo4noii Kr4cJrorbr: ollrrH c KoHrleHrparluefi 0,05 uolr/;l

o5r'ettont 350 nan, 4pyrofi o6reuona 0,5 r c KoHrleHTpauueft250 ruo:rslLr. Brrqracnra're Monsp-
Hyro Ko HueHrpauurc o6pa^eonaemeroc.f, pacrBopa.

18" Kanono AoJDI(IIO 5um rpoqeHTl{oe coAepxa v e MypaBbrinofi xraclorbr B pacrBope (unor-
Hocrb 1,010 r/rr.ln) Ir-f, Toro, qro6u KoHIIeHTpaUus BoAopoAHbrx rzoHoB B HeM cocraBrsra
8,40 ur:nrln? (I(o,u":2,1 10-")

19. Cxonrrco Mo.rrb 3KBlrBaJieHroB cepoBoAopoAa nonyqrTnocb rrprr nsauno4eftc'rBr4;,vt no4opo4a ra I
r- cepbr npu n.y.?

20, Pacc'rulailte, raroft o6r'errr pacrBopa nepoKcr4Aa BoAopoAa c Nraccosoft Aolefi 40%o (mrcr-
Hoctft, 1.154 r/nan) norpe6yercfl,!.ns. ilprlroroBnenus i400 Mn pacrBopa c MonrrpHofi roHqeu-
rparlzeii, pannofi 0,I5 nronr/:r.

21. flputtul\,{af, Bo BHI,IMaHI4e ilepBylo cryrreHb 21r4ccorli4arlrrr4 yronbHoii xllc:ro'rrr (Ko". 1:3 l0-i),
Bhlr{l4cJl}rre cleneHE, Al,Iccoqvarlr4r,r r4 KoHrIeHTpaUHro BolopoAHhrx r.{oHoB e 0,1 M pacrBope
orofi xuc;rorsr.

22. A:ll<:wuuuir.vaccoit l r u quHr rraaccoft 1 r pacrnopvrruB npo6zprax c consHofi rucrorofi.
O4nnaronrre nz oSsevrbl BoAopoAa BbrAen-srcTcfl B rrepBor,r r,r Bo BTopoM clyvae? (paccvarafi-
Te orl4 cr6:senrr,r)

23. Pacreop asornofi KrIcJIorbI c KoI{IIeHTpa\uefi 0,15 uolr/n o6reuon 350 vrn cMerraJrr4 c cep-
uofi rzc:rorofi xoHqentpaguefi 0"20 v'orr' l:r o6renou 100 run. r{erray paBHr,r MonrpHbre KoH-
rleHrparlr{rd B errlec'rB e o 6pas onaurreMcs p acrnope ?

24. CxoLmr,o rpaMMoB KOH naxoAurcs. B cocro Hrzr{ rroJrr{oft nrccouraar\uLr B l0 n pacrnopa, pH
Koroporo paneH 11?

25.tIpu n:a.uuo4eficrBrrr BoltopoAa 14 a3ora nonfreHo 6 vonr 3KBr4BaJreHToB aMMr4ara. Karue
o6r,elmr BoAopoAa 14 a3ora Bcryrrr4nrr [prr oroNd B peaKrlr4ro npu n.y.?

26.Pacc'tulafrre, raxofr o6rem pacrBopa Ar4xpoMara Karrwfl. c Maccosofi Aonefi 0,120 (uloruocrr
1,086 r/nrn) norpe6yercfl. Ans. npllroroBneunn 7,5 n pacrBopa 0 MonrpHofi r<ouqenrpaquefr.,
panr:oii 0,05 volr/n.

27. Kaxutw oSrentou BoAbI cne,4)/er pas6asurs 1 :r 0,69/o-noro pacrBopa yxcycuofi Kr4crorbr Ars
noJryqerrrrfl pacrBopa. pH xoroporo paBeH 3? (Ko,..: I ,8 10-')



28. IIpn esaHN,IoAeftcrBI4H lil4cnopoAa I{ HeMeranJra rr3pacxoAoBaHo 7,72 t Kr{cnopoAa (u.y.). On-
peAenlrre Korl{al€crBo MoJrb sKBLrBaJreHToB rroJD reHHofo oKcr,rAa ueueranna (IV).

29. Btt'ruc.fli4Te, KaKyro Maccy paorBopa coJrrr c ruaccosoft Aonefi 5o/o wetyer B3-rrrl Intr llpr4fo-
roBJreHar 150 r pacrnopa rofi xe coJrr{ c Maccosoft 4onefi, pannoft2%o.

30. Crcomr:o rpaMMoB yxcycHoft KI{cJIorbr cneAyer Ao6aszrr r 1 r pacrnopa yKcycHoil rucrorrr
pH xoroporo paBeH 4, uro6lr rroHr43rlTb Benrlqr{Hy pH 4o 3,5?

31. K pacnropy, coAepxaqeMy 1 r asoruoft Kl4cJrorbr, npu6anull.u pacrBop) coAep)Karrlufi 7 r
rI4ApoI(cI4naHarprrs.. KaKas peaKIII4{ cpeAbr noryqeHHoro pacrBopa? Cromro Monb sKBr{Ba-
JreH'roB Hlrrpara Harpvs, flonyrreHo B pe3ynbrare nauHofi pearrluu?

32. Pacreop xnopllAa xeJle3a (II) c roHqeurpaquefi 0,1 ruomh cMerrraJrr,r c paBHbrM o6reuon
pac:uBopa xnopl4Aa xeJle3a (III) c KoHlleurparlr,refi 0,5 uornh. r{ervry paBnbr MonflpHbre KoH-
rleHTpaquu BerrlecrB n o6pa^ronanueMcs pacreope ?

33, Brrquc:rure pH 0,01 M pacrBopa rI4ApoKcI4Aa rrr4rLrfl. rz 0,01 M pacrnopa fr4ApoKcr{Aa aMMo-
Hr.rq. O6:bqcHr4Te pa3Jrr4qr,re B 3HaqeHr,rsx pH 4nx grrrx pacrBopoB.

34. O4rro v ro )I(c KoJII,IqecrBo MerilJIJIa coeAkrHf,ercs c 0,200 r KHcJropoAau 3,77 r oAuoro r43 fa.
Jrofeuo B. Onlle4elure MonrpH)aro Maccy gKBLIBaJTeHTa raJrofeHa.

35, Cuenrann240 ul 100/o-uoro pacrBopa corsHoft Kr,rcrrorbr (uloruocm I,049 rlwrr) u 160 un
5u. paoleopa conxHofi KI4cJrorbI. Karcoea MonflpHaJr KoHrleHTparlrdr [onyqeHnoro pacrnopa?

36. Her<oropoe KoJII4qecrBo MeraJIJIa, MonrpHaAlr'acca gKBr,rBaneHTa Koroporo paBHa 27,9 rlwom
Br,rrecHrer' 0,7 I no4opoaa (u.y.). Onpegem,rre Maccy MerirJrJra.

37. Kaxofi o6renr 0,5n. pacrnopa cepnofi Kr4cJro.Tbr cneryer Ao6aeurr r< 1 n 0,11n. pacrnopar.oi.t
xe KkrcJrorbr rn.rr [olyqenzfl 0,2n. pacrnopa?

38. Brrrraclure pH 0,05M pacrBopa asoruoft KprcJrorbr rE 0,05M pacrBopa yxcycuofi KrrcJrorrr.
O6bsc.Hzre pa3nkrrrrre lonyqeHHsrx sHaqenzft .

39" Meran"t lr'accoit I r coeAznflercfl. c 8,89 r 6poua u 1,78 r cepbr. Onpe4ellme MonqpHyro Mac-
cy SKBl4BAneH',[a NreT€UIJra.

40. cuerua.ur,r 800 ur 3r+, pacrBopa fr.rApoKcr,rAaKurlrs.n I,2 t l2Yo-noro pacrBopa fr4ApoKcvAa
KaJil4fl. (nroruocrr 1,100 r/nrn). Oupe4enzre HopMilnbHyro r(oHuenrparlruo nonyqeHHoro pac-
TBopa.

41. Onpe4enl4r'e Maocy rt4ApoKcI4naHurpvrfl,r4cuoJrb3oBaHHoro Ans rpuforoBJreHr.rs 200 vr:r pac-
TBopa rlrApoKclrAaHurpnfl,, ecnu pH gTofo pacrBopa panen 12.

42. tlpw BorJcraHoBJlenrau 5,1 | oKcIiIAa MeraJrJra (III) o6pasoBaJrocb 2,7 r noasr. Onpe4enzre Mo.
nspHylar Niaccy 3KBI4BiuIeHTa I4 MOntpHyIO MaCCy Mer€uIJIa, ecnr4 MonsplJafl.Macca SKBrrBaJreHT
BoAr,r paBFi a 9 llwots,.

43. Cxonrrco JIIrrpoB 8H. pacrnopa rLIApoKcLtilaKannfl, cneAyer 4o6anvrt rc 5 t3,2 H. pacrBopa
rr4Apoxor4AaKurufl. AJrs rtonyqelr'us 4 u. pacrnopa?

44. Pacc,tu:rafrre MonspHyro Maocy 3KBI4BaJIeHTa Kr,rcJrorbr, eclrvr na Hefirpalrl3arlr4ro 9 r ee u3pac.
xo,4oBaHo 8 r rv4porccvnaHatpkrfl.

45. Crr,reuaurr 3 I 0.1 M pacrBopa Socoopuofi KtrcJrorbr c 2 t 9o/o-yoro pacrBopa rofi xe Kr.rcJro-
mr (nlorHocm 1,05 ry'nrl). Brr.rl4crurb HopManbHocrb rronfreHHoro pacrBopa.

46. 0,05 M paernope {ilaHoBoAopo4nofi Kr.rcJrorbr crerreHb Arlcco{rarlprkr paBHa I,26 l\-a. flpvr
rarofi noHrleHTparlulr pacrBopa oHa yBenr4rrr4Tca n 5 pas?

47 . Onpege,IIkITe MoJrflpHylo Maccy gKBuBaJreHTa MeraJrJra, ecrrkr us 48,15 r ero oKcr4Aa MoxHo rro.
nyqLITb 88,65r ero HlaTpara. B coe4IaHeHlr-rrx MeraJrJr nporBnrer crerreHb otcucteuvtst 12.

48, Cr<onrrco Mlir.trl{rvtpon20o/o-I{oro pacrBopa con-sHofi xracnornr (uorHocm 1,1r/nrn) cneAyer
4o6eLnztt r 4 n 0"6 H. pacrBopa colxnofi KllcJrorbr Anfl [onyqenus,I H. pacreopa?

49. Kax l43lvtenllrct pF{ 0,03M pacrBopa qanenenoft KLtcJrorbr HzCzO+ npz pas6an rreHVLr ero e l0
pa3?

Peiirusr-rc,oHTpoJrb J\b3 :

1. Paccorrzlarb rrpu T:2\)B I( noreHrlua:rrr gneKTpoAoB;

Onpe4;elzrb KaroA Lr ar{oA;



I

Hanucals ypaBHeril,I{ [poueccoB, rlporeKaroxlr4x Ha Karo/le 14 aHoAe n pa6orarouleM faJrbBaHrz-
qecKoM 3,neMeHTe;

Harzcarr cxeMy larbBaHzqecKoro oneMeHTa;

Bmucrlrln 3/lC enenreHra.

Ni / 0,01M NiSO4 (yn,":0,895)
Pt, Hz / JJCi pH:2 (Trr':0,904).

2" Kaxqe BeruecrBa Ir B KaKI4x KorllrreprBax BbIAeJrflTcs Ha yfonbHbrx gJreKTpoAax rrpr4 nponycKa
Hr4r{ rroc,torHHoro roxa culofi 2A s reqeHr4e rpex qacoB qepe3 eoAHnIfi pacrBop cylr$ara riu-
rem (II)?

3. flpu npoflycKaHr..rr4 trepe3 pacnnaBnenurrfi rr4ApoKcr4A KaJrbrlr4q roxa curofi 6,42 A s reqerir4e j
uran. Ha aHore BhIAenI,Inocr 0,112 n Kl4cnopoAa, rr3MepeHHoro rrpr4 HopManbHbrx ycnoBr4sx.

Brrqrzcrlrre M accy Kuurbrlr{q, Bbr.4enz Brrref o c.rr Ha KaroAe.
4.IIpu npoilycKaHl4l4 rlepe3 pacnnaBneHustfi x"rropzn HeKoroporo Me'raJrJra, Mor;rpHa.s Macca Ko-

Toporo 27 rlwom', roxa cu:rofi 3 A e re.IeHue 30 uzH. Ha KaroAe Bbrgenunocs 0,504 | Meranrra
Kaxon 3apflAr(arlroHon 3TOro vetarra?

5. [na napbrMerannoe: Sn-Cu
[) onpe4enure, r<arofi I43 MeraJrJron 6y.uer oKr,rcrsrbc{ npr4 Koppo3rrr4 B cpeAe c pH:6,
2) wanwlrure ypaBHeHr4r aHoAr{oro rz Karo4Horo npoueccoB,
-i) npe4roxlrre rns. KoppoAr{pyroqero Mera;rna aHoIHoe 14 KaroAHoe [oKpbrrue (o6uurure
onofi nu6op).
Onpe4e:rure KaKLIe Koppo3r.IoHHble rlpoqeccrr 6y4yr rrporeKarb npr,r HapyueHrrr{ crrJrorlHocrrr
npernoxeHurx norprrrzfi .

ilanuurure ypaBHeHr4s peaxuuil.
6. Paccq[r arb ilpt4 T:298 K norernluanbr sneKTpoAoB.

Onpegerzir Karo/{ r4 arroA.

Halncarr, vpaBHeHlrs npoqeccoB Ha KaTore I4 aHoAe n pa6oraroilIeM raJrbBaH[rrecKoM 3JreMeHTe

FI anizc arr, cxeN,ry f aJrbB il Hr4rrecKoro o JreMeHTa.

Brrqucralr, 3{C ereuenra (E).

Cld / 0,01 lM CdSO4 (yc,,t':0,4)
Pt, Hz / FIzSO+ pFI:1.

7. PaccuMrar.b rrplr T:298 K noreuquaJrbr oneKrpoAoB.
Oupe4erurb KaloA w aLLoA.

Hanrzcam ypaBHeFu4s npoqeccoB Ha Karo,4e v aHoAe n pa6orarorqeM faJrbBaFrr{qecKoM sJreMeHTe

Hanucam cxeM)/ faJTbBzrHizqecKoro 3JreMeHTa.

Brrvucrrllr 3[C eren,rem'a (E).

Pb / 0,01 l,zl PbQrlO3)z (ypu'-:0,5)
Pt, H2 / IlCl pH:3.
8. Paccqnrarb rrllu T:298 K rorenqzzurrr e:rerupoAoB.
Onpe4errarb KaloA kr aHoA.
Hanncarx,ypaBnerrnfl. npoqeccoB Ha Kpro.qe v aHore n pa6oraroxreM faJrbBaHrrqecKoM oJreMeHTe

Hanzcarr cxeMy faJIEBaHl4qecKoro gJIeMeHTa.

Brr.rprcrzlr 3f{C s:renrenra (E).

Cd / 0,01 I\4 CdSO4 (yca'-:0,4)
Pl, H2 / I{zSO+ pH:1.
9. Pacc.rz'ram npnT-:298 K noreHquanbr sJreKTpoAoB.

Oupe4eruu, Karol r{ aHoA.

Flanzcarr ypaBHeHI{{ rpoueccoB Ha KaroAe v aHone n pa6oraroilIeM fanbBaHLrqecKoM DrreMenre.
Hantacam cxeM)/ ranbRar{r4irecKoto gJIeMeHTa.

Brr.rzcrr{rc 3{C eneueHra (E).
Pb / 0,01 14 Fb1NO3)u (Tpu'*=0.5)
Pt, I{2 lHCl pH:3,
10. Paccqurarb rrpa -t':29I K uorenqrzaJ-rbr sneK'rpoAoB.
Onpe4ennrb KaroA 14'dHoE.



Haruca'rr ypaBrueHlrs rrpoueccoB Ha KaroAe tl aHoAe u pa6orarou]eM ranbBaHLrr{ecKoM gJreMeHTe

Hanucat, cxeMy faJIbBaHI4rJecKoro gJIeMeHTa.

Bsr.rrcrrr:r 3[C e;renaenra (E).

Fe I 0,0021v1FeCl3 (yr""-:0,54)
Pb I 0,002 M Pb(l.to3)z (ypu'-:0,81).
I l. fiirx ililpEr Merannos: Fe - Co
1) onpe4e.nure, rarcofi r.{3 MeraJrJron 6yger oKrzsJrsrbcfl rrprr Koppo3r4r4 B cpe.qe c pH:4,
2) uanwntre ypaBr{eHrrfl aHoAHofo r4 KaroAHofo rrpoqeccoB,
3) npe4noxtrrre Ans. KoppoAl4pyloqero MeraJrna aHo.4Hoe H Karo.4Hoe rroKpbrrr4e (o6rrcuure c

nrt6op). Onpe4enure t(aKl4e Koppo3I{oHHhIe npoqeccu 6y4yr rrporeKarb rrpr4 HapyrxeHr4}r

crrJrolrrHocrrl npeAno)KeHHbrx norprrrzft. 3anzurure ypaBHeHr4fl pealcqrzfi.
12. [lx rapr]r Meranron: Cd - Pb
1) olpe4e.nure, rarofi I43 MeraJrJron 6yger oKzcrflTbcs rrpt4 Koppo3LrLrB cpele c pH:6,
2) uanmumre ypaBHenr.rs aHoAnoro r,r KaroAHoro rrpoqeccoB,
3) npegnontvre AIrs I(oppoAlzpyrcuefo MeraJrJra aHoAHoe r4 KaroAHoe rroKpbrrr.re (oSrxcuzre c

err6op). ,Oupe4elzre KaKI4e Koppo3I{oHHbIe rpoqeccu 6yAyr rrporeKarr, rrpr4 HapyilreHr4r4
crrJrolrrno crr4 rrpeAno xeHHLrx norpurufi . 3 auurur'r re ypaBHeHr4fl peaxquft .

13. Eun np,oBeAeH 3neKrpoxn3 BollHofo pacrBopa cym@ara onoBa (Il)(enerrpo4u rpa0zroerre)
HSrII4IrIirIT€ ypaBIreHLIS peaKl1Ufr., [pOTeKarOnII4X Ha SneKTponax; Olpelenr4Te KoJrr4rrecTBa Be-
rrlecrR, usrAeJrr,rBrxzrxcfl Ha aHole r,r KaroAe npu cune toxa25 A :a 0,5 uaca.

14. Eun rpoBeAeH oneKrponl43 BoAHorq pacrBopa cynr$ara nreau (II) (snerrpo4u rpaQuronr,re)
Ha[I4IrI]r,ITe )/paBHeHI4S peaXql,Ift, [poTeKaroqrzx Ha SneKTpoAax; onpeAenriTe KonutrecTBa Be-

uecrB, BbrAeJrrrBrxuxcflHa aHoAe r,r KaroAe rrprr cune rora 10 Aza2,5 u.
15. Llepes pacrBop Hlrrpara IByxBaneHTHofo MeraJrna rponycrr,rJrr4 ToK cutroft 24 e reqeHuu 40

NrrrH., npl4 3TOM BbrAeJrr,rnocs 4,992 z Me'taJrrra. Ha^gnarr colr.
16. B 0.1 H, pacrBope corsHofr KI4cJIorbI onytueHbr rro orAeJrbHocrrz MeAHas, cepelpxnat r.r 3ono-

rat rlpoBoJloliu, Karas [poBonoKa 6yAer KoppoAr,rpoBarb c BoAoponHofi 4enolrpusaqueft?

e cu : t- 0,154 B; (p Au : + 0,348 B;

Q r\g : + 0,277 B; Q Hz : - 0,059 B
17. ts rcar<oji cpeAe [pI4 HapyueHr{r4 oJronqHHofo floKpbrrr4-fl )KeJre3o 6y,qer 3aur4uleHo 6oree ua-

4e>r<no?'

Fac'rnop
0,1 u. ilCl

9sn, B

-0,248
-o r55 -0,429

-0,1290,1 n. NaOFI -0,161
1B, Kax u3ldeHtercx pH pacreopa B npkIKaroAI{oM npocrpaHcrBe rrpr4 gJreKTponr43e BoAHOro pac-

TBOpa Xnopr4lta rca:tun?

19, Karcoft [poqecc [poreKaer Ha KaroAe npr{ 3neKTponr43e Bo.4Horo pacrBopa ZnIz?
20, Kaicoe I(oJIIzr{ecrBo BoAbI Mo)I(Ho pa3noxr4Tb, ecJrr4 qepe3 pacrBop a:oruofi Kr4cJlorbr nponyc-

rurt, 1 J3 enexrpz.reclea?
21" Xeresrtble reranl4 TIOKpbIThI no orAeJrbHocrr4 Hr4KeJreM, xpoMoM Lr KarMr.IeM. Karoe nox

B, 3yo-rvr pacTBope xnoprzAa ]c'urp4s. 6y4er aHoAHr,rM.
22" Kat<oit oTrJIbI IIoJD(eu 6rrrr roK, .ITo6br za 4 qaca eneKTponflsa cynr$araKarryrfl y raro4a o6-

pa3oBanocb 2'2,44 | eAKofo xastus.?

23, Karc I43ndeHflercx pH pacrnopa B rIpuaHoAHoM npocrpaHcrBe rrpu sneKTponr4se c rpa$nroBbr-
Mrz :lneriTp oAaMr4 Bo.4Horo p acTBop a rr4 lpo Kc u 1a xastun?

24,IIpu Koppo3l{{4 naryur n 0,1 n. pacrBope corquofi Kr4cJrorbr rrpoxoAr4r o6ecunuronauiae (pac
TBopeHI'Ie rluHxa), Kaxofi flpoqecc nporeKaer Ha N,reAHbrx yqacrKax MeAHoro cnraea?

25. BH'lIlcrtrarr :.r{.c. 14 Hallucarb cxeMy raJrr,BaHr4qecKoro oJreMeHTa, cocraBnegHoro
sner{:TpO/IoB:

Pt, H2 l0.1ir IlBr y:0,9
Au lo,o1M AuNo: T:0,1



KourpolrHble Borlpocll AJrs rlpoBeAeHr.rfl rrpoMelryro.ruofi arrecrarlfiu (rxsaueua):
1. CrpoeHIae aroMa. flannoe KBaH'roBoe qr4cJlo: $usuuecrczfi ctuucn, rIr4cJIeHHbre 3Har{gHr4{.

HoBHo€r i4 Bo3oyxAeHHoe cocro.aHlre aroMa.
2. Tellonoft s$fiem xl4Ml4qecKoft pelawlun 3nsorepunqeKr4e lr eHlorepMr4qecKr.re peaKur4rr.

ros lecca.
3. Crpoertue aroMa. Op6urarnuoe, MarHr4THoe rr crr.rHoBoe KBaHToBbre rr[cra: $nsuuecrnft

cMbIcJI, ql4cneHHr'Ie:iHaqeHLIt, 3lexrpoHHue op6raralu.I4x feoMeTpr4qecKas. rfopua v opkre
Tarlflr B rrpocTpaHcT]Be.

4. Cal,ronlroussomHHfi xI4MI4qecKI4fi npoqecc. 3nrponnx crrcreMbr. Bropofi 3aKoH TepMoAr,rHa-
MI{KI4.

5. Crpoeuae aroMa.3rexrponnrre op6urzuru.flpavuta3arroJrHeHrrf,: rrpt4Huun uararueHrlrefi
oHepn{ a, [paBu no Kne.mon croro, rrpr4 Hu un flay rru, flpaBr,rno Xyu4a.

6. Ycnonpts caMonpol43BoJlbHofo lporeKaHriflxvrvtrrrecKr,rx peaKrlr.rfi. 3neprur fu66ca.
7. flepuo4auecxzft saxoH A.IrI.MeuaeJIeeBa. flepuo4rauecKa-s crrcreMa eJreMeHToB rarc rpa$rz

cxoe z:ro6paxteHl4e sTofo 3aKoHa. @ugr4.recxl{fi currcn HoMepa nepLrona, rpynrrbr r{ rroArpyrr
IIbI.

8. Ctcopocrr xIlMLIqecKoit peax[uu. 3anucuuocrb cKopocrr{ peaKrlr{r4 or rrpr4poAbr pearrdpyro-
[II4x BeuecrB: gHeprvfl. aKTurBar\krrl xr,rMrzqecroft peaxqur4, ee cBq3b c KoHcraHToft cr<opocrz
xr4Mr.rqecKofi pearqua (ypanneuue Appenuyca).

9. flepzo2luuecr<uIe ceoficrBa sJIeMeHToB: gHeprvsuoHnga\rrrr, 9Hepfr4tr cpoAcrBa K 3neKTpor{y.
Zgvrenenze csoficrs B rreprroAax u rpynnax

10, CropoclTb xt4r\4lrqecroft pearcIluu.3askrcuMocrb cKopocrr.r peaKrlrlrr or KoHueHTpaL\r4a peafr4-
pyrc'rur4 x Berrle crB (lcznerzuecKoe ypaBHeHze pearqraz).

1 1, Cxopoc;Tb xl4r\4ltrlecrofi pearquu.3anuczMocrl cKopocrr{ peaKrlr4r4 or reMneparypu (ypa
Hrae Banr-fo00a).

12,I1epuol(arIecrlle csoficrna gJIeMeHToB: oneKTpoorpr4rlarenbHocrb, oKr4cJrl4TeJrbHar 14 Boccra-
HoBnrre.rrr,H af, aKTrrBHo cm. I4guenenue csofi crB B rrepr{o Aax lr rpynnax.

13" flepnrrii:aros repMoAlrHaMuxu. 3nran;nr4fl TepMorpr:navtrqecxofi cvcrelmr,
14. Xrzrraq(lcKat cBt3b. I(o:ruqecrneHHhre xapaKTepr4crr.rrrz xr4Mr4qecKofi cnqs[: DHepfru, rrrLrHa)

BaJIeHTI{bTC yfJIbr.

15, BropoiZ 3aKoH TepMoAI4HaMIaxz 3urpolrls repMonr,rHaMr.rqecrofi cucrenarr.
16, KoeaneHTHa{ cBs3b. MeroA BaJIeHTHbrx csssefi. O6rr,rennsrfi MexaHr43M o6pasonanzs. Ycro

Bo3rIaKr:{oBeHI4fl o- u n- csxseir.
17. Heo6paruMble u o6parzltble xl4MrlqecKr4e peaKrluu.I4srvreueulre cKopocrz rpmlofi u o6par-

uofi peaLrqi.rfi n xoAe peaKIIL.In. Xmuz.Iecroe paBHoBecze. KoncralTaxuMvrqecKofo paBHoBe-
cvs. Cnssr KoHcraHTbr paBHoBecr4tr c r43MeHeHr4eM gHepruulu66ca.

18. KosareHTHafl, cB.fl3b. Meror B€IJIeHTHIIX cn-ssefi. [ouapuo-axqenropurrfi Mexaurz3M o6pa:o
nrls. flc,Hrrrr4e AoHopa r{ aKrlenropa.

19. O6parnMble xI4MI4rIeoKI4e pearllrlr{. Xurr,ruqecxoe paBHoBecvre: Bnzrrlr4e r43MeHeHr4fl KoHueH-
Tpa{ru{ Be[IeorB, IIpI,IHI4MaIOUAX rraCTVe B peaKrll{r4, BHelrrHero AaBneHr4{ r4 TeMfreparypbr
cocro*rr{e xkrMLrqecKoro paBHoBecux. llpunqan JIe lflarelre.

20. Konalet:ITHarl cBf,3b. MeroA BaJIeHTHbrx cs-flsefi. fia6pz4z:aqrz-fl aroMHbrx op6uratefr: noH-f,-
Tue, BJd)\r>r, reoMerpr4 irecKar $opua MoneKyn c rv6pu4nrrtf.vt op6ututnvu.

21. Pacrsopu. PacrnopeHrIe. Cnoficlsa paz6antenHbrx pacrBopoB HesneKTponr.rroB: AaBneHr.re
cbIIrleHFIbIX rapoB pacrBopl,ITers.Ha4\pacrBopoM (:axou Paytn), TeMneparypasaMep3aHrrs.14
reMrreparlipa KrrrreHnfl pacrBopoB (cle4crnvr r43 3aKoHa Payn_s).

22.KownttercHble coeALIHeHLIs. Ocuonnrre rroJrox(eHr4f, Koop.4LruaqzoHuofr Teopr4r.r Bepnepa:
cTpoeHl/te I4 rIpLIpoAa cn-f,gefi B KoMrIJIeKcHhrx coeAnHeHvrflx. Knaccu$uxaqrlr KoMnJreKcHr,rx
c o eArlH errr4 fi . tr4s orr,r ep u,a KoMrr Jr eKcHbrx c o eA unonuil

23. KouuneKcHble coeAu HeHI4s. MeroA BaJreHTHbrx cssgefi. fu6pnguzaryr4{ aroMH6rx op6zrarefr
KoMlrnel(coo6pasonaTerr . llpocrpaHcrBeHHoe crpoeHr,re MorieKyn r(oMrrJreKcHbrx coeAlrHeHr,r

24. Pac'rsop,r'r. Pacreoperlze. Csoficrsa pas6an.nenubrx pacrBopoB HesneKTpoJrrrroB: ocMorr4rre-
cKoe AaBrrenr.re (saroH BaHr-fo(p1|a).



25. Kona-uollTHatt cBtsb. MeroA BuIrIeHTHhrx cnrseft. Cnoficrna KoBaJreHTHofi cnssv. Jlor<aruso-
BAHIIAS U IeJIOKaJII43 OBaHHa{ KOBaJIeHTHag CB.t{3 b.

26.XtrwunecKarI cBtl3b. llonrpua.a n HerronspHa.f, KoBaJreHTHar cBr3b. {zlomHrrfi iuoueHr r,r eS-

$ errranHufi np fl A KilI( xap aKrepr.rcrrlKr4 nonfl pHocrr4 KoBaJreHrHoft cussz.
2'/.fIottrtpmble I4 HenonflpHble Monel(ynbr. Onpe4ereHr4e cyMMapHoro Ar.rlonbHofo MoMeHTa,

Cslss .rpocrpaHcrseruHoft r<oH(furypaqr4r{ MoneKyJrbr pr ee rroJrrpHocrr.r.
28. Itoprn:reKcl{ble coeALIHeHIrn. Teop4x Kpr4crannr{qecKoro noJr{: ocHoBHbre noJroxeHr{.f,. Cnex-

Tp oxr4r\Mqe cNuiz p xp, nLr raHAoB. Oxp acxa KoMrrJreKcHbrx co eArrHenrzft .

29. Pacrsopbl oneKrpoJlrrroB. OcuosHlre nonoxeHz-fl Teopr4lr 3neKTponr4rz.recKofi Ar4ccorlr4arlrlr.r.
Czlnnrre u cr'a6rte gneKTponllrrr. CreneHb Al,Iccoqtzalllarl gneKTpoJrr{ToB.

30. KovrnneKcHbTe coe/ILIHeHI,Is. IloneAeHr4e rrpr4 pacrBopeHr4rz. llepnnuuar r,r BToprrrrHaq racco-
r\r4ar\ytx.KoHcraHranecroft rocrr'tKoMrIJIeKcHbrxcoelranenrafi .

3LI4ottuas cBtI3b. Vcroslrs I4 MexaHIr3M o6pasoeaHzs. CreneHb r4oHHocrt4 cBfl3rr. Ceoftcrna
noHnoii cr.fl3u"

32. fiuccot\r4ar\vfl. oLIJILHbIX onexTponr4roe. AKlranHaq KoHrIeHTparIr4r. Koe(b$uuueHT aKTrrBHocrr
tr{onoB, ero cBfi3r, c uonnofi culoit pacrBopa.

33. {raccoquauldjfi cra6rx oneKTponvron. KoncraHTa Ar4cco\ua\uv. Ce-f,sr, KoHcraHTbr Ar.rcco-
\uarJrril r4 crerreur4 /rr4ccorlr4 auraz (s aroH p as 6 aelenux Ocrnans4a).

34. fluccctt\uailut BoAbI. KoncraHra Al4ccoqrrarlr4r,r BoAbr. tr4onnoe [portBeAeHr,re BoAbr. Bo.uo-
p o4urr ja r4 ru{Ap o Kcr4lr,nr,rfi rrora3 areJrr4.

35. Mqla,rrwrqecnas. cBt3b. Mexasugnt o6pasoeaHrzq. Ceoficrna Merarrr4r{ecrofi cB-s3r4.

36. Paclsopl4Mocrb ManopacrBoplrMbrx coeArrHeHrdft. llpouseeAeHrze pacrBoprrMocrr{.
37. MelruoneKynflpHoe B3al4MoAeficrsr4e. Ban-4ep-BaaJrbcoBbr crrJrbr. OpuenraqzoHHoe, r4HAyK-

III4oHHoe, Al{ottepcl4oHHoe B3allMo4eficrnue: ycnoBr4e rr MexaFrr43M Bo3Hr4KHoBeHr4{.
38. Meru.llrIqecKl{e 3neKTpoAbI. Mexanusrl Bo3Hr4KHoBeHr.r-s 3JreKTpoAHofo rroreuuvaJra, Vpan-

HeHae llepncra. fatsnanuqecxzfi gJIeMeHr [\awuslx-fxo6z. 3riex'rpo4u4xyua-f, cra:ra (31]C,
39. SlerrpoxklMr4rIeoKafl Koppo3l,Is: ilprruHEr Bo3Hr4KHoBenprfl.) MexaHI43r\,{ [poqecca, MeroAr,r 3a-

II{ATLL

40. MerxttrlneKyn{pHoe B3al4MoAeficrel4e. Bo4opo4nar cBr3b: ycnoBr4l 14 MexaHr43M Bo3Hr4KHoBe-
}l]J''L.

4 1. 3nercrponug. KalorFrbre flpoueccbr.
42. 3neropolras. Auo4Hbre rrporleccbr.
43. XuMn'aeoKas IdI4HelIZKa. llonsrue cKopocrr4 peaKrlr4kr. MruroeerrHarr u cpeAHs{ cKopocrb.
44.Xuwu't3cK?fl KI4HerI4Ka. OcnosHrre rlaxropu, Bnuqrcuue Ha cKopocrb xr4Mr4qecrofi pearqul

fipupo4a pearrupyrculrx Belrecrn. 3Heplux aKTvrBar\Lrkr peaKur4r4. Vpaeueuze Appenrayca.
45, Xuuu'rr3cKaq KITHerIrKa. Ocnosgrre $arropu, Bnr4slouue Ha cKopocrb xrlMrrrlecnofi peaxqul

KoHqernpaqun pearurpyloilIl4x BeIIIecrB. KrznerzqecKrre ypaBHeuzrr. floHf,rlre npocrbrx
cJrolKHbrx pearqzft.

46"Xutrn'rltcKar KLIHerI4Ka, OcnoeHrre Saxropr,r, BJrr.tarorrlr4e Ha cKopocrb xr{Mr4qecxofi pearcqul
3 ast,tcnl4o crb cKo p o crrz pe aKur4r4 or reMrrep arypbr.

47 " XnMu'a(lcxas KfiHerrrKa. Kararurs. B.i.ux:nue KaraJrr43aropa Ha 3Heprutrc aKTrzBarIr4Lt peaKrrr4rr.

7. yTIEEHO-METOALTqECKOE t4 I,IHOOPMATII4OHHOE
OBE CIIEqEHI4E NI{CUIIIJIIIHbI

XW}|4T4A
OcHosHas irrrr epax-ypa;

1. E:rftznaon 8..K. OcHonu oOiqerl xr4Mvrv. M.: IzIH@pA-M. 2015.260 c.
lery BrifV)
2, I4eaHon J3,f., I-ena O"H. HeopraHarrecKas xnMvrfl. Kparruft xypc. IVI.:
c. (4ocryn qepe3 Sil6maorexy BrfV)

(4ocryn qepe3 6u6tuo-

I4HOPA-M, 2014.25r



3. tr4salros B.f'., feea O"FL OuroBbI xrrMt4r{, M.: IzIHOPA-M, 2014,560 c. (4ocryn vepe:62
JrrroreKv Elf!-)

fiononnlrleJ{bfrafl Jrrrreparypa :

1. Er{rzrvloe 8,i4., BepexHoft A.VL, Amtrcuna I4.8., A.VL -flpomzHcnuil A.I4.. O6uraq 14 Heo
Hr{qecKar xr4Mus. M.: ABPI{C,2012,286 c. (4ocryn qepe3 6n6lzorexy BlfV)
2. CeMeuoea 14.B., (DnopvaHoBl4q f.M., Xoponru.non A.B. Kopposrzr Lr 3arrJnra or Kopposrrrt
flo4 pe4. Il[,8. Cenelronoii. M.: @I43MATJIWT, 20t0,416 c. (4ocryn qepe3 6uSnaorer<y BlfY)
3. JIuArau P,A. Cnpanor{Hl{K no o6rqeft r{ HeoplaHr4qecroft xr4vrr4lr. M.: KonoC,2008,280 c.
(4ocryn qepe3 6n6maorery BlfY)
4. Cynopoe A.8., Hzxomcxufi A.B. O6rua"r xprur4s. ClI6: Xrzna!r3rar,2007,624 c (gocryn qe-
pea 6aSnzorerr:y Bn['V)
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8. MATEPI{AJIbHO-TEXHI4IIECKOE OBECIIEIIEHI4E
NI{CUI4TIJII,IHbI

XLIMWfl

flprz urr:Hr,tlz JreKuIzoFIHoro Kypca r4crronb3ye'rcx unsopMar\zrfl., [pe,4craBneHHa-[ Ha ctaftAax.
3aAanI4JI An.s [poBeAeHI4s KoHTpoJIrjHbrx pa6or ilclonrcyrorcq, B ToM rrzoJre, B gneKTpoHHoM

Bapr{aFrTe.

JladoparopHrte pa6olEI BblrlolrH{ercs B na6oparopzz rca$e4pbr xrrMr.ra RnfV.



PaSoo{afl rrporpaMMa A}IcLu4IInI4Hbr cocraBJreHa B coorBercrBr4r{ c rpe6onanzrflMvr @fOC BO

i{&rrp&Br0Hraro 12.0ii.05 Jlasepnan'rexHr.rKa z niBepHEre rexHoJrorr4r.r.

Pa6ouyro rrporparvrMy cocraBrrn .x.H. AorIeHr CuzpHona H.FI.

, -*'uJ#;i11i#X?1?:3:r'I 
xl,MzrrecKofo aHarlI4sa orBV <(De4epa*Huft

.[Ip olpanrn r a p ac ct i orp ena vr o4o6peua Ha 3aceAaHr,u ra(f e4p br xtrNrlryr

l3ane4yrorqrafi xa(pe4pofi /Klxrzu Ii.A./

PaSo'las [porpaMMa paccMorpeHa r4 pena Ha 3ace4aHnv yve6no -lrero.4r4qecKofi rouv ccv r,r

.[eHrrf, 12.Ct3.05 Jlaaepuzrx rsxHrlKa r4 nasepHbre rexHonorr4r4.

ilpoloxol (,=- o,

l1p e4ce4are Jrb r{oMtzc cr4r,r

JII{ C T TJE PE YT BE, P}K/IE HI{'I
PAE OIIEfr IIP OTPAMMI,I ATICU?TTTJI?IHbI

Pa6o.ra.s rpofparvrMa o4o6peHa ua lrcG -Z2l?yuednufi ro4

i3 anep;yro qrafi ra$e4pofi Apar<elnH

PaSoqa-s rrporpaMMa o;1o6pena Hap/ I - /0 /( yue6ur,rii r.o;1

Ilpor:onorr 3acet1aHi"vs, nadleT_1pr,r llb or %,e8,[,
3 areA1,1s111rai.i xa$ egpo fi Apare:uH

P a6o.ra.s rp orpaN{rvra o,4o 6peua na
llp ororo.n 3ace,Aarrff rcaQ e4ptr
3auegyroryvt fr narf e4po fr Aparce"rrtn

./,4. ,r7z 20,/J?o

llpororco:r 3aceilalvrt mafte4pnIl, / or g/,0,


