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1. IIBJII OCBOEHkTfl ilvrcw4lrJrl,tHhl

I_{elrlrrz o cB o eHr{fl ,4rn c rlr4 rrnr4 H tr < Xra''rrz_q ) sB J'rrorc.fl :

- O3HaKOMJIeHI'Ie CTyneHToB C KOHIIelrytuIbHEIMr4 OCHOBaMT4 XkrMur4 KaK COBpeMeHHOfi KOMITJIeKCH C>ft Hayrcu;
- Sopn'tupoBaHI4e rlpeAcraBneurzfi HayuHol'o Mr{poBo33peHr4f, Ha ocHoBe crzcreMr-rbrl :nauzfi o oocr'Be,
crpo errr,rll Il cn ofi c'rs ax xrIMV qecKldx co eAzueuufi :

- Soprt'aupoBaHl4e )w pa3Bnrr4e y cryAeHTa xl4MraqecKoro MbrrrrJreHux, cnoco6Hocrr4 rrprilueH.fiTb xanarzqec.ruft
14 HoTpyMeHrapuir. l]pl{ u3yqeHzn npo {eccrr oHaJrbHbrx Ar4 crlrrllnr4 H ;
- (popM:I4poBaHl're HaBhrKoB npzMeHeHl{s' srrauuir s o6racrz xLrMLru rrpr4 perrreHr.rz rrpoSeccuoHaJrbrrbx
3Ailaq,

3 apla,M r,rr crlrlrrnr4Hbr :

upzo6pereune cryAeHTaMI'I ycrofiuvnrrx znanuft. rro BorrpocaM yqeHr4r o or]poeHr4r4 BerrlecrBa,
TepMollIrHaMrIKI4 14 KLIHeTLIKI4 XI4MIrqecKr4x peaxqzfi, Teoprur o6uennrrx 14 oKZCJt.r4TCJrbHO-
BOCCTaHOBr4TeJrbHbrx rrpoqeccoB;

- (popriar'IpoBaHl4e HaBbIKoB rIpIzMeHeHrIt reoperr4qecKr,rx sHaH[fi n xoAe BbrrroJrHeHr.rx.na.6oparopHljrx paoor
14 npr4 perrreHr4rl pacqeTHbrx 3aAaq.

2. MECTO Ar4CrIU[JrrIHbr B cTpyKTypE olrofr Bc)

f{ucquununa <<Xr,ruztr) orgocr4Tcs x 6a3osoir.,racru orIoII Bo

[ucrlutttmua orlI4paerc.f, Ha sftalnfl rlpeAMeroB ocnosHofi oSpa:onarenrnoft rrporpaMMbr operHero(nonnoro) o6rqelo o6pa-:onanvrfl.rro rrpeAMeraM : xrrMtfl, Susvrca, MareMarrzKa.

3. IIJIAHUPYEMbIE PE3YJIbTATbI OEYIIEH Ufl fIO AI4CUI4IIJII4HT]

flnauupyerr'rbre pe3ynbrarrr o6y'reHl4t rlo Al4crlr4rrnr4'e, coorHeceHHbre c [naH'pyeMbrMr4 pe3yJrbraraMa
ocBoeHtzr OlIOlt

Koa 0opruvpyeMbrx
r<olrnerenqr.rfi

Vpoeeu s ocBoeHLIrI rcottneteuqH u 
t flnauzpyenrue pe3ynbrar6r oOf reuru no AracqrilnuHe-

xapaKTepr43yroturze 3Tarrbr $opnazponaurzl rcolrnererrqnil
_ (norasareJru ocBoeHz_f, xol,Irre.reHrl[u)I 2

.1
vK- 1 t{acrraqnoe ocBoeHl4e 3Harr 6asonrle trpI4HrII4rr6I cl4cTeMHofo aHaJLrcaB xr4]vtl4r4.

vlrerr BbIAen.rITI' 6agonrre cocraBJr-fiollllute *I4MI4 qe cKI'( 3an.aq,
Bra4eu MeroAaMrr rror{cKa zusoprr,rauuu o rpu:r.rxo_
XHML{lIecKlrx cRo fr crna x x v M w Ar wr^y . n rt rD uarr'r-r

OTIK -1 Vacrzqnoe ocBoeHrre JHaTb 3neKTpOHHOe CTpOeHI{e aToMOB It MOneKyIt, ocHoBrn
Teopr4r.r xulrr.rqecr<off cBfl3r4 B coeAr4HeHrrrx pit3nofo rr.I[a,
ocHoBHbIe 3al(oHoMepHocTt4 IIpOTeKaTIIII xI4MlIr{ecKI{:K
[poqeccoB, MeroAbr orrr4caHvrfl. $asoarrx ]r xr{MprrlecKr4x
PaB gJreMeHToB pa3Jrr4rll{brx
rPY e4lmenzft, crDoeHr4e 14

cBo

Vverr npr,rMerurrb rroJrfreHHbre 3HaHr4, s 06racrr4 xrrMuu [nI
ocBoeHr4r o6uerpoOeccr{oHaJrbHbrx Ar,rc[aflnrrH.
BnaAem HaBbIKaMr4 npr{MeHeHr,I[ 3aKOHoB xn.vrnn rtpr't
IIOCTaHOBI(e I4 pe€uII43aUI{r4 3licIepuMeHTfulbrrblx
lrccrenosaur4ft.

onK-3 llacrr,rqnoe ocBoeHze 3narr rlpr{Hrlr4rrbr HayqHoro naonrc,arinrzs-lorr-n."*,
ssneHuk Ir MeroAbr r/tsMepeHrl{ tprzsuno-xnnauvecKlrx BeJIIrrrIlH.
Vuerr aHaJrr{3r4poBarb, npeAclaBJr{rr, 14 oSopvuxrr,
pe3ynbTaTbl XTZMI4!reCKO|O 3KCIIepIIMeHTa.
BlaAerr HaBbrKaMr.r 

""rnon"ar"" uzwepelntuh u o6pa6o.rr<n
IaHHT,IX B XI4MVqeCKOM 3KCnepr4MeHTe.



4. OEbEM
Tpy4o euro crb Ar4 crlr4 rrJrr4 Hbr c o craBJr.f, er

14 c TPyKTyPA AI,rCUZIIJIpIHbI
_5_ 3aqerHbD( eArzHr4IL 1g0 qacoB
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Pa:Ael l.OcuoeHrre rroH.flTt4f, r{ 3aKoHbI
XLI]{I/II[
T'enaa I OcHoeHbre rorulrtrrr x:avrun.
T'erua 2 OcnoBHbre 3aKoHbr xrrMr{r,r.

2 1-J 2 6

(2)
@)

2/25

Peilrltrr-rourpolr
_i\! l

Pas4en 2 C'rpcteyne aroMavr
neprzroA[qecKrzfi saxoH. Xr.nruqecKa.{
cBr3b.
Tenaa L Ksauroso-AlexaHrrlrecKa,
MOAEJIb CTPOEI{I,If, ATOMA.

T et ra 2.flepwoAuqecxzii 3aKoH r{
rtepr4oAr{qecKatr cvtcTeMA 3JTeMeHTOB

ll.I{.Menaeneesa
Teua 3.Xrar,rrqecKa.{ cBr3b r.r crpoeHue
MOJreKyn
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T'erraa l.3nepre.rurxa r{ HanpaBJreHrre
xt4Mr{rrecrrrx peaxqufi .

T eva 2. Xr.nrzqecr<oe paBHoBecue.
Igua l. 9croBbr xrzMrllrecKoii rzserurn
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(4)
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(1)
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l5 r0/71

PefirzHr-rourpolr,
.Ne2

PasAer 4. . Pacr.noprr. Orzcnrarenrno-
BOCCTaHOBT{TeJrr;rrbre npoueccbr.
Teva L Clocodrr BbrpaxeHr4t
KoHrIeHTparIHrr pacrBopoB. O6rqne
cnoficrna pacrBopoB.
Teva2. PanHoeec[r B BonHbrx
pacTBopax 3neKTp oJrr4TOB.

Telra 3. Orrzclrarelrno-
B O CCTaHOBUTeJIE,IIbIe peaKI\UV.
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Pzu4el 5. 3lerrpoxmrr4rrecKlre
CI4CTCM6I

Telra l. falrpauzqecKr4e 3rreMeHT6r
T erv:n 2. Kopposrax MerurJrJroB
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2 1,7
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C o4epxaurr e JreKrIr{oHHbIx s auq'ufi rro Ar{ cuu[Jrr{H e

PasAer 1. OcuosHue froH_f,Trar z 3aKoHbr xkrnukr
lfetra I Ocuonnrre rroH{Trlr xvrMkrr4.
Ilpe4r'rer x'rMr4r4, Berqecrno KaI( xr4Ml4rlecKoe [o'rrrle. oc'onnr,Ie rroJroxeHn { aroMHo-

MoneKynflpHofo yrreHI'ts' CocraB aroMa. Xzunqecxrzit snelreur. Knaccrr 14 HoMeHrurarypa xaMr4r{ec,Kr4x
co eArrHeHr{fi . M.onn - eAr4 Hr{rla KoJTLI qecrBa B errle crBa.

Tewa2 Ocnonnrre 3aKoHbr xr4Mun.
3ar<ou IloclroflHcrBa cocraBa. 3anos KparHbD( ornoureHzri. 3aros Anora4po. i]axou coxpaHeHrrr

Maccbl: Berrlecrn. iJaxon gKBHBaJreHron. ConpeMeHHoe olpeAeneHr{e troHrrr{fl ((xr4MrrqecKnlZ srcBuea.]reFrr)).Pacqqr von'apnofi Maccbl gKBI4BaneHTa rlpocrb.* 14 cJloxHb.x BerrrecrB. Mareuar.aqecKoe Bbrp'Kerrr4e
3AKOHA 9KBIIBtUIEHTOB I4 EIO IPIAMEHEHI4E B XI4MIZIIECKI,IX PACqETAX.

PasAer 2 Crpoeume aroMa rr rrepuorn'{ecxzfi saKoH [.Z.MeuaeJreeBa. X.zvz.recri?fl cB.f,3];"
T'enaa 1 oeHr4, aroMa.
KeaHro aroMa. Borutonas (pyuxqz.a 14 B,oJrrHoBoe yllaBrrerrr4eLUpe4Ia'repa' qLrc'ra. Crpyxrypa 

'rraotpo"rrur. 
o6olo,lerc aroMa:

KBaHToBbIe yporlFlll u [olypoBHrl, [paBrIJra 3arroJrHeHux op6uralrefi s xauorooJreKTpoHr]brx aroM?tx.
T'enaa 2' Ilepno4Iavecrufi 3aKoH vr llepzo4zuecrax cr{creMa sJreMeHTon fl.IrlMenaeileeBa.ConpelreHuax Soprraynuponr<a lleprzo4rzuecKoro 3aKoHa. Crpyxrypa nepuo4z.recrcofr ct4creM'r

A'L1'MenaeJIeeBa. 3nexrponnrre cerreficrBa sJreMeHToB. tr4:rraeuenze c"ofic,tu aroM(oB u coelluu;en:uit
SJTeMeHTOB B nepzoAax z rpy[[ax.

'Iervra 3 Xnvuqecras. cBtrs-r4 crpoeHr{e MoneKyn.
lMeNarorr'tnl;Ie v MelKMoJIeKyJIf,pHbIe nsarznro4efi crBvrfl. Bz4u xI{MI,IqecKoit osJr3r,r. KosaneHTHa{

xlzMl4qecKa'f, cB'fl3b' Merol BiuIeHTHbx csszefr.. O6vrenusrfi u AoHopHo-aKqenrppurrfr MexaHr43M
o6pasonauz.f, KoBarleHTnofi ce.{gz. [enoranu3oBaHHar xr4Mr,IqecKas cBr3b. Csoftc,rBa KoBaJreHTr{ oit css3n.
I4o]H]flaq xl{MlrqecKat cBs3b. MeranrzqecKa.rr cB-s3b. Croficrna zonnoft u uelalnn,recr<oit cB{:3r{.Bo4op<r4uar xuMl{rrecKa.f, cB-f,3b. Cnssr Szsz-recrzx ceoftcrn BexrecrB c Br4AoM xrnMr{qecr(o it cefllu.
Xuruuqecra-q cBt36 B KoMrIJIeKcHr,rx coe,4uHeHusx.

PasAer 3 ocnoerr xr4M'qecKofi repuo4rzHaMrzKr4 r{ Kr.HerrrKr4.
lfeua 1. 3'eprerurra rr HalpaBJreHr{e )erMrrqecKrzx peaxqrzfi
IlHyrpeHn rrft saKoH TepMoAVHaMzxz. 'renroerre e@Qer:rrr

xI4MIzqecKI4x pea Tennora (eHranrnzx) o6pason,r*u4,.f, xrzMrzqecKn(
coeAIzHeHI'Ifi' 3r rrpoqeccoB B I43onl{poBaHHbrx crdcreMax. Brop,cfi
3aKoH TepMOAI'ITIaMI4KI'I. Sueprrzx fu66ca. Haupanreuze u rrpeAen caMorrpo]r3iBgrbrrofo TeqeHarr
xr4 MriqecKlrx p ear<qzft .

T etv'a 2. Xrarunecroe paBHoBec[e.
O6parulrue u Heo6parvMble peaKl{Iln. Xzunqecr<oe paBHoBecve. KoHcraHTa par}HoBecr,rs. pac.re'

cocraBa paBHoBeoHrrx cuecefi. CuerqeHze paBHoBecux. llprzHqzn JIe lgarenre.
T'enaa 3. Ocnoerr xr4Mr.rqecKofi lcznerzxn.
Cropocrr xlrMl'IqecKoft peaxquu. @axroprr, BJrr.rrroqr4e Ha cKopocrb peaxrluu. oqroenoit ssxoH

xI4Mur{ecKoft rczueturcz. KzHerrzqecKl4e ypaBHeHIr{. 3renrenrapHbre 14 cJro}Krrbre pe,ar:rlrrr4. flopx4cxc zMoneKy'Ilf,pHocrb peaKIII4I4. 3anzcztuocm cx:opocrl{ peaK{r4r4 or reMneparypbr. 3axon BaHr-forb6a.
vpannenze Appeulryca. 3Heprux aKTprBar\nz. Karannsaropbr 14 nurn6vropri.

Pas.4en 4. Pacrnoprr. olczcnrzreJlbHo-BoccraHoBl4TeJrbHbre npoqeccbr.
Ten'ra 1. Cloco6rr BblpaxeHl4t KoHIIeHTparIr{rr purcrBopo". o6rque cnoftcrna pacrr}opoB.
Pacrnopuuocrr BerllecrB. cnoco6rr 

""rpu*"rr"" KoHueHTparlr.rz pacrBopoB: MoJrbHafl AoJrfl,MaccoBas '4oJIq' Mo 'IparJrrx 3KBI4BaJIeHTil. Kor'ata.rrasHrte
ceoficrna pacrBopoB.

T'errra2. PasEo



TeopHx SneKTponl4rra'{ecxofi Arzccorlr4arlr4r4. CznrHrre n cna6rre oJreKTpoJrarbr. C:reue's
Malopacr:noprrMr,re
$. BoAr,I. Z.oHHoe

t,efi ruae o KI4CJI.I4Te JILII4 BoccraHoBI'ITeJIrt. CocrasreHl{e ypaBHeHufi oxucnrzreJrbHo-Bocc,raHoBr.rreJrbHbrx peaxumfi.
Par4en 5 3nerrpoxr{Mr4qecKne cr4oreMbr
lfenra 1. farlsaHz.recKr4e sJreMeHTbr.

3nexrpo4uue IIoreHIII4anbI. Merannv'recKr.re gneKTpoAl;r. fasoerre sJrer(rpoAbr. IlolopoAnrrft3JIeKTpor' cran,4aprHble sneKrpoAHble [oreHIIvaJIrr" Pacqer z r43MepoHr4e rroreHrlr.raJroB oneKrpoAoB z 3l/]cIAIbBA.HUTICCKIIX SJIEMEHTOB.

1l ela 2, Kopposllx MerarrJroB.
llnnrr Koppo3r4oHHbrx pi*pyrueuzfi . Xnnruqecrar r4 gneKTpoxr4Mur{ecKa, Koppo3rar: Cuoco6u 3aqt4TbrMeTaJIJTOB oT Kopp03r4r.{.

llelra 3. 3lexrponzs.
Cyrquocm DneKTponrr3a.

flpzueneru4 e gJrer{Tponrt a.

3ner<rponz3 pacrBopoB u pacnnaBneHubD( cpeA, 3axourr roapaAe.s.

Co4epxauue aa6oparopnbrx saHsrrlfi rro Ar{cq[[JrrrHe

Pas4en 1. Ocnonurre loH.rrrr,rs 14 3aKon6r xvrMLrn
f'enaa i Ocnoenrre nousrr4r xrr;y.iurr.
Jla6oparopnanpa6ora <Xzn'ru'reclcze cnoficrBa KJraccoB HeopfaHzqecKrrx coe4rzHeHzfr>>'Teva2 OcHoeurre 3aKoHbr xr4Mrrvr

'Ila6oparopuax pa6ora <onpe4eneHl4e gKBl{BaneHrnofi Maccbr rrpocrbrx rd cJroxHbrx Berrlecrrr)

{.Z,MeuaeJreeBa. Xznru.{ecx elfl. eBfl3j:.

)

Pas4en 3. oo'onrr xrzM[r{ecKofi repuo4r.tHaMr{Kr{ rr KrzHerr4Kr4
llerua 1 . 3neprerurca r4 HarrpaBneHrre xrzMrzr{ecK[x peaxqufi .
Jla6op_arop vax p a6 or a < OHeprerzKa xr4 Mr4 qecKr4x rrpoqeccoB ))
T ewa 2. X anrm.recKoe paBHoBecr{e.
<<Jla6oparopnax pa6 ora <XrzNrrl.recKo e paBHoBecr4 e)
li:rua 3. Ocnoerr xrdMrrqecKofi rcanernxpt
Jla6oparop nax pa6 or a < Cropo crr xr4Mr4qecKux pear<qzfi >

P'as4el4. Facrnoprr

acTBOpOB.

poB pa3nraqHbrx KoHrleurpaqarl>
KTpOnr{ToB.

Terua 3 . Oruclzrelbno -Bo ccraHoBr4 TeJrbHhre p eaKrlr4r{
Jla.6oparopnax pa6ota <<orcracnzreJrbHo-BoccraHoBr4TeJrbHbre peaKur4r4)

PasAer 5 3nexrpoxr4MrrqecKr4e cr4creMhr
Tenaa 1 . fanreanz.recKr4e gJreMeHTbr.

Jla6oparopnax pa6ora <f anrsaHuqecK[e oreMeFrrbr,,
T' erv.a 2. Kopposzx MerirrrJroB.
JJ a6oparop uax p a6 orla <<Kopposzx MeranJroB))
Tella 3. Snexrponzs
Jla 6oparop nar p a6 or a < Onexrp onrzs >



5. OEPA3OBATEJIbHbIE TEXHOJIOIUII

B npeil-oAaBaHI4I{ AI{cq}IlnI4HbI (XLIMufl) 14cnonm}rorcr pa3Hoo6pa3Hbre o6pa:grrarerrbHbre
TexHoJIOfI4I4 KaK TpaALIIII4OHH6Ie, TaK rI C [pI4MeHeHI{eM aKTHBHLTX 14 r{HTepaKTr{BHbX Me:foAoB cl6y.lenut.

AKrusHr,le r4 r.rHTepaKTr.rBHbre MeroAbr o6yuenrzr :

I'IumeparcmucHqn tteKqun (pasden lmeua2; pasdet 2 meuut I - 3,.pasi)en 3 nteuut I - 3,
pasden 4 meuut 2 - 3; pasden 5 meuut I - 3).
Ipynnoaaa ducrcyccua (pasden 2 meuu I -3,.);
T'peuuue (pasden 4, meuut 1,3),.

Auanus cumyaquit (pasden 3 meuut 2-3 pasden 4 meua 2),.
Pas1op KoHKpemHwx cumyar4uu (pasden 5, meua 2,);

6. OIIIIHOIIHbIE CPEACTB A TJIfl TEKYIIIETO KOI{TPOJUI YCil]E]BAEMC,CT'I4.
rrPoME)nvroqHorZ,trrncrAlll,rllIro l4TOrAM ocBoEHvIfllIr,ICrII4IrJg4rIbr tI

YqEI;HO-METOAI4qECKOE OEECIIEqEHI,IE CAMOCTOflTEJTrIuOIZ pABO'rbr
CTYNEHTOI}

l{rrx rexyrqefo KoHTpoJL{ ycrleBaeMocrlz cryAeHToB rrcloJrb3yrorcx peftrzur-KoHTponb,, a rarc)Ke
lpoBepoqHrre pa6clrrr (recrrr) Anfl KOHTpOJTg caMocro{remnoff pa6orrr

flpznrepu saaavvir Ans rpoBel euvrx peftruHf-KoHTponfl:

Pefirvnr-xourpolr J\bl
I . llpnne4ure fr opl,ryru4poBKy 3 aKoHa An ora4po.
2' Br'r'rzcnllTe Mon{pHylo Maccy 3KBI4BaneHTa MeraJIJra, ecrrr 0,493 | xnopr4ra 9lroro MeraJr.rra rroc,le
o6pa6orxn HarparoM cepe6pao6pa^:oea;rz 0,861 | xnopr4Aa cepe6pa.
3' [etrleuzcnzre KBaHToBEIe qzrcra, xapaKTepz3yroruve aroMHyro op6zranr. Kar:ze xapar(reprrorr4Krr
op6uratrn onpeAerrser KaxAoe uz unx?
4' HasoBlare gJIeMeHTbI, y Koropblx B ocHoBHoM cocroflHu,r aroMa BaJreHTHbIe gHel)rerr4rrecKple ypoErHI4
I,rM eror cnelyroqu e 3n eKTp o^Hu r-re xon $ zryp arlfl]r :

A) 5s'5p' B)4s24pI B)4dz\s2
rIpI4BeIE[e 3HaqeHu.fl KBaHTOBbIX qI4CeJr BCex sneKTpoHOB AJrs yKa3aHHBrx roHsnrypaqllfr,
5' Hanzurl{Te sneKTpoHHyro Sopnryny aroMa xpoMa B noprAKe 3alonHeFrrlx op6vraneft, nprzne4ule
sneKTpoHHo-rpatpuuecryto Sopuyny BHeIIrHero rr npeABHerrrHero oneKTpoHHbrx cJroeB.
6. Pacnolonorre gJIeMeHrlH P, S, Cl, As n px4 rro Bo3pacraHr4ro gneKTpoorpr{rlareJrbr{oqTrzr aroMor},
7. Pacnonoxcnre Sopn'rynbl oKcIiIAon MgO,SiO2, SrO, AlzOzB nopsAKe Bo3pacraHr4fl r{x o()HoBurx r:softc.rn.
8. PacnonoNilre Sopuynbl BoropoAHbIX coeAr4HeHrzfi ererraenroe VIIA.pyrrrru, B coorBer(crBrrrr c
yB e nr4 lle rrr{ eM oH ep rlzr4 xllMrdrre cKo fi . ce lrsu M ex(ny aroM aMr4.
9. Yxaxure crerreHb oKtlcreHllf, I{ BaJreHTHocrb a3ora B coeAr.IHeHuu NHacl.
10. Yrax<ure rrrrr xaMrrqecKoit csszuB MoJreKyne cepoBoAopoAa.
1 1. Merr4y MoneKynaMIr KaKVX lB reperll4cJreHHbrx BerrecrB (H2, NH3, H2O, HJt) o6paryrcrc.f, BOAopoAHbre
cnxsu?
l2.Kanrzlrra Szsuuecrcnntz ceoftcrBaMrl xapaKTepr.r3)'rorc-f, BeruecrBa MoreKynspHoro crpg,envr?

Pefirunr-xonrponr J\b2
l.llpune4r.rre orrpeAeJreHr.re craHAaprHofi ouTaJrbflr.r[ o6pa:onarur{ BerrlecrBa.

rennoeofr KIII4II nO LI3BoCTHbIM TeIIJIOBI;IM VX
Pearcqur AH r<[rxhrom

C(rpafrur) +tlrO(r): CO(r) + Hz(r) 2

C(rpa$nr) + Oz(r): COz(r) 405,8
CO (r) t'% Oz (r): COz(r) 284.5
4z (r)+ % 02 (r): HzO (r) 246r9

2.Pacc'rutaiate
T4M



3' Kar<vre Sarropu 6yayr cnoco6creoBarb yBenr,rrreHrro cKopocrr4 peaKur,ur 4FeSz. ll'.1O2:2Fez6: rg iSCrz ?
4.. B raxyro crollony cMecrr{rcs paBHoBecr4e B peaKrlr4ra 3H1N2<_+iNH, * q
a) npu lroBbllrreHlzr4 raBnenLrfl; 6) npz yBenfir{eHr,rr.r reMrreparypbr; q npkr yrane'r4pr aNnM)raKau3
peaKrlraoHHoft cnaecz ?

5' Brrqprcll4Te MoJI-{pHyIo KoHIIeHTpaIIurc sKBI{BaJIeHta2)Yo-voro pacrBopa cepHofr KrrcJrorbr (un.rnocTr
1,14 r/nan).

T.Pacc,turafire pFI 0,01 M pacrBopa CH3COOH ( Ka,cc. :7,74. n0 -s)

7. Onpe4elrrre Maccy NaOH, r4crroJrb3oBaHHoro Anf, rrp[rorouenus 200
ecrz pFI pacrBopa paneu 10.
B. Cocraerre rroHrroe r.r MoneKynspHoe ypaBneHr4e peaKur4r.r
pacTBopa.

rI4Aponr43a CuS Oa. YraNure pearrlr.iFo cper,br

9. llpune4ure $opuynbl coe.qI4Heuufi, npoxnnflroilIr4x s oBP KaK oKprcJrrrreJrbHbre. TaK rI
Boccrall oBt4TeJrbHr,re cnofi crea.
10. Coc'rasbre, vclroJlb3y.s MeroA sneKTpoHHoro 6alauc a ypaBHonne peaKrlr{r4 FeO -r HNO3 (r<oHq.) : . . .
YxaNIz,re oKI,IcJIIrreJrb r{ B o ccraHoBI{TeJIb.

Pefirznr-rcourponr }lb3
1' Bsrqnclurb 9.A'c. vI ."arrvcarb cxeMy faJlbBaHr4qecKoro gJreMeHTa, cocraBJreHHoro r{3 gJreK,rpollol'.:

I

1) Pt,H2 10,01u FINOz a:27Yo
2) Zn 10,2M )7-nClz f :0,5
flolyreuHrre pe3yJrbrarhr rrcrroJrb3oBarb rrpr4 orBere na2-ftu3-ftBorrpoc6r.
2. Kaxut peaKIII'It 6y4er rlporeKarr Ha aHoAe npr4 3aM6rKaHr4t4 BHerrurefr qenz raJrbBaHr.rqecKofo
yKa3aHaoro n 1-u nonpoce?
3. KarzLx peaKrlr{r 6yger nporeKarb Ha KaroAe nprr 3aMbrKaHrzr{ BHerrrref {enu

MJr pacTBopa r:prlpoKcr4 ilEL lJ.Arpnfl )

SJIC)MEIITA,

|EIJIbBAIII4 ]IIECKOIO 3JIEM.EH TA,
yKa3aHnoro e 1-rv{ noupoce?
4. Kar< a3MeH.f,ercr pH pacrnopa B nprrKaroIHoM [pocrpancrBe
xJroppr4a rcattus?

rrpr.r sneKTpoJrr43e BOAHOT-O pacTBopa

5. Kar<Ofi npoqecc ilporeKaer ua rpa(fvrroBoM auoAe npv snemrponu3e BoAHoro pacrBopa KOH?
6. BrFnrcrrzTb g.rreKTpoxr{Mr{qecnzft exezeaneHT xnopa n il(A* uac).
7' r{epes pacrBop HurparaAByxBaneHTHoro MeraJrJra rrpolycrr{Jrr4 uoK custoit2A n re.reu v:u 40 Mr{H.. mlr'
oroM Br,r,4eJrrrnocb 4,992 z MeraJrrra. Hassarb com.
8. Xelr:gurre vgr\erLrfl rIpI4 HIlKenprpoBaHVLrnoKpbIBaIor cHar{ara MeAbIo, a rroroM rrr4KeJreM. .Kaxofi
lpoqeco [poreKaeT Ha aHoAe rlpu rloBpe)KAeHrzr4 groro 4nyxcnofiHoro rroKpbrrhrflB 0,1 u. pacrBope
rrznpoKoalauarpun?
Er. : -0,161 B; Ec, : + 0,027 B; ENi : - 0,128 B.
9' B 0,1 H. pacrBope colsHoft KI4cJIorbI orlyqeHrr no orAenbuocrr4 MeAH ax, cepe6pn1afl. lr3oJrora,
rlpoBonoKl{. Kaxas rpoBonoKa 6y4er KoppoAr{poBarb c BoropoAHoii 4euonxpisauueft?
Ecu :-t-0,154B; Eeu :+0,348B; pAe : +0,2778; Euz:-0,05iB
10' B xarcofi cpere IrpI{ HapyIleHI4I'I oJIoBqHHoro rroKphrrrzr xeJre3o 6y4er 3arrlr4rrleFro 6or:e rraAexrrro:
0,1 H. FICI; 0,1 u. .NaCl; 0.1 n. NaOH ?

lnporraexyro'{Hofi arrecralllrefi no zrorau ocBoeHn-tr Ar4crlr4frJrrrHbr qBJr-{eTor 3x3arde)H.

KonrponrHbre Bonpocrl .4n{ rroAror,oBKr4 r( 3K3aMeHy:

1' ocuoeHrre roHs'l4{ xkrMkrkr: aroM, xl4MlzqecKplfi oreueut, HyKJrIzlrbIe MaccoBoe qIzcJIo H'.yglruila,I{3oro,,ll,
orHocI{TeJIbHas arol\4Has'Macca gJIeMeHTa, Berqecrna MoneKyn-spHoro rl HeMoneKynflpHcrfcr crpoeHr4Jr.
2. Eaunurya Korl'IqeorBa BeurecrBa - MoJrb. Morurpuax ,vacca,nrolxpuuft o6rervr.
3' crexuolrerpuqecKl'e 3aKoHbI: 3aKoH coxpaHeHr4r Maccbr BeqecrEi, 3aKoH frocrorHcrBa cocraBa, 3aKor{
sKBr{BaJteHToB" 3aKoH Anora4po.
4'xnr'rurtecr<vft sxezsaJleHT, $arrop gKBrIBaJIeHTHocru, MonrpHa{ Macca gKBI4B4JreHTa, gr:BrzBzlJresrur'i
o6leu, KoJIIlqecrBo 9KBTIBaJIeHToB, MareMarl{qecKoe BblpaxeHrle 3aKoHa 3KBI4BaJISHT6B.
5' Cnocrr6u BbIpDI(eHI'It KoHIIeHTpaIITIu pacrBopon (rr,rom"as. rorrfl,MaccoBa{ AoJrq, MoJrflrlHaq
KoHIIeHlpaq[s, 3KBI4 BaneHTHas KoHIIeHTpaIII4s p acrB opeHHo ro eell{ecrs a).



6' Ornc"rrureJlbHo-RoccraHoBl{TeJlbHhre peaKquz. orncJrr.rreJrrr r{ BoccraHoBr.rreJrr4. (locra.uenzer ypanuenufi
OBP rraeroloM gJreKTpoHHoro 6atasca,
7. Crpoenrae aroMa' AroruHrre op6utatm. Knanrosrre qncra. Crzuvrerpux op6ura-rrefi. Sneprerzrrec*r.e
ypoBHa I{ IIoAypoI}Hz. 9prcno rloAypoBHefi e sueprerllqecKoM ypoBHe. gzcno op6uralefi u noayp,,ura,.
8' Pacnpe4eJleHl{e sneKTpoHon no op6u:raJl.rM B MHorogJreKTpoHHoM aroMe: rrpr,rnrlu[ namnenrrneii
sHepf r4lz, npaBr{no KneqKon cKof o, nprrHrl un rray rru, rrp aBrrno |yn4a.
9' 3nexrpoHHa-f, crpyKTypa aroMon u llepzo4l{rlecxarcucreua MenAeJreeBa, g.rrer,rpoHsrsre ceMefioret4
gneKTpoHHbre aHiurof iE. Slexrpouusre (f oprr.rynbr aroMoB.
10' llepuo4I'I'recxufi 3aKoH. Crpyxrypa llepuo4auecxofi crlcreM;r: nepr4orbr, rpyntrbr rr loArpyrrrr'r.
Meranlrr I'I HeMeraJIJIrt n llepuo4zuecr<ofi cl{creMe. I4gueuenze B rreprzoAax r.r rpy1111ax osoftcr'] gJreMeHToB
(pa4vycon aroMoB, gneKTpoorpI4llarenbHocrr{, cpoAcrBa K gneKTpoHy), orzcJrr{TeJrbHbrx 14

B o ccral{oBrzreJrr Hr,rx cnoft crs ttpo crblx B elrlecrB.
1 1' MeNaroMHbIe r4 MexMoJIeKyntpHbIe esazrr,lo4eft crBvrq, Br4.qbr xrrMr4rrecKo it csxzu:v orrHar, KoBa-[eHTr]aj{
(nonapuax r,r HelorspHax), rr,rerall n-rrec:lras., BoAop oAHa{.
12'Mexanusurr o6pasoBaHLrs'KoBzuIeHTHoit cyxsn: o6naeHurrfi 14 AoHopHo-aKuenropHufi. Kparnr,re cBrrr3rz.
[enor<zurnsoBaHnafi KoBaneHTHas. cBfl3b.3ueprzx rr AJrLrHaKoBaJreHTHrrx cs.f,gefr.
13. CsoficrBa KOBaJIenrHofi cBs3I4: nonrprr3yeMocrb, HarrpaBneHHocrb, HacbruaeMocrb.
14' fu6pugu3ar\vrs' op6rlranefi. feouerpzt MoJreKyn c pa3nrrqHbrM TrrrroM ru6pngnsugrrv qeHTp?rJrr,Hor.o
aToMa.

15. Zo.nunax cBll3r,. Creneur I4oHHocrrI cB-fl3r4. Cnoftcrea nouHoft cBf,3r{. Csoftcrsa BeureorB c noHuoft
cBf36lc).
16' MerannllqecKaf, cB.f,3b' Cnoficrea MeraJlnl4qecrcofi ce-ssu. Cnoficrna BerrlecrB c MeriurJrr4rrecrofi oB-f,3bro.
1 7. Bo21opo.4Hble cB-tI3kI , Btrvlfl:atre BoAopoAHo fi. cessv na Szsu.recxue ceoficrBa Berllecrs.
18' Bau-aep-Baalr,coBhr oI'IJIrI: ArIrIonb-AIrrIoJIbHoe, zxrAyKr.(aoHHoe r.{ Ar{c11epc14oHHoe B3ier4M ogeitctr"u;x.
19' KovrnneKcHble coerl'HeHl4s. Kouulexcoo6pa:oBareJrr{ u nrrraHAbr. XzruprecKarr cBJtr3r, B KoM.rJrer(crax.
H ou eHxnaryp a K o.Mrr JreK cHr,rx c o e4r,r H eHrzfi .

20. o6ruze ceoficrBa pacrBopoB, 3arou payna. 36ynrlocrconux. KpzooKonrz.fl.
21. 3ner<rpoJrr4Tbr. 3nerrporurr.rqecKafl Ar4ccouuarlra-s. creneHb Ar4ccouuaur4r4.
CTE II EHb ilPIC C OIT].J.AIINKI,

Ocvro:ruqecKo e naBJreHtae,
@ax:roprr, Brt4srorqrze Era

BeqecTB, pacqeT SH TaJrblrrr 14 peaKil,rrl4,

22. Cutrcnble sneK'TpoJIIrrbL ArrIleHocrb uoHoB. I4onuas cuna pacrBopoB. Kos(f6ruzeHr aKTr{BHocrr4.
23. Cm6t'te sneKTponzrsr. KoucraHTa Al4ccoqraaqurz. 3axon pa:6aruenzx ocrnzurr,4a. oryneuvar,aN
Ar{ccorlr4 arlus cradbx sneKTpoJrr4ToB.
24'KucttrcrHo-ocHc)BHble paBHoBecvfl.B BoAFIbrx pacrBopax. I4oHnoe nporrBeAeHr{e Bor,br, Bo4opo4r1,lft z
rr4np oKor.rnrHtrfi rroKa3 areJrr4. Kzcnorno -ocHoBHbIe r,r HrrIKaTOpbI.
25.Pacqet pH paclnopoB cl4nbHbrx KLIcnor r.r ocHoBaHraft. Pac.rer pH pacrnopon cna6rrx ro4crror 14

ocHonauraft.
26'lu\;'ptotttas co.neff' o6parulaufi rz4ponz3, r{3MeHeHue pH B 3aBrzcrzMocrrr or oocrfrr}a coJrrr.
27. Konrcranrarnhponv3a, ee cB.fl3b c KoHcraH'raMr{ Ar4cco\va\ur4cra6rx oneKrponr4ro,n, Heo6par.am,rfi
rr{Aponx{3.

28. ocHoeHble [oHt{TI4t xtr4Mlrqecxoft repvoAr4HaMLIKr4: TepMo4r4Halv{[qecKa.fl crr()-reMa,T.r,rrlbr
TepMo.4t'IHaMI4rrecKI'IX CI4CTeM , BHyrpeHHst 9HepruH cr4creMbr. Teptro4zHarr4[.recru]i [trroqecc , Br4lbr
rrpoqecooB(zso6eLprrrrft , usoxopnrrfi , vsorepuuqecxzfi .

29. flepnrrfi saKon TepMoAI4HaMIaxa. 3nralbrrns.. ZsN{eHeHze oHTilJrrbrrrrr4 czcreMbr rrpu 3K::loTepMr4qecKr.rx r,r
3HAorepMr4qecKrrx peaKrlr.r{x. Tepnaoxunrr4qecKr.re ypaBqe]F'hrfl .
30. 3axorr fecca 14 c:Jrs4glpsr pr3 Hero. Ouralrnuu o6pasoeanzx
3 i. 3nrponur clrcreMbr. Bropofi 3aKoH TepMoArrHaMr4rfl4.
32' Cno6oaHa.q sHepu{slu66ca. Kpurepnfi caMorlpor,r3BoJrbHoc:ru xr4Mr4qecKoft pearcqzu. onpe4eneHrre ro
TepMoIl4IraMuqecKInM AaHHbIM BO3MO)I(HOCTI4 npOTeKaHLIr Xr4Mr4qecxoft pealcql4rr B rrpflMoru u o6paruolr
HanpaBJreHrII4.

33' Xvr'nlfrecKoe paBHoBecl{e: TepMoALIHaMIzr{ecKr4fi rcparepufi, rpr43HaKr4 xrrMr.rqecKor.o paBHoBecrzr{. 3axclH
4eficrnyrorqplx Mercc AJIx xLIMI4qecKoro paBHoBecr4s. KoHcraura paBHoBecrds.
34' Cssst' KoHcraHTbI paBHoBecut c Iz3MeHeHI,IeM craHraprHofi gHeprrzr{ fn66ca" 3aszclrMr,ocrb KoH'Tarrbr
paBHoB eCr4_S OT TeMrrep aTypbr.
35' Crr'rerueHrre xl4MlzqecKoro paBHoBecI4r. llpzuqzn Jle-luarenre. BnusHrre reMrreparyl'rJ:, AaBrre'nfl,
KoHrleHupaUzfi neulecrB Ha cocro.f,Hr{e paBnoBecr4{.



36' cxopocrb xuMl4rrecxoft pearqurz. @arcropbr, BJrr4-f,roq rre HacKopocrr, peaKrlr{[. 3ar,cn reficrny'uux

Mrreparypbl. 3axou Baur_fo$Sa. -VpanHeurae

rz6zropu.
x gneMeHTax. Cxerrarr farriBaFll4rrecx:r{x 3neMeHToB.3nexrpo4uble peaIQII4z. 3rerrpoAHbre rrorenrrrranrr. 3[C fturbBaHu-,ecKoro oJreMeHra.

39'Bolopo.4Hat Ixl(ana sneKTpoAHbrx rloreHrlr4anoB. craH4aprHbre oneKTponH're [o,reHrl[anrr. px21
Harrpfl xeHr4 ft nae,rannon,
40' 3anrnciaMocrb eJIeKTpoAHoro [oreHIIvIaJra or KoHrleHrpaur4r{ r4onoB B pacrBope, vpa.nneuue lleilucr:a.Pac'rer SneKTpoAHI;IX noreHIII4aJIoB MeraJrnr{qecKrrx oneKTpo4oB rr BoAopoAHoro gne*Trpo^a.
41' 3nucrponzs' 3reKTporHble peaKIII{l4 Ha aHoAe Lr KaroAe. llocne4onareJrbHocrb Boc,cr,irHoBJrer{Lrjil
oKLIcnlzreJlefi z oxr'icneHrlt BoccraHoBrlTeJleft. 3nexrpoAHbre peaKrlr{r4 [pLr gneKTpoJrr.r3e 

l]acnnaBoBgneKTpoJrr4ToB.

42' 3nertponlr3 BoAHbrx pacrBopoB gneKTponuroB c r4HeprHbrMr{ o.rreKTpo^aMr4: peaKrlxrr4 Ha KaroAe r4 aHoAeB 3aBrIcI4MocrI4 or cocraBa SneKTponl{ra. I'lsNaeHeHkIe cocraBa pacrBopa. 3nexrporlr3 c pacrBopr4Mr,rM
aHonoM.
43' Pac'rer MaccFr [poAyKToB sneKTpoAHbIX peaKrlrrfi na ocnoe annv. o6ireAr4HeHHoro 3aKOHa eapagex.44' Koppos'Is Meralron. XuMz'recKat Kopposrax. 3rerrpoxr'MrzqecKar Koppo3r,r-rr: aHoAHbre r,r Karor,HbreIlpoqeco6I' 3aBITCpIIVIOCTb rI4rla.4enoJItpI{3aIIrIIr OT COOT'HOIrreHrrr SneKTpOAHr,rx roreHrlr4.aJroB MeraJrJra r,roKr4cnrzrenefi . MeroAu 3 arrlrr 16r or Kopp o3r4 rr.

callocrosreJlb'ar pa6ota cryAeHToB nperycMorpeHa rro BceM pa3renaM Kypca r{ .rrclonb3yercJr r(aKI4HcrpyMeHT Anf, Sonee rny6orcoro ocBoeHl{q reoper[trecKoro neKrlrroHHoro Marepvana z upuo6pereHr'tr
HaBbIKOB ero npaKTllqecKoro [pI'rMeHeHI'I{ B pacqerax u ta6opa:ropnoft npant"*e. Ilexoropsre l]a3ixenbrTeoperIzFIeCKOrO Kypca paccMarpl'IBaIOTC.'I C ucloJrb3oBaHr4eM orrepexarorqeft cannocro;rrenrsorz pa6oTl,r:

ne HoBoro ,,^,,.-.. )^.vue6nov ::i::1r11f#T'iff
pa6orrr rc11e11234567gg1576

fi pa6ortr prlBaHrrr.

flpunrepu recroBbrx sal.aHufi..qnfl KoHrpors caMo crosrenrHofi p a6 olrr :

faHurrecKux coeAzirenzft >
f o fr4ApoKcr4,4a cooTBeTCT'BeHHO :

H),
H),
ranqenoff Kr4cJrore paBHa:

r) III

r) J1ClOa
yry CaHpOa
or<coSocQal Kiurbrlru r,) ueraflocsar xarmqnx

o:

r') 7

SNCKTPONTTTOB))

oH), r) HF, No
napr4Tb zs 430Nar 4yo_soro pa0rB,opa (nlornc,crr,

o-Hbrfr pacTBop, paBHa

I2,5r/100r BoAbr npu 20"C. yoranonure, KaKoBa
roroBJregrr{ ero [cnon63oBaHo 400l so,rrr



4' Cn'reurann ln lM pacrBopa z 1l 3M pacrBopa cepuofi Kr4cJrorbr. onpe4erzre MoJrrlpH),ro KoHrleHrpa{urc
cepuoft KkrcJrorr;r B KoHeqHoM pacrBope

a) l,5ucurfu 6)2votrlt n) 2,5lronr/u r) 1,75laonr/n
5' XnopH4-I'IoHbI06pasyrorcflnpupacrBopeHrzr{ B Bo,4e BeudecrBa, rrMerorqero (popnayry
a) Cl2 6) Mgclz. n) AgCl r) CCta

Teua <f arusaHrar{ecKr,re sJreMeHTbr)
1' BrFrvcnI'ITb IIoreHIII4iIn BoAoporHoro gnerTpoHa B pacrBope yrcycHofi Kr4cJrorbr c KoHrleHrpaqze.ft 0,1uolrh. Creuenr, /{uccoul4allvn ltnfl.sa4auuofi ootrqanrpuqrrrr Kr4c1omr u:0,013.
a). - 0,168 B; 6). - 0,153 B; n). 0,168 B; r). _ 0,020 B.
2' MarsueByro IrJIetcrLIHy [oMecrLrlrrr B pacrBop coJrpr ororo MeralrJra. Irlsueperruufi uoreuqnan Mg oKa]a,,c.,,r
paBHbIM -2,408. Brrquclurb aKTLIBHyIo KoHIIeHTparIuro rroHoB Mg n pacrnopa u uo6/"rr.
?).:,46.10'2ruonr/r; 6).o,2snronrh; n).4,r7.1O-t;;;i; ';t. 

e;ii.10-2rvrorrr/.u.
3' Brrqzcll'ITl TIOTeHIIVaJTUT MeAHEIX 14 HI4KeJIeBErx sneKTpoAoB, frorpexeHHErx B pac-fBoprr cusoa u lrlisoa c
KOHUeH:Tparlvr.flMlri

Pb / Pb (NO:)2, C. : 0, 01 naonr/n, y :0,7 // AgNO3, C. :1 nronr/.n, y: 0,g / Ag.
cocrasars ypaBHerl[tr peaxqrzft, lporeKalouluxHaaHoAe r,r KaroAe pa6orarorqefo sJreMer]tra.
a) 0,982P; 6) 1,04 B; n) 0,6 B; r) 0,54 B.
5. Brrqucrnrr 3[C cnelyrouefi ranseaHruecxofi qenz
Ag / 0,01M AgNO3 ll 0,IMAgNO3 / Ag

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

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

f : 0,72
6)08; n) 0,029 B; r) 0,059 B.

Tenra <3nelcrpolzs>
1. flpn eJreKrponv3e pacrBopa xnopr4Aa liarrrrs. o6pa^eyrorcx:

a) xutuir, BoAopoA, xJrop, Kr,rcnopoA; 6) rz4p'xcu[Ka'rr',BoAopoA, xnop;
n) rz4porcckrl,Kturvs, cons:nafl Kl4cJrora, KrrcnopoA; r) ranrafi, BoAopoA, oKcr4ll ]{nopa.

2) Karofi Ilpoqecc [po[cxoAl{T Ha MeAHoM aHoAe rrpr{ oneKrpoJrr{3e pacTBopa NaBr:
a) orczcleHrre BoAbr;
6) oxncneHr4e r4oHoB 6ponra;
n) orcuclenr4e MeAr.r;

r) nclccranoBJ{eFrr4e MeAI,t.
3) flpu 3neKrponl43e BoAHofo pacrBopa Sncl2 Ha aHoAe Bbr"4errr4Jrocr,4,48 n xnopa (H.:r.). Hafir|nMaccy
BhlAeJllrBlneroc.f, rra KaTo.rIe oJroBa:

a) 23,7 r 6) I 1,85 r n) 5,925 r r) 47 ,4 r
4) BeqecrBoM, rIpI{ onenTponkI3e pacrBopa Koroporo o6pasyercx Kr4cJropoA, rBJrf,erc.tr:

SnBr2.
o4opo4Hufi noKa3a.TeJrb :

6eg usNaeHegzfi.
Tb sneKTpoAbr r,r [polycrt4Tb gneKlpaqecxufi rox, ro:
b oT Hefo SneKTpoHbr;

eMy sneKTpoHbr;
n) r<arzourr 6yayr ABr4farbcr K KaroAy rr orAaBarb eMy oneKTporrbr;
r) xaruourr 6yayr ABr.rrarbc-f, K aHoAy nnpkr*LrMarb or Hefo gner(Tpo'br.

q)oHA oueHorlHblx cpeAcrB Anq rlpoBereHprs. arrecrarlnz ypoBHt c$oprrr.rpoBaHHocTr4 xonne'reHqzfr
o 6yvarorquxcr r'o rncrlr4rrnr4 He o $ opnanxerc.f, orrenbHr,rM roKyMeHToM.



7 . yIIEBHO -METOAI4qE CKOE I4 I4HO OPMAUI4OHHOU OEE ClilEqEItI4It
AIICUIIIIJIIIHbI

7.1. Kuuroo6ecue.reHHocr

HauNrenosaurre Jrr.rreparypbr : aBTop, Ha3BaHr{e,

BT{A V3 AAHV'. ISAATE JII, CTB O

lo[us!.aulr'n KHI{| O OBECIIETIEIf HOCTI)

Kor[qecrso
e xs erra nnap ob us [anufr ,
B 6ra6luorexe BnfV s
coorBercrBr4r.r c @fOC

BO

Halnque n elexlpounoii
6rztdnraorer<e IJnfV

2 a
J 4

OcuosHas nlrreparypa*
l. 9epuona O.E, Kysyprvrau B.A., [z4enxo C.B.
Yqe6noe noco6rze Iro xrrMr4rr AJrr cryAeHToB
Hexr{Mr{qecKrrx nanpannenuii .r.I.- Bla4rauup:
BrfV

20tl T9

htfp :/i e. t ib. vl su.ru /handle / 7123 4
56',789t6185

2. Kysyprraau B.A., 9epHona O.E, ,{u4enxo C.B.
Vqe6uoe noco6r.te uo xvMkrLr 4rrfl cryAeHToB
Hexr4Mr4rrecKrlx HanpaBJreHrafi q. II. - Bra4uruup:
BrfV

2012 219 http://e. lt ib.vlsu.ru/handlo/ 1 234
s6189t2311

3. Kysypruau B.A., l{rl4euro C.B., 3a4opoNuufi
I4.B. flparruryrvr ro ILTMlr,:a g.nfl cryAeHroB
Hexr{MrrrrecKr4x HanpaBneHuir. - Bta4vtvtzp: BnlV

20ls z)) http ://e. 1 iLb.vl su.nr/handkr/ 1 23 4
56789t425:;

4. Opnrarr H.A., Kysypllan B.A., Apxranona H.A..
llpar<rrzr<yu AJrr caMocrosrelurofi pa6our no
xuMprI4 IlJIfl. CIyAeHTOB HeXI4MI'IqeCKr4X

nanpauenuft. - BlaArarr,rup: BnfV

2005 385 hftp://e.lib.vl su.rulhandlel 123 4

56'/89t576

,{onol Hraren btrar Jl t reparypa
1. Koponuu H.B. O6urax xr4Mr4.fl : yre6uran 4nx
By3OB nO TeXHI{qeCKLn4 HanpaBJreHr4rIM I4

crleul4zlJr.bHocrxM. -- Mocrna : Bucruag IIIKoJTa

2000
2003

2004
2005
2007
2008

11

14

4
11

15

I
I

2.llu:utctt H. JL O6rqax xrtr{r4fl.: yue6uoe loco6ue
Arur By3oB . - Jlesumpan: Xutrurq

t984 49

7 .2. llepuoAr{q e cKrr e r{3A aHrrfl

7.3. llureprrer-pecypcbr
1. http://www.scirus.com
2. http:l lwww.iupac.org
3. http://www.anchem.ru
4. http://chemteq.ru/lib/book
5. http://www.elsevier.com
6. http://www.uspkhim.ru
7. http://www.strf.ru/database.aspx
8. http://www.chem.msu.su
9. http://chemistry.narod.ru



8' MATEI',I4AJrbHO-TEXHZqECKOE OEECTTEqEHT4E AI4CrIr{[Jrtrr Hbr
'{n'a pee'rzsaIJnr4 4annoft AIrcIInlJII'Hbr t4Merorc-tr cler{r4aJTb''re fioMerrr e*Lrt: Arrfl rrpoBeAeHr'sausrzii JIeKIII4olrHoro THfIa v sa*s..uir na6oparopHoro T'ufira, rpyfirroBbD( rr LrHru'nl\yur r{r,rxKoHcynlilallufi ,'rexyrqero KoHTponr ,n npoMexyro.rHofi arrecrarlrTr,r.
Jla6oparopurre pa6orbl flpoBoAsrct B rloMerueur.rr4 ra6oparop utr o6',\eirr4 Heop]raHz.recrcof xrrM\4Lr(ayr.405-1)

Pa6ovyo [porpaMMy co craBr{n : fpauvrra E.II.

PeqeuseHr
(upe4c:ranurelr pa6oroAaren, )

(ol4o, ro4nracr)

{t'
(lrecro , AOJIXHOC'rb, , no4nubr)

(OAO,.toa.t^t

,lo4rrzcr)

Pa6o'rarr [porpaMMa pacc TpeHa v o,4o6peua Ha 3acera'rrvr yue6uo uero,4u.:recxoft KoMrrccr4rzHarIpaBJreH!: 

-----28.03.01 
<<HanorexnoJlon4lr r.r MrrKpoczoreMHas rexHrnr.n))

JII{C T TIEPEYTBEPXNEHI4,I
pAE OrrErz IIp orpAMMbI ALr C rIl4IrJrI4Hbr

Pa6o.ras [porpaMMa o4o6peua Ha 
_ yue6Hrrfi roa

3ane4yrorqaft xaftenpofi

Pa6oqax rporpaMMa o4o6pena na

flporor<o.n 3 ace nalLr 8: xaQ e4prr Jrlb

yve6nrrfi ro4

OT fona
3ane4yror4vft ra$e4pofi

Pa6oqa.s rporpaMMa o4o6pena na

flporor<or sace1aHkrfl. xa$e4prr J\b

y.re6Hrrfi ro4

3ane4yroqvfi r<a$ e,4poft

ro.4a



JII,ICT PEII4C TPAIIUU I43MEHEHI4IZ
B pa6oqFo npofpaMMy At4CrItrrrJU4Hhr

HAUMEHOBAHUE
o6pasonarelrHofi rporpaMMbl Ha[paBJIeHkLr [oAroroBKr{ 28.03,01 <HanorexnoJrorrrr{ r,r Mr{Kpoc,ncreMHa,

T9XHIIKil)

3an. na$e4poft

Buecensr rrcMeHeHHf, n vacru/pa:4eru
pa6o.refi nporpaMMbr

OcnosaHue
(Hoivrep v Aara rrporoKona


