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AKAnEMIIb

Mr.rnr,rcrepcrua 3apaBooxpaueHus poccufi cKoft (De4epaqur.r

YTBEPXNAFO
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HqY021 r.

TIPOIPAMMA BCTYIII4TEJIbIIOIO SK3AMEHA B
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no Bnoxnrrun

_ocHorsofi npoqpeccnouanrnoft o6pa.sonare:unofi uporpatrurr
BEIclIero o6pa-:ona"niu - [porpaMMbr rloAroroBrr,r Hayriuo_rreAarorr4qecxr4x Ka.qooB B

acnr4parrr)?eno HarrpaBneHr.uo [orroroB(r,r 06.06.01 Euolonaqecrue sal,xu
ro cfierlr4anlHocrz 03. 0 1 .04 Eroxurraur, lrnepx4euuofiperropoM OfEOy BO COIMA Muu:apasa pocczr4 30.06.2021 r.

Oopnra o6yqeurlq oqHaq. {gaoqnaq)

Cporc ocnoenna

KaQe4pa Erzonor[.recroirxLrMLrLr

@opua o6yqenrlq oqrraq. {saoquas)

KsarraQ[raqm (crenenr) BhrlycKnrrxa: Zccne,{osarem.
llpenolasarerrr - rrccJre.uoBareJrB

B.nagunanrcazr202l r,



llpu paspa6orKe flpofpaMMrr Bcry[r4TeJrbuoro gK3aMeHa rro 6aoxarr.crr,r no
ocgorgofr rpo$eccuouanruofi o6pa:onarenruofi nporpalrMEr Bbrcrrrgro o6pasonauur -
IIPOIPAMMbI NO,UOTOBKI.I HAYIIHO-ICIATON4IIECKNX KAAPOB B ACIII4PAHTYPE rio HAIIPABJIEHIIIO
06.06.01 Buororzvecrue Hayru no crerlr4nrrbHocru 03.01.04 Erzbir4Mr4s " o.rouy
NOJIO)I(EHbI:

1. (DfOC BO no EarpaBrreHrlro noAroroBKr4 06.06.01EI4OJIO| I4r{ECKZE H+_{KI4, yrnipx4enuufi M"n"""ep"ruo" o6pao"a"r"
u HayKLTPA 30.07.2014 r, l,{! 871
2. Y're6nnfi [JraH no cnerlrzaJrbHocru 03.01.04 Euoxuuur, o4o6peuunfi yqeHBrM
conerou @fEoy Bo cofMA Mrznsspana poccrzrE l,o ii"i ioit-.,, nd.ro*on
Ns 9.

rlporpan'rnaa o4o6pena Ea sace*a*.-r xa$e^prr 6aonorz.recxo fr, xuuuu o, o.lo ,fuA-S- 2021 r. nporoKorr J\'e .tO.

flporparrava o4o6peua Ha sacel,a*riLl qenrpaJrb'ofo KoopAu'ar]rio'uoro yve6uo-
Merol[qecKoro coBera or <25> vax 2021r., npororol Nl4.

llporpavua yrBepxreHa yqeHhrM coseroM ofBoy Bo cofMA Muus4para
Pocctlz or 30 zrcnr 2021 r., npo:ror<on j\! 9.

Cocrasrlrerr,:

3 ar e4yrorqax ra$egpofi 6uonorrzqecro it xnvuu,
K.M.H., AOIIEHT e.t\.E. fypuHa

Peqeugenru:

3are4yorquft ra$e4pofi naro,roruqecrofi

Qusaolonrra (DfEOy BO COfMA Munsgpara poccrzra,

4.1r.u., npo$eccop I4.f. ANr.roes

lup e xrop tr4wcrut y r a 6 uo me pnyuucKr4x riccre,{oBaHurt
Bra4rzxaera:cKoro HaytrHoro rIeHTpa pAH, 4.1r.u., @.C. .{arrzena



Bneleune

B ocuony uacroruleft npofpaMMbl noroxenbl clie,4ylolqne pa3pertbl;

Qr,rsr,rxo-xrzuravecKi.ie oclrorbr 6uoxuuuu; crpyKT)?a a $asuro-xilMl4alecKl4e

csoficrsa Hr.I3(oMoneKyrspHrrx coeAr,iueuaf, Bxorruux B cocral 6uororu.IecKl4x

o6textor; crpyKTypa u cgoficrna 6nonornrnrepon; o6r'aen BelqecrB LI gI{ePn.rI{ B

xHBErx crrcreMax; xpagenr{e pt pea:l.w3arrrs. rene,rqecxofi axQopr'raqzu;

!3aI,IMocBr3h a perynsrdr4r npoueccoB o6lrena Ber{ecrB I opraHH3Me.

llpegrrler

1. Odurue Bonpocbt

tt sanaqfi 6qoro*Frecxofi xuMr4l.r. Euoxttuug B cllcreMe

bliorornqecr],Ix,qucrll4nnnr{. Cs.ssr 6r.iororrqecKo{4 xrrMnrl c conpeAeJIbHlIMLt

AItcqfinIIHHaMH buoQa:urofi, 6uoopranu.recrofi xuvrueit, qaronorurefi,

uurpo6uonoraeE, rexeraxofi, $a:uolorraefi, Mecro 6voxnuuvt B cucreMe HayR,

cBt3aHnbrx c MeAr4rII4HcKoi uayrofi. OcnosxHe sraflbl pa:]Br.irr{fi 6aoxa,tng,

Mo:rexyn*pnaa 6rzo,rrorn.r I,I reHernKa u ,rx cBt3L c 6noxrargefi. flpartrvecrure

npl{Jloxeur.rir 5uoxuwuu. Hanpaenenilx u nepcrreKTnBbl paslurLrl. 6Noxnvzu.

Xnrnr xar oco6ax Qopl',ra ABHXeHHT Mareprirz. Ilpo6nelra Bo3Hr4KrroBetrrt

xt srr4 tr rpeg6uolorauecroft ero.ruoqsu. Pont crpyxrypnofi opranl€aqr4a

K]IerKI.r B flBJrenr4gx xusna. KounaprMeuTaqu.{ BeIIIecrB r.r npoueccoB B KJIerKe.

3na.{eu!ie o6Mena BerrlecrB (rara6oirnsu n ana6onu:lr) B rBJreuurrx xI{3Hr4.

flpunqr:nrr peryJrrrJytu npoueccoB o6rlexa Berrlecm B Krrerxe. Fenerfisecxa,

uuQopMariar I,r ee 3raqeHne. 3no.rrcqlronr.r ax luoxuants.

Axageumxu A.H. Fax, A.V. Qnaput, B.C. fyleauv, A.B. llalna4uu, A.H.

Eelosepcxzfi, B.A. 3nrenrrapgr, A.E. FpayHurrefin, C.E. Cerepan H rr( poJrb B

co3!.a$err4 0reqecrseHHofi ruxottti 6noxllvunot. Pagsurae 6uoxravulr, [4 ee cBt3I{ C

rpaKtr4Kotr: uarpo6uo.noruefi, Ouorexirolorueft, lregnquxofi, u Berepr,rgaplrett.

BaxneEruae xcypua"'r6r, clpaBoqHbre u o6:opgue Lrsftarra.y- no 6aoxrnnra, llorlsrxe

o 6noraufopMarul<e, Easu AaHHbrx o 6erKosrx crpyrcypax, fffi-
noctreAoBaTerbHocTrx, $eprvreurax,



O6rqa.s xapa*?epacrr,rKa BeI{ecrB, BxoArrur.lx I cocraB 
'praHI.r3MoB, 

r{x
porb Ir 3raqer*re. Po,rr MuHepanbHlrx 3reMeHToB, 6elxor, nunu,qoB, yrneBoAoE,

BI,ITAMI,IIIOB S O6MCI{C BCII{ECT3 14 A NILTAHHI4 TIETOBCKA It XI,IBOTH5]X,

Ka.nopufiNocrr rr ycBo.rreMocu rrrtrleBLix ilpo,qyl(ToB, HesalueHlfir,Irte daxroorr
IIHTAHI4,'I,

2. (Dururo-xllMur{ecxfi e ocHoBbt \noxuvtsu
@ugaKo-xr4r.ruqecxa{ xapaKTepuc?rrKa BoAbr KaK ynrrBepcaJr;Horo

pacrBoplrTeJit n GNonoraqecMx cficreMax. BoAa a ee poJrb B xuBbrx opraga3Max.
Ocxonnrte trousrur 3rer(rpoxrrMi.rfi BoAHbIx pacrBopoB. 3aroa 4eficrnyroqux
Macc, KoHcraHTEl ,q[ccor{aaq]l' K}.rcJIor u ,cuouaaaft, to,opogultfi fiox&tarerb
brD' 6yQepmre pacrBoprr. Ocgoeurre f usaxo-xrEuu.recrrae Mero.qBr,
rIpJ.rMeE eMrre B 6uoxuuuq: cnexrpo$orotrerprz.r, QrryopoMerpr{r, OfIp- z.[Mp_
c[eKrpocKonr{f,, xpouarorpa@]4r, Karopr.rMerplra, :lerrpoSope3, ar4cKo3lrMerpar.
peliTreno-crpyxrypntrfi an1rru3. Ocnonlt xuvuqecxofi ru{lreruxa:
Mone(ynspHocrE a rroprAox pea*rr'H; xoHcra'?'I cxopocrelz x]tMLrgecKEX
pearsJr4l4 u Qarropu, BJIHtIOlqfie lta cxopocTr.r x pa3r{oBecarr pearqlrfi,
fovoreHsufi' !l rereporeHHbl fr xaraxuz.

3. crpynrypa u snsaro-xuuuqecr'e cnoiicraa HH3xoMoJreKyJrrpHLrx
coe4nxentfr, BxoAflIqux B cocraB 6ryonora.recxax oflreKtos

llpupognue aMIHOKLICIOTrI. Pasllu,{Hrre cnoco6rt xnaccaQr,rraqnu
aMlrgoKr4crror. 06rque r cnerlrsa,recxfie peaKqur,r Qynxruonaltnlrx rpynn
aMulloKltc.rror. I4ouusa\w aMJiHoK]zcJlol,. Ivlcrogrt pa3leneHu.fi aMlrHoxucJlor lr
EerrrJr,'.B. rlpapogH'e on'rolerrr.{rbr. ftro.r,a",ro' r4 ero 3HaqeHIZe x o6ueHe
BCIIIECTB.

AMI4HOKI,ICJIOTSI KAK COCTABHTIE qACrT,r 6CIKOS. @Ag'T.TCCKFC ,n XI,IMI,SEC(HE
csoficrsa [poreI,IHoreHHLIX aMI,IIIol(I.tL]Jro.j.. HesaMe]irrMlre aMIz]IoKHcJJorg.
floranerlru,urt.



llpupo4nrte yryreBoAbr n r.rx npor,r3ao,4nlre, K,raccuduxauu.s r yrureBoAoB.

Ctepeoxavnx J/TJreBoIoB, Hau6olee urrpoKo pacrrpocrpaHeuxue B rrpupo4e

rexco3lr r4 neuTo3br u wx cgoficrsa. Kou$opnaauq.s MOr{Ocaxapr{AoE.

BsaulroupenparqeHua MorrocaxaprAoB. fuuroaugH, aMr.IHo-, Soc$o- v
cyrrQocaxapr.rAn.,{eeorcucaxapa. Merogrr pa3geJrexu, u ugenru$uxatTus

)rrneBoi{oB.

Jluno$u.nrarre coepr.luenlrrr u xraccnsr.ixaqut nr{nuAoB. Xupaue Kl4cJrorbr.

?lrorr,Iepur u crpyKrypa HcnacHrr{eHHbrx roipHbD( K}icJror. llo.ni.nregacruqermrre

xl{pubre KrcJror}r. Hefirpaltnue xxpbr r.r ax ceoicrna, @ocQo.nanrgti,
fnuronranrgrr ra cylr$owna4rr. CrepllNu, xorecrepuu, xerquEle rr4cJror6t.

,{tronruue rurrx.qbr. flolxpironr MoreKynlr rpocQarra4oa. yqactrae 
@oc@arugon

fi rpyfgx J1I4IILIAOB B rroc"poeHlix 6lrorofl4.lecKrx uelr6paN. Bocrca a crepoi4.qbl

Esonpenou4rr. Tepneuoa4rr !i KaporrixotrlEr.

flypuxoeue s rtrnpr4v,u1rrnoBbre ocnoBauux. Hyrrieo:u4lr r.r FyKJreorI4Arr.

Ur,rrna.recxxe rryKJieorr.rgrj. Mlrnopnue nypHHoBbre H [r{pHMr.rnr,rHoBble

ocHoBalrxlt, Koun.riexcoo6pa3ylo[]He cnortrcrna rJyKJleoTalroB.

Brralraurr, xo$epl'aer*u r'r Apyrr4e 6liolorrrqecxn aKTrBH'Ie coe.qu'e'r.ir.
Porg ngrarurunoB B nxTaHr,rr4 xaEorllLrx H rreroRer(a. Bxrattanrr KaK KoMnolreHTEI

lpeprureuror. xrrpopacrnopzMbre Bl.i rar4'Hr,r. Brralru' A. KaporanongEr H nx
A. Brmani.rH /( r.r ero o6pasonanze, Burauran E,

Ir v6nxur.ron. Bo4opacreopuMlle BrlraMunbr.

Bu:rauun 81, Kararnru'recxue QyrrtgtnrJ 1'r.far\rrr.rm{posoc$ara. Burauuur,r 82 a
PP. Y'{acri're BrrraMr.r'oB Bz ra pp n noc.rpocrrr4r,r ro$epvenroa agpodurrx a
aua.spo6rrx AerHApOreHa3. Buratruli B6 lr ero ftaTaJrr.rTnrrecKr{e QyrxqaN.
llantorerIonax Knclrora. Jlsnoeaar t*{cJrore.

Ar.rrr{Aponrep}t4r.rx.,{pyrue Br4Tl.t\rr4nu

KOM'''I.KCa B. Buralr*s C, @epuernarr,IBlroe o,ir.rc,re'Ue acxop6irnosoft x'croru.
6llo$,ranouoagu, pyrrlH, Baral.lllnr,r _ anTaoKcfiaagrrl. Braraulrnrr
[poKoQepMeHTbr. Brranrasn - nporop.r,roTrbr. llpoune fi3BecTHbre B rracrornee

3i{aqeHl{e KaK

Burauan K.

NPOBHTAMAHOB

Ha$roxzuoHrr

Burat'auu B12, (Dolaerar KucJrora 14

r BlrraMl{sonogo6nrie BeIIIecrBa

BpeMtr BaraM'urt. A*ttrs'tauiiu'.,{'rr'ri_neorr,r^l.r're roSepueuru, Hyueorngri



KaK KoSepMeHTbL llpocrarnaH.qr{Hll KaN npoH3SoAHhIe rIolII4HeHacbIIqeH}Irfi

xHpHBIX KHcJror. Euoreur*re aMfiHbr. AuetNlxo,::ras, Xeleronop$uplrxrt.

Xnopo$unr 14 apyrne pacrr.rreJrrurre Jrlrnle r{rbl

Mr.rnepaarnufi cocraB Klrerox. IVlari;'t.raleruegrgl, Mero,qrt agaluu.rqecrof

6fioneopranu.recxofi xxruutr.

4. Crpyxrypa rr csofrcrra 6nono.nrvepon

Cnequ$E recxarr poJrh 6erxonr,x BelrlecrB B tBJIeHnJrx xusnz. flpnuqnnrt

BlIAeJIeHrrJr, oqgcrKr.r r4 Korr.isecrBeHHof o onpeAerenas 6erxos. flenrapFlar

cB.fi3b, ee csoficrsa H BJlr,lrur{e lra xon{opllaqrao lto:rarlenrl,I,qoB. Teopur

crpoellat 6enroeofi MorreKyJrlt. Kosiueufirr,re i4 fleKoBalreHTurle ons3li B 6enKax.

Pa6oru A.A. [auurcecxoro,3. (D4ruepa. O. Cenrepa, JI. Ilonunra. VporuN

ctpyrrypnofi opraHr.r3arlrrr4 6elxou. I le;:au tna_n, BTopr.Hxarr, Tpe?Eqr{a.rr H

rlerBeprr,Iqnarr crpyr(rypa 6e.nxor. Ivleroga onl]e/{eJreHr r nepnrrnofi crpyKryphr

6elxa. YnoprAo.reuHrre u r{evnopfiltose} rilTie BTop}rlrnsre crpyrcrypbr,

Cynepmopr.r.rarre crpyKr)?br. llprrvcpr,r. fipunrlr.rnlr l MeroAbr r{3),'t{eHr,rlr

crpyxt ?61 6enxon. Coornouenne l,.rc)r{1"v li;pl}nqrroft crpyxrypof rE crpyxryparraN

6oree sErcororo noprAKa s 6erriosoi.i LroreKyJr:. llnaqenue rpernvnofi crpyKTyprl

6emosofi MoJreKyJIbI 1.J:r:- por:lrc'r{i c t 6nonora'recxofi axrnsHoctt,r.

AvQxnarr,ir rton! renrr4gulrx ttc:eii. f{rtrra..rurlnocrl crpyKTypll 6elxa.

(Dfign{ecrue q xl4MuqecKfie

6el r:o n. 14:o",r,: rcrpnqecxax

cnol'i,:r'ur 6elriou. Merogu

Toqra 6elxon.

lrc1nrenrilr 6erKos.

Belnsusa u Qopua 6earonrx r{ote'iyjr, flo6'"'rrputre u $u6purinrpune 6enrua.

Crpyrtypa SnOpunnrpuux

KonQoplraryronHar Ar,ruaMr{ra 6e;rr:onofi tlo.-rervrrbT. .{eHarypaqrar 6elroa u
rloJlr.InerirfiAoB. Ool.qunr u pet]]o:,..11plp. I_llr,rcpoHu. flpuonrr. Kountrexcrr

0eJIKOB c HI{3KOMOJleKyJrrpHLt I ',f co\. iHrTcHE Mr4, 6elor_lataxgnlte
B3aIiMOOTHOrrrenug. conrnaraqnr 6c.:rrio:. I(tr.rcrarrF.Jecrule 6erxr-r. Meto.qrt
onpe,qeneHrlf, [pocTpaHcTBeEHoro f lcnoilo.r{eHrTf, IloJrr4nenTi,I,qHbrx uenefi,

o:rarovepxlre KoMnJreKcrI 6elron. Ir' ,r r rcir.I0rr r.:.r,r,.rq 6erxos. flpocrrte ,i cJIoxHbIe

6eruu. A.nl6yurlntr, uo6yaanbi, rr.r. )rrbl, rrpc r.:r\rr{Hbr, rrpoJraMLIHbI, tlIIorerHHEI.



(DocQonporenuu,
JII{[OI]pOT0tiH], f , l'lrJtr\'or'tlloTeaHhl, HyruIeo[po?el{H6l,

xpoMonporeitlJrt (renronporear.rr,r), i ri;,rujrot 1..r1.(.t,rHbr. IovonorE rllrr e 6etn<u u
IOMOIOTfiSHBIe nocJIe.{oBaTeJiLHO,. rr aM |OI([{CJIOT B norrH[errTr{.aax.

IlpeAcxa:ague tpocrpagcrBegnofi ol,rar.ru3aunn 6em<a Ha oc'lroBa;rtrrrt neDBI,IlIHo[

crpyKrrypbr. Ceueictna v cynepcel,rc,icr.na 6err:on. flporeovara. Cneqr$ravecrne

MeroAhI oqucrtcu 6enxoe (x.cvarorprhrrr. slexrpo$opes 6error,
HMMyHorlpeqaflllral\ufl, BBUrBJrei{nc , KapTr,,)oBatrae 3rrr{TonoB c noMotrlbro

MOHOKIIOHaTIrHrD( aHTrireJr, ylr'rp, r,lrrr.rrrp ar.t,rsr, uzlupareJlbuoe ocaxAeHl,Ie,

o6parr.ruar Aeuarypaq4l). Pear..r.rror.rTlar,:noco6gocrb 6oroarx {enefi
AMAHOKI4 CJIOTIIbIX OCTATKOB B MC.:'''TITAX i'I]'[IBH}IX U ,qEHATYPITPOBAHHBIX

6erxog. Brauuogeficraue 6elron rr ' ilJrbrx r ' 'r-n rr.rlor . Crpyxrypa uraouo6aHa,
reuorno6rana lr cBg3blgaHne rzMr.{ r<fi c 

., ) nona.

Oraro- lr fiotrncaxapn5r,r. /{r1s112pr.i7l br H Tpacaxapugrr. Kpaxval u
ItII4KOreH, KJIeTqaTKa I.I feMnu^ flroto3bl. i.rx

ferepononucaxapu4rr, frI,IKo3aMr,' ofllliKaur.r.

cTpyKlypa Lr

rr31nrcHus. nepruvHofr, nroprvroti ,r 6oree BLrcoKI.lx yposuefi

oPra}lv'3atlLru I]oJIACaXapI.tAoB, fJ]HKO. r,loTer4,{otr T4 nDoTeoruilrKal{oB.

flporeor:raxaHn.

flonalrlop$rz:rta am$rfinntn' : coe.qrrrrcrtlfi B Bo.qrrbrx pacrBopax

(ltrarle.nnrr, Sryrrbcur4, dprclor-i r i r- cr'.,.rr1,pr,r). MoIena crpoeHl,Ln

6uororr,i'lecxfix ueu6pan. ,Tunocol'nr; Mero.ulr ux floJryr{egajl Ia I13yreHIilI.
OagosEre nepexoAbr B arpemrax a. r .flutbz.,rrr rr,rx coe4ageHl4fi. flponraqaevocrr
6aonorr.IecKux MeM6paH. 3nex1', :rJ\,rT4r ()c\,rorugecKl{x .gBJlextifr. MeTonbI

t'3yq.efi:,1d 6fiorortt.{ecxFx uenr6pan r,rrlopref :ir,re \,rerKr,r, Mr4KpokajIopr{Merpr{A,

flryopecqeHtHoe 3ou.Er.ipoBaH,re, cBe i )pacceru lle ).

Tunlr xyxleuxoBbrx Kacrro.l

opraHu3Me. flonzryxleoraglr C1r,

a3orlzcrblx ocgogatlufi. Malrol:nl,:

Ctpyxrypa n QynrUaosupoBanr l

vuroxoHgpufi. f$K nEpycon fi 6a,

. Poll, nv riJrexIloBbrx KI,rcJIoT B xEBoM

1 pa /[] I lt, Ilitranqlrn KoMrrrreMeHTapHocru

ocuona,'ii. Cynepcnrpalasaqi-rt,ftIK.

xporr{i nrHa. [HI( xJropouracroa u

i e'' rn"{. f{.';n:rr,rrrlr,r. Oco6esnocru crpoernx

csoficrna.

Mer:ogrr

crpyrrypxof

Ae3oKCt4pI{OOEyKrefiEoBOi Krrc.rrorr., t'orr, 
"I[1 

lli riir rc nocutert HacneacrseHEo[



I'{H{opMaI{Hr4 B KJrerKg, Crpynryl. iL60lr,,, ,LrutilnbIx Kucror, Tann pHK;

tlepuat, padocorrtrar, rpaHctropl,r ri _ ru- | I j li. B:aauo4efictr we lefixoa u

HyKJIeI,IIroBbIx KHctIor. Meroln t,lr, Llcllt, c;r)J/K.rypbr llyKJierauoBbrx Rucrror.

Klonupoaanue ftIK, SauKlr li:.rrr,..r,' r L i)n. I (iU il{ Ilgxegep ut, lenorepanua.
flonsrue o reHoMr4Ke.

5. O6nreg Beruec.rr] l .rol.)r.,rr i'. 'rrjrulLlx cl{creMax

Kpyroaopor Berqecr3 n . 6c,fr.e. ll,{o;rolu.{ecg{ e olbeKTbr KaK

craUHoHapHble crlcreM'r. Cc r.,,..,iciiir(. 6l roxlrirlraqecxlx peartJuft,

Meta6onpFlecKae qenll, cel:r{ .tr r{rn(JrLr. l6parnttocru 6uoxnvl4qecxgx
npoqeccoB. Kara6onu.lecrl4g 1.. i1111.;r.'y ,,1^.i:ri., .rl)i)tleccrt. EgaHcgo ocHoBHEIx

rtetaoorfi.Jecxrx rryrefi Bo Bccx 1ri r,r -,r r 
..^,, \ \ 

.

(D epuexrarrasarrft

SH3HMOJrOrzr4. llonqrae o $eprrelrr,'i r:::r< o 6r..-,:orll,rx BerqecrBax, o6raAarorrax
KaTaJ'I\4 TI4qecKI.,IUra Qynrqnrvr.r. M r. r,r,T Br.l.lc ,i,,1,r r.i oqACTKri $epltegrOf .

OcHosHFIe troroxenl,It reoFrrr r]ren. '' r:'ifi1,'t/ri o KaTarJa3a. Suepraa aKTuBaUI{I{

Qepuexrarr.ransx pearu1llii. 06 .r'nr.rrrc irpoN{exyToggoro KoMIIreXca
(EepMeHT-Cy0CTpar), roKa3arc"'rr,c'1 : ,'r-o oil. '".naHfir. flonxtue 06 aKTI4B!_IOM

rleg!!'pe QepMeBTa 14 MeToIr-l ero r't:'1\"' .,;',51. Tc,.r..lir r 1r.q),rltipoBaHlloro aKTI4BHoro

peaKIIr.IE 14 MeTo.q ee

HaxoxAeHl,rr. Ear,urar{rr

f{eHTpa. Klrnetfxa Qepllcrrtr,'l.lr,' ' ,, 1...,r I ,:'1:.1. O6parNvocrr Aefic?Brir

@epuenror. Craqaonapnoe npu6:rr r ! rTc f , r, lr:.cc\rorpenrrlt ipepuen raru nNrrx
peakl{I{i. Ha.{anrxat cKopocrr, ' '!.lrerll . 1r,1qq1Yy

onpeAeteHlat. Kouctaara Mr,rrar:r, , .i Tr i,rryr . r ,r 1,1 aa

aKTI'IBITOCTA $epueuroa. Ctalt.trr"" l1r e.I|jrr' 'lir. ]Ae.[rrHM I,I MOJreKyn{pHar

Artannocrn rl:cpr r ',':, i{u.r'.r'nlrri i{}Icror6l

I.I , : .t t(r r(oM oHeHTIllIe

QeprtaeHrr*x

Seplrenrlr.
p'.reHTrr,,r,trr,Tri r(aranu3. Xrntu.{ecxl4e

' {ccr-." - '',rs nporea36l, JIEpH.{oxcaneBblf

KaraJrH3, rap6oaarugpa:a, pr.r6or r.,,.- r l{ ,'. '. :iodraKTopnl r Sepuenrarnnuou

AKTI'BHOC?!.

npenapaToB.

[uNalrnvtocru

ffuyxxounorter+lnr

crpyKrypr,r

MexaHu3M6I QepMeHTaTHBIroro r(t.rrr

KaTaJI[3e. llpocreraxecrlre r])\rtn ir l((\: i,.ioTT.r.r)L Xuragqecxa.s nprpoga



:r;r jrJ',tlrr'rr"ior'o, apoMaTl4qecK0ro

j:a rit)i." ir LTeCTBeHHH(I7 KOoepMeHToa,

(' .'j r I i .i I ciu1l.{tloBble x(eJle3onpoTeaABl.

4iat: f('i")li lJa aKTHBHocTE OepMeHloB'

14

lftapynargeragporena: a.

tt3rtrlrcl.

I{vr r'ro6'

,r,,tgf n.r'rl) -
. C'rc' g. '.'r:rr r

ylrr ' .repcarEHbrfi UCTo.IHUX

c nT,rcoKlIM noTeHuliaJlolv

..) rHr.l, q|'! I Ir1/ti-rTeo3aruqrI_ Ir Tp!.r+OCQaTbI,

m{po$oc+ar, ryaaa.qurrloc rll ar'. r- ar u.t l rnlrbl,rpnr). Sreprerllrecxoe
COnptXeI{I4e. @OCdopUrrFr, r,t ii r' errrr ir.'l li.rle?Kri. HyxneorrzA AU_

Tpa{oc0arK14H a3:,;.. AEeHw r ar (v !1 t.' " l..n('a'' i Jr:lt' ralHnfi peaK{aIJ.

lr\r',, a. r ii'rrlrrfi rncfiopoga. OKca.qa3f,L
r epMrHaJrbnoe oKncrellln. l\4i

Ko$epueHrsr oKr.rcruTer6Iro-Roc,. i:t t(i1r.g'1..qt r,.,,\ peai{{lrfi

' 
^ 

il '(D \i ii ,.1. 5/6raxnuon,

(HAf,trAIF{,

xene3o-cepnble

KooepMeHroB. KoSeplrelL r't

reTepoqr,rKnr,Igecxoro ptAa, jrl' i il:.r"i,

3HatreHI.Ie MeTaJIJIoB ,qJUr .qeiicl llli,i l' \

Baragnue &asuqecKl.rx u xurvl{ilrcc r r

,{eficrnNe reMneparyprl 14 rioi iternl ,i ; r f' 'rr,r' }-'lfr,rx !{orloB. CneqnQa'recxue

aKTraBaTopFr I-iH 461i1ul'r,l ' ',rc. rj ,L,1tir.,r lpoldeccoB. Mexauusu

i i. r '.,',i,.atl:rroe, Korl(:r?eHTltoe tl

.A.. r ,o. r'f j 1'!.cr(ae JrraralrAbl-peryntroPbl

wtrn6upoaauttx $eprr,reHrori. Oil

HeKor{KypeHTHoe axrn6upo un nrrc.

Kooneparauuocru n Qepvcr''f.lrnpr ., f rr.' ,r, (helucrlr KaK MoneKynrpHat

MaluIzrra. Mogelu t(oorll.)a.T.i.r' ri.i) rj. ,:l.rfiotrylporaHnt $epuentoo,

Jlorarueaqs-s {epveurop ,i {., .| -< f'.rrrrn 
drr rqrroc?F Seprvrenror.

Knaccu$uxatlm QeprrleHron rr cc

A 'Iroc' ,'t'r11.1"s111s Qeprraeutu. Teoprar

llllAyrll{poBaHHoro cr.rHTe3a rlep' 1' ' , r",,r )l'. r r.. 'f r rr Mowo. MHoNecrnegnue

fopuu Qepnenron, I r. r'.r. t t','TrTden\teHTHBIe cficTeMBI.

r.,1il:t,r)<,lrrlllrrct.nr,l. llcnonrgosafi,re

Qepverror n 6zotexgolotflr.r It l.fc,rl lrjiro. 3'rr i.,l..fananltq. Pr6ogzuu.

Ocnoalrrre o$.grrlt 6unlr,
9l{eprali s 6aororgqecx.]rx cT4,r'r'a'

nepeHoca rpynn - MaKpogpfr-{qccr(r Il

rrpeAcrasnrerrr. Tpanc$epn:',i.

pacnpocTpaHeHr,re B llpnpo.]c,'jl1'

nulleBofi Texrrororul4. ftla,l',
BaxHefrure npegcraaztenrl,,rh.rrl

aK?ItBnocrt4 r.r crrllTe3 rpeprrcnro r

I lirli,t4r.t | - l::c tt4ope4yxral6l, B&I(HefiuIAg

' ;';,"'{1',11r' rtrc,rcraBtirerl{. fzApo.nasrt,

elirl|',r, ,. . 

'rcrzlBltrTcjTl{, 3l{aqel]fie lrx B

i' 'i i! u.. r ii. c.'lcrlBrlreJllt. ?Isouepa.err,

, :rn1.r(r,ei. .,rn flireJlcralnre.uN, Perynxqux

}IAI@'iFIAIOH, @MH/O\4 | r t-r,



6errs n quToxpoMbl Kar, ji). r:

oKl.IcJI[TeJIbHbrx npoqeccoJ] lr

ol,Io3HeprcTfi qecKiix Mari_lrl r r. (' r.t r i, r;

TeOPHt COnptxoHltf, OKI,ICJ]j l.r r. l:,j{.

ApH ]a eno 3Har{eHHc. i

Erao.norn qecrne reneparopr,r jJif r ro

3nerrpoxnuavecxoe co; r),r ,.r,. r.

.l

jlj. 'LtttJtJ

Vl .:(,)i0rt/-{pttl4

'l). 11, . rr'llor I LI0JIJ't.

't ')li r,, loltiiil.l.li, 1l

' ', I Il,r ;,

t.tc

ii

'[c

)t

, .:0

}I Xpol\,lilr'ir,'

C nele|irr: ' '

oKIlcJTeTr ,r t

.. ., )r . \. r5.r,r,.nafitBHBIe QyH(qHIr

I{atoxpolr P-450 u ol(Hc,,ii^',,,

o6pa3oBaur4e SocQopHr,rx .rrrr. rr,,rr

MOIIOCaXapXAOB. Poll Ijrrr),,\.

fI'

Krl f llcqHHKe. Tpancnopr

Tloruttre 06 aKTI4sHoM

Vmerogrr H HX {rcr;. 
.,'rr ,;. rl: r :'"'1.Irr.rr. tDoc$opnue eS1rpg

caxapoB ra porB Socooplror':i rti.ic.,r, ' '] $or.l:ccax npeBpalllellfit ymeBoAoB B

IIjl ' r^ r. rt, , \ tOnrreFDaU(eHlUI CaXApOB I,I

,i'r) \, iTr. (|tiHcJTeltT4t H BoccTaHoBJIeHI&{

.. , "i' .', l.i \/rIeBoAI{OM O6MeHe.

opfaHH3Me. OepuenTbt. ii.:1 1..] ,r11,. \i

goc(popfirrrrpo8aHr4e, cJ|t:,i

$oro{ocQoprar{poBaHul. p:.;r, -,

oKHcJILITenbHOtO @ocrf oprr..rrIlot,r

cTpoellHe It QyHKrIat, 06rr{rror.--r :.i l,.i ,rr;,rx

xJIOpOIIJTaCTOB

conprxeHHoi

6rotoruqecxoro

Qopltrr KncJlopo.qa, 11y 6fi1 '1' ,1 11;;,1 .

$opu xacnopoga AJrr 4;v'ii::r,..r,r,

HopMe: craAvu npoqecca.,\rrr:r',

HeQepMeHTaTr{Bgalr.

Euoxraur"x nl4rqerap,', r r.r,: O

qpoTea3, JII4IIa3, rtIAKO3l,y.lTl:t. I )^ ", t,

miII{eBapeHI{t, POlr )r(..'lrI Li\

coeAHHeHI,Ifi, Ilpucteuo.rrroc I !

MeTadoJrHToB trepe3 6ra<.,r'r',,.rr.r

TpalrcfiopTe, ceKpel_Irllr, nT{11.1I i ,.^.]

. ,..-vti,

,' 1(

j,I t.

-'lrrrl,),

,1 | .

:'i; tl .r. rTza t]

).' : i r, ;cct([.\ floIeHI{HaIoB ltofioB.

r;;.: rrtx H oKI,rcJIlITeJIErroe

"' l r,i oKlIctI{TeJISI{OrO V

' , '. \.'-'xanri3Mbr pasoorrleHrrt

", r i'lr l1r,iKAHl4.{. AT@-a3rr nx

r :,..'r6lrnionareren Mulaxan$ptli4,

'''"!1, i|iri)'nryJurl{ul{ 3HepryI{,

. ," c.:Tr.ur,lc qenl{ ML{KpOCOM,

l iiq rt a6troTI4KoB. AKTIaBHbIe

",r.'r l nilll t?^ _ 3naqegue aKTI,tBHbD(

rle ro1-144g6" ot(HcJlegae B

' '{t'fe\rit: eepMeH"aTI{BHat }:

),' j I f lI t,l fl ocTr, nI4IqeBapI.ITenBHBIx

' i': lon tr v!-.rreBoAoB B [poqecce

','r'n6o'rr3r,re Jll-rnosurtHbrx

rJerru, Ilo:f(Nrusa;l.nt

lr ux poJrb r(ax

Xut'ruocMoru"ecxag

'rKaEeBom AbTxauux.

sepeHoq nporoHa.



{Depueuru, IldAp0fi,I3y}olltttL, (} r.,,( , \ : ,tAr,t, ,ir ,,..1r;n3s,111111i.1 octaTcaxapa a r1|.,
poJI6 B 6IlocaHT€30 otIHI.or ,: ;. l.t. rt\ r.j .'.rJIJtcl ,, , i,,roll, ] .iln(O3l4nTpaHcoepa3hl.

AMI.uiagbI. Pacupocrparieitr i. l, i ;: l

Ponr al,lr.uas B [poM61] l.rji r] lll { )J .

KpaxMana ra caxapo3ll B |r.:.r .,
fereponolr,rcaxapr,grr, j..,. ,r..\. .ri ,

I]ocTpoeHHH COe,qHHLrTc.r:t, r, .: ,

yI'neBoAOB. faarolra: tl i ,ti ..

Bgatvocnxsr flpoqeccoB r]r r:io

MOIOIIHOKI.ICJIOeT MaC-rI{Hor,,i.,, .r,

Pa6orsl 3. Eyxaepa. O*,^*,,,, , ,

allaipo6I{ofo r a:po6noro t.lr.-.r ^ .1.

oTAeIIEHEx $epUeBton ,..q ri r(o

e$Sexrurnocrr rrnr(o:r)l1., :-.,,1

aHagpO6i{Erfi paclraA \.t-{.,.) . . l

Kr4cJroTEr. uwxn xattap6o I ,. '

aSSexrarnocrb UHKra. C.rp..1-1-1.1.;,

UI{KJla I1I- Ia tpnrap6o, ro,r, r.,

IleurosoSoc$ararrfi rryrr.,. I r r, r r..n r I

t(I4prI6IX Kac.nor. Cwsra la .r.r,-

flpeapan{enae xnpoR npri , i (

(DeplremaruuHrle npenpanlcrl I r:r,,)

Ilunonus, (D€pJ\leg1n.r,r r 1 3 r, r.1 1.,

B rrpupoge H xapaKTepacrrlrn. l'lrlr.

I{ ponr B nlau1eaofi npor,rrri I Lr.rcr, rt oc.

3neprerreecxar e${lerrr,rrir,,,,. r,,.
MeTa6onr4{ecKtrx npeBpanl,:,.r, ..

oKnctelttae XI4pI{6IX KtrcfioT. Ko rr.r.r,

Kl,cJIo?. 4-$ocSonanreTeHTr l cr{) rl.

\ r r ern l. ,. r r. n npolrrccax o6uena xlrpllrrx
' t S4ocv t "t c rc i,(?IplTt;rw X?IClIot. ErfOCaXreS

) rn3 i,. .i\ r'. ,lTl,lna1r_,I, pacFpocTpaHeHr{e

,J; Crla3r,I. r , t cnoftclra, Mexalta3M AeficTBIi'I
o lrp1s111.4 " . 

"'. 1 1 J,r I pacnaJl Xt{pHED( KI,IcJIoT,
'' 

)h H'';rht: I(T4CIT6T. POnr 1qapHUrAHa e

'iI4i.'JIi, , . llrocun.re: TpHrnHIdepHAOB.
. I,I ,,r, ,cTaHt 4 CeMSH I-1 nno.qoB.

.. ,rIoB. r.l),\cr.rHe u oyqxuza MeM6paH B

l, r., r riencJir rtro f6Irr.rTeHnocTa. 6].Jocl{HTe3

. ' lijl ,;trl)llcTIit;il oTAetIBIIbtX aMriJtaB.

n]10,rrJir;) rua, Bsattuonpeapanlearax

") . EJ:c( 11.r-r Kpaxtrala a lrurrKotgga.

i,. ia,b.. \ ct :.r'c3 u .yracTue 
B

9 .ti ':j,rc.! '{a npoqeccoB pacnaAa

i...u3 : r r rcra6o;ruvecral cl4creMa,

. 6pc'.ri. 'lrr ta .r.(Brxafi?1r. 'Cnuptogoe,

i)' i,'! r'r,r I. ffacrepa. 3naqeglre
,':l-."IH('.

'', u',,t.

I . )AO l.

HI'
-4, t^ rrlt'ta

' tl' ll

'ap6c

IC\AHI']I,'

i:,- \'rwKf\'.r 6poXeUW. XruUgU
, ;\ rirypa \t M.exa'cI4SM neftcirBrI',.

,r.{r(4fe}IoJIr a. Sneprerrrecrax
r' 6t)oxear.rr. Aopo6rnrfi v

nHpoBaHorpaAHOfi

''i . Klta.f'o f, Srieprerurrecraa

r" r ^,r' I I..,,..^.

('iicrnris or/{eJrbHED( Qepr,,reriros

oli rr c.]Ie}Ilte y|JIeBOAOB.

KJIeTI(e. 3gat{egHe rf ocrfra.r H.,1,.,11



xoJrecrepHHa Il efo pei.i.| . .;
xeJlqHhlx KHCJIOT. ctepot r, , ,,

TepneHoIzAoB I{ XapoDIItOl t.,t{ ) lr.

flynr BKtrloqet.lt4,l .i.I

B OpraHl1tl0,ih-".coeAI,IIIeHl4fi

aMullot| rc i., j ,,

6elxos. l{..:,r

| '.

,,1I i

flpluoe aMnurrpoBallrc

IIyTH uX o6pagoBaHlin Ir r,,,'rrr,.r,,,

Cuntes t4 pacfia1 rn'r)r r:r. \,

zuMOHI.IOTEJII{', CI{HTC3 T,1 ]r?i1; I :

PaCUaA reUa A O6e:npc)Klrni i, n ! l

IIOI:epeqIrO-IIOnOcaTOfr r[,..
Moge.na Syrrqzomrponarr r r :

MHKpOopraHLI3MOB.

Iog4epxanrae Horrrlor,

IIOHHLIE KAHAJIII.

,rlr

Ky'i1-.'f

lIIB'ritijrcl

Co \. nnTnrerr,Hbre 6enxrr,

, )I(F'fltKolt u pecHI.{rIeK y

i nalrcnoprHr,re AT@aSEI U

HI4rpaTOB. Hzrporeua:a, lr., I

He3AMCHI{MbIE

pacTLrTeJrFrihrx

aMi-tnoKr,Iclror. Auntrot1ra,r,., .,

Btopra.rnoe o6pa3oBaril.rc l.. r, r,r rr r( r.l

pacIIaA !{ fipeBparqe]nr r o.l ,,..,1r,,,,,,\

- rrerlT[.qrnAForagLr. c,6rr:. rr

Otgearxrre npe,qcra RTir. .,, a,

cLlqyxE6rfi Qepuenr, arrT| r 1 . r, ,\".

-Ilssocovrr. I4cnols3n:.,a,r,, .,,

I,I MeAI.IqItHe. Baox}rrrrnrr l-ril,.,r'.ir , ,i

Tzrur gesauizH[poBa"rr{r. ]. ,

a3oTa. OpHaTr4goBEIri l{t('r. C r,.
oTAeJTBHEIX QepVenron r,!ir(.r | \rr.,

Mo:ierynxpnrre ocIJon r,. 'r r 6go.uo. i,reer\-n\ clrcreM. Crpyrrypa

: i .;( ,..cr.'irH'a B OpfaHmMe, cnurel
, iaMn it EEocuttte: tt3onpeHold,qo3,

. .rr)'fa, :)€'::,1 u itp, HeopI"HI4rIeCKI,lX

roc I I., :fJ: i i. I rI l!.,o.,teKyIltpHofO a3OTa L
' . .!i lr t1't j t peA\. t:.fa3a. 3alrenlrnGre u

i'r.r Ilc ,trl r'rit f t,.tqeBoE {eHHOCTI{

,, i ( it,lc |9cTBet, [r{KH aMaIIOKI4CJIOT.

i' lI],' H . '.-1'U4c ftvTJr lIpeBpalqeHn

,'E( ry', 5aocr I rrtc:a aMI,tHoKt4 cJIoT,

' I ri)H n r.,u,ro' r':; 6e_,i Kon. Cneqra$aqecrgE

: r:.r.-ncilo r. ' l.\cTeo-'l 
I tl]rqecKHe sepMeHTBI

'''J.r'r.ti-3 t_i ,1i, c fipocrna]teHl4e A rpffpoAe.

T:)lL' jcl, . xr.r, jomtffIc]rH, IIaIaI4H,

, rlUeit" rrAir 'r!.,. Iei'ir tr trrarrIZHOfIenTIiAajla).

' ''r'ct.ir-rx O, .1gp11n" ,] nl)or\4bIuUteEIIoCTI{

' 'ry().r. /1e-'' r rrfr.Ilri.'opa1lte aM[HofEcJIOT.

' a, I I l'l rlHS'r \to'r..tB!iHEI B O6MeRe

Il I\lC\'1I]1, i.r ,1ei:1Cr.nttr TpagoaMf{ga3 A
:, :',n6fi rr'139g .,,,1r. A rrr111l,r E a.IlKarlotaAlr!

r)acTIa.r{ 
I I vrleonnoTep1g6B;. HyrueafU,

)Tl','!i l. \ r_.eorr.qnn. ypiKorenar I,I

",:r.{ltrr.Bn, t-tyK_rtcorl.I..,Tc}B. CEr es reeJa,

,t K,lcToK.



EHoxutvtfiqecrae ocHouJ,' r,,.; \,.'..,i,.

aor6yxgeuaa nepna. (lri 'l:rr ',..:,
IleuTparrHoii xeprHo:."r crti. " .

arlerri;IxoJrr,rfia. Peqenr:t;1'

!IOHI{OrO KaHara.

r.ror(r uMjt .u,oa. i{ol{HBle nOTOKH npII

noa6yai.4euru. Meguaropn

.. ; ilxo_it,l tJlc1epa3a, peue[qut

' . 
r 

1t lNIel) fl lu'aHA-3aBI{cI{MOrO

I tepcAaqa

' r \Oll llE, ar

IA KAI(

.) r ( ne l [qec Hoii uurf opltaquu

r r,ii qnr;; . .\xr'.i r;iu,lii r{ HearcrlzBHrrft

rryr<aeJl' lir.'lx Jincjror s,6r,tocnHtege

' .ior ll !l'i'.'uo;lnicpa36l PeruII4KaqHt

'..', n D]ffIr. , ,: il.lir.l t'cllcB B, IUIa3MI4IBI.

aMI{HoKEcJloT. Tpattctlon'r.' I'i I

Iegeraqecrurfi KoA. ll:(':, ..

cv'v'fbrBa*rtg. rH$opirar rr::' ', '''

"rpa}lcnJdlJ.ut4, 3llogrlllr4n I : ":$''! "'
flocrrpanc&sqrlogFTr)rc l'-\".' :

oeJIr(oB, tIX BCTpaUBAn,',.' "

MeM6paII AJIfi 6fiollo.!i,'!' : '"'

noJII4Mepa:lHbIe pearrll I l'!\, r1r'' IIr\1)

MeAr,IqI{JIe,

7. Bsau}tocssst' r pi\r'l ', " In

EauHctso [polre.cn ". i',ir'1' '
aHa6oII43Ma, 3HepreTtrrr'Ji r\.

oOMeHa BerrlecrB. B:aFr,loc. .r'r 
,

IanI,IAOA, Knmgenr,rc rlrqr .'' .

6. Xpanetrue u rii, ir. 1:: ,;'

flottgtln roH H orrL.,. .

xpoMarr4r{, crpyxrypa x,.

1,.6emoe. Buocrnres u1'ur r

ftIK. IlNxnuv""xao 1it':

r:il'l

''i:l ,Myraqua u HanpalJrcr r r,,r.l ' 5o'rr,r C 'r,r,ri 'r \. Iiopn9epra. PHK-

IIoJIHMepa3br. I,Ir$opitr:r'r' ,K nccpc li 
'] 

r',-'i),rjr,:lYe un$opvaqua

or lffiK r prz6ocolrlc. Crr: . ,, j ,:;,oqc^c .ij. 'rclipl'lt.rrii, unQoprr,rocourr.

flocmpancrcpan{rorrrr 6l :"1

'r jlo."r\ J; 'r,'),.ri.a^'rp 6-rocRnre:a 6erxa.

ypa, co(' , :r i'vrri-r{Iln. Mexaa{s ,I
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.\ts EH-BX-L4

SrcaueuaIlloHubte Bonpocbr AJrq BcryrurreJrbHoro ncrtblTaHuq rro
HanpaBJreHuro rroAroroBKrr 06.06.0I. Buoloruqecrcr{e HayKrr,

no creqra.,'rbxocru 03.01.04 Euoxrnruq

1. flpe4^,rer v 3ana,'u 6uororraqecxoi xmauu. Mecro 6zoxrzMprr4 cpeAn Apyrr'x
6r.ro:roruqecxzx HayK.

2. Baxuei.u]Jue 3Ta[br B pa3Bvrt4rz 
'uoxuvluu. 

Er.roxurraraq lr ue.uvrullua. po.rrl
oTeqecTBeHHEIX yqeHbIX.

3. EenxtI - ocHoBa xr{3Hr4. @zgraxo-xn nruqecKr4 e cnoiicrea
MoneKyjlrpHrur Macca, MeroAbr ee onpeAeneHr,rrr; pa3MepLr

6enxoe:

ur $oprua
6emosofi MoJreKyJrBr, ycrotvneocrl BoIHbrx pacrBopoe, avQorepHocrb.

4. llepsuutat crpyKTypa - ocHoBa 6zolorraqecrrax cgoficre z suaonoft
cneqaQravHocrrz 6enxog. llenrragnar cB_s3b. ee o6pa3osaHze.

5' Yponur'r opraHr43aqr{u 6erKosoft MoJreKyJrbr: BTopr4qHa-fl, Tperr4rrHar,
qerBepruqHar crpyKT)?a. Tznrr egar4r404eftcraux pv vx o6pasonanuu.
Mero4u r43y.uenvq. crpyKTyplr 6enxos.

6. leuaryparJua 6erKos.
PeHarypaqux.

@arropu, BbI3hIBaIO IUe AeHarypaqun.

7. Ktaccu$nraqux 6elxor. O6qax xapaKTepucrr,rKa cJroxHbrx 6erros.
8. Hyxneonporer{Hbr. crpoenue, $ynrqun. Hyrnennonue Kr{cJrorbr:

crpoeHr,re. Orrruqr.rrelrnbre npr43HaKr{ pHK u !HK.
9. XpovouporerzHbr. or4el'*re [peAcraBr4TeJrr.r. feuomo6r.*r. crpoenree.

$ynr<quu renrouo6una. Trznrr reruorno6uga. llpongBo.rlHbre revor:ro6una.
3naqenrze 2,3-
KZCJTOpOAa.

4zQocQornr.rqepara B Tpancnopre reuorno6unol.r

I 0. Jluuonporeunrr. CrpoeHrae. Or4elrrrrre K;raccrr Jrr,rlolporer4HoB.
I 1 . @oc$onporerznbr. Or4e,unue rpeAcraBr4TeJrr4.

l2.fnuronpor:eunrr. Crpoenr,re. llpe4crarzrelu. EuononzrrecKaf, poJrb.

T3.Vlcropux oTKpbrTt4 t r43]/t]eHr4fl $eprr.renroe. Oco6enHocru
Qepuenrarrznuoro Kar€Lrrr43a.

1 4. Conperr,rennax xlaccrz$zxarlr4r r,r HoMeHKJrarypa $eplrenron.
I 5.XzNaraqecras rpupoAa QeplreHroe. O,unorounoneHTHbIe

AByKoMrroHeHrHbre Qeprraenrur. llpranrepu.

Qeplreuror. llonsrr,re o6 aKTr,rBHoM,

@ynrqzona-nrHbre rpyrrrrbr $eprraenror.
l6.Mexa'ugrv geitcr'.u'. $epr'renron. ocnosHHe orrrL..'vfl. sepvenratunHoro

Crpyrrypuar opraHr43aqr,ur

irnJlocTepv qecKoM qeHTpux.

KATAJII{34 OT HEOCPMEHTATI{BHOTO.



lT.ceoircrsa $eplrenron. 3aencuNlocru $epueHraruaHofi pearqnu or pH,
reMreparypbr. CnequQzvnocrr 4eficrnru Qeprueuron.

l8.Arrraaaroprr u unru6zropu
pa3nr4qHoro xapaKTepa.

$eplrenron. I,Inrur6uroprr Qepuenror

1 9.llonsrue o npoSepvenrax.
20.lloH.srze o6 zso$eplreHrax.
2r.Perynxqux aKTr{BHocrt' Qeplrenroa. A.n,rocrepvvecxue usru6urop6r r,r

unrn6uroprr
22Irpuuqunu KoJr4qecrBeHHoro olpeAeJreHr4r aKTr'BHocrr,r Sepnrenron.

E4unvrqrr I{3MepeHlrrr aKTI4BHocrl,r $epl,renror
23.llpvrrr,Ieuenue

na6oparopHoft
EepMeHTOB KaK aHa[uTr,rqecKLIX peareHToB npv
Ar4afHocrr4Ke. 3nsuuorepaur,rx. 3nszrr.ro4zanrocrr.rKa.

ZMir,ro6znusoBaHubre depvenrrr.
Z4.Butatuut.r;t.l4ctopua BrrraMr{HoJrofrzra. K:raccu$rlraqrzx. llonxrr4e o rvro- u

r[[epBr4TaMl,rnosax. llpuveprr. llpnvznEr BaraMr.rHHofi ne40crarouuocru.
AnTzsrzravrusr. Euoxuvraqecxue Mexaur43M6r o6nrena z Synrqlrft
BrzraMr.ruoB. KoQepueurur. llptrueprr.

25.Bo4opacrnopaMrre Br4raMaHLr: Br , Bz, Be, B,z. C, pp. Cmoenze. ponr s
ooMeHe BerqecTB.

26.XupopactBoplrMLre Br4raMvHbr Bzranaus A, L,E, K. EuoloruqecKa, poJrb.

27 Jrottrnue o ropMoH€x. K.rraccz0nraqr{r ropMoHoB. o6rqufi MexaHrr3M
geftcreru ropMouoB.

28.lopuonu rqr.rrorra4noft xere3hr. po,rr rapoxcaHa 14 Tr,rpeoK€urbrlrironLr Ha B
o6vene BerrlecrB.

29. llaparroprr,rou. Po.nr s o6N4eHe BerrrecrB.

30.foplronrr Koprr HaAnorreqHr,rKoB. Mzuepa.,rorcoprrzKollAbr vr

IJIIOKOKOPTI4KOI{AEI 6UOC}IHTES U CTPOCHI'IE, MEXAHI43M KJICTOqHOTO

4eftcrnux, 6fio:rorIlqecrcas pom.
3l.foprr'ronrr Mo3roBoro cnor HaAnoireqHr,rKoB. c'r'poenue, c[HTe3, Mexanr,r3M

K!'reroqHoro geftcrnut. Poru e o6Naeue BeruecrB.

32.fopuonrr sa4Hefi 4onz ruuo$usa BasonpeccrrH, crpyKTypa lr ero poJrb B
ocMoTuqecKoM KOHIIeHTpI4pOBaHIZT{ MOqV.

33.Myxcrue [oJloBhre ropMoHbr. cuHres, MexaHr43M KJreroqHoro aeficrs'nx.
Bnusuue na o6ir,ren BeruecrB.

34.xencrte [oJIoB'Ie ropMoH'r. cunres, MexaHv3M KJreroqgoro neitcrsvfl.
Bttua:aue na o6rraen BeulecrB.

3 5.Aucyluu, ero ctrHTe3. Knero.rHrri MexaHrz3M neftcrevs. r{HcvJrrrua Ha
ypoBHe opfaHoB rr,tprruesefi. Port s o6uene BerrlecrB. Hapyruenlre o6vena
BeIIlecTB nplr IrHcy.llIrHoBoA HeAocraTor{HocTl4.



36.f.moraros, poJrb B o6rraene BerqecrB.

37.O6ven BerqecrB, ocHoBHlre 3ra[br ynlrQuraqnra 3Heprerr4qecKoro

Marepr{aJra. Bgauir,rocsggr pa3rrarrHbtx Brr,qoB o6uena. Perynxqux
rraera6olragrr,ra.

38.38.O6rqze rroHrrru o 6pro.norzqecKoM oKr4cJreHrrrr. 3nauerure pa6or
coBercKl{x yr{eHlrx B orKprrrr.rr4 14 pa3Bpr'tprr4 ) reHrrr o 6zoloruqecxov
oKrl cJreur,rr4. AT@ - yHranepc€LrrbHarr $opva eueprzu B KJrerKe.

39.llonsrze o6 oKr,rctrr4reJrbHoM lr cy6crparuonr Soc$opznupoBaur4r{.
Jlora,rusaqux rryHrroB Qoc(f opunuponauu.a.

4O.CoapervreHurur cxeMa repMrrHanbuoft Sa:rr 6raororu.recxoro oKlrcJreHurr
(rxauenoro qrrxanu-r). Crpyrrypa 4rrxarelrnofi qenrz. Xaparreplrcrr4Ka
uepeHocrrr4KoB greKTpoHoB 4rrxareltnofi qenu.

4l.Crpoenue uuroxon4pnft. Crpyrrypnar opraHr,r3arlrr qeru [epeuoca
gJreKTpoHoB r.r [poroHoB. Mexanlrgnr colprxeHrrrr ABrxaHr4r vr

$oc(loprlnzponanzr. O6lras xaparreprzcrrzKa xr4Mt4 ocMorr4 qecroft

fl4flore3br oKr4cJrr4TeJrbuoro QocQopu:rupoBaHr.rr Muwe.na-CrcyrarreBa.
42.flonnue o uera6onraqecKrrx flyrrx. O6que u cuequsuuecKr4e [yrt4

rara6onusMa yDIeBoAoB, xl4poB, aMIrHoKI4cJror

43. 0cnosHrre y reBoALr xr.rBorHbrx, r4x coAepxaHr,re B TKaHrrx,

6rzoronr-recKas ponr. Klaccu(furaqrax yfJreBoAoB. llpnueprr.
44.Ocnonuue yrneBoAbr nr{qu. llepenaplraanue yrJreBoAoB.

Xapaxrepucrara Sepuenror.
45.fnror<osa xax naNnefiurzfi lrera6o:rur y reBo.uHoro o6vena. O6urar

cxeMa rlcrorlurrKoB I{ nyreft pacxo4oBaHl{r rJrroKo36l B opraHrr3Me.

46. Co4epxaHr4e Mroro3br B KpoBr,r. f oplaonamnar perynqr4r.
47.Anaspo6urrfi pacnag DrroKo3rr (rnuronu:). 3ransr. fnlrrcorzruqecxas

oKcI,IAopeAyKrIzx. Perynrquq. @u:r4oroH4qecKoe 3HaqeHve aHaepo6noro
pacfla4a HroKo3Er. Ba.,ranc 3Heprllu.

48.fnzxoreuolzs. Or4e:unbre gTalbr. Xapaxreprzcrraxa $epveuron.
49.Aepo6noe oKr,rcreHr{e rroKo3br. lzxororr,tuecxzi [yrb. Sranrr:

a:po6nrrfi url{Ko:rr43, qeJlnoqHbre Mexanpr3Mbr, oKrr cJrrrreJlrHoe
gercap6orcruruponaHae IIBK.

50.I{urparnrrfi qurcn. llocne4onarelbHocrb peaxqufi, xapaKTepr.rcrzKa

$eprr.reHroa, cBr3b c {fI3. AnnocrepuqecKr4e Mexanr,r3Mbr peryr.{rlr4n.
5 l.flenroso-Qoc(f arnufi nyrb npeBpaqeHar fJrroKo3lr. Or4e.nrnrre cr4urr.

Cyrr,rnrapurre pe3yJrLTarbr nenroso-$oc$arHoro rryTr4: o6pasonanue

HAA@ II-GD, reHro3, AT@,:naveune.
5 2. Perepoupo BaHr4e Lr vo6r.uzsaqrzx nrr4roreHa. foprnlonanrua-r perynf,rlrrr.
53.Pery,rxqzx nyrefi vera6oJrlr3Ma rJrroKo3rr. Caxapurrfi 1r4a6er.



54.BpoxgeHn6re HapyureHzr Mera6orrasNaa yureBo.qoB, fr[rorenosrr.
55.flrcroneoreHes. OcnonHbre 3Tarrbr, 3naqenne.
56.llonxnre o Jrl,trru,qax. Ezororpr.recrtur poJrr. Knaccrasrzxaqujr JrE[rrAoB.
57.Heirpa-nlHbre xrrpbr. flpocrrre r4 cMerrraHH're rplraqriJr'rzrlepr.r'br.
58.Brrcruae x[pnbre KncJrorrr, crpyKTypa, cnoficrra, 6uorornuecr<aa polr.

llonsrue o ttoJluHelrachrqeuHblx xIzpHEIx KI,IcJIoTax.

rracTByrotque B 3TOM

xeJrqI,I B lrepeBapl,rBaHr4t4

59'@oc$ornrzqepr{Abr. crpoeuue, 6uororrzqecrax porrb. or4e*nrre
npeAcTaBr.rTeJr14.

60. C(f rznronzulrgsr. Crpoenv e, 6uo,roruuecKa, porrb.
6 1.f.nuro:rznngrr. Crpoenrae. Ocnosurre [pe,qcraBrdreJru.
62. OcHosHrre rpeAcraBr,r.r.errr4 crepor,rAoB.

63.IIunugst nuulu, rlx xaparTepv crr4ra. CyrovHar norpe6Hocrr B rrr4fird.qax.
64.lleperapunalrle Jrr,r[lrAoB. 3ranrr. (Daxroprr,

flpoqecce. Xuuzqecxufi cocraB xeJrqrr. polr
JII,IlrrAoB. Hapyrueuue nepeBapl{BaHv, u Bcac6IBaHr4, nuqeBhrx xapoB.
llpogyr<rrr Sepir,reHrarznroro rv ApoJrrz3a p€L3Jrr{qubrx Jrr4nr4.uoB B
KI{IUEqHI.IKC H I.IX BCACEIBATTTZC, PECIrrrre3 TPI{AUUJ'I.JII'qEP,'HOB B CTEHKC
KI,IIxEqHI4KA.

65.Cogepxanue JrlrnrrAoB B

,{euonzpouaHr,re Jrr,rrrr4AoB.

xponu. Tpanc[oprHEre $opurr Jrr,r[r4AoB.

66.67.0xucrcHr4e B'Iclrax xup'brx Kr.rc,ror. rloArororureJrbHbre pea.rlrru.
AKTr4BarIur xlrpHLrx KrrcJror. ponr rapHrzraHa B oKrzcJre'rir4 xrapHbx
KACJTOT. llOCne40rarerbHocrb pearqaft, npoucxoArrrlI.Ix B MlrroxoHApwrx.
3neprerzvecra.a qel{Hocrb oKrlcJIeHIir Bbrcrmx xvpHblx KI,IcJror.
Cyrranaapuoe ypaBHeHrre oKI,IcJIeHr4t xl,rpHbrx Kr4cJroT HA [pr4Mepe
I€L]IBMI,ITI.IHOBOfi XUCIOrrr.

6T.Mo6utuzaqux :xupa u3 xr.rpoBbrx Aeno. Kacxa4nuft MexaHr43M
Jrr{[oJraTLrqecKoro [poqecca, efo peryJlrqur.

68.oco6enuocrr,r oKrrcJreHr.rs xnpH'rx KrrcJror c HeqerHBrM qlrcJroM aroMoB
yurepoAa r.r HeHacErIIIeHHbrx BErclrrr{x xr4pH6rx Kr4CJrOT.

69.E'ocanres v ficnoJr*oBaHr4e B TKaHrrx arleroyKcyc'ofi xucno*r.
@nszororzqecKoe 3HaqeHr,re sroro npoqecca. @opirazponanze KeroHoBLrx
ren. Ilpuvznrr n [ocJreAcrBr4rr Kero3a.

T0.EuoczHres Bhrcrux x[pHbrx KrrcJror. po,rr aqerun-KoA a 6aocr4Hrese
Bbrcrrlr4x XLIpHLIX KT4CJIOT, TpaHcIIOpT qepe3 MI4 TOXOHApUanbH)aro
lrev6pany. (Dopvuponairze valonul-KoA. AIIB, 6ao.noruqecrca, poJrb.
Ctaauu yAnr4nen[r qenoqKr4 xr,rpuofi KrrcJrorbr.

71 .HenacurqeH'bre Bbrcuae x{prpHhre Kr.rcJrorLr. llpe4crarzrenu Kr{cJrol. c

HerlacbrqeIrHbIx

4

pa:ruuuofi cre[eHblo HacbIIIIeHHocrn. O6pasosaHze



xrlpHhrx Kr4cJroT.

72.Buocu*'res rpr'rarlr'Jrrnuqeprr'oB B rKaHrx. flyru $opnrupoBaHilfl B TKaHtx
ruzqepo$oc$ara.

T3.EzocuHres $ocsornzqep{HoB B rKaHrx. {Docsarugnax KrrcJrora, crpoeHr4e,

]rq'acrve e 6tlocuHrese J,II4 nr4,rloB.

7 4.O6v-ea xoJrecrepvHa. Buo.irorumecxar poJlb. flyrrl rara6olzsua.
T5.Xonecrepn', crpoeHve, cnoftcrra, oc'oBH'te 3Ta[Lr crzHTe3a I{ ero

peryJrf,rIt4fi.

7 6.IIarotorut rt4 rrr.rrEoro o6uena.
TT.Arepocrnepos. Hau6olee pacflpocrpa'eHHbre rr4nore3br o npr{tr[He

aTepocKnepo3a.

TS.fluqenrre [po.{yKTbr - r,rcroqHr.rKr4 6enros. Hoprrarr 6e:rra s v raHLLLr.

Evonorrqecrar IIeHHocrL 6e:rroe. llonsrlle o6 asorucrov 6alance.
T9.llepenapaeanue 6enros B xery,4oq'o-Kr4rueqHoM TpaKTe, xapaKTepvcrr4Ka

$eprraenron. BcacrreaHue aM[HoKr,rclror.
AMI{HOKIICJIOT.

Cyar6a BcocaBrrrlxct

89.cznres Kpearrrua r.r Kpearvgr.rga, rpearunsoc$ar - 4ouomrr,rrerumrfi
I,ICTOTIHLIK 9Hepruu MbIIIIeqHOfO COKpatueHI{.s.

90. Cuequ$auecKrie rD/Trl o6veua $enuna.naruna r,r rr{po3uHa.
9l .llaronorax 6enroaoro o6uena Eerxoeoe roJro.rlaHrze.

IIocre.ucTBI,t.t,

S0.BartepraanbHoe pa3JroxeHrre aMr4noKr4cJror B Krlllreq'ure. o6esnpexr4BaHr4e
{AOBr4ThrX npoAyKTOB B rrerreur4. {raanrocravecKar rleuHocrb npo6u Knnxa.

81.o6rq'ue rryru o6nrena aMr4'oKr.rcJror. Tpaucauuru{poBa'r.e. Hara6oree
BAXHEIE IPEACTABI,ITENI4 TPAHCAMUH€I3. 3rrAqEHZC IPAHCAMI4HI,IPOBAHI.TJI.

82..{esaurauupoBaHr.Ie aMr4HoKricJror. Baglr Ae3aMr.rHrzpoBaHrur.
Enonorrrecxoe 3naqeHr4e 3Tofo flpouecca.

83.,{exap6orc[nupoBa'r4e aMrlr'oKr4cJror. I-racralruu, ceporo'r{H r4 ,4pyude
OI4OTCHHEIC AMI,IHbI.

84.llyru HaKo''.''eH's aMMrzaKa B opra'r43Me qeJroBeKa. o6pasoeaHr.re aMM[aKa
B npoqecce xara6olugva aMI,IHoKpIcJror, Apyrv e 14 croqHl4Klr aMMIiaKa B
opraHl{3Me.

85.Br'rocznres MoqeBrrHbr: rrocJreAoBareJlbHocrb pearqui, cBr3b opHI4T[HOBOTO
III,IKJTa c flpeBparUeHr.reru eyruaporofi u acnapanruosofi Kltcror.

86.O6pa:onaHr4e aMLrAoB - nyrr $r.rrcaqnr4 aMMuaRa
87.cygt6a yrureBo.qopo.4Horo cKeJrera aMr4HoKr.rcJror. hroxonrac:rrFrecKr.Ie rlr

KETO- TIJIACTIiqECKI,IE AMI,IHOK],ICJIOTLI.

88. Oco6ensocru o6uena cepycoAepxaqzx aMZHoKr{cJror.

llpuvunrr u



92. Bpox4eHurre HapylreHr{, o6uesa HeKoroprrx
(Seuznxerouyprur, €urKarrroHypr4r, rlr4crr{Ho3 a qncuauypz_a).

93.O6rr,reu HyKJreolporerrgoe. llepenap r4Balue r.r BcacbrBanr4e.

AMI4 HOKI{ CIIOT

94 'Pacnag HyKJIer4HoB'rx KrrcJror B TKaHrx. Kara6orusNa [ypr.rHoBBrx 14

IIllprIMrzAIrHoBErX HyKJIeOTr,rAoB.

95.EzocrlHres nypr,rHoBbrx rt vplrMrr1LrHoBbrx HyKJreorI4AoB B TKaHrx.
Perynxqlrr.

HaAner{eHoqHar,

lapeHXZMaTO3Harr,

Eenxz crrnoporKrr KpoBlr. Eelr<onrrfi roe$$uqraenr u ero 3uaqeHve.

103. Or4elrnrre 6e:rrz nna.:vbr KpoBrz. Eenxu <<ocr:po[>> da^shr u ux
Ar4arHocTlrqecKoe 3HaqeHr4e.

r04' zlrlrynorno6yJr4Hbr: KJraccbr, crpoe'r,re, cr4HTe3 ,n 6uororurqecxas
pon6.

105' He6enxosrrfi oprauuvecxlrfi cocraB nJr€BMbr KpoBr4, ocraroqnufr
agor. Agorelrzx: [po.qyKllrzoHuarr r4 pereHrlrzoHHar.

106. Jlunonporeranosrrfi cocrae rrjra3Mlr KpoBri, xapaKTepr,rcTuKa u
JI14 rIOIIpoTeI4IiOB.onpeAeJreHrrt

f unepnznonporer4HeM[u.

107. @epl.reuru KpoBr4.

OrAelrurre [pe,qcraBr.rreJru. Euoloruqecxue dvnrurzu.

KJILIHI4TIeCKOe 3HaqeHr4e

(Deprraenrrr B Ar{arHocrr{Ke sa6oresaHr,rfi.
flpuveprr. TpaucauaHa:rr. Merogrr onpeAeJreHr.r.r, xoeQ$lrqenr ae pu.ruca,
KJIIiHI4qECKOE 3HAqCHZC

108' Portr noqer< B peryJrrrlt4rz BoAHo-coJreBoro o6vena. Ba-:onpecczn,
aJrbAocTepoH, peHI,rH-aHrI4OTeH3I,IHOBarr cI,rcTeMa.

109' ouguxo-xnazqec*Lle csoficrsa Moirrz B HopMe u ee xmr,r .recr.,4f
cocTaB.

I 10. .Ponr floqeK B peryrrrlr4rz Kuc.],rorno_ocHoBnoro
fayranrznasa novex: o6pa:onanrze, nrr4erenrae conefr
opraHv3Ma, I,I3MeHeHr4e aKTvBHOCTr.r IIpu al{u.qo3e.

I 1 1. flarororuqecrrze KoMnoHeHTbr Moiru. Krr.rnz.recroe 3HaqeHr4e
AH'IJII'I3A MOqI4.

cocTo-'IHI4r{.

AMMOHI4 
' 

II3

96. Hapyurerux o6vena nypvHoBhrx r{yx;reorprAoB. flogarpa.
9 7 .Hapy :ureuua uop Slrpnnoso ro o 6NaeH a. llop Suprz z.
98'Kara6onrzsi'r revomo6zsa B rKaHrx. Bunupy6uu. rlyrr o6esrpe 

".'rBa,,vrfl.llou.arlte o ( nprMoM)) r.r ( HenprMoM >> 6utmpy6nwe.
99.Hapyurenux o6veua 6unupy6uua. Xenryxrz:

rreqenorlHag, rloA[eqeHoqH€ur (reuonrzrrzvecrax.
o6rypaqrzoHnar).

100.

101.

102.

Ezocr,tnreg renta.

llonqrze o relrorrto6nuorrarplrx.



112. 3n4orennaa noga. KovuaprMe'T€urr.r3arllu xzgrocrefi B opm'r43Me.
3Ha.{enr4e BoAhr B opmnr.I3Me.

113. Euororraqecrar poJrE Na z K . I4x co4epxa'rre B rrJra3Me KpoBI4 I,I
TKaHrrx. Euonoruqecras poJrb, peryJrrrJr.r, ypoBHr.

114' Euoloruqecxas ponL K€urErIu-{ z socsopa. rrx cogepxranr4e B KpoBr.r
rr rKaHsx. Euonoruqecxax poJrL, peryJrrrlfi, ypoBHr. perynxqux ypoBHrr
Ca- a rponz.

115. Xe;reso, efo KoHrIeHTp a\r4fl B cbrBoporKe rponu. Euonofllrr{ecKafi
po.nr. OnpegeneHr.re xeJre3a B chrBoporKe KpoBn.

I 16. Murpooleueurbr Lr r4x 6zolorzqecxar polr.
| | t. roJrE Mr,IHepuubIrbIX BeqecTB B OpIaHIZ3Me.

3as. rca$e4po h 1uoxurrruu,

K.M.H., AOIIEHT
q\f--- 

A.rvpraua




