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(Joa4arr 6a:y Anfl nocJreAyrorrl
6uorolz.{ecK0r0 upo$znr.

Pacnpurr, ocHoBHbre 3aKonroMepHo
3eule, fJIaBHLIe), fJIaBHLIe, ceofictsa )rcr43rr14 14 ypoBl{rr opfaHr43arJ71kr.

Pacrcprrrr, [poqeccbi I4 MexaHI43Mbr csoficrneHrrbre BceM ]KZtsbrM o1r.u""rinnui
llorasa'm yHzBepcanbr{bre cnoficrna v 3raKoHoMepHocrr4

cyruecrBoBaHtair opfaHr43Mcf B r{ trx coo6rqer;rn.
Pacrcprrrr, o6rqe6uo.[oruqecKpre 3arcoHoMepHocrr,x Ha pa3rlrqHhrx

opf aHr43arlr4H xln3HLI.

rlpeAaraBlrelIufl o0 ocHOBHbrx reopeTkrrrecKr4x u [pLr KnaAHhrx HalpaBneHr.]rflx
6uor-oruu.

lfeoperiz.recKl4e 4ncu;,vrurur{br, l(Jrq Koropbrx ocBogHlre Aannofi llrrcrlr4nJnutFrbr

(MoIyrrs) ueo6xo.uuuo KaK rrpeArrrecTByrplqee: <<Iie:loracHocrb
ntl43HeAe-f,TeJlbHocrn>. <<Srololl4rl))
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IlnanupyeMhre p$yJrbr€rrr,r o6yuerrux rro 4zcqirluzue, coorHeceruHrbre c

rrJraHupye MhrMrr p e3ynbrarulMr4 o crlo eHvrfl, Onoil.
Ko4 $oprvrprp'FeMbrx

rounerenuuft
Vponenr
OCBOETII4I

lK(DMrrereHnIr

f InanzpyeM.br e pe:BlJrr,To.Trr o6yuenr4-s Iro

,qr{cquflJrr{He x4pilKTepl43yrcIllrle 3]laxxbl

$ op vrup o Balelrfl ( orvrn e're nqzfi ( n o ral ale.rn z

ocBoeHl4t KoMrIere}iluun )

1 2 5

(oilK-1) nracrn.rHnfi 3rra:m: Hayqntyro K€[prprHy MVpa Ha ocFIo.Be

3lrrerlr4s. ocHoBHbIX floJtto)KeHrafi, :raroHor] tr4

MeTOAOB eCTeCTBeHHbIX HAyK.

Bra4em: crroco6Hoorblo npe,qc'n'anJrfl'rb

aAeKBarHyro oonpevteulroMy ypolBlllo

zualrtuit HayqHyro K€rprlztHy MI,Ipa.

Vvreru :rIpHMeHf,Tb Ha npaKTr{x:e ocHol:}FlrJe

3H€rHr4fl 3AKOHOB rt Mero/I0B

ECl]CCTBEHHbI]KHAVK
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Co4epxaHrre JreKruroHHbrx rianflr[fi nro A4cuurrJrrrHe

Beeleuue.
flpe4vrer vr 3aAaqu 6uoxrruu. Vlcropur_ pa3Br,[r.r{r HayKV, Crpyrcnrypra

icoBpeMeHuofi 6zronorl4l4. 3Ha-{eHue 6uo orH.recKux gnaHufi Arq c[eqlraJr]rc'rh 1ro
3KoJrorr4rl r{ oxpaue oKpyxaForqefi cpe4r,r. 

r

O6uaq xapaKTeprrclrrKa )r,rur3rrrr. llnonroqzs 6uqc0eprr. flpont""o*4*" *
x{r43HI4. BOSHZIGIOBeHIIe 1VIHO|OKJIeTOT{IIOCTI4. VpOnHrt OpfaH}r3arrlr4r4 }r{r4:3Hr4.

llporrrteHrae rJrirBHr x csoiicrB xrrl3Hrr Ha pa3Hbrx ee 'FpollHflx. Occ'6e+rnoorlr
nporBneHus. 6uottoruqecKux 3arKox{oMepHoorcfi y nro4efi. EuocorluoJtrr,Fls"l l]l?npcfAa
qEJIOBEKA.

Enonorrs KJrerKrr. Kneroquaq reopus. Oprqufi rrJraru crpoenrBrrl

oyKapvoru.recKofi KJrerKu. IlnasN,ra:rnrlecKarr rueuSpana, rireto.rua.s o6oro,rKa, l'I4ilbl
KJreroqlrbrx KoHTaKToB. Crpoenze n $.yHru,uz opradolr4on oyKapl{oru.recxoii
KJrerKr4. flapo. X.ugneunrrfi rlnrn KJrerKLr, MMTo3, uefiog. Oco6eunocrll opI'aHM3ttIlHI4

rrpoKapuoruqecxofr KJrerKr{.

Crpyrcrvpno - Qyn*qr{oHaJrbrnafl oprrandr:rqrrfl reHerurlecmol-o
MareprraJra. Hac.ne4crBeHnoc-rb rr ur3MeHrrunocr! QyugauerlTaJrbnble
ceoficrna )KrrBofo. Id:clopvtt $oprvrupoBzt:nufl
MaTepr4ilnbHof0 cyocrpara
opf aHr43arlkru f erFleTl4qecKon-O

HACneACTBeHITOCT'14.

artrraputa. f'ertrnufi

trpe,qcraBrenrzrfi oO opraHn3E[tulLI

Ot6rque cnoiicreal z ypoBHH

ypoBeH4 opfErHI43aIII{vI Mareptnilta
HacJreAcrBeHHoc'rr4 rr r43MerrrruBoc'rl4. X[vta.{ecKaq opralrl43all]i{f, reHa" Crpyn'rypa

AFilC MoAenr l[N. Vo'l'cona M @. I(purca. Crroco6 3aruc] reHerr4rrettr<oia

ranQopuaqprvr B MoJreKyJre At{I(. .Buonorutqecrufi KoA lI erro ceo'ficrtsi}. Ceoffic'rBa

AHK KaK BerlecrBa HacJreAcrBeHHocrlr kr r43MeHrrIlBocrLI. Pennrz.rcaqur Afil(.
MexanusMbr coltpalonvrfl. nyKJreo'r'r44nofi rocneAoBarelrirocrra l{Iil(" lKlftrvl'{eclKas

cra6ultnoc.rb. Penlunaqzn. Peuapaqux. fennue MyFalleil,tt. @yurcqrzoFlaJlr,l{Etfl

r<laccurfuKarlrzrf, reHHbrx rr,lyraqnfi. Poru PHK B pelrrtrcarJwr4, Ha(lreAcrneun<1fi

raHsopuraqzu. OcoSennoorr4 opraHll3aquz pr oKcn.peccl4l4 reHerlllqecrofi

znQopuaqlru ,.y rpo- w oyKaplror. fen $$nrcUuoHallbrtar e,Al4llunla

HacneAcrBeHHocrr4. BsauNaocB.fl3r, Me)KAy reHoM rr nt'usnarcorvr. )Iporraocorusn'rfi

ypoBeHb opraHr{3arlulr rerrerr4rreoKoro Ntarepl4€Lna.. flouoxenzs rpouooolruofr

Teopr4lr HacJreAorBeHHocrr4. fenouHrrfi )/poBeHb opraHv:3arlupl HacJIeAcrBeHHoro

Marepu€ua. f'euovr. feuo'lzu. Kapzorun. 3eolroqn.a reHoMa. Bmororz're)cKoe

3HarreHae reHoMHoro ypoBrlf, oprarrl43allr4ll rtacl0ActBeHHoro MarepH€ura.

Kneroqmrre v MoneKynf,pHo-rex{erlrqecKlle nrexarprgvrbr oei,ecneqeupUr cnclficrn

HacJre.Ilcrsgl[lllsc;Tz n kr3MeHqI4EocrLI. Covrarz'{ecl(I4e M.yranluu. I-eurlparu.BHble

MyTaIIHII.
Iilrolorus pa3MHoimeHrrr. Tuu ,I pa3MHo)Kenkrfl.. Cn<lco6rr 14 rfclp'rnni

pa3MHO)K eHvrfl.. llonosoe pa3MrHOXeHn4e. {epe,4onaHl4e forKolenufi c: SecuonhlM H

rroJroBE,rM p€r3iM.rrolKeHueM. Ilononue KrrerKlr. faNrerorgHes. C)unoA<irBopeHil4e v['

rrapreHofeHe3.
OnroreHerrrrrecKufi yponenb op 'aHI{3aIl[H ]l(Hnoro. !)r:anur, [epl4o,Ubn I4

cra;1uu; oHToreHesa. 3nr6prroHaJrbr{o e pu3avr'tvre. Tunrr Apo6nenzf, lI ltHrlril 6lacryl'
facrpynrqur" O6p*o"u""* oprauoB ra r:l:anefi. flponu:dpnrre opraHbr aapo,4r,rrlefr



lo3BoHoqHbrx. C)srorese3 KaK rrpoqecc p
3arconouepHocrz LrEr vrBvr1y€Lrrbnroro

oHToren.e3a.'I[errenue KJreroK. Mrarpaq
KJIeroK. [wS{ elleHrllrpoBKa KJreroK. II
3vr6puon arr:';Hafl r4HAyKrlrlf, . Mop$orer.re
rcarc 6rzorofnrrecx:oe rBJreHr4e.

ilonyrrqrroHHo-BHAonofi ypoB
llonynxqr4oHHilr crpyKrypa Br4Aa" 3rco
feHerra.recKI4e xapaKTepucnrrKlr [onynq
BafiuSepra. Mec'ro Br4AoB rr ilonynf,rlrafi s ononrcqI,toHrr{oM npoqecoe.

Teopun sBoJrroqnrr. SrevenliapHbre oBofrH)qIaonHbIe Sar<roprr.
Myraqzronnnrfi npoqecc. flonynrquoHFnble rEtoJrHbr. Zsonxqun. EcrecreenHsrii or6op.
feuerprro-aBroMarurrecKr4e rTporleccbr (apefiO reircle). IJac"rre,4creeHrrhlii

opfaHr,r:rMoB
qenecoo6pirsHoclu.

SBOJrIOIU4r4 BLIAOB ?I ollof eoqeHo3ol|.

rronkrMop$u:nr [pupoAHbrx uonynxqufir. fenerra.recklrfi rpy3. A.4auraqr,ru
opeAe olutavus. flponcxox,qernue Suclnoru.reoroit
3aronouepx{ocrll lvraKpogBoJlroqfiu " S.aonrouprs fpyill

opraHr43Mos. ElrororlrrrecKr,nfi nporpecc u (:iproJrorlrrrercKufi perpeoo. 3ltanrltpLlqe{lKl4e

rrpaBlrJrit gBoJrrr)qzLr fpyrTrt. (]ooruoureFllle orrro- z Sunore,He3a. On:rore,rle3 -- ocHoBa

14 rroBTopeHl{e rfznorenesa" Aurponorerre3 u 4arurefirtreLr oBonIoIII4jtI r{eno}!eKa.

Mero4r,r r43yrrelal,If, gBoJrruIII4rl rreroBeKa. Xaparr:epuQrnra ocHoIlI{bLK srflrrots

aHTpo[orerle3€I. A.4anrranusre gKonofrlrreoKue rLIfIEr qoroseKa. flpoucxor{AeHue
A.IIANTI4BHbIX SKOJIO|I4qCCKIIX TIIIIOB.

Euoreouenoru.recKrlfr ypoBeHlD opraHll3aIIlrlr. Buole,lueuog
gneMeHrapHaf, e-AuTlrr:rrr\a 6zoreoqeHoTnrrecKoro yponrir oprilrltr43€ttlulr )KI{ll3trl4.

3sorroUus 6uoreoqer{o3oB. Bne4enue n r(oJlorplro qtelo$erca. genoeeK Kari odl;err
,4eficrnllr gKororuqecKlrx Sarropon. AAanraqzs .leloperra K cpeAe odutanuls.

AnrpouofeHHr,re gKoltofl4nlecKLre czareM.E,I. Ponr aHTpolroreHHlbrx rlarr<rltlpon B

Cog epxaHrle flpanTlrrlec KrIx s aHqlufi 4lo Ar{cq rrlJrr{He

l.llpanrana pa6ou B 6uorolz.rerlrofi ra6oparopuu. BeAeuae ganuoefi

np aKTlrqe c KI,IX sausrufi.
2.Kneroquag o6onoqKa u rI{rIbI KJIerorIHbIX KoHTaKTiol}.

3 .O6ryufi,IIJIaH cTpOeHI{f, pacTl4TenlHofi I4 xil4BgTHofi r<nermn.

4 . 3 ulounia3Marr4r{ecK af, c err, r4 arllap ar Jf olr.4xu'
5. flnactuArt.
6.Mprroxoll.4pkru.
7.flapo.
8. Hevrevr{5panHue opraHoLIAbI KIIeTI{:I{.

9).Mzrog r] KJrerKax KoperuKa nyKa.

10.Bzpyc.ei. Crpoerlrae npoKaplloluqecrolr K.r4 EIa npltNlepe KJIeTOK

cr4He3eJIeHbIX BoAopocnefi (ntru ApyrHX 6ax-repnfi ).

I 1. Z:y.reHple Myraqrafi uyxra-4poeotllulnrr
lL 2. Ocnonbl MoJleKylrpnofr reHerkIKlI

lL 3 . Crcp erqllBaHue (vronoru6p 14 AH o e u 4uru6pl4tAHoe)'

t 4. BgaarraoAeftcreue reHoB.

[ 5 . CuenlreHHoe HacJxeAOB arlkre LI KpoccllHroBep'

KJIE



I6. faueroreHe3. llonosofi (penpo

flonyn{ur4sx"
I 8. Craarar{ oHroreHe3a

5.OEPA3OBAT'EJIb
B npenolaBanvru Atrcrlr4finuunr <<E

I6. faueroreHe3. llonosofi (penpo

oopa3oBareJlbE.ble rexHoJlor'[rr4 KaK TpaAr4 ttoHHbre, TaK n q [plrMeHeHrze]u aKr:raeHrrrx
Lr uHTepaKTLrBn.brK MeroAoB cr6yrerrur :

Aruzenue r4 rlHTepaKTZBHbre MeroAhr o6yueHur:

(pa":4eu J1b3);

N)3).

LlureparcrprBHafl; neKrlus (pas41e.n J\lb 1, 2);
fpyrnonafl 4r4a:ryccul (pzul4en J\b2);

llpuvreneulre r.rMrrrarlr4oHHbrx rnro4erefi
Pas6iop KoHKperHbrx cr4ryaqrafi (pas4en

6.OrlErrrorrHbrE cpEAcTBA IUq TEK'yrUElf O KOHTPOJTTT
ycnBBABM OCTII, [POMEXyrOrilHOr AT'TEoTAUr4 r{ ilO HTOI AM

ocBoEiHllfl ILICUI4IIIT4HbI tn ) IEBBtO-Mll TOAI{rIE CKO E
OEECfIE]IIEHI4E CA OCTO f TIIJIbHOfr PUOTbT CTY,iIE]IITOII

1
I

2

Peftrunr-KouTpoJn Nb 1
OcnoeHrre cnoficrsa xcr43Hlr.

XuNttIr.{ecrckIft cocraBa, crpoeHrre 14 QyHrcqrau rrJrirciMar}r.rer;Kclit

Crpoenue KneroqHofi o6o:roqK.rr pac'rkrrermnrlx nr ntanorHbD( KJreroK.

Tp arrcnopr Berx,ecrr] qep e3 rrJraiiMarr4qe cKyro rrnervr6p any.
Tlrnsr KJrerorrHbnx KoHTaKToB.

Crpo enu e vr Qynrcqvrrr rp aHynxpluofi gHAo [na3[vrarkrr,re c Kofi crlrr,r.

Crpoenue u Syrrrcqzlr arpaHynnpnofi en4onrdi:MaruqecKoii r:e ru.
Aurapar fom4xu.
Jftas ocoNlbr LI MrrKporeJrblla.
Crpoeurae u Qynrqiar4 nnacrr4A.
C:rpoenze ra Syrmqur4 MlIroxorr4pufir.
Arcr anoebre Mr4r4po rlunavrenru
Mrao gznoBble Mn4Kpo Sun arr,rer{Tbr.

Mnlporpy6ovrcu r4 Kreror{nufi qenrp.
Pecrrz.rrcu v xtryrl4Krl.
Ctp,oeHIae u Synrqllu pu6ocotvl"

CrrpoeHue s4pa (x4epuax nrepr.r(pepufl , xpoMarhu, r;4prrruntl)r.

18. Mzr:o:, pa3HoBxAHocrtplMr{To3a..

19. Meiios.
20. Or;o6eHsocrl4 crpoeHlite rpoKapl4orz'recxofi Kuelucut.

2I. flpoucxoxAeHpne
MHO|OKJIETOqI]OOTI4.

MeMopaHbr.
a
J,.

4"

5,

6,
n

8.

9.

10.

11.

12.
13.

14.
15.

16.

17.

eyKapuoluqecrcoft KIETKI4, BO:iHI{KI]OBEH}IE



l.
2.
J.
4.
5.

6.
-
8.

9.

10.

1.

2.

Pefiruur-KoxrrpoJn J\b 2
C:rpoeuue z Qyrrrcqar4 HyKner4FroBbrx Kr{cJror.
lloHlsrue feHa. fenern.recrufi .rcoA.

Per.nzrcaqzx ff II(. MexanrsMhr penap a\\ru.
BuocraHres 6enKa.
C o c ras xpoMoc oM gyKapr,r orl4rl.e cKr4 x KJreroK.
Vp o nnu c rpyKryp n ofi op ran prc eJr\krLr xp olraru fi a.
Xp oir,ro coMHbre Myrarllr r4.

fesnue Myrarlr4:r4.

f e n,orurtrrre Myrarllrr4.
MoTlu$zrcarlrrolrHar pr3MeHlrr,rB(:,crb

Pefirqnr'-KoHTpoJru Nb 3
(Doprnau 6ecuo;roro pa3MHO)Ken r4rr

5.

6.

B.

9.

10.

11.

)KLIBOTEbIX.

12.

t.
2.
aJ.

+.

opeAJrbrx pr HOMA,4ItbIX

Marepr{€rJrbHoro r;y6crpara EracJreAcrBelJHociTr'r.

llonoeoe pa3Mr{oxeHlle: Tanbrr rroJroBoro nppr ecca, repua$poAr4T,Lr3Mr,
rraprelrorene: (runoreHe3, aH4porenet).

3. CrpoeHze clepMaro3orrAorB. Crrepuarorer{e3.
4. Crrpoenue vr rcnaccu$zKarulx xftqexneror<, Oorene:. Crpo,enze

Qonnur<yn. Crpoen ue nir'lnrurca.
Penpo4ynquoru mrfi rlr4Kn.

lpo6nenl4e: TI4ltrbI roro6lacr?rirecKoro g1po6.[eHr4e oJrrrrorrerdr{rroJrr,rrE,rX
14 Me3oJreIIVTa[IbHbIX fvrr\, uepo6lacrl4qecKoe Apo6ne]nue. Crpoeuae 6lacnyl,
o 6p a:yo rq ue c fr rrpu p a3Hbrx rlruax Ap o 6nerrr,rr.

7. factpynrqrs, croco6nrracrpy,mquu. opranqrenes,uefipyiltrura.f,.
Braolenerz.recrcufi 3aKoH. l{enorenesu. Elra4rJ {lunsru6pkroreHe3on.
Kpurepuz Lr crpyKry pa Buna. flonynxqurur.
Tunu npocrpaHcrBeHHoro pacr[peAeJreHr4q.

IlpocrpancrBen,Har ara(r$epeHr\r4arJufl

@ynirquoHiurbH ar r4HTerparlzlr o ceAnbrx xr Horya AHbr x xrr4BolHr,rx.

CauocroqlerbHaq pa6orp
YcsoeHlae Kypca "Iluorofl4f," o6ecne'quna]elcr cvclleMarz.rer;rofi
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