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L Arlnoraunq:
feuerura u:y'raer uexarrrr3M6r HacrercrBerrHocru u u3Mer{.rrrBocru xuBl,tx opraHu3MoB rr rBrrerc,

o,qHoii x3 ocHoBofloiraralouJl,lx AncUunj rH B c]rcTeMe 6uonorlqecxoro o6pa:ooauua. Uelrlo Aaunoii
n currrlJrulrbuBnrerc, (bopMupoBaHte y cryIeHToB (oMrrreKcHoro npeacraBJ.leH,r, (,.laccuqec(oii u
Mo,fle(ynrpEoii relteru(e, MoJle(yjtrpHttx MexaIu3Max xpaHeHx, u pe,uu3aqn]{ reHerl,tqec(ofi
untloprrraquu B npo- Il 9y(apl,Iorrtqecxr{x KrerKa\! porlr reHela.lecKoi:i LI3MeH! rBocTIt B pa3BIrTIru
3a6oneBaHuii ri SKcnept MeHTaJIBlIHx noAxolax, npuMeHreMLrx B reHerrqecKr,rx r{ccjre.(oBaHnrx.

,(aunax rucuunm.rna ueo6xoluua ,qrc ycBoeH[, o 6y.uyueu tlyngaueura,rlulx ], npu(na.qHHx
EanpaBneE[ii B 6lonornu, 6uolreluuauu r-r 6uorexHonoruii.

2. TDe6oBa[ufl |{ r|croaHH v \ noBHqv tHaH t|ir u yMcH r|fi c n AeH r oB:

,[rcuururuna 6a:upyerc, rra 3Haxurx, [puo6pe, eHHBrx cryaeHTaMu npn r,r3yqeHrru reoperrrecK]rx
It MeroAllrecKr.rx ocHoa uo:rexyl*pnoi tt t<IeTo.IHoE 6[onorur, 6uoxltMllt , MareMaruK],r ,l crarrcrr{Krr,

3. Ile"rr, u :aaa.ru anc[un,'ruHtr:
I{e,rsro larruoi:i rrrc[rmrrrnr,r m,raerca Qopvr.rporaurre y cryIeHToB (oMn.fle(cHoro

lpeAcraBJreHu{ rcracclJqec(oii It Mone(ynrpHoii reHery(e, Monel{yn,rpHhrx MexaHrr3Max xpaHeHrr, 1,r

peau[3arlun renerrj.]ecroi:i rutlopvaquu B npo- x 3yt(apuoTlrqec(Itx ffier(ax! po,,t reHer,1gec(oi
rr3MeH![rBocrtr B pa3r]urur, 3a6oneBaH x fi !{ tKcneprMeHTMbHblx flolxolax, rplrMeHreMblx B

f CHCTI,ILICCKI,lX NCCICIOBAHT'X.

3alaueii Aucqun]luuu ae,raerce
Otuaxou,tenue c't),4eHroB c ocHoBavu K.flaccHqecKoil I MoneKynrpHofi IeHet]iKr. Meto-lo,ror efi
feHerl{qecn x 3(cllept MeHToB, a raxNe lfyulaueuraabEElMlr Ir llpltutalHbtMu ,qocr[xeHlrMu SToi
Hay(u.
O:naxor,alenlte cryaenror c ronpocavtt o6uei reHert t<lt, EacreaoBauurr [pr.r3[ia(oB np[ MoHo-,,qu- u
non{fu6puEblx c(peqtlBaHurx, rt[To,lorIFIec(tMII ocHoBaMIt Hacre,qcTBeHHocT'l ll xpoMocoMHoii
TeopEeii HacIre,rIcTBeurocrx.
Oguarouregue cryaeHToB c BonpocaMl Tou(oro crpoenu, regoBj Mone(yJrrpHLrMu MexaHu3MaMu
HacreAcrBeEHocrI,Mi3MeHquBocrrz y IIpo- It 3y(a- pllorltrlec(Itx opraqt 3MoBj npo6neM6, KneroqHoii rr

reHerl,lqec(oii rExeHepuIt, rerroMrrKrr.
O3Ha(oMneune cryaeHToB c BorlpocaMr,r cBr3u reHeruxn c npyrruu 6uoloruqecravu .uc([rDrIrHaMIt,
a rakxe Toii pon[, (oTopyrc lrpaer ceroAH, oTa Hay(a B pa3BIrTIr[ 6]rorexfioJlorr,rx! MeA[rIuHLt,
ce,ILc(oro xo3rficrBa, oxpaEbr o(pyxarcUei:i cpeAEr r.t cottxarbHr,rx cibep xrj3HE o6l[ecrBa.

3. Trre6osaH s r vDoggto ocgoefl[s coaeDxaHus arrcuun,.ruuut
flocre apoxoxneHu, Aucqrrrjll rbl cryAeHT lonxeH:

3HAT6:
- 3aKoHoMepHocr[ HacreAoBaHr{, npu3Ha(oB npI-I MoHo-, ,{lt- I'l noLruru6pr.r4nsrx
cKpeuluBafit rx;
- 6nororuqecrue ocsoBEr pa3MHoxeHu, pacreHr,rii ,t xuBorHErx:
- KneToqHEIe, xpoMocoMH6Ie! feHHbre lr Mojrer(ynrpHEle MexaEu3M[,I HacneAcTBeHrrocTr,t;
- MexaHlt3MLr rr3MeHquBocTr{ f elleTlrqeckoro MaTepr{ajra;
- 3a(orroMepHocTr,r oHToIeIIe3a:
- ocHoBbr reHeruKu qeroBe(a u ero HacneAcrBeHHltx 3a6oreBaHl,tii;
- feHeTllqec(I,e ocHoBBr ceJrel(lll,tl:
- BonpocBl rKoro[]qec(oii nony rr HoHHofi fe el Kr4;

- iaitaJfi u BoiMoxHocr Knero'tHoi r teHet .lecKoi fiHxeHepun: npxHurnLt
co3AaHu, TpaHcfeHH6tx pacreHr,ri ,, x[BorHBIx; ocHoBHBre noAxo,[bl feEorepanux;



yiuerL:
- npoBoa[Tb Ii aHarltz3llpoBaT6 feHeTlI ecI(ui xcnepuMeHT,
- cBr36IBaTB IaHIILIe teHeTUKI]I C IOCTITXeHI{rMa UIiTOJIOIUIi, 6rroJtoru.teol{llx OCIIOB

pa3MHOXeHrry pacTeHLIfi tl arrBoTHLIX, OHTOteHe?a, 3BO]'TIOUIZOHHOii TeOpXU U CeJleI(UUI,,
- cBr3EIBarB 3HaHIry feHerr(u c 6roxuMleir HyxnexHoBbtx Kl.tc,lor, MoneKyJl{pHoii 6uoloruu,

Mfi kp06[o,1orllr, BrrpyconorrIl ll rrMMyHonoruu,
- npxMeErrb nonyqeHHLre 3HaHr, B IanLHefruei npaKTuLlecKoi:i .qe{Te,!brrocrrr.

B!'TAAETL:

- 3r(cnepuMcHTaJILE6IMUMeTOAaMr,rnpOBC/XeBIt'
cTaTrJcT{qec(IML MeTOAaMU aH.lII]'l3a lauHt tX

- 9(o,qotut4 r,t 6rrorexHororu[,

MO.[eI(yJlrpHo-f eHeTuqec(ux uccJreaoBaH]ru u
B peuetrx[ 3aaalr ceneKrlnr] MeafirIUHBr,

5. 06uerr a[cqun,'rtlHrr u slrlsr tqe6Hoi na6orur no na6o,reuv yqe6Hout n,.raHt

BxnLr yqe6Hoit pa60rBr

l. O6u1ar rpyloeunocrL u3yqeHlr,
cqfill.rllJHLI nO CeMeClpaNI. B T. rLi

1,1. Aynuropnue :axrrrltr! B -1. Lr.:

i.1.1.J1e(uuu
L I .2.1Iparrurecrre :arrarul

.l.peHnHroBoro Tuna. B r'. rr.

1.1.2.1. O6cyN.qeuue
npx(JtaIIIblx npoe(ToB
c 3arlrTouTe3rcoB

1.1.2.2. Keiicbr(aHa,rr.r3
aKTrrq. cfiTyauuu

1.1.2.3. AenoBHenrpbr,
TPeEuErr, (a raKxe
poneBl,re urpBr,

L l.3.Ceuuxapsr (a rarNe
ltL,llBt( oi r( r x..lcH q

L l.4.Jla6oparopnlre pa6orsr
(npa(TxqecK. 3KCIIepLIMeHTr,r,

1. 1.5.Ipyrne suAEr aylnropHLlx
3aHrrui:i: MoleltupoBaH],le
r,rf poBof o B3auMoAei:icrBIL

1.2. Cavocror'r'e:rr,Haq pa6ora

2.Koncy:rsra!uu
3. I Incllleu ur,re aouauHlre 3a!aHr,rrr

4. Konrpo:rlrsre

7. Pac,te lrro-rpadrn.recI(ue



8.lpyrr.re rreronu u rloprlrr :anrrrii xx

9. @opva rexyrqero (oHTpo,lr: ycrHBrii
onpoc Ha ceMxHape Ii TecTnpoBaEre
yMeHI,l,

1 0,@oprla npolrexyrounolo xonrpo,rtl: 3
nuc6MeHHBrx KoHlponLHbIX IlO TeMaM

I i.@opua a rorooolo xorrpola:

6. McntoqoKd (bop uooan ta umo?osoit oqeHqo
Pacnperenerue RecoB no llroplrav ronrporr lr oqeH(u a(areMr.rqec(ofi ycneBaeMocrx

4.

Bec OopMhl
reryrrero ,roHrpon,
B peynbr pyouren

Bec OopM6r

KoHrpoff B rroroBon

pe3yr6r'rpyIoureii
peryrLrupyrc

pe3yr6rxpyro

Btrn y,rc6Hoii Ml' M2 M.l MI M2 M3

I(oHr'nonuHa, Da6o.r.a 0.5
Tecr

.lla6oDaroDHHc Da6orbr
lluchMeHHhre !oMauiHlre

3cce (pedeparnBHoro rxna)
YcrH6rn onDoc (cc riHaDc.) I

Bec pe3ynbrnpyrcLqen
oLreHxu rexyurero ltoHrpon,
B uroroBbrx oqeH[ax
npoMe)(yr, noH'rporeil

05

Bec nroroBoii oneHkx l-ro
npoMekyf oc Horo (oIrpoff
B pe3ynhrxpy$uren oueH(e
npoMer{yr. KoHmoneii
Bec uro.oBoi oueHr, 2 ro
rrpoMer{yro,'Horo KoH rpol
B pByr hrr.rpyo ureii oueuI(e
npoMexyr. xoHrDoneil
Bec xroroBoii ouerrI(Ir 3-.o
npoNiexyroqHoro koHrpon,
B pe3yrrrupyrcurefi oireHKe
DpoMexyr. I(oHlporen r.!.



Bec peryr rrupyouleii
olleH(u npoMexyrotrHLrx
KoHrpo,leii B pe3ynbrHp.
oueHke rroroB. KoHTDoJU

0.s

:)K3aMetI/3aqer
(oqcura uroronoro
I(oHTDO,'Ig)

0.5

I
:=1

7, Coie px<n u ue t) u c ttu rt. r ur u,t :
-.l. Tc.ront tt?.t: i .t lPtt,o? tbt o .tt tt- t t,t n nri Htn t , ttotrrit nttt. .ltHt:

ParAe,rr,r n rcttt t lucrtrr.rrlrHLJ
I lpaFr. CcMx-

"rIa6op.,

llprt re

Pa3le,1 l. BBelenue B relleruKy. KparKarl
xcr.oprq reHeTrIKu
TeMa 1.1. llpeAMer, rlejrr, ,r 3alaqu
feHeTuK],l,

2. 2

Teua 1.2. Kparxa* ucroDn, reHertrKrJ. ). 2

l cva i.3. Crpyr<rypaI, ocHoBHr,re

HaIIpaBjreEu, coBpeMeHHoi:i rerre raKn
2 2

TeMa i.4. Meroabr reEeru.recKux
uccrelloBaHxi.

4 4

ParAeLr 2. 3arorbr I. Merrle.ln, cvrl u
tra,lcuue pa6or. B ,t6t crpeu BaH it,
Tr,rnr,r a:auvoaericrBus f cHoB
Teua 2.1. 3arosu f. MeHAcItr, cyrE r.r

3HalteHxe pa6or.
l

TeMa 2.2. TrIrbt B3auMoleficrBru
aJIJIeJlEUbrX Il HeaJ]lreflbltbrx feHoB.

3

Pa3,teJ 3. MaIcpua.rr,HLrc ocrroBt t

ItAc.Ie:rcrBeHHoct 1|. K. Ie [o.rHLII_r lltiRJ.
TeMa 3.1. K.teroqEoe crpoeHxe E

I{acJreacTBeErr6rii MaTepuarlt rrpo(ap[or ].t

3YI(ADI,IOT.

) 2

TeMa 3.2. Mone(ynrpHBre ocrroBbr
HACJIEICTBCHIIOCTN

) 2

TeMa 3.3. CrpyKrypa reEoMa flpoKapllor rr
3y(apfioT,

2 ).

TeMa 3.4. Brlr,r u MexaHII3Mht 3Kcrrpeccru
refioB.

2. ).

TeMa 3.5. KreroqHr,rii qr.rx,r. Mtror. Meiio3.
faMeToreEe3,

2 2

Parae.,r 4. fercrtrta no.qa. CuclrjrenHoc
nacJreAoRaHxe. I{poccuHrotsep.
TeMa 4.1. TunH rcHerFrec(oto
onpeneJleHD_{ nona.

2 2

5



Telra 4.2. HacregoraHue npx3Har(oB!

CIICIIJICHH6IX C NOJ]OM.

2 2

TeMa 4.3. CtlenreHHoe EacreroBaurre u
I(poccxEroBep. U{Tonorfi qec(ue

IOKa3aTe,rIECTBa,

2 ).

Pa:4elr 5. Bneagepnoe
(uurotrlraruaruvecroe) Hac,'rc,qoBaHu€.

Teua 5. 1. Iluronrarrvraruuecxar
HacJle/rlcrBeHHocrL, o6uxe npeAcraBreHur.

2 2

Teua 5.2. Oco6esrrocrn regernlrec(oro
MaTepuana qrTonr'ra3M6l, oTjIIqIIe oT

xpoMocoMHoii }lacneAcrBeHrrocrr{.

2 2

Pa uc. r 6. trI tuenqusoc r B. M) I a! ctre t.

Teva 6,1. llpuvlrnsr u BrJnEr u3MeHquBocrr4

tIpII3EaI(oB. HeHacneAcrBeHHa,

T3MCEqTBOCTI,.

2 2

Teva 6,2. Hac,relcrneHua, u3MeHqrBoclb,
Kracc[ibxl{auu, MyraIIIrii.

2 2

Teva 6.3. Myrarenea. Hacre.{crBeHEbre

6o:re:sr.r.
l

Pa3,te.l 7. l eHcTlt.tccrioc riaprnpoBanne.
I Iprrrrlrrnr,r nocrpocrrurr urrr oirorrrrrecrrrx
Ir t ellerlrqec(Irr liapr. Ott|lt.recKIre
riap [Lr xl)o]roco]r.
Teua 7.1. fenerr.rqecroe KaprrrpoBalte. 2 2
Teua 7.2. Ocuoouue npurqunr,r
nocTpoeEu, lIIrToJlor'[qecr(xx!
feHeT[LIecKIrx u 0t4rrqecKnx KapT.

2 )

l'a3,tcJ 8. l'ltrrcxerruq xpolrocolr.
'l'elra 8.1. Tunrr rennLrx Nryraqrii:i. 3

TeMa 8.2. XpoMocoMHLre nepccrpoii([. 3

Teua 8.3. I-enounr,re r"ryrarlrn. 3

Pa:ae,r 9. ferernr<a qeJroBcRa,

Saonroqun u ce,rerrllq. 3aKoH XapAu-
Bain6epIa.
TeMa 9.l. lereruxa qerosc(a. 2 ).

TeMa 9.2. fenerrr(a u :eo:rroqrlr. flpefi$
fCHOB,

2 2

TeMa 9.3. CeneKrlur. )
'l'eMa 9.4. 3a(oH Xapau-Baiin6epra z ero
3HaqeHI,Ie An' U3yrleHl'I' IeHeTUqeCKUX

npoqeccoB B norynrqurx.

3

TeMa 9.5. fenerlJqecl{xii norfiMoprbr.r3M B

nonynruurx. B[aLrj MeToaEr B6IrBIenur!
IIOHr'Ine qacToTbl luue]lt

3 3

Part{crr I0. Menle.reBcKrre rutrLr

6



HacJ]ea0BaHr.rs II ux IIDLIMeHeHIl9.

Teua 10.1. Koaonunanrnr i run
HacJreaoBaHx{.

Terla I0.2. Ayroconuo-aoMrHaHrEEri:i Turr

EACJICIOBAHU'.

3 3

Tenaa I0.3. Ayrocouno-peqecc BHHil T n

EACJICTOBAEU'.

TeMa 10.4. X-c[enneHHLri Tun

HAC,'ICAOBAET',

Telra 10.5. ,rleralrsue 4)akropH u
:vy:Brudax ropuaaruoe Hac]Ie,[oBalrxe.

1 4 4

Pajae.q ll. 3a6o,,reeaHuc qeJroBeRa.

fIo,'rHor eHoMHhrri rorrcK a((ouHaurrii.
Teua 1 1.1. feuerr.recr[e Mouorer{HLre

3a6oneBaHU{.

4 4 4

TeMa 1 1.2. feneru.recrue [oirrrreEHrre
Sa6oreBaExr.

4 4 I

Teva I 1.3, Me roJur n ar Hocr,rfoBaHrrr, 4 4

Teirra I 1.4. flo,rnorenoMHr,tfi rorlcl(
accoqxar[rfi . Irr3afi E rrccre.4oBaEuii 1.r

AtlAJIT,I3 AAHHEIX,

4 4 4

uTofo 100 100 32

7.2, Cogepxanue pa3ae,'roB rl TeNr rrrc[urrJuurLr:
Parge,r l. Beegenue * reHerutty. KparItaq rlcropsq reuerr.r(u
TeMa 1.1. IlpeaMer, ue,,r[ rl 3araqu refler[ror. feuerrr(a - Hay(a o 3a(oHoMepHocrrx
lacr'reAcrBeHHocru u rJ3MeHq[Bocrt . Uerr u 3a.{aqr I eHeTII(u. MecTo rerleru([ 8 cficleMe Hay(,
TcMa 1.2, I{parKarr ucropun renernrn. CraHoBrerrre reucrrrrr I<at< Hayr(u. I lep[o.46t Knaccu.rec(oii
u MoneI(ynrpHoi THeTIII(u, octroBonor'roxHr.rKu HayI(It.
Tena 1.3. Crpynrypa rl ocHoBHrIe HarrpaBr'renuq coBpeMeuHofi reneruru. Crpyxrypa coBpeMeHHojl
leaerur<u. oynlaveETMlHa, Ii np[(naaHa, te eTu(a, ocloB[r,le HanpaB.JreHu, x nepcflel(TltBbl
coBpeMeHHoii feHeruKu.
TeMa 1.4. Me [oALr reHeruqecKux ucclrleloBaHuii. feHeTurtecKlfi aHau13 - ()6ul InpuHur]n ocHoBa

aJrr peIIIeHx, r(olrKpeTHbrx [po6neM feHeruKn. Bxlaa f. Meu]Iell B co3laHrre It pa3BrrTue
t u6prqo,rot uvecrot o aHa,,lusa. Ufi l ot eHe r H gecK ii- \4oneKynqpHU-r eHe r Lr,.rccKfi ii.
non) rruxoHHo-crarxcrHgecKuii. Ieuea,norrveer,ri,i,6rHrncuosur veruasr.

Pa3Ae,,r 2. 3anonrr f. McH.qe,rr, cyrL Il 3HaqeHue pa6or, 8r.rA6r cr(pequBaHfiii. Tr|IlbI
83anMOAeiiCTBlL reHOB
TeMa 2.1. 3atcou6r I. Meuaeaa, cyrB u 3uaqen[c pa6or. fx6puAonorlrqecfirrii neroa xaK ocuoBa
feHelrrgec(oro aHanrrsa. feHcruqecxag crMBo,,lti(a. IlpaBuna 3anxcrj cKpeulr,rBaHur.
fleprsrii:axon MeEncn, (3axoH e,4unoo6pa3nr nepBoro [oKoneHnr). MoHorllopfinHoe cxpeukBaHr.ie.
BTopoi:i 3a(on MeH.[en, (coorrrorrreHlre no reHornny lr Oeaorxfly).3a(on,lficrorr,r raMer. BuAr,r
c(peuuBaHxi (pequnpoKHoe, Bo3BparHoe, afianusr.rpylouee). louunuponanue u Bo3Moxuocru
ynpaBIeHIL IrM, ycnoDx, co6nrcneHu, 3axonoe Mealejl,t. HenorEoe AoMxHxpoBarrxe. HacnenoBaHue
rlp[ Auru6plAHoM cxpellluBaH]{u. He3aBuc].rMoe rracneAoBaHue orAeJrEHErx nap npu3rraKoR. rlt c.rroBbte

cooTHorxeHr.r, (oruqecTBa faMeT, rr.r6pu,{oB pa:ustx reuoruloa u QeHoTt-r[oB. TpeTr.rfi 3a(oH MeH,{enq.



Ilrtororuvecxlre ocuoBbl He3aBrrolMoro (olr6ruapoaauu-r. 3aroHor\,repHocru rpr.r- t,t no,,turn5pa,qHoro
CKPEIIUBAII14'.

TeMa 2.2. Tu[bI B3auMoAeicrB[g a,'L'IeJILHLTX n HeaJ'IJ'IertLHLIx renoa. Pe:yLrlrarrr pacuelllrexr,r,
npn glfu6pr.rlxolr crpeuuBaHrr.r - ocHoBaI,[, (oruqecTBeEHoro aHa]rru3a npu B3aaMoleficrBlrri reHoB.
Tunrr e:ar,ruolefictnuq reHoe. Kovn.flcN(eHtapHocrL, 3nncra3. AoMr,rHaHTHEIi:i x peueccrBH6tii lnucra3,
floluuepta, AnnelBHirle u Itealrner'rBHlte feHLt, KyMynrruBHa, II HeryMynrrxBua, qoltiMepxr,
-9eleute rpaucrpeccru. Mo4ltlr,rurlpyroqee ,qeicrBr,re renor. ferr,r-vogrl<lu(arop;r. 3HxaHcepEr u
caiillercepH.

PalAe,r 3. Marep[a,rbBLIe ocHoBLr Hacr'IcIcrBellflocrir. K,'reroqHr,rii IIuK,,I.
TeMa 3.1. K,reroqnoe crpoeH[e x Hacr.IelcrBeltHLtfi Mareprralr npoKaprror u ]yKapuor.
Kounonextlt Krrerm,I, coAepxarulte Hac.tellcrBeHHEri varepra-.1 (rapo, MlrroxolrApfilr, xnoponnacrL0.
Oco6eunocru crpoeu!, L o6ua, opraux3a(u, rracJ'reAcrBeHrroro Marepualla npo(apuo,l. n 3y(apuol.
3NI{COME] I-i NIA3MIIABI,
TeMa 3.2. Mo,reKy,IrpHLle ocHoBLr HacJ'IeIcrBeHHocrlr. MoJret<y,rrpllble ocIIoBBI EacneAcrBeHHocrr,r,
Paroutre npeacraa,reHrii o HacnerctRcHHo, pon np Hu,lna\ clp)KrypHoii opraH lau r
HyrrerrHoBLrx KrlcJloT. Pa6oru 3.9aprar!@a u ero npaBula.
Pa6orsr no olpeleneHurc crpynrypu [HK, npe/'UraraeMbre ruo4eau. PenrrerocrpyKypHblfi a]lallut t-t

Molens ABofiHoii cnrpanu ,(HK !N. Vorcoxa u O. Kprrxa. AHK - (a( HocurenL HacJletlcTBerruoii
ur$opuaqau. Crpoeur.re u <!opvr,r uolexyl flHK. Oco6eHHocrr.t crpyr(ypbr, lbyHK[raii u BrrAEr PHK.
Penlunaqux ,nllK. Ben(u u depueuru pen-luKaqlllI. feHerlqecMii (oA. OcHoBHr,re cBoiicrBa
feEertlqec(oro (oIa: Bbtpo)r(AeHHocr6 (t 36Lt'roqHocrL), cI,lcreMaru!tHoc,t6, noMexoycrofilIIiBocrl.
Koauponanue auunottrcnor Ir'repMrlHrrpyrcurlte l(oaoHr,r-
TeMa 3,3. CTpy(rypa reHoMa npokapuor rr fyRaplror.
feuou. fesourxa. Crpynrypa HacrercrBeuHoro Marepnaua nporapuo.l.r iy(apuor. Pa3Burrre
npe,{cTaBneHuii o reHe. OcHoBHEre xapa(TeprrcruKr.t rcna. Crpyrrypa reHa. OflepoHHEri:i [pIlHUIln
opraHll3auuu reHoB y rlpo(ap[or. Mo3arrqHoe crpoeHxe reHoB ?yraplor.3rt:louLm rlHTpouLI.
CBoiicrBa rcEoB. Knaccnibrkaux, reHoB. Crpy(TypHa, { perynrropHa, iracrr reHoB. PacnoroxeHl,le
reHoB B xpoMocoMax. c,I.poeHne xpoMocoM. TenoMepr,r.

Telra 3.4. Bu4rr fi MexaHu3MBr fncflpecc[r reHoB. 3(cnpecc , reuoB. Brr.qH xcnpeccufi reHoB.
Tpanc(punqrl{ B lrpo(apxoruqccKux L gyKaprlorltrtecKux r<aerxax. Moleryllpnlre MexaHu3M6I
TpaHc(px[Ur[r. llpoMorop. 1'epvuuarop. Mexasu:vl,r PHK-npoUeccuHra. CtnaiicuHr u ero
MexaH 3Mbt. A,rlrepnarunurdi cnnaiicrHr, MexauulMu rpaHcJtruulr. Crpoenue pa6ocoult.
I4ruqr{aqrfi, :lonraqxr, TepMIIHaulr, Craproeuii t<o1ou, anrrrxoloH! croll-(oAofi. Oynxqut r-pHK o
TpaHcnrqux. 3lIureHeru.recxa, EacreAcrBeHHocrb.
Teua 3.5. I{,reroqxsri qnr<,r. Muro:. Meiio3, raMeroreHer. .(e,reuue r,rerru. K,rerovur,rfi qrrcr:
uHTeprba3a n Mltro3. flpolonxrrejrLHocrE rrep[oloB, l,lnrepxrine: u uHTepBtu,Lr Gl, S, G2. Muro3 -
rnaBHbtfi cnoco6 neJrer{u, (neTKn. Oa36t Mnro3a. Ipyrle BxAbt IeIeHx, KJreTKr,r.

O6parorauue u pasnurue flonoBs]x l{rero(. Mei:io3. Buonoru'rec(oe l rerrerrJqeoxoe 3HaqeHrre
Meiio3a. faMeroreHe3 y xuBorHEIx. OBoreHe3 Il crepMaroreHe3.

Pa:Ielr 4. IenerltEa rora. CqertJ'IeHHoe rracreAoRaHtle. KpocclrHroBep
TeMa 4.1. Tn[Lr reHer[qec(oro onpe]IeJ,leExfl no,'ra. Buorott, flona y pacreHrti l,t xuBorH6rx.
llonoBoii ,qnMopibx3M. fleprlvnue fi Bropr{qHBte nonoBhre rrpri3Haor. Xpor,loco;r,txsrii u 6araHcoBr,ri:i
MexaHr,r3M onpeAeneH[rr nora. Po:B yclonuii cpenBr B onpeAeneHxn noJra. flonoBa{ c.rpyKTypa
nonynrqufi.
Telra 4.2. Hac,reaoeaHrre ttpIt3rraKoB, cucnJleHHLrx c rro,'roM. HacneroBaHrre np].rrHar(oB, cqenlreHtrtrx
c no.[oM. Oco6eHHocr, cxeMar],rqecKofo !3o6paxeHnr. Hapy[eH]rr, cqerIJIeEHLIe c flonoM.



Teua 4.3. Cuen,resuoe HacJreloBaHrre n KpoccuuroBep. Iluro,roruuecrue aora3areJ,r6crBa.
Cqenreuue llpll3Ha(oB u Kpocc].rHroBep. pacueirneHne B rloroMcrBe ru6pula fipx cqelneHHoM
Hacr'reroBaHur.t. Ocriosubre norroxelu, xpoMocoMaoii reopn, HaorercrBeHuocrtl T. Mopraua.
fenetu'recroe ror<ararelrbcrBo xpoccxrrroBepa. Bugu xpocct-turoeepa. onpe,qc,cnue r.pynn c[ett]IeHur.
Jlor<alu:auua reEa.

Pa3Ae,.r 5, BHeqaepHoe (ur'ron,rarlrar.uuecKoc) trac,reroBaHue.
TeMa 5.1. IJuronnatuaruvccraq Hac,rreAcrBeHHocrr,, o6uque fipelcraBreH[q. pequnpornlre
c(peultBarlu, IM pe3y.rILTaTEr! (a( ocEoaa an, npe/,InofloxeHu, o (ltlonna3MaTriltec(oM xaparcepe
HacreAoBaHIu np{3Ha(a. I luron,ra:uaruuecral Myxc(a, crepunlHocrb. BoccraHoRurerr
tfepru,rrnocTlt. Oco6eunocru cxeMaru.rec(oro lr:o6paNexua reuor[rroB r,t c(peuluBaHltr,
yrrET6IBatorlero qu-r'onna3MaTIlqecI(oe HacneaoBaHue npn3Ha(a.
Telra 5.2. Oco6cn[ocru reHerrqecKoro Marepuara uuronJ,Ia3MLr, orJ,Iuq[c or xpoMocoMHoii
Hac,'reIcTBeHHocTI,t.

I{tton:ra3ltatuvecxne ferrLr ,, IHK. f'cnetzqecxuii a*arlx3 rlrrroflJla3Maruqec*rx crccreM. po,,IL
rrr'rrollra3Marnqec(ux reHoB B 6uofeHe3e &'reroqHElx opraEenn, PonL urrrollra3Marrrliec(ux reHoB B
Knero'rEoI HacrelcrBennoctu, Hacrelooanue teper uuifexquio tt 8(nrolreHllr.

Partc.r 6. l4lueHqrr Boc r r,. M1 rareucl.
TeMa 6.1. IIpuq[HLr u BurLI ulMeuq[Bocrr,r npuuaroe. HeuacreacrBeHlau njrrrca.ruBocrL.
I4:,envtnocrr, ee ttp]iqrlHbl u auau, Henacrerctueunar (uoau(tr.rxaquoHHar) u rracrelclBeHHa,
(My'raqrioH,ar, pexou6urraquouuaa) ,3MeHlrrrBocrr,. flpr.turanu n B,ALI MoAuibr(a[ufi_ AIarrTrrBHa, r.r

?Bo.rrrcqI,IorrHa, po.rlB Molu4rurauuii.
Teua 6.2. Hac,relcraeIIrrAq It3MeHquBocrL. K,,raccu(bI|Kaufifl Myrauui.
Perou6rnagttax utuensuaocrr, Mo,rery,trpltbre Mexa[rj3Mbt u runbt rerer qec(oii pekoM6u_
Eau[E. 3BonroqtoHEa, ponL pe(oM6xHaurr!. Myrarl[oHHaq rr3MeHquBocrr,. Merollr t:yueuua
Myra[xii. flpuHuunLr rlraccalfurarluu Myrauuii. flp[qulLt n Br.Ulhl reHEbrx Myraulii. 3aMeHbr
Hy(neoruroB) BcraR(a IrJlx BblllareHue napBl Hy(neorrraoB rr ux nocre.[crBlrr. MnoNecrgensslii
aruen 3M. XpoMocoMEr,re nepecrpoiiKn (a6eppa(u[). BHyrp[xpoMocoMHt re nepecrpofiK].r: Ae,,reuuu,
Aeil)ulxeIIcri, IynnrrKar]ulr, r.rnnepcau. MeNxpolrocoMHIre nepecrpoixr.r: rpauc:roraqr{u, 3t!t!ex,r
nonoxeHllr. Tpancno:uqua: !rHceprluoxHLre o.[eMeHTEr It lpaucno3oHlr. l,enounue MyraIluu.
florrrnnol{Iilr. (DenoflanuqecrHe 9ib(berobr nonfinrorlrtD. ABTo[o,trrnAolllr.u. A,r:roro,runlounnl.
3naveule noltuouAulr B 3Bonroq[u tt cenerlllrll.
TeMa 6.3, MyrareHe3. Hac,'reIcrBeHrrtre 6o..re3Hu.
MyTareHB. qacrora MyTarluii rerra I, xpoMocoM. I.,lcTo.rHxKrr vy.raqui:i: oua6xri pennu(aqun IHK,
,oHrr3npyloruee u3ny.reH[e, xUMtqecKuii MyrareHe3. tr{HAyuxpoBaHHLtii MyrarlxorrHr,ril flpouecc.
Mexaxnlu aeiicreun Myrarerroe. Irc(yccrBeH,Lri:i MyrareHe3. Henanpan:reunr,rii u uanpan,rcrru,fi
MyTareHB. Oat(TopBr pqc(a reHcrllqecKrrx HapylxeHfli pa3Brrrur. HacJreAcrBeHHBte 6one3Hr.t t rlx
(naccu(br(a[ur. feEHbre, xpoMocoMHBIe l't My]rBTl,t(bamoprraJr6tr6re 6or,re3Hl qenoBe(a, Tul'r
naorerlo*arrrzn 6oletueii. McI,II(o-f eHeTuqecKoe KoEcynbTupoBaHIie,

Pa3Ie,'I 7. I.eHc'lu.rec(oe (aprllpoBarrue. IlpirHuuflbl lrocrpoeHufl rlrrror,Iofuqec([x ll
reEefirqecKux Rapr. @utusecrne raprsr xpoMocoM.
Telra 7,1. fenernqccKoe r{aprrrpoBaHrre.
l enetuqecxoe (aprrrpoBaHlte, rrcJtb ,ocrpoeulr, reHer[Liec tx kap,r. CqeurcHxe , xpoMocoMHaj
lpltrranJexHocrB. PacnojroxeH]Ie feHernLrec(14x Map(epoB orHocItTen6Ho npyr Apyra.
Teua 7.2. Ocnonulre nplruulrnrr flocrpoeHu, qfiTor,rorrqec(rx, rcHeruqecnux fi Ou3[qecnnx
KAPT.

Ocnourue nplnqunu noctpoexul, Or:ruvue MexAy rrpi.IBeAeHxbrMrr BaaaMrir.



Paue,r 8. Ithlreueuuq xpoMocoM.
TeMa 8.1. TI|nBr reHHbtx Myraulri.
flpu.uurr u nr.4u renuux uyraqufi.3aveuEr Hyr(JreorIIoB! BcraBKa uiIl'l Br,rraleHrre nap[,r Hy(-
JleorrrlloR II ux flocneAcrBl,rr. (foprque) ToqKu reHoMoB MeruJlripoBaHtble yqacrxt, MoJIcIryr AHK.
l lpe,quyrar1trouurle Ir3MeHeHr.r, reHerri.recroro Ma'repu,ua It ltx nepexor B (ucrllllHa,te) Myratlufi.
3$Qem noc:re.qei:icrBur. feuHr,te Myrarlrx [p{M6te n o6parubre. MHoxecrBeHHH[ a,,ue,tu3M.
Mexasu:v Bo3HLrI(HoBeHru cepril MHoxecrBeHHbrx aL'rneneii. llosqrue o I(oMnayB,qe. Haclerorauue
11pIl MHoxecrBeHHoM atr.rre,ra3ue. EuolotaqecI<oe 3uaqeuue MtoxecrBeHHoro aJrlreJru3Ma.
TeMa 8.2. XpoMocoMHbre nepecrpoiiKu.
XpovocoMnlre nepec'rpofiI(u (a6eppaquI,l). Bnyrpuxpor,rocoMuue IIepecrpoiiKr.r: .[cJleuI,u,,{e-
rlurlreucu, aynllrraquI,l, IIHBepcrtu. 14x nocneAcrBurr Anrr opraEx3Ma. MexxpoMocoMH6re IIepecrpoiiKr]:
TpaHcnoKa(trl,r. 3!f(ter<r no:rontenua. Tpancnotuqnut rrHcepq[oHHB]e ?.rreMeHTEr I, lpalIcrro3oHBr.

UuToror[qec(ue MeroABr o6HapyxeHx, a6eppaquii. 3Haqexle a6eppaqui B 3Bo-ioquu.
Telra 8.3. Ieuonuue nyrauuu.
fenounr,re Myrarluu. flolun:rougr.ra. Oenorunuvecxle ?OQe(TLr noJrrnJlor{Arr,l. [4cKyccrBeHHoe
IIOJlyqeH[e rojrr.rnjror,raoB. ABTononunaoriaxr. C6aaaucupoaannsre rz nec6anancuporanurre
noJIIlItJtot 16I. O6paroranue raMcT rr oco6eEHocTlt cxeMaTuqec(oto lr3o6paxeHn, c(peLIItIBaH,,1
nojrrrrrjrouaoB. AIJIorIoIIImIot afir, Arttfunanlor{nu* KaK MexaHu3M floJlyqeH]I{ IlIo,qoRITBrx
alJljlollo,rlltn,Ilor.raoB. 3navexnc nolunlorll,lt D 3Bonroqru ], cene(quu opfaHu3MoB. Ecrecrgennaq u
?KcneprrMeHTarrbHa, rloJrfirnor4lur opraErr3MoB. AHeylnoull], (rereponnorr,qrrr): IyjrucoMrrKr,
MoHocoMl cr! rloIltcoMIr(u, Oco6enuocrr Meiio3a It o6pa3oBaltu, raMer y aHeynnorAoB.
Xugnecnoco6nocT l r IlJtoroBIIToc-r'; aHeynnon,qHr,Ix (bopM. l'anJlolru, u ee flpaKTlrqec(oe 3]Iaqenue.

Pa:Ae;r 9. Ienerura ver'roBeKa. ?Boitmqrrq u ce.rerqrla. 3aron XapA[-Baiiu6epra,
TeMa 9,1. ferrerftIta qe,'roBeKa.
tleroBett, (a( o6re(T reHernqec(ux uccne,[oBaHlrii. Meroatr reneruxu qe.floBeKa. HacJrcIoBaHIte tt
u3MeHquBocTtt IIpIt3lIa(oB y LIeJloBe(a. KJlaccuqecKrle MyTau[u y qeloBe(a
TeMa 9.2. IeHernra rl ]Bor,r$uxq. Apeii(b resoB.
flony:raqua u ee rcHerrrrec(a, crpyxrypa. 3akoH Xaprr-Baiiu6epra no pacnpeaenexxrc
tleuorunusecrux rpynn u reHorl,ttloB B nonynrquu. Oa(TopBr AuHaMr.t nonyrrrlr,tr. Erox[MuqecKre
Bo3MoxHocrI oueE(Ir rereporeHHocrr{ florryilru[r (o:rercrporfope: 6en(oB, cocraB PHK u r.n.).
(Dar<ropsr reneruueckofi IITHaM]'i(I, nonynrquii. Ilpouecc foMo3utorLt3al]ull, Ponh MyrarluolHoro
fipo[ecca B reEe[Ilqeo(Oii nxEaMuKe fionynrqu. Myra{nOHH6ri:i rpy3 B norryJlrUurx II ero Bo3pacTaHue
R cBr3lr c 3arpr3EeHr,reM oKpyxaloueii cpeAbr (brr3nqec(r.iMI E xrJMriqecKfiMtr My'rareEaMlr.
Heranpanlenaoctr MyrarrrroHHoro npoltecca. 3Bonto(xonnLre npoqecc;r B flortyrrrruur,
Cra6u,rrirupyrcrqufi, lx3pynTrrBEbrfi u 3nuMr.rHupyrcquii BnAEr ec'recTBeHEoro oT6opa. floro( reHoB,
flofiy,rrullolrH6le Bonnbr (BonHLr xn3Hrr), npei0 reHoB. [H6pxAnxr, ]t3ojrrrlur. Ilx cneqlld)rqHocrE ,t
pojrB B /ilfiHaMuKe feEHhrx .racror. IloHcrr{e 06 a.lanTltBltoii (cene( rBHoii) qeHxocrr.r reHor[noB.
3HaqeHue reHerr.r(Lr B pa3Blrrr,rx 3Boitloullot toii Teop , Ai, lKonor ! B KoMIIre(ce rpo6neM oxpa[61
flpr.rpolbr. Mepbr no coxpaHeHnro feHoiboH,[a rlJraHe'r'Lr

TeMa 9.3. Ce,,rertrrlrc.
feHeT (a I(a( Teopernqcc(a, ocHoBa cene(qurr. 3HaqcHIIe LracTHoii II cpaBHlrTerEHoil reHerrrKu
pacTeHr{fi, xItBoTIILx It MI4(pOOpfaHII3MOR R Celle(UUD. ce,teKlltt,r (a( HayKa u TexHo,'Iofrir.
flpe,qMer r,r Mero)lbr [ccneAoBaHur. yqeHLIe ()6 ucxoaEoM Marepuajre B cejreKult[, UeHTpbl
npoucxoxjleHm (ynLrypHErx pacTeH,fi no H, 14. Baru:roey. IloHrTue o flopoae, copre! uTaMMe,
I4croqutxu ugvegqaBocru AJI, or6opa, Kor,r6uHaruexaq x3McHltuBocrl. llpnnqtnu rroq6opa nap nla
c(peur.rBaHur. MyrauxoHxa, u3MeHlrrrRocT[,. I4cno,rLgoaaHr.ie nHnyrlxpoBaHHoii MyrauxoHHoji
r.{3MeHqllBocrr{ B cere(quu pacreH[ii ,t Mtr(poop.anr,r3MoB (npoayuexron aHTr.r6uor]r(oB) BnraMiHoB,
aMr,tHot(xcnoT). Pon6 rronunJror{IuI B IIoB6I[IeHr,ru npo/fy]lTxBHocTIt ceJlbcI{oxo3qrcTBeHltux pacTe{fiii.
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Teua 9.4. 3anon Xapan-Baiin6epra u ero 3naqeu[e nrq [3yqeur,rfl reHeruqec(ux
IrpoueccoB B IIorlyrquuqx,
Onpege,renue :aroua. Clercrrue :ar<oua. CuerjleHHLIe c IloroM ar.tJlerr, ayrocoMlrrle anJlejllr,
flpoqecc uurpaquu. <DopMyra paclrera paBHoBecELtx cocrorHt ii. flplrMepbr annener.
TeMa 9.5. fen€T,'qecxufi no,urnropt[u:u B nonyJtqu[qx. BnAr,r, lrerolul nbrrrBr.re'uq, no,flTne
qACTOTI,I AJIJIE.]IC

Ilon-rrue o noluuopllsocru. Pacqer:]naqeul,tii no.t[Mopd)Hocrn. Blrcoxo- u c,raoonolulrop(rnuc
,roxycu. Ha6lo4aena, r ox[raeMas rereporuroruocrr,, rlopuyla pac,rera. feneruuecr<ufi apeiiQ
r Qopvyla pac'rera. Kaaccirqec(a, r,l 6alalrcoBEre Molenrr crpy(ryp;r nonynrqxx, rpxMepEr
AJTLIICT'I TI,

Pa:Ior 10. Merrae,reBcKue rurrLl EacJreAoBaxlq II ux flpuMeHeH[Iq.
Telra 10.1, KogomurraETHr,Iii rIIn HacJreAoBaH[q.
f'pynnu rponu ttax flplrMep (oloMuHaHTltLrfi Tutt HacneAoBaHlr, Ounvrn uexay HeIloJrHLrM IJ
xonovHHaH I Hhtv I tiltov HacIeAoBaHtr,
Teua 10.2. ,A1 rocovHo-loMxHaHrHLr rrrn HacfleaoBaHttr,
AyrocoMHo-roMuHaHrtHe 3a6oreeaHua.
Tenra 10.3. Ayrocomxo-peueccirBHr,ri rnx HacrreAoBauus.
Ay I ocovHo-peueccHBH hte,ra6o,'leBaHfi ,,
Telra l0.il, X-cqen,reHHLtii TI|r uac,,reaoBaHuq,
Hac,re4osanre npu:naroe u :a6oleeanul, cuenreHH6tx c noroM.
TeMa 10.5. ,rlerarLHr,re 4a(Topt r u My,rbrD+aKTopEa,,rLHoe HacrreloBaH,r€.
leicreue renor-vo1ulflraropor. Illeiiorponaa. JleranLHoe leicrB[e reHa. Blaarrrle ([axropoe
BHeuHei cpcllt t Ha pealu3arrurc reHorurra. flenerpaHTnocr;, grcllpeccrrBHocrt, 14 HopMa peaxqurl.
Pa3le,'r I I. 3a6o".reBaBlls .rer'roBeKa. flo.'lEoreHoMHt rii noltcR accoquauuii.
TeMa ll.l. IeHerlrqecRue MoHoreHHbre 3a6o,,reRarrus-
Morery:upuo-reuerurrec(xe Mexairu3Mr,r pa3B]lTr,, ceMeirroi CpeIrr3eMHovopc(oi J.laxopaAKu.
(founder) Myraur,lr.
TeMa 11.2. fegeruqecKue rror{reHHLre 3a6onesagttq.
Eone3Hu cTaperoqeii noflynrl]r-tu. HacneAcrBeHrra, fipelpacflonoxelrHocrE a rerreru.recKui puc(.
Cegru r eso r rna H +aK topoB or.pyxabrxeii cpe-l ht.
TeMa 11.3. Jla6oparopurre MeroAbt anar Hocrlrrrr.
Merolsr ra6opa u xpaHennq o6pa3rroB an, rerrerllqeckoro au&.r,r3a! ?t(c,rparupoBaHr,r, HyKreuHoBbIx
I(rrcJtoT u3 T(aHeii ro3BoHoqHLrx xltDorHErx. PacuuopoB(a r,rerrpolfoperpauu. Mero,qu
Mynr,rlnoKycrrbrx vaprepoe.(HK. fll{P-ananrz:. 3nempo+ope3 lll{p_nponyKror B arapo3HoM rere!
noxyMeHrxpoBaHrre 3nempodopepaMM.
TeMa 11.4. IIo,,rEorenolrH[,rii norctt accoq(aulii. Au3aiiu ucc.leloBaxuf u aua".u3IIaHHLrx.
Metoasr aucotonpolr3BoafiTerlHoro ceKBeHr{poaaH[, ,i MxKpoqunoB rereruqeckrx
accoquarl],li. oco6eHIIocTu aHaIx3a [oJIHOreHOMHl,rx aaEHLtx.

8. Y,le6uo,uemoiuuecxoe o1ecneqeHue ducttummfi,t

8.l. PeKo endve aa numepahtpq:

1. feHerr(a, Hlt(onrcxtii, BnaA[Mrip [rBaHoBuq, 2010r.
2. feueruxa, fpaurx, BnallMrrp fp(rcpLeea.r, 201 lr.
3. fenerura. 3eo-noqur. Ky:trypa, fyc6(oB, EBreHrcii Ilerpoor.rv, 2007r.
4. fenetrxa u npoucxongteHr{e BhAoB, ,4o6xarcrafi, @eo.qocuii fprropr,enuu, 2010r.
5. Hx(o,1Ecruiii, B.14. fexernrca / B.14. Huxon6c(ui:i. - M.: AxaAeMur, 2b10. _ 24g c. 97 grs.
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6. KafilaHos 11.3. fegerura roryrq(ri:i. - M.: BLrc[a, [(ora, 1996. - 320 c.

7. Xe,{pu( O. feuerrr(a nonynrItxii. - M.: Texnocrlepa, 2003. - 592 c.

6) ApvrrIe rtcroqHnr{n

Ba:a :sanrfi ro 6rolorrm .reroBera - http/t!!1tr!.!U
Brlouoreryra - httlr://biomolecula.ru/
K,laccuqecKas u Moreryrapuar 6uororur - httpr/olig.rul
3neMeHrEr 6onbuoi Hayru - lttE/L1s!I9!1yl!l
3HqrrroroneAu, KpyrocBer - !!td&&ry.!.!!go,sy9t.{q1

8.2. Mamepuarb|o-mexvu,!eckoe o6ecneqeHue ducuun,lu bt

Kovnrn:rcp.
I{nrepuer.
Kovnlrcrepnuii npoerrop.
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