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ft Oq C HITE JIb HAfl 3ATI I,I C KA

<<MeAurluHcKaf, 6uolorus 14 O6rqar feHeTI,IKD) yte6]Hax AucI{I4rInHHa

ecrecrBeHHo-HayarHor.o MoAyJrfl, coAepxalqa, cucTeMarI43I4pOBaHHbIe Hayr{HbIe

3HAHkrfl. o cTpyKTypuo-QyHrrIr{oHaJIbHOfi OpraHl43A]qiu^]1l XUSOfi MaTepI4I4 14 qeIOBeKa

KaK HeoTbeMJreuofi ee cocTaBJrrrouefi B acneKTe uorpe6uocrefi conpeueuuoil

MeAI4IIUHbI.

I_{enr yue6nofi Aucrlutrnusrr <MeAr,rrII4HcKafl 6uotorus. u o6t\as, reHerI4KD) -
SopurapoBaHI{e 6agosofi npoSeccuosalruofi KoMllereHIIuI4 Anfl AI'IarHocrt4KI'I

HaCneACTBeHHbIx 14 BpoXAeHHblx Sa6olenanufi, fiApa3VTApHbIx za6O;leeauuit', r4x

npoQranaKrlaKI,I.- - 
3aAa.rr,r yue6nofi AracqunJrlrHbr <<MeAraIlraHcKa.fl 6uolorug u od]trlas reHerl4Ka>)

cocTo{T n Qopl,rnpoBaHr4r4 y gTASHTOB Hayr{Hblx SHaHUfi O6:

OCHOBH6IX IlOHrTI4.rIx IIIaTOJIOTI4I4, MoneKynflpuofi vt xletoqsofi 6raoloruu'

reHeTgqecKofi I{HxeHepI,II4, reHeTI4KI4, 6uOlOrlala pA3BlrrTrIg, LI TeOpI4H SBOJIIOULII4,

rrapa3uroJlorl4l4 v yv,elnfl' o 6uoc$epe ;

MexaHLr3Max xpaHeH;|lflvpeanv3arryrvreHerl,Iqecrofi un$oprrralJkrvty [poKapl4or

I,I3yKapI4oT;MexaH}I3MaxTpaHcfeHe3aHreHoMHoIopeAaKTvlpoBaH[fl;flptylld}raxvl
MexaHr.r3Max pa3Burufl HacleAcrBeHHblx, MyJlb'rr'r$arropl4aJlbHblx v flapa3vrapHblx

ga6oreeaHraft qeJroBeKa; feHerr4qecKr,rx ocHoBax peanv3alJr4v HacneAcrseHHofi

u n Q op rvr aII I4 I,I B IIp o qe c c e VH AI4B1,1, ily ZIII b Ho ro p a3BktT t4fl ' r{ e n o B e Ka ;

saxHefiuux KnI4HI,lqecKHx [poqBneHl4f,x npu [apa3l'ITo3ax, Cnoco6ax Lrx

AV arH o cr vrKL4 t4 upo $ ran aKTI'IKI4 ;

MyTareHHbIx, TepaToreHHblx u KaHIIepoIeHHbIx Qarropax; npl4poAHblx 14

aHTponofeHHbrx saxropax, BJrr,lrrouvx Ha 3AOpOBbe qeloBeKa;

yNaeunfi H HaBbIKOB, HeO6XOAI'IMbIX Anf :

pelueHl,rr cI4TyaIIuoHHbIx 3a1aq, tro MoneKynrpHofi 6uolorrau, o6ulefi V

MeAI4III4HCKOfi feHeTI4Ke, [apa3I'lTOnOfrII',I;

pacqera r{acror reHoB r4 reHorr,rrloB B rlorrynflIll4qx rloAefi uo QopvryJle 3aKoHa

Xapau-B aiau6epra;
[ocTpoeHl4fl v anlj,uwl3a poAocnoBHblx r{eJIoBeKa,

HacneAoB aH4fl, r4 BeporTHocTr{ poxAeHr4q 6o6Horo pe6eHxa;

pa:pa6orxu peKoMeHAa\Uir, IIo ucrroJrb3oBaHl4lo MeTOAOB npeHarzlnbHofi

Ar4afHocrI4KI{ HacJIeAcrBeHHofi uarol otvrkt qeJIoBeKa.

3Hauur, yMeHr4tr, HaBbrKr4, nonyr{eHHbre rrpIl I43yqeHI4I4 yue6nofi AI{cIIHrInI'lHbI

<MeAraqllHcKafl 6uolorus kI o6qaq ISHSTHKD)' Heo6xoAI4MbI Anfl yctretuHoro

r,r3yqeHl,L aneAyroql4x yve6urtx AI4SIII411I4H: <<fuCtOlOru'4, UI4TOJIOII4',

eu6puonotv1fl>>, <<BuoloruqecKar xkrwkrfl>>) <<Axtya-uurrre npo6lerrau cpeAbl

o6uianus>>, <<OcnoBbr 3AopoBoro o6pasa xu3Hrr), <Bnyrpenuue 6ole3HLI), <O6qac

xr4pyprtrf,), <[epnraroBeHepono tr4fl>>) <<AluueurapHble 3a6oneBarr4fl>>) rvro4yneft:

<Mlaxpo6uororuq h LrMMyHonorr,rfl)), (OcHoBbI 3AopoBbec6epexeHua r{eJIoBeKa),

<I4nQ&quouustfi MoAyJIb)), <06qeslI4AeMI4onorur{ecKufi MoAyJIb), <<9acrHaq

3rrr4AeMI,IoJIorI{f, IaHSercquoHHblx V Uapa3VTapHbIx 6ole:uefi>>,

< 3 nUAeU HOI O rl,Iqe cKafl. AvIarHocTI4 Ka Il u n S e rqno nnrr fi Ko HTp on b)>'

3AKIIOIIEHI4q O TI,IIE
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CryAeur, oceoueurl4fr coAepxaHl4e yue6uoro Marepl4€Lna y're6Hofi

Ar4crlurnr,rHbr, AonxeH o6naAarr cne4yrorqefi 6asonofi npoSeccnosaltHofi
KoMrrereHrlr,refi: pa6orarr c o[Tr{qecKr,rMr4 npra6opaurr4, cocraBJlsrb poAocJIoBHyIo
qeJroBeKa, peurarb 3a4avtr4 rro MoJreKynrpnofi lvtorrorvtu, o6ulefi I4 MeAHIII,IHcrofi

reHerrrKe, [apa3r4ToJrorur4, pacrro3Hanarr sos6yAnrerefi rapa3l4Tapnrtx sa6oresaHuit
r{ r4x nepeHocrrr4KoB Ha MaKpo- rr MHKponpenaparax.

B perynrrare H3yqeHwfl, yve6nofi Ar4cur,r[nr4nu <MeAHIII{HcKa-fl 6votorus u
o6qaq reHerr,rKa> cryAeHT AoJrxeH

3HATb:

o6rqe6zoJroruqecKr,re npoqeccbr, pacKpbrBaroqr4e cylr{Hocrb x.vr3Hpr Ha

p a3rr4qHbr x ypo BHf, x op f aHI4 3ar\r4r4 xI{Bo ro ;
TIOJIOXCHIIC I{CJIOBCKA B CLICTCMC TIPI4POAbI, OCO6CHHOCTI4 EfO KAK

6uororn.{ecKoro r4 corlr4€rnbHoro cyruecrBa r4 ero B3aI4MoorHoIxeHI,u c oKpyxarorqefi
cpe4ofi;

[poqeccbl floroKa BelrlecrBa, 3HeprI4LI Ia uuQopvra\hu B KnerKe;

MexaHr43Mbr pefyn,Ilr4ll f eHHofi sxcnpe ccukt;
MeroAbr rpaHcreHe3a, reHoMHoro peAaKTI{poBaHhs. u reusofi Tepailvu;
3aKoHoMepHocru HacneAoBala:afl Qrasraonorr4r{ecKux v IIaroJIorI4r{ecKI4x

npr43HaKoB y r{enoBeKa;

ocHoBHbre Br,lAbI I43MeHr{LIBOCTH I4 I,IX npO{BJIeHI4.rI y qenoBeKa;

BJrlrf, Hr,re reHeruqecKl4x Sarropon Ha 3AopoBbe rlenoBeKa;

MeroAbr ArrarHocr?IKI4 HacJIeAcrBeHHux 6ole:nefi ;

oco6euuocru pe[poAyKur4r{ qeroBeKa yr cBfl3aHHble c nefi 6uogru'{ecKl4e

upo6reuu;
oco6euHocrra eu6pr4oHzlrrbHoro r{ rocrou6pnona-nbHoro oHToreHe3a qenoBeKa;

6uororn.{ecKue acrreKTbr cr apeHnfl. I4 cMeprl4 ;

Qranorene3 cl,rcreM opfaHoB rreroBeKa, MexaHI43MbI Bo3HI4KHoBeHI4q

ouro$unoreHerl4qecxu o6ycnoBJIeHHbIx nopoKoB pa3Brrvfl;
oco6euuocrr4 pereHeparlr4r4 y qenoBeKa; upo6neMbl TpaHcTIJIaHTaIII4H opraHoB 14

rranefi;
o c H oBbr roMe ocra za, 1uopurMoJrorr4u 14 vrx Me lr4III{H c Ku e ac rIeKTbI ;

6nororu.recKl4e v MeAI4rIr4HcKI4e oco6eguocru gKoJIorI4I4 u BzIJIeoJIofI4I4

qenoBeKa;

Soplau 6Horu.recxux cr'qsefa B [pr4poAe; B3a[MoorHoIrreHI4{ rrapa3rTa kr

xo3rr4Ha Ha opraHI43MeHHOM I4 nOnynqIII4OHHOM ypOBHrX;

oco6euHocrn vrop$oJrorr4r4, rII4KJroB pa3Burrr4fl, nyrefi 3apaxeHutr r{eJIoBeKa,

IlaroreHHoe Aeficrnze ocHoBHbrx fiapa3hrkrr{ecKl,Ix rporl4croB, feJIbMI4HToB kl

qreHucroHofl4x; MeToAbI AI4a|HOCTI4KTI vr

sa6onenauufi;

npoSranaKTI4KI4 BbI3bIBaeMbIx vMV

ocHoBHbIe rpynnbl .uAoBuTbIx opraHI'I3MoB;

werb:
peruarb crlTyarluoHHbre 3a1aqv [o MoneKynf,pnoft 6uoloruu, o6ueft vr

M eAV rrr4 H c x o fi reH erl4 Ke ) ilap a3r4To JI o f I4 I4 ;

AaBaTb peKoMeHAar\ukt rro ucnoJrb3oBaHH[o MeTOAOB npeHaTaJlrnofi

AuarHocrI4KH HacJIeAcrBeHHofi uarolorl,Iu qenoBeKa;



rlpoBoAI,lrb cpaBHl'lrenbHylo

xr43HeAef,TeJIbHOCTI4, p0nll B npl4poAe

TaKCOHOMI4qeCKUM lpy[laM;
o[peAenqTb npI4r{I4HHO-CneACTBeHHbIe cBfl3kl MeXAy

opfaHenn KJIeTKI4 V 3a6oneBaHktflMn, BO3HI{KaIOUII4M}I

xapaKTepI4CTI{Ky crpoeHl'Iq, [potleccoB

opfaHH3MOB, [pl4HaAnexaqlx K pa3HbIM

crpoeHllervr, QynxqvflMvr
IIpu HapyIxeHI4I't I4x

paccq14TbrBarb r{acrorbr reHoB r,r reHorllrloB B rlonynsqusx ruoAefi uo Sopuyle

3aKoHa Xapar,r-B afi u6 ePra;

SyHrqraoHI4poBaHI4r;
npr4MeHflT b 3HaHLrs. o6 ocHoeHbrx Mero.4ax Al{arHocrvrKr4 14 npoSranaKTI4KI'I

sa6olenanufi, Bbr3brBaeMbrx ilapa3vTvlqecKHMl4 rIpoTI4CTaMI4, fenbMI4HTaM14 U

r{reHrlCTOHOrI4MLI n cnOefi upOQeCCraoualrsOfi Aef, TenbHOcTI'l ;

B.rraAeTb:

HaBbrKaMu pa6oru c orrrr4rrecKrrMr4 upla6opal,ru (nyua, cseroeofi rrararpocron);

HaBbIKaMI4 IIo cTpo e]Hufl, 14 aHuruI3a LI AI4o |paMM II en oBeKa;

HaBbIKaMII IIOCTpO eH] .lfl U aHaJWl3A pOAOCIOBHbIX r{eloBeKa, 3aKJIIOI{eHI4g'. O Tl4tle

HaCJTSAOB AHI4fl, H B9pOTTHOCTLI pOxAeHI4q 6olsHoro peSenXa;

HaBbrKaMr4 Ir4afHocTHKr4 napa3lrTonorl4qecKl4x Ml4KponpenapaToB;

H aBbIKaMI4 orlp eAe reHprfl, X-n oro so ro xpoM arI4H a'

B paMKax o6pasonareJrbHoro npoqecca ro Aansofi yve6Hofi AI{cIII4rInuHe

cryAeHT AonxeH upuo6pecu,r He ronbKo reoperl,IqecKlle 3HaHId.fl,' npaKTuqecKre

yMeHr4fl r4 HaBbrKr4 11o cnerlr4€ulbHocrl4, Ho I4 pa3BI4Tb cBofi UeHHocrHo-JII4t{HocrHbIft,

AyxoBHbrfi uoreuqraan, cQopMr4poBarb KaqecrBa flarpllora 14 rpaxAaIJLtIJ.a, roroBoro K

aKTr4BHoMy yqacrr4ro B 3KoHoMravecrofi, npol43BoAcreenHofi, corll4€ulbHo-Kynbrypuofi

rE o6ulecreeHHofi xI{3HI4 crpaHbl.

Bcero Ha r{3ylrenrae y.re6nofi AucuunJII4HbI orBoAI4Tcs 202 aKaAeMI4tIecKI4x

1raca. pacupe4eJreHr4e ayAr4TopHbrx qacoB no BI4AaM saHttufa 20'{acoe nexqrafi, 108

qacoB na6oparopHbrx zaruriurir, 7 4 \aca caMocrof,relruoil pa6oru cryAeHra.

IlpouexyroqHafl arrecraUus rrpoBoALrrcs, B coorBercrBatv c yue6urrM ITJIaHOM

[o crequulbHocrl{ n Qopnae 3ar{eTa (1 cevrecrp) n ex:aMeHa (2 cervrecrp)'

oopnaa nonytreHux o6pa:onaHr4fl' - or{Hafl AHeBHafl'
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1 . 2. Cmyxrypno- 0y nxuuoHa"'IbHafl opraHu3auuf, Kner 1 3

1 .3. Cmyrrypno-6ynKIrraon J

I 4 I(nero.rrrr,rfr TII,IKTI J
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C oArpxAHLIE vrrEBHoro MATEPIIAJIA

1. Mo.unxvJrflPHA-g[IKJIETotTHA-fl EIloJIofI{-fl
1.1. MeAHUT{HcKaq 6llororr{fl KaK Hayma, ee poJlb B rloAroroBKe Bpaqa.

Ilpequer, 3aAaqlr [r MeroAbI IIIrroJrorlIIr
CyruHocrb xr43Hr4, ponb 6elxon r4 HyKJIeIrHoBbIx KI4cJIor B opraHI'I3aUJdV xI'IBbIx

cr,rcreM. Vponnra opraHlr3arlrrr4 xlrBofi uarepuu. r{erorex rax 6uolorl{qecKoe I4

corlr4anbHoe cyuecreo. Pom 6noloruu B cl4creMe MeAI4uLIHcKoro o6pasonanux.

I{em v 3a1aqr4 Ur{Tonoruu. MeroAbr rIrIToJIornu (cneroBaq, 3neKTpoHHar' kr

JIloMI4HI,tcqeHTHag MHKpocKofrvrfl, rvcroxlaMuqe cxuitt u LIMMyHofl'Icrox[Ml4uecrrafi,

gLrSQepeHIII4zInbHo. q.rtpr$yruponaHrle, aBropaAl{olpaQur, uop$ovrerpufl14 Ap')'

MeroA cnerosofi Mr4KpocKonuu. Ycrpofi crno cBeroBoro MI4KpocKorIa. Ilpanula

pa6otsr c MI4KpocKotIoM.

Klerxa 3JreMeHTapHaf, feHeTlrqecKa{, cTpyKrypHafl vI syHXqIaoHaJIbHAfl'

eAkIHVt\axI4Boro. ,{orlerouulre $opvrbl xl4Boro. flporapuoTbl LI 3yKapl4orbl'

1.2. Crpymrypuo-QyHKurroHaJrbHafl opraHH3alluq KIeTKU

MoAenu 3JreMeHTapnofi 6[ororu.Iecrofi rr,revr6panrr. CrpoeHl{e, cBoitcrB,a u

Synxqr,rv nna3MiureMMbr. Tpaucnopr BeIrIecrB r{epe3 nrevr6pany: uaccusHrlfi

ipur.t,opt (arE$Sysua, ocMoc, o6re*IeuHas auSSyaua), axrueHrtfi rpaHcrlopr

(uouurte KaH€uIbI, rax Qynrqr'rz), en4oul,ITo3, SK3oIrI'ITo3'

QuraueHru,I_{urosolr. [urocKeJrer: MHKpOTpy6Ouxu, npoMexyrorlHble QulaueHru,
rraurpo6r,ulaMeHTbl. BHyrpnrrtero.IHrtfi TpaHcnopT BeuIecTB. Clarsalrt r4epnofi

noKuLlII43aUI4H.

Accnuul fliJ1rr, yr A1agrvrvrnil\vfl,. Ilracru.{e cxuiq. o6vren B KJIerKe. Pz6ocourr.

3nAovrevrfipauyat cr4creMa (laevr6paua flApd, sHAorlna3Naaru'Iecrcufi perl4KynyM,

KSMIIJIeKc fonrAxu, JII,I39gOM6I, nepoKcl4coMbl, 3HAocoMbI, TpaHcnopTHble

neauxynrr).
Opranns arJ;?lfl rroroKoB 3Heprr4H B KJIerKe B rlpoqeccax SorocraHreaa v

xeMocraHTe3a, 6poxenrar u AbrxaHlrf,. Xapaxrepvcrr4Ka 3TarIoB 3Heprerl'lqecKoro

o6ueHa B KJrerKe. Muroxon Ap:au. @epueurHble cllcreMbl Ml{Toxou4pIafi.

EoresHla qeroBeKa, o6ycnoBJIeHHbIe HapylxeHnflv,vr Ha KJIeror{HoM ypoBHe

(nusocovrHble, [epoKcI,IcoMHbIe ra uprouHrre).
1.3. Crpyrrypuo-QyH KIrrIoHaJrbHar opraH r3auuc reHoMa

OpraHrasaqua HacneAcTBeHHoro MaTepuaJla y HeKIeToqHbIx,

rrpoKapr4oruqecKr4x v 3yKapuoTurtecKllx Sop* xI43HI,I. Yponuu opraHl43aUl4t4

reHerr,rqecKoro Marepr4€LJra syKapnor (rennrrfi, xpoMocouurtfi n renovrHrril).

fensufi ypoBeHb opraHr43arlr4r4 HacneAcrBeHHoro Marepl4ana. OcnoeHrre

Qynrrlun reHa. Csoficrsa reHa. Crpyxrypa Monexynbl Ae3oKcupulouyrreuHosofi
*r.ror", GIIK). llocrynarrr YorcoHa v Kpura. ,{oxasareJlbcrBa poJII{ ffiK r
nepeAaqe HacJleAcreenHofi unsoprraaqrau (rpancSopMalll4s vr rpaHcAyKUV')'

Pu6orryrnel4HoBafl KHcJIora (PHK) u ee nugrt.
Xpo1,rocouHrrfi ypoBeHb opraHr43arlrrrl HacneAcrBeHHoro Marepr4aJra. Yuaxosra

reHerr4rrecKoro Marepu€Lna syKapr4or. PervroAeJII4Hr xpoMarl4Ha. 3yxpouaruu Lr

ferepoxpoMaTl{H.- 
Crpoenue Mera$a3Hofi xpoMocoMbr. TI4rIbI I,I [paBl4na xpoMocou. Kapuorl{[ I4

r4Ar4olpaMua. Klaccu$ra xaqrau xpoMocoM r{eJro BeKa.



CrpoeuIEe u $yurqr.rv flApa KJIerKI4.

.f,4epHrre reHbr r4 rrJrulsMoreHbr. I-{rarouna:Marl{qecKas, Hacne4crBeHHocrb.

1.4. K"rreroqnurfi qrrKJr

floror ranQopuaqr{H B KJrerKe. IlonyxoncepBarr4BHrrfi uexaHI43M perlnvKal{I4t4

IHK.Pen:urxou.
Krero.rHrrfi rlnxn. I4HrepQasa. BraAu Lt rvrtbt AeJIeHI4s KJIeroK: 6IanapHoe

AeneHI4e 6arreprafi , aMHTo3, MI4To3, 3HAOMHTO3, IIOJII4TeHI4q.

Muros: xapaKTepvcrr4Ka $as, pacnpeAeJreHl{e reHerl4qecKoro Marepuara,
6uoror[.IecKoe 3HaqeHI4e.

Mefio:, KaK pa3HoBI,IAHocrb MIaTo3a: xapaKTepl,rctuxa Sas, pacnpeAeJleHl4e

reHerlaqecKoro Mareprl€ua, 6uororl4qecKoe 3HaqeHZe.

Peryraroprr KrerorrHoro rIr4KJra (uurnnnrr a III,IKJIIaH3aBI4cI{MrIe xranassl).

Krero.rnaq nponraQepawfl, ra ru6em KJreroK. Herpos u arorlTos. Kacna3H.

1.5. IIoroK reHerrrqeucofi unQopuaurlr B KJIerKe

[enrpanrHafl AorMa MoneKynrpnofi 6uotorvu.
Ko4upoeaH:ae reHerr4qecxofi ranQopvrarlr4r4 B KJrerKe. feuetnqecrufi KoA H ero

csoficrna.
Tpancrpunqr,rf,. TpancxpunqproHHbre Qaxropu. Crasreg UPHK y oyKapl4or:

uepnuvnufi rpaHcKpr4rrr, rrpoqeccrrHr npo-uPHK, culaficzHr. TpaucxplEIIroM.

O 6p arrrax rp aH c Kp I4 t\r4s.
Pexoruurlut. TpaucnilJufl:. r4ntl;r\ua\vq, 3JloHra\r4fl v TepMI4HaIIur. llporeou.

Mera6orona.
llocrrpancJrrrlrroHHbre H3MeH e:n:afl 6emon, peQon4ranr 6erxoe (uranepouu).

Yrulusaqus 6elxoB B KJIerKe. flporeacoMbl. Y6urszruH.
1.6. PeryJrrlllrfl 3Kcrlpeccutl reHoB y rlpoKaprlor rr syKapuor
feurr crpyKrypHbre v QynxquoHrlJrbHbre. fessl AoMalxHero xosqficrea v

TKaHec[equ$uuecxue. feHorra qeroBeKa: 6eror-xoAl4pylotrrl4e reHbl, reHbl PHK,

HeKoAr{pypqr{e nocneAoBareJrbHocru (uonropbl, I4HrpoHbI, MycopHar ffiK). AHK
TpaHcno3oHbr Lr perporpaHcrro3oHbr. Irls6rtror{Hocrb reHoMa, ed sHaqeHlae.

Iamogur tir, u rpunroS auonufi onepon. IloluqnclpoHHaf, PHK.

Perynxqnx rpaHcKpr4rrrlr4r4 y 3yKapnor: rlpel{HIaqzaropnufi KoMIIJIeKc.

3uxauceprr, cafireucepbl.
3uureueruqecKr4e MexaHr43Mbr peryJIrIII414 pa6oru reHoB: l,ro4u$raxa:llala

rlrcroHoB, MerrrJrr4poBaHr4e rIHTo3r{Ha, CpG-ocrpoBKl4, perynqropHble cucreMbl

HeKoAnpytoulux PHK.
MeN4yHapoAHbre HayrrHbre npoeKTbr r43yqeHl4q reHoMa qenoBeKa: Human

genome, ENCODE, Roadmap.
1.7. feuoMl{Ka. MeroAu u3yqeHuq AHK
Anarus reHerr4r{ecKoro Marepr4zlJla. MeroArt I4ccJIeAoBaHVs. !HK: reJlb-

enexrpoSope3, pecrpl{KllIlonuufi aHaJrkt3, rulpuyuza\vfl. HK, AHK-MuKpoqurbI.
Ilonulaepa3nafl, UenHaf, peaKrlr4fl (ruIP), KoMrIoHeHTbI peaKIII4I,I,3TaIIbI MeroAa.

BapraaHtu III{P: PT-nqP (n peaJIbHoM npervrenu), OT-IIIP (c o6parnofi

rpaHcKpr,ruqraefi), rHe3AoBas IIIIP, Mynbrr4rlneKcHaq IIUP, MerI4nrIyBcrBI{reJIbHa,

mIP.
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MeroArr ceKBeHr{poBaHr4fl: ceKBeHHpoBaHr{e ro Ceurepy, ceKBeHI4poBaHIae

HoBoro rroKoJreHr4-rr (NGS): rr4poceKBeHr4poBaHr4e, HaHorlopoBoe ceKBeHI4poBaHrIe,

6wcy rc$urHoe ceKBeHrIpoBaHI4e.

1.8. IeHerllrrecKaf [IH2I(eHeprIr

I-{eru, 3a1raltv r4 3rarrbr reHerr{qecxofi r{HxeHepuu (fLI). Cuoco6u ronyqeHnq

reHoB Anq rpaHcreHe3a. Perovr6nHaHrHa, AHK. KoncrpyupoBaHl4e BeKropoB, I4x

Br,IAbr: nna3Mr{Abr, KocMrrAbr, Br,IpycHbre I4 Qaronue BeKTopbI, Qa":uIa4tr, rlerHoqHble

BeKTOpbI.

BneAenue pexou6unaHrHblx AHK B KnerKy-peIII4rII4eHr.

rpanc Sop MI{poBaHHbIx KJIerox. C elexraBHble I,I penoprepHble reHbl.

O16op

EuorexuoJloM.f,, e€ 3HaqeHI4e p.nfl MeAI,IIII4HrI. feueruqecxn
vro4raQraqnpoBaHHble opraHrr3uu (fMO). Ilpoayrrbl nI,IraHI,Ir, coAepxaulue fMO.

1.9. Ouurcnure rexHoJrorlrlr. Mo.nexy.nflpHo-reHerlrqecKrle MeroAbI B

HayKe I| MeAIIIIIHe
Ilpr,rrr,rene]F.ue lkl B MeAlrrlrrrHe: [onyr{eHl,Ie 6erxosHx rIpoAyKToB, MoHo- I4

noJrr,rKJroH€urbHbrx aHT[TeJr, percorvr6uuaHTHblx aHTI4reHHux 6elxon. ffiK-soHAbI.
trIucrpyureHrbl peAaKrl{poBaHLIs, reHoMa: CRISPR/Cas 9, TALEN.

flepcuexrunu [praMeHeHLLfl. B MeAr4rlr.rHe lr 6uogruqecKl,Ie lpo6leuu reHoMHoro

peAaKTr4poBaHr4fl.

IirEoun$opMarr4Ka. @uloreserr4qecKr4irt ana:luz. BasH AaHHbIx ceruklsrepHer,
coAepxaxlr4x uuQoprraaqraro o HyKneorr4AHblx [ocneAoBareJlbHocrsx, cepBepbl vr

crerlr4arrpr3r{poBaHHue on-line cepBllcbr (B last, NCB I).
Ilepconalu3r4poBaHHafl MeAr4rIHHa. (DapuaxoreHerl4Ka. feHHaq repaflI{fl.

Molexyn-rrpHo-reHerr4rrecKr4e MapKepbr onyxonefi. feHoAI,IarHocrI,IKa paKa.

Mero4u AzarHocrr,rKr,r reHHbrx HacJIeAcrBeHHbIx sa6oresanufi: rlpf,Moe

ceKBeHLIpoBaHI4e, IIUP, [APO- u S S CP- aHaJII43, ffiK-rvrraxpor{Hnbl.
2. oBIIIA-g I,I MEAIIqIIHCKA-fl TEHETTIKA

2.1. 3arcoHoMepHocru HacJreAoBaHrrfl rrprr3Harcos. BsanMoAeficrsuq reHoB

I-eHeruxa, eE qelr, MeroAbr u 3a4aLrv. fu6pra4onorl{qecKl4 fi. alaattuz.

3axououepHocrr4 HacneAoBaHnfl, rrptl laouorr,r6pl4AHoM cKpeIqI{BaHI,1I4.

fuuoresa qucrorbr raMer Y.Bercona. Anaru3r4pyloqee cKpeIrIIlBaHLIe: rrp{Moe 14

BO3BparHoe.

3axonouepHocrr,r HacneAoBaHr4flrrpu rronl{rra6pra4noM cKpelquBanlau. Yclonul,
orpaHur{r4Baroulr4e rrpofl BneHr4e 3aKoHos f .MeHAens. llnefi orponHoe Aefi craue reHa.

BnyrpzarureJrbHoe B3ar4MoAeficreue reHoB (uonnoe v HerIoJIHoe

AOMI,IHr,lpoBaHr4e, CBepXAOMr,lHI4pOBaHHe, KOAOMI'IHI4pOBaHI4e V €LIIJIeJIbHOe

ucrlroveuue). MuoxecrBeHHbre aJrJreJrr4. HacleAonaHlae rpy[[ KpoBH rlo

ABO-cucreMe. HacreAosaHl4e MN rpynrl KpoBLI u pesyc-SaKropa.

MexalleJrbHoe nt3ar4MoAeficrsue reHoB (xorvrnnel,reHTapHocrb, 3fll{cra3,

ronrlMepl4a ra eQ QeKr rloJloxenux). <<Eorra6eft crrafi Seuoueu>>.
2,2. CuerrJreHHoe HacJreAoBaHlre. Buo.uorur [I reHerlrKa [oJIa
Onm6r T.Moprana. Cr{euneHue reHoB: IIoJIHoe I4 HenoJIHoe. Kpoccl4HroBep H

pexou6nHa\vfl, rrpr{3HaKoB. Ayrocouuue u roHocoMHble rpyrIIIbI cUe[neHl4r.

OcHosHne rroJroxeHr4fl xpoMocorunofi TeopI4I4 HacneAcrBeHHocrl{. feueruqecKlle I4

rlr4Tonorr4rrecKl4e Kaprbl xpoMocoM.
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llon KaK 6raoloruqecxufi [pI43HaK. flpzeuarru, OIpaHI4r{eHHbIe kt

KoHTponupyeMbleIIoJIoM,cIIenJIeHHbIecnoJIoMI4roJIaHApI4qecKI4e.
Oupe.qeneHue, 4raQQepenqupoBKa rr nepeolpeAeneHl4e IIoJIa B oHToreHe3e.

Oco6euuocrr4 AerepMr,rHaqtztr rroJra y qeroBexa: $ururuulbHble, [poMexyroqHaq 14

corlr4€L;rbHo-tlc6xoJrofur{ecKr4e AerepMIlHaHTbI. feuuas peryJlflIllls roHaAoreHe3a y

qeJroBeKa. X-nononofi xporraarlrH. Iuuoresa M.Jlafios o xeHcKoM Mo3aI{u}I3Me IIo

noJroBLIM XpOMOCOMaM.

Hapyulenr,re Soprvu4poBaHr,re rroJra y qenoBera. 3ruqecKlae v ropvI'vrqecKl4e

aCIIeKTbI I{3MeHeHLIq rvrOpQOlOrlatlecKoro U rpaxAaHcKoro IIOJIa IIpI4

repvraspoAr4Tr43Me, TpaHcceKcyzrJrr43Me r4 TpaHcBecrr{3Me.

2.3. klsuteH q rI Bocru. Myra reH e3. Ka n qeporeH e3

I4sNreHquBocrb, ed Br4Abr. @esorunuqecKaq I43MeHrII4Bocrb, rraoAuQuxallJr,kr vt

rraop$o:u, llx MeAI,IIII{HcKI4e acrIeKTbI. @esorouuu.

feuoruuuqecKaq r43MeHquBocrb. Perovr6uHatlvul, MexaHI43MbI I{x

Bo3HuKHoBeHu.fl. MyraquoHHafl r{3MeHrlt4Bocrb. IlpuuuHst laytaqufi: ouru6xu

KO[UpOBaHr4q AHK, uepannufi Kpoccr{HfoBep. fenOrcOnuu. MexaHnglart

Bo3Hr4KHoBeHI{fl ruyraqufi. @[:u.recKvre, xvuurtlecKIae u 6uolorl4qecKl4e MyrareHHble

Sarropsr. CynepuyrareHbr. feneru.recKa;l o[acHocrb 3arp{3HeHl4r orpyxaroulefi

cpeAbl MyrafeHaMl4.
Kn ac c v Q vKa\r4Lt rvrYraq u fi .

Ycroil.ruBocrb h pe\aparlr4r reHerr4rrecKoro Marepvata. BwilbI penapalll{L1:

3KcrIr43I{o HHaflpetrapaq1af,, penapalll1f, ABylleloqer{Hblx pa3pblBon, QoropeaKTI4BaIII4''

AururvryrafeHbr. Polr HapyueHufi rraexauH3MoB peflapaqul4 B naroJlofHl4 rreroBeKa.

KanqeporeHe3, rloHrrlle o6 oHKoreHax Lt feHax-cynpeccopax

uonoo6pasosaHufi.
2.4. I eseruxa uonylrqufi
llonylxqur. 3roror[.{ecKafl, v reHerr{qecKafl xapaKTepI4crI4KI'I [onynsUl4l4.

fenoQon4. Vl1easrcruat. rorynqqufl. 3aron Xap4u-Bafin6epra. @arropu,

Hapy1lIarcque paBHoBecr{e amerefi r4 reHorl4rloB: ecrecraessufi or6op, MyraIII4I4,

Mr4rpalrl4q, ApeftQ reHoB.

Tuurt 6paxon. Vfur6Pu4urur. EpavHax accoprarl4BHocrb. KooQSraql4eHr

un6pragunra.
flouylxqvoHHafl, crpyKrypa qeroBeqecrBa. Bolrurue [orIynflIII{H, AeMbI

poAoHar{iilbHI{Ka

t4

u

rronynflIII,II4.
IeHeua.{ecxnit rIonI{MopSusrr,r IIEIOBEqECTBA,

feHerl,t.Iecxufi

tr3oJIsrbI. Oco6ennocrl4 renoQonga I43oIqToB. 3$Qexru
<6ymtrouHoro ropnblrxKD).

BrIaqHI,Ie 3JIeMeHTapHbIx 3BonroIII4oHHbIx

MeAI4III4HCKI4e U COIII4[LIIbHbIe acneKTbl.

cyrrlHocTb v Me A}.Ir\vrHcKoe 3HarIeH ue.

2.5. feuerlrKa qeJIoBeKa

3a[a\u reHerI4KI,I qeroBeKa Ha

Sarropon Ha qeroBerlecKl4e

ero 6uororz'IecKI'{e,
rpy3, ero 6uororu'IecKafl

coBpeMeHHoM STarIe. r{eroser KaK

cuequ$ u.{ecxllil o6rexr reHerl4qecKoro auar.v3a -
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OcnosHHe MeroAbr u3yqelnfl, reHerI,IKI,I r{eJIoBeKa: reHeaJlorl4qecKl{fi,

6rusHerlonsrfi, rlgToreHeuaqecrufi, llo[yn{quoHHo-craructuvecruil,

6uoxlruuvecxufi , MoneKynfl pHo-reHerllqecKl4e.

MeroArr Ar4arHocrr4Kr,r xpoMocoMHblx 6onesHefi r{eroBeKa (o6rtvuoe,

crreKrp€rlrbHoe (sKY, FISH) u SNP- Kaprrorr4rruponanue).

3xcnpecc-MeroAbl (uraxpo6uolornqecrrafi zuru6uropurrfi
Bbrf,BJreHI4e X- u Y-uorosoro xpoMarnna).

Heonaralrnufi cKpI,IHI4Hr MOHOTeHHEI1 ga6OIesaHI,Ifi.

recr farpu,

CrpunznroBble

nporpaMMu s Pecny6lure Eenapycr.
2.6. Hac.IIeAcrBeHHrte 6oresHr
feHurte 6oreauu (Seprvreuronaruu): HapyrueHI4, o6uesa aMI'IHoKI4cJIor,

cr4creMbl cBeprblBaHzfl KpoBu, 6olesnuy fneBoAoB, JII{III4AOB, HyKn eI4HOBbIX KI'{CJIOT,

o6ueua MerzLIIJIoB, reMoulo 6wsonaruu.
XpouocoMHbre 6oresHu qeroBeKa, o6ycrouleHHble II3MeHeHueM crpyKTypbl I4

I{valla noJroBblx xpoMocoM H ayTocoM, qacTI,IrIHbIe MOHO- 14 TpI'ICOMI{I4.

OaHopolHTeJIbcKI{e AI4coMI4I4.

MuroxouApl{tulbHble 6oresHl4.

Ilolurennsre 6olegHu. EoresHr4 c HacJIeAcrBeHHofi npe4pacnoJloxeHHocrbto.

flpunqraubl IeqeHVq HacneAcrseHHofi fIaToJIoruI4 tlenoBeKa.

2.7. MeArlrco-reHer[rrecKoe KoHcyJrbrlrpoBaHue. flpenaraJrbHafl

A1IafHocTHKa
MeAr,rrco-reHerr4qecKoe KoHcynbrr,rpoBaHue, elo IIeJII4, 3aI.aqv v 3TaIIbI.

IloxasaHla fl Ailfl, MeAI,IKO-reHeTI,IqecKoIo KoHcynbTI4poBaHVfl,.

Ktuuuqecxuit AuarHo3, o6ocuonanue [porHo3a 14 pacqer reHerl4r{ecKoro

pncKa. Ilpannna cJroxeHrd{ r4 yMHoxetvrfl. BeporrHoc'refi, TeopeMa Bafieca, pacqer

arrocrepr{opuofi Bepof,THocrra. Oqeura rqxecrr4 MeAUII}IHcKux vt coIII{aJIbHbIx

rrocneAcrBnr4 HaCneACTBeHHOfi narolofl4l4 qeroBeKa.

Mopanrno-grr4r{ecKr4e 14 ropr,rAr4r{ecKl4e upo6leuu MeAl{Ko-reHerl4qecKoro

KO H Cy n br krp oBaHr4s. B p au e 6 H as I4 c e M e fi]clas, t ai'ma.

IlpeuaralbHbre MeroAbr BbrflBJreHr4f, HacneAcrnesuofi IIaroJIorHu (oupegeJleHl4e

anrsaQero[porer,rHa, ynbrpaconorpa$ut, 6uotcus. BopcLtH xopl4oHa, aMHI{oIIeHTe3,

lnarleHTorleHTe3, KOpAOIIeHTe3 I4 serOCrOUrax).
IlpeHaranrsrrfi cKpHHuHr B Pecny6rur<e Eenapycr. MopzulbHo-3Tl4r{ecKl4e

acrreKTbr rrpeHarilnrsofi Ar4arHocrI4KI4. HaquosalbHas. TIoJII'ITI{Ka B cQepe

r4cKyccrBeHHoro npepblBaHItx 6epeueHHocru.

3. Buo"rtorl4fl PA3Bvrrttfl.
3.1. PasMHoxeHIre opraHll3MoB
PagnanoxeHr,re yHzBepcanbHoe csofictso xl4Boro. @oplau 6ecuoloro

pa3MHoxe14fl., ux 6uolorr4qecKoe 3HaqeHr4e. @opvrsr IIoJIoBoro pa3MHoxeHlrfl,, vx

6uororu.recKoe 3HarreHl4e. flonosofi [poUecc. f epuraQpoAl'ITI43M.

OsoreHesvclepMaroreHe3yqeroBeKa.
(reHeuavecKafl, fopMoH€ulbHafl, 3rll4reHerur{ecKaf).

Perynrqua raMeroreHe3a
MopSonorl4r{ecKI4e

QynxquoH€urbHbre oco6enuocrr4 3penblx raMer qeJIoBeKa. Ocerueueuue.

orrnoAorBopeHl4, y qenoBeKa.

Oco6ennocrl4
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BcnouorareJrbHbre pe[poAyKTr4BHbre rexHoJIorI4I4 B [peo.{oJIeHI'IH Seculo4Iar y

qeJroBeKa: HcKyccrBeHHafl r4HceMr{HaIII4fl; 3KoTpaKopnopanbHoe orIJIoAOrBOpeHHe

(3KO) u ero Bapva!1;||- (unrerqn{ crepMaro3ol4Aa B III,IronJIa3My ooIII4ra (nKCI'I);

trcrroJlb3oBaH:,1te AoHopcKllx ooIII4ToB, cIIepMbI, AOHOpCKIax Su6puOHoB; CyppOIaTHoe

Marepl4HcrBo; BcrloMofareJlbHrtfi xer.II4Hf; MeroA III,ITonJIa3MarI'Iqecrofi savrenrr).

Ilpe4rarr,ruJraHTarlr4oHHa{ reHer[qecKafl AuarHocrl4Ka: rroKa3aHl4q 14

Bo3MoxHocr7. MeluuuucKl4e I{ccJreAoBaHvrfl. c I4crIoJIb3oBaHHeM su6puouon

qeJIoBeKa, grl4rlecKrae upo6neMbl.

3.2. OcnOBbI oHToreHe3a y MJISKSIILITaTUIIX u TIeJIOBeKa

flepno4u3arlr4, oHToreHesa. Portr HacJIeAcrBeHHocrH I'I cpeAbl B oHToreHe3e.

Ilpe4:urorurtfi nepl{oA oHToreHe3a. flpenara-nrsrtfi IepVoA, ero

xapaKTepmcTkIKa. fesuas peIynrql4q npeHariulbHoro pa3B:aTlzfl" 3Ha'IeHze

oonJla3Marr4rlecKofi cerpefarlut4, TorI4fIoreHTHocrI4 reHoMa 3uforbl, uzluparcllbHofi

oKcnpeccr4z reHoB. BsauNroAeficrBue rlacrefi pa3Bl,IBaloqeroc, opraHl43Ma.

Svr6pr,rou aJrb;glafl. r4HAyKrIru, rraopSoreHerl,IqecKl,Ie rIoJI{, rpaAHeHr Susraonoruqecrofi
aKTLI BHo cTI4, IIo3 I{II uoHHay- un$ Oprvrallus Kn eTO K 3 apoAbl Ix a.

KpnlauecKr4e rrepuoAbr BHyrpuyrpo6Horo pa3BLITHfl qeJIoBeKa, TeparoreHHble

Saxropu cpeAbr. fenouutrfi uurupuurl,IHr. BoresHu reHoMHoro I4M[pI'IHTI'1H|a.^ 
napuo113arJvrq [ocrHaraJrbHoro oHToreHe3a y qenoBeKa. fenHsIfi KoHTponb

rrocrHarzlJrbHoro pa3B1Tvrfl,. Briurrnue BHeITIHI4X 14 BHyrpeHHI'Ix Qaxropon Ha

rrocrHar€urbHoe pa3Br,rrr4e. Pocr v pa3Br4T:ae opraHl43Ma, I4x perynrllt4q. ArcereparP4r,.

KoHcruryqur kr ra6raryc r{eroBeKa. KpraruqecKl,Ie [eprroAbl nocrHarallbHoro

oHTOreHe3a.

MonexynqpHo-reHerr4rrecKr,re ocHoBbI crapeHl4r. fepouroJlorl{, v rcpvutpvrfi'.

Kluuuqe cKafl. L4 6raoloruq ecKafl, cMeprb. Peauuuaqus. u ee 6uororu'IecKl4e acIIeKTbI.

Mopanuro-grur{ecKue upo6leMbl 3BTaHa3vvr.

3.3. Iorreocra3 u xpono6lloJlorl{r
Opranrasvr qeJroBeKa KaK orKpbrrafl. caMoperynupyroqafl,cfl' cl4creua. O6rqr're

3aKoHoMepHocrr,r perynf,ur4lr roMeocra3a. Krr6epneu4qecKl4e ocHoBbI roMeocra3a.

YponHlt I4 MexaHI43MbI pery nfl\vvt roMeocra3a.
3HAqEHI,IE xpouo6uoJIorI4I,I.Braopraruororl,Lfl. MeArauuucKoe

XpoHonpoQularruKa, xpoHoAl'larHocrvrKa u xpoHorep afivr*

3.4. EuoJrorlrqecKHe ocHoBbr pefeHepauH[I I.I TpaHcrIJIaHTaIIulI

Pereuepaqrar opraHoB Lt rKaHefi. @u:uoloruqecKa, pereHepaquq KaK

MexaHr43M noAAepxa:n:as. roMeocraga. KraccuQraraqu, KJIeroK Eo cfloco6uocru r
pereHepaIII4l4.

penaparuBHa.fi pereHepaqux, ee Br,rAbr u cuoco6u. PerynilJrfl' pereHepaIII4LI.

3na.reHrae pereHepa\uv lnfl.6uoloruu r4 MeAr,rrlr4nu. PereneparvBHafl. MeAI{III4Ha.

TpaucunaHTarlgfl opraHoB vt rranefi, ee BI4ArI: ayrorpaHcrIJIaHTaIII4r,

iurnorpaHcrrnaHTarlllfl, roMorpaHcnJIaHTaIII4fl lt KceHorpaHcIIJIaHTa\vfl'. TraHesaq u

B;g^;1oBafl, cueqr,rQuqHocrb 6emoe. I4rr,ruynolorrtr{ecKl4e MexaHH3MbI rrauenofi

HecoBMecrgMocrlr 14 rryrr,l ee ilpeoAoneHl4r. IloHsuae o rpaHcnnaHTauI'IoHHoM

r{MMyHl4rere. Cucreua HLA.
KylrrunupoBaHr4e KireroK vr rKaHefi BHe opraHl43Ma r{eJIoBeKa,

KoHcepBrapoBaHr.re rxasefi. CrsorosHe KJrerKr,r. Krero.{HHe Ifi4HVV s 6laororl4qecKl'1x



r MeAHrIt4HcKr,rx 3Kcnepr4MeHrax. I4cxyccrneHHble opraHbl. BupaulunaH:ae opraHoB
IICNOBEKA Y XI,IBOTHbIX LI ACIICNNrcITflPl,43AT\Vfl,, TEPANEBTI'IqECKOE KJIOHI4POBAHVTE)

3D-6noupr4HrLIHr.
Mopalrno-grr4qecKne kr ropr,rAlaqecKne acIIeKTbI TpaHcnnaHTar\w rxaHefi a

opraHoB: KoHcTaTarIHfl CMepTr4, KOHUenUHfl CMepTI4 MO3ra, AOHOpCTBO L\ efo

KOMMepIIlj.aJTI{I3a\Vfl..

3.5. @nloreHe3 clrcreM opraHoB
I4tt4t tr.u4y€LnbHoe y vcr opvt r{ecKoe

K.Eepa. Pexauurynflrlur.. @uroreHes

BuoreHeru.Iecxzfi 3aKoH. flousrue o
A.H.CeseprIoBa o Sransrra6puoreHe3ax. KopperilJurpr B tlpoqecce I,IHAI4BI4AyanbHoro

p a3BIlT r4q. Op FaH I,1 3 M a.

3sorIoqu, cl4creM opfaHoB rIo3BoHorIHbIx: rIoKpoBoB TeJIa, cKeJlera,

KpoBeHocHofi , grrxarelrnofi , [uuleBapurelrHofi , MorleBblAenl'ITenb:eoit' u

Onro$ranoreHerprqecKa, o6ycrorneHHocrb [opoKoB pa3BlaTtafl' cl4creM
IICJIOBEKA.

4. Morutq[IHCKA-fl rrAPA3IlToJIorI{fl
4.1. Ocuoerr o6uefi uapasllToJlorrIlr

sa6oresauufi qeJIoBeKa I43 KJIacca Zoomastigota
Tpr,rrraHocoMbr, nefiruuranuu) 14 KJIacca Sarcodina

Ar43 e Hrep uirruas au e6 sr ).

T4

pa3BI4TI4e 6uoloruqecKl4x cl{creM. 3arosrt
KaK npoqecc 3BoJlrcquu oHToreHe3oB.

rleHofeHe3ax u rIaJII4HreHe3ax. Yqeuue

HepBHOI,l,

uorosofi.
opfaHoB

fTapazurn3M - aHraroHr4crr{r{ecKr4irt cuvr6uos. llapa:r,rroueHo3. MIaxpo6uoira.

MeAr,rqrancKaq napa3r{ToJrorw, ed uenu pr 3apla.ru. Klaccu$uraqur [apiBI4TapHbIx

6onesHefi.
KnaccHS vKa\Vfl, rapa3laToe. KlaccuSuxaqux xo3,eB napa3l4ToB.

Xapaxrepucrr,rKa cr,rcreMbr (([apa3rrr-xo3flI4H). MexaHu3MbI rlepe4av.v I{ nyrl4

rrpoHr4KHoBeHr4fl B opraHr{3M xo3f,r{Ha [apa3I4ToB. llaroresHoe Aeficreue Pr

cueqn$uqHocrb rrapa3r4Ton. Mop$o$u:uonorlarlecKl4e u 6uolouaqecKl,Ie a[afiTa\vLr

rrapa3uToB. OreerHue peaKrlr,rr4 opraHl{3Ma xo3suHa Ha BHeApeHI,Ie [apa3I{ToB.

flap asura plaafl, cI4 creM a.

4.2. Nlsanqrl HcKaq rporrcroJlorufl
Turt Sarcomastigophora. Baxuefiurkre ilapa3urbl II nos6yAureJrkr vHBa3I4oHHbIx

(lr.16rl.uu,
(poronar,

Tpt4xoMoHaAbI,

KI4IXCI{HA' KI

Turu Apicomplexa. Ilapasrarrr qeroBeKa I{3 KJIacca Sporozoa - rualxplafiHrte

rrna3MoAul4, TOKCOIIJIa3Ma, KpI4ITOC[ Opld4t4fl..

Tun Infusoria.Ilapasrarz.recrufi npeAcraBI4TeJIb KJIacca Ciliata - 6atasruI.uit.
MeroAu AraarHocruxu sa6orenauuitt, Bbr3bIBaeMbIx rIaroreHHbIMLl rrporl4craMl{.

EuorornqecKl4e ocHoBbI upoSnnaKTI,IKI,l uporosofi Hux :a6olesaHufi .

4.3. Mea[q[IHcmar reJrbMlrHToJrorrlfl
Twr Plathelminthes. Bos6y4urerrvt sa6oresaHufi qeloBeKa pI xI'{BorHbIx LI3

KJracca Trematoda - neqeHouHtrrfi, xouraqvfi, JleroqHblfi ra rponsHble coc€l-IIbrIIuKI4,

rlepKapl4o3Hble ITII4CTOCOMaTI,IAHbIe AepMaTVTbI.

flapasurrr r{eJroBeKa r43 KJracca Cestoda-lrttuit,ceuHofi I,I KapJlrlKonufi ueIIHI'I,

urupoxufi JIeHTeII, 3xI,IHoKoKK, €IJIbBeoKoKK.

Tuu Nemathelminthes. Bor6yArarenu sa6oresaHufi rIeJIoBeKa n3 KJIacca

I{ematoda - acKapuI.a, BJracorJraB, KpI4BoronoBKa, HeKarop, ylpl,Iqa, ToKcoKapa,
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ocTptrqa, TpHxI,lHeJIJIa, AI4pOo UIflpLtI4, pL1LITTA, OHXOIIepKa, Byxepepvrfl, 6pyfua' Loa

1oa.

MeroAH Ar,rarHocrr4Kr4 Kr4ruer{Hbrx pt TKaHeBbIx IeJIbMI{HTo3oB r{eIOBeKa.

E[ororu.IecKl4e ocHoBbI upoQrEnaKTI'IKI4 reJIbMI4HTo3oB.

4.4. MeAIrIIlIHcKafl apaxHo3HToMoJIorI{r
Y.reHue aKaAeMr4Ka E.H.fIaBJroBcKoro o [p]IpoAHofi oqaroBocru 6 oneguefi .

Tun Arthropoda. Klacc Arachnida: oco6esnocrl4 rvrop$onoruu, 1uorrortrut Lt

MeAHTII4HCKOe 3HaqeHr,re r4KcoAoBbrx, apfa3oBblx, raMa3oBblx, capKoIIToBbIx,

rupornuSHblx I4 xeJle3Hzt{nrrx xleuleft .

Tun Arthropoda. Klacc Insecta: oco6ennoc'ru ruopSoloruu, 6uotorwu w

MSAI,IIII4HSK99 3Har{eHr4e rapaKaHoB, Bureil, 6lox, KJIo[oB, KoMapoB, MocKI4ToB, MYX,

MorrreK, oBoAoB, clennefi, MoKpeIIoB.

Cnoco6rr 6ops6rr c tapa3vrLrqecKr4Ml4 tuIeHI4croHorI,lMI4 Pr Mepbl

npoSunaKTHKr4 Bbr3brBaeMbrx r,rMr,r sa6oresa:anfiurpaHcMHccI4BHbIx 6oresHefi.

4.5. flloBrlTble opraHH3MbI
.f,4onurocrb - yHr4Bepc€urbHoe ,BJreHr4e B xI,IBofi npr,rpo4e. floss'rve o fl'Aax v

ToKclI Hax. Knac c u S LrKar\r4fl. sAo BI4TbIx xlaBorHblx.

-flAosurHe xr4BorHbre, [peAcraB:aTelrv THTIoB: KurueqHorloJlocrHble,
r{leHucroHorue u XopAonrre (xlaccu XpruleBbre H Kocruue prt6u, 3elraHosoAHhle I'1

llpe cnau r<arorqu ecr).
@[suororr4qecKa, xapaKTepr4crvKa roKcI,IHoB 6ecnossoHotlHblx xI4BorHbIx

(uegysrr, uayroo6pa3Hbre, nepeloHqaroKpblnble), 4eficrBl,Ie vx Ha rIeJIoBeKa; nepBaq

roMorub I4 Mepbr upoQunaKTI{KI4 yKycoB Ia orpaueuufi.
@u:uoloruqecKa, xapaKTepz4crutaroKcllHoB [o3BoHoqHblx xrrBorHblx (pu6rr,

a1y'$u6uu. peuruluu), Aeficreue vx Ha qeroBeKa; rlepBas noMoulb 14 Mepbl

npoSnnaKrI4KI4 yKycoB Ia orpaueuzfi .

-fl Ao surH e rpra6 rr u pacreHn fl., r4x xapaKTep vcrvna.
3Ha.{enrae f,AoBr,rrbrx opraHrr3MoB KaK I4crotIHL4Ka cblpb, 4nr Qapua\vvr 14

MeAr4UI,IHbL

5. BuocQepa r qeJroBeK

OcuosHge cr4creMrr 6uoc$epuo-6zoreolleHorl4qecKoro ypoBHq opraHI43aIIVI4

xvBoro: coo6uqecrao, sKocucreMa (6zoreoqeHoa), 6uoc$epa. OcHosHrte 3TarIbI

oBoJrrorlr4n 6zoc$epu. Hooc$.pa.
3xoror[q r{eJroBeKa, eE 3a$aqv. 3xororu.IecKafl gI,ISQepeHrJr4a\r4fl

qeroBeqecrBa: aAarrruBHbre rr4rrbr, rax laop$o$r,rszolou4r{ecKl,Ie xapaKTepvcrvrKkr-

PaquosalbHoe ucrroJrb3oBaHr4e soso6Honnf,rolrluxcs Y HeBoso6Hosrsroull4xc-s

rpr4poAHbrx pecypcoB. llpo6neuu aHTpo[oreHHoro 3arpf,3HeHl4f, orpyxaroulefi

cpeAbr rlenoBeKa Ia cnoco6bl ero rlpeAyupexAeHl{fl.

Baleolor HayKa o 3AopoBbe r{eJroBera. OcsoBHbIe Sarroprr 3AopoBbff:

paquoHzlnrHufi o6pas xu3Htr, us6asreHr,Ie or BpeAHbIx [pI4BbIqeK, aKTHBHbIfi o6pa:

xr43Hr4, rronHorleHHoe r,r SrasuonorulrecKl4 c6alascupoBaHHoe ilLrraHne. Polr npa'refi

B COXpaHeHkWt 3AopoBbf, I,I p€BBr'rTI4r4 SKOIOTHTIeCKOTO CO3HaHktf. L\ MbIIXneHHfl y

HACCJICHI4f,.
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I,IH (D OP MAIIII O HH O- ME TOAUqE C KAfl rIA C T b

Jlurnparvp.l
OcHosHas:
1. Beruur, B. fl,. MeArarrnncxas, 6uorotr4fl. u o6t\as reHerLIKa : yue6uut< I

B. -f,. Eeruut, O.-n. JI. Bernur. -Bure6cr: BfMy,2018. -419 c.

2. Ilparrra.recKr4e 3a1anufl, no MeA[rluHcxofi luorroruu u o6qefi reHerlaKe

yue6uoe noco6ue. B 2 qacrsx. rlacrs I I E. B. rlaunuHcKa, I4 Apyrue. - Muucr
BfMy, 2020. - 174 c.

3. IlparruuecKrae 3a1aH:afl. no MeAurluucrofi 6uoloruu u o6rqefi reHerl4Ke

yue6uoe noco6ue. B 2 qactqx. r{acrs 2 I E. B. r{annnHcKuul I{ Apyrl4e. - MIaHcr

BIMY, 2021. - 176 c.

fiono.nHnreJrbHas:
4. Tefinop, [., fpran, H., Crayr, y. Bp1ororlrq : e 3-x roMax / !. Tefilop,

H. fpun, Y. Crayr. - Mocrna : Jla6oparopr4n staruuir,202l. - 1352 c.

5. Buororuq : y.re6uux. B 2-x roMax I tol, peAaKul4efi B. H. -f,puruua. -
Mocxra : f3OTAP-Me.qua,2020. - 917 c.

6. Kapacena,E.Vl. -f,4onurrre opraHu3uu : yue6Ho-MeroAl4r{ecKoe uoco6ue /
E.VI. Kapaceea, B. 3. Eyrnunorcxufi. - Muucr : E|MV, 2015. - 152 c.

7. Meaeu, H. VI. CrsorosHe KJrerKr4 : yue6Ho-MeroAl,IqecKoe toco1ue I
H.Vl. Meseu, 3. B. KsarreBa, I. M. CH'{ux. - MuHcr : E|MY, 2014. - 62 c.

8. Tponuvecrue 14 napa3r4rapHbre 6oresHz : yue6noe noco6ue I
C. B. XasopoHoK 14 Apyrve. - Muscx : Burrefiuratr IIIKoJIa,2014. - 400 c.

METOAI,IqECKTIE PEKOMEHAAUIII4 rro OPTAHII3AIIIM U BbIIIOJIHEHIIIO

cAMoc roqrErbHofr p.q.sorrr c TyAEHToB flo lrqnsHofr ATICTU{rrJIIIHE

Bpeua, orBeAeHHoe Ha caMocrorrenbHyto pa6ory, Moxer I/tclloJlb3oBarbcf,

o6yuarouql4uttcfl, Ha:

uoAroro BKy K neKII urrv., r.a6 op arop HbIM 3aloflTvtflv,;

[oAroroBKy K KoJrJroKBr4yMaM, 3ar{ery r4 sK3aMeHy uo yue6nofi AucII[nJII,IHe;
perIIeHI,Ie 3AAaq;

IroAroroBKy reMarlaqe cKI,Ix AoKnaAo B, p e$eparo B, rlpe3 e rur aqufi;
BbrrroJr HeHHe np aKTHTI ecKux ga4arruit;

KoHcrreKrI4poBaHLIe yue6uofi nl,ITeparypbl;

cocraBneHue o6sopa Hayr{Hofi lureparypbl rlo 3aAaHHofi revre;

oQopvrneune uHQopMarILroHHbrx r,r AeMoHcrpaIII4oHHbIx MarepuuLIIoB (creu4u,
riJraKarbr, rpaQnru, ra6ruqrr ra np.);

cocraBJreHr{e reMaruqecxofi no46opxra nl4TeparypHblx I4crorIHI4KoB, I4HTepHer-

I4CTOIIHI{KOB.

IINPN.TTTTb IICTIOJIb3YEMbIX C PEAC TB AIIATHOC TIIKI,I

fl;tt guarHo crl4 KI{ KoMn ereHIlrz ft u c u onb3ylorcq cn eAylo lr1u e $ oprr'r u :

Ycrnaq Qopura:
co6ece4oBaHkrfl;

AoKnaAbI ua xonSepeHul{rx.
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flucrrueHnaa Qoprvra:
TECTbI;

KoHTpoJrbnue pa6oru;
peQepatu;
ny6l nxaq uu crar eir,. AoKnaAoB ;

3ar{eT.

Ycrno-nucbMeHHan Qopma :

orqerbr no ra6oparopHblM pa6orau c rIx ycrHofi saqzrofi;
orqerbr rro [paKrI4qecKHM yrlpaxHeHl{flM c I4x ycrHofi eauurofi;
3K3aMeH.

TexHuqecKafl Qoprvra:
3neKTpoHHbre recrbr;
SneKTpoHHbIe npaKTrIKyMbI.

LIcno.rr3vEMbIE METoArI osvuEHrafl
Jlusefi nufi (rpa4It quonnrrfi ) MeroA (lerqur, npaKrl4qecKl4e zautrut);
aKTr4BHbre (unrepaxrururre) MeroAbI :

npo6nervruo-opueHrl4poBaHHoe o6yueurae PBL (Problem-Based Learning);
KoMaHAHo-opHeHrr{poBaHHoe o6yueuue TBL (Team-Based Learning);
HayqHo-oprreHrupoBaHHoe o6yuenue RBL (Research-Based Learning).

IIBpn.InHb rrpAKTaqECKI,Ix HABrIKoB
1. Pa6ora c onrr4rrecKr4Mr,r upra6opauu (tyta, ceerosofi rrauxpocron);
2. Peruentre 3aqaLr rro MoJreKynxpnofi iuor,oruu;
3. Peurenue ga4a.t Ha reHerr{rrecKr4e 3aKoHoMepHocrl4 HacneAoBaHrfl,

HOpM€InbHbrx H rraToJrofr,rqecKr.rx [pr43HaKoB, crlerrJreHHoe c noJIoM HacneAoBaHkre;

4. CocraureHrre 14 aHaJu43 poAocnoBHbrx: o[peAenerne rvila HacJIeAoBaHVfl

sa6oresa H:afl , y cr aHoBJIeHI4e reHorl4tloB Bcex r{reHoB po4oclonnofi ;

5. Oupe4eJreHr4e reHeruqecKoro pr,rcKa poxAeHl{r pe6enxa c HacJleAcmeunofi
naronoruefi;

6. Peureuue 3aAaq Ha pacrrer qacror reHoB r,I reHorrrnoB B rlonynfliJkrflx nroAefi

uo Qopnyrre 3aKoHa Xap4ra-Bafi n6epra;
7. IlocrpoeHl{e v aHaJtvs IlAI,IolpaMM qeroBeKa;

8. OnpegeJleHlle X-noroeoro xpoMarvHa;
9. Peureur4e 3a4aq tro napa3l4Tonorl,Itt;
1 0. .{ra arHocrl4Ka n ap a3uTor ou{q ec KI,Ix MI,I Kp onpen aparo B.

llrpnqnnb rICrIoJIb3vEMoro oEoPvAoBAHI{s
Yqe6uo-sarn.rrAHbre noco6ur, KoMrrbrcTepbr, KoMIIbIorepHbIe cerl'I,

MynbrHMe4uitluafl, ycraHoBKa, TeJreBr43opbl, cBeroBble MIdKpocKonbI,

3neKTpoHolpaMMbr, xr{Mr{qecKr,re peaKTr4BbI, [rrraTeJII,I, [peAMeTHbIe H TIOKpOBHbIe

creKJra, SumrponurbHafl 6yruara, JIyIIa, Ml4Kpo[peraparbl, MaKpo[peraparbl.
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Ilrpnqpnr .nnxrtrrfr
I cervrecrp

l. florox BerrlecrBa Lr gHeprIaLI B KJIerKe.

2. florox reHerl4qecrofi unSopua\r4rt BKJIerKe.

3. 3rcnpeccl,Ifl reHoB. 3nureHerzra.
4. feHer[.recKaq uHxeHepl{fl.
5. flocrreuoMHarMeAI,IqlIHa.
6. Myrareues. KaHIIeporeHe3.

2 cervrecrp

1. PasrrauoxeHl,Ie qeJIoBeKa. Ilyrn npeoAoJlesus. 6ecrtnoAl,Is.

2. Iloctnatarsnrtfi oHToreHe3.

3. EuororuqecKue ocHoBbI pereHepa\ilv 14TpaHcnJIaHTaIIHI4.

4, 3xororu.{ecKa;I rIapiI3rIToJIorI4f,.

5. flpupo.qHo-oqaroBhle rpaHcMI,IccI,IBHbIe sa6oresaHl4s.
6. -fl4ouarue opraHI43MbI.

7. MeAuquucKaq gKororl,Ifl.

8. @zroreue3 cLIcreM opraHoB.
9. Buororn.recKue acrreKThr roMeocra3a I{ xpoHo6uoloruu.

Ilrprqngr JIAEopAToPHbIx 3AHfl TI4rZ

I ceuecrp
l. MeAuquncxas 6uotorus. KaK HayKa, ee ponb B noAroroBKe Bparra.

IIp e 4rvr er, 3a4aLtt4 Ir M ero.{ bI II 14 To Jr o f 14 I4 .

2. Crpyxrypno- Qyurql4oHilrlbHaf, opraHl43 a\ufl. KJIeTKLI.

3. CryyxrypHo-QynrqlloHarbHac opraHI,I3aIIVs reHoMa.

4. Krero.rHHfi rluxr.
5. llorox reHerr4r{ecrofi un$oprr,rallull B KJIerKe.

6. Perynrqufl oKcnpeccpll4 reHoB y rlpoKapuor 14 oyKaprror.
7. feuouura. MeroAbr ra3ytreHrar !HK.
8. feueruqecKaf, I,IHxeHeprIt.
9. OunrcHrre rexHoJroruu. MoleKyJrflpHo-reHerl4qecKl4e Mero.UbI B HayKe H

MeAUrIr,rHe.

10. IrlroroBoe 3aHrrue IIo MoJleKyJlrpnofi 6uoloruu.
1 I . 3 axo noM epHocru HacneAo BaH:afl. npr43H aKos. B sazN,Io ileficrr,ufl. reHoB.

12. CqeureHHoe HacJreAoBaHlae. Euolorzs I4 reHerl4Ka nona.
I 3 . I,IsNaeHrruBocrb. Myrareue:. KaHqeporeHe3.
1 4. feHeurKa rony tx\uir,.
I 5. feneu,rKa qeroBeKa.

1 6. HacneAcrBeHHble 6oresHla.

17. MeauKo-reHerr4qecKoe KoHcynbrllpoBaHue. llpeHaraJlbHiul

Ar4afHocTr,rKa.
18. I4roroBoe 3aHf,THe rro MoJreKyJrflpnoft 6uororuu I,I reHeruKe.
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2 cenecrp
1. PasuuoxeHlae opraHI43MoB.

2. Ocuonrr oHToreHe3a y MJreKorrr.rrarourx v rIeJIoBeKa I. Ilpenatalsuufi
rrepr4oA.

3. OcHosrr oHToreHe3a y MJreKonuTarcrqprx H r{eroBeKa II. Ilocrsaralrsufi
nepr4oA.

4. EuororuqecK[e ocHoBbI pereHepa\hkr Lr rpaHcnJIaHTaIIuI4.

5. OcHosrt o6utefi rapa3l4ToIrotw.
6. MeAuquncKa, nporr{croJrorrrs I. Tun Apicomplexa, KJIacc Sporozoa.

7. MeAuquucKaf, nporrrcrororuq II. Tuu Sarcomastigophora, KJIacc

Sarcodina, Krracc Zoomastigota. Tuu Infusoria, xlacc Ciliata.
8. MeArarluncKa{ reJrbMrrHToJrorus.I.Tut Plathelminthes, KJracc Trematoda.
9. MeAuuuucKa, reJrbMuHroJrorusII. Tuu Plathelminthes, KJIacc Cestoda.

l0.Meaprqr{HcKa.r reJrbMrrHrororzq III. Tnn Nemathelminthes, KJIacc

Nematoda 1.

1 l. Meaurlr4HcKatr rerrbMr4HroJrort4, IV. Tuu Nemathelminthes, KJIacc

Nematoda 2.
12. Meauur4HcKa, apaxHooHroMoJrorr{g I. Tnu Arthropoda, rlacc Arachnida.
13. Meruar{HHcKaf, apaxHo3HroMoJrorr,rq II. Tun Arthropoda, xlacc Insecta 1.

14. Meazqr.rHcK€ur apixHosHroMoron4.fl III. Trau Anhropoda, KJIacc Insecta 2.

I 5 . .{u arHocrl,IKa rlap a3I4ToJI o rv qec KrIx MLt Kp olpen ap aroB.

16. ZroroBoe 3aHflTI,Ie tro napa3I4ToJIorI4rI.

17 . f.losurbre opraHI43MbI.

1 8. Buoc$ epa vr r{eJIoBeK.
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