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TI Ofl C HI4TE JIbHAfl 3AN I4 C KA

coAepxarqa{ cr4creMarr43r4poBaHHbre Hayr{Hbre 3Hale.]/,fl o6 ocnosHbrx r4 o6rqrzx 4lx
Bcex opraHI43MoB 3aKoHoMepHocrrx xr43HeHHbrx ,BJresui,t u MeroAr,rKI4 r,rx u3yr{eHuf,.

I{enr yue6nofi AHoIII4ruIHHrT <<Ezororzq> SopvtapoBaHr4e 6asoeofi
npoSeccuoHalrHofi KoMrIereH Wu Ans,petueHr{.s o6ule6wororuqecrr4x, MeALrrIr,rHcKr4x
u SapuaqeBTr,rqecKrax 3aAaq.

3aI.a'ra yve6nofi Ar4cualnL4Hbr <<Bt,tororvq) cocrorr B SopnarzpoBalnr y
cryAeHToB HayrrHbrx suaHufi o:

ocHoBHbIx IIoHf,TI4flx IIt4ToJrorHr{, MoneKynspuofi v xrero.rHofi 6uorroruu,
reHerl'Iqecrofi uHxeHepI4I4 t4 6uorexuoJrotr4r,r, reHerr4Kr4, luotoruu pa3Bkrrufl kt
rrapa3r4Tonofar4;

MoneKynrpHo-feHerl4qecKl4x OCHOBaX XpaHeHr4{ u peaJrkr3a\uLt feHerr4qecrofi
un$opvra\Lrkr;

o nplzHl{Iznax HacJreAoBaHvrfl H ALrarHocr}rKH HacneAcrseHHofi rlaroJrorr4r4
qenoBeKa;

,AoBI4TbIx rpw6ax, pacreHl,Iflx H xl,IBorHbrx KaK I4crorrHr4Kax neKapcrBeHHoro
cbrpbfl;

yueuufi v HaBbIKoB, ueo6xo4nuux Anfl KoMrrereHTHoro ocyulecrBJreHr,rfl
upoQeccuoualrHofi Iefl TenbHocrr4 rrpoBr{3opa.

3naHzx, yMeHr4q, HaBbrKI,r, ronyqeHHbre npu :n3ylreHkrat y.re6nofi Ar.rcrlHnnr,rHbr
<<Etzolrolux>>, ueo6xo4rEiurr Anr yclerrrHoro v3yLreHnfl cneAyroulr4x yue6nux
AI4cIII4[nI4u: <<AnaroMaf, ra Qrasuonorufl qeroBeKa>>, <<@apuaUeBTr4rrecxa.s 6oraHr4Ka>),

<<Buolorus>> yue6uar rl4cql4rlnr4Ha ecrecrBeHHoHayqHoro MoryJrfl,

xuMufl>>,

yve6noil

reuHofi gKcrrpecclrr4;

reHoMHoro peAaKTVpoBaHHr, reHuofi TepailHat t4

SapvrarcoreHerr4Kr4;

<@apuaxorHo3r.rfl)), <@apruaIIeBTI4qecKa, 3Kororr4q), <<EuororuqecKafl
<@aplaaqeBTzqecKa.fl 6r4orexHoJrorur>.

CryAeur, ocnouetrrnfi coAepxaHr4e yve6uoro Murepuuru
.qI4cUI4rIJIt4HbI, AonxeH o6na4aru cle4yroulefi 6asosofi upo$ecczoualrnofi
KoMllereHqIaefi: [pI,IMeH{Tb 3nal:afl o6 ocHoBHbrx Qzsuvecxnx, xr4MurrecKr4x Lt

6uoloruqecKl4x 3aKoHoMepHocrrx An, paspa6orrra v KoHTponq KaqecrBa
neKapcrBeHHbrx cpeAcrB r4 neKapcrBeHHofo pacrr{TenbHofo cbrpbq.

B pesynrrare I43yr{eHkrs yve6uofi Ar4cr\uilnuHu <<Euorou4q) cTyAeHT AonxeH
3HATb:

o6rqe6raororl4rlecxl4e npoqeccbr, pacKpbrBarcrrlr4e cyrrlHocrb xr43Hr,r Ha
pa3nh r{Hbrx ypoBHqx opfaHr4 3a\uLt xr4Bofo ;

noJlorlceHlze rreJroBeKa B ckrcreMe npupoAbr, oco6eHHocrl,I ero KaK
6uororz'IecKoro I4 colll4anbHoro cyulecrBa r4 ero B3ar4MoorHorueHr4fl c oKpyxaroulefi
cpe4ofi;

npoqeccbr rroroKa BerrlecrBa,3Hepri,rH u uHSopuarJvtu B KnerKe;
M exaH r43Mbr p e ryn.fl rlr,1r4

MeTOAbr TpaHCfeHe3a,

3aKoHoMepHocrl{ HacneAoBaHvrfl. Qusuonou4r{ecKrax v naronorr4qecKr.rx
rrpu3HaKoB y qenoBeKa;

OCHOBHbIE B}IAbI H3MCHI{I,IBOCTU I{ UX IPOflBJICHI,I{ Y qCNOBCKA;
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BrTvtflHl,1,e f eH err{r{ecKHx Qaxropon H a 3AOpO Bbe r{eno Be Ka;
MeroAbr Ar4arHocrr4xa HacJrelcrBeHHrrx 6oleeuefi ;
oco6eHHocrn pe[poAyKrlr4r4 qenoBeKa;

oco6eHuocru enr6puoHzulbHoro I4 rrocreur6paouanbHoro oHToreHe3a qenoBeKa;

Sopuu 6uoruqecxux cnsgeft B [pupore; B3arrMoorHorrreHr4f, trupa3ura u
xo3{r4Ha Ha opraHr43MeHHOM r4 nOnyJrf,rIHoHHOM ypOBHrx;

ocHoBHbre fpyrrnbr fIoBHTbrX OpfaHr43MOB;
xapaKTepHcrl4Ky MI'IKO-, Qraro- I4 3ooroKcl4HoB, r{cnonb3oBaHue rax n Saprr,r arlkrvr

r4 MeAr{qrrHe;
yMeTb:
pelxarb crITyaIIuoHHbIe 3aIlaY.u IIo MoJreKyJrrpuofi 6uoloruu, o6qefi 14

MeAul{rrHcrofi reHeruKe, rrapa3uronoruu ;
paccr{I4TblBarb qacrorbl reHoB r4 reHorr,r[oB B [onynrr\uflxnroAefi uo $opnayne

3aKoHa Xap4ra-B afi n6epra;
aHaJrv3r4poBarb BJTI/'[HI/,e MonexynrpHo-reHerlrqecrr4x oco6ennocreil .reroBeKa

Ha reficrer4e JreKapcrB: Ltx e0QexrranHocrb z 6esouacHocrb;
I{ctloilb3oBarb npuo6pereHHble 3HaH:zfl rtpu u3yueHnpr Qaprr,raqenr]rqecKlrx

Ancrlr4nnr4H r,r B npo$eccr.rosalrnofi AesreJrbHocrr4 ;
BJIAAETb:

HaBhIKaMIa pa6orrt c olrI4qecKLIMI4 npz6opavru (rryta, cserogofi uurpocxon);
HaBbIKaMU nocrpoe}Juflu aHaru3a poAocnoBHblx r{eJIOBeKa, 3aKJIIOTIeH]/rfl O TLrile

HacneAoBaHlrfl U BepoqrHocrr4 poxAeHr4q 6omHoro pe6eHxa;
HaBbIKaMLI I4crloJlb3oBaP^krfl crarr4cruqecKux MeroAoB

rrao4nQaxaquonuofi r.r3MeHqr4Bocrr4 ;

H aBbr KaMr4 orrpeAen eH r,r.g rAo Br4Tbrx op f aHra3M o B.

r43yqeHkrfl

B paMKax o6patonareJlbHoro [pouecca no rausofr yve6nofi Ar4crl7rnr4He
cryAeHT AoJIxeH nplao6pecrra He roJIbKo reoperr4arecKpre 3HaHr4\ npaKTr4qecKue
yMeHIu I4 HaBbIKI4 rlo cnelll4iulbHocrrl, Ho r,r pa3Br4Tb csofi rleHHocrHo-Jrr4qHocrurrfi,
AyxoBHbIfi noresqual, c$opMt4poBarb KaqecrBa [arpr,rora H rpaxAaHvtHa,roroBoro K
aKTuBHoMy yqacrulo B 3KoHoMu'recxofi, [pol{3BoAcrneHsofi, corlt4uurbHo-KyJrbrypuofr
z o6ulecrseHHofi xH3Hr4 crpaHbr.

Bcero Ha I43yrreuue yve6nofi rucur4rrJrr,rHbr orBoAraTc, 90 axaAeMr4r{ecKr.rx
qacoB. Pacupe4eJleHl4e ayAl4TopHbrx qacoB rro Br4AaM zaasruit: 12121 qacoB lexqufi,
28181 qacoB la6oparopHblx sarulrruir, 50/80t qacoB caMocro.{reruuofi pa6oru
cryleHra.

llponaexyrorrHafl arrecrarlr4, rrpoBoAzTcfl B coorBercrBr4r4 c yqe6nrrM rrJraHoM
ro cileur{€rJrbHocrr4 n Qoprr,re oK3aMeHa (l ceuecrp).

(Doprra a n onyqeHn a o6pas on aH:afl - oqHa, rHesHaql3 aor{H ar.

I ,{rq:aoqHofi Sopurr floryqeHu, o6pasoaaHlrr
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T E MATI,I.IE CKI,I fr u"nan
(lsts, o'{Hor;r 4unnuofr .popMbl [oryrrnHl,Ifl onpA3ornHIar)

Haseauue pa3Aeira (reutr)

Koruqecrno qacoB

ayAuTopHbrx sansluir

JIEKII14TI ra6oparopuue

1. MorercyrspHaq tl rcJrerorrHafl dtlorortlq 8 16
1.1. Meauur4HcKa, 6uolorzs KaK HayKa, ee potr B noAroroBKe
spa.{a. flpeAN,{er, sa1aqv r4 MeroAbr rlr,rrorr'Iorrar4

2

1.2. Crpyrrypno-$yurquoHrLJrbHa, opraHr43arlr4, KJ,rerKr4.
flororc seuecrea 4 oHeprvr4 B KJrerKe

I 2

1 . 3 . Crpyrcrypno-Syuxquou utraafl opraHr43aur, .aroru 2
1 .4. K,rsro.rHHft rraKJr 2
15. Ilorox reHerr4qecrofi un$opMarlur4 B KJ,rerKe I 2
1.6. Perylsqras sxcflpeccxr,r reHoB y rrpoKapraor v oyKapraor 2 2
1.7. fenouura. MeroAbr r43yqeHraa lHK 2
I . 8. I-eue"ru.recxa.f, r.rHNeHepus 2 2
I .9. I locrreHoMHa.f, MeAr4ur,rHa 2
2. O6taas [r MeA[rrI[HcKaq reHerrrna 2 10
2.I. 3axonoMepHocrr.r
Bsazuoleitcrsus reHoB

HacJreAoBaH14' npr43HaKoB. 2

2.2. CuenrcHHoe HacJreAoBasrae. Euor otufl. t4 teHerr4Ka noJra 2
2.3. LIsMeHqr,rBocrb. MyrareHes. Peuaparlr4, reHervrrecKoro
MaTepr{irJra

1 2

2.4. feneu4Ka nonyJr st\uit 2
2.5. feneu{Ka qeJroBeKa I 2
3. Buo.norl,rfl pa3B[Trq I )
3. I . PasnasoxeHr,re opraHr,r3MoB I 2
4. MeAurIllncrcag napag[roflorun I
Bcero qacoB t2 28
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T E MAT I,Iq E C K I4IZ TIJIAH
(A.lra g,{o.rHofr oopMbl [oJIyrIEHI4fl ospA3orlur,ra)

HassaHze pa3Aena (reuu)

Ko,rzqecrBo rlacoB

ayA r.rrop H br x s amqr wir

CaMocroq

TEJIbHAfl

pa6ora
JIeKUr414 ,ra6oparopHue

1. Mo.nexy.nspHafl H KJreroqHas 6[o.nor[s 2 5 38
1.1. Meaurlr4Hcxas 6uolorus KaK HayKa, e0 polr
B noAroroBKe Bparra. llpe4uer,3a1aqu r{ MeroAbr
III{TO,'IOfI,I14

2 4

1 . 2. Crpyxrypuo- 0y HKurroHanbHa, opra Hu3a\vfl
xrerKu. Ilororc seulecrga r4 eHeprr4l,I B KJrerKe

5

1 . 3 . Crpy xrypuo- Sy nnrlr4oHzrJr br{ a, op raHr4 3apfl
feHoMa

2 5

1.4. Kneroqsufi rlr4Kn 5
1.5. llo'ror reHerr4r{ecKofi uusopnraqr4r4 B KJrerKe

3 5
1.6. Pery,rrrlr4, sKcnpeccr4r,r reHoB y npoKapr4or r4

syKapr4oT

I.7. feHouur<a. Mero4n u3yqeHufltrHK 4
I .8. fenerruecKa, r4HxeHepr4, 5
1 .9. llocrreHoMHarr MeAurIr{Ha 5
2. O6rqas rr MeAlrrllrucrcafl reHerrrKa 3 20
2. 1 . 3ar<onoMepHocrr,r HacJreAo Bal:afl npr43HaKoB.
B s ar,rN,r oAe itctsus reHo B. aJ 5
2.2. CqenleHnoe HacJreIoBaHVe. Er.ronorrar n
|EHET}IKA IOJIA

2.3. I4sMeu.{[socrb. Myrareues. penapaqrar
reHerr4qecKoro Marepuuru

5

2.4. feneu{Ka noryn st\ufr 5
2.5. feHeu4Ka r{eJroBeKa

5
3. Euo.norfls pa3Blrrrrfl

8
3. 1 . PasN,rHoxeHr4e opraHr43MoB 8
4. MeAurIuucrcas [apa3[ToJrorr{fl t4
Bcero qacoB 2 8 80
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c oAEP}I{AHrIE yTIEEHOTO MATEpI,IAJTA

1. Mo"ilnxyJlflpHAr{ I,I KJIETorrHA.g EI,Ior orlrt;^
1.1. MeAlIIIlIHcKaq 6lrororllq KaK Hayrca, ee poJrb B rroAroroBKe Bpaqa.

llpe4naer, 3aAarr[ rr MeroAbr rluToJrorr{rr
Cyrqnocrb xv3HI4, poJlb 6erxoe Ir HyKJrer{HoBbrx Kr,rcJror B opraHu3ar\upt xr,rBbrx

cHCreM. Yporuu opraHI43aIII4rI xunofi Mareprlrr. Yeroaerc KaK 6uoloruqecKoe u
coquarlbHoe cyqectao. Mecro v 3ax.avtz 6uolorr4u B noAroroBKe [poBr{3opa.

Ilpe4uer v 3al.aqu I{I4ToJIorzu. Mero4br rlraronoruz (cneroBarr, 3neKTpoHHM t4
JIIoMI4HI4CIIeHTHaq MI,IKpocKoIII4f,, rl4croxl,rMtE.recxufi 14 r4MMyHorl4croxr4Mr4rrecxufi,
au0SepenullulrlbHoe qenrpraSyrl4poBaHr{e, aBropaAuorpa$rzr, iraop$orr,r erpvflt4 Ap.).

MeroA ceetoeofi MrlKpocKonIara. Vcrpoficrno cBeroBoro MuKpocKoua. Ilpanura
pa6oru c Mr4KpocKorroM.

Klerxa - oneMeHTapHaf, reHerk[tect-afl,crpyKTyp HafluQynxqzon arrbHafl eAy1HH\a
xuBoro. loxnerovnrre Sopuhr xr4Boro. llpoxapuorbr r,r 3yKapr4orbr.

1.2. Crpyrcrypno-QyHrcIllroHaJlbnafl opraHrr3arllrr r(.rrerrcn. iloror BerrlecrBa lr
3HeprI{I| B KJreTKe

Mo4enz eleueurapHofi 6t4ororu.{ecxofi uena6paHrr. Crpoeuue, cnoficrsa kr

SyHxqr'rn rIJIa3M€IrIeMMbI. Tpaucnopr BerlecrB qepe3 uerra6pany, ,ua.r"rufi rpancropr
(an00ysur, ocMoc, o6rer.Ieunaa au$Syzur.), arrusHrrfi TpaHcilopr (uonnrr. *ur-r,
Hx Synxqr4r,r, sHAourrro3, sxsoquros).

I-{urosolr. (utocKeJler: Ml4Kporpy6ouxu, [poMexyrorrHbre Suraueu6r,
rvruxpoSraJlaMeHTbl. Bnyrpurnero.{HHfi TpaHcnopr BeulecrB. Curualrr a4epnofi
noKanr43arlHr4.

Accurvtuttsl\ufl, u AI4ccI4MVn flr\Lrfl . Ilracru.re cxuit o6ueu B KJrerKe. Pz6oconarr.
3ugonaeu6pauuaa cplcreMa (ir,rerra6pana flApe, gHAo[na3Maua.recrcr4fi perr4KyJryM,
KoMIIneKc folr4xIz, JII43ocoMbI, IlepoKcr{coMbr, 3HAocoMbr, TpaHcrroprHbre neauxynrr).

Opraun:aqux rloroKoB 3Heprl4r4 B KJrerKe B rrpoqeccax @orocunie3a u
xeMocl4HTesa, 6poNeHLrfl I,I AbIxaHI4x. Xapaxrepl4crlaKa 3TarroB gHeprergqecKoro o6rueHa
B KJrerKe. MzroxoH Apur4. (DepueurHbre clrcreMbr Mr4Toxon4prafi .

Eolegnu r{eJIoBeKa, o6ycroBJreHHbre HapyrxeHr,rrMr{ Ha KJrerorrHoM ypoBHe
(uuroxoHApLr€rrrbHbre, Jrr{3ocoMHbre, [epoKcr4coMHbre z npuoHnrre).

1.3. Crpyrrypuo-QyHKrlrroHaJrbHar opra H r.r3a uuq reHoMa
opraHasalll4, HacneAcrBeHHoro Marepuuray HeKreror{Hbrx, npoKapr4orrzrrecKux

H SyKapl{orl{qecKl4x Qopvr xH3H}I. Yponnra opraHr43arlr4r4 reHerr4rrecKoro Marepuuru
3yKapr4or (reHHrrfi , xpoMocoMurrfi a reuoiranrrfi ).

feuurrfi ypoBeHb opraHl43allr4r{ HacneAcrBeHHoro Marepvzlna. Ocsonnue
Qynxquu reHa. Csoficrra reHa. Crpyxrypa MoneKyJrbr Ae3oKcr{pz6orryrcneunonofi Kr4cJrorbr

ffiilO. llocrynaru Yorcona u Kpuxa. Pu6onyrcrer4HoB€ur Kr.rcJrora (PfilO u ee Br.rAbr.
XporvrocouHrtfi ypoBeHb opraHr,r3arlnkr HacreAcrBeHHoro Marepuaila. Ynaxosxa

gyKapraor. PeuoAeJrr4Hr xpoMarr,rHa. 3yxpouaruu t4

Crpoeurae ueraSasnofi xponaocoMbr. Tuurr 14 rrpaBrrna xpoMocorr,r. Kapuorurr 14

feHeTur{ecKofo MaTepHELIIa

ferepoxpoMaTkrH.

r{Ar{orpaMua. Klaccra$uraqura xpoMocoM qenoBeKa.
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CrpoeHze ra QyHxqra u flApa KJrerKr4.

-flgepuue reHbl I4 rIJIiI3MoreHbr. I]urouarMarr4qecKaf, HacJrercrBeHHocrb.
1.4. K.neroqHrrfi qrrKJr

Iloror unQopuawu B KJIerKe. florryxoncepBarr4BHufi rraexaHrr3M pennuKarluu
ftIK. Pelluxou.

Kletoqnrrfi quxl. IrlurepQa:a. BraArr r4 Tr4rrbr .{eneHlrfl KJreroK: 6raHapuoe
AeJIeHI4e 6arrepufi , aMI{To3, MI4TO3, 3H.qoMI{To3, tIoJII,ITeHHq.

Mzros: xapaKTepucrnKa $at, pacnpeAeneHae reHerr4r{ecKoro MEltepuaJra,
6uororu.{ecKoe 3Ha.reHI4e.

Mefios, KaK p€BHoBr4AHocrb Mr{To3a: xapaxTeparcrt4Ka Sas, paclpeAeneHr4e
reHerr4rlecKoro Marepuana, 6noloru qecKoe 3HarleHr4e.

llpo6lervrbl KreroqHofi nporHQepaqura B MeAVrlr{He. Peryruropbr KJrerorrHoro
uI'IKna (6enxra-qLIKJIIIHbI, III,IKnI4H3aBr,rcr4Mbre xuuasrr) u ux 3Har{eHr4e 4m Qapna arJ1rr.

1.5. IIoroK reHerrrqecrcofi unQopnraqrrr B rcrrerrce
Ko4I'rponaHI,Ie reHeruqecrofi znQopvrarllrr4 B KJrerKe. feHeua.recxufi KoA r,r ero

csoficrsa.
TpaHcxpunlll4r. Tpancrcpranrlr4oHHbre Qaxroprr. Crurres TaPFIK y eyKapr{or:

nepruuHrtfi TpaHcKpI4rIT, npoqeccl4Hr npo-uPFIK, culaficuur. TpaucrcprzrrroM.
O6parnar rpaHcKpunrlr4q.

Pero[raqux. Tpaucnrllllt: Lrurr\ua\r4fl, 3JroHrar\r4fl Lr repMr4Harlzr. llporeorra.
Mera6olou.

Ilocrrpaucnqlll4oHHble LI 3MeH eH:afl 6emo n, peSon4znr 6emoe (uranepoHrr).
1.6. Pery.nnqufl sKcrrpeccrr, reHoB y rrpo*aprror r{ syKapr{or
fenounrrfi yponenr opraHl43arlurz HacneAcrBeHHoro Marepr4irna.
feurt crpyKrypHble 14 QyHxqraoH€LrrbHbre. feurr AoMarxHero xosqficrna u

TKaHecllequSluecrue. fesou r{eJIoBeKa: 6elox-xoAr{pyrcqr4e teHbr, reHbr pHK,
HeKorr4pyrorrlHe nocneAoBareJrbHocrra (uoaropbr, r{HrpoHbr, MycopHafl ruil(). AIff
TpaHcno3oHbl I{ perporpaHcuo3oHbr. I4s6rnoqHoc'rb reHoMa, ee 3 Har{eHr4e.

ramosnHfi ra rpunroQanonrrfi onepoH. lloruqucrpoHHaq PFIK.
Perynxqux rpaHcKpl4rrrJnkt y gyKapr4or: rrper4Huqraaropuufi KoMrrneKc.

Snxancepu, cafileucepbr.
3uureserruecKl4e MexaHI43Mbr perynqqur4 pa6orrr reHoB: nro4usnxa\ukr

rI4cToHoB, M€TI4JII'IpoBaHLIe qrITo3I,IHa, CpG-ocTpoBKr{, perynsTopHbre cr4cTeMbr
HeKoALIpyrcUI4x rzPFIK.

Mex4yuapoAHble Hayr{Hble npoeKTbr r43yqeHr4fl reHoMa r{eroBeKa: Human
genome, ENCODE, Roadmap.

1.7. IeHoururca. MeroAbr r3yrreHur fHK
Auarus reHerrlqecxoro Marepuana. Mero4rr vccneAoBaHr4fl [FIK: reJrb-

srexrpoQope3, pecrpl4KlluoHurtfi aHarrut3, rulpugusa:\zrfl, III(, ffll(-uurpoqnrrbr.
flonuvrepa3Hafl. IIenH€uI peaKIII4f, (InP), KoMrroHeHrbr peaKrlr4g, 3rarrbr MeroAa.
Bapuaurst Itr-P. MeroArt ceKBeHr{poBaHr4rr: Ceurepa, nr4poceKBeHupoBaHr,re,
HaHorropoBoe.
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1.8. IeHer[.IecKafl lruxeHepr{f
I-{elu, 3a/iLa,9w I4 sraIIbI reHerur{ecxofi nnxeHepur4 (fIrI). Cuoco6rr noryr{eHr,r,

reHoB ilnflTpaHcreHe3a. Pexovr6auaHTHaflI}ilt. KoHcrpyvrpoBaHr4e BeKropoB,uxBr4ilbr:
[IJIa3MI4AbI, KocMI4AbI, Qaroarte BeKTopbr, Qasrrara4rr, qeJrHoqHble BeKTopbr.

Bne4eHne pexou6raHaHrHbrx AFII( B KJrerKy-peur4rrrleHT. Or6op
rpauc QopMr4poBaHHbrx KJreroK. c eler<rzBHbre r4 pe[oprepHbre f eHbr.

llpuueHeHze fvI B MeAr4rIr4He: nonyqeHue 6erronrrx [poAyKroB, MoHo- 14

TIOJII'IKJIOH€uIrHIIx aHTI4TeJI, perorra6unaHTHbrx aHTr4reHHsrx 6elxon. ff{I(-soHAbr.

opraH r.r3M rr (f MO). Ilpo4yxrbr nr4raHr4fl , coAepxatrlz e I- MO.
1.9. [ocueHoMHas MeAr.ruHHa

EuorexHoJloras, ee 3Har{eH Ve l.nfl MeAurlr4Hbr. f eneruqecKr,r rrao4raQ uqupoBaHHbre

flepcueruzBbl npI4MeHeHI{{ B MeAr4rlr{ue n 6zogrrrrrecKr4e npo6renarr reHoMHoro
peAaKrI'Ip oBaHIar (clacreua CRI SPR/C as 9). Easu AaHHbrx ceru WsrepH er, coAepxaulr{x
nuQopuarluro o HyKJreorr4AHbrx nocJreAoBareJlbHocrflx.

llepconann3l4poBaHHa, MeAilrlr,rHa. (DapuaKoreHerlrKa. fenHa.q repailufl.
MonexynapHo-reHerllqecKue MapKepbr ouyxonefi . I-eHo4uarHocrr4Ka paxa.

ucxrroueuue).
ABO-cracreMe.

MeroAlt AI4arHocrrIKI4 reHHbrx HacneAcrBeHHbrx sa6orenaHufi: [pqMoe
ceKBeHrapoBaHr{e, IIIP, fiFlK-uzxpor{r4rrbr.

2. Onqax rr MEAI,TUUHCKA.fl TEHETI,IKA
2. I . 3arcoHoMepHocrlr HacJIeAoBaH r.rq [prr3Ha Kon. Bgau proAefi crsfifl reHoB
f eserzxa, ee [peAMer, MeroAbr r,r 3arar{ u. I u6pugoJrorr4qec xu?t artastus.
3axonouepHocrl4 HacJIeAoBaHufl npr4 MoHorra6pra4uoM cKpeulr4BaHr4pt. funoresa

r{I{crorbl raMer V. Eercona. Anarusl,Ipyrculee cxpeqnBaHrae: npqMoe r,r Bo3BparHoe.
3axouoltepHocra HacneAoBaHufl rrpr4 rroJrr,rz6pz4uoM crperuuBaHakr. ycronux,

orpaHI4r{I'IB€lIoIUI4e npo{BneHl4e 3aKoHon f. Meu4enq. IlnefiorporrHoe Aeficrnue reHa.
BHyrpuaruleJlbHoe B3auMoAeitcreue reHoB (nonHoe rr HerroJrHoe AoMr,rHr{poBaHVe,

cBepxAoMI'IHZpoBaHI4e, KoAoMI4HHpoBaHI{e V uLIIJIeJIbHoe
MnoNecrBeHHbre €urJreJrr4. Hacne4onaHr4e rpyln KpoBr4 rro
Hacle4onaHr4e MN rpyun KpoBt4 ra peayc-Saxropa.

MexallenbHoe B3arlMoAeilcrnrae reHoB (xonlunenreHTapHocrb, 3flr4cr€r3,
nonr,rMepr{r n s$Sexr rroJroxe ruun).

2.2. cuenJreHHoe HacJreAoBaH[e. Buo.noruq lr reHer[rKa rroJra
Onlnrt T. Moprana. CrIenJIeHr,re reHoB: rronHoe 14 HerroJrHoe. Kpoccr4HroBep r4

pexona6aual\Lrflnpl{3HaKoe. AyrocoMHble I4 roHocoMHbre r*py11rrbr cqenn eHufl..OcgonHrre
IIoJIoxeHI4f, xpotvtocol,tHofi TeopI4I4 HacneAcTBeHHocTI4. feneTr{qecKr4e U
rlr{TonofurrecKr,re KapTbr xpoMocoM.

flol rax 6zororu'{ecrufi rpI43HaK.llpraeuaxu, orpaHr.rqeHHbre H KoHTponnpyeMbre
IIOJIOM, CuelneHHbre c rIoJIoM 14 foJraHApaqecKr4e.

Oupe4eleuue, ara@SepenqupoBKa Lr nepeorpeAeneHr4e noJra B oHroreHe3e.
Oco6eunocru AerepMI4HaIIrrI4 rroJra y qenoBeKa: Qzsuxamusre, [poMexyrorrHiur v
coIIHElJIbHo-rIcI4xoJIorI4qecKue AerepMr{HaHTbr. fenHaq perynf,rlr4q roHaAoreHe3a y
qeroBeKa. X-uolonofi xporvruruH. funoresa M. fafioH o xeHcKoM Mo3aErIr43Me no
rroJroBbrM xpoMocoM€rM.
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2.3. lIsMeH rI It Bocrb. MyrareHe:. Penapaq[q reHerr{qecrco ro MareprraJra
I'IsueuquBocrb, ee BLIrbI. @enorzuv.tecKafl r,r3MeHqr4BocrL, naograSurar1lrr- u

vrop0osu, I4x MOII4IIHHcKI4e acrIeKTbI. Oesorouuu. Hopvra peaKrlr4r{ reHerr4r{ecKr4
AeTepMr4Hr4poBaHHbrx [pr43HaKoB.

fesoruluqecxa, r4sMeHqr4Bocrb : KoM6r4HarLtBHafl 3saqeHae1sr/^cDr rlJryltrH Lrrl nuu l- b : KoMol4HaruBHafl u Myra\uoHHafl . SgaqgHae
rorra6unarasHofi H3MeHr{HBocrI4 B o6ecue.{eHrar4 reHorr4[r4r{ecKoro pa-:Hoo6pa:ur
moAefi. MyraqnoHHa{ I43MeHrIHBocrb. Kraccu$LrKaqiafl r4 xapaKrepucrr4Ka uyraqufi
ro MyrI4poBaBIrILIM KJIeTKaM (reueparuBHbre 14 coMarr4rrecxue), rro xapaKTepy
I43MeHeHI'If, feHerl4t{ecKofo Marepl,Iana (reuurte, xpoMocoMHbre, MexxpoMocoMHble,
reHoMHbIe, Ill4TorrJla3Marl4qecxue), no [prlrrr4He, Bbr3Banurefi Myrarlurc (cuonrauHbre,
LlHAyrrHponauurre) v [o aAailTr.rBHoMy 3Hat{eHr4ro (uo;resnrre,

cpeAbr MyrafeHaMr,r.

Marepr,rana. Bra4rr penaparlur4:

3xcupecc-MeroAbl (uzrpo6uororr.{ecxufi nnrur6uropnrrfi recr farpu,
BbrrBJreHr4e X- ra Y-uoloBoro xpoMarrana).

llpenara,'rbHbre MeroAbr BbrrBJreHra{ HacneAcrnennofi rraroJrorr4r4. MeAraro-
3alaqr4I4 3Talbr.reHeTur{ecKoe KoHcynbTupoBaHue, efo IIeJrLl,

3. EIIOJIOI t4'I PA3BI,ITI,Ifl
3.1. PasMHox(eHr{e opraHH3MoB
PasNIHoxeHLIe - yHl4BepcuulbHoe cnoficrno xr.rBoro opraHu3Ma. 3nomoqux

cnoco6og pa3MHoxetnfl,. Eecuoroe pa3MHoxeHr4e, ero Br4Abr u 6uororn.{ecKoe
3HaqeHHe. lloroeoe pa3MHoxeHne, ero BHAbr u 6uolor[qecKoe 3HaqeHr,re. florosofi

TLLLAJ r{nlJ\rDclrrr1D.rfr./ vt llu a/larrrr4rrHUMy 3HaqeHl4to (tIoJIe3HbIe, HeI,ITpiLIIbHbIe,
npe4nue). @zsuqecKue, xl{Mar{ecKl4e v 6uororu.{ecKlre MyrareHHbre 6u*rop"r.
feneru.recK€ur oracHocrb 3arpr3HeHa, oKpyxarorqefi

Ycrofiqunocrr u penapaur4.rr reHerrar{ecKoro
3KcIII43I4oHHafl. pe[apaqufl, per,apauz{ IByueroqeqHbrx pa3pbrBon, SoropeaKTgBarlr4q.
AnruuyrareHbl. Polr HapylxeHr.rfi uexauu3MoB pelaparlr4rr B rraroJr otvu r{eroBeKa.

2.4. I enerrrca nouy.nrqufi
Bzororz.recxufi BLIA, ero Kpr,rrephr,r. llouyr flr\Lrs., ee 3Konorr4r{ecKafl Lr

reHerl4r{ecKa, xapaKTepucruKa. 3axou Xap4Ia-B afirulepra, eto npzMeHeHne Anfl
pacqera qacrorbl rerepo3IlrorHoro HocuTeJrbcrBa €LrrJrerefi a nonynqrluu lro4efi.

IlouynaqLroHHar crpyKrypa r{eJroBeqecrBa (4evrcr, usorrrur). Bru.flH7e
Myraqr4oHHofo npoqecca, Mr,rfparlr4r,r, v3onillkru, 4pefisa feHoB Ha reno@ou4
[o[ynrIIHI4 ruoAeff. Tunu 6palcon B nonyJrf,rlrrf,x r{eJroBeKa. Cueqra$z.recxoe
Aeficreue ecrecrBeHHoro or6opa B r{enoBeqecKr,rx [o[ynrrlr4rx.

feseruqecxufi uonulaopQl,I3M qeJroBeqecrBa, ero 6uororl4rrecKr4e, MeAr,Iqr,rHcKr{e
u coIII4anbHbIe acIIeKTbI. feHeruqecrufi lpy3, ero 6uororu.{ecKzur cyrrlHocrb Lt
MeAr4UI4 HCKOe 3Har{eHI{e.

2.5. Ienerurca qeJroBena

3aAa'IH reHeruKl{ qeroBeKa Ha coBpeMeHHoM 3Tarre. r{eroeerc KaK cneq}r@r,ruecrufi
o6ter<r feHeruqecKoro aHarrl43a.

ocHoeHHe MeroAbI :a3y.lreHufl, reHerr4Ku r{eJroBeKa: reHeajrorrEuecxuft,
6luaHeqonufi, qrarofeHerl4rl ecxuit, no[ynqqzoHHo-crarucrur{ecK uit, 6woxl,ttvtuqecxuitt,
MoireKyr_f, pHo-reHeTV rrecKae.

Mero4rt AI4arHocrHKH xpoMocoMHbrx 6onesHefi qeroBeKa (o6ruuoe,
cneKTpanbHoe z SNP- Kapr4orr,riluponanue).

npoqecc. f eprvraQpoAr4rr43M.
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3aronouepHocrl4 oofeHe3a u cnepMaroreHe3a y rreJroBeKa. Perynrqrax
raMeroreHesa (reuerHr{ecKail, ropMoHaJlbHafl, grrr4reHeruuecxax). Mop$onorr4qecKr,re r4

QynxquoHuulbHble oco6ensocru 3penbrx raMer r{eJroBeKa. OcerraeHeHue.
@eprr,reHrarl4BHrIe [poqeccbl npu oceMeHeHr4rr. I4cxyccrneHHoe oceMeHeHr.{e y
MJIeKoIII4TaIoqI4x. Onlo4orBopeHl{e, ero Sasrr u 6uororIa.recKa.fl cyrrlHocrb.
MosocuepMr4q vr tronucrrepv.ufl. @opur,rpoBaHr4e rroJroBoro 4ruopQrasnaa Lr

pa3AeJrbHonoJrocTH B npouecce 3Bonrour4r4.
Bcnouora:reJlbHble penpoAyKTr4BHbre rexHoJroruv B rrpeoAone:auu lecnno1ts. y

qenoBeKa.

4. ME IuLIII,THC KAfl trApA3[IT OJI O f ILf,
Ilapa:zrusu aHTaroHlacru.Iecrufi ctErra6uos. flapasurorleHo3. Mrar<po6zovr.

MeAIaIIIaHcxa"s [apa3l,lToJlon4r, ee qenu v 3a1arryr. KnaccuSuKarlur uap€BprroB.
KnaccraSuKarlr4q xo3reB napa3r4ToB.

XapaxrepHCTI4Ka cl4creMbl (([apa3r4T-xo3rr4H)>. MexanusMbr nepe ilaqu u ilyrr
rIpoHI4KHoBeHvrfl B opraHx3M xo3{r4Ha [apa3r4ToB. flaroreHuoe 4eficrnue u
cneqnQz'rHocrb [ap€BLITor. MopSo$usraororrar{ecKr4e u 6uoloruqecKue a1a-ltTa\vLr
rIapa3I4ToB. OrserHHe peaKIIIau opraHr,rcMa xo3qr4Ha Ha BHeApeHlre [apa3r,rroB.
Ilapa.:rarapHaf, cr,rcreMa.

O6rqze npeAcraBJreHr4f, o rrapa3r{TapHbrx 6oresHsx (unSexqzoHHbre,
I{HBa3IAOHHrIe, aHTpOrIOHO3HbIe, 3OOHO3Hbre, TpaHcMr,rccr4BHbre, [pLlpoAHo-ouaronrre).
Y'{eHrae E.H. llasJroBcroro o [pzpoAHofi o.raroBocrr4 6oresHefi.



(,
E(

A.
Fr

!4
r=*
o
,g

Z11
7(J
=()o.

!9414ts
rox

H*

&
0)

zr;

!dP,i
F}*'Har=cs pi

l1

-oE(J x>
!lUixF
.OOoi

(9iuO

96e
pN8
,3Ek
();,4

F

F

l<ql€ 3)s
t-!vIFTHIAH N
I:'E H
l9 $ 

=l5 > ($

lo {
l\o ^.*lE;'g

FF:()O-
fi t >.s
HAY
*vLo. x>6HF

E'E * !
h9 l\

Xii'=
dE ,A

el z*
AiiEX)S S E
-^Ha v*:!E()I-
g 9.X E
5 x 9aN;,a

O
,a I 0J
WL

rlHrE

H 5 5',;
aNH4gBUH
aH!A0)*<Y!?xEt.:acdvv
ts 3x 0(J >atr o;

ls!

l5 E'5
IlE E Flo.E sIp E Hl= > csIX o cn

lE g'5
<Lfi

E s x:
rHa
o.b I
9Xr:HIHF
F)S r !R9 s>'!,' L
dtvL

^ts )s
vd;
t-i(rz*
,qF
H.rr+
:, ,A * F
V^r-IEilF
"" 9.8 U
FXLI9 x tlo
UH!F * >rF

(-)i'_E
i E i.=
H 5 E'E
969En!U
CJ;J.FYox.-
.qGiLU
E 3E O
L/ >, tr .r;

lE E,x HIHJY!IFUHUlai N sleag:
IE E S F.IAU'F
I 

^ 
Ll iJ.,i

E o,x I
I=E(J

H !Ebsil! F >,t1
Nqo FOxVE,ds EB :

HQF

dtv.r.-HJA

^HAUd

=iiEE. E(*
c>'X : 6-
LE()U
A F 4 ;i-osz:,.i>'aaIx3UHHLF * >.ii
ai'o I
3 5 t.e
TIS'g

:Xsli'a
969E
HHE+

.!1<BSZv
ts 3x 0(J >\tr o;

Fo
(.)
F
o

F
c.)
Ho

lg:122\4l? s'XIE E Elo-E 5le E 5
IE E S
lo {
l\o ^ .-IE E'A
t*
l<Ltr

l6 s g,>
IE F ?lo.o E19 x FHIHF

F)S a k

=ocr}L?
-,ii,' =d+-t

/s9ditr5>{
_qFHrri+:. ,t t E
U^!^
+vitXLE0)F
'"g.EE
tl x 3d
UH!
F i >rtr

C)g'*H
i E 4.r4 t vE! q 

- H}}sFz,q5F8H
n!J!iUFE
XAFL,XQs4:zE H"F 9(, >.trrti

a
Foo
F
()
,a

o
E

erHa[ft3 ?roged
reHqIIeJrOJSOr^reJ N N C'I N

OX

o 130:rsrostr(BFi\f

Fri C€

xrsHdorudogur \o N I N N N I (-.l I

g14frxer € I I N

a
C)
F

o
a{
dld
O.
o

(B

cf)
d

E
L

\0

Fo

E

il
6)i

ol
=lat

ao
oq)o.>
'8S
lu p'vd
(g(6ts rvl

(t()!z>
H

!( c)

LFO-

!rxtoA
qFO
(g
Eo(.)vE
Etri SEph;tFv

REe€aEAta

o
t(3
(.)

E
ta

ao
0)

o

cq
Foo
I
q)

F

l+

tro
F

E(

cv)

(s,
O.

t(

Cg

o

>,
'g,

I

>'
F
>.
O.
F
U

(d

(.)
I

(Y)

A

g

>.-+
I

q
>'
Fv
>.
Fr
U

:^r

o
Fq)

o
F
C)

(g
z
o

o()

ti
0.)

oI

F
F-

o
E
F
0)

tr

aa

o
0)

Fo
C),
u
F

!

3o
q)
fi

o
;
0),
X
o()
o

ovo
rrwoJ'uusVsud dalrog o.l N ca -f, \n lr) \o

F(sq
o
(.)

Or

ei
trlr+rx
AA 

6H
EA;li tQAA
\JVlr v\

^svEiH*
=rilA ii
-)it
Fe Ci
- 

r+i I'r
flr
=tQ
-tt.)z
-A A-ts\J
r1 ,3

!''i ,sV.iEr=li iI!f 
^^'RI \ r-l

-t-,tt iJit4
\J F-L
hl .i!r*r 'X
.88
-i.i!J
rl ;^f_v
aai' \ai
4ElC'.\ J

d 

- 

.F-{iVEl-<5E3
-fiv\ ts(<;+qr/ !,Eltue
E9P l-rtq 

^\=\,
-iiHv 9'
:. -
=<>E
AC:Z rr
Frlt* i-iI! *r
rn f.l
+r c0Ar'
f,-a>,l,

f-l
F
U
E]

I I I



g ts,4 'a )SEEo
aH s
!, cg :l

o!,
\os 9't.-i
<LEi

6 g g,>
o-o x
I xF
H6HF+)!s a sz+o d
1L>, l-i ., =cE+-Li

Ji

H dl Z tsl
tX 

'JrH.iitsb't = xZE6F
oXUv
"X5e

!? x :foUH-
ii * >\F

C)
.3 () 0.)va
i E e.+
rJF'BgSEE
969EnHr^9?UF6XAFL.!1(ivu
ts 3S OU ;. H'B

HH6d
ZZiF!v
!!,BF.ai\o-
AH s E
!HHgESnthZwHrv:m+
6 U '' V
oiro\o -.- Edg c':
HHV

- F>l55bg 5 >.:,JIrFr6i\F
=v vF.XQ
E'E 

* 
H

E'E.,=1ioE 4
F!V!U
-ctzF
aqAb)s E X
,vIkFE()VOFEAJ
o9.X H 

=o^no X 5 -^ trL--Hq'' * >t o E

d'o P S
! E 2.= Z
&!s.*-EEEEE
l!F()EO.969no
B H H SB
E $E U.E
l, >tr a; tr

ta
F
Oo
Fr
0.)

g

o
F
o
o

:ailF
gHt
9dts,-
F<i{

Xoc.F
oilc

E g':*
* -\lLh:

i a.l c-r _H F >,'
*lrr'A:VXU
? xi
F^rF
5)N * E
*'L-is o E
oH )s
EiH>,4
LqH

!2'X E XiEdF
-LF--i,UV
FiXn Iox=o x i.'''
!H!' E >.t'o.ao()v4
i 5 Z.*
i q * E:!sv'a
!- F V *
V ii U F
11 *r^
O)PFYgXFE
.!103tzv
E 3F EU;,FA

Fo
c)
F
0)

Fo
0)
F

4

o
a.
t-
o
o

(n

o

c.)aE>.
0)E,-
.o.

C)F

(olj
ca+
{A
O-
o.t 5

UA

Fo
c)
F

*t

F
o
ts
o

E{

c)

0)

az
=>C]:
*F

lu
^o.0.)F

c0H
{AoXo-
\5X
UA

g
Fo
C)
F
o

oi

tr{
(d
(n
C)

(.)

(.)

!L
ooo\o
U

F
C)()
F

;g
oa
F
q)
Ho

(€
Ed

(,

0)

6JA5>
6)=
x3

11

.9
C)F

ouG
=Jr

o-cr-
LOF

OA

a
Fo
C)
F
C)
a

d
it
(s
rv)

C)

0)

o

{
C)()
(.)
\o
U

Fo
C)
F
(.)

q
F
o
o

F
(da
O-3
()

H

l=<A ,a )5,.x s1 ia
iEEFoE E
9$5t>(n
OHt
\os E'6
€bic)-4 |]. >ra
o.b ri8 "XE<)s * vF+o d
t1 L

d t v L

H

^HJtv d
Li(f)iaE

ll ifrL.HiH:. /t s EU^!ATEUFbhEU;xH9I x 3iF i >,Fo.ao ov,
l5 Z.=
qEEE
!iF()E!+69E
HHE*
,E 8.H x_e tr qEq/ >\tr o;

(.)

z
(,
14o

tro
C)
F
(.)
p

g

F(c
a

c-) N N v aa CA ot ca t.- N N o\ ra

CN N I 6l N N I N N (\ GI I N I €
6t

I N N ?a I I I I I t\

Fo

ots
>'

o
0),

O
C)()q
()
t(o

x

E(S
=6>r E'rry&h

&
!r
r--L

o
>.
c,

E
H.
o
Fo
a
)
E

a)L

E(

o()
(.)

E(

o
(.)

Fo
o;

X
p.
O
(.)

()
o

Fo
C)a

4

o
z
E(

z

ou
Fo
o

l<

CE

t
c)

q)
Lr

I

{q)

2

cl

ro

c)

q

E(

(B
na

(t
()
o
rd cQ'o

G)L

orQ
E()
o- )s
oO>:s

tz(o:o(fim

63

F
O

G)
A

E(

,

r4

o

cd
H

kl
O

o(t

(.)
o

o
H(tUE

o3(s
2
rr

Vo
q)
)
Fo
G)I

0)
Or

o
0)

C)e
3

z

Fo
m

0)
a
(f)

H
o
F

63

Fo
C)I

(s

o

o
cd
Y
Fo
ot-

(.)
ca

0.)

(s

Fo
C)A

F

tr
(vt

,1

()

O

H

F
>.

t<
ci
q)

o

O

o:
X E-r

=Ecto(s0)
Or l.O

m

(n

A

(.)

O

cl

a
q
F
(v)

I

c)
13a

()

2q)
o

v f- oo oo q
N N

N
N

cn
N

ca
N

+
N

(n
an

rn
N ?a c.) ca $

.f, I

I I



i(B
4
(B

ic)
:o
:ts
i c.)

:C)
iq

i>,:Y
.F

E
.F

14

t<

C)

o
J-

F^o,Yar \!Jtr(s'o-
0)rE(

'Ji ,6

o- .i 0)i- 6->r<F(s
C)Fd)tr^vo vo

r I ici F ') : 
:

: :g h x : d

=: io , a' c0 ,(.):v

, ,E ': dd:E 'a , b g s :E q ,:s 5 = E

.E F .E5 *' T3.
iE e e-,E, ;q ::tr :E( ,8>E H :En' silF:
E .H ,=u I.83x,t iH )E:
E :3 :Ps 8:HHO::E U :UB iE,ELF
E .5 iE$ Hi EHHi .

f :! .Bl ,9, E,R:H
=.:* E IXBEi $,f .E r( E

S .,f E E ,5,"8 A,E,,f,,

'!ao
F

C)
at
3
0)

la

l9ts

:g a
:F
,F'I

E A
.HV

\v*

:z)>'98>'>r{(l>"
Vi ar .r Vi
F. E'5 N
F.tsFEq1is4;(s: !Z :i (s,$i.x*

, !VY:
,i: 

^ 
F ,J'

H 
- 

!.

S(aQE*4:E = > C,o,$ E( 69*,. E O-L: VFL
VE6liC),H rE o)
H: g N H

,rU8. lo, s, tr ii,!),r>\o'HVA's='
)E, :E F )E:EEEE

1 V *E99E
&e H e-
E,E E UoY.Q o 1

H,d HH i

i--- .';. 
I

j:i
:]ii ca ; 

(v)r
:lijii

F
H

./)

o
3o
>'
X

Q

E(

()
v
a
Hx

()
C)

tr
H

H

ll . i ! , ,>ll : : ' : :S
ll . , i .E
ll i.t::H
ll : i ; 'H:CBI , . : r iE
|:ii F{
I , : ' : ,o
l.ii tr
I i i ,i::0)
| . , i j riI ' ; : , ,ot,| : : , : ::,{
i : . : : :Ed

i - : :6$
, , ; ; :c)

:i:O, , | , ,E.: !*: ; : iO
:H. :8' ,d

; iO' : iA., ,0): i :

: : Fi i A)
' i()i : .=

, iI; , ,E, E, , 'E' F!
i : |iri '(J:oi , tEf, ,O. , iq.t'
r F: : :O: : l4i : , C)

-i ,()! : .\Oq':F:,i^
:, , :vA. ,O, , ,U
9; ........................! : . . ..:Or ::--i-

;:r! :

5. , ,,,$ r) i

!!! . 19: r

ll. ; i \): :t,atit-

E. , iE, r

El e.r'or,\i , I

k! , i , iiri;i i

rrt-T'

(a

O.
F

v

z

a

oxooi
oXr!o !305!rosES

*i6

LrA
H*r
I,

Ht-t
\JH*r
H*r
rd
AA

3
Ur-l
-FUo
tl Rr

E(<tslQ
tt a6o3
AX
Fl-
=eirA:<

-trit+>t-4 ir-
tF)!>,i A
-YE) Li
:,{
-_z
-;l;i AvxEt,
i.i:S
,EE
vr.tsr \Jl1 .4I! ririx
9-)>5
<trlr-

?>
EF+
CEs<a
t(
U
rdlr)itil-t
Ed

F
r{
r=a

I

H*r
r!
trl
l*)

\n

xrsudoredoger

4r4rrxor

rqNor'ereYeud deltoll
N



t6

I4 H (D O p M A III,I O H I{ O - M E T OAI,Iq E C KAf rIA C T b

OcHonnaq:
l. Bnonorzq:

2020. - 203 c.

z. DeKldUr, b. A. -buonoruq : yueouuK AJrf, cTyAeHTOB yr{pexAeH%ir BbICTIIefO
o6pasonaHl4.s [o creqz€LnbHocrr4 <@aprraaqus>> lB. fl. Eexzur, O-.-f. I. Beruru. - 2-e

2. Eexzur, B. ,f. Eraonorprq yue6nrax BbICIIICfO

yr3A., r{cnp. u repepa6. - Bare6cr : BfMy, 2020. - 290 c.
3. MeauqvHcKafl 6uolorus u o6t\as, reHerr.rKa : yve6Hrax / P. f. 3axq [, ap.]. -Mzucr : Brrur. ruKoJra, 2017. - 480 c. - 3-e u3A., r{crp.
4. IlpaffiuqecKue 3a$aH:zfl rlo MeAr.rqzncxofi 6uororuu z o6utefi reHerr,rKe :

y're6noe uoco6ue. B 2 \.r1. r lE. B. r{anruucxal_ luAp.]. - Muscx : EfMy, 2020. -
174 c.

5.flpaxruqecKIle 3alLalrtufl rro MeAr4rlzncrofi 6uororuu z o6uefi reHerr{Ke :

yve6Hoe uoco6ue. B 2,t.r1.2 /E. B. r{auluncrat luAp.]. - Muscr : B|MV, 2021. _
176 c.

[onolnureJrbHafl:
l.Eexuur, o.-fl. JI. MeauqprlcKar 6uotorut u o6u\as reHerr4Ka : y.re6ruar 4rx

cryAeHToB Bblcluux yue6nux yqpexAeunfi rro cneutr€LJrbHocrr,r <Jleqe6noe Aeno> /
o.-r. JI. Eexuru,B. fl. Eeruur. - 3-e kr31., racrrp. r4 Aon. -- Bure6cx : BfMy ,2olg. -420 c.

2. Tefinop, [., rprau, H., crayr, Y. Euororzg I !. Tefilop, H. fpraH, y. crayr ;
nep. c aHrJr. - 13-e r43A. - Mocrsa : Jla6oparopufl zuauuir,2O2L - 1340 c.

3.Kapaceaa, E. LL ,9.I.oriurble opraHr{3Mbr : yve6no-MeroAr4r{ecKoe nocolue I
E.vr. Kapacena, B. 3. Eyrnunoncxui,r. - Muucx : E|MV, 2015. - 152 c.

4. Byrnunoncxzfi, B. 3. Euororus Arrfl cryAeHroB Saprr,raqenrurrecKoro
Qaxynrrera : MeroAtIrIecKHe peKoMeHA a\vv K [paKTr{rrecKraM 3a:rrflT:zfl.,v- I
B. 3. Byrnzroncxuir, JI. M. Cuqrar. - 2-e r43A. nepepa6.- Mnucx : EfMy, 2017. -
40 c.

TEMbI, tsbIHECEHHbIE HA CAMOCTO.STEJIbHOE I,I3YIIEHI{E
cTyAEHTOB

E }I OJI O f VIfl P A3 B }IT I,Ifl
OcHosul oHToreHe3a
IlepIao4Ia3a\krfl, oHToreHesa. Pors HacneAcrBeHHocru t4 cpeAbr B oHToreHe3e.
flpe4sHroruufi [epr4oA oHroreHe3a. 3u6praoH,LrrbHoe pa3Br4Tr4e, eto

xapaKTepkrcrvna: o[noAorBopeHze, Apo6neHze, racrpyJrflr\Lrfl, rr4cro- r4 opraHoreHe3.
3apo4urueBble o6oloqrn. feHua.a peryn rlr4r eur6paoH€LrrbHoro pa3Br4Tua. 3Ha.reHrae
oofln€BMaru'recxofi celpefalluu, Torr.rnoreHTHocrr4 reHoMa 3r4rorbr, uz6upare.nrgofi
3Kcnpeccur{ feHoB. Bsaunao4eficrnue qacrefi pa3Br,rBaroulefocq opfaHr43Ma.
3rra6prEoHaJrbnu I,IHAyKIII4fl, rr,rop$oreHerr.rqecKr{e rroJrq, rpaAHeHT $usuonoruqecrofi

Jlnrrparypa

yue6.- MeroA. noco6ne / B. B. [anu4oa [, lp.]. - MzHcx : E|MV,

aKTr4BHocrr{, rro3r{qr4oHH€ur rzu$oprraarrr4q KreroK 3apoAbrlua.
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KpuruuecKl4e rIepI4oAbI BHyrprzyrpo6uoro p€r3Br,rruq qeroBexa. TeparoreHHbre
Saxroprr cpelbr olura:rius qeJroBeKa. Bxral 6enopyccrax yrreHbrx B pa3Btrue
TeparoJlorl4rl qeroBeKa. Polr $axropon cpeAbl o6urlaunx qenoBeKa n e1,r6puoreHe3e.

f[ocrsna6pI4oHuulbHoe pa3Bl4Tr.re, ero flepr{orbr. Pocr u pa3BHT}re opraH u3Ma.
Brusnue Qaxropon sHerrHefi I{ BHyrpeuHefi cpeAbr Ha pocr Lr pa3Burrre opraHr{3Ma.
KoHcruryuua rreroBeKa u
locTHa'uzubHofo oHTofeHe3a.

ee MeAr4rIt4HcKr4e acneKTbr. Kpurzuecxue nepr4oAbr

I\{onercynrpHo-reHerl4qecKl4e ocHoBbr crapeHr4fl. feponroJrorr4, pr rcpprurpnfl.
KrunuqecKafl 14 6uorouE IecK€uI cMeprb. Peauunaaqvfl v ee 6uororr4qecKr4e acrreKTbr.
Mopan*ro-3Tr4r{ecKze upo6reMbr gBTa Ha3vv . E uororuqec Kuur grzKa.

fliloBvtTbIE O PIAHI,I3MbI
,B4onnrocru yHl4BepcanbHoe v pacflpocrpaHeHHoe qBreHHe B xusofi

rrpr4poAe.

-fl4onurure rpu6rr: MHKpo- u MaKpoMr{uerbr. Muroroxcvt1br,
xapaKTepurcrrKa, MexaHH3Mu 4eficrnux. OrpanneHr,rq Mr..rKoroKcr{HaMu, Mepbr
upo$ulaKrr4Kr{.

-fl4onzrrre pacreHl4fl) vx rcracczQvKarlrl.rr. @urororcLrHbr, r4x xapaKTeplrcrgKa,
MexaHI{3Mrt 4eficrnux. Kapu4Ha orpaBJreHr4, r{eroBeKa fl.{oBr,rrbrMr4 BoAopocJrsMr,r,
nnayHaMl4, XBOITIaMI, [anoporHr4KaMLr, rOnOCeMeHHbrMpr pt rroKpbrroceMeHHbrMr4
pacreHurMl4. IIpo$ulaKTlIKa orpaBneHr4, cAoBraTbrMu pacreHr{-rrMlr. -f,4onurue
pacreHHf, KaK I4CTOTTHUK neKapcTBeHHofo pacTr,rTeJrbHofo cbrpb, r4 r4x oxpaHa.

Kn ac c u Q uKawrfl sAoBI4TbIx xraBorH brx. Xapaxrepucrr,r Ka 3ooroKc r{Ho B.

-fAonurue xI4BorHbIe, [peAcraB:aTerru rurroB: Kuure.rHorloJrocrHbre,
rfuesuc'roHorl4e ra Xoplonrte (rraccu XpxqeBbre u Kocrusre pu6rr,3euuoeo4Hbre r4

Ilpecurlxaloqzecr).
@usllorornqecKafl xapaKTepucrvKa roKcLtHoB 6ecnoseoHor{Hbrx (nae4ysrr,

uayxoo6pa3Hble, nepeiloHtlaroKpbrnbre) u nosnoHorrHbrx xuBorHbrx (prr6rr, a.vr$u6uu,
peutulltu), zx AeftcrBrIe Ha qeJIoBeKa; nepBa{ noMorrlb r4 Mepbr upoQunaKTprKr4
yKycoB ra orpaueuufi.

3ooroxcuHu KaK IacrorlHr4K

vtx
ux

fl AOBT,ITbIX XI4BOTHbTX.

ET4OCOEPA U IIEIOBEK
OcHosHrte 6uororu.{ecKr4e cr,rcreMbr

ocQepa.
qeJIoBeKa

3mororu'{ecxa.fl aa@SepeHrluawfl qeJroBerrecrBa Ha aAarrrr4BHbre rr4rrbr nroAefi
t4 r4x uop$oQra3r4oJrorrar{ecKr4e xapaKTepucrzrKr4. CI4CTCMbI

HayKa oxIasHeo6ecrerreHuf, KaK KaTefopr4H aHTporroSKoJroftrr4.
3AopoBbe rreJroBeKa. OcuosHue Samopbr 3AopoBLq: parluonalruufi o6pas >Kr43Hvr,
nI4KBI'IAaLII{, BpeIHbIx npHBbIrIeK, ABLIxeHHe, SzazoJrorr4r{ecKu clatascrapoBaHHoe
ilIlTAHttE.

34oponre u
Bareororuq

SapuaxonorHqecKr4x cy6cranqrafi. Oxpana

6 uoc S epno - 6 uoreo qeHorr4qecKo ro
ypoBHq opraHr43ar{Hpl xr4Boro : coo6ulecrBo, 6aoreoqeHo3, 3Koc ucrety1a, 6u

Sxolorug qeroBeKa, ee 3a1avtu. Yponuz 3Korofr{qecKr4x csqsefi
(uugueuaya-uru rrfi , rpyn rroBofi ra rn o6 anr n rrfi ).
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ME T OAI,TqE C K}IE PE KO MEHI AIELKI TIO OPTAHH3AIIUU I,I BbITIO JIHE HIIIO
C AMOC TO.fl TE JIbHOfr PIS Orrr CTYAEHTOB TIO YqrSgOfr ru,IC qUIJII,IHE

o6yuarorqvv.ncfl Ha:

npopa6orKy reM (nonpocon), auneceHHbrx Ha caMocrorreJrbHoe r43yr{eHr4e;
I43yqeHI'Ie reM I4 npo6leu, He BbIHocI{MbIx Ha JreKUr4uu taloparopHbre 3aHflTktfl;

Bpeur, orBeAeHHoe Ha caMocrof,TeJrbHyro pa6ory, Moxer I4crloJlb3oBarbc{

rroAroroBKy K neKuuflv, vt la6oparopHbrM 3aHflTtrflM;
rroAroroBKy K 3K3aMeHy uo yve6nofi 4rEcqi,r[nr4He;

perueHHe 3a&al{;
BEIloJIHeHqe I4ccJIeIoBareJrbcKLIx I4 TBopqecrax sa4aurafi ;
[oAroroBKy reMarr{rre cKr4x AoKn aAoB, p esep aroB, rrp e3 e ur aryui,t;
BbInOJIHeHI4e np aKTLIq e CKllx ZagauUit;
KoHcrreKrrrpoBaHrae yue6nofi nr4Teparypbr;
cocraBJrenue o6sopa HayqHofi lureparypbr no 3aAaHHofi reue;
o$oprranenue uHQopMaul4oHHbrx r4 AeMoHcrparluoHHbrx Marepr4zuroB (creu4u,

flJraKarhl, rpa@zrca, ra6luqrr, ra3er6r ra up.);
cocraBJleHlle reMaua.Iecxofr no46opru nr{TeparypHbrx }rcror{Hr4KoB, r4HTepHer-

I4CTOt{HI4KOB.

ocnosHrre Qoprvru opraHn3aultll caMocrosre.nurofi pa6orsr:
HatrvcaHue r{ npe3e HT a\ufl. peQepara;
BbrcTyrrneHue c AoKnaAoM;
r{3yr{eHl,re reM r{ npo6rieu, He BbrHocuMbrx Ha neKr{r4u;
KOMnbrcTepHOe TecTHpOB aHUe;
LI3|OTOBJIeHI4e AI4AaKTI,IqeCKI4X MaTepl{turoB;
rroAroroBKa v yqacrr.re B aKTVBHbrx Sopnrax o6yveuvr.
Kourpo.nb caMocroqreJrbHofi pa6oru Mo?r(er ocyuecrBJrflercfl B Br.rAe:
KoHrponbuofi pa6oru;
o6cyx4euza peQeparoB;
3arqr{rbr yve6uux zaaanuir;
OIIeHKI4 ycrHoro orBera Ha Borrpoc, coo6rqeHLrr, AoKJraqavnupeureHu, 3a1aril4;
rpoBepKr{ pe$eparon;
krHilLtBLr4yalrsofi 6 eceAu.

Ilrpoqrnr [c[oJrb3yEMbrx cpBAC TB AI,IArHoc r[rK]I
ltt guarHo crr4 Kr,r KoMrr ereHrla ft ucn onb3yrorcq cn eAyroqu e S op rr,r u :

Ycrnaq Sopna:
ccr6ece4oBaHvrfl;

AoKJraAEr ua xoH$epeHrlr4rx.
flucsnaenuar Qoprvra:
TCCTbI;

KoHTponbHue pa6oru;
peQeparu.
Ycrno-uucbMeHHan Qopvra :
oTqerbl IIo ayAktropHblM [paKTr4.{ecKHM ynpaxHeHr4.rrM c r{x ycrHofi saulurofi;
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oTqeTbI IIo AoIvIauHI{M npaKTI4rIeCKI{M ynpaxHeHl{flM C I{x yCTHOfi SaUlUrOfi;
3K3aMeH.

Texuuqecrcafl Qopnaa:
sJreKTpOHHbre TecThI;

3JreKTpOHHhre npaKTr4KyMbr.

llcno"ur3yEMbln METoAbr osyqEHr4fl
IuuefiHrrfi (rpaAIEqraonusrfi) MeroA (nexqua, npaKTuqecKr4e zautrut);
aKTrrBHbre (unrepaxrunnrre) Mero.qbr :

upo6nerrauo-opveHrupoBaHHoe o6yueHue PBL (Problem-Based Learning);
KoMaHAHo-OpueHrr4poBaHHoe o6yveuze TBL (Team-Based Learnirg);
Hayr{Ho-opl4eHrl4poBaHHoe o6y.reHrae RBL (Research-B ased L earning).

TIEPEIIBHb TIPAKTI,IIIECKI,IX HABbIKOB
1. Pa6ora c olrrrqecKl,IMl4 npra6opanru (r.yrra, cnerosofi rraraxpocron).
2. Peureruae 3aAarr rro MoJreKympnofi 6uoloruz.
3. Peurenue 3aAaq Ha reHerr{rrecKpIe 3aKoHoMepHocrr,r HacJIeAoBaH;g,fl

HOpM€LnbHbIx I{ rlaroJlofllrlecKux [pI43HaKOB, CIIerrJreHHOe C TIOJIOM HaCJIeAOBA]F^]rre.

4. CocrasJIeHI{e u aHanrvr3 poAocJroBHbrx: onpeAeneH:ze rarila HacneAoBaHLrfl
sa6oresa Hr4fl , y craHoBJreHHe reHorr,rfloB Bcex qJreHoB po4oclonnofi .

5. Perueuue 3aAaq Ha pacrler r{acror reHoB r4 reHorurroB B rrony ilflr\uflxmo4efi
uo Qopuyne 3aKoHa Xap4ra-Bafiu6epra.

6. Onpe4eJreHr.re X-uolonoro xpoMarrlHa.

fIEpErrEHb pICfroJIb3yEMOf O OEOPyAOBAHI,Iq
Ceerosofi MI,IKpocKorI, yue6no-uarnf,AHbre noco6ux, Mr{Kpolperaparbr,

3neKTpoHorpaMMbl, KoMllbrorepbr, KoMnbrorepHble ceru, Mynbrr,rMep.uit:e1ax
ycTaHoBKa, TeJreBr43Op.

IEPETIEHb JIEKTIUfr
(pn oqHofr rurEBHoR oopMbr rroJryqEHr,tfl onpA3onanrar)

1. llorox BerrlecrBa H 3Heprr{r{ B KJrerKe.
2. florox reHerr4rrecrofi raHQopvrarlur,r B KJrerKe.
3. 3xcnpe cckrs, reHoB. 3uureuerzrca.
4. fenerzqecK€lf, r4HxeHepur.
5. llocrreHoMHa, MeAuuuHa.
6. MyrareHe3. Penapaqu, reHerr{qecKoro Marepr{zlna.
7. feneruKa qeJroBeKa.

8. PasNdHoxeHr,re qenoBeKa. flyrz npeoAone sus leclno Ar4s,.

9. Ilapasnrr43M xair Sopua 3KoJrorr4r{ecxr4x csqsefi B npr,rpoAe.
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[EPEqEHb JIATOPATOPHbIX 3AHflTIIfr
$ns ornrofr 4nrnnofr @opMbr [oJryrrEHr4fl oBpA3onanux)

1. Meauql4HcKa, 6uororus KaK HayKa, ee pom B rroAroroBKe Bpar{a. flpe4uer,
3a4al{v I,r MeToAbr ulrToJlofr,ru.

2 . Crpy rcrypu o- Qy n rqtroH €LJrbH afl, opt aHLr3a\krfl KJr erKu.
3 . C rpyxrypuo - Sy Hxrlrro H€rnbHaf, opraHr4 3arJarfl reHoM a.
4. Krero.rHrrfi qnu.
5. Ilorox reHerr4qecxofi unsoprraarlur4 B KJrerKe.
6. PerynrrlL4{ 3Kcrrpeccuu reHoB y rpoKapnor r4oyKapr4or.
7. fenouuxa. MeroAbr r43yqeHuf, AHK.
8. fenerzqecKa, r,rHxeHepr,u.
9. 3aronoMepHocrl{ HacJIeAoB aHufl rrpu3Haxos. B ea[Nrogefi crnne reHoB.
10. cqenneHHoe HacneAoBaH:ae. Buororus pr reHeruKa rroJra.
I 1. I4sMeuqnBocrb.
1 2. feneu4Ka rony riltuia.
I3. feneu.rKa r{enoBexa.

I 4. Pasr\aHoxeHr,re opraHr{3MoB.

TIEPBTIEHb JIEKIIUfr
(l,ttg 3 A o rrH o fr o o p vr hr rI o JI vrr E H lrq o E p A 3 o n a nna )

l. Opranu3alp4fl rroroKa BerrlecrBa Lr 3Heprr4r4 B KnerKe.

TIEPETIEHb JIAEOPATOPHbIX 3AHfl TUfr
@,1fl, 3 A o q H o II o o p vt hI tt o JI y rr E H I,I fl o E p A 3 o n I n nr )

I . CrpyxrypHo-Synxqt4oHarrbHa.r opraHu 3apfl reHoMa.
2. llorox reHerzqecxofi unQopnaarlr,rkr B KJrerKe. Perynrqraf, oKcrrpecculr reHoB

y rpoKapuor u syKapHor.
3. 3axoHoMepHocrn HacJIeIoBaH:afl npH3HaKoB. BsauN,roAeficrsue

reHoB. CrlenneuHoe HacJIeAoBaHr,re. Buolorug r4 feHerr{Ka rroJla.
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3ane4yrou1r,rfi xaQeapofi 6uororzu yqpexAeHll
o6pasonaunr
MeAr4rlr4Hcxafi

<<Benopyccxrzfi rocyAapcrnennrrfi

6uororiaqecKr,rx

[oqeHr xaSe4pu 6uororuu yqpexAeHu,
o6pasonauur <Benopyccrufi rocyAapcrseuurrfi
MeAr{ur4Hcxuir. yHr{Bepcl4Ter)),

6uororv.recKl4x HayK, .qoueHT

KaHAr4AaT

O$opu.neHr,re yue6uofi npotpaMMbr Lr corpoBoxAaroqr4x
coorBe rcrByer ycraHoBJreHHbrM rpe6onaur.rru.

lexaH Sapvraqenrr,rqecKoro Qaxynrrera
yqpexAeHr4, o6paeonanua <Eenopyccxufi
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