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TI Ofl C HI,ITE JIb HAfl 3ATI LI C KA
<MeAnuuHcKa.fl 6uororflq v o6ulas reHerr4Ka)) yue6ruar_ Aucq;,zr;rnilHa

ecTecTBeHHo-HayqHofo MoAyJI.fl, coAepxaua, cr{creMaTr,r3r4poBaHHbre HayqHbre
3HaHzfl o crpyKTypno-SynKrlr4oH€LnbHofi opraHn3arJar4 xzsofi v,arepvu 14 qeJroBeKa

KaK HeorbeMJleuofi e€ cocraBJrflroulefi B acrreKTe norpe6Hocrefi conpeueHHofi
MEAI,IIII4HbI.

I-{enr yue6nofi Atrcr\r4rtrtuu <<MeAr.rrlr4HcKaq 6Iaororuq n o6ulax reHerl4Ka) -
SopurapoBaHr4e 6asosofi upoQeccraouamHofi KoMrereHrlr4r4 Anfl ArrarHocruxr4
HacneAcrBeHHblx v BpoxAeHHrrx sa6orenauuit, tapa3r4TapHbrx za6otenauuit, vx
JreqeHr4{ ra upo$unaKTr4Klr.

3a4a'tu yue6nofi Ar4cur4rnuurr <MeAr4ur.rHcKa, 6Hororns vt o6qas reHeruKa)
cocroflT e SopurnpoBaHLrvy cryAeHToB Hayr{Hbrx sHaHrafi o6:

ocHoBHbIx roHqrr4f,x rlr4ToJrorr,ru, MoneKynqpnofi Lr xrero.rHofi 6uororuu,
feHerr,rqecxofi r4HxeHepuu, reHerr4Kpl, 6nororuv pa3BrTr4fl, I4 Teopr4r{ 3BoJrrorlr4r,r,

rrapa3r,rTonorul4;

MexaHI43Max xpaHeHufl,Lrpeurv3aL\LrLr reHerr4r{ecxofi un@opvraryuvy [poKapr4or
v syKapvoT; MexaHr43Max TpaHcfeHe3a v reHoMHoro peAaKTLlpoBaHVs.; trpkrqvlJax LI

MexaHV3Max pa3Bl4Tufl. Hacrre.qcrBeHHbrx, MyJrbru$axroplt€LrrbHbrx v tapa3urrapHbrx
sa6oresaHlafi qeJroBeKa; reHeruqecKr.rx ocHoBax peaJwaa\vpr HacneAcrseHHofi
ra H S opu aur4u B np oue c c e r4HAt4BVAyiur bHoro pa3BrTr4fl r{ en o B e Ka ;

saxHefiuux KrnHr4qecKux [porBneH]rrx [pr4 rrapa3r,rro3ax, cuoco6ax I4x

AaarHocr vKV 14 upoQnnaKTr4Kr4 ;

MyrareHHbrx, TeparoreHHbrx 14 KaHrreporeHHbrx Saxropax; [prIpoAHblx v
aHTpon oreHHbrx Saxropax, BJrr4morq vx Ha 3AopoBbe qenoBeKa;

ylaenufi r{ HaBbrKon, ueo6xoAr4Mbrx Anq:
perxeHlrf, czryarluoHHbrx 3aqaq ro MoneKynflpnofi 6uororzu, o6u1efi 14

MeAr4rIr4 H cxofi f eHerI{Ke, rap a3vronorrlr4 ;

pacr{era qacToT feHoB }r feHorr4rroB B norryurlr4rx nrcAefi uo QopuyJle 3aKoHa

Xapara-B airu6epra;
nocTpoeHll kt aHuwr3a poAocnoBHblx r{eloBeKa, 3aKJItoqeHWfl. o TIIIIe

HacneAoB aHr4fl. H BeporrHocrr4 poxAeHl4s 6oruuoro pe6 euxa;
paspa6orr<u peKoMeHAarynk tro r4crroJrb3oBaH]rro MeroAoB rlpeHaranrHofi

AI4 af H OCTI4KI4 H aCJI eACTB e H HOI'I n arOJI OII"II{ r{ eJI OBe Ka.

3ua:aut, yMeHr,rr, HaBbrKr4, [onyqeHHbre [pr4 :n3yqeHrur y.re6uofi AIlcIIunnI{HbI
<MeArarluHcKar 6uororuq il o6ula.s reHerr4Ka), ueo6xoAuruu Anfl yc[elxHoro
v3y.teHprfl cneAyrour4x yue6uux Arrcur4rrnr4H: <<fucrororzr, ql,ITororuq,

srvr6puolotvfl>>) <<BuolorprqecKafl xr,rMrlr>, <Mnrpo6Lrorotvs., Bl4pycororl4s,
prMMyHonorr4r)) <<3un4errar4oJrorr{fl), <O6uraq xvpyptvfl>>, <AepuaroBeHepoJloruq)),
<Irln0exqr{oHHbre 6oresHr4), MoAynefi: <fle4raarpvqecKrafi nao4ynu, <<BuyrpeHHl4e

6oreeHI,I).
CryAeur, Marepr,r€Lna y.re6nofi

AHCIII4NJIil HbI, npoSeccuoua"nrsofi
KoMrrereHrluefi: pa6oram c orrrr4qecKr,rMr4 upu6oparvrl4, cocraBrqrb poAocnoBHyro
r{eroBeKa, peurarb 3aILaY.u [o MoJreKynapnofi 1uotorvv, o6ulefi u MeArlquucxofi

AonxeH o6raAat cneAyroulefi 6a:osofi



reHerr4xe, ilapa3trroJrorr,rr4, pacrro3HaBarb Bo36yAr4Tenefi rrapa3ttrapHbrx za6orresatuil
H UX [epeHOCqr4KOB Ha MaKpO- r4 Mr4Kponpe[aparax.

B pesynsrare H3yr{eHI'Iq yue6nofi AI4cIII4IInuurt <MeAI4UI4HCKa, 6HOlOrus u
o6uaq reHerr4Ka) cryAeHT AonxeH

3HATb:

o6ute6uonorr4qecKr4e rrpoueccbr, pacKpbrBarcrque cyrrlHocrb xr,r3Hr4 Ha

pa3n r,rqHbrx ypoBHfl x opfaHr43awll xr4Bof o ;

IIOJIOXeHLIe qenoBeKa B CI4CTeMe rrpr4poAbr, OCO6eHHOCTr.,r efo KaK

6nororn.{ecKoro I4 coIII4€LJrbHoro cyqecrBa v ero B3ar{MoorHorrreHr4, c orpyxalorqeft
cpe4ofi;

[poqeccbr rroroKa BerrlecrBa, 3Heprr,ru u uu$opua\w B KnerKe;
MexaHpr3Mbr perynfl rlr4r4 reHHofi oxcnpe ccvr4;
MeroAbr rpaHcreHe3a, reHoMHoro peAaKTr{poBaHraf, u reusofi Tepaililr4;
3aKoHoMepHocrr,r HacneAoBa:r;afl Su:uonorr4qecKr4x v rraroJrorr,rqecKr4x

rrpr43HaKoB y qeJroBeKa;

ocHoBHbre Br4Abr r,r3MeHqr,rBocTr4 H r{x [poflBJreHr4fl y qenoBeKa;

Brr4qHue reHerur{ecKrrx Sar<ropon Ha 3AopoBbe rrenoBeKa;

MeroAbr Ar4arHocrr4Kra HacJreAcrBeHHux 6oresnefi ;

oco6euuocru pelpoAyKur{u r{eJroBeKa kr cBr3aHHbre c Hefi 6uoeruqecKlae

upo6reumr;
oco6eHHocua su6pr4oH€urbHoro r4 rrocreu6puonanbHoro oHToreHe3a qenoBeKa;

6uororuqecKr4e acrreKTbr crapeHlrf, r,r cMeprr4 ;

Sranorene3 cucreM opfaHoB qeroBeKa, MexaHr43MbI Bo3HI4KHoBeH:afl

oHroSranoreHerr,rqecxra o6ycnoBJreHHbrx nopoKoB pa3BLrrttr,;

oco6esnocrr4 pereHepartnvr y qenoBeKa; npo6neMbr rpaHcnJIaHTaIruI4 opraHoB I,I

rrauefi;
o c HoBbr ro Me ocra za, luopurMol of I{r4 14 vx Me AuTIII,IH cKI4 e ac rIeKTbI ;

6uororu.recKr,re r4 MeAr4rIr,rHcKI4e oco6eusocrrl gKoJIorI4I4 rIeJIoBeKa;

Sopurr 6uoruqecrnx cnssefi B [pr4poAe; B3aI4MoorHoIrIeHI,L r.apa3r4Ta v
xo3qr4Ha Ha opfaHI43MeHHoM I4 nonynrul4oHHoM ypoBHqx;

oco6eusocrra rraop$oJrorr.rr4, rIr4KJroB pa3Bkrrkrfl, nyrefi 3apaxeHl,Ifl r{eJIoBeKa,

rlaroreHHoe 4eficrnue ocHoBHbIx \apa3v'turrlecKl4x rlporl4croB, TeJIIMI,IHToB v
I{JIEHI4CTOHOII4X; MCTOAbI AI,IA|HOCTHKI4 14

:a6onenauufi;
ocHoBHbre rpynnbl rAoBI,ITbIx opfaHI43MoB;

werb:

npoSunaKTI{KI4 BbI3bIBaeMbIx r4MLt

peruarb cI4TyaIII4oHHbIe 3aila-uyt ro MoneKyupnofi 6uoloruu, o6ulefi pt

M eA r,r rlr4 H c ro fi re H e rI,I Ke, ilap a3:,zrro n o rz 14 ;

AaBaTb peKoMeHAa\vH rro ucrroJrb3oBaHl4lo MeTOAOB llpeHaTanrnofi

Ar4arHocrr4Ku HacJIeAcrBeHHofi narolorl,Il4 r{eroBeKa;

paccquTbrBaTb r{acToTbr feHoB r.r reHoTr{rroB B rlonynilJt4flxnroAefi uo QopNayne
3aKoHa Xapau-Bafi u6epra;

npoBoAI4Tb cpaBHuTenbHyro xapaKTepI,IcTI4Ky CTpOeHI,Ir, trPO{eCCOB

xr43HeAefTeJrbHocTr,r, poJrr{ B npr{poAe opfaHI43MoB, IIpAHaAneXaIUI4X K pa3HbIM

TaKCOHOMITqeCKI4M rpy[IaM ;



orrpeAenflTb npnqr4HHo-cneAcrBeHHbre cBfl3l{ MexAy crpoeHl4evr, SynrqvrflMhr
opraHenn KJrerKrl kr sa6orenaHkrflMp\ Bo3Hr4KarcrrII4MI,I rtpz HapyIxeHI4I4 ktx

SynxuuoHr4poBaHnfl;
rrpr4MeHflTb 3HaHr4, o6 ocHosHbrx MeroAax Ar,rarHocrttKtt t4 upoSulaKTI4KI{

za6oleoaruwi1 BbI3bIBaeMbrx r,apa3uruqecKllMu rrporl,IcraMld, teJIbMHHTaMI4 vt

r{JreHHcroHorr4MI,I s cnoe fi upo Qec czoual rsofi AeqrerbHocrl4 ;

B.rraAeTb:

HaBbrKaMz pa6oru c onrr4qecKhMr,r upz6opavrn (nyua, cseroeofi uurpocxon);
H aBbrKaMr4 no cTpo eHIdfl v aHaJrut3a I{AI,1o fpaMM rI en o B e Ka;

HaBbIKaMr4 rrocTpoellltrfl.v aHuwrca poAocnoBHblx qeJIoBeKa, 3aKJIroqeHVfl o Tldile

HacneAoB atus. r4 Bepofl THocr[I poxAeHl4s 6orusoro pe6enra;
H aBbr KaM v [vrar HocTI4 KI4 rI ap a3 I,ITOT O ruq eC K]IX M 14 Kponpe[ apaTo B ;

H aBbr KaMr,r orrp eAe ileHufl, X -n oro noro xpoM arlaH a.

B paMKax o6patoeareirbHoro rpoqecca no AasHofi y.re6uofi AI,IcIII4nnI4He

cryAeHT AonxeH npuo6pecrra He roJrbKo reoperl{qecKl4e 3HaHvtfl, [paKTHr{ecKI,Ie

yMeHr4s r{ HaBrIKI,I rro cnerll4ilJlbHocrr4, Ho I4 pa3BI{Tb csofi IIeHHocrHo-JII{r{Hoctust[,

.qyxoBHbrfi norenquan, c$opMr4poBarb KaqecrBa rrarpl4ora LI rpaxAaHr4Ha, roroBoro K

aKTprBHoMy yrracrkrro B gKoHoMrauecxofi, npor43BoAcreeHHofi, colll4zulbHo-Kynbrypuofi
u o6qecrseHHofi xI{3HI,I crpaHbl.

Bcero Ha r43ytreuue y.re6uofi Ar,rcqr{nJILIHbI orBoAI4Tcr^ 216 aKaAeMI4tIecKI,Ix

r{acoB. Pacnpe4eJreHr4e ayAr,rropHbrx qacoB rlo BI4AaM zaustuit: 16 qacoe nexqrafi (n

roM rrucre 5 qacoB yupannrerr,rofi caMocrof,rerrsofi pa6oru (yCP)), 70 qacoB

na6oparopHbrx zauttttit, 1 3 0 .racos caMocrosremHofi pa6orrt cryAeHra.

flpouexyror{H€L arrecrarlr4, rrpoBoAkrrcfl. B coorBercrBvrv c yve6nuM TIJIaHoM

ro cnerlr4anbHocrl,I n Qopue 3arlera (l cevrecrp) ra exsaMeHa (2 ceuecrp).
(Dopua [onyr{eH[a o6pasoaaHnfl. - or{Ha, AHeBHar.

PACIIPEAEJIEHIE BIOAXETA yqEBHOTO BPEMEHII
TIO CEMECTPAM
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T E MATI4TI E C KI4II TI JIA H

HauMeHogaHr,re pa3Aena (relru)

Ko,ul.IecrBo qacoB

ay.ur.rropHux gausrufi
,'feXqUfi
(e r.u.
YCP)

ra6oparopHux

1. Morercyrfl pHac [r KJreroqHac 6[oror[s 8 20
1.1. MeArarruscxas 6uororzs KaK

loAroroBKe Bpaqa. flpeguer, 3araqu
HayKa, ee poJrb B

MeTOAbr rlr4Tonofr4r4t4
2

I . 2 . Crpy rryp Ho- 6y H Kux o H ir,'rb H a, op raHr43aur4.,r KJr erKr4 2

1 . 3 . CrpyxrypHo- fiyHKrrr4oHaJ'rbHa, opra Hnsa\ufl reHoMa 2

1 .4. Kreroqnrrfi rIrzKJr 2

1.5. Ilorox reHeruqecrofi lru0opMarluu B KJrerKe 2 2

1.6. Peryrqur4, 3Kclpeccr4r.r reHoB y npoKapuor lr gyKapl4or 2 2

1.7. fenorr,ruxa. MeroAbr r{3yqeHrar lHK 2

I .8. feneruqecKa.f, r4HxeHepr{.,r 2 2

1 .9. OuuxcHbre rexHoJrort4 u. Mo,reryffrpuo-reHerrrqecKr4e
MeroAbr B HayKe 14 MeAprrlr{He

2 4

2. O6uaq [r MeAHrIrHcKaq reHerrrKa 16

2.1. 3aronoMepHocrr.r HacJreAoBaHI{, [pI43HaKoB.

B s auN,r oAe ficrsufl, reHo B
2

2.2. CueuteHHoe HacJreAoBanue. B uo;r otvtfl Lr reHerl4xa [oJIa 2

2.3 . VlzveuqlrBocrb. Myrareues. KaHrleporeHe3 2

2.4. f eneuaKa nonyn x\uit 2

2.5. feueu4Ka rreroBeKa 2

2.6. HacneAcrBeHHbre 6ore:spt 2

2 .7 . MeluKo-reHerl4qecKoe
flp e u arar bHas, AlaafH o crl4 Ka

KOHCy,lbTrrpOBaHI4e.
4

3. Bnororlrq pa3BtlTlrfl 6 8

3. l. PaeN,rHoxeHI,Ie opraHI43MoB 2 2

3.2. Ocuosbr oHToreHe3a y MJIeKo[I4TarcuII4x rI qe,'IoBeKa 4

3.3. foueocra3 v xpouo6uonoru, 2

3.4. BuororrrqecKlae ocHoBbI pereHepaqlll4 vl

TpaHcrrJraHTawv
2

3.5. @uroreHe3 cl4creM opraHoB 2

4. MeauqrrHcKafl rlapa3urororllq 2 26

4. 1 . Ocnosrr o6qefi napa3l4Tonorl4ll 2 2

4 .2. Me lurrr4HcKafl nporrlcroJlorl{, 4

4. 3 . Meaurlr4HcKas reJIbMI{HToJIorI4fl 8

4 .4 . Me luut4 HcKaq apaxHo3HToMonorl4q 10

4.5 . j{.lor,urbre opraHI43ML,I 2

Bcero qacoB 16 70
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Co4rrxAHlIE vrrEEHof o MATErUAJIA

1. Mo.nrxyrfpHA.fl L{KJIETorrHAq EltoJlofl,tfl
1.1. MellruuHcKaq 6[ororuq KaK Hayma, ee poJrb B rroAroroBKe Bpaqa.

llpegvrer, 3aAaqu H MeroAbr rllrroJrorrru
CyutnocrL xr43Hr.r, ponr 6enxos r.r HyKner{HoBbrx KI,IcJIor B opraHI,I3aWV xI4BLIx

cr4creM. Yponnrr opraHr43arlurr xr4Bofi uarepuu. r{eronex xax 6uolorl4qecKoe H

coqz€urbHoe cyuecrso. Poru Suotoruu B cr4creMe MeAI4IrLIHcKoro o6paeonanux.
I-{enr 14 3aqav.v qr.rroJrorrzu. MeroAbr rluTonoruu (cneroBaL 3neKrpoHHafl. w

JrloMr,rHr,rcrleHTHaff Ml4KpocKonr4r, fl4croxl,IMu'lecxuia v HMMyHorl,Icroxl4Ml4uecrufi,

au$SepeHrlr4€LrrbHoe qenrpr,r$yrr4poBaHr{e, aBropa4uorpa$r,rr, laop$oMerpl4t 14 Ap.).
MeroA c seroeofi Mr4 Kpoc Kourau. Ycrpoilcrso cBeroBoro Ml,lKpocKona. llpanuna

pa6omr c Mr{KpocKorroM.

Klerra 3neMeHTapHaf, reHerl,IqecKar, crpyKTypHaq u QyHrcquoHaJrbnafl
eAr4Hr4rla xraBoro. ,{orlerovuue Soprrabr xr.rBoro. llpoxapnorbl 14 3yKapl4orbl.

1.2. Crpyrcrypno-QyH KIIIroHaJrbHafl opraH rl3a uuq KrerKU
MoAenz sJreMeHTapnofi 6[ororu.{ecxofi rr,rerr,r6panu. CrpoeHl4e, cBoitcrsa u

$yHxqrara nJra3M€L[eMMbr. Tpancnopr Ber.qecrB r{epe3 uerra6pany: nacclasnrtfi
rpaHcnopr (4ra$Sysr,rx, ocMoc, o6rerqennaq auS$ysrar), axrusHrtfi rpaHcnopr
(uonHrre KaHarrbr, rax Qynrquu), en4oIII4To3, 3K3oIII4To3.

I{urosolr. I{urocKener: Mr4Kporpy6ouru, rpoMexyroqHble @ulauenru,
uuxpo$raJraMeHrbr. BHyrpnxrero.{HHfi TpaHcrropr BerrlecrB. Cursa-urt r4epHofi
JIOK€urr43arIUU.

AccuunlillLrfl, v avcct4unnfl\vfl.Ilracrn.{ecrcuit o6ueH B KJIerKe. Pu6ocorurt.
SH4oueu6pauuat cucreMa (uerr,r6paua flApd, oHAorna3uaruqecrufi perhKynyM,

KoMrIJreKc fomAxIa, JILI3ocoMbr, nepoKcl,IcoMbr, gHAocoMbI, TpaHcnoprHble

nesuxynu).
OpraHrasaqur noroKoB oHeprr,rr4 B KJrerKe B rrpoqeccax Sorocuure:a v

xeMoctrHTe3a, 6poNenrar v AbrxaHhfl,. XapaxreptrcrvKa 3TaIIoB 3Heprerl4rlecKoro

o6ueua B KJrerKe. Muroxos Apuu. (DepueHrHble cucreM bI Ml4roxou4pttfi .

BoresHra qeroBeKa, o6ycloBJreHHbre HapytueHrflv,ut Ha KJIeroqHoM ypoBHe

(rnsocouHbre, nepoKcl4coMHble u npnonurte).
1.3. Crpyrcrypno-QyHKIuIoHaJrbHafl opraHrl3aIIHI reuoMa
OpraHusaqnr HacneAcrBeHHofo MarepH€Lna HEKIETOIIHbIX,

npoKapr{orr4r{ecKr4x v 3yKapr4ort4r{ecKr,rx Sop, xr43H}r. Vponura opraHI43aIIVI4

reHerr4r{ecKoro Marepr{€Lna gy Kapr4or (rennufi , xpoMocouuufi u reuouHrtfi ).
fennufi ypoBeHb opraHr,r3arlr414 HacneAcrBeHHoro MarepI4€Lna. OcHoeHrte

$ynxrlHa reHa. Cnoficrsa reHa. Crpyrrypa MoneKyJIbI Ae3oKcIapu6onyrreuHosofi
Kr4cJrorbr (AIIK). Ilocrylaru Yorcona ra Kpraxa. lor<asareJrbcrBa ponn AHK B

nepeAarre HacJreAcreeHHofi ran$opvraqun (rpaHc$opMaIII4q v rpaHcAyKIII4I).

Pra6onyrner4HoBaq Kr4cJlora (PHK) u ed suArt.
Xp ovro co u s rrfi yp o Be H b op raH r43 a \vv Hac neA crB eH H o ro M arep vaila. Y u aKo s x a

reHerr4qecKoro Marepr4uura gyKapr{or. PervroAennHr xpoMarl4Ha. 3yxporr,rarnn Lr

rerepoxpoMaTr4H.



CrpoeHrae rvreraQasnofr xpovrocoMbr. Tnnrt I4 npaBl4na xpoMocorvr. KapzorI4II 14

r4AuorpaMua. Kraccz$raraqul4 xpoMocoM rlenoBeKa.

Crpoeuue ra $yHxqIapr r,rpa KJIeTKI,I.

-fl 4epnrre reHbr 14 rrJrEBMoreHbr. [uroura3Marr{qecKas HacJreAcrBeHHocrb.

1.4. K.neroqHuil uTIKJI
florox unQoprvraqur4 B KJrerKe. IlonyxoHcepBarr,rBurrfi rraexaHl,I3M perInI4KaIIHI,I

AHK.Penrurou.
Krero.ruHfi rlr4Kn. ZHrep$a:a. BraAu r4 Tutrrbr AeJIeHh, KJIeroK: 6nuapnoe

AeneHr,r e 6 axr epuit, aM prro3, MI4To3, gHAoMrrro3, noJII'ITeHI,Ir.

Maro:: xapaKTepvcruKa Qas, pacnpeAeJreHue reHernqecKoro Marepl4€ula,

6uororu.{ecKoe 3HaqeHI4e.

Mefios, KaK pa3HoBI,IAHocrb MI4To3a: xapaxTepncrl4Ka $as, pacnpeAeneHl4e

f e H erI4 rI e cKof o M arepl4 an a, 6 u or orl{r{e c Koe 3 Har{ e HI,Ie.

Peryrmopu KJreroqHoro rruKJra (unrnuurr u ur4KJrI4H3aBI,IcI4MbIe xraHatrr).

Krero.rHaa uponra0epaqu, uru6errr KJreroK. Hexpoa u atrorros. KacnasrI.
1.5. [IoroK reHerrlqecrcofi uHQoprraIIHlI B KJrerKe

I-{enrpanrHas AorMa MoneKynxpnofi 6uoloruu.
KogupoaaHr4e reHerurrecrofi ranQoprr,rarlr4l4 B KJIerKe. feneru.{ecxufi KoA I4 ero

csoficrsa.
Tpaucrpurrlr{fl. TpaucxplErrrlr4oHHbre Sarroprt. Cusres N,IPHK y oyKapl,Ior:

nepuauHrrfi TpaHcKpr4nr, rpoqeccr{Hr npo-zPHK, cnraficnur. TpancxpurIToM.

O6paruat rp aH c KpI4TIII I4fl .

Perornuqrar. TpaHcnillur: r4Hnrrytawrq, gJloHra\r4fl vr repMI4HaIIur. flporeona.

Me'ra6orou.
flocmpaucnf,rlr4oHHbre r,r3MeHeH:nfl,6erxon, pe$o-n4uHr 6erxos (urauepourr).

Yrurusaquq 6erxoB B KJIerKe. flporeacoMbl. Y6nxeurvu.
1.6. Peryrfluuq sKcrlpeccrrl reHoB y rlpoKapuor rI syKaprror
fesu crpyKTypHrre v SynxqnoHarrbHbre. feHrt AoMauHero xo:qficraa vr

TKaHecrreqra$u.recxrae. fesovr qenoBeKa: 6erox-roAl4pyroulue reHbl, reHbt PHK,

HeKoArapyroque nocJleAoBarenbHocru (nonropbl, I4HrpoHbI, MycopHa{ AHK). AHK
TpaHcrro3oHbr z perporpaHcrro3oHbr . LIz1srcoqHocrb reHoMa, eE :na'IeHue.

JlamosHstfi r.r rpauro$aHonrtfi onepou. floluuucrpoHHafl PHK.

Pery.urqur rpaHcKpr,rmlprr4 y syKapr4or: rlpel4HIzqnaropnrtfi KoMrIJIeKc.

3uxaucepst, cafileucepbl.
SnureHeu{qecKr,re MexaHr43Mbr perynf,Lll4l{ pa6oru reHoB: rvro4u$raxal!:ala

fI4croHoB, MerrlJrlrpoBaHrle rlr4To3r,rHa, CpG-ocrpoBKI4, perynsropHble cl{creMbI

HeKoAI4pyIorIIIlx PHK.
MexAyuapoAHbre Hayr{Hbre npoeKTbr v3yqge.ns, reHoMa qeroBeKa: Human

genome, ENCODE, Roadmap.
1.7. fenoMuma. MeroAul r3yqeHur AHK
Asaru: reHeruqecKoro Mareplra[a. Meto4u I4ccneAoBaHnfl, [HK: reJlb-

enexrpo$ope3, pecrpl,IKlluossufi aHaJryt3,rulpwguza\t4fl HK, AHK-MI{KpoqunbI.
flolrarraepa3Hafl rlenHaf, peaKrlr{fl GUP), KoMrIoHeHrbI peaKllvtv,lrailbr MeroAa.

BapuaHru IIIIP: PT-IUP (n pe€LrIbHoM npevreHr.I), OT-IIUP (c o6parnofi



rpaHcKpr4rrluefi), rHe3AoBafl IIIIP, Mynbrr4rrJreKcHa, II[P, Merr4nrryBcrBr4rerbHaq
ruP.

MeroArt ceKBeHr4poBaHr4fl: ceKBeHapoBaHr,re rro Csurepy, ceKBeHr4poBaHHe

HoBoro rroKoJreHr,r{ (NGS): nupoceKBeHr4poBaHr4e, HaHorropoBoe ceKBeHVpoBaHHe,

6ucynr$urHoe ceKBeHr4poBaHr4e.

1.8. feHerlrqecrcaq rHr(eHepnq
I-{eru, 3a1aqv r4 3ranbr reHerr4r{ecxofi r,rHxeHepuu (lll). Cuoco6rr ronyqeHl4q

reHoB Anq rpaHcreHe3a. Pexoru6nnaHTHa.fl trHK. KoncrpyrapoBaHr,re BeKropoB, Hx

Br4Abr: nna3Mprrbl, KocMr{Abr, Br4pycHbre 14 Qaronrre BeKTopbI, Sasuu4rr, r{erHor{Hbre

BeKTOpbr.

BneAenue perovr6r,rHaHTHbrx AHK B KnerKy-peuunneHT. Or6op
rpanc SopMr,rpoBaHHbrx KJreror. C erex'u{BHbre r.r pefloprepHbre reHbl.

EuorexHoJlor[r, ee 3Har{eHue rnfl MeArrr{r,rHbr. feHeru.{ecru
uo4ra$uqr4poBaHHbre opraHr,r3urr (fMO). Ilpoayxrbr rr4raHwfl, coilepxaqr4e fMO.

1.9. Oprurccnue rexHoJrorrr[. Mo.nexy.nflpHo-reHernqecKrre MeroAbI B

HayKe r{ MeAHUHHe

flprarraenenrae fIrI B MeAr4rIHHe: [onyrreHr4e 6emonux [poAyKToB, MoHo- H

rroJruKJroHa-rrbHbrx aHTr4TeJr, perou6zHaHTHbrx aHTr4reHHrrx 6emon. ffiK-soHAbI.
I4ncrpyueHrbr peAaKrrrpoBaHr.rfl reHoMa: CRISPR/Cas 9, TALEN.

flepcneru4Bbr rrpr4MeHeHr4, B MeAr,rur4He r4 6uosru.recKr4e npo6neMbl reHoMHoro
peAaKT[poBaHvrfl.

EzoraHSopMarr4Ka. @u;rorenerr4qecKnit a:aatuz. Easrr AaHHbIx cetuVlstepHer,
coAepxarrlnx rau$opvraquro o HyKneorr{AHbrx rrocJreAoBareJrbHocrrx, cepBepbl kt

creqprarrr43upoBaHHrre on-line cepBr4cbr (B last, NCB I ).
flepcouzurlr3r,rpoBaHHa, MeAr4rIr4Ha. @apvraxoreHerl4Ka. fennaq reparrvs..

MonexyrupHo-reHerr4r{ecKr4e MapKepbr o[yxonefr . f enoAl4arHocrnKa paKa.

MeroArr AvarHocruKr4 reHHbrx HacneAcrBeHHblx sa6oresaHHfi: [pqMoe
ceKBeHVpoBaHr4e, IIUP, IIAP@- ra S S CP-aH€uII43, ffiK-vrrarpor{I4rbl.

2. onttlA.fl I,I MEAI{qIIHCKA.fl TEHETI,IKA

2. 1. 3arcoHoMepHocrlr HacJreAoBaH rrr rrprr3HaKon. Bsall proAefi crsllfl reHoB
I-euerura, ed qelr, MeroAbr v 3a4a,uv. fu6pv4oJrorr4qecKuit alaatuz.
3axonorraepHocrr4 HacneAoBa:akrfl npr{ uonorra6puAHoM cKpeIqI4BaHI4I4.

fuuoresa qr4crorbr raMer Y.Bercoua. Auaru3rzpylouee cKperqI4BaHLIe: rlpf,Moe I4

BO3BpaTHOe.

3axoHoruepHocru HacneAoBaHr4r.np[ [onr4rz6pra4HoM cKpelquBaHvkr. Yclonur,
orpaHr,rr{r4Barcrque [poqBneHze 3aKoHos f.MeHae.us. llnefiorponHoe Aeficrsue reHa.

BnyrpraarureJrbHoe B3ar,rMoAeficrsue reHoB (nonHoe v HerIoJIHoe

AOMr{HLrpOBaHI4e, CBepXAOMklHr{pOBaHr4e, KOAOMI4HI4pOBaHHe V aJIJIeJIbHOe

ucrlroveHue). MnoxecrBeHHbre €urJreJrr4. Hacre4ona:a:ae rpyrn KpoBH no
ABO-cucreMe. HacneAonaH:ae MN rpyurl KpoBI4 ra pe:yc-SaKropa.

Mexa-ueJrbHoe 83ar4MoAeficrgHe reHoB (xorranreueHTapHocrb, grII4cra3,

rronr4M epr4r ra aSSeKr noJI oxenux). <Eovr6efi cxuitt Se nouen>.
2.2. CuerrJreHHoe HacJreAoBaHrre. Enororufl rr reHerlrKa rloJra

Ourrru T.Mopraua. CqenleHr,re reHoB: rroJrHoe H HerIoJIHoe. Kpoccl4HroBep 14

pexou6una\vfl rrpr,r3HaKoB. Ayrocorrauue v roHocoMHble rpytlrlbl cue[JIeHI4r.
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OcgonHrre [onoxeHr,rf, xpoMocouuoft Teopr4r{ Hacne.qcrBeHHocrrl. fenetu.{ecKl4e 14

rlr4Tonofr4qecKr,re KapTbI xpoMocoM.
llon KaK 6uororuqecxufi npr43HaK. Ilpnsuaxu, ofpaHl4qeHHble

KoHTponr4pyeMbre froJroM, crlelneHHbre c rroJroM H foJraHApr4qecKr4e.

Oupe4eneuue, 4u$SepeuqupoBKa r,r nepeorpeAeJreHr{e rroJra B oHroreHe3e.
Oco6ennocrr4 rerepMr4Ha\kru rroJra y qenoBexa: Qz:uKzlrrbHbre, npoMexyroqHaq H

coquarrbHo-[crlxoJrorr4rrecKr4e AerepMr{HaHTbr. feuuag perynqrlr4r roHaAoreHe3a y
qeJroBeKa. X-noronofi xporvrart4H. fr4noresa M.Iafion o xeHcKoM Mo3ar4rlr43Me rro
noJroBbrM xpoMocoMaM.

Hapyurenue Sopvu4poBaHr4e rroJra y qeroBeKa. 3ru.recxre u rcpnAr4qecKue

acneKTbI I43MEHEHT4' uopSonorr4qecKoro !paxAaHcKofo froJra IIpI,I

repua$poAr4Tr,r3Me, TpaHcceKcyilnr43Me 14 TpaHcBecrr43Me.

2.3. VlgvteHrr HBocrs. MyrareHe3. Ka n qeporeHe3

I4sNaenquBocrb, ed nugu. @esorunv..recKafl H3MeHqr.rBocrb, rrao4uQraxa\ur4 v
vropQosu, rrx MeAr4rIr4HcKZe aerreKTbr. @euoxonuu.

fenorznuqecKa, r43MeHqr4Bocrb. Pexov6nuar\Lrvr, MexaHu3MbI vx
MyraquoHHafl r43MeHr{r,rBocrb. flpuvznrr uyraqrafi: oruu6xu

trHK, uepannufi Kpoccr4HroBep. fenoxonuu. Mexauugurt
uyraqufi . @[su.{ecx Lre, xvruLrrlecKr4e ra 6uoro rur{ecKrle MyrareHHble

Saxroprr. CyueprrayrareHbr. feHeua.{ecxaq oracHocrb 3arpq3HeHhfl, oxpyNatoqefi
cpeAbr MyrafeHaMr4.

Kn ac c ra Q vKa\w uyraqrafi .

Ycrofi qraBocrb vr petapa\t4fl reHerr4qecKoro Marepl4ana. BuArt pelapauuu:
3Kcrlr{3r4oHHafl, penapaquq, pelapaql.rf, AByrle[oqer{Hblx piBpblBon, SoropeaKrI,IBaIIHr.
AHruuyrareHbr. Ponr HapyrxeHnfi ruexaur,r3MoB penapaqur,r B rraroJIorI4II qenoBeKa.

KaHqeporeHe3, [oHrrr4e o6 oHKoreHax v reHax-cy[peccopax
nonoo6pasoeaHnfi.

2.4. I eseruKa nony.naqnfi
flonylrqna. 3roloruqecKa{ v reHerlrrrecKaq xapaKTepI4crI{KI4 no[ynrlll4u.

fenoQong. I41easrcsas, roryntqllf,. 3aron Xapau-BafiH6epra. @arropu,
Hapyuaroqr4e paBHoBecr4e allelefi r4 reHorr4rroB: ecrecrseHHHfi or6op, MyraIII4I4,

Mr{rparlr4fl , Apefi$ reHoB.

Tuusr 6paxon. Vlru6puguur. Epavuar accoprarl4BHocrb. KosSSzqHeHr
un6pra4uura.

flonynaqr4oHnafl, crpyKTypa qenoBeqecrBa. Bolsurue
u3orqrbr. Oco6ennocrl,I reuo$on4a I,I3oJrrroB. 3$Sexru
<<6yrsuouHoro ropnblurKa>.

BruqHr.re 3JIeMeHTapHbIx 3BonIoIII4oHHblx

IolynqrIHH.
feHeru.recxr,rfi non14MopQraau

MeAr,rrlr4HcKr4e v coquanbHble acrIeKTbI.

cyrrlHocrL 14 MeAHrIr4HcKoe 3HarreHl4e.

2.5. fenerl{Ka qeJIoBeKa

3aAaqu feHerI4KI4 r{eroBeKa Ha

tlonynrrlr4l,l, AeMbI V
poAoHarr€ubHVKa v

ero 6raororu.{ecKl,Ie,
rpy3, ero 6IaororuqecKa{

coBpeMeHHoM grarle. 9eroeer KaK

Saxropon Ha qeroBerlecKl4e

qenoBeqecrBa,

feHeru.{ecxuit

c n e qr,r Q raqe c xu fi o6te xr re HerI4rIe c Ko ro a*uwua.
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OcnosHrre MeroAbr u3yrleHu, reHerHKH r{eJIoBeKa: feHeilJlolHuecrufi,
6rusHeqonrrfi, qlrroreHeruqecxufi, rronynrquoHHo-craructlluecxufi,
6uoxuruuuecrufi , MoneKynf,pHo-reHerl4qecKlle.

Mero4u Ar.rarHocrr4Kr4 xpoMocoMHbrx 6onesHefi qeJIoBeKa (o6rt.troe,
crreKrpanbHoe (SKY, FISH) n SNP- Kapl4orl4nuponanue).

3xcupecc-MeToAbl (vrzrpo6uoror[.Iecrufi usru1uropnufi recT farpu,
BbrsBJreHHe X- u Y-uorosofo xpoMarlaua).

Heosaralruufi cKpr4HuHr MoHoreHHbrx sa6oresauvfi. CxpunuuroBble
nporpaMMu n Pecuy6nprxe Benapycs.

2.6. HacJreAcrBeHHrte 6ofl esHr
fennue 6oresHr,r ($epurenrouarzr,r): HapyIxeHI4q o6ruena aMLIHoKHcJlor,

yfneBoAoB, JII4fIrrAoB, HyKJIeI4HoBbIx Kr4cJror, crlcreMbl cBeprbIBaHI,If, KpoBIa, 6oleaun
o6uesa MerzLrrJIoB, reMorJlo 6wsotaruu.

XporraocoMHbre 6oresHu r{eroBeKa, o6ycroureHHble I43MeHeHrIeM crpyKTypbl I4

TII4CIA TIOJIOBbIX XPOMOCOM V AYTOCOM, qACTI4IIHbIE MOHO- V TPI4COMI4I4.

OgHopo4r{TeJrbcKne AI4coMI4I4.

MuroxouApv €LnbHbIe 6oresHla.
flolzressue 6oresnu. BoresHrr c HacJreAcrBeHHofi npe4pacrloJroxeHHocrblo.
Ilpunqzubl JreqeHI4, HacneAcreeuHofi naroJlorl{I4 rreJloBeKa.

2.7. MeAurco-reHeruqecKoe KoHcyJrbrrrpoBaHlre. [peuararbHaq
AlrafHocTI{Ka

MeAuxo-reHerr4qecKoe KoHcynbrr4poBaHr,re, ero IIeJII{, 3a4av.v H 3TaIIbI.

florasauu fl p.nfl Me.ul,IKo-reHerl{qecKofo KoHcynbrllpoBaHl,lfl .

KrraHz.recrufi Ar4arHo3, o6ocuonaune [porHo3a kr pacqer reHerl4qecKoro

pr4cKa. flpanuna cJroxeHr4.rr r4 yMHoxe*Vfl. BepocrHoctefi, TeopeMa Baiteca, pacr{er

anocrepr4opnofi Bepo{THocrr,r. OrIeHxa r.rxecrl4 MeAI4III,IHcKI,IX Lt coIII4uulbHblx

rrocneAcr swia HacreAcrBeHHofi uarol otvt4 r{eroBeKa.

Mopantno-3TnqecKr4e 14 rcpr4Ar4qecKr4e npo6neuu MeAHKo-reHerl4LlecKoro

KoH cyn br up oBa:n:ar. B p aue 6nar I4 c e Me itsas. t ailr.ta.

flpeuaranbHbre MeroAbr BbrqBJreHr4fl HacJleAcreeHHofi rlaroJloruu (onpe4eJleHl4e

alr$aQerorporerrHa, ynbrpacoHorpa$ut,6uotcvfl BopcvrH xopl4oHa, aMHI4oIIeHTe3,

[narIeHTorIeHTe3, KopAoIreHTe3 I4 Setocxouraa).
flpeHaranrHrrfi cKpr,lHr4Hr B Pecuy6nrnxe Benapycr. MopalbHo-3rl4qecKl4e

acneKTbr rrpeHaraJnsofi Ar{arHocrr.rKr4. Haquoualraafl noJII,ITI{Ka B c$epe

r4cKyccrBeHHoro npepblBaHIax 6epeueHHocrl4.

3. Buo.noil,rfl PA3BVTuIr,

3.1. PasMHoxeHHe opraHlr3MoB
PasN,rHoxeHr{e yHuBepc€LnbHoe cnoficrso xl4Boro. @oprr,mr 6ecuoloro

pa3MHoxeturfl., rax 6uolort4qecKoe 3HarreHue. @opurr floJloBoro pa3MHoxeHnfl., Lrx

6uoro ruqecKoe 3HaqeHI4e. Ilorosofi rpoqecc. f epu aQpoArIrI43M.

oeoreneg 14 clepMaroreHe3 y r{eJIoBeKa. Perynil\krfl' raMeroreHe3a

(reHeruue cKafl, ropMoHanbHafle 3rll4reHerzvecxar). MopSonoruqecKue 14

SynxqzoHzlJrbHbre oco6euHocrr4 3penbrx raMer qeJIoBeKa. Ocerraesenne. Oco6eHHocrl4

orrnoAoTBopeHl4fl y qenoBeKa.
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BcnouorareJrbHbre penpoAyKTr4BHbre rexHoJrorprr4 B rrpeoAoneHr4ra 6ecnno4rar y
qeJIoBeKa: I4CKyCOTBeHHa{ r4HCeMr4HarIr4r; 9KCTpaKOplOpanbHOe OnnO.{OTBOpeHr4e

(3KO) I4 ero Bdpvrdt\vr4 (uulexqufl cnepMaro3ouAa B rllrrorrna3My ooqnra (ITIKCIA);

xerr{r4Hr; MeroA rlt4 Torrna3Marr4rlecKofi raueuu).
feHeTl4qecKaq AlIafHocTr4Ka: IIOKa3aHr4fl Vl

I4crIoJIb3oBaHI4e AoHopcKr4x oorlr4ToB, cnepMbr, AoHopcKux eur6puoHoB; cypporarHoe
MaTepHHCTBO; BCIrOrUOrareltHUfi

IIp e4 r,r vr un a HT arl r4 o H H a,
Bo3MoxHocrr,r. I\{eluquHcKr4e HccJIeAoBaHlafl c HcrroJrb3oBaHzeM erra6puouon
r{eroBeKa, grt4rrecfirae npo6neMbr.

3.2. OcnoBbr oHToreHe3a y MJreKorrlrraroru[x lr qeJroBeKa

Ilepuo4I,r3atll4fl oHToreHesa. Pom HacneAcrBeHHocrlr r4 cpeAbr B oHToreHe3e.
Ilpe4aIarorurrft repl4oA oHroreHe3a. Ilpeuaranrnufi nepr4oA, ero

xapaKTepvcrvKa. feHnas perynflr.It4, npeHarzlnbHoro pa3BrTktfl. 3uaqeuae
oorlJla3MarIa.{ecxoft cerperaul4l4, Torr4rroreHTHocrr4 reHoMa 3Hforbl, uz6upatenbHofi
gKcrlpeccl4l4 l€HrcB. BsauNaoAefic'rnue qacrefi pa3BuBarcrqeroc, opraHV3Ma.
Su6praouaJrbHafl uHAyKIIur, uop$oreHerr4rrecKr{e rroJrr, rpaAzeHr Sr,r:zonoruqecxofi
aKTra BHo crpr, rro3 [rll t4o:alaas. u n Q op rra aur4s KJr ero K 3apoAbrrxa.

KpHu,r.recKlle [epl4oAbr BHyrprayrpo6Horo pasBaTr,r, rreJroBeKa, reparoreHHbre

$axropu cpeAbl. f'enonauufi r,rl,rupnurr{Hr. BoresHra reHoMHoro HMnpvHTVHra.
flepr,rogra3al\Lrfl nocrHararrbHoro oHToreHe3a y rrenoBeKa. fenHrrfi KoHTponb

rlocrHarilIlbHoro pa3B],1lT],1lfl. Br[qHrae BHerrrHr,rx vt BHyrpeHHr,rx Saxropon Ha

rlocrHar€LIlbHoe pa3BI,ITIae. Pocr v pa3Bvrrkte opraHr,r3Ma, r4x perynrrlus. Axcelepa\vrfl,.
Koncruryqur v ra6uryc qeJIoBeKa. KpnruqecKue nepproAbr rocrHara-[bHoro
oHTOfeHe3a.

Molerynf,pHo-reHerr,rqecKr4e ocHoBbr crapeHnfl,. fepouroJrorr4, v rcpvarpvfl.
Kruuz.IecKafl, lr 6uororuqecKa, cMeprb. Peauralaaqus n eE 6nororu.{ecKr4e acneKTbr.

Mopanuro-grr4qec Krae npo6neMbr gBTaHa3Ltu.

3.3. Iopreocra3 u xpono6rroJrorrrrr
Opranzsrvr rreJroBeKa KaK orKpbrrafl caMoperynr4pyrcua{c{ ct4creMa. O6utue

3aKoHoMepHocrl4 peryn{Ilr4r.r roMeocra3a. Kra6epHerrlqecKlre ocHoBbr roMeocra3a.
Ypo n n z 14 MexaH 14 3 Mbr p ery nflrJL4vr roMeocra3a.

EraopuruoJr()rr{fl. MeAurruucKoe 3HAI{CHI4E xpouo6aoJrorr,rr{.
XpouonpoSranaxrraKa, xpoHoAr,rarHocr LrKa u xpoHorep all.trfl .

3.4. EuoJrorurrecKr{e ocHoBbr pereHepaqull [r rpaHcrrJraHTarltlll
Pereuepaqur opraHoB kr rxanefi. @usraororr.rqecKa, pefeHepaur,rfl KaK

MexaHr43M noAAepxa:anfl, roMeocra:a. Kraccu$uxaqu, KJreroK rro c[oco6uocru r
pereHeparlur4.

PeuaparuBHa, pereHepaqur, e€ Br4Abr ra cuoco6rr. PerynflrJurs. pereHepalll4rl.

3naqenue peroHoprat\vvr Lnfl,6raororuu v Mep.vr\Lrsrr. PereseparvBHafl. MeAIzuI,IHa.

TpancnnaHTarJvrfl. opraHoB vt rxaHefi, ee Br4Abr: ayrorpaHcrraHTarluq,
aJrnoTpaHclJraHTarlr,rfl, foMoTpaHcrrnaHTawfl. r4 KceHoTpaHcrrJraHTa\r4s,. TraHesaq a
Br4AoBa.fl cuequSur{Hocrb 6emon. I4uruyuonorr4qecKr4e MexaHI,I3MbI rxanesofi
HecoBMecruMocrr4 v rryrr,r ee [peoAoJreHr4r. Ilonsrne o rpaHcrrnaHTaur{oHHoM

r4MMyHr,rrere. Cuc'revra HLA.
KymrunupoBaHue KJreroK kr rxasefi BHe opraHn3Ma qeJIoBeKa,

KoHcepBrtpoBaHrze rraHefi. Crnoronrre KJIerKI4. Krero.rurte IrktHULr n 6uororl,t.lecKl4x
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r4 MeAr,rrrr4HcKr4x sKcneprlMeHrax. I4cxyccrneHHble opraHbl. BstpaquraHue opraHoB
IIEJIOBEKA Y XI4BOTHbIX V\ AEIIENNI0TflPLI.3AW4fi,, TEPAIEBTI4I{CCKOE KJIOHI{POBAHT4E)

3D-6raoupLrHruHr.

Mopanrno-sTr,rqecKne v rcpuAr4arecKr,re acrreKTbr rpaHcrlnarTa\r4v rxaHefi u
opfaHoB: KoHcTaTaIII4f CMepTI,I, KOHLIenIIHfl CMepTII MO3fa, AOHOpCTBO kt efo
KOMMeprI,IAnI,I3a\Vfl..

3.5. @u;toreHe3 clrcreM opraHoB
I4rt1un.u4y€utbHoe v vcr opprtrecKoe

K.Bepa. PexauurynilJufl. (DuroreHes

Euoreueru.recxufi 3aKoH. floHsrue o

pa3BHTr4e 6uorornqecKux cl{creM. 3aronrt
KaK rrpoqecc 3Bonloquv oHToreHe3oB.

rleHoreHe3ax kt rIiLIII4HreHe3ax. Yqesue
A.H.CeBeprIoBa o Sunevr6pr4oreHe3ax. KoppenfliJtrl4 B rlpoqecce lIHAI4BI,IAyanbHoro

p a3Br4T prfl o p f aH 14 3 M a.

3eorroqu-fl ar4creM opraHoB rro3BoHoqHbrx: [oKpoBoB TeJIa, cKeJlera, uepruofi,
KpoBeHocHofi, 4rrxarelrsoil, rrr{rrleBapuremHofi, MoqeBblAenuTenbsoirt u noroeoft.
Onro$rrnoreHerr,rqecKar o6ycnonneHHocrb nopoKoB pa3Burrvs, cl4creM opraHoB
TIEJIOBCKA.

4. MnAuIIm{cKA.fl tIApA3I{ToJIorI4fl
4.1. Ocnosrl o6uefi uaparuToJlorlrn
Ilapa:uru3M - aHTaroHr4crvqecKr,rfi crarvr6uo:. IlapaauroueHo3. Mraxpo6r,rou.

MeAraqnncKa, [apa3uroJrorut, ed qenr4 14 3a4aqpr. KraccuSuraqr,rx rapa3l4rapHblx

6onesHefi.
Kn ac c u $ vKa\vr. rI ap a3l4ro s. Kr ac c u S u xaqux xo3f, e B rlap a3llro B.

Xapaxrep vcrvtKa cr4creMbr ((rapa3uT-xo3{I{D). Mexasu3Mbl nepe Aaqv v r,yrt4

npoHlrKHoBeHuf, B opraHV3M xo3flIrHa [apa3I4ToB. flaroresnoe Aeficrsze u

cuequ$uqHocrb [apa3uToa. Mop$o$usraororIzqecKl4e u 6uoloruqecKue al:anra\vLt
lapa3r,rroB. OreerHrre peaKrlr4lr opraHr43Ma xo3.flvHa Ha BHeApeHI4e napa3I4ToB.

flapa:zrapHaq cllcreMa.
4.2. Nleatlqlr HcKaq rt porllcroJrornr
Tun Sarcomastigophora. Baxnefiurve \apa3r4Tbl I4 eos6y4rarervr YHBa3I,IoHHbIx

sa6oresaHufi r{eJroBeKa v3 KJracca Zoomastigota (rrwt6tuu, rpI4xoMoHaAbI,

Tpr4rraHocoMbr, nefiurrraanun) u KJracca Sarcodina (pororar, KuIrIerIHar v

Ar{3 eHrep uitsas, avr e6 u ).
Tut Apicontplexa. flapa:urrr qeJroBeKa r,r3 KJracca Sporozoct - uanapufiuue

nna3MoAl4r4, TOKCOfIJIa3Ma, KpI4tITOCn Opkl4ldfl..

Tun Infusoria.flapazuru.recxufi rpeAcraBr4reJlb KJIacca Ciliatq - 6utaruruguitt.

MeroArr Ar4arHocrr,rxn sa6oreaaruuitt, Bbr3brBaeMblx [aroreHHbIMLI nporl,IcraMlr.

Euororu.IecKl4e ocHoBbI npoQunaKruKl4 nporo:ofiHHx sa6oresaHzfi.
4.3. Mea[IIHHcKaq rerbMuHToJrorl{fl
Twt Plathelminthes. Bos6yAnrenv sa6oresaHufi .{eroBeKa I4 xIIBorHbIx I43

KJIacca Trematoda - reqeHouurrfi, xoura.{ufi, JIerorIHbIfi u rpon.aHble coc€uIbIrII4K[I,

rlepKapr4o3Hble tllucTocoMaruAHble AepMarlITbI.
Ilapaauru r{eroBeKa r43 Knacc a Cestoda - 6sttwit, cszHofi I4 Kapnl4Konrtft IIeTIHI'I,

ruupornfi JreHTeII, gxI,IHoKoKK, anbBeoKoKK.

Tun Nemathelminthes. Bos6y.qurema sa6orenaHlafi r{eiloBeKa v3 KJIacca

Nematoda - ACKAqlaLA, BJIaCOTJIaB, KpI,lBOronOBKa, HeKaTop, ylpuqa, ToKCoKapa,
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ocTpr,rqa, TpI4xI4HeJIJIa, AI,IpOo],1^IrflpLrLt, pUIIITa, OHXOIIepKa, Byxepepktfl, 6pytua, Loa
loa.

MeroAsr AHarHocrHKr4 Kl,rrueqHbrx t4 TKaHeBbIx reJIbMI,IHTo3oB qeJIoBeKa.

B uoro ru.{ ecKI,Ie oc HoBbI upo Q unaKTI4 KI,I reJIbM I4 HTo3 o B.

4.4. Nl.ep.uql{HcKar apaxHo3HToMoJIorI{r
V.{eHHe aKaAeMr,rKa E. H.fIaBJroBc Koro o npupo4nofi or{aroBocru 6one:Hefi .

Tun Arthropoda. Klacc Arachnida: oco6enHocrl4 vrop$onoruu, inoroturur kt

MeAI4I{I,IHCKOe 3HarIeHI4e I4KCOAOBbIX, apfa3OBbIX, faMa3OBbIX, CapKOTITOBbIX,

rupornr,r$Hblx I4 xeJle3Hl4tlurtx rrteu{efi .

Tun Arthropoda. Klacc Insecta: oco6ennocru rraop$onoruu, 6noloruu Y

MeALTTII{HCKOe 3HaqeHLIe TapaKaHOB, Burefi, 6lox, KJrofIoB, KoMapoB, MocKI'ITOB, MYX,

MorrIeK, oBoAoB, crennefi, MoKpeIIoB.

Cnoco6rr 6opr6rr c ilapasvrLtrrecKr4Mr4 tIJIeHI4croHorI4MI4 t4 Mepbl

npoSranaKTr4Kr4 Bbr3brBaeMbrx r4Mlr sa6orenauuit u rpaHcMI4ccI4BHbIx 6onesHefi.

4.5. fl,aoBllTble opraHrl3Mbl
-f,Aoszrocrb - yHr,rBepc€rnbHoe ,BJreHr4e B xr,rBofi npupo4e. flonctve o fl.Aax v

To KcH H ax. Kn ac c u Q wKarlufl {Ao Brrrblx xrr BorH blx.

-flAosumte xuBorHbre, [peAcraBvrrelm rI4rIoB: Kllure.IHorloJlocrHble,
gleHucroHorne ra XopAonue (xraccrr XpxuleBble I4 KocrHue prr6rt, 3eMuoeoAHble I,I

flp e curr rarorqr.r ecx).

OuglaororurlecKafl xapaKTepr4cruKa roKcI,IHoB 6ecnosnoHotlHblx xI4BorHbIx
(ue4ysu, nayroo6pa3Hbre, flepe[oHqaroKpbrJrbre), geficrBl,Ie I4x Ha r{eroBeKa; nepBas

roMoulb I4 Mepbl npo$ranaxrprKu yKycoB u orpaeleuaft.
@uszororr4qecKa.s xapaKTepvrcrvKaroKcrlHoB rI03BoHoqHbIx xI{BorHbIx (psr6u,

a:r.l$u6uu, pettuttuu), Aeficrnue vx Ha qeJroBeKa; flepBafl rloMotub vr Mepbl

npo$unaKrrrKl4 yKycoB u orpaueuufi .

-f Aonumte rpra6 u H pacreHl,I fl ) vx xapaKTep lacrvKa.

3na.reHue qAoBr4Tbrx opraHr43MoB KaK r{crorIHI,IKa cblpbt An, Saprraaquu v

MeAHIII,IHbI.
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I,I H O O P M A III,I O HH O - M E T OAI,Iq E C KAf rrA C T b

Jlrarurarvp.l
OcHongaq:
1. Eeruur, B. ,[. MeAuqras cxas 6uo.rrorr,rr u o6ulaq reHerl4Ka : yue6nux I

B. .fl. Eexuur, O.-fl,. JI. Eexraur. - Bure6cx : BfMy,2018. - 419 c'

2. flparru.recKue 3a1a;a:zfl, rro MeAurlraHcrofi luotoruu n o6qefi reHerl4Ke :

yue6noe noco6ue. B 2 \acrsx. tlacrr I I E. B. rlaunraHcKa, fra 4pyrue]. - MuHcr :

B|MY, 2020. - 174 c.

3. Ilparruuecxne 3a1aH:afl. no MeAr{rluucrofi 6uoloruu u o6qefi reHerl{Ke :

yue6noe noco6ue. B 2 \acrsx. gact 2 I E. B. gaunuHcKa{ [Ia 4pyrue]. - Muncr< :

B|MY, 2021. - t76 c.

!ouo.nHurerbHaq:
4. Tefinop, [., fpran, H., Crayr, Y. Buonoruc. B 3-x rouax I il. Tefinop,

H. fpun, Y. Crayr. - Mocrsa : Jla6oparopvrs. zuaruuir,202l. - 1352 c.

5. Euortoruq : yue6nnr. B 2-x roMax I nol, peAaKIII.{efi B. H. .flpurzua. -
Mocxna : fSOTAP-Me.qua,2020. - 917 c.

6. Kapaceea,E.VI. -f,Aosurrre opraHr,r3rrau: yue6Ho-MeroAt4qecKoe tocolue I
E.VI. Kapacena, B. 3. Byrnuloncxuir. - Muucr : B|MY, 2015- - 152 c.

7. Mesen, H. VI. Creoronrre KJrerKr4 : yue6Ho-MeroAl4qecKoe uoco6ze /
H.VI. Meseu, 3. E. Ksaqena, JI. M. Crr'{ux. - Muscr : BfMy,2014. - 62 c.

8.TponuuecKr4e u napa3rrrapHbre 6oregHu : yue6noe uoco6ue I
C. B. Xanopouor [u Apyrue]. - Muucr : Bstursfiuafl rIKoJIa,2014. - 400 c.

METOAI,IIIECKIIE PEKOMEHAAIryM IIO OPIAHTI3AIItrI II BbIIIOJIHEHIIIO

CAMOCTOfl TE JIbHOfr pasOrrr CTyAEHTOB fIO yqEEHOfr TICqIIIIJII,IHE

Bpeux, orBeAeHHoe Ha caMocroflTenbHyro pa6ory, Moxer I,IcIIoJIb3oBarbc{

o6yuarouquruucfl Hal

rr oAroro BKy K n eKu ur.ttt, r'a6 op arop HIIM 3aHflTvrflM;

rroAroroBxy K KonnoKBr4yMaM, 3aqeraM r,r 3K3aMeHaM rro yue6nofi AI4cIII4nnI,IHe;

perxeHr4e 3aAaq;

noAroroBKy reMarl4r{ecKl4x AoKnaAoB, pe$eparoB, rlpe3e ut aryufi;

Bbr rroJr HeHV e rlp aKTI4q e cKI4x zaaauuil
KoHcrreKTVpoBaHI4e yue6nofi nl4Teparypbl;

cocraBJreHue o6sopa HayqHofi nrareparypbl rlo 3aAaHHofi revre;

o$opuleuue nnQopMarlr4oHHbrx lr AeMoHcrpaIILIoHHbIx Marepu€uloB (creu4u,
rrJlaKarbr, ra6ruqu u up.);

cocraBJreHr4e reMarlr.recKofi no46opxn nl4TeparypHblx I4croqHuKoB, I4HTepHer-

I4CTOI{HI,IKOB.



22

ME T OAL{qE C KIIE pEK O ME HAATIT,III fI O O Pf AH Vr3 AIJJII1I r4 Bblfr OJrHE Hrrro
yrrpABJtf,EMof CAMoCToflTEJIbHofr pasoru CTyAEHToB IIo vqrsnofr

ArrcqllIIn[IHE

pa6oru:

[tx guarHocrr,rKr4 KoMrereHrlufi ucuonb3ylorcq cneAyrouue Qopuu :

YcrHaq Qopua:
co6eceAoBaHWfl;

AoKnaAbI na xon$epeHlll4rx.
flucrueunan Qopvra:
TECTbI;

KoHrponburre pa6omt;
pe$epamr;
ny6luxaq un crar efi., AoKJIaAoB ;

3AIICT.

Ycrno-nucbMeHHan Qopvra :

orqerbr uo na6oparopHblM pa6orair,r c ux ycrHofi saqurofi;
OTI{ETbI NO NPAKTI{IIECKI{M YTIPAXHEHI4flM C IIX YCTHOfi :AqUTOfi;

3K3aMeH.

Texnu.recKaq Qopua:
sneKTpoHHbIe recTbl;
SneKTpoHHbIe IIpaKTI4KyMbI.

llcuomgvEMblE METoArI oEvqEHI4r
JIuHefi nufi (rpagrrquoHuufi ) MeroA (lexqua, la6oparopHble zannut);
aKrrBHbre (raurepaxrunurte) MeroAbI :

npo6ne vtro-opl4eHrl4poBaHHoe o6yueurae PB L (Probl em -B ased L earning) ;

KoMaH.{Ho-opI4eHrI4poBaHHoe o6yuenue TBL (Team-B ased L earning) ;

Ocuonnure Qoprvrur opraHrr3aqHrr yrrpaBrqevrofi caMocroflre.nrHofi

:earrl4caHkre r4 npe3eHTarln, peQepara;
BbrcTynneHne c AoKiIaAoM;
I43yrIeHHe reM u npo6leu, He BbIHocI{MbIx Ha neKuI,Iu;

KoMrrbrorepHoe recTl4poB aHVe;

r43roToBJreHr4e Ar4AaKTI4tIeCKI4X Marepl,I€IJIOB ;

rroAroroBKa r4 yqacrl4e B aKTI{BHbIx Sopuax o6yueuur.

Konrpo.nb ynpaB.nseuofi caMocroflre.nruofi pa6orur ocyulecrBJrflercfl B

BIIAE:

KoHrponbnofi pa6oru;
r4To ro Bor o 3a*flTnfl, Ko Jr Jr o K B t4y Ma e $op na e II I4 c bM e HH ofi pa6 oru, Te crl4po BaHkrs,;

o6cyx4enzx pe$eparoB;
orleHKlr ycrHoro orBera Ha Bonpoc, coo6rqeHprfl, AoKnaAa I4nI4 pelxeuvrfl.3ap.aqv;

rrpoBepKr4 peQeparon;
vH4uBr4yarlrsofi 6 eceArr.

II r p nq rnb I,I c rlo JIb 3vE MbIx c rEAC TB AI,IATHo c rI4KlI

HayrrHo-opr4eHrr4poBaHHoe o6yueuue RBL (Re search-B ased L earning).



23

IlnpnqBnb rrpAxTr,rqE CKr{x HABrTKoB
1. Pa6ora c orrrr.rqecKr,rMr4 uprl6oparvru (ttyna, cserosofi vuaxpocxou).
2. Peueuue 3apla.u rro MoneKynrpnofi 1uotoruu.
3. Peuesue 3aAaq Ha reHerr.rqecKr4e 3aKoHoMepHocrrl HacneAoBaHlafl

HOpMZrnbHbIX 14 IIaTOJIO|I4TIeCKLIX [pII3HaKOB, CIIeIIJIeHHOe C IIOJIOM HaCneAOBaHvIe.

4. CocrasJreHr4e v aHaJrv3 poAocnoBHbrx: o[peAeneHre rvtra HacneAoBankrfl

3a6oneBa H:afl , y craHoBJreHr4e reHorlrloB Bcex qJreHoB po4ocronuofi .

5. OnpegeJreHr4e reHerr,lqecKoro pracKa poxAeHar pe6enra c HacJreAcrnessofi
[aToJIOrUeU.

6. Peurenze 3aAarr Ha pacqer qacror reHoB H reHorLrloB B rtorryJlrqllf,x nroAefi
uo Qoprr,ryne 3aKoHa Xapara-B afiru6epra.

7. IlocrpoeHr4e u aHaJru3 r4ArrorpaMM qenoBeKa.

8. Oupe4eJreHr4e X-uorosoro xpoMarr4Ha.

9. Peruenue 3aAaq no nap€BrrroJrorr4r4.

1 0. .{u arno crr.rKa rr ap€Br4ToJro rr4r{ ec Krax MI,IKp orrp e rr ap aro B.

IlnpnqnHb rrcrroJrb3yEMoro oEopvAoBAHI4fl
Yqe6Ho-Harnf,AHbre noco6ur, KoMrrbrorepbr, KoMrrbrorepHbre cerl,I,

Mynbrr,rMep.ufisas. ycraHoBKa, TeJreBr43opbr, cBeroBbre MuKpocKorIbI,
SneKTpoHotpaMMbr, xr4Mr,rqecKHe peaKTI4BbI, IInaTeJrr4, [peAMeTHbIe I4 noKpoBHble

creKJra, SunrrpoeaJtbHafl 6yuara, Jryla, Mr4Kponpenaparbr, MaKponpenaparbl.

Ilrrrc.mrs JrEKItr4f
1 ce*recrp

l. llorox reHerl4qecrofi uu$oprr,rallurI B KnerKe.

2. Srcnpeccr4r reHoB. Srureueruxa.
3. feneru.recKafl r,rHxeHepr{r.
4. IlocrreHoMHafl MeAHrIr,rHa.

2 cevrecrp
1. PasMHoxeHr4e qeJroBeKa. flyru npeoAonenuq 6ecnno4rfl,.
2. 3xororuqecKaq napa3I{ToJIorI4{.

3. @urorese3 cr4creM opraHoB.
4. BuororuqecKl4e acIIeKTbI roMeocra3a 14 xpoHo6uolorzn.

Ilrpnqnr* nAEopATopHhIx 3AHf rr.rfr
1 ceruecrp

l. MeArarruncraq 6uolorr4f, KaK HayKa, eE portr B noAroroBKe Bpaqa. flpe4uer,
3al.aqil r4 MeToAbr rlr{TonorLrr4.

2. Crpyxrypno-SynxqlroHzurbHaq opraHV3aIII4, KnerKI4.

3. CrpyxrypHo-QyHrquoH€trlbHa, opraHkI3alru, reHoMa.

4. KreroqHufi qnxn.
5. Ilorox reHerr{qecxofi un$oprraalll4u B KJIerKe.

6. Perymqu, sKcnpeccul4 reHoB y rlpoKapl{or u 3yKapuor.
7. feHouuxa. MeroAbI I,I3yr{eHIar ffiK.
8. feHeua.{ecKa, r,rHxeHeprrf,.
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9. Ouurcurre rexHoJrotnlr,. Monerynf,pHo-reHer[qecKr{e MeroAbr B HayKe H

MCAHIIHHE.

10. I4roroBoe 3aHcrr{e ro MoJreKyJrrpnofi 6uororuu.
1 I . 3aroHoMepHocrr4 HacJreAo BaH:as. npr{3HaKos. BsauNao Aeficrsufl, reHoB.

12. CqeuneHHoe HacJreAoBaHue. Euororus r{ reHerr4Ka rroJra.

I 3. L{sN,reHrrr4Bocrb. Myrarenes. KanqeporeHe3.
I 4. feHeu{Ka nory lst\uit.
1 5. Ieueu,rKa rreJroBeKa.

1 6. HacneAcrBeHHbre 6oresHz.
t7 . MeluKo-reHerr.rqecKoe KoHcynbrrrpoBaHue. IlpeHarzurbHaf, Ar4arHocrr,IKa.
18. I4roroBoe 3aHrrue rro MoneKynrpnofi 6uororuu I4 reHerl4Ke.

2 cenaecrp
1. PasNaHoxeHr{e opraHr43MoB.

2. OcHosH oHToreHe3a y MneKorrr4Taroruprx r4 qeroBeKa I. flpeHaranrnufi
neplroA.

3. OcHosrr oHToreHe3a y MneKonrrrarorryrx H qeroBeKa II. flocrHara"nrsrtfi
nepr4oA.

4. EuororuqecKr4e ocHoBbI pereHepa\vu v rpaHcrInaHTaIII4Il.

5. OcHoesr o6urefi rapa3nroJlorl4rl.
6. MeAnrluncKafl rrport4croJrorr.rs I. Tuu Apicomplexa, KJracc Sporozoa.
7. MeAurlrancKar rrporrrcronorr4q II. Tuu Sarcomastigophora, KJIacc Sarcodina,

KJracc Zoomastigota. Tran Infusoria, xracc Ciliata.
8. MeAraqzncKaf, reJrbMr4HroJrorus.I.Tut Plathelminthes, KJIacc Trematoda.
9. MeAurruucKa, reJrbMr4HToJrorus,lI. THu Plathelminthes, KJIacc Cestoda.
10. Mearulr4HcKa, reJrbMr4HToJrorr4, III. Tnu Nemathelminthes, KJIacc

Nematoda 1.

I 1. MearaquHcKaf, reJrbMr,rHroJrorr4, IV. Tr,ru Nemathelminthes, Knacc

Nematoda 2.

12. Mear.rqrrHcKafl apaxHo3HroMoJrorr4r-I.TLrrr Arthropoda, rlacc Arachnida.
13. Meaurlr4HcKafl apaxHo3HroMoJrorus II. Tun Arthropoda, rracc Insecta l.
14. Meaurlr4HcKa;r apaxHosHToMoJrorr4rr IIL Teru Arthropoda, KJIacc Insecta 2.

I 5 . [uarHocrl,IKa rlapa3l4Tonorl4r{ecKl4x Ml4Kpolpe[aparoB.
1 6. IrlroroBoe 3aHqrr4e rro [apa3r4ToJIorI4I4.

17 . f.losurbre opraHu3Mbl.
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