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1. Mera ArrcuurrJriHll - osHafiONdrarr4 cry.4eHris g cyqacHHMI{ MeroAaMI{ OTpI{MaHHf,

Ta aHari3y peKoM6iHaHrHux ,,ry{K, 3 sisuuuoro opranisaqieto reHorr{ig (sr

reuerH.rHHfi rraarepian oprauiaon a:Huit B XpOMOCOMTI, po3TaIIIyBaHHfl reHie

xporvrocorrlax) i naaarra iHsopuauiro rpo synxuiouyBaHHf, reHis i reHoNtis

($ynrUioHaJlbHy reuouixy), a mrox MeroAI'I .qocniAxeHru renouin'

2. IlonepeAni srN{orr{ Ao orraHyBaHHq a6o nu6opy HaBqaJlbtloi Altcqunniuu:

t. Vcniruue onaHylaHun xypcie OP "Eaxana6p"'

2. Buimu BuKoHylamu na6opamopui ma npaKmuqui po6omu, npaqoaamu 3

H ayKo 6 o -M emo duHuon n im epamyp on.

3. Bonodimu erenvteHmapHuJtlu HaouuKcut4u

o1naduauHnil, u4o luKopucmotynmbcfl B

na6opamopinx.

3. Anoraqifl Has'ra.nuHoi Auclrunlinu :

<<feuouixa>> Jrroe BlIBqeHH.f, CyqaCHLIx rraerOAis OTpI4MaHHf' Ta ananiSy

npo Siarauny opranisaqiro rlinux reuouin, renorvrixy, flKa

xapaKrepH3ye rrpoAyKrH resuoi ercupecii (nporeorvr ra in.).

4. 3anAasun (nanualsui uini):

c$oprvrynaru y s4o6yna.rin ocsiru yf,BJIeHH, npo ocnosHi MeroArI

SyHrqioHalgroi renoruiru, MoxJrusocri Ta MeroALI orpHMaHHf, Ta aHarll3y

perorvr6 inaHrHI,Ix ff{IC
ognafiouutn s4o6yra'ria ocsitu 3 KJIoITyBaHHf,M cneqnsiunux reHie ra
BUKOpI{CTaHHTIM KJIOHOBOHOI frIK;
\arse4o6ynaual{ ocsiru yflBneHH, npo QisurlHe KapryBaHH, reHoMlB, crBopeHH,

xpoMocoM-cnequsiqHr{x 6i6niorex ru{K ra BrKopI,IcraHH{ reHoMHrIx Kapr B

reHerl,Ir{Horvry aHal isi.

3rilno 3 Br{MoraMr,r Cran4apry suuloi ocsiru Yrpaiuu ra rllMtlacoBoro

craHAapry KHy irr,reni Tapaca L[enqenxa (4pyrnfi (r"rarictepcrrnfi) pinenr arIIIoi

ocnirra- (i pineur IIPK Yrpainn), rzrrly3b 3HaHb G Inxeuepia, nupo6nuqrro ra

6y4inunumo) Aucrluulina sa6esneuye ua6yrrt cryAeHraMLI HacryrHl'Ix

Kownemeumuocmeil:

po1omu 3 uamePiaaauu ma

6ionoziuuiu ma 1iomexuonozi'auiil

<<Igrroiratxa>> oxollnrce BUBqeHHn gyLtauHnx MEI\rArl, vLyvtLYLqrIrL^ rs qrreuJ

pexorrr6iHaHrHlIx 4{K, KnoHyBaHHq cnequQiunux reHis ra BI'IKopLIcraHHf,

KJroHoBaHoi .{HK, ceKBeHyBaHHs EIK, IIJIP, KapTyBaHH-'I reHoMy, BrlKoptlcraHllfl

AHK rraaprepin, reHoMHr.rx Kapr B reHerr4qHoMy aHani:i, a raKox HaAae in$oprraaqiro

rrDo disu.rHy opranisaqirc rlinux reuouin, QyHxqionEUIbHy renorvrixy, flKa
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iumezpanuuot:
3Aarnicm poen'r:ynarv 3a1a.ri Aocri.qHlrrlbKoro a6o iHuosaqifiuoro xapaKTepy y

ranpi 6iorexnororifi ra 6ioinxenepii.

3AzArbHlN:
3Kl. 3AarHicm rpoBoAl4rpr AocniAxeHHq Ha siAnoni4Hornly pinni.

Qoxoeux:
OK7. 3Aarnicrs po:po6lxru ra BAocKoHELJrIoBarI,I rouulexcsi 6iorexsolorii ua

ocnosi posyvrinuf, HayKoBr,rx cyqacHux Saxria, xonqenqifi, reopifi, [pI{HIIHnis i
MeroAis 6ioisxeuepii ra rpupoAHHrIHx HayK.

OK9. 3AarHicrr 3acrocoByBarv cyuacui MeroAI4 cllcreMHoro ananiay l^nfl

AocriAxeHHrr ra crBopeHHr e$exrnBHllx 6iorexnorori'Iuux npoqecir.

NJII5. Pegyflrrarrr HaBrraHHq ga Aucqunlisoro:
Perv.nrrar HaBqaHHfl

(1. rnaru; 2Jnniru; 3. xorvryuircaqis;4.
aBToHoMHrcrb ra sinuoni.[aflruicrs)

(Doprvru (rala6o
MeroAu i rexnororii)

suxraAaHHc i
HABqAHHfl

MeroAn
ouinronanus ra

noporonNfi
rcpurepift

oqinrosaHHq

Bhcororc y
nhcyrurosi
ft oqiurri r
.qrcunn.uin

tt
Kog Pe:yrurar HaBqaHHfl

1.1 3uaru reprrriuu, rroHrtm ra MeroAI,I, ulo
Br,rKopr.rcroByrorbcs y renorvriqi, [pl4poAy
Ta crpyKTypy oKpeMLIx reHie ta renovrin,
rr,ronerynrpui ocHoBLI vrytaqifi ra
xpoMocoMHr,rx nepe6yaon, cyvacui
MeroAH rr,ryraqifi noro auarisy, flpr,rHrlr,rru

po6oru, crBopeHH, Ta 3acrocyBaHHs
rexuororii orpr.rMaHH.s pexorr,r6iHaHTHllx

IHK, ocHoBra reuuoi repanii,
BuropucranHr peror"r6iuaHTHllx AHK
\Irfl npsMoro Br,rsBJreHH, aleleit, Iqo
si.unosiAarorr 3a Br,rHr.rKHeHHq

3txBoproBaHb.

Jleruii, npaxruuui
po6oru, cauocrifina

po6ora

MoAyruua
KOHTpOJTbHa

po6ora
Icuur

20

t.2 3uaru rpr{Hrlr,rrr pospo6ru npoeKrHo-

KoHcrpyxropcbKr.rx piurenr Ailfl
reHoMHr,rx AocriAxenr

Jlerqii, nparruuui
po6oru, cauocrifiua

po6ora

Mo4ymua
KOHTpOJTLHa

po6o'ra
Icuur

20

1.3 3uaru ocnonni rpr.rHrlr.rrlu perynrqii
reuin n npoqeci in4nsi4yanbHoro
po3Br{TKy opraHisrr,ry, ssael\.IoAii reHis s

Br.rKopr.rcraHH.f,M cynpecopHoro auanisy
ra 3a AorroMororc ,qpixAxosoi
gnori6pngnoi cucreuu, npr{Huun po6oru
.{HK-vinin, ocnoeui 3aca.plkr

rrporeoMHoro anarisy.

Jlexqii, npaxruuui
po6orr.r, cauocrifiua

po6ota

MoAymua
KOHTpOJTbHa

po6ora
Icnur

20

2.1 Brra irr.r sAift cnrosaru rexu iro-eronoNr i.rHi
po3paxyHKr.r oTpHMaHHr reHoMHr.rx

crpyKryp pisHoi opranisarlii.

llparrr.ruui po6oru 3sir no
IpaKTI,ITIHUM

po6orana

l0
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2.2 Birairu BCTAHOBJIIOBATI,I eK30H-
inrpounyro crpyKrypy reHis 3a

AOIIOMOTOrc 6ioinSoprraaqifiuux
pecypcin, s4iftcnronaru nit6ip npaftrraepir

Ao rreBHr.rx Airsuox reHin nns no.ua-rsruoi
ix ar',rnri$ixaqii (na npuxna4i nporpau
Primer 3 express, Fast PCR ra iuulux);
npoBonr,rrr4 B[.4ineHHfl roralruoi PHK,
sAificHronarn cr{Hre3 KAHK s PHK sa

AorroMororc 3Boporuroi rpancrpunrrii
(RT PCR), sAificHrosaru AusaiaH
npafiuepin ra QlroopucrleHrHux sou.{ie
Nts oqiHru pinur excnpecii 3a]

AotroMororc Taq Man MeToAHKE (rul
npuuagi renin, ruo KoAylorr ry6yliHrEl
rrcrrouy), rpoBoAr.rru 6lor ri6puaisauirc.l

flpaxruuni po6orra 3sir no
rrpaKTr,rqHHM

po6orarra

l0

Brrriru npoBoAr{r}r oqiuxy excnpecii
renis 3a AoroMororc IIJIP n pexuui
peilJrbHoro qacy 3 Br,rKopr{craHuru Taq
Man MeroAHKr.r ra SYBR-green,
s,(iftcHronarr,r Ho3epH, BecrepH, cay3epH
6norisr.

flparruuni po6orn 3nir no
upaKTurrHI,IM

po6orau

10

4.1 Carr,rocrifino BI,rBqarr,I HayKoBy
nireparypy ra o6uparu n,tonerynxpni
MeroAr,r nupiueuur neeHoi
qocriAuuurxoi saAaqi.

Carvrocrifina po6ora Kourpolrua
po6ora

l0
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6. CninniaHollreHHr pe3yJrbrarin nanqanHfl Arrcqrn;rinn i: nporpaMHrrMH poyJrbraraMrr
HABqAHHfl

oo " ronlinu l.l 1.2 1.3 2.1 2.2 2.3 4.1

IIPH3. 3Aifiutonaru rexxino-eKoHoMirrHi pospaxynrr.r rpoerrHo-
KoHcrpyKropcbKrlx pirueur ra aualirynaru ra oqinrosaru ix
e(fexrranHicrb, eKoJrori.rui ra coqiamni nacdAxu Ha KoporKo- ra
AOB|OCTpOKOBy [epCneKTHBy.

+ + + +

IIPH5. 3uaru MoneKynqpny oprauirauirc ra perynruiro excnpecii
reuin, peunixaqii, pexorra6iuaqii ra peuapauii, pecrpr.rxqii ra
uroarE$ixauii reHerprqHoro uarepiany y rpo- ra eyxapiorin.
crparerirc crBopeHHs pexou6inarrnnx AHK Nre
ui.necnpsuoBaHoro KoHcrpyroBannq 6iororiqHr.rx arenris.

+ + + + +

IIPH6. 3naur ra oqinrcearu ocHoeHi NaeroAu.rui npuftouu
KynbrLrByBaHH, eyKapioruqHux xrirus rBaprdHHoro ra pocJrr.rHHoro

roxo.uxeHHr, po3po6nrrr,r nosi rexnonorii ix 3acrocyBaHH.f, y
HayKoBr{x qilxx, ue4raquni, cilrcrxouy rocnoAapcrei roqo.

+ + + +

IIPH7. Maru HaBHqKH nugilenru, igeurn(fixauii, s6epirauur,
KyJrbrHByBaHur, iuuo6irisarlii 6ionoriqnprx arenrin, sAificHrcnarz
ouruN{isarliro roxuBHHx cepe.(oBurq, o6uparu orrrrdMarrrni uero,ul.r
auarisy, nu,{ineHss ra orruuleHH, rlimosoro [poAyKTy,
Br,rxoprrcroByror{H cy.racni 6iorcxsoloriqui ueroLH Ta npufiorr,ru,
lpuraMaHHi nesHoN,ry Hartp.sMy 6iorexnonorii.

+ + + + + +

IIPH8. fhauynaru ra ynpaBrflrr{ HayKoBo-AocdAsuMr{, HayKoBo-
rcxuiqHuruu a6o nupo6nuvuMr.r npoeKTaMr{ y ranysi 6iorexnonorii
6asyrcwtcr Ha cyqacHr.rx reHAeHrlixx posnurKy HayKH, rexniru ra
cycnimcrna.

+ + +

IIPH9. Brrairu pospo6lxru, o6rpynronynarr.r ra 3acrocoByBarn
MeroAr{ Ta saco6u 3zxrlcry nroAr{Hr{ Ta HaBxoJrr,rruHboro

cepeAoBr.rqa ei.q He6egnequux $axropin rexHoreHHoro ra
6ionori.nroro noxoAxeHH.f, .

+ + +

lIPHlO. Ynponagxysaru Hait6inuu eSexrusHi 6iorexHorori.rHi
MeroAr.r ra upufiour4 y npaKTr,r.rny nupo6nu.ry 4irnruicrr na ocuoni
ouiurn e$exruruocri uepe.uosux 6iorexuolorifi Ta BpixyBaHHs
3arurrrbHr.rx reu.qeHqifi po3Br{TKy uosirHix 6iorcxHonorift y
nposi,{Hr.rx xpaiuax.

+ + + +

IIPHl9. Ouiurcsaru arryalruicrs Aocni4xynauux HayKoBr{x
npo6rena, [puAanricrr siAoN{r,rx HayKoBHx raeroAis Nts ix
AocriIxeuHfl Ha ocuoni ananisy HarBHHx .(aHr,rx ra rry6niraqift y
nposiAHr,rx Br.r.{aHH{x.

+

IIPH2O. 3.qificHroearu siraicrony rocraHoBKy 3aAarr onrurraisaqii s
rarrysi 6iorexsonorii ra 6ioinxenepii, ix $opuarisarlirc, oluparu
upn4arui MeroAr.r poan'r3auu, Taxr,rx 3aAaq i orpuuynaru ix
po3n'.a3Ku is saAaHur{ cry[eHeM ro.{Hocri.

+ + + + +

nPH2l. Maru HaBr.rrrKfl nnaHyBaHHfl, Ta Br4KoHaHH,
eKcnepr.rMeHTirrrbHr,rx AocliAxenr sx oco6ucro, TaK i y rolerruri,
Kpr,rrurrHoro aHanisy orpfiMaHr.rx pesynrrarin; oQopuneuur
pesymrarin AocliAxenb y Br{rn Ai sniry, nayxonoi ny6liraqii,
npeenraqii ua uayxonprx ra isuux 3axoAzx.

+

6



7. Cxenra Sopnrynanxs oqiHxn

7.1 Oopruu oqinrcnauHfl cryAeHriB:

- ceMecrpore oqinrcnaHHfl:
1. ModynaxaKoHmponouapodomal: PH 1.1- I5 6anie/7,5 6aaie

2. Modynaxa KoHmponuua po6oma 2: PH 1.2 - l5 6anie/7,5 6anie
3. Modynaua KoHmponuua podoma 3: PH 1.3 - 10 6uie/5 6uis
4. Ilpaxmuuui saunmmn (seimu): PH 2.1, 2.2, 2.3 - l5 6anie/7,5 6anie
5. Koumponaua po6oma: PH 4.1 - 5 6anie/2,5 6uie

- nigcyrrxone oqinronanHfl: y {oprvri icnnry
Ilidcyuxoea oqiuxa g oceimuaozo KorvnoHeHma e qinouy, nidcyuxoeon Qopuoto KoHtnpotuo sa

flKuM BcmaHosneHo icnum, su3Haqoembcfl tK cyua oqiuox (6aaie) sa eciua ycniruruo oqiuenuuu
p%yrbmqmclMu Harqauun nid qac cel,tecmpy (otqiuxu Hu)tcqe uiuiuanauozo nopozoeozo pioun do
nidcyurcoeoi oqiurcu ue dodanmucn) ma oyinrcu, ompultaHoi nid qac icnumy.

(Dopuoto npoeedeuun icnumy e mecmo*a KoHmponbHa po6oma. Pesyaumamalilu Halqauun, nrci
oqiunnmuct 6 mecmoeiil xoumponuuiil po6omi, e PH 1.1-1.3. Maxcuttattaua rcinarcicma 6aile, nrci
Jvtoilcymb 6ymu ompunaui cmyderumou, 40 6aile za 100-6attbHoto wKalton. V aunadr<y xottu ot4iurca
cmydeuma ua icnumi e Hu)tcqoto sid uiniiaaltbHozo nopozonozo pioua (60% eid MaKcuMaflbHo
uocrcnusoi rcinarcocmi 6uie), mo 6uu 3a icnum He dodanmucn do cetvecmpo*oi otqiuxu
(eeacrcanmucn pieuutr,tu uynn), a nidcyuxoea otliuxa t ducquruiuu e uesadooinaruon.

- yMoBH Aonycrqy Ao icuury:
Cmydeum donycrcaemacn do icnumy 3a yJ|4o6u ruKoHoHHt ecix neped6aveuux nilaHoJvt

npqKmuqHux po6im. O6oe 'asxoeun dnn donycrcy do icnumy e ycniruue Honuca*Hfr 3 uodynuuux
KoHmporbHuc po6im (no xotrcuiil He MeHrue 50% npanunbHux eidnoeideil). Cmydexm He
donycxaemacn do icnumy, flKulo nid vac ceilecmpy uadpae ileHute uirc 20 6anie.

7.2 Opranisaqic oqinrosaHHs:

Oryiurceauun npaKmuvHtDc saHtmb i xoumponaui po1omu y euenndi mecmysaHHn
sdiilcupembcfl npomnzoil cettecmpy. Modynuui xonmponaui po1omu 1,2 i 3 npoeodnmucn nicnn
3a6epweHHt nercqiil e posdinie 1,2 i 3 eidnosidno.

.3 IIIrala K
Biapriuuo / Excellent 90-100

Ao6pe / Good 75-89
3aAosifl rno / Satisfactory 60-74

HeraAoni;rruo / Fail 0-59
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8. Crpyrrypa HaBrra.nrnoi Ancqr.ru.ninu

Teuaruqnufi nran

I(b

ttltt Houep i uarna reMrr
Ki.nrrcicrr rorrrH

Jlercqii llpanruvui Caprocrifina
no6ora

Pozdin.I: Ienerurca i opraninr. XaparreprrcrrrKrr renis

Jfexuti:
1 Xapamepucrr,rKa renie i reuoNris. I
2 Bsaer\,roAis renis. Bia renis Ao deHornuis. I

3
Mymqii reuin. Xpouocouni rrayrauii. Enornoqig
TEHOMY.

2

4 TexHororifl orpr,rMaHur pexou6inanrnux,4HK. 2

5 3acrocvsaHgs rexHororii peropr6inanrrrux .IIHK. 2

ffDaxmuqHi saunmr?rn:

6

BprAirennq,{HK pocirnH 3a AoroMororc UTAE
MeroAy. Ileperipxa sxocri.{HK aa AoroMororc
enerrporpope3y B arapo3HoMy reni.
CnerrpoSoroMerpr,rrrHe BH3HaqeHur xouqenrpaqii
.IIHK.

2

7

IlonirraeparHa naHrlrorona peaxqir (IInP). RAPD,
rrrini- ra nixpocarillitrufi auaais reHoMis. STS
MAPKEPII

2

Canocmirtua po6oma:

8

Pexorrr6inaqii reHis. HesarexHufi poruolin.
Kpocuuronep. Kapru 3r{elJreHHs. Mirorpr.rnr.rfi
Kpocr{HroBep. MexaHisrvlu Kpocr.rHroBepy.
Pexorra6inaqii n uexax reuy. B:aerraolis renis. Bia
reHie .{o $enoruuin. ,{iaruocruqHuft Tecr Ntfl,
arerefi. BsaervroAis uix renaun. flenerpaHrnicrr i
eKcnpecr.rBnicrs.

l0

9

Incepmqifini nocriAonuocri. Tpaucuosour.r.
MexauisNrr.r rpaucnosuqii. Ilepe6yAonu,
orrocepeAKonaHi TpaHcrr03oHHr.rMl,t eJreMeHTaMr.r.

Ty-ereueurn apixaxis. Tpaucnoaononoli6ni
eJIeMeHrI,I Apo3o0iru. Perposipycu.

l0

l0

Tpancnosuqix, onocepeAKoBaHa PHK.
Konrpoarorovi eJreMeHrr.r y Ky(ypyA3H.
Tpancnoaonono.qi6ui eJreMeHru eyxapior.
Knacu0 ixarlis lr,ryrarlift . CnexrpodoroMerpic.

ll

Posdin 2: CrpyxrypHa reHoMurca. Opraniraqiq uocrhosHocri !HK. Xponocouui rapru.
Jlexuii:

l1 BflgHa.reuur rorycin Ha xpoMocoMax. 2

t2 Xpouocorrrui xapru eucoxoi pos4ilruoi sAarHocri. 2

l3 OisprqHe KapryBaHHs renoMis. 2

14
BuxopucrauHs reHoMHHx Kapr B reHerr.rrrHoMy
aHaJIt3l.

2

8



l5 Cerneuynausr renolrin. 2

Ilpaxmuvuisaunmnu:

t6

BcrasonreHHs eK3oH- iurpouuoi crpyxrypu reuin
3a AonoMororo 6ioiuSopuaqifinnx pecypcin. Ilia6ip
npafirraepin Ao neBur,rx AirsHox reHis tilfl
noAamuroi ix arranni$iraqii (na npuxlagi rporpaM
Primer 3 express, Fast PCR m inruux).

I

t7
fiwzafiy. npafirvrepin ra SnroopucrleHrHr{x soHAin
An.s orIlHKu pinur ercnpecii 3a AonoMororo Taq
Man uero4uxu (na npuua4i reuin, ulo KoAyrcrb
ry6yniuu uorroHy).

I

l8

BuIirenHs roralrsoi PHK. BusHaqengs
xonqenrpaqii PHK 3a AoroMororo
cnerrpo(fo:rouerpii. Cznres r[HK s PHK 3a

AoroMororc 3BoporHboi rpancrpunqii (RT PCR).

2

Canocmiilna po6oma:

t9
flymc-ererrpoQopes. Couaruqui xniruuui
ri6puau nroAuHa-rpr,r3yH. l0

20
flousrrs coMarr.rrrHoi ri6pr.r4r,rsaqii.
Xapaxrepucrr.rKa rr,raprepin. f i 6pr.raprsa uis i n s i t u.

l0

2t Buxopucrauus reusoi repanii n 6iolorii ra
ueAr.rquui. l0

Posdin 3z

Jlexqii:
22 @yurqionalrua reuouira. 2

23

B un.reHus ssaeN{o,(ii reHis s BtrropucraHH.f, M

cynpecopHoro auarisy.
BunqenHq reHHr,rx esaeNroAifi 3a AofloMororc
.qpixlxunoi 4nori6pu4uoi cllcreuu.

2

24
Bus.reuuc perylxqii renin s npoqeci
iuausilyanbHoro po3Br.rrKy oprauiauy. nHK-qinpr.

2

Ilpaxmuqni satamqu:

25
Oqiuxa ercnpecii reuis sa AoroMororc IJIP s
pexuui peanbHoro qacy 3 Br,rKopr.rcrauuau Taq
Man nf SYBR-green Mero.qr.rKr.r.

2

26
Bnor ri6pnaisaqis. Caysepu, Ho3epH, BecrepH
6norinr. 2

Ca*rocmirtaa po6oma:

27
B[n.reHHs r[ynrqifi reHis-N,riueHefi rrrJrrxoM ix
BHKrroqeHHs 3a Ao[oMororo cafir-clpflMoBaHoro
MyrareHe3y.

10

28
BusqeHHs reHHr{x ssaeN,roAifi 3a AonoMororc
tpixAxrasoi 4nori6pr,r4Hoi cucteuu 10

BCbOfO: 24 12 81
3ararrnuft o6cqr 120 zod., B ToMy .r[cri:
Jlerqifi - 24 zod-
Ilparruuui 3rurrrr, - 12 eod.
Koucylrmqii - 3 aod.
Carvrocrifina po6ora - 8l eod.

9
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