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1. OcHOBH MOJIEKYJISIPHOI 010J10TiI

HyxkieiHOB1 KMCIOTH 1 OUTKH: CKJIaJl, BIACTUBOCTI 1 (DYHKITII.
Crpyxkrypna opranxizamis JIHK 1 PHK.

30epekeHHs TeHETUUHO1 1H(OpMaIi IPH MO KJIITHHH.
Pernikamis JIHK.

®dizuyna posb PHK sk mocepennuka mixk reHetnaynuM matepiaiom (JIHK) 1
CUHTE30M O1JIKa.

Excripecist reHiB: JOMIHAHTHICTD 1 pELIECUBHICTb.

3aKOHU KJIACUYHOT T€HETUKU — 3aKOHH MeHens.

PiBHi cTpyKTYypHOI oprani3aiiii O1JIKiB.

MaTpudHmii MPUHIKATT O10CHHTE3Y O1IKa.

10 ['eneTnunuii Ko.

Ok whE
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2. Bioinxkenepis

HoBi TexHOJOTIi NpY KyITUBOBAHI POCIMHHUX TKAHUH 1 KJIITHH.

OTprMaHHs 010J0TTYHO aKTUBHUX PEUOBUH POCIUHHOTO MOXO/KEHHS.

CyuacHi MeToJIu KJIOHAJIbHOTO MIKPOPO3MHOKEHHSI POCIIUH.

MeTtoau oTpuMaHHs 6€3BIpYCHUX POCIIHH.

EmOpiokynbTypa 1 3amiigHeHHs in Vitro.

KiitTuHHMI MyTareHes 1 ceiaeKIis.

MeTonu KpiOKOHCEpBYBaHHS 010J10TYHOTO MaTepiaiy.

IMmMmoO1TI3a1isl POCTUHHUX KJTITHH.

ComaTnuHa Ti0puan3allisi Ha OCHOBI 3JTUTTS POCIMHHUX MPOTOTIACTIB.

10 I'eneTnuHa TpaHcopmailisi Ha XpOMOCOMHOMY 1 TEHHOMY PiBHSIX.

11. Tlinxoau KyIbTUBYBAHHS KIITHH Y KyJIbTypaIbHOMY CEPEAOBHIIT.
CycneHs3iitHl KyJIbTypH KIIITHH.

12. Cuctema G10TEXHOJIOTIYHOTO BUPOOHUIITBA.

13. Bigninenns 6iomacu: ¢uoTaris, GuUIbTpyBaHHS 1 HIEHTPUPYTyBaHHS.

14. Knacudikaris epMeHTIB 3aCHOBaHA HA MEXaHI3MI iX Aii.

15. MeTou KyJIbTUBYBaHHS MPOAYIEHTIB (PEPMEHTIB.

16. ImMoOG1Ti3a11iss POCIMHHUX KIITHH: HEOOX1AHICTh, OCHOBHI METOJIH.

17. AncopOiiist KJIITHH HA THEPTHOMY CyOCTparTi.

18. Cuctemu KyabTUBYBAaHHS IMMOO1JII30BaHUX KIIITHH.

19. Meroau iMmMo6imi3arii pepMeHTiB.

20. Ximiyna moaudikaris O1JIKiB.

21. Onep>kaHHsT MOHOKJIOHAIBHUX aHTUTLIL.

22. [lpuHuunm 1 MeToau IMyHO()EPMEHTHOTO aHai3y.

23. bynoBa, npuHIuI poOOTH 1 XapaKTEpUCTUKA 010CEHCOPIB.

24. Buninenns /JIHK i3 6akTepianbHUX KJIITHH 1 POCIIMHHUX TKAHUH.

25. Meroa noiimMepa3Ho-JIaHIFOTOBO1 PEaKITi.

26. ,,Juctpymentu” reHHoi imxeHepii: pectpuktasu, JIHK-momimepaza I, JIHK-
Jirasu, 3BOPOTHS TPAHCKPHUIITA3A.

27. Meronu 1 TexHika TpaHchopmarlii TeHiB.

oCcoNOOR~ODE



3. 3aranbHa 6ioTexHoJI0TiA
1. KamocHa TkanumHa. @P13M4HI Ta XIMIYHI YMOBH, SIKi BIUIMBAIOTh Ha MPOIIEC
YTBOPEHHSI KATIOCHUX TKAHUH.
Insxu aHAporeHesy B KyJbTypi in Vitro.
Knitunna cycnensis. CnocoOu KylnbTUBYBaHHS KIIITUHHUX CYCIICH3IH.
Btopunni MmeTaboIiTH.
Mopdorenes. [Haykiiis MopdoreHesy 3a J0ImoMOT00 PEryJIsITOPIB POCTY.
KynpTypa 1307150BaHUX MPOTOIUIACTIB K OCHOBA KIITHHHOI 1H)KEHEPIi.
ComaTtnuHl UMOpUIM Ta COMATWYHI TIOpUAM, iX 3HAYEHHS A CLIBCHKOTO
rOCIIO/IapCTBa.
8. OcHOBHI  ¢epMeHTH, $SKi BUKOPHCTOBYIOThH JUIsl  KOHCTPYIOBAHHS
pexom6OinanTHO1 JIHK.
9. CtBopeHHs BekTopiB i mepeHeceHHs pekomOiHanTHX JIHK Ta ix
amrutidikaiis (TeH-BeKTOp, TeH-MapKep, IIJTLOBUHN T€H).
10. KpioGionoria. Kpiozoepexxkenns. CTtBopeHHS OaHKIB T€HETUYHHX PECYpCIiB
POCTIHH.
11. JliarHOCTHKa TEHETHYHO-PEKOHCTPYHOBAHOTO MaTepially, COMAaKJIOHAIbHUX
BapiaHTIB
12. Pectpukiisa. Pectpukiiitne kaptyBanHs. CekBeHyBaHHSI.
13. Meroau iMyHOI1arHOCTHKH.
14. BukopucTaHHsI MOHOKJIOHAJIBHUX aHTUTLA Y POCITUHHUIITBI.
15. OCcHOBHI IPUHIUIIN MOJIMEPA3HO-JIAHIIOTOBOT PeaKIlii.
16. IMMOOLTI30BaH1 KJIIITUHN Ta METOIM X 1IMMOOLITI3a1].
17. KniTuHH1 TEXHOJIOTI1 /ISl OTpUMAaHHS J1KapChKOi CUPOBUHH.
18. [IpomucnoBa OGiOTEXHONOTisl, OTPUMaHHSI TIEPBHHHUX Ta BTOPUHHUX
MEeTa0OJIITIB.
19. KpuBa pocty MikpoopraHi3MmiB-ipoayneHTiB. [IpoayleHTH nepBUHHUX Ta
BTOPHUHHHUX METa0OITIB.
20. bioximMiuH1 0COOJMBOCTI IIPOIIECiB OPOIIHHS.
21. Bupo6HuI1TBO 010700pUB Ta BUPOOHUIITBO KOPMOBOIO OLIKA.
22. MikpoopraHi3zmMu sIK KOHTPOJIb 3a0py/IHEHHSI HABKOJIMIIIHBOTO CEPEIOBHIIIA.

Nk

4. Dizionorist pocauH
1. ®izionoriyHa pojib KOMIIAPTMEHTIB POCIMHHOI KIITHHU: 000JOHKA, OpraHeH,

BaKyOJIs.

2. Oco0anBOCTI BOAHOTO OOMIHY Y POCIIHH.

3. Caitno3anexHi peakiii potocunresy (hoTodizuunuii 1 HOTOXIMIYHUN eTall).

4. Csitnone3anexHi peakmii QorocunTesy (umxmm KanmbBina 1 Xerwa-Creka,
MOKT, poroauxanns).

5. Cunre3 AT®: xemiocmotuuHa Teopis [litepa Mituena.

6. OcoOnuBOCTI MPOTIKAHHS OCHOBHOIO MLUIIXY AMXaHHS y POCIUH (TJIKOII3,
ki1 Kpebca, enexkTpoH-TpaHCIOPTHHIN JIAHITIOT MiTOXIOHIPIM).

7. AnbTepHaTHUBHI UMKIM OKUCHEHHA cyOcTpaTiB (meHTo3odochaTHul 1
TTIOKCUJIATHUM IUKJIH, J-OKUCHEHHS KUPHUX KUCIIOT, TJIIOKOHEOTeHE3).



8. Knacudikariss minepanbHux eneMmeHTIB. OCHOBHI MPEJACTAaBHUKMA 1 iX POJb B
POCIMHHOMY OpraHi3Mi.

9. MexaHi3Mu BUIIJICHHS PEYOBUH, Kiacudikailis CEKpEeTOPHHUX CTPYKTyp 1
POCIMHHUX BUIIICHB.

10. PicT (mMO3uTHUBHMI 1 HEraTUBHMM; NMEPBUHHMI, BTOPUHHUN Ta aJBCHUBHUMN) 1
PO3BUTOK POCIIHH.

11. TIoHATTS TPO OHTOTEHE3 POCIMHHUX OpraHi3MiB, HOoro eramu Ta Gopmu
(MTOTEHE3, TICTOTeHE3, OpraHoreHe3, MopdoreHes).

12. CTiliKicTh POCTHMH 1 amamnTaiis 10 cTpecoBux (axTopiB cepenoBuina. OCHOBHI
BUJI CTIAKOCTI POCIIVH.

5. Bioximist
1. BioximMiyHU# CKJIa POCIIHH.
2. bioxiMiuHa Tornorpadist pOCIMHHOT KJIITHHHU.
3. OcobnuBocTi MeTabo13My BYTriaeBOAIB Yy pociuH (mukiu KanbBina 1 Xetu-
Cnexka, poronuxanus). EHepreTnuHuii 6anaHc peaxiiii.
4. OcoONMBOCTI JiMiHOTO OOMIHY Y pociuH (TJTIOKCUIATHUHN UK, f-OKUCHEHHS
KUPHUX KUCIOT). EHepreTHuHmii OanaHnc peaxiii.
5. binkoBuit 0OMiH y pOCIHH (HITPOT€HA3HUN KOMILIEKC).
6. @1ITOropMOHAJIbHA PETYIISLIS POCTOBUX MPOLECIB.
7. TpaHCTIOPT MOXKUBHUX PEUYOBUH Yepe3 TUIa3MaTHUHI MEMOpaHHU.
8. VYuacte  aHTHOKCHIAHTHUX  (epMeHTIB  (KaTama3u, NEPOKCHIa3H,
CYNEPOKCUUCMYTa3H, TIyTaTIOHTpaHchepa3n) y CUCTEMax 3axXUCTy 1 CTIMKOCTI
POCIIHH.
9. KodbepMeHnTHa poJjib BITaMiHIB.
10. [JuxanpHuil naHmror xjoporuiactiB. bynoBa 1 (yHKIT KOMIOHEHTIB
JUXAJIBHOTO JIAHITIOTA.
11. Hukn Kpebca. Ximi3M peaxiiiid, TOYaTKOBI, MPOMIKHI Ta KIHIEBI MPOIYKTH,
XapaKTEePUCTHKA OCHOBHUX (hepMeHTiB. EHepreTnunmii 6anaHc peakiriil.
12.  XemiocMoTuyHa Teopis Mituena. [‘eHepyBaHHS  €IEKTPOXIMIYHOTO
noteHuiany. Cunrez ATO.

6. bioenepreruka
. [lepcnexkTBY BUPOOHUIITBA aJIbTEPHATUBHOTO NaJIMBA 3 010JI0TTYHOT CUPOBUHH.
. ®oTocunTe3. bioTexHonoriyHi Metoau iHTeHcudikailii GoToCUHTE3Y.
. Enepreruuna 6iocupoBuHa. [lepepoOka Ta pi3Hi BUIM Olomnaivpa.
. TBepae Oilonanuso.
. Pocnunni ool Ta ix edipwu.
. bioetanoui 1 6ionadra.
. TexHosorii Ta 00J1aiHaHHS AJIs1 BUPOOHMIITBA ra30I010HOTO OlomaauBa.

~NOo o1k Wi —



7. 'eneTtuka
1. Kmituna sik ocHoBa cmaakoBocTi. Jlokamizamisi TeHiB y Xxpomocomax. Poib
HUTOIIa3MaTUYHUX  (akTopiB y  mepedadi  ChmajakoBoi  iHdopmariii.
[{uTornnasmMaTiyHa CHaaKoBICTh. MITOXOH/APII Ta IJIACTUAM SK HOCIi T€HEeTHYHOI
iH(opMmarii.
2. MosekymasipHl OCHOBH CHaJKoOBOCTI. XimiyHa OymoBa Ta crpykrypa JIHK 1
PHK. Mexanizm pemmikamii JJHK Ta i po3momin mig 4yac moauly KIITHH
poKapioTiB 1 eykapiotis. Pemapartis JJHK.
3. Peanizanii cnaakoBoi iHopmamii y kimituHax. TpaHnckpumiis Ta ii eramnu.
[Iponecunr PHK, Tunu cruraiicunry.
4.  Tpaucnsauis PHK. Poms MPHK, TPHK Tta pubGocom y cuntesi Oinka.
['eHeTHYHMIA KOJ CTIAAKOBOCTI.

S. CtpykTypa Ta (YyHKUIA T€HIB, peryisilis iX eKcHpecli y MpoKapioTiB 1
€yKapioTiB.
6.  XpomocomHa Teopis cragkoBocTi. CTPyKTypa XpOMaTHHY, T€TepOXpOMaTHH

1 eyxpomatuH. [nTerpamis 6ikiB 1 JIHK y xpomocomi. Hykieocomu. Xpomocomu:
XIMIYHUH cKiaa, OymoBa, pemikaiis 1 po3noaia. Kpocunrosep.

7. MiHUBICTh TEHETUYHOTO MaTepialy. Tumu MyTaIiu.

8. 3aKOHOMIPHOCTI CIHAAKyBaHHS O3HaK. 3akoHUW Menaens. MoHoriopuaHi
CXpCIIyBaHHS, B3a€EMOJIII ajeliB OJHOTO TreHa. JuriOpuaHi i momiriopuaHi
cxpeuryBaHHs. BigxuiieHHd BIJI MEHJAENIBCHKUX po3uieruieHb. [lomimioimia 1
aHEYTOJIIUIOI 11, IHOPUIMHT 1 TETEPO3HUC.

Q. ['eHeTHYHI OCHOBU OHTOT€HE3Y.

10. T'enermka crtati. ['eHeTHYHI MPOLIECH B TOMYJIALIISX.

11. T'enna iHxeHepis. MeTou BUAUICHHS Ta CUHTE3Y T'eHiB. [ €HH1 BEKTOpH AJIs
MPOKapioTiB Ta eykapioTiB. CrnocoOu oJiep>KaHHsS Ta CEJIEKIli PEeKOMOIHAHTHUX
mosekys JTHK.

8. BioTexHoJIOTiYHI MeTOaH AOCII’KEHb.
1. O0’ekTH O10TEXHOJIOTIYHUX JOCIIIKEHD.
2. biosioriuHi mpenapaTu: TKAaHUHHW, OPTaHH, CYCIIEH311 KIITUH, KyJIbTypU KIITHH,
KIITUHHI (pakiii, Oiomomimepu. [lpaBuna Ta cTpoku 30epiraHfHs O10JOTTYHHX
npenaparib.
3. Texnika nabopaTopHux poOiT. XimMiuHu# mocy. XiMiduHI pEYOBUHH, X YUCTOTA,
METOAM OuYuCTKU. Po3zumHu Ta cepefoBuma. Di3uko-XiMIYHI BHMOTU JIO
O10XIMIYHUX PO3YMHIB Ta cepenoBull: OydepHa €MHICTb, OCMOTHYHICTh, 10HHA
cuna, ckian. IakyOariiiHi cepenoBuina, cyoctpatu. Di310J0TIYHI PO3IYUHHU.
BbydepHi pozunuu. IlpaBuna Ta cTpoku 30epiraHHs O10XIMIYHHMX PO3YMHIB Ta
CEepEeIOBHIILI.
4. IpenapatusHi MeToau. CriocoOu roMoTreHi3artii.
5. ®pakiioHnyBaHHS roMoreHariB, [leHTpudyryBanusa. XapakTepucTuka METONY,
pO3AUTIOBAaHOTO  mOJsi, HoMorpama. Jludepenmiitne  1eHTpUdYTyBaHHS,
yIbTpaleHTpuyryBaHHs, LEHTPUPYTYBaHHS B IPAIEHTI TYCTUHU Ta 1H.
6. BucomoBanns, mianiz 6ionomimepiB. YibTpadiasTparlis.
7. XpomatorpadiuyHi METOAM OYUCTKU TpemnapariB. MeTonu OIiHKH YHMCTOTH Ta
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KUTBKOCTI Mpenaparis.

8. MeTonu BU3HAYEHHS KUIBKOCTI OlJIKa Ta HYKJIETHOBUX KUCIOT. Di3uKO-XIMIUHI
METOJIY aHaJ3y

9. Enexrpoximiuni METO/IH: MOTEHIIIOMETPIs, KOHJTYKTOMETpis,
CJIIEKTPOrpaBIMETPisi, BOJbTAMIEPMETpPIs, KyJToHOMeTpis Ta 1H. CHexTpalibHi
METOJM:  aTOMHO-aOCOPOIIMHMM 1  MOJEKYIIpPHO-aOCOpPOIIMHUN  aHai3u;
iH(ppauepBoHa Ta PIyopecIieHTHA CIIEKTPOCKOITI.

10. PaniocneKTpOCKOMiYHI METOAM: €JIEKTPOHHUN MapaMarHiTHUH pEe30HaHC
(ETIP), snepuuit maraiTHU# pe3onanc (IMP),

11. Xpomartorpadiuni Metoau anamizy. IlamepoBa Ta  TOHKOIIApOBa
xpomatorpadis, xpomartorpadis Ha KOJOHKax. Buam xpomarorpadigyHOro
po3aineHHsT 610MOJIEKyII: aacopOmiitHa, Tenb-(hiIbTpalis, 10H0-o0MiHHA, adiHHAa,
ra3o-piJIiHHAa, BUCOKOE(hEKTUBHA ra3oBa XxpoMartorpadgii.

12. Enextpodopes. Meron mac-cniekrpometpii. PajioizoronHi mMeToau aHamizy:
130TONH, XapaKTEpPUCTHUKA, 3acTocyBaHHA. IMyHodpepmeHnTHuHil aHamiz (IDA),
pamioimynnuit anam3 (PIA), dmoopoimynnuii anamiz (PIA), meton pamiaibHOI
imyHonuys3ii (PL]).



Exzamenauitinuii oinem Nel.
(MakcumanbHa kitbKicTb 200 OaiiB).
Tumanus cknaonocmi: 1 numanns — 1 ipna 8ionogios 1 6an (30 numans)
1. Ximiuna peuosuna abo cymiw XiMIUHUX DEYOBUH, WO BUKOPUCHOBYIOMbCA O

3HUWEHHA MIKPOOP2AHI3MIE | Cnop:

A. GakTepuIuI.

b. ¢yrrinua.

B. cnopouma.

I'. 6iouwms.

2. Ingexuii, wmo oo6ymoeneni pamniuie HeGIOOMUMU NAMOEHAMU, AKI HECNOOIBAHO
3’Aeunuca y nonyaayii M00uUHU a60 weuOKo po3umupIOIOms C6010 NPUCYMHICb Yy NONYIAYTL:

A. aHTPOMO300HO3HU

b. indexuii, «o moBepTaroThC» (re-emerging)

B. HO30KOMIiaBHI 1HGEKIIIT

I'. emerging iadexuii

J1. BCi BapiaHTH BipHIi

3. Hazeimb memabonim OKUCNIEHHA 21I0KO3U, AKUI 6 AHAEPOOHUX YMO6ax
0e3nocepeoHbo nepemeoproEMbCaA 6 1AKMam:

A. Okcanoarerar.

b. I'mroko30-6-docdar.

B. I'minepodocdar.

I'. [Tipy.ar.

B. ®pykTo30-6-docdar

4. Ilenmpanvhum npomir3cHum npooyKmom ecix oominie (oinkis, ninioie, gyznesodis) €
aKmueHa popma oymoeoi Kuciomu y eu2naoi:

A. JlakTar.

b. Auetun-KoA.

B. Cykuunin-KoA.

I'. Lutpar.

M. I'myramar

[Tutanns cknagHocti: 1 nutanHs — 6 6aniB (15 nuranp)

1. lin 0e33acoobie cymmeeo 3anexncums 6io:

A. BUpoOHUKa /1e31HPEKTaHTA.

b. xoH1EeHTpallii poO0YOro po3ynHy.

B. HasgBHOCTI Ha MOBEPXH1 OPraHIYHUX PEUOBUH.

I'. mutomti 06po6rOBaHOT TOBEPXHI.

2. Bionoziuni pusuxu, cnpuuuHeni 1100uHoI0 a60 nos'a3ani 3 Hel, KAIOUAIOMb:

A. mosBy CTIMKHUX 70 aHTUOI0THKIB OaKTepiabHUX 1H(EKIIiH

b. OloTexHoNOTi1YHI PU3MKH, TaKl SK MPOAYKTH TPATULIHOTO CXPELIyBaHHS 1 CENEeKIl,
MyTalliil i cydacHUX 010TE€XHOJIOTIH.

B. BukopucTaHHS WIKIJIMBUX O10JIOTIYHUX areHTIB Y BIMNCHKOBHX YU TEPOPUCTUYHUX
LUTSX;

I'. mommpeHHs 300HO31B

J1. BCi BapiaHTH BipHi;

3. 3a mexanizmom O0ii Ha eHepeemuuHull O00MIH KIIMUHU MAI0HO8A KUCI0MA
Hanexcums 00:

A. 1HT101TOp JeriaporeHas;

b. iHT16iTOp €IEKTPOHHOTO TPAHCIIOPTY;

B. inribitop okucHoro gochoputoBaHHs;

I'. po3’eHyBa4 OKUCHOTO (OCHOPUITIOBAHHS.



4. Eneprist npu nepexoi eJIeKTPOHA XJIOPOQiIy 3 IPYroro CHHIJIETHOIO cTaHy (S2)
Ha nepuuii 30y/1’KeHuil CHHIJIETHU piBeHb (S1):
A. BUNIPOMIHIOETHCS Y BUTIISAI (PITyOpecIeHIIii;
b. BUKOpHCTOBYEThCS Ha BITHOBJICHHS 3amaciB XJIOPO(DTy B XJIOPOILIACTI;
B. ine Ha MPOXO0KEHHS XIMIYHUX B3aEMOJIIH.
I'. Bci BigmoBizi BipHi

[Mutanns cknaguocti: 1 muranus — 10 GamiB (5 muTaHp)
1. @i3uuni abo ximiuni 3acoéu 3HUWEHHA MIKDOOPZaHi3Mi6, alle He 0008'A3K0680 cnop
HA3UBAIOMBCA ........
2. Ilpunyunu, mexnonozii ma npaKmuku, AKi 6NPOBAOHCYIOMbCA 011 3AN00IZAHHA
HEHABMUCHO20 6UBITIbHEHHA MA NOWIUPEHHA NAMO2eHI8 | MOKCUHIE ye
3. BcranoButu mpaBwibHy BianoBigHicTh - Huka KajabBiHa BkJIIOYae Tpu cranii,
NPUBEAITH iX Y BiIMOBITHICTH 3 THMH NEPETBOPEHHSIMH, III0 BOHU BKJIIOYAKOTH:

A. Kap6okcumoBanns | 1. 3-OI'K BigHOBmIO€TRCS 10 3-(hocdormineponoBoro ampaeriay (3-
@T'A),

b. BigHoBneHHs 2. HeopraHiuHuii kapOoH y ckiani COz BKIIOYa€eTbCS 10 CKIALy
OpraHiYHHUX pPEUOBHH 3a y4acTio bepMeHTy
pubyno3obicocharkapOoKcHIazm

B. Perenepartis 3. Monekynu BigHOBIEHUX (ochoTpio3 BUKOPHUCTOBYIOTHCS Ha
YTBOpEHHS pruOyo30-5-pochary

4. BHympiwinboKNimMuHHA 10KANI3ayia NOYAMKOB020 emany [-oKUci1eHHA MOJIeKY]l
eUWUX HCUPHUX Kucaom (akmueayisn) eiooysacmuca 3a yuacmi AT® i HSKoA 6 ..............
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