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4. 

7. 

5. Pi3HYHa poib PHK AK nOcepenHMKa M0X reHeTHYHHM MarepianOM (/HK) 1 

8. 

1. OCHOBH MOJJeKyJIAPHOi Qionoriï 

9. 

HykneïHoB0 KHCNOTH i 6inKH: CKNan, BJacTHBOCT0 i )yHKuii. 
CTpyKTypHa opraHi3auia JIHKi PHK. 

6. Ekcnpecia reHiB: 1OM0HaHTH0CTb i peuecHBH0CTb. 

10. 

3oepexeHHA reHETHYHOÏ 0HOOpMauii npH I01ini KniTHHH. 
Penuuikais HK. 

CHHTe30M O1JIKa. 

BakoHM KlacHYHOi reHeTHKH � 3aKOHH MeHnena. 
PiBHÍ CTpyKTypHoi oprauisauiï GinK0B. 
MarpuYHnH npHHLMn QiocHHTezy 6inka. 

TeHeTHYHHH KOJ. 
11. PeryIAU0A eKCIpecii reHiB Ha piBHi TpaHCKpunuiï Ta TpaHcnALuii. 

12. KOHCTpyIOBAHHA peKOMinaHTHAX IHK 
13. KnoHY BaHHA HK. ETanu oTpHMaHHA KNOH0B. IIpo6neMH KIOHyBaHHA. 
14. MeTONM ceKBeHy BaHHA IHK. 
15. PeaKuia riopuAn3auiï HyKNeÏHOBMX KHcJIOT. OAepxaHHA opraHi3MIB, 13 

3M0HeHHMH reHaMM. 
16. MeToNH neTeK;iï [HK, PHK, õinkiB. 
17. MoneKy1ApHi oCHOBH MyTareHe3y. 

2. BioinKeHepia 
1. HoBi TeXHONOriï npu KyJbTHBOBaHi pocnHHHHX TKaHMH KJI0THH. 
2. OrpuMaHHA ÕionoriYHO aKTHBHHX pe4OBMH pocIHHHOro nOxoNKEHHA. 

3. CyuacHÈ MeTONu KIOHaIbHOTO M0Kpopo3MHOKEHHA PocIHH. 
4. MeToFH oTPHMaHHA Pe3BipyCHHX pociMH. 
5. EMQpiokyIBTypa i 3anninHeHHA 0n vitro. 
6. KaiTHHHH� MyTareHes i ceneKuia. 
7. MeTonn KpioKOHcepBYBaHHA PionoriHHOro MaTepiany. 

8. IMMOoii3auia pocnHHHHX KI0THH. 
9. COMaTHYHa riQpuIu3auia Ha oCHOBI 3JIHTTA pocIHHHHX ipoToiacTIB. 
10. TeHeTHYHa TpaHchopMauia Ha xpOMocOMHOMy i reHHOMy piBHAX. 
11.TeHeTHYH0 BeKTOpA B IIpuponi Ta MOXIHBOCTI ÎX BHKopHcTaHHA. 
12. TpaHcreHH0 PaKTepiï. PekOMPiHaHTHÈ JT0KapCBKi IpenapaTH. 
13. TparCreHH0 pocIHHH. OcHOBH0 HanpaMKM BHKOpHCTaHHA TPaHcreHHHX 

pociHH. 

14.HoBiTHÈ TeXHOJIorii penary BaHHA TeHOMy. 
15. IlinxoNH KyJbTHBY BaHHA KN0THH y KyIbTypalbHOMY cepenoBMMI. 

CycneH3iÄH0 KyIbTyp KniTHH. 
16. CucTema QioTexHOJOriYHOro BHpoÒHHUTBa. 
17. BinnineHHA iOMacH: nOTaLuia, oiNbTPy BaHHA 0 LeHTpuyryBaHHA. 
18. Knacuhirauia epMeHTiB 3aCHOBaHa Ha MexaHi3M0 iX Ai. 
19. MeToJH KyNbTHBY BaHHA TIponyIeHT0B )epmeHTIB. 
20. IMMOoini3auia pocnHHHHX KI0THH: Heo6xinHICTb, OCHOBH0 MeTONH. 

21. AFcopõuia KIiTHH Ha 0HepTHOMy cyocTpari. 



22. CuCTeMH KyJIbTHBYBaHHA 0MMOOiJ03OBaHHX KJI0THH. 23. MeroNu 0MMOOini3aniï oepmeHT0B. 24. XimiYHa MoJHoikauia 6inK0B. 
25. OnepkaHHA MOHOKJIOHaNbHHX aHTHTIJI. 
26. TIpuHUHNH 0 MeTONH 0MYyHOHepMeHTHOrO aHani3y. 27. byioBA, npuHIMn poQ0TH 0 xapakTepuCTHKa Qi0ceHcopiB. 28. BunineHHA HK is akTepiaIbHHX KIiTHH 0 pocIMHHHX TKaHMH. 
29. MeTon noN0MepazHo-NaHUOrOBOi peakuii. 
30. ,�HeTpyMeHTH" reHHoi iHKeHepiï: pectpHKTa3M, HK-no.IMepasa I, AHR 

IIra3n, 3BOpOTHA TpaHCKpunTa3a. 
31. MeTOAH i TexH0Ka TpaHC)opMauiï reH0B. 

3. 3araNbHa PioTeXHOJIOria 

1. KanoCHa TKaHHHa. OisuuH0 Ta xiMiYHi yMoBH, aKi BnIMBaBoTb Ha npouec 
yTBOpeHHA KaJFOCHHX TKaHHH. 

2. IMlnaXH aHAporeHesy B KyJIbTypi in vitro. 
3. KuiTHHHa cycneH3iA. Crnocoou KyIbTHBy BaHHA KJI0THHHHX cycneH3iH. 
4. BTopHHH0 MeTaboniTH. 
5. MopdoreHes. IHIy KuiA Mop)oreHesy 3a 1oOMOrOKO peryiaTopiB pocTy. 
6. Kynbtypa isoMbOBaHMX npOTonnacTiB AK OCHOBAa KniTHHHOd 0HXeHepi. 
7. COMaTHYH0 LHÑpuIH Ta cOMaTHYHi riQpuau, ix 3HaYeHHA NJIA cilbCbKOro 

rocnolapcTBa. 
8. OcHOBH0 hepMeHTH, AKI BAKOPHCTOBY IOTb 

9. CTBopeHHA BeKTOP0B AJ1A nepeHeceHHA peKOMPIHaHTHHX HK Ta ix 

aMIIiQiKalis (reH-BeKTOP, reH-MapKep, iIbOBHG reH). 
10. KpioÑio1oris. KpiosõepexeHHA. CTBOpeHHA 6aHK0B reHeTHYHHX pecypciB 
pocnuH. 
11. liarHOCTHKa reHeTHYHO-peKOHCTPyHOBaHOro MaTepiany, coMaKJIOHalbHHX 

BapiaHTiB 
12. PecTpHKuis. PecTpHKL0MHe Kapry BaHHA. CeKBeHY BaHHA. 
13. MeTONH 0MYHOZÍarHoCTHKH. 
14. BuKopHCTaHHA MOHOKIOHAIbHHX aHTHTIJI Y pocMHHHUTB0. 
15. OCHOBH0 IpMHUHIIH NOn0Mepa3HO-J1aHLIIOroBoï peaKs0i. 
16. IMMo0ii30BaHi KI0THHH Ta MeTONH 0X 0MMOOiJIi3aui. 
17. KniTMHH0 TeXHOJOriï AII OTPHMaHHA M0KapcbKoi cHpoBHHH. 
18. IIpoMHCIOBa 
MeTaboJIiT0B. 

QioTexHONOria, 

KOHCTPyOBaHH 

OTPHMaHHA 

20. bioxiMiH0 OcoÕIMBOCT0 Iupouecis poins. 

IIepBMHHHX Ta 

19. KpuBa pocty M0KpoopraHi3M0B-IIpoiearB. TIpoy CHTH IepBinnx ra 
BTOPHHHHX MeTabosiiriB. 

21. Bupo6HMLITBO 6ion0QpuB Ta BHpoHHUTBO KopMOBOTO QiJIKa. 

BTopHIX 

22. bioTeXHOJNOriYHe BHpoQHMTBO Ta OxopoHa HaBKOJIHLIHbOro cepeOBHMa. 

23. MikpoopraHi3MM AK KOHTPJIb 3aópynHCHHA HaBKOJ1MUIHbOr) cepcIOBAIMa. 
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pekoMõiHaHTHOÏ IHK. 



4. DizioNoria pocIHH 
1. PI310J10r14Ha ponb koMNapTMeHT0B POcHHHOÏ KJI0THHM: o00J10HKa, opraHeIH, Bakyona. 
2. OcooIMBOCT0 BOJHOrO oÔMÍHy y pocMH. 3. CBiTJI03aneKH0 Peakuiï horOCHHTe3y (horoi3u4HHÝ i hoToxiM04HMH erar1). 4. CBITJIOHE3aNeKH0 peaKuiï hoTOCHHTe3y (LHKJIH KabB0Ha i XeTya-Cneka, MOKT, ooTOMMXaHHA). 

5. CHHTe3 ATO: xemiocMOTHYHa Teopia Ilirepa MiTYeNa. 6. Oco6IMBOCT0 IpoT0KaHHA OCHOBHOro IUJIAXy 1MxaHHA y pocIMH (CIIKO13, UHKI Kpebca, eneKTpOH-TpaHcnopTHH naHUIOr MITOXiOHIpiD). 7. AnbTepHaTHBH0 LHKJIH OKHCHeHHA cyõcTpariB (neHTO30hocharHMH i 
rIIOKCHJIaTHM� UHKJIM, B-oKHCHeHHA KpHHX KHCIOT, TJIOKOHEOreHe3). 8. KnacHoikauis M0HepaNbHMX enemeHT0B. OCHOBHÈ NpeICTABHMKH I IX po1b B 
pociuHHOMy opraHi3M0. 

9. MexaHi3MH BHAJeHHA peyoBMH, KJacnhikauiA cekpeToPHHX CTpyk+YP I pocIHHHMX BHIiJeHb. 
10. PicT (n034THBHHG i HeraTHBHH�; nepBHHHHÄ, BTOPHHHHA Ta aNBeHMBHHM) 1 

po3BHTOK pocIHH. 
11.1loHATTA Ipo OHTOreHe3 pocIHHHHX opraHi3M0B, Moro eTanH Ta opMH 

(UHTOreHE3, TicToreHe3, OpraHoreHe3, MOporeHe3). 
12. CTiÄK0CTE PocIHH i ananrauis 10 CTpecOBHX )akTopiB cepenoBLla. OcHOBH0 

BHIH CTI}KOCTI pociHH. 

3. GioxiM0s 
1. 5ioxiM0YHMÀ CKlal pocIHH. 
2. bioxiMiYHa TOIorpaoia pocIHHHOi KIITHHH. 
3. Oco.NMBOCT0 MeraõoIi3My ByrIeBOJ0B Y pocnHH (UHKIH KanbB0Ha i XeTy 
Cneka, oroNMxaHHA). EHepreTHIHH� õanaHc peakuiH. 
4. OcooIHBOCT0 iniqHOro oÐM0Hy y pocIHH (rIIOKCHJIaTHHM UMKJI, B-OKHCHeHHA 
KHpHHX KHC10T). EHepreTHYHHH õananc peakuiH. 
5. BiJKoBHÝ 0ÐM0H y pociHH (HITPOreHa3HMH KOMIJJeKC). 

6. DiTOropMOHaTbHa pery IAUiA p0CTOBHX npoueciB. 
7. TpaHcnopT n0KHBHHX peyoBHH Yepes nia3MaTHHHÈ MeMPpaHn. 

8. yyacTb aHTHOKCHIaHTHMX hepMeHTiB (KaTaJta3H, 
cynepokcnwCMY Ta3M, rnyrarioHrpancVjepasn) y cnereMax 3axHeTy i criäkocTi 
pocIHH. 

9. KohepMeHTHa po.b B0TaM0H0B. 

nepokcHNaBH, 

10. [MxaJTbHHA JlaHILJOr XJIOpoacTiB. byoBa i yukuiï KOMIOHeHT0B 
AMXalbHOrO JJaHLIOra. 

|. LuKJI Kpeõca. Ximi3M peakuiH, Il04aTKOB0, ipoMiKIi Ta kinlCB0 poyKTH, 
xapakrepcTHKa OCHOBIIMX (hepMeruriB. EnepreTHHnM GaNane peakuiim. 



12. XemiocMOTHYHa Teopis MiTYena. noTeHUia1y. CHHTe3 ATO. 

5. PocHHÈ OJÜï Ta ix eipu. 

1.lepcneKTHBH BHpoÕHMLITBa aJbTepHaTHBHOro nalHBa 3 ÕioJOriYHoi cupoBHHH. 2. DoTOCHHTe3. BioteXHOJIori4Hi MeToIM 0HTeHCHhikauii horocHTe3Y. 3. EHepreTHYHa ÕiocHpoBHHa. Ilepepo6Ka Ta pisHÈ BHJM õiornannBa. 4. TBepae OionanHBO. 

6. BioeraHon i Pi0Haora. 

1. 

6. BioeHepreTHKa 

7.TexHoNoriï Ta ooJ1anHaHHA JUA BHpoPHMuTBa ra3ononioHoro õionann Ba. 

KiiTHHa AK oCHOBa ciankoBOcT0. JloKani3auia reH0B Y XpoMOcOMax. PoTb 
LMTODJTaBMaTHYHMX aktopis y nepenaui CInalkoBOÏ iHþopvaui". 
|uTONJlaIMaTHMHa cnankoBicTb. MiTOxOHApii Ta IJlacTHAH AK HOCi0 reHeTH4HOI 

7. TeHeTHKa 

2. MonekyiapHi oCHOBH CnanKOBOcT0. XiMi4Ha ylO Ba Ta cTpy KTy pa HK I 
PHK. MexaHi3M penikauiï IHK Ta ii po3noniJI niA 4ac OY KJIITHH 
npokapioiB 0 eykapioriB. Penapauis /IHK. 

T eHepyBaHHA 

3. Peaii3auiï cnaaKO BOÏ iHhopmauiï y kiiTHHax. TpanCKpHNiA Ta îñ erann. 
IIpouecMHr PHK, THNH CIJnaHcMHry. 

7. 

4. Tpancnauia PHK. Ponb MPHK, TPHK Ta puoocoM y eHHTesi õLIKa. 

TeHeTH4HH� KO cnankOBOCT0. 
5. CrpyKtypa Ta ¢yHkuis reHiB, pery1auis ix eKcnpecii y npokapioriB i 

ey kapiotrÈB. 

9. 

6. XpoMocoMHa Teopis cnankoBOCTi. Crpykrypa xpoMarHHy, rerepoxpoMaTHH 

i eyxpoMaTHH. IHrerpauis QinK0B 0 HK y xpoMocoM0. HykneocoMH. XpOMOCOMH: 
xiM04HH� CKJaA, PyAOBa, peiikauia i posnoin. KpoCHHrOBep. 

eneKTpOxiMiHoro 

8. MyTauiï: YHHHHKH, MexaHi3MM Ta BHayeHHA. 
MiHJHB0cTb reHeTHYHOrO MaTepia1y. THnH MyTauiH. 

3akoHOMipHOT0 cnankyBaHHA 03Hak. 3akoHH MeHAeIA. MOHOriopunHi 
CxpelyBaHHA, B3a¬MOA0A aneniB oNHOrO reHa. uriopuAHi noniriopuAHi 
Cxpeuy BaHHA. BinxHneHHA B0J MeHIeN0BCBKHX posuenleHb. TloniNOiNiA i 
aHeynoinnoiais, iHõpnAMHr i rereposnc. 

IIJlacTHI. 

13. 

10. L|uTOnJa3MaTHYHa cnankoBicTb. T'enern4HnH MaTepian miroxonpiH ra 

14. 

12. TeHeTHYH0 0CHOBH OHTOreHe3y. 

11. O3Hakn, Io KOHTpolioiOTbCA reHaMH AK HToIna3MH, Tak i xpOMOCOM. 

MarepnHCbKHÝ e)eKT. TlnazMiNn õakTepiH i õakTepiodar1 AK HOCid reneTHHO0 
inhopManiï. 

TeneTHKa crari. IeHeTHYH0 npouecH B nonynauiax. 
TeHHa iH KEHepia. Meronn BHJ0NeHHA Ta cHHTe3y reniB. IeHHi BeKTopu A 

ipokapioTiB Ta eyKapioris. Criocoou oeptaa9 Ta ceneKiï peKOMPiHaHTUHN 
MOJIeKyJI HK. 

15. TeneTH4HnH ananis KpocHnroBepy. IlpuntuIM nO0yA0BH reneTHVHoÏ Kapl 
xpOMOcoM. 

inQopMaui. 



8. BioTexHoJOrivHi MeTOAM A0CAiKeNb. 1.00 eKTH O10TexHONOriYHHX A0cH0JKeHb. 2. bioIOr0YH0 npenapaTH: TKaHHHH, opraHH, CycneH31 KIiTHH, KYa 5TYp KI0TMH, KII0THHH0 opakuii, QiononiMep.. Ipasuna Ta cTpOKM 30epiraHHA 6ionori4HHX npenapariB. 
3. TexH0Ka naõopaTopHHX pooiT. XimiYHHH n0cy1. XimiuH0 peyoBMHM, iX 4HCTOTa, MeTON 04HCTKH. Po34HHH Ta cepenOBHIa. Oi3MK0-XiM04H0 BHMOTH 10 o10XIMiYHWX p034HH0B Ta cepenOBMII: 6ydepHa eMH0CTb, 0CMOTHMH0CTL, iOHHa CHJIa, CKJlaI. lHKyQauiÄH0 cepenoBMMa, cyocTpatH. i3io10ri4Hi pos4MHH. EydepHi poz4uHH. IIpaBuna Ta cTpoKH 3õepiraHHa 6ioximi4HHX pos4MHIB Ta cepejoBHII. 
4. lIpenapaTHBHÌ MeTOIH. Chocoou roMOoreHi3auii. 

pakuioHy BaHHA rOMOreHaT0B, L\eHTpM)yry BaHHA. XapakTepHCTHKa MeTONy, posAiIIOBAHOrO 0J14, HOMOrpaMa. upepeHuiMHe ueHTpH)yry BaHHA, 
yIbTpauEHTPHpyryBaHHA, UeHTPn¢yryBaHHA B rpanieHT0 ryCTHHH Ta iH. 

5. 

6. BucoNHOBAHHA, Aiani3 QionoiiMepiB. YIbTpapiIbTpauia. 
7. XpoMarorpaqiuH0 MeTOIH O4HCTKH Ipenaparis. MeronH OLuiHKH YHCTOoTH Ta 

KiJJLKOCTÈ IpenapaTIB. 
8. MeTONH BM3HaYeHHA K0JILKOCT0 PiJIKa Ta HyKJIeïHOBX KHcJIOT. Oi3HKO 

x0M04HÈ MeTOJH aHaii3y 
9. EneKTpox0M0YH0 KOHIYKTOMETP1A, 

eneKTporpaBIMeTp1A, B0J15TaMnepMeTpIA, KylOHOMeTPiA Ta iH. CneKTpanbHÈ 
arOMHO-aÑcopQuiäHH� 1 MOJIeKYJIAPHO-aÑcopQuiMnu� aHaii3H; MeTOJIH: 

MeTOIH: nOTeHLiOMeTPiA, 

0HopayepBOHa Ta þryopecLeHTHa CneKTpoCKoii. 
10. PaniocneKtpocKoniYH0 MeTONH: eneKTpOHHMÄ napamarHITHH� pesoHaHC 

(EIIP), AnepHuH MarH0THHH pe3OHaHc (AMP), 

Ha 

11. XpOMaTOrpaiHi MeTONH aHanisy. ITanepoBa Ta TOHKOIapoBa 

xpoMaTorpapis, xpoMarorpaia KOJIOHKax. Bun xpoMarorpapi4Horo 

po3aineHHA Pi0MOJIeKyN: ancopQui`Ha, re b-pilbrpauia, ioHO-00M0HHa, ahinHa, 
raso-pinHHHa, BHcOKOe)eKTHBHa rasOBa xpOMaTorpapi. 

12. EneKTPo)opes. MeTOI Mac-cneKTpOMeTpii. PaxioisoTOIIH0 MeTONH 

aHanisy: i30TOIIH, xapaKTepHCTHKa, 3acTOCY BaHHA. IMyHOhepmeHTHM� aHanis 

(IÓA), panioimyHHH� aHatis (PIA), paioopoiMy HHMH aHani3 (bIA), Meron 
panianbHoi 0MyHOMuhysiï (P). 
MeTOJH PioJIOriYHOrO TeCTYBaHHA 10IiNHHX pe4OBHH: BHB4eHHA Oiox0M0YHOTo 

CTaHy pociHH B JnaboparopHHX I n0JlbOBHX YMOBax. XapakTepncTHKa ocHOBHHX 

THI0B 10cH0N0B: JnaõopaTopHHÄ, BererauiÄHHÄ, n0lbOBMÄ, ix nepeBarH 

oÐMeKeHHA. 

Ta 

14. KyILTY pa in vitro TKaHMH, KI0THH Ta opraHiB pocIMH. Ii nepeBarH Ta 

0ÐMeKeHHA, 00JiacTL 3acTOcy BaHHA: )yHNaMeHTalbHe I npHKnaHe 3HaMCHHA. 

15. Cy4acHi MeTOAH y 6ioTexHOIoriï poc1IHH: 0CHoBII0 nOHaTTH 0 CyTHICTD 
IIJIP-anani3, QioIoriï renOM0Ka, 

CHCTeMHOï pociHH, 

TpaHcKpHITOM0Ka, MeraõoJJOMiKa, ionomiKa. BuMOrH 

MeroqiB: posuiIbHa 3aaTHicTb, 4yTIHB0cTb, TOHuicTb, B0JTBOPIOBaicTb. 

IiporcOM0ka, 
NO piKO-x0M09HHX 

( 
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