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1. Onue naguajaLuol auenuniinm

Tany3sb suanb
OCBITHBO-HAYKOBHI
pisenn
“OcsiTniit cryninb
Crienianbicts

OcBiTHBLO-HAYKOBA

«B1OJIOT TSI KJITHHY

auty3b 3Hanb, CHCianbHiCTL, ocBiTHil crynin,

09 «biosoris»
rpetii

nokTop (pisocodii
091 «biosoris»
biosoris

ECTS

nporpama
XapakTepHeTHKA HABYAILHOT ANCUHIITHI
Bun Bubipkosi . |
3arajbHa KiJIbKiCTh 150
rOJINH
KinbKicTh KpeuTiB 3

KinpKicTh 3MICTOBHX
MOJTyJliB

He repe1oayeHo

KypcoBuii npoext

(pobota))

He nepedayeHo

dopma KOHTPOJIIO

Ex3zamen

IMoka3HUKH HABYAJILHOT JUCUUIIIHH VISl IGHHOT Ta 3204HOT GOpPM HABYAHHS

neHHa hopma HaBYaHHSI 3a04uHa popmMa HaBUAHHS

Pik nmifiroToBKu 1 I

Cemectp 2 2

Jlexuiitni 3aHATTS 20 20
[TpakTuyni,

ceMiHapchKi 3aHATTS ) . S—

JlaGopaTopHi 3aHATTS 0 - 1 20 |
Camocriitna pobora o o a 210

[H1MBI 1y anbHi ‘

JaB/IaHHA I = - S SN S .

KinpkicTh THKHEBUX 4 4

FOJIMH

Juis jieHnol hopmu
HABYAHHA ) P L




2. Mera 1a 3asaanus nasuaabHoT IHCHninm

MeTa nonsirac 8 tomy, mo6 aarm MaiOy THLOMY cretianicty ranboki 1 BeediuHi
IHAHHA 3 eBoMouil wiitun, 6y1o8n 1a dizionorii kAT pisHUX Opravi3MiB, MpoLecin
KINTHHHOT peryssiiil, o6Miny renerunoi indopmaitii, METOiB BUBUCHHS KIITHH, OCHOB
MOJIEKYIsipHOT Bion0r1iT,

Jappannn: JUis 30UIbIICHHA KiAbKOCTI Ta NiBHLLIEHHS SIKOCTT GI0TeXHOMOr HHOT
NPOAYKIIT Ta 1T eKonoriunoi 6e3nekn HeoOXiAHO CYTTEBO MIABHILNTH HAYKOBHI PIBEHD
cnerjaiicTis Jlanoro npodigio, 3aaTHuX KBaTi(IKOBAHO BIPOBAJUKYBATH HA [IPAKTHLI
HAMHOBII  JIOCATHEHHST HayKM, LIBMALIE OBOJOIBATH HOBITHIMW JIOCATHEHHAMMU B
obnacti  monexynsipuoi  Gionorii i waituHHoT Oiosorii. Tlpu ubomy 3HadHa poiib
BIIBOJMTHCS JIMCLIMIUIIHAM, SIKI HAAAI0Th ()yHaMeHTaIbHI 3HAHHS 3 OioJ10riT poCIMHHOT
KIITHHM, 3a1a4i, NOCTaB/IeHI nepe/i JIMCLHITIIHOIO:

|. BuBuenns ¢izionorii pocqMHHOT KIITHHHU - XIMIYHOIO Ta MOJICKYJISIPHOTO CKJIa/Lly
KJIITHHH, 1T CTPYKTYPHHUX KOMITOHEHTIB.

2. BuBuUeHHsSI NpOLECIB IKUTTEAISUIBHOCTI KIITHHU - (OTOCHHTE3Y, JIMXAHHS,
MPOLIECiB CHHTE3Y Ta BIIMB HAa HUX OI0THYHUX Ta a0i0THYHUX (AKTOPIB.

3. 3'scyBaHHs 0COOIMBOCTEH BHYTPILIHBOKIITHHHOI peryJIsiLii.

4. BuBueHHs TpoleciB 00MiHy reHeTHUHOIO iH(opMaLli€lo.

V pe3ynbTaTi BUBUYEHHS HaBYaJIbHOI IMCLMUILIIHK CTYIEHT MIOBHHEH:

3HaTH: OyZ0BY PI3HUX KJIITHH Ta iX BiMIHHOCTi, MaTH Cy4dacHi YsBJEHHS PO
GioeHepreTuyHi Ta MeTabOIUHI MPOLECH B KIiTHHI. BOIOMITH MOHATTAMM PO KIITHHHI
LUK | X perynsuiio.

BMIiTH: 3aCTOCOBYBAaTM OTPUMaHi 3HaHHs 3 OIoOril poCaMHHOT KJAITHHW TpH
BUpilIEHHI MPAaKTMYHMX [HTaHb, PO3POONATH Ta HPOBOAMTH  JOCIIDKEHHS 3
Giotexnonorii, (izionorii pociMH;po3yMITH (Di3i0J0NIUHI 1POLeCH Oprani3My Ha piBHi

KTITHHA Ta MaTH HayKOBUHM, podecirmnii nijxia 10 Gl0TeXHONOTTUHIX METOUB.

3, [porpama ta cTpykTypa HABYAALIOT AHCHHILITHN
[OBHOIO TEPMINY JICHHOT (3a04HOT) (hOpPMIT HABYAH S

Tema seuifinoro sanara 1, Mojennni o6'crn, Cysacni MeTon 0C1UKeH,



Onnoknitunni Mikpoopranismu Escherichia coli, Saccharomyces cerevisiae ixns
Oynosa. MynjaaMentansii npouecH B kniTHHi, SKi BUBYEHI 3a JIOMOIOIO LHX 00'CKTiB.
[TpoMiskHHIE - OpraniaM  Misk  oaHOKAiITHHHUMK  Ta  GaraToKAITHHHHMI  OpraHizMam
Dictyostelium  discoideum. Crpykrypa canminsoux  rpubis  1a  3actocysanus B
FEHETHUYHUX  Ta HHUTONONYHUX Jlocaipkennsnx. Hemarona Caenorhabditis — elegans.
bynosa 11 oprawismy Ta nepesaru sk MoAeALHOIO  00'CKTY B UMTONOMIUHMX
AOCHUKEHHSAX. Drosophila melanogaster — dpyxkrosa myxa. YMOBH KyJILTHBYBAHHS Ta
BUKOPUCTAHHS B TEHETHYHUX  nporpamax Jlociijukerb.  Xpeberui  opranismu
Xenopuslaevista — Brachydaniorerio. Bynosa Ta  BuKopuctamisi B Glojorivnmx
ROCHIUKeHHAX.  Arabidopsis  thaliana - waiinowmpeniwmii  pociaununii  ob'ckr B
Glorexnonorii i reHeruui KBITKOBUX pocinH. Mikpockoris. Metoan (ikcysarms Ta
3abappiennst  npenapatiB.  Burotosnenus napadinosux  3pisis.  (DiyopeciienTHa
Mikpockonisi. BusiBnenus cneuudiunux Mosiekysn B KiaiThHax. Ma3oBO-KOHTPACTHHH i
iHTepepeHLiHIi  MIKPOCKOTH, NpHHUMNK iXHbOT Jil. EnekrtponHuii  Mikpockorl.
O6pobka jocninnoro Marepiany. CkaHyBaJbHMH Ta TPAHCMICIHHHUN  €JI€KTPOHHI
MIKPOCKOMH Ta ramys3i iXHbOTO BHKOPHCTaHHs. MeToan BiaTiHeHHs. MeTtoau
@JIEKTPOHHOI ~ MIKPOCKOIII:  3aMOpOXEHHs-CKallyBaHHSI 1 3aMOpOKeHHs. MeToau
HEraTUBHOTO KOHTPACTYBAaHHSI 1 KpiOeJIeKTPOHHOI MiKpOCKOMii. SInepHuil MaruiTHuMit
pesoHaHc (SIMP). Po3smMHOMXeHHs! KIITHH i iXHE KyJIbTHBYBaHHsI. BupouyBanus kiiTuH B
KyJIbTYpaJbHOMY CepeloBHIll. BHBUEHHS KIITHHHMUX MaKpOMOJIEKYJ 3a J0MOMOIOK

AHTHTLI | pafiioakTUBHUX i130TomniB. ['iOpuan3auis.

Tema JekuiifHOro 3aHsITTsl 2. 3arajbHa XapakTePUCTHKA KJITHH Di3HUX (hopwm

KUBUX OprafizMiB. EBOOLIAHUNA PO3BUTOK KIIITHH,

Ocobausocti 6yposu npokapiotis, Mopdosoriuni Tnn GakrepiaibHUX KIiTHH.
I"pamnosurusni i rpamuerarusii Oakrepii. byosa Gakrepianbhoi kiaitnnn. Ocobaupocrti
opramizauii aaeproro anapary Gakrepiii, Oprann pyxy.

OcoGaupocri  Oyjposu  eykapioris,  Biaminnoceri  npokapior six  eykapior,
Biamignoeri Gyposu TBAPHHHMX | pocaunuux  kmitui. Fangoiani i anninoini

KJHTUHM,



Ocobausocti  Gynosu  Bipycip. [loxomkenns, OysoBa, XIMIUHHUI  CKIIal,
po3MHOKeHHs. Daru,

Etann po3sBuTKy Oprasismis Bijl OKpeMHX  MOJIEKYJI JI0 TepIiol  KITHHM,
[Moninykneoruan 3aaTni cnpsamoBysaty saacuuii ciuntes. Hepua witnna otouye cebe
MemOpanoio. Possurox meraGoniunux peaxuiil. Llianobaxrepii spatni Qikcysarn
CO, i N, Dbakrepii MoxyTs cnpuuuHsTH — aepobHe  OKHCHCHHS — MOJCKYJL.
EnjpocuMGioTHyHa  TEOpis 1MOXO/UKEHHS  XJIOPOMIACTiB i MITOXOHAPIH, Y TBOPCHHs
GaraTOKNITHHHUX Opranismis. YrtBopenns Kkosoniit. Creuianiszaiis KIHTHH  BHIIAX

oprati3mis. Po3BUTOK MeTabOIiIYHUX peaKliil.

Tema nexuiiinoro sausrrs 3.5y/10Ba KIiTHHY Ta (QYHKIIOHYBAHHSI.

CyuvacHi ysiBIeHHs npo Oy[0BYy ruiazMatuuHoi MeMOpaHW Ta iX CTaHOBJIEHHS.
Ximiunuii cknaa memOpan. MemOpanni ainian. Jlinianuit 6itwap. TekydicTb jiniaHoro
Oiapy. ACHMETpHYHICTh JinigHoro Gitapy. I'nikoniniam, ix ¢yHkuis. biikoBuii ckinan
MemOpaH Ta iX ¢yHkuUil. TpaHCIOpTyBaHHSI peyoBHH uepe3 MeMOpaHH. [OHHI KaHaiu.
[TepeHeceHHs] MaluX MOJIEKY] Kpi3b MeMOpaHy. AKTUBHMH TpaHcnopt, (Nat+ - K+) -
Hacoc masmatuyHoi MemOpanu, (Nat+ - K+) AT®d-aza. Jleski Ca2+ -nacocwu.
MeMmOpaHHHii TOTeHLial.

[{uro3omb. XiMiuHUE cklaj 1 MPOLECH, MO (YHKLIOHYIOTb. LluTocKeneT Ta ioro
crpykTypa. OyHKUIT Ta XiMiYHKI CKIajl MIKpOTPYOO4OK | MIKpOQinamMenTiB.

Cxnan sakyossipHoi cucremu. Cuntes, nepebynosa ta ekcriopr OGiononimepis,
cuntes membpad, Cxema (yHkuionyBaHHs. Ewxjonnasmaruunuil perukyaym. Buam,
Gynopa Ta Gyuxuii, Korpancsuiinuii tpancriopr posunnnux Giakis, MeraGonism jrininis
B IIA/IKOMY €HIOMIA3MATHIHOMY PETHKYIIYMI,

Anapar Tonpni. byposa ta  Qynkuii, Cekperopna aisuibnicts,  Exsountos,
Mojndikaiia Ginkis B anapari 'onpuki, BHAR enjionutosy: muouutos i Garouuros,

Tpancuntos,

Tema aexuifinoro sansrrs 4, Kitunna perysiis,

Cypaponi  Oyposn  aapa, Saepue | foro  dynkidl,  Haepueni  opranisatopu,



Xpomocomu i xpomatun. Kinbkicts i dopma xpomocom. 'erepoxpomarit. byaosa JIHK
i reHiB,

Knitunnuit - umion,. Mitotnanuii ingexe.  Tpusanicts  KITHHIOTO  LHKITY.
Perynsitisi kiaituanoro umkiay. Tousitts mitosy i Xapaktepuctuka ioro eraris.

Meito3. 3naueHnst KpOCUHIOBEpY.

Tema gexniiinoro sausirra 5. [oustrs 06MiHY peqOBHH Ta HOTO 3HAUCHHSL.

Eneprernunuii  o6min.  Ertann  euepreruunoro oOMiHy Ta  HOro  3HaucHms.
[Mnactnunuii  o6min. Ertanu Ta Gionoriune 3HAaueHHsi [UIACTHYHOTO  OOMIiHY Y
KUTTENISIIBLHOCT] KITITHHH.

Tema aexuiiinoro 3ausitrst 6. biocunres OUIKIB.

Etanu Ta 3uauenus Oiocunresy Oinkis. Portocuutes. biojoriune 3HaueHHs

dorocunTesy.
CTpykTypa HAaBYAJIBLHOT AHCHHILIIHH
KinpKicTh rouH
Ha3zBu 3MicTOBHX JieHHa Gopma 3aouHa opma
MOJYJIIB 1 TeM YCbOro y TOMY YHCII yCBOro y TOMy udemi
a | n| nab | inn | c.p. JI| n | nab | ina | c.p.
1 2 3 |4 5 6 7! 8 9(10f 11 | 12 | 13
Tema 1. MonenbHi 20 i 7 5 10 2 5

06'ektr. CydacHi
METOJIM JIOCITIKEHD.
Tema 2. 3aranbHa 27 10 8 10 10 10
X4paKTEepHCTHKA KJIITHH
pizHux GopM KUBHUX
oprasiamis.
Egomouniiinnii
PO3BUTOK KIITHH

Tema 3. byosa 23 0 8 8 17 8
KITUHN 12
pyukuionyBaning | | ) (O

Tewma 4, Knitnnna 20 0 7 3 17 | 3
perymamia | | L} ,

Tema 5, Hongria 19 0O 0 5 10 | 0 3
olmily peqosun T4 i

Jioro smauenns : | WP AN (SUSIS N I— :

Tema 6. bioenires 20 7 6O 6 20 6 6
Gimei, | L L] ——

Yenoro rojinn 129 | 45 435 19 03 13 03



4. Temu aaboparopunx 1anst s

No Haisa Temu Kinskicrs
v/ FOJHN
1| bylosa npokapiotHuiol 1a evkapiorsuiol kiaiTHim I

2 Mikpoxisitun  peakiii wa kv, irmin, avOlIsii 1 HEKTHHORI A

PeHOBHITN

|3 | Mikpoximiui peakitii na Giaku, Aupi i Byrieso/n :
4 | OcoGmunocti Gyomu KAty rizpoditin - 3 n1aBAIOUHMHE JIHCTKAMH 2
| (BUIBHOMIABAIOYT T4 NPUKPINICHT POCTITI)
5 i Ocobansocti  Oyosn  kaitun  riapodirin POCIHH  [OBHICTIO 2
| 3aHYPCHUX Y BOY
6 | Buanauennst MiTOTHUHOT aKTHBHOCTT POCTHHUX TKAHHIE T BUIHOCHOT 2
l TPUBAIOCTI KOKNOT 3 ha3 MITOTHUHOTO KT .
7 | 3MiM AKICHOIO CKIay IIACTHAHNX NITMCHTIB HPH CTapitii JiHeTka | |
8 | @orocencnbinizyioua s xaopodiny . |
9 Busuenns spuia njaasMoniz y ta AeniaMosizy B pocjaHHHNX I
| xniTnmax ;
10 | Bu3HaueHus CrekTpy NOIIHHAHHA NIFMEHTIB JIMCTKA | |
(1T | Busuenns nponnkyocti memOpan ‘ | |
12| 3anacui noXHBHI PEHOBHHH POCAHHHOT KIITHHH l
13 | ByioBa KITHHEHX 1171aCTHL ]
14 | Kinbkicue Busnauenns xnopoiny , : |
15 | Pyx nuroniasmu B KJiTHHAX enojiel i BaticHepii . 7
Beboro rojumn 200

5. KouTpoJibHi NHTAHHS, KOMILIEKTH TeCTiB /151 BU3HAYEHHSI PIBHS 32CBOCHHSI
3HaHb 3100yBaYaMH
HALUIOHAJIbHUN YHIBEPCUTET BIOPECYPCIB I ITIPUPOJIOKOPUCTYBAHHSI YKPATHU

PiBeHb BHILOT OCBITH — Kadeapa EK3AMEHAIIMHUN 3aTBepaAYI0
TpeTiii OCBITHBO- diziosorii, Oioximit BIJIET Ne 1 3aB. kadeapu
HayKOBHIH POCIIHH Ta
crieianbHicTs — 091 OioeHepreTHKH 3 AMCHMITTIHH (miznuce)
«bionorisy» 2021-2022 n.p. bioJiorist KJiTHHH [Tpunyuska C.B.

Exzamenauioni sanumanns
]. ByoBa OAHOKJIITHHHUX MIKPOOpraHi3sMmiB(£Lscherichia coli, Saccharomyces

cerevisiae). » I

2. 3Ha4yeHHs MiTO3Y. s - =

Tecmosi 3acoanna pisnux munic

1. [TocTaBuTH BIANOBIAICTL MisK

craaaoBuMu OY10BH MIKPOCKONA
300paKeHnx Ha pUCYHKY

M;A | OKyJIAp;
b'f o0 CKTUB;

B. | 1yGye,




I LHTATHE,
'l HI‘-",l"»!"lHH” CTO/IHK,

o JICPKATIO;

A<
3
E,

|
2. Bipyen micisinn:
1l

~

I'BUHTH.

NPEAMETHE CKI0

Finbkn PHK

I'inbkn Ok

Faskn JIHK:
| JIHK aGo PHIK;
[
|

3. Haagite asomemOpanni opranoiam kaituun

!
I
|
!

Anapat [ onbuki;
1
| Xnoponiactu;

Snpos; 7
. Mazok nepea pikcanicio BHCYMYIOTh:

3
|
3
I
2
3 Jlizocomu;
4
4
|

Ha TOBITPI:

o |

HaJl TOJIYM'SIM CITUPTIBKH;

32 JIONIOMOT010 (hiJIbTPYBAILHOTO arepy;

BCI BIUMTOBI/1 NPaBUJIbHI.

. OcHoBHIIT KOMIIOHEHT KJIITHHHOT 000/10HKH
Kpoxmaib;

Llemonosa;

[lekTun;

slwito|—lu| & w]

[H1IE

6. lpesnentom Ykpaincbkoi Axaaemii Hayk 0yB BuaaTHMii yuenuii
' MikpoGioJior Ta enizemioJior:

D H. ®@. 'amanes

2 JI. C. LleHKOBCHKHI
3 J1. K. 3a6onotHui
4 [. I. MeuHikoB

7. Porauiiini MikpoTOMH - 1€

8. JIo oCBITI0BALHOT CHCTEMH MIKPOCKONA BiINOCATH:

1 TyGyc i piadparma

2 [ Oxynapu 1a 06 ckTupm
3 Kouaencop A66Ge

4 | Ilpeamerinii cronmk

9 Bix xBoporo B3SO MaTepiad Juisi MIKPOCKONIMHOrO A0C/iuKRenns
nesabappienomy surisyii. MiKpoekor, sskum ¢ROpRCTINCE YKROMILICKTOBA I




napabos10i1 Konaencopom. Skuii Bua mikpockonii 0yse 3aCT70COBalIO??A7

a—y

JltoMiHICLIeHTHA

[§]

(I)a3OBO—KOHTp3CTHa

ImepciiiHa

I TemHoMoJibHA

0. /1nst BusiBIeHHsi MikoOaKTepiii Ty0epKy/1b03y npenapat GpapoyioTh 3a:

Byppi—TIiHcom;

['pamom;

[linem—HinsceHoMm;

Bl WD e | WD

Oxelko.




6. MerToam nasuans,
OCHOBHUMI BHAAMM  HABMAALHNX  3ausiTh  Anenniaing  «biogoris it
FAHATTS: AYJANTOPHI (Jiekiiis, naGopatope 3ansTTs, KOHCYJILTALS) Ta HO3ayJANTOPHI -
camocTiitna poboTa acnipanTis.
7. PopMH KOHTPOTIO.
[. Yeuuit i nUebMOBHI TOTOUHMIT KOHTPOITL 3HAHD.
2. dopmoio camocTiitHoi poboT 3100yBaua € BUBYEHHS CHELiaILHOT JiTepaTypu Ta
BUKOHAHHS 1HJINBIlyabHUX 3aB/1aHb.
3. Ex3amen
8. MeToanune 3ade3neuennsi.

HaykoBo-MeTouHe 3abe3neueHHs HaBYaIbHOTO Mporecy repeadayac: jaepKapHi
CTaHJAPTH, HABYAJbHI TUIAHM, MIAPYYHHUKH | HABUAIbHI MOCIOHMKM; IHCTPYKTHBHO-
METONMYHI MaTepiaau J1aGOpaTOpPHUX 3aHSTh; IHAMBIAYasibHi HABYAIbHO-AOCHIIHI
3aBJIaHHS; KOHTPOIBHI POGOTH; TEKCTOBI Ta €JEKTPOHHI BapiaHTH TECTIB JUIS TOTOYHOrO |
MiZICYMKOBOIO KOHTPOJIFO, METOAMYHI MaTepianu s opraHisallii caMocTiiHOi poOOTH

3100yBauiB.

9. PexomenioBaHa Jiitepatypa.
OcHoBHa Jiitepatypa
1. AtabexoBa A.M. Lluronorusi pacrenuit / AtabekoBa A.M. —M.:Arponpomusiar,

1987 - 206 c.

2. Tencron A. JKusup 3enenoro pactenust / 'encron A., Jlesuc I, Csrrep P. -
M.:Mup, 1983.-552 c.
3. Jlxepanpa M. Damnep. Monekynspras Gionoris knerkn / JLkepansa M.Dannep,

Jlernuc Hnnc; nep ¢ anrit. MLB, 36apekoro. — M.: bunom-Ilpece, 2006.-256 c.

Jlomarkosa sirveparypa
I, JenrGym 1, Monekynapnas u kaerosnasGuonorus / 3enrGyur 11 - M.: Mip,1982.-
239 ¢,

2, Mapuenko O.A, Biogoris knitnin (Meroauani pekomenaauii) / MapuenkoO.A.,



Lapenko IT.M., Iernsosanuii O.A. - K.: Bugasuuunii uentp HAY, 2007.- I8 c.

3. Mounekyasipras Gionoris knerkn / [Ansoepre b., bpeii [L., JIbione JUk. u ap.].- M:
Mup, 1994. - 386 c. ( B 3-X TOMax).

4. Yenuos 10.C. Beeaenue B kierounyio 6uosornio / Yennon 10.C. - M.: MKI]
Axanemknura, 2004. - 495c.

5. Hurunorist pocans. TTOHSTTS i TepMinu: yKpaiHO-aHTIIHCHKHH TIIyMauHUHCIOBHUK
HAYKOBUX TEPMIHIB JUIs CTyAeHTiB arpobGiosoriunoro mpodimo / Bepxormsn M.,

AneitnikoB .M. - K.: Bunasuuuunii uentp HAY, 2003. - 63 c.

10. Indopmauiiini pecypeun
l. www.molbiol.ru — VY4eOGuuku, Hay4dHble MoHOrpaduu, o0030pbl, nabopaTopHe
MPakTUKyMbl B CBOOOJHOMJOCTyNe Ha CcaidTe MpaKTHYECKOH MOJIEKYJISpHOM
Ouonoruu.
2. www.ncbi.nlm.nih.gov/PubMed — CBoGoaHblli jpocTyn B KpynHeiiywo 0a3sy
HAay4YHBIX JTaHHBIX B 001acTH OuomenuuuHckuX Hayk MedLine, BKItO4ast OHOXHMHUIO.
3. www.nobel.se — Jlaypeatel HoGeneBckuxmnpeMmuit mo Xumuu, (GU3HONOTHH H

MCJHUILHHE.



