HALIIOHAJILHA AKAJIEMISI HAYK YKPATHU

/lep:xaBHa yCTaHOBa
«IHCTUTYT XAPYOBOI BIOTEXHOJIOTI'II TA TEHOMIKHA
HAIIOHAJIBHOI AKAJTEMII HAYK YKPATHW)

«3ATBEPKYIO»

Mupexrop Y «IXBIHAH Vkpaiany»
/ aI<(aILCMiK HAH Vxkpaiun
| =K ¢ e e Spocnas BIIIOM
\\Hakas Ne 15 Biz}28/ KBITHs 2022 p.

POBOYA ITPOT'PAMA
HABYAJIBHOI TUCIHUAIIJITHHA

MoiJiekyJsipH1 OCHOBH IIUTOIIJIa3MaTUYHO1 CIIaJKOBOCTI

JJIS1 3100yBaYviB BHILOI OCBITH CTyIeHsI J0KTOpa (piiocodii
raiy3b 3HaHb 09 «biosorisy

crnemianbHicTh 091 «biosorisa

npodiai marotroBku  «bioTexHoIOTIsY, «MOJIeKyIsIpHA TCHETHKAY,
«I1uToJI0TisI, KIIITUHHA 010JIOT1s, T1CTOJIOTISN

KHIB — 2022



Po6Goua nporpama HaBYaJIbHOI JUCLIVILIIHA «MounekyasipHi OCHOBHM
HUTOMJIA3MATHYHOI CHAJKOBOCTI» s 3700yBauiB BHINOI OCBITH CTYHEHS JIOKTOP
dimocodii ramysi 3HaHb 09 «biomoris» 3a crnemianpHicTIO 091 «bionoris» 3a npoginamu
niocomosku «bioTexHooTIs», «MoOJNeKyIsipHa TeHeTuKay, «Lluromoris, KiiTHHHA OG10JI0Tis,
T1CTOJIOT1SI»

«28» kBiTHA 2022 poky — 18 c.

Po3po0OHuk:
Iipko $1.B., 1.6.H., c.H.C.

Po6oua nporpama nucrumuiinu «MoJieKyJasipHi OCHOBH HUTOMIA3MATHYHOI CIIATKOBOCTI»
cxBasieHa Ha 3acimanHi BueHoi paau Y «IXBI' HAH VYkpainm» (nmpotokon Ne 6 Big «28»
kBiTHA 2022 poky).

PoGoua mporpama aucuuIuliHd «MOJIEKYJISIpHI OCHOBHM LIMTOILIA3MAaTHUYHOI CIIaJKOBOCTI»
PO3IJIIHyTa Ha 3aciiaHH1 BUITYCKOBOT'O BTy T€HOMIKM Ta MOJEKYJSIPHOI 010TE€XHOJIOTIT
Y «IXBI' HAH VYkpainuy.

3aBimyBau Bigauty akagemik HAH Ykpainu Spocnas BJIIOM
27 xBiTHs 2022

© Ilipko_i.B. 2022 pik

© , 20 pik

© , 20 pik




BCTYII

HaBuanbna jgucuurorina  «MoJieKyJasipHi  OCHOBH  IUTOIUIA3MATHYHON
CHAJKOBOCTI» € CKJIaJ0BOI0 OCBITHHO-HAYKOBOI MPOTPaMH MiATOTOBKU 3400yBadiB
BUIIOI OCBITH CTyneHs JAoKTop imocodii eanysi 3umame 09 «bionoris» 3a
cneyianvnicmio 091 «bionorissy 3a  mpoghinamu niocomosku  «bB1OTEXHOIOTIS,
«MounekynsipHa reHeTHKay, «LuTonoris, KiITHHHA 010JI0T1s, T1CTOIOTIS.

JlaHa p[ucHMIUIIHA € HaBYaJIbHOKI JUCIHUILIIHOK 3a cneyianvnicmio 091
«biosoris» 3a BUOOPOM.

Buknanaetecst y 4 cemectpi Il kypcy acmipantypu B o0csizi — 90 roxa
(3 kpeoumu ECTS) 3oxpema: nexyii — 16 200, npakxmuuni pobomu - 14 200,
camocmilina poboma — 60 200. Y Kypci mnependadyeHo 2 3micmoux MoOyii.
3aBeplIyeThCsl JUCHUILIIHA 3aJIIKOM.

Mera AucHUIUIIHM — NOMIHMOJEHHS CHCTEMHOrO 1 LUIICHOTO YSIBJIEHHS NP0
MOJIEKYJISIPHI OCHOBU LIMTOIJIA3MATUYHO1 CIIaJIKOBOCTI.

3aBaaHHsA —

1) O3HAWOMHTH CTYJACHTIB 3 PI3HUMH TI'CHCTUYHHMH CHUCTEMaMHU KIIITHHH,
MOTJTUOUTH 3HAHHS MIPO HESJIEPHY CIaJIKOBICTh;

2) O3HAaOMHUTH CTYJIEHTIB 31 CTPYKTYpOIO 1 (DYHKIII€I0O T€HOMIB OpTaHel;
poliecaMu perutikaiii, TPaHCKPHUIIi Ta TpAHCIALII B OpraHesnax;

3) PO3KPUTH KIIIOYOBY POJIb sA/ipa Y (YHKIIIOHYBaHHI T€HOMIB OpraHen;

4) natu ysiBJICHHS PO B3aEMOBITHOCUHU M1K TEHOMaMH OpTaHelt;

5) PO3KPUTH MUTAHHS €BOJIIOIIT OpraHelt;

6) chopmyBaTu ySBICHHS MPO IMTOIUIA3MAaTUYHY CIAJKOBICTh Ta HABECTH il
TIPUKJIAIH.

3rilHO 3 BHUMOTaMH OCBITHbO-HAayKOBOI MpoOrpaMu LUISAXOM (HOpPMYBaHHS
3aranpHux Ta CneniaabHUX KOMIETEHI[1 aclipaHT MOBUHEH:

3K01. 3natu Ta po3ymiTH TpEeAMETHY OOJacTh Ta PO3YMITH MpodeciiiHy
ISUTBHICTB.

3K02. bytu 31aTHIUM NpaIoBaTi B MIXKHAPOJIHOMY KOHTEKCTI.

3K03. bytu 31aTHUM PO3pOOIISITH Ta YIPABIISATH MPOCKTAMHU.

3K04. byt 31aTHIM MOTUBYBATH JIIOJICH Ta pyXaTUCS BIEPE.

3K05. bytu 31aTHIM OILIIHIOBAaTH Ta 3a0€3Me4yBaTH SIKICTh BUKOHYBaHUX POOIT.
3K06. bytu 31aTHUM ITpaLoBaTH aBTOHOMHO.

CKO01. bytu 3maTHUM IUTaHYBAaTH 1 3[A1MCHIOBATH KOMIUIEKCHI OpUTIHAJIbHI
JOCIIJKEHHS, JO0CATaTH HAyKOBUX pE3YyJIbTATIB, SIKI CTBOPIOIOTH HOBI 3HAHHS Yy
Oiosiorii Ta AOTUYHUX [0 HEl MDKIUCUUIUTIHAPHUX HampsiMax 1 MOXYTb OyTH
OnmyO0JIIKOBaH1 y HAYKOBUX BHJIAHHSIX 3 O10JIOT1T Ta CyMIXKHHUX Tally3eu.
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CKO02. bytu 3maTHUM yCHO 1 MHCBMOBO IIPE3E€HTYBATH Ta OOTOBOPIOBATH
pe3yNbTaTH HAYKOBHUX JIOCHIKEHb Ta/a00 1HHOBAIINHUX PO3pPOOOK YyKpaiHCHKOIO Ta
aHTTNACHKOI0O MOBAMH, pPO3YMITH aHIJIOMOBHI HAyKOBI TEKCTH 3a HalpsMOM
JOCIIIKEHb.

CKO03. bytu 31aTHUM 3aCTOCOBYBAaTH CydacH1 iH(GOpMaIliiHI TeXHOJIOTi, 6a3u
JAHUX Ta IHIII EJIEKTPOHHI PEeCypcH, CrelliajgizoBaHe IMpOTrpaMHe 3a0e3NedeHHs Yy
HAyKOBI1# Ta HaBYaJbHIN A1STBHOCTI.

CKO05. bytu 3gaTHUM BUABISATH, (OPMYIIOBATH Ta BHUPINIYBaTH MHPOOIEeMU
JTOCTITHUIILKOTO XapaKTepy B Tairy3i 010JI0Tii, OIlIHIOBaTH Ta 3a0e3nedyBaTH SKICTh
JOCITIIKEHb, SIK1 IPOBOJIATD.

CKO06. bytu 31aTHUM  1HIIIIOBATH, PO3POOJIATH 1 peali3oByBaTH KOMILIEKCHI
1HHOBAI[IHHI MPOEKTH B 010JIOT11 Ta JOTHYHI 10 Hel MIKIUCITUILIIHAPHI TPOCKTH.

CKO07. bytu 31aTHUM JOTPUMYBATHCh €TUKH JOCHIPKEHb, a TAKOX IPaBUI
aKaJeMIgyHO1 JOOpPOYECHOCTI B HAYKOBHX JOCIIPKEHHSAX Ta HAyKOBO-TEAaroriyHii
ISUIBHOCTI.

CKO08. bytu 3patHuM (GopMyBaTH CHCTEMHHMI HAayKOBHM CBITOIVISIA Ta
3arajJbHOKYJIBTYPHUI KPYro3ip.

B pe3ynbTaTi BUBUEHHS HaBUAJIBHOT JUCIUILIIHYA aCTIPAaHT MOBUHEH:

PHO1. MaTtu KoHIeNTyaldbHI Ta METOJIOJIOTIYHI 3HAHHS 3 O010J0Tii 1 HAa Mexi
OpeAMETHUX Taly3ed, a TaKoX JOCHIJHMIIbKI HABUYKH, JOCTATHI JJIA
IIPOBEJICHHS] HAYKOBUX 1 MPUKIAAHUX JOCTIHPKEHb Ha PIBHI CBITOBUX JOCSITHEHD
3 BIJMOBIJHOTO HampsiMy, OTPUMaHHS HOBUX 3HaHb Ta/ab0 3AIMCHEHHS
1HHOBAITIH.

PHO2. BinbHO mnpe3eHTyBaTH Ta OOrOBOPIOBATH PE3YJbTATH JOCIIIKEHb,
HayKOB1 Ta MPUKJIAIHI MpoOiaeMu O010JI0Tii JepKaBHOIO Ta 1HO3EMHOI MOBaMH,
KBaJ1(PikOBaHO BIJOOpaKaTH Pe3yibTaTH IOCTIIKEHb Y HAYKOBUX ITyOIiKaIlisx
Yy HAyKOBUX BUIAHHSIX.

PHO03. ®opmymoBatd 1 TEpEBIpSITH TINOTE3H; BUKOPUCTOBYBATH TS
OOTpYHTYBaHHsSI BUCHOBKIB HAJEXKHI JIOKa3W, 30KpeMa, pe3yjbTaTH aHali3y
JDKepen  JITeparypw,  eKCIePUMEHTaIbHUX  JIOCHKeHb  (OMUTYBaHb,
CIIOCTEPEKEHb, EKCIIEPUMEHTY) 1 MaTeMaTUYHOTO Ta/abo KOMIT IOTEPHOTO
MOJICITFOBAHHS.

PHO04. Po3pobmatu Ta JOCHIIKyBaTH KOHIENTyalbHi, MaTeMaTH4yHI 1
KOMIT IOT€PH1 MOJIEJ1 MPOIECIB 1 CUCTEM, €(PEKTUBHO BUKOPUCTOBYBATH iX JUIS
OTPUMAaHHS HOBUX 3HaHb Ta/ab0 CTBOPEHHS 1HHOBALIMHUX MPOAYKTIB y 010JI0T1i
Ta JOTUYHUX MDKIUCHMIUTIHAPHUX HAMpIMaXx.

PHOS. IlnmanyBatu 1 BHUKOHYBaTH €KCIIEpMMEHTaJbHI Ta/ab0 TEOpPETUYHI
JTOCHTIDKEHHST 3 OloJiorii Ta JOTHYHUX MUKAUCIUIUIIHAPHUX HANpsMIB 3
BUKOPUCTAHHSM  CY4YaCHOTO  IHCTPYMEHTapilo, KPUTHUYHO  aHAI3yBaTH
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pe3yNbTaTH BIACHUX AOCTIIKEHB 1 pe3yabTaTH 1HIIUX JAOCTIIHUKIB Y KOHTEKCTI
BCHOT'0 KOMIUIEKCY Cy4aCHHUX 3HaHb LI0JI0 AOCIIKYBAaHOI IPOOIEMH.

PHO06. 3acTocoByBaTH CydacHi IHCTPYMEHTH 1 TEXHOJIOTII MOIIYKY, 0Op0oOIeHHS
Ta aHami3y iHpopMalii, 30KkpeMa, CTATUCTHYHI METOAM aHaJi3y JaHUX BEIHUKOTO
obcary Ta/abo0 CKJIAMHOI CTPYKTypHW, CIemiali3oBaHi 0a3u JgaHUX Ta
iH(opMariiiHi cucTemMu.

PHO08. ['muboko po3yMmiTH 3arajibHi MPUHIUIK Ta METOAW O10JIOTIYHUX HAyK, a
TaKO)XK METOOJIOTII0 HAayKOBUX JIOCHIKCHb, 3aCTOCYyBaTH IX Yy BIACHHUX
JTOCITIDKEHHAX Y cpepi 610J10T11 Ta y BUKIIAIALBKIA MPAKTHUII].

Micue mucuumiainu (6  cmpykmypHo-102iuniti  cxemi  nid2omosxku  paxisyis
8I0N0BIOH020 HANPSAMY NIO2OMOBKU).

Hapuanpbna  mucuumuiina  «MOJEKyJIsipHI  OCHOBM  IMTOIUIa3MAaTUYHOI
CHAJKOBOCTI» €  HaBYAJIbHOK JUCIUIUIIHOIO 3a BHOOpPOM acmipaHTa HOporpamu
MiATOTOBKHM 37100yBadiB BUIIOI OCBITH CTYIEeHS HOKTOp dinocodii eanysi 3nans 09
«bionorisiy  3a  cmeyianvuicmio 091 «bilonorisy 3a  mnpoghinamu  nidcomosxu
«biorexnonorisy, «MomnekynsapHa reHeTukay, «llurosoris, kiIiTHHHA O10JI0TiS,
TICTOJIOTIS.

JlucuururiHa OXOIUTIOE BUBYEHHSI CTPYKTYpH Ta (PYHKIIT T€HOMIB OpraHen, ixX
B3a€EMOBIJIHOCHH, a TaKOX poOJib HESJEPHUX TEHOMIB Yy IIMTOIUIa3MaTHYHIH
CHAJKOBOCTI. Y XOJ1 BUBYEHHS JUCUUIUIIHA HABOJMUTHCS YU JIEMOHCTPYETHCS
MPAKTUYHE 3aCTOCYBAHHS 1 3HAYEHHSI OKPEMHUX METOJIB MOJICKYJIIPHOT T€HETUKH.

3B’A130K 3 iIHINIUMH JUCHUTLIIHAMH.

OCHOBOIO JIi BUBUYCHHS HAaBUAJIbHOI JUCHUIUIIHU «MOJEKyJIsIpHI OCHOBHU
LUTOIUIA3MAaTUYHOI CIIAIKOBOCT» € 000B’SI3KOBI JUCHUILTIHUCAPXITEKTYpa UTO- Ta
HYKJIEOCKeNIeTy Ta MopdoreHes KIiTUH», «['€HOMHa IHXEHEpiss Ta CHUHTETUYHA
Oionorisy, «CTpykTypHa Ta (yHKI[IOHAJIhbHA TeHOMiKay, «MeToa0JoTisl HayKOBUX
JIOCITIIKEHDY.

HaBuanpna  gucrumorina  «MoOJEKyIspHI  OCHOBH  IMTOIIA3MAaTHYHOT
CHAJKOBOCTI» € BUOIPKOBOIO ISl 3aCBOEHHS 3HAHb Ta BMIHb Y CUCTEMI MpodeciiiHoi
MITOTOBKH TPETHOrO (OCBITHRO-HAYKOBOTO) PIBHS 3 MIATOTOBKM 3700yBayiB BHUIIOI
OCBITH CTymneHsi JokTtopa (imocodii 3a cremansHicTio 091 bionoris 3a npoginamu
niocomoexu «biorexHomoris», «MomnekynspHa reHetuka», «lluTomoris, KIITHHHA
010J10T15, TICTOJIOTIS.

IMPOI'PAMA HABYAJIBHOI JUCHUIIJITHA
3micToBuii Moay.sb 1. [{uToninasmMaTuyHa CagKOBICTh. XapaKTEPUCTUKA IIACTOMY.

Tema 1. 3aranbHi BIAOMOCTI HpPO pOJib LMUTOIIA3MATUYHUX T€HETUYHUX CUCTEM B
SIBUIIAX CIAIKOBOCTI Y pocivH (11 200)
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Bioxpumms YUMONAA3MAMUYHOT  CNAOKOBOCHI. OcHosni Kpumepil
yumonaasmamuynoi cnaoxogocmi. llposiona ponv s0pa 8 A6uUWAX CHAOKOBOCHII.
OCHOBHI YyumonaasmamuyHi 2eHemuyHi CUCIeMU Y POCTUH.

Tema 2. bynoBa mmactun. bynoBa Tumakoinnux memOpaH. B3aemomnepeTBopeHHs
mactun. [oain mnactua, pertikaris mnactuanoi JAHK (11 200)

OcHosHi knacu nracmud i ix ez3aemonepemegopenns. byoosa niacmuo. Ochoni
epynu  xaoponaacmuux 0inkie. Mopghonoeis munakoidis. OcHnosHi 6inK08I i
nieMeHmOIIKO8I KOMNJIEKCU MUNAKOIOHUX membpan. Illodin naacmuo, pennikayis
naacmuonoi JJHK

Tema 3. Opranizamis miactomy. IlepBunna ctpykrypa minactuanoi JHK (dizuuna
KapTa XpomocoM Iuiactua). Peamizamis cmaakoBoi 1H(opMaiii B IuiacTHUAax.
Homenkiatypa reHis, siki MicTaTbed y xaporacHiid JIHK (12 200)

QDizuuna opeanizayia xaoponaacmuoi JHK. ['enu, saxi posmiweni Ha
xnoponnacmui JJHK. Homenxnamypa eewnis, wo bepyms yuacmev 6 OloCuHme3si
naacmuo. Pennikayis xnoponaacmuoi [JHK. Pexombinayis xnoponnacmuoi J[HK y
suwux pocaur. CnaokyeaHHus NAACMOMY Y SUWUX pocauH. 1panckpunyis
xnoponnacmuoi J[HK. Xapaxkmepucmuxa xnoponaacmmuoi JHK-nonimepasu. Ananiz
mpanckpunyii  xaoponaacmuoi  JJHK. Ilpoyecune PHK 6 naacmuoax. Tpanc-
cnaaticune. Xnoponnacmua 6inokcunmesyroda cucmema. QOcobaueocmi 6y008u
XJIOPONNACMHUX PUOOCOM.

Tema 4. Tpanckpumilisg IJIACTUIHUX TEHIB. Perymsimis TpaHCKpHIIIii B IUIaCTHAX.
Excnpecis miacTUAHUX T€HIB — TPAHCIAIIHHAN Ta MOCTPAHCIAMIHHNN KOHTpoJib. (11
200)

Xnoponnacmui  npomomopu.  binkoei  ¢paxkmopu, w0  KOHMPOAIOIOMb
akmusnicmb npomomopis. PHK nonimepasu nnacmuo. Pospizanusa (trimming)
monekyn npo-m PHK, PHK-cnnaticune, PHK-pedakxmysanus (editing), cmabinizayis
ma 30epexcenns MmMPHK monexyn. Tpaucnayis naiacmuouux eceuie. Pecynayis
mpancnsyii. [locriooenocmi Shine — Dalgarno (SD). Cmaoii mpancasyii. Tlonicomu.

Tema 5. Myrariii nmiacTUaHOro reHomy. SAepHi reHu, sSiKi KOAYIOTh XJIOPOIUIACTHI
oinxu. (12 200)

Mymauyii xnopogpinoegpexmusnocmi i memoou ix 6iobopy. HAoepHi eenu, wo
IHOYKYIomb — naacmomui  mymayii.  Monexkynapui  mexauwizmu — cmiukocmi 00
aHmMubiomuxis, 2epoiyudis, i MOKCUHIB, WO KOOVIOMbCA NAACMOMOM. Aoephi eenu
OIIKIB, WO 8X005Mb 00 CKIAOY XAOPONIACMIS.

3micToBHIT MOAYJIb 2. XapaKTepUCTUKA MITOXOHIPIOHY.

Tema 6. [Toxin miToxoH Ipi#, perutikariis miToxouapiaasHoi JJHK. (6 200.)

Pennixayis mimoxonopianvuoi J{HK.



Tema 7. Opranizauis mitoxonapianenoi JIHK y pocnun. ['enn wmiTOXOoHIpiid y
pocnuH. Excmpecis MITOXOHApiadbHUX TeHIB. TpaHCKpUMIlS MITOXOHAPIATbHUX
TeHIiB y pociuH Ta i1 perymsuis. [locTpaHckpimniiitHa peryisiis ekcrhpecii reHoMy
MiTOXOHApiH pociuH. (12 200)

Benuxi ma mani pexombinanmui noemopu. Mimoxonopianvui niazmiou. I 'enu
MIMOXOHOPIU Y POCIUH: pUbDOCOMANBbHI 2eHU, 2eHU, wo kooytome mPHK, eenu, wo
KOOYIOmb CYO0OUHUYI KOMNIEKCI8 OUXANbHO2O JAHYI02d, 2eHUU, Wo KOOYIomb OLIKU
biocenesy yumoxpomy C. Tpauckpunyia MimoxXoHOpianbHUx 2eHié poCIuH i il
peeynayis. I[Ipomomopu mimoxondpiu. PHK-nonimepaza mimoxonopiiu. Cnnaticume,
PHK-peoacysanns ma npoyecune xinyie PHK-mampuys 3a 0onomoecoro emoo- ma
EK30HYKIeds.

Tema 8. I{uromnasmarnyda vosoBida crepwibHicTh (IIUC). EBomrorist opranen. (10
200)

['enemuunuy  KOHmMPOIL  YUMONAASMAMUYHOI  UOA0BIYOI  CMEPUNIbHOCHII.
Ompumannsa HOBUX MUNI8 YOJ0BIYOI YUMONAAZMAMUYHOI CMEPUIbHOCMI  3d
oonomoeoro  eiddanenoi i comamuuyHoi  2ibpuousayii. Bukopucmanus
YUMONAA3ZMAMUYHOL 40108i40i cmepuibHocmi 6 cenekyii pociun. IloxooscenHs i
esosoyis opeanen. Ilepenecents cenemuuHo2o mamepiany Mixc opeaneiamu i A0pPOM.



CTPYKTYPA HABYAJBHOI JUCHUILJIIHU
TEMATUYHUUA IIJIAH JIEKHIUA,
NPAKTUYHUX 3AHATH, CAMOCTIMHOI POBOTHU

KinbkicTh roaun

Ne HasBpa - £
= 5
3micmoeuii mooyse 1
Lumonnasmamuuna cnadkogicms. Xapaxmepucmuxa niacmomy
Tema 1. 3azanvHi gioomocmi npo poab | 2 2 7
1 | yumonnasmamuyHux 2eHemuyHux cucmem 8 sGUUAX
CNAoOKo80OCMi y POCIUH
Tema 2. byoosa nracmuo. byoosa munaxoionux | 2 2 7
2 | membpan.  Bzaemonepemeopenns  naacmuo.  1looin
naacmuo, penjikayis niacmuonoi JJHK
Tema 3. Opeanizayis nracmomy. Ilepsunna cmpykmypa | 2 2 8
naacmuonoi J[HK(izuuna xapma xpomocom niacmuo).
3 | Peanizayis  cnadkoeoi  ingopmayii 6 naacmuoax.
Homenxnamypa cenig, saxi micmamuvcsi y XJA0pONIAcHiu
JIHK.
Tema 4. Tpanckpunyis naacmuonux eeuie. Pecynayia | 2 2 7
4 | mpanckpunyii 6 niacmudax. Excnpecis niacmuoHnux eemie
— MPAHCTAYIUHUL MA NOCMPAHCAAYIUHUN KOHMPOTb.
5 Tema 5. Mymayii nnacmuonozo eenomy. HAoepni eenu, axi | 2 2 8

K0OYIOMb XA0PONAACMHI OLIKU.

Pazom 3a 3micmosum mooynem 1 10 10 37
3micmosuit Mo0oyib 2
Xapaxkmepucmuxa MimoxoHOpioHy
Tema 6. Ilooin MImMOXOHOpI, pennikayis | 2 2 7
6 mimoxouopianvroi J[HK
Tema 7. Opeanizayia mimoxouopianvroi /[HK y pocaun. | 2 2 8
Tenu MIMOXOHOPI y POCUH. Excnpecisn
MIMOXOHOPIANbHUX 2eHI6. Tpancxkpunyis
7 MIMOXOHOPIANbHUX 2eHi8 Y pOCIuH ma i peynsayis.
llocmpanckpinyitina  pecynayis  eKcnpecii  2eHOMY
MIMOXOHOPIU POCTIUH
Tema 8. [[umonnasmamuuna uonosiva cmepuivHicmo | 2 - 8
8 (L{4C) Esonroyis opeanen.
Pazom 3a 3micmosum mooynem 2 6 4 23
BCbhOI'O 16 14 60

3aranbuauii 00csar — 90 200 (3 kpeoumu ECTS), y ToMy 4HUCIIi:
Jlexmii — 16 2o0.

[Ipaktuuni 3avATTI — 14 200.

Cawmocriitna po6ota — 60 200.




3micmosuit Mmooy 1.
[{uTorurasMaTYHa CIAAKOBICTh. XapaKTEPUCTHKA TIIACTOMY.

TEMA 1. 3A4AT'AJIBHI BIJJOMOCTI I1IPO POJIb LUTOIIIASMATHYHUX
T'EHETUYHUX CUCTEM B ABULLAX CIIA/[KOBOCTI ¥ POCJIUH (11 200)

Jdexuis 1. BIIKPUTTA LUTOIUVIASMATHYHOI CITAIKOBOCTI. OCHOBHI
KPHUTEPII [TUTOILIASMATHYHOI CIIAIKOBOCTI. IIPOBIIHA POJIb S/IPA B
SBUIIAX CIHAIKOBOCTI. OCHOBHI IUTOITIASMATHYHI TEHETHYHI
CHUCTEMU Y POCJIHH (2 200)

Ilpakmuune 3anuammas 1 (2 200)
1. Buoinenns pubynoszo-1,5-6icghocpamxapboxcunaszu/oxcucenazu (pydicko)
MEMOOOM 30HATLHO2O YEeHMPUGDY2YB8aAHHS 8 2PAIEHMI 2YCMUHU CAXAPO3U.
2. Buoinenns opeanen yeHmpughyey8aHHsm.

3agoannsa ona camocminunoi pooomu (7 200)
Poboma 3 nimepamypoio [5, 6].
Cmpykmypa ma ¢@yukyis pubynozo-1,5-6icghocpamrapbokcunaszu/oxkcucenasu

(pybicko).

Konmponwni 3anumanna ma 3a60aHus:
1. [umonnazmamuuna cnaokogicme.
2. OcHogHi Kpumepii yumonaasmamudtoi cnaoko8ocmi.
3. Ilposiona ponv s0pa 8 A6uwax cnaoko8ocmi.
4. OcHOB8HI yuMonIa3mMamuiri 2eHemuyHi CUCmemu y poCciuH

Pexomenoosana nimepamypa:
[1-5]

TEMA 2. BV/JOBA IIVIACTHI.  BYIOBA THJIAKOIJHUX MEMEPAH.
B3AEMOITIEPETBOPEHHA IIJIACTHJ. TIOJLI IIJIACTH, PEILIIKAIIIA
IIVIACTHUIHOI THK (11200)

Jdeknin 2. OCHOBHI KJIACHU ITJIACTHUJ 1 IX B3A€EMOIIEPETBOPEHHA.
BYIIOBA IIJIACTH]]. OCHOBHI T'PYIIU XJIOPOIITJIACTHUX BIJIKIB.
MOP®OJIOTIA THJIAKOIIB. OCHOBHI BIJIKOBI I HITMEHTBIJIKOBI
KOMITJIEKCH THJIAKOIIJHUX MEMBPAH. TTIOJLT ITJIACTHJ, PEITJIIKALILA
IIJIACTHJHOI JHK (2 200)

Ilpakmuune 3anammas 2 (2 200)
1. 3natiomcmeo 3 obraonanusam rabopamopii.
2. Texunixa besnexu Ha poOOUOMY Micyi.
3. Ilpucomysanns po3uunis.
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4. Monexynsapuuil ananiz naacmomMHux mymayiti (Cmitkicms 00 aHmubiomuKie ma
2epoiyuois).

3aeoannsa ona camocmiinoi pooomu (7 200)
Poboma 3 nimepamyporo [1, 5-7, 9-13]. Ymeopenns niacmuo 6 pociunax.

Konmponwni 3anumannua ma 3a60aHuA:

OcHoeni knacu niacmuo i ix 63aEMonepemaeopeHHsi.

byoosa nracmuo.

OcHOBHI epynu X10poniIacmHux OLIKIs.

Mopdgonoeis munaxkoiois.

OcHo6Hi 6inK08I | nieMenmOIiIKO8I KOMNIEKCU MULAKOIOHUX MeMOPAH.
Ilooin nnacmuo, pennixkayis naracmuonoi J[HK

ok wdE

Pekomenoosana nimepamypa:
[1, 5-7,9-13]

TEMA 3. OPTAHIZALJIA IVIACTOMY. IEPBUHHA CTPYKTYVPA TVIACTHIHOI
JTHK(®I3UYHA KAPTA XPOMOCOM IJIACTHI]). PEAJIIBALIIA CIIAIKOBOI
IHOOPMALJIT B TVIACTHIAX. HOMEHKJIATYPA TEHIB, AKI MICTATBCA ¥
XJIPOITJIACHIH THK (12 200)

Jdexuia 3. @®PIBHYHA OPI'AHIBALIA XJIOPOIIIACTH Ol JIHK. T'EHU, AKI
PO3MILJEHI HA XJIOPOIIJIACTHIM JHK. HOMEHKJIATYPA T'EHIB, 1O
BEPYTD YHYACTD B BIOCHHTE3I IVIACTH/]. PEIIVIIKALIA XJIOPOIIVIACTH oI
JJHK. PEKOMBIHAL]IA XJIOPOIIJIACTHOI [HK 'V BHIUX POCJIHH.
CIHAAKYBAHHA [IVIACTOMY 'Y BHIHUX POC/IMH. TPAHCKPUIILIA
XJIOPOIIVIACTHOI JJHK. XAPAKTEPUCTHUKA XJIOPOIIJIACTHOI JTHK-
ITIOJIIMEPA3U.  AHAJII3  TPAHCKPUIILII  XJIOPOITJIACTHOI  JJHK.
IIPOIJECHUHI" PHK B ITJIACTUJAX. TPAHC-CILIAUCHUHI. XJIOPOIIJIACTHA
BIVIOKCHHTE3YIOYA CUCTEMA. OCObJIMBOCTI bYJIOBU
XJIOPOIIVIACTHUX PUFOCOM. (2 ron).

Ilpakmuune 3anamms 3 (2 200)
1. Texnixa b6es3nexku Ha pobouomy micyi.
2. Ilpuecomysants po3uunie 0 2eHeMUYH020 AHANI3).
3. ['enemuunuii ananis niacmomy.

3agoanns ona camocminunoi pooomu (8 200)

Tpancrayitinuii anapam naiacmuo ma to2o poJib y pO3GUMKY POCTUH.

Konmponwni 3anumanna ma 3a60aHHs
1. Dizuuna opeanizayis xnoponaacmuoi [JTHK.
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2. T'enu, axi posmiweni na xaoponaacmuiu J[HK. Homenxnamypa eenis, uo
bepymu yuacms 6 biocunmesi niacmuo.

3. Pennixayin xnoponnacmuoi J[HK. Pexombinayis xnoponnacmmuoi JJHK y
suwux pocaur. Cnaoky8ants niacmomy y UWUX POCTUH.

4. Tpanckpunyia xnoponaacmuoi /{HK. Xapakmepucmuka xnoponaracmnoi [[HK-
noaimepasu. Awaniz mpanckpunyii xaoponaacmuoi HK. Ilpoyecune PHK 6
nracmudax. Tpanc-cnaaticune.

5. Xnoponnacmma  6Ginoxcunmesyroua cucmema. QOcobaugocmi  6y008u
XJIOPONIACMHUX PUOOCOM.

Pekomenooeana nimepamypa:
[1-22]

Tema 4. TPAHCKPUIILIIA  IUIACTUAHUX  T'EHIB.  PEI'YJIALIA
TPAHCKPHHyIT B INTACTUJAX. EKCIIPECII INIACTHMAHMX T'EHIB -
TPAHCJISIUIMHUU TA TIOCTPAHCJISIUIMHUIM KOHTPOJIb (11 200)

JEKIIA 4. XJOPOILJIACTHI TPOMOTOPHU. BIIKOBI ®AKTOPH, 1O
KOHTPOJIOIOTh  AKTHUBHICTb  I[IPOMOTOPIB. PHK  IIOJIIMEPA3U
IIVIACTH]. PO3PI3AHHA (TRIMMING) MOJIEKYJI IIPO-M PHK, PHK-
CIIVIAUCHUHI, PHK-PEJAKTYBAHHA  (EDITING), CTABIII3ALIA TA
3BEPE)XXEHHA MPHK MOJIEKYJI. TPAHCJIALIA I[TVIACTUIHUX T'EHIB.
PEIVJIALIA TPAHCJIALIL TOCJIJOBHOCTI SHINE — DALGARNO (SD).
CTANII TPAHCJIALIL ITOJIICOMH. (2 TOJ).

Ilpakmuune 3anammsan 4 (2 200)
1. Texnixa 6es3nexku Ha pobouomy micyi.
2. Ilpucomysanns Oygeprux po3uunis.
3. [3onmosanus xnoponnacmis.

3aeoannsn ona camocmiitnoi pooomu (7 200)

Poboma 3 memooduunumu pexomeHOAyiAMU NO NPOBEOEHHIO I301HBAHHIO
XJ0PONIACMIB.

https://chem?21.info/info/1898549/

KonmponwHi 3anumanna ma 3a60aHHA

1. Xnoponnacmui  npomomopu.  binkosi  gaxmopu, wo KoumpomMo
AKMUBHICIMb NPOMOMOPIE.

2. PHK nonimepasu niacmuo.

3. Pospizanna (trimming) wmonexyn npo-w PHK, PHK-cnaaiicune, PHK-
pedaxmyesanns (editing), cmabinizayis ma 30epexcenus mPHK monexyn.

4. Tpancnayis nracmuonux eenis. Peeynayis mpanciaayii. Ilocnioosnocmi Shine —
Dalgarno (SD). Cmaoii mpancasyii. Ilonicomu.


https://chem21.info/info/1898549/
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Pexomenoosana nimepamypa:
[1-6, 15-21]

Tema 5. MYTALIIT TUTACTUJIHOTO TEHOMY. SIJIEPHI TEHU, SIKI KOJYIOTh
XJIOPOTUJTACTHI BUIKU. (12 200)

Jexuin 5. MYTAL[II XJIOPODIIJEPEKTUBHOCTI I METOJH IX BIJFOPY.
ANEPHI TEHHU, 1I]O [THAVKYIOTHb ITVIACTOMHI MYTALIIL. MOJIEKYJIAPHI
MEXAHI3MH CTIMKOCTI JJO AHTUFIOTHUKIB, T'EPBIIIMIIB, I TOKCHUHIB,
L]0 KOIVIOTbCA ITJIACTOMOM. AJEPHI I'EHH BIJIKIB, 11]O BXOJATH /IO
CKJIAJTY XJIOPOILJIACTIB. (2 ron).

Ilpakmuune 3anammsa S (2 200)

1. Osnatiomnennsi 3 mexHiKow 0e3neUHO020 NOBOONHCEHHS 3 NPULAOAMU OIS
enekmpogopesy.

2. Ilpucomysanns Oygheprux po3uunis 0us eiekmpogopesy.

3. Oyinka skocmi naacmuonoi JHK 3a 0Oonomoeor enekmpogope3y 6
azapo3Homy 2eii.

4. I1iobip npatimepis 00 OLNAHOK XIOPONIACHUX 2€HIB.

5. Ilposeoenns I1JIP.

6. Enexmpogopemuunuii ananiz npooyxmie I1JIP.

3agoanns ona camocminunoi pooomu (8 200)
Poboma 3 nimepamyporo.
Buoinenns xnoponnracmnoi /[HK [23]

Konmponwoni 3anumanna ma 3a860aHH:A
1. Mymayii xnopoghinoegpexmusrnocmi i memoou ix 8i060py.
2. AoepHi cenu, wjo iHOYKyIOms NAACMOMHI Mymayii.
3. Monexynsapui mexanizmu cmiukocmi 00 aHMubiomuxis, 2epoiyudis, i MOKCUHIS,
Wo KOOYIombCs NIACHOMOM.
4. AHoepHi eenu OinKi8, U0 8X005Mb 00 CKAAOY XA0PONIACMIB

Pexomenoosana nimepamypa:

[23]

3MmicToBHii MOAYJIb 2.
XapakTepucTUKa MITOXOHJIPIOHY.

TEMA 6. ITOJLJI MITOXOHHPIﬁ, PEIIIKALIIA MITOXOH/JIPIAJIBHOI JTHK
(11 200)
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Jexuis 6. PEITJIIKALIIA MITOXOHIPIAJILHOI JJHK (2 200).

I[IpakTuune 3anaTTs 6 (2 rox)
1. Texuixa b6esnexu Ha pooo4OMY Micyi.
2. Ilpucomyesanns Oygheprux po3uuHis.
3. [3onrosants mMimoxoHOpitl.

3aBaaHHs i caMOCTiiiHOI pobooTH (7 rox)
Poboma 3 nayrxoeoro nimepamypoio [17].
Ponv PHK-nonimepazu RPOTmMp ¢ mimoxondpisx Arabidopsis thaliana.

KoHTpoJIbHI 3alIUTAHHSA TA 3aBJAHHA:
1. Ocnosni mooeni pennixayii mimoxonopianvroi /THK.
2. Tlopisnanus mooeneii pennikayii mimoxouopianvnoi JHK 3 kiacuunumu
eyKapiomu4Ho0, NPOKApPIiOMUYHO0 ma 6iPYCHOI0 MOOEAMU.
3. Iniyiayia pennixayii. OCHOBHI MIMOXOHOPIAIbHI OPIONCUHUL.

Pexomenoosana nimepamypa:
[1-21]

TEMA 7. OPTAHIBALISI MITOXOHJPIAJILHOI JHK YV POCJIMH. TEHU
MITOXOHJIPII ¥V POCJIMH. EKCIIPECII MITOXOH/PIAJILHUX T'EHIB.
TPAHCKPUIILIIST MITOXOHJPIAJIBHUX TEHIB V POCIHUH TA i
PECYJIALISA. IOCTPAHCKPIIIIMHA PEIYJIALISL EKCIIPECII TEHOMY
MITOXOHJIPI POCJIUH (11 200)

Jexkuwin 7. BEJIMKI TA  MAJII PEKOMFIHAHTHI  IIOBTOPH.
MITOXOHIPIAJIBHI IIJIASMIJU. TEHU MITOXOHIPIH YV POCJIHH:
PUFOCOMAJIbHI TEHH; TEHM, []O KOJIVIOTh TPHK; T'EHU, L]O
KOIVIOTh CYBOQUHHULII KOMITJIEKCIB JIUXAJIPHOI' O JIAHIJFOI' A; TEHHH,
L]0 KOIVIOTb BIJIKH FIOTEHE3Y I[HUTOXPOMY C. TPAHCKPHUIIL[IA
MITOXOHIPIAJIPHUX T'EHIB POCJIMH I II PEIVJIALIA TIPOMOTOPH
MITOXOHIPIH. PHK-ITOJIIMEPA3A MITOXOHPIH. CIIJIAHCHHI, PHK-
PEJJATYBAHHA TA ITPOLECHUHI KIHLIB PHK-MATPHLIb 34 JOIIOMOI' OO
EHJIO- TA EK30HYKJIEA3. (2 200)

Ilpaxkmuune 3anammsa 7 (2 200)
1. Texuuxa 6e3nexu Ha pobouomy micyi.
2. llpueomysanus 6ygheprux pozuuis.
3. [3onrosanus mMimoxoHOpiu.
4. [lpenapamusHe 8UOLNEHHS peCMPUKMHUX PpacMeHmis
5. Pecmpuxmuuii ananiz mimoxoHopiaibHO20 2eHOM).

3asoanna ona camocmiitnoi pooomu (7 200)
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Poboma 3 memoouunoro nimepamyporo.

Konmponwni 3anumannua ma 3a60aHH:

1. Benuxi ma mani pekomOiHanmui nO8Mopu.

2. MimoxonopianvHi niasmiou.

3. T'enu mimoxonOpiil y pociun: pubocomanvui eenu, eeHu, wo kooyroms mPHK;
2€HU, WO KOOYIOMb CYOOOUHUYI KOMNIEKCI8 OUXANbHO20 NAHYI02A, 2eHUU, U0
Kooytoms Oinku oiocenesy yumoxpomy C.

4. Tpanckpunyis mimoxonopianvHux 2ewie pocaun i ii peeynayia. Ilpomomopu
mimoxonopiu. PHK-nonimepaza mimoxoHopiii.

5. Cnnavicune, PHK-peoacysanus ma npoyecune kinyie PHK-mampuys 3a
00NOMO2010 eHO0- MA eK30HYKlea3

Pexomenoosana nimepamypa:
[1-22]

TEmMA 8. HUTOIUIASMATHUYHA YOJIOBIYA CTEPWIBHICTH (II4HC).
EBOJIIOIIISI OPT"TAHEJT (12 200)

Jdexuia 8. TEHETUYHHUN KOHTPOJIb I[UTOILIASMATHYHOI YOJIOBIYOI
CTEPUJIBHOCTI. OTPUMAHHA HOBUX TUIIIB YOJIOBIYO[
[JUTOIJIABMATUYHOI CTEPUJIBHOCTI 34 JOIIOMOI'OK) BIUIAJIEHOI 1
COMATHUYHOI TIEPHUIIM3ALII BUKOPUCTAHHA IIHUTOII/IA3MA-TUYHOI
YOJIOBIYOI CTEPHJIBHOCTI B CEJIEKI]II POCJIMH. TIOXO/DKEHHA 1
EBOJIIOI[IA OPTAHEJI. IEPEHECEHHA T'EHETHYHOI' O MATEPIAJTY MDK
OPIAHEJIAMMY 1 AITTPOM (2 200)

3aeoanna ona camocmiinoi pooomu (8 200)

Poboma 3 nimepamypoio [22].

Lumonnazmamuuna 4on08iua cmepuibHicms Mma nepcnekmusy i GUKOPUCTNAHHS
8 ceNeKYiUHO-2eHeMUUHUX OOCTIONCEHHIX POCTUH.

Konmponwni 3anumanna ma 3a60aHHA:

1. I'enemuyrnuii KOHMPOL YUMONIASMAMUYHOL YOJI0BIYOI CIMEPUTIbHOCTII.

2. Ompumanus HOBUX MUNIE YOJ0BIHOI YUMONAAZMAMUYHOL CIMEPUTbHOCMI 3d
00NOMO02010 8i00ANIeHOT | coMamu4Hol 2iopuou3ayii.

3. Buxopucmarnns yumonnazmamuunoi 4ono8iuoi cmepuibHocmi 8 cenexkyii
DOCTUH.

4. Iloxoooicenns i esonoyis opeaneil.

5. llepenecenns eenemuuno2o mamepiany Midxc opeaneramu i 10pom

Pexomenoosana nimepamypa:
[1-7, 22]
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KounTtpoas 3HaHb i po3noaiu 0amiB, ski OTpUMYOTH 3100yBayi

KoHTpoITh 3MICHIOETHCS 32 MOTYTBHO-PEHTHHTOBOKO CHCTEMOTO.

VY 3micToBuii Moaynb 1 (3M1) Bxomsate Temu 1-5, 'y 3micToBmil Moayns 2 (3M2) —
Temu 6-8.

Buau KOHTpOJIIO - HOTOYHUHA 1 MIICYMKOBHA.

Ilomounuii Konmpob 3AIUCHIOETHCA TM1JT Yac MPOBEACHHS HAaBYAIbHUX 3aHSTH 1
Ma€ Ha METI MEepeBIPKY 3aCBOEHHS CTYAEHTaMH HaByajibHOro Marepiamy. dopma
IIPOBEJICHHS MTOTOYHOTO KOHTPOJIO i Yac HaBYAJIbHMUX 3aHATH: YCHE ONUTYBaHHA,
NUCbMOBUN KOHTPOJIb, TECTOBUH, CAMOOIIHIOBAHHS, ITEPEBIPKA MPAKTUYHUX HABUYOK.

OO00B’SI3KOBUM JIJTsI 3ATIKY € BIIPAIIOBAHHS BCIX MPAKTUYHUX 3aHATh. Y BUIAAKY
BIICYTHOCTI ~ CTy[I€HTa, BIH MOX€ BIANPAIlOBATH MPOIMYLIEHE 3aHATTA Yy
103aayIMTOPHUN 4Yac (MPOMYIICHUX 3aHSATh HE MOXXE OyTH OuIbllle MOJOBUHU BIJ
3arajibHOi KIJIbKOCTI1 3aHATH).

OyiHrosanHs 3a popmamu NOMOYHO20 KOHMPOTIO. Koedghiviecnm 2,85
M1 3M2

Min. — 43 |Max. — 58 | Min. — 17 |Max. — 42
banu banies banie banu

YcHa ,3"x5=15 | 57x5=25 | ,3"x2=6 | 5"7x2=10

BIJIMIOBI/b

JlonoBHEHH 1 2 1 2

s

Buctyn 2 2 2 2

»6”_ MinimManbHa/MaKCUMallbHa OLIHKA, IKY MOKE OTPUMATH CTYIEHT.

L miHiMasIbHa/MaKcHMalIbHA 3aJ1KOBA KUIBKICTh pOOIT 4 3aBJaHb.

Jlnst acmipaHTiB, SIKi HaOpaid CyMapHO MEHIIY KUIbKICTh OalliB HIK KpUMUYHO-
pospaxyuxosuit minimym 60 6anie, nmsS 3madi 3aMiKy OOOB’S3KOBE IMPOXOHKCHHS
J0JJaTKOBOTO TECTyBaHHSI.

Iliocymroeuti koumpoib POBOJUTHCS Ha OCTAHHBOMY NPAKTUYHOMY 3aHATTI 1
CKJIQJIAETHCS 13 CyMU OalliB YCIX 3MICTOBUX MOJIYJIB.

Ilpu npocmomy po3paxynKy ompumacmo:

3MicTOBUI 3micToBUM 3aiik
MOayib 1 MOJYJb2 (miIcyMKOBa OLIIHKA
)
Minimym 43 17 60
Maxkcumym 58 42 100

Ilpu yvomy, Kinokicmo 6anie:
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e 1-34 Binmosizae OMIHII «HE3aJOBUIHPHO» 3 000B’SI3KOBUM IMOBTOPHUM BHUBUCHHSIM
JTUCITUILIIHH;

e 35-39 BiANOBIIA€ OLIHIII «HE33JOBUIFHOY» 3 MOKJIUBICTIO TOBTOPHOTO CKIIAJaHHS,

e 40-60 BiAMOBIIAE OIIHII «33I0BUTHBHOY («JI0CTaTHHOY);

e 61-69 BiaMmOBIZA€E OIIHII «3aJ0BIJIBHOY;

e 70 - 80 BiamoBigae OIIHII «100peE»;

e 81 - 89 Bianmosigae omiHIl «A00pe» («IyXe T00pe»);

e 90 - 100 BiamoBimae OIIHIN «BIAMIHHO.

Illkana oniHIOBAHHS aKa/JeMi4YHOI YCHINIHOCTI acmipaHTa

PiBens nocsaruens, % /Marks, Ominka Omwinka 3a HalllOHAJIHHOIO
(6amm 3a OCBITHIOISUTHHICTD) E€KTC/ECTS mkanioro (Nationalgrade)
90 - 100 A Bigminno (Excellent)
82 — 89 B
2481 C nodpe (Good)
gg — ng g 3amoBinbHO (Satisfactory)
35-59 FX He3agoBiibHO (Fail)
3 MOKJIUBICTIO TIOBTOPHOTO
CKJIa/IaHHS
1-34 F He3agoBiibHO (Fail)
3 000B’SI3KOBUM MOBTOPHUM
BHUBUYCHHSM JIUCIUTUTIHH

MeToay HABYaAHHA
[TosicHIOBaTBbHO-1JTIOCTPATUBHI, YaCTKOBO-TIONTYKOBI, MPOOJIEMHOTO BUKJIAJaHHS
MaTepiany, TOCTiTHUIIBKI.

TexniuHi 32c001 HABYAHHSA

[IpoexTop mynpTuMeniinuii Epson EMP-S42; 2 | pik BBeIeHHS B €KCIUTyaTalito
— 2004; HOYTOYK, ekpaH, Zoom/Google Meet — cepBicu Wil JUCTAHUIAHOTO
HaBYaHHS Ta OH-JIAMH KOHCYJIbTAIlIN.

MarepianibHe 3a0e3ne4eHHS AU CUUILIIHA

Aynutopii, TpUMIMICHHS BIAAUTY TOMYJSIIAHOI TeHEeTUKH, JabopaTopis
MOJIEKYJISIPHOT TEHETUKHU POCIIVH.

PexomenoBaHa jiTteparypa

Ocnogna :
1. Cemxep P. llutomnazmatuueckue reHsl U opradesuisl. M.: Mup, 1975. — 423 c.
2. buoxumMuuecknii aHanvM3 B KIETOYHOW HWHXEHEpUHM pacteHuid. — Kues:

[Mpenpunt / AH YCCP, Uactutyt 6otanuku; 88.1, 1988. -49 c .



17

3. Mannaruc T., @puy 3., Com6pyk [x. MeTtoasl reHeTUUECKON HH)KEHEPHH.
MonekynspHoe knoHupoBanue llepeBoa ¢ anri. s3pika mof penakuuein A.A. baesa u
K.I'. Ckpsibuna. M.: Mup, 1984. — 479 c.

4, Opranu3zainus ¥ eKCIpeccus FeHOMOB XJIOpOIIacTOB U MuToxoHApuil. [lox pen.
H. JI. Knstuko, M. JI. Tep-ABanecsin. M. 1987.

S. Hanunnenko H.I'., [aBbimenko O.I'. Mupsl reHoMOB opraHesul. TexHonorus;
2003. — 494 c.

6. Ky3nenmoB B. B. Xiopommactel. CTpykTypa W 3KCHpecCUs IIACTHAHOTO
reHoma//Puznonorus pacrennit. — T.65, No 4. — 2018. — C.243-255.

7. Borner Th. The discovery of plastid-to-nucleus retrograde signaling—a
personal perspective // Protoplasma. 2017. DOI 10.1007/s00709-017-1104-1.

8. Busi M.V., Gomez-Lobato M.E., Rius S.P., Turowski V.R., Casati P., Zabaleta
E.J., Gomez-Casati D.F., Araya A. Effect of mitochondrial dysfunction on carbon
metabolism and gene expression in flower tissues of Arabidopsis thaliana // Mol.
Plant. 2011. - V. 4. — P. 127-143.

Q. Wicke S., Schneeweiss G.M., Pamphilis C.W., Miiller K.F., Quandt D. The
evolution of the plastid chromosome in land plants: gene content, gene order, gene
function // Plant Mol. Biol. 2011. — V. 76. — P. 273-297.

10. Pfalz J., Pfannschmidt Th. Essential nucleoid proteins in early chloroplast
development // Trends in Plant Science. 2013. — V. 18. — P. 186194,

11. Melonek J., Oetke S., Krupinska K. Multifunctionality of plastid nucleoids as
revealed by proteome analyses // Biochim. Biophys. Acta. 2016. — V. 1864. — P.
1016-1038.

12.  Majeran W., Friso G., Asakura Y., Qu X., Huang M., Ponnala L., Watkins K.P.,
Barkan A., van Wijk K.J. Nucleoid-enriched proteomes in developing plastids and
chloroplasts from maize leaves; a new conceptual framework for nucleoid functions //
Plant Physiol. 2012. — V. 158. — P. 156-189.

13. Kabeya Y., Nakanishi H., Suzuki K., Ichikawa T., Kondou Y., Matsui M.,
Miyagishima S.Y. The YImG protein has a conserved function related to the
distribution of nucleoids in chloroplasts and cyanobacteria // BMC Plant Biol. 2010. —
10. 57. —P. 1-13. doi: 10.1186/1471-2229-10-57.

14. Krupinska K., Oetke S., Desel C., Mulisch M., Schifer A., Hollmann J.,
Kumlehn J., Hensel G. WHIRLY1 is a major organizer of chloroplast nucleoids //
Front. Plant Sci. 2014. — V. 5. Article 432. — P. 1-11. doi: 10.3389/fpls.2014.00432.
15.  Yu Q. B,, Huang C., Yang Z.-N. Nuclear-encoded factors associated with the
chloroplast transcription machinery of higher plants // Frontiers in Plant Science.
2014. — V. 5. Article 316, — P. 1-10. doi: 10.3389/fpls.2014.00316

16. Borner Th., Aleynikova A.Yu., Zubo Ya.O., Kusnetsov V.V. Chloroplast RNA
polymerases: role in chloroplast biogenesis. Biochimica et Biophysica Acta. (BBA)
Bioenergetics. 2015. V. 1847. — P. 761-769.

17. Tarasenko V.I., Katyshev A.l., Yakovleva T.V., Garnik E.Y., Chernikova V.V.,
Konstantinov Y.M., Koulintchenko M.V. RPOTmp, an Arabidopsis RNA polymerase
with dual targeting, plays an important role in mitochondria, but not in chloroplasts //
J. Exp. Bot. 2016. — V. 67. — P. 5657-5669.
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