





1. AHOTAILIIS

3MICT MpOorpaMu: HaBYaE MPEAMETY MOJICKYJISIPHOI TEHETHKH, ICTOPIIO il
PO3BUTKY,  METOJAMKAM  JOCIIJKEHHS,  OCHOBHHUM  JIOCATHECHHSIM,
NEPCIEKTHBAM BHKOPUCTAHHS METOAIB MOJIEKYJISIpHOi 010JI0T1i, 30Kpema
MOJIEKYJISIPHOT TE€HETUKM, CTPYKTYpWM TE€HETHUYHOTO Marepiaay Ta #oro
PO3MHOKEHHS, (EPMEHTAM Yy  MOJIEKYJIIPHO-TEHETUYHUX  JOCIIIIKEHb,
npoueaypam enektpodopesy OUIKIB Ta HYKJICTHOBHUX KHCJIOT, MpoLecam
suaiieHHs JIHK ta nportokonam cnekrpodoromerpii npenaparis JIHK Ta
PHK, cyTi moniMepa3HOi NaHIIOrOBOi peakuli Ta MpPOUECY CEKBEHYBAHHS,
metoaam aHanizy JJHK it PHK, MonekyasipHuM MapKkepam.

SUMMARY

Table of contents of the program: Teaches you the subject of
molecular genetics, history of its development, research methods, major
achievements, prospects for the use of molecular biology methods, in
particular molecular genetics, structure of genetic material and its
reproduction, enzymes in molecular genetic studies, procedures of protein
and nucleic acid electrophoresis, DNA isolation and spectrophotometry
protocols of DNA and RNA preparations, essence of polymerase chain
reaction and sequencing process, methods of DNA and RNA analysis,
molecules polar markers.



2. Onuc TUCHUTLTIHA

MoJieKyJISIpHO-T€HETHYHI METOAU AiaTHOCTHKH

['any3p 3HaHb: H «CliibebKe, JIicOBe, puOHEe rocnoaapcTBo Ta
BeTepHHAPHA MeIMIIUHA»

OcpiTHa cneuiaibHicTh: H2 « TBApMHHHUIITBOY

OcBiTHil cTynine: MaricTp

Kpanigikauis: MaricTp 3 TBApUHHHITBA

O060B’s13k0Ba (BUOIpKOBA) KOMITOHEHTAa BuoipkoBa

Cemectp — 2

Kinbkicts kpeautisa ECTS — 3.0

KinapkicTe MOIYI1B — 3

3araibHa KiIbKiCTh TOAuH — 90

Buaun HaB4YaJbLHOT AIJILHOCTI TA BHAH HABYAJbLHHX 3aHATb, 00CAT

rOIMH TAa KPEAMTIB:

aexiii — 18.

MPaKTU4HI 3aHATTA — 18

J1a00paTOpHi 3aHSITTS —

camocTiitHa podota — 54

DopMH MiACYMKOBOTO KOHTPOJIBHOTO 3aX01y — 3aJIiK



3. META, 3ABJIAHHSI, OB’€EKT, IPEJIMET HABYAJIbHOI
ANCHATIITHA
Mema oucyunninu: AUCUUILIIHA TOB sA3aHa 3 TEHETUKOK i 010METPIELO,
CEJICKLIEI0 TBApUH, OIOTEXHOJIOTIED Ta TEXHOJIOTIAMH TPOJTYKTHUBHOTO
BUKOPUCTAHHS C.-T. TBapuWH. l[4 HaByajapHa JAMCUMILIIHA € OCHOBOIKO
MOJIEKYJIIPHO-T€HETUYHUX JIOCIIPKEHh B CYYaCHMX TEXHOJIOTISIX CEIEKIIi
C.-I. TBapuH. BoHa HeoOXigHa JJIsi BMUIOTO 3aCTOCYBAHHS MOJIEKYJISIPHO-
FEHETUYHUX METOJIB IMMiJl Yac Pi3HUX TEXHOJIOTIA BUPOOHHUIITBA MPOJYKLIi
3aeoanHs oucyunainy. 3aCBOEHHS MOJICKYJISIPHO-TEHETUYHUX METOMIB
JIarHOCTUKH, iX cneuu@iky, pi3HOMAHITHOCTI, rajy3eii BUKOPHUCTAHHsS, a
Takok  COpMYBaTH  HABUYKHA  BUKOHAHHSA  JOCIIDKEHb  IISIXOM
3alPOBAKEHHS KOMIUIEKCY METO/IIB IT1]1 YaC KOHKPETHUX 0OCTAaBHH.

VY cucremi miarotoBkd marictpiB 3 « TeXHOJO0risE BUpOOHUIITBA 1
nepepoOKu MPOAYKLUIT TBAPUHHULITBA» ,,MOJEKYJIAPHO-TEHETUYHI METOIU
JIarHOCTUKKW € OCHOBOK JJId PO3B’SI3aHHSA MPAKTUYHHUX 3ada4 3
JIarHOCTUKH, BCTAHOBJICHHS Ta iJAeHTU(]ikauii 03HaK, BJACTHBOCTEM,
(GyHKIIH pi3HAX (OPM KUTTSL.

I[Ipeomem  Oucyunninu: CYKYNHICTh CTaHJAPTU30BAHMX METOJMK
MOJIEKYJIIPHO-T€HETUYHUX J1arHOCTUK O10TH.
- [HmeepanvHa komMnemeHmHicme

31aTHICTh PO3B’SI3yBATH CKIAaJHI 3a4a4l JOCIIIHMUBKOTO Ta/abo

IHHOBALIIMHOTO Xapakrepy y cdepi TexXHOJIorii BUPOOHHUIITBA 1

nepepoOKH NpO YKLl TBAPUHHUILITBA,

- 3azanvHi KOMNemeHmHOCI;
KO04. 3nparHicts 10 nomyky, oOpoOkd Ta aHanmizy iHdopmarii,
OTPUMAHOT 3 PI3HUX JHKEPEIL.

- CneyianvHi (¢haxosi) komnemeHmHOCMI:

KO02. 3patHiCTh po3po0JIATH, OpPraHi30ByBAaTH Ta 3J1HCHIOBATH

3aX0d 3 TMIJABUIIEHHS TMPOAYKTUBHOCTI TBApWUH, KOHTPOIIIO

O€3IMEYHOCTI Ta IKOCTI NPOIYKTIB iX MepepoOKr Ml €(PeKTUBHOCTI ii

BUPOOHUILITBA.

KO03. 3parHicTe OpraHi3oByBaTH Ta KOHTPOJIOBATH BHKOHAHHS

3aX0JIIB CHPSMOBAHMX Ha TMOKPAMEHHA CEICKUIMHO-MIIEMiHHOT

poOOTH Yy TBAPUHHULITBI.
- Jlooamxosi cneyianvHi (¢haxosi) komnemeHmHocmi:

- Ilpoepamui pe3ynomamu HAGUAHHS:



OK 17-18. BupoOGH1ya npakTrka

OK 19. Kpanigikariiitna podora

OK 9. [HHOBauiiHI TEXHONOT1]
BAPOOHUIITBA MPOAYKIIi TBAPUHHHUIITBA

OK 10. KoHTpoib sIKOCT1 Ta O€3MEUYHOCTI
MPOAYKIIil TBRAPUHHUIITBA

BK 3. MoJsieky/IsipHO-T€HeTHYHI MeTOAH
JIAarHOCTHKH







TOJI. KpEJIUTIB %
MonekynsipHa 610n9r1;1 HYKJIETHOBHX 24 0.81 26.6
KHUCJIOT Ta ()EPMEHTIB
MeTtou MOJIEKYJISIPHOT A1arHOCTUKH 40 1,33 44 4
OCO6JII/IBO(ET1 - MOJIEKYJISIPHO- 2% 0.86 20.0
T€HETUYHOI JI1arHOCTUKH
Bcboro 90 3,0 100,0

7.2. Cxyag, 00CHAr | TEPMiHM BUKOHAHHS 3MICTOBHHUX MOAYJIIB

Hazea 3MiCTOBHOIO MOAYJIsA

KinpKiCTh
TOJIUH

TepmiH BUKOHAHHS

MonekynsipHa 010J10Tisi HYKJI€iHOBUX 24 BianosiaHo 10
KHMCJIOT Ta ()EPMEHTIB CEMECTPOBOTO

MeTto a1 MOJIEKYJISIPHOT A1arHOCTUKH 40 HABYAJILHOTO IJIAHY

Oco0uBOCTI

IC¢HETUYHOI I[iaFHO CTHUKH

MOJIEKYJIIPHO- 26 Ta rpadiky

HABYATHLHOTO MPOIIECY

Bcporo

90 X

7.3. IlepeJtik Ta KOPOTKMIA 3MICT JIeKILiii

Moayib,
No

Tema,
No

Tema, nepesik MUTaHb

O0’em,
TOJIMHA

3

4

1.1

Beryn

[TpenmeTr MOJIEKYJISPHOI TEHETUKH, OCHOBHI MOHATTS. IcTopis
PO3BUTKY METOAUK IOCTIIXKEHHSI, CTAHOBJICHHS MOJIEKYJISIPHOI
TCHETHKH, 3aCHOBHUKK. OCHOBHI JOCSATHEHHS. BukopucTaHHs
MOJIEKYJITPHO-TEHETUYHUX METOMIB AJis (PyHIAAMEHTATbHUX Ta
OPUKIAAHUX  AOCHIKeHb.  [lepCrieKTUBM  BUKOPUCTAHHS
METOMIB  MOJEKYJIAPHOi O1070T1i, 30KpeMa MOJEKYJSIPHOT
TCHETHKH.

Opranizaunis  poGotu B jaboparopii  MOJEKYJISIPHUX
O10JIOTIYHUX Ta TIEHETUYHUX  JOCHIKEeHb.,  [Ipobnema
KOHTaMIHallii Ta 0103axXucTy

Karo4oBi cjioBa: MOJICKyIsIpHA TE€HETUKA, 1CTOPIS METO/IB,
3aCHOBHUKH, JOCATHEHHS, 1a00PaTopis, 3a0py IHEHHSI, 3aXUCT
Key words: molecular genetics, history of methods, founders,

achievements, laboratory, contamination, protection




1.2

CTpyKTypa reHeTH4HOr0 MaTepialy Ta ifl0ro pO3MHOKEHHS
Ponap dmpa 1 xpomocoMm y sgBUIIAX COAAKOBOCTI. Jlokasu
renetnynoi pom JIHK. Tpancopmamis (nocmia Esepi 3
Streptococcus  pneumoniae). T'enetmuna pons JHK vy
Oaktepioara T2 (mocmipy Xepmn-Ueils 3 moaBlitHORO
pamioakTuBHOKW ~ MITKOrO). PHK gk Hocii  cnaakoBoi
iHpopmanii. OcHoBHi knmacu PHK, ix ¢ynkumii. LlenTpanbha
qormMa  MoJiekynsipHoi  reHetukd.  [IpaBuna  Yapraddda,
KaHOHIYHI ~ Napu  HYKJICOTHMJAHMX  OCHOB,  NPHHLHII
komieMmentapHocti. Koa cnaakoBocti. Crpykrypa JHK 3a
Yorconom-Kpikom. MetunyBanns JIHK y mnpokapioriB Ta
eykapiot. Tayromepis ocHOB. [leTanizoBana Oynosa JIHK: A, B
ta Z ¢popmu. Po3mip reHoma, npodnema komnaktuzamii JJHK.
Penmikaiiis, HamiBKOHCEpBAaTMBHMM MexaHI3M. Perumikais
kumeneBoi JIHK. Touka mnouarky pernumikamii (ori-cair),
permnikatiBHa BWika. OIHO- Ta JBOHANPABIICHA PEIUTIKALLSL.
Hanpagnenicte cuntedy JIHK, BnactuBocti JIHK-momiMepas.
CunTe3 nepuioi Ta Apyroi HUTKH, GpparMment Oka3zaku. binku,
o 3B’s13y10Th oaHonanuoropy JHK y perutikaruBHii BuLi.
Xenikazu, TOMOI30MEPA3K, Tipasd — AOMOMIKHI (PEepMEHTH
permmikanii JIHK. TpaHckpumniisi, OCHOBHI TPUHLMIINA CHHTE3Y
PHK. PHK-nonimepazu npokapioTiB Ta eykapioT. Enonramis ta
TepmiHauis — TpaHckpunuii. Crpykrypa MPHK:  migepsi
NOCTIAOBHOCTI, pamka 3untyBaHHs. [Ipomecmnr wmPHK
€YKaplOTIB. KEMyBaHHS, MOIAJCHUIIOBAHHS. [HTPOHU, €K30HH,
TpaHcno3oHu. Crnjaiicuir  T1a  HWOro Tumd. TpaHcnopr
crutaiiciHroBux 1 Hecrmadcuaropux MPHK 3 gapa B
ouTOoIIa3My.  ['€HETWYHHWI  KOHTPOJIb  CHHTE3y  OlIKa.
AHTUKOAOH Ta CAT 3B’A3yBaHHS aMIHOKHCJIOTH. AMIHOAIIMJI-
TPHK cunterasu. bynoBa pubocomu y MpokapioTiB Ta
eykapioT. IHimiamis TpaHcasuii, (akTopu iHimiamii, crapr-
KOJOH.  Enonraiis, ¢akropu  enonramii.  TepmiHaiis
TpaHcysii. MoHOIMCTPOHHI Ta nomnucTpoHHi MPHK.
Crenuika TpaHCIA1i y MPOKapioT Ta €yKapioTiB.

3BopotHa Tpanckpunuis (C.M. ['epuieH30H), peBepTa3Ha
peakuis. Tpancno3uiiii. MoOUIbHI TEHETUYH1 €JIEMEHTH TTPO- Ta
€yKapioTiB. BIigkpuTTs MOOUIBHMX TIE€HETUYHUX E€JIEMEHTIB
eykapioTiB b. Mak KninTok. [TonimepasHa JlaHIFOroBa peakuis,
il 3HAYEHHS JUIA MOJIEKYJIAPHOIO TUMYBaHHA €y- Ta
NPOKApioTiB. BUKOpHCTaHHS B MEIWLKHI Ta KPUMIHATICTHILI.
Penapawiiiamnii  cunate3  JIHK.  Ekcumsiiina  penapauis
HyKJIeoTHAIB. [TocTpennikaTuBHa penapais

KarwuoBi caoBa: JIHK, PHK, ekcnepument Xepuii,
Oaktepiodar,  cnagkoBa  1H(opMalis,  BIPYJECHTHICTH,
LHEHTpaJbHA J0TMA MOJEKYJISAPHOI TIEHETHKH, MpaBWia
Yaprabhda, HyKI€OoTHA, KOMIUIEMEHTAPHICTH, BOJIHEBUMA




3B'S30K, METWJIIOBAHHS, TAayTOMEPis OCHOB, KOMIIAKTU3allis,
pemikaiis, cnupaibHicte JHK, opi-caiit, cuntes JIHK,
nomiMepaza, (pparMmeHtn Oka3zaki, TPAHCKPUIMILIS, IHILIALI,
CIIOHTaLls, TEPMIHALLS, npeTepMiHaNis, KEIYBAaHHS,
MOJIIaICHITIOBAHHS, 1HTPOH, €K30H, TPAHCIO30H, paMKa
BUUTYBAHHS, CIUIANCUHT, CHHTE3 OLIKa, KOJOH, AHTHUKOJOH,
CUHTE3, puOOCOMa, aMIHOKHCIIOTA, 3BOPOTHA TPAHCKPHIILIS,
peakilis  3BOPOTHOTO  PO3BUTKY, TPAHCMO30H, IUIA3Mija,
NpOKapioT Ta eykapioT am3aiiH, [1JIP, BITHOBIEHHS, CHUHTE3,
CKCLM31s1, IHCEPLIis, penapanis

Key words: DNA, RNA, Hershey experiment, bacteriophage,
hereditary information, virulence, central dogma of molecular
genetics, Chargaff's rules, nucleotide, complementarity,
hydrogen bonding, methylation, tautomerism of bases,
compactification, replication, circular DNA, ori-site, DNA
synthesis, polymerase, Okazaki fragments, transcription,
initiation, elongation, termination, pretization, capping,
polyadenylation, intron, exon, transposon, reading frame,
splicing, protein synthesis, codon, anticodon, synthetize,
ribosome, amino acid, reverse transcription, reversal reaction,
transposon, plasmid, prokaryote and eukaryote design, PCR,
repair, synthesis, excision, insertion, rapeseed

1.3

MDepMeHTH Yy MOJIEKYJ/ISIPHO-TEHETHYHUX A0C/TiIKeHHSIX
OcHOBHI  knacu  (epMmeHTIB. DEPMEHTH  PECTPUKIIi 1
mMom(ikalii: pecTpukTasu, Mmetinasu. [lommepasu. Hykneasn.
Jlirazu. ®ocgarazu

K1ro4oBi ciioBa: pepMEHT PECTPHKIIi, METHIIA3a, OJIIMEPA3a,
HYyKJieasa, Jiiraza, pocdarasza

Key words: restriction enzyme, methylase, polymerase,
nuclease, ligase, phosphatase

II

2.1

Enexrpodopes 0iikiB Ta HyKJIETHOBHX KHCJIOT

[TpuHimn metony enekrpodopesy OuikiB. Enexkrpodopernyuna
pyximBicTb. Knacudikamis enekTpo@opeTHyHUX METOIIB.
OcobOmuBocTi  enekTpodope3y B MOMIAKPUIAMIAHOMY  TEJI.
Harupnuii Ta SDS-TTAAT -enektpodopes. Jluck-
enektpodopes. AmnozimHui aHami3. Enektpodopes y 6-%
MOJIIAKPUIAMIZIHOMY  JICHATYPYIOUOMY Te€Jll Ta MOpoleaypa
(apOyBaHHS MOMIaKPUIAMITHUX TeJliB HITpaTaMu cpidna
KurouoBi cioBa: enektpodopes, refb, nojiakpuiaami, HITpart
cpibna, ano3um, AeHATypaLis

Key words: clectrophoresis, gel, polyacrylamide, silver nitrate,
allozyme, denaturation
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Bupinennss THK. Cnexrpogoromerpis npenaparis JTHK
Ta PHK

Marepian mis suaiuienas JJHK. Oco6mmBocti Buaiienus JIHK
3 pizHux 00’ekTiB. Cnekrpodoromerpisa npenaparie JJHK Ta
PHK. BwusHaueHHs KOHLEHTpalli HYKICIHOBUX  KHUCJIOT
MIKPOMETOA0M

Karouosi ciaosa: suauieHns JHK, Oionrar, excrpakiis coi,
CHEKTPOPOTOMETPIS, MIKPOMETOI BU3HAYCHHS KOHIIEHTPALIi1
Key words: DNA isolation, bioptat, salt extraction,
spectrophotometry, micromethod of concentration
determination

2.3

Hoaimepasna JaHmorosa peaxuis. CeKBeHYBaHHSA

Cytp meromy IIP. Momudikarii meromy [IP. Ileperarm
[TIP 3a 1Hmi wmeroau. IlpakTWuyHe 3acTOCyBaHHs Ta
nepernekTuBr po3BuTtky metony [P, Ammmigikamis JTHK 3
[SSR-mpaiimepamu.  Ammmigikawii JTHK 3 ITS-npaiimepamu.
Busnauenns MO y xapuoBux npoaykrax. CekBeHyBaHHS
JIHK 3a Makcamom Ta I'inGeprom, CeHrepom («Imroc-MiHyC»-
METOJI, METOJ «TEPMIHATOPIBY»). ABTOMAaTUYHE CEKBEHYBAHHSI.
HoBi meTom cekBEeHyBaHHS

Kiro4oBi ciioBa: nosiiMepasHa JIQHIFOTOBa peakilis, mpaimep,
I'MO, cexBeHyBaHHSs, aMILTI(hiKaris

Key words: polymerase chain reaction, primer, GMOs,
sequencing, amplification

24

Metoau ananizy JITHK. MoJjiekyasipHi mapkepu
OcobmuBocti  reHoMmiB  ¢uiopu  Ta (ayHu. MonekynspHi
mapkepu. RAPD-anamiz. ISSR-mapkyBanHsi. SSR-mapkepu.
AFLP-meton. SNP (¢peHOoTMnOBOIr0) NepeBU3HAUYEHHS CTATI
Karouosi ciioBa: monekynsapHi Mmapkepu, RAPD-anami3, ISSR-
mapkyBaHHs, SSR-mapkepu, AFLP-meton, SNP

Key words: wolecular markers, RAPD-analysis, ISSR-
marking, SSR-markers, AFLP-method, SNP

II

3.1

Oco0JUBOCTI  MOJICKYJISPHO-TEHETHYHOT JIarHOCTHKH Y
napersax (paiopu Ta (payHu

MOoJEKyJISIPHO-TEHETUYHA JTIarHOCTUKA OPraHi3MiB LAPCTBa
dnopu. MoONEKyJIIpHHO-TCHETUYHA JIarHOCTUKA OpraHi3MiB
napctBa  (QayHu. llepcnekTMBH  3aCTOCYBaHHS  METOJIIB
JUArHOCTUKH

KarouoBi cjaoBa: MOJEKYJIAPHO-TEHETHYHA  1ArHOCTHKA,
¢nopa, ¢ayHa, IEPCOEKTURH, Kiacu(piKalis

Key words: molecular genetics diagnostics, flora, fauna,
prospects, classification




S

Knacugikaiiss MOJIECKyISIPHO-T€HETUYHOT
Homo  sapiens. (OcoOAMBOCTI AIarHOCTUK B MEIUIIMHI,
KpUMIHAMICTULI, OloTexHoyorid i ¢apmamii, ¢izionorii

Oco0/MBOCTI MOJIEKYJISIPHO-TEHETHYHOT AiarHocTuxku Homo

apiens

JIArHOCTUKHA  JUIA

3.2 |xapuyBaHHs Ta ictopii. [lepcrekTrBU 3acTOCYBaHHS METOMIB| 2

JT1arHOCTHKHU
KarouoBi cjoBa: MOJEKYJIAPHO-TEHETHYHA  1ArHOCTHKA,
Homo sapiens, NepCEKTUBH, Ki1acupikaris
Key words: molecular genetics diagnostics, Homo sapiens,
prospects, classification

Bceboro 18
7.4. llepeJiik Ta KOPOTKHI 3MICT JIAOOPATOPHUX 3aHATH
Monyns,| Tema, . O0’em,

Tema, epesik muTaHb
Ne Ne TOJAUHHA
1 2 3 4
Bcporo '
7.5. IlepeJiik Ta KOPOTKMIA 3MICT NPAKTHYHUX 3aHATH
Monyns,| Tema, . O0’em,
Tema, nepesik nuTaHb
Ne Ne TOJUHHA
1 2 3 4
1.1O6magHanHs  MOJIEKYJIIPHO-TEHETHYHOT  JTabopaTtopii T4 5
oprasizariis ii poooTH
I 1.2CTpykTypa TE€HETHMYHOTO  Marepiany. PO3MHOXEHHS
HYKJICTHOBUX KHMCIIOT Ta MPOLECH MepenaBanHs iHpopmamii 2
3 HAX
1.3[epMEHTH MOJIEKYJIIPHO-T€HETUYHUX JTOCITIJPKEHb 2
2.1|[Enektpodope3 OUIKIB )
EnekTpodope3 HYKIETHOBHX KUCIOT
2.2Buainenns JIHK 5
Crnekrpodoromerpis npenaparis JIHK ta PHK
I 2.3[TosmmepasHa JIaHIIOroBa peakuis )
CeKkBEHYBaHHS
2 4R APD-anani3
[SSR-mapkyBanHsa. SSR-mapkepu 2
AFLP-meron. SNP
I 3.IOCO6JH/IBOCT@ I[iaFHOCTI/IKI/I reHOM@B ¢uiopu Ta dpayHu 5
3.20co0anBOCTI TIArHOCTUKK T€HOMIB Homo sapiens
Bcporo 18




7.6 Temu, popMa KOHTPOJIIO TA NEPEBIPKHU 3aB/IaHb, IKi BUHECECHI
HA cAMOCTIliHe 000B’A3K0BE ONPAIIOBAHHS

Haszea 3micmosrozo Obcse
3asoanus
MOoOoys/mema 200UH
1. MonekynspHa  Oionoris OnpairtoBaru axoBy JIiTepaTypy Ta
HYKJIETHOBMX  KHCJIOT  Ta 6.00 NPOITH ONMUTYBAHHS 32 TEMOIO: [cTopis
¢depmenTtiB / Beryn ’ PO3BUTKY METO/IB MOJIEKYJIIPHO-
TCHETUYHOI TIarHOCTUKH
1.  Monekynsapna  Oionoris :
. OnpaigroBat (axoBy JITEpATypy Ta
HYKJIETHOBMX  KHUCJIOT  Ta g - :
: IpOITH ONUTYBAHHS 32 TEMOKO: EBOIOLLIs
¢epmentiB /  Crpykrypa| 6,00 : N
: 3HaHb 3 TCHETUYHOTO MaTepialy Ta Horo
IFCHETUYHOTO  MaTepialy Ta
. PO3MHO>KEHHSI
HOr0 PO3MHOKEHHSI
2. Meroqm  MOJIEKYJISIPHOI OnpairtoBatu axoBy JIiTeparypy Ta

miarHoctuku / Enekrpodopes

[IPOMTH ONMUTYBAHHS 34 TEMOKO!

OUTKIB Ta HyKJIETHOBHX KUCIOT | 6,00 Oco0nuBocTi 00naAHAHHS AJIst
enekTpodopesy OUIKIB Ta HYKJICTHOBUX
KHACJIOT
2. Meroam  MOJIEKYJISIPHOI OnpairtoBatu axoBy JIiTepaTypy Ta
JUArHOCTUKH / MPOMTH OMUTYBAHHS 34 TEMOKO:
CnekrpodoromeTpis 6,00 Oco0nuBocT! 00IaJHAHHS JJTsI
npenaparis JJHK ta PHK cnektpodoromerpii mpenaparis JIHK ta
PHK
2. Meroqm  MOJIEKYJISIPHOI OnpairtoBatu axoBy JIiTepaTypy Ta
miarHoctukn  /  [lomimepasHa 6.00 MPONTH OMUTYBAHHS 3 TEMOKO:
JIQHIIOTOBA peakis. | Oco0nuBocT1 00IaJHAHHS JJTs
CeKBEHYBaHHS nposeeHHs [1JIP ta cekBeHyBaHHs
2. Meroqm  MOJIEKYJISIPHOI OnpairtoBatu axoBy JIiTepaTypy Ta
JlarHOCTHKM / MeTonun aHamizy 6.00 OPOHTH OMUTYBAHHS 3a TEMOKO. EBOIOLIS
JIHK. MonekyispHi Mapkepu ’ meronaiB ananizy JIHK ta 3actocyBanHs
MOJIEKYJISIPHUX MAPKEPIB
3. OcoGIMBOCTI MOJIEKYJISIPHO-
FEHETUYHOI  JA1arHOCTUKH  / OnpairtoBatu axoBy JIITepaTypy Ta
OcoOnuBoCTI  MOJIEKYJSPHO- | 6,00 | mpOHTH ONUTYBAHHS 3a TEMOK: EBOMOLIS
TCHETUYHOI  JIarHOCTUKHA Y METO/IIB aHAMI3y y HAPCTBI (IopH
napcreax Quopu ta payHu
3. OcoGIMBOCTI MOJNEKYJISPHO-
FEHETUYHOI  JIarHOCTUKH  / OnpairtoBatu axoBy JIiTepaTypy Ta
OcoOnuBoCcTi  MOJIEKYJSPHO- | 6,00 | MpOHTH ONUTYBAaHHA 32 TEMOK: EBOMIONIS
TCHETUYHOI  JIarHOCTUKHA Y METO/IIB aHAMI3y y HApCTBI (payHH

napcrBax Quopu Ta payHu




Hazea 3micmogHo20 Obcse

3asoaHHs
MOoOoyns/mema 200UH
3. OcoOauBOCTI MOJIEKYJISIPHO- Onpaiosati (haxoy JiTeparypy Ta
FEHETUYHOI  JIarHOCTUKH  / P Y patypy

Oco0nuBocTi  MOJIEKYJSIpHO- | 6,00
IeHETUYHOI A1arHOCTUKN Homo
sapiens

IpOITH ONUTYBAHHS 32 TEMOIO: EBOIOLIIs
METOJIB aHaI3y Yy JlarHoCTULll Homo
sapiens

Pa3zom mo aucimrmiai 54 X

7.6 IluTanHa AJis1 MOTOYHOIO TA MiACYMKOBOI0 KOHTPOJIIO 3HAHD
3100yBaviB BUIIOI OCBITH
Tumanna 014 NOMOYHO20 KOHMPOJLIO 3HAHD

Beryn

1.
2.

e

7.
3.

[IpeaMeT MOJIEKYJISIPHOT T€HETUKH, OCHOBHI MOHSTTSI.

[cTopist pO3BUTKY METOJMK JOCHIKEHHS, CTAHOBJICHHS MOJECKYJISAPHOI
I€HETUKH, 3aCHOBHHUKH.

OCHOBHI1 JOCATHEHHSI MOJICYKYJISIPHO-T€HETUYHOI JIIarHOCTHKH.
BukopuctaHHs MOJIEKYJISIPHO-T€HETUYHUX METO/1IB JUIst
(yHIAMEHTAJIbHUX Ta NPUKJIAJHUX JOCTIKEHb.

ITepcnekTMBY BUKOPHUCTAHHS METOJIB MOJEKYJISIpHOi Oio0Jiorii, 30Kkpema
MOJIEKYJISIPHOI TEHETUKH.

Opranizaiis podotd B naboparopii MOJEKYISPHUX OI10JIOTIYHUX Ta
FeHETUYHUX JIOCIIPKEHb.

[TpobOieMa KOHTaMIHALLT Ta 0103aXUCTY.

[TepCreKTUBH 3aCTOCYBaHHS METO/IIB JIIarHOCTHUKH.

CTpyKTypa reHeTHYHOI0 MaTepiaay Ta ioro po3MHOKEHHS

1.

2.

Do W

Ponsb sipa 1 XpoMOCOM y sIBHIIAX CNAAKOBOCTI. JIOKa3u reHETUYHOT poJIl
JIHK.

Tpancdopmanis (nocnia EBepi 3 Streptococcus pneumoniae). I'eHeTndHa
pone JIHK y Oakrepiopara T2 (mocmia Xepuni-Uelds 3 moaBiiiHOIO
PaAioaKTUBHOIO MITKOIO).

PHK sik HOcCi#i ciaakoBoi iHpopmManii. OcHoBHi knacu PHK, ix QyHkwii.
[{eHTpanpHa JOTMa MOJIEKYJIIPHOT TEHETHKH.

IIpaBuna Yapradda, kaHOHIYHI NApU HYKICOTHIHUX OCHOB, MPUHLIUII
KOMJIEMEHTAPHOCTI.

Koz criaakoBoCTi.

Crpykrypa JIHK 3a YorcoHom-Kpikom.

Metunysannsa JIHK y npokapioTis Ta eykapioT. TayToMepisi OCHOB.
Jletanmizosana Oynosa JIHK: A, B ta Z gopwmu.

O Po3mip reHoma, npoonema kommnakruzauii JIHK.



11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.

22.

23

24,
25.
26.
27.
28.
29.
30.
31.
32.

33

34.
35.

Perutikaiiisi, HamiBKOHCEPBATUBHUI MEXaHI3M.

Perumikamis kinsueBoi JIHK. Touka nouarky perutikauii (ori-cait),
pEIUIIKaTUBHA BUJIKA.

OpaHO- Ta IBOHAMNPABJICHA PETUTIKALIA.

Hamnpasnenicte cuntedy JIHK. CuHre3 nepmoi Ta Jpyroi HHUTKH,
(¢parmeHTH OKa3aKu.

Tpanckpuriis, 0CHOBHI npuHIMIY cuHTe3y PHK.

EnoHrariis Ta TepMiHaLis TPAHCKPUIILLI.

Crpykrypa MPHK: nigepHi mociiaoBHOCTI, paMKa 34ATYBAHHS.
ITpouecunr MPHK eykapioTiB: KEImyBaHHsI, NOJ1aICHUTIOBAHHSI.
[HTPOHU, EK30HU, TPAHCITO30HHM.

CrualicuHr Ta loro TUIIH.

Tpancnopt cmmaiicuHroBux 1 Hecmiaiicunrosux MPHK 3 sgpa B
LUTOTLIa3MYy.

['eHETHYHUI KOHTPOJIb CUHTE3Y O1/IKa.

AHTHUKOJIOH Ta calT 3B s13yBaHHS aMiHOKMCJIOTH. AmiHoanuia-TPHK
CUHTETA3M.

ByoBa pubOCOMH y ITPOKAPIOTIB Ta EYKAPIOT.

[Himiamis TpaHcsuii, pakTopu 1HILIaLli, CTAPT-KOJIOH.

Enonrars, gpakropu enoHratii.

TepmiHalis TpaHCIIALLi.

MonouucTpoHHi Ta nojaiuuctponHi MPHK.

Cneuudika TpaHCHsLii y NpoKapioT Ta €yKapioTiB.,

3BopoTHa TpaHckpuniis (C.M. ['epIleH30H), peBepTa3Ha PEaKIiisl.
Tpancno3uui.

MoOinbHI TEHETHYHI €JIEMEHTH TMPO- Ta €yKapioTiB. BiakpuTTs
MOOUIBHUX N'€HETUYHMX €JIEMEHTIB €yKapioTiB b. Mak KlHTOK.
Penapauiitnuii cunre3 JIHK.

ExcuusiitHa penapaiiisi HyKJI€OTHIIB.

[TocTpenuikaTiBHaA penaparisi.

@epMEHTH Y MOJICKYJISIPHO-TEHETHYHUX JTOCTI/IKEHHAX

1.

2.

e

N n ks

Hanpasnenictes cunrezy JIHK, Bmactusocti JIHK-nomimepas. Cunre3
NEPIIOT Ta IPYroi HATKKU, pparMeHTH OKa3aku.

binku, mo 38°13y10Th oJHoaaHoropy JIHK y penikatuBHIi BUILL.
XeJKa3u, TOMOI30MEpa3y, Tipa3d — JONOMDLKHI (PEpMEHTH periikarii
JIHK.

PHK-nosrimepasu npokapioTiB Ta €yKapioT.

3BOPOTHS TPAHCKPUNTA3a 1 PpEBEPTA3ZHA PEAKLIIS.

OcHOBHI K1acu ()E€pMEHTIB.

DEepMEHTH PECTPUKILIIT 1| MOJAUPIKALIT: PECTPUKTAZU, METLIA3H.



3.
9.

[Tonimepazu.
Hykneasu.

10. Jlirazu.
11. ®ocharazu.
Enexrpodopes OLIKIB Ta HYKJICTHOBUX KHCJIOT

1

N LA W

. [Tpunupn  Metoxy  enexrpodopesy  OinkiB.  EnekrpodopernyHa
PYXJIMBICTB.

. Knacudixkarist e1eKTpopOpeTHUHUX METO/IIB.

Oco0nuBocTi enexkrpodope3y B ModiakpiiaMiTHOMY TeJi.

Harusnuii Ta SDS- ITAATI-enekrpodopes.

. Jluck-enekrpodopes.

AJII03IMHMI aHai3.

Enextpodope3 y 6-% mnoiakpiiaMiiHOMy JE€HATYpyrOuUOMY TIeil Ta

npoueaypa ¢papOyBaHHs MOJTIaKpLIaMiHUX TENNiB HITpaTaMu cpidJa.

Buauienns THK. Cnexrpodgoromerpist npenapariB /IHK ta PHK

|
2.
3.
4
5

Marepian ansa suainenns JIHK.

Oco0ymBocti BuaineHHs JJHK 3 pi3Hux 00’ exTiB.
CnexrpodotomeTpist npenaparis JIHK.

CnexrpodotomeTpis npenaparis PHK

Bu3zHaueHHs1 KOHUEHTpALlii HYKJIETHOBUX KMCJIOT MIKPOMETOIOM.

HHonimepasHa JaHmworoBa peaxkuisa. CeKBeHyBaHHSA

1.

i ol

XA

9.

[TonimMepa3Ha JaHLIOTOBA peakilis, il 3HAYEHHS IS MOJIEKYJISPHOTO
TUITYBAHHS €y- Ta MPOKAPIOTIB.

Bukopuctanus [1JIP B MeauuMHI Ta KpUMiHATICTHILI.

Cytb Metoay TTJIP. Momudikartii meroay I[TJIP.

ITepeparu IIJIP 3a iHmi wmeroau. IlpakThuHe 3acTOCYBaHHS Ta
MEPCHEKTUBU PO3BUTKY MeToay [TJIP.

Ammigikamis JJHK 3 ISSR-npaiimepamu.

Ammmigikamii JIHK 3 ITS-npaiimepamu.

Busnauennsa ' MO y xapuoBuX nmpoyKrax.

CekBenyBanHst JIHK 3a Makcamom Ta I'iadoeprom, CeHrepom («Imroc-
MIHYC»-METOJI, METOJ «TEPMIHATOPIBY ).

ABTOMaTU4HE CEKBEHYBAHHH.

10. HoBI METOIM CEKBEHYBAHHSI.
Metoau ananizy /IHK. Mogsekyasipai Mapkepu

N =

MonekynsipHi MapKepHu.
RAPD-anamis.
[SSR-mapkyBaHHs.
SSR-mapkepu.
AFLP-meTO.



6. SNP (peHOTHUIOBOTO) NEPEBU3HAYCHHS CTATI.

Oco0,IUBOCTI MOJIEKYJISIPHO-TEHETUYHOT JIaTHOCTHUKH Y HAPCTBAX

¢Jiopu Ta payHu

1. OcobnuBocTi reHOMiB (pytopu Ta payHu.

2. MoJekyasipHO-Tr€HETHYHA JIIarHOCTUKA OpraHi3MiB LapcTBa (JIopHu.

3. MonexkynsipHHO-T€HETHYHA JIIarHOCTUKA OPraHi3MiB LIapCTBa (hayHH.

Oco0/MBOCTI MOJICKYJIAPHO-TEHETHYHOT AiarHOCTUKH Homo sapiens

1. Knacudikauis MONEKYIAPHO-TEHETUYHOI  J1arHOCTUKA Ui Homo
sapiens.

2. Oco0JMBOCTI A1arHOCTHK B MEIULMHI, KPUMIHAICTHL, OI0TEXHOJIOTTH I
(apmattii, pi3100r1i XapuyBaHHs Ta 1CTOPII.

8. ®opma niACyMKOBOr0 KOHTPOJIIO, KPUTEPil OLiHIOBAHHS Pe3yJIbTATIB
HABYAHHSA Ta PEHTHHIOBA OLIHKA 3HAHb 3100yBa4iB BUIIIOY OCBITH
3 JUCUMILTIHA
OyinroeanHs 3HaHb 3000y8ayvie suwjoi ocgimu nio uac 1a6opamopHux i
NPAKMUYHUX 3AHAMb MA BUKOHAHHS CAMOCMIUHUX 3A800Hb NPOBOOUMBC 3d
MaKkumuy Kpumepisamu.

- 3HAHHA MOJIEKYJSIPHOI TEHETWUKH, ICTOpli ii PO3BUTKY, METOIAMUK
JOCIIJIPKEHHS, OCHOBHMX JIOCSATHEHb, MEPCHNEKTUB BUKOPHCTAHHS
METOAIB MOJIEKYJISIPHOT 010J10T11, 30KpEMa MOJIEKYISIPHOT T€HETHKU;

- 3HaHHA CTPYKTYPH F'€HETUYHOrO Marepiany Ta HOro po3MHOKEHHS;

- 3HaHHS (PEPMEHTIB MOJIEKYJIIPHO-TEHETUYHUX JAOCHIKEHB;

- 3HaHHS MpOLEIYyPH €NeKTpoPope3y OiNKIB Ta HYKJICTHOBUX KUCJIOT;,

- 3HaHHIA MPOLIECIB BUJIUICHHS JIHK Ta MPOTOKOJIIB
cnexktpodoromeTpii npenapartis JJHK ta PHK;

- 3HaHHA MOJIMEPA3HOT  JIAHIIOTOBOI  peaklii Ta  MpoLecy
CEKBEHYBAHHS,

- 3HaHHA MeToaiB aHanizy JIHK;

- 3HAHHA MOJIEKYJIIPHUX MApKEPIB.

IIpu oyinrosanHi pesynomamie camocmitiHoi pobomu 3000)68auié euulol
0C8Iimu NOBUHEH NPOOEMOHCIMPYBAMU BMIHHSL!

- BUKOHYBATH €JeKTpoPope3 OUIKIB, HYKJIETHOBUX KUCIIOT;

- BMiTu Byt JIHK;

- mpoBoauTH cnektpodoromeTpito npenaparis JIHK ta PHK;

- OpaLFOBATH 3 NOJIIMEPA3HOKO JIAHLIFOTOBOIO PEAKIIIELD;

- MPOBOJUTH CEKBEHYBAHHSI,

- pukoHyBatu RAPD-anani3, ISSR-mapkyBanusi, AFLP-meTon;

- kopuctyBarucst SSR-mapkepamu, SNP.



Peiimunzoea ouiHKa 3HaHb 3000y6a4ie U0 0ceimu 3 OUCUUNJIIHU

Kontposis|MakcumaibHa
No NpoTAroM| / MiHIMaJIbHa
dopma KOHTPOJIIO o
n/m CEMECTPY| KUIBKICTh
| OaJtiB
1 |AymitopHa poOoTa B T.4.:
- Hapuanbni  3aHsarrs  (DATOTOBKA — Ta 15 18/9
BUKOHAHHS)
- BukoHaHHs 1HAmBiAyaibHUX 3aBaaHb (OP, 3 4/2
pedepar, PT'P, PP Ta iH.)
- MoaynbHulH (3M1CTOBO-MOAYJIBHHIA ) KOHTPOJIb 12 28/14
- HayKoBa podoTa 1 20/11
2 CamocriiiHa po0oTa B T.4.:
- ONIUTYBAHHS 1 20/16
- TECTYBAHHS 1 10/8
Ycporo (0aniB) X 60 /36
3aiik X 40 /24
Pa3oM no aucuuriizi X 100/ 60

Iliocymkosuil koumpoas 3HaHb 3IIACHIOETHCS IUISIXOM  CKJIaAaHHs
31Ky Yy MOUCBMOBIH Qopmi. [0 3aliKy J0MyCKAeTbCA CTYACHT, SIKUM
BUKOHAB HE MeHIe 90% MpakTUYHO-1a00paTOPHUX 3aBJIaHb Ta HAOpaB Mij
4yac ONUTYBAHHS Ta TECTYBaHHs BiJ 36 10 60 Oanis.

Kputepii OUIHKYA BiANOBIACH Ha MMTAHHS, IO BUHOCSATHCS Ha 3allik,
HACTYIIHI:

- «BIAMIHHO» — CTYJEHT JaB MNPaBWbHI 1 BWYEPIHI BIANOBIAI Ha
MOCTABJIEHI TEOPETUYHI 1 MPAKTUYHI MMUTAHHS, B SIKUX BIH MOKa3aB INIMOOKI
3HAHHSA Marepialy, MNOCHIAIOYMCh HAa HOPMATHUBHI JAOKYMEHTH, IO
BUKOPHUCTOBYIOTHCSA JIJISl PO3KPUTTS MOCTABJICHUX 3aBJIaHb,

- «a00pe» — CTYAEHT JaB MpaBWJIbHI BIAMNOBIAI Ha MOCTaBJIECHI
TCOPETUYHI 1 TMPAKTUYHI TMHWTAHHS, B SKWX BIH TOKa3aB pPO3YMIHHS
Mmarepiany, Mpyu UbOMY OPIEHTYETHCA B OCHOBHMX METOJMKAX IMPOBEICHHS
JIOCIIKEHD

- «3aJI0BUIBHO» — CTYJIEHT JAaB MpaBWJIbHI BIAMOBiAlI HA IMOCTABJICHI
TCOPETUYHI NMUTAHHS, B SIKMX BiH MOKa3aB PO3YMIHHS Marepiainy, MpOTe HE
BKa3y€ Ha OCHOBHI METOJMKH 1 HOPMATUBHI JJOKYMEHTH,

- «HE 3aJI0BUIBHO» — CTYJICHT JlaB HENpaBWUJIbHI BiJAMOBII, B SIKHUX BiH
MPOJICMOHCTPYBAB 3HAYHI MPOTAIWHMU Yy 3HAHHAX 3 OCHOBHOIO MPOrPaMHOIO
marepiainy.



Po3nooin 6anie, aki ompumyrontb 3000yeaui euuioi oceimiu,
ma WKa1a OYiHIOBAHHA

CymMma OaiB 3a
BC1 BUIU O1iHka Oui .
HABYATLHO ECTS LIHKA 3@ HALlIOHAJILHOK MIKAJIOK
JUSTBHOCTI
90 - 100 A BIJIMIHO 3apaxoBaHO
82 -89 B
75-81 C Ao0pe
64 - 74 D :
60 - 63 5 3a/10B1JILHO
35-59 FX HE 3JI0BUIBHO 3 HE 3apaxOBaHO
MOKJIMBICTIO HOBTOPHOIO
CKJIaJaHHsI
0-34 F HE 3aJI0BUIBHO 3
00OB'SI3KOBUM MOBTOPHUM
BHUBUYEHHSIM JUCUUITIIHU

9. IHCTpyMeHTH, 00JIaIHAHHS TA NPOrpaMHe 3a0e3MeYeHH,
BHKOPUCTAHHS IKHUX Mepeadavyac HaBYAJIbHA JMCHUIJIIHA
Jlabopamopisa ceHemuxy, KYIbMugYy8aHHs KIIMUHHUX KYIbmMYp mda
Gioinxcenepii No 210 (32,8 m?)
Hasuanvruit kopnyc Ne 1, eyn. ['enepana Kapnenxa, 73
CneyianvHe mexHiuHe 0OIAOHANHHS!
MIKpOCKOM-3 1IT.;
npoektop BENQ MW335 — 1 it
tepmoctar TC 80 M-2 -1 mr.;
cymuibHa mada «ADIMEX»-1 mir.;
roMmoreHizatop «MPW-302»-1 mr.;
3MIIyBa4 MarHiTHUid «MM-5»-1 mt.;
niy mygenpHa-1 mr.;
enekrpoHarpipady «MM-2A»-1 mr.;
ayna «BYR»-1 mir.;
Iy XJISL I METAJIEB1 S-TH CEKILiHHI-2 1IT;
npuctpiit «k DLN SITO METER»-1 .
Dinii __kagedpu -  Muxonaiscoxka  OepxcasHa  1aOOPaAMopis
Jleparcnpoocnodcuscuyxcou, I “Muxonaiscmanoapmmemponozis”,

Muxkonaiscvkuii HAQYK080-00CTIOHUL eKCNEPMHO-KPUMIHAICIMUYHUL YeHMD
MBC Ykpainu



https://www.mnau.edu.ua/files/faculty/tvpptsb/filii/10.pdf
https://www.mnau.edu.ua/files/faculty/tvpptsb/filii/10.pdf
https://www.mnau.edu.ua/files/faculty/tvpptsb/filii/4.pdf
https://www.mnau.edu.ua/files/faculty/tvpptsb/filii/19-2024.pdf
https://www.mnau.edu.ua/files/faculty/tvpptsb/filii/19-2024.pdf

10. IlepeJtik peKOMEHI0OBAHUX JITEPATYPHUX JKEPEJI TA 3aKOHOAABYO0-
HOPMATHBHHX AKTIB
10.1 ba3oBa JiTeparypa

. I'enetuka cinbchkorocnoaapcbkux TBapuH / B.C. Konoanos, B.II.
KoBanenko, M.M. Henpura ta iH. — K.: Ypoxaii, 1996. — 432 c.

. I'enetuka: ITiApy4HUK IS CTYAEHTIB BHMINMX HABYAJbHUX 3aKJIAJIB. —
Ykropoa: I'paxaa, 2013. 506 c.

. MonekyisipHa T'€HETHKa Ta TEXHOJIOri JochipkeHHs reHoma / [M. 1.
I'une, O. KO. Cmetana, O. 1. FOneBuu Ta iH.] ; 3a pea. npodecopa M. 1.
['mib. — Mukonais : MHAY, 2014. — 280 c.

4. I'enetuka 3 06iometpiero : npaktukyM / [ML.I'. Tlosoa, T.I. HexnykueHko,
H.C. Ilanakina, JI.I. bapanoscebkmii, M.I. T'mns, B.I. Xamak, O.B.
Yepemucoa, H.B. Hexnykuenko] 3a pen. Ilpodecopa T.I.
Hexnykuenko — Xepcon : OJIII-IUIFOC, 2015. —380 ¢

5. 3aranbHa 1 MoJiekyysipHa reHetuka: Ilpaktukym / C.B. Jlemigos, B.®.
be3pykos, A.B. CuBo00 1 iH. — K.: ®iTtocowioueHtp, 2005. — 239 c.

10.2 /TonmomixkHa JiiTtepaTtypa

1. OcHoBbl coBpemeHHOl reHetuku / C.M. I'epmen3zon. — K.. HaykoBa
aymka, 1983. — 558 c.

2. I'enetuka / b. I'ytman, 3. I'pudpdurc, . Cy3yku, O. Kymmucr; Tlep. ¢
aHrJI. O. ITeppunera. — M.: ®DAUP-TITPECC, 2004. — 448 c.

3. I'enernuHa iwkeHepis / B.1. Hikonaituyk, 1.FO. I"'op6aTeHko. — Yakropo,
1999. — 189 c.

4. Ctpykrypa u 3kcnpeccus reHa / Jlx. XoykuHe. — K.: HaykoBa mymka,
1991. - 168 c.

5. I'eneruka nonynsiuiii / O.J1. Tpopumenko, M.I. I'unp, O.FO. Cmerana; 3a
pea. npodecopa M.I. I'unb. — Mukonais: MHAY, 2017. — 278 c.

6. I'€HETUKO-CEJICKIIMHUI MOHITOPUHT Y MOJOYHOMY cKoTapctBi / M.B.
3y6eup, B.I1. bypkar, M. 4. €¢pimenko ta iH.; 3a pea.. B.I1. bypkara, - K.:
ArpapHa Hayka, 1999. — 88 c.

7. T'eHeTUKO-NIOMYJISILIMHI - nipoliecl  nipu po3BeaeHHl TBapuH /LI
ITerpenko, M.B. 3ybeup, J[.T. BinHiuyk Ta iH. — K.: ArpapHa Hayka,
1997. -473 c.

8. Anam3 crpykrypu nonysiwid / B.C. Ille6anin, C.I. Mensnuk, C.C.
Kpamapenko Ta iH. — Mukonais: MJIAY, 2008. — 226 c.

9. MeToaM HenmapaMeTpUYHOI CTaTUCTUKM: MpakTUKyM 3 Oiometpii / O.B.
[Ile6anina, C.C. Kpamapenko, B.M. I'anranos. — Mukomnais: MJIAY,
2008. - 166 c.



10. MonekynsipHas 3Bomonus U punoreHetuka / M. Heii, C. Kymap. — K.
KBIILL, 2004. — 404 c.

11. LluTOreHEeTUYECKUE, MOJCKYISPHbIE W  KJIMHUYECKUE  OCHOBBI
TEHETUYECKH OOYCIOBJICHHBIX OoJie3Hel: yueOHoe mocooue / H.IO.
Opos, C.I'. Bopcanosa, B.}O. Bounosa, M.H. Uyncynos, 10.b. IOpoB. —
M.: M3nareabckuii jom Akagemuu EctectBo3Hanus, 2019, - 164 ¢. ISBN
978-5-91327-581-3 DOI 10.17513/np.351.

12. T'eHeruka 3 61oMeTpieto / 3.€. IepOaruii, M.I. I'unp, B.®. Koc Ta iH. —
JIpBiB, JIKT JIHYBM T1a BT M. C.3. I'>kuipkoro, 2009. — 286 c.

10.3 3akoHOAaBYO-HOPMATHUBHI aKTH
HOJATOK
10 poboyoi mporpamu 2025-2026 H.p. HABYATBHOI IMCUUILTIHA
MOJIEKYJISIPHO-TEHETUYHI METOJU JTIATHOCTHUKHU
ITepenik BHECeHHX 3MiH Ha 2025 -2026 H.D.
No 3MICT 3MiH ITincraBa [ TpumiTkn
1 |3miHeno oOcar roauH Ha | binbm MTOBHO
BUBUYECHHS OCBITHBOI | PO3KPHUBAETHCS
KOMIOOHEHTH vy  (opmari | METOIMKA  BHBYCHHS
JeKUidHUI Ta 71a00pPaTOPHUX | AUCUUILTIHA

3aHATD, BIAOBITHO JI0
HABYAJILHOTO MJIaHY

2 | Y10CKoHaJIEHO Ta | binbpm MMOBHO
yHOPSIKOBAHO NEPEITIK | POBKPUBAETHCS
PEKOMEHOBAHNX TEM | METOJANKA  BHBYCHHS

CAMOCTIMHOIO BWBYCHHA Ta | AUCLHUILUIIHA
o0csAr 4yacy Ha 1€

3 | Hdomano 'y 3wmicT Jiekuii | buibin TTOBHO
marepian 13 MPOrpamMu | PO3KPHUBAETHCS
M ABHAIIECHHS KBaTi(piKaIli | METOJMKA  BUBYECHHS

«Development of modern | nucummIiHyU,
agricultural and veterinary | OCy4aCHIOIOTBCS
science and education 1n|oKpeMi 3HaHHA 3a
Ukraine and EU countries» | kypcom

June 29 — August 7, 2021
(Lublin, Republic of Poland)
3a TeMoro «Pearmizaiisi 3HaHb
TCHETUKA y O10TEXHOJIOTISX,
TEXHOJIOTISIX TBAPUHHUIITBA Ta
BETEPHHAPHII MEIULIMHI)

4 | lonano nepenik 1HCTPYMEHTIB | bibin MTOBHO
Ta oOnaiHaHHS, | PO3KPUBAETHCS
BUKOPHCTAHHS SAKUX | METOJIMKA  BHBYCHHS

nepeadayae HABYAJIbHA | AMCIMILTIHA







