





1. AHOTAILIIS

3mict nporpamu: ['eHEeTHYHA 1HXKEHEPISE — CYKYIHICTh MPUIAOMIB,
METOMIB 1 TEXHOJOT1i oTpuManHs pekomOiHanTHUx PHK 1 JIHK, BuaineHns
I'€HIB 3 OpPraHi3mMy (KJIITHH), 31IMCHEHHS MaHINYJSILiA 3 TeHaMM 1 BBEJCHHSI
iX B IHIII OpPraHi3MM. [ 'eHEeTHYHA 1HXKEHEPIS HE € HAYKOIO B IUPOKOMY CEHCI,
ane € I1HCTPYMEHTOM O10T€XHOJOrIi, BHUKOPUCTOBYIOUYH METOJU TaKUX
O10JIOTIYHMX HayK, SIK MOJICKYJSIpHA Ta KJITHHHA O10JIOTis, LMTOJIOTIS,
TEHETUKA, MiKpOOI0JIOTisl, BIPYCOJIOTIS, @ TAKOK po3po0Jii€ HOBI METOIU
MEPEHECEHH TEHETUYHOrO Marepiainy BiJ OJHOTO >KMBOTO OpraHi3my JIo
THIIOTO 3 METOIO OJIEPKAHHSI HOBUX T€HOTHIIB Ta yNPABIIHHS CMAJAKOBICTIO.

SUMMARY

Table of contents of the program: Genetic engineering — a set of
techniques, methods and techniques of recombinant RNA and DNA isolation
of genes of an organism (cell), the implementation of the manipulation of
genes and their introduction in other organisms. Genetic engineering is not a
science in the broad sense, but is a tool of biotechnology, using methods of
biological sciences as molecular and cell biology, cell biology, genetics,
microbiology, virology, and develops new methods for transferring genetic
material from one living organism to another in order to obtaining new
genotypes and management heredity.



2. Onuc TUCHUTLTIHA

I'eHeTHYHA iH:KeHEPisi B TBADUHHULTBI

["any3p 3HaHb: 16 XiMiuHa iHKeHepis Ta OloIHKeHepisn
OcBiTHs crietianbHICTh: 162 bioTexHoJ10rii Ta OioiH:KeHePis
OcBiTHili cTyninb: bakaaaBp

Kpamidikauis: bakaaaBp 3 0ioTexHoJioriii Ta OioiH:keHepil
O060B’s13k0Ba (BUOIpKOBA) KOMITIOHEHTAa BudipkoBa

Cemectp — 8

Kinbkicts kpeautisa ECTS — 3.0

Kinbkicth MmoayiB — 4

3aranpHa KUIBKICTh roAuH — 90

Buaun HaB4YaJbLHOT AIJILHOCTI TA BHAH HABYAJbLHHX 3aHATb, 00CAT
rOIMH TAa KPEAMTIB:

JIeKLii — 26

MPaKTUYHI 3aHATTA — 26

J1a00paTOpHi 3aHSITTS —

camocTiitHa podoTa — 38

dopMHU MIJICYMKOBOIO KOHTPOJIBHOIO 3aX0Jly — KYPCOBHMH IIPOEKT,
eK3aMeH



3. META, 3ABJIAHHSI, OB’€EKT, IPEJIMET HABYAJIbHOI
ANCHATIITHA

Mema oucyunninu: I'€eHETUYHA THXEHEPIA — LE PO3/1a1 OI0TEXHOJIONI],
mo Oa3yeTbCsl HA BUKOPUCTAHHI Ta po3poOLi METOMIB CHPSIMOBAHOTO
CUHTE3Y HOBHUX, HE ICHYIOUMX Yy MPUPOJI, MOEAHAHb N€HIB (PEKOMOIHAHTHUX
JIHK), sgKi pO3MHOKYIOTHCA B KIITHHI 1 CHHTE3YKOTh KiHUEBI MPOAYKTH
oOMiHy. [TpuHUMIOBA BiJAMIHHICTh T€HETUYHOI 1HXKEHEPIi Bij TpaauLifiHUX
MPUIOMIB, SIKI BUKOPUCTOBYBAIUCH ISl 3MIHW TE€HOTHITY, MOJSITA€ B TOMY,
OO0 BOHA JIa€ MOKJIMBICTh KOHTPOJIOBATH (PYHKUIOHAJIBHO aKTHUBHI
TEHETUYHI CTPYKTYpH in vitro y popmi pekomOiHaHTHUX JIHK.

Y 1972 poui Il.bepr 3 koneramu BHEPIIEC CKOHCTPYIOBAIW TiOpUIHY
JIHK Ha OCHOBI JOCSATHEHb MOJIEKYJISIPHOI F'€HETUKH, IO M CTalo JaTor
BUHUKHEHHsI T'€HETHYHOI 1HKEeHepii, a yepe3 10 pokiB Oyl0 CXBaJieHO i
OTPUMAHO JI03BiJ1 HA BUPOOHUITBO MEPIIOT0 O10TEXHOIOTTHHOTO MPOAYKTY —
IHCYJIIHY, SIKUH CUHTE3YBaJIM T€HHO-1HKEHEPHUM HUIIXOM.

HanpsiMkid BHKOpPUCTaHHSI TEHETUYHOI 1HXKEHEpii B TBAPUHHHUIITBI
OXOILTIOIOTh IIUPOKE KOJO MUTaHb. 30KPEMA LI METOJAM LIIECOPSIMOBAHOI
KOPEKIIT CMaJKOBOCTI Ta OJEPKAHHS HA Wi OCHOBI TBapWH 31 3MIHCHUM
TE€HOTHUIOM, TaK 3BAHUX «TPAHCTECHHUX TBAPWUH», SKI BOJIOAIIOTH KpallivuMH
MPOJYKTUBHUMHU SIKOCTSIMH Ta OUIbII CTIMKI A0 3aXBOPIOBaHb (1HTErparlis
TPAHCTEHIB 3 XPOMOCOMAaMHM COMAaTMYHMX 1 TEHEPATUBHUX KJITHH;
TKaHUHOCTIEUU(PIUH] PETYATOPHI €IEMEHTH; 1H €Kil pekomOiHanTHOI JIHK
JIO 3WIOTH; PETPOBIPYCHI BEKTOPH JUIsl BBEJAEHHSA TE€HIB Y TE€HEpPATUBHI
KJITUHHW, TPAHCT€HO3 TEHIB, M0 3a0e3Meuye MPUCKOPEHHH pICT TBApUH
Tomio). OKpiM TOTO, BOHH OBOJIOAIKOTh METOIAMH CTBOPEHHS BAKLIMH HOBOTO
MOKOJIHHS 3411 NpOo(PUIAKTUKM THPEKIIMHUX XBOPOO y TBapHH, a TaKOXkK
CUHTE3Y TE€HHO-1HKECHEPHUX TOPMOHIB, 3a JOMOMOIOI) SIKMX ITIJIBHIILYIOThH
POy KTUBHICTh TBApUH TOIIO.

3aeoanns oucyuniinu. MeTO Kypcy .l €HETHYHA 1HXEHEPIS y
TBAPUHHULTBI” € OCBOEHHS CTYJCHTAMHW OCHOBHUX TNPUHAOMIB Mij Yac
poOOTH 3  pEKOMOIHAHTHHUMH  HYKJICIHOBUMH  KHMCJIOTaMH, T'€HHO-
THKEHEPHUMH MPOJAYKTaMH Ta TE€HETUYHO MOJU(PIKOBAHUMHU OpTaHi3MaMmH,
30KpeMa 1 B TBAPUHHULITBI. CTYJEHTH MOBUHHI BUBYMTH H 3aKPINATHA 3HAHHS
3 MOJIEKYJIIPHO-010JIOTTYHUX OCHOB T€HETHUYHOI 1HXKEHEP1i, HAOyTH 3HAHb i
BMIHb poOOTH 1O TIpoToKoJax pekJIHK, 3Harrucsa MeToaiB CTBOpEHHSI T€HHO-
IHKEHEPHUX  TMPOAYKTIB, MaTH HABWUYKUH  OJIEPKAHHS  TE€HETHYHO-
MOJAU(IKOBAHUX OPTaHI3MIB.

Kypc ,l'eHeTM4yHa 1HKEHEpis y TBAPUHHUITBI®  BUCTYIIAE
npo(eCiiiHO-CIIPSIMOBAHOK  JUCLMILIIHOK I MailOyTHhOi  poOOTH
0l0TexHOJI0ra 3a (paxoMm.



I[Ipeomem  Oucyunninu: CYKYNHICTh CTaHJAPTU30BAHMX METOJMK
MOJIEKYJISIPHO-T€HETUYHUX POOIT, 1THKEHEPIE 3 OI0TOIO.

- Inmeepanvua komnemenmuicmo
31aTHICTh PO3B’A3yBaTH CKIQAHI CHOeLiadi3oBaHl 3ajadi  Ta
MPaKTUYHI MPOOJEMHU, MO XAPAKTEPUIYIOTHCS KOMILIEKCHICTIO Ta
HEBU3HAYEHICTIO YMOB Yy O10TE€XHOJOrI Ta Ol0iHmxkeHepli, ado y
NpoLIECl HaBYAaHHA, MO Tmepeadadae 3acTOCyBaHHS TEOpil Ta
METOAIB O10TEXHOJIOT1T Ta O101HKEHEPIT;

- 3azanvHi KOMNemeHmHOCI.
KO1. 31arHicTh 3aCTOCOBYBATH 3HAHHS Y MMPAKTUYHUX CUTYaLIIsIX.
KO0S. 31aTHiCTh BYUTHUCS 1 OBOJIOAIBATH CYYAaCHUMH 3HAHHSMU.

- CneyianvHi (¢haxosi) komnemeHmHOCMI:
K13. 3parnicte mnpamoBatd 3 OIOJIOTIYHUMHA  ar€HTaMM,

BUKOPUCTOBYBAHUMH y 010TEXHOIOTTYHUX MpOLECAX
(MiKpoOOpraHizMu, rpuOM, pOCIVMHH, TBAPHUHHU, BIpYCH, OKpEMi iXHI1
KOMIIOHEHTH).

K14. 3parHicTe 3A1MCHIOBATH €KCIEPUMEHTANIbHI JOCIIIKEHHS 3
BJIOCKOHAJIEHHsI OI0JIOTIYHHUX areHTIB, y TOMY YHMCJl BUKJIMKATH
3MIHM Y CTPYKTYpi CIHAJIKOBOIO amapary Ta (PyHKLIOHAIbHIH
AKTUBHOCTI O10JIOT1YHUX areHTIB.
K24. 3parHicTe J0TpUMYBaTUCS BUMOT 0100€3MeKH, 0103aXHUCTy Ta
010€TUKHU.

- Jlooamxosi cneyianvHi (¢haxosi) komnemeHmHocmi:
K26. 3parHicth po3po0JsATH Ta 3aCTOCOBYBATH HA MPAKTHULI HOBI
O10TeXHOJOrIi, IO J03BOJSIIOTH  IMIJABUIIMTH  €(PEKTUBHICTH
TBApUHHULITBA.

- Ilpoepamui pe3ynemamu HA8UAHHSL:
[TP11. Bwmitu 3milicHioBatd 0a30B1I T'€HETWYHI Ta LMTOJIOTTYUHI
JOCIIJDKEHHS 3 BJIOCKOHAJIICHHA 1 MIABUIIEHHS O10CHHTETUYHOT
31aTHOCTI  OIOJIOTIYHUX areHTIB 3 ypaXyBaHHSAM MPHHLIUIIIB
0100e3meKky, 0103axXUCTy Ta O10€THUKM (1HAyKOBAaHWK MyTarecHes 3
BUKOPUCTAHHAM (PI3MUHMX 1 XIMIYHUX MYTarcHHUX (akTopis,
BIIOIp Ta HAKOMWYEHHSA AyKCOTPO(PHUX MYTAHTIB, MEPEHECEHHS
reHETUYHOI 1H(OopMaLli TOWIO).

- Jlooamxoei npocpamui pe3yiomamu HA8YAHHSL:
[TP25. BmiTu po3po0asTA Ta 3aCTOCOBYBAaTH Ha MPAKTHLI HOBI
TEXHOJIOTIi, 10  JIO3BOJIAKOTH  MIJABUIIMTH  €()EKTUBHICTh
TBAPUHHULTBA: TEXHIKY TpaHCIUIaHTaLli 1 MIKpOMAHINyJIALIiA Ha
eMOpioHax JOMAIlHIX TBapWH, OTPUMAHHS KOPMOBHMX 3aco0iB
(O1JTOK, aMiHOKHCJIOTH, BITAMIHM) MiKPOO10JIOTIYHUM CHHTE30M.
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4.2 \'enna Tepanis 2 5 7

Bcphoro 3a 3MiCTOBHMIA MOJTYJIb 4 2 9 15
Bcporo roauH no HaB4YabHI

OA 26 | 26 38 | 90
JIACIIUATLIIHL

7. 3MICT HABYAJILHOT TUCITUTLTIHA
7.1. 3arajibHuMi pO3MOAIJ TOJAMH | KPEAUTIB

: KiIbKICTh TOJMH 1 KpEAUTIB
Haspa 3MI1CTOBHOTO MOTYJIst . 5
roJ. KPEJUTIB %
MoekynsipHO-010J10T14HI ~ OCHOBH
YDt 23 0,77 25,6
TC€HETUYHOT 1HXKEHEPIi
Texnonoris pekomOiHanTHHX JIHK 40 1,33 44 4
['eHHO-1HXKEHEPHI MPOAYKTH B
P poRy 12 0,40 13,3
TBAPUHHUIITBI
['eHeTHYHO-MOIM(PIKOBAH1 TBAPUHU 15 0,50 16,7
Bceboro 90 3,0 100,0
7.2. Ckyiag, 00CHAr | TEPMiHM BUKOHAHHS 3MICTOBHHUX MOAYJIIB
: KinbkicTh :
HazBa 3M1CTOBHOTO MOTyJIsI TepmiH BUKOHAHHS
rOJINH
MoiekynsipHO-010J10T14HI ~ OCHOBH : :

L. 23 BianoBiaHo 1o
TCeHETUYHOI 1HXKEHEPIi COMECTHOBONO
Texnogoris pekomOiHaHTHUX JIHK 40 P

. : HaBYAJILHOTO TJIaHY
['eHHO-1HKEHEPHI  TIPOJYKTH B 12 ra rpadix
TBAPUHHUILITBI p y

- - HABYAJILHOTO I
['eHeTHYHO-MOIM(PiKOBAHI TBAPUHU 15 ABHATBLHOTO TIPOHCCY
Bceworo 90 X
7.3. llepeJiik Ta KOPOTKHI 3MICT JIEKITiii
Monyns, | Tema, : O0’em,
TeMma, nepenik muTaHb
No No TFOJIMHU




3

1.1

IcTopist i TeOpeTHYHI 3aCaH TCHETHYHOT iH:KeHePil

[ IOHATTS, MpEeAMET, META TAa 3aBAAHHS TCHETUYHOI 1HXKEHEPII.
[ [pakTHuH1 TPOOJIEMH CITBCHKOTOCHOIAPCHKOr0 BUPOOHMIITBA,
0 BUPINIYIOTHCS 3a JOMOMOTOK METOMIB T€HETHYHOI
IHKEeHepli. [CTOpUYHI acmekTH 1 NEPCIEKTHBH  PO3BUTKY
FEHETUYHOI 1HXKEHEP1i

K1r040Bi cj10Ba: reHHA 1HXXCHEPIS, TeH, 1THAYKOBAHUH CUHTE3
(bepMEHTIB, 1A10Bapianis, 010K

Key words: genetic engineering, gene, inducible enzyme
synthesis, idiovariation, protein

1.2

CTpykTypa, PyHKUII TA BIiATBOPEHHS HOCIIB CIAAKOBOCTI
bynoBa Ta (QyHkmii HykieiHoBuMX  kucaor. [IpaBuna
E. Yapragda. Perumikauis JIHK. [Tonsarrs, Oynosa 1 GyHKIii
reHy IPO- Ta EyKapioT

KaouoBi  cioBa:  1€30KCUPUOOHYKJIETHOBA  KHUCIOTA,
puboHykieinoBa kucnora, cmipans JHK, penymmikamis,
HYKJICOTH]T

Key words: deoxyribonucleic acid, ribonucleic acid, DNA
helix, reduplication, nucleotide

1.3

Peastizanisi reHeTHYHOY IpOrpamMu

["'eHeTMuHMIT Koa Ta #oro BiactuBocTi. Tpanckpuniis PHK:
fToKai3anisi, GepMEHTH, O 3aisHl Ta eranu npouecy. CyTb
no3pieanHs MPHK eykapiot. Etanu Tpancisii Ouika, YAHHUKA
3aJy4eH1 0 1[HOTO MPOLECY

Ki1r04oBI €JIOBa: TEHETMYHMIA KOJA, TPHUIUIET KOIAYBAHHS,
TPAHCKPUILIS, CIITAHCUHT, TPAHCIISILIS

Key words: genetic code, coding triplet, transcription, splicing,
translation

1.4

MoJieKyJasipHi iIHCTPYMEHTH IeHeTHYHOI IHKeHepil
Xapakrepuctuka JIHK- 1 PHK-nomimepas. ['pyna ¢pepmeHTiB-
Hykneas. JIHK-meTinasm 1 mirazu. XapakTepucTuKa peBepras
1 TEPMIHAJIBHUX TpaHcpepas

Knaro4oBi  cioBa:  €HAOHYKJICa3W  PECTPUKIIi,  Caifr
posmizHaBaHHs, [IHK-meTnnaza, niraza, pepment Kopuabepra
Key words: restriction endonucleases, recognition site, DNA

methylase, lygase, Kornberg enzyme

II

2.1

Mertoau aHaJi3y reHiB i TeHOMIB

Enexrpodopes. TIP: XapaKkTePUCTHKA, HarnpsaMu
BUKOPUCTAHHS Yy TBApUHHULTBI. BHU3HA4YCHHS, PI3HOBUAM 1
3HAYEHHS CEKBEHYBAHHS

Karwuosi caoBa: JIHK-aHamiz, reHoM, KapTa PpeCTPHUKIIII,
JIAHIIFOTOBA PEAKILisl MOJIIMEPA3H, CCKBEHYBAHHS

Key words: DNA analysis, genome, restriction map,
polymerase chain reaction, sequenation
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I'eneTnuna pexoMOiHALIS

[Tousitrss pekomOinanTHOi JIHK. Metoauka moOynoBu
pecTpukLiiHUX KapT. Metoam 3’ eananns mosekyn JJHK
Karouosi cnoBa: pekomOinantHa JIHK, kOHHEKTOD, JIHKEpHA
JHK, munka IHK, tyna JIHK

Key words: recombinant DNA, connector, linker DNA, sticky-
ended DNA, blunt-ended DNA

2.3

Bekropu

['eHEeTHYH1 BEKTOPH: MOHATTS, Kiacu(ikaris, BUMOTH A0 HHX.
BrnactuBocti OakrepialibHAX MMa3Mix 1 iX BUKOPUCTaHHS B
SAKOCTI BEKTOPIB. OCOOIMBOCTI BUKOPUCTAHHS (ariB y sSKOCTI
BekTopiB. 3actocyBanHs pPPAC, pNAC, pBAC, pYAC y
knonyBanHl JIHK. TlpuHumnu BHKOPUCTaHHS  BIPYCHUX
BEKTOPIB. TpaHCMO30HU 1 TPAHCIO3MILI

Karo4oBi ciioBa: BEKTOp, MIIa3Mijla, NAINYKA, YHIBEPCATBHUIA
BIpYC, XpOMOCOMa

Key words: vector, plasmid, bacillus, versatile virus,
chromosome

24

I'enernuyna Tpancdopmanisi opratizmis

BuninenHs reHiB i3 reHoMy jaoHopa. OcoOMMBOCTI BBEICHHS
pAHK y xmituau. IloHarts TtpaHchopmanii, TpaHcekiii,
TpPaHCAYKI1i, KOH toramii. Excopecis 4Yy>KOpPIAHHX TEHIB Yy
MIKpOOpraHizMax

Karouosi cioBa: tpancopmanis, TpaHCHEKIIsI, TPAHCIYKIIS,
KOH'Torallis, KJIITUHHA KOMIETCHTHICTh

Key words: transformation, transfection, transduction,
conjugation, cellular competency

2.5

CTBOpeHHH i CKpUHIHT 0i0JIi0TEK reHiB

bank renie 1 Oank k/IHK. Meroau CKpUHIHTY T€HOMHMX
010110TEK 1 KIIOHOTEK

Knrwuosi ciaoBa: reHomHa 010110Teka, 010110TeKa T'E€HOMIB,
konis J{HK, TpancopmoBaHi KIITHHU, CKPHHIHT

Key words: genomic library, genome library, copy DNA,
transformed cells, screening

II

3.1

Metoau CTBOpPeHHSI | 3aCTOCYBAaHHSI TOPMOHAJIbHHX
npenaparis

MeTtonuka oJep:kaHHsT PEKOMOIHAHTHOTO 1HCYINIHY. CHHTE3 1
BUKOPHUCTAHHS TEHHO-TH)XEHEPHOTO COMATOTPOMIHY.
AJNBTEpHATUBHI CHOCOOM PErYJIOBAaHHS CUHTE3y TOPMOHY
POCTY TBapUH

Karo4oBi cjioBa: ropMOHH, TOPMOH MiALUTYHKOBOI 3aJI03H,
aMIHOKHCIIOTA, (P1310JI0T1YHA JTisl, TOHAIOTPOIMHUIA TOPMOH

Key words: hormones, pancreatic hormone, amino acid,
physiologic action, chondrotropic hormone
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I'enHO-iHKeHepHI BaKIMHU i npoQinakTuka iHQeKuiiiHux
XBOpOO

JKuB1 Ta HEXMB1 N€HHO-THXKCHEPHI BakIWHU. [HTEpdepoHn Ta
aHTUOIOTHKY MPH JIIKyBaHH1 TBAPUH

Kiro4oBi cjioBa: aHTUTEH, aHTUTIIO, BAKIMHA, MPO(LTaKTHYHA
IMYHI3allisl, BEKTOPHA BaKLIMHA

Key words: antigen, antibody, vaccine, preventive
Immunization, vector vaccine

111

4.1

Opnep:kaHHA TPAHCTEHHUX TBAPUH

BukopuctanHss peTpoBIPYyCiB A TE€HETHMYHOT Moauikarii
TBapuH. Merton wmikpoin’ekuii  JIHK g cTtBOpeHHs
TPAHCTEHHUX  TBapWH.  BukopuctaHHs  eMOpPIOHATBHHUX
CTOBOYpPOBUX KIIITHH JJIsi TPaHCreHe3y. BHKopuCTaHHS
CIEPMATO30i/IB y SKOCTI BEKTOPIB TpaHCreHy. llepcrnekruBu
OJIEP’KaHHsI TPAHCTEHHMX 3BIPIB, NTaxiB 1 pudn

Karw4oBi caoBa: TpaHCr€HHAa  TBAapWuHA, TPAHCIEHES,
PErYJISATOPHUI T€H, KIIITUHHA Cieniamizanis, O10MeIuIuHa

Key words: transgenic animal, transgenation, regulator gene,
cell specialization, biomedicine

4.2

I'enna repamnis

I'enna tepamis, ii nepcnektrBr. CrnocoOM BBEICHHS TEHIB Y
TKAHWHU

KnarwouoBi caoBa: reHHa Tepamis, TEHETMYHMIA —anapar,
MOaM(DiKaLlis TeHA, Uy>KOPIIHUANA TeH, OHKOJIOT 151

Key words: gene therapy, genetic apparatus, gene
modification, foreign gene, oncology

Bceroro

26

7.4. llepeJiik Ta KOPOTKHI 3MICT JJAOOPATOPHHUX 3aHATH

Monyib,
No

Ne

Tema,

Tewma, mepenik MATaHb

O0’em,
T'OJIMHHA

1

2

3

4

1.

1lcTopist TEHETUYHOT 1HXKEHEPIT

1.2Micue reHeTHYHOI 1HXKEHEP1i B CUCTEMI O10JIOTTYHUX HAYK

1.33aco0u reHeTUYHOI 1HXKEHEPIT

II

2.

1[Enekrpodopes 1 no0y10Ba peCTPUKIIHHUX KapT

2.2[ToniMepa3HO-JIAHIFOTOBA PEAKILIs 1 CEKBEHYBAHHS

2.3MosIeKyASIpHI IHCTPYMEHTH T'€HETUYHOI THXKEHEP1i

2.4l'eneTruHa pekoMOIHAIIIS

2.5'eneTnuna TpaHchopmalis KJINTHH

KoHTponbsHa podoTa

III

3.

1MeToarKa CTBOPEHHS! TEHHO-1H)KEHEPHUX TOPMOHIB

3.2CTBOpPEHHS BAKIIMH HOBOTO MOKOJITHHS

I1I1

4

IMeTtomm ctBopeHHst I M-TBapuH

DO (N[N [DIN| N[NNI

Bcroro

[\
(@)}




7.5. IlepeJiik TA KOPOTKHIi 3MICT NPAKTUYHHUX 3aAHATH

Mo- [Tema, O0’em,
nyib, | Ne Tewma, nepenik NuTaHb TOJAWHH
No
I 1.1 -
Bcworo -

7.6. Temn, ¢popMa KOHTPOJIIO TA NEPEBIPKHU 3aBAaHb, siIKi BUHECECHI
HA cAMOCTIliHe 000B’A3K0BE ONPAIIOBAHHS

Haszea smicmosHozo Obcsie
3agoanns
MOOys/mema 200UH
1.  MomnekynsapHO-010J0T14H1
OCHOBHM I€HETHYHOT 1HXEHEPIT / OnpauroBat paxoBy JiTepaTypy Ta
Ictopis 1 Teopernuni 3acamm | 3,00 IIPOUTH ONIMTYBAHHS 32 TEMOIO:
TEHETUYHOI 1HXKEHEPIT Opranizaiis F€HOMIB TPO- 1 €yKapioT
1.  MomnekynsapHO-010J0T14H1 :
. OnpauroBat paxoBy JiTEpaTypy Ta
OCHOBHM I€HETHYHOT 1HXEHEPIT / L .
NPOHTH OMUTYBAHHS 32 TEMOIO:
Crpykrypa, $yHKIIi Ta | 4,00 : :
: OyHIaMEHTATTBH] JOCHIKEHHS CTPYKTYPH
BIJITBOPCHHS HOCI1B :
. 1 pynkuii JJTHK
CHaJKOBOCTI
2. TexHosoris OnpairtoBaru axoBy JIiTepaTypy Ta
pexkomOiHanTHUX  JIHK /| 4,00 | mpoiitm onmuTyBaHHS 3a TEMOK: [ €eHOMHa
['eHeTHYHA pekOMOIHALLIS TH)KCHEPIS
2. TexHomoris OnpairtoBatu axoBy JIiTepaTypy Ta
pexkomOinanTHux  JIHK /| 3,00 IIPOUTH ONIMTYBAHHS 32 TEMOIO:
Bekropu TpaHCO30HM 1 TPAHCIIO3UILTT
2. TexHomoris OnpairtoBatu axoBy JIiTepaTypy Ta
pexkomOiHanTHUX  JIHK /| 3,00 IIPOWTH ONIMTYBAHHS 32 TEMOIO:
Bekropu Xapakrepuctuka Oakrepiodaris
2. TexHomoris OnpairtoBatu axoBy JIiTepaTypy Ta
pekomOiHanTHUX  JHK  / 4.00 MIPOWTH ONIUTYBAHHS 32 TEMOIO:
Bekropu ’ CyneprnpoayueHTtu 1 npodaemMu
CTaOIJIbHOCTI BEKTOPIB
2 Texuosoris OnpauroBat paxoBy JiTEpaTypy Ta
pekomOiHanTHUX  JIHK  / 1P Y patypyTa
.| 4,00 | mpoiiTi onMTYBaHHA 3a TEMOO: biocymicHI
['eneTnyna TpaHcdopmartis :
o Marepianu
OpraHi3MiB
3. 'éHHO-1H)KEHEPH1 MPOJYKTH :
: OnpauroBat paxoBy JiTepaTypy Ta
B TBapuHHUUTBI / Mertonu g iy
: 4,00 | DpoWTHM ONUTYBAHHSA 3a TEMOKO: biJlkoBa
CTBOPEHHS 1 3aCTOCYBaHHS

TOPMOHAJIbHUX MPENapariB

THXXECHEPIs




Haszea smicmosrozo Obcsie
3agoanns
MOoOoyns/mema 200UH
4. T'eHeTMYHO-MOM(PIKOBAH] OnpauroBaty paxoBy JiTepaTypy Ta
TBapUHU / Opnepxanns | 3,00 IPOTH OMUTYBAHHS 38 TEMOIO:
TPaHCTEHHUX TBAPHH Mo3ainu3M TpaHCTEHHUX TBAPHH
4. T'eHeTMYHO-MOM(PIKOBaAH1 OnpauroBat GpaxoBy JiTepaTypy Ta
TBApUHU / OnepxaHHs 3.00 OPOHTH OMUTYBAHHS 32 TEMOIO:
TPaHCT€HHUX TBAPUH ’ [TepcnekruBu Bukopuctanus I MO y
TBAPUHHHUIITB1
4. T'eHeTMYHO-MOM(PIKOBAHI OnpauroBat paxoBy JiTepaTypy Ta
TBapuHM / ['eHHA Tepartis 3,00 | mpoiiT OMTYBaHHS 3a TEMOO: [ eHETMUHA
THXKEHEPIS B €N1EMIOIIOTTi

Pa3oM 1o TUCLMILIIHI 38 X
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N
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7.7. IIuTaHHA AJI51 TOTOYHOI 0 TA MIJICYMKOBOI0 KOHTPOJIIO 3HAHb

3100yBaviB BUIIOI OCBITH
Iumanna 014 NOMOYHO20 KOHMPOJII0 3HAHb

IcTopis i TeopeTHYHI 3acaH TEHETHYHOY IH:KeHepil
['eHeTHYHA THXKEHEPIA: ICTOPIA i1 PO3BUTKY Ta 3aBJaHHH.
['eHu-mapkepu Ta ix 3aCTOCYBaHHS B TEHHIM 1HXKEHEPII.
AMIHOKHCITIOTH. BupimeHHs npoOiem HecTadi 011Ky B palioHax.
[TpakTh4HE 3aCTOCYBaHHS I€HHOI IH;KEHEPIi: HA MPUKIIAAl — repOILuIu.
[IpakTH4HE 3aCTOCYBAaHHS N'€HHOT IHKEHEPIi: CTIAKICTH JI0

(p1310JIOTTYHUX CTPECIB.
Crpykrypa, GyHKIil Ta BIATBOPEHHHA HOCIIB CIIAIKOBOCTI

. Tpanckpunuis PHK: nokanizauist, (pepMeHTH, 10 3a/11s1Hi, €TaIu

MpoLIECY.

BacTMBOCTI €yKapiOTUYHUX Ta MPOKAPIOTUYHUX KIITHH SIK
T€HETUYHUX CUCTEM.,

Jlo3pisanusa MPHK eykapior.

Vir-obnacts Ta ii 0CO0JMUBOCTI.

Oco0JIMBOCTI rETEPOKAPIOHY .

Antucmuciona PHK.

CTpyKTypa reHiB: IHTPOHHU Ta €EK30HU, OMICPOHHU.

['eHETHYHA PI3HOMAHITHICTh: TEHW AHTUTLL.

1o sBJISIFOTE COOOKO TpaHCNO30HU? SIKa iX POJb 1 MEXAHI3MU

nepeMimeHHs?

CtpyKTypa Ta opraizatisi ()yHKLIOHYBAHHSI FTEHOMY

Peaizanisi reHeTHYHOT mporpamu

OxapakTepu3yite eTany TpaHcsli O1JIKa Ta K1 YHMHHUKH 3a]1y4€HI JI0

LOTO



(oS

MpOLIECY.

Excnpecis 4y»KOpiAHUX FE€HIB Y MIKpOOpraHi3Max.

Hapnaiite XxapakTepuCTUKy HACTYHUM MOHATTSM: TpaHchopmMarlis,
TpaHC(EKLISA, TPAHCAYKLIS, KOH FOrawis.

. BBeicHHs reHiB B eMOPIOHM Ta iX €KCIPECIS.

QNP =

=

=

2

0
1

MoutekyJsipHi iIHCTPYMEHTH F€HETHYHOT IHKeHEepil
Etunen, #oro npoayueHTH.
Oxapaxkrepusyiire JIHK-meTunaswm i mirazu.
Hapnaiite xapakrepuctuky PHK-nonimepazam.
Hapnaiite xapakrepuctuky JIHK-nomimepazam.
Hapnaiite xapakTepuCTHKY peBepTasl 1 TEpMIHAIIbHII TpaHCcepasi.
Onumite rpyny (pepMeHTIB HyKIICa3H.

MeToau aHati3y reHiB i reHOMIB
Oxapaxkrepusyiite [1JIP. Hanpsimu BUKOpUCTaHHS Y TBAPUHHULITBI.
[TpoTomiacTHa Ta reHHa IHKeHepis. EnekTponoparnis.

BuaiaeHHs reHiB 13 FTeHOMY JOHOpA.
Hapaiite BU3HaU€HHS, ONUIIITh PI3HOBUAM 1 3HAYEHHSI CEKBEHYBAHHSI.
I'eneTnuna pexoMOiHaLIs
3actrocyBanus pPAC, pNAC, pBAC, pYAC y knonysanni JIHK.
p/THK: nopsiiok CTBOPEHHSA 1 HANPSIMKU BUKOPHUCTAHHSI.
[HTErpaLlisi TPAHCTEHIB 3 XPOMOCOMAaMH COMAaTUYHUX Ta FT€HEPATUBHUX
KJIITHH.
TkanuHocneuupivHi peryasaTopHI EJEMEHTH.
TpaHcreHo3 rexis, Mo 3a0e3Meuy0Th NPUCKOPEHUI PICT TBAPUH.,
Oco0ymBocTi BBeaeHHs p/IHK y kiaiTuHu.
SlkuMm MeToamMu 1ocsaraeTbes 3’ eaHanns MoJiekya JIHK?
Bukopucranus eMOpiOHaTbHUX CTOBOYPOBUX KIIITHH JIJIS TPAHCTEHERY.
Bekropu
MeToau BBEICHHS T€HIB y POCIIUHY.
BekTopHi cucTeMU.
[Tnazmign. OcoOauBOCTI Ti-Ta3MiIu.
BOynoByBaHHsI Ta NEPEHOC BIPYCHUX T'€HIB.
BriactuBOCTI OakTepiaabHUX TIa3Mij 1 iX BUKOPUCTAHHS Y SIKOCTI
BEKTOPIB.
BekropHa cucrema. BekTopu [Jisi TBapUH Ta POCIIHH.
Oco0JMBOCTI BUKOPUCTAHHS (hariB y IKOCTI BEKTOPIB.
[ TpUHLIMIKY BUKOPUCTAHHS BIPYCHUX BEKTOPIB.
['eHETUYH1 BEKTOPH: NOHATTS, KJIacuikarlisi, BAMOTH JIO HUX.
[lepeBary BUKOpUCTAHHS IITYYHUX 1 TIOPUAHUX BEKTOPIB.
BukopucTaHHs CriepMaTo30i/iB y SKOCTI BEKTOPIB TPAHCTEHY.



I'eneTuuna Tpancdopmaiisi OpraHizmis
In’exuist pekomOiHanTHUX JIHK y 3urory.
Tpancdopmarisa. CnoHTaHHA Ta 1HAYKOBaHA.
MexaHi3M yTBOPEHHSI Iy XJIH.
[TiABUIIEHHS MOKUBHOI LIIHHOCTI O1JIKY.
CoMaruuHa riopuau3artis.
BukopucraHHs peTpoBipycCiB Uil TeHETUYHOT MOAU(DIKALIIT TBAPUH,
Metona mikpoin’ekuii JIHK nnst CTBOpEHHS TpaHCTEHHUX TBAPHH.
TpancnnanTauiss eMOpIOHIB.
CTBOpEHHA | CKPUHIHT 010/TIOTEK I'eHIB
1.  IIo take OaHk reHiB 1 6aHk kJIHK?

2. MeToau CKpUHIHTY TeHOMHUX O10110TEK 1 KIIOHOTEK.
MeToau cTBOpeHHs i 32CTOCYBAHHSA TOPMOHAJILHUX NpenapariB
1. IMmyHOCyIIpeciss TOPMOHY POCTY B OpPTraHi3Mi TBApHH.
2. OTpuMaHHs TPAHCTE€HHUX TBAPUH 3 MPUCKOPEHUM POCTOM.
3. TBapuHHI TOPMOHH.
4. CUHTE3 1 BUKOPUCTAHHS TEHHO-1HXEHEPHOTO COMATOTPOITIHY.
5. Metoauka oiepskaHHsl pEKOMOIHAHTHOTO 1HCYITiHY.
I'eHHO-IH:KeHEPHI BAKIMHY | NPOPiIakTHKA IHPEeKUilHUX XBOPOO
1. ITpakTHUHE 3aCTOCYBAHHS F€HHOT 1HXKEHEPIi: CTIHKICTH 10 XBOPOO.
2. OxapaKkTepu3ymnTe K1MB1 FeHHO-1HKEHEPH1 BaKLIMHMU.
Oaep:kaHHSA TPAHCTEHHUX TBAPHH
[H’ exiist MpenapariB r€HHO-1HKEHEPHOTO TOPMOHY POCTY TBapUHAM.
CTuMyJIATOpH 1 MOAU(DIKATOPU POCTY TBAPHH.
Mo3zaiiu3m TpaHCT€HHUX TBAPUH.
OnepskaHHsI TPAHCTEHHOT XY100M.
OnepskaHHSI TPAHCTEHHUX BIBIIb 1 Ki3.
OnepaHHs: TPAHCTEHHUX CBUHEH,
OpeprkaHHs TPAHCTEHHUX KPOJTIB.
OnepskaHHSl TPAHCTEHHUX MTaXIiB.
OnepskaHHSI TPAHCTEHHOT pUOH.
I'enna repamnis
1. o Take «reHHa Tepanis» 1 Akl i1 IEPCIEKTUBKU?

NN B WD =

NN R WD =

8. ®opma niACyMKOBOro KOHTPOJIK0, KPUTEPil OLIHIOBAHHS Pe3yJ/IbTATIB
HABYAHHSA Ta PETHHIOBA OLIHKA 3HAHL 3100yBa4iB BUIIIOY OCBITH
3 THCHHUILIIHA
OyinroeanHs 3HaHb 3000y8ayvie suwjoi ocgimu nio uac 1adopamopHux i
NPAKMUYHUX 3AHAMb MA BUKOHAHHS CAMOCMIUHUX 3A80AHb NPOBOOUMBCSL 3d
MaKumuy Kpumepiamu.



OCHOBHI ~ HampsIMKW  BUKOPUCTAHHS  TEHETMYHOI  IHXKEHEpIi
TBApPUHHUIITBI;

OCHOBHI €TaId PO3BUTKY 1 CTAHOBJICHHS TEHETUYHOT 1HXKEHEPIT;
THCTPYMEHTH 1 METO AU MAHIITYJISILIM 3 TEHAMM;

NPOLEAYPY OACPKAHHS N'€HHO-1HKEHEPHUX MPOYKTIB;

CcrnocoOW  MIJIBUIICHHS  MPOJYKTUBHOCTI  CBIHCBKMX  TBapuH
JOTIOMOTOK0 TEHHO-THKEHEPHUX MpEnaparis;

METOAN CTBOPEHHS TPAHCTEHHUX TBAPUH;

BBEJICHHS I€HIB JI0 TKAHWH 1 F€HHA Teparisi.

B
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IIpu oyinrosanHi pesynomamie camocmitiHoi pobomu 3000)6auié euulol
0C8imu NOBUHEH NPOOEMOHCIMPYBAMU BMIHHS.
CTBOPIOBATH acCEeNTUYHI YMOBH JUISl NPOBEJACHHS T'€HHO-THKEHEPHHUX

JIOCIILKEHD in Vitro,

3AIACHIOBATH MiAOIP SKMBUJIBHOTO CEPEIOBUINA M1 T€HHO-1HKEHEPHUX

poOIT;
CTBOPIOBATH OAHK TUTA3MIL;

KYJbTHBYBATU HJ'IaSMiI[I/I Ha IICBHUX KUBHUJIbHHUX CCPCAOBHIIAX HA (1)OH1

KOHKPETHHMX aHTHO10THKIB;

BUKOPHUCTOBYBAaTM TOPMOHAJIBHI TpenapaTy Uil NiABUIIEHHS POCTY i

MPOJJYKTUBHOCTI TBAPHH;

pO3pOOasATH Ta 3aCTOCOBYBATH Ha TMPAKTHULIl HOBI TEXHOJOIIi, IO

JI03BOJISIIOTH MIJABUIIMTH €(PEKTUBHICTH TBAPUHHHULITBA.

Peiimunzoea ouinka 3Hanb 3000y6auie euuioi 0ceimu 3 OUCUUNIIHU

Kontposs|MakcumaibHa
NpOoTAroM| / MiHIMaJIbHa
dopma KOHTPOJIIO N
n/m CEMECTPY| KUIBKICTh
3 OaJtiB
1 |AymitopHa poGoTa B T.4.:
- Hapuanebni  3aHarrs  (DATOTOBKA — Ta 15 18/9
BUKOHAHHS)
- BukoHaHHs iHamBiAyaibHUX 3aBaaHb (OP, 3 4/2
pedepar, PI'P, PP Ta in.)
- MoaynbHul (3M1CTOBO-MOAYJIBHHIA ) KOHTPOJIb 12 28/14
- HayKoBa podoTa 1 20/11
2 |CamocrTiitHa poOoTa B T. 4.
- ONIUTYBAHHS 1 20/16
- TECTYBAHHS 1 10/8
Ycporo (OaniB) X 60 /36
Ex3ameH X 40 /24
Pa3oM no aucuuruiifi X 100/ 60




Bukonauns Kypcogoco npoexmy 3aKpIIUIIOE TEOPETHYHI 3HAHHS 1
MPaKTUYHI HABUYKM 3100yBayiB OCBITH 3 AUCUMILIIHHA, a TaKOX J03BOJISIE
CUCTEMATU3YBATH Ta YMNOPSAJKYBaTH JAHKU TPOLECY OTPUMAHHSI TE€HHO-
IHKEHEPHUX TPOJYKTIB Ui NOTpeO TBAPUHHUUTBA. BUKOHAHHS NPOEKTY
MPOBOJUTHCS 3a I1HAMBIAYyaJIbHAM 3aBJAHHIM BUKJIajaa4a BIAMOBIJAHO [0
HassBHUX METOJMYHUX peKoMeHaauii. Po3poOka KypCOBOro MNpPOEKTY €
000B’A3KOBOKO YMOBOIO JUISI IOITYCKY JIO CKJIaAaHHs 1CTIHTY.

Peiimunzoea ouinka 3HaHb 3000y6a4ie euuioi 0ceimi 3 Kypcogoz2o
npoemy OUCUUNIIHU

Kontposis|MakcumaibHa

No NpoTAroOM | / MiHIMaJIbHa
dopMa KOHTPOJIFO .
n/m CEMECTPY| KUIBKICTh
3 OaJtiB

1 CamocriiiHa poOoTa B T.4.:
- TOBHOTAa BHWKOHAHHS OIISAYy JTEpaTrypu

(TEOPETHYHOI YaCTHHH ) 1 10/6

- TOBHOTA BHUKOHAHHS PO3AUTY 3 OISy

METOAMKH BUKOHAHHS pO3poOKu 7}

XapaKTEPUCTHKU METOIB JOCTIIKEHD 1 10/6

- MOBHOTA BUKOHAHHS €KCIIEPUMEHTAIILHOT

(pPO3paxyHKOBO{) YaCTUHHU PO3POOKH 1 10/6

- MOBHOTA i aKTyalbHICTh BUKOPUCTAHHS

(dbaxoBoi miTeparypu 1 10/6

- MOBHOTA (POPMYBaHHsI BUCHOBKIB 3 PO3POOKH 1 10/6
2 |CamocrTiiiHa HayKOBa poOOTa B T. 4.

- myOJiKanisi CTaTTI/Te3 32 TEMOK) PO3POOKH 1 10/6
Ycporo (0aniB) X 60 /36
3axucT po3poOKU X 40 /24
Pa3om no KypcoOBOMY MPOEKTY X 100/ 60

Iliocymkosuil koHmpoas 3HaHb 3IIHACHIOETHCS HUISIXOM  CKJIaAaHHs
€K3aMEHy y MUCbMOBIK (hopMi. JI0 €K3aMEHY JOITyCKAeThC CTYJCHT, SIKWi
BUKOHAB He MeHIEe 90% rnpakTuuHO-1adopaTopHUX 3aBJaHb Ta HaOpam
Mi4ac ONMUTYBAHHS Ta TeCTyBaHHs Bia 36 10 60 OamniB, a TaKOK BUKOHAB 13
3aXUCTOM KYPCOBHI1 MPOEKT.

Kpurepii OLIHKA BIAMOBIJAEH HA MUTAHHS, MO BUHOCATHCS HA €K3aMEH,
HACTYIHI:

- «BIJIMIHHO» — CTYJCHT JaB IpaBHJIbHI 1 BUYEPIHI BIiANOBIAI Ha
MOCTABJIEHI TEOPETUYHI 1 MPAKTUYHI MMUTAHHS, B SIKUX BIH MOKa3aB INIMOOKI
3HAHHSA Marepialy, MNOCHIAIOYUCh HAa HOPMATWUBHI JOKYMEHTH, IO
BUKOPHUCTOBYIOTHCSA JIJISl PO3KPUTTS MOCTABJICHUX 3aBJaHb,



- «a00pe» — CTYAEHT JaB MpaBUJIbHI BIAMNOBIAI Ha MOCTaBJIECHI
TCOPETUYHI 1 TMPAKTUYHI TMHWTAHHS, B SKWX BIH TOKa3aB pPO3YMIHHS
Mmarepiany, Mpyu LbOMY OPIEHTYETHCS B OCHOBHUX METOJMKAX MPOBEJCHHS
JIOCIIKEHD;

- «3aJI0BUIBHO» — CTYJEHT JAaB MpaBWJIbHI BIAMOBiAlI HA IMOCTABJICHI
TEOPETUYHI MMUTAHHS, B SIKMX BiH MOKa3aB pO3yMIHHS Marepiany, MpoTe HE
BKa3y€ Ha OCHOBHI METOJMKH 1 HOPMATUBHI JJOKYMEHTH,

- «HE 3aJI0BUIBHO» — CTYJICHT JlaB HENpaBWJIbHI BiAMOBII, B SIKUX BiH
MPOACMOHCTPYBAB 3HAUYHI MPOTAJIMHU Y 3HAHHAX 3 OCHOBHOI'O MPOrpPaMHOI0
marepiainy.

Po3nooin oanie, aki ompumyrontb 3000yeayi euuioi oceimi, ma WKa1a

OUIHIOBAHHA
Cyma 0auniB 3a Bci .
.| OuiHka . .
BH/IM HABYAIEHOT ECTS OmiHKa 3a HAIOHAILHOIO MIKAJIOK
JISLITBHOCTI

90 - 100 A BIJIMIHO

82 -89 B

75 - 81 C zobpe

64 - 74 D .

60 -63 5 3aJI0BLJIBHO

35-59 FX HE 3aJI0BIJIBHO 3 MOYKJIUBICTIO

MOBTOPHOT'O CKJIaJaHHs
0-34 F HE 3aJI0B1JIBHO 3 000B'I3KOBUM
MOBTOPHUM BHUBUCHHSIM JUCLUUILIIHU

9. IHCTpyMeHTH, 00JIaIHAHHS TA NPOrpaMHe 3a0€3MeYeHH,
BUKOPUCTAHHS SIKHX Mepeadavyac HaBYAJIbHA JMCHUIJIIHA
Jlabopamopis ceHemuxy, KyIomMu8ye8aHHs KIIMUHHUX KYIemyp md
Gioinxcenepii No 210 (32,8 m?)
Hasuanvruii kopnyc Ne 1, eyn. ['enepana Kapnenxa, 73
CneyianvHe mexHiuHe 0OIAOHANHHS!
MIKpOCKOM-3 MIT.;
npoexktop BENQ MW335 — 1 it
tepmoctar TC 80 M-2 -1 mr.;
cymuibHa mada «ADIMEX»-1 mir.;
roMmoreHizatop «MPW-302»-1 mr.;
3MIIyBa4y MarHiTHUd «MM-5»-1 mt.;
niy mygenpHa-1 mr.;
enekrpoHarpipady «MM-2A»-1 mr.;
ayna «BYR»-1 mr.;




IIYXJISI I METAJIEB1 S-TH CEKILiHHI-2 IT;
npuctpiit «k DLN SITO METER»-1 .
Dinii _kagedpu -  Muxonaiscoxka  OepxcasHa  1abOOpamMopis
Jleparcnpoocnodcuscuyrcou, I “Muxonaiscmanoapmmemponozis’”,
Muxkonaiscvkuii HQYK080-00CTIOHUL eKCNEPMHO-KPUMIHAICIUYHUL YeHMD

MBC Ykpainu

10. IlepeJtik peKOMEHI0BAHUX JITEPATYPHUX JKEPEJI TA 3aKOHOAABYO0-
HOPMATHBHHX AKTIB
10.1 ba3oBa Jiiteparypa

1. Kosanenko B. Il. biorexnosoris y TBapuHHULTBI i renetuui / B. I1.
KoaneHko, 1. FO. I'opbarenko. — K. : ¥Ypouxkaii, 1992. — 15 c.

2. Kpasuip P. M. Tenetnuna imxkenepis / P. M. Kpasuis, A. T.
Konorauupkuid, B. I. bywsik. — JIeBiB, 2008. — 214 c.

3. Hikonaituyk B. I. ['eHeTruHa imkenepis: mapyunuk / B. 1. Hikonahduyk,
I. YO. I'opbarenko. — Yakropoa, 1999. — 182 c.

4. MonekynsipHa T€HETMKA Ta TEXHOJIOri JOCHIPKeHHsT TreHoMa /
[M. 1. T'unib, O. 1O. Cmetana, O. 1. FOneBuu Ta iH.] ; 3a pea. npodecopa
M. I. I'une. — Muxkonais : MHAY, 2014. — 280 c.

10.2 /TonmomixkHa JiiTtepaTtypa

1. Byuenko JI. M., KonoH A. JI. TexHousorii 0ionpenapariB aJis1 BETepUHapIi
1 CUIbCBKOTO TOCIHOJAPCTBA : KOHCMEKT JIEKUWIA M CTyI. CIIeLl.
7.05140101 «IIpomuciaoBa OIOTEXHOJOTIs» AECH. Ta 3a04. (pOpM HaBY.
Kwuis : HYXT, 2014. 106 c.

2. T'epacumenko B. T'. bBiorexnosoris : HaBy. noci0. KuiB : Buma mkona,
1989. 343 c.

3. I'mik b. Monekynsippa OiotexHonorid. IlpuHuuMnu 1 3acTocyBaHHs /
bepnapn I'nik, Jlxek [Tactepnak / nep. 3 anri. M. : Mup, 2002. 589 c.

4. Tlupor T.TII., Irnaroa O. A. 3arajibHa OI0TEXHOJIOTIA : MIJAPYYHHK.
Kwuis : HYXT, 2009. 336 c.

5. KOnesuu O. 1., Kosryn C. 1., I'mip M. I. BioTexHojorisi : HaBYaabHUI
nociOHUK. MukonaiB : Mukomnaisebkuii JIAY, 2011. 380 c.

6. Crpykrypa i ekcnpecis reHa / J[x. XoykiHc. — KuiB : HaykoBa aymka,
1991. 168 c.

10.3 3akoHOAaBYO-HOPMATHUBHI AKTH
JTOJATOK
10 podoyoi mporpamu 2025-2026 H.p. HABYAJIBHOI TUCIUILIIHA
I'EHETUYHA IHXXEHEPISA B TBAPUHHUIITBI


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




