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3araJibHi MoJI0KEeHHS

Atecramiss  ocid, sAKki 3700yBalOTh CTYNEeHb OakajlaBpa 3 O10TEXHOJIOTII,
3IIACHIOETHCS €K3aMEHALIMHOI0 KOMICIEIO TICIISl TOBHOT'O BUKOHAHHS HABYAJIBHOTO
iaHy 3icnenianbHOcTI «bloTexHoorii Ta 6101HXeHepisn». ATecTalliiHUN eK3aMeH
— L€ 3aBepliajibHa CTajisd OILIHKKA pIBHS MIArOTOBKM (haxiBliB-OakaiaBpiB —
KOMIUIEKCHA TMepeBipKa 3HaHb CTYACHTIB 3 (PaxoBUX JUCHUIUIIH, NependadyeHux
HaBYAJIbHUM IJIAHOM HampsiMy MiArotoBku. [IpoBoauThCS A CTyAEHTIB 4 Kypcy
JIeHHoi Ta 3ao4yHOi ¢opM HaByaHHS y 8 cemecTpl. OCHOBHUM HayKOBO-
METOJIMYHUM JIOKYMEHTOM, IO PErIaMeHTY€e 3MICT aTeCTAl[ifiHOTO €K3aMeHy, €
nporpama. Bona crnpsiMoBaHa Ha 3a0e3MeueHHs KOMIUIEKCHOTO MiAXOAY J0 OI[IHKH
TEOPETUYHOI, METOAUYHOI Ta MPAKTHUYHOI MIATOTOBKH CTYJEHTIB, /10 BUSBIICHHS
CTYIEHA iX MIATOTOBKH J10 MalOYTHBOI CaMOCTIHHO1 AlsIbHOCTI. MeTa mporpamu —
BU3HAUUTU 0OCST 1 HEOOXITHUIN PiBEHb TEOPETUUHUX 3HAHb, MPAKTUYHUX HABHKIB
Ta BMIHb 3 MPODPUIIOIOYUX JTUCHUIUIIH OTPUMAHUX CTyJEHTaMH B Taily3i
010TE€XHOJIOT .

JIJist yCHIIIHOTO CKJIaJlaHHS KOMIUIEKCHOTO aTecTaliifHOro eK3aMeHy 3a (axom
CTYJIEHT TOBUHEH 3HATH

* XIMIYHI OCHOB HUTTS, IO BKJIIOYAIOTHh XIMIYHY OYJIOBY 1 BIACTUBOCTI
OCHOBHUX KJIaciB 610MOJIEKYJI Ta iX MOX1IHUX;

* OCHOBHI IIUISIXM 1 MEXaHI3MHU 0OMIHY PEUYOBHH Ta €HEPTii;

* 0COOJMBOCTI peryJsiii Ta iHTerpailii MeTaboJIYHUX TIPOIIECIB;

* TEOPETUYHI OCHOBH 0a30BHUX METOIB 010XIMIYHHUX JOCIIIKCHB;

* TIPUHIMIIA OpTaHi3alii KJIITHH PI3HUX THUIIIB;

* CTPYKTypy Ta (OYHKITIT KIIITHHHUX OpraHes Ta BKIIOYEHb;

* TPUHIUIN KXUTTEAUIBHOCTI MIKpPOOPTaHi3MiB;

* MeroaW imeHTHdIKalili, BHUIUICHHSA, HAPOIIYBaHHSI Ta JOCIIKCHHS
MIKpOOPTaHi3MiB;

* THIH MOXUBHUX CEPEIOBUII Ta CIIOCOOU IX MPUTOTYBaHHS Ta 30epiraHHs;

* MOJEKYISpHI MEXaHI3MH MIHJIMBOCTI Ta CHAJKOBOCTI TEHETUYHOTO
MaTepiaiy;

* OCHOBHI XapaKTEPHUCTHKHU Cy4aCHUX 00’ €KTIB O10TEXHOJOTI],

* METOJH 1 MPUHIIMITA OPTaHi3aIlii 610TeXHOJIOTIYHINX BUPOOHHUIITB,

* TPUHIHUINA OpraHizarii 6i0peakTopiB Pi3HUX THIIIB;

* QITOPUTMHU, IO BUKOPHUCTOBYIOTh Y aBTOMAaTH3AIlil;

*  IPUHLMIU BUOODY OCHOBHOT'O oOJialHaHHS
010TEXHOJIOTTYHUXBUPOOHHUIITB;



MpaBuJIa MiATOTOBKU TEXHOJIOTTYHOTO YCTaTKYBAHHS 1O0POOOTH;
METOM MOHTaXy Ta BUIPOOYBaHb TEXHOJOTIYHOTO OOJIaJIHAHHS Ta
o(OpMIICHHS BIJIMOBIIHUX AKTIB;
3aKOHO/JaBYy Ta HOPMAaTUBHY 0a3y BHUPOOHHUIITBA O10TEXHOJIOTTYHOT
OPOAYKIIi Ta JIIKaPChKHUX 3aCO01B;
OCHOBHI KaTeropii HOpMaTUBHUX JOKYMEHTIB 31 CTaHAApTU3allll Ta BUMOTH
10 1X 3MICTY, BUKJIAQJEHHS Ta O(POPMIICHHS;
3arajbHl NPUHIUIN YIPABIIHHS SKICTIO NPOAYKIli; HOPMATHUBHI JOKYMEHTH
Ta HACTAHOBH CTOCOBHO CHCTEM YMPAaBIiHHS SKICTIO;
HOPMAaTUBHY 0a3y HAJIEXKHOT BUPOOHMUYOI MPAKTUKH JIIKAPCHKUX 3aCO01B.
METOAM MPOBEJACHHS €KOHOMIYHOTO aHaji3y 010TE€XHOJIOT1YHOT CUCTEMH 3
ypaxyBaHHSIM BBEJICHHS J10 ii CKJIaJly HOBOTOOOIaIHAHHS;
BUMOTH /10 0)OPMIICHHS 3aBJIaHHS JJIS1 BUKOHABI[IB TAaKTiB;
OCHOBU €KOHOMIYHOTO aHaji3y O10T€XHOJIOTIYHOI CUCTEMH 3 ypaxyBaHHIM
BBEJICHHS JI0 11 CKJIaJly HOBOT000JIaIHAHHS;
OCHOBH IJIaHYyBaHHS €(DEKTUBHOT KOMEPIIHHOT AISUTBHOCTI BUPOOHMIITBA;
OpUMOMH  E€KOHOMIYHUX JIOCHUDKEHb I aHamidy (yHKIIOHYBaHHS
€KOHOMIYHMX SIBHIII Ta MPOIIECiB.
CTyneHT NOBUHEH BMITH:
BUKOPHUCTOBYIOYM MIKPOCKOI Ta METOAM ITUTOXIMIYHOTO Ta TiCTOXIMIYHOTO
3a0apBJIeHHS, 3a TICTOJOTIYHUMU MIpernapaTaMy BU3HAYaTH KIITUHHI TUITU
BUKOPUCTOBYIOUM  CHCTEMATH30BaHy 1H(GOpMAIl0O TIPO  CUCTEMY
BHYTPIITHROKJIITHHHUX KOMIIAPTMEHTIB €yKapioT Ha eJIeKTpOHOTpaMax
BUSIBJISITH HEMEMOpPaHH1 OpraHeiu Ta iX CTPYKTYpPHI €JIECMEHTH;
IIPOBOJIUTH CTEPUITIZAIlIIO JJAOOPATOPHOTO TIOCYY Ta TOKHUBHUX
CEpEeIOBUIIL;
BU3HAYATA MOPQOJIOTTYHUN TUT MIKPOOPTaHI3MY;
IPOBOAUTH BU3HAUEHHS KYJIbTYpalbHUX BIACTUBOCTEH MPOIYIICHTIB,
BU3HAUUTHU TPUBATICTH (a3 pO3BUTKY MPOIYIEHTIB B MEPIOAUYHIN KYIbTYpI;
IIPOBOJMTH aHaJI3 Ha BMICT BIpyCiB, y TOMY YUCIIi 1H(IKOBaHICTh daramu;
B YMOBaX BUPOOHHIITBA POBOAUTH TEXHOJIOTIYHI Orepariii 3 MpUroTyBaHHsA
MOYKUBHOTO CEpPEIOBHUIIIA;
BUKOPUCTOBYBATH JIOCATHEHHS TEHETUKM Ta CEJNeKIii Yy BHUpIMICHHI
NPAKTHYHUX 3a]1a4.
HAa OCHOBI CIIBCTAaBJICHHS Ta TOPIBHAHHSA 3 BIJIOMHMH aHajJOTaMH 3a
XapaKTepUCTUKAMU HYKJICOTHUIHUX TMOCIIIOBHOCTEH BU3HAYATH THI T€HOMA
JTAHOTO OPraHi3My; MPOBOAUTUIIUTOI€HETUYHI1 TOCTI>KEHHS.



Ha OCHOBI CITIBCTaBJICHHS Ta MOPIBHSIHHS 3 BIJOMUMU aHAJIOraMU BU3HA4YaTH
OCHOBHI CTPYKTYpPHI Ta XIMIYHI XapaKT€pUCTUKU HYKIEITHOBOI KHCIOTH
MEBHOTO KJIACY YU CTPYKTYPHOT POAUHH.
BUJUIATA ¥ 11eHTU(IKYBaTU OCHOBHI Kjacu OIOMOJIEKyN Ta iX MOXiJHi,
BU3HAYATU aKTUBHICTh (DEPMEHTIB, IPOBOJUTHU SIKICHUM 1 KUTbKICHUI aHami3
010JI0T1YHO aKTHUBHUX CIOJIYK, IPOMDKHHUX 1 KIHIIEBUX MPOIYKTIB OCHOBHUX
MEeTa0OMIYHUX HUIAXIB, BUKOPUCTOBYIOUM Cy4YacHI METOAM 1 BIANOBIIHE
00J1aTHAHHS; .
NPaBWIBHO JOKYMEHTYBAaTH pE3yJbTaTH, OOPOOIATH, aHAI3yBaTH W
TIYMayuTd JaHi JAaOOpaTOPHHUX JOCHI[UKEHb 3  ypaxXyBaHHSAM  1X
BIIMOBIAHOCT1 pe(hepeHTHUM BETUUHHAM;
3aCTOCOBYBATH 3aKOHOJABYY Ta HOPMATHBHO-TEXHIYHY JOKYMCHTAIIO Y
HaBYAJILHOMY TIPOLIECI;
BHU3HAYATH POJIb 010TEXHOJIOTTYHUX MPOIIECIB y BUPOOHUIITBI CYOCTaHIIIHN Ta
JKapChKUX 3aCO01B;
aHai3yBaTH HOPMATUBHI IOKYMEHTH (CTaHIAPTH, TEXHIYHI YMOBH);
CKJIaJlaTd TEBHI  PO3AUIM  pEerjlaMeHTy Ha  OIOTEXHOJIOTIYHY  Ta
dbapManeBTHIHY MPOAYKIIIFO;

OOTpYHTOBYBATH 1 CTABUTH 3aBJAHHS 3 TOTOYHOTO PEMOHTYOO0IaIHAHHS;

IMPOBOJIUTH  EKOHOMIYHUN  aHaii3  OIOTEXHOJIOTIYHOI CHCTEMH 3
ypaxyBaHHSIM BBEJCHHS JI0 ii CKJIaJy HOBOTO00JIaTHAHHS;

POBOAUTH MIAATOTOBKY TEXHOJIOTTYHOT'O YCTATKYBaHHSA TOPOOOTH;

3TITHO 3 TEXHOJIOTIYHOI0 I1HCTPYKIIIEI0 3 BUKOPHCTAHHSM BiIMOBITHOTO
yCTaTKyBaHHS Ta MarepialliB MPOBOJUTH MHUKKY, OIS Ta CTEPUIII3AIliO
001aTHAHHS;

IIPOBOJIUTH MOHTQ)XX Ta BHIPOOOBYBATH TEXHOJOTIYHE OOJagHAHHS Ta
0ohOpPMIISITH BiTIOBITHIAKTH;

oOpMITIOBATH 3aBJIaHHS JJISI BUKOHABIIIB JUIS 3a0€3NCUYCHHS TEXHIYHOIO
OCHACTKOIO Ta MaTepiajliaMH, 110 BIATMOBIIAIOTh BUMOTAM BUIIPOOOBYBAaHHS
00J1aTHaHHS;

3MIACHIOBATH HEPETJIaMEHTHE TeXHIYHE OOCIYyroBYBaHHS 13 3alIOBHEHHSIM
KapTH OTJSAy KOMYHIKAIld, TEIIOi30JIs1li, 3aXUCHUX 1 aHTHKOPO3IMHUI
MOKPUTb, MIPUIIATIB, 3aco0iB aBTOMATUKHU i OJIOKYBaHHSI
BEHTUJISIIHHOTO00 1A THAHHS;

migOupaTd TEXHIYHY JOKYMEHTAIlil0 Ta CKiIajgaTtd crenudikaiiro
oOylaiHaHHS Ta  MarepiaiiB, SKi  HEOOXImHI Ui 3a0e3IMeueHHs
TE€XHOJIOTTYHOTOIIPOIIECY;

BUKOPHUCTOBYIOUM TEXHIKO-€KOHOMIYH1, HOPMATHUBHI, JOBIJIKOBI Ta 3BITHI
Marepialid, Ha MiJCTaBl aHali3y poOOTH TEXHIYHUX 3aCO0IB 1 CHUCTEM,



CKJaJaTH  3aMOBJE€HHS 1 JIOTOBOPM Ha  TIOCTaBKy  CKJIQJOBUX
010TE€XHOJIOTTYHOTO MPOLIECY Ta OO0NaAHAHHS,
*  IUIaHYBaTH €(EKTUBHY KOMEPUIHHOI AISIIbHOCTI BUPOOHUIITBA.

[lopsimox  cTBOpeHHst opraHizaimii Ta pobotu Ex3amenaniiftHoi komicii
pernaMeHTyeTbesi  [looKeHHSIM  TpO  OpraHi3aiilo OCBITHBOTO TIPOLECY B
XapkiBCbKOMY  HaulioHaidbHOMY yHiBepcuteri imeHi B.H. Kapasina Ta
[Tonoxxennsim npo I[lopsimok cTBOpeHHsT Ta opraHizailito podotu Ex3amenariitnoi
KoMicii ayg arectamii 3700yBadiB BHILOI OCBITH, $IKI OTPUMYIOTh CTYIIIHb
OakanaBpa, marictpa (OCBITHbO-KBali(iKaliifHUil piBeHb OakanaBpa, creuiajiicTa,
Mmarictpa) B XapKiBCbKOMY HallloHaJbHOMY YHiBepcuteTi imeHi B.H. Kapasina.

IMMPOT'PAMA EK3AMEHY
ATtecTariiianii ek3aMeH BKJIodae: TecToB1 3aBIaHHA.
Tectm 10 arecraliiHOTO €K3aMEHY CKJIQJIal0ThCS 3 3aBJlaHb HACTYIHHUX
JIUCIIUILTIH
«bionoris kmiTHHUY, «3arajgbHa MIKPOOIOJIOTISI Ta BIPYCOJOTIsN», «3arajibHa
OloTexHosoris», «l'eHeTMKa Ta OCHOBH celekilii», «bioximisy, «HopmaruBHe
3a0e31eueHHs] 010TEXHOJOTTUHIX BUPOOHUIITBY, « ABTOMATH3AIlISl Ta YIPaBIbIHHS
O10TEXHOJIOTITYHUM BHUPOOHHMIITBOM», «YCTaTKyBaHHS BHUPOOHHITB B Trajy3iy,
«ExoHOMIKa Ta opraHizarisi 010TEXHOJIOTTYHUX BUPOOHHIITBY.

ITPOT'PAMA EK3AMEHRY
BIOJIOI'TA KJIITHHHA

3aragpHa  XxapakTepucTHka  mMemOpaH.  CTpyKTypHI  OCOOJIMBOCTI
m1azMatugHoi MeMOpanu. [lopiBHsUIBHA XapaKTepUCTHKA TUIA3MATUIHUX MEMOpaH
OaxTepiii, apxei 1 eykapioT. MeMmOpaHa 1 KJIITHHHA CTiHKAa POCIMHHHUX KITITHH.
Oyukiii mmazmMaruaHux MemOpaH. [loHSTTS mpo pementopu 1 iX opradizaiis.
JluHamika TUIa3MaTHYHUX MeMOpaH 1 KIITHHHUX CTiHOK. Poib mma3sMaTtudHOi
MeMmOpanu B Oiojorii kimiThHH. DYHKI[IOHAJIbHA, OHTOTCHETHYHA 1 CBOJIOIINHA
BapiaOeNbHICTF MOPQOJOTIT KIITHHU. YSIBICHHS MPO MPUHIMI «CTPYKTYPHO-
byHKITIOHATBHOT opraHizamii» kmituH. OpraHizaiis TUTOCKENeTy 1 Horo ¢GyHKIIII.
MiroxoHapii 1  XJOpPOIUIaCTM  —  E€HEPreTHYHl  CUCTEMU  KIITHUHHU.
BuyTpimHboKIITUHHA  cucTeMa MeMOpaH: Ji3ocomH, amapat [ onbaxi,
EHJ0TUIa3MaTUUHUN  peTukytoM. CTpyKTypHa oOpraHizailis KIITHHHUX sJIep.
XapakTepucTuka Hykjeoigy. Tumu opraHizanii reHomiB. J[MHaMika XpoMaTHHY.



MonekynsipHa xapaktepucTuka a3 KIITUHHOTO IUKIY. MeXaHi3MH perutikaiiii.
daxkTopu, SIKI BIUIMBAIOTh HA Yac MPOXOJKEHHSA KIITUHHOrO HMKIY. [lyxXnuHHMI
picT — 3MIHAa TEMIOPAJbHOCTI KIITUHHOrO uukiI. KiituHHa 3aru0ens.
MUDKKITITUHHI KOHTAaKTH 1 TO3aKIITUHHMM MaTtpukc. KiiTuHa SK 00’€KT
010TeXHOJIOT11

Cnmcok Jireparypmu:
1. Gupta, P. K. Cell and molecular biology. Fifth Revised Edition (Reprint).

Rastogi Publications. 2018-19, 2018.

2. Dean P.Th. Cell biology. Elseiver, 2017.

3. Molecular biology of the cell / by Bruce Alberts, Alexander Johnson, Julian
Lewis, Martin Rafi Keith Roberts, and Peter Walter.-- 5th ed. Garland Science,
Taylor & Francis Group, 2008, 1601 p.

4. JIzepxkuncbkuit M.E., Cxpunuuk H.C., I'apmatina C.M., Ta iH. 3aranbpHa
murosorias Tta ricronoriga. Yacrura 1. 3arampHa 1wmrosioris. HaBuanpHUNA
nocionuk. - K. BunaBuuuo-nomnirpadiunuii nentp «KuiBCbKU yHIBEPCUTET)
2006.- 272 c.

5. JlaBinceka O. B. ®nyopecrieHTHa MIKPOCKOIMISl y JOCTKEHHI KIITHH
METOAWYHI  peKoMeHalii sl  CTyIeHTIB  OlojoriuHoro  (QakynpTery
crienianbHocTi 162 «bioTexHomorii Ta 6ioimkenepiss» / O. B. JlaBiHchka. —
XapkiB : XHY imeni B. H. Kapa3ina, 2021. — 42 c.

BIOXIMIsA

XiMIYHUHR CKIad KUBUX opraHizMiB. depMeHTaTUBHHMM KaTami3. Ilpupoma
depMmeHTIiB Ta  3araibHi  BIAacTUBOCTI  ¢epMmeHTiB. OCHOBHI  MOHATTSA
dbepmenTaTuBHOT KiHeTHKH. bymoBa 1 BiacTuBOCTI KO(EpMEHTIB, BITaMiHU SK
nomepeTHuKH B O10cuHTE31 KopepMeHTiB. Perymnsiist ¢epMeHTATUBHUX TPOIIECIB.
MerabomizM  ByriaeBOAIB Ta Horo peryismis. biocuHTe3 Ta  posmaj
rimkoreHa.Merabomism  JimigiB  Ta Horo perymsamis. CuHTE3 Ta  po3mai
TpUTIinepuIiB. MeTa0oi1i3M aMiHOKHCIIOT Ta 1HIIMX a30TOBMICHHX CITOJIYK.

[aTerparmiss Ta perymsamiss Mmeradomizmy. KirrodoBi mpomikHI MeTabOITH.
3B'S130Kk META0ONMIYHUX IUISAXIB TEPETBOPEHHS OLIKIB, JIMiAiB, BYIJICBOJIB Ta
THIITUX CITOJTYK.

Cuucok Jgireparypmu:

1. T'yocwkmii 1O. 1. bioximis : migpyunuk / FO. 1. I'yocekuit. — KuiB — Biaawums:

Hosa knura, 2009. — 664 c.



2. I'oncekuit 4. 1. bioximia mogunu : miapydynuk / . 1. Toncekwmii, T. IL.
Makcumuyk, M. 1. Kanuncbkuil. — Tepronins : Ykpmenknura, 2002. — 744 c.

3. bionoriuna ximis: [Iligpyunuk /JL.M.Boponina, B.®.Jlecenko, H.M.
ManieBcbka Ta iH.]; 3a pea. mpod. JL.M. Boponinoi. - X.: OcHoBa;
Bugasaunrso HOAY, 2000. - 608 c.

4. bioximiga : migpydyHuk / 3a 3ar. pena. npod. A. JI. 3araiika, mpod. K. B.
AnekcannpoBoi — X. : Bug-so «®@opt», 2014. — 728 c.

5. Cxmapos, O. 4. bionoriyna ximig : miapyunuk / O. S. Cxaspos, H. B.
@aprymok, T. I. borgapuyk. — T. : TAMY, 2014. — 702 c.

6. Makcumuyk, T. I1. bioximist moaunu / T. I1. Makcumuyk,— T. : Ykpmeaknura,
2001. — 736 c.

7. bionoriyHa 1 6ioopraniyHa Ximisi: y 2 KH.: migpydHuk. Ku.2. bionoriuna ximis
/FO.1.T'yocwkuit, [.B.HixkenkoBchka, M.M.Kopna ta iH.; 3a pen. FO.1.T'ybcrkoro,
I.B.HixxenkoBcbkoi. — K.: BCB «Menununay, 2016. — 190 c.

3ATAJIBHA MIKPOBIOJIOTIA I BIPYCOJIOI'TA

OcHoBu iacudikamii  MikpoopranizmiB. OcoOJHUBOCTI  CTPYKTYpHOT
opranizamii ~ MikpoOHMX  KmIiTHH. OcHoBH  0iOXiMii  MIKpOOpPraHi3MiB.
KoHcTuTyTHBHUN 1 €HEpreTUYHUM MeTabosi3M. MeTaboi1i3M IIIOKO3U B KITITHHAX
Oakrepii. Turmm OpoxminHa. DortoTpodni Oaktepii 1 ¢oTocuHTe3. ['eHeTHKa
Oakrepiid. [lpuHmunu perynamii MerabonisMy B KiIiTMHaX Oakrtepid. Pict
MIKpPOOpPTaHi3MiB 1 OCHOBHU KyJIbTUBYBaHHS. bioTexHomoris rpubiB. Bipycwu.
Taxconowmist BipyciB. OCHOBU T€HETHKH BipyciB. Po3mHokeHHs BipyciB. [IpuHIun
CTpYKTYpHOi opranizaiii BipyciB. TpaHcdopmarlisi Ta oHkoreHes. PerpoBipycu.
KapryBanHs BipyCHUX I'€HIB 1 TeHHA THXKEHEPIsI.

Cuucok Jgireparypmu:

1. ®imimonosa H.I. Mikpo6ionoris. [Timpyunuk — Xapkis, 2019. — 676 c.

2. Tupor T.II. 3arampra mikpoO6ionoris: [igpyurank. — K.: HYXT, 2010.
— 623 c.

3. Menuuna MikpoO6i0JI0Tisl, BIPYCOJOTIS Ta IMYHOJOTIS»: MIAPYIHUK IS
ctyn BH3 /Anapianosa T.B., bo6up B.B., Bunorpax B.O. [ra in.]; 3a
pen B.IL Illupobokosa. — Binauna: «Hosa kuura», 2011 — 951c.

4. T'yn3p C.II., I'matym C.O., bunincbka [.C. Mikpo6ionoris.- Bua. uentp
JIHY im. IBana ®panka, 2009.- 359 c.



5. Cepriituyk M. I. bynoBa OakTepiadbHOi KJIITHHA Ta METOAM il
nociimkenss. — K.: dirocomiouentp, 2001. — 232 c.

3AT'AJIBHA BIOTEXHOJIOI'TA

OO6'extn OlotexHosorii. Merogu OiorexHosorii. MeTogu NpPOMHCIOBOTO
KyJIbTUBYBaHHSA. MeToau reHeTH4HOi TpaHcopMmauii. MeTtoau TriOpuaIoOMHUX
TEXHOJOrid. Meronu KiIoOHyBaHHS. MeTonu penpoAyKTUBHUX TEXHOJOTIH.
Mertonu oTpuMaHHSA UUILOBOrO MpoaykTy TexHomoria pexomOiHanTHux JHK 1
OTpUMaHHsI TpaHCreHHUX opraidmiB. JlimpoigHi ridopunomu. KynbTuByBaHHS
KJIITUH TBapuH. OCHOBHI NOHATTS TexHoJoT1i pekomOiHanTHUX JHK. IcToprunmii
acnekT craHoBieHHs TexHojorii pekomOiHaHnTHuX JIHK. OcHoBHI eranu
texHosiorii  pexomOinantHuXx JIHK. BuaineHHs iHAWBiZyaJdbHUX  TEHIB.
KoHcTpytoBaHHSI BEKTOpIB 1 CHOCOOM MEPEHOCY TEHIB B PEHUMIEHTHI KIITHHU.
Kontpons ekchpecii TpaHcreHiB. [Ipukiagu  BHUKOPUCTaHHS  TEXHOJIOTT
pexomOinanTHUX JIHK.OTpumaHHs KJIOHIB 1 TpaHCreHHUX opraHizmiB. Koportka
XapaKTepucTuKka O10J0T1i PO3BUTKY CCaBIiB. MeToaM KJIOHYBAaHHS MHUIIEH.
OTpuMaHHS TOMO3UTOTHUX ONU3HIOKIB. OTpUMaHHS XUMepHUX TBapuH. CriocoOu
OTPUMAHHS TPAaHCTeHHUX TBapuH. CKpHUHIHI TPAHCTEHHOIO  IOTOMCTBA.
BuxopucranHs  TpaHCreHHUX  TBapuHbionoris  KIITHHM B KYJBTYpI.
KynbTuByBaHHS KIITMH POCIHMH. XapaKTepUCTUKA XUBWIBHUX - CEPEIOBHIL.
Criocobu oTpuMaHHs 1 KyJbTUBYBaHHS Kalycy. AkBakyibTypa. KyapTUBYyBaHHS
Bojopoctei. KynbTuByBaHHs Oe3xpebeTHuX. KynbTHUBYBaHHS HaNMpPOCTIMINX.
[mxeHepHa €H3UMOJIOTis. XapaKTEePUCTUKA 3arajlbHUX €TaIlB O010TeXHOJOTTYHUX
nporeciB. Etanm  GioTexHosoriyHoro BupoOHMNTBA. IligroroBumii  etarm.
BupoOuuunii erarr.

Cnmcok Jgiteparypu

1. TImpor, T. Il. 3aranena Giotexnonoris: minpyunuk / T. I1. TTupor, O. A.
IraatoBa. — K. : HYXT, 2009. 336 c.

2. biotexnonorisa: [igpyunuk / B.I'. I'epacumenxo, M.O. I'epacumenko, M.I.
LBirixoBchkmit Ta iH.; Ilim o6m. pex. B.I'. I'epacumenka. — K.: ®ipma
«IHKOCy, 2006.647 c.

3. Kynax B. A. biotexHonorisa nikapcbkux pociuH. ['eHeTndHi Ta ¢izionoro-
6ioximiundi ocaoBu. Kuis : JIoroc, 2005. 730 c.

4. XapuoBa Oiotexnojoris : minpyunuk / [Tupor T. Il., Antontoxk M. M.,
Ckporeka O. 1., Kirens H. @. Kuis : Jlipa, 2016. 408 c.

5. Maprurenko O. 1. Meroau monexynsipHoi Oiotexnosorii. JlabopaTopuuii
npaktukyM. KuiB : Akagemnepioauka, 2010. 232 c.

TEHETUKATA OCHOBH CEJIEKIIII



CnankoBicTh 1 MIHAMBICTb.  ['1IOpUAONOTIYHMI,  T€HEaJOT1YHUH,
UUTOT€HETUYHUHN, MYTAlIAHUN, DONYJISUIMHMA 1 1H. METOAM TE€HETHUYHOTO
anamizy.l'eH Ta ioro BnacTuBOCTl. BinkpuTTs HyKI€iHOBUX KUCIOT. Po3mmudpoBka
ctpykrypHoi opranizauii JIHK. T'ennuii piBeHp opranizamii crnajgkoBOIro
Marepiany. XiMidyHa oOpraHizailisi TeHy, HYKJICOTHUAU. ['eHeTUUHHIl KOj Ta MOro
BractuBocTi. Jlokamizaiiss HyKJIE€THOBUX KHUCIOT y kiiTuHi. Kpurtepii anenizmy.
BbynoBa reniB npokapioriB. bygoBa reHiB eykapioT, IHTPOH-€K30HHA OpraHizalis.
I'enn, mo xkoayoTh OuTKU. I'enu, mo koxytoTs pPHK. I'enn, mo koxyrors TPHK 1
MaPHK. VHikanbHi 1 TOBTOpIOBaHI MOCHIAOBHOCTI TeHoMy. IlceBmorenu.
Perynsaropui enementu reHomy. KomOiHatuBHa 1 MyTaliiHa MIHJIHUBICTb.
Knacudikamis myramniidi: reHHi, XpoMOCOMHi, reHomHl. [loHsATTS mpo mnpsmi 1
3BOPOTHI, T€HEPAaTUBHI 1 COMAaTH4HI, aJallTUBHI 1 HEUTPaJbHI, JIETaIbHI 1 YMOBHO
JeTallbHI, SAEPHI 1 UTOIJIa3MaTHYHI, CIOHTAHH] 1 1HAyKOBaH1 MyTalii. Penapariis
TCHeTUYHUX YIIKO/DKeHb. MexXaHi3MH pemapaiiii 1 TEHeTHYHHH KOHTPOJb
penapaitii. Ponp MOOUIPHUX TEHETHYHHX €JIEMEHTIB y BHHUKHEHHI TEHHUX
MYTallii 1 XpOMOCOMHUX Mepedy10B.

Cnmcok Jgiteparypu

1. TI'eneruka: niapyunuk / JJemunos C. B., bepaumes I'. /1.,. Tonuiit H. M,.
Uepnenko K. /1. K.: ®ditocomionentp, 2007. 411 c.

2. Hikonaituyk B.I. 'enetuka: miapyd. as suni.HaBy.3ak1./ B.1. Hikonaiuyk,
M.M. Bakepuu. - Yxropon, I'paxna, 2013.- 504 c.

3. Ilomoraiibo B.M. I'enmeruka mroguuau: HasuaneHUii 1mocionuk / B.M.
ITomoraii6o, A.B.Ilerpymos.- K.: Akagemis, 2014. — 278 c.

4, CuBono6 A.B. T'enermka: Ilinpyunuk/ 3a pea. A. B. Cuonoba. — K.:
Bunasauuo-nonirpadiuanii nentp "KuiBcbkuiiyHniepcutet”, 2008. — 320
C

5. Toupkuii B.M. T'eneruka: Ilimpyuynuk ais ctyza.6ioi.crem.yH-TiB / B.M.
Tonpkuii.- Oneca: Actponpunt, 2008.- 712 c.

ABTOMATHU3ALIA TA YIIPABJIHHSA BIOTEXHOJIOTTYHUM
BUPOBHULITBOM

OcHoBHI 3acamu O010TeXHOJNOTIYHOTO Tmporecy. OCHOBHI aarOpUTMH Ta
criocoou MPOrpaMyBaHHS MIKpOKOHTPOJIEPIB. [Tpuknan CTBOPCHHS
aBTOMATH30BAaHOTO By3Ja HarpiBy. MamuHaHe HaBuaHHa. OCHOBHI eTamnu
3poIyBaHHs MacH y Oiopeaktopi. biopeaktop. OCHOBHI TEXHIYHI Ta TEXHOJIOT1YHI
napameTpu. OCHOBHI By31H Oiopeaktopa. 3arajbHi MOJIOKEHHS AUGEpPEHITIHHNX
piBHAHBb Ta TMOCHiMOBHOCTEH. OCHOBHI aJITOPUTMH Ta CIOCOOW MPOTpamMyBaHHS
MIKpOKOHTpoJepiB. [Ipukiian CTBOpEHHS aBTOMAaTHU30BaHOTO By3Ja Harpimy.
MaimnHHe HaBYaHHS.

Cnucok Jiteparypu:



1. Jlagantox  A.Il., Tperyo B.I'., Enenmepin [.B., Ilomopa B.J.
ABTOMAaTH3aIls TEXHOJOTTYHUX MPOLECIB 1 BAPOOHUITB XapuOBOi IPOMHCIIOBOCTI.
— K.: Arpapna ocsita, 2001. — 224 c.

2. Kupnuyk C.A., 3a penakuieroA.Il.Jlagantoka. ABToMaTu3zaiisi BApOOHUYUX
npoueciB: KoHCHeKT Jekmid 3 AUCUMIUIIHM —«ABTOMAaTu3allisi BHPOOHHYMX
MPOLIECIBY JJIS CTYJ.MEXAHIYHUX Ta TEXHOJOTIYHUX CHEI1aTbHOCTEN JEH. Ta 3a04.
dopwm. HaBu. — K.: HYXT, 2007. — 168 c.

3. Piman O.M. ABromarm3auis BupoGHMuMX mponeciB. Kypc mexuiit mus
cryn.3a HampsmoM 6.051701 «XapyoBa TeXHOJOrIS Ta IHXKEHEpiss» BCiX (opm
nauanug. —— K.: HYXT, 2012. -119 c.

4, Kintena JI.LB. ABTtomaru3aiiss BUpOOHMYUX TiporieciB. [TekcT]:
Hapuanbnauit nocionuk / JI.B. Kinrena. — Xapkis. Jlepk. akajaemiss TEXHOJ. Ta OPT.
XapuyBanhs. 2002. — 133c.

HOPMATUBHE 3ABE3INEUEHHS BIOTEXHOJIOT'TYHUX
BUPOBHUIITB

OCHOBHI TOJIOKEHHS 1IOA0 CTaHAapTu3aiii B Ykpaini. Oprani3zaiiist poOiT 31
CTaHJapTH3alii 1 3arajbHi BHUMOTHM JO CTaHIApTiB. BITYMU3HSAHI cCHCTEMU
crangapTiB. OCHOBHI TEHJEHIIi PO3BUTKY MDKHAPOIHOI Ta HaIIOHAIBHOT
CTaHJapTH3aIliil cucTeM sikocTi. MixkHapoaHi ctanaaptu [SO. 3akoHoaBu1 3acaau
CTOCOBHO BHUPOOHMIITBA JIIKAPCHKUX 3aC0O01B, IO MpEICTaBiIeH] y 3aKoH1 YKpaiHu
“ITpo mikapchki 3aco0M’ Ta y THIIUX 3aKOHOJAABYMX aKTaX, MPUHHATHUX BIAMOBIIHO
no Hboro. Hanexna BupoOHumuya mnpaktuka (cuctema GMP). Permamentn
BUPOOHUIITBA JIKapChKUX 3ac00iB. OcHOBHI Tumu pernameHnTtiB. Ceprudikaris
npoaykiii.Merposioriyde 3a0e3MmedeHHsT SKOCTI O10TeXHOJOTiYHOI MPOJYKIII.
ATecrarriss BApOOHUIITBA Ta BUMOTH JI0 HOPMAaTUBHUX JOKYMEHTIB Ha MPOIYKIIIfO,
10 CepTU(IKYETHCA.

Cnucok Jgireaprypu

1. Cracenu M.B. HopmaTuBHO-TIpaBOBE peryiatoBaHHS O10TEXHOJIOT1YHHX 1
dapmaneBTuuHuX mianpuemcTs. JIbBiB: «HoBuit CBiT-2000», 2020. - 288c.
2. Capanua I'.A. Metpouoris, cTaHgapTH3aIlis, BiANOBIHICT, aKPEIUTAIISA Ta
yrnpasmiaas skicTio: [ligpyunuk. — K.: LlenTp HaBuanbHoi diTepatypu, 2006. — 672
C.
3. [IamoBan M.I. OcHOBHU cTaHmapTH3allii, ypaBIiHHA SKICTIO 1 cepTudikarii:
[linpyunuk. — 2-e¢ Bua. — K.: YkpaiHCbKO-(PIHCHKHI 1HCTHUTYT MEHEIHKMEHTY 1
6i3necy, 1998. — 152 c.
4, HopmatuBHe 3a0e3nedeHHst  (apMaleBTUYHUX 1 OIOTEXHOJIOTTYHUX
BupoOoHuuTe/ b. I1. I'pomoBuk, M. B. CraceBuu, /I. b. bapanoBuu Ti 1H..- JIbBiB:
«Tpiana mmocy, 2010. — 304 c.



S5. JCTY 1.0:2003 «HarionansHa crannaptuzaiiis. OCHOBHI MOJOXEHHS.

6. JACTY 1.1:2003 «HauionaneHa cranpaptusamis. CranpapTuzamis Ta
CYMDKHI BUIH T1SIbHOCTI. TepMiHM Ta BU3HAYEHHS] OCHOBHUX HOHSTH.

7. HopMaTuBHI akTH MIHICTEpCTB 1 BIIOMCTB YKpaiHU, 3apeecTpoBaHl Ta
He3apeecTpoBaHi y Min'tocTi Ykpainu ([Enexkrponnuit pecypc]. — Pexxum poctymy:
http://zakon.rada/).

YCTATKYBAHHS BUPOBHUIITB B I'AJIY3I
TexHiuH1 XapaKTepUCTUKU O10TeXHOJI0T1YHOro 00aHanHsA. CTaH 1 OCHOBHI
npoOieMu  TeXHIYHOi  0a3u  Ol0TeXHOJOoriyHoi  ramy3i.  BcTaHoBneHHs
TEXHOJIOTIYHUX XapaKTepUCTUK oOJagHaHHsA.  MalMHHO-anapaTypHi CXeMHU
010TEXHOJIOTTYHUX BUPOOHUIITB. [TigfioMHO-TpaHCTIOPTHE oOnaHaHHS.
O6nagHanHa I cTepwii3aiii MOXUBHUX cepedoBuil. [iapomizamapaTu.
JlokyMeHTaJIbHEe 3a0€31eYCHHS TEXHOJIOTIYHOTO Mporiecy. TUIIN yCTaTKyBaHHS JUIs
010T€XHOJIOTTYHUX BUPOOHUITB. HOpMaTHBHO-TEXHIUYHA JOKYMEHTAIllsl Ta 3BITH
npo pobOTy OIOTEXHOJOTTYHOrO OOJagHaHHS. THIOBI JOTOBOPH Ha IOCTaBKY
CKJIaIOBUX OloTexHosoriuHoro mporecy. [lpuifoMmun po3poOku 3axoiiB 3
3a0€3MEeUeHHs]  €KOJIOTIYHOT O€3MeKH TIpU  eKCIUTyaTalii  TEXHOJOTTYHOTO
oOJsiaHaHHs PI3HUX O10TEXHOJOTTYHMX BUPOOHUITB. [IpaBmiia MOHTOKHHXPOOIT.
BunpoOyBanns BupooHudoro obdnagnanas. KoHTposis mpuiiaiiB, aHTUKOPO31HHOTO
MOKPHUTTS Ta 3ac001B aBTOMAaTHKU. KOHTPOIb BEHTHIIAIIHHOTO 0018/ THAHHS.
Cumcok Jgireparypmu:

1. TexHonoriune obaaaHaHHS (hapMaIeBTHYHOT Ta OI0TEXHOIOTTYHO1T TPOMHUCIOBOCTI

niapyunuk / C. T. CraceBuu, A. O. Munsauy, JI. C. CTpenbHUKOB Ta 1H. ;
Haronansanii YHIBEPCHUTET "JIpBIBCBHKA MoJiTexHika", Hartionansanii
dapmaneBTruHMA yHiBepcuTeT. — JIbBiB : HoBuit cBiT-2000, 2017. — 500 c.
2. O0nagHaHHS TEXHOJOTTYHUX MPOIECIB (apMaleBTHUHUX Ta OI0TEXHOJOTIYHHX
BUPOOHMUIITB: HABY.NMOCIOHWK IS CTyA. Buil. Hapd. 3aknan./M.B. CraceBuu, A.O.
Munsang, 1.0O. I'y3poBa [Ta iH.], 3a pen. B.I1. HorikoBa.- Bunnumg. HoBa kuwra,
2012 -408 c.
3. Cumopos FO.I, Bmssno P.J., Hosikos B.IL [Ipouecu 1 anapatu
MIKpoOioJoriuHoi  Ta  (apMareBTUYHOI  MPOMHCIOBOCTI.  TexXHOJIOTI4HI
po3paxyHku. [Ipukmanm i 3aga4di. OCHOBYM MpOeKTyBaHHs: HaBuanbHMIT TOCIOHUK. -
JIpB1B: “InTemexT-3axig”, 2008,-736 c.
4. MexaHi4yH1 mpoiiecu 1 o0JaJHaHHS MEPEepOOHOro Ta XapyoBOTO BUPOOHUIITBA:
HaBu. nociOuuk / I1. C. BepHuk ta iH. — JIbBiB : JIbBiBCchbKa momiTexHika, 2004. —
336 c.



5. [Ipouiecu 1 amapatu xap4oBuUX BUPOOHUUTB. JIaDOpaTOpHHUIl MPAKTUKYM : HaBY.
noci6. / I. ®. Manexuxk, [1. M. Hemuposuu, B. JI. 3aB'sanoB Ta iH. ; 3a pen. 1. O.
Manexuka ; MiHICTEpCTBO OCBITH 1 HayKu YKpaiHu, HamloHanbHUN yHIBEpCUTET
xapuoBux TexHosoriil. — Kuis : HYXT, 2016. — 246 c.

6. O6nagHaHHS XapuyoOBUX Ta MEPEPOOHUX BUPOOHUUTB: TPaAMIl Ta 1HHOBAIIII.
BiTunsusanuit Ta cBiToBuid nocein [EnexkTponnuii pecypce] : Hayk.-gaomom. 6107iorp.
nokaxd4. / [ynopsan. O. B. Ona6onai] ; Ham. yH-T Xapu. TexHo:n., Hayk.- TexH. 6-xa.
— Kuis, 2020. — 247 c.

EKOHOMIKA TA OPTAHIBAHIAABIOTEXHOJIOT'TYHUX
BUPOBHUIITB

OpranizaiiitHo-nipaBoBi 3acajiu rocrnoAapchbKoi JISITBHOCTI
010TEXHOJIOTTYHOTO BUPOOHUIITBA. bioTexHOJIOrYHE MIANPUEMCTBO SIK OCHOBHA
oprasizalliifiHa JJaHKa pUHKOBOi €eKOHOMIKU. BupoOuuui oM 610TE€XHOIOTTHHOTO
nianpueMcTBa. PuHOK mpani 1 mepcoHan mianpuemcta. [IpuHuunu oprasizaiii
010TEXHOJIOTTYHUX BUPOOHUYUX mMpoleciB. Tumnu, meronu ta GopMu opraHizamii
BUpOOHUIITBA. [lnmaHyBaHHS AISNIBHOCTI  O10TE€XHOJOTIYHOTO  MIAINPHUEMCTBA.
MotuBairisi, TPOAYKTHUBHICT, Ta oOIUlaTa TMpami Ha MATPUEMCTBIAKICT
O10TEXHOJIOTIYHOI MPOAYKIlI Ta BHYTPIITHROBUPOOHUYHMH TEXHIYHUN KOHTPOIb.
[HBecTuIiiiHa 1 1HHOBAIIWHA JISTBHICTE OIOTEXHOJOTIYHOTO ITIAMPUEMCTBA.
Butparn BupoOHUIITBa Ta coO0iBapTicTh mpoxaykilii. I{iHu 1 HIHOYTBOpEHHS Ha
OpONyKIlito. BHYTpIIHROBUPOOHMYI €KOHOMIUHI  BifHOCHHH. DiHAHCOBO-
€KOHOMIYHI pPe3yJbTaTH JISUIBHOCTI MiANIPUEMCTBA. MapKETHHTOBI JOCIIKSHHS.
MapkeTuHroBa TOBapHa IMOJITHKA Ta IJIaHYBaHHS HOBUX TOBapiB.MapkeTHHroBa
I[iHOBA MoIiTHKa. KOMITIeKC MapKeTHHTOBUX KOMYHIKAITiH.

Cumcok Jgireparypmu:

1. boituuk .M. Exonomika mignpuemctBa: Hapu. moci6. — K.: Arika, 2002. —
480 c.
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400 c.
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[lerpoBuya. — 2-re B, iepepoo:. 1 gomoB. — K.: T-Bo “3uanns”, KOO, 2001.
6. Exonomika mianpuemctsa: linpyuynuk / 3a 3ar. pea. C. ®. [lokponuBHoro. —

2-re BH1., mepepoout. Ta qomos. — K.: KHEY, 2001. —526 c.



1. Exonomiunuii anamiz: Hapu. moci0. / M. A. bomtox, B. 3. Bypuescekuii, M. 1.
I'opbatok; 3a pen. M. I'. Uymauenka. — K.: KHEY, 2001. — 540 c.

8. Mapxkerunr: [ligpyunuk / B. Pyneniyc, O. M. Azapsin, O. A. Bunorpaznos Ta 1H;
Pen.-ymopsin. O. 1. Cupopenko, II. C. Penpko — 1-me ykp. Bua. — K.: HMI]
KoHcopliiyM 13 yI0CKOH. MEHEJIKMEHT-0CBI- TH B YKpaiHi, 2005. — 422 c.

CTPYKTYPA ATECTAIIAHOT O ICIIUTY
I CXEMA OIIIHIOBAHHA

ATrecTaniiHUl €K3aMeH MPOBOJUTHCA Y TECTOBOMY (hOpMATI.

3MICT TecTy BU3HAYA€ThCs HAa OCHOBI 1€l [Iporpamu.

TecT cknagaeTbes 13 3aBaHb 13 BUOOPOM OJHIET TPaBUIIBLHOI BiAmoBial. Jlo
KO’KHOTO 3aBJIaHHS HaJaHO YOTHUPH BaplaHTU BIJIMOBIJI, 3 SKUX JHIIE OJUH
IIPAaBUWIbHUU.

50 TecToBHX 3aBaHb 1O 2 0aau 32 KOXKHY BIPHY BIJIOBIIb.

Ha BukonanHst TecTy BifBeneHo 120 XBUIIHH.

BiamoBige Ha KOXKHE 3aBAaHHS 3apaXOBYETHCS SK JBA TECTOBUX OaiH, SKIIO
BKa3aHO JIMIIE OJHY IPaBWIbHY BIIMOBIAL 1 HE 3apaXOBYETHCS, SKIIO BKa3aHO
HEMpaBUJIbHY BiAMOBIIL, a00 BKa3aHO OuIbIle OAHIET BIAMOBIAL, a00 BIAIMOBIII HE
HaJaHo.

BigmoBimHicTh MDK OMIHKOKO 3a 100-0anpHOIO MIKAJIOIO Ta OIIHKOK 3a
YOTHPHUPIBHEBOIO MITKAJIOK BU3HAYAETHCS TAKUM YHHOM:

90-100 — «BiAMIHHOY

70-89 — «z106pe»

50-69 — «3a10BUTLHOY

0-49 — «He3aI0BUILHOY



