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BCTYII

Merta ¢axoBOro BCTYIHOTO BUIPOOYBaHHS MOJSATae y 3’sCyBaHHI piBHS 3HAaHb, YMiHb 1
HAaBHYOK, OTPUMAHUX Yy 3aKjajJi BHWINOiI OCBITH 3a TmepmuM (OakaJaBpChbKHM) pPIBHEM JJIs
OMaHyBAaHHS KOMIUICKCY HOPMATHMBHUX 1 BapiaTUBHMX JUCIMIUIIH 3a MPOrpaMmol0 MiATOTOBKH
daxiBmiB Ha 3700yTTS APyroro (MaricTepchbKoro) piBHS BHINOI OCBITH 31 creriaabHOCTI 162
«biorexnomorii  Ta  OloiHXKeHepis»  OCBITHbO-podeciiiHoi  mporpamu  «bioTexHomoris
BHUCOKOMOJICKYJISIPHUX CIOTTYK.

Jlo ¢axoBoro BCTYMHOrO0 BUNPOOYBAHHS BXOIATh NMHTAHHS 3 HACTYIHHUX JUCIUILTIH:
«bilonoriyna Ximisi», «3aragpHa MIKpPOOIOJNOTiS Ta BIPYCOJOTis», «3arajibHa O10TEXHOJIOTISN,
«Metoa 1 3aco0H I1arHOCTHKA B O10TEXHOJIOTIAX Y.

Koxna mucummuiina BimoOpa)kae OKpeMi acleKTH CHeIialbHOCTI Ta IHTErpye 3HaHHS 3
daxoBoi miaroroBku. Ex3aMeHariiiHi OUIETH MarOTh 32 3MICTOM MIKMOIYJIbHUN XapakTep, TOMY
KOKEH 13 HUX MICTUTh MUTAHHSA 3 KUIbKOX JUCHUIUIIH. [IuTaHHS HOCATH y Ol1eTaXx TeOpeTUYHHI Ta
TECTOBUU XapakTep.

Ha mocraBieHi 3aBgaHHs €K3aMeHaLiliHoro Oijlera CiiJ BiANOBIZaTH 4YiTKO, HaJaBaTH
0OTpyHTOBaHI BUCHOBKH.

OIINC OCHOBHUX PO3JILTIB TA iX KOPOTKHM 3MICT

Jucuumiina «biosoriuna Xximisp» 0OXOIUTIOE HUTaHHSA 13 3arajbHOi O010JOTIYHOT XiMii,
METO/IB 010XIMIYHUX JOCTIIKEHb, CTPYKTYpU Ta GYHKIIT OUIKIB 1 HyKJIETHOBUX KHUCIOT, OCHOBHUX
KJaciB (epMEHTIB, KIHETHKH (EpPMEHTATUBHUX peakiii, OiocuHTe3y OilKa Ta HOro peryssiiio,
OynoBu Ta 010JI0TIYHOI pOJIi BiTaMiHIB, CTPYKTYPH Ta MeXaHi3My Jiii ropMoHiB. JlaHa AucuMIIIiHa
CKJIaAa€TbCs 13 3HAHb TNPO XIMIYHI PEYOBMHH, IO € CKIAJOBOIO OpraHi3My, IPOLECH IX
MEPETBOPEHHS 1 BIAHOBICHHS, MOJIEKYJISIpHI OCHOBHU (Pi310JI0OT1YHUX (YHKIIH KIITUH, OpraHiB i
CHCTEM OpraHi3my.

«3arajabHa MikpoOiosoris Ta BipycoJioris» € TUCHMIUIIHOI NpoQeciiHOl MiArOTOBKU
CTYJEHTIB creniagbHocTi 162 bioTexHounorii Ta 6101HXeHepis.

JlvcuuiuliHa 30cepeykeHa Ha BHBUEHHI OCHOB MiKpoOioJiorii Ta Bipycojorii, XiMiYHOIO
CKJany, OyaoBH Ta (Pi310JI0T1UHOT aKTUBHOCTI MIKPOOpPraHi3MiB, CyTl IMyHHHUX IPOLIECIB 1 IIIAXIB
CTBOPEHHs IpenapariB Ul NpOoQUIAKTUKK Ta JIKyBaHHS 1HQEKUIHHUX Ta 1HIIUX 3aXBOPIOBAHb,
MIKpOOI10JIOTIYHUX HOPM Ha CUPOBHHY Ta FOTOBY MPOJYKI[II0, 0COOIMBOCTENH MIKPOOpPraHi3MiB, 1110
BUKJIMKAIOTh pYHHYBaHHS MartepiaiiB Ta iH(eKuiiHui npouec, knacudikaiii MIKpOOpraHi3MiB,
pOJII MIKPOOPraHi3MiB y KHMTTI JIIOJUHH, MOp(QOJIOrii 1 CTPYKTYypl BIpYyCiB, OCHOBHHX METO/IB
JIarHOCTUKHU Ta iAeHTudikalii BipyciB. [JUCHUIUTIHA OXOIUTIOE 3HAHHS IMPO MOJO0XKEHHS, pojb Ta
B3a€MOBIJTHOILLIEHHS! MIKPOOPTaHI3MIB y MPUPOJI, CTPYKTYpHI, XIMI4HI, T€HETUYH1, (YHKI[IOHAJIbHI
0COOJIMBOCTI MPOKAPIOT Ta €yKapioT, CUCTEMATUKY MIKPOOPIaHi3MiB, (i310JI0TiI0 POCTY, pi3HI TUIIH
’KUBJICHHS MIKPOOPraHi3MiB Ta IUISXUM BHUKOPHCTaHHA POCTOBUX Ta HEPOCTOBUX CYOCTpaTiB,
OCHOBHI Me€XaHI3MM OOMIHY Ta TIEpETBOPEHHS €Heprii y MIKpOOpraHi3MiB, OCOOIMBOCTI
MeTabomi3My aHaepoOHuUX OakTepid, a TakoXX MeTaboJi3My XEMOJIITOABTOTPOPHHUX Ta
dororpodHux GakTepiil, HUIAXH MEPEHOCY 'eHETUYHOI iHpOopMalLlii y MIKpOOpraHi3MiB, MPHUHLIUIH
perynsuii 610XiMIYHUX MPOLIECIB Y MIKPOOPTraHi3MiB Ha PI3HUX PIBHSX.

«3arajpHa OioTexHoJiorissn» — 0a3oBa OUCIMIUIIHA, HEBIX €MHA CKIAZOBa IIiATOTOBKH
¢axiBiiB cremianbHOCTI 162 bioTtexHomorii Ta GioiHxkeHepis. Bona BuBUYae mporiec BUPOOHUIITBA
010JI0T1YHUX MpenapariB ado MPOJYKTIB 32 JOMOMOror0 010JO0TiYHUX 00’€KTIB 13 3aCTOCYBAaHHSIM
HAyKOBHX Ta IH)KEHEPHUX METOJIB. B AMCHMITIIHI PO3IIsSAaI0THCSI TEXHOJIOTIT, 110 3aCTOCOBYIOTHCS
y PI3HOMAHITHUX Taly3sX IPOMHUCIOBOCTI Ta MEIHMIMHI, NHUTaHHS OI0JIOTIYHOI TepepoOKu
MIPOMHUCIIOBUX BiJIXOJliB, Ol0AeTpaaalii KCeHOOIOTHKIB Y HABKOJHUITHBOMY CEPEIOBUIIII Ta 1HIIII.

JlucuuiuliHa po3risae MUTAHHS MPO OCHOBHI KOMIIOHEHTH O10TEXHOJOTIYHOTO MpPOIECY:
010JIOT1YHI areHTH, CyOCTpaTH, MUIbOBI MPOAYKTH, amaparypy, CYKYIHICTh METOJIB YIPaBIIiHHS.
«3aranbHa OIOTEXHOJIOTI» BUCBITIIIOE OCHOBHI TEPMIHM Ta MOHATTS O10TEXHOJOrii, CYTHICTb,
3HAYCHHsI, MPOOJIEMHU Ta MEPCIEKTUBUA PO3BUTKY O10TEXHOJIOTII, TUIIOBY CXeMy O10T€XHOJIOTI14YHOTO
BUPOOHHUIITBA, CIIOCOOU KYJIbTUBYBAHHS MPOIYICHTIB, MPUHIMIN il 1 KOHCTPYKIii 610peakTopis,
MIPOMHMCIIOBE BUKOPHUCTAHHS MIKPOOPTaHi3MIB (3aCTOCYBaHHSI MIKPOOPTaHI3MIB-TIPOIYIICHTIB IS



oJiepaHHs OITKOBHX IIpenapariB, XapyoBUX KHUCIOT, aMIiHOKHCIIOT, BiTaMmiHiB, (EepPMEHTHUX
npernaparis TOIIO).

Hucnumiina «Metoau i 3aco0H JiarHOCTMKH B O0IOTEXHOJIOTISIX» € JUCIUILIIHOIO
npodeciiHOT MArOTOBKH CTYAEHTIB cremiaibHOCTI 162 bioTexHOoMOorii Ta O10iHKEHEPis.

Jlyucumiutina po3riisiae METOAM KyJIbTYp POCIMHHUX KJIITHH Ta TKAaHUH, YMOBH Ta METOIH X
KyJbTUBYBAHHS in Vitro, HalpaBJICHHS 1 MOXKJIMBOCTI BUKOPHCTAHHS KYJIbTYpPH 130JIbOBAHUX TKAHUH
pociuH. «MeToau 1 3aco0u AIarHOCTUKH B O10TE€XHOJOTISX)» OXOILTIOIOTh METOJIUKH KJIOHAIBHOTIO
MIKpOPO3MHOXKCHHST POCJIMH, BEJICHHS KAIYCHUX TKAaHWH, CYCHCH3IWHUX KYIbTYp, KYJIBTYp
OKPEeMHUX 130JIbOBAHUX KIIITUH, KYJbTYp MPOTOIUIACTIB, KYJIbTYp TallIOiIHUX TKAaHUH, OPraHOTeHEe3y
B KYJIbTypl COMAaTHYHUX TKaHWH. JIMCUMIUIIHA BUCBITIIIOE 3arajibHi HPUHIUIA Ta METOIH
KOHCTPYIOBaHHsI TPAaHCTEHHHUX OPTaHi3MIB Ta KyJIbTyp Uil OI0TEXHOJOTIi, a TaK0XX MOXKJIHUBOCTI
3aCTOCYBaHHS TPAHCTEHHHMX POCIHMH Ta TBAPHH SIK O1OPEaKTOPIB Ta 3HAYCHHS BEKTOPHUX CHUCTEM
JUISL 1[bOTO; PO3IJISiIa€ CydyacHI METOAM JIOCHIKEHHsSI I[IIbOBUX MPOAYKTIB, a caMe METOIu
iHmKeHepii B OI0TEXHOJNOTISNX, METOAM BHUAUICHHS Ta OYHCTKH KIITHHHUX MaKPOMOJICKYN [T
OTPUMAaHHS LUILOBOTO 010TEXHOJIOTIYHOTO MPOJYKTY, METOAU Ta30pITUHHOI Ta BUCOKOE(EKTUBHOI
pimmHHOI Xxpomarorpadii s BH3HAYEHHS KUIBKICHHX 1 SKICHHUX XapaKTePHCTUK IIITbOBOTO
MPOJYKTY; BHCBITIIOE METOJ MAac-CIIEKTPOMETpli Ta MOMIJIMBOCTI HOro 3acTOCYBaHHS B
010TEeXHOJIOTISIX, METOIM KOHTPOJIO SKOCTI 010TEXHOIOTIYHHX TPOLIECIB.

OPIEHTOBHMI NEPEJIK ITATAHD, IIIO BAHOCATHCA
HA ®AXOBE BCTYIIHE BUITPOBYBAHHA

1. BynmoBa i B1acTUBOCTI OCHOBHHUX KJIAaciB CHOJYK, IO MPUHMAIOTH y4acTh y Ol0XiMi4HHX
nporecax.
2. XiMi4HI €JIeMeHTH, MOJICKYJIH, HOHH, 110 BXOJATh 70 CKJIay OPTaHi3My.

3. Buam, po3mipi 1 pyHKUIT MOJIEKYJI, IO IPUHMAIOTh Y4acTh Y 010XIMIYHHX MPOLECaX.

4. Knacudikauiss OpraHiyHHX CHOJYK 1O OyZOBI  BYIVIEBOAHEBOIO  pajauKana 1
(YHKI[IOHATEHUM TPYIIaM.

5. 3arasipHa XapakTepUCTHKa OLJIKIB Ta iX CKJIa.

6.  AMIHOKHUCIIOTH, KIacudikailisi, XIMi4H1 BIaCTHBOCTI.

7. IlentunHuit 3B A30K.

8. CyuacHi ysBueHHs npo OynoBy OinkiB. PiBHI oprasizamii OUTKOBHUX MOJEKYIL

Knacudikarrist 6151kiB.

9. bynoBa HyKkJI€THOBUX KUCIOT. A30THCTI OCHOBH (IIypUHOBI, IIPUMUIUHOBI).

10. bynosa, Bnactusocti 1 pynkuii JJHK 1 PHK.

11. ByrneBonu. 3aranbHa XapakTepHCTUKA, KIacU(iKalis.

12. Monocaxapuau. Knacudikaris, i3oMepisi 1 HOMEHKIATypa, XIMiUHI BIACTUBOCTI.

13. Omnirocaxapuau, noJgicaxapuam.

14. Jlimigu. 3aragbHa XapaKTePUCTHKA.

15. TIpocti mimigu. biomoriuna posb sxupiB. 16.Cxmagai mimiau (docdominiau, JeneTuHx,
TITKOJTITI M, IEPEOPO3HUIN).

16. Pounb BiTaMiHiB, pepMeHTIB, TOPMOHIB B OPTraHi3Mi.

17. Knacudikariis BiTaMiHiB.

18. BnactuBocTi, 6ynoBa, kiacudikaiis, HOMEHKJIATypa (hepMEHTIB.

19. BHyTpIIIHBOKIITHHHA JIOKaTi3alis GepMEeHTIB.

20. 3aranbHa XapaKTepUCTHUKA TOPMOHIB.

21. Knacudikaliis rOpMOHIB.

22. MexaHi3Mu perynuii 610CMHTe3y TOpMOHIB. MexaHi3M Jiii TOPMOHIB.

23. OOMiH pEeYOBHH — OCHOBA KUTTETISITBHOCTI.

24. AcuMindarnis 1 JUCAMIISIS.

25. ApanraniifHi 3MiHE 0OMiHY pe4OBHUH. Peryssiiis oOMiHy pedOBUH.

26. Mirtoxounapii, OyaoBa, (GyHKIII].

27. OCHOBHI MaKpOepriyHi CIIOJYKH.

28. CyuacHe ysBIIEHHS IIPO MEXaHi3MH 010JIOTTYHOTO OKHCHEHHS.
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Jlxepena eneprii 1yt po6otu M’s3iB. 3HaueHHST ATO.

Brme mio3uny Ha posmeruieHHs AT®. daktopu, M0 JTIMITYIOTh KUIBKICT €Heprii mpu
rigponizi ATOD.

OCHOBHI IUISIXY PO3MAaTy TJIFOKO3U B OpraHi3mi. EnepreTuununii eekt po3many.
I'mrokoHeorenes.

OOMiH O1IKIB: IUTSIXU PO3MAay 1 CHHTE3Y.

OOMIH JiNiaiB: NUISXH PO3IALYy 1 CHHTE3Y.

Bwmict Boau B opranizmi. CTaH BOJM B TKAHUHAX.

Bognuii Gamanc 1 #oro 3MiHM TpU M S30BiH AISIBHOCTI. EJNEKTpOMITHYHHMEI CKiaa
PIAMHHUX CepeIOBUIL OPTaHi3MYy.

MexaHi3Mu TPaHCIIOPTY PEUOBHH.

BydepHni cucremn opranizmy.

Perymsamis 1 iHTerparis mpoieciB oOMiHy. 3B’S30K MiX OOMIHOM BYTJIEBOJIIB 1 OUIKIB.
3B’A30K Mi’ 0OMiHOM OUIKIB 1 XKHPIB.

HeiipoengokpunHa perymsiis 0OMiHy pE4OBHH.

Brme temneparypu Ha MikpoopraHizMu. Qi3WdHI METOAM CTEPHITI3aLlii.
Pi3HuIs Mixk eykapioTaMu Ta MPOKapioTaMH.

OcobmuBocTi Oym0BU OaKTepiaabHOI KIITHHH.

Buay no>xuBHUX cepeoBUILL.

[TpuroryBaHHs OXUBHHUX CEPETOBHILL.

Crepuizaitist MOKUBHUX CEPEIOBUILL

Crepwtizarist piuH.

Crepuiizallisi CKJISSHOTO JIa0OpaTOPHOTO MOCYY.

Ocob6muBocTi poboTH B MiKp0oOioJIoTiuHii 1aboparTopii.

[TigroToBka nmocyay Ajst MiKpoO10JIOT1YHOTO aHATI3Y.

®i3ionoriuHi BUMOTH OaKTepiil MpH KyIbTUBYBaHHI.

ITorpeba B kucHI y pi3HuUX rpyn Oakrtepiil. IloHATT mpo aepoOHe, aHaepoOHe Ta
MIKpoaepoQiIbHE KyIbTUBYBAaHHS.

[Torpeba y KIABKOCTI TNMOXKMBHUX PEUYOBMH y pI3HMX TIpyn Oakrtepiid. [loHATTS mpo
KOI10KapOOoTpodiB Ta 0JIrokapoboTpodis.

IToHATTS aBTO- 1 reTepOTPOPHOCTI y OaKTepiil.

[TonsTTs Oprano- Ta MTOTPOMHOCTI y OAKTEPIid.

[TonsarTs goro- Ta XeMOTpodHOCTI y GakTepiil.

[TonsTTst npoToTpodu Ta ayKCOTPOPH.

ITpocrti Ta cknaani Metoau (hapOyBaHHS MIKpOIpenaparis.

[IpuroryBaHHs ®KUBUX MIKponpenapariB. MeTos po3/1aBiaeHoi Kparuii.
[TpuroryBanHs ¢ikcOBaHUX MpenapariB OakTepii.

Cytaictb papOyBanns 3a ['pamom.

Mopdosorist 6akTepialbHUX KIITHHH.

Pi3HOBHIM OPM KOKIB.

Texnika Ge3neku nmpu poOOTi 3 MATLHUKOM (BOTHEM) B T1ab0OpaTopii.

3HavyeHHS HOPMOGDIOPH TSl OPTAHI3MY JIFOAUHHU.

MeToau BUAUICHHS YUCTOT KYJIBTYPH.

[TonsTTS TIPO pia, BU, IITaM MIKPOOPTaHi3MYy.

Bunu kniTHHHOT CTIHKY OaKTepii.

3a0apBiieHHS KJIITUHHUX CTIHOK OakTepiit mpu (apOyBaHHi 3a ['pamom.

Tunu nuxanss y 6akrepiil.

Oco01MBOCTI aHAepOOHOT0 KYJIbTUBYBAaHHS OAKTEPIH.

Oco6muBoCTI OYy10BH KIIITUHH JPIXKIXKIB.

BukopuctanHs ApiKIKIB B TPOMHUCIOBOCTI.

Bponinns. Bukopucranus B IpOMHCIOBOCTI.

Oco6mrBocTi MOPGOJIOTIT MIKPOCKOIIIYHUX TPUOIB.

Bukopucranss rpubiB B IpOMHUCIOBOCTI.

Tunu xuBIEHHS y OaKTepiid.



78. MexaHi3MU IPOHUKHEHHS PEUYOBHH B KIIITHHY.

79. AKTHUBHUH TpaHCIIOPT Y OaKTepiid.

80. Ilonmermena qudysis y 6akTepii.

81. IlacuBHa mudy3is y 6akTepiil.

82. depmenTu O6akTepiil. DyHKITIS OKCUIOPETYKTA3.

83. ®epmentu 6akrepiit. @yHKIis TpaHchepas.

84. depmentu O6aktepiil. DyHKIis ias.

85. 3B’430K MiKp0oO0i0JIOTii 3 IHITMMH HAyKaMHU.

86. Bipycu 6akTepiii. 3HaUC€HHS, BAKOPUCTAHHS.

87. OcobimBocTi OynoBu OakTepiodaris.

88. IlonsATTs momipHU ¢ar.

89. Ilna3minu Ta ix 3HaYEeHHs AJs OaKTEepii.

90. TI'enermunwuii anapat GaxTepii.

91. R-mna3minu Ta iX 3HaYCHHS AJIs BUOKUBaHHS OaKTepiid.

92. Tunu reHeTUYHUX €JIEMEHTIB, 3[aTHUX J10 IIEPEHOCY.

93. TpaHCnO30HU Ta iX 3HAYECHHS IS OaKTEpil.

94. Mopdomnoris komnoniid. Kpurepii, mo 0epyThcs 10 yBaru npu OMHC.

95. ®a3u pocTy KyJIbTypH 32 KyJIbTHBYBAHHS B PIIKOMY CEPEIOBHUIII.

96. Xapakrepuctuka log-das3u pocty KyJIbTypH.

97. XapakTepucTHKa CTaliOHAPHOI (ha3u POCTy KYIbTYpH.

98. Xapakrepucrtuka jar-asu pocTy KyJIbTYpH.

99. Xapakrepuctuka ¢a3u BiAMUPAHHS KYJIbTYPH.

100. Buau ta xapakTepucTHKa cyOCTpaTiB AJis O10TeXHOJIOTYHOTO BUPOOHUIITBA.

101. Cucrema GMP BHpOOHUIITBA Ta KOHTPOIIIO SKOCTI.

102. Crepuiizaiist 610T€XHOJIOTIYHOTO 00JIaTHAHHS.

103. 3aranbHa XapakTepUCTHKA MIKPOOPraHi3MiB MpOJYLEHTIB. Bumoru no mnpomucioBux
ITaMiB.

104. OpnepxanHs MociBHOTO Martepiany. Jlo3yBaHHS 1 (i310JI0rUHUN CTaH MOCIBHOTO MaTepiaiy.

105. ®a3u pocty y npoueci KyJIbTUBYBaHHS.

106. IToBepxHeBUii Ta INIMOMHHUHN CITOCOOU KYJIbTHBYBaHHS.

107. Oco6nuBoOCTI NEPIOJUYHOTO KYJIbTUBYBAHHS.

108. Oco0aMBOCTI HaniBOE3MEPEPBHOTO KYJIbTUBYBAHHS.

109. OcobauBocTi 6e3MepepBHOTrO KyIbTUBYBAHHS.

110. KoHTpoib mporecy XeMOCTaTHOTO KYJIbTHBYBaHHS.

111. KonTposns mpouecy TypOi0CTaTHOTO KYIbTUBYBAHHS.

112. BiopeakTopu iX THIIH.

113. IToka3Huku 610TEXHOJIOTIYHOTO MPOIIECY.

114. Metoau nepBUHHOT OYUCTKH O10TEXHOJOTTYHUX MPOIYKTIB.

115. MeToau TOHKOT OYUCTKU O10TEXHOIOTTYHUX MPOIYKTIB.

116. OcHoBHI BUIM O10TEXHOJIOTTYHOT TPOAYKIIIi.

117. biotexHounoris BupoOHULITBa puboduaBiHy (BiTamiHy B)).

118. BiorexHonoris BUpoOHUITBA B-KapoTUHY (TIONEpeHNKA BiTaMiHy A).

119. bioTexHoorisi BUpOOHHUIITBA IliaHKOOamaminy (Bitaminy Bjy).

120. biotexHo0TisE BUPOOHUIITBA €ProcTepuHy (BiTaminy D).

121. bBiotexnosoris BupoOoHUITBA L-aminokucnot. [IpuHIMmoOBa cxemMa oTpuMaHHS.

122. BuxopuctanHs pepMeHTIB MiKpOOHOTO OXO/KEHHS BXap4OBOMY BUPOOHUIITBI.

123. TexHoyioriuHa cxeMa OTpUMAaHHS 1HTEPPEPOHY.

124. bBiotexHosoris oTpuMaHHs (GaKTOPy HEKPO3y MyXJIUH.

125. TexHoJIOTisl OTPUMaHHS reMapHHiB.

126. TexHOJIOT14HI OCOOIUBOCTI OTPUMAHHS MPOTUBIPYCHUX BAKIIHH.

127. biotexHoI0TisA OTPUMaHHS iIMYHOTJIOOYITIHIB.

128. 'o10BHI1 acriekTy OTpUMaHHs 010TEXHOJIOTIYHUM IIIJISIXOM 1HCYIiHY.

129. BioTexHomoris oTpuMaHHs (HaKTOpy 3TOPTaHHS KPOBI.

130. Meroau orpuMaHHs (pepMEHTIB.

131. MikpoOHi (pepMeHTH Y BUPOOHHUIITBI CIIUPTY.
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Mikpo6Hi hepMeHTH y XT100MeKapChKOMY BUPOOHHUIITBI.

[IponyuenTr ouTOBOI KUCIOTH.

[IpoayuienTu A OTpUMaHHS 3aMIHHHUKIB LIYKDY.

CyyacHi HanpsIMH BUPOOHMIITBA XapUYOBHUX MPOJAYKTIB HA OCHOBI1 610TEXHOJIOT1].
Otpumanns anTuOioTukiB. [loXKHMBHI cepeloBUINA [UIsl BUPOIIYBaHHS OIOMIIIMHY Ta
¢bopuMinuHy.

biocunTe3 neHinuIiny.

TexHomoriuni oco0mMBOCTI oepkaHHs 0ipigymMOaKkTepuHy.

TexHoori4H1 0COOIMBOCTI OJIEPKAHHS JTAKTOOAKTEPHHY.

TexHomor1uHI 0COOIUBOCTI OJIepKaHHS KOJTIOaKTepUHY.

MeTtoau 61070TTYHOrO KOHTPOJIIO JUIsl BU3HAUEHHS CTEPUIILHOCTI MEATpenapary.

SIki mpoliecu JiexaTh B OCHOBI CHHTE3Y CTEPOi/IiB.

IMmmoOimizanis pepMeHTIB: HOCIi Ta METOU iIMMOO1TI3alTii.

Mera iMmmo06imi3aiii. Ski iCHyroTh METOIM IMMOO1TI3aIi1 hepMeHTIB?

Bukopucrannas iMMoO011i30BaHNX (DepMEHTHHX Tpenaparis.

3aranpHa XapaKTepPUCTUKA MPOLIECY KOMIIOCTYBAHHS OpPraHiuHUX BiJXOiB.

He6e3neuni nobyToBi Biaxoau. Kinacu HeGe3meyHOCTI Ta METOIM yTUJTi3allii BIIXO/I1B.
3aranpHi BiIOMOCTI TEXHOJIOTi G10BHIYrOBYBaHHS MiHEpAIbHOT CHPOBHUHH.

OCHOBHI TEXHOJIOTI{ Ta MPOIAYKTH, 110 MOYKHA OJIEPKATH IPH Nepepod1i GiomacH.

[TonsTTs npo Gionectunuau. bionecTunuam Ha ocHOBI rpubiB, OakTepiil Ta BipycCiB.

Buan 610m0MIKOKEHD TA 1X €KOJIOrYHa HeOE3IEeUHICTh.

OcHOBHIi TeXHOJIOT1i BUpOOHHIITBA OioTasy.

bioeranon. CupoBuHa At BUpOOHUIITBA 010€TaHOITY.

[lepeBaru Ta HEIOJIIKM BOJHEBOI €HEPTETUKH.

Bunu 3a0pynHeHb CTIYHHX BOJI.

AepoOHi, aHaepoOHI METOAM OYUIIECHHS CTIYHHUX BOJ.

Metoan oOpoOKH OcajliB CTIUHUX BOJ 1 IX 3arajbHa XapaKTepUCTHKA.

Ski BIIXOOM KpOXMalie-aTOKOBOTO BUPOOHMIITBA BUKOPUCTOBYIOTHCS SIK CyOCTpaTH y
610TeXHOJIOT11?

ki MeTou 3HE3apaKeHHs TBEPAUX BiX01iB Bam Bimomi?

Ha3BiTh cmiocoOu OYHUIIIEHHS MOBITPSL.

OxapakTepu3yiiTe OCHOBHI e€Tanu 010JIOTTYHOTO0 OYMILEHHS CTIYHUX BOJ.

Sk BiIOyBa€eThCS YTBOPEHHS BYIJIEBOJHUX IMOINEPEIHUKIB JIIMONOJICAXapuaAiB KIITHHHOT
CTIHKH y 'pPaMHETaTUBHHUX OakTepii?

SIK CHHTE3YIOThCSl BYIJIEBOAHI KOMIIOHEHTH KJIITUHHOI CTIHKM y €yKaploT? (Ha MpuKJIaai
JPDKIKIB Ta TPpUOiB)

JlaiiTe XapaKTepUCTUKY OITOBOKUCIINX OaKTEpiid.

Sk Bi1OyBa€ThCSI YTBOPEHHS OLITOBOI KUCJIOTH 3 €TAHOJIY Y OL[TOBOKUCIINX OaKkTepiii?

Ski  0coOMMBOCTI (QYHKIIOHYBaHHS LHKIY TPUKapOOHOBHX KHCJIOT MpUTaMaHHI
OLITOBOKUCIIHUM OaKTepisim?

Sk BIIIMBa€e KOHIIGHTpAIlis 3ajli3a Yy CEepeJOBHILI KYyJIbTHUBYBaHHS TpPHOIB Ha CHHTE3
JMMOHHOI KUCIOTH?

Ha sxux piBHAX MOXe 3IIHCHIOBaTHCA PpETryJslis CHHTE3Yy AaMiHOKHUCIOT Yy
MIKpOOpraHi3miB?

Sx  3O1CHIOETBCS peryiisilis aKTUBHOCTI (PEPMEHTIB Ha pO3TaNyKEHHMX MUISXax
6iocuHTE3y?

Sk BinOyBaeThCs perymsiis 610CHHTE3y aMiHOKHUCIIOT acapTaTHoOi poaunu y E. coli?

Sk BinOyBa€eThCs peryisiis 610CHHTE3y apoOMaTUYHUX aMiHOKUCIOT Y E. coli?

SIki ciocobu ofepxKaHHS ayKCOTPOPHUX MYTaHTIB-IIPOIYLIEHTIB aMiHOKUCIOT Bu 3HaeTe?
Yomy KoOHLEHTpalis OIlOTHHY € BHpIIATbHUM (QAKTOPOM JUIsl CHHTE3Y TJIyTaMiHOBOI
KHCIIOTH?

SIK 3A1MCHIOETHCSI KOHTPOJIb 010CHMHTE3y aMiHOKHCIIOT acrapTaTHOI POAMHU Y 6akTepiit?
Axi  ocobmuBocTi  peryinsmii  Ol0OCHHTE3y TpPEOHIHY TMpUTaMaHHI KOpiHe- Ta
eHTepobaxTepisim?

Sk 3a1icHIOETBCS 010CUHTE3 aPOMATHYHHUX aMIHOKHCIIOT Y MIKPOOPTaHi3MiB?
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OxapakTepu3yiTe CTpyKTypy KoOanaminy.

SIki inTepmeniatu nukity Kpebca € BUXiTHUMU 1715 CUHTE3Y BiTamiHy B12?

Axi muaxu 610CUHTE3Y 8-aMiHOJIEBYJIMHOBOI KHCJIOTH Yy KIITHHAX MIKpOOpraHi3MiB Bu
3HaeTe?

Sk BinOyBa€eThCS MEPETBOPEHHS 8-aMiIHOJIEBYJIMHOBOI KUCIOTH B yponopdipuroreHIll mix
gac OiocHHTe3y IiaHKoOamaminy?

Sk BinOyBaeThCs YTBOPEHHS KOOIPHMHOBOI KMCIIOTH y MPOIIEC] CHHTE3Y IiaHKoOanaminy?
SIka criosryka € MeTaboIiYHUM MOTIEPETHUKOM HYKJICOTHHOI YaCTHHH IliaHKoOaIaMiHy?
SAxi MexaHi3Mu peryssinii 6iocuHTe3y BiTaMiny B12 Bu 3Haere?

SIka crionyka € MeTaboNiYHIM MONepeHUKOM prubodaaBiny? SIKi HUISIXH CHHTE3Y LbOTO
MOTepeHHUKA 3 TIIFOKO3H?

Sxi etanu 010CHHTE3Y KaPOTUHOIMIB?

SIK 3IHCHIOETHCS CHHTE3 MEBAJIOHOBOT KUCJIOTH i/l Yac YTBOPEHHS KapOTHUHOINIB?

Sk BimOyBaeTbcsi OioreHe3 MeETAaOOJMIYHUX TONEPEAHUKIB KAapOTHHY 3 MEBaJIOHOBOI
KHUCJIOTU?

SIki mosixum peryisnii 6iocuHTe3y KapoTuHy Bu 3Haete?

Oxapaxkrepusyiite Bitamin D 1 eprocrepuH.

SIka crionryka € TonepeIHUKOM CHHTE3Y CTEpUHIB?

Ski nuiaxu 010CMHTE3Y CHUIBHI 1711 KAPOTHUHOIIB 1 CTepUHIB?

Sk BimOyBa€eThCSI YTBOPEHHS CKBAJIICHY il Yac CUHTE3Y CTepPHHIB?

Oxapakrepu3yiiTe OCHOBHI CTaJlli TPOMHUCIOBOTO CUHTE3Y acKOpOiHOBOI KUCIOTH. SKi 3
HUX 3IIMCHIOIOTHCS MIKpOOpraHizMaMu?

Sk 3MIHACHIOETHCS OJIep>KaHHS COPOO3H 3a JOTIOMOTOI0 OLITOBOKUCIINX OaKTepiii?

Ha sixi rpynu moainsitoThest MiKpoOHi mosticaxapuau?

Ha sixi etanu MoxHa noginutu nporec 6iocurresy EIIC?

Sk BimOyBa€eTHCSI CHHTE3 MOBTOPIOBAHMUX OJIr0CaXapHIHUX OJIOKIB?

SIxi 0coOMMBOCTI IpUTAMaHHI CUHTE3Y JIEKCTpaHy?

YuM B1IPI3HSETHCSA CUHTE3 MOJIicaXxapy/iiB Ha BYTJIEBOIHUX 1 HEBYIJIEBOJHUX cyOcTpaTax?
1o Taxe ribepeninu? Ska ix xiMiyHa npupoaa?

SIKi peakiii CJIbHI y CHHTE31 KAPOTUHOIAIB 1 ribepemiHiB?

Sk BinOyBaeThCs KaTaboMi3M alKaHiB?

Sk knacu@ikyroThCs aHTUOI0THKY 32 MEXaHI13MOM 010JI0T1YHOT A1i?

OxapakTepu3yiWTe OCHOBHI OIOCMHTETHMYHI MNUISXH, LI0 BeAyTb JO YTBOPEHHS
AHTUO10THKIB.

Sk 3aiHicHIOEThCS Ol0reHe3 poAHU pU(aMILIUHIB 1 €pPUTPOMILIUHIB?

OxapakTepu3yiTe rpynu aHTUOI0THKIB 3@ IXHbOIO XIMIYHOIO IIPUPOJIOLO.

YoMy mominentuHi aHTUO10TUKU Ha3UBAIOTh HEPUOOCOMAIBHUMHU TIENTHIaMU ?

Sk 3a1iicHIOETBCS 010CUHTE3 TpaMITUAuHy S?

SIKi pepMEeHTHI KOMILIEKCH OepyTh y4acTh Y CUHTE31 OaluTparuHy?

ki aHTHOI0THKH YTBOPIOIOTHCS KOHACHCAITIEIO alleTaTHUX 1 TIPOITIOHATHUX OJTUHUIIb?

SIKi OCHOBHI €Tany CUHTE3y MaKpOJIiIHUX aHTHOI0THUKIB?

Sk BinOyBa€eThCSl YTBOPEHHS BYTJIEBOIHOT CKJIa/I0BOI €pUTPOMIIIUHIB?

SIK1 CTIONYKH Ha3UBAIOTHCS aBepMEKTUHAMMU?

Sxi cionyKu € BUX1THUMHU JIJI CHHTE3y aH3aMiIiHIB?

SIKi CIONyKH € BUXITHUMH ISl CHHTE3Y JIOKCOPYOinHy?

SAxi aHTHO10THKH HA3UBAIOTHCS TEPIICHOITHUMH?

SIka crionryka € monepeiHUKOM CUHTE3y (y3u1€BOT KUCIOTH?



- _ MIHICTEPCTBO OCBITHU I HAYKU YKPA'I'HI/IU .
KUIBCbKUU HALIIOHAJIbHUI YHIBEPCUTET TEXHOJIOT'TUA TA JIU3AVHY
KA®EJIPA BIOTEXHOJIOTT, IIIKIPY TA XYTPA

3ATBEP/IKYIO
Pexrop KH
,,,f«,{?ﬁj
4/ ]/ / Tsau TPHIIEHKO
2ch ) coves  2027p.

SABJIAHHS JJIS1 ©AXOBOI'O BCTYITHOI'O BUIIPOBYBAHHS
Ha 3700yTTs APYroro (MaricTepchbKoro) piBHS BHIIIOI OCBITH
31 crrertianbHOCTI 162 Biomexnon02ii ma 6ioinsicenepis
OCBITHBO-TIIpOdeciitHa mporpama biomexHo102ia 6UCOKOMONEKYIAPHUX CROJIVK

Bapianr Ne XXX

1. TEOPETUYHE MUTAHHSA
OnuuiiTe TEXHOJIOTIIO OTPHMaHHS PeKOMOIHAHTHOTO iHTEphEpPOHY.
Kosxnuii eran TeXHONOTI AeTATbHO OIMIIITH, HABEMITh ITAPAMETPH.

2. 3ATAYA HA PECTPUKIIITHUI AHAJI3
@parment JIHK ammutidikyBaiu, micis 4oro ofHy 9acTuHy 00pobmim Pecrupkrasoro I, a

apyry Pecrpukrasoro II, Tpetio o6oma pectpukrazamu (I + II). IpoaykTa posimemieHHs pO3aLIHIIHA
renb-eneKkrTpodopezom y araposHomy remi. Orpumano gparmenta JJTHK, 1m0 MaroTs Taki JTOBKHHU:

a).
0).
B).
r).

I II I+11
95 90 65
35 80 40
15 30

I3

3aBgaHHs;

a). IloGynyiite pecrpukuiiiny kapty aaHoro ¢gparmenta JJHK.

6). OdopMiTh peCTPUKIIHHY KapTy: MO3HAYTE CANTH PECTPHKIIII BiAMOBIIHO 0 PECTPHKTA3,

HIANUITITE TIOBXWHH BiJIPi3KiB.

B). HaBeniTe po3paxyHKH Bifpi3KiB /UIs BH3HAYCHHS IMOPSAKY PpO3TallyBaHHA IiX Ha

PECTPHUKIIiif Hili KapTi.

TECTOBI 3ABJJAHHSA

®epmenTH 2 KiIacy TpaHcepasHKATATIZYIOTH peaKiii:

TpaHcropt BU3HAYEHUX TPYIT;
Iiponis;
OKucIIoBaIbLHO-BITHOBHI;
I3omMepizamii.



2.

a).
0).
B).
r).

a).
0).
B).
r).

1o 0i0/10TIYHO AKTUBHUX CIOJYK HAJIEKATh:
I'moko3a;

Bitaminu;

Bocku;

Kpoxmains.

I[O IIYPUHOBUX OCHOB HAJC/KUTD:

. AneHiH, TyaHiH;

. Tumin, afeHiH;

. Ypauui, ryaHiH;

. [uTo3uH, ypanui, TUMIH.

I'iikoren 3a xiMmiuHO10 0y10BOIO €:

. Tomicaxapuaom, KU CKIaAA€ThCS 13 3AIHUIIKIB (PPYKTO3H;
. IMomicaxapuaoM, IKU CKIAIA€ThCS 13 3ATUIIKIB JIAKTO3H;

. Iomicaxapuaom, sIKUil CKIIQIA€ThCS 13 3aJTUIIKIB TITFOKO3H;
. Homicaxapuaom, SKHid CKIaJa€ThCs 13 3AIMIIKIB caxapo3u.

BropunHa cTpykTypa 0iKiB Ma€ BUIJISAN:

. I'no6ynu;

. JIeKiIbKOX CHOTYyYeHUX MikK CO000 OLTKOBHUX MOJICKYIT,
. Cmipaui;

. JlaHII0ra aMiHOKHUCIIOTHHUX 3QJIMIIKIB.

I'pamueraTuBHi 6axTepii 3adpapooByroTbes y:

. CuHilt xomnip;

. HopHuii komnip;

. UepBoHuii komip;
. XoBTwii komip.

Ha rpanyasipuux MeMOpaHax eHJA0MJa3MATHYHOI CITKU po3MileHi pudocomMu, B IKUX

Bin0yBaeTbcs:
dotocunTes;
BiocunTe3 OiNKiB;
XeMOCHHTE3;
CuHTes mmiaiB.

KuiTuna — HaliMeH1Ia OIMHULISA KUBOT0, OAUHUIS OYy10BH, )KUTTEAiATIBHOCTI TA

PO3BHUTKY OPraHizMy — 1ie M0JIOKeHHS Teopii:

. EBouromif;

. OHTOTrEHEe3Y;
. Kimitunanofi;
. T'ena.

Baxkrepii pony Escherichiacoli:

. € MKIJHUKaMHU IIyKpPOBOTO BUPOOHUIITBA Ta BUHOPOOCTBA;
. BUKOpHCTOBYIOTBCSI B MOJIOUHIH MTPOMUCIIOBOCTI JUISI BUTOTOBIICHHS TBEPIUX CHPIB;
. BukopucToByIOThCS TpH BUPOOHMIITBI XJ1i0a;
. € MOKa3HWKAaMH CAaHITapHOTO CTaHy BOJM, XapYOBUX MPOJYKTIB, YCTaTKyBaHHS, TPHUMIIICHb.



10.

a).
0).

B).
r).

11.
a).

6).

B).
r).

12
a).
0).
B).
r).

13.

a).
0).

B).
r).

14.
a).

5).

B).
r).

15.

a).
0).

B).
r).

16
a).

6).
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IIpu3HaveHHs1 A3epKaja CBITJIOBOI0 MiKPOCKOIY IMOJISAITA€ y:

30upaHHi TPOMEHIB CBITJIa, BITOUTHX BiJ A3€pKAIbLs Y TOHKUH MTy4OK;
CrpsiMoBYBaHHI IIPOMEHIB CBITJIa BiJ] JUKEpeEna OCBITIICHHS Y TUIOLNIUHY 00'€KTY;
3011bIIeHH] 300pakeHHS 00'€KTY;

3MiHI BEpTUKAIBHOTO MOJIO0KEHHS TyOyCy.

OCHOBHMMH CKJIAJJOBUMH 0iOTEXHOJIOTIYHOI0 MPOIIeCy €:

Knituan Mikpooprasi3miB, cyOocTpar, HiIbOBUI MPOIYKT, BIIXOAH BHPOOHUIITBA, CUCTEMA
KepyBaHHS;

BakTepianbHi MiKpoOpraHi3amMu, CHUPOBHHA, IIUILOBUU TPOAYKT, amaparypa, CHUCTEMa
KEPYBaHHS IIPOLIECOM;

Bionoriunwmii arenT, cyocTpaT, HIIBOBUI MPOIYKT, araparypa, BiIX0 1 BUPOOHHIITBA;
bionoriunwmii arenr, cyocTpar, HijbOBHH NPOIYKT, CUCTEMa KepYBaHHs, arapaTypa.

I'pud Aspergillusitaconicus 3acTocoBYIOTb JAJisl OTPUMAHHSI:
JIMMOHHOI KMCJIOTH;

ITakoHOBOIO KHCIIOTH;

" TIOKOHOBOMKICIOTTH;

[TipoBiHOTpaIHOT KUCIOTH.

IIpoxyxkTamMn BTOPMHHOIr0 MeTado1i3My He €:
depmeHTH;

AHTHOIOTHKHY;

ITirmenTn;

AMIHOKHCIIOTH.

OCHOBHUMH CKJIAIOBMMH 0i0TEXHOJIOTIYHOI0 NPOLECy €:

Kunitunu MikpoopraHizmis, cyOcTpar, HIIbOBHM MPOIYKT, B1IX0AW BUPOOHUIITBA, CHCTEMA
KEpYBaHHS,

BakTepianbHi MiKpoopraHi3MH, CHPOBHHA, IIIJTLOBUH ITPOYKT, anaparypa, CucTeMa
KEpYBaHHsI IIPOLIECOM;

bionoriunuii arent, cyocTpart, HUJILOBUI MPOAYKT, arnapaTypa, BiIX0l1 BUPOOHUIITBA,
bionoriynumii areHT, cyocTpar, iIbOBUM MPOJYKT, CUCTEMA KEPYBaHHS, arapaTtypa.

Metoau inaukanii Bipycis:
BU3Ha4YeHHs 1uTonarorenHoi aii (LITTT)
meToqoM BeitnOepra — [lepetma
MetoqoM Lleiiciepa

peakiieto Baccepmana (RW)

TorinoreHTHICTL — LE:

BrnacTuBicTh KJIITMHHM BIATBOPIOBAaTH I'e€HETHYHY 1H(OpMallilo Ta pereHepyBaTH y IEBHI
TKaHUHH POCIIMHU;

BnactuBicTh KIITUHM peayi3oByBaTH TeHETWYHY 1H(Qopmaiito, 3abe3nedyrouu i
JTuQepeHIianio Ta pO3BUTOK y IIUIMN OpraHizM;

. XapakTepucTUKa KIITUHU peajli30oByBaTH TEHETUYHY iH(popMalito, 3abe3neuyroud ii

JTuQepeHIianio y CIody4YHl TKAaHUHHU OpraHi3My;

. BnacTuBiCTh KIITHHHU BIITBOPIOBATH €IiEPMalIbHI Ta CIIOJIYYHI TKAHUHU OPTaHi3MYy.
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17. KnonyBaHHs — 1e:

a). METOJ OTPUMAaHHS JEKUIbKOX 1IEHTUYHUX OPraHi3MiB IUISIXOM CTaT€BOTO PO3MHOXKEHHS;

0). TO4YHE BIATBOPEHHS OyIb-sIKOTO 00'€KTa;

B). METOJ OTPHUMAHHS JIEKIJIBKOX IICHTUYHUX OPTaHi3MiB IUIIXOM 0€3CTaTeBOro (B TOMY YHCIHI
BETETaTUBHOTO) PO3MHOKEHHS;

). TEXHOJIOTIA, IKa BUKOPUCTOBYETHCS [Tl OTPUMAHHS T€HETUYHOI KOIIii JOPOCIIOl TBAPHHH.

18. Kocmiga — e BeKTOp, CKOHCTPYOBAHMII HA OCHOBI IIa3MifH, B AIKY BOy10BaHO:
a). «JIumki»-kinmi;

0). «Tymi»-kiHni;

B). I'eH CTIMKOCTI 10 aMIIIIWIIIHY;

r). Cos-caiiTu.

19. Ilepexpect xpoMocoM i OOMIH iJeHTHYHMMM [JiISIHKAMH MiXK TOMOJIOTIYHHUMH
XpOMOCOMAaMH Ie:

a). KoiHmmueHis;

0). IaTepdepentis;

B). Kpocunrosep;

r). I'eneTnyne kapTyBaHHs.

20. SIxoro Buay meroay xpomartorpadii He icuye?
a). [loreHuiomMmeTpuyHOTO;

6). ToHKOIIAPOBOTO;

B). ['a3opinuuHOrO;

r). loHOOOMIHHOTO

3aTBepKEHO Ha 3acilaHHl Kadeapu OiomexHo102li, WKIipu ma Xxympa

npotokoist Ne 7 Bijt « 17 » ciuna 2022 poky

3aB. kadenpu Onena MOKPOYCOBA
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KPUTEPII OLITHIOBAHHS BIJIIOBIJEN

Kpurepii oninku 6a3yroThcs Ha nudepeHIifHOMY aHaji3i BUKOHAHHS 00CSTY TECTOBHX Ta
TEOPETUYHHX BIJIOBI/IeH HA MUTAHHS 10 €K3aMEHY 3 ypaXyBaHHSM BHUSBIICHUX TIOMUJIOK.
Ex3amenamnivinuii OieT CKIIagacTbed 3 3a1a4di 1 TECTOBOIO 3aBIaHHS.

[Ixana
OLIIHIOBAaHHS

Kpurepii oriHtoBaHHS

TeopeTrnyHe NnUTaHHA

[IpaBuibHa BUYEpNHA BIANOBIAb HA IOCTABICHE 3alUTaHHS, MPOJEMOHCTPOBAHO

50 rMOOKi 3HAHHA TMOHATIHHOTO amapary 1 JITepaTypHUX JKepen, YMIHHS
apryMEHTYBAaTH CBOIO BiJIITOBI/b, HABEJICHO MPUKJIAIN

40 B OCHOBHOMY BiJIIOBiJIb Ha IOCTABJICHE NHUTAHHS TNPABWIbHA, aje¢ € HECYTTEBI
HETOYHOCTI

30 BignoBine Ha MOCTaBlieHE NMUTAHHS 3arajioM HAaBEICHO, ajié HEMae€ MEePEKOHIUBOL
apryMeHTallii BiAMOBIi, XapaKTePUCTHKH NMEBHUX 00’ €KTIB

20 BinnoBine mokasye mocepeHe 3HaHHS OCHOBHOTO MPOTPaMHOT0 Marepiajiy, MiCTUTh
CYTT€EBI MOMMJIKU TIPU TPAKTYBaHHI MOHATIHHOTO anapaTy

10 BinnoBigs Ha 3anUTaHHS HEMOBHA TA MICTUTH CYTTEBI IIOMUJIKU

0 Binnosigs HenpaBuibHa ab0 BiJICYTHS

3anaya Ha pecTpUKIiHHUI aHATI3

HpaBI/IHBHI/Iﬁ pOSB’HSOK 3aBJaHHA 3 IMOBHHUM BHUKIAJACHHAM IIOPAAKY pOSB’HSKy Ta

S0 o(opMIIeHHS PECTPUKIIWHOT KAPTH BiIIOBITHO O BUMOT.

40 [IpaBunabHMIA PO3B’A30K 3aBAAaHHS 3 HEIIOBHUM BHUKJIQJCHHSAM MOPSAAKY PO3B’A3KYy a0
HETMOBHUM 0()OPMIICHHSIM PECTPHKIIIHOT KapTH BiJIMOBIIHO O BUMOT.

30 HenoBHe BuKiIaJeHHs MOPAAKY PO3B’SA3KYy 3aBJIaHHs, HasBHI HE3HauH1 apu(METHYH1
MTOMMJIKH, HEOBHE 0()OPMJIEHHSI PECTPUKIIIMHOI KapTH B1ANOBITHO IO BUMOT.
Po3B’5130K 3aBaHHS 3 JOMYIIEHHSIM KUIbKOX apU(PMETUYHUX MOMUIIOK 1 HEMOBHUM

20 BUKJIQJICHHSIM TOPSJKY PO3B’SA3KYy, BIACYTHICTH OQOPMIIEHHS PECTPUKILIMHOI KapTh
BIMOBIAHO 10 BAMOT.

10 qaCT’KOBI/Iﬁ pPO3B’A30K 3aBAAaHHSA 3 HENPAaBUIBHUM OOIPYHTYBAHHSAM TOPSIKY
pO3B’SI3KY

0 3aBJiaHHsI HE po3B’s13aHO 200 pO3B’s3aHO HE BIPHO

TectoBe 3aBmaHHA CKIagaeThbes 3 20 TECTOBUX NUTAHL 3 AUCHHUINIIH «biojoriuyna ximis»,
«3aranpHa MIKpOOIOJIOTisE Ta BIPYCOJIOTis», «3aranbHa OloTexHoioris» Ta «Metoau 1 3acolu
JIarHOCTUKU B OIOTEXHOJIOTIAX» 1 OLIHIOEThCS S OajaMu 3a KOKHY HPABMJIBHY BIiJIOBIi/b.
MakcumanbHy KiTBKICTh 0ajiB 3a TecToBi 3aBnanHs — 100 6aris.

3arasbHa oIiHKa y 6anax Ouinka 3a mkanoro ECTS Ouinka 32 HaLOHANLHOIO
IITKAJIOK0
180-200 A BiAMiHHO
160-179 B
150-159 C nodpe
120-149 D :
100-119 E 3a10BiJILHO
0-99 F He CKJIAB
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