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BCTYII

Merta (axoBOTo iCOUTY HOJIATaE y 3’SICYBaHHI PiBHS 3HaHb, YMiHb 1 HABUYOK, OTPUMAHUX Y
3aKimaai BHOIOI OCBITH 3a mepimuM (0akamxaBpChbKHUM) piBHEM Uil ONAHYBaHHS KOMILIEKCY
HOPMAaTHBHHEX 1 BapiaTUBHUX JUCIMILIIH 32 MPOrpaMoro MiATOTOBKHY (axiBIiB Ha 3700yTTS APYroro
(MaricTepchbKOro) piBHS BHINOI OCBITH 31 cmemianbHOCTI 162 «bioTexHomorii Ta GioiHXeHepis»
OCBiTHBO-TIpo(eciitHol mporpamu «bi0TEXHOIOTisSI BACOKOMOJIEKYISIPHUX CIIOJIYKY.

Jlo (daxoBoro icmuTy BXOINTh NMHUTAHHS 3 HACTYNMHUX AMCIUILTIH: «biojoriuHa Ximisy,
«3arampHa MiKpoOioJIOTisI Ta BipycoJorisy, «3aranbHa OiOTEXHONOTIsI», «MeTtomu 1 3acobm
JIaTHOCTUKU B 610TEXHOJIOTISIXY.

Koxna mucnumiuiza BimoOpaxae OKpemi aclekTH CIeIiabHOCTI Ta IHTEerpye 3HaHHS 3
¢baxoBoi miaroToBku. Ex3ameHaniiiHi OileTH MalOTh 3a 3MICTOM MIXKMOIYJIBHUI XapakTep, TOMY
KOXXEH 13 HUX MICTUTB NMUTAHHS 3 KUIBKOX AUCHUILTIH. [IuTaHHS HOCATE y OiNerax TeOpeTHYHHUM Ta
TECTOBHUH XapakTep.

Ha mocraBneni 3aBmaHHS eK3aMeHAIiHHOro Oijera CIlj BiAIOBIZATH YiTKO, HANaBaTH
0oOIpyHTOBaH1 BUCHOBKH.

OIINC OCHOBHUX PO3ILIIB TA IX KOPOTKHUI 3MICT

Jucuunnina «biojiorigna Ximis» OXOIUIIOE THUTaHHS i3 3arajJbHOI Oiooriu”ol Ximii,
MeTO/iB 610XIMIYHUX MOCHTIHKEHB, CTPYKTYPHU Ta (YHKIT OIKIB 1 HYKJIETHOBAX KHCJIOT, OCHOBHHX
KiaciB GepMeHTIB, KiHETHKH (epPMEHTATHBHUX peakiliii, 6iocuHTe3y OijKa Ta HOro perysiliio,
OynoBu Ta 610JI0TIYHOI oIl BiTaMiHiB, CTPYKTYpH Ta MeXaHi3My Aii ropMoHiB. JlaHa HUCIMIITIHA
CKJIAJA€ThCs 13 3HAaHb MNP0 XiMIUHI PEYOBMHH, IO € CKIAIOBOIO OPraHi3my, IIPOIECH iX
IIEPETBOPEHHS 1 BiHOBJIEHHS, MOJEKYJSIpPHI OCHOBU (hi3ionoriynux (yHKIIN KIITHH, Oprasis i
CHCTEM OpraHi3My.

«3aranbHa MikpoOioJiorisi Ta BipycoJsioris» € IUCHUIUTIHOIO MPOQeCciiHol MiAroTOBKA
CTYIEHTIB cremianbHOCTi 162 biotexHomoril Ta GioimKeHepis.

JlucnumiaiHa 30cepeikeHa Ha BHBYCHHI OCHOB MiKpoOioJorii Ta Bipycosorii, XiMi4HOTrO
cKnany, OymoBu Ta (i310JI0riUHOI aKTHBHOCTI MIKPOOPraHi3MiB, CyTi IMYHHHX IIPOIIECIB 1 NIIAXiB
CTBOPEHHSI IIpenapaTiB Juid Ipo(QiTakTHKH Ta JTiKyBaHHS iHGEKI[IMHUX Ta IHIIKNX 3aXBOPIOBAHB,
MIKpOO10JIOTIYHIX HOPM Ha CHPOBHHY Ta TOTOBY MPOAYKILIIO, OCOOIHMBOCTEN MIKpOOPraHizmis, 1o
BUKJIMKAIOTh PyHHYBaHHS MaTepiayiB Ta iHQeKumilHwmii mporec, kmacudikarii MiKpOOprauismis,
poii MIKpOOpraHi3MiB y XHTTI JFOJUHH, MOPGONOTil 1 CTPYKTYpi BipyciB, OCHOBHHX METOIIB
JIaTHOCTHKH Ta igeHTHGiKanii BipyciB. JicHuIuTiHA OXOIUTIOE 3HAHHS IIPO IMOJOXKEHHS, PONb Ta
B3a€MOBIIHOIIEHHS MiKpPOOPraHi3MiB y HPHPONi, CTPYKTYpPHI, XiMiuHi, reHeTHYHi, QYHKI[IOHAIBHI
0COOIIMBOCTI IIPOKAPIiOT Ta €yKapioT, CHCTEMATHKY MIKpOOpraHi3miB, (i3ioorito pocty, pi3Hi TuIu
JKUBJIEHHS MIKPOOPTaHi3MiB Ta IIISXM BHKOPHCTAHHS POCTOBHX Ta HEPOCTOBUX CyOCTpaTiB,
OCHOBHI MeXaHi3MH OOMiHy Ta [epeTBOpEHHs eHeprii y MiKpoopraHismiB, 0COGIHBOCTI
MmeTabom3My aHaepoOHHX OakTepilf, a TakoX MeTaboNi3My XeMOJiTOaBTOTpoQHMX Ta
dororpoduuX GakTepiit, IUIIXH HEPEHOCY reHeTHUHOI iHpOpMAaIii y MiKpOOpraHi3MiB, IPUHIIUITH
perymAmii 610XiMiYHUX IIPOLECiB y MiKpOOPraHi3MiB Ha pi3HHX PiBHSX.

«3aragbHa OioTexHoJIOTiSm» — 0a3oBa NMCHMIUIIHA, HEBiJX'€MHA CKIAJ0BA IMiATOTOBKH
daxisuis crnenianpHOCTI 162 BioTexHomnorii Ta Gioimkenepis. Boa BHBYae mpouec BUPOOHHUIITBA
Gioyoriynux mpenapariB abo IPORYKTIB 3a IOMOMOTrOI0 GiONOTiYHMX 06’€KTiB i3 3aCTOCYBAaHHIM
HayKOBUX Ta IH)KEHEPHUX METOJIB. B MUCIUIUIIHI pO3IISAAOTECS TEXHOJIOTII, 10 3aCTOCOBYIOTHCS
Yy PI3HOMaHITHHX Traly3dX IPOMHCIOBOCTI Ta MEIWIHHI, IUTaHHS OGiONOTiYHOI HepepoOKH
IPOMUCJIOBUX BIJXOMIB, 6iomerpananii KCeHOOI0THKIB Y HABKOJIHITHEOMY CE€PEIOBHIII Ta 1HII.

JIMCIUIUTiHA PO3IIAfac MUTaHHS IIPO OCHOBHI KOMIIOHEHTH OiOTEXHOJOTIYHOIO IIPOIECY:
Giosoriuni arenTH, cyOCTpaTH, LIEOBI IPOAYKTH, amaparypy, CYKYIHICTh METOMIB YHIpaBliHHA.
«3arajbHa 610TEXHONOTiSA» BHCBITIIOE OCHOBHI TepMIiHH Ta IIOHSTTSA OiOTEXHOIOTrii, CYTHICTB,
3HAYEHHs, IPOOJIEMH Ta MEPCIEKTUBH PO3BHUTKY GiOTEXHOJIOTII, TUIIOBY CXeMy 010TE€XHOIOTiTHOTO
BUPOOHHMIITBA, CIIOCOOM KyJBTHBYBAHHS IIPOJYLEHTIB, IPHHIAIH Jii i KOHCTPYKIii GiopeakTopis,
IPOMHCIIOBE BHKOPUCTaHHS MIKPOOPTaHi3MiB (3aCTOCYBaHHS MiKPOOPraHi3MiB-IIPOXYIEHTIB IS
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onepxaHHs OUIKOBUX MpenapaTiB, XapyoBHX KHCIOT, aMiHOKHCIOT, BiTaMiHiB, (hepMeHTHHX
IIpenaparTiB TOIIO).

Hucuunnina «Meroaqu i 3aco0m NiarHOCTHMKH B 0iOTEXHOJOTIAX» € JUCHUILIIHOIO
npodeciiiHoi miAroToBKY CTyNeHTiB crenianbHocTi 162 BioTexHomorii Ta Gioimxkenepis.

Juciuitina posrisnae METOMH KyJIbTYp POCIMHHKX KJTITHH Ta TKAHHH, YMOBH Ta METOMIH iX
KyJIBTHBYBAHHS in Vitro, HampaBlIEHHs 1 MOXKJIMBOCTI BUKOPHCTAHHS KyJIBTYPH 130/TbOBAHAX TKAHHUH
pociuH. «MeToau 1 3aco00u MiaTHOCTHKH B GiOTEXHOIOTISXY» OXOILTIOIOTH METOIHKH KIOHATBLHOIO
MIKPOPOSMHOXKEHHSL DOCJIMH, BEJCHHS KalTyCHHX TKaHHH, CYCNEH3iMHHX KyIbTyp, KYIbTYp
OKPEMHX i30JIbOBAHUX KIITHH, KYJIETYp IPOTOILIACTIB, KyJIbTYp [AIUIOITHEX TKAHAH, OPraHOTEHE3y
B KyJIbTYpi COMATHYHMX TKAaHWH. JUCIMIUIHA BHCBITIIIOE 3aranbHi NPUHIHIN T4 METOMIH
KOHCTPYIOBaHHS TPAHCT'€HHHX OPraHi3MIB Ta KYJbTYp Uit OIOTEXHOJIOTI], a TAKOX MOXKIMBOCTI
3aCTOCYBaHHsA TPAHCI'CHHUX POCIMH Ta TBAPUH SK 0iOpeaKTOpPIB Ta 3HAYEHHS BEKTOPHHUX CHCTEM
A4 IBbOTO; PO3IIAAE CyYacHi METOMHM MOCITIDKEHHS IIbOBMX MPOAYKTIB, a caMe METOIH
imkeHepii B OIOTEXHONOTISIX, METOMM BHIiNCHHS Ta OYHCTKH KJIITHHHHX MaKpOMOJIEKYJT JIJIst
OTPHMaHHS [ILOBOrO 6i0TEXHONOTIYHOrO IPOAYKTY, METOIH Ta30PigHHHOI Ta BHUCOKOE()EKTHBHOI
pimuHHOI XpoMmartorpadii ais BH3HAYEHHS KiMBKICHHX 1 SKICHHX XapaKTEPUCTUK ILIHOBOTO
MPOJYKTY; BHCBITIIOE METONl MAac-CIHEKTPOMETpil Ta MOMKIIMBOCTI HOTO 3aCTOCYBAHHS B
010TEXHONOTIsAX, METOIM KOHTPOJIIO SIKOCTi Gi0TeXHOTOTiYHIX MPOLECiB.

OPIEHTOBHUI INEPEJIK [IUTAHD, IO BUHOCSITHCS
HA ®AXOBUM ICIIUT

1. Bynosa i BIacTHBOCTI OCHOBHHX KJIACIB CIIONYK, IO NPHAMAIOTH Y4acTh Y GiOXiMi4HHX
mporiecax.
2. XimiuHi elleMEHTH, MOJEKYJIH, HOHH, IO BXOIATH O CKIALY Oprasizmy.

3. Bunwm, posmipu i QyHKIiT MOTEKy, IO NPUAMAOTH y4acTh y GioXiMiYHEX mporecax.

4. Kiacudikamis opramiuHEX cmomyk 1o OymOBi  BYIJIEBOAHEBOTO pagukama i
GYHKITIOHAJIBHUM TPYIIAM.

5. 3arampHa XapaKTepuUCTHKa OiIKiB Ta iX ckia.

6. AwminHokucIOTH, Kinacubikamis, XiMi4HI BIACTHBOCTI.

7.  llentupnuii 38’ A30K.

8. Cyuwacmi ysBnemHs mnpo OymoBy Oinkis. PiBHi opramisamii 6inTKoBHX MOJIEKYI.

Knacudikamis Gixis.

9. Bynosa HykieiHOBHX KHCIOT. A30THCTI OCHOBH (ITypHHOBI, HiPUMHUIWHOBI ).

10. Bynogsa, BmactuBocTi i pynknii JJHK i PHK.

11. Byrnesomu. 3araneHa XapakTepucTHKa, KiIacH(iKaris.

12. Mounocaxapuu. Knacudixaris, i3omepist i HoMeHKIaTypa, XiMidHi BIaCTHBOCTI.

13.  Omirocaxapuy, mojicaxapuuy.

14. Jlimigu. 3aranpHa XapaKTepPHUCTHKA.

15. Ilpocri mimigu. bionoriuma pons skupis. 16.Cxnammi mimimm (docdomimimm, JEUETHH,
TIIKOJIT T, IepeOpo3uan).

16. Ponb BiTaminiB, hepMeHTIB, rOPMOHIB B OpraHi3mi.

17. Knacudikaris Biraminis.

18.  BuactuBocti, Gynosa, kinacudikamis, HOMeHKIATypa GepMEHTIB.

19. BuyTpimHBOKIITHHHA JTOKATi3aIis GepMeHTIB.

20. 3aranpHa XapaKTEPHCTHKA TOPMOHIB.

21. Kiacudikariis ropMoHiB.

22. Mexanismu perynsiii 6iociuTesy ropmonis. Mexani3m il ropMOHiB.

23. OOMiH peYOBHH — OCHOBA KUTTEMiSTIBHOCTI.

24. AcuMInSIis i AHCUMITIALIS.

25. Apanraniiisi 3Minm 06MiHy pedoBuH. Perynsmis o6MiHy pedoBuH.

26. Mitoxonnpii, 6ynosa, QpyHKIii.

27. OcHOBHI MaKkpOEprivHi CIIOIyKH.

28. CydacHe ysIBI€HHS PO MEXaHI3MH 6i0JIOTIYHOr0 OKHCHEHHSL.
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Jbxepena eHeprii s pobotu M’sa3is. 3HaueHHs ATO.

Bruug miosuny Ha posmernteHHs AT®. akTop, WO JIMITYIOTE KiTbKicTh eHepril mpu
rigpomizi AT®.

OCHOBHI IULIXM po3May IMOKO3M B opraHismi. EHepretuunmii epexr posmany.
I'moxoneorenes.

O6MiH GiNKiB: IIISIXH PO3MMaIy i CHHTE3Y.

OO6Min miniziB: MIISXK po3najy i CHHTE3Y.

Bwmict Bogu B opranizmi. Ctan Boiy B TKaHMHAX.

Bonnuii Oanmanc i Horo 3miHM mpH M’s30BiM misnbHOCTI. EneKTpomiTHummil ckiman
PIIMHHUX CePeIOBHII] OPTaHi3My.

MexaHi3MHu TpaHCIOPTY PEYOBHUH.

BydepHi cucremu opranismy.

Perymauist i interpanis mpomneciB oOMiHy. 38’530k Midk 0OMiHOM ByrieBoAiB i GiIKiB.
3B’A30K Mix 0OMiHOM G1IKiB 1 KMpiB.

HeiipoeHIoKpHHHA PEryJIsIlist 0OMiHy PEYOBHH.

Bruiue Temnepatypu Ha Mikpooprasizmu. ®isuuHi METOAY CTepHITi3arii.
PisHHI MiX eyKapioTaMu Ta POKapiOTaMH.

OcobmBocTi Oy0BU GakTepianbHOI KIITHHH.

Buny noxxuBHUX cepeoBHII.

[TpuroryBaHHS MOXHUBHHX CEPEIOBHIIL.

Crepunizariisi oXWBHUX CEPEIOBHIIL.

Crepumizartist pigum.

Crepmitizanis CKISHOTO J1abOpaTOPHOTO TOCY Y.

OcobmuBocTi poboTu B MikpoGiosoriuniii maGopaTopii.

Ilinroroska mocymy mmst MiKpo6ioJoriYHOro aHami3y.

®izionoriyni BUMOTH OakTepiit Npu KyI5TUBYBAHHI.

Iorpeba B xmcHi y pisHux rpyn Gaxrepiif. Ilomarrs mpo aepo6He, aHaepoOHe Ta
MiKkpoaepo(dinbHe KyIbTHBYBaHHS.

Ilotpeba y KiIbKOCTI MOXMBHHX DPEYOBUH y Di3sHMX IpyH OGaxrepiii. [IOHSTTS po
KOIi0KapGoTpodiB Ta oniroxapGoTpodis.

[lousaTTs aBTO- i reTepoTpodHOCTI y HakTepiii.

IlousaTTs oprano- Ta IiToTpodHOCTI y GaKTepiii.

Housrrs poro- Ta xXemoTpodHOCTI y HakTepiii.

ITonsarTsa nporoTpodu ta aykcorpodu.

IIpocti Ta cxknani Metoqu GpapGyBaHHs MiKpOIpeNapaTis.

IIpuroryBanHs UBUX MiKpomnpernaparis. MeToa po3IaBIeHoT KparLii.
Ilpurorysanus ¢ikcoBaHUX Ipenaparis GakTepiii.

CytHicTb papOyBanus 3a I'pamom.

Mopdomnoris 6akTepialbHUX KIITHHA.

PizHOBHIM hOpM KOKIB.

Texnika Gesnexu mpu po6OTi 3 HATBHUKOM (BOTHEM) B Ta6OPaTOPii.

3HaueHHS HOPMO(IIOPH [/Is OPraHi3My JFOTUHH.

MeTtonu BUIIIEHHS YUCTOI KYJILTYPH.

LIoHSTTS PO pif, BUA, MITaM MiKpoopraHizmy.

Bunwm kmitHHHEOT CTiHKH GakTepiii.

3abapBieHHs KIITHHHHEX CTIHOK GakTepiit Ipy (hapOyBanHi 3a ['pamom.

Tunnm nuxanns y 6Gakrepiii.

OcobnuBocTi anHaepoGHOTO KyJIbTHBYBAaHHS GaKTepiii.

OcobmuBocTi 6yM0BH KIIITHHHE JPixkIKiB.

BukopucraHHS IphXIKIB B IPOMHCIIOBOCTI.

bponinns. Buxopucranss B mpoMHCIOBOCTI.

Oco6mmBocti Mopdonorii MikpockomiyHuX Tpubis.

BuxopucTaHHs rpiGiB B IPOMHUCIOBOCTI.

Tunwm xuBnenns y Gaxrepiii.



78. Mexani3Mi IPOHUKHEHHS PEYOBHH B KIIITHHY.

79. AKTHBHHI TpaHCHOPT y OaKTepiii.

80. Ilonmermena mudysis y 6akrepiii.

81. IlacmBHa nudysis y 6axrepiii.

82. ®epmentu Oakrtepiif. OyHKIIST OKCHIOPEIYKTA3.

83. ®epmenTu Gaxtepiit. OyHkuis Tpanchepas.

84. ®epmenTn Oakrepiit. OyHKIIiA JTia3.

85. 3B’430Kk MikpoOioIOrii 3 IHIIMMHU HAYKAMH.

86. Bipycu 6axTepiii. 3HAaUEHHS, BAKOPHCTAHHI.

87. OcobmmBocrti 6ynoBu 6akrepiodaris.

88. Ilousrrsa momipHwHiA dar.

89. IInasminu Ta iX 3HaYEeHHS I OaKTEPiii.

90. T'emernunwmii anapat 6akTepii.

91. R-miasminu Ta iX 3HAYEHHS A7 BIOKHBAHHS OaKTepii.

92. Tuny reHeTUYHUX €JIEMEHTIB, 3aTHUX JI0 IIEPEHOCY.

93. Tpancno3oHH Ta iX 3HAYECHHS /T GaKTEpii.

94. Mopdomnoris xonosiit. Kpurepil, 1o 6epyThes 10 yBard Ipy OIKCI.

95. ®asm pocTy KyIbTYpH 3a KYJIbTHBYBAHHS B PIZIKOMY CEPEIOBHIIII.

96. Xapakrepuctuka log-hasu pocTy KyIbTypH.

97. XapakTepHCTHKa cTalliOHApHOI a3k poCTy KyIbTYDPH.

98. XapakrepHcTHKa jar-¢asu pocTy KyJIbTypH.

99. XapakrepucTtuka (a3 BiIMHPAHHS KYJIbTYpPH.

100. Bunu Ta XxapaktepucTrka cyOcTpariB Uit 6i0TEXHOIOTYHOTO BHPOOHHIITRA.

101. Cucrema GMP BHpOOHHIITBA T2 KOHTPOJIO SKOCTI.

102. Crepumizaris 6i0TeXHOJOTTYHOTO OOIaHAHHSL.

103. 3aranbHa XapakTepHCTHKA MIKPOOPraHi3MiB NpOJIYIEHTiB. BHMOTM [0 MpPOMHCIOBHX
LITaMiB.

104. Ozepxanns mociproro marepiany. JlosyBaHus i pisionoriunuii cran mociBHOro Matepiany.

105. ®a3u pocty y mpoueci KyJIbTHBYBaHHS.

106. IToBepxHeBuii Ta IMMONHHMI CIOCOOH KYJIBTHBYBAHHSL.

107. Oco6nuBOCTI NEPiIOAMIHOTO KYJILTHBYBAHHS.

108. OcobnuBocTi HaniBOE3MEPEPBHOrO KyILTHBYBAHHSL.

109. OcobauBocTi 6e3nepepBHOro KyJIbTHBYBAHHS.

110. KonTpons mpomecy XeMOCTaTHOTO KyJIbTHBYBAHHS.

111. KonTtposs npouecy TypOinocTaTHOro KyJIbTHBYBAHHS.

112. BiopeakTopu X THIIH.

113. IToxa3HMKK OiOTEXHOIOTIUHOTO MPOLIECY.

114. Meronu nepBHHHOI OYHCTKH GiOTEXHOIOMTYHMX IIPOAYKTIB.

115. MeTtonu TOHKOI OYHCTKY G10TEXHOJIOITYHHMX IIPOYKTIB.

116. OcHoBHi BUAM Oi0TEXHOIOTIYHOT IPOAYKITii.

117. Biorexnomnoris BEUpoGHUITBA pubodiasiny (BiTaminy By).

118. biorexHomnoris BUpoOGHHITBA B-KapoTHHY (IIONIEPEIHAKA BiTaMiHy A).

119. Biotexnomnoris BEpoOHHIITBA iaHKoOanaminy (Bitaminy Bi»).

120. Biorexnomnorist BAPOGHHIITBA eprocrepuny (BiTaminy D).

121. Biorexnonoris BupobuuITBa L-amiHoKuCI0T. [[pHHIMIOBA CXeMa OTPUMAHHS.

122. Buxopucranus QpepMeHTiB MiKpOGHOTO [OXOKEHHS BXaPUOBOMY BHPOOHHIITBI.

123. Texnomoriyaa cxeMa OTpUMaHHs iHTEP(EPOHY.

124. Biotexnonorist oTpuMaHHs GaKTOpy HEKPO3Y IMyXJIHH.

125. TexHomoris OTpUMaHHsI TEAPUHIB.

126. Texnomoriugi 0COOIMBOCTI OTPHMAHHS IIPOTHBIPYCHUX BAKITHH.

127. BioTexHoNOris OTpUMaHHS iIMyHOTJIOOYTiHiB.

128. T'onoBHi acIeKTH OTPUMAHHS GI0TEXHONOTIYHAM IIUTAXOM iHCYITiHY.

129. Biotexnomorist oTpuMaHHs GakTOpy 3rOpTaHHS KPOBI.

130. Meroau otpumanHst (epMEHTIB.

131. MixpoGHi pepMEeHTH y BUPOGHHUIITBI CITHPTY.
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MikpoGHi GpepMeHTH y XIibomeKapchKOMY BUPOOHHUIITBI.

IIponyneHTH OITOBOT KUCIIOTH.

[TpomynienTn 1111 OTpEMAaHHS 3aMiHHHKIB IyKpYy.

CyuacHi HanrpssMHu BUPOOHHITBA XapUOBUX IIPOAYKTIiB Ha OCHOBI Gi0TEXHOJIOTII.
Otpumanns antuGiotnkis. IloxwBHI cepemoBHINA Il BHpPOLIYBaHHS GiOMIIMHY Ta
GropuMiIuHy.

BiocunTe3 neninuminy.

Texnonoriuni ocobnuBocTi onepxanns GidinymGaxrepuny.

Texnomoriuni 0co6IMBOCTI OePKAHHS TAKTOOAKTEPHHY.

Texuomoriuni 0co6IMBOCTI OfEPKAHHS KOJIIGAKTEPUHY.

Metozu 61010TiYHOr0 KOHTPOIIIO UL BA3HAYCHHS CTEPUIILHOCT] MEIIpenapary.
SIki mpoliecH JexaTh B OCHOBI CHHTE3Y CTEPOiIiB.

ImMmob6ini3anis ¢pepMeHTiB: HOCIT Ta MeTOIH IMMOOGiTi3arTil.

Mera immoO6imizanii. SIki icHyI0TE MeToxu iMMOGiTizamii GpepmeHTiB?
Bukopucranus iMM06iTi30BaHHX (hepMEHTHHX IIpEeNapariB.

3arajibHa XapaKTePHUCTHKA IIPOLECY KOMIIOCTYBAHHS OPTaHiYHUX BiIXO/IiB.
HeGesneuni moGyTosi Bixxomu. Knacu ne6e3neqnocTi Ta MeToxy yTrmisanii Bixois.
3aranbHi BiIOMOCTI TeXHOJIOTIT G10BAUIYrOBYBaHHS MiHEPATHHOT CHPOBHHI.
OCHOBHI TEXHOJIOTII Ta IIPOIYKTH, [0 MOKHA OJIEpKATH HPH IIepepoditi Giomacy.
Homnsitrst nipo Giomectuimu. BionecTuuuay Ha ocHOBI rpubis, GakTepiii Ta Bipycis.
Buau GionomkopkeHs Ta iX eKoIoriyaa HeOe3neuHicTh.

OcHoBHi TeXHOJIOTiI BUpOOHHUIITBA Giorasy.

Bioetanon. CupoBHHa IS BUpOOHHMIITBA Gi0ETAHOY.

IIepeBaru Ta HETONIKK BOJHEBOI EHEPrETHKH.

Bunu 3a6pyaHeHs CTIUHUX BOJI.

AepoOHi, aHaepoOHi METOI¥ OUHMIIEHHS CTIYHIX BOJI.

Metonu 06poOKy ocaziB CTIYHEX BOJ 1 iX 3araNbHA XapaKTEPHCTHKA.

SIki BiXOOM KpOXMase-IaTOKOBOTO BHPOOHHMITBA BHKOPHCTOBYIOTHCS SIK cyOcTparu y
6ioTexHOIOTi1?

SIki MeToH 3He3apa)keHHs TBEPAMX BigxoniB Bam Bimomi?

Ha3giTs ciocobu ouuIeHHs moBiTps.

. Oxapakrepu3yiiTe OCHOBHi eTanu 6GioJIOri9HOr0 OUHINEHHS CTIYHUX BOJI,
162.

Sk BINOyBaeThCs yTBOPEHHS BYIIEBOIHHMX IONEPENHMKIB IONOTICAXapH/IIB KIITHHHOL
CTiHKH y TPAMHETaTUBHHUX OaKTEPiii?

Ax CHHTE3YIOTbCS BYTJIEBOIHI KOMIIOHEHTH KJIITHHHOI CTiHKH y eyKapioT? (Ha IpUKITai
JPLKIKIB Ta TpHGiB)

Jaiire XapaKTepHCTHKY OLITOBOKUCIIHX GaKTEPii.

Ik BinOyBa€ThCs yTBOPEHHS OLTOBOI KHCIIOTH 3 €TAHONY Y OL[TOBOKHCITAX Hakrepiii?

SIKi  ocobmuBoCTi  (QyHKIIOHYBaHHS IHMKIy TPHKAPOOHOBHX KHCIOT [IpUTaMaHHi
OLITOBOKHCIIMM OaKTepism?

Sk BIUIMBa€ KOHUEHTpalisd 3ami3a y CepefOBHINI KyIbTHBYBAHHS TPHOIB HA CHHTE3
JIUMOHHOI KHUCIIOTH?

Ha sxux piBHSX MOXe 3miiffCHIOBATHCS DEryJIflis CHHTE3y aMiHOKHCIOT y
MIKpOOpPTraHi3miB?

Ak 3HICHIOETBCA DEryNANlis aKTHBHOCTI (JEPMEHTIB HA POSTANYXKEHHX MIIIXAX
OiocuHTE3y?

Sk BinGyBaeThbCs peryisiis 0i0CHHTe3y aMiHOKHCIIOT acIIapTaTHOL ponunu y E. coli?

SIx BinOyBaeThCs peryJsiiis 6ioCHHTe3y apOMATHYHUX aMiHOKHCIOT y E. coli?

SIki criocobu ofepiKaHHs ayKCOTPO(HEX MYTaHTIB-IPOIYLICHTIB AMiHOKHUCIOT Bu 3HaeTe?
YoMy KoHUeHTpalis 6GiOTHHY € BUpImATBHMM (HAKTOPOM s CHHTE3y TIIIyTaMiHOBOI
KHCIIOTH? ‘
Sk 37IHCHIOETBCS KOHTPOIH GiOCHHTE3y aMiHOKUCIIOT acIapTaTHOI POXHHH y OGaxTepiit?
Aki  ocobmmBocTi  perymsmii  GiocuHTE3y TpeoHiHy — IIpHTaMaHHi KOpiHe- Ta
eHTepodaKTepiam?

Sk 3nificHIOEThCA 6i0CHHTE3 aDOMATHYHHX aMiHOKHCIIOT ¥ MiKpooprauizmis?
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212.
213.
214.
215.
216,
217.

OxapaxTepH3ylTe CTPYKTypy KoOanaminy.

SIxi inTepmeniatu nukiay Kpebca € Buxigaumu st cunTe3y Bitaminy B12?

SIxi msxu GiocHHTE3y 8-aMiHONEBYIMHOBOI KHCIOTH y KIITHHAX MiKpOOpraHizMiB Bu
3HaeTe?

SIx BinOyBaeThCS MEPETBOPEHHS 8-aMiHOJIEBYIMHOBOI KHCIOTH B yporopdipuroresll] mix
qac 6iocHHTE3y HiaHKOOaTaMiny?

SIK BinOyBaeThCS YTBOPEHHS KOOIPHHOBOI KMCIIOTH Y IIPOLEC] CUHTE3Y MiaHKoOamaMiny?
SIxa criosyka € MeTaboIiYHUM MOTIePEIHUKOM HYKICOTHIHOI YaCTHHH IiaHKOOaIaMiny?
SIxi MexaHi3MH perysnii 6iocunTesy Bitaminy B12 Bu 3Hacrte?

Slka cmonyka € MeTaboIliYHAM MonepeHUKOM prubodiaBiny? SIKi NUISXH CHHTE3y I[OrO
[IONIEPETHHUKA 3 TITFOKO3HU?

Sxi eranu 6iocHHTE3y KAPOTHHOIIIB?

SIx 3MiCHIOETBCS CHHTE3 MEBAIIOHOBOI KHUCJIOTH ITiJ] YaC YTBOPEHHS KapOTHHOINIB?

Sk BinOyBaeTbcs OioreHes MeTaGoONYHMX MOMEPENHUKIB KAPOTHHY 3 MEBAJOHOBOI
KHCIIOTH?

Skl mursIxy perysmii 6iocunresy kapoTuny Bu 3racte?

Oxapaxrepusyiite Bitamin D i eprocrepus.

SIKa crojyka € IonepeAHUKOM CHHTE3Y CTEPHHIB?

SIki mutsaxy 6i0CHHTE3Y CHiNBHI [T KAPOTUHOIMIB i CTEPUHIB?

SIx BinOyBaeThCsl yTBOPEHHS CKBAJICHY ITijl YaC CHHTE3Y CTEPHHIB?

Oxapaxrepu3syiiTe OCHOBHI CTajii MPOMHCIOBOrO CHHTE3Yy acKopbiHOBOI kmciotd. Ski 3
HHX 3/1HCHIOIOTBCS MiKpOOpraHizMamu?

SIK 3HIHCHIOETBCS OJIEPKaHHS COPOO3H 3a JOIIOMOTOIO OIITOBOKHCIMX OaKTepiii?

Ha sxi rpynu nopinsroTsest MikpoGHi mosticaxapuan?

Ha sxi eTanu MoxHA TOinuTyH npomuec 6iocunTtesy EITC?

SIx BinOyBaeThCS CHHTE3 MOBTOPIOBAHUX OJIIrOCaXapHaHHX 6II0KiB?

SIki 0coOGIMBOCTI IPUTAMaHHI CHHTE3Y JIEKCTpaHy?

KM BIIPI3HAETBCSA CHHTE3 HOJTiCaXapH/iB Ha BYIJIEBOJHUX i HEBYIJIEBOAHUX cy6cTparax?
Ilo Take ribepeninu? Ska ix ximiuna npupona?

SIxi peakmii cHinbHI y CHHTE31 KAPOTUHOIIB i ribepetinin?

Sk BinOyBaeThCs KaTaboITi3M ankagis?

Sk knacH}IKyIOTECS aHTUOI0THKY 32 MEXAHI3MOM Oi0JI0TigHOT Iii?

Oxapakrepusyiite OCHOBHi GiOCMHTETHYHi IUIAXM, IO BeAyTh 1O YTBOPEHHS
aHTUOI0THKIB.

SIx 3nificHIOEThCS GioTeHe3 pouHN pudaMiliHiB i epUTPOMIITHHIB?

OxapakTepusyiite rpynu aHTHOI0THKIB 32 IXHBOIO XiMIYHOO IIPHPOIOIO.

Yomy mominenTuaHi aHTHOIOTHKH HA3UBAIOTH HEPHOOCOMAILHUMH HEHTHIAMHU?

Sk 3pificHIOEThCS GiocHHTe3 rpaMinuaunay S?

SIxi GepMeHTHI KOMIUIEKCH GepyTh y9acTh y CHHTE3] GauTpanuHy?

SIKi aHTHOIOTHKH YTBOPIOIOTLCS KOHAEHCAIIEIO Al[eTATHHX i IPOMIOHATHUX OJUHHIIL?

SIKi OCHOBHI €Tany CHHTE3y MaKpOJIiHUX aHTHO10THKIB?

SIx BiOYBa€THCS YTBOPEHHS BYTJIEBOIHOI CKJIAM0BOT €pUTPOMII[HHIB?

SIKi CIOJIyKH Ha3WBAIOTHCH aBEPMEKTHHAMU?

SIki cHIOTyKHM € BUXITHUMH JUIS CHHTE3y aH3aMilHHIB?

SIKi CIIONTYKM € BUXIiJTHUMH JUISL CHHTE3Y JOKCOPYOIUHY?

SIxi aHTUOIOTHKY HA3MBAIOTHCS TEPIEHOITHUMMU?

SIKa criomyka € NHOIEepPEeaHUKOM CUHTE3Y (y3uIieBoT KHCIOTH?



MIHICTEPCTBO OCBITU I HAVKH YKPA'I'HI/Iv .
KUIBCHKU HAIIIOHAJIbHWIM VHIBEPCUTET TEXHOJIOI'TH TA TU3AMHY
KA®EJIPA BIOTEXHOJIOT'II, IKIPU TA XVYTPA.

SATBEPIKVIOL -\
' Pextop KHY!

/7" Tsau TPUTITEHKO
lozs ) 2023 p.

3ABJIAHHSA JI51 ®AXOBOI'O ICIIUTY
Ha 3700yTTs Opyroro (MaricrepchbKoro) piBHS BHIIOI OCBITH
31 crientianbHOCTI 162 biomexnonozii ma 6ioinsicenepin
OCBITHBO-TIpodeciitHa mporpama BiomexHo102ia 6UCOKOMONCKYIAPHUX CHONVK

Bapiant Ne XXX

1. TEOPETUYHE IIUTAHHS
OnuimiTe TeXHOJIOTIIO OTPUMaHHS PeKOMOIHAHTHOTO 1HTEPPEPOHY.
Koxxnuii eTan TeXHOJIOTII 1eTaIbHO ONHUIIITh, HABSIITh TAPAMETPH.

2. 3ATAYA HA PECTPUKIIMHUN AHAJII3
®parment JTHK ammidikysany, micns goro oxHy dacTuHy o6pobunu Pectupkrazomno I, a

apyry Pecrpukrasoro II, Tpetro o6oma pecrpuxrazamu (I + II). IIpoayKTu posImeruieH s po3 g
resib-eNIeKTpodope3oM y arapozHomy reii. Orpumano dpparmentr JJHK, 1m0 MaroTh Taki JOBKHHH:

| 11 I+1I
95 90 65
35 80 40
15 30
15

3aBaaHHs:

a). IloOynyiitTe pecTpukiiiiny xapty nanoro ¢pparmenta JTHK.

6). Odopmits pecTpuKIifiHy KapTy: O3HAYTE CAWTH PECTPUKIIIT BiAMOBIIHO 0 PECTPUKTA3,
HiAMAITITE TOBKUHK BiJpi3KiB.

B). HaBenite pospaxyHKH Bifpi3KiB Ui BH3HAYECHHS IOPSIKY pPO3TAIIyBaHHA iX Ha
PECTpUKIIi Hilf KapTi.

3. TECTOBI 3ABJAHHS

1. ®epmenTn 2 K1acy TpaHcepasHKATATIZYIOTH peaKiii:
a). TpancmopT BH3HAYEHUX IPYII;

6). I'apomis;

B). OKHCITIOBAJIbHO-BIJHOBHI;

r). [3omepizartii.



R

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

4.

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

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

0 0i0J10TIYHO AKTHBHHUX CHOJIYK HAJIEKATD:

. I'moko3a;
. Bitaminm;

Bocku;

. Kpoxwmains.

/{0 MypHHOBHX OCHOB HAJIE)KHUTD:
A7neHiH, ryaHiH;

Tumin, aneHin;

Ypanun, ryasis;

[Tuto3uH, yparun, THMIH.

I'iikoreH 3a xXiMiuHOI0 0y10BOIO €:

[TomicaxapuoM, SIKHi CKIIaIa€ThCs i3 3aIMIIKiB GPYKTO3H;
IonicaxapunoMm, sIKuil CKIIANAETHCS i3 3aIUIIKIB JTAKTO3H,
[Monicaxapuaom, SIKHi CKIIANAETHCS i3 3ATHIIKIB TIOKO3M;
[omicaxapumoM, KA CKIIAAETHCS 13 3ATHINKIB CaXapo3H.

BropuHHa cTpyKTypa 6lIKiB Mae BHIISA:

. I'mo6ymu;

. JIeKIIBKOX CHOyYeHHX MK COOO0I0 OLIKOBHX MONEKYIT;
. Cmipaui;

. JlaHITIOra aMiHOKHMCIOTHUX 3aIHINKIB.

I'pamueraTusni 6axrepii 3adapGoByroTbes y:

. Cuniit xouip;

. HopHuii xoutip;

. UepBoHwuii xoip;
. Kosrwii komip.

Ha rpanyasipaux MmeM0panax eHI0nIa3MaTHYHOY CITKH Po3MimeHi pu6ocoMu, B IKUX
BinOyBaeTbcs:

. ®orocuHTE3;

. biocuHTe3s OinKiB;
. XeMoCHHTE3;

. CuHre3 miminis.

KiiTnna — HafiMeHIIa 0 MHHUIS ;KHBOT0, OJHHALS OyaoBH, SKHTTEXIsSILHOCTI Ta
PO3BHTKY OPraHizMy — Iie I0JI0KEeHHSs Teopii:

EBoitromii;

OnTtorenesy;

KiitunHoI;

['ena.

Baxrepii pony Escherichiacoli:

. € WKiAHAKaMH ITyKPOBOTO BHPOOHHIITBA Ta BHHOPOOCTBA,
. BHKOPHCTOBYIOTBCS B MOJIOUHIH IIPOMUCIIOBOCT] /Ul BATOTOBJICHHS TBEPIUX CHPIB;
. BuxopuctoByroThes pu BUpOOGHULTBI X1i6a;

€ TMoKa3HUKaMH CAHITAPHOTO CTAaHy BOJH, XaPIOBHX MPOIYKTIB, YCTATKYBAHHS, IpUMIIIEHbB.
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10. IIpu3Havenns A3epKaJia CBITJI0BOro MiKpOCKONY MOJISTAE y:

a). 30MpaHHi IPOMEHIB CBITIA, BINOUTHX Bijl A3€PKAIBIS Y TOHKHM ITy4OK;

6). CpsMoByBaHHi IPOMEHIB CBITJIa BiJ| JUKEpeNa OCBITIIEHHS Y INIOMIUHY 00'€KTY;
B). 30UIbIIEeHH] 300paXKeHHs 00'€KTY;

r). 3MiHi BEepTHKAJIBFHOTO HOJIIOXKEHHS TyOyCy.

11. OcHOBHEMH CKJIAJOBHMH 0i0TEXHOJIOTIYHOI0 IPOLECY €:

a). Kiituan mikpoopranismiB, cy6erpar, HiboBui IPOMYKT, BifXOAH BHPOOHHIITBA, CHCTEMA
KepyBaHHS;

0). BakrepianbHi MiKpOOpPTaHi3MH, CHPOBHHA, WiNILOBHH NPOAYKT, amaparypa, CHCTEMa
KepyBaHHS IIPOILIECOM;

B). Biomoriunmii arent, cy6cTpar, HinboBUii IPOIYKT, anlapaTypa, BiIXOIH BHPOGHHIITEA;

r). bionoriunwmii arent, cybeTpar, ilbOBHI IPOYKT, CHCTEMA KEPYBAHHS, aapaTypa.

12. I'pud Aspergillusitaconicus 3acTocoBYOTH 1Jisi OTPUMAHHS:
a). JINMOHHOI KHCIIOTH;

6). ITakoHOBOIO KHCIIOTH;

B). [ IIOKOHOBOMKICIOTTH;

r). IlipoBiHOrpagHOI KHUCIOTH.

13. IIpoxyxTaMu BTOPHHHOIO MeTa00Ii3My He €:
a). ®epmeHTH;

6). AHTHOIOTHKH;

B). IlirmenTH;

r). AMIHOKHCJIOTH.

14. OcHoBHMME CKJIATOBUMH Gi0TEXHOIOTIYHOIO MPOLECY €:

a). KuituHu Mikpoopra#ismis, cyGeTpar, WinbOBHIT IPOTYKT, BiX0M BUPOGHHULITEA, CHCTEMA
KEepyBaHHS,;

0). BaktepianbHi MiKpoopraHi3Mu, CHpOBHHA, IiIHOBHIH TPOIYKT, armaparypa, cucTeMa
KEPYBaHHS IIPOIIECOM;

B). bionoriunmii arent, cy6eTpar, HiboBHIl IPOMYKT, anapaTypa, BiXomH BUPOGHHANTEA;

r). bionoriunmit arent, cyGeTpar, HinbOBH MPOTYKT, CHCTEMa KEPYBaHHS, araparypa.

15. Metoau inmukauii Bipycis:

a). BU3Ha4YeHHs muronarorensoi mii (LIITJT)
6). meronom BeituGepra — Ileperna

B). MeronoMm lleiiciepa

r). peakuieto Baccepmana (RW)

16. TotinorenTHicTh — NE:

a). BracTuBicTs KJIITHHE BiITBOPIOBaTH TeHeTHYHY iH(pOpMAI[io Ta pereHepyBaTu y IeBHI
TKaHUHH POCIIHHU;

0). Bractusicts KIiTHHEM peani3oByBaTH TreHeTHUHY iH(opMariio, 3abe3nedyroun il
mu(epenIianiio Ta PO3BUTOK y LK OpraHi3M;

B). XapaKTepucTHKa KIITHHH DPeali3oByBaTH TeHETHUHY iH(OpMALIO, 3abe3neuyroun il
nuGeperIialiio y CoIyvHI TKAHMHE OpPraHi3My;

T). BlacTuBicTb KIITHHM BiATBOPIOBATH eIlilepMAlbHi Ta CIIONYYHI TKAHWHH OpraHizmy.
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17. KnonyBanHs — me:

a). METOJ OTPMMAaHHS JAEKIIbKOX iICHTHYHUX OPraHi3MiB IUIIXOM CTaTEBOTO PO3MHOKEHHS;

6). TouHE BiATBOpPEHHSI OYyIb-SIKOTO 00'€KTa;

B). METOJ OTPUMAHHS JEKiTbKOX ITeHTHYHHX OpraHi3MiB IUIIXOM 6e3cTaTeBoro (B TOMY YHCII
BEr€TaTHBHOT'O) PO3MHOKECHHS,

I). TEXHOJOTis, KA BUKOPUCTOBYETHCS UL OTPUMAHHS T€HETHYHOI KOIIii J0pOCIol TBApUHH.

18. Kocmina — e BekTop, CKOHCTPYiioBaHmiil HA 0CHOBI IUIA3MiaH, B iKY BOy0BaHO:
a). «JIumkin-KiHI;

6). «Tymi»-KkiHii,

B). I'eH CTIMKOCTI 10 aMIiITHITiHY;

r). Cos-caiiTh.

19. IlepexpecT XpoMocoM i 00OMIH iJeHTHYHHMH JUISHKAMH MDK TOMOJIOTTYHHMHE
XpPOMOCOMAMH Ii€:

a). Koinmuaenrris;

6). Inrepdepenmis;

B). Kpocunrosep;

r). I'eneTnune kapTyBaHHS.

20. fIxoro Buxy MeToay Xpomartorpadii ne icaye?
a). IloTeHmiomeTpuyHOro;

6). Tonkomaposoro;

B). I'azopimuHHOTO;

r). loHOOOMiIHHOTO

3aTBepIDKEHO Ha 3acinanni kadenpu biomexnonozii, wixipu ma xympa

npotokoi Ne 10 Bix «Z&» bepesna 2023 poky

Onena MOKPOYCOBA

3aB. kadempu




12

KPUTEPII OIITHIOBAHHSI BIAIIOBIIEI

Kputepii oninku 6a3yroTecs Ha audepeHuiiiHOMy aHani3i BAKOHAHHS 00CATy TECTOBHX Ta
TEOPETHYHHUX BIJIOBiAEll Ha TUTAHHS 10 €K3aMeHy 3 ypaxyBaHHAM BHIBICHUX IIOMHIIIOK.
Ex3ameHnaniiauii 6i1eT ckaamacTbes 3 3aa9i 1 TECTOBOTO 3aBIAHHS.

Hlxama
OLIIHIOBAHHS

Kpurepii oniHroBanHs

TeopernuHe nuTaHHA

HpaBI/IJ'[bHa BUYCPITHA BiI[l'IOBiI[I) Ha IIOCTaBJICHC 3allUTaHHA, ITPOJACMOHCTPOBAHO

50 rMOOKi  3HAHHS —MHOHATIHHOTO —amapary 1 JliTepaTypHHX JDKepel, YMiHHS
apryMeHTYBATH CBOIO BIIIOBi b, HABEICHO MPHKJIAIH

40 B ocHOBHOMY BiANOBiIE Ha TOCTAaBIEHE IHTAHHS [PABUIIbHA, alleé € HECYTTEBI
HETOYHOCTI

30 Bifnosins Ha MOCTaBlIeHE HUTAHHS 3araloM HABENEHO, ajle HEMAe IIePeKOHIHBOI
apryMeHTalii Bi/IOBi/li, XapaKTEPUCTUKHU IIEBHUX 00’ €KTIB

20 Bifnosine mokasye mocepeHe 3HaHHS OCHOBHOI'O MPOTPAMHOTO MaTepiany, MiCTHTb
CYTTEBI IOMMJIKH IIPH TPAKTYBaHHI MOHATIHHOIO anmapaTy

10 BimoBink Ha 3aNNTaHHs HEMOBHA Ta MICTUTH CYTTEBI MOMIIIKH

0 Binnosins HenpaBuibHa abo BiACyTHS

3agaua Ha pecTpukmiiinmii aHaIi3

IIpaBribHUH PO3B’A30K 3aBNAHHS 3 MOBHHM BHKIIAJEHHSM TOPSIKY PO3B’S3Ky Ta

50 0(pOpPMIIEHHS PECTPHUKIIHOT KAPTH BiIIOBIIHO 0 BHMOT.

40 ITpaBuIBHMIA PO3B’SI30K 3aBIAHHS 3 HENOBHUM BUKJIANEHHSM MOPSIKY PO3B’s13Ky abo
HENOBHMM O(OpPMIIEHHSIM PECTPHKIIMHHOI KAPTH BiIIIOBITHO O BUMOT.

30 HeroBue BUKIIaNeHHs HOPAIKY PO3B’A3Ky 3aBIaHHS, HAABHI HE3HAYHI apHMeTHUHI
DOMUJIKH, HEITOBHE O(OPMIICHHS PECTPUKIIINHOI KApTH BiIIOBiAHO JO BUMOT.
Po3B’430K 3aBIaHHS 3 NOMYINEHHSM KiIBKOX apu(pMETHUHHMX IOMMIIOK i HEOBHUM

20 BHKJIaJICHHAM TIOPSIKY PO3B’SI3KY, BIACYTHICTH OQOPMIICHHS PECTPHKIIHHOI KapTH
BIJITOBIZTHO 10 BUMOT.

10 qaCT,KOBI/If/'I PO3B’SI30K  3aBNAHHA 3 HENPABHIBHAM OOIPYHTYBaHHSM HOPSIKY
PO3B’SI3KY

0 3aBIaHHs HE PO3B’I3aHO 200 PO3B’A3aHO HE BipHO

TecToBe 3aBmaHHs ckiamaeThes 3 20 TECTOBHX IHMTAHB 3 AUCIHMILIH «Biomoriuxa XiMisy,
«3aranbHa MikpobOiororis Ta Bipycosoris», «3araneHa GioTeXHONOTIsy Ta «MeToau i 3aco6u
IIarHOCTHKA B GiOTEXHONOTiAX» 1 OLIHIOETBECA 5 GamaMu 3a KOMKHY NPaBUJIBLHY BiJIIOBI/Ib.
MaxkcumanbHy KiTbKicTh 6aiB 3a TecTosi 3aBganHs — 100 Garis.

3arasnbHa owjiHKa y 6anax T — O11iHKA 3a HAL[iOHANBHOIO
LIKAJIOKO
180-200 A BigMiHHO
160-179 B
150-159 C noGpe
120-149 D .
100-119 B 3aJ0BLIBHO
0-99 F He CKJIAB
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