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Mporpama HaB4YaNAbHOI AUCLUNAIHK

1. Onuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpegMeT BUBYAHHA Ta pe3y/bTaT HaBYaHHA

MpomncnoBa €EH3UMONOFIA — Le CYKYMHICTb TEXHONOFYHUX MNPUAOMIB, 3A4IACHEHHA AKMX Ha
BiANoBigAHOMY 06/afHAaHHI 33 HAABHOCTI HEOOXiAHMX BMXiOHMX MaTepianis 3abesneyye ofep’KaHHA
depMeHTHUX NpenapaTis 3 3a4aHUMM BAACTUBOCTAMM.

1.1. MeTol0 HaB4YaAbHOI gucumnaiHn «lpomucnoBa eH3umosoria» € GopMyBaHHA y CTYAEHTIB
34aTHOCTeN:

- 34aTHICTb A0 aHani3y i BU6OPY BUCOKOEDEKTUBHUX NPOAYLLEHTIB PepMEHTHUX NpPenapaTis;

- 3[AaTHICTb MPOEKTYBATM TEXHOJIOTIYHI npouecy BUPOOHULTBA pepMeHTHMUX NpenapaTiB 3 Pi3HUM
MeXaHi3MoM fji Ta BAOCKOHAN0BATH iCHYOYI TexHoNoTiT depMeHTHUX NpenaparTis;

- 34aTHICTb A0 PO3POOKM HOBUX CNocobiB BMAINEHHA, KOHLEHTPYBAHHA i OYMCTKM DEPMEHTIB,
po3pobKM cnocobiB oaeprkaHHA CTabinbHUX GOPM roTOBUX NMpenapaTiB 3 BpaxyBaHHAM iX NoAanbloro
BMKOPUCTAHHA.

1.2. OcHOBHi 3aBAaHHA HaBYabHOI AUCUMUNAIHU

Micna 3acBOEHHA AucumnaiHM «[poMMCIOBa €H3MMOJIOTIA» CTYAEHTU MAloTb NPOAEMOHCTPYBATH
TaKi pe3ynbTaTh HaBYAHHA:

3HaHHA:

- Ayepen oaepXKaHHA GepMeHTHMX NpenaparTis;

- byn0BK, MexaHi3my Aii i BAacTUBOCTEN PEPMEHTIB;

- Knacuoikauii i HomeHKnaTypu GepmeHTIB | pepMeHTHUX Npenaparis;

- cNocobiB KyNbTUBYBAHHA NPOAYLEHTIB GEpPMEHTIB;
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- MeTOA,iB BUAiNEHHA, KOHLEHTPYBAHHA, PO34i/IeHHA, OYUCTKM i CyLWiHHA GepMeHTiB;
- cnocobiB oaeprkaHHA iIMMObiNi3oBaHMX GepMeHTHUX NpenaparTis;
- TEXHONOTIYHUX 0COBNNBOCTEN OAEPKAHHA NPenapaTiB 3 NEBHUM CK1aA0M GepMeHTIB.
YMiHHA:
- BMOBMpPATU NpoAyuEeHT PepMeHTHOTO NpenapaTy A41Aa KOHKPETHOI rany3i BUpobHULUTBA;
- 3HAXOAWUTM B3AEMO3B’A30K MiXK CTPYKTYpOIO CybCTpaTy i MexaHiamom aii pepmeHTy;
- 0b6rpyHTyBaTM BMBIP TEXHONOrYHMX cnocobiB Ta npuitomiB HioTexHonorin BUPOBHULTBA
bepMmeHTHUX NpenaparTiB Pi3HUX rpyn;
- NPOBOAMTM KOHTPO/Jb OCHOBHMX MNOKA3HWKIB Xo4y TEeXHO/NOrYHOro npouecy i roToBoro
dbepmeHTHOro npenaparty;
- MPOBOAMUTU MpoLec MMUBUHHOIO KyNbTUBYBAHHA NPOAYLEHTIB PEepPMEHTIB 3 Pi3HUM MexaHi3MOM
Aii;
- aHanizyBatM GepmMeHTaTUBHY aKTUBHICTb HAMiBNPOAYKTIB  Ky/NbTMBYBAaHHA Ta rOTOBMX
depMeHTHMUX NpenapaTis 3 Pi3HUM MexaHi3MoM aii;
- obpaxoByBaTW i NpeacTaBNATM pe3ynbTaTM EKCNEPUMEHTY 3 Ky/IbTUBYBAHHA MPOAYLIEHTIB
dEepPMEHTIB MIKPOOHOro MOXOAMKEHHS.
[ocBig;:
- OBONOAIHHA METOAMKOK [MOUHHOIO Ky/NbTUBYBAaHHA NPOAYLEHTIB (EepMeHTIB 3 Pi3HMM
MexaHi3amom gji;
- aHanizy ¢epmeHTaTUBHOI aKTUBHOCTI HaMNIBNPOAYKTIB Ky/NbTUBYBAHHA Ta rOTOBUX PEePMEHTHMUX
npenaparis 3 Pi3HUM MexaHi3Mmom aii;
- 06pO6KM | NpeAcTaBNEHHS Pe3yNbTaTiB eKCNEPUMEHTY 3 Ky/IbTUBYBAHHA NPOAYLEHTIB GepMeHTiB
MiKpPOBHOro NOXoAKeHHs.

2. MNpepekBi3uTK Ta NOCTPEKBI3UTU AUCLMNIHK (MicLe B CTPYKTYPHO-N0riuHiiA cxeMi HaBYaHHA 33
BiANOBiIAHOIO OCBITHLOIO NPOrPamMolo)

MixancumnniHapHi 38’A3KM: Y CTPYKTYPHO-NOFIYHIA NAOWMHI nporpamu nigrotoskn ¢axisLis 3
6ioTexHonorii gucumnniHa 6a3yeTbca Ha MonepeAHbo OTPMMAHMX 3HAHHAX 3 AucumnaiH «Bioximiax,
«leHeTuKa», «3aranbHa Mikpobiosioria Ta Bipyconoriay, «3arasbHa 6ioTexHonoria», «Mpouecu i anapaTtn
6ioTEXHONOTIYHUX BUPOBHULTBY, «[TpobaemHi NUTaHHA cydacHoi BioTexHonorii», «bioxiMmiuHi Ta di3nyHI
meToau aHanisy B biotexHonoriin. OTpUMaHi 3HaHHA HeobXigHi ANA yChiWHOI NPaKTUYHOI AiANAbHOCTI
ManbyTHix ¢axiBLUiB Yy HAyKOBO-AOCNIAHMX YCTAaHOBAaX Ta Ha nNignpuemctBax 6ioTexHoAOriYHOI
NPOMMC/IOBOCTI.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Po3gin 1. OcHoBM eH3umonorii

Tema 1.1 Bctyn oo npegmety

MpeameT Ta 3agadi aucuMnAiHK «MPOEKTYBaHHA Ta BUPOOHULTBO BiOTEXHONOFYHOT NpoAayKLii-2.
Mpomuciosa eH3UMOJIOTIAN.

CyyacHi TeHAeHUii po3BUTKY TexHonorii pepmeHTHUX npenapartie. MNepeBarn depmeHTiB nepes
XiMiYHMMK KaTanisaTopamu.

IcTopia pO3BMTKY NPOMUCAOBOI €H3UMOJOrii. AHanisa PUHKY ¢GepMeHTHUX npenapatiB. lanysi
BMKOPUCTaHHA pepMeHTHUX npenaparis. Jkepena ogepaHHA GepMeHTHMX NpenaparTis.

Tema 1.2. byaosa, knacudikauis i HomeHKnaTypa pepmeHTiB, MexaHi3m aii pepmeHTiB

bynosa depmeHTiB. MexaHiam aii pepmeHnTis. Pasn pepmeHTaTUBHOrO KaTanizy. HomeHknatypa
depmenTiB. Knacudikauis depmeHTiB. Kawou a0 knacuodikauii i Hymepauii (iHaekcauii) ¢pepmeHTis.
HomeHknaTypa depmeHTHMX npenapaTis. Bnactusocti depmeHTis.
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Po3gin 2. OCHOBHI TeXHONOriYHi eTanu BUPOOHULTBA MIKPOBHUX pepmeHTHUX NnpenaparTis

Tema 2.1 lonomixHi pob0oTh B TeEXHONOTIT BUPOBHULTBA MIKPOBHUX depMeHTHUX NpenapaTis

OpeprkaHHA NOCIBHOro maTtepiany npoayLeHTiB depmMeHTHUX NpenapaTis. PakTopH, WO BNANBAIOTb
Ha 6iocKMHTEe3 hepMeHTIB B NPOLLECi KybTUBYBAHHS.

Tema 2.2 MeTogm KynbTMBYBAHHA NPOAYLEHTIB GepMEHTIB

MoBepxHeBe Ky/NbTUBYBAHHA MNPOAyUEHTIB depMeHTiB. NMMOUHHE KynbTUBYBaHHA MNPOAYLEHTIB
depmeHTiB.

Tema 2.3 MeTogm BUAINEHHSA | O4UCTKN PepMEHTHUX NpenaparTis

MpuHUMNOBa cxema oAep*KaHHA depMeHTHMX npenapaTie. OaeprKaHHA HeoUnLEeHUX GepMeHTHUX
npenaparis. EKcTparyBaHHA ¢depmeHTiB 3 NOBEpPXHEBUX KynbTyp. KOHUEHTPYBaHHA GepMeHTHUX
PO34YMHIB METOLOM BaKyyM-BUNaptoBaHHA. MembpaHHi MeToan 04YNCTKM GepMEHTHUX PO3YMHIB: Aianis,
enektpoaianis, 6apomembpaHHi metoau. OcagrkeHHA GepMeHTiB: OpPraHiYHMMM PO3YMHHUKAMM,
BMCOKOKOHLLEHTPOBAHMMM  PO3YMHAMWU  COMel, nosimepamu, WAAXom BuBIpKOBOI  AeHaTypauii.
Po3aineHHa i ouMCTKa pepMeHTIB MeToAOM aacopbuii. Po3gineHHA i o4MCTKa pepMEHTIB B PO3UMHI.

Tema 2.4 CywiHHA, ogepXaHHA rotoBmx Gopm, cTaHAapTM3auia pepmeHTHMX NpenaparTis

OpepKaHHA cyxmnx depmeHTHUX npenapaTis. MiKpOKancyntoBaHHA i rpaHy/1toBaHHA GepMEHTHUX
npenapartis. CTaHgapTM3auia GepmMeHTHUX npenapaTtiB. TeXHONOriYHA CXema OAEpPKAHHA OYMLLEHUX
dbepmeHTHUX NpenapaTis. MikpobionoriyHnit i 6ioximiyHMIN KOHTPONb BUPOOHMULTBA.

Po3gin 3. IH}XeHepHa eH3umonoria

Tema 3.1 OgepkaHHA immobinizoBaHux pepmeHTHUX NpenaparTis

Hocii ana immobinisauii ¢epmeHTiB: OpraHiyHi nonimepHi, OpraHidyHi HWU3bKOMONEKYNAPHI,
HeopraHiyHi maTepianu. Metoaun $isnyHoi immobinisauii pepmeHTiB: aacopbuis Ha HEPO3UMHHUX HOCIAX,
WIAXOM BKJIIOYEHHS A0 TreniB, 3 BMKOPUCTAHHAM HaniBNPOHMKHUX O0OONOHOK (membpaH), 3
BUKOPUCTAHHAM cucTem AsoxdasHoro Tuny. XimiyHi metoamn immobinisauii epmeHTis.

Tema 3.2 BnactmBocTi immobinisoBaHmMx depmeHTHMX npenapaTis. Many3i BUKOPUCTAHHA

CtabinbHicTb iMmmobinisoBaHMx depmeHTiB. PereHepaliia KOMMOHEHTIB CUCTEM 3 iMMObGiNi30BaHMMM
depmeHTamu. [pomMmUCNOBI NPOLECU 3 BUKOPMUCTAHHAM iIMMOOBINi30BaHUX (GEPMEHTIB i  KIITUH.
IMMmo6ini3oBaHi pepmeHTM B MikpoaHanisi. IMmobinizoBaHi pepmeHTH i BinKM AK NikapcobKi 3acobu.

Po3gin 4. TexHONOriYHi 0cO6AMBOCTI 0Aep)KaHHA NpenapariB 3 NeBHUM CKNaaom pepmeHTis

Tema 4.1 AminonitnyHi npenapaty. PepmeHTH, WO Ait0Tb Ha NEKTUHOBI PEYOBUHMU

LKepena ogep)KaHHA aminas. MexaHiam gii i BnactuBocTi aminasz. Oaep)aHHA amMiNIoONITUYHUX
npenapartis. dxepena NeKTONITUUYHUX depmeHTiB. MexaHiam gii i BnacTMBOCTi NeKkTUHas3. OaepyKaHHA
NEKTONITUYHUX NpenaparTis.

Tema 4.2 LlentononitnyHi npenapatn. PepmeHTH, WO AerpagyroTb NirHiH

xepana opfepXaHHA UentononitTmyHnx d¢epmenTis. MexaHiam aii i BnacTMBOCTI uentonas.
OpeprkaHHA npenapaTiB uentonas. [Kepena <depmeHTiB, WO Aerpagytotb AirHiH. MexaHism aii i
B/IaCTMBOCTI PepMeHTiB, WO AerpaaytoTb ANirHiH. TexHONOoriYHi 0cobamnBoCTi MiKpobHOI Aerpagauii

NirHiRY.

Tema 4.3 F'emiuentonasHi npenapatu. JinoniTUYHI NpenapaTu

OKepena opep)aHHA remiyentonas. MexaHiam gii i BnactueocTi remiuentonas. OgeprKaHHSA
remiuentonasHMx npenapatis. [yKepena opgepxaHHA nina3. MexaHiam aii i BnacTmMBOCTI  ninas.

OpaeprkaHHA NpenapariB AiNnoNITUYHUX GepPMEHTIB.

Tema 4.4 T[lpoTeoniTMyHi npenapaTtu. [poTeoniTMYHI npenapaty, WO BOJOAIKOTb 34ATHICTIO
3ropTyBaTh 6iNOK MOIOKa (peHHiHONOAiIOHI NpoTeiHasu)

[Oxepena oaepaHHA npoTeiHa3. MexaHi3m Aji i BhacTMBoCTi npoTeiHa3. OaepsKaHHA MiKPOOHMX
npoteiHa3. Oaep:KaHHA NPOTEONITUYHUX GEepPMEeHTIB 3 TBAPWMHHOI CMPOBMHU. [xKepena oaepraHHA
depmeHTIB, WO 3ropTyloTb MOJIOKO. MexaHiam Aaii i BnacTMBOCTi GepMeHTy, WO 3ropTye MOJIOKO
(peHHiHa). OpeprkaHHA MOIOKO3ropTYOUYMX NpPenaparis.
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Tema 4.5 MpenapaTu, WO MICTATb [IOKO300KCUAA3Y | KaTanasy. PepmeHTH, WO 34IACHIOTb
NepeKUCHe OKUCHEHHA MONIHEHACUYEHUX XMPHUX KUCNOT (NiNOKcMreHasa, NpoCTarfaHA4iHCMHTETA3a).
MpenapaTu rntoko3oizomepasn. Mpenapatu B-ranakrosmnaasu. Npenapatn B-dpykrodypaHosnaasu

[epena opeprkaHHA  TIOKO300OKCMAA3M i Katanasn. MexaHiam aiil i BAacTMBOCTI
rNOKO300KeMaasn. OgepKaHHA npenapaTiB rOKO300KcKMaa3n. MexaHism aii i BNaCTUMBOCTI KaTanaswu.
OpepkaHHA npenapaTiB KaTanasn. CymicHe oaeprkaHHA npenapariB rAOKO300KCMAa3n | KaTtanasu.
Oxxepena ¢depmeHTiB, WO 34IACHIOTL MEpPeKUCHe OKUCHEeHHA ninigis. MexaHiam Aii i BAacTMBOCTI
ninokeureHas, Mr-cuHTeTtas. OgepkaHHA NpenapaTtiB GepMeHTIB, WO 34iMCHIOTb NEPEKNUCHE OKUCHEHHA
ninigis. [dxepena ofeprkaHHA rtOKo30i3oMmepasu. MexaHism Aii i BNacTUMBOCTI F1HOKO30i30Mepasu.
OaeprkaHHS npenapaTta raKo3oizomepasu. Oaep)kaHHA iMMOOiNi30BaHMX T1HOKO30i30MepPU3YHUNX
npenapatis. [Kepena opfepxaHHA P-ranaktosnpgasu. MexaHisam aii i BnactusocTi  depmeHTa.
OfeprkaHHA npenapartiB B-ranaktosngasu. [xxepena oaepaHHa B-opyKktodypaHosmaasn. MexaHism gii
i BnactmeocTi depmeHTa. OgepKaHHA NpenapaTis, WO BOAOAIOTb iIHBEPTA3HO aKTUBHICTHO.

Tema 4.6 TexHonoria epmeHTHUX NpenapaTiB HEMIKPOOHOIo NOXOAKEeHHSA

TexHonoria pepmeHTHUX NpenapaTiB 3 POCIMHHOI CUPOBUHW. TexHonoria epmeHTHUX NpenaparTis
3 TBAPMHHOI CUPOBUHMN.

4. HaBuanbHi matepianu Ta pecypcu

4.1. bazoea nimepamypa
1. Bioximia eH3UMIB : NiAPYYHUK ANA cTyd. B6ionoriyHMX cnew,. BULLMX HaBY. 3aka. / M.M. MapueHko [Ta
iH.] - YepHiBLi : YepHiBeUbKNI HauioHanbHWUI yHiBepcuTeT, 2012. - 414 c.
https://opac.kpi.ua/F/?func=direct&doc_number=000332843&local base=KPI01
2. [HXeHepHa eH3MMmooria : HaBYanbHU nocibHuk / B. M. TankiH, B. O. IBaHunusa, M. b. FankiH ;
MiHicTepcTBO OCBITM i HayKn YKpaiHM, OAecbKMi HauioOHanbHUI yHiBepcuTeT imeHi I. |. MeyHuMKoBa. -
Opeca : OHY, 2017.- 103 c.
https://opac.kpi.ua/F/?func=direct&doc_number=000592951&local base=KPI01
3. MpomucnoBa eH3nMonorisa [ENeKTPOHHMI pecypc] : METOAMYHI BKA3iBKMU A0 BUKOHAHHSA TabopaTopHUX
pobiT ana cTyaeHTiB cneuianbHocTi 7(8).05140101 «Mpomucnosa biotexHonoria» / HTYY «KMI» ; yknaga,
H. B. AexTtapeHko, O. M. AyraH, H. C. NarowunHa. — EnekTpoHHi Tekctosi aaHi (1 ¢pann: 422 K6anT). — Kuis
s HTYY «KMI», 2015. — 42 c. https://ela.kpi.ua/handle/123456789/12631
4. ImmobinizoBaHi pepmeHTU i KNiTMHU [ENeKTpoHHMI pecypc] : MeToA. PeKoM. AAsi CaMOCTIMHOro
BMBYEHHA AMUCUMNAIHW | BUMKOHAHHA nabopaTopHO-NpakTUYHMX pobiT gna 3406yBadviB BULLOI OCBITH
AeHHoi dopmm HaByaHHA CBO "Marictp", ocBiTHA cneuianbHicTb 162 - "BioTexHonorii Ta bioiHxkeHepin" /
yKnaga. : O. |. OneBwnu. - EnekTpoH. TeKcT. gaHi. - Mukonais : MHAY, 2020. - 96 c.
5. peripyak H.M., AHToHIOK M.M., byueHko /1.M. IMMmob6inizoBaHi pepmeHTH i KNiTUHM B BioTEXHONOTII:
HaBu. Moci6b / Hau, yH-T xapy. TexHon. — Kuis: HYXT, 2015. — 267 c.
6.Datta, S., Christena, L. R., & Rajaram, Y. R. (2013). Enzyme immobilization: an overview on techniques
and support materials. 3 Biotech, 3(1), 1-9. https://doi.org/10.1007/s13205-012-0071-7

4.2. onomincHa nimepamypa

7. ®epMeHT nynaynaHasa: aHani3 pisHUX TUMIB NyaaynaHas, iX NPOAYLEHTIB, ranyseil BUKOpUCTaHHA /
MapwuHa BikTopiBHa Mosnouko, HaTtanisa BitaniiBHa OextapeHko // Haykosi Bicti HTYY «KIMI»: HayKkoBo-
TEXHIYHUI KypHan. - 2016. - Ne 3(107). - C. 55-61.
https://opac.kpi.ua/F/?func=direct&doc_number=000586642&local base=KP101

8. Mean4yHa eH3MMOoIoris : HaB4YaNbHUI nocibHuK / H.J1. degopko, C.A. MNeTtpos, C.C. YepHaauyK, O.K.
byaHsk, A.B. CopokiH ; MiHicTepcTBO OCBITU i HayKkM YKpaiHn, OaecbKuii HalioHaIbHUIA yHiBEpCUTET im. .
I. MeyHuKoBa. - Ogeca : OaecbKuii HalioHanbHMI yHiBepcuTeT imeHi |. |. MeyHuKoBa : Bugaseup C.J1.
CopokiH, 2020.-92 c.

https://opac.kpi.ua/F/?func=direct&doc_number=000634254&local base=KPI01
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9. extapeHko H. B. ®epmeHT nina3a: aHanis ranyserM  BUMKOPUCTAHHA, NPOAYLEHTIB,
cnocobiB opgepxkaHHa / H. B. [dextapeHko, Jl. O. MeckoBa. // Haykosi Bicti HTYY "KnI".
—2014.—-Ne3.-C. 63-72.

10. Bhardwaj, N., Kumar, B. & Verma, P. A detailed overview of xylanases: an emerging biomolecule
for current and future prospective. Bioresour. Bioprocess. 6, 40 (2019). https://doi.org/10.1186/s40643-
019-0276-2

11. [noKoaminasa MmikpoopraHiamis. biocMHTE3, BNACTMBOCTI, MexaHi3m Aii Ta NpaKTMyHe
3acTocyBaHHA / H.B. bop3oBa, O.B. l'yaseHko, /1.4. BapbaHeub // biotexHonoria. — 2009. — T. 2, Ne 1.
— C.9-23.

12. K. B. ABnirok, JI. JI. Bap6anens MikpobHi a-aminasu: ¢isnmKo-ximiuHi BnactmsocTi, cybcTpaTHa
cneumdivHictb Ta gomeHHa cTpyktypa Ukr.Biochem.J. 2013; Tom 85, Ne 4, nunens-cepnens, c. 5-19
http://dx.doi.org/10.15407/ubj85.04.005

13.  Tokuya Harada (1984) Isoamylase and its Industrial Significance in the Production of Sugars from
Starch, Biotechnology and Genetic Engineering Reviews, 1:1, 39-64,
https://doi.org/10.1080/02648725.1984.10647780

HaBYyanbHUIA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOT AUCLUNAIHU (OCBITHDOrO KOMMNOHEHTA)

HasuyanbHa ancumnnida oxontoe 30 roamH nekuin Ta 20 roanH N1abopaTopHUX 3aHATb, @ TaKOXK
BUKOHAHHA MOAY/IbHOI KOHTPO/IbHOI pOBOTH, fIKa CKNAAAETbCA 3 ABOX YaCTUH 33 TEMAMU AUCUMMNIHU
TpuBanictio 1 akaa. rog,. KoxHa.

5.1.  JlekuiliHi 3aHAMMA

Ona 3abe3neyeHHss HAOUYHOCTI NEKUiMHUX 3aHATb 3 AucumnaiHn «lpommncioBa eH3UMOJIoria»
3aCTOCOBYIOTbCA MYNbTUMEAiINHI Npe3eHTauii 3 noganbllolo AeMoHcTpauieto $alinis 3a AOMNOMOrot
MYJIbTUMEAIAHOIO NpoeKTopa. Y npeseHTalii BUHECEHI BU3HAYE€HHA 6a30BUX MOHATb, CXEMU, Aiarpamu,
rpadiku, Tabnnui. NMpeseHTau,ii po3milleHi y ANCTaHLIMHOMY KypcCi ANA BiAbHOro A0CTYNy CTYAEHTIB.

HasBa Temu nekuii Ta nepenik OCHOBHUX NUTaHb

1 Nekuia 1. Bctyn go npeamety. bynosa, Knacudikauia i HOMeHKNaTypa pepMeHTiB, MexaHiam
4ii depmeHTiB.

MpeameT Ta 3agadi KpeautHoro moayna «lpomucnosa eH3umonoria». CyyacHi TeHAeHLUii
PO3BUTKY TexHoJorii depmeHTHUX npenapatie. [epeBarn ¢epmeHTiB nepesg XiMivHUMMU
KaTanisatopamu. Ictopis po3BUTKY MNPOMMUCAOBOI  eH3umonorii. Cy4acHMN pPO3BUTOK
NPOMUCAOBOI eH3MMOoorii. AHanis puHKY depmMeHTHUX npenapartiB. [anysi BUKOPUCTAHHSA
dbepmeHTHUX NpenaparTis. JKepena ofeprkaHHA GepmMeHTHMUX NpenapaTis. bygosa ¢epmeHTiB.
MexaHiam  gii  depmeHnTiB. HomeHKnatypa depmeHTiB. Knacudikauia  depmeHTis.
HomeHKnaTtypa depmeHTHMX npenapaTiB. XapaKTepPUCTUKA aKTUBHOCTI GepMeHTiB. AKTUBHICTb
depMmeHTHUX Nnpenapatis. BnactnsocTi depmeHTiB.

2 Nekuia 2. JonomixkHi poboTu B TEXHOOTIT BUPOOHMLTBA MIKPOOHUX pepMeHTHMX Npenaparis.
36epiraHHA BUXiIAHUX WTamMiB npoayueHTiB pepmeHTiB. MiaroToBKa NOCiBHOro maTepiany ans
NMOBEPXHEBOIO KYy/AbTUBYBaHHSA. [liAroToBKa MNOCIBHOro Mmatepiany pAgna  rMBGUHHOIO
KyNbTMBYBaHHA. [lO3yBaHHA | BiK noOCiBHOro martepiany. ®Paktopu, WO BNAMBAKOTb Ha
TEeXHOJIorit0 pepMeHTHUX Npenaparis.

MigroToBKa NOBITPA 414 aepalii NpyM NOBEPXHEBOMY Ky/bTUBYBaHHI. [iagroToBKa nositpa ana
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No
3/n

Ha3Ba Temu nekuii Ta nepenik OCHOBHUX NUTaHb

aepauii npy rMMBUHHOMY KyNbTUBYBAHHI.

Nekuia 3. MeToan KynbTMBYBAHHA NPOAYLEHTIB pepmeHTiB. MeToam BUAINEHHA | OYMUCTKM
bepmeHTHMX Nnpenapari..

MoBepxHeBe KynbTUBYBaHHA NpoAyueHTiB depmeHTiB. KioBeTHMI cnocib BMpOLLyBaHHSA.
BupowyBaHHA B MexaHi30BaHWX YCTaHOBKaX. [NMOWMHHE KyNbTUBYBAHHA NPOAYLEHTIB
dbepmeHTiB. TeXHONOrYHI CXeMWU OfEpPKAHHA Ky/IbTyp MIKPOOPraHiamis — NpoAyLEHTIB
bepmeHTiB. TexHONOriYHa Cxema MOBEPXHEBOrO Ky/AbTUBYBAHHA (KIOBETHMI Cnocib).
TexHonoriyHa cxema rMMBUHHOTO KyNbTUBYBAHHA.

MPUHLUMNOBI CxeMW opfepKaHHA (PepMeHTHMX npenapaTtiB 3 Ky/abTyp MIKPOOpPraHi3mis.
OpepaHHA HeounweHUx depmeHTHUX npenapaTiB. OYMCTKA KynbTypanbHOI PiAUHM Big,
TBepAoi 3aBuci. EKcTparyBaHHA ¢epMeHTIB 3 NOoBEepXHEBUX KyabTyp. KOHLEHTPYBaHHSA
bGEepMEHTHMX PO3YMHIB METOLOM BaKyyM-BMMaptoBaHHA. MemMOpaHHi MeToaM OYMCTKM
bepMeHTHMX PO3YMHIB: gianis, enekTpogianis, ynbtpadinbrpauis.

BupoulyBaHHA NpoayLeHTiB pepMeHTiB Ha MexaHi30BaHUX YCTAHOBKaXx.

Nekuja 4. CywiHHA, ofeprKaHHA rotoBux Gopm, CTaHAapTU3aLia GepMeHTHUX npenaparTis.
OxopoHa npau,i i TexHiKka 6e3nekn Ha NigNPUEMCTBAX, LLO BMMNYCKaOTb GepMeHTHI NpenapaTu.
OcaprkeHHA GepMeHTIB: OpPraHiYHUMKU PO3YMHHMKAMM, BUCOKOKOHLEHTPOBAHMMM PO3YMHAMM
conem, nonimepamu, WAAXOM BMOIPKOBOI AeHaTypauii. Po3gineHHA i ounmcTka pepmeHTiB
meTogom aacopbuii. Po3agineHHA | ouyMcTKa ¢GepmeHTiB B PO34YMHi. PosnuntoBanbHe
BMCYlWYBaHHA.  Bakyym-BucywyBaHHA.  CybnimauiiiHe — BucywyBaHHA.  [oApiGHEHHS
bepmeHTHMX npenapatie. MikpokancyntoBaHHA depMeHTHUX npenapatiB. paHyNtoBaHHA
depmeHTHUX NpenapaTis. CTaHAapTU3aLia depMEeHTHMX Npenaparis.

MikpobionoriyHMi i GioXiMiYHM KOHTPOAb BUPOOHMLTBA GEPMEHTHMX NpenapaTis.

MKP Nel (1 akag. roa.).

Nekuia 5. OgepxXaHHA iMMob6inisoBaHMX GepMeHTHUX npenapaTiB. [any3i BMKOPUCTAHHA
iMmob6ini3oBaHMx GepMeHTIB.

OpepKaHHA immobinizoBaHUX dpepMeHTHMX npenapaTtis. Hocii ana immobinisauii pepmeHnTis:
Knacudikalia, BMMOTKM, OPraHiYHi NOAIMEPHi, CUMHTETUYHI OpraHiYHi, HeOpraHiyHi HOCii.
3wuBatodi areHtTM. Crnocobu immobinisaujii depmeHTiB. Cnocobu ¢ isnyHoi immobinisauii
depmeHTIB:  aAcopbLUifHi  Ta MexaHiyHi. BnactuBocTi  iMmO6inizoBaHUXx HEepMEHTHUX
npenapartis. Manysi BUKOPUCTAHHS.

Cnocobu ximiuHoi immobinisauii depmeHTis.

Nekuia 6. OpepxaHHA iMMObinisoBaHUX GepMeHTHUX npenapaTis. [any3i BMKOPUCTAHHS
iMmmob6inizoBaHux depmeHTiB (NPOAOBKEHHA)

Nekuia 7. AMinonituyHi npenapatn. PepmeHTH, WO Ait0Tb HA NEKTUHOBI PEYOBUHM.

lanysi BUKOPUCTAHHA aminoniTmyHnx pepmMmeHTHUX npenapaTis. JxKepena oTpMMaHHS aminas.
CybcTtpatn aminas. MexaHiam aii i BnactuBocTi aminas. OpgeprkaHHA  aMinoNITUYHUX
dbepmMeHTHUX NpenaparTis.

lanysi BMKOPUCTAHHA MEKTONITUYHMX dEepMEeHTHMX npenapartiB. [)Kepena NeKTONITUYHMUX
depmeHTiB. CybecTpaT nekTMHa3. MexaHiam Aii i BnacTMBOCTI nekTMHa3. OpeprkaHHs
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No
3/n

Ha3Ba Temu nekuii Ta nepenik OCHOBHUX NUTaHb

NeKTONITUYHUX GEepPMEHTHUX Npenaparis.

Nekuia 8. LlentononitnyHi npenapatn. PepmeHTH, WO AerpagyroTb AirHiH.

Fanysi BMKOPWUCTAHHA LENNONITUYHUX bepMeHTHUX npenapatie. [Ixepena oTpMMaHHA
uentonas. Cybctpatv uentonas. MexaHiam paii i BnactuBocTi  uentonas. OpgeprkaHHA
LEeNtoNoNITUYHUX pepMeHTHUX Npenaparis.

MepcneKkTMBM BUKOPUCTAaHHA GEepMEHTIB, WO AerpagytoTb NirHiH. Jxepena depmeHTiB, Wo
AerpagaytoTb  AirHiH.  CybcTtpatv  nirHiHopyMHyrounx  depmeHTiB.  [lerpagauisa  nirHiHy.
TexHonoriyHi ocobamnBOCTI MiKPOOHOT AerpasaLii NirHiHy.

Nekuia 9. lemiventonasHi npenapatn. JlinoniTMYHi NnpenapaTu.

lanysi BMKOPUCTAHHA remiuentoNiasHux ¢GepmeHTHUX npenapatie. [xepena oTpMMaHHA
remiuentonas. Cybctpatn remiuentonas. MexaHiam A4ii i BnactMBocTi  remiuentonas.
OpepKaHHA remiuentonasHnx GepmeHTHUX Npenaparis.

MNepcneKkTUBM BMKOPUCTAHHA ANinas. [xepena oTpMMaHHA nina3. MexaHiam aii i BAaCTUBOCTI
ninas. OgepKaHHA NiNONITUYHMUX GepMEHTHMX NpenaparTis.

10

Nekuia 10. MpoTeoniTuyHi NnpenapaTtu. MpoTeoniTMYHI NpenapaTy, Wo BONOAIIOTb 34aTHICTIO
3ropTyBaTh BiNOK MO/IOKa (peHHiHONOAiIOHI NpoTeiHasn).

lanysi BWKOPWUCTAHHA NPOTEONITUYHUX depMeHTHUX npenapatie. [Kepena OTPUMaHHA
npoTeiHa3. MexaHi3m Aji i BnactMBocCTi npoTeiHas. OgeprkaHHA MiKPOBHMX NpoTeiHas.

lanysi BUKOPUCTAHHA MOJIOKO3ropTyrounx GepmeHTHUX npenapatis. [xepena oTpUMaHHA.
CybcTpaT MONOKO3ropTytounx ¢GepmMeHTHUX npenapatiB. MexaHiam aii i BAacTMBOCTI.
OpepKaHHA MONIOKO3ropTyoUnx GepmeHTHUX Npenaparis.

11

Nekuia 11. NpenapaTty, WO MIiCTATb IMHOKO300KCUAA3Y i KaTanasy. PepmeHTH, Wo 34iMCHIOTb
nepeKkucHe OKMCHEHHSA noniHeHaCUYeHUx HKUPHUX Kncnot (ninokcureHasa,
npocTarnaHAiHCMHTeTasa).

lany3i BMKOPUCTAHHA (EepPMEHTHMX MpenapaTiB [IKO300KCHAa3n i KaTanasu. [xKepena
O4EpPXaHHA TNHOKO300KCMAa3n i KaTanasm. MexaHiam gii i BAaCTUBOCTI T/IFIOKO300KCMAA3MU.
MexaHiam pgii i BnactmMBoCTi  KaTanasum. OgeprKaHHA npenapaTtiB  [HOKO300KCKMAa3u.
OpeprkaHHA npenapaTiB KaTtanasu. CymicHe ofep)KaHHA npenapatiB /IFOKO300KCMAA3Kn Ta
KaTanasun. OTpUMaHHA iMMO6iNi30BaHNX OKMCHIOBAIbHUX GEePMEHTIB Ta iX 3aCTOCYBAHHS.
MepcnekTuBM BUKOPUCTAHHA (PEPMEHTIB, WO 3AiMCHIOITb NMEPEKUCHE OKUCHEHHA Ainiais.
Oxepena ¢epmeHTiB, WO 3AiMACHIOITb MNepeKkUcHe OKUCHEHHA Ainigis. MexaHism aii i
BNIaCTMBOCTI NlinokcureHas, Mlr-cuHteTtas. Oaep»KaHHA npenapaTis GepMeHTiB, Lo 34iNCHIoTb
NnepeKkncHe OKUCHEHHA Niniais.

12

Nekuia 12. MNpenapaTu rntoko3oizomepasu. Mpenapatn B-ranaktosngasmu.

lanysi BUKOPUCTAHHA npenaparTis rNOKO30i30Mepasn. Jkepena OfeprKaHHA
rt0Ko30i30Mmepasn. MexaHiam gii i BnacTUBOCTI rntoKo30i3omepasn. OgepkaHHA npenaparis
rntoKko3oisomepasu. OgepxaHHA iMMOob6iNi30BaHUX M1IOKO30i30MEPU3YHOUMX NPenaparis.
Fany3i BUKOPUCTaHHA npenapaTiB -ranakto3ngasun. [xxepena ogep:aHHA [-ranakrosmaasu.
MexaHi3m giji i BnactuBocTi -ranaktosmgasu. OgeprkaHHA npenapartis 3-ranakrosnaasu.
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Ne
3/n
13 | Nlekuia 13. Npenapatu B-dpykTodypaHosnaasu.

lanysi BWKOPUCTAHHA npenapaTiB P-ppykTodypaHosmnaasn. [xepena opepraHHA [3-
opyKTOdPypaHo3naasn. MexaHiam aii i BnactmsocTi P-dpykTodypaHosmnaasn. OpepraHHA
npenaparis, WO BOMIOAIOTb IHBEPTA3HOK aKTUBHICTIO.

Ha3Ba Temu nekuii Ta nepenik OCHOBHUX NUTaHb

14 | Nekuis 14. TexHonoria ¢epMeHTHUX NpenapaTiB 3 POC/NH Ta OPraHiB i TKAHWH TBAPUH.
OTpMMaHHA depMeHTHMX npenapaTtiB 3 POCAMHHOI CUPOBUHU. OTpUMaHHA GepMEeHTHUX
npenapatis 3 TBAPUHHOI CUPOBUHU. OaepKaHHA NPOTEONITUYHUX GEePMEHTHMX Mpenaparis 3
TBAPUHHOI CUPOBUHM.

15 | MKP Ne2 (1 akaga. roa,).

5.2. JlabopamopHi 3aHAMMsA

OCHOBHi 3aBAaHHA UMKAY NabopaTOpHUX 3aHATb 3 AUCUMNAiHK «lpomucnoBa eH3MMOIOrTiA»
nonaratoTe y ¢GOpPMyBaHHI 34aTHOCTEM [0 NPOBEAEHHs npouecy FIMOMHHOMO Ky/AbTUBYBAHHSA
NPOAYLEHTIB PEepPMEHTIB 3 PisHUM MexXaHi3MOoM Aii; aHanizy GepMeHTaTUBHOI aKTMBHOCTI HaMiBNPOAYKTIB
KY/NIbTUBYBAaHHA Ta TroToBMX GEpMEeHTHUX npenapaTiB 3 pPi3HUM MexaHi3mom Aii; obpaxyHKy i
NpeAcTaB/NeHHA Pe3ynbTaTiB eKCNepUMMEHTY 3 Ky/bTUBYBAHHA MNpoAyLeHTIB depMeHTiB MiKpobHoro
NOXOZXKEHHA.

Mpwn nnaHyBaHHi nabopaTopHMX POBIT chifg BiABOAWTM Ha HWUX B PO3KAALI ABa 3aHATTA MO ABi
roguHn. Le nos’A3aHO 3 6araTocTaginHIiCTIO | 3HAYHOK TPWMBANICTIO MNPOLECIB  BU3HAYEHHSA
depMeHTaTUBHOT aKTUBHOCTI AK MiLENAPHUX Mac NPOAYLEHTIB, TaK i FOTOBMX GepMeEHTHUX NpenapaTis.

Ne . Kinbkictb aya.
Hasea nabopatopHoi pobotn ya
3/n roguH
1 | BU3HaYeHHA NPOTEONITUYHOI aKTUBHOCTI GpepMEHTHUX Npenaparis. 2

3aBgaHHA Ha CPC. AHania MeTogMK BU3HAYEHHA MPOTEO/NITUYHOI AKTUMBHOCTI
depMeHTHMUX Npenaparis.

2 | KynbTMBYBAHHA MiKpPOOpPraHiamiB — npoAayLeHTiB GepMeHTIB rMOUHHUM 4
cnocobom. BM3HaUYeHHA amMinoniTMYHOI aKTUBHOCTI.

3aBgaHHA Ha CPC. AHania mMeToAMK BM3HAYEHHA aMINONITUYHOI aKTUBHOCTI
depMeHTHMUX Npenaparis.

3 | KynbTMBYBAHHA MiKpPOOpPraHiamiB — npoAyLeHTiB GepMEeHTIB rMOUHHUM 6
cnocobom. BM3HaUYeHHA OLYKPHOOY0i aKTUBHOCTI.

3aBaaHHA Ha CPC. AHani3 meToAMK BU3HAYE€HHA [HOKOAMiNa3HOI, Ma/ibTa3HOI,
OLLYKPHOHOYOI, I/TI0K030i30Mepa3HOi aKTUBHOCTEN GepMEHTHMX NpenaparTis.

4 | KynbTnByBaHHA 6a3naiomiLeTiB — NPOAYLLEHTIB OKMCOBAbHUX GEPMEHTIB 6
rMMOBUHHMM cnocobom. BU3HAYEeHHA aKTUBHOCTI MOHOMEHO/1-MOHOOCKUIeHasm Ta
KML-aKTUBHICTb.

5 | 3paya 3BiTiB 3 1abOPATOPHOro NPAKTUKYMY Ta 3aXUCT N1abopaTopHUX PobiT 2

20

Maamgopma ducmaHyiliHo20 HABYAHHA:
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Ona nigsueHHs edeKTUBHOCTI KOMYHiKaLii Ta MOMKAMBOCTEM AUCTaHLUIMHOT poboTH, Kpaworo
3aCBOEHHA MaTepiany HaBYa/NbHOI AUCUMUNAIHM BUKOPUCTOBYETbLCA E€NEKTPOHHA MowTa, naatpopma
OMWCTaHUiMHOro HaByaHHA «CiKopcbKu» Ha ocHoBi cuctemm Moodle Ta nnatdopma gna npoBeaeHHA
OHNaWH-3ycTpiveirt Zoom, abo Meet TOLLO, 33 LONOMOrOO AKUX:

- CMPOLLYETLCA PO3MILLEHHA METOANYHUX PEKOMEHAALIM Ta 0OMiH HaBYa/IbHUM MaTepianom;

- 3[iNCHIOETHLCA 3BOPOTHIM 3B"A30K 3i CTyAEHTaMM W00 HaBYa/IbHUX 3aBAaHb Ta 3MiCTy HaBYaNbHOI
ANCUMNNIHNY,

- NepeBipAKTLCA | OLHIOTHCA BUKOHAHI 3aBAAHHA;

- BeAeTbca 0b6/iK BUKOHAHHA CTyAeHTaMM MAaHy HaBYaNbHOI AMCUMNAIHW, AOTPUMAHHA rpadiky
NoAaHHA HaBYa/bHMX 3aBAaHb Ta iX OLLiHIOBAHHA.

6. CamocrTiitHa po6oTa cTyaeHTa

CamocrTiHa poboTa cTygeHTa (CPC) npoTArom cemecTpy BK/IOYAE:

- NOBTOPEHHSA NekuinHoro matepiany (18 roguH),

- TEeOpeTMYHMUI maTepian, BUHECEHWUI Ha CamMOCTiliHe onpautoBaHHA (18 roguH),

- niaroTtoBKa A0 34a4i nabopaTopHUX pobiT (10 rogmH),

- nigrotoBka 4o MKP (4 rognuu),

- HanucaHHA pedepaty (10 rogmH),

- niaroTtoBKa Ao 3aniky (10 roguH).

3aranom 70 roguH.

Y npoueci BUBYEHHA MaTepiany 3 gucumnniim «[MpomMmncioBa eH3UMONOTIAY» KiIbKiCTb ayaUTOPHUX
roAnH 3a NAaHOM CKIafa€ 61M3bKO OZHIEl TPETUHM Bifg, 3arasibHOl KiIbKOCTI HaBYa/ibHUX TOAUH, TOMY
CTYAEHTAM CANig, NepeHecTM aKUEeHT Ha CaMoCTiliHe onpauloBaHHA HaB4Ya/ibHOI MpPoOrpamu 3rigHo i3
HaBeEeHUM CMUCKOM niTepaTypu. Mpu UbOMY NEKUiMHI 3aHATTS nepeabdayatoTb CTUC/IUN BUKIAL YCiX
pO34iniB 3MiCTy, 3rigHO 3i CMUCKOM aKepen Aitepatypu.

OCKilbKM B paMKax NEeKUiMHUX 3aHATb HEMOXAMBO [eTaslbHO OCBITUTU BECb TEOPETUYHUM
maTepian, AesAKi po3ainn Ha NeKuiax HOCATb OrNsAA0BUIA XapaKTepy i ix NnornmbieHe BUBYEHHA BUHECEHE
Ha CaMOCTIHY poboTy.

1 | Tema 2.1. JonomixKHi poboTM B TEXHOANOFIT BUPOOHULTBA MIKPOOHUX DEPMEHTHUX
npenaparTis

MigrotoBKa noBiTpA AnA aepauii NpyM NOBEPXHEBOMY Ky/ibTUBYBaHHI. [liarotoska
noBiTpA ANA aepauii Npy rMMOUHHOMY KY/AbTUBYBaHHI.

2 Tema 2.2. MeToan KynbTUBYBAHHA NPOAYLEHTIB GepMeHTIB
BupouwyBaHHA NpoayLeHTiB pepMeHTIB Ha MeXaHi30BaHUX YCTAHOBKAX.

3 Tema 2.4. CywiHHA, oAeprkaHHA rotoBux ¢opm, cTaHAapTU3aUia PepMeHTHUX
npenaparTis
MikpobiosioriyHmit i GioXiMiYHMI KOHTPOIb BUPOOHMLTBA PepPMEHTHMX Npenaparis.

4 | Tema 3.1. OpepaHHA iMMOBiNizoBaHNX pepMeHTHUX Npenaparis.
Cnocobu ximiyHoi immobinisauii pepmeHTis.

5 Tema 4.1. AmMinoniTuuHi npenapatn. PepmeHTH, WO AitoTb Ha NEKTUHOBI PEYOBUHMU.
Tema 4.2. Llentononitnyri npenapatn. PepmeHTy, WO AerpaayroTb AirHiH.

OpepraHHA amiIoNiTUYHUX PepMeHTHMX npenapatiB. Oaep:KaHHA NEeKTONITUYHUX
depmeHTHUX npenapartie. Oaep)KaHHA UEeNNoNAITUYHMX GepMEHTHUX npenaparTis.
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TexHonorivyHi ocobanBocTi MiKPobHOT Aerpaaauii nirHiny.

6 | Tema 4.3. TlemiuentonasHi npenapatu. JlinoniTMyHi npenapati. Tema 4.4,
MpoTeonitTnyHi npenapatn. MpoOTeOoniTUYHI nNpenapaTh, WO BOAOAIKOTb 34aTHICTIO
3ropTyBaTh 6iNOK MOMIOKa (peHHiHONOAiIOHI npoTeiHasK).

OpeprkaHHA remiuentonasHmux GepmeHTHMX npenapatie. OgeprKaHHA NiNONITUYHMX
bepmeHTHUX npenapaTiB. OpgepaHHA  MIKPOOHMX npoTeiHa3. OpaeprkaHHA
MOIOKO3ropTytounx pepmeHTHUX Nnpenaparis.

7 Tema 4.5. lNpenapaty, WO MiIiCTATb [IOKO300KCMAa3y i KaTanady. PepmeHTH, Wwo
34IMCHIOIOTb  NEPEeKUCHE  OKUCHEHHA  MOJIIHEHACUYEHUX  XKUPHWUX  KUCNOT
(ninokcureHasa, npocTarnaHAiHCUMHTETa3a). MNpenapaTtu rNOKO30i30Mepasu.
Mpenapatu B-ranaktosngasu. MNpenapatm B-dpykTodpypaHosngasm

Tema 4.6. TexHonoria GepmeHTHUX NpenapaTiB 3 POC/IMH Ta OPraHiB i TKAHWH TBAPUH.
Opep)kaHHA npenapaTiB rNOKo300KeMAasn. OpepykaHHA npenapaTiB  KaTanasw.
CymicHe opepaHHA npenapaTiB [NOKO300KCMAA3M Ta KaTtanasu. OTpuMmaHHA
iMMObini3oBaHNUX OKWUCHIOBaNbHUX GepMeHTiB Ta iX 3acTtocyBaHHA. OpeprKaHHA
npenapatiB GepMeHTIB, LLO 34INCHIOITb NEPEKMUCHE OKUMCHEHHA Ainiais. OgeprKaHHA
npenaparTis rIOKO30i30Mepasu. OpeprkaHHaA iMmmobinizoBaHux
rNoKo30i30Mepusytounx npenapatis. OgeprkaHHA npenapaTis  [3-ranakrosnpgasu.
OpeprKaHHA Npenaparis, WO BONOAIKOTb IHBEPTA3HOK 34aTHICTHO.

OpepKaHHA NPOTEONITUYHUX GPEPMEHTHUX NPENapaTiB 3 TBAPUHHOT CUPOBUHMU.

MoniTnKa Ta KOHTPONb
7. NoniTMKa HaBYaAbHOI ANCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

Y CnUCKYy BUKOPUCTAHOI NiTepaTypyu NPU BUKOHAHHI iHAMBIAYaZbHUX CAaMOCTIMHUX 3aBAaHb
(pedepat) He fONYCKAETLCA BUKOPUCTAHHA POCIMCbKUX AXKepen.

BidgidysaHHA 3aHAMb

BiacyTHICTb Ha ayaMTOpHOMY 3aHATTI He nepeabayae HapaxyBaHHA WTpadHUX GaniB, OCKiNbKK
diHaNnbHUI PeNTUHTOBMIA 6an cTyaeHTa POPMYETHCA BUKAKOYHO Ha OCHOBI OLiHIOBAHHA pe3y/bTaTiB
HaBYaHHA.

MponyweHi KOHMponbHi 3axo0u

AKLLO KOHTPO/IbHI 3axoAM NPONYyLLEHI 3 MOBAa*KHUX NpPUYMH (xBopoba abo Baromi KUTTEBI
0b6CTaBMHM, 32 HAABHOCTI AOBIAKKU), CTYAEHTY HAAAETbCA MOX/IMBICTb BUKOHATU Li KOHTPOJIbHI 3axoam
NPOTArOM HaMbAMMKUYOTO TUMKHA.

CtyneHTam, AKi 63 NoBa*KHOT NPUUYMHKN Bynn BiacyTHIi Ha MKP, HaaeTbCss MOMK/INBICTb BUKOHAHHS
MKP Ha He 3annaHOBaHOMY 3aHATTI, a/ie B TAaKOMY pasi A0 pe3ynbTaTy byayTb 3acTOCoBaHi WTPadHi
6anu.

Mpasuna npusHayeHHA 3a00X04y8aAbHUX Ma wmpagHux 6anie

HanucaHHA Te3 3a pesynbtatamu pedepaTy +2 6anu;
HecBoeyacHuiM 3axmcT nabopaTopHUx pobit -1 6an;
HecBoevyacHe HaNMMCaAHHA YaCTUHU MOAY/IbHOTO KOHTPO/IO

6e3 NoBa*KHOT NPUYNHU -2 6anu;
HaaBHicTb nnariaty B pedeparti -1-5 6anis.

10



Mpomuncnosa eH3MMOOriA

AkademiyHa dobpoyecHicmob

MoniTMKa Ta NPUHUMNM aKagemiyHoi [obpoyecHOCTi BM3HayeHi y po3gini 3 Kopgekcy 4ecTi
HauioHanbHOro TexHIYHOro yHiBepcuteTy YKpaiHM «KWIBCbKUI MNONITEXHIYHWUI IHCTUTYT iMeHi Irops
Cikopcbkoro» https://kpi.ua/code.

Y BUNaaKy BUABNEHHSA akagemiyHoi HegobpoyecHocTi (nnariaty B IKP Towo) poboTa noBepTaeTbeA
Ha goonpautoBaHHA abo NoBHY NepepobKy Ta 3HIMarTbCA WTPadHi banun.

an BMKOHAHHI 3aBAaHb HeO6Xi,£I,HO HaBOAUTU CMUCOK NOCU1AHb Ha BMKOpMCTaHi Axepena, nporte
HE MOXHa BUKOPUNCTOBYBATU i mocmMnaTtmca Ha pOCiﬁCbKi AXXepena Ta gxXepeaa pOCiﬁCbKOIO MOBOHO.

8. Buau KOHTPOJIIO Ta peMTUHIOBa CUCTEMA OLIHIOBAaHHA pe3ybTaTiB HaB4YaHHA (PCO)

[Momoy4Huli KOHMPOsb: BUKOHAHHA, 0GOPMAEHHA Ta 3aXMUCT labopaTopHUxX pobiT, MKP y ABOX YacTMHaX.
KaneHdapHuli KOHMPOsb: NPOBOAUTLCA ABiYi Ha CEMECTP AK MOHITOPUHI MOTOYHOIO CTAHY BMKOHAHHA
BMMOT cunabycy.

Cemecmposuli KOHMPOb: 3aniK.

Ymosu OonycKy 00 cemecmpo80o20 KOHMPOK: 3apaxyBaHHA ycCix nabopaTopHUx pobiT, HanucaHHA
pedepaTy Ha NO3UTUBHY OL,iHKY, HanncaHHA YacTMH MKP, cemecTpoBuii peiTuHr binble 40 6anis.

B pamkax gucumnniHn «lpomucioBa eH3umosioria» nepeabayeHo nposeaeHHA oaHiei MKP, aka
NOAINAETLCA Ha 2 KOHTPO/IbHI poboTKn TpmBanicTio no 1 akaa. roguHu. MeTta NpoBeaeHHA KOHTPOJIbHUX
pobIT nosArae B nepesipuUi YMiHb CTYAEHTIB A0 3aCBOEHHA TEOPETUYHUX 3HaHb, HabyTUX BNPOAOBXK
BUBYEHHA KypCy.

Mepwa KOHTpo/bHA poboTa NpoBOAUTLCA MNiCAA OMNpPaLtoBaHHA HaBYa/JbHOrO MaTepiany 3a
po3ginamm 1 1a 2. [ipyra KOHTPO/IbHA pob0oTa NPOBOAMTLCA MiCAA ONPALLIOBAHHA HAaBYaIbHOrO MaTepiany
3a po3ginamun 3 Ta 4.

CtyaeHTam HagaoTbcs 6n1aHKM 3aBAaHb BMOPSAAKOBaHI 3a BapiaHTamu. KoxKeH BapiaHT MicTUTb
6 (4acTMHa 1) Ta 8 (Y4acTMHa 2) 3aBAaHb, WO OXOMNIOKTb TEMWU BUHECEHI Ha KOHTPOAbHY poboTy. s
NMCbMOBOr0 BUKOHAHHA 3aBAaHb CTyAeHTaM HaZa€eTbcA 1 akaa,. roa,.

KoHTposbHi 3aBaaHHA ana MKP Ta 40 3an1iKOBOT KOHTPO/IbHOT pob0TK HaBedeHi B goaaTtky 1.
Temu onsa BUKOHAHHA pedepaTy HaBeAeHi y JoAaTKY 2.

PelATUHr cTyaeHTa 3 AUCUUNAIHU CKNAAA€ETbCA 3 BaniB, AKi BiH oTpumye 3a:
1) BMKOHAHHSA Ta 3aXMCT YOTUPbOX KOMMNAEKCHUX NabopaTopHUX pobiT — 44 6anu;
2) HanucaHHA ABOX YaCTMH MOAY/IbHOI KOHTPONbLHOI Pob60TN (0aHA MKP noainseTbca Ha ABi KOHTPO/bHI
poboTn TpuBanicTio no 1 akaa. roauHi) — 28 6anis.
3) HanwucaHHs pedepaTy — 28 6anis

1. JNlabopartopHi poboTn

B Kypci nepeabayeHoO npoBeAEHHA YOTMPbOX KOMMEKCHUX nabopaTopHux pobit. KokHa
nabopatopHa poboTa Mae CBin BaroBuii 6an B 3a71€XHOCTI Bif, KiNbKOCTI 3aHATb | 06cAry po3paxyHKiB npu
odopMNeHHi pe3ynbTarTiB:

- BaroBuit 6an nabopatopHoi poboTtn Nel aopiBHIOE 5

(1 6an - BUKOHaHHA, 1 6an — 0bpobKa pesynbTaTi, 3 6anu - 3axXmcT);

- BaroBuit 6an nabopatopHoi poboTn Ne2 aopisHioe 15

(5 6anis - BUKOHaHHA, 5 6anis — 06pobKa pe3ynbTatis, 5 6anis - 3axucT);

- BaroBuit 6an nabopatopHoi poboTtn Ne3 aopiBHIOE 5

(1 6an - BUKOHaHHA, 1 6an — 0b6pobKa pesynbTatie, 3 6anu - 3aXmcT);

- - Barosui 6an nabopatopHoi poboTtn Ned gopisHioe 19

(5 6aniB - BUKOHaHHA, 9 baniB — 06pobKa pesynbTatis, 5 6anis - 3axucT).
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TaKMM YMHOM, MAKCMMa/IbHa KinbKicTb 6anis 3a nabopaTtopHi poboTn gopisHoe 5 + 15 + 5+19 = 44
6anu.

JNTabopaTopHi pob0oTM HE MOXKHA NPONYCKaTK 6e3 NOBAXKHUX NPUYMH.

Mpw nigTBepaXeHHi GakTy Nponycky NabopaTtopHoi pobOTU 3 NOBAXKHOI NPUYUHWU CTYAEHT MaE
3Mory BignpautoBaTM nponyweHy nabopaTtopHy poboTy, MNPOBIBWM YAOCKOHANEHHA AUAAKTUYHUX
MmaTepianis 3 AUCUUNNIHM aBO BUKOHABLUW NliTEPATYPHUIA NOLIYK i3 3a4aHOT TEMM.

Mpw nponycky NabopaTopHoi pob0oTM He3 NOBAXKHOI MPUUNHUN CTYAEHT BTPAYAE MOXKNBICTb Habopy
periTUHOroBmx H6anis 3a BUKOHAHHA nabopaTopHoi poboTu.

2. Mopay/ibHa KOHTPO/bHA poboTa

B Kypci nepenbayeHo npoBeAeHHs ABOX KOHTPO/IbHUX POo6iT. Barosuii 6an nepwoi KOHTPOAbHOI
poboTn 12 6ann, BaroBuii 6an Apyroi KOHTPOAbHOT poboTn 16 GaniB. MakcMManbHa KinbKicTb 6anis 3a
KOHTPONbHi poboTn AopiBHIOE 12 + 16 = 28 6anis.

KinbKicTb NUTaHb y nepuii KOHTPOJIbHIN pobOTi AopiBHIOE 6. MaKcMManbHa KinbkicTb 6anis 3a
BiANOBiAb Ha O4HE NUTAHHA AOPIBHIOE 2 6anu, KiNbKiCTb NUTAHb Y APYTiA KOHTPO/bHI POBOTI AOPIBHIOE
8. MakcumanbHa KinbKictb 6aiB 3a BiANOBiAb Ha O4HE NUTAHHA AOPIBHIOE 2 6ann, NPU LbOMY:

- «BiAMIHHO», NOBHa BianoBiab (He meHwe 90% noTpibHoi iHpopmau,ii) — 1,8 — 2,0 H6anis;

- «aobpe», OOCTAaTHbO MOBHa BianoBiab (He meHwe 75% noTpibHOI iHPopmauii), abo noBHa
BifgnoBiAb 3 HE3HAYHUMM HeToyHocTamn — 1,5 — 1,7 6anis;

- «3a[0BiNIbHO», HEMOBHA BiANOBIAb (He meHwe 60% NoTpibHOI iIHPOpPMaLLi) Ta HE3HAYHI NOMUAKMK
-1,2-1,4 6anis;

- «He3a[0Bi/IbHO», HE3a40BiNbHA BiANOBIAb (He BiANOBiAAE BMMOram Ha «3aa0BinbHO») — 0 6anis.

3. Pedepar

Barosuit 6an pedepaty — 28 banis.

- «BiAMIHHO», NOBHa BianoBiab (He meHwe 90% noTpibHoT iHpopmauii) — 25 — 28 6anis;

- «ao0bpe», AOCTaTHbO MOBHa BianoBiab (He meHwe 75% noTpibHOI iHPopmauii), abo noBHa
BiZINOBiAb 3 HE3HAYHUMU HETOYHOCTAMMU — 21 — 24 banis;

- «3a[l0BiIbHO», HEMOBHA BiANOBiIAb (He meHwe 60% NoTpibHOI iHbopMmau,ii) Ta HE3HAYHI NOMUAKK
—17 — 20 6anis;

- «He3a0Bi/IbHO», HE3a40BiNbHa BiANOBIAb (He BiANOBiAAaE BMUMOram Ha «3aA0BinbHO») — 0 6anis.

Cyma Barosux 6aniB KOHTPOJIbHUX 3aX0AiB NPOTArOM CEMECTPY CKIAAAE:
R=44 + 28 + 28 = 100 6anis
3p06yBaui, AKi BUKOHaNM BCi YMOBM AOMNYCKY A0 3aMiKy Ta MatoTb PEUTUHIOBY OLUiHKY 60 i 6inblie
6anis, OTPUMYIOTb BiAMNOBIAHY A0 HabpPaHOro pernTUHIY OLiHKY 6e3 A04aTKOBMX BUNPOOYBaHb.
CTyaeHTW, fAKi HaNpUKiHUI cemecTpy MatoTb PEUTUMHr meHwe 60 6aniB, a TaKoX Ti, XTO Xou4e
NiABULLMTY OLIHKY, BUKOHYIOTb 3a/1iKOBY KOHTPOIbHY poboTy. Mpn uboMy OLiHKA, OTPMMaHa B cEMecTpi,
aHY/OETLCA, | CTYAEHT OTPMMYE OLHKY 3a pe3y/ibTaTaMM HanucaHHs 3a1ikoBoi poboTu.

3anikoBa KOHTpoabHa poboTa - 100 banis.
Binet cknapaeTbea 3 5 nUTaHb, AKi oujiHoTbLES No 20 6anis (5 x 20 = 100 6anis):
- «BiAMIHHO», NOBHa BianoBiab (He meHwe 90% noTpibHOT iHbopmau,ii) — 18-20 6anis;
- «4obpe», AOCTAaTHbO NOBHA BiANoOBiAb (He meHwe 75% noTpibHoi iHbpopMmaLuii), abo Bignosiap 3
He3HaYHUMM HeToYHoCcTAMU — 17-15 banis;
- «3a40BiNbHO», HenoBHa BignoBiAb (He meHwe 60% nOTPiIGHOI iHPOpMaLii) Ta He3HayHi
nomunkn — 12-14 6anis;
- «He3aJ0BiNIbHOY», He3aA0BiNbHa Bianosiab — 0 6ani..
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Mpomuncnosa eH3MMOOriA

Cyma 6aniB 3a KOXKHe 3 N'ATU 3anuTaHb 3a71iKOBOI KOHTPOAbHOI PO6OTM NEepPeBOANTLCA A0 3a/1iKOBOI

OLLiHKM 3rigHo 3 Tabanueto:

Tabanya BiaNoOBIAHOCTI peMTUHroBUX H6aniB OLiHKaM 3a YHIBEPCUTETCHKOO LKA/IOoH0:

Kinbkicmoe 6anie OuiHKa
100-95 BiamiHHO
94-85 [yxe pobpe
84-75 HAobpe
74-65 3a40Bi/IbHO
64-60 JocTaTHbo
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymOBM A0MNYCKY He pgonyuweHo

Po6ouy nporpamy HaB4YanbHOI gucumnaiim (cunabyc):

CknageHo 3aBigyBayem Kadeapu npomucsioBoi biotexHosorii Ta 6iopapmauii, K.T.H. Moniwyk BaneHTUHOWO

HOpiisHotO

YxBaneHo Kadeapoto npomucnosoi biotexHonorii Ta biopapmauii(npotokon Ne 16 Big 26.06.2025 p.)

NoroaykeHo MeToan4yHO KoMicieto paKynbTeTy bioTexHonorii i 6ioTexHiku (npoTokon Ne 6 Big 30.06.2025 p.)
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Mpomuncnosa eH3MMOOriA

Jopatok 1
KoHTpoAbHI 3aBAAHHA A1 KOHTPO/IbHUX pObiT
3 gucuunninm «Mpomucnosa eH3MMONOrIA»

3aBgaHHA ana MKP yactnHa Nel
Po3gin 1. OcHoBM eH3umonorii

Tema 1.1 Betyn go npegmerty

[aTh OLiHKY MOHATTIO «TexHo/oria GepMeHTHUX NpenapaTiB». BU3HAYMTM OCHOBHI 3aga4i AUCUUNAIHK
«pomuncnosa eH3nmonoria».

MpoaHanisyBaT cyvyacHi TeHAEHLiT PO3BUTKY TEXHONOTiT GEePMEHTHMX NpenaparTis.
Bu3Haunt nepesarm ¢epmeHTIB nepes XimiYHMMK KaTanisaTopamu.

MpoaHanisyBaTn Cy4acHMM CTaH PO3BUTKY NPOMMUCAOBOI eH3MMONOTii B YKpaiHi.
MpoaHanisyBaTn Cy4acHMMN CTaH PO3BUTKY MPOMMUCIOBOT EH3MMONOTIT B CBITi.
BW3HauMTN OCHOBHI pepMeHTHI npenapaTn NpeAcTaBAeHi Ha CBITOBOMY PUHKY.
BU3HAuMTK ranysi BUKOPUCTAHHA GepMeEHTHMX NpenaparTis.

[aTu OLiHKY POCANHHIN CUPOBUHI, AK Axkepeny oaeprKaHHs GepMeHTHUX NpenaparTis.
[aTn OUiHKY TBAPUHHIN CUPOBUHI, AK AxKepeny oaeprkaHHA GepMeHTHUX Npenaparis.
[aTn OUiHKY MiKpoOopraHiamam, K AXKepeny oaepHaHHA pepMeHTHUX Npenaparis.

Tema 1.2. Byaosa, mexaHi3m gii pepmeHTiB, Knacudikauia i HomeHknatypa pepmeHTiB
MpoaHanizyBaty 6yaosy GepmeHTiB.

[aTn OuiHKY MexaHi3my aii pepmeHTis.

[aTtn ouUiHKY TepMonabinbHOCTi pepmeHTiB.

MpoaHani3yBaTh 3aneKHicTb Ail pepmeHTIB Bif, 3Ha4YeHHA pH cepenoBuLa.

O6rpyHTyBaTh cneymdivHicTb gii depmeHTis.

MpoaHanisyBaTn YyTAMBICTb PEPMEHTIB 40 aKTUBATOPIB Ta iHribiTOpIB.

O6rpyHTYBaTN TPMBia/IbHY HOMEHKNATYPY PEepMEHTIB.

O6rpyHTYyBaTH paLioHaibHy HOMEHKNATYPY GepMEHTIB.

Ob6rpyHTyBaTV HOMEHKNATYpy pepmeHTiB NobyA0BaHY Ha CYyTO HAYKOBMX NPUHLMNAX.

MpoaHanisyBaTu cyvyacHy Knacudikauito bepmeHTiB.

PO3KPUTU MNPUHUMNM  HOMEHKNATYypU QPepmMeHTHUX npenapaTtiB, AKOK ONepylTb HA TepeHax
NOCTPaAAHCLKOro NpocTopy.

Poswwndpysatm iHaekeun 2, 3, 10, 15, 20 B HazBax GpepMEHTHMX NpPenapaTiB 3ri4HO HOMEHKAATYPU, AKOLO
onepyrTb Ha TepeHax NocTpaaAHCbKOro NpocTopy.

[laTV OLiHKY NOHATTIO KOANHULA KiNbKOCTi / aKTUBHOCTI GepMeHTy».

MopiBHATM 0AMHUL KiNbKOCTi / akTUBHOCTI hepmeHTy BBeaeHi B 1961 p. Ta 1973 p.

[aTh OUiHKY NOHATTIO KOHLEHTPaLiA depmeHTy B NeBHOMY pepMeHTHOMY npenapari».

[aTh OUiHKY NOHATTIO «OAMHULUS aKTUBHOCTI GepMeHTHOro npenapaTy».

Po3pain 2. OCHOBHiI TeXHONOTiYHI eTann BUPOOGHULTBA MIKPOBHUX pepMeHTHUX Npenapartis

Tema 2.1 lonomixkHi po60TH B TeXHONOrii BUPOBHULITBA MiIKPOBGHUX pepMeHTHUX Npenaparis

[aTtu oujiHKy cnocobam 36epiraHHA BUXIAHMX WTaMiB NPOAYLEHTIB pepMeHTiB.

Kopuctytounce cxemoto 1 BKasaTM Ha3By Mpouecy, po3wndpyBaTM MO3HAYEHHA Ha CXemi,
npoaHanisyBatM npouec. OMPUMAHHA [N0BEPXHEB020 MOCIBHO20 Mamepiany 0714 N08epxHe8020
KynbemueyeaHHsA (KroeemHuli crnocib).

14



Mpomuncnosa eH3MMOOriA

Kopuctytounce cxemoto 2 BKa3aTM Ha3By npouecy, po3wudpyBaTM MNO3HAYEHHA Ha CXeMi,
npoaHanisysatn npouec. OMPUMAHHA [10BEPXHEBO20 MOCIBHO20 Mamepiany 0714 [M08epPXHE8020
Ky/nbmugy8aHHA (Ha MeXaHi308aHUX yCMAHOBKAX).

Kopuctytounce cxemoto 3 BKasaTM Ha3By npouecy, po3wndpyBaTM MNO3HAYEHHA Ha CXeMi,
npoaHanisyBatn npouec. OMpPUMaHHA MiuyenianbHoi macu 2aubUHHUM crnocobom 0414 MosepxHEBO20
Kyabmugy8aHHH.

Kopuctytounce cxemoto 4 BKasaTM Ha3By npouecy, po3wndpyBaTM MNO3HAYEHHA Ha CXeMmi,
npoaHanisyBatM npouec. OMPUMAHHA 21UbUHHO20 MOoCiBHO20 Mamepiany 0AA8 2nUbUHHO20
Kynbmuegy8aHHH.

[aTh OUiHKY A03YBAHHIO Ta BIKOBMM XapPaKTEPUCTMKAM MOCIBHOrO MaTepiany NpoayLeHTiB GepMeHTiB.
O6rpyHTYBaTK CKNAL NOXUBHUX CEPELOBULL ANA KYNbTUBYBAHHA NPOAYLEHTIB depMeHTiB.

BU3HAUMTN yMOBM NPUrOTYyBaHHA MOXUBHUX CepefoBULL ANA KYNbTUBYBAHHA NPOAYLLEHTIB GepMeHTiB.
Bu3HaunTn ymoBM cTepunisaLii NOXXMBHUX cepefoBULL, i anapaTypu B GepMeHTHIN NPOMUCIOBOCTI.
MpoaHanisyBaTM cnocobm o4MCTKM i cTepwunizauii nosiTpa B depmeHTHIN npommncaoBocTi (NiarotoBka
noBiTpA 4NA aepauii Npn KyAbTUBYBaHHI, PinbTpylodi maTepianun, OYMCTKA BiAMNpPaLbOBaHOro NOBITPA,
niAroToBKa NOBITPA 418 aepau,ii BUPOOHNUNX NPUMILLEHD).

[aTn OUiHKY PO3BUTKY NOBEPXHEBOI KYNbTypU NPOAYLEHTY PepMeHTy NpU Pi3HMUX 3HAYEHHSAX BOJIOTOCTI.
[aTtn ouUiHKY npouecy aepauii Npy KynbTUBYBaHHI nNpoayueHTiB depmeHTiB (MeTa npouecy, ¢asm pocty
MiKpoCKoniYyHMX rpmbis, aepauia npyu rMMOUHHOMY KyNbTUBYBaHHI).

[JaTtn ouiHKy BennuuHi pH cepepgosuwa, Temnepatypi Ta TPWUBANOCTI Ky/NbTMBYBAHHA MNPOAYLEHTIB
depmeHTiB.

Tema 2.2 Metoau Ky/NibTUBYBaHHA NPOAyLEHTIB pepmeHTiB

[aTn OUiHKY KOBETHOMY Cnocoby BMpOLWYyBaHHA NpoayLeHTiB ¢$epmeHTiB (onuMc KioBeTM, onuc
BUPOLLYBa/IbHOI KamepWu, rpadik poboTn kKamepu).

MpoBecT MOpPiBHAHHA cnocobiB MNOBEPXHEBOrO  KyAbTUBYBAHHA MPOAYLEHTIB depmeHTiB B
MeXaHi30BaHMX YyCTaHOBKax (yctaHoBkM [keddpica, AHaepkodnepa, BanepwTenHa, 4ewCbKOro
BUPOOHULITBA).

Kopuctytounce cxemoro 5 BKasaTuM Ha3By Mpouecy, po3wndpyBaTM MO3HAYEHHA Ha CXemi,
npoaHanisyBaTv npuHUMnN poboTu. YemaHoska Conosliosa (Pocis).

Bu3sHaunTtn nepesarv rMBMHHOIO KyNbTUBYBAHHA NPOAYLEHTIB pepmeHTiB nepes NOBEPXHEBUM.
Kopuctytounce cxemoto 6 BKasaTM Ha3By npouecy, po3wudpyBaTM MNO3HAYEHHA Ha CXeMi,
npoaHanisyBaTh npouec. TexHosa102iYHa CXemMa rosepxHe8020 Kysbmusy8aHHsA (KroeemHuli crocib).
Kopuctytounce cxemoto 7 BKasaTM Has3By npouecy, po3wudpyBaTM MNO3HAYEHHA Ha CXeMi,
npoaHanisyBatu npouec. TexHosn02iYHa cxema 2AUbUHHO20 Kybmuey8aHHH.

Tema 2.3 MeTogu BUANEHHA | OUNCTKU PepMeHTHUX npenaparis

MpoaHanisyBaTn NPUHLMMNOBY CXEMY OAepPHKaHHA PePMEHTHUX NPenapaTiB 3 NOBEPXHEBUX KYAbTYP.
MpoaHanisyBaTn NPUHLMMNOBY CXeMY OAePKaHHA PepMEHTHUX NpPenapaTiB 3 IMNOUHHUX KYNbTYp.

[aTtn ouiHKy cnocobam ogeprKaHHA HEOUYULLLEHUX GepMEHTHMX NpenaparTis.

MpoaHanisyBaTn cnocobu OYMUCTKM KyNbTYPabHOI PIANHM NPOAYLEHTIB GepPMEHTIB Big TBEPA0i 3aBUCI.
[aTn ouUiHKY npouecy eKkcTparyBaHHsA GepMeHTIB 3 MOBEPXHEBUX KY/bTYP.

[aTu OUiHKY npouecy KOHUEHTPYBAHHA PepPMEHTHUX PO3UYNHIB METOLOM BaKyyM-BMMNAPIOBAHHS.
MpoaHanisyBaTn Knacudikauito mMemObpaHHUX METOAIB OYUCTKM | KOHUEHTPYBaHHA GepMEeHTHUX
PO34UHIB.

[aTun OoUiHKY Aiani3y Ta enekTpodianisy, AK METoAaM OYUCTKM | KOHLEHTPYBAHHA GEePMEHTHUX PO3YMHIB.
[aTtu ouUiHKy yabTpadinbTpauii, AK METoAY OYUCTKU i KOHLEHTPYBAHHA GepMEHTHUX PO34MHIB (NepeBsaru,
pyLwWiliHa cnna npouecy, BUMOrmM 4o membpaH, maTepian membpaH, aHi30TPONHI MembpaHu).

15



Mpomuncnosa eH3MMOOriA

[aTn ouiHKy ynbTpadinbTpauii, AK MeTo4y OYUCTKM i KOHLEHTPYBAHHA GEPMEHTHUX PO3YNHIB (MOHATTS
»MembpaHHMiA anapat’, BMMOrM [0 MeMOpPaHHWX anapaTiB, KOHCTPYKLii ynbTpadinbTpaLiiHMx
anaparis).

Kopuctytounce cxemoto 8 BKasaTM Ha3By npouecy, po3wndpyBaTM MNO3HAYEHHA Ha CXeMi,
NpoaHanisyBaTM MpUHUUN Aii YCTaHOBKW. YaempagpinempayiliHa ycmaHOBKA i3 3aCmMOCYy8AHHAM
diagpinempayii.

[aTn ouiHKY meToay OcagKeHHA GepPMEHTIB OPraHiYHMMM PO3YUHHUKAMMU.

Kopuctytounce cxemoto 9 BKasaTM Ha3By npouecy, po3wudpyBaTM MNO3HAYEHHA HA CXeMi,
NpPOoaHani3yBaT NPUHLMN Al YCTAHOBKW. YCMAHOBKA 019 0CaOHeHHA hepmeHmis.

[aTtn ouiHKY meToay ocagKeHHA GepMeHTiB BUCOKOKOHLEHTPOBAHMMM PO3YMHAMM CONEN.

[aTn ouiHKY meToAy OCagKeHHA pepMeHTIB OpraHiYHUMKU NoaiMmepamm Ta iHWKUMKM pevyoBUHaAMK. [aTn
OLiHKY MeToAy OCaaKeHHA GepMeHTIB WAAXoM BUBIpKOBOI AeHaTypal,ii.

[aTtn ouiHKy meToay ioHOOBMiHHOT XpomaTorpadii depmeHTis.

[aTtn ouiHky meToay adiHHOT agcopbuiHoi xpomaTtorpadii bepmeHTiB.

[aTn ouiHKY meToay NiraHAo006MiHHOT XpomaTorpadii depmeHTiB.

[atn ouiHKky metoay xpomatorpadii depmeHTiB Ha dpapbosaHux agcopbeHTax. [aTn OUiHKY meToay
imyHoazcopbuii pepmeHTiB.

[aTtu ouiHKy meToay renb-dinbTpaLii depmeHTis.

Tema 2.4 CywiHHA, oaepKaHHA rotoBux popm, cTaHgapTU3aLia pepmeHTHUX Npenaparis

[aTn OUiHKY MeToay BaKyyM-BUCYLIYBaHHA pepMeEHTHUX Npenaparis.

[aTt ouiHKy meToay cybnimauinHoro BucywyBaHHA pepMeHTHUX NpenaparTis.

[aTn OuiHKY MeToAy PO3NWIOBANbHOIO BUCYLLYBAHHA GepMEHTHUX NpenaparTis.

[aTv OUiHKY MeToAy MiKpOKancy/loBaHHSA GepMeHTHUX NpenaparTis.

[aTh OuUiHKY MeToAy rpaHyNtoBaHHA GepMEHTHMX Npenapari..

[aTv ouiHKY npouecy cTaHaapTM3aLii GepmeHTHUX npenaparis.

[aTtn ouiHKy onepauiam mikpobionoriyHoro i 6ioximiyHOro KOHTPOAO Npu BUPOBHMUTBI GEepMEHTHUX
npenapartis.

3aBaaHHA ana MKP yactuHa Ne2

[Jatn BM3Ha4yeHHs immobinizoBaHomy depmeHTy. JaTtm 3aranbHy OLIHKY Hociam ana immobinisau,ii
depmeHTiB.

MpoaHanisyBaTn opraHivyHi nonimepHi Hocii ans immobinisauii pepmeHTis.

MpoaHanisyBaTn NpUpPoaHi nonicaxapmnaHi Hocii ans immobinisauii pepmeHTis.
MpoaHanisyBaTn CUHTETUYHI OpraHivyHi Hocii gna immobinisauii pepmeHTis.

MNpoaHanisyBaTn HeopraHivHi Hocii ana immobinisauii pepmeHTiB.

MNpoaHanisyBaTH 3LLMBAKOYI AareHTH, AKi BUKOPUCTOBYHOTb B MPaKTULi imMobinisau,ii pepmeHTiB.
[aTn KOpPOTKY OLiHKY meTogam immobinisauii depmeHTiB.

[aTtn ouiHKy meToay aacopbuiHoi immobinisauii depmeHTiB.

[aTh OUiHKY MexaHiYHUM MmeToaam immobinisauii pepmeHTis.

[aTtn ouiHKY XiMiYyHMM meTodam immobinizauii pepmeHTiB.

MpoaHanisyBaTn BNAcTMBOCTI iMMObinisoBaHnx pepmeHTHUX NpenaparTis.

O6rpyHTYBaTU rasysi BUKOPUCTAHHA IMMOGINi3oBaHNX pepMEHTHUX Npenapari..

[laTn OUiHKY rany3am BUKOPUCTAHHA aMiNoNITUYHUX pepMeHTHUX Npenaparis.

[laTn OUiHKY AXKepenam OTPMMAHHA aminas.

MpoaHanisyBaTu cybCcTpaTh aminas.

MpoaHanisyBaTn mexaHi3am Ajii i BNaCTMBOCTI aminas.
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[aTh OUiHKY MeToZaM oAepKaHHA aMiNoNITUYHMUX GepMEHTHUX NpenaparTi..

[laTh OUiHKY rany3am BUKOPUCTAHHA NEKTONITUYHUX GepMeHTHUX Npenaparis.

[aTn OUiHKY Axepenam NeKTONITUYHUX PePMEHTIB.

MpoaHanisyBatn cybcTpaT NEKTONITUYHUX GEPMEHTIB.

MpoaHanizyBaT mexaHi3m gjii i BAaCTUBOCTI NEKTUHA3.

[aTn OUiHKY MeToAaM oAepKaHHA NEKTONITUYHUX GepMEeHTHMX NpenaparTi..

[laTn OUiHKY rany3am BUKOPUCTAHHA LEeNONONITUYHUX GePMEHTHMX NpenaparTi..

[aTu OUiHKY Axepenam oAepXKaHHA Lentonas.

[aTn ouiHKy cybcTpaTam Lentonas.

O6rpyHTyBaTM MexaHi3m fAji i BNacTMBOCTI Lentonas.

[laTh OUiHKY MeToAaM oAepKaHHA LeNtoNoNiTUYHUX GepMeHTHUX Nnpenaparis.

MNpoaHanisyBaTn NepcnekTUBU BUKOPUCTAHHA GEPMEHTIB, AKI AerpagytoTb AirHiH.

MpoBecTn NopiBHAHHA ArKepen GEepPMEHTIB, WO AEerPaAYHOTb JiTHiH.

MNpoBecTn aHani3 cybcTpaTie GpepMeHTIB, LLO AerpagytoTb AirHiH.

MpoaHanisyBaTn MexaHiamu aji bepmeHTiB, SKi 6epyTb y4acTb y Npoueci gerpagaLii AirHiHy.
O6rpyHTYBaTN TEXHONOTIYHI 0COBMBOCTI MiKPOOHOI Aerpagauii nirHiHy.

MpoaHanisyBaTu ranysi BUKOPUCTaHHA remiuentoniasHnx pepmMeHTHUX npenaparis.
MpoaHanisyBatn axepena oTPUMAHHA remilentonas.

[aTtu ouiHKy cybcTpaTam remiuentonas.

PO3KpUTU MexaHi3m i i BNacTMBOCTI GepMeHTiB, LLO Tigpoi3yoTb remilentonosmu.

[aTu OUiHKY MeToZaM OAEePKaHHS reMilentosiasHux GepMeHTHUX Npenaparis

MpoaHanizyBaTv NepCcneKkTMBM BUKOPUCTAHHA NINONITUYHUX GePMEHTHMX NpenaparTis.

[aTtn ouUiHKY AXKepenam OTPUMAHHA ninas.

MpoaHanisyBaTn mexaHiam Aaii i BNacTUBOCTI slinas.

[aTn OUiHKY MeToZaM OAEePKaHHS NiNONITUYHNX PePMEHTHUX NPenaparis.

[aTu OUiHKY rany3fam BUKOPUCTAHHA NPOTEONITUYHMX GEePMEHTHMX NpenaparTis.

MpoaHanisyBatn axepena oTPUMaHHA NpoTeiHas.

MpoaHanisyBaTn MexaHi3m Aii i BIaCTMBOCTI NpoTeiHa3s (Knacudikalis, xapakTepucTnka nentmaas).
MpoaHanisyBaTn MexaHi3m Aii i BJaCTUBOCTI NpoTeiHa3 (Knacudikalis, xapakTepucTuKa npoTeiHas).
[aTh OUiHKY MeToZam oAeprKaHHA MiKPOOHMX NpoTeiHas.

[aTn OUiHKY rany3am BUKOPUCTAHHA MONOKO3ropTytounx GpepmMeHTHMUX Npenaparis.
MpoaHanizysBaTu Axkepena OTPUMAHHA MOIOKO3rOpTYOUMX GEPMEHTHUX NpenaparTis.
MpoaHanisyBaTn MexaHi3m 4ii i BAaCTUBOCTI MONOKO3ropTytouMx GepMeHTHUX NpenaparTis.

[aTn OUiHKY MeToAaM oaepKaHHA MOIOKO3ropTytoumx GepmMeHTHUX npenaparTis.
MpoaHanisyBaTn ranysi BMKOPUCTAHHA (ePMEHTHUX NpenapaTis, AKi MICTATb [/IHIOKO300KCUAA3Y |
KaTanasy.

[aTu OUiHKY Axepenam oaepKaHHA rIOKO300KCUAa3mM i KaTanasu.

MpoaHani3yBaT MexaHi3m i i BAaCTMBOCTI IMOKO300KCKOA3M.

MpoaHani3yBaT MmexaHi3m gii i BAaCTMBOCTI KaTanasu.

MpoaHanisyBaTu ranysi BUKOPUCTaHHSA GepMEHTIB, AKi 34iMCHIOITb NEPEKNCHE OKUCHEHHA NiniaiB.
MpoaHanisyBaTu gxepena pepMeHTiB, WO 34INCHIOTb NePEKUCHE OKUCHEHHS Ninigis.
MpoaHanisyBaTM mexaHiam aji GepMeHTiB, AKi 34iACHIOTb NEPEKNUCHE OKUCHEHHSA Niniais (ninokcureHas,
Mr-cnHTetas).

MpoaHanisyBaTu ranysi BUKOPUCTaHHS GepMeHTHUX NpenapaTiB rMKo30i3oMepasu.
MpoaHanizyBaTu axkepena ogeprKaHHA rNIOKO30i30Mepasu.

MpoaHanisyBaTn mexaHi3am Aaii i BNaCTUBOCTI FHOKO30i30Mepasu.

MpoaHanisyBaTu ranysi BUKOPUCTaHHA GepMeHTHUX NpenapaTiB B-ranakrosngasmu.
MpoaHanisyBaTn AxKepena oAeprKaHHA B -ranaktosngasu.
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MpoaHanisyBaTn mexaHi3m 4ii i BNacTMBOCTI B -ranaktosnaasu.

MpoaHanisyBaTu ranysi BUKOPUCTaHHA GepMeHTHUX NpenapaTis B-dpyKkTodpypaHo3naasu.
MpoaHanisyBatn axepena oaeprKaHHA B -dpyKkTodpypaHo3naasu.

MpoaHanizyBaTM mexaHiam gii i BnactmeocTi B -dpykTodypaHo3maasu.

[aTn ouiHKY Npouecy oTPUMaHHA GepMeHTHUX NpenapaTiB 3 POCIMHHOI CUPOBUHMW.

[aTn OuiHKY NpoLecy oTPMMaHHA GepMeHTHUX NpenapaTiB 3 TBAPUHHOI CUPOBUHM.

[aTv OLiHKY NPOTEONITUYHUM GepPMEHTHUM NpenapaTam 3i CIN30BOT 060NIOHKN CBUHAYUX LLNYHKIB.

[atn OuiHKY npoTeonitTMyHMm GepmMeHTHMM npenapatam i3 nigWwayHKOBOI 3an03M BEMKOI poraToi
Xynoou.

[laTv OLiHKY NPOTEONITUYHUM hePMEHTHUM NpenapaTaMm i3 Cim’AHMKIB BEMKOT poraTtoi xyaobu.

3pa3oK MOAY/IbHUX KOHTPO/IbHUX PO6IT
MoaynbHa KOHTpObHA poboTa 1

3 aucumnaiim «MpomucnoBa eH3UMONOrIAN
BapiaHT 1

Mpi3BuLLe, im’sa, No-6aTbKOBI

1. [atM OUiHKY NOHATTIO «TexHonoria ¢gepmeHTHUX npenapatie». BU3HAUMTM OCHOBHI 3apavi
ancumnniim «fpomucaosa eH3UMONOoriA».

2. [atu ouiHKy TepmosabinbHOCTi pepmeHTiB.

3. [1aTu OUiHKY NOHATTIO KKOHLEHTpaLia ¢epmeHTy B neBHOMY pepmeHTHOMY npenaparTi».

4. KopucTytoumcb cxemot 5 BKasaTM Has3By npouecy, po3wndpyBaTM MO3HAYEHHA Ha CXEMi,
npoaHanisysaTv NpMHUMN poboTH.

5. MpoaHanisyBaTn cnocobu OYUCTKU KYyAbTypPasibHOI PiAMHM NPOAYLEHTIB depMeHTiB Bia, TBepaoi
3aBUCI.

6. [aTu ouiHKy meToAy ioHOOBMIHHOT XpomaTtorpadii depmeHTis.

MoaynbHa KOHTpOAbHA poboTa 2
3 aucuunninm «Mpomucnosa eH3INMONOTIA»
BapiaHT 1

Mpi3BuLLe, im’A, NO-6aTbKOBI
1. [atn BM3Ha4YeHHA immobinisoBaHoMy depmeHTy. [JaTh 3aranbHy OLiHKY HOCiamM gna immobinizauii
depmeHTiB.
Ob6r'pyHTYBaTU ranysi BUKOPUCTaHHA iIMMOGiNnisoBaHMX pepMeHTHUX Npenaparis.
[aTu OUiHKY rany3am BUKOPUCTAHHA LUENI0NITUYHMX GepMEHTHUX NpenaparTis.
MpoaHanisyBaTh gxepena OTPUMAHHA remiLentonas.
MpoaHanisyBaTM mexaHi3m Aji i BnacTMBOCTI NpoTeiHas (Knacudikauin, XxapakTepucTuKa npoTteiHas).
MpoaHanisyBaTu axepena pepMeHTiB, WO 34iNCHIOITb NePEKMCHE OKMCHEHHA NinigiB.
MpoaHanisyBaTu ranysi BUKOPUCTaHHS GepMeHTHUX NpenapaTis B-dpyKTodypaHo3naasm.
[aTn ouiHKY NPOoTeoNiTUYHMM GepMEHTHUM NpenapaTam i3 NigLwayHKOBOI 3271031 BEIMKOI poraToi
Xyao6u.

O NV A WN
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Jopatok 2
MNepenik Tem pedepary

1. AminonitnuHi pepmeHTHI npenapaTtu
1.1. a-Aminasa (a-1,4-rntoKkaH-4-rnoKaHorigponasa, Ko 3.2.1.1)
1.2. B-Aminasa (o-1,4-rntokaHmanbrorigponasa, Ko 3.2.1.2)
1.3. Tnokoaminasa (a-1,4-rnokaHraokorigponasa, Ko 3.2.1.3)
1.4. NynnynaHasa (nynnynaH-6-rntokaHorigponasa, K 3.2.1.41)
1.5. I30aminasa (rnikoreH-6-rntokaHorigponasa, K 3.2.1.68)
1.6. o-Inokosmnaasa (o-D-ratokosmarntokorigponasa, Ko 3.2.1.20)
1.7. [OekctpaHasa (1,6-o-D-rntoKaH-6-rntokaHorigponasa, K@. 3.2.1.11)
1.8. UuKnoaekcTpuHraoKaHoTpaHcoepasa (LUIT-asa) (1,4-a-D-rntokan-4-o-(1,4-0-rn0KaHO) -
TpaHcdepasa (uuKnisytoya), Ke 2.4.1.19)

2. depmeHTH, Lo Ail0Tb HA NeKTUHOBI PeYOBUHU
2.1. NeKTnHecTepasa (nektuarigponasa nexktmHis, Ke 3.1.1.11)
2.2. MoniranakTypoHasa (noniranakTypoHig rnikaHorigponasa, K@ 3.2.1.15)
2.3. EK3ononiranakTypoHathiasa (noni (1,4-o-D-ranaktypoHia) eksoniasa, K® 4.2.2.9)

3. UentononitnyHi pepmeHTHIi Nnpenapatm
3.1. EHpo-1,4-B-rntokaHaza  (1,4-(1,3:1,4)-B-D-rntokaH-4-rnoKkaHorigponasa,  eHAOI/1I0KaHa3a,
uentonasa, Ko 3.2.1.4)
3.2. Ek30-1,4-B-rntoko3npgasa (1,4-B-D-rnoKaHrntokorigponasa, K® 3.2.1.74)
3.3. Uenob6iorigponasa (1,4-B-D-rntokaHuenobioriaponasa, Ke 3.2.1.91)
3.4. B-rntoko3maasa (B-D-rntokosmnarntokorigponasa, Ko 3.2.1.21)

4. depmeHTH, WO AerpagytoTb NirHiH
4.1. JlirHiHasa (guapuanponaHoKcureHasa, H,0; - 3an1eKHa oKcureHasa, JlirHiHnepokcmaasa)
4.2. JakKkasa (n-gudeHon : KuceHb okcnaopeaykrasa, Ke 1.10.3.2)
4.3. TwuposunHasza (MoHodeHON-MOHOOKCcUreHasa, Kd 1.14.18.1)
4.4. Mn** 3anexHa nepokcmaasa (aoHop : H,O,-okcuaopeaykrtasa, Ke 1.11.1.7)

5. TemiuyentonasHi pepmeHTHi npenapartu. B-D-InokaHasm
5.1. Enpo-1,3-B-rnoKaHasa (1,3-B-D-rntokaHrntokaHoriaponasa, famiHapuHasa, Kd 3.2.1.39)
5.2. JNixenasa (1,3-1,4-B-D-rnokaH-4-raoKaHorigponasa, Ko 3.2.1.73)
5.3. EHpo-1,6-B-rntoKkaHasa (1,6-B-D —rntokaHrntokaHorigponasa, K$ 3.2.1.75)
5.4. Enpo-1,2-B-rntoKaHasa (1,2-B-D-rntokaHrntokaHorigponasa, K 3.2.1.71)

6. TlemiuentonasHi pepmeHTHi npenapaTtu. B-KcunaHasm
6.1. EHao-1,4-B-Kcunana3sa (1,4-B-D-kennaHkeunaHorigponasa, K® 3.2.1.8)
6.2. EHoo-1,3-B-KcmnaHasa (1,3-B-D-kennaHKkeunaHorigponasa, KemnaHasa, Ko 3.2.1.32)
6.3. EK30-1,4-B-kcunosmngasa (1,4-B-D-KcunaHKeunorigponasa, Kcunobiasa, [B-kcunosmpasa, Ko
3.2.1.37)

7. lemiuentonasHi pepmeHTHIi npenapatu. B-rawKo3naasm
7.1. Uenobiasa (B-D—rntokosuarntokorigponasa, reHumobiasa, amiraanasa, Ko 3.2.1.21)
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8. JlinonitMuHi pepmeHTHI Nnpenapartu
8.1. Tpwaumnrniueponninasa (Tpuaunnrniveponaymnrigponasa, ninasa K@ 3.1.1.3)

9. MpoTteoniTMuHi ¢epmeHTHi nNpenapaTt, WO BOJIOAIIOTb 3[aTHICTIO 3ropTyBaTuM b6INIOK MOJIOKA
(peHHiHONOAI6HI NpoTeiHa3wn)
9.1. MiKpo6HMI 3aMiHHUK CMYyroBoro pepmeHTHOro npenapaty (XiMmo3uH, peHHiH, K& 3.4.23.4 +
nencuH A, Kb 3.4.23.1 + nencuH B, K& 3.4.23.2)

10. MpenapaTy, WO MicTATb IMIOKO300KCU[a3y i Katanasy
10.1. Inoko3ooKemaasa (B-D-raokosa : O,-okeuaopeayktasa, K 1.1.3.4)
10.2. KaTanasa (H,0, : H,0,-okcngopeaykTasa, Ko 1.11.1.6)

11. depmeHTH, WO 3A4IUCHIOIOTb NEPEKUCHE OKUCIEHHA NONIHEHACUYEHUX }KUPHUX KUCNOT
11.1. NlinoKcureHasa (niHoneart : KUCceHb, oKcuaopeayKrasa, Ke 1.13.11.12)

12. NMpenapatu raoKo3oisomepasu
12.1. Kcunosoizomepasa (D-KcunosoKeTonisomepasa, rtokosoisomepasa, KP 5.3.1.5)

13. Npenapartu B-ranakrosngasu
13.1. B-Tanakto3nagasa (B-D-ranatosmnaranakrorigponasa, Ke 3.2.1.23)

14. Npenapatu B-ppyKkrodpypaHo3naasu
14.1. B-PpykTrodypaHosngasa (B-D-ppykTtodypaHosmadpyKTorigponasa, caxapasa, iHBepTasa, KP
3.2.1.26)
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