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L{es1bI0 BCTYIIUTENbHBIX UCHIBITAHUUN SIBJIIETCS ONPEICIICHUE TEOPETUIECKON U

PAKTHIECKON MOJITOTOBJICHHOCTH CTeIHaTuCTa K BBITIOJTHCHHIO
npo(heCCHOHANBHBIX 3aJad, YCTaHOBIEHHBIX dDenepanbHBIM TOCYIapCTBEHHBIM
oOpazoBarenbHbM  cra"gaptoMm (PI'OC), TO ecTb KOMIUIEKCHas OIICHKa
oOIIeHayYHbIX ¥ TPO(ECCHOHATBHBIX 3HAHWW, YMEHUHW W HAaBBIKOB B 00JacTH
OMOTEXHOJIOTHH U UX PeaTU3aliy B KOHKPETHBIX MaruCTEPCKUX MPOTPaMMaXx.

MexAUCHUIUITMHAPHBIN 3K3aMEH, BKIIOYAET B CE0sI CIEYIONIUE AUCIUIUIAHBIL
«O6mrast Ouonorus U MHUKpoOHoyorus», «MomnekynsapHas Ouonorus», «I'eHHas
umkeHepus» u «OCHOBBI OnoTexHOIOTUNY, «lIpombinuienHoe nonydenre bABY.

dopma npoBeNEHUSA BCTYIIUTEIBHBIX UCIIBITAHUN: TECT

Bo BcTynurenpHbIX HcnbiTaHUsAX S50 TECTOB MO BapuaHTaM, BKItovyaromux 40
3aJIaHUI ¢ BBIOOPOM OJIHOTO TMpaBWJIbHOTO OTBeTa; 10 3amaHuil comepxaT MUHU-
KEMChI WX 3a7a4H.

Pe3ynbpTaTel oueHuBaroTcs o 100-0amibHOM 1IKae.

Kasxp1ii mpaBUIIBHBIN OTBET - 2 Oasia.

Hwuxuuit mopor npoxoxaenus: — 30 6ayioB, T.e. TPaBUILHO HY>KHO OTBETUTH
MHUHHMYM Ha 15 Bommpocos.

HpOIIOJI}KI/ITCJIBHOCTB OK3aMCHAIIMOHHBIX HUCIIBITAaHUN — 2 ACTPOHOMHUYCCKHX
gaca.

B nporpaMmme npeacraBJ/ieHbl:

- TpPUMEPHI TECTOBBIX 3aIaHUH IO JUCIUILTNHAM;

- TeMBbI TUCIUIUIMH U UX COJEp’KaHue, HA OCHOBE KOTOPBIX COCTABJICHBI TECTHI

- yuyeOHasg W Yy4yeOHO-METOAMYECKas JiMTepaTypa MO TEOPETUYECKUM U
MPAKTHYECKUM pa3zesiaM.

IIpoueaypa ane/uissUM 1O BCTYNUTEIbHBIM HUCIHBITAHUSAM MPOBOJUTCA HA
CJIEIYIONTUH JCHB TOCTIE OIMYOJIMKOBAHUS PE3YIIHTATOB.



1. IPUMEPHI TECTOBBIX 3AJIAHUI

1.1  OOmas OuosIOrMs © MUKPOOHOJIOTUSI

1. BriOepute npaBuIIbHBIA BApUAHT OTBETA.
DyKapuOTaMHU SIBISIIOTCSI:

1) r1pubs

2) oaybakrepuu

3) aKTUHOMHUIIETHI

4)  BUpYCHI

2. BriGepuTe npaBUIIbHBIN BApUAHT OTBETA.
CocTosiHME CUCTEMBI, KOT/1a HU OJIMH U3 OPTaHU3MOB HE OKA3bIBAET BIHSHUS
Ha CKOPOCTh POCTa APYroro MUKpOOPTaHU3Ma, HA3bIBAETCS:
1) HEUTpaAIU3M
2)  MyTyajau3M
3)  KOMMEHCAJIA3M

4)  aMeHCcaJIu3M

3. BwiOepute npaBUIIbHBINA BApUAHT OTBETA.
OTnuuuTenbHble 0COOCHHOCTU DYKAPUOTUUECKON KIIETKH:
1) Oosnbioi pazmep
2) puruaHas KJI€TOYHas CTCHKa
3) MHOTOCIIOMHAs KJIETOYHAs CTCHKA

4) xpomocomuas JHK B nuromnnazme

4. Bpibepute npaBUIIbHBIN BApUaHT OTBETA.
OObenrHeHne TeHOMOB KJIETOK Pa3HbIX BUJIOB M POJIOB BOBMOXKHO MPHU:
1) comMaruueckoil rHOpUIN3ALNH

2)  TOJBKO B MPUPOJTHBIX YCIOBUIX



3)  TOJIBKO B UCKYCCTBEHHBIX YCIOBHSIX
4) B IPHUPOIHBIX U UCKYCCTBEHHBIX YCIOBHUAX

5)  1pu pa3BUTUHU MATOJOTHUECKOTO Mpolecca

5. 3apanue.
Ha pucyHke npeacraBieHa KHHETHKA pOCTa
MHKPOOPTIaHU3MOB B ITOJTHOLICHHON NTUTATEIbHON

cpene. YKakuTe Ha3BaHue S5 (pasbl.

6. 3amanme.
Mpodpasza
Spmd\(‘pw!\cﬁ\ ’/7

JlaiiTe XapakTepUCTUKY
IIPEACTABICHHOTO

Imponccca. Tenodpaza  MHTepdasa (G,)

1.2 MoJgiekyJisspHasi 0MoJ10rust

1. BriOepute npaBUiIbHBIN BapHaHT OTBETA.
MeTonoM, py MOMOIIHM KOTOPOTO MOYKHO ONPEAEIIUTh MOJIEKYJISIPHYIO Maccy
OcyKa, ABJISETCS:
1) YapTpaneHTpudyrupoBaHue
2) Dnektpodopes
3) UmmyHodopes
4) Tenb-punbTpanus

5) Bce oTBeTHI BEpHBI

2. BbibepuTe npaBUIIbHBIN BapUaHT OTBETA.

HampaBnenue T€HOMUKH, HEMOCPEICTBEHHO CBSI3aHHOE C MPOTEOMUKOM:



1) CTpyKTypHasi
2) CpaBHUTEIbHAS
3) pyHKIMOHAIBHAS

4) popmanpHas

3. BriOGepute nmpaBUIbHBIN BapuaHT OTBETA.
MeTo161 UMMOOUITH3AIIUU

1)  BHYTPUKIETOYHBIC

2)  (HUBHKO-XUMHUYECKHE

3)  depMeHTaTUBHbBIC

4)  XumHuUecKue

4. Bp1bepute npaBUiIbHBINA BapUAHT OTBETA.

depMeHT, crIoCOOHBIN y3HaBaTh CHELMPUUECKHUE MTOCIEA0BATEILHOCTH
nykieotus10B B JIHK u pa3pesats 00e nenu cnupaim B 3THX MECTax
Ha3bIBACTCS

1) pectpukrasa

2) AHK-TUrasa

3) oOparHasi TpaHCKpHUIITa3a

4) nHK-TIOTMMEpa3a

5) IHK-OKcHa3a

5. 3anonHuTe Tabnuiy «IIporecchl MaTpUYHOTO CUHTE3a»

[Iporecc Kparkas xapakrepuctuka mnpouecca

Permmkanms

Tpanckpumnius

Tpancasamus

6. HOCHC}IOB&TCHBHOCTB HYKJICOTHUI0B B HA4AJIC I'CHA, XPaHAIICTO

uHpopMaIuio 0 6eJIke MHCYJIMHE, HAUUHAETCS TaK:



A-A-AT-A-T-T-T-I-T-T-T-T-A-T-A-I]
HaHI/IH_II/ITe HoCJaCA0BaTCIbHOCTH aMHMHOKHMCIIOT, KOTOpOfI HA4YHUHACTCA LI CIIb

HHCYJINHA.

1.3 I'ennasi uH:KeHepHsI

1. BopiOGepute npaBUibHBIN BapHaHT OTBETA.
MeTtonamu pa3iesieHus U OUUCTKH OEJTKOB SIBIISIFOTCSI:
1) l'enb-unsrpanms
2) YnpTpaneHTpupyrupoBaHue
3) Dnexrpodopes
4y Jlmanuz

5) Bce otBeThI BCPHEI

2. BoibepuTte npaBUIIbHBIN BapUaHT OTBETA.
[Ipenmy1ecTBOM reHHO-UHKEHEPHOTO MHCYJIMHA SIBJIETCS:
1) BbICOKasi aKTUBHOCTD
2) MEHbIIIAas aJUIepPreHHOCTh
3) MeHbIass TOKCUYHOCTh

4) Oomplas CTaOUIBHOCTh

3. BoiOepuTe npaBUIIbHBII BapyaHT OTBETA.

E. coli B kauecTBe pPEKOMOMHAHTHOTO TMPOAYIIEHTA HWHCYJIWHA HCIOJb3YIOT
Oslarogapsi:

1) meranbHOU M3y4YEHHOCTH

2) cOCOOHOCTH K CIUIAHCHHTY

3) cnocoOHOCTH 00pa30BBIBATh TUCYIb(DUAHBIE CBI3U

4) crnocoOHOCTH JeNOHUPOBATh e A U B nHCynrMHa BHYTpHU KJIIETOK



1.4 OcHOBBI OMOTEXHOJIOTMH

1. Berbepute nmpaBuiIbHBINA BApHAHT OTBETA.
B cocTaB akTHBHOTO MjIa BXOJAT:

1) BUpyCHI

2) 6aktepuodaru

3) mpocreiiine

4) cuHe-3eJeHbIE BOJOPOCIH

2. BplOepuTe npaBUIIbHBIN BapUaHT OTBETA.
CuHTe3 NTM3UHa OCYLIECTBIISIIOT KOPUHEOAKTEPUH, ayKCOTPO(HBIE I10:
1) uzoneiuuny
2) TpPEOHHHY
3) nu3uHy

4) BanuHy

3. BriOepure npaBUiIbHbII BapHAHT OTBETA.

Kakoli n3 npruMeHseMbIX METOJO0B MTPOMBIIIJIEHHOTO MOJY4YeHUSI aMUHOKUCITIOT
SIBJISICTCS TIOJTHOCTHIO OMOTEXHOJIOTHYSCKUM (0a3upyeTcs EeJIMKOM Ha
PUMEHEHUU OMOOOBEKTOB):

1) Taaponu3 NpUPOIHOTO OEIOKCOIEPIKAIIETO ChIPHS;

2) XUMHUYECKHUH CHHTE3 C pa3JeJIiCHUEM palleMaToB Ha UMMOOWIN30BaHHOMN
aMUHOAaII1I1a3e

3) xuMHKO-(pepMEHTATUBHBINA CUHTE3

4) MUKPOOHOJOTUYECKUN CUHTE3



1.5 IlpombinuieHHoe moaryyenne BAB

1. BeiGepuTte mpaBWIBHBIN BapuaHT OTBETA.
[Tpemapat Hopmodmop coaepkuT nnopuin3npoBaHHbIe KIETKU:
1) Bacillus subtilis
2) Lactobaccillus acidophilus
3) Lactobaccillus bulgaricus

4) Kefir greins

2. BplOepuTe npaBUIIbHBIN BapUaHT OTBETA.
Jl71st mpoToIIacTUpOBaHUsT HAauOoJIee MOIXOIAT CYCIIEH3UOHHBIE KYJIbTYPHI B:
1) nar-gaze
2) daze yCKOPEHHOTO pocTa
3) norapudmuueckon ¢ase
4) (aze 3ameICHHOTO pocTa

5) crauuonapHoii aze

3. BriGepure npaBUIbHBIN BapHAHT OTBETA.
TpeTbs cTyIeHb uepapXunu OMOTEXHOIOTHYECKON CHCTEMBI MIPEACTABICHA
1) 3aB0JIOM MUKPOOHOJIOTUUECKOTO CUHTE3a
2) y4acTKOM BbIJeN€HUs U 0YUCTKH bAB
3) mexoM OMocHHTE3a

4) y4acTKOM pa3liesieHUs] KyJIbTypallbHOU CYCIIEH3UU



2 COAEP) KXAHME TEM I10 JUCHUIIJIMHAM,
BK/IIOYEHHBIX B ITPOI'PAMMY BCTYIUTEJIBHBIX 9K3AMEHOB
11O HATTPABJIEHUIO «BUOTEXHOJIOI' U5

2.1 O6mas 6MoJIOTMs 1 MUKPOOHOJIOTHSI

Konuenum{ KJII€TOYHOTO CTPOCHMUSI. HpOKapI/IOTI)I H IYKApHUOThI.

KomnapTMeHTBI KJI€TOK

VYasTpacTpykTypa kietok. Kiierounas MemOpana. BHyTpukieTouHbie
KOMIIOHEHThl ~ KJIETOK JYKapuoT M MPOKapUoT —  SApO, I[HUTOIUIa3Ma,
HHJOTUIA3MATUUECKUNA PETUKYJIYyM, PUOOCOMBI, ammapatr [oJbIKHU, JTU30COMBI,
MUKPOTPYOOUKH YU MUKPOBOPCUHKH, MUTOXOHJIPUU, KJICTOUHbIE CTCHKH, BAKYOJIH -

uX cTpoeHue ¥ PyHKIUU. DYHKIUU KIETOK. TKaHU: IPOCTHIE U CIOXKHBIE.

OO0OmMeH BelecTB U NpeBpallleHHe YJHEPTUM B KJIETKe

Knaccudukanuys opraHu3MOB B COOTBETCTBUM C HCTOYHUKAMH SHEPTUH U
yraepoja. ABtoTrpodHoe mnuraHue. DoTocuHTE3, (PAKTOPHI, BIUSIOIMIME Ha
dborocuntTe3. Il'ereporpodnoe mnuTaHue. Tumsl TreTEpPOTPOPHOrO MUTAHUS.
Mexanusm nurtanus. JHepretudeckuii oomeH. AT®. Kierounoe nwixanue.
['mukonu3, a’pobHOEe M aHa’poOHOE AbIxaHue, A(H(HEKTUBHOCTH MPEBpAIICHUS

sHepruu. Mcnonp3oBaHue MPoOIIECCOB OPOKEHUS B TPOMBIIIIIEHHOCTH. ['a3000MeH.
7KM3HEeHHbIN MUKJ KJICTKHU

Bocmnpoussenenue u kierounsii muki. [lomoBoe u Gecrosioe pa3MHOXKEHUE

OpraHu3MoB. POCT U pa3BUTHE KJIETOK U IEIbIX OPTAaHU3MOB: TUIIbI pOCTa, KPUBbHIC

pocTa, criocoObl U3MEPEHUS POCTA.

OCHOBBI FeHETHUKH U IBOJIKOIHAA OPraHu3MoB



XpoMocoMmsbl. l'annouaHple W OUIUIOWIHBIE KIETKM. MMHUTO3 M MEHO3.
Crpykrypa xpomocoM. Pemmukanmst JIHK. Cunte3 Oenka. Perymsumsi reHHOM
aktuBHOCTU. Teopus spomonnu. EcrectBeHHbI 0TOOpP. briocdepa, skocuctemsl u
OHOLIEHO3BI.

Crpoenue u pazHooOpa3ue MUKPOOPraHU3MOB

Posib MUKpOOpraHU3MOB B MPUPOAE U MpakTHKE yenoBeka. Kmaccuduxarms
MUKpPOOpraHu3MoB. Pa3zHooOpasue MukpoopraHuzMoB. OCOOEHHOCTH CTPOEHUS
KJIETKH, XUMHYECKUH cocTaB, Mopdosorus Oakrepuil. MeToapl HCCIeIOBaHUS.
Mopdonorus u METOIBI HCCIECIOBAaHUSI MHUKPOOOB-DYKapHOTOB. Bupycsl u

6aKT€pI/IO(1)aFI/II MOp(l)OJ'IOFI/IH 1 MCTOAbI NCCIICAOBAHM:.

MeTa00113M MUKPOOPTraHU3MOB

[lutanue Oakrepuit. IlutarenbHble cpenpl. @DepMeHThl MeTaboIM3Ma
OakTepuii, ompeaeacHne OWOXMMHUYECKHMX CBOMCTB. JlpIxaHue OakTepui,
Kiaccupukalys  MUKPOOPTAaHM3MOB IO  TUMAM  JbIXaHWS,  YCJIOBUS

KyJIbTUBUPOBAHUS adPOOHBIX U aHAIPOOHBIX OAKTEpHil.

PasMmHoxkeHne, pOCT U pa3BUTHE MUKPOOPTraHU3MOB

Pa3smHoxxeHne MHKpoopranusmMoB. Poct u  pa3BuTHe OakTepHAIbHON
nonynsuuu. Ilpomeccsl OMOCHMHTE3a, MNpeBpalieHUue OUOJIOTMYECKUX MOJIEKY
MUKpoopranusmMamu. JlefctBue QU3NYECKUX, XUMHUYECKUX U OHOJOTMYECKHX
(akTOpOB HAa MHKPOOpPraHU3Mbl. AHTHOMOTHKU. Mukpodiopa okpyxKaromiei
Cpelbl, TMHIIEBBIX MPOAYKTOB, OpraHM3Ma  4YEJIOBEKa, PAaCTUTEIBHOIO

JICKAPCTBCHHOI'O ChIPbA U I'OTOBEIX JICKAPCTB.



2.2 MouekyJasipHast 0M0J10TUA

Tunsel ctpyktypel JHK wu PHK, MexaHu3mMbl MaTpU4yHBIX CHHTE30B,
penapanuu, peKOMOWHAIIKA U SKCIIPECCUH T€HOB, (DOJIUHT OCIIKOB, MOJIEKYJIISIPHO-
OMOJOTUYECKUE MPUHIUIIBI CTPYKTYPBI U PYHKIIUU OHMOMEMOpaH KJIETOK, METOIbI

MOJIEKYJISIPHOM OUOIOTHH.

2.3 I'eHHasi UHIKeHEPHSI

HcTopusi BOSBHUKHOBEHHS, PA3BUTHUSA F€eHHOW MHKEHEPUH U KJIOHUPOBAHMS.
O0beKThI reHHOol MHKeHepun. BaskHel e OTKPHITHSA B OMOXUMHUH H

MOJIEKYJISIPHOI OHO0JIOTHH, JiesKAIlie B OCHOBE METO0B FeHHOW MHKEeHEPHH.

Hcroprsi BOSHUKHOBEHHSI U PAa3BUTHS T€HETUUECKON MHXKeHepUH. OCHOBHBIE
MNOHATUS OMOXMMUYECKOW HWHX)eHepuu. OOBEKThl TE€HETUYECKOM U TEeHHOU
ukeHepun @DyHIaMEHTaIbHBIE OTKPBITUSA - IPEANOCBUIKM BO3HUKHOBEHUSA
reHEeTHYEeCKON uHxkeHepuHu. I[lpeamer, 3amaum U METONbl OMOXUMHYECKOU
uHxkeHepuu. [IpuHIUMIIBI reHeTmyeckod wuHXeHepun. (Cxema opraHuzMa Kak
OTKPBITOM  CaMOBOCIIPOM3BOJSIICICS  CHUCTEMBI. 3HAYEHUE TIE€HETHYECKOMN

WHXCHEPHUU.

Crpykrypa renoma 4yesnoBeka. CTPyKTYPHO-(PYHKIMOHAJIBHASA POJIb

TPAHCIIO30HOB

Onoxa MaccoBoil pacmuppoBKH TeHOMOB. OCHOBHbIE METOAbl. OOBEKTHI
uccinenoanus. Pomp JIHK B wHacineactBeHHoctn. OcHOBHBIE — (YHKIIWU.
buonornueckass camoBocnpousBomsmasicss cucrema. [loHsTus u onpeneneHus.

chH,HaMeHTa.HBHBIe OMOJIOTHYECKHE IMPpOUECChI: ManI/IqHBIﬁ CHHTC3.

Buoxumuyeckasi 0CHOBAa METOA0B reHHOM MHKEHEPUH — (pepMEHTBI



depMeHThI, TPUMEHSAEMbIE MPU KOHCTpyHpoBaHUM pekoMOuHaHTHBIX JIHK:
1.DepMeHTHI peCTPUKIUU (PECTPUKTA3BI, METUIIA3b): HA3BAHUS, TUIIBI PECTPUKTA3-
LILIIL, 2.Pectpukrassl - nzommzomepsl 3./ JHK-metunaszer 4.]JHK-u PHK-nurassi
5. IHK-momumepasbl 6. Tpanckpunrtasel 7. TepmuHanbHas TpaHcdhepasza 8.Ilomu-
(A)-momumepaza E.coli 9.Illenmounsie docdarazer 10. wyknaeassr 11.MeTojbl

BbIJIeNIeHUs1 XpoMocoMHoM JIHK

CTpaTeI‘l/lﬂ KJIOHUPOBAHUSA I'€CHOB IPOKAPUOT U 3YKApPHUOT:
XHMI/IKO-(l)epMeHTaTl/IBHLIﬁ CHHTE3 I'€HOB, (l)epMeHTHLlﬁ CHHTE3 CJI0KHBIX

Ir¢HoB

CexBenupoBanue pekomOunantubix JIHK: Tpamunuonnsie  MeTomabl
cexkBeHupoBanus pexkomoObuHanTHbIXx JIHK. KoHcTpympoBanue pekoMOMHAHTHBIX
JHK. Meroasl (PecTpukTa3HO-TUTra3HbI, KOHHEKTOPHBIA METOJ, CIIMBKA
dparmentoB JIHK ¢ pa3sHOMMEHHBIMU «IMOKAMWU» KOHIamu). Ormpejenenue
HYKJICOTUTHOM TOCJe0BaTEIbHOCTH (CeKkBeHHpoBaHue): Meron Mackama u
['unbepra (xumuueckuit) Meron Courepa (dbepmentatuBHbIN). CoOBpeMeHHbIE
METOJbI: CIOCO0 (PEPMEHTATHBHOTO CEKBEHUPOBAHMS - METOJl TEPMUHHUPYIOIINX
ananoroB Tpudocharor. Kanumnspusiii snektpodopes u jgazep AJisi CUUTHIBAHUS
pesynbratoB.  Peructpamuss =~ OMOMIOMUHECHEHIIMM  -JIMHHCHHWE  IICTIH.
buomomunecuenus — Oenka, Bo30ykaaemas MOPUCOECAUHEHHUEM K  HEMY
nupodocdara. CekBeHHUPOBAHUE C MOMOIIBbIO HaHOMOp. [IpuHIMI TyHHEIHLHOTO

ceksenuposanus [JHK.



2.4 OCHOBBI OMOTEXHOJIOTHH

BBenenue

[Ipeamer OuotexHonoruu. CBsi3b OHOTEXHOJOTMH C E€CTECTBEHHBIMU
HaykaMu. KpaTkuli MCTOpHUYECKUN OYepK pa3BUTHS OMOTEXHONOrHU. OCHOBHBIE
HaIMpaBJICHUS COBPEMEHHON OWOTEXHOJIOTMU. 3Hauye€HHUEe OHOTEXHOJOTHH B

HapOJHOM XO3SMCTBE.

BHeMeHTLI, cjaramiaue OMOTeXHOJOrHYecKHe nmpoumeccol u OMOTEXHOJIOTUH

buonoruueckue areHThl: MHUKpPOOHBIC KIIETKH, (PEpMEHTHI, MPUPOIHBIC
accolMainy MUKpPOOHBIX KylnbTyp. HeTrpamunmoHHble OMOJIOTMYECKUE areHTHI.
Cybctpatsl u cpeabl. cTOUHMKY yraepoja, a3oTa U cepbl. ICTOYHUKH PHEPruu,
MUHEPAJIbHBIE 3JIEMEHTBHl U POCTOBbIE (DaKTOpHL. Ammaparypa. Amnmapatrbl s
aHa’POOHBIX MPOIECCOB. AMIMAPATHI ISl a9POOHOM MOBEPXHOCTHON (PepMEeHTAIINH
(kuakodasnbie W TBepao(dasHbie). Amnmaparsl s a’poOHON TTyOMHHOMU
dbepmenTaruu. Ux knaccudukanusa no noasoay sHepruu. [Ipomykrel. OCHOBHBIE
rpynnsel npoaykToB. Kputepun orenku 3¢QdekTuBHOCTH mporeccoB. CKOPOCTh
pocta npoayueHta. [IpogyktuBHOCTh. Bhix0a npoaykra. KoHeuHasi KOHLIEHTpanus
MPOJyKTa. YJAeNbHBIE SHEpro3arparbl. HempoayKTHUBHBIE 3aTpaThl CyOCTpara.

[TpuHIMNIManbHas cxema peaau3alui OMOTEXHOJIOTHYECKUX MPOLECCOB

IIpomblnieHHAss MUKPOOHOJIOTHS

BaxxHocTe W pa3zHOOOpa3ue MUKPOOHBIX MPOAYKTOB. DepMmeHTarus B
TBepAbIX cpenax. [lepepaboTka CENbCKOXO3SIMCTBEHHBIX MPOAYKTOB M MPOTYKTOB
nutanus. [lepBuunbie  MeTabomuThl. [IpOM3BOACTBO aMHHOKHCIOT —(JIM3UH,
rIlyTaMuHOBasE Kuciorta). [Ipou3BOACTBO OpraHMuecKkux KUCIOT (yKCycCHas,

MOJIOYHAs  KHUCJIOTbI). BTopuunble  MeTaObOMuThl.  AHTUOMOTHKUA.  Bumbl



aHTHOMOTUKOB. MexaHU3M YCTOMYMBOCTH MHMKPOOPTaHM3MOB K AHTHUOMOTHKAM.
[Tomyuenne  modycHHTETHYECKMX  aHTHOMOTHKOB. [IpomsBojncTtBo  OenKoB

OJHOKJICTOYHBIX OPIraHU3MOB. HpOI/IBBO,ZICTBO (bepMeHTOB.

HNHKeHepHas JH3UMOJIOTUA

depMEHTHbIE  Mpenaparbl,  MPUMEHSEMble B MPOMBIIUICHHOCTH.
['unponutuyeckue ¢depmentol. [Iporeonutuueckue ¢epmeHTsl. DepMeHTHbIE
CMECH W TEeKTHHOBBIC (hepMEeHTh. MeTombl CTaOWIM3aluh W WUMMOOUITU3AINH
dbepmenToB. MMMoOunu3oBaHHble (EepMEHTBI. TEeXHOJIOTUYECKUE TMPOIECChl C
ydqacTueM (PepMEHTOB: THAPOJIM3 KpaxMajia B JIEKCTPUHBI, MAbTO3y U TIIIOKO3Y;
MOJIy4YeHHUE MHBEPTHOIO caxapa M3 C€axapo3bl; H30MEpHU3alHs TJIIOKO3bl BO

bpyKTO3Yy; pazieneHue paleMrUIecKuX CMeceil aMUHOKHUCIIOT.

buorexHoioruueckue METOAbI OYUCTKHU U J€rpagallii TOKCUKaAHTOB

XapakTepucTUKa OTXOJIOB M TMOOOYHBIX TPOIAYKTOB IPOMBIIUICHHOCTH W
cenbckoro xossictBa. IlepepaboTka OTXOAO0B OHMOJIOTHMYECKUMH METOJ/IAMHU.
Hcmonb30BaHne MHUKPOOPTaHM3MOB B KaueCTBE KOHTPOJIS  3arpsA3HEHUM.
DKOJIOTHYECKHE CHUCTEMBbl W DKOJOTHYECKHE HHUIIU. Mukpodopa BOIOEMOB,
BO3/yXa, MOYBBL. POJIb MHKpPOOpPraHHW3MOB B OXpaHE OKpY)KaroOIIEeH Cpeapl OT
3arpsi3HeHHMA. buojornyeckne MeToAbl OYMCTKH CTOKOB. OOIIMe moka3aTenu
3arpsI3HEHHOCTH CTOYHBIX BOJ. IlepMaHTaHaTHas W AUXpoOMaTHas OKUCISIEMOCTh
(XTIK). buoxumuueckoe motpedinenune kucioponaa (BIIK). AspoOHbie mporiecchl
OYHCTKH CTOYHBIX BOJI OMOTEXHOJOTWYECKUX M TMPOMBINIICHHBIX TPEINPHUATHH.
OcHOBHBIC TIapaMETPhI, BIUAIONINE HA OMOJIOTHYECKYIO OUYMUCTKY. buoduibTpsl,
a’pOTeHKH, OKCUTeHKU. OIHOCTymeHdYaras CXeMa OYHUCTKH CTOYHOW BOJIBI.
AHa’poOHBIE  TIPOIIECCHI  OYHMCTKH  CTOKOB. CENTHUKTEHKH, aHa’pOOHBIC

OMOPUIBTPHI.



CebCcKOXO0351HCTBEHHAsI OMOTEXHOJIOT U

DHTOMOIIATOT€HHBIE npenaparsl. buonectununel, OMOTEepOUIIU/IBI,

Oouonoruueckue ynoopeHus (HUTparvuH, a30tTooakteput, pocodakTepruH)

OCHOBBI aCeNTHKH B OMOTEXHOJIOTHYE€CKHUX Mmpou3BoaACTBax

3HaueHHe  acenTUKU B OuorexHosorud.  OCHOBHbIE  TEPMHHBI,
MUKpPOOMOJIOTHYECKAs] ~Xapak- TEPUCTUKA OKpPYKAaloUIEHd Cpelpl, BIUSHUE
MOCTOPOHHEN MHUKPOQIOpHI HAa 3(PPEKTUBHOCTH MPOU3- BOJACTBEHHBIX IMPOLIECCOB.
AcenTuka TpU KyJIbTUBHUPOBAaHUM MHUKPOOPraHu3MOB. (OCHOBHBIE CIIOCOOBI
COXpaHEHUs] CTEPUIBHOCTH OOOpPYAOBaHMS, MUTATEIbHBIX Cpel, A03UPYEMBIX
CyOCTpaToOB M KyJbTypaldbHON KHUJIKOCTH. METoAbl CTepUIN3alUU MUTATEIbHBIX
Cpell, TEXHOJOTMYEeCKOro O0OOpYyJOBaHMs, CTE- PUJIBHOTO CXATOro BO3IyXa.
['epmeTuzamust o0OpynoOBaHUST M KOMMYHMKalUi. AcCENTHKAa Ha BCEX JTamax
npousBojcTBa OuonpenaparoB. CucreMa GMP B mpou3BOJCTBE J€KapCTBEHHBIX
IpenapaToB: KOHLEILHUA, OCHOBHBIE  pa3JEibl. Knaccel  4HMCTOTHI
MPOU3BOJCTBEHHBIX  MMOMemieHud.  Metonel  O6oppOBI ¢ MHKpoOaMu
KOHTAMUHAHTAMHM HA CTaJUSIX BBIACICHUS, OUUCTKA W HM3TOTOBJIICHUS TOBAPHBIX
dbopm 1eneBblXx NPOAYKTOB. [IOAroTOBKAa BEHTWIISIIUOHHOTO BO3AYyXa MJIA IO-
MELIEHU I Pa3IMYHBIX KJIACCOB YUCTOTBI. MeTtonbl CaHUTapHO—

MI/IKp06I/IOHOFI/I‘I€CKOFO KOHTPOJIA B OMOTEXHOJIOTHYECKOM IMPONU3BOACTBC.

2.5 TIpombinuienHoe noinyuyeanue GAB

Knaccuduxkanus, ctpykrypa u GyHKIUA OMOJIOTUYECKH AKTHBHBIX BEIIECTB

(BAB). Knaccuduxkarus coBpeMeHHBIX Tpou3BoaAcTB bAB.

IpuHIMNBI U MEeTObI KYJLTUBHPOBAHHUA in Vitro KJIETOK U TKaHel

BBICIIMX PACTEHUH



Acenruueckue TEXHOJIOTHH. [IurarenpHble Cpebl. VYcnoBus
KyJIbTUBUpOBaHUsA. OCHOBHBIE TUIIBI KYJIbTYpP PACTUTEJBHBIX KIETOK U TKaHEH.
KynbTypsl KaUTyCHBIX TKaHEW, KIETOYHBIX CYCIIEH3UW, MPOTOIIACTOB.

Ky.HBTI/IBI/IpOBaHI/Ie OAHMHOYHBIX KJICTOK.

KiieTouHble TEXHOJIOTHMH MOJIYYCHUHA OHMO0JIOTMYeCKH aKTHBHBIX BCIIECTB

PACTUTEJIBHOIO MPOUCXOKICHUSA

®dakTophl, BAUSIONINC HA HAKOTUICHHE BTOPUYHBIX META0OJIUTOB B KYJIBTYpE
pPacCTUTENBHBIX  KJIETOK. OnThMM3aIus THUTATeIbHBIX Cpeld W yCIOBUU
KyJIbTUBUPOBaHUS. Tumbl OMOPEAKTOPOB H  PEXKUMBI  KyJIbTUBHUPOBAHUS
pPacCTUTENBHBIX KJIETOK. [IpoOieMbl KyJbTUBHUPOBAHUS PACTHUTEIBHBIX KICTOUHBIX
cycrieH3uid B OuopeakTtopax. HoBble MmoAX0/bl yBEIMUYECHUS CHHTE3a BTOPUUHBIX
METa0O0JIMTOB B KYJIbTYype PACTUTEIBHBIX KJIETOK MMMOOMIN3aIvs pacTUTEIbHBIX
KJIETOK B OHOTEXHOJIOTMYECKUX MPOU3ZBOACTBAX. YCIOBUS U  CIIOCOOBI
UMMOOMIM3AIUU. DTalbl U METO/bl KIIOHAJIBHOTO MUKPOPA3MHOKEHUS PACTEHUH.
KynpTuBHpOBaHHWE W30JIUPOBAHHBIX MEpUCTEM. BIMsSHHE TeHEeTUYECKHUX,
(bU3HOTOTUYECKHUX, TOPMOHAJIBHBIX u buznuecKux dbakTopoB Ha

MUKPOPa3MHOKEHUE PACTEHUN.

XapakTepuCTHKA KYJbTYP KJIETOK JeKAPCTBEHHbIX PACTEeHH,

npoayueatoB bAB

KynbTypa kieTok payBosibpuu 3MEEeBHIHOM, POJMOIIBI PO30BOM, MOJTUCIIHACA
MarnoOpOTHUKOJIUCTHOTO,  cTeaHuUd  TJIaJAKOM,  KEHBIIEHS  HACTOSIIETO,
BOpOOEHHNKAa KPAacKHOKOPHEBOTO, apHeOWMW Kpacsied, yHrepuu BukTopa,
JUOCKOPEN JICIbTOBUIHOW, Maka CHOTBOPHOrO, Thcca W Ap. IIpoayKTHUBHOCT®,
MOpho(U3NOTOTHYECK M€ U HHUTOJOTHYECKHE OCOOCHHOCTH KJIETOYHBIX JIMHUM.

buocunres u conepxkanue bAB.



Xumnueckuid cuare3 bAB

CuHTe3 OHOJIOTHYECKHM AaKTUBHBIX BEIIECTB  alu(paTHUECKOTO  psija:
JTUATWIIOBBIA 3(QUp, AIKUITAJIOTCHUIBl (ATHIXJIOPUI, XjopodopM, ¢GTOpOTaH).
[TpoMBITIICHHBIN CHHTE3 ATAHOJIA THIPATAIlUCH STHICHA U ()ePMCHTATUBHBIN MyTh

IMOJIYUCHU U3 CaXapHuIaoB. CuHTE3 aMUHOKHCIIOT: METHOHHHA U TpI/IHTO(l)aHa.

CoBpeMeHHOE COCTOSIHME MUIIEBO OMOTEXHOJIOTHH B MUPe

[TumeBass OMOTEXHOJIOTHS, KaK 4YacTh MPOMBINIJICHHOW MHUKPOOHOJIOTHH.
OCHOBBI INHUINEBOM OHOTEXHOJOTHH. MUKpPOOHOJIOTHYECKOE IPOU3BOICTBO
OMOJIOTMYECKH aKTUBHBIX BEIIIECTB U MPENApaToOB - BAXKHOE HAMPABJICHUE MTUIIEBON
OnoTexHoJOoTHH. TexHOoJOTusl (PepMEHTHBIX IpernapaToB M UX HCIIOJIb30BaHUE B
MUIIEBOM MPOMBIIUIEHHOCTH COBPEMEHHOE COCTOSIHHE U MEPCIEKTUBBI PA3BUTHUA
TEXHOJOTUU (EepPMEHTHBIX IpernaparoB. VICTOUHMKM mMoOJdydeHus (EepPMEHTOB.
Knaccubukanus wu  HOMeHKiIatypa (GEepMEHTHBIX mpenapaTtoB. EauHMIBI
aKTUBHOCTU (EPMEHTHBIX MpenapatoB. TexHOoJOrus BbiAeACHUS (HEPMEHTHBIX
MPENapaToB U3 ChIPbs PACTUTEIBHOTO M )KUBOTHOI'O MporcXoxacHus. [lomyuenue
MUIIEBBIX BEHIECTB METOAaMU OHOTEXHOJOTUU. [lepCreKTUBBl MOJy4YEeHUS
MUILEBOr0 OejKka MeToaMu OumoTexHoJioruu. HampaBienus ucnoiab3oBanus bA]J|

B TEXHOJIOTUU (DYHKITMOHAJIBHBIX MMPOTYKTOB MATAHUS
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