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1. Ilnanupyemble pe3yJbTaThl 00y4eHHUs M0 JMCIUIJIMHE, COOTHECEHHBIE ¢
ycranoBjaeHHbIMA B OITOII BO unaukaropamMu 10CTHKEHNSI KOMIIETEHIM I

1.1 Ilepeyenb KoMneTeHU i, GOPpMUPYEeMBbIX YUeOHOMH TUCUMTILINHOM

NHaukaTopsbl J0CTHKEHUSA
KOMIIeTEeH N i

IInanupyemble pe3yJibTaThbl 00y4eHHsI

podeccuonanbuas komnerenuusi [1K-1 CrocoGeH pyKoBOIUTH TEXHOIOTHMYECKUMH TIPOLIECCAMU B
paMKax HOPUHSATON B OpPraHU3allMU TEXHOJOTMH IIPOM3BOJCTBA OMOTEXHOJIOIMYECKOH MPOLYKLUHU AJIS

MHUILEBOM MMPOMBIIJIICHHOCTHU

HI[' 1l'IK—l
Hcnons3yer 3HAHUS 0
TEXHOJIOTMYECKHX nporeccax

OMOTEXHOJIOTHYECKON MPOAYKIHH
JUISL TIUIIEBOH TPOMBIILICHHOCTH

croco0o0B
ACENTUKHA B

3uath  (3):  0OCOOGHHOCTHM  MPOMBIIJICHHBIX
KYJIbTUBHPOBAHUSI MHUKPOOPTaHU3MOB, OCHOBBI
(hepMEHTAIMOHHBIX TPOIIECCax

Ymery (Y): 0OpuUMEHATH METOMBI
MHUKPOOHOJIOTHYECKOTO CHHTE3a

BBIACJICHUA IIPOAYKTOB

B npodeccuonanbHol | Baagers (B): undopmarmeil 0 nepcrnekTuBax MPOMBIILIEHHOTO
ACATENBHOCTH IIPOM3BOJCTBA MONHCAXaPHUI0B U HyKJICO3HIOB

3HaTh 3): METOJIbI BBIJICJICHUS IIPOJIYKTOB
U2y

AHanu3upyeT CBOMCTBA CBIPbS U
moJ1y(paOpUKaTOB, BIUAIOIIHEC Ha
ONITUMH3ALUIO TEXHOJIOTUYECKOTO
mpolecca B paMKax NPHHATON B
opranuvsanuu TEXHOJOTNN
MIPOM3BOJICTBA
OMOTEXHOJIOTHYECKON MPOAYKLHH
JUISL TIMILEBOM MPOMBIIIEHHOCTH

MHUKPOOHOJIOTHYECKOTO CHHTE3a

¥Ymerp (Y): yuacTBOBaTh B IpolecCax MPUTOTOBICHUS U
CTepHJIM3ALMH TUTATEIbHbBIX CPEX

Baaners (B): TexHOJOTMAMH COBPEMEHHOIO MPOMBIILIEHHOTO
MPOM3BOJCTBA  MPOAYKTOB MHUKPOOHOTO  CHHTe3a: Oeika
OJIHOKJICTOYHBIX, ()EPMEHTHBIX MPENnaparoB, aHTUOWOTUKOB,
MHUKPOOHUOJIOTHYECKIX CpeAcTB 3alIUTHI pacTeHwmid,
OakTepHajbHBIX YIOOpEHHH, BHTAMHHOB, JMMOHHOW KHCIOTHI,
MHUKPOOHOI0 KHpa

U-3nk-1

HemoHcTpupyet HaBBIKA
BJIA/ICHUS TEXHOJIOTHYECKIMHU
rporeccamMmu

OMOTEXHOJIOTUYECKOW MPOIYKIH
JUISL TIUIIEBOH TPOMBIIIICHHOCTH

3natp  (3): XapakTepHCTHUKYy  OHOJOTMYECKHX
MpPUMEHSEMBIX B  OWOTEXHOJOTMM, CBHIpbS U
KOMIIOHEHTOB ITUTATeJIbHBIX CPeJl

arc¢HToOB,
OCHOBHBIX

Ymers (Y): ywacTBOBaTh B IpoLEccCax MPUTOTOBICHUS U
CTepHJIM3ALMH TUTATEIbHbBIX CPEl

Bnapers (B): mporeccaMyu TPUTOTOBIEHHS W CTEPHIIM3ALINN

B IpO(PECCUOHANBHOM | MUTATENLHBIX CPEL M MOJTyIEHHS CTEPHILHOIO BO3IyXa
JCSATEINbHOCTH
Mpodeccuonanpuas  kommerenumsi [IK-3  Cmocoben  mpodeccuonansHo  paboraTh ¢

HUCCICA0BATCIBCKUM U UCIIBITATCIIbHBIM O6OPYZ[OB3HI/ICM

(mpubopamMu ¥  YCTaHOBKAMH,
M30paHHON MPEeIMETHOM 00J1aCcTH

CIICHUAIN3UPOBAHHBIMU  [MAKETAMU  IIPUKIIAAHBIX nporpaMM) B

HN-1hx.3 3uath (3): mpaBwia 0€30MACHOCTH B OHOTEXHOJIOTHYECKUX
Hcnonbsyer 3HAHUS 00 | mpou3BoCTBAX

UCIIBITAaTENIbHOM  00opynoBaHuu | Ymerh (¥Y): HCHOJABb30BaTh 3HAaHHS 00  HCHBITATEILHOM
JUISl IPOBE/IEHMs] TUIAHUPOBAHUSA U | 000pYIOBaHUU JIJIsl TIPOBEJCHUS TUIAHUPOBAHHMS W OpraHU3alliu
OpPTraHW3alliM HMCCIECIOBAHWUM M | UCCIeIOBaHWI W pa3paboToK, aHanmm3e W 00O0OIIeHUH
pa3paboToK, aHanm3e U | OTCUECTBEHHOTO M  MEXKIYHApOJHOIO OMbiTa B  00JaCTH
0000IIEHNH OTEYECTBEHHOTO H | GHOTEXHOJIOTHU

MEXIyHApOAHOIO OIIbITa B | Baagers (B): mpoueccaMu INpPUTOTOBIEHUS W CTEPUIA3ALUU
00y1acTH OHOTEXHOJIOTUH, LIENAX U | MUTATENBHBIX CPEJ] U TOTyIEHUs CTEPUILHOTO BO3IyXa

3ajauax HCCIICTOBAHMUS B

npodeccuoHaIbHON

JeSTeIbHOCTH

NA-2nx.3 3nate (3): monHBIA 00BeM TpeOoBaHmWii  pabOTHI  Ha
JIeMOHCTpUPYET HAaBBIKK PabOTHI | UCCIACAOBATENHCKOM W HCIBITATEILHOM O0OPYIOBAHUU IS
Ha HCCIIEIOBATEbCKOM W | IPOBEJICHUS IUIAHUPOBAHUS W OpPTaHMU3alliM UCCICIOBaHWUU W
HCTIBITATEILHOM ~ 000pYJ0OBaHUM | Pa3pabOTOK




JUTSL TIPOBE/ICHUS TUIAHUPOBAHUS U
OpraHW3allMd HCCIICTOBAaHUN U

YMmers (Y): BozmeiicTBueM BHEWIHHX (DAaKTOPOB BIHUATH Ha
HAINpaBJIeHHOCTh OMOCHHTE3a OMOJIOTHYECKH aKTHBHBIX BEIECTB

pa3paboToK, aHamse M| B LEISIX COBCPUICHCTBOBAHUS TEXHOJOTHMU  TPOM3BOJICTBA
0000IICHNA OTEYECTBEHHOTO W | MUIICBBIX MPOAYKTOB

MEXXIYHapOAHOT O OIlbITa B | Bragers (B): HaBplkamMu TpoBeneHHUs aHanu3a W OOOOIICHHS
obactu GMOTEXHOJIOT MY, UEIAX M | OTCYSCTBCHHOTO W MEKIYHApPOJHOrO OMbiTa B  00JacTH
3a7a4ax HCCIICAOBAaHUS B | OMOTEXHOJIOTMH, IEIAX W  3aJadaX  HCCIACAOBAaHHSI B
npodeccuoHaIbHON po(heCCUOHATIBHON NCATENbHOCTH

JIESITEIbHOCTH

HN-3nx-3 3uath (3): HOPMATHBHYIO JOKYMEHTAI[MIO [0 ITPOBEIEHUIO
AHanu3upyer HOPMATUBHYIO | MUKPOOHOJIOTHYECKUX UCCIIEIOBAHUI

JOKYMEHTALHIO U HayyHo-
TEXHUYECKYI0 HHGOpPMALMIO B
00JIaCTH HCCIIEI0BATEIbCKOTO H
UCTBITATENLHOTO 000pyI0BaHUS,
NEMOHCTPUPYET  HaBBIKM IO
o opMIIEHUIO pe3yIbTaToOB
HAYYHO-HCCIIEIOBATEIbCKHX 17§
OTIBITHO-KOHCTPYKTOPCKUX padoT,
3JIEMEHTOB TEXHHUYECKOU
JOKYMCHTalU Ha OCHOBE
BHEAPECHUA PE3YJIbTATOB HAYYHO-
HCCIIEA0BATENbCKUX PaboT

Ymerp (V): aHanu3upoBaTh HOPMATUBHYH) JOKYMEHTALUI U
Hay4YHO-TEXHUYECKYIO UH(POPMAITUIO B obnactu
WCCIIEIOBATENBCKOTO U HCIIBITATEILHOTO 000pYI0BaHHS

Baagers (B): ocHOBHBIE HaBBIKH 1O O(DOPMIICHHUIO PEe3yIbTATOB
HAYYHO-UCCIIEIOBATENBCKUX U OMBITHO-KOHCTPYKTOPCKUX PadoT,
9JICMCHTOB TEXHHUYECKOM JOKYMCHTallMKM Ha OCHOBC BHCAPCHHA
Pe3yIbTaTOB HAYYHO-UCCIIEI0BATENBbCKUX PaboT

2. leau 1 321244 0CBOEHHA Y4eOHOM IMCUMILVINHBI, MECTO AUCHUILIUHBI B
crpykrype OIIOITI BO

JucuumimHa MuKpoOHONIOTHYECKH CHUHTE3 OTHOCHUTCS K dYacTd, (opMupyemoit
YYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIEHWH OCHOBHOHM mpodeccroHaabHOM 00pa3oBaTeIbHOM
nporpamMMbl  Beicuiero obOpazoBanus 19.03.01 buotexnonoruss npoduias buoTexHomorus
MUIIEBBIX POU3BOJICTB.

Heab: QopmupoBaHUE TEOPETUUYECKUX 3HAHUM H TMPAKTUYECKUX HABBIKOB 10
TEXHOJIOTHSIM MUKPOOHOJIOTUYECKOTO CHHTE3a KaK OCHOBBI OMOTEXHOJOTUYECKUX MPOU3BOJICTB,
pazHoOOpa3ne KOTOPBIX OIpenessieTcss CBOMCTBAMH HUCIOIB3YEMBIX MHKPOOPTaHU3MOB,
SIBJISTFOIITUX CS TIPOTYIIEHTaMH OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

3HaHI/Ie OCHOB TEXHOJIOI'NHU MI/IKpO6I/IOJIOI‘I/I‘IeCKOFO CHUHTE3a ABJIICTCA OOHUM H3 BAKHEUIIINX
KPUTCPHUCB, ONPCACIIAIONNX YPOBCHD HpO(beCCHOHaHLHOﬁ IIOATOTOBKHA 6I/IOTCXHOJ'IOFOB.

3agayamMu JTUCHMILINHBI SBJISIETCS U3yYeHHe:

- U3YYCHHUE TEOPUU M TIPAKTUKH TPOMBIIINICHHOTO IMPOU3BO/ICTBA BAXKHEHIIINX MPOAYKTOB
MUKpPOOHOTO CHHTE3a, YTO HeoOXoaumo s oOecrmeueHus d(HPEeKTUBHON TPOU3BOICTBEHHON
NeSATeTLHOCTH MH)XEHEPOB-OMOTEXHOJIOTOB.

3. O0beM y4eOHO IMCUMILUIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM
KOJIMYECTBA AKAIEMHUYECKUX YACOB, BbIICJICHHBIX HA KOHTAKTHYI0 padoTy
o0yuarouuxcs ¢ npenojasaresieM (Mo BUAAM Y4eOHBIX 3aHATH, TEKYIIHH H
MPOMEKYTOYHBIN KOHTPOJIb 10 JUCHHUIJIMHE) H HA CAMOCTOAITEJIbLHYIO padoTy
o0y4yaromuxcsi



3.1 OgHo-3a04Has opma 0OydeHUs

Buy yae6HO# paboThl 9 cemectp
OO61ast TpyA0€MKOCTh IUCHUIUINHBI, 3a4E€THBIX €AMHHUII 4
4acoB 144
AyautopHasi (KOHTaKTHas) padora, 4acoB 24,25
B T.Y. 3aHATHUS JIGKLIMOHHOTO TUIA 8
3aHATHS CEMUHAPCKOro TUMA 16
IPOMEKYTOUHAs aTTECTALUs 0,25
CamocTrosiTe/ibHas padoTa 00y4Yalouuxcsi, 4acoB 115,75
B T.4. KypcoBas paboTa -
KounrpoJsb 4
By npome:KyTo4HON aTTeCTaluy 3a4€T

4. Cogepxanne TUCHUILUINHBI, CTPYKTYPHPOBAHHOE 0 TeMaM (pa3gesiaM) ¢
yKa3aHueM OTBeJIeHHOI0 HA HUX KOJIHYEeCTBA aKaJleMHUYeCKHX YaCOB U BH/I0B
Y4eOHbIX 3aHATHI
4.1 Ilepeuenv pazoenoe OUCUUNIUHBL C YKA3AHUEM MPYOOEMKOCHU
ayoumopHoil (KOHmMaKmHoil) U camocmoamenbHoll padomasl, 6UO068 KOHMPO.Iell

U nepeunsn Komnemeuuul?
OuHo-3a049Hast popma 00ydeHHSI

TpynoeMKOCTb, 4aCOB

B TOM 4YHUCIJIC

HaumeHoBaHue pasieiioB U TeM ayJIMTOPHON
(KOHTaKTHOM )

paboTHI

BCETO

CaMOCTOSITETb
HOW paboThI

HanmenoBanu
€ OIIEHOYHOT'O
cpeacTBa

Kon

KOMIICTCHI]

nn

Pazgen 1.

. 139,75
Mukpo61oJIOrTHYecKHii CHHTe3

24,0

115,75

1.1. MukpoOuoI0ruuecKui
CHHTE3: XapaKTepUCTHKA,
OCHOBHBI€ [TOHSTHS.
XapakTepuCTHKa OCHOBHBIX
MPOIYKTOB OMOTEXHOJIOTUH
MHUKPOOHOI0 CHHTE3a

16 2

14

1.2. OCHOBHBIE CBEIECHUS O

9 16 2
CTPOEHUH MUKPOOHOHN KJIETKU

14

1.3. Ilutanue

MHUKPOOPIraHU3MOB.
KyneTuBupoBanue
MUKPOOPIraHU3MOB

14 2

12

1.4. Bnusinue gpaktopoB
BHEIIIHEH cpeibl Ha
KHU3HEACATCIIbHOCTh U
OMOCHHTETHUYECKYIO
CIIOCOOHOCTh
MHUKPOOPIaHU3MOB

16 2

14

1.5. B3aumocss3s u
perymsius 0OMEHHBIX
MIPOIIECCOB B MUKPOOHOM
KJIETKE

14 2

12

16 4

1.6. TexHooruueckue

12

cobeceoBaHme
TECTUPOBAHKE

[K-1
[K-3




aCTIEeKThl TPOU3BOICTBA
MPOAYKTOB MUKPOOHOTO
CUHTE3a
1.7. TIpoyKThl MUKPOOHOTO
CUHTE3a: aHTHOUOTHUKH, 16 4 12
BUTAMUHBI, JTUITUIBI,
AMUHOKHCIIOTBI
1.8. buorexHoJsorus
MHUKPOOHBIX (PEpMEHTHBIX 15,75 4 11,75
MIpernapaToB
1.9. OCHOBHBIEC TOCTHUXEHUS U
NEPCIEKTUBBI MUKPOOHOM 16 2 14
OMOTEXHOJIOTHH
HTtoro 3a cemecTp 139,75 24,0 115,75
I[pomexyToUHasi aTTECTALMS 4,25 0,25 4 3auer IIK-1
I1K-3
HUTOTI'O no xucuuiinae 144 24,25 119,75
4.2 Cooeportcanue oucuyuniunsvl no pazoenam
Pazgean 1. Muxpoouo1oruyecKuii CHHTE3
Ieap — B TMO3HAHWM HAYYHBIX OCHOB KYJbTUBUPOBAHUS MHKPOOPTAaHU3MOB U

OMOXMMHUYECKHUX OCHOB IIPOLIECCOB MX MeETa0oJIM3Ma JJs HOJY4YEeHHs LEIEeBbIX MeTabOoJIUTOB,
3HAYCHUS BJIMSHUS COCTaBa MUTATEIBHON Cpebl, BHEIIHUX (PaKTOPOB Ha CKOPOCTh HAKOILICHUS
IPOAYKTOB METa0O0IM3Ma U UX CBOWCTBA

3agaum — OCBOCHHE METOJOB KYJbTHBHPOBAHUS W MOAM(DHUKANUU MHUKPOOPTAHU3MOB C
LENBI0 CO3JaHusl OMOTEXHOJOTMUECKUX IPOU3BOACTB TMOJIyYEHHs Ba)KHEHIIUX MPOJIYKTOB
OMOTEXHOJIOTHH.

IlepeyeHnb y4eOHBIX 3J1eMEHTOB pa3jeJa:

1.1. Mukpoouonozuueckuii cunme3s: XapaKmepucmura, OCHOGHbIE NOHAMUSL.

XapakTepucTUKa OCHOBHBIX MPOJYKTOB OMOTEXHOJOTMH MUKPOOHOTO cuHTe3a. OCHOBHbBIE
HAIPaBJICHUS MX HCIIOJIb30BAHMS.

1.2. Ocnosnvie ceedenusn o cmpoenHuu MUKpoOHOU KNemKu.

Knerounele CTEHKM MUKpPOOpPraHu3MoB. MemOpaHbl MHKPOOHBIX KIeTOK. benku
MHUKpOOpPraHu3MoB. HykienHOBbIE KHCIOTBI, U HMX HPOU3BOJHBIC. YTJIEBOJIbI MHUKPOOHBIX
KJIETOK.

1.3. IHumanue mukpoopzanuszmos. Kynomuguposanue muKkpoop2anuzmos.

MexaHu3M MOCTYIUICHUS MATATEIHHBIX BEIIECTB B KJIETKY. THITBI MATaHUS: aBTOTPOQBI,
reTepoTpodsl, XeMoTpohbl, HOTOTPOPHI, IUTOTPOdHI, opraHoTpodsl. CanpoduTsl U Mapa3uTHI.
AykcoTpodsl U IPoTOTPOdbI. XapaKTepUCTHKA MUTATENbHBIX CPEl.

HakonurenbHble KylIbTypbl M NPUHIMII 3JIEKTUBHOCTH. METOABI BBIJIEIEHUS YHCTBHIX
KynbTyp. CrocoObl KyJIbTUBUPOBAHUS MHMKPOOPraHM3MOB: TBepaoQa3HbIl, XHUIKO(Da3HbIN;
NEpUOJIMYECKUN,  HENpepbIBHBIA.  3aKOHOMEPHOCTH  pOCTa  MHUKPOOPraHM3MOB  IpHU
NEPUOIMIECKOM  KYJIbTUBHPOBaHUH. (OCOOCHHOCTH pPOCTa KYJIBTYphl TIPH HENPEPHIBHOM
BeIpaiuBanuy. [IpuHiun xemocTara u Typougocrara.

14. Bnuanue ¢akmopoe enewneii  cpedvl Ha  JCU3HEOEAMENbHOCMb U
OuocunmemuuecKyr cnocoOHOCMb MUKPOOPZAHUZMOG

Ponp BHemHMX (DAKTOPOB B PEryNSIIMU JKU3HEAEATEIBHOCTH MHUKPOOPraHU3MOB, 3aKOH
MUHHMYMA.

Brmusane ¢usnuecknx ¢GakTopoB Ha POCT M Pa3BUTHE MHUKPOOHOH KIETKH. 3HAaYCHHUE
BJI&KHOCTH, TIOKa3aTelb aKTUBHOCTH BOJbI. BIUSHHE OCMOTHYECKOTO IaBlICHUS, IJIA3MOJU3 U



mnazMmontus. JleictBue TteMiiepaTypbl. MeToasl CTepuUiIn3alvy, OCHOBAHHBIE HA JCHCTBUU
Temreparypbl. BiusHMe Ha  MUKpPOOpPraHM3Mbl  JIyYUCTOH  DHEpPruH,  YIbTpa3ByKa,
TUIPOCTaTUYECKOTO JABJIEHUSI, TOKOB BBICOKOM YaCTOTHI.

®dusnko-xuMuueckue (akropel: BiaMsgHUEe PH Ha MHKpOOPraHU3Mbl; OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbHBI IOTEHLMAI CPEAbl M €ro CBSI3b C OTHOUIEHHMEM MHKPOOPIaHHU3MOB K
MOJIEKYJISIPHOMY KUCIIOpOy. A3po0bl U aHAa3POOBI.

Xumuueckue BemiectBa. Crneun(puYHOCTh M MEXaHM3M HUX JACUCTBHS. XHMHUYECKHE
BEIIIECTBA, UCIOIb3yEMbIE Ha NMPEIIPUATUSAX MUILEBONW IPOMBIIIJICHHOCTH.

buonornueckue ¢akropsl. CuMOMO3, aHTarOHU3M, MMAPa3UTH3M; X 3HAUYEHUE B IPOIECCe
IPOM3BOJICTBA U XPAaHEHUS IUILEBBIX IPOIYKTOB.

1.5. Bzaumoceaszv u pezynayus 00MeHHbIX RPOUECCO8 6 MUKPOOHOI KllemKe.

OOure NpUHIMIBI B3aUMOCBSA3M MeTabonuueckux myTed. KaraGonausm u anabonusm:
B3aUMOCBSI3b U 0OcoOeHHOCTH. LleHTpanbHbBIe TyTH W KiIO4YeBble coeauHeHUs. OCHOBHBIC
aCIIEeKThI perysuu MeTaboau3ma.

1.6. Texnonozuueckue acnekmul npou3800cmea RPOOYKmMo8 MUKpOOHO20 CuHme3a

TunoBsle cxeMbl IPOU3BOJCTBA MUKPOOHBIX MeTa00IuTOB. OCHOBHBIE MPUEMBI KOHTPOJIS
MIPOIIECCOB CUHTE3a. ATmaparypHoe 0(hopMICHHE MUKPOOHUOIOTHYECKOTO CHHTE3A.

1.7. Ilpooykmel MukpooHo20 cunmesa: aHMUOUOMUKU, GUMAMUHbBL, JIURUODL,
AMUHOKUCIOMbL

bruocuHTe3 aHTUOMOTHKOB U UX POJIb B opranusMe. f-JIakramHble, aMUHOIJIMKO3UIHBIE,
TETPALMKINYECKHE, TIOJIMEHOBbIE aHTUOMOTHKHU. IlpuMeHeHHe aHTMOMOTHKOB B MHINEBOM
OMOTEXHOJIOTHH.

buocunTe3 BuramuHoB: BuTamuHsl rpynn B u D. Kapatunousl, ackopOuHOBasi KUCIIOTA.
XapakTepuCTUKA IPOMBIIIJIEHHBIX METO/I0B IOJIyUEHHUSL.

buocunTe3 MMNUIOB UM MX MPOU3BOJHBIX: OMOCHHTE3 HACBHIIIEHHBIX UM HEHACHIIIEHHbIX
KHUPHBIX KHCIIOT, TPHALWITIIULEPUHOB, (hocOoIUua0oB, cTepon1oB. Perymsauus 6uocunresa.

buocunTe3 aMMHOKHCIIOT U Oernka.

1.8. Buomexnonozus MukpooOHsix grepmenmHubix npenapamos.

TpeboBanust mpenbsiBiasieMble K MpoayleHTaM ¢epMmeHToB. [lonmydyeHue OaxTepuaabHBIX
HNEKTOJIUTHYECKUX  (epMeHTOB. [lomyuyeHHe  NPOTEOTUTHYECKHX, JIUMOJUTHUYECKUX U
aMWJIOJIMTUYECKUX (PEPMEHTOB: MPOAYLEHTHI, CIIOoco0bl, mpueMbl. Kapboruapazsl MUKpOOHOTO
npoucxoxaeHus. CoznaHue MyJIbTUIH3UMHBIX KOMIIO3ULIUI.

1.9. Ocnosnvie 0ocmusicenusn u nepcneKmuevl MUKPOOHOU OUOMEXHONIOUU.

[lepcneKTHBHBIE TEXHOJIOTUU U MTPOJYLIEHTHI B MUKPOOHOM CHHTE3E.

5. OHeHO‘-IHbIe MaTepuaJbl IO JUCHUILINMHE
OneHouyHble MaTepHallbl MO JUCIUIUIMHE TpeACTaBiIeHbl B BHIE (OHIA OIEHOYHBIX
cpencts. [lpunoxenue k paboueit mporpamme.

6. MaTepnajbHO-TeXHHYECKOE U Y4eOHO-MeToAuYecKoe obecneyeHue
TUCHUNTIHHBI
6.1 Ilepeuens yueono-memoouueckozo odecnevenus no OUCYUNIUHE

Ne | Asrop, Ha3BaHUE, MECTO U3JAHUS, U3AATEIBCTBO, TOJ U3/IaHUs, KOJIMYECTBO CTPAHUL], PEKUM
/o JlocTyna

MeTOZII/I‘-IeCKI/Ie YKa3aHus 110 U3YYCHUIO TUCIUITIIMHBI

MeTtoauueckue yKa3aHus sl BBIIOJHEHHS J1a00paTOPHBIX paboT

6.2 Ilepeuenv yuebHbIX u30AHUIl, HEOOXOOUMBIX 011 O0CBOCHUSA
oucyunIuHol *



DJIeKTPOHHBIC YIeOHBIC H3MAHMS B dJICKTPOHHO-OMOMMOoTeuHBIX cucTeMax (ObC)**:

Ne ABTOp, Ha3BaHUE, MECTO U3AHUS, TOJ U3IAHUSL
P, ’ 8 » TOA 311 ’ Cchuika Ha yueOHOe n3nanue B ObC
T1/T1 KOJIMIECTBO CTPAHUI]
OcHoBHas:

3apurnkas B.B. Mukpobuonorus, yaed.mocodue /
B.B. 3apunkas.— bnarosemenck: Jansl['AY,
2013.- 221 c. /I -Teker 31neKTpOHHBIH//
DJIeKeTPOHHO — ONOIMOTEUHAs CUCTEMA
«Agriliby: caiit.-banammuxa, 2012.- URL: Pexum
JIOCTYTA : JUIs 3apPETHCTPUP. TOJIb30BATEINEH.

http://ebs.rgazu.ru/index.php?q=node/3610

Sxynos, T.P. MonekynsipHas OMOTEXHOIOTHSA :
yaebnuk / T.P. Slkynos, T.X. ®anzoB. — CaHKT-
[MetepOypr : Jlanb, 2019. — 160 c. — ISBN 978-
5-8114-3719-1. — TekcT 25eKTPOHHBI //
DneKTpoHHO-OnOMoTedHas crcreMa «JIanpy :
[caiiT]. — URL:— Pexxum noctyna: s aBTOpHU3.
I0JIB30BATENIEH.

https://e.lanbook.com/book/123684

JlomoHUTEIbHAS

Mukpobuonorus : yueOHoe mocobme / P.I. https://e.lanbook.com/book/112044
l'ocmanos, A K. lNamymmun, A.X. Bonkos, A.W.

HUo6parumoBa. — 3-¢ wu3m., crep. — CaHKT-
IlerepOypr : Jlanp, 2019. — 496 ¢. — ISBN 978-
5-8114-1180-1. —  Tekcr:  DIEKTPOHHBIH //
DIIeKTPOHHO-OMOINOTeUHass cucTeMa <«JIaHby :
[caiiT]. — URL:— Pexum moctyna: mjist aBTopus.
MOJIb30BaTENEH.

6.3 Ilepeuensv 31eKMpPOHHBIX 00PA308AMENLHBIX PECYPCO8 *

Ne DJIeKTPOHHBII 00pa3oBaTe/IbHbII pecypc Hoctyn B DOP (cerb UHTepHeT, JIOKATbHAS
n/n ceTh, aBTOPH30BAHHBI/CBOOOAHBIH 10CTYII
DNeKTPOHHBIN HAYYHO-TIPOU3BOICTBEHHBIN http://ebs.rqazu.ru/?0=node/118

KypHan  «ArpodkoUHpo». DI'YII «BHUU
ArposkounHpopm». Mocksa. Pexxum noctyna:

6.4 Coepemennsie npogheccuonaivnvle 6a3vl 0AHHBIX, UHGOPMAUUOHHDLE

CnpaeovdHble cCuCmembsvl U iUEH3UOHHOEe RPOCPpAMMHOE obecneuenue

1. loroBop o moxakiatoyeHHH K HamuoHanbHOW AIEKTPOHHOH OuOIHOTEKE U
MpEeAOCTaBIEHUH  JOCTyna K oObekTaM HanuoHampHOW — AJEKTPOHHOW — OMOIHMOTEKH
Nel01/H3B/0502-1 ot 26.02.2020 5 net ¢ nposjoHranuei

2. Cormamenue o OecruraTHOM TecTtoBoM joctyrne kK Polpred.com. O630p CMU
27.04.2016 6eccpouno

3. Cornamenne o OecrutlaTHOM TecToBoM joctyne k Polpred.com. O630p CMU
02.03.2020 6eccpouno

4. NudopmarmonHo-crpaBovynas cucrema «[apant» — URL: https://www.garant.ru/
HNudopmannonHo-cripaBounasi cucrema Jlunensuonnsld goroBop Ne 261709/0I1-2 ot
25.06.2021

5. «Koncynbrant [Lmroc». — URL: http://www.consultant.ru/ ceoGoaHbIi gocTy

6. DnekTpoHHO-OMOIMOTeUHas cucrema AgriLib http://ebs.rgunh.ru/ (cBuaerenscTBO 0
roCcyIapCTBEHHOU peructpanuu 6a3sl qaHHbIX No2014620472 ot 21.03.2014).



http://ebs.rgazu.ru/index.php?q=node/3610.%20(дата%20обращения%20:10.10.2019.)%20-Текст
http://ebs.rgazu.ru/index.php?q=node/3610
https://e.lanbook.com/book/123684
https://e.lanbook.com/book/112044
http://ebs.rgazu.ru/?q=node/118
https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgunh.ru/

7. Enunas mnpodeccronHanpHas 06a3a 3HaHME JUIS arpapHbIX BY30B. ODJEKTPOHHOE
m3aatensctBo JIAHDB. ObC Jlanp Jlunen3uonusii goroBop Ne 17 ot 15 mapra 2024 r., cpok
nerictBus 1 rog

Hoctyn K 3JIEKTPOHHOM HH(OPMAINMOHHO-00Pa30BaTeJIbHOM cpene,
HHGPOPMAIMOHHO-TEJIEKOMMYHHKAMOHHOI ceTH «AHTepHeT»

1. Cucrema qucraniontnoro ooydenust Moodle www.portfolio.rgunh.ru (¢cBo6oau0
pacapocTpaHsIeMoe)

2. [IpaBo wucmoabs3oBanus mporpamm it DBM  Mirapolis HCM B cocrase
(bYHKIIMOHAIBHBIX OJIOKOB M MOIyJIeii: BupTyaibHas KOMHATA.

3. MHHOBallMOHHAS CHCTEMa TECTUPOBAHUS — MPOrPaMMHOE OOecIieueHne Ha

mwiardopme 1C (dorosop Ne K/06/03 ot 13.06.2017). Beccpounsiid.

4. O6pa3oBaTeNbHBI MHTEPHET — MOpTaid POCCHUICKOro TocymapCcTBEHHOTO arpapHOro
3a049HOTO0 YHHBEPCHUTETA (CBUIETEIHCTBO O PETHCTPAIMH CPEICTBA MACCOBBIX MH(pOpMAIUU I
Ne ®C77-51402 ot 19.10.2012).

JInueH3noHHOE U CBOOOIHO pacpocTpaHsieMoe NPOrpaMMHoOe odecrieyeHue

1. OpenOffice —  cBoOomHBIM  makeT  OPHCHBIX  HPUIOKEHHH  (CBOOOIHO
pacrpocTpaHsaemoe)

2. linuxmint.com https://linuxmint.com/ (cBO60IHO pacIpoCTpaHIEMOE)

3. DrnektpoHHO-OMOMMoTeuHas cucrema Agrilib http://ebs.rgunh.ru/ (cBunerenbcTBO 0
rocyapcTBeHHOU peructpauuu 6a3pl ganHbIX Ne 2014620472 ot 21.03.2014) coOGcTBEHHOCTH
YHHBEPCUTETA.

4. OdpunmanpHass  crpanuna YHuBepcureTa  Bepnanckoro  https://vk.com/rgunh
(cB0OOIHO pacmpocTpaHsIeMoe)

5. AnTtuBupycHoe nporpammuoe obecrneuenue Dr. WEB Desktop Security Suite

(Cy6nuuensuonnsbiii joropop Ne 13740 Ha nepeady HEHCKIIIOUUTENBHBIX MIPaB Ha IPOrpPaMMBI
st OBM ot 01.07.2021).

6.5 IlepeyeHb y4eOHBIX ayIMTOPHIi, 000PYI0BAHUS U TEXHUYECKHX CPEICTB

o0ydeHusi**
HaumenoBanue
IIpennasnauyenue Kopnyca, Ilepeuenn
NoMeIeHust o0opynoBaHusi (B T.4. BUPTYaJIbHbIE AHAJIOTH) U
(aynuropumn) A moMermeHs TeXHUYEeCKHX CpPeACTB 00y4yeHus *
(aynuropumn)
Jna 3anamui Y4e6Ho- CrenmanusupoBaHHas MeOenb, HAOOp IEMOHCTPALMOHHOTO
NEKYUOHHO20 MUNA aJMUHHUCTPATUBHBIN obopynosanus. Konmbiotepsr B coope Intel 9 mr.
kopnyc. Ka6. 310 MynbTHMeAnA-IIPOSKTOP NEC
V260X/10216020/170112/0000580/17 Kuraii
Jns sansmuil YyebHo- CrienmanmusupoBanHas meoeins, mukpockon MOTIC DM 111,
JIeKYUOHHO20 MUna, aJMHHUCTPATHBHBIN Mukpockor «brnomam», repmocrar TCO1/80 CITY, aBTOKNaB
ceMuHapcKo20 muna Kopiryc BK-30, snekrpudeckas miuuta - 3BU-412. XoioaunbHUK
(cemunapul, Ne 311 «CapatoBy» IIJIs1 XpaHEHHS MMTATEBHBIX CPEll U XUMUIECKUX
npaxmuueckue npenaparoB. MUKPOCKOIIMYECKUE MPENapaThl 0 TeMaM
3auAmus, 3aHATHH, XUMHYECKas ocy1a
NPAKMUKYMbI,

nabopamopHvie
pabompot,
KOJUIOKBUYMbL), 05
npoeedeHUs 2PYNNOBbIX
KOHCYnbmayui u
UHOUBUOYATTLHOU

pabomwl 006y4aBUUXCS



https://e.lanbook.com/
http://www.portfolio.rgunh.ru/
https://linuxmint.com/
http://ebs.rgunh.ru/
https://vk.com/rgunh

¢ neodazo2udecKumu

pabomuukamu, 014
npoeederus

meKyuje2o KOHmpous u

NPOMENCYMOUHOL
ammecmayuu
Lna YuebHo-mabopatopusiii | CrenpammupoBaHHas MeOemb, TepcoHaIbHbIe KOMITBIOTEpHI 11
CamMoCmosmenbHou xopiryc. Ka6. 320. wr. Bpeixon B UHTEpPHET, JAOCTY B  3JIEKTPOHHYIO
pabomul HHPOPMAMOHHO-00Pa30BaTEIFHYIO CPEy YHUBEPCUTETA.

YuebHo-
aMUHHUCTPaTUBHBIN
KOpITyC.

Kab. 105. YuebOnas
aAyTUTOPUS IS YICOHBIX
3aHATHI 00yYaromuxcs
W3 YHCJla UHBAIUIO0B U
i ¢ OB3.

CrnermammsupoBaHHasi MeOenb, HabOp  IEeMOHCTPAOHHOTO
o0opynoBaHUA. ABTOMAaTH3HMPOBaHHOE pabodee MecTo st
HWHBAJIUJIOB-KOJIICOYHUKOB C KOPPEKUMOHHON TEXHUKOH H
HHAYKIHOHHON cuctemoit D1Cuc 290; ABTOMaTH3UPOBaHHOE
pabouee
[I0JIb30BaTeIed  CO
OnCuc 29 ON; ABTOMaTH3MpOBaHHOE pabouee MeCTO M

MeCTO I ClIabOBUIAIIUX U

CTalMOHAPHBIM

HE3psAYuX
BUJICOYBEIUYUTEIIEM

CIa0OBUASIINX U HE3PSYUX IOJIb30BaTEIeH C MOPTATUBHBIM
Buneoyseanuurenaem DnCuc 207 CF; ApromarusupoBaHHOE
paboduee mMecto A CHAOOBHIOAMHMX W HE3PSINX
nose3oBareneil ¢ umraromein MammHo OiaCuc 207 CN;
ATmapaTHBI KOMIUTEKC C (YHKIUEH BHUACOYBEIMUCHHUS W
YTeHUS IS CIAa0OBUISAIINX M HE3PSYUX IOJIb30BaTelei

DOnCuc 207 OS.
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®EJIEPAJILHOE TOCY JAPCTBEHHOE BIOKETHOE OBPA30BATEJILHOE VUPEX/IEHUE
BBICILIET'O OBPA30OBAHMS MUHUCTEPCTBA CEJILCKOI'O XO3SMCTBA POCCUIICKOI
®EJIEPALIIN
«POCCUMCKUI TOCYJAPCTBEHHBII YHUBEPCUTET HAPOIHOI'O XO3SIIICTBA
WMEHU B.A. BEPHAJICKOT O»

@oH/ O1IEHOYHBIX CPEJCTB /sl POBe/IeHUsI TEKYIIEro KOHTPOJIS U IPOMEKYTOYHOM
arTecTalMu 00y4aromMXCcs Mo AucuuIInHe MuKpoOuoornyecKuii CMHTE3

Hanpasnenune nogroroskun 19.03.01 buorexnoJsiorus

Hampasnennocts  (nmpoduns) mnporpammbl  BHOTEXHOJIOTMS  NMHIEBBIX
NMPOU3BOJICTB

KBanudukauus bakanasp

dopma oOydYeHUS OYHO-3a04HAsI

bamammxa 2024 r.
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1.0nucanue nokasaresjiel 1 KpUTepueB OLEHMBAHNS TJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHUs 10 y4eOHOM TUCIUIIUHE

Komnerenuuit

YpoBeHb 0CBOEHUST*

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

HaumenoBanue
OLICHOYHOI'0
cpeacTsa

[IK-1- Criocoben
PYKOBOAHTH
TEXHOIOTHYECKUMH
MPOLIECCaMK B paMKax
MIPUHATON B
OpraHM3alnn
TEXHOJIOTHHU
MPOU3BOICTBA
OHMOTEXHOJIOTHYECKOM
TIPOIYKIIAH IS
MUIIEBON
MPOMBIIUICHHOCTH

IToporosbii
(Y10BJIETBOPHUTEIBHO)

3HaeT: OCOOCHHOCTH MPOMBIIUICHHBIX CIIOCOO0B
KyJIbTUBUPOBAHUSI MHKPOOPTaHU3MOB; OCHOBBI
acenTuKd B  (EpMEHTALMOHHBIX IpoIeccax;
METO/IbI BbIJIETICHUS MIPOAYKTOB
MHUKPOOHOJIOTHYECKOTO CHHTE3a; XapaKTEPUCTHKY
OMOJIOTMYECKUX  areHTOB, NPUMEHSEMBIX B
OMOTEXHOJIOTHH, CBIpBS u OCHOBHBIX
KOMIIOHEHTOB [TUTATeIbHBIX CPeJl

yMeeT: NPUMEHATh  METOABl  BBLAEICHUS
NPOAYKTOB ~ MHMKPOOHOJIOTMYECKOTO0  CHHTE3a,
y4acTBOBaThb B TIpoIlleccax MPUTOTOBICHUS U
CTEpUIIN3AINH [TUTATEIbHBIX CpeJl

BJjajeer: uHpOpMaLMEl O  MEpCIEKTHBAX
MIPOMBIIIUIEHHOTO TPOU3BOJICTBA MOJIUCAXAPUIOB
M HYKJIEO3WJOB;, YydYacTBOBaTb B Ipolieccax
NPUTOTOBJICHUS! M CTEPWIM3ALMN IHTATEIbHBIX
cpexn; IpoLeccamMmu MPUTOTOBJICHUS u
CTEpUJIM3AIMK THUTATENBHBIX CPEl U TOJy4YeHHS
CTEpHJIBHOTO BO3yXa

cobeceoBaHNe
TECTHPOBAHKE

IIpoaBuHyTHI
(xopo1o)

3HaeT TBEpPAO: OCOOEHHOCTH TMPOMBIILIICHHBIX
CHOCO0OB KYJIBTUBHUPOBAHUS MHKPOOPTaHHW3MOB;
OCHOBBI ACCIITUKN B @epMeHTaHI/IOHHIﬂX
Mpoleccax; METOAbl BBIACNEHUS  MPOIYKTOB
MUKpPOOHOJIOTUYECKOTO CHHTE3a; XapaKTEPUCTHKY
OHMOJIOTHYECKHUX arcHToOB, IIPUMECHACMBIX B
OMOTEXHOJIOTHUH, CBIPbsI u OCHOBHBIX
KOMITOHEHTOB IUTATENbHBIX CpeJl

YmMmeer YBEPEHHO: MPUMEHSTH METO/IbI
BBIACIICHUA TIPOJAYKTOB MI/IKpO6I/IOJIOFI/I‘IeCKOFO
CUHTE3; Y4acTBOBATh B nporueccax
IPUTOTOBJICHUA W CTCPpUIIM3ALUN TTHUTATCIbHBIX

cobecenoBaHue
TECTUPOBAHKE

12



cpen
Baaneer YBEpPEHHO: nHpopMmarmeit 0
MEPCIIeKTHBAaX IPOMBIIUIEHHOTO IPON3BOACTBA
MOJINCAXaPUIOB M HYKJICO3UIOB; y4acTBOBaTh B
Mpoleccax TMPUTOTOBIICHUST M CTEpUIN3ALUU
MUTATETBHBIX CpPell; TPOIecCCaMy TPUTOTOBICHUS
Y CTEpUIIU3ALNY MUTATEIBHBIX CPEJl U MOIYYCHUS
CTEpUIIBHOTO BO3AyXa

Bbicokmii
(oTJIM4HO)

HNmeer copmMupoBaBieecsi cUCTeMAaTHYeCKHUe
3HAHMS$: 0COOEHHOCTH NPOMBIIIJICHHBIX CIIOCOO0B
KYJIbTUBUPOBAHUA MUKPOOPTaHHU3MOB, OCHOBBI
acenTUKM B  (EpMEHTAMOHHBIX  Ipoleccax;
METO/BI BBIJICJICHUS IIPOAYKTOB
MHUKPOOHOJIOTHUYECKOTO CHHTE3a; XapaKTEPUCTHKY
OHOJIOTNYECKUX arc¢HToOB, MIPUMCHACMBIX B
OHOTEeXHOIOTUH, CBIPbHSA u OCHOBHBIX
KOMITIOHEHTOB ITUTATENbHBIX CPEJL

HNmMmeer chopmupoBaBuieecss cucTeMaTHYeCKoe
yMeHHe:  TPHUMEHSITb  METOAbl  BBIJCIICHUS
NPOAYKTOB ~ MHMKPOOHOJIOTMYECKOTO0  CHHTE3a,
y4aCTBOBaTb B IIpoHecCax IIPUTOTOBJIICHUA U
CTCPpUIN3allUU MMUTATCIIBHBIX CPE]

Ioka3zan chopmupoBaBmeecs
cucTeMaTH4YecKoe BJIaJieHue: WHpopMaIuen o
MEPCIEKTHUBAaxX IMPOMBIIJICHHOTO IIPOU3BOJACTBA
MOJIMCAaXapuI0B M HYKJICO3HIOB; Y4acTBOBaTh B
mpoleccax MPUTOTOBIEHHA M CTEPUIH3ALUU
IUTaATCIIbHBIX cpezx; nponeccaMu MpPUroTOBJICHUA
U CTEPWJIN3ALNN MMUTATENBHBIX CPel U TOIy4YEeHHS
CTEPUIIBHOTO BO3AYXa

cobecenoBaHme
TECTHPOBAHHE

IK-3 - Criocoben
poecCuoHaIbHO
paborarts ¢
HCCIIEIOBATENbCKUAM U
HUCIIBITATCIIbHBIM
o0bopynoBaHUEM

MoporosBwiii
(Y10BJIETBOPHUTEIBHO)

3HAaeT: IpaBuiIa Oe3omacHoOCTH B
OMOTEXHOJIOTUYECKUX TPOM3BOJACTBAX; IOIHBIN
00beM TpeOoBaHMI paboTsI Ha
HCCIIEI0BATEIbCKOM u UCTIBITATEIEHOM
000pYZIOBaHNH ISl TIPOBEJICHHS TUTAHUPOBAHUS U
OpraHM3allMM  WCCIICNOBAaHMH ¥ pa3paboToK;

cobecenoBaHme
TECTUPOBAHKE
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(mpubopamu u
yCTaHOBKaMH,
CTeUATU3UPOBAHHBIM
U MaKeTaMH
MPUKIIATHBIX
porpamm) B
n30paHHOMN
MPEeIMETHON 00J1acTH

HOPMAaTUBHYIO JTOKYMEHTAI[MI0 IO TPOBEACHUIO
MHUKPOOHOJIOTHYECKUX HCCIIeIOBAHIN

yMeeT: HCIOJIB30BaTh 3HAHHUS 00 HCIIBITATEIEHOM
000pyIOBaHNH ISl TIPOBEICHUS MJIAHUPOBAHUS U
OpraHu3allid HCCICAOBAaHMH U  pa3paboToK,
aHanmm3e © OOOOIIEHWMH OTEYECTBEHHOTO W
MEXKIYHApOIHOTO OTIBITA B obnacTtu
OMOTEXHOJIOTUH, BO3/ICUCTBUEM BHEIITHUX
(haKTOpOB BIMATH HA HANIPABICHHOCTh OMOCHHTE3a
OMOJIOTMYECKN aKTHBHBIX BEIIECTB B  IIEJAX
COBCPUICHCTBOBAHUA TCEXHOJIOTMU IIPOU3BOACTBA
MHIIEBBIX MPOIYKTOB,; aHaJIN3UPOBATH
HOPMAaTHBHYIO  JOKYMEHTallM{I0 W  HAy4HO-
TEXHUYECKYyI0  WHpOpMamui B 00JacTu

HCCIIEZI0BATEILCKOrO u UCTBITATEIEHOTO
obopymoBaHUs
BJajeeT.  MpoleccaMl  MPUTOTOBICHHS U

CTCpUIM3allM TIUTATCJIBHBIX CPEA W IMOJTY4YCHUA
CTEPUIILHOTO BO3/yXa; BO3JCHCTBHEM BHEIIHUX
(GaKTOPOB BIUATH HA HATPABICHHOCTh OMOCHHTE3a
GI/IOHOFI/I‘{GCKI/I AKTHUBHBIX BCIICCTB B ICIIIX
COBEPILCHCTBOBAHUSI TEXHOJOTHH TPOU3BOICTBA
MUIIEBBIX MPOAYKTOB, OCHOBHBIMH HABBIKUA T10
0o opMIICHUIO pe3yJbTaToOB HAy4YHO-
UCCIIC/IOBATEIILCKUX U OIMBITHO-KOHCTPYKTOPCKHX
padoT, 3JIEMEHTOB TEXHUYECKOM TOKYMEHTAIINN Ha
OCHOBE  BHEJPEHHs  pPe3yJbTaTOB  HAy4HO-
MCCIIEIOBATEIHCKUX PadOT

IIpoaBuHyTBI
(xopo1o)

3Haer TBepao: TmpaBwia O€30HACHOCTH B
OMOTEXHONOTMYECKUX IPOM3BOJCTBAX; IOJHBIN
o0peM TpeOoBaHMA paboTsl Ha
HCCIIEI0BATEIILCKOM u UCTIBITATEILHOM
000pYyIOBaHUH Ul IPOBEICHUS IJIAHUPOBAHUS U
OpraHu3allid HCCIIEIOBaHUH U Pa3paboToK;
HOPMAaTHUBHYIO JOKYMEHTAUMIO [0 IIPOBEIECHUIO
MHUKPOOHOJIOTHYECKUX MCCIICTOBAaHUN

cobeceIoBaHIE
TECTHPOBAHHKEC
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YMeer yBepeHHO: WCIONb30BaTh 3HaHUS 00
UCTIBITATEILHOM O0OpPYJOBaHUM JIJIsI TIPOBEJCHUS
TUTAHUPOBAHUSI M OPTraHU3alU{ HCCIEIOBAaHUA U
pa3paboToK, aHan3e u 00001IeHUN
OTEYECTBEHHOTO M MEXIyHAapOAHOTO ONbITa B
o0JracTr OMOTEXHOJIOTUH, BO3IEHCTBUEM BHEIIHUX
(aKTOpOB BIUATH HAa HANPABICHHOCTb OMOCHHTE3a
6I/IOHOFI/I‘IGCKI/I AKTHUBHBIX BC€IICCTB B LCIIAIX
COBEPIICHCTBOBAHUSI TEXHOJIOTHH TPOU3BOICTBA
MUIIEBBIX MPOAYKTOB,; aHaITM3UPOBAThH
HOPMAaTHBHYIO JOKYMCHTAlHIO u HAay4YHO-
TEXHHYECKYIO WHGOPMAITHIO B obnactu
HCCIIETIOBATENBCKOTO u HCTIBITATEIEHOTO
o0opynoBaHus

Buaianeet yBepeHHO: mpolieccaMy MIPUTOTOBICHUS
W CTEPWIIN3AIUH MTUTATEIBHBIX CPEI M MOTYICHUS
CTEpUIILHOTO BO3/1yXa; BO3/JCHCTBHEM BHEIITHUX
(haKTOpOB BIUATH HA HAPABICHHOCTh OMOCHHTE3a
OMOJIOTHYECKH AaKTHBHBIX BEIECTB B  IEJSIX
COBEpILECHCTBOBAHUST TEXHOJIOTHHM TPOM3BOJICTBA
IUHICBbIX HpO,Z[yKTOB; OCHOBHBIMU HAaBBIKU II0
0 OpPMIICHHUIO pe3yIbTATOB HAY4HO-
HCCIIEIOBATENBCKAX U OMBITHO-KOHCTPYKTOPCKHX
paboT, 3JIEeMEHTOB TEXHUYECKOM JOKYMEHTAIINN Ha
OCHOBE  BHEAPEHHs  PE3yJIbTATOB  HAy4YHO-
HCCIIEIOBATENBCKUX Pa0OoT.

Boicoxkmii
(oTJIM4HO)

HNmeer chopmupoBaBuieecs cucTeMaTHYeCKHe
3HAHUSA: IIpaBuIa Oe3onacHoCcTH B
OMOTEXHONOTMYECKUX IPOM3BOJCTBAX; IOJHBIN
00BbeM TpeOoBaHM paboThI Ha
UCCIIEI0BATEIbCKOM u WCIBITATEIbHOM
000pyIOBaHUM M TIPOBEACHUS TIAHUPOBAHUS H
OpraHu3allid HCCIIEIOBaHUH U Pa3paboToK;
HOPMAaTHBHYIO JOKYMEHTALMIO MO MPOBEACHHIO
MHKPOOMOJIOTUUECKUX MUCCIICIOBAHUIN

HNmeer chopmupoBaBmieecss cucTeMaTHYeCKoOe

cobeceIoBaHIE
TECTHPOBAHME

15



yMeHmue: WCIIOJIb30BaTh 3HAHUS 00
UCTIBITATEILHOM O0OpPYJOBaHUM JIJIsI TIPOBEJCHUS
TUTAHUPOBAHUSI M OPTraHU3AIUK HCCIEeOBAHUA U
pa3paboToK, aHan3e u 00001IeHUN
OTEUECTBCHHOTO M MEXKIYHApOJHOTO OIbITA B
o0JracTr OMOTEXHOJIOTUH, BO3IEHCTBUEM BHEIIHUX
(haKTOpOB BIIMATH HA HANIPABICHHOCTh OMOCHHTE32
6I/IOHOFI/I‘-IGCKI/I AKTUBHBIX BCIIECCTB B ILCIAX
COBEPIICHCTBOBAHUSI TEXHOJIOTHH TPOU3BOICTBA
MUIIEBBIX MPOAYKTOB,; aHaITM3UPOBAThH
HOPMAaTHBHYIO JOKYMCHTAlHIO u HAay4YHO-
TEXHHYECKYIO WHGOPMAITHIO B obnactu

HCCIIEIOBATEIHCKOTO " WCTIBITATENIEHOTO
o0opynoBaHus

IMoxka3an chopmupoBaseecs
CHCTEeMATH4YeCKOe  BJIQJIeHHe:  TPOIECCAMHU

IMPUTOTOBJICHUA W CTEPpUIIU3ALUN TTHUTATCIbHBIX
cpel, U IIOJIydeHHs CTEPUIBHOTO  BO3/yXa,
BO3/ICHCTBHEM BHEIIHUX ()AaKTOPOB BIMATH Ha
HaNpaBJICHHOCTh ~ OMOCHHTE3a  OHOJIOTHYECKU
AKTUBHLIX BCIICCTB B LEC/IAX COBCPUICHCTBOBAHUA
TEXHOJIOTHH TPOU3BOJCTBA IMHIIEBBIX MPOAYKTOB;
OCHOBHBIMHU HaBBIKU 1o odopmieHuto
pe3ylbTaTOB  HAay4yHO-MCCIEJOBAaTENbCKUX U
OTBITHO-KOHCTPYKTOPCKUX ~ pabOT,  3JIEMEHTOB
TEXHUYECKOM  JIOKYMEHTAllUM  Ha  OCHOBE
BHEPEHUS pe3yIbTaToOB Hay4YHO-
MCCIIEIOBATEIHCKUX Pa0oT.
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2. Onucanye NIKaJ ONeHMBAHUSA

2.1 lllkana oyenueanusn na ymane mexkyuie2o KOHmMpOis

dopMa TeKylIero
KOHTPOJIS

OTtcyTCcTBUE YCBOEHUS
*
(HMOKE TTOPOTOBOTO)

[Toporosslii (y10BIETBOPUTEIBHO)

[IpoaBuHYTHIH (XOPOIIO)

Bricokuii (0TIM4YHO)

CobecenoBanue

OTBeT Ha BOIIPOCHI HE
BBINOJIHEH WJIU BBIIIOJIHEH
HEIPaBUJIbHO, HET OTBETA Ha
JIONIOJTHUTEIBHBII BOIIPOC

OTBeT Ha BOIIPOC COJEPIKUT
JIOCTOBEPHYIO HH(pOopMaLnio 0onee
50% 3amanus, Ho menee 70%

OTBeT Ha BOIPOC
COJICPKUT JOCTOBEPHYIO
uHpopManuio 6oiee
70% 3amaHus, HO €CTh
OILINOKHU

OTBeT Ha BOIPOC
IOJIHBIH, 0€3 OIIHOOK

2.2 lllkana oyenueanus Ha Imane NPOME}CYMOUHOU ammecmayuu (3auem)

®opma
IIPOMEKYTOUYHON
aTTecTaluu

OTcyTCTBHE YCBOCHUS
(HPDKE TIOPOTOBOTO)

[oporoBssiii (YAOBIETBOPUTEIBHO)

[IponBuHyTHIH (XOpOILIO)

Bricokwii (oTianyHO)

BrimonHeHE UTOTOBBIX
TecToB (He MeHee 15
BOIIPOCOB HAa BapHaHT)

Menee 51%

51-79%

80-90%

91% u Ooiee
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3. TunoBble KOHTPOJIbHBIE 32JaHUS WIH HHbIe MATEePHAJIbI, HE0O0OX0AUMBbIE /ISl OLEHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA AeSITEeJIbHOCTH, XaPAKTEPU3YIOIIUX ITATbI
(opMupoBaHus KOMIEeTEHINI B poLiecce 0CBOeHHs 00pa30BaTeIbLHON NPOrpPaMMBbl

®OH/J ONEHOYHbLIX CPEACTB JIAA TEKYIIEI'O KOHTPOJIA
ColecenqoBanust Ha TeMbI:

1. MukpoOnsIii cuaTe3. OCHOBHBIC MOHATHS. HanpaBiieHus pa3BUTHS.

2. OCHOBHBIE IPOYKTBHI, OJIy4a€MbIE MUKPOOHBIM CHHTE30M.

3. TloBepXHOCTHBIE CTPYKTYpbl KIE€TOYHOM CTEHKU. DYHKIHUM KJIECTOYHOM CTEHKHU
MHUKpPOOPTaHHU3MOB.

4. CtpoeHue M COCTaB KIJIETOYHOM CTEHKHM MHKPOOpPraHu3mMoB. DUMOpHM W THIIH.
Kamncyne! u cnu3s.

5. MemOpaHbl MUKpOOHBIX KJI€TOK. BuocHHTe3 nenTuaoriukaHa.

6. OxapakTepu3yiTe NOBEPXHOCTHBIE CTPYKTYPbl MUKPOOHON KIIETKH.

7. Kakue Ouononumepsl 00pa3yroT KJIETOUHYIO CTEHKY MUKPOOPTaHU3MOB.

8. UeM oTiIMYaeTCsl CTPOEHHE KJIETOUHBIX CTEHOK MUKPOCKOIMYECKUX TPHOOB.

9. benkn Mukpooprann3mMoB. HykjienHOBBIE KUCIIOTBI U UX IPOU3BOJHEIE.

10. YrneBo sl MUKPOOHBIX KIETOK.

11. OcHOBHBIE THIIBI MUTAHUSI MUKPOOPIaHU3MOB. ABTOTPO(BI, TETEPOTPOPHI.

12. OcHOBHbIE THIIBI THUTAHUS MHUKPOOPTraHU3MOB: XEMOTPOQBbI, JTUTOTPOQHI,
OpraHoTpoQHI.

13. Canpoutsr u mapasutel. AyKCOTPOQBI U MPOTOTPO(DHI.

14. OcHOBHBIE UCTOUHUKH (3JIEMEHTHI) MUTAHUSI MUKPOOPTaHU3MOB.

15. XapakrepucTuka NUTaTENbHBIX CPEI.

16. HakonurenbHble KyJIbTypbl U IPUHLIMII SJIEKTUBHOCTH.

17. CriocoOb! KyJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB: TBEPA0(]a3HbIN, KUIKO(Da3HBIH.

18. CiocoOb! KyIbTUBUPOBAHUS MUKPOOPTaHU3MOB: NTEPUOANYECKHI, HETIPEPBIBHBIM.

19. MeTonp! BBIIETIEHUS YUCTHIX KYJIBTYP.

20. 3aKOHOMEPHOCTH POCTa MUKPOOPTraHU3MOB IIPU IEPUOAUYECKOM KYJIBTUBUPOBAHHH.

21. OcobeHHOCTH pOoCcTa KYJIbTYphI IIPU HENIPEPHIBHOM BBIPALIUBAHUU.

22. TlpuHuuMn xemocraTa u TypOHuocTara.

23. Ponp BHemHHMX (AKTOPOB B PETYISIIMM KU3HEAEATEIbHOCTH MUKPOOPTIaHH3MOB,
3aKOH MUHUMYMa.

24. Bausinue Gu3ndeckux (akTopoB Ha pOCT U pa3BUTHE MUKPOOHOW KIIETKH.

25. 3HaueHMe BIAXHOCTH, I0KA3aTENIb AaKTUBHOCTH BOJBI.

26. BausiHue 0CMOTHYECKOTO JaBJIEHHUS, IJIA3MOJIN3 U IJIA3MOIITH3.

27. JlelictBue TtemmepaTypsl. MeToabl CTEpMUIM3alMM, OCHOBAaHHBIE Ha JIEHCTBUU
TEMIEPATYPHI.

28. BausHue Ha MUKPOOPIaHU3MBbI JTIyYUCTON SHEPIHH, YIBTPa3ByKa, THAPOCTATHUECKOTO
JABJICHUSI, TOKOB BBICOKOM YaCTOTHI.

29. ®Ousuko-xuMudeckue (paxkropsl: BausHUe pH Ha MUKpOOPraHU3MBI; OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBI MOTEHIMAN CpeAbl U €ro CBS3b C OTHOLIEHHMEM MHMKPOOPTaHH3MOB K
MOJIEKYJISIPHOMY KHCIIOPOLY.

30. A3poObl 1 aHAPOOBHI.

31. BnusHMe XUMUYECKHUX BEIIECTB HA OMOCMHTETHYECKHE CBOMCTBA MUKPOOPTAHHU3MOB.

32. CrnenuuIHOCTh M MEXaHU3M UX JEHCTBUS.

33. XWMHM4YECKHME  BEIIECTBA, HCIOJB3YEMBIE Ha  MNPEAUPHUATHAX  NUIIEBON
IPOMBIIIJIEHHOCTH.

34. BnusHue  Ouojormueckux  (QaxkTopoB Ha  OMOCHHTETHYECKHE  CBOWCTBa
MHUKpPOOPTaHU3MOB.

35. CuM0Omn03, aHTaroHW3M, Mapa3UTH3M; WX 3HAUYCHHE B MPOIECCE IMPOU3BOJICTBA M
XPaHEHUs MUILIEBBIX POTYKTOB.
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36.
37.

B3anmMocBs3b nporeccoB 0OMeHa — kaTaboau3mMa 1 aHaboIu3Ma.
[TonsiTHE TEPBUYHOTO U BTOPUYHOTO OOMEHa.

38. IloHsATHE O LEHTPAIBHBIX IIYTSAX OOMEHA U OCHOBHBIX dTarax MeTadosu3ma.
39. Anerun-KoA u mnupoBHHOrpajgHas KHUCIOTa — KakK KIIIOYEBBIE COCIMHEHUS
MeTa0oIMu3Ma.

40.
41.
42.
43.
44.
45.
46.
47.
48.
49,

Karabonu3m n aHaboa1M3M: B3aUMOCBS3b U OCOOCHHOCTH.

OO1u1re MPUHIUIIBI B3aUMOCBS3H META0OTMYECKUX MyTEeH.

[lenTpanpHble ITyTH U KIIOYEBBIE COCIUHEHUS.

OCHOBHBIE acTIeKThI PETYJISAIINH MeTaboIu3Ma.

OCHOBHbBIE MEXaHU3MBI PETrYJIALUN META00IHU3MA.

I'eneTnueckuii KOHTPOJIb CHHTE3a (hepMeHTOB. KoMmapTMeHTamn3amms.

Tunossle cxembl IPOU3BOJICTBA MUKPOOHBIX META0OIUTOB.

OcHOBHBbIE IIPHUEMBI KOHTPOJIS IIPOLIECCOB CUHTE3A.

AnmnapatypHoe opopmiIeHHEe MUKPOOHOIOTNYECKOIO CUHTE3A.
AnmapatypHoe odopMIIeHHE TMPOLECCOB BBIICICHUS M OYHCTKU

IMPOAYKTOB MI/IKp06HOFO CHHTC3a

50.
o1.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.

67.
68.

69.
70.
71.
72.
73.
74.
75.

CriocoObl BbIIETIEHUS 1I€JIEBOTO TIPOAYKTA.

OKCTPaKIMOHHBIM METO/ BbIAECTICHHUS 1IEJIEBOTO BEIIECTBA.
[TpuHIMNIIaTBHAS CXEMa TOTYYEeHUS! BATAMUHOB.

brocuHTe3 aHTHOMOTHKOB U MX POJIb B OPraHU3Me.

B-JlakTamMHBIE, aMUHOTJIMKO3U/IHBIE aHTHOMOTHKH.
Terpauukinnueckue, MOJIUCHOBbIE aHTUOHMOTHKH.

[TpumeHeHre aHTHOMOTHKOB B MUIIEBON OMOTEXHOJIOTHH.
bruocunTe3 BuTaMuHOB: BUTaMHHbI rpyni B u D.

MuKpOOHBI CHHTE3 KAPATUHOMIOB, ACKOPOMHOBOW KUCIIOTHI.
XapakTepUCTHKA MPOMBIIIUIEHHBIX METO/I0B MOJy4YeHHUs BUTAMHHOB.
[MpuHtMnIManpHas cxeMa OMOCHHTE3a JIUTHIOB U MX TIPOU3BOTHBIX.
HACBIIIEHHBIX U HEHACBILIEHHBIX KUPHBIX KUCIIOT.

buocuntes TpuanmiruiepuHoB, GochoaunuaoB, CTEPOUIOB.
brocuHTe3 aMMHOKHUCIOT U Oenka.

TpeboBanust npeabABIsSEMbl K IPOAYLIEHTaM (pepMEHTOB.
[Tonmy4yenne 6akTepHaIbHBIX NEKTOIUTUYECKUX (PEPMEHTOB.

HEKOTOPBIX

HonyquHe MPOTCOIUTUYCCKUX, JTUITOJIUTHICCKUX U aMUJIOJIUTUYCCKUX @epMeHTOBi
MMPOAYLCHTHI, CHOCO6BI, IMPpUCMBEIL.

KapOorunpassl MUKpOOHOTO MPOUCKOKICHUSI.

MyJ'IBTI/IBH3I/IMHLIe KOMITIO3HUIIUH: CIIOCOOBI MOJIy4YCHMU, MEPCICKTUBBI
HCIIOJIBb30BaHMUA.

OCHOBBI TATOT€HHOCTH MUKPOOPTaHu3MOB. DaKTOPHI MATOT€HHOCTH.
[Tonsitue 06 admoTokcuHax, UX CBOMCTBA.

UyKepo HbIE BEIIeCTBa, BKIIOUECHHE B META0OIU3M KUBOTO OPraHU3MA.
buotpanchopmanus 9yKepoHBIX BEIIECTB.

ABTOMHTHYECKHE TIPOIIECCHI.

Karabonn3m 1 aHa0oJIM3M: B3aMMOCBSI3b U OCOOEHHOCTH.
[lepcrieKTHBHBIE TEXHOJIOTHH U TPOAYIIEHTHl B MUKPOOHOM CHHTE3E.
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KOMIIJVIEKT TECTOB 111 npomMesKyTOYHOM aTTeCcTAlMM M0 JUCHHUIINHE

[IpoBoautcs B Buze TectupoBanus. /st BoimosHeHus Tecta oTBoAUTCS 30 MUHYT.
IIpumepHbIe 32 1aHUS TPOMEKYTOYHOI0 TECTHPOBAHUSA

TecTsl VI KOHTPOJIA MO pasaeay 1

. Kakne ocnoBHBIE KOMIIOHCHTBI, BXOJAT B COCTaB MUTATEIIbHON cpem)l?

. MUHEPAJIBHBIC COJIN,

. MUHCPAJIbHBIC COJIM, BATAMUWHELI;

. MUHEPAJIBHBIC COJIM, BUTAMUHBI, TOPMOHEI;

. MUHEPAJIBHBIE COJIM, BUTAMUHBI, TOPMOHBI, HCTOYHHK YTJIEPOJHOI'O ITUTAHUS,

. MUHCPAJIbHBIC COJIM, BUTAMHHBI, TOPMOHBI, UCTOYHUK YTJICPOJHOTO MUTAHUA, arap.

. Kak gacTo xamrycHyto TKaHb IIepecakMBalOT Ha CBEXKYIO MUTATENbHYIO cpeny?
. uepe3 1 Henenmo;

. uepe3 2 Heaeny;

. uepe3 3 Heneny,

. uepe3 4 Henenw,

. uepe3 5 HeJenb.

. B pe3ynbprare KJI0HATBFHOIO MUKPOPAa3MHOKEHHS MIOTY4aIOTCS] PACTEHUSL:
. TCHETUYECKHU MJICHTHYHBI MEXKTy CO0Oii;

. TCHETHYECKH WACHTHYHBI MKy COOOH M PaCTEHHEM-TIOHOPOM;

. TCHETHUYECKH HE OJTHOPOJHBI MEXIy COOOH;

. TCHETHYECKH HE OJTHOPOJHBI MEXKITy COOOH M PacTeHUEM-TOHOPOM;

. BCC NIEPCUYUCIICHHBIC BBIIIC.

N BN WD — WA W — DN DN BN WN = -

. Kakue HampaBneHus vccieioBaHuii OTHOCITCS K KIIETOYHON MHXKEHepUr?
. TIOJyYEHUE TPAHCTEHHBIX PACTCHMIA;

. CHHTe3 BTOPUYHBIX COEAMHEHUHN PaCTeHHIA,

. I3y4eHne a30T(puKcaInm;

. TIOJTYYEHUE KOPMOBBIX OEJIKOB;

. KJIOHUPOBaHME KUBOTHBIX.

DB W =

5. Yro HeO6XO,I[I/IMO ,I[O63.BI/ITB B MUTATCIbHYIO CpCay, IlTOGI;I MOJIYy4YUThb pPACTCHHUSA MNIICHUIIBI,
YCTOMYHUBEIE K 3aCOJICHUIO TIOYB?

1. IIDT;

2. NaCl;

3. CdNO3;

4. TIBII;

5. KNOS.

6. MOXXHO JIM MCIIOJIb30BaTh METOJ KYyJbTYPhl HW30JIMPOBAHHBIX 3apPOJBIIICH B CEICKIMOHHOM
npouecce?

1. na

2. HeT

7. Uro HeoOxoauMo 100aBUTh B MHTATENBHYIO Cpely, YTOObI TOTYYUTH pacTeHUs KapTodes,
YCTOHYMBBIEC K (pUTOMATOreHAM?

1. TOKCHH;

2. NaCl;

3. CdNOs;

4. IBIT;

5. KNO3.
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8. Kakue HampaBJIeHHsI UCCIICIOBAHUI B KJICTOYHOHW MH)KCHEPHHM OTHOCATCS K BCIIOMOTrATEIbHBIM
METO/IaM, YCKOPSIFOIIUE CEJIEKITMOHHBIH mporecc?
1. comarnyeckas THOPUIU3ALINS;
. KJIETOYHAS CEJIEKLINSL;
. IOJTyYEeHUE TPAHCTEHHBIX PACTCHUH;
. KpHOCOXpaHCHHE;
. BCC HANPABJICHHS MTEPEUNCIICHHBIC BBIIIIE,

DB~ W N

. CKOJIBKO CYILECTBYET ATAIOB KJIOHAIBHOI'O MUKPOPa3MHOXKEHUS?
2

3
4
5

. HC OTpaHUYCHO.

L AW

10. KamiycHy10 TKaHb IPUMEHSIIOT JUIS:

1. mosyyeHusl BEIECTB BTOPUYHOI'O CUHTE3a;
2. pa3MHOKEHUS PACTCHHUIA;

3. KIETOUYHOM CEICKIIHH;

4. OJy4eHUsl CyCIIEH3UOHHON KYIBTYPBI;

5. Bce CrocoObI EPEUUCIICHHBIC BBIIIIE,

KOMIIJIEKT TECTOB Jist npoMesKyTo4HOii atTectamuu (3a4er) mo JHCHHILIHHE
DK3aMEeH MPOBOJUTCS B BUJIE UTOMOBOI'O TECTA, COCTOAIIECTO M3 3aJaHUM OTKPBITOIO U

3aKpPBITOTO THIIA. HpI/IMepHI)Ie 3aaHusl HWTOIOBOro TECTa IPUBOAATCA HUIKC B Ta6JII/ILI€
«Kommiekr OLCHOYHBIX MATCPHUAJTIOB 11O JUCIHHIIIIMHEC <<MI/IKp06I/IOJ'IOl"I/I‘leCKI/II71 CHHTC3».
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KoMILIeKT o1leHOYHBIX MATEPHAJIOB MO TUCHHUILINHE «MHKPOOHOJIOrHYECKHIl CHHTE3)
3ajaHus 3aKpbITOTO TUNA — 2 MUH. Ha OTBET, 3a/IaHUsI OTKPBITOTO THIA — 5 MUH. Ha OTBET

BepHbiit oTBeT niaun

Ne 3ananue BapuaHTb!l 0TBETOB Ne BepHOTO PopmHpyemas
n/m KOMITETEHITHS
OTBeETa
3agaHus 3aKPHITOr0 THIA
1. Uro wusy4yaer MukpoOuonoruyeckuii | 1) O6pa3oBanue MHHEPAJIOB | 2) CrnocoGHOCTh I1K-1
cuHTe3? MHUKPOOpPTraHU3MaMHu MHUKPOOPTaHU3MOB
2) CnocoOHOCTD MUKpPOOPTaHU3MOB | CHHTE€3HPOBATh 9K30TCHHbBIE
CHHTE3MPOBATh K30TCHHBIC BEIIECTBA BEIIIECTBA
3) PaznoskeHne opraHnyecKoro BelecTra
2. Kaxkoii Mmukpoopranusm ucnosessyercst | 1) Escherichia coli 2) Penicillium notatum [1K-1
JUISL IPOM3BO/ICTBA MTEHUIIM/UIHHA? 2) Penicillium notatum
3) Saccharomyeces cerevisiae
3. Kakoii u3 cienyrommx nmporeccon 1) ®oTocuHTE3 pacTCHHIA 2) bpoxxeHue npoxokei IK-1
SABJSICTCS IPUMEPOM 2) Bpoxenue apoxxeit
MHUKPOOHOJIOTHYECKOTO CUHTE3a? 3) JlpixaHue yenoBeka
4. Yro u3 cnenyrouiero cunresupyercs ¢ | 1) Buramun B12 2) AHTUOUOTHUKH I1K-1
HCIIOJIb30BaHUEM OaKTepuil poaa 2) AHTHOMOTHKHI
Streptomyces? 3) DraHon
5. Kakyto ponb urpaer pepmenTanus B 1) Be13pIBaeT nopuy npoJyKToB 2) [1o3BonsieT mpou3BOIUTH I1K-1
MHUKPOOHOJIOTHYECKOM CHHTE3e? 2) ITo3BoJsieT NpOM3BOIUTH OMOAKTUBHBIE OMOaKTUBHBIE COCAMHEHUS
COCMHEHUS
3) TonpKo U3MEHSET BKYC
6. Kakoit MUKpOOpraHu3M 4acTo 1) Clostridium botulinum 2) Saccharomyces cerevisiae ITK-1
UCTIONB3YETCSI JIJIsl IPOU3BOJICTBA 2) Saccharomyces cerevisiae
9TaHOJIa B MPOMBIIIJICHHOCTH? 3) Bacillus subtilis
7. Kakoe coenmunenne 0ObI9HO 1) Meranon 3) buoatanon IK-1
TIPOM3BOIUTCSI MUKPOOPTaHU3MaMHU 2) buoausens
JUTSL UCTIOJIb30BAHUS B KQUECTBE 3) buostanon
6uoromymBa’?
8. Kakoii Mukpo0 Hanbosee yacto 1) Lactobacillus bulgaricus 2) Corynebacterium glutamicum | ITK-1
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HCIIOJIB3YCTCA IJId IIPOU3BOACTBA
AMHWHOKHCIIOT B l'[pOMI:HJ.UIE’:HHOCTI/I‘.7

2) Corynebacterium glutamicum
3) Escherichia coli

9. UYrto nzyyaet MmeTaboaudecKas 1) U3menenue crpykrypsl JJHK denoeka 2) OnTuMHu3anuo IK-1
VH)KEHEPHS B KOHTEKCTE 2) OnTUMU3ANKI0 META0OTHYECKUX TYTEeH s MeTabOIMYeCKUX MyTeH s
MHUKPOOHOJIOTNYECKOI0 CUHTE3a? YJIY4IIEHHOTO CUHTE3a YJIY4IIEHHOTO CUHTE3a

3) UckmounTensHo GepMeHTAIIIO

10. | Kakoii ©3 MEKpOOPraHH3MOB 1) Escherichia coli 2) Aspergillus niger ITK-1

criocobeH cunTe3upoBath Butamun C? | 2) Aspergillus niger
3) Lactobacillus plantarum

11. | Kako# npomyKT MokeT ObITh oTydeH | 1) AHTHOHOTHKH 3) buorommuso I1K-1
13 Ouomaccel Bojiopociei ¢ momonisto | 2) [lmactuk
MUKpPOOHOJIOTUYECKOr0 CUHTE3a? 3) buoTonnuso

12. | Kakoe Mmukpoopranusm ucrois3yercs | 1) Saccharomyces cerevisiae 2) Escherichia coli ITK-1
B OmoTexHosoruu Juis mpousBojactea | 2) Escherichia coli
PEKOMOMHAHTHBIX OEIIKOB? 3) Clostridium difficile

13. | Kakoii meton yacto ucnonb3yercst uid | 1) XpomaTorpadus 2) I'enHas un>xeHepus I1K-1
YIIY4IIEHUS] CBOMCTB 2) 'ennas unxenepus
MHUKPOOPIaHU3MOB B CHHTE3€ LIeNeBbIX | 3) POTOOKCHAATUBHBIN CTpece
POJYKTOB?

14. | Kakoe u3 coeiMHEHUI MOXKET 1) I'moko3a 2) DpuTpuUTON I1K-1
CHHTE3HPOBATHCS MUKPOOPTAaHU3MaMHU | 2) DPUTPUTOI
JUISL UCTIOJIb30BaHUS B KauecTBE 3) Jlakro3a
NOJICTaCTUTENS?

15. | Kakoe BemecTBo CHHTE3UPYETCS 1) MoueBuna 2) A30THBIE YIOOpEeHHUS I1K-1
yepe3 MUKpPOOHOIOTHUYECKHI CHUHTE3 2) A3oTHBIC yIOOpEeHUs
JUISL yIIy4ILIEHUs [T0YBBI B CEJIbCKOM 3) Komnocr
X0341CTBE?

3agaHusi OTKPHITOrO THNA (B T.4Y. IPUMEpPHbIE BONPOCHI K 324€TY)

Ne Bormpoc Otser PopmHpyemas

n/n KOMITETEHIIHS

1. Kakoii MHKpoOOpranu3m HCIonb3yeTcs | B mpou3BoacTBE COCBOrO coyca yepe3 Opoxenne ucrnonb3yercs Aspergillus oryzae IK-1

B IMMPOU3BOJCTBC COCBOT'O COYyCa 4YCpC3
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OpoxeHue?

2. Kaxkoe BemecTBo UCIOab3yeTcs MukpoopranuzmMamMu B mporecce OHMOCHHTE3a MNPHUPOIHBIX  aHTHOMOTHKOB | [TK-1
MHUKPOOpPIraHU3MaMH B IIpoLecce UCIOJb3YeTCsl CTPENTOMULIUH
OMOCHHTE3a IPUPOIHBIX
AHTUOUOTHKOB?

3. Kaxkoe coenquHeHne MoXeT [Tonu-3-ruApoKCUOYTHPAT MOMKET CHHTE3MPOBATHCS C MOMOINBI0 MHKpoOoB s | [TK-1
CHUHTE3MPOBATHCS C OMOILBIO UCIOJIb30BAHUS B OMOIMIIACTUKAX
MUKpPOOOB /1JIs1 UCIIOJIb30BaHUS B
OnoriacTukax?

4, Kakoe coemunenue cunresupyercs ¢ | C uCmob30BaHUEM JIPOXOKE Saccharomyces cerevisiae cuHTe3UpyeTcst 3TaHO IK-1
UCIIOJIb30BAHUEM JIPOXIKEH
Saccharomyeces cerevisiae?

S. Kakoii Mukpoopranusm siBisieTcs Mogenpio 11 M3ydeHHUs Ipouecca (QuKcauuu as3ora sBiserca Mukpoopranusm | I1K-1
MOJICJIBIO JJIST U3YYCHHUS TTpoliecca Rhizobium leguminosarum
bukcamuu azora?

6. Kakoit Mukpoopranusm Moxket ObITh | [IJ11 MPOM3BOACTBA JEKApCTBEHHBIX MPENapaToB Ha OCHOBE CTeposioB MoxkeT ObITh | ITK-1
UCIIOIB30BaH JIJIs POM3BOICTBA MCIIO0JIb30BaH MUKpoopranuamM Mycobacterium smegmatis
JIEKapCTBEHHBIX NIPENApaTOB Ha
OCHOBE CTE€pOJIOB?

7. Kakoe u3 coenHEeHU MOXET Jlns IpoU3BOJCTBA KUCIIOT, MCIOJIb3YeMbIX B MUIIEBOM NMpoMblluieHHOCTH MoxeT | [TK-1
CUHTE3UPOBATHCS JJI IPOU3BOJCTBA | CHHTE3UPOBATHCS JIMMOHHAS KUCIIOTa
KHCJIOT, UCTIOJIb3YEMBIX B ITUIIEBOU
IPOMBIIIIIEHHOCTH?

8. Kakoe COEIMHEHHE MoxeT | CHHTe3UpOBaThCs rpubaMHu JJIsi IPUMEHEHUSI B METUIIMHE MOXKET MEeHUIMIUINH [1K-1
CUHTE3UpOBaThCA  TIpubamMu Ui
IPUMEHEHHUS B MEJUIIHE?

9. UYro sBasiercst nponyktoMm Opoxenus | [Ipogykrom OposkeHuss MOIOUHOKUCIBIX OaKTEPH SIBJISETCS MOJIOUHAs KUCIIOTa [1K-1
MOJIOYHOKHCIIBIX OaKTepuii?

10. | Kakyro ponb urparot | B mpousBojcTBe OMOMOIMMEPOB MUKPOOPraHU3MBI CHHTE3HPYIOT MoHOMepHble | [TK-1
MHUKPOOPIaHU3Mbl B IPOM3BOJCTBE | OJIOKU
6uomnosumMepos?

11. | Kaxoit MHUKPOOPraHU3M yacTo | B muBoBapeHnn 4acTo MCIoIb3yeTcss MEKpoopranu3m Saccharomyces cerevisiae I1K-1
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HCIIOJIB3YCTCA B HI/IBOBapeHI/II/I?

12. | Kakoe IIPUIIOKEHUE umeer | Oboramenne IIPOIYKTOB BUTAMHHAMHU 51 AMUHOKHCIIOTaMHU umeer | [1K-1
MUKpPOOHOJIOTUYECKUH ~ CHUHTE3 B | MUKPOOMOJIOTHYECKHI CUHTE3 B 00JACTH MUILEBOM MPOMBIILICHHOCTH
obnactu MUILEBOM
IPOMBIIUIEHHOCTH?

13. | Kakoe COCAUHEHHE MOXET | AKTHOKCHUAAHTBI MOTYT CUHTE3MPOBATHCSA MUKPOOpPraHU3MaMu i ucnoiab3oBanus | [1K-1
CUHTE3UPOBATHCS MUKPOOPraHU3MaMH | B Ka4eCcTBE JIeueOHOro Cpe/icTBa
U1 WUCIOJIB30BAaHUSA B KAyeCTBE
nedebHoro cpencraa’?

14. | Kakoit MIPOIYKT SBISETCSA | YKCyCHAsh KHCJIOTa SIBIISIETCS  PE3ylbTaToM MHKpoOumonormueckoro cuutesa | [1K-1
pe3ysibTaToM MHKpoOHosornueckoro | bakrepusmu Acetobacter
cuHTe3a bakTepusimu Acetobacter?

15. MukpoOBl, y KOTOpHIX ONTHUMajbHAas | MUKPOOBI, Y KOTOPBIX ONTHMalbHas Temreparypa xkusHenestensHoctu 50°C HazpBatores | [TK-1
TeMIeparypa xxusHeaesTeabHoctu 50°C TepmodunbHbIe

16. BemecTBa, BwIgENAEMBIE TUIECHEBBIMHU | BernecTBa, BIIeNsseMble IUIECHEBEIMH TprOamu, TYOWTENbHO AeiicTBytomme Ha passutue | [TK-1
rpubaMu, ryOUTEeNbHO AEHCTBYIOIIME HA | APYTMX MUKPOOOB HA3bIBAIOTCS aHTUOMOTHKU
pa3BUTHE JIPYTUX MUKPOOOB

17. OcHoBHBIME (hakTOpaMu, BIHsONMMA Ha | OCHOBHBIMU ()aKTOpaMH, BIUSIONMIMME Ha KH3HEACATENHHOCTh MUKpoOOB, sBisitores | [TK-1
KHU3HEIESTEIbHOCTD MHUKpPOOOB, | TeMIIEpaTypa, BIaKHOCTb, IEHCTBHE CBETA, XapaKTEep MUTATEIbHON CPeIbI
SABISIFOTCS

18. Y4eHbI|, KOTOPBIH OTKPBLT MUKPOOBI AnTOHWMI JIEBEHTYK - YUEHBIH, KOTOPBIH OTKPBHLT MHKPOOKI [IK-1

19. MukpoOuosorust — 310 MukpoOHOIOTHS — 3TO HayKa, U3y4Jarolias >KU3Hb U CBOIICTBA MUKPOOOB I1IK-1

20. | Kakue cBoiicTBa MUKPOOpPraHH3MOB IIpu KOHCEpBUPOBaHUH NPOIYKTOB CaxapoM WM COJIbIO UCIIONB3YIOT ciepyromue coicraa | [TK-1
UCTIOJIBb3YIOT IPU KOHCEPBUPOBAHUU MHUKPOOPTaHU3MOB — 00€3BOKUBAHUE U CMOPIIMBAHNE
IPOJIYKTOB CaxapoM HJIH COJIbIO?

21. | MukpoOsl, XHUBYIINE U Pa3BUBAIOLINECS MukpoObl, XHUBYIIME W Pa3BHBAIOLIMECS NpPU OTCYTCTBMM Kuciopoga HasbiBatoTes | [TK-1
TP OTCYTCTBUH KHUCIIOPOIa AHa’po0bI

22. | Yactumpl, He uUMEOMHKE KIETOYHOTO | YacTHIIbI, HE HMEIOIINE KJIETOYHOTO CTPOCHHS — 3TO BUPYCHI IIK-1
CTPOEHUS — 3TO

23. | bonbiie BCEro MHUKpPOOPraHu3MoB | boubliie Bcero MUKpoOpraHu3MoB HaXOIUTCS B TIOUBE IK-1
HaXOJIUTCS B

24. | Kakum myrtem mnuratenbHble BemmecTBa | [IyTeM pacTBOpeHHs NHUTaTeNbHBIC BEIIECTBA IPOHUKAIOT B KIETKY Yepe3 000JI0UKy IIK-1
IPOHUKAIOT B KJIETKY 4epe3 0005104Ky?

25. | Kakoe BemectBo 3aHmMaer Oombliyto | bombmryio gacts (70-85%) kieTku MukpoOa 3aHUMaeT BoJa [1K-1
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vacTb (70-85%) xieTku Mukpoba?

26. OCHOBHBIMH (haKTOpaMH, BIUSIONUMHA Ha | OCHOBHBIMH (haKTOpPaMH, BIHSIIONIAMH Ha >KH3HEACSITEIBHOCTH MHKpoOOoB, sBisrorcs | [TK-1
KA3HEACITETLHOCTD MHUKPOOOB, | TEMIEepaTypa, BIaKHOCTh, IEHCTBHE CBETA, XapaKTep MUTATEILHOU CPEeIbl
SBJIAIOTCSA

27. | Kakoe BeiecTBO MOKET OBbITh IIponroHOBast KUCIIOTa MOXKET OBITH CUHTE3MPOBaHA MUKPOOPraHW3MaMu Kak yacTh | [1K-1
CHHTE3MPOBAHO MUKPOOPraHU3MaMu | (pepMEHTAIIMOHHBIX MTPOIIECCOB CHIPOB
KaK 4acTh (pepMEHTALMOHHBIX
IIPOLIECCOB CHIPOB?

28. | Kakoii Mukpoopranusm ucnoisbssyercsa | s mpou3BOJACTBa KMCIOT, TaKUX KakK SHTAapHas KHUCIOTa, U3 Bo30OHOBIseMmbIX | [1K-1
JUTSE IPOM3BOJICTBA KMCJIOT, TAKUX KaK | pECYpCOB MCIOb3yeTcss Mukpooprannsm Actinobacillus succinogenes
SHTapHas KUCIIOTa, U3
BO300HOBJISIEMBIX PECYpPCOB?

29. | Kaxoii mporecc BKIrO4aeT B ceos IIponiecc ¢depmeHTanuy BKIOYAET B ceOs MCIOJIb30BaHUE MUKpoopraHu3moB ais | [1K-1
UCTIOJIb30BaHUE MUKPOOPTaHU3MOB yIAy4IIEHUS BKyca M TEKCTYPBI IPOTYKTOB
JUIs yIy4IlIeHHUs] BKyca U TeKCTYpbl
POJYKTOB?

30. | Kakoe BemectBo MoxeT  ObITh | bakrepuodarn Moryr ObITh CHHTE3MPOBaHBI C MOMOILIbI0 OakTepuil s 60pwObI ¢ | TTK-1
CHHTE3HPOBAHO C TIOMOIIbIO OAKTEPH | MATOTCHHBIMHA OPTaHU3MaMH
uis O0opbOBl  €C  TATOT€HHBIMHU
opraHu3mMamu?

31. | Kakoif Bua MHKpoopranu3smMoB MoxeT | i OMOCHHTE3a HUCKYCCTBEHHBIX apOMaTH3aTOPOB MOT'YT MCIIOJIb30BaThCs IPUObI [1K-1
UCTIONB30BaThCS Uil OMOCHHTE3a
HCKYCCTBEHHBIX apOMaTHU3aToOpoB?

32. | Kakoe BemectBO  cuHTe3upyercs | s MOBBIIEHUS YCTOWYMBOCTH pacTeHUil K cTpeccy cuHTe3upyercs Oakrepusimu | [1K-1
OaxTepusMu JUTSt noBbllIeHUs | buocypdakrantamu
YCTOMYMBOCTH pacTeHul K crpeccy?

33. | Kakoe BEIIIECTBO BeIensiercs: | bakrepusmu Rhizobium B mporiecce HUTPUPUKAIIUK BBIISISIOTCS HUTPATHI [1K-1
Oakrepussimu Rhizobium B mpomnecce
HUTpUUKaIN?

34. | Kakoil mpouecc mno3BoisieT co3farh | Mukpobuosornueckas (¢epMeHTauus IMOo3BOJseT co3aaTh  yctodumBble Kk | [1K-1

YCTOWUYMBBIE K OWOJOTHYECKUM |
XUMHYECKUM BO3IEHCTBUAM
IATMEHTHI?

OHOJIOTMYECKUM U XUMUYECKUM BOS)ICfICTBI/ISIM IIMI'MEHTHI
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35. | Kakas TtexHomoruss KoMOuWHHpYyeT | Merabonnueckass  WHXXEHEpPUS  KOMOWMHHPYET  TIE€HHYI0  HMHXKCHEPHIO ITK-1
TeHHYIO UH)KEHEPUIO U | MUKpOOMOJIOTHYECKUH CHHTE3
MHUKPOOHOJIOTHYECKUI CHHTE3?
KoMIuIeKT oLleHOYHBIX MATEPHAJIOB N0 JUCHHMILTUHE « MHKPOOHOIOrHYECKUIl CHHTE3)
3amaHus 3aKpHITOrO THMNA — 2 MUH. HAa OTBET, 33JIaHUS] OTKPBITOTO THIA — 5 MUH. HA OTBET
Bepnbiit otBeT Mm
Ne dopmupyemas
W 3ananue Bapuants! oTBeTOB Ne BepHoro KOMITETOHIIS
OTBETa
3aaHus 3aKpPHITOr0 TUNIA
1. Kaxkoii MEKpOOpPraHu3M 4acTo 1) Bacillus subtilis 2) Cupriavidus necator IK-3
UCIIOJIB3YETCS IS TPOU3BOJICTBA 2) Cupriavidus necator
pasjaraeMbIX OMOTOIMMEPOB, Takux | 3) Pseudomonas aeruginosa
KaK MoJu-3-TuapoKcudytupar?
2. Kakoii 13 3THX NpOyKTOB SIBJISETCS 1) YkcycHas kuciora 1) YkcycHas kucnora I1K-3
pe3yapTaToM MUKpobuosornyeckoro | 2) CanunuioBas KHCIIOTa
cuHTe3a OakTepusimu Acetobacter? 3) OnenHOBas KUCIIOTA
3. Kakoe BemiecTBo MoeT ObITh 1) ®eppurtun 2) Bakrepuodaru I1K-3
CHUHTE3MPOBAHO ¢ TIoMolIbIo OakTepuil | 2) bakrepuodaru
J1s1 O0pPBOBI € TATOTC€HHBIMU 3) Ankamoums
OopraHu3mMamu?
4. Kakoit mukpoopranusm ncrnosn3yercst | 1) Streptomyces griseus 3) Bacillus polymyxa I1K-3
B IIPOM3BOJICTBE UHYIHHA? 2) Klebsiella pneumoniae
3) Bacillus polymyxa
5. Kakoe npuinoxeHne umeer 1) IIpon3BoaCTBO METAIIIOB 2) OborarieHue NpoIyKToB I1K-3
MHUKPOOHOJIOTHIECKU CHHTE3 B 2) OborarieHne MpoIyKTOB BATAMUHAMHE U BUTAaMHHAMU H
00J1aCTH MULIEBON aMHHOKHUCIIOTaMHU aMHHOKHUCIIOTaMU
IPOMBIIUIEHHOCTH? 3) JIumb yBenu4eHue cpoka roqHOCTH
6. Kakoit mukpoopranusm cunresupyet | 1) Escherichia coli 2) Aspergillus niger I1K-3

JMMOHHYIO KHCJIOTY B
IPOMBIIIICHHOM MaciiTade?

2) Aspergillus niger
3) Saccharomyces cerevisiae
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7. Kaxkoe BemiecTBo BbIIEIsAETCS 1) Hutpatsl 1) Hutpatst I1K-3
6aktepusimu Rhizobium B mporecce 2) Ammuaxk
HUTpUGUKAITUN? 3) Bomopon

8. Kaxkoii Mmukpoopranusm ucnonssyercst | 1) Bacillus licheniformis 1) Bacillus licheniformis I1K-3
JUIS IPOMBIIIJICHHOTO mpou3BozacTBa | 2) Streptococcus thermophilus
9H3HMMOB, HCIIOJb3yeMbIX B MoroIux | 3) Thermus aquaticus
cpeacTBax?

9. Kaxoit mporiecc mo3BoJsieT co3aaTh 1) MukpoOuosornyeckasi pepMeHTaIUS 1) Mukpobuonornyeckas I1K-3
YCTOHYHBBIE K OMOJIOTUYECKUM U 2) ®OTORIEKTPUIECKOE OKUCIICHUE (dbepmeHTanus
XUMHYECKHM BO3ICHCTBUSIM 3) Xumudeckas oJTMMepU3aIis
MIUTMEHTHI?

10. | Kaxoi#i mukpoopranu3m npumensiercs | 1) Bacillus thuringiensis 2) Fusarium fujikuroi I1K-3
B OMOIPOM3BOJICTBE PACTUTEILHBIX 2) Fusarium fujikuroi
rOPMOHOB, TakuX Kak ruooepemmuel? | 3) Rhizopus oryzae

11. Kakoe u3 cienyromumx coeuHeHHMA 1) AHTHOKCHIAHTHI 1) AHTHOKCHIAHTHI [1IK-3
MOYKET CHHTE3UPOBATHCS 2) lnanun
MHUKPOOPIraHU3MaMH JUIsl 3) MoueBuHa
HCTIOJIB30BaHUS B KQUECTBE JIEUEOHOTO
cpenctpa?

12. | Kako#i U3 MHKpOOPraHH3MOB 1) Bacillus anthracis 2) Thermus aquaticus I1K-3
crocoben cunte3upoBars JTHK- 2) Thermus aquaticus
nonumepasy, ucronsszyemyro B [TI[P? | 3) Salmonella enterica

13. | Kakoii Bug Mukpooprann3MoB Moxket | 1) I'pulGsr 1) I'pulmr I1K-3
UCTIOJIb30BAThCS JUIsl OMOCUHTE3a 2) Apxeun
VCKYCCTBEHHBIX apOMATH3aTOPOB? 3) [IpoTuctsl

14. | Kakoe BemecTBo CHHTE3UPYETCS 1) BuocypdaxTanTsl 1) BuocypdaxTanTsl I1K-3
OaKTepUsMHU IS TOBBILLIECHUS 2) Ketonsr
YCTOMUYMBOCTH PaCTEHUH K cTpeccy? 3) Anpaeruasl

15. | Kakas TexHomorusi KOMOMHUPYET 1) buodoronus 2) Metabonuveckast ”H)XEHEPHUS [1K-3

TeHHYIO HHXEHEPHIO U
MUKpPOOHOJIOTUYECKUN CUHTE3?

2) Mertabonuueckast UHKEHEPHs
3) 'eoTepManbHBIil CHHTES

3agaHusi OTKPHITOrO THNA (B T.4Y. IPMMEpPHbIE BONPOCHI K 324€TY)
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Ne Bomnpoc OTtBer PopmHpyenmas
n/n KOMIETEHIIMS
1. Kakoe BeniecTBo cUHTE3UpYyETCS B B nporecce ana’poOHOM pepMEeHTAITN CHHTE3UPYETCS ITAaHOI I1K-3
nporecce aHadpoOHoi hepmeHTaH?
2. Kakoe BeniecTso npou3BOIUT Mukpodnopa KHIIEYHHKA YeJOBEKa uepe3 (EepMEHTALUI0 HEelepeBapuBaEMBbIX [1K-3
MHUKpO(IIOpa KUIIEYHUKA YeTTOBEeKa KOMITOHEHTOB IIUIIY [TPOU3BOIUT KOPOTKOLIETIOYEYHBIE KUPHBIE KUCIOTHI
yepe3 (pepMeHTaLII0
HEelepeBapruBaEMbIX KOMIIOHEHTOB
19050000704
3. Kakoe BeniecTBo MOKeT ObITh [IpornoHoBast KUCIOTAa MOXKET ObITh CHHTE3UPOBAHA MUKPOOPraHU3MaMH KaK 4acTb [K-3
CHUHTE3UPOBAHO MUKPOOPraHU3MaMu (epMEeHTALMOHHBIX MPOLIECCOB CHIPOB
KaK 9acTh (pepMEHTAMOHHBIX
IIPOLIECCOB CHIPOB?
4. Kakoii Mmukpoopranusm ucrnosis3yercst | s mpou3BoACTBa KHUCIOT, TaKMX KaK SHTapHAs KHUCIIOTA, M3 BO30OHOBISIEMBIX [K-3
JUTS TIPOM3BOJICTBA KUCIIOT, TAKUX KaK | peCypcoB MCIojb3yeTcs Mukpoopranusm Actinobacillus succinogenes
SHTapHasi KUCJIOTa, U3
BO300HOBJISIEMBIX pecypcoB?
5. Kakoii nporuecc Bkitoyaer B ce0st IIponiecc depMeHTanuy BKIOYAaeT B ceOsl MCIOJIb30BAaHUE MUKPOOPTaHU3MOB IS [1K-3
MCIIOJIb30BaHNE MUKPOOPTraHU3MOB yIJIydllI€HUs! BKyca U TEKCTYpbI IPOJTYKTOB
JUISl YIIY4IIEHUS BKyca U TEKCTYpbI
POJYKTOB?
6. Kakoli mpouecc sBisieTcs IpuMepoM ITpuMepoM MUKPOOHOJIOTMUECKOTO CUHTE3a SBIISIETCS poliecc OpoXKeHne APOxKen [1K-3
MUKpPOOHOJIOTUYECKOr0 CUHTE3a?
7. Yro cuHTE3UpyeTcs ¢ C ucnonb3oBanueM 6akTepuil poaa Streptomyces CUHTE3UPYIOTCSI aHTHOMOTUKU [K-3
MCIIOJIh30BaHUEM OaKTepuid poia
Streptomyces?
8. Kaxkoe MIPUIIOKEHNE nmeet | OboramieHue NIPOAYKTOB BUTaMHUHaMU u aMHUHOKHUCIIOTaMHU HMeEET [1K-3
MHUKPOOHMOJIOTUYECKUH  CHHTE3 B | MUKPOOMOJIOTMYECKHI CHHTE3 B 00JaCTH MUIEBOM MPOMBIIUIEHHOCTH
o0jacTu MMUIIEBON
IPOMBIIITIEHHOCTH?
9. Kaxkoe BemecTBo HCIOIb3yeTcs MukpoopranuamMamMu B Ipolecce OHOCHHTE3a MNPHUPOJHBIX AHTUOMOTHKOB [1K-3

MHKPOOPTaHU3MaMHU B ITPOLECCE

HCIIOJIB3YCTCA CTPCITOMUIINH
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OMOCHHTE3a TPUPOTHBIX
AHTUOMOTUKOB?

10. | Kakoe coennHEHHE CHHTE3UPYETCSI C C ucnonp30BaHUEM APOsKKei Saccharomyces cerevisiae CHHTE3HPYETCs STaHOI I1K-3
UCIIOJIB30BAHUEM JPOKKEN
Saccharomyces cerevisiae?

11. MukpoOBl, y KOTOPBIX ONTHUMallbHAas | MUKpPOOBI, y KOTOPBIX ONTHMAalbHAs Temreparypa sku3HeaestensHocTa S0°C Ha3bIBAIOTCS TIK-3
TeMIiepaTypa xusHenesrenbHocta 50°C TepmodrpHbIE

12. BemiectBa, BbIZCNIIEMBbIC IICCHEBBIMHU | BeiecTBa, BbIACIsAEMbIC TUIECHEBBIMH T'pUOaMU, TYOUTENIBHO JCHCTBYIOIINE HA Pa3BUTHE TIK-3
rpubamu, TyOUTENbHO AEHCTBYIOIIME HA | IPYTMX MUKPOOOB HA3BIBAIOTCS aHTUOWOTHUKH
pa3BUTHE IPYTHX MUKPOOOB

13. OcHoBHBIMH (pakTOpamu, BrustonuMe Ha | OCHOBHBIMU (pakTOpaMu, BIVSIFOIIAMU Ha JKU3HEACATEIHHOCTh MHUKPOOOB, SIBISFOTCS T1K-3
JKU3HEIEATEIBHOCTh MHUKpPOOOB, | TEMIIEpaTypa, BIa)KHOCTb, ICHCTBHE CBETA, XapaKTep MUTATEIBHOMU CPE/IbI
SIBIISTFOTCA

14. | Kakoii MUKpOOpraHu3M HCHOJb3yeTcs | B mpousBocTBe coeBOro coyca uepes oposkeHue ucnoin3yercs Aspergillus oryzae IK-3
B MPOU3BOJICTBE COEBOT0 COyca 4epes
Opoxenue?

15. | Kakoe BemectBO  MoxeT  ObITh | bakTepuodarn Moryt ObITh CHHTE3UPOBAaHBI C MOMOIIBIO OAaKTEpHl 1751 6GOPHOBI C [1K-3
CHHTE3HPOBAHO C TIOMOIIbIO OAKTEPH | MATOT€HHBIMHA OPTaHU3MaMH
st O6oppObI ¢ TATOTeHHBIMU
opraHu3mMamu?

16. | Kakoe coennneHne MoxeT [Tonmu-3-ruapoKcUOYTHPAT MOMKET CHHTE3MPOBATHCS C MOMOILIBIO MHUKPOOOB s [1K-3
CHHTE3HPOBATHCS C TOMOIIBIO WCTIOJIh30BaHMUS B OMOIIIIACTHKAX
MHUKpPOOOB JJIs1 UCIIOJIb30BaHUS B
OuornacTukax?

17. Kaxkoe BEILIECTBO BoIesieTcs | Kakoe BemiecTBo Bbiensercs Oakrepusmu Rhizobium B nporiecce aurpuduxanuun? T1K-3
6akrepusimu Rhizobium B mporecce
HUTpUUKaIn?

18. | Kakoe BemectBo  cuHTE3mpyercs | Kakoe BemecTBO CHHTE3HpyeTcss OaKTEpUsSMHU ISl TOBBIIICHUS YCTOWYHBOCTH [1K-3
OaKkTepusIMH ISt MIOBBIIIEHUS | pacTeHUH K cTpeccy?
YCTOWUYMBOCTH PAaCTEHUH K cTpeccy?

19. | Kako#i MEKpOOpTaHH3M MOXKET ObITh Jlyia mpou3BOACTBA JIEKAPCTBEHHBIX IPENapaTOB Ha OCHOBE CTEPOJIOB MOXKET OBITh [1K-3

MCIIOJIb30BaH ISl POU3BO/ICTBA
JICKapCTBEHHBIX MPENapaToB Ha

UCIIOJIb30BaH MHKpoopranusm Mycobacterium smegmatis
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OCHOBE CTE€pOJIOB?

20. Kakoe BemecTBo 3aHuMaer OoJbliyio | bombiryio gacts (70-85%) kieTkn MUKpOOa 3aHUMAET BOa TIK-3
vacTp (70-85%) kieTku Mukpoba?

21. | Kakoe COEJINHEHHE MOXET | AKTHOKCUAAHTBI MOTYT CUHTE3UPOBAThCA MUKPOOPIaHU3MAMM JJI MCHOJIb30BaHUS [1K-3
CHUHTE3UPOBATHCS MUKPOOPIaHHW3MaMHM | B KA4ECTBE JIEUEOHOr0 CpeICTBA
JUIl  UCIIOJIb30BaHHWS B KayecTBe
ne4eOHOro cpecTa’?

22. | Kakoii MPOAYKT ABIISETCS | YKCYCHAasl KHCJIOTa SBJSETCS PE3yJabTaTOM MHKPOOMOJIOTHYECKOTO CHHTE3a IIK-3
pe3yabTaToM MHUKpoOHosiorundeckoro | 0akrepusmu Acetobacter
cuHTe3a Oakrepusmu Acetobacter?

23. | Kakoii mporiecc BKITIIO9aeT B ce0st [Ipomecc depMeHTaIMM BKJIFOYAET B CeOSI MCIIOJIB30BAHHUE MHKPOOPTAHU3MOB IS IK-3
UCII0JIb30BaHUE MUKPOOPTraHU3MOB YIIyYILIEHHs BKYCa U TEKCTYpPbI IIPOIYKTOB
JUISL YIIy4IlIEHUs] BKyca U TEKCTYpbl
IPOJTYKTOB?

24. | Kakyro ponb urpatot | B nmpousBoacTBe OHONOIMMEPOB MHUKPOOPTaHU3Mbl CHHTE3UPYIOT MOHOMEpPHBIE [K-3
MHUKPOOPIaHU3Mbl B IPOM3BOJCTBE | OJIOKU
6uomnosumepos?

25. | Kakoii BUI MHKpOOpraHu3mMoB MOKeT | J{is OMocHHTe3a HCKYCCTBEHHBIX apOMAaTH3aTOPOB MOTYT HCITOJIb30BAThCS TPUOBI IK-3
UCTONB30BaThCsl Uil OMOCHHTE3a
HCKYCCTBEHHBIX apOMATU3aTOPOB?

26. | Kaxoif MUKpOOpraHu3M sIBJISETCS Mogenpio A WM3ydeHUs Mpolecca (QUKcallMu a30Ta SBISAETCS MHUKPOOPTaHU3M IK-3
MOJIENBIO JJIsl U3yUYEeHHUS TIpoIiecca Rhizobium leguminosarum
dukcanuu azora?

27. | Kaxoi MHKPOOPTaHU3M yacto | B muBoBapeHMH 4acTo MCIOIB3YETCS MUKPOOpraHu3M Saccharomyces cerevisiae IK-3
VICIIOJIb3YETCSI B IMBOBAPEHUU?

28 BeH.[eCTBa, BbIACIACMBIC IIJICCHCBBIMH BCH_IGCTBa, BbIACIACMBIC ITINICCHCBBIMU FpI/I6aMI/I, FY6I/ITCJ'IBHO Z[efICTBYIOHlHC Ha pPa3BUTUC HK-3
rpubamu, TYOWTEIhHO ACWCTBYIOIIME HA | APYTHX MHKPOOOB HA3BIBAIOTCS AaHTUOMOTHUKH
pa3BUTHE JIPYTUX MUKPOOOB

29. | Kaxkoe MIPUIIOKEHNE nmeet | Ob6oramieHue NIPOAYKTOB BUTaMHUHaMU u aMHUHOKHUCIIOTaMHU HMeEET IK-3
MHUKPOOMOJNIOTUYECKUH  CHHTE3 B | MUKPOOMOJIOTMYECKHI CHHTE3 B 00JaCTH MUIEBOM MPOMBIIUIEHHOCTH
o0jacTu MMUIIEBON
IPOMBIIITIEHHOCTH?

30. Kakum myrtem mnumratensHble BeriecTBa | IlyTem pacTBOpeHHs MUTaTENbHBIC BEIIECTBA MPOHUKAIOT B KJIETKY Yepe3 000JI0UKY TIK-3
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MPOHMKAIOT B KJIETKY Yepe3 000JI04Ky?

31.

Kakoi mpouecc mno3BOISAET C€O31aTh
ycTOMuuBBIE K OHOJOTMYECKUM U
XUMHUYECKUM BO3JICHCTBUSAM
MIUTMEHTHI?

Kakoii nporiecc mo3BosisieT co3aaTh YCTOMUMBBIE K OMOJIOTMYECKHM U XUMHYECKUM
BO3/IEUCTBUSAM ITUTMEHTHI?

[K-3

32.

Kakass  TexHosorus KOMOUHUDPYET
TEHHYIO HWHXXEHEPHIO u
MHUKPOOHOJIOTHYECKUI CUHTE3?

Kakast TeXHOJOrMS KOMOMHHPYET TEHHYI WHXXCHEPHUI0O M MHKPOOHOJOTHYCCKHIM
cUHTE3?

[1K-3

33.

KaKoe BCIICCTBO ABJISICTCS HO60‘~IHI>IM
POYKTOM MHKPOOHOIOTHIECKOTO
cuHTe3a buorasa?

MertaH sBIISIETCSl TOOOYHBIM MTPOAYKTOM MUKPOOHOIOTHYECKOTO CHHTE3a Onorasa

[K-3

34.

Kakoii MUKpOOpraHu3M HCIOJIb3YeTCs
g Ouocunresa B12?

s  OmocuHTe3a B12 Propionibacterium

freudenreichii

HCIIOJIB3YCTCA MHUKPOOPraHu3im

[1K-3

35.

Kaxkoii u3 MIPOJIYKTOB MO>KHO
MOJIYYUTh c HCIO0JIb30BaHUEM
MHUKpPOOPTaHU3MOB u mpoiiecca
aspanuu’?

C WuCronp30BaHUEM MHUKPOOPIaHM3MOB M TpOIEcCa adpaldd MOXHO TOJIYYUTh
YKCYC

[1K-3
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