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1. ey ocBOeHUsI AU CHUIIIMHBI

HensamMu ocBoeHust aucuuIUMHbBl  «buoTexHonmorus»  sABIAIOTCA  (OpPMHUpPOBAHUE
npeacTaBieHuid 00 OCHOBHBIX HAaIlPaBICHHUSIX COBPEMEHHONW OHMOTEXHOJIOTHH, METOoJax
TCHETUYECKOTO COBEPIICHCTBOBaHUS OHOOOBEKTOB, KYJIHTUBUPOBAHUS MHMKpPOOPTaHH3MOB,
KJIETOK W TKaHEH pacTeHWil; 3HAKOMCTBO C OCHOBHBIMH JKOJIOTHUECKUMH IpoOiIeMaMu
MPOMBIIUICHHOH OMOTEXHOJOTHH; (HOPMUPOBAHME CHUCTEMATU3UPOBAHHBIX TEOPETHUYECKHX
3HAHUN U IPAKTUYECKUX HABBIKOB B 0071aCTH OMOTEXHOJIOTHH.

2. Mecto qucummimnsbl B cTpykrype OOII

Huctunnuna (b1.0.27) otHocutcst k oOsi3arenbHOM vactu Onoka 1 «JlucuuruiiHbl
(Momynm)» yuebnoro miana OOIl, uzyuaercs B 8 cemectpe.

[Ipu n3ydeHUn AMCUMILIMHBI CTYAECHTHI JOJIKHBI ONMUPAThCS HA 3HAHMSI, IPUOOPETEHHBIE
B pe3yJbTaTe OCBOEHHS MPEAIIECTBYIOIUX TUCHUIUIMH B cooTBercTBUU ¢ OOIIl, a umeHHO
KypcoB «MukpoOuosiorus u Bupycojorus», «dusuonorus pacteHuity, «buonornueckas
XuMusi», «buopusnka», «l'enetuka». CTyA€HT JOHKEH UMEET HaBbIKU PabOThl ¢ MUKPOCKOIIOM,
XMUMHUYECKUMHU PpEaKTHBAMHM, JIabOpaTOpHBIM O00OpYJAOBaHMEM. 3HAHUS, IOJYyYEHHBIE IpU
U3Y4YeHUH  AucuuIUimHbel  «buorexHonorusim» — OyAyT — KCHOJB30BaHbl B HAy4yHO-
UCCIIEIOBATENIbCKOW  JIeATENBHOCTH CTYACHTOB, TNPOPECCUOHAIBHON  JesITeNbHOCTH
BBITYCKHUKOB, a TakXe s MOATOTOBKM K cJaue M claye TOoCyJapCTBEHHOTO SK3aMeHa,

BBITIOJIHEHUS ¥ 3aIIUThI BEIMYCKHON KBaTM(UKAMOHHON pabOTHI.

3. Pe3yabTaThbl 00y4YeHUs M0 THUCUHMUILINHE

Koa u HammeHoOBaHMe
KOMIICTCHIIMHA

Koa n HanmeHoBaHue
HHIUKATOpPA (MHAMKATOPOB)
JOCTHKEHHsI KOMIIeTeH NI

Pe3ynbTaThl 00yueHus

OIIK-5.Crocoben
[IPUMEHATE B
npodeccroHaIbLHOM
JEATENBHOCTH  COBPEMEHHEIE
MpeACTaBICHUS 00 OCHOBax
OMOTEXHOIOTMUECKUX u
OHOMEIMIIMHCKHAX
IIPOM3BOJCTB,
HH)KEHEPHUH,
HAaHOOMOTEXHOJIOIUH,
MOJIEKYJISIPHOTO
MOJICITUP OBAHNS;

TeHHOH

1.1_B.OIIK-5 HemonCcTpUpYeT
3HaHWE NPHUHIUIIOB COBPEMEHHON
OHOTEXHOIOTHH, HPHEMBI
TeHETHYECKOH WH)KEHEPHH, OCHOBBI
HaHOOMOTEXHOJIOTHH,
MOJIEKYIIIPHOTO MOZEITUPOBAHUS;
2.1 _B.OIIK-5 OcymecTBisieT
0TOOp IMarHOCTHYECKUX CpEICTB,
(OpM KOHTPOJISL U OLICHKH, IPHEMOB

OIpeIeNIeHIS OMOJIOTHYECKOI
0€e30IMacHOCTH MIPOAYKIUU
OMOTEXHOIOTMYECKUX "

OMOMETUIIMHCKUX TIPON3BOICTB

3.1_B.OIIK-5 OreHnBaeT "
MIPOTHO3UPYET MEPCIEKTUBHOCTh
00BEKTOB cBOCH
npo)ecCHOHANBHON  JIeITEbHOCTH
JUTSE OHOTEXHOIOTHYECKHUX
MIPOU3BOJICTB;

3HATBIEPCIEKTUBB pa3BUTHA
COBPEMEHHOH OHMOTEXHOJOTUM; OCHOBHBIE
HOBEHINe OMOTEeXHOJIOTHH Ul PELICHHUS
BaKHEHUIINX TPo0OJIeM B 00IaCTH 3KOIOTHH,

pPEeCypcoB, INHUTAHHS, 3IPAaBOOXPAHECHHS;
obmme TPHHIHIIBL OpraHU3aLiN
OHOTEXHOIOTHYECKOT 0 nporecca,
COBpPEMEHHBIE TPOOIEMBbI OHOTEXHOJIOTHH,
BO3MOKHOCTH UHTCHCH(HUKALIN
OHOTEXHOIOTHYECKOT 0 nporecca c

MO3ULIUN COBPEMEHHOH HayKH, OOJACTH
MIPUMEHEHUS OMOIOTMIECKUX TEXHOIOTHH.
YMeTp TpUMEHSTh HAaydHbIC 3HAHUS B
o0jacT OHMOJOTMYECKHX TEXHOJOTHH B

yaeOHOI " npogeccCHoHaTBFHON
JesATEeINbHOCTH; OCYILIECTBIISATH
METO/IOJIOTUYECKOe 000CHOBaHHE
OHOTEXHOIOTHYECKOT 0 HCCIIeI0BaHMS,
OCYILECTBIISITh TOMCK W aHAM3 HAYYHOM
uH(pOpMaIUH 1o COBPEMEHHBIM

npobieMaM OHMOTEXHOJOTHH W TIPUMEHSTH
9Ty WHQOPMANWI0 TpH IUITAHUPOBAHUHU
HayYHO-HCCIICAOBATENECKON IEATENEHOCTH
W aHaJN3¢e MOTYyICHHBIX PE3yAbTATOB.
Bnanets OCHOBHBIMH
OMOTEXHONOTMYECKUMH  MOHATHAMH |
TEPMUHOJIOTHEH.




IIK-1. CriocobeH npuMeHSTH
3HaHUS O pa3sHOOOpasuu U
CTPYKTYpPHO -
(yHKIIMOHANBHOH

OpraHu3aluy OUOIOrUYECKHX

00bEeKTOB,  BBIOMpaTh U
HCIIOJIb30BATh OCHOBHBIE
METOIBl HCCIACTOBAHMS LIS
peleHus
MpOoeCCHOHATBHBIX 3a/1a4 B
obOnacTH ouojorum,
OMOMETUIIMHEI,

OMOTEXHOJIOIMH U DKOJIOTUU

1.1_B.IIK-1 JemoHcTpUpyeT
6a3oBble MpeNCTaBICHHS 00
pasHooOpa3uM  HCTPYKTYpHO -
(YHKIMOHATBHOM OpraHU3alux
OMOTOr NI ECKIX 00BEKTOB,
TeHETHYECKOM OpraHU3aIN
OMOIOrNIeCcKUX 00BEKTOB u
MeXaHU3MaX XpaHEHHUs] U TMepeaadn
HACJI€ICTBEHHOM nH}pOopMaImy,
OWONIOTMH W TEHETHKE CHCTEM

PETPONLYKIINHU, TeHETHIECKUX
OCHOBax CeJIeKLINU "
OMOTEXHOIOTUH

2.1_B.IIK-1 JemoHCcTpUpyeT
3HaHUS o UIICHTU(DUKAIIH
MHUKpPOOPTaHU3MOBH  aHAIU3UPYeET
MHUKpPOOHOIIEHO3bI,  OCYLIECTBIISIET
KOHTPOJb Cpelpl MX OOWTaHUS |
pa3pabaTbIBaeT pPEKOMEHAAIMHA MO

npoQHIaAKTHKE UH(EKITHOHHBIX
3a0oneBaHui

3.1_B.IIK-1 TlpumMeHsieT OCHOBHBIE
TeHETUYECKHE METOJIBI
TOIYJIALIMOHHOM
T€HETUKW,T€HETHIECKOM

WHKEHEPUHM W TCHETHYECKOro

aHanmm3a UL
KHBBIX CHCTEM
4.1_B.IIK-1IIpumenser HaBBIKU
pa3paboTKu ¥ OCYLIECTBIICHHS
9KOJIOTMYECKOM OLIEHKH COCTOSHHS
NOIHAI30PHBIX  TEPPUTOpPUH U
BO3MOKHOCTH NPUMEHEHHS Ha HUX
IPUPOIOOXPAHHBIX OHOTEXHOIOT Uit
5.1 B.IIK-1VYuactByer B padorax c

OLCHKH COCTOSAHHA

HCIIOIB30BaHUEM JKHUBBIX
OpPraHu3MOB ¥  OMOJOTHYECKHX
CUCTEM Ppa3Iu4HbIX YPOBHEM
OpraHu3aIu B
OHOTEXHOJIOTHYECKUX

MPOMU3BOJICTBAX M B  00JacTH

MEIULUHCKON M IPUPOJOOXPAaHHOU
OMOTEXHOIOIHH

3HAaTRO pa3HOOOpPa3WH W CIPYKTYpPHO -
(hyHKIIMOHATHHOM OpTaHU3aIIH
OHOJIOTHUECKUX

00BEKTOB; XapaKTCPUCTUKYIIPOMBIIUICHHBIX
LITAMMOB MHKPOOPTaHU3MOB u
TpeOOBaHUS, TPEABbSBISACMBIC K
pa3Ho00pa3HBIM TIPOMBITIICHHBIM
IITAMMAaM;CIIOCOOBI  COBEPIIICHCTBOBAHUS
00BEKTOB  METOJaMH  KJIETOYHOHM U
TCHETUYCCKOW  WHXCHEPHH, OCHOBHBIC
CIOCOOBI KYJbTUBUPOBAHHUS OHMOOOBHEKTOB,
0 BO3MOXKHOCTSIX MPUMEHEHUS
MPUPOTOOXPAHHBIX OMOTEXHOIOTHH.

YMeTh NMPUMEHSITh COBPEMECHHBIC METOIIBI

OUOTEXHONIOTHH Ha MPaKTHKe,
OCYIIECTBIISITh BBHIOOD U orbop
01000BEKTOB, TO/IIEPIKUBATH
ONTUMAJIbHBIC YCIOBHS [UI TPOBEICHUSI
OUOTEXHOJIOTHYECKOr0 nporecca;
AHAN3UPOBATH MONTYUCHHBIC PE3YIbTATHL

Bnaners METOo/IaMH HCCITIeTOBAHUSI

OHMOJIOTHYECKHUX OOBEKTOB PACTHTEIBHOTO
W MHUKPOOHOTO TMPOHMCXOXKICHHS; HABBIKAMHU
UACHTHU(DHUKANN

MHKPOOPTaHM3MOB,HaBbIKAMKH ~ PabOThl B

ACCIITHYCCKUX YCIIOBUSX,
KYJIbTUBUPOBAHUA MHKPOOPraHu3mMoB,
pacTHTENbHBIX ~ TKaHEH M KIIETOK,
MHUKPOKJIOHAJIbHOTO Pa3MHOMXKCHHS
pacTeHuH, 03710POBJICHUS pacTeHuid,
METOaMU CEJIEKIIMOHHOMN paboThI
COOBEKTAMH, HABBIKAMH SKOJIOIMYECKON

OLICHKH COCTOSIHUSI TEPPUTOPUI.

4. CTpyKTypa U coaepKaHue TUCHUIIMHBI

OO61ast TpPyA0E€MKOCTh AUCHHUIIIMHBI COCTABISIET 23a4ETHBIX €UHUI] /2 4acoB.

Buasl yueoHo# padoThl, BKIKOYAs
CaMOCTOSITEJIbHYIO Pa0OTy CTYdeHTOB U
TPYA0EMKOCTb (B yacax)

DopMBbl TEKYLIETO

KOHTPOJISI
JlaGopaTopHble 3aHATHS ycIeBaeMocTu (1o
No Paznen Heneas obmas W3  HHX Hedenam
. Cemecr cemecT cemecmpa
n/n JAMCIMILTHHbI P |Y TPYIOEMKOCTh | TpaKTHU4e pa)
a JIeKI cKas CP Dopmbl
HH MOATOTOB MPOMEKY TOYHOM
Ka arrecTauum (no
cemecmpam)




buorexnoaorn 24 24 4 24
A

Buorexnomnorus | 8 1 2 0 3 Omnpoc
KaKk  Hay4Has
JUCLUIUINHA.
Ilenmu u 3amaum
OMOTEXHOJIOTHU
, OOBEKTHI H
METOEI
OMOTEXHOJIOTHU

Opranuzanus 8 2 2 0 3 Omnpoc
OMOTEXHOIOTUY
€CKOro
NPOHM3BOJICTBA

OCHOBBI 8 3 2 0 3 Omnpoc,
UHXKEHEPHOM pedepats
SH3UMOJIOTHH

OCHOBBI 8 4-6 6 12 2 3 Omnpoc,
¢urodMoTEXHO 1-6 pedepatsl,
JIOTUH

OCHOBBI 8 7-8 4 4 3 Omnpoc,
MUKpPOOHOM pedepats
OHMOTEXHOJIOTHH

[TpompbIiiIeHHBI
e ITaMMBbI
MHKpPOOpPTraHu3
MOB.

BuorexHomnornu | 8 9 2 3 Omnpoc,
ecKoe pedepats
IPOU3BOJICTBO
MHUKpPOOHOTO
Oenka

buorexHomnornu | 8 10 2 3 Omnpoc,
ecKoe pedepats
TIPOU3BOZACTBO
MIEPBUYHBIX
METabOJIUTOB

buorexHomnornu | 8 11-12 4 8 2 3 KonTponbHas
ecKoe 9-12 pabora
TIPOU3BOZCTBO
BTOPHUYHBIX
MeTabOJINTOB

Mpomexyroun | 8 3a4éT
asi aTTecTAlUsA

Hroro-72 u. 24 24 4 24

Conepxanue TMCHUILINHBI

Paznen 1. buotexHosiorus Kak HaydHas JUCLMIUIMHA, LENHU U 33724l OMOTEXHOJIOTHUH,
00BEeKTBI M MeTojbl OuorexHosoruu. MHcropus pasButus. CBsi3b OMOTEXHOJOTMH C
(GyHIaMEeHTaJIbHBIMM HayKaMd BTOpoM mnojoBuHB XX Beka. Ilpupoma u MHorooOGpasue
OMOTEXHOJOIMYECKUX MPOLIECCOB.

Pazgen 2. Opranuzanus GMOTEXHOJIOTUYECKOTO IPOU3BOICTBA

ITonroroBka OMOJIOTHYECKUX OOBEKTOB K KYyJIbTHBHPOBAHHUIO. |'€HETHUECKHE OCHOBBI
COBEpIIEHCTBOBAaHUS 00BEKTOB. [IpUHIMMIBI JEHCTBUA W KOHCTPYKIHH OHOPEaKTOpPOB.
buoTtexHonornueckne Mpouecchl M anmnaparbl MNEPUOJUYECKOTO W HENPEPHIBHOIO JEHCTBHUS;




CTHELUANTU3UPOBAHHBIC THUIIBI OMOTEXHOJOTMYECKHX IPOLECCOB M amnmaparoB. [lomyuenue
KOHEYHOI'0 IPOAYKTa! OTZEJIEHHE OHoMacchl OT KYIbTYPAJIbHOM JKUAKOCTH; METOJIBI
paspymeHusi KJIETOK; OT/AEICHHWE W OYUCTKA, KOHIIEHTPUPOBaHHE; OO0E3BOKMBAHUE, IYTH
MOAU(UKAIINY; CTa0MIA3AIHs, 0€30TTaCHOCTh MPOTYKTA.

Pa3nes 3. OCHOBBI MH)KEHEPHON PH3UMOJIOTHH.

NmmoOmmmzanust 6noo6wsexToB. Hocurenu aist nMmmoOum3anun 6mo000beKToB. MeTo bl
¢u3nveckoil M xumMudeckoil nMMooum3anuu GepmenToB. CTaOHIBHOCTE UMMOOHIN30BaHHBIX
¢bepmenToB. Mcnonap3oBaHne UMMOOHIN30BAHHBIX (DEPMEHTOB M KJIETOK B PA3IMYHBIX OTPACIIAX
MIPOMBIIIJIEHHOCTH.

Paznen 4. OcHOBBI PUTOOMOTEXHOIOTHH.

[IpoTomnnacTel pacCTUTENBHBIX KIETOK, KAK OOBEKTHI OMOJOTHYECKOr0 KOHCTPYUPOBAHHUS.
Comatnueckass THOpHAM3alMA PACTUTENBHBIX KJIETOK. MeTo/bl M yCIOBHUS KYJIbTHUBUPOBAHUS
M30JIMPOBAHHBIX KJIETOK W TKaHEW pacTeHWi. THIIbI KyJbTyp PACTUTEIBHBIX KIETOK M TKAaHEH.
BererarnBHoe pa3MHOXEHHE pACTEHMM METOAOM KylbTypel — TKaHed. KynbpTuBupoBanue
KAJUTyCHBIX KJIETOK. KIIOHaIIBHOEMUKpOPa3MHOKEHHE U 03J0pOBJIEHHE pacTeHud. [lomyuenue
O0E3BUPYCHBIX PpPAaCTEHHMH C TOMOIIBIO  KYJIbTYPbl amUKaJIbHBIX MEpPUCTEM  Moobera.
OmnonoTBOpeHue pacteHuit iNVitro. KynbTUBHUpOBaHHE HE3PETbIX THMOPHIHBIX CEMSIIOYCK H
3apoaplel. Perenepanusi pacTeHH U3 TKaHEW JIETAJIbHBIX 3apojspiiieil. Co3gaHue rarionioB
pactennii. Comarudeckuii  smOpuoreHe3.  MeTonpl  T€HETHYECKOW  TpaHcpopMaruu
pacTUTENBHBIX  KJIETOK.  lcrosb3oBaHWE  TPaHCT€HHBIX ~ pPaCTeHUM B IUIIEBO,
(hapmaIreBTHUeCKOW MPOMBIIIJIEHHOCTH, CEThCKOM X035HCTBE.

Pasnen 5. OcHOBBI MHUKPOOHOW OHOTEXHOJOTHH. [IpOMBINIVICHHBIE —IITAMMBI
MHUKPOOPIaHHU3MOB.

KoHcTpynpoBaHue NPOMBIIUIEHHBIX IITAMMOB  MHUKpPOOPraHM3MOB. TpeOoBaHus,
IPEIBSABISAEMBIE K  NPOMBINUICHHBIM  IITamMMmMaM. COBpeMEHHBIE  METOABI  CEJICKUUHU
MHKpOOPraHu3MoB. ['eHeTHueckoe KOHCTpYHpOBaHUe INVIVO. MyrareHe3 ¥ METO/bI HOIy4YeHHS
MYTaHTHBIX IITaMMOB. Jcnonp30BaHuE TpaHCIOHUPYEMBIX JJIEMEHTOB U1 CO3JAaHHE
HNPOMBIIUICHHBIX IITAMMOB MHKPOOPraHW3MOB. ['€HeTHueckoe KOHCTpyUpoBaHHE INVitro.
Co31aHne reHeTUYECKH HOBBIX (PEKOMOUHAHTHBIX) CTPYKTYD.

Pa3zznen 6. buorexHosornueckoe Mpou3BOICTBO MUKPOOHOTO Oellka.

IlepcnexTrBa U S3KOHOMMYECKAs 11€71€CO00Pa3HOCTh UCIOIb30BAHUS MUKPOOPIaHU3MOB B
TEXHOJIOTUM MPOMU3BOJICTBA IMHILIEBOTO M KOPMOBOro Oeika. buorexHosormueckas cxema
IIPOM3BOJICTBA MHUKpOOHOro Oenka. lcmonb3oBanue Oakrepuid, IpuOOB, BogOpocieill s
IIPOM3BOJICTBA IMHUIIEBOTO U KOpMOBOro Oenika. TpeGoBaHMs, MpeAbsABIsSeMble K IITaMMaM —
MPOJIylIeHTaM MUKpPOOHOTO OenKa.

Pa3znen 7.buorexHosiornyeckoe Nporu3BOACTBO MEPBUYHBIX METa0OIUTOB.

IIpousBosacTBa, OCHOBaHHBIE Ha IMOJYYEHMH MHUKPOOHBIX MeTabonuToB [IpuHIUMIBI
MOJIydeHUs TEepBUYHBIX MeTaboiuToB. Perymsamus mpouecca OHOCHMHTE3a MEPBUYHBIX
MeTabonuTOB. bHOTeXHOJIOrMYecKoe NPOU3BOACTBO MEPBUYHBIX METa0OJMTOB Ha INpUMeEpe
aMUHOKHCIIOT.

Pa3znen 8.buorexHonornyeckoe Npou3BOACTBO BTOPUYHBIX META0OIUTOB.

IIpousBosacTBa, OCHOBAHHBIE HA TMOJYYEHHMH BTOPHYHBIX MHKPOOHBIX METaOOJHUTOB.
[TpuHIMIBI TOTy4EeHUSI BTOPUYHBIX MeTa00IUTOB. Perymsanus mporecca 6MOCHHTE3a BTOPUYHBIX
MeTaboMUTOB. BHOTEXHOJIOrHMUECKOe NPOU3BOACTBO BTOPUYHBIX METa0OJMTOB Ha NpuMepe
AHTHOUOTHKOB.



5. O0pa3oBare/ibHbIE TEXHOJIOTHHU, IPUMEHsIeMbIe TPH OCBOEHUHU TUCHUILIMHBI.
[Tpu peanuzaru yueOHOW TUCIUTUIMHBI HCIIOJIB3YIOTCS Cleayromue (GopMbl 00yUeHHUS:
1) mpaouyuonnwvie: nexiuy, 1adopaTopHbie 3aHATHs. JlJabopaTOpHbIC 3aHITHS BKIIOYAIOT
pa300p KOHKPETHBIX OMOTEXHOJOTUIECKHX 3a/1a4.
2) coepemeHHble UHMEPAKMUGHbIe MEeXHOA02UU. CO3JIaHHe TIPOOJIEMHBIX CHTYAIHid,

HHTCPAKTUBHBIC JICKIUH, TUCKYCCHUH.

WHTepakTuBHBIE METO/BI 00YUYEHHUSI, KOTOPbIE BKIIOUAIOT B CBOIO CTPYKTYpPY pazpaboTKy
BAPUAHTOB TECTHPOBAHMS 3HAHMM CTYACHTOB IO JAHHON IUCLUIUIMHE U IPOBEJCHHE UX BO
BpeMsl 3aHATHI M B CHELMAIbHO OTBEJIEHHOE s 3Toro Bpems. Ha nekumsx ucnonb3yrorcs
pasnuyHble (OPMBI BH3yaIM3allMU HATJISAHOTO Marepuana (MyJIbTHMEIUIHBIE Npe3eHTAIHd
MSPowerPoint, TaGIUIIBI, KOJUIEKIINN).

[Ipn peanmu3anuu  JEKUUOHHBIX 3aHATUNH  MCNOJIB3YIOTCS  pa3ivuHble  (POpPMBI
BHU3yalIM3allMU HATJISIHOTO Marepuana (MyJIbTHMEAWIHBIC MpPE3CHTAIH, TaOJHUIbl). 3aHATUS
JIEKIIMOHHOTO THITA 110 TaHHOW TUCIHILIMHE COCTAaBISIOT 50% ayauTOpHBIX 3aHATHIA. Y IeITbHBIH
BEC MHTEPAKTUBHBIX (OPM 00YUEeHUS COCTaBIsAET 0K0JIO 70% ayIuTOPHBIX 3aHSITHH.

B pamkax nabopaTopHbIX 3aHATHI NPEAYCMOTPEHA NPAKMuUYecKas no02omosKd, KoTopast
npoBoautcst Ha 6aze UBOPM PAH, Bkitogaer pa3dop KOHKPETHBIX OMOTEXHOJOTHYECKHX
3aJla4y, OCBOCHHE COBPEMEHHBIX METOJIOB HCCIIEAOBaHUN, NIPUMEHSIEMbIX B OMOTEexXHOJOoruu. B
pamMKax Kypca TMpOBOJAATCS BCTPEYHM C  MNPEJICTAaBUTENSIMH  KPYMHEHIIMX  Hay4dHO-
HCCTIe0BATEIbCKUX UHCTUTYTOB T. CaparoBa, padoTatonux B oOmactu 6uorexnosnoruu (POC
HUITYN  «Muxpob», VYPAH Uncruryr Ouoxumuu, (U3HONOTHM  pacTeHMH U
MUKpPOOPIraHW3MOB), MPEACTABUTEIIMU KOMMEPUYECKIX OpraHu3alii, paboTaloNMX B CMEKHBIX
obmactsax (3AO «buoamuny, 3A0 «Huta-Dapmy).

OcBoeHne Kypca OCHOBAHO Ha CHCTEME TEKyHIero M WTOTOBOTO KOHTPOJS 3HAHMM.
Texyiuit KOHTPOJIb 3HAHUN HEOOXOIMMO BECTH MPU OOCYKJICHUH MOJyYEHHBIX PE3yJIbTaTOB Ha
3aHATUSX, TMPOBEACHUM OTYETa, BKIIOYAIOUIETO OLEHKY YPOBHS BBINOJHEHHUS 3aJaHMii,
MPaBUJIBHOCTH U MOJIHOTY NOJATOTOBKU JOMAIITHETO 3aaHMUs.

CamocrosarenbHas paboTa HeoOXoAMMa B IPOLECCE HM3Yy4EHHUs Kypca, OHa JIOJDKHA
MPOBOAUTCS MO TpaduKy TMOJ PYKOBOJACTBOM mpenodaBarens. CamocrosiTenbHas padoTta
CTYIACHTOB MpPH M3YUYEHUU NUCHUIUIMHBI «BHOTEXHOMOTHs» BKIIOYAET: MPOpabOTKy KOHCIEKTa
JIEKUUH; TOJIrOTOBKY K MpakTHYeCKUM paboTaMm; HamucaHue pedepara Mo MperioKEHHBIM
TeMaM; U3y4eHHE MaTepUaJIOB, BBIJECIEHHBIX I CAMOCTOSITEILHON MPOPaOdOTKU; BBHIOJIHEHUE
JOMAIITHEro 3aJaHusi; MpopabOTKy JEKIMOHHBIX MarepHaloB Mo YydyeOHuKaM. B mpouecce
CaMOIIOATrOTOBKH CIEAYyeT OPUEHTUPOBATHCS HA COJIEp>KaHue pa3/ieoB Kypca.

Kypc 3aBepiaercs sauemonm.

Oco0eHHOCTH OpPraHu3anMu 00pPa30BaTeIbLHOIO NpoIecca

AJIS1 JIMI[ € OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI 1 HHBAJIMIHOCTHIO
— WCIOJIb30BaHNE UHAUBUIYaTbHBIX TpaduKOB 00yUeHUS U CIa4H SK3aMEHAIIMOHHBIX CECCHIA;
— OpraHu3anus KOJUIEKTUBHBIX 3aHATUN B CTYACHUECKUX I'PYIMIMax ¢ LeJIbI0 OKa3aHUs MOMOIIH B
MoJIydeHUU MHGOPMAIIMU HHBAIMAM | JIUIAM ¢ OTPAaHHYEHHBIMHU BO3MOYKHOCTSIMU 37I0POBbS;
— TIPOBEJCHHE WHIMBUIYAJIbHBIX KOPPEKUHMOHHBIX KOHCYJAbTAUMW [UISI WHBAJIHUJOB WM JHI C
OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBBS;
— 7S JUI ¢ OrpaHMYEHUSMH 10 CIyXy Jjs OOJlerdeHus YCBOCGHHsI Marepuana
MpeAyCMAaTPUBAETCSI MAKCUMAIbHO BO3MOXHAsl BU3yalu3alys JEKIIMOHHOTO Kypca, B TOM YHCIIe
IIMPOKOE  MCHOJIb30BaHUE WJUIIOCTPATUBHOTO  Marepuana, MYJIbTUMEAUNHON TEXHHKH,
nyOnupoBaHUE OCHOBHBIX MOHATHH U MOJIOKEHUH Ha claiiiax;
— IS JUIl ¢ OrpaHUYEHUS MU TI0 3PEHHUI0 TMPEelycMaTpUBAETCS  HCIOJIb30BaHUE
KpPYIMHOMACIITa0OHBIX HATJISAHBIX TTOCOOHIA.



6. YueOHo-MeToAMYecKoe o0ecneyeHHE CAMOCTOSATEIbHON padoOThl CTYIEHTOB.
OneHouyHble cpeacTBa ISl TeKylIero KOHTPOJISI YCIIeBAeMOCTH, IPOMEKYTOYHOH
aTTecTalliy 110 HTOTaM OCBOCHUSI M CIMIIJIMHBI.

Peanu3anuss naHHOW y4eOHOM IUCHMIUIMHBI TPEAyCMAaTpPUBAET CIEAyIOmUe (OPMBI
OpraHMU3alMi CaMOCTOATEIbHON PabOThI CTYIEHTOB:

1) BHeayquTOpHAs caMmocCTOsATEIbHasE paboTa (NMOArOTOBKAa K CEMMHAPCKUM 3aHATHUSAM U
TECTUPOBAHUIO, pedepaToB, COCTABICHUE CJIOBAPEH HCIOJIB3YyEMBIX TEPMHUHOB, CIIMCKa
MEPCOHAIMM C yKa3aHWeM Hauboyiee BaKHBIX OTKPBITHMM HA3BaHHBIX YYEHBIX, COCTaBJIECHUE
TAOJIHI] U CXeM OMOJIOTHYECKUX MPOIIECCOB);

2) ayauTopHas ~ caMmocCTOsiTelbHas  paboTa, KOTOpas  OCYILECTBISETCS  IOA
HENOCPEJCTBEHHBIM PYKOBOJICTBOM IIPEIOIaBaTENs;

3) TBopueckas pabora.

Henp camocrosiTenbHOM pabOThI CTYJEHTOB — HAYYUTh CTYAEHTAa OCMBICIEHHO H
CaMOCTOSITENIbHO paboTaTh CHayajga ¢ y4eOHbIM MaTepualioM, 3aTeéM C Hay4HOW HMH(popMalueH,
3aJI0)KUTh OCHOBBI CaMOOPTaHM3allMd W CAaMOBOCHUTAHMSI C T€M, YTOOBbl MPUBUTH YMEHHE B
JaJIbHENIIIEM HETPEPbIBHO MOBBIIIATH CBOIO KBATH(PUKAIIHIO.

BueaynauropHast camocrosiTenibHash padoTa CTYJIEHTOB IO AMCLMIUIMHE 3aKJII0YaeTcsl B
CIIEIYIOLIEM:

1) moAroTOBKA K 3aHATHUSIM, U3YUYEHUE JIUTEPATYPhI (CIIHUCOK PEKOMEHTyeMOM JINTEepaTyphl
TIPUBEJICH B pazjiene 8 qaHHOU pabodeli mporpaMmel);

2) MOJArOTOBKA K TEKYIIEH aTTeCTallUH

3) MOATrOTOBKA K TPOMEKYTOYHOM aTTeCTauu

4) moAroTOBKa M HamucaHue pedeparoB (CTYACHTY MPEIOCTABISIETCS MPAaBO CBOOOIHOTO
BBIOOPA TEMBI);

5) NOATrOTOBKA YCTHBIX OTBETOB.

TBopueckass camocrosiTenbHass paboTa — BBINOJHEHHE WHAMBUAYAIbHBIX 3aJaHUH,
HAIIPABJICHHBIX HA Pa3BUTHE Yy CTYIEHTOB CaMOCTOSITCIIBHOCTH M MHUIMATHBBL. OHA BKIIOYAET
UHAMBHUyalIbHBIE 3aHATUA N0 Teme «HaydHo-uccnenoBarenbckas paboTa CTyJIeHTa ¢ MO3ULMH
COBPEMEHHOM OMOTEXHOJIOTHM».

AynutopHas caMocTosTelIbHas paboTa peanu3yercs MpH MPOBEICHUM NPAKTHUECKHX
3aHATUN U BO BPEMS UTCHHUS JICKIUH.

Texymuil KOHTPOJIb MPOBOAUTCA B XOJE NMPOBEPKU M OLEHKU BBINOJIHEHUS 3alaHUM UL
CaMOCTOSTEJILHON PaOOTHI.

IIpomexxyrounas aTrecTanus (3a4eT) MPOBOAUTCS B (OpME YCTHOTO ONpoca CTYAECHTOB
o Ouseram.

CamocrostenbHas paboTa CTYAEHTOB MOJKpENJeHa y4eOHO-METOJUYECKUM U
nH(OPMALMOHHBIM O0ecrieueHueM, BKIIOYAIOMINM yIeOHUKH, y4eOHO-METOIMYeCcKre MoCoOus,
KOHCIIEKTHI JIeKIni, THTepHeT-pecypcsl.

Jis 5y ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0pOBbsl  (ClIabOCHblIAIIUX U Jp.)
TEKYIIMH KOHTPOJIb YCIIEBAEMOCTH M IPOMEKYTOYHAs aTTeCTallus MOXKET IPOBOJIUTHCS B
UCbMEHHOM opme.

Bonpocs! 1u1s1 NpoBeeHNs TEKYIEro KOHTPOJIst

Paznen 1. buotexHosioruss Kak HaydHas QUCLMIUIMHA, LENHU U 3324l OMOTEXHOJIOTHUH,

00BEKTHI U METO/Ibl ONOTEXHOJIOTHH.

1. Hcropus pa3BUTHA OMOTEXHOJIOIMU. POIb OTE€UECTBEHHBIX YUCHBIX.

2. buotexHonorus kak Hay4yHas AucuuIuInHA. Llenyn u 3agaun GMOTEXHOIOTHH.

3. Ipupona u MHOrooOpasue GMOTEXHOJIOIMUECKUX MpolieccoB. buorexHonorus Ha ciyxoe
HapOJHOTO XO351CTBa, 3[paBOOXPAHEHUS, HAYKH.

4. BuooOBEKTHI PaCTUTEIBHOTO MPOUCXOKAeHUA. OCHOBHBIE TPYIIIBI LIEJIEBBIX TPOAYKTOB,
MOJIy4aeMbIX B (PUTOOMOTEXHOJIOTMYECKUX IpoIieccax.

5. MukpoopranuzMbl Kak 00bEKThl OMOTEXHOJIOTHH.



6. TpaaumMOHHBIE METOJIBI CENIEKIIUH, UCTIOIb3yEMbIE /IS TTOTydeHHs 00Jiee PO YKTHBHBIX
O01000BEKTOB 1 OMOOOBEKTOB C HOBBIMU CBOHCTBAMHU.
7. VHnyuupoBaHHBINA MyTareHes B cesleKIMU. PU3NYECKHE U XMMUUECKUE MyTareHsl,
MEXaHU3M UX JEHUCTBHUSL.

Pazgen 2. Opranuzanusi OMOTEXHOIOTUYECKOTO TIPOU3BOICTBA
1. 3nayeHue acenTUKU B OMOTEXHOJIOTHYECKUX MTPOU3BOACTBaX. boprba ¢ Mukpobamu-
KOHTaMUHAHTaMH I[IPH peain3alii OMOTEXHOJIOTMUECKUX MPOU3BOICTB.
2. TlpuHOUIBI OpraHU3aUi MAaTEPUATIEHBIX TIOTOKOB: MIEPUOIMYECKU, TOTYNEPUOINICCKUH,
OTBEMHO-JIOJIMBHOM, HETIPEPBIBHBIN.
3. XapakTepHCTHKa CHCTEM, BXOISIINX B COCTaB OMOpEaKTopa: CHCTeMa IMePEeMEIIMBAHUS 1
a’paluu, TeII000MeHa, TEHOTaICHUS.
4. TlunoTHble, NPOMBILIUICHHBIE OMOPEAKTOPhI UX XapaKTEpUCTUKA, HA3HAYEHHE, 3a/Jauu.
[IpoGnemsbl MaciITaOpOBaHUS.
5. Meroab! n3BNEUYEHNS BHYTPUKIETOYHBIX 1IEJIEBBIX TPOIYKTOB.
6. BrieneHue 1eneBoro NpoayKTa U3 KyJIbTypalbHOW KHUIKOCTH.
7. Moaudukanus u cTabuiauzanus npoaykTa OMOTEXHOJIOTUYECKOT0 MPOU3BOICTBA.

Pa3nes 3. OCHOBBI MH)KEHEPHOM YH3UMOJIOTUU
1. OcHoBHBIE  TIENH W 3a]a4d WH)XEHEPHOM  SH3UMOJIOTHH. [IpenmymiectBa
MMMOOUITN30BAaHHBIX (PEPMEHTOB Mepe] HATUBHBIMH.
2. Hocwurenn mist uMMoOHIIM3aIl OMOO0OBEKTOB OPraHWMYECKONH W HEOPTraHWYECKON TTPHPO/IBI.
TpeGoBanusi, MpeIbABIsIEMbIE K HOCUTEISM.
3. Mertoas! puznveckoit uMMoOMIM3aul (pepMeHTOB. XapaKTeprcTUKa U KilaccuuKkarus.
4. HWmmoOunu3zanuss OHMOOOBEKTOB NYTEM ajcopOLMM Ha HEPACTBOPUMBIX HOCHUTENSX.
[IpeumymiecTBa U HEIMOCTATKH aACOPONMOHHONW WMMOOMIM3anuu. CrnocoObl ajacopOIMOHHON
MMMOOWIIN3ALUH: CTATUYECKHH, C TEpEMELINBAHUEM, METO/] SIEKTPOOCAKICHNUS.
5. MmmoOunm3anusi OnMOOOBEKTOB TMyTéM BKIIOUEHHUS B CTPYKTypy rens. CrnocoObl
MMMOOMIIN3ALIH, TPEUMYIIECTBA U HEAOCTATKH METOA.
6. MMmoOunm3anusit OHOOOBEKTOB C  HCIOJB30BAaHWEM TOJYIPOHUIIAEMBIX  MeMOpaH.
Moudukanuy MeTola: MUKPOKANCYJIMpOBaHHWE, JBOWHOE SMYJIbIMPOBAaHUE, BKJIIOYEHUE B
BOJIOKHA, BKJIFOYEHUE B JIMIIOCOMBI.
7. VmmoOmnmzanusi OHMOOOBEKTOB €  HCIOJb30BAHMEM CHCTeM JByX(a3sHoro Tuma:
MHUKPO3MYIbCUH U IByX(a3HbIX BOJHBIX CUCTEM.
8. Xumuueckue MeToAbpl UMMOOMIM3anuMM  OMo0OBeKTOB. (OCHOBHBIE NPEUMYILECTBA
XUMUYECKUX METOA0B. IIpMuMHBI OrpaHWYEHHOr0 MPUMEHEHUS XUMHUYECKUX METOJI0B
MMMOOUITU3ALIN Y.
9. IIpumeHeHne UMMOOMIN30BAaHHBIX (DEPMEHTOB M KJIETOK B MHUIIEBON M (papmanieBTUUECKOH
IIPOMBIIIICHHOCTH.

Pa3nen 4. OcHOBBI PUTOOHMOTEXHOJIOTHH.
1. Twumnsl KynbTyp, METOABI U YCIOBUS KYJIbTUBUPOBAHUS KJIETOK U TKAaHEH pacTeHUH.
2. I'myOuHHOE KyJIbTMBMPOBAHUE KJIETOK BBICIIMX pacTeHU. [loaydyeHue cycrieH3uu KIeTok.
OCHOBHbBIE IPUHIMIIBI U aNlaparypa Juis KyJIbTUBUPOBAHUS KJIETOK BBICHIIMX PACTCHUH.
3. TloBepxHOCTHOE KyJIbTUBMPOBAaHHE KJIETOK U TKaHEH pacTeHUH.
4. TIpoGnemsl perynsiuuu Mopdorenesa u nudpdepeHannuy B KylIbType KIETOK U TKaHeH
pacTeHuN.
5. Metop! KyTbTUBUPOBAHUS OJUHOYHBIX PACTUTENIBHBIX KIETOK.
6. Kamnycorenes. lenuddepeHurpoBka - Kak OCHOBA KaJlTycoreHe3a. XapakTepucTUKa
KaJUTyCHBIX KJIETOK.
7. BnusHHe BHEIIHUX U BHYTPEHHHUX (PAKTOPOB Ha MPOLIECC MUKPOKIOHAIBHOTO Pa3MHOKEHHUS.
8. TlosyueHue 6€3BHPYCHBIX PACTEHUH C MOMOIIBIO KyJIbTYPhl allMKAIbHBIX MEPUCTEM MOOera.
9. U3onmpoBaHHBIE MPOTOIIACTHI PACTEHUH — 00BEKT U MOJENb Ul (PU3HOJIOTHIECKUX
uccnenoBanuil. [loaydyenue u KynTbTUBUPOBaHHE.



10. Comarnueckast THOpHIM3AIMS PACTUTEIBHBIX KJIETOK. BO3MOXKHOCTH 1 HCTIOIB30BaHNE
MeTOJIa COMaTH4YeCKON ruOpHAN3alug.
11. OmogoTBOpEHHE pacTeHuii N Vitro.
12. Coznanue rarionioB pacTeHuil. AHAPOTeHEe3, THHOTEHE3.
13. Mcnonp30BaHne TPAHCTEHHBIX PACTEHUH B MUIIEBOH, (papMalieBTHIECKOM
MIPOMBIIIICHHOCTH, CEIbCKOM XO3SHCTBE.

Paznen 5. OcHoBbl MuUKpOOHON OuOTeXHOJOTHU. IIpOMBIIIEHHBIE —ILITAMMBI
MUKPOOPTaHU3MOB.
1. KoHcTpynpoBaHHE MPOMBIIUICHHBIX IITAMMOB MUKPOOPTaHU3MOB.
2. TpeGoBaHus, MPEeIbIBIIEMbIC K TPOMBIIIICHHBIM [ITAMMAM.
3. CoBpeMeHHBIE METO/IbI CEIEKIIMA MUKPOOPTaHNU3MOB. [ eHeTHUeCKOe KOHCTPYHPOBAHHE
invivo.
4. MyrareHes U METObI MOJIy4YeHHSI MyTaHTHBIX IITAMMOB.
5. Hcnonp3oBaHue TPAaHCTIOHUPYEMBIX AIEMEHTOB JUISl CO3/IaHUE TPOMBIIIIICHHBIX IITAMMOB
MHUKPOOPTaHU3MOB.
6. T'eHeTmyeckoe KOHCTPYHpOBaHHUE INVILro.
7. Co3pnaHue reHeTUYECKU HOBBIX (PEKOMOMHAHTHBIX) CTPYKTYD.

Pa3nen 6 . buorexnonorndeckoe mMporU3BOJACTBO MUKPOOHOTO OeTKa.
1. TlepcnexTrBa M SKOHOMHYECKAS IIEJIECO00Pa3HOCTh UCTIONB30BaHUSI MUKPOOPTaHU3MOB B
TEXHOJIOTUH TPOU3BOCTBA NIUIIIEBOTO M KOPMOBOTO OelTka.
2. BbuortexHoJormveckas cxema IMpou3BOICTBA MUKPOOHOTO OeKa.
3. HUcnonws3oBanue 6akTepwuii, rpuOOB, BOJOPOCIEH ISl IPOU3BOICTBA MTUIIIEBOTO U KOPMOBOTO
Oenka.
4. TpeboBaHus, MpeabIBIIEMbIC K ITAMMaM — IIPOYIIEHTaM MUKPOOHOTO OeKa.

Pa3nen 7 .buoTexHoaorndeckoe mMporu3BOICTBO MEPBUYHBIX METa0O0UTOB.
[IpousBoicTBa, OCHOBAaHHBIE HA MOTYYEHUN MUKPOOHBIX METa00JIUTOB
[IpuHIMIBI TOTyYeHHs TIEPBUYHBIX META0OIUTOB.
Perymnsmus nponecca OuocuHTe3a NEPBUUYHBIX METa0OIUTOB.
Cxema OMOTEXHOJIOTUYECKOTO MPOU3BO/ICTBA NIEPBUYHBIX META0OIUTOB.
buoTtexHnonornueckoe Npou3BOACTBO aMUHOKHUCIIOT.
buoTtexHonornueckoe Npou3BOACTBO HYKJICOTH/IOB.
buoTtexHonornueckoe Npou3BOACTBO YIIIEBOOB.
buoTtexHnonornueckoe Npou3BOACTBO OPraHMUECKUX KUCIIOT.
Pa3nen 8.buorexHonorunyeckoe MpouU3BOJICTBO BTOPHUUHBIX META0OIUTOB.

[IpuHIMMIBI TOTYyYeHHs] BTOPUYHBIX METaO0IUTOB.
Perymsmus nporecca OuocuHTE3a BTOPUUHBIX META0OIUTOB.
Cxema OMOTEXHOJIOTUYECKOTO MPOU3BOICTBA BTOPUUHBIX META0OIUTOB.
buoTtexHnonornueckoe Nponu3BOACTBO aHTHOUOTHKOB.
buoTtexHnonornueckoe Mpou3BOACTBO MUTMEHTOB.
buoTtexHnonornueckoe Mpou3BOACTBO TOKCUHOB.

NG~ WNE

ogarwdE

Tembl pedepaTon

1. XemocraTHbIH, TypOHAOCTaTHBINA U T PEepEeHIIMPOBAHHBIN PEKUMBI HETIPEPHIBHOTO
KYJIbTUBUPOBAHMUS.

2. ®yHIaMeHTalbHbIe IPUHIUIBI HETPEPHIBHBIX OMOTEXHOJOTHYECKUX MTPOLIECCOB.
JIuMHUTAIMS CKOPOCTH PA3MHOKEHHSI OMOOOBEKTOB B TEXHOICHHOM CUCTEME KOMIIOHEHTaMH
IIATATEIILHOM Cpelbl. YpaBHeHHE MOHO.

3. TpeGoBaHus K pepMEHTALUOHHOMY IIPOLIECCY B 3aBUCUMOCTH OT (PU3UOJIOTHUYECKOTO
3HA4YeHHUs LEJIEBBIX MPOJIYKTOB JIIs MPOIYLIEHTA (TIEPBUYHBIE META0OIUThI, BTOPHUHBIE
MeTa0O0JIUThI, BHICOKOMOJIEKYJIIPHBIE BEIIECTBA, OMoMacca Kak eJIeBOM MPOIYKT).

4. TpeOoBaHus K (hepMEHTAIMOHHOMY MPOIIECCY IPU UCTIOIb30BAaHUN PEKOMOMHATHBIX
IITAMMOB, 00Pa3yIOIINX YyKEPOJAHbIE Ui OM00OBEKTa IIeJIeBbIE TIPOTYKTHI.



5. Hanpanenus nobimeHus 3)(HEeKTUBHOCTH (GepMEHTAIINH B TPOMBIILIICHHOM
OMOTEXHOJOIMYECKOM IIPOU3BOJICTBE.

6. MaccooOMeH B OHOTEXHOJIOTHUECKUX MPOIIECCaX: POJIb KHCIOPO/Ia U €r0 PaJHKaIoB,
KpUTHYECKast KOHIEHTpaIMs, (opMylia CKOPOCTH MIEPEHOCa KUCIOPOIa.

7. TemooOMeH: onpeneneHue, MCTOYHUKH TeIia B OMOTEXHOJIOTMUECKUX IpoIieccax,
ypaBHEHHUE TEIUI0O0OMEHa, OTBOJI TEIUIa B OMOPEaKTOpaXx.

8. BnusHne nmmoOHIM3auy Ha GEepPMEHTATUBHYIO aKTHUBHOCTh: MUKPOOKPYKEHHUE
(«xpdexruBHOE pacnpenencHuey, MM y3sHOHHBIE OTPAaHUYCHNUS), BIMSIHUE HA MOJICKYTY
¢bepmenTa, uzmenenne pH 3aBucumoctu pepmenTa, 3P PEKTUBHBIE KHHETHIECKUE
rapamMeTpsl.

9. MukpoxkancympoBanne. CriocoObl OTy9IeHUS] MEKPOKAIICY (JIUCTIEpTHPOBAHNE,
Mex(a3Has MOJTUKOHICHCAIN ).

10. CrmocoOsI morydeHust JTUIocoM. Brirrouenne hepMeHTOB B JIUITOCOMEBI (B 000JIOUKY U
MOJIOCTB).

11. OcHOBHBIE MPUHIMIIBI KOHCTPYUPOBAHMSI PENApaTOB KOBAJIEHTHO UMMOOUIIN30BAaHHBIX
(hepMEeHTOB (IIPUIITUBKAY, «CIIUBKa» U «BIIMBKa» KOHBIOTATOB, PETUKYIIAIMS (hepMEHTA).

12.KosanenTtHoe cBs3bIBaHKE (PEPMEHTA C AKTHBHPOBAHHBIMU TT0JIMMepaMu. CBA3bIBAONINE
MOJIEKYJIBI (TPUXJIOPTPHUA3UH, TIIYyTAPOBBIN albAeTH, OpOMUCTHIN MaH). ComomMepr3aIus
C TIOMOIIIHI0 MHOTO(YHKITHOHAIBHBIX pEareHTOB.

13. KynpTypa KaJuTyCHBIX KJIETOK B TIOJTYYEHHH BEIIECTB BTOPUIHOTO CHHTE3A.

14. Aunporenes ¥ NOJTyYeHHE TalIOWJ0B B KYJIbTYpe TBUIBHUKOB.

15. MeTabGonu3m yrieBoJIoB K KyJIbType TKaHEW pacTEeHUH.

16. Perynsimust BTOpHYHOTO MeTa0oOIM3Ma B KyJIbTypax KJIETOK M TKaHel pacteHuil. KpurenHoe
XpaHEHUE KYJIbTYp KIETOK PACTCHHIA.

17. IIpoGnemsr perymsiun Mopdorenesa u nuddepeHnuaniuy B KyJIbType KIECTOK U TKaHEeH
pacTeHui.

18. [IpumeHeHre METO10B T€HHON MHXKEHEPUH VI YAYUIIEHUS aMUHOKHCIOTHOTO COCTaBa
3amacHbIX OCJIKOB PACTCHHM, MOBBIICHUS YPPEKTHBHOCTH Mpoliecca (OTOCHHTE3A.

19. IIpumeHeHre METO10B TEHHON MHXKEHEPHH TSl YIIyUIIeHHUs] YCBOCHHS a30Ta PACTUTEIbHBIMU
OpraHu3MamH.

20. IIpumMeneHnue METO0B FreHHOW MH)KEHEPHH IS pelIeHUs TPO0JieM YCTOMYMBOCTH PacTEHUI
K (uronaToreHam, repOUIIIaM, HACEKOMbIM.

21. IlpumeHeHue METO0B F'eHHON MHXKEHEPHH JUTs pelIeHUs TPo0iieM yCTOMYUBOCTH PAaCTeHUN
K aOMOTUYECKUM CTpeccam.

22. BUOTEXHOJOTUYECKOE MTPOU3BOJICTBO INIMKAHOB U TTTMKOKOHBIOTATOB.

23. BUOTEeXHONOTHYECKOE MOJIyYeHIUE SHTOMOIIATOT €HHBIX MPErapaToB.

24. MukpoOHas TpaHCchOopMaIHs OPraHNICCKUX COSAMHEHUH.

25. BUOTEeXHONOTUYECKOE MTPOU3BOICTBO OaKTEpUaIbHBIX YIOOPEHUIA.

26. BuoTexHOIOTn4YecKoe MPOU3BOICTBO, OCHOBAHHOE HA CITUPTOBOM OpO>KEHUH.

27. BUOTeXHOIOTUYECKOE MTPOU3BOICTBO, OCHOBAHHOE HA MOJIOUHOKHUCIIOM OpPOKEHUH.

28. buoTexHONOTHYeCKHe MPOU3BOICTBA, OCHOBAaHHBIC HA MPOMMOHOBOKHUCIIOM H
MacCIISTHOKHCIIOM OpOKEHHH.

29. buoTexHOJI0rMYecKoe MPOM3BOJICTBO, OCHOBAHHOE Ha YKCYCHOKHCIIOM OpPOKEHHH.

30. buoTexHOIOrMYECKOE MPOU3BOJICTBO, OCHOBAHHOE Ha alleTOHOOYTHIIOBOM OpPOKEHHH.

31. BuoTexHONOTHYECKOE MPOU3BOJICTBO CTEPOUIOB.

32. BUOTEXHOJIOTrMYECKOE MTPOU3BOJICTBO BUTAMUHOB.

33. buoTexHoa0rnyecKkoe Npou3BOJICTBO (PEPMEHTOB.

34. BUOTEeXHOJIOTMYECKOE TPOU3BOJICTBO NPOOMOTUYECKUX MTPETAPATOB.

35. [TosryyeHre UMMYHOJIOTHYECKUX MTPENapaToB (BaKIUHBI, CHIBOPOTKH).

36. Mcnonp3oBaHne BEKTOPHBIX MOJIEKYJT B OMOTEXHOJIOTHH.

37. Konbroraius y 0akTepuil 1 ee HCI0JIb30BaHHE U1 T€HETHUECKOT0 KOHCTPYHUPOBAHHUS
MUKPOOPTaHU3MOB.



38. Tpancaykius y OaKTepHii U €€ UCTIOIH30BAHUE JIISl TEHETUYECKOTO KOHCTPYHPOBAHUS
MUKpPOOPraHU3MOB.

39. buonoruyeckre OCHOBBI TE€HOTEPAIINH.

40. Vcnionb30BaHNE MOJICKYIISIPHBIX MEXaHH3MOB BHYTPHKJICTOYHOM PEryJSIMU B
OMOTEXHOJOTMYECKOM MTPOHU3BOJICTBE.

41. DKkonoru4eckue acnekTbl OMOTEXHOJIOTUYECKOTO POU3BO/ICTBA.

KonTpoabnas padora

1. AyKCUHBI - TEPMUH, TT0]] KOTOPBIM 00BCIUHSIIOTCS CIIEU(DUICCKIE CTUMYIISATOPHI pOCTa
a) [ ] pacTuTenbHBIX TKaHEH

b) [ ] akTuHOMUIIETOB

¢) [ ] KMBOTHBIX TKaHEH

d) [ ]pybaxTepuit

e) [ ]aykapuot

2. JIst te3MHTETrpaIiiyl KIETOK JPOXKIKEH U IIIECHEBBIX TPHOOB HE HCIIOIB3YIOT

a) [ | KOMIUIEKCHBIN APOXKKEIUTUUECKUI TpenapaTom

b) [ ] cMech eKTHHA3BI U HEILTIOIa3bI

¢) [ Jxurunaza

d) [ ]3umMonmazoit ymuTku

3. UMMoOMIM3avst MHAUBHTYATbHBIX (PEPMEHTOB OTPAHHIUBACTCS

a) [ ] BeIcOKO# TaOMIIBHOCTBIO (hepMeHTa

b) [ ] Hanuuuem y dpepmenTta koepmeHTa

¢) [ ] HanmmuueMm y pepMeHTa CyOHETMHUIL

d) [ ] mpuHaIe:)KHOCTRIO PepMEHTA K THAPOJIa3aM

e) [ ] npuHamIeXHOCThIO (hepMEHTa K JIUTra3aM

4. OntumanbHbIe YCIOBUS KYJIbTUBUPOBAHUS M30JUPOBAHHBIX TKAHEH U KJIETOK PACTCHUM:
a) [ ] remneparypa 10 — 15 °C, oTHOCHTENIBHAS BIaKHOCTH Bo3myxa 30 — 40 %;

0) [ ]Jremmeparypa 25 — 27 °C, oTHOCHUTENIbHAsI BIaXKHOCTH Bo3myxa 60 — 70 %;

B) [ ] remmneparypa 30 — 40 °C, oTHOCHTEeIbHAS BIAXXHOCTH Bo3ayxa 80 — 90 %.

5. UMMoOunm3anus Henbix KJIeTOK-MPOaYILIEHTOB JIEKapCTBEHHBIX BELIECTB HEpaIlOHAIbHA B
ciyyae

a) [ ] BbICOKO JTaOMIIBHOCTH 1IEJIEBOTO MPOAYKTa (JIEKaPCTBEHHOT'O BELIECTBA)

b) [ ] ucmosib30BaHus 1EIEBOr0 MPOAYKTA TOJIBKO B UHBEKIIMOHHOM popme

¢) [ ] BHYTPUKIETOYHOM JIOKATU3AINH IIEJIEBOTO MPOIYKTA

d) [ ] BeICOKOI THAPO(GUIBHOCTH LIETIEBOTO MPOIYKTa

e) [ ] BbIcOKO# ruIpo(OOHOCTH 1IENEBOTO MPOAYKTA

6. [lns penrenus npo6ieMbl perenepanuu KohakropoB B hepMEHTATUBHBIX OMOTEXHO-
JIOTUYECKUX MHOTOCTAIMHHBIX TPOIECCaX HE 11eJIeco00pa3HO UCIOJIb30BaTh OJUH U3
CJIEYIOIIUX METOJIOB:

a) [ ] kodakTop MOXKET OBITH IPULIUT K (PEPMEHTY UM €T0 HOCUTEIIO UYepe3
MIPOCTPAHCTBEHHYIO HOXKKY

b) [ ] mocTosiHHOE AoOaBieHHE B (hepMEHTEp B TEUSHUH BCETO MpoIiiecca

¢) [ ] Macca monekysbl KopakTopa MOKET ObITh 3HAYUTENHHO YBEJIMYEHA 33 CUET
MIPUCOETMHEHHSI K BOJOPACTBOPUMBIM MOJIMMEPaM

7. Crioco0 coxpaHeHUsl HyKHOUM OMOTEXHOJIOTY MPOIYKTUBHOCTH KYJIBTYpP MUKPOOPTaHU3MOB
a) [ ] cyOnMManroHHOE BBICYIITBAHUE

b) [ ]xkpuoxpanenue

¢) [ ] B chimydnx maTepuanax

d) [ ] mpu BeICOKHX TemIiepaTypax

8. TexHomornuecKuit BO3AyX Uil OMOTEXHOIOTUYECKOTO MPOU3BOJICTBA CTEPUITUIYIOT
a) [ ] HarpeBaHueM



b) [ ] dunsTpoBaHUEM

c)[ ] YD-o6myuenuem

d) [ ] panmanmeii B ManbIx q03ax

e) [ ] aHTHOMOTHYECKUMHU BEIIECTBAMU

9. Beiienenue u OYMCTKA MPOAYKTOB OMOCHHTE3a U OPTCUHTE3a UMEET MPUHIIUIHATIHHBIE
OTJIIMYMS HA CTAMSIX TpoIiecca

a) [ ]Bcex

b) [ ] xoHEUHBIX

c) [ ] mepBbIx

d) [ ] ToTpKO HA IOATOTOBUTEILHBIX ATAMAX

e) [ ] npUHIMNHAIBHBIX PAa3IMYUNA HET

10. bopsba ¢ (arosoii nHpekuuen B nexax GepMeHTauu aHTUOMOTUYECKON MTPOMBIIITIEHHOCTH
HauboJee paluoHaIbHa IyTeEM

a) [ ] y’xecToueHHsI KOHTPOJIS 338 CTEPUIIM3AIIMEN TEXHOJIOTUYECKOTO BO3IyXa
b) [ ] y’kecToueHus: KOHTPOJIS 3a CTEPUIIN3aLMEN MTUTATEIbHON CPeIbl

¢) [ ] mosyyeHus M UCTIOIB30BaHUS (PAroyCTOMUMBBIX ITAMMOB OMO0OBEKTA
d) [ ] y)kecToueHus KOHTPOJIS 3a CTEpHIIM3aIueit 000pya0BaHUs

e) [ ] yxxecToueHust KOHTPOJIA 32 (PUIBTPALIMOHHBIMU YCTAHOBKaMU

11. Haubosee 3hheKTHBHBIN XUMHUUECKHI METO]] pa3pyIIeHus KiIeTo4HbIX cTeHOK E. coli ¢
IEJTBIO BBIJICTICHUS] pEKOMOWHAHTHOTO TOPMOHA POCTA YeTIOBEKa:

a) [ ] oOpaboTka TU30IIMMOM SIMYHOTO OeNKa

b) [ ] o6paboTka kieTok HaTpus rugpokapobonaTom mpu pH 11.

c) [ ] oOGpaboTka 3uMOIIMA301 YIUTKH

d) [ ] oObpaboTka cMechiO IEKTHHA3BI U 1EJUTFOIA3bI

12. ®u3nyecKuM METOIOM JIE€3UHTETPALUH KIETOK SBIISETCS:

1. mpuMeHeHHE yIbTPa3ByKa; 2. IpuMeHeHne (hepMeHTOB; 3. MPUMEHEHUE aHTHONOTHKOB; 4.
MPUMEHEHHE TOTYOJIa; 5. OCMOTUYECKUH IIOK

a)[ ]1us

b) [ ] Tombko 5

c) [ ]mBce, kpome 3

d) [ ] Bce mepeuuncieHHbIC

13. XuMH4eCcKUM METO/IOM JIE3UHTErPALMU KIJIETOK SIBIISETCS:

a) [ ] npumeHeHne BUOPATOPOB

b) [ ] 3amMopakuBaHHE-OTTaUBAHHE

¢) [ ] npumeHeHHE aHTHOMOTHUKOB

d) [ ] ocMoTHYeCKHUH IOK

14.BeriecTBO MepexoIuT U3 OJHOU KHUAKOCTH B APYTYIO MPU

a) [ ] TBepmo-)kuaK0(DA3ZHON IKCTPAKIIUU;

b) [ ] xkuako-xunkoda3zHO# IKCTPAKIIUH;

¢) [ ]ancopOuuu;

d) [ ] cenaparum;

15.Pa3nienenue BemiecTs, Mpu KOTOPOM OHOMAacca BCIUIBIBAET HA MMOBEPXHOCTH KYJIbTypaIbHON
KUJKOCTHU:

a) [ ] bunpTpanus;

b) [ ] dnoranus;

c) [ ] cenmapanus;

16. Apdunnas xpomarorpadus OCHOBaHA Ha pa3/IeIeHUH BEIIECTB I10

a) [ ] 3apsny

b) [ ] ruapodobHOCTH

c) [ ]pasmepy

d) [ ] ciocoOHOCTH CBSI3BIBATHCS PA3THYHBIMA XUMHUYECKHUMHE TPYIIIAMH

17. Pa3nenenune BEeLECTB M0 3apsiay XapaKTepHO JUIS:



a) [ | apdunnoii xpomartorpadumu;

b) [ ] 6ymaxknoi xpomarorpadum;

¢)[ lymprpauentpudyrupoBanus;

d) [ ] nonooOmMeHHOI xpomarorpaduun

18. KynbTypanbHOM KHAKOCTHIO HA3bIBACTCS

a) [ ] cimoxHas cMech, KOTOpasi UCTIOJIb3yeTCs sl (DePMEHTAIIMH, COCTOSIIIAS U3 KICTOK
MPOYIIEHTa, KOMIIOHEHTOB MUTATEIBHBIX CPEJIBI

b) [ ] cinoxHas cMech, KoTopasi 00pa3yeTcst 0 OKOHYaHUU (DePMEHTAIINHU, COCTOSIIAS U3 KIETOK
MPOIYIIEHTA, PAaCTBOPA HEMOTPEOICHHBIX MUTATEIBHBIX KOMIIOHEHTOB M HAKOTIMBIIMXCS B CpeJie
IIPOJIyKTOB OMOCHHTE3a

c) [ ] cinoxHas cMech, KOTOpasi COCTOMT U3 PacTBOPA MUTATEIbHBIX KOMIIOHEHTOB U
UCTIOJB3YETCS VIS KyJIbTUBUPOBAHHS OMOO0OBEKTOB

19. YacTb CyCIeH3MOHHON WIJIM KaJUTYCHOM KYJIBTYpbI, HCIIOJIb3yeMasi ISl Iepeca Ky B (MM Ha)
MUTATEIBHYIO CPEIy:

a) [ ] mramm;

b) [ ] munwus;

¢) [ ] xmow;

d) [ |MHOKYITIOM WK TPAHCIUIAHTAT

20. KynbTypa KJIeTOK, BOSHUKIIAs U3 IITaMMa ITyTeM CEJISKIIUH FITH KIIOHHPOBAHUS, UMEIOIIast
MapKepHbIe TPU3HAKH:

a) [ ] mramwm;

b) [ ] nuawMS;

¢) [ ] xmos;

d) [ ]MHOKYTIOM MJIM TPAHCIUIAHTAT;

21. KynpTypa, BO3HUKIIAS MOCJE MEPBOT0 CYOKYIbTUBUPOBAHHUS, COCTOSINAS U3 MHOTUX
KJIETOUHBIX JIMHUN, BOHUKIINX U3 KIETOK, IPUCYTCTBYIOIIUX B IIEPBUYHON KYJIbTYypE:

a) [ ] mramm;

b) [ ] numus;

¢) [ ] xmox;

d) [ ]MHOKYIIOM MJIM TPAHCIUIAHTAT;

22. HazHayeHue NUTATEIbHBIX CPE/I;

a) [ ] obOecrnieueHre KIETOK MUTATEIbHBIMU BEIIECTBAMU Il CHHTE3a HEOOXOAUMBIX MTPOIyKTOB
KHU3HEJCSITENbHOCTH;

b) [ ] moanep>kanue ONTUMAIBbHBIX U POCTa KIETOK (PU3NKO-XUMUYECKUX YCIOBU;

c) [ ] obecrieueHus KJIETOK MUTATEIbHBIMU BEIIECTBA U JJIsi CHHTE3a OMOMAacCChI;

d) [ ] Bce BbllIenepeYrCICHHOE BEPHO.

23. [lomyyeHre TUIOCOM MOCPEACTBOM BIPBICKUBAHUS pacTBOpa GochonunuaoB B
OpPraHMYECKOM PAaCTBOPUTEJIE B BOAHYIO CPEIy

a) [ ] Oxcerpy3us

b) [ ] MeTo cCIOHTaHHOI BE3UKYISIIUN

c) [ ] Umxexkuus

24. ®aza KyJIbTUBUPOBAHUS, XapaKTEPU3YIOIIAsCs MAaKCUMaIbHBIM HAaKOTUICHHEM BTOPUYHBIX -
MeTabOJIUTOB:

a) [ ] nar-da3za;

b) [ ] sxcnoHeHUManpHas WK Jorapudpmuueckas daza;

¢)[ ] dazazamennenus pocra;

d)[ ] cranmonapnas ¢a3a;

25. ®a3za KyabTUBUPOBAHUS, XapaKTEPU3YIOIAsCI MaKCUMATbHBIM HAaKOTUICHHEM MEPBUYHBIX
MeTab0JIUTOB:

a) [ ] nar-da3za;

b) [ ] sxcnoHeHUManbHas WK Jorapudpmuueckas haza;

¢)[ ] dazazamemnenus pocra;



d)[ ] cranmonaphas ¢asa;
26. OTMYUTENbHBIC IPU3HAKU IPIUGHOTO peakTopa:
a) [ ] MexaHM4ecKoe NepeMelInBaHue KyabTypalbHON )KUIKOCTH;
b) [ ] nepememmBanue cpeabl 6apOOTHPOBAHHEM;
¢) [ ] umpkynsus cpebl 3a CUET MOTOKA BO3/1yXa;

Bonpocs! 1151 MPOMEKYTOYHOM aTTeCTALMN
1. buoTexHonorus Kak Hay4dyHas AWCIUIUINHA, LEIU W 3a1a4d OMOTEXHOJIOTUH, OOBEKTHI U
METO/Ibl OMOTEXHOJIOTHH.
2. Ilpuponma m MHOroOOpazue OMOTEXHOJIOTHYECKMX TporeccoB. Kparkas XapakTepuCTHKA
OTIENIbHBIX Pa3eioB OMOTEXHOJIOTHU: (PUTOOMOTEXHOJIOTHUH, 3000MOTEXHOJIOTUH; TEXHUIECKOM
MUKPOOHOJIOTHH, OMOTeOoTeXHONOTHU. TexHonorndeckas OWOIHEPreTHKa,; OWOTEXHOJOTHS U
MeIMIIMHA; OMOTEXHOJIOTHS M BeTepUHApHsl; OMOTEXHOJIOTHS M MTUIIEBAsT TPOMBIIIIICHHOCTb.
3.  KynpruBmpoBanue Ononornueckix 00beKToB. [10AT0TOBKa OMOJIOTHYECKIX 00BEKTOB: TIO00D
00BEKTOB; CEJIEKIIHS.
4. CyOctparsl Ui KyJIbTUBUPOBaHUS OMOOOBEKTOB; TMPUHIMITBI JEUCTBUS W KOHCTPYKIIUHU
OMOpeaKTopoB; JTA0OpaTopHblE, TMHJIOTHBIE W  TPOMBIIUICHHBIE OHOPEAKTOPBI,  MPOOIIEMBI
MacIITabupOBaHUSL.
5. buoTexHOJOrHYECKHE TPOIECCHl M ammaparbl MEPHOJMYECKOTO0 W HETPEPHIBHOTO ICHCTBHS;
CTICIMAIT3APOBAHHBIE TUTTHI OMOTEXHOJIOTHIECKHX TTPOIIECCOB U alIapaToB.
6. [lomyyeHne KOHEYHOTO TPONYKTA: OT/ACICHHWE OMOMAcChl OT KyJIbTYPaJbHOW KHIKOCTH;
METOJIBI PA3PYIICHUS KJIETOK; OTJCICHIE U OYMCTKA; KOHIICHTPHUPOBAaHUE; 00C3BOKUBAHKE; ITyTH
Mo dUKaIUT; cCTaOMIU3aIus, 0€30TaCHOCTh MPOAYKTA.
7. OcHOBHBIE 3aJjaud HMHXXEHEpHOH sH3uMoJoruu. MmmoOunu3zanus (epMeHTOB U KIIETOK.
Hocurenu ans nmMoOunu3anun pepMeHTOB.
8. Meroap! pusnyeckoi M XUMHUUYECKOW MMMOOMIN3AIMN (DEPMEHTOB.
9. CrabunpHOCTP WMMOOWJIM30BaHHBIX (epMeHTOB. lcmosib30BaHME WMMOOMIN30BAaHHBIX
(epMEHTOB U KJIETOK B Pa3IMUHbIX OTPACIIAX MPOMBIIIIEHHOCTH.
10. Wcnonp3oBaHWE€ METOJOB TEHHOW WHXeHEpUH B ¢uToOuoTexHojoruu. Ilpumenenue
METO/IOB T'€HHOM WH)KEHEpPUH Ui YAYUYIIeHHs] aMUHOKHCIOTHOIO COCTaBa 3allacHbIX OEKOB
pacTeHuii, TOBbIIEHUS APPEKTUBHOCTH  Impouecca (GOTOCHHTE3a, YCBOEHHUS  a30Ta
pPacTUTETbHBIMUA OpraHU3MaMHu.
11. TIpumeHeHHE METOJOB '€HHOW MHKEHEPUU Ui pelleHUs MpoOIeM YCTOMYUBOCTH PACTEHHIA
K (puronmaToreHam, repOUIIIIaM, HACEKOMBIM, a0MOTHUYECKUM CTpeccaMm.
12. BereraTuBHOE pa3MHOXKEHHE PACTEHUII METOJOM KYIbTYpbl TKaHed. MeToabl U yCIOBHS
KYJIbTUBHPOBAHUS KJIETOK U TKaHEH pacTeHUIA.
13. Tumbl KynbTyp PacTUTENBHBIX KJIETOK M TKaHed. KylbTHBHpOBaHME KaJUTyCHBIX KIIETOK.
HenuddepeHnmpoBka - Kak 0CHOBa KaJTyCOTeHe3a. XapaKTepUCTHKA KaJUTyCHBIX KIIETOK.
14. KnonanbHOEMUKpPOpPa3MHOXKEHHE W 0370poBiieHHe pacteHuid. [lomydenune Oe3BHPYCHBIX
pacTeHuii ¢ MOMOINIBIO KYAbTYPhI allMKAIbHBIX MEpUCTEM Mobera.
15. TlonydeHue U KyIbTHUBHPOBAHUE H30JIUPOBAHHBIX MPOTOILIACTOB PACTUTENBHBIX KIETOK.
16. Comaruueckass TMOpUIM3ALUS PACTUTEIBHBIX KIETOK. BO3MOXHOCTH W HCHIOJIB30BaHHE
MeTO/Ia COMaTHYECKON THOpUIN3aIUH.
17. Metoab!l KIETOYHON MH)KEHEpUH PACTEHMM, UCIOJIb3yeMble B CEJEeKIMH (OIUIOOTBOPEHHUE
iNVitro, KyJIbTUBHPOBAHWE HE3PENbIX THOPUAHBIX CEMSIOYEK M 3apOJBIINIEH, pereHepanus
pacTeHuil U3 TKaHel JeTaabHbIX 3apobIIIeH, CO3aHue ralIONJIOB PACTEHH).
18. Co3gaHue TpaHCTEHHBIX PACTEHUIA.
19. TIpombIlUIEHHBIE IITAMMBl MHUKPOOPTaHU3MOB M CIOCOOBI HMX YCOBEPIIEHCTBOBAHMUS.
[ToHsiTHE O KJIOHE KJIETOK U IITaMMe, TpeOOBaHMS K TPOU3BOICTBEHHBIM IIITAMMAM.
20. TlonsTe 0 MyTareHese M MeTOJaX BbIIEICHUS MYTaHTOB. HIylMpoBaHHBIA MyTareHe3 U
0TOOpP MPOTYKTUBHBIX MYTaHTOB.
21. Crparerust CeNeKIMOHHOW pabOTbl C  MHKPOOPraHM3MaMmM; METOJbl  CEeJEKLIUU
MUKpOOpranu3MoB. CTyneH4arslii 0TOop.



22. T'eHeTMYeCKOE€ KOHCTPYHpOBaHME invivo (IIEPEHOC T'eHeTHYeCKOW uH(pOopMaIuu:
KOHBIOTAIHS, TPAHCAYKIH, TpaHChOpMAIUs U TpaHCHEKIUs).
23. T'eHeTHYeCKOE KOHCTPYMPOBAaHUE IITAMMOB-TIPOAYIEHTOB invitro. Mcrounmku JIHK mns
KJIOHUPOBAHHSL.
24. bakrepuodaru u UxX UCMOJIB30BaHUE B ONOTEXHOJIOTHH.
25. XapakTepHuCcTHKa IUIa3MHJ, MOHATHE O TPYNIAX HECOBMECTUMOCTH. KOHBIOTaTUBHBIE U
HEKOHBIOTaTHBHBICTIIA3MH/IBL.
26. TloHsATHE O BEKTOPHBIX MOJIEKYJIaX.
27. MukpoOunoiornyeckue mpou3BOJICTBA, OCHOBAaHHBIC HA MOJYYeHHH MUKPOOHO OMOMAcCHI.
28. TexHomornyeckasi cxema MOJy4eHHS] MUKPOOHOTO OelTka.
29. IlpousBoacTBa, OCHOBAaHHBIE Ha TIOJYYCHHMH MHUKPOOHBIX MeTabonuToB. I[loHsATHE O
MEPBUYHBIX M BTOPUYHBIX MeTaboymTaxX. [IpUHITUIBI MOMYYeHUS TIEPBUYHBIX W BTOPUYHBIX
MeTabO0IUTOB.
30. BHOTEXHOJIOTHYECKOE MPOU3BOJICTBO AMHHOKHCIIOT.
31. BHOTEXHOJIOTHYECKOE MPOU3BOJICTBO (DEPMEHTOB.
32. Knaccudukamnusi aHTHOMOTHYCCKHX BEIIECTB,
OcHOBHBIE TIPOYIIEHTH AaHTUOMOTHKOB.
33. BroTexHONIOTHYECKHE CXEMBI MOTydeHHs] aHTHONOTHKOB.
34. TomyyeHne TTUKAHOB U TIIMKOKOHBIOTAHTOB MHUKPOOHOTO TTPOUCXOKICHUSI.
35. [NomyyeHne HTOMOIIATOTEHHBIX TPEMapaToB, 0COOCHHOCTH OPTaHU3AIMH TPOU3BOJICTBA.
36. TexHoJIOTHS POU3BOACTBA OAKTEPHATHHBIX YI0OPEHUIA.
37. Tomyyerne MUKPOOHBIX UMMYHOOHOIOTHYECKHX TTPEMapaToOB.
38. TpamumuoHHBIE MHKPOOHOTEXHOJIOTHYECKHE Tipotiecchl. [lomydenne mpoayKToB OposKeHUs
MHUKpPOOPTraHHU3MOB.
39. Opranu3zanus MpoOU3BOJICTB, OCHOBAHHBIX HA CTUPTOBOM OPO’KEHUH MUKPOOPTAHHU3MOB.
40. MonouHokucoe OPOKEHHUE U MPOU3BOJICTBO MOJIOYHOKHUCIIBIX MPOIYKTOB.
41. bUOTEeXHOJIOTUYECKUE  TPOU3BOJCTBA, OCHOBAHHBIE HAa  MPONMHOHOBOKHCIOM
MaCJITHOKHCIIOM OpOXEHUH.
42. buoTexHOIOTHYECKHE TTPOU3BOJICTBA, OCHOBAHHBIC HA YKCYCHOKHCIIOM OPOKEHHUHU.
43. buoTeXHOJIOTUYECKUE POU3BOJICTBA, OCHOBAHHBIE HA AallETOHOOYTUIIOBOM OPOKEHHH.
44, MukpoOHas TpaHchopMaIlis OpraHUuIECKUX COCTUHCHHM.

7. lanHble U1l yuyeTa ycneBaeMocTu cryaeHToB B BAPC

IIPOYLHUPYEMBIX MHUKPOOPraHU3MaMH.

n

Tabmuma 1.1 Tabnuia MakcCHMabHBIX 0aJUIOB 10 BUJAM y4eOHOM JESITEIIbHOCTH.
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BUIEI P yr
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"

JlaGopato
pHbIE
3aHATHUS

IIpakTuue
CKHE
3aHATUSA

JbHAs
pabora
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OBaHHOE
TECTUPOBAHUE

yueOHOM
JeATeLHO
CTH

O4YHasd
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A
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12

24

14

30

20

100

IIporpamma oneHuBaHNMs y4eOHOM AeATEIbLHOCTH CTYICHTA

8 cemecTp

Jleknuu

[TocemraeMocTh, aKTUBHOCTB - om () 0o 12 bannos.

JlaGopaTtopHsle 3ausaTUSI — om () 0o 24 bannos
CaMOCTOSITeJIBHOCTh TPHU BBIMOJIHEHUH PAa0OThI, TPABUIBHOCTD BBIMOJHEHHS 3aJaHUi U
odopmIIeHHSs pe3yabTATOB HCccaeN0BaHu — om () 0o 12 6annos.




VYCTHBI ONMpPOC:IPaBUIBHOCTh OTBETA, I'PAaMOTHOCTh H3JIOXKEHHS Marepuaia - om (0 do 12
oannos.

IIpakTnyeckune 3aHATHSA - HE IPETYCMOTPEHBI.

CamocrositesabHas padora - om 0 0o 14 6annos
[ToaroroBka K 3aHATHSAM IO MaTepualiaM JICKIIUU U uTeparype — om () do 14 bannos.

ABTOMaTI/I3I/Ip0BaHHoe TECTUPOBAHHUE - - HC IPCAYCMOTPCHO.

Jlpyrue BuAbI y4eOHO¥ neaTeJbHOCTH - om () 0o 30 bannos

Hanmcanne pedepara n odopmiieHre ero mno TpaJulUOHHONW CXeMe: BKIIIOYAIOIIEr0 BBE/ICHHE,
MIOCTPOCHUE HAYYHOI'O TEKCTa, 3aKJIF0UEHHUE, CIIUCOK HMCIOJB30BaHHOM nutepatypbl- om 0 0o 15
oannos.

KoHnTposabHas paboTta, KOJIMYECTBO MPABUIBLHO BBIOJHEHHBIX 3a4aHU - om () 0o 15 6annos.

IMpomexyrounas arrecrauus ( 3a4er) —om 0 do 20 6annos
[TpomexyTodHas aTTecTanus B 8 cemecTpe MPOBOTUTCS B YCTHOM popme.
[Ipu mpoBeaeHNN NPOMEXYTOUHOM ATTECTALINM:
ot 16 10 20 6a,1J10B — OTBET Ha «OTIUMIHO»/ «3aUTCHOY»
ot 11 10 15 6a/10B— OTBET Ha «XOPOIIOY»/ «3AUTCHOY
o1 6 10 10 6a1/I0B — OTBET HA «YAOBICTBOPUTEIBHO»/ «3aUTCHO»
ot 0 10 5 62a/1710B — OTBET Ha KHEYIOBJICTBOPUTEILHOY/ «HE 3a4TECHOY
Takum 00pa3oM, MakCHUMaJIbHO BO3MOXKHas cymma OayuioB 3a Bce BHABI Y4eOHOU
NEeSTEPHOCTH CTyZeHTa 3a 8 cemectp mo aucturinHe «buotexnonorus» cocraBnser 100
0asioB.

Tabmuma 2.1 Tabnuma mepecdyera TMOMYYEHHOW CTYIEHTOM CYMMBI OaJlJIOB TIO
JMCIUIITHHE «BHOTEXHOJIOTHAY B OLICHKY (3a4eT):

51 Oamn u OoJiee | «3a4TEHO»
0-50 6as1oB «HE 3a4TECHO)




8. YueOHO-MeTOIUYECKOE U MH(POPMAIHOHHOE 00ecTieyeHne TUCIHIIHHDI.

a) JMTeparypa:

1. Mukpo6uomnorus: y4ed. mocooue / P. I. TocmanoB [u gap.]. Cankr-lIlerepOypr; Mockga;
Kpacnonap: Jlans, 2011. 494 c.

2. MuxkpoOuosiorus. boinbiiol mpakTukym [DIeKTpOHHBIA pecypc]: yueOHoe mocobue / A. M.
[Terepcon [u np.]. Capatos : [0. u.], 2015. 85 c.

3. OcHoBbl OnotexHonoruu: YueOHoe mocobue / A. FO. IlpocekoB [u nap.]. - Kemeposo :
KemepoBckuii TEXHOJIOTMYECKUI MHCTUTYT NMUIIEBOW mpombiinuieHHoCcTH, 2015. - 214 c. (ObC
IPRbooks)

4. OcHoBel ouotexHosioruu : Kype nexuuii / I'. K. XKaitnubaesa [u ap.]. - Anmatst :Hyp-Ilpunr,
2016. - 57 ¢.(OBC IPRbooks)

0) mporpamMMHoe obecrieueHre u HTepHeT-pecypchbl

1. OC Windows (numienzuonnoe 110) wim OC Unix/ Linux (cBo6oaH0e T10)

2. MicrosoftOffice (munen3nonnoe I10) unu OpenOffice, JlibreOffice (cBo6oaHOE T10)
3. bpaysepsr Internet Explorer, Google Chrome, Operauap. (cBo6oaHoe I10)

4. 3onanbHas Hay4yHast Onbanoreka umenu B.A. Aptucesuu CI'Y numenu H.I'. YepHbieBckoro
http://library.sgu.ru

7. Dnexrponnas oubmmoreunas cucreMa MHOPA-M

8. DiexkTpoHHas 6GubaHoTeuHas cucrema FOPAIT

9. DnextponHas Gubanoreunas cucrema AMBYKC

10. DnekTponnas 6ubmmoreunas cuctema PYKOHT

11. Dnekrponnas 6ubimoreunas cuctema BOOK.ru

12. Hayunas snexkrponHnas 6ubmmoreka eLIBRARY

13. DnekTponHas 6ubimoreunas cucrtema [IPRbooks

14. DnekTponHas 6ubauoreyHas cucrema JIAHb



9. MaTepnanbHo-TexHHYeCKOe ofecrederHne AMCIUILTHHDI

Y4eGHble ayUTOPHH UL [IPOBEICHHS 3aHATHI, PaGOYre MECTa, OCHAIICHHbIE ayJMOBU3Y-~
QJIbHBIMA CPEACTBaMH (MYJIBTUMEINHHBIM IE€MOHCTPAIHOHHBIM KOMILIEKCOM). Jlng peanusaruu
MaHHOK paboyell MPOrpaMMEI HCIIONB3YIOTCS Ay AUTOPHH (xkabuHEeTEI), 060PYIOBaHHBIE METOBBEIMH
AOCKaMH, ayTHOBH3yallbHBIMH CPEIICTBAMH U MYIbTUMEAHIHHBIMA I€MOHCTPALIMOHHBIMU KOMILIEK-
camu. Jloctyn cryneHtoB k MHTepHeT- pecypcam 06ecreumBaeTcs 3aiom OTKPBITOTO JOCTyHa K
Wnrepuer-pecypcam B HayuHoit 6uGnnorexe CITY.

Bce ykasaHHble MOMEIIEHHS COOTBETCTBYIOT EHCTBYHOLIMM CaHHUTapHBIM M TIPOTHBOIIO-
’KAPHBIM HOPMaM, a TaKke TpeOOBAHUAM TeXHUKH Ge30I1aCHOCTH M OXPaHbl TPya Y TIPOBEICHHH
y4eOHBIX, Hay4HO-HCCIIEIOBATENECKUX U HAYYHO-IPOU3BOICTBEHHBIX pabor.

Js nposesenus mucuunuEb «BHOTEXHOMOMHA) B 30HAILHOlM Hay4yHO# O6ubnuoteke CI'Y
HMEETCS B HEOOXOANMOM KOJIMYECTBE JIUTEPATYPA.

JIIs1 BBINIOTHEHHUS IPAaKTHYECKUX PaGOT HEOOXOMMMO HATHIHE CTEPUJIbHONW KOMHATHI HJTH
JlaMAHapa, 1adopaTtopHoe 00GOpyIOBaHHE: MUKPOCKOIBI, aBTOKJIAB, TEPMOCTAT, JHUCTHILIATOP,

- XONOIMIIBHHK, AHAUTHYECKUE BECHI, IEKTPOILTHTKA, CIIHPTOBKH; J1abopaTopHas mocy/a: yaril-
ki Iletpn, mpoGupkw, mumetky, KonGbl, TpagyHpOBaHHEIE CTAKAHEI H LUWJIHHIPEI, [INATENH,
CKaBIIEIH, IPCNIAPOBATBbHBIC UIJIBL, & TAKKE IHTATETBHBIE CPE/bl, XHMUYECKHE PEAKTHBEI, HMH-
JIMKAaTOpHas ¥ QUIBTpOBaNbHAS Gymara.

Ilpaxmuyeckas noozomoexa B pamkax nabopaTOpHBIX 3aHATHH NPOBOIMTCS HA Gase
HNB®PM PAH.

IIporpamma cocraBnena B cootBercTBHY ¢ TpeGosarusvu GIOC BO mo HaIpaBICHUIO
noarorosku 06.03.01 Buonorus

ABTOpEI

JlonenT xadenpsr MEKpOoGHOIOTHH 2

¥ QpU3HMOTOTHY pacTeHuii, k.6.H. B. B. Kopo6ko
/]

HoueHT xadenpsr MUKpoGHOIOTHH :

u (pusHonornu pacrenui, x.6.1. W E. B. I'nunckas

ITporpamma ono6peHa Ha 3acenanuu kadeaps! MHUKPOOHOJIOrHH ¥ GU3HOIOTHY PaCTeHM
ot 1 mons 2023 roxa, mportoxon Ne 7.
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