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1. Iles1k OCBOEHUSA TMCIUTIINHBI

Hensmu  ocBoeHust aucuumuimebl  «buoTtexHonorus»  sABisrorcs  (popMupoBaHHe

NpeacTaBIeHUd 00 OCHOBHBIX HANpaBJICHUSX COBPEMEHHOW OHOTEXHOJIOTHH, METOAAX
TeHETUYECKOTO COBEPIICHCTBOBAHHS OMOOOBEKTOB, KyJIbTHBHPOBAHUS MUKPOOPIaHU3MOB, KIIETOK
M TKaHEH PacTeHMIi; 3HAKOMCTBO C OCHOBHBIMH SKOJIOTHUECKHUMH TPOOIeMaMu MPOMBIIIICHHOM
OnoTeXHOJIOTHK; (POPMUPOBAHUE CUCTEMATH3UPOBAHHBIX TEOPETHUECKUX 3HAHUI M MPAKTHYECKUX
HABBIKOB B 00J1aCTH OMOTEXHOJIOTHH.

2. Mecto qucumminnsbl B ctpykrype OOII

Huctmmummaa  (b1.B.06)  ortHOcuTcst Kk wactH, (opMupyeMoill — ydacTHHKaMHU
oOpa3oBaTeNbHbIX OTHOLIEHHM, Onoka 1 «lucuumauasl (Momynau)» ydeOHoro ruiana OOIIL.
N3yuaercs B 6 cemectpe.

Jlnst ycmenrHoro OCBOEHHSI JTAHHOTO Kypca HEoOXoauMbl 0a30Bble 3HAHUS B 00JacTH
OMoXUMHUH U OMO(PU3UKH, IIUTOJIOTHH, TCHETUKH, (PU3UOJIOTUN YEJIOBEKA U KUBOTHBIX, aHATOMHUH
YeloBeKa.

3HaHMs U HAaBBIKU, IPUOOPETEHHBIE MPU M3ydeHUU Kypca «IMMyHOOTHsS», MOTpeOytoTCs

CTYZEHTaM IPU OCBOCHUH KypcOoB «Teopus 3BOTIOIII, « IKOJIOTUD.

3. Pe3ynbTarhl 00yyeHus MO JUCHUIIHHE

Kox u HamMeHOBaHuUe Koa u HaumeHoBaHue Pe3yabTarnl 00yyeHus
KOMIIETeHIIMHU HHAMKATOPA (MHAUKATOPOB)
JOCTHKEHHs] KOMIIeTeHIIUH
IK-1 1.1_B.IK-1 IMons3yercs | 3HATBICPCIICKTHBEI
Crniocob6en OCYILECTBIIATH | COBPCMCHHBIMU pa3BUTHUA COBpPEMEHHO
MeIarOTHYECKYI0 00pa3oBaTeIbHBIMH OMOTEXHOJOTHH,  OCHOBHBIE
NEATENHLHOCTD 1o T%XHOHOFH"MH B HPOMCCCC | popelimume  OHOTEXHOJIOTHMH
o0y4eHwusl. "
POQUILHBIM npeaMeram JUIS  pEIIeHUs Ba)KHEHIINUX
pod P 2.1 B.IIK-1 PazpabateiBaer p
(mcuMIuIMHAM, MOIYIsIM) B - po6JieM B 00JIaCTH 3KOJIOTHH,
yaeOHbIe TIpOTrpaMMBbI u
ngKax porpamMm OCH06]3HOFO COOTBETCTEyIOMES pecypcos, MUTaHMUS,
OOIIEro M CPEAHero OOLICTO | \ieromueckoe obecreuenue s | SAPABOOXPAHCHHSL.
oOpa3oBaHus, CPEIHETO | npoyecca obydenns YMeTbNpUMEHITh  HAy4HbIE
poQeccruoHaAIBHOTO v | 3.1 B.IK-1 Ipumvensier | 3HAHUS B obnactu
JOTIOTHUTEIHHOTO COBPEMEHHBIE METOIbI 00y4eHus | OMOTOTHUECKUX TEXHOJIOTHI B
poheCcCHOHAIBHOTO ouonorun yueOHOM u
o6pazopanus, no nporpammam | 4.1_B.IIK-1 IlokasbiBaer 3HaHUS | mpohecCHOHATBHOM
JOTIOJIHUTEIIBLHOTO Hay4HBIX OCHOB  COACPKAHUA | negre IbHOCTH.
o0pazoBaHus nerTei u I]%KOHBHOFO OHONOrHYECKOro | Byaners, OCHOBHBIMHU
B3POCIIBIX O0pa30BAHUA, OPUCHTHPYCTCA B | Gy 6 rexpomornyecknMu
HpO6JI€MaTI/IKe n  AJOCTHMIXXCHHAX
N MOHITHSIMH u
COBPEMCHHOU OHOJIOTHH. o
TEPMHUHOJIOTHEH.
I1IK-4 Cnocobexn gectu | 1.1_B.IMK-4Cnocoben 3HAThL  OCHOBHBIE  DTaIlbl
Hay4YHO-HMCCIEIOBATCILCKYIO UCIIOIB30BATh COBPEMCHHBIC | GHOTEXHOJIOTMYECKOTO
paboty B obmactu | METOARL W TEXHOJOTMH  HIPH | mporrecca, CrocoObI
npoQUIBHON AUCHUIUIMHEL 1 | MPOBCACHHH 5 glayqﬁo- COBEPIICHCTBOBAHUS
METO/IUKH €€ TIPETIoJaBaHHUsI HMCCICO0BATCIILCKON  pabOTBL - M 1 Gy exrop METOIaMHU
AHAJIU3UPOBATH CBOU OIIBIT B o o
KJIETOYHOW U Te€HETHYECKOMN




COOTBETCTBHHU C UCIIOJIb3YEMbIMU
METOJaMH ¥ TEXHOJOTHUSIMHU
00pa30BaTEIbHBIM IIEIISIM.

2.1 _B.IK-4O0cyuiectBasier coop
Hay4yHOH HH(OpPMALH, TOTOBHUT
0030pBbI, cocTaBisier pedeparsl U
OT4eTHI, OubIHorpadun
3.1_B.IIK-4Anami3upyer u

IJIAaHUPYET craanu Hay4YHO-
HCCIIEZI0BATENbCKOM paboTsL,
HAYYHOT'O MPOEKTa u

€CTECTBEHHO-HAYYHOI'0
3KCIIEPUMEHTA 110 OMOJIOTHH

WH)XEHEPHUH, OCHOBHBIE
crocoObl  KyJIbTUBHPOBAHUS
01O000BEKTOB.

Ymerb [IPUMEHSATH
COBpPEMEHHBIE METOIbI

OMOTEXHOJIOTMM Ha IPAKTHKE,
OCYIIECTBIISATH BEIOOP U OTOOP
0MO000BEKTOB, NOIEPKUBATH
ONTUMAJIbHBIC YCIOBHUSA  JUIS

HPOBEIECHUA
OMOTEXHOJIOTUUECKOTO
mporiecca, aQHATM3UPOBATH

MOJTYyYCHHBIC PE3yIbTaThI.
BJaanerbHaBbIKaMU

KYJIbTUBHPOBAHUS
MUKPOOPTraHU3MOB,
paCTHTENbHBIX  TKaHEH U
KJIETOK, MHKPOKIOHAJILHOTO
pPa3HOXKEHUS pacTeHui,
03J0POBJIEHUS pacTeHui,
MeTO/IaMu CEJIEKIINH
MUKPOOPAHH3MOB.
TIIK-6Bnaneer HaBbikamu | 1.1_B.ITK-6 CnocobeH | 3HaThL  OOIIME  MPUHITUTIBI
y4acTusi B  pa3pabOTKe | | IPOCKTUPOBATH y4eOHYIO | OpraHu3aluu
peaiu3aluy pa3InyHOro THUIA | JESTENbHOCTh M0 MPEIMETY B | OMOTEXHOJIOIMYECKOTrO
MIPOEKTOB B 00Pa30BaTENbHBIX | COOTBETCTBUU c | mporecca, COBpPEMEHHBIE
OpraHu3aIusIx B | TpeOOBaHUSIMH npoOJieMbl  OMOTEXHOJIOTHH,
nearorndeckoi cdepe 00pa3zoBaTeIbHBIX BO3MOKHOCTH
CTaH/IapTOB. MHTEHCU(PHUKAIUU
2.1 _B.IIK-6 HNmeer | GMOTEXHOIOTUIECKOTO
IpEJICTaBICHUE O IICHXOJIOTO- | Mpoliecca c MO3UIIHIA
NeAaroTuYecKux OCHOBAaxX | COBPEMEHHOM Hayku, o0jacTu
POEKTUPOBAHUS NPUMEHEHUS] OMOJIOTMYECKUX
B3aUMOJCICTBUSA C | TEXHOJIOTHUH.
pa3IMYHBIMU  KaTeropusMu | YMeThb OCYIIECTBIIATh
YYaCTHUKOB METO/I0JIOTUYECKOE
00pa3oBaTENbHBIX OTHOIIEHUN | 000CHOBAaHUE
3.1 B.IIK-6 AmnanusupyeT u | OMOTEXHOJIOTHUECKOTO
000011aeT pe3yabTaThl | UCCIEIOBAHUS, OCYIECTBIIATh
HAyYHO-HCCIIEeI0BATEIbCKIX MOMCK U aHallu3 Hay4yHOU
paboT ¢ uUCHoiIb30BaHUEM | HHPOpPMAIUU o
COBPEMEHHBIX  JIOCTH)KEHUH | COBPEMEHHBIM npobieMam
HAyKH U TEXHUKHU OMOTEXHOJIOTUH W TPUMEHSTH
4.1 B.IIK-6 Ilnanupyer u |>3Ty UHPOpMAIIHIO pu
BBICTpanuBaeT y4eOHBIN | TUTAHUPOBAHUH HAY4YHO-
poLecc, ¢bopmupyet y | HccaenoBaTeNnbCKOM
oOyyaromuxcs NEeSTeNbHOCTH WM aHaju3e
UHTEIJICKTyalbHbIC MOJIyYEHHBIX PE3YyJIbTaTOB.

HOTpC6HOCTI/I, B TOM YHCJIC K
HaquO-HCCHCI[OBaTeHBCKOﬁ
JACATCIIBHOCTH

5.1 B.IIK-6  OcymecTBiuser

BaanerbMeroaamu
HCCIEN0BAHUS
OMOJIOTHYECKUX 00BEKTOB
pPacTUTETHLHOTO U MUKPOOHOTO




cbop HayyHoH HHpOpPMAIUH,
TOTOBUT 0030pBI, AHHOTAIUH,
cocraBisieT  pedepaTsl U
oTyeTsl, onbnmorpadun
6.1_B.IIK-6 Kputnuecku
aHaM3UpyeT W  IUIAaHUPYET
CTaNH MeIarOrMYECKOT0
IKCTIIEPUMEHTA, HAYYHOTO
IpOeKTa W  ECTECTBEHHO-
HAy4YHOTO OKCIEpUMEHTa IO
OnoJIoruNn
7.1_B.IIK-6Crnocoben
IPOEKTHPOBATH
MeJarorndecKkne JISUCTBHSA, B
TOM 4YHCJI€ WHHOBAIIMOHHOM
HAIpPaBJICHHOCTH, CBSI3aHHBIC
C HCIIOJIb30BAHUEM PECYPCOB
00pa3oBaTeNbHOI Cpenbl
(paboTta c y4eOHUKOM,
3aHATHUS MPEIMETHOTO
KpyXKa, COBMECTHBIE
nefcTBUs ¢ OMOIHMOTEKOM,
WCTIOJIb30BaHNE pecypcoB
D0P, ydeOHBIE JKCKYpPCHH H
T.J.).

MPOUCXOXKACHUS, HaBBIKAMHU
OpraHu3aluil  ACEITHYECKUX
yCIIOBUH, paboThI B
aCeNTHUYECKHUX YCIIOBUSX,
HaBBIKAMH HCIIOJIb30BAHUS
OHMOTEXHOIOTHYECKUX

UCCIIEN0BAaHUN B IIPOEKTHOU
JESATETbHOCTH O0YUaIOIIINXCA.

4. CTpyKTypa M coJepKaHue JUCHHUILIHHbI
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISAET 4 3aU4€THBIX eIUHUIBI, 144 qacoB.

Buaspl yueOHoii padoThl,
BKJIIOYasi CAMOCTOSITEJIbHYIO
padoTy CTYIEHTOB H
3 TPYA0€MKOCT DopMbI TEKYLIEr0
8. (B qacax) KOHTPOJIHA
5 ycrneBaeMoCTH
Ne =3 5] JabopaTopHbie
= s - (no neoenam
Pazaen aucuunianHbl g o 3aHATUS s
S o = cemecmpa)
n/n 5 = » = @
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Buorexnosorus
6 1-16 32 32 4 8
1 buorexnonorus KakK Ompoc,
Hay4Hast JUCLUIIIMHA. pedepats
Lenn u 3agaun | 6 1 2 0 0 0,5
OMOTEXHOJOTHH, OOBEKTHI
U MeToIbl OMOTEXHOIOTUU
2 Opranu3zanus Omnpoc,
OMOTEXHOJIOIMYECKOTr0 6 2-3 4 0 0 0,5 TECTUPOBAHHE,
MIPOU3BOJICTBA pedepats




3 OcHOBBI WH)KEHEPHOH Omnpoc,
9H3UMOJIOTHH 6 4 2 0 0 1 pedepats

4 OCHOBBI Ompoc,

5-8 8
(hUTOOMOTEXHOJIOT U 6 9-12 16 2 1 pedepaTsl,
TECTUPOBaHHE

5 OcCHOBBI MUKpOOHOH 9 4 Onpoc,
OMOTEXHOJIOTHH. 6 5 1 pedepats
[TpoMBIIIICHHBIE ITaMMbI 13 4
MHUKPOOPTaHH3MOB.

6 BuoTexHomornueckoe 10-12 4 Ompoc
MIPOU3BOJACTBO 6 0 1
MHUKPOOHOT0 OeKa 14 4

7 buorexnonorndyeckoe 13-14 4 Ompoc,
MPOU3BOJICTBO TEPBUYHBIX | 6 0 1 pedepatsr
MeTaboIHUTOB 15 4

8 BuorexHoornueckoe 15-16 4 Ompoc,
MPOU3BOJICTBO BTOPUYHBIX | 6 0 1 pedepatsr
MeTabOIHUTOB 16 2

9 Kontponbhas padora 6 16 5 1 TectupoBanue

10 | IIpomexyrounas 6 3auer
aTTecTalus

11 | Aroro 3a 6 cemecTp 72 u. 6 32 32 4 8

ConepxaHue THCHHUIINHBI.

Pa3znen 1. buoTexHonorus kKak HaydHas MUCIUIUIMHA, [T W 3a7add OMOTEXHOJIOTHH,
O0BEKTHI ¥ METOABl OwWoTexHoysoruu. Mcropus pasButHa. CBsS3b OHOTEXHOJOTHH C
dbyHIaMEHTANBHBIMM HayKaMd BTOpoW moJoBuHbI XX Beka. Ilpupoma um  mHOTOOOpasme
OMOTEXHOJIOIMYECKHUX IPOIECCOB.

Paznen 2. Opranu3aius OHOTEXHOJIOTHYSCKOTO MPOU3BOJICTBA

[ToaroroBka OHOJOTHYECKHX OOBEKTOB K KYyJbTUBHPOBAHHIO. | €HETUYECKHUE OCHOBBI
COBEPIICHCTBOBAHUS OOBEKTOB. [IpUHIMIBI ACHCTBHS M  KOHCTPYKIIMH OHOPEAKTOPOB.
broTexHoOrMUeCKHe MPOIECChl W anmaparbl MEPUOIMYECKOr0 M HEMPEPHIBHOTO JICHCTBHS,
CTCIUAIM3UPOBAHHBIC THITBI OWOTEXHOJIOTMYECKUX MPOIECCOB M ammaparoB.  [lomydeHue
KOHEYHOTO MPOJYKTa: OTIeNIEHHEe OMOMACCHI OT KyJbTYPabHOW MKHUIKOCTH; METOJIbI Pa3pyIICHUS
KJIETOK; OTACJICHHE M OYHUCTKA, KOHIICHTPUPOBAHHE;, OOC3BOKMBAHHE, MYTH MOAU(DUKAINH,
crabuiu3aiusi, 0€30MacHOCTh MPOJYKTa.

Pa3nen 3. OCHOBBI HHXEHEPHOM SH3UMOJIOTHH.

mMmoommmsanusa 6moo0wsektoB. Hocurenn mits uMMoOmiIn3anmu OMO000OBEKTOB. MeTo bl
¢busznueckoil M XuMU4eckoil nMMoounu3anuu pepMeHToB. CTaOHIBHOCTh UMMOOMIN30BAHHBIX
bepmentoB. Mcmonb30BaHne NMMOOUIN30BAaHHBIX (PEPMEHTOB U KIIETOK B PA3NIMYHBIX OTPACISIX
MIPOMBIIITIEHHOCTH.

Paznen 4. OcHOBBI GUTOOMOTEXHOIOT HH.

[IpoTomnacTel pacTUTENBHBIX KIETOK, KaK 0OBEKTHl OMOJIOTMYECKOTO KOHCTPYMPOBAHUSL.
ComaTtuyieckass THOpHIM3ALNS PACTUTENBHBIX KIETOK. MeETOoAbpl U YCIOBUS KYTbTHBHUPOBAHUS
M30JIMPOBAHHBIX KJIETOK W TKaHeH pacTeHui. TUIbI KyabTyp pacTUTENBHBIX KIETOK W TKaHEH.
BereratnBHOE pa3MHOXKEHHE pAaCTEHUH METOJOM KyIbTypbl  TKaHeil. KymbTuBupoBanue
KaJUTYCHBIX KIIeTOK. KiloHampHOE MHKpPOpa3MHOKEHHE M O3/I0poBieHHE pacTeHuil. [lomydeHue




0€3BHPYCHBIX PACTEHUI C TIOMOIIBIO KYJAbTYpPHI allMKAJIbHBIX MepHrcTeM nobdera. OmiogoTBOpeHHe
pactenuit Invitro. KynbTuBHpOBaHHME HE3pENBIX THOPUIHBIX CEMSIOYEK M 3apOIBIIICH.
Perenepanus pacteHuii M3 TKaHeW JeTalbHbIX 3apojbiiieil. Co3gaHue ramiousioB pacTEeHUM.
Comarnyeckuid sMOpuorene3. MeTo/bl TeHETHYECKOW TpaHC(HOpMAIUM PACTHUTEIBHBIX KIIETOK.
Vcnonp30BaHne TPAHCTEHHBIX PACTCHUH B MUIEBOM, (hapMaIleBTUYECKON MPOMBIIIIICHHOCTH.

Pazgen S. OcHOBBI MHKpPOOHOH  OHMOTEXHOJOTHH. IIpOMBINIJICHHBIE IITAMMBI
MHUKpPOOPIraHHU3MOB.

KoHcTpynpoBaHne  NpOMBILUIEHHBIX — IITAMMOB — MHUKpPOOpraHu3MoB. TpeOoBaHus,
IpenbsBIseMble K  IPOMBINUIEHHBIM  mTaMMaM. COBpPEMEHHBIE  METOJbl  CEJIEKLUH
MHUKPOOPraHu3MOB. ['eHeTHuecKoe KOHCTpYHpOBaHUE INVIVO. MyTareHe3 W METOJbl TOJTydeHUS
MYTaHTHBIX IITaMMOB. lcrnonb3oBaHME TpaHCIIOHUPYEMBIX 3JEMEHTOB Uil  CO3JaHUE
NPOMBIIUICHHBIX I[ITAMMOB MHKpPOOPraHU3MOB. ['€HeTHYeckoe KOHCTpyHWpoBaHHE INVItro.
CoznlaHue reHeTH4eCKU HOBBIX (PEKOMOMHAHTHBIX) CTPYKTYD.

Pasnen 6. buoTexHonoruueckoe mpou3BOACTBO MUKPOOHOTO Oelka.

[lepcriekTBa M SKOHOMMUECKas 11€JI€CO00Pa3HOCTh MCMOIb30BAaHUSI MUKPOOPTraHU3MOB B
TEXHOJIOTUU MPOM3BOJICTBA MHUIIEBOTO M KOPMOBOTO Oenka. buoTexHojornyeckas cxema
MPOM3BOJICTBA MHUKpOOHOTO Oenka. lcnonb3oBanue Oaktepuii, TPUOOB, BOJIOPOCHEH IS
MPOM3BOJICTBA MHUIIEBOT0O W KOpMOBOro Oenka. TpeOoBaHHs, NpeabsBIsSeMble K LITaMMaM —
MPOJIylIEHTaM MUKpPOOHOTO OeKa.

Pa3nen 7.buorexHonornyeckoe Mporu3BOJCTBO MEPBUYHBIX METAOOIUTOB.

IIponsBosacTBa, OCHOBAaHHBIE Ha MOJYYEHHMM MHKpPOOHBIX MeTabonuToB I[IpuHIMIIEL
MOJIydeHHUs NEepBUYHBIX MeTaboiauToB. Perymsumsa npomecca OuOCHHTE3a IMEPBHUYHBIX
MeTa0oIuTOB. bBbHOTEXHOJIOrMYecKoe MPOU3BOJCTBO MEPBUYHBIX META0O0JIMTOB Ha IpHUMEpE
aMUHOKHCIIOT.

Pa3nen 8.buoTexHonornueckoe mMpou3BOACTBO BTOPUYHBIX META0O0JUTOB.

[IponsBosacTBa, OCHOBaHHbIE HA IIOJIYYEHHMM BTOPUYHBIX MHUKPOOHBIX METAOOJIUTOB.
[TpuHLIMOBI TOTYYEeHUS] BTOPUYHBIX MeTab0oIMuTOB. Perymsanus nporecca OMOCHHTE3a BTOPHUUHBIX
MeTa0oJUTOB. bBbHOTEXHOJOrMYeckoe MPOU3BOJACTBO BTOPUYHBIX META0OIMTOB Ha IpHUMEpe
aHTHUOHUOTHKOB.

5. Oﬁpa30BaTeJIbeIe TEXHOJIOI'MH, NIPUMECHACMBIC IIPH OCBOCHUHU NUCIHUIIJIHHBI

B xone peanuzanuu pa3iavyHBIX BHJIOB Y4eOHOH pPabOTBHI MO OCBOEHHUIO JHUCLUILIUHBI
«BbHOTEXHOJIOT S UCIIOJIB3YIOTCS cleaytone GopMbl 00yUeHHS:

1) mpaouyuonnvle: neKuuM, MpakTHYECKUe 3aHATHA. [IpakTHYecKHe 3aHATHS BKIOYAIOT
pa3dop KOHKPETHBIX OMOTEXHOJOIMUYECKMX 3aj[ay, BCTPEYM C MPEACTaBUTENAMHU KpPYNHEHIINX
Hay4YHO-MCCIeI0BaTeIbCKUX HMHCTUTYTOB T. CapatoBa (POC HUITYM «Mukpod», YPAH
Wuctutyr OMOXMMUHM, (QHU3HOIOTMM pPACTEHMH UM MHKPOOPraHU3MOB), MPEICTABUTEIIMU
KOMMEpYECKHX OpraHu3ainuii, paboraromux B cMexHbIX ob6mactax (3A0 «buoamua», 3A0
«Huta-®apmy).

2) cospemeHHble UHMEPAKMUGHble MEeXHOLOo2UU: CO3JaHue TPOOIEMHBIX CHTYAIWH,
MHTEPAKTUBHBIE JIEKIIUH, JTUCKYCCUU.

WHTepakTUBHBIE METOABI 00Y4YEHUs, KOTOPbIE BKIIOYAIOT B CBOIO CTPYKTYpPY pa3zpaboTKy
BAPUAHTOB TECTUPOBAHNUS 3HAHUM CTYIEHTOB IO JIaHHOM JAMCLUIUIMHE U MPOBEACHNE UX BO BPEMs
3aHATUN U B CIELUAIBHO OTBEIEHHOE Ul 3TOro BpeMs. Ha nexkuusax ucnonb3yroTcs pa3indHbIe



(GbopMbI BU3yaTH3aI[MKM HATJISITHOTO MaTepuaia (MyJbTUMeIuitHbIe npe3enTanun MSPowerPoint,
TaOJIMIIBI, KOJUICKIINH).

3aHATHA JIEKLIMOHHOIO THIA 110 JAHHOM AUCHMIUIMHE cocTaBisiioT 50 % ayauTopHbIX
3aHATUHA. YIIENbHBIM BeC MHTEPAKTHBHBIX (DOpM 0OydeHHsi cocTaBisieT okojo 70% ayauTOpHBIX
3aHATUH.

Ipakmuueckas nodeomoska NpoxoauT Ha Oa3e maboparopuii UBOPM PAH. CryneHTb
OCBaMBAaIOT pabOTy Ha COBPEMEHHOM O0OPYJOBAaHHH, MPUMEHIEMOM IMpPH OUOTEXHOJIOTUIECKUX
UCCIIEIOBAaHUAX B HAY4YHBIX M NPAKTHMYECKUX  JIaDOpaTOpusX,  3HAKOMSATCS  C
OMOTEXHOJIOTMYECKIMH METOJaMHU HCCIICOBAaHMs, KOTOPBIE HCIIOJIB3YIOTCS B 00JAaCTH OXpaHBI
3/10pOBbs YEJIOBEKA: B MEUIIMHE, CAHUTAPHON MUKPOOUOJIOT MU, IKOJIOTUYECKUX UCCIETOBAHUSIX.

Oco0eHHOCTH OpraHu3anuy 00pa3oBaTEIbHOIO IIpoLecca
JJIS JIML € OTPAHUYEHHBIMHM BO3MOKHOCTSMH 3/10POBbSl 1 HHBAJIM/I0B

— HCHOJb30BaHUE MHIUBUIYATbHBIX IPAQUKOB OOYUEHHS U CJaul SK3aMEHALMOHHBIX CECCHIA;

— OpraHu3anys KOJUIEKTUBHBIX 3aHATUHN B CTYIEHYECKHX I'PYIIaXx C LIEJIbI0 OKa3aHUs [IOMOLIY B
MOJIy4€HUHU MHGOPMaIIMU UHBAJIWAM U JIUI[AM C OTPaHMYE€HHBIMH BO3MOYKHOCTSIMU 37I0POBbS;

— IPOBEACHUE UHANBUAYATbHBIX KOPPEKIMOHHBIX KOHCYJIbTAIUHI AJI1 HHBAJIWIOB U JIUI] C
OTPAaHNYEHHBIMU BO3MOHOCTSIMH 310POBBSI;

— 7S JIMIL C OTPAaHUUYEHUSIMU 110 CIIyXY JJIsl OOJIeTYeH sl YCBOSHHs MaTepralia
MIPEAYCMATPUBAETCS MAKCUMAJIBHO BO3MOYKHAsl BU3yalIn3alus JEKIHOHHOTO Kypca, B TOM
YHUCJIE MHAPOKOE UCIOJIBb30BaHUE WILTFOCTPATUBHOIO MaTepuaia, MyJIbTUMEIUNHON TEXHUKH,
nyOIupoBaHUE OCHOBHBIX MOHATHI U MOJIOKEHUH Ha claiiiax;

- IUIS JIAL C OTPAaHUUYCHUSAMHU 110 CITyXY JAJIsl 0OJIeryeHts yCBOSHHs MaTepuana
IIPEyCMAaTPUBAETCS. MAKCUMAIbHO BO3MOKHASL BU3YyaJIU3allysl JICKIHOHHOTO Kypca, B TOM
4HCJIE IUPOKOE UCIOJIb30BAHNE WILIIOCTPATUBHOTO MaTepUana, MyJabTUMEJUMHON TEXHUKH,

nyOIMpoBaHUE OCHOBHBIX MOHATHI M MMOJIOKEHUN Ha Claiaax.

6. YueOHO-MeTOMUYECKOEe o0ecnevyeHHEe CAMOCTOSTEJbHOH PadoThl CTYJAEHTOB.
OueHouyHble cpeacTBa /sl TEKYIIero KOHTPOJS YCIeBA€MOCTH, MPOMEKYTOYHOM
aTTecTalliy M0 UTOTaM OCBOEHUSI M CLHHUIJIMHBI.

CamocTosiTenbHas paboTa CTYJCHTOB 3aKJIIOYAETCS B MOUCKE M 00paboTke MH(pOpMaIu
10 OCHOBHBIM pa3JiesiaM JUCIUILIMHBI KaK B OMOMMoTeyHOM (DOHJE, TaK M B JIEKTPOHHBIX 0a3ax
TaHHBIX.
Bonpocsl 1151 poBeieHUs] TEKYIIEr0 KOHTPOJIs
Pa3nen 1. buorexHonorus kKak HaydHas NUCHUIUIMHA, LENW U 3aJa4dl OMOTEXHOJOTHWH,
00BEKTHI K METOAbI OMOTEXHOJIOTHH.
1. Hcropust pa3BUTHs OHOTEXHOJIOTHH. POJIb OTEUECTBEHHBIX YUCHBIX.
2. buorexHojOTHS KaKk Hay4Has TUcUUIUTMHA. Llenu u 3aqaun OMOTEXHOJIOTHH.
3. Ilpupona u MHOro0Opa3ue OMOTEXHOIOTHIECKUX MPOIecCOB. buoTexHonmorus Ha ciryxo0e
HapOJHOTO X035 CTBA, 3/[paBOOXPAaHEHHMsI, HAYKH.
4. BuooOBEKTHI paCTUTEIBHOTO MPOUCXOKAeHU. OCHOBHBIE TPYIIIbI LIEAEBBIX TPOAYKTOB,
MOJTy4aeMbIX B (PUTOOMOTEXHOJIOTMUECKHX MPOIIECCaX.
5. MukpoopranuszMbl Kak 00bEKTbl OMOTEXHOJIOTHH.
6. TpaauuMOHHBIE METOJIbI CENEKINH, UCTIOIb3yeMbIe JJIS TTOTydeHUs 0oJiee MPOTyKTUBHBIX
61000BEKTOB 1 OMOOOBEKTOB C HOBBIMU CBONMCTBaMH.
7. VnaynupoBaHHBIM MyTareHes B cesieKunu. OU3NUECKue U XMMUYECKHe MyTareHbl, MEXaHU3M
HUX JIEUCTBUSL.
Pazgen 2. Opranuzanust GMOTEXHOJIOTUYECKOTO IPOU3BOICTBA
1. 3nayeHue acenTHUKU B OMOTEXHOJIOTHYECKUX MTPOU3BOACTBaX. boppba ¢ Mukpobamu-
KOHTAMUHAHTaMU TP pean3aliui OMOTEXHOJOTMUECKHX POU3BOJICTB.



2. TlpuHUHMIIBI OpraHU3aui MAaTEPUATLHBIX TOTOKOB: MIEPHOAMYECKHMA, TTOTYIEPHUOINIECKUH,
OTBEMHO-JIOJIMBHOM, HEIPEPBIBHBIN.
3. XapakTepHuCTHKa CHCTEM, BXOJIIUX B COCTAaB OMOpEaKTOpa: CUCTEMa MepEMEIIUBAHUS U
a’paIu, TeIIo00MeHa, TCHOTAICHUSI.
4. TIunoTtHbIE, MPOMBIIUICHHBIE ONOPEAKTOPHI UX XapaKTEPUCTHKA, HA3HAYCHUE, 3a/1aUH.
[Tpo6nembl MacmITaOMpPOBAHHS.
MeToap!l U3BJICYCHUS BHYTPUKIIETOYHBIX IEJIEBBIX MPOJTYKTOB.
Briienenue neneBoro npoayKTa U3 KyJlIbTypallbHOM KHUIKOCTH.
7. Momudukanus 1 cTabMIN3aIus MPoIyKTa OMOTEXHOIOTHYECKOTO TIPOU3BO/ICTBA.
Pa3nes 3. OCHOBBI MHKEHEPHOMN YH3UMOJIOTUU
1. OcHoOBHBIE IIENN U 3a]1a91 UH)KEHEPHOU sH3uMoutoruu. [IpenmymiecTtBa ”UMMOOHITN30BaHHBIX
(dbepMeHTOB niepe1 HATHBHBIMH.
2. Hocwurenn s mMMoOUIH3aid OHO0OBEKTOB OPraHMYECKON U HEOPraHUIECKOM MPHPOIBL.
TpeboBanwusi, mpeabBIseMbIe K HOCUTEISM.
3. Mertozp! puznveckoit *UMMOOMIN3aIH (PEPMEHTOB. XapaKTEPUCTHKA U KIaCCUPUKAIHSL.
4. HWmmoOunu3zanus 6M000BEKTOB MYTEM aJICOPOIIMHM Ha HEPACTBOPUMBIX HOCUTEIISX.
[IpenmymiecTBa 1 HeJOCTATKU aACcOPOLMOHHON MMMOOMIH3ai. CriocoObl aIcOpOIIMOHHOM
UMMOOMIIN3AINH: CTATHYECKHH, C TIEPEeMETTNBAHUEM, METO]T SJEKTPOO CAKICHHUS.
5. MMmoOunm3anusi 0n00OBEKTOB IMMyTEM BKIIFOUECHHS B CTPYKTYPY Treist. CriocoObl
MMMOOMIIN3AINH, TPEUMYIIECTBA M HEJJOCTATKH METO/A.
6. NmMmoOmmm3anus OM00OBEKTOB C UCIIOIb30BaHNEM MOTYIPOHHUIIAEMBIX MEMOpaH.
Momudukanumu MeToa: MUKPOKAIICYTHPOBAaHNE, TBOWHOE AIMYIIEIMPOBAHHE, BKITFOUCHHE B
BOJIOKHA, BKITFOYCHHUE B JINTIOCOMBI.
7. mmMoOunm3anusi 0no0OBEKTOB C UCIIOIH30BAHUEM CHCTEM JIBYX(a3HOTO THIIA:
MUKPOAMYIbCUN U JBYX(A3HBIX BOJHBIX CUCTEM.
8. XuMuueckue MeToIbl HMMOOMIN3ai 6M000beKTOB. OCHOBHBIC MMPEUMYIIECTBA XUMUYECKUX
MeTo10B. [IpuyrHbI OrpaHUYEeHHOTO MPUMEHEHUS XUMUYECKUX METOJJOB KMMOOUITU3aLINH.
9. IlpumeneHne UMMOOMIM30BAHHBIX (DEPMEHTOB U KIIETOK.
Pa3nen 4. OcHOBBI PUTOOMOTEXHOJIOTHH.
1. Twumnsl KynbTyp, METOABI M YCIOBUS KyJIbTUBUPOBAHUSI KJIIETOK U TKaHEH pacTeHH.
2. T'myObuHHOE KyJIbTUBHpPOBAHHE KJIETOK BBICHINX pacTeHui. [lomydeHne cycreH3uu KIeTok.
OcHOBHbBIE IPUHLIUIIBI U anilapaTypa Ajs KyJIbTUBUPOBAHUS KIETOK BBICIIUX PACTEHUN.
[ToBepXxHOCTHOE KYJIHTUBUPOBAHKE KIETOK U TKaHEH pacTEHUM.
4. TlIpobGnemsl perymsuun MopdoreHesa u auddepeHImanuy B KyJIbType KICTOK U TKaHEeH
pacTeHui.
MeTo1bl KyTbTUBUPOBAHUS OJIMHOYHBIX PACTUTENBHBIX KIETOK.
6. Kammycorenes. [leauddepenmpoBka - Kak OCHOBa KaJTycOTeHe3a. XapaKTepUCTUKa
KaJUTYCHBIX KJIETOK.
7. BnusiHHe BHEITHUX U BHYTPEHHHUX (PaKTOPOB Ha MPOIECC MUKPOKIOHATHHOTO PA3MHOKEHUSI.
[Tonyuenue 6e3BUPYCHBIX PACTEHHI C MOMOIIBIO KyJIbTYpPhI alIMKAIBHBIX MEpUCTEM Mobera.
9. HM3omnupoBaHHBIE MPOTOILIACTHI PACTCHHN — OOBEKT U MOAEIH sl (PU3HOIOTHUECKUX
uccnenoBanuil. [loaydyenue u Kyl1bTUBUPOBAHHE.
10. Comarnueckasi rTHOpHIM3ALMS] PACTUTENIBHBIX KJIETOK. BO3MOXKHOCTH 1 UCTOJIb30BaHKE
MeTOJIa COMaTH4eCKOI rHOpHIN3aIuH.
11. OmogoTBOpEHKE pacTeHui in Vitro.
12. Coznanue raminonioB pacTeHuil. AHAPOreHe3, THHOTEHE3.
13. Mcnonp30BaHue TPAHCTEHHBIX PAaCTEHUH B MUIIEBOMH, (papMalleBTHYECKON MPOMBIIIUIEHHOCTH,
CEJIbCKOM XO35IHUCTBE.
Pazgen S. OcHoBel MuKpOOHOIl  OmoTexHosioru. I[IpoMBIIIIEHHbIE — HITAMMBI
MUKPOOPraHU3MOB.
1. KoHcTpynpoBaHH€e MPOMBIIIIEHHBIX IITAMMOB MUKPOOPTIaHU3MOB.
2. TpeGoBaHusi, NpebsIBIIEMbIe K TPOMBIIIICHHBIM IITAMMAaM.

o o

w

o

o



o

~No

1.

CoBpeMeHHbIE METO/IbI CEJIEKIIMU MUKPOOPTraHU3MOB. | eHeTH4Yeckoe KOHCTPYHPOBAHNE
invivo.
MyTtareHe3 ¥ METO/IbI OJYYECHUSI MYTaHTHBIX IITAMMOB.
Hcnonp30BaHue TPAaHCIIOHUPYEMBIX JIEMEHTOB ISl CO3JJaHUE TPOMBIIIIJICHHBIX IITAMMOB
MUKPOOPTaHU3MOB.
['eHeTHveckoe KOHCTpyUpOBaHHE INVItro.
CozlaHue reHeTU4ECKU HOBBIX (PEKOMOMHAHTHBIX) CTPYKTYP.
Pasnen 6 . buoTexHnonoruyeckoe mpou3BOACTBO MUKPOOHOTO OelKa.
[lepcriekTrBa 1 3KOHOMHYECKas 11€71€CO000pPa3HOCTh UCII0JIb30BAHNS MUKPOOPTraHU3MOB B

TEXHOJIOTHUH IMPOU3BOACTBA MUIICBOI'0O U KOPMOBOI'O Oenka.

2.
3.

buorexnonoruueckas cxema MpoM3BOICTBA MUKPOOHOTO Oelka.
Hcnonb3oBanue OakTepuii, r(puOOB, BOJIOPOCIICH Il IPOU3BOCTBA IMHUIIIEBOTO H KOPMOBOTO

Oeinka.

4.

NG~ wWNE

ogakrwdE

TpebGoBanus, MpeabsABIsIEMbIE K IITAMMaM — IIPOYIIEHTaM MUKPOOHOTO OeKa.
Pa3nen 7 .buotexHonornyeckoe Npor3BOJACTBO MEPBUUYHBIX METAOOIUTOB.
[IpousBoicTBa, OCHOBAaHHBIE HA MOJTYYEHUH MUKPOOHBIX META00IUTOB
[TpuHIUIIBI IOJTyYEHUS IEPBUYHBIX METAOOTUTOB.
Perymnsuus nponecca OMocuHTE3a MEPBUYHBIX METa0OIHUTOB.
Cxema OMOTEXHOJIOTUYECKOTO MPOU3BO/ICTBA NIEPBUYHBIX META0O0INUTOB.
buoTtexHnonornueckoe Npou3BOACTBO aMUHOKHCIIOT.
buoTtexHonornueckoe Npou3BOACTBO HYKJICOTH/IOB.
buoTtexHonornueckoe Nponu3BOACTBO YIIIEBOOB.
buoTtexHonornueckoe Nponu3BOACTBO OPraHMUECKUX KUCIIOT.
Pa3nen 8.buoTexHonornueckoe mMpou3BOACTBO BTOPUIHBIX METAOOIUTOB.
[IpuHIMIBI TOTYyYeHHs] BTOPUYHBIX METa00IUTOB.
Perymnsmus nponecca OnocuHTe3a BTOPUUHBIX META0OIUTOB.
Cxema OMOTEXHOJIOTUYECKOTO MPOU3BOICTBA BTOPUYHBIX META0OIUTOB.
buoTtexHnonornueckoe Nporu3BOACTBO aHTHONOTHKOB.
buoTtexHonornueckoe Npou3BOACTBO MUTMEHTOB.
buoTtexHnonornueckoe Nporu3BOACTBO TOKCHHOB.

Tembl pedepaToB
XeMocTaTHbIHN, TypOMAOCTATHBIN U T HepeHIIMPOBAHHbII PEKUMBbI HETIPEPHIBHOTO
KYJIbTUBUPOBAHMSL.
@OyHaMeHTaIbHbIE IPUHLMIIBI HENPEPhIBHBIX OMOTEXHOJIOIMUECKUX MpolieccoB. JInmuTanus
CKOPOCTH Pa3MHOKEHHsI OMOOOBEKTOB B TEXHOI'€HHOM CHCTEME KOMIIOHEHTaMH MUTATeIbHON
cpensl. YpaBHeHre MoHo.
TpeboBanus k pepMEHTAMOHHOMY IIPOLIECCY B 3aBUCUMOCTH OT (PM3HOJIOTUYECKOTO
3HA4YeHHUs LEJIEBBIX NPOJYKTOB /sl MPOIYLIEHTA (IEPBUUHBIE META0O0IUThI, BTOPUYHBIE
MeTa00JIUThI, BBICOKOMOJIEKYIISIpHBIE BEIIECTBA, OMoMacca KaK LelIeBOH MPOIYKT).
TpeboBanus kK pepMEHTAOHHOMY IIPOLIECCY ITPU UCIIOIb30BAHUN PEKOMOMHATHBIX
IITaMMOB, 00OPa3yIOIINX YyKEPOAHbIE U1 OM00OBEKTA 1IeJIeBbIE€ IPOTYKTHI.
Hanpagienus nosbimeHust 3h(HeKTUBHOCTH (epMEHTAIMH B TPOMBIIIIICHHOM
OMOTEXHOJIOIMUECKOM ITPOU3BOJICTBE.
MaccooOMeH B OMOTEXHOJOIMUECKUX MPOLIeccax: poJib KUCIOPO/ia U €ro PaJuKaoB,
KpUTHYECKast KOHLEHTpalus, GopMylia CKOPOCTH IEpeHOca KUCIOPOIa.
TennooOMeH: onpeneneHre, ICTOUHUKHU TeIlIa B ONOTEXHOJIOTMYECKHX MPOLIECCaX, ypaBHEHHE
TETI000MeHa, OTBOJ] TEIUIa B OHopeakTopax.
Bnusiare nmMmmoOunu3aniy Ha pepMEeHTATUBHYIO aKTUBHOCTh: MUKPOOKPYKEHHE
(«xpdexTuBHOE pacnpeneneHuey, MM y3snoHHbIE OTpaHUYEHNS), BIMSHUE HA MOJIEKYTY
¢bepmenTa, uzmeHenue pH 3aBucumoctu pepmenTa, 3PpPeKTHBHbIE KHHETUYECKUE TapaMeTphbl.



9. MuxkpoxkancynupoBanue. CriocoObI MOTydeHUs MUKPOKATICYI (TUCTIEprUpoBaHue, MexK(dazHas
MOJIMKOHACHCALIHS ).

10. Crnoco6sbI mosrydeHus IurnocoM. Brimouenne hepMeHTOB B JIUIIOCOMEBI (B 000JI0UKY U
MOJIOCTB ).

11. OcHOBHBIE IPUHIMITBI KOHCTPYHPOBAHUS IPENapaToB KOBAJIEHTHO HMMOOMIM30BaHHBIX
(epMeHTOB («IIPUIIMBKAY, «CIINBKa» U «BIINBKa» KOHBIOI'ATOB, PETUKYISALMS (epMEHTA).

12.KosanenTtHoe cBsi3bIBaHKe (ePMEHTA C AKTHBMPOBAHHBIMY T0JIUMepaMu. CBS3bIBAONINE
MOJIEKYJIbI (TPUXJIOPTPHUA3UH, TIIYyTAPOBBIN albAETH, OpOMUCTHIN MaH). ConoiMMepu3aus ¢
MTOMOIIIbIO MHOTO()YHKIIMOHAJIEHBIX PEareHTOB.

13. KynpTypa KaJUTyCHBIX KJIETOK B TIOJYYE€HUH BEIIECTB BTOPUYHOTO CHHTE3A.

14. AnaporeHes U NojlyueHUE TaljiouJ0B B KYJIbTYpPE MbUIBHUKOB.

15. MeTabGonu3Mm yriieBoJIoB K KyJIbType TKaHEW pacTEeHUH.

16. Perynsimust BTOpHYHOTO MeTa00OIM3Ma B KyJIbTypax KIETOK M TKaHel pactenuil. Kpurennoe
XpaHEHUE KYJIbTYp KIETOK paCTEHHH.

17. IlpoGnemsl perynsuuun MopdoreHesa u auddepeHuanyu B KylIbType KJIETOK U TKaHeH
pacTeHui.

18. [IpuMeHeHne METOI0B TEHHOW HH)KEHEPHUH TS YIYqIICHUS aMUHOKHUCIOTHOTO COCTaBa
3amacHBIX OCJIKOB PACTEHHM, MOBBITICHUS YPGEKTHBHOCTH Mpoliecca (HOTOCHHTE3A.

19. [TpumeHeHne METOI0B TEHHOW MH)KEHEPUH VTS YIYYIICHHS] YCBOSHUS a30Ta PACTUTEIbHBIMA
OpraHu3Mamu.

20. [IpumeHeHre METOI0B TEHHOW WH)KEHEPUH JUTSI PEIICHHs TPOOIeM YCTOMYUBOCTH PACTCHUHN K
¢uTonaroreHaM, repoULIMIaM, HACEKOMBIM.

21. [lpuMeHeHre METO0B TEHHOW MH)KEHEPUH LTS PEIICHHS ITPOOJIEM YCTOHYNBOCTH PACTEHHN K
a0MOTHYECKUM CTPEccaM.

22. BUOTEeXHOJOTUYECKOE MTPOU3BOJICTBO INIMKAHOB U TTIMKOKOHBIOTATOB.

23. BuoTeXHOIOTNYECKOe MOJIyYeHHE SHTOMOIIATOT€HHBIX MPEnapaToB.

24. MukpoOHas TpaHchopMaInsi OPraHMIeCKUX COSAMHEHUH.

25. BHOTEXHOJIOTHYECKOE MPOU3BOJICTBO OAKTEPHATBHBIX yI0OPEHUIA.

26. BHOTEeXHOJIOTHYECKOE MPOU3BOJICTBO, OCHOBAHHOE HA CITUPTOBOM OPOKEHUHU.

27. BUOTeXHOJIOTUYECKOE MTPOU3BOJICTBO, OCHOBAHHOE HA MOJIOUHOKHUCIIOM OpPOKEHUH.

28. buotexHoJO0rn4YecKe MPOoU3BOICTBA, OCHOBAaHHBIE HA MPOMHMOHOBOKUCIOM M MACISTHOKHCIIOM
OpOXKEHUH.

29. BuoTexHOJI0rn4ecKoe MPOU3BOJICTBO, OCHOBAHHOE Ha YKCYCHOKHCIIOM OpO>KEHHUU.

30. buorexHonoruuyeckoe MPOMU3BOJCTBO, OCHOBAHHOE Ha alleTOHOOYTUIIOBOM OpO>KEHUU.

31. BuoTexHOIOTH4YEeCKOe MPOU3BOJICTBO CTEPOUIOB.

32. BUOTEXHOJIOTUYECKOE MTPOU3BOJICTBO BUTAMUHOB.

33. BHOTEeXHOJIOTHYECKOE MPOU3BOJICTBO (hEPMEHTOB.

34. BUOTEeXHOIOTUYECKOE MTPOU3BOICTBO MPOOMOTUYECKHIX IIPETIapaToB.

35. Ilony4yeHre UMMYHOJIOTUYECKUX MTPENapaToB (BaKIIMHbI, CHIBOPOTKH).

36. Mcnonb3oBaHNE BEKTOPHBIX MOJIEKY B OMOTEXHOJIOTHH.

37. Konbroranus y 6akTepuil U ee UCIOIb30BAHUE I TeHETUYECKOTO KOHCTPYUPOBAHMUS
MHUKPOOPIaHHU3MOB.

38. Tpancaykius y OakTepuil U ee UCTOJIb30BaHUe Ul TeHETUYECKOTO KOHCTPYUPOBAHUS
MHUKPOOPIaHHU3MOB.

39. buonoruyeckre OCHOBBI T€HOTEPAIIHH.

40. Mcnonp30BaHie MOJIEKYJISIPHBIX MEXaHU3MOB BHYTPUKIETOYHOM PEryssiiu B
OMOTEXHOJIOIMUECKOM ITPOU3BOJICTBE.

41. DKOJIOTUYECKUE aCTIeKThl OMOTEXHOJIOTHYECKOTO MPOU3BOJICTBA.

Pa3p360TRa HCCTCTOBATEIbCKOI0 MPOEKTA MO OHOTEXHOJIOrUH AJId NIKOJIBbHUKOB
3a,Z[aHI/Ie BBIIIOJIHACTCA B BHC p8.3pa6OTKI/I BHCKJIACCHOI'O  HWJIM  BHCIIKOJIBHOI'O
HCCIICA0BATCIBCKOTO IIPOCKTA IMKOJBHUKOB II0 OAHOMY H3 Ppa3aciioB onoTexHoyiorun. Tema



HCCIIEIOBATENILCKOTO  TPOEKTa MOXKET ObITh BbIOpaHa CTYAEHTOM CaMOCTOSITENIBHO IO
COTJIaCOBAHUIO C IIPENOAaBaTENIEM.

Paborta momkHa ObITh OOpMIIEHA B COOTBETCTBUU C TPEOOBAHUSMH, MPEHABSBISEMBIMH K
0(OPMIICHHIO KYPCOBBIX M BBITYCKHBIX KBAJIM(UKAIMOHHBIX pabOT, WUMETh TUTYIbHBINA JIUCT,
COJIep’)KaHHEe, OCHOBHYIO YacTh, CIMCOK JuTeparypbl. B ocHoBHyro wacts Bxoaut Ilacmopr
npoekra u [lnan npoekra. Ilacmopr mpoekra (00bem 1-2 cTpaHUIIBI) CONEPKUT CIIEAYIOLINE
CBEICHMS: Ha3BaHUE TEMbI, MECTO B 00Opa30BaTEIbHOM IIPOLECCE, BO3pPACT y4alllMXCs, COCTaB
MIPOEKTHOM TpYNIbl, TUIOJOIUS MPOEKTa (MO JOMUHHUPYIOIIEH NEATEIbHOCTH, MO MPEAMETHO-
coJiep)KaTebHONM 00JacTH, MO KOJIMYECTBY YYAaCTHUKOB,IIO MPOJOJIKUTEIBHOCTH BBINOJIHEHUS
paboThI, O THITY HCCIENOBATEIBCKONW NEATETBLHOCTH, 1O (JOPME M MECTY BBIIIOJHEHHUS), LS U
3aJaud TPOEKTa, OOBEKT W TMPEAMET MCCIEOBaHMs, aKTyalbHOCTh W HOBH3HA, HEOOXOAMMOE
obopynoBanue. [lman mpoekra 2-6 cTpaHuWIl) JODKEH COJEPKaTh OCHOBHBIE JTambl PabOThI
(opraHu3alMOHHBIN ATall, aKTyalu3alus 3HAHWN, IMIUPUYECKUN OSTall, aHATUTUYECKUN ITarl,
nojaBeneHue HTOroB M pedaekcus). Ocoboe BHUMaHHE CIEAyeT YICJIUTh OpraHUu3aluu
HCCIIEIOBATENIbCKON JIeATENbHOCTH Ha sMIupuueckoM stane. [lnan moxer ObITh odopmiieH B
BUJIe TAOMUIBl C KOJOHKAMHU — JTall MCCIEN0BaHUS, ACATEIbHOCTb YUYUTEINs, NESATEIIbHOCTh
YUEHUKOB.

[IpoexT noykeH ObITH TIIATENBHO MPOJAYMaH, COOTBETCTBOBATH BO3PACTY y4aIIUXCS U OBITh
peain3yeMbIM B YCIOBUSIX COBPEMEHHOM IIKOJIBI.

KonrtpoubHnas padora
(TecTupoBaHue)

1. AyKCUHBI - TEPMHUH, TT0]] KOTOPBIM 00BEIUHSIOTCS CIIEIU(DUISCKIE CTUMYIIATOPHI pOCTa
a) [ ] pacTuTenbHBIX TKaHEH
b) [ ] akTuHOMUIIETOB
¢) [ ] XKMBOTHBIX TKaHEH
d) [ ]oyOaxTepmii
e) [ ]aykapuot
2. JIns ne3uHTerparuy KJISTOK JAPOXOKEH U TIJICCHEBBIX TPHUOOB HE UCIIOIB3YIOT
a) [ ] KOMIUIEKCHBIN JAPOXIKETUTHUCCKUN TTpenapaToM
b) [ ] cMech eKTHHA3BI U HEILTIOIa3bI
¢) [ JxurunHaza
d) [ ]3uMonmazoitl yIuTKu
3. UMMoOunm3anus MHAUBUIYaIbHBIX (PEPMEHTOB OTPAHUYUBACTCS
a) [ ] BBICOKO# TaOMIIBHOCTHIO (hepMeHTa
b) [ ] Hamuuuem y dpepmenta kodepmeHTa
c) [ ] nanuuuem y dpepMeHTa CyObeIUHUIL
d) [ ] mpuHaIe)KHOCTRIO EepMEHTA K THAPOJIa3aM
e) [ | mpuHaIIeKHOCThIO (pepMEHTa K JIMra3am
4. OntuManbHbIe YCIOBUS KYIbTUBHPOBAHUS U30JIMPOBAHHBIX TKaHEH U KIETOK PACTEHUH:
a) [ ] remmeparypa 10 — 15 °C, oTHOCcHUTebHAS BIAXHOCTH Bo3ayxa 30 — 40 %;
0) [ Jremmneparypa 25 — 27 °C, oTHOCcHUTeNbHAs BIAXHOCT Bo3ayxa 60 — 70 %;
B) [ ] Temneparypa 30 — 40 °C, oTHOCUTENIBbHAS BIaXKHOCTH Bo3ayxa 80 — 90 %.
5. UmmoOunm3anus enbiX KJIeTOK-MPOIYIIEHTOB JIEKAPCTBEHHBIX BEIIECTB HEPAIIMOHAIbHA B
ciydae
a) [ ] BBICOKOI TaOMIIBHOCTH IENIEBOTO MPOAYKTa (JIEKaPCTBEHHOTO BEIIECTBA)
b) [ ] ucmosip30BaHus 11EIE€BOTO MPOAYKTA TOJIBKO B UHBEKIIMOHHOHN hopme
¢) [ ] BHYTPHKJIETOYHOM JOKATMU3AIHUH [[EIEBOTO MPOIYKTa
d) [ ] BbICOKOM rHIPODUIBHOCTH 1IETEBOTO MPOIYKTa
e) [ ] BbIcOKO# THIpO(POOHOCTH 1IENEBOTO MPOIYKTA
6. [lns pemrenus mpo6ieMbl perenepanuu KohakTopoB B (hepMEHTATUBHBIX OMOTEXHOJIOTHUECKUX
MHOTOCTIMHHBIX MPOIIEcCcax HE 11eJIecO00pa3HO HCIOIb30BaTh OJAUH U3 CIEAYIOIINX METOJIOB!



a) [ | xoakTop MOKET OBITH MPUIIUT K (PEPMEHTY WIIM €r0 HOCUTEIIIO Yepe3 MPOCTPAHCTBEHHYIO
HOXKY

b) [ ] mocTosiHHOE noOaBieHHE B (hepMEHTEP B TCUCHUH BCETO MpoIiecca

C) [ ] macca Mosiekyibl KO(hakTopa MOXKET ObITh 3HAYUTEIIHHO YBEIIMYCHA 33 CUET MPUCOCIMHCHUS
K BOJIOPACTBOPUMBIM MOJIUMEPaM

7. Crioco0 coxpaHeHUs Hy)KHOUW OMOTEXHOJIOTY IMTPOYKTHBHOCTH KYJIbTYpP MUKPOOPTaHU3MOB
a) [ ] cyOnumanuoHHOE BBICYIIMBAHUE

b) [ |xkpuoxpanenue

) [ ]B chimyunx Marepuaiax

d) [ ] mpu BeICOKHX TemIiepaTypax

8. TexHoJIOTHYECKUH BO3AYX VI OMOTEXHOJIOTUYECKOTO IMMPOU3BOJICTBA CTCPUITU3YIOT

a) [ ] HarpeBaHUEM

b) [ ] dbunsTpoBaHHEM

c) [ ] VD-o6myuennem

d) [ ] panmarueit B MabIx g03ax

e) [ ] aHTHOHOTHYECKUMH BEIIECTBAMHU

9. Beijienienue ¥ 0YMCTKA MPOTYKTOB OMOCHHTE3a U OPTCHHTE3a HMEET MPHUHIIUITHATBHBIC OTIIHYHS
Ha CTaJMsX Mpolecca

a) [ ]Bcex

b) [ ] xoHEYHBIX

c) [ ] mepBbIx

d) [ ] TonpKO HA MOATOTOBHUTEIBHBIX dTAIax

e) [ ] npuHIUNHATBHBIX Pa3IMIUid HET

10. Bopwba ¢ ¢arooii nHpekiuen B iexax pepMeHTAIN AHTHOMOTUYECKON TTPOMBIIINICHHOCTH
HanOoJiee paloHaIbHA IyTEM

a) [ ] y’xecTodeHHsI KOHTPOJIS 32 CTEPUIIH3AIIMEH TEXHOJIOTHYECKOTO BO3IyXa

b) [ ] y’ecTodeHHs] KOHTPOJIS 32 CTePUIIM3AIIMEH TUTATEIHFHOU Cpebl

¢) [ ] momyuenus u ucmoap30BaHus (HaroyCTOMYMBBIX IITAMMOB OMOOOBEKTA

d) [ ] ykecToueHus KOHTPOJISI 3a CTEPHIIM3AIE 000pyI0BaHUS

e) [ ] yxkecToueHuUs: KOHTPOJIA 32 (PUIBTPALMOHHBIMU YCTAHOBKAMU

11. HaubGonee 3ppeKTUBHBIN XMMHUYCCKHI METO Pa3pyLICHHS KICTOYHbIX cTeHOK E. coli ¢
LEJIbI0 BbIICTICHHS] PEKOMOMHAHTHOTO TOPMOHA POCTa YeJI0OBeKa:

a) [ ] o6paboTka TU30IMMOM SUYHOTO OeNKa

b) [ ] oOpaboTka kiIeTOK HaTpus ruapokapooHaTom mpu pH 11.

c) [ ] o6paboTka 3UMOJIMA301 YIUTKH

d) [ ] oOpaboTka cMeChIO IEKTHHA3BI U 1EJUTFOJIAa3bI

12. ®u3n4eckuM METOJIOM JIE3UHTErPALIUU KIETOK SIBIISIETCS:

1. mpuMeHeHue ynbTpa3ByKa; 2. MpUMeHEHUE (PepMEHTOB; 3. MPUMEHEHNE AaHTUONOTUKOB; 4.
MPUMEHEHHE TOJYO0JIa; 5. OCMOTUYECKUH 10K

a)[ ]1us

b) [ ] Tombko 5

c) [ ]Bce, kpome 3

d) [ ] Bce mepeuncneHHbIe

13. XuMU4ecKUM METO/IOM JIE3UHTETPAIUU KIIETOK SIBIISIETCS:

a) [ | npumeHeHue BUOPAaTOPOB

b) [ ] 3amopakrBaHHe-OTTauBaHUE

¢) [ ] mpuMeHeHHne aHTHOMOTHKOB

d) [ ] ocMOoTHYeCKHIi TIIOK

14.BemiecTBO MepexoauT U3 OJTHOM KUIKOCTH B JPYTYIO TIPH

a) [ ] TBepmo-)kuaKO(DA3HOMN IKCTPAKIIUH;

b) [ ] xuako-xuakodazHON IKCTPAKIIH;

¢) [ ]aacopbuuu;



d) [ ] cemaparuuy;

15.Pa3nenenue BemecTB, pu KOTOPOM OMoMacca BCILJIBIBAET HAa IOBEPXHOCTH KYJIbTYpabHOM
KUJKOCTHU:

a) [ | punpTpanus;

b) [ ] dnoranus;

c) [ ] cenmapamus;

16. Addunnas xpomarorpadust OCHOBaHa Ha pa3JelICHUH BELIECTB IO

a) [ ] zapsiny

b) [ ] runpodobOHOCTH

c) [ ]pasmepy

d) [ ] cmocoOHOCTH CBSI3BIBATHCS PA3IMYHBIMU XUMHUYECKUMHE TPYyITIAMH

17. Paznenenue BEmECTB MO 3apsly XapaKTEPHO JUIS:

a) [ ] abdunHOI XpoMarorpaduu;

b) [ ] 6ymaxHoi xpomaTorpaduu;

C) [ ]ymprpanenTpudyrupoBaHus;

d) [ ] noHoo6mMeHHOM Xpomarorpadun

18. KynbTypanbHO# KHAKOCTHIO HA3bIBACTCS

a) [ ] cimoxHast cMech, KOTOpast UCTIOB3YeTCs Il PepMEHTAINH, COCTOSIIIAs U3 KIETOK
MPOJTyIIEHTa, KOMIIOHEHTOB IMTUTATEIBHBIX CPEJIBI

b) [ ] cmoxHast cMech, KOTOpast 00pa3yeTcs Mo OKOHYaHUH (hepMEHTAIIUHN, COCTOAIIAS U3 KIETOK
MIPOJIyIIEHTa, PACTBOPA HEMOTPEOJICHHBIX MUTATEIBHBIX KOMITOHCHTOB W HAKOITMBIIIUXCS B CPEIC
MIPOJIyKTOB OMOCHHTE3a

¢) [ ] cmoxHas cMech, KOTOpasi COCTOUT M3 PacTBOPA MUTATEIHHBIX KOMIIOHEHTOB M MCTIOJIB3YyeTCs
JUTSI KyJIbTUBUPOBAHUSI OMO0OOHEKTOB

19. YacTh CyCIEH3MOHHOW WJIU KaJUTYCHOUM KYJbTYPBI, UCIIOIb3yeMast IS MIepecaaku B (MIJIA Ha)
MUTATENIbHYIO CPENy:

a) [ ] mramm;

b) [ ] nmunwMs;

c) [ ] xmox;

d) [ |MHOKYITIOM MJIM TPAHCIUIAHTAT

20. KynpTypa KJI€TOK, BOSHHKIIIAS U3 HITaMMa IyTeM CEJIEKIIMU UM KIIOHUPOBAHUS, UMEIOIIast
MapKepHbIe IPU3HAKH:

a) [ ] mramm;

b) [ ] nmunwMs;

¢) [ ] xmom;

d) [ JuHOKYITIOM MM TpaHCILIAHTAT;

21. KynbpTypa, BO3HUKIIIAS MOCJE IEPBOT0 CYOKYIbTUBUPOBAHUS, COCTOSIAS U3 MHOTUX
KJICTOUHBIX JIMHUN, BO3HUKIINX U3 KIETOK, IPUCYTCTBYIOIINUX B IEPBUYHON KYIbTYpE:

a) [ ] mramm;

b) [ ] nunwus;

¢) [ ] xion;

d) [ JuHOKYTIOM WM TpaHCILJIAHTAT;

22. Ha3HayeHue MUTaTeNbHBIX CPel;:

a) [ ] obecrnieueHne KIETOK MUTATEIBHBIMU BEIIECTBAMU Il CHHTE3a HEOOXOAUMBIX MTPOTyKTOB
KU3ZHEJEATEILHOCTH;

b) [ ] moanep>kaHue ONTUMAIBHBIX ISl pOCTa KIETOK (PU3UKO-XUMUYECKUX YCIOBU;

c) [ ] obecrieueHus KIIETOK MUTATEILHBIMU BEIIECTBA U JJIsi CHHTE3a OMOMACCHI;

d) [ ] Bce BhIlIENIepeUrCICHHOE BEPHO.

23. [lomy4yeHue TUIOCOM TIOCPEACTBOM BIIPBHICKUBAHUS pacTBopa GochOIUIUI0B B OPraHudeCKOM
pacTBOpUTEIIE B BOJHYIO CpEAY

a) [ ] Oxctpy3us

b) [ ] MeTo CHOHTaHHO BE3UKYISIIUN



c) [ ] Umxexuust

24.

®daza KYJIbTUBHUPOBAHUA, XapaKTCPU3YIOIAACA MAKCUMAJIbHBIM HAKOIIJICHUEM BTOPHUYHBIX -

MEeTa0OIUTOB:

a) [ ] nar-ga3za;

b) [ ] skcnoHeHIMAanbHAs WK Jorapupmuueckas dasza;
c)[ ] daza3zamennenus pocra;

d)[ ] crammonapHas ¢asa;

25.

®daz3a KYJIbTUBHUPOBAHUSA, XapaKTCPU3YIOIIAACA MAKCUMAJIbHBIM HAKOIVICHUEM IIEPBUYHBIX

MEeTabOJIUTOB:

a) [ ] nar-ga3sa;

b) [ ] skcnoHeHIMAaTBHAS WK JIoTapudMudeckas ¢asa;
c)[ ] daza3zamennenus pocra;

d) [ ] cranmonapnas ¢asa;

26.

OTnuuuTensHbIe TPU3HAKU SPIUPHOTO peaKkTopa:

a) [ ] mMexaHm4eckoe NepeMennBaHne KyabTypalbHON )KUIKOCTH;
b) [ ] mepememnnBanue cpeasl 0apOOTHUPOBAHUEM;
¢) [ ] umpkymsius cpepl 3a CUeT MOTOKa BO3/yXa;

10.

11.

12.

13.

14.

Bonpocsl 1151 MPOMeKYTOYHOM aTTeCTALMHU
BroTexHOIOTHSI KaKk HayYHAs TUCITUTUIAHA, IISJIA U 337a9i OMOTEXHOJIOTHH, O0BEKTHI U
METO 16 OMOTEXHOJIOTHH.
[Tpupoaa u MHOTOOOpa3re OMOTEXHOJOTHIECKHX TpoIieccoB. KpaTkas XapakTepucTruka
OTAEIBHBIX Pa3/IeIOB OMOTEXHOJIOTHH: (PUTOOUOTEXHOJIOTHUH, 3000MOTEXHOJIOTHH;
TEXHUYECKON MUKPOOHOJIOTUH, OMOTEOTEXHOJIOTHH. TexXHoIornYeckas OM0IHEpreTHKa,
OMOTEXHOJOT s U METUIMHA; OMOTEXHOJIOTUS U BETepUHAPHSL; OMOTEXHOIOT S U MUIIeBast
MIPOMBIIITIEHHOCTb.
KynbruBupoBanne 6ronorundaeckinx 00bekToB. [1oaroroBka OM0OI0rn4ecKux 0ObEKTOB: OI00D
00BEKTOB; CEICKIUS.
CyOcTpaThl 11 KyJIbTUBUPOBAHUS OMOOOBEKTOR; IPUHITHITHI JCUCTBUS M KOHCTPYKIIUN
OUOpPEaKkTOPOB; 1abOPATOPHBIE, MIJIOTHBIE U MPOMBIIIUIEHHBIE OMOPEAKTOPbI; POOIEMbI
MacIuTabupOBaHUSL.
BbuorexHonornyeckue nporeccsl U armnaparbl MEPUOANIECKOTO U HEMPEPHIBHOTO JICHCTBHS;
CHeLMaTU3UPOBAaHHbIE TUIBI OHOTEXHOJIOTHUYECKUX MPOIIECCOB U aIapaToB.
[TonyueHue KOHEYHOTO MPOAYKTA: OTIEIEHHE OMOMACCHI OT KYIbTYPabHOM KUIKOCTH;
METO/IbI pa3pylLICHHs KIETOK; OTAEJICHIE U OUYHUCTKA; KOHIIEHTPUPOBaHUE; 00€3BOKMBAHUE;
MyTd MOAU(UKAIINY; CTa0MIHU3aIHs, 0€30MaCHOCTh IPOAYKTA.
OcHoBHBIE 337]a41 UHKEHEPHOU SH3UMOIoTUU. IMMOoOMIn3anus GepMeHTOB U KIETOK.
Hocutenu ans ummoOunu3anuu GepMeHTOB.
MeTtobl pu3ndeckord M XMMHUYECKOH UMMOOUIH3aK (PEepMEHTOB.
CTabuibHOCTh IMMOOHMIIN30BaHHBIX (hepMeHTOB. Mcnonp30Banne NMMOOMITH30BaHHBIX
(hepMEHTOB U KJIETOK B Pa3IMYHBIX OTPACIIAX MPOMBIIIICHHOCTH.
Hcnonb3oBaHKne METOI0B T€HHOW HHXEHEepUHu B GUTOOHOTEXHONOTHH. [IpuMeHenne MeTo0B
TeHHOW MHKEHEPHUH NS YIYYIlIEHUS aMUHOKHCIIOTHOTO COCTaBa 3aMacHbIX OETTKOB PacTEHUH,
MOBBIIIEHUS Y3PPEKTUBHOCTH Mpoliecca GOTOCUHTE3a, YCBOCHHUS a30Ta PACTUTEIbHBIMH
OpraHu3MamH.
[IpumeHeHre MeTOI0B TeHHOU MH)KEHEPUH IS PellIeHus MPoOJIeM YCTOMUYNBOCTH PACTEHHMA K
¢uTomaroreHaMm, repoUIIMIAM, HACEKOMBIM, Aa0MOTUYECKHM CTPECCAM.
BereratuBHOE pa3MHOKEHUE PACTEHUN METOJIOM KYJIbTYphI TKaHE. MeTobI U yCIOBUS
KYJIbTUBHPOBAHUS KJIETOK U TKaHEH pacTeHUIA.
Tunsl KyIbTyp PacTUTENBHBIX KIETOK U TKaHel. KynbTUBHpOBaHUE KAILTyCHBIX KIETOK.
HenuddepeHnupoBka - Kak 0CHOBa KaJTyCOT€He3a. XapaKTepUCTHKA KaJUTYCHBIX KIIETOK.
KnonansHOEeMIKpOpa3MHOKEHUE U 03/I0pOBJIeHNE pacTeHui. [lomydueHre 0e3BHpPyCHBIX



15.
16.

17.

18.
19.

20.

21.

22.

23.

24,
25.

26.
27.
28.
29.

30.
31.
32.

33.
34.
35.
36.
37.
38.

39.
40.
41.

42.
43.
44,

pacTeHuil ¢ MOMOIIBIO KYJIbTYpPbI allMKaIbHBIX MEPUCTEM Iolera.

[Tonyuenue u KyaIbTUBUPOBAHUE N30JIMPOBAHHBIX ITPOTOILIACTOB PACTUTENBHBIX KIETOK.
Comarnyeckas ruOpuIU3aMs PACTUTEIBHBIX KJIETOK. BO3MOXHOCTH U MCTIOJIb30BaHUE
METOJIa COMaTU4YeCKOM THOPHIN3aIUH.

MeTo1bl KIIETOUHOM MHXEHEPUN PACTEHUH, UCTIOJIb3yEMbIE B CEJIEKLINHU (OIJI0JOTBOPEHNE
INVItro, KyJIbTHBUPOBAHKE HE3PEIIBIX THOPUIHBIX CEMSIIOUECK U 3aPOIBIIICH, pereHepaIusl
pacTeHui U3 TKaHe! JeTalbHBIX 3apoJbILIeH, CO3JaHNE rallJIOuI0B PACTEHUN).

Co3zniaHue TpaHCT€HHBIX PACTEHUH.

[IpoMmbIIeHHbIE ITAMMbBI MUKPOOPTaHU3MOB M CLIOCOOBI MX ycoBepIeHCcTBOBaHus. [lonaTue
0 KJIOHE KJIETOK U IITaMMe, TpeOOBaHUs K IPOU3BOACTBEHHBIM IIITAMMaM.

[lonsiTHE O MyTareHese v MeTo1ax BbIAEIEHUS MyTaHTOB. IHIyllMpOBaHHBI MyTareHe3 u
0TOOp MPOJYKTUBHBIX MYTAHTOB.

Crparerus celeKIIMOHHOM paboThl ¢ MUKPOOPTraHU3MaMU; METObI CEJIEKIINU
MUKpPOOpPranu3moB. CTyneHyaTslii 0TOOP.

['eHeTn4eckoe KOHCTPYHUPOBAHUE INVIVO (MTEPEHOC FTeHETUYECKON HH(OPMAIIUU: KOHBIOTAITUA,
TpaHCIYKIUS, TpaHChOpMaIus U TpaHCHEKI).

['eneTnyeckoe KOHCTPYHUPOBAHUE MITAMMOB-TIPOy1IeHTOB invitro. Mcrounuku JHK mms
KIIOHUPOBAHUSI.

bakTtepuodaru u ux uCnojab30BaHue B OUOTEXHOJIOTHH.

XapakTepucTuKa IIa3Mu, MOHITHE O TpyNnax HecoBMeCcTUMOCTH. KoHbloraTuBHbIE U
HEKOHBIOTaTUBHBIE TJIa3MHU/IBI.

[ToHATHE O BEKTOPHBIX MOJIEKYJIAX.

MuxkpoOuosnoruyeckue Ipou3BoACTBa, OCHOBAHHBIE HA OJYYEHUH MUKPOOHON OHOMACCHI.
TexHonmornueckasi cxema Mmojay4eHus: MUKpoOHOTo Oerka.

IIpousBosacTBa, OCHOBAaHHBIE HA MOTY4YE€HUH MUKPOOHBIX MeTa00suTOB. [loHsATHE O
NEPBUYHBIX U BTOPUUHBIX MeTa0oinTax. [IpUHINIIEI TOTy4eHUs! IEPBUYHBIX U BTOPUYHBIX
MeTa0O0JIUTOB.

buorexHonornueckoe Npou3BOACTBO aMHUHOKHCIIOT.

buoTexnonornueckoe Npou3BOJICTBO (GEPMEHTOB.

Knaccugukanus aHTHOMOTHUECKUX BEIECTB, IPOAYLIUPYEMBIX MUKPOOPraHU3MaMH.
OCHOBHBIE IIPOIYLIEHTHl aHTHUOHOTHKOB.

buoTexHonornyeckue cxeMbl OJYYEHUsT aHTUOMOTHKOB.

[TosrydeHne rIMKaHOB U IIIMKOKOHBIOTAHTOB MUKPOOHOTO IPOUCXOXKACHUS.

[TosrydeHne 3HTOMONIATOr€HHBIX MIPENapaToB, 0COOEHHOCTH OpraHU3aluy IPOU3BOICTBA.
TexHomorust Mpou3BoACTBA OAKTEPUAIBHBIX YA0OPEHUH.

[TosmyyeHne MUKpOOHBIX UMMYHOOHOJIOTMYECKHX MIPENapaToB.

TpaauunoHHble MUKPOOHOTEXHOJIOIHYECKHE ITpoLiecchl. [Tomydyenne npoyKToB OpoKeHHs
MHUKPOOPIaHHU3MOB.

Opranu3anus Opou3BOJICTB, OCHOBAaHHBIX Ha CIUPTOBOM OPOXXEHUU MUKPOOPTraHU3MOB.
MosnoyHokucnoe OpoKeHUe U MPOU3BOICTBO MOJIOYHOKHUCIIBIX MTPOIYKTOB.
buoTtexHonornueckrne Nponu3BoACTBA, OCHOBAHHBIE HA IPOITMOHOBOKHCIIOM U MaCJITHOKUCIIOM
OpO>KEeHUHU.

buoTexHonornyeckre mponu3BoACTBA, OCHOBAHHbBIE HA YKCYCHOKHCIOM OpO’KEHUH.
buoTexHonornyeckre Nponu3Bo/ICTBA, OCHOBAaHHbIE HA alleTOHOOYTUIIOBOM OpOKEHUHU.
Mukpo6Hasi TpaHChOpMAaLIUs OPraHNYECKUX COSTUHEHUH.

7. laHHBIE 1JIs1 y4eTa ycrneBaeMocTH cTyaeHToB B BAPC

Tabnuma 1.1 Tabnuiia MaKCUMaIBbHBIX OAJIJIOB MO BUAaM Y4E€OHOU NS TebHOCTH.

1 2 3 4 5 6 7 8 9
Texu Jlabopato | Ilpaktuae | CamocTosiTe | ABTOMATH3HPO Hpyrue [Ipomexy
Cemectp . pHBIE CKHE JIbHAs BAHHOE BH/IbI TOYHas Hroro
3aHATHS 3aHATHS pabota TECTUPOBAHUE yueOHOi | arrecrarm




JACATCIBHO A
CTH

6 16 30 0 20 0 14 20 100

IMporpamma oneHUBaHUS Y4eOHOI 1eSITEIbHOCTH CTY/I€HTA:

6 cemecTp

Jlexknun

[TocemaeMocTb, aKTUBHOCTh MPU 0OCYXACHUU JEKLIMOHHOTO MaTepuaia - oT 0 10 16 6amios.
JlabopaTopHble 3aHATUSA

CaMOCTOSTEIBHOCTD MPH BBINOJIHEHUH padoThl (0-2), mpaBWIIbHOCTH BhIModHEHUs 3ananuii (0-4)
u opopmieHus pe3ynbTaroB uccienoBanuit (0-4) —or 0 go 10 daywios.

Yerusiit onpoc (mpaBuiibHOCTH 0TBeTa (0-10), Mcnonab3oBaHUE TONOJHUTENBbHON auTepaTypsl (0-
5), rpaMoTHOCTH U3NM0okeHuss marepuaia (0-5)) - or 0 g0 20 GaioB.

IMpakTHYecKue 3aHATHS — HE PESITYCMOTPEHBI

CamocrosiTeibHasi paGoTa

[TonroroBka pedeparoB (00béM Marepuana (0-4), packpeitue Temsbl (0-10), cTpykTypupoBaHue
matepuaia (0-3), npaBuiabHOCTH 0opmierus (0-3)) - ot 0 1o 20 Gamios.



ABTOMATHU3HPOBAHHOE TECTHPOBAHHE — HE TIPETYCMOTPEHO.

Jlpyrue BUAbI Y4eOHO¥ 1eATeJbHOCTH

[IuceMeHHBIM KOHTPOJIb 3HaHUM (IPaBUIBLHOCTH BBIIIOJIHEHUS TECTOBBIX 3a1aHuil) — ot 0 mo 14
Oanos

IMpome:kyTounasi arrectanusi (3a4€t) — ot 0 171 20 6asI0B

16-20 6amIoB — OTBET HA «OTIUYHOY / «3aUTEHOY

11-15 6amioB — OTBET HA «XOPOIIO»/ «3aUTEHO

6-10 GamIoB — OTBET HAa «YJOBJIECTBOPUTEIHHO»/ «3aUTEHO

0-5 GaymIoB —OTBET HAHEYAOBIETBOPHUTEIBHOY/ «HE 3aUTEHO

Takum 00pazom, MaKCUMaJIbHO BO3MOXKHAsI CyMMa OaJlJIOB 3a BCE BHUJIBI YICOHOH NESATEILHOCTH
CTyZleHTa 3a 6 ceMecTp no nucuurnHe «buotexnomnorus» cocrasisier 100 6amos.

Tabmuma 2.1 Tabmuua mnepecyera MOJYYEHHOM CTYIEHTOM CyMMbl OajUIOB IO JHUCUUIUIMHE
«buoTexHoIOTUA» B OLIEHKY (3a4€T)

51 Oayu1 1 OoJjtee | «3aYTEHOY
0-50 bayutoB «HE 3aYTEHO»

8. YueOHO-MeTOAMUYECKOE M HH(POPMAIMOHHOE 0O0eceYeHUe TUCIIUIINHBI.
a) JIMTeparypa:

1. Knynosa C. M., Eroposa T. A., )KuByxuna E. A. buotexnomnorus : yae0. /U1 BBICIIL. TS/,
npod. O6pazoBanusi. Mocksa : 3. nentp "Akanemus', 2010. - 255 c.

2. Muxkpo6uomnorus: yued. mocobue / P. I'. 'ocmanoB [u ap.]. Cankr-IletepOypr; Mockaa,;
Kpacnogap : Jlans, 2011. - 494 c.

3. Muxkpobuonorus. bosbmioit mpakTukym [DIEeKTpOHHBIN pecypc]: yueOHoe mocobue / A.
M. Ilerepcon [u ap.]. CapatosB : [0. u.], 2015. - 85 c.

4, Kammu A. C., CrapuukoBa H. W., PemernuxoBa T. b. buonoruueckue OCHOBBI
CEJIbCKOTO XO03sliicTBa: yyeOHOe nmocoOue s CTy/IeHTOB OMoJIoruyecKux crenuansHoctei. Y. 3 :
PacrenueBoactso. - Caparos : M3narensckuii nentp "Hayka", 2012. - 92 c.

0) mporpaMMHOe obecrieueHne u UHTepHeT-pecypChl

1. OcHOBBI CeNbCKOrO XO035AUCTBA [DIEKTPOHHBIA pecypc| : ydeOHO-MeToaudYeckoe nocoodue
JUIA CTYACHTOB OHOJOTHYECKOro (aKyabTeTa, OOYYaroIIMXCS IO HAMPaBICHHIO MOATOTOBKH
44.03.01 Tlemaroruueckoe oOpazoBanue npoduib "buonorus" / A. C. Kamun [u np.]. ; @exnep.
roc. OwomkeT. obOpa3oBaT. yupexJeHHe BbIcHI. oOpa3oBaHus "CapaTOBCKHII HallMOHAIBHBIH
HCCIIeIOBATENIbCKUM TOCyIapCcTBeHHbIN yHuBepcuTeT umeHu H. I'. Uepnsimesckoro". - CapaTos :
[6. u.], 2017. 108 c. http://library.sgu.ru ID= 1985.

2. CnuBak B.A., KcenogponroBa O.}0., Tuxommpoa E.M. OcHOBbI OHOTEXHOJIOTUU:
VYuebHoe nocodbue [DnekTpoHHbI pecypce]. Caparos : [0. u.], 2015. 86 c. http://library.sgu.ru ID=
1253.

3. TexHonoruu MHKpOpPa3MHOKEHUINVitro [DIEKTPOHHBIM pecypc]: yueOHO-MeToqHuecKoe
nocobue / C. H. Tumodeena, 10. B. Cmonbkuna, H. B. Ananacosa, O. U. FOxakosa ;Capar. roc.
yH-T uM. H. I'. Yepnsimesckoro. - Capatos: [0. u.], 2016. 38 c. http://library.sgu.ru ID= 1791.






9. MaTepnaabHO-TeXHHYeCKOe ofecnedeHHe THCHHILTHHBI

JIJIs yCIEeITHOTO OCBOEHHS CTYACHTaMH JMCIHUILIMHEI HEOOXOJUMO HATM4HE allapaTrypsl,
MO3BOJISIIOIIEH  JEMOHCTPUPOBaTh  MYJbTHMENUiHbIE TpPE3€HTAllMd, Haiauyue YydebHo-
MeToau4ecKoil u HaydHoU jutepatypsl B 3HB CI'Y. JIns BBINOJHEHUS NMpakTHYECKUX paboT He-
00XOIMMO HATHYHE CTePUIBHOM KOMHATHI WM JIaMuHapa, 1abopatopHoe 060pyaoBaHUE: MEKPO-
CKOIIBI, aBTOKJIAB, TEPMOCTAT, JUCTHUIATOP, XOMOQHIEHHUK, aHATATHYECKHE BECHI, JIEKTPOILIUT-
Ka, CIUPTOBKH; iaboparopHas mocyaa: damkyu [leTpu, mpoOupku, MUMETKH, KOJIOBI, rpagyupo-
BaHHBIE CTaKaHBI M IFUTHHAPEL, IIIIaTeTH, CKaIbIIeIH, IPenapoBalbHble UIIIbl, @ TAKXKE TUTaTe b=
HEIE CPEeIbl, XUMHYECKHE PeaKTHBBI, HHAUKATOPHAS U QUIbTpoBaIbHAd Oymara, TaOIuIbl 10 BCEM
pasjienam Kypca, XKUBbIE U (PUKCHPOBAHHBIE OOBEKTEL.

IIpakmuyeckaa nodeomosxa npoxoauT Ha Gase naboparopuit UBOPM PAH. Crynentsr
OCBaMBAaIOT pabOTy Ha COBPEMEHHOM 00OpYIOBaHWH, MPUMEHSIEMOM IPH OHOTEXHOIOIHMYECKUX
HCCIIEIOBAHUSAX B HAYYHBIX M IMPAKTUYECKUX JIA0OPATOPULX, 3HAKOMSTCS ¢ OHOTEXHOIOTUYECKH-
MH METOJaMH HCCIEIOBaHMs, KOTOPbIE UCIONB3YIOTCS B 00JIACTH OXpaHbI 3/10pOBbs YETIOBEKa: B
MeHIHE, CAHUTAPHOH MUKpPOOUOIOTHH, SKOJTOTHYECKUX MCCIIEI0BaHHSIX.

JIuneH3nOHHOE MpOrpaMMHOe o0ecriedeHrue 0OHOBISIETCS 10 Mepe HeOOXOIUMOCTH.

[Tporpamma coctaBnena B cootBeTcTBHH ¢ TpeboBanusimu OI'OC BO mno HampaBieHHIO
44.03.01 ITenaroruueckoe oOpa3oBaHue H MPOGUIIO MOATOTOBKH «Bromorusy.

ABTOpEI

JoueHT xadeapsl MUKpOOHOIOTHH

u Gusnosoruy pacTenu, K.6.4. B. B. Kopo6xo
JloneHT Kadeapsl MUKPOOHOIOrun M

¥ (usnonoruu pacreHui, k.0.H. ’;/ E.B.I'muuckas

[Tporpamma ogoOpeHa Ha 3aceaHud Kadeapsl MEKPOOHOIOTHE U (PH3HOIOTHH pacTeHHH
1 urons 2023 roza, mpotoxoa Ne 7
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