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1. Heaun, 3agauu 1 MJIAHNPYyeMble pe3y/bTAThl 00y4eHHsl MO JUCUMILIMHE

Leabio ocBOEHUS] IMCUMIIJIMHBI SBISETCA U3yUYE€HUE OCHOBHBIX HAIIPaBICHUN
OMOTEXHOJIOTMH KaK CIIOCOOOB TMOJYYEHHS MOJIE3HBIX MPOIYKTOB B YMPaBISEMBIX
OMOTEXHOJIOTMUECKUX MPOLIECCaX C HCIMOJIB30BAHUEM MOHOKYJIBTYP M acCOLHUAIUi
MHUKpPOOPraHU3MOB, KYJIbTYp KJIETOK PACTEHH, )KUBOTHBIX U (DEPMEHTOB.

K 3agauam nzydyeHus IUCIUTUIMHBI CIeTyeT OTHECTH:

- MPUOOPETEHHE CTYJCHTOM MPAKTUYECKUX 3HAHUA W HABBIKOB, HEOOXOIMMBIX
OyayuieMy CHenuanucTy i OOOCHOBAaHHBIX pEIICHUH, NpU OpraHU3alu U
MPOBEICHNN OHWOTEXHOJOTUYECKUX IMpoLeccoB B Oyaymiedl mnpodeccuoHanbHON
JESITEIIbHOCTH.

— K CaMOCTOSITEIbHON MpodecCuoHaNbHON paboTe ¢ OMOTEXHOIOTUYECKUMU
00BbEKTaMH, B TOM YHCJI€, C MUKPOOPraHU3MaMH, KJIETKaMU PaCTEHUH U JKUBOTHBIX,
KJIETOYHBIMU CTPYKTypaMu, (pepMEHTaMU U JPYTMMU OMOJOTMYECKH aKTUBHBIMHU Be-
IIECTBAMHU, K DKCIUIyaTallUd COBPEMEHHOIO OMOTEXHOJOTHYECKOI0 000PYJOBaHUS U
HAy4YHBIX PUOOPOB;

— K Hay4YHO-HCCJIEIOBATENIbCKON paboTe, CBA3AHHOM C MOJIyYeHHUEM U U3yye-
HUEM TMPOTYIICHTOB, ONTUMH3AIUEH MUTATENBHBIX CPEJl M YCIOBUI KyJIbTUBUPOBAHUS,

IIOATOTOBKE HaquOﬁ JOKYMCHTAIINH,

OO6yuenne mno auciuiinHe «OCHOBBI OWOTEXHOJIOTMW» HANpaBJICHO Ha
dbopmMupoBaHre y 00yJaromuxcs CICTYIOMNUX KOMIICTECHITN:

Koa u HauMeHOBaHHe KOMIIEeTEHIUIHA I/IH)II/IKaTOpr JOCTHKCHUSA

KOMIIETCHIIUH

3Haer

0a30Bble MaTeMaTHUECKuE, (PU3NUECKHe,
(bU3NKO-XUMHUYECKHE, XUMUYECKHUE,
Ouosiornyeckre, MUKpoOHOJIOTHUeCKUe
METO/Ibl, IPUMEHsIEMbIE B OMOTEXHOJIOTHH
Ymeer

I10 3aJJaHHOM METOJINKE IPOBOJUTH

OIIK-7
SKCIICPUMCHTAJIbHBIC HUCCICIOBAaHUA u
HCIIBITAHUA oo 3aJJaHHOM
Ha6J'IIOI[eHI/I$I 1 U3MCPCHU

Crnocoben MIPOBONTH

MCTOOHMKC,

AKCIIEpUMEHTAIBHBIE NCCIIECOBAHMS U
WCTIBITaHsI, HAOJFOICHHSI U N3MEPEHHS,
0o0pabaTbIBaTh U HHTEPIPETUPOBATH
IKCTIEpUMEHTAIBHBIC JTaHHBIC

Baaaeer

OCHOBHBIMH METOJIaMH 3KCIIEPUMEHTAIIbHBIX
HICCIIENOBAHUN U UCHBITAHUH B
OHMOTEXHOJIOTUH

[TK-4 CriocoOeH K TOMCKY ¥ aHaJIU3y Hay4HO-
TEXHUYECKON MHPOPMALIUU 1 HHTEPIIPETALUN
pEe3yJIbTaTOB UCCIENOBAHMI

3Haer:
AKTYAJIbHYIO HOpPMAaTHUBHYIO JOKYMCHTAIIUIO B
CBOE 0051acTH, METO/Ibl aHAJIN3a HAyYHBIX




JTaHHBIX, IJJTAHUPOBAHUS M OPraHU3aLMH UC-
CJIeZIOBaHUM U pa3paboOTOK

Ymeer

MPUMEHATH aKTYaJIbHYI0 HOPMATUBHYIO
JIOKyMEHTALIUIO B CBOEH 00J1aCTH 3HAHUH,
0(OpPMIIATH pe3yJIbTaThl HAYYHO-
HCCIIE/I0BATEIbCKUX U OIBITHO-
KOHCTPYKTOPCKUX padoT

Baapeer:

HaBBbIKaMU pa3pabOTKH IIJIAHOB U
METOAMYECKHX IPOTrPaMM IPOBEIECHUS
UCCIJIEIOBaHMM, cOOpa U N3y4EeHMsI Hay4HO-
TEXHUYECKOH MH(OpMAIMH IO TEME
UCCIIeIOBaHUM U pa3pabOTOK, IPOBEICHUS
aHaJIM3a Hay4YHBIX JJAaHHBIX, PE3yJIbTaTOB
HKCIIEPUMEHTOB, TEOPETUUECKOr0 0000IIEHHS
HAaY4HbIX JaHHBIX, PC3YyJIbTATOB
IKCIIEPUMEHTOB M HaOJIFOIeHU I

[1K-6 Cnoco0en
OHUOTEXHOJIOTUYECKUE

IIPOBOAUTH
IIPOLIECCHI c
UCIIOJIb30BAHUEM KYJIBTYP MUKPOOPIaHU3MOB,
KJIETOYHBIX KYJIBTYP PACTEHUM U JKUBOTHBIX

3Haer

METO/BI OYYEHUS POTYKTOB
OMOTEXHOJIOIMH, CTIOCOOBI KYJIbTUBUPOBAHHUS
MHUKPOOPIaHU3MOB; ITPaBHJIa 3KCILTyaTalluu
OMOTEXHOJIOIHYECKOI0 000PY0BaHUS;
MeTOAbI PUIBTPALMH, Celapaluy,
HEHTPUPYTUPOBAHUS, OTCTAUBAHMUS,
GbIIoTanNM WM KOATYJISIIAN; XUMUYECKHE U
OMOXMMHUYECKHE METO/IbI OYMCTKH MPOAYKTA;
TpeOOBaHUs OXPAHbI TPYA;
TEXHOJIOTUIECKHE MHCTPYKIIUH 110
npousBoacTBy bAB

Ymeer

IIPOU3BOIUTH PabOTHI 110 Pa3MHOXKEHUIO U
BBIpAIMBAaHUIO IOCEBHOI'O MaTepuaia s
OMOTEXHOJIOIMYECKOro Mpoliecca MOTyueHHs
BAB; nmpousBoanTs 0TO00p 00pa3uoB
KYJIbTYypaJIbHOM KHUJIKOCTHU JJIS
OMOXUMHUYECKOTO U MUKPOOHOJIOTHIECKOTO
KOHTPOJISI; OCYIIECTBIISITh pa3/elieHne
KYJIbTYypPaJIbHOU KHUIKOCTA M OMOMACCHI
Pa3IMYHBIMI METOJJAMH; TPOU3BOIUTH
paboThI 10 pa3pyLIEHUIO KIETOYHON
000JI0YKH U BBIJICIIEHUIO [IEJIEBOTO MPOIYKTA
OMOTEXHOJIOIMYECKOTO IIPOU3BO/ICTBA;
PUMEHSTH SKCTPAKIIMOHHBIE U
MOHOOOMEHHBIE METO/IbI 111 OUUCTKH




L[EJIEBOT0 MPOJIyKTa OMOTEXHOJIOTHYECKOTO
MIPOM3BOJICTBA OT MpUMeceii; o0ecreurnBaTh
BBITMIOJTHEHHE MPOLECCOB I'PaHyJIMPOBAHMUS,
JIPKUPOBAHUS U TaOJICTUPOBAHMS TOTOBOM
MPOAYKIIUU

Baaneer

METOJIaMU KYyJIbTUBUPOBAHMUS
MUKPOOPIaHU3MOB-TIPOYLIEHTOB, KJIETOYHBIX
KYJbTYp )KUBOTHBIX M PACTCHUI; cenapauu
KyJbTYPaJIbHOM KUAKOCTU U OMOMACCHI ISt
MPOBEICHUS OMOTEXHOJIOTUIECKOTO
Ipolecca; BbIJICJICHUs TPOAYKTa OMOCHHTE3a
Y TIPOBEJICHUE OYUCTKH; MOJTyICHUS TOTOBOM
(dhopmbl (hEpMEHTHBIX MPEapaToB,
MPOOMOTHUKOB, TPEOUOTUKOB, JIEKAPCTBEHHBIX
CPEeICTB, BaKLMH, OOy 100peHHI

2.  MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHO NPOrpaMMbl

JlucuuiuinHa OTHOCUTCSL K 00s3aTeNIbHOM YacTh/4acT, (OPMUPYEMOI ydaCTHUKAMU
o0pa3oBaTeNnbHbIX OTHOIICHUHN O0510Ka b1 «lucuUIITUHBL (MOTYITN ).

Huctummmaa «OCHOBBI OMOTEXHOJIOTHUWY B3aUMOCBSI3aHa JIOTUYECKH U COICPKATCIBHO-

METOJIMICCKU CO CIICTYIOIIMMH TUCIUIUIMHAMY | nipakTukamu OOIT:

B ocnosnoti wvacmu 6azoeozo yuxna (b1.1):

Oprannyeckasi XUMUS

O611ast OM0IOTUS U MUKPOOHOJIOTUS

buoxumust

dusuka

[TpombIneHHass OUOTEXHOIOTHS

XuMust OMOJIOTUYECKU aKTHBHBIX BEIIECTB
B uacmu, oopmupyemoti yuacmnuxamu obpazosamenvHblx OMHOUEHUL

AHanuTHYECKas XUMUS U (PU3UKO-XUMUIESCKHE METOIBI aHATTN3a

NMMmyHOOMOTEXHOIOTUS
3HaHMsI, YMEHUS U HaBBIKU, CHOPMUPOBAHHBIE, HA TUCHUIUINHE «OCHOBBI OMOTEXHOIOTUNY, OYAYT
WCIONIb30BaHbl HAa TMOCIHEAYIOIIMX JTamax MpH MPOXOXKACHUHU Y4eOHOH, TPOU3BOICTBEHHOM,
MPEITUIUIOMHON TMPAKTUK, MOATOTOBKE BBIMYCKHON KBaTU(UKAIIMOHHOW pabOThl M H3y4YEHHUU
JUCHUATUIAH:

Ky.]'II)TI/IBI/IpOBaHI/Ie KJIE€TOK paCTeHI/Iﬁ H )KUBOTHBIX
OCHOBEBI pa3pa60T1<H JICKAPCTBCHHBIX CPEACTB
TexuHomorus MOJIYUCHU A OHMOTEXHOJIOTUYSCKUX MMpOAYKTOB

Metoab! cepTUPHUKAIMUA U KOHTPOJIS B OMOTEXHOJIOTMYECKOM ITpOIecce
KoHTpoib GnoTexHOI0rn4eckoi mpoayKIHH
Muxkpo6Hasi OMOTEeXHOIOTUsT

3. CrpykTypa ¥ cogepxaHue TUCHUIIIAHbBI

OO61ast TpyA0eMKOCTh IUCHHUIUIHMHBI cOcTaBisieT 4 3aueTHbIX(e) equHull(sl) (144 vaca), u3
HuX 36 yacoB JIeKLnH, 54 yaca 1abopaTopHble 3aHATHS U 36 yacoB camocTosTenbHas padora. [Ipu



M3Y4YEHUH AUCUUIIMHBI « OCHOBBI OMOTEXHOJOTHUNY» MPETyCMOTPEHO BBIOJIHEHHUE KYpPCOBOU

paboTHI.

3.1
(mo popmam oOyueHwHs)
3.1.1. Ounas popma oOyueHHS

Buabl yueOHoi#i padoThl M TPYA0E€MKOCTD

Ne . KoJymuecTBo CemecTpbl
Buj yueOHoii padoThl
n/n 4acoB
1 | AyautopHble 3aHSITHSI 90 4
B Tom uncne:
1.1 | Jlekuuu 36 36
1.2 | CemuHapcKue/IpakTUIECKUE 3aHATUS -
1.3 | JlaGopaTtopHbie 3aHITHS 54
2 | CamocrosiTenibHasi padoTa 54
B Tom uncne:
2.1 | IlogroroBka K 1aOOPaTOPHBIM 3aHATHIM
2.2 | IloaroroBka KypcoBoil pabOThI
3 | IpoMexyTOUHAsSI aTTECTALMSA
3auet/mud.3auer/FK3aMeH OK3aMeH
Hroro 90 90
3.2  TemaTuyeckuii IJIaH U3yYeHUs TUCHUILTHHBI
3.2.1. Ounas ¢popma 00ydeHus
TpyroeMkocTs, 4ac
AynutopHasi padora &
© 2 e os| 8 E
= = | § g §E8| £EE| E2
3 s T 2| &E| ES| g2¢
Ne Paznennl/TeMbl 2 =1 = 2 & & S| 28
2 <
n/n AUCIHUILTHHBI ) 202 €=z| &8 = :"
= @) § ST = X O =
= () =
2 > = =
g E 2 =
= 8, g
o
1 Paznen 1. Ompenenenue OUOTEXHOIO- 4 2 2
ruu. OCHOBHBIE HaNpaBJICHUS OHOTEX-
HOJIOTHH
1.1 | Tema 1.Kpatkuii ucropuueckuii ouepk 1 1 -
pa3BUTHS OMOTEXHOJIOTHH
1.2 | Tema 2.XapakTepucTHKa OCHOBHBIX 1 1 -
HarpaBJIeHUH OMOTEXHOIIOTUU
2. | OCHOBHBIE DJIEMEHTHI OMOTEXHOJIOTHYE- 6 4 4 4
CKHUX ITPOIIECCOB.
2.1 | buosnoruveckue 0ObEKTHI: TPOITYIICHTHI 1 1 -
OMOTEXHOJIOTMYECKHX MPOLIECCOB
2.2 | XapakTepHucTHKa CyocTpaToB: cy0- 1 1 -
crparsl I, II u III-ro nokonenuit




2.3

Arnmaparypa Juisi OHOTEeXHOJIOTHYSCKUX
nporieccoB. Knaccudukanus anmapaton
U1 hepMeHTaAITuN

2.4

[TpoxyKThl OMOTEXHOJIOTH: TIEPBUYHBIE
U BTOPUYHbBIE META0O0INUThI, OOMACCHI,
IPOAYKTHI OHMOTpaHCcHOpMAITIH

Paspgen 3. Ctagnu OMOTEXHOIOTHYE-
CKHX TPOIIECCOB

3.1

[IpendepmenTarmonnas craausi.

N

N

3.2

Cranus pepMeHTaIMK KaK OCHOBHAs
craaus. Kiaccudukanus nporecco
depmenTanuu.

3.3

[TocTdepmenTanmonHast cTajus:
CIIOCOOBI OT/ETIeHUsI OMoMace, OYUCTKU
IEJIEBBIX MPOTYKTOB.

Pasnen 4. Meronb! BbIIeTIEHUS U KYJIb-
TUBUPOBAHMS TIPOIYIICHTOB B OMOTEX-
HOJIOTHYECKHUX MPOIECCax

18

4.1

Metonbl  BBIACNEHUS ~ KYJbTYp U
TpeOOBaHMSA K MIPOMBIIIICHHBIM
mrTamMMaM. MeToasl  T'eHeTHYeCKOM
Tparchopmaru MIPOAYLIEHTOB:
MYTalluy U peKOMOUHAITHH.

4.2

3aKOHOMEPHOCTH pOCTa IIPOAYLIEHTOB B
3aMKHyTOM cucteme. KpuBas pocra.
OcobeHHOCTH pOcTa B Pa3IMYHBIX CTa-
JUSIX TIPOTYLIEHTOB MTPOKAPHUT, dyKa-
PHOT, MULIETHATBHBIX (hOpM, KII€TOY-
HBIX KYJIBTYp PACT€HHUH U )KUBOTHBIX.

12

4.3

HenpepriBHbie MIPOLIECCHI
KYJIbTUBUPOBAHHUS MIPO/IYLIEHTOB.
OcobeHHOCTH ITpolecca HENPEPHIBHOTO
KYJIbTUBUPOBAHUSL.

Pa3znen 5. Konrpons u ynpasnenue
OMOTEXHOJOTMYECKUMH MTPOIIecCaMu

10

5.1

OCHOBHBIE ITOKa3aTeIu OMOTEXHOJIOTH-
YECKUX MPOIIECCOB.

5.2

MeTo1bl NOBBIIEHUS YAECIBHON MPO-
JIYKTUBHOCTH Y CHUKEHUS HEMTPOTYK-
TUBHBIX 3aTpar.

Pa3gen 6. Ucnonn3oBanne Mmetabdo-
JM3Ma MUKPOOPTaHU3MOB B OMOTEXHO-
JIOTUYECKHX TpoIeccax

14

6.1

Hcnons3zoBanue OposkeHui B
OMOTEXHOJIOTHYECKHIX npoiieccax:
CIHUPTOBOE OpOXKEHHE, MOJIOYHOKUCIOE
Opo’keHue, MPOITMOHOBOKHUCIIOE
OposkeHHe, MacIsTHOKHUCII0e OpoKEeHHe.

6.2

Hcnonp3oBanne a3poOHBIX U aHARPOO-
HOTO JIBIXaHUS MUKPOOPTaHH3MOB B

10




OMOTEXHOJIOTMYECKHX Mporieccax. buo-
METAHOI'€HES.

7. | Pazmen 7. Marematnieckoe MOCIUPO- 20 4 16 4
BaHHE U ONTUMU3ALUSA OMOTEXHOJIOI M-
YECKHX MPOLIECCOB

7.1 | Mopaenu 3aBHCUMOCTH YI€JIbHON CKOPO- 10 2 8 2
CTH pOCTa OT KOHIIEHTpaluu cydcTpara
U TIPOAYKTa. ByJIeBbI MOJICIIN IS OTH-
CaHUsI HHTETPAJILHOTO COCTOSIHUS OHO-
TEXHOJOTMYECKOM CHCTEMBEI.

7.2 | OntuMusanus GMOTEXHOIOINYECKUX 10 2 8 2
npoteccoB ¢pepmenTtarmu. [lnanuposa-
HHUE 0JHO(AKTOPHBIX U MHOTO(AKTOP-
HBIX DKCICPUMEHTOB.

8. | Pa3znmen 8. KileTOUHBIE TEXHOJIOTHU. 2 2 - 4
KynbpTuBHpOBaHUE KJIETOK )KUBOTHBIX U
pacreHuii

8.1 | KynbTyphl KJIETOK U TKaHEH )KUBOTHBIX 1 1 - 2
KaK IPOYIEHThI OMOTEXHOJIOTHH.

8.2 | KynbTypbl KJICTOK U TKAHEH JKUBOTHBIX 1 1 - 2

B OMOTEXHOJIOTHH.

9. | Paznmen 9. HoBelitme MeTObI B pa3Bu- 2 2 - 4
THH OMoTexHoIoruu. JlocTmkenus 6uo-
TEXHOJIOTUH B PA3JIMYHBIX TPAKTHYEC-
CKHX 00JacTsax

9.1 | Bo3MOXXHOCTH T€HETHYECKOMN NHIKEHE- 1 1 - 2
pPHUH B CO3JITaHUU MPOIYIICHTOB.
9.2 | CoBpeMeHHbBIC TOCTHXKEHHS B 00JIaCTH 1 1 - 2

HCIIOJIb30BAaHMS OMOTEXHOJIOTHIA.

Hroro | 108 36 54 36

3 ConeprxaHue TUCHUILIMHBI

JJist u3y4eHus CTyIeHTaM O9HOM (popMBI 00yUEHHUS Ha BTOPOM KypCe B 4eTBEPTOM CEMECTpe
BbIeNsieTcsl 4 3adeTHble equHUIBL, T.e. 144 akagemudyeckux uaca (M3 HUX 54 dacoB —
caMoCTOsITeNIbHAsT paboTa CTYJACHTOB). 4 ceMecTp: JieKIMH — 2 dvaca B Hemenmo (36 dacos),
nabopaTopHbie paboThl — 4 yaca B Henenmo (54 daca), popma KOHTpOIS — dK3aMeH. AYyJIUTOPHbBIE
3aHATHS TPOBOJATCS B BHUAC JICKIMOHHBIX 3aHATHH C OOYyYarOIIMMHCS, KOTOpBIC 3apaHee
MIPEIBAPUTEIIEHO 3HAKOMSTCS C MaTepUaOM C HCIIOJb30BAaHHEM PEKOMEHIyeMOW JIMTEepPaTypou.
JlaGoparopHble 3aHATHS MPOBOJATCS B JlabopaTopuu OuotexHonoruu. [Ipu mpoBeneHun 3aHATHI
CTYJEHTBI TOTOBSITCSI C UCIOJIB30BAHUEM COOTBETCTBYIOIIEH METOUYECKON JIUTEPATYPOH.

JlaGoparopHble 3aHATHS MpoOBOAATCA B jaboparopuu OmorexHosnoruu. [Ipm mpoeaenun
3aHSTUNA CTYJIEHTHI TOTOBSITCS C UCIOJIB30BAHUEM COOTBETCTBYIOIIEH METOUYECKON JTUTEPATYPOH.

Pa3nen 1. Onpenenenne 6morexHosiorun. OCHoOBHbIe HANIPABJIeHUs OMOTEXHOJIOTHH
MaTepI/IaJ'I TEMBI BKIIIOYACT ONIPCACICHNEC TCPMHUHA ((6I/IOTeXHOHOFI/I${)), BO3HHMKHOBCHHEC HAYKHU
u orpacneil 6morexHosoruu. OcoOEHHOCTH pPa3BUTUS OUMOTEXHOJOTMU B SMIUPHUUYECKUH,
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ATHUOJIOTHYECKUN M OMOTeXHWYECKUM meprobl. HoBelmmii mepro pa3BUTHS OMOTEXHOJOTHH.
OcHOBHBIE TIOJIOKEHUS TPOOIEMBI pa3BUTHs OroTexHONOTHH B PD.

OcHoBHble HampaBieHus 6norexHosioruu. [IporpamMmma pa3Butus OuorexxHonoruu B Poccun.
ens u 3amaun KoMriekcHoM mporpaMMebl pa3BuTHs OnoTexHosoruii B Poccuiickoit @eaeparum.

Pa3gen 2. OcHOBHBIE J1eMeHThI MOTEXHOJI0THYeCKUX npoueccoB. buosornyeckue
00beKTHI, CYyOCTPAThI, ANNAPATHI

[IpoayneHThl OMOTEXHOIOTUYECKUX IMPOIECCOB: MPOKAPUOTHI, IYKAPUOTHI, (epMEHTHBIC
npemapaTsl, KyJbTyphl KIETOK U TKaHEH pacTeHUH M )KUBOTHBIX. [IpenMyIiecTBO MUKPOOPTaHU3MOB
B OMOTEXHOJIOTHYECKHX Tporeccax. OCHOBHBIC XapaKTEPUCTHKH MUKPOOPTaHU3MOB, HCIIOJIb3yEMbIX
B OHMOTEXHOJOTMYECKHX Mpoleccax. XapaKTepUCTUKa KyJIbTYp KIETOK pacTeHuH s
OMOTEXHOJIOTHYECKUX TMporeccoB. [lomydeHune TMONE3HBIX MPOAYKTOB C  HCIOJIb30BAHUEM
CYCIIEH3MOHHBIX KYJIbTYp KJIETOK M TKaHeH pacTeHHil. XapaKTepUCTUKA KyJIbTYyp KJIETOK KHUBOTHBIX,
UCIOJIb3YEMBIX B OMOTEXHOIOTHSIX.

Cy6ctpatsl ouotexnonoruu: I, I, 1l1l-ro mokonenunii. OcobeHHOCTH OUOTEXHOIOTUI Ha
cyoctparax III-ro mokoseHusI.

Amnmnaparypa ans OMOTeXHOJOTHYeCKHX mpoiieccoB. Knaccudukanus anmnaparoB JUist
dbepMeHTanuu 1o crnoco0y nmoaayu suepruu: anmnapatel @I -tuna, XK -tuna, ®IK -tuna.

XapakTepHucTuka MPOAYKTOB OMOTEXHOJIOTHI: NMEPBUYHBIC U BTOPHYHBIC METAOOIHTEHI,
OroMacchl, IPOAYKTHI OMOOKHUCIIEHUS U OUOTpaHchOpMaLIUi.

Pasznen 3. Ctaguu OMOTEXHOJOTHYECKHUX MPOIECCOB

I'maBHass u BcromoratenbHble cTaguu. OCOOCHHOCTH MPOBEACHHSI pabOT Ha PA3IUYHBIX
cTaausx OuoTexHojoruyeckoro mpoiecca. [Ipendepmentannonnas cragus. Craausa GepMeHTannu
Kak ocHOBHas craaus. Kiaccudukanuss mporeccoB (QepMeHTaIliu 10 KOHEYHOMY IIEJIEBOMY
IIPOAYKTY, (1)336, M0 OTHOUICHHUIO K ACCITUKEC, IO OTHOMICHHIO K MPOAYHCHTaM, K KHCJIOPOAY U
OpraHM3aliy Mpolecca.

[TocrdepmenTaliionHass cTtagusi: CHOCOOBI OTAENEHHS Ouomacc, OYHCTKH IEJEBBIX
MIPOJYKTOB.

Pasnen 4. Meroabl BblleJIeHUs] M KYJIbTHBHPOBAHHSA NPOAYLEHTOB B 0HOTEXHOJIOTHYECKHX
npoueccax

[Touck, BeIEIEHNE U CKPUHUHT MIPUPOJHBIX IITAMMOB JUIsl OMOTEXHOIOTHUA. MeTo bl
BBIJICICHUSI KYJIbTYp M TpeOOBaHHMS K TPOMBIIUIEHHBIM IITaMMaM. MeToAbl T'€HETHYECKOM
TpaHchopMaluy IPOITYLIEHTOB: MyTallUU U PEKOMOMHAINH.

3aKOHOMEPHOCTH poOcCTa TMPOAYLEHTOB B 3aMKHYTOM cucreme. KpuBas pocra.
OcobeHHOCTH pocTa B PA3MUYHBIX CTaAUAX MPOJIYLEHTOB MPOKAPUT, SYKAPHOT, MHIEIHAIBHBIX
GbopM, KIETOYHBIX KYJIbTYp pacTeHUl M KHUBOTHbIX. I[IpuHLMIBI coKpaimieHusi nar-¢asbl.
HenpepriBHbIe Mpoliecchl KyJIbTUBUPOBaHUS MPoaAyLHeHTOB. OCOOEHHOCTH Ipoliecca HEMPEPHIBHOTO
KYJbTUBUPOBAHHUS: MPEUMYLIECTBA U HEAOCTATKH B CPaBHEHHH C NMEPUOJMYECKHUMH IPOLECCAMH.
OcHOBHBIE NIOKa3aTeIN OMOTEXHOJIOIMYECKHX POLIECCOB.

Pa3jnen 5. KourpoJsib u ynpapjieHue 6M0TeXHOJIOTHYECKMMHU MPOLECCaMu
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OcHoBHbIE MOKa3aTeln OMOTEXHOJIOTMYECKUX IMPOIECCOB: ynAeabHas CKOPOCTh pocTa M
yAenbHas MPOIYKTUBHOCTh MPOAYLUEHTOB. OKOHOMHUYeCKUU Kkoddduuuent. HempomaykTusHbIE
3aTparbl. MeTO bl MOBBIIICHUS yI€TbHON IPOYKTUBHOCTH U CHUKEHUSI HEMTPOIYKTUBHBIX 3aTparT.

MuKpoOHOIOTHYECKUH KOHTPOJIb IPEANPUATHN OHOTEXHOJI0THH. OCHOBBI OMOJIOTHYECKOM
0€30MacHOCTH OMOTEXHOJIOTMYECKUX IPOU3BOJICTB: MHUKPOOHOJIIOTMYECKUE, METUIIMHCKUE,
JKOJIOTUYECKHUE. NHxeHepHO-TEXHOJIO0TNYECKOe obecrieyeHne 0e3omacHoOCTH
OMOTEXHOIOTHUECKUX TIPOU3BOICTB.

Pa3nen 6. Ucnoib3oBaHMe MeTA00/IM3Ma MEHKPOOPTAaHM3MOB B OMOTEXHOJIOTMYECKHUX MPO-
meccax

MeTtaboau3M  MHUKPOOPTaHU3MOB, IPOLECCHl  Karaboim3ma  OpoXKeHWE,  JIbIXaHHeE,
dotodochopunurposanue. OmnpeneneHue OpoxxeHus, TUIBI Opoxenuii, Vicnonp3oBanue OposkeHU
B OMOTEXHOJIOTHYECKUX IMPOIECCax: CIHMPTOBOEC OpOXKEHUE, MOJIOYHOKHUCIOE OpOKeHHeE,
MPOITMOHOBOKHUCIIOE OPOKEHUE, MACIISTHOKHCIIOE OpOXKEHHUE.

Hcnonp3oBanue a3poOHBIX M aHAIPOOHOTO JBIXaHUSI MUKPOOPTaHU3MOB B OMOTEXHOJIOTUYECKUX
nporeccax. [lorHOe U HENOJIHOE a3pOOHOE JBIXaHUE: MOJYYCHUE YKCYCHOW W JIMMOHHOHM KHCIIOT.
KapOonarHoe apIxanue, HCIOIB30BaHUE JUTS MTOTyYeHHs OMorasa, myTH 00pa3oBaHUs METaHa.

Pa3zjnen 7. MaTemaTnueckoe MoieJIMPOBaHHE U ONITHMH3ANMSI OHOTEXHOJIOTHYECKHX MPO-
1eccoB

OcHOBHBIE HAMpaBJICHUs] MOJEIMPOBAHMS TPOIECCOB. TpeboBaHUs, TPEABIBISIEMBbIE K
MaTeMaTUYeCKUM  MOJEIsIM B  OHMOTEXHOJOTHMU. bBJOYHBIE TPUHIUII ~ MaTEeMaTHYECKOTO
MOJICJIMPOBAHUS OMOTEXHOJIOTHYECKUX CUCTEM. MOJIe/H 3aBUCUMOCTH yIeTTbHON CKOPOCTH POCTA OT
KOHIIGHTpAllUU CyOCTpaTa U MpoayKTa. bysieBsl Moenu Jijisi OMUCAaHUSI UHTETPATIbHOTO COCTOSTHUS
OHMOTEXHOJIOTUYECKOM CHCTEMEI. Kunernueckne W MakpOKMHETHYECKHE  MOJEIH
OMOTEXHOJIOTHUECKUX MPOIIECCOB.

OntuMmzanus 1 MacmTabupoBaHue OMOTEXHOJOTUUECKHUX MPOIECCOB: eI ONTUMM3AIUU
OMOTEXHOJIOTHYECKUX TMPOIECCOB. 3a/1aud M MapaMeTphl JJIsi ONTUMHU3AIUH OMOTEXHOJOTUUYECKUX
nporeccoB. [lpuHnumel u  MeTOnbl MacimTaOupoBaHus OuotexHosoruil. I[lmanupoBanue
OKCIIEPUMEHTOB OMOTEXHOJIOTHYECKUX TMPOIECCOB. 3aJaud MaTEMaTHYECKOTO ITUTAaHUPOBAHMS
AKCIIEPUMEHTOB.

Pa3gen 8. Kiierounsie TexHosiornu. Ky ibTHBHPOBaHMe KJIETOK ;KUBOTHBIX U PacTeHMil

3HaueHue KyJIbTyp KIETOK JKMBOTHBIX Kak IMPOAYIEHTOB OuoTexHonoruu. KpaTkuit
HCTOPUYECKHI OYepK KyJIbTHBUPOBAHMS KIIETOK >KMBOTHBIX. BBeleHHE KJIETOK B KYyJIbTYpYy, UX
MIPOUCXOXKACHHUE U CBOMCTBA. DTambl BEACTICHUS KJICTOYHBIX KYIBTYp U JTUHUH.

XapakTepucTUKa PacTUTEIBHBIX OOBEKTOB, HMCIOJIB3YEeMBIX B OuoTexHojoruu. Hcropwust
KJIETOYHOW WH)XeHepUH pacTeHuid. OCHOBHBIC MPUHIIUIBI KYJIbTUBUPOBAHHS KIETOK M TKaHEH
BBICIIUX pacTeHuil. M3omupoBaHHBIE MTPOTOIIACTHI: YCIOBUA W Ienu nonydeHus. [lomydenue
KyJIbTHBUPYEMBIX TKaHEH pacTeHuil: kamrycorene3. CyClneH3uOHHbIE KYIbTYPhl KIETOK pacTEeHUH,
0COOEHHOCTH U CBOKMCTBA.
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Pa3nen 9. HoBeiimue MeTobl B pa3BUTHH OMOTEeXHOJI0THH. JlocTHKEHUSsI OMOTEXHOJIOTHH
B Pa3JIMYHBIX NPAKTHYECKHUX 00/1aCTAX

B03MOXHOCTH F€HETUYECKOM MHKEHEPUH B CO3AAHUHU NTPOIYLICHTOB. [ eHeTHYeCKrEe METO b
CO3JIaHMsl IUTAaMMOB-TIPOJYLIEHTOB JJIsi OMOTEXHOJOIMH: METOJbl TpaHC(HOpPMALMU  KIIETOK.
[TpuHIMIIBI TEHETUYECKON MAHUIYJISLMU KIETOK. bakTepuanbHas TpaHchopMarius.

Hogeliimume meroibl 6MoTexHOoI0ruu. KitroueBble TEXHOIOIMH, UCII0JIb3YyEMbIE B IPOTEOMHUKE.
[MocTTpancnsaumonnsie MoaupuKauu 0enkoB. MeTaHOMHUKA.

TexHosorus Hokayta reHOB. COBpEMEHHBIE JOCTM)KEHHS B 00JACTH HMCIOJb30BaHUS

OMOTEXHOJIOTUH.

3.3 TemaTuka CeMHHAPCKUX/MPAKTHYECKHUX U JJA00PATOPHBIX 3aHATHI

3.4.1. CemuHapCKHe/MPAKTHUECKHUE 3aHSATHS
Cemunapckue 3anamusl y4eOHbiM NAAHOM He NPe0yCMOMpeHbl

3.4.2. JlabopaTopHbIe 3aHATHS

Tema 1. OcHoBHBIE 211eMEHTBI GHOTEXHOJIOIUYECKUX MPOIIECCOB: METOIBI ONPEIEEHHS
MOKa3aTesie pocTa MPOKAPUOT M OJJHOKJIETOUYHBIX YKApUOT — JPOMKKEBBIX IprOOB (2 yaca).

Tema 2. Craguu OMOTEXHOJIOTMYECKOr0 MPoLecca: METO bl MOATOTOBKY MUTATENIBHBIX CPeJl
U3 TBEPJBIX M KUAKHX CyOCcTpaToB. [10Ar0TOBKA SJIEKTUBHBIX CPEJ ISl XEMOOPTaHOTeTepOTPO(dOB,
(dhoToaBTOoTpOdO M, a30TPHUKCATOPOB (2 Yaca).

Tema 3. KynsTuBHupoBanue npoyneHToB npokapuot E.coli u Bacillus subtilis B sxumaxoii
CpeZie B pa3IMuHBIX peKUMax MepeMenInBanms. MeToab! onpeieNeHus: YUCICHHOCTH ITOCEBOM Ha
TBEpAbIE Cpelibl, CIEKTPOOTOMETpHUECKHU (6 YacoB).

Tema 4. KynbTuBUpOBaHUE MPOIYIICHTOB dyKapuOT Saccharomyces cerevisiae B uIKoi
CpeZie B pa3IMYHBIX PEKUMAX EepEeMEINBaHUA. MeTO b OTIPEACTICHHUS YUCICHHOCTH JPOKIKEBBIX
rpuboB. (4 yaca)

Tema 5. CniocoOsl oTaeseHNs OromMacc IpOoAYLEHTOB IPOKAPHOT U 3YKapHOT,
LHEHTpUPYTHpOBaHUE, 3aMOpaXUBaHUE, CylIKa. (2 yaca).

Tema 6. M3ydyeHne 3akOHOMEPHOCTH POCTa JAPOXIKEBBIX TPUOOB B 3aMKHYTON CHCTEME.
Omnpenenenue ¢a3 pocra. [ToctpoeHne KpuBOi pocTa NPOAYLIEHTOB Ha Pa3IMYHbIX CyOCcTpaTax
yriaepoja u azoTta. (8 yaca).

Tema 7. TBepnoda3znas GpepMeHTaIMs MULIETHATBHBIX (POPM MUKPOOPTaHU3MOB!
KyJIbTHBHPOBaHKE IIPOMBIIIIICHHBIX MPOAYIIeHTOB Trametes versicolor u Laetiporus sulphureus
MIPOAYLIEHTOB reTePOrJIMKaHOB U KapOoTHHOMI0B. [lomyueHne 6rnomace, BblJIeNeHUE 1IETEBbIX
MIPOJIYKTOB. (8 yacos).

Tema 8. Mcnonp3oBanue OposkeHui B OMOTEXHOJIIOTHYECKUX Ipolieccax: MOCTaHOBKA CITUP-
TOBOTO U MAaCJISTHOKUCIIOTO OpOXKeHMI. AHAIN3 TIPOIYKTOB OpokeHus (4 yaca).

Tema 9. M3ydyeHue mporeccoB HETOIHBIX a3POOHBIX OKHCICHUN: TPOBEACHUE KYJIbTUBUPO-
BaHMs MPOJIyIIeHTa YKCYCHO# kuciotel Gluconacetobacter hansenii u mumonHoi kuciaoTe Candida
lypolitica (4 yaca).

Tema 10. 3yueHnne nokazareneil yaeIbHON CKOPOCTH pOCTa MPOJYLEHTOB HA Pa3IMYHBIX
cyOcTparax ais noiaydeHus moaesneir Moo, Ilepra u Mepycanumckoro. [IpoBenenue ananumza u
MTOCTPOEHUE MOJIeNIeH. (8 YacoB).

Tema 11. OnTuMu3anus NUTaTEILHON CPebl IS MOTy4YeHUsI OMOMAcChl MULIEHS TIPOAY-
nentoB Trametes versicolor u Laetiporus sulphureus o miany ogHO(GaKTOpHOTO SKCIIEPUMEHTA
IIpU KUAKO(A3HOM CTallMOHAPHOM KyJbTHBHpoBaHUU. [loctpoenue monenu ["aycca-3eitnens (4
qaca).
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Tema 12. OnruMu3anus MUTATEILHON CPEbI TS TOIyUYeHHsT OnomMacchl Saccharomyces

cerevisiae mpu KyJIbTUBHPOBAHMH Ha KUKOW MUTATEIILHON CPE/ie B YCIOBUSIX MEPEMEIIUBAHUS.
[TocTpoenue maana noJIHOro MHOTO(aKTOPHOTO SKCIEPUMEHTA, MTOTyYSeHHE MOJIEIH U €€ perpeccu-
OHHBIN aHau3 (6 YacoB).

~No

10.

11.
12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

3.4 TemaTruka KypcoBbIX NIPOEKTOB (KYpPCOBBIX padoT)

broTexHOI0THs IMMOHHON KMCIIOTBI: TEXHOJIOIMYECKas CXeMa, IPOLYLICHTHI, IPAKTUYECKOE
IIPUMEHEHHUE

Buotexnonorus antuOnoTnka rpamMunuanHa C: TEXHOJOTHYECKAsh CXeMa,  MPOAYLEHTHI,
IIPAKTUYECKOE IPUMEHEHUE

BuoTexHonorus aHTHOMOTHKA MOJTMMHUKCHHA: TEXHOJIOTUYECKAsk CXeMa. IPOTYLIEHTHI, ITPaK-
TUYECKOE IPUMEHEHHUE

buotexHonorus aHTHOMOTHKA HU3UHA: TEXHOJIOTHYECKAasl CXeMa, NMPOIYLEHThI, IpaKkTuye-
CKO€ IIPUMEHEHHUE.

buoTtexHoorust aHTHOMOTHKA XJIOPTETPALUKINHA: MPOAYLEHTHI, IPAKTUYECKOE IIPUMEHE-
HUE.

buorexHonorust anTHOMOTHKA 11e(haIOCTIOPHHA: TTPOILYLIEHTHI, MPAKTUIECKOE MTPUMEHEHHE.
bruorexHoorus nony4deHust BuTamMmuHa Bi2: IpoayLeHTsl, IpaKTH4eCKOe IPUMEHEHHE.
bruorexHonorus Butamuna B2: TexHOIOrHYeCKas cxema, NpOLyLEHThI, IPAKTUUECKOE IIPUME-
HEHHE.

buotexnonorus nonyuenus BuTamuHa D: TexHonoruueckas cxema npoayLeHThl, IpaKTuie-
CKO€E IPUMEHEHHUE.

broTexXHOIJIOrHs NTyTaMUHOBOM KUCIIOTHI: TEXHOJIOTMYECKAs CXeMa POAYLICHTHI, IPAKTHYe-
CKO€E IIPUMEHEHHUE.

BrorexHoI0THS aMUHOKHCIIOTHI TpUINITO(aHa: MPOAYIEHTHI, IPAKTUIECKOE TPUMEHEHHE.
Mukpo61oIorn4eckuii CHHTE3 U OMOTEXHOIOTUs (DEPMEHTHOIO Ipernapara aMUIOCyOTH-
JMHA.

Mukpobuonoruueckuii cuHTe3 U OMOTEXHOIOTUs (EPMEHTHOIO Ipernapara IpoTocyOoTH-
JHHA.

buortexHo0r1s NMoTyyeHus: CKIEPOrIMKaHOB: MPOIYLIEHTbI, HCTOUHUKH CyOcTpaTa
buoTtexHONOrMs 3TaHONA HA Caxapo- U KPaxMaJOCOAEPIKAIIEM CBIPbE: TEXHOIOIMYECKas
cXxema, POAYLIEHTHI

broTexHONOrMs 3TaHOIIa Ha LEIII0I030COAEPKAIEM ChIpbe: TeXHONIOrnuecKas cxema, npo-
IYLICHTBI, IPUMEHEHUE

buorexHonorus 6uomMacc nexkapckux Apoxokel: TexHomoruueckas cxema MpoayLEeHTHI,
MIPaKTUYECKOE IPUMEHEHUE.

buortexHonorus 6uoMacc KOpMOBBIX JApoxxkeil: TexHonornueckas cxema MpoIyLEeHTHI,
[IPaKTUYECKOE IPUMEHEHNE

buoTtexHonorust GMOMHCEKTUIIUAOB: TEXHOJIOTMUYECKasi CXeMa MPOJIyLIeHTHI, TPAaKTUYECKOe
IIPUMEHEHHE

buotexnonorust 6MO0GyHrMIUIOB: TEXHOJIOTUYECKAsT CXeMa, MPOAYLEHTHI, TPAKTHIECKOE
IIPUMEHEHHE

buoTtexHonorust MUKpoOHOIOTHYECKUX NTPENapaToB OMOpeMeInalliy TOYB OT HEPTAHBIX 3a-
TPSI3HEHUI: TEXHOJIOTHYECKAs CXEMa, IIPOIYLICHTHI.

BuotexHnonorus OyraHona Ha KpaxMmajocoJepKalleM U IeJUTI0JI030COIEPKAIEM ChIphe:
TEXHOJIOTMYECKasl CXema, MPOAYLIEHTHI

broTexHO0JI0rUs YKCYCHOM KMCIIOTBI: TEXHOJIOTUYECKAs CXEMA, IPOAYLIEHTHI, IPAaKTUYECKOe
IIPUMEHEHHE

broTexXHOJI0r1s MOJIOYHOM KUCIIOTBI: TEXHOJIOTUYECKAs CXEMA, IPOAYLIEHTHI, IIPAKTUYECKOE
IIPUMEHEHHE
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25. buotexHoI0THsI OUTIOIMMEPOB JIEBaHa U JICKCTPaHa: TEXHOJIOTUYECKast CXeMa, TPOAYIICHTHI,
NPaKTUYECKOE IPUMECHEHUE

26. buotexHonorus 0aKTepruaIbHOM LEJUTIOI03bI: TEXHOJIOTHYecKast CXeMa, MPOYLEHTHI, Ipak-
TUYECKOE TPUMCHEHHE

27. BUOTEeXHOIOTH MOJMOKCHOYTHPATA: TEXHOJIOTHUECKAs CXeMa, MPOYLIEHTHI, TPAaKTHYEeCKOe
pPUMCHEHHE

28. TexHomoruveckas cxema Iory4eHne Onoraza OqHOCTaAMIMHBIM CIIOCOOOM: TTPOTYIICHTHI, HC-
MI0JIb30BaHHE

29. TexHonoruveckas cxema Moy4eHne Ouorasa IByXCcTaJuitHbIM CIIOCOOOM: IIPOTYIIEHTHI, UC-
NI0JIb30BaHHE

30. buotexuonorus 6uomaccel HOTOTPOPHBIX MPOTYIIEHTOB: TEXHOJIOTHIECKAs CXeMa, MPOJIY-
IEHTHI, TPAKTUYCCKOE IIPUMECHEHHUE

4, Y4yeOHo-MeTOAMYECKOE U MH(OPMAIIMOHHOE O00ecTieyeHue
41 4.1 HopmatuBHble 1okyMeHTbI 1 'OCTBbI

1. I'OCT P 57079-2016: buorexnonoruu. HanimonanbHsiii ctangapt Poccuiickoit denepariuu.
Knaccudukanus duorexnonorndeckoit nmpoaykuuu. Jlata BBenenns 2017.05.01. — 23 c.

2, TOCT P 57095-2016. HanmoHansHBIN cTaHmapT poccuiickoit ¢emepanuu. OOmue mpaBuia

OIICHKH (ITOATBEPIKICHUS) COOTBETCTBUS 000pYA0BaHUS, IPUMEHSIEMOT0 B chepe OMOTEXHOIOTHH.

okc 01.020. - 12 c.
2. I'OCTP UCO 20387— 2021. buorexunonoruss BUOBAHKWHI O6mue Tpedoanms. OKC

07.080.-40 c.

4.2 OcHoBHasi IUTEPaTYypa

1. O6mtas 6uorexnonorus: yueonuk/ B.B. Pesun, H.A. AteiksH, E.B. JIuscbkuna [u ap.] mon
o6m1. Pen. A.W. Mupomraukosa. — 3-¢ u3a. Jlomn. U nepepad. — Capanck, 2019. — 416 c.

2. bez6oponos A.M., Keecutanze I'.J1. MukpoGuonorunueckuii cunres. — CII0.: [Ipocnext
Hayku, 2011, - 140 c.

3. buorexnonorus /Tlox pea. B.A. Konomssuoit, M.A. CamotpyeBoit  M3a-8o TODTAP.
2020. — 384 c.

4. buprokoB B.B. OcHoBbl mpomsbinuieHHON Ouotexnonoruu/ B.B. buprokos. M.: KonocC.

2004. — 296 c.
S. Bapdonomees C.JI. buorexnonorus. Kunernueckne 0oCHOBBI MUKPOOHOJIOTHYECKUX
npoueccos/ C.JI. Bapdonomees, C.B. Kamoxusbiii. M.: Beicur. mik., 1990. — 296 c.
6. I'muk b. Monexynsapnas 6uorexnonorus. [Ipunnuns u npumenenue/ b. I'nmuk, Jx.
[TacTepnak. — M.: Mup, 2002. — 465 c.
7. ['opnenko, B.A. Hayunsie ocHoBbl 6notexnonoruu. Y. I. Hanorexnonoruu B 0uoo-

ruu / B.A. Tl'opnenko, H.M. Kyty3osa, C.K. Ilstyauna. M.: [Ipometeit, 2013. — 262 c. Pexum
noctyna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=240486

8. Kumynés 1U.®. OOmas u MoneKyJsipHas TeHEeTHKa : yuyeOHoe 1mocodue i By30B /
N.®. Kumynés— HoBocubupck: Cubupckoe yHUBEPCUTETCKOE U3aTenbeTBo, 2017. — 480 €. —
Tekcr : anextponnsiii / IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/65279.html

9. Muxkpobuosnorus: Teopus U npaktuka. B 2 4. Yacts 2 : yueOHMK 11 OakanaBpuara U
maructpatypsl / A. U. Herpycos, 1. b. KotoBa. — M .: U3garensctBo FOpaiit, 2018. — 332 c. —
Cepus : bakanaBp u Maructp. AKageMU4ecKuii Kypc.

10. [IImun P. HarnsiHas GMoTeXHOMOTHS U TeHeTHuecKkas nixenepus / P. [lImun ; ep. ¢



http://biblioclub.ru/index.php?page=book&id=240486
https://www.iprbookshop.ru/65279.html
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HeM. — 3-e u3n. — M. : Jlaboparopus 3nanmii, 2019. — 324 c.

4.3. JlonmoJIHUTeIbHAsS JUTepaTypa

1. Bonogra T.I'. buorexunonorust / T. I'. Bonosa. — HoBocubupck: M3a-so Cubupckoro
otnenenus Poccuiickoil Akanemun Hayk, 1999. — 252 c.
2. Cmonsies, B.I1., [Tnomko, E.A. OcHoBBI OnoTexHooruu. Hayunsie oCHOBBI OMOTEX-

Hosioruu: ydeOHoe mocobue [DnexTponusiii pecypc]/B.I1.Cnronsie.- Cankr-IleTepOyprekuii rocy-
JTapCTBEHHBIH JIecoTeXHUYeCcKuii yHuBepcuteT, 2012.- 112¢.- URL :https://e.lanbook.com/book/4531

3. Tuxonos, I'.Il. OcuoBsl 6uorexuonoruu / I'.I1. Tuxonos, 1.A. Munaesa. — M.: Anb-
taup : MI'ABT, 2009. — 133 c. : URL.: http://biblioclub.ru/index.php?page=book&id=430056

4, Lemmbanenko, H.B. buotexunonorus / H.B. I{pimbanenko. Cankr-IletepOypr : PITIY
M. A. . I'epuena, 2011. - 4. 1. - 128 C. URL:

http://biblioclub.ru/index.php?page=book&id=428265

4.4. TMepedens pecypcoB HH(POPMANHOHHO-TEJEKOMMYHHKAIIMOHHOI ceTn « AHTEpHETY,
He00XO0AUMBIX I OCBOCHM S UCHUILIMHBI (MOXYJIA)

YHuBepcalbHbIE:

DNeKTpOHHBIE 00pa30BaTENbHBIE PEeCypChl MO AUCHUILTUHE «OCHOBBI OMOTEXHOJIIOTHUNY:
https://online.mospolytech.ru/course/view.php?id=9440

4.5. JluneH3WOHHOE ¥ CBOOOIHO PAacCHpPOCTPaHsieMoe MPOrpaMMHOe odecriedeHne

46. CoBpeMeHnHble mnpodeccHOHAIbHBIE 0a3bl JAHHBIX M HMH(OPMALMOHHBbIE

CIIPABOYHbIE CUCTEMbI

www.elibrary.ru — Hay4Has 3yieKTpoHHAs OHOIHOTEKa

http://www1.fips.ru/wps/wcm/connect/content_ru/ru - POCITATEHT

3. http://patft.uspto.gov/ - United States Patent and Trademark Office Becrinarnas narentHas
0aza.

4. www.molbiol.ru - Y4eOuuku, HayuHble MOHOTpaduu, 0030pbI, TaOOPATOPHBIC MPAKTH-
KyMBI B CBOOOZHOM JIOCTYTI€ Ha CaliTe MPAKTHYECKON MOJIEKYJISIPHOW OMOJIOTHH.

5. www.scopus.com (Scopus) — eauHas pedepaTuBHas U HayKOMETpUUecKas 0a3a JaHHBIX
(uHzIekc uuTUpoBaHus) (noctyn B Oubnuorexke MAMMUN)

6. www.scincedirect.com/ (ApxuBHBIE KOJUICKIIMH KypHaiIoB u3aarenscrBa Elsevier) — ap-
XUBHBIE KOJUICKIIMM Pa3IMYHBIX TeMaTHk, B ToM uucie Biochemistry, Engineering and
Technology.

7. http://www.fp7-bio.ru - HKT «Buorexsonorum»

8. http://cyberleninka.ru/article/c/biotehnologiya - mayunast snekrponnas 6ubnmorexa «KU-
BEPJIEHMHKA»

9. http://www.springerprotocols.com/ - goctym k 6a3ze maHHbIX SpringerLink

10. http://grebennikon.ru/ - snexrponnas 6udonorexa Grebennicon

11. http://login.webofknowledge.com/ - pecypcsr Ha maardopme Web of Knowledge

N

o. MarepuajibHO-TEXHHYECKOE o0ecreyeHue

Jlexumonnas ayautopus kKadenpel «Xumbuorex» ABS5504. (115280, r. Mocksa, yiI.
ABro3aBozckas, . 16 ctp. 1 (kopmyc 5)), obopyaoBaHHas: CTOJIBI y4eOHbIE CO CKaMbsIMH,
ayJUTOpHAs 10CKa, MyJIbTUMEIUMHBIN KOMILIEKC (IEpEHOCHOM MpoeKTop, HOyTOYK). Pabouee mecTo
IIpenojaBaTess: CToJ, CTYJI.


https://e.lanbook.com/book/45315#book_name
https://e.lanbook.com/book/45315#book_name
https://e.lanbook.com/book/4531
http://biblioclub.ru/index.php?page=book&id=430056
http://biblioclub.ru/index.php?page=book&id=428265
https://online.mospolytech.ru/course/view.php?id=9440
http://www.elibrary.ru/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
http://patft.uspto.gov/
http://www.molbiol.ru/
http://www.scopus.com/
http://www.scincedirect.com/
http://www.fp7-bio.ru/
http://cyberleninka.ru/article/c/biotehnologiya
http://www.springerprotocols.com/
http://grebennikon.ru/
http://login.webofknowledge.com/
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AyauTtopus I CEMHUHAPCKUX M TPAKTHYECKUX 3aHATHH Kadenpelr «Xumbuorex» AB5404a
(115280, r. Mocksa, yn. ABro3aBojackas, A. 16 ctp. 1), obopymoBaHHas: CTOJIbI y4eOHBIE CO
CKaMbsIMH, ayAUTOPHAsI JOCKA, MYJIbTUMEIUUHBIA KOMIUICKC (NMIEPEHOCHOW MPOEKTOp, HOYTOYK).
Pabouee mecTo npemnoaaBatens: CTOM, CTY.

JlabopaTopus kadenpsr «Xumbuorex» ABS54056 (115280, r. MockBa, yi. ABTo3aBojckas, 1. 16
ctp. 1 (kopmyc 5)), obopynoBanHas: JlabopaTopHbIE CTOJBI, BEITSDKHOM IKad), BECHI MPEITU3NOHHBIE
KERN, Becol ananmutudeckue Vibra, MarHUTHBIE Memanky, ciektpodorometp [I1B3-5300, pH-meTp
OKOHUKC, XUMHMYECKas MOMHKA, XMMHYECKHE PEAKTHBBI, CTEUIAXXH C HAy4YHOM JIMTEpaTypoH,
XUMHYECKas [10CY/1a.

JlabopaTopus kadenpsr «Xumbuorex» AB5406a (115280, r. Mocksa, yi. ABTO3aBOACKas, 1. 16
ctp. 1 (5 xopmyc)), oOopymoBaHHasi: JabOpaTOpHBIE CTOJIBI, OWOpPEaKTOp, YCTaHOBKA
OapoMeMOpaHHOW  (QWIBTpallMM, BAaKyyMHBIH  CYIIMJIbHBIH  mmKad,  IICHKep-UHKyOaTop
MUKPOOHOIOTHYECKHA, POTOOMOPEAKTOP, yCTAaHOBKA ISl KyJIbTHBHPOBaHUS (HOTOTPODOB.

Peanuzanus yueOHON MporpaMMbl JOJDKHA 00ECHEUYMBATHCS JIOCTYIIOM Ka)JIOTO CTYJEHTa K
MH(POPMAIIMOHHBIM pecypcaM — OubimoredyHomMy (OHIy U CeTeBbIM pecypcam VHTepHeT.

6. MeToauuecKkue PEKOMEHIaun

6.1. MeToauueckue PE€KOMEHIAUU IJIA IPpenmoaaBaTeist o opranm3anuu Oﬁy‘leHI/Iﬂ

OcHOBHBIM TpeOOBaHMEM K MPENOJaBAHUIO AUCLUIUINHBI SBJISIETCS TBOPUYECKHM, TPOOIEMHO-
JTMAJIOTOBBIM HHTEPAKTUBHBIN MOJIX0/, TO3BOJISIFOIINNA TOBBICUTH UHTEPEC CTYAECHTOB K COJEPIKAHUIO
yueOHOro MaTepuaia.

OcHoBHast ¢opmMa U3yYeHHUS W 3aKpEIUICHUS 3HAHUN 1O JUCHMIUIMHE — JIEKIUH |
nabopaTopuble 3aHATUA. [IpernonaBaTens AOKEH MOCIENOBATEIBHO MPOBECTH PAJl 1a00OPATOPHBIX
3aHSTHMN, B X0J1€ KOTOPBIX CIEIYET COCPEAOTOUNTh BHUMAHUE HA KIHOYEBBIX MOMEHTaX KOHKPETHOIO
MaTepuana, a Takke OpraHM30BaTh MPOBEACHUE JTAOOPAaTOPHBIX 3aHATHI TakUM 00pa3oM, YTOObI
aKTUBU3MPOBaTh  MBIIUIEHUE CTYAEHTOB, CTHUMYJIHpPOBaTh CAMOCTOSATEIbHOE  OBIJIAJECHUE
IIPAKTUYECKUX HABBIKOB, AKTUBM3UPOBAaThb CPABHUTEJBHBIM aHAIU3 METONOB  PEILICHUH,
COIOCTABJICHHWE TOJYYEHHBIX pPE3YyJbTaTOB, (OPMYJIUPOBKY M apryMEHTAlMI0 COOCTBEHHBIX
B3IJIS1JI0B HA MHOTHE CIIOPHBIE TPOOIEMBI.

Ha mnepBoMm nabopaTopHOM 3aHSATHM MO JaHHOW Yy4eOHOM AHMCUHUIUIMHE HEO0OXO0INMO
03HaKOMHTb CTYZCHTOB C IOPSIKOM €€ U3YUYEHMsI, PACKPBITh MECTO U POJIb AUCLHUIIIMHBI B CUCTEME
HayK, €€ IMpPaKTU4YEeCKOe 3Ha4yeHHEe, JOBECTU JO0 CTYJEHTOB TpeOoBaHUS Kadeapbl, OTBETUTh Ha
BOIIPOCHI.

[Ipn moaroroBke K Ja0OPATOPHBIM 3aHATHAM MO JUCHUIUIMHE «OCHOBBI OMOTEXHOJOTUN
HEOOXOMMO TMpOAyMaTh IUIaH MX HPOBEIEHUsS, O3HAKOMHMTHCA C HOBHHKAMH Y4YeOHOH U
METOJIMYECKON JIUTEPATYPHI, MyOJINKALMSIMU TEPUOIUIECKON MTeYaTH 10 TEME 3aHATUS, OIPEIEIUTh
CpeAcTBa MaTepHaIbHO-TEXHUUECKOTO 00ECTIeYeHH S 3aHATUS U OPSI0K UX MCIIOJIb30BaHMUS.

B xozne naGoparopHoro 3aHsTHs MpenoAaBaTeb T0JKEH Ha3BaTh TEMY, Y4eOHbIE BOIIPOCHL,
03HAaKOMHTb CTY/IEHTOB C IEPEUHEM OCHOBHOM M JOTIOJIHUTENBHOMN JIUTEPATYPBI IO TEME 3aHATHS.

B 3axmounTenbHON 4acTH 3aHATHS HEOOXOMMO C(OPMYIUPOBATH OOIINE BBIBOJBI IO TEME,
PacKpbIBaIOIINE COIEP)KAHUE BCEX MOCTABIEHHBIX BOIPOCOB. OOBABUTH IJIaH OYEPETHOTO 3aHATHUS,
JaTh KpaTKUe peKOMEHIAllMU 10 MOATOTOBKE CTYIEHTOB K JJabopaTopHo#t paboTte. [1pu 3TOoM BO Bcex
qacTAX 3aHATHs HEOOXOAMMO BECTH JMAJIOr CO CTYJEHTaMH M JaBaTh CTYJEHTaM BO3MOKHOCTb
JTMCKYTHUPOBATh MEX]Ty COOO.

Lenp nmabopaTopHbIX 3aHATHI — 00ecnedyuTh YCBOEHHE HABBIKOB M y4eOHOro MmaTepuaia
CTYyZICHTaMH, paclIMpeHHe U yriayOsieHue 3HaHUH, MTOTy4eHHBIX UMH B X0JI€ JJAOOPaTOpHOU padoThI.
[ToBbimenne >(hpPekTUBHOCTH Ta0OPATOPHBIX 3aHATHUH JOCTUTACTCS TOCPEACTBOM CO3JIaHUS
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TBOPUYECKON OOCTaHOBKH, pacrojiararomieil CTyJJI€HTOB K BBICKa3bIBAHHIO COOCTBEHHBIX B3IJISJIOB U
CYXKICHHI MO 00CyK/1aeMbIM BOIIPOCAM, JKEJIAHUIO Y CTYJIEHTOB MOpaboTaTh y HOCKHU MPH PelICHUU
3ajau.

[Tocne kaxaoro 1ab0paToOpHOro 3aHATHS CENaTh COOTBETCTBYIOLIYIO 3allUCh B KypHalIax
ydeTa TOCENIaeMOCTH 3aHATUN CTYJIEHTaMH, BBICHUTh y CTApOCT YYEOHBIX TPYIIl MPUYUHBI
OTCYTCTBHSI CTYJIEHTOB Ha 3aHATUAX. IIpOBOIUTH IpynmnoBble M MHAMBUAYAJIbHBIE KOHCYJIBTALMU
CTYJEHTOB IO BOIIPOCAM, BO3HHMKAIOLUIUM Yy CTYJEHTOB B XOJI€ HUX IOATOTOBKM K TEKyLIEeH U
MIPOMEXYTOYHOM aTTecTalli MO y4eOHOW AMCUMIUIMHE, PEKOMEHIOBAaTh B MOMOIIb y4eOHbIE U
Jpyrue MaTepuabl, a TAKKE CIIPABOYHYIO JIUTEPATYPY.

B naGopaTopHbIX 3aHATHAX HEOOXOIUMO BECTH JAMAJIOT CO CTYJEHTaMH M JaBaTh CTYIACHTaM
BO3MOKHOCTh JIUCKYTHPOBATh MEXKLy OO0 O MOJyuYeHHBIX Pe3yIbTaTax padOTHI.

6.2. MeTonnquKne YKazaHusd AJast oﬁyqammnxcsl 0 OCBOCHHIO JUCHUIIJINHBI

Jucuunnuza «O0mas OMOTEXHOIOTM» IIpEeAYCMaTpPUBAET JEKIIUH 51
MPaKTUYEeCKHe/Ta00paTOpHbIE 3aHATHS KaXIylo Henenro. V3ydeHwe IUCHMIUIMHBI 3aBepIIacTCs
9K3aMEHOM. Y CHENIHOe N3yYeHUE AUCIUIUINHBI TPEOYeT MOCEIICHNUs KNI, aKTUBHOW pabOThI Ha
[IPaKTUYECKUX U Ja0OpaTOPHBIX 3aHSATHUSX, BBINOJIHEHHsS] Y4YEOHBIX 3aJaHul IpernojaBaTelis,
O3HAaKOMJICHHsI C OCHOBHOM M JTIONIOJIHUTEIILHOM JINTEPATyPOM.

[Tpu mOATrOTOBKE K JEKIIMOHHBIM 3aHITUAM CTYJEHTaM HEOOXOUMO:

- Tepel OuYepeqHOM JIeKImued HeoO0XOAWMO TPOCMOTPETh IO KOHCIEKTY MaTepua
NPEIbIAYIIEH JICKIHUH.

- IpU 3aTpyJHEHUSAX B BOCHPUATUM MaTepuana CcjlelyeT OoOpaTHUTbCS K OCHOBHBIM
JTUTEpaTypHbIM UcTOUYHMKaM. Eciin pazoOparbesi B MaTrepuaie onsaTh HE yJaIOoCh, TO OOpaTUTECh K
JeKTopy (1o rpaduKy ero KOHCYJIbTAlM) WK K NPENoAaBaTeNo0 Ha MPAKTUUYECKUX 3aHATUSIX.

JIaGopaTopHble 3aHATHS SBJIAIOTCS MPAKTHUECKON YacThi0 U3yueHHsI HauOoJee BaKHBIX TEM
yueOHoM tuctuniarHbl. OHU CITy’KaT IS 3aKpeIUIeHUs] M3yYeHHOTI0 MaTepHasa, pa3BUTHs YMEHUN U
HaBBIKOB BBINIOJHEHUSI OSKCIIEPUMEHTAIbHBIX pabOT W MOATOTOBKM JOKJIAJ0B, COOOLIEHHUH,
MPUOOPETEHUsI OMbITA YCTHBIX MyOJIMYHBIX BBICTYIUIEHUH, BEACHUSI TUCKYCCHM, apryMEHTallUd U
3alUThl  BBIJIBUTAEMbIX IIOJIOKEHWM, HaBBIKOB IPAKTHYECKOM paboThl B  J1abopaTopuu
OMOTEXHOJIOTHH, a TAKXKE /U1l KOHTPOJISI IPEToAaBaTeeM CTENIEHH TOATOTOBIEHHOCTH CTY/IE€HTOB 110
M3y4aeMOH THMCIUIUIMHE.

IIpy noxaroroBke K J1a0OpaTOPHOMY 3aHSATHIO CTYAEHTHI HMEIOT BO3MOYKHOCTb
BOCIIOJIb30BaThCSl KOHCYJIbTAIIUSIMU ITPENOJaBaTENs.

[Tpu moaroToBKe K 1a00PaTOPHBIM 3aHITUSIM CTYJEHTaM HEOOXOIMMO:

- MPUHOCUTH C COOON PEKOMEHJOBAHHYIO MPEINOJaBaATEIEM JIUTEPATypy K KOHKPETHOMY
3aHATUIO;

- 710 O4YepeAHOro JabopaTOpPHOrO 3aHATUS 10 PEKOMEHJIOBAaHHBIM JIUTEPATyPHBIM
MCTOYHUKAM MpopaboTaTh TEOPETUUYECKUI MaTeprai, COOTBETCTBYIOLIEH TEMbI 3aHATHUS; IOBTOPUTH
MIPOBE/IEHHBIE MHCTPYKTAXXU IO TEXHUKE 0€30MacHOCTH;

- B Hauaje 3aHATUN 3aJaThb NPENOAABATEN0 BOIPOCH MO MaTepualy, BbI3BaBIIEMY
3aTpy/IHEHUS B €ro MOHMMAaHUU U OCBOCHUU IIPU PEIICHUH 3a]1a, 3a/IaHHbIX JUIsl CAMOCTOSATEIHHOTO
peleHus;

B X071€ Ta0OpaTOPHBIM 3aHATHI JJaBaTh KOHKPETHbIE, YETKHE OTBETHI MO CYIIECTBY BOIIPOCOB;
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Ha 3aHATUH AJOBOAUTH KaXAYIO 3aJady A0 OKOHYATCIBbHOI'O PCIICHHA, JCMOHCTPHUPOBATH

MMOHMMAaHKE MPOBEJCHHBIX PACUeTOB (aHAJIU30B, CUTYyallil), B Cily4yae 3aTpyIHEHUN o0pamaThes K

IIPENOABATEIO.

CTy,Z[eHTaM, IMPOITYCTUBIIUM 3aHATHA (He3aBI/ICI/IMO oT HpI/I‘II/IH), HE UMCHOINUE ITUCBbMEHHOI'O

pelicHu 3aga4 1IN HE IIOATOTOBHUBIIMECA K JaHHOMY ITPAKTUYCCKOMY 3aHATUIO, PEKOMCHAYCTCA HE

I103XXC 4€M B 2-HC[[€J'IBHBII>1 CPOK SBUTBCA Ha KOHCYJbTAIHUIO K IPCIOAABATCIIIO U OTUUTATBHCA II0

TeMe, u3ydaeMoi Ha 3aHATHH. CTy/IeHTbI, He OTYMTABIINECS 10 KK0W HE MPOpadOTaHHON UMHU Ha

3aHATUAX TCMC K Hadally 3a4E€THOU ceCCrl, YIIyCKarOT BO3MOXKXHOCTDb INOJTYYUTH IMOJIOKCHHBIC 63,JIJILI
3a paboTy B COOTBETCTBYIOILIEM CEMECTPE.

NoabkowhE

ok

=

o

no

7. ®OH/1 OLIEHOYHBIX CPEICTB

7.1.  MeTtoabl KOHTPOJIS U OLIECHUBAHMS Pe3yJILTATOB 00y4YeHHs
[Ipu wu3ydyeHun ucHUIUIUHBL «OCHOBBI OHOTEXHOJOTHH» MPEAYCMOTPEHO

MpOBEeACHUE TecTUpoBaHUs Ha I1atdpopme LMS. Bompocskl 118 TOATOTOBKH K
TECTUPOBAHUIO 10 TEMaM:
Tema 1.

CoBpeMEeHHOE COCTOSIHUE U MEPCIIEKTUBBI pa3BUTHU OHOTeXHOIOTHH B POD.
CocrosiHue M NEePCHEKTUBBI Pa3BUTHSI OMOTEXHOJIOTHH B MUPE.

Pa3BuTue renHoi unxkenepuu B PO.

OcCHOBHBIE KOMIIOHEHTHI OMOTEXHOJIOTUYECKON CHCTEMBI.

MuxkpoopranusmMsl — crieiu(pUuecKuii 3J1eMeHT OMOTEXHOJIOTUYECKON CUCTEMBI.
3aKOHOMEPHOCTH POCTA U PA3BUTUSI MUKPOOPTaHU3MOB.

Oco0OeHHOCTH CBIPBS ISl POCTA U PA3BUTHS MUKPOOPTaHU3MOB U TPEOOBAHUS K HEMY.
Tewma 2.

[TpeumyriecTBa 1 HEAOCTATKN HETIPEPHIBHBIX U MEPUOIUYECKUX CIIOCO0a KyJIbTUBUPOBAHMS
MUKPOOPIaHU3MOB.

XapakTepHuCcTUKa OCHOBHBIX U BCIIOMOTATENIbHBIX IPOIECCOB MPOU3BOACTBA OMOIOTMUECKU
AKTHBHBIX BEILECTB.

XapakTepruCcTHKa OCHOBHBIX M BCIOMOTATENbHBIX CTAIUI IIPOLIECCOB KYJIbTUBUPOBAHUS MUK-
POOPraHU3MOB.

XeMOCTaTHBIN PEXXUM KyJIbTHBUPOBAHUS.

TypOuaocTaTHBIN peXUM KyJIbTUBUPOBAHHUS.

Tema 3.

VY eTaHOBKH U1l TOBEPXHOCTHOT'O KYJIbTUBHPOBAHUS MUKPOOPTaHU3MOB.

AmnmapaTsl ¢ BBOJOM SHEPIHH TOJIBKO Ta30BOM (a3bl: OapOoTaxHbIe anmaparsl, 6apooTax-
HBIE aNnapaTbl ¢ KOHTAHTHBIMHU YCTPOWCTBAMU.

ArnmapaTsl ¢ TOZBOJIOM YHEPTUHU TOIBKO KUAKOH (a3bl: pepMEeHTATOPHI C CAMOBCACHIBAIOILEH
MEIIAJIKOH, CTpYHHBIE, 3KEKIIUMOHHbIE(EPMEHTATOPHI.

[To xakuM apameTpam OLeHUBAETCS IPPEKTUBHOCTD PA3IUYHBIX (PEPMEHTAIIMOHHBIX arlra-
paros.

Oco6eHHOCTH anmnapaToB JUIsl KyJIbTUBUPOBAHUS KJIETOK PACTEHUN U )KUBOTHBIX.

Kak Brusier cocTaB mMUTATENbHBIX CPEJ Ha pOCT U 00pa30BaHKE MPOAYKTOB METa0OIU3Ma
MUKPOOPTraHU3MaMH.

Tema 4.

Ha3zBaTe 0OCHOBHBIE METO/IbI 00ECTIEUEHHU S ACENTUYECKUX YCIOBHHA.

YTo Takoe KpUTEpUHN CTEPUIIN3ALMH U KAK OH OIpeneseTcs?

Kak cobupaercs crepunu3zyromas GpuiabTpanus Bo3ayxa’?



19

Tepmudeckas crepuian3anus ¥ mokasaTean 3G HEeKTHBHOCTH ATOTO IpoIiecca.

Kaxk BbIOMparoTcst pe)KMMbI CTEPUIIN3ALIH 000PYI0BaHUS U KOMMYHHKAIIIH?

Uro Takoe KOMOMHHUPOBAaHHAS TEPMOMEMOpaHHAs CTEPUITU3ALUS?

Kaxk BbIOpaTh onTHMAaNBHYIO BEIMYMHY KPUTEPHUS acenTHYecKoi addexTuBHOCTH?

No ok

Tema b.

1. Buem cocTouT 6JI0UHBINA IPUHIUI MATEMATUYECKOI'O MOJICIMPOBAHUS OMOTEXHOIOIMUECKIX
cucreM?

Kak ocymiecTBisiercss MaTeMaTH4eCcKOe OMMCaHUue KHHETUKH POCTa MUKpOOpranusma?

Kakue Mozienu 1t OMCaHusi KHHETUKU OMOCUHTE3a MPOIYKTOB MeTabonn3Ma Bel 3Haere?
Kak yuuTeiBaeTcs BIMSHUE a3palliy U IEpEeMEIINBAaHU HU KHHETUKY OMOTEXHOJIOTHYECKOT0
npolecca B MaTeMaTHYECKUX MOJIETSAX?

Kakue maTemMaTrueckue MoJiesu epUoANYEecKUX IporieccoB OnocunTe3a Bol 3Haere?

Kakue maremaTtnyeckue MO/I€IM HETIPEPBIBHBIX MTPOLECCOB OMocuHTe3a Bl 3HaeTe?

Tewma 6.

OnuiuuTe OCHOBHBIE HAIPABJIEHUS MOJIEIIMPOBAHUS IPOLIECCOB OMOCUHTE3A.

HasoBute 0CHOBHBIE ITyTH UHTEHCU(DUKAIMU (DEPMEHTAIIMOHHBIX IPOLIECCOB.

Kak ocymiecTBisieTcss MOCTaHOBKA 3a/1a4 ONTHUMU3AIMN?

HpI/IBe[[I/ITe NpuUMEp METOJa OIITUMU3AIMU COCTABA MMUTATCIIBHBIX CPCA.

[TpuBeauTe npuMep MaTeMaTUUECKOM MOJIeNH, pelaroleil 3ajauy ONTUMAIbHOIO yIIpaBJie-
HUSL OMOCHHTE30M OHMOJIOTHYECKHA aKTUBHOTO BEIICCTBA.

B yem cocTouT 3ajaua ONTUMHU3AIUK HEMPEPHIBHBIX POLIECCOB?

7. Kak pemaercs 3a1a4a OoNnTUMHM3ALMKI XeMocTaTa 0€3 OrpaHUYEHHH.

H~own

o o

agrwpnE

S

7.2. llkanau KpUTEPUH OLIEHHBAHNS Pe3y/JIbTATOB 00y4eHHs

[IpomexyTouHas aTTectanus oOydaromuxcs B opMe 3K3aMeHa MPOBOJIUTCS 110 pe3ysibTaTaM
BBITIOJTHEHUSI BCEX BHJIOB y4e€OHOW pabOThI, MPETyCMOTPEHHBIX YYEOHBIM IIJIAHOM IO JIaHHOM
JUCHUIUIMHE (MOJYJII0), IPU 3TOM YUHUTBIBAIOTCS PE3yJIbTAaThl TEKYIIETO KOHTPOJIS YCIIEBAaEMOCTH B
TeyeHne cemectpa. OlleHKa CTENEeHW JOCTHXKEHHUS OOydarolMMUCS IUIAHUPYEMBIX pe3ysbTaTOB
o0y4yeHMs MO AMCUUIUIMHE (MOAYJI0) MPOBOIUTCS IpernojaBareieM, BEAyIIMM 3aHATUS IO
JUCLHUIUIMHE (MOAYII0) METOJIOM SKCIIEPTHOM OleHKH. [Io uToraMm npoMexxyTo4HOM aTTecTaluH 1o
JUCLUIUIMHE (MOJTYJII0) BBICTABIISIETCA OLIEHKA «OTIMYHOY, «XOPOIIOY, «yIOBIECTBOPUTEIHHOY WIH
«HEYAOBIETBOPUTEIILHO.

K npomexyTouHOI aTTecTaluy dK3aMEHY IOIYCKAIOTCS TOJBKO CTYJEHTBHI, BBIIIOJHUBIINE
BCE BHU/bI Y4eOHOU paboThl, MPEeLyCMOTpPEHHbIE pabodel mporpaMMoil mo JucuuIuinHe « OCHOBBI
OMOTEXHOJOTUM» MPOILUIM MPOMEXKYTOUHBIM KOHTPOJb, BBIMOJIHWIM J1a0OpaToOpHble pPabOTHI,
BBICTYIIWIH C JOKJIAJA0M U T.J.

Illkana
Onucanue

OUeHU6aAHUA
BrlironHeHs! BCE BH/IbI yueOHOU paboThl,
0 MpeyCMOTPEHHbIE YUeOHbIM TIaHOM. CTyNEHT AEMOHCTPUPYET

MAUYHO . .

COOTBETCTBUE 3HAHWW, YMEHHH, HABBIKOB TPHUBEICHHBIM B
TabyuIax nokasaTesei, onepupyeT NpruoOpeTeHHBIMU 3HAHUSAMU,
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YMCHUAMHU, HABBIKaMU, IIPUMEHACT UX B CUTyallHUsIX MMOBBIICHHOMN
CJIOKHOCTH. HpI/I 9TOM MOI'YT OBITE A0IIYHIICHBI HE3HAYUTCIIBHBIC
OH_II/I6KI/I, HETOYHOCTH, 3aTPpyAHCHHUA IIpU aHAJIUTUUYCCKHX
orcpanusx, IIEPCHOCC 3HAaHUH H© YMGHI/Iﬁ Ha  HOBBLIC,
HCECTAaHJAPTHBIC CUTyalluU.

BrinonHensl BCE BU/IbI yueOHO paboThl,
MPEeyCMOTPEHHBIE yU4eOHBIM MIaHOM. CTYACHT JEMOHCTPUPYET
Xopouwo HEIOJIHOE, ITPAaBUIILHOE COOTBETCTBUE 3HAHUM, YMEHUN, HABBIKOB
MIPUBEACHHBIM B TaOJMIaX MoKa3arenei, 100 eclii MpH 3TOM
ObUIH TOMYIIEHBI 2-3 HEeCYIIeCTBEHHBIE OIINOKH.

BrInonHeHsl BCE BU/IbI yueOHoOM paboTsl,
MPEeIyCMOTPEHHBIE Y4eOHBIM TuIaHOM. CTyNIEHT NEMOHCTPUPYET
Yooenemeopumenvno | cOOTBETCTBHE 3HAHUH, B KOTOPOM OCBELIEHAa OCHOBHAs, Hanboiee
Ba)KHAs YacThb Marepuala, HO IPU 3TOM JONyILIEHa OJHa
3Ha4YMTeNbHAs OIMOKA WM HETOYHOCTb.

He BpImonHeH oauH wim 0ojiee BHIOB Y4eOHOW pabOTHI,
MPEeIyCMOTPEHHBIX Y4eOHBIM TuIaHOM. CTyIIEHT NEMOHCTPUPYET
HEMOJIHOE COOTBETCTBHE 3HAHUMH, YMEHHUI, HaBBIKOB
NPUBEACHHBIM B  TalnMIax I[OKa3aTesei, JIOMyCKaroTCs
Heyooenemeopumenvro .

3HAYUTENbHbIE OIIMOKH, TMPOSABISAETCA OTCYTCTBUE 3HAHU,
YMEHMM, HaBBIKOB IO DSy IOKAa3aTelei, CTYJEHT HCIBITHIBAET
3HAUUTENIBHBIE 3aTPYAHECHUS IIPU ONEPUPOBAHUU 3HAHUAMU U

YMEHRUAMU NPU UX NEPEeHOoce Ha Ho8ble cumyayuu.

Dopma npomedxrcymounoil ammecmayuu: Kypcosas paboma.

[IpomexyTouHast aTTecTaluss oOyd4aromuxcs B (OpMe BBIIOJIHEHUS KypcOBOW paboThI
MIPOBOAMTCS 110 pe3ysibTaTaM MIPOBEPKU U 3aLIUTHI KypcoBOil paboThl. OlLieHKa CTENEHH JAOCTHXKEHUS
o0yyaroImuMuCs IJIaHUPYEMBIX pe3yJIbTaToB OOY4YEHMs IO JIUCIHMIUIMHE (MOAYJNI0) HMPOBOIUTCS
IpernoiaBaTeseM, BeAyIUM 3aHATHS 110 TUCHMIIMHE (MOJIYJII0) METOJIOM 3KcrepTHOH oueHku. [1o
UTOraM MPOMEKYTOUHOM aTTeCcTallMy Mo AUCHUIUIMHE (MOIYJII0) BHICTABIISIETCS OLIEHKA KOTIUYHO,
«XOPpOILIOY», «yIOBIETBOPUTEIBHO) UIH «HEYI0BIECTBOPUTEILHO.

Ixana oyenueanusn Onucanue

Cmyoenm OeMOHCmMpupyem coomeemcmeue GblNoIHeHHO20
3a0aHusl U 3HAHUe MmeMmbl, HA8bIKO8 pabOmMbl C TUMepamypou
Omauyno U pe3ynbmamos, NpPUBEOeHHbIM 8 MmadIUYax, onepupyem
NpUOOPEemenHbIMU — 3HAHUAMU, — YMEHUAMU,  HABLIKAMU,
NPUMEHAEM UX 8 CUMYAYUAX NOBLIUEHHOU CLONCHOCTNU.
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Cmyoenm OemoHCmpupyem coOmeemcmeue blnOJIHEeHHO20
3a0aHUsl U 3HAHUE MmeMbl, HABbIKO8 paOOmMbl C IUMepamypou
U pe3ynbmamos, NpU8eOeHHbIM 6 Mmadauyax, onepupyem
npuoOpemenHuIMU  3HAHUAMU,  VMEHUAMU,  HABbIKAMU,
Xopowo NpUMEHsem Ux 6 CUmyayusx nogvluleHHou ciodxchocmu. Ilpu
IMOM Mo2ym Obimb OONYUWeHbl He3HAYUMmenbHble OUUOKU,
Hemo4YHOCMU, 3ampyOHeHUsl NPU AHATUMUYECKUX ONepayusix,
nepeHoce 3HAHUU U YMeHUU HA HOBble, HeCMAaHOApmHbvle
cumyayuu.

Cmydenm Oemoucmpupyem coomeemcmeue 3HAHUl, 6

KOMOpPOM 0c6eujeHa OCHOBHAsA, Haubolee GadXdCHAsA UaAcCmb

Yoosenemsopumenvro
Mamepuand, HO Npu 3MOM OONYWeHd OOHA 3HAYUMENbHAA

OUUOKA UL HEMOYHOCTb.

Cmydenm  Oemoncmpupyem  HENoJHOe  COOMEemcmaue
SHAHUL, YMeHUll, HABLIKO8 NPUBCOCHHLIM 6 MadIUYAX
noxkazameneu, OONYCKAIOMCA — 3HA4YUMeENbHble  OUWUOKU,
Heyoosenemeopumenvho | nposieisemcss omcymcmeue 3HAHUU, YMEHUU, HABLIKOE NO
pady noxazameinel, CHyOeHm UCNbIMbIBAen 3HAYUMEeNbHble
3ampyoOHeHUs NPU ONepUPOBAHUY SHAHUIMU U YMEHUAMU NPU
UX nepeHoce Ha HoBble CUMYAYUU.

Memoouueckue pexomenoayuu no Hanucawuro, mpeooeanus K OQoOpMIeHUI0 OMUYemos no
1abopamopHuiM pabomam

JlabopaTopHas paboTa moipa3yMeBaeT CaMOCTOATEIbHOE BBITTOJTHEHUE CTYIEHTOM (TpyIIoi
CTYJICHTOB) MPaKTHYECKUX JCUCTBUHN MO Ompenen¢HHOM Teme,. Llenb BBIMONHEHUS M HaANMCaHUS
oT4eTa Mo JIabopaTopHO paboTe — NMPUBUTHE CTYIEHTY HABBIKOB JIOKYMEHTHPOBAaHHUS JIeHCTBUN U
NPEJCTaBICHU COOpaHHBIX MaTepualioB M (aKTOB B COOTBETCTBHM C TpeOOBaHMSIMHU,
NPEIbSIBIEMBIMU K OTYETAM.

B oTueTe 10KHBI OBITH TIPE/ICTABIIECHBI:

- Ha3BaHHUe U HOMeD JIabopaTOpHON paboThI;

- Tema n akTyanbHOCTB (JUTS U€ro HY>KEH JTAaHHBIH METON);

- BBeJIeHHE (0OBSICHAETCS IPUHIUIIOB METO/A; €€ 3HAYMMOCTb, aKTyalIbHOCTh; YKa3bIBAIOTCS
Heslb W 3324l MUHHU-UCCIICOBAaHUS; MOTYT OBITh TI€PEUMCIIEHBl HEKOTOpPblE HCTOYHHUKH
uHpOpMAaIMN);

- OCHOBHAs 4YacTbh: OTpPaXEHbl JEHUCTBUS MO JIOCTH)KEHUIO TOCTaBICHHBIX 3ajady,
3a(hUKCUPOBaHBI PE3YIIBTATHI, BHITIOJTHEHBI HEOOXONMBIC PACUETHI,

- 3aKJII0YEHHE (KpaTKHE BBIBOJIBI);

- CIIMCOK UCTOJIb3YEeMOM JIuTepaTyphl (CIUCOK opopmisieTcs cineaytommm oopazom: O©.1.0.
aBTOpPA; Ha3BaHUE PabOThI; MECTO U TOJT U3AAHUA).

HIpudT: Time, 14 nt. Mexctpounslii uatepBai: 1,5. A63am: 1.25 (unu 1,27). BeipaBHuBaHUE
TEKCTa: 1o mupuHe. [lepeHoc: aBTOMaTHYEeCKU.

Kpumepuu oyenku:



22

1) OreHKOH «OTJAHMYHO» OIIEHHBAcTCI paboTa, B KOTOPOH COOIOAEHBI CIICAYIOIINE
TpeOOBaHusA: O0OOCHOBaHA AaKTyaJIbHOCTh HM30paHHOW TEMBI; CaMOCTOSITCIILHO — BBITOJIHEHA
MpaKTUYeCKass 4acTh, aKKypaTHO 3a(MKCHPOBAHBI PE3yJIbTAThl, MPOBEACHBI PACUCTHl M CJHICITAHBI
BBIBOJIBI, COOJTIO/ICHA JTOTHYECKasi CTPOMHOCTH pabOThI; COOIOICHBI BCe TPEOOBaHUS K 0OPMIICHHUIO
Y CpOKaM Ca4uu OTYEeTa.

2) OmeHKON «XOpOIIO» OIEeHUBAcTCs JjaboparopHas pabora, B KOTOPOW: B OCHOBHOM
CaMOCTOSITEJILHO BBIMOJIHEHA MPAKTUYECKAs 4acTh; €CTh HEJOCTAaTKH B O(GOPMIICHHH M pacyerax,
BBIBOJIbI  C(OOPMYJIMPOBAHBI  HEIOCTATOYHO IMOJHO; HEJAOCTATOYHO HCIOJB3YEeTCsA HaydHas
TEPMHUHOJIOTHSI; OTYET CJaH HE BOBPEMSI.

3) OreHKa «yIOBICTBOPUTEIBHO» BBICTABIISICTCS MPU YCJIOBHU: MUHMMAJIbHOC Y4acTHE B
MPAKTUYECKONW 4YacTH; pe3yJabTaThl He 3a(UKCHPOBaHBI, OMIMOKM B pacyerax; HMEIOTCS
CYIIECTBCHHBIC HEIOCTATKU B O(POPMIICHHH, OTYET CIaH HE BOBPEMSL..

4) OreHKa «HEYIOBIECTBOPUTEIBHO» BBICTABIIACTCS TOT/IA, KOTIa: a) paboTa HE BBIMOJIHEHA;
0) OTYET HE CJIaH WJIM COCTaBJICH HE CAMOCTOSTENIBHO (CIUCaH).

7.3. OueHo4HbIe CpeACTBA
7.3.1. Tekymuii KOHTPOJIb (TECTOBBIC 3a/1aHUS)

Bonpoc 1. YKAXUTE, KAKUE ®AKTOBI UCITOJIB3YIOT JJIA YIIPABJIEHUA 1
KOHTPOJIA ITPOLIECCOB BUOTEXHOJIOI' MU

a) KOHIICHTPAIIMIO MUKPOOPTaHU3MOB B OKPYXKAFOIIEH cpejie

0) KoHIIeHTpaluto cybcrpara™

B) KOHIICHTPAIMIO OMOMACCHI U TPOJYKTa B KYJIbType™

r) pH*

1) TeMIepaTypy ™

€) mapuuaibHOE JaBlieHHE KHcaopoaa. ™

Bompoc 2. YKAXNWUTE CYIIECTBYIOIIME MOJEJIM BUOTEXHOJIOIT MUECKUX
TTPOLIECCAX

1) maboparopHbie

2) SKCTIepUMEHTAIbHBIE*

3) matemaruueckue*

4) npupoHbIe

5) nuIoTHEIE.

Bompoc 3. [TIOSAICHUTE OITPEJJEJIEHUE « BUOTEXHOJIOT'NA —3TO HAYKA O
CIIOCOBAX INIOJIYYEHM A HEJEBBIX ITPOAYKTOB C IIOMOUIBIO ...»

1) XMMHUYECKOTO CHHTE3a

2) OHMOKATAIIMTHIECKOTO NOoTEHIIMAaJIa IIEJIOCTHBIX )XMBOTHBIX

3) reOXMMUYECKHX MPOIIECCOB BYJIKAHOB*

4) ucnosbp30BaHus OMOKATATUTHYECKOTO OTSHIIAIA MUKPOOHBIX, PACTUTEIIBHBIX
’KMBOTHBIX KJIETOK MJIM UX KOMIOHEHTOB*

5) OMOKaTATUTHYECKOTO MOTEHIIAA ETOCTHBIX PACTEHHI
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Bonpoc 5. BBIJIEJIMTE HATTPABJIEHUE JIEATEJIbBHOCTU UEJIOBEKA,
OTHOCAIIEECA K BUOTEXHOJIOI'MU

1) [Tony4eHue NOMMMEPOB U3 IPHUPOIHBIX ra30B

2) TTonydenne MOHOKIIOHAIBHBIX aHTUTEIT U3 THOpUIOM™

3) ITonmyyeHue JiekapCTBEHHBIX MPEAPATOB U3 PACTCHUI

4) INonyueHue MOIUIPOIHICHA

5) [ony4eHue MoJIMMEpOB TITMKOJICBOH KHUCIOTHI

Bonpoc 6. YKAXXUTE OITPEAEJIEHUE CUHXPOHHOI'O POCTA MIOITYJISALINU
MHKPOOPI'AHN3MOB B BUOTEXHOJIOTMYECKOU CUCTEME
1) CornacoBaHHOE yBEIMYCHUE BCEX XUMHYESCKIX KOMIIOHEHTOB U OMOMACChI KJIETOK MOIYJISHN*
2) TlocrymiueHue NUTATEIbHBIX BEIIECTB B KICTKH
3) BeiBeneHre MeTaOOIUTOB U3 KIETOK
4) BrocuHTE3 NMEPBUYHBIX META0OIUTOB MOMYJISIIIUCH

5) BuocuHTE3 BTOPHYHBIX META0OINTOR MOMYJISIIIUCH

Bomnpoc 7. YKAXUTE, B KAKUX ®A3AX YAEJIbHASA CKOPOCTH POCTA HE
PABHA VI[EHBHOfI CKOPOCTHU OTMUPAHUMA KJIETOK:
1) Jlar-¢ase
2) Jlorapudmuyeckoro pocra*
3) CrauuoHapHoii
4) Jluneiinoro pocra*
5) Ormupanus*

Bompoc 8. YKAXHUTE, KAKOM 2JIEMEHT HE BXOJUT B BUOTEXHOJIOT MYECKUH TTPO-
LHECC

1) TIpomyueHTbI

2) CyOcrpatsl

3) IpomykTs!

4) TIpou3BOJCTBEHHBIC CTPOCHHS*

5) TexHomOrHYECKHE CHCTEMbI 000PYIOBAHUS U allllapaToB

Bompoc 9. YKAXUTE YEM OCHAUIEHbBI TEXHOJIOTMYECKUE AIIITAPATBHI I10
[IPEJIOTBPAILIEHUIO TTOHAJAHMS TIOCTOPOHHEM MUKPO®JIOPHI B BUOTEXHO-
JIOI'"N:

1) 3meeBUKaMu

2) TepmuyeckuMH 3aTBOpaMu™

3) bapb6orepamu

4) BeHTHIsIMH

5) Marunkamu KUII

Bonpoc 10. YKAXWUTE, B KAKOI MOJEJIN BUOTEXHOJIOTUYECKOI'O ITPOLIECCA
YUUTBIBAIOTCA TOJIBKO JBA ITAPAMETPA: HAYAJIbHBIE KOHIIEHTPAIINUN
CYBCTPATA U BbIXO/Jl KOHEYHOI'O [TIPOAYKTA BE3 YYETA KMUHETHUKU ITPOLECCA:

1) KoGo3zeBa

2 HepycamMcKOro

3) bipkmana

4) «Yepuoro» smuka*
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5) Mowo.

Bompoc 11. YKAXUTE, KAK HA3BIBAETCA MOJEJIb, C ITIOMOIIbBIO KOTOPOI
PACCUUTBIBAIOT KOHHOEHTPALIMIO CVYBCTPATA, IIPU KOTOPOI VYJEJIbHAA
CKOPOCTb POCTA PABHA II0JIOBUHE MAKCHUMAJIbHOI:

1) Ko6o3eBa

2 Uepycamumckoro

3) bivkmana

4) «YepHOro» SIIMKA
5) Mono*

Bapuaut 12. VKAXUWUTE MOJEJb, B KOTOPOM VUUTHIBAETCS 3ABUCHUMOCTH
MAKCUMAJIBHOM  VJIEJIbBHOM CKOPOCTH POCTA OT  KOHLEHTPALIUM
JIMMUTUPYIOIIEI'O CYBCTPATA:

1) KoGo3zeBa

2 Uepycamumckoro

3) Bikmana

4) Tlepra*

5) Mowo.

Ilpasunvuwviti omeem: 4

7.3.2. TIpoMexyTouHas aTTECTALUS
8. OmnpeneneHre OMOTEXHOIOTHH, OCHOBHBIE HanpaBiieHus. OCOOCHHOCTH OMOTEXHOJIOTHYECKUX

IIPOLIECCOB.

9. Kpatkuii uctopuueckuii ouepk pa3BuTHs OuorexHonoruu. Hoselimmii sTan OMOTEXHOIOTHH.
Oco6eHHOCTH CO3JaHMsI TPOAYLIEHTOB HOBOT'O TOKOJIEHUSI.

10. 3amaun OMOTEXHOIOTHH B pEIICHUH IPOOIIeM 310pOBBS YETIOBEKA M YEJI0BEYECTBA, YHEPTeTHYe-
CKUX MPOOJIeM: NePCHEKTUBbI MOTYUYEHHS SKOJOTUUYECKH YUCTHIX UCTOUHUKOB SHEPTUH.

11. OcobenHocTy MpoTEKaHUsi OMOTEXHOIOIMUECKUX MporieccoB. OTanyusi ONOTEXHOIOTHYECKUX
MIPOLIECCOB OT XUMUYECKUX U arpOTEXHUYECKHX.

12. TloHsaTHe TUTIOBasI OMOTEXHOJIOTHIECKasi CXeMa OMOCHHTE3a MPOIYKTOB, XapaKTEPUCTHKA €€ OC-
HOBHBIX CTaJIUMN.

13. IIpoayueHTb GMOTEXHOIOTHYECKHX MTPOLECCOB: IPOKAPUOTHI, 3YKapUOTHI, PepMEHTHBIE Nperna-
paThl, KyJIbTypbl KIETOK U TKaHEH pacTeHHH 1 KUBOTHBIX.

14. Vicnonb3oBaHuE MPOIYLIEHTOB IPOKAPUOT JUIsl HOJTYyUYEHUSI MUKPOOHBIX OMOMacc: BaKIUH, IIPO-
OMOTUKOB U MUILEBHIX TPOAYKTOB.

15. TlonsATHE KyJIBTYpPHl MHUKPOOPTaHM3MOB: HAKONUTENIbHBIE, YNCThIE U CMEIIAHHBIE KYJbTYpPHI.
DJEeKTUBHbIE METOIbI MOIYUYEHUS KYJIbTYpP MPOAYLIEHTOB B OMOTEXHOJIOTHH.

16. Knaccudukarus npogyKToB OHOTEXHOJIOTHYECKUX IMPOU3BOICTB.

17. OcHoBHbIe rpynnbl hapMareBTHUECKUX MTPETapaToB, MOIy4aeMbIX B OMOTEXHOIOTMYECKHX MTPO-
1eccax: aHTUOMOTUKHU, UHTEP(HEPOHBI, a03UMBI, TPOOMOTUKH, AMUHOKHUCIIOTHI, (PEPMEHTHI.

18. OcoGeHHOCTH U TUIIBI METabO0JIM3Ma MUKPOOPTaHU3MOB, YCIIOBHS KYJIBTUBUPOBAHUS MUKPOOD-
raHU3MOB- aBTOTPOGOB U FeTepOTPOPOB.

19. KynbTuBHpOBaHHUE KIETOK KUBOTHBIX. [ToyyeHne ruOpuioB: Lenu U yCIoBUs KyJIbTUBUPOBA-
HUSL.
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Ienu 1 MeTOABI CO3/1aHUS U KYJIbTUBUPOBAHUS CYCIIEH3UOHHBIX KYJIbTYp pacTeHUI. XapakTepu-
CTHKa MPOTOIUIACTOB PACTEHUH: LIEIM U METO/IbI TOJTYYCHHUS.

JatiTe onpenenenue o0IeH U yASIbHOW CKOPOCTH POCTa MUKPOOPTaHU3MOB.

Crioco0sl orpeneneHus yAelbHO CKOPOCTH pocTa 0 KPUBOM pOCTa MUKPOOPTaHU3MOB BO Bpe-
MEHH. YKaXHUTE Pa3MEPHOCTh YACIbHON CKOPOCTH pPOCTa U €€ MPUMEPHbIC 3HauUeHUs 171 OaKTe-
puii, TpoxcKeid, rpuOdOB, MUKPOBOJOPOCIEH, pACTUTENBHBIX KIETOK.

Uro Takoe Bpemsl reHepanuu, oomias u yaeabHas CKOPOCTH MOTpedIeHHs CyOcTpaTa.

Kak BbIpaxkaroTcs 001as 1 y/iebHasi CKOPOCTH OMOCHHTE3a MPOAYKTOB METaboIM3Ma?
[TuTaTenbHbIe CpeIbl I8 KyJIbTUBUPOBAHMS MUKpoOpranu3MoB. JKunkodasHoe u TBepaodasHoe
KyJIbTUBUPOBAHUE MPOAYLIEHTOB.

MeTob! onpeesieHus YUCICHHOCTH KIETOK U OMOMACCHI MTPOIYLIEHTOB.

Anmapatsl 1151 KyJIbTUBHPOBAHUS MUKPOOPTaHU3MOB-TIPOTYLIEHTOB.

Knaccudukanus nporeccoB pepmMeHTarym: mo ¢ase KyJIbTUBUPOBAHHS IPOIYIIEHTA, IO HCTOY-
HUKY YTJIEPOIHOTO MUTAHUSA, TI0 CIOCO0Y OpraHM3aIllH MPOLIECCOB.

OCHOBHBIE M BCIIOMOTATEIbHbBIE CTAAUN OMOTEXHOIOTUIECKOT0 MpoIiecca.

[TocTdepmeHTaliMOHHAS CTaIUs: TPOLIECCHI, BHIMOIHAEMbIEC B TOCT(HEPMEHTAIIHOHHYIO CTAIHIO.
XapakTepucTuka cyocTpaToB, HCIIONb3yEeMbIX B OnoTexHonoruu: cyoctpartsl I-ro, I-rolu Il-ro
ITOKOJICHUH.

[TonsTue acentuka B OMOTEXHOIOTHYECKUX Mpoleccax. Kimaccuduxaius nmporeccos mo ycio-
BHSIM aCENITHKHU.

MeTo/1b1 OLIEHKH YUCTOTHI KYJIBTYP MPOIYLIEHTOB: KYJIbTYPaIbHO-MOPHOIOTHYECKUil, OMOXUMHU-
YECKUH U MOJIEKYJISIPHO-TEHETUYECKU .

VYcioBus v NUTATENBHBIE CPEbI U1 KYJIbTUBUPOBAHUS KJIETOK U TKaHEN pacteHuid. [lonsarue
TOTUIIOTEHTHOCTh KAJUTYCHBIX KYJIBTYP U BO3MOKHOCTb IOJIYYEHHUsI pACTEHUN PETEHEPAHTOB.
3aKOHOMEPHOCTH POCTa M Pa3BUTHUS MPOAYIIEHTOB B YCIOBHUSIX MEPHUOIUUECKOTO KYJIbTHBUPOBA-

Hus. Kpusas pocra.

KynbpTuBUpOBaHUE MPOIYLIEHTOB B OTKPBHITOH OMOTexHoJormyeckoil cucreme. TypOupocrart-
HBIHA, OKCUCTATHBINA, pH-cTaTHBIN U XeMOCTaTHBIN CIIOCOO KOHTPOJIS KYJIbTUBUPOBAHUS MPOJY-
LIEHTOB.

ITocTdepMeHTalMOHHAs CTaaUsA: METO/BI BbIAEICHHsI OMOMAacC, BTOPUYHBIX U TIEPBUYHBIX MeTa-

007U TOB (COpPOITHUS, UMMYHOCOPOIIHS).

[ToHATHE SKOHOMUYECKMH U MeTaboNn4Yeckuil KO3 QHUIHUEHTHI, METOJ ONpeaesIeHUs 10 Mpo-
IYKTY.

MakpocTexuomerpudecknue Ko3(h(UIMEHTHI Ipolecca pepMeHTaINH.

[TonsiTHe 0 3aTparax cyOcTpaTa Ha MOAACPKAHNE KUZHEAEATEIbHOCTH MPOYLIEHTOB.

OCHOBHBIE XapaKTEPUCTUKH MPOIECCAa POCTA MPOIYLIEHTOB: CKOPOCTh pOCTa, BPEMs T'eHepalu,
yllenbHas CKOpPOCTh pocTa. PocT mpojylieHTOB B YCIOBHUAX TNTyOMHHOTO M TOBEPXHOCTHOTO
KyJIbTUBUPOBAHUSI.

O06006111eHHas: TEXHOJIOTMYECKasi CXeMa MOJIydeHUs: OMoMacc MpoAyLEHTOB: Ha IpUMeEpE MoTyye-
HUS OMoMacc XJ1e00neKapHbIX, KOPMOBBIX JAPOXOKEH M MPOOHOTHKOB.

JlaiiTe XapaKTepUCTUKY PEUMYIIECTB U HEIOCTATKOB HEMPEPHIBHBIX MPOLIECCOB (pepMEHTALIUH.
OcobeHHocT MeTabosn3Ma a’poOHBIX MUKPOOPTaHM3MOB: HCIIOJIb30BAaHHE HETOJHBIX a’po0-
HBIX OKHCIIEeHUI B OMoTexHonoruu. [lomyyenne IMMOHHONM U YKCYCHOM KHCIIOT: BO30yAUTENH,
yCIIOBUSI OMOCHHTE3a KUCIIOT.
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XapaktepucTuka sHTepoOakTepuid. Mcmoap30Banne YHTEpOOaKTEpHil B OMOTEXHOIOTUH TTOTyYe-
HUSI MUKPOOHBIX OMOMAcC U T€HHO-WH)KEHEPHBIX OEJIKOB.

depMeHTHBIE TpenapaThl B OMOTEXHOJIOTHUECHX IPOIECccax, MCIOIb30BaHHe OMoKarains3a B
nporeccax 6noTpanchopManuu.

JaiiTe nousiTue 6JI0K-cXeM OMOTEXHOJIOTHYECKUX MTPOU3BOICTB.

KynpTHBHpOBaHNE MUKPOOPTraHW3MOB B 3aMKHYTOH cucteMe. Pa3bl pocTa M 0COOEHHOCTH (u-
3MOJIOTUH MPOJYLIEHTOB B pa3InyHbIX (pazax pocra.

OcobeHHOCTH aHA’pPOOHOr0 MeTadOoIM3Ma MUKPOOPTraHW3MOB. cnonp30BaHME MOJIOYHOKHC-
JI0T0 OPOXKEHHS U TIPOTIMOHOBOKKCIIOTO OPOKEHHIA B OMOTEXHOJIOTHYECKUX TPOIIeccax.
CroupToBoe OpOXKEHHUE: MPOILYLIEHTHI — YYKapUOThI: MUILICIUAIBHBIE U IPOXKKEBbIe Tpuobl. Vc-
MOJIb30BaHKE B OMOTEXHOJIOTUYECKHUX MPOLIECCAX.

MacnsHokucaoe OpokeHne: Bo30yauTenu, ocodeHHocTH pusnonoruu. Mcnoab3oBaHue B Mpo-
reccax OMOTEXHOJIOTUH [T OMOIHEPTeTHKH.

Knaccudukanus Mozenel 1 BXOAAIMX B HUX NMapaMeTpoB. OCHOBHBIE HANPaBJICHUS MOJIEIIN -
poBaHus npoueccoB. PrU3nyeckue, BEIIECTBEHHO-MATEMAaTUYECKUE U JIOTUKO-MAaTEMaTUYECKHE
MOJIEIIN.

TpeboBanusi, npeabsBIISEMble K MATEMAaTUUECKUM MOJIENISIM B OMOTEXHOJIOTUH.

b10o4HBIi NPpUHIKMI MaTEMaTHYECKOr0 MOJIEIUPOBAHUS OMOTEXHOJIOIMYECKUX CUCTEM.
MHoro¢pakTopHble KHHETUYECKHE YPAaBHEHUS C HEPA3ACISIONIMMHUCS TTEPEMEHHBIMHU; CO CMe-
IIAHHBIMU BIIMSAIOIMMH (PaKTOPaMH.

Mogenu, yuyuThIBalolue BIUSAHNE CyOCTpaTa Ha poCT HOIYJISALIUA MUKPOOPraHM3MOB: MOJIEIb

Ilepra, monens AHJproca.

MOI{CJH/I, YUYUTBIBAOIIUEC BIIMAHUC CY6CTpaTa Ha pOCT MOMMyJIINUU MUKPOOPIraHU3MOB: MOACIIb
Ko6o3eBa u monens biaskmana.

Mopenu, y4uThIBaIOIIME BIUSHNE CyOCTpaTa Ha pOCT MOIMYJISIIUA MUKPOOPTaHU3MOB: MOJIEIb
Kob6o3eBa u monens biaskmana, Mmoaeins MoHo.

Mopenu, y4uThIBaIOIINE BIUSHUE MPOJIYKTOB META00IM3Ma Ha CKOPOCTh POCTa KYIBTYp: MO-
nenb Mepycanumckoro.

[enu, MeToAbl U 3a1a4l ONITUMU3AINY OMOTEXHOIOTHYECKUX MpoiieccoB. Onpenenenue GpakTo-
POB OIITUMU3ALTHH. MCTOI[I)I MAaTE€MaTUYCCKOTO IJIAHUPOBAHUA OKCIICPUMCHTOB.



