[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NucTuTyT ecTecTBO3HAHUS
Kadenpa 6uonoruu 1 6MOTEXHOIOTHH

YTBEPX/AIO:
JIMpEKTON MHCTHTYTA

E. B. Cxpunuukosa
«05» nrong 2021 .

PABOYAS ITPOT'PAMMA

o qucnuininae b1.B.JIB.4.1 [TumeBas OMoTeXHOIOTHs
Hampasnenue noaroroBku/crnennanbHOCTh: 19.04.01 - buorexnonorus
[Tpoduns/HanpaBnerHoCTh/crieruanu3anus: O01as OMOTEXHOIOTUS
VYpoBeHB BBICIIETO 00pa30BaHUS: MArUCTPATypa
KBanu¢ukanusa: Maructp

rox Habopa: 2021

TamboB, 2022



ABTOp NMpOrpamMmsbi:
Kannunar cenbckoxo3siiicTBEHHBIX HaykK, noueHT CkpunHukoBa Enena BnagumupoBHa

Pabouas nporpamma cocrapnena B coorBeTcTBuu ¢ ®I'OC BO mo nampasienuto nmoarotroBku 19.04.01 -
buorexHonorus (ypoBeHb Maructparypsl) (mpuka3 MwuHHCTEpCTBa 00pa3oBaHusi W Hayku PD ot «21»
HOs10pst 2014 1. Ne 1495).

Pabouas mporpamma npunsta Ha 3acenanuu Kadenpesr 6momornn u 6uorexnonoruu «08» wmrons 2021 .
[TpoTtokomn Ne 8

Paccmorpena u oqoOpena Ha 3acenanun YueHoro coBeta MHcTUTyTa ecrecTtBo3Hanus, [Ipotokonm ot «05»
uronst 2021 . Ne 10.



COIEPXAHUE

R (50077 fct:hi 1 1 89112 (61102 11 R0 1) SN 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT MaATHCTPA. ...ttt ittt et e e e 7

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 7

. KorTpons 3HaHM# 00y4Jaronuxcst U TUTTOBBIC OITCHOUHBIE CPEICTBA. ... vtnureenrsenreenreenneenneenneenneenneans 11
. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 15
. Y4eOHO-MeToiuecKoe U HHPOPMAITHOHHOE 00ECTICUCHHE JUCIUTITIHBL. . . . \vueseeeeeneeneneeneneenennanenss 17
. MarepuanbHO-TEXHUIECKOE obecrieueHue JTUCITUTITAHBL, MpOrpaMMHOE obecrieueHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 18



1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobHocth K mNpodeCCHOHATBHON AKCIUTyaTalli COBPEMEHHOTO OHMOTEXHOJIOTHYECKOTO
000pyIOBaHUS U HAYYHBIX TPHOOPOB

IIK-1 ToToBHOCTH K TUTAHMPOBAHUIO, OPTAHHW3ALMUA U TPOBEACHUIO HAYYHO-HCCIICIOBATEIILCKUX padoT B
001acTH OMOTEXHOJIOTHH, CLIOCOOHOCTHIO TTPOBOJAUTH KOPPEKTHYIO 00paObOTKY pe3ysIbTaTOB HKCIIEPUMEHTOB
U ienaTh 000CHOBaHHbBIE 3aKJIFOYEHHS U BHIBOJIBI

1.2 Bunp! u 3a1aun mpo¢eCcCUOHATBLHOMN NeITETBHOCTH 110 UCITUTUIHHE:

- HAYYHO-UCCJICAOBATCIILCKAA

monoop, 00paboTKka W aHAIM3 HAYYHO-TEXHUYECKOW W IMaTEHTHON WH(OpMAIMU MO0 TeMaTHKe
UCCIICIOBAaHUS C MWCIHOJNB30BAHUEM CIICIHAJIM3UPOBAaHHBIX 0a3 JaHHBIX C HCIOJIB30BAHUEM
MH()OPMAMOHHBIX TEXHOIOTHIA

aHaNu3 ToKa3aTeNeil TEeXHOJIOTMUECKOTo Mpoliecca Ha COOTBETCTBUE HAYYHBIM pa3paboTKaM
pa3paboTka MporpaMM Hay4IHBIX HCCIICOBAHHM, OIICHKA M aHAJIN3 MTOJYYECHHBIX PE3yIbTaTOB
MIOUCK M pa3pab0TKa HOBBIX A(PPEKTUBHBIX MyTeH MOMYyYeHHS OMOTEXHOJOTHUECKUX MPOIYKTOB,
CO3JJaHHE COBPEMEHHBIX OMOTEXHOJIOTHI, B TOM YHCJIE HaHOOMOTEXHOJOTHMH, TEXHOJOTHM
PEKOMOMHAHTHBIX J1€30KCUPHUOOHYKICMHOBBIX KHCIIOT, KJIIETOYHBIX TEXHOJIOTUH

BBIJICICHUE, WIACHTU(UKAIIMS ¥ aHalu3 TMPOAYKTOB OWocuHTe3a U OuoTrpaHchopmarmmy,
MOJTYYCHHE HOBBIX IITAMMOB-TIPOIYLIEHTOB OMOJIOTHUECKUX MTPETapaToB

CO3/1aHHe KOMIO3UIIMOHHBIX ()OPM U ONTUMANBHBIX CIIOCOOOB MPUMEHEHUsI OMOIpenapaToB
MIPOBEICHUE BAIMIALIUUA TEXHOJIOTUYECKUX MPOIECCOB U AHATUTUYECKUX METOIUK

M3ydeHUE OMOXMMHUYECKMX W OHOJOTHYECKHUX 3aKOHOMEPHOCTEH TIpoIleccoB OWOCHHTE3a,
MHUKPO- H MAaKPOCTEXUOMETPHUHU, MUKPO- H MAKPOKUHETHKH POCTa TOMYIISIIUNA MHKPOOPTaHH3MOB
U KJICTOYHBIX KYJIBTYp, B3aUMOACHUCTBUS MHKPOOPTaHU3MOB, BHPYCOB C  KIETKaMH,
MeTa0OIMUeCKUX TyTeHd W OCOOCHHOCTEH yTWIM3aluM CcyOcTpara W CHHTE3a TPOAYKTOB
MeTabonu3zma

CO3JJaHHE TEOPETUYCCKUX MOJIEJICH, TO3BOJIIONINX IPOTHO3HPOBATh XapakTep H3MECHEHUS
CBOWCTB CBIpBSl B TIpollecce ero OMOTpaHC(HOpPMALMU W TONydYaTh MPOAYKIHUIO C 3aJaHHBIMHU
KaueCTBECHHBIMH XapaKTePUCTUKAMHU

AKCIEPUMEHTATILHOE HCCIEIOBAHUE OMONOTHMUECKON M (PU3UKO-XMMHUYECKOH KMHETUKH Ha BCEX
CTaIUSAX TEXHOJOTUYECKOTO MPOIlecca U UX MaTeMaTHYeCKOe OMTUCaHUE

IIOATOTOBKA HaquO-TCXHquCKOfI OTYETHOU AOKYMCHTAIlUH, AHAJIUTUYCCKHUX O630pOB n
CIIPAaBOK, JOKYMEHTalUH [JJI Yy4acTUs B KOHKypCcax Hay4YHBIX IIPOEKTOB, IIPOEKTOB
(apmakoneiHbIX cTareil (rocyIapCTBEHHBIX CTAHIApPTOB), MyONMKALUs HAyYHBIX pPE3yJIbTaToB,
3aIUTa HHTEJUICKTYIbHON COOCTBEHHOCTH

- IPOEKTHAs

OLIEHKa BBIOpAaHHOTO Ccrocoba MPOM3BOACTBA U aNbTEPHATUBHBIX BapHMAHTOB TEXHOJOTHYECKON
CXEMBI U €€ Y3JI0B, BIOOP ONTUMAIBHOIO BapuaHTa

IMPOCKTUPOBAHHUE  OIILITHBIX, OINBITHO-IIPOMBINIJICHHBIX W IIPOMBIINUICHHBIX  YCTAaHOBOK
OHMOTEXHOJIOIHYSCKOTO IMPOU3BOJACTBA

PEKOHCTPYKLIMSA U MOJAEpPHHU3alusl JCHCTBYIOIMIMX OMOTEXHOJIOTMYECKUX MPOLECCOB U
MIPOU3BOCTB

MOJIETUPOBAHKE M ONTUMHU3ALUS [IPOLIECCOB U allapaToB MUKPOOHOIOTHYECKOTO CHHTE3a
pa3paboTKa OCHOBHBIX JTAllOB TEXHOJIOTUYECKOM CXEMBI, HCCIEIOBAHHUE TEXHOJIOTUYECKOTO
npoliecca Ha ONBITHON M OMBITHO-TIPOMBIIIUIEHHON YCTaHOBKAX

MaTeMaTu4eckoe MOJAEIMPOBAaHWE M  ONTHUMH3AlMs OCHOBHOHM ammapaTypbl ¥ Y3JIOB
TEXHOJIOTHYECKON CXEMBI

TEXHOJIOTHUECKUH pacueT o0OpyIdoBaHUs, BbIOOp CTaHAAPTHOIO M MPOEKTHPOBAHUE
HECTaHJIaPTHOTO OMOTEXHOJIOTHYECKOT0 000PYI0BaHUS



- pa3paboTka OHMOJOTMYECKHX METOJOB I YTHIM3AIMH OTXOJOB MPOU3BOACTB M BPEIHBIX

BCIICCTB,

CO3aaHuUC

3aMKHYTBIX

TEXHOJIOTUH,

pa3paboTka METOAMK U  TIPOBEICHHE

OMOMOHHMTOPHUHTA, pEIIEHUE PYTUuX MpoOIeM, CBSI3aHHBIX C OXPAHOM OKPY’KAIOLIEeH Cpeabl

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMuXCsl TOJMKHBI ObITH CHOPMUPOBAHBI CIIETYIOIIHNE

KOMIIETEHIUH:
O0001IEeHHBIC TPYIOBBIE Kon u HanmeHoBaHme
(hyHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(GyHKUMY / TPYyAOBBIC HITH HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHA / KOMIIETCHLIUU
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-1 CnocoGHOCTh K 3HaeT U IOHUMAaeT:
npoQeccHoHanbHOI - METOIbl TEOPETUYECKOTO U IKCIEPUMEHTAIBHOIO
OKCILTyaTaluu HCCIEN0BAaHUA B 00J1aCTH OMOTEXHOIOTHU;
COBPEMCHHOIO - ONTHUMAJbHBIE W PALUOHAIBHBIE TEXHOJIOIMYECKUE
OMOTEXHOJIOIMUECKOTO

000pYIOBaHUSI U HAYYHBIX
IpUOOPOB

PSXKHUMBI KYJIBTUBUPOBAHUS OOBEKTOB OHOTEXHOJOTHH,
paboThl OMOTEXHOIOTHUECKOTO 000PYIOBAHUS;
- METOJIbI aHAJIN3a CBOMCTB CHIPhS U TOTOBOU MIPOITYKITUU

YMeer (criocoOeH IPOIeMOHCTPHUPOBATH ):

- aHaJTM3UPOBATh OMOTEXHOJIOTUYCCKHUE TPOIIECCHI;

- MIPOBOJIUTH HE0OXOAMMBIE pacueTsl
OMOTEXHOJIOTHYECKOTO MpoIiecca;

- paspabarbiBaTh OWOTEXHOJOTMYECKHE MPOIECCHl U
000OCHOBBIBaTh ~ TpeOOBaHWUS K WX BEACHHIO B
MPOU3BOACTBO.

Bmaneer:

- HaBBIKAMH BEIICHUS OMOTEXHOJOTUYECKUX IPOIECCOB
MIPOU3BOJICTBA;

- METOAMKOM pacueTa IPOU3BOJACTBEHHBIX IPOIIECCOB,
OTACIBHBIX JJIEMEHTOB OMOTEXHOJOTHYECKOTO MpoIecca
MIPOU3BOJICTBA;

- TIPOBEJICHUS aHANU30B (UCIBITAHUI) HAa COOTBETCTBHE
MPOAYKIIMU YCTAHOBIICHHBIM TPEOOBAHUSM.

ITIK-1 I'oToBHOCTH K
IJIAHUPOBAHUIO,
OpraHu3aluy U
MIPOBEACHHUIO
Hay4YHO-HMCCIICI0BATEIbCKUX
pabor B obmacTu
OHMOTEXHOIOTHH,
CITOCOOHOCTBIO MPOBOTUTH
KOPPEKTHYIO 00paboTKy
pe3y/IbTaToOB
SKCIIEPUMEHTOB U JeJIaTh
000CHOBaHHEIE 3aKITIOUCHUS
¥ BBIBOJIBI

3HaeT ¥ MOHUMAET:

- COACPIKAHUC n METOOOJIOTHYCCKHE OCHOBBEI
TCOPCTUUYCCKUX n OPAKTHYCCKUX 3HAHUH JJIA
OIpeACIICHUA n peuICHuA HCECTaHAAPTHBIX

HUCCICA0BATCIIbCKUX 3a/1a4 B obmactu 6I/IOTCXHOJ'IOFI/II/I;
- CHOC06LI, METOObI u OpHUCMbL pcain3anuun
HCCICA0BAaTCIbCKUX 3ada4.

YMeer (criocoOeH IPOIeMOHCTPHUPOBATH ):

- TMPUMEHATh CHUCTEMY TCOPETUYCCKUX U TMPAKTHUSCKHUX
3HAHUU JJI OPTaHU3AIMH U PEIICHUS HCCISIOBATEIhCKUX
3a/1ad B 00JaCTH OMOTEXHOJIOTHUH, KOMILICKCHBIN aHau3
HAayYHBIX MTPOOJIEM, Pa3IMYHBIC MOXO/IbI K UX PEIICHUIO;
- HCIIOJTb30BaTh COBPEMEHHBIC METO/IBI OMOTEXHOJIOTHH.

Baapgeer:

- OCHOBaMH MOJICTUPOBAHUA © KOHCTPYHPOBAHUS
THIMAYHBIX ¥ HECTAHAAPTHBIX HCCIEAOBATEIHCKUX 3a/1ad B
OHOTEXHOIOTHH;

- HaBBIKOM CHCTEMAaTHU3WPOBAHUS TEOPETHUYCCKUX U
MPaKTUYECKUX 3HAHWK I TIOCTAaHOBKA MW PEIICHUS
HCCIIeIOBAaTEILCKUX 3a]1a4.

1.4 CornacoBaHue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:




OIIK-1

CnocoOHOCTE

K

npodeCcCuoHaTBLHOM

SKCIITyaTalun

OMOTEXHOJIOTUYECKOTO 000PYIOBAHUS U HAYYHBIX TPHOOPOB

Ne
n/m

HanmenoBanme
JIMCITUILINH,
OTIPEICIISIIOITIX
MEKTUCIUTUTMHAPHEIE
CBSA3H

dopma
oOyueHwMst

OuyHo-3a04Has

(cemectp)

21314

buorexnonornueckune
OCHOBBI
(hapMarieBTHIECKOTO
MIPOU3BOJICTBA

+

buorexmonorus
JIPOOKEN U
MHUIIETHATBHBIX
rpubdoB

KynbTypbl KII€TOK 1
TKaHEH

OCHOBBI
MIPOU3BOJICTBA
OHOJIOTHYECKHUX
CPEJICTB 3aIIHUTHI
pacTeHui

[IpakTHka no
MOJTY4YEeHUIO
HEPBUYHBIX
po(heCCHOHATTLHBIX
YMEHHH 1 HaBBIKOB

CenbCKOX035AiCTBEHHA
s1 OMOTEXHOIOT U

CoBpeMeHHbIE
MPOOIEMBI
OMOTEXHOJIOTHUH

Teopetuueckue u
MIPHUKJIAHBIE aCTIEKThI
MHKPOOHOJIOTHH

Ilmanobakrepuu:
(hyHIaMEHTAJIbHOE H
NPUKIIATHOE 3HAYCHUE

10

DKoJIOrnuecKast
OMOTEXHOJIOTHS

IK-1

HAy4YHO-MCCIIEIOBAaTEIbCKUX  paboT B

MPOBOJIUTH  KOPPEKTHYIO

TortoBHOCTE

IIJIAaHUPOBAaHUIO,

00OCHOBAHHBIE 3aKJIIOUECHUS U BBIBOJIbI

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
S — O4HO-3209HAS
MEXIUCIUIUIMHAPHBIE (cemectp)
CBS3H 112131415
1 |buorexnonorunueckue +
OCHOBBI
(hapManeBTHUECKOTO

IMpoOun3BOACTBA

OpraHu3aIuu
o0lacTh  OMOTEXHOJIOTHH,
00paboOTKy  pe3yJIbTaToB

n

COBpPEMEHHOT'O

MIPOBEIICHUIO

CIIOCOOHOCTBIO
IKCIICPUMEHTOB |

enath



2 |buorexuomorus +
OMOJIOTUYECKHU
AKTUBHBIX BEIIECTB

3 |buoTexHONOTHA +
JPOACKEH U
MHUIETHAIBHBIX
rpuboB

4 |buorexHoaorus +
MIPUPOAOIIOIH30BAHUS

5 | KynbTuBUpOBaHUE +
PaCTUTENBHBIX KIETOK
Y TKaHew in vitro

6 | KynbTyphI KJIETOK | +
TKaHeH

7|MonekynspHas +
ouonorus u
TeHETHYEeCKas
WHKCHEPHSI

8 |HanoOuorexuomoruu +

9 |HIP +

10|HoBble HanipaBneHUs +
OMOTEXHOIOTHUH:TIPOTE
OMHKa, IENTHIOJIOT U

11 |IIpakTHka mo + | +
MOJTY4YEHHUIO
HEPBUYHBIX
poheCCHOHATTLHBIX
YMEHHH 1 HaBBIKOB

12 (TIpenaumnioMHuas +
MPaKTHKA

13 [ITpuxnamgaast +
OMOTEXHOJIOTHS U
MHKPOOHOIOTHS

14 |CenbCcKOX03sIHiCTBEHHA +
s1 OMOTEXHOIOTUS

15|CoBpemeHHbIE +
POOIEMBI
OMOTEXHOJIOTUU

16 [Teopetuueckue u +
NPUKJIaJHBIC aCTIEKThI
MHUKPOOUOTIOTHN

17 |llnanobakrepum: +
(hyHIIaMEHTAIEHOE H
MIPUKJIATHOE 3HAYCHUE

18 |Oxonorunueckasa +
OMOTEXHOJIOTHS

19 [DxoHOMMKA +
OMOTEXHOJIOTHH

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:

HuctunnHa «[IumeBass GMOTEXHOJIOTH) OTHOCHTCS K BapHaTMBHOW yacTu ydeOHoro turana OIl mo
HamnpayieHUI0 noArotoBku 19.04.01 - bruorexHonorus.

JucuunnuHa «[Iumesast OMOTEXHONIOTHs U3ydaeTcs B 4 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 2 3.€.



OuHo-3a04Hasi: 2 3.€.

OuHo-3a04HaA

Bup yueOHOIl paboThI
Ay p (Bcero yacos)

O0mas Tpy10éMKOCTb JMCIHUIITHHBI 72
KonTaktHas pabora 10
Jlexuuu (Jlexummn) 4
[Tpaktuueckue (IIpakr. pab.) 6
CamocrostenbHas pabota (CP) 62

3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | @opMbI TEKYIIETO
TEMBI paszena/TeMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
LIMH | KT.
pao.
0-3|10-3|0-3
4 cemectp

1 Buorexnomoruuecko CobecenoBaHue;
€ TIPOU3BOJICTBO TectupoBanue
BEILECTB U
COECTUHEHUN
(TMIIEBBIE KUCIIOTHI,

AMUHOKUCJIIOTEHI, 2 - |20
JUIABI U

BUTAMUHBI),

HCIIOJIb3YEMBIX B

UANIEBOU

MIPOMBIIIUIEHHOCTH.

2 [Tomyuyenune CobecenoBanue;
pa3IMYHBIX Tectuposanue;
MIPOAYKTOB I IIpaxTrueckoe
MUIIEBOTO 1 6 20 3ajaHue IS
Ha3HAYCHUS IIPaKTUYECKON
OMOTEXHOIOTUYECKU MOJITOTOBKH
MU METOJIaMH.

3 [Numesas CobecenoBaHnue;
KOMOWHATOPHKA. TectupoBanue
IIepcriekTHBBI 1 - 122
pa3BUTHS NTULLEBOU
OMOTEXHOJIOTHH.

Tema 1. BuoTexHoJ0rMYeCKOe MPOU3BOACTBO BElIECTB M COeJUHEHNH (MUIIeBble KHCI0ThI,
AMHMHOKMCJIOTHI, TMIHU/IbI U BUTAMHHBI), HCII0JIb3yeMbIX B UIIEeBOI npoMbinlieHHOCcTH. (OITK-1)

Jlexknus.
Beenenue. Llens u 3amaun aucuuiuinHbl. Mctopust 1 cOBpeMEHHOE COCTOSIHUE, KiacCU(pHUKAIMs oTpaciieit
6uorexnonoruu. [Tumesas OMOTEXHOIOTHS KaK YacTh MPOMBIIIIICHHOM MUKPOOHOIOrud. OCHOBHI MUIIEBOI
O6uoTexHONOrul. MHUKpOOHOJIOTHUECKOE TPOU3BOACTBO OMOIOTUYECKH aKTHBHBIX BEILECTB U MPENapaToB -
Ba)XHOE HAIPaBJICHUE MUIIEBONH OMOTEXHOIOTHH.

IIpakTH4eckoe 3aHATHE.
HE TPESYCMOTPEHO



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1 DTamnsl pa3BUTHS TUIICBON OMOTEXHOIOTHH.
2 OcHOBHBIE HaNpaBIeHHUs Pa3BUTHsI OMOTEXHOJIOTUH B MHUIIEBON MPOMBIIUIEHHOCTH.

3 TpeOGoBaHus, MpeabABIIEMbIC K MUKPOOPTaHH3MaM — mpoaylieHTaM. CriocoObl co31aHus
BBICOKOA(D(PEKTUBHBIX IITAMMOB-TIPOAYIICHTOB.

4 Crnioco0b! KnaccupuKay IpoIeccoB KYIbTUBUPOBAHUS MUKPOOPTraHU3MOB.
5 Meroabl KynbTUBUPOBAHUSI MUKPOOPTaHU3MOB.
6 KonnuecTBEHHBIE OKA3aTENN POCTA U IPOAYKTUBHOCTH MHUKPOOPTaHU3MOB.
7 Buapl nosyHeNpepbIBHOTO U HENPEPBIBHOTO KYJITUBUPOBAHNUS MUKPOOPTaHU3MOB.
8 OOmue NpUHIMIIBI T0A00Pa UCTOUHUKOB ChIPbs AJIs1 ONOTEXHOJOTMYECKUX TPOU3BOJICTB.
9 Buap! yriepoaHbIX cyOCTpaToB, HCTOYHUKOB MUHEPAIBHOTO MUTAHMUS.
10 KommuiekcHbIe 000TaTUTENN MTUTATEIBHBIX CPE/I.
11 CocraBneHue U ONTUMH3ALMS PELENTYP MUTATENBHBIX CPEL.
12 TexHonorus u annaparypHoe o(popMIICHHE IPUTOTOBIICHUS pACTBOPOB KOMIIOHEHTOB MTUTATEIbHBIX
cpen.

Tema 2. IlosrydyeHnne pa3jM4HbIX NPOAYKTOB NUIEBOr0 HA3HAYEHUS OMOTEXHOJIOTHYeCKUMM
metoaamu. (ITK-1)

Jlekumus.
[lepciekTHBBl MONYy4YEHHUS MHILEBOTO Oelka MeToJaMH OHOTEXHOJOTHUH. TEeXHOJOrHs MOMydYeHUs
OETKOBO-BUTAMUHHBIX M OEJIKOBO-JTUMHIHBIX KOHIIEHTPAaTOB Ha OCHOBE Ouomacchl Apoxxkeil. ColpbeBbie
pecypcel  OuorexHonoruu. OOmMe MNPUHIUOB 1MOAOOpAa HCTOYHMKOB  CBHIpbS  JUISL  IHILEBBIX
OMOTEXHOJOTUYECKUX MPON3BOCTB. OCHOBHBIE BUbI ChIPbS U BCIIOMOTATeIbHBIX MarepuanoB. McTouHUKI
ymiepona, a3otra W (ocdopa, Kak OCHOBHBIX KOMIIOHEHTOB THTATENbHBIX Cpel. XapaKTepUCTHKa
KOMIUJIEKCHBIX ~ oOoratuteneil murarenbHbIX cpea. Kiaccudukauus nuTaTenbHbIX — cpel  Uid
KyJbTUBUPOBAHUSI MUKPOOPTaHU3MOB, UCIIOJIB3yEMbIX B MUIIEBOW OMOTEXHOJIOTHH.

IIpakTn4yeckoe 3ansATHE.
JlaboparopHoe 3aHsTHE. BUOTEXHOTOTHYECKOE IPOU3BOICTBO BEIIECTB U COCTUHEHUH, HCIIONB3YEMBIX B
HPIH.IGBOﬁ HpOMLIIJ_IHeHHOCTI/I.
Tlman HpOBGI[eHI/ISI 3aHATHUA.
1 ITumeBast OMOTEXHOIOTHS KaK YaCcTh MPOMBINUICHHOM MUKPOOHooru. OCHOBBI TTUIIIEBOM
OmoTexXHOIOTHH. MUKPOOHOIOTHYECKOE TPOU3BOICTBO OMOJIOTUYECKH aKTUBHBIX BEIICCTB U
MpenaparoB - BAXKHOE HAIIPaBJICHUE TTUIIICBOM OMOTEXHOJIOTHH.

JlaGoparopHoe 3aHsATHE. bUOTEXHOIOrMYEeCKOe MPOU3BOJICTBO BEIIECTB M COEAMHEHWH, MCIIOJIB3yEMbIX B
MUIIEBOX IPOMBIIUICHHOCTH.
IInan npoBeneHUs 3aHATHUS.

1 Metozpl MOTy4eHUs MPOMBIIUICHHBIX IITAMMOB MUKpOOpraHu3MoB. O01mue TpeboBaHus,
IIPENBABIIIEMBIE K KYJIBTUBUPYEMBIM B IIPOMBIIIJIEHHBIX YCIOBUAX MUKpPOOpranusmam. Mcrtounuku
IIOJIy4E€HHS IIPOMBIIIEHHBIX IITAMMOB IIPOYLEHTOB. MUKPOOPTaHU3MBI, HCIIOIb3YIOLIUECS B
OpOIMIBHBIX MTPOU3BOJACTBAX JUIS MOMYUYCHHS MIPAKTUUECKH LIEHHBIX MTPOIYKTOB, UX OMOXUMUYECKAs
JesITeIbHOCTh. Vcnonbp30BaHue JpOXKeH, MJIECHEBBIX TPUOOB 1 OaKTepHil B MUIIEBOM
IIPOMBIIUICHHOCTH.

JlaGoparopHoe 3ansiTie. [Ipon3BOACTBO (epMEHTHBIX MPEapaToB
[1nan npoBeneHMs 3aHATHUS.



1 Knaccudukanus BA/] k numie. [lonydyenne npenaparoB HyTPUIIEBTUKOB, TapadapMaIieBTUKOB U
NpOoONOTHUKOB METOIaMHU OMOTEXHOJIOTHU. TeXHOIOoTHs (hepMEHTHBIX MPENapaToB U UX
UCIIOJIb30BaHKE B MHUILEBON MPOMBIIIIEHHOCTH COBpPEMEHHOE COCTOSIHUE U TIEPCIIEKTUBBI Pa3BUTHS
TEXHOJIOTHH (PepPMEHTHBIX IpenapaToB. Mcrounnku noiaydenus pepmentoB. Kinaccuduxkanus u
HOMEHKJIaTypa (hepMEHTHBIX IpenapaToB. EqMHUIEI aKTUBHOCTH ()epMEHTHBIX MPETaparoB.
Texnomorus BolAeTeHUS (PEPMEHTHBIX PENapaToOB U3 ChIPbsl PACTUTEIBHOTO U YKUBOTHOTO
npoucxoxkaeHus. TexHonorus, anmnaparypHoe ohopMIIeHHE MTPOLECCOB KyTbTUBUPOBAHUS
IPOIYLIEHTOB ()epPMEHTOB IITyOMHHBIM U IOBEPXHOCTHBIM criocobamu. [Ipumenenue GepMeHTHBIX
IpenapaToB B MUIIEBOM MPOMBIIUIEHHOCTH.

JlaGoparopHoe 3ansitue. [loaydeHne numieBoro Oeska M MUIIEBBIX KUCIOT.
IInan npoBeneHUs 3aHATHUS.
1 IlepcneKTHBBI MOIyYEHUs MUIIEBOTO OelTka METOJaMHi OMOTEXHOJIOTHH.

2 buotexHoMOrHYECKHEe MPOIIECCHI MOTYUYSHUS MTUIIEBBIX KUCIOT (JIIMOHHOM, YKCYCHOM, MOJIOYHOM ).
buotexHonoruueckue nporecchl Noay4yeHUs] MHTEHCUBHBIX MOJICIACTUTENEH U caxapo3aMeHHUTENeH,
YCUJTUTENIEH BKyCa.

JlaboparopHoe 3aHATHEe. TEeXHOJOTHS MONYyYEHUS M HCHOIB30BAHMS APONIKEBBIX KYIBTYp B IHIIEBOM
MPOMBIIIIEHHOCTH.

IInan IMPOBECACHHUS 3aHATHUAA.

1 TexHONMOTHS MOTyYEHHS U UCTIONB30BAHUS APOAOKEBBIX KYJIBTYp B MHUILEBON MPOMBIIIIICHHOCTH.
JpoxokeBoe Mpou3BOJACTBO. broxuMudeckre BO3MOKHOCTH JPOAOKEBBIX K1eToK. CylHOCTh U
OCHOBHBIE CTaJIUH TEXHOJOTHUECKOTO Mpoliecca MPOU3BOACTBA Ipoxkeld. [IponsBoacTBo crimpra.
MuKpoopranu3Msl, HCIIOIb3yeMbIe B IPOU3BOACTBE cUpTa. [IMBOBapeHne u BUHOAETHE.
Buoxummueckue ocHOBBI nporecca copakuBanust. CyITHOCTh M OCHOBHBIE CTaIUU TEXHOJIOTUIECKOTO
nporiecca. XiebonekapHoe Mpou3BoACTBO. [IpHHIMIIHAIbHAS TEXHOIOTHYECKAs CXeMa MOTYYeHHUs
xJIeOoneKapHbIX Ipoxkkel. [IpuMeHeHne IpoxKeBBIX KyJAbTYp B pa3IMYHBIX OTPACIAX MUIIEBOM
OunoTexHoIIOrnu. MeTo/Ibl aHalIn3a MPOYKTOB aHA3POOHOTO M a3pOOHOT0 MeTabOIM3Ma JPOFNIKEH.

JlabopatopHoe 3ansaTue. [Ipon3BOACTBO MUIIEBHIX T00ABOK U KPACHUTENCH.
IIman IMMPOBCACHHUA 3aHATHUA.

1 Knaccudukanus nuimeBsix 100aBoK. [ nrueHndeckas permaMeHTanus MPUMEHESHHSI TTUIIEeBBIX
n00aBoK. bruoTtexHomornueckre mpomeccsl MoMydeHus MUIIEBBIX KpacuTenen. [I[puMmeHeHne nmuieBbIx
J00aBOK ¥ MHTPEAUECHTOB, MOJYYEHHBIX OMOTEXHOJIOTUUECKUM Ty TEM.

2 TMomydeHnue 6GmomMacchl MUKPOOPTAaHU3MOB B Kau€CTBE UCTOYHUKA OeIKa.

3 IIpou3BoACTBO XJI€OOMEKAPHBIX IPOKKEH M X IKCIIEPTH3A.

4 MukpoOpraHusMsbl, UCIIOJIb3YEMBIE B TUIIIEBOM IIPOMBILIUIEHHOCTH.

5 T'enetnyecku MOaUGUIUPOBAHHBIE HCTOYHUKH ITHIIH.

6 CbenoOHBIEC BOZOPOCIH.

7 TlpumeHeHne 3aKBACOK B MPOU3BOICTBE MOJIOYHBIX MPOAYKTOB. [lopoku 3akBacok

8 DKCIOHEHIMAIbHAs MOJEINb POCTa MUKPOOPTaHU3MOB B IEPUOINYECKUX YCIOBHUSX.
9 3naueHue oTHENBHBIX (pa3 pocTa B OMOTEXHOJIOTHH.

10 Mogenu pocta MUKPOOPTaHU3MOB, OCHOBaHHBIE HA 3aBUCUMOCTH YAEIbHON CKOPOCTH POCTA OT
KOHIICHTpAIMK CyOcTpara 1 MPOAyKTOB METa00IM3MA.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 O6mue TpeboBaHUsl, MPEbABISIEMbIE K KYJIbTUBUPYEMbIM B IIPOMBIIUIEHHBIX YCIOBHUIX
MUKpOOpranu3MaM. MICTOUHHKH MONTydeHUs: TPOMBIIUICHHBIX IITAMMOB MUKPOOPTaHU3MOB.

2 Cxema ceneKlud MUKPOOPTraHU3MOB C MCIIOJIb30BAaHWEM IIPUHIIMIIOB MyTareHe3a 1 peKOMOMHOTeHe3a.

Tema 3. [InmeBass komOuHaropuka. IlepcnekTuBbl pasBuTus nuieBoii ouorexnosaoruu. (IK-1)
Jlekumus.
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Hanpasnenus ucnonszoBanus BAJl B TeXHOIOTUN (YHKIIMOHAIBHBIX NPOAYKTOB MUTaHUs. [lepcrieKTUBEI
pa3BuTHs. HMHHOBanmu B oTpacnu. [lomydeHuwe TmUIIEBBIX BEUIECTB METOJAMH OHWOTEXHOJOTHH.
[lepcrieKTHBBI TOJMYYEHHS MHUINEBOTO Oelka MeToJaMH OWOTEXHOJOTHH. TEeXHOJIIOTHS MOJTy4YeHUs
0€JIKOBO-BUTAMHMHHBIX U OEJIKOBO-TUMHUIHBIX KOHIICHTPATOB Ha OCHOBE OHoMacchl apoxokeil. [lomydenue
OMOJIOTUYECKH aKTUBHBIX J00ABOK K MHIIE M MHIIEBBIX J00aBOK MeTonaMu OuotexHonoruu. Ilomyuenue
IpernapaToB  HYTPULEBTUKOB, TMapagapMaleBTUKOB M  NPOOMOTHKOB METOJaMH  OHWOTEXHOJOTHH.
Hanpasnenust wucnonb3oBanust bBAJl B TexHomoruu  (DYHKUMOHAIBHBIX  HPOAYKTOB  MUTAHMUS.
bruorexHonmoruueckue MpoLEcChl TMONyYeHHs] MHIIEBBIX Kpacuteneld. bruorexHomormueckue Mpouecchl
MOJTYYEeHHUsI MHTEHCUBHBIX MOJICIIACTUTENEH U caxapo3aMeHUTENeH, yCuianTenen BKyca.
IIpakTn4yeckoe 3ansATHE.
HE MPeyCMOTPEHO
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 CoBpeMeHHOE COCTOSTHUE U TIEPCIIEKTUBBI pa3BUTHS MUIIEBOI OMOTEXHOJIOTHH.
2 IlpuMeHeHHEe NHUIIEBBIX 100aBOK U UHTPEJUEHTOB, OTYYEHHBIX OMOTEXHOJIOTMUECKUM ITyTEM.
3 MuKpOOpraHu3Mbl, UCIOIb3YEMBIE B MUIIEBOI MPOMBIIIICHHOCTH.
4 T'eHeTnueckyu MOAM(DULIMPOBAHHBIE HCTOUHUKHU THIIH.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSTHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
IIpakTnyeckoe 3aaHue ISl MPAKTHYECKOM MOATOTOBKHU

Tema 2. [lomydenne pa3TuyHBIX MTPOAYKTOB MHUIIEBOTO Ha3HAYEHUST OMOTEXHOJIOTHUYECKUMU METO/IaMH.
JlaboparopHoe 3aHsTHE. BHOTEXHOTOTHYECKOE TIPOU3BOICTBO BEIIECTB U COCTUHEHUH, HCIIOB3YEMbIX B
HPIH.ICBOﬁ HpOMLIIJ_IHeHHOCTI/I.

Tlman HpOBGI[eHI/ISI 3aHATHUA.
1 IMumeBast OMOTEXHOIOTHS KaK YacTh MPOMBINUICHHOM MUKPOOHooruu. OCHOBBI TTUIIIEBOI
OmoTexHOJIOTUH. MUKPOOHOIOTHYECKOE TTPOU3BOICTBO OMOJIOTUYECKH aKTUBHBIX BEIICCTB U
MpenaparoB - BAXKHOE HAIIPaBJICHUE TTUIIIEBOM OMOTEXHOJIOTHH.

JlaGoparopHoe 3aHsATHE. BUOTEXHOIOrMYEeCKOe MPOU3BOJICTBO BEIIECTB M COEAMHEHWH, MCIIOJIB3yEMBIX B
MUIIEBOX IPOMBIIUICHHOCTH.
IInan npoBeneHUs 3aHATHS.

1 Metozpl MOTy4eHUs MPOMBIIUICHHBIX IITAMMOB MUKpOOpraHu3MoB. O01mue TpeboBaHus,
IIPENBABIIIEMBIE K KYJIBTUBUPYEMBIM B IIPOMBIIIJIEHHBIX YCIOBUAX MUKpPOOpranusmam. Mcrounuku
IIOJIy4E€HHS IIPOMBIIIEHHBIX IITAMMOB IIPOYLEHTOB. MUKPOOPTaHU3MBI, HCIIOIb3YIOLIUECS B
OpOIMIBHBIX MTPOU3BOJACTBAX JUIS TOMYUYCHHS MIPAKTUUECKH LIEHHBIX MTPOIYKTOB, UX OMOXUMHUYECKAs
JesITeIbHOCTh. VIcnonbp30BaHue JpOXKeH, MJIECHEBBIX TPUOOB 1 OaKTepHil B MUIIEBOM
IIPOMBIIUICHHOCTH.

JlaGoparopHoe 3ansiTie. [Ipon3BOACTBO (epMEHTHBIX MPETapaToB
[1nan npoBeneHMs 3aHATHUS.
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1 Knaccudukanus BA/] k numie. [lonydyenne npenaparoB HyTPUIIEBTUKOB, TapadapMaIieBTUKOB U
NpOoONOTHUKOB METOIaMHU OMOTEXHOJIOTHU. TeXHOIOoTHs (hepMEHTHBIX MPENapaToB U UX
UCIIOJIb30BaHKE B MHUILEBON MPOMBIIIIEHHOCTH COBpPEMEHHOE COCTOSIHUE U TIEPCIIEKTUBBI Pa3BUTHS
TEXHOJIOTHH (PepPMEHTHBIX IpenapaToB. Mcrounnku noiaydenus pepmentoB. Kinaccuduxkanus u
HOMEHKJIaTypa (hepMEHTHBIX IpenapaToB. EqMHUIEI aKTUBHOCTH ()epMEHTHBIX MPETaparoB.
Texnomorus BolAeTeHUS (PEPMEHTHBIX PENapaToOB U3 ChIPbsl PACTUTEIBHOTO U YKUBOTHOTO
npoucxoxkaeHus. TexHonorus, anmnaparypHoe ohopMIIeHHE MTPOLECCOB KyTbTUBUPOBAHUS
IPOIYLIEHTOB ()epPMEHTOB IITyOMHHBIM U IOBEPXHOCTHBIM criocobamu. [Ipumenenue GepMeHTHBIX
IpenapaToB B MUIIEBOM MPOMBIIUIEHHOCTH.

JlaGoparopHoe 3ansitue. [loaydeHne numieBoro Oeska M MUIIEBBIX KUCIOT.
IInan npoBeneHUs 3aHATHUS.
1 IlepcneKTHBBI MOIyYEHUs MUIIEBOTO OelTka METOJaMHi OMOTEXHOJIOTHH.

2 buotexHoMOrHYECKHEe MPOIIECCHI MOTYUYSHUS MTUIIEBBIX KUCIOT (JIIMOHHOM, YKCYCHOM, MOJIOYHOM ).
buotexHonoruueckue nporecchl Noay4yeHUs] MHTEHCUBHBIX MOJICIACTUTENEH U caxapo3aMeHHUTENeH,
YCUJTUTENIEH BKyCa.

JlaGopatopHoe 3aHsATHE. TEXHONOTHS TONyYeHHS W HCIOIb30BAHMS JPOXCKEBBIX KYyJIBTYP B IHIIEBOU
HPOMBIIICHHOCTH.
[Tan mpoBeaeHNs 3aHATHSL.

1 TexHONMOTHS MOTyYEHHS U UCTIONB30BAHUS APOAOKEBBIX KYJIBTYp B MHUILEBON MPOMBIIIIICHHOCTH.
JpoxokeBoe Mpou3BOJACTBO. broxuMudeckre BO3MOKHOCTH JPOAOKEBBIX K1eToK. CylHOCTh U
OCHOBHBIE CTaJIUH TEXHOJOTHUECKOTO Mpoliecca MPOU3BOACTBA Ipoxkeld. [IponsBoacTBo crimpra.
MuKpoopranu3Msl, HCIIOIb3yeMbIe B IPOU3BOACTBE cUpTa. [IMBOBapeHne u BUHOAETHE.
Buoxummueckue ocHOBBI nporecca copakuBanust. CyITHOCTh M OCHOBHBIE CTaIUU TEXHOJIOTUIECKOTO
nporiecca. XiebonekapHoe Mpou3BoACTBO. [IpHHIMIIHAIbHAS TEXHOIOTHYECKAs CXeMa MOTYYeHHUs
xJIeOoneKapHbIX Ipoxkkel. [IpuMeHeHne IpoxKeBBIX KyJAbTYp B pa3IMYHBIX OTPACIAX MUIIEBOM
OunoTexHoIIOrnu. MeTo/Ibl aHalIn3a MPOYKTOB aHA3POOHOTO M a3pOOHOT0 MeTabOIM3Ma JPOFNIKEH.

JlabopatopHoe 3ansaTue. [Ipon3BOACTBO MUIIEBHIX T00ABOK U KPACHUTENCH.
IIman IMMPOBCACHHUA 3aHATHUA.

1 Knaccudukanus nuimeBsix 100aBoK. [ nrueHndeckas permaMeHTanus MPUMEHESHHSI TTUIIEeBBIX
n00aBoK. bruoTtexHomornueckre mpomeccsl MoMydeHus MUIIEBBIX KpacuTenen. [I[puMmeHeHne nmuieBbIx
J00aBOK ¥ MHTPEAUECHTOB, MOJYYEHHBIX OMOTEXHOJIOTUUECKUM Ty TEM.

2 TMomydeHnue 6GmomMacchl MUKPOOPTAaHU3MOB B Kau€CTBE UCTOYHUKA OeIKa.

3 IIpou3BoACTBO XJI€OOMEKAPHBIX IPOKKEH M X IKCIIEPTH3A.

4 MukpoOpraHusMsbl, UCIIOJIb3YEMBIE B TUIIIEBOM IIPOMBILIUIEHHOCTH.

5 T'enetnyecku MOaUGUIUPOBAHHBIE HCTOYHUKH ITHIIH.

6 CbenoOHBIEC BOZOPOCIH.

7 TlpumeHeHne 3aKBACOK B MPOU3BOICTBE MOJIOYHBIX MPOAYKTOB. [lopoku 3akBacok

8 DKCIOHEHIMAIbHAs MOJEINb POCTa MUKPOOPTaHU3MOB B IEPUOINYECKUX YCIOBHUSX.
9 3naueHue oTHENBHBIX (pa3 pocTa B OMOTEXHOJIOTHH.

10 Mogenu pocta MUKPOOPTaHU3MOB, OCHOBaHHBIE HA 3aBUCUMOCTH YAEIbHON CKOPOCTH POCTA OT
KOHIICHTpAIMK CyOcTpara 1 MPOAyKTOB METa00IM3MA.

ColecenoBanue

Tema 1. buorexHomoruueckoe MMPOU3BOACTBO BCUICCTB U COC,Z[I/IHGHI/Iﬁ (HI/IH_ICBBIG KHCJIOTBI, aMUHOKHMCJIOTHI,
JIAIIUABI 1 BI/ITaMI/IHBI), HCIOJIL3YCMbBIX B HHH.[CBOﬁ MMPOMBIIIUICHHOCTH.

1) DTansl pa3BUTHS TUIIEBOW OMOTEXHOJIOTHH.
2) OcHOBHBIE HAINPABICHHS Pa3BUTH OMOTEXHOIOTUHU B MMUIIEBOM MPOMBIIIUIEHHOCTH.
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3) TpeGoBanus, mpeabIBIsieMble K MUKPOOPTraHU3MaM — IpoxyneHTam. CriocoObl Co3aaHus
BBICOKOA((EKTHUBHBIX IITAMMOB-IIPOLYIIEHTOB.

4) CpIpbe 1 COCTAB MUTATENBHBIX CPe AJIsi ONOTEXHOIOTHYECKOTO IPOU3BOICTBA.

5) CniocoObI KyJIbTUBHPOBAHHSI MUKPOOPTAHU3MOB.

6) KynbTBHpOBaHUE )KUBOTHBIX U PACTUTENBHBIX KJIETOK.

7) OGm1as 6MOTEXHOJIOTHYECKAs CXeMa ITPOU3BOJICTBA MPOTYKTOB MUKPOOHOTO CHHTE3A.

8) ITomyueHue moceBHOro Marepuana. MUKpOOPTaHU3MBI, HCIIONb3yeMble B OMOTEXHOIOTHH.

9) Cripbe w1 nutarenbHbIX cpea. CocTaB MATATEHHOM Cpebl sl OMOTEXHOIOTHYECKOTO MPOU3BOACTRA
(MCTOYHHMKH yTIIepo/ia U APYTUX MUTATEIBHBIX BEIIECTB).

10) IIpuroTtoBneHne MUTATENHHOU CPEbl, MHOKY/ISINS U KYJIbTUBUPOBAHUE.
TecTupoBanme

Tema 1. buorexHomoruueckoe MMPOU3BOACTBO BCUICCTB U COCI[PIHGHPIFI (HI/IH_ICBBIG KHCJIOTBI, aMUHOKHMCJIOTHI,
JIMIIUABI 1 BI/ITaMI/IHBI), HCIOJIL3YCMbBIX B HHH.[CBOﬁ IMPOMBIIIUICHHOCTH.

1. Accouunanuu MOJOYHOKHUCIBIX OaKT. ¢ APOXKKAMH Ha3bIBAIOTCSA:
1) cycino;

2) 3aKBacka;

3) comno.

2. B ocHOBe KBallIcHUS OBOILEH JIEKUT:

1) MonmoyHOKHCIIOE OPOKEHHE;

2) YKCYCHOKHCJIO€ OpoKeHue;

3) cnupToBOE OpOKEHUE.

3. Jlnst mpou3BoACTBa Ke(pripa HEOOXOAMMBI:

1) npoxoxu;

2) nakToOaKTEPHH;

3) APOKIKM M JTAKTOOAKTEPHH.

4. YKCYCHOKHCIIO€ OpO’KEHHE BBI3BIBACTCS OAKTEPHSIMU POa:
1) crpentobakrepun;

2) naKTOOaKTEPHH;

3) anerodaKTep M INIIOKOHOOAKTEP.

5. YKCyC B OCHOBHOM HMCIOJIb3yETCS:

1) B nu1eBOi NPOMBIIIJIEHHOCTH;

2) Ui U3TOTOBIICHUS JIAKOB;

3) B (papmarieBTHUECKON POMBIIUIEHHOCTH.

6. [IpenBapUTENBbHBIM 3TANIOM MOJTYUYEHHS YKCyca SIBIISETCSA:
1) nomyuyeHue MOJIOYHOM KUCIIOTHI;

2) mojiyuyeHue 3TAHOJA;

3) nonyuenue OyTaHona.

7. Hemenkuii crioco0 momydeHus yKcyca siBIseTCS:

1) ObICTpPBIM;

2) MEIJICHHBIM;

3) cpenHeit CKOPOCTH.

8. OCHOBHBIM CBIPbEM JUJIS1 IPOU3BOJICTBA TUMOHHOM KUCIIOTHI SIBJISIETCSI:
1) xapTodens;

2) MeJiacca;

3) newronosa.

9. I'myOuHHBIN cT0CcO0 MOTyYeHHS JIUIMOHHON KUCIIOTHl OCHOBAH Ha:
1) ucrionb3oBaHUU «OPOIMIIBHBIX KaMEp»;
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2) UCTIOIB30BAaHUU YAHOB;
3) ucnosib30BaHuU GepMeHTATOPOB.
10. I'pu6 Aspergillus niger uCIONB3YIOT U1 NOTYYCHUS:
1) TMMOHHOM KUCIIOTHI;
2) DIIOKOHOBOM KUCJIOTHI;
3) JUMOHHOM KMCJIOTHI M IJIIOKOHOBOI KHCJIOTHI.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIIUIUIMHE POBOIUTCS B JopMe 3adeTa

Tunosslie Bonpocsl 3auera (OIIK-1, ITK-1)
1). Dransl pa3BUTHSA NUILIEBON OMOTEXHOJIOTHH.
2) OCHOBHBIE HANIPABIECHUSI Pa3BUTHsI OMOTEXHOIOTUU B MUIIEBOM MPOMBIIIUIEHHOCTH.

3) TpeGoBanus, MpeabIBIsieMble K MUKPOOPraHU3MaM — IpoayneHTam. CriocoObl Co3aaHus
BBICOKOA((EKTHUBHBIX IITAMMOB-IIPOYIIEHTOB.

4) CpIpbe U COCTAB MUTATENBHBIX CPel AJIsi ONOTEXHOIOTHYECKOTO IPOU3BOICTBA.

5) CniocoObI KyJIbTUBHPOBAHHSI MUKPOOPTAHU3MOB.

6) KynbTBHpOBaHUE )KUBOTHBIX U PACTUTENBHBIX KJIETOK.

7) OGm1ast OMOTEXHOJIOTHYECKAs CXeMa IMTPOU3BOJICTBA MPOTYKTOB MUKPOOHOTO CHHTE3A.

8) ITomyueHue moceBHOro Marepuana. MUKpOOPTaHU3MBI, HCIIONb3yeMble B OMOTEXHOIOTHH.

9) Ceipbe w1 nutarenbHbiX cpea. CocTaB MATATENHHOM Cpebl JUIsi OMOTEXHOIOTHYECKOTO MPOU3BOACTRA
(MCTOYHHMKH yIIIepo/ia U APYTUX MUTATEIHHBIX BEIIECTB).

10) IIpuroTtoBneHne MUTATENHHOU CPEbl, MHOKY/ISINS U KyJIbTUBUPOBAHUE.

11) Crioco0s! pepmeHTanIum: a3poOHast U aHa’poOHas!, IITyOMHHAS M MOBEPXHOCTHAs, IIEPUOANYECKAs U
HeTpepbIBHASL, C IMMOOMIM30BaHHBIM MPOAYIICHTOM.

12) OcoOGeHHOCTH CTaiuY BHIICTICHUS K OYUCTKU B 3aBHCUMOCTH OT II€JIEBOTO MpoaykTa. [IpoayKTht
MHUKPOOHOTO OpO’KEHHS U METa0O0IM3MA.

13) HanpaBneHHbII CUHTE3 IUMOHHOMN KUCIIOTHI.
14) ITomy4yeHre MOJIOYHOM KUCIOTH OMOTEXHOJIOTHYECKIUM CITIOCOOOM.
15) [onyyeHne yKCyCHOM KMCIOTHI OMOTEXHOIOTHYECKUM CIIOCOOOM.
16) ITomy4yeHune 1 UCTIOIB30BaHNE AMHUHOKHCIIOT.

17) [lonyuyenue hpepMEHTHBIX PENapaToOB U3 ChIPbsl PACTUTEIBHOTO U )KMBOTHOTO MPOUCXOKICHHUS, UX
HCIIOJI30BaHUE B ITUIIEBON IIPOMBIIIJIEHHOCTH.

18) [Nomyuyenue hpepMEHTHBIX IPENapaToB ¢ MOMOIILI0 MUKPOOpPraHu3MoB. HoMeHkmaTypa MUKpOOHBIX
(epMEHTHBIX IpenapaToB.

19) [Ipumenenue (hepMEeHTHBIX MPENapaToB B MUIEBON MPOMBIIUIEHHOCTH.

20) [Tomyyenne 6GrmoMacchl MUKPOOPTaHM3MOB B Ka4€CTBE UCTOUHUKA OeKa.

21) IIpou3BonaCcTBO XJIeOOMEKAPHBIX JPOXNOKEH M UX IKCIIEPTH3A.

22) COBpeMEHHOE COCTOSIHUE M TIEPCIIEKTUBBI Pa3BUTHS MUIIEBON OMOTEXHOJIOTHH.

23) [IpuMeHeHHe MUIIEBbIX J00aBOK M UHIPEIUEHTOB, MOMYyYECHHBIX OMOTEXHOJIOTUYECKUM ITyTEM.
24) MukpoopraHu3Mbl, UCTIOJIb3YEMbIE B TTUIIICBON MPOMBIIIIJICHHOCTH.

25) I'enetnueckr MOTU(PUIUPOBAHHBIE HCTOYHUKH TTHUILH.

26) Cpeno0HbBIC BOIOPOCIIH.

27) IlpuMeHeHune 3aKBacOK B IIPOU3BOACTBE MOJIOUHBIX IPOAYKTOB. [lopoku 3akBacok

28) Knaccudukanus KHCIOMOJIOYHBIX MPOAYKTOB B 3aBUCUMOCTH OT MCTIOIB3yEMOM 3aKBACKHU.
MuxkpoopranusMbl, BXOASIINE B COCTaB 3aKBACOK.

29) ITomy4yeHne MOJIOUHBIX MMPOTYKTOB (MOTYpT, CMETaHa, KOPOBbE MACJIO).
30) CniuproBoe OpokeHue, POIECChI, MPOUCXOAALIHE TPpU OpoxeHnH. [IpoayKThl CIUPTOBOTO OpOXKEHHUSL.

Tunosble 3axanus s 3a4era (OIK-1, ITK-1)
1 buoTtexHosorn4ecKue mporecchl B ChIPOICIIHH.



2 buotexHonorundeckue MponccCChl B IPOU3BOACTBE MACHBIX U prGHBIX MMPOAYKTOB.

3 BuoTexHOJOrn4eCcKue Mporecchl B MMBOBAPECHUH.

4 BuoTexHOIOru4ecKue MpOUCCChl B BUHOACIINU.

5 buorexHoIOTHYECKUE TPOIIECCH B XJICOOTICUCHHH.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMK

Onenka

Kommnerenmu

Heckpuntops! (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTH>KCHHUSI pE3yJIbTaTa)

«3a4TCHO»

OIIK-1

OTIMYHO 3HAET METONbl TEOPETHYECKOTO M JKCIEPUMEHTATbHOTO
UCCIIEOBaHUS B O0JacTH OMOTEXHOJIOTMH; ONTHUMAJbHbIE H
paloHaJIbHble  TEXHOJOTHYECKHUE PEXHUMBl  KYJIbTUBUPOBAHUSA
O0OBEKTOB ~ OMOTEXHOJIOTMH,  pabOThl  OMOTEXHOJOTHYECKOTO
0o00OpyIOBaHUsA;, METOJAbl AaHAJIM3a CBOWCTB CHIPbS W TOTOBOM
npoAyKIHUA.JOTINYHO yMEEeT aHaJIW3UpPOBaTh OMOTEXHOJIOTHYECKHE
MIPOLIECCHI; MIPOBOJIUTH HeoOXouMblIe pacueTsl
OMOTEXHOJIOTUYECKOTO mporiecca; pa3pabaTbiBaTh
OMOTEXHOJOTUYECKUE TPOIeCChl U 000CHOBBIBATh TPEOOBAHUS K MX
BeZieHHIO B Mpou3BocTBOYCBOOOAHO BlajeeT HABBIKAMU BEJICHUS
OMOTEXHOJNOTUYECKUX  MPOIECCOB  MPOMU3BOJCTBA;  METOAMKOMN
pacuera TNPOU3BOJACTBEHHBIX IMPOLIECCOB, OTIEIbHBIX AIIEMEHTOB
OMOTEXHOJIOTUYECKOTO  Mpoliecca  MPOM3BOJCTBA;  MPOBEACHUS
aHAJTN30B (uctpITaHMin) Ha COOTBETCTBHUE MPOIYKITUN
yCTaHOBJIEHHBIM  TpeOoBaHUSIM.fOTBET  NOCTPOEH  JIOTUYHO,
MaTepuan  M3Jaraercs  YeTKO, SICHO,  XOPOILIUM  SI3BIKOM,
apryMeHTHUPOBAHO.

MK-1

OTnM4yHO 3HaeT coaepkKaHWE U METOAOJIOIMYECKHE OCHOBBI
TEOPETUYECKUX M IPAKTUYECKUX 3HAHUM JUIA ONPEHCICHUS U
pelIeHs] HECTaHJIAPTHBIX HCCIENOBATENIbCKUX 3aJady B 0OJIACTH
OMOTEXHOJIOTUH; CHOCOOBI, METOIbl M MPHUEMBl peaH3aluu
uccienoBarenbckux 3a1ad.JOTIMYHO yMEET NPUMEHSTh CUCTEMY
TEOPETUYECKUX M MPAKTUYECKUX 3HAHUM [UI OpraHu3aluu HU
pelIeHHsT HMCCIeI0BaTeNbCKUX 3a/lad B 007acTH OMOTEXHOJIOTHH,
KOMIUIEKCHBIN aHaJIM3 HAay4YHBIX MPOOIeM, pa3InuHbIe MOIXObI K UX
pELICHUIO; UCIIOJIb30BAaTh COBPEMEHHBIE METO/IbI B
o6uorexnonorun.fCBoOOAHO BiazeeT OCHOBAaMHU MOJEIHUPOBAHUS U
KOHCTPYUPOBAHUS TUIIMYHBIX U HECTAHAAPTHBIX MCCIIEN0BATEIbCKUX
3aa4 B 00MacTH OMOTEXHOJIOTHMH; HABBIKOM CHUCTEMAaTH3UPOBAHUS
TEOPETUYECKUX M MPAKTUYECKUX 3HAHUW JUIsl [IOCTAHOBKU U
pELICHUS UCCIIEI0BAaTENIbCKUX 3a1ad.

«HE 3a4TCHO»

OIIK-1

JleMOHCTpHUpYET claldblii YpOBEHb 3HAHMM TEOPETHUYECKHUX OCHOB
OonorexHojmornuu. He MOXeT NpHBECTH NpPHUMEPHl U3 pPeaTbHOU
MPAKTUKU OHOTEXHOJOTUYECKUX HcchenoBanuil. HeyBepeHHO U
JIOTUYECKHU HETOCeI0BaTeIbHO U3JIaraeT MaTepuanl.

IK-1

He 3HaeT METOMOJOTMYCCKHE OCHOBBI  TEOPETHYCCKUX U
MPAKTHYCCKUX  3HAHWK  JUI1  ONpPENCIICHUS W PCEIICHHS
HCCIIEIOBATEILCKUX 3a/1a4 B oOmacTH OmorexHosoruu. He Bimameer
HAYYHO-METOI0JIOTHYECKOM 0a30i TCOPETHUCCKUX U MPAKTHUYCCKUX
oreparii JiIs peau3alliid UCCIIC0BaTeIbCKUX 3aJlad B 00JIacTH
onoTtexHoyoruu. He opueHTHpyeTCs B HAPABICHHUIX HCCIICTIOBAHMMA
B 00J1aCTH OMOTEXHOJIOTHH.

5. MeTonnueckue ykazaHusi AJis1 00y4al0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:
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[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW PabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOIO MaT€puaa,
- padlOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OMPOC MOXKET COIMPOBOXKAATHCS MPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAuMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. HeBepora, O. A., l'openukoBa, I. A., [lo3nskoBckuii, B. M. IlumeBas OHMOTEXHOJIOTHS TMPOAYKTOB U3
CBIPbSl PACTUTENILHOTO MPOUCXOXKACHUS : yuyeOHHMK. - Bech cpok oxpaHbl aBTOpcKoro mnpasa; [lumeBas
OMOTEXHOJIOTUSI TPOIYKTOB U3 CHIPbs pacTUTENbHOrO mpoucxoxie. - CaparoB: Bys3oBckoe oOpa3oBaHue,
2014. - 415 c. - Tekct : anexrponHsii / IPR BOOKS [caiiT]. - URL: http://www.iprbookshop.ru/4160.html

2. IleryxoBa E. B., Kpeiaunkas A. 0., Kanapckas 3. A. [Tumesas mukpoOuosorus : yaeOHoe mocobue. -
Kazanb: Kazanckuii HayqHO-UCCIIen0BaTeNbCKUM TexHonornueckuii yausepeuretr (KHUTY), 2014. - 117 c.
- Tekctr : oamekrponnbii // OBC «YHuBepcurerckas OubOmuoreka owmaH» [cait]. - URL:
http://biblioclub.ru/index.php?page=book&id=428098

6.2 JlonosHUTENbHAS IUTEpPATYpA:

1. ket k.M., Jléccuep M.JIx., Tonbnen JI.A. CoBpeMeHHast muieBass MHUKpPOOHMONOTHS : ydeOHOe
nocobue. - Mocksa: Jlabopatopus 3Hanuii, 2014. - 886 c. - Tekcr : anexkrponusiit // ObC «Koncynsrant
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785996313006.html

2. Topnenko, B. A., Kyry3oBa, H. M., Ilarynuna, C. K. Hayunsie ocHOBHI OmorexHomoruu. Yacte 1.
HanortexHonoruun B Ouonoruu : ydeOHoe mocobue. - Bech Cpok oxpaHbl aBTOpcKoro mpasa; HayuHbie
ocHOBHI OnoTtexHonmoruu. Yacts 1. Hanorexnonorun B 6uonoruu. - Mocksa: IIpomereii, 2013. - 262 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/24003.html
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3. Pa6uesa C. A., [lanoBa M. H. MukpoOuoorus MoJoka U MOJIOYHBIX MPOAYKTOB : yueOHOE mocodue. -
Craspomonib:  CeBepo-Kaskazckuit Denepanbubiii yauepcurer (CKOY), 2017. - 220 c. - Teker :
anekTpouubii  //  OBC  «YHuBepcurerckas ~— OMOnMMOTEeKa  OHJIAMHY [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=467286

6.3 VHbpIe NICTOUHMKMU:

1. buomonexyna - https://biomolecula.ru/

2. Mukpobuosnor.py - http://micro-biolog.ru

3. MuxkpoOuonorus - http://microbiology.ucoz.org
4. Mon6uo.py - http://molbiol.ru/

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTAlMM, TEKYLIETr0 KOHTPOJI U TMPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSITEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEeIbHYIO CPEAy YHHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE MILTIOCTPAUU (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuueH3MOHHOE MPOTrpaMMHOE 00eCIICYCHHE:

Omneparmonnas cuctema Microsoft Windows 10

7-Zip 9.20

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccuonanbusiii moc 2007

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snekrponno-6ubamorednas cucrtema. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Springer Open (pecypchl Springer OTKpbITOTO jgoctyma): 0a3a mamHbeix. —  URL:
https://www.springeropen.com

4. Web of Science: monuremarnyeckas pedeparuBHo-OMOMMorpaduyeckas U HayKoMeTpuueckas 0Oasza
nanabix . — URL: https://apps.webotknowledge.com

5. Hayunas snexrponnas 6ubnuoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
6. Hayunas snexkrponnas 6ubmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

7. Hayunas osnektpoHHass OubOnmoteka Poccuiickoit akamemun — ecrectBozHanui. —  URL:
https://www.monographies.ru

8. [Tnardgopma Nature . — URL: https://www.nature.com/siteindex

9. IIpe3unenrtckas oubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru

10. Poccwuiickas rocymapcrBennas oubdnumoreka. — URL: https://www.rsl.ru

11. Poccuiickas HanmoHanbHast Oubnuoreka. — URL: http:/nlr.ru

12. CnpaBounas npaBoBas cuctema "Koncymnsrant mitoc". — URL: http://www.consultant.ru
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