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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 ):
- aHaTU3UpPOBaTh OUOTEXHOJIOTUYCCKUE IPOIECCHl MpPHU

MIPOCKTUPOBAHUU BHOBb CTPOAILIUXCS,
PEKOHCTPYUPYEMBIX U ACUCTBYIOMUX TPEATPUITHI;
- MIPOBENICHUSA HEOOXOMMBIX pacyeToB

OHOTEXHOJIOTHYECKOTO mpornecca,

- paBpa6aTI>IBaTB OHMOTEXHOJIOTHUECKHE mponeccoel M
000CHOBEIBATh Tpe6OBaHI/I$I K ux BCIACHHIO B
MMpOU3BOACTBO.

Bmaneer:

- HaBBIKAMH BEJICHUS OMOTEXHOJIOTHMYECKUX MPO-IIECCOB
MIPOU3BOJICTBA;

- METOAMKOM pacuera MpO-U3BOJICTBEHHBIX MPOIECCOB,
OTACIBHBIX 3JIEMEHTOB OMOTEXHOJOTHYECKOTO MpoIecca
MIPOU3BOJICTBA;

- TIPOBEJICHUS aHATW30B (UCIBITAHUI) HA COOTBETCTBHE
MPOAYKIIMU YCTaHOBIICHHBIM TPEOOBAHUSM.

ITIK-1 I'oToBHOCTH K
IJIAHUPOBAHUIO,
OpraHu3aluy U
MIPOBEACHHUIO
Hay4YHO-HMCCIICI0BATEIbCKUX
pabor B ob1acTu
OMOTEXHOIOTHH,
CITOCOOHOCTBIO MPOBOTUTH
KOPPEKTHYIO 00paboTKy
pe3y/IbTaToOB
SKCIIEPUMEHTOB U JeJIaTh
000CHOBaHHEIE 3aKITIOUCHUS
Y BBIBOJIBI

3HaeT ¥ IMOHUMAET:

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

HUCCICAO0BATCIIBCKUX 3a/1a4 B obmactu 6I/IOTCXHOJ'IOFI/II/I;
- CHOC06LI, METOObI u OpHUCMbI pcann3anuun
HCCICA0BATCIbCKUX 3ada4.

YMeet (criocoOeH IPOIEeMOHCTPHUPOBATH ):

- TMPUMEHATh CHUCTEMY TCOPETUYCCKUX U TMPAKTHUSCKHUX
3HAHUU JJI OPTaHU3AIMH U PEIICHUS HCCISIOBATEIhCKUX
3a7a4 B o0yacTH OMOTEXHOJIOTMH, KOMIUIEKCHBIN aHaau3
HAayYHBIX MTPOOJIEM, Pa3IMYHBIC MOIXO/IbI K UX PEIICHUIO;
- HCIIOJTb30BaTh COBPEMEHHBIC METO/IBI OMOTEXHOJIOTHH.

Bnaneer:

- OCHOBaMH MOJICTUPOBAHUA © KOHCTPYHPOBAHUS
THIMAYHBIX ¥ HECTAHAAPTHBIX HCCIEAOBATEIHCKUX 3a/1ad B
00pa3oBaTeIbHON JEATEITHHOCTH;

- HaBBIKOM CHCTEMAaTHU3WPOBAHUS TEOPETHUCCKUX |
MPaKTUYECKUX 3HAHWM I TIOCTAaHOBKA MW PEIICHUS
HCCIEA0BATEIbCKUX 3a/1a4.




1.4 CormacoBanue MCKIAUCHUIITIMHAPHBIX CBsI3eH JAUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

OIIK-1  CpnocobHocth K  Hpo(eCCHOHAIBHOM  AKCIUTyaTallud  COBPEMEHHOTO
OMOTEXHOJIOTUIECKOTO OOOPYIOBAHUS 1 HAYYHBIX TPUOOPOB

Ne HaumeHnoBanue ®dopma

/1 JIACIIUTUINH, o0ydeHHs
ONPEACTAOIINX OuHo-3a04yHas

MCXKIUCHUITIIMHAPHBIC (CCMCCTP)

CBA3N 1 2 3 4

1 |broTexHOIOrnYeCKHe +
OCHOBEI
(hapManeBTHYECKOTO
MIPOU3BOJICTBA

2 |buorexnonorus +
JPOACKEH U
MHIETHAIBHBIX
rpuboB

3 |KyapTypbl KJIETOK U +
TKaHel

4 ({OcHOBBI +
TIPOU3BOJICTBA
OMOJIOrHYECKHUX
CPEIICTB 3aIUTHI
pacTteHuit

5 (ITumeBas +
OMOTEXHOJIOTHS

6 |IIpaxTuka mo + | +
MOJTY4YEeHUIO
HEPBUYHBIX
po(heCCHOHATTLHBIX
YMEHHH 1 HaBBIKOB

7 |Cenbckoxo3saiicTBEHHA +
s1 OMOTEXHOIOT U

8| Teoperrueckue u +
NPUKIIATHBIC aCTICKTHI
MHKPOOHOJIOTHH

9 |[lmaHoOaKkTepwH: +
(hyHIaMEHTAJIbHOE H
NPUKIaTHOE 3HAYCHUE

10 [Dxonoruueckas +
OMOTEXHOJIOTHS

ITK-1 T'oroBHOCTH K MJIAHUPOBAHMUIO, Opra”Hu3aIuu u MIPOBEJCHUIO
Hay4YHO-HCCIICJIOBATEIbCKUX paboT B  007MacTH  OMOTEXHOJOTHH, CHOCOOHOCTHIO
MPOBOUTh  KOPPEKTHYIO 00pabOTKy  pe3yJabTaroB  3KCIEPUMEHTOB W JenaTh
000CHOBaHHbIE 3aKIIOUEHUS U BBIBOJIbI

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
S — O4HO-3209HAS
MEXIUCIUIUIMHAPHBIE (cemectp)
CBSI3H 112131415
1 |buorexnonorunueckue +
OCHOBBI
(hapManeBTHUECKOTO
MIPOU3BO/ICTBA




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 |TTnmeBas +
OHMOTEXHOJIOrUA

12 [ITpakTuka 1o + | +
MOy YEHHUIO
MEPBUYHBIX
podecCHOHATBHBIX
YMEHUI U HaBBIKOB

13 [ITpemmumioMHas +
NpaKTHKA

14 (ITpuxnagnas +
OHMOTEXHOJIOTUA U
MHUKPOOHOIIOTHS

15 |Cenbckoxo3saiicTBEHHA +
s1 OMOTEXHOIOT U

16 |[Teopernueckue u +
MPUKIIATHBIC aCTICKThI
MHKPOOHOJIOTHH

17 {IlmanobakTepuu: +
(hyHIaMEHTAJIbHOE H
NPUKIATHOE 3HAYCHUE

18 [Dxonoruueckas +
OHMOTEXHOJIOTHS

19 |9xoHOMUKA +
OMOTEXHOJIOTUU

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

Hucuumnuaa «CoBpeMeHHbIE MPOOIeMbl OMOTEXHOJIOTHI» OTHOCHTCS K 0a30BOM YacTH Y4eOHOTO IJIaHa
OII no nanpasnenuto noarorosku 19.04.01 - buorexnonorus.

Jucuunnuna « CoBpeMeHHbIE IPOoOIeMbl OMOTEXHOIOTUNY U3ydaeTcs B 1 cemecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 5 3.€.
OuHo-3a04Hasg: 5 3.€.



Buyt yue6GHOI paboThI QuHO-3a0uHaA

(Bcero 4yacoB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 180
KonrakTHast pabora 26
Jlexmmm (Jlextmm) 10
[Tpakruueckue (Ilpakt. pad.) 16
CamocrositensHas padota (CP) 118
OK3amMeH 36

3.2.Conepxanue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
0-3{0-3|0-3
1 cemectp

1 [Ipenmer Brinonnenne
OMOTEXHOJIOTHH. MPAKTHYECKUX
HcTopus pa3Butus pabot
Hayku. Hayunsle
OCHOBBI
COBpPEMEHHOM > 12 |18
OMOTEXHOJIOTHH.

OOu1re MPUHITUITBI
KOHCTPYHUPOBAHUS
HOBBIX OPTaHU3MOB
TUTSE
OMOTEXHOJIOTHH.

2 Texnomornu BelnonnHeHne
PEKOMOMHAHTHBIX ) 5> | 20 MPAKTHYECKUX
JIHK. TpaHncrenusie pabor
MHUKpPOOPTaHU3MBI.

3 [TpombInuIeHHBII Brinonnenne
OMOCHHTE3 MPAKTUIECCKUX
OEJIKOBBIX BEIECTB. pabor;
CriocoOw1 u KonTponsHas
0COOEHHOCTH pabora
TEXHOJIOTHH
MPOMBIIIEHHOTO 212120
KyJBTUBUPOBAHUS
MHUKpPOOPTaHHU3MOB.

Mukpobuosoruueck
0€ IOJIy4YeHHe
L[EIEeBBIX
MPOAYKTOB.

4 CenbCcKOX0351CTBEH BelnonnHeHne
Hasl, SKONOTHYECKAs | , | 5 | 5 MPAKTHYECKUX
U IIUIEeBas pabor
OMOTEXHOJIOTUH.




5 Knerounas Brinmonnenune

WHXCHEPUS MPAKTHYECKUX
pacTeHMi. > | a |20 pabor
Kinonansnoe
MUKPOPa3MHOKEHUE

6 Texnomornu BelnonnHeHne
CO3/1aHus MPAKTHYECKHUX
TPaHCTEHHBIX pabor;
KUBOTHBIX. Kontponphas
MonekynspHas pabora

reHEeTHKA YeJIoBeKa
¥ HOBEHIIME
FeHETHYECKHE
METOJIBI
MEIUIIMHCKON
JAArHOCTHKH U
Tepanuu.
[Iporpamma ['enom
yeJIoBeKa.

Tema 1. Ilpenmer oOuorexnosoruu. Ucropusi pazpurus Hayku. HaydHnble 0CHOBbI COBPpEeMEHHOI
OmorexHooruu. O01mmre NPUHIMIBI KOHCTPYMPOBAHMSI HOBBIX OPraHU3MOB /IJIsi OMOTEXHOJIOTHH.
(ITK-1)

Jlekuus.

Hayunbie ocCHOBBI coBpeMeHHOW OuorexHosmoruu. OOmMe MNPUHIUIBI KOHCTPYMPOBAHUS HOBBIX
OpPraHU3MOB JIJIs1 OMOTEXHOJIOTHH.

buorexnonorus Ha pydeke XX—XXI BexkoB. Hopeimme nocTmwkeHus B 00JaCTH OWOTEXHOJIOTHH:
TPaHCTEHHBIC OPTaHW3MbI U TPOAYIIEHTHI, TCHOMHUKA W MTPOTEOMHUKA, MEAUITUHCKAs OMOTEXHOJIOTHSI, HOBBIE
OonomMarepuanbl. bHO-TeXHOIOTHS — OCHOBa HAyYHO-TEXHHYECKOTO IPOrpecca M TOBBIMICHHS KadecTBa
KU3HM 4YeJIOBEKa B YCIOBHSIX BO3pacTalolmleldl aHTPONMOreHHOW Harpy3ku. (OCOOCHHOCTH pPa3BUTHUS
HCCIEOBAHNM W KoMMepruanu3anuu Ouono-ruueckux texHomoruit B CIIA, fmonuu, crpanax EC wu
Poccun. IlepcnexkTvBHBIE WCTOYHUKHM YIJIEpPOAA, a30Ta W POCTOBBIX (akTopoB. llemeBbie TPOAYKTHI
ouorexHonmoruu: pexkomouHaHnTHeie JIHK, reHHOWMHXeHepHBICe O€IKHM, MOHOKJIOHAJIBHBIC aHTUTENA,
BaKIMHBI, aHTUTENa, OwoMarepwaybl. HayuHble NPUHIUIBI O0OECHEUYEeHHs] CBEPXMIPO-AYKIUMU. PBIHOK
HOBEUIUX OMOTEXHOJIOTHYECKHUX IMPENnaparoB U MPOAYKTOB, €r0 CTPYKTypa W nuHamuka. Colu-ajabHBIC,
3aKOHO/IATEIbHBIC U ATUYECKHUE BOMPOCH COBPEMEHHOM MPOMBIIIIICHHOW OMOTEXHOJIOTHH.

Amnmaparypa s peanus3aiii OMOTEXHOJIOTHYECKHUX MPOIIECCOB U MOIYYeHHUS KOHEYHOTO MPOAyKTa. THIibl
(hep-MEHTAIMOHHBIX aIlllapaToB, MPUMEHSIEMBIX B aHa’dpOOHBIX M a’pOOHBIX Mporeccax (GepMeHTauu
(OBEpXHOCTHOE  KYyJIbTUBUPOBAHME, IIyOMHHOE, TOMOTE€HHOE MPOTOYHOE U  MEPUOTUUYECKOE).
COBOKYNTHOCTP METOAOB JJIi KOHTPOJS W  yHOpaBieHUs OMOTEXHOJOTMYECKUMHU  IMPOLIECCAMHU.
MogenupoBaHue 1 ONTUMHU3ALHUS IPOLECCOB MOTYYESHHUSI 11e-JI€BBIX MPOTYKTOB.

IIpakTnyeckoe 3ansATHE.
OOu1re mpUHIUIBI KOHCTPYUPOBAHHS HOBBIX OPIaHU3MOB JUIsI OMOTEXHOJIOTHH.
[1nan npoBeneHUs 3aHATUS.
OO1u1re MPUHIUITBI KOHCTPYUPOBAHHS HOBBIX OPraHU3MOB I OMOTEXHONOTHH. [ eHeTnUecKast HHXeHepus,
MPUHIUIIBI, BOBMOXXHOCTH. OGJIaCTI/I MMPUMCHCHUA GI/IOJIOF MYCCKHUX arcHTOB, ITOJYUCHHBIX MCTOdaMU
TEHETUYECKON UHKEHEPUU.
TexHOMOTHH reHETHIECKOTO KOHCTPYUPOBAHUS OpraHnnu3MoB in vitro. Mctounuku JIHK m1st kmoHupoBanus
TeHOB (pecTpuKIMs, GEPMEHTHBIA U XUMUKO-(PepMEeHTHBIN cuHTEe3 reHoB). Metonbl BBenenus JJHK.
Tpancrennsie MukpoopranusMeal. [IpoOnemMsl 3kcripeccuu 4ykepoAaHbIX reHoB. CTa0min3anus eaeBbIX
MPOAYKTOB B KieTke. Mcronab30BaHNe TPAaHCTEHHBIX MUKPOOPTaHU3MOB. DKCIpeccrs TeHOB B
pexomOunanTHBIX JTHK.



KoHcTpyHnpoBaHue ceKpeTHpYIOLUMX OpraHu3MoB. J[poxokeBble CHCTEMBI dKcTipeccuu. KileTkn HaceKoMbIX
1 0aKyJI0BUPYCHI IJIsl CHHTE3a LIEJIeBBIX OCIKOB.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1 Knaccudukaimsi OCHOBHBIX 3TAllOB CTAHOBIICHUS U Pa3BUTHS OMOTEXHOJIOTHH.
2 CoBpeMeHHbIE OHOTEXHOIOTUICCKUE areHTHI.
3 OcHOBHBIC 33J1a4H MOCTPEPMEHTAITMOHHON CTAIUN OMOTEXHOJIOTUUECKUX MPOIECCOB.

Tema 2. Texnosnorun pekomOnHanTHbIX JIHK. Tpancrennbie Mmuxkpoopranusmbl. (OIIK-1)
Jlekumus.
HE TpeayCMOTpeHa
IIpakTH4Yeckoe 3aHATHE.
I'enetnuecku MomM(UINPOBAHHBIE OPTaHU3MBI.
[Tnan npoBeneHUS 3aHATHS.
1. TpaHCTeHHBIE, WM TeHETUYECKU MOIU(PUIIUPOBAHHBIE, OPIraHU3MBbI
2. Pectpukrassl u npyrue GepMeHTHI A1 MOJEKYISIPHOTO KIIOHUPOBAHUS
3. [TonmmmepasHas 1enHas peakiys (Bompoc paccMarpuBaeTcs B BUjie pedepaTHBHOTO COOOIICHMUS )
4. Obmras cxema MOJISKYJISIPHOTO KIIOHHPOBAaHUS

5. OCHOBHBIE THITHI KIIOHUPYIOIIUX BEKTOPOB: IJIA3MHIHBIC, BUPYCHBIE, HCKYCCTBEHHBIE XPOMOCOMBI
(Bompoc paccmarpuBaeTcs B BUjie pedepaTHBHOTO COOOIIICHMS )

6. O0mras cxeMa BEeKTopa Ha IpuMepe OaKTepruaaIbHON SKCTIPECCHOHHON TIIa3MHUIbI (BOIIPOC
paccMaTpuBaeTCs B BUIE pedepaTUBHOTO COOOIICHHS)

7. HoctaBka pexkombuHanTHoU JJHK u PHK B knetky: OnobammmucTika, MUKPOUHBEKITHH,
nephopaoHHbIE METOIbI, TPAaHC(EKINs, BUpyCHas HHPEKITHS, KOHBIOTaINs, TpaHchopmarus
8. [IpobnembI SKCTIPEeCCHH UyKEPOTHBIX TEHOB
9. Beiienenue reHeTHUECKH MOAU(DUIIMPOBAHHBIX OPTraHU3MOB U MTPOOieMa yIaJeHHs] MApKEPHBIX TEHOB
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1 Cxema MOJIEKYJIIPHOTO KIIOHUPOBAHMSI.
2 3HadeHHe TEXHOJIOTUH KIOHUPOBAHUS PACTUTENBHBIX KJIETOK M TKaHEH JJI CEIbCKOTO XO31UCTBA.
3 Knaccudukanus pecTpukTas.
4 O6mas xapakrepuctuka metoga I[TL[P.
5 Tlpunuun metona ITLLP.
6 Yewm 00ycCIOBICHO TPUMEHEHNE TTOJIMMEPA3HOM IIETTHON PEaKIMK B IEJISIX JUATHOCTHKU U
JKCIIpecc-aHaIn3a pa3HOo0Opa3HOro OMOJIOTHYECKOro Marepuaa’?
7 Cxema amrmuduxaruu JTHK.
8 T'eneTnyeckast UHKEHEPHUS — METOJI KJIETOYHON M MOJICKYJISIPHON OMOJIOTHH.
9 OGmacTu MpUMEHEHHsI TPAHCTEHHBIX PaCTCHUH.
10 Crparerust pucka reHHO-UHKEHEPHBIX TEXHOJIOTHI.

Tema 3. IlpoMbllIeHHBI OMOCHHTE3 0€JIKOBBIX BemecTB. Cnioco0bl 1 0COOEHHOCTH TEXHOJIOTHH
NMPOMBIILJIEHHOT0 KYJIbTUBHPOBAHUS MUKPOOPraHu3MoB. MUKpPOOH0I0rHYecKoe MoJTydeHne
neseBbIx mpoaykToB. (OIIK-1)
Jlexknus.
[TpoMmpblIIeHHBIH OMOCHHTE3 OEJIKOBBIX BEIIECTB.
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11
[TpombinieHHBIN OMOCHHTE3 OENKOBBIX BemecTB. OCOOCHHOCTH BO3HHKHOBEHHSI OTPACIH, COBPEMEHHOE
COCTOSIHME U TiepcreKTuBbl pa3BuTHsA. CyOctparsl | MOKOJICHHS ISl MONMYYeHHUS OEIKOBO-BUTAMUHHBIX
KoHIeHTparoB. Caxa-pocoaepxaiiue CcyOCTpaTbl: OTXOABl CaxapHOW, CIHUPTOBOM, LIEJUTIONIO3HOU
MPOMBIIIUICHHOCTH, THUIPOJIM3ATHl PAC-THUTEIBHBIX OTXOMOB. TeXHONormueckas cxema IPOU3BOJCTBA
OenKOBBIX BemleCTB. THUIBI (hepMEHTAIMOHHBIX MPO-IECCOB: OAHO- U ABYCTAIHIHBIC MPOTOYHBIC CUCTEMBI.
O06ocHOBaHUME TPOBEICHUS HE3alUIeHHON (pepmeHTanmu. Kputepuu ONEeHKH MUTATENBHON LIEHHOCTH U
oe3BpennocTu nponykra. Cybcrparsl 11 mokoneHus: yrieBonoponsl. OCOOEHHOCTH MUKPOOHOTO pocTa Ha
yrieBojopoaax u ¢gepmenranun. Beixon npoaykra u ero cocraB. CyOctpats! 111 mokonenus: ocobeHHOCTH
MoNTyueHus: Oelka OJHOKIJIETOYHBIX HAa CIUPTAX U MPUPOAHOM Traze. MUKPOOHOIOTH-YECKOEe IMOydYeHUE
I[EJIEBBIX MMPOYKTOB.
buoTtexHonmoruss mony4eHUs TEPBUYHBIX MeTa0oiauToB. HesameHmmble aMUHOKUCIOTHL. CyOcTparsl u
npoxyueHTbl. OCOOEHHOCTH (EepMEHTAMM M KOHTPOJS Mpolecca MOITy4YeHUS aMHUHOKUCIOT. TexHuka
BBIJICTICHUS 1 OYUCTKA aMUHOKHCIIOT.
IIpakTnyeckoe 3aHsATHE.
[TomydeHue OpraHUYeCcKUX KUCIOT, PepMEHTOB, BUTAMHUHOB
[1nan npoBeneHUs 3aHATUS.
Opranndeckue KUciIoThl. Cpenbl U anmnapaThl, IPUMEHSIEMBIE JIJIS TIOTYYSHHSI OPTaHUIECKUX KHUCIIOT.
[ToBepxHOCTHOE M TTyOMHHOE KyIbTHBUpOBaHUE. Cpebl AJIs MOMYyUEHUS! OPTAaHUYECKUX KUCIIOT.
[Tony4yeHne KOHEYHOTO MPOAYKTA.
[Tonydyenue BUTAMHUHOB.
buotexHomorus moayueHus BTOpUYHBIX MeTabonuToB. CHHTE3 aHTUOMOTUKOB. [IpOAyIIEHTHI U CpeIbl.
Knaccudukarus antudbnorukos. Ocodbennoctu ¢pepmentanuu. CTaauiftHOCTb mporecca. Beinenenue u
OYMCTKA KOHEUHOTO TpoaykTa. CTaHaapTH3aIus aHTHOMOTHUKOB.
depMeHTHBIE TIpenaparbl, 0COOEHHOCTH MOy4eHus, mpuMeHeHus. [IpoxyenTs u cpenpl. TUMbI
(hepMEeHTAIMOHHBIX MTPOIIECCOB (TBep0Gha3HOE MOBEPXHOCTHOE U ITyOMHHOE). ATiaparypa.
TexHOMOTHYECKUH ITUKII U CTAIUHHOCTH TIpoliecca Mpor3BocTBa (hepMEHTOB. MeTO/IbI BBIACIICHUS U
ouncTku. [Ipumenenue.
NmvmoOunm3oBanHbie hepMeHThI. MeTop UMMOOUIN3auK PEepMEHTOB. ACOpOITHs, BKIIFOUCHHUE B TEIIH,
XUMHYECKasl CIIMBKA U MpucoennHenue. Texunka ummoOuin3anuu. CBoiicTBa UMMOOUIN30BAHHBIX
(hepmMeHTOB.
Oco0eHHOCTH TPOIIECCOB HA OCHOBE MMMOOMIM30BAaHHBIX ()epMEHTOB. THIIBI peaKIIMOHHBIX alllapaToB.
[Tponiecchl momy4eHus eIeBbIX MPOTYKTOB HA OCHOBE UMMOOMIN30BaHHBIX (pepMeHTOB. [IpoMbliieHHbIE
MPOIIECCHI C UCTIONB30BaHMEM UMMOOHMIN30BaHHBIX (PEPMEHTOB U KJIETOK.
Hcnonp3oBaHNEe METOIOB KJIETOUHOM MHKEHEPUU ISl OTy4yeHUs psaa OenkoB. [loayueHne ropMoHOB npu
MTOMOIIX METOJIOB TeHETUYECKOM MHKEHEPUU (MHCYJIMH YeJIOBeKa, COMaTOTponuH u ap.). [lonyuyenue
untepdeporoB. [Ipon3BoACTBO BakIMH (KOPOBUM aHTUTEH BUpyca renaruta B1 u mp.).
[TpousBoacTBo OnoMarepuanoB. bBuoCceHCOpHI It MOHUTOPHHTA.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1 OcHOBHBIE XapaKTEPUCTUKH TEXHOJIOTUYHBIX IITAMMOB-TIPOIyIICHTOB.
2 CrpykTypa KOJJIEKIIMHA MUKPOOPTaHU3MOB, TPUHIIMIIBI OPraHU3allH.
3 JlocTOMHCTBA M HEAOCTATKH MUKPOOHOIIOTHYECKOTO CHHTE3a OEITKOBBIX MPOIYKTOB.
4 Cnenuduka 6GHOMPOIIECCOB MOTYICHHUS aHTHOMOTHKOB.
5 Paspymaembie OMOIIIIACTHKY, IPUHIIHUITHI TIOTYYCSHHSI, TPEUMYIIECTBA MPUMEHEHUS.
6 OCHOBHBIC TIPUHITUIIBI OYUCTKH (HEPMEHTOB.
7 3HaueHHe TEXHOJIOIMHA UMMOOHMIN3AIMH (PEPMEHTOB JJIs1 OMOTEXHOIOTHH.
8 CnocoOw1 OnocuHTe3a GEepPMEHTOB.
9 ITpOoMBINUICHHBIE MPOIECCHI TOTYYEHUS IEeNIEBbIX TPOAYKTOB ¢ MPUMEHECHHEM UMMOOUITN30BAHHBIX
(bepMeHTOB.

Tema 4. CeabcKoX035HCTBEHHAN, IKOJOTHYECKAA U IHMueBasa Ouorexnosoruu. (OIIK-1)
Jlekuus.



Texnonorust momyueHust OGHONIOTHYECKUX ynoOpeHuid. IIpomaylieHTsl, cpeasl, pepMEeHTAMOHHAS TEXHUKA.
Ocobennoctu npumeHenus. Hurparun. Azoro0akTepuH.

[ToBbIlIeHHE YCTOMYMBOCTU PACTEHUH K pa3nuyHbIM (akropam. OCHOBBI OMOIOTHYECKOTO KOHTPOJIS.
KoHTposib 3a maToreHHOCThIO. buojorumueckue MeToasl W Ipenaparsl A OOpbObl ¢ BpPETUTENSIMH H
OO0JIE3HAMHU CENbCKOXO3SIMCTBEHHBIX PACTEHUM M JKUBOTHBIX. TEXHONOTHS TMOMYy4YeHHsS OHOJIOTHYECKHX
npemnapatoB (OaKTepuanbHbIX, TPUOHBIX, BUPYCHBIX).

Okonoruyeckass OuoTeXHOJOTHsT W ee 3amayd. [IpuHIUNBI OHMONOTMYECKUX METOAOB a’3poOHON H
aHa’poOHOI mepepaboTKU OTXO0J0B. AHAIPOOHBIE METOMABI MEPEPAOOTKHA OTXOJOB CEIHCKOXO3SHCTBEHHBIX
NPOM3BOJCTB. bHOTeXHONOTHYECKHEe MeTOAbl MepepaboTKH TOPOACKHX CTOKOB. [IpomblnuieHHBIE
OuOpUIBTPEl U a3poTeHKH. [IpuMeHeHne OMOTEXHOIOTMYECKHX METOJOB Ul OYMCTKH Ta30-BO3MYLIHBIX
BBIOPOCOB U JeTpajaliii KCEHOOMOTHKOB.

buorexHonorus B NHUINEBOM INPOMBIIUIEHHOCTH. lloilydeHre MOJIOUHBIX IPOAYKTOB. buoTrexHosorus B
MUILIEBOH MPOMBIIIJICHHOCTH. BponiIbHOE POU3BOICTBO U XJIe00MeueHHe.

IIpakTH4eckoe 3aHATHE.
CenbCckox031iCTBEHHAs, SKOJIOTUYECKas U MHILEeBas OMOTEXHOIOTUN
[Tnan npoBeneHUS 3aHATHS.
1. UmmoOunmu3amnusi MUKpOOHBIX KJIETOK.
2. [Mpuniun paboTel 6MOGUIETPA C OMBIBAEMBIM CIIOEM.
3. CBs3pIBaHHE€ MOHOOKCH/IA YIIEpoa B peakTope UMMOOMIH30BaHHBIMU CO-0KUCTSIOMMUME OaKTePUSIMHU.
4. AHaspoOHbBIE METOBI TEPepabOTKH OTXOI0B CEIbCKOXO3IHCTBEHHBIX IPOU3BOICTB.
5. buoTtexHonoruueckue MeToibl nepepadoTKH TOPOACKUX CTOKOB.
6. IIpomMbInuieHHBIE OMODUIBTPBI U A3POTESHKH.
7. Nerpananust KCEHOOUOTHKOB.
8. CenbCKOXO03HUCTBEHHAS OMOTEXHOJIOTHSI.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

1 TexHonmoruueckasi OMO’HEPreTHKA U OMOTEXHOIOTHYECKHE TPOIIECChI TepepaboTK MUHEPAIbHOTO
CBIpBS.

2 BuotonianBo — peanuu v MepCreKTUBHI.

3 Ponp MeTaHOTEHE3a 711 TEXHOJIOTHYECKON OMOIHEPTETUKH.

4 AKTyallbHOCTh OMOJIOTUYECKOTO CUHTE3a YITIEBOJOPOIOB.

5 buotoniuBHbBIE 3JIEMEHTHI U (POTOBOAOPO, MEPCIIEKTUBBI IPOMBILIUIEHHOTO OCBOEHUSI.
6 buorexHoorus U MpoOJIEMBbI 3aIUTHI OKPY’KAIOIIEH CPEeIbl.

7 IIpOMBIIIEHHBIE OTXO/bI — ChIPbE I OMOTEXHOJIIOTHUH.

8 TIpUHIUITBEI OMOTOTUYECKUX METOJIOB OYUCTKH CTOKOB M Ta30-BO3IYIIHBIX BEIOPOCOB.

9 «Crapbie» 1 HOBEHIITHE TIPOIIECCHl OMOTEXHOIOTHUH JIJIsl TIOBBIIIEHHUS MMPOTyKTUBHOCTH CEIIHCKOTO
XO3SIUCTBA.

10 buoyno6penus, mpeuMymiecTBa MPUMEHEHHUS.
11 BHOMHCEKTUIMIBI U TIPOOIIEMBI SKOJIOTHH.

Tema 5. Kinerounas nn:keHepusi pacrennii. Kinonanbnoe mukpopasmuoxenue. (OIIK-1)
Jlexknus.

[Tony4yeHue TpaHCTEHHBIX pacTeHHH. TpaHCTEHHBIE PACTECHHS KaK OHMOPEaKTOpPhI IIENEBBIX MPOIYKTOB.
buonponykuus NEHHBIX I MPOMBILIICHHOCTH U MEIULUHBI OPraHUYECKUX COCIUHEHUU B PACTCHUSX U
pacTUTENBHBIX KIETKaX. [EeHHO-WH)KEHEPHBIE TIOAXOIbl K PpEIICHUIO MpOoOJeMBbl YCBOCHHUS a30Ta.
I'enetnueckn MOOU(HUIMPOBAHHBIE TNPOAYKTHL. PerymupoBaHue TpOM3BOACTBA U  CepTHU(HUKALNA
TeHHO-MOAM(PUIIMPOBAHHOTO CHIPBS M MUIIEBBIX MPOIYKTOB.
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Ponp KyneTypel TKaHU B OuorexHojoruu pacteHuil. Co3gaHue HCKYCCTBEHHBIX acCOIMALUN KIETOK
BBICIIMX pAcTeHUHl C MHKPOOpPraHM3MaMHM Kak CHocod MOAM(UKAIMH PAaCTHTEIbHOM  KJIETKH.
TOTHIIOTEHTHOCTH PACTUTCIIBHBIX KJICTOK. Tunel KaJllTyCOB H CHOCO6BI X TIOJYYCHUS. q)aKTOpLI,
onpeacadrommue reHeTUHYCCKyro HCCTaGI/IHLHOCTB KaJUTYCHBIX KIJICTOK. HonyquHe, KYJIbTUBUPOBAHUC U
rudpuauzanus npororwiactoB. Comaruueckas rudpunuzanus. KynbTypa M301MpOBaHHBIX MPOTOILIACTOB.
KnonanbHOe MHKpOpa3MHOXEHHE pacTeHH M ero kiaccugukanus. OCHOBHBIE 3Tambl KIOHAJIHHOTO
MUKpPOpPa3MHOXKEHHsSI pacTeHuil. O370pOBIEHUE MOCAJOYHOTO MaTepualia B KYJIbTYpE H30JIMPOBAHHBIX
TKaHeil pacteHuid. Kymprypa KIETOUHBIX CYCHEH3MH M OJMHOYHBIX KJIETOK (CIOCOOBI TONydeHUs,
Ha3zHaYCHHE, MPUMeEpHI). TeXHOIOTHS NOTYYESHUs THOPUIOM.
IIpakTn4yeckoe 3ansATHE.

Knerounast nnxenepus pacrenuil. KinonanbHoe MukpopasMHokeHue. MeTosl CTepruiIn3anuu
PacTUTEIBLHOTO MaTepuala U NUTATeIbHBIX Cpell. BoIpaluBanue cTepuiIbHBIX IPOPOCTKOB. Brlenenue n
KyJbTUBUPOBAHHE aAlIMKAJIbHBIX MEPUCTEM.

[Tnan npoBeneHMs 3aHATHUS.

[TpakTuueckas padora.

1. MeTtozp! cTepuIn3aliii paCTUTENBLHOIO MaTepuaa, MoCy/ibl, THCTPYMEHTOB M TUTATENIbHBIX CPEl.
2. IlpuroroBnenue ITutarenpHble cpeabl.

3. BeipanuBanue CTEPUIbHBIX MPOPOCTKOB.

4. JTaboparopHas pabota

5. Belgenenue u KylnbTUBUPOBAHUE AlTMKAIbHBIX MEPUCTEM KapToders.

6. Mukpopa3MHOXXeHUE KapTodelis Y4epeHKOBAHUEM TT0OETOB.

B nporecce 3ansaTus HeoOxoauMo chopMUPOBATH MOHATHS 00 OCOOCHHOCTSIX CTEPUIU3AIINSI TTOMEIIEHUH,
PacTUTETBLHOTO MaTepuasa, MOCy/bl, HHCTPYMEHTOB U MUTATEIbHBIX CPEJl, CIOCO0aX BbIpalIUBaHU
CTEpUJIbHBIX MPOPOCTKOB FOPOXa, COU C LIEIBIO MOMyUYEHHUS aCENTHUECKUX PACTEHUHN U MOITyYCHHUS
SKCIUIAHTOB in Vitro, MPOBECTH pabOTy MO BBIJCICHUIO aTUKAIbHBIX MEPUCTEM U MUKPOPA3MHOKEHHUIO
HEKOTOPBIX CEIbCKOXO3SIIICTBEHHBIX PACTEHU, X KYJbTUBUPOBAHUIO C LIEJIBIO MOTyUeHUsI O€3BUPYCHBIX
pacTeHui.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

1 Belnenenue U KyJIbTUBUPOBAHNE AllUKAIbHBIX MEPUCTEM 3€MIISIHUKH.

2 MHUKpPOKJIOHAJIBHOE Pa3MHOKEHHE 3EMIISTHUKH.

3 Kakumu crioco6amu nonb3yroTcs B paboTe BO n30ekaHue MOACHIXaHHs MUTATeIbHbIX cpea?

4 HaszoBute Hanbosee pacpoCcTpaHEHHbBIN crI0CO0 pa3MHOKEHUS KapTodes.

5 Ha 4ém OCHOBBIBAE€TCS NEUCTBUE PA3MHOKEHHUS YEPEHKOBAHUEM ?

6 Ilpu KakoM yCIIOBHHM B KYJIBTYpE in Vitro y 4epeHKOB KapTodeliss MOXKHO HHIYLUPOBATh MOSBICHUE
KITyOHEH?

7 Kakum 06pa3oM BBICOKOE co/iepKaHHe KUHETHHA B CPEJIe BIMSET Ha IPOIlecC KyIbTUBUPOBAHUS
3eMJITHUKH?

8 Kaxum croco6omM MOKHO HHAYIIMPOBATh KOPHEOOPA30BaHKE IIPU MUKPOPA3MHOKEHUH 3eMIISTHUKHU ?

9 Kakum crnoco6oM MOXXHO HHAYLUPOBATH KOPHEOOPa30BaHUE IPU MUKPOPA3-MHOKEHUH 3EMIITHUKHU ?

10 YTO0 npoucxXoauT Nnpy KyJIbTUBUPOBAHUY allMKAJIbHBIX MEPUCTEM 3€MJITHUKU Ha MUTATEIbHOMN Cpee,
coJiepKalle HIUTOKUHUH?

Tema 6. TexHo10ruM CO3AaAHUS TPAHCTEHHBIX )KUBOTHBIX. MoJIeKy/ISIDHASI TeHETHKA YeJI0BeKa U
HOBelillue reHeTHYecKre MeToAbl MeIMIIUHCKON THArHOCTUKHU U Tepanuu. [Iporpamma I'enom
yejioBeka. (OIIK-1)

Jlekumus.
TexHomornn co30aHUsI TPAHCTEHHBIX JKMBOTHBIX. MONEKyIspHas TIE€HETMKAa 4YeJlOBeKa M HOBEHIINE
TeHETUYECKHUE METO/Ibl MEAUIIMHCKONW TUarHoCcTUKy 1 tepanuu. [Iporpamma ['eHoM uenoBeka.
[lomyyeHue TpPaHCTEHHBIX JKUBOTHBIX. [E€XHOJOTMM CO3/JaHMSI TPAHCIEHHBIX JKMBOTHBIX. Kynbrypa
JYKapUOTUYECKUX KIIETOK )KUBOTHBIX. [ToiTydueHue ynydieHHbIX TOpOJT dKUBOTHBIX.
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MounekyisipHas T€HETHKA 4Y€JIOBEKa M HOBEHIIME I€HETUYECKHE METOAbl MEIMLIMHCKOW JUArHOCTUKU M
Tepanuu. ['eHeTnyeckoe CLeIUIeHHe U KapTUpoBaHue reHoB. DU3ndeckoe KapTUPOBAHUE TEHOMA YEJIOBEKA.
[Iporpamma I'eHom 4yenoBeka. IIpoOnmembl COBpEeMEHHOH MEIMIIMHCKOM JMAarHOCTHKH. MeToabl
MOJICKYJISIPHON JTHAarHOCTHKH: BO3MOXHOCTh 3(deKkTuBHOCTH. MeToapl UMMYHOAMArHOCTUKH — OCHOBHBIE
3aKOHOMEPHOCTH U pazHooOpaszue. MMmyHodepMeHTHBIH aHanu3. [Ipou3BOACTBO MOHOKIOHAJIBHBIX
aHTuTelN. [ MOprUIOMHAS TEXHOIOTHSL.

IIpakTn4yeckoe 3ansATHE.

I'ennas Tepamnus yenaoBeka. BupycHbie 1 HEBUPYCHBIE CUCTEMBI IOCTaBKH FeHOB. PO03MMBI Kak
JIEKapCTBEHHbIE CpeacTBaA. [ eHHas Tepanys COMaTUYECKUX KIIETOK U KIIETOK 3apOJBIILIEBON JIUHUU.
JIHK-nunarnoctuka. TexHonoruu reHHod tepanuu. [Ipunnune! reHHolt Tepanuu. [eHoTepanus
OHKo03a0oJeBaHus. J[narHoCcTHKa U reHoTepanus HacleICTBEHHbBIX 3a0oneBanuil. [ enorepanus
HEHacJeICTBeHHbIX 3a0oseBanmii. [Iporpamma «I'enom yenosekay. [Ipobaembl reHOTepanuy.
JIHK-BaKIIUHBI

KoHTponbHbIE BOTPOCHI

. Urto mpencraBiseT coO00i reHHas HHKESHepHs?

. Kakue ctaguu BKItoUaeT craHgapTHasi TEXHOJIOTUS TEHHOM Tepanun?

. Kimaccudukarus reHHO# Tepanuu.

. B uem nmpunuunst JJHK-guarnoctuxu?

. Kakue meronpl JIHK-nuarnoctuku Bam uzBecTHbI?

. [IpuHIIUTIBI TEHHOH TEepanuu

. Kakue Metonpl reHHoil Tepanuu Bam nsBectHbl? OxapakTepusynTe ux

0 3 N L LN

. Kakne ocHOBHBIE OAXO/IbI B TEHHOKOPPEKIIMA OHKOJIOTHYECKUX

3aboneBanuii Bam n3BecTHbI?

9. Uro Takoe JIHK-Bakuuap1? Crioco0 MPUTrOTOBIEHHUS ayTOBAKIIMH

10. [IpoGnembl reHHO Tepanuu

11. Yro BkrouaeT B cebst mporpamma «I eHoM desoBekay?

12. dusnueckoe KapTUPOBaHUE T€HOMA YEJIOBEKA

13. MeTopl TeHHOM Tepanuy HEHACIEACTBEHHBIX 3a00JICBaHMI

14. MeTobl TeHHOM Tepaniy HaClIeICTBEHHBIX 3a001€BaHUI
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.

1 Ilporpamma «I'eHOM YeslOBEKa»

2 TIpob6neMbl reHOTepanuu

3 JIHK-BakmuHb!

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
BbinosHeHne NpaKTHYeCKUX padoT

Tema 1. IIpenmer 6norexnonorun. Mcropus pazsutus Hayku. HaydHbie OCHOBBI COBPEMEHHOM
o6uorexHonoruu. OOIME NPUHIUIBI KOHCTPYUPOBAHUS HOBBIX OPTaHU3MOB 11 OMOTEXHOJIOTHUH.

1 Krnaccugukaiyst OCHOBHBIX 3TallOB CTAHOBJICHUS M Pa3BUTH OMOTEXHOJIOTHH.
2 CoBpeMeHHBIC OMOTEXHOJIOTHYECKUE areHTHI.
3 OcHoBHBIE 331241 TTOCT(HEPMEHTALIMOHHOMN CTaANKU OMOTEXHOJIIOTUYECKHX POLIECCOB.

Tema 2. Texnonoruu pekomObunantHeix JJHK. Tpancrennbsie MEKpOOpPraHU3MBI.
1 Cxema MOJNEKYJISIPHOTO KJIOHUPOBAHUA.
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2 3HaueHue TEXHOJOTHH KJIOHUPOBAaHMS PACTUTEIBHBIX KJIECTOK U TKaHEH JUIsSl CEeIbCKOTO X035 CTBA.
3 Knaccudukanus pecTpukras.
4 OO6mas xapakrepuctuka metona ITLIP.
5 Tlpunnun metona [TLIP.

6 Yem 00ycoBICHO NIPUMEHEHHUE MTOJTUMEPA3HON IIETTHOM peakIiy B LENsAX TUarHOCTUKU U
JKCIIPECC-aHaANIN3a Pa3HOOOPA3HOTO OMOIOTUYECKOTO MaTepHraa?

7 Cxema amrumudukaruu JJHK.
8 I'eHeTHYeCKass MHKEHEPHS — METOJI KJIICTOYHON U MOJICKYJISIPHON OMOJIOTHH.
9 OO6nactu NpUMEHEHUs] TPAHCTEHHBIX PACTCHUH.

10 Crparerust pucka reHHO-MH>KEHEPHBIX TEXHOJOTHH.

Tema 3. IIpombInuieHHBIN OHOCHHTE3 OEKOBBIX BemecTB. CIocoObl 1 0COOCHHOCTH TEXHOJIOTUH
MIPOMBIIIIEHHOTO KYJIBTUBUPOBAHUS MUKPOOPTraHU3MOB. MUKpPOOHOIOrMYECKOEe MOTyYeHHE [EEBBIX
MPOAYKTOB.
1 OcHOBHBIE XapaKTEPUCTUKH TEXHOJIOTUYHBIX IITAMMOB-TIPOTyIICHTOB.
2 CrpykTrypa KOJJIEKIIMHA MUKPOOPTraHU3MOB, TPUHIIMIIBI OPraHU3allH.
3 JlocTOMHCTBA M HEAOCTATKH MUKPOOHOIIOTHYECKOTO CHHTE3a OEITKOBBIX MPOIYKTOB.
4 Cnenuduka OGMOMPOIIECCOB MOTYICHHUS aHTHOMOTHUKOB.
5 Paspymaembie OMOTIIIACTUKY, IPUHIIHUITHI TIOTYYCSHHSI, TPEUMYIIECTBA PUMEHEHUS.
6 OCHOBHBIC TTPUHITUIIBI OYUCTKH (HEPMEHTOB.
7 3HaueHHe TEXHOJIOIMHA UMMOOHMIN3AIMH (PEPMEHTOB JJIs1 OMOTEXHOIOTHH.
8 CnocoOw1 OnocuHTe3a GEepPMEHTOB.

9 HpOMLIIJ_UICHHBIe IPOUECCCHI MOJYUCHUA LECJICBBIX MMPOAYKTOB C IPUMCHCHUCM MMMOOMIN30BaHHBIX
(bepMeHTOB.

Tema 4. CebCKOXO3SICTBEHHAS, YKOJOrMYeCcKas U MUIeBast OMOTEXHOJIOTUH.
1 OcHOBHBIE XapaKTEPUCTUKU TEXHOJIOTUYHBIX IIITAMMOB-TIPOIYLIEHTOB.
2 CrpykTypa KOJJIEKIIMHA MUKPOOPTaHU3MOB, TPUHIIMIIBI OPraHU3allH.
3 JIoCTOMHCTBA U HETOCTATKU MHUKPOOMOIOTHIECKOTO CHHTE3a OSIKOBBIX MPOTYKTOB.
4 Cnenuduka 6GMOMPOIIECCOB MOTYICHHUS aHTHOMOTHKOB.
5 Paspymaembie OMOIIIACTHKY, IPUHIIHITHI TIOTYYCSHHSI, TPEUMYIIECTBA PUMEHEHUS.
6 OCHOBHBIC TIPUHITUIIBI OYUCTKH (HEPMEHTOB.
7 3HaueHHe TEXHOJIOIMHA UMMOOHMIN3AIMH (PEPMEHTOB JJIs1 OMOTEXHOIOTHH.
8 CnocoOw1 OnocuHTe3a GEepPMEHTOB.

9 HpOMLIIJ_UICHHBIe IPOUECCCHI MOJYUCHUA LECJICBBIX MMPOAYKTOB C IPUMCHCHUCM MMMOOMIN30BaHHBIX
(bepMeHTOB.

Tema 5. Knerounast unxenepus pactreHuil. KitoHaibHO€ MUKPOpPa3MHOKEHHE.

1 Bolaenenue v KyJIbTUBUPOBAHUE alIMKAJIBHBIX MEPUCTEM 3EMJIITHUKH.

2 MUKpOKJIOHAJIBHOE PA3MHOXKEHUE 3EMIITHUKH.

3 Kakumu crioco6amu Nosib3yloTcs B paboTe Bo n30ekaHue MOACHIXaHHs MUTaTeIbHbIX cpea?

4 HazoBuTe HanOoJee pacupocTpaHEHHBIN CIOCO0 pa3MHOKEHHSI KapTOoders.

5 Ha 4uéM 0CHOBBIBAETCS AEUCTBUE PA3MHOKEHHS YEPEHKOBAHUEM ?

6 Ilpu xakoM yCIIOBHHM B KYJIBTYyp€ In Vitro y 4epeHKOB KapTodeliss MOXKHO MHIYLIUPOBATh MOSBIECHUE
KITyOHEH?

7 Kakum 06pa3oM BbICOKOE cOziepKaHHE KMHETHHA B CPEJIe BIMSAET Ha IPOLecC KyIbTUBUPOBAHUS
3eMJISIHUKN?

8 Kakum crnoco6oM MOKHO MHAYLIMPOBATh KOPHEOOPA30BaHKUE IIPU MUKPOPA3MHOXKEHUH 3EMIITHUKHU ?

9 Kakum crnoco6oM MOXKHO HHAYIHUPOBATH KOPHEOOPa30BaHUE IPU MUKPOPA3-MHOKEHUH 3EMIITHUKHU ?
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10 YT0 npoucxXoauT Nnpy KyJIbTUBUPOBAHUY allMKAJIbHBIX MEPUCTEM 3€MJITHUKU Ha MUTATEIbHOMN CpEe,
coJiepKalle HUTOKUHUH?

Tema 6. TexHONIOIMM cO34aHMs TPAHCTEHHBIX )KMBOTHBIX. MoJieKyssipHas FeHETUKA YEJIOBEKA U HOBEHIINE
TECHETUYECKHUE METObI MEAUIIMHCKON JUarHOCTUKU U Tepanuu. [IporpamMmma ['eHoMm uenoBeka.

1 IIporpamma «I'eHoM yenoBeka»
2 IIpobnembl reHOTEpanuu
3 JIHK-BakmuHbI

KounrtpoJsbHnast padora

Tema 3. IIpombInuieHHBIN OHOCHHTE3 OEKOBBIX BemecTB. CIocoObl 1 0COOCHHOCTH TEXHOJIOTUH

MIPOMBIIIIEHHOTO KYJIBTUBUPOBAHUS MUKPOOPTaHU3MOB. MUKpPOOHOIOrMYECKOEe MOTyYeHUE [EIEBBIX

MPOAYKTOB.
1. BO3HMKHOBEHHE TEHOMUKH KaK HAyYHON JUCIUILUIMHBI CTAIO BO3MOXKHBIM TIOCIIE:

1 ycranosnenus crpykrypsl JHK

2 co3JaHus KOHUEMNIUU TeHa

3 nuddepeHunanuy CTpyKTYPHBIX U PETYASTOPHBIX YYaCTKOB T'eHa

4 TOTHOTO CEKBEHUPOBAHUS T'€HOMA y Psifia OPTaHU3MOB

5 pa3pabOTKH METOJIOB CEKBEHHPOBAHUS T€HOMA

2. CyIecTBeHHOCTh TeHa y TTAaTOT€HHOTO OpraHru3Ma — KOJUPYEMbIi TEHOM MPOAYKT HEOOXOIUM:
1 st pa3MHOMKEHUS KIIETKU
2 [iig nojAep KaHus )KU3HEAEATSIIbHOCTH
3 I MHBA3WHU B TKAHU
4 nnst ’HAKTUBAIIMM aHTUMUKPOOHOTO BEIECTBA
S [ MoAaBiIeHUs UMMYHHOUM CUCTEMBI YEIOBEKA

3. IIporeomuka xapakTepu3yeT COCTOSSHUE MUKPOOHOTO MaTOreHHa:
1 mo ¢hepMeHTATUBHON aKTUBHOCTH
2 110 CKOpOCTH pocCTa
3 1O AKCIPECCHH OTNIEIbHBIX OCIKOB
4 10 HaxXOXKJIEHUIO HA KOHKPETHOW CTaJAUM POCTOBOIO LIUKJIA
5 1O YyBCTBUTEIHHOCTH K ONPEJEICHHBIM aHTUOMOTHKAM

4. JIns nomy4eHus IpOTOIUIACTOB U3 KJIETOK I'PHOOB UCTIONB3YeTCS
1 mu3onmm
TPUTICHH
13 e 29
YAUTOYHBIN (pepMEHT
HETICUH

whn B~ W N

aMuiiasa

5. 3a oOpazoBaHMEM MPOTOIIACTOB U3 MUKPOOHBIX KJIETOK MOXKHO CIEIUTH C TOMOIIBIO METOIOB:
1 BUCKO3UMETpHUHU
2 KOJIOpUMETPUH
3 (a30BO-KOHTPACTHOM MUKPOCKOITUH
4 311eKTPOHHON MUKPOCKOIIUU
5 MO CBETOPACCESHUIO B KYJIbTYPaJIbHOU KUIKOCTH



6. Jl11s momy4yeHust MPOTOIUTACTOB M3 OAKTEPUATBHBIX KIIETOK HCIIONIB3YETCS:
1 mu3onum
2 “ynuTouHbIA hepMeHT”
3 TpuncuH
4 manavH
5 OpoMiman

7. O0beAMHEHHE TEHOMOB KJIETOK Pa3HBIX BHJIOB M POJIOB IPH COMATHYECKOW THOPHIM3AIIMH BO3MOXKHO:
1 TOIBKO B IPUPOJHBIX YCIOBHSX
2 TOJBKO B UCKYCCTBEHHBIX YCIIOBUAX
3 B HpI/IpOIIHBIX nu I/ICKyCCTBeHHI:IX YCJIOBI/IHX
4 He BO3MOXKHO BOOOIIE
5 TOJBKO MPU PEHTTEHOBCKOM OOTyYeHUHN

8. Bricokast cTaOUIBHOCTH MPOTOIUIACTOB JOCTUTACTCS IIPH XPAaHEHUU:
1 nHa xonomy
2 B rMIIEPTOHUYECKOU Cpene
3 B cpene ¢ 1o0aBlIeHNEM aHTHOKCHIAHTOB
4 B aHa’POOHBIX YCIOBUAX
5 B cpene ¢ 100aBICHHEM KyMapruHa

9. lMonmmatrnenrnukoins (I1317), BHOCUMBIN B CYCIIEH3HUIO TPOTOILIACTOB:
1 crocoOCTBYET UX CIUSHUIO
2 MpenoTBpAIAET UX CIUSHUE
3 MOBBIIIACT CTAOMIBHOCTE CYCIIEH3UU
4 mpenoTBpaliaeT MUKpOOHOE 3apaskeHue
5 mpenoTBpalaeT BOCCTAHOBICHUE KIIETOUHOW CTEHKHU

10. [l nmpoTomiacTUpOBaHus HauboJIee MOIXOAAT CyCIIEH3UOHHBIE KYIBTYPHI:
1 B mar-gase
2 B cTauuMoHapHOH (aze
3 B morapudmudeckoit asze
4 B ¢aze 3aMeIEHHOTO pOCTa
5 B (haze orMHupaHHs

4.3 IIpomexxyTouHast aTTeCTAlU 110 AUCITUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunossie Bonpocsl 3xk3amena (OIIK-1, IIK-1)

1 buorexnomnorust Ha pybexxe XX—XXI BexoB. Hoseiimue noctuxeHuss B 00MacTu OMOTEXHOJOTHH:
TpaHCTEHHBbIC OPTaHU3Mbl U MPOIYIIEHTHI, TCHOMHUKA U MPOTEOMHUKA, MEIUIIMHCKAs OMOTEXHOIOTHS,
HOBBIEC OHOMaTepHAaIIbI.

2 buoTtexHoOIOTHs — 0CHOBAa HAYYHO-TEXHUYECKOTO MPOrpecca U MOBBIIICHHUS KauyeCTBa KU3HU YeJIOBEKa
B YCJIOBHUSIX BO3pacCTalONIEH aHTPOIIOT€HHON HArpy3KH.

3 OcoOEHHOCTH pa3BUTHS UCCIEAOBAHUN M KOMMeEpIMaan3anun ononorndeckux Texnonoruii B CIIIA,
Snonun, crpanax EC u Poccun. [lepcnekTrBHBIC HCTOYHUKH YITIEPOAA, a30Ta U POCTOBBIX (haKTOPOB.

4 lleneBble TPOAYKTHI OmoTexHoNoruu: pekomOuHanTtHele JIHK, TeHHOWHXXeHEepHBIE OCNKH,
MOHOKJIOHAJIbHbIE aHTHUTEJa, BAKIIMHBI, aHTUTENa, OnoMaTtepuaibl. HaydHble mpuUHIMIBI 00ecTieueHHs
CBEPXITPOAYKIIHH.

5 PhIHOK HOBEHIIMX OMOTEXHOJOTUIECKUX MPEMApaTOB U MPOIYKTOB, €r0 CTPYKTypa U JUHAMHKA.



6 ComuasnbHble, 3aKOHONATCIbHBIE W  3TUYCCKHE BOMPOCHI  COBPEMEHHON  MPOMBINUICHHON
OHOTEXHOJIOTUU.

7 OOue TPUHIUIBI KOHCTPYMPOBAHHMS HOBBIX OPraHM3MOB JUII OHOTEXHONOTWU. TexHonoruu
pexomOunanTHeix JIHK. KinoHumpoBaHue M3BECTHBIX M KOHCTPYHpOBaHME HOBBIX OenkoB. OOrmas
cXeMa BEKTOPOB ISl KIIOHUPOBAHUS U SKcIpeccun pekomOnHaHTHbIX JJHK.

8 HoBble MeTOmBI CENEKIIMU — COYETaHHE MOJICKYISPHBIX U TPAJAUIMOHHBIX MeTonoB. Kierounas u
TeHHas! WKCHEPHUS.

9 TpancreHHble MHUKpOOpraHu3Mbl. [IpoOrmeMbl dKcrpeccun dyKepomHbIX TeHoB. Crabunm3anus
LIEJIEBBIX MPOYKTOB B KJIeTKe. Vcronb30BaHne TPaHCTE€HHBIX MUKPOOPTaHU3MOB.

10 KoHcTpynpoBaHHE CEKPETUPYIOIIMX OPraHu3MoB. JIpoxkeBble cCUCTeMBbl 3Kcrpeccuu. Kietku
HACEKOMBIX U 0aKyJIOBUPYCHI AJIi CHHTE3a IEJIEBBIX OCJIKOB.

11 TlomyyeHne TpaHCTEHHBIX PACTEHUN U >KUBOTHBIX. TpaHCTEHHBIE PACTEHUS W JKUBOTHBIE KakK
OHOpeaKTOPhI LENEBBIX MPOTYKTOB.

12 buonpoaykuusi LEHHBIX JJIsI TPOMBIIUIEHHOCTH W MEAUIMHBI OPraHUYECKUX COCIUHEHUW B
pPaCTEHHUSX U PACTUTENIBHBIX KIIETKaX. | eHHO-WHKEHEPHBIC MOAXObI K PEIICHUIO TIPOOJIEMBl YCBOCHUS
as3orTa.

13 Tenetndecku MOMU(MUIMPOBAHHBIE NPOMYKTHL. PerymupoBaHue NPOU3BOJACTBA W CEPTHQHUKAIMSL
TeHHO-MOAU(PHUIIMPOBAHHOTO CHIPHS M MUIIEBBIX MPOTYKTOB.

14 TexHonoruu co3AaHUs TPAHCTEHHBIX >KMBOTHBIX. KynabTypa 3yKapHOTHYECKHMX KJIETOK YXUBOTHBIX.
[Tonyuyenue ynydneHHBIX TOPOJ JKUBOTHBIX.

15 MonekynsipHasi FTeHETHUKA YEJIOBEKa M HOBEHIIINE T€HETUYECKUE METObl METULIMHCKON JUArHOCTUKHU U
Tepanuu. [ eHeTHYeCKoe CLETUIEHUE U KAPTUPOBAHKUE T€HOB.

16 ®dusnueckoe kapTupoBaHue reHoMa 4enoBeka. [Iporpamma ['eHoM yenoBeka.

17 TIpoGnemMbl COBPEMEHHOW MEIUITMHCKOM JIMAarHOCTUKH. MeTOombl MOJICKYJISIPHON JIHAarHOCTHKHU:
BO3MOXHOCTH 3(PPEKTUBHOCTH.

18 MeToapl UMMYHOIMArHOCTUKHA — OCHOBHBIE 3aKOHOMEPHOCTH U pa3zHooOpasue. IMMyHOGEpMEHTHBIH
aHanu3. [Ipon3BOACTBO MOHOKIIOHAJIBHBIX aHTUTEN. [ HOpHIOMHAas TEXHOIOTHSI.

19 T'ennas Tepanus yenoBeka. BUpyCHbIE 1 HEBUPYCHBIE CUCTEMBI JOCTABKHA I€HOB.

20 Pubo3uMbl Kak JICKQpCTBEHHBIE CpEICTBA. [eHHas Tepamusi COMaTHYECKHX KIETOK M KJIETOK
3apOJBIIIEBON JTUHUH.

21 Ponp KynabTyphl TKaHU B OMOTeXHOJOTMM pacTeHuid. Co3maHue UCKYCCTBEHHBIX aCCOLMAIMNA KIETOK
BBICIIMX pPACTEHHH C MMKpPOOPraHM3MaMu Kak CIoco0 MOAM(HUKALUU PACTUTEIBHON KIETKH.
TOTUIIOTEHTHOCTH PACTUTENIBHBIX KIIETOK.

22 Tunbel KauTycOB H  CHocoObl MX monydeHus. DaxkTopel, ONpeAensionue TIeHETHIECKYIO
HECTAaOMIIBHOCTh KaJUTyCHBIX KJIETOK.

23 Tlomyyenue, KyJbTUBUpPOBaHWE W TUOpHAM3anus mpoToriacToB. ComMaTudeckas THOPHAM3AIINS.
KynbTypa u3011poBaHHBIX POTOIIACTOB.

24 KiioHanpHOE MHUKPOPa3MHOXKEHHE PACTeHHM W ero kiaccudukarusi. OCHOBHBIE ATaIlbl KJIOHAJILHOTO
MUKpPOpa3MHOKeHUs pacTeHuil. O310pOBIeHIE OCAI0UHOTO MaTepuaia B KyJIbType W30JIMPOBAHHBIX
TKaHEW pacTEeHHII.

25 KynbTypa KIETOUHBIX CYCIEH3MH W OIMHOYHBIX KIJIETOK (CHOCOOBI IOJyueHHs, Ha3HaueHHeE,
npumepsbl). TexHoaorus nmoxyyeHus ruopuIoM.

26 IlurarenbHble cpenbl: OCHOBHBIE KOMIIOHEHTbl M PAa3HOBMJIHOCTH. Pob OTHENBHBIX 3JI€MEHTOB
IIUTATENIbHBIX CPEX B IIPOLIECCE KYJIBTUBUPOBAHUS TKAHEW PACTEHUN.

27 MukpoOHoIorndeckuii cuaTe3 Oenka u mpooieMbl O€CKIETOUHOW OMOTEXHOJIOTHH.
28 Dxonorudeckast OMOTEXHOJIOTHS U €€ 3a7au. 3aluTa OKpPYKaroIIe cpeapl. OUnCTKa CTOUYHBIX BOJI.
29 Dkonoruveckas OuoTexHomorus u ee 3anadu. [lepepaboTka oTxon0B. Jerpamanus KCeHOOMOTHKOB.

30 IToBbIIeHHE YCTOMYMBOCTH PACTEHUH K pa3audHbIM (pakTopaM. OCHOBBI OMOJIOTHYECKOTO KOHTPOJIS.
KoHTposib 32 TaTOreHHOCTHIO.

31 buoTexHONOTHs B MUILEBOI MPOMBIIIIIEHHOCTH. [lojlydyeHre MOJTOUHBIX TPOTYKTOB.
32 buotexHoOrus B MULIEBOM MPOMBIIUIEHHOCTH. BpoauiibHOE MPON3BOJCTBO U XJIeOONIECUCHHE.
33 BuoTexHOIorus MoJy4eHUs EPBUUHBIX META00IUTOB — HE3AMEHUMbIX aMUHOKHUCIIOT.
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34
35
36

37
38

39

40

BuotexHonorus nony4eHus epBUYHBIX METAOOINTOB — BUTAMHUHOB ¥ OPTaHUYECKUX KUCIIOT.
buotexHonorus noayyeHus: BTOpUYHBIX METa0OIUTOB — aHTUOMOTHUKOB M CTEPOUIOB.

Hcnonb30BaHue METOAOB KJIETOYHOW WHXKEHEPUU Ui TONydeHHs psga OenkoB. [Ipon3BomcTBO
BaKILIMH (KOpOBMM aHTUTEH Bupyca renarura Bl u ap.).

[IpousBoacTBo GromarepuanoB. BuoceHcopbl yIE MOHUTOPHHTA.

buorexHonmorusi monyueHuss W UCHONb30BaHUS (epMeHTOB. MmoOunn3oBaHHble (EPMEHTHI.
[TpombIlIEHHBIE TPOLIECCHI C UCTIOIB30BAHNEM UMMOOMIN30BAHHBIX (DEPMEHTOB U KJIETOK.
Hcnonp3oBaHre METOIOB KJICTOUHON MH)KEHEPHUH 71 ody4yeHus psja 6enkoB. [lonydeHre ropMoHOB
IIPU [TOMOIIY METOJIOB T€HETHUECKOM NHKEHEepUH (MHCYJINH YeI0BeKa, COMAaTOTPOIUH U Jp.)
Hcnonp3oBaHMEe METONOB KJIETOUHOM WHXKEHEpUM Ui TMoiydyeHus psga OenkoB. [lomyuenue
UHTEPHEPOHOB.

TunoBble 3axanus s sxk3amena (OIIK-1, ITK-1)
Hnst addexTuBHOTO TPOBENEHUS OMOTEXHOJIOTHYECKOTO Tpoliecca OONbIIOe 3HAUYCHUE HMMEET
MUTaTeNIbHasl cpefla, B KOTOPOM MHMKPOOPTraHU3MBI-IPOAyleHThl BAB ucnons3yloT B KadecTBe
MCTOYHMKA a30Ta pa3MyHbIE a30TCO/EpKalIe COSANMHEHHUS, COAepKallie aMUHHBIA a30T UM HOHBI
ammonus. Kakue ycinoBus mnpoBeaeHUs (GEpMEHTAlMU [0 HCTOYHMKY a30Ta MpHU MOJy4YEeHUHU
AHTUOUOTHUKOB OYIYT SIBISATHCS ONTUMAIbHBIMU?
B OuoTexHONIOrMueckoM MPOU3BOJACTBE JIEKAPCTBEHHBIX CPEACTB OONBIIOE 3HAUEHUE HUMEET
nuTarenbHas cpeaa. [Ipeninoxure onTUManbHyI0 MUTATENbHYIO Cpely B OMOCHMHTE3€ aHTUOMOTHKOB.
CyneprnpoayleHT — 3T0 OMO0OOBEKT MPOMBILIUIEHHOTO MCHOJIb30BaHMs. Kak MOXXHO MOJTYYUTh €ro U
KaKMMH CBOMCTBaMH OH JIOJDKEH 00J1aaTh B OTIIMYKE OT MPUPOAHOTO IITaMMa KyJIbTyphI?
[Tonyuenue cyOCcTaHIIMM aCKOPOMHOBOM KHUCIIOTHI SIBISIETCSI MHOTOCTAIMHHBIM MPOLIECCOM, B KOTOPOM
COYETAIOTCSl METOAbl OPraHMYeCKOr0 M MHUKPOOMOJOTHYEecKoro cuHTe3a. Kakoil mpeaniecTBEeHHUK
ACKOPOMHOBOM KHCJIOTHI MOJIYYalOT C HCIIOJb30BaHUEM OMOTEXHOJIOTMH M KaKOBO 3HAY€HHE HTOTO
JTana Jyisl BCero npoiecca B 1eiaom?

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHI) — OCHOBHBIC PU3HAKK OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenriu
TOCTYOKCHHSI pe3YJIbTaTa)

OIIK-1 OTAMYHO 3HAET METONAbl TEOPETHUECKOrO M HKCIEPHUMEHTAIBHOTO
UCCIIeIOBAaHUA B OONAacTH OWMOTEXHOJOTHM; ONTHMAaJbHBIE U
palMoHaNbHBIE  TEXHOJOTHYECKHE PEKUMBI  KYJIBTHUBUPOBAHUS
OObEKTOB ~ OHMOTEXHOJNOTHUH,  pabOTBl  OMOTEXHOJIOIMYECKOTO
o0OpynOBaHHUs; METOAbl aHalu3a CBOWCTB CBIPhS U TOTOBOH
nponykiuu. OTIMYHO yMEeT aHaTU3UpOBaTh OMOTEXHOJIOTUYECKHE
MIPOIIECCHI npu POEKTHUPOBAHUH BHOBb CTPOSILIIUXCS,
PEKOHCTPYUPYEMBIX W JCHCTBYIOUIMX MPEANPHUSATHIA; MPOBEACHUSI
HE-00XOJMMBIX ~ pacyeToB  OMOTEXHOJIOTHYECKOTO  Mpollecca;
pa3pabaTbeiBaTh OMOTEXHOJOTH-YECKHE MPOIECChl U 00OCHOBHIBATH
TpeboBaHUSI K HMX BEACHHUIO B TPOU3BOACTBO. CBOOOMHO BiameeT
HABBIKAMU BE/ICHUS OMOTEXHOJIOTUYECKHIX MPOIIECCOB
MIPOM3BOJICTBA; METOMKON pacyeTa MPOU3BOJCTBEHHBIX MPOIIECCOB,
OT/I€TbHBIX AIIEMEHTOB OMOTEXHOJIOTUYECKOTO nporecca
MPOU3BOJCTBA;  NPOBEACHUS  aHaNW30B  (MCHBITAaHUM)  Ha
COOTBETCTBHE MPONYKIMM YCTAaHOBJICHHBIM TpeOoBaHusM. OTBer
MOCTPOEH JIOTHYHO, MaTepHall M3JIaraeTcsi 4eTKO, SICHO, XOPOIIMM
S3BIKOM, apTyMEHTHPOBAHO

«OTIIMYHO»
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MK-1

OTAMYHO 3HAET COAEpPKAHME U  METOJOJOIMYECKHUE OCHOBBI
TEOPETUYECKUX M TMPAKTUYECKUX 3HAHUW JUISL OINpENeNIeHUs H
pelIeHUs] HECTaHJIAPTHBIX HCCIENOBATENIbCKUX 3aJad B 0O0JIACTH
OMOTEXHOJIOTUH; CHOCOOBI, METOIbl M TPHUEMBl peaH3aluu
HCCIIEIOBATeNbCKUX 3aad. OTIMYHO yMEEeT MPHUMEHSTh CHUCTEMY
TEOPETUYECKUX M MPAKTUYECKUX 3HAHUWA JJIs1 OpraHu3alud u
pelIeHHsT HMCCIeI0BaTeNbCKUX 3a/lad B 007acTH OMOTEXHOJIOTHH,
KOMIUIEKCHBIN aHaJIM3 HAy4YHBIX MPOOIeM, pa3IMuHbIEe MOIXObI K UX
PEIICHHIO; UCIIOIIb30BaTh COBPEMEHHBIE METO/BI B OMOTEXHOJIOTHH.
CB0OOAHO BIaJceT OCHOBAMH MOJEIHMPOBAHUS U KOHCTPYHMPOBAaHUS
TUIUYHBIX U HECTaHJAPTHBIX HCCIEI0BATENLCKUX 33/1a4 B OOJIACTH
OMOTEXHOJIOTUH; HABBIKOM CHCTEMAaTH3MPOBAHUS TEOPETUUYECKHUX H
NPAaKTUYECKHX  3HAHUM  JUIS  TOCTAaHOBKM W pPEUICHHUs
MCCIIEIOBATENIbCKUX 3a/1au.

«XOPOIIIO

OIIK-1

Xopouio 3HaeT METOAbl TEOPETUYECKOTO U JKCIEPUMEHTATbHOTO
UCCIIEOBaHUS B O0JAacTH OMOTEXHOJIOTMH; ONTHUMAJbHbIE H
paloHaJIbHble  TEXHOJOTUYECKHE PEXHUMBl  KyJIbTUBUPOBAHUSA
O0OBEKTOB ~ OMOTEXHOJIOTMH,  pabOTBl  OMOTEXHOJOTHYECKOTO
0o0OpyIOBaHUs;,; METOJAbl aHaJIN3a CBOWCTB CHIPbS W TOTOBOM
MPOAYKIMU. XOPOIIO yMEeT aHAIU3UPOBaTh OMOTEXHOJIOTMYECKHE
MIPOLIECChI npu MPOEKTUPOBAHUU BHOBb CTPOSIIIUXCS,
PEKOHCTPYUPYEMBIX U JEHCTBYIOUIMX MPEANPUSTHI; MTPOBEACHUS
HE-00XOIMMBIX  pacyeToB  OMOTEXHOJOTMUYECKOTO  TIpolecca;
pa3pabaTpiBaTh OMOTEXHOJOTHU-YECKHE TMPOIECCHl U 00OCHOBBIBATH
TpeboBaHUSl K MX BEACHHMIO B IMPOU3BOACTBO. Bianeer HaBbIKamMH
BeJeHUs] ~ OMOTEXHOJOTMYECKUX  TPOIECCOB  MPOU3BOJICTBA;
METOAMKON pacyeTa MPOU3BOACTBEHHBIX IPOLIECCOB, OTIENIbHBIX
AIIEMEHTOB  OMOTEXHOJIOTUYECKOrO  Ipoliecca  IPOU3BOJACTBA;
MIPOBEJICHUS aHAJIN30B (MCHBITAHUN) HAa COOTBETCTBHE MPOAYKIIMU
yCTaHOBJIEHHBIM TpeOoBaHUsIM. OTBET MOCTPOEH JIOTMYHO, XOPOIINM
SI3BIKOM, apTyMEHTHPOBAHO.

MK-1

Xopowmio 3HaeT COAEP)KAHME U METOHNOJOTMYECKUE OCHOBBI
TEOPETUYECKUX M IPAKTUYECKUX 3HAHUM JUIA ONPENCICHUS U
pelIeHUs] HECTaHJIAPTHBIX HCCIENOBATENbCKUX 3aJady B 0OJIACTH
OMOTEXHOJIOTUH; CHOCOOBI, METOIbl M MPHUEMBl peaTu3aluu
HCCIIEN0BATEIbCKUX 3a]ad. XOpOILIO yMEEeT IPUMEHATb CHUCTEMY
TEOPETUYECKUX M MPAKTUYECKUX 3HAHUM [UI OpraHu3aluu H
pelIeHHs] HMCCIeI0BaTeNbCKUX 3a/lad B 007acTH OMOTEXHOJIOTHH,
KOMIUIEKCHBIN aHaJIM3 HAy4YHBIX MPOOIeM, pa3InuHbIe MOIXObI K UX
PEIIEHHIO; UCIIOJIIb30BaTh COBPEMEHHBIE METO/bI B OMOTEXHOJIOTHH.
Biianeer ocHOBaMu MOZIENIMPOBAaHUS U KOHCTPYUPOBAaHUS TUIIMYHBIX
M HECTaHJApTHBIX  HUCCIIEAOBATENbCKUX 3agad B o0jactu
OMOTEXHOJIOTUH; HABBIKOM CHCTEMAaTH3UPOBAHUS TEOPETUUYECKHUX U
[IPAaKTUYECKUX  3HAHUM I IIOCTAHOBKM U DPEILICHUS
HCCIIEN0BATEIbCKUX 3a/1a4.
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OIIK-1 VYIOBIETBOPUTENIBHO ~ 3HA€T  METOIBl  TEOPETHYECKOro |
HKCIIEPUMEHTAIBHOTO HCCIEJOBaHUS B 00JacTH OHOTEXHOJIOTHUH;
ONTUMANbHBIE ¥  pallMOHAJIBHBIE TEXHOJOTUYECKHE  PEKUMBI
KYJIbTUBUPOBAHUSA 00BEKTOB OMOTEXHOJIOTHH, paboThI
OMOTEXHOJIOTUYECKOTO O00O0PYIOBaHMS;, METOIbl aHajlh3a CBOWCTB
CBIpbst M TOTOBOM  MNPOAYKIMHM.  YMEET  aHaJIU3UpOBATh
OMOTEXHOJIOTUYECKHE TPOIECCHl IMPH NPOCKTHPOBAHUU BHOBB
CTPOSILINXCS, PEKOHCTPYUPYEMBIX M JEHCTBYIOIIUX IPEIIpPUSATHIH;
NPOBENEHUSI  HE-OOXOAMMBIX  pacyeToB  OHOTEXHOJIOTHYECKOTO
mporecca; paspabaTbiBaTh OMOTEXHOJOTH-YECKHE MPOLECChl U
00OCHOBBIBaTh TPEOOBAaHMS K MX BEICHUIO B MPOU3BOACTBO. OTBET
MOCTPOEH JIOTUYHO, apTryMEHTHPOBAHO.

IK-1 3HaeT coAepiKaHUe M METOJOJOTUYECKHUE OCHOBBI TEOPETHUYCCKUX U
MPaKTUYECKUX  3HAHWM  JUIl  ONpeNeNieHus W pelieHus
HECTaHIapTHBIX HCCIIEN0BATEIbCKHX 3a7a4 B obacTu
OMOTEXHOJIOTUH; CIOCOOBI, METOIbl M TIPUEMBl peaTU3alnuu
HCCIIEA0BATEIbCKUX 3ajad4. YMeer  NPUMEHATH CUCTEMY
TEOPETHUYECKUX M TPAKTUUYCCKUX 3HAHMA [JI1 OpraHU3alUk H
peleHusl HMCCIEOBATeIbCKUX 3ajad B 00JacTH OMOTEXHOJIOTHH,
KOMIUICKCHBIA aHAJIN3 HAYYHBIX MPOOJIEM, Pa3IuIHbIC MMOAXOIBI K UX
pEIICHUIO; UCIOJIb30BaTh COBPEMEHHBIE METOJIbI B OMOTEXHOJIOTHHU.
Brameer ocHoBaMu MOAEIMPOBAaHUS U KOHCTPYHPOBAHUS THITHYHBIX
W HECTaHJAPTHBIX  HCCIEAOBATEIbCKMX 3a7ad B 00JacTH
OMOTEXHOJIOTUN; HABBIKOM CHUCTEMATH3WPOBAHUS TEOPETHUCCKUX W
MPaKTUYECKUX  3HAHUK I8 TIOCTAHOBKM WM PEIICHHS
HCCIIEA0BATEIbCKUX 3a1a4.

«YIOBIETBOPUTEITHHOY

OIIK-1 JleMoHCTpUpyeT cnalblii YpOBEHb 3HAHHUN TEOPETHUECKUX OCHOB
ouorexHomorud. He MoXeT mNpUBECTH NpPUMEpPHl M3 peaslbHOU
MPAKTUKU OMOTEXHOJOTUYECKUX HcclenoBanuil. HeyBepeHHO U
JIOTUYECKU HEIOCIIEI0BAaTEIbHO U3JIaraeT MaTepHall.

TIK-1 He 3HaeT MeTONONOTMYECKHE OCHOBBI  TEOPETHYECKUX U
«HCYJIOBJICTBOPUTEIIBHON NPaKTHYECKUX ~ 3HAHWUA  JIs  ONpENeNiCHHs W PELICHUs
UCCIIeIOBATEIbCKUX 3a/1ad B oOnactu OuorexHosioruu. He Biameer
HAay4YHO-METOJIOJIOTNYEeCKON 0a30i TEOPETHYECKUX M NMPAKTUYECKUX
omnepalui JUIs pealu3alyl UCCICJOBATeIbCKUX 33/1ad B OOIacTH
ouorexHonorun.He opueHTUpYETCS B HANPABICHUSX HCCIICIOBAHUI
B 00JIaCTH OMOTEXHOJIOTHH.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYaromMMCS HEOOXOIUMO O3HAKOMHTHCS
conepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT pa3zieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pazmene «O0veM u copepkaHWe AMCHUILIMHBDY YKA3bIBAIOTCS BCE pPa3leNbl M TEMBI HU3ydaeMOM
JTUCIUILTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManMOHHOE oOecledyeHne AUCHUIUIMHBDY — yKazaHa
pEKOMEH1yeMasi OCHOBHASI U JIOTIOJIHUTEIIbHAS JTUTEPATYpa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Topnenko B. A., KyryzoBa H. M., Ilaryauna C. K. Hayunble OCHOBBI OMOTEXHOJOTMH : y4yeOHOE
nocobue, 1. Hanotexnonoruu B 6uonorun. - Mocksa: [Ipomereit, 2013. - 262 c. - TekcT : 35neKTpOHHBIH //
2ObC «YHUBEPCUTETCKAS OubIMoTeKa OHJTATH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=240486

2. Antunosa JI. B., [IsopsauHoBa O. I1. OCHOBBI OMOTEXHOJOTHH TIEPEPAOOTKU CETHCKOXO3SHCTBEHHON
MPOAYKIIMY : Y4ueOHoe mocolOure Tl BY30B. - Iep. U J0IT; 2-¢ u3a.. - Mocksa: FOpaiit, 2020. - 204 c. - Tekcr
- anexrponnsiit // DBC «FOPANT» [caiit]. - URL: https://urait.ru/bcode/449265

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. JBopeuxuii [[. C., Jopeuxuii C. W., IlemkoBa E. B., TemunoB M. C., Akynunun E. U. OcHoBBI
OMOTEXHOJIOTUM MHKPOBOJOpOCeH : ydeObHoe mocobue. - TambOoB: TamMOOBCKHIT TOCYIapCTBEHHBII
texaudecknii yHuBepcuteT (TI'TY), 2015. - 82 ¢. - Tekcr : snexrponssiii // ObC «YHuBepcurerckas
oubmmoreka onnainy [caift]. - URL: http://biblioclub.ru/index.php?page=book&id=444691

2. Eropora T.A., KnynoBa C.M., KuByxuna E.A. OcHoBbI OHOTEXHONOTHY : Y4uel. mocoOue s By30B. -
M.: Axagemus, 2003. - 208 c.

3. XKaiinubaesa, I. K., MaxaraeBa, XK. b., UcabekoBa, M. C., Typnanosa, P. M. OcHOBBI OMOTEXHOJIOTHH :

Kypc JeKIuid. - Bech cpok oxpaHsl aBTOpckoro npasa; OcHOBEI OuorexHonoruu. - Anmarsl: Hyp-ITpunr,
2016. - 57 c. - Tekct : anexrponHsit / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/67114.html

4. Tlpocexos, A. 1O., Kpurep, O. B., MunentseBa, U. C., babud, O. O. OCHOBbI OMOTEXHOJOTHH : y4eOHOE
nocoOue. - Beck cpok oxpanbl aBTOpckoro npasa; OcHOBBI OuorexHonoruu. - KemepoBo: KemepoBckwii
TEXHOJIOTHUECKUN WHCTUTYT MHUIIEBON mpombliiieHHocTH, 2015. - 214 c. - Teker : anexrponnslii / IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/61271.html

5. Cuporkun A. C., XykoBa B. b. Teoperndyeckue OCHOBBI OMOTEXHOJIOTHH : Y4EOHO-METOIUYECKOE
nocobue. - Kazanp: KazaHckuii HaydyHO-HCCIENOBATEIbCKUN TexHonorndeckuii yausepcurer (KHUTY),

2010. - 87 c. - Tekcr : snexrponHbiii / DbC «YHUBepcuTeTckas Oubnmoreka onmnaitn» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=270560
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6. Typamepa, C. K., Opazosa, C. b., Bamuxanopa, I. K. VYueOGHo-meToamueckoe mnocobOue s
CaMOCTOSITEIBHOW paboThl CTYyAEHTOB MO AUCHUIUIMHE «OCHOBBI OHOTEXHOJOTHU. buoTexXHOIOTHS
pactenuit». - 2024-05-23; Y4yeOHO-METOMUYECKOE MOCOOUE MIJIsi CAaMOCTOATENILHONH pabOThl CTYIIEHTOB TIO
mucturinHe «OCHOBBI 0. - Anmatsl: Kazaxckuii HallmoHaIBHBIM YHUBEpCUTET UM. anb-Dapadu, 2014. - 260
c. - Texct : anexkrponnsiii / IPR BOOKS [caiiT]. - URL: http://www.iprbookshop.ru/58722.html

6.3 VHbIe NCTOUHMKMU:

1. Knaccuueckas u MonekyisipHast ouonorus - http://molbiol.ru/

2. Pycckuit MmeguiuHCcKmii cepep - http://www.rusmedserv.com

3. MuxkpoOGuonorus - http://microbiology.ucoz.org

4. Menynusep - http://meduniver.com

5. The Microbiology Society - http://www.microbiologyonline.org.uk

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPpOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun JId TIPOBCACHUA 3aHATHI JICKIHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS IS CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust AJ1si CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIbLHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JInnieH3MOHHOE MTPOTpaMMHOE 0OeCIedeHHE:
Microsoft Office [Ipodeccronanbhsrii mioc 2007

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

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20
Omneparmonnas cuctema Microsoft Windows 10

[Tpodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snextponHo-6ubnuoreunas cuctema. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nmannbix . — URL: https://www.scopus.com

3. Springer Open (pecypcel Springer OTKpbITOro noctyma): ©6a3a  gaHHeiX. —  URL:
https://www.springeropen.com

4. Web of Science: monmuremarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0asa
nauHbixX . — URL: https://apps.webofknowledge.com

5. ApXMB Hay4HBIX JKypHaJIOB 3apyOexHbIX u3narenascTB. — URL: https://arch.neicon.ru
6. Hayunas snexrponnas oubnunoreka «KubepJlennnakay. — URL: https://cyberleninka.ru
7. Hayunast snexkrponHas 6nbmorexka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas onextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3Hanus. — URL:
https://www.monographies.ru

9. IMnardopma Springer Link. — URL: https://link.springer.com
10. Ipesunentckas 6ubnmoreka umenn b.H. Enpumaa. — URL: https://www.prlib.ru
11. Poccwmiickas rocynapctBenHas o6uomuoreka. — URL: https://www.rsl.ru
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12. Poccuiickas HarmonanpHasi ouobnuoreka. — URL: http://nlr.ru

13.  VuuBepcurerckas OuOnMMOTEKa OHJIAHH:  AIEKTPOHHO-OmMOMMoTeyHas cucrema. — URL:
https://biblioclub.ru

14. ®enepanbubrii noptan «Poccuiickoe obpazoBanue». — URL: https://www.edu.ru

15. OBC «YnuBepcurerckas oubmuoreka onnaitn» . — URL: http://www.biblioclub.ru

16. ONEKTPOHHBIN KaTrajor dyHIaMeHTaJIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

17. KOpaiit: snexTpoHHo-0nbamoreuHas cuctema. — URL: https://urait.ru

DJIeKTPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
BzanMoneiicTBue mpenomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHUH, HUCHOIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.



