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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-6 Criocoben pa3pabarbiBaTh M IMPUMEHSATH Ha TMPAKTUKE WHHOBAIMOHHBIC PEIICHHS] B HAyYHOW W
MIPOM3BOACTBEHHOHN c(epax OMOTEXHOJIOTUM HA OCHOBE HOBBIX 3HAHWW M MPOBEACHHBIX UCCIIEIOBAHUMN C
Y4E€TOM SKOHOMHUYECKHUX, IKOJIOTMYECKHX, COUUATBHBIX U JPYTUX OTrpaHUYCHHM

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroHIMXCsl K MPo(ecCHOHaIbHON AEATENbHOCTH B
cpepax: 01 OOpazoBannme u Hayka (B cdepax: peanau3alud OOpa30BATENbHBIX IPOrpaMM
npoeCCHOHAIILHOTO 00pa30BaHMs, BBICIIETO OOpa30BaHMA U JOMOJHHUTEIBHBIX MPO(ECCHOHATBHBIX
MporpamMM; Hay4yHbIX uccienoBanuii), 13 Cenbckoe X035HUCTBO M OXpaHa 3I0pPOBbs )KUBOTHBIX U Y€JIOBEKa (B
cdepax: OMOTOrMYECKOM 3aIUTHI )KUBOTHBIX, PACTCHUH, IOPOJ] )KUBOTHBIX, COPTOB PACTEHH, CO3TaHHBIX C
UCTIOJIb30BAaHUEM METOJI0B OMOTEXHOJOTHH, TEXHOJIOTUM T€HETHYECKOW W MOJICKYISIPHOW WMHIMKALWUU U
UACHTU(UKAIMY KUBOTHBIX M PACTCHHUH, TPAHCTCHHBIX M KJIOHHUPOBAHHBIX >KUBOTHBIX; BETEPHUHAPHOMN
MMMYHOOMOTEXHOJIOTHM U (apMalleBTUKH, B TOM YHCIE B YacTH pa3pabOTKH, HCCICAOBAaHHNA U
MIPOM3BO/ICTBA JIEKAPCTBEHHBIX CPEJCTB, BAKLIUH HOBOTO TIOKOJICHUS, TOJUKIOHAIBHBIX 1 MOHOKIOHAJIBHBIX
aHTuTen, OakrepuodaroB, aHTHOMOTHKOB, TOPMOHOB, ()EPMEHTOB, B TOM 4YHCIE pa3paboOTKu
JIUAarHOCTUKYMOB, pa3BUTUS OAaHKOB IITAaMMOB MHKPOOPTaHHM3MOB, OHOJOTHMYECKHX  0O0pasloB,
UHPPACTPYKTYPHOTO OOECIEYeHUs] MCCIEeIOBAHUN Ha OMONOTMYECKMX MOJENAX M IENIeBBIX JKUBOTHBIX,
OMOTEXHOJIOTUM TIOYB M OHMOYyJOOpeHHi, KOpMOBOro Oeidka M NPEMUKCOB JUIsl >KMBOTHOBOJCTBA,
MTYEJIOBOJICTBA,  PbIOOBOACTBA, MEpepabOTKH  CENbCKOXO3SHCTBEHHBIX  OTXOAOB,  OMOJOTMYECKUX
KOMIIOHEHTOB KOPMOB M MPEMHUKCOB, ITYOOKOH MepepabOTKH 3€pHOBBIX U JAPYTHX CENbCKOXO3SIMCTBEHHBIX
KyasTyp), 14 JlecHoe xo03siicTBO, oxoTa (B c(epax: mpuMeHEHHS OWOTEXHOJOTHH IJIsl YIpaBICHHS
JICCOHACAXKJCHUAMHU; TPUMEHEHUS OHOTEXHOJOTMHA JJIi COXpaHEHHs W BOCIPOM3BOJACTBA JIECHBIX
TEHETHYECKUX PECYpPCOB; CO3/aHUsI OMOTEXHOJOTHUECKUX (OPM JIEPEBbEB C 33aJaHHBIMH IPH3HAKAMU;
CO3JaHHUs OHMOJIOTMYECKHX CPEJICTB 3allUTHl JIeca; Pa3BUTUS NPUHIMIIOB OuopedailHMHra Ha OCHOBE
MIPOM3BOJICTBA IIEJUTIONO3bI; MPOU3BOJACTBA OMOTOIIMBA HAa OCHOBE JIPEBECHOTO CHIPHA), 26 XHUMHUYECKOE,
XMMHUKO-TEXHOJIOTHYECKOE IPOU3BOACTBO (B cdepax: 6€30MacHOro st OKPYKAIOLIEH cpeibl MPOU3BOACTBA
XMUMHUYECKUX MPONyKTOB ('"3eneHas" XuMHs); MPOU3BOJACTBA IMPOAYKTOB (EPMEHTATUBHBIX pEaKIuil,
MHUKPOOHOJIOTHYECKOTO CHHTE3a M OnoTpaHc(opMaliHii; MpOU3BOACTBA SJICKTPUUECKON SHEPTHH U TEIUIa U3
O6uomaccel, MorIomeHus (YTHIN3allMi) 3MUCCHH MApHUKOBBIX Tra3oB, 00pa3yeMbIX B SHEPreTUUYECKHX
MIPOM3BOJICTBEHHBIX LUKJIAX; MepepaboTKu U 00e3BpEKUBAHUS MPOMBIIIICHHBIX H KOMMYHAJIBHBIX CTOKOB;
NPEIOTBPALLCHUS U JUKBUIAIUH MOCIEACTBUI BPEIHOTO aHTPOIIOTEHHOTO BO3/IECHCTBHS Ha OKPYKAIOLIYIO
Cpelly TEXHOT€HHOU JesATEIbHOCTH)

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TICHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(OYHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM




OIIK-6 Cnocoben
pa3pabarbiBaTh 1
MPUMEHSTH HA TPAKTUKE
MHHOBAIMOHHBIC PEIICHUS B
Hay4YHOH U
MTPOU3BOJICTBEHHOM chepax
OMOTEXHOJIOTHH Ha OCHOBE
HOBBIX 3HAHHUH U
MIPOBEICHHBIX
HCCIICIOBAHUN C yUETOM
SKOHOMHYECKHX,
JKOJOTHYCCKHUX,
COLIMATBHBIX U APYTUX
OTpaHUYEHUH

HpI/IMeHHeT 3HaHUA COBPCMCHHBIX HpO6HCM
OHOTEXHOJIOTUH C yuceToM OKOHOMHUYCCKHUX,
9KOJIOTUYCCKUX, COOUAJIBHBIX U JPYTUX OFpaHI/I‘lCHI/Iﬁ

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

OIIK-6 CnocoGen pa3zpabaTbIBaTh U MPUMEHATH HA MPAKTUKE WHHOBAIIMOHHBIC PEILICHHS
B HAyYHOM M MPOU3BOACTBEHHOH c(hepax OMOTEXHOJIOIMH Ha OCHOBE HOBBIX 3HAHHMH U
IIPOBEJICHHBIX MCCIIEJOBAHUN C YUETOM SKOHOMHYECKHUX, KOJIOTHYECKUX, COLIUATIbHBIX U
JOPYrUX OIrpaHUYEHUN

No
n/n

HaumeHnoBanue ®dopma
JMCIATUINH, obydeH
OTIPEIICIISTFOTITIX us
MEXKTUCITUTUTHHAPHEIE | OqHo-3
CBi3HU aoyHas
(cemect
p)
4

—

Hayuno-uccnenosaren| +
bCKas pabora

2. Mecto nucuumiimabl B cTpykrype OII marucrparypsi:

JuctumuinHa «CoBpeMeHHBIE MPOOJIeMbl OMOTEXHOIOTUNY» OTHOCUTCS K 00s3aTeNbHOM 4YacTH y4eOHOro
wia"a OIl no Hanpasnenuto noarorosku 19.04.01 - buorexnonorusi.

Jucuunnuna « CoBpeMeHHbIE IPOoOIeMbl OMOTEXHOIOTUNY U3ydaeTcs B 1 cemecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 6 3.€.

OuHo-3a04Has: 6 3.€.

Buyt yue6GHOI paboThI QuHO-3a0uHaA
(Bcero 4yacoB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 216
KonrakTHast pabora 32
Jlexmm (Jlextmm) 16
[Tpaktuueckue (Ilpakt. pad.) 16
CamocrostensHas padota (CP) 148
DK3aMeH 36
3.2.Conepxanue Kypca:
No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI paszzerna/TeMsl paboThl, yac. KOHTPOJIS




Jlex
805051

IIpa
KT.

pao.

CP

0-3

0-3

0-3

1 cemec

Tp

[IpenmeTt
OHMOTEXHOIOT UM,
Uctopus pazButus
Hayku. Hayunsie
OCHOBBI
COBPEMEHHOM
OHMOTEXHOIOTHH.
OO0mve MPUHIIHATIBI
KOHCTPYHUPOBAHUS
HOBBIX OPTaHU3MOB
TUIS
OHMOTEXHOIOT U M.

24

Brimonuenue
MPAKTUIECKUX
pabor

TexHonornu
PEKOMOMHAHTHBIX
JHK. Tpancrennsie
MUKPOOPTaHU3MBI.

24

Brinmonnenune
MPAKTUYECKUX
pabot

IIpoMbINICHHBIN
OHoCHHTE3
OCJIKOBBIX BEILIECTB.
CriocoObl 1
0COOEHHOCTH
TEXHOJIOTUH
MIPOMBIIIIICHHOTO
KyJBTUBUPOBAHUS
MHUKPOOPTaHHU3MOB.
Muxkpobuonoruiaeck
0€ TOJTy4YCHUE
LIEJIEBBIX
MIPOAYKTOB.

24

Brimonnenue
IPAKTHYECKUX
pabor;
KontponbpHas
pabora

CeIbCKOX03SHCTBEH
Hasl, DKOJOTHYECKAst
U [HILIEBAs
OHMOTEXHOIOTHH.

24

Brinmonnenune
MPAKTUYECKUX
pabot

Knerounas
WHXEHEPUS
pacTeHui.
Knonansnoe
MHUKPOPa3MHOKEHHE

26

Brinmonnenune
MIPAKTUYECKUX
pabor




6 Texnomorun Brinmonnenune

CO3IaHUs HNpPaKTUYECKUX
TPAHCTEHHBIX pabor;
’KUBOTHBIX. KonTponbHas
MonexynsipHas pabora

IreHeTHKa YeI0BeKa
¥ HOBEHIIIHME
TeHETUYECKUE
METObI
MEIUITMHCKOM
JUArHOCTUKH U
TEparuu.
IIporpamma I'enoMm
YeJI0BeKa.

Tema 1. Ilpenmer 0Ouorexnosoruu. Ucropusi pazpurus Hayku. HaydHnble 0CHOBbI COBPpEeMEHHOI
OuoTexHoI0ruU. O0Me NPUHUMIIBI KOHCTPYHMPOBAHNUS HOBBIX OPraHU3MOB /IJIsl OMOTEXHOJIOTHH.
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 TIPOAYIIEHTHI, TCHOMHUKA W MTPOTEOMHUKA, MEAUITMHCKAsT OMOTEXHOJIOTHSI, HOBBIE
OonomMarepuanbl. bHo-TeXHOIOTHS — OCHOBa HAyYHO-TEXHHWYECKOTO IPOrpecca M TOBBIIMICHHS KadecTBa
KU3HM 4YEJIOBEKa B YCIOBHSIX BO3pacTalolmleld aHTPONMOreHHOW Harpy3ku. (OCOOCHHOCTH pPa3BUTHSA
HCCIEOBAaHNM W KoMMepruanu3anuu Ouono-ruueckux texHonmoruit B CIIA, fmonuu, crpanax EC wu
Poccun. IlepcnexkTrBHBIE WCTOYHUKHM YIJIEpPOAa, a30Ta W POCTOBBIX (akTopoB. llemeBbie TPOAYKTHI
ouorexHonmoruu: pekomouHaHnTHeie JIHK, reHHOWMHXeHepHBIE O€IKHM, MOHOKJIOHAJIBbHBIC aHTUTENA,
BaKIMHBI, aHTUTENa, OwoMarepwaybl. HaydHble NPUHIUIBI O00ECHEUYEeHHs] CBEPXMIPO-AYKIUU. PBIHOK
HOBEUIUX OMOTEXHOJIOTHYECKHUX IMPEnaparoB U MPOAYKTOB, €r0 CTPYKTypa W nuHamuka. Colu-ajabHBIC,
3aKOHO/IATEIbHBIC U ATUYECKHUE BOMPOCH COBPEMEHHOM MPOMBIIIIICHHOW OMOTEXHOJIOTHH.

Amnmaparypa JUIs peanus3aiii OMOTEXHOJIOTHYECKHUX MPOIIECCOB U MONYYeHHUsS KOHEYHOTO MPOAyKTa. THIibl
(hep-MEHTAIMOHHBIX aIlllapaToB, MPUMEHSIEMBIX B aHa’pOOHBIX M a’pOOHBIX mMporeccax (GepMeHTauu
(OBEpXHOCTHOE  KYyJIBTUBUPOBAHME, IIyOMHHOE, TOMOTE€HHOE MPOTOYHOE U  MEPUOJUYECKOE).
COBOKYNTHOCTP METOAOB JJIi KOHTPOJS W  yHOpaBieHUs OMOTEXHOJOTMYECKUMHU  IMPOLIECCAMHU.
MogenupoBaHue 1 ONTUMHU3ALUS TPOLECCOB MOTYUYESHHUSI 11e-JIEBBIX MPOTYKTOB.
IIpakTnyeckoe 3ansATHE.
OOu1re mpUHIUIBI KOHCTPYUPOBAHHS HOBBIX OPraHU3MOB I OMOTEXHOJIOTHH.
[1nan npoBeneHUs 3aHATUS.
OO1u1re MPUHIUIBI KOHCTPYUPOBAHHS HOBBIX OPraHU3MOB I OMOTEXHONOTHH. [ eHeTnUecKkas HHXeHepus,
MPUHIMIIBI, BOBMOXXHOCTH. OGJIaCTI/I MPUMCHCHUA 6PIOJIOF MYCCKHUX arcHTOB, ITOJYUCHHBIX MCTOdaMU
TEHETUYECKON UHKEHEPUU.
TexHOMOTHH reHETHIECKOTO KOHCTPYUPOBAHUS OpraHnn3MoB in vitro. Mctounuku JIHK m1st kmoHupoBanus
TeHOB (pecTpUKIMs, GEPMEHTHBIA U XUMUKO-(PepMEHTHBIN cuHTEe3 reHoB). Metonb! BBenenus JJHK.
Tpancrennsie MukpoopranusMeal. [IpoOnemsl 3xcripeccuu 4ykepoAaHbIX reHoB. CTaOmin3anus 1eaeBbIX
MPOAYKTOB B KieTke. Mcronap30BaHNe TPAaHCTEHHBIX MUKPOOPTaHU3MOB. DKCIpeccrs TeHOB B
pexkomOunanTHBIX JTHK.
KonctpynpoBanue cekpeTupyonux opranu3mMoB. JpoxkxkeBble CUCTEMBI IKcpeccud. KieTkun HaceKoMbIX
1 0aKyJTOBUPYCHI JIJIsI CHHTE3a IIEJIEBBIX OCIIKOB.
3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

1 Knaccugukaiyst OCHOBHBIX 3TallOB CTAHOBJICHUS M Pa3BUTH OMOTEXHOJIOTHH.

2 CoBpeMeHHBIC OMOTEXHOJIOTHYECKUE areHTHI.

3 OcHoBHbIE 33724 MTOCT(HEPMEHTAIIMOHHON CTAANH OMOTEXHOJIOTHYECKHUX MPOIECCOB.



Tema 2. Texnosornu pekomOuHaHTHBIX [ITHK. TpancreHHble MUKPOOPraHu3Mbl.
Jlexknus.

Cxema MOJEKYISIPHOTO KJIOHMPOBAHMs. 3HAYEHHWE TEXHOJOIMHM KIOHMPOBAHMS PACTUTEIBHBIX KIETOK U
TKaHEeH U1 cenbCKoro xozsiicTBa. Knaccudukanus pectpukra3. OOmas xapakrepuctuka merona I[TLIP.
[Mpuamun merona ITIP. Cxema ammmmdukamun JTHK. [eHeTndyeckas MHXeHEpUs — METOJ| KJIECTOYHON U
MOJIKYJISIpHOH ~ Omonorun.OOnacTd  NpUMEHEHHMs  TpPaHCTEeHHBIX  pacteHuid.  Crparerus  pucka
TC€HHO-WHYKEHEPHBIX TEXHOJIOTUH.

IIpakTH4eckoe 3aHATHE.
I'eneTnueckn MomM(UINPOBAHHBIE OPTaHU3MBL.
[Tnan npoBeneHMs 3aHATHUS.
1. TpaHCTeHHBIE, WM TeHETUYECKU MOIU(DUIIUPOBAHHBIE, OPIraHU3MbI
2. Pectpukrasbl u Apyrue GepMeHTHI A1 MOJIEKYJISIPHOTO KIIOHUPOBAHUS
3. [TonmumepasHas 1enHas peakius (Bompoc paccMarpuBaeTcs B Bujie pedepaTHBHOTO COOOIICHHUS )
4. Obm1as cxema MOJICKYJISIPHOTO KIIOHHPOBAaHUS

5. OCHOBHBIE THITHI KIIOHUPYIOIIUX BEKTOPOB: IJIa3MHHBIE, BUPYCHBIE, HCKYCCTBEHHBIE XPOMOCOMBI
(Bompoc paccmarpuBaeTcs B BUJie pedepaTHBHOTO COOOIICHMS )

6. O0m1as cxeMa BEeKTopa Ha IpuMepe OaKTepruaaIbHOM SKCIIPECCHOHHON TIIIa3MHUIBI (BOIIPOC
paccMaTpuBaeTcs B BUIEe pedepaTUBHOTO COOOIICHHS)

7. HoctaBka pexkomobuHanTHoi JJHK u PHK B knetky: OnobammmucTika, MUKPOUHBEKITHH,
nephopaoHHbIE METO/IBI, TPAaHC(EKITHs, BUpyCHas HHPEKITHS, KOHBIOTaINs, TpaHchopmarus
8. [IpobnembI SKCTIPECCHH UYKEPOTHBIX TEHOB
9. Beiienenue reHeTHUECKH MOAU(DUIIMPOBAHHBIX OPTraHU3MOB U MTPOOIeMa yIaJeHHsI MApKEPHBIX TEHOB
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 Cxema MOJIEKYJIIPHOTO KIIOHUPOBAHMSI.
2 3HadeHHe TEXHOJOTUH KIOHUPOBAHUS PACTUTENBHBIX KJIETOK M TKaHEH JJI CEIbCKOTO XO31UCTBA.
3 Knaccudukanus pecTpuxTas.
4 Oobmas xapakrepuctuka metoga I[TL[P.
5 Tlpunuun metona ITLLP.
6 Yem 00yCIOBIIEHO TPUMEHEHNE TTOJIMMEPA3HOM IIETTHON PEaKIMK B IEJISIX JUATHOCTHKU U
JKCIIpecc-aHaIn3a pa3HOoOOpa3HOro OMOJIOTHYECKOro Marepuaa’?
7 Cxema amrmuduxaruu JTHK.
8 T'eneTnyeckast UHKEHEPUS — METOJI KJIETOYHON M MOJICKYJISIPHOM OMOJIOTHH.
9 OGmacTu MpUMEHEHHsI TPAHCTEHHBIX PAaCTCHUH.
10 Crparerust pucka reHHO-UHKEHEPHBIX TEXHOJIOTHI.

Tema 3. IIpoMbll/IeHHBI OMOCHHTE3 0eJIKOBBIX BemecTB. Cnioco0bl 1 0COOEHHOCTH TEXHOJIOTHH
NMPOMBIILJIEHHOT0 KYJIbTUBHPOBAHUS MUKPOOPraHu3MoB. MUKpPOOH0I0rHYecKoe MoJTydeHne
neseBbIx MpoaykToB. (OIIK-6)
Jlexknus.
[TpoMmpblIIIeHHBIH OMOCHHTE3 OEJIKOBBIX BEIIECTB.

[IpombinieHHbIH OHOCHHTE3 OeNKOBBIX BemmecTB. OCOOEHHOCTH BO3HHUKHOBEHHS OTPAciii, COBPEMEHHOE
COCTOSIHME U TepcrneKkTuBbl pa3BuTHs. CyOctparsl | mokoieHust [Uisl MONy4eHHUS OEIKOBO-BUTAMUHHBIX
KoHIIeHTparoB. Caxa-pocojepkamiyue CcyOcTpaThl: OTXOAbl CaxapHOH, CHUPTOBOHM, IIEJUTIOJIO3HON
MPOMBIIUIEHHOCTH, TUIPOJIM3AThl PpPac-TUTEIBHBIX OTXOMOB. TexHonoruueckas cxema IPOU3BOJCTBA
0enKoBbIX BemlecTB. Tumbl (hepMEHTALIMOHHBIX MPO-LECCOB: OAHO- U ABYCTAJAUIHBIEC MPOTOYHBIE CUCTEMBI.
O06ocHOBaHHME MPOBEACHUS He3almUIeHHOW (epMeHTanmu. KpuTtepuu ONEeHKH MUTATEIbHON LEHHOCTH U
6e3BpeaHocTu mpoaykra. Cyoctparsl Il mokonenus: yrmeBomopoasl. OCOOEHHOCTH MHKPOOHOTO POCTa Ha
yrieBonopoaax u ¢pepmentanuu. Beixon nponykra u ero cocraB. Cyoctparsl [ mokonenus: oco6eHHOCTH
nojiyuyeHusi Oeska OJHOKJIETOYHBIX Ha CIUPTAaX U MPUPOAHOM raze. MUKpoOHOJIOTH-d4ecKoe MOJydYeHHe
L[EJIEBBIX MPOTYKTOB.



bruorexHomoruss mody4eHuss NEpBUYHBIX MeTabonuToB. He3amenumble aMuHOKUCIOTHL. CyOcTparhl |
npoxyueHTbl. OCOOEHHOCTH (EepMEHTAMM M KOHTPOJS MpoIecca MOTy4YeHUS aMHUHOKUCIOT. TexHuka
BBIJICJICHUS U OYMCTKA aMUHOKHCIIOT.

IIpakTnyeckoe 3aHsATHE.
[Tony4yenue opraHUuECKUX KUCIOT, JepMEHTOB, BUTAMHUHOB
[1nan npoBeneHUs 3aHATUS.

Oprannueckue kucnoTsl. Cpenbl ¥ annaparsl, IPUMEHSEMBbIE [ TOTY4YEHHsI OPraHU4YECKUX KUCIIOT.
[ToBepxHOCTHOE U TIIyOMHHOE KyIbTHBHpOBaHUE. Cpebl I MOTYUYSHUs] OPTaHUYECKUX KUCIIOT.
ITonmy4yeHne KOHEYHOTO MPOAYKTA.

[Tonydyenue BUTAMHUHOB.

brotexHonorus nosryyeHust BTOpHYHBIX MeTabonuToB. CHHTE3 aHTHOMOTUKOB. [IpoylIeHTHI U Cpebl.
Knaccudukarus antubnorukos. Ocodbennoctu ¢pepmentanuu. CTaguiftHOCTh mporecca. Beinenenue u
OYMCTKA KOHEYHOTo npoaykra. CranaapTuszanus aHTHOMOTHKOB.

depMeHTHBIE TTpenaparhbl, 0COOCHHOCTH MOTyYeHus, mpuMeHeHus. [IpomyrieHTsr u cpeapl. Turmbl
(hepMEeHTAIMOHHBIX MTPOIIECCOB (TBep0Gha3HOE MOBEPXHOCTHOE U ITyOMHHOE). ATiaparypa.
TexHOMOTHYECKUH ITUKII U CTAIUHHOCTD TIpoliecca Mpor3Bo/cTBa (hepMEHTOB. MeTO/IbI BBIACIICHUS U
ounctku. [Ipumenenue.

NmvmoOunm3oBanubie hepMeHThI. MeTopl UMMOOUIH3auK PepMEeHTOB. ACOpOITHs, BKIIFOUCHHUE B TEIIH,
XMMHYECKasl CIIMBKA U TIpucoeanHenue. Texanka nmmoommu3anyn. CBoicTBa MMMOOMITH30BaHHBIX
(hepmMeHTOB.

Oco0eHHOCTH TPOIIECCOB HA OCHOBE MMMOOMIM30BAaHHBIX ()epMEHTOB. THIIBI peaKIMOHHBIX aIllapaToB.
[Tporieccrl moryueHust LeIeBbIX TPOIYKTOB HA OCHOBE MIMMOOMIN30BaHHBIX (hepMeHTOB. [IpoMbIieHHbIE
MPOIIECCHI C UCTIONB30BAaHMEM UMMOOHMIN30BAHHBIX (PEPMEHTOB U KJIETOK.

Hcnonp30BaHre METOIOB KJICTOYHOM WHKEHEPUU JIJIS TTONTydeHHs psiia 6enkoB. [lomyueHre TopMOHOB MU
MTOMOIII METOZOB TeHETHYECKON HHKCHEPHH (MHCYJIMH YeJI0BEKa, COMAaTOTPONHH U Jp.). [TomyueHue
untepdeporoB. [Ipon3BoACTBO BakIMH (KOPOBUN aHTUTEH BUpyca renaruta B1 u mp.).

[TpousBoacTBO GroOMarepuanoB. bUOCEHCOPHI TSI MOHUTOPHHTA.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1 OcHOBHBIE XapaKTEPUCTUKH TEXHOJIOTUYHBIX IITAMMOB-TIPOTyIICHTOB.
2 CrpykTrypa KOJJIEKIIMHA MUKPOOPTaHU3MOB, TPUHIIMIIBI OPraHU3allH.
3 JIocTOMHCTBA M HEAOCTATKH MUKPOOHOIIOTHYECKOTO CHHTE3a OEITKOBBIX MPOIYKTOB.
4 Cnenuduka 6GHOMPOIIECCOB MOTYICHHUS aHTHOMOTHKOB.
5 Paspymaembie OMOIIIIACTHKY, IPUHIIHITHI TIOTYYCSHHSI, TPEUMYIIECTBA PUMEHEHUS.
6 OCHOBHBIC TIPUHITUIIBI OYUCTKH (HEPMEHTOB.
7 3HaueHHe TEXHOJIOTMHA UMMOOHMIN3AIMH (PEPMEHTOB JJIs1 OMOTEXHOIOTHH.
8 CnocoOw1 OnocuHTe3a GEepPMEHTOB.

9 HpOMLIIJ_UICHHBIe IPOUECCCHI MOJYUCHUA LECJICBBIX MMPOAYKTOB C IPUMCHCHUCM MMMOOMIN30BAHHBIX
(bepMeHTOB.

Tema 4. CeabcKoX0351HCTBEHHAN, IKOJOTHYECKaNA U IHMueBasa Ouorexnosoruu. (OIIK-6)
Jlekumus.

Texnonorust nmonydenust Ouonorndeckux ynoopenuil. [IpoayuenTsl, cpenpl, pepMeHTalIMOHHAS TEXHUKA.
Ocobennoctu npuMeHnenus. Hurparus. A3oto0akTepuH.

[ToBbITIICHNE YCTOMYMBOCTH PAaCTEHHHM K pasnuyHbIM ¢akropam. OCHOBBI OHOJOTHYECKOTO KOHTPOJIA.
Kontponps 3a maroreHHocThl0. buonormueckue MmeToabl W mpemnaparsl uisi OOpbObI C BPEIUTENAMHU U
OO0JIE3HSIMU CEJIbCKOXO3SIICTBEHHBIX PACTEHUNW U JKUBOTHBIX. TEXHOJOTUS TOIY4YeHHs] OUOIOTUYECKUX
npenaparoB (OaKTEepHATBHBIX, TPUOHBIX, BUPYCHBIX ).



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

buorexHonoruss B NUILEBOW MPOMBILUICHHOCTH. [lomydeHue MOJIOUHBIX OPOAYKTOB. buOTEXHOJIOTHS B
MUILEBOH MPOMBIIIJICHHOCTH. BponibHOE TPOU3BOICTBO U XJIe00MeueHHe.
IIpakTH4Yeckoe 3aHATHE.
CenbCKOX03iCTBEHHA, YKOJOTHYECKas U MHIeBass OMOTEXHOIOT MU
[1nan npoBeneHus 3aHATUSI.
. UMMoOum3anust MUKpOOHBIX KJIETOK.
. Ipunnun paboTel 6MOGUIBTPA C OMBIBAEMBIM CIOEM.
. CBs13pIBaHME MOHOOKCH/IA YIJIEpOaa B peakTope UMMOOmIN30BaHHBIMA CO-OKUCISIOMUMH OaKTEPUSIMH.
. AHa’POOHBIE METOIBI TEPEPaOOTKH OTXOAO0B CEIHCKOXO3SHCTBEHHBIX MPOU3BOJICTB.

1
2
3
4
5. buoTtexHonoruueckue MeToibl epepadoTKH TOPOACKUX CTOKOB.
6. IIpomMbInuieHHBIE OMODUIBTPBI U A3POTESHKH.
7. Nerpananust KCEHOOUOTHKOB.
8. CenbCKOXO03HUCTBEHHAS OMOTEXHOJIOTHSI.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.

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 buotonnuBHbBIE 37IEMEHTHI U (OTOBOAOPO, MEPCIIEKTUBBI IPOMBILIUIEHHOTO OCBOEHUSI.
6 buorexHosorus u MpoOJIeMbl 3aIUTHI OKPY’KAIOIIEH CPEeIbl.

7 IIpOMBILIEHHBIE OTXO/bI — ChIPbE I OMOTEXHOJIIOTHUH.

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

9 «Crapbie» 1 HOBEHIITHE TIPOIIECCHl OMOTEXHOIOTUH JIJIsl TIOBBIIIEHUS MMPOTyKTUBHOCTH CEIIHCKOTO
XO3SIUCTBA.

10 buoyno6penwus, mpenuMyIiecTBa MPUMEHEHHUS.
11 BHOMHCEKTUIM/IBI U TIPOOJIEMBI SKOJIOTHH.

Tema 5. Kinerounas nH:keHepusi pactenunii. KinoHajibHoe MUKpPOpa3MHOKeHHe.
Jlexknus.

[TonydyeHue TpaHCTEHHBIX pacTeHHH. TpaHCTEHHBIE PACTECHHS KaK OHMOPEaKTOpPhI IIENEBBIX MPOIYKTOB.
buonponykuus NEHHBIX I MPOMBILIICHHOCTH U MEIULUHBI OPraHUYECKUX COCIUHEHUN B PACTCHUSX U
pacTUTENBHBIX KIETKaX. [EeHHO-WH)KEHEPHBIE TIOAXOIbl K PpEIHICHUIO MpOOJeMBbl YCBOCHHS a30Ta.
I'enernueckn MOOU(HUIMPOBAHHBIE TNPOAYKTHL. PerymupoBaHue TpOM3BOACTBA U  CepTHUHUKALNA
TeHHO-MOAM(PHULIMPOBAHHOTO CHIPBS M MUIIEBIX MPOIYKTOB.

Ponp KyneTyphl TKaHu B OuorexHojoruu pacteHuil. Co3gaHue HCKYCCTBEHHBIX AacCOIMALUN KIETOK
BBICIIMX pAcTeHUHl C MHKPOOpPraHM3MaMHM Kak CHocod MOAM(UKAIMH PACTHTEIbHOM  KIIETKH.
TOTUMOTEHTHOCTh PACTUTENBHBIX KJIETOK. THWIBI KaJIyCOB M CHOCOOBI HX monydeHus. DakTopsl,
OIIPEIEIIAIONINEe TeHETUYECKYI0 HECTAaOMIBbHOCTh KaJUTyCHBIX KIETOK. [lomyuyeHue, KyJabTUBHUPOBaHHUE U
rudpuauzanus npororwiactoB. Comaruueckas rudpunuzanus. KynbTypa M301MpOBaHHBIX MPOTOILIACTOB.
KnonanbHOE MHKpOpa3MHOXEHHE pacTeHH M ero kiaccugukanus. OCHOBHbIE 3Tambl KIOHAJIHHOTO
MUKpPOpPa3MHOKEHUSI pacTeHui. O370pOBIE€HHE IOCAJ0YHOIO Marepuaga B KyJIbType H30JIMPOBaHHBIX
TKaHell pacteHuid. KynmpTypa KIETOUHBIX CYCHEH3MH M OJMHOYHBIX KJIETOK (CIOCOOBI TONydeHUs,
Ha3HaYCHHE, MPUMeEpHI). TeXHOIOTHS NOTYYEeHUs THOPUIOM.

IIpakTnyeckoe 3ansATHE.
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Knerounast nnxenepus pacrenuil. KinonanbHoe MukpopasMHokeHuE. MeTosl CTepruiIn3anuu
PacTUTEIBLHOTO MaTepUala U NUTATeIbHBIX Cpell. BoIpaluBanue cTepuiIbHBIX IPOPOCTKOB. Brinenenue u
KyJbTUBUPOBaHHE AlIMKAJIbHBIX MEPUCTEM.

[1nan npoBeneHMs 3aHATHUS.

[TpakTuueckas padora.

1. Metozp! cTepuIn3aii paCTUTENBLHOIO MaTepuaa, MoCyibl, THCTPYMEHTOB U TUTATENIbHBIX CPEl.
2. IlpuroroBnenue IlutarenpHble cpeabl.

3. BeipanuBanue CTEPUIbHBIX MPOPOCTKOB.

4. JTaboparopHast paboTta

5. Beigenenue 1 KylnbTUBUPOBAHUE AlTUKAIbHBIX MEPUCTEM KapToders.

6. Mukpopa3MHOXXeHUE KapTodelis YepeHKOBAHUEM TT0OETOB.

B nporecce 3ansaTus HeoO6xoauMo chopMUPOBATH MOHATHS 00 OCOOCHHOCTSIX CTEPUIU3AIIMSI TTOMEIIEHUH,
PacTUTETBLHOTO MaTepuaa, MOCy/bl, HHCTPYMEHTOB U MUTATEIbHBIX CPeJl, CIOCO0aX BbIpal[UBaHU
CTEpUJIbHBIX MPOPOCTKOB FOPOXa, COU C LIEIBIO MOMyUYEHHUS aCENTHUECKUX PACTEHUHN U MOTyYCHHUS
HKCIUIAHTOB in Vitro, MPOBECTH pabOTy MO BBIJCICHUIO aTUKAIbHBIX MEPUCTEM U MUKPOPA3MHOKEHHUIO
HEKOTOPBIX CEIbCKOXO3SIIICTBEHHBIX PACTEHUN, X KYJbTUBUPOBAHUIO C LIEIBIO MOTyUEHUs! O€3BUPYCHBIX
pacTeHui.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 Belnenenue U KylIbTUBUPOBAHNE AllUKATIbHBIX MEPUCTEM 3EMIISIHUKH.

2 MUKpPOKJIOHAJIEHOE Pa3MHOKEHHE 3EMIISTHUKH.

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

4 HaszoBute Hanbosee pacpoCcTpaHEHHbBIN crI0CO0 pa3MHOKEHUS KapTodes.

5 Ha 4ém OCHOBBIBA€TCA NEUCTBUE PA3MHOKEHUS YEPEHKOBAHUEM ?

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

7 Kakum 06pa3oM BBICOKOE CO/lepKaHHE KMHETHHA B CPEJIE BIMSET HA IPOIecC KyIbTUBUPOBAHUS
3eMJITHUKH?

8 Kaxum crmoco6omM MOKHO HHAYIIMPOBATh KOPHEOOPA30BaHKE IIPU MUKPOPA3MHOKEHUH 3eMIISTHUKH ?

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

10 YT0 npoucxXoauT npy KyJIbTUBUPOBAHUY allMKAJIbHBIX MEPUCTEM 3€MJITHUKU Ha MUTATEIBHOMN CpEIe,
coJiepKalle HIUTOKUHUH?

Tema 6. TexHo10ruM CO31aHUS TPAHCTEHHBIX )KUBOTHBIX. MoJIeKy/ISIDHASI TeHETHKA YeJI0BeKa U
HOBelillue reHeTHYecKre MeToAbl MeIMIIUHCKON THArHOCTUKHU U Tepanuu. [Iporpamma I'enom
YyeJI0BeKa.

Jlekumus.
TexHomornn co30aHUsI TPAHCTEHHBIX JKMBOTHBIX. MONEKyIspHas TIE€HETMKAa 4YeJlIOBeKa M HOBEHIINE
T€HETUYECKHUE METO/Ibl MEANIIMHCKOW JUarHoCTUKU 1 Tepanuu. [Iporpamma ['eHoM uenoBeka.
[lomyyeHue TpPaHCTEHHBIX MKUBOTHBIX. [E€XHOJOTMM CO3/JaHMSI TPAHCIEHHBIX JKMBOTHBIX. Kynbrypa
JYKapUOTUYECKHUX KIIETOK )KUBOTHBIX. [ToiTydueHue ynydieHHbIX TOPOJI ’KUBOTHBIX.
MornekynspHas I€HETHMKAa 4YEJIOBEKA M HOBEHIINE I€HETUYECKHE METOIbl MEIMIMHCKOW IUArHOCTHKU M
Tepanuu. ['eHeTnyeckoe CleIIeHne U KapTUpoBaHue reHoB. dusndyeckoe KapTUPOBAHUE TEHOMA YEJIOBEKA.
[Iporpamma I'enom 4enoBeka. IIpoGmeMbl COBpEeMEHHOW METUITMHCKOM JMAarHOCTUKH. MeTobl
MOJICKYJISIPHON JUArHOCTHKHU: BO3MOXKHOCTH 3(PPeKTUBHOCTH. MeToAbl UMMYHOAMArHOCTUKH — OCHOBHBIE
3aKOHOMEpPHOCTH U pa3HooOpazue. MmmyHopepMeHTHBIH aHanu3. I[Ipon3BOACTBO MOHOKJIOHAJIBHBIX
anTtuten. ['uOpuioMHast TEXHOJIOTHSL.

IIpakTH4eckoe 3aHATHE.



I'ennas Tepanus yenaoBeka. BupycHble 1 HEBUPYCHBIE CUCTEMBI IOCTaBKH FeHOB. PUO03MMBI Kak
JIEKapCTBEHHbIE CpeacTBA. [ eHHAs Tepanys COMaTUYECKUX KIIETOK U KIIETOK 3apOJIbIILIEBON JIUHUU.
JIHK-nunarnoctuka. TexHonoruu reHHod tepanuu. [Ipunnune! reHHolt tepanuu. ['eHoTepanus
OHKo3a0oJeBaHus. J[narHocTHKa U reHoTepanus HacleICTBEHHbIX 3a0oneBanuil. [ enorepamnus
HEHacJeICTBeHHBIX 3a0oseBanuii. [Iporpamma «I'enom yenosekay. [Ipobaembl reHOTEpanuy.
JIHK-BaKIIUHBI

KoHTponbHbIE BOTPOCHI

. Urto mpencraBiseT coO0i reHHas MHKEeHepHs?

. Kakue cTtaguu BKIto4aeT craHgapTHasi TEXHOJIOTUS TEHHOM Tepanun?

. Kimaccudukarus reHHo# Tepanuu.

. B uem nmpunuuns! JJHK-guarnoctuxu?

. Kakue meronpl JIHK-nuarnoctuku Bam uzBecTHbI?

. [IpuHIIUIIBI TEHHOU TEepanuu

. Kakue Metonpl reHHoil Tepanuu Bam nsBectHbl? OxapakTepusynTe ux

00 3 N L LN

. Kakue ocHOBHBIE TOAXO/IbI B TEHHOKOPPEKIIMA OHKOJIOTHYECKUX

3aboneBanuii Bam n3BecTHbI?

9. Uro Takoe JIHK-Bakuuap1? Crioco0 MPUTrOTOBICHHUS ayTOBAKIIMH

10. [IpoGnembl reHHO Tepanuu

11. Yro BrtouaeT B cebst mporpamma «I'eHoM desoBekay ?

12. dusnueckoe KapTUPOBaHUE TEHOMA YEJIOBEKA

13. MeToapl TeHHOM Tepanuy HEHACIEACTBEHHBIX 3a00JICBaHMI

14. MeTobl TeHHOM Tepaniy HaCclIeICTBEHHBIX 3a001€BaHUI
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

1 IIporpamma «I'eHOM YeslOBEKa»

2 TIpobGneMbl 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 pa3sutus Hayku. HaydHbie OCHOBBI COBPEMEHHOM
o6uorexHonoruu. OOIMEe MPUHIUIIBI KOHCTPYUPOBAHUS HOBBIX OPTaHU3MOB I OMOTEXHOJIOTHUH.

1 Knaccugukaiyst OCHOBHBIX 3TallOB CTAHOBJICHUS M Pa3BUTH OMOTEXHOJIOTHH.
2 CoBpeMeHHBIC OMOTEXHOJIOTHYECKUE areHTHI.
3 OcHoBHBIE 331241 TTOCT(HEPMEHTAIIMOHHOMN CTaANKU OMOTEXHOJIOTUYECKHX POLIECCOB.

Tema 2. Texnonoruu pekomobunantHeix JJHK. Tpancrennbsie MEKpOOpPraHU3MBI.
1 Cxema MOJNEKYJISIPHOTO KJIOHUPOBAHUA.
2 3HayeHHe TEXHOJIOIMH KIIOHUPOBaHUS PACTUTENBHBIX KJIETOK U TKAHEH JJIsl CEJIbCKOTO X031 CTBA.
3 Knaccudukanus pecTpukras.
4 OO6mas xapakrepuctuka metona ITLIP.
5 Tlpunnun metona [TLIP.

6 UeMm 00ycIOBIEHO MPUMEHEHHUE TTOTUMEPA3ZHON IIEMHON PEAKIUH B IEISAX TUATHOCTUKU U
IKCIIpecc-aHaIn3a pa3HO0Opa3HOTro OMOIOTUIECKOro Marepuana’?
7 Cxema amrumudukaruu JJHK.
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8 T'eHeTnyeckast UHKEHEPHUSI — METOJI KJIETOYHON M MOJICKYJISIPHON OMOJIOTHH.
9 OGmacTu MpUMEHEHHsI TPAHCTEHHBIX PaCTCHUH.
10 Crparerust pucka reHHO-UHKEHEPHBIX TEXHOJIOTHI.

Tema 3. [IpombiniuieHHBIH OMOCUHTE3 OeTKOBBIX BemecTB. CrocoObl 1 0COOEHHOCTH TEXHOIOTUN
MIPOMBIIIICHHOTO KYJIETUBUPOBAHUS MUKPOOPTaHU3MOB. MHUKPOOHOIOTHUECKOE MOTYICHHE TIEIEBBIX
IPOYKTOB.
1 OcHoBHBIE XapaKTEPUCTUKU TEXHOJIOTUYHBIX IITAMMOB-IIPOTYIICHTOB.
2 CTpyKTypa KOJUIEKIIUI MHUKPOOPTAaHH3MOB, ITPHHIIUITEI OPTaHU3AIINH.
3 JIOCTOMHCTBA U HEIOCTATKU MUKPOOHOJIOTMUYECKOTO CUHTE3a OEIKOBBIX MPOITYyKTOB.
4 Cneuudrika OMOTPOIIECCOB MOIYYCHUS AaHTHOUOTHKOB.
5 Paspymaemblie OMOIIIACTUKH, IPUHIIMIIBI TTOTYUYESHHUS], TPEUMYIIECTBA IPUMEHEHUSI.
6 OCHOBHBIE IPUHIIMITBI OYUCTKH (DEPMEHTOB.
7 3HaueHHEe TEXHOJOTUHA UMMOOMIN3auK (PEPMEHTOB JIsi ONOTEXHOIOTHH.
8 CrnocoObl OMocruHTe3a PEepMEHTOB.

9 TIpoMBIIUICHHBIC TIPOIIECCHI MTOTYYSHHS 1EJIEBBIX MPOIYKTOB C IPUMEHECHHEM HMMOOMITH30BaHHBIX
dbepMeHTOB.

Tema 4. Cenbckoxo3siiicTBEHHAs, IKOJIOTHYECKAs U MUIIEeBast OMOTEXHOIOTHH.
1 OcHoBHBIE XapaKTEPUCTUKU TEXHOJIOTUYHBIX IITAMMOB-IPOTYIICHTOB.
2 CrpyKTypa KOJUIEKIUI MUKPOOPTaHU3MOB, IPUHIIUIIBI OPTaHU3AIUH.
3 JIOCTOMHCTBA U HEIOCTATKU MUKPOOHOIOTMYECKOTO CUHTE3a OEIKOBBIX MPOITYKTOB.
4 Cneuudurika OMOTPOIIECCOB MOIYYCHUS AaHTHOUOTHKOB.
5 Paspymaemblie OMOIIIACTUKH, IPUHIMIIBI TTOTYUYEHHUS], TPEUMYIIECTBA IPUMEHEHUSI.
6 OCHOBHBIE IPUHIIMITBI OYUCTKH (DEPMEHTOB.
7 3HaueHHEe TEXHOJOTUHA UMMOOMIN3auu (PEpMEHTOB Isi ONOTEXHOIOTHH.
8 CrnocoObl OMocruHTe3a PEepMEHTOB.

9 TIpoMBINUICHHBIC TIPOIIECCHI MTOTYYSHHS 1IEJIEBBIX MPOIYKTOB C IPUMEHEHHEM HMMOOMITH30BaHHBIX
dbepMeHTOB.

Tema 5. Knetounas nunxenepus pacrenuil. KiionanbHOe MUKpOpa3MHOXKEHHE.

1 Belnenenue U KyJIbTUBUPOBAHNE AllUKAIbHBIX MEPUCTEM 3€MIISIHUKH.

2 MUKpOKJIOHAIbHOE PAa3MHOXKEHNUE 3EMIITHUKH.

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 cOziepKaHHE KUHETHHA B CPEJIE BIMSET Ha IPOIecC KyIbTUBUPOBAHUS
3eMJITHUKH?

8 Kaxum croco6omM MOKHO HHAYIIMPOBATh KOPHEOOPA30BaHKE IIPU MUKPOPA3MHOKEHUH 3eMIISTHUKHU ?

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

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

Tema 6. TexHOIOIMM cO34aHMsI TPAHCTEHHBIX )KMBOTHBIX. MoJeKysipHas FeHETUKA YEJIOBEKA U HOBEHIINE
TCHETUYECKHAE METOIbI MEAUIIMHCKON JUarHoCTUKU U Tepanuu. [IporpamMmma ['eHoM uenoBeka.

1 IIporpamma «I'eHoM yenoBekay»
2 IIpobnembl reHOTEpanuu
3 JIHK-BakumuHbI



KounrtpoJsbHnasi padora

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

MIPOMBIIIIEHHOTO KYJIBTUBUPOBAHUS MUKPOOPTraHU3MOB. MUKpPOOHOIOrMYECKOE MOTyYeHHE [EIEBBIX

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

1 ycranoBnenus crpykrypsl JJHK

2 co3JaHus KOHLEMIUU TeHa

3 nuddepeHunanuy CTpyKTYPHBIX U PETYASTOPHBIX YYaCTKOB T'eHa

4 TIOTHOTO CEKBEHUPOBAHUS T'€HOMA y Psifia OPTaHU3MOB

5 pa3pabOTKH METOJIOB CEKBEHHPOBAHUS T€HOMA

2. CyIecTBeHHOCTh TeHa y TAaTOT€HHOTO OpraHru3Ma — KOJUPYEMbIi TEHOM IPOAYKT HEOOXOIUM:
1 st pa3MHOMKEHUS KIIETKU
2 [iig nojAep>KaHus )KU3HEAEATSIIbHOCTH
3 I MHBA3WHU B TKAHU
4 nnst ’HAKTUBAIIMM AaHTUMUKPOOHOTO BEIECTBA
S s MoAaBJIeHUs UMMYHHOUW CUCTEMBI YEIOBEKA

3. IIporeomuka xapakTepu3yeT COCTOSSHUE MUKPOOHOTO MaTOreHHa:
1 mo ¢hepMeHTATUBHON aKTUBHOCTH
2 110 CKOpOCTH poCTa
3 10 AKCIPECCHH OTIIEIbHBIX OCIKOB
4 10 HaXOXKJIEHUIO HA KOHKPETHOW CTaJAUM POCTOBOIO LIUKJIA
5 1O YyBCTBUTEIHLHOCTH K OIPEJEICHHBIM aHTUOMOTHKAM

4. JIns nomy4eHus IpOTOIUIACTOB U3 KJIETOK IPHOOB UCTIONB3YeTCS
1 mu3onmm
TPUTICHH
13 e 29
YAUTOYHBIN (PepMEeHT
HETICUH

whn B~ W N

aMuiiasa

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

6. Jl11 mosy4yeHust IpOTOIUIACTOB U3 OAKTEpUATbHBIX KJIETOK HCIIONb3YEeTCs:
1 mu3onmm
2 “ynmutouHbIit hepMeHT”’
3 TpuncuH
4 manavH
5 Opomriman

7. O0beAHEeHNE TEHOMOB KJIETOK Pa3HBIX BUIOB M POJIOB IPU COMATUYECKONM THOPUIM3AIIIH BO3MOXKHO:



1 TOIBKO B IPUPOJHBIX YCIOBHSX

2 TOJBKO B HNCKYCCTBCHHBIX YCIIOBUAX

3
4

B IIPUPOJIHBIX U UCKYCCTBEHHBIX YCIOBUAX
HE BO3MOYKHO BOOOIIE

5 TONBKO MPU PEHTTEHOBCKOM OOTyYEHUHN

8. Bricokast cTaOMIBHOCTH MPOTOIUIACTOB JOCTUTACTCS IIPH XPAaHEHUU:

1
2
3
4
5

Ha XOJIOY

B THIIEPTOHUYECKOU cperie

B Cpeie ¢ 100aBIEHNEM aHTHOKCHIAHTOB
B aHAPOOHBIX YCIOBUAX

B cpejie ¢ 100aBICHHEM KyMaprHa

9. lMonmmatrnenrnukons (I1317), BHOCUMBIN B CYCIIEH3HUIO MTPOTOILIACTOB:

1
2
3
4
5

CIIOCOOCTBYET MX CIIUSHUIO

IPEIOTBPAIIACT UX CIUSHHE

IIOBBIIIIACT CTa6I/IJII>HOCTb CyCIICH3UU
IPEOTBPAIaeT MUKPOOHOE 3apaXKeHHe
NpEe0TBPAIIIAET BOCCTAHOBJICHUE KIICTOYHON CTCHKH

10. [l nmpoTomiacTUpOBaHUs HauboJIee MOIXOAAT CyCIIEH3UOHHBIE KYIBTYPBI:

1
2
3
4
5

B nar-ase

B CTallMOHAPHOH (aze

B JjorapupmMuueckon aze

B (ha3e 3aMeJIIEHHOTO pOCTa
B (paze orMupaHus

4.3 IIpomexxyTouHast aTTeCTAlU 110 AUCITUIUTHHE MPOBOAUTCS B OpMe dK3aMeHa

3

4

Tunossie Bonpocsl 3xk3amena (OIIK-6)
Buorexnonorus Ha pybexe XX—XXI BexoB. Hoselimme noctmwxkeHus B 00IaCTH OMOTEXHOJIOTHU:
TpaHCTEHHBIC OPTaHU3MBI U MPOJYIICHTHI, TCHOMHUKA U MPOTECOMUKA, MEIUIIMHCKAs OMOTEXHOIOTHS,
HOBBIEC OMOMaTepHAIIbI.
buotexHom0rus — OCHOBA HAyYHO-TEXHUYECKOTO MPOrpecca U MOBBIIIEHUS KaYeCTBa )KU3HHU YeJIOBeKa
B YCJIOBHUSIX BO3pacCTarONIEH aHTPOIIOT€HHON HAarpy3KH.
OCO0OEHHOCTH pa3BUTHS UCCICAOBAHMA W KOMMEpIHanu3anun ononorndeckux Texnonoruii B CIIA,
Snonun, crpanax EC u Poccun. [lepcnekTrBHBIC HCTOYHUKH YITIEPOAA, a30Ta U POCTOBBIX (haKTOPOB.
IleneBbie mpomykThl OuoTexHonoruu: pexomOumHaHTHhle JIHK, renHomHXeHepHbIE OenKH,
MOHOKJIOHAJIbHBIE aHTUTEJa, BAKIIMHBI, aHTUTENa, OnoMaTtepuaibl. Haydnsle mpuUHIMIBI 00ecTiedeHHs
CBEPXITPOAYKIIHH.
PBIHOK HOBEHIIMX OMOTEXHOIOTUYECKUX MPENapaToB U MPOAYKTOB, €T0 CTPYKTypa U JTUHAMHKA.
ConumanbHble, 3aKOHOAATENbHBIE W 3TUYECKHE  BOIMPOCHl  COBPEMEHHON  MPOMBILUICHHON
OMOTEXHOJIOTUH.
OO0muye NPUHLUIBI KOHCTPYUPOBAaHUS HOBBIX OPraHU3MOB MJisi OHOTEXHONOTHUU. TexHomoruu
pexomOuHanTHRIX JIHK. KnonupoBaHne W3BECTHBIX M KOHCTPYMpPOBAaHHWE HOBBIX OeykoB. OOmmias
CXeMa BEKTOPOB JJII KJIOHUPOBAHUS U IKCIpeccuu pekomOnHanTHeIX JJHK.
HoBble MeToabl CeNekuu — COYETAaHUE MOJEKYJSPHBIX M TPAAUIIMOHHBIX MeTonoB. KietouHas u
TeHHasi WKEHEePHUs.
TpaHcreHHBIE MHKpPOOpPraHU3MbL. [IpoOIeMBbI 3KCIPECCHU YYKEpOAHBIX TeHOB. Crabmim3anus
L[EJIEBBIX MPOIYKTOB B KJIeTKe. Mcroib30BaHUE TPAHCTEHHBIX MUKPOOPTaHU3MOB.
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10

11

12

13

14

15

16
17

18

19
20

21

22

23

24

25

26

27
28
29
30

31
32
33
34
35
36

37
38

KoncTpyupoBanue cekpeTHpyroumx oOpraHu3MoB. [[poxckeBble CHUCTEMBbI 3Kcnpeccuu. Kietku
HACEKOMBIX U OaKyJIOBUPYCHI AJIsI CHHTE3a IEJIEBBIX OCIIKOB.

[lonmyuyeHue TpaHCreHHBIX PACTCHUN U JKUBOTHBIX. TpaHCIEHHBIE pPACTEHUS W JKUBOTHBIE Kak
OHMOpPEaKTOPHI IENEBBIX MPOAYKTOB.

BHOHpOHyKHI/I}I OCHHBIX [JJId TIPOMBIIUICHHOCTH W MCIAUIMHBI OpPraHUYCCKHUX COGI[I/IHGHI/Iﬁ B
PACTCHUAX U PACTUTCIIBHBIX KJICTKAX. FCHHO-I/IH)KCHepHBIC moAxXoAbl K pCICHUTO Hp06JIeMI>I YCBOCHUA
a30Ta.

[enetnyeckn MoaM(UIMPOBAHHBIE MPOAYKTHL. PerymumpoBaHue NpPOU3BOACTBA U cepTUUKALUS
TeHHO-MOAU(PHUIIMPOBAHHOTO CHIPhS U MULIEBBIX MPOTYKTOB.

TexHonoruu co3qaHusl TPAHCTEHHBIX XUBOTHBIX. KylnbTypa 3yKapHOTHUECKHX KIJIETOK >KHBOTHBIX.
[Tonyuenue ynydieHHbIX OPOJ KUBOTHBIX.

MornekynspHasi TeHEeTUKa YeJIoOBeKa M HOBEUIIINE TeHeTHYECKUE METO/Ibl MEUIIMHCKOM TUarHOCTUKH U
Tepanuu. [ eHeTnueckoe CclernyieHue U KapTUpOBaHUE TEHOB.

dusnyecKoe KapTupoBaHue reHoma vesoseka. [Iporpamma ['eHom yenoBeka.

[IpobnemMbl COBpeMEHHOM MEIMIMHCKOM JUAarHOCTUKH. METOAbl MOJEKYISIPHONW JUArHOCTHUKH:
BO3MOXKHOCTb 3((PEKTUBHOCTH.

MeTtoapl IMMYHOIMAarHOCTHKH — OCHOBHBIE 3aKOHOMEPHOCTH U pazHooOpazue. UMmyHOdepMeHTHBII
aHanu3. [Ipon3BOACTBO MOHOKJIOHAIBHBIX aHTUTEN. [ MOpUIOMHAs TEXHOIOTHSL.

I'ennas Tepanus yenoBeka. BUpycHbIE 1 HEBUPYCHBIE CUCTEMBI JOCTABKU I'€HOB.

Pubo3umMpl Kak JeKapCTBEHHBIC CpeacTBa. [eHHas Tepamus COMAaTHYECKHX KIETOK M KIETOK
3apOABIIIEBOI JIMHUU.

Ponb KyneTyphl TKaHU B OMOTEXHOJNOTHHU pacTeHuid. Co3gaHue MCKYCCTBEHHBIX aCCOLMAIMKA KIIETOK
BBICIIMX PACTEHUH C MHKPOOpraHM3MamMH KakK croco0 MoaupUKalud pacTUTEIbHOM KIIETKH.
TOTUIIOTEHTHOCTH PACTUTENBHBIX KIETOK.

Tumbl KauycoB ¥ CHOCOOBl WX TonydeHHs. DakTopbl, ONpenensionue TeHETUYECKYIO
HECTAOMIIBHOCTh KaJUTyCHBIX KJIETOK.

[lonmyyenue, KylnbTHBHpOBaHWE M TuUOpuaM3anus npororiactoB. Comarndeckas TUOpHAN3aLUS.
Kynbrypa u3011poBaHHBIX IPOTOIIACTOB.

KonanbHOe MUKpOpa3MHOXKEHUE pacTeHUd u ero knaccudukanus. OCHOBHBIC 3TAllbl KJIOHATHLHOTO
MUKPOpPa3MHOKEHUS pacTeHuid. O310pOBICHIE TOCAJI0YHOTO MaTepuaia B KYJIBTYpe U30JIMPOBAHHBIX
TKAHEH paCTEHUM.

KynbTypa KJI€TOUHBIX CYCNEH3MM M OAMHOYHBIX KIJIETOK (CHOCOObl IMONyuyeHus, Ha3HaueHUe,
npuMepbl). TeXHOTOTHs MOoTydeHUsI THOPHIOM.

[TutarenpHble CpeAbl: OCHOBHBIE KOMIIOHEHTHI U Pa3HOBUAHOCTU. PONb OTHENBbHBIX 3JIEMEHTOB
MUTATEIbHBIX CPEJ B MPoliecce KyJIbTUBUPOBAHUS TKaHEH pacTeHU.

MukpoOroIoTuYecKuil CHHTE3 OelKa 1 MpoOIeMbl O€CKIECTOYHOM OMOTEXHOIOTHH.

Dkojoruyeckasi OMOTEXHOJIOTH U €€ 3a/lauil. 3aluTa OKpysKaromien cpeabl. O4rcTKa CTOYHBIX BOI.
DKonoruveckass OMOTEXHOJIOTHS U ee 3aiaun. [lepepadoTka orxonoB. [lerpamamnusi KCEHOOMOTHKOB.

[oBbllIeHNe yCTOMUMBOCTH pacTeHU K pa3ianyHbIM (pakropam. OCHOBBI OMOJIOTMYECKOTO KOHTPOJIS.
KoHTposb 3a NaTOreHHOCTHIO.

buorexHonorus B nuieBoi npoMbInuieHHOCTH. [lonyueHrne MOJIOYHBIX MPOAYKTOB.
buotexHonorus B NUILEBON MPOMBIIIEHHOCTH. BpoauibHOe IPOU3BOACTBO U XJI€0OTEUEHHE.
broTtexHoMOTHS TOMy4YeHUs IEPBUYHBIX META00IUTOB — HE3aMEHUMBIX AMHUHOKHCIIOT.
buotexHonorus noayyeHus NepBUYHBIX META0OIUTOB — BATAMUHOB U OPTraHMYECKHUX KHUCIIOT.
buoTtexHomorns momy4ueHus: BTOPHYHBIX METAO00IUTOB — AaHTUOUOTHKOB U CTEPOUIOB.

Mcnonb30BaHrEe METONOB KJIICTOYHOW WHXKEHEPUH ISl TONydeHus psiga OenkoB. [Ipom3BomcTBO
BaKIMH (KOPOBHUI aHTUTEH BUpyca remaruta Bl u ap.).

[TpousBoncTBO OGMoMarepuanoB. buoceHcops! AJIT MOHUTOPUHTA.

BuorexHomoruss TONMy4YeHUS M HCIONL30BaHUSA (epMeHTOB. MMMOOWIM30BaHHBIE (EPMEHTHI.
[IpompblIIIIeHHbIE TPOLECCH C UCIIOIB30BAHUEM HMMOOMIIN30BAHHBIX ()EPMEHTOB U KJIETOK.



39 Hcnonp3oBaHUE METOIOB KIECTOUHOW MH)KEHEPUH /TS TOIydeHus psaja Oenkos. [lomyueHre ropMoHOB
IIPY TOMOIIY METOJ0B F€HETUUECKON NHKEHEPUU (MHCYIMH YE€I0BEKa, COMAaTOTPOIIUH U Jp.)

40 Hcnonb3oBaHWE METOAOB KJIETOYHONM HMHXXKEHEPHHM Ui TONydeHus psga Oenko. Ilomydenue
UHTEPPEPOHOB.

Tunosble 3aganua 1js 3k3amena (OIIK-6)

1 Ins sddexktuBHOrO NpOBENCHHUS OHMOTEXHOJIOTHYECKOTO TMpoliecca OONbIIOe 3HAUYCHHE HMEET
nuTaTeabHas cpefa, B KOTOPOH MHUKPOOPraHU3MBI-IpoAyLeHThl BAB ucnons3yror B KadecTBe
UCTOYHHMKA a30Ta Pa3JIMYHbIE a30TCOJEPIKAIIUE COCIUHEHHS, COIePIKaAIlNe aMUHHBIA a30T WM HOHBI
ammoHus. Kakue ycnoBusi mpoBeaeHus (EepMEHTAllMd [0 HMCTOYHHMKY a30Ta MPH TOTy4YEHUH
AHTUOMOTHKOB OYyIyT SBIATHCS ONTUMAIBEHBIMU?

2 B OHOTEXHOJIOTHYECKOM IPOU3BOJACTBE JICKAPCTBEHHBIX CPEACTB OOJIBIIOE 3HAYCHHE HMEET
nuTaresbHas cpena. [IpemoxkuTe onTUManbHYI0 MUTATENbHYIO Cpeay B OMOCHHTE3e aHTUOMOTHKOB.

3 CyneprnpoayleHT — 3TO OMOOOBEKT MPOMBIIUICHHOTO MCIOIL30BaHMI. Kak MOXXHO TOTY4YUTh €r0 H
KaKMMU CBOMCTBaMU OH JIOJKEH 00J1a1aTh B OTIIMYUE OT MPUPOAHOTO MITaMMa KyJIbTyphI?

4 Tlomy4yeHue cyOCTaHIIMU aCKOPOMHOBOM KUCIIOTHI SIBJISIETCS MHOTOCTAAUHHBIM MPOLIECCOM, B KOTOPOM
COYETAIOTCS METOJbl OPraHWYECKOTO M MHUKPOOHOJIOTHYECKOro cuHTe3a. Kakoil mpeniiecTBeHHUK
ACKOpPOMHOBOM KHUCIIOTHI TOJIyYalOT C WCIOJb30BAaHHEM OMOTEXHOJOTMHM M KaKOBO 3HAYEHHE HTOTO
JTamna JJisi BCEero mnpouecca B 1eaom?

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Orenka T s— Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHXKEHHMSI pe3ynbTaTa)

OIIK-6 Nmeer BBICOKHIA YPOBEHB 3HAHUH, MIPOCIICKHBACT

«OTITHIHO» MEXTUCIMIUTHHAPHBIC CBsI3U. [IpUMeHsIeT Ha MpaKTHKE MOTyYeHHBIE
3HAHWUSL.

OIIK-6 Nwmeer XOpOLINN YPOBEHb 3HaHUH, [IPOCIEKUBAET

«XOpOLIO» MEXIUCIUIUTMHAPHBIE CBsI3U. [IpuMeHseT Ha MpaKTHKe MOTy4YeHHbIE
3HAHUS

OIIK-6 Nmeer 0a30BBIN YpOBEHb 3HAHWH, MIPOCIICKHBACT

«YIOBIIETBOPHUTEIIBHO» MEXTUCIMIUTHHAPHBIE CBsI3U. [IpuMeHsIeT Ha MpaKTHKE MOTyYeHHBIE
3HaHUS

OIIK-6 Nmeer  HM3KMM  ypOBEHb  3HAaHHUW, HE  IMPOCIEKHUBACT

«HEY/IOBIETBOPUTEILHOY MEXIUCIUIUIMHAPHbIE CBsi3U. He npuMmeHser Ha MpakTHKe

MOJTyYCHHbIC 3HAHUS

5. MeTonnueckue ykazaHusi AJisl 00y4al0IUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueil mporpammbl nuctuiumabl (PI1[]), xotopas ompezaenser coaepxaHue, oObem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepskaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE o0ecreueHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0veM u copepkaHHe AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.
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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
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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.
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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

19



20

6. Typamepa, C. K., Opazosa, C. b., Bamuxanopa, I. K. VYueOGHo-meToamueckoe mnocobOue s
CaMOCTOSITEIBHOW paboThl CTYyAEHTOB MO AUCHUIUIMHE «OCHOBBI OHOTEXHOJOTHU. buoTexXHOIOTHS
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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).

JIntieH3MOHHOE U CBOOOHO pacipoCTpaHsIeMoe IPOrpaMMHOE 00ecCTIeueHHe:
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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
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