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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 [Ipumensier 3HAHHA COBPEMEHHBIX npodiem

pas3pabarbiBaTh U OMOTEXHOJIOTHH c Y4ETOM 3KOHOMMYECKHX,
MPUMEHATH Ha MPAKTUKE 9KOJIOTMYECKUX, COLUANIBHBIX U IPYTHX OTPaHUYEHUN
MHHOBALIMOHHBIE PEIICHUS B

Hay4YHOH U

MTPOU3BOJICTBEHHOM chepax
OMOTEXHOJIOTHH Ha OCHOBE
HOBBIX 3HAHHUH U
MIPOBEICHHBIX
HCCIICIOBAHUN C yUETOM
SKOHOMHYECKHX,
JKOJOTHYCCKHUX,
COIMANIBHBIX U IPYTUX
OTpaHUYEHUH

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

Ne HaumeHnoBanue ®dopma
n/n JTUCLUILINH, o0y4eHHs
OIIPENCIIATOIINX Ounas | OyHO-3
MCXKIUCHUITIIMHAPHBIC (CeMeCT ao4yHas
CBS3U p) |(cemect
p)
3 4
1 |HayuyHo-uccnenoBaresn + +
bCKas paborta

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:
HucrtunmmHa «CoBpeMeHHbIE MPOOJIeMbl OMOTEXHOJIOTHIY OTHOCHUTCSI K 00s3aTeIbHOM 4YacTh y4yeOHOTO
mana Ol mo nanpasnenuto nmoarotoBku 19.04.01 - buorexnomorus.

JuctumimHa «CoBpeMeHHbIe TPo0IeMbl ONOTEXHOIOTHI» H3ydaeTcs B 1 cemectpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUILIHHEL: 6 3.€.

Ounas: 6 3.¢.
. Ounas OuyHo-3a04yHast
Bun yueGHOM paboThI
(Bcero yacoB) | (Bcero 4yacon)
OO0mas Tpyr0éMKOCTb 1M CHUILTHHBI 216 216
KonTaktHas pabora 176 32
Jlexuuu (Jlexummn) 80 16
[Tpaktuueckue (IIpakr. pab.) 96 16
CamocrositenbHas pabota (CP) 4 148
DK3aMeH 36 36

3.2.ConepxaHue Kypca:
Ne HasBanue Bun yue6Ho# paboThl, yac. | @OpMBI TEKYIIETO




TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O |03 O |O-3 0-3
1 cemectp

1 [Ipenmer Brinonnenne
OMOTEXHOJIOTHH. MPAKTHYECKUX
HcTopus pa3Butus pabot
Hayku. Hayunsle
OCHOBBI
COBpPEMEHHOM
OMOTEXHOIOTHH. 102116702 24
OOu1re MPUHITUIBI
KOHCTPYHUPOBAHUS
HOBBIX OPTaHU3MOB
TUTSE
OMOTEXHOIOTHH.

2 TexHomoruu Brinonnenne
PEKOMOMHAHTHBIX 4l - 116 2 24 MPAKTHYECKUX
JIHK. Tpancrenusie pabor
MHUKpPOOPTaHU3MBI.

3 [IpombInuIeHHBIN Brinonnenne
OMOCHHTE3 MPAKTUIECCKHUX
OEJIKOBBIX BEIECTB. pabor;
CriocoOw1 u KonTponsHas
0COOEHHOCTH pabora
TEXHOJIOTHH
MPOMBIIIEHHOTO 1412 |16 2 24
KyJBTUBUPOBAHUS
MHUKpPOOPTaHHU3MOB.

Mukpo6uosoruueck
0€ IOJIy4YeHHe
L[EIEeBBIX
MPOAYKTOB.

4 CenbCKOX03iCTBEH Brimonnenue
Hasl, oKonornieckas | 44 | 4 | 16 | 2 24 MPAKTHYECKUX
U IIUIEBas pabor
OMOTEXHOJIOTHUH.

5 Knerounas Brinonnenue
WHXEHEPUS MPAKTHYECKUX
pacTeHui. 14l 416!l 4 2% pabor
Knonansnoe
MUKpPOpPa3MHOKEHUE




6 Texnomorun Brinmonnenune

CO3IaHUs HNPaKTUYECKUX
TPAHCTEHHBIX pabor;
’KUBOTHBIX. KonTponbHas
MonexynsipHas pabora

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

1414 |16 | 4 | - |26

Tema 1. Ilpeamer Onorexnosnornu. Mcropus paspurust Hayku. HayuHble 0CHOBBI COBpeMeHHOM
onorexHonornu. O0mye NPUHUMIBLI KOHCTPYHPOBAHHUSI HOBBIX OPraHM3MOB /ISl OHOTEXHOJIOTHH.
(OIIK-6)

Jlexknus.

Hayunsle OCHOBBI COBpeMeHHOW OuorexHomoruu. OOLIMEe NPUHIUNBI KOHCTPYHMPOBAHMUS HOBBIX
OpPTraHU3MOB I OMOTEXHOJIOTHH.

buorexnonmoruss Ha pyoOexe XX—XXI BexoB. Hoselimme nocTmkeHUs B 0OJACTH OHOTEXHOJIOTHH:
TPaHCT€HHBIE OPraHU3MBbI U MPOIYLEHTHI, TeHOMUKA U POTEOMHUKA, MEAULIMHCKAsT OMOTEXHOJIOTHSI, HOBBIE
O6uomarepuasibl. BHO-TEXHOMOTUS — OCHOBAa HAy4YHO-TEXHHYECKOTO IpOrpecca M TOBBIIICHHUS KadecTBa
KM3HH 4YelIOBeKa B YCIOBHMAX BO3pACTAIONIEHi aHTPONMOreHHOM Harpy3ku. OCOOCHHOCTH pa3BUTHS
UCCIICIOBAaHUI W KoMMepruanu3anuu ouono-rudeckux texHoioruii B CIIA, fAnonwmm, ctpanax EC wu
Poccun. IlepcriekTHBHBIE HCTOYHUKM YIVIEPOAA, a30Ta W POCTOBBIX (hakTopoB. lleneBble NPOAYKTHI
o6uorexnonorun: pexomOuHantHeie JIHK, reHHoumHXeHepHble O€NKHM, MOHOKJIOHAJbHbIE aHTHUTENA,
BaKLUMHBI, aHTUTENA, Ouomarepuasbl. HaydHble NpPUHLIMIBI OOECIEUeHHs] CBEpPXIPO-AYyKIUH. PHIHOK
HOBEUIIMX OMOTEXHOJOTHUYECKUX IPernapaTroB W MPOAYKTOB, €ro CTPyKTypa U aAuHamuka. Colu-ajbHbIC,
3aKOHOJIATEJIbHbIE U AITUYECKUE BOIPOCH COBPEMEHHOW MPOMBIIIICHHOW OMOTEXHOJIOTHH.

Arnmapartypa JUsl peau3aiii OMOTEXHOIOTHYECKHUX MPOIECCOB M MOTYYEHUsT KOHEYHOTO MpoxyKTa. Tumsl
(bep-MEHTAaMOHHBIX alapaToB, MPUMEHSIEMBIX B aHA’POOHBIX M a’dpOOHBIX Mporeccax (epMeHTaluu
(TTOBEpXHOCTHOE  KyJIBTUBUPOBaHME, DIIyOWHHOE, TOMOTE€HHOE MPOTOYHOE U  MEPUOTUYECKOE).
COBOKYMHOCTh ~METOZIOB  JUIi KOHTPOJII M YHpPaBICHHUA OHOTEXHOJOTMYECKUMH  IPOIECCAMH.
MogenupoBaHue U ONTUMHU3ALUS IPOLECCOB MOITYYEHHSI LIe-JIEBBIX POJYKTOB.
IIpakTH4eckoe 3aHATHE.
OO1u1re MPUHIUIBI KOHCTPYUPOBAHHS HOBBIX OPIaHU3MOB [Tl OMOTEXHOJIOTHH.
IInan npoBeneHUs 3aHATHS.
OO1u11e MPUHIUIBI KOHCTPYHUPOBaHMSI HOBBIX OPraHU3MOB [T OMOTeXHONOruu. [ eHeTnueckas nHxeHepus,
IPUHIUIBI, BO3MOXKHOCTH. O61acT NPUMEHEHUS! ONOJIOTMUECKUX areHTOB, IIOTY4YE€HHBIX METOAAMU
T€HETUYECKOW MHKEHEPUH.
TexHOMOTMH F€HETHUECKOT0 KOHCTPYUPOBaHH OpraHn3MoB in vitro. Mcrounuku JJTHK m1st kmoHupoBaHus
TeHOB (pecTpukis, GEpPMEHTHBIH U XUMHKO-(EepMEHTHBINA CUHTE3 TeHOB). MeTons! BBeaeHus [JHK.
Tpancrennsie MUKpoopranu3msl. [IpoGrnemsl sKcIipeccun 4yKepoHbIX reHoB. CTa0MIn3aus 1eIeBbIX
IIPOAYKTOB B KileTKe. Mcroabp30BaHNE TPAHCTEHHBIX MUKPOOPTraHU3MOB. DKCIPECCHs TEHOB B
pexomOuHanTHbIX JJHK.
KoHcTpynpoBaHue CeKpeTUpPYIOIIMX OpraHU3MOB. J{pokKeBbIe CUCTEMBI IKCIpeccun. KIeTkn HaceKoMBbIX
1 0aKyJI0BUPYCHI ISl CHHTE3a LIEJIeBBIX OCITKOB.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 Knaccugukaiysi OCHOBHBIX 3TAallOB CTAHOBJIEHUS M Pa3BUTHsI OMOTEXHOIOTHU.

2 CoBpeMeHHBIE OHOTEXHOIOTUIECCKUE areHTHI.

3 OcHOBHBIC 33J1a4H MOCTPEPMEHTAIIMOHHON CTAIUN OMOTEXHOJOTUUECKUX MPOIECCOB.



Tema 2. Texnosnorun pekomOnHaHTHBIX JIHK. Tpancrennbie Mmuxkpoopranusmbl. (OIIK-6)
Jlekuus.
Cxema MOJEKYJISPHOTO KIOHUPOBAHMS. 3HAUEHHE TEXHOJIOTHMU KIOHMPOBAHUSA DPACTUTENIBHBIX KIIETOK M
TKaHEeH I cenbckoro xo3srictBa. Kmaccudukamus pectpukras. O6mas xapakrepuctuka metoma ITLIP.
[Mpunnun metoma IMIP. Cxema ammmuduxanuu [IHK. 'enetnueckas wHXEHEpUs — METOH KJICTOYHON U
MOJICKYJISIpHOW ~ Omosormu.O07acTd  NMPUMEHEHWsT  TPaHCTeHHBIX  pacTeHuid. Crparerwst  pucka
TE€HHO-WHKEHEPHBIX TEXHOJIOTUH.

IIpakTnyeckoe 3aHsATHE.
I'eneTnuecku MOAM(PUIPOBAHHBIE OPTAHU3MBI.
[Tnan npoBeneHMs 3aHATHUS.
1. TpaHcreHHble, MM TEHETUYECKH MOJU(PUIIMPOBAHHBIC, OPTaHU3MBI
2. Pectpukrasbl u apyrue (pepMeHTBI 7151 MOJIEKYJISIPHOTO KIIOHUPOBAHUS
3. IlonumepasHas HenHas peakuus (BOIpoc paccMaTpUBAETCs B BUJE pedepaTUBHOTO COOOIICHHS)
4. Obmmas cxema MOJIEKYJISIPHOTO KIIOHUPOBAHUS

5. OCHOBHBIE THIBI KJIOHUPYIOIIUX BEKTOPOB: IJIa3MUIHbIE, BUPYCHBIE, HCKYCCTBEHHBIC XPOMOCOMBI
(Bompoc paccMmarpuBaeTcs B BU€ pedepaTUBHOTO COOOIICHNS)

6. O01mas cxeMa BEKTOpa Ha MpuMepe OakTepruaIbHOU HKCIPECCHOHHOM TTa3MHUIBI (BOIIPOC
paccMarpuBaeTcs B Buje pedepaTtuBHOTO COOOIIEHNS)

7. HocraBka pekomOuHanTHoi JJHK u PHK B kietky: 6uobannucTika, MUKpOUHBEKITHH,
nepdopamoHHbIe METO/bI, TPAHC(EKIIHS, BUPYCHAsE HH(EKIHsI, KOHBIOTAIUs, TpaHchopMarys
8. IIpoGieMbl IKCTIPECCHU UY>KEPOIHBIX TCHOB
9. Boiaenenue reHeTHUECKH MOAU(DUIIMPOBAHHBIX OPraHU3MOB U MTpoOieMa yiaJeHHs] MApKEPHBIX T€HOB
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1 Cxema MOJNEKYJISIPHOTO KJIOHUPOBAHUA.
2 3HayeHHe TEXHOJOTHH KIIOHUPOBAHUS PACTUTEIBHBIX KJIETOK U TKAHEH JIJIsi CEIbCKOTO XO3SCTBA.
3 Knaccudukanus pecTpukras.
4 OO6mas xapakrepuctuka metona ITLIP.
5 Tlpunnun metona [TLIP.
6 Yewm 00ycoOBICHO NIPUMEHEHHUE MTOJTUMEPA3HON IIETTHOM peakIiy B LENsAX TUarHOCTUKA U
JKCTIPECC-aHaNIN3a Pa3HOOOPA3HOTO OMOIOTUYECKOTO MaTepHaa?
7 Cxema amrumudukaruu JJHK.
8 I'eHeTHYeCKass MHKEHEPHS — METOJI KJIETOYHON U MOJICKYJISIPHON OMOJIOTHH.
9 OO6nactu NpUMEHEHUs] TPAHCTEHHBIX PACTCHUH.
10 Crparerust pucka reHHO-MH>KEHEPHBIX TEXHOJOTHH.

Tema 3. IIpomblinieHHbIH 0HMOCHHTE3 0eJIKOBBIX BellecTB. Croco0bl 1 0COOEHHOCTH TEXHOJIOTHU
NPOMBILJIEHHOT0 KYJIbTHBHPOBAHUSI MUKPOOPraHu3MoB. MUKpoOHoJI0rHYecKoe MmoJjydeHne
nejeBbix mpoaykToB. (OIIK-6)
Jlekuus.
[TpompIniuIeHHBINM OMOCHHTE3 OEITKOBBIX BEIIECTB.

[TpombinieHHBI OMOCHHTE3 OENKOBBIX BemecTB. OCOOCHHOCTH BO3HHKHOBEHHSI OTPACIH, COBPEMEHHOE
COCTOSIHUE W TepcneKTuBbl pa3BuTHs. CyOctparbl | mokoneHus Ajsl momydyeHHs OEIKOBO-BUTAMHHHBIX
KoHIeHTparoB. Caxa-pocoaepxaiiue cyOCTpaTbl: OTXOABl CaxapHOW, CIHUPTOBOM, LIEJUTIONIO3HOU
MPOMBIIIJICHHOCTH, THUIPOJIU3aThl PAac-TUTENIBHBIX OTXOAOB. TexHojoruyeckass cxema IpOHM3BOACTBA
0eKOBBIX BenlecTB. TUIBI (PEPMEHTALMOHHBIX MPO-IIECCOB: OAHO- U JIBYCTaJAUNHHBIC MPOTOYHBIE CUCTEMBI.
O6ocHOBaHNE TPOBEICHHS HE3aIUIIEHHONW (GepMeHTanuu. Kpurepun ONeHKH MUTATeNbHOW IIEHHOCTH H
oe3BpennocT nponykra. Cybcrparsl Il mokoneHus: yrieBonoponsl. OCOOEHHOCTH MHUKPOOHOTO pocTa Ha
yrieBojoposaax u ¢gepmenranun. Beixon npoaykra u ero cocraB. CyOctpats! 111 mokonenus: ocobeHHOCTH
NOJTy4YeHUs1 Oellka OJHOKJIETOUHBIX Ha CIHMPTaxX W MPHUPOAHOM raze. MHUKpPOOMOIOTH-YECKOe MOIy4YeHHE
IIEJIEBBIX TPOJYKTOB.



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 nn:keHepusi pacrennii. Kinonanbnoe mukpopasmuoxenue. (OIIK-6)
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
yejioBeka. (OIIK-6)

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
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. 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:

1 cemectp
*  TeKyLMH KOHTpoJb — 60 OanoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB
* OTBeT Ha ’K3aMeHe: He Ooiee 20 OamioB

Pacrnipenenenne 6aJiioB 10 3aaHKSIM:

No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB

/ cpe3sl




[Ipenmer Brinmonne 10 CTyneHTBl B paMKaxX CaMOCTOATENBbHOW paboThl B MalbIX TpyInax
OMOTEXHOJIOTHH. HUe MpopadaThIBAIOT YKa3aHHBIE TEMbl M BBIIONHSAIOT MNPAKTHUYECKUE
Uctopus MpaKkTHiec paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
[pa3BUTHA HayKH. | KHX paboOT Oamtam pamwxkupyercs ot 1 no 10.
Hayunsie
OCHOBBI
COBPEMEHHOMU
OMOTEXHOJIOTHH.
Obmme
MPUHIHIIBL
KOHCTPYHPOBaH
1Sl HOBBIX
OpraHu3MOB IS
OMOTEXHOJIOTHH.
Texuomornm | Beimonae 10 CTyneHTsl B paMKax CcaMOCTOSTEIBLHOW padOThI B MaJIBIX TPyIIIax
PEKOMOMHAHTHBI|  HUE popabaThiBAalOT YKa3aHHBIE TEMbl M BBIIONHAIOT IPAKTHUECKUE
x JTHK. MpaKTU4ec paboThI, pe3ynbTaThl O(GOPMIIAIOTCS B BHAC OTYETOB, OIEHKA II0
TpaHcrennsie |Kux padboT OayaM pamkupyercs ot 1 go 10.
MHUKPOOPraHU3M
BI.
[IpoMmeinienss! | Beimonne 10 CTyneHTBl B paMKaxX CaMOCTOATENBbHOW paboThl B MalbIX TpyInax
it OuocuHTe3 HUe MpopadaThIBAIOT YKa3aHHBIE TEMbl M BBIIONHSIOT MNPAKTHUYECKUE
OCJIKOBBIX MpaKkTHiec paboThl, pe3yasrarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
BEILECTB. KHX pabor Oamtam pamwxkupyercs ot 1 1o 10.
CriocoOsb1 1
0COOEHHOCTH
TEXHOJIOTUN
MPOMBIIUIEHHOT
)
KyJIbTUBHUPOBaH | KoHTpoJ 10 Tect coctout u3 20 BOmpocos.
us bHasl 8-10 6ayoB — cTyneHT mpaBmwiIbHO oTBedaeT Ha 75-100% Bompocos B
MHKPOOPraHu3M | padora(k TecTe
OB. OHTPOJIbH 5-7 6amiaoB — CTyAeHT mpaBWIbHO oTBedaeT Ha 50-74% Bompocor B
MuxpoOuonor | prii cpes) TECTE
YecKoe 1-4 GamioB — CTYIEHT IpPaBWIBHO OTBedaeT Ha 25-50% BOMPOCOB B
MOJTyYeHHe TecTe.
LEJICBbIX Menee 25% mpaBHIIBHBIX OTBETOB 0AJJTOB HE JAET.
MIPOAYKTOB.
Cenbckoxo3ssiict | Bemmomnne 10 CTyneHTBl B paMKaxX CaMOCTOATENBbHOW paboThl B MalbIX TpyInax
BEHHa, HUE MpopadaThIBAIOT YKa3aHHBIE TEMbl M BBIIONHSAIOT NPAKTHYECKUE
9KOJIOTUYECKasl |MPaKTHYeC paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
U IULIeBas KHX pabor Oamtam pamwxkupyercs ot 1 1o 10.
OMOTEXHOJIOTHH.
Krnetounas Brinmonne 10 CTyneHTBl B paMKaxX CaMOCTOATENBbHOW paboThl B MalbIX TpyInax
WH)KEHEPHs HUE MpopadaThIBAIOT YKa3aHHBIE TEMbl M BBIIONHSIOT MPAKTHUYECKUE
pacteHuii. MpaKkTHiec paboThl, pe3yasTarbl OQOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
KnonansHoe |kux pabor Oamtam pamwxkupyercs ot 1 1o 10.
MHUKPOPa3MHOX
€HHUE.
Texuomornm | Beimonae 10 CTyneHTsl B paMKax CcaMOCTOSTEIHLHOW padOThI B MaJIBIX TpyIIax
CO3JaHus HUe popabaThiBAalOT YKa3aHHBIE TEMbl M BBIIONHAIOT IPAKTHUECKUE
TPAHCTE€HHBIX |[IPAKTUYEC pa0oThl, pe3ynabrarbl OGOPMILIIOTCS B BUIE OTYETOB, OLIEHKA I10
JKUBOTHBIX. | KHX paboT bayam pamkupyercs ot 1 go 10.
MonexynapHas
TeHeTHKa
YeJI0BEKa U

HOBEUIIINE
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resernueckue | KonrTpou 10 Tect cocTout u3 20 BOIIPOCOB.
METOZBI bHaA 8-10 GayIoB — CTYIEHT MPaBWILHO OTBeuaeT Ha 75-100% Bompocos B
MEIUIMHCKON | padoTa(k TecTe
JHarHOCTUKHA U |OHTPOJIbH 5-7 GaioB — CTyACHT MpaBWIbHO OoTBedyaeT Ha 50-74% BompocoB B
Tepamnuu. blil cpe3) TecTe
IIporpamma 1-4 GaiIoB — CTyACHT MpaBWIBHO OTBeuyaeT Ha 25-50% BompocoB B
I'enom TeCTe.
YyeJIOBEeKa. MeHnee 25% mpaBWIBHBIX OTBETOB 0AJIOB HE JACT.
7. IIpemMuansHBIC OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJUTBI MOTYT OBITH HAYHMCIICHEI:
- 32 TIPOEKT, BBHINOJNHEHHBIA 10 3aka3zy paboromarens W
peann30BaHHEIN Ha mpakTuke — 20 6aUIoB;
- MOCTOSHHAsI aKTUBHOCTh BO BpeMs MpakTHUeCKuX 3aHsaATui — 10
0aJIIoB;
- TIOJTHOCTBIO TIOJITOTOBJICHHAS K ITyOJMMKAIIMH CTAThsl MO0 TEMaTHKE B
paMKax JUCIUIUTHHEI — 10 6aios;
- y4acTHhe € JOKJIaJJOM BO BCEPOCCHUMCKOW OJIMMITMAJIE MO TEMaTHKe
m3ydaemMoit mucruruinae — 20 6aios;
- yJacTe B BBICTaBKE IO TEMAaTHKE W3ydaeMOW TUCIHILTUHBI — 20
0aJIIoB;
- myONWKamusi CTaThMl 1O TEMAaTUKE W3y4aeMOW IUCIHILIAHBI B
COOpPHHMKE CTyACHUECKMX paboT / Marepuaigax BCEPOCCHICKOM
koH(pepeHiuy / xKypHaie u3 nepeuns BAK — 10/ 15/ 20.
8. OTBeT Ha ’3K3aMeHe 20 1-9 0amioB — CTYIEHT pacKpbLl OCHOBHBIC BOMPOCH U 3aJaHUS
OmieTa Ha OIICHKY «YJOBICTBOPUTEIHLHOY
10-14 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OwieTa Ha OIICHKY «XOPOIIIOY,
15-20 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OwieTa Ha OIICHKY «OTIUYHOY.
9. |WamuBumyanpHBIC 3aaHMUS, 90 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C TIOMOIIBI0 KOTOPBIX KOHTPOJISI 1 KOHTPOJIBHBIE CPE3bl
MOXKHO HaOparhb
JIOTIONTHUTENIbHBIE OaITbI
10. Hroro 3a cemectp 100

HroroBass omeHka mo »5k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

YeThIpEeX0a/UIbHOW  IIKAJIe.

[TepeBon

100-6amapHOM  PEUTHHTOBOM OIIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaUIbHYIO OCYLIECTBIISIETCS CIAEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

BrinosiHeHUe NpaKTHYeCKUX padoT

Tema 1. [Ipenmert 6notexHonoruu. Mcropust pazsuTus Hayku. HaydHble 0CHOBBI COBpEMEHHOM
o6uotexHonoruu. O0IMe NPUHLIUITBI KOHCTPYUPOBAHUS HOBBIX OPTaHU3MOB /7151 OMOTEXHOJIOTHH.

1 Knaccudukaius OCHOBHBIX 3TallOB CTAHOBJICHUS U Pa3BUTHs OMOTEXHOIOTHH.

2 CoBpeMeHHbIE OHOTEXHOIOTUIESCKUE areHTHI.
3 OcHOBHBIC 33J1a4¥ MOCTPEPMEHTAITMOHHON CTAIUN OMOTEXHOJIOTUUECKUX MPOIECCOB.

Tema 2. Texnonoruu pexkomOunanTHbIX JJHK. Tpancrennple MUKpOOpPTraHU3MBI.
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1 Cxema MOJIEKYJIIPHOTO KIIOHUPOBAHMSI.
2 3HayeHHE TEXHOJOTHH KJIOHUPOBAHUS PACTUTEIBHBIX KJIETOK U TKaHEH JIJISl CEIbCKOTO XO3MCTBA.
3 Knaccudukanus pecTpukTas.
4 Oobmas xapakrepuctuka metozga [TL[P.
5 Tlpunuun metona ILIP.

6 Yewm 00yCIOBICHO TPUMEHEHNE TTOJIMMEPA3HOM HETTHON PEaKIMK B IEJISIX JUATHOCTHKU U
JKCIIpecc-aHalin3a pa3HOo0OPa3HOTO OMOIOTHYECKOTO MaTepraia?

7 Cxema amrmuduxaruu JTHK.
8 T'eneTnyeckast UHKEHEPUS — 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 TEXHOJIOTUN
MIPOMBIIIICHHOTO KYJIETUBUPOBAHUS MUKPOOPTaHU3MOB. MUKPOOHOIOTHUECKOE MOTYICHHE TIEIEBBIX
IPOIYKTOB.
1 OcHoOBHBIE XapaKTEPUCTUKU TEXHOJIOTUYHBIX IITAMMOB-IIPOTYIICHTOB.
2 CTpyKTypa KOJUIEKIIUI MHUKPOOPTAaHH3MOB, TPHHIIUITEI OPTaHU3AIINH.
3 JIoCTOMHCTBA U HEIOCTAaTKU MUKPOOHOJIOTHUYECKOTO CUHTE3a OEIKOBBIX MPOITYKTOB.
4 Cneuudurika OMOTPOIIECCOB MONYYCHUS AaHTHOUOTHKOB.
5 Pa3pyimaembie OMOIIIACTUKH, IPUHIIMIIBI TOTYYESHHS], TPEUMYIIECTBA IPUMEHEHUSI.
6 OCHOBHBIE PUHIIMITBI OYUCTKH (DEPMEHTOB.
7 3HaueHHEe TEXHOJOTUHA UMMOOMIN3auK (PEPMEHTOB st ONOTEXHOJIOTHH.
8 CrnocoObl OMocuHTe3a PEepMEHTOB.

9 TIpoMBIIUICHHBIC TIPOIIECCHI MTOTYYSHHS 1IEIEBBIX POIYKTOB C IPUMEHEHHEM HMMOOMITH30BaHHBIX
dbepMeHTOB.

Tema 4. CenbcKoxo3siiicTBEHHAs, IKOJIOTUYECKAs U MUIIEBast OMOTEXHOIOTHH.
1 OcHoBHBIE XapaKTEPUCTUKU TEXHOJIOTUYHBIX IITAMMOB-IIPOTYIICHTOB.
2 CrpyKTypa KOJUIEKIUI MUKPOOPTaHU3MOB, IPHUHIIUIIBI OPTaHU3AIUH.
3 JIOCTOMHCTBA U HETOCTATKU MUKPOOHOJIOTHUYECKOTO CUHTE3a OEIKOBBIX MPOITYyKTOB.
4 Cneuudrika OMOTPOIIECCOB MOIYYCHUS AaHTHOUOTHKOB.
5 Paspymaemblie OMOIIIACTUKH, IPUHIMIIBI TOTYYESHHS], TPEUMYIIECTBA IPUMEHEHUSI.
6 OCHOBHBIC PUHIIMITBI OYUCTKH (DEPMEHTOB.
7 3HaueHHEe TEXHOJOTUHA UMMOOMIN3auK (PEPMEHTOB st ONOTEXHOJIOTHH.
8 CrnocoObl OMocuHTe3a PEepMEHTOB.

9 TIpoMBIIUICHHBIC TIPOIIECCHI MTOTYYSHHS 1IEIEBBIX POIYKTOB C IPUMEHEHHEM HMMOOMITH30BaHHBIX
dbepMeHTOB.

Tema 5. Knetounas nunxenepus pacrenuil. KilonainbHO€ MUKpOpa3MHOXKEHHE.

1 Belnenenue u KyJIbTUBUPOBAHNE AllUKATIbHBIX MEPUCTEM 3EMIISIHUKH.

2 MUKpOKJIOHAIbHOE PAa3MHOXKEHHUE 3EMIITHUKH.

3 Kakumu crioco6amu nonib3yroTcsi B padoTe BO n30ekaHue MOAChIXaHHs MUTaTeIbHbIX cpea?

4 HaszoBute Hanbojee pacpoCcTpaHEHHBIN 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 006pa3oM BBICOKOE cOzlepKaHHe KMHETHHA B CPEJIe BIMSET Ha IPOIecC KyIbTUBUPOBAHUS
3eMJITHUKH?

8 Kakum croco6omM MOKHO HHAYIIMPOBATh KOPHEOOPAa30BaHKE IIPU MUKPOPA3MHOKEHUH 3eMIISTHUKHU ?

9 Kakum crnoco6oM MOXXHO HHAYLUPOBATH 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-6)

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 BuOTEXHOJIOTHUS MOIyYEHUS IEPBUYHBIX META0OINTOB — BUTAMUHOB U OPTaHUYECKUX KUCIIOT.

35 BuorexHONOrus MoJy4eHrs BTOPUUYHBIX META0O0IUTOB — aHTUOMOTHKOB U CTEPOH/IOB.

36 Vcnonp3oBaHue METOJOB KIETOUHOW HWHXKEHEpUH MJIsi HOJydeHus psnpa OenxoB. IIpousBoacTBo
BaKILIMH (KOpOBMM aHTUTEH Bupyca renarura Bl u ap.).

37 IIpousBonacTBo buomaTepuasioB. buoceHcops! 1Isi MOHUTOPUHTA.

38 buOTeXHONOTUsI TOJIYYEHUsS U HCIONb30BaHUS (QepMeHTOB. MmmoOWIn3oBaHHBIE (EPMEHTHI.
[TpombIlIEHHBIE TPOLIECCHI C UCTIOIB30BAHNEM UMMOOMIN30BAHHBIX (DEPMEHTOB U KJIETOK.

39 Hcnonb30BaHUE METOJIOB KJICTOUHON MHKCHEPHUH JIJIs TTOTy4YeHUs psija 0enkoB. [lomydeHne ropMoHOB
IIPU [TOMOIIY METOJIOB T€HETHUECKOM NHKEHEepUH (MHCYJINH YeI0BeKa, COMAaTOTPOIUH U Jp.)

40 Ucnonp3oBaHWE METONOB KJICTOYHOM WHIXKEHEPUH IS TOJydeHus psana OenkoB. [lomyuenue
UHTEPHEPOHOB.

TunoBble 3axanus Ajs s3xk3amena (OIIK-6)

1 s »ddexTuBHOTO TPOBENECHUS OMOTEXHOJIOTHYECKOTO Tpoliecca OONbIIOe 3HAUCHHE HMEET
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?

2 B OHOTEXHOJOTMYECKOM TPOM3BOJCTBE JIEKAPCTBEHHBIX CPEICTB OOJbIIOE 3HAYEHHE HMeEeT
nuTarenbHas cpeaa. [Ipeninoxure onTUManbHyI0 MUTATENbHYIO Cpely B OMOCHMHTE3€ aHTUOMOTHKOB.

3 CyneprnpoayleHT — 3TO OMOOOBEKT MPOMBILIUIEHHOTO MCIOJIb30BaHMUs. Kak MOXXHO MOJTY4YUTh €ro U
KaKMMH CBOMCTBaMH OH JIOJDKEH 00J1aaTh B OTIIMYKE OT MPUPOAHOTO IITaMMa KyJIbTyphI?

4 TlomyueHue CyOCTaHIIMH aCKOPOMHOBOM KUCIIOTHI SIBJISIETCSI MHOTOCTQIMHBIM ITPOIIECCOM, 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

CCKPHIITOPHI OBHH ) — OCHOBHBIC ITPU3HAKH OCBOCHUS (ITOKAa3aTCIIN
Orenka Kommerentim Hleckp Pt (Yp ) p (
TOCTYOKCHHSI pe3YJIbTaTa)
OIIK-6 Nwmeer BBICOKHU YPOBEHb 3HAHUH, [IPOCIEKUBAECT
«OTIIMYHO»
MEXTUCIUTUTMHAPHBIC CBsi3U. [I[pUMEHSET HA MPAKTUKE MOTyYEeHHBIC
(85 - 100 Gaon) fmcn p P p Y
3HAHUS.
OIIK-6 Nmeer XOPOIITHH YPOBEHb 3HAHWH, MIPOCIICKHBACT
«Xopomo»
MEXTUCIMIUTHHAPHBIC CBsI3U. [IpUMeHsIeT Ha MpaKTHKE MOTyYeHHBIE
(70 - 84 6amnoB) Jrch p p p y
3HaHUS
OIIK-6 Nwmeer 0a30BbIii YPOBEHb 3HAHUH, IPOCIIEKUBAET
(YAOBACTBOPHTEIIBHO» MEXIUCIUTUTMHAPHBIC CBsI3U. [I[pUMEHSET HA MPAKTUKE MOTyYEeHHBIC
(50 - 69 Gamion) fmcn p - P p Y
3HAHUS
OIIK-6 NmMeer  HHM3KHMHA  ypOBeHb  3HAHWK, HE  IPOCJICIKHUBACT
«HCYAOBJICTBOPUTCIILHO»
MEKIUCIHUIUIMHAPHBIE CBsI3W. He TpuMeHseT Ha TpakTHKE
(menee 50 6amioB)
MOJTYYCHHBIC 3HAHUS

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3Y4YCHUIO AMCUMUIUIMHBI, B TEPBYIO OYepenb OOyYaromMMcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ Pa3/ielia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.
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B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3lenbl M TEMBI U3ydaeMOM
JTUCIUIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManuoOHHOE oOecledyeHne AUCHUIUIMHBDY —yKazaHa
peKoMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE ITUCIUIUIMHBL, TMPOTPaAaMMHOE oOOecreueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, NOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual M JOMNOJHHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHOM JOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B yHKTe 3.2 PIT/I.

- TP TIOAATOTOBKE K TEKYIIEMY KOHTPOIIIO UCTIOIB30BaTh MaTepuaibl (oHna oneHouHbIX cpeacts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHUTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboTel W HEoOXoAMMAa TPU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATHSAX, K Jebaram,
TECTUPOBaHUIO, dk3aMeHy. OHa BKIIOYAeT MPOPaOOTKY JIEKIIMOHHOTO MaTepHalia U PEKOMEHIOBAHHBIX
HMCTOYHHUKOB U JINTEPATYPHI 110 TEMATUKE JICKIIUH.

KoHcriekT nekuu T0KeH cofepxarh pedeparuBHyI0 3alIMCh OCHOBHBIX BOIPOCOB JICKIIMH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
Te€MaM, BBIBOJBI MO KAKIOMY BOMPOCY. KOHCIIEKT MOXeT ObITh BBHIMOJIHEH B PaMKaX pPacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBbHON TeTpamu mo npeamery. OH JomkeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAEMbIM, HE COJIEPIKaTh HE OTHOCAIIYIOCS K TeMe UH()OPMAIIUIO UM PUCYHKH.

KoHcnekTbl HaydyHOW JNHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKATh
OTBETHl HA KAXKIBIM TOCTABICHHBIA B TEME BOIPOC, MMETh CCBUIKY HA HMCTOYHUK HHYOpPMAIMU C
00s13aTeNIbHBIM yKa3aHWEM aBTOpa, Ha3BaHUS M Trofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcriekT MOXET OBITH OMOPHBIM (COAEP)KaTh JIMIIhL OCHOBHBIC KIIOUEBBIE IMO3WIIMU), HO TPU 3TOM
MO3BOJISIIONIMM J]aTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh TOAPOOHBIM. OO0BEM KOHCIEKTa
OMPEEISIETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- Jienarb 3aldCH O XOAYy YTEHHsS B BHUJE MPOCTOTO0 WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYEHb
OCHOBHBIX BOITPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJATH TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHNe OCHOBHBIX BOIIPOCOB pa0dOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1allU1 110 TOJTOTOBKE K OTJIEIbHBIM 33JJaHUSIM TEKYLIErO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U 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 KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHania;

- pPalMOHAJIBLHOCTh UCIIOJIb30BAaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;
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- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMN M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepUaa;

- PallMOHAJIBHOCTb UCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/IaHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3

BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaK1e€ MOMEHTHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPYKAHHS M JIUTEPATYphl), MPAKTHUECKAsT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (popMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOIEHHE PETIaMEHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JiesiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, dS¢pdextuBHOCT, TpuMeHeHust cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHIKCHHS
PEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTBbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Topnenko B. A., KyryzoBa H. M., Ilaryauna C. K. Hayunble OCHOBBI OMOTEXHOJOTMH : y4yeOHOE
noco6bue, 1. Hanotexnonoruu B 6uonorun. - Mocksa: [Ipomereit, 2013. - 262 c. - TekcT : 35neKTpOHHBIH //
2ObC «YHUBEPCUTETCKAS OubIMoTeKa OHJTAH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=240486

2. Antunosa JI. B., [IsopsauHoBa O. I1. OCHOBBI OMOTEXHOJOTHH TIEPEPAOOTKU CETHCKOXO3SHCTBEHHON
MPOAYKIIMY : Y4ueOHoe mocoOure Tt BY30B. - Iep. U 01T, 2-¢ u3a.. - Mocksa: FOpaiit, 2020. - 204 c. - Tekcr
- anexrponnsiit // DBC « FOPANT» [caiit]. - URL: https://urait.ru/bcode/449265

6.2 JlonosHUTENBHAS IUTEpATYpA:

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

2. Eropora T.A., KnynoBa C.M., KuByxuna E.A. OcHoBbI OMOTEXHONOTHY : Y4uel. mocoOue 1 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 OunorexHonoruu. - 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., Munentsea, U. C., babud, O. O. OCHOBbI OMOTEXHOJIOTHH : y4eOHOE
nocobue. - Beck cpok oxpanbl aBTOpckoro npasa; OcHOBEI OmorexHonoruu. - Kemeposo: KemepoBckwii
TEXHOJIOTHUECKUN WHCTUTYT MHUIIEBON mpoMmbliiieHHoCcTH, 2015. - 214 c. - Teker : anexrponnslii / IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/61271.html
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5. Cupotrkun A. C., XykoBa B. b. Teopernueckue OCHOBBI OMOTEXHOJOTHH : y4€OHO-METOAMYECKOE
nocobue. - Kazanp: Kazanckuii HaydHO-MCCIeOBaTeIbCKUN TexHoMornueckuii yausepcurer (KHUTY),
2010. - 87 c. - Tekct : anexrponnbiii // DbC «YHuBepcurerckas Oubmuoreka owusaitH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=270560

6. Typamepa, C. K., OpazoBa, 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 CAaMOCTOATENIbHONH pabOThl CTYIEHTOB TIO
mucturinHe «OCHOBBI 0. - Anmathl: Kazaxckuii HallmoOHaIBHBIM YHUBEpCUTET UM. anb-Dapadu, 2014. - 260
c. - Texct : anexrponHsii / IPR BOOKS [caiiT]. - URL: http://www.iprbookshop.ru/58722.html

6.3 VHbIe NCTOUHMKMU:

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

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

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

4. Menynusep - http://meduniver.com

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

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npogdeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obecrnieucHue: y‘-Ie6HI>Ie AyaIuTOpruun JId TIPOBCACHUA 3aHATHI JICKOIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJBbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIbHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: A1 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JInnieH3MOHHOE U CBOOOHO pacipoCTpaHsIeMoe IPOrpaMMHOE 00eCTIeueHHE:
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
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13.  VuuBepcurerckas OuOnMMOTEKa OHJIAH:  ANEKTPOHHO-OmMOIMoTeyHas cucrema. — URL:
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16. ONEKTPOHHBIN KaTrajor DyHIaMeHTaJIbHON OoubmuoTeKn TTV. — URL:
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