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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobeHn aHanu3upoBaTh, 000011aTh U KCTOIL30BaTh (PyHAAMEHTATbHbIC U IPUKJIAHBIC 3HAHUS B
o0macTi OMOTEXHOJIOTHH JJIS PEIICHUS CYIIECTBYIOMNX M HOBBIX 3aJ1ad B MPo¢eCCHOHATBLHOM 00MacTH

OIIK-6 Criocoben pa3pabarbiBaTh M IMPUMEHSATH Ha MPAKTUKE WHHOBAIMOHHBIC PEIICHHS B HAYYHOW W
MIPOM3BOACTBEHHOHN cepax OMOTEXHOJIOTUH HA OCHOBE HOBBIX 3HAHWW M MPOBEACHHBIX UCCIIEIOBAHUMN C
Y4E€TOM SKOHOMHUYECKHUX, IKOJIOTMUECKHX, COUUATBHBIX U JPYTUX OrpaHUYCHHM

IIK-3  CrnocobeH  OpraHu30BbIBATh
OMOTEXHOJIIOTUYECKOM MIPOHU3BOJICTBE

3¢deKTUBHYI0O  CHUCTEMY  MEHE/DKMEHTa  KauecTBa  Ha

1.2 Tumel 3aga4 npogecCHOHATBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecsi B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

1.3 JlucumrinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM JAEATEIbHOCTH B
cpepax: 01 OOpazoBannme u Hayka (B cdepax: peanu3alud OOpa30BATENbHBIX IPOrpaMM
poeCCHOHAIILHOTO 00pa30BaHMs, BBICIIETO OOpPa30BaHMUA U JOMOJHHUTEIBHBIX MPO(ECCHOHATBHBIX
MporpamMM; Hay4yHbIX uccienoBanuii), 13 Cenbckoe X035HCTBO U OXpaHa 3I0pPOBbs )KUBOTHBIX U Y€JIOBEKa (B
cdepax: OMOTOrMYECKOM 3aIUTHI )KUBOTHBIX, PACTCHUH, IIOPOJ] )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 UYHCIE B YacTH pa3pabOTKH, HCCICAOBAaHHNA U
MIPOM3BOJICTBA JIEKAPCTBEHHBIX CPEJCTB, BAKLIMH HOBOTO TIOKOJICHUS, TOJUKIOHAIBHBIX 1 MOHOKIOHAJIBHBIX
aHtuTen, OakrepuodaroB, aHTHOMOTHKOB, TOPMOHOB, ()EPMEHTOB, B TOM 4YHCIE pa3paboTKu
JIMAarHOCTUKYMOB, pa3BUTUS OAaHKOB IITAMMOB MHKPOOPTaHHM3MOB, OHOJOTHMYECKHX  0O0pasloB,
UHPPACTPYKTYPHOTO OOECTEYeHUs] MCCIEeOBAHUN Ha OMONIOTMYECKMX MOJENAX M IENIeBBIX JKUBOTHBIX,
OMOTEXHOJIOTUM TIOYB M OHMOYyJOOpeHUil, KOpMOBOro Oeidka M NPEMHUKCOB JUIsl >KMBOTHOBOJCTBA,
ITYEJIOBOJICTBA,  PbIOOBOACTBA, MEpepabOTKH  CENbCKOXO3SHCTBEHHBIX  OTXOAOB,  OHMOJOTMYECKUX
KOMIIOHEHTOB KOPMOB M IPEMHUKCOB, ITYOOKOH MepepabOTKH 3€pHOBBIX U JAPYTHX CENbCKOXO3SIMCTBEHHBIX
KyasTyp), 14 JlecHoe xo03siicTBO, oxoTa (B c(epax: mpuMeHEHHS OWOTEXHOJNOTHH IJIsl YIpaBlICHHS
JICCOHACAKJCHUAMHU; TPUMEHEHUS OHOTEXHOJOTMHA JJIs COXpaHEHHs W BOCIPOM3BOJACTBA JIECHBIX
TEHETHYECKUX PECYpPCOB; CO3/aHUsI OMOTEXHOJOTHYECKUX (OPM JIEpPEeBbEB C 3aJaHHBIMH IPHU3HAKAMU;
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 (YTHIN3alMh) 3MUCCHH TMApHUKOBBIX Tra3oB, 00pa3yeMbIX B SHEPreTUUYECKHX
MIPOM3BOJICTBEHHBIX LUKJIAX; MepepaboTKu U 00e3BpEKUBAHUS MPOMBIIIICHHBIX 1 KOMMYHAJIbHBIX CTOKOB,;
NPEIOTBPALLCHUS U JUKBUIAIUH MOCIEACTBUI BPEIHOTO aHTPOIIOTEHHOTO BO3/IECHCTBHS Ha OKPY>KAIOLIYIO
Cpelly TEXHOT€HHOU JesATEIbHOCTH)

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

O06001TICHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccrnoHaTbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

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

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM




OIIK-1 Cnocoben
aHAJIM3UPOBATH, 0000IIATh
M UCIIOIb30BaTh
byHIaMEHTATbHBIC U
MPUKJIaHBIC 3HAHUS B
00J1acTH OMOTEXHOJIOTUU
JUTSL PEIICHUS
CYIICCTBYIOIIMX U HOBBIX
3a/1ad B Ipo¢)eCCUOHATLHOU
obactu

AHaJ'H/I3I/Ipy€T COBpPCMCHHBIC TCOPCTUUCCKHUC u

MPUKIIAIHBIC HpO6J'ICMBI OHMOTEXHOJIOTHU

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

HpI/IMeHHeT 3HaHUA COBPCMCHHBIX HpO6H€M
OHOTEXHOJIOTUH C yuceToM 3KOHOMHUYCCKHUX,
OKOJIOTUYCCKUX, COONUATIBHBIX U JPYTUX OFpaHI/I‘lCHI/Iﬁ

I1K-3 Crnocoben
OpraHHU30BbIBAThH

3G (EKTUBHYIO CHCTEMY
MEHEIKMEHTA KaueCTBa Ha
OHOTEXHOJOIHYECKOM
MIPOM3BOICTBE

Opranusyer 3(PPEKTUBHYIO CHCTEMY MEHEIKMEHTA
KauecTBa OWOTEXHOJOTHYECKOW MPOMYKIHUA C YYETOM
COBPEMEHHBIX IIPOOJIeM OMOTEXHOJIOTHH

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CnocobeHn aHanu3upoBaTh, 0000IIaTh W HCHONB30BaTh (PyHIAMEHTAIbHBIE U
NPUKIIAJHbIC 3HAaHUSA B 00JIACTH OMOTEXHOJIOTUH JJISl PELICHHS CYIIECTBYIOUINX U HOBBIX
3a7a4 B Mpo(heCcCUOHANTBHOM 001acTu

Ne HanmenoBanwme ®dopma oOyueHus
n/n JHCLUIUINH, Ounas OuHo-3204H
OTIPENCIISIOIINX (cemecTp) as
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3H 1131411 4(5
1 |HayuyHo-uccnenoBaresn +
bCKas paborta
2 |ITeparorndueckas + +
MPaKTHKA
3 | [Ipemnurmomuast + +
MPaKTHKA
4| TeopeTnueckue u + +
MIPUKJIATHBIE aCTICKTHI
COBPEMEHHOM
MHUKPOOUOTIOTHN

OIIK-6 Criocoben pa3pabarbiBaTh U IPUMEHSITH Ha MTPAKTUKE WHHOBAIMOHHBIC PEIICHUS
B HAay4yHOH M TMPOM3BOACTBEHHOW c(epax OMOTEXHOJIOTMH HAa OCHOBE HOBBIX 3HAHUH H
MIPOBEJICHHBIX UCCIIEJOBAHUN C YUYETOM SKOHOMHYECKHUX, KOJIOTUYECKUX, COLIUATIBHBIX U

JIPYTUX OTPaHUYCHUN




Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OINPENEIAIOIIMX Ounas | O4HO-3
MEKIMCLMIUTMHAPHBIE |(cemecT | aouHast
CBsI31 p) |(cemect
p)
3 4
1 |Hay4Ho-uccnenoBaren + +
bCKas paborta

I1K-3 CnocobeH opranu3oBbIBaTh 3((GEKTUBHYIO CUCTEMY MEHEPKMEHTa KayecTBa Ha
OMOTEXHOJIOTUYECKOM IIPOU3BOICTBE

Ne HaumeHnoBanue ®dopma
/1 JCIUILINH, o0ydeHHs
OIIPENEIIATOMNX Ounas | OyHo-3
MCXKIUCHUITIIMHAPHBIC (CeMeCT ao4yHas
CBS3U p) |(cemect
p)
213 2
1 |Hano6uorexnonoruu | + +
2 |HoBsle HanpaBieHus + +
OHMOTEXHOJIOTHH:
MPOTEOMHUKA,
TEIITHIOIOT U
3 [Cuctema obpazoBaHus + +
Y TIOJTOTOBKH
OHOTEXHOJIOTOB B
Poccun u 3a pybesxom

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:

HucrtunmmHa «CoBpeMeHHbIE MPOOJIeMbl OMOTEXHOJIOTHIY OTHOCHUTCSI K 00s3aTeIbHOM 4YacTh y4yeOHOTO
mana Ol mo nanpasnenuto nmoarotoBku 19.04.01 - buorexnomorusi.

JuctummHa «CoBpeMeHHbIe TPo0IeMbl ONOTEXHOIOTHI» H3ydaeTcs B 1 cemectpe.

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

OuHnas: 6 3.¢.

OuHo-3a04Has: 6 3.¢.

B yueGHoi paGoTs! Ounas OuyHo-3a04yHas

(Bcero yacoB) | (Bcero 4yacon)
O0mast Tpy10éMKOCTb TUCHMILIHHBI 216 216
KonrakTHast pabora 128 32
Jlexmmm (JIextmm) 64 16
[Tpakruueckue (Ilpakt. pab.) 64 16
CamocrositensHas padota (CP) 52 148
OK3amMeH 36 36

3.2.Cozepkanue Kypea:

| No | HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO




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

1 [Ipenmer Brinonnenne
OMOTEXHOJIOTHH. MPAKTHYECKUX
HcTopus pa3Butus pabot
Hayku. Hayunsle
OCHOBBI
COBPEMEHHOMN w0l 210!l 2 g | 24
OMOTEXHOIOTHH.

OOu1re MPUHITUIBI
KOHCTPYHUPOBAHUS
HOBBIX OPTaHU3MOB
TUTSE
OMOTEXHOIOTHH.

2 Texnomornu BelnonnHeHne
PEKOMOMHAHTHBIX wl-lwol213l2 MPAKTHYECKUX
JIHK. Tpancrenusie pabor
MHUKpPOOPTaHU3MBI.

3 [IpombInuIeHHBIN Brinonnenne
OMOCHHTE3 MPAKTUIECCKHUX
OEJIKOBBIX BEIECTB. pabor;
CriocoOw1 u KonTponsHas
0COOEHHOCTH pabora
TEXHOJIOTHH
MPOMBIIIEHHOTO 10 2 [|10] 2 8 | 24
KyJBTUBUPOBAHUS
MHUKpPOOPTaHHU3MOB.

Mukpo6uosoruueck
0€ IOJIy4YeHHe
L[EIEeBBIX
MPOAYKTOB.

4 CenbCKOX03iCTBEH Brimonnenue
Hasl, oKonornieckas | o | 4 | 19| 2 | 8 |24 MPAKTHYECKUX
U IIUIEBas pabor
OMOTEXHOJIOTUH.

5 Kierounas BelnonnHeHne
WHXEHEPUS MPAKTHYECKUX
pacTeHui. plalinlaliolos pabor
KionansHoe
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.

124 |12 | 4 | 10|26

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

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-1)
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.
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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. Knerounas nn:keHepus pacrenuii. Knonanbnoe mukpopasmuoxenue. (IIK-3)
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
yegoBeka. (ITK-3)

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:

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 ’K3aMeHe 20
WNnnuBuayanbHbIe 3a1aHus, 90 JloGop: CTymeHT MOXKeT TPEeJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
C TIOMOIIBI0 KOTOPBIX KOHTPOJISI I KOHTPOJIFHBIE CPE3bl
MOXKHO HaOpaTh
JIOTIONTHUTENIbHBIE OaITbI
10. Hroro 3a cemectp 100

HrtoroBass omeHka mo »5k3aMeHy BbicTaBisiercs B 100-OammpHOM 1Kajge W B TPATUIIMOHHOMN

YeThIpEX0a/UIbHON  IIKAJIe.

[TepeBon

100-6amapHOM  PEUTHHTOBOW OIIGHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOAJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pa3oMm:

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

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

BrinosiHeHHe NpaKTHYeCKUX padoT

Tema 1. [Ipenmer 6notexHonoruu. Mcropust pazsutust Hayku. HaydHble 0CHOBBI COBpEMEHHOM
o6uorexHonoruu. O0IMe NPUHLIUITBI KOHCTPYUPOBAHUS HOBBIX OPTaHU3MOB JIJIs1 OMOTEXHOJIOTHH.

1 Knaccudukaius OCHOBHBIX 3TallOB CTAHOBJICHUS U Pa3BUTHS OMOTEXHOIOTHH.

2 CoBpeMeHHBIE OHOTEXHOIOTUIECCKUE areHTHI.

3 OcHOBHBIC 33J1a4H MOCTPEPMEHTAITMOHHON CTAIUH OMOTEXHOJIOTUUECKUX MPOIECCOB.

Tema 2. Texnonoruu pexkomOuHanTHBIX JJHK. Tpancrennpie MUKpOOpPTraHU3MBI.

1 Cxema MOJIEKYJIIPHOTO KJIIOHUPOBAHMSI.

2 3HayeHHE TEXHOJOTHH KJIOHUPOBAHUS PACTUTEIBHBIX KJIETOK U TKAHEH JIJISl CEIbCKOTO XO3MCTRA.

3 Knaccudukanus pecTpukTas.

4 Oobmas xapakrepuctuka metozga ITL[P.
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5 Tlpunuun metona ILIP.

6 Yewm 00ycCIOBIIEHO TPUMEHEHNE TTOJIMMEPA3HOM IIETTHON PEaKIIMH B IEJISIX JUATHOCTHKU U
JKCIIpecCc-aHalin3a pa3HOo0Opa3HOTO OUOIOTHYECKOTO MaTeprata?

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 TEXHOIOTUN
MIPOMBIIIICHHOTO KYJIETUBUPOBAHUS MUKPOOPTaHU3MOB. MUKPOOHOIOTHUECKOE MOTYICHHE T[EIEBBIX
IPOYKTOB.
1 OcHoBHBIE XapaKTEPUCTUKU TEXHOJIOTUYHBIX IITAMMOB-TIPOIYIICHTOB.
2 CTpyKTypa KOJUIEKIIUI MHUKPOOPTAaHH3MOB, ITPHHIIUITEI OPTaHU3aIINH.
3 JIOCTOMHCTBA U HEIOCTATKU MUKPOOHOJIOTMUYECKOTO CUHTE3a OEKOBBIX MPOITYyKTOB.
4 Cneuudrika OMOTPOIIECCOB MONYYCHUS AaHTHOUOTHKOB.
5 Paspymaembie OMOIIIIACTUKH, IPUHIIMIIBI TOTYYESHHS, TPEUMYIIECTBA IPUMEHEHUSI.
6 OCHOBHBIC PUHIIMITBI OYUCTKH (DEPMEHTOB.
7 3HaueHHEe TEXHOJOTUHA UMMOOMIN3auu (PEPMEHTOB st ONOTEXHOJIOTHH.
8 CrnocoObl OMocuHTe3a PEepMEHTOB.

9 TIpoMBIIUICHHBIC TIPOIIECCHI MTOTYYSHHS 1IEJIEBBIX POIYKTOB C IPUMEHECHHEM HMMOOUITH30BaHHBIX
dbepMeHTOB.

Tema 4. CenbcKoxo3siiicTBEHHAs, YKOJIOTHYECKAs U MUIIEeBast OMOTEXHOIOTHH.
1 OcHoBHBIE XapaKTEPUCTUKU TEXHOJIOTUYHBIX IITAMMOB-TIPOIYIICHTOB.
2 CrpyKTypa KOJUIEKIUI MUKPOOPTaHU3MOB, IPUHIIUIIBI OPTaHU3AIUH.
3 JIOCTOMHCTBA U HEIOCTATKU MUKPOOHOJIOTMUYECKOTO CUHTE3a OEKOBBIX MPOITYyKTOB.
4 Cneuudrika OMOTPOIIECCOB MONYYCHUS AaHTHOUOTHKOB.
5 Paspymaemblie OMOIIIACTUKH, IPUHIIMIIBI OTYYESHHUS], TPEUMYIIECTBA IPUMEHEHUSI.
6 OCHOBHBIE PUHIIMITBI OYUCTKH (DEPMEHTOB.
7 3HaueHHEe TEXHOJOTUHA UMMOOMIN3auK (PEPMEHTOB ISt ONOTEXHOJIOTHH.
8 CrnocoObl OMocruHTe3a PEepMEHTOB.

9 TIpoMBIIUICHHBIC TIPOIIECCHI MTOTYYSHHS 1IEJIEBBIX POIYKTOB C IPUMEHECHHEM HMMOOUITH30BaHHBIX
dbepMeHTOB.

Tema 5. Knetounas nunxenepus pacrenuil. KiionanbHOe MUKpOpa3MHOXKEHHE.

1 Belnenenue U KyJIbTUBUPOBAHNE allUKATIbHBIX MEPUCTEM 3EMIISIHUKH.

2 MUKpOKJIOHAIbHOE PA3MHOXKEHHUE 3EMJIITHUKH.

3 Kakumu crioco6amu nonib3yroTcs B padoTe BO n30ekaHue MOAChHIXaHHs MUTATeIbHbIX cpea?

4 Ha3zoBute Haubosee pacpoCcTpaHEHHbBIN crI0CO0 pa3MHOKEHUS KapTodes.

5 Ha 4ém oCHOBBIBAE€TCS JECUCTBUE PA3MHOKEHHUS YEPEHKOBAHUEM ?

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

7 Kakum 06pa3oM BBICOKOE cOziepKaHHE KMHETHHA B CPEJIE BIMSET HA IPOIecC KyIbTUBUPOBAHUS
3eMJITHUKH?

8 Kaxum crmoco6omM MOKHO HHAYIIMPOBATh KOPHEOOPa30BaHKE IIPU MUKPOPA3MHOKEHUH 3eMIISTHUKHU ?

9 Kakum crnoco60oM MO>XHO HHAYLUPOBATH KOPHEOOPa30BaHUE IPU MUKPOPA3-MHOKEHUH 3EMIITHUKHU ?

10 YT0 npoucxXoauT Nnpy KyJIbTUBUPOBAHUY allMKAJIbHBIX MEPUCTEM 3€MJITHUKU Ha MUTATEIBHOMN Cpee,
coJiepKalle HUTOKUHUH?
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17
Tema 6. TexHOJIOTUU CO3/IaHKS TPAHCTEHHBIX )KMBOTHBIX. MOJIEKYIApHAs TEHETUKA YEJIOBEKa U HOBEUIIINE
TEeHETUYECKHUE METO/Ibl MEAUIIMHCKONW JUarHoCTUKU 1 Tepanuu. [Iporpamma ['eHoM uenoBeka.
1 Ilporpamma «I'eHOM 4eslOBEKa»
2 TIpob6neMbl reHOTepanuu
3 JIHK-BakmuHb!

Kontponbnas padora

Tema 3. [IpombiniuieHHBIH OMOCUHTE3 OeTKOBBIX BemecTB. CrocoObl 1 0COOEHHOCTH TEXHOIOTUN

MPOMBIIIJICHHOTO KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. MHUKpPOOHOJIOTHUECKOE TIOITyYEeHHUE 1IETEBBIX

IPOYKTOB.
1. BO3HUKHOBEHHE T€HOMUKH KaK HayYHON JUCLUUILUIMHBI CTAJIO0 BO3MOXKHBIM MOCIIE:

1 ycranoBnenus crpykrypsl JJHK

2 co3AaHMs KOHIICTIIIUY T'eHa

3 nuddepeHnuauu CTpyKTYPHBIX H PETYASTOPHBIX YYaCTKOB TeHa

4 TOIHOTO CEKBEHUPOBAHMS I'€HOMA y psifia OpPraHu3MOB

5 pa3paboTKu METO/I0B CEKBEHHPOBAHUS reHOMA

2. CymecTBeHHOCTh I'€Ha Yy TaTOTeHHOTO OpraHn3Ma — KOIUPYEMBbIil TeHOM MPOAYKT HEOOXOAUM:
1 115t pa3sMHOXKEHUS KIICTKH
2 JUIA HOIII[Gp)KaHI/IH KHNUBHCACATCIIBHOCTU
3 )19 MHBA3UU B TKaHU
4 st ”HaKTUBAllMK aHTUMHUKPOOHOTO BEIIECTBA
5 N7 moAaBiIe€HUs UMMYHHOUM CUCTEMBI YEJIOBEKA

3. Ilporeomuka xapakTepu3yeT COCTOSTHIE MUKPOOHOTO MaTOreHHa:
1 1o ¢epMeHTaTUBHON aKTUBHOCTH
2 1O CKOPOCTH pocTa
3 10 3KCIIpecCcur OTAETBHBIX OEIKOB
4 1o HaXOXKJICHUIO HA KOHKPETHOM CTaIMM POCTOBOTO IMKJIA
5 1o I{yBCTBI/ITe.]'IBHOCTI/I K OHpeIIe.HeHHBIM aHTI/I6I/IOTI/IKaM

4. [l oTy4eHus: MPOTOILIACTOB U3 KIETOK IPUOOB HCIIONIB3YETCS
1 musonum
TPUIICHH
(13 =4 29
YIUTOYHBIN (EPMEHT
METICUH

W B~ W N

aMujia3a

5. 3a 06pazoBaHMEM MPOTOIIACTOB U3 MUKPOOHBIX KJIIETOK MOKHO CJIEUTH C TOMOIIbIO METO/IOB!
1 BHCKO3UMETPUH
2 KOJIOpUMETPHUHU
3 ¢a30BO-KOHTPACTHON MUKPOCKOTIUU
4 >€KTPOHHON MUKPOCKOITHHI
5 10 CBETOPACCESHUIO B KYJIbTYPAJIbHOMN KUAKOCTU

6. J171s1 mosmyyeHust MPOTOIUIACTOB M3 OaKTEpUATBbHBIX KIETOK MCIIOIB3YeTCs:
1 mu3onum
2 “ynutouHbIi hepMeHT”



3 TpurncuH
4 nmanavH
5 Opomriman

7. O0bearHEeHNE TEHOMOB KIJIETOK Pa3HBIX BUIOB M POJIOB IPU COMATUYECKOM THOPUIM3AIINH BOZMOXKHO:
1 TONBKO B IPUPOMHBIX YCIOBUAX
2 TOJIBKO B I/ICKYCCTBGHHBIX YCHOBI/I}IX
3 B MPUPOIHBIX U UCKYCCTBEHHBIX YCIOBHUIX
4 He BO3MOXKHO BOOOIIE
5 TOJIbKO MIPHU PEHTIEHOBCKOM OOyUCHHH

8. Bricokast cTaOMIBHOCTH MPOTOIUIACTOB JOCTUTACTCS IPH XPAHCHHU:
1 Ha xonoxy
2 B TMIIEPTOHUYECKOU cpesie
3 B cpene ¢ 1o0aBIeHHNEM aHTHOKCHIAHTOB
4 B aHa’POOHBIX YCIOBUAX
5 B cpene ¢ no0aBleHUEM KyMapHHa

9. NonmayTrnenmukoinp (I1517), BHOCUMBII B CyCIIEH3UIO IPOTOIIACTOB:
1 crmocoOCTBYeT UX CIUSHHUIO
2 mpeAoTBpAIIAET UX CIUSHHUE
3 moBBILIAET CTAOMIBHOCTH CYCIIEH3UU
4 mpenoTBpaIIaeT MUKpOOHOE 3apaskeHHe
5 mpenoTBpalaeT BOCCTAHOBICHUE KIIETOUHOW CTEHKH

10. Iy mpoToriacTUpOBaHus HAKMOOIEe MMOAXOIAT CYCIICH3NOHHBIE KYJIBTYPHI:
1 B nmar-daze
2 B cTanmoHapHoOH (haze
3 B norapupmMuueckoii aze
4 B (paze 3amenneHHOro pocTa
5 B ¢a3ze oTMHpaHUA

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILINHE IPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpock! 3xk3amena (OIIK-1, OIIK-6, ITK-3)

1 buorexnomorust Ha pyoexke XX—XXI BexoB. Hoselimue noctmwkeHus B 001acTH OHOTEXHOJIOTHH:
TPAHCT€HHbIE OPraHU3Mbl U IPOIYLIEHTHl, FTEHOMHMKA U MPOTEOMHKA, MEIUIMHCKas OMOTEXHOJIOTHs,
HOBBIC OMOMAaTepUalIbI.

2 BbHOTEeXHONOTHsI — OCHOBA HayYHO-TEXHMUECKOTO POrpecca U MOBBIIICHUS KaueCTBa )KU3HU YelIOBEKa
B YCJIOBMSIX BO3PACTAIOLICH aHTPOIIOT€HHON HArpy3KHu.

3 OcobeHHOCTH pa3BUTHUS MCCIEIOBaHUI U KOMMepIHanu3anun ounonorndeckux Texsonorui B CHIA,
Snonun, ctpanax EC u Poccun. IlepcriekTuBHBIE HCTOYHHUKH YTIIEPOA, a30Ta U POCTOBBIX (PaKTOPOB.

4 lleneBble TPOMYKTHI OuoTexHONoruu: pekomOmHaHTHBIE JIHK, reHHOWMH)XXEHEepHBIE OenKw,
MOHOKJIOHAJIbHBIE aHTHUTENA, BaKLIMHBI, aHTUTENA, OMomMarepuanbl. HayuHble IpUHIHUIIBI 00eCTIedeHUs
CBEPXITPOAYKIIHH.

5 PbIHOK HOBEHIINX OMOTEXHOJIIOTMYECKHX MPENapaToB U MPOIYKTOB, €0 CTPYKTypa U AUHAMUKA.

6 CouuanbHble, 3aKOHONATEIbHBIE W  JTUYECKHE BONPOCHI  COBPEMEHHOH  MPOMBINUICHHON
OMOTEXHOJIOTUH.
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OOue NpUHIUIBI KOHCTPYHPOBAHHS HOBBIX OPraHM3MOB JUIsI OHOTEXHOJNOTWU. TexHonoruu
pexomOunanTHeix JIHK. KinonupoBaHHe M3BECTHBIX M KOHCTPYHpOBaHME HOBBIX OenkoB. OOrmas
cXeMa BEKTOPOB ISl KIIOHUPOBAHUS U SKcIpeccun pekomMOnHanTHbIX JJHK.

Hosrie MCTOAbI CCJIICKIIUU — COUYCTAHHUC MOJICKYJIIPHBIX W TPAAUIIMOHHBIX MCTOIOB. Knerounas u
TCHHas NXKCHCPUS.

Tpancrennsle MuKpoopranusmbl. [IpoGmemMbl 3Kcrpeccuu YyXKepoaHbIX TeHoB. Crabuinzanus
LIEJIEBBIX MPOJIYKTOB B KJIeTKe. Vcronb30BaHne TPaHCTE€HHBIX MUKPOOPTaHU3MOB.

KoHcTpyupoBaHue CEKpeTHUPYIOIIUX OpPraHu3MoB. JlpoxxkeBble cucTeMbl 3Kcrpeccuu. Kietku
HACEKOMBIX U 0aKyJIOBUPYCHI AJIi CHHTE3a IEJIEBBIX OCJIKOB.

[TonyuyeHue TpaHCTEHHBIX PACTEHUM M JKUBOTHBIX. [paHCI€HHbIE pAaCTEHUS M J>KMBOTHBIE Kak
OHOpeaKTOPhI LENEBBIX MPOTYKTOB.

buonponykuus NEHHBIX JUIsi TPOMBIIIICHHOCTH W MEIWIUHBI OPTaHWYECKUX COCIUHEHUW B
pPaCTEeHHUSX U PACTUTENIBHBIX KIIETKaX. | CHHO-WHKEHEPHBIC MOAXObI K PEIICHUIO TIPOOJIEMBl YCBOCHUS
as3orTa.

lenernueckn MomuUIMPOBaHHBIE MPOMYKTHL. PerynmnpoBaHHe TNPOU3BOICTBA M CepTU(DUKAIUSL
TeHHO-MOJM(HUIIMPOBAHHOTO CHIPhS U MHUIIEBHIX TPOTYKTOB.

TexHOonoruu co3qaHusl TPAHCTEHHBIX XUBOTHBIX. KylbTypa 3yKapHMOTHMUECKMX KJIETOK >KHBOTHBIX.
[Tonyuyenue ynydneHHBIX TOPOJ JKUBOTHBIX.

MonexynsipHasi FeHETHKA YEJIOBEKA U HOBEUINE N€HETUUYECKUE METO/IbI MEIUIIMHCKON AUATHOCTUKHU U
Tepanuu. | eHeTH4ecKoe CLEIIEHUE U KapTUPOBAaHUE TE€HOB.

dusnyeckoe KapTupoBaHue reHoma uesoseka. [Iporpamma ['eHom yenoBeka.

[IpoGnemMbl COBpEMEHHOM MEIUITMHCKON JHArHOCTUKH. MeTOombl MOJICKYJISIPHOH JHUAarHOCTHKH:
BO3MOXXHOCTH 3(PPEKTUBHOCTH.

MeTonbl UMMYHOAMATHOCTUKH — OCHOBHBIE 3aKOHOMEPHOCTH U pazHooOpaszue. UMMyHOdepMeHTHbII
aHanu3. [Ipou3BOACTBO MOHOKJIOHAJIBHBIX aHTUTEN. [ HOpHIOMHAas TEXHOIOTHSI.

['ennas Tepanus yenoBeka. BupycHble 1 HEBUPYCHBIE CUCTEMBI 10CTaBKH T€HOB.

Pubo3umbl Kak IleKapcTBEHHBIE cpencTBa. [eHHas Tepamus COMAaTUYECKUX KIETOK W KIIETOK
3apOJBIIIEBON JTUHUH.

Ponb KynbTYphl TKaHH B OMOTeXHOJNOrMM pacteHuil. Co3laHHe MCKYCCTBEHHBIX acCOIMALUN KIIETOK
BBICHIIMX PACTEHHH C MMKpPOOPraHM3MaMu Kak CIoco0 MOAM(PHUKALUU PACTUTEIBHON KIETKH.
TOTUIIOTEHTHOCTH PACTUTENIBHBIX KIIETOK.

Tunbl  kamulycoB M cnocoObl uX noiydeHHs. DakTopbl, ONpenensioue TeHEeTHYECKYIO
HECTAaOMIIBHOCTh KaJUTyCHBIX KJIETOK.

[Tonyuenue, KyJIbTUBUpPOBaHHME W TUOpuAM3anus mpotoriactoB. Comarnyeckas THOpUAM3AIMSL.
KynbTypa u3011poBaHHBIX POTOIIACTOB.

KnonanpHoe MuKpopasMHOXKeHHE pacTeHul U ero kiaccudukanus. OCHOBHBIE 3Talbl KIOHAIHHOIO
MUKpPOpa3MHOKeHUs pacTeHuil. O310pOBIeHIE OCAI0UHOTO MaTepuaia B KyJIbType W30JIMPOBAHHBIX
TKaHEW pacTEeHHII.

Kynerypa KJIeTOYHBIX CyCNEeH3WH M OAMHOYHBIX KIETOK (CrIocoObl MONMy4YeHMs, Ha3HA4YCHHUE,
npumepsbl). TexHoaorus nmoxyyeHus ruopuIoM.

[IurarenpHble cpeabl: OCHOBHBIE KOMIIOHEHTBI M PAa3HOBUIHOCTU. Poib OTHENBHBIX 3IIEMEHTOB
IIUTATENIbHBIX CPEX B IIPOLIECCE KYJIBTUBUPOBAHUS TKAHEW PACTEHUN.

Muxkpobuonoruueckuii CHHTE3 Oesika 1 mpodaeMbl OeCKIeTOYHONH OMOTEXHOIOTHH.
DKooruveckass OMOTEXHOJIOTHS U €€ 3a7aui. 3aiuTa OKpyKaromei cpeapl. O4rCTKa CTOYHBIX BO/I.
Dxonoruyeckas OMOTEXHOJIOTHS U ee 3aaaun. [lepepaboTka oTxomoB. Jlerpagarus KCEHOOMOTHKOB.

[ToBbIIEHHE YCTOMYUBOCTH PACTEHUN K pa3audHbIM (pakTopaM. OCHOBBI OMOJIOTHYECKOTO KOHTPOJIS.
KoHTposib 32 TaTOreHHOCTHIO.

brorexHoI0rNs B NUILEBON NPOMBIIUIEHHOCTH. [ToirydyeHne MOIO4HbIX MPOAYKTOB.
BuotexHonorus B nuIieBoi NpoMbIIIEHHOCTH. BpoauisHOe TpoU3BOACTBO U XJIeOOomeUeHue.
buorexHonorus nomyyeHus NEpBUYHBIX META00IUTOB — HE3aMEHUMBIX AMUHOKHCIIOT.
BuotexHonorus moy4eHus NepBUYHBIX METAOOJINTOB — BUTAMUHOB ¥ OPTaHUYECKUX KUCIIOT.
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buorexuomorus MOJIy4CHHUA BTOPUYHBIX MeTa00JINTOB — AHTHOMOTHKOB U CTCPOUIOB.

Wcnonb30BaHrEe METONOB KJICTOYHOW WHXKEHEPUH ISl TONydeHus psiga OenkoB. [Ipom3BomcTBO
BaKIMH (KOPOBHUI aHTUTEH BUpyca remaruta Bl u ap.).

[TpousBoncTBO OGMoMarepuanoB. buoceHcops! AJIsT MOHUTOPUHTA.

buorexHomorus TmMoONyd4eHUs U HCMONb30BaHUs (epmeHTOB. MMMoOUIu3oBaHHBIE (DEPMEHTEHI.
[TpoMbItieHHBIE TPOIECCHI C UCTIONH30BAHHEM UMMOOUITN30BAaHHBIX ()EPMEHTOB U KIIETOK.
Hcnonb3oBaHue METONOB KIIETOYHOW WHKCHEPUU IS MOydeHus psaaa 0enkoB. [lomyueHne ropMOHOB
MpY MOMOIIM METOAOB I'€HETUYECKON MHXKEHEpUHU (MHCYINH YeI0OBEKa, COMATOTPOIUH U Ap.)
Hcnonb3oBaHue METONOB KIETOYHON WHXKEHEpPHH [UIsl TMONy4deHus psga OenkoB. [lomyuenue
UHTEPPEPOHOB.

Tunosble 3aganusa as 3x3amena (OIIK-1, OIIK-6, I1K-3)
Hns >pdexTuBHOrO mnpoBeneHUs] OMOTEXHOJIOIMYECKOro Iporecca OOJbIIOe 3HAYEHHE HMEET
nuTaTeabHas cpefa, B KOTOPOM MHUKPOOPraHU3MBI-IpoAyLeHThl BAB ucnons3yror B KadecTBe
UCTOYHHMKA a30Ta Pa3JInYHbIE a30TCOJEPKAIIME COCIUHEHHS, COIePIKaIlle aMUHHBIA a30T WM HOHBI
ammonus. Kakue ycnoBusi mpoBeaeHus (epMEHTAllMd [0 HMCTOYHHMKY a30Ta MPH TOTy4YEeHUH
AQHTUOMOTHKOB OYIyT SBISATHCS ONTUMAIEHBIMU?
B OMOTEXHONIOrMYEeCKOM TPOU3BOJICTBE JICKAPCTBEHHBIX CPEACTB OONBIIOE 3HAUYEHHE HMEET
nuTarenbHas cpena. [IpemoxknuTe onTUManbHYIO MUTATENbHYIO Cpeay B OMOCHHTE3e aHTUOMOTHKOB.
CyneprpoayleHT — 3T0 OMO0OOBEKT MPOMBIIUICHHOTO MCIOIB30BaHMA. Kak MOXXHO MOTYYUTH €r0 H
KaKMMU CBOMCTBaMU OH JIOJKEH 00J1a1aTh B OTIIMYME OT MPUPOAHOTO IITaMMa KyJIbTyphI?
[onyyenue cyOcTaHIIMM aCKOPOMHOBOM KUCIIOTHI ABISIETCS MHOTOCTAMIHBIM MPOLIECCOM, B KOTOPOM
COYETAIOTCS METOJbl OPraHWYECKOT0 M MHUKPOOHOJIOTHYECKOro cuHTe3a. Kakoil mpeniiecTBeHHUK
ACKOpPOMHOBOM KHUCIIOTHI TOJIyYalOT C WCIOJB30BAaHHEM OMOTEXHOJOTMHM M KaKOBO 3HAYEHHE HTOTO
JTamna JJjsi BCEero mnpouecca B 1eaom?

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

OIlIK-1 HNmeeT BBICOKHMIT YpOBEHb TEOPETUUYECKUX 3HAHUN MO TUCIUIUIMHE,
MPOCIEKUBACT MEKIUCIUILTMHAPHBIE CBsA3H. CIIOCOOEH MPUMEHSTH
dyHIaMeHTanbHble M TNPUKIaJAHbBIE 3HAHUS B oOmactu
OMOTEXHOJIOTUH JJIsl PELICHUS MPAKTUYECKUX 33134

«OTIIHYHO» OIIK-6 Nwmeer BBICOKHIA ypOBEHb 3HAHUH, MIPOCIICKHBACT

(85 - 100 6amnos) MEXIUCITUTIIMHAPHBIC CBS3H. [IpruMeHsIeT Ha MpaKTHUKe TIOTyYCHHbBIS
3HaHUS.

I1K-3 HMMeer BBICOKMNM YypOBEHb 3HAaHUN II0 MPEAMETY, Kaue€CTBEHHO

AHAJIU3UPYET MEKIUCLUIUIMHAPHBIE CBS3U. [IpOBOIUT MEHEIKMEHT
Ka4ecTBa OMOTEXHOJIOTHUYECKOUN MPOTYKIIHH

OIlIK-1 HNmeer xopommii ypoBEHb TEOPETUUYECKUX 3HAHUN MO JUCHUILIMHE,
MPOCIEKUBAECT MEKIUCIUILTMHAPHBIE CBsA3H. CIIOCOOEH MPUMEHSTH
dyHIaMeHTanbHblE M TNPUKIaJAHbBIE 3HAHUS B oOmactu
OMOTEXHOJIOTUH JJIsl PELICHUS MPAKTUYECKUX 33134

«XOPOIIIO» OIIK-6 Nwmeer XOPOUIHA YpOBEHb 3HAaHUH, MIPOCIICKHBACT

(70 - 84 6amnos) MEXTHCIUATUITMHAPHBIC CBsI3U. [IpUMEHseT Ha MPAKTUKE MOTyYCHHBIC
3HaHUS

I1K-3 Nmeer xopomuii ypoOBEHb 3HAaHHW II0 IIPEIAMETY, AHAIU3UPYET

MEKAUCIHUIUTMHAPHBIE CBSI3U. [IpOBOJMT MEHE/DKMEHT KadecTBa
OMOTEXHOJIOTUYECKON MPOTYKIIMU
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OIIK-1 HNMmeer nocTaro4yHbIi  ypOBEHb TEOPETUYECKUMX 3HAHUU IO
mucuuiuinHe.  CrnocoOeH  mpuUMEHSATh  (pyHIaMeHTaJbHblE U
NPUKIAJHbIE 3HAHUS B OONAacTH OMOTEXHOJOTMU JJISl PEIeHUs
MPAKTUYECKUX 3a7a4

«YAOBJICTBOPHUTCIBHO»

(50 - 69 Gamon) OIIK-6 Nwmeer 0a30BbIii YPOBEHb 3HAHUH, IIPOCIIEKUBAET
MEXKTUCIUIUTMHAPHBIC CBSI3U. [IpUMEHSIeT Ha MPAKTHKE MOJTyUYCHHbBIS
3HaHUS

IIK-3 HNmeer mocrarouHblii ypoBEeHb 3HaHMK 10 TpenMery. [IpoBomut
MEHE/DKMEHT Ka4eCTBa OMOTEXHOJIOTUIECKOW POy KITHH
OIIK-1 He wmeer TeopeTWYyecKMX 3HAHWK IO JUCHUIUIMHE, HE

MPOCIEKUBACT  MEKIUCIUIUIMHApHBIE CB3HM. He crnocoben
NPUMEHSITh (DyHIaMEHTalbHbIE M MPHUKIAIHBIE 3HAHUSA B OOJACTH
OMOTEXHOJIOTUY JJIsl PELICHUS MPAKTUYECKUX 33134

«CHEYAOBJICTBOPUTECIILHO)

OIIK-6 NmMeer  HHM3KHMHA  ypOBeHb  3HAHWK, HE  IPOCJICIKHUBACT
(menee 50 6amoB)

MCKIUCHUIITIMHAPHBIEC  CBA3H. He INPpUMEHACT Ha  IPAKTHKC
IMOJIy4YCHHBIC 3HAHUA

I1K-3 NMeer HU3KHMM ypOBEHb 3HAHUW II0 NPEAMETY, HE aHAJIU3UPYET
MEKIUCLUIITIMHAPHBIC CBSA3U

5. Metoanueckue yKkazaHus JJisi 00y4al0NUXCsl IO OCBOCHHM IO IMCIUIIMHBI (MOXYJIA)

5.1 Meronuueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIlMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUYECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALIMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TeXHUYECKOE oOOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» CONEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM [IOMOJIHUTEIbHOU
JIUTEPATYPBL;

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

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

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

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



KoHCHeKT JIeKnu JOKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU 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 HU3AAHUS HCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), 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:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIro IlJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMy 1O OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LETbi0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTAaBICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIOIB30BAHUS HATNISAIHBIX MOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepUaa;

- PallMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKME€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCHUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHUECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: O00bheM (ONMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOIIb30BaHHE
BO3MO)XHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:
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- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Topnenxko B. A., Kyry3osa H. M., Ilatyanna C. K. HaydHple OCHOBBI OMOTEXHOJOTHH : y4eOHOE
nocobwue, I. Hanorexnonoruu B 6uonorun. - Mocksa: [Ipometeit, 2013. - 262 c. - Tekcr : 3neKTpOHHBIH //
ObC «YHUBEPCUTETCKAS OmoOImoTeKa OHJTAITHY [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=240486

2. Antunosa JI. B., [IBopsaunoBa O. II. OcHOBBI OMOTEXHOJOTHH MEPEPadOTKH CEITbCKOXO3SHCTBEHHON

npoayKuuu : YdyeOHoe H00061/1ue JUIs1 BY30B. - IIep. U A0I; 2-€ u3f.. - Mocksa: FOpaiit, 2020. - 204 c. - Tekcr
: anexkrponHHbii // OBC «KOPAUT» [caiiT]. - URL: https://urait.ru/bcode/449265

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Oeopeuxuit 1. C., JBopeuxuii C. U., Ilemkoa E. B., TemunoB M. C., Akymuaua E. . OcHoOBBI
OMOTEXHOJIOTUM MUKpOBOAOpOchel : ydeOHoe mocobue. - TamOoB: TaMOOBCKHII TOCYIapCTBEHHBIN
texuuueckuii yauepcurer (TI'TY), 2015. - 82 c. - Teker : snexkrponnslid / ObC «YHHBepcUTETCKas
oubnuoTeka onmaitly» [caidt]. - URL: http://biblioclub.ru/index.php?page=book&id=444691

2. EropoBa T.A., Kinynosa C.M., )KuByxuna E.A. OcHoBBI OnoTeXHOJOTHH : Y4eb. mocoOue i By30B. -
M.: Akanemus, 2003. - 208 c.

3. Kaitmnbaena, I". K., Maxaraesa, XK. b., McabexoBa, M. C., Typnanosa, P. M. OcHOBbI OMOTEXHOJIOTHH :

Kypc Jekuuid. - Becb cpok oxpanbsl aBTopckoro rnpasa; OcHOBBI OuoTexHonoruu. - Anmarsl: Hyp-ITpuHT,
2016. - 57 c. - Tekcer : sanexrponnsiit // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/67114.html

4. Ilpocexos, A. 0., Kpurep, O. B., Munentsea, 1. C., babuu, O. O. OCHOBBI OMOTEXHOJIOTHH : Y4eOHOE
nmocobue. - Bech cpok oxpansl aBTOpckoro npasa; OcHOBBI OuoTexHonoruu. - KemepoBo: KemepoBckuit
TEXHOJIOTUUECKUH MHCTUTYT MHINEBOW MpombIiieHHOCTH, 2015. - 214 c. - Tekct : amekrponHsIit // [IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/61271.html

5. Cupotrkun A. C., XykoBa B. b. Teopernueckue OCHOBBI OMOTEXHOJOTHH : y4€OHO-METOAUYECKOE
nocobue. - Kazanb: Kazanckuii HaydHO-MCCIeNOBaTebCKUN TexHoMornueckuii yausepcurer (KHUTY),
2010. - 87 c. - Tekct : anexrponnbii // DbC «YHuBepcurerckas Ombmmoreka owisaita» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=270560

6. Typamepa, C. K., Opazosa, C. b., Bamuxanopa, I. XK. VYueOGHo-meToamueckoe mnocobOue s
CaMOCTOSITENIbHOM paboThl CTyaeHTOB 1o aucuumiiuHe «OCHOBbI OHMOTEXHOJOTHMH. buOTeXHOIOTrHs
pactenuit». - 2024-05-23; Y4ueOHO-METOMUYECKOE MOCOOUE MIJIi CAaMOCTOATENIbHONH paOOThl CTYIEHTOB TIO

mucturinHe «OCHOBBI 0. - Anmatsl: Kazaxckuii HallmoHaIBHBIM YHUBEpCUTET UM. anb-Dapadu, 2014. - 260
c. - Texct : anexrponnsiii / IPR BOOKS [caiiT]. - URL: http://www.iprbookshop.ru/58722.html

6.3 VHbpIe NICTOUHMKMU:

1. Knaccuueckas u MmonekyisipHast 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 CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE 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

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

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

4. Web of Science: momureMmarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0asa
nauubixX . — URL: https://apps.weboftknowledge.com

5. ApXMB Hay4HBIX JKypHAJIOB 3apyOexHbIX n3narenscTB. — URL: https://arch.neicon.ru
6. Hayunas snexrponnas oubnunoreka «KubepJlennnakay. — URL: https://cyberleninka.ru
7. Hayunast snexrponHas 6ubmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas onextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3HaHus. — URL:
https://www.monographies.ru

9. IMnardopma Springer Link. — URL: https://link.springer.com

10. Ilpesunentckas 6ubnmoreka umenn b.H. Enpumaa. — URL: https://www.prlib.ru
11. Poccwmiickas rocynapctBenHas o6uomuoreka. — URL: https://www.rsl.ru

12. Poccuiickas HarmonanpHasi oudnuoreka. — URL: http://nlr.ru

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

14. ®enepanbubrit noptan «Poccuiickoe obpazoBanue». — URL: https://www.edu.ru
15. OBC «YnuBepcurerckas oubnuoreka onnaitn» . — URL: http://www.biblioclub.ru

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

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

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpenomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM

MYJIBTUMEIMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



