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1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).

1.1 lleab ocBOeHUS AUCHUILINHBI.

Heabio mnpenogaBaemMoil AuCHMILUIUHBL «BBegeHne B OHOTEXHOJOTHIO»  SBIISETCS
YCBOCHHE OOYYaAIOIUMUCS 3HAHUNH O OHMOTEXHOJOTMH KAaK O COBPEMEHHOW KOMIUIEKCHOU
o0yacTu JEesATENIbHOCTH, B KOTOPOl HOBbIE METOJbI COBPEMEHHOW TI'€HETHUKH, MOJIEKYJISPHOMI
Ononoru  OOBEIMHEHBI C  YCTOSIBIICHCS TMPAKTUKONH  TPAJUIMOHHBIX  OMOJOTHYECKHX
TEXHOJIOTHH, a Takke QopMupoBaHue 0a30BBIX 3HAHMK B o00JacTu oOIIeH OuoyorHH,
HEOOXOUMBIX JIJISi OCBOSHUS 00IIenpodecCHOHAIBHBIX JUCIUILTHH.

1.2 3agauu TMCHUILIHHEI.

3amavyamMy TUCHUIUIMHEI « BBeneHre B OMOTEXHOIOTHION:
cOopMHpOBATH y CTYACHTOB:

COBpPEMEHHBIC TMpEACTaBICHUSI 00 OCHOBaX OHMOTEXHOJOTMHM W TEHHOW WHXCHEPHH,
HaHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOTO MOJICITUPOBAHMS

CIIOCOOHOCTH MCIOJIH30BATh METO/IBI 1 BO3MOXXHOCTH T€HHOH M KIIETOUHOW WHKEHEPUU;

CIIOCOOHOCTh ~ OPHUCHTHPOBATHCSI B COBPEMCHHBIX  HANpPaBICHHAX W METOJaX
OHMOTEXHOJIOTHH;
CIIOCOOHOCTh ~ OIICHMBAaTh OHMOOE30IACHOCTh HPOJAYKTOB OHOTEXHOJOTHUECKUX U

OMOMEMIIMHCKUX TTPOU3BOJICTB
MIPUMEHEHHE 3HaHUS 0 OMOTEXHOJIOTUY MPU U3YUYEHUU CHEIUATbHBIX AUCHHUIUINH;
Pa3BUTh HABBIKM NMPUMEHEHHMS TOJYYCHHBIX 3HAHUW B PaAlMOHAIBHOM HCIOJb30BAHUU
IPUPOJIHBIX PECYPCOB U OXPAHE OKPYKAIOILEN CPE/IbL;

1.3 MecTo AUCHUIJIMHBI(MOY 1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Kypc «BBenenue B OHMOTEXHOJNOTHIO» OTHOCUTCS K ©Oa3oBod wyactu brnoka 1
" Mucuurauael (MOAyu)" y4eOHOro IiaHa

Jlis ocBoeHHS JAaHHOTO Kypca HEOOXOAWMbI 0a30BbIe 3HAHHS, KOTOPBIE CTYIIEHTHI
JIOJDKHBI TIONYYUTh 1O OWOXUMHUHU, MOJEKYISIPHOW OHOJIOTHH, MHUKPOOMOJIOTHH, TE€HETHKE,
9KOJIOTHH, (PU3UOJIOTUM PACTeHMH. 3HAHMS, MOJy4daemble MO JAaHHOW TUCIUIUIMHE, SBISIOTCS
OCHOBOM I JTaJbHEUIIEr0 M3yYeHUsS] KYpCOB TEXHMUYECKOW MHUKPOOMOJIOTUH, OMOMETUITMHEI,
HOBEHINIMX HAMpaBJICHUNH U METOJOB OMOTEXHOJOTHH, CIEIKYPCOB MO MOJIEKYISPHON T'eHETHKE,
KJIETOYHOW M TEHETHYECKON WHXXEHEepUH, OM00e30MacHOCTH, TEXHHYECKOW OMOIHEpPreTHKeE,
9KOJIOTUYECKOU OMOTEXHOJIOTHUH, JKOJIOTUYECKOU onopusukwy, palMOHANIBHOTO
MIPUPOIOTIONB30BAHMS, OUOTIOBPEXKICHUM MPOMBIIIJIEHHBIX MaTEPUATIOB U U3CIIHMN.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pPe3y/JIbTATAMH OCBOEHHS 00pa30BaTe/JbHOM IPOrpaMMBbl.

[TnanupyemMbIMH pe3ynbTaTaMd OOYYEHUs MO JUCLUIUIMHE, SBJSIOTCS 3HAHMS, YMEHHS,
BJIQJICHUSA W/WIM OIBIT JEATEJIbHOCTH, XapaKTepU3YIOUIME 3Tanbl/ypoBHH (OpMHUpPOBAHUS
KOMIIETEHIIMH M 00ecleuyMBarolie JOCTHKEHHE IIJIaHUPYEMBIX pe3yJbTaTOB OCBOEHUS
o0pa3oBaTesbHOI NnporpaMMsl B 1eioM. [lepeuens komneTeHuui, opMUPYEMBIX B pe3yibTaTe
U3y4eHHs] TUCLUIUIMHBL, IPUBEEH B Ta0IuLe

Ne | Unpekc Conepxanre B pe3ynbrate n3yueHus: yaeOHON AUCIUTIIHBI
I | KOMIIET KOMITETEHIHU 00yJaroImuecs JOKHBI
EHIIAN (vt ee 9acTH) 3HATh yMETh BIAJETh
1 OIIK CIIOCOOHOCTBIO - OCHOBBI BECTH IIOUCK METOJIaMH
11 PUMEHSTH COBPEMEHHOM MPOIYLIEHTOB KYJbTUBHUPOB
COBPEMCHHBIE OMOTEXHOJIOTUH, OMOJIOTUYECKU aHUs KJIETOK
Npe/IcTaBNeHns 06 TEHHOW U KJIETOYHOM AKTHUBHBIX MHUKPOOPTaH!
OCHOBAX WHXEHEepUH BEIIIECTB, 3MOB U
- COBPEMECHHBIC KYJIbTHBUPOBATh B | PACTCHHH B




OMOTEXHOJIOTMYECKUX | TPEACTaBICHUS 00 71a00paTOPHBIX U | J1a0OPATOPHEI
U OMOMEIULIUHCKUX OCHOBax IMOJIYITPOMBIIIJICHH X YCJIIOBUSIX,
MIPOU3BOJICTB, TEHHOM OUOTEXHOJIOTUH U BIX YCIIOBHSIX METOIaMA
MHIKCHEPHH, T€HHOW MH)XCHEPUH, | MHUKPOOPTAHU3MBI- | TPOMBIILICH
HAHOGHOTEXHOIOTHH, HAaHOOMOTEXHOIOTHA POIYIECHTHI HOTO
MOJIEKYJISPHOTO , MOJIEKYJISIPHOTO KYJIbTUBHPOB
MOJICTTUPOBAHUS aHus
MOJICTTUPOBAHUS
MHUKpPOOpPTaHu
3MOB
I1K-5 TOTOBHOCTBIO OCHOBBI HCIIOJIL30BaTh HaBBIKAMH
HCIIOJIB30BaTh JIOKYMEHTAIUH TI0 HOPMATUBHBIC OLIEHKH
HOPMATUBHBIC OopraHu3aIuu 1 JIOKYMEHTBHI, ouobe3omnacH
JOKyMEHTHI, TEXHUKE OTIPEICTISIONIUE 0CTH
oTIpeeNsione ; 0€e30IacHOCTH OpraHU3aIMIo U 61'IpOI[y1<T0B
HOTEXHOJIOTHYECKHU TEXHUK HOTEXHOJIOT
OPraHU3AIIHIO K OTEXHOJIOTNYIEC e y OTEXHOJIO0
TeXHHKY X pabOT; OCHOBHBIC 0e30MacHOCTH AYECKUX U
KPUTEPUU OLICHKH paboT; OLICHUBATh | OMOMEIUITNH
0e30macHOCTH padoT,
5 0nobe30nacHOCTH 0rno0e30nacHOCTh CKUX
CIIOCOOHOCTRIO IPOIYKTOB MIPOJYKTOB MIPOU3BOJICTB
OLICHUBATE OMOTEXHOJIOTHUECKH | OMOTEXHOIIOTHYECK
0100€e301I1acHOCTD XU X ’
IPOAYKTOB OMOMEIUIIMHCKAX OHOMEIUIINHCKAX
OMOTEXHOJIOTHYECKUX IPOU3BOJICTB IPOU3BOJICTB
A OMOMEIUIIMHCKIX
MIPOU3BOJICTB

2. CTpyKkTypa U coaep:KaHue TUCHUILINHBI

2.1 PacnpeaesieHue TPyA0eMKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OO6mas Tpyno€MKOCTh AUCIMILIUHBI COCTaBIsAeT 2 3auéTHble enuHulbl (72 4vaca), UX

pacnpeaciicHue 1o Buiam pa60T MMpEACTaBJICHO B Ta6n1/1ue

Bug yue6Hoi paboTh Bceero | Cemectpsl
(dacer)
qacoB | 8
KonTtakTHas padora, B TOM YucJjie: =
AyauTopHbIe 3aHATHS (BCEro) 26 26 -
3aHATHS JEKIUOHHOIO TUIIA 10 10 -
3aHATUS CEMUHAPCKOro TUIA (CeMUHApbI, IPaKTUYeCKue 3auATus) | 14 14 -
JlaBoparopHble 3aHATHS - — -
HNnas koHTaKkTHas padora:
Kontpons camocrosarensHoit padotsr (KCP) 2 2 -
[Tpomexxyrounas arrecrauus (MKP) 0,2 0,2 -
CamocrosiTesibHasi paboTa, B TOM 4ucJjie
Kypcosas paboma - - -
IIpopabomxka yuebHnozo (meopemuueckoco) mamepuana 6 6 -
Buvinonnenue unousudyanvHulx 3a0anull (no02omoeka coodueHull, 10 10 )
npezenmayuii)
Pegepam - - -




[ToaroToBka K TEKyIieMy KOHTPOJIIO 298 | 298 |-

KourtpoJn:

[ToaroroBka K ’K3amMeHy - -

OO0mas Tpya10eMKOCTh yac. 72 72 -
B TOM YHCJIe KOHTaKTHas padora | 26,2 | 26,2 -
3a4. e/l. 2 2

2.2 CTpyKTYypa IMCHUIUIMHBI:

Pacrnipenenenuie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pa3nens! aucuumniuHel, u3ydyaeMele B 8§ cemectpe (ouras ¢hopma)

KomnuyecTBo yacoB
Bneayn
Ne | HaumeHoBaHue pasienos AyauropHas pa6oTa HTOpHa
Bcero |
pabora
JI I13 JIP CPC
Paznen 1. buorexnonorus
1 -COYETaHHE OHOJIOTUYECKHX n|4g 9 59
WH)XXEHEpHBIX HayK. buorexnomorus u | ' '
OHMOdKOHOMHKA
9 Paznen 2. OcHoBsnl | 16 9 4 10
OMOTEXHOJIOTHYECKOTO ITPOU3BOICTBA
Paznen 3. Muxkpobuonorndeckoe | 16
3 | mpou3BoOJACTBO OCIKOB, (PEPMEHTOB H 2 4 10
OMOJIOTHMYECKH aKTHBHBIX BEILIECTB
Paznen 4. CoBpemeHnHble MeToanl | 14
4 CO3aHHS TIPOMBIINUICHHBIX INTAMMOB — 5 9 10
MPOIYIEHTOB. MPUMEHEHHE METOJIOB
TeHHOW WH)XCHEPUH B OMOTEXHOJIOTUN
5 Paznen 5. buorexHonorus pacrenuil u | 14 2 5 10
JKUBOTHBIX
6 Pazmen 6. OG630p  mpoiaeHHOTO | 2 5
MaTepuaia v MpoBeJeHUe 3aueTa
Hmoezo no oucyunaune: 10 14 - 458
JI-nexuuu, 113 mpakTudeckue (CEMHUHAPCKUE) 3aHATHUS
2.3 Copaep:xanue pa3iesoB (TeM) TUCHUILIUHBI:
2.3.1 3aHATHSA JeKIIMOHHOI'0 THIIA.
No Dopma
HamMeHnoBaHue |.
hasnena (tembi) Coneprkanue pazzaena (TeMbl) FeKYIIEero
KOHTPOJIS
112 3 4
1 |Pasnmen 1.|buotexnonorus. Onpenenenue noustus. OCHOBHBIE 3a]a4H. VYcrHbIM
buorexnomorus |bnoTexHoa0rusa U MEIUITNHA. OIpocC
-coueTaHue BroTexHOIOrus U CelIbCKOE X03SHUCTRO.
OMOJIOTMYeCKHX | BHOTEXHOIOTHS ¥ IMUIIEBas IPOMBIIUICHHOCTD.
U WHXEHEPHBIX| BHOTEeXHOIOTHS U XUMUYeCKasi MPOMBIIIUIEHHOCTb.




HayK. TexHuueckast OMO3HEPreTUKA.
buorexnonorus [buoreorexHonorusi.
u Dkonoruyeckast OMOTEXHOIOTHSL.
O6uoskoHoMuKa |[IepcreKTUBbI  MCMOJIB30BAaHUS  MUKPOOMOJIOTMYECKUX  METOJIOB
OYMCTKHU OKPYKAOLIEH CPEJIbI.
bruokoHBepcHst 0TXOH0B.
Paznen 2./OcHOBHasT CcXeMa H  KOMIIOHEHTHI  OHMOTEXHOJOTUYECKOTO|Y CTHBIM
OcHoBbI MIPOU3BO/JICTBA. ompoc,
6uoTexnonorny |OcobeHHOCTH OHOTEXHOIOrnYeCKUX npoueccos. [lonpasnenenne 10|icq ok
€CKOT0 HPH3HAKY LENEBOrO IPOJYKTA. nym
npou3BojacTBa |buomornyeckuit  areHT.  MHKpOOpraHusMbl  —  TPOJYLIEHTHI
OMOJIOrMYeCKH aKTUBHBIX BEIIECTB B OMOTEXHOJIOTHH.
@depmeHTanMs, WM KyJIbTHUBUPOBAaHHWE — OCHOBHAs  CTaJus
OMOTEXHOJIOIMYECKOTO MPON3BOCTBA.
Beinenenue, 04MCTKa U OJATOTOBKA TOBAPHBIX (pOpM IpenapaTos.
OcHOBHBIE TPUHIIUITBI MUKPOOHOIOTHUECKON TEXHOJIOTHH.
brotexHonornyeckne MpoLecchl W amnmaparbl NEpUOIUYECKOTO U
HENPEPBHIBHOTO KYJILTUBUPOBAHHUS.
Muxkpobuonoruveckast TpanchopMarysi OpraHndeCKUX COCTUHECHUH.
MuxkpoOuonoruyeckasi Tpanchopmaiys yrieBo10B.
Metanorennble Oaktepun. OOmmias xapakTepucThka. MeTaboau3m
METaHOTCHHBIX OaKTepHil.
TexHonorust mpou3BojacTBAa Ouoraza. MukpoOHBIE COOOIIECTBa,
Yy4acCTBYIOIIHE B MPOIIECCe TPOU3BOJICTBA METaHA.
Pasznen 3.|TexHonorus IIPOU3BOJCTBA KOpPMOBOT'O Oenka|Y cTHBIN
MukpoOunosoru |MUKpOOHOIOTHYECKIMHI METOIAMHU. orpoc
4ecKoe [TpuHIMNMaTbHAS TEXHOJOTHYECKAs CXeMa MPOU3BOICTBA KOPMOBOM
MPOU3BOJICTBO |Onomacchl. CrIpbe 71 MPOU3BOACTBA KOPMOBOIO OelKa.
0eJKoB, TexHomorus IIPOU3BOJCTBA KOPMOBOM OroMacchl Ha
(GepMeHTOB M |yIJIEBOIOPOIHOM CBIPBE.
ouonornuecku |[lomydeHre KOpPMOBOro MUKPOOHOTO O€jIKa Ha HU3IIKX CIIUPTaXx.
aKTUBHBIX TexHoNOrMsI TPOM3BOJCTBA KOPMOBOTrO Oeflka Ha THAPOIM3aTax
BELIECTB PaCTUTEILHOTO CHIPHSL.

TexHoMorHs MPOU3BOJICTBA MUKPOOHBIX JIUTTUIOB.

[lepcniekTUBBI HMCTOJMB30BAaHUS METAHOTPO(PHBIX U  BOJOPOJIHBIX
OakTepuil B KauecTBe MPOIYIIEHTOB KOPMOBOTO OemKa.
buorexnonornueckne METO/IbI oborareHust
pacteHueBojcTBa OenkoM. TBeprodazHas hepMeHTALIHS.
[TepcnexkTuBBI MPON3BOICTBA MUIIEBOTO Oenka. [IpoaymenTsl. Coiphe.
MukpoOnoIoruyecKkoe Mporu3BOICTBO AHTUOMOTUKOB. [IpoayIIeHTHI.
TexHon0rus NOJIy4eHUsE KOPMOBOTO TETPALIMKIINHA.

OTXO0I0B

Muxkpobronoruueckoe  MPOU3BOACTBO  OPraHMYECKUX  KHCJOT.
I'myOuHHOE W  TOBEPXHOCTHOE  KynbTUBHpoBaHHE.  ChbIpbe.
IIponyneHTsl.

MuxkpoOunosornyeckoe Mporu3BOCTBO BUTAMUHOB.
Muxkpobuonoruueckoe MpOU3BOACTBO BUTaMHMHOB B2 u  BIl2.
Hcnonp3oBaHue B MEIUIIMHE U C/X.

Mukpo6rosoruueckoe Mponu3BoICTBO KAPOTUHOB.

[Tpon3BOICTBO MUKPOOHBIX MOJIMCAXAPUIOB.

[Tony4yenus 6akTepraIbHBIX SHTOMOIIATOTCHHBIX OMONpEenapaTos.
TexHonorust noy4eHus rpuOHBIX S HTOMOIIATOT€HHBIX MPEerapaToB.
TexHoorust MoNy4eHusi BUPYCHBIX SHTOMOINIATOTEHHBIX MPENnapaToB




Pasnen 4./Co3nanue MHUKPOOHBIX LITAMMOB-IIPOAYLIEHTOB MeToAaMH|Y CTHBIN
CoBpe-MCHHBIC |TCHETHICCKON HHKCHEpHH. DEPMEHTHI, HCIIONB3yeMbIe ISt CO3MaHMUS jompoc
METO/BI CO-[pEKOMOMHAHTHBIX MOJICKYI.
31aHUA Ucrounukn [JHK 1ns  kinoHupoBanHus. MeToabl  MOJy4eHUS
MIPOMBIII- WHJUBU]IyaJIbHBIX T€HOB.
JIEHHBIX Mertonpl Boccoenunenus ¢pparmentos JJHK.
LITaMMOB —Bekropubie wmonekyiabl JIHK. bBakrepuanenele mnnazmMuasl. R-
MPOAYLIEHTOB. |MJIA3MHJIbl KAK BEKTOPHI.
npu-meHenue |Knerounas wHXKeHepus. BO3MOXHOCTH CO3laHUS MHKPOOHBIX
METOJIOB ITAMMOB-TIPOJIYLIEHTOB CJIMSIHUEM MPOTOILJIACTOB.
TCHHOU MMMOOHMIIN30BaHHBIC CHCTCMBI. Omnpenenenue MTOHSATHUS.
umwxeHepun  B|IIpemMyrmiecTBa UCNOIB30BaHUS B IPOMBIIIIJIEHHOM MPOU3BOJICTBE.
6uotexnonoruu [Hocurenu nist tMMoOmin3anuu GepMEeHTOB U KIETOK.
MeTtoapl UMMOOMIH3aIIK (DEPMEHTOB U KIIETOK.
MMMOOHMIIM30BAaHHBIC  KJICTKH. Hcmonp30BaHue B~ CHHTE3E
OMOJOrHYeCKH AaKTHBHBIX BEIIECTB M CHUCTEMAax OMOJIOTMYECKOU
ounctku. [IpenMyliecTBa 1Mo CpaBHEHUIO C WMMOOMIM30BAaHHBIMU
dbepMeHTaMu.
[Tpou3BOJACTBO TIIOKO30-(PPYKTO3HBIX CHUPOMOB M (PYKTO3BI C
IMOMOIIBI0 UMMOOMIIN30BAHHEIX CHCTEM.
NMMOOMIM30BaHHBIE CHUCTEMBI B IMPOM3BOJICTBE L-aMHHOKHUCIOT H
OpraHUYECKUX KHUCIIOT.
Hcrnonp3oBaHMEe WMMOOWIM30BAaHHBIX CHCTEM B IPOM3BOJICTBE
MOJIYCUHTETUYECKUX aHTUOUOTHKOB.
Hcnonp3oBanue HMMMOOMIIM30BAHHBIX CHCTEM B MEIMIIMHE.
HNmmyHODEepMEeHTHBIN aHATIH3.
Hcnonp30BaHue HMMMOOHIM30BAHHBIX CHCTEM IS aHAIUTHYECKHX
neneii. [lonsatue o omonerekiuu. Co3ganue OMOJaTINKOB.
[ToHsiTHE O CBEPXCHUHTE3E METAOOIUTOB, MUKPOOHOW KIICTKOM.
[Tomyuenue CTEPOUTHBIX TOPMOHOB c ITOMOIIILIO
MuKpoOuonoruueckoit Tpanchopmanuu. IlpenmymiectBa mepen
XHUMUYECKHM CHHTE30M
Pazgen 5.|PactuTenpHas KJIeTKa Kak OOBEKT OWOTEXHOJOTMH. MeToabl|Y CTHEIN
buorexHonorus [KynbTUBUPOBAHUS PACTUTENBHBIX KIETOK. ompoc
pacTeHui u|lcnonb30BaHue CYCIEH3UOHHBIX KYJIbTYpP PACTUTEIBHBIX KIETOK IS
JKHBOTHBIX MOJTY4eHUSI OMOJIOTMUECKH aKTUBHBIX BEIIECTB.

I'eHeTnyeckass WH)XKEHEPUS PACTUTENBHBIX KIETOK. BeKTOpsI
T€HETUYECKOM KOHCTPYUPOBAHUU TPAHCTEHHBIX PACTEHHM.
[TpoTomnacTel pacTUTENbHBIX KJIETOK KaK OOBEKT OMOJIOrHYECKOro
KOHCTpyHpoBaHus. [lonyyeHue npoTomniacTos.

['mbpuau3anys coMaTHUECKuX KIETOK pacTeHui. IlepcrekTussbl.
KitonansHOE MUKpOpa3smMHOKeHHe pacTeHnid. Mertonsl. Llemnn.
[Tonydenne  Oe3BUpPYCHBIX  (GOpM  pacTeHMH C  IOMOLUIbIO
MUKPOKJIOHAJIBHOTO Pa3MHOXKEHHUSI.

ITprMeps! oTy4eHNs U UCTIBITAHUS TPAHCTEHHBIX PACTEHUM.
Bo3smoxkHocT  TpaHchopManuu  KJIETOK JKUBOTHBIX  METOJAMHU
TE€HETUUYECKON MHKEeHEepHH. [lepcrieKTHBBI TeHOTEPaINH.
ComaTnueckasi THOpUIN3aIusl )KUBOTHBIX KJIETOK.

['uGpuaOMBl — MPOYLEHTHl MOHOKJIOHAJIBHBIX aHTHUTEN. MeToabl
MOJTYYCHUS] THOPUIIOM.

Co3lanue TpPAaHCI€HHBIX JKMBOTHBIX MPSMOM MHUKPOMHBEKLHEN
YYXKE€POAHOI0 TeHETUYECKOT0 MaTepraia B 3apOJIbIIIEBYIO KIIETKY.

B




[lepcnekTUBBI CO3/TaHUS U UCTIONB30BAHUS TPAHCTEHHBIX KUBOTHBIX.
OMOpHOHaTbHBIE CTBOJIOBBIE KJIETKH KaK OCHOBA KJIETOYHOM Tepanuu

2.3.2 IlpakTuyecKkue (ceMUHAPCKUE) 3aHATHS

Ne HaumeHnoBaHnue HaumeHOBaHHe CEMHMHAPCKUX dopma
n/n | Pa3aena (Tembl) 3aHATHH TeKYyIIero
KOHTPOJIsI
3anamue 1. Tlombop M ceneKuMsl MITAMMOB-
MPOJYLIEHTOB B OmorexHosjoruu. lloHsatue o
TEXHOJIOTHIHOCTH mITaMma.
NHaynupoBaHHbIA MyTareHe3 U CTyIeHYaTbIi
oTOOp KaKk MeETOJ CO3JaHus IITaMMa-
Paznen 2. Octopp | LPOAYHEHTE.
1 51O TEX HOLOLHIECKOLO Coznanue MHUKPOOHBIX HITaMMOBV- Komnoksuym
MPOAYLIEHTOB ~ MeToJaMu  TeHetuueckout | Nel Ne2
MIPOU3BOJICTBA
UHXeHepuu. DepMEeHTBhI, HUCIOJIb3yEMbIC NS
CO3/TaHUS PEKOMOMHAHTHBIX MOJICKYJT
3ansmue 2. OcCHOBHEBIE cTaguu
OMOTEXHOJIOTHYECKOTO TPOU3BOICTBA.
[ToaroroBka mramMMma-nmpoAyLUEHTa U ChIPbS B
OMOTEXHOJIOTHYECKOM MPOU3BOJICTBE.
Paznen 3. | 3anamue 3. MukpoOHOE MPOU3BOJCTBO
MukpoOHOIOTHYECKOE OCIIKOB, CBSI3b C OMOPKOHOMHKOM.

2 MPOU3BOJICTBO 0enkoB, | 3anamue 4. MuxkpobHoe mpousBoiacTBO | KommokBuym
(dbepMeHTOB 1 | hepMEeHTOB, CBS3b C OMOIKOHOMHKOM No3 No4
OMOJIOTMYECKH AaKTHBHBIX
BCIIECTB
Paznen 4. CoBpemennsble | 3auamue 5. IHAynuupoBaHHBII MyTareHes u
METOBI CO3J]aHUA | CTYNIEHYaThli OTOOp Kak METOJA CO3JaHHS

; MPOMBILIEHHBIX MITAMMOB | IITaMMa-IIPOAYyILIEHTA. Komoksiywm
- npoayneHToB. | [Tomyuenue MUKPOOPTaHU3MOB | Nos
MIPUMEHEHHE METO/IOB | IPOYLICHTOB MHCYJIMHA METOdaMH
FEHHOW  WHXXEHEPUU B | TCHETUYECKON MHKEHEPHUH.

OMOTEXHOJIOTHH
3auamue 6. KynbTUBUpOBaHHE  KIIETOK
4 Pasgen 5. buorexHomorus | BhICHINX JKMBOTHBIX. Ucnonws3zoBanue | KomnokBuym
pacTeHUN 1 KUBOTHBIX KYJIBTYp JKMBOTHBIX KJICTOK B | Ne6
OHMOTEXHOJIOTHHU.
Pasznen 6. 00630p | 3anamue 7 OG30p MPOUIEHHOTO MaTepHaIa KoIOKBH
5 MPOMIEHHOT0 MaTepuania u No7 ™

ITPOBCACHUC 3a4€CTa

2.3.3 JIaGopaTopHbIe 3aHATHS.
JIaGopaTopHble 3aHATHS — HE PEAYCMOTPEHBI

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBbIX padoT (IIPOEKTOB)
KypcoBble paboTbl — He NPpeyCMOTPEHbI

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0eceyeHus AJIs1 CAaMOCTOSATeIbHOH padoThl
00y4aIMUXCH M0 JUCUHUILIIMHE (MOTYJII0)

Ne

Bux CPC

[Tepeuenp y4eOHO-METOAMUECKOTO OOECTIeYeHUs AUCHUIUIMHBI 110
BBINIOJTHEHUIO CAMOCTOSTEIbHONU padOThI




1 |2

3

IToaroroska
YCTHOMY
KOJIJIOKBUYMY,

Kk | CTO 4.2-07-2012 Cucrema MeHEIXMEHTAa KauecTBa.

orpocy, | TpeOoBaHUsI K TMOCTPOCHHIO, H3IOXKEHUI0O U  O0(GOPMIICHHUIO
JOKYMEHTOB y4eOHO#l nestenbHOcTH. — llepeusmanue. —
Hanucanuio pedepara | Kpacnosipck: COVY, 2014. — 60 c.

MHUKPOOHOJIOTHM U OMOTEXHOJIOTHHU. TMPOTOKOa Ne 21
utons 2017 r

Meroauueckue ykazaHHs II0 OpPraHU3alMHd CaMOCTOSTEIBHOM
paboOTBl  CTYACHTOB, YTBEpXACHHBIE Kadenpoid TI'eHETUKH,

Oo6mue

« 26 »

Y4eOHO-METOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM PadOThl 00YyYaroIUXCS U3
yycjla WMHBAIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTAMHU 370poBbsi (OB3) Moryr
NpeaoCTaBIATLCA B Q)opMax, AAlITUPOBAHHBIX K OTPaHUYCHHUAM HUX 3J0OPOBbA U BOCIPHATUA

uHpopMmanuu:

Jns muu ¢ HapyleHUusAMU 3pEHHUS:

— B IIEYaTHOU

¢dbopMe yBennYeHHBIM HMIPUGTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,
JInst L ¢ HapyIISHUSIMH CITyXa:

— B IeYaTHOH

dopme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.
JList L ¢ HapyIeHnssMHM OITOPHO-JBUIaTEIbHOTO almapara:

— B IIEYaTHOU

hopwme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,
JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA

o0ydJarouuxcsi.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.
[Tpu peanuzanum y4eOHOIl pabOTHI MO OCBOCHHIO Kypca "BBeneHne B OMOTEXHOIOTHIO"
HCIIOJIb3YIOTCSI COBPEMEHHBIE 00pa30BaTENIbHbIE TEXHOJIOTUU:

e  HGOPMAIITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUH;
® TIPOEKTHBIE METOIbI O0YUEHUS;
® lCCJeIOBaTEeNIbCKUE METO/Ibl B O0yUEHUU;
e npoOsieMHOe 00yueHue
Cemectp | Bun Hcnonb3yeMbie MHTEPaKTUBHBIE 00pa30oBaTeNbHbIE TEXHOIOTHI Kommu
3aHATHUS €CTBO
(JI, JIP, JacoB
I13)
7 113 paboTta B MaJbIX TPYIIax C IEIbI0 OOCYXJICHHS OTBETOB Ha | 6

MPEUIOKEHHBIE Ui CAaMOCTOSATENBbHOM pabOThl BOMPOCHI MO TEMeE
3aHATHSL.

KOHTPOJIMPYEMbIE MTPEroiaBaTesIeM TUCKYCCUH 110 TEMaM:

1. o6opynoBaHre MUKPOOHOIOTHYECKUX POU3BOICTB.

2. IpOU3BOJICTBO U MMPUMEHEHHE KOMOBOT'0 OelnKa.

3. Owuompemaparbl Ui TTHIEBOJICTBA W JKABOTHOBOJICTBA,
MEPCIEKTUBBI UX MPOU3BOJICTBA U IPUMEHEHHUS.

4. Ouompenaparhbl I MEepepabOTKU OTXOJ0B M OYHUCTKH CTOYHBIX
BOJ.

5. TpoW3BOJCTBA M TEXHOJOTMH, HCHOJIb3YIOUIME CIHUPTOBOE




OpoKeHue.
MOJArOTOBKA  CTyJeHTaMu  pedeparoB U MYyJbTUMEIUHHBIX
MIPE3CHTALMM 110 TEMaM:

AykcTpodHble U peryiiaTopHble MyTaHThl U buocunTe3
AHTUOMOTHKOB

AspoOHas 0OYMCTKA CTOYHBIX BOJ

AdpoOHBIE METOIBI OYHUCTKH MPOMBIIIJICHHBIX WU OBITOBBIX
CTOKOB

bakrtepuasibHOE  BBINIENIAYMBAHHE METAJUIOB U3 pyd H
KOHILIEHTPaTOB

brob6e3omacHOCTh B OMOTEXHOJIOTUN

buoreorexHonorusi.

buorepounuast

buoperpananus KceHOOMOTHKOB.

BbunonHcexTUIU AL

buonoruueckue ynoOpeHus

buoirtoMHUHECHEHTHBIN MUKPOAHAIIN3

buomeraHoreHes: Hay4YHbIE€ OCHOBBI, MH)KCHEPHAsI peain3alius
npoiecca

buocuntes pepmeHToB. DEPMEHTHBIE CEHCOPBI
buorexHonornueckue MeETobl MOHHMTOPUHIA OKpYKaroulen
cpenpl.

bruorexHonornueckoe noiayyeHne aMMuHOKHUCIIOT
buoTexHoorus 3auMThl OKPYKAOIIEN CPEBI.

buorexHonorus u MeauIMHa.

buotexHosorus u nuiieBas MpOMbIIIIEHHOCTb.
broTexHOJIOrus U CeNbCKOE X034MCTBO.

buotexHosorus U XuMu4ecKas MpOMbIIIIEHHOCTb.
brorexHoorus n3BieyeHus MOJIE3HbIX BEIIECTB U3 OTXO/0B.
buorexnonorus nomydeHus 6emka OJHOKIECTOUHBIX.
brorexHoIOrus MoNMy4YeHus: SKCTPALEIUTIONAPHBIX YIJIEBOJIOB.
broTexHoI0rn4eckrue MUKpOYHIIbI.

['ennas Tepanus cerogHs U 3aBTpa.

JerpagaTuBHble TUIa3MHABI W OHOJIOTMYECKas Jerpajarus
KCEHOOMOTUKOB

NmMmoOunm3oBanHble (EpMEHTHI B MEAHMIIMHE, B TOHKOM
OpPraHMYeCKOM CHHTE€3€ U B MOHUTOPUHIE TOKCHUYECKHX
BEILIECTB.

WNHxeHepHasi SJH3UMOJIOTHS: 337]a4l U BO3MOKHOCTH
KionnpoBanue mMo3BOHOYHBIX: YCIIEXH U TPOOJIEMBI.

MeTto/p1 cO3AaHMs TOTYCUHTETHUECKUX aHTHOMOTHKOB.
MUKpOKIIOHAIBHOE Pa3MHOKEHNE PACTECHUI

OcCHOBHBIE TPOAYKTHI M  TPOLECCH, OCHOBAaHHbIE Ha
OMOTEXHOJIOTHH.

OcHOBHBIE CTaIUN OMOTEXHOJIOTHYECKOTO Ipolecca
[lepcnekTuBBI BBEIEHUS MHUKPOOPTAaHW3MOB B TIOIMYJISIIUN
KYJIbTUBUPYEMBIX KIIETOK.

[Tonydenne W NEPCHEKTUBBI HCMOJb30BAHUS TPAHCTEHHBIX
pacTeHuM.

[Tonydyenue u mpuMeHEHNE OPTAaHUYECKUX KUCITOT

[Tomyuenue, cmocoObl KyIbTUBUPOBAHUS W WCIOJIH30BAaHUE
M30JIMPOBAHHBIX MPOTOIIACTOB.




— IlpoMbllieHHbIE TPOLIECCHl HA OCHOBE WMMOOMIM30BAaHHBIX
dbepmMeHTOB

— Pa3Butne 6uorexnonoruu B Poccun

— PasBuTHe OMOTEXHOJOTHUHU 32 pyOEKOM

— Texuuueckast OuO’HEPreTUKA.

— Tunbl 6MOTEXHOJIOTHYECKUX areHTOB

— Tpancrennele  KMBOTHBIE W pacTeHUs B IHUIICBOU
IIPOMBILIUIEHHOCTH

— Dkojyornyeckasi OMOTEXHOJIOTUs

Hroro 6

I[HSI Jul ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMH 300POBbA NPCAYCMOTPCHA OpraHuU3aluAa
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHUEM 3JICKTpOHHOI>i IIOYTHI.

4. OueHo4YHbIE CPeCTBA AJIS TEKYHIEr0o KOHTPOJIsl YCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTalMu.

4.1 ®oHA OLIEeHOYHBIX CPEACTB /sl MPOBeIeHHs TeKYIero KOHTPOJIs.

Texymmii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS (DPOHTAIFHO HA KAKIAOM 3aHITHU JUIS
OTpeieNieHUs] TEOPETUYECKON MOJATOTOBKU K MPAKTUYECKUM paboTaM B BUJE YCTHOTO OIpOCa,
KOTOPBIN OIEHMBAETCS MO MATHOAUIBHOM IIKalie, a TAKXKE C MOMOIIBIO JOKJIAJ0B CTYJIEHTOB C
MYyJIbTUMEAUMHBIMU MPE3CHTAUSIMU U KOJJIOKBUYMOB.

IlepeyeHsb BONPOCOB /1JI1 YCTHOTO KOHTPOJISAA 3HAHMI CTY/1I€HTOB:
Tema 1: buorexnosioruss -coyeraHue OHOJOTHYECKMX W  HHKEHEPHBIX HAayK.
BuorexHoJiorusi 1 6MOIKOHOMMKA
Bomnpocs! 1151 moAroToBKU:
1. buorexnonorus. Onpenenenne noHATHs. OCHOBHBIC 33Ja4H.

buorexHoorus u MeIMIMHA.

BroTexHoIorus u cebcKoe X035MCTBO.
broTexHOIOTHS 1 TUTIIEBast TPOMBITIICHHOCTb.
BHOTeXHOIOTHS ¥ XUMHUYECKasi TPOMBIIIIICHHOCTb.
TexHnueckas OMO’HEpPreTHKA.

buoreorexHoorus.

DKoJiornueckass 0MOTEXHOJIOTHS.

©CoN kWD

[lepcrieKTUBBI UCTIONB30BAHUST MUKPOOHMOIOTHYECKUX METOJOB OYHCTKH OKPYXKAroIIeH
Cpepbl.
10. buokoHBepcHs OTXOIOB.
Tema 2. OcHOBBI OHOTEXHOJIOTHYECKOT0 MPOU3BOICTBA
Bormpocs! 115t OATOTOBKHU:
1. OcHoBHas cxema ¥ KOMIOHEHThI OMOTEXHOJIOTUYECKOTO MTPOU3BOJICTBA

2. buonorunueckuii areHr. MPII(pOOpl"B.HPBMBI — HPOAYHCHTBI OMOJIOTHMYECKN aKTHBHBIX
BCIICCTB B OHMOTEXHOJIOTHH.

3. q)epMCHTaLII/ISI, HUJIN KYJIbTUBUPOBAHUC — OCHOBHAA CTaauAd OMOTEXHOJIOTHYECKOTO
IMPOM3BOJCTBA.
4. BBI,Z[CJ'ICHI/IC, OYHMCTKA U MOATOTOBKAa TOBApPHBIX q)OpM 6HonpenapaTOB.

o

OcHOBHBIE IPUHLIUIIBI MUKPOOHOIOTHUECKON TEXHOJIOTHH.

6. buortexHonoruyeckue MpoLEcChl W ammapaTbl MEPHOAMYECKOTO0 M HEMpPEepPBIBHOTO
KYJIbTUBUPOBAHHUSI.

7. Muxkpobuonornieckas TpaHchopMarus OpPraHMYECKUX COEIUHEHUH.

MuxkpoOuonornyeckas Tpanchopmalys yrieBo10B.




8.

Meranorennsle Oaktepuu. OOmias XapakTepucTtuka. MeTaboau3M METaHOTCHHBIX
OaKTepHii.

9.TexHonorust Ipou3BOJCTBa Ororaza. MukpoOHbIe cOOOIIECTBA, YYACTBYIOIINUE B MTPOLIECCE

Tema

IMPONU3BOACTBA MCTAaHaA.

3. MuxpoouoJjiornyeckoe MNPOU3BOJACTBO 0€JIKOB, (PePMEHTOB H OHMOJOIMYECKHU

aKTHBHBIX BELECTB
Bonpocs! 11 nOAroTOBKMU:

1.
2.

No ko

10.

11.
12.

13.

14.
15.
16.
17.

18.
19.
20.

21.
22.

23.
24.
25.
26.
27.

TexHomorus Mpou3BoACTBAa KOPMOBOT'O O€lIka MUKPOOHOIOTNYECKMMU METO/IaMHU.
[TpuHuMNIMaIbHAs TEXHOJIOIMUYECKasl CXeMa IIPOU3BOICTBa KOPMOBOW Onomaccsl. ChIpbe,
UCIIOJIb3yeMOe J1JIs IPOU3BOCTBA KOPMOBOI'O OelKa.

TexHOoJOTHs MPOU3BOICTBA KOPMOBOM OMOMAcCHI Ha YTrIIEBOIOPOIHOM CBIPhE.
[Tony4yenne KOpMOBOro MUKpOOHOTO Oelka Ha HU3LIMX CIIUPTaX.

TexHoNOTHs MPOU3BOICTBA KOPMOBOTO O€Jika Ha THAPOIM3ATaX PACTUTEIBHOTO CHIPHSL.
TexHoorust Mpon3BOACTBA MUKPOOHBIX JIMITHIOB.

[TepcnekTHBBI UCMOIB30BAHUS METAHOTPO(MHBIX M BOJOPOAHBIX OaKTEpUHl B KadyecTBe
IPOAYLIEHTOB KOPMOBOTO OelKa.

buorexHomornyeckne MeTOAbl O0OTAIIEHUS OTXOJOB PACTEHHEBOACTBA OEIKOM.
TBepnodasznas pepmenTamms.

[TepcriekTuBBI TPOM3BOACTBA NUILEBOro Oenka. [Ipoaynentst. Cripbe.
Mukpobuosnoruueckoe MpOU3BOACTBO (hepMEeHTOB. MUKPOOPraHU3Mbl — HCTOYHHMKH
YHUKaJIbHBIX (DEPMEHTOB.

Hcnonb3oBanne MUKpOOHBIX (PEPMEHTOB B MEAULIMHE U IPOMBIIIJICHHOCTH.

OcHOBHBIE CIOCOOBI MIPOU3BOJICTBA AMUHOKHCIIOT. [IpeumymectBa
MHUKPOOHOJIOTHYECKOT0 CII0c00a MPOM3BOICTBA AMUHOKUCIIOT MEpel XUMUUECKUM.
MuKpoOopranu3MbI-lPOAYLIEHTbl aMUHOKHUCIIOT. [IoHsATHE O cBEepXCHMHTE3€ METa00JIUTOB.
PerynsTopHble MyTaHTbI-CBEPXIIPOAYLIEHTHl aMUHOKHUCIIOT.

MukpoOurosioruueckas TEXHOJIOIHsI IPOU3BOICTBA L-aMUHOKHCIIOT.

TexHoorus MpOM3BOACTBA TU3UHA MUKPOOHOJIOIMYECKUM CHHTE30M.

TexHonorust noy4eHus riyTaMMHOBON KHCIOThl MUKPOOHOJIOTHYECKUM CUHTE30M.
TexHonorust mojydeHus TpUNTodaHa MUKPOOMOJIOTMYECKMM CHHTE30M U MHKpPOOHOMH
TpaHchopmaruei.

Muxkpobuonoruyeckoe Mporu3BOACTBO aHTHOMOTUKOB. [IpoayIIeHThI.

TexHonorust noy4eHrss KOpMOBOI'O TETPALIUKIIHA.

Mukpobuonoruueckoe  NMPOU3BOACTBO  OpPraHMYECKUX  KUCIOT. [nyOmHHOE W
MOBEPXHOCTHOE KylbTHBUpOoBaHuE. Cripbe. [IponynieHTsI.

Mukpoburonoruyeckoe Mporu3BoACTBO BUTAMHHOB.

MuxkpoOuosnornueckoe mNpou3BoACTBO BUTamMuHOB B2 u Bl2. Hcnonb3oBanue B
MEUIUHE U C/X.

MukpoOnosioruyeckoe Npou3BoICTBO KAPOTUHOB.

[Tpon3BOICTBO MUKPOOHBIX MOJIMCAXAPUIOB.

TexHonorus nonydeHus 0aKTepuagIbHbIX JHTOMOINATOT€HHBIX OMOIPEnapaToB.
TexHoorHs MoMy4eHHUs: TPUOHBIX SHTOMOIIATOT€HHBIX OMOIPENapaToB.

TexHonorus noy4eHrs BUPYCHBIX YJHTOMOIIATOI€HHBIX OMOIIpenapaToB

Tema 4. COBpeMeHHbIe METOAbI CO3JaHMHA NMPOMBLIIICHHBIX IITAMMOB — NPOAYUECHTOB.
NpUMECHEHUE METOA0B TeHHOM NHXKCHCPUU B OMOTEXHOJIOTHH
BOHpOCLI JJI1 TIOATOTOBKU

1.

2.

Co3naHre MUKpPOOHBIX IITAMMOB-TIPOAYIIEHTOB METOJaMHU T€HETHMUYECKOW HHXKEHEPHH.
DepMeHThI, UCIIONIB3YEMBIE I CO3aHMs] PEKOMOMHAHTHBIX MOJIEKYII.

Ncrtounuku IHK ns kxnoHupoBanus. MeTobl OJTy4Y€HUSI MHANBUAYAIBHBIX TEHOB.
Metonasl Boccoenunenus pparmentos JJHK.



&

o N

10.

11.

12.

13.

14.

15.

16.

Bexropusie monekyinsl JIHK. bakrepuanbubie mrazmuasl. R-Tuma3Muisl Kak BEKTOPHI.
Knerounas wnxkeHepus. Bo3aMOXXHOCTH CO3MaHHMS MHKPOOHBIX IITAMMOB-IIPOIYIIEHTOB
CIIMSIHUEM IMPOTOIIACTOB.

Nmmobunmn3oBannbie cuctembl. Onpenenenue nousaTus. [IpenmyiecTBa UCHOIb30BaHUS
B IIPOMBIIIJICHHOM ITPOU3BOJICTBE.

Hocwurenu, ucrnonb3yeMble 11 AMMOOMIA3AINHA (DEPMEHTOB U KIIETOK.

MeTto 161 UMMOOUIN3aUU (EPMEHTOB U KIIETOK.

NMMoOunm3oBaHHbIe KJIETKU. VICronb30BaHHE B CHHTE3€ OHOJOTUYCCKH AKTHBHBIX
BEUIECTB W CHCTeMax OuoNoruueckod ovuctku. I[IpenmyriecTBa Mo CpaBHEHHIO C
UMMOOUITN30BaHHBIMU (DEPMEHTAMHU.

[Tpou3BoACTBO  TIIOKO30-OPYKTO3HBIX  CHPONOB U (PYKTO3bI C  IOMOIIbIO
MMMOOMIM30BAHHBIX CUCTEM.

NMMOOUIM30BaHHbBIE CHUCTEMBI B TMPOU3BOACTBE L-aMUHOKHCIOT M OpPraHMYECKUX
KHCJIOT.

Hcnonp3oBaHne WMMOOWIM3OBAaHHBIX CHCTEM B IPOU3BOJACTBE IMOJIYCHHTETUYECKUX
AHTUOMOTHKOB.

Hcnonp3oBaHWe HMMMOOWIM30BAHHBIX CHCTeM B MeaunuHe. MmyHobepMeHTHBIH
aHaJIN3.

Hcnonp30BaHne MMMOOMIM30BAHHBIX CHCTEM MMl aHaIUTU4Yeckux nenel. [lonstue o
ouonerexuu. [IpuHIMIBI cO31aHNsT OMOAATYUKOB.

[TonsiTe 0 cBepXCHHTE3€ METa0OIUTOB, MHUKpPOOHOH KieTkoW. JIMMuUTHpOBaHUE W
WHTHOMPOBAHUE IIPOLIECCOB MHUKPOOHOJIOTHUYECKOTO CHHTE3a C IICJIbI0 TIOBBIIICHUS
MPOIYKIIMA METa00JIUTOB

[TorydeHue CTEPOUIHBIX TOPMOHOB € IMTOMOIIBI0 MUKPOOHUOIIOTHYECKON TpaHCHOpMAITUH.
[IpeumytiecTBa nepen XMMHUYECKUM CUHTE30M

Tema 5. BuorexHo/10rusl pacTeHUil ¥ KUBOTHBIX
Bompocs! 11t moAroToBKH:

1.

2.

No o

o

10.
11.
12.

13.
14.

PacturenbHas KieTKa Kak OOBEKT OHOTEXHOJIOTMH. MeToabl KyJbTUBHPOBAHUS
PaCTUTEIBHBIX KIIETOK.

Hcnonp30BaHNE CYCIEH3MOHHBIX KYJIBTYp PACTUTEIbHBIX KIETOK JUI IOJY4EHHUS
OMOJOTrNYECKH aKTUBHBIX BEILIECTB.

['eHeTnyeckass WHXKEHEPUS PACTUTEIBHBIX KJIETOK. BEKTOppl B T'€HETHYECKOM
KOHCTPYMPOBAaHUU TPAHCT€HHBIX PAaCTEHUH.

[TpoTomiacTsl pacTUTENBHBIX KJIETOK KaK OOBEKT OMOJIOTMYECKOr0 KOHCTPYHPOBAHHSL.
ITomy4yenue npoTomIacToB.

['mbGpuan3anys coMaTHUECKUX KIETOK pacTeHUH. [lepcreKTHBbI HCIIOb30BaHMUS.
KnonanbHOEe MuKpopasmMHokeHue pacteHui. Merozsl. Llenu.

[Tonydenne 0e3BUpPYCHBIX (OpPM pacTeHHMH ¢ TOMOILIbI0  MHKPOKJIOHAJIBHOTO
Pa3MHOKEHHSI.

[Tprmeps! osTy4eHNs U UCTIBITAHUS TPAHCTEHHBIX PACTEHUH.

Bo3moxHocTH  TpaHcopmamuu — KJIETOK  JKMBOTHBIX ~ METOJaMU  I'€HETHYEeCKOM
nHXeHepuu. [lepcriekTuBbI reHoTepanyH.

ComaTnueckasi THOpUIN3aIs )KUBOTHBIX KJIETOK.

['n6pu0MBI — IPOAYIIEHTHI MOHOKJIOHAIBHBIX aHTUTEN. MeTo bl OTy4eHUs! THOPUIOM.
Co3naHne TpPaHCTEHHBIX JKMBOTHBIX MPAMOM  MHKPOMHBEKIMEH  YYXKEPOIHOTO
TEHETUUYECKOTO MaTeprala B 3apOJIbIILIEBYIO KIETKY. MeTobI.

[TepcrieKTUBBI CO3AaHUS U UCTIOIB30BAHUS TPAHCTE€HHBIX KUBOTHBIX.

OMOpHOHATIbHBIE CTBOJIOBBIE KJIETKH KaK OCHOBA KIJIETOYHOM Teparuu



Kpurepum ouenku:

OneHka «OTIAMYHO» / «3auTeHO». OTBETHl Ha IOCTABJICHHBIC BOMPOCHI M3JIAaraioTcs JIOTHYHO,
IIOCJIEI0BATEIbHO U HE TpeOYIOT JONOJHUTENbHbIX MosicHeHuid. IloiaHo packpeiBatoTcs
NPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXKIy SBICHHSAMH U COOBITHUSMH. [lenmaroTcss 060CHOBaHHBIE
BbIBOIbI. COOJIIOJaI0TCSl HOPMBI JINTEPATYPHOH pedn

Onenka «xopomo» / «3aureHo». OTBEeTHI Ha IOCTAaBJICHHBIE BOIPOCHl H3JIAraloTCs
CHUCTEMaTU3MpPOBAHO U IIOCJIENOBAaTENbHO. Marepuan wu3/araercsi yBEpeHHO. PacKkpbIThl
NPUYMHHO-CJICICTBEHHBIE CBSI3U MEXJY SIBJICHUSMHU U COOBITHSMHU. [|eMOHCTpUpYyETCs yMEeHHE
aHaJIM3UpOBaTh MaTepual, OJHAKO HE BCE BBIBOAbI HOCAT AaApPryMEHTHUPOBAHHbBIM U
JoKa3aTenbHbli XapakTep. Co0i01at0TCss HOPMBI TUTEPATYpHOU peun.

OrneHKa «ylOBJIETBOPUTENIBHOY» / «3auTeHO». [lonyckaroTcs HapyleHHs B MOCJIEA0BaTeIbHOCTH
U3J0XKeHus. HeroyiHo pacKphIBalOTCS NMPUYMHHO-CIEICTBEHHBIC CBS3M MEXAY SBICHUSAMH U
COOBITUSIMH. JIEeMOHCTPUPYIOTCSI IIOBEPXHOCTHBIE 3HAHUSA BOIPOCA, C TPYJOM pEIIAIOTCS
KOHKpETHBIE 3a1a4yn. MmeroTcs 3aTpynHeHHs ¢ BbIBOAaMHU. JlomycKaroTcs HapymIeHHs HOPM
JIUTEPATyPHOU peun.

OrneHka «HEYIOBJIETBOPUTEIBHO» / «HE 3aU4TEHO». Marepuan Hu3J1araercsi Hermocliea0BaTeNbHO,
COMBUMBO, HE TMpPEJICTaBJIAET OIpPEIeIeHHON CHCTeMbl 3HaHUMM 1o aucuuiuinHe. He
PacKpbIBAIOTCA NPUYMHHO-CICJICTBCHHBIC CBSI3M MEXIY SBICHUSMH M coObTusMH. He
OPOBOIUTCS aHaiu3. BpIBoAbl OTCYTCTBYIOT. OTBETHI Ha JONOJHUTENIbHBIE BOIPOCHI
OTCYTCTBYIOT. FIMEIOTCSl 3aMEeTHBIE HAapyIIEHHUSI HOPM JINTEpaTypPHOI peun.

Bonpocsl K KOJLIOKBUYyMaM

KosutokBuym 1. Tema: OcCHOBBI 0MOTEXHOJIOTHYECKOr0 NPOU3BOICTBA

Bompocstr:

[ToxGop m cenexys MTaMMOB-TIPOAYIIEHTOB B OMOTEXHOJIOTHH.

[loHsiTHE O TEXHONOTMYHOCTH LITAMMA.

WuaynupoBaHHBIA MyTareHe3 M CTyIeHYaThlid 0TOOP KaK METO]] CO3JJaHUs IITaMMa-TIPOyIIESHTA.

Co3nanne MUKpOOHBIX IITAMMOB-TIPOYLIEHTOB METOAAMU T€HETUYECKON MHIKEHEPHUH.

®epMeHTBI, UCIIOJIBb3YEMBIE I CO3JaHMs] PEKOMOMHAHTHBIX MOJIEKYII

KosutoxkBuym 2. Tema: OCHOBBI 0MOTEXHOJIOTHY€CKOr0 MPOU3BOICTBA

Bomnpocsr:

OcHoBHBIE CTaIUN OMOTEXHOJIOTMYECKOTO MPOU3BOJICTBA.

[TonroroBka mraMMa-mpoayLEeHTa U ChIpbsi B OMOTEXHOJIOTHYECKOM MTPOU3BOJICTBE

KomokBuym 3. Tema: MukpoOuosiornyeckoe NpOM3BOACTBO 0€JIKOB, (pepMEeHTOB H

0M0JI0TMYeCKH AKTUBHBIX BellleCTB

Bomnpocsr:

MuxkpoOHOe TPOU3BOICTBO OEIKOB, CBA3b C OMO3IKOHOMMKOM.

KomtokBuym 4. Tema: MukpoOuosiornyeckoe NpOM3BOACTBO 0€JIKOB, (pepMeHTOB H
0M0JI0TMYeCKH AKTUBHBIX BellleCTB

Bomnpocsr:

Muxkpo6Hoe MPon3BOACTBO (PEPMEHTOB, CBSA3b C OMOIKOHOMUKOIA.

KomokBuym 5. Tema: CoBpeMeHHbIe MeTOAbI CO3AaHMSI NMPOMBINUIEHHBIX ITAMMOB —

NPOAYLEHTOB. IPUMeHEeHHe MeTOA0B N'eHHOI HHKeHepUH B OMOTEeXHOJI0THH

Bompocsr:

WNuaynupoBaHHBIN MyTareHes U CTyMeHYaThlii 0TOOp KaKk METO]T CO3/IaHUs IITAMMAa-TIPOIYIICHTA.

[TosryueHne MUKpOOPraHM3MOB — IIPOIYLIEHTOB MHCYJIMHA METOJaMU T€HETUYECKON NHKEHEPUU

KonnokBuym 6. Tema: buorexnosorust pacTeHHil ¥ AKHBOTHBIX

Bomnpocstr:

KynbpTuBHpOBaHUE KIIETOK BHICIINX KUBOTHBIX.



Hcnonp30BaHne KyJIbTyp KUBOTHBIX KJIETOK B OMOTEXHOJIOTHH.
KostoxkBuym 7. O630p npoiiIeHHOro MaTepuaJia u NpoBe/ieHne 3a4eTa.
Bonpocsr:

O0630p NpoieHHOTO MaTepualia U MPOBEICHHUE 3a4€eTa.

Kputepuu onieHKH KOJJIOKBHYMA:

- OIICHKA «OTJIMYHO» BBICTABJISACTCS, €CIM CTYIACHT JCMOHCTPHPYET BCECTOPOHHEE,
CUCTEeMAaTHUYECKOE U ITyOOKOe 3HAaHUE MaTepHala, yMEHHE CBOOOIHO BBITIONHATEH MPAKTUYCCKUE
3aJlaHUsl yMeeT CBOOOHO JIOTHYECKH, apryMEHTHPOBAHHO, YETKO M C)KATO M3JIaraTh OTBETHI Ha
BOTIPOCHI C MCIIOIH30BAHUEM HAYIHON TEPMUHOJIOTHH;

- OLIEHKAa «XOPOIIO» BBICTABIACTCS, €CIIM CTYACHT IPOJSMOHCTPHPOBAI XOPOIIHE
CUCTEeMATUYECKUE 3HAHHs MaTepuana, OTBEThl COJEPKAaT HEKOTOPYI0 HETOYHOCTh WIU HE
OTJIMYAIOTCS IOJIHOTOM M3JI0KEHUS;

- OILICHKA «Y/JOBIETBOPUTEIHHO» BBICTABISIETCS, €CIIM CTYACHT JA€T HETOJHBIE OTBETHI
Ha BOIPOCHI, IOMYCKAaeT HETOYHOCTH B (hOPMYJIMPOBKaX;

- OIICHKAa «HEYJOBJICTBOPUTEIHLHO» BBICTABISETCS, €CIIM CTYJICHT HE MOATOTOBHUIICS, HE
OTBETHJI Ha BOIPOCHI WJIM OTBETWJI HEMPABWIBHO; MOKa3aJl ClIa0ble 3HAHUS M JOMYCTHII TPyObIe
OIINOKHU

OneHouHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHIYaIbHBIX CUXO(DU3NUECKIX 0COOCHHOCTEH.

— IpU HEOOXOAMMOCTHM WHBAJHMIAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBSI ITPEOCTABISIETCS JJONOJTHUTEIBLHOE BPEMS IS OJrOTOBKH OTBETA;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00YyUSHHsI MHBAIMAOB H JIUIL C
OTpaHMYCHHBIMU BO3MOYKHOCTSIMHU 370POBbS MPEAYCMAaTPUBACTCS HCIIOIb30BAaHHE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3yNbTaTOB OOyUYeHHs 110 JAWCHUILUIMHE MOXKET
IPOBOANUTHCS B HECKOJIBKO ITATIOB.

[Iporienypa orneHHBaHUsI Pe3yIbTAaTOB OOYYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIIEHUSIMHA 3PSHHS

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

4.2 ®oHA OLICHOYHBIX CPEACTB AJIsl MPOBeICHNs MPOMEKYTOYHOH ATTeCTALMH.
Bonpocs! 1J1s1 MOATOTOBKH K 3a4eTy

1. buorexHOIOTHS. Onpez[eneHI/Ie noHsaTus. OCHOBHBIC 3aJadn
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OCHOBHBIE TIPOYKTHI U MPOIIECCHI, OCHOBAaHHBIC HA OMOTEXHOJOTHH.
BI/IOTGXHOJIOFI/ISI n MCIUIINHA.

brorexHonorus u cenbCKoe X035MUCTBO.

EI/IOTCXHOJIOI‘I/ISI U MMUIIcBasia HpOMLIH_IHeHHOCTB.

EI/IOTCXHOJIOI‘I/ISI U XUMHUYCCKas HpOMBIIJ_IHGHHOCTb.

TexHuveckas OMOdHEpPreTHKA.

BbuoreorexHoorus.

DKoJiornueckass OMOTEXHOJIOIHs.

.HCpCHGKTI/IBBI HCIIOJIB30BaHMA MI/IKp06I/IOJ'IOFI/I‘IeCKI/IX METOA0B OYUCTKH Oprma}omeﬁ

cpebl

. OcHOBHasI cxeMa W KOMIIOHEHTBHI OMOTEXHOJOTHYECKOro Mpou3BojaAcTBa. OCOOCHHOCTH

OMOTEXHOJIOrMYecKUX MporeccoB. [loapasaenenue no npusHaKy LEIeBOro NpoayKTa.
buonornueckuit areHT. MUKpOOpPraHu3mbl — NPOAYLEHTHl OHOJOTMYECKH AKTHUBHBIX
BEIIIECTB B OMOTEXHOJIOTUH.

[TonGop ¥ cenmexkuus IITAMMOB-NIPOJAYLEHTOB B OuorexHosoruu. Ilonstue o
TE€XHOJIOTUYHOCTH LITaMMa.

WMunyuupoBaHHBIH MyTareHe3 M CTYNEHYaTblii OTOOp Kak METOJ CO3JaHMs IITaMMa-
IIPOJYLICHTA.

Coztanue MHUKpPOOHBIX IITAMMOB-IIPOAYLEHTOB METO/JaMU T'€HETUYECKOW HH)KEHEPHUH.
DepMeHTHI, UCTIONb3yeMbIE /ISl CO3JaHNsI PEKOMOMHAHTHBIX MOJIEKYT.

Ncrounnkn THK s knoHupoBanus. MeTopl OTy4eHUSI MHAUBUATYAJIbHBIX T€HOB.
Mertonpl Boccoenunenus ¢pparmentos JJHK.

Bekropnsie monekynsl JJHK. bakrepuanbhblie mna3mMuasl. R-mia3Muabl Kak BEKTOPBI.
[TosryueHne MUKpPOOPIaHHM3MOB — IPOAYLIEHTOB MHCYJIMHA METOJAaMU TI'€HETHYECKON
WHXCHEPUU.

Knerounas mmxenepus. Bo3MOXHOCTH cO3JaHMS MUKPOOHBIX IITaMMOB-IIPOIYLIEHTOB
CIIMSTHUEM ITPOTOILIACTOB.

OcHoBHBIE CTaIUN OMOTEXHOJIOTMYECKOTO MPOU3BOJICTBA.

[TonroroBka mramMMa-mpoayLEeHTa U ChIPbsl B OMOTEXHOJIOTUYECKOM ITPOU3BOJICTBE.
®epMeHTanUs, WM KYyJIbTUBUPOBAHHWE — OCHOBHAsl CTagusi OHMOTEXHOJIOTMYECKOTO
IIPOU3BOJCTBA.

Beinienenue, ouncTka ¥ NOAroTOBKA TOBAPHBIX (hOpM OHompenapaTos.

OCHOBHBIE IPUHIUITBI MUKPOOHOJIOTMUECKONW TEXHOIOTHH.

buorexHomornueckue MpoOUECChl U anmaparsl NEPUOJUYECKOr0 U HEMPEPBIBHOTO
KYJIbTUBHPOBAHHUSI.

TexHonorust Npou3BoICTBa KOPMOBOTO O€IKa MUKPOOHMOIOTHYECKUMU METOJAAMH.
[TpuHIMNIMaIbHAS TEXHOJIOIMYECKas cXeMa IMPOU3BOACTBA KOPMOBOM 6romMacchel. CrIpke,
UCIIOJIb3YEMOE IS TPOU3BOJICTBA KOPMOBOTO OelKa.

TexHoJOorHsI MPOU3BOICTBA KOPMOBOM OMOMACCHI Ha YTIJIEBOIOPOIHOM CBIPBE.
[Tony4yenne KOpMOBOro MUKpOOHOTO Oeflka Ha HU3IIMX CIIUPTaX.

TexHoOorHs MPOU3BOICTBA KOPMOBOT'O O€lIKa Ha THAPOIU3ATaX PACTUTEIBHOTO CHIPHSI.
TexHOoIO0TrHsI MPOU3BOICTBA MUKPOOHBIX JIUITHIOB.

[lepcrieKTUBBI HCTONB30BAHUSI METAHOTPO(HBIX U BOJOPOJIHBIX OakTepuil B KayecTBe
MPOJYLIEHTOB KOPMOBOTO OeJKa.

buorexHonornuecknue Meronbl OOOTalIeHHs] OTXOJOB PACTEHHUEBOJICTBA OEIKOM.
TBepnodaznas pepmenrtanms.
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[TepcnexkTUBBI MPOM3BOICTBA MUIIEBOTO Oenka. [IpoaymeHTsl. Coiphbe.
MukpoOHoIOTHYecKoe MPOU3BOACTBO (PepMEHTOB. MUKPOOPraHU3MBl — HMCTOYHUKHU
YHUKaJIBHBIX (DEPMEHTOB.

Hcnonb3oBanne MUKpOOHBIX (PEPMEHTOB B MEAMLIMHE U IPOMBIIIJICHHOCTH.
HNmmobunu3oBannble cucteMbl. Omnpenenenue nouarus. [IpenmyiiecTBa HCIoNb30BaHUS
B IIPOMBIIIIJIEHHOM ITPOU3BOJICTBE.

Hocurenu, ncnonbs3yeMsle 411 MMMOOUIM3AMK (PEPMEHTOB U KIIETOK.

Mertonbl nMMOOMIIN3aLUN (PEPMEHTOB U KIIETOK.

MMMmoOunu3oBaHHble KJIETKU. Vcronb3oBaHME B CHUHTE3€ OMOJIOTMYECKH AaKTHBHBIX
BEIIECTB M CHCTEMax OWOJOTMYECKOr OuYMCTKH. llpenmyImiecTBa MO CpaBHEHHIO C
UMMOOHMIIN30BaHHBIMH (hePMEHTAMHU.

[Tpon3BOICTBO  IIIFOKO30-(PYKTO3HBIX  CHPONOB M (PYKTO3BI C  MOMOIIBIO
UMMOOMITU30BAHHBIX CHCTEM.

MMMOOUIN30BaHHbIE CHCTEMBl B IPOU3BOJACTBE |L-aMUHOKMCIOT M OPraHMYECKUX
KUCIIOT.

Hcnonb3oBaHue HMMMOOMIM30BAaHHBIX CHUCTEM B IPOU3BOJCTBE IOJYCHUHTETHUYECKUX
AHTUOMOTHKOB.

Hcnonp30BaHne WMMOOMIM30BAaHHBIX CHCTEM B MeaulHe. VIMMyHO(QEpMEHTHBIH
aHaJIN3.

Hcnonp30BaHne MMMOOMIM30BAHHBIX CHUCTEM ISl aHAIMTHYeCKuX Ieneil. IlonsTre o
ounonerexuun. [IpuHIMTIBI CO3aHUS OMOAATYHKOB.

OcHOBHBIE CHOCOO0BI IPOM3BOJICTBA aAMHHOKUCIIOT. [TpeumymiectBa
MHUKPOOHOJIOTHYECKOT0 CI1I0c00a MPOM3BOICTBA AMUHOKUCIIOT MEpel XUMUUECKUM.
MuUKpOOpraHu3MbI-IPOLYLIEHTHl aMUHOKUCIIOT. [ToHATHE O CBEepXCHHTE3€ METaOOIUTOB.
PerynsTopHble MyTaHTbI-CBEPXIIPOAYLIEHTHl aMUHOKHUCIIOT.

MukpoOuronoruueckast TEXHOJIOTHs IPOU3BOACTBA L-aMHHOKHUCIIOT.

TexHonorust Mpou3BO/ICTBA JIN3MHA MUKPOOHOJIOTHUYECKUM CHHTE30M.

TexHONOTHS MOTyYeHHS TITyTAMUHOBOM KHCIOTHI MUKPOOHOIIOTHYECKAM CHHTE30M.
TexHonorust nmosiydeHuss TpunropaHa MHUKPOOMOIOTHYECKHMM CHHTE30M M MUKPOOHOMN
TpaHchopmaruei.

Muxkpobuonoruyeckoe Mporu3BoOACTBO aHTHOMOTUKOB. [IpoayIIeHThI.

TexHo0rHs MOMy4eHHUss KOPMOBOI'O TETPALUKIIMHA.

[TonsaTHe O cBepXCUHTE3€ METa0OJIMTOB, MUKpPOOHOW KieTkoi. JluMuTHpoBaHue u
UHTUOMPOBAaHUE TIPOLIECCOB MUKPOOMOJIOTMYECKOTO0 CHUHTE3a C LEJbI0 TOBBILICHUS
NPOAYKIIMA METaOOIUTOB.

MukpoOunosioruyeckoe  MpPOU3BOACTBO  OpPraHMYECKHX  KHcIOT. [nyOuHHOE U
MIOBEPXHOCTHOE KyNIbTHBHpOBaHue. Cripbe. [IpomayneHTsI.

MuxkpoOuosornyeckoe Mporu3BOCTBO BUTAMUHOB.

Muxkpobuosiornyeckoe MNpPOU3BOJACTBO BuUTamMMHOB B2 u Bl2. Hcnons3oBaHue B
MEIUIUHE U C/X.

Muxkpo61oI0rn4eckoe Nporu3BOACTBO KAPOTHHOB.

[Tpon3BOICTBO MUKPOOHBIX OJIHCAXAPUIOB.

TexHONOTHS MOTyYeHHsT OaKTepUATLHBIX YHTOMOITATOTEHHBIX OHOTpEnapaToB.
TexHONOTHS MOTyYeHHs TPUOHBIX Y HTOMOTIATOTEHHBIX OMOIPETIapaToB.

TexHONOTHSI MOTyYeHHSI BUPYCHBIX YHTOMOIIATOTEHHBIX OUOTIPETIapaTos.



64. Mukpobuosornyeckas Tpanchopmarus OpTraHUYECKHUX COCTMHCHU.
Muxkpobuonorndeckas Tpanchopmanus yrieBoa10B.

65. [Tony4yeHrne cTeporIHBIX TOPMOHOB C IIOMOIIBI0O MUKPOOHOJIOTHYECKON TpaHChHOopMaIInH.
[TpenmymiecTBa nepe XUMUYECKHM CUHTE30M.

66. MaqynupoBaHHBIA MyTareHe3 W CTYMEHYAThIi OTOOp KaK METOJ CO3JIaHUs ITaMMa-
IPOAYLIEHTA.

67. [lomyyeHne MHUKPOOPraHW3MOB — IPOJIYLEHTOB HHCYIMHA METOAAMU TI'€HETUYECKOM
UH)KEHEpUU

68. PacTurenbHas KieTka Kak OOBEKT OMOTEXHOJOrMH. MeToabl KyJIbTUBUPOBAHMS
pPaCTUTENBHBIX KJIETOK.

69. Mcnonp3oBaHne CYCIEH3HOHHBIX KYJIBTYpP PACTUTENBHBIX KIETOK IS IOJyYCHHS
OMOJIOTUYECKH aKTUBHBIX BELIECTB.

70. 'eneTnueckass MHXKEHEPUS PACTUTENBHBIX KJIETOK. BEKTOpsl B  T'€HETHYECKOM
KOHCTPYUPOBaHUU TPAHCTEHHBIX PACTEHUI.

71. IIpoTomiacTel pacTUTENBHBIX KJIETOK KaK OOBEKT OMOJOIMYECKOr0 KOHCTPYHPOBAHUS.
[Tony4yeHne npoTomIacToB.

72. I'ubpuauszanys cCoOMaTUUECKUX KIETOK pacTeHUH. IlepcrneKTUBbI HCIIOIb30BaHMUS.

73. KionanbHOE MUKpOpa3MHOKeHUe pacTeHuil. Metonsl. L{enm.

74. Tlonyyenne O€3BUPYCHBIX (OPM pacTeHHH C TIOMOINBIO MHKPOKIOHAIBHOTO
Pa3MHOXKCHHUS.

75. IIpumMepsl MoTydeHHs U UCTIBITAHUS TPAHCTEHHBIX PACTECHHA.

76. KynbTuBUpOBaHHE KJIETOK BBICHIMX XHMBOTHBIX. MCHOJB30BaHME KYJIBTYpP MKHBOTHBIX
KJIETOK B OMOTEXHOJIOTHH.

77. Bo3Mo)xHOCTH ~ TpaHC(OpMaluy  KJIETOK O KUBOTHBIX  METOAAMU  T'€HETHYECKOM
uHxeHepuu. [lepcrieKTUBbI TeHOTepaIuy.

78. ComaTnueckasi THOpPHIU3aIis )KUBOTHBIX KJICTOK.

79. T'uGpuaOMBI — IPOAYIIEHTHI MOHOKJIOHAIBHBIX aHTUTEN. MEeTO bl TIOTy4IeHUSI THOPHIOM.

80. Cozmanve  TpPaHCTEHHBIX JKMBOTHBIX MPSAMOHM  MHUKPOWHBEKIHEH  UyKEPOJHOTO
TeHETHYECKOTO MaTepuaa B 3apO/IbIIIEBYO KIETKY. MeTOIbI.

81. IlepcrieKTUBBI CO3IaHUS U UCTIONB30BAHUS TPAHCTEHHBIX )KUBOTHBIX.

82. DMOproHaIbHBIE CTBOJIOBBIE KJIETKU KaK OCHOBA KJIETOYHOH Teparnuu.

83. Meranorennsle Oaktepuu. OOmas xapakrepucTuka. MeTaboiaM3M METaHOTE€HHBIX
OaKTepHil.

84. TexHomorust MpPOU3BOJACTBA Ouorasa. MUKpOOHBIE COOOIIECTBA, YYAacTBYIOIIUE B
nporiecce MPOU3BOICTBA METAHA.

85. Dkonornueckast 6noTexHONOTHA. [IepCreKTUBBI MCIIONB30BAHMST MHKPOOHOJIOTHIECKUX
METO/I0B OYMCTKH OKPY’KAIOIIEeH cpeibl. BHOKOHBEPCHS OTXOA0B.

Kpurtepun onenku

- OLIEHKA «3a4TE€HO)» BBICTABISETCS CTYIEHTY, €CJIM CTYACHT IOKa3ajl IPU OTBETE I0CTATOYHOE
3HaHME MaTepuana, I[OHMMaHUE CYIIHOCTH pacCMAaTPUBAaEMBIX IOHATUH, SBIECHUN U
3aKOHOMEPHOCTEM.
- OLIEHKAa «HE 3a4TCHO» BBICTABIIAECTCA CTYIEHTY, €CIM CTYIEHT II0Ka3aJl IpHU OTBETE
HEI0CTaTOYHOE 3HaHHE MaTepHaia, J0MyCKaeT PU OTBETE IrpyOble (aKTHUECKUE OMIUOKH.



OueHoYHbIE CpeAcTBa Ui WHBAIUAOB M JIMI C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCA C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— Ipu HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI IPEIOCTABISIETCS IOTIOTHUTEIBHOE BpeMsI [Tl TOJrOTOBKH OTBETA HA 3a4eTe,

— IpY MIPOBEJICHNUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHSI HHBAIUAOB U JIHIL C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbS MPEIYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpPE/CTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHIYAIEHBIMI OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pPE3YyIbTaTOB OOYYeHHS IO JAUCHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHsS] MHBAJIHMIOB U JIHMIl C OIPaHUYECHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0oCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOW W /ONOJHHMTEJIbHOH y4eOHOH JHMTEpPaTypbl, HEOOXOAUMOM
JJI51 OCBOCHHS TUCHUILINHBI (MOLYJIst).

5.1 OcHoBHas JiMTEpaTypa:
1. buorexnonorus. B 2 4. Yacte | : ydeOHUK U MPaKTUKYM JUIS aKaJeMHuecKoro Oakanaspuara /
nox obur. pen. H. B. 3arockunoit, JI. B. Hazapenko. — 2-e u3n., ucop. u jgom. — M. :
UznarensctBo FOpaiit, 2017. — 213 c. https://biblio-online.ru/book/305700E9-3B5B-446A-
ADB85-75799CD7F74A
2. buorexnonorus. B 2 4. Yacte 2 : yueOHUK U MPaKTUKYM JUIsl akaJeMU4ecKoro 6akaiaBpuara /
H. B. 3arockuna [u ap.] ; mox o6m. pen. H. B. 3arockunoit, JI. B. Hazapenko. — 2-e u3., ucmp.
u gon. — M. : MWsmarensctBo IOpaiit, 2017. — 285 «c¢. — https://biblio-
online.ru/book/8A009AF2-FD7A-49A9-B4B7-6CEA62B48BFB.
3. buotexHonorus: yueOHUK Ais cTyAeHToB By30B / [U. B. TuxonoB u ap.]; nox pen. E. C.
Boponwuna. - CI16.: TUOP/], 2008. 703 c.

JI1st OCBOCHMS JUCLHUILIMHBI MHBAJIMIAMU U JIML[AMHU ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
3/10pOBbsS MMEIOTCSI M3JaHHsI B AJIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «OpaiiT».

5.2 JlonoJIHUTeIbHAS JIUTEpPaTypa
1. MonekynspHast 6uorexnonorus. [Ipunnunel u npumenenue / b.I'nmuk, /x. [Tactepuak- M:
Mup. 2002 - 589c.
2. Hayunbie ocHoBBI 5k00noTexHonoruu / A. H. Ky3uenos, H. b. I'pamosa. M.: Mup, 2006 - 504
c.
3. TeopeTnueckre OCHOBBI OMOTEXHOJIOTHU: yueOHO-MeTonuueckoe mocodue / A.C. CUpOTKHH,
B.b. XKykoBa; ®enepaibHOE€ areHTCTBO MO oOpa3oBaHuio, KazaHCKUIl ToOCyaapCTBEHHBIN



TexHoJorndyeckui yuusepcutet. - Kazanw: KI'TY, 2010. - 87 c.:To xe [D51eKTpoHHBII pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=270560

4. BMOHAHOTEXHOJIOTUHU: JOCTUKEHHUSI, TPOOIEMbI, IEPCIEKTUBBI pa3BUTUS: yueOHOe mocodue /
M.A. Haksacuna, B.I'. AptioxoB ; ®DexepabHOE TOCYIapCTBEHHOE  OIOIKETHOE
o0Opa3oBaTelbHOE YUpeKJIEeHUE BBICHIET0 MpodeccHoHanbHOro oOpa3zoBaHusi «BopoHexckuit
rOCYJapCTBEHHBIN yHUBEpPCUTET», MUHHCTEpCTBO OOpazoBanuss M Hayku P®. Boponex:
M3pnatensckuii gom BI'Y, 2015. - 152 c.; To xe [Onekrponueii pecypc]. URL:
//biblioclub.ru/index.php?page=book&id=441596

5. Iumesas mukpobOuonorus: ydebnoe mocodue / E.B. Ileryxoma, A.FO. Kpbemaumkas, 3.A.
Kanapckas; MunucrepctBo oOpa3oBanus u Hayku Poccum, depepaibHoe rocyaapCTBEHHOE
OromkeTHOe 00pa30BaTEIbHOE YUPEXKACHHUE BBICIIETO MPOPECCHOHANBHOIO 00pa3oBaHuUs
«Ka3aHCKnil HAUMOHAIBHBIA MCCIEN0BATEIbLCKUM TEXHOJOTHYECKU YyHHUBEpCcUTET». Ka3aHb:

N3naTenscTBO KHU-TY, 2014.117 C.; [DneKTpOHHBIN pecypc].URL:
http://biblioclub.ru/index.php?page=book&id=428098
5.3. Illepuoauyeckue u3IaHus:
Mecro
[Tepunoguyuno
Ne 3a Kakue TroJbl | XpaHEHU
Ha3zBanue n3nanus CTh BBIXOJA
n/m XPaHUTCS s
(B TOM)
1 Muxpobuosorus 6 1944-2016 43
1956-1983,
2 Bectnuk MI'Y. Cepusi: buonorus 4 1987-2016 u3
4 Kinunandeckas u taboparopHas AuarHoctuka | 12 2001-2016 q3
5 Muxkosorust 1 GUTONATOIOTHUS 6 2001-2016 93
6 MukpoOHOoJIOTHYECKUH KypHAT 6 1987-2016 43
7 MonekynsipHasi GMOJIOTHUS 6 1978-2016 43
8 buotexHonorus 6 1996-2016 93
9 M3Bectuss PAH Cepusi: buosnornueckas 6 1936, 1944-2013 /3
10 | puxiagHas OHOXUMUS © MUKPOOHOJIOTHS 6 1968-2016 93
buonorus. PedepatusHblit JKypHall.
11 BUHUTU 1970-2013 3an PK
6. Ilepeuenr pecypcoB  HH(POPMALHOHHO-TETEKOMMYHHKANMOHHOW  CeTH

«HHTEpHET», B TOM YHCJIe COBPeMEHHbIe NPodecCHOHATbHBIEC 0a3bl JAHHBIX M HH(POPMALMOH-
HbIE CIIPABOYHbIE CHCTEMBbI, HEOOXOAUMBIX VIS OCBOCHUS AUCHUILIMHBI (MOAYJIS).

1. www.kubsu.ru -
YHHBEPCUTETA,

2. http://www.biorosinfo.ru/ -
Poccuu mmenn HO.A. OBunHHUKOBA

opuIIHaATEHBIN

CauT

Ky6anckoro

roCyIapCTBEHHOTO

obUIIMATBHBIN CalT oO0IIecTBa OMOTEXHOJIOTOB

3. http://www.cbio.ru/ - uatepaer-xypnan "Kommepueckas ouorexnonorus";

4. http://www.genetika.ru/journal/
"buorexHonorus";
5. http://www.ibp-ran.ru/main.php

- oduIMaIbLHBIN

- OoUITATEHBII

CalT

CauT

OMOJIOrHYECKOTO MPUOOPOCTPOCHUS € OMBITHBIM Mpou3BocTBOM PAH;
6. http://www.genetika.ru/ - opurmmansusiii caiit @I'YII 'ocynapcTBeHHBIH HAYIHO-

HCCIIEI0BATEIBCKOTO WHCTHUTYTA
MHUKpooprann3mMoB (MockBa)

T'CHCTUKU n

CCIICKIIMHN

7. DnexrtponHas oubnuoreunas cucremMa eLIBRARY.RU (http://www.elibrary.ru)

8. DnekrtponHas 6ubnuoTeyHas cucreMa uaartenbcTBa "Jlane" hitp://e.lanbook.com

KypHaia

UHCTUTYTA

IMPOMBIIIJICHHBIX

7. MeTtoanueckue yKazaHus 1Jis1 00y4aloIMXCcsl M0 OCBOCHMIO I CUMIIMHBI (MOYJIs1).


http://www.kubsu.ru/
http://www.biorosinfo.ru/
http://www.cbio.ru/
http://www.genetika.ru/journal/
http://www.ibp-ran.ru/main.php
http://www.genetika.ru/
http://www.elibrary.ru/
http://e.lanbook.com/

Jlekuus:

Pabora Ha JIeKIMH SBJISCTCS OYCHb BaKHBIM BHUIAOM CTYACHUCCKOM JCATCIBHOCTH I H3yUCHHS
JUCIUIUIMHBI, T.K. Ha JIGKIUM TPOUCXOJUT HE TOJIBKO COOOINCHHWE HOBBIX 3HAaHWUH, HO U
CUCTeMaTH3aIys U 0000IIeHNe HAKOIUICHHBIX 3HaHUH, (JOPMHUPOBAHHE HA UX OCHOBE HJCHHBIX
B3TJISI0B, YOCKIEHUN, MHUPOBO33PCHUS, PA3BUTHE IO3HABATEIBHBIX M MPO(HECCHOHATBHBIX
HUHTEPECOB. JICKTOp OpPHEHTHUPYET CTYJIECHTOB B ydecOHOM Marepuaiie. KpaTkue 3amucu JICKIui
(KOHCIIEKTUPOBAHKE) TOMOTAeT YCBOUTh MaTepural.

Hanucanwe KOHCIEKTa JIEKIMHA: KpaTKO, CXEMaTH4YHO, IIOCJICIOBATeIbHO (DUKCHPOBATH
OCHOBHBIC TIOJIOKEHUS, BBIBOJIBI, (OPMYIUPOBKH, OOOOIICHHS; TOMEYaTh Ba)KHBIC MBICIH,
BBIJICJIATH KITIOYCBBIC CI0BA, TEPMHUHBL. KOHCIIEKT JIydIlie 1oapa3/eiaTh Ha MMyHKTHI, Taparpadsol,
coOnromasi KpacHyl CTpoky. [IpuHIMNUambHBIE MeCTa, OINpeaeicHHs, (OPMYIbl CIEAYyeT
COINPOBOXKIATh 3aMCUAHUAMH: «BAKHO», «OCO0O BAXKHO», «XOPOIIO 3alIOMHHUTHY» M T.II. WU
MOMYEpKUBaTh KpacHoi pydkol. IlemecooOpazHo pa3paboTarh COOCTBEHHYIO CHMBOIIUKY,
COKpAIIICHUSI CJIOB, YTO ITO3BOJIMT CKOHIICHTPUPOBATh BHHMAaHHWE Ha BAXKHBIX CBEIACHHSIX.
[TpocnymuBaHue M 3aMUCh JICKIIUU MOKHO TPOU3BOJIUTH IPU MOMOIIH COBPEMEHHBIX YCTPONCTB
(muktodoH, HOYTOYK, HeTOyKk u T.m.). PaboTas Haj KOHCIEKTOM JEKIUH, BCErAa CIeayeT
UCIIONIb30BAaTh HE TOJNBKO YYEOHWK, HO U Ty JHTEpPATypy, KOTOPYIO JIOMOJHUTEIHHO
PEKOMEH/IOBAJI  JIGKTOp, B TOM UYHCJIE TEPHOAMYCCKHUE H3JAHHS COOTBETCTBYIOIICH
HanpaBiieHHOCTH. [lo pe3ynbraramMm pabOTBI ¢ KOHCIIEKTOM JICKIIUU CJIEAyeT OO0OO03HAYUTH
BOIPOCHI, TEPMUHBI, MaTEPUaJ, KOTOPBIH BBI3bIBACT TPYAHOCTH, TIOMETUTH M TOIBITATHCSI HAUTH
OTBET B PEKOMEHJyeMOW JmTeparype. Eciam caMoCTOSTeNbHO HE yaaercs pa3oOpaThCs B
mMarepuale, Heo0X0uMO c(hOPMYITHPOBATH BOIPOC M 3a/1aTh MPEIOIABATEII0 HA KOHCYJIbTAIHH,
Ha TMPAKTUYECKOM 3aHSTHH, HAa OOIIEHUH B KOHTAKTHBIC Yachl. JICKIIMOHHBIN MaTepUa SBISICTCS
0a30BbIM, C KOTOPOTO HEOOXOJMMO HayaTh OCBOCHHUE COOTBETCTBYIOIICTO pa3Jielia WA TEMBI.
[T1aH MOATOTOBKH K JICKIIUK:

. 03HAKOMUTBCSI C TEMOU JIEKLIUU

. 03HAKOMMTBCS C MPEJI0KEHHBIMU BOIIPOCAMU
. U3Y4YUTh COOTBETCTBYIOIIUI MaTepHall

. 03HAKOMMTBCS C JINTEPATypOH IO TEME

IIpakTHyeckne (CeMHMHAPCKUE) 3aHATHS

B mnpouecce mOAroTOBKM K NPaKTHUYECKOMY 3aHATHIO HEOOXOAMMO O3HAKOMHUTBCS C
paboyeil mporpaMMoil JNHUCHUUIUIMHBI, TEMaMU M IIJJaHAMHM [PaKTUYECKUX (CEMHUHAPCKUX)
3aHATHUH, yaenss 0coboe BHUMaHME LEIsIM M 3ajiadyaM, CTPYKTYpe U COJIEP)KaHUI0 JUCLIUIUINHBL,
MIPOBECTH aHAJU3 OCHOBHOW y4€OHOM JHUTEpPATyphl, MOCIE Yero padoTaTrh ¢ PEKOMEHI0BAaHHON
JIOTIOJIHUTENBHOW JuTepaTypoil. IIpm yCTHOM BBICTYIUIEHMM IO KOHTPOJBHBIM BOIIPOCaM
CEMHHApPCKOI0 3aHATHS HY)KHO H3Jararb (HE 4YMTaTh) MaTepual BBICTYIJICHUS CBOOOIHO.
Heo06xon1nMo KOHIIEHTPUpPOBAaTh CBOE BHHUMAHUME Ha TOM, 4YTO BBICTYIJIEHHE OOpAaIeHO K
ayIUTOpUHM, a HE K I[pernojaBaTeno, T.K. 3TO 3HAYUMBIA acleKT MpoeCcCHOHATbHBIX
komneTreHIMU. [lo OKOHUaHMM CEMMHAPCKOTO 3aHATHSA CIEAYET TOBTOPUTH BBIBOABI,
CKOHCTPYMpPOBAHHbIE Ha CEMHUHApe, MPOCIEIUB JIOTUKY UX MOCTPOEHMS, OTMETUB MOJIOKEHMS,
JeKale B UX OCHOBE. J[1s1 3TOro B TeueHUe ceMuHapa cienyeT eiarb HoMeTku. boruee Toro, B
cllydae HETOYHOCTEH M (WMJIM) HEMOHMMAaHHUS Kakoro-inbo Bompoca MPOHAEHHOro Marepuala
ciefyeT OOpaTHTbCS K TMPEroAaBaTeNio Ul TOJydyeHHs HEOOXOJUMOH KOHCYIbTallUU U
pa3bsCHEHUS BO3HUKIIEH cuTyannu. Cxema MoAroTOBKHM K MPAaKTUYECKUM 3aHSATHUSM:

® 03HAKOMHUTBHCS C TEMOMH, IENIBIO U 33/1a4aMHu PaOOTHI

PaccMOTpeTh NMPEASI0KEHHbIE BOITPOCHI
W3YYUTh JIEKIIMOHHBIN MaTepuall, OCHOBHYIO U JIOTIOJTHUTEIBHYIO JTUTEPATyPy
03HAaKOMUTbHCSI C IPAKTUYECKUMH 3alaHUsIMU U XOZ0M UX BBIIIOJHEHUS
O3HAKOMUTBCS ¢ 000PYAOBaHUEM 3aHSATHUS
BBINOJIHUTH 33/1aHUSI B COOTBETCTBUU C XOJIOM PaOOTHI



® HCHMEHHO O()OPMUTH BHITIOTHEHHYIO Pa0OTy
® TIOJIBECTH UTOT U C/IENATh CTPYKTYPUPOBAHHBIE BHIBOIBI

CamocrosiTesbHasi padoTa
CamocrositenbHast paboTa CTYIEHTOB JAWUCLMIIIMHE OCYILECTBISIETCS C  IIEJIBIO

yIIIyOJIeHUsI, pAacUIMpeHMs, CUCTEMAaTH3alMd M 3aKpEIUICHUs IOJIyYEHHBIX TEOPEeTHUYECKUX
3HaHu#, (OpMUPOBaHMS YMEHUH HCIIOJIb30BAaTh JOKYMEHTALUIO U CIEHUAIBHYIO JUTEPATypy,
pa3sBUTHs II03HABATEIbHBIX CIHOCOOHOCTEH M AaKTMBHOCTH, a Takke (OPMHUPOBAHUS
CaMOCTOSITEJIBHOTO MBILUIEHUS, CIIOCOOHOCTEN K CaMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U
caMOpeall3alliM,  pa3BUTHA  HCCIENOBaTeNbCKMX — ymeHuil.  Ilepen  BbInosHEHHEM
CaMOCTOSITENIbHOW pabOThl HEOOXOIMMO YETKO MOHMMATh IeMM U 3aAadd paboThl, CPOKH
BBIIOJIHEHUS, OPUEHTUPOBOUYHBIH OOBEM, OCHOBHBIE TpPEOOBaHMS K pe3yjabTaTaM paloThl,
KPUTEPHH OIICHKH. BO BpeMs BBIOJHEHHS CaMOCTOATEIBHON paboThl MpenojaBaTeilb MOXKET
IPOBOJIUTH KOHCYJIbTalMU. KOHTPOJIb pe3ynbTaToOB CaMOCTOATENBHOM paboThI CTYIEHTOB MOKET
OCYILECTBIISATHCS B MUCbMEHHOM, YCTHOW MJIM CMEIIAaHHOW (popme, ¢ MpeCTaBICHHEM MPOIYKTa
TBOPYECKOH AEATENbHOCTH CTyJeHTa. B kauecTBe JopM M METOI0B KOHTPOJISI CAMOCTOSATEIIbHON
paboThl CTYIEHTOB MOTYT OBbITh MCIOJIb30BaHbl CEMUHAPCKUE 3aHATHSA, KOJJIOKBUYMBI, 3a4€Thl,
TECTUPOBAHUE, CAMOOTYEThI, KOHTPOJIbHbIE paboThl U Jp. Kpurepusmu OLEHKH pPe3ylbTaToB
CaMOCTOSITENIbHOM pabOThl CTYAECHTA SBISAIOTCA: YPOBEHb OCBOEHHS CTYIEHTOM Y4eOHOro
MaTepuanga, yMEHMs CTyIEHTa HCIOJIb30BaTh TEOPETUYECKHE 3HAHUA IPU BBITOJHEHUU
WH/IMBUIYAIbHBIX 3a7aHui; C(OPMHPOBAHHOCTH OOIIEY4eOHBIX YMEHHUH; OOOCHOBAaHHOCTH H
YETKOCTb M3JIOKEHUs OTBeTa; oopMIIeHHEe MaTepuala B COOTBETCTBUU C TpeboBaHusMmU. [Tnan
IIOATOTOBKH:

® U3Yy4HUTh COOTBETCTBYIOIINN JIEKIIMOHHBIN MaTEpHUall

® U3Y4HUTh OCHOBHYIO JIUTEPATYPY 110 TEME

®  U3YyYUTH JONOJHUTEIBHYIO JUTEPATYPY 10 TEME

e 0(OpMHUTH BBIIOJHEHHYIO pPAa0OTy MUCHBMEHHO WJIM B BHJIE IPE3CHTAMN B

3aBUCHUMOCTH OT 3aJaHMsl

e cJeNaTh CTPYKTYPUPOBAHHBIE BBIBOJBI.
IloaroroBka Kk 3auery
3ayeT — 3TO0 MPOBEPOYHOE HCTIBITAHUE 10 y4eOHOMY MpEeIMETY, CBOeOOpa3HbIi UTOTOBBIN pyOex
W3Y4YEHUs JMCLUIUIMHBI, MO3BOJIIONIMN JIydlle OINpPENEINTh YPOBEHb 3HAHWW, IOJYYECHHBIN
oOyuaromumucs. [l ycremHo caaum 3aueTa CTyACHTHI JOKHBI TOMHUTH CIIeyIolee:
— K OCHOBHBIM MOHSTHSIM U KaT€ropusiM HY)KHO 3HaTh ONpEENIEHUs, KOTOpble HEOOXOAMMO
NOHUMAaTh U YMEThb MOSICHATh; — MpPU IOJTOTOBKE K 3a4eTy TpedyeTcs MOMUMO JIEKIIMOHHOTO
MaTepuana, NPOYMTaTh €II€ HECKOJbKO YYEOHHMKOB IO JUCHMIUIMHE, JOIMOJIHUTEIbHbIE
VCTOYHUKH, NPEUIOKECHHBIE JUISI M3YyYEHUS B CIIMCKE JINTEPATypbl; — CEMHUHAPCKUE 3aHATUSA
CIOCOOCTBYIOT MOJIyUYEHHIO 0ojiee BBICOKOTO YPOBHSI 3HaHMM M, KaK CJIEACTBHE, IOTy4yeHHUE
3a4erTa;
— TOTOBUTHCA K 3au€Ty HY)KHO HayMHaTh C NEPBOM JIEKIIMM U CEMHMHAapa, a HE BBIOMpATh Tak
Ha3bIBAEMBIHl «IITYpMOBOW METOI», NPU KOTOPOM MaTepuayl 3aKpeIuIsieTcss B IaMATH 3a
HECKOJIBKO TNOCIEAHUX 4YacoB M AHEN mepexn 3adeTtoMm. IIpu olleHMBaHMM 3HAHWWA CTYIEHTOB
[IPEINOaBaTellb PYKOBOACTBYETCS, IIPEXKIE BCETO, CIEAYIOIUMU KPUTEPUIMHU:
— TMPaBUJIBHOCTH OTBETOB Ha BOIPOCHI; — IMOJIHOTa M JJAKOHMYHOCTh OTBETA; — CIOCOOHOCTHh
NpaBWIbHO KBaNU(UIUPOBaTh (AKTBl UM OOCTOSATENbCTBA, AHAJIM3UPOBATH CTATUCTHUECKUE
JTaHHble; — OpPHUEHTUPOBAHWE B JIUTEpaType; — 3HAHWE OCHOBHBIX MpoOsieM yueOHOU
JTUCLUUIUIMHBL, — TIOHUMaHHWE 3HAYMMOCTH Y4eOHOW IUCLUMIUIMHBI B CHUCTEME; — JIOTHKA |
apryMEHTUPOBAHHOCTh H3JIOKEHHUS; — KyJIbTypa OTBeTa. Takum o0pa3zom, IpuU MNPOBEACHUU
3ayeTa MpernoJiaBaTeb yAeIseT BHUMAHHE HE TOJIBKO COZIEp)KaHUIO OTBETa, HO U (opMe ero
W3JI0KEHUS.
[Ipu moaroTroBke K 3aueTy HEOOXOAMMO OPHUEHTHPOBATHCS HAa KOHCIIEKTHI JIEKIUH, pabodyro
IpOrpaMMy JUCIHUIUIMHBI, HOPMaTUBHYIO, YU€OHYI0 U PEeKOMEHyeMylo juteparypy. OCHOBHOE



B TIOATOTOBKE K C/1adye 3a4eTa - 3TO MOBTOPEHHE BCEro MaTepHuaja MUCHUIUIMHEL, IO KOTOPOMY
HE00X0IMMO cAaBaTh 3a4eT. [Ipu MOAroToBKe K caue Bech 00beM padOThl HYKHO PaclpeesiTh
pPaBHOMEPHO IO [JHSM, OTBEICHHBIM IS TIOATOTOBKH, KOHTPOJHMPOBATh KaXIbId JICHb
BBINOJIHEHHE HAMEUYEHHOW paboThl. B mepuos moAroToBKH CTYAEHT BHOBBH OOpalaercs K yxke
u3ydeHHOMY (TpoiiieHHOMY) ydeOHOMY Martepuany. [loaroroBka BritogaeT B ce0s 1Ba JTama:
camocTosiTeNlbHas paboTa B TEUCHHME CEMECTpa; HENOCPEACTBEHHas IOArOTOBKAa B JHH,
NpEeANIECTBYIOMINE 3a4eTy 0 TeMaM Kypca. 3adeT MPOBOIUTCS IO BOIPOCAM, OXBATHIBAIOIIUM
BECh TNPOWJIEHHBIA Marepuajd [AWCUUIUIMHBI, BKJIIOYas BONPOCHI, OTBEACHHBIC IS
CaMOCTOATENIFHOTO M3y4eHus. Jlns ycmemHoW cpayM yka3aHHbIe B paboueil mporpamme
dopmupyeMble KOMIETEHIIMM B pe3yibTaTe OCBOCHHUSA JUCHUIUIMHBI JOJDKHBI  OBITh
IPOJIEMOHCTPUPOBAHbI, TOTOBUTHCA K 3a4éTy HEOOXOJMMO HAuMHATH C IEPBOM JIEKIUH U
IIEpBOrO CEMHHApA.

IHoaroroBka nmpe3eHTalMi:
® 3HAKOMHTHCS C TEMOM, IIEJbI0 U 3aJadaMH
® COCTaBUTh IUIAH TMPE3EHTAIMU COIJIaCHO OCBOCHHOMY TEOPETUYECKOMY
Marepuany
® [IPOM3BECTH NOMUCK B JICKHIMOHHOM MAarepualie, OCHOBHOM M JOMOJHHUTEIbHOMN
nuTepatype pakTHIecKoro Marepuaa o TeMe
MPOU3BECTH MOUCK WITIOCTPATUBHOIO MaTepuasia B CeTU "MHTEpHET"
COCTaBUTh MPE3CHTALIMIO TTPU TOMOIIM crienrain3upoBanHoro 10
COCTAaBUTh JOKJIAJI [0 WILTFOCTPATUBHOMY MaTepHally Ipe3eHTaluu
® OTPENEeTUPOBATH MPE3CHTALIMIO MEPE]] cllaue
KoanoxkBuymbi:
® O03HAaKOMHUTHCS C TEMOM M BOIPOCAMHU KOJUIOKBUYMa
M3Y4YUTh JEKIUOHHBIN MaTepHual
M3yYUTh OCHOBHYIO JINTEPATYpPy IO TEME
W3Y4YUTh JOMOJHUTENBHYIO JIUTEPATYPY IO TEME
HamucaTh OTBET Ha MPEAJIOKEHHBIN BOIIPOC
00BEM MUCHbMEHHOTO OTBETA OT 3 110 4 CTpaHUII, BpeMsl BHIMOIHEHUS 10 90 MUHYT

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUM 110 NPCIAMETY SABJIIOTCA Ba)KHbBIM Q)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUEHHsS U YCTAHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

8. llepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEeMBbIX NPH OCYLIECTBICHHH
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUILINHE (MOAYJII0).

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH.

— KoHcynbTHpOBaHNE OCPEICTBOM IEKTPOHHOM MOYTHI.

— Mcnonp30BaHuE CTyI€HTaMU DJIEKTPOHHBIX MTPE3EHTAIIMM HAa IPAKTUYECKUX 3aHATHUAX

8.2 IlepeyeHb HEOOXOAMMOIO JIMIEH3HOHHOIO IPOrPaAMMHOI0 00ecIeYeHusl.

No Ne noroopa [lepeueHb TUIIEH3HOHHOTO MPOTPAMMHOTO O0ECTICUeHUsI
/o

1. | Ne73-ADD/223-D3/2018
Cornamenue Microsoft
ESS 72569510 Microsoft Windows 8, 10




2. | Ne73—-AD®D/223-03/2018
Cornamenne Microsoft
ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot [IpenocraBiieHne HEUCKIIOUUTEIbHBIX UMYIIIECTBEHHBIX ITpaB
28.06.2018 Ha MCIIOJIb30BaHUE MPOTPAMMHOI0 00eCTIeUeHHUs
«AHTHIIIaruaT» Ha OJUH IO
4. | Kourpakt Ne74-AD®d/44- | Beccpounas nuiieH3us Ha 25 monb3oBareneii: StatSoft Statistica

®3/2017 ot 05.12.2017

Ultimate Academic for Windows 10 Russian/13 English
Cerenas Bepcus (Concurrent User)

8.3 Hepeqeﬂb HH(])OpMaIII/IOHHbIX CIIPpaBOYHBIX CUCTEM:

— «Koncynprant Ilatocy,
— «["apanT».

9. MarepuajabHo-TexHUYecKass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJIEHUS
00pa30BaTeJbLHOI0 MPoLecca Mo AMCHUIINHE (MOYJII0).

MarepuajibHO-TEXHUYECKOE obOecnieuenne JTACIMILINHBI

No Bug pa6or
(MOIlyINisl) ¥ OCHAIIEHHOCTh

1. JlexunoHnHble 3aHsATUA | Aygutopun 422, 425, oOcHalleHHbIE MPE3EHTALUOHHOU
TEXHUKOMN (mpoekTop, JKpaH, KOMITBIOTEP/HOYTOYK,
ayIHOCUCTEMa) H  COOTBETCTBYIOIIUM  IPOrPAMMHBIM
obecnieuenuem (I10).

2. [IpakTryeckue Aymutopuss 412, 419, ocHameHHas NpPe3eHTALMOHHOU
(cemuHapckue) TEXHUKOMN (IpoexTop, JKpaH, KOMITBIOTEP/HOYTOYK,
3aHATHS ayIMOCUCTEMa) H  COOTBETCTBYIOIIMM  IPOTPAMMHBIM

obecneuenueM (I10).

3. I'pynnossie Aynutopus 410, (kabuHeT)

(MHAMBUIYATBHBIC)
KOHCYJbTAIHU

4. Texymmii  koHTposb, | Aynutopus 412, 419.
MIPOMEKYTOUHAs
aTTeCTaIus

5. CamMocTosTenpHas Kabuner gans camocrostenbHOil  pabotel 437, 410a,
pabora OCHAILICHHBI KOMIIBIOTEPHOM TEXHUKOW € BO3MOYKHOCTBIO

MOJIKITIOYEHUs K ceTH «VHTepHeT» 1 00eCeyeHHbIH 10CTyIIoM
B JJIEKTPOHHYIO HH(POPMAIMOHHO-00PAa30BaTEIbHYIO CpEeay
YHHUBEPCUTETA.

3an Oubmuorexkn KyOI'Y ocHamieHHbII KOMIBIOTEPHOU
TEXHUKOM C  BO3MOXKHOCTBIO  IIOAKIIOYEHUA K  CETH
«HTEepHEeT», MOpOrpaMMON  3KPAHHOTO  YBEIWYEHUS H
00€CIEeYeHHbIH JOCTYIIOM B 3JEKTPOHHYIO HH()OPMAIMOHHO-
00pa30BaTeNbHYIO0 Cpey YHUBEPCUTETA




PELHEH3USI
Ha pabouyro y4eOHYI0 MPOTrpaMMy IO JTUCHUILUIMHE
"BBEJIEHME B BUOTEXHOJIOI' 1IO"
1151 ctyieHToB HanpasiaeHus 06.03.01 - buosnorus

Penensupyemass mnporpamma kypca "BBemenue B OMOTEXHOJIOTHIO"
pazpaboTana Ha OCHOBe TpeboBaHUN (enepaJbHOTO TOCYAapCTBEHHOTO
0o0pa30BaTeNbHOTO CTaHJApPTa BbBICHIETO MPO(ECCHOHATBHOTO O00pa30BaHUs K
00s3aTeTbHOMY MHHHMYMY COJAEpKaHHS W TOJTOTOBKM OakalaBpoB IIO
Hanpasyieanto 06.03.01 Ouonorusa. OHa COCTOUT U3 CIEAYIOIIMX pPa3EoB:
OpraHU3allMOHHO-METOJUYECKUN pa3fien; CoAep:KaHue U CTPYKTypa JUCHUILIUHBI,
oOpa3oBaTeNbHbIe TEXHOJOTHH; OLIEHOYHBIE CPEACTBA ISl TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH W MPOMEXKYTOUHOM  aTTeCTalldd;  Y4eOHO-METOIUYECKOe
obecrnieueHue JUCLUIUIVHBL MaTepUaIbHO-TEXHUYECKOE oOecrnieueHue
JACHUTIIAHBI.

Heo0xoauMocTh n3y4eHHsl 3TOT0 Kypca HE BBI3bIBAET COMHEHMI, TOCKOJIBKY
UCIIOJIb30BAaHUE MHUKPOOPTaHU3MOB B IPOMBILUIEHHOCTH OOECIEYMBAET UM
BEJYLIYIO POJib B 3alluTe OMOC(Epbl OT TEXHOI'CHHBIX 3arpsi3HEHUH, NOJy4YeHUU
pa3HOOOpa3HbIX MPOAYKTOB OMOCHHTE3a. B mporpamme paccMaTpuBaroTCs
BOIIPOCHl  MCIOJIb30BAHUSI MHUKPOOPIaHM3MOB B  Pa3HOOOpa3HbIX  OTpaciisax
IIPOMBIIUICHHOCTH,  CEJIbCKOIO  XO35HCTBA, KMBOTHOBOJCTBA,  MEIMIIVHBIL.
HemanoBaxHoe 3HaU€HHE ISl BOCIHUTAHMS OyAYUIUX CIELHAIMCTOB OYJIET UMETh
caMoCTOATeNbHas padboTa HaJ JINTEPATypOil U HaNMCaHUEM pedepaTos.

DOpMHUPOBAHUIO CIIELUATNCTOB-OMOJIOrOB BBICOKOM KBalH(PUKAUU OyaeT
CrIOCOOCTBOBATh TaKXke Y4eOHO-METOoaUueckoe oOecrneueHue AUCHUIUIMHBI U
COBpPEMEHHAs MaTepUaIbHO-TEXHUYECKas 0aza Kadeapsl TE€HETHUKH,
MUKpPOOHOJOTUY U OMOTEXHOJIOTHH.

Takum 00pa3oMm, peneH3upyemass ydeOHasi MNporpaMma MOXKET ObITh
peKoMeHJ0BaHa TNpu u3ydyeHun ctyaeHtamMmu KyOI'Y HampaBieHuss moAroTOBKH
06.03.01 - buonorus aucturuiHbl «BBeneHre B OMOTEXHOIOTHIO .

[Tpodeccop xadenpsr Ononoruu u

skonoruu pacrennii ®I'bOY BO @—-—%
Ky6I'Y, nokTop OMOI0THYeCKUX HAyK C.B.KpuBopoTos



PELHEH3USI
Ha pabouyro y4eOHYI0 MPOTrpaMMy IO JTUCHUILUIMHE
"BBenenne B OMOTEXHOJIOTHIO"
17151 cryaeHToB HanpasiaeHus 06.03.01 buosorus

Peuensupyemas nporpamMma Kypca "BBeneHue B OMOTEXHOIOTHIO" COCTOUT
U3 CIEAYIOUINX Pa3esioB: OpPraHU3al[MOHHO-METOAMYECKUN pa3iell; coepKaHnue u
CTPYKTypa AMCIUIUIMHBI; O0pa3oBaTelIbHbIE TEXHOJIOTMH; OIICHOYHBIE CpeICTBa
JUTSI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTeCTaluU; Y4eOHO-
METOJIUYECKOE obecrieueHue TUCITUTUTAHBL MaTepPHATbHO-TEXHUIECKOE
oOecrieueHue auciuIuinHbl. [Iporpamma paszpaboTraHa Ha OCHOBE TpeOOBaHMIA
denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa  BBICHIETO
npoecCUOHaNBbHOTO 00pa30BaHUsl TOJTOTOBKM OakallaBpOB IO HaIpaBJICHUIO
06.03.01 6uonorus.

Hcrmonp30BaHne MUKPOOPTAHU3MOB B MPOMBIIIICHHOCTH O0ECIIEYMBACT UM
BEIYIIYIO POJib B 3amuTe Ouochepsl OT TEXHOTCHHBIX 3arpsi3HEHH, MOJIyYCHUU
pPa3HOOOpa3HBIX TPOAYKTOB OmocuMHTe3a. B CBsA3M ¢ uyeM u3ydeHUE HTaHHOU
JUCIUTUTUHBI SIBJISIETCS] aKTyaIbHBIM M HEOOXOIUMBIM IS CTYJIEHTOB-0MOJIOT0OB. B
porpaMMe pacCMaTPUBAIOTCS BOMPOCHI HCIOJIb30BAHUS MHKPOOPTaHU3MOB B
pPa3HOOOpA3HBIX  OTPACHAX  MPOMBINUICHHOCTH,  CEIbCKOTO  XO3SHCTBA,
JKUBOTHOBOJICTBa, MeAMIMHBL. HemanoBaxkHoe 3HaueHue s (POPMUPOBAHUS
KOMITETCHIIMA WTPAIOT TMPEAYCMOTPEHHBIC B pabodeil mporpamMme pas3aeibl 1o
CaMOCTOATENbHON paboTe OakajnaBpOB HAJ JUTEpPaTypol W HaNHCaHUEM
pedepaToB ¢ MyJTbTUMETUNHBIMU MPE3CHTAIUSIMU IO TEMAM.

YuebHo-meToanueckoe obOecredeHue JUCHUIUIMHBL W COBPEMEHHas
MaTepualbHO-TEXHUYECKass ©0a3a Kadenpbl TEHETUKH, MHUKPOOUOJIOTHH U
OMOTEXHOJIOTUM CHOCOOCTBYET TMOJHOMY PpACKPBITUIO CYTH MPOTrpaMMbl U
MIO3BOJISIET CTYICHTAM TOJHOCTHIO OBJIAJCTh TPEOYSeMBbIMHU 3HAHUSIMH, YMCHHUSIMU U
HaBBIKAMH.

Takum 00pa3oMm, pereH3upyemass ydeOHasi TMporpaMma MOXKET OBbITh
pEeKOMEHJIOBaHa MpU u3ydeHuu cryneHtamu KyOl'Y HampaBieHus moaroToBKd
06.03.01 - buonorus aucuuruinabl «BBeneHrne B OMOTEXHOIOTHIO .

JlonieHT Kadeapsl OMOTEXHOIOTHH, OMOXHUMUHT
u ouodpuzukn ®I'bOY BO «Kybanckuii

rOCYIapCTBEHHBIM arpapHblil YHUBEPCUTET <
umenu WU.T. TpyOusuta» /
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