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

1.1 Ieab 0CBOCHHSA AMCIUILIHHBI.

esbI0 penogaBacMoi AUCITUTUTMHBI «BBeieHuEe B OMOTEXHOJIOTHIOY SBIISIETCS] YCBOCHUE
00y4aromuMuUCsT 3HAaHUM O OHOTEXHOJIOTMM KaK O COBPEMEHHOH KOMILIEKCHOM o0iactu
JEATETLHOCTH, B KOTOPOH HOBBIE METOJIbI COBPEMEHHOW T'€HETHUKH, MOJICKYISIPHOW OHOIOTHH
O0BEAMHEHBI C YCTOSBIICHCS MPAKTHKOW TPAIUIIMOHHBIX OMOJOTHYECKHX TEXHOJIOTHUM, a TaKKe
dbopmupoBanre 0a30BBIX 3HAHWKW B 00JIACTH OOIIEH OMOJIOTHH, HEOOXOIUMBIX IJISI OCBOCHHS
o0menpodeCCHOHANBHBIX TUCITUTLINH.

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 «BBenenme B 6MOTEXHOJIOTHIO» OTHOCUTCS K 0a30B0ii yactu broka 1 "lucuuniuHsl
(Momynu)" yyeOHOro IiaHa

J171s 0ocBOEHUS JAaHHOTO Kypca HeoOX0IMMbI 6a30BbI€ 3HAHUSI, KOTOPBIE CTYICHTHI TOJKHBI
MOJIYYUTh MO OMOXUMHUHU, MOJEKYJISIPHOW OHOJOTUM, MUKPOOHMOJOTHUH, TEHETHUKE, SKOJIOTHH,
dbuznonoruu pacteHuil. 3HaHUS, MOJIy4aeMble M0 JaHHOW AMCLUUILINHE, SBISIOTCS OCHOBOM IS
JATBHEHIIIETO H3YyYEHUS KYpPCOB TEXHHYECKOM MHUKPOOMOJIOTHH, OMOMEIUIIMHBI, HOBEUIIUX
HaNpPaBIEHUN U METOJ0B OMOTEXHOJIOTHH, CIIEIIKYPCOB M0 MOJIEKYJISIPHOM T€HEeTHKE, KIETOYHON
Y TEHETUYECKON MHKEHEpUH, OM00E30MaCHOCTH, TEXHUYECKON OMOPHEPreTHKE, IKOJOTUUECKON
OMOTEXHOJOTHH, JKOJIOTHYECKOW  OMO(MU3MKH, pPalUOHAIBHOTO  MPUPOJOINOIb30BAHMUS,
OMOMOBPEKICHUHN TTPOMBIIINICHHBIX MaTEPUATIOB U U3JICTHH.

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

Neo | Uupekc ConeprxaHue B pesynbrate u3ydeHus: yaeOHOU AUCIUTUINHBI
I | KOMIIET KOMIIETEHIINU 00yYaroIIuecs TOJKHBI
EHIINH (WM ee YacTH) 3HATh yYMETh BJIAJIETh
1 OIIK CIIOCOOHOCTBIO - OCHOBBI BECTH MOHUCK METOJaMH
11 NIPUMEHSATH COBPEMEHHOMN MIPOAYLIEHTOB KYJIbTUBUPOB
COBPEMECHHBIC OHMOTEXHOJIOTHH, OMOJIOTHYECKHU AHUsI KJIETOK
npeicTaBiIeHus 00 TE€HHOU U KJIETOYHOU AKTUBHBIX MHKPOOPTraHH
OCHOBax WH)XCHEPUU BEILIECTB, 3MOB U
OMOTEXHOJIOTMYECKUX KYJIbTUBHPOBAaTb B | PAacTeHUM B




1 OMOMETUIIMHCKUX - COBPEMEHHBIE 7a00paTOPHBIX U | J1a0OPATOPHBI
MIPOU3BOJICTB, TCHHOW | TMPEACTaBICHUSA 00 | MOJYIPOMBIIUICHH | X YCIOBHSX,
WHXCHEPUH, OCHOBax BIX YCIIOBHSIX METOIaMH
HaHOOHMOTEXHOJIOIHH, OHMOTEXHOJIOTHHU U MHUKPOOPTaHU3MbI- | MPOMBIILICH
MOJICKYJISIPHOTO TCHHOU WH)XCHEPUH, MPOTYIIEHTHI HOT'0
MOJICTTUPOBAHUS HaHOOMOTEXHOIOTHH KYJIbTUBHPOB
, MOJICKYJISIPHOTO aHUs
MOJICJTUPOBAHUS MHUKPOOPTaHu
3MOB
I1K-5 TOTOBHOCTBIO OCHOBBI HCII0JIB30BaTh HaBBIKAMH
HCIIOJIb30BATh JOKYMEHTAIUH TI0 HOPMAaTHUBHBIC OILICHKU
HOPMAaTHBHBIC OpraHHU3aIuu | JIOKYMEHTHI, Oouobe3omacH
JOKYMEHTHI, TEXHHKE OTIpEICIISIONINE OCTH
OTpeICIIAIONINE 0€30I1acHOCTH OpraHM3ALMIO U IPOJYKTOB
OpTaHHU3aIHNI0 U OHMOTEXHOJIOTHYCCKHU TEXHHUKY OHMOTEXHOJIOT
TEXHHUKY X paboT; OCHOBHBIC 0€30I1acHOCTH HYECKUX U
6e30macHOCTH padorT, KPUTEPUU OLICHKHU paboT; OLleHNBaTh | OMOMEIUIINH
CIIOCOOHOCTBIO 0100€e30I1aCHOCTH 6100€e30I1acHOCTD CKHUX
OIICHHUBATh IPOYKTOB MIPOYKTOB MIPOU3BOJICTB
6100€e30I1aCHOCTD OHMOTEXHOJIOTHYECKH | OMOTEXHOJIOTHYECK
MIPOIYKTOB XU UX U
OMOTEXHOIOTHYECKHX OHMOMETUIIMHCKHUX OHMOMETUIIMHCKHUX
1 OMOMEIMITHHCKUX IPOU3BOJICTB MIPOU3BOJICTB
IIPOM3BOJICTB

2. CTpyKTYpa M coiep:KaHue M CHHIIJIMHbI
2.1 PacnipeaesieHre TPY10eMKOCTH JUCHHUILIMHBI 10 BHAaM padoT
OO6mast TpynOEMKOCTh JUCHUIUIMHBI COCTABIISIET 2 3a4éTHbIe eAuHHIBI (72 yaca), ux

pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE

Bun yae6HO# paboTh Bceero | Cemectpsl
(uacer)
yacoB | 8
KonrakTHas padora, B TOM 4ncJe: =
AyIUTOpHBIE 3aHATHUS (BCETro) 26 26 -
3aHATHA JTEKIIMOHHOTO TUTIA 10 10 -
3aHATUS CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTUYECKHUE 3aHATHS) 14 14 -
JIaGopaTopHble 3aHATUS - — -
HNuas konTakTHas padora:
KonTpons camoctostensHoi padotsl (KCP) 2 2 -
[Ipomexxyrounas arrecranus (MKP) 0,2 0,2 -
CamocrosiTesibHast padoTa, B TOM 4Hc/Ie
Kypcosas paboma - - -
Ilpopabomxka yuebHoeo (meopemuueckozo) mamepuana 6 6 -
Buvinonnenue unousudyanbhvix 3a0anuti (n0020mosKa coodujeHul, 10 10 ]
npeszeHmayuii)
Peghepam - - -




[TonroToBka K TEKyuieMy KOHTPOJIIO 29,8 | 29,8 -

Koutpoas:

IToaroroBka K 3K3amMeHy - -

OO0mas Tpy10eMKOCTh yac. 72 72 -
B TOM 4YHCJIe KOHTaKTHas padora | 26,2 26,2 -
3a4. efl. 2 2

2.2 CTpyKTypa M CUMILIMHbI:

Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
Paznensl qucuuIuHbL, U3ydaeMbie B § cemectpe (ounas hopma)

KomnuyecTBo yacoB
Breayn
Ne | HaumenoBaHue paszienon AyauropHas pabota uTopHa
Bcero P
pabora
JI 113 JIP CPC
Pazgen 1. buorexHonorus
1 -coYeTaHue OHOJOrNYECKUX nloa 5 58
MHXEHEpHBbIX HayK. buorexnomorus u | ' '
OHMOIKOHOMHKA
2 Pasnen 2. OcHoBnl | 16 2 4 10
OMOTEXHOJIOTHYECKOTO TPOU3BOCTBA
Paznmen 3. Muxkpoobuosioruueckoe | 16
3 | mpou3BoacTBO O€nKOB, (PEPMEHTOB W 2 4 10
OHOJIOTNYECKH aKTUBHBIX BEIIECTB
Pazgen 4. CoBpemeHnHble MeTons! | 14
4 CO3/IaHUS TIPOMBIIUICHHBIX INTAMMOB — 9 5 10
MPOJYLIEHTOB. TMPUMEHEHHE METOJI0B
TCeHHOW WH)XCHEPUH B OMOTEXHOJIOTUHU
5 Paznen 5. buorexHonorust pactenuii u | 14 5 2 10
YKMBOTHBIX
6 Pazmen 6. O630p  mpoiiaeHHoro | 2 2
MaTepHasa v MPOBeJICHUE 3a4eTa
Hmoeo no oucyuniune: 10 14 - 458
JI-nexuuu, 113 mpakTudeckue (CEMHUHAPCKUE) 3aHATHUS
2.3 Copaep:xanue pa3iesoB (TeM) TUCHUILIUHBI:
2.3.1 3ansiTHA JEKIIMOHHOI0 THIIA.
No Dopma
HaumenoBanue |-
hasena (Tembi) Coneprxkanue pazzaena (TeMbl) FeKyIIEro
KOHTPOJIS
112 3 4
1 |Pasnmexn 1.|buorexnonorus. Onpenenenue noHaTusi. OCHOBHBIE 3a/1a4H. VYceTHEBII
BuoTexunonorus |bBHOTEXHOIOTHS U MEIULIMHA. oTpoc
-COUeTaHue BroTexHOoIOrHs U CETLCKOE XO3SHCTBO.
Ounonornveckux |buoTexHomorus u nuiieBas MPOMBIIIICHHOCTb.
U WHXXCHEPHBIX| BHOTEXHOIOTHS U XUMUYECKas IIPOMBIIIUICHHOCTD.
HayK. TexHuueckast GMOIHEPreTHKA.




buorexnonorus |buoreorexHonorus.
" Oxosnoruyeckasi OMOTEXHOJIOTUS.
O0noskoHoMuKa |[IepCcreKTUBBI  UCHOJIB30BAaHUS  MHUKPOOMOJIOIMYECKUX  METOJI0B
OYMCTKHU OKPYXKAIOILEH CPEbI.
brokoHBEpCHs OTXO10B.
Paszpnen 2.|OcHOBHasT cXeMa M KOMIIOHEHThl  OHMOTEXHOJOTHYECKOro|Y CTHBIN
OCHOBBI MIPOU3BOJICTBA. ompoc,
OrorexHonornyd (OCOOEHHOCTH OMOTEXHOJIOIHYECKHX TIpoueccoB. Ilonpasaenenue 1mo|Konnoxs
€CKOro NPHU3HAKY LIE/IEBOTO MPOJYKTA. HyM
npous3BoACTBa |buonornueckuii  areHT.  MHKpPOOpPraHusMbl  —  IPOIYLIEHTHI
OMOJIOTMYECKH aKTUBHBIX BEIIECTB B OMOTEXHOJIOTHH.
depmeHTalMs, WM  KYJbTHUBUPOBAHME — OCHOBHAs  CTagus
OMOTEXHOJIOIMUYECKOTO IPOM3BOACTBA.
Brigenenue, ouncTka v MoAroTOBKA TOBApHBIX (hOPM IMpernapaToB.
OCHOBHBIE IPUHIIUTIEI MUKPOOHOIOTHYECKON TEXHOJIOTHH.
buorexHonornueckue Mpouecchl M ammaparbl MEPUOJAUYECKOr0o U
HEIPEPHIBHOTO KYJIbTUBUPOBAHMUSL.
MuxkpoOuonoruyeckasi TpaHchopMaIusi OpraHudecKuX COCTUHEHHH.
MuxkpoOuonoruyeckas TpanchopMalus yrieBoI0B.
Metanorennple Oaktepun. OOmmias XxapakTepucThka. MeTaboau3m
METaHOTCHHBIX OaKTepHil.
TexHonorust mpou3BojacTBAa Ouoraza. MukKpoOHBIE COOOIIECTBa,
Y4aCTBYIOIIME B IPOLIECCE TPOU3BOJICTBA METAHA.
Paznen 3.|TexHoI0THS TPOU3BOACTBA KOPMOBOTO O€JIKA MUKPOOHUOIOTHYECKUMU | Y CTHBIH
MukpoOuonoru |[MeTogamH. orpoc
YECKOe [TpuHuMNUaIbHAs TEXHOJOTMYECKasi cXeMa IPOU3BOJCTBA KOPMOBOU
MPOU3BOJCTBO |Onomacchl. CrIpbe 7S MPOU3BOACTBA KOPMOBOIO OelKa.
0enKoB, TexHonorust mpou3BOJCTBa KOPMOBOM OMOMAacChl Ha YIJIEBOAOPOJHOM
bepMEeHTOB  H|ChIpbE.
6uonorunuecku |l[loaydeHre KOpMOBOro MUKPOOHOTO O€Ka Ha HU3IIKX CIIUPTaXx.
AKTHBHBIX TexHomorust MPOU3BOJACTBA KOPMOBOTO OelKka Ha THIPOIU3aTax
BEIIECTB PacTUTEIBHOTO ChIPbSL.

TexHoMorHs MPOU3BOJICTBA MUKPOOHBIX JIUTTUIOB.

[lepcniekTUBBI HMCTOJB30BAaHUS METAHOTPO(PHBIX H  BOJOPOJIHBIX
OakTepuil B KauecTBe MPOIYIIEHTOB KOPMOBOTO OeTKa.
buorexnomornyeckne METOJIbI oborareHus
pacteHuneBojcTBa OenkoM. TBeprodazHas hepmMeHTALIHS.
[TepcnexkTuBBI MPON3BOICTBA MHUIIEBOTO Oenka. [TpoaymenTsl. Coiphe.
MukpoOnoIoruyeckoe Mporu3BOICTBO AaHTUOMOTUKOB. [IpoayIIeHTHI.
TexHonorus NOJIy4eHUss KOPMOBOTO TETPALIMKIIMHA.

OTXO0J0B

Muxkpobronoruueckoe  MPOU3BOACTBO  OPraHMYECKUX  KHCJOT.
I'myOuHHOE W  TOBEPXHOCTHOE  KynbTUBHpOBaHHE.  CbIpbe.
IIponyneHTsl.

MuxkpoOuosornyeckoe Mporu3BoICTBO BUTAMUHOB.
Muxkpobuonoruueckoe MPOU3BOACTBO BHUTaMHMHOB B2 u  BIl2.
Hcnonp3oBaHue B MEIULIMHE U C/X.

Mukpo6rosoruueckoe Mponu3BoICTBO KAPOTHHOB.

[Tpon3BOICTBO MUKPOOHBIX MOJIKMCAXAPUIOB.

[Tony4yenus 6akTepHaIbHBIX SHTOMOIIATOTEHHBIX OMONpEnapaTos.
TexHonorust noy4eHus rpuOHBIX S HTOMOIIATOT€HHBIX TPerapaTos.
TexHonorust noxy4eHust BUPYCHbIX SHTOMONATOTE€HHBIX NPENapaToB




Paznen 4./Co3nanue MHUKPOOHBIX LITAMMOB-IIPOAYLIEHTOB MeToAaMHu|Y CTHBIN
CoBpe-MCHHBIC [TCHETHYECKOH HHXKeHEepHH. DEePMEHTBI, HCIIOIB3YEMBIC IS CO3AaHMSI | orrpoc
METOJIbI CO-|pEKOMOMHAHTHBIX MOJIEKYII.
3IaHUS Ucrounuxku [JHK 1ns  kinonupoBaHus. MeToabl  MOJy4eHUSA
MPOMBIIII- WHJUBU]IyaJIbHBIX T€HOB.
JIEHHBIX Mertonpl Boccoenunenus ¢pparmentos JJHK.
LITAMMOB —Bekropubie monekyiabl JIHK. bBakrepuanenele mnnazmMuasl. R-
MPOAYLEHTOB. |MJIA3MHJIbl KAK BEKTOPHI.
npu-mMeHenue |Knerounas wHxkeHepus. BO3MOXHOCTH CO3laHUS MHKPOOHBIX
METOJIOB ITAMMOB-TIPOJIYLIEHTOB CJIMSIHUEM MPOTOILJIACTOB.
TCHHOM MMMOOHMIIN30BaHHBIC CHCTCMBI. Omnpenenenue MTOHSATHUS.
nmwxkeHepun  B|[IpemMyriecTBa UCIOIB30BaHUS B MPOMBIIIJIEHHOM MPOU3BOJICTBE.
ounorexnonoruu |Hocurenu st tMMoommu3anuu (epMEHTOB U KJIETOK.
MeTtoapl UMMOOMITH3aK (PEPMEHTOB U KJICTOK.
NMMOOMIN30BaHHBIE  KJIETKH. Hcmonp30BaHue B~ CHHTE3E
OMOJOrMYEeCK! AaKTHBHBIX BEIIECTB M CHUCTEMAax OMOJIOTHMYECKOH
ounctku. [IpenMyliecTBa 1Mo CpaBHEHUIO C WMMOOMIM30BAaHHBIMU
dbepmMeHTaMu.
[Tpou3BOJACTBO TIIOKO30-(PPYKTO3HBIX CHUPOMOB M (PYKTO3BI C
IMOMOIILI0 UMMOOMIIN30BAHHEIX CHCTEM.
NMMOOMIM30BaHHBIE CHUCTEMBI B IMPOM3BOJICTBE L-aMHHOKHUCIOT H
OpPraHUYECKUX KHUCIIOT.
Hcnonp3oBaHMEe WMMOOWIM30BAaHHBIX CHCTEM B  IPOM3BOJICTBE
MOJIYCUHTETUYECKUX aHTUOUOTHKOB.
Hcnonp3oBanue HMMMOOMIIM30BAaHHBIX CHCTEM B MEIMIIHMHE.
NmmyHO(DEepMEHTHBIN aHATU3.
Hcnonap30BaHue HUMMOOHIM30BAHHBIX CHCTEM IS aHAIUTHYECKHX
neneii. [lonsatue o Omonerekiuu. Co3ganue OMOJaTINKOB.
[ToHsiTHE O CBEPXCHUHTE3E META0OIUTOB, MUKPOOHON KIICTKOM.
[Tomyuenue CTEPOUTHBIX TOPMOHOB c ITOMOIIILIO
MuKpoOuonornueckoit Tpanchopmanuu. IlpeumyiecTBa mepen
XHUMUYECKHM CHHTE30M
Pazgen 5.|PactuTenpHas KJIeTKa Kak OOBEKT OHOTEXHOJIOTMH. MeTonpbl|yY CTHBIN
brorexHonorNs [KyIbTUBUPOBAHUS PACTUTENBHBIX KIIETOK. orpoc
pacTeHui u|Mcnonb30BaHuE CYCIIEH3MOHHBIX KYJIbTYpP PACTUTEIBHBIX KIETOK IS
JKMBOTHBIX MOJTy4eHUsI OMOJIOTMUECKH aKTUBHBIX BEIIECTB.

I'eHeTnyeckass WHXKEHEPUS PACTUTENBHBIX KIETOK. BeKTOpsI
T€HETUYECKOM KOHCTPYUPOBAHUU TPAHCTEHHBIX PACTEHHM.
[TpoTommacTel pacTUTENbHBIX KJIETOK KaK OOBEKT OMOJIOTHYECKOTo
KOHCTpyHpoBaHus. [lonyyeHue npoTomiacTos.

['mbpuau3anys coMaTHUECKUX KIETOK pacTeHui. IlepcriekTusbl.
KitonansHOE MUKpOpa3smMHOKkeHHe pacTeHnid. Mertonsl. Llenn.
[Tonyyenne  Oe3BUpPYCHBIX  (GOpM  pacTeHMH C  MOMOIUIbIO
MUKPOKJIOHAJIIBHOTO Pa3MHOXKEHHUSI.

ITpriMepsl osTy4eHNs U UCTIBITAHUS TPAHCTEHHBIX PACTEHUM.
Bo3smoxkHocT  TpaHchopManuu  KJIETOK JKUBOTHBIX  METOJAMHU
TE€HETUUYECKON MH)KEeHEepHHU. [lepcrieKTBBI TeHOTEPAINH.
ComaTnueckasi THOpUIN3aIusl )KUBOTHBIX KJIETOK.

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

Co3laHne TpPAaHCI€HHBIX JKMBOTHBIX MPSAMOM MUKPOMHBEKIHEN
YYXKE€POAHOI0 TeHETUYECKOT0 MaTepraia B 3apOJIbIIIEBYIO KIIETKY.

B




[lepcnekTUBBI CO3/TaHUS U UCIIONB30BAHUS TPAHCTEHHBIX KUBOTHBIX.
OMOpHOHaIbHBIE CTBOJIOBBIE KJIETKH KaK OCHOBA KJIETOYHOM Tepanuu

2.3.2 IlpakTuyecKkue (CeMHUHAPCKUE) 3aHATHS

Ne HaumenoBanue HaumeHoBaHMe ceMMHAPCKUX ®opma
n/n | Pazgena (Tembl) 3aHATHI TeKy1Iero
KOHTPOJIfA
3anamue 1. Tlombop W cenekuus MTaMMOB-
MPOJYLIEHTOB B OmorexHonoruu. IloHarue o
TEXHOJOTHYHOCTH IITaMMa.
NHaynupoBaHHBINA MyTareHe3 U CTyIIEHYaThIN
oTOOp KaKk METOJ CO3JaHUs IITaMMa-
MNPOAYIICHTA.
Pazgen 2. OCHOBBI poayH

Cozmanne MHUKPOOHBIX mrTaMMoB- | KosmokBuym

1 OHMOTEXHOJIOTHYECKOTO .

MPOAYIIEHTOB ~ MeTojgaMu  reHeruudeckou | Nel Ne2
MIPOU3BOJICTBA
WHKeHepruu. DEepMEHTBhI, HUCIOIb3yEeMbIE IS
CO3/IaHUS PEKOMOMHAHTHBIX MOJIEKYIT
3anamue 2. OcHOBHEIE cTaguu
OMOTEXHOJIOTMYECKOTO TIPOU3BOICTBA.
[ToaroroBka mraMMa-rnmpoayLEHTa U ChIPbs B
OMOTEXHOJIOTHYECKOM MPOU3BOJICTBE.
Pa3nen 3. | B3anamue 3. MukpoOHOE MPOU3BOJICTBO
MukpoOuosioruiaeckoe OEJIKOB, CBSI3b C OMOAIKOHOMHUKOM.

2 MPOU3BOACTBO 0enkoB, | 3anamue 4. MukpobHoe mpousBoAcTBO | KomnokBuym
dbepmeHTOB U | pepMEeHTOB, CBSI3b C OMOIKOHOMHKOMN No3 No4
OHMOJIOTHYECKH aKTHUBHBIX
BEIIECTB
Paznen 4. CoBpemennsie | 3auamue 5. UHIynupoBaHHBIM MyTareHes u
METO/IbI CO3JIaHUs | CTYNEHYaThli OTOOp Kak METOJ CO3JIaHHs
MPOMBILIUIEHHBIX IITAMMOB | IITaMMa-MpPOAYLIEHTA.

Komnoxsuym

3 - npoayreHToB. | [lomydenue MHUKPOOPTaHU3MOB | Nos
MIPUMEHEHUE METO/IOB | IPOIYLIEHTOB WHCYJIMHA METOoJaMHu | =
TEHHOW  WHXXEHEPUU B | TCHETUYECKOW MHKEHEPHUH.

OMOTEXHOJIOTHHI
3ausamue 6. KynbTUBUpOBaHUE  KIIETOK
Paznen 5. buorexHonorus Komnoksrnym

4 - BBICIIMX KUBOTHBIX. VICII0IB30BaHNE KYIBTYP

PaCTEHUH U KUBOTHBIX Neb6
’KUBOTHBIX KJIETOK B OMOTEXHOJIOTHH.
Pa3znen 6. 00630p | 3anamue 7 O030p MpOIAEHHOIO MaTepHraa S

5 IIPOMJIEHHOI'O0 Marepuana u No7 M
MIPOBE/ICHHE 3a4eTa -

2.3.3 JIaGopaTopHbIe 3aHATHS.
JIaGopaTopHbI€ 3aHATUS — HE IPETYCMOTPEHBI

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThl — HE TPEAYCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOTr0 Oo0ecneyeHHs A5l CAMOCTOSATeILHOH padoThI
o0y4aomuxcs Mo JMCHUILIHHE (MOYJII0)

No

Bug CPC

[Tepedyerpr ydueOHO-METOIUUECKOTO OOECIEUEHHUsI TUCIUIUIMHBI 110
BBITIOJTHEHUIO CAMOCTOSTEIHHOU PabOThI




1 ]2

3

IToaroroBka
YCTHOMY
KOJUIOKBUYMY,

K | CTO 4.2-07-2012 Cucrema MeHemKkMeHTa KadecTtBa. OOmume
orpocy, | TpeboBaHHUsI K MOCTPOCHHUIO, H3IOKEHHUI0 U O(POPMIICHHUIO
JOKYMEHTOB y4eOHOW JesTeNnbHOCTH. — llepemsmanue.
Hanucanuio pedepara | Kpacnospck: COY, 2014. — 60 c.

urousg 2017 r

Meronuueckue yKas3aHus 10 OpPraHu3alld CAMOCTOSITEIbHOM
paboOTBl  CTYNEGHTOB, YTBEpKICHHBIE Kadeapoil TEeHETHKH,
MHUKPOOHOJIOTUN M OMOTEXHOJOTHH. TPOoToKonm Ne 21 « 26 »

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00YyYaroIIUXCS U3
YyuCiia WMHBAIWAOB M JIMIl C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU 310poBbsi (OB3) wmoryr
MPEIOCTaBIATLCA B (opMax, alaNTUPOBAHHBIX K OTPAHUYEHHUSM UX 370POBbsl U BOCHPHUATHUS
uHpOpMaLUu:

Jiia U1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jjig au11 ¢ HapyIIeHUSIMA OTIOPHO-BUTATEILHOTO amnmapara:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.
[Tpu peanuzanmu yueOHOM pabOTHI O OCBOSHHIO Kypca "BBeneHnue B OMOTEXHOIOTHIO"
UCTIOJIb3YIOTCSl COBPEMEHHbBIE 00pa30BaTeIbHbIE TEXHOIOTUH:

MPEJIOKEHHBIE ISl CaMOCTOSITENIbHOM pabOThl BOMPOCHI 1O TEME
3aHATUS.

KOHTPOJIMPYEMbIE MPENO0/IaBaTEIEM TUCKYCCHH 110 TEMAM:

1. o6opynoBaHre MUKPOOHOIOTUYECKUX POU3BOICTB.

2. IPOU3BOJICTBO U MPUMEHEHHE KOMOBOTO OeJKa.

3. Owuompemaparbl Ui TNTHULEBOJCTBA W JKUBOTHOBOJICTBA,
MEePCTIEKTUBBI UX MMPOU3BOJICTBA U IIPUMEHEHUSI.

4. 6uonpenapaTsl Ul MEpepabOTKU OTXOJOB M OUUCTKH CTOYHBIX
BOJ.

5. mpou3BOACTBA M TEXHOJIOTUH, HCIOJIB3YIOIIUE CIHUPTOBOE

OpoXeHHE.

¢ uHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;
® [IPOEKTHBIE METO/IbI OOyUCHHUS;
® HCCIIeI0BaTEeIbCKUE METO/Ibl B O0yUCHHH;
e mpobieMHOe 00yueHue
Cemectp | Bun Hcnonb3yeMble HHTEpaKTUBHbBIE 00pa30BaTeIbHbIE TEXHOJIOTHH Konny
3aHATHUS €CTBO
(JI, JIP, JacoB
I13)
7 I13 paboTa B MajblX TIpynnax ¢ Ledbl0 0OCYKAEHUsS OTBETOB Ha | 6




MOJArOTOBKA  CTyAeHTaMu  pedeparoB M MYJIbTUMEIUHHBIX
MpE3EHTAINI M0 TeMaM:

AykcTpoHBIE W PETyJIATOpPHBIE MYyTaHTHI U buocuHTE3
AHTHOHMOTHKOB

AdpoOHas OYMCTKA CTOYHBIX BOJT

AspoOHBIE METOJBl OYHMCTKH IPOMBIIIUICHHBIX M OBITOBBIX
CTOKOB

bakTepuanpHOE  BBHIICIAYMBAHWE METAUIOB W3 pyad U
KOHIIEHTPATOB

bro6e30macHOCTE B OMOTEXHOJIOTHH

buoreorexHonorus.

buorepournm bt

Bbuonerpanamus KCeHOOMOTHKOB.

BuonHCeKTHLIM BT

buonorunueckue ynoopeHus

bromoMUHECTIEHTHBIN MUKPOAHAIIN3

buomeTaHoreHe3: HaydHbIC OCHOBBI, HH)KCHEPHAS pear3aIius
mporecca

buocunre3 pepmenToB. DepMEeHTHBIE CEHCOPHI
buoTexHONIOrHYECKHEe METOABl MOHHUTOPHUHTA OKPYXKAIOIICH
Cpebl.

broTeXHOIOTHYECKOE MOTYICHHE aMUHOKHCIIOT
buoTtexHonOrHs 3aIUTH OKPYXKAIOIIECH Cpeibl.

BuotexHomorus u MeIMIMHA.

brorexHoorus ¥ nuiieBas MPOMBIIICHHOCTb.
BroTexHoIorus 1 CeIbCcKoe X035SMCTBO.

broTrexHoorus ¥ XuMuYecKasi IPOMBIIICHHOCTb.
BuoTexHoorus u3BjiIeueHHs OJIE3HBIX BEIIECTB U3 OTXO/I0B.
buotexHonorus nonydenus 6enka OqHOKIETOUHBIX.
broTexHOIOTHS TIOMYyYeHUST SKCTPAICIUTFOJIAPHBIX YTIICBOJIOB.
buoTtexHonornueckue MUKPOUYHUIIBL.

I'ennas Tepanus cerogHs U 3aBTpa.

JlerpanatuBHble MIa3MHUIbI M OHONOTHYECKas JAerpajarus
KCEHOOMOTUKOB

NMMoOunM30BaHHbIE (EpMEHTH B MEOUIIMHE, B TOHKOM
OPTaHWYECKOM CHHTE3¢ ¥ B MOHHTOPHHIE TOKCHYCCKHX
BEIIIECTB.

WmxeHepHas YH3UMOJIOTHS: 33J1a9M © BO3MOXHOCTH
KnonunpoBaHue Mo3BOHOYHBIX: YCIIEXH U MTPOOIEMEI.

MeTo1pI CO3aHMsI TOTYCUHTETHUSCKUX aHTUONOTHKOB.
MuKpOKIOHAIbHOE Pa3MHOKEHHE PACTeHUN

OcCHOBHBIE TIPOAYKTHI W  TPOIECCHl, OCHOBaHHBIC Ha
OMOTEXHOJIOTHHU.

OCHOBHBIE CTaJIMN OMOTEXHOJIOTHIECKOTO TIpoIecca
[lepcrieKTHBBI BBEACHHUS MHKPOOPTAaHHU3MOB B MOMYJISIIUU
KYJIbTHBHPYEMBIX KJICTOK.

[TomyueHne ¥ TEPCIEKTUBBI HCIONH30BAHHS TPAHCTEHHBIX
pacTeHui.

[TomyueHue ¥ mpUMEHEHNE OPTaHUIECKUX KHCTIOT

[Tonyuenue, crnocoObl KyJIbTUBUPOBAHHS U UCIOJIb30BaHUE
M30JIMPOBAHHBIX MPOTOILIACTOB.




— IlpoMbllieHHbIE TPOLIECCHl HA OCHOBE WMMOOMIM30BAaHHBIX
dbepmMeHTOB

— Pa3Butne 6uorexnonoruu B Poccun

— PasBuTHe OMOTEXHOJIOTHHU 32 PyOEKOM

— Texuuueckast OuO’HEPreTUKA.

— Tunbl 6MOTEXHOJIOTHYECKUX areHTOB

— Tpancrennele  KMBOTHBIE W pacTeHUs B IHUIICBOU
MIPOMBILIUIEHHOCTH

— Dkojyornyeckasi OMOTEXHOJIOTHS

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: BuorexHoJsiorus -couetanue 6MOJIOrHYeCKMX U HHKEHEPHBIX HayK. buorexnonorus
H OMOPKOHOMHKA
BOHpOCBI IJIA ITIOATOTOBKHA .
1. buotexnomnorus. Onpenenenue nmouatus. OCHOBHBIC 33/1a4H.

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.

MukpoOunosnoruyeckoe npou3BoAcTBO BUTaMHHOB B2 1 B12. Mcnonbs3oBanue B MeuInHe
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 IITaAMMOB-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.

NmMmMoOunmn3oBanHbie KJIETKU. Mcronb3oBaHWe B CHUHTE3€ OMOJIOTMYECKH aKTUBHBIX
BEUIECTB W CHCTeMax OuoNoruueckod ovuctku. I[IpenmyriecTBa Mo CpaBHEHHIO C
UMMOOUITN30BaHHBIMU (DEPMEHTAMHU.

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

HMMMoOuIM30BaHHBIE CUCTEMBI B TPOU3BOJICTBE L-aMHUHOKHCIOT M OpPraHu4eCKUX KUCIIOT.
Hcnons3oBaHne WMMOOWIM30BAaHHBIX CHCTEM B IPOHW3BOJACTBE IMOJYCHHTETUUYECKUX
AHTUOMOTHKOB.

Hcnonk30BaHne UNMMOOMITN30BaHHBIX CUCTEM B MeulinHe. IMMyHO(DEepMEHTHBIN aHAIH3.
Hcnonp30BaHne MMMOOWIM30BAHHBIX CHUCTEM MJis aHanmuTuueckux ienei. [lonstue o
ouonerexuu. [IpuHIMIBI cO31aHUsT OMOAATYUKOB.

[TonsiTe 0 cBepXCHHTE3€ METa0OJIUTOB, MHUKpPOOHOH KieTKoW. JluMuTHpOBaHuE W
WHTHOMPOBAHUE IIPOLIECCOB MHUKPOOHOJIIOTUYECKOTO CHHTE3a C IICJIbI0 TIOBBIIICHUS
MPOIYKIIMH METa0OTUTOB

[TorydeHue CTEPOUITHBIX TOPMOHOB € ITOMOIIBI0 MUKPOOHUOIIOTHYECKOUN TpaHCHOpMAITUH.
[IpeumytiecTBa nepen XMMHUYECKUM CHUHTE30M

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

1.

2.

No o

10.
11.
12.

13.
14.

PacturenbHas KileTKa Kak OOBEKT OHOTEXHOJIOTMH. MeToabl KyJIbTUBHUPOBAHUS
PaCTUTEIBHBIX KIIETOK.

Hcnonp30BaHuE CYCIIEH3MOHHBIX KYJIBTYp PACTUTEIbHBIX KIETOK JUId IIOJY4EHHS
OMOJOTrNYECKH aKTUBHBIX BEILIECTB.

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

[TpoTomacTsl pacTUTENBHBIX KJIETOK KaK OOBEKT OMOJOrMYECKOro KOHCTPYHPOBAHHUSL.
ITonmy4yenue npoTonIacToB.

['mbpuau3anys coMaTHUECKUX KIETOK pacTeHUH. [lepcreKTHBbI HCIIOIb30BaHMUS.
KnonanbHO€ MuKpopasmMHoOkeHue pacteHui. Merozsl. Llenu.

[Tonydenune 0e3BUpPYCHBIX (OpPM pacTeHHMH ¢ TOMOILIBI0  MHKPOKJIOHAJIBHOTO
Pa3MHOKEHHSI.

[Tprmepsl osTy4eHNs U UCTIBITAHUS TPAHCTEHHBIX PACTEHUM.

Bo3moxHocTH TpaHchOopMaIuy KIETOK )KMBOTHBIX METOAAMH T'€HETUYECKON HHKEHEPUH.
ITepcrieKTHBBI TEHOTEPAITUN.

ComaTnueckasi rTHOpUAN3aus )KUBOTHBIX KJIIETOK.

['n6pua0MBI — IPOAYLIEHTHI MOHOKJIOHAIBHBIX aHTUTEN. MeTOo/ bl NOTY4YeHUs THOPUAOM.
Co3naHne  TpPaHCTEHHBIX JKMBOTHBIX MPAMOM  MHKPOMHBEKIMEH  YYXEPOIHOTO
TEHETUUYECKOTO MaTepralla B 3apOJIbIILIEBYIO KIETKY. MeTobI.

[TepcrieKTUBBI CO3AaHUS U UCTIOIB30BAHUS TPAHCT€HHBIX KUBOTHBIX.

OMOpHOHAIbHBIE CTBOJIOBBIE KJIETKH KaK OCHOBA KJIETOYHOM Tepanuu

Kpurtepun onenku
OneHka «OTIMYHO» / «3auTeHO». OTBETHl Ha MOCTAaBJIEHHBIE BOMPOCHI M3JIAaraioTcs JIOTHYHO,
MOCNEZ0BAaTENbHO M HE TpeOyIT JOMOJHUTENbHBIX mnosicHeHuil. I[lomHo packpbiBatoTcs



IPUYMHHO-CJIEICTBEHHBIE CBA3M MEXIYy SIBICHUSAMHM U COOBITHAMU. [lenaroTcsi 000CHOBAaHHBIE
BbIBOZIBbI. COOJTIOJAI0TCS HOPMBI JINTEPATYPHOU pedn

Onenka «xopomo» / «3aureHo». OTBeThl Ha IOCTABJIEHHBIE BOIPOCHl H3JIArarTCs
CHUCTEMAaTU3UPOBAHO M MOCIEAOBATENIbHO. Marepuan wu3imaraeTcss YBEPEHHO. PackpbITsl
IPUYMHHO-CJIECTBEHHBIE CBSI3U MEXJYy SIBJICHUSMHU U COOBITHAMHU. J[eMOHCTpUpyeTcs yMeHHe
aQHAJIM3UPOBATh MAaTEPHUAJL, OJTHAKO HE BCE BBIBOJBI HOCAT apI'YMEHTUPOBAHHBIN U 1OKA3aTEIIbHBIN
xapaktep. Co0Ir01at0TCsl HOPMBI JIUTEPATYPHOH PEYH.

OrneHKa «yIOBJIETBOPUTEILHOY» / «3auTeHO». JlomycKaroTcs HapyIIeHHUs B TOCJIEA0BATEIbHOCTH
n30KeHusA. HenmomHo pacKpbIBalOTCS NPUYMHHO-CICACTBEHHBIE CBA3M MEXKIY SIBJICHUAMH U
coObITUSIMU. J[EMOHCTPUPYIOTCS IIOBEPXHOCTHBIE 3HAHUS BOIPOCA, C TPYAOM pELIArOTCS
KOHKpeTHbIE 3anaudd. MmeroTcs 3aTpyAHEHHs ¢ BbIBOJAaMU. J[OIMYCKAarOTCS HApyIIEHUS HOPM
JUTEPaTYpPHOU peyH.

OneHka «HEYJOBIETBOPUTEIBHO» / «HE 3auT€HO». Marepuan Hu3J1araercsi Hernocjiea0BaTelbHO,
cOMBYMBO, HE MPEJCTABIISAET ONIPEIEICHHON CUCTEMBI 3HaHUH 10 nucuuiuinee. He packpeiBatoTcs
IPUYMHHO-CJIEICTBEHHbIE CBSA3M MEXIY SBICHUAMU M coOblTuAMU. He mpoBomutcs anamus.
BoiBosibl 0TCYTCTBYIOT. OTBETHI Ha AOIOJIHUTENBHBIE BOIIPOCH! OTCYTCTBYIOT. IMEIOTCS 3aMETHBIE
HapyILIEHHUs HOPM JIUTEpaTypHOU peun.

BOHPOCBI K KOJJIOKBUYMaM

KonnokBuym 1. Tema: OcHOBBI 0HOTEXHOJIOTH4E€CKOT0 NPOM3BOACTBA

Bompocsr:

[Ton6op u cenexus IMTaMMOB-TIPOAYLEHTOB B OMOTEXHOJIOTUH.

[ToHsiTHE O TEXHOJOTUYHOCTH ILITAMMA.

WMHayuupoBaHHBIH MyTareHe3 1 CTyleHYaThlii 0TOOP KaK METOJ| CO3[JaHUs IITaMMa-IIPOyLEeHTa.

Cozntanue MUKpOOHBIX IITAMMOB-IIPOYLIEHTOB METOJaMH I'€HETUUYECKON NHXKEHEPHUH.

DepMeHTBbI, UCTIO0Ib3yeMbIe IS CO3JJaHNUs PEKOMOMHAHTHBIX MOJIEKYJ

KonnokBuym 2. Tema: OcHOBBI 0HOTEXHOJIOTH4€CKOT0 IPOM3BOACTBA

Bomnpocsr:

OcCHOBHBIE CTaJIMM OMOTEXHOJIOTHUECKOTO MTPOU3BOJICTBA.

[TonroroBka mraMMa-mpoayLEeHTa U ChIpbsi B OMOTEXHOJIOTHYECKOM MTPOU3BOJICTBE

KonnokBuym 3. Tema: MuxkpoOuojiornueckoe INpOM3BOJACTBO 0e/JKOB, (pepMEHTOB H

0M0JI0OrMYeCKH AKTHBHBIX BelIeCTB

Bomnpocsr:

MukpoOHoe pou3BOACTBO OEIKOB, CBSI3b ¢ OMOIKOHOMHUKOM.

KonnokBuym 4. Tema: MuxkpoOuojiornyeckoe INpOM3BOJACTBO 0e/KOB, (pepMEHTOB H
0MO0JIOrMYeCKH AKTHBHBIX BelIeCTB

Bomnpocsr:

MukpoOHoOe pou3BOICTBO PEPMEHTOB, CBSI3b C OMOAIKOHOMHUKOM.

KonnokBuym 5. Tema: CoBpemMeHHbIe MeTOAbl CO3JaHHMSl NMPOMBINLICHHbIX IITAMMOB —

NPOAYLEHTOB. IPUMEHEHHE METOA0B I'eHHOI NHKeHePUH B OMOTEXHOJIOTHHU

Bormpocsr:

WuaynupoBaHHBIN MyTareHes U CTyleH4aTblii 0TOOp Kak METOJl CO3/1aHUs IITaMMa-IIPOIyIIeHTA.

[ToryueHne MUKPOOPraHU3MOB — IIPOJIYLIEHTOB MHCYJIMHA METO/IaMU T€HETUYECKON NHKEHEpUU

KosustokBuym 6. Tema: BHOTEeXHOI0rusl pacTeHMI M )KUBOTHBIX

Bormpocsr:

KynbTuBrpoBaHue KJIETOK BBICIIUX KUBOTHBIX.

Hcnonp30BaHue KyJIbTYp KUBOTHBIX KJIETOK B OMOTEXHOJIOTHH.

KosutokBuym 7. O630p npoiiiecHHOro MaTepuaJia u NpoBe/ieHHe 3a4eTa.

Bomnpocstr:



O0630p NpoHaEHHOTO MaTepHalia U IPOBEICHHUE 3a4€Ta.

Kputepuu onieHK KOJJIOKBHYMA:

- OIICHKA «OTJIMYHO» BBICTABJISCTCS, €CIM CTYIACHT JCMOHCTPHPYET BCECTOPOHHEE,
CUCTEeMATHUYECKOE U ITyOOKOE 3HAaHUE MaTepHala, yMEHHE CBOOOIHO BBIMOIHSITH MPAKTHUECKUE
3aJ]laHUsl yMeeT CBOOOJHO JIOTHUYECKH, apryMEHTHPOBAHHO, YETKO M C)KATO M3JlaraTh OTBETHI Ha
BOIIPOCHI C UCIIOJIb30BAaHUEM HAyYHON TEPMUHOJIOTHH;

- OLIEHKAa «XOPOIIO» BBICTABISACTCS, €CIIM CTYACHT IPOJCMOHCTPHPOBAI XOPOIIHE
CUCTEeMATUUYECKUE 3HAHHWS MaTepuasia, OTBETHI COJEPKAT HEKOTOPYIO HETOYHOCTh WU HE
OTJIMYAIOTCS TOJIHOTOM M3JI0KEHUS;

- OIICHKa ((YILOBJICTBOpI/ITCJIBHO» BBICTaBJIACTCs, €CIIN CTYILCHT Ja€T HCIIOJIHBIC OTBCTHI HA
BOIIPOCHI, JIONYyCKaeT HETOYHOCTH B (DOPMYITHPOBKAX;

- OIICHKa ((HGYIIOBJICTBOPI/ITCHBHO» BBICTABJISICTCA, CCIIN CTYI[CHT HE MOAIOTOBUJICA, HEC
OTBETHJI Ha BOIIPOCHI MJIM OTBETHJI HEMPABHIILHO; MTOKA3aJl clla0ble 3HAHUS M JOIYCTHII TPyObIe
OIINOKHU

OneHouHBIE CpencTBA Ui HMHBAJIUIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX MCUXO(U3UYECKHX OCOOEHHOCTEH.

— IpY He0OXOMMOCTH HHBAIHM/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIIACTCS JOIIOJHUTENBLHOE BPEeMS /7Sl TIOATOTOBKHU OTBETA;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTATOB 00yUSHHsI MHBAIUAOB H JIUIL C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 370POBBSI IIPEAYCMATPHBACTCSI UCTIOIB30BAHNE TEXHHUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB IpoOLEaypa OLEHMBAHUSA PE3YyJIbTaTOB OOyYEHHUS @O JUCLUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUs Pe3yJbTaTOB O0y4YeHHs HMHBAJIUAOB M JIUI] C OrPAaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPeI0CTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHMYEHHUSIM MX 3[0POBbS U BOCIPUATHS
uH(popMauu:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist i ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHHUS POMEKYTOYHOM aTTeCTAllUH.
Bonpocs! 1J11 IOATOTOBKHU K 3a4eTy

buorexnonorus. OHpe)leJ'ICHI/IC moHsATHsI. OCHOBHBIC 3agavu
OcHOBHBIC MMPOAYKTHI U MPOLECCChI, OCHOBAHHLIC HA OMOTEXHOJIOTUH.
buorexHonorus u MeauIHa.

A wnhe

BroTeXHOJIOTHS B CEeIIbCKOE XO035MCTRO.
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buoTrexHomorus u nuiieBas IPOMBIIICHHOCTb.
BroTexHOMOTHs ¥ XMUMHYECKast TPOMBIILIIEHHOCTb.
TexHuueckast OnOIHEpreTUKa.

buoreorexnoorus.

DKojoruueckas OMOTEXHOIOTHS.

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

Cpelbl

OcHOBHas cxemMa M KOMIIOHEHTbl OHMOTEXHOJOTHYECKOro Mpou3BoAcTBa. OCOOEHHOCTH
O6uoTexHoJoruueckux npoueccos. Ilogpasnenenue no npusHaKky 1eaeBOro NpoayKra.
buonoruueckuit areHT. MUKpOOpPraHu3mbl — MPOAYLEHTHl OHOJOTMYECKH AKTHUBHBIX
BEIIECTB B OMOTEXHOJIOTHH.

[TomGop ¥ cenmekuusi I[MITAaMMOB-TIPOJIYLEHTOB B OuorexHomoruu. llouste o
TEXHOJIOTMYHOCTHU LITaMMa.

WNHpyuupoBaHHBIH MyTareHe3 M CTYNEHYaTblii OTOOp Kak METOJ CO3[aHus IITaMMma-
IIPOJYLIEHTA.

Co3nanne MUKpPOOHBIX IHITAMMOB-IIPOAYLIEHTOB METOJaMHU T'€HETHUYECKOW HHXKEHEPHH.
DepMeHTBI, UCTIOIb3yeMbIe /IS CO3JaHNs PEKOMOMHAHTHBIX MOJIEKYI.

Ncrounukn THK s knoHupoBanus. MeToapl IOIy4YeHUsl HHIMBUYAIbHBIX T€HOB.
Mertoas! Boccoenunenus pparmentos JJHK.

BexTopnsie monexynsl JJHK. bakrepuanbabie mnasmuabl. R-1uia3muibl Kak BEKTOPHI.
[lomyyeHue MHMKPOOPraHM3MOB — MPOAYLEHTOB HMHCYJIMHA METOJAaMU T'€HETHYECKOU
WHXCHEPUU.

Knerounas mmxenepus. Bo3MOXHOCTH cO3/1aHMsI MUKPOOHBIX IITaMMOB-IIPOIYLIEHTOB
CIIMSIHMEM ITPOTOIIACTOB.

OcHOBHBIE CTaJI1 OMOTEXHOJIOTMUECKOr0 MIPOU3BOJICTBA.

[ToaroroBka mramma-npoAyLeHTa U ChIpbsi B OMOTEXHOJIOIMYECKOM IPOU3BOICTBE.

®epMeHTanusl, WM KyJIbTUBUPOBAHHWE — OCHOBHAs CTagusi OHMOTEXHOJIOTMYECKOTO
IIPOU3BO/ICTBA.
Boigenenue, ourcTka U MOAroTOBKa TOBapHbIX (hopM Guonpenaparos.

OcHOBHBIE IPUHLUIIBI MUKPOOHOIOTMYECKON TEXHOJIOTHH.

bruorexHonornueckue Mpouecchl W anmaparbl [EpUOJUYECKOTO W HENPEPBIBHOTO
KYJIbTUBUPOBAHUS.

TexHo0rHs MPOU3BOICTBA KOPMOBOT'O Oeslka MUKPOOHOJIOTHYECKMMU METO/IaMU.
[TpuHIMnManbHAs TEXHOJIOTUYECKAs cXeMa MPOU3BOJCTBA KOPMOBOIl 6uomacchl. Chipbe,
UCIIOJIb3YEMOE I TPOU3BOJICTBA KOPMOBOTO O€lKa.

TexHonorust Npou3BoICTBa KOPMOBOI OMOMAacchl Ha YTI€BOIOPOAHOM ChIPBE.
[ToryueHne KOpMOBOro MUKpPOOHOTO Oelika Ha HU3UINX CIUPTaXx.

TexHonorus Mpou3BoOJICTBA KOPMOBOTO O€jKa Ha TUAPOIJIN3aTax PACTUTEILHOTO ChIPbSL.
TexHOoIOoTHsI MPOU3BOICTBA MUKPOOHBIX JIUITHIOB.

[TepcniekTHBBI UCHOIB30BaHUS METAHOTPO(HBIX M BOJOPOJIHBIX OAaKTEpHil B KauyecTBe
IPOIYLIEHTOB KOPMOBOTO OelKa.

BuotexHonornueckne MeTOJbl OOOTAIEHUS OTXOJOB PACTEHUEBOJCTBA OCIIKOM.
TBepnodasznas pepmenrtanms.

[TepcnekTUBBI TPOM3BOICTBA THUIIEBOTO Oenka. [IpoaymenTsl. Coiphbe.
MuxkpoOuosornyeckoe MPOU3BOJICTBO (PEepMEHTOB. MUKpPOOPraHU3Mbl — HCTOYHHMKHU
YHHUKAJIbHBIX (DEpMEHTOB.
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Hcnonb3oBaHne MUKpOOHBIX (PEPMEHTOB B MEAULIMHE U IPOMBIIIJIEHHOCTH.
HNmmobunu3oBanHble cucteMbl. Onpenenenue nousatus. [IpenmyiiecTsa UCIoNb30BaHHA
B IIPOMBIILIJIEHHOM IIPOM3BOJICTBE.

Hocurenu, ucronpzyemble uis UMMOOHIU3AUH (DEPMEHTOB U KJIETOK.

Metoapl tMMOOMITM3AaLUU (EPMEHTOB U KIIETOK.

NmMmoOunu3oBaHHble KJIETKHU. Vcrosib30BaHME B CHUHTE3€ OMOJIOIMYECKM aKTHBHBIX
BEIIECTB U cHUcTeMax OuoJorudeckoil ouuctku. llpenmmyiiecTBa IO CpaBHEHHUIO C
MMMOOMIM30BaHHBIMU (hepMEHTaAMHU.

[Tpon3BOACTBO  INIOKO30-(PYKTO3HBIX  CHPONOB M (PYKTO3bI C  [OMOIIBIO
MMMOOUIIM30BaHHBIX CUCTEM.

MMMOOUIN30BaHHBIE CUCTEMBI B IPOM3BO/CTBE L-aMUHOKHUCIOT M OPraHu4eCKUX KUCIIOT.
Hcnonp3oBaHne HMMMOOWIM30BAaHHBIX CHUCTEM B MPOU3BOJCTBE IOJTYCHHTETHUECKUX
AHTUOMOTHKOB.

Hcnonb30BaHne UMMOOMIM30BAHHBIX CUCTEM B MeuLHe. IMMyHO(DEpMEHTHBIN aHanu3.
Hcnonb3oBaHue MMMOOWIM30BAaHHBIX CHUCTEM MJIs aHanuTudeckux ueneil. Ilonsatue o
6uonerexuuu. [IpuHIUIBI cCO31aHUs OMOAATYUKOB.

OcHOBHBIE CHOCOO0BI IPOM3BOJICTBA aAMHHOKUCIIOT. [TpeumymectBa
MHUKPOOHOJIOTHYECKOTO CI0c00a MpOM3BOICTBA AMUHOKHUCIIOT MEPE] XUMUYECKHUM.
MuKpoOpranu3MbI-lPOAYLIEHTHl aMUHOKHUCIIOT. [loHsATHE O cBEpXCHHTE3e METabOIUTOB.
PerynstopHble MyTaHTBI-CBEPXIPOAYLIEHTHl aMUHOKHCIIOT.

MukpoOurosioruueckas TEXHOJIOIHsI IPOU3BOICTBA L-aMUHOKHCIIOT.

TexHoorus MPOM3BOACTBA JIU3UHA MUKPOOHOJIOIMYECKUM CHUHTE30M.

TexHo0rus MOMy4YeHHs INTyTaMUHOBOM KMCIOTHl MUKPOOHOIOIHYECKUM CUHTE30M.
TexHonorust nmojydeHus TpunTopaHa MUKPOOMOJIOTMYECKMM CHHTE30M U MHKpPOOHOMN
TpaHchopmaIuei.

Muxkpobrosnoruueckoe Mpou3BoACTBO aHTHOMOTUKOB. [Ipoay1ieHThI.

TexHonorust noy4eHrss KOpMOBOI'O TETPALIUKIINHA.

[TonsiTe 0 cCBEpXCHHTE3€ META0OJIUTOB, MHUKPOOHOM KieTKoW. JIuMuTupoBaHue U
MHTMOMPOBAHNE IMPOLIECCOB MHUKPOOMOJIOTHYECKOTO CHHTE3a C II€JIbI0 TOBBIIICHUS
MPOAYKIIMA METaOOIUTOB.

Mukpobuonoruueckoe  MPOU3BOACTBO  OPraHMYECKMX  KUCIOT. [nyOuMHHOE H
MOBEPXHOCTHOE KylbTUBUpOBaHue. Ceipne. [IponyneHTsI.

Mukpoburonoruueckoe Mporu3BoACTBO BUTAMHHOB.

Muxkpoburonoruyeckoe Npou3BoACTBO BUTaMUHOB B2 1 B12. Vcrionk3oBaHue B MeIUIIUHE
u c/X.

MukpoOnosioruyeckoe Nporu3BoICTBO KAPOTHHOB.

[Tpon3BOACTBO MUKPOOHBIX MOJIMCAXAPUIIOB.

TexHonorust noy4eHus 6akTepragIbHbIX JHTOMOIATOT€HHBIX OHOIpenapaToB.
TexHoO0rHs MOMTy4YeHHs TPUOHBIX SHTOMOIATOT€HHBIX OHOIPENapaToB.

TexHoIOorHs MOTyYeHHUs BUPYCHBIX YHTOMOIIATOT€HHBIX OUOIpenaparos.
Muxkpobuosiorniyeckas TpaHchopMarus OpPraHMYECKUX COEIMHEHU.
Muxkpobuonorndeckas TpaHchopmalus yrieBo10B.

[TosryueHue cTepOMIHBIX TOPMOHOB € MTOMOIIBI0 MUKPOOHOJIOTUYECKOM TpaHChOopMaIiu.
[TpeumyiiecTBa nepes XMMHUYECKUM CUHTE30M.

WuayuupoBaHHbBI MyTareHes M CTyNEHUYaThlii OTOOp Kak METOJ CO3JaHMs ITaMMa-
MPOJYLIEHTA.



67. [lomyyeHrne MUKPOOPraHW3MOB — MPOJIYLEHTOB HHCYIMHA METOAAMU TI'€HETUYECKOM
UH)KEHEPUHU

68. PacTurenpHas KieTka Kak OOBEKT OMOTEXHOJOrMHA. MeTOoAbl KyJIbTUBUPOBAHHS
pacTUTEIbHBIX KJIETOK.

69. Mcnonp3oBaHne CYCIEH3HOHHBIX KYJIBTYpP PACTUTENBHBIX KJIETOK IS IOJyYSHHS
OMOJIOrMYECKH AaKTUBHBIX BELIECTB.

70. 'eHeTnueckass MH)KEHEpUS PACTUTENbHBIX KIETOK. BeKkToppl B I'€HETHYECKOM
KOHCTPYUPOBaHUU TPAHCTEHHBIX PACTEHUI.

71. IIpoTomnacTel pacTUTENBHBIX KJIETOK KaK OOBEKT OMOJIOIMYECKOro KOHCTPYHUPOBAHMSL.
ITonmy4yeHnue npoTomIacTos.

72. T'ubpuau3zanys COMaTHIECKUX KIETOK pacTeHHi. [lepcrieKTUBBI HCIIOB30BAHMUS.

73. KionanpHOE MUKpOpa3MHOKeHHe pacTeHuil. Merobl. Lenu.

74. Tlonyyenne O€3BUPYCHBIX (OPM pacCTeHHH C TOMOIIBIO MHUKPOKIOHAIBHOTO
Pa3sMHOXKEHUS.

75. IIpumMepbl MOTy4eHHUs U UCTIBITAHUS TPAHCTEHHBIX PACTCHHM.

76. KynbTuBUpOBaHHE KJIETOK BBICHIMX >XHMBOTHBIX. VCHOJIB30BaHHME KYJIBTYp MKHBOTHBIX
KJIETOK B OMOTEXHOJIOTHH.

77. Bo3amoxHOCTH TpaHC(HOpMAIHH KIETOK )KUBOTHBIX METOJIaMH T€HETHUECKON MH)KEHEPUH.
[lepcrieKTUBBI TEHOTEPAIUH.

78. Comarnyeckast THOpHUIU3AIHS )KUBOTHBIX KJIETOK.

79. T'uGpuOMBI — IPOAYIEHTHI MOHOKJIOHAIBHBIX aHTUTEN. MEeTO bl TOITy4YeHUS THOPHIOM.

80. CoznaHue TpaHCTEHHBIX JKMBOTHBIX IPSMOM  MUKPOMHBEKIMEH  Uy>KEpOJHOro
TeHETUYECKOr0 MaTepuaa B 3apO/IbIILEBYIO KIETKY. MeTobl.

81. IlepcrieKTUBBI CO3/1aHUS U UCIIOIB30BaHUS TPAHCTEHHBIX )KUBOTHBIX.

82. DMOproHaIbHBIE CTBOJIOBBIE KJIETKU KaK OCHOBA KJIETOYHOH Teparnuu.

83. Meranorennsie Oaktepuu. OOmas xapakrepucTuka. MeTabonu3M MeTaHOTE€HHBIX
OaxTepuil.

84. TexHomorus MPOU3BOJICTBA OMora3za. MUKpOOHBIE COOOIIECTBA, YIACTBYIOIINE B IPOIIECCE
IIPOU3BO/ICTBA METAHA.

85. Dkonornueckasi 6nOTexXHONOTHA. [IepCIeKTUBBI MCIIOB30BAHMST MHKPOOHMOJIOTHIECKUX
METOJIOB OYMCTKH OKPY’KaroILEeN cpebl. BHOKOHBEpCHUS OTXO0B.

Kpurepun onenkn

- OLIEHKA «3a4TE€HO» BBICTABIISIETCS CTYIEHTY, €CJIM CTYACHT IIOKa3al IIPU OTBETE JOCTATOYHOE
3HaHME MaTepuana, I[OHMMAaHUWE CYIIHOCTH pacCMAaTPUBAaEMBIX IOHATUH, SBIECHUU U
3aKOHOMEPHOCTEM.
- OLEHKAa «HE 3a4TCHO» BBICTABJIAECTCA CTYIEHTY, €CIM CTYIEHT II0Ka3al IPH OTBETE
HE/I0CTaTOYHOE 3HaHHE MaTepHala, J0MycKaeT Ipu OTBeTe rpyOble (hakTHUeCKHe OMIMOKH.

OueHouHble cpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUIAM M JIUIIaM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI
MPEIOCTABIIAECTCS JOMOJHUTEIBHOE BPEMS 1T MMOJITOTOBKU OTBETA HA SK3AMEHE;

— MPU MPOBEICHUU MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHHUS HHBAIUOB U JIUII C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 340POBbS IPEyCMATPUBAETCA UCIIOIb30BAHUE TEXHUYECKUX
CPENCTB, HEOOXOIUMBIX UM B CBSI3H C UX WHIUBUTYAJIbHBIMA OCOOCHHOCTSIMU;



— TIpY HEOOXOAUMOCTH JIJIsl O0YJArOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
¥ HHBAIMAOB TMPOIEIypa OLECHHBAHUS pE3YIbTaTOB OOYYEHHS MO AMCHHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipoueaypa oleHUBaHUS PE3yIbTATOB OOYYCHHS WHBAJIHMIOB M JIMIl C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIyCcMaTpUBaeT IPEIOCTABICHUE
uHpopMalu B (GopMax, aJaNTUPOBAHHBIX K OTPAHUYCHHSM HUX 3J0POBbSI M BOCIPHUSTHS
nHpopmanuu:

JInst Ll ¢ HApyIICHUSIMH 3PCHUSL:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUJ1st 1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIILHOTO arapara:

— B IIeYaTHOM (opme,

— B (popmMe 3IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

5. IlepedyeHb OCHOBHO¥ U I0NIOJHUTEJIBLHOH YUeOHOI JIUTepaTypbl, HeOOXOAMMOM 115
OCBOCHUS TMCHMILUINHBI (MOAYJIs1).

5. IlepedyeHb OCHOBHO¥ U /I0NIOJHUTEJIbHON YueOHOI JTUTepaTypbl, HEOOXOAUMOM 1151
OCBOCHUS TMCHMILUINHBI (MOAYJIs1).

5.1 OcHoBHasi 1MTEpaTypa:
1. buotexnonorus. B 2 u. Yacte | : yueOHUK U MPAKTUKYM ISl aKaJIeMUYECKOTo OakanaBpuata /
nox obm. pex. H. B. 3arockumnoii, JI. B. Hazapenko. — 2-e¢ u3z., ucop. u gomn. — M. :
UsznarensctBo FOpaiit, 2017. — 213 c. https://biblio-online.ru/book/305700E9-3B5B-446A-
ADB85-75799CD7F74A
2. buorexnonorus. B 2 4. Yacte 2 : ydeOHUK U MPAKTUKYM JIJIs aKaJeMHUecKoro OakanaBpuara /
H. B. 3arockuna [u ap.] ; mox oomr. pea. H. B. 3arockunoii, JI. B. Hazapenko. — 2-e u3g., ucrp.
u jor. — M. : Uznatensctio FOpaiit, 2017. — 285 ¢. — https://biblio-online.ru/book/8A009AF2-
FD7A-49A9-B4B7-6CEA62B48BFB.

Jljig OCBOEHMS AUCUMILTMHBI MHBAJIMAAMH U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbsI MMEIOTCSl M3JJaHHS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«Jlanb» u «Opait».

5.2 lonoTHUTEIBLHAS TUTEPATypa
1. MonekynsipHas OouorexHonorus. [Ipunuunel u npumenenue / b.I'muk, k. [lactepnak- M:
Mup. 2002 - 589c.
2. Hayunslie ocHoBbI 3k00noTexHonoruu / A. H. Kysnenos, H. b. I'pagoBa. M.: Mup, 2006 - 504
c.
3. TeopeTnueckue OCHOBBI OMOTEXHOJOTHH: yueOHO-MeTonndeckoe nocodue / A.C. CUpOTKUH,
B.b. KykoBa; ®denepanpHoe areHTCTBO MO oOpa3oBaHMio, Ka3zaHCKHIl TrocynapCTBEHHBIN
TexHosornueckuil yuusepcuret. - Kazanb: KI'TVY, 2010. - 87 c.:To xe [DnexkTpoHHBIN pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=270560
4. BUOHAHOTEXHOJIOTHHU: JOCTHXKEHUS, MTPOOJIEMBI, MEPCIIEKTUBbI Pa3BUTH: yueOHOe mocodue /
M.A. HakBacuna, B.I'. AptioxoB ; @enepaibHOE roCy1apCTBEHHOE 00 KETHOE 00pa30BaTeIbHOE
YyUpEXKJAEHUE BBICHIETO MpodeccCHoHaNbHOro 00pa3oBaHUs «BOpPOHEKCKUH TOCYAapCTBEHHBIN
yHHUBepcUuTeT», MuHucTepcTBo o0pa3zoBanus u Hayku P®. Bopounex: M3parensckuit nom BI'Y,
2015. - 152 C.; To xKe [DneKTpOHHBIN pecypc]. URL:
//biblioclub.ru/index.php?page=book&id=441596



5. Iumesass mukpobuonorus: ydeonoe mocodue / E.B. Ileryxoma, A.}O. Kpemumkas, 3.A.
Kanapckasi; MunuctepctBo oOpa3oBaHusi U Hayku Poccuu, DenepalibHOE TOCYIapCTBEHHOE
OromkeTHOe 00pa30BaTEIbHOE YUPEXKACHHUE BBICIIETO MPOPECCHOHANBHOIO 00pa3oBaHuUs
«Ka3aHCKnil HaUMOHAIBHBIM MCCIEA0BATEIbCKUNA TEXHOJOTMYECKUN yHUBepcuteT». Kaszanb:
N3naTenscTBO KHU-TY, 2014.117 C.; [DneKTpOHHBIN pecypc].URL:
http://biblioclub.ru/index.php?page=book&id=428098

6. buorexHosorus: yueOHUK 11 cTyneHToB By30B / [W. B. TuxonoB u np.]; moxn pen. E. C.

Boponuna. - CII16.: THOP/, 2008. 703 c.

5.3. Illepuoauyeckue u3IaHNs:

Mecro
[Tepuoanuno
Ne 3a Kakue TOJbl | XpaHECHU
Hazpanue uznanus CThb BBIXOJIA
/o XpaHUTCS A
(B TOM)
1 MuxkpoOuosiorus 6 1944-2016 93
1956-1983,
2 Bectauk MI'Y. Cepusi: buonorus 4 1987-2016 93
4 Knuanueckas u maboparopHas 1uarHoctTuka | 12 2001-2016 u3
5 Muxkosiorusi ¥ GUTONATOIOTHS 6 2001-2016 93
6 MukpoOnoIOruYecKui KypHas 6 1987-2016 93
7 MonekynsipHasi 6M0I0THs 6 1978-2016 93
8 bruorexHonoTHs 6 1996-2016 93
9 N3Bectust PAH Cepusi: buosnornueckas 6 1936, 1944-2013 4/3
10 | [puxiagaas OMOXUMUSI © MUKPOOHOJIOTHS 6 1968-2016 93
buonorusi. PedeparuBnbrii JKypHaJl.

11 BUHITH 1970-2013 3an PK

6. Ilepeyenr pecypcoB  HH(POPMALNHOHHO-TEIEKOMMYHHKANMOHHOW  ceTH

«HTepHET», HEOOXOMMMBIX [IJIsl 0CBOEHUS THCIUTLIMHBI (MOTYJIsI).
1. www.kubsu.ru - odunmanepHbii  cait  KyOaHCKOTO — TOCYAapCTBEHHOTO

YHUBEPCHUTETA;

2. http://www.biorosinfo.ru/ - opunmansHbIi caldT obIIecTBa OMOTEXHOIOroB Poccun
umenu 10.A. OBUMHHUKOBa

3. http://www.cbio.ru/ - uatepaer-xxypnan "Kommepueckas dnorexnonorus";

4. http://www.genetika.ru/journal/ - opunmansHsrii caidT )xypHana "buorexHonorus";

5. http://www.ibp-ran.ru/main.php - opunnaneHbIil CAlT HHCTUTYTa OMOJIOTUIECKOTO
npuOOPOCTPOEHHUSI C ONBITHBIM ITpon3BoacTBoM PAH;

6. http://www.genetika.ru/ - odpurmansusiii caitt ®I'VII I'ocynapcTBeHHBINH HAyYHO-
UCCIIeI0BATEIBCKOTO WHCTUTYTa TCHETUKH W  CEJCKIUU  MPOMBIIUICHHBIX
MHKpoopranu3zmMoB (MockBa)

7. DnexrtponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
8. DmekTpoHHas 6ubHoTeuHast cucTeMa u3aarenbersa "Jlanp" http://e.lanbook.com

7. MeTtoanyecKkue yKazaHus VIl 00y4alOIIMXCS 110 OCBOECHUIO TUCHMILIMHBI (MOAYJIs1).

Jlexnus:

Pabora Ha nekuuu ABJISETCS OYEHb BaKHBIM BUAOM CTYACHUYECKOH JESTENbHOCTH AJI U3yUCHUS
JUCLUUIUIMHBL, T.K. Ha JIGKIMU HPOMCXOJUT HE TOJBKO COOOILIEHHE HOBBIX 3HAaHUHM, HO U
cucTeMarusanus U 0000IIeHe HAaKOIUIEHHBIX 3HaHUH, (OPMHUPOBAHHME HA UX OCHOBE HUJCHHBIX
B3IJIAJIOB, YOEXKICHUN, MHPOBO33PEHUS, DPa3BUTHE IO3HABATEIbHBIX M NPO(PECCHOHATBHBIX



http://www.kubsu.ru/
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UHTEpeCcOB. JIEKTOp OpHEHTHPYET CTYACHTOB B yueOHOM Marepuaie. Kparkue 3amvcu JeKIui
(KOHCIIEKTHPOBAHKE) IOMOTAE€T YCBOUTH MaTepUal.

Hanucanue koHcneKTa JIEKIUNA: KPaTKO, CXeMaTUYHO, ITOCJIEI0BATEIbHO (PUKCUPOBATH OCHOBHbBIE
MOJIOKEHUS, BBIBOJBI, (HDOPMYTUPOBKH, OOOOIIEHHUS; MOMeYaTh BAKHBIE MBICIH, BBIICIATH
KIIFOYEBBIE CII0BA, TEpMUHBI. KOHCIIEKT Jyyllle moApa3esaTh Ha MyHKTHI, maparpadsl, co0moaas
KpacHyio CTpoky. lIpuHIMNIUanbHbIe MecTa, ONpeaeieHus, GOpMYibl CIEAYET COMPOBOXKIATH
3aMEUYAHHUSIMH: «BAXKHO», «OCO00 BAKHO», «XOPOIIO 3aMOMHHUTH» M T.II. WIH MOAYEPKUBATH
KpacHol pyukoii. [{enecooOpa3Ho pa3padoTaTs COOCTBEHHYIO CUMBOJIHMKY, COKPAIICHUS CIIOB, UTO
MO3BOJIUT CKOHIIEHTPUPOBATh BHUMAaHHE Ha BaXKHbIX cBeldeHUsX. [IpocnymmBanue u 3amuch
JEKIIMM MOKHO MPOU3BOJIUTH TPH TMOMOIIM COBPEMEHHBIX YCTPOMCTB (AMKTO(GOH, HOYTOYK,
HeTOyK W T.1m.). PaboTas Haj KOHCIEKTOM JIEKIIMH, BCErja CleayeT HCIOJIb30BaTh HE TOJBKO
y4eOHUK, HO U Ty JINTEpATypy, KOTOPYIO IOMOJHUTEIBHO PEKOMEH0BAJ JIEKTOP, B TOM YHCIIE
NepUOANYECKUE W3JaHHUS COOTBETCTBYIOLIEH HampaBieHHocTU. [lo pesynpTaTam paboThl C
KOHCIIEKTOM JIEKLIUU CleqyeT 0003HAYUTh BOMPOCHI, TEPMUHBI, MaTepUall, KOTOPHIA BBI3BIBACT
TPYOHOCTH, TMOMETUTh M TIONBITATbCS HAMTH OTBET B pPEKOMEHIyeMo#l mureparype. Ecmu
CaMOCTOSITENILHO HE y/IaeTcs pa300paThCs B MaTepHuale, He00X0aAuMo c(hOpMYITUPOBATEH BOIIPOC U
3a[1aTh MIPETOAaBaTeIN0 Ha KOHCYNIbTAllMU, HAa IPAKTUYECKOM 3aHATHH, HA OOIIEHUH B KOHTaKTHBIE
yachl. JIeKMOHHBIN MaTepual siBisieTcs 0a30BbIM, ¢ KOTOPOI0 HEOOXOAMMO HayaThb OCBOEHHE
COOTBETCTBYIOILIETO pa3zelia Wi TeMbl. [1aH MoAroTOBKH K JIEKIIUHU:

. 03HAKOMHUTKCS C TEMOM JICKITNHT

. 03HAKOMUTHCS C MPEJI0KEHHBIMU BOIIPOCAMU
. M3y4YUTh COOTBETCTBYIOIIMI MaTepHall

. 03HAKOMMThCS C JINTEPATypOH 1O TEME

IIpakTnyeckue (ceMUHAPCKHE) 3aHATUS

B nmponecce mnoAroTOBKM K IMPAKTHYCCKOMY 3aHATUIO HCO6XOIII/IMO O3HAaKOMUTBCA C
paboueii mporpaMMoii JUCIUIUIMHBI, TEMaMH U TJIAaHAMU MPAKTUYECKUX (CEMUHAPCKUX ) 3aHITHIA,
yaenssi 0co00e BHUMAHHE IEJISIM U 3a/1adaM, CTPYKTYpPE U COAEPIKAHUIO TUCIUTIINHBI, IIPOBECTH
aHaJIM3 OCHOBHOM y4eOHON JHTepaTyphl, IOcle dYero padoTarb C PEKOMEHIIOBaHHOU
JIOTIOJIHUTENBHON nuTeparypoi. IIpr yCTHOM BBICTYIUIEHMM II0 KOHTPOJIBHBIM BOIPOCaM
CEMHUHApPCKOTO 3aHATHS HYKHO HW3larath (HE 4YMTaTh) MaTepual BBICTYIJICHHS CBOOOIHO.
HCO6XOI[I/IMO KOHILOCHTPUPOBATE CBOC BHHMAHUC Ha TOM, YTO BBICTYIIJICHUC 06pameHo K
ayIUTOPUHU, a HE K TMpernojaBaTeNto, T.K. 3TO 3HAUYUMBIM acmekT MpodeccCHOHATbHBIX
KOMHGTGHHI/Iﬁ. ITo oxoHuyannu CCMHUHAPCKOI'0  3aHATHUA CICAYET TIOBTOPUTH BBIBOJHLI,
CKOHCTPYMPOBAaHHbIE Ha CEMHHApe, MPOCIEAUB JOTUKY UX MOCTPOCHHS, OTMETUB IOJIOXKEHUS,
JeKale B UX OCHOBE. J{J1s 3TOro B TeueHue ceMuHapa cienyer jaenarh noMetku. bosiee Toro, B
Clly4ae HETOYHOCTEH W (WMJIM) HEMOHHMMAaHUSl Kakoro-lInbOo BOMpoca MPONAEHHOrO Marepuala
cienyer oOpaTUThCS K MPEnojaBareiio g MOJIYYeHHs] HEOOXOAUMON KOHCYJIbTalluud U
pa3bACHEHMS BO3HUKIIEH cuTyanuu. Cxema MoAroTOBKHU K MPAKTUYECKUM 3aHATUSAM:

® 03HAKOMHUTKCS C TEMOM, LIETIBIO U 3a7auaMu pabOThI

paccMOTpETh NPEJI0KEHHBIE BOIPOCHI
W3Y4YUTh JIEKIUOHHBII MaTepuall, OCHOBHYIO U JOTIOJHUTEIbHYIO JIUTEPATYPY
O3HAKOMHUTHCA C TPAKTUYCCKUMHU 3aJaHUAMU U XOAOM HUX BBITTOJTHCHU A
03HAKOMHTHCS C 000PYOBAaHUEM 3AHITHS
BBITIOJIHUTH 3aJaHUA B COOTBETCTBUHU C XOI0M pa6OTI)I
MMUCBbMEHHO 0()OPMUTH BBHITIOJTHEHHYIO PaboTy
IIOJIBECTH UTOT U CIENIaTh CTPYKTYPUPOBAHHEIE BBIBOBI

CamocrosiTeibHas paGora

CamocrodrenbHas paboTa CTyICHTOB JUCLUIUIMHE OCYILIECTBIISCTCS C LeNbI0 YTIyOieHus,
paciup€Husd, CHCTCMATH3allMM W 3aKPCIUICHUA IIOJIYYCHHBIX TCOPETUUYCCKUX 3HaHHI>i,
(bopMHpOBaHUST YMEHUI HCIIOJIB30BaTh JTOKYMEHTALMIO U CHELUAIbHYIO JIUTepaTypy, pa3BUTHUS



MIO3HABATENIBHBIX CIIOCOOHOCTEM M AKTUBHOCTH, a Takke (POPMUPOBAHHUS CAMOCTOSITEIBHOIO
MBILICHHS], CIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpeau3alii,
pasBUTHsL UCCIENOBATENIbCKUX YMeHMH. Ilepen BbINOJIHEHHEM CaMOCTOSTENbHONH pPaOOTHI
HE00XOUMO YETKO IMOHUMAaTh LU U 3a1a4l pabOThl, CPOKH BBIIIOJHEHMS, OPUEHTUPOBOYHBIN
00BbEeM, OCHOBHBIE TPEOOBAHUS K pe3ysbTaTaM padOoThl, KPUTEPUH OLIEHKU. Bo BpeMs BBIIOJIHEHUS
CaMOCTOSITENIbHOW paboThl TpenojaBaTelb MOXET MPOBOAUTH KOHCYNbTaluu. KoHTpoib
pe3yIbTaTOB CAMOCTOSITENILHOW pabOThl CTYIEHTOB MOXKET OCYILECTBIIATHCS B IUCHMEHHOM,
YCTHOH WJIM CMENIAaHHOW QopMme, ¢ TPEICTaBICHHEM MPOJIYKTa TBOPYECKOW ACSITEITbHOCTU
cTyaeHTa. B kadectBe popM U METOIOB KOHTPOJII CAMOCTOSITENIbHOW pabOThl CTYI€HTOB MOTYT
OBITh MCII0JIb30BaHbl CEMUHAPCKUE 3aHATHS, KOJUIOKBUYMBI, 3a4€Thl, TECTUPOBAHNUE, CAMOOTYETHI,
KOHTpOJIbHbIE paboThl M JAp. KpurepusmMu OLEHKH pe3ylbTaTOB CAMOCTOSATEIBHOM pPabOThI
CTYAICHTA SIBJSIOTCS: YPOBEHb OCBOCHHS CTYIEHTOM Y4eOHOTO Marepuaja, yMEHHUsS CTYACHTa
UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHWS IIPU  BBINOJHEHUU HWHAMBHIYAIBHBIX 3a/laHUM;
c(OpPMHPOBAHHOCTH O0IIEYyYeOHBIX YMEHUN; 0OOOCHOBAHHOCTh U YETKOCTh HM3JIOKEHHUS OTBETA;
odopmiieHHe MaTepHaa B COOTBETCTBUU ¢ TpeOoBaHusAMU. [1naH noaAroToBKU:

® H3y4YUTb COOTBETCTBYIOUIUH JIEKIIMOHHBIA MaTepHal

® U3Y4YUTh OCHOBHYIO JIUTEPATYypy 10 TEME

® U3YYUTH JIONOJIHUTEIBHYIO JIUTEPATYPY 110 TEME

e 0(QOpMHUTH BBINOJHEHHYIO pPa0OTy MUCHBMEHHO WJIM B BHJE IPE3CHTAUN B

3aBUCUMOCTH OT 3aJaHMsl

e cJeNaTh CTPYKTYPUPOBAHHBIE BBIBOJBI.
IHoaroroBka Kk 3auery
3ayeT — 3TO0 NPOBEPOYHOE UCIIBITAHUE 110 y4eOHOMY MpeAMETY, CBOEOOpa3HbIi UTOrOBBIN pyOex
U3YYEHUs AMCLUMIUIMHBI, MO3BOJISIIOIIMNA JIydllle ONpPEAENUTh YPOBEHb 3HAHUMN, IOJYYEHHBIH
oOyuaromumucs. [l ycremHou caauu 3aueTa CTyAeHThI JODKHBI IOMHUTH CIIeyIoIlee:
— K OCHOBHBIM MOHSTHSIM U KaTE€ropusiM HY)KHO 3HaThb ONPEIENICHUs, KOTOpble HEOOXOAMMO
IOHUMAaTh U YMETb MOSICHATh; — IPU IOJTOTOBKE K 3a4eTy TpeOyeTcs MOMUMO JIEKIIMOHHOI'O
MaTepuaia, IPOYMTATh €II€ HECKOJbKO YYEOHMKOB I10 JUCLUIUIMHE, JONOJIHUTEIbHbIE
VCTOYHUKH, NPEUIOKECHHBIE JUISI M3YyYEHUS B CIIMCKE JINTEPATypbl; — CEMHUHAPCKUE 3aHATUSA
CIOCOOCTBYIOT MOJIyUYEHHUIO 0oJiee BBICOKOTO YPOBHSI 3HaHMM M, KaK CJIEACTBHE, IOTy4yeHHUE
3a4eTa;
— TOTOBUTHCS K 3aueTy HY)KHO HauMHaTh C NEPBOM JIEKIMM U CEMHUHapa, a He BBIOMpATh Tak
Ha3bIBAEMBIHl «IITYpMOBOW METOA», NPU KOTOPOM MaTepuayl 3aKpeIuIsieTcss B IaMATH 3a
HECKOJIBKO TNOCIEAHUX 4YacoB M AHEH mepen 3adetoM. IIpu olieHMBaHMM 3HAHHWW CTYIEHTOB
IIpenoaaBaTeilb PyKOBOJICTBYETCSI, IPEXK/E BCETO, CAEAYIOUMMHU KPUTEPUAMMU:
— TNPaBUJIBHOCTH OTBETOB HAa BOIIPOCHI; — IMOJIHOTa U JJAKOHUYHOCTh OTBETA; — CIOCOOHOCTh
NpaBWIbHO KBaMU(UIUpoBaTh (aKThl U OOCTOSATENBCTBA, AHATU3UPOBATh CTATHCTUYECKHE
JaHHbBIE; — OPUEHTUPOBAHUE B JIUTEPATypeE; — 3HAHNE OCHOBHBIX NMPOOJIEM yueOHOU JUCIMITIIUHBL;
— IIOHUMaHKE 3HAYUMOCTH y4eOHOW JUCHUIUIMHBI B CUCTEME; — JIOTUKA U apIyMEHTUPOBAHHOCTb
U3JIOKEHUS; — KyJIbTypa OTBeTa. TakuM 00pa3oM, IpH MPOBEACHUU 3aueTa MperojaaBaTeib
yJienseT BHUMaHUE He TOJIBKO COJIEP’KaHHUIO OTBETA, HO U (hOpMe ero U3TI0KEHHUS.
[Ipy moaroroBke K 3aueTy HEOOXOAMMO OPHEHTHUPOBATHCS HAa KOHCHEKTHI JIEKIHH, pabouyro
IporpaMMy JUCLUUIUIMHBL, HOPMAaTUBHYIO, YU€OHYIO U peKOMEeHyeMyto TuTeparypy. OCHOBHOE B
IIOATOTOBKE K CJade 3adera - 3TO MOBTOPEHHME BCEr0 MaTepuala JUCHMIUIMHBI, MO KOTOPOMY
HEo0X0MMO caBath 3a4eT. [Ipu MoAroToBKe K cauye Bech 00beM pabOoThl HYKHO pacipenesiTh
pPaBHOMEpPHO MO JHSM, OTBEIEHHBIM JJIsi TOATOTOBKH, KOHTPOJUPOBATh KaXKIbli JI€Hb
BBINOJIHEHNE HAaMEYEHHOM paboThl. B mepno moAroToBKH CTYAEHT BHOBBH OOpalaercs K yxke
U3y4YeHHOMY (IIpoiieHHOMY) yueOHOMy Mmarepuany. [loaroroBka Bkirodaer B ceOsi JBa dTana:
camocTosiTeNlbHas paboTa B TEUEHHME CEMECTpa; HeNOCpeACTBEHHas IOJArOTOBKa B JHH,
MpEeIIECTBYIOLIUE 3a4eTy M0 TeMaM Kypca. 3adeT IPOBOAMUTCA MO BOIPOCAM, OXBATHIBAIOLIUM
BECh IIPOMJIEHHBIM MaTepual JUCLUUIUIMHBI, BKJIIOYas BONPOCHI, OTBEAEHHBIE  JIs
CaMOCTOSITENILHOTO HW3y4eHus. [l ycmemHoW chnaud yka3aHHble B pabodeil mporpamme



dbopMupyemMble KOMIIETEHIIMM B pE3ylbTaTe€ OCBOEHUS TUCHUIUIMHBI JIOJDKHBI  OBIThH
MIPOJIEMOHCTPHUPOBAHBI; TOTOBUTHCS K 3a4ETY HEOOXOIMMO HAaYMHATH C IIEPBOM JICKITUH U TIEPBOTO
ceMHUHapa.

IHoaroroBka nmpe3eHTanMii:
® 3HAKOMHTHCS C TEMOM, IEJIbIO U 3a/1a4aMHU
® COCTaBUTH IUIaH MPE3EHTALIUH COTJIACHO OCBOCHHOMY T€OPETUUECKOMY MaTepuaty
® [POM3BECTH IOUCK B JICKIIMOHHOM MaTepuajie, OCHOBHOW M JOIMOJIHHUTEIbHOU
nuTepaTtype pakTH4ecKoro Marepuana rno TeMe
® [IPOM3BECTHU MMOUCK WIUTIOCTPATUBHOIO MaTepuaia B CETU "MHTEpHET"
®  COCTaBHUTb MPE3CHTAUIO IPU MTOMOLIH crienuaiu3upoBanHoro 110
®  COCTaBHTb JIOKJA/l MO UJUTIOCTPATUBHOMY MaTepuaty Mpe3eHTaluu
® OTpEeNeTUpOBaTh MPE3CHTALIUIO NEepe caauei
KoanoxkBuymbi:
® 03HAaKOMHUTKCS C TEMOI M BOIIPOCAMU KOJIJIOKBUYMa
W3YYUTH JICKIIMOHHBIN MaTepHual
W3YYUTh OCHOBHYIO JIUTEPATYpPY MO TEME
W3YYUTH JOTOJHUTEIBHYIO TUTEPATYPy MO TeMe
HamucaTh OTBET Ha MPEAI0KEHHBIH BOIIPOC
00BEM MUCHbMEHHOTO OTBETA OT 3 110 4 CTpaHUI], BpeMsl BHIMOIHEHUS 10 90 MUHYT

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU U JUIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUYCHHE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIMH) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOTr0 MaTepuara.

NunuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCA BaXXHBIM  (DakTopom,
CIOCOOCTBYIOIIUM WHIMBHUIYyAIM3AIMA OOYYCHHUS M YCTAHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTA
MEXIy TpernojaBaTelieM W OO0y4aroIlMMCS WHBAIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCNIOJb3yeMbIX NPH OCYLIECTBICHUH
00pa30BaTeJILHOIO MPOUEcca MO0 JMCHUILIHHE (MOLYJIIO).

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH.

— KoHcynbTHpOBaHNE OCPEICTBOM IEKTPOHHOU MOYTHI.

— Mcnonp30BaHuE CTyI€HTaMU DJIEKTPOHHBIX MTPE3EHTAIIMM HAa IPAKTUYECKUX 3aHATHAX

8.2 IlepeyeHp HEOOXOAMMOIO NPOTPAMMHOIO O0ecIeYeHHsI.

Ne Ne A0TroBOpa HepequL JIMICH3UOHHOI'O IMTPOTrpaMMHOTO obecneueHUs

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

2. | Ne73—-AD®D/223-D3/2018
Cornamrenune Microsoft

ESS 72569510 Microsoft Office Professional Plus
3. Jor. Ne344/145 ot [IpenocraBiieHre HEUCKITIOYUTENBHBIX UMYIIIECTBEHHBIX IIPAB
28.06.2018 Ha HMCIOJIb30BaHHUE TPOTPAMMHOTO 00eCTIeYCHHUS

«AHTHUIIATHATY» Ha OJWH TOJ

4. | Koutpakt Ne74-AD®d/44- | beccpounas nuieH3us Ha 25 nonb3oBareseii: StatSoft Statistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
Cerenas Bepcust (Concurrent User)




8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant Ilatocy,
— «["apanT».

9. MarepuajabHo-TexHUYecKkass 0a3a, HeoOxoauMmasi JJsl  OCYLIECTBJICHUS
00pa30BaTeJbLHOI0 NMPoLecca Mo AMCHUILINHE (MOYJII0).
No B paGor MarepuaibHO-TeXHHYECKOe  o0ecrnedeHre  JAMCIMILINHBI
(Moynsl) M OCHAIIEHHOCTD
1. Jlexkunonuele 3auatus | Ayautopun 422, 425, OCHalIeHHbIE MNPE3CHTALMOHHON
TEXHUKOW  (MPOEKTOp,  JKpaH,  KOMIBIOTEP/HOYTOYK,
ayMOCUCTEeMa) U  COOTBETCTBYIOUIUM  IPOrpPaMMHBIM
obecneuenuem (110).
2. [IpakTuueckue Aynutopuss 412, 419, ocHalleHHas NPE3EHTALMOHHON
(ceMuHapcKue) 3aHITUS | TEXHUKON (mpoexrop, JKpaH, KOMIIBIOTEP/HOYTOYK,
ayIMoCUCTeMa) H  COOTBETCTBYIOIIMM  MPOTPAMMHBIM
obecnieuenuem (110).
3. ['pynnossie Aynautopus 410, (kabuHeT)
(MHIUBHUYATTBHBIC)
KOHCYJIbTAIIUH
4. Texymuii  koHTponb, | Aynutopus 412, 419.
MPOMEKYTOYHAs
aTTecTamus
5. CamocTosTenpHas Kabuner mma camocrostenbHOM  paboter 437, 410a,
pabora OCHAILICHHBI KOMIIBIOTEPHOM TEXHUKOW C€ BO3MOXKHOCTBIO

NOAKIIOUEHUs1 K cetu «HTepHeT», ImporpaMmoil 3KpaHHOTO
yBEJIMYEHUSI M OOECHEYEHHBI JOCTYIOM B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

3an  Oubmuorekum KyOI'Y ocHameHHBIH KOMIBIOTEPHON
TEXHUKOM C BO3MOKHOCTBIO IOAKIIOUEHHU K ceTH «HTepHEeT»,
MporpaMMoOil  9KpPaHHOTO  YBEJIMYECHHS H  O00ECreYeHHBIN
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO
Cpely YHUBEPCUTETA




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

Penensupyemass mnporpamma kypca "BBenmenwe B OMOTEXHOJOTHIO"
pazpaboTana Ha OCHOBe TpeOoBaHUil (heaepambHOrO  TOCYIAPCTBEHHOTO
0o0pa30BaTeNbHOTO CTaHJApPTa BbBICHIETO MPO(ECCHOHATBHOTO O00pa30BaHUs K
00s3aTeTbHOMY MHHHMYMY COJAEpKaHHS W TOJTOTOBKM OakalaBpoB IIO
Hanpasyieauto 06.03.01 Ouonorusa. OHa COCTOUT U3 CIEAYIONIUX Pa3JeoB:
OpraHU3allMOHHO-METOJUYECKUN pa3fien; coAep:KaHue U CTPYKTypa JUCHHUILIUHBI,
oOpa3oBaTeNbHbIe TEXHOJOTHH; OLIEHOYHBIE CPEACTBA ISl TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH W MPOMEXKYTOUHOM  aTTeCTalldd;  Y4eOHO-METOIUYECKOe
obecrnieueHue JUCLUIUIVHBL MaTepUaAIbHO-TEXHUYECKOE oOecrieueHue
JUCUUTUINHBI.

Heo0xoa1uMocTh n3y4eHHsl 3TOr0 Kypca HE BBI3bIBAET COMHEHM, TOCKOJIBKY
UCIIOJIb30BAaHUE MHUKPOOPTaHU3MOB B IPOMBILUIEHHOCTH OOECIEYMBAET UM
BEJYLIYIO POJib B 3alluTe OMOC(Epbl OT TEXHOI'CHHBIX 3arpsi3HEHUH, NOJy4YeHUU
pa3zHoOOpa3HBIX MPOAYKTOB OMOCHHTE3a. B mporpamme paccMaTpuBaroTCst BOIIPOCHI
MCITOJIb30BAaHUSI MUKPOOPTAHU3MOB B Pa3HOOOPA3HBIX OTPACISX TPOMBIIIEHHOCTH,
CEJIbCKOTO XO0341CTBa, )KUBOTHOBO/ICTBA, MEAUIIMHBL. HeManoBaxkHOe 3HaUEHUE IS
BOCIIUTaHUs OyAylIMX CIEHHAIMCTOB Oy/IeT UMETh CaMOCTOsITENbHAsT paboTa HaJl
JUTEPATYPOU U HaNlMCaHueM pedepaTos.

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

Takum 00pa3om, pereH3upyemass ydeOHasi TMporpaMma MOXKET OBbITh
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 OMOIOTHYECKUX HAYK C.B.KpuBopoTos



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

Peuensupyemast mporpamma Kypca "BBeneHue B OMOTEXHOJIOTHUIO" COCTOUT
U3 CIEAYIOUINX Pa3esioB: OpraHU3allMOHHO-METOAMYECKUN pa3aell; colep KaHue u
CTPYKTypa JUCHUIUIMHBL, 00pa30BaTeIbHbIE TEXHOJIOTUU; OLICHOYHBIE CPEICTBA IS
TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH W TMPOMEXKYTOYHOW aTTecTanuu; ydeOHO-
METOJIUYECKOE o0ecrieueHue JTUCIUILTUHBL; MaTepUaIbHO-TEXHUYECKOE
oOecrieueHue auciuIuinHbl. [Iporpamma paszpaboTraHa Ha OCHOBE TpeOOBaHMIA
denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa  BBICHIETO
npoecCUOHaNBbHOTO 00pa30BaHUsl TOJTOTOBKM OakallaBpOB IO HaIpaBJICHUIO
06.03.01 Guonorus.

Hcnonp30BaHne MUKPOOPTAaHU3MOB B MPOMBIIIJICHHOCTH 00ECIIEYMBACT UM
BEJYLIYIO POJib B 3allUuTe OMOC(Epbl OT TEXHOI'CHHBIX 3arpsi3HEHUH, NOJy4YeHUU
pa3HOOOpa3HBIX TMPOIYKTOB OMOCHHTE3a. B CBA3M ¢ Yem wH3ydeHHe JaHHOU
JUCIUTUTUHBI SIBJISIETCS] aKTyaIbHBIM M HEOOXOIUMBIM IS CTYJIEHTOB-0M0JI0T0OB. B
porpaMMe pacCMaTPUBAIOTCS BOMPOCHI HCIOIB30BAHUS MUKPOOPTaHW3MOB B
pa3HOOOpa3HBIX  OTpACHsAX  MPOMBIIUIEHHOCTH,  CEJIbCKOTO  XO3SICTBa,
JKUBOTHOBOJICTBa, MeAMIMHBL. HemanoBaxkHoe 3HaueHue s (POPMUPOBAHUS
KOMIETEHIIMA HUTPalOT MPEAyCMOTpPEHHBIE B pabodeil mporpaMme pasniesbl 1o
CaMOCTOATENbHOM paboTe OakalaBpoOB HaJ JUTEPATYPOU U HaNMcaHueM pedepaToB
C MYJbTUMEIUUHBIMU TIPE3CHTAIUSMU 10 TEMaM.

YuebHo-meToanueckoe obOecredeHue JUCHUIUIMHBL W COBPEMEHHas
MaTepualbHO-TEXHUYECKass ©0a3a Kadenpbl TEHETUKH, MHUKPOOUOJIOTHH U
OMOTEXHOJIOTHH CTIOCOOCTBYET IMOJTHOMY PACKPBITHIO CYyTH IMTPOTPAMMBI ¥ TTO3BOJISIET
CTYZCHTaM IOJIHOCTBIO OBJIAIETh TPEOYyEeMbIMHU 3HAHUSIMHU, YMEHUSIMHU U HAaBbIKAMHU.

Takum o0pa3om, pereHsupyemasi ydeOHas TMporpaMmMa MOXKET ObITh
pEKOMEHJI0OBaHa MpHU u3ydeHuu ctyneHtamu KyOI'Y HampaBieHuss moaroToBKH
06.03.01 - buonorus aucturuiabl «BBeneHrne B OMOTEXHOIOTHIO .

HoueHT kadeapsl OUOTEXHOJIOTUH, OMOXUMUU
u onoduzuku ®I'bOY BO «Kybanckuit
rOCyIapCTBEHHBIN arpapHblil YHUBEPCUTET
umenu NU.T. TpyOununay»




