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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

Ne | npgekc Copepxanue B pesynbrate n3yueHus: yaeOHON AUCIUTIIMHBI
I | KOMIIET KOMIIETEHITUH 00yJaroImuecs JOKHBI
SHI[UN (wm ee yacTH) 3HATh yYMETh BIIAJETh
1 OIIK CIIOCOOHOCTBIO - OCHOBBI BECTH ITOMCK METOIaMH
11 NPUMEHSTH COBPEMEHHOM MPOAYLIEHTOB KYJbTHBHUPOB
COBpPEMEHHBIE OMOTEXHOJIOTUH, OMOJIOTHYECKHU aHUs KIIETOK
TpeJICTaBIeHNs 06 TE€HHOW M KJIETOYHOM AKTHBHBIX MUKPOOPTaHU
OCHOBAX WHXEHEePUH BEIIIECTB, 3MOB 1
KYJIbTHBHPOBATh B | PACTCHHIA B




OMOTEXHOJIOTMYECKIX - COBPEMEHHBIE 7a00paTOPHBIX U | J1a0OPATOPHBI
1 OMOMETUITMHCKUX MIPEACTABICHUS 00 | TOJYIPOMBIIIUICHH | X YCIOBHUSX,
MIPOU3BOJICTB, TEHHOM OCHOBax BIX YCIIOBHSIX METOIaMU
MHKEHEepUH, OMOTEXHOJIOTHH U MHUKPOOPTaHU3MBbI- | MPOMBIILICH
HAHOGHOTEXHOOTHH, FCHHgI/I WHXXCHEPUH, MPOTYIIEHTHI HOT'O
MOJIEKYJISPHOTO HAaHOOMOTEXHOJIOTUHU KYJIbTUBUPOB
, MOJICKYJISIPHOTO aHus
MOJICTTUPOBAHUS
MOJCIIUPOBAHUS MUKPOOPTaHH
3MOB
[1IK-5 TOTOBHOCTBIO OCHOBBI HCII0Ib30BaTh HaBBIKAMU
HCIIOJIL30BaTh JOKYMEHTAIUH TI0 HOPMAaTHUBHBIC OLIEHKU
HOPMATHUBHbIE OopraHu3aIuu 1 JIOKYMEHTHI, OuoOe3ormacH
JOKyMEHTHI, TEXHUKE OTIpEICIISIONINE 0CTH
OTIPeIeNSIONIHE ; 0€301I1aCHOCTH OpraHU3aINI0 U 6Hp0,Z[yKTOB
UOTEXHOJIOTMUYECKHA TEXHUK HOTEXHOJIOT
OpraHW3AIHIO 1 OTEXHOJIOTUYEC € y OTEXHOIIO
— X pabOT; OCHOBHBIC 0€30I1aCHOCTH AYECKUX U
KPUTEPUU OLICHKH paboT; OlleHNBaTh | OMOMEIUIINH
0e30macHOCTH padoT,
5 0nobe30nacHOCTH 0n00€e301I1aCHOCTh CKUX
CIOCOOHOCTRIO IPOYKTOB MIPOYKTOB MIPOU3BOJICTB
OLICHUBATE OMOTEXHOJIOTHUECKU | OMOTEXHOJIOTHYECK
0no0e301macHOCTh X | X U
IPOAYKTOB OMOMEIUIIMHCKIX OUOMEIUIIMHCKUAX
OHMOTEXHOJIOTUYECKUX IPOU3BOJICTB MIPOU3BOJICTB
1 OMOMEIUIIMHCKUX
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

Bun yae6HO# paboTh Bceero | Cemectpsl
(uacer)
qyacoB | 8
KonTtakTHas padora, B TOM 4YHcJIe: -
AyIUTOpHBIE 3aHATHUS (BCETro) 26 26 -
3aHATUA JEKIIMOHHOIO TUIIA 10 10 -
3aHATUS CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTUYECKHUE 3aHATHS) 14 14 -
JlaGopatopHble 3aHATHS - — -
HNuas konTakTHas padora:
Kontpons camocrostensHoit padots! (KCP) 2 2 -
[Ipomexxyrounas arrecranus (MKP) 0,2 0,2 -
CamocTosiTeIbHAsi paboTa, B TOM YHce
Kypcosas paboma - - -
Ilpopabomxka yuebHoeo (meopemuueckozo) mamepuana 6 6 -
Buinonnenue unousudyanvHulx 3a0anutl (no020moexka coodweHull, 10 10 )
npeszeHmayuii)
Pegepam - - -




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

KoutpoJs:

[ToaroroBka K 3K3aMeHy - -

OO0mas Tpy10eMKOCTh yac. 72 72 -
B TOM YHCJIe KOHTaKTHas padora | 26,2 | 26,2 -
3a4. efl. 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 | HaummeHoBaHue pa3ienoB AyauropHas paGota uTopHa
Bcero |
pabora
JI 113 JIP CPC
Pazgen 1. buorexHonorus
1 -coYeTaHue OHOJOrMYECKUX n|5a 5 58
MHXEHEPHBIX HayK. buorexnomorus u | '
OHMOYKOHOMHKA
2 Pasnen 2. OcHoBnl | 16 5 4 10
OMOTEXHOJIOTHYECKOTO TPOU3BOICTBA
Paznmen 3. Muxkpobuosioruueckoe | 16
3 | mpou3BoacTBO O€nKOB, (PEPMEHTOB W 2 4 10
OHOJIOTNYECKH aKTUBHBIX BEIIECTB
Pazgen 4. CoBpemennbie Metons! | 14
4 CO3/IaHUS TIPOMBINUICHHBIX INTAMMOB — 5 5 10
MPOJYLIEHTOB. TMPUMEHEHHE METOJI0B
TCeHHOW WH)XCHEPUH B OMOTEXHOJIOTHHU
5 Paznen 5. buorexnonorus pacrenuit u | 14 5 2 10
JKHBOTHBIX
6 Pazmen 6. O0630p  mpoiiaeHHOTO | 2 2
MaTepuasa 1 MpoBeJIeHUE 3a4eTa
Hmoeo no oucyuniune: 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
HanmenoBanue |-
hasena (Tembi) Coneprxkanue pazzaena (TeMbl) FeKYIIEro
KOHTPOJIS
12 3 4
1 |Pa3nmen 1.|buotexnonorus. Onpenenenue nousTus. OCHOBHBIE 3aJa4H. VcerHbIi
buorexnosmorus |bnorexHoaorus U MeIUITNHA. orpoc
-COUeTaHHue BroTexHOIOrus U CeIbCKOE X03SMCTRO.
OMOJIOTUYeCKHX | BHOTEXHOIOTHS U MHIIEBast TPOMBIIIIICHHOCTb.
U WHXCHEPHBIX| BHOTEeXHOIOTHS U XUMUYeCKasi MPOMBIIIUIEHHOCTb.




HayK. TexHuueckass OMOIHEPTETHKA.
buorexHnonorus |buoreorexHonorusl.
u Dkonorudeckasi OMOTEXHOJIOTHSI.
O6noskoHoMuKa |[lepcreKTUBBI  UCHOJB30BAaHUS  MUKPOOMOJIOTHMYECKUX  METOJI0B
OYMCTKH OKPYKAOLIEH CPEJIbI.
buokoHBepcHst 0TXOI0B.
Paznen 2.|OcHOBHasT cXeMa H  KOMIIOHEHTHI  OHMOTEXHOJOTHYECKOTO|Y CTHBIN
OcHoBBI IIPOU3BO/JICTBA. ompoc,
OrorexHonornd (OCOOEHHOCTH OMOTEXHOJIOIHYECKUX MPOLECccoB. 1oapasaeneHue 1mo|Konnoks
€CKOT0 HPH3HAKY LENEBOrO IPOJYKTA. HyM
npou3BoJcTBa |buonmorndyeckuit  areHT.  MHKpOOpPraHM3MBI  —  TPOAYICHTHI
OMOJIOrMYeCKH aKTUBHBIX BELIECTB B OMOTEXHOIOTHH.
depMeHTaIMA, WIA KyJIbTUBUPOBAHHE — OCHOBHAas  CTaaus
OMOTEXHOJIOITMYECKOTO MPON3BOACTBA.
Brigenenue, o4ncTKa ¥ OATOTOBKA TOBAPHBIX (DOPM MpEmapaToB.
OcHOBHBIE TPUHIIUITBI MUKPOOHOIOTHYECKON TEXHOJIOTHH.
buoTexHONOrHUECKHE MPOIECChl W ammaparbl MEPHOAUYECCKOTO H
HENPEPBIBHOTO KYJIbTUBHPOBAHHUS.
MuxkpoOuosorndeckasi TpaHCGOpMaIUsl OPraHUnISCKUX COCTUHCHHM.
MuxkpoOuonorndeckast TpaHc(hopManus yrieBoI0B.
Metanorennble Oaktepun. OOmias xapakTepucThka. Metabonusm
METaHOTCHHBIX OaKTePHiA.
TexHonorust mpousBojAcTBa Ouoraza. MukKpoOHBIE cO00IIECTBA,
YYaCTBYIONIHE B MPOIIECCE MPOU3BOJICTBA METAHA.
Paznen 3.|TexHonorHs MPON3BOACTBA KOPMOBOTO O€JIKa MUKPOOHOIOTHYECKUMHU | Y CTHBIN
MukpoOuosioru [MeTogamu. orpoc
YecKoe [TpuHIMNIUaTBHAS TEXHOJIOTHYECKas: cXeMa MPOU3BOJCTBA KOPMOBOU
MPOU3BOJICTBO |OnoMacchl. ChIphe ISl IPOU3BOCTBA KOPMOBOTO OEIIKa.
OenKoB, TexHonOrHust MPOU3BOJCTBA KOPMOBOI OMOMACCHI Ha YTIIEBOAOPOTHOM
(epMEHTOB  H|CBIpbE.
ouonoruuecku |[lomydeHre KOpMOBOro MUKPOOHOTO OeKka Ha HU3IIUX CIIUPTAaX.
AKTHUBHBIX TexHOMOTHSI TPOU3BOJCTBA KOPMOBOTO O€lKa Ha THIPOJIU3aTax
BEIIIECTB PaCTUTETBHOTO CHIPbSL.

TexHOOTHsI MPOU3BOICTBA MUKPOOHBIX JIUITH/IOB.

[TepcnekTHBBl HMCMOJNB30BAaHUS METAaHOTPOGHBIX U BOJOPOAHBIX
OakTepuii B Ka4eCTBE POJYLIEHTOB KOPMOBOT'0O O€lKa.
buotexHonornyeckue METO/BI oborameHus
pacteHueBojcTBa OenkoM. TBeprodasHas pepmMeHTaLUs.
[TepcnexTHBBI TPOU3BOJCTBA MUIIEBOro Oenka. [Ipoxynentsl. Coipbe.
MuxkpoOunosoruyeckoe Mporu3BoJICTBO aHTUOMOTUKOB. [IpoayieHThI.
TexHoOorHsl MOTy4eHUsI KOPMOBOTO TETPaIMKIINHA.

OTX040B

MukpoOuosornyeckoe  MPOU3BOACTBO  OPraHMYECKUX  KHCIOT.
['myOuHHOE W TOBEPXHOCTHOE  KyJabTHBHpoBaHHE.  ChIpbe.
IIponyneHTsl.

Muxkpobronoruueckoe Mporu3BoICTBO BUTAMUHOB.
MuxkpoOuosornyeckoe Mpou3BOJACTBO BUTamMHMHOB B2 u Bl2.
Vcnonb30BaHue B MEAUIIMHE U C/X.

MukpoOnosoruyeckoe Mporu3BoJICTBO KAPOTHHOB.

[Tpon3BOICTBO MUKPOOHBIX MOJIHCAXAPUIOB.

[Tonyuenus: 6akTepUaIbHBIX SHTOMOIIATOT€HHBIX OMOIPENapaToB.
TexHonorust noy4eHus rpuOHBIX S HTOMOIIATOT€HHBIX TPerapaTos.
TexHOJIOTHs TOJy4YEHUsI BAPYCHBIX SJHTOMOIIATOT€HHBIX ITPENapaToB




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 UMMOOMIH3aIK (DEPMEHTOB U KIIETOK.
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.
HNmmyHODEepMEHTHBIN aHATIH3.
Hcnonap30BaHue HUMMOOHIM30BAHHBIX CHCTEM IS aHAIUTHYECKHX
neneii. [lonsatue o Omonerekiuu. Co3ganue OMOJaTINKOB.
[ToHsiTHE O CBEPXCHUHTE3E META0OIUTOB, MUKPOOHON KIICTKOM.
[Tomyuenue CTEPOUTHBIX TOPMOHOB c ITOMOIIILIO
MuKpoOuonornueckoit Tpanchopmanuu. IlpenmymiectBa 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

2.3.2IIpakTH4yecKue (CeMUHAPCKHE) 3AaHATHSA

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
3ansmue 2. OCHOBHBIE 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. buorexnonorus 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 peaTr3aIus
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
MIPOMBILIEHHOCTH

— 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.

4.1MDoH] O1IeHOYHBIX CPEACTB A5l NPOBeIeHUs] TEKYIIEro KOHTPOJIS.

Texymmii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS (DPOHTAIFHO HA KAKIAOM 3aHITHU JUIS
OTpeieNieHUs] TEOPETUYECKON MOJATOTOBKU K MPAKTUYECKUM paboTaM B BUJE YCTHOTO OIpOCa,
KOTOPBIA OIEHUBACTCS 10 MATHOAUTLHOW IIKAJle, a TAaKXKe C TIOMOIIBIO JOKIAJI0B CTYJACHTOB 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 JJIA 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 OMOTEXHOJOTHYECKOI0 MPOU3BOACTBA
Bormpocs! 115t OATOTOBKHU:
1. OcHoBHas cxema ¥ KOMIOHEHTBI OMOTEXHOJIOTHYECKOTO 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 6I/IOHpCHapaTOB.

o

OcHOBHBIE IPUHLIUIIBI MUKPOOHOIOTHYECKON TEXHOJIOTHH.

6. buortexHonoruyeckue MpoLEcChl W ammapaTbl MEPHOAMYECKOTO0 M HEMpPEepPBIBHOTO
KYJIbTUBUPOBAHHUSI.

7. Muxkpobuonornieckas TpaHchopMarus OpPraHMYECKUX COEIUHEHUH.

MuxkpoOuonornyeckas Tpanchopmalys yrieBo10B.



8.

Meranorennsle Oaktepuu. OOmas XapakTepucTuka. MeTaboau3M METaHOTEHHBIX
OaKTepHii.

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

Tema

IMPONU3BOACTBA MCTAaHaA.

3. MukpoOunonornyeckoe NPOU3BOACTBO 0€1KOB, ()epMEHTOB H OHOJIOTHMYECKH

aKTHBHBIX BELECTB
Bonpocs! 11t mOAroTOBKU:

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.

TexHosorus Npou3BoICTBa KOPMOBOM OMOMACChHI HAa YTIIEBOIOPOAHOM ChIPBE.
[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 OaKTepuil B KauecTBe
IPOAYLIEHTOB KOPMOBOTO OelKa.

buorexHomornyeckne MeTOAbl O0OTAIIEHUS OTXOJOB PACTEHHEBOACTBA OEIKOM.
TBepnodasznas pepmenTamms.

[TepcriekTuBBI TPOM3BOACTBA NUILEBOro Oenka. [Ipoaynentst. Cripbe.
Mukpobuosnoruueckoe MpOU3BOACTBO (hepMeHTOB. MUKPOOpPraHU3Mbl — HCTOYHHMKH
YHUKaJIbHBIX (DEPMEHTOB.

Hcnonb3oBanne MUKpOOHBIX (PEPMEHTOB B MEAULIMHE U IPOMBIIIJICHHOCTH.

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

MukpoOurosioruueckas TEXHOJIOIHsI IPOU3BOICTBA L-aMUHOKHCIIOT.

TexHoorus MpOM3BOACTBA TU3UHA MUKPOOHOJIOIMYECKUM CHHTE30M.

TexHonorust Noy4eHus rIyTaMUHOBON KHUCIOTHl MUKPOOHOIOITHYECKUM 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.

MukpoOunosioruyeckoe 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 CO3JaHMSl NMPOMBLIIUICHHBIX IITAMMOB — NPOAYUECHTOB.
NpUMECHEHUE METOA0B TeHHOM NHXKCHCPUU B OMOTEXHOJIOTHH
BOHpOCLI JJI1 TIOATOTOBKU

1.

2.

Co3naHre MUKpPOOHBIX IITAMMOB-TIPOAYIIEHTOB METOJaMHU T€HETHMUYECKOW HHXKEHEPHH.
DepMeHTBI, UCIIONIb3YEMBIE I CO3aHMsI PEKOMOMHAHTHBIX MOJIEKYIL.

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 wHxkeHepus. Bo3aMOXXHOCTH CO3AaHHMS 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 KICTKU. VICIONBb30BaHHE B CHHTE3C OHOJOTHYECKH AKTHBHBIX
BEUIECTB W CHCTeMax OuoNoruueckod ovuctku. I[IpenmyriecTBa Mo CpaBHEHHIO C
UMMOOUITN30BaHHBIMU (DEPMEHTAMHU.

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

HMMMOoOUIM30BaHHBIE CUCTEMBI B TPOU3BOJICTBE L-aMHUHOKHCIOT M OpPraHu4eCKUX KUCIIOT.
Hcnons3oBaHne WMMOOWIM30BAaHHBIX CHCTEM B IPOHW3BOJACTBE IMOJYCHHTETUUYECKUX
AHTUOMOTHKOB.

Hcnonk30BaHne UNMMOOMITN30BaHHBIX CUCTEM B MeulinHe. IMMyHO(DEepMEHTHBIN aHAIH3.
Hcnonp30BaHne MMMOOMIN30BAHHBIX CHCTEM Uil aHaluTHdeckux Iened. [lonstue o
ouonerexuu. [IpuHIMIBI cO31aHUsT OMOAATYUKOB.

[TonsiTe 0 cBepXCHHTE3€ METa0OJIUTOB, MHUKpPOOHOH KieTKoW. JluMuTHpOBaHuE W
WHTHOMPOBAHUE IIPOLIECCOB MHUKPOOHOJIIOTUYECKOTO CHHTE3a C IICJIbI0 TIOBBIIICHUS
MPOIYKIIMA METa00JIUTOB

[TorydeHue CTEPOUIHBIX TOPMOHOB € TTOMOIIBI0 MUKPOOHOJIOTUYECKON TpaHCHOpMAITUH.
[IpeumytiecTBa nepen XMMHUYECKUM CHUHTE30M

Tema S. BuoTexHO0JIOrMs paCTEeHU U )KMBOTHBIX
Bompocs! 11t moAroToBKH:

1.

2.

No o

10.
11.
12.

13.
14.

PacturenbHas KileTKa Kak OOBEKT OHOTEXHOJIOTMH. MeToabl KyJIbTUBHUPOBAHUS
PaCTUTEIBHBIX KJIETOK.

Hcnonp30BaHuE CYCIIEH3MOHHBIX KYJIBTYp PACTUTEIbHBIX KIETOK JUId IIOJY4EHHS
OMOJOTrNYECKH aKTUBHBIX BEILIECTB.

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

[TpoTomiacTsl pacTUTENBHBIX KJIETOK KaK OOBEKT OMOJIOrMYECKOro KOHCTPYHMPOBAHMSL.
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. MeToIbl OTy4eHUs: THOPUIOM.
Co3naHne  TpPaHCTEHHBIX JKMBOTHBIX MPAMOM  MHKPOMHBEKIMEH  YYXEPOIHOTO
TEHETUUYECKOTO MaTepralla B 3apOJIbIILIEBYIO KIETKY. MeTobI.

[TepcrieKTUBBI CO3AaHUS U UCTIOIB30BAHUS TPAHCT€HHBIX KUBOTHBIX.

OMOpHOHAIbHBIE CTBOJIOBBIE KJIETKH KaK OCHOBA KIJIETOYHOM Teparuu

Kpurepun onenkn

OneHka «OTIMYHO» / «3auTeHO». OTBETHl Ha IOCTAaBJIEHHBIE BONPOCHI M3JIAaratoTcs JIOTHYHO,
MOCJEI0BATEIbHO M HE TpeOYIOT JIONMOJHUTENbHBIX MosicHeHuid. IloiaHo packpeiBatoTcs
MNPUYIUHHO-CIICACTBECHHBLIC CBA3HW MCXKIAY SABJICHUAMU H COOBITHSIMH. HeHaIOTCH 000CHOBaHHbBIE
BbIBOIbI. COOJTIOJAI0TCS HOPMBI JINTEPATYPHOU pedn



Onenka «xopomo» / «3aureHo». OTBeThl Ha IOCTABIEHHBIE BOIPOCHl H3JIArarTCs
CHUCTEMAaTU3UPOBAHO U IOCIEAOBAaTEeNIbHO. Marepuan wu3maraeTcss YBEPEHHO. PackpbITsl
IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXJYy SBJICHUAMHU U COOBITHSMHU. [leMOHCTpUpYyeTCs yMeHHe
aHAJIM3UPOBATh MAaTEPHUAJL, OJTHAKO HE BCE BBIBOJBI HOCAT apI'YMEHTUPOBAHHBIN U 1OKA3aTEIIbHBIN
xapakrep. Co0Ir01at0TCsl HOPMBI JIUTEPATYPHOH PEYH.

OreHKa «yIOBJIETBOPUTEIBLHOY» / «3auTeHO». JlomycKaroTcs HapyIIeHHs B TOCJIEA0BATEIbHOCTH
n3n0keHusA. HenmomHo packpblBalOTCS NPUYMHHO-CIECACTBEHHBIE CBA3M MEXKIY SIBJICHUAMU U
coObITUSIMU. J[EMOHCTpUPYIOTCS IIOBEPXHOCTHBIE 3HAHUS BOIPOCA, C TPYAOM pELIArOTCs
KOHKpeTHbIE 3anaudd. MmeroTcs 3aTpyAHEeHHs ¢ BbIBOJAaMU. J[OIMyCKAarOTCS HApyIIEHUS HOPM
JUTEPATYpPHOU peyH.

OneHka «HEYJOBIETBOPUTEIBHO» / «HE 3a4T€HO». Marepuan u3j1araercsi Herocyieq0BaTelbHO,
cOMBYMBO, HE MPEJCTABIISAET ONIPEIEICHHON CUCTEMBI 3HaHUH 10 nucuuiuinee. He packpeiBatoTcs
NPUYMHHO-CJIEICTBCHHBIE CBS3M MEXIY SIBICHUAMU M coObITHAMU. He mpoBomuTcs aHamus.
BoiBosibl 0TCYTCTBYIOT. OTBETHI Ha JONOJHUTENBHBIE BOIIPOCH! OTCYTCTBYIOT. FIMEIOTCSI 3aMETHBIE

HapyILIEHUs HOPM JINTEPaTypHOU PEUH.

BOHPOCBI K KOJJIOKBUYMaM

KoanokBuym 1. Tema: OcHOBBI 0HOTEXHOJIOTH4€CKOT0 IPOM3BOACTBA

Bompocsr:

[TonGop ¥ ceneKkuus MTaMMOB-TIPOAYIIEHTOB B OMOTEXHOJIOTHH.

[ToHsiTHE O TEXHOJOTUYHOCTH ILITAMMA.

WuaynupoBaHHBIN MyTareHes U CTyNeHYaThlii 0TOOp KaKk METOJl CO3/IaHUs ITaMMa-TIPOIYIICHTA.

Coznianue MUKpOOHBIX IITAMMOB-IIPOYLIEHTOB METOJaMH I'€HETHUYECKON NHXKEHEPHUH.

DepMeHTHI, UCTIONB3YEMBIE I CO3TaHMsI PEKOMOMHAHTHBIX MOJIEKYII

KonnokBuym 2. Tema: OcHOBBI 0HOTEXHOJIOTH4E€CKOT0 IPOM3BOACTBA

Bompocsr:

OcHoBHBIE CTaIUU OMOTEXHOJIOTMYECKOTO MPOU3BOJICTBA.

[ToaroToBka mramma-mpoayIeHTa U ChIpbsi B ONOTEXHOJIOIMYECKOM IPOU3BO/ICTBE

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

0M0JI0TMYeCKH AKTUBHBIX BellleCTB

Bomnpocsr:

MukpoOHOe TPOU3BOICTBO OEIKOB, CBA3b C OMO3IKOHOMMKOM.

KomokBuym 4. Tema: MukpoOuosiornyeckoe NpOM3BOACTBO 0€JIKOB, (pepMEeHTOB H
0M0JI0TMYecKH AKTUBHBIX BelllecTB

Bomnpocsr:

MukpoOHOe POU3BOACTBO (DEPMEHTOB, CBSI3b C OMOIKOHOMUKOM.

KonnokBuym S. Tema: CoBpemMeHHbIe METOAbI CO3JaHHS NPOMBINLICHHBIX INTAMMOB —

NPOAYLEHTOB. IPUMeHEeHHe MeTOA0B N'eHHOI HHKeHepHH B OMOTEeXHOJI0T I

Bomnpocsr:

WMunyurpoBaHHBIA MyTareHes3 M CTyleHYaThlii 0TOOP KaK METOJ] CO3JJaHUs IITaMMa-TIPOIyEeHTA.

ITosryueHne MUKpOOPraHU3MOB — IIPOIYLIEHTOB MHCYJIMHA METO/IaMU T'€HETUUYECKON HHKEHEPUHN

KonnokBuym 6. Tema: buorexnosorust pacTeHHil ¥ AKHBOTHBIX

Bormpocsr:

KynbTuBrpoBaHue KJIETOK BBICIIUX KUBOTHBIX.

Hcnonp30BaHue KyJIbTYp KUBOTHBIX KJIETOK B OMOTEXHOJIOTHH.

KouanoxkBuym 7.0030p npoiiiecHHOr0 MaTepuajia u NpoBeJeHHue 3a4eTa.

Bormpocsr:

O0630p mpoHAEHHOTO MaTepualia U IPOBEICHNUE 3a4€Ta.



Kputepuu onieHKH KOJJIOKBHYMA:

- OIICHKa «OTJIMYHO» BBICTABISETCS, €CIH CTYIACHT IEMOHCTPHUPYET BCECTOPOHHEE,
CHUCTEeMAaTHYECKOE U ITyOOKOe 3HAaHUE MaTepHajia, YMEHHE CBOOOJHO BBINOJHAThH MPAKTUYCCKUE
3a/laHusl yMEeT CBOOOIHO JIOTHYECKH, apTyMEHTUPOBAHHO, Y€TKO M CXKATO M3JIaraTh OTBETHI HA
BOIIPOCHI C MCIOJIb30BAHUEM HAYYHON TEPMUHOJIOTHH;

- OLIEHKAa «XOPOIIO» BBICTABISAETCS, €CIIM CTYACHT MPOJEMOHCTPHPOBAI XOPOIINE
CHUCTEeMAaTHYCCKUE 3HAHMS MaTepuajga, OTBEThl COJEPHKAT HEKOTOPYI) HETOYHOCTh WM HE
OTJIMYAIOTCS ITOTHOTON M3JI0KEHU,

- OIICHKA «yJIOBJICTBOPUTEIILHOY» BBICTABIISICTCS, €CJIU CTYACHT Ja€T HEIOJIHBIC OTBETHI HA
BOTIPOCHI, JIOMyCKAeT HETOYHOCTH B (DOPMYITHPOBKAX;

- OIICHKA «HEYJOBJICTBOPUTEIBLHO» BBICTABJISACTCS, €CIIM CTYJICHT HE IMOATOTOBHUIICS, HE
OTBETHJI HA BOIIPOCHI WJIM OTBETHJI HEMPABUIILHO; MTOKa3all clabble 3HAHUS U JOMYCTHI TPyObIe
OIINOKHU

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBbsI BEIOUPAIOTCA C YI€TOM UX WHAMBUIYATbHBIX TICUXO()U3NYECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37I0POBbS
NPEOCTABIISCTCS JOTIOIHUTEIFHOE BPEMS JIJIs IIOATOTOBKU OTBETA;

— [IpU NPOBEJICHUH IPOLEAYPbI OLICHUBAHUS PE3yIbTATOB 00yUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB TPOLEJYpa OLCHUBAHUS PE3yJIbTAaTOB OOydYeHHMsI 10 JAUCLUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa onieHMBaHUs Pe3yJbTaTOB OO0Y4YEHMs WMHBAJIUAOB M JIUI[ C OrpPAaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPEI0CTaBICHUE
uHpopmauuu B (opMax, aZANTUPOBAHHBIX K OIPAaHMYCHHUSIM HX 370pOBbS U BOCIPHUATUSA
uH(popMauu:

JUst I ¢ HapyILEHUSIMU 3pEHMSL:

— B IieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOyJaromuxcs.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /JIsl IPOBeeHNs IPOMEKYTOYHOMH aTTeCTAlMH.
Bomnpocsl 1J1s1 HOATOTOBKH K 324€Ty

buorexnonorus. OnpeneHeHI/Ie moHsATHsI. OCHOBHBIC 3agavu
OcHOBHBIC MMPOAYKTHI U MPOLECCChI, OCHOBAHHLIC HA OHMOTEXHOJIOTUH.
buoTrexHonorus u MeauIMHa.

buoTexHoNIOrusa U cenbCcKoe X035 CTBO.

buorexHomorus n MmuieBasd MPOMBIINIJICHHOCTD.

ok wbdE

broTtexHonorNsa 1 XUMHUYECKas MMPOMBIINIJICHHOCTD.
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TexHuveckas OMOdHEpPreTHKA.
Bbuoreorexuosorus.
DKonornueckas OMOTEXHOIOIUSL.

.HepCHGKTI/IBBI HCIIOJIb30BaHUA MI/IKpO6I/IOJIOI‘I/I‘ICCKI/IX MCTOA0B OYUCTKH Oprnca}omeﬁ

cpenbl
OcHOBHas cxemMa M KOMIIOHEHThl OMOTEXHOJIOTMYECKOro Mpou3BoAcTBa. OCOOEHHOCTH
O6uoTexHoJIornueckux npoueccos. Ilogpazaenenue no npusHaKy 1eaeBOro NpoayKTa.
buonorndeckuit areHT. MHKpOOpraHu3Mbl — IMPOJYLUEHTbl OHMOJOTMYECKH aKTUBHBIX
BEIIIECTB B OMOTEXHOJIOTUH.

[TomGop ™ cenmekuusi I[MITaMMOB-TIPOJIYLEHTOB B OuorexHomoruu. llonste o
TEXHOJIOTMYHOCTHU LITaMMa.

WNupynupoBaHHBIH MyTareHe3 W CTYNEHYaTblii OTOOp Kak METOJ CO3JaHus IITaMMma-
IIPOJYLICHTA.

Co3nanne MUKpPOOHBIX IITAMMOB-IIPOAYLIEHTOB METOJAaMHU T'€HETHUYECKOW HH)KEHEpHUH.
@DepMeHTBI, UCTIOIb3yeMbIe IS CO3JJaHNs PEKOMOMHAHTHBIX MOJIEKYI.

Hcrtounuku IHK nis knoHupoBanus. MeTo1bl OJIy4Y€HUS MHAUBUAYAIBHBIX T€HOB.
Mertonpl Boccoenunenus ¢pparmentos JJHK.

BexTopnsie monekynsl JIHK. bakrepuanbabie mnasmuabl. R-muia3mMuibl Kak BEKTOPBI.
[lomyyeHue MHMKPOOPraHM3MOB — MPOAYLEHTOB HMHCYJIMHA METOJAaMU T'€HETHYECKOU
WH)KECHEPUH.

Knerounas unxenepus. Bo3MOXXHOCTH cO3AaHMS MHKPOOHBIX IITaMMOB-IIPOJIYLIEHTOB
CIIMSIHMEM ITPOTOIIACTOB.

OcHOBHBIE CTaJIM OMOTEXHOJOTMYECKOT0 IPOU3BOJICTBA.

[ToaroToBka mramma-npoAyLeHTa U ChIpbsi B OMOTEXHOJIOIMYECKOM IPOU3BO/ICTBE.
depmeHTalUs, WIM KyJIbTUBUPOBAaHHE — OCHOBHAsl CTagusl OMOTEXHOJOTHYECKOTO
IIPOU3BOJICTBA.

Boigenenue, ourcTka U MOAr0TOBKA TOBapHbIX (hopM Guonpenaparos.

OcHOBHBIE IPUHLIUIIBI MUKPOOHOIOTMYECKON TEXHOJIOTHH.

bruorexHosornyeckue MpoOUEcChl W anmaparsl MEPUOJHYECKOr0 W HENPEPBIBHOTO
KYJIbTUBHPOBAHUS.

TexHo0rHsI MPOU3BOICTBA KOPMOBOT'O O€JIKa MUKPOOHOIOTHYECKMMU METOIaMHU.
[TpuHIMnManbHAs TEXHOJIOTUYECKAs cXeMa MPOU3BOJCTBA KOPMOBOIl 6uomacchl. Chipbe,
UCIIOJIb3yeMOe JJIs IPOU3BOICTBA KOPMOBOT'O O€Ka.

TexHoorHs MPOU3BOICTBA KOPMOBOM OMOMAcChl Ha YTIJIeBOIOPOIHOM ChIPBE.
[Tomy4yeHue KOpMOBOTO MUKPOOHOTO O€JIKa Ha HU3IIUX CIUPTAX.

TexHonorus Mpou3BoJICTBA KOPMOBOT0 O€lKa Ha TUAPOJIN3aTax PACTUTEILHOTO ChIPbSL.
TexHonorust Mpou3BOJICTBA MUKPOOHBIX JIMITUIOB.

[lepcrieKTUBBI HCTONB30BAHUSI METAHOTPO(HBIX U BOJOPOJIHBIX OakTepuil B KayecTBe
IPOAYLIEHTOB KOPMOBOTO OelKa.

BuotexHonornueckne MeToAbl OOOTaIIEHUS OTXOJOB PACTEHHEBOJICTBA OEIKOM.
TBepaodaznas pepmeHTaIUS.

[TepcnexTHBBI TPOU3BOACTBA NUILEBOr0 Oenka. [IpoxyenTsl. Coipbe.
MuxkpoOuosornyeckoe MpPOU3BOJICTBO (PEpMEHTOB. MUKpPOOPraHU3Mbl — HCTOYHHKHU
YHHUKAJIbHBIX (DEpMEHTOB.

Hcnonp3oBaHrne MUKPOOHBIX (PEPMEHTOB B MEIULIMHE U POMBIIIIEHHOCTH.
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NmmoOunmn3oBanHble cucteMbl. Onpenenenue nouatus. [lpenMyiiectBa UCONb30BaHUS
B IIPOMBIIIJIEHHOM IIPOU3BOJCTBE.

Hocurenu, ucnonpzyemble uis *MMOOHIU3AUH (DEPMEHTOB U KJIETOK.

Metoapl IMMOOMITM3AaLIUU (EPMEHTOB U KIIETOK.

NMMmoOunmn3oBaHHble KJIETKU. VcIoib30BaHME B CHHTE3€ OMOJOTMYECKH AKTHBHBIX
BEUIECTB W CHCTEMax OWONOruueckod ovuctku. [IpenmyriecTBa Mo CpaBHEHHIO C
MMMOOMIM30BaHHBIMU (hepPMEHTaAMHU.

[Tpou3BoACTBO  TIIOKO30-OPYKTO3HBIX  CHPONOB U (PYKTO3bI C  IOMOIIbIO
UMMOOUIIM30BaHHBIX CUCTEM.

MMMOOUIN30BaHHBIE CUCTEMBI B IPOM3BO/ICTBE L-aMUHOKHUCIOT M OPraHU4eCKUX KUCIIOT.
Hcnonb3oBaHne HMMMOOWIM30BAaHHBIX CHUCTEM B MPOU3BOJICTBE IOJTYCHHTETHUECKUX
QHTUOMOTHKOB.

Hcnonp30BaHne MMMOOMIN30BAHHBIX CUCTEM B MeuIHe. IMMyHO(DEpMEHTHBIN aHaIN3.
Hcnonp30BaHne MMMOOMIM30BAHHBIX CHCTEM MJIsl aHanuTHueckux neneil. [lonsTtue o
ouonerekiuu. [IpuHIUIBI CO31aHNUS OMOIATYUKOB.

OcHoBHbIE CIocoObl MIPOU3BOJICTBA aAMUHOKHCIIOT. [TpeumymiecTBa
MUKPOOHOJIIOTHYECKOTO CII0C00a MPOU3BOICTBA AMUHOKHUCIIOT TEPe]] XUMUYECKUM.
MuKpoOopraHu3MbI-lIPOAYLIEHTbl aMUHOKHUCIIOT. [loHsATHE O cBEepXCHMHTE3€ METa00JIUTOB.
PerynstopHble MyTaHTBI-CBEPXIPOAYLIEHTHl aMUHOKHCIIOT.

MukpoOurosioruueckas TEXHOJIOIHsI IPOU3BOICTBA L-aMUHOKHCIIOT.

TexHonorust Npou3BOICTBA JIN3MHA MUKPOOHOJIOTMUYECKUM CHUHTE30M.

TexHoNorust MONy4eHUs NIyTAMHUHOBOM KUCIOTHl MUKPOOHUOIOTHYECKUM CHHTE30M.
TexHonorust MmoyiyueHus TpunropaHa MHUKPOOMOIOTHUECKUM CUHTE30M U MUKPOOHOM
TpaHchopmaIuei.

MukpoOuonoruyeckoe Mporu3BoICTBO aHTUOMOTUKOB. [IpoayIieHTHI.

TexHonorus MoJIy4eHuss KOPMOBOTO TETPALIUKITHA.

[TonsiTe 0 cCBEpXCHUHTE3€ METAa0OIUTOB, MHUKpPOOHOH KieTkoW. JluMuTHUpOBaHUE U
MHTMOMPOBAaHKE IMPOLIECCOB MHUKPOOMOJOTUYECKOTO CHHTE3a C I[€JIbI0 TOBBIIICHUS
MPOAYKIIMU METaOOIUTOB.

MukpoOunosioruyeckoe  MPOM3BOJACTBO  OpPraHMYECKMX  KHcIOT. [nyOuHHOE U
MIOBEPXHOCTHOE KylbTUBUpOBaHue. Ceipne. [IponyneHTsI.

Mukpobuonoruyeckoe Mporu3BoICTBO BUTAMHHOB.

Muxkpoburonoruyeckoe Npou3BoACTBO BUTaMUHOB B2 1 B12. Vcrione3oBaHue B MeIUIIUHE
U c/X.

MukpoOunosioruyeckoe Npou3BOICTBO KAPOTUHOB.

[Tpon3BOACTBO MUKPOOHBIX MOJIMCAXAPUIIOB.

TexHonorus noydeHus 6akTepuagIbHbIX JHTOMOINATOT€HHBIX OMOIPEnapaToB.
TexHonorust noxy4eHus rpuOHBIX S HTOMOIIATOT€HHBIX OHOIPEnapaToB.

TexHoIOorHs MOTyYeHHUs BUPYCHBIX YHTOMOIIATOT€HHBIX OUOIpenaparos.
Muxkpobuonornyeckas TpaHchopManus OpPraHUYECKUX COEIMHEHUI.
Muxkpobuonorndeckas TpaHchopmalus yrieBoa0B.

[Tony4yeHue cTepOUHBIX TOPMOHOB € TOMOIIBIO MUKPOOHOIOTHYECKOH TpaHchopMarum.
[TpeumyiiecTBa nepes XMMHYECKUM CHHTE30M.

WuayuupoBaHHbBI MyTareHe3 M CTYNEHUYaThlii OTOOp Kak METOJ CO3/IaHusl IITaMMa-
MPOYLIEHTA.



67. Ilonyyenrne MHKPOOPTraHU3MOB — MPOAYLEHTOB HHCYIMHA METOJAAMHM TE€HETHYECKOU
UH)KEHEPUHU

68. PacTurenpHas KieTka Kak OOBEKT OMOTEXHOJOrMHA. METOoAbl KyJIbTUBUPOBAHHS
pPaCTUTENBHBIX KJIETOK.

69. Ucnonp3oBaHne CYCIIEH3MOHHBIX KYJIBTYpP PACTUTENBHBIX KJIETOK JUIS TIOJy4eHHS
OHMOJIOTUYECKH aKTHUBHBIX BEILIECTB.

70. 'eneTnueckass MHXKEHEpUS PACTUTENBHBIX KIETOK. BeKTOpbl B TI'e€HETHYECKOM
KOHCTPYHPOBAHUU TPAHCT€HHBIX PACTCHUH.

71. TIpoTtomiactel pacTUTENbHBIX KJIETOK KaK OOBEKT OMOJIOTHMYECKOro KOHCTPYHUPOBaHUS.
ITonmy4yeHnue npoTomIacTos.

72. T'ubpuau3anust COMaTHYECKUX KIETOK pacTeHHi. [lepcreKTHBBI HCIIOJIb30BAHMS.

73. KionanpHOE MUKpOpa3MHOKeHUe pacTeHuil. Metosl. Llenm.

74. Tlonyyenne O€3BUPYCHBIX (OPM pacCTeHHH C TOMOIIBIO MHUKPOKIOHAIBHOTO
Pa3MHOXKEHUS.

75. IIpuMepbl MOTYYEHUS U UCIIBITAHUS TPAHCTEHHBIX PACTCHHIA.

76. KynbTuBUpOBaHUE KJIETOK BBICHIMX >KMBOTHBIX. Mcrmonb3oBaHuEe KyNbTyp >KMBOTHBIX
KJIETOK B OMOTEXHOJIOTUH.

77. Bo3amoxHOCTH TpaHC(HOpMAIMH KIETOK )KHBOTHBIX METOJaMH T€HETHUECKOW HH)KEHEPHUH.
[TepcneKTHBBI TEHOTEPAITHH.

78. Comarnyeckast THOpHUIU3AIHS )KUBOTHBIX KJIETOK.

79. T'uGpuaOMBI — IPOAYIEHTHI MOHOKJIOHAIBHBIX aHTUTEN. MEeTO bl OTY4YEeHUSI THOPUIOM.

80. Co3naHue TpPaHCTEHHBIX OJKUBOTHBIX MPSIMOW  MHUKPOMHBEKIHEH  UyKEpOIHOTO
TeHETUYECKOTO MaTepHralia B 3apOJIbIIIEBYIO KIETKY. MEeTOIbI.

81. IlepcnieKTUBBI CO3JaHUS U UCIIOJIb30BAHUS TPAHCTEHHBIX JKUBOTHBIX.

82. DMOpuoHaNbHBIE CTBOJIOBBIC KIIETKH KaK OCHOBA KJIETOYHOM Tepanuu.

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

84. TexHomorus MPOU3BOJICTBA OFoTa3a. MUKpOOHBIE COOOIIECTBA, YIACTBYIOIIHE B IPOIIECCE
IIPOU3BO/ICTBA METAHA.

85. Dkonornueckasi 6noTexHONOTHs. [lepCreKTUBBI MCIIONB30BAaHMS MUKPOOHOIOTHIECKUX
METOJIOB OYMCTKH OKPY’KaroILEeN cpebl. BHOKOHBEpCHUS OTXO0B.

Kpurepun onenkn

- OLIEHKA «3a4TE€HO)» BBICTABISETCS CTYIEHTY, €CJIM CTYACHT IOKa3ajl IIPU OTBETE IOCTATOYHOE
3HaHME MaTepuana, I[OHMMAaHUWE CYIIHOCTH pacCMAaTPUBAaEMBIX IOHATUH, SBIECHUU U
3aKOHOMEPHOCTEM.
- OLEHKAa «HE 3a4TCHO» BBICTABJIAECTCA CTYIEHTY, €CIM CTYIEHT II0Ka3al IPH OTBETE
HE/I0CTaTOYHOE 3HaHHE MaTepHaia, J0MyCKaeT MPU OTBETE IrpyOble (GaKTHUECKUE OIIUOKH.

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

— IIpY HEOOXOJMMOCTH UHBAJIUIaM | JIMIIaM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS
MPEIOCTABIIAECTCS JOMOJHUTEIBHOE BPEMS 1T MMOJITOTOBKU OTBETA HA SK3AMEHE;

— MPU MPOBEICHUU MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHHUS HHBAIUOB U JIUII C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 310POBbS IPEIyCMATPUBAETCA UCIIOJIb30BAHUE TEXHUUYECKUX
CPENCTB, HEOOXOIUMBIX UM B CBSI3H C UX WHIUBUTYAJIbHBIMA OCOOCHHOCTSIMU;



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

[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 ¢ HapyLIICHUSIME 3PCHUSI:

— 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 (popMe 2IIEKTPOHHOTO TOKYMEHTA,

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

5. IlepedyeHb OCHOBHO¥ U I0NIOJHUTEJIBLHOH YUeOHOI JIUTepaTypbl, HeOOXOAMMOM 115
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., ucnop. u jgon. — M. :
UsnarensctBo FOpaiit, 2018. — 213 c. https://biblio-online.ru/book/305700E9-3B5B-446A-
AD85-75799CD7F74A
2. buorexnonorus. B 2 4. Yacte 2 : ydeOHUK U IPAKTUKYM JIJIs aKaJeMHUecKoro OakanaBpuara /
H. B. 3arockuna [u ap.] ; mox oomr. pex. H. B. 3arockunoi, JI. B. Hazapenko. — 2-e u3n., ucrp.
u gom. — M. : U3garensctBo FOpaiit, 2018. — 285 ¢. — https://biblio-online.ru/book/8 AO09AF2-
FD7A-49A9-B4B7-6CEA62B48BFB.

Jljig OCBOEHMS AUCUMILIMHBI MHBAJIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbsI MMEIOTCSl M3/JJaHHS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«Jlanb» u «Opait».

5.2 lonoTHUTEIBHAS IUTEpATypa
1. MonekynsipHas O6uorexHonorus. [Ipunuunel u npumenenue / b.I'muk, k. [lactepnak- M:
Mup. 2002 - 589c.
2. Hayunsle ocHOBbI 3k00noTexHosoruu / A. H. Ky3uenos, H. b. I'panoBa. M.: Mup, 2006 - 504c.
3. Teopernueckre OCHOBBI OMOTEXHOJIOTHU: yueOHO-MeTonuueckoe rnocodue / A.C. CUpOTKHUH,
B.b. XykoBa; ®enepanbHoe areHTCTBO M0 o0Opa3zoBaHMi0, KaszaHckuil rocynapcTBeHHBIN
TexHosiornueckuit yauBepcureT. - Kazanp: KI'TVY, 2010. - 87 c.:To »xe [DnexkTpoHHBINA pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=270560
4. BUOHAHOTEXHOJOTHHU: JOCTHXKCHUS, TIPOOIEMBbI, IEPCIIEKTUBBI PAa3BUTHS: yaeOHOE Tocodue /
M.A. HakBacuna, B.I'. AptioxoB ; @enepanbHoe rocy1apcTBeHHOE 010KeTHOE 00pa30BaTeIbHOE
yUpeXJIeHHuEe BBICIIEro MnpodeccuoHalbHOro oOpa3oBaHus «BoOpoHeXCKHH rocyaapCTBEHHBIN
YHHUBEpCUTET», MUHUCTEPCTBO 0Opa3oBanus U Hayku P®. Boponex: M3narensckuit nom BI'Y,
2015. - 152 c.; To xKe [DnexTpoHHBIH pecypc]. URL:
/Ibiblioclub.ru/index.php?page=book&id=441596
5. IMumesass mukpoobuonorus: ydyeOnoe nocodue / E.B. IleryxoBa, A.IO. Kpbaunkas, 3.A.
Kanapckasi; MunucrepctBo oOpa3zoBaHus W Hayku Poccuu, denepaibHoe rocynapcTBeHHOE
OrokeTHOe 00pa30BaTENbHOE YUPEXKAECHHUE BBICIIETO MPOPECCHOHANIBHOIO 00pa3oBaHuUs



«Ka3aHCKHiI HalMOHAJIBHBIA MCCIIEAOBATEILCKUNA TEXHOJOTHYECKUM yHUBepcuteT». KazaHb:

HN3narenscTBO KHU-TY, 2014.117

c.; [DneKTpOHHBIN

http://biblioclub.ru/index.php?page=book&id=428098

pecypc].URL:

6. buorexHomorus: y4eOHUK st cTyAeHTOB By30B / [W. B. TuxonoB u ap.]; mox pexa. E. C.

Boponwuna. - CI16.: THOP/I, 2008. 703 c.

5.3. Ilepuoauyeckue U3IaHU:

Mecro
Ilepnonnuno
Ne 3a Kakue Trojbl | XpaHEHU
HasBanue n3nanus CTb BBIXOJa
n/m XPaHUTCS s
(BTOM)
1 MukpoOuoorHst 6 1944-2016 93
) 1956-1983,
2 Bectauk MI'Y. Cepus: buonorus 4 1987-2016 u3
4 Knuanyeckast u maboparopHasi IMarHOCTHUKA 12 2001-2016 93
5 Mukosorust 1 GUTONaTONOTUs 6 2001-2016 93
6 Mukpo6rosIoru4ecKuil sKxypHai 6 1987-2016 93
7 | MonekynsipHast 6MOJIOTHSI 6 1978-2016 a3
8 buorexnonorus 6 1996-2016 93
9 Wzsectus PAH Cepusi: buonorudeckas 6 1936, 1944-2013 4/3
10 | IlpukianHas OMOXUMHS 1 MUKPOOHOJIOTHS 6 1968-2016 g3
11 | buonorus. Pedeparunsiii xypuar. BUHUTU 1970-2013 3an PXK
6. Ilepeyenr pecypcoB  HH(POPMALNHOHHO-TETEKOMMYHHKANMOHHOH  ceTH
«AHTEpHET», HEOOXOAMMBIX /I OCBOCHHS TUCHUIIIHHBI (MOLYJIs).
1. www.kubsu.ru -  odunmangpHbii  caT  KyOaHCKOrO — TrOCYZapCTBEHHOTO

YHUBEPCUTETA;

2. http://www.biorosinfo.ru/ - opunmansHeli caliT obIIecTBa OMOTEXHOIOrOB Poccun
umenu }0.A. OBUMHHUKOBa

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

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

5. http://www.ibp-ran.ru/main.php - opunnansHbIil CAlT HHCTUTYTa OMOJIOTHIECKOTO
npruOOPOCTPOEHHUSI C ONBITHBIM ITpon3BoacTBoM PAH;

6. http://www.genetika.ru/ - odpurransusiii caitt ®I'VII ['ocynapcTBeHHBIN HAyYHO-
VICCJIE/I0BATEIIbCKOTO UHCTUTYTa TCHETHKHM W  CEJICKI[HH
MHKpoOpranu3zmMoB (MockBa)

MIPOMBIINIJICHHBIX

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

7. Meroauyeckue YyKa3aHusi I O0Yy4YalOIIMXCSl 1O OCBOEHUI) JAUCHHUILIMHBI

(mopyasi).

Jleknus:

Pabora Ha nekuuu sBIsSETCS OYEHb BaKHBIM BHUJIOM CTYJIEHUYECKOM JEATEIbHOCTU [T U3yUEeHUs
JUCIUIUIMHBI, T.K. Ha JIEKIUH MPOMCXOAMUT HE TOJBKO COOOIIEHHWE HOBBIX 3HAaHUH, HO U
cucreMaTu3anus U o0oO0IeHNe HAKOIUICHHBIX 3HaHUH, (GOpMUpOBaHHE HA UX OCHOBE MACUHBIX
B3IJISI0B, YOEXKIEHUIH, MUPOBO33PEHHUS, Pa3BUTHE IMO3HABATEIBHBIX M MPO(ECCHOHATBHBIX
UHTEepecoB. JIGKTOp OpUEHTHPYET CTYAEHTOB B yueOHOM Mmarepuaine. KpaTkue 3amucu jekuui
(KOHCTIEKTHpPOBaHKE) TOMOTaeT YCBOUTh MaTepuall.

Hamucanne KOHCIIEKTa JICKIIMIA: KpaTKO, CXEMAaTUYHO, IMOCJICIO0BATCIILHO (I)I/IKCI/IpOBaTB

OCHOBHBIC ITOJIOXKCHH A, BBIBOAbI, (i)OpMy.]'H/IpOBKI/I, 0606HIGHI/I${; rmoMe4daTthb BaXKHbIC MBICJIHN,


http://biblioclub.ru/index.php?page=book&id=428098
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/

BBIJICJIATH KITFOYEBHIE CJIOBA, TepMUHBI. KOHCIIEKT JIydIlie moapa3AessaTh Ha MyHKTHI, aparpadsl,
coOyroiasi KpacHyro CTpoky. [IpuHIMIHAIbHBIE MecTa, omnpeeicHus, (HOpMYJbl CleayeT
COIIPOBOXKIATh 3aMEUaHUSIMH: «BAXKHOY», «OCO00 BAXKHO», «XOPOIIO 3allOMHUTHY» M T.II. WU
MOMYepKUBaTh KpacHoW pyukod. llemecooOpazHo pa3paboTarh COOCTBEHHYIHO CHUMBOIIUKY,
COKpAIIIEHUSI CJIOB, YTO TIO3BOJHT CKOHIIGHTPUPOBaTh BHUMAaHHE HAa Ba)KHBIX CBEICHUSIX.
[TpocnymuBaHue U 3aMUCH JICKIIUH MOYKHO IPOW3BOIUTH MIPH TIOMOIIN COBPEMEHHBIX YCTPOWCTB
(mukTodoH, HOYTOYK, HETOYK M T.i.). PaboTas Ham KOHCIIEKTOM JIEKIIMH, BCErna CleayeT
UCIIOJIb30BAaTh HE TOJIBKO YUeOHUK, HO H TY JTUTEPATyPy, KOTOPYIO JOTIOTHATEIHFHO PEKOMEHI0BAI
JEKTOp, B TOM WYHCJIE TEPUOJMYECKUE H3JIAaHHsI COOTBETCTBYIOIIEH HarpaBieHHOCTH. [lo
pe3ynbTaTtaM paboThl C KOHCIIEKTOM JICKIIHH CJIeTyeT 0003HAYUTH BOIPOCHI, TEPMUHBI, MaTepUal,
KOTOPBII BBI3BIBACT TPYIHOCTH, MOMETUTh W TONBITATECS HAWTH OTBET B PEKOMEHIYeMOM
muteparype. Ecnum camocTosiTenbHO He yaaercs pazoOparbcs B Marepuaie, HeoOX0IuMOo
chopMyIIHpOBaTh BONPOC W 3aJaTh MPEMOAABATENI0O HAa KOHCYJIBTAIlMH, Ha MPAKTUIECKOM
3aHITHH, HAa OOMICHWM B KOHTAKTHBIC 4achl. JIGKIIMOHHBIM MaTepHuall sBISETCS 0a30BBIM, C
KOTOPOrO HEOOXOJIUMO HadaTh OCBOCHHE COOTBETCTBYIOIETO paslena Wid TeMmbl. [lian
MOJITOTOBKHU K JICKIIHH:

. 03HAKOMUTBCS C TEMOU JIEKLIUU

. 03HAKOMMTBCS C MPEJI0KEHHBIMU BOIIPOCAMU
. W3YYUTh COOTBETCTBYIOIIMM MaTepHa

. 03HAKOMMTBCS C JINTEPATYypOH 110 TEME

IIpakTHyeckHe (CeMMHAPCKUE) 3aHATHS

B mnpouecce moAroToBKM K NPaKTHUECKOMY 3aHATHI0 HEOOXOAMMO O3HAKOMHUTBCS C
paboyeil mporpaMMoil TUCHUIUIMHBI, TEMaMU U IUIAHAMU IPAKTHYECKUX (CEMUHAPCKUX ) 3aHATHH,
yzienss ocoboe BHUMaHME LM U 33Ja4aM, CTPYKType U COAEP KaHUIO JUCLUIUIMHBL, TPOBECTU
aHaJlM3 OCHOBHOW y4eOHOH IJMTepaTypbl, IOCIE 4Yero padoTaTh C PEKOMEHJOBAaHHOU
JOTIOJIHUTEIBHOW JuTepaTypoil. IIpm yCTHOM BBICTYIUIEHMM IIO KOHTPOJIBHBIM BOIIPOCaM
CEMHUHApCKOI0 3aHATUS HY)KHO H3JlaraTb (HE 4YMTaTh) MaTepual BBICTYIJICHUS CBOOOIHO.
Heo06xonuMo KOHLEHTPUpPOBAaTh CBOE BHMUMAHUE Ha TOM, 4YTO BBICTYIJIEHHE OOpAaIEHO K
ayIUTOpUHM, a HE K I[pernojaBaTeno, T.K. 3TO 3HAYUMBIA acleKT MpoeCcCUOHATbHBIX
komnereHIMU. [lo OKOHYaHMM CEMMHAPCKOTO 3aHATHSA CIEAYET TOBTOPUTH BBIBOABI,
CKOHCTPYMpPOBAHHbIE Ha CEMHUHApe, MPOCIEIUB JIOTUKY UX MOCTPOEHMS, OTMETUB MOJIOKEHMS,
JeKale B UX OCHOBE. J[1s 3TOro B TeueHUe ceMuHapa cienyeT Jeiarb NoMeTku. bomee Toro, B
Clly4ae HETOYHOCTEH M (WMJIM) HEMOHMMAaHUS Kakoro-inbo BoOMpoca MPOHAEHHOIO Marepuasa
cilefyeT OOpaTHTbCS K TMPENoAaBaTeNlo JUId TOJIydeHHs HEeOOXOJUMOH KOHCYIbTallUU U
pa3bsicHEHUs BO3HUKIIEH cuTyannu. Cxema MOJArOTOBKU K IPAKTHUECKUM 3aHATHSIM:

® 03HAKOMHUTKCS C TEMOM, LIETBIO U 3a7auaMu pabOThI

PaccMOTpPETh NMPEATI0KEHHBIE BOIIPOCHI
W3YYUTh JIEKIMOHHBIN MaTepuall, OCHOBHYIO U JOTIOJHUTEIBHYIO JTUTEPATYPY
03HAaKOMUTBCSI C IPAKTUYECKUMH 3alaHUsIMU U XOZ0M UX BBIIIOJHEHUS
O3HAKOMUTBCS ¢ 000PYAOBaHUEM 3aHATHUS
BBINOJIHUTH 33/1aHUSI B COOTBETCTBUU C XOJIOM PaOOTHI
MUCBbMEHHO O(OPMUTH BBIIIOJHEHHYIO paboTy
MIOJIBECTU UTOT U CAENATh CTPYKTYPUPOBAHHBIE BBIBOBI

CamocrosiTebHas padora

CamocrodrenbHas padoTa CTyI€HTOB JUCLUIUIMHE OCYIIECTBIIAETCS C LEIIbIO YIiyOeHus,
pacIIMpeHMs, CUCTEMATH3alMM W 3aKPEIUIEHHWsS IOJYYEHHBIX TEOPETUYECKUX 3HAHMM,
dbopMUpPOBaHUS YMEHHI HCNOIb30BaTh JOKYMEHTALMIO M CIELUAIbHYIO JIUTEPATYPY, PA3BUTHUS
MO3HABATENBHBIX CIOCOOHOCTEH M aKTUBHOCTH, a TakXe (OPMHPOBAHUS CAMOCTOSTENIHLHOIO
MBILIIEHHS], CIIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpPEATU3alH,
pasBUTHS HCCIENOBATENIbCKUX YMeHMHA. Ilepen BBINOJIHEHHWEM CaMOCTOSTEIBHONH pPabOTHI



HE00XO0MMO YETKO MOHMMATh LIeJU U 3a7aud paboThl, CPOKH BBINOIHEHUS, OPUEHTUPOBOYHBIN
00BbeM, OCHOBHBIE TPEOOBAHUS K pe3ysbTaTaM paboThl, KpUTEPUH OLIEHKU. BO BpeMsi BHIIOJTHEHHUS
CaMOCTOSITENIbHOW pa0oThl IpenojaBaTelb MOXET MPOBOAUTh KOHCynbTauuu. KoHTpois
pE3yJIbTaTOB CaMOCTOSITENIbHON pPaOOTBI CTYIEHTOB MOKET OCYLIECTBISTHCS B NHCbMEHHOM,
YCTHOM WM CMelaHHOM ¢QopMme, ¢ mpeacTaBlIeHHEM IPOJAYKTAa TBOPUYECKOW AEATENbHOCTU
cTyaenta. B kadectBe popM U METOIOB KOHTPOJISI CAMOCTOSTENILHON pabOThl CTYIEHTOB MOTYT
OBbITh UCIIOJIb30BaHbl CEMUHAPCKUE 3aHSTHUS, KOJJIOKBUYMBI, 3a4€ThI, TECTUPOBAHUE, CAMOOTYETHI,
KOHTpOJIbHBIE paboThl W ap. KpurepusiMu OLEHKH pe3yJbTaToOB CaMOCTOSTEIBHONH pabOTHI
CTYAEHTa SIBJSIIOTCS: YPOBEHb OCBOCHMsI CTYIEHTOM Y4eOHOro Mmarepuaja,; yMEHUs CTYAEHTa
UCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHWS NPU BBIIOJHEHUM HWHAMBUIYAIBHBIX 3a/laHUM;
c(OPMHUPOBAHHOCTb O0IEYyYEOHBIX YMEHUN; OOOCHOBAHHOCTh U YETKOCTh WM3JI0KEHHUS OTBETA;
odopmieHre MaTepraia B COOTBETCTBUU C TpeOoBaHusAMU. [11aH moaAroTOBKH:

® M3Yy4UTb COOTBETCTBYIOLINN JIEKIIMOHHBIN MaTEpHUall

® H3y4YUTb OCHOBHYIO JIUTEpPATYypy 10 TEME

® H3Y4YWUTb JOMNOJHUTEIBHYIO JINTEPATYPY IO TEME

e 0(QOpPMUTH BBINOJHEHHYIO pPa0OTy MUCBMEHHO WJIM B BHJIE IPE3CHTALUU B

3aBUCHUMOCTH OT 3aJJaHUsI

e cJenaTh CTPYKTYPHUPOBAHHbBIE BBIBOIBI.
Hoaroroska k 3a4ery
3a4er — 3TO MPOBEPOYHOE HCIIBITAHUE TI0 y4eOHOMY MPEIMETY, CBOCOOpa3HBIN UTOTOBBINA pyOex
W3YYEHUs AMCLMIUIMHBI, MO3BOJISIIOIIMKA JIydll€ ONPENEIUTh YPOBEHb 3HAHUM, IIOJYYEHHBIN
oOyuaromuMmucs. J{s ycrenHon caauu 3a4eTa CTyJeHThl JOKHBI IOMHUTH CIIEAYIOLIEe:
— K OCHOBHBIM IOHSTHSM M KaTeropusM HYXHO 3HaTh ONPEIENCHHs, KOTOpble HEO0O0XOAUMO
NOHMMATh U YMETh NOSICHSTH, — IPU IMOATOTOBKE K 3aueTy TpeOyeTcs MOMHUMO JEKIMOHHOIO
Marepuaiga, MpPOYUTATh €Ille HECKOJIbKO YYEOHHUKOB IO JAUCUUILIMHE, JONOJIHUTEIbHbIE
VCTOYHUKHU, NPEUIOKEHHbIE JUISl M3YyYEHUS B CIUCKE JIMTEPATypbl; — CEMHUHAPCKUE 3aHATUS
CHOCOOCTBYIOT IOJIY4EHHIO OoJjiee BBICOKOI'O YPOBHS 3HAaHMH M, KaK CJIEJICTBHE, MOIy4eHUE
3a4era;
— TFOTOBUTHCA K 3a4eTy HYXXHO HAYMHATh C MEPBOM JEKIUH U CEMUHapa, a He BbIOMpATh TaK
Ha3bIBAEMBbIH «IITYpMOBOW METO», NpPU KOTOPOM MaTepuan 3aKperisieTcss B MaMsATH 3a
HECKOJIBKO TIOCJIEJHUX 4YacoB M AHEW mepex 3aderoM. llpu oneHuBaHuM 3HAHUN CTYJEHTOB
npenojaBaTesib PyKOBOJICTBYETCS, IPEXKJIE BCETO, CAEAYIOIUMU KPUTEPUIMU:
— MpPaBUIBHOCTh OTBETOB Ha BOIPOCHI; — IOJIHOTa U JIAKOHUYHOCTh OTBETAa; — CHOCOOHOCTh
NPaBWIbHO KBaTU(UIMPOBaTh (AKThl U OOCTOSATENHCTBA, AHAIU3UPOBATH CTATUCTUYECKUE
JTaHHbIE; — OPUCHTHPOBAHUE B JINTEPATYPE; — 3HAHUE OCHOBHBIX MTPOOJIEM yueOHOM TUCIUIUINHBL,
— NOHMMAaHHE 3HAYUMOCTH y4e€OHOW TUCIUIUIMHBI B CUCTEME; — JIOTHKA U apIyMEHTUPOBAHHOCTD
U3JI0KEHUs; — KyJbTypa oTBeTa. TakuM oOpa3oMm, NpH NPOBEJCHUM 3adeTa MpernojiaBaTelb
yziensieT BHUMaHUE He TOJIbKO COJEPKaHUIO OTBETA, HO U (JOPME €T0 U3JI0KEHHUS.
[Ipu moaroroBke K 3aueTy HEOOXOAMMO OPHUEHTHPOBATHCS HAa KOHCIIEKTHI JIEKLUH, pabouyro
IpOrpaMMy JUCHUILIMHBI, HOPMaTUBHYIO, YU€OHYIO U peKOMEHIyeMYIo TuTeparypy. OCHOBHOE B
MOArOTOBKE K CJade 3adeTa - 3TO NOBTOPEHHME BCErO0 MaTepHaja JUCLUUIUIMHBI, 110 KOTOPOMY
Heo0XoauMo caaBaTh 3a4eT. [Ipu moAroToBke K ciaye BeCb 00beM pabOThl HY»)KHO pacIpeiesaTh
paBHOMEpPHO MO [JHSAM, OTBEIEHHBIM MJI IOATOTOBKHM, KOHTPOJMPOBAaTh KaKIblid JI€Hb
BBIMIOJTHEHHE HaMe4eHHOH pa®oThl. B mepuos moAroToBKH CTYAEHT BHOBBH OOpamiaercs K yxe
U3ydyeHHOMY (IpoiiieHHOMY) yueOHOoMy MaTepuainy. [loaroroBka BKiIrodaeT B ceOs JBa 3Tama:
camocTrosiTeNibHas padoTa B TEYEHHE CEMECTpa; HEMOCPEJCTBEHHasl IMOATrOTOBKAa B JIHU,
IIPEIUIECTBYIOLIUE 3a4€Ty 10 TEMaM Kypca. 3adeT IPOBOAMUTCA IO BOIPOCAM, OXBATHIBAIOLIUM
BECh TIPOMJEHHBIM MaTepuas JUCUUIUIMHBI, BKIJIOYash BOIIPOCHI, OTBEIEHHBIE  JUIS
CaMOCTOSITENIbHOTO M3ydeHus. Jlns ycmemHoW caayu ykasaHHele B pabouell mporpamme
dbopMupyeMble KOMIIETEHLIMM B pE3yJlbTaTe€ OCBOEHUS JTUCIUIUIMHBI JIOJDKHBI  OBIThH
IPOIEMOHCTPUPOBAHBL; TOTOBUTHCS K 3a4€TY HEOOXOIMMO HAYMHATH C MIEPBOMU JIEKIIUH U IIEPBOTO
CEeMMHapa.



IHoaroroBka nmpe3eHTaLMi:

e 3HAKOMUTLCS C TEMOM, IIEIIBIO U 3aJadaMu

® COCTaBHTh IJIaH MPE3CHTAIIMH COTJIAaCHO OCBOEHHOMY TE€OPETHUECKOMY MaTepualy

® [IPOM3BECTU MOMCK B JICKIMOHHOM Marepuajie, OCHOBHOH M JOMOJHHUTEIbHOMN
muTepatype GaKTHIeCKOro MaTepuana mo TemMe

IIPOU3BECTH MTOMCK WIIOCTPATUBHOIO MaTepuaia B ceTH "uHTepHeT"
COCTaBUTb IIPE3EHTALIMIO IIPU MIOMOIIHU crenuanuupoBaHHoro [10
COCTaBUTh JOKJIAJ [10 WITIOCTPATUBHOMY MaTepUally IIpe3eHTallUU

® OTPENETUPOBATH MIPE3CHTALUIO [IEpe]] Claduei
Ko/1okBHYMBI:
® 03HAKOMUTKCS C TEMOHM M BOIIPOCAMU KOJIJIOKBUYMa
U3Y4UTh JIEKIMOHHBIN MaTepuall
U3Y4YUTh OCHOBHYIO JINTEPATYpPy IO TEME

HaItucaTb OTBET Ha Hp@I[JIO)KGHHI:IfI BOIIPOC

[ ]
[ ]
¢ M3YUYUTH JOIOJHUTCIIbHYIO JIUTCPATYPY 11O TEMC
[ ]
[ ]

00bEeM MCHbMEHHOTO OTBETA OT 3 110 4 CTpaHUII, BpeMsI BEITOIHEHUS 10 90 MUHYT

B ocBoeHHMHU TUCHMITIMHBI MHBAIWJAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepuara.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalUKM 110 HPCIAMETY SABJIAIOTCA Ba’KHBIM (b&KTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MCXKAY NOpernoaaBaTciicM U O6y‘-IaIOHII/IMC$I HHBAJILJIOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

8. [lepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3yeMbIX NPH OCYLIECTBICHUH
00pa3oBaTe/ILHOIO Mpolecca Mo JMCHUILIHHE (MOLYJII0).

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT UM,

— KoHcynbTrpoBaHue MocpeicTBOM 3JIEKTPOHHOM MOYTHI.

— Wcnonb30BaHue CTYyIEHTAMU 3JIEKTPOHHBIX MPE3EHTALMNA HA MPAKTUUECKUX 3aHATUAX

8.2 IlepeyeHb HeEOOXOIMMOT0 IPOTPAMMHOI0 o0ecrieyeHusl.

Ne Ne norosopa [lepeueHb JIMIIEH3MOHHOTO TPOTPAMMHOI0 00ecreueHus
n/m
1. | Ne73-AD®/223-93/2018
CornamenuneMicrosoft
ESS 72569510 MicrosoftWindows 8, 10
2. | Ne73—-AD®D/223-D3/2018
CornamenueMicrosoft
ESS 72569510 MicrosoftOfficeProfessionalPlus
3. Hor. Ne344/145 ot [IpenocraBiieHrEe HEUCKITIOYUTEIBHBIX UMYIIECTBEHHBIX IIPAB
28.06.2018 Ha MCIIOJIb30BaHUE MPOTPaMMHOI0 oOecredeHus
«AHTHIIIAruaT» Ha OJUH I'oJ
4. | Kontpakt Ne74-AD®d/44- | beccpounasumiiensusiHa 25 monp3oBareneit: StatSoftStatistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
CeteBassepcust (Concurrent User)

8.3 Ilepeyenb MHGOPMANMOHHBIX CIPABOYHBIX CHCTEM:

— «Koncynbrant [lrocy,




— «["apanT».

9. MarepuanbHo-TexHUYeckass 0a3a, HeoOXoauMasi JJsl  OCYLIECTBJICHUS
00pa3oBaTeJbLHOrONpPoLEecca Mo JUCHUILVIAHE (MOIYJIIO0).
No B paGor MarepuallbHO-TEXHHYECKOe  O0eCnedYeHne  JIUCIHILIAHBI
(MOyJIs1) M OCHAIIEHHOCTD
1. JlexunonHsble 3anHsATUA | Aynutopun 422, 425, oOcHalleHHbIE NPE3EHTALMOHHOU
TEXHUKOMN (poexTop, JKpaH, KOMIIBIOTEP/HOYTOYK,
ayIMOCUCTEMa) U  COOTBETCTBYIOIIUM  TPOrPAMMHBIM
obecneuenuem (110).
2. IIpakTnyeckue Aynutopuss 419, ocHallleHHass NPE3EHTALlMOHHOM TEXHUKOU
(cemuHapckue) 3aHATHS | (MPOEKTOP, JKpaH, KOMITBIOTEP/HOYTOYK, ayauocHcTeMa) u
COOTBETCTBYIOIIUM IporpamMmHubIM obecnieuenueM (110).
3. ['pynmossie Aynutopus 410, (kaOuHeT)
(MHIUBHUTYATIBHBIC)
KOHCYJIbTAIIHH
4, Tekymuii  KOHTpoIb, | Ayautopus 412, 419.
MIPOMEKYTOYHAS
aTTecTanus
5. CamocTosiTenbHas [Tomemenue s camoctosiTenbHOM padotel (350040 .
pabora Kpacnomap, yn. CraBpononbsckas, 149) ayn. Ne 109 C
«Ywuransusiii 3a1 Kyol'Yy




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

Penensupyemass mnporpamma kypca "BBemenue B OMOTEXHOJIOTHIO"
pazpaboTana Ha OCHOBe TpeOoBaHUil (heaepambHOrO  TOCYIAPCTBEHHOTO
0o0pa30BaTeNbHOTO CTaHJApPTa BbBICHIETO MPO(ECCHOHATBHOTO O00pa30BaHUs K
00s3aTeTbHOMY MHHHMYMY COJAEpKaHHS W TOJTOTOBKM OakalaBpoB IIO
Hanpasiieauio 06.03.01 Owuosioruss.OHa COCTOMT U3 CIEAYIOUX pPa3/esoB:
OpraHU3allMOHHO-METOJUYECKUN pa3fien; coAep:KaHue U CTPYKTypa JUCHHUILIUHBI,
oOpa3oBaTeNbHbIe TEXHOJOTHH; OLIEHOYHBIE CPEACTBA ISl TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH W MPOMEXKYTOUHOM  aTTeCTalldd;  Y4eOHO-METOIUYECKOe
obecrnieueHue JUCLUIUIVHBL MaTepUaIbHO-TEXHUYECKOE oOecrnieueHue
JUCUUTUINHBI.

Heo0xoa1uMocTh n3y4eHHsl 3TOr0 Kypca HE BBI3bIBAET COMHEHM, TOCKOJIBKY
UCIIOJIb30BAaHUE MHUKPOOPTaHU3MOB B IPOMBILUIEHHOCTH OOECIEYMBAET UM
BEIYLIYIO POJib B 3allUTe OMOC(EpPHl OT TEXHOICHHBIX 3arpsi3HEHUH, MOIyYEHUU
pa3zHo00pa3HBIX MPOAYKTOB OMOCHHTE3a. B mporpamme paccMaTpuBaroTCsi BONPOCHI
MCITOJIb30BAaHUSI MUKPOOPTAHU3MOB B Pa3HOOOPA3HBIX OTPACISX TPOMBIIIEHHOCTH,
CEJIbCKOTO XO0341CTBa, )KUBOTHOBO/ICTBA, MEAUIIMHBL. HeManoBaxkHOe 3HaUEHUE IS
BOCIIUTaHUs OyAylIMX CHEIUAINCTOB OyAE€T UMETh CaMOCTOATENbHAs padoTa HaJl
JUTEPATYPOU U HaNlMCaHueM pedepaTos.

DOpMHUPOBAHUIO CIIELUATNCTOB-OMOJIOrOB BBICOKOM KBalH(PUKAUU OyaeT
CrIOCOOCTBOBATh TaKXke Y4eOHO-METOoaUueckoe oOecrneueHue AUCHUIUIMHBI U
COBpPEMEHHAs MaTepUaIbHO-TEXHUYECKas 0aza Kadeapbl TE€HETUKH,
MUKpPOOHOJOTUY 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 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: OpraHU3allMOHHO-METOAMYECKUN pa3aell; colep KaHue u
CTPYKTypa JUCHUIUIMHBL, 00pa30BaTeIbHbIE TEXHOJIOTUU; OLICHOYHBIE CPEICTBA IS
TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH W TMPOMEXKYTOYHOW aTTecTaluu; y4eOHO-
METOJIUYECKOE o0ecrieueHue JUCIUILTUHBL; MaTepUaTbHO-TEXHUYECKOE
oOecrieueHue auciuIuinHbl. [Iporpamma paszpaboTraHa Ha OCHOBE TpeOOBaHMIA
denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa  BBICHIETO
podecCHOHaNBbHOTO 00pa30BaHUsl MOJTOTOBKM OakalaBpOB IO HaIPaBJICHUIO
06.03.01 6uonorus.

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 U HEOOXOIMMBIM JUIsl CTYJIEHTOB-0M0JIOTOB. B
porpaMMe pacCMaTPUBAIOTCS BOMPOCHI HCIOIB30BAHUS MUKPOOPTaHW3MOB B
pa3HOOOpa3HBIX  OTpACHsAX  MPOMBIIUIEHHOCTH,  CEJIbCKOTO  XO3SICTBa,
JKUBOTHOBOJICTBa, MeAMIMHBL. HemanoBaxkHoe 3HaueHue s (POPMUPOBAHUS
KOMIETCHIIMA HUTPAIOT MPEeAyCMOTpPEHHBbIE B pabodeil mporpamme pasfenbl o
CaMOCTOATENbHOM paboTe OakalaBpoOB HaJ JUTEPATYPOU U HaNMcaHueM pedepaToB
C MYJbTUMEIUUHBIMU TIPE3CHTAIUSMU 10 TEMaM.

YuebHo-meToanueckoe obOecredeHue JUCHUIUIMHBL W COBPEMEHHas
MaTepualbHO-TEXHUYECKass 0a3za Kadeapbl TEHETUKH, MHUKPOOUOJIOTHH U
OMOTEXHOJIOTHH CTIOCOOCTBYET MOJTHOMY PACKPBITHIO CYTH ITPOTPAMMBI ¥ TTO3BOJISIET
CTYZCHTaM IOJIHOCTBIO OBJIAIETh TPEOYyEeMbIMHU 3HAHUSIMHU, YMEHUSIMHU U HAaBbIKAMHU.

Takum o0pa3om, pereHsupyemasi ydeOHas TMporpaMmMa MOXKET ObITh
pPEKOMEHJI0OBaHa MpH u3ydeHuu cryneHtamu KyOl'Y HampaBieHusi moAroToBKd
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»




