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1 ey 1 3a1a4M U3yYeHU s TUCHHUILUIMHBI (MOYJIs).

1.1 llean ocBOeHUS AUCUHUILIAHDI.

Heabio npenogaBaemMoil AUCHMILUTUHBL «BBegeHne B OHOTEXHOJOTHIO» SBIISETCS
YCBOCHHE OOYYAIOIUMUCS 3HAHUN O OHMOTEXHOJOTMH KAaK O COBPEMEHHOW KOMIUIEKCHOU
o0yacTu JEesATENbHOCTH, B KOTOPOl HOBbIE METOJBI COBPEMEHHOW TI'€HETHUKH, MOJIEKYJISPHOMI
Ononoru  OOBEIMHEHBI C  YCTOSIBIICHCS TMPAKTUKONH TPAJAUIMOHHBIX  OMOJOTHYECKHX
TEXHOJIOTHH, a Takke QopMupoBaHue O0a30BBIX 3HAHMK B o0yacTu oOIIeH OuoJoTHH,
HEOOXOUMBIX JUISI OCBOEHHSI 001IeTpO(eCcCHOHANBHBIX TUCIUILINH.

1.2 3agauu TUMCHUILIHHEI.

3amavyamMy IUCHUIUIMHEI « BBeneHre B OMOTEXHOIOTHION:
copMHpOBATH y CTYACHTOB:

COBpPEMEHHBIC TMpECTaBICHUS 00 OCHOBaX OHMOTEXHOJOTMHM W TEHHOW WHXCHEPHH,
HaHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOTO MOJICTTUPOBAHMS

CIIOCOOHOCTH MCIOJIb30BaTh METOJIBI M1 BO3MOKHOCTH I'€HHOM M KJICTOYHON HH)KCHEPUH;

CIIOCOOHOCTD OPHUCHTUPOBATHCA B COBPCMCHHBIX HaITpaBJICHUAX n METOAax
OMOTEXHOJIOTHH;
CIOCOOHOCTh ~ OIEHMBATh OMO0E30MaCHOCTh NPOAYKTOB OHOTEXHOJOTHUECKUX U

OMOMETMITMHCKUX TIPOU3BOJICTB
MIPUMEHEHUE 3HAHUSI O OMOTEXHOJIOTUH TIPH U3YUYECHHUH CTICIIHAIbHBIX JUCIHUILINH;
pa3BUTh HABBIKM MPUMEHEHUS IMOJIYYEHHBIX 3HAHWM B PAlMOHATBLHOM HCIIOIb30BAaHUH
MPUPOHBIX PECYPCOB M OXPaHE OKPYXKAIOIIEH CPE/Ibl;

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

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

Jlis ocBoeHHMs JAaHHOTO Kypca HeoOXoIWMbl 0a30Bble 3HAHMS, KOTOPHIE CTYIEHTHI
JIOJDKHBI TIONYYUTh 1O OWOXUMHUHU, MOJEKYISIPHOM OHOJIOTHH, MHUKPOOMOJIOTHH, TEHETHKE,
DKOJIOTUH, (PU3MONOTUU pacTeHW. 3HaHMS, MOTy4aeMble MO JAHHON AUCHMILTUHE, SBISIOTCS
OCHOBOM I JTaJbHEUIIEr0 M3yYeHUs] KYypPCOB TEXHHUYECKOW MHUKPOOHOJIOTUU, OMOMEIUIIUHEI,
HOBEHINIMX HAMpaBICHUNH U METOJOB OMOTEXHOJOTUH, CIIEIIKYPCOB MO MOJIEKYISPHON TeHETHKE,
KJIETOYHOW M TEHETHYECKON WHXXEHEepUH, OM00e30MacHOCTH, TEXHHYECKOW OMOIHEpPreTHKeE,
9KOJIOTUYECKOU OMOTEXHOJIOTHUH, JKOJIOTUYECKOU o6nodusukwy, palMoOHANBHOTO
MIPUPOIOTIONB30BAHMS, OUOTTOBPEXKICHUM MMPOMBIIIJIEHHBIX MaTEPUAIOB U U3CIIHMN.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3y/JIbTATAMH OCBOCHHS 00pa30BaTe/JbHOM IPOrpaMMBbl.

[TnanupyemMbIMH pe3ynbTaTaMd OOYYEHHUs MO JUCLUUIUIMHE, SBISIOTCS 3HAHUSA, YMEHU,
BJIQJICHUSA W/WIM OIBIT JEATEJIbHOCTH, XapaKTepU3YIOUIME 3Tanbl/ypoBHH (DOpMHUpPOBAHUS
KOMIIETEHIIMH M 00ecleuyMBarolie JOCTHKEHHE IIJIaHUPYEMBIX pe3yJbTaTOB OCBOEHUS
o0Opa3oBaTenbHOI MporpaMmMsl B 1ejaoM. IlepeueHs komneTeHnid, GopMUPYEMBIX B pE3yJIbTaTe
U3y4YeHHsI TUCIUIUTMHBL, IPUBEICH B Ta0IUIe

Ne | Mupekc Conepxxanue B pe3ynbraTe u3zyueHus: yaeOHON AUCHUTIIMHBI
II | KOMIIET KOMIIETCHIUU oOy4aromuecs: JOIKHbI
EHIIMHI (wu ee yacTH) 3HATh YMETh BJIAJIETh
1 OIIK CIIOCOOHOCTBIO - OCHOBBI BECTH IIOUCK METOJIaMH
11 MIPUMCHSITh COBPEMEHHOM MTPOTYIIEHTOB KYJIbTHBHPOB
COBpEMEHHBIE OMOTEXHOJIOTUH, OMOJIOTUYECKU aHMS KIIETOK
TIPEJICTaBJICHHS 00 TEHHOW U KJIETOYHOM AKTHUBHBIX MHUKPOOPTaH!




OCHOBax WHXEHEpUHU BEIIIECTB, 3MOB U
OMOTEXHOJIOTHYECKUX - COBPEMCHHBIC KYJIbTUBHPOBATh B | PAcTCHUU B
¥ OMOMEIMIIMHCKUX npeCcTaBICHUs 00 71a00paTOpHBIX U | 1a0OPaTOPHEI
IIPOU3BOJICTB, TEHHOM OCHOBAax MOJIYIIPOMBIIIICHH | X YCJIOBHSX,
WHXCHEPUH, OMOTEXHOJIOTHU U BIX YCIIOBHSIX METOJaMH
HAaHOOMOTEXHOJIOTUH, | TCHHOH MH)KCHEPHH, | MUKPOOPTaHU3MBI- | IPOMBIILICH
MOJICKYJISIPHOTO HAaHOOHMOTEXHOJIOTUH POIYIEHTHI HOI'0
MOJICJTUPOBAHUS , MOJICKYJISIPHOT'O KYJIbTUBHPOB
MOJICTTUPOBAHUS aHus
MHUKPOOPTraHu
3MOB
ITK-5 TOTOBHOCTBIO OCHOBBI HCIIOJIB30BaTh HaBBIKAMH
HCIIOJIb30BaTh JIOKYMEHTAIUH TI0 HOPMATUBHBIC OIICHKU
HOPMAaTUBHBIC OpraHHu3aIuu | JOKYMEHTBI, O0nobe30IacH
JIOKYMEHTHI, TEXHHKE OTIPEICTISIONIUE OCTH
OTIpEICIISIONINE 0€30I1acHOCTH OpTaHHU3AIHI0 U MIPOJYKTOB
OpTraHH3AIHIO0 U OHMOTEXHOJIOTHYECKHI TEXHHUKY OMOTEXHOJIOT
TEXHUKY X paboT; OCHOBHBIE 0e30IMacHOCTH MYECKUX U
Oe3omacHocTH padoT, KPUTEPUU OLICHKU paboT; OLICHUBATh | OMOMEIUITIH
CIIOCOOHOCTBIO 0100€e30I1aCHOCTH 06100€30I1aCHOCTD CKHUX
OIICHUBATh POYKTOB MIPOJYKTOB IPOU3BOJICTB
01100€3011aCHOCTD OHMOTEXHOJIOTUYECKH | OMOTEXHOJIOTUYECK
MIPOYKTOB XU UX U
OMOTEXHOJIOTHYECKHX OHMOMETUIIMHCKHIX OMOMEIUIIMHCKUX
1 OMOMEIUITMHCKUX IPOU3BOJICTB IPOU3BOJICTB
IIPOU3BOJICTB

2. CTpyKTYpa M coiep:KaHue M CHHIIJIMHbI
2.1 PacnipeaesieHre TPY10eMKOCTH JUCHHUILIMHBI 10 BHAaM padoT
OO6mass Tpyno€MKOCTh AUCHMILIMHBI COCTaBIseT 2 3auéTHble enuHulbl (72 4vaca), UX

pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B Ta0IHIIE

Buz yue6Hoi paboTh Bceero | Cemectpsl
(dacer)
qyacoB | 8
KonTakTHas padora, B TOM 4nce: =
AyauTopHbIe 3aHATHS (BCEro) 26 26 -
3aHsATHS JEKIMOHHOTO THIa 10 10 -
3aHATUS CEMUHAPCKOro TUIA (CeMUHApbI, IPaKTUYeCKue 3auATus) | 14 14 -
JlaGopaTopHbIe 3aHATHS - — -
HNnas koHTaKkTHas padora:
KonTpons camocrositensHoi pabotsl (KCP) 2 2 -
[Tpomexxyrounas arrecrauus (MKP) 0,2 0,2 -
CamocrosiTesabHast padboTa, B TOM 4HCJIe
Kypcosas paboma - - -
IIpopabomxka yuebHnozo (meopemuueckoco) mamepuana 6 6 -
Buvinonnenue unousudyanvhvix 3a0anuti (no02omosxka coodwerull, 10 10 ]
npezenmayuii)




Peghepam - - -

[ToaroToBka K TEKyHieMy KOHTPOJIIO 298 | 298 |-

KonTpoJn:

[ToaroroBka K ’K3aMeHy - -

O01mas Tpy10eMKOCTh yac. 72 72 -
B TOM YHCJIe KOHTaKTHas padora | 26,2 | 26,2 -
3ad4. el. 2 2

2.2 CTpyKTYypa IMCHUIUIMHBI:

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

KonnuecTBo 4acos
Bneayn
Ne | HaumeHoBaHue pa3iesion AyauropHas pa6oTa MTOpHA
Bcero s
pabora
JI 113 JIP CPC
Paznen 1. buorexHnonorus
1 -COUYeTaHue OMOJIOTHYECKHUX n|4g 9 59
WH)XXEHEpHBIX HayK. buorexnomorus u | ' '
OMOPKOHOMHKA
2 Paznen 2. OcHoserl | 16 2 4 10
OMOTEXHOJOTHYECKOTO ITPOU3BOJICTBA
Pasznen 3. Mukpob6uonorudeckoe | 16
3 | Ipou3BOACTBO Oe€lKOB, (EPMEHTOB U 2 4 10
OMOJIOTMYECKH aKTHBHBIX BEIICCTB
Paznen 4. CoBpemennbie Metons! | 14
4 CO3aHUS TIPOMBIIUICHHBIX IITAMMOB — 9 2 10
MPOIYIIEHTOB. MPUMEHCHHE METOJIOB
TeHHOW WH)XEHEPUH B OMOTEXHOJIOTUU
5 Paznen 5. buorexHonorus pacrenuil u | 14 9 2 10
JKHUBOTHBIX
6 Pazmen 6. OG630p  mpoiaeHHOTO | 2 2
MaTepuaia v MpoBeJeHUE 3aueTa
Hmoezo no oucyunaume: 10 14 - 458
JI-nexuuu, 113 mpakTudeckue (CEMUHAPCKUE) 3aHATHUS
2.3 Coaepxxanue pa3aesoB (TeM) THCHHUIJIMHBI:
2.3.1 3aHsATHSA JJEKIMOHHOTO THIIA.
Ne Dopma
HanmeHoBaHHE |-
hasena (Tembl) Coneprxanue pa3aena (TeMbl) FEKYIIETO
KOHTPOJISI
12 3 4
1 |Pa3nen 1.|buotexnonorus. Onpenenenue noustus. OCHOBHBIE 3a]a4H. YcTHBIT
buorexnonorus |buotexHoaorus 1 MeIUIMHA. OIpocC
-CoUYeTaHue BHOTEXHOJIOTHS U CEIBbCKOE XO3SMCTBO.
OMOJIOTrMYeCKHX | BHOTEXHOIOTHS ¥ MUIIEBast MPOMBINUICHHOCTD.




U HWHKCHCPHBIX

buoTtexHonmorus u XuMudecKas MNPOMBIIIJICHHOCTD.

HayK. TexHudeckas OMO3HEpreTUKa.
buorexnonorus | buoreoTrexHonorusl.
u OKonoruyeckass OMOTEXHOIOTHSL.
O6uookoHoMuKa ([lepceKTHBBl  UCIONB30BaHUS ~ MHKPOOMOJIIOTUYECKUX  METOJIOB
OUYUCTKH OKPYXKAIOIIEH CPEIbI.
brokoHBEpCHs OTXO10B.
Paznen 2.|OcHoBHasi ~cxeMa U KOMIIOHEHTbl  OMOTEXHOJOTHYeCKOro|Y CTHBIN
OCHOBBI MIPOU3BOJICTBA. orpoc,
ouorexnosorny |OCOOEHHOCTH OMOTEXHOIOIUYECKUX MporeccoB. TloxpasaencHue no|Konnoks
€CKOro HPH3HAKY LIE/IEBOTO NPOJYKTA. HyM
nmpousBojcTBa |buonmormyeckuit  areHT.  MHKpOOpraHusmsl  —  IPOAYLICHTBI
OMOJIOTUYECKH aKTUBHBIX BEIIECTB B OMOTEXHOJIOTHH.
@depMmeHTanysA, WIA  KyJIbTUBUPOBAHME — OCHOBHas  CTaausd
OMOTEXHOJIOIMUYECKOTO IPOU3BOCTBA.
Beienenue, ouncTka ¥ HOArOoTOBKA TOBAPHBIX (hOPM IpenapaTos.
OcHOBHbIE IPUHLIUIIBI MUKPOOHOIOTMUECKON TEXHOJIOTUH.
bruorexHonornueckue IMpoLecchl W ammnaparbl MEPUOAUYECKOro H
HENPEPBIBHOIO KYJIBTUBUPOBAHUS.
Muxkpobuonoruyeckas TpaHchopMaiusi OpraHndecKUX COEeTUHEHUH.
Muxkpobuonorudeckas TpaHcQOpMaLUs YrieBOIOB.
Metanorennble Oaktepun. OOmmias xapakTepucThka. MeTaboau3m
METaHOTE€HHBIX OaKTepuil.
TexHonorust mpou3BojacTBAa Ouoraza. MukpoOHBIE COOOIIECTBa,
Y4acTBYIOLIME B IIPOLIECCE NPOU3BOJACTBA METAHA.
Paszpnen 3.|TexHnonorus IIPOU3BOJCTBA KOPMOBOT'O Oenka|Y cTHBIN
Mukpo61o10ru |[MUKPOOHOIOIrHYECKMMH METOAMHU. orpoc
4ecKoe [TpuHuMNIMaIbHAs TEXHOJOTMYECKasi cXeMa IPOU3BOJCTBA KOPMOBOU
IPOU3BOJCTBO |0roMacchl. ChIpbe /171sl IPOU3BOACTBa KOPMOBOI'0O OelKa.
O€eIKOoB, TexHomorus IIPOU3BOJCTBA KOPMOBOH O6roMaccsl Ha
(bepMeHTOB M |yIJIEBOJIOPOIHOM CBIPhE.
ouonornuecku |[lomydeHre KOpMOBOro MUKPOOHOTO O€jIKa Ha HU3IIKX CIIUPTaXx.
AKTUBHBIX TexHoNOrMsI TPOM3BOJCTBA KOPMOBOTrO Oeflka Ha THAPOIM3aTax
BELIECTB PacTUTEIBHOTO ChIPbSL.

TexHoMOorHs MPOU3BOJICTBA MUKPOOHBIX JIUTTUOB.

[lepcniekTUBBI HCTOJB30BAaHUS METAHOTPO(PHBIX U  BOJOPOJHBIX
OakTepuil B KauecTBe MPOIYIIEHTOB KOPMOBOTO OemKa.
buorexnonornyeckne METO/IbI oborareHust
pacteHueBojcTBa OenkoM. TBeprodazHas hepMeHTALIHS.
[TepcnexkTuBBI MPOM3BOICTBA MUIIEBOTO Oenka. [IpoaymenTsl. Coiphe.
MukpoOnoIoruyecKkoe MPoru3BOICTBO AHTUOMOTHUKOB. [IpoayIIeHTHI.
TexHon0rus NOJIy4eHUsE KOPMOBOTO TETPALIMKIINHA.

OTXO00B

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

MuxkpoOunosornyeckoe Mporu3BOCTBO BUTAMUHOB.
Muxkpobuonoruueckoe MPOU3BOACTBO BUTaMHMHOB B2 u BIl2.
Hcnonp30BaHue B MEIUIIMHE U C/X.

Mukpobrosoruueckoe Mponu3BoICTBO KAPOTHHOB.

[Tpon3BOICTBO MUKPOOHBIX MOJIMCAXAPUIOB.

[Tonyuenus: 6akTepHUaIbHBIX SHTOMOIIATOT€HHBIX OMOIPENapaToB.
TexHoJI0THsI MOJTy4eHHs] TPUOHBIX YHTOMONATOT€HHBIX MPENapaToB.




TexHOJIOTHs I0JyYEHUs BUPYCHBIX SJHTOMOIIATOI€HHBIX [IPEnapaToB

Paznen 4.|Co3nague MUKPOOHBIX IITAMMOB-TIPOTYLIEHTOB MeTonaMH|Y CTHBIH
CoBpe-MCHHbIC |TCHCTHYECKON HHXEHepUU. DEPMEHTBI, HCIIONB3YEeMBIC ISl CO3IAHUS | orrpoc
METO/bI CO-|pEKOMOMHAHTHBIX MOJIEKYIL.
371aHuUs HNcrounukn JIHK 1 knoHupoBanus. Meroasl  IOy4eHUs
MIPOMBILI- WHJUBUIyaJIbHBIX T€HOB.
JIEHHBIX Metoast Boccoenunenus ¢pparmernTos JJHK.
ITaMMOB —|Bektopubie Mosekynbl  JIHK. bakrepuanbhbie mnasmunabl.  R-
MPOAYLIEHTOB.  [MJIa3MUJIbI KaK BEKTOPBI.
npu-menenue |Knerounas wumHxenepus. Bo3MOXHOCTH cO3laHUST  MHKPOOHBIX
METO/IOB ITaMMOB-TIPOJIYLEHTOB CIIMSIHUEM IPOTOILIACTOB.
TE€HHOMN NmMmoOunn3oBaHHbIE CUCTEMBI. Onpenenenue MOHSATHSL.
umwkenepun  B([IpeumyiiecTBa UCIOIB30BaHUS B IPOMBIIIUIEHHOM ITPOU3BO/ICTBE.
o6uorexnonoruu |Hocurenu ans ummoOuIn3anuu GepMEeHTOB U KIIETOK.
MeTo 161 UMMOOUTU3AITUU (EPMEHTOB M KJIETOK.
NmMmoOunu3oBanHble  KieTkd.  lMcmonp3oBaHme B CHHTE3€
OMOJIOTUYECKH AaKTUBHBIX BEIIECTB MU CHUCTEMax OHOJOTUYECKOU
ounctku. [IpeumyiecTBa Mo CpPaBHEHHIO C WMMOOMIN30BAaHHBIMU
dbepMeHTaMu.
[Tpou3BOJACTBO TIIOKO30-(PPYKTO3HBIX CHUPOMOB M (PYKTO3BI C
MTOMOIIbI0 UMMOOMIIN30BAaHHBIX CUCTEM.
NMMOOUIN30BaHHBIE CUCTEMBI B IMPOU3BOJCTBE L-aMHHOKHCIOT U
OpPraHUYECKUX KHUCIIOT.
Hcnonp30oBaHWe HMMMOOWMIM30BAaHHBIX CHUCTEM B TPOU3BOJCTBE
MOJIYCUHTETUYECKUX aHTUOUOTHKOB.
Hcnonp3oBaHne UMMOOWIM3OBAaHHBIX  CHCTEM B MEAHIIMHE.
HNmmyHODEepMEHTHBIN aHATIH3.
Hcnonp3oBaHne UMMOOWIM30BAHHBIX CHCTEM JJIsi AHAIUTUYECKUX
ueneit. [lonstue o 6monerexiuu. Coznanrne OMOIaTINKOB.
[ToHsiTHE O CBEpPXCUHTE3€ META0OIUTOB, MUKPOOHOM KIETKOH.
[Tonyuenue CTEPOUIHBIX TOPMOHOB c MTOMOIIBIO
MuKpoOuonoruueckoit Tpanchopmanuu. IlpenmymiectBa mepen
XUMHUYECKUM CHHTE30M
Paznen 5.|PactuTenbHas KIETKa Kak OOBEKT OMOTEXHOJOrHH. MeToas!|Y CTHBII
buorexHonorus [KyabTUBUPOBAHUS PACTUTEIHHBIX KIIETOK. orpoc
pacTeHui u|cnonb30BaHue CYCIEH3UOHHBIX KYJIbTYp PACTUTEIBHBIX KIETOK IS
KUBOTHBIX MOJTy4eHUsI OMOJIOTMYECKH aKTUBHBIX BEIIECTB.

I'eneTnyeckass HMHXEHEpPUS PACTUTEIBHBIX KJIETOK. BekTopbl
TEHETUYECKOM KOHCTPYUPOBAHUU TPAHCTCHHBIX PACTEHUM.
[TpoTomnacTel pacTUTENBHBIX KIETOK KaK OOBEKT OHMOIOTHYECKOTO
KoHCTpyupoBaHus. [lonyuenue mpoToriacTos.

['uOpuan3anusi coMaTHUECKUX KIETOK pacTeHui. [lepcrekTuBeL.
KnonanbHO€ MuKpopasmMHoxkeHue pacteHuid. Merozsl. Llenu.
[Tomyuenue  Oe3BUpPYCHBIX  (OpPM  pacTeHHii C  MOMOIIBIO
MHUKPOKJIOHATHHOTO Pa3MHOKEHHSI.

[IpuMepsl ony4YeHUs: U UCTIBITAHUSI TPAHCTEHHBIX PACTEHUH.
Bo3moxkHocTn  TpaHchopMmamu  KJIETOK JKMBOTHBIX  METOJIaMHU
reHeTU4YecKor nHxkeHepuu. [lepcreKTUBBI reHOTepanuu.
Comarnueckast THOpUIN3aHsI )KUBOTHBIX KJIETOK.

['uOpumoMbl — TPOAYIEHTH MOHOKJIOHAIBHBIX AHTUTEN. METObI
MOJTYYCHUS] THOPUIIOM.

Co3aHne TPAaHCTEHHBIX JKUBOTHBIX MPSIMOW MHKPOMHBEKITHEH

B




JYKCPOAHOI'0 TCHCTUYCCKOTO MaTCpuraia B 3apOAbIIICBYIO KIICTKY.
HepCHeKTI/IBLI CO3aaHUA U UCITIO0JIB30BaHUA TPAHCTCHHBIX ) XMBOTHBIX.
3M6pI/IOHaJIBHBIe CTBOJIOBBIC KJIETKHM KaK OCHOBA KJIETOYHOM TCpaIrnmn

2.3.2IIpakTH4yecKue (CeMUHAPCKHE) 3aHATHUS

Ne | HammeHnoBaHue HaumeHOBaHUE CEMHMHAPCKUX dopma
n/n | Paznena (Tembl) 3aHATHH TEeKyLIero
KOHTPOJIfA
3anusmue 1. Tlogbop ¥ celeKnus ITaMMOB-
MpoayLeHTOB B OuorexHosjoruu. Ilonsrue o
TEXHOJIOTUYHOCTH nramma.
NuayunpoBaHHBIA MyTareHe3 U CTYNEHYAThIN
OoTOOp Kak METOJ CO3/IaHus IITamMMa-
Paznen 2. Octopp | LPOAYHEHTE.
1 51O TEX HOLOMICCKOID Coznanue MHUKPOOHBIX LITaMMOB- KomnokBuym
MPOAYLIEHTOB METOIaMU reaeTuaeckor | Nel Ne2
MIPOU3BOJICTBA
nmkeHepun. GepMeHTHI, UCTIONb3yeMbIe IS
CO3/1aHUS PEKOMOUHAHTHBIX MOJIEKYJ
3ansamue 2. OcHoOBHBIE CTaJuu
OMOTEXHOJIOTHYECKOTO POU3BOICTBA.
[TonroToBka mraMMa-ipoylieHTa U CHIPbS B
OHOTEXHOJIOTHYECKOM MPOU3BOJICTBE.
Paznen 3. | 3anamue 3. MuxpoOHOE MPOU3BOJCTBO
MuxkpoOuonoruyeckoe OENKOB, CBS3b C OMOPKOHOMHKOM.

2 MIPOU3BOJICTBO OenkoB, | 3auamue 4. MukpobHoe npou3BoACTBO | KomtokBuym
(hepMeHTOB U | (hepMEHTOB, CBS3b C OMOIKOHOMUKOM No3 No4
OMOJIOTMYECKH  aKTUBHBIX
BEIIECTB
Pasnen 4. CoBpemenHsle | 3auamue 5. VIHnynMpoBaHHBIA MyTareHes u
METObI CO3JIaHUs | CTYNEHYaThli OTOOp Kak MeETOJ CO3JaHus

. MPOMBIIIICHHBIX IITAMMOB | IITaMMa-TIPOAYIICHTA. KoIoKBiyM
— npoayueHToB. | [lomyuenune MHUKPOOPTaHU3MOB ~ | N\os
IpUMEHEHHE METO/IOB | TIPOJIYIIEHTOB MHCYJIUHA MeTOIaMHU
TeHHOM  WMHXEHEepPUH B | TEHETHUECKOW MH)KEHEpHUH.

OMOTEXHOJIOTHHI
3auamue 6. KynpTuBUpOBaHHE  KIIETOK
4 Pasgen 5. buorexHosorus | BBICHIMX KUBOTHBIX. Hcnons3zoBanue | KomokBuym
pacTeHUid U KUBOTHBIX KYJIbTYp YKUBOTHBIX KIIETOK B | Ne6
OMOTEXHOJIOTHH.
Pa3znen 6. 00630p | 3anamue 7 OG30p MpoiiieHHOTO MaTepHuaia KomIoKke
) MIPOHJICHHOIO MaTepuaia u No7 M

ITPOBCACHUC 3a49CTa

2.3.3 JIaGopaTopHbIe 3aHATHS.
JIaGopaTopHbIe 3aHATHS — HE TPETYCMOTPEHBI

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

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneyeHHs JAJIs1 CAMOCTOSATEILHOH padoThI
o0yyaromuxcs Mo JMCHUIIHHE (MOIYJII0)




[TepeueHs y4eOHO-METOAMYECKOTO OOECTICUCHUs] AUCIUILTUHBI TI0

Ne Buxg CPC BBITIOJTHCHUIO CAMOCTOSITEIIbHON PabOThI

1 2 3
Iloxroroska kK | CTO 4.2-07-2012 Cucrema MeHemxMeHTa kKaudecTBa. OOrrue
YCTHOMY orpocy, | TpeOOBaHUS K TOCTPOCHHUIO, H3JIOKEHUI0 U O(pOPMIICHUIO
KOJUIOKBUYMY, JIOKyMEHTOB y4eOHO# JnesTenbHOCTH. — [lepew3ganme. —

Hanrcanuto pepepara | Kpacnosipck: COVY, 2014. — 60 c.

MHUKPOOHOJIOTHM ¥ OMOTEXHOJIOTHHU. TMPOTOKOA Ne 21
utons 2017 r

Meroaudeckue yKazaHWs 10 OpPTraHW3alldd CaMOCTOSTEIHHOU
paboTBl  CTYJIEHTOB, YTBEpP)KIEHHbIE Kadenpoil TEeHETHKH,
« 26 »

Y4eOHO-METOIUYECKNE MaTepUasbl JUIsl CaMOCTOSITENIbHOM PabOThl 00yYaroIUXCs U3
Yyyuciaa WHBAIKMIAOB M JIMIl C OrPAaHUMYEHHBIMM BO3MOXKHOCTAMHU 310poBbsi (OB3) wmoryr
NpeaoCTaBIATLECA B Q)opMax, AAlITUPOBAHHBIX K OTPaHUYCHHUAM HUX 3J0OPOBbA U BOCIPHATUA

uHpopMmanuu:

Jns muu ¢ HapyleHussMU 3pEHHUS:

— B IIEYaTHOU

¢dbopMe yBeMYeHHBIM HMIPUGTOM,

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

— B IeYaTHOH

dopme,

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

— B IIEYaTHOU

hopwme,

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

o0yyJaroumxcsi.

3. O0pa3oBaTesibHbIE TEXHOJOTHH.
[Tpu peanuzanuu y4eOHOIl pabOTHI O OCBOCHHIO Kypca "BBeneHne B OMOTEXHOIOTHIO"
HCIIOJIb3YIOTCSl COBPEMEHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU:

° I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaHI/IOHHI)IC TEXHOJIOI'UH,
® [IPOEKTHBIE METOJIbI OOYUEHNS;
® lCCJeI0BaTEeNIbCKUE METO/Ibl B O0yUEHUU;
e npoOieMHOe o0yueHue
Cemectp | Bun Hcnonb3yeMble HHTEPAKTUBHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHI Konny
3aHATUA €CTBO
(JI, JIP, JacoB
I13)
7 113 paboTta B MaJbIX TPYIIAax C MEIbI0 OOCYXJICHHS OTBETOB Ha | 6

MPEUIOKEHHBIE Ui CAaMOCTOSATENBbHOM pabOThl BOMPOCHI MO TEME
3aHATHSL.

KOHTPOJIMPYEMBbIE MTPEroiaBaTesIeM TUCKYCCUH 110 TEMaM:

1. o6opynoBaHre MUKpPOOHOIOTHYECKUX TPOU3BOICTB.

2. IpOM3BOJICTBO U MMPUMEHEHHE KOMOBOT'0 OelKa.

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

4. Ouompenaparhbl I MEepepabOTKU OTXOJ0B M OYHUCTKH CTOYHBIX
BOJ.




5.

NpOU3BOACTBA HW TCXHOJIOTHMH, MCIIOJB3YIONUC CHHUPTOBOC

OpoXXeHHeE.
MOJArOTOBKA  CTyAeHTaMu  pedeparoB HW  MYJIbTUMEIUHHBIX
MIPE3CHTAIHH 1T0 TEMaM:

AykcTpoHBIE W PETyJIATOpPHBIE MYTaHTHI W buocuHTE3
AHTHOHMOTHKOB

AdpoOHas OYMCTKA CTOYHBIX BOJT

AspoOHBIE METOJBl OYHMCTKH IPOMBIIIUICHHBIX M OBITOBBIX
CTOKOB

bakTepuanpHOE  BBHIICIIAYMBAHWE METAUIOB W3 pyad U
KOHIIEHTPATOB

Bbro6e30macHOCTE B OMOTEXHOJIOTHH

buoreorexnonorus.

buorepournm bt

buonerpanaius KCeHOOMOTHKOB.

BuonHCEeKTHLIM BT

buonoruueckue ynoOpeHus

buosirtoMHUHECEHTHBIM MUKPOAHAIIN3

buomeranorenes: HayuHble OCHOBBI, HH)KEHEPHAS peann3alus
npoiiecca

buocunre3 pepmenToB. DepMEeHTHBIE CEHCOPHI
buorexHonornueckue METOJbI MOHHTOPHHTA OKpYKarouei
Cpebl.

buorexHonorudeckoe nojayuyeHne aMUHOKHUCIIOT
buoTtexHonOrHs 3aUTH OKPYXKAIOIICH Cpeibl.

buorexHoIOrug ¥ MeIUIIMHA.

brorexHoorus u nuiieBas MPOMBIILICHHOCTb.
buoTexHOJIOrHs U CEIIBCKOE XO3SMCTBO.

broTrexHoorus ¥ XuMuYeCcKasi MPOMBIIICHHOCTb.
BuoTexHOJIOrHS U3BJICUECHHS MOJIE3HBIX BEIESCTB U3 OTXOH0B.
buotexHonorus nmony4deHus 6enka OJHOKIETOUHBIX.
buorexHoMOrHs MOMYYEHUsT DKCTPALCIUTIONAPHBIX YTJIEBOJIOB.
buoTtexHonornueckue MUKPOUYHUIIBL.

I'ennas Tepanus cerogHs U 3aBTpa.

JlerpanatuBHble MIa3MHUIbI U OHONOTHYECKas JAerpajarus
KCEHOOMOTUKOB

NMMoOunM30BaHHbIE (EpMEHTHl B MEIUIIMHE, B TOHKOM
OpPraHWYeCKOM CHHTE€3€¢ U B MOHUTOPUHIE TOKCHUYECKHX
BCIICCTB.

WNnxenepHast SH3UMOJIOTHUS: 33]]a41 U BO3MOKHOCTH
KnonunpoBaHue MO3BOHOYHBIX: YCIIEXH U MTPOOIEMBI.

MeTopl co3/1aHusI TTOTYCHHTETUYECKUX aHTUOMOTHUKOB.
MuKpOoKIOHAIbHOE Pa3MHOKEHHE PACTeHUN

OCHOBHBIE TIPOJAYKTHI ¥  TIPOIECCHI, OCHOBAaHHBIE Ha
OMOTEXHOJIOTHHU.

OcHOBHBIE CTaIMH OMOTEXHOIOTUYECKOTO MpoIecca
[lepcrieKTHBBI BBEACHUS MHKPOOPTAaHHU3MOB B MOMYJISIIUU
KYJIbTHBHPYEMBIX KJICTOK.

[TomydyeHne ¥ TEPCIEKTUBBI HCIONIH30BAHMS TPAHCTEHHBIX
pacTeHui.

[TomyueHnue ¥ mpuMEHEHNE OPraHUIECKIX KUCTIOT

[Tosryuenue, crnocoObl KyJIbTUBUPOBAHHS W HCMOJIb30BAaHUE




W30JIMPOBAHHBIX MPOTOILIACTOB.

— IlpombIieHHBIE TIPOIIECCHI HA OCHOBE WMMOOMIM30BAaHHBIX
bepMeHTOB

— PassutHne Onorexnonoruu B Poccuu

— Pa3BuTHe OnorexHomIOTHM 32 pyOeKOM

— TexHuueckast OMO’HEPreTHKA.

—  Tumnbl OHOTEXHOJIOTHYCCKUX areHTOB

— Tpancrennsie  KMBOTHBIE W pacTeHUS B  IHUIICBOM
MPOMBIIUIEHHOCTH

— DKoJIorHYecKast OMOTEXHOJIOTHS

Hroro 6

Jns Ui ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBbS MPEIYCMOTPEHA OpraHU3alUs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OneHO4YHbIE CPEACTBA VISl TEKYIEr0 KOHTPOJIS YCIIeBA€MOCTH U IIPOMEKYTOYHOM
aTTecTaluu.

4.1DoH 01IEHOYHBIX CPEICTB /Il IPOBEIeHUsI TEKYIEro KOHTPOJIA.

Texyiuit KOHTPOIIb yCIIEBAEMOCTH IMPOBOJUTCS (PPOHTAIBHO HA Ka)XJAOM 3aHSATUU IS
OTpEeIeTICHUsI TEOPETUYECKON MOJATOTOBKH K MPAKTHUYECKUM paboTaMm B BHJI€ YCTHOT'O OMPOCa,
KOTOPBI OIEHUBAETCS MO MATUOAITFHON IIKalle, a TAaKXKe C MOMOIIbIO JOKIAJA0B CTYACHTOB C
MYJIbTUMEIMMHBIMH MPE3CHTAIUSIMU U KOJUIOKBUYMOB.

Ilepeyennb BONPOCOB /1JIS YCTHOTO KOHTPOJISAA 3HAHMUI CTY1€HTOB:
Tema 1: buorexHoJoruss -coyeTaHue OHOJOIMYECKHX W  HMHKEHEPHBIX HayK.
BuorexHonorus 1 6M0IKOHOMHKA
Bomnpocs! 11 noAroTOBKH:
1. buorexnomnorus. Onpenenenue nouatus. OCHOBHbIE 3a/1a4H.

buorexnonorusa u MeauIMHa.

BroTexHOIOrHs U CENIBCKOE XO3HMCTBO.
buoTtexHonorus u nuieBast NPOMBIIIIEHHOCTD.
buorexHonorus u XumMudeckasi IpOMBIIUIEHHOCTb.
TexHnuueckas OMO’HEPreTUKA.
Bbroreorexnoiorus.

Okonoruueckass OMOTEXHOIOTHS.

©ooN R

[TepcniekTHBBI UCTIONB30BAHUS MUKPOOMOJIOTMUECKHX METOJIOB OUYHMCTKH OKPYKArOIIeH
Cpepbl.

10. bBuokoHBepcHs OTXOJIOB.
Tema 2. OcHOBBI OMOTEXHOJIOTHYECKOI0 POU3BOACTBA
Bomnpocs! 1151 TOATrOTOBKHU:

1. OcHoBHas cxeMa M KOMIIOHEHThI OMOTEXHOJIOTHYECKOTO ITPOU3BOICTBA

2. buonormveckuit areHT. MHKPOOPTaHU3MBI — TPOIYIEHTHI OUOJOTUYCCKH aKTHUBHBIX
BEIIIECTB B OMOTEXHOJIOTHH.

3. ®epmeHTanWs, WIM KyJIbTHBHPOBAaHHUE — OCHOBHAS CTajus OHOTEXHOJOTHYECKOTO
MPOU3BO/ICTBA.
4. Belgenenne, 0OYUCTKA U TOATOTOBKA TOBAPHBIX (hOpM OHOTIpenaparosB.

o

OCHOBHBIE TPUHIUITBI MUKPOOHOJIOTHUECKONW TEXHOJIOTHH.

6. buorexHOoNOrMuYeckwe TPOLECCHl W ammapaThl TMEPHOAMYECKOTO0 M  HEMPEePBIBHOTO
KYJIbTUBUPOBaHHUS.

7. Mukpobuonoruueckas TpaHcpopmarus OpraHNYECKHUX COETMHEHUM.

Muxkpobuonorndeckas Tpanchopmalus yrieBoa10B.




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.

MuxkpoOuosnornueckoe mNpou3BoACTBO BUTamMuHOB B2 u Bl2. Hcnonb3oBanue B
MEUIUHE 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.

NMMOOMIM30BaHHBIE CUCTEMbl B TMPOU3BOACTBE L-aMMHOKHCIOT U OpPraHMYECKUX
KHCJIOT.

Hcnonp3oBaHne WMMOOWIM3OBAaHHBIX CHCTEM B IPOU3BOJACTBE IMOJIYCHHTETUYECKUX
AHTUOMOTHKOB.

Hcnonp3oBaHWe HMMMOOWIM30BAHHBIX CHCTeM B MeaunuHe. MmyHobepMeHTHBIH
aHaJIN3.

Hcnonp30BaHne MMMOOMIN30BAHHBIX CHUCTEM Ui aHaluTHdeckux Iened. [lonstue o
ouonerexuu. [IpuHIMIBI cO31aHNsT OMOAATYUKOB.

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

[TorydeHue CTEPOUTHBIX TOPMOHOB € TMTOMOIIBI0 MUKPOOHUOJIOTUYECKON TpaHCHOpMAITHH.
[IpeumytiecTBa nepen XMMHUYECKUM CUHTE30M

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

1.

2.

No o

©

10.
11.
12.

13.
14.

PacturenbHas KieTKa Kak OOBEKT OHOTEXHOJIOTMH. MeToabl KyJbTUBHPOBAHUS
PaCTUTEIBHBIX KJIETOK.

Hcnonp30BaHNE CYCIEH3MOHHBIX KYJIBTYp PACTUTEIbHBIX KIETOK JUI IOJY4EHHUS
OMOJOTrNYECKH aKTUBHBIX BEILIECTB.

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

[TpoTomiacTsl pacTUTENbHBIX KJIETOK KaK OOBEKT OMOJIOrMYECKOro KOHCTPYHMPOBAHMSL.
ITomy4yenue npoTomIacToB.

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

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

[Tprmeps! osTy4eHNs U UCTIBITAHUS TPAHCTEHHBIX PACTEHUM.

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

ComaTnueckasi THOpUIN3aIs )KUBOTHBIX KJIETOK.

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

[TepcrieKTUBBI CO3AaHUS U UCTIOIB30BAHUS TPAHCTE€HHBIX KUBOTHBIX.

OMOpHOHATIbHBIE CTBOJIOBBIE KJIETKH KaK OCHOBA KIJIETOYHOM Teparuu

Kpurepun onenkn
OneHka «OTIMYHO» / «3auTeHO». OTBETHl Ha IOCTABJIEHHBIE BONPOCHI M3JIAaratoTcs JIOTHYHO,
MOCJEI0BATEIbHO U HE TpeOYIOT JIONMOJHUTENbHBIX MosicHeHuid. IloiaHo packpeiBaroTCs



MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY SIBICHUSAMH M cOObITUAMU. JlematoTcss 000CHOBaHHbBIE
BBIBOJIbI. COOJIIOIAt0TCS HOPMBI JIMTEPATYPHOU pedn

Onenka «xopouo» / «3auTteHo». OTBeThl Ha MOCTaBJIEHHBIE BOMPOCHI H3JIAraroTCs
CHUCTEMAaTU3UPOBAHO M MOCIEAOBATENIbHO. Marepuan wu3imaraeTcss YBEPEHHO. PackpbITsl
MPUYMHHO-CJIEICTBEHHBIE CBSA3H MEXKIY SBICHUSMU M COOBITHSMH. J[eMOHCTpUpYeTCs yMeHue
AHAJIM3UPOBATh MaTepuall, OJHAKO HE BCE BBIBOJABI HOCAT ApPryMEHTHUPOBAHHBIA W
Joka3aTenbHbIi XapakTep. Co001al0TCs HOPMBI JTUTEPATypHOU peyn.

OrneHKa «yIOBJIETBOPUTEILHOY» / «3auTeHO». JlomycKaroTcs HapyIIeHHUs B TOCJIEA0BATEIbHOCTH
n3JI0KeHUs. HemonHo packpbIBarOTCS NPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY SBICHUSAMU U
coObITUSIMU. J[EMOHCTPUPYIOTCS IIOBEPXHOCTHBIE 3HAHUS BOIPOCA, C TPYAOM pELIArOTCS
KOHKpeTHblE 3anauu. Mmerorcs 3aTpyaHeHus ¢ BbIBoJaMHU. JlONMyCKarOTCs HapyLIEHHs HOPM
JUTEPaTYpPHOU peyH.

OueHka «HEyTOBIETBOPUTEIHLHOY» / «HE 3auyTeHO». MaTepuan u3jaraercsi Hernocjaea0BaTelbHO,
COMBYMBO, HE TMPEJCTABISACT OIPEACICHHOW CHUCTEeMbl 3HaHMM 10 gucuuimHe. He
pPacKpbIBAIOTCA MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXAY SBJICHUSIMH U coObitusimu. He
IpPOBOAMTCA aHanu3. BbBoabl oTcyTcTBY!OT. OTBETHl Ha JIONOJHUTENIBHBIE BOIPOCHI
OTCYTCTBYIOT. IMEIOTCSl 3aMETHBIE HAPYLICHUS] HOPM JIMTEPATYPHOU PEUH.

Bomnpocsl K KOJLIOKBUYyMaM

KosutokBuym 1. Tema: OcCHOBBI 0MOTEXHOJIOTHY€CKOr0 NPOU3BOICTBA

Bompocsr:

[ToxGop u cenexmus MTaMMOB-TIPOAYIIEHTOB B OMOTEXHOJIOTHH.

[loHsiTHE O TEXHONOTUMYHOCTH LITAMMA.

WuaynupoBaHHBIA MyTareHe3 M CTyleHYaThlid 0TOOP KaK METO]] CO3[JaHUs IITaMMa-TIPOyIIEHTA.

Coznanue MUKPOOHBIX IITAMMOB-IIPOIYIIEHTOB METOJaMH IT'€HETHYECKONH MHKEHEPHH.

DepMeHTHI, UCTIONB3yeMBbIE /ISl CO3J[aHUs PEKOMOMHAHTHBIX MOJICKYJT

KosutoxkBuym 2. Tema: OCHOBBI 0MOTEXHOJIOTH4€CKOr0 POU3BOICTBA

Bompocsr:

OcHOBHBIE CTaIMH OUOTEXHOJIOTUUECKOTO MPOU3BOJICTRA.

[ToaroroBka mrTamMMa-mpoayleHTa U ChIPbsi B OMOTEXHOJIOTHYECKOM MTPOU3BOICTBE

KomokBuym 3. Tema: MukpoOuosiornyeckoe NpoOM3BOACTBO 0€JIKOB, (pepMEeHTOB H

0MOJIOTHYeCKM AKTHBHBIX BelIECTB

Bomnpocsr:

MukpoOHOe TPOU3BOICTBO OENKOB, CBA3b C OMO3IKOHOMMKOM.

KomsokBuym 4. Tema: MukpoOuosiornyeckoe NpoOM3BOACTBO 0€JIKOB, (pepMEeHTOB H
0MOJIOTHYeCKM AKTHBHBIX BelIECTB

Bomnpocsr:

MukpobHOe POU3BOACTBO (DEPMEHTOB, CBSI3b C OMOIKOHOMUKOIM.

KomsoxkBuym 5. Tema: CoBpemMeHHbIe MeTOAbI CO3JaHMS NMPOMBINUICHHBIX IITAMMOB —

NPOAYUEHTOB. IPMMeHEHUE MeTOA0B reHHOI HHKeHePUH B OMOTEXHOJIOTUHI

Bomnpocsr:

WNuaynupoBaHHBIN MyTareHes U CTyMeHYaThlii OTOOp KaKk METO]I CO3/IaHUs ITAMMAa-TIPOIYIICHTA.

[TonyyeHue MUKpOOPraHU3MOB — MIPOAYLIEHTOB MHCYJIMHA METOAAaMHU T€HETHUYECKON NHKEHEpUHU

KonnokBuym 6. Tema: buorexnosorust pacTeHHil ¥ AKHBOTHBIX

Bomnpocstr:

KynpTuBHpOBaHUE KIIETOK BHICIINX KUBOTHBIX.

Hcnonbp30BaHue KyJIbTYp KUBOTHBIX KJIETOK B OMOTEXHOJIOTHH.

KoanoxkBuym 7.0030p npoiiIecHHOr0 MaTepuasia u NpoBeJeHHue 3a4eTa.

Bormpocsr:

O0630p NpoHaEHHOTO MaTepualia U IPOBEICHNUE 3a4€Ta.



Kputepuu oneHKkn KOJJIOKBHYMA:

- OIICHKA «OTJIMYHO» BBICTABISACTCS, €CIM CTYIACHT JCMOHCTPHPYET BCECTOPOHHEE,
CUCTEMAaTUUYECKOE U ITyOOKOe 3HAaHUE MaTepHala, yMEHHE CBOOOIHO BBITIONHSATEH MPAKTUYCCKUE
3aJlaHUsl yMEeT CBOOOHO JIOTHYECKH, apr'yMEHTHPOBAHHO, YETKO M C)KATO M3JIaraTh OTBETHI Ha
BOTIPOCHI C MCIIOIH30BAHUEM HAYIHON TEPMUHOJIOTHH;

- OLIEHKAa «XOPOIIO» BBICTABISACTCS, €CIIM CTYACHT IPOJSMOHCTPHPOBAI XOPOIIHE
CUCTEeMAaTUUYECKUE 3HAHMS MaTepuana, OTBEThl COJEPKAT HEKOTOPYID HETOYHOCTh WM HE
OTJIMYAIOTCS IOJIHOTOM M3JI0KEHUS;

- OLICHKA «Y/JIOBIETBOPUTEIIBHO» BBICTABISETCS, €CJIM CTYACHT JaeT HEIMOJIHBIE OTBETHI
Ha BOIPOCHI, IOMYCKAaeT HETOYHOCTH B (DOPMYIMPOBKAX;

- OIICHKA «HEYJOBJICTBOPUTEIBLHO» BBICTABJISACTCS, €CJIM CTYJICHT HE IMOATOTOBHUIICS, HE
OTBETHJI HA BOIIPOCHI WJIM OTBETHJI HEMPABUIILHO; MTOKA3all clabble 3HAHUS U JOMYCTHI TPyObIe
OIINOKHU

OneHouHble cpencTBa Ul HMHBAJIMIOB U JIUMI C OrPAHUYEHHBIMH BO3MO>KHOCTSMH
3JI0pOBBSI BRIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3UIECKIX OCOOCHHOCTEH.

— IpU HEOoOXOAMMOCTHM MHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI IPEIOCTABIISIETCS IOTIOTHUTEIIEHOE BPeMs ISl TIOJATOTOBKU OTBETA,

— [IpU IPOBEJICHUH IPOLEIYPbI OLICHUBAHUS PE3YIbTATOB 00yUEHHsI HHBAJINIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPHUBAETCS MCIIOIB30BaHUE TEXHUYECKIX
CpEeCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH /ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS PE3yJIbTAaTOB OOydYeHMsI 10 JAUCLUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa onieHMBaHUs Pe3yJbTaTOB O0y4YeHHs HMHBAJIUAOB M JIUI[ C OrPAaHUYEHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBbSI 110 JTUCHUIUIMHE (MOMYJIO) TPEAyCMAaTPUBACT IPEIOCTABICHHUE
uHpopmanuu B (opMax, aZANTUPOBAHHBIX K OIPAaHMYEHHUSIM HX 3J0pOBbS U BOCIPHUATUSA
uH(popMauu:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ie4yaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist an ¢ HapyHIEHUsIMHU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOT 0 TIOKYMEHTA,

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

4.2 DoHJ 01IEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ arreCcTanmu.
BOl'lpOCbI AJIS MOATOTOBKHU K 3a4Y€Ty

buorexnonorus. OnpeneneHI/Ie rmoHsATHsI. OCHOBHBIC 3agavu
OcHOBHBIC MMPOAYKTHI U MPOLECCChI, OCHOBAHHLIC HAa OMOTEXHOJIOTUH.
buoTrexHonorus u MeauIMHa.

broTexHonOrusa U cenbCcKoe X03SHUCTBO.

ok

buorexnonorus n MmuuiceBasd MPOMBIINIJICHHOCTD.
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BHOTEXHOJIOTHS ¥ XUMHYECKasi TPOMBIIIIICHHOCTb.
TexHuuyeckass OMOPHEPTETHKA.
buoreorexnonorus.

DKojoruueckas OMOTEXHOIOTHS.

.HepCHGKTI/IBBI HCIIOJIb30BaHUA MI/IKpO6I/IOJIOI‘I/I‘ICCKI/IX MCTOA0B OYUCTKH Opr)KaIOH_IGf/’I

Cpelbl

OcHOBHas cxemMa M KOMIIOHEHThl OMOTEXHOJOTMYECKOro Mpou3BoAcTBa. OCOoOEHHOCTH
O6uoTexHoJIornueckux npoueccos. Iloagpazaenenue no npusHaKy 1eaeBOro NpoayKTa.
buonornueckuii areHT. MHUKpOOpraHu3Mbl — MPOIYLEHTHl OHUOJOTMYECKU AKTUBHBIX
BEIIECTB B OMOTEXHOJIOTHH.

[TonGop ¥ cenekuus IMITAMMOB-TIPOJIYLEHTOB B OuorexHonoruu. llouste o
TEXHOJIOTMYHOCTHU LITaMMa.

WupynupoBaHHBIH MyTareHe3 M CTYNEHYaTblii OTOOp Kak METOJ CO3JaHus IITaMMma-
IIPOJYLIEHTA.

Co3nanue MUKpPOOHBIX IITAMMOB-IIPOAYLIEHTOB METOJaMHU T'€HETHUYECKOW HHXKEHEPHH.
@DepMeHTBI, UCTIOIb3yeMbIe IS CO3JJaHUs PEKOMOMHAHTHBIX MOJIEKYI.

Hcrtounuku IHK nis knoHupoBanus. MeTo1bl OJIy4Y€HUS MHAUBUAYAIBHBIX T€HOB.
Mertons! Boccoenunenus pparmentos JTHK.

BexTopnsie monexynsl JIHK. bakrepuanbabie masmuabl. R-muia3muibl Kak BEKTOPBI.
[lomyyeHue MHMKPOOPTaHM3MOB — MPOAYLEHTOB HMHCYJIMHA METOJAaMU T'€HETHYECKOU
WH)KECHEPUH.

Knerounas mmxenepus. Bo3MOXHOCTH cO3JaHMS MUKPOOHBIX IITAMMOB-IIPOJIYLIEHTOB
CIIMSIHMEM ITPOTOIIACTOB.

OcHOBHBIE CTaJI1 OMOTEXHOJOTMUECKOr0 MIPOU3BOJICTBA.

[ToaroroBka mramma-npoAyLeHTa U ChIpbsi B OMOTEXHOJIOIMYECKOM IPOU3BO/ICTBE.

®epMeHTaIUs, WUIU KyJIbTUBUPOBAHHWE — OCHOBHAs CTagusi OHMOTEXHOJIOTMYECKOTO
IIPOU3BO/ICTBA.
Brinenenue, ouncTka v MoAroToBKa TOBAPHBIX (popM OHoIpenapaTos.

OcHOBHBIE IPUHLUIIBI MUKPOOHOIOTMYECKON TEXHOJIOTHH.

buoTtexHonornueckue mpolecchl W anmnaparbl [EpUOJUYECKOr0 U HENPEepbIBHOTO
KYJIbTUBUPOBAHUS.

TexHo0rHsI MPOU3BOICTBA KOPMOBOT'O O€JIKa MUKPOOHOIOTHYECKMMU METO/IaMHU.
[TpuHIMnManbHAs TEXHOJIOTUYECKAs cXeMa MPOU3BOJCTBA KOPMOBOIl 6uomacchl. Chipbe,
UCIIOJIb3yeMOe JIJIsl IPOU3BOCTBA KOPMOBOT'O OelKa.

TexHonorus Mpou3BoJICTBa KOPMOBOM OMOMacChl Ha YTI€BOIOPOJAHOM ChIPBE.
[TosryueHne KOpMOBOTrO MUKPOOHOTO Oesika Ha HU3IINX CIUPTaX.

TexHonorus Mpou3BoJICTBA KOPMOBOT0 O€lKa Ha TUAPOJIN3aTaxX PACTUTEIILHOTO ChIPbSL.
TexHonorust Mpou3BOJICTBA MUKPOOHBIX JIMITUIOB.

[TepcniekTHBBI UCHOIB30BaHUS METAHOTPO(HBIX M BOJOPOAHBIX OaKTepuil B KauyecTBe
IPOAYLIEHTOB KOPMOBOTO OelKa.

BuotexHonornueckre MeToAbl OOOTaIIEHUS OTXOJOB PACTEHHEBOJICTBA OEIKOM.
Teepaodaznas pepmeHTaIUS.

[TepcnexkTuBBI TPOM3BOICTBA TUIIEBOTO Oenka. [IpoaymenTsl. Coiphbe.
MuxkpoOuosornyeckoe MPOU3BOJICTBO (PEPMEHTOB. MHUKPOOPraHU3Mbl — HCTOYHHKHU
YHHUKAJIbHBIX (DEpMEHTOB.

Hcnonp3oBaHrne MUKPOOHBIX (PEPMEHTOB B MEIULIMHE U POMBIIIIEHHOCTH.
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NmmoOunmn3oBanHble cucteMbl. Onpenenenue nouatus. [lpenMyiiectBa UCONb30BaHUS
B IIPOMBIIIJIEHHOM IIPOM3BOJICTBE.

Hocurenu, ucronszyemble it *MMOOHIN3AUN (PEPMEHTOB U KIIETOK.

Metoapl IMMOOMITM3AaLIUU (EPMEHTOB U KIIETOK.

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

[Tpou3BoACTBO  TIIOKO30-OPYKTO3HBIX  CHPONOB U (GPYKTO3bI C  IOMOIIbIO
UMMOOUIIM30BaHHBIX CUCTEM.

NMMOONIN30BaHHBIE CUCTEMBI B IMPOM3BOACTBE L-aMMHOKHCIOT M OpPraHMYECKUX
KHCJIOT.

Hcnonp3oBaHne HMMMOOWIM30BAaHHBIX CHUCTEM B MPOU3BOJCTBE IOJTYCHHTETHUECKUX
AHTUOMOTHKOB.

Hcnonp30BaHne HMMMOOWIM30BAHHBIX CHUCTEM B MeauiuHe. VMMyHOdepMEHTHBIN
aHaJIu3.

Hcnonp3oBaHne MMMOOWIM30BAHHBIX CHCTEM MAJsl aHanuTHueckux neneil. [lonstue o
ouonerexiuu. [IpuHIUIBI CO31aHNUS OMOIATYUKOB.

OcHOBHBIE CIOCOOBI MIPOU3BOJICTBA AMUHOKHCIIOT. [Ipeumymecta
MHUKpPOOHOJIOTMYECKOTO c110c00a MPOU3BOICTBA AMUHOKUCIIOT NIEPE] XUMUYECKUM.
MuKpoopranu3MbI-lPOAYLIEHTbl aMUHOKHUCIIOT. [IoHsATHE O cBEepXCHMHTE3€ METa00JIUTOB.
PerynstopHble MyTaHTBI-CBEPXIPOAYLIEHTHl aMUHOKHCIIOT.

MuxkpoOuonoruyeckasi TEXHOJIOTHS TPOU3BOJCTBA L-aMUHOKHUCIIOT.

TexHonorus MPOU3BOJICTBA JIU3MHA MUKPOOHOIOTHYECKHM CHUHTE30M.

TexHonorus MOMy4eHUs rIyTaAMHUHOBOM KUCIOTHI MUKPOOHUOJIOTHYECKUM CHHTE30M.
TexHonorusi moyiydeHus TpunropaHa MHUKPOOMOIOTHUECKUM CHUHTE30M U MUKPOOHOM
TpaHchopmaIuei.

MukpoOurosioruyeckoe npou3BOACTBO AHTUOMOTUKOB. [Tpoay1IeHTHI.

TexHonorust noy4eHrss KOpMOBOI'O TETPALUKIINHA.

[TonsiTe 0 cCBEpXCHUHTE3€ METAa0OJIUTOB, MHUKpPOOHOHN KieTkoW. JIuMuTUpOBaHuE U
MHTMOMPOBAHKE IMPOLIECCOB MHUKPOOMOJOTHYECKOTO CHHTE3a C I[€JIbI0 TOBBIIICHUS
HOPOAYKIMH METa0O0IUTOB.

Mukpobuonoruueckoe  MPOU3BOACTBO  OPraHMYECKMX  KUCIOT. [nyOuMHHOE U
MOBEPXHOCTHOE KylnbTHUBUpOBaHue. Cripne. [IponyneHTsI.

Mukpoburonoruyeckoe Mporu3BoACTBO BUTAMHHOB.

MukpoOuonornueckoe mNpou3BoACTBO BUTamMuHOB B2 u Bl2. Hcnonb3oBanue B
MEAMIIMHE U C/X.

MukpoOnosioruyeckoe Npou3BOICTBO KAPOTHHOB.

[Tpon3BOACTBO MUKPOOHBIX MOJIMCAXAPUIIOB.

TexHoorHs MoMy4eHus OakTepHaTbHBIX SHTOMOIIATOT€HHBIX OHONpenapaTos.
TexHoO0rHs MOMTy4eHHUs TPUOHBIX SHTOMOIATOT€HHBIX OHOIPENapaToB.

TexHoIOorHs MOMTyYeHHUs BUPYCHBIX SHTOMOIIATOT€HHBIX OHUOIpenaparos.
Muxkpobuosiornieckas TpaHchopMarus OpraHMYECKUX COEIMHEHU.
MuxkpoOuonornyeckas Tpanchopmalys yrieBo10B.

[TosryueHnue cTepOUAHBIX TOPMOHOB € MTOMOIIBI0 MUKPOOHOJIOTHYECKOM TpaHChOopMaIuy.
[TpeumyiiecTBa nepes XMMHUYECKUM CHHTE30M.



66. UuaynupoBaHHBI MyTareHe3 W CTYNEHYAaThld OTOOp KaK METOJ CO3JaHHus IITaMMa-
IIPOYLIEHTA.

67. [lonyyeHne MUKPOOPTaHU3MOB — IPOIYLEHTOB WHCYIMHA METOAAMU T'€HETUYECKOH
WH)KEHEPUHU

68. PacTurenpHas KieTka Kak OOBEKT OMOTEXHOJOrMHA. MeETOoAbl KyJIbTUBUPOBAHHS
pacTUTEIbHBIX KIETOK.

69. Hcnonb3oBaHue CYCIEH3MOHHBIX KYJIbTYP PACTUTENbHBIX KIETOK JJs TMOJy4YeHHS
OMOJIOTUYECKH aKTHUBHBIX BEILIECTB.

70. 'enetnueckass MHXKEHEpUS PACTUTENBHBIX KIETOK. BeKTOpbl B TI'E€HETHYECKOM
KOHCTPYMPOBAaHUU TPAHCT€HHBIX PACTEHUH.

71. IIpoTorutacTel PacTUTENBHBIX KJIETOK KaK OOBEKT OMOJIOrMYeCKOro KOHCTPYHMPOBAHMSL.
ITomy4yenue npoTomIacTosB.

72. T'ubpuauszanus COMaTHUECKUX KIETOK pacTeHHi. [lepCrieKTHBBI HCIIOIb30BAHMS.

73. KimoHaibHO€ MUKpOpa3MHOXKEHHE pacTeHU. MeTobl. Lenn.

74. Tlonyyenne Oe3BHUPYCHBIX (OpPM pAaCTEHUH C TIOMOIIbID MHUKPOKIOHAIBHOTO
Pa3MHOKEHUS.

75. IIpumepbl MOTYyYEHUS U UCIIBITAHUS TPAHCTEHHBIX PACTCHHIA.

76. KynbTuBUpOBaHHE KJIETOK BBICHIMX JXMBOTHBIX. VICHOJB30BaHWE KYNIBTYpP J>KUBOTHBIX
KJIETOK B OMOTEXHOJIOTHH.

77. BoaMo)xHOCTH ~ TpaHC(OpManuu  KJIETOK JKMBOTHBIX METOAAMH  T'€HETHYECKOU
uHXeHepuu. [lepcrieKTuBbI reHoTepanuH.

78. ComaTnueckasi TMOPHIU3aIis )KUBOTHBIX KJICTOK.

79. T'ubpua0oMbI — IPOAYIEHTHl MOHOKJIOHAJIBHBIX aHTUTE. MeTOo bl MOTY4YeHHSI THOPUIOM.

80. Co3naHue TpPaHCTEHHBIX OJKUBOTHBIX MPSIMOW  MHUKPOMHBEKIHEH  UYKEpOIHOTO
TEHEeTUYECKOTO MaTepualia B 3apOJIbIIIEBYIO KIETKY. MEeTOIbI.

81. IlepcnieKTUBBI CO3JaHUS U UCIIOJIb30BAHUS TPAHCTEHHBIX KUBOTHBIX.

82. DMOproHAaTBHBIE CTBOJIOBBIE KJIIETKH KaK OCHOBA KJICTOYHOH Tepariu.

83. Meranorennple Oaktepuu. OOmas xapakTepucThka. MeTa0oau3M METaHOTEHHBIX
OaxTepuil.

84. TexHomorust TPOM3BOJACTBA Oworasa. MUKpOOHBIE COOOIIECTBA, YYAaCTBYIOIIUE B
IIpOLIECCE MPOU3BOICTBA METAHA.

85. Dkonornyeckast 6uorexHonorus. [lepcreKkTUBBl MCIONB30BaHUSI MHKPOOMOJIOTHYECKUX
METOJI0B OYMCTKH OKPY’KaroILEeH cpeibl. bBUOKOHBEPCHS OTXOI0B.

Kpurepun onenkn

- OLIEHKA «3a4TEHO) BBICTABIISETCS CTYNEHTY, €CJIM CTYACHT MOKa3al IPHU OTBETE JIOCTATOYHOE
3HAaHUE MaTepualla, I[OHMMAaHWE CYHNIHOCTH pacCMaTpUBAaE€MbIX IOHATHM, SBICHHU U
3aKOHOMEPHOCTEHN.
- OLIEHKAa «HE 3auTCHO» BBICTABIIAETCS CTYIEHTY, €CIM CTYAEHT I0Ka3ajl IpH OTBETe
HEJ0CTAaTOYHOE 3HaHWE MaTepuaa, JOMYyCKaeT NMpU OTBETe IpyObie pakTHUeCKHUEe OMINOKH.

OueHouHble cpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIWBUIYATBHBIX TICUXO(PU3NIECKUX OCOOEHHOCTEM.

— TpuU HEOOXOJUMOCTH HWHBAIMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
310POBbs MPEAOCTABISAETCS JOMOJHUTEIIBHOE BPEMS JIJISl MOJTOTOBKH OTBETA HA DK3aMEHE;



— IIPU MPOBEJCHUH MPOLEAYPHI OLICHUBAHUS PE3YyIbTaTOB 00YyUEHHs] MHBAINIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUUYECKUX
CPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIIHBIMUA OCOOEHHOCTIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB INpOLEIypa OLEHHMBAHUSA pE3YJbTaTOB OOyYeHHMs MO JAUCHUUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponenypa oneHMBaHUS Pe3yJbTaTOB OO0Y4YEHMs WMHBAJIUAOB M JIUI] C OrPAaHUYEHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopmauuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHMYEHHUSM HX 370POBbS U BOCIPHITUSA
uHpOpMaLUu:

Jlist 11 ¢ HapyIEeHUsIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOI'O TIOKYMEHTA,

JIyist JnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B TieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOI' 0 IOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOW W JONOJHHUTEJIbHOH y4eOHOH JHMTEPATYypPbl, HEOOXOAMMOI
JJIs1 OCBOEHMSI T CHUILIUHBI (MOIYJIA).

5. IlepeyeHb OCHOBHOW W /JONMOJHHUTEIbHOH Y4eOHOH JIMTEpPaTypbl, HEOOXOAMMOM
JJIs1 OCBOEHMS M CHUILIUHBI (MOIYJIA).

5.1 OcHoBHas JiTEpaTypa:
1. buorexnonorus. B 2 4. Yactp 1 : y4eOHHMK ¥ MPAKTUKYM JIJIsl aKaJIEMHUYECKOro OakanaBpuara /
nox obmi. pea. H. B. 3arockuuoii, JI. B. Hazapenko. — 2-¢ u3za., ucnp. u gom. — M. :
UznarensctBo FOpaiit, 2017. — 213 c. https://biblio-online.ru/book/305700E9-3B5B-446A-
AD85-75799CD7F74A
2. buorexnonorus. B 2 4. Yacte 2 : ydeOHUK U MPaKTUKYM JJIs1 aKaJeMHUuecKoro OakanaBpuara /
H. B. 3arockuna [u ap.] ; mox obm. pen. H. B. 3arockunoi, JI. B. Hazapenko. — 2-e u3a., ucmp.
u gon. — M. : WsmarensctBo IOpaiit, 2017. — 285 «c¢. — https://biblio-
online.ru/book/8A009AF2-FD7A-49A9-B4B7-6CEA62B438BFB.

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

5.2 JlonoJIHUTeIbHAS JIUTEpPaTypa
1. MonekynspHast 6uorexHonorus. [Ipunnunel u npumenenue / b.I'muk, /x. [Tactepnak- M:
Mup. 2002 - 589c.
2. Hayunbie ocHoBBI 5k00noTexHomoruu / A. H. Ky3uenos, H. b. I'pamosa. M.: Mup, 2006 - 504
c.
3. Teopernueckre OCHOBBI OMOTEXHOJIOTHU: yueOHO-MeToanueckoe nmocodue / A.C. CupOTKHUH,
B.b. XKykoBa; ®exnepaiibHOEe areHTCTBO MO oOpa3oBaHuio, KazaHCKUIl ToCyaapCTBEHHBIN
TexHoyiornueckuii yauBepcuteT. - Kazanp: KI'TVY, 2010. - 87 c.:To xe [DnexkTpoHHBINA pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=270560
4. BUOHAHOTEXHOJIOTHH: TOCTHXCHUS, TTPOOIEMBI, IEPCIIEKTUBBI PA3BUTHS: yaeOHOEe TTocodue /
M.A. HakBacuna, B.I'. AptioxoB ; @exepanbHOe ToCylapcTBEHHOE OOKETHOE
00pa3zoBaTeNbHOE YUPEXKACHHE BBICIIETO MPO(decCHOHATBLHOTO oOpa3zoBaHus «BopoHEXCKU



TOCYJAapCTBEHHBIN YHUBEpCUTET», MUHHCTEpCTBO oOpazoBanusi W Hayku P®. Boponex:
W3parensckuit gom BI'Y, 2015. - 152 c.; To xe [Onexrponnsii pecypc]. URL:
//biblioclub.ru/index.php?page=book&id=441596

5. IlumeBass mMukpoOuonorus: yueOnoe nocobue / E.B. IleryxoBa, A.}O. Kpemuukas, 3.A.
Kanapckasi; MunuctepctBo oOpa3oBanHusi U Hayku Poccuu, @enepalibHOE TOCyIapCTBEHHOE
Oro/pKeTHOe 00pa3oBaTeNbHOE YUPEXKICHHE BBICHIET0 MPO(EeCCHOHAIBHOTO 00pa3oBaHUs
«Ka3aHCKUil HalMOHAJIBHBIA MCCIEAOBATEILCKUNA TEXHOJOTMYECKUM yHUBepcuteT». KazaHb:
N3 naTenbcTBO KHU-TY, 2014.117 C.; [DneKTpOHHBII pecypc].URL:
http://biblioclub.ru/index.php?page=book&id=428098

6. buorexnonorus: yaeOHMK i cTyaeHToB By3oB / [M. B. TuxonoB u ap.]; moxn pexa. E. C.

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

5.3. Ilepuoauyeckue U3IaHU:

Mecto
IIlepnonnuno
Ne 3a Kakue TroJpl | XpaHEHU
Ha3zBanue n3nanus CTh BBIXOJA
n/m XPaHUTCS S
(B ron)
1 MukpoOuosiorus 6 1944-2016 g3
i 1956-1983,
2 Bectauk MI'Y. Cepusi: buonorus 4 1987-2016 q3
4 Knuanueckast u maboparopHasi iuarnoctuka | 12 2001-2016 u3
5 Mukosiorusi 1 GUTONMaTOIOTHS 6 2001-2016 g3
6 MukpoOHOJIOTHYECKUH KYPHAI 6 1987-2016 93
7 MounekysipHast OMOJIOTHS 6 1978-2016 93
8 buorexHonorus 6 1996-2016 43
9 Wzsectust PAH Cepus: bronorundeckast 6 1936, 1944-2013 4/3
10 | IlpukiagHas OMOXUMHS B MEKPOOHOJIOTHS 6 1968-2016 g3
buonorns. PedeparuBHblit JKypHaJIL.

11 BIHITH 1970-2013 3an PK

6. Ilepeyenr pecypcoB  HH(POPMALUOHHO-TEIeKOMMYHHKALMOHHOW  ceTH

«AHTepHET», HEOOXOAMMBIX [IJIs1 0CBOEHUS TUCHUIIMHBI (MOTYJIs).
1. www.kubsu.ru - odunmaneeii caiit  KybaHckoro rocymapCTBEHHOTO

YHUBEPCUTETA;
2. http://www.biorosinfo.ru/ -
Poccun umenu F0.A. OBunHHNKOBA
3. http://www.cbio.ru/ - uatepuer-xxypran "Kommepueckas duorexunonorus",

opUIMaANBHBI calT o0IliecTBa OHOTEXHOJIOTOB

4. http://www.genetika.ru/journal/ - O UIHATTEHBIHA caiT KypHaJa
"Buorexnonorusa";
5. http://www.ibp-ran.ru/main.php - ounanbHbINA calT UHCTUTYTA

OHMOJIOTMYECKOTO MPUOOPOCTPOCHHUS C OTBITHBIM MTPou3BoicTBOM PAH;

6. http://www.genetika.ru/ - opurmansusiii caiit ®I'VII ['ocynapcTBeHHBINH HaydHO-
HCCIIEN0BATELCKOTO UHCTUTYyTa TEHETHKH W  CEJNCKIUH  MPOMBIIUICHHBIX
MUKpoopranuzmMoB (Mockaa)

7. Dnextponnas oudanoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)
8. DnekrpoHHas OubIMOTeUHas cuctemMa u3narenabcra "Jlanp" http://e.lanbook.com

7. MeTtoauyeckue YyKa3aHusl /JIs1 OOYyYAIOIMXCA MO OCBOEHMI0 JUCHHIIMHBI
(Mmomyais).

Jlekuusa:



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/

PaboTa Ha Jlekuu sSBISETCS OYE€Hb BaXKHBIM BUIOM CTYICHUECKOU NEATEILHOCTH ISl U3YYICHUS
JTUCIUIUIMHBI, T.K. Ha JIGKIUH TMPOMCXOAHUT HE TOJIBKO COOOIIEHHWE HOBBIX 3HAaHWUH, HO U
cucTeMaTH3anus U 0000IIeHNEe HAKOTUICHHBIX 3HaHUH, (GOpMUPOBAaHKE HA UX OCHOBE WIACUHBIX
B3TJISI0B, YOCKIEHUH, MUPOBO33PEHHUS, PA3BUTHE TIO3HABATEIBHBIX M TPO(ECCHOHATBHBIX
UHTEpecoB. JIGKTOp OpHEHTHPYET CTYJICHTOB B yueOHOM Mmarepuaie. KpaTkue 3amucu jeKiui
(KOHCIIEKTUPOBAHKE) TOMOTAeT YCBOUTh MaTepurall.

Hammcanue KOHCIEKTa JICKIMHA: KpaTKO, CXEMaTH4YHO, IOCIEeNIOBATeIbHO (PUKCHPOBATH
OCHOBHBIC TIOJIOKEHUS, BBIBOJIBI, (OPMYTUPOBKH, OOOOIICHHS; TOMEYaTh Ba)KHBIC MBICIH,
BBIJICJIATH KIIFOYEBBIC CJIOBA, TSPMUHBI. KOHCIIEKT JIydIlie moapa3AessaTh Ha MyHKTHI, aparpadsl,
coOmoas KpacHyro CcTpoky. [IpuHIMOHManpHBIE MecTa, OmpeiencHHs, (HOpMyJbl ClIeIyeT
COIIPOBOXKIATh 3aMEUAHUSIMH: «BAXKHOY», «OCO00 BAXKHO», «XOPOIIO 3allOMHUTHY» M T.II. WU
MOMYepKUBaTh KpacHoW pyukoi. llemecooOpazHo pa3paboTarh COOCTBEHHYIHO CHUMBOIIUKY,
COKpAIIIEHUSI CJIOB, YTO TIO3BOJHT CKOHIIGHTPUPOBATh BHUMAaHHE Ha BaXKHBIX CBEICHUSIX.
[TpocnymuBaHue U 3aMUCh JICKIIUH MOYKHO IMPOW3BOIUTH MIPH TIOMOIIN COBPEMEHHBIX YCTPOWCTB
(mukTodoH, HOYTOYK, HETOYK M T.I.). PaboTas Ham KOHCIIEKTOM JIEKIIMH, BCEraa CleayeT
UCIIONIb30BaTh HE TOJNBKO YYEOHWUK, HO U Ty JHUTEpPaTypy, KOTOPYIO JIOMOJHUTEIEHO
PEKOMEH/IOBAJI  JIGKTOp, B TOM UYHCJIC [EPHOJAMYCCKHE W3JaHUS COOTBETCTBYIOIICH
HarpaBieHHOCTH. [lo pesympraTramMm pabOThI C KOHCIEKTOM JIEKIUU CIleAyeT 0003HAYUTh
BOIIPOCHI, TEPMHUHBI, MaTEPUa, KOTOPBIHA BBI3bIBACT TPYAHOCTH, TIOMETUTH M TOIBITATHCSI HAMNTH
OTBET B PEKOMEHJyeMoil nuTeparype. Ecim camocTosTeNbHO HE yaaercss pa3o0paThCs B
mMarepuale, Heo0X0uMO c(hOPMYITHPOBATH BOIPOC H 3a/1aTh MPEIOIABATEII0 HA KOHCYJIbTAIHH,
Ha MPAKTUYECKOM 3aHSTHH, Ha OOIIEHUU B KOHTAKTHBIC Yachl. JICKIIMOHHBINA MaTepHa sSBISCTCS
0a30BbIM, C KOTOPOTO HEOOXOJMMO Ha4yaTh OCBOCHHE COOTBETCTBYIOIIECTO Pa3Jieiia MM TEMBI.
[TnaH MOATOTOBKH K JICKIIUU:

. 03HAKOMUTBCSI C TEMOU JIEKLIUU

. 03HAKOMMTBCS C MPEJI0KEHHBIMU BOIIPOCAMU
. W3YYUTh COOTBETCTBYIOIIMM MaTepHa

. 03HAKOMMTBCS C JINTEPATYypOH 10 TEME

IIpakTHyeckne (CeMHMHAPCKUE) 3aHATHS

B mnpouecce mOAroTOBKM K NPaKTHUYECKOMY 3aHATHIO HEOOXOAMMO O3HAKOMHUTBCS C
paboyeil mporpaMMoil JNHUCHUUIUIMHBI, TEMaMU M IIJJaHAMHM [PaKTUYECKUX (CEMHUHAPCKUX)
3aHATHUH, yaenss ocoboe BHUMaHKE LEJsM U 3ajjauaM, CTPYKTYpPE U COEP)KaHUIO TUCIUIUIMHBL,
MIPOBECTH aHAJM3 OCHOBHOW y4eOHOM JIMTEpPATyphl, MOCIE Yero padoTarh ¢ PEKOMEHI0BAHHOU
JIOTIOJIHUTENBHOW JuTepaTypoil. IIpm yCTHOM BBICTYIUIEHMM IO KOHTPOJBHBIM BOIIPOCaM
CEMHHApPCKOI0 3aHATHS HY)KHO H3JaraTh (HE 4YMTaTh) MaTepual BBICTYIJICHUS CBOOOIHO.
Heo06xon1MMo KOHIIEHTPUpPOBAaTh CBOE BHHUMAHHME Ha TOM, UYTO BBICTYIUIEHHE OOpAIIEHO K
ayIUTOpUHM, a HE K I[pernojaBaTento, T.K. 3TO 3HAYUMBIA acleKT MpoeCcCHOHATbHBIX
komneTeHIMU. [lo OKOHUaHMM CEMMHAPCKOTO 3aHATHA CIEAYET IOBTOPUTH BBIBOJBL,
CKOHCTPYMpPOBaHHbIE Ha CEMHUHape, MPOCIEIUB JIOTUKY UX MOCTPOECHUS, OTMETUB IOJOKEHUS,
JeKale B UX OCHOBE. J{J1s 3TOro B TeueHUe ceMuHapa cienyeT Jeiarb NoMeTku. boiee Toro, B
Clly4ae HETOYHOCTEH M (WMJIM) HEMOHHMMAaHUSl Kakoro-inbo Bompoca MPONIAEHHOr0 Marepualia
cilefyeT OOpaTHTbCS K TMPENoAaBaTeNlo JUld TOJIydyeHHs HEeOOXOJUMOH KOHCYJIbTallUU U
pa3bsCHEHUS BO3HUKIIEH cuTyannu. Cxema MoAroTOBKHM K MPAaKTUYECKUM 3aHSATHUSM:

® 03HAaKOMMTHCS C TEMOM, IENIbIO U 3a/1ad4aMH paboThI

pPaccMOTpPETh MPEAI0KEHHBIE BOITPOCHI
U3YYUTh JIEKIIMOHHBIN MaTeprall, OCHOBHYIO U JIOTIOJIHUTEIbHYIO JTUTEPATyPy
03HAKOMUTHCS C MPAKTUUECKUMH 3a/IaHUSMHU U XO0M UX BBIIIOJHEHUS
03HAKOMUTHCS ¢ 000OPYOBAHUEM 3aHATHUS
BBITOJIHUT 3a/1aHUS B COOTBETCTBUU C XOJIOM PabOTHI
NUCbMEHHO O(OPMHUTH BBIIIOJIHEHHYIO paboTy
MIOJIBECTU UTOT U CAENATh CTPYKTYPUPOBAHHBIE BHIBOBI



CamocrosiTebHas padora
CamocrosarenbHass paboTa CTYAEHTOB JUCHMIUIMHE OCYLIECTBISAETCS C  LENbIO

yriayOneHus, paclIUpeHHsl, CUCTEMATU3allUd U 3aKpeIUICHUS IOJIyYEHHBIX TEOPETUYECKUX
3HaHUH, (HOPMHUPOBAHMUS YMEHHUH MCIIOJb30BaTh JOKYMEHTAIL[UIO U CIIELHUAIBHYIO JUTEPATYypY,
pasBUTHs TO3HABATEIbHBIX CIOCOOHOCTEH M AaKTHBHOCTH, a Takke (HOPMUPOBAHUA
CaMOCTOSITEJIbHOTO MBILUIEHUS], CIOCOOHOCTEH K CaMOpa3BUTHUIO, CAMOCOBEPLICHCTBOBAHUIO U
caMopealM3aluy,  pa3BUTHSA  MCCIENOBATEIbCKUX  ymeHud. Ilepen  BwImoiaHeHueM
CaMOCTOSITENIbHOW pabOThl HEOOXOIMMO YETKO IMOHMMAaTh L€ U 3aAayd paboThl, CPOKHU
BBITIOJIHEHUS, OPUEHTUPOBOUHBIA 00BEM, OCHOBHBIC TpEOOBaHHMS K pe3yiabTaraM padoThI,
KPUTEPUH OLICHKU. BO Bpems BBINOJHEHMsI CaMOCTOATENbHON paboThl MpenojaBaTeib MOXKET
IIPOBOAMTH KOHCYJIbTAalMU. KOHTPOJIb pe3ysibTaTOB CaMOCTOSITENIbLHOM padOThl CTYA€HTOB MOKET
OCYILECTBIIATHCS B MUCbMEHHOM, YCTHOM MJIM CMELIaHHOM (hopMme, ¢ IpeAcTaBIeHueM IPOAYyKTa
TBOPYECKOH JEATENbHOCTH CTyJeHTa. B kauecTBe OpM M METOIOB KOHTPOJISI CAMOCTOSTEIILHON
paboThl CTYIEHTOB MOT'YT OBITh MCIOJIb30BAHBI CEMUHAPCKUE 3aHATHS, KOJJIOKBUYMBI, 3a4€ThI,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHbIE paboOThl M Ap. KpurepusimMu OLEHKU pe3ylbTaToB
CaMOCTOSITENIbHOW pPAa0OThl CTYJEHTA SBISIIOTCA: YPOBEHb OCBOCHMS CTYIEHTOM Y4eOHOro
MaTepuaia, YMEHMsI CTyJeHTa HCIOJb30BaTh TEOPETUYECKUE 3HAHMSI NPU BBINOJIHEHUU
UH/IUBUYAJIbHBIX 3aJaHui; COPMHPOBAHHOCTh OOIIEY4YEOHBIX yMEHHUIl; 0OOOCHOBAHHOCTH U
YETKOCTh M3JIOKEHHsI 0TBETa; 0()OpMIIEHHE MaTepuasia B COOTBETCTBHH ¢ TpeOoBaHusMu. [Inan
IIOATOTOBKH:

® U3y4YUTb COOTBETCTBYIOIIMH JEKIMOHHBIN MaTepHall

® U3y4UTh OCHOBHYIO JINTEPATYPY IO TEME

®  U3Y4YUTh JAOINOJIHUTENIbHYIO JIUTEPATYpy IO TEME

e 0(GOpMHUTH BBIIOJHEHHYIO pabOTy NUCBMEHHO WJIM B BHJAE IPE3CHTALUU B

3aBUCHUMOCTH OT 3aJaHMsl

e clenaTbh CTPYKTYPUPOBaHHBIE BBIBOJIBI.
IMoaroroBka Kk 3a4ery
3ayeT — 3TO NPOBEPOYHOE UCIIBITAHUE IO Y4eOHOMY IPEAMETY, CBOEOOpa3HbI HTOIOBBIH pyOex
W3YYEHUS AMCUUIUIMHBI, MO3BOJISIIOIIMNA JIydllle ONpPENeNUTh YpPOBEHb 3HAHUMN, IOTYYEHHBIN
oOyuaromumucs. [l ycremHoi caaum 3aueTa CTyACHTHI JOKHBI TOMHUTH CIIeyIolee:
— K OCHOBHBIM MOHSTHSIM U KaT€TOpUSM HY)XHO 3HATh ONPEENICHUs, KOTOpble HEOOXOIUMO
NOHUMAaTh U YMEThb MOSICHAThH; — MPU IMOJTOTOBKE K 3a4eTy TpedyeTcs MOMUMO JIEKIIMOHHOTO
MaTepuaia, NpPOYMTaTh €II€ HECKOJbKO YYEOHHMKOB IO JUCHMIUIMHE, JOIMOJIHUTEIbHbIE
VCTOYHUKH, NPEUIOKECHHBIE JUISl M3YyYEHUS B CIIMCKE JINTEPATypbl; — CEMHUHAPCKUE 3aHATUSA
CIOCOOCTBYIOT IOJIY4YEHHUIO OoJiee BBICOKOIO YPOBHSI 3HaHMH M, KaK CJIEJICTBHE, IOIYy4EHHUE
3a4erTa;
— TOTOBUTHCA K 3aueTy HYKHO HayMHaTh C NEPBOM JIEKIIMM U CEMHHapa, a He BBIOMpATh Tak
Ha3bIBAEMBIHl «IITYpMOBOW METOI», NPU KOTOPOM MaTepuayl 3aKpeIuIsieTcss B IaMATH 3a
HECKOJIBKO TMOCIEIHUX 4YacoB M AHEN mepexn 3adeTtoM. IIpu OolleHMBaHMM 3HAHWWA CTYIEHTOB
IIpenoaaBaTelb PyKOBOACTBYETCS, IPEXKIE BCETO, CAEAYIOIUMU KPUTEPUAMU:
— TNPaBUJIBHOCTH OTBETOB HAa BOIIPOCHI; — IMOJIHOTa U JJAKOHUYHOCTh OTBETA; — CIOCOOHOCTh
OpaBWIbHO KBanu(UIUpoBaTh (aKThl M OOCTOSATENBCTBA, AHATU3UPOBATh CTATHCTHYECKHE
JTaHHble; — OpPHUEHTUPOBAHWE B JIUTEpPaType; — 3HAHWE OCHOBHBIX mpobiieM y4dyeOHOM
JTUCLUUIUIMHBL, — TOHUMaHHE 3HAYMMOCTH Y4eOHOW IUCHUMIUIMHBI B CHUCTEME; — JIOTHKA |
apryMEeHTUPOBAHHOCTh HW3JIOKEHUS; — KyJabTypa OTBeTa. Takum oOpa3oMm, Hpu NPOBEACHUU
3ayeTa MpernoJiaBaTeb yAeIseT BHUMAHHE HE TOJIBKO COZIEp)KaHUIO OTBETa, HO U (opMe ero
U3JI0KEHUS.
[Ipu moaroTroBke K 3a4eTy HEOOXOAMMO OPHUEHTHPOBATHCS HAa KOHCIIEKTHI JIEKIUH, pabodyro
pOrpaMMy JUCIHUIUIMHBI, HOPMaTUBHYIO, YU€OHYIO U PEKOMEHIyeMylo juteparypy. OcHOBHOE
B [IOATOTOBKE K C/Iaye 3a4eTa - 3TO MMOBTOPEHUE BCET0 MaTepuaa JUCLUUIUIMHBI, 10 KOTOPOMY
Heo0X0ouMo caaBaTh 3a4eT. [Ipu moAroToBke K ciaye Bechb 00beM pabOThl HY»)KHO pacIpeiesaTh



PaBHOMEpPHO 1O JHSM, OTBEIEHHBIM JUIS TOArOTOBKH, KOHTPOJMPOBAaTh KaXIbId JICHb
BBHITIOJTHEHHE HAMEYEHHOUW paboThl. B meproj MOAroTOBKH CTYACHT BHOBBL OOpaliaeTcs K yxe
U3y4eHHOMY (MIpoiieHHOMY) yyeOHOoMy martepuainy. [loaroroBka BkitouaeT B ce0si JBa dTama:
camMocTosiTeNlbHAas pPadoTa B TEYCHHE CEMECTpa; HEMOCPEACTBEHHAs IIOATOTOBKA B [HH,
MPEALIECTBYIOIINE 3a4€Ty 10 TeMaM Kypca. 3adeT MPOBOAMUTCS MO BOIPOCAM, OXBAThIBAIOLIUM
BECb IMPOWJCHHBIA MaTepuall AUCIUIUIMHBL, BKJIIOYas BOIPOCHI, OTBEJIEHHbIE IS
CaMOCTOSITENILHOTO HW3ydeHus. J[is ycmemHoW cnaud ykasaHHble B pabodeil mporpamme
dbopMupyeMble KOMIIETCHIIMM B pE3yJIbTaT€ OCBOCHHUS JUCHUIUIMHBI JOJDKHBI  OBITh
MPOJEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4€Ty HEOOXOIUMO HayMHATh C MEPBOM JIEKUUU U
MepBOTO CEMHUHApa.

IHoaroroBka nmpe3eHTaLMi:
e 3HAKOMHUTBLCS C TEMOM, LIENIBIO U 3aJaYaMu
® COCTaBUTh IUJIaH IMIPE3EHTALUM COIVIACHO OCBOCHHOMY TEOPETUYECKOMY
Marepuany
® [POU3BECTH MOUCK B JIEKUMOHHOM MaTepuaje, OCHOBHOM M JOMOJHHUTEIbHOMN
nuTepaType pakTHIecKoro MaTepuana mno Teme
MIPOU3BECTU MOUCK WUTIOCTPATUBHOI'O MaTepHaia B CeTH "MHTEepHET"
COCTaBHUTh MPE3EHTALIUIO TIPU TTOMOIIM crienranu3upoBanHoro [10
COCTaBUTh JOKJIa/ [0 WUIIOCTPATUBHOMY MaTepHaly Ipe3eHTaluu
® OTpeneTHpoBaTh MPE3CHTAIMIO TIepe]] cAaveit
KoanoxkBuymbi:
® 03HAKOMMTBCS C TEMOM U BOIIPOCAMH KOJUIOKBUYMa
W3Y4YUTh JICKIHOHHBII MaTepuan
M3YYUTh OCHOBHYIO JINTEPATypy MO TEME
W3Y4YUTh JAOMOJIHUTENBHYIO JINTEPATYPy MO TEME
HanucaTh OTBET Ha MPEAJIOKESHHBIN BOIIPOC
00BeM MUCHbMEHHOTO OTBETa OT 3 110 4 CTpaHUIl, BpeMs BhIMOIHEHHS 10 90 MUHYT

B ocBoeHWW MUCIUTUITMHBI WHBATUIAAMH U JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3I0pOBbs OOIBINIOE 3HAYCHHE HMEeT HHJWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JOTIOTHUTETIFHOE Pa3bsICHEHHE yUeOHOro MaTepuarna.

NunuBuayanbHble KOHCYJIBTAIMA 110 TIPEAMETY SBISIOTCS BaXXHBIM  (DAaKTOpPOM,
CIOCOOCTBYIOIUM MHIMBUYaTU3allid O0y4EHHUS U YCTAaHOBJICHUIO BOCIIUTATEIFHOTO KOHTAKTa
MEXJy TIperojaBarelieM W OOYJaroIIUMCS WHBAIUIOM WU JIMIOM C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEMBbIX NPH OCYLIECTBICHHH
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUILINHE (MOAYJII0).

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH.

— KoHcynbTHpOBaHNE MOCPEICTBOM JIEKTPOHHOU MOYTHI.

— Mcnonp30BaHuE CTyI€HTaMU JIEKTPOHHBIX NIPE3EHTALNM Ha IPAKTUYECKUX 3aHATUAX

8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOIO O0ecTeYeHHusl.

NQ NQ A0rosopa HepequL JIMIICH3UOHHOI'O IMPOTrpaMMHOTO O6CCHC‘-ICHI/I$I
/1
1. | Ne73-AD®D/223-D3/2018
CormnamenneMicrosoft
ESS 72569510 MicrosoftWindows 8, 10
2. | Ne73-AD®D/223-D3/2018
CornamenneMicrosoft MicrosoftOfficeProfessionalPlus




ESS 72569510

3. Hor. Ne344/145 ot IIpenocraBiieHne HEUCKIIOUUTEIbHBIX UMYIIIECTBEHHBIX ITpaB
28.06.2018 Ha MCIIOJIb30BaHUE MPOTPAMMHOT0 00eCTIeUeHHUs
«AHTHILIaruaT» Ha OJUH TOJ
4. | KontpakT Ne74-AD®d/44- | Beccpounasuiien3usina 25 nons3opareneii: StatSoftStatistica

@3/2017 ot 05.12.2017

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

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

— «Koncynbranr [Lmrocy,

— «["apanT».
9. MarepuajabHo-TexHH4YecKasi 0a3a, HeoOXoAMMAasi Ui  OCYHIECTBJICHHUS
00pa30BaTeJbLHOrONPOLECcca MO JUCHUIIHHE (MOYJIIO).
No Bi paor MarepualibHO-TEXHUYECKOE oOecrieuenune MUCHUILINHBI
(MOIlyIisl) ¥ OCHAIIEHHOCTh

1. JlexuvoHnHble 3aHsATUA | Ayautopun 422, 425, oOcCHalleHHblE MPE3eHTALNOHHOM
TEXHUKOMN (mpoekTop, JKpaH, KOMITBIOTEP/HOYTOYK,
ayIHMOCUCTEMa) H  COOTBETCTBYIOIIUM  TPOTPAMMHBIM
obecnieuenuem (I10).

2. [IpakTnueckue Aynutopuss 412, 419, ocHaieHHass Npe3eHTAUOHHON
(cemuHapckue) TEXHUKOMN (IpoexTop, JKpaH, KOMITbIOTEP/HOYTOYK,
3aHATHS ayIMOCUCTEMa) H  COOTBETCTBYIOIIMM  IMPOTPAMMHBIM

obecneuenueM (I10).

3. I'pynnossie Aynurtopus 410, (kabuner)

(MHAMBUAYATbHBIC)
KOHCYJIbTAITHU

4. Texymumii  koHTposb, | Aynuropus 412, 419.
MIPOMEKYTOUHAs
aTTecTalus

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

MOAKIIIOUEHUs1 K ceTu «VIHTepHEeT»,IporpaMMoil IKpaHHOIO
YBEJIMUYEHUS M OOECIEYEHHBIH JIOCTYIIOM B JJIEKTPOHHYIO
MH(POPMAaIMOHHO-00pa30BaTENbHYIO CpEely YHUBEPCHUTETA.

3an Oubmuorexkn KyOI'Y ocHamieHHBbIH  KOMITBIOTEPHOM
TEXHUKOM C  BO3MOXHOCTBIO  IIOAKIIOYEHUA K  CETH
«HTEepHET,TpOrpaMmoit 3KPaHHOTO YBEITUYCHUS 31
00ECIEeYeHHbIH JOCTYIOM B 3JEKTPOHHYIO HH(OpPMAIMOHHO-
00pa30BaTeNbHYIO Cpely YHUBEPCUTETA




PELHEH3USI
Ha pabouyro y4eOHYI0 MPOTrpaMMy IO JTUCHUILUIMHE
"BBEJIEHME B BUOTEXHOJIOI' TIO"
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 MHHHUMYMY COJEp)KaHHS U TOATOTOBKM OakalaBpOB IO
Hanpasyieanto 06.03.01 Ouonorusa. OHa COCTOUT U3 CIEAYIOIIMX pPa3EoB:
OpraHU3allMOHHO-METOJUYECKUN pa3fien; coAep:KaHue U CTPYKTypa JUCHHUILIUHBI,
oOpa3oBaTeNbHbIe TEXHOJOTHH; OLICHOYHBIE CPEACTBA AJS TEKYIIErOo KOHTPOJIS
YCIEBAEMOCTH W MPOMEXKYTOUHOM  aTTeCTalldd;  Y4eOHO-METOIUYECKOe
obecrnieueHue JUCLUIUIVHBL MaTepUaIbHO-TEXHUYECKOE oOecrnieueHue
JACHUTIIAHBI.

Heo0xoa1uMocTh n3y4eHHsl 3TOr0 Kypca HE BBI3bIBAET COMHEHM, TOCKOJIBKY
UCIIOJIb30BAaHUE MHUKPOOPTaHU3MOB B IPOMBILUIEHHOCTH OOECIEUUBAET UM
BEJYLIYIO POJib B 3alluTe OMOC(Epbl OT TEXHOI'CHHBIX 3arpsi3HEHUH, NOJy4YeHUU
pa3HOOOpa3HbIX MPOAYKTOB OWocHHTE3a. B mporpamme paccMmaTpuBaroTcs
BOIIPOCHl  MCIOJIb30BAHUSI MHUKPOOPIaHM3MOB B  Pa3HOOOpa3HbIX  OTpaciisax
IIPOMBIIUICHHOCTH,  CEJIbCKOIO  XO35MCTBA, JKMBOTHOBOJCTBA,  MEIMIIVHBIL.
HemanoBaxHoe 3HaU€HHE ISl BOCIHUTAHMS OyAYUIUX CIELHAIMCTOB OYJIET UMETh
caMoCTOATeNbHas padboTa HaJ JIMTEpaTypoOil U HalmMCaHUeM pedepaTos.

DOpMHUPOBAHUIO CIIELUATNCTOB-OMOJIOrOB BBICOKOM KBalH(PUKAUU OyaeT
CrOoCOOCTBOBATh TaKXke Yy4eOHO-MEeToauueckoe oOecreueHue qUCHUIUIUHBI U
COBpPEMEHHAs MaTepUaIbHO-TEXHUYECKas 0aza Kadeapsl TE€HETHUKH,
MUKpPOOHOJOTUY U OMOTEXHOJIOTHH.

Takum 00pa3om, pereH3upyemass ydeOHasi TMporpaMma MOXKET OBbITh
peKoMeHJ0BaHa TNpu u3ydyeHun ctyaeHtamMmu KyOI'Y HampaBieHuss moAroTOBKH
06.03.01 - buonorust aucturuiabl «BBeneHre B OMOTEXHOIOTHIO .

[Tpodeccop xadenpsr Ononoruu u

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



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 AUCIUIUIMHBI; O0pa3oBaTEelIbHbIE TEXHOJIOTMH; OILEHOYHBIE CPEICTBA
JUTSI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTeCTaluU; Y4eOHO-
METOJIUYECKOE obecrieueHue TUCITUTUTAHBL MaTepPHATbHO-TEXHUIECKOEC
oOecrieueHue auciuIuinHbl. [Iporpamma paszpaboTraHa Ha OCHOBE TpeOOBaHMIA
denepanbHOTO TOCYAApCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApTa  BBICHIETO
npoecCUOHaNBbHOTO 00pa30BaHUsl TOJTOTOBKM OakallaBpOB IO HaIpaBJICHUIO
06.03.01 6uonorus.

Hcrnonp30BaHre MUKPOOPTAHU3MOB B MTPOMBINUICHHOCTH O0ECIIEYNBACT UM
BEIYIIYIO POJib B 3amuTe Ouochepsl OT TEXHOTCHHBIX 3arpsi3HEHH, MOJIyYCHUU
Pa3HOOOpa3HBIX TPOAYKTOB OWOcHMHTE3a. B CBs3M ¢ uyeM u3ydeHUE MTaHHOU
JUCIUTUTUHBI SIBJISIETCS] aKTyaIbHBIM M HEOOXOIUMBIM IS CTYJIEHTOB-0MOJIOT0OB. B
porpaMMe pacCMaTPUBAIOTCS BOMPOCHI HCIOIB30BAHUS MUKPOOPTaHW3MOB B
pPa3HOOOpA3HBIX  OTPACHAX  MPOMBINUICHHOCTH,  CEIbCKOTO  XO3SHCTBA,
YKUBOTHOBOJICTBa, MeAMUIMHBL. HemanoBaxkHoe 3HaueHue s (POPMUPOBAHUS
KOMITETCHIIMA WTPAIOT TMPEAYCMOTPEHHBIC B pabodeil mporpamMme pas3aeibl 1o
CaMOCTOATENbHON paboTe OakanaBpOB HAJ JUTEPATYpOd M  HAIHMCAHHEM
pedepaToB ¢ MyJTbTUMETUNHBIMU MPE3CHTAIUSIMU IO TEMAM.

YuebHo-meToanueckoe obOecredeHrue JUCHUIUIMHBI W COBPEMEHHas
MaTepualbHO-TEXHUYECKass ©0a3a Kadenpbl TEHETUKH, MHUKPOOUOJIOTHH U
OMOTEXHOJIOTUH CHOCOOCTBYET TMOJHOMY PACKPBITHIO CYTH HPOrpaMMbl H
MIO3BOJISIET CTYICHTAM TOJHOCTHIO OBJIAJCTh TPEOYSeMBbIMHU 3HAHUSIMH, YMCHHUSIMU U
HaBBIKAMH.

Takum o00pa3oMm, pereH3upyemasi ydeOHasi MporpaMma MOXKET ObITh
pEeKOMEHJIOBaHa MpU u3ydeHuu cryneHtamu KyOl'Y HampaBieHus moaroToBKd
06.03.01 - buonorus aucturuiHbl «BBeneHre B OMOTEXHOIOTHIO .

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

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