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1 Henau u 321241 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 [leab ocBOeHUsI TUCUHMIIJIUHBI.

Heablo mpenoiaBaeMoil AMCHUILTUHBI «BBeIeHNEe B OMOTEXHOJIOTHIOY SIBIISICTCS YCBOCHHE
00ydJaronuMucs 3HaHUH O OMOTEXHOJOTMH KaK O COBPEMEHHOM KOMILUIEKCHOW 00JacTu
JESITEIIbHOCTH, B KOTOPOH HOBBIE METOJIBl COBPEMEHHOUN T'€HETHUKH, MOJEKYISIPHOW OHOIIOTUU
00BEIMHEHBI C YCTOSBIICHCS MPAKTHKON TPATUIIMOHHBIX OMOJOTUYECKUX TEXHOJOTHM, a TaKKe
dbopMupoBaHre 0a30BBIX 3HAHMI B 00JacTH OOmIEH OMOJOTHH, HEOOXOAMMBIX I OCBOCHHUS
o0menpodeCcCHOHATBHBIX JTUCIUIUIAH.

1.2 3agaun AUCHUILINHBI.

3amayamMy TUCIUILIIMHEL « BBeieHEe B OMOTEXHOIOTHION:
c(hopMHUPOBAThH Y CTYJICHTOB:

COBpPEMEHHBIC TMpeACTaBiIeHUsT 00 OCHOBaX OHMOTEXHOJOTMM M TEHHOW WHKEHEPHH,
HaHOOMOTEXHOJIOTMH, MOJIEKYJISIPHOTO MOJICTUPOBAHUS

CIIOCOOHOCTH MCIIOJIH30BATh METOJIBI M BO3MOXXHOCTH TEHHOH M KIIETOUHOW WHKCHEPUU;

CIIOCOOHOCTh ~ OPMEHTHPOBAaTHCSI B  COBPEMEHHBIX  HANpPABJICHHSIX HM  METOJax
OHMOTEXHOJIOTHH;

CIIOCOOHOCTh ~ OLIGHHMBAaTh OMO0E30MacHOCTh MPOJAYKTOB OHMOTEXHOJOTHYECKHX U
OMOMEMIIMHCKUX TTPOU3BOJICTB

MIPUMEHEHHE 3HaHUS O OMOTEXHOJIOTUU MPU U3YUYEHUH CHEIMATbHBIX AUCHHUIUINH;

Pa3BUTh HABBIKM NMPUMEHEHUsS TOJYYCHHBIX 3HAHUW B pallMOHAIBHOM HCIOJIb30BAHUU
MPUPOJIHBIX PECYPCOB U OXPaHE OKPYKAIOIIEH CPeIbl;

1.3 MecTo AUCHUIIMHBI(MOAYJISI) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Kypc «BBenenue B OMOTEXHOJIOTHIO» OTHOCUTCS K 0a30Boit yacTu biioka 1 "{ucuumnmunet
(Momynu)" yuyeOHOro TiaHa

J11st OCBOEHMSI JAaHHOTO Kypca HEOOXO0JMMBI 0a30BbIe 3HAHHS, KOTOPBIE CTYJCHTHI JIOJIKHBI
MOJYYUTh MO OMOXUMHUH, MOJIEKYJISPHOW OHOJOTHH, MUKPOOHOJOTHH, T€HETHUKE, KOJOTHUH,
¢uznonoruu pacteHuil. 3HaHUs, MOJIydaeMble 10 JaHHOW AMCLMILINHE, SBISIOTCS OCHOBOM JUIS
TAIBHEUIIETO W3YYEHUS KYpPCOB TEXHUYECKOM MHMKPOOMOJOTHH, OWOMEIUIIMHBI, HOBEHIIHX
HaIpaBJIEHUN U METO/10B OMOTEXHOJIOTUH, CIEI[KYPCOB 10 MOJIEKYJISIPHOM IT'€HETUKE, KIETOYHON
U T€HETUYEeCKON MH)KEHEpUH, OM00e30MaCHOCTH, TEXHUUECKOW OMOIHEpreTHKe, SKOIOTHYEeCKOM
OMOTEXHOJOTMH,  JKOJOTMYecKol  OMO(U3MKH, PALHMOHAIBHOTO  MPUPOAOIOJIB30BAHNUSA,
OMOMOBPEKICHHUI MPOMBIIIITIEHHBIX MAaTEPUAIIOB U H3/ACTHUH.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHH 00pa30BaTEJbLHOM IPOrPaMMBI.

[InanupyembIMu pe3ynbTaTaMu 00y4YeHMsI O AUCLMILIMHE, SBISIOTCS 3HAHMS, YMEHUS,
BJIAJICHUS] W/WIA OMBIT JAEATENbHOCTH, XapaKTEpPHU3YIOLIME ATallbl/ypOBHU (OPMHUPOBAHUS
KOMIETEHIIMH U oOecreyuBaronie JOCTHKEHHE IUIAHUPYEMBIX pe3ylbTaTOB OCBOCHHS
o0Opa3oBaTenbHON MporpaMMsl B 11eoM. [lepeuens koMmneTeHui, GOpMUPYEMBIX B pe3ysbTaTe
M3YYEHHUS TUCIUIUIMHBI, IPUBEIEH B TabIuIe

Ne | npgekc Conepxanue B pesynbrate n3yueHus: yaeOHON AUCIUTIIMHBI
I | KOMIIET KOMIIETEHITUH 00yJaroImuecs JOKHBI
eHIINU (nm ee yacTu) 3HAThb YMETh BJIAJIETH
1 OIIK CHOCOOHOCTBIO - OCHOBBI BECTH MOUCK METOIaMH
11 MIPUMCHSIT COBPEMEHHOMU IIPOJYLIEHTOB KYJIbTUBHPOB
COBpPEMEHHbBIE OMOTEXHOJIOTHH, OMOJIOTUTYECKH aHMS KIECTOK
NpeCTaBIEHHS 00 AKTUBHBIX MUKpPOOPTaHU




OCHOBAaxX TeHHOM M KJICTOYHOMH BEILIECTB, 3MOB U
OHOTEXHOJIOTHYECKAX WH)XEHEPUU KYJIbTUBUPOBATH B pacTeHHiA B
U OMOMEIUIINHCKUX - COBpCMCHHBbIC ﬂa60paT0prIX n Ha60paTOpHBI
IIPOU3BO/ICTB, TeHHOM MPEACTABICHUS 00 | MOJIYIPOMBIIUICHH | X YCIOBHUSX,
HHKeHepHH, ; OCHOBax BIX YCIIOBHSIX METOIaMU
HAHOGHOTEXHONOTHH, I/IOT?XHOJ‘IOFI/II/I u MHUKPOOPTaHU3MBbI- | MPOMBIIICH
TCHHOW WH)XCHEPUH, MIPOTYIIEHTHI HOT'O
MOJIEKYJIIPHOTO
HAHOOMOTEXHOJIOTUHU KYJIbTUBUPOB
MOJICTTUPOBAHUS
, MOJIEKYJISIPHOTO aHus
MOJCIIUPOBAHUS MHKPOOPTaHH
3MOB
2 [1IK-5 TOTOBHOCTBIO OCHOBEI HCII0Ib30BaTh HaBBIKAMU
HCIIOJIL30BaTh JIOKYMEHTAIUH TI0 HOPMAaTHUBHBIC OLIEHKU
HOPMATHUBHbIE OopraHu3aIuu 1 JIOKYMEHTHI, OuoOe3omacH
JOKyMEHTHI, TEXHUKE OTIpEICIISIONINE oCTH
OTIPEIENSIONIHE ; 0€3011acHOCTH OpraHU3aINI0 U 6HpO,Z[yKTOB
HOTEXHOJIOTMUYECKHU TEXHUK HOTEXHOJIOT
OPraHW3ALHIO 1 OTEXHOJIOTNYEC e y OTEXHOJIO
TeXHEKY X pabOT; OCHOBHBIC 0€30I1aCHOCTH AYECKUX U
KPUTEPUU OLICHKH paboT; OlleHNBaTh | OMOMEIWIINH
0e30macHOCTH padoT,
5 0nobe30nacHOCTH 0n00€e30I1aCHOCTh CKUX
CIIOCOOHOCTRIO IPOYKTOB MIPOIYKTOB MIPOU3BOJICTB
OLICHUBATE OMOTEXHOJIOTHUECKU | OMOTEXHOJIOTHYECK
0no0e301macHOCTh X | X U
IPOAYKTOB OMOMEIUIIMHCKIX OUOMEIUIIMHCKUAX
OHMOTEXHOJIOTUYECKUX IPOU3BOJICTB MIPOU3BOJICTB
1 OMOMEIUIIMHCKUX
MIPOU3BOJICTB

2. CTpyKTYpa M coiep:KaHue 1 CHHIIIMHbI

2.1 PacnipenesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6mas Tpyno€MKOCTh AUCIHILIUHBI COCTaBIseT 2 3au€THbIe enuHUIbl (72 daca), UxX
pacripesiesieHle 1o BujaM padoT MpeCTaBIeHO B Ta0InIe

Bun yae6HO# paboTh Bceero | Cemectpsl
(uacer)
qyacoB | 8

KonrakTHas paGora, B TOM 4ncJje: =

AyIuTOpHBIE 3aHATHUS (BCETro) 26 26 -
3aHATHS IEKIMOHHOIO THIA 10 10 -
3aHATUS CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTUYECKHUE 3aHATHS) 14 14 -

JlaGoparopHble 3aHATHS - _ -

HNuast konTakTHasi padora:

Kontpons camocrostensHoit padots! (KCP) 2 2 -

[Ipomexxyrounas arrecranus (MIKP) 0,2 0,2 -

CamocrosiTe/1bHasi paboTa, B TOM YHciIe

Kypcosasa paboma - - -

Ilpopabomxka yuebHoeo (meopemuueckozo) mamepuana 6 6 -




Buinonnenue unousudyanvhulx 3a0anutl (no020moexka coodweHull, 10 10 )

npeszeHmayuii)

Peghepam - - -

[ToaroroBka K TeKylieMy KOHTPOJIIO 29,8 29,8 -

Koutpos:

IToaroroBka K 3K3amMeHy - -

OO0mas Tpy10eMKOCTh qac. 72 72 -
B TOM 4YHCJIie KOHTaKTHas padora | 26,2 26,2 -
3a4. eJl. 2 2

2.2 CTpyKTypa AMCUMILIMHbI:

Pacrnipenenenne Bu10B yaeOHOM paOOThI M UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTAHBL.
Paznensl qucuuIuHbL, U3ydaeMbie B 8§ cemectpe (ounas hopma)

KonmuectBo wacos
Breayn
Ne | HaumenoBanue pasziesnon AynuTopHas pabota UTOpHA
Bcero A
pabora
J 13 JIP CPC
Pa3gen 1. buorexuomorus
1 -COYETaHue OMOJIOTUIECKHIX nloa 5 58
WHXCHEpHBIX HayK. buorexnomorus u | ' ’
OMOPKOHOMHUKA
2 Pasnen 2. OcuoBel | 16 2 4 10
OMOTEXHOJIOTHYECKOTO IPOU3BOJICTBA
Pa3znen 3. Muxkpobuonornyeckoe | 16
3 | Ipou3BOACTBO O€IKOB, (EPMEHTOB U 2 4 10
OHMOJIOTMYECKH aKTUBHBIX BEIIECTB
Pazmen 4. CoBpemennbie Mmetofsl | 14
4 | CO3MAHMA MPOMBIILIEHHBIX TAMMOB — 9 9 10
MPOJYLIEHTOB. TMPUMEHEHHE METOJI0B
TCeHHOW WH)XCHEPUH B OMOTEXHOJIOTHHU
5 Paznen 5. buorexnonorust pacrenuii u | 14 5 9 10
KUBOTHBIX
6 Pazmen 6. OG630p  mpoiiaeHHoro | 2 2
MaTepHasa v MPOBeJICHUE 3a4eTa
Hmozo no oucyuniune: 10 14 — 458
Jl-nexuuu, 113 mpakTuueckue (CeMUHAPCKUE) 3aHATUS
2.3 Conep:xanue pa3ieoB (TeM) THCHUTINHBI:
2.3.1 3aHATHA JEKIMOHHOTO THIIA.
Ne Dopma
HaumenoBanue |
hasena (Tembi) Coneprxanue pasaena (TeMbl) reKyIIero
KOHTPOJIS
1|2 g 4
1 |Pasnmexn 1.|buorexnonorusi. Onpenenenue noHATHS. OCHOBHBIC 3a]a4H. YcerHbIi
bruortexnonorus |buoTexHonorus u MeIuIHA. OTpocC




-COUYCTaHUE broTexHOIOrus U CelIbCKOE XO035MCTRO.
OuosornuecKkux |bBHOTEXHOIOTHS ¥ MUIIEBasi TPOMBIIIICHHOCTb.
U WHXEHEPHBIX  BHOTEeXHOJIOrHs M XUMHUYECKasi IPOMBIIIEHHOCTb.
HayK. TexHuveckas OMOdHEpreTHKA.
buorexnonorus |buoreoTexHoIOrus.
n DKoJiornueckass 0MOTEXHOJIOTHS.
OuoskoHoMuKa |[lepcreKkTUBBl  UCHOJIB30BAHUS ~ MHUKPOOMOJOTUYECKUX  METOJIOB
OYMCTKH OKPYKAIOLIEH CPEIbI.
brokoHBEpCHs OTXO10B.
Pazgen 2.|OcHOBHas cxemMa W KOMIIOHEHTBI OMOTEXHOJIOTHYECKOTO|Y CTHBIH
OCHOBEBI MIPOU3BOJICTBA. ompoc,
OrorexHonornd (OCOOEHHOCTH OMOTEXHOJIOIHYECKHX TPOLECccoB. lloapasaenenue 1o|Konnoxs
€CKOro MIPU3HAKY ueﬂelsoro MPOJIYKTA. HyM
npousBoAcTBa |buonornueckuii  areHT.  MUKpOOpPraHu3Mbl  —  MPOJYLEHTHI
OMOJIOrMYECKH aKTHBHBIX BEIIESCTB B OMOTECXHOJIOTUH.
depMeHTalMsA, WM  KYJIbTUBUPOBAHHE — OCHOBHas  CTajusd
OMOTEXHOJIOTMYECKOTO TIPOU3BOICTBA.
Brinenenue, o4ncTKa U MMOATOTOBKA TOBAPHBIX (POpPM Ipemaparos.
OCHOBHBIE TPUHITUITBI MUKPOOHOJIOTUYECKON TEXHOJIOTHH.
buotexHonornyeckue Mpoluecchl W ammaparbl MEPUOAUYECKOr0 U
HEIPEPHIBHOTO KYJIbTUBUPOBAHMSI.
Mukpobuosoruueckas TpaHchopmals OpraHuYeCKUX COCTUHEHUH.
MuxkpoOuonorndeckast TpaHchopManus yrieBoI0B.
Meranorennble OakTepun. OOIIas XapakTepucThka. Meraboym3m
METaHOTCHHBIX OaKTePHiA.
TexHomoruss Tpou3BojACTBa Oworaza. MHKpoOOHBIE COOOIIECTBA,
YYacCTBYIONIME B POIIECCE MMPOU3BOJICTBA METaHA.
Pazgen 3.|TexHOIOTHSI TPOU3BOACTBA KOPMOBOTO OEJIKa MUKPOOHOJIOTHYSCKUMH | Y CTHBII
MukpoOuosioru [MeTogamH. orpoc
YeCcKoe [IpuHuMnUanpHas TEXHOJIOTMYECKash cXxeMa MPOU3BOJICTBA KOPMOBOM
MPOU3BOJACTBO [O0Momacchl. ChIphbe /I MPOU3BOJICTBA KOPMOBOTO OEIKa.
OCJIKOB, TexHoMOorHst MPOU3BOJCTBA KOPMOBOI OMOMACCHI Ha YTIIEBOAOPOTHOM
(epMEHTOB  H|ChIpbE.
ounonoruuecku |[lomydeHre KOpMOBOro MUKPOOHOTO OeKka Ha HU3IIUX CIIUPTAaX.
AKTHBHBIX TexHomorust TMPOU3BOJCTBA KOPMOBOTO Oe€lKa Ha THUIPOIU3aTax
BCIIESCTB PaCTUTENBHOTO CHIPBSI.

TexHONOTHsI MPOU3BOICTBA MUKPOOHBIX JIUITH/IOB.

[TepcnekTHBBI HMCIOJNB30BAaHUS METAaHOTPOGHBIX U BOJOPOIHBIX
OakTepuii B Ka4eCTBE MPOJYLIEHTOB KOPMOBOT'0O O€lKa.
buotexHonornyeckue METO/BI oborameHus
pacteHueBojcTBa OenkoM. TBeprodasHas pepmMeHTalus.
[TepcnexTHBBI TPOU3BOJCTBA MUIEBOro Oenka. [Ipoxynentsl. Coipbe.
MuxkpoOunosoruyeckoe Mporu3BoJICTBO aHTUOMOTUKOB. [IpoayieHThI.
TexHoJOorHsl MOTy4YeHUsI KOPMOBOT'O TETPAIMKINHA.

OTX0O0B

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

Muxkpobrosnoruueckoe Mpou3BoICTBO BUTAMHHOB.
MuxkpoOuosornyeckoe MpouU3BOJACTBO BUTamMHMHOB B2 u Bl2.
Vcnonb30BaHue B MEAUIIMHE U C/X.

MukpoOunosornyeckoe Mporu3BoJICTBO KAPOTHHOB.

[Tpon3B0OICTBO MUKPOOHBIX MOJIKCAXAPUTIOB.




[Tony4yenus 6GakTepHaIbHBIX SHTOMOIIATOTCHHBIX OMONpPEnapaToB.
TexHonorust nNoy4eHus rpuOHBIX SHTOMOIIATOTEHHBIX MPErapaToB.
TexHOoI0rHsI NOJY4YEeHHsI BUPYCHBIX SHTOMOINIATOTEHHBIX IPENapaToB

Pa3nen 4.|Co3nague MHUKPOOHBIX ITAMMOB-TIPOTYLIEHTOB MeTonaMH| Y CTHBIN
CoBpe-MeHHbIE [TeHeTH4eCcKO nHxkeHeprn. epMeHThI, UCII0JIb3yeMble JUIsl CO3AaHus orpoc
METO/IBI CO-|pEKOMOMHAHTHBIX MOJIEKYJI.
3aHUS HNcrounukn JIHK g knoHupoBanus. Meroasl  IOy4eHUs
MIPOMBIIII- VHIUBUyAJIbHBIX T€HOB.
JICHHBIX Metoast Boccoenunenus ¢pparmenTos JJHK.
ITaMMOB —|Bektopubie Momekynbl  JIHK. bakrepuanbhbie 1asmunabl.  R-
MPOJYIIEHTOB. |MJIa3MUJIbI KaK BEKTOPBI.
npu-meHenue |Kmerounas wHXeHepus. BoO3MOXHOCTH coO37aHUS  MHUKPOOHBIX
METOJIOB ITAaMMOB-TIPOJYLICHTOB CIMSHHEM MPOTOIIACTOB.
TeHHOI MMMOOHMIM30BaHHBIE CHCTEMHEI. Onpenenenue MTOHATHS.
umxenepun  B|[IpeumyiiecTBa UCHOIB30BaHUS B IPOMBIIIUIEHHOM ITPOU3BO/ICTBE.
o6uorexHonoruu [Hocurenu nis uMMoOmmu3anuu GepMEeHTOB U KIIETOK.
MeTo 161 UMMOOUITU3aITUU (EPMEHTOB M KJICTOK.
HNMMoOMIn30BaHHBIE — KJIETKU.  Mcmoiab3oBaHue B CHHTE3E
OMOJOTHYSCKH AaKTHBHBIX BEIIECTB M CHUCTEMax OMOJIOTMYECKOM
ounctku. [IpemmymiecTBa Mo CpPaBHEHHIO C HWMMOOMIN30BAaHHBIMU
dbepMeHTaMu.
[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 MEIMIIMHE.
HNmmyHODEepMEHTHBIN aHATIH3.
Hcnonb3oBaHMe UMMOOHMIIM30BAHHBIX CHCTEM I AHAIIMTHYCCKHX
nexneii. [Toraarue o Ononerekuu. Co3manue OMOTATYNKOB.
[ToHsiTHE O CBEpPXCUHTE3€ META0OIUTOB, MUKPOOHOM KIETKOH.
[Tomyuenue CTEPOUTHBIX TOPMOHOB c ITOMOIIILIO
MuKpoOuonornueckoit Tpanchopmanuu. IlpenmymiectBa mepen
XUMHUYECKUM CHUHTE30M
Pa3nen 5.|PactuTenpHas KJIETKa KakK OOBEKT OHOTEXHONOTHU. MeToabl|Y CTHRIH
buorexHonorus [KyJIbTUBUPOBAHUS PACTUTEIHHBIX KIIETOK. orpoc
pacTeHui u|Mcnonb30BaHuEe CYCIIEH3MOHHBIX KYJIbTYpP PACTUTEIBHBIX KIETOK IS
JKMBOTHBIX MOJTy4eHUSI OMOJIOTMUECKH aKTUBHBIX BEIIECTB.
['eneTnueckass HHKEHEpUS PACTUTEIBHBIX KJIETOK. BekTopbl B

TE€HETUYECKOM KOHCTPYUPOBAHUN TPAHCTEHHBIX PACTEHUM.
[TpoTommacTel pacTUTENbHBIX KJIETOK KaK OOBEKT OMOJIOTHYECKOro
KOHCTpyHpoBaHus. [lonyyeHue npoTomiacTos.

['ubpuau3anys coMaTHUECKUX KIETOK pacTeHui. [lepcriekTuBbl.
KionansHOE MUKpOpa3smMHOkeHHne pacTeHnid. Metonsl. Llemnn.
[Tonydenne  ©e3BUpPYCHBIX  (QOpPM  pacTeHMH C  MOMOIUIBIO
MHKPOKJIIOHAJIBHOT'O Pa3MHOXCHUA.

[TprMepsl osTy4eHNs U UCTIBITAHUS TPAHCTEHHBIX PACTEHUM.
Bo3moxxkaocTH TpaHC(bOpMaHI/II/I KIJIETOK JKHUBOTHBIX METOAaMU
TEHETUUYECKON MHKEeHEepHHU. [IepcrieKTHBBI TeHOTEPaIINN.
ComaTtnueckast FI/I6pI/I]II/ISaHI/I$[ JKUBOTHBIX KJIETOK.




['uOpumaoMbl — TPOAYIEHTH MOHOKJIOHAIBHBIX AHTUTEN. METObI
MOJTYYCHUS] THOPUIIOM.
Co3anue TPAHCTCHHBIX JKHUBOTHBIX MPSAMOW MHUKPOUHBEKIIHEH
qy)KEPOJHOT0 TEHETHYECKOT'0 MaTepraja B 3apOJIbIIICBYIO KICTKY.
[TepcrieKTHBBI CO3MaHUS U UCTIONB30BAHUS TPAHCTCHHBIX JKUBOTHBIX.
OMOpHOHATIBHBIE CTBOJIOBBIC KIIETKH KaK OCHOBA KIICTOYHOM TEparuu

2.3.2 IlpakTuyecKkue (ceMHUHAPCKUE) 3aHATHS

Ne HaumMmeHoBaHue HaumeHoBaHMe ceMMHAPCKUX ®opma
n/n | Pazgena (Tembl) 3aHATHI TeKyI1Iero
KOHTPOJIfA
3anamue 1. Tlonbop W ceneKuus MTaMMOB-
MPOJYLIEHTOB B OmorexHonoruu. IloHarue o
TEXHOJIOTMYHOCTH mrTaMmma.
NHaynupoBaHHBINA MyTareHe3 U CTyIIEHYaTbId
oTOOp KaKk METOJ CO3JaHUs IITaMMa-
Paznen 2. OcHosp | LPOAYHCHTE.

1 51O TEX HOOIHICCKOIO Co3nanue MHUKPOOHBIX IITaMMOB- KomnokBuym

IPOH3BOACTEA MPOJYLIEHTOB METOJaMu resetnyeckoii | Nel Ne2
nH)XeHepuu. DepMeHTbI, UCIOIb3YEMBbIE IS
CO3/IaHUs PEKOMOMHAHTHBIX MOJIEKYIT
3anamue 2. OcHOBHEIE cTaguu
OMOTEXHOJIOTMYECKOTO TIPOU3BOICTBA.
[ToaroroBka mraMMa-nmpoaylEeHTa U ChIPbs B
OMOTEXHOJIOTHYECKOM MPOU3BOJICTBE.

Pa3nen 3. | B3anamue 3. MukpoOHOE MPOU3BOJICTBO

MukpoOuosioruiaeckoe OEJIKOB, CBSI3b C OMOIKOHOMHUKOM.

2 MIPOU3BOACTBO 0enkoB, | 3anamue 4. MukpobHoe mpousBoacTBO | KomnokBuym
dbepmeHTOB U | pepMEeHTOB, CBSI3b C OMOIKOHOMHKOM No3 No4
OMOJIOTHYECKH  aKTUBHBIX
BEIIECTB
Paznen 4. CoBpeMmeHnHsble | 3auamue 5. VHIynMpoBaHHBIH MyTareHes U
METO/IbI CO37IaHUs | CTYNEHYaThli OTOOp Kak METOJ CO3JIaHHs
MPOMBILIUIEHHBIX IITAMMOB | IMITAMMa-MpPOAYLIEHTA.

3 - 1| HTOB. | I1 HA MHK raHNU3MOB _ | Komnoksuym

poayueHToB. | [lomyuenue POOPraHu3MO Nos
MIPUMEHEHUE METO/IOB | IPOIYLIEHTOB WHCYJIMHA METOJIaMH1
TEHHOW  WHXXEHEPUU B | TCHETUYECKON MHKEHEPHUH.
OMOTEXHOJIOTHHU
3auamue 6. KynbTUBUpOBaHUE  KIIETOK
4 Paszien § buorexwozorus BBICIIMX KUBOTHBIX. VICII0IB30BaHNE KYIBTYP Rognoxsuym
PaCTEHUH U KUBOTHBIX No6
YKUBOTHBIX KJIETOK B OMOTEXHOJIOTHH.
Pa3znen 6. 00630p | 3anamue 7 O630p MpoOIAEHHOTO MaTepHraa S
5 IIPOMJIEHHOTI'O0 Marepuana u No7 ™

IMPOBCACHUC 3a4CTa

2.3.3 JIaGopaTopHbIe 3aHATHS.
JIaGopaTopHbIe 3aHATHS — HE IPETYCMOTPEHBI

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




2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0eceYeHHs JJIs1 CAMOCTOSATEILHOH padoThI
00y4YaIIUXCS M0 JUCHHILINHE (MOYJII0)

[TepeueHsb yueOHO-METOIUYECKOTO OOECTICUEHUST TUCITUIUIMHBI TI0

Ne Bug CPC BBITIOJITHCHUIO CAMOCTOSITEIIbHON PabOThI

1 2 3
Iloxroroska kK | CTO 4.2-07-2012 Cucrema MeHemkMeHTa kKayecrBa. OOue
YCTHOMY ompocy, | TpeOboBaHUS K TIOCTPOCHHIO, H3JIOKEHHUIO U  O(OPMIICHUIO
KOJUIOKBUYMY, JOKYMEHTOB y4eOHOW nearenbHOCTH. — llepew3ganme. —

Hanucanuio pedepara | Kpacuospck: COY, 2014. — 60 c.

urousg 2017 T

Metoauyeckue yka3zaHusi 110 OpraHU3alUU CaMOCTOSITEIbHOM
paboOTBl  CTYNEGHTOB, YTBEp)KICHHbIE Kadeapoil TEeHETHKH,
MHUKPOOHOJIOTHH M OMOTEXHOJOTUH. MPOTOKOJI Ne 21 « 26 »

VY4eOHO-MEeTOIUYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHONM pPadOThl 00yYaroIUXCs U3
YyCclia WHBAIMAOB W JIMII C OrPAaHMYCHHBIMH BO3MOXKHOCTSAMH 370poBbs (OB3) wmoryr
IPEOCTABIATECS B (opMax, aJalTHPOBAHHBIX K OTPAaHMUYCHHSIM WX 3I0POBBS M BOCIPHSITHS
uHpopMmanuu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEINYECHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JInst L ¢ HapyIISHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JUiist i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBINA TepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

3. O0pa3oBaTesibHbIE TEXHOJOTHH.
[Tpu peanuzanuu y4eOHOIl pabOTHI MO OCBOCHHIO Kypca "BBeneHne B OMOTEXHOIOTHIO"
HCIIONIE3YIOTCSI COBpEMEHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHU:

MIPEIOKEHHBIE ISl CaMOCTOSITENIbHOM pabOThl BOMPOCHI MO TEME
3aHSTHSL.

KOHTPOJIMPYEMbIE MPENoIaBaTeIeM TUCKYCCHH 110 TEMaM:

1. o6opynoBaHre MUKPOOHOIOTUYECKUX POU3BOICTB.

2. IPOU3BOJICTBO U MPUMEHEHHE KOMOBOTO OeJKa.

3. OwuompemapaTbl Ui TNTHULEBOJCTBA U JKUBOTHOBOJCTBA,

MCPCICKTUBLI X MPOU3BOACTBA U IPVMCHCHHN .

¢ uHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHUH;
® TIPOEKTHBIE METO/bI O0OyUCHHS,;
®  WCCIIEIOBATEILCKUE METO/IBI B O0yUCHHH;
e npoOsieMHOe 00yueHue
Cemectp | Bun Hcnonb3yemble HHTEpaKTUBHbBIE 00pa30BaTeIbHbIE TEXHOJIOTHH Konny
3aHATHUS €CTBO
(JI, JIP, JacoB
I13)
7 I13 paboTa B MajblX TIpynnax ¢ Ledblo 0OCYXAEHHsS OTBETOB Ha | 6




4. OGuomnpenapatsl Ui TepepabOTKA OTXOJIOB M OYMCTKHA CTOYHBIX
BOJ.
5. TpoWM3BOJACTBA M TEXHOJIOTUU, WCIIOJIB3YIONUE CIHUPTOBOE
OpoXXeHHE.
MOATOTOBKA  CTyACHTaMu  pedeparoB U MYJIBTHUMEIUHHBIX
MPE3CHTAINH 110 TEMaM:
— AyKCTpodHBIE ¥ PETyJIATOpPHbIE MYTaHTBI W buOCHHTE3
AHTHOMOTHKOB
— AbdpoOHast 0OYHCTKA CTOYHBIX BOJ
— AdpoOHBIE METOABI OYHCTKH IPOMBIIUICHHBIX U OBITOBBIX
CTOKOB
— bakrepuanbHOE BBIETAYMBAHUE METALIOB W3 pPyId H
KOHIIEHTPATOB
— buobe3omacHOCTE B OMOTEXHOJIOTHH
— bwuoreorexHosorus.
— buorepoumuas
— buogerpananus KceHOOMOTHKOB.
— buouHncekTHIUALI
— buonoruueckue ynobpenus
— DHOJIFOMUHECIIEHTHBI MUKPOAHAJIU3
— buomeraHorenes3: Hay4HbIE OCHOBBI, HH)KEHEPHAs peann3aius
npoiiecca
— buocuntes pepmMenTOB. DEPMEHTHBIC CEHCOPHI
— buorexHONOrMUECKHEe METOIBI MOHHTOPHHTA OKPYXKAIOIICH
Cpebl.
— buorexHONMOrHYECKOE MOTYICHHE AMUHOKUCIIOT
— buoTtexHonorus 3amuTh OKPYXKarOIIeH cpeibl.
— bHOTEeXHOJIOrus U MEIHUIMHA.
— buoTexHoNOTUs ¥ IUIIEBast TPOMBIIUICHHOCTD.
— DBHOTEXHOJIOTHS U CETBLCKOE XO03SHCTBO.
— buorexHonorus u XumMuuecKasi IPOMBIIIIEHHOCTb.
— bHOTEeXHOJIOTrHs U3BICUYEHUS MOJIE3HBIX BEIIECTB U3 OTXO/I0B.
— buorexHonorus nony4yeHus 6enka OJHOKIETOUHBIX.
— buoTexHONOTHS TONydeHUsT IKCTPAICILIIOIAPHBIX YTIIEBOJIOB.
buoTtexHonornueckue MUKPOUYHUIIHL.
— ['eHHas Tepanus cerojHs U 3aBTpa.
— JerpamaTuBHble TMIa3MHUIbI U OHONOTHYECKas JAerpajarus
KCEHOOMOTUKOB
— HmMMmoOunuzoBanHbie (EepMEHTHI B MEIUIIMHE, B TOHKOM
OPTaHMYECKOM CHHTE3¢ ¥ B MOHHTOPHHIE TOKCHYECKHX
BEIIIECTB.
— HWmxeHepHas YH3UMOJIOTHS: 33J1a9M © BO3MOXHOCTH
— KonupoBanue mo3BOHOYHBIX: YCIIEXH U MIPOOIEMBI.
— MeTo/bI CO3JaHMS MTOTYCUHTETHUSCKUX aHTHOMOTHKOB.
—  MUuUKpOKJIOHAIBHOE Pa3MHOKEHHE PACTCHUN
— OcHOBHBIE TIPOAYKTHI W  TPOIECChI, OCHOBaHHBIC Ha
OMOTEXHOJIOTHHU.
— OCHOBHBIC CTaJIUN OMOTEXHOJIOTHYECKOTO TIpoIiecca
— IlepcriekTuBBI BBEACHHUS MHKPOOPTAaHHU3MOB B MOMYJISIIUU
KYJIbTHBHPYEMBIX KJICTOK.
— IlonmydyeHune u TEpPCHIEKTUBBI HCIONB30BAHUS TPAHCTEHHBIX
pacTeHui.




— TlonyueHue U IPUMEHEHUE OPTaHUYECKUX KUCIIOT

— Tlonmyuenue, cmocoObl KyIbTUBUPOBAHUS W HCIIOIH30BAHHE
M30JIMPOBAHHBIX MTPOTOILIACTOB.

— IlpombIuieHHBIE TIPOIIECCH HA OCHOBE WMMOOMIM30BAaHHBIX
bepMeHTOB

— PassutHne Onorexnonoruu B Poccuu

— Pa3BuTHe OnorexHoIOTHM 32 pyOeKOM

— TexHuueckast OMoO’HEpreTHKA.

—  Tumnbl OHOTEXHOJIOTHYCCKUX areHTOB

— TpancreHnsie  KMBOTHBIE W pacTeHUS B  IHUIICBOM
MPOMBIIUIEHHOCTH

— DKoJIorHYecKasi OMOTEXHOJIOTHS

HUroro 6

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

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTalMu.

4.1 ®oHj OLIEeHOYHBIX CPEACTB /ISl IPOBeIeHNs TEeKYyIero KOHTPOJIs.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS (DPOHTAIBHO HA KAXKAOM 3aHIATUU JUIS
OIpe/IeNIEHUs] TEOPETUYECKON MOJATOTOBKU K MPAKTUYECKUM paboTaM B BUJE YCTHOI'O OIIpOCa,
KOTOPBII OLIEHMBAETCS MO MATUOAIBHON MIKalle, a TAKXKe C MOMOUIbIO JO0KJIAJ0B CTYJIEHTOB C
MYJbTUMEAUMHBIMU NPE3EHTALUAMU U KOJJIOKBUYMOB.

Ilepeyenb BONPOCOB /1JIS YCTHOTO KOHTPOJISAA 3HAHMI CTY1€HTOB:
Tema 1: BuorexHoJiorus -coueranue OHOIOTHYECKHX H HHKEHePHBIX HayK. buorexnonorus
U OM03KOHOMHUKA
Bomnpocs! 11 noAroTOBKH:
1. buorexnonorus. Onpenenenue noHATHs. OCHOBHBIE 3aJa4H.

buorexHoorus u MeuIMHA.

BHOTEXHOJIOTHS B CeIIbCKOE XO03SHMCTBO.
buoTtexHonorus v nuIieBast MPOMBIILIEHHOCTb.
buoTtexHonorus © XuMHUYECKasi IPOMBIIIIEHHOCTb.
TexHuueckass OMOPHEPreTHKA.

buoreorexnosorus.

DKonoruueckas OMOTEXHOIOTHS.

©ooNORwLD

[TepcniekTUBBI MCTIOJIB30BAHUSI MHUKPOOMOJOTHUYECKUX METOJOB OYHMCTKH OKpYXKaromen
Cpepbl.

10. buoxoHBepcHs OTXOIOB.
Tema 2. OcHOBBI OHOTEXHOJIOTHYECKOI0 MPOU3BOICTBA
Bomnpocs! 1151 OATrOTOBKU:

1. OcHoBHas cxeMa M KOMIIOHEHThI OMOTEXHOJIOTUYECKOTO TTPOU3BOICTBA

2. buonormveckuii areHT. MHKPOOPTaHH3MBI — MPOIYIIEHTHI OHUOJOTUYECKH aKTHBHBIX
BEIIIECTB B OMOTEXHOJIOTHH.

3. ®epmeHTanWs, WIM KyJIbTHBHPOBAaHHUE — OCHOBHAS CTajus OHOTEXHOJOTHYECKOTO
MPOU3BOJICTBA.
4. Beigenenne, 04MCTKA U TTOATOTOBKA TOBAPHBIX (hopM OHMompenapaTos.

o

OcHOBHBIC MIPUHIMIIBI MI/IKp06I/IOJIOFI/IquKOI>'I TCXHOJIOTHH.
6. buorexmosornueckue mponecCel W anmaparbl MNEPUOJUYECKOTO MW HEIMPEPBLIBHOT'O
KYJIbTUBHUPOBAHUA.



Mukpobuonoruueckas TpaHcopManus OPTraHMYECKUX COETMHEHUI.
Muxkpobuonorndeckas Tpanchopmanus yrieBoa0B.

Meranorennble Oaktepun. OOmas XapakTepucTuka. MeTaboinu3M METaHOTCHHBIX
OaxkTepuil.

9.TexHonorust Ipou3BoOJCTBa Ororaza. MukpoOHbIe COOOIIECTBA, YYACTBYIOIINUE B MTPOLIECCE

Tema

IMPONU3BOACTBA MCTAaHaA.

3. MuxpooduoJjiornyeckoe MNPOU3BOJACTBO 0€JIKOB, (PePMEHTOB U OHMOJOTMYECKHU

AKTHBHBIX BEILECTB
Bomnpocs! 115 nOAroTOBKU:

1.
2.

Nogakow

10.

11.
12.

13.

14.
15.
16.
17.

18.
19.
20.

21.
22.

23.
24.
25.
26.
27.

TexHonorust mpou3BoICTBa KOPMOBOTO OeIKa MUKPOOHOIOTUYECKUMU METOAAMH.
[TpuHuMNIMaIbHAs TEXHOJIOIMUYECKasl CXeMa IIPOU3BOICTBa KOPMOBOW Onomaccsl. ChIpbe,
UCIOJIb3YEMOE IS TPOU3BOJICTBA KOPMOBOTO OelKa.

TexHOoJOTHsI MPOU3BOICTBA KOPMOBOM OMOMACChI Ha YIIIEBOJIOPOIHOM CBIPhE.
[Tomyuenue KOPMOBOTr0O MUKPOOHOTO Oesika Ha HU3IIUX CIUPTaX.

TexHoNOTHsI MPOU3BOICTBA KOPMOBOTO O€ika Ha THAPOIN3ATaX PACTUTEIBHOTO CHIPHSL.
TexHonorus MPOU3BOJICTBA MUKPOOHBIX JIMITUIOB.

[lepcrieKTHBBI MCNOIB30BAaHUSI METAHOTPO(HBIX U BOJOPOAHBIX OAKTEpUN B KauecTBE
MPOYLIEHTOB KOPMOBOTO OeJKa.

buorexHomornyeckne MeTOAbl O0OTAIIEHUS OTXOJOB PACTEHHEBOACTBA OEIKOM.
TBepnodasznas pepmenTanms.

[lepcniekTUBBI MPOU3BOICTBA MUIIEBOTO Oenka. [IpoaynenTsl. Coipbe.
MukpoOuonoruyeckoe MPOU3BOJACTBO (PEPMEHTOB. MUKPOOPraHU3MBbI — HCTOYHHKHU
YHUKaJIBHBIX (DEPMEHTOB.

Hcnonp3oBaHne MUKPOOHBIX (PEPMEHTOB B MEIULIMHE U POMBIIINIEHHOCTH.

OcHOBHBIE CIOCOOBI MIPOU3BOJICTBA AMUHOKHCIIOT. [IpeumymectBa
MUKPOOHOJIIOTHYECKOTO CII0C00a MPOU3BOICTBA AMUHOKHUCIIOT TIEpe]] XUMUYECKUM.
MuKpoOopranu3MbI-lPOAYLIEHTbl aMUHOKHUCIIOT. [IoHsATHE O cBEepXCHMHTE3€ METa00JIUTOB.
PerynsTopHble MyTaHTBI-CBEPXIPOAYIICHTHl aMHUHOKHCIIOT.

MukpoOunosniornueckas TEXHOJIOTHsI POU3BOICTBA L-aMUHOKHCTIOT.

TexHoorHs MPOM3BOACTBA TU3UHA MUKPOOHOJIOTMYECKUM CHHTE30M.

TexHonorust Noy4eHus rIyTaMUHOBON KHUCIOTHl MUKPOOHOIOTHYECKUM CHHTE30M.
TexHonorust mojydeHus TpUNTodaHa MUKPOOMOJIOTMYECKMM CHHTE30M U MHKpPOOHOMH
TpaHchopmaruei.

Muxkpobuonoruyeckoe Mpou3BOACTBO aHTHOMOTUKOB. [IpoayIIeHTHI.

TexHonorus noy4eHrss KOpMOBOI'O TETPALIUKIINHA.

Mukpobuonoruueckoe  MPOU3BOACTBO  OPraHMYECKMX  KUCIOT. [nmyOuMHHOe H
MOBEPXHOCTHOE KylbTHBUpOoBaHuE. Cripbe. [IpomynieHTsI.

Mukpoburonoruyeckoe Mporu3BoACTBO BUTAMHHOB.

MukpoOunosnioruueckoe npou3BoAcTBO BUTaMHHOB B2 1 B12. Mcnonbs3oBanue B MeuiinHe
U c/X.

MukpoOunosioruyeckoe Npou3BOICTBO KAPOTHHOB.

[Tpon3BOICTBO MUKPOOHBIX MOJIMCAXAPUIOB.

TexHonorust nony4eHus 6aKTepuagIbHbIX SHTOMOIATOT€HHBIX OHOIPenapaToB.
TexHoOorHs MOMy4YeHHUs TPUOHBIX SHTOMOIATOT€HHBIX OHOIPENapaToB.

TexHonorus noy4eHrs BUPYCHbIX YHTOMOIIATOI€HHBIX OMOIIpenapaToB

Tema 4. CoBpeMeHHbIe METOJbI CO3JaHHUS NMPOMBIILJIEHHBIX IITAMMOB — NMPOAYLEHTOB.
NpPUMEHEeHHe MeTO0B FeHHO WHKeHePUH B OMOTEXHOJIOTHHI
Bomnpock! 1151 TOArOTOBKU:

1.

CO3,Z[8.HI/I€ MI/IKpOGHLIX MTaMMOB-TIPOAYICHTOB METOJaMH TeHEeTHYECKOM HWHXKCHCPUH.
q)epMeHTI)I, HCIIOJIB3YEMBIC IJId CO3AaHUA peKOM6I/IHaHTHLIX MOJICKYIL.



arwN

o N

10.

11.
12.

13.
14.

15.

16.

Ucrounuku [JHK mis knmonupoBanus. MeToAbl MOTy4YeHUSI MHAUBUIYAIbHBIX T€HOB.
Mertoas! Boccoeaunenus pparmentos JTHK.

Bexropusie monekyisl JJHK. bakrepuanshbie mrazmuasl. R-1ma3Muisl Kak BEKTOPHI.
Knerounas wHxkeHepus. Bo3MOXXHOCTH CO3MaHHS MHKPOOHBIX IITAMMOB-IIPOIYIIEHTOB
CIIMSIHUEM IPOTOIIACTOB.

Nmmobunmn3oBannbie cuctembl. Onpenenenue nousaTus. [IpenMyiecTBa UCOIb30BaHUS
B IIPOMBIIIJICHHOM ITPOU3BOJICTBE.

Hocwurenu, ucrnonb3yeMble 11 AMMOOMIA3AINHA (PEPMEHTOB U KIICTOK.

MeTto 161 UMMOOUTN3aUU (EPMEHTOB U KIIETOK.

NMmMoOunmn3oBannbie KJIETKU. Mcronb3oBaHWe B CHUHTE3€ OMOJIOTMYECKH aKTUBHBIX
BEUIECTB W CHCTEMax OWONOruueckod ovuctku. [IpenmyriecTBa Mo CpaBHEHHIO C
UMMOOUITN30BaHHBIMU (DEPMEHTAMHU.

[Tpou3BoACTBO  TIIOKO30-OPYKTO3HBIX  CHPONOB U (PYKTO3bI C  IOMOIIbIO
MMMOOMIN30BAHHBIX CUCTEM.

HMMMoOUIM30BaHHBIE CUCTEMBI B TPOU3BOJICTBE L-aMHUHOKHCIOT U OpPraHu4eCKUX KUCIIOT.
Hcnons3oBaHne WMMOOWIM30BAaHHBIX CHCTEM B IPOHW3BOJACTBE IMOJYCHHTETUUYECKUX
AHTUOMOTHKOB.

Hcnonbp3oBanne MMMOOWIM30BaHHBIX CUCTEM B MeAuIIHE. IMMyHO(pEPMEHTHBIN aHATH3.
Hcnonp30BaHne MMMOOWIM30BAHHBIX CHUCTEM MJis aHanuTuueckux ieneid. [lonstue o
ouonerexuu. [IpuHIMIBI cO31aHNsT OMOAATYUKOB.

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

[TorydeHue CTEPOUTHBIX TOPMOHOB € ITOMOIIBI0 MUKPOOHUOIOTHYECKOUN TpaHCHOpMAITUH.
[IpeumytiecTBa nepen XMMHUYECKUM CUHTE30M

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

1.

2.

No o

©

10.
11.
12.

13.
14.

PacturenbHas KieTKa Kak OOBEKT OHOTEXHOJIOTMH. MeToabl KyJbTUBHPOBAHUS
PaCTUTEIBHBIX KIIETOK.

Hcnonp30BaHNE CYCIEH3MOHHBIX KYJIBTYp PACTUTEIbHBIX KIETOK JUI IOJY4EHHUS
OMOJOTrNYECKH aKTUBHBIX BEILIECTB.

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

[TpoTomnacTsl pacTUTENBHBIX KJIETOK KaK OOBEKT OMOJIOrMYECKOro KOHCTPYHPOBAHMUSL.
ITomy4yenue npoTomIacToB.

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

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

[Tpumepsl osTy4eHNs U UCTIBITAHUS! TPAHCTEHHBIX PACTEHUM.

Bo3moxHocTH TpaHchopMaluy KIETOK )KMBOTHBIX METOJAAMH T'€HETUYECKON HHKEHEPUH.
ITepcrieKTHBBI TEHOTEPAITNN.

ComaTnueckasi THOpUIN3aIs )KUBOTHBIX KJIETOK.

['n6pu0MBI — IPOAYIIEHTHI MOHOKJIOHABHBIX aHTUTEN. MeTOo/ bl NOTY4YeHUs THOPUAOM.
Co3naHne TpPaHCTEHHBIX JKMBOTHBIX MPAMOM  MHKPOMHBEKIMEH  YYXKEPOIHOTO
TEHETUUYECKOTO MaTeprala B 3apOJIbIILIEBYIO KIETKY. MeTobI.

[TepcrieKTUBBI CO3AaHUS U UCTIOIB30BAHUS TPAHCTE€HHBIX KUBOTHBIX.

OMOpHOHAIbHBIE CTBOJIOBBIE KJIETKH KaK OCHOBA KIJIETOUYHOM Tepanuu

Kpurtepun onenku



OneHka «OTIUYHO» / «3auTeHo». OTBEThl HAa MOCTaBJICHHBIE BOMPOCHI M3JAaraloTCsl JIOTHYHO,
MOCJIEIOBATEIbHO M HE TpPeOYIOT JONMOJHUTENbHBIX MosicHeHuid. IloiaHo packpeiBaroTCs
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKAY SBJICHHUSAMH M COOBITUSAMU. JlemaroTcs 0OOCHOBaHHbBIE
BbIBOIbI. COOIOAI0TCS HOPMBI JTUTEPATYPHOU pedun

Ouenka «xopouio» / «3auTteHo». OTBeThl Ha MOCTaBJIEHHBIE BOIMPOCHI H3JIAraroTCs
CUCTEMATU3UPOBAHO U IIOCIENOBATENbHO. Marepuanl u31araeTcsi YBEpPEHHO. PacKphIThl
MPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXAY SBJICHUSMU U COOBITHSAMU. [leMOHCTpHUpyeTcs yMeHue
AHAIM3UPOBATh MAaTepHall, OJJHAKO HE BCE BHIBO/IbI HOCAT ApIr'yMEHTHUPOBAHHBIN U 10Ka3aTEIbHBIN
xapaktep. CoOI0at0TCsl HOPMBI JIUTEPATYPHON PEyu.

OreHKa «yIOBJIETBOPUTEIBLHOY» / «3auTeHO». JlomycKaroTcs HapyIIeHHs B TOCJIEA0BATEIEHOCTH
n3J10KeHUsl. HernonHo packpbIBalOTCS NPUYUHHO-CIEACTBEHHBIE CBSI3M MEXAY SBICHUSAMU U
coObITUSIMU. J[EMOHCTPUPYIOTCS IIOBEPXHOCTHBIE 3HAHUS BOIPOCA, C TPYAOM pELIArOTCS
KOHKpeTHble 3anauu. Mmerorcs 3arpyaHeHus ¢ BbIBoJaMHU. JlONMyCKarOTCs HapyLIEHHs HOPM
JUTEPATYpPHOU peyH.

OneHka «HEYyJTOBIETBOPUTEIBHOY» / «HE 3aYTeHO». Marepuan u3jnaraeTcsi HEerocaeI0BaTeNbHO,
cOMBYMBO, HE MPEJCTABIISAET ONPENEICHHON CUCTEMBI 3HaHUH 10 nucuuiuinee. He packpeiBatoTcs
MPUYMHHO-CJICICTBEHHBIE CBSI3U MEX]Y SBICHUSIMH U cOObITHsAMH. He mpoBoauTcs anamus.
BoiBosibl 0TCyTCTBYIOT. OTBETHI Ha AOMOJIHUTENBHBIE BOIPOCH OTCYTCTBYIOT. MIMEIOTCS 3aMeTHBIE
HapylLIEHUs HOPM JINTEPATypPHOU PEUH.

BOHPOCBI K KOJJIOKBUYMaM

KoanokBuym 1. Tema: OcHOBBI 0HOTEXHOJIOTN4YECKOT0 IPOM3BOACTBA

Bompocsr:

[Ton6op u cenexius MTaMMOB-TIPOAYLEHTOB B OMOTEXHOJIOTUH.

[ToHsiTHE O TEXHOJOTUYHOCTH ILITAMMA.

WMHayuupoBaHHBIH MyTareHe3 1 CTyleH4aThlii 0TOOP KaK METOJ| CO3[JaHUs IITaMMa-IPOyLEHTa.

Coznianue MUKpOOHBIX IITAMMOB-IIPOIYLIEHTOB METOJaMHU I'€HETUUYECKON MHXKEHEPHUH.

DepMeHTBhI, UCTIOIb3yeMbIE IS CO3/JaHNUs PEKOMOMHAHTHBIX MOJIEKY

KonnokBuym 2. Tema: OcHOBBI 0HOTEXHOJIOTH4YE€CKOT0 IPOM3BOACTBA

Bomnpocsr:

OCHOBHBIE CTaJIM OMOTEXHOJIOTHYECKOTO MTPOU3BOJICTBA.

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

KonnokBuym 3. Tema: MuxkpoOuojornueckoe INpOM3BOJACTBO 0eKOB, (pepMEHTOB M

0M0JI0OrMYeCKH AKTHBHBIX BelIeCTB

Bomnpocsr:

MukpoOHoe Tpou3BOACTBO OEIKOB, CBSI3b C OMOIKOHOMHUKOHM.

KonnokBuym 4. Tema: MuxkpoOuojornyeckoe INpOM3BOJACTBO 0eJKOB, (pepMEHTOB H
0MO0JI0OrMYeCKH AKTHBHBIX BelIeCTB

Bomnpocsr:

MukpoOHOe Tpou3BOICTBO PEPMEHTOB, CBSI3b C OMOAPKOHOMHUKOM.

KoanoxkBuym 5. Tema: CoBpemMeHHbIe MeTOAbI CO3AAHWSI NPOMBINLIEHHBIX HMITAMMOB —

NPOAYLEHTOB. IPUMEHEHHE MEeTO0B I'eHHOI NH:KeHepUH B OMOTEXHOJIOTHH

Bormpocsr:

WuaynupoBaHHBIM MyTareHes U CTyleH4aTblii 0TOOp Kak METOJI CO3/1aHUs IITaMMa-IIPOJIyIIEHTA.

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

KosustokBuym 6. Tema: BHOTEeXHOI0rusl pacTeHMI M )KUBOTHBIX

Bormpocsr:

KynbTuBupoBaHue KJIETOK BBICIIUX KUBOTHbIX.

Hcnonp30BaHue KyJIbTYp KUBOTHBIX KJIETOK B OMOTEXHOJIOTHH.



KoanoxkBuym 7. O030p nNpoiiieHHOr0 MaTepuaJia U NMPoOBeJeHHe 3a4eTa.
Bompocstr:
O0630p NpoiIeHHOTO MaTepuala U MPOBEICHHUE 3a4ETa.

Kputepuu onieHKn KOJJIOKBHYMA:

- OIICHKA «OTJIMYHO» BBICTABJISCTCS, €CIM CTYIACHT JICMOHCTPHPYET BCECTOPOHHEE,
CUCTEeMAaTHUYECKOE U ITyOOKOE 3HAaHUE MaTepHalia, yMEHHE CBOOOIHO BBIMONHSITH MPAKTHUECKUE
3aJ]laHUsl yMeeT CBOOOJHO JIOTHYECKH, apTyMEHTHPOBAHHO, YETKO M C)KATO M3JlaraTh OTBETHI Ha
BOTIPOCHI C MCIIOIH30BAHUEM HAYIHON TEPMUHOJIOTHH;

- OLIEHKAa «XOPOIIO» BBICTABISACTCS, €CIIM CTYACHT IPOJSMOHCTPHPOBAI XOPOIIHE
CUCTEeMATUUYECKUE 3HAHHUS MaTepuaia, OTBETHI COJEPKAT HEKOTOPYIO HETOYHOCTh WU HE
OTJIMYAIOTCS IOJIHOTOM M3JI0KEHUS;

- OIICHKA «yJIOBJICTBOPUTEIHLHOY BBICTABIISIETCS, €CIIM CTY/ICHT J1aeT HETOJIHBIC OTBETHI HA
BOIIPOCHI, JIONYCKaeT HETOYHOCTH B (DOPMYITHPOBKAX;

- OIICHKAa «HEYJOBJICTBOPUTEILHOY» BBICTABIISETCS, €CIM CTYACHT HE MOATOTOBUJIICS, HE
OTBETHJI Ha BOTPOCHI MJIM OTBETWJI HEMPABWIBHO; MOKa3all clia0ble 3HAHUS U JONMYCTHII TPYyObIe
OIINOKHU

OneHouHBIE CpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM WX WHIUBHIYaTbHBIX CUXO()U3NIECKUX OCOOCHHOCTEH.

— Ipy He0OXOMMOCTH HHBAIHMIAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
NPEIOCTABIISCTCS JOTIOJIHUTEIBHOE BPEMSI [UIsl TIOATOTOBKU OTBETA;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIUAOB H JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSMH 3I0POBbS MIPEAYCMAaTPUBACTCS MCIIOJIb30BAHHE TEXHHYECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
U WMHBAIWAOB TPOIEAypa OICHUBAHUS PE3YJIbTaTOB OOYyYEHHS 1O JUCHUIUIMHE MOXET
IPOBOIUTHCS B HECKOJIBKO 3TATIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTAaTOB OOYYEHHS WHBAIUAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopMalmu B (GopMax, aJaNTHPOBAHHBIX K OTPAHUYEHHUSIM HX 3JI0POBbS M BOCIPHSITHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B MIeYaTHOW (hOpMe YBEINYECHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JInst I ¢ HapyIISHUSIMH CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

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

1. buorexHOIOTHS. OHpCI[CHeHI/Ie rmoHATHSI. OCHOBHBIE 3agavu
2. OCHOBHBIC MPOAYKTHI U MPOLECChI, OCHOBAHHLIC HAa OMOTEXHOJIOTUH.
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buorexHonorus u MmenunuHa.

BuoTexHoI0THs U CENBCKOE X03UCTBO.
buorexnonorus n MmuuIcBasd MPOMbINIJICHHOCTD.
brorexHonorus n XumMudecKas MMPOMBINIJICHHOCTD.
TexHuueckast OMO3HEPreTUKa.

buoreorexHonorus.

OKosornueckas OMOTEXHOIOTHS.

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

Cpelbl

OcHOBHasi cxeMa M KOMIIOHEHThI OMOTEXHOJIOTHYECKOro Mpou3BoACcTBa. OCOOEHHOCTH
OMOTEeXHOJIOrMYecKuX nporeccoB. [logpasaenenue no npusHaKy LEIeBOro MNpoyKTa.
buonoruueckuit areHT. MUKpOOpPraHus3mbl — MPOAYLEHTHl OHOJIOTMYECKH AKTHUBHBIX
BEIIECTB B OMOTEXHOJIOTHH.

[TonGop u cenmexkuus ITAMMOB-NIPOJAYLEHTOB B OuorexHosoruu. llonstue o
TE€XHOJIOTUYHOCTH LITaMMa.

WMunyuupoBaHHBIH MyTareHe3 M CTYNEHYaTblii OTOOp Kak MeTOJ CO3JaHus IITaMMma-
IIPOJYLIEHTA.

Cozlanue MHUKpPOOHBIX IITAMMOB-IIPOAYLEHTOB METO/JaMU T'€HETUYECKOW HHKEHEpPHUH.
DepMeHTHI, UCTIONb3yeMbIE JIJISl CO3JaHUsI PEKOMOMHAHTHBIX MOJICKYT.

Ncrounnkn THK 1s knoHupoBanus. MeToapl IOIy4YeHUsl HHINBUYAIbHBIX T€HOB.
Mertoas! Boccoenunenus pparmentos JJHK.

Bekropusie monekynsl JJHK. bakrepuanbhblie mna3mMuasl. R-mia3Muabl Kak BEKTOPBI.
[TosryueHne MUKpPOOPIaHM3MOB — MPOAYLIEHTOB MHCYJIMHA METOJaMU TI'€HETHYECKON
WHXCHEPUU.

Knerounas mmxenepus. Bo3MOXHOCTH cO3/1aHMsI MUKPOOHBIX IITAaMMOB-IIPO/IYLIEHTOB
CIIMSIHMEM ITPOTOIIACTOB.

OcHOBHBIE CTaJH OMOTEXHOJIOTHYECKOrO IPOU3BOJICTBA.

[TonroroBka mramMMa-mpoayLEeHTa U ChIPbsl B OMOTEXHOJIOTUYECKOM ITPOU3BOJICTBE.

®epMeHTanusl, WM KYyJIbTUBUPOBAHHWE — OCHOBHAsl CTagusi OHMOTEXHOJIOTMYECKOTO
IIPOU3BOJICTBA.
Beinenenue, ouncTka ¥ HOJAroTOBKA TOBAPHBIX (hopM OMoIpenaparos.

OcHOBHBIE TPUHIIUIIEI MUKPOOHOIOTHUECKON TEXHOIOTHH.

buorexHonornyeckue mpouecchl W ammapaTbl MEPUOAWYECKOr0 U HEHpepbIBHOIO
KYJIbTUBHPOBAHHUS.

TexHonorus mpou3BoJICTBa KOPMOBOT'O O€IKa MUKPOOHOIOTHYECKUMU METOAAMH.
[TpuHIMNIMaIbHAS TEXHOJIOTMYECKas cXeMa IPOU3BOICTBa KOPMOBOW Ouomaccsl. Chipbe,
UCIIOJIb3YEMOE IS TPOU3BOJICTBA KOPMOBOTO O€lKa.

TexHonorus Npou3BoICTBa KOPMOBOI OMOMAacchl Ha YTI€BOIOPOAHOM ChIPBE.
[Tony4yeHne KOpMOBOTO MUKPOOHOTO O€IKa Ha HU3IIUX CIIUPTaX.

TexHOoMOrHs MPOU3BOJICTBA KOPMOBOTO O€lKa Ha TUAPOJIN3ATAX PACTUTEIILHOTO CHIPbSI.
TexHOoNOorHs MPOU3BOJICTBA MUKPOOHBIX JIUITUIOB.

[lepcrieKTHBBI HCTONIB30BAHUS METAHOTPO(HBIX U BOJOPOIHBIX OaKTepuil B KadecTBe
MPOYLIEHTOB KOPMOBOTO OeJKa.

buorexHonornueckne MeToabl OOOTAlIEHHs OTXOJOB PACTEHHUEBOACTBA OEIKOM.
TBepnodasznas pepmenrtanms.

[TepcnekTUBBI TPOM3BOICTBA TUIIEBOTO Oenka. [IpoaymenTsl. Coiphbe.
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Mukpobuonoruueckoe MpOU3BOACTBO (hepMEHTOB. MHKpPOOPraHU3Mbl — HCTOYHHMKH
YHUKAJIbHBIX (DEPMEHTOB.

Hcnonb3oBanne MUKpOOHBIX (PEPMEHTOB B MEAMIIMHE M TPOMBIIIICHHOCTH.
NmmoOunmn3oBanHble cucteMbl. Onpenenenue noHatus. IlpenMyiecTsa ucnonb30BaHUs
B IIPOMBIILIJIEHHOM IIPOM3BOJICTBE.

Hocurenu, ncnonbs3yeMsle 411 MMMOOUIM3AMK (PEPMEHTOB U KIIETOK.

Metonbl nMMOOMIIN3aLUN (PEPMEHTOB U KIIETOK.

HNmMmoOunu3oBaHHble KJIETKHU. Vcronb30BaHME B CHUHTE3€ OMOJIOIMYECKM aAKTHBHBIX
BEIIECTB U cHUcTeMax OuoJorudeckoil ouuctku. llpenmyiiecTBa IO CpaBHEHHUIO C
UMMOOHMIN30BaHHBIMH (DepPMEHTAMHU.

[Tpou3BOACTBO  IUIFOKO30-(PYKTO3HBIX  CHPONOB M (PYKTO3BI C  MOMOIIBIO
MMMOOUIIM30BaHHBIX CUCTEM.

MMMOOUIN30BaHHBIE CUCTEMBI B IPOM3BO/ICTBE L-aMUHOKHUCIOT M OPraHu4eCKUX KUCIIOT.
Hcnonb3oBaHne HMMMOOWIM30BAaHHBIX CHUCTEM B IPOM3BOJCTBE IOJYCHMHTETHUYECKUX
AHTUOMOTHKOB.

Hcnonb30BaHne MMMOOMIN30BAHHBIX CUCTEM B MeulHe. IMMyHO(DEpMEHTHBIN aHau3.
Hcnonb3oBaHue MMMOOWIM30BAaHHBIX CHUCTEM MJIs aHanuTudeckux ueneil. Ilonsatue o
ouonerexuu. [IpuHIMIIBI cO31aHUsT OMOAATYUKOB.

OcHOBHBIE CIOCOOBI MIPOU3BOJICTBA AMUHOKHCIIOT. [Ipeumymectna
MHUKpPOOHOJIOTHYECKOTO c110c00a MPOU3BO/ICTBA AMUHOKHUCIIOT IEPE]] XUMUYECKUM.
MuKpoOpraHu3MbI-lPOAYLIEHTHl aMUHOKHUCIIOT. [loHsATHE O cBepXCHHTE3e METabOIUTOB.
PerynsTopHble MyTaHTbI-CBEPXIIPOAYLIEHTHl aMUHOKHUCIIOT.

Mukpoburosnoruueckas TEXHOJIOTHs IPOU3BOACTBA L-aMHHOKHUCIIOT.

TexHoorus MPOM3BOACTBA JIU3UHA MUKPOOHOJIOIMYECKUM CHUHTE30M.

TexHo0rus MoMy4eHUs INTyTaMUHOBOM KMCIOTHl MUKPOOHOIOIMYECKMM CUHTE30M.
TexHonorust nojydeHus TpuUnTopaHa MUKPOOMOJIOTMYECKMM CHHTE30M U MHKpPOOHOMH
TpaHchopmaruei.

MukpoOurosioruyeckoe npou3BOACTBO AHTUOMOTUKOB. [Tpoay1IeHTHI.

TexHomnorust nosy4eHrss KOpMOBOI'O TETPALIUKIINHA.

[TonsiTe 0 cCBEpXCHHTE3€ METAa0OJIUTOB, MHUKPOOHOM KieTkoW. JIuMuTupoBaHue u
UHTUOMPOBAHUE TIPOLIECCOB MHUKPOOMOJIOIMYECKOIO CHHTE3a C LENbI0 TOBBILICHUS
HOPOAYKIMH METa0OIUTOB.

Mukpobuonoruueckoe  MPOU3BOACTBO  OPraHMYECKMX  KUCIOT. [nmyOuMHHOE H
MOBEPXHOCTHOE KyNnbTHBUpoBaHue. Coipbe. [IpomylieHThI.

MukpoOunosioruyeckoe npou3BOACTBO BUTAMUHOB.

MukpoOunosnoruyeckoe npou3BoJcTBO BUTaMHHOB B2 1 B12. Mcnonbs3oBanue B MeuiinHe
u c/X.

MukpoOnosoruyeckoe Mporu3BoJICTBO KAPOTHHOB.

[Tpon3BOICTBO MUKPOOHBIX MOJIHCAXAPUIOB.

TexHomorus nmosy4yeHus 6akTepraaIbHbIX YHTOMOIIATOTCHHBIX OHONpenapaToB.
TexHoO0rHs MOMTyYeHHUs TPUOHBIX S HTOMOIIATOT€HHBIX OMOIPENapaToB.

TexHoIOorHs MOTyYeHHUs BUPYCHBIX YHTOMOIIATOT€HHBIX OUOIpenaparos.
MuxkpoOuonornyeckas TpaHcpopmarus OpraHUYECKUX COETUHEHUI.
MuxkpoOuonornyeckas Tpanchopmalys yrieBo10B.

[TosryueHue cTEpOMIHBIX TOPMOHOB € MTOMOIIBI0 MUKPOOHOJIOTHYECKOM TpaHCHOpMaIiH.
[TpeumyiiecTBa nepes XMMHUYECKUM CHHTE30M.



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

67. [lonyyeHne MUKPOOPTaHU3MOB — TPOIYLEHTOB WHCYIMHA METOAAMU T'€HETHYECKOH
WUHXXEHEpUU

68. PacTurenpHas KieTka Kak OOBEKT OMOTEXHOJOrMHA. MeTOoAbl 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'ubpuau3zanys COMaTHIECKUX KIETOK pacTeHHi. [lepcrieKTUBBI HCIIOIB30BaHHUS.

73. KimoHasibHO€ MUKpOpa3MHOXeHHE pacTeHuil. Metozsl. Llenu.

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

75. IIpumepbl MOTYyYEHUS U UCIIBITAHUS TPAHCTEHHBIX PACTCHHIA.

76. KynbTuBUpOBaHHE KJIETOK BBICHIMX >XMBOTHBIX. VCHONB30BaHME KYIBTYp KHUBOTHBIX
KJIETOK B OMOTEXHOJIOTHH.

77. Bo3aMoxHOCTH TpaHC(HOpMAIHH KIETOK )KUBOTHBIX METOJIaMH T€HETHYECKON MH)KEHEPUH.
[IepcrieKTHBBI TEHOTEPAITUN.

78. ComaTnueckasi TMOPHIU3aIis )KUBOTHBIX KJICTOK.

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

80. Co3naHue TpPAaHCTEHHBIX OJKUBOTHBIX MPSIMOW  MHUKPOMHBEKLIHEH  UyKEpOIHOTO
TEHETUYECKOTO MaTepualia B 3apOJIbIIIEBYIO KIETKY. MeTOIbI.

81. IlepcnieKTUBBI CO3JaHUS U UCIIOJIb30BAHUS TPAHCTEHHBIX KUBOTHBIX.

82. DMOproHAaTBHBIE CTBOJIOBBIE KJIIETKH KaK OCHOBA KJICTOYHOH Tepariu.

83. Meranorennple Oaktepuu. OOmas xapakTepucThka. MeTa0oian3M METaHOTEHHBIX
OaxTepuil.

84. TexHomoOTHUs MTPOU3BOJICTBA OMOTra3za. MUKpOOHBIE COOOIIECTBA, YIACTBYIOIIUE B POIIECCE
IIPOU3BO/ICTBA METAHA.

85. Dkonornyeckast 6uorexHonorus. [lepcreKkTUBBl MCIONB30BaHUSI MHKPOOMOJIOTHYECKUX
METOJIOB OYMCTKH OKPY’KaroILEeN cpebl. BHOKOHBEpCHUS OTXO0B.

Kpurepun onenkn

- OLIEHKA «3a4TEHO» BBICTABJISIETCS CTYJIEHTY, €CJIM CTYJIEHT II0Ka3all IIPU OTBETE JOCTATOUHOE
3HAaHUE MaTepualla, I[OHMMAaHWE CYHNIHOCTH pacCMaTpUBAaE€MbIX IOHATHM, SBICHHU U
3aKOHOMEPHOCTEHN.
- OLIEHKAa «HE 3auTCHO» BBICTABIIAETCS CTYIEHTY, €CIM CTYAEHT I0Ka3ajl IpH OTBETe
HEJ0CTaTOYHOE 3HaHNE MaTepuaa, JOMyCKaeT MNPy OTBETe IrpyOble pakTUUEeCKHe OMHUOKHU.

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

— IIpY HEOOXOJMMOCTH UHBAJIUIAM H JIUIIaM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
MPEIOCTABIIACTCS JOTOJHUTEIBHOE BPEMS 1T MMOJITOTOBKU OTBETA HA SK3AMEHE;



— IIPU NPOBEJIEHUH IPOLEAYPHI OLIECHUBAHUS PE3YIbTATOB O0YyUCHHsI HHBAJIUIOB U JIULL C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBBS IPEAYCMATPUBAETCS UCTIOIB30BAHUE TEXHHYECKUX
CPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIIHBIMUA OCOOEHHOCTIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB IpOLEIYpa OLEHUBAHUSA pE3YJbTAaTOB OOyUYeHHMs MO JAUCLUUIUIMHE MOXET
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 OIPAaHMYCHMUSIM HX 370POBbS U BOCHPUATHUSA
uHpOpMaLUu:

Jlist i ¢ HapyIIeHUsIMU 3pEHUS:

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

— B (hopMe 3JIEKTPOHHOI'O TIOKYMEHTA,

JIyist JnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B TieyaTHOU hopme,

— B (hopMe 371eKTPOHHOI O TIOKYMEHTA,

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

5. IlepeyeHb OCHOBHOW U 10NOJTHUTEIbHOH Y4eOHOM JINTEPATYPbl, HEO0X0AMMOM 1JIA
OCBOCHUS M CHUIUIMHBI (MOAYJIsT).

5.1 OcHoBHas JiMTEpaTypa:
1. buorexnonorus. B 2 4. YacTp 1 : y4eOHHUK ¥ MPAKTHKYM JJIsl aKaJIeMUYecKoro OakanaBpuara /
nox obm. 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. buorexnonorusi. B 2 4. Yactp 2 : yueOHUK U IPAKTUKYM JUIS aKaJeMHYECKOTo OakanaBpuara /
H. B. 3arockuna [u ap.] ; mox obm. pen. H. B. 3arockunoit, JI. B. Hazapenko. — 2-e u3., ucmp.
u gomn. — M. : U3aarenscto FOpaiit, 2017. — 285 ¢. — https://biblio-online.ru/book/8 AO09AF2-
FD7A-49A9-B4B7-6CEA62B48BFB.
3. buorexHonorus: y4eOHUK ais cTyaeHToB By3oB / [W. B. TuxonoB u ap.]; nox pexa. E. C.
Boponwuna. - CI16.: TUOP/], 2008. 703 c.

JI1st OCBOCHMS JUCLHUILIMHBI MHBAJIMIAMU U JIMLAMHU ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
310pOBbsS. MMEIOTCSI M3JaHHsl B AJIEKTPOHHOM BHJI€ B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «OpaiT».

5.2]IonoJHATEIBbHAS JIMTEPATYpPa
1. MonekynspHast 6uorexHonorus. [Ipunnunel u npumenenue / b.I'muk, /x. [Tactepnak- M:
Mup. 2002 - 589c.
2. Hayuanbie ocHoBBI 5k00noTexHomoruu / A. H. Ky3unenios, H. B. I'panosa. M.: Mup, 2006 - 504
c.
3. Teopernueckre OCHOBBI OMOTEXHOJIOTHH: yueOHO-MeTonuueckoe mocodue / A.C. CUpOTKUH,
B.b. XKykoBa; ®exnepaiibHOEe areHTCTBO MO oOpa3oBaHuio, KazaHCKUIl ToCyaapCTBEHHBIN
TexHoyiorndeckuii yauBepcuteT. - Kazanp: KI'TVY, 2010. - 87 c.:To xe [DnexTpoHHBINA pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=270560
4. BUOHAHOTEXHOJIOTHH: JOCTHXKCHHUS, TIPOOIEMBbI, IEPCTIEKTUBBI Pa3BUTHS: ydeOHOE TTocodue /
M.A. HakBacuna, B.I'. AptioxoB ; denepaiibHoe rocyiapcTBeHHOE 00 1KETHOE 00pa30BaTEIbHOE
yUpEXJIEHUE BBICIIEro MpodeccuoHalbHOro oOpa3oBaHus «BOpoHEXCKHH TrocyaapCTBEHHBIN



yHUBEpCUTET», MUHHCTEpCTBO oOpa3zoBanus u Hayku PD. Boponex: M3garenbckuii qom BI'Y,
2015. - 152 C.; To xe [DeKTpOHHBIN 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 oOpa3oBanusi U Hayku Poccuu, DenepalibHOE TOCYIapCTBEHHOE
Oro/pKeTHOE 00pa30BaTENbHOE YYPEKACHHUE BBICHICTO MPOPECCHOHATHHOTO 00pa3oBaHUs
«Ka3aHCKUIl HalMOHAJIBHBIA MCCIEAOBATEILCKUNA TEXHOJOTMYECKUM yHUBepcuteT». KazaHb:

N3narenbcTBO KHU-TVY, 2014.117 C.; [D51eKTpOHHBIH pecypc].URL:
http://biblioclub.ru/index.php?page=book&id=428098
5.3. Illepuoauyeckue U3IaHU:
Mecro
Ilepnonnuno
Ne 3a Kakue TroJbl | XpaHEHU
Hazpanue nznanus CTh BBIXOJA
n/m XPaHUTCS s
(BTOM)
1 MukpoOHoIoTHS 6 1944-2016 3
) 1956-1983,
2 Bectauk MI'Y. Cepus: buonorus 4 1987-2016 g3
4 Knunnueckas u maboparopHasi iuarnoctuka | 12 2001-2016 93
5 MukoJsiorust ¥ PUTONaToNOrus 6 2001-2016 g3
6 MuKpOOHOIOTHYECKHIA )KYPHAT 6 1987-2016 93
7 MounekynsipHasi OMOIOTHS 6 1978-2016 93
8 buoTtexHonorus 6 1996-2016 93
9 Wzeectust PAH Cepus: bronorudeckas 6 1936, 1944-2013 4/3
10 | IpuknanHas OMOXUMHS 1 MUKPOOHOJIOTHS 6 1968-2016 g3
buonorus. PedeparuBnbIit JKypHaJIL.
11 BULIATH 1970-2013 3an PK
6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKALIMOHHON  CeTH
«HTEepHET», HEOOXOAUMBIX JJI5l OCBOECHHS TUCIHUTILIUHBI (MOTY/JIsl).
1. www.kubsu.ru - odunmaneblii  caiit  KybOaHckoro rocymapCTBEHHOTO

YHUBEPCHUTETA;

2. http://www.biorosinfo.ru/ - opunmansHeIi caliT o0mecTBa 6noTexHoI0roB Poccun
umenu 0. A. OBUMHHUKOBa

3. http://www.cbio.ru/ - uatepaer-xxypran "Kommepueckas duorexnonorus",

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

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

6. http://www.genetika.ru/ - opurmansasiii caiit ®I'VII ['ocynapcTBeHHBIN HayYHO-
UCCIIEI0BATEIbCKOTO MHCTUTYTa TEHETHKH W  CENIEKIMH  IPOMBIIIICHHBIX
MUKpoopranuzmMoB (Mocksa)

7. Dnextponnas oubnmoreuynas cucrema eLIBRARY.RU (http://www.elibrary.ru)
8. DnekTponHHas OubIMoTEeYHAs cucTeMa u3matenbeTBa "Jlans" hitp://e.lanbook.com

7. MeTtoanyecKkue yKazaHus VIl 00y4aKOIIMXCS 110 OCBOEHUIO TUCHMILIMHBI (MOAYJIs1).

Jlexnus:

Pabora Ha nekuuu ABISETCS OYEHb BaKHBIM BUAOM CTYACHUYECKOH JESTENbHOCTH AJIs U3yUCHUS
JUCLUUIUIMHBL, T.K. Ha JIGKIMM HIPOMCXOJUT HE TOJBKO COOOIIEHHE HOBBIX 3HaHUM, HO U
cucTeMaru3anus U 0000IIeHe HAaKOIUIEHHBIX 3HaHUH, (OPMHUPOBAHHUE HA UX OCHOBE HUJCHHBIX
B3IJIAJIOB, YOEXKICHUN, MHPOBO33PEHUS, DPa3BUTHE IO3HABATEIbHBIX M NPO(PECCHOHATBHBIX



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

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

. 03HAKOMHUTKCS C TEMOM JICKITNHT

. 03HAKOMUTHCS C MPEJI0KEHHBIMU BOIIPOCAMU
. M3y4YUTh COOTBETCTBYIOIIMI MaTepHall

. 03HAKOMMThCS C JINTEPATypOH 1O TEME

IIpakTnyeckue (ceMUHAPCKHE) 3aHATUS

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

® 03HAKOMHUTKCS C TEMOM, LIETIBIO U 3a7auaMu pabOThI

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

CamocrosiTeibHas paGora

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



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

® H3y4YUTb COOTBETCTBYIOUIUH JIEKIIMOHHBIA MaTepHal

® U3Y4YUTh OCHOBHYIO JIUTEPATYypy 10 TEME

® U3YYUTH JIONOJIHUTEIBHYIO JIUTEPATYPY 110 TEME

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

3aBUCUMOCTH OT 3aJaHMsl

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



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

IHoaroroBka nmpe3eHTanMii:
® 3HAKOMHTHCS C TEMOM, IEJIbIO U 3a/1a4aMHU
® COCTaBUTH IUIaH MPE3EHTALIUH COTJIACHO OCBOCHHOMY T€OPETUUECKOMY MaTepuaty
® [POM3BECTH IOUCK B JICKIIMOHHOM MaTepuajie, OCHOBHOW M JOIMOJIHHUTEIbHOU
nuTepatype pakTH4ecKoro Marepuana no Teme
® [IPOM3BECTHU MMOUCK WIUTIOCTPATUBHOIO MaTepuaia B CETU "MHTEpHET"
®  COCTaBHUTb MPE3CHTAUIO IPU MTOMOLIH crienuaiu3upoBanHoro 110
®  COCTaBHTb JIOKJA/l MO UJUTIOCTPATUBHOMY MaTepuaty Mpe3eHTaluu
® OTpEeNeTUpOBaTh MPE3CHTALIUIO NEepe caauei
KoanoxkBuymbi:
® 03HAaKOMHUTKCS C TEMOI M BOIIPOCAMU KOJIJIOKBUYMa
W3YYUTH JICKIIMOHHBIN MaTepHual
W3YYUTh OCHOBHYIO JIUTEPATYpPY MO TEME
W3YYUTH JOTOJHUTEIBHYIO TUTEPATYPy MO TeMe
HamucaTh OTBET Ha MPEAI0KEHHBIH BOIIPOC
00BEM MUCHbMEHHOTO OTBETA OT 3 110 4 CTpaHUI], BpeMsl BHIMOIHEHUS 10 90 MUHYT

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

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

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

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH.

— KoHcynbTHpOBaHNE OCPEICTBOM IEKTPOHHOU MOYTHI.

— Mcnonp30BaHuE CTyI€HTaMU DJIEKTPOHHBIX MTPE3EHTAIIMM HAa IPAKTUYECKUX 3aHATHAX

8.2 IlepeyeHp HEOOXOAMMOIO NPOTPAMMHOIO O0ecIeYeHHsI.

Ne Ne A0TroBOpa HepequL JIMICH3UOHHOI'O IMTPOTrpaMMHOTO obecneueHUs

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

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

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

«AHTHUIIATHATY» Ha OJWH TOJ

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




8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant Ilatocy,
— «["apanT».

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

NOAKIIOUeHUs1 K cetu «MHTepHeT», ImporpaMmoil 3KpaHHOTO
yBEJIMYEHUSI M OOECHEYEHHBI JOCTYIOM B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

3an  Oubmuorekum KyOI'Y ocHameHHBIH KOMIBIOTEPHON
TEXHUKOM C BO3MOKHOCTBIO IOAKIIOUEHHU K ceTH «HTepHEeT»,
MpOrpaMMOil  SKpPaHHOTO  YBEJIMYECHHS M  OOCCICUCHHBIN
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO
Cpely YHUBEPCUTETA




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

Penensupyemass mnporpamma kypca "BBemenume B OMOTEXHOJOTHIO"
pazpaboTana Ha OCHOBe TpeOoBaHUil (heaepambHOrO  TOCYIAPCTBEHHOTO
0o0pa30BaTeNbHOTO CTaHJApPTa BbBICHIETO MPO(ECCHOHATBHOTO O00pa30BaHUs K
00s3aTeTbHOMY MHHHMYMY COJAEpKaHHS W TOJTOTOBKM OakalaBpoB IIO
Hanpasyieauto 06.03.01 Ouonorusa. OHa COCTOUT U3 CIEAYIOIIMX pPa3IEoB:
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
BEJYLIYIO POJib B 3alluTe OMOC(Epbl OT TEXHOI'CHHBIX 3arpsi3HEHUH, NOJy4YeHUU
pa3zHo00pa3HBIX MPOAYKTOB OMOCHHTE3a. B mporpamme paccMaTpuBaroTCsi BONPOCHI
MCITOJIb30BAaHUSI MUKPOOPTAHU3MOB B Pa3HOOOPA3HBIX OTPACISX TPOMBIIIEHHOCTH,
CEJIbCKOTO XO0341CTBa, )KUBOTHOBO/ICTBA, MEAUIIMHBL. HeManoBaxkHOe 3HaUEHUE IS
BOCIIUTaHUs OyAylIMX CHEHHAIUCTOB OyleT UMETh CaMOCTOATENbHAas 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€HETHUKH,
MUKpPOOHOJIOTUN U OMOTEXHOJIOTHH.

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

[Tpodeccop xadenpsr Ononoruu u

skonoruu pacreanii ®I'6OY 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

Peuensupyemast nmporpamma kypca "BBeneHue B OMOTEXHOJIOTHIO" COCTOUT
U3 CIEAYIOUINX Pa3esioB: OpraHU3allMOHHO-METOAMYECKUN pa3aell; colep KaHue u
CTPYKTypa JUCHUIUIMHBL, 00pa30BaTeIbHbIE TEXHOJIOTUU; OLICHOYHBIE CPEICTBA IS
TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH W TMPOMEXKYTOYHOW aTTecTanuu; ydeOHO-
METOJIUYECKOE oOecrnieueHue JUCIUILITUHBL; MaTepUaTbHO-TEXHUYECKOE
oOecrieueHue auciuIuinHbl. [Iporpamma paszpaboTraHa Ha OCHOBE TpeOOBaHMIA
denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa  BBICHIETO
npoecCUOHaNbHOTO 00pa30BaHUsl TOJATOTOBKM OakajllaBpOB IO HAMpaBJICHUIO
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 M HEOOXOIUMBIM JUIsI CTYJIEHTOB-0MOJIOTOB. B
porpaMMe pacCMaTPUBAIOTCS BOMPOCHI HCIOIB30BAHUS MUKPOOPTaHW3MOB B
pa3HOOOpa3HBIX  OTpACHsAX  MPOMBIIUIEHHOCTH,  CEJIbCKOTO  XO3SICTBa,
JKUBOTHOBOJICTBa, MeAMIMHBL. HemanoBaxkHoe 3HaueHue s (POPMUPOBAHUS
KOMIETEHIIMA HUTPalOT MPEAyCMOTPEHHBIE B pabodyeil mporpaMme pasieibl 1o
CaMOCTOATENbHOM paboTe OakalaBpoOB HaJ JUTEPATYPOU U HaNMcaHueM pedepaToB
C MYJbTUMEIUUHBIMU TIPE3CHTAIUSMU 10 TEMaM.

YuebHo-meToanueckoe obOecredeHue JUCHUIUIMHBL W COBPEMEHHas
MaTepualbHO-TEXHUYECKass ©0a3a Kadenpsl TE€HETUKH, MHUKPOOUOJIIOTHH U
OMOTEXHOJIOTHH CTIOCOOCTBYET MOJTHOMY PACKPBITHIO CYTH ITPOTPAMMBI ¥ TTO3BOJISIET
CTYZCHTaM IOJIHOCTBIO OBJIAIETh TPEOYyEeMbIMHU 3HAHUSIMHU, YMEHUSIMHU U HAaBbIKAMHU.

Takum o0pa3om, pereHsupyemasi ydeOHas TMporpaMmMa MOXKET ObITh
pEKOMEHJIOBaHa MpHu u3ydeHuu cryneHtamu KyOl'Y HampaBieHus MOArOTOBKH
06.03.01 - buonorus aucturuiabl «BBeneHrne B OMOTEXHOIOTHIO .

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




