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AHHOTALHA
paboyeii mporpaMMbl AHCUHIIJIHHBI
«OcHOBBI MUKPOOHOH OHOTEXHOJIOTHH»
]ISt NOATOTOBKH GakanaBpa no Hanpasienuio 19.03.01 buorexunosorus,
HanpasJjieHHocTh buoTexHosiorus

Ilesib 0OCBOEHHUSI AHCHHIIHHBIL

[lenbto u3ydeHus: AUCHUIUIMHBI «OCHOBBI MHUKpPOOHON OHMOTEXHOJIOTUH) -
GopMupoBaHHE COBpPEMEHHBIX Npe/CTaBleHUid 00 ypOBHE HayuUHBIX JOCTH)KEHUH B
obnacTu OMOMHKEHEPUH U OMOTEXHOJIOTHH, KJIETOUYHON ¥ FreHETUYECKON HHKEHEPHH,
9H3UMOJIOTHH; 3HAKOMCTBO C COBPEMEHHBIMH IMPOMBILIJIEHHBIMU OHOTEXHOJOTHuYe-
CKHMH IIpOLIECCaMH.

Jlucuunnuaa «OCHOBBI MUKPOOHON OMOTEXHOJIOTUUY MpPU3BaHa JaTh 3HAHUS O
MeTaboJsin3Me: aHadpOoOHOM M adpOOHOM OKMCIIEHHMH; Ipoleccax OuocuHTe3a u Ouo-
TpaHc(opMaluy; NpUHIUNAX OMOIHEPreTUKH; MyTSIX U MeXaHH3Max IpeoOpa3oBa-
HHUSl DHEPrMU B JKUBBIX CHUCTEMax; OMOCHHTE3€ M OpraHU3alMd OMOCHHTETHUYECKHX
MPOLIECCOB B KJIETKaX 3YKapUOT U MPOKAPUOT; BTOPUYHBIX METabOIUTaX MUKpOOpra-
HU3MOB. O CTPOEHMM U COCTaBE reHOMa IMPOKAPUOT U SYKapUOT; peKOMOUHALIUHU Te-
HOB; MOJIEKYJISIPHOM HHCTPYMEHTAapHH IN€HHOW MH)XEHEPUU; U3MEHUYUBOCTH MHKPO-
OpraHU3MOB; OCHOBAX CEJIEKIMU MUKPOOPraHMU3MOB.

[IpenonaBanue aucuunaInHel « OCHOBBI MHUKPOOHOH OMOTEXHOJIOrMM» MO3BO-
JISIeT Ha KOHKPETHBIX pUMepax MpoJeMOHCTPUPOBATh CTyZ€HTaM 3HaYMMOCTh HHTe-
rpauuud OMOJIOrHYEeCKUX JUCHUIUIMH, 3)PEeKTHBHOCTh U MEPCIEKTUBHOCTb JaHHOTO
noaxona. B xone uzydeHust OMOTEXHOJIOTUU CTYIEHTaM MTOCTOSIHHO MPUXOAUTCS BO3-
BpallaThCs K MPOWJIEHHOMY paHee Marepuany. HakomnneHHble CTy/leHTaMH 3HaHUs
paccMaTpUBAIOTCS MOJI HOBBIM YIJIOM 3PEHHS, YTO MO3BOJISIET, C OJAHOW CTOPOHBI, 3a-
KpeIruisiTh NPONRJIEeHHOE, a C APYroi — cnocodcTByeT (GOpMHUPOBAHUIO HAYYHOTO TBOP-
4ecTBa, TaK KaK CBHJETENIbCTBYET O TOM, YTO B HayKe HET HEU3MEHHBIX JIOTM U 3a-
cTeiBIIMX (hopMm. XKuBasi mpupoaa U3MEHYMBA U HEMOBTOPUMA, U JUISL TOrO, YTOOBI ee
MO3HaTh, HEOOXOJUMO JAMHAMHYECKOE pa3BUTHE BO33PEHHH, METOJOB U IOJIXOJOB
Mcclie1oBaTesl.

MecTo AucuHMIHHBI B yueoHoM miiane: Jlucuunimuna « OCHOBBI MUKPOOHOMH
OuoTexHosOorum» BKIIOYeHa B obs3arenbHbli nepeyenb @I'OC BO, B ki gucuumn-
JIUH BapuaTUBHON yacTu. Peanu3auus B qucuurinHe «OCHOBBI MUKpOOHOH OHoTex-
Hosorun» Ttpeboanuit GPI'OC BO u ydebHoro miana no HampasieHuro 19.03.01
buortexHonorus

TpeboBanusi Kk pe3yjbTaTaM OCBOeHHMs AHCHHILUIHHBbI: V3ydeHue naHHOM
y4eOHOH AUCLMIUIMHBI HallpaBieHo Ha ¢GopMUpOBaHUE Y oOydaromuxcs npodeccuo-
HanbHbIX ([TK — 1, TIK — 2, IIK — 15), u obmenpodeccuonansubix (OIIK — 2) kommne-
TEHIUU

KpaTkoe cogep:kanue JHCHHIIMHBL:

[Ipennaraemasi mporpamMma cocTaBjeHa ¢ Y4eTOM Ipo(deCcCCHOHAIBLHON OpHEH-
tTanuu ctyfeHToB. JucuunmuHa «OCHOBBI MUKPOOHON OMOTEXHOJIOIMHM» YHUTAETCS
CTYJAEHTaM CTapUIMX KypcoB ¢akynbTeTra ArpoHoMuud U OuorexHosnorun PI'AY-
MCXA um. K.A. TuMupsizeBa. ITo onpaB/laHHO, TaK KaK CTYJEHTHI YK€ UMEIOT He-
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06XOMMMYIO I OCBOEHHMSI HOBOTO MarepHaia TeopeTuyeckyro 6a3y. CTyaeHTsI npH
u3ydeHuu auMcUMIUIMHBl «OCHOBBI MUKpPOOHOH OHMOTEXHOJOTHH» JIOJDKHBI MMETh
Npe/icTaBIeHUsi 00 OCHOBHBIX F€HETHYECKMX 3aKOHOMEPHOCTSIX U O MPUPOJIE eIMHHIL
HACJIE/ICTBEHHOCTH — F'€HOB; MOJIEKYJISIPHOM U KJIETOYHOM CTPOCHHMH >XHBBIX Opra-
HHU3MOB; Pa3HOOOpPa3Uuy M IBOJIIOLMH KUBOTO U T.JA. IIpH MpOXOXKACHUH JUCLHIIINHbI
«OCHOBBI MUKPOOHON GHOTEXHOJIOIUM» CTYIEHTHI JIOJDKHBI 3HaTh 00 OocHOBax Ouo-
TEXHOJIOTMH, HAYYHUTHCS ONpPENeNsiTh TaKUe MOHSATHS KaK OMOTEXHOJIOIMYECKHH Mpo-
ecc, OGMOTEXHOJIOTUYECKUM 00BEKT, OMOTEXHOJIOTHYECKas cucTeMa. YMETh aHallu-
3UpOBaTh OMOTEXHOJIOTHYEeCKHEe MoJesH. [T03HaKOMUTBCS C TEOPETHYECKUMH OCHO-
BaAMU M NPAKTHYECKUMH JIOCTH)KEHHSIMU COBPEMEHHBIX OMOTEXHOJIOTUH, B TOM YHC-
e, KJIETOYHOTO M MOJIEKYJISPHOT'O YpOBHS. YueOHas JUCHMILIMHA paccyMTaHa Ha
OJIMH CEMECTp, BKJIIOYAET JIEKI[UH, YUTAEMbIEe B PeXHUME JIEKIMN-TIPE3EHTAllUl C HC-
110JIb30BaHHEM MYJIbTHMEIHA U MPAKTHYECKUX 3aHATHH. «OCHOBBI MUKPOOHOH OHO-
TEXHOJIOTHNY» SBJISETCS MUCHHUIUIMHOM, JOCTATOYHO TPYAHOH JUIS U3Yy4eHHs, IO-
CKOJIbKY €€ CTPEMUTEJIbHOE pa3BUTHE TPeOyeT MOCTOSIHHONW paboThl C COBPEMEHHOM
JIMTEPATYpPOl HE TOJIBKO MO 3TOMY NpeIMETY, HO U IO APYT'MM pasziesaM OHosioruye-
CKHX HayK (LIUTOJIOTHS, THCTOJIOTUS, MUKPOOUOJIOTHs, IKOJIOTHs, IBOJIOIHOHHOE
ydyeHue, OnoTexHosoruss u Jp.). [loatomy B yueOHBIN IUIaH BKIKOYEHA CaMOCTOS-
TeNnbHas paboTa, OCHOBaHHAsl Ha JIOMOJIHUTEIHHON BHEAyIUTOPHOW NpopaboTKe OT-
JIeJIbHBIX pa3/iesioB Kypca, BBI3bIBAIOIIUX HAUOOBIINE 3aTPYAHEHHS Y CTYIEHTOB.

OO6masi Tpy10eMKOCTh AUCHUILIHHBI: cocTaBnseT 108 4. (3 3au. en.)
IIpomexxyTOUHBIH KOHTPOJIB: 3a4eT B § cemecTpe
Beaymne npenogaBarenu: nou. Cenunkas O.B., cr.npen. Cuerupes J1.B.



1 Ilentu ocBOEHHS AHCUMILIHHBI

enpio u3ydeHHs AUCHUIUIAHBL «OCHOBBI MHKPOOHOM OMOTEXHOJIOTHHY» -
hopMHpOBaHHE COBPEMEHHBIX Mpe/CTaBICHUH 00 ypoBHE Hay4HBIX JOCTHXXEHHH B
06acTy GYOMHIKEHEPHH ¥ OHOTEXHOJIOTHH, KIETOYHOH U FeHEeTHYECKOH HHKEHEPHH,
SH3UMOJIOTMH; 3HAKOMCTBO C COBPEMEHHBIMH IIPOMBIILIEHHBIMH OHOTEXHOIOTrHYE-
CKHMH MPOLIECCaMH.

Jucrummaa « OCHOBbI MUKPOOHOH OMOTEXHOJIOTHM» NPU3BaHa 1aTh 3HAHHU O
MeTaboM3Me: aHadPOOHOM ¥ a3poGHOM OKHCIIEHHH; Mpolieccax OMOCHHTe3a ! ouo-
TpanchopMaliK; MPUHIKIAX OMOIHEPreTUKH; MyTAX M MEXaHH3MaX npeobpa3oBa-
HUsS DHEPIMH B JKMBBIX CHCTeMax; OMOCHHTE3e M OpraHM3alii OMOCHHTETHECKHX
[POLECCOB B KJIETKAX 9yKAphOT U IPOKAPHOT; BTOPUYHBIX METa00IMTaX MAKPOOPra-
Hu3MoB. O CTPOGHHM M COCTAaBE FeHOMaA IPOKAPUOT U DyKapUOT; PEKOMOMHALMHY Te-
HOB; MOJIEKYJISPHOM HHCTPYMEHTapMH I€HHOW WHXKCHEPHH; U3MEHYUBOCTH MHKPO-
OpraHM3MOB; OCHOBAX CEJIEKI[MH MUKPOOPraHU3MOB.

[peronaBanye JUCHMIUTMEBL «OCHOBBI MHKPOGHOM OMOTEXHOJOTHUY I03BO-
JISeT Ha KOHKPETHBIX IPHUMepax NPOJEMOHCTPUPOBATh CTYJICHTaM 3HAYMMOCTh MHTE-
rpanuu GHOJOTMYECKHX JUCHHUILUIMH, dQ(QEKTHBHOCTE M IEPCIEKTUBHOCTD JaHHOTO
nojaxona. B xose u3yd4eHusi OHOTEXHOJIIOIMHU CTYJI€HTaM IOCTOSIHHO NPUXOUTCS BO3-
Bpamarthcs K MpOiiZIeHHOMY paHee Martepuaiy. HakorieHHbIe CTyACHTaMH 3HAHUS
paccMaTpPUBAIOTCS MO HOBBIM YIJIOM 3PEHHS, YTO NO3BOJISET, C OIHOH CTOPOHBI, 3a-
KperisTh MpoiiIeHHOe, a ¢ Pyroii — cnocobcTByeT HOPMUPOBAHUIO HAYYHOTO TBOP-
yecTBa, TAK KaK CBUIETEJILCTBYET O TOM, YTO B HayKe HET HEM3MEHHBIX JIOTM U 3a-
cteiBIINX (Gopm. XKuBasi mpuposa U3MeHYMBA U HENIOBTOPUMA, U JUIs TOTO, 4TOOBI €€
Mo3HAaTh, HEOOXOIUMO JMHAMUYECKOE PA3BUTHUE BO33pPEHHMH, METONOB M IIOJIXO/IOB
Mcclie0BaTells.

2 MecTO AMCUMILIMHBI B y4eOHOM npouecce

Jlncuumumna «OCHOBBI MUKPOGHOH GHOTEXHOJIOTMM» BKJIKOYEHA B 00s3aTeIb-
il nepeders ®IOC BO, B LMKI AMCIMIUIMH BapUaTHBHOH 4acTH. Peanusauus B
muciumuiae 19.03.01 buorexHonorus

[IpeuIecTBYIOMMMH KypcaMH, Ha KOTOPBIX HEMOCPEJCTBEHHO Oasnpyercs
jciuminna « OCHOBBI MHKpOGHO# GuoTexHonorum» sBistorcs: «O6imas 6uonorns
u MuKpoGHoNIOTHsY), «Mukpobuosorus», «I'enernkay, «Lluronorusy», «PU3HOJIOTUS
MHKpoopranu3MoBy Jlucuumumna « OCHOBBI MUKPOOHOH OHOTEXHONOTHMY SBJIAETCS
OCHOBOIIOJIArAIONIEH Ul U3ydeHHs CIeIyIOIUX AUCHHUILINH: «OCHOBBI 3KOOHOTEX-
Hosorun», « OCHOBBI BUPYCOJIOTHH», «BHOTEXHOJIOTHS B IHUIIEBOH MPOMBIIIICHHO-
cTi», «BUOTEXHOJIOrUs MMUIIEBOrO ChIPbs U NPOJYKTOB PAaCTUTENILHOIO U XXHUBOTHOT'O
IIPOMCXOXKICHUSIN.

OcoGEeHHOCTBIO AUCHUIUIMHBI SBJISETCA TO, YTO B y4yeOHOM Kypce MOMHMO
JIEKIMH ¥ NPeJlyCMOTPEHbI NPAKTHYECKUE 3aHSATHs, KOTOPbIC IO3BOJIAIOT Ha KOH-
KPETHBIX pUMepax MpoJeMOHCTPUPOBATE CTYACHTaM 3HaYMMOCTh HHTETpalliy ouo-
JIOTMYECKMX JMCIMIUINH, 3 (heKTHBHOCTh U IEPCIEeKTHBHOCT JaHHOro nojaxozxa. B
X0Jle U3y4eHUs! TUCUUIIIMHB «OCHOBBI MUKPOOHOH OMOTEXHOJIOTHHM» CTY/ACHTaM I10-
CTOSIHHO TIPMXOJHUTCS BO3BPAINATHCA K MPOMJICHHOMY paHee MaTepualy. Haxkoruien-
HbIE CTYJIeHTAMHU 3HAHHS PACCMATPUBAIOTCS O] HOBBIM yIJIOM 3PEHHUS, YTO I103BOJIA-
eT, ¢ OJIHOIl CTOPOHBI, 3aKPEIUIATH POHIEHHOE, a C JIPYroi — CocodCTBYeT bopmu-
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pOBaHMIO HAY4YHOIo TBOPYECTBA, TaK KaK CBHIETEILCTBYET O TOM, 4YTO B HayKe HCT
HeH3MEHHBIX JIOTM M 3aCTHIBIIUX (OPM. [TouTH Bce 3aHATUS IPOBOASATCS B MHTEPAK-
TUBHOH popMe (paboTa B MaJIbIX rpyInmnax, rpynnoBoe 00CyXIeHue).

Pa6ouas nporpamMma AUCHHUIITHHbI «OCHOBBI MUKPOOHOM OMOTEXHOJIOTUIY JUIS
MHBAJIM/IOB M JIMI C OrpaHUYEHHBIMU BO3MOXXHOCTAMH 310pOBbs pa3pabarbiBaeTCs
UHIMBHIYAIBHO C yYETOM ocobenHocTel NMCUX0(hU3nYECKOro pa3BUTHA, HHIAUBHIY-
ANTbHBIX BO3MOXKHOCTEH U COCTOSIHUS 3/10pOBbS TAKUX oOy4Jarommxcs.

KoHTposib 3HaHUH CTYACHTOB NPOBOAUTCA B dopme TeKyllIeH U MPOMEKYTOU-
HOW aTTeCTallAH.

Tekymias aTrecTalus CTyJICHTOB — OLCHKA 3HAHWK ¥ YMEHHH NMPOBOJAUTCS I1O-
CTOSHHO Ha NMPAaKTHYECKUX 3aHATUAX C IIOMOLIBIO ONPOCOB, TeCTOBBIX 3aJlaHUM, KOJI-
JIOKBUYMOB, OII€HKHU CaMOCTOSITEIbHONW paboThl CTYJEHTOB M CPOKOB C/laiH BBINOJ-
HEHHBIX paboT, a TaKXKe Ha KOHTPOJIbHOM HeJlene.

ATrecTaius CTyJA€HTOB IIPOBOJUTCSA B ¢opme 3ayera 1Mo AUCHUIITIMHE.

3. [lepeveHb MIAHHPYEMBIX Pe3yJIbTATOB o0yuyeHHsi MO AHCUHILIHHE,
COOTHECEHHBIX € MUIAHUPYEMBIMH Pe3yJIbTaTAMH OCBOCHHS
06pa3oBaTeJbHOH MPOrpaMMBbl

M3yyenue JaHHOM yd4eOHOH IMCIHMIUIMHBI HANpaBJICHO Ha GopmMupoBaHue y
o6yuaroruxcs mpoheccHoHaIbHBIX (TIK - 1, TIK = 2, TIK = 15), n obuenpodeccHo-
nanpHbIX (OITK — 2) KOMIeTeHIUH, TPECTaBICHHbIX B tabnune 1.

4. CTpyKTYypa H coiepKaHHe THCUHILTHHBI
4.1 PacnpeaesieHne TPYAOEMKOCTH IHCUHIUIMHBI 110 BHIaM pador

O6uas TpyA0EMKOCTb JUCIHUIUIMHBI COCTaBIIACT 3 3au.ex. (108 uacos), uX
pacrpejiesieHie 110 BUJ1aM paboT Npe/ICTaBIIeHO B tabnuue 2.
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Pacnpe/ejieHHe TPYA0EMKOCTH AHCUMILIHHBI 10 BU1AM

Tabnuna 2

padoT no cemecTpam

TemaTHYeCKHil NJIAH Y4eOHOM JHCIHIIHHDI

TpyaoémkocTh
Buj yueGnoii paborsI B T.4. 110 ceMecTpam
yac. 3
O6mas TPy10€MKOCTb JIHCIHUIIINHEI 110 y4ueOHOMY IJIaHy 108 108
1. KonrakrHas pabora: 40,25 40,25
AyauTopHasi pabora 40,25 40,25
6 MOM Hucne:
nexyuu (J1) 20 20
npaxkmuueckue sanamus (113) 20 20
KOHmMakmuas paboma Ha NPOMEdICYMOYHOM KOHmMpone 0.25 0.25
(KPA) ’ ’
2. Camocrositeannas pagora (CPC) 67,75 67,75
camocmosimensHoe usydeHue pazoenos, Camono020mosKa
(npopabomxka u nogmopenue 1eKYyuoHHo20 Mamepuana u
Mamepuana y4e6HuKos u y4ebuulx nocooui, no020moeKa K 58,75 58,75
NPAKMUYECKUM 3AHAMUSM, 60NPOCHL K KOHMPONbHbIM Pa-
bomam, u m.o.)
Iloozomosxa k 3auemy (KOHmMpPO.b) 9 9
Buja npomMeskyTOYHOr0 KOHTPOJISA: 3ager
Tabnuua 3

AyauTopHasi pabora

HaumeHnoBaHue pa3jiejioB H TeM

% Bcero
aucHuIAH (YKpyIHEHO)

JI

n3 IIKP

Bueayaun
TOpHas
pabora

CpP

Beenenne. Tema 1. BBejienue B
ouorexuosoruto. OCHOBHBIE TOHATHUS
OMOTEXHOJIOTHH

Paznen 1 «MoJieKyJIsIpHO-TeHeTHYEeCKHE
OCHOBBI CeJIEKIIHH NPAKTHYECKH
BAKHBIX /ISl CEJILCKOr0 X03IMCTBA H
OHOTEXHOJIOrHH MHUKPOOPraHu3MOBY.

Tema Ne 2. OcHOBEI CeJIEKIIUHA
MHKPOOpPraHU3MOB.

Tema Ne 3. 'enernyeckass MOAUGUKaIMS
MHKpPOOpPraHHu3MOB

Paznen 2. «MuKkpoOHasi GHOTEXHOJIOTHA
B0O300OHOB/ISIEMOr0 ChIpbsi (OMOKOHBep-
cusi)».

10

10

Tema 4. OcHOBBI IIPOMBIIIEHHOM
OMOTEXHOJIOTHH

10




AyauTopHasi paboTa Breayan
HaumeHnoBaHHe pa3/ieJioOB H TeM B TOpHas
AMCHHIUIHH (YKPYTTHEHO) J 13 | IIKP | pabora
CP
Tema Ne 5. benkoBasi HHXKeHEpHs 2 2
Tema Ne 6. Dxoyiorudyeckass OMOTEXHOJIO- 5 )
rUs
Tema 7. MukpoOuonorudeckas
OMOTEXHOJIOTUs U KyJIbTUBHPOBaHUE 2 2
KJIETOK KUBOTHBIX U PACTEHHUI.
Tema 8. buokonBepcus paCTUTEIBHOIO ’ 5
CBIPBS U OTXO/10B C\X IIPOU3BO/CTBA.
Pasnen 3 «Iko0HOTEXHOIOTHYECKHE
aJIbTEPHATHBBI B CEJbCKOM XO3SIHCT- + 4
BeY.
Tema 9 Cenbckoxo3siicTBeHHass OHOTeX- 5 5
HOJIOTUS
Tema 10 buoTexHOJIOrHYECKHE METOJBI 5 5
OYUCTKH U JierpaZiallid TOKCUKaHTOB
Konmaxmmnas paboma na npomesicymo4nom
koumpone (KPA) 0,25 0,25
IToo2omoska k 3auemy (KOHMpPONb) 9 9
Bcero 3a 8 cemecTp 108 20 20 0,25 | 67,75
HUToro nmo xucuunjinHe 108 20 20 0,25 | 67,75

Beenenne Tema Nel Beenenue B OHoTexHoJIOrHi0. OCHOBHBbIE NMOHATHS
OMOTEXHOJIOTHH

BHOTEXHOJIOTHST — HAyYHO-TEXHUYECKOE HalpaBJIEHHE, M3ydarollee BO3MOXK-
HOCTHU HMCII0JIb30BAHUS KUBBIX CUCTEM — OMOOOBEKTOB, /ISl pELIEHUs LIUPOKOIro Kpy-
ra 3ajay Kak (pyHJaMEHTAIBHOTO, TaK U MPUKJIAJHOTO XapakTepa. Merozbl OuoTex-
HOJIOTMH — KyJIbTUBUPOBAHHUE, CEJIEKIHs, MyTareHes, pekombunorenes u np. HMcro-
pus 6uorexnosnoruu. Ee ucroku. JlpeBHHE OMOTEXHOJIOTUH. DTalbl HCTOPUYECKOTO
CTAHOBJIEHHS HAYKH (IMITMPHYECKHHA, STHOJIOTHUECKHH, OHOTEXHUYECKUI U IeHeTeX-
Huyeckuii mepuonasl). PabGoter A.JleBenryka, P.I'yka, O.J[xennepa, Jl.Ilacrepa,
@ Mumepa, D.Broxuepa, U.Mennens, A.®Pnemunra, P.Koxa, J[.M.MBanosckoro,
X.®nopwu, b. Yeiina, B.3ensmana, J[.Yorcona, @. Kpuxa, C.Tonerasa u np. Creru-
aNibHble GUOTEXHOJOTHH — TEXHUYECKass MUKPOOHOJIOTHS, SKOJIOTHUEecKasi OMOTEXHO-
JIOTHs, MOJIEKYJIsIpHast OMOTEXHOJIOTHS, MH)XKeHepHs Oellka M KJIETOK, JHepreTHyecKas
M MMMYHOJIOTMYECKasi OMOTEXHOJIOTHH. MecTo OHOTEeXHONOTHM Cpei Ouonoruye-
CKMX HayK. 3HaueHHe OMOTEXHOJIOTMH B pa3paboTKe KOMILIEKCa MOJXOMIO0B Ul pe-
meHus npobyieM oXpaHbl oKpyxatoueit cpenpl. IIpakTuueckoe 3HaueHue OHOTEXHO-
JIOTHH JUISL CENTbCKOTO XO3MCTBa, MPOMBIIUIEHHOCTH, MeIULMHBI. MupoBO33peHye-
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cKoe 3HaueHHe OMOTEXHOJIOTMM M ee MECTO B KypcCe ob1eil 6HONOTMH B CpeIHeH
konie. OCHOBHBIE TIOHSTHS GHOTeXHOJNOrMH — OHOTEXHOIOrHYeckas CHCTEMA, ouo-
TEXHONOIHUECKUH IPOLece, OUOTEeXHONOrHYECKUH 00BeKT, OMOTEXHOJIOTHYECKHE
npoaykThl. Pasnoobpasue Kk1accH(puKauin GHOTEXHONOTHYECKHX CHCTEM M IpO-
neccos. Knaccupukauus OHOTEXHONOTMYECKHX NPOIAYKTOB. Dranel OTAEIEHUS U
OUMCTKH GHOTEXHOJOTHYECKHX MPOAYKTOB. MeToAbl pa3iesenns, AC3UHTErparit,
KOHIIEHTPUPOBAHMS, CTAGHIIN3AIMH ¥ MOIHDUKALUHA OUOTEXHOJIOTHYECKUX TPOJTYK-
10B. CriocoGbl COXpAHEHMs LEHHBIX CBOWCTB, NMPH XPAHEHUH M TPaHCIOPTUPOBKE.
BHOTEeXHOIOrHYecKHe 0OBEKTBI — 9TO JKUBBIE OPraHM3MBbl, X YaCTH MM MPOU3BOA-
Hble KHBBIX CHCTEM, TPMMEHsEMbIe B OMOTEXHOJIOTUAX JUIS OTydeHHU IICHHDBIX ouo-
TeXHOJIOrMYEeCKUX MPOAYKTOB. buoTtexHonorus s peleHus CBoux crnienupuUecKux
3a/ay UCTIONb3yeT MPAKTHYECKU BECh apCeHall XUBBIX CTPYKTYP BOSHMKIIMX Ha 3eM-
Jie B TIpolecce BONIIOLMU OpraHMIeCcKoro Mupa. Knaccudukanuu ¥ KpaTkas Xapak-
TeprcTHKa 6M000beKTOB. BHOOOBEKTEl HA MOJIEKYJIAPHOM, KICTOUHOM, TKaHEBOM,
OpraHHOM, OPTaHW3MEHHOM M IONYJISIMOHHOM YPOBHAX OpraHu3allii. Bupycsl,
HYKJIEMHOBBIE KUCIIOTHI, OEJKH, KIETKH pacTeHMii, HACEKOMBIX, )XHBOTHBIX MUKPOOP-
raHH3MBI, accolariy 1 np. [lpumepsl 61000bekToB. HaydHoe i MpaKTHYECKoe 3Ha-
yeHue GHOTEXHOJIOTHYECKHX 0OBEKTOB.

Paznen 1. «MosieKyJsipHO-TeHeTHYeCKHe OCHOBBI CeJIEKIHH NMPAKTHYECKH
BAKHBIX /U151 CEJIHCKOT0 X0351HCTBA H GHOTEXHOJOTHH MUKPOOPIraHH3MOBY.

Tema Ne 2. OCHOBBI CeJIEKIIMH MUKPOOPTraHU3MOB.

BHOOGHEKTH — LEHTpaNTbHOE, aKTHBHOE HAYaio Jt000H OUOTEXHOJIOIMYECKOH
cuctembl. OTOOp, MOJArOTOBKA M HCIOJIb30BAHUE 6M000BEKTOB B OMOTEXHOJOTUAX
Bcex npoduiieil ¥ HaNpaBJIEHHOCTEH MPOXOIUT B pamKax OHOTEXHOJIOTHYECKOTO
npomecca. Kiaccuueckue MoJxo/bl B CEEKIUA MUKPOOPTaHH3MOB, pacTeHUH U XKu-
BOTHBIX. CeJleKIMsi MUKPOOPTaHH3MOB — IPOMBIIUICHHBIX MTPOAYIIEHTOB. Ot6op 00b-
eKTOB U3 MecT Bo3MoXkHoro oburtanus. [lonyueHne YMCTHIX KyJIBTYP. Bri6op 00bex-
ToB JUIsl ceeKiuu. I1oaroToBka 6M00GHEKTOB K CeNeKIMHu. TucTKa KyIbTyphl. Cry-
NeHuaToe KioHMpoBaHHe. BriGop Merona 6 cenexuuu. MyTarenes. MdakTopbl UHAIY-
IMPOBAaHHOTrO MyTareHesa. /ledcTBre MyTareHHbIX daxropos Ha JIHK. Otbop u cra-
GHIM3AIMS MYTAHTHBIX OPraHn3MOoB. IHTPOJYKIHs MUKPOOPTaHH3MOB, BbI/ICJICHHRIX
u3 IPUPOIHBIX cyGcTpaToB. EcTecTBeHHas M UCKYCCTBEHHAS CEJCKIIHA. MyTarenes.
dusuueckue ¥ XuMudeckrne (GakTopbl MyTareHesa. MeTojbl MOJyHCHHUs MPOMBILI-
JIeHHBIX LITAMMOB MHKpOOpranu3mos. IlomydeHne moJe3HbIX GopM MHKpOOpraHH3-
MOB MyTEM peKOMOMHOreHe3a — KOHBIOTraluH, TPaHCAyKIHH, tpancopmanuu. ['eH-
Hasi MH)KEHEpUS.

Tema Ne 3. eneTuueckas Moau(UKalus MUKPOOPraHUu3MOB

«Texnosorusi pexom6bunanTHex JIHK viii MoseKyJISpHOE KIOHMPOBAHME» —
TO METOJIONOrHS, pa3paboTaHHas Ha OCHOBE JOCTHXKEHUH MOJIEKYJISIpHOM 6HOJIOTHH,
SH3MMOJIOTHH HYKJIEHHOBBIX KHCIOT M MOJIEKYJISPHOH TE€HETHKH. DTO HUH)KEHEPHUs
CO37aHUS HOBBIX FEHETHYECKMX CHCTEM, IyTeM KOHCTPYHPOBAHHUA U BHECCHUA HOBOM
reHEeTHYECKOil TPOrpaMMBl B yXKe CyLIECTBYIOMIME KUBBIC CHCTEMBI. ["eHHasi, FEHOM-
Hast, XpOMOCOMHas MHKeHepuu. IIpeqMeT, ueiH, 3aiadn 1 NepCreKTUBBI FeHeTHYe-
ckoit umkeHepun. TexXHHKa TeHETHYECKON HHKEHEPUH. depMeHTHI, UCIIOJIb3yEMbIE B
reHHO-MHKEHEPHbIX MAHHMITYJsIHAX. Bekropa. Bekropa NPOKapHOT. [Tna3musl,
Gaxreprodaru, Kocmuspsl, Ga3mus. Pexom6unantueie JJHK. MeTojbl nosry4eHHS
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rena. Beejenue reHa B BekTop. KOHHEKTOPHBIH METOJ. PecTpUKTa3HO-TMIa3HBIA Me-
ton. Beenenus pexom6bunantHoi JIHK B KJIeTKy-pEHUTIHCHT. Tpauncaykuus. Konbro-
raiusa. Tpancekuus. OT60p MOAUPHUIMPOBAHHBIX MHKPOOPraHH3MOB. ['eneTnye-
ckre Mapkepsl. O6GJIacTH MPAKTHYECKOTO UCTIOJIB30BAHUS IOCTHKECHUA reHeTUYeCKOH
WH)KEHEPUHU.

Pasaen 2. «MukpoOHasi GHOTEXHOJIOIHsI BO30OHOB/ISIEMOIO ChIpbsi (6omo-
KOHBEPCHS)».

Tema 4. OCHOBBI IPOMBIIIIEHHOH OMOTEXHOJIOTHU

Annaparypa ¥ UTaTelbHble CPesibl B OHOTEXHOIOIHH. ['yOMHHBIE U MTOBEPX-
HOCTHBIE GHOpEaKTOphl. PelenTypsl MUTATEIBHBIX Cpejl. PexUMBI KyJIbTHBHPOBAHHSA
61006bekToB. ObIIHe peXKUMBI. XeMOCTATHBIH U TypOUIOCTATHBIH PEXKHMBL. Crneuu-
aNbHble PEXKHUMBI KyJbTHBHpPOBaHMA. ['yOMHHOE, TOBEPXHOCTHOE, TBepaodazHoe
KyJIbTHBHpOBaHUe. JTarbl pocTa KynbTyp. Jlar-¢asa. DkcrioHeHIHaIbHas ¢aza. Pasa
same/ienHoro pocra. CraiuonapHas (asa. ®a3a ormupanns. OCOOEHHOCTH KyJIbTH-
BHPOBaHMs KJIETOK PACTEHHH, JKMBOTHBIX, HACEKOMBIX © MUKPOOPTraHH3MOB.

Tema Ne 5. benkoBasi HHKEHEpHUs

ITonyuenueM 6ekoB U GepMEHTOB C HOBBIMH CBOMCTBAMH 3aHUMACTCS OZHO
3 HanboJlee aKTHBHO Pa3BUBAIOIINXCS HATIPABJICHHH COBPEMEHHON MOJICKYISPHOH
Guooruy — GesKoBas HEKeHepHs. HanpasieHus uccieloBaHui B O€JIKOBOH MHXe-
Hepuu PanyoHasbHbIM [U3aiiH — CO3/1aHAE HOBBIX OEJIKOB, TOCPE/ICTBOM MPOCTPAH-
CTBEHHOIO KOHCTpYyHpoBaHHs. [lepcrieKTHBbI pallMoHanbHOro Au3aiiHa. Hampasien-
Has BOJIIOIMS OEJIKOBBIX MOJIEKYJI — SKCIIEpUMEHTaIbHOE HAllpaBJICHUE, HALICJICHHOE
Ha cO3JIaHNe HOBBIX GEJIKOB, MOCPEICTBOM IOCIIEN0BATEIBHOM CeNeKIMH (MyTare-
He3). PaimoHanbHbIi peu3an. VHKeHepHs GelKoBbIX IIOBEPXHOCTEH. Ot60p Moau-
durmposannbix Gesnkos. Garoswlit aucruiei. Kietounsli qucruieil. ®epMeHTsI B
6uotexuonoru. OCHOBHbIE KIIAcChl (HePMEHTOB U TUITBI KaTAIM3UPYEMBbIX PEaKIH.
Wcrounukn GpepmenToB. COBpeMEHHbIE ITOIXO/BI B UCTIONb30BAHUH (PEPMEHTOB.
MMmmo6uan3anus GpepMeHTOB — 3TO OrpaHHYEHHE TOABHKHOCTH MOJIEKYI M MX KOH-
dupmanonHbIx nepecrpoek. Mcropus Bonpoca. PadoTsr JIx. Henscona, E. I'pud-
duna, Jix. [parnmionnepa, I'. Ilneiixa k. Camuepa, JDx. Hoptpona, /Ix. Xoyopnaa,
H. I'py6xodepa u JI. Ilneiita. Hocurenu st ”MMOOHIIA3ALHY. OpraHuueckue HO-
cutenn. Heopranudeckue Hocutend. MeTosl uMMOOHM3aLii. PH3NIECKUE METO-
61, XuMuueckre MeToIbl. IIpenMyiecTBa MMMOGHIH30BaHHBIX hepmenToB. dep-
MEHTBI B GHOTEXHOJIOMHYECKOM Npou3BoicTBe. Bruocencopsl. Paboter JI. Kitapka. Ha-
3nayenue. Tunbl OMOCEHCOPOB. BHOTEXHOIOr U MOJIy4YeHHUs IPOJAYKTOB MUTAaHU,
KOPMOB, JIEKapCTB, HCTOYHUKOB dHepruu (61osTaHoN). MukpoOHast TpOoTEenHU3AIUS
KOpMOB. PoJIb FeHETHYECKMX METO/I0B IOy JEHHS ouonobasok (bOO). Yrunusanus
LIeJIUTIOJI03b]. BhIiesIeHne IPOKapHOTHYECKUX U 3yKApUOTUYECKUX LEJITI0JIa3HBIX I'e-
HoB. Mcronp30Banue 1e/UTI0Ia3HbIX TEHOB B CEIbCKOM X035 CTBE U TPOMBIIIIJIEHHO-
CTH.

Tema Ne 6. Dxosioruueckasi OMOTEXHOJIOTHS

JKoJTOrHyeckas GHOTEXHOJIOTHS — HarpapjieHue OHOTEXHONIOTHH, pa3padarhl-
BalOIEe CHCTEMbI MOHUTOPHMHIA 32 COCTOSIHUEM OKpYXKarolleH Cpe/ibl, SKOJIOrH4eCKH
6e30macHble TeXHONOTHH, @ TaKKe OMOCHCTEMBI IS PeIleHUs pobIieM 3arps3HeHUs
okpyxaromeii cpesbl. MeTo/l IKOJIOTHYECKOH OMOTEXHOJIOTHH. MeToapl OUYUCTKH
CTOYHBIX BOJ. AJPOGHBIE CHCTEMBI OYMCTKH. AIPOTEHKH. AHa’poOHbBIE CHCTEMBI
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ouncTkin. Merantenku. Dasbl MeTaHOBOro OpoxeHHs. AHA’POOHBIC H a’poOHbIE
MHKpoOpranu3msl. Acconunanuu. bruopemennanus. Buoduropemenuanus. Mukpoop-
raHu3Mel HedTepeayleHTsl. bakTepranbHble U BUPYCHBIC MHCEKTHLIH/IDI. Pactenus
ycroitunBbie K BpenuTensM. OcHOBHbIE cTpaTerny. ['eHbl yCTOHIMBOCTH pacTeHu# K
HACEKOMBIM BpeUTeNsaM. PacTeHus ycToHuMBbIE K (UTOMATOreHAM.

Tema 7. MukpoGuronorndeckasi OHOTEXHOJIOTUSL ¥ KyJIbTUBUPOBaHHE KIIETOK
’KMBOTHBIX U PACTCHHH.

MUKpOOpPraHu3Mbl KaKk 06beKT GHOTEXHONOTHYECKOr0 IPOU3BO/ICTBA. broTex-
HOJIOrUsl MUKpoGHOro GuocuHTesa. KynbTuBMpoBaHie MHKPOOPTaHM3MOB, CENICKINS
Crioco6bl KYJbTHBHPOBAHHUS MUKPOOPTaHH3MOB: INTyOMHHBIH U TIOBEPXHOCTHBIH Me-
Tozsl. DepMmeHTIpbl: Ha3HAYEHHE, YCTPOMCTBO, MPUHIMI paboThl. OCHOBHBIE cy0-
cTpaThl Ul MHKpOOHO#M GuoTexHonoruu. Ilonyyenue MUKpoGHOH OHOMACCHI. [Tpo-
M3BOJICTBO OHOJIOTMYECKH AKTHBHBIX BEIECTB, IPOTEHHOBBIX MHKPOOMOJIOrHYECKHX
KOHI[EHTPATOB, AMHHOKHUCJIOT, BUTAMUHOB, aHTHOMOTHKOB, (EpPMEHTHBIX INpenapa-
ToB. IIpOGHOTHKM KaK aibTepHaTHBa aHTUOMOTHKaM MMMoOHIM3MpoBaHHbIe (hep-
MeHTbl. OCHOBHBIE METOJBI UMMOOMIM3ALUU. XUMUYECKHE KOHCTPYKUUHU IPU HM-
MoGmm3aiuu GepmentoB. Hocurenu n ux xapakrepusauus. MuUKkpobuHonornyeckas
TpanchopMalMs OpraHdyecKux coennHenui. Tpancdopmauusi cTepouIoB, yrieBo-
JI0B

Tema 8. BHOKOHBEPCHs PACTUTENBLHOTO CHIPBS M OTXO0B C\X MPOM3BOACTBA.

Buotpanchopmanus BTOPHYHBIX PECypcoB MepepabaThIBAIOIIMX MPOU3BO/CTS,
OTXOJI0B PaCTEHHEBOJICTBA U JKMBOTHOBOJCTBA. PacTHTENIbHOE CHIPbE M OTXOJbI €O
NPOMBIIIEHHON mepepaboTku. OTXOMbl XHBOTHOBOJACTBA. JIpyrue BHIBI ChIPbS.
IIpensaputensHas o6paborka ceipbs. CriocoObl THAPOHM3a PACTHUTENBHOIO ChIPbS.
BuoTpanchopmaliysi BTOPHYHBIX CHIPhEBBIX PECYPCOB KOHCEPBHOTO, BUHO/IETILYECKO-
ro, caxapHoro, 3epHorepepabaThIBAIOLIEr0, CIIUPTOBOTO M JPYTHX BUJIOB Nepepada-
THIBAIOIMIMX ~NPOU3BOACTB. KyJIbTUBHpOBaHME MHUKPOOPraHM3MOB Ha  3€pHO-
xapToQenbHO# 1 MenaccHoi Gapze. buoTpanchopmaiis HErupOIM30BaHHBIX pac-
TUTENILHBIX 0TX0/10B. bruoTpancdopmanus 0TX010B XHBOTHOBOIYECKUX KOMIIJIEKCOB

Paznen 3 «DKOOGHOTEXHOIOrHYECKHE AJbTEPHATHBBI B CEJILCKOM XO03sHCT-
Be».

Tema 9 CenbCKoX03siCTBEHHAss OMOTEXHOJIOT U

DHTOMONATOreHHbIE NTpenaparhl. BuonecTHiyabl, OnorepOUIKIbI, OHoIOrHYe-
ckue ynobpenus (HUTparuH, asoTobakreput, pochopodbakrepun). MUKpOOHBIE HH-
cexTunnabl. TOKCHHBI, CHHTE3UpYEMble MUKPOOPraHH3MaMH: OaKTepus MU, rpudamu.
BakysoBupychl. TeXHOJIOTHsl MPOU3BOCTBAa BUPYCHBIX MpenapaToB ¥ MX NpUMEHE-
Hue. YcuieHue 6MOKOHTPOJIS ¢ MOMOIIbIO TeHHOH MHXeHepuu. buorexHosnorus no-
Jy4eHHusi MUKPOOHBIX CPEJCTB, UCIOJb3YEMbIX MPOTHB OOJIe3HEH pacTeHHH: aHTH-
GUOTHKH, MHKPOOBI-aHTarOHUCTBI, CHAepOo(hOPEI, THIEpNapasuThl, HEPMEHTBI U Jp.
[Tossimenye 3G PEKTUBHOCTH MPOIYLIEHTOB aHTHOMOTUKOB METOJIAMH MyTareHesa
reHHOM MHKXeHeprud. MUKpoOHas Jierpajialiusl CHHTETHYECKUX XMMUYECKUX BEIIECTB
— KCeHOOUOTHKOB.

Tema 10 BuoTexHOIOrHYECKHE METO/IbI OYUCTKH M JIerpalallii TOKCUKaHTOB

XapakTepucTHKa OTXOJ0B M MOOOYHBIX MPOAYKTOB MPOMBIIICHHOCTH U CeJlb-
ckoro xo3siicTBa. IlepepaboTka 0TX010B GHONOrHYecKuMU MeTonamu. Mcrnonb3opa-
HHE MHKPOOPIaHM3MOB B Ka4eCTBE KOHTPOJIS 3arpsi3HEH . DKOIOrHIECKHE CHCTEMBI
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1 SKOJIOTHuecKue HUIIM. Mukpodropa BOI0OEMOB, BO3yXa, MOIBbI. Ponbp MUKpOOD-
raHM3MOB B OXpaHe OKpPYXKalolled Cpesbl OT 3arpa3HeHnil. bruonoruyeckne METO/IbI
OYHCTKH cToKoB. OOIIMe MmoKa3aTelu 3arpA3HeHHOCTH CTOYHBIX BOI. [Tepmanranat-
Has ¥ JUXpOMaTHas OKHCIIIEMOCTb (XTIIK). bnoxumuyeckoe notpebieHue KMciaopo-
na (BITK). AspoOHble NpOLECCH OYMCTKH CTOYHBIX BOA OMOTEXHOJOTHYECKUX |
[POMBILILIEHHBIX NpeanpusTuil. OCHOBHBIE NMAapaMETPhl, BIMAIOUIAE Ha Ouosoruye-
CKYIO OUMCTKY. BHOQHUIBTPBI, aQ9POTEHKH, OKCUTCHKH. OpHocTyIneH4aTas cxema 04u-
CTKH CTOYHOM BOMbI. AHA’POOHBIE MPOLECCHl OUHCTKH CTOKOB. CeNTHKTEHKH, aHa-
3po6Hble OHOGUILTPBL. BHOOYMCTKA Ia30-BO3IYIIHBIX BBEIOPOCOB. BHOGUIBTPHI,
6rockpy0Oephl 1 OMOPEaKTOPhI C OMBIBAEMbBIM CJIOCM.

4.3 CopepkaHue NPAKTHYECKHUX 3aHSATHH H KOHTPOJBHBIX MeponpHATHH

Ta6nuua 4
Ne u Ha3BaHHE Bun
Ne Nidici JIEKIMH, dopmupyembie | KOHTPOJBHOT Koa-Bo
n/n = NPaKTHYECKHX KOMIIETEeHIHH 0 4acoB
3aHSATHH MepONpHATHS
Jlexnus 1. Benenue
B OMOTEXHOJIOTHUIO. [K -1, IIK - 2, )
Ocuosusle moastus | IIK — 15, OIIK - 2
Tema 1. OUOTEXHOJIOTUH
Beenenue B | [Ipaktuueckas pabo-
buoTexHo- Ta Ne 1. 3yuenue
1 [|TOTHEO: Oc- | kynbTypasibHBIX U
HOBHBIC (GU3MOTOTHYECKUX K i
TTOHATHA IpU3HAKOB a3po0- [K -1, IIK - 2, OHTPOIIS B
OMOTEXHO- | gpix, agaspobubix 1 | ITK - 15, OIIK - i £
Jlorun (bakyIbTaTUBHO- iy 11

aHa’pOOHBIX MUKPO-
OpraHu3MOB IPOJY-
IIEHTOB

Pa3znen 1. «Mo.ﬂeKmepno-reHeanecKne OCHOBBI CeJIEKIHH NPAKTHYEeCKH BaK-

. HBIX JUISI CEJIBCKOTO X035 CTBA H OHOTEXHOJIOrHH MHKPOOPraHH3MOBY.
Tema Ne 2. Jlexums 2. OCHOBBI
OCHOBBI cenelliunn MHKpPOOP- IK -1, IK - 2, g
[1IK - 15, OIIK
CeJIeKIUU raHU3MOB.
MHKPOOP-
raHU3MOB.
[Ipaktnueckas pa6o- | ITK—1,TIK -2, KoHTpoJIb BbI- 2
ta Ne 2. zyuenue [1IK — 15, OIIK IIOJTHEHUS
BJIMSIHUS pa3JIMYHbIX zamura [1P.
(GaKTOpOB Ha KHHE- ”

THKY pOCTa JIPOXOKEN
Saccharomyces




Ne
n/n

Ne Tembl

Ne u HazBanue
JEeKIHM,
NPAKTHYECKHX
3aHATHH

®opmupyemMble
KOMIeTEeHIHH

Bun
KOHTPOJBHOT
o
MeponpHATHS

Koa-Bo
4acoB

cerevisiae

[IpakTryeckas pabo-
ta Ne 3. O6paboTka
pe3yJbTaToOB dKCIIe-
pUMEHTA 10 U3y4Ye-

HM€ BIIMSHUSA pa3-
JIMYHBIX (PaKTOPOB Ha
KHHETHKY pOCTa
JPOAOKEH
Saccharomyces
cerevisiae

[K -1, I[IK - 2,
[1IK — 15, OIIK

KoHTpOJIb BbI-
IIOJIHEHHUS U
zamquta [1P.

Tema Ne 3.
['eneTuue-
cKast Mo-
muuKanus
MHKPOOP-
raHU3MOB

Jlexumuss Ne 3. I'ene-
THuYeckas Mojuduxa-
U MHUKPOOpraHu3-
MOB

[K -1, I[IK - 2,
[1IK — 15, OIIK

ITpakTuyeckas pabo-
ta Ne 3. Cemunap
KomnnoksuyM «Hcro-
pus pa3BUTHS, CO-
BpEMEHHbIE JIOCTH-
KEeHHs1 OMOTEXHOJIO-
TN

[K - 1, I[IK - 2,
[1IK — 15, OIIK

KomnokBuym

1,84

KoHTposbHasi TeCTo-
Bast pabora «OCHOBBI
OUOTEXHOJIOT UM

TecTupoBanue

0,16

Paznen 2. «Mukp

o0Hasi OMOTEXHOJIOTrus

B030GHOBJISIEMOr0 ChIpbsi ((HOKOHBEPCHSI)».

JIexuust 4. OCHOBBI

IPOMBILILJICHHOM MK -1, [IK - 2, 2
Tema 4. P IK — 15, OTIK
OMOTEXHOJIOTUHA
OCHOBBI
[IpakTuyeckas pabo-
MPOMBILI-
JIEHHOM Ta Ne 4 Msysenue KoHTpOJb BBI-
JIEACTBUS TTECTUIH- [IK -1, ITK - 2, P
OUOTEXHO- MOJIHEHUS U 2
JIOB Ha YUCJIEHHOCTh [IK — 15, OIIK
JIOTUH zamura [ 1P
MHMKPOOPTaHU3MOB B
[o4YBe
E:rxao?:ﬂi f(le"““;li‘-’ :e B::{I : MK -1, TIK - 2, 2
tihisd e i IIK — 15, OTIK
UH)KEHEepHs
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Ne u HazBaHue

Bun

Ne JIeKIHH, @®opmupyeMble | KOHTPOJBLHOT Kou-Bo
n/n i NPaKTHYECKHX KOMIeTeHIHH 0 JacoB
3aHSATHH MeponpHATHS
[IpakTuyeckas pa6o- [IK — 1, [IK -2, | KonTtpoib BbI- ,84
ta Ne 5 Onpenenenne | IIK— 15, OIIK MOJIHEHUS U
4yBCTBUTEIBHOCTH samura [TP
MHMKPOOPTaHU3MOB K
MECTUIMAaM
Tema 6. | Jexnus 6. Dxonoru- | ITK -1, [TK -2, 2
JKOJIOTH- | 4yeckas OMOTEXHOJIO- [IK — 15, OIIK
yeckas THsl
6uotexno- | IlpakThueckas pa6o- | IIK—1,TIK -2, KOHTpOJIb BbI- 2
JIOT U ta Ne 6. Onpenerne- [1IK — 15, OIIK MOJIHEHUS U
HHE CIIOCOOHOCTH samuTa [1P
UCII0JIb30BAHUS MHK-
poopraHu3MaMu yr-
jiepojia U3 NeCTUIH-
J0B
Tema 7. IIpakTnyeckoe 3ans- | [IK -1, [IK —2, | KoHTpO/b BBI- 2
Mukpo- tue Ne 7. U3yuenue [IK — 15, OIIK | moJIHEHHUS U
ouosioruye- JIECTPYKTUBHOI'O samurta 1P,
ckasi OMo- | BIMSHUS MHKpOOpra- KOJUIOKBUYM
TEXHOJIOTHsl | HU3MOB Ha I€CTULIU-
M KYJIbTH- Bl
BHPOBaHHE
KJIETOK JKH-
BOTHBIX U
pacTeHuH.
Tema 8. Jlexuus 8. brioxoH- IK - 1, IIK - 2, 2
Buokon- | Bepcus pactutenbHo- | [IK 15, OIIK
BEpCHs IO CBIpbsl ¥ OTXO/IOB
pacTuTeNb- | C\X MPOU3BOJCTBA.
HOTO CBIPbs | [I[pakTHYECKOE 3aH5-
u otxonoB | tue Ne 8. Cemunap
c\x nmpou3s- | «MuxkpoOHbIE MPO- [K - 1, I[IK - 2, Konnoksuym, )
BOJICTBA. | [[€CCHI Jierpajaluu [IK — 15, OIIK TECTUPOBAHHE
OpraHu4ecKux IoJi-
JIFOTAHTOB
4 Pa3znen 3 «DK0OHOTEXHOJIOTHYECKHE AJIbTEPHATHBBI B CE/ILCKOM X03s1iiCTBE».
Tema 9 Jlexnusi 9 Cenbcko-
Cenbckoxo-| xossiicTBeHHas 610- K -1, LK ~2, 2
2 [IK — 15, OIIK
3 CTBEHHAs TEXHOJIOTUS
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No u Ha3BaHHe Bupg
Ne JIeKUHH, ®opmupyemble | KouTpoabHor | Koi-Bo
Ne Tembl
n/n NPAKTHYECKHX KOMIEeTEeHIHH 0 4acoB
3aHSATHH MepOonpHATHS
onotexHo- | [Ipaktuyeckoe 3aHs-
JIOTHUS tue Ne 9. Mukpobuo- KOHTDONS BbI
JIOTHYECKHU M 110CEB IK — 1, IIK - 2, o;peH " )
TIOJIHEHUS
3emiiey100pUTeb- [1IK — 15, OIIK
3amura [1P
HBIX OMOIIpenapaToB
Jlexuus 10 buorex-
Tema 10
nHosoruyeckue mero- | ITK -1, 1K -2,
buotexHo- 2
JIbI OYMCTKH U Jierpa- IIK — 15, OIIK
JIOTHYeCKue
JIallid TOKCUKAHTOB
METO/IbI
ourctku u | IlpakTuueckoe 3aHs-
nerpananuy | THe Ne 10. PesynbTa- K — 1. TIK — 2 KoHTpoJb BEI-
TOKCUKAH- ThI TIOCEBA 3eMJIe- ’ ’ MOJIHEHUS U 2
[TIK — 15, OIIK
TOB yJI0OpUTENBHBIX 3amuTa [1P
Ouomnpenaparos.
4.4 Tlepe4yeHb BONPOCOB /ISl CAMOCTOSITEILHOTO H3YYeHHs! IHCUMILIHHBI
Tabmuua 5
Ne | Ne paspena m te- IlepeyeHb paccMaTpHBaeMbIX BONIPOCOB LISt
n/n MBI CAMOCTOSITEJILHOI0 H3YYEeHHS

BBenenue

Tema 1. BBenenue
B OMOTEXHOJIOTHIO.
OcHOBHBIE TTOHS-
THs OHOTEXHOJIO-
T'UH

BHOTEXHOJIOrMs KaK HayKa i cdepa mpousBozacTBa. KpaTkas
MCTOpHs pa3BUTHS OMOTEXHOJIOrMU. buoTexHoaorus u
dbysnamenTansHble AucUUIUIHHEL. CoBpeMeHHas OHOTEXHO-
JIOTHS KaK OJIHO U3 OCHOBHBIX HallpaBJIEHUH HAYy4YHO-
TeXHUUYECKoro nporpecca. BHooOBEKTHI Kak CpeICTBO MPO-
M3BOJICTBA JIEKAPCTBEHHBIX, MPOMUIAKTHYECKUX U JINATHO-
ctHyeckux npenapartoB. Knaccugukanus 6M000beKTOB.
Cosepuencrosanue [1K — 1, ITK — 2, I1K — 15, OIIK - 2

Paznen 1. «Mo.rlexy.nnpno-reuenmecxue OCHOBBI CeJIEKIHH NPAKTHYECKH BaKHBIX
AJISA CeJIBCKOI'o X03MCTBA H OHOTEXHOJIOTHH MHKPOOPraHU3MOBY.

2

Tema Ne 2. OcHo-
BBl CEJIEKI[UM MHUK-
pPOOpPraHU3MOB.

[TosyyeHue MoJEe3HBIX GOPM MUKPOOPraHU3MOB IyTEM pe-
KoMOuoresnesa - Tpancopmaluu, TPAHCIYKIUU U KOHBIO-
ranud. [eHernyeckas wumxeHepus. CoBeplIeHCTBOBaHHE
61M000BEKTOB METOJIOM MyTareHe3a. TpaJaMIlMOHHBIC METO-
1Bl ceneknuy. BapuauuonHbie psiibl. OTOOp CIOHTaHHBIX
MyTanui. MyTtareHes u cenexuus. Ousnyeckie U XuMuie-
CKHe MyTareHbl i MeXaHu3M ux aeiicteus. Knaccndukanus
mytarmi. JIK — 1, TIK - 2, TIK — 15, OIIK

18



Ne paszjena u Te-
MBI

IIepe-leHb paccMaTpHBaEMbIX BOINIPOCOB AJIst
CAMOCTOATEJBHOI0 H3y4€CeHHUS

Tema Ne 3. ['ene-
THYecKast MO pH-
KaIisi MUKpOOpra-
HU3MOB

KjieToyHasi MH)XEHEpUs ¥ MCIOJIb30BaHHWE €€ METOJOB B
CO3/IaHHH MHUKPOOPTaHU3MOB M KJIETOK PACTCHHH - HOBBIX
NPOJYLEHTOB OHOJOrMYECKH AKTUBHBIX (71eKapCTBEHHBIX)
BelecTB. | eHeTHyeckash MHXXEHEepHs M CO3/1aHHe C IIOMO-
II[BIO €¢ METOJI0OB IPOIYLIEHTOB HOBBIX JIEKAPCTBEHHBIX Be-
mectB. OCHOBHbIE MPHHIMIBI TEXHOJIOTHH PEKOMOMHAHT-
noit JIHK. ITK — 1, TIK — 2, TIK — 15, OTIK - 2

Tema 4. OCHOBBI
MIPOMBIIIIJIEHHOH
OMOTEXHOJIOTHH

BaXHOCTh M pazHooOpasue MUKPOOHBIX MPOAyKTOB. Dep-
MeHTalHs B TBepAbIX cpeax. [lepepaboTka cebCKOX03sH-
CTBEHHBIX NPOJIYKTOB M TPOAYKTOB NUTaHHs. [lepBHYHbIE
meTabonuThl. [IpoM3BOACTBO aMHHOKHCIIOT (JIM3UH, TIIyTa-
MHHOBasi kuciora). [Ipou3BOACTBO OpPraHUYECKUX KHUCIIOT
(YKCyCHasi, MOJIOUHasl KMCJIOTHI). BTOpUUHbIE METAOOHTBI.
AHTHOMOTHKU. BHpl aHTHOHOTHKOB. MeXaHu3M yCTOMYH-
BOCTH MHUKPOOPTraHM3MOB K aHTHOMOTHKaM. [lonydenue 1o-
JIyCHHTETHYECKMX aHTHOMOTHKOB. IIpouM3BOACTBO OekoB
OJIHOKJIETOYHBIX OpraHu3MoB. ITpou3BOJACTBO (hEpMEHTOB.
[IK — 1, TIK — 2, TTK — 15, OIIK - 2

Tema Ne 5. Benko-
Basi MH)KEHepUs

Co3snanne 3(pHeKTUBHBIX KOPMOBBIX IpernapaToB U3 pacTH-
TeNbHOM, MUKPOOHOW GHoMacchl U OTXOIOB CEIILCKOIo XO-
agitctea. [TK — 1, [IK — 2, I[IK — 15, OIIK - 2

Tema 6. DKOJOTU-
yeckass OHOTEXHO-
JIOTH S

[ToHsiTHS ¥ OCHOBHBIE TpeGoBaHUS K OMOOE30MacHOCTH
TpaHCTeHHBIX OpraHu3MoB. CTeneHb pHCKa U OMacCHOCTH B
ououmxenepur. OCHOBHBIE 3aKOHBI, TOCTAHOBJICHUS |
HOpMaTUBHbIE aKkThl PP B o6macTu 6H00e3011acHOCTH IeH-
HO-MH)KEHEPHOU JeSTeIbHOCTH. Perucrpanusi U UCrolb3o-
BaHME COPTOB C.-X. KYJBTYp M IOPOJI XKMBOTHBIX, CO3/aH-
HBIX METO/JaMH TI'€HHOW MHXXEHEepHUH. DKOJIoruyeckas dKc-
nepTusa 6€30MaCHOCTH TPAHCTEHHBIX COPTOB PacTeHUH M
OpOJI KUBOTHBIX. MeuKo-61oiornyeckas oOleHKa 1 Map-
KMpPOBKA HOBBIX BHIOB ITMILEBOH MPOMYKIHMH, MOIY4YCHHOU
u3 remetnuecku. [1IK — 1, TTK — 2, I[IK — 15, OIIK - 2

Tema 7. Mukpo-
Ouosioruyeckas
OHOTEXHOJIOTUS U
KyJIbTUBUPOBaHHE
KJIETOK >XMBOTHBIX
M pacTeHUH.

MHuKpOOpraHu3Mbl Kak 00BeKT OMOTEXHOJIOTHYECKOro npo-
M3BOJICTBA. BHOTEXHOJIOrMsT MHKpPOOHOro OHMOCHHTE3a.
Ky/IbTHBMpOBaHHE MUKPOOPraHU3MOB, cenekuus CrnocoOsl
KYJIbTHBUPOBAHUS. MHKPOOPraHM3MOB: TJIyOMHHBIA M TIO-
BEpXHOCTHbI MeTozbl. PepMeHTUpbl: Ha3HaueHHe, YCT-
poiicTBo, npuHuMN paGoTel. OCHOBHBIE CyOCTpaThl MJIA
MHKpOGHO# Guotexnonoruu. ITonydenne MUKpoOHO# OHo-
macchl. [Ipon3BoacTBO GHOIOTMUECKH aKTUBHBIX BEILECTB,
MPOTEMHOBBIX MUKPOOMONIOrMYECKMX KOHIEHTPATOB, aMH-
HOKHCJIOT, BATAMHHOB, aHTUOMOTUKOB, (PEPMEHTHBIX Ipe-
napatoB. [IpoGHOTHKH KakK albTepHAaTHBA aHTHOMOTHKAaM
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IlepeyeHn paccMaTPHUBAEMbIX BONPOCOB 115t
CaMOCTOSITEJILHOIO H3yYeHHsl

UmmoGum3upoBantsie  pepMeHTsl. OCHOBHBIC METObI
UMMOOUIM3aMU. XUMHYECKHE KOHCTPYKUHMH IIpH MMMO-
ounuzanuu pepmentoB. Hocurenn U MX XapakTepu3alus.
Mukpo6uosiorudeckas TpaHc(opMmals OpraHu4ecKux co-
enuuenuit. Tpancdopmauus creponsioB, yriesonos. ITons-
THe 0 GMOJIOTMYECKH AaKTUBHBIX BemlecTBax. IlpuMenenue
(hepMeHTaTUBHBIX IPENapaToB B MepepabdaThIBAIOMINX H
MUIIEBBIX MPOU3BozCTBax. I[IpuMeHeHue OMOTEXHOIOTHU B
NpOM3BOJICTBE MHUIEBOro Oeyka. BripamuBaHue MHULENTHS
BBICIIMX IpuOOB B OHopeakTope. MUKPOMULETBI B IIUTAHUH
yenoBeka. CriocoObl MHTEHCU(HUKALIMM TIPOM3BOJICTBA ITH-
JIOBOTO CIHMPTa C KCIOJb30BaHHEM (hepMeHTOB. buoTexHo-
JIOTHYecKHe Npolecchl NpH nepepaboTke Mosoka. IIpuro-
TOBJIeHUE 3aKBacoK. [I[puroroBieHre MOJOYHOKHUCIIBIX MPO-
JyKTOB, ChIpa U JIaKTO3bI (MOJIOYHOrO caxapa). buorexHo-
JIOTHYECKHeE MPOIIECCHl pHU nepepaboTke msca. buortexuo-
JIOTHS TIOJTy4eHHsl HHBEPTHBIX CaXapoB M IOJIC/IACTHTENCH.
BHOTEXHOJOTHYECKHE OCHOBBI IIPOM3BOJICTBA MULIEBBIX KH-
CJIOT - YKCYCHO#, JIAMOHHOM, MOJIOYHOM 1 BUHHOM. [Tpons-
BOJICTBO XJIeOONEeKapHbIX U MUBHBIX ApoxXoKel. Pazsenienne
ApoxoKei 4ucToi KynbTypbl. OCHOBHBIE TpeOOBaHUS K HX
kadecTBy. IIpousBoscTBO kBaca. [IpuroroBieHne cMmelaH-
HOM 3aKBaCKM YHCTBIX KYJIBTYp APOXKEH U MOJIOYHOKHC-
nbIx GakTepuit. OCHOBHBIE HAIPABICHUs NPUMEHEHHUs Ono-
TEXHOJIOTMYECKHX IPOIECCOB B IIPOM3BOJICTBE BMH, IHBA,
COKOB, PacTHTENbHBIX Macel, xieba, NeKTHHa U OHOoJIorH-
yeckd akTUBHBIX noOaBox k nume ITK — 1, TIK — 2, TIK —
15, OIIK - 2

31e 3 «DK0OHOTEXHOJOTHYECKHE AJIbTEPHATHBDI B CEJILCKOM XO03IHCTBEY.

Ne | Ne pasgena m Te-
n/n MbI
Pa
5 | Tema 9. Cenncko-
XO0351CTBEHHAs
OUOTEXHOJIOTUS

DHUTOrOPMOHBI U CHHTETHYECKHE PEryJsTOpbl B OHOTEXHO-
noruu pacreHuid. BUOKOHBEpCHs OTXOIOB PacTEHHEBOJCT-
Ba. MUTOrOPMOHBI U CHHTETHYECKUE PETYJSATOPHI pocTa M
pa3BUTHs PacTeHHH B OMOTEXHOJIOTMH U PACTCHHEBOJCTBE
[opMoHanbHas cucteMa pacTeHMd. CHHTETHYECKHE pery-
JIATOPBI POCTA U Pa3BUTUS PaCTeHUH. PUTOrOPMOHBI U CHH-
TETHYECKME pEryJATOpbl B OHOTEXHOJIOTMH paCTEHHH.
MukpoGHble MHCEKTHLHUABI. bakrepuanbHble 3HTOMOIATO-
rennsle npenapaThl. Tokcuunele mpoxaykTsl  Bacillus
thuringiensis ITK — 1, [TK — 2, TIK - 15, OIIK - 2

5. O6pa3oBaTebHbIE TEXHOJIOTHH

Tabnuua 6

Hpmweﬂelme AKTHBHBIX H HHTEPAKTHBHBIX 06p33OBaTeJ]belX TEXHOJIOTUH
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No HaumeHOBaHHE HUCIOJIb3YEMBbIX

n/ Tema u popma 3aHATHSA AKTHBHBIX H HHTEPAKTHBHBIX
n 06pazoBaTeIbHbIX TEXHOJIOTHil
| | BuokoHBepcHs pacTUTENBHOTO ChIpbst | JI [TpoGieMHas JeKIH
1 OTXOJIOB C\X IPOU3BOICTBA.
2 | Mukpobuonorndeckuit noces semiue- | I13 PaGoTa B MasbIX rpymnmnax
y00pUTeIbHBIX OHoNpenapaTon
3 | Onpenenenue crocobHOCTH Hcnonb3o- | 113 Pa6GoTa B MansIX rpynmnax

BaHHWs MUKPOOPraHM3MaMH yriiepoaa
U3 NeCTULIU/IOB

4 | U3ydyenue BIMSHUS pa3IuyHbIX pakro- | 113 PaGoTa B MaJIbIX rpyImax
pOB Ha KHHETHKY POCTa JIpOXIKeH
Saccharomyces cerevisiae

5 | Onpenenenue uyBcTBHTENBHOCTH MHUK- | 113 Pa6oTa B MajbIX rpynmiax
pPOOPraHNU3MOB K IIECTHILIU/IaM

Texymuii KOHTPOJIb YCIIeBAEMOCTH H MPOMEKYTOYHAS ATTECTANH 11O
HUTOraM OCBOEHHS IHCIHILIHHBI

6.1. THTIOBBIE KOHTPOJIbHBIE 32/IaHHAsI HJIH HHbIe MaTepHaJIbl, He00OX0HMbIe IS
OleHKH 3HAHHH, yMEHHH M HABBIKOB M (MJIM) ONBITA 1eATEILHOCTH

Bonpochbl K KoJLIOKBHYMY «McTOpHsi pa3BHTHsI, COBPEMEHHBIC 10CTHAKEHHUS
OMOTEeXHOJIOTHH
1. Yro Takoe 6buorexuosorus? HazoBuTe W O0XapaKTepU3yWTE OCHOBHBIC JTallbl
pa3BUTHSI OMOTEXHOJIOTHH.

2. B KakuX OTpacliisiX HApOJHOr0 X035 CTBa MPUMEHSIOTCSA AOCTHKCHHA ouorex-
HOJIOTHH?

3. Haz3oBUTEe OCHOBHBIE LIEJIA U 3aa4¥ OMOTEXHOJIOTHH.

4. Kakue MeToJIbl OMOTEXHOJIOMMH MCIOJIb3YIOTCS B XKHBOTHOBOJICTBE, pacTCHHUEC-
BOJICTBE?

5. Kakue OTKpBITHUS, CleaHHbIE B 00J1acTH OHOTEXHOJIOTUH, CIIOCOOCTBOBAJIH €€
najbHeiel nHTeHcHpuKanuu?

6. KakoBa poJib OMOTEXHOJIOTHH B MHTeHCH(UKAI[MHK )KUBOTHOBOJICTBA?

7. Kakue (hepMEeHTBbl MCIOJB3YIOT AN KOaryJsiuuu OeJIKOB TpPU HU3rOTOBJICHUH
ceipa?

8. Kakue MOHOCAXapu/Ibl BXOAT B COCTaB HHBEpTa?

9 Kakue aMMHOKHMCJIOTBI BXOJST B COCTaB acrnapTara’?

10. Ha3oBuTe OCHOBHBIE ITHIIIEBbIC KUCIIOTEI.

11.  Omnummure croco6 monydenus apoxkei Saccharomyces cerevisiae.

12. Kakue mraMMbl pO¥OKeil HCIIONB3YIOTCS B TMBOBAPEHUH?

13. Ha3oBHTe OCHOBHBIE IyTH YJIyYIIeHHs OHOJIOrMYECKOH MUTATENLHOH HEHHO-

CTH KOPMOBBIX O€JIKOB.
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14. HazoBuTe crocoObI MONyYeHHs KOPMOBBIX O€NKOBBIX NpemnapaToB M3 Jpox-

Ken.
15.  OnummTe Croco6 mosaydeHust KopMoBoro Oenka us3 BOJIOpOCIIEH

16. ¥ MHKPOCKOITMYECKHX IpHOOB.
17. Kakue TEXHOJOTHH IMOJy4EHHs BBICOKOOEIKOBBIX KOPMOB M3 BEreTaTUBHOM

MacCChI paCTeHI/Iﬁ pa3pa60TaHI>1 U UCIIOJIB3YIOTCSA B HaACTOsAIEEC

18. Bpems?
19. B ueM cOCTOST 0COOEHHOCTH OHOTEXHOJIOTHH MOJNY4YEeHHs KOPMOBBIX JIMITHI-

HBIX TpernapaToB?

KonjokBuym.

«MHKpOoOHBIE MPOLECChl AerpajalHi OpraHHiecKHX NoJLIIOTAHTOBY.
1.  HazoBure 0o01Me MoOKa3aTeau 3arps3HEHHOCTH CTOYHBIX BOJ.
2. Kaxkue crocoObl onpejieNieHis: OpraHuYeCKHX BEeCTB B CTOYHBIX BOJAX HaH-
GoJtee MUPOKO KCob3ytoTes? JlaiTe UX XapaKTePUCTUKY.
3. B 4eM COCTOST IPEUMYIECTBA U HETOCTATKH OMOXUMHYECKUX crocoboB 0YH-
CTKM CTOYHBIX BOJ?
4 HasoBuTe ¥ 0XapaKTepU3yiTe IPYIIIb a9POOHBIX MPOLECCOB OMOOYHCTKH.
5. Yro npeacTaBiseT co00i aKTHBHBIA HiI?
6. B uyeM mpeMMyIIecTBa ¥ HEJOCTATKM MepepadOTKH OTXOJ0B C MOMOLIBIO akK-
TUBHOTO Uia?
7 Kakue Kj1acchl IpOCTEHIINX BCTpeYatoTCs B aKTHBHOM une?
8.  Uro nokasbiBaeT KodpdHIKeHT mpoTo3oiiHocT kp?
9 HazoBuTe BH/IbI a9POTEHKOB.

10. B ueM COCTOMT IIPHHIIMI «IICEBIOCKIIKEHHOTO CII05)?

11. M306pa3ute cxeMy SKCTpaKLuH Oeska U3 Uia.

12. bBuorexHojorus OYUCTKH CTOUYHBIX BOM.

13.  Buonoruueckoe norpebnenue kuciopona (BIIK).

14.  AspobGuas nepepaboTKa OTXO/0B (B IPUCYTCTBUH KHCIIOPO/1A).

15. DKCTeHCHBHbIE METOJIbI M HHTEHCHBHBIE cr10co0bl. KoadduuueHnT 3o00rnenHo-
cti (kz). Kosdduiment mporo3oitnoctu kp.

16. AspoTeHKH (JIOCTOMHCTBA U HEJIOCTATKH ).

17. AmnaspobHOe paznoxeHue (Kucias ¥ METaHOBas CTa/iy Ipolecca OpoXKeHus).
da3pl METAHOBOTO OPOXKEHHSL.

18, M3BieueHre MOJE3HBIX BELIECTB (M3 BOJbI, OTXOJOB CEJIbCKOX03SHCTBEHHOTO
POM3BO/ICTBA.)

19. BuoouHMCTKa ra30BO3AYLIHBIX BEIOPOCOB.

20. BHOTEXHOJIOTUHU U MOJIyYeHHE METAJIIIOB.

21. bBakrepuajibHOE BhIIETaYUBaHHUE.

22. QO6orameHue py/ ¥ KOHI[EHTpaToB. buosHepreTuka.

23. KcenoOGUOTHKH U UX Ouozerpananus. buopemenuanus.
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TecroBble 3aaHus
OcHOBBI OHOTEXHOJIOTHH»
1. Hayaso mocjenacTepoBCKOro Iepuo/ia B pa3BUTHH OMOTEXHOJIOTUHA OTHOCST K

1) 1941 r.
2) 1866 .
3) 1975 .
4) 1982 .
2. OTKpbIJI MUKPOOPTraHU3MbI U BBeJ OHATHE 6HO0OBEKTA
1) /1. Yorcon
2) ®@. Kpuk
3) ®@. Cenrep
4) JI. Ilacrep
3. Ileproa aHTUOMOTHKOB B Pa3BUTUH OMOTEXHOJIOTHH OTHOCHUTCS K
1) 1866-1940 rr.
2) 1941-1960 rr.
3) 1961-1975 rr.
4) 1975-2001 rr.
4. CtpykTypy Oenka HHCYJIMHA yCTaHOBUII
1) . Yorcon
2) ®. Kpuk
3) ®@. Cenrep
4) M. Hupenbepr
5. Pa3zpaboTka TeXHOJOTMH PEKOMOMHAHTHBIX IHK OTHOCHUTCS K MIEPHOAY pa3sBUTUSA
OMOTEXHOJIOTUH
1) aHTHOMOTHKOB
2) nonacTepoBCKOMY
3) mocienacTepoBCKOMY
4) ynpaBisieMoro 6MocuHTe3a
6. [Tony4yenue xaeGoneKapHbIX ¥ MUBHBIX APOXOKEH OTHOCHTCS K IIEPUOJY pa3BUTHS
OMOTEXHOJIOTUU
1) nonacrepoBcKOMY
2) mocenacTepoBCKOMY
3) aHTUOMOTUKOB
4) ynpasisieMoro OuocuHTesa
5) HOBO# M HOBel1IeH OMOTEXHOIOTHH
7. Ucniosib30BaHKE CIIMPTOBOTO OPOKEHUsI B IPOU3BOJICTBE ITMBA U BUHA OTHOCHTCA K
Mepuojly pa3BUTHSI OMOTEXHOJIOTHH
1) nomacrepoBcKOMY
2) mocenacTepoBCKOMY
3) aHTUOMOTUKOB
4) ynpaBnsieMoro OuocuHTesa
5) HOBO# U HOBe#IIeld GMOTEXHOJIOTUH
8. Ucrosipb30BaHie MOJIOYHOKHICIIOr0 OposkeHH s IpU NepepaboTKe MOJIOKa OTHOCUTCS
K IIepHOJly Pa3BUTHUsI OMOTEXHOJIOTUH
1) nonmacrepoBCcKOMY
2) mocenacTepoBCKOMY
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3) aHTUOMOTHKOB

4) ynpasiisieMoro OMoCHHTe3a

5) HOBOM U HOBeHIIEeH OHOTEXHOIOTHH

9. Ileprio/ pa3BUTHs IIPOM3BOJICTBA BATAMHUHOB

1) mormacTepoBCKOMY

2) mocnenacTepoBCKOMY

3) HOBOM ¥ HOBeHIEH OHOTEXHOJIOTUH

4) ynpaBJjisieMoro 0HOCHHTe32

10. ITpou3BOACTBO 3TaHOJIA OTHOCUTCS K IIEPUONLY pasBUTUA OMOTEXHOJIOIHH

1) nonacTepoBCKOMY

2) mocjienacTepoBCKOMY

3) aHTUOMOTUKOB

4) yrpaBnsieMoro OMoCHHTe3a

5) HOBOI#1 M HOBeHIIEHl GMOTEXHOJIOTUH

11. BHepenue B IPaKTUKY BAKIMH ¥ CBIBOPOTOK OTHOCUTCS K MEPHOJLY pasBUTHA
OMOTEXHOJIOTUH

1) ynpaBnsieMoro OMocuHTe3a

2) nonacTepoBCKOMY

3) nocienacTepoBCKOMY

4) aHTUOMOTUKOB

12. KynbTHBMpPOBaHHE KJIETOK M TKaHEH pacTeHHH OTHOCUTCS K MEpHO/LY PasBUTHA
OMOTEXHOJIOTUH

1) HOBO# ¥ HOBeHIIEH OHOTEXHOJIOIUH

2) nomacTepoBCKOMY

3) mocenacTepoBCKOMY

4) aHTHOMOTHKOB

13. ITonyuenue BUPYCHBIX BaKIIMH OTHOCHTCS K IIEPUOJTY pa3sBUTHA OMOTEXHOJIOTUH
1) monacTepoBCKOMY

2) mocyienacTepoBCKOMY

3) aHTHOMOTHKOB

4) ynpaJjisieMoro 0HoCHHTe32

5) HOBOI U HOBeH1IeH OMOTEXHOIOTHH

14. MukpoGHosioruyeckas TpanchpopMarys CTepOUIHBIX CTPYKTYp OTHOCHTCS K TIe-
pHOJly pa3BUTHA OMOTEXHOJIOTHH

1) ynpaBisieMoro OMOCHHTE3a

2) 10macTepOBCKOMY

3) nocnenacTepoBCKOMY

4) aHTHOMOTHKOB

15. TIpou3BOCTBO BUTAMMHOB OTHOCHTCS K IEPHOAY Pa3sBUTHA OMOTEXHOJIOIHH
1) monacTepoBCKOMY

2) mocnenacTepoBCKOMy aHTHOMOTHKOB

3) ynpaBJjisiemoro 0HOCHHTE32

4) HOBOW M HOBeHIIEH OUOTEXHOJIOTHH

16. [TpoM3BOICTBO YHCTHIX (PEPMEHTOB OTHOCUTCS K NMEPHOIY pasBUTHA OMOTEXHOJIO-

Ty
1) ynpaBiisieMoro OHOCHHTe32
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2) nomnacTepoBCKOMY

3) mocnenacTepoBCKOMY

4) aHTUOMOTUKOB

17. IIpoMBIlITIEHHOE UCII0JIb30BaHKE

MMMOOHII30BaHHBIX (PEPMEHTOB U KJIETOK OTHOCHTCS K NMEPHOLY Pa3sBUTHA ouorex-
HOJIOTHH

1) ynpaB/isiemoro 0HOCHHTE32

2) nonacTepoBCKOMY

3) mocnenacTepoBCKOMY

4) aHTUOMOTUKOB

18. [Tpou3BOACTBO aMMHOKHUCIIOT € UCTIOJIb30BAHHEM MHUKPOOHBIX MyTaHTOB OTHO-
CUTCS K IEPUOJIY Pa3BUTUS OMOTEXHOJIOIHH

1) monacTepoBCKOMY

2) 1mocnenacTepoBCKOMY

3) aHTUOMOTUKOB

4) ynpasiisieMoro OMOCHHTE32

5) HOBO#1 U HOBelIIEH OMOTEXHOJIOTUH

19. ITonyuenue Groraza OTHOCHTCS K IEPHOY Pa3BUTHS OMOTEXHOJIOTUH
1) monacTepoBCKOMY

2) nmocnenacTepoBCKOMY

3) aHTUOMOTHKOB

4) ynpas/isieMoro OMOCHHTe32

5) HOBOW M HOBelIIEH OHOTEXHOJIOTUH

20. ITepBasi pekoMOMHAHTHAs IHK MOJTy4eHa

1) B 1953 r. JIx. YTconom u ¢. Kpukom

2) 8 1972 r. I1. beprom

3) B 1963 r. M. Hupenbeprom

4) B 1953 r. @. CenrepomM

6.2 IlpumepHbBIii NepeveHb BONPOCOB K 324eTy M0 AHCLHHILIHHE

1. MeToJIbl ceNeKIMi MUKPOOPraHH3MOB, HCIIONb3YEMbIX B CEJIbCKOM XO35HCTBE.
2. dakTOpbl MyTareHe3a 1 peKoMOMHOreHe3a, UCIOJIb3yeMbIe B CEeJIbCKOXO03AMCT-
BEHHOH MUKPOOHOJIOTHH.

3. [ToHsiTe MUKPOOHOM MHIKEHEPHUHU.

4. ["pymnisl MUKpOOPIaHM3MOB, UCIIOJIb3YEMBIC B MHUKpPOOHON HHIKEHEPHUH.

5. Brornpenaparsl, H3roToBJsieMble Ha OCHOBE CBOOOHOKUBYIIKX, aCCONHATHB-
HBIX 1 CUMOMOTHYECKHX OaKTepuH.

6. A30T(GUKCHpPYIOLIXE TPeraparhl, CO3/IaHHbIe C CIIO0JIb30BAHHEM METO/I0B TCH-
HON MH)KEHEPHH.

7. depMeHTBI, y4acTBYIONIUE B a9pOOHOM 1 aHa’poOHOM Jierpajialluy 1 eIroIo-
30JIMTHUHOBBIX MaTEPHAJIOB.

8. MeTo/ bl YTHUIIM3ALMHA L[EJUTI0NI03bI, OIyYeHHe PasInHBIX MTPOIYKTOB JUIA

CeJIbCKOIo X03s1icTBa U ITPOMBILIJIEHHOCTH.
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0. MexaHu3M TOKCHYECKOro AEUCTBUS TOKCHHOB GakTepuii Ha BpeJHbIE HACEKO-

MBIE.

10. Hauboiee aKTUBHbIE MUKPOOPIaHH3Mbl, OCYIIECTBIIAIOUINEC Ouoerpaianuio
KCeHOOUOTHKOB.

11. Merabonuyeckue MyTH 6UoJerpafaliy KCeHOOHOTHKOB, CO3aHHBIE IEHHO-
MHXXEHEPHBIMH METOAMH.

12.  TeHHO-MH)XEHEpPHbIE METOJIbI, HCIIOJIb3yeMBbIe JUIs MOJTy4eH s MUKPOOpratis-
MOB, 06J1aJal0IIMX CIIOCOOHOCTBIO K Jierpajlaliiy pasIniHbIX KCEHOOMOTHKOB.

13. BHOTEXHOJIOTHYECKOe MoyydeHue OeNKoB, NENTUHI0B, JIUIHUIO0B, YyTIICBOOB.
O6oraieHne pacTHTEIbLHBIX KOPMOB MUKPOOHBIM OenKoMm.

14. BHOTEXHOJIOrMYECKOe MOoNTyyeHue BUTAMUHOB, KOGEPMEHTOB, OPraHH4eCKuX
KUCJIOT, aHTUOMOTUKOB, aJIKaJIOU/10B.

15. Co3nanue 3¢ (GeKTUBHBIX KOPMOBBIX NPENAPATOB U3 pacTUTENbHO#, MUKPOO-
HOIf 6MOMAcChl ¥ OTXOJI0B CEIBCKOIo X03s1CTBA.

16. TlpiMeHeHHe HOBBIX HCTOYHUKOB OMOJHEPIrHH, MOy CHHBIX Ha OCHOBE MHK-
pOOHOJIOrMYECKOro CHHTE3a U MOJIEIMPOBAHHBIX (OTOCHMHTETUYECKUX TTPOLIECCOB.
17. bBuokoHBepcHs GrHoOMacchl B Ouoras.

18. BHOTEXHOJIOTHs M OXpaHa OKpYXKarolen Cpebl.

19. ®epmeHTIpbl: Ha3HAYEHHE, YCTPOHCTBO, IPHHIHII paboTHI.

20. BHOKOHBEPCHS OTXOJI0B PACTEHHEBOJICTBA M MUIIEBOH POMBIIIICHHOCTH.
21.  DpaKIMOHUPOBAHHE 3€NEHBIX PACTCHUH 1 OMOKOHBepCcHUsi KOMIIOHEHTOB

22.  AspobGHble criocoObl YTUIM3AIHUU CTOKOB

23. TIpou3BOJACTBO OPraHUYECKUX KUCIOT GUOTEXHOJIOTHUECKMMH CIIOCO0aMH U UX
MCIIOJIb30BAaHME B KAYECTBE KOHCEPBAHTOB KOpMa.

24.  AnaspoGHbIe CocoObl yTUIU3aLUK CTOKOB.

25.  CnocoObl KyJbTUBHPOBaHUS MUKPOOPraHU3MOB: riyOMHHBIN ¥ TOBEPXHOCT-
HBbIA METO/IbI.

26. Buonerpananus KCeHOOUOTHKOB.

27. BepMHKOMIOCHMPOBaHHE OPraHUYECKUX OTXOLOB.

78 BHOTEXHOJOrMYeckre METO/Ibl KOHCEPBUPOBAHUS U XpaHEHHS KOPMOB.

29. TlonydeHue IPOTEHHOBBIX MUKPOOHOJIOrHYECKAX KOHIICHTPATOB B bepmenTe-
pax ¥ MX UCIIOJIb30BaHKe B 300TEXHOJIOTHH.

30. OcHOBHBIE HAIPaBJIEHUs COBPEMEHHON OMOTEXHOJIOTUH, MUPOBbIC 1 poccum-
CKHUE [IEHTPHI CENIbCKOXO03SHCTBEHHON OHMOTEXHOJIOTHA.

31. TexHOJOrHsi METAHOBOrO OGPOXKEHHUS NPH YTUIIU3ALMH OTXO0/10B KMBOTHOBO-
CTBa.

32.  MuKpoGHOIOTHYECKAE TPOIECChI, IPOMCXOAIIHE IPH KOMITOCTHPOBAHHH op-
raHUYECKUX OTXOJIOB.

6.3 Onucanue MoKa3zaTeJed H KpHTepHeB KOHTPOJIsl yCleBaeMOCTH,
OonHcAHHE MIKAJ OLeHHBAHHSA

6.3.1 OueHOYHbIE CPEACTBA TEKYIIEro KOHTPOJIs yCneBaeMOoCTH

OueHKa 3HAHMI CTYEHTOB MPOBOAUTCS MO CJIEYIOUIHM KPHTEPHSIM:
3ayeT CTYJACHTY CTABUTCS, CCIIM:
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1. 3HaHuUs CTY/eHTa OTIMYALOTCS FIyOHHOM 1 COEPXKATENbHOCTRIO, UM JACTCA mnoJi-
HBIH MCUEPIBIBAIOLINH OTBET, Kak Ha OCHOBHBIE BOIIPOCHI, Tak 1 Ha JIOTIOJTHUTEIb-

HBIC!

. CTYJIHT JIOTHYHO H TOC/IE0BATEIbHO PAaCKPhIBACT BOIIPOCHI, NIPE/IJIOKEHHBIE B
ounere;

. CTY/IHT M3/1araeT OTBEThl yBEPEHHO, OCMBICTICHHO H ACHO;

. rmy6okue 1 0000IeHHbIE 3HaHUs OCHOBHBIX [IOHATHI ICUXOJIOTUHU, GOPM H

METO/I0B OPraHMU3alliK MPOLECca HCCIIEIOBaHMUS B IICUXOJIOTHH.

CryaeHTy 3a4eT 110 JUCUUIIINHE He CTaBUTCS, CCIIM:

1. 3HaHus CTyIEHTa He OTJIMYAIOTCA TIIyOMHOM U COAEPKATENBHOCTLIO, UM HE -
eTCsl TOJIHBIH HCUepIBIBAIOLIHIT OTBET, KaK Ha OCHOBHBIE BONIPOCHI, TaK M Ha A0MOJ-
HUTEJIbHBIE!

. CTYJIGHT M3JlaraeT OTBEThI HEYBEPEHHO, MaTepual HEOCMBICIICH,;

. 0OHapyKeHO He3HAHUE WJIM HEITOHUMaHHE CTY/ICHTOM KOHTPOJIbHBIX BOIPO-
COB;

. JIOIYCKAIOTCSl CYIIECTBEHHBIE OIIMOKY MPH U3JI0KEHUM OTBETOB Ha BOTIPOCHI,

KOTOpbIC CTYA€HT HE MOXXET UCIIPaBUTh CaMOCTOSATEJIBHO.

7. VyeGHO-MeToAnYecKoe H HHGopMaIHOHHOE oOecriedeHHe THCIHIITHHDI

7.1 OcHoBHAsl JIHTEPATYPA

1. Emues, B. T. «Mukpo6uonorus» : yueouuxk M — «tOpai, 2012

2. Kanammuukosa, Enena AmuaronseBHa. COBpEMEHHBIE AaCICKThI OMOTEXHOJIOTHH:
yuyeGHO-MeToHueckoe nocobue / E. A. Kanammnukosa, P. H. Kupakocss; Poccnii-
CKHMii TOCYapCTBEHHBIN arpapHbld YHUBEPCUTET - MCXA um. K. A. Tumupszena
(MockBa). — DIJEKTPOH. TEKCTOBBIE JaH. — Mocksa: PTAY-MCXA uMm. K. A.
Tumupssesa, 2016 — 123 c.: puc., Ta61., 1B.1I1. — Koyutekuus: YuebHas 1 yueb-
HO-MeTOo/InYecKas JTUTEepaTypa. — Pexxum J0CTyTa
http://elib.timacad.ru/dl/local/324.pdf. - 3ary. ¢ TUTYJ. 5KpaHa. - DNEeKTpPOH. BEP-
cus med. myonuKanuu. — <URL:http://elib.timacad.ru/dl/local/324.pdf>.

3. Kanamuukosa, Enena AHaTosnbeBHAa. OCHOBBI 3KOOMOTEXHOJIOIUHU: y4yeOHOE I10-
cobue / E. A. Kanaumukosa; Poccuiickuil rocy1apcTBEeHHBIH arpapHblii yHUBEp-

curer - MCXA umenu K. A. TumupsizeBa (MockBa). — DJIEKTPOH. TEKCTOBbIC
nan. — Mocksa: Pocundopmarporex, 2017 — 118 c.: tabn. — Kounexuus:
Vyebuass M ydeOHO-MeTONMYeCKas JUTeparypa. — Pexxum jocTyna

http://elib.timacad.ru/dl/local/t663.pdf. - 3ari. ¢ TATYII. 5kpaHa. - DNEeKTPOH. Bep-
cHs 1ed. myOJuKanuu. — <URL:http://elib.timacad.ru/dl/local/t663.pdf>.

4. Buortexuosorus. B 2 4. Yacte 1 : yuyeOHHK M IPAKTUKYM JUIA aKaIEMUIECKOTO Oa-
kanaBpuata / mox obmeit penakuueii H. B. 3arockunoii, JI. B. Hazapenko. — 2-e
W31, ucnp. u jgorn. — Mocksa : M3narenscTBo IOpaiit, 2019. — 170 c. — (baka-
naBp. Akanemudeckuii kypc). — ISBN 078-5-534-07410-9. — TeKcT : 3J€KTPOH-
et // DBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/437436
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7.2 JlonoJIHMTeIbHAS JIATEPATypa

1 T'yces M.B., Muneesa JL.A,, Muxpo6uonorus. — M.: Academia, 2003, 2010. -

464 c., 461 c.
2 Ilnerens I'. I': Tep. T.I'. Mupuunk Ucropus mukpoGuonoruu. M., Enutopuan

YPCC, 2002. — 304 c.

3 Kysuenos A. E., ['pagosa H. b. Hay4Hble 0CHOBbI 9KOOHOTEXHOJIOTHH / YuebHoe
nocobue juis ctyeHToB. — M.: Mup, 2006. — S04c.: ui.

4 Kusimko H.B. OCHOBBI CeNbCKOXO3HCTBEHHOM OGMOTexHONIOrHH: yuel.mocobue
JUIsL CTYJICHTOB OYHOM W 3a04HOM (opM 0OyyeHHs HAlpaBICHUH IOArOTOBKH
110400.62 Arponomus, 110900.62 TexHomorus IpoM3BOJACTBA M IepepadOTKH
CesbCKOXO3HCTBEHHOM MPOAYKIMU [DIEKTPOHHBIN pecype] : yueGHoe mocobue.
— DnekTpoH. naH. — Yccypuiick : ITpumopckas 'CXA (Ilpumopckas rocynap-
CTBEHHas CeJIbCKOXOo3siicTBenHas akanemus), 2014. — 111 c. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pl1_id=70633 — 3ari. ¢ 3xpaHa.

5 CeslbcKOXO03siicTBEHHAs OHOTEXHONOTUS U OMOMH)KeHepHs : y4eOHHK / MO pel.
B.C. IlleBenyxH. - 4-e U3/1., 3HaYMTEBHO nepepab. u nomn. - M. : IEHAH/L, 2015.
- 700 c. - ISBN 978-5-9710-0982-5

6 Caspixun FO.0. Bruorexnonorus : yue6. mocobue / Caspixun 10.0., Opexos C.H.,
Yakanesa U.U. ; mox pen. A.B. Katnunckoro. - 2-e u3., crep. - M. : Akanemus ,
2007. - 254 c. - (Beicu. npod. ob6pasosanue). - ISBN 978-5-7695- 4040-0

7 Baezenue B HanpaBieHHe. bruoTexHonorus [DneKTpoHHBIH pecypce] : y4ebHoe 110-
cobue / JI.C. Jpiumox [u ap.]. — Dnektpon. aan. — Kemeposo : KemI'V, 2014.
— 157 ¢. — Pesxum noctyna: https://e.lanbook.com/book/60191.

8 Bupyconorus u 6MOTEXHOIOTHs [DIeKTPOHHBIH pecypc] : y4eOHHK / P.B. beno-
ycosa [u ap.]. — Dnektpon. gan. — Caunkr-Tletep6ypr : Jlanp, 2018. — 220 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/103898.

9 MUssectus AH Poccun, buonoruyeckas cepus.

10 Xypuan MukpoGuosorusi.

7.3 MeToaM4ecKHe YKA3aHHUsI, PEKOMEH/IAllMH ¥ IpyrHe MaTepHaJIbl K 3aHATHAM
Bubnnoreuno-uHbopMaonHas 6a3a JaHHBIX JIOJDKHA BKJIIOYATh TaKKe:

1.  HOPMaTMBHO-CIIPABOYHYIO JINTEPATYPY;

2.  NepuoJMuYECKHE OTeYEeCTBEHHbIE M 3apyOexHbIe HAyYHO-TEXHUIECKUE U pede-
paTHBHBIE M3/IAHUSA 110 CIELHATBHOCTH (KypHaJIbl, 0030pBbI, MaTepHallbl KOH(pepeH-
umii, u3nanus HAW u 1.1.).

BubauoTeunsiii (OH/I IOJDKEH COAEPIKaTh CIETYIOIINe XKy pPHAIIbI:

L Pedepatusnbiil KypHan «buorexnosnorus», PedepaTuBHBIH KypHail.
«Muxpo6uoorus», xypHaisl: «buorexnosnorus», «lIpuknanHas OMOTEXHOJIOTHUA,
«ITpuknanuas MUKpobuosorus u Guoxumusy, «Mukpobuonorus», «MonekynspHas
OUOJIOTUSA», K AHTHOUOTHUKH.
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8 Ilepeuenn pecypcoB an)opmauuouno—Te.ﬂeKOMMymucaunomloii ceTH
«VHTEepHETY, HEOOXOAUMBIX /LISl OCBOEHHSI IHCLHILTHHEL «OcHOBBI MHKPOOHOH
OMOTEeXHOJIOTHH

1. Xupyxuna E. A. DiekTpoHHOE yueGHOe H3aHue «bBHOTEXHOIOTH) (N
215483) ®I'Y THUU UTT "Hudpopmuxa” JlocTym He orpaHryeH

2. Kopocrenesa H.W. buotexHonorus: yue6Hoe mocobue / H.M. Kopocrenesa,
T.B. I'pomosa, W.I". XKykosa. bapHay: Usn-so ATAY, 2006. 127 c. Joctyn
He OrpaHUuYeH

3. Buorexuonorust. IIpuaiunsl u npumenenue // Tlep. ¢ auri./ITox pen. Y. Xur-
runca, J[.Becra, Jlx. JLxoiica. M.: Mup, 1988. JlocTyn He OrpaHUyeH

4. MoreKy/sipHBIE ¥ KJIETOYHBIE aCTIEKThI OHOTEXHONOTUH // TTox pen. C.I'. Wnre-

Beutomosa. JI.: Hayka, 1986. — 256 c. 5. [Ipumen T.I1., Yywanun B.C., 3aii-

xoB K.JI., Muxanepa JL.K., Benoa JI.C. OcHoBBI dapmaneBTHYECKOH OHOTEX-

nonorun Pocros u/Jl.: ®ennkc; Tomck: M3n-so HTJI, 2006 JlocTtyn He orpa-

HUYEH

Hayunas 6u6nrorexa MI'Y http://www.lib.msu.su. JlocTyn He OrpaHU4eH

6. [ocynapcTBeHHas mMyOnuyHas Hay4YHO—TEXHHYECKas ouobmmoreka Poccuu
http://www.vavilon.ru/. JlocTyIn He OrpaHH4eH

7. DrektpoHHsle cnosap http://www.edic.ru. JlocTymn He OrpaHHHCH.

8. CobcTBeHHasi dIeKTpoHHas OGubnuorexa. CBHAETENBCTBO O PErHCTpAlUH oP
Ne 20163 oT 03.06.2014 r. Joctyn HE OTpaHuyYeH.
http://pgsha.ru/web/generalinfo/library/elib/

9. Cuctema IAPAHT: 57eKTpOHHBIA NEPUOAUYECKHH CIPABOYHHK [DnexTpon-
Hblii pecypc]. — Dnexrp.jaaH. (7162 Mo6: 887 970 noxymenToB). — [b.u., 199 -]
(JTorosop Ne746 ot 01 smBaps 2014 r.); Cpok He orpanuyeH. JlocTyn U3 Kop-
IIyCOB aKa/IeMHUH.

10.9BC usnarensckoro neHtpa «Jlanp» - «BeTepuHapus U CEIbCKOC X03UCTBOY,
«JlecHoe XO3sHCTBO U JleconmxenepHoe neio», (Kontpakr Ne84/16 -EJ1 ot 07
Hos0ps 2016 r.);«HKeHepHO-TEXHUIECKUE HAYKKY, «udopmatuka», «Tex-
HOJIOrMH MuIeBbIX npon3soacTsy (Kontpakr Nel3/17-EJ] ot 10 anpens 2017
r.). http://e.lanbook.com/ JlocTymn He OrpaHi4eH.

11.2nexTpoHHO-0MONMOTEYHAs CUCTEMA «dBC IOPAUWT www.biblio-online.ru
(Koutpakt Ne07/17 —EJl ot 30 mapra 2017 r.). locTyn He OrpaHU4€eH

12 UsnarensctBo FOpaiit-MockBsa urait.ru J{oCTyn HE OrpaHHYeH.

13.Poccuiickasi rocyaapcTBeHHas 6ubimorexa http://www.rsl.ru Jloctyn He orpa-
HUYEH.

14.®EPMEP.RU - rnaBublil (epMepCKHid mopTall http://www.fermer.ru/ Jloctyn
He OrpaHHYeH.

15.ATPOITOPTAJL WudpopMayoHHO-I0UCKOBas cucreMa ATIK
http://www.agroportal.ru Jloctyn He OrpaHuyieH.

W

8.1 Basbl JaHHBIX, HHPOPMALHOHHO-CIPABOYHbIC H MOHCKOBBIE CHCTEMBI

1.  Wikipedia.org
2. microbiologu.ru — moxucKoBas cucTema Io MHKPOOHOJIOTHH.
3 smikro.ru — MOMCKOBasi CHCTEMA T10 CAaHHTapHON MHKPOOHOJIOrHH
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4, Basbl JaHHBIX, HHPOPMALMOHHO — CIIPaBOYHBIC M TMOMCKOBBIC CHCTEMBI: IJICK-
TPOHHO- OMOIMOTEYHAS CHCTEMA, yandex.ru, google.ru, rambler.ru.

5. www.medmicrob.ru — 6a3a JaHHbIX 110 001IEH MHKPOOHOJIOTHH.

6.  http://window.edu.ru — nocTym k 00pa3oBaTeIbHBIM pecypcam «EnuHOE OKHOY.

9. Onucanue MaTepHAILHO-TEXHHYECKOH 0a3bl, He00X0IMMOH NIl
ocyuiecTBIeHHsI 00Pa30BaTeILHOr0 Mpouecca 1o AHCUHIIHHE «OcHOBBI
MHKPOOHOH OHOTEXHOJIOTHH

Jlisi JIEKIIMOHHOTrO Kypca HeoOXoJMMa KOMIIBIOTEpHAs TEXHHKA C MyJIbTHME-
JIMIUHBIM 00€ecIriedeHUEM.
JInst mpoBejieH sl TPAaKTHYECKUX 3aHSATHH MO JMCIUIUIHHE «OCHOBBI MHKPOO-
HOl OGMOTEXHOJIOTHHY HeobxoauMa JabopaTopus, OCHalIeHHas ra3o- ¥ BOAOIPOBO-
noM, BeHTUIsIMel, Y P-naMnaMu JUls CTEpHIIM3ALNH OMEUIECHHH, JaMUHapaMU |
MHKPOOHOJIOTHYECKUMU OOKCaMH, CTEPUIIM3ALMOHHON TEXHUKOW (aBTOKIIABBI, CTE-
pUIM3alMOHHbIE IIKadbI), TEPMOCTaTaMH, aHAdPOCTATaMH, CBETOBLIMH MHKPOCKO-
namu, xpomarorpadamu, pH-meTpamu, uIeifikepamu, BOJSHBIMH OaHsIMH, TECT-
crcTeMaMy Ul UAeHTH(GUKALMKE MUKPOOPraHU3MOB, 1aGopaTOPHOM MOCY/10H, TOCY-
JIOMOEYHOH MAaIIMHOM, JUCTHIUIATOPOM, XOJIOAMUIBHUKAMH /U XpaHCHHA KOJIICK-
LM MHKPOOPTaHM3MOB ¥ 00pa3IoB ¥ HEOOXOANMBIMU PEAKTHBAMHU JUIA IIPUTOTOBJIC-
HUS NIATATeNbHBIX Cpejll, HAbOpOM KpacHTelleid, KOMINBIOTEpHAas TeXHUKa € MyJIbTH-
MeauitHbpIM obecriedenueM. Kpome aToro Heob6xoauMa KOJUICKIHS KYJIBTYp MHUKpPO-
OpraHW3MOB U KOMIIBIOTEPHAS TEXHUKA C MyJIbTUMEIUHHBIM 00€CIIeYCHUEM.
Tabmuua 7
Caenenusi 06 00ecne4eHHOCTH CIeHATH3HPOBAHHBIMH ay/IHTOPHSIMH,
KaOHHETAMH, J1a00paTOPHAMH

*
HaunmeHoBaHHe ClIeHATBHBIX IOMe-
MeHHI H OMeeHHH /I8 CaMOoCTOos1- OCHAIEHHOCTH CIENHAJbHBIX ITOMEIeH il | 110-
TeabHoi paboTel (9 yuebHOro Kopmyca, MeleHuil ISl CAMOCTOATEIbHOM padoThI™*

No228, 229, 231 ayauTOpHH)
1 2

Kopn. Ne 9, ayn. 228 1. Muxpockon JIOMO 4 wr. (MuB. Ne 553890/16,
Uns. No 553890/17, UnB. Ne 553890/18, Uus. Ne
553890/19).

2. Muxkpockon «Axsesnon» 15 mt. (Mus. Ne
558457/29, uB. Ne 558457/30, VuB. Ne 558457/31,
Uus. Ne 558457/32, uB. Ne 558457/33, Uns. Ne
558457/34, ViuB. No 558457/35, ViuB. Ne 558457/36,
UuB. Ne 558457/37, uB. Ne 558457/38, Uns. Ne
558457/39, uB. No 558457/40, VnB. Ne 558457/41,
Uus. Ne 558457/42, luB. No 558457/43).

3. Tepmoctar 6Guonoruyeckuit BD 115 2 mr. (Mus.
No 558444/4, uB. Ne 558444/5).

4. Becwl Texuuueckue ayekrponHsie SPU 401
OHAUS 1 mr. (MuB. Ne 35078/3).

5. Mukpo6HOoJIOrHyecKHii Mpo6oOTOOPHHK BO3/TyXa
ITY 1B 1 mr. (558453/1).

6. Borrsoxuoit mkad 1 mr. (MaB. Ne 558626/2).

7. Jlamunapusrii 6ok BJI-22-600 1 m. (MuB. Ne
558459/1).
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8. IlIxac ms xpaHenus peaktuBoB 1 mT. (MuB. Ne
558623/4).

9. Crynes 13 .

10. Ctosbl 15 .

Kopn. Ne 9, aya. 229

1. Muxpockon JIOMO 10 wrr. (MuB. Ne 55389075,
UuB. Ne 553890/6, Uus. Ne 553890/7, YuB. Ne
553890/8, UuB. Ne 553890/9, Uua. Ne 553890/10,
UuB. Ne 553890/11, M. Ne 553890/12, UnB. Ne
553890/13, Uus. Ne 553890/14, Uus. Ne 553890/15).
2. Mukpockon «AkBenon» 14 mr. (MuB. No
558457/15, nuB. Ne 558457/16, ViuB. Ne 558457/17,
nuB. Ne 558457/18, uB. Ne 558457/19, UuB. Ne
558457/20, UuB. Ne 558457/21, iuB. Ne 558457/22,
WuB. No 558457/23, UuB. Ne 558457/24, Uus. Ne
558457/25, uB. Ne 558457/26, UuB. Ne 558457/27,
WuB. No 558457/28).

3. Tepmoctar 6uonoruyeckuit BD 115 3 mr. (Mus.
No 558444/1, us. Ne 558444/2, uB. No 558444/3).
4. Becol Texuuueckue snekTpoHHsie SPU 401
OHAUS 1 wt. (MuB. Ne 35078/2).

5. Mukpo6uosoruyeckuit mpo6ooTOOPHUK BO31yXa
ITY 1B 1 wr. (MuB. Ne 558453/2).

6. Un¢paxpacHas ropenka Bacteria safe 1 mr. (MnB.
Ne 558456).

7. Ilpu6op BakyyMHOTO (pHIIBTPOBAHHS JUIS aHAJIM3a
BOJIbI (BakyymHas ctanius) [IB® 35/36 1 mr. (Mus.
Ne 558454).

8. Jlamunapusiit 6okc BJI-22-1200 1 . (MuB. Ne
558451/2).

9. lllxa¢ nns xpanenust peaktuBoB 1 wT. (MHB. Ne
558623/2-3).

10. Crynes 13 .

Kopn. Ne 9, ayn. 231

1. Mukpockon JIOMO 4 wt. (MuB. Ne 553890/1,
NuB. Ne 553890/2, YiuB. Ne 553890/3, NuB. Ne
553890/4).

2. Muxkpockorn «Axsenon» 14 mr. (MuB. Ne
558457/1, uB. Ne 558457/2, uB. Ne 558457/3, Uns.
Ne 558457/4, IuB. Ne 558457/5, uB. Ne 558457/6,
HuB. Ne 558457/7, uB. Ne 558457/8, UuB. Ne
558457/9, luB. Ne 558457/10, NuB. Ne 558457/11,
HuB. Ne uB. Noe MuB. Ne 558457/12, uB. Ne
558457/13, uB. Ne 558457/14).

3. Tepmocrar 6uonoruyeckuiit BD 115 1 mt. (MuB.
Ne 558444/4).

4. Mukpobuosioruyeckuit npo6ooTOOpHUK BO3/1yXa
ITY 1B 1 wt. (MuB. Ne 558453/1).

5. Becol Texnuueckue 3aekTporHble SPU401
OHAUS 1 wr. (MuB. Ne 35078/1).

6. Bertsoxroit mkad 1 mr. (MaB. Ne 558626).

7. lllxad Banga10yCTOWYUBBIHA | 1IT.

8. MynpTuMeuitHBIN nipoekTop 1 mT.

9. lllkad nnst xpanenust peakTuBoB | mt. (Mus. Ne
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558623/1).
10. Crynpst 13 mT.
11. Cronbl— 17 mr.

bubnuoreka umenu JKenezHoBa, YUTAJIbHBIH

3an
9.1 My3eiiHble IITAMMbI MHKPOOPraHU3MOB

1. Proteus vuigaris 2. Proteus spp.
3. Bacillus subtilis. 4. Aspergillus fumigatus.
5. Candida albicans. 6. Trichophyton spp.
7. Candida krusii 8. Pseudomonas aeruginosa.
9. Salmonella dublin. 10. Staphylococcus spp.
11. Streptococcus spp. 12. Esherichia coli 3254
13. Exphiala nigra. 14. Esherichia coli M-17
15. Clostridium spp 15. Bacillus spp.

10. MeToauuecKHe peKOMEHAAIHH CTY/I€HTAM 10 OCBOCHHIO THCUHIIHHBI

3aHATHS [0 AMCHUIUIMHE MPOBOAATCSA B CHELUAIBHO 000pYyI0BaHHOM J1abopa-
Topuu. Jljis pomycka K IPOBENEHMIO NMPAKTUYECKOrO 3aHATHUS Yy4YalllMecs JOJDKHBI
GbITH 03HAKOMJIEHBI C TEXHUKOH 6€30MacHOCTH U MpaBUIaMi paboThl B MUKPOOHOJIO-
rudeckoil aGoparopuu. Ha Bcex 3aHSTHSIX CTYJEHTBI 00s3aHbl ObITh B O€JbIX Xala-
Tax, KaXIblii MMeeT cBoe paboyee MECTO, OCHAIIEHHOE BCEM HEOOXOIMMBIM A
NMpoBe/IeHUs 1abopaTOPHO-TIpaKTHYecKoro 3anaThs. Pabora B 1aboparopuu TpeOyeT
BHUMAHHS ¥ aKKypaTHOCTH. YdJaliiecs 110cje BBIIOJHEHHs paboThbl, 3aHOCAT IOJTy-
YeHHBIE Pe3yJIbTAaThl B pabouylo TeTpajib, OPOPMIISIOT UX B COOTBETCTBUH C IPENb-
SBJIIEMBIMH TPeOGOBaHUAMH, MIOCIIE Yero 3allUIIA0T paboTy y mpernojaBarelis.

CJI0’KHOCTb YCBOEHHS MaTepyala AMCLUILIMHBI 3aK/II04aeTcs B 60Ib1oM 00sb-
eMe MH(OPMALUK, KOTOPYIO HEOOXOIMMO 3allOMUHATh (JIATUHCKME Ha3BaHHUS, bu-
3MONOTMYECKHe OCOOEHHOCTH, PACIPOCTPaHEHHE B MPHPOAE, MOP(OJIOrHIo U T.A.)
03TOMY YCBOEHHE MaTepHaya JUCHHUIUIMHBI JOJDKHO MPOMCXOIUThL MOCTENEHHO H
HETPEPHIBHO OT 3aHATUS K 3aHATHIO. OT H3yYEHHs CBOHCTB M OCOOCHHOCTEH MUKPO-
OpPraHu3MOB K TOHUMAaHHUIO UX POJIM B OHOC(epe 1 XKU3HHU YesI0oBeKa.

10.1. Buabl u popMbl 0TpaGOTKH MPOMYIIEHHBIX 3aHATHH

CTy/leHT, NpONYCTUBIINH 3aHATHE, 00s3aH B JBYXHEJCIbHBIH CPOK BO BHE-
ypouHOE BpeMs, B COOTBETCTBHHU C PAcTMCaHHEM OTPabOTOK, BBIIIOJIHUTH MPOMYIIEH-
noe I13. JInst 9TOro He0o6X0JMMO CAMOCTOSTEIBHO TPOPaboTaTh MPOMYIIEHHYIO TEMY,
orpa6orars I13 u 3amuTuTs paboTy y nexypnoro npenoaasaresns. ITocne sroro cne-
JIaTh COOTBETCTBYIOIIYIO 3aMKCh B )KYpHAJIE [0 y4eTy OTpabOTaHHbIX 3aHITHH.

[Ipu HEBO3MOXHOCTH OTpabOTaTh 3aHATHE B PEKOMEHYEMbI€ CPOKH, CTYACHT
[IMIIET KOHCIIEKT U 3aloJIHseT B paboyel TeTpaau TabIHIbl, OTHOCSIIUECS K MTPOITy-
IEHHO TeMe, 3aTeM 3aluinaeT paboTy y IpenojiaBaTes.

11 MeToan4ecKHe peKOMEHIAMH NPeNnoAaBaTe/siM 110 OPraHu3alUH 00y deHus!
Mo JMCUHILJIHHE

Jlisi OCBOGHHS MPAaKTHYECKUX 3aHSTHH MO JUCHUILIMHE HEOOXOAUMO JIeNHUTh
cTyaeHToB Ha HeGonpume rpymisl (10-12 denosek) mst obecneyeHus 0e30macHoCTH
MPOBOMMBIX PabOT U MOBBIIIEHHS Ka4eCTBa O0yUCHHS.

C 1esblo CO3/IaHMs yCIIoBHH Juist obecriedenus 3 GeKTHBHOrO UCIOIb30BAHUS
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y4eOHOr0 BpeMEHH, JaHHbIe TPYIIbI Ha 3aHATHAX AeNATCs Ha Opuraisl 1o 2-3 yeso-
Beka. Pabora Opuragamu cosmaer YCJIOBHSI UIS OJHOBPEMEHHOIO BKIIIOUEHHS B
y4eOHBIN MpOIECC BCEX CTYJNEHTOB 0e3 MCKIIIOYEHHS, IIPOMCXOAUT COBMECTHAs II0-
3HaBaTeNIbHasl JIeATeIbHOCTh, CO3Aa&TCs cpejja 00pa3oBaTeIbHOr0 OOIEHNs U peau-
3yeTcsl IpUHLUIT 0OpaTHOM CBS3M.

IIporpammy paspaboraju cr. npen. /[.B. Cuerupes
«4» nexab 9,

f( -
K.0.H. ,uouei/O.B. Cenuukas
«4» nexabps 201%
/))17/]7/7
(&2

e
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Peuensus
Ha pabo4yio mporpaMmy AHCHHIIHHBI «OCHOBBI MHKPOOHOH OHOTEXHOJIOTHH
®I'OC BO no nanpasienuio 19.03.01 buorexHoJ/iorusi, o HaNmpaBJIeHHOCTH
Buorexnonorus (kBaJdupuKanus BbINYCKHHKA — 0aKaJjaBp)

Mocunoi Jlrogmunoi BragumupoBHoii npodeccopom kadeapsl skonoruu Poccuii-
ckoro rocyaapcrBeHHoro arpapuoro yauBepcutera — MCXA um. K. A. Tumupsse-
Ba (PTAY-MCXA um. K. A. TumupszeBa), 10KTop OMOJOTHYECKUX HayK ([ayee 1o
TEKCTY pelLleH3eHT), IIpoBe/ieHa peleH3ust pabodelt mporpaMMel JUCIUIUIMHBI «OCHO-
BBl MUKpOOHO# 6uoTexnonorun» - ®I'OC BO no nanpasnenuto 19.03.01 buorexno-
JIOrUsl TI0 HarpaBjieHHOCTH buotexHonorus pazpaborannoi B PI'bOY BO «Poccwuii-
CKHil rocynapcTBeHHbIH arpapHblii yHuBepcuteT — MCXA umenu K.A. Tumupsse-
Ba», Ha Kadeape MUKpoOuoysornd U UMmyHoJsoruu (paspaboruuk Cuerupes /I.B.
cTaplLIii mpernojasaresb kadeapbl MUKPOOHOIOTMH U UMMYHOJIOTUH, K.0.H. JOLIEHT
kadeapsl MUkpodbuosoruu 1 ummyHnosioruu Cenunxkas O.B.).

PaccMoTpeB npe/cTaBIeHHbIE Ha pElleH3UI0 MaTepualbl, peLEeH3eHT NpHUIlel K
CJIEYIOLIMM BBIBOJIAM:

[IpenssiBiennas pabodasi mporpamMma JUCUUILIHHEL « OCHOBBI MUKPOOHON GHOTEXHO-
noruny» (nanee mo texcry Ilporpamma) coomeemcmeyem tpebosanusim ®I'OC BO
no Hanpasjenuo, 19.03.01 buorexnonorus no HamnpaBieHHOCTH buotexHonorus, u
codepoxcum BCe OCHOBHBIE pasJiesibl, coomgemcmeyen TpeOOBaHUSIM K HOPMaTHBHO-
METOJMYECKUM JOKYMEHTaM NpeabsBIsSeMbIX K pabodell mporpaMme JMCLHUIIIMHEIL.
[IpencraBnennas B [lporpamme axkmyansnocme yueOHON NUCHMILIMHBI He hnooie-
JIcUm _comHenulo — JUCUMILIAHA BKJIIOYEHA B BapUAaTUBHBIA INpPOGECCHOHANbHBIN
IMKJT 0Opa3oBaTeIbHOM MporpaMMel OakanaBpuata yyebnoro — 6ioka b1.B11 Ilpen-
craBjieHHble B IlporpamMme wuenu IUCUMIUIMHBI coomeemcmeyiom TpeOOBaHUAM
®I'OC BO nanpasnenus 19.03.01 buorexnonorusi. B coorserctBuu ¢ Ilporpammoi
3a JUCHUIIMHON «OCHOBBI MUKPOOHOH OMOTEXHOJIOTMH» 3aKpernjeHbl npodeccHo-
HalpHBIe W obuenpodeccuoHanbHble koMrereHIUU. Juciumimaa «OCHOBBI MHUK-
poOHO# OHOTexXHOJIOTHM» M TpeacTaBieHHas IIporpamma cnocobna peanuszosamo
KOMITETEHIIHIO B 00BSABIEHHBIX TpeOoBaHusX. KoMnereHus e evizvieaem commenus
B CBeTe NMPoQeCcCHOHATBHON 3HAUUMOCTH U COOTBETCTBHS COAEPKAHHIO JIUCIIMITIMHEI
«OCHOBBI MEKPOOHOH GHOTEXHOJIOTUUY

Pesynomamot 00yuenus, npepncraBieHHsle B [Iporpamme B KaTeropusx 3HarTh,
yMeTh, BIAJIETh coomeemcmeyiom ClelupuKe U COAEpPXKAHUIO JUCLHUILUIMHBI U Oe-
MOHCIMPUPYIOM 803MOICHOCHb TIOJTyUEHUS 3asBJICHHBIX PE3YJIbTAaTOB.

O61as TpyA0EMKOCTh AUCHUILTHHBI «OCHOBBI MUKPOOHON OMOTEXHOJIOIMK) COCTaB-
nset 3 3a4éTHhIX equHuLbI (108 yacos).

1. Mudopmanus 0 B3aUMOCBSI3U M3y4yaeMbIX AUCIMIUIMH U BOIPOCAM MCKIIIO-
YyeHus AyOJMpOBaHUS B COJEpX aHUHU JUCLUUIUIMH coomeemcmeyem JIENCTBUTENBHO-
ctu. Jlucrurumnaa « OCHOBBI MUKPOOHOW OMOTEXHOJIOTMM» HE B3aUMOCBs3aHa C ApY-
rumu aucirrinaaMud OTTOIT u YueGHoro nana no Hanpasienuto 19.03.01 buorex-
HOJIOTHSI X BO3MOXXHOCTH JYOJIMPOBaHUS B COJEPXKAHUM OTCYTCTBYET. JlucuuiivHa
npeaycMaTpuBaeT HAJIMUYKME ClelUalbHbIX TpeOOBaHUM K BXOJHBIM 3HAHUSAM, YMEHHU-
M ¥ KOMIIETEHIIMSIM CTYJIEHTA, XOTS MOXKET SBJIATHCS MIPEALIECTBYIOLIEH JUIS ClIeIH-
aJlbHBIX, B TOM 4YHCJIE MPOQGEeCCHOHANBHBIX IUCIMILIMH, MCIOJNb3YIONUX 3HAHUS B
061aCTH MUKPOOHOJIOTHH B IPO(pECCHOHATBHOM JIesTelbHOCTH OakanaBpa.
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2. Tlpencrasnennas [IporpamMma npeanosaraeT UCHOIb30BaHUE COBPEMCHHBIX
06pa3oBaTeNbHbIX TEXHOJOTHH, UCTIOIb3yeMble IPU pealln3alii pasInaHbIX BHI0B
yye6HO# paboThl. PopMbI 0Opa3oBaTENIbHBIX TEeXHOJIOTHIl coomeemcmeyiom CIieln-
(buKe AUCHHUIIITHHBIL.

3. Bubl, CofepKaHUe U TPYA0EMKOCTh CAMOCTOSTENIbHOM paboThI CTYICHTOB,
npejcrasieHuslie B [Iporpamme, coomsemcmeyrom TpeOOBaHUSAM K IOATOTOBKE BbI-
nmyckHukoB, cojepxamumcs Bo @PI'OC BO no HanpasieHUIO 19.03.01 buorexnoJo-
rusi. IpescraBiennbie U onucannblie B [Iporpamme (GopMbl mexyuyeti OLIEHKH 3HAHUH
(ompoc, KaKk B (popMe 00CYK/IeHHs OT/AEIbHBIX BOIPOCOB, TAK U BBICTYIUICHHU, H ya-
CTHe B TeMaTMYeCKHX JUCKYCCHSIX M TPYIIOBBIX OOCYXKIEHUSX), coomeemcmeyom
crerduKe AUCHUTUIMHEI B TPeOOBAHUSAM K BbIIYCKHHKAM.

dopMa MPOMEKYTOYHOTO KOHTPOJIS 3HAHHH CTYAEHTOB, MpeIyCMOTPCHHAS
[TporpamMmoii, OCyLIeCTBIAETCS B popMe dK3aMeHa

dopMBbl OLIEHKHM 3HaHWi, NpescTaBieHHble B IIporpamme, coomeemcmeyion
crienM(puKe AUCIUIUIMHBI U TPEOOBAHHSIM K BbIITYCKHUKAM.

4. YyeOHO-MeTOAMYEeCKOe obecredeHre MUCLMILUIMHBI MPEACTaBIeHO: OCHOB-
HOt IuTepaTypoil — 5 uctounuka (6a3oBblil yueOHUK U yueOHOE nocobue), A0MOJIHH-
TeJbHOI JMTepaTypoil — 5 HaMMEHOBaHWiA, U coomeemcmeyem tpeboBanmsiM PI'OC
OI1OIT BO nanpasnenus 19.03.01 buorexnomnorus

5. MarepuanbHO-TexHHYecKoe obecreueHre AUCLHUIIIMHBI coomeemcmeyem
crierdyke quctuminHbl « OCHOBBI MUKPOOHOM OHOTEXHONIOTHM» H obecrnieunBaer
MCIIOJIb30BAaHHE COBPEMEHHBIX 00pa30BaTeNIbHBIX, B TOM YHCJI€ HHTEPAKTHBHBIX ME-
TOJOB 00yUeHus.

6. MeTonnuyeckue peKOMEHJAlMH CTYJIEHTaM U MEeTOJIMYECKHe PEKOMEH1allnH
Nperno/iaBaTesisM 110 OpraHu3aluyi 00yyeHus 10 JUCHUIIMHE Jat0T NPEACTAaBICHHE O
crienuduke 06ydenus no gucuuminHe «OCHOBBI MUKPOGHOH OHOTEXHONOTHH» 1 CO-
omeemcmaylom cTanaapty no Hanpasiernto 19.03.01 buorexHonorus

OBILIUE BbBIBO/IbI

Ha ocHOBaHMH NPOBEICHHON pEelleH3UH MOXHO C/leaTh 3aKIII04eHHE, YTO Xa-
pakTep, CTPyKTypa M cojepxaHue pabouyedl MporpaMmbl AWCIHIIAHBI «OCHOBBI
Mukpo6Hoii GuorexsHonorum» GI'OC BO no HanpasieHHIO 19.03.01 buorexunoyorus
110 HanpaBIeHHOCTH BroTexHONOrus (KBaau(uKalus (cTeneHb) BBIMYyCKHUKA — Oa-
KanaBp), pazpaboTaHHas CT. Ipen. Kadeapbl MUKPOOHOIOrHU ¥ UMMYHOIIOTHH, CHe-
rupesbiM JI. B, u pouentoM Kadeapbl MUKPOOHONIOrMH M MMMYHOJIOTHH Cenuukon
0.B., cootsercTyet Tpeboanusm ®I'OC BO, coBpeMeHHBIM TPeOOBAHUAM IKOHO-
MHUKH, PBIHKA TPYAa M MO3BOJIMT IIpH e€ peau3aluu yClemHo obecneyuTs GHopmMHu-
poBaHHe 3asBJICHHBIX KOMIIETECHIHH.

Penensent: Mocuna Jlroqmuna BinagumuposHa 11.6.H., mpodeccop Kadeapbl 3K0I10-
run Poccuifckoro rocynapcTeHHoro arpapaoro yausepcutera — MCXA um. K. A.

Tumupsszesa (PCAY-MCXA um K. A. TumupsizeBa  « /4» _ gex c§pa— 2018 .
Ay
S/
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b4 FBEP)K}IAIO
pTEeTa arpoHOMHH

JlneT akTyan3aiuuH pabouei 1 AIMCHHTITHHBI
B1.B.11 « OcHOBBI MHKPOOHOI OHOTEXHOJIOTHID

JUTI MOJArOTOBKH 6aKaﬂaBpOB

dIroc BO

JUls TOArOTOBKM OakanaBpoB
Hanpasnenne: 19.03.01 BroTeXxHoJIOrus
HarpasyieHHOCTh bHOTEXHOJIOTHA

Kypc 4

Cemectp 8

dopma 00yueHHs OUHAas

['on Haqaﬂa nomo TOBKH 7017

B paGouylo nporpamMmy He BHOCATCA uamenenus. [IporpaMMa akTyaM3upoBana i

2018 r. Hayasa noAroTOBKH.
PazpaboT4rKH cr. npern. JI.B. CHempeB

x.6.1. noifent O.B. Cennuxas

«4» nexa6w r
4,

[Tporpamma oOcyskiieHa Ha 3acC/latii Kkade/pbl, MPOTOKOT N2 /0T 06.12.2018 r.

k.6.1., mottent O. B. Cenuukas
«7» nexadp r.

/A/)/m
/

3as. Kadeapo

JIHeT ARTYAJIH3AMHH IPHHAT HA XPAHCHHE:
3aBeLyloluii BNy CKalomeH kapeapoi

reHeTHKH, OMOTEXHOJOTHH,
cesIeKIIMM U CEMEHOBO/ICTBA 1 6. 1, mpoeccop B. B. [Tbuibres

«12» 116!(36pr Iz
7

Merouueckuii otaen YMY «_»




