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1. e ocBOeHUS TUCHUTUIMHBI (MOILYJISA)

IlenssMu OCBOCHMSI AMCIUIUIMHBI (MOIyJsi) «OCHOBBI MHKPOOHOH OWOTEXHOJOTHH» —
COCTOHUT B INIO3HAHHWHK HAYYHBIX OCHOB KYJIbTHUBHPOBAHHWA MHKPOOPIraHU3MOB U 6I/IOXI/IMI/I‘-IGCKI/IX
OCHOB ITPpOLIECCCOB UX MeTadoInu3Ma AJIA ITOJIYYCHUA LEJIEBBIX MeTa6OJII/ITOB, 3HAYCHUA BJIIMAHUA
COCTaBa MHUTATENBHOM Cpenbl, BHEIMHUX (DAaKTOPOB Ha CKOPOCTh HAKOIUIEHUS TMPOJYKTOB
MeTab0IM3Ma U UX CBOMCTBA.

3aI[aI‘H/I AJUCHUITIIUHBI: - YCBOCHHUC TCOPCTUICCKUX OCHOB u IMPUHIUIIOB
OCJICHAIIPABJICHHOTO  HUCIIOJIb30BAHUA OHMOTEXHOJIOTHYECKHUX npoueccoB B  MNPOU3BOACTBC
MHKPOOPTaHU3MOB M H3YYCHUU OMOXMMHYECKUX OCHOB IponecCcoB HX MeTadoIu3Ma JJIsL
MOJTyYEHUS 1eJIEBBIX METAOOINTOB.

2. MecTo IMCHHUIIMHBI B CTPYKTYpPe 00pa3oBaTeibHOM MPorpaMmbl

JlanHasi JOUCHMIUIMHA COTJIACHO  y4yeOHOMY IIIaHy [0 JaHHOMY HamlpaBlIEHUIO
NOJArOTOBKU OTHOocuTCA K  bioky 1 «/lucuumiausasl (Moaysn)», DJIEKTUBHbBIE AMCLUILIMHBI
(momynu) b1.B.Z1B.01.02.

Jlisi yCHenmrHoro OCBOCHHS JaHHOTO Kypca HEOOXOIUMBbI 0a30BbIe 3HAHHS CIETYIOLIHX
muctuminH: «boranuka», «OOmas O6uonoruss U MHKpoOHonorus», «OCHOBBI MOJEKYISPHON
OuoJoruny, « JKOJOTHUS.

OCHOBHbIE TOHATUS W 3HAHUE AUCHUIUIUHBI «OCHOBBI MUKPOOHOW OMOTEXHOJOTHM
HEPa3pbIBHO CBS3aHbl C OJHOBPEMEHHO H3Yy4aeMbIMU JuciumuinHamu: «lIpombinuieHHas
ouorexnonorusi»y, «Kymnbrypa KiIeTok u  TKaHel», «JlekapcTBeHHBIE pacTeHHs B
OMOTEXHOJOTHMY». 3HAHUS M HABBIKH, MPHOOPETEHHBIC IPHU U3YUYEHHH Kypca, HEOOXOIUMBI TIPH
OCBOGHUHU AUCHUIUIHH» «Meaununckas OuorexHonorusy, «lIpombliiuieHHas OHMOTEXHOIOTHS,
«IHK  texHosorum», i  nOpoxoxaeHuss  [IpOoM3BOACTBEHHOM  MPAKTUKKA  HAY4YHO-
uccienoBarenbckas padbota, BermonHeHuss BKP.

3. Ilnanupyemblie pe3yabTaThl 00y4eHHUSA MO AUCIHUILUIMHE, COOTHECEHHbIE C

IJIAHUPYEMbIMH pe3yJibTaTaMU OCBOEHUSI 00pa30BaTeJbHOMH MPOrpaMMbl

B pesynbrarte u3yyeHus AMCUUILUIMHBI O0YYAIOLIUICS JOIKEH YCBOUTh TPYIOBble (DYHKIMH B
COOTBETCTBUU C TPO(ECCHOHATBHBIM CTaHJIAPTOM 22.004 Crnenuanuct B obiactu
OMOTEXHOJOTHI TMPOIYKTOB TMHUTAaHUS YTBEpXKJIEH  MpukasoM MUHHCTEpCTBA Tpylaa U
counanbHOM 3amuTel PO ot 24 centsOps 2019 rona Ne 633 H)

O00011eHHBI

;;ﬁiﬁ;ﬁ?e Tpynossie pynkiuu (TD) Bri6pannsie Tpynossle aevictBus (T/1)

(OTD)

OnepatuBH | YOpaBi€HHUE Ka4YE€CTBOM, BX01HOM U TEXHOJTOTHYECKUI KOHTPOJIb

o€ 0€30MaCHOCTbBIO U KayecTBa ChIPbs, N0Iy(HhaOpUKaTOB U TOTOBOM

YIPABJIECHU | MPOCIEKUBAEMOCTHIO MIPOYKIIMH JIJIsl OpraHu3aliy PalkoOHaIbHOTO

e IIPOU3BOJICTBA BEJICHHs TEXHOJIOTMYECKOTO IIpoLecca

MIPOU3BOJICT | OMOTEXHOIOTHUECKOM MIPOU3BOJICTBA B IIEJIAX pa3pabOTKu

BOM IPOAYKIMH JUIsl TUIEBOU MEpPONPUATHH MO MOBBIIEHUIO 3P PEKTUBHOCTH

O6uorexHon | mpomelnuieHHocTH D/02.6 MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM

OTUYECKOU MPOAYKIIMH JUIsl TUIEBOM NPOMBIIIEHHOCTU

NPOYKIUA VY4er chipbs U TOTOBOW MPOAYKIIMK Ha 6aze

AJA CTaHJIapPTHBIX U CEPTUPHUKAITMOHHBIX

UANIEBOU HCTBITAHUM ITPOU3BOJCTBA

IIPOMBIIILIE OMOTEXHOJIOTMYECKON MPOTYKIIUU IS

uaoctu /D6 MHUILIEBON MPOMBIIUIEHHOCTHU B LIEISAX
oOecrniedyeHrs HOpMaTUBOB BBIX0/1a TOTOBOM
IIPOIYKIIMHM B COOTBETCTBHH C




TCXHOJIOTHYCCKUMH MHCTPYKIUAMHA

KoHTposib TeXHOIOrMYECKUX MapaMeTpoB U
PEXUMOB MTPOU3BOJICTBA OUOTEXHOJIOTUYECKOM
MPOAYKUHH IS UILIEBON TPOMBIIILIEHHOCTH
Ha COOTBETCTBHE TPeOOBAHUSAM
TEXHOJOTHUYECKON M AKCIUTYaTallMOHHOM
JOKYMEHTaluu

BaenpeHnue cuctem ynpaBiieHUsI KAUECTBOM,
0€30I1aCHOCTBIO U IIPOCIIEKUBAEMOCTHIO
MIPOU3BO/ICTBA OMOTEXHOIOTHIECKOM
IPOAYKIMH JUIs MAIIECBOW TPOMBIIIJICHHOCTH B
Hensix obecrevyeHus: TpeOOBaHUN TEXHUUECKUX
pEeraaMeHToB K BUJIaM IUIIEBOX IPOLYKIIMH

Pa3paboTtka MepornpusTHii o
IPEAYNPEKACHUIO U YCTPAHSCHHUIO IPUYHH
Opaka npoIyKIIMU Ha OCHOBE JJAHHBIX
TEXHOJIOTUYECKOT0 KOHTPOJISI KAYECTBA ChIPbS,
nosryhabpuKaToOB ¥ TOTOBOM MPOTYKITUHU B
IpOILIECCe MPOU3BOICTBA OMOTEXHOIOTHYCCKOM
HPOYKIIUH IS TIIIEBOM NPOMBIIUICHHOCTH

Kontponb Hax coboieHrnemM
TEXHOJOTHYSCKOM TUCIIAIIIINHEI B IIeXaxX U
IIPAaBUJIBHOM dKCILTyaTalluen
TEXHOJIOTHYECKOTr0 000pyI0BaHUS 10
MPOU3BOJCTBY OMOTEXHOJIOTHYECKON
NPOAYKIUH JIJI MUIIEBON TPOMBIIILIEHHOCTH

Pa3paboTka METO/I0B TEXHUYECKOTO KOHTPOIS U
HCTBITAaHUS TOTOBOM MPOAYKIIMHU B MPOLIECCE
MPOU3BOJICTBA OMOTEXHOIOTUYECKOM
MPOAYKIUH JIJI MUIIEBON MTPOMBIIILIEHHOCTH

ITponecc

HN3Yy4YCHU

AUCHUITIIMHBI HaITpaBJICH Ha

dbopMupoBaHHE  CIEAYIOUINX

npodeccuoHanbHble KOMIIETEHITHI:

I1IK-3. CnocoGeH ocymecTBIsATh OMOTEXHOJOTMUECKUI Mpolecc B COOTBETCTBUU C
PEriIaMCHTOM W HUCIHOJB30BAaTh COBPEMCHHBIC TCXHOJIOTMKU I HU3MCPCHUA OCHOBHBIX
napaMeTpoB OMOTEXHOJOTMUECKUX MPOLIECCOB, CBOMCTB CHIPbs U MPOAYKIIMH

[TIK-4. Cioco6eH mpoBOAUTH OAKTEPUOIOTUUECKHIE, TOKCUKOJIOTHYECKUE UCCIICTIOBAHMS
IPUPOJHBIX 00PA3II0B, OIIEHKY TEXHUYECKUX CPEJCTB U TEXHOJIOTMUECKUX MPOIIECCOB C yUETOM
9KOJIOTHYECKUX HOCHC}ICTBI/Iﬁ X IPUMCHCHHA.

Kon u Kputepuu onieHnBaHus pe3yabTaTOB 00yUCHHUS
HaNMEHOBAaHHE Konun HU3KUH
YHUBEPCAILHON | HAWMEHOBaHUE | (IOMOPOTOBBIM
KOMIIETEHIIUH WHMKATOpa , KOMITETEHIIHS
JIOCTYKCHUS HE MTOPOTOBBII 0a30BbIi MIPOJIBUHYTHI
YHUBEpCAIbHBI | chopMupoBaHa 51
X
KOMIIETEHITHI
[K-3. N-1TIK-3 - He npumensier | He B CBobosHO
Cmocobexn [Ipumenser METO/IbI JIOCTATOYHO JIOCTATOYHOM MPUMEHSIET
OCYIIECTBIISATh METO/IbI noxbopa u MIPUMECHSIET CTEIIEHU METO/IbI
OMOTEXHOJIOTHY | TO00pa U AKCIUTyaTallid | METOJIbI MIPUMEHSIET noabopa u




€CKUuH mpouece
B COOTBETCTBUU
C periiaMeHTOM
Y UCIIOJIb30BaTh
COBpPEMEHHbBIE
TEXHOJIOTHH JIJIst
U3MEpEHUS
OCHOBHBIX
apaMeTpoB
OMOTEXHOJIOTHY
€CKUX
IIPOLIECCOB,
CBOMCTB CBIPbS
Y TIPOJIYKIIUU

[1K-4.

Cnocoben
IIPOBOJUTH
0aKTepHOJIOTHYe
CKHE,
TOKCHKOJIOTHYEC
KHUe
UCCIIEI0BAHMS
MIPUPOIHBIX
00pa3sIos,
OLICHKY

JKCITyaTalliy | TEXHOJIOTHYeC | moadopa u METO/IBI AKCILTyaTaIu
TEXHOJIOTHYEC | KOTO JKCIUTyaTany | moabopa u "
KOTO o0opynoBaHus | U JKCILTyaTalluy | TEXHOJIOTHYe
000pyI0BaHuUs | MpHU TEXHOJIOTHYE | TEXHOJOTHUYEC | CKOTrO
npu MIPOU3BOJICTBE | CKOTO KOTO o0opynoBaHU
IPOM3BOJICTBE | OMOTEXHOJOTH | O0OPYAOBAaHH | 00OPYAOBaHHS | 5 IPU
OMOTEXHOJIOTH | YeCKOMH s IpU npu MIPOU3BOJICTB
YEeCKOU MPOYKLIUU MPOU3BOJICTB | IPOU3BOJACTBE | €
MPOIYKIIUH e OMOTEXHONOTH | OMOTEXHOJIOT
OMOTEXHOJIOT | YECKOU WYECKOU
UYECKOU IPOAYKIIMH MPOJYKIIUH.
MIPOTYKITUHT
NJ1-211K-3 — He moxer Henocraroun | JloctaTouyHO Ycnemno
[IpoBonut MIPOBOJIUTH 0 YETKO XOPOIIO MIPOBOJIUT
ONTUMM3AIMIO | ONTUMHU3ALUIO | MOXKET POBOJUT ONTUMHU3AIIH
OMOTEXHOJIOTH | OMOTEXHOJIOTH | MPOBOJAUTH ONTUMHU3ALNIO | IO
YEeCKUX YEeCKUX ONTUMU3AIM | OMOTEXHOJOTH | OMOTEXHOJIOT
MIPOIIECCOB MIPOIIECCOB 10 YECKUX WYECKUX
MPOU3BOJICTBA | MPOU3BOACTBA | OMOTEXHOJIOT | MPOIECCOB MIPOLIECCOB
c c WYECKUX MIPOU3BOJICTBA | MPOU3BOJICTB
UCIOJIb30BAaHU | MCIOJB30BaHU | MPOILIECCOB c ac
eM eM MPOU3BOJCTB | MCMOJB30BAaHU | UCIIOJIb30BAH
COBPEMEHHBIX | COBPEMEHHBIX |a C eM uem
TEXHOJIOTHIA. TEXHOJIOTHI WCIIOJIb30BAaH | COBPEMEHHBIX | COBPEMEHHBI
uem TEXHOJIOTH X
COBPEMEHHBI TEXHOJIOTHIA.
X
TEXHOJIOTHI1
NJ1-311K-3 He moxer Henocraroun | JloctaTrouHo YcneuHo
OcymiecTBISIET | OCYIIECTBIATH | O YETKO XOPOIIIO OCYIIIECTBJIsIC
U3MEpPEHUS U3MEPEHUS MOXET MPOBOJIUT T U3MEPEHUS
OCHOBHBIX OCHOBHBIX OCYIIECTBJISIT | U3MEpPEHUE OCHOBHBIX
napaMeTpoB napaMeTpoB b UBMEPEHHS] | OCHOBHBIX rapamMeTpoB
OMOTEXHOJIOTH | OMOTEXHOJOTH | OCHOBHBIX MapaMeTpoB OMOTEXHOJIOT
YECKUX YECKUX napaMeTpoB | OMOTEXHOJOTH | HYECKHX
MPOIIECCOB, MPOIIECCOB, OMOTEXHOJIOT | YEeCKHUX MPOIIECCOB,
CBOMCTB CBIPbsI | CBOMCTB ChIPbSl | MUECKHUX MPOILIECCOB, CBOMCTB
Y TIPOJIYKIIUA | U TIPOJAYKIIUHM | TIPOIECCOB, CBOMCTB CBHIPbS | CBIPBS U
CBOMCTB U IPOAYKIUN | IPOAYKIIUU
CBIPBS U
MIPOTYKITUHI
NJI-1T1K-4 He mposomut | He Bcerna Jocratouno Bcerna
[IpoBonut HKOJIOTUYECKY | MPOBOAMUT 4acTo MPOBOJIUT
9KOJIOTUYECKY | IO OIICHKY 9KOJIOTUYECK | TIPOBOJUT IKOJIOTUYECK
10 OLIEHKY MPUPOTHBIX VIO OLIEHKY SKOJIOTUYECKY | YIO OLEHKY
MIPUPOTHBIX 00pa3Ios, MPUPOJIHBIX | 0 OIIEHKY MIPUPOJTHBIX
00pa31oB, COCTOSIHUSA 00pa31oB, HIPUPOIHBIX 00pas31os,
COCTOSTHHS TEPPUTOPUH, COCTOSIHHS 00pasIios, COCTOSTHHSI
TEPPUTOPUH, TIPUMEHSIS TEPPUTOPUH, | COCTOSHHS TEPPUTOPUH,
MIPUMEHSIS MIPUPOJIOOXPAH | TIPUMEHSIS TEPPUTOPHH, TIPUMECHSIS
MPUPOJOOXPAH | HbIE MPUPOJIOOXpa | IPUMEHSA MIPUPOI00Xpa
HBIE OMOTEXHOJIOTH | HHBIE NPHUPOIOOXPAH | HHBIE




TEXHUYECKHUX
CPE/ACTB U
TEXHOJIOTMYECKU
X TIPOLIECCOB C
y4eTOM
9KOJIOTHYECKUX
MOCJIIENCTBUHN UX
MpUMEHEHUS

3HATh:

OHMOTEXHOJIOTH | H OHMOTEXHOJIOT | HEIE OMOTEXHOJIOT
n 7071 OMOTEXHOJIOTH | WU
u
NJ1-211K-4 He He Bcerna JocraTouno Bcerna
OCyIIecTBIISIET | OCYIIECTBISICT | OCYIIECTBIISIC | 9acTO OCYILIECTBIISIC
71a00paTOpHBIC | JTA0OpATOpPHBIC | T OCYIIECTBIISCT | T
UCCIICIOBAaHMS | UCCIICAOBAaHUS | JaOOpaTOpHBI | TaOOpaTOpHBIE | JTa0OPaTOPHBI
U OKCIEPTU3Y | M OKCIIEPTU3Y | € HCCIIEIOBAaHMS | €
OMOJIOTUYECKO | OMOJIOTHYECKO | MCCICNIOBAaHU | M OKCIIEPTU3Y | MCCIICIOBAHU
ro MaTepuajga | ro MaTepuana | s u OMOJIOTHYECKO | 1 U
IKCIIEPTH3Y ro MaTepuanga | SKCIEPTH3Y
OMOJIOrHYECK OHOJOrHYeCcK
oro oro
MaTepuaia MaTepuasa
N-311K-4 He He Bcerna O6b1uHO Bcerna
[Tpumensier PUMEHSICT PUMEHSICT PUMEHSICT IPUMEHSIET
OMOTEXHOJIOTH | OMOTEXHOJIOTH | OMOTEXHOJOI | OMOTEXHOJOIH | OMOTEXHOJIOT
YECKHe YEeCKHe HYECKHE yecKue HYeCcKue
MIPHEMBI TIPHEMBI IPHEMBI IPHEMBI MIPUEMBI
IIPOTHUB IIPOTHUB IIPOTHUB IPOTHUB IIPOTHUB
MTOSIBJICHUS MTOSIBJICHUS MTOSIBJICHUS MTOSIBJICHUS MOSIBJICHUS
04aroB 04aroB 04aroB 04aroB 0YaroB
BPE/THBIX BPE/THBIX BPETHBIX BPE/THBIX BPE/THBIX
OpPraHU3MOB OpPTaHU3MOB OpPraHU3MOB | OpPraHU3MOB OpPraHHU3MOB

B pezynbmame oceoenus oucyuniunvl o6yyaroweics 00axcen.

- OCHOBHBIE TEPMHHBI U TIOHATUSI OCHOB MHUKPOOHOU OMOTEXHOJIOTHH;

-TeXHUKY 0€30MacHOCTH paboThHI B TaOOPATOPHH MUKPOOHOIOTHH;

- 3HaTh Mop(dooruto, GU3NOIOTUI0, TEHETUKY, SKOJIOTHI0 OCHOBHBIX I'PYIIIT MUKPOOOB;

- 0COOEGHHOCTH CHHTE3a M B3aMMHBIX NPEBPALICHUN YIJIEBOJOB, OEIKOB U XKUPOB B
MUKpOOHBIX KileTKax. CHHTE3 Jpyrux BelIecTB: (PepMEHTOB, BUTAMHUHOB, T'MOOEpPEINHOB,
TOKCHHOB, aHTUOMOTHKOB, aJTKAJIOUJIOB.

- OCHOBHbIE OMOO0BEKTHI, METO/IbI PA0OTHI C HUMU

- IPOLIECChI, TPOTEKAIOIIUE NP KYIbTUBUPOBAHUH MUKPOOPTaHU3MOB
- OCHOBHbIE MPUHLHUIIBI OpraHU3aluu OMOTEXHOJIOTUYECKOTO MMPOU3BOICTBA

ymembs:

- YOpaBJIATb OHMOTEXHOJIOTNYECCKUMH IpoueccamMu,
- HCIIOJIB30BATh IMOJIYYCHHBIC TCOPECTUYCCKUC 3HAHHA B HCCICAOBAHHAX, CBA3AHHBIX C

OMOTEXHOJIOTUEH MHUKpPOOPTraHU3MOB

- - pa3pabatbIBaTh CXE€MbI KYJIbTUBUPOBAHUS IPOAYLIEHTOB MUKPOOHBIX META0OIUTOB

- ocBaMBaTh W TPHUMEHATh B pabdOTe METOAMKH WCCIECIOBaHUS OUOTEXHOJIOTUH
MHUKPOOPTaHU3MOB;

- paborarh ¢ JUTEpaTypol W HHPOPMAIMOHHBIMH CHCTEMaMHU C IIEJbI0 TOTyYCHHS
uH(popMaIuK, CUCTEMaTU3UPOBaTh M 0000maTh WH(POPMAIUIO TI0 HMCIOJIB30BAHUIO PECYPCOB




MPEIPUSITHS,

- enademp:

- MJAHUPOBAHUEM DJKCIIEPUMEHTa, O00pabOTKOW M  MPEeNOCTaBIICHUS MOJYYEHHBIX
pe3yIbTaToB

- HaBbIKaMH PabOTHI B 1TAOOPATOPHH MUKPOOHON OMOTEXHOJIOTHH,

- HaBBIKAMH CTATUCTUYECKOW OOpabOTKH, MOITYYCHHBIX SKCIIEPUMEHTAIBHBIX JTaHHBIX,
TEPMHUHOJIOTHEH

- OCHOBHBIMH OHMOTEXHOJOTHYECKUMH METOAAMH TPH CO3JaHUHW MHKPOOPTaHHU3MOB C
LHEHHBIMU MTPU3HAKAMHU.

3.1. MaTpuna cooTHeceHHUsI TeM/pa31esioB YUeOHOM QM CIUILUIMHBI (MOLYJISA) U
(opmupyemMbIX B HUX IPO(PecCHOHATBHBIX KOMIIETEH NI

TeMmbl, Komnerennuu 0011IEE

pasAeibl KOJIMYECTBO

AUCHHIUTHDI KOMIIETEHIIN I
IK-1 [IK-3

Paznen 1 OcHOBBI MUKpPOOHOJIOTUYECKOM + + 9

OHMOTEXHOIOTHHI

Paznen 2. O0mme 3aKOHOMEPHOCTH JKU3HEACATEIIHHOCTH + + 9

MHUKPOOPTaHHU3MOB

Pasnen 3. OCHOBEBI MHKPOOHOJIOTHTIECKOTO| + + 5

MPOU3BOJICTBA

4. CTpyKTYypAa U coOfepKaAHUE TUCIUIIHHBI (MOLYJIA)
O6H_[3.SI TPYAOCMKOCTD JUCIHUIIIMHBI COCTABJISACT 2 3a4eTHBIX CANHUIL 72 akKaza. gaca.

4.1 - O0beM JUCHMILUIMHBI U BUAbI Y4e0HOH padoThI

Bcero akan. yacoB
. 10 32049HOU
. 1o OYHOM (opme
Bun 3ansaruit dhopme
00y4eHus
oOy4eHust
8 cemectp
4 kypc

OO6m1ast Tpy10€MKOCTh TUCIUILIMHBI 72 72
KonTakTHas paboTa 00yJaroInXcs ¢ MPENoIaBaTEIIeM. 36 8
AyIUTOpPHBIE 3aHATHS, U3 HUX 36 8
JIEKITUHA 12 4
MIPAKTUYECKHE 3aHSITUS 24 4
CamocrosrenbHas paboTa, B T.U. 36 60
MmpopaboTKa ydeOHOTO MaTephayiia IO JAUCIUTIINHE
(KOHCHIEKTOB JIEKLIUH, y4eOHUKOB, MaTepHAJIOB CETEBBIX 16 18
pecypcoB)
MOJIrOTOBKA K MPAKTUYECKUM 3aHATHSIM 8 8
BBHITIOJTHEHUE WHIUBUAYATbHBIX 3aIaHAN 6 20
MOJArOTOBKa K  cJadye  MoAyns  (BBINOJIHEHHE 5 14
TPEHUPOBOUYHBIX TECTOB)
Kontponb 4
Bug uToroBoro KOHTpOJIS 3ayer 3ayer




4.2. Jlexkuun

Ne | Pazgen qucturimuabl (MOYJIs1), TEMBI JICKIIHH U O0bem B akan. yacax | @opmupyemsie
UX COJIep KaHUe KOMIIETEHIINHU

OYHast Bao4dYHas1

dopma  |popma
o0y4yeHus |00ydeHus

Pa3znes 1 OCHOBBI MUKPOOHMOJIOTHYECKOM
OMOTEXHOJIOTHH

1 | OcHOBBI MHKpPOOHOW OMOTEXHOJIOTHHU. ITaIlbl 2 1 ITK-1; ITK-3
pa3BHUTHS, 33]]Ja9H U IEPCIICKTHBBI.

Pazgen 2. O0uiue 3aKOHOMEpPHOCTH
JKM3HeIeATeJIbHOCTH MUKPOOPTraHU3MOB

2 | OOmass  XapakTepUCTHKa  MHKPOOPTIaHH3MOB. 4 1 [1K-4; TIK-5
Mopdomoruueckue O0COOCHHOCTH. Ob6men
BEIIECTB U NMUTAaHUEC MUKPOOPTaHW3MOB. BiusHue
BHEIIHEH cpenbl. Du3nyeckue, XUMUYECKHE H
Owosnormdeckre  (akTOpel  BIUSAIONUE.  HA
KHU3HENIEATSIbHOCTh MUKPOOPTAaHH3MOB.

Pazgen 3. OcHOBBI MHMKPOOMOJOTMYECKOTO

NMPOU3BOJCTBA
3 | Tunosas TEXHOJIOTHYECKAS cxema 2 1 IIK-1; ITK-3
MUKPOOHOJIOTHYECKOTO TIPON3BOACTBA
4 | MuKpOOHOIOTHYECKHE MIPOU3BO/ICTRA, 4 1 ITK-1; ITK-3
OCHOBaHHBIC  HAa  MOJNYYCHHH  MHKPOOHOMU
OHOMAaCCHI.
HToro: 12 4
4.3. IlpakTnyeckune 3aHATHUSA
O0nem B dopmupyem
Ne HanmenoBanue 3anstus akaj.gacax bIE
pasn KOMIICTCHIIN Y
ena ouHast 3a09HAS
dbopma  |popma
oOydeHn |o0ydeH
51 usi
3 | MeToas! cTepuIu3aly TUTATENbHBIX CPEel MOCY/IbI, 4 0,5 I1K-1; I1IK-3
WHCTPYMEHTOB U PACTUTEIILHOTO MaTepraia
3 [3yueHWe TEXHOJOTHUU TPUTOTOBJICHUS KHUJIKHX, 4 0,5 I1K-1; I1IK-3
ArapU3MUPOBAHHBIX M CHITYIHX CPEl
3 | IloBepxHOCTHOE M TJIYOMHHOE KYyJIbTHBHPOBAHUE 4 1 [K-1; ITK-3
MHUKPOOPTaHU3MOB
3 | OueHka >KM3HECHOCOOHBIX KIJIETOK JPOXOKEH B 1 [K-1; ITK-3
CpPaBHCHHUH c KOJTMYECTBOM MTOCTOPOHHEH 4
MHUKPO(DIOPHI
3 | KynpTuBUpOBaHUE APOXKIKEH B a9POOHBIX YCIOBHSIX 4 0,5 IK-1; TIK-3
3 | KynptuBupoBanue  JOpoxoKed B aHA3POOHBIX 4 0,5 [TK-1; ITIK-3
YCIIOBUSX
Htoro 24 4




IlepeyeHb MeTOANYECKHUX YKA3AHUH M0 OCBOCHUIO M CUMILIUHBI:
1. XosanoBa E.B., TutoBa JI.B MeTonnueckue peKOMEHIAMH 110 BBIMOJIHEHUIO KOHTPOJIBHBIX
pabot no nucuuiuiMHe «OCHOBBI MUKPOOHONH OMOTEXHOJIOIMMY» 10 HAINPABIEHUIO IOATOTOBKU
19.03.01. buorexnonorus - MuuypuHck, 2026.

4.4 JlabopaTopHble paGoThbl He MPEeAYCMOTPEHbI

4.5. CamocTosiTesibHast padoTa 00y4aomerocst

Paznen Bun CP O06beM B akaj. yacax
JVCIIATUTHHBI OuHast 3a04Has
dhopma dbopma
o0y4yeHus | oOydeHus
Paznenl nmpopaboTka y4eOHOro maTepuaja I0 JUCHUILINHE 6 4

(KOHCIIEKTOB  JICKLIMM, Yy4E€OHWUKOB, MaTepUaIOB
CETEBBIX PECYPCOB)

MOATOTOBKA K MPaKTUYECKUM 3aHSATHUSM, 2 2

KOHTPOJIbHBIM pab0TaM, KOJUIOKBUYMaM

BBITIOJTHEHUE WHAVNBUAYAIBHBIX 33JJaHUH, HAITMCAHHE 2 8

pedepara

MOJITOTOBKA K CJJa4€ MOJIYJISI, UTOTOBOMY KOHTPOITIO 2 4
Paznen 2 npopaboTKa y4eOHOro maTepuaja I0 JIUCIHUIUIMHE 6 4

(KOHCIIEKTOB ~ JIEKIIMM, Yy4Y€OHHUKOB, MaTepUaoOB
CETEBBIX PECYpPCOB)

MOJIrOTOBKA K NPaKTUYCCKUM 3aHATHSIM, 2 2

KOHTPOJIbHBIM paboTaM, KOJIJIOKBUYMaM

BBHIMIOJTHEHHE WHANBUAYAIbHBIX 33JJaHUH, HAITMCAHHE 2 8

pedepara

MOJITOTOBKA K cJJTaue MOJYJIsl, UTOTOBOMY KOHTPOIIO 2 6
Pazgen 3 npopaboTka y4eOHOTro maTepuaia IO TUCHUTUINHE 4 10

(KOHCHIEKTOB  JIEKIUH, Y4eOHMKOB, MaTepUaloB
CETEBBIX PECYPCOB)

MOJITOTOBKA K MPAKTHYECKUM 3aHSITUSM, 4 4

KOHTPOJIBHBIM pa00TaM, KOJJIOKBUyMaM

BBHITMIOJTHEHNE WHANBUAYAIbHBIX 33JJaHUM, HAlTMCaHHE 2 4

pedepara

MOJITOTOBKA K CJIa4€ MOJIYJISI, U'TOTOBOMY KOHTPOJTIO 2 4
Uroro 36 60

HepequL METOIHYCCKHUX YKaSaHI/II\/'I 10 CaMOCTOATCIbHOMY OCBOCHUIO JUCIHUIIIINHBI:

1. XosanoBa E.B., TutoBa JI.B Metoanueckoe ykazaHue AJIsi BBIIOJIHEHUS KOHTPOJIbHBIX
pabor mo gucuuiuiiHe «OCHOBBI MUKPOOHOW OMOTEXHOJIOTMM» 10  HAIPABICHUIO
noarotoBku 19.03.01. buorexnonorus - Muuypusck, 2026.

4.6. BoinoJiIHeHHEe KOHTPOJILHOM padoThl 00y4alOIIMMUCH 32049HOH (popMBbI
Baxnoit ¢opmoii camocTosTenbHOM padOThl 00yYaroIierocst sBISETCS HaMHCaHHE
IMCHMEHHBIX PadoT, B TOM YHCIIE KOHTPOJIBHOM pabOThl IO JaHHOH JHUCIUILIHHE.
Henu BbIMOMHEHUS pabOTHI:
— cHucTeMaTH3alus, 3aKpelvieHHe M YIIIyOJeHHE TeOpEeTUYECKUX 3HAHWH M yMEHUH
MPUMCHATH UX IJIA pCHICHUA KOHKPCTHBIX IMMPAKTHUYCCKUX 3a1daY,
— pa3BUTHE HABBIKOB CAMOCTOSTEIBHON HAy4HOH pabOTHI (IJIAHWPOBAHUE U MTPOBEICHHE



UCCIeIoBaHMs, paboTa ¢ HayyHOW M CIIPaBOYHOM JIMTEpaTypoil, HOPMAaTUBHBIMU IPABOBBIMU
aKTaMH, WHTEpIpeTalys IOJYyYEHHBIX pPE3yJbTaTOB, HUX IPABWIBHOE M3JIO0XKEHUE U
odopmIiieHHEe).

Pabora nomkHa 0TBEYaTh CIEAYIOINUM TPEOOBAHUSIM:

— CaMOCTOSTEIbHOCTh HCCIIEI0BaHUS,

— (opMHpOBaHHE ABTOPCKON MO3UIMHM IO OCHOBHBIM TEOPETHUECKUMH IPOOJIEMHBIM
BOIIPOCaM;

— aHaJIM3 HAY4YHOH U y4eOHOI IMTEpaTyphl 110 TEME UCCIIEIOBAHMUS;

— CBA3b IIPEMETa HUCCIIEOBAHUS C aKTyaJbHBIMU IIPOOJEMaMU COBPEMEHHOM HAyKH U
IIPAKTUKY;

— JIOTUYHOCTb U3JIOKEHHUSI, ApTYMEHTHPOBAHHOCTH BHIBOJIOB U 000OIICHNUH;

— Hay4HO-IIPAKTUYECKas aKTyaJIbHOCTh pabOTBHI.

3agaHusl B KOHTPOJIBHOM paboTe HalpaBieHbl Ha 3aKPEIUIEHUE TEOPETUYECKUX 3HAHUHN
oOyuyaromierocss Mo JAUCLUUILIMHE peryisinus MertaboinuszMa kieTkd. KonrTposbHas paborta
BKJIIIOYaeT 4 TeopeTHdYecKuX Bompoca. BpiOop BapuaHTa ompenensercs NOCIeqHed u
npearnocieHer nudpamu mudpa 3a4eTHOH KHIKKH.

IlepeueHb BOpocOB U TpeOOBAHUS K BBIOJHEHUIO KOHTPOJIBHOM paboThl paccMOTPEHbI
B METOJIMYECKUX YKa3aHUAX JIJISl BBIIIOJIHEHNS KOHTPOJIbHON paboThI.

4.7. Conep:kaHue pa3aesioB 1M CHUNINHBI

Pa3znen 1 OcHOBBI MUKPOOHOJIOTHYECKOH OMOTEXHOJIOTHHI

Otanbl pa3BUTHS, 33]]a4d U IEPCIIEKTUBBl MUKPOOHOM OMOTEXHOJIOIHH.

CBolicTBa MUKPOOPIaHU3MOB, O0YCJIaBIMBAIOIINE MX MCIIOJIB30BAHUE B MPAKTUYECKOU
NeSITeIbHOCTH  uesioBeka.  Mcropuss — pa3BUTHS — HPOMBILUICHHOH — MHKPOOHMOJIOTHUU.
MuKpoOpranu3Mbl, HCIOJIb3yEMblE B MHKPOOHOJIOTMYECKONH MPOMBIIUIEHHOCTH. (OCHOBHbBIE
oTpaci MHMKpPOOMOJIOTHUECKOW IMPOMBIIUIEHHOCTH, YIpaBleHUE OHOTEXHOJIOIMYECKHUMHU
IIPOLECCAMH.

Hcnonbs3oBanne MHUKPOOHOJIOTHYECKUX IIPOLIECCOB B JIpYTHUX oTpaciax
IIPOMBINIIEHHOCTH. M Cnonp30BaHNe MHUKPOOPIaHM3MOB Uil KJIOHUPOBAHUS JYKapHOTHYECKHX
reHoB. HoBble HampaBieHHsT B  COBPEMEHHOH NPOMBIIUIEHHOH MHKpPOOMOJIOTMH U
6uotexHonoruu. HoBele Buabl Chipbs. IlprMeHeHME CMEIIaHHBIX KYJbTYpP, T€PMOQMIBHBIX
MUKpPOOPTraHW3MOB, MMMOOWJIN30BAHHBIX KJETOK. [lollyueHue BBICOKOAKTHUBHBIX IITAMMOB
MHUKPOOpPraHu3MoB. Vcrnonb30BaHne METOI0B OMOMH)KEHEPUH.

Pa3nea 2. O61mue 3aKOHOMEPHOCTH KM3HeleSITeIbHOCTH MUKPOOPIraHU3MOB

OOmiast XxapakTepucTUKa MUKpOOpraHuzMoB. Mopdonorudeckue ocoOeHHOCTH: (opma,
pa3Mepbl, CTPOEGHHE KIJETOK; XHMMHUYecKuid coctaB. OOMEH BeleCTB U IUTaHHE
MHUKpPOOPTraHM3MOB. BiMsiHMEe BHEIIHEH cpenbl Ha KU3HEAESITEIbHOCTb MHUKPOOPTaHHU3MOB.
®dusndeckue, XUMHIECKUE ¥ OUOIornYecKue (PaKTopsl.

Pa3nea 3. OcHOBBI MUKPOOHMOJIOTHYECKOT0 IPOU3BOCTBA

KynbTypsl ~ MUKpOOpraHum3moB-mpoAayueHToB.  IlpuHuunel  mogbopa  KyJIbTyp
MHUKPOOPTaHU3MOB  JIIsl  Pa3NUYHBIX  Opou3BOACTB. CrHocoObl  yCHJICHMS ~ aKTHBHOCTHU
MPOMBIIIIEHHBIX IITAMMOB. METO/ bl XpaHEHUs! IPOMBIIUIEHHBIX [IITAMMOB.

[IutaTenbHble cpeapl I KyJIbTUBHUPOBAHUS MUKPOOpPraHU3MoB. CoCTaB MUTATEIbHBIX
cpen.

Metoabl  KyJAbTHMBHPOBAHUS ~ MHKPOOpPraHu3MoB. [lOBepXHOCTHBIM, TTyOMHHBIH,
NepPUOANYECKUM, HENPEPBIBHBIN. Y CIOBHS HENPEPhIBHOIO KyJIbTHBUpOBaHUA. Knaccudukanus
CHUCTEM HENPEPBIBHOIO KYyJbTUBHpOBaHMs. KoIMYECTBEHHBIE XapaKTEpPUCTUKH pOCTa U
NpOAYKTUBHOCTH. CKOpPOCTh pOCTa. DKOHOMHYECKUH KOIPQPUIMEHT WM BBIXOJ OHMOMACCHI.
Mertabonuueckuii ko3dduument. 3arparhl Ha TOAAEpP)KAHUE JKU3HU 0€3 PpPa3zMHOMKEHHS.
CyOcTtpaTHas KOHCTaHTa WM KOHCTaHTa HacblleHus. KoHcTaHTa MHIHOMpPOBaHMA.
VYnpasisiemMoe KyJIbTHBHPOBAaHHE MUKPOOPraHM3MOB. Perymsamus merabosmsma. Perymsmus c



MOMOIIBIO POCT-TUMUTHPYIOIIUX U POCT-UHTUOUPYIOINX (PAaKTOPOB CPEIbI.

Tunoas TexHonoruyeckas cxema MUKpPOOHOIOTHYECKOT0 TPOU3BOICTBA.

Cragus noisiyueHus: 1moceBHoro marepuana. IloaydyeHue moceBHOro marepuaia B LEXE
YUCTON KyNnbTyphl.CTaaus NPUTOTOBJICHUS NUTATEIbHBIX cped. Chlpbe NI MPUTOTOBIICHUS
NUTATeNbHBIX cpeA. McTtouHuku yriepona, aszora, (ocdopa, Makpo- U MHUKPOIIEMEHTOB.
BcnomoratenbHble Matepualibl. TeXHOIOTHS MPUTOTOBICHUS MTUTATEIBHBIX CPE/I.

Cranus OYNCTKH U CTEPHIN3AIMH BO3AyXa.

Cragus  ¢depmeHTanuu. TexHONOrHYECKHEe OCOOEHHOCTH TMpolecca (epMeHTAIHH.
Koncrpykuuu  ¢epmentatopoB. Anspamuss u  nepeMemmBanue. IleHooOpasoBanue u
MIEHOTAIICHHUE.

Cranus KOHIIGHTPUPOBAaHUS M OTIEJIEHUS OMOMAcChl OT KYyJIbTYpPalbHOW IKHIKOCTH.
dnopupoBaHue, cenapupoBaHue, TepMooOpadoTKa U ynapuBaHue, GuiIbTPOBAHHE.

Cranus BBIACTICHHUS IIEJEBBIX MPOAYKTOB MHKpPOOMOJIOTHYECKOro cuHresa. Ilomydenue
BHEKJIETOYHBIX U BHYTPHUKJIETOYHBIX OYHILEHHBIX MPOAYKTOB. BbleneHue >KU3HECIIOCOOHBIX
MUKpoopranuzMoB. CyOmmumarnuonHas cymka. CTaaust OYHUCTKH CTOYHBIX BOJ M Ta30BbIX
BbIOpOcoB. O60pyaOBaHNE MUKPOOUOIOTUYECKUX TPOU3BOJICTB.

MUKpOOHOJIOTHYECKHE  TPOM3BOJICTBA, OCHOBAaHHBIE HA  IOJYYEHUH MHKPOOHOMH
OHOMAaCCHI.

IIpoussoocmeo Kopmoswix 6enKko8bix npodykmos. TeopeTuyeckrue | TMPaKTHIECKUe
OCHOBBI MHUKPOOHMOJIOTHYECKOTO TMOJdy4eHHs OelKOBBIX mpoaykToB. [Ipobiema "OemkoBoro
neunura”" U crocoObl ero JMKBHAAIMH (ITOUCKU TMEPCIEKTUBHBIX KyabTyp). ConmepkaHue H
coctaB OEIKOB, aMUHOKHUCIIOT U HYKJIEMHOBBIX KHCIOT B MHKpPOOHOU Onomacce. Jpox:ku Kak
UCTOYHUK TMONyYeHUs OEIKOBBIX MPOAYKTOB. OCHOBHBIE Apoxoked. [lomyueHne KOpPMOBBIX
JIPOACKEN Ha pa3IMYHOM CBIphE (MeJacca, HEeTI0I030CcoAepKaIiue CyocTpaThl, YrieBOA0OPOIHOE
CBIpbE, ATAHOJN, MeTaHoJ, MeTaH). [lomyueHre KOPMOBBIX OEIKOBBIX MPOAYKTOB Ha OCHOBE
LEJUTION030pa3pyIAoINX MHUIENUaIbHbBIX TpuOoB U Oaktepuid. llepcrekTuBbl MOTyYEHHS
OakTepuaIbHON OMOMAaCCHI.

Teopemuueckue u  npakmuiyeckue  OCHOBbL  MUKPOOUONO2UYECKO20 — NOJYYeHUs
baxmepuanvhbvlx  y0oOpenuti. MUKpoOHbIe 3emiieyo0OpuTeNbHBIE mpenapathl. HwuTparus.
dusmnonoruyeckre 0COOEHHOCTH KITyOEHbKOBBIX OaKTepuil M X B3aMMOOTHOLIEHUs ¢ 6000BBIMU
pactrenusmu. A3zorobaktepud. dDusnonorudyeckue o0coOeHHOCTH a3oTobakTepa. CrocoObI
IPUTOTOBIICHUST U TNpPHUMEHEHUs 3eMieyaoOpuTenbHbIX mnpenaparoB. docpobdakrepun. Ponb
OaKTepHaTbHBIX YIOOPEHUH B TIOBBIIICHUN YPOXKasi CENbCKOXO03IHCTBEHHBIX KYJIBTYD.

baxmepuanvuvie cpedocmea  sawumul  pacmenuii. IlpenmyiectBa  OaKTepUaTbHBIX
CpPeACTB 3aIUTBl PACTCHHH Tepel XUMHUYECKUMH. OHTOMOIIATOTEHHBIE MpenapaThl
0aKTepHaIbHOI0, TPUOHOTO M BUPYCHOTO NPOMCXOXAEHUsS. IIpoyleHTsl SHTOMONATOreHHbIX
npenapaToB, ux ¢u3nojIormyeckre ocodeHHoctu. [lopakaromiee neiicTBe YHTOMOIIATOTCHHBIX
IpenapaToB: NPOHMKHOBEHHE, Pa3MHOXKEHHME B TeJle HAaCEeKOMbIX, 00pa3oBaHHE TOKCHHOB.
JennpoOanuiuiuH, SHTOOaKTEepUH, OUTOKCHOauMUIUH, OoBepuH. [Ipurorosnenue. [Ipumenenue.
Bupycusie npena-patsl. KynbTuBHpoBaHUE BUPYCOB AJIS IPUTOTOBICHUS MpenapaTtoB. Croco0sl
PUMEHEHHSI.

Hcnonvzoeanue muxkpoopeanusmog npu noayiyenuu monaus. Ilonyuyenne oOuorasa.
MeranooOpasytomue Oaktepun. OCHOBHBIE CBOWMCTBA. TEXHOJOTHSA TIONYYEHHUST MeETaHa.
[Tonydyenue cupros. [Ipoayrentsl. Coipbe. [lonydeHne MOJIEKyISIpHOTO BOJAOPOA C TIOMOIIbIO
xeMoTpodoB u HoToTpodoB.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Buj yueOHoii padoThl Oo0pa3oBare/ibHbIE TEXHOJIOTHHU

Jlexuun DNEeKTPOHHBIE MaTepUalIbl, UCIIOIb30BAHNE
MYJIbTUMEAUNHBIX CPEACTB, Pa31aTOYHbIN MaTepual
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[IpakTnueckue 3aHATHS OO6cyxeHre 1 aHau3 MPeI0KEHHBIX BOIPOCOB UX
ayJIUTOPHBIX 3AHITHUIX, UHIUBUIyaJIbHbIE JOKIA/IbI,
TECTUPOBAHUE

CamocToSTeNbHBIE pa6OTBI 3ammuTa u MpEe3CHTAalM PE3YJIBTATOB CaAaMOCTOATCIBHOI'O
HUCCICI0OBAaHUA Ha 3aHATHUAX

6. ®oH/I OLIEHOYHBIX CPEICTB JUCHUNIMHBI (MOIYJIA)
6.1. [TacopT (poHIa OLIEHOYHBIX CPEACTB MO AUCHUILIHHE «OCHOBBI MUKPOOHOM

OMOTEXHOJIOTHSI»
O1eHOYHOE CPEJICTBO
Ne KonTtponupyemsie pa3aeisl (TEMBbI) Kon o
/1 * KOHTPOJIUPYEMOM KOJI-
JIACIIUILTUHBI HAaMMCHOBAaHHUE
KOMIIETEH. BO
1 | Pazgen 1. Ocuossl | ITIK-1; TIK-3 TectoBBIe 3aganus 25
MUKPOOHOJIOTUYECKOM Pedepar 3
OHOTEXHOJIOT MU Bornpocsl myis 3adera 19
2 | Pazmen 2. O6mme 3akoHomepHoctH | [1K-1; T1K-3 TecroBble 3a1aHus 55
KU3HEACITCIIBHOCTH Pedepar 3
MHUKPOOPTaHU3MOB Bonpocer yist 3aueta 9
3 | Pasznen 3. Ocuossl | ITIK-1; TIK-3 TectoBBIe 3agaHus 20
MHUKPOOHOJIOTHYECKOTO Pedepar 4
IIPOM3BOJICTBA Bonpocsr s 3auera 7

6.2. IlepeyeHb BONIPOCOB /ISl 3a4eTa

1. HoBble HampaBlieHHUs] B COBPEMEHHOM MPOMBIIIICHHON MHKPOOHWOIIOTHH M OMOTEXHOJIOTHH.
(ITK-1; IK-3).

2. OcHOBHBIE oTpaciu MHUKPOOHOIOTHIECKOIH MIPOMBIIIJICHHOCTH. VYnpasienue
OMOTEXHOJIIOTMYECKHMH ITPOLIeCCaMu ¢ TOMOIIbI0 Mukpoopranuzmos (I1K-1; ITK-3).

3. TpuHnuner moxbopa KyabTyp MUKPOOPTaHU3MOB Ui pa3inndHbix nmpousoacts. (ITK-1; TIK-
3).

4. TlonydeHue BBICOKOAKTHBHBIX MTaMMOB MuKpoopranu3moB. (ITK-1; ITK-3).

5. OcHoBHble TpeOoOBaHus, npenbsBisemMble K npoayueHtam. (ITK-1; ITK-3).

6. Mertozpl xpaHeHUs poMbIUIeHHbIX mTamMMoB. (TTK-1; TTK-3).

7. Meronbl KyIbTUBUPOBAHHUS MUKPOOPraHn3MoB. CTaausl MoJydeHHs TIOCEBHOTO MaTepHuaa.
(TIK-1; TIK-3).

8. Ceipbe mist npurotoieHus nutatenbubix cpea. (IK-1; TTK-3).

9. . KonmuecTBeHHbIE XapaKTEPUCTHKH POCTa W TPOIYKTHBHOCTH TpPU KyJIbTHBHPOBAHUU.
Ckopoctb pocta. Beixon 6uomaccsr. (ITK-1; TTK-3).

10. TexHonoruueckue ocobennoctu npouecca pepmenrtarun. (ITK-1; TIK-3).

11. Aspanus u nepememBanue B npouecce pepmenrtanuu. (I1K-1; [TK-3).

12. TlenoobOpa3oBanwue u nexoraienue B mporecce pepmenranuu. (ITK-1; ITK-3).

13. Ymnpasnsemoe KynbTHBHpOBaHHE MUKpoopranu3moB. (I1K-1; T1K-3).

14. Knaccudukanus cucteM HerpepbiBHOTO KynbTrBHpoBanus. (ITK-1; TTK-3).

15. O6opynoBanue MukpoOHonorndeckux npoussonacts. (I1K-1; ITK-3).

16. Bseigenenwue xu3HecrmocoOHbIX Mukpoopranu3moB. (ITK-1; TTK-3).

17. Craaus KOHIIEHTPUPOBAHUS M OT/AEIECHUs OMOMacchl OT KyJiabTypaibHOH xuakoctu. (ITK-1;
[K-3).

18. Ctaaus OYUCTKH CTOYHBIX BOJ U ra30BbIX BeIOpocoB. (ITK-1; TTK-3).

19. TIpou3BoacTBO KOPpMOBBIX OeakoBBIX MpoaykToB. (ITK-1; TTK-3).

20. buocuHTe3 aMMHOKHUCIOT (Ha mpumMepe au3uHa). [Ipoaynentsr. Coipbe u cpeabl. (ITIK-1; ITK-

3).
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21. IlpousBonacTBO MUMHUIOB. IIponyneHTHI, ChIpbe, cpenbl. [IpOMBINUIEHHOE HCIIOJIb30BaHHE.
(TIK-1; TIK-3).

22. CnuproBoe Opoxenue. XumusM. Perymsus. D dext [acrepa. (ITK-1; TTK-3).

23. IIpousBonctBo »THIIOBOrO cnupta. Ceipbe, cpeabl. [dpoxoku. CrocoObl KylIbTUBHPOBAHUS.
(TIK-1; TIK-3).

24. Jlpoxoku B muBoBapenuu. [IpousBoacteo nmuBa. Bpenurenu npoussoactea. (ITK-1; TTK-3).
25. MonouHnokucioe Opoxenue. [Ipou3BoICTBa, OCHOBAaHHBIE HA JKU3HEIEATEIHBHOCTH
MOJIOUHOKHUCIBIb OaKTepHii: MPOU3BOJCTBO KHUCIOMOJIOYHBIX MPOAYKTOB, ChIpa, KBalllEHUE,
cunocoBanue. (ITK-1; ITK-3).

26. TIpoussoacTBo ButamuHa Bio. IIpoxynentsl. [Ipaktuaeckoe ncnosin3obanue. (ITK-1; ITK-3).
27. bakrepuanbHble TpenapaTsl B CEIbCKOM Xo3siictBe. Hutparmn. AsoroOakTepuH.
docodobdakrepun. Criocobsr mpurorosnenus u npumenenus. (ITK-1; ITK-3).

28. bakTepuanpHbIe CpeACTBa 3allUThl pacTeHwid. Ilpemapartsl, mpoaymneHTsl. [Ipon3BoaCTBO.
[Mpumenenue. (ITK-1; ITK-3).

29. I'mb6epemmunbl. 3uauenue. [Ipoayuentst. [Ipomeiimennoe nonyuenue. (ITK-1; TTK-3).

30. IIpousBoactBo ¢depmentoB. IlpoayrneHTsl. OuHileHHbIE U TEXHUYECKUE (PepMEHTHBIC
npenaparsl. (ITK-1; TTIK-3).

31. TIpousBoacTBO MOJIUCaXapHUI0B. [TpoayieHTsI. YcnoBus KYJIbTUBHPOBAHUS
MHKPOOPTaHU3MOB M OMOCHHTe3a noiucaxapuoB. [IpomeinuienHoe nmonyuenue. (ITK-1; ITK-3).
32. Tlomyuenue razoodpaznoro u xuakoro Torumea. (ITK-1; ITK-3).

33. Tlonyuyenue 6uorasa. [Ipoayuentsl. TexHonorus nonydenust merana. (I1K-1; ITIK-3).

34. Tlonyuyenue oprannveckux Kuciort. [Ipoxyientsl, kyapruBupoBanue. (ITK-1; ITK-3).

35. DHTOMOMAaTOreHHBIE MpenapaTsl 0aKTEPUAITLHOTO, TPUOHOTO U BUPYCHOTO MTPOUCXOKICHHUS.
(TIK-1; TIK-3).

6.3. llIkaia OEHOYHBIX CPEACTB

IIOPOTOBBIM YPOBEHB
(35-100 6amoB) —
«3a4TEHO»

- OCHOBHBIEC TEPMUHBI ¥ IOHATHSI OMOTEXHOIOTUN
MHUKPOOPIaHU3MOB;

- 3HaTh MOP(OJIOTHIO, (PU3HNOIIOTHIO, TEHETHKY,
HKOJIOTHIO OCHOBHBIX TPYII MUKPOOOB;

- O0COOEHHOCTH CHHTE3a U B3aWMHBIX
IpeBpalleHUH yTIeBO10B, OEIKOB U JKUPOB B
MUKPOOHBIX KieTkax. CHHTE3 APYruX BEIIEeCTB:
(hepMEeHTOB, BATAMUHOB, THOOEPEIIIMHOB,
TOKCHHOB, aHTHOMOTHUKOB, aJTKAJIIOU]IOB.

- TEXHOJIOTHUIO IpoIieccoB (OpOKEHUs, OKHCICHHUS,
PAa3JI0KEHUs) YCIOBHS TPOTEKAHHS MTPOIIECCOB.
-TeXHUKY 0€30MacHOCTH paboTHI B 1TaOOPAaTOPHH
MUKpPOOHOJIOTHH;

ymeem:

- OpraHW30BaTh M BECTH HAyYHO-
HCCIIEI0BATEIbCKYIO U PAKTUYECKYIO
NeSITeTTHHOCTD B JTa00paTOpUy OMOTEXHOIOTHA
MHUKPOOPIaHU3MOB;

- OCBauBaTh U MPUMEHATH B pabOTE METOJUKHU
UCCIIEIOBaHMsI OMOTEXHOJIOTHH MUKPOOPTaHU3MOB;
- TPaMOTHO KYJIbTUBHPOBAaTh MUKPOOHKI B

YPpoBHHU 0CBOCHUS Kpurepumn oueHuBaHust OueHo4YHbIE
KOMIIeTEeHIUI cpeacTsa
(Kx0J1. 02J1J10B)
[IponBuHYTHIN- 3Haem TecroBble 3a1aHUs

(24-40 6amnoB)
Pedepar (6-10)
Bomnpocsr muist

3agera (15-50)
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71a00PaTOPHBIX YCIOBUSAX M OOBSICHATH
OMOXMMHYECKYIO HAPABICHHOCTh MIPOIECCOB,
OCYIIECTBIIIEMBIX MUKPOOAMH,

- BECTH HaOJIOJICHUS U IKCIICPUMEHTAIbHBIE
UCCIICIOBAHHS B JTA0OPATOPHBIX YCIOBHSIX;

- pabotath ¢ TUTEPaTypoil 1 HHHOPMAITMOHHBIMU
CHCTEMaMH C TIeJTbI0 TIOJTY4YCHUsT HHPOPMAIUH;

- cobupath, 00pabaThIBaTh, aHAJIM3UPOBATH U
NPEJICTABIIATH MOJyYCHHBIE SKCIIEPUMEHTATIbHBIE
JTAaHHBIC;

- TIPUMCHUTH TEOPETHUECKUE 3HAHUS HA IPAKTUKE;
BJIaJIeeT:

- HaBbIKaMH pabOTHI B JabopaTopuu
MHUKPOOHOJIOTHH;

- OCHOBHBIMU OMOTEXHOJOTMYECKUMH METOAAMHU
IIPH CO3J]TaHUHM MUKPOOPTAaHU3MOB C IICHHBIMU

MIpU3HAKAMHU.

Huzkuii 3Haem TecroBble 3a7aHUs
(IomoporoBHIii) - OCHOBHBIEC TEPMHUHBI U MOHATHS OnoTexHonorun | ( MmeHee 24
(KoMmIIeTeHIIUSI HE MHUKPOOPTaHU3MOB; 0aJIoB)
chopMupoBaHa) - 3HaTh MOP(OIIOTHIO, (PU3HOIOTHIO, TEHETHKY, DK3aMeHaIOHHBIE
(menee 35 6a/IOB) — | AKOJIOTHIO OCHOBHBIX TPYIIT MHKPOOOB; BOIPOCHI (MEHEE
«HE 3a4TEHO» ymeem: 15 6amnoB)

- OCBaMBaTh U IPUMEHATH B paOOTE METOIUKH
UCCIIeI0BaHMs OMOTEXHOJIOTMH MUKPOOPTaHU3MOB;
BJIajieeT:

- HaBbIKaMH palboThI B 1a00opaTopuu
MUKpPOOHOJIOTHH;

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE o0ecnieuyeHne JUCHUIINHbI
(MoayJin)
7.1 OcHoBHasi yueOHasi JUTepaTypa:
1.  Xosanosa E.B., Tutosa JI.B. YMKJ[ «OcHOBBI MUKPOOHOI OMOTEXHOIOTHIY. MUUYypHUHCK
2026 r
2. Tlpoueccsl u anmapaTbl OMOTEXHOJIOTHHU: (hepMEHTALMOHHbIE anmnapaTsl : yueOHoe mocodue
JU1s akageMudeckoro Oakanaspuara / A. 0. Bunapos [u ap.] ; mox penakuueii B. A. beikoBa. —
2-e u3M., nepepad. u gon. — Mocksa : U3znarensctBo HOpaiit, 2018. — 275 c. — (bakanasp.
Axanemuyecknii kype). — ISBN 978-5-534-07509-0. — Tekcr : snextponnsiii / 3BC IOpaiit
[caiiT]. — URL.: https://biblio-online.ru/bcode/423224
7.2 JlomoJIHUTE/JbHAsl yueOHasl JIHTepaTypa:
1. buorexnomnorus: Yueonuk /1.B. Tuxonos, E.A. Py6an, T.H. I'psi3ueBa u nip.; mox pen.
Akan. PACXH E.C. Boponuna. — CI16.: THOP/I, 2008. — 704
2. Tlwmesas 6uorexHonorus: Yueouuk/U.A. Poros, JI.B. Aatumnona, I'.I1. Illysiera. - M.:
Komoc C, 2004.
3. CennckoxossiictBenHas ouorexnonorusi/[lon pen. B.C. llleBenyxu. -M.:M3a-Bo. MCXA,
2003.

7.3. MeToauueckue yKa3aHUs 110 OCBOCHHIO AU CIUILINHDBI

1. XoBanosa E.B., TutoBa JI.B. Metonuyeckue ykazaHusi Ui MPOBEACHUS MPAKTUYECKUX
3aHATUH MO0 AucHUIUIHE «OCHOBBI MUKPOOHOM OMOTEXHOIOTUIY JIsi HAlPaBJICHUS MOJTOTOBKH
19.03.01 buorexnonorus. Muaypunck, 2026.

7.4. UadopmanmoHHbie M HUPPOBBIE TEXHOJIOTHH (IIPOrPaMMHOeE
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o0ecrneveHne, coBpeMeHHbIe MPodecCHOHATbHbIE 0a3bI JAHHBIX U

HH(pOpPMAIIMOHHBbIE CIIPABOYHbIE CUCTEMbI)

VYueOHast TucuuIuIMHa (MOYJIb) MPEIyCMaTPUBAET OCBOCHNE MH(POPMAIMOHHBIX U IIU(PPOBBIX
TexHosoruil. Peanm3anus nupoBbIX TEXHOJIOTHI B 00pa30BaTEIbHOM MPOCTPAHCTBE SBISIETCS
OMHOM W3 BaXHEHIIMX [eneil  oOpa3oBaHus, Jalomeld  BO3MOXKHOCTh — Pa3BHBATh
KOHKYPEHTOCIIOCOOHBIE KauecTBa OOYYaIOMMXCs KakK OyayHIIMX BBICOKOKBAIU(UIIMPOBAHHBIX
CIIEIIUAJIICTOB.

[udpoBbie TEXHOJIOTHH MPEAYCMATPUBAIOT PAa3BUTHE HABBHIKOB 3(h(PEeKTUBHOrO pemieHus
3a71a4  POQECCHOHATIBHOTO, COLMAIBHOTO, JUYHOCTHOTO XapaKTepa C HCIOJIB30BaHUEM
Pa3IMYHBIX BHUJOB KOMMYHHUKAIIMOHHBIX TeXHOJNIOTUH. OcBoeHHE HUPPOBBIX TEXHOJIOTUH B
paMKax JaHHOM JMCHMIUIMHBI (MOAYJNS) OPHEHTHPOBAHO HA CHOCOOHOCTH OE30IaCHO |
Ha/JIeKAIUM  00pa3oM TMoJy4yaTh JOCTYH, YIPaBIATh, WHTETPHUPOBATh, OOMEHUBATHCA,
OLICHMBATh W CO34aBaTh HHPOPMAIMIO C MOMOLIbIO IU(PPOBBIX YCTPOHCTB M CETEBBIX
texHosoruii. dopmupoBanre MUPPOBONW KOMIIETEHTHOCTH Ipeanojaraet padoTy C JaHHBIMH,
BJIaZICHUE WHCTPYMEHTAMU /ISl KOMMYHUKAIIHH.

7.4.1. DJIeKTPOHHO-0MOJINOTEYHASI CUCTEMBbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3zaHHE YCIyr OT
01.09.2025 Ne 6/1 (CeteBast 3neKTpOHHAs OMOIMOTEKA).

2. baza maHHbIX 3eKTpoHHBIX HHPOopMaoHHbIX pecypcoB ®T'BHY ITHCXb (norosop
no 00ecCHeueHnIo OCTyma K 3JEKTPOHHBIM HHpopManuoHHbIM pecypcam PI'BHY IHCXb
yepes Tepmunan yaanennoro poctyna (TY ®I'BHY LHTHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnexrponHoe u3natenbcTso FOPAWTY (https://urait.ru/) (1oroBop Ha okasaHue
yCIyT TO MPEJOCTaBIEHUIO AocTynma k obOpaszoBatenbHOM minatdopme OOO «neKTpOHHOE
u3matensctBo FOPAMTY ot 01.09.2025 Ne 7326).

4. DnekTpoHHO-OMOIMOTeuHass cucrema «Bepuanckuit»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3B0O3ME3IHOE UCTIOIB30BaHMEe Mpou3BeaeHui oT 26.03.2020 Ne 14/20/25).

5. baza nanupix HOb «HanmonasnpHast anekrponHas oubnuoreka» (https://rusneb.ru/)
(morosop o noakrouenun k HOb u npenocrasnennn noctymna k oobekram HOb ot 02.09.2024
Ne 101/HDb/4712-m).

6. JloroBop O COTPYIHHMYECTBE IO OKa3aHUIO OUOIMOTEUHO-UH(DOPMAIIMOHHBIX |
COLIMOKYIBTYPHBIX YCIYT TMOJb30BATENsIM YHUBEPCUTETa U3 YKCIA WHBAJIUAOB 1O 3PEHHIO,
CITA0OBWISIINX, WHBATHIOB JIPYTHX KATETOPUU C OTPaHHYEHHBIM JIOCTYIIOM K WH(OpMAIIUH,
JUI, UMEIONINX TPyAHOCTU ¢ ureHueM mockoneyaTtHoro tekcta TOI'BYK «TamGoBckas
obnacTHas yHuBepcainbHas HayuyHas Oubmmotexa um. A.C. [lymkunay @unman «CrneruanbHas
oubmuoreka s caensix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (morosop o
corpyaauuectse oT 10.10.2024 Ne 0001).

7.4.2. UndopManinoHHbIE CIPABOYHBIE CHCTEMbI
1. CpaBounas mpaBoBasi cucremMa Koncynbrantllimroc (10roBop mOCTaBKH, afanTalud 1
COIPOBOXKIeHUA K3eMIuIsApoB cucteM Koncynprantllmtoc ot 24.02.2026 Ne 12760 /13900/3C).
2. DnexTpoHHBIM mnepuoanueckuii cnpaBouHuK «Cucrema I'APAHT» (moroBop Ha
ycayru 1o comnpoBoxaeHuio oT 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpeMeHHBbIe Mpo(deccHoHAIbHBbIE 0a3bl TaHHBIX

1. ba3a pnaHHBIX HOPMATHBHO-TIPABOBBIX AKTOB HWH(OPMAIMOHHO-00pa30BaTeIbHOM
nporpammel «Pocmeron» (moroop ot 06.11.2025 Ne 505/2025)

2. baza nannbix Hayunoli snextponHoit Ombmmorexku eLIBRARY.RU — poccuiickuit
MH(OPMALIMOHHO-aHAIMTUYECKUI TOopTall B 00JIaCTH HAyKH, TEXHOJOTUH, MEAUIMHBI U
obpasoBanus - https://elibrary.ru/

3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiTeie JaHHble @DexepanbHOW CIyXKObl TOCYZAPCTBEHHOM CTAaTUCTUKH -
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https://rosstat.gov.ru/opendata

7.4.4. JInueH3MOHHOE U CBOOOHO pacpoCTPaHsieMoe MPOrpaMMHOe
o0ecrieyeHue, B TOM YHCJIE 0Te4eCTBEHHOT0 NPOU3BOACTBA

Ne HanmenoBanue Pazpabotunx HoctynHocTh Ccruka Ha Ennnsrit PexBu3nTHI
o (JUIIeH3MOHHOE, | peecTp POCCHICKHUX TTOITBEPIKTAIOIIETO
(mpaBoobnamate cBO0OOTHO nporpamm st OBM JIOKyMeHTa (TIpH
JIb) pacnpoctpansieM | u Bl (mpu Hanu4un) HAJIMYUN)
oe)
1 Microsoft Windows, Microsoft JlueH3noHHOE - Jlnuensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JercTBUsA: OeCCPOUHO
2 AHTUBUpYCHOE AO Jluuensuonnoe | https://reestr.digital.g | CyOnunen3uonnsit
MPOTrPaMMHOE «JIabopartopus ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHne Kacnepckoro» sphrase_id=415165 «Codrekcy oT
Kaspersky Endpoint (Poccus) 17.12.2025 Ne 6/,
Security amst 6usHeca CPOK JCUCTBHSL: C
18.12.2025 mo
17.12.2026
3 MoitOduc 000 «Hogsie Jluuensnonnoe | https://reestr.digital.g Konrpakt ¢ OO0
CraHaapTHbIi - o0navHbIe ov.ru/reestr/301631/? «PyOukon»
OducHblil maket TEXHOJIOTHI sphrase_id=2698444 o1 24.04.2019 Ne
UL pabOoTHI C (Poccust) 03641000008190000
JIOKyYMEHTaMHU 12
Y TIOYTOM CpOK ACHCTBUSA:
(myoffice.ru) beccpouHo
4 OducHbIN makeT AO «P7» Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«P7-Oducy ov.ru/reestr/306668/? «Codrekcy
(meckromHast Bepcusi) sphrase_id=4435041 or 24.10.2023 Ne
03641000008230000
07
CPOK JEHCTBUSL:
O6eccpoyHO
5 OmneparnoHHas 00O "basanst | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
cucremMa «AJbT cBOOOIHOE ov.ru/reestr/303262/? «Codrekc»
O6pazoBanue» pOrpaMMHOE sphrase_id=4435015 o1 24.10.2023 Ne
obecnieuenue" 03641000008230000
07
CPOK JIEHCTBUSL:
OeccpoyHO
6 IMporpammHas AO Jluniensuonnoe | https://reestr.digital.g JIMIIeH3MOHHBII
crcTeMa Juis «AHTHILIATHAT ov.ru/reestr/303350/? Jorosop ¢ AO
00OHapyKEeHHsI (Poccus) sphrase_id=2698186 «AHTHIUTIArAAT» OT
TEKCTOBBIX 16.05.2025 Ne 10567,
3aMMCTBOBaHUN B CpOK JEHCTBUSA: C
y4eOHBIX U HAYIHBIX 16.06.2025 o
paborax 15.06.2026
«Axtumnaruatr BY3»
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe Systems CBoGoaHO - -
- IPOCMOTP pacnpocTpaHsemM
nokymentoB PDF, oe
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https://ru.wikipedia.org/wiki/Adobe_Systems

DjVU

8 Foxit Reader Foxit CB00OIHO - -
- IPOCMOTP Corporation pacmpocTpaHsieM
nokymeHToB PDF, oe
Djvu

7.4.5. Pecypcbl HH(pOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « UHTepHET»

1. CDTOwiki: 6a3a 3nanwuii mo nuudposoii Tpanchopmarmu https://cdto.wiki/
2. Pexxum noctyma:.garant.ru - cnpaBouno-npaBoBas cucrema «I’APAHT»
3. Pexum poctyna: www.consultant.ru - cnpaBo4YHO-NpaBoBasi cucTema

«KoHcynbTaHT [lnoc»

4. Hanumonanenenii  uudposoit  pecypc «PykKoHT» - MexoTpacieBas 3JIEKTPOHHAs
6ubmnoTeka Ha 6a3e TexHosoruu Konrekcrym http://www. rucont

S. OnexTpoHHass OuOaMoTeuyHass cucreMa PoccHilcKoro rocygapCTBEHHOTO arpapHoro
3a04YHOT0 yHHUBepcuTeTa http://ebs.rgazu.ru

6. WuterpupoBannas Cucrema Mudopmarnmonusix PecypcoB Poccuiickoit Akagemun Hayk
http://isir.ras.ru/win/db/help.asp

7. OtkpsiTas Pycckas anekTponHas Ooubmmoreka www.orel.rsl.ru

8. Poccwuiickas rocynapcrBennas 6ubimoreka (PI'B) www.rsl.ru/ru/sl

9. CenbCKOX03HCTBEHHOM JIeKTpOHHOM OnbmnoTeke 3nanuit (CObu3) www.cnshb.ru/akdil
10.  Poccuiickas cenbckas nHbopManronHas cetb WWW.fadr.msu.ru

11.  BupryanbHas oubnmoTexa 10 CENbCKOMY XO35HCTBY
www.fadr.msu.ru/rin/library/index.html

12. ISHS - MexnyHapoaHOe 00IIeCTBO CaIOBOTUECKUX HAYK WWW.ishs.org

13. Floridata - AJIEKTPOHHASI SHIMKIOIEINS pacTeHuit

http://www.streetside.com/plants/floridata

14.  Agricultural Research Service http://www.ars.usda.gov

15. 0a3bl TaHHBIX, HHGOPMAIIMOHHO-CIIPABOYHbBIC U TOUCKOBBIE crcTeMbl Rambler, Yandex,
Google, HayuyHas 2eKTpOHHAst OUOIHOTEKA.

16. www.molbiol.ru

17. Www.nature.ru

18.  www.biotechnolog.ru

7.4.6. llnppoBble HHCTPYMEHTHI, IPUMEHsIeEMble B 00pa30BaTeIbHOM
npoiecce
LMS-tinardpopma Moodle
Buptyansnas nocka Mupo: miro.com
BuptyansHas nocka SBoardhttps://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunsie cepBuckl: Sunekc./Juck, O6mako Mail.ru
Cepsucel onpocoB: Suaekc @opmsl, MyQuiz
Cepsucel BuaeocBs3u: Suaekc reaemoct, Webinar.ru
CepBuCc CcOBMECTHOM pabOThl Haj mpoekTamMu g Hebonbmux rpynn  Trello
http://www.trello.com

N~ WNE

7.4.7. llndppoBble TEXHOJOTHH, IPUMEHsIEMbIe IPH U3YUYEHHUH JUCHUILIHHbBI

Neo | [ludppoBbie TEXHOTOTHUN Bupl yueGHO# paboTHI, dopMupyembie NJK
BBITTOJIHACMBIC C MIPUMCHCHUCM KOMIICTCHIINU
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http://www.nature.ru/
http://www.biotechnolog.ru/

QG poBON TEXHOJIOTUN

1. | OOmaunkle TexHoysoruu | Jlekuuu [1K-3 W1 k-3
CamocTosTenbpHas padoTa
2. | bonpiine manHbie Jlexun I1K-3 N1 nk-3

CamocrosTenbHas pa60Ta

8. MaTepuajibHO-TeXHHYECKOE o0ecnevyeHre JUCHUMIITIMHBI (MOXYJIs1)

YueOHas
ayIaToOpus A
IIPOBECHUS
3aHATHI
JIEKIIUOHHOIO
THTIA (T
MuuypuHCcK, yiI.
WHTepHanmoaHib

Has, 1 101, 2/32)

1. XKanro3u ropu3oHTaILHBIC Ha TPH OKHA (HMHB.
Ne 2101065486)
2. WUnrepaktuBHas mocka (maB. Ne 2101040205)
3. CucremHblii KOMIUIEKT: mporeccop Intel
Original LGA 1150, Bentunstop Deepcool
THETA 21, marepunckas minata ASUS HE81M-
K<S-1150 iH, mamsare DDR3 4 Gd, xectkuii
mick 500 Gb, xopmyc MAXcase H4403, 6nok
nutanus Aerocool 350W ( unB. Ne 21013400740)
4. TIpoektop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D
5. HaGopsl 1eMOHCTPAaLlMOHHOTO 000pYI0BaHUS U
y4eOHO-HATJIS THBIX OCOOUH.

1. Microsoft Windows

7 (uneH3us oT
31.12.2013 Ne
49413124, 6eccpouHo).
2. Microsoft Office
2010 (nuueHsuss ot
04.06.2015 Ne

65291658, 6eccpouHo).

VYuebHas
ayJauTopus
IPOBECHUS
3aHATUN
CEMHUHapPCKOI0
TUIA, TPYIIOBBIX
"
WH/IUBUIYaJIbHBIX
KOHCYJIbTAIUH,
TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHON
aTTecTaluu
(YueOHas
naboparopus
MHUKPOOHOJIOTHH)
(r. MwuuypHHCK,

Y4X03 «Pormay,
9/29)

TUTSL

1. Cymmnesbii mkap CM  50/250-500-LIC

(uHB.Ne 41013401713)
2. Becbl anexktponsnsle  (MHB.Ne2101040151)
3. Kamepa  KbV-1 CIIY wMmomx 9001
OaxkTepuLUIHAsS yAbTpapuoIeTOBAS e

XpaHEHUsl CTePUIbHBIX HMHCTPYMEHTOB (MHB. No
21013600786)

4. KonbonarpeBatrens UT- 4100 ULAB
(500Mn+450 Tpanm) (maB.Ne  21013600787)
5. YabpTtpa3zBykoBas Moiika (BanHa)  Uitciean-3
DT (3 ) (uHB.Ne 21013600791)
6. Hocka xkmaccHas (uHB.Ne 41013602279)
7.  Kpecno odpucnoe AV 204 PL MK tkanp

(uHB.Ne 41013602313)
8. Muxkpockon menunuHckuii buomen 2 (uuB.No
41013401743, 41013401742, 41013401741,
41013401740, 41013401739, 41013401738,
41013401737, 41013401736, 41013401735,
41013401734, 41013401733, 41013401732,
41013401731, 41013401730, 41013401729,
41013401745, 41013401744)
9. Hacrennsiit 3kpan Lumien Master Picture
220-220 oM  (mHB.Ne 41013401708)
10. TIIpubop gms w3mepenus (HI 2215-2
Mukpomnporneccopusii  pH/ C - wmerp c
aBTOMAaTUYECKON KaTOpOBKOMH u
aBTOTEPMOKOMIICHCAITHE) (nHB.Ne
41013401712)

11. TIIpoexktop NEC M361 X (uHB.Ne
41013401705)

12. Cucremubiii komruiekt: I[Ipomeccop Intel

1. Microsoft Windows

7 (JMieH3us oT
31.12.2013 Ne
49413124, 6eccpodHo).
2. Microsoft Office
2010 (nuueH3ust OT
04.06.2015 Ne

65291658, 6eccpouHO).
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Original LGA 1155, BeHTUasATOp, MaTEepUHCKAS
miara, 0aMmsTh, S>KECTKHH JHCK, BHJICOKapTa,
MOHHUTOp, YCTPOMCTBO JJIsl YTEHUSI KapT MaMsTH,
NpPUBOA, KOPIIYC, KIaBUATypa, MbIIb (MHB.Ne
41013401698)

13. Cron  nabopaToOpHBI  XUMHYECKHMA
(1200x600x750) crojemH. MIACTUK/KapKac aJl.
npopmns (mHB.Ne 41013602351, 41013602350,

41013602336, 41013602335, 41013602334,
41013602333, 41013602332, 41013602331,
4103602330, 41013602329, 41013602328,
41013602327, 41013602326, 41013602325,
41013602324, 41013602323, 41013602322)
14.  Ileiikep-unkybatop  ES-  20/60 ¢

wiardopmoii P-16/250, BioSan, ¢ nepxarenem
s 16 mryk 250 mur kon6/crak. BS-010135-CK
(uHB.Ne 21013400713)
15. Pedppakromerp NPD-454B52M ¢ moacBeTkoii
u JIOTI.IIKAJIOH. (uHB.Ne 41013401711)
16. VYubrporepmoctar (uHB.Ne 1101040311)
17. lkad nns xpaHeHUs J1aOOPATOPHOU MOCYbI
(800x450x1950) monkm TUIaCTHK/ Kapkac aJ.
npoduib ¢ 3amkoM (uHB. Ne 41013602357)

YueOnas

ayIUTOpUs IS
CaMOCTOSTCILHOM
paboThI (r.
MuuypuHCK,  yII.
NHtepHanuonans
Has, qoM Ne 101,
3/23906)

1. Hocka xnaccHas (uuB. Ne 2101063508)
2. Karoszu (uHB. Ne 2101062717)
3. Kamosu (uHB. Ne 2101062716)

4. Komneiorep Celeron E3500, mar. mnata
ASUS, onep.namsats 2048Mb, monutop 19"AOC
(maB.Ne 2101045283, 2101045284, 2101045285)
5. Komnetorep Pentium-4 (uuB.Ne 2101042569)
6. Monobnok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M

1Gb/DVDRW/MCR/DOS/WiFi/white/Web/
KiIaBuatypa, Mbimb (uHB. Ne 21013400521,
21013400520)

7. Kommperorep Dual Core E 6500 (unHB.No
1101047186)

8. Kowmmerotep TopHamo Cope-2  (uHB.Ne
1101045116, 1101045118, 1101045117)

9. DOkpan Ha mratuBe (MHB.Ne 1101047182)
KommbroTepHass TeXHUKa IOAKIIOYEHA K CETH
«aTepuer» m obecneueHa pocrynom B OHUOC
YHHBEPCHTETA.

1. Microsoft Windows
XP,7 (nuneHsust OT
31.12.2013 No
49413124, 6eccpouHo).
2. Microsoft Office
2003, 2010 (auneH3us
or  04.06.2015  Ne
65291658, 6eccpodHO).
3. AutoCAD Design
Suite Ultimate
(moroBop oT
17.04.2015 No
110000940282);

4. nanoCAD (Bepcus
5.1 JIOKaJlbHas,
obOpazoBarenbHas
JMLEH3UsI, CEPUMHBIN
Homep NC50B-270716
JULICH3US
JICCTBUTEIIbHA
OeccpouHo,
OecriaTHast).

5. IIporpamMMHBII
komiieke «ACT-Tect
Plus» (urieH3uMOHHBIN
norosop ot 18.10.2016
No JI-21/16).
6. THUC  Maplnfo
Professional 15.0 s
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Windows ais yaeOHBIX
3aBelICHUI
(TMIICH3UOHHBII
norosop ot 18.12.2015
No123/2015-y)

PaGouas mporpamMma TUCHHMILIHHBI (MOIyJis1) «BHOTEXHOIOTHS MUKPOOPTaHU3MOBY COCTaBJICHA
cornmacHo ®I'OC BO no nampasnenuto 19.03.01 — buorexnomnorus, (ypoBeHb OakanaBpuara)
YTBEP)KJICHHOTO MprKa3oM MuHuctepcTBa oopazoBanus 1 Hayku PO Ne 736 ot 10.08.2021.

ABTOp (B1):

JIOIIEHT, K. C.X. H. XosanoBa E.B.
JIOICHT, K. C.X. H. Turtosa JI.B..
Penenszent

JIOIICHT, Kadeapbl arpOXUMHUH, TIOUBOBEICHUS M arpO3KOJIOTHH

Cysopos B.H.

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpeovosanusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl caJoBOJACTBA, OWOTEXHOJOIMH U
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SMCTBEHHBIX KYJAbTYp (mpoTokos Ne 9 ot «18» ampens
2022r.)

[IporpaMmMa  paccMoTpeHa Ha  3acelaHMUd  y4eOHO-METOJMYECKONM  KOMHCCHU
[TnogooBomHuoro uHcturyra um. M.B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 8 ot
«18» ampens 2022 r.)

[Iporpamma yTBepsKIeHa perieHueM Y 4eOHO-MEeTOAMYECKOI0 COBETa YHUBEPCUTETA
npotokoi Ne§ ot «21» ampensa 2022 .

Ilpoepamma oononnena u nepepabomana 6 coomsememesuu ¢ mpedvosanuimu ©®I'OC BO

IIporpamma paccMOTpeHa Ha 3acelaHMd Kadeapbl CaJ0BOACTBA, OMOTEXHOJOTHH U
CEJICKIIMHU CETbCKOXO03SIMCTBEHHBIX KyNIbTyp (mpoTokon Ne 11 ot 13 urons 2023r).

IIporpamma paccMoTpeHa Ha 3acelaHuM y4yeOHO-METOJUYECKOM KOMMCCHUM WHCTUTYTA
(GyHIaMEHTaIbHbIX U MNPUKIAAHBIX arpoOuorexHosoruii um. M.B. Muuypuna Muuypunckoro
AV (mportokon Ne 110t 19utons 2023r.).

[Iporpamma yTBep)kJIeHa Ha 3acellaHUM y4eOHO-METOIMYECKOTO COBETa YHHBEPCHUTETa
(mpotokoi Ne 10 ot 22utonst 2023 1.).

IIpozpamma nepepabomana u oononnena 6 coomeemcmeuu ¢ mpevosanuamu PI'OC BO

[IporpamMma paccmMoTpeHa Ha 3acelaHuu Kadeapbl CaJ0BOACTBA, OWOTEXHOJOTUU U
CEJIEKLIUHU CETTbCKOXO03sIMCTBEHHBIX KYNbTYp (mpotokos Ne 11 ot 3 mas 2024 ).

[Iporpamma paccMoTpeHa Ha 3acelaHuM Y4eOHO-METOIWYECKON KOMHUCCUM WHCTUTYTA
(byHIaMeHTaIbHBIX M NMPHUKIAIHBIX arpoOuorexHonoruii uM. M.B. Muuypuna MudypuHckoro
['AY (npotokon Ne 10 ot 20 mas 2024 r).

[Iporpamma yTBepxk/ieHa Ha 3aCelaHUU Y4eOHO-METOIMUYECKOr0 COBETa YHHBEpPCHTETa
(mpotokon Ne 10 ot 23 mas 2024 ).

IIpoepamma pazpabomana 6 coomeemcmeuu ¢ mpebosanusimu PI'OC BO
[IporpamMma paccmoTpeHa Ha 3acefaHuH Kadeapbl CaZoBOACTBA, OWOTEXHOJIOTUNA H
CEJIEKIIUHU CEITbCKOXO03AMCTBEHHBIX KYIbTYp, MpoTokosa Ne 10 ot 08 anpenst 2025 r.
[IporpamMma paccMoTpeHa Ha 3acelaHUd Y4eOHO-METOAMYECKONH KOMHCCHUU HHCTUTYTA
byHIaMEHTAIBHBIX W MPHUKIAAHBIX arpoouorexHosioruii um. M.B. Muuypuna MuuypruHCKOTO
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'AY (npotokon Ne 8 ot 21 ampens 2025 1.).
[lporpamma yTBep)k[IeHa Ha 3acelaHHHM Y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETA
(mpotokoxn Ne 8 ot 23 anpens 2025 1.).

Ilpoepamma paspabomana 6 coomeemcmesuu ¢ mpebosanusimu @I'OC BO

[IporpamMma paccmoTpeHa Ha 3acefaHuM Kadeapbl CaJoBOACTBA, OWOTEXHOJIOTUH U
CEJICKIIUH CEIbCKOXO03SIMCTBEHHBIX KYIBTYp, MpoTokoa Ne 10 ot 10 anpens 2026 r.

[IporpamMma paccMoTpeHa Ha 3acelaHUd Y4eOHO-METOAMYECKONM KOMHUCCHUU HHCTUTYTA
(byHaaMEeHTANBHBIX M MPUKIAAHBIX arpodouoTexHojoruii um. M.B. Muuypuna MuuypuHckoro
I'AY (mpotokoist Ne 8 ot 21 anpenst 2026 r.).

[lporpamma yTBep)k[JeHa Ha 3acelaHHM Y4eOHO-METOAMYECKOTO COBETa YHHMBEPCUTETa
(mpoTtokon Ne 7 ot 22 anpens 2026 r.).

OpuruHasn IOKyMEHTa XpaHUTCS Ha Kadeape caJoBOJCTBA, OMOTEXHOJOTHH U
CEJIEKIIMH CENBCKOXO3AMCTBEHHBIX KYJIbTYP
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