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1. e ocBOeHUS TUCHUTUIMHBI (MOILYJISA)

IlenssMu OCBOCHMSI AUCIUIUIMHBI (MOIyJsi) «OCHOBBI MHKPOOHON OWOTEXHOJOTHH» —
COCTOUT B TIO3HAHWHU HAYYHBIX OCHOB KYJbTHBHPOBAHUS MHKPOOPTaHU3MOB U OHMOXMMHUYECKHX
OCHOB IPOIIECCOB MX METa0OIM3Ma I TOJYYCHHUS EJIEBBIX META00JIMTOB, 3HAYCHUS BIUSHUS
COCTaBa MHUTATEIBHOM Cpenbl, BHEIHUX (DaKTOPOB Ha CKOPOCTh HAKOIUICEHHUS TPOJYKTOB
MeTa0oIM3Ma U UX CBOWCTBA.

3amaun  JUCHMIUIMHBL: —  YCBOGHHME TEOPETHMYECKHMX OCHOB U IPHHILUIIOB
I[EJICHANPABICHHOTO HUCIOJb30BAHUS OMOTEXHOJIOTHYECKHX TIPOLIECCOB B  IMPOU3BOACTBE
MHUKPOOPTaHU3MOB W H3YYECHUM OMOXMMHUYECKHX OCHOB IIPOIECCOB WX METadoiaM3Ma st
MOJTyYEHUS 1IeJIEBBIX METAO0JIUTOB.

2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOI MPOrPaMMBbl

JlanHasi JOUCHMIUIMHA COTJIACHO  y4yeOHOMY IIIaHy [0 JIaHHOMY HalpaBlICHUIO
NOArOTOBKU OTHOcHUTCA K  binoky 1 «/lucuurussl (Moaysn)», DJIEKTUBHBIE AMCLUIIIMHBI
(momymu) b1.B./IB.01.02.

Jlnisi yCHemHoro OCBOCHHS JAHHOTO Kypca HEOOXOIUMBbl 0a30BbIe 3HAHHS CIETYIOLIHX
muctuminH: «boranuka», «OOmas O6uonoruss U MHKpoOHonorus», «OCHOBBI MOJEKYISPHON
OuoJoruny, « JKOJOTHUS.

OcHOBHbIE TIOHATHS U 3HAHHUE NUCUHUIUITMHBI «OCHOBBI MUKPOOHON OHOTEXHOJOTHH
HEPa3pbIBHO CBS3aHbl C OJHOBPEMEHHO H3Yy4aeMbIMU JuciuiuinHamu: «lIpombinuieHHas
ouorexnonorusi»y, «Kymnbrypa KiIeTok ©  TKaHeW», «JlekapcTBeHHBIE pacTeHHs B
OMOTEXHOJOTHMY». 3HAHUS M HABBIKH, MPHOOPETEHHBIC IPU U3YUYEHUH Kypca, HEOOXOIUMBI MpH
OCBOGHUHU AUCHUIUIHH» «Meaununckas OuorexHonorusy, «lIpombliiuieHHas OHMOTEXHOIOTHS,
«IHK  texHosmorum», i  nOpoxoxacHus  [IpoM3BOACTBEHHOM  MPAKTUKKA  HAY4YHO-
uccienoBarenbckas padbota, BeinonHeHuss BKP.

3. Ilnanupyemble pe3yabTaTbl 00y4eHHsI M0 AMCHMILJINHE, COOTHECEHHBIE C

IJIAHMPYEMBIMH Pe3yJibTATaAMH O0CBOEHHSI 00Pa30BaTEJIbHOM MPOrPaMMbI

B pesynbTare uzydeHus AUCHMILTUHBI O0Y4YaAIOUIUIICS JOMKEH YCBOUTH TPYIOBbIe (DYHKIIUU B
COOTBETCTBUU C TPO(ECCHOHATBLHBIM CTaHIAPTOM 22.004 Croeumamuct B obiactu
OMOTEXHOJOTMH TPOMYKTOB TNMTAaHUS YTBEpPXKJIEH  NpukazoM MuHucTepcTBa Tpylda U
connanbHOM 3amuThl PO ot 21 nexabps 2015 roma Ne 1046 n)

OO000IICHHEI

E);Eiizl;me Tpynossie pynkiuu (TD) BriGpannsie Tpynossie aevicteus (T/I)

(OTD)

Benenue YnpasieHue KauyeCcTBOM, BX0HOM U TEXHOJIOTUYECKHUI KOHTPOJIb

TEXHOJIOTHY | 0€30IIACHOCTBIO U KadecTBa ChIPhs, 0J1y(haOpHUKaTOB U TOTOBOM

€CKOT0 MIPOCIIEKUBAEMOCTBIO MPOAYKIMH JUJI OPTaHU3ALMHU PAMOHAJIBHOIO

npouecca MPOU3BOACTBA BEJICHUS TEXHOJOTHYECKOTO Mpolecca

MIPOU3BOJICT | OMOTEXHOIOTHUECKOM MPOM3BOJICTBA B IENSAX pa3paboTKu

Ba MPOAYKIWHU JIJISI MAILIEBOM MEPOTPUSITHI 1O MOBHITIEHHIO Y (PEKTUBHOCTH

OnoTexHon | mpoMeinuieHHOCTH D/02.6 MPOU3BOJICTBA OMOTEXHOIOTUYECKOM

OTrMYEeCKOH MPOAYKIIUH JIJI MUIIEBON TPOMBIIILIEHHOCTH

NPOIYKIUHU VY4eT CrIpbsl ¥ TOTOBOM MPOIYKIINU Ha Oaze

TS CTaHJIAPTHBIX U CEPTUPHUKAITMOHHBIX

MUIIEBOU HCTIBITAHUM MTPOU3BOJCTBA

MIPOMBIIILIE OMOTEXHOJIOTHYECKON MPOAYKIIUU AJIs

HHOCTH MHIIEBON MTPOMBIIICHHOCTH B LETSAX
o0ecreveHrss HOpMaTUBOB BBIX0J1a TOTOBOM
NPOAYKIIUA B COOTBETCTBUU C
TEXHOJOTUYECKUMHU UHCTPYKLIMSIMHU




KoHTposb TeXHOTOTHYEeCKUX TapaMeTpoB U
PEXKHUMOB TTPOU3BOJICTBA OUOTEXHOIOTUYECKOM
OPOAYKIIMHU JUISL MAIIEBON MPOMBIIIJICHHOCTH

Ha COOTBETCTBHE TPEOOBAHUSIM

TEXHOJIOTHYECKON B BKCHHyaTaHHOHHOﬁ

JOKYMCHTAllUN

BHC,Z[pCHI/IC CHUCTEM YIIpaBJICHUA Ka4YE€CTBOM,
0e30IMacHOCTBIO U IMPOCJIIC)KNUBACMOCTBIO
IMPpOU3BOJACTBA OHMOTEXHOJIOTHYECKON
OpOAYKIHU IJIA MHIIECBOM IMTPOMBIIIJICHHOCTU B
OeiIax obOecrieyeHus Tp€6OBaHHﬁ TCXHUYCCKUX
PEriIaMCHTOB K BUaM MMHUILEBOM MNpOAYKIUH

PazpaboTka meponpusTHii o

MPEAYNPEXKACHUIO U YCTPAHEHUIO IPUYHMH
Opaka MpoayKIIMH Ha OCHOBE JaHHBIX
TEXHOJIOTMYECKOI0 KOHTPOJIS KaueCTBa ChIPbS,
nonypaOprKaToOB ¥ TOTOBOM MPOIYKIINH B
IIpoLEecce MPOU3BOICTBA OMOTEXHOIOIMUECKOMN
IPOAYKIMHU JUISI MUIIEBOM MPOMBIIIIICHHOCTH

KonTpoias Hag cobmnronenneM

TEXHOJOTMYSCKON NUCIUIIINHBI B I[IeXaxX U

IIPaBUJIbHOM SKCILTyaTalluen

TEXHOJIOTUYECKOro 000py10BaHUs IO
IPOM3BOJICTBY OMOTEXHOIOTHYECKOU
IPOJYKLHH IS ITUIIEBOM IPOMBIIIIIEHHOCTH

PazpaboTka METOJOB TEXHUYECKOTO KOHTPOJIS U
UCIIBITAHUS TOTOBOM MIPOAYKIMH B IIpoLiecce
IPOU3BOICTBA OMOTEXHOIOTHYECKOM
HOPOAYKIHMH JUIs HUILEBONW NPOMBIIIJICHHOCTH

ITpouecc

W3yYCHUS

NUCHUILIINHE]

npodeccuoHaIbHbIE KOMIETEHIUI:
[IK-4 - CnocobeH oOCyIIecTBIATh TEXHOJIOIMYECKUH MpPOIecCC B COOTBETCTBUU C
pErJIaMeHTOM U HCII0JIb30BaTh COBPEMEHHbIE TEXHUUECKUE CPEJCTBA JJISI U3MEPEHHS OCHOBHBIX
napaMeTpoB OMOTEXHOJIOTHYECKUX MPOIIECCOB, CBOMCTB CHIPHS U IPOAYKIIHH;
1K -5 CniocobeH K pean3aluy U yrpaBlIeHUI0 OMOTEXHOIOTHYECKUMHU MPOLIECCaMHU.

HarpaBJieH

Ha

¢dbopMupoBanue

CIIETYFOIITIX

Kon n Kpurepuu onieHuBaHus pe3yasTaToB 00ydeHUs
HauMEHOBaHUE Kon u HU3KHH
YHUBEPCAJIbHOM HaMCEHOBaHHE (momoporoBeIii,
KOMIICTCHIINH WHJHKaTopa KOMIIETEHIINS o o
MOPOTrOBBIN 0a30BbIi .
JIOCTHOKCHHS HE MIPOJIBUHY THIH
YHHUBEpCANBHBIX | copmupoBaHa)
KOMITETCHITNH
IIK-4. Crioco6en | M-1px.4 — He moxer He B nocrarounoit | OTiandHO
OCYITIECTBIISITH [Ipumenser dhopMyTupOBaThH | JOCTATOYHO CTeNeHH MOXeT | opmynupyer
TEXHOJIOTHYCCKH | METOJBI B paMKax YETKO MOXKET (dhopMyIUpOBaTH | B paMKax
U mpotiecc B moxbopa u IIOCTaBIICHHOM ¢dbopMynupoBa | B paMKax IIOCTaBJICHHOM
COOTBETCTBUU C SKCIUTyaTaIif [IeTTN TIPOEKTa Th B paMKax IOCTaBJICHHOH TIEJTH TIPOEKTa
pPErJIaMEeHTOM U TEXHOJIOTMYECKO | COBOKYITHOCTb MIOCTaBJICHHOW | LIEJIM MPOEKTa COBOKYIHOCTb
HCII0JIb30BaTh ro B3aUMOCBSI3aHH | L€ MPOEKTa | COBOKYIIHOCTh B3aMMOCBS3aH
COBpPEMCHHBIC obopynoBaHuUs BIX 3a7ad4, COBOKYITHOCTh | B3aMIMOCBSI3aHH | HBIX 3a7ad,
TEXHUYECKHE pu oOecreuynBaroll | B3aMMOCBS3aH | BbIX 3aja4, obecneuyuBaro




CpeAcTBa s MPOM3BOJCTBE ux ee HBIX 3a1ad4, obecrieynBaron] | MUX €e
U3MEepEeHUst OouorexHosiorud | goctikeHue. He | obecrieunBaro | ux ee JOCTHKEHHUE.
OCHOBHBIX eCKoH MOKET IIUX ee JOCTHKEHHE. YeTko MOKET
napameTpoB MPOAYKINH OTIPENIEIIATh noctikenune. | JlocraTouHo OTIPENIENIATh
OuoTexHosIoruyue 0KU/1aeMble He YETKO MOXKET OKU/1aeMble
CKHUX IIPOLIECCOB, pe3yiabTaThl JOCTaTOYHO OIpeeNnaTh Pe3yIbTaThl
CBOWCTB CBHIPBS H peueHus YEeTKO MOXKET | OKHMJaeMble peleHus
MPOAYKIIH BBIJICIIEHHBIX OTIpeNIeNATh pe3yabTaThl BBIJICJICHHBIX
3ajady. O’KUAaeMble peLeHus 3ajay.
pe3yabTaThl BBIJICJIEHHBIX
pereHus 3ajad.
BBIJICJIEHHBIX
3agad.
N-2nx.4 — He moxer Henocrarouno | [Joctatouno Ycnenino
[IpoBogut MPOEKTHPOBATh | YETKO MOXKET | XOPOLIO MOXKET | MOXKET
ONITUMU3ALIUIO pelieHue IIPOEKTHPOBAT | MPOEKTUPOBATH | MPOEKTHPOBAT
TEXHOJIOTHYECK KOHKPETHOH b pelIeHue pereHue b pelleHNe
UX IPOLECCOB | 3aa4u IIPOEKTA, | KOHKPETHOU KOHKPETHOHN KOHKPETHOHI
MIPOM3BOJCTBA BbIOUpas 3a71auu 3aJauy IPOEKTa, | 3a4a4u
OMOTEXHOJIOTHY | ONTHMAJIBHBIA | IPOEKTA, BbIOMpas MIPOCKTAa,
ecKoit crnocob ee BBIOMpAast ONTUMAJbHBIN BHIOUpAast
MPOAYKLMH Ha peleHus, ONTUMAJIBHBIN | c11ocob ee ONITUMAJIbHBIN
Oaze WCXOS U3 crocob ee pelieHus, crocob ee
CTaHJapTHBIX JNEHCTBYIOIMX | PEIICHHS, UCXOJIS U3 pelIeHus,
MaKeTOB MIPaBOBBIX UCXOJIS U3 JNEHCTBYIOMMX | UCXOJS U3
MIPUKIIAIHBIX HOPM U JIEHCTBYIOIMX | MPaBOBBIX JIEeHCTBYIOIINX
IporpaMm UMCIOIUXCSL | TMPaBOBBIX HOPM H NPaBOBBIX
pecypcoB u HOPM H UMEIOIIIUXCS HOPM U
OTPaHUYCHUH. | UMEIOIIUXCS pecypcoB u HMEIOIINXCS
pecypcoB u OrpaHUYEHUH. pecypcoB u
OTpaHUYECHUM. OTPaHUYCHUM.
IIK-5 Cnocoben k | U-1pxs — He mpumensier He B nocrarounoii | CBobOoaHO
peanuzanyu u [Ipumensier CTIIOCO0BI JOCTaTOYHO CTETeH! NpUMEHSET
YIIPaBIIEHHUIO CIOCOOBI OpraHH3alnn MPUMEHSET MPUMEHSET CHOCOOBI
OMOTEXHOJIOTHYEC | OpTraHH3aluH MIPOM3BOJICTBA 1 | CIIOCOOBI CrocoOBbI OpraHu3aluu
KUMH Mpou3BoACTBa U | 3 (heKTUBHON OpraHu3alliyd | OpraHU3aLuH NPOMU3BOJICTBA
MpoLeccaMu 3¢ deKTUBHOM paboThI MPOM3BOJCTBA | MPOU3BOJACTBA U | U
paboTsI TPYAOBOTO u 3 PEKTHBHOM 3¢ deKTHUBHOI
TPYJIOBOTO KOoJUleKTHBa Ha | 3 (eKTUBHON | paboThI paboTs
KOJIJICKTHBA HA | OCHOBE paboThI TPYAOBOTO TPYZLOBOTO
OCHOBE COBpPEMEHHBIX TPY/ZOBOTO KOJIJICKTHBA HA | KOJUICKTHBA Ha
COBpPEMEHHBIX METO/IOB KOJIJICKTHBA Ha | OCHOBE OCHOBE
METOIOB yIpaBlICHUS OCHOBE COBPEMEHHBIX COBPEMEHHBIX
yIpaBJICHUS OMOTEXHOJIOTHY | COBPEMEHHBIX | METOJIOB METO/IOB
OMOTEXHOJIOTHY | €CKOTO METO/IOB yIpaBJICHUsI yIpaBIICHUS
€CKOTo mpoiecca yIpaBJICHUs OMOTEXHOJIOTHY | OMOTEXHOJIOTH
npoiecca OMOTEXHOJIOTH | €CKOTOo YECKOIo
YeCKOTro nporecca npolecca
nporecca
B pezynbmame oceoenus oucyuniunvl 06yyaroweiics 00axcen.
3HaTh:

- OCHOBHBIE TCPMHUHBI U TIOHITHS OCHOB MUKPOOHOI OMOTEXHOJIOTHH;
-TeXHUKY 0€30MacHOCTH paboTHI B JIaDOPATOPUH MUKPOOHOTIOTHH;
- 3HaTh MOP(}OIOTHIO, PU3UOJIOTHIO, TEHETHKY, SKOJIOTHIO OCHOBHBIX TPYIIIT MUKPOOOB;
- OCOOCHHOCTH CHHTE3a M B3aWMHBIX MPEBPALICHUI YIIEBOAOB, OEIKOB M JKHUPOB B




MUKpPOOHBIX KieTkax. CHHTE3 JpYrux BemeCTB: (PEepMEHTOB, BUTAMHUHOB, THOOEpPEIINHOB,
TOKCHHOB, aHTHOMOTHKOB, aJTKAJIOU]IOB.

- OCHOBHBIE OMOOOBEKTHI, METOIBI PAOOTHI C HUMH

- IPOIIECChI, TPOTEKAIOIIUE MPH KYJIbTUBUPOBAHHH MUKPOOPTaHU3MOB

- OCHOBHBIE TIPUHITUITBI OPraHU3aIUU OMOTEXHOJIOTUYECKOTO MPOU3BOJICTBA

ymembo:

- yHOpaBJsATh OMOTEXHOJIOTMYECKUMU IPOLIECCaMH;

- HCHOJIb30BAaTh IOJYYCHHBIE TEOPETHUYECKHUE 3HAHUSA B HCCICIOBAHUSAX, CBS3AHHBIX C
OMOTEXHOJIOTHEeH MUKPOOPTaHU3MOB

- - pa3pabarhIBaTh CXEMbI KYJIbTHBUPOBAHUS MPOAYIIECHTOB MUKPOOHBIX METAOOIHTOB

- ocBaMBaTb U TPUMEHATH B paboTe METOAMKU HCCIeIOBAaHUS OHMOTEXHOJIOTUU
MHUKPOOPTaHU3MOB;

- paborarhb ¢ JUTEpaTypol WU HMHMOPMAIMOHHBIMH CHCTEMaMH C IIEJIbIO MOJYYCHHS
uH(pOpMAIIMK, CUCTEeMAaTU3UPOBATh U 0000mAaTh WH(POPMAIUIO 0 HCIIOIH30BAHUIO PECypCOB
NPEANPUATHS,

- enademow:

- IJIAHUPOBAHUEM OKCIIEPUMEHTa, OO0pabOTKOW ¥  MPEIOCTABIICHUS TOTYYCHHBIX
pe3ynbTaTOB

- HaBBIKAMH padOTHI B Ta0OPATOpHH MUKPOOHON OMOTEXHOJIOTHH;

- HaBBIKAMH CTATUCTHYECKONW OOpaOOTKH, MOTYYEHHBIX IKCIEPUMEHTAJIbHBIX JIaHHBIX,
TEPMHHOJIOTUEH

- OCHOBHBIMH OHMOTEXHOJOTMUYECKUMU METOAAMH MPHU CO3/JaHUU MHUKPOOPTaHHU3MOB C
[IEHHBIMU TTPU3HAKAMHU.

3.1. MaTpuna cooTHeCceHHsI TeM/Pa31e/ioB Y4eOHOH TUCHMILTHHBI (MOIYJIS1) U
(GopMupyembIX B HUX NPO(eCCHOHATBHBIX KOMITETEeHIIH

Temer, Komnerenimn o0111IEE

Pa3CIIbl KOJTMYECTBO

JUCITHILTHHEL KOMITETEHITU A
I[K-4 [IK-5

Paznen 1 OcHOBBI MUKPOOHOIOTUYECKOM + + 9

OMOTEXHOJIOTUU

Paznen 2. O6mre 3akOHOMEPHOCTH JKU3HEACATEIIHHOCTH + + 9

MUKPOOPTaHU3MOB

Paznen 3. OcHoBBI MHUKpPOOHOJIOTMYECKOTO| + + 5

MPOU3BOJICTBA

4. CTpyKTYypAa U COAepKAHUE IUCIHUIIHHBI (MOLYJIA)
OO0mas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUIL 72 aKkaj. Jaca.

4.1 - O0beM JUCHMILIMHBI U BUbI Y4e0HOH PadoThI

Bcero akan. yacos
. 110 3a049HOU
. 10 O4YHOM popme
Bun 3anstuit dbopme
o0y4deHus
oOyueHus
8 cemectp
3 Kypc
OO0w1ast TpPyA0€MKOCTh TUCIUIITUHBI 72 72




KonrtaktHas paboTta 00y4aronuxcs ¢ mpernoiaBaTeseM. 36 8
AyauTOpHBIC 3aHATHSI, U3 HUX 36 8
JIEKIIUHI 12 4
IIPAKTUYECKUE 3aHSTUS 24 4
CamocrosTenpHas paboTa, B T.4U. 36 60
npopaboTka y4eOHOro wmarepuana IO JUCIUIUINHE
(KOHCIIEKTOB JICKIIUH, YYeOHUKOB, MAaTEPHAIIOB CETEBBIX 16 18
pecypcoB)
MOATOTOBKA K MPAKTUYECKUM 3aHATUSIM 8 8
BBINOJIHEHUE WHANBUYATbHBIX 3aJJaHUN 6 20
MOArOTOBKA K  chadye  MOAyds  (BBIIOJIHEHUE 5 14
TPEHUPOBOYHBIX TECTOB)
Kontposns 4
Bun utoroBoro KOHTpOIIs 3a4yeT 3a4eT
4.2. Jlekuuun
Ne | Paznen nucuuminHel (MOJyJis), TEMBI JIEKLIMH U Oo6wbeM B akaj. yacax | @opmupyembie
UX COAepKaHHE KOMIIETEHIINH
ouHas Bao4Has
dopma  |[popma
oOyueHus |00ydeHus
Pa3nesa 1 OcHOBBI MUKPOOHOI0THYECKOM
OMOTEeXHOJIOTHH
1 | OcHOBBI MHUKPOOHOW OMOTEXHOJOTHU. DTaIbl 2 1 [1K-4; TIK-5
pa3BUTHSL, 33]]a9U M IEPCIIEKTUBBI.
Pa3gen 2. O01ume 3aKOHOMEPHOCTH
JKH3HeIesITeJIbHOCTH MUKPOOPTraHU3MOB
2 | O0mass  xapakTepUCTHKAa  MHUKPOOPIaHU3MOB. 4 1 ITK-4; TIK-5
Mopdomoruueckue 0COOEHHOCTH. O6men
BEIIECTB U MUTaHHE MUKPOOPTraHW3MOB. BrusHue
BHEIIHEH cpeapl. PU3MYeCKHe, XHUMUYECKHE U
Ouosnormueckre  (akTOpel  BIUSIOIIUE.  HaA
KHU3HENIESATEILHOCTh MUKPOOPTaHU3MOB.
Paznen 3. OcHOBBI MHMKPOOHOJIOTHMYECKOIO
NMPON3BOJCTBA
3 | TumnoBas TEXHOJIOTHIeCKast cxema 2 1 IIK-4; TIIK-5
MHUKPOOHOJIOTHYECKOTO MPOU3BOICTBA
4 | MuxpoOnoJIOTHYECKre MPOU3BOJICTBA, 4 1 I1K-4; IIK-5
OCHOBaHHbIE = HAa  MOJIYYEHHMH  MHKPOOHOMU
OHOMAacCCHI.
Uroro: 12 4
4.3. IlpakTHyeckue 3aHATUSA
O6nem B dopmupyem
No HaumenoBanwue 3aHsTHs akaj.Jacax 13(S
pas3z KOMITCTCHITHH
ena ouHas 3a049Hast
bopma  |bopma




00ydeHu |00ydeH
51 ust
3 | MeToabl cTeprIn3aliy MATATEIbHBIX CPEe MOCYIbI, 4 0,5 I1K-4; T1IK-5
WHCTPYMEHTOB U PACTUTEIILHOTO MaTepuaia
3 HM3ydyeHue TEXHOJOTUHM TPUTOTOBJICHUS JKUIKHX, 4 0,5 I1K-4; T1IK-5
ArapU3MUPOBAHHBIX M CHITYYHX CPEIl
3 | IloBepxHOCTHOE H TJIYOMHHOE KYJIBTHBHPOBAHHUE 4 1 [1K-4; IIK-5
MHUKPOOPTaHU3MOB
3 | Omenka J>KHM3HECHOCOOHBIX KJIETOK JAPOXOKEH B 1 I1K-4; T1IK-5
CpaBHCHHUH c KOJINYECTBOM MMOCTOPOHHEH 4
MHUKPO]IOPHI
3 | KynpTuBupoOBaHUE APOXKIKEH B a9POOHBIX YCIOBUIX 4 0,5 [1K-4; TIK-5
3 | KynpTHBHpOBaHHE  JpoXoKeH B aHadpPOOHBIX 4 0,5 [1K-4; TIK-5
YCIIOBUSAX
Htoro 24 4

IlepeyeHb MeTOANYECKHUX YKA3AHUH 10 OCBOCHUIO M CHMILINHBI:
1. XoBanosa E.B., TutoBa JI.B Meroanueckue peKOMEHAAIMHU IO BBIMOJHEHUIO KOHTPOIBHBIX
pabot o aucuumuinHe «OCHOBBI MUKPOOHON OMOTEXHOJIOTHH» 10 HAMPABICHUIO ITOJTOTOBKH
19.03.01. buotexHonorus - Mudypunck, 2024.

4.4 JlaGopaTopHbie padoThbI He MPEeAyCMOTPEHBbI

4.5. CamocrosiTesibHas padoTa 00y4arIerocs

Pa3nen Bun CP O0BeM B akaj. yacax
JICITUTUTAHBI OYHast 3a04Has
dbopma dopma
o0ydeHus | oOyudeHus
Pazgenl npopaboTka y4eOHOro marepuaia I0 JUCHUILINHE 6 4
(KOHCTIEKTOB  JIEKIHMH, Y4eOHHUKOB, MAaTepUaOB
CETEBBIX PECYPCOB)
MOJITOTOBKA K MPAKTHYECKUM 3aHSITUSM, 2 2
KOHTPOJILHBIM paboTaM, KOJUIOKBUYMaM
BBHITMIOJTHEHNE WHANBUAYAIbHBIX 33JJaHUM, HAITMCAHHE 2 8
pedepara
MOJITOTOBKA K CJJaue MOJYJIsl, U'TOTOBOMY KOHTPOITIO 2 4
Paznen 2 npopaboTka y4eOHOro maTepuaia IO TUCHUTLINHE 6 4
(KOHCTIEKTOB  JIGKIHMH, Y4eOHHUKOB, MAaTepUaIOB
CETEBBIX PECYPCOB)
MOJITOTOBKA K MPAKTHYECKUM 3aHATUAM, 2 2
KOHTPOJILHBIM paboTaM, KOJUIOKBUYMaM
BBITIOJTHECHUE WHAVNBUIYAIBHBIX 33JJaHUH, HAITUCAHWE 2 8
pedepara
MOJITOTOBKA K CJIa4e MOJIYJISI, UTOTOBOMY KOHTPOJTIO 2 6
Pazgen 3 npopaboTka y4yeOHOro Marepuaia Mo AUCHIHUILIINHE 4 10
(KOHCTIEKTOB  JIEKIMM, y4eOHHUKOB, MaTepUajoB
CETEBBIX PECYPCOB)
MOJTrOTOBKA K MPAKTUYECKUM 3aHATHUSIM, 4 4
KOHTPOJIBHBIM pab0TaM, KOJIJIOKBUyMaM
BBITIOJTHEHUE WHAWNBUAYAIBHBIX 33JJaHUH, HAITHCAHHE 2 4
pedepara




\ MOATOTOBKA K CJ1ay€ MOJIYJIsI, HMTOTOBOMY KOHTPOJTIO 2 4

Uroro 36 60

HepequL METOJHYCCKHUX YKaSaHHfI 10 CaMOCTOATCIIBHOMY OCBOCHUIO TUCIHUIIJIMHBI:

1. XosanoBa E.B., TutoBa JI.B Metonuueckoe ykazaHue JJisi BBIIIOJHEHUS] KOHTPOJIbHBIX
pabotr mo gucruiuimHe «OCHOBBI MHKPOOHOH OHMOTEXHOJOTHM» IO  HAIlpaBJICHHUIO
noarotoBku 19.03.01. buorexnonorus - Muuypunck, 2024.

4.6. BolnmosiHeHHEe KOHTPOJIbHOI padoThl 00y4al0IMMHUCS 3209HO (OpMBI

Baxnolt Qopmoil camocTosTeNbHOW paboThl OOydaroulerocs sBISETCS HalUCaHUE
NUCHMEHHBIX paboT, B TOM YKCIIe KOHTPOJIBHOM pabOThI 10 TaHHON JUCIHILIHHE.

Ienn BbINOTHEHUS PAOOTHI:

— CHCTEMaTH3alus, 3aKpeIUIeHHE M YIriyOleHHEe TEOPEeTHYECKUX 3HAaHUH M yMEHHH
MMPUMCHATH UX IJIA pCHICHUA KOHKPCTHBIX IMMPAKTHUYCCKUX 3ada4,

— pa3BUTHE HaBBIKOB CaMOCTOATEIBbHOM Hay4HOH paboThl (IJIaHUPOBAaHUE U IIPOBEACHUE
UCCIIeIOBaHMs, paboTa ¢ HaydyHOW M CIIPABOYHOM JIMTEpaTypoil, HOPMAaTUBHBIMU MPAaBOBBIMHU
aKTaMM, HWHTEepIpeTanus I[OJIyYeHHBIX pe3yJbTaToB, HX IPaBUIbHOE U3JOXKEHHE U
odopmiieHue).

Pabora nomkHa OTBeYaTh CIEAYIOIUM TPEOOBaAHUSIM:

— CaMOCTOSITEIIbHOCTh UCCIIEJOBAHUS;

— (opMHpOBaHHWE ABTOPCKOW MO3UIUM 10 OCHOBHBIM TEOPETUYCCKUMH IPOOIEMHBIM
BOIIpOCaM;

— aHaJM3 HAYYHOU M y4eOHOW JIUTEPaTypHl IO TEME HCCICIOBAHNUS;

— CBSI3b IIPEIMETa MCCIIEOBAHMSI C aKTyalbHbIMU NpOOJIEMaMH COBPEMEHHOM HayKU U
HPaKTUKU;

— JIOTUYHOCTb U3JI0KEHHUS, apTyMEHTUPOBAHHOCTb BHIBOJIOB U 00OOLICHMI;

— HAYYHO-TIPAKTHYECKAasi aKTyaJIbHOCTh pabOTHI.

3aaHusa B KOHTPOJIbHOW paboTe HampaBiIeHbl Ha 3aKpeIuieHHue TEeOPETUYECKUX 3HaHUi
oOyuaromerocss Mo JAUCLUILIMHE peryisinus MertaboimuszMa kieTkd. KoHTposnbHas paborta
BKIIOUaeT 4 TEeOpeTHYeCKUX Bompoca. Beibop BapuaHTa omnpeaensercss MOcAeqHER U
npennocaeaHei nudpamu mudpa 3a4eTHON KHIKKH.

[Tepeuenb BonpocoB U TpeOOBaHMS K BBIIOIHEHHIO KOHTPOJIbHONW paboThl paccMOTPEHbI
B MCTOANYCCKUX YKA3aHUAX IJId BBIIIOJIHCHUSA KOHTpOJ’II:HOﬁ pa6OTBI.

4.7. Conep:kaHue pa3iejioB JUCHUILIMHBI

Pa3nes 1 OcHOBBI MUKPOOHMOJIOTHYECKOI OMOTEXHOJIOTHH

Oranbl pa3BUTHS, 337a4d U MEPCHIEKTUBBl MUKPOOHON OMOTEXHOJIOTHH.

CBoiicTBa MHUKpPOOPraHU3MOB, OOYCJIaBIMBAIOIINE WX HCIOJIB30BAaHHE B MPAKTUYECKOH
NEeSATeNIbHOCTH  4YenoBeka.  Vcropus ~ pa3BUTHS ~ IPOMBILUIEHHOM  MHUKpPOOHOJIOTHH.
MHUKpOOpPraHu3MBbl, HCIOIb3yeMble B MHKPOOMOJIIOTMYECKOH MPOMBIIUIEHHOCTH. OCHOBHBIE
OTpaciii  MHUKPOOHMOJOTHYECKONW IPOMBIIIEHHOCTH, YIpPaBiIe€HHUE OHOTEXHOJIOIMUYECKUMU
IIPOLECCAMH.

Hcnonb3oBanue MUKPOOHOJIOTUYECKUX  TPOIIECCOB B IpYTHUX OTpaciiax
IIPOMBINIIEHHOCTH. VMCnoap30BaHNE MUKPOOPTaHMU3MOB /Il KIIOHUPOBAHUS JYKapUOTHYECKHX
reHoB. HoBble HampaBieHHsT B  COBPEMEHHOH NPOMBIIIJIEHHOW MHUKPOOHWONIOTMH U
6uotexHonornu. HoBele Buabl chipbs. IlpuMeHeHHME CMEIIaHHBIX KYJIbTYpP, TEPMOQMIBHBIX
MUKpPOOPTraHW3MOB, HMMOOWJIN30BAHHBIX KJETOK. [lolyueHne BBICOKOAKTUBHBIX IIITaMMOB
MHUKPOOpPraHu3MoB. Vcrnonbp30BaHne METOI0B OMOMH)KEHEPUH.

Paszpnen 2. O01mme 3aKOHOMEPHOCTH KU3HEAEATEIbHOCTH MUKPOOPraHU3MOB

OOmiast xapakTepucTUKa MUKpOOpraHuzMoB. Mopdonoruueckue ocoOeHHOCTH: (opma,



pasMephl, CTpPOCHHME KIETOK, XWUMHYecKkud coctaB. OOMeH BeleCTB U  IUTaHUE
MHUKPOOPIraHU3MOB. BiMsHue BHEUIHEHW cpeabl Ha JKU3HEAEATEIbHOCTh MHUKPOOPTraHM3MOB.
dusznueckue, XUMUYECKHe U OnoIorndeckue pakTopsbl.

Pa3znes 3. OcHOBbI MUKPOOHOJIOTHYECKOT0 IIPOU3BO/ICTBA

KynbTypsl ~ MuUKpoOpraHu3moB-lipogyLeHToB.  IlpuHuunel  mogbopa  KynbTyp
MHUKPOOPIaHU3MOB  JUIsl  Pa3iMuYHBIX  Opou3BOACTB. CrnocoObl  yCHJIEHHMS  aKTUBHOCTH
IPOMBIIUIEHHBIX IITAMMOB. METO/ bl XpaHEHUs IPOMBILUIEHHBIX ITAMMOB.

ITuTarenbHble cpenbl 11 KyJIbTUBUPOBaHHUS MUKpOOpraHu3mMoB. CocTaB NMUTATEIbHbBIX
cpex.

Metoabl  KyJAbTMBUPOBAHUS ~ MHKPOOpPraHu3MoB. IIoBepXHOCTHBINH,  TJIyOMHHBIH,
NEPUOINYECKUN, HENIPEPHIBHBIA. Y CIOBUS HENPEPHIBHOTO KYJIbTUBHpOBaHUS. Kiaccudukarms
CHCTEM HENpEepbIBHOIO KYJIbTUBHpOBaHUS. KoIuM4ecTBEHHblE XapaKTEPUCTUKH pocTa U
NpOAYKTUBHOCTH. CKOpPOCTh pocTa. DKOHOMHYECKUI KOX(PQHUIMEHT HIM BbIXOJ OHOMACCHI.
Mertabonuueckuii ko3¢ ¢unueHt. 3aTpaThl Ha MOAJAEpKaHHE MKU3HU 0e3 pa3sMHOXKEHUS.
CyOctpaTHas KOHCTaHTa WJIM KOHCTaHTa HachimeHus. KoHcTaHTa WHTHOMpPOBaHUS.
VnpasiseMoe KylbTUBUPOBAaHHE MHUKPOOpPraHu3MoB. Perymsumsa merabonusma. Perymsuus c
MOMOIIBIO POCT-TUMUTHPYIOIIUX U POCT-UHTHOUPYIOMINX (PaKTOPOB CPEIbI.

TunoBas TexHosornyeckas cxema MUKpOOUOJIOTrHYECKOr0 IPOU3BOJICTRA.

Cragus mosiyueHus: moceBHoro marepuana. [lodydeHue NmOCeBHOro Marepuaia B IEXe
qucTOW KyabTypbl.CTagusi NMPUrOTOBJICHHUSI NUTATENbHBIX cpel. Chblppe Ui NPUTOTOBIECHUS
OUTATENbHBIX cpel. VcToynumku yriepoaa, as3orta, ¢ocdopa, MakKpo- M MHKPOIIEMEHTOB.
BcnomoratensHble MaTepraibl. TeXHOIOTMs IPUTOTOBICHUS MUTATENbHBIX CPEI.

Craaus OYMCTKHU U CTEPUIIM3ALIMN BO3yXa.

Cragusa ¢depmentanmuu. TexHomoruueckue OCOOEHHOCTH Iporecca (hepMEeHTalUU.
Konctpykuun  ¢gepmentatopoB. Aspauus u  nepeMemuBaHue. [leHooOpasoBanue U
HEHOT allleHHUE.

Cragus KOHLEHTPUPOBAHUS U OTIENEHHUS OMOMACCHl OT KYJNbTYPAJbHOM JKHUIKOCTH.
dnopupoBaHue, cerapupoBaHue, TepMooOpaboTKa U yrapuBaHue, pUIbTpoBaHUE.

Cragus BblAENEHUS LIEJEBBIX MPOIYKTOB MHUKpoOMoOsorHyeckoro cuuresa. [lomyuenue
BHEKJIETOUHBIX M BHYTPHUKJIETOYHBIX OYMIIEHHBIX MPOJIYKTOB. BplJeleHne >XU3HECIOCOOHBIX
MUKpoopranusmoB. CyOnumanuonHas cymka. CTaaus OYUCTKM CTOYHBIX BOJ U Ta30BbIX
BbIOpocoB. O00pyI0BaHNE MUKPOOHOIOTHYECKUX TTPOU3BOICTB.

MukpoOuoJIOTHYECKHe TPOU3BOJICTBA, OCHOBAaHHBIE HA TOJAYYEHUH MUKPOOHOM
Oromacchl.

Ilpouzeoocmeo kopmoswix Oenkosvix npodykmos. TeopeTuueckue U NPaKTHUYECKUE
OCHOBBI MMKPOOMOJIOTHUECKOT0 TMOJy4YeHHs OenKOBBIX NpoaykToB. I[IpoGnema "GemaxoBoro
nepunuTta" U crnocoObl €ro JUKBUIAIMM (TIOMCKU NEPCHEKTUBHBIX KyinbTyp). CoaepikaHue u
cocTaB 0eNKOB, aMHHOKUCIIOT U HYKJIEMHOBBIX KHCIOT B MUKpPOOHOH Onomacce. JIpoxku Kak
MCTOYHUK TMOJIydeHUsl OENKOBbIX MNPOAyKTOB. OcHoOBHbIE Aposxokeid. [lodmydeHne KOpMOBBIX
JPOKeH Ha pa3IMuHOM ChIpbe (Menacca, IeJUTI0I030C0 IepKalliue cyOoCcTpaThl, yriieBOIOPOIHOE
ChIpbE, 3TAHOJ, MeTaHoJ, MeTaH). [lonmydyeHne KOPMOBBIX OENKOBBIX IMPOJYKTOB Ha OCHOBE
LEJUTI0JIO30pa3pyIIAOIIMX MULENIUANBHBIX TpuboB U OakTtepuil. IlepcrekTHBBI MoOMydeHUs
OakTepuaabHON OMOMaCCHI.

Teopemuueckue u  NpaKmMuyeckue  OCHOBbL — MUKPOOUONIOSUHECKO2O — NOLYYEHUs.
baxmepuanvhblx  y0oopenuti. MUKpoOHBIE 3emiieyJo0OpuUTeNbHBIE mpenapaTel. HwuTparuh.
dusnonornyeckre 0COOEHHOCTH KITyOEHBKOBBIX OaKTepUil M X B3aMMOOTHOIIEHHUsI ¢ 6000BBIMU
pacteHusiMu. A3otobOaktepuH. Duszmonormueckue 0coOeHHOCTH a3zorobakTepa. CrmocoObl
NPUTOTOBIICHUS WM TpPUMEHEHHs 3eMJIeyAoOpuTenbHbIX mpenapatoB. Pochobdakrepun. Ponb
OakTepHaIbHBIX YA0OPEHHI B MOBBILIEHUN YPOXKasi CEIbCKOXO035ICTBEHHBIX KYIbTYD.

baxmepuanvuvie cpedocmea  3awumer  pacmenuil. IIpenmyiectBa  GaKkTepUanbHbBIX
CPEICTB  3aIllMTHl pacTEeHUl TMepea  XUMHUYECKHMH. OHTOMONATOreHHBbIE  IMpernaparbl
0aKTepHaIbHOr0, TPUOHOTO M BUPYCHOTO HPOHCXOXAeHUs. IIpoayleHThl SHTOMONATOT€HHBIX




npenaparoB, ux ¢usznonorndyeckue ocodeHHoctu. [lopaxaromiee AeHCTBHE YHTOMOIIATOTCHHBIX
IpenapaToB: NPOHUKHOBEHHE, Pa3MHOXKEHHE B Telie HACEKOMBIX, OOpa30BaHHE TOKCHHOB.
Jenapobanmiig, S3HTO0aKTepuH, OuTokcubanmuinH, 6oBepun. [Ipurorosnenue. [Ipumenenue.
Bupycusie npena-patsl. KynpTrBupoBaHHe BUPYCOB [UIsl IPUTOTOBIICHUS npenaparoB. CriocoObl

IMPUMCHCHUA.

Hcnonvzosanue muxpoopeanusmos npu nonyuenuu monaug. Ilodydenne Ouorasa.
MeraHooOpasytomnie Oakrtepun. (OCHOBHBIE CBOMCTBAa. TEXHOJIOTHS TIONyYEHHUS METaHa.
[Monyuenue couptoB. [Ipoayrientsl. Coipbe. [TomydueHne MOIEKYISIPHOTO BOJOPOAA C MTOMOIIBIO

xemMoTpooB u GoToTPOodOB.

5. O6pa3oBare/ibHbIE TEXHOJIOTHU

Buj yueOHoi1 padoThl

Oo0pa3oBaresibHbIE TEXHOJIOTHHI

Jlexknuu

ONEeKTPOHHBIE MaTEPHUAIIBI, UCIIOJIb30BAHUE
MYJIbTUMEAUNHBIX CPENCTB, pa31aTOYHbIA MaTepual

[IpakTrueckue 3aHATHS

OO6cyxaeHre 1 aHaau3 MPeAJIOKEHHBIX BOITPOCOB UX
ayJMTOPHBIX 3aHITUSX, UHAUBUIYAIbHBIC JOKIIAIbI,
TECTUPOBAHUE

CamocrosTenbHbIe PadOThI

HCCICOOBAHUA HA 3aHATHUAX

3aHII/ITa " ONPE3CHTALMA PE3YJIbTATOB CAMOCTOATCIIBHOI'O

6. ®oH/ OLICHOYHBIX CPEICTB AUCHUILIMHBI (MOXYJIA)
6.1. ITacniopT GoHIA OLIEHOYHBIX CPEACTB MO AUCUUILTHHE «OCHOBBI MUKPOOHOI

OMOTEXHOJIOTHS»
O11IeHOYHOE CPEACTBO
Ne Kontpomnupyemsie pa3nensl (TEMbI) Kon .
n/n x KOHTPOJIUPYEMOI KOJI-
JMCIUATUTHHBI HAaMMCHOBAHHE
KOMIIETCH. BO
1 | Pazgen 1. Ocnossl | IIK-4; TIK-5 TecToBhIe 3aMaHus 25
MHUKPOOHOIOTHYECKON Pegepar 3
OMOTEXHOJIOTHHI Bonpocer yist 3aueta 19
2 | Pazgen 2. O6mue 3akonomepnoctu | [TK-4; I1K-5 TecToBble 3anaHus 55
KU3ZHEICATSIIBHOCTH Pedepar 3
MHUKPOOPTaHU3MOB Bonpoce! s 3aueta 9
3 | Paznen 3. Ocnossl | IIK-4; TIK-5 TecToBEIC 3a1aHUS 20
MHUKPOOHOJIIOTHYECKOTO Pegepar 4
IPOM3BOJICTBA Bomnpocs! s 3adera 7

6.2. Ilepeyenb BONPOCOB /17151 3a4eTa
1. Hosrle HaIlpaBJICHHUS B COBpeMeHHOP’I HpOMBIIHHCHHOﬁ MI/IKpO6I/IOJ'IOFI/II/I 1 OHMOTEXHOJIOTHH.

(TTK-4; ITK-5)
2. OcHOBHBIE oTpaciu

5)

MHUKPOOHOIOTHYECKOM MIPOMBIIUIEHHOCTH. VYnpasnenue
OMOTEXHOJOTHUYSCKUMH MIPOIIECCaMH ¢ TTOMOIILI0 MUKpoopranu3mos ([TK-4; ITK-5)
3. TpuHnuUne! MoAO00pa KYJIbTYP MUKPOOPTAaHU3MOB IS pa3inyHbiX npousBoacts. ([TK-4; TTK-

4. TlonydeHue BBICOKOAKTHBHBIX ITaMMOB Mukpoopranu3moB. (ITK-4; I1K-5)
5. OcHoBHbIe TpeOOBaHUsI, IpeAbsBIseMbIe K poayieHTaM. (ITK-4; TTIK-5)

6. Merozap! XxpaHeHHUs POMBIIUIEHHBIX mTaMMoB. ([TK-4; TTK-5)

7. Mertonbl KyJIbTUBUPOBAHUS MUKPOOPraHu3MOB. CTausl MOIy4eHHs IOCEBHOTO MaTepHara.

(ITK-4; TIK-5)

10




8. Csipbe aist mpuroToBieHus nuratenbHbIx cpen. ([1IK-4; TIK-5)

9. . KonuuecTBeHHBIE XapaKTEPUCTHKU POCTa U MPOAYKTHUBHOCTU NPU KyJIbTHUBUPOBAHUU.
CkopocTtb pocta. Beixon 6uomaccsr. (ITK-4; TTK-5)

10. Texuonoruueckue ocobennoctu npouecca pepmenrarun. (ITK-4; TTK-5)

11. Aspanus u nepememuBanue B npouecce pepmenranuu. ([1K-4; TTK-5)

12. TlenoobOpa3oBaHue U neHoraieHue B mporecce pepmenraruu. ([TK-4; ITK-5)

13. Ynpagrisemoe KyibTHBHpOBaHHE MUKpoopranu3moB. (I[1K-4; T1K-5)

14. Knaccudukaius cucteM HenpepbiBHOTO KyabTuBupoBanus. (ITK-4; TTK-5)

15. O6GopynoBanue mukpoOHonornueckux nmpousBoiacts. (I1K-4; TTK-5)

16. Brigenenwe xu3HectocoOHbIX MuKpoopranusmoB. (ITK-4; TTK-5)

17. Craaus KOHIICHTPUPOBAHUS M OTJACICHUS OMOMAacChl OT KyJbTypaibHO# sxuakoctu. ([TK-4;
[1K-5)

18. Craaust OYMCTKH CTOYHBIX BOJ U ra3oBbiX BeIOpocoB. (ITK-4; TTK-5)

19. TIpou3BoaCcTBO KOPMOBBIX O€aKOBBIX MPoaAyKToB. (ITK-4; TTK-5)

20. BuocunTe3 amuHOKHUCIOT (Ha npuMepe im3uHa). [Ipoayuentsl. Ceipbe u cpens. (ITK-4; TTK-
5)

21. TlpousBonacTBO MUMHUIOB. [IpoayneHTsl, ChIpbe, cpenbl. [IpoMBIIUIEHHOE HCIOIB30BAHMUE.
(ITK-4; TIK-5)

22. CnuproBoe Opoxenue. XumusM. Perymsius. Dddekr [Macrepa. (ITK-4; TTK-5)

23. IIpousBonctBo »THIIOBOrO cnupta. Ceipwe, cpensl. Jpoxoku. CrocoObl KyIbTUBUPOBAHUS.
(ITIK-4; ITK-5)

24. Jlpoxoku B muBoBapenuu. [IpousBoactso nmuBa. Bpeaurenu npoussoactea. (ITK-4; TTK-5)
25. Monounokucioe Opoxkenue. [Ipom3BoacTBa, OCHOBaHHBIE Ha JKU3HEACATEIHHOCTH
MOJIOUHOKHUCIBIb OaKTepHii: MPOU3BOJCTBO KHUCIOMOJIOYHBIX MPOAYKTOB, ChIpa, KBalllEHUE,
cunocoBanue. (ITK-4; ITK-5)

26. TIpoussoactBo ButamuHa Bi,. IIpoayrients. [Ipaktudeckoe ucnons3opanue. (I1K-4; TTK-5)
27. bakrepuanbHble TpenapaTsl B CEIbCKOM Xxo3siictBe. Hurparmn. AsorobakTepuH.
docodobakrepur. Criocodsl purorosienus u npumenenus. (ITK-4; TTK-5)

28. bakTepuanbHBIe CpeACTBa 3aIlUThI pacTeHuid. lIpemaparbl, mpomaymneHTsl. [Ipou3BoacTBO.
[Mpumenenue. (IIK-4; IIK-5)

29. T'ub6epemnmunbl. 3nauenue. [Ipoayuentsl. [Ipombinuiennoe noiayuenue. (I1K-4; TTK-5)

30. ITpousBoxactBo QepmenToB. IlpomynenTsl. OuuIIeHHbIE M TEXHUYECKUE (EpMEHTHBIE
npenapartsl. ([TK-4; TTK-5)

31. IIpouzBoacTBO HOJIMCaxapu/i0B. [TponyueHTsI. YcnoBus KYJIbTUBUPOBaHUS
MHUKPOOPTaHU3MOB M OMOCHHTE3a TojrcaxapuaoB. [Ipombiiuiearoe moyuenue. (IK-4; TTK-5).
32. Tonyuenue razoodpasznoro u xuakoro rommsa. (ITK-4; ITIK-5)

33. Tlomyuenue 6uorasa. [Ipoayuentsl. TexHomorus mony4yenus: metana. ([1K-4; TTK-5)

34. Tlonyuenue opranndeckux kucnort. [Ipoayuentsi, kynpruBuposanue. (ITK-4; I1K-5)

35. DHTOMOMATOTreHHBIE IpenapaTshl 0aKTepHUATLHOTO, TPUOHOTO U BUPYCHOTO MTPOUCXOKIICHHUS.
(ITK-4; TIK-5)

6.3. llIkasia oEHOYHBIX CPEACTB

YPpoBHHU 0CBOCHUS Kpurepumn oueHuBanust OueHo4YHbIE
KOMITeTEeH I cpeacTsa
(xo0J1. 6aJ1J10B)
[IpoaBuHYTHII- 3Haem TecroBble 3a1aHus
MOPOTOBBIIl YPOBEHb | - OCHOBHBIC TEPMHHBI U MOHATHS OHoTexHONorHK | (24-40 GayioB)
(35-100 6amtoB) — MHKPOOPTaHHU3MOB; Pedepar (6-10)
«3a4TEHO» - 3HaTh MOP(OJIOTHIO, (PU3HOIOTHIO, TEHETHKY, Bompocsr st
HKOJIOTHIO OCHOBHBIX TPYIIIT MUKPOOOB; 3ayera (15-50)
- 0COOEHHOCTH CHHTE3a U B3aMMHBIX

11



MIpEeBpaleHUH yTIeBOI0B, OEIKOB U KUPOB B
MUKPOOHBIX KiIeTKax. CMHTE3 APYTruX BEIIECTB:
(dhepMeHTOB, BUTAMHUHOB, THOOEPEIUIMHOB,
TOKCHUHOB, aHTHOMOTHKOB, aJIKAJIOU/IOB.

- TEXHOJIOTHUIO MpoLeccoB (OpoKeHHsI, OKUCICHHUS,
Pa3JIoKEHUs) YCIOBUS IPOTEKAHUS MTPOIIECCOB.
-TEXHUKY 0€3011aCHOCTH pabOThI B TaOOpATOPUH
MUKpPOOHOJIOTHY;

ymeem:

- OpPraHM30BaTh U BECTH HAYYHO-
HCCJIEIOBATENbCKYIO U MPAKTUYECKYIO
JeSITeILHOCTD B Ja00paTOpuu OMOTEXHOIOTHU
MUKpPOOPTaHU3MOB;

- OCBaMBaTh U MPUMEHATH B PaOOTE METOUKHU
UCCJIEIOBaHMs OMOTEXHOJIOTUU MUKPOOPTaHU3MOB;
- TPaMOTHO KyJIbTUBUPOBATH MUKPOOKI B
71ab0PaTOPHBIX YCIOBUSAX U OOBACHATH
OMOXMMHUYECKYIO HAIIPABJICHHOCTH MTPOIIECCOB,
OCYIIECTBIISIEMbIX MUKPOOaMU;

- BECTH HaOJIOICHUS U YKCIIEPUMEHTAIbHbBIE
MCCIICIOBAaHHS B JTA0OPATOPHBIX YCIOBUSIX;

- pabotath ¢ TUTEPaTypoil U UHHOPMALIMOHHBIMU
CUCTEMaMH C TS0 MOTy4YeHHs HHpOpMaInu;

- cobupatb, 00pabaThIBaTh, aHATU3UPOBATH
MIPEJICTABIISTH ITOTYYCHHBIE SKCTICPUMEHTAIbHBIE
JAaHHBIE;

- TIPUMEHUTH TCOPETHUYSCKUE 3HAHUS Ha MPAKTUKE,
BJIajIeeT:

- HaBbIKaMH paboTHI B TabopaTopuu
MUKpPOOUOJIOTHH;

- OCHOBHBIMH OMOTEXHOJOTHYCCKHMH METOIaMHU
MIPH CO3JJaHUH MUKPOOPTaHU3MOB C IIEHHBIMU

- OCBauBaTh U MPUMEHATH B pabOTE METOUKHU
UCCIIEIOBAaHMSI OMOTEXHOJIOTHH MUKPOOPTaHU3MOB;
BJajieeT:

- HaBbIKaMH paboTHI B JabopaTopun
MHUKPOOHOJIOTHY;

MPU3HAKAMU.

Huzkuii 3Haem TecroBble 3a7aHUs
(moTOpOTOBBIA) - OCHOBHBIEC TEPMUHBI U IOHATHS OnoTexHomoruun | ( MmeHee 24
(KoMMeTeHIns He MUKPOOPTaHU3MOB; 0aioB)
chopmMupoBaHa) - 3HaTh MOP(HOIOTHIO, (PU3UOJIOTHIO, TCHETUKY, DK3aMeHaIlMOHHbBIE
(mMenee 35 6a/UTOB) — | DKOJOTHIO OCHOBHBIX I'PYITIT MUKPOOOB; BOMPOCHI (MEHEe
«HE 3aYTEHO» ymeem: 15 6annoB)

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE oOecnieueHre JUCHUTINHbI

(Mmomy.st)

7.1 OcHoBHasi yueOHasi JUTepaTypa:
1.  Xosanoa E.B., Tutoa JI.B. YMK]/] «OcHOBbI MUKpOOHOW OMOTEXHOIOTUNY». MHUUYpPHHCK

2025

2. IIpoueccel u anmapaTsl OMOTEXHOJIOTHH: (PePMEHTAIMOHHBIE alapaThl | yueOHOe mocooue
JU1s akageMudeckoro Oakamaspuara / A. 0. Bunapos [u ap.] ; mox penakuueii B. A. beikoBa. —
2-e u3M., nepepad. u gon. — Mocksa : U3znarensctBo HOpaiit, 2018. — 275 c. — (bakanasp.
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Axanemuuecknii kypc). — ISBN 978-5-534-07509-0. — Tekcr : snextponnsiii // OBC HOpaiit
[caitT]. — URL.: https://biblio-online.ru/bcode/423224

7.2 JlomojHUTeJIbLHAsl y4eOHasl JIHTepaTypa:
1. buorexnomnorus: Yueonuk /1.B. Tuxonos, E.A. Py6an, T.H. I'psi3ueBa u 1ip.; mox pen.
Axkan. PACXH E.C. Boponuna. — CII6.: TUOPJI, 2008. — 704
2. [Ilumesas 6uorexnomnorus: YueoOHuk/M.A. Poros, JI.B. Aarunosa, I'.I1. [llyBnera. - M.:
Komoc C, 2004.
3. CenbckoxossiictBenHas ouorexnoyorus/Ilon pen. B.C. [llepenyxu. -M.:13n-Bo. MCXA,
2003.

7.3. MeToauuecKkue yKa3aHUs 0 0CBOCHHUIO AU CIUTLINHDBI

1. XoBanoBa E.B., TutoBa JI.B. Meroaudeckue ykazaHusi JJIsl MPOBEACHUS MPAKTHUYCCKUX
3aHITHIA 10 AUcIHUILTUHE «OCHOBBI MUKPOOHOW OMOTEXHOJIOTHUWY JIJISl HAIIPABIICHUS MTOJATOTOBKH
19.03.01 buorexunonorusi. Muuypunck, 2025.

7.4. UndopmanuoHHble U HU(PPOBbIE TEXHOJOTUHU (IPOrpaMMHOe
o0ecrnevyeHnne, COBpeMeHHbIe MPodecCHOHANIbHBbIEC 0a3bI JAHHBIX U

HHGPOPMALIMOHHBIE CTIPABOYHBIE CHCTEMbI)

Y4yeOHast quciuruiHa (MOIyJb) IPEIyCMaTPUBACT OCBOSHUE MH(OPMAIMOHHBIX B IHU(PPOBBIX
TexHosioruil. Peanuszauus nuppoBbIX TEXHOJIOIMHA B 00pa30BaTeIbHOM MPOCTPAHCTBE SIBIISETCS
OMHOW W3 BaKHEHIMX 1eneil  oOpa3oBaHus, Jaroliell  BO3MOXKHOCTH  pPa3BHBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa 0O0Y4YarolMXcs Kak OyIyHIIMX BbICOKOKBAJIM(HUIIMPOBAHHBIX
CIIELUAIIUCTOB.

[udpoBbie TEXHOJIOIMU NPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3(P(PEKTHBHOrO peleHus
3ama4  pOQECCHOHATIBHOTO, COIMAIBHOTO, JMYHOCTHOTO XapakTepa C HCIOJIb30BaHHEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJIOTUH. OcBoeHHE HUPPOBBIX TEXHOJIOTUH B
paMKax JaHHOW JUCIHHILIMHBI (MOJIYJsl) OPHEHTUPOBAHO Ha CHOCOOHOCTH O€30MacHO W
Ha/JIeKalluM  00pa3oM MoJy4yaTb JOCTYH, YIpaBlATh, HHTErPUpPOBaTh, OOMEHUBATHCA,
OLICHUBATh W CO3JaBaTh HWH(POPMAIMIO C TOMOUIBI0 HHU(POBBIX YCTPOMCTB U CETEBBIX
TexHosioruil. dopmupoBaHue UGPOBOH KOMIETEHTHOCTH Ipejnojaraer padoTy C JaHHBIMH,
BJIa/ICHE UHCTPYMEHTAMHU JUIsI KOMMYHHKAIIH.

7.4.1. DJIeKTPOHHO-OMOJINOTEYHASI CUCTEMBbI  0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/1 (CereBas 21eKTpoHHast OUOINOTEKA)

2. ba3za maHHbIX 271eKTpoHHBIX MHPOopManoHHBIX pecypcoB @TBHY INHCXb (norosop
no o0ecreueHHuIo JI0CTyNna K 3JIeKTPOHHBIM HHpopMaunoHHbIM pecypcam OI'BHY ITHCXb
yepe3 TepmuHan yaaiennoro goctymna (TY I ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnextpoHHast 6ubnuoreyHas cucrema «HanmonanbHbIM UppoBol pecypc «PyKoHT»:
Komnekmuu «ba3oBsiit MmaccuB» U «Komoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe yCIyT M0 NPeA0CTaBICHUIO JocTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «Anexrponnoe m3narensctBo FOPAUTy (https://urait.ru/) (zoroBop Ha okasaHue
yCIyr MO NPEeAOCTaBIEHHUIO JocTyna K oOpasoBarenbHoi miaardgopme OOO «DieKTpoHHOE
n3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DOmnektpoHHo-OMOmMoTeyHass cucrema «Bepnanckmii»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE HCTOIB30BaHNE Mpou3BeaeHM oT 26.03.2020 Ne 14/20/25)

6. baza nannbix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o nmoakmrodeHuu Kk HOb u npenocrasnennn noctymna k oobexktam HOb ot 02.02.2024
Ne 101/HObB/4712-m)

7. CornamieHne 0 COTPYAHHYECTBE MO OKa3aHHIO OMOIMOTEYHO-WH(OPMAIMOHHBIX H
COLMOKYJIBTYPHBIX YCIYT IIOJIb30BATENsIM YHHBEPCHTETA W3 YWCIIa WHBAIHIOB MO 3PEHUIO,
CJIa0OBUIAIINX, WUHBAJIUIOB APYTHMX KaTETOPHHM C OrpaHUYEHHBIM JOCTYNOM K HMH(OpMaIuw,
JUIL, UMEIOIIMX TPyAHOCTH ¢ ureHueM IiockoneyatHoro tekcra TOI'BYK «TamboBckas
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obactHas

YHUBEpCalbHas

Hay4Hast

ounbanoreka

HM.

A.C

[Tymkuna»

(https://www.tambovlib.ru) (cornamrenue o cotpyauudectse oT 16.09.2021 Ne 6/H)

7.4.2. UudpopManmoHHbIe CIPABOYHbIE CUCTEMBI

1. CnpaBounas nmpaBoBas cuctema Koncynbrantllntoc (loroBop moctaBku, ajanTaliuu u
CONPOBOXKICHUS 3K3eMIUIIpoB cucteM Koncynprantlmoc ot 28.02.2025 Ne 12413 /13900/9C).
2. DNeKTpOoHHBIN nepuoanyeckuit cipaBouyHuk «Cucrema TAPAHT» (norosop Ha

YCIYTH 10 conpoBoxaeHuio oT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpeMeHHBbIe MpOo(deccHoHATIbHBIE 0a3bl JaHHBIX
1. ba3a naHHBIX HOPMATUBHO-IIPABOBBIX aKTOB HH(GOPMAIMOHHO-00Pa30BaTEILHOM
nporpammel «Pocmeron» (morosop ot 05.09.2024 Ne 512/2024)
2. basza pmannbix Hayunoit snmektponHoit 6mbmmorekn eLIBRARY.RU — poccuiickuit
UH(POPMALMOHHO-aHAIUTHYECKUH TOpTan B O00JacTH HAyKH, TEXHOJOTHH, MEAWLUHBI U
obpasoBanus - https://elibrary.ru/
3. ITopran oTkpeITHIX HaHHBIX Poccuiickoit ®enepanuu - https://data.gov.ru/

4. OrtkpoiTeie naHHble  DenepalnbHON  CITyKObI

https://rosstat.gov.ru/opendata

FocyﬂapCTBeHHOﬁ CTaTUCTHUKHU -

7.4.4. J/InlieH3M0HHOE ¥ CBOOOIHO PAacCIpPOCTPaHsieMoe MIPOrPaMMHOeE
o0ecneyeHmne, B TOM YHCJIe 0T€4eCTBEHHOT0 MPOM3BO/ICTBA

No HaumenoBanue Paspabotunk HocTtynHocTh Ccpuika Ha Enunbrit PexBu3uthI
1o (MueH3uoHHOE, | peecTp poCCHICKUX MOJITBEP K TAIOLIETO
(mpaBooOnamate CBOOOJTHO nporpamm it 9BM JIOKyMeHTa (Tipu
JIb) pacnpoctpansem | u B/l (mpu Hanu4un) HAJIMYHN)
oe)
1 Microsoft Windows, Microsoft JInnes3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JICUCTBHS: OECCPOUHO
2 AHTHBHDPYCHOE AO JIuuensuonnoe | https://reestr.digital.g | CyGnuueH3noHHbIH
MPOrPaMMHOE «Jlaboparopwust ov.ru/reestr/366574/? noroeop ¢ 000
obecreueHue Kacmepckoro» sphrase_id=415165 «Codrekcy ot
Kaspersky Endpoint (Poccus) 09.12.2024 Ne 6/,
Security nms OuzHeca CPOK JIEHCTBUS: C
09.12.2024 o
09.12.2025
3 MoiitOduc 000 «Hogsie Jluuensnonnoe | https://reestr.digital.g Konrpakt ¢ OO0
CranmapTHbIif - obayHbIe ov.ru/reestr/301631/? «PyOUKOH»
OducHslit makeT TEXHOJIOTHI sphrase_id=2698444 ot 24.04.2019 Ne
JUIs1 paboTHI ¢ (Poccus) 03641000008190000
JIOKyMEHTaMHU 12
Y TIOYTOM CPOK JeiCTBUSA:
(myoffice.ru) GeccpouHo
4 OducHblii maker AO «P7» Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0

«P7-Oduc»
(meckromHas Bepcus)

ov.ru/reestr/306668/?
sphrase_id=4435041

«Codreke»
ot 24.10.2023 Ne
03641000008230000
07
CPOK JeHCTBUSA:
O6eccpodHo
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5 OmnepanoHHas 00O "basansT | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000

cucremMa «AJbT CBOOOIHOE ov.ru/reestr/303262/? «Codrekc»
OGpaszoBaHue» MPOTPaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecreuenne" 03641000008230000
07
CPOK JEHCTBUSL:
O6eccpoyHO
6 [MporpammHuas AO Jluuensuonnoe | https://reestr.digital.g JIMueH3NOHHBII
cucTeMa JUIs «AHTHILIATHAT ov.ru/reestr/303350/? norosop ¢ AO
0OHapyKEeHUS (Poccust) sphrase_id=2698186 «AHTHUIIATAAT» OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aMMCTBOBaHUN B CPOK JIEHCTBHUS: C
Y4IeOHBIX U HAyIHBIX 23.05.2024 no
pabotax 22.05.2025

«Antunnaruat BY3»
(https://docs.antiplagia

us.ru)
7 Acrobat Reader Adobe Systems CBoGoaHO - -
- IPOCMOTP pacmpocTpaHsieM
nokymeHnToB PDF, oe
DjvuU
8 Foxit Reader Foxit CBo0omHO - -
- IPOCMOTP Corporation pacmpocTpaHsieM
nokymeHntoB PDF, oe
Djvu

7.4.5. Pecypcbl nH(GOPMAITMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTEepHET»

1. CDTOwiki: 6a3a 3nanmii mo uudposoii Tpanchopmarnmu https://cdto.wiki/
2. Pexum nocryna:.garant.ru - cnpaBouno-npasosas cucrtema «[CAPAHT»
3. Pexum pgoctyna: www.consultant.ru - cnpaBo4HO-NpaBoBasi cuctema

«KoHcynbTaHT [llnoc»

4. Hanmonanenenii  mudposoit  pecypc «PykKoHT» - MexoTpacieBas dJIEKTPOHHAs
oubnmnoreka Ha 6a3e TexHonorun Konrekcrym http://www. rucont

S. OnexTpoHHass OuOIMoTe4YHast cucreMa PoccHIICKOro rocyJapCTBEHHOTO arpapHoro
3a04HOTO YHHBepcuteta http://ebs.rgazu.ru

6. WurerpupoBannas Cuctema Mupopmanmonnsix Pecypcos Poccuiickoit Akanemun Hayk
http://isir.ras.ru/win/db/help.asp

7. OtkpeiTas Pycckas anekTponHast Oubmmoreka www.orel.rsl.ru

8. Poccuiickas rocynapcrBenHas oudimoreka (PI'B) www.rsl.ru/ru/sl

9. CenbCKOX03IHCTBEHHOM JIeKTpOHHOM OnbmnoTeke 3nanuii (CObu3) www.cnshb.ru/akdil
10.  Poccwuiickas cenbckas nHpOpManuoHHas cetb Www.fadr.msu.ru

11.  BupryanbHas Ooubamoreka 1o CEIbCKOMY XO35HCTBY
www.fadr.msu.ru/rin/library/index.html

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

13. Floridata - ANEKTPOHHAS DHIUKIIOIE NS pacTeHui

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

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

15. 0a3bl JaHHBIX, HHGOPMAIIMOHHO-CIIPABOYHbBIC U MOUCKOBBIE crcTeMbl Rambler, Yandex,
Google, Hayuynast snekTpoHHas OMOIMOTEKA.

16. www.molbiol.ru

17. Www.nature.ru

18.  www.biotechnolog.ru
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7.4.6. HI/I(l)pOBbIe HHCTPYMEHTBI, IPUMECHACMbIC B Oﬁpa30BaTeJIbHOM
npouecce
LMS-tnardpopma Moodle
Bupryanpnas nocka Mupo: miro.com
Buptyansnas nocka SBoardhttps://sboard.online
Bupryanpnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBuchl: Aunexc./luck, O6mako Mail.ru
Cepsucel onpocos: Suaexc @opmel, MyQuiz
Cepsucel BuaeocBs3u: Suaekc reaemoct, Webinar.ru
CepBuC COBMECTHOM pPaOOThl Haa NpoeKTamMu s HeOonpmux rpymm  Trello
http://www.trello.com

NGk~ WNE

7.4.7. llnppoBble TEXHOJOTHH, IPUMeHsIEMble IPH U3YYEeHUH TUCIAIINHBI

Ne | udpoBbie TeXHOTOTUU Bunet yueOHOi paboThI, dopmupyemeie UK
BBITIOJIHSIEMBIE C IPUMEHEHUEM KOMITETCHIHT
1M (POBON TEXHOJIOTUU
1. | O6maunsie TexHojorun | Jlekiuu IIK-4 W1 g4
CamocTosTenbHas paboTa
2. | bonplune nanHbie Jlekuun [1IK-4 W1 x4
CamocrosiTenbHas paboTa

8. MarepuaibHO-TEXHUYECKOE o0ecriedeHne TUCHUNIHHBI (MOIYJIs)

YueOHast 1. XKamo3u ropuzoHTanbHBIC HA TpU OokHa (uHB. | 1. Microsoft Windows
ayIUTOpUs st | Ne 2101065486) | 7 (MeH3us oT
IIPOBECHUS 2. NnrepaxktuBHas nocka (uHB. Ne 2101040205) | 31.12.2013 Ne
3aHATHN 3. CucremHsblii komiuiekT: mponeccop Intel | 49413124, 6eccpouno).
JICKITHOHHOTO Original LGA 1150, Bentmistop Deepcool | 2. Microsoft Office
THTIA (r. | THETA 21, marepunckas mnata ASUS H81M- | 2010 (aumensust ot
Muuypunck, yia. | K<S-1150 iH, mamste DDR3 4 Gd, xectkwuii | 04.06.2015 Ne

WNutepnaunoanns | aquck 500 Gb, xopmyc MAXcase H4403, Gnok | 65291658, GeccpouHo).
Has, 1 101, 2/32) | nutanus Aerocool 350W ( unB. Ne 21013400740)
4. TIpoektop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D
5. HaGopsl 1eMOHCTPALlMOHHOT0 000pyI0BaHUS U
y4eOHO-HaTJISITHBIX TTOCOOMHA.

VYuebHas 1. Cyumnbneii mkadp CM  50/250-500-1IC | 1. Microsoft Windows
aynutopust s | (MHB.Ne 41013401713) | 7 (uneH3us oT
MIPOBECHUS 2. Becol oanektponnsle  (mHB.Ne2101040151) | 31.12.2013 Ne
3aHATUN 3. Kamepa KBY-1 CIIY wmox 9001 | 49413124, GeccpouHo).
CEeMHMHAPCKOT0 OaKkTepULIUIHAS yabTpaduoIeToBas ans | 2. Microsoft  Office
TUMA, TPYIIOBBIX | XpaHEHUSI CTEPUIIbHBIX HMHCTpyMeHTOB (MHB. Ne | 2010  (junmeH3us oOT
u 21013600786) 04.06.2015 Ne

uHauBuayaneHeix | 4. Kombomarpearems UT- 4100 ULAB | 65291658, 6eccpouHo).
KOHCYJIbTalHM, (500M1+450  rpan) (uaB.Ne  21013600787)

TEKYIIETrOo 5. Vuprpa3BykoBas Mmoiika (BanHa) Uitciean-3
KOHTPOJIA u| DT 3 ) (nHB.Ne 21013600791)
npoMmexxytounoi | 6.  Jlocka wmaccHas (uHB.Ne 41013602279)
aTTecTanuuu 7.  Kpecno opucnoe AV 204 PL MK TkaHb
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(YueOnas
nabopaTtopus
MHUKPOOHOJIOTHH )
(r.  MwuuypHuHCK,

y4xo03 «Pomay,
9/29)

(uHB.Ne 41013602313)
8. Mukpockon menuuuHckuit buomen 2 (unB.Ne
41013401743, 41013401742, 41013401741,
41013401740, 41013401739, 41013401738,
41013401737, 41013401736, 41013401735,
41013401734, 41013401733, 41013401732,
41013401731, 41013401730, 41013401729,
41013401745, 41013401744)
9. Hactennsiii 3kxpan Lumien Master Picture
220-220 oM (uHB.Ne 41013401708)
10. TIIpubop mna w3mepenus (HI 2215-2
mukponponeccopusii  pH/ C - wmerp C
ABTOMATUYECKOU KaJIMOpPOBKOM u
aBTOTEPMOKOMIICHCAITUEH ) (uHB.Ne
41013401712)

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

12. Cucremuspni komrniekt: IIpomeccop Intel
Original LGA 1155, BeHTHIATOpP, MaTepUHCKAs
miara, NaMmsITh, XECTKUU IUCK, BUACOKAPTa,
MOHHUTOp, YCTPOWCTBO JIJIsl UTEHUS KapT MaMSTH,
MPUBOJI, KOPIIYC, KJaBuaTypa, MbIlb (HMHB.No
41013401698)

13. Cron  nmabGopaTOpHBIA  XUMHUYECKHIt
(1200x600x750) cTonemH. TUTaCTUK/KapKac all.
npoduns (uaB.Ne 41013602351, 41013602350,
41013602336, 41013602335, 41013602334,
41013602333, 41013602332, 41013602331,
4103602330, 41013602329, 41013602328,
41013602327, 41013602326, 41013602325,
41013602324, 41013602323, 41013602322)
14.  Ieiikep-unkybatop  ES-  20/60 ¢
mwiaropmoii P-16/250, BioSan, ¢ nepxarenem
g 16 mryk 250 mu xon6/crak. BS-010135-CK
(nHB.Ne 21013400713)
15. Peppaxkromerp UPP-45452M c noncBeTkoi
u JIOTI.IIKAJION. (uHB.Ne 41013401711)
16. VYasrpotepmoctar (uuHB.Ne 1101040311)
17. kad nns xpaHeHUs J1aOOPaTOPHOU MOCYIbI
(800x450x1950) monku miacTuk/ Kapkac ail.
npoduis ¢ 3amkoM (MHB. Ne 41013602357)

YueOHas

ayAUTOpHUs IS
CaMOCTOSTEIbHOM
paboThI (r.
MuuypuHCK,  yII.
NutepHanmonans
Hast, goM Ne 101,
3/2396)

1. Jocka kmaccHas (uHB. Ne 2101063508)
2. Kanrozu (uHB. Ne 2101062717)
3. Kamo3u (uHB. No 2101062716)
4. Komneiorep Celeron E3500, mar. mnnata
ASUS, onep.namsats 2048Mb, mouuTop 19"AOC
(mEB.Ne 2101045283, 2101045284, 2101045285)
5. Kommsrotep Pentium-4 (uaB.Ne 2101042569)
6. Monobnok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/
KiaBuatypa, Mbimb (uHB. Ne 21013400521,

1. Microsoft Windows
XP,7 (nunensust OT
31.12.2013 Ne
49413124, 6eccpouHO).
2. Microsoft Office
2003, 2010 (auuenHsus
or 04.06.2015  Ne
65291658, 6eccpodHo).
3. AutoCAD Design
Suite Ultimate
(moroBop oT
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21013400520) 17.04.2015 Ne
7. Kommbrorep Dual Core E 6500 (uuB.Ne | 110000940282);
1101047186) 4. nanoCAD (Bepcus
8. Kommnwiorep Topuamo Cope-2 (uuB.Ne | 5.1 JIOKaJIbHAas,
1101045116, 1101045118, 1101045117) | obpa3oBareabHast

9. Oxkpan Ha mwratuBe (MHB.Ne 1101047182) | nuuensus, cepuilHbIi
KommprorepHass TexHuka mnoakiaoueHa kK cetu | Homep NC50B-270716
«HTepHer» n obecneuena gocrynoM B DMOC | nuueHsus
YHUBEpPCUTETA. NeiicTBUTENbHA
OeccpouHo,
OecruratHasi).

5. IIporpammHBII
koMmiieke «ACT-Tect
Plus» (IuIieH3HMOHHBIN
noroop ot 18.10.2016
Ne JI-21/16).
6. THUC  Maplnfo
Professional 15.0 mns
Windows aiist yueOHBIX
3aBeeHUIN
(TMIIEH3UOHHBII
noroop ot 18.12.2015
Ne123/2015-y)

PaGouas mporpamMma TUCHHMIUTHHBI (MOIYJIs1) «BHOTEXHOIOTHS MUKPOOPTaHU3MOBY COCTaBJICHA
cornmacHo ®I'OC BO mno nampanenuto 19.03.01 — buorexnomnorus, (ypoBeHb OakanaBpuara)
YTBEPKACHHOTO MpHKa3oM MuHucrepcTBa oopazoBanus U Hayku PO Ne 736 ot 10.08.2021.

AgTop (BI):

JOIIEHT, K. C.X. H. Xosanosa E.B.
JIOLIEHT, K. C.X. H. Twurona JI.B..
Penensent

JIOTIEHT, Kadeaphl arpOXUMUH, TTOUBOBEICHUS U arPOIKOJIOTUH

Cysopos B.H.

IIpoecpamma paspabomana ¢ coomeemcmeuu ¢ mpevoganuamu @I OC BO

IIporpamma paccMOTpeHa Ha 3acefaHuu Kadeapbl CagoBOACTBA, OMOTEXHONOTMH U
CEJIEKIIMM CEMEHOBOJICTBA CEIbCKOXO3SIMCTBEHHBIX KYNbTyp (mpoTokos Ne 9 ot «18» ampens
2022 r.)

IIporpamma  paccMoTpeHa Ha  3aceJaHMM  y4yeOHO-METOJUYECKOH  KOMHUCCHH
[TnonooBomHuoro uxHcturyra um. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 ot
«18» ampens 2022r.)

[IporpaMMma yTBepxkaeHa pereHueM Y4eOHO-MEeTOUUYECKOI0 COBETa YHUBEPCUTETA
npoTokoi Ne§ ot «21» ampensa 2022 r.

IIpozpamma oononnena u nepepabomana 6 coomsemcemeuu ¢ mpedosanuamu PI'OC BO

[Iporpamma paccMoTpeHa Ha 3acelaHUM KadeIpbl CaJO0BOACTBA, OMOTEXHOJOTHH H
CEJIEKIIMHU CeTbCKOXO03SMCTBEHHBIX KyIbTYp (mpoTokos Ne 11 ot 13 urons 2023r).

[IporpamMmMa paccmMoTpeHa Ha 3acelaHUd Y4eOHO-METOAMYECKONH KOMHUCCHUU HMHCTUTYTA
(byHAaMEHTANBHBIX M TMPUKIAIHBIX arpodouorexHonoruit um. M.B. Muuypuna MuuypuHCKOro
'AY (mpotokoin Ne 11ot 19urons 20231.).
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[TporpamMma yTBEpK/IEHAa Ha 3acelaHHH y4eOHO-METOAMYECKOTO COBETA YHHBEPCHTETA
(mpotokos Ne 10 ot 22uronst 2023 1.).

IIpozpamma nepepabomana u oononnena 6 coomsemcmeuu ¢ mpedosanuamu PI'OC BO

IIporpamma paccMoTpeHa Ha 3acellaHMM Kadeapbl Cal0BOACTBA, OMOTEXHOJIIOTMU U
CEJIEKIINH CEJIbCKOX03AMCTBEHHBIX KyNbTYyp (mpotokon Ne 11 ot 3 mas 2024 r).

IIporpamma paccMoTpeHa Ha 3acelaHMM y4eOHO-METOAMYECKOM KOMUCCHM HHCTUTYTA
(byHIaMeHTaTBHBIX M MPHUKIAIHBIX arpoOuorexHonoruii uM. M.B. Muuypuna MudypuHckoro
I'AY (mmporokon Ne 10 ot 20 mast 2024 1.).

[Iporpamma yTBep:k/ieHa Ha 3aCelIaHUU Y4eOHO-METOIMUYECKOTO COBETa YHHBEPCHTETA
(mpotokos Ne 10 ot 23 mast 2024 1.).

Ilpoepamma pazpabomana ¢ coomeemcmauu ¢ mpebosanusimu @IOC BO

[Iporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CagoBOJACTBA, OWOTEXHOJOTUH U
CEJIEKIIUHU CEIIbCKOXO03IMCTBEHHBIX KYIbTYp, MpoTokos Ne 10 ot 08 anpens 2025 r.

[IporpamMmMa paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKONM KOMHUCCUU HMHCTUTYTa
dbyHIaMeHTalbHBIX U MPUKIATHBIX arpoOuorexHonoruii um. M.B. Muuypuna MudypuHCcKOTO
I'AY (npotokon Ne 8 ot 21 anpens 2025 ).

[Iporpamma yTBepkIeHa Ha 3acelaHUU Y4eOHO-METOAWYECKOTO COBETa YHHUBEPCHUTETa
(mpotokoin Ne 8 ot 23 anpens 2025 1.).

OpI/IFI/IHEUI AOKYMCHTA XPAHHUTCS Ha Ka(bez[pe Caa0BOJCTBA, OMOTEXHOJIOTHH H
CCJICKIIN CEJIbCKOXO0351CTBEHHBIX KYJIbTYP
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