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AHHOTaLUA
paboueit mporpammbl yueOHOH nucuumiuHbl b1.0.42 «lIpakTnyeckue OCHOBBI
TEXHOJIOTMH MUKPOOMOJIOTMYECKUX MPOU3BOJCTBY» sl MOATOTOBKM OakaiaBpa 1o
HanpaiaeHuto 19.03.01 bUOTEXHOIOrMS — HANPABIEHHOCTh. BUHOTEXHONOTUS U MO-
JEeKyJIsipHas OMONOorus. ATrpornpoMBIIIIEHHAs OMOTEXHONOrHs, Betepunapnas Owuo-
TEXHOJIOTHS
Ienbp ocBoOeHMSI AUCHMIVIMHBI. SBISACTCA (POPMUPOBAHUE Y CTYIAECHTA KOM-

miekca obuenpodeccuonanbubix komneteHimit (OIMK-1.1; OIIK-1.2; OIIK-1.3;
OIK-2.1; OIIK-2.2; OIlK-2.3), obecneunBaromux, NpuoOPETEHNE CTYICHTAMHA TEO-
PETHUYECKUX W MPAKTUUYECCKUX 3HAHWUN, YMEHHIA U HABBIKOB B 00J1aCTH BHOTEXHOIOTMH
JUTSL U3yYEHUSI HAYYHBIX OCHOB M MPAKTHYECKUAX ACMIEKTOB MCIOJIB30BAHUSI MUKPOOP-
TaHU3MOB JIJIsl TTOJIYYCHHS B MTPOMBIIIJICHHBIX MAcIITa0aX HEHHBIX MPOAYKTOB JKH3-
HEACIATETLHOCTA MUKPOOPTaHU3MOB, WX OMOMACCHl B COOTBETCTBHH C (POPMYIHMPYE-
MBIMH ~ KOMIOETCHLUMSIMH C TNPUMEHEHHEM COBPEMEHHBIX HMH()OPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTUI [UIsl PEIIEHUS] HAYYHbIX, YUYEOHBIX, MPAKTUYECKUX,
METOIMYECKNX, WH(OPMALMOHHO-MIOMCKOBBIX 331a4 B OOJACTH MPOMBILIUIEHHON
MUKPOOMOJIOTHN W OMOTEXHOJIOTUN W peai3alii COOCTBEHHBIX 3HAHWN B WHHOBA-
LIMOHHBIX c(hepax ECTECTBEHHBIX HAYK

CTyZIEHT AOMKEH HAYYMThCS JIOTHYHO W ACAYKTUBHO MBICIHTH, TBOPYECKH
NOJXOUTh K PEIIEHUIO MPOPECCUOHATBHBIX 3a1a4.

3amaum JMCHUILINHBI:

v' nproOpeTeHne 6a30BBIX MPEACTABICHUN O pa3HOOOpa3uu OHOIOTHYECKHX 00BEK-
TOB,;

v/ MOHUMaHWE 3HAYCHUS OMOPa3HOOOpa3Hs I YCTORYUBOCTH OHOC(HEHI;

v/ OCBOCHHME METOMOB HAOIIONCHUS, ONMHMCAHUS, MACHTH(HUKAIMH, KIacCh(HKAIWH,
KyJIbTUBUPOBAHUSI MUKPOOMOJOTHYECKUX OOBEKTOB;

v/ TMOHUMaHWE MPUHIIUIIOB KJICTOYHOM OpPraHu3aiy MPOKApHOT, OHOPHU3NYCCKUX U
OMOXMMHYECKAX OCHOB, MEMOPAHHBIX MPOLIECCOB U MOJIEKYJISIPHBIX MEXAHU3MOB
YKU3HEIECATENIBHOCTH MTPOKAPUOT;

v/ M3ydYeHHE TPHHIMIOB HMCIOIb30BAHUS OCHOBHBIX CBOWCTB MHKPOOPTaHM3MOB B
OMOTEXHOJIOTMYECKHX MPOIIeccax.

MecTo AuCHUNUIMHBI B Y4e€0OHOM IJIaHE: JWCLMIUIMHA BKJIKOYEHA B Bapua-
TUBHYIO 4acTh Y4eOHOTO IUlaHa nepeuHs aucuuiuimH - 51.0.42 no HampaBieHHIO
noarotoBku 19.03.01 buorexnonorud. Peanuzauusa B qucuuruiiee «lIpaktnueckue
OCHOBBI TEXHOJIOTUM MUKPOOMOJIOTHYECKHAX MPOU3BOACTB» TpeboBanuii ®I'OC BO u
yuyeOHoro miaHa no HampajaeHuto 19.03.01 bBuoTexHoNOruss — HaNpaBIE€HHOCTH:
buorexHonorust 1 MonekyasipHas OMOJOTHsl. ATPONPOMBILUICHHA OMOTEXHOJIOTHS,
BerepunapHas OMOTEXHOIOTHS

TpeGoBanus K pe3yJibTATAM OCBOCHHS AUCHUILIHHBI: B PE3YJIBTATE OCBOE-
HUsl JUCHMIUIAHBL popmupyrotcs ciaenayromue komnerenmuu: OITK-1.1; OIK-1.2;
OIlK-1.3; OIIK-2.1; OIlK-2.2; OIlK-2.3

Kparkoe coaepkanue AuCHUNIHHBI



O6bem pucturuibl 51.0.42 «ITpakTH4eCKne OCHOBBI TEXHOJIOTMM MHUKPO-
OMOJIOTMYECKUX TTPOU3BOACTBY COCTABIIAET 3 3a4ETHBHIX €AUHUILLL, Bcero 108 yacos,
U3 KOTOPBIX 76,25 COCTaBJSET KOHTAKTHAs pabota o0ydarouierocs ¢ MnpenoaaBare-
JeM (26 4acoB 3aHATHS JEKIUOHHOTO ThNa, 50 yacos jadoparopHeie paboTel), 31,75
yaca COCTaBJIIET CaMOCTOSTENNbHAs padoTa 00yyaroerocs (B T.4. BKIIFOYas 9 4acos
noAroToBKy K 3a4ety). Jucummimabl 51.0.42 «IIpakTideckrie OCHOBBI TEXHOJIOTHA
MUKPOOMOJIOTUYECKUX MPOU3BOJACTBY UYUTAETCS CTyJeHTaM 4-ro Kypca WHCTUTYTa
Arpoouorexnonorun PITAY-MCXA um. KA. Tumupszera. 310 onpaBAaHHO, Tak
KaK CTYACHTHI YK€ UMEIOT HEOOXOJAUMYIO JJIi OCBOEHHMSI HOBOIO Marepualia Teope-
THYECKy0 0azy. CTpykTypa coicpskaHus y4e€OHOW TUCHUIUIMHBI BKIIFOYACT TaKHUE
JTUAAKTUYECKUE €IMHUIIBI, KaK PA3JIENbl U TEMBI

Paznen 1. HayuHble OCHOBBI MPOMBILIIEHHOW MUKPOOHUOJIOTAA

Tema 1 MUKPOOPraHu3MBI-IIPOAYLIEHTHL M UX CBOMCTBA

Tema 2 [lyTn ynpaBieHuss OMOXMMUYECKOW aKTUBHOCTBE) MUKPOOPTraHU3MOB

Tema 3 MeTobl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

Tema 4 [IpumeneHrne UMMOOUIM30BAHHBIX KJIETOK U (DEPMEHTOB.

Pasnen 2. BaxHeWIIME NPOMBIIIJIEHHBIE TMPOLECCHl, OCHOBAHHBIE HA NMPUMEHEHUM
MUKPOOPraHU3MOB

Tema 5 [lonyyeHre OMONOTMYECKM AKTHBHBIX BEIIECTB M OTACIBHBIX KOMIIOHEHTOB
MUKPOOHOM KIIETKH.

Tema 6 TexHomoruu, OCHOBaHHBIE HA OPOKEHUAX U APYTUX Mpolieccax MeTadoan3mMa

Tema 7 [Ipon3BocTBa, OCHOBAHHBIC HA TTOJYYCHHUH MUKPOOHOH OMOMACCHI.

Paznen 3. buomornueckas 6€30MacHOCTb MUKPOOHOIOTHYECKUAX MPOU3BOJICTB

Tema 8 OcHOBHBIE TPEOOBAHUS K MPOMBIIIJIEHHBIM ITAMMAM MUKPOOPTaHU3MOB.

Tema 9 ObecnieueHre 0E€30MaCHOCTH MUKPOOMOIOTMYECKUX TPOU3BOICTB

B kypce paccMmarpuBaroTCs CBOMCTBA MUKPOOPraHU3MOB, MCIOJIB3YEMBIX B
MPOMBIIIJIEHHBIX TEXHOJOTUSIX, METO/bI CENECKIMA U TIOJIYYEHUE HOBBIX IITAMMOB,
NyTH yIpaBieHUs OMOXUMHUYECKOW AKTUBHOCTBIO; METOJMbI KyJIbTUBUPOBAHMS, Xpa-
HEHMS KyJIbTYP W 3allUThl UX OT MopakeHus ¢daramu. PaccMaTpuBarOTCsl TAKKE BO-
POCHI MOJIYYEHUS € MOMOIIBI0 MUKPOOPTraHU3MOB PA3IUUHBIX LIEJEBBIX MPOIYKTOB,
TAKWX KaK OPraHuueCKUe KUCJIOTHI, CIIUPTHI U PACTBOPUTEIH, OCTTKM, aMUHOKHUCIIOTHI,
QHTUOMOTHKM, BUTAMUHBL U JP., & TAKXKE MPAKTUYECKOE MCIOJIb30BAHUE MPOTYKTOB
MUKPOOHOTO CHHTE3a B Pa3jIMUHBIX OTpacisiXx. PaccMaTpuBaloTCs BOMPOCHI, CBSI3aH-
Hble ¢ 0€30MacCHOCTBhIO MHKPOOMOIOrMYECKUX Mpou3BoACTB. Jucummmmaa 51.0.42
«[TpakTHuecKkue OCHOBBI TEXHOJOTUM MHUKPOOMOJOTMUYECKUX MPOM3BOJCTBY MMEET
TEOPETUUYECKYIO U MPAKTUKO-OPUEHTUPOBAHHYIO HAMTPABIEHHOCTb.

OO0mas TpyA0eMKOCTh TUCHHILINHBI: cocTaBiseT 108 yacoB (3 3a4. en.).
IIpomexyToOUHBINH KOHTPOJIb. MPOBOAUTCS B (opMe dK3amMeHa MO JUCITH-
IJIMHE B 3-€M CEMECTPE



1. Ilesan ocBOEHHSI TUCHUILIHMHBI

Ileas ocBOeHHMS] TUCHHIJIMHBI SBIASETCS (POPMHUPOBAHUE Yy CTYACHTA KOM-
miekca npodeccuonanbubix komnerenuuid (IMTKoc-1.1; T1Koc-1.2; TTKoc-1.3; TTKoc-
1.4; Tlkoc-2.1; I1koc-2.3; [1koc-2.4), obecnieunBaronnX, NPUOOPETEHUE CTYCHTAMU
TEOPETUYECKUX W MPAKTUUYECKUX 3HAHWM, YMEHUI W HABBIKOB B oOnactu buotexHo-
JIOTUW JUI W3Y4YEHUS HAYYHBIX OCHOB M MPAKTUYECKUX ACIEKTOB HCMOJIb30BAHUS
MHUKPOOPraHU3MOB JJIsl TIOJYYCHUSI B MPOMBIILJIEHHBIX MACIITA0aX EHHBIX MPOIYK-
TOB JKUZHEACATEIIBHOCTA MUKPOOPraHU3MOB, UX OMOMACChl B COOTBETCTBHM C (hpop-
MYJIAPYEMBbIMH KOMIETCHIMSIMU C MPUMEHEHUEM COBPEMEHHBIX HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUNA JJIS1 PEIICHUS HAYYHBIX, YU€OHBIX, MPAKTUYECKUX,
METOJAMYECKUX, WH(MOPMAIMOHHO-MIOMCKOBBIX 3a1a4 B 0O0JacTH MPOMBIIIJIEHHOM
MUKPOOHOJIOTUA ¥ OMOTEXHOJIOTHM W PEAIM3alui COOCTBEHHBIX 3HAHWWA B MHHOBA-
IIMOHHBIX C(hepax €CTECTBEHHBIX HAYK

CTyZIEHT AOMKEH HAYYMThCS JIOTHYHO W ACAYKTUBHO MBICIHTH, TBOPYECKH

NOJXOUTh K PEIIEHHIO MPOPECCUOHATIBHBIX 3a1a4.

3agauyu IUCUUNJINHDI:

v' nproOpeTeHne 6a30BBIX MPEACTABICHUN 0 pa3HOOOpa3Hu OHOIOTHYECKHX 00BEK-
TOB;

v/ MOHUMaHHWE 3HAYCHUS OMOPAa3HOOOpa3Hs I YCTORYUBOCTH OHOC(EPHI;

v' OCBOCHHME METOIOB HAOIIOACHUS, ONHMCAHUS, MACHTH(HMKAIMHN, KIaCCH(HKAIWH,
KyJIbTUBUPOBAHU S MUKPOOMOJOTHYECKUX OOBEKTOB;

v/ TMOHWUMaHWE MPUHIIMIIOB KICTOYHOM OpPraHu3aiy MPOKApHOT, OMOPHU3NICCKAX U
OMOXMMHYECKAX OCHOB, MEMOPAHHBIX MPOLIECCOB U MOJIEKYJISIPHBIX MEXaHH3MOB
YKU3HEIEATEIbHOCTHA MTPOKAPUOT;

v/ M3ydYeHHE TPHHIMIOB KMCIOIB30BAHUS OCHOBHBIX CBOWCTB MHKPOOPTaHW3MOB B
OMOTEXHOJIOTHYECKUX MPOLIECCAX.

2. MecTo TUCHHIUVINHBI B Y4e0HOM mpouecce

MecTo AuCHUIUIMHBI B Yy4e€0OHOM IIAHE: NWCLMIUIMHA BKJIKOYEHA B Bapua-
TUBHYKO 4acTh Y4YeOHOTO IUIaHa nepeuHs aucuumuivH - 51.0.42 no HampaBieHHIO
noarotoBku 19.03.01 buorexnonorusa. Peanuzanusa B aucuuruiiee «lIpaktrueckue
OCHOBBI TEXHOJIOTUM MUKPOOMOJIOTHYECKUX POU3BOACTB» TpeboBanuii ®I'OC BO u
yuyeOHoro miaHa no HampajaeHuto 19.03.01 bBuoTexHoNOruss — HaNpaBIE€HHOCTH:
buorexHonorust 1 MonekyasipHas OMOJOTHsl. ATPONPOMBILUICHHA OMOTEXHOJIOTHS,
BerepunapHas OMOTEXHOIOTHS

[TpemecTBYOIMMUMA KypcaMK, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3Mpyercs
aucurrnHa «CenbCKOX03sHCTBEHHAsT MUKPOOUOIIOTUS) SBISAIOTCA: « MUKpOOUOIIOo-
Ivsi 1 UMMYHOJIOTHSY, «DU3nosorus pacteHui», «bropazHooOpasue MUKpoopra-
HU3MOBY», MeTabonu3M MHUKPOOPraHu3MOBY, «OCHOBBI MPOM3BOACTBA MPOAYKLIHAA
YKUBOTHOBOJACTBA», « METOIbI MUKPOOHOJIOTHYECKAX UCCIIEA0BAHUI

I[I/ICI_[I/IHJ'II/IHa HpaKTH‘IGCKI/Ie OCHOBBI TCXHOJIOTHUHU MI/IKpO6I/IOHOFI/ILI€CKI/IX Ipo-
U3BOJICTB SBJISECTCA OCHOBOMOJIATAOLICH IS HN3y4UCHUA CICAYIOUX AUCHMIIINH:
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OCHOBBI OMOTEXHOJIOTHH KUBOTHBIX, OCHOBBI BETEPHMHAPHONH OMOTEXHONOTHH, bro-
unxeHepust B ALK, [TpombliieHHas MUKpoOuonorust, MukpoOHas OMOTEXHOJIOTHS
OKpy>karoeh cpeapl, OCHOBbI OMOTEXHOJIOTMM MHUKPOOHBIX OMONpenaparoB AJis
AIIK.

OCOOEHHOCTBIO TMCIUIUIAHBI SIBJISIETCS MOCJIEA0BATENBHOE H3YUEHHE HAYYHBIX
OCHOB MPOMBILIICHHONH MUKPOOMOJIOTHH, 3HAKOMCTBO ¢ BOKHEHIIMMH MPOMBIIILIEH-
HBIMH MPOLECCHI, OCHOBAHHBIMA HAa TPUMEHEHUN MUKPOOPraHU3MOB, OCHOBaMHU OH-
00€30MaCHOCTH MUKPOOHOIOTHYECKIX MTPOU3BOCTB.

JluciumuinHa SBISETCS HAYKOEMKOW M KOMIUIEKCHOM, TpeOyromiei 3HaHui 1o
MUKPOOMOJIOTHN, OMOXUMHUM, TCHETUKE.

Pabouas mporpamma aucummiuHbel 51.0.42 ITpakTHUECKHE OCHOBBI TEXHOJIO-
MM MUKPOOMOJIOTMYECKUX MPOU3BOJCTB JJIsi MHBAJIMJAOB W JIML C OTPAHUYEHHBIMU
BO3MO>KHOCTSIMU 370POBbsI pa3padarhiBacTCsl MHANBUAYAIBHO C YYETOM OCOOEHHO-
CTeH NCUXO(U3NYECKOTO PA3BUTHS, HHAMBUAIY ATGHBIX BO3MOYKHOCTEH W COCTOSIHUS
310POBbS TAKUX O0YUYAIOLIUXCS.

Jucummaa 51.0.42 «lIpakTiyeckre OCHOBBI TEXHOJOTMH MHUKPOOMOJIOTH-
YECKUX MPOU3BOJICTB) PEAU3YETCA HA PYCCKOM si3bIKe ¢ mpuMeHenueM D0 u JOT.

B 00yuennu ¢ npumenenneM O0 u JIOT ucnones3yrorcst Cleayomue Opranu-
3alMOHHBIE (POPMBI YUEOHOU NEITEIIBHOCTH:

* JICKLIUS,

* KOHCYJIbTALUS,

* TabopaTopHas padorta;

* CaMOCTOSITENIbHAS BHEAY AUTOPHAs padoTa

ConpoBOXKIACHUE TPEAMETHBIX AUCTAHLIMOHHBIX KYPCOB MOJKET OCYILECTB-
JIATHCA B CIEAYIOIMX PEKAMAX:

* TECTUPOBaHUE on-line;

* KOHCYJIbTanuu on-line;

* IPEAOCTABIICHUE METOAUYECKUX MATEPUATIOB,;

* conpoBokaeHue off-line (mpoBepka TECTOB, KOHTPOJBHBIX PadOT, Pa3INUHbIE
BU/IbI TEKYILIETO KOHTPOJISI K TPOMEXKYTOUYHOM aTTECTALINH ).

Pabouas nporpamma aucumrminHsl 51.0.42 «[Ipaktnueckue 0CHOBBI TEXHOJIO-
T'MA MEKPOOHMOJIOTHYECKHAX MPOU3BOACTBY IJII MHBAIUAOB U JIUL ¢ OTPAHUYEHHBIMHA
BO3MOKHOCTSIMU 3710POBbsl pa3padarhiBacTCsl MHANBUAYAIBHO C YYETOM OCOOEHHO-
CTeH NCUXO(U3NYECKOTO PA3BUTHS, HHIMBUAYATbHBIX BO3MOXKHOCTEH M COCTOSHUS
3I0POBbS TAKUX O0YUYAIOLIUXCS.

Pabouas nporpamma auctumimHel 51.0.42 «[Ipaktrnyeckne OCHOBBI TEXHOJIO-
'MH MUKPOOHMOJIOTHYECKUX TPOM3BOACTBY Ul MHBAJIUAOB U JIALl ¢ OTPAHUYEHHBIMA
BO3MOKHOCTSIMU 370POBbsI pa3padarhiBacTCsl MHANBUAYAIBHO C YUYETOM OCOOEHHO-
CTeH NCUXO(U3NYECKOTO PA3BUTHS, HHIUBUIYATBHBIX BO3MOYKHOCTEH M COCTOSIHUS
3I0POBbS TAKUX O0YUYAIOLIXCS.



KoHTpoJib 3HaHUI CTYJEHTOB MPOBOAUTCS B (POPME TEKYIICH U MPOMEKYTOYU-
HOM aTTeCTaLUu.

Tekyuias arrecrauus CTyACHTOB — OLECHKA 3HAHUA U YMEHUN MPOBOAUTCA IO-
CTOSIHHO Ha JJaDOPATOPHBIX 3aHATUSX C MOMOIIBIK OMPOCOB, TECTOBBIX 3aaHU, KOJI-
JIOKBUYMOB, OIIEHKHA CAMOCTOSTEIBbHOM pabOThl CTYJCHTOB M CPOKOB CAA4M BBIMOJI-
HEHHBIX padoT, a TAKXKE HA KOHTPOJIBHOM HENene.

ATTecTanus CTyJACHTOB MPOBOAUTCS B (JOpPME 3aueTa Mo JUCHUTIIIHE.

3. [lepeveHs MIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHsI N0 AUCHUILTHHE,
COOTHECEHHBIX C IVIAHNPYEMBbIMH Pe3y/1bTATAMH 0CBOCHHSI 00pa30BaTe/IbHOI
NporpamMmbl

H3yuenne naHHOi y4eOHOH AMCUMIIMHBI HANPABICHO HA (POPMUPOBAHUE Y
00y4aromumxcst KOMIETEHIUHI, MPEACTABICHHBIX B Ta0HLE 1.

4. CTpyKTypa N coaepKRaHne THCUHILUIHHbBI

4.1 Pacnpenesienne TPYAOEMKOCTH JHCHHIUVIMHBI MO BHAaAM paldoT 1o
cemecTpam

O611as Tpy10EMKOCTh AUCIHMIUIAHBI cocTapisgeT 3 3au.en. (108 vaca), ux pac-
npeaesieHuE o BUAaM padoT ceMecTpaM MPEACTABJICHO B TaOHIIE 2.

PacnpeneseHue Tpya0EMKOCTH JUCHHUILIMHBI 0 BHAAM paldoT M0 ceMecTpam
TpynoémkocTb

Bupn yueOHoii paGoThI qac. B T.4. 10 CEMECTPaM
/Bcero

O0mas Tpyn0€MKOCTb TUCHUILIHHBI IO Y4eOHOMY TIAHY 108 108
1. KoutakTHas padora: 76,25 76,25
AyautopHas paborta 76,25 76,25
8 MOoM qucne:
sexyuu (/1) 26 26
Jlabopamopusie pabomut (J/IP) 50 50
KOHMAKMHAS pAdOMA HA HPOMEAHCYMOYHOM KOHMPOTe 0.25 0.95
(KP4) ’
2. CamocTositesbaas padora (CPC) 31,75 31,75
Penpooyxkmuenas camocmosimensnas paboma. Qopmupoea-
HUle U YCBOeHUue COOePIUCANUsL KOHCheKmMA JeKyuil Ha base pe-
KOMEHOOBAHHOI 1eKMOpOoM y4eOHOIl Tumepamypaol, K04 22,75 22,75
uHOpMayUuoHHbIE 0OPAZ06AMENbHBIE PECYPCHI (D/IEKMPOH-
Hble YYeOHUKU, DNeKMPOHHbIE DUOIUOMEKU)
lloozomoska k 3auenry (KOHMpPOv) 9 9
Bun npoMexyTO4HOro KOHTPOJIST: 3auer




TpeOoBaHus K pe3yjbTaTaM 0CBOCHUSI Y4COHOH THCHMILUIHHBI

Tabmuia 1

HNupexc Conep:xxanue B pe3yabTare u3yueHnnsi yueOHOH AUCHHUIIMHBI 00y4aK0LIHECH
Ne " HNuauxkaropsl Komiie-
KoMIIe- KOMIeETeHIuN (Hau e . HOJKHBI:
n/n TEeHIUI
TeHLHH YACTH) 3HATH yMeThb BJIAETH
OIIK-1.1 OCHOBHBIE 3aKOHBI Ma-
TeMaTuKH (HampuMmep, HaBbpikaMu UCTIOJTB30-
IIpumeHnaATs MaTema-
anredpbl, TEOMETPHH, BaHUS CIICIIHATUZHPO-
TUYECKUE METOIBI IJIsI
aHanmu3a), GU3NKH, XU- BaHHOT'O MPOrpaMMHO-
aHaJIM3a W PEeIIeHUs
MUU U IPYTHX eCTe- ro odecrevyeHust JJist
MPUKJTATHBIX 3aa4.
CTBEHHBIX HAayK, IMe- MIPOBEJICHUS PACYETOB U
Hcnonws3oBats ecre-
IOIUX OTHOIIEHHUE K MOJIECTTUPOBAHUSI.
. CTBEHHO-HAy4YHbIC
npodeccHoHaIbHON Metonamu aHamm3a
CrnocobeH u3yuaTh, aHaJu- 3HAHWSI IS OOBSICHE-
obracru. JAHHBIX ¥ CTATUCTHYE-
3UpPOBaTh, UCIIOIB30BATh HUS TIPOLIECCOB U SIB- .
JlemoHCcTpupyeT 3HaHue | Meronsl MareMaTuye- - ckoii 00paboTku UH-
Ounonorndeckre 0ObEKThI 1 JIEHUH, CBSA3AHHBIX C
OCHOBHBIX 3aKOHOB MaTe- | CKOTO MOJAEIMPOBaHUs . dbopmanuu.
MPOLIECCHI, OCHOBBIBASICH HA npodecCHoHaTbHON
MATHUYECKHUX U €CTeCTBeH- | U UX PUMEHEHHE B CrocoOHOCTBIO TIpUMe-
OIIK-1 | 3akoHax U 3aKOHOMEpHO- IEATEIbHOCTDBIO.
HBIX HayK, HEOOXOJTUMBIX

CTAX MaTeMaTUYEeCKuX, (Pu-
3UYECKHX, XUMHUYECKHUX U
OMOJIOTHYECKHUX HAYK U UX

B3aUMOCBA3AX

AJIA PCIICHW A TUIIOBBIX
3a1a4 npodeccHOHATBHON
NeSITeTbHOCTH

peLIeHny paKkTHyIe-
CKHUX 3aj1ad.
ITpuHIMIIBI pabOTHI
TEXHUYECKIX
YCTPOMNCTB U CUCTEM,
OCHOBAHHBIX Ha 3aKO-
Hax TPUPOABL.
OCHOBBI CTATUCTHKHU U
TEOPUU BEPOSTHOCTEN
11t 00paboTKY aH-

HBIX U MIPUHATUSA Pe-

IeHU U

IIpoBoauTe pacueTsl u
CTPOUTbL MOJENH Ha
OCHOBE (PU3HUECKUX U
XHUMHUYECKHX 3aKOHO-
MEPHOCTEM.

Hnrepnperuposatb
pe3yJIbTaThl SKCIIEpU-
MEHTOB M HaOJIIOneHNH
C UCTIOJIb30BaHUEM
Hay4YHBIX METO/OB.

HSITh HAYYHBIC TIPUHIIU-
IBI JUTSI ONTUMHU3ALUN
MPOU3BOACTBEHHBIX
MPOLIECCOB U MOBBILIE-
HUs1 3¢ PEeKTUBHOCTH
TpyOa.
VYMeHusIMHI 00BACHATD
CJI0’KHBIE KOHLIETILHU
MPOCTBIM SI3BIKOM U TIe-
penaBarb CBOM 3HAHUS
KOJIJIEraM U KJIMEHTAM.




OIIK-1.2

Hcnonb3yer 3HaHUs OC-
HOBHBIX 3aKOHOB MaTeMa-
THYECKHUX U €CTCCTBCHHBIX

HayK IJI pelIeHus CTaH-
JOapTHBIX MpodecCuoHaIb-

HBIX 3a1a4

3aKOHBI U IPUHIUTIBI
MaTEeMaTHKH, PU3UKH,
XUMUU U IPYTUX eCTe-
CTBEHHBIX HayK, HEOO-
XOIUMBIE JIJIsI BBITIOJ-
HEHUS TIOBCEIHEBHBIX
npodheCCUOHATBHBIX
00s13aHHOCTEH.
Metoasl npUMeHEeHUs
5THUX 3HAHUH B MPAKTU-
YECKOH AESATENbHOCTH.
-CtanmapTHbIE MOIXO0-
IIbI U QJITOPUTMBI pe-
LICHUST TUITUYHBIX 3a-
na4 B mpoheccuoHalb-
HOW1 cdepe.

IIpumeHnsATE MaTema-
TUYECKUI anmnapar st
pacueTa napameTpoB U
XaPaKTEPUCTUK OOBEK-

TOB U IPOLIECCOB.

AHanusupoBath JaH-
HbI€ U J1eJIaTh BbIBObI
Ha OCHOBE €CTeCTBEH-
HO-HAay4YHBIX TTPUHIIHU-

TOB.

Pemates cranmapTHbIe
3a/1a4u, UCTIONb3Ys
3HaHUsA PyHAAMEH-

TaJbHBIX HAYK.

- OuieHuBaTh TOYHOCTD

1 Ha/IeKHOCTD IOJTY-

YEHHBIX PE3yJIbTATOB.

Hagbikamu ObICTpOrO U
TOYHOTO MPUMEHEHHSI
MaTeMaTH4eCKux Ghop-
MYJI U YPaBHEHUH.
CnocobHoCTSIMH HC-
MOJIb30BATh €CTECTBEH-
HO-HAay4HbIEC 3HAHUS
IUISL YAyYIIEHUs! Kave-
CTBA BBITIOJHIEMBIX pa-
OoT.
Ymenuem anantupo-
BaTh OOIINE HAyYHbIC
MPUHLIUIIBI O KOH-
KPETHBIE YCIOBHS IPO-
(beccroHaNBbHOM Cpeabl.
IIpakTnueckuMu HaBbI-
KaMu paboThl ¢ Mpo-
IPaMMHBIMH CPEICTBA-
MH IS aBTOMATHU3ALUH
pacyeToB M aHAIN3A
TTAHHBIX.

OIIK-1.3

Burageer naBbikamu Teo-
PETUYECKOTO U SKCIIEepPHU-
MEHTAJIbHOI'O HUCCIEIOBA-
HUsl 00BEKTOB npodeccu-
OHAJILHOH JIeSITeIbHOCTH,
OCHOBBIBASICh HA 3aKOHAX
¥ 3aKOHOMEPHOCTSIX Ma-

3aKOHBI U TIPUHIIMITBI
pa3IM4YHbIX o0yacTei
HayKH (MaTeMaTHuKH,
busuku, XuMuu, Ono-
JIOTHN).
Mertons! TeopeTnue-
CKOT'0 U 3KCTIEPHUMEH-
TaJBHOTO MCCIIEI0BA-

IIpoBoaute TeOpeTHU-
4eCKOe HCCIIeJOBAHUE!
b opMyIHpOBATH TUITO-

Te3bl, pa3padaTbiBaTh

MOJIEJIH, TPOBOJUTD
MaTeMaTHYeCKUe pac-
YEThI.
IInanuposaTh U BbI-

Meroaukamu TeOpeTH-
YECKOro aHa/IN3a. yMe-
HUe MPUMEHSITh MaTe-
MaTH4YecKue u Qpusuye-
CKHMe MOJENH IJIsl ONu-
caHMs OOBEKTOB U MPO-
LIECCOB.

IIpakTUuecKkuMH HaBbI-
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TEMaTHYECKHUX, (pU3nye-
CKHMX, XMMUYECKUX U OHO-
JIOTUYECKUX HAYK U UX
B3aMMOCBSI35IX

HUS1, BKJTFOYAsl TJIAHU-
pPOBaHHE YKCIIEPUMEH-
Ta, cOOp MaHHBIX, aHA-
JIU3 Pe3yJIbTaTOB.
CoBpeMeHHbIE UH-
CTPYMEHTBI U TEXHOJIO-
THH JTSI IPOBEECHUS
uccienoBanuii u odpa-
OOTKHU JaHHBIX.
ITpuHuMnBE MEXAUC-
LUTUTMHAPHOTO MOJIX0-
7la MPY UCCIICIOBAHUH
CJIOKHBIX CHCTEM U
MPOLIECCOB.

MIOJTHSITh HKCIIEPUMEH-
ThI: BBIOMPATH MOIXO-
ISILIAE METOIBI U 000-

pPyZOBaHUE, KOHTPO-
JMPOBATH NTAPAMETPHI
JKCIIEPUMEHTA.

AHanu3upoBaTh NOJy-
YEeHHbIE JaHHbIE: 00-
pabaTeIBaTh pe3yJbTa-
Thl U3MEPEHUH, BbISB-

JSITh 3aKOHOMEPHOCTH,
OLIEHUBATh MOTPELITHO-

CTH.
Hnrepnperuposath
PE3YJbTATHL: CBS3bI-

BaTh MMOJyYEHHbBIE

IaHHBIE C TEOPETHYC-
CKUMU 3HAHUSIMH, Je-
7aTb OOOCHOBAHHBIE

BBIBOZIBI.

KaMH MPOBEIEHHS IKC-
NepUMEHTOB: paboTa ¢
nabopaTtopHbIM 000py-

JIOBaHHEM, COOJTIOE-
HHUE TEXHUKHU Oe3omac-
HOCTH.
HUHCTpyMeHTaIbHBIMU
MeTonaMu oopaboTku
JaHHBIX: BJIaZCHUE
CTeLUATU3UPOBAHHBIM
I1O nnsa ananusa nas-
HbBIX, CTATHCTHYECKast
obpaboTka.
YMeHHe UHTErpupo-

BaTh 3HAHMS U3 Pa3HBIX

oOmacreil HayKu AJist

KOMITJIEKCHOTO TIOHH-

MaHHs HCCIIETy eMBbIX
OOBEKTOB U MPOLIECCOB.

OIIK-2

Croco0eH oCyIecTBIsITh
MOWCK, XpaHeHue, 00padoT-
Ky ¥ aHAJH3 PO eccro-
HaJIbHON MH(pOpMaLHU U3
Pa3IMYHBIX HCTOYHUKOB U
0a3 maHHBIX, PEICTABIATD
ee B Tpebyemom opmare ¢
UCTIOJIb30BAaHHEM HH(OP-
MAaLMOHHBIX, KOMITBEOTEP-

OIIK-2.1

Cospemennsie nHpOp-

3HaeT COBPEMEHHbBIC UH-
(bopMaLUOHHBIE, KOMITBIO-
TEPHbIE U CETEBbIE TEXHO-

JIOTHU U 0a3bl MaHHBIX U
MEPCTIEKTHUBBI UX HUCTIOJNb-

30BaHUs TP MTPOU3BO/I-
CTBE OMOTEXHOJIOTHYECKOH

POIYKIHH

MalMOHHBIE TEXHOJIO-
run (UT), Takue xax
CHCTEMBI YIIPABJICHUS
TaHHBIMH, aBTOMATH-
3UPOBAHHBIE CUCTEMBI
YIPaBJICHUS TPOU3BOI-

crBoM (ACVII), 06-
JIaYHbIE BBIYUCICHUS U

IIpumensite cospe-
meHnHbie UT-
WHCTPYMEHTBI JUJIS OTT-
TUMU3ALUH TPOU3BOI-
CTBEHHBIX MPOLIECCOB
Y TIOBBIIIEHUS UX d(-
(bexkTUBHOCTH.
Hcnone3zoBaTh KOM-
MBIOTEPHBIE TIPOTPaAM-

HaBbixkamu paboTel €
COBPEMEHHBIMH HH-
(bopMalMOHHBIMU CH-
cremMamu u ratdop-
MaMHU, HCIIOJTb3YEeMbIMHU
B OMOTEXHOJIOTHSIX.
KowmmereHnmusimMu B 00-
JIACTH MPOTPAMMHUPO-

BaHUs U pa3paboTKu
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HBIX U CETEBBbIX TEXHOJIO-
TUH, BKJIKOYas MPOBENCHUE
pacyeToB M MOJENNPOBA-
HUE, C Y4€TOM OCHOBHBIX
TpeOoBanuii nHpOpMaLHU-
OHHOI1 6€30MacHOCTH

npyrue UT-pewenns,
npUMeHsieMble B OO~
TEXHOJIOTHH.
PaznuuHbIe BUIBI KOM-
MBIOTEPHBIX TEXHOJIO-
TUH, UCTIOJb3YEMBIX B
pa3paboTke u mpous-
BOJICTBE OMOTEXHOJIO-
THYECKUX MPOITYKTOB,
BKJIIOUAsI IPOrPAMMHOE
obecrnieyeHue st MO-
AeTUpOBaHMs OHOIPO-
[[ECCOB, aHAJIN3A JIaH-
HBIX U YIIPABJICHUS
MPOU3BOACTBEHHBIMU
MPOLIECCAMH.
CeTeBble TEXHOJIOTHH,
obecrniedunBarOIKe B3a-
UMOJEHUCTBHE MEXKIY
Pa3IMYHBIMH KOMIIO-
HEHTaMH MMPOU3BOI-
CTBEHHOTO IMpolecca, a
TaKke 0OMEeH JaHHbIMH
BHYTPHU OPTaHU3ALNH U
3a ee MmpeneIamu.
Bbasbl faHHBIX U cUCTe-
MBI yIipaBiieHus Oa3a-
mu nanabix (CYB/),
UCTIOJIb3YEMBIE IS

MBI Y TIPYJIOKEHUS TSI
MOJIETUPOBAHUS U
IPOTHO3UPOBAHUS O~
BEJCHMUS OMOJIoTHYe-
CKUX CHCTEM.
Opraau3oBbIBaTh U
YIPABIATH CETEBBIMU
pecypcamu Juist obec-
neueHus Oecriepedoii-
HOM pabOThI IPOU3-
BOJICTBEHHOTO 000pY-
IOBaHUs 1 0OMeHa
uHpopmMaLuei.
Paborars ¢ 6azamu
TAHHBIX, U3BJIEKAThH
HEOOXOTUMYIO UH-
(dbopMaLuIo U aHAU-
3UPOBATh €€ IS IIPHU-
HSITUS YIIPaBJICHYE-
CKHX PELICHUI.
HuterpuposaTh HOBBIE
TEXHOJIOTUYECKHE pe-
IIEHUS B CYIIECTBYIO-
II1€ TIPOU3BOJCTBEH-
HBIE TIPOLIECCHI.

MPUIIOKEHUN 1JIS aB-
TOMAaTHU3aLUHU TPOU3-
BOJICTBEHHBIX IPOLIEC-
COB.

VY MeH1neM OlleHUBATh
MOTEHLIUAIbHYI) BbIFO-
Iy OT BHEAPEHUs HO-
BBIX TEXHOJOTHYECKUX
PELIeHU U TIaHUPO-
BaTh UX BHEJPEHUE.
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XpaHeHust, 00padoTKu
U aHaJn3a OOJTBIINX
00BbEeMOB JTaHHBIX, I'e-
HEPHUPYEMBIX B MPO-
I[eCCe MPOU3BOMICTBA
OMOTEXHOIOTHUYECKOH
MPOAYKIIHH.
IlepcnekTuBbl pa3Bu-
THS ¥ BHEAPEHUS HO-
BBIX TEXHOJOTHUH B
OMOTEXHOJIOTHYECKOM
CEKTOpe, BKJTIOYAs UC-
KyCCTBEHHBINA HHTEJI-
JEKT, MaIlUuHHOE 00Y-
YeHHe, UHTEPHET Be-
mreit (IoT) u Gnokuelin.

OIIK-2.2

YMeer perarb KOMMYyHHU-
KaTUBHBIE 3a7a491 COBpe-
MEHHBIX TEXHHYECKHUX
cpeacTB U MH(PpOPMALIHOH-
HBIX TEXHOJIOTUH C HC-
MOJIb30BAHUEM TPaaULIH-
OHHBIX HOCUTEJICH HH-
bopmannu

Pasnoobpasue cospe-
MEHHBIX TEXHHYECKHX
CpEeACTB KOMMYHHKa-
LIUH: 3JIEKTPOHHAS
MOYTa, MECCEH/IIKEPBI,
BUICOKOH(PEPEHIICBSI3b,
COLIMAJIbHBIC CETU U JIP.
WNHupopmanoHHbie
TEXHOJIOTUH U IIIaT-
(hOpMBI: CHCTEMBI
yIPABJICHUS IPOESKTA-
MH, KOPIIOPaTHBHBIE
nopTabl, Oa3bl NaH-

O} exTUBHO HCTIOTH-
30BaTh TEXHUYECKHE
cpencTna s odre-
HUSI. OTIIPABJIATH CO-
OOIIeHus, OpraHu30-

BbIBaTh BCTPEUH, BECTH
MEPENICKY, Y4aCTBO-
BaTh B OOCYKIECHUSX.
PaGorats ¢ Tpagumm-
OHHBIMH HOCHUTEJISIMU
uHpOpMALNU: HAXO-
IHUTb HYKHBIE TOKY-

MEHTBI, paboTaTth ¢ ap-

Hagbixkamu paboTsl ¢
COBPEMEHHBIMH TeXHH-
YECKHMH CPEACTBAMHU:
OBICTPO OCBAUBATH HO-
BbIE MTPOTPAMMBI U
YCTPOMCTBA, NPaBUIBHO
UCTIOJB30BATh (PYHKLIUU
U BO3MOXKHOCTH.
YMeHussMu noucka u
obpaboTtku nHpOpMa-
[[UU. HAXOJUTDb HYXK-
HYI0 HHpOpMAIHIIO B
0a3e JaHHBIX, CUCTEMA-
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HBIX, CUCTEMBI JOKY-
MeHTOOOOpOTA.
TpaauuHuOHHBIE HOCH-
TeNMu UHPOPMALIUH:
OyMaKHBIC TOKYMEH-
ThI, APXHUBBL, ONOINO-
TEKH, KaTaJIOTH U TIp.
OcHoBBI HHpOpMALTH-
OHHOI1 6€30MMacCHOCTH:
3aIUTa JaHHBIX, ITU}-
poBaHue, ayTeHTH(pH-
KaLusl OJIb30BATENEH.

XUBaMH, 0QOPMIISIT U
XPaHUTb OyMa KHbIE
MaTepHaIbL.
WnTerpuposats 1ud-
POBBIE U aHAJIOTOBbIE
UCTOYHUKH UHPOpMa-
LUU. O0BLENUHATE NaH-
HbI€ U3 Pa3HBIX UCTOY-
HUKOB, CO3/1aBaTh OT-
YeThl U MPE3CHTALNH.
Pemarte nmpobnemsl,
BO3HHKAIOIINE TIPU
UCTIOTb30BAHUH KOM-
MYHHUKALMOHHBIX HH-
CTPYMEHTOB: yCTpa-
HSITh HETOJIaIKH,
HacTpauBaTh 000pyIO-
BaHHE, KOHCYJIbTHPO-
BaThCS CO CHELNATIH-
CTaMH.

TU3UPOBATH U aHAJTHU3HU-
pOBaTh TaHHbIE.
CnocobHoctsimu K 3¢-
(beKTUBHON KOMMYHH-
KaI[iH: SICHO BBIPaXKaTh
MBICITH, TPAMOTHO CO-
CTaBJISITh MUCbMA U CO-
oO1IeHusI, BECTH JIEJIO-
BYIO TIEPEITUCKY.
Komnereniusimu B 00-
JacTy MHQOPMAIHOH-
HOI1 6e30MmacHOCTH: 3a-
IIUAIIATh JINYHbIE U Pa-
Ooune maHHbIE, COOJIIO-
1aTh MpaBuia KOH(pH-
JEHIIMAJIBHOCTH.

OIIK-2.3

OcBauBaeT nakeTsl Mpu-
KJIaIHBIX TIPOrPaMM JJIst
BBIMTOJIHEHUS HEOOXOIH-
MBIX PacueTOB M0 MOJe-
JMPOBAHHIO MIPOLIECCOB U
O0BEKTOB TPU POU3BOI-
CTBEe OMOTEXHOJIOTHYECKUX
u npyrux. Brnaneer ¢pusu-

[TakeTsl mpUKIaAHBIX
MporpamMm AJisi MOZe-
JIUPOBAHUS TIPOLIECCOB
1 00BEKTOB, TAKUX Kak
MATLAB, Simulink,
COMSOL
Multiphysics, Aspen
Plus u gpyrue cnerma-
JU3UPOBAHHBIE TPO-

BriOupats nomxoss-
LU MaKeT NPUKIaa-
HBIX MPOTPaMM JJIs1
pelIeHns1 KOHKPETHON
3a7a41 MOAEIUPOBa-
HHUSL.
BrimonHATh pacyers! 1
MOZEIUPOBAHUE MPO-

LIECCOB U OOBEKTOB C

HaBbixkamu paboTel €
NaKkeTaMu NPUKJIATHBIX
MPOrpamM AJIsl BBIIIOJ-
HEHHUsl Pac4eTOB U MO-

TEJINPOBAHHS.
Y MeHneM UHTepnpeTu-
pPOBaThb PE3yJIbTAThI
MOJEIUPOBAHUS U
MPUMEHATb UX JIJIs1 Ol-
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YeCKUMH MPUHLIUIIAMU TIe-
pepaboTku nHpOpMALHH,
6a3amMu HHPOPMALMOHHBIX

IAHHBIX

rpaMMBbl, UCIIOJIb3Yye-

@u3nyeckue NpuHLUU-
bl IepepaboOTKU MH-
dbopmanmu, BKIFOUAs
OCHOBBI LIU(POBOIT 00-
pabOTKH CUTHAJIOB,
TEOPHUI0 MH()OPMALUH,
NPUHLHIBI TIEPEeaadn 1
XPaHEHWsI TaHHBIX.
CTpykTypy U Opranu-
3a1uio 0a3 JaHHBIX,
BKJIFOYAst PEIISILIOHHbBIE
U HepeNsiuOHHBIe Oa-
3bI JaHHbIX, SQL-
3arpockl, yIpaBlIeHNe
TPaH3aKHUSIMU 1 UH-
IEKCUPOBAHUEM.
OCHOBHBIE aITOPUTMBI
U METOJIbI YHCIIEHHOTO
aHayu3a, MpUMeHsIe-
MBbI€ B pacueTax U Mo-
TEeNUPOBAHHUH, TAKUE
KaK METOJ KOHEUHBIX
3JIEMEHTOB, METOJ
Monte-Kapno, ontu-

Mbl€ B OMOTEXHOJIOTUNA.

MH3alIUMOHHBIC METObI.

UCTIOJIb30BAHUEM BbI-
OpaHHBIX MTPOrPaMM-
HBIX CPEJCTB.
[IpumensTe Gpusnde-
CKHUE MPUHLIUIIBI TIepe-
pabotku uHpoOpMaUU
1T aHAJTN3a 1 UHTEp-
NPETANH PE3yJIbTATOB
MOZIETUPOBAHHSL.
CoznaBatp u ynpas-
J5Th Oa3aMM TaHHBIX,
BKJIFOUasl pa3paboTKy
CTPYKTYpHI Oa3bl qaH-
HBIX, BBOJI U M3BJICUE-
HUE JaHHBIX, BBITIOJ-

HEHUEC 3aIpOCOB.

TUMHU3AIHH TPOU3BO/I-
CTBEHHBIX MPOLIECCOB.
3HaHUAMH O IPUHIIH-
nax paboTel 6a3 naH-
HBIX U YMEHHEM 3 (-

(EKTUBHO UMHU IOJIB30-

BaThCS.
CriocoOHOCTBIO K caMo-
CTOSATEIILHOMY O0y4e-
HHUIO HOBBIM ITPOTPaM-
MaM U TEXHOJIOTHSIM,
HEOOXOIUMBIM JIJIS BbI-
MIOJTHEHUS TIPOQECCHO-
HaJIbHBIX 3a/1a4.
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4.2 Copep:kaHnue IUCHUNIHMHBI

Tabmuna 3
TemaTu4yecknii IIaH y4eOHOMH NCIHTJINHBI
AyauTopHasi padoTa BHea-
HaumeHnoBaHue pa3aesioB H TeM JHCLH- yac. YAMTOP-
IJIHH (YKPYIHEHHO) /Becero* | JI JIP IKP | nas pa-
oora CP
Paiz(e.n 1. Hay4yHble 0CHOBBI NPOMBIILIEH- 40,75 3 24 $.75
HOU MHKPOOHOJIOTHH
TeMva 1. MHUKpOOPraHU3MBbI-NIPOAYLIEHTHI U UX 10.75 5 6 275
CBOICTBa
Tema 2. Ilytu ynpaBneHuss OHMOXUMHYECKOM 10 ) 6 ’
AKTHBHOCTBIO MUKPOOPTaHU3MOB
Tema 3. Meroabl KyJbTUBUPOBAHUSI MHUKPO- 10 5 6 5
OpPraHU3MOB.
Tema 4. IlpumeHeHne WMMOOWIM30BAHHBIX 10 ) 6 5
KJIETOK 1 (pepMEHTOB.
Paspen 2. Baxuedimue nNpoOMBINLJICHHbIE
NMpoLeCcChbl, OCHOBAHHbIE HA IPHMEHEHHH 40 12 18 10
MHKPOOPraHU3MOB
Tewma 5. [TonydeHne OMOIOTUYECKU AKTUBHBIX
BEILECTB U OTAEJIbHBIX KOMIIOHEHTOB MHK- 14 < 6 4
POOHOI KJIETKH.
Tema 6. TexHomoruu, OCHOBaHHbIE Ha Opo- 14 4 6 4
KEHHSIX U APYTHX Iporeccax MeTaboanu3ma
Tema 7. Ilpou3BOACTBAa, OCHOBAHHBIE HA MO- 12 4 6 5
JTy4eHUH MUKPOOHOH OHOMAacChI.
Pazgen 3. buoaormueckass 6e3omacHoOCTb 13 6 3 4
MHKPOOHOJI0rHYeCKHX MPOU3BOACTB
Tema 8. OcHOBHBIE TpeOOBaHUS K MPOMBILI- 3 5 4 5
JIEHHBIM IITAMMaM MUKPOOPTaHU3MOB.
Tema 9. Obecneuenne 6€30MaCHOCTH MUKPO- 10 4 4 5
OHMONIOrNYeCKUX MPOU3BO/ICTB
KOHMAKMHAsL padoma Ha  NpOMeNCYMOYHOM
xoumpone (KPA)
NOO20MOBKA K 3a4eny (KOHMpOois) 9,25 0,25 9
Bcero 3a 6 cemecTp 108 26 50 0,25 31,75
HNToro mo AUCHHIIJINHE 108 26 50 0,25 31,75




Pa3zpnen 1. Hay4Hble 0CHOBBI NPOMBIILJICHHOH MEUKPOOHOI0THH

Tema 1. MukpoOpraHu3MbI-IIPOAYLIEHTH U KX CBOMCTBA

[TpeamMer, menu M 3a7auv MPOMBILUIEHHON MUKpoOuonornu. MuKpoopranms-
MBI, UCIIOJIB3YEMBIE B TPOMBILIICHHON MUKPOOHONIOTHH. METOABI CENEKIMN U TIOMY-
YEHHUE HOBBIX IITAMMOB C MOJE3HBIMHA CBOWCTBAMUA. METO/BI XPaHEHUS KYJIbTYp. 3a-
LIUTA KYJBTYP OT MOPaKeHUs (haramu.

Tema 2. [Tyt ynpaeneHuss OHOXUMHYECKON AKTUBHOCTHIO MUKPOOPTaHU3MOB

Bnusinue daxropo okpyxatromei cpenbl (pH, Eh, Temneparypa, conepxanue
KHACTIOPOJa U AP.) HA MEUKPOOPraHu3Mbl. ONTUMAJIBHBIE H IAMUTUPYIOLINE 3HAYCHUSL.
KonnuecTBeHHBIE XapaKTEPUCTUKH MUKPOOPraHU3MOB. CKOPOCTh POCTA, BBIXO OWO-
Macchl, MeTabonnmuecknii kKod(hPuimeHT. 3arpaTsl Ha MOAACP)KAHUE KU3HU O€3 pas-
MHO>KEHUSI, KOHCTAHTA HACBIIIEHUS, KOHCTAHTa MHTHOMpOBaHus. OCHOBHBIE NMPHH-
UMbl PETYJIAUUN META00JIM3MA U CKOPOCTH POCTa MUKPOOPTaHU3MOB.

Tema 3. MeTobl KyJIbTUBUPOBAHKSI MUKPOOPTaHU3MOB.

KynpTHBUpOBaHWE B CYCHNEH3MOHHBIX KyJbTypax. [leproanueckoe W Hemnpe-
PBIBHOE KYJbTHMBUPOBaHUE. XemocTaT. Aykcocrar. HenpepelBHas KyibTypa C BO3-
BparoM KJIETOK. MHOroCTaAMifHOE MPOTOYHOE KyJIbTHBUPOBaHME. KOHCTpyKumn
(PepMEHTEPOB M CMOCOOBI KYJIbTUBAPOBAHHS a3POOHBIX U aHAYPOOHBIX MUKpPOOpPra-
HU3MOB. TBepaodazHoe KyIbTHBUPOBAHUE M €r0 0COOEHHOCTU. ChIpbe I KYJIBTH-
BUPOBAHMSI MPOMBIIIICHHBIX [ITAMMOB.

Tema 4. [I[pumeHeHrEe TMMOOUIN30BAHHBIX KJIETOK U (PEPMEHTOB.

OO0wmue npuHIUIBEl UMMOOUIM3AMU KJIETOK U PepMEHTOB. MeTOIbI IMMOOH-
JN3A0UU U UX IPUMEHEHUE B POMBILIIEHHOCTH.

Pasnen 2. Ba:kueiimme npoMbIIUICHHbIE TPOLECCHl, OCHOBAHHBbIC HA MPH-
MEHEHHH MHKPOOPTraHHu3MOB

Tema 5. [losryueHne OHOJIOTMYECKHA AKTUBHBIX BELIECTB U OTIEJIBHBIX KOMIIO-
HEHTOB MUKPOOHOM KIJIETKH.

[Tpou3BOACTBO aMUHOKHUCIIOT. [IPOM3BOACTBO AMUHOKHCIIOT IYyTEM MUKPOOHO-
ro cuHTe3a. MUKPOOPraHu3Mbl- MPOAYLEHTHL. [[PpOM3BOACTBO TIIyTAMUHOBOMN KUCIIO-
ThI, JIN3UHA, TPEOHUHA, TpunTodana, acmaprara. OuncTka aMUHOKKUCIIOT. [Tpon3Bo-
CTBO QaHTUOMOTUKOB. AHTUOMOTUKHM, 00pa3yeMble rpudamMu U UX MPOAYLECHTH. AHTH-
OMOTHKM, 00pazyemMble OAKTEPUSIMHU M UX TPOAYLUEHTH. AHTHOMOTHKH, TPOLYLIHPYE-
Mble akTUHOMHLIeTaMu. TexHonorun nonyueHus. [IpousBoacto pepmeHTOB. MHK-
POOPraHU3MBI-TPOAYLEHTEl TEXHUYECKUX (PEPMEHTHBIX NpenaparoB. HekoTopwie
(PE€pPMEHTBI, MPOU3BOIUMBIEC TPOMBILIJIEHHOCTHI0. AMWIIA3bI, LEJUTIOIAa3bl, TEKTUHA3HI,
npoTerHasbl. OCHOBHBIC 3Tanbl TEXHOJOTWU NoNyudeHus. HMcnonb30Banue GpepMeHT-
HBIX MMPENAPaTOB B MUILEBON MPOMBILIIEHHOCTH, MEIULMHE, MPU MEPEPAOOTKE CENb-
CKOXO3SCTBEHHOTO ChIPbsl M . [ [pOM3BOACTBO BUTAMUHOB

MuUKpOOPraHu3MbI-POAYLEHTHl BATAMUHOB. TE€XHOJOTUSI MOJYUYEHHUS U3 MHUK-
poOHOM OHOMacCchl BOJAOPACTBOPUMBIX BUTAMUHOB (puOO(DIaBUH, THAMUH, [IUAHKO-
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OonamMuH, acCKOPOMHOBAs KHCI0TA U Ap.). TEXHOIOrus MPOU3BOJCTBA >KAPOPACTBO-
PUMBIX BUTAMUHOB (BUTAMHUH A, BUTaMUH D, KapOTMHOW[bI) MYyTEM MUKPOOHOIO
cuHTe3a. [[pon3BOACTBO MUKPOOHBIX MOJIMCAXAPUIOB

Kcanran, rennan, Benad, JEKCTpaH, KypulaH, nysuryad. O0acTe UCIOIb30Ba-
HUSl TPAPOJHBIX MOJUCAXAPUAOB MUKPOOHOTO MPOMCXOKAEHUS. MHUKPOOPraHU3MbI-
OPOAYLEHTHL. Y CIIOBUS KYJIETUBHPOBAHMS MPOIYLICHTOB.

Tema 6. TexHONOTMM, OCHOBAHHBIE HA OPOXKEHUSX U APYTUX MPOLECCAX META-
Oomm3ma

[Tpou3BOACTBO OPraHUYECKUX KHUCIOT. [IPOM3BOACTBO YKCYCHOH KHCIIOTBHI.
MuKpOOPraHu3MbI-POAYLEHTBl YKCYCHOW KUCIIOTHL. A3pOOHBIA cnocod mpou3BOA-
cTBa arerara. OpaHIy3cKUil U HEMEUKHANA CHOCOOBI MOJMYYEHUS] MUILEBOTO YKCyCa.
AHa»poOHasi TEXHOJIOTHS MPOM3BOACTBA anerara. [[pou3BoACTBO MOJIOYHOH KHUCIIO-
Tel. CBOHCTBAa MPOMBILUICHHBIX MUKPOOPTaHW3MOB, CIOCOOHBIX 00Opa3oBBIBATH MO-
JOYHYIO KUCHOTY. ChIphe AJIs MOJYYEHUST MOJIOYHOW KUCIOTHI. TeXHOIOrrs Mpou3-
BOJICTBA M OUMCTKHA MOJIOYHOW KUCIOTHL [lonyuenne nMMOHHOM KucaoThl. TexHOoIo-
TMH MMOTYYCHHS JIAMOHHOW KUCIIOTHI MTPH KyJIbTUBApoBaHuM rpuda Aspergillus niger.
[TpousBoacTBo pactBoputeneid. [Ipon3BoacTBo OuoaTaHOMA. JIPOXKKHN - TPAAULIUOH-
HBIE MPOAYLIEHTHI OnocnupTa. TeXHOMOrnM NOayYEHUsT OMO3TaHOa C UCIIOJIb30BAHM-
eM Jposxokeil. Mcnosib3oBanne OakTepuii Kak MpoayueHToB Ouostanosa. [Iponssoa-
CTBO alETOHA U OyTaHOJIa. BUOKOHBEPCHUS PACTUTENBHOTO CHIPbS, OTXOJI0B CETbCKOTO
X03s51iCTBa U epepadaTbIBAOLIEH MPOMBIIUIEHHOCTH B PACTBOPUTEITH.

Tema 7. [Ipon3BoaCTBA, OCHOBAHHBIE HA MOTYYECHHUH MUKPOOHOH OMOMAcCCHI.

[Tonyuenue Oenka. TexHOIOTHS TPOU3BOACTBA KOpMoOBoro Oenka. [lponsBo-
CTBO MPOOMOTHUKOB M MPEOMOTHUKOB. 3aKBacKu. [loydeHne MUKPOOHBIX MPEnaparoB
JUTSL CEJIBCKOTO XO35MCTBA M OMOpEMEANALNMY 3arPSI3HEHHBIX MTOYB.

Paznen 3. buosornyeckass 0€30MacHOCTh MHKPOOHOJIOTMYECKHX NPOU3-
BO/ACTB

Tema 8. OcHOBHbIE TpPeOOBaHMS K MPOMBILIICHHBIM [ITAMMaM MHUKPOOPra-
HU3MOB.

Knaccuukanms mraMmMoB MUKPOOPraHM3MOB IO CTEMEHW OMACHOCTH. Mephl
Oe3omacHoCTH MpU padoTe ¢ Omosornyeckumu oObekTamu. [lopsaok oueHkn Oes-
OMACHOCTH MPOMBIIIJIEHHBIX [ITAMMOB.

Tema 9. OGecneueHne 6€30MaCHOCTA MUKPOOUOJIOTHYECKUX MPOU3BOJICTB

CaHuTapHO-TUTMEHNYECKAs OLIEHKA OMOIOrMYECKOro 00OBbEKTa U TOTOBBIX MPO-
JOYKTOB, BKIIFOUAKOINUX JKUBBIC KIETKH MpOoAayleHTa. CaHWTApHO-THTMEHUYECKAs
OLICHKA OMOJIOTHYECKOTO 00BEKTA W TOTOBBIX MPOIYKTOB, COAEPKALIMX WHAKTUBHAPO-
BaHHbIC KIECTKH. MHKEHEPHO-TEXHOIOTMUECKOE o0ecneueHne 0€30MacCHOCTH MUKPO-
OMOJIOTMYECKUX TPOU3BOACTB. OCHOBHBIE MCTOYHWUKHA SMUCCHUM MHKPOOMOIOrHYe-
ckux mpou3BoAcTB. [lpenenvHo nomyctumble koHueHTpaumu (I1JIK) HekoTopsix
MUKPOOPraHU3MOB-IIPOAYLEHTOB OAKTEPUAIBHBIX MPENAaparoB U MX KOMIIOHEHTOB.
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XapakTEPUCTUKA KUAKUX, TBEPABIX U Ta3000pa3HbIX OTXOJ0B MUKPOOHOJIOTHYECKOM
IPOMBILUICHHOCTH. Y TUIM3ALUs TBEPABIX U ra3000pa3HbIX OTXOJ0B, OYMCTKA CTOY-
HBIX BOJI MUKPOOMOJIOTUYECKONH MPOMBIIITIEHHOCTH.

4.3 Jlexuuun/nadoparopHblie/ 3aHATUS

Tabmana 4
Copaep:xanue JeKuuii/1a60paToOpHOro NPaKTUKYMa/ 1 KOHTPOJIbHbIE
MEPONPUATHSH
1 =] [+a]
= =
= = g o 8
Ne u Ha3BaHUe JeKUMii/ s =3 4 = z
= o S = o s = °
= J1a00pATOPHBIX 3aHATHI € = 5 o g = 8
= Ne paznenia ez £ = =
g YKa3aHHeM KOHTPOJIbHBIX S 2 g z E 3
. 5
MepOonpHSTHH Sl = 2 g =
§ : s : :
z =5 =
Pa3gen 1. HayuHnble 0CHOBBI NPOMBIILJIEHHOH MHUKPOOHOJIOTHH
OIIK-1.1;
OIIK-1.2; o
. poBepka
Jexuus. 1. Mukpoopranmsmel- | OHK-1.3; KOHCTIEKTA )
MPOAYLIEHTHI U UX CBOMCTBA. OIIK-2.1; .
JeKLUH
Tema 1. Muxk- OIIK-2.2;
POOpPraHU3MBbI- OIIK-2.3
HpOHyu?HTbI U UX TI3Ne1. MUKpOOPraHuame, OIIK-1.1; YcrHbii
CBONCTBA. HCTIONB3YEMbIE B IPOMBILLTIEH- OIIK-1.2; Onpoc, KOH-
Hoit Mukpobuosorun. 3uakom- | OIK-1.3; | Tposb BbIION- 6
CTBO C KOJUIEKLIUOHHBIMH OIIK-2.1; | HeHus 3aHaHUs
IITAMMaMU MUKPOOPTaHU3MOB | QOITK-2.2; B paboueii
HPOAYLCHTOR. OIIK-2.3 TeTpagu
OIIK-1.1;
OIIK-1.2;
1 Jlexuus 2. I1ytu ynpasnenus OTIK-1 3- ITposepka
OMOXMMHUYECKOHN aKTHBHOCTBIO o KOHCITEKTa 2
OIIK-2.1; .
MHUKPOOPTraHU3MOB JeKUnN
PESp OIK-2.2; B
OIIK-2.3
Tema 2. ITytn OITK-1.1; VeTHBIH
ynpasnenus Ouo- | 13 Ne2. Onrumusanus cocra- OIIK-1.2; Ompoc, KOH-
XUMHWYECKON aK- Ba nuTatenpHol cpenbl Meto- | OIIK-1.3; | Tpons BbIION- 5
THUBHOCTBIO MHK- noM Matematudeckoro mianu- | OIIK-2.1; | HeHus 3amaHus
POOPTraHU3MOB POBaHUS SKCIIEPUMEHTA OIIK-2.2; B paboueii
OIIK-2.3 TeTpaau
OIIK-1.1; VcrHbIH
I3 Ne3. Teoperuueckue ocHo- | OIIK-1.2; Ompoc, KOH-
BbI nepuonudeckoro u Henpe- | OIIK-1.3; | Tpons BbIMOJ- 4
PBIBHOI'O KYJIbTUBUPOBAHUSA OIIK-2.1; | HeHus 3aAaHUs
MHUKPOOPTaHU3MOB OIIK-2.2; B paboueii
OIIK-2.3 TeTpaau
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1 =] [
- =
$ E 2 =
Ne u Ha3BaHUe JeKUMii/ s =3 42 = >
= . $ = o 5 & o
= J1a00pATOPHBIX 3aHATHIH € = 5 o s = 2
= Ne pazgena & = E B a =
= < E = )
Z YKa3aHHuEeM KOHTPOJbHbIX S g g = = b5
o ] =] -
MepOonpHsSTHH S 2 g =
g = X = =
=) = >
7 =2 =
OIIK-1.1;
OIIK-1.2; I
OBepKa
Jlexkumsi 3. MeToabl KyibTU- OIIK-1.3; poBep
KOHCIIEKTA 2
BHpOBaHUs MUkpoopranusmos | OINIK-2.1; .
JeKUUH
T 3 M OIlK-2.2;
ema 3. Metozpl
OIIK-2.3
KYJbTUBUPOBAHUS
¥ i OIK-1.1, |  Yormor
MUKPOOPTaHH3SMOB | 13 No4, PocT MEKPOOPTaHH3- OIIK-1.2; onpoc, KOH-
MOB ; MEPUONMECKON KyIBTY- | O[K-13; | Tposs Bbiros- )
e. Biusnue ycnosuil KyapTu-
p y y OIIK-2.1; | HeHus 3aHaHUs
BUPOBAaHMSI Ha MOKA3aTeNIH PoO- OLK.2.5: Souei
CTa MUKPOOPTraHU3MOB 11IK-2.2; B pacoHsi
OIIK-2.3 TeTpaau
OIIK-1.1;
OIIK-1.2;
Jlexuus 4. I Ipumenenue nm- 0 13 IIposepka
MOOMJIN30BAaHHBIX KJIETOK U - KOHCIIEKTa 2
o OIIK-2.1; .
€PMEHTOB. JeKUni
P OIK-2.2;
Tema 4. IIpume- OIIK-2.3
HEHHUEe UMMOOUJIH- OIIK-1.1; Y cTHbIH
113 Ne6. Mmmobmnu3anust Kie-
30BaHHBIX KJIETOK . . OIIK-1.2; Omnpoc, KOH-
TOK APOXCKEH B arapoBblii
U pepMEeHTOB. P P OIIK-1.3; | Tpoub BbINOJ-
renb. M3yuenue OposkeHus, 3.5
OIIK-2.1; | HeHus 3aHaHUS
OCYILECTBIAEMOr0 UMMO- .
o OIIK-2.2; B paboueii
OMITN30BaHHBIMH KJIETKAMU.
OIIK-2.3 TeTpaau
PybexHast koHTpONBHAS pado-
i e . Tectuposanue 0,5
Ta no pasaeny 1.
Paspen 2. BaxkneHye npoMbIlIJIeHHBIE IIPOLECChI, 0OCHOBAHHBLIC HA IPMMEHEHHH MHUK-
POOPraHNU3MoB
OIIK-1.1;
Jlexnmus S. [Tonyuenue 6uono- | OIIK-1.2; I
OBepKa
Tema 3. Ilony- rMYecKy akTuBHbIX Beulects 1 | OIIK-1.3; e
KOHCIIEKTA 4
yeHue OHOJIornye- OTIEJIbHBIX KOMIIOHEHTOB OIIK-2.1; N
o JeKUUH
2. | CKM aKTUBHBIX Be- MUKPOOHOM KJIETKH. OIIK-2.2;
LIEeCTB U OT- OIIK-2.3
JIETBbHBIX KOMITO- OIIK-1.1; VY cTHbIi
HeHToB MukpoO- | I3 Ne7 O6pazosanue Butamu- | OIIK-1.2; Onpoc, KOH-
HOH KJIETKU. Ha B12 nponuonosokucisiMu | OIIK-1.3; | Tponb BbINOJ- 6
OakTepusMu OIIK-2.1; | HeHus 3aHaHUs
OIIK-2.2; B paboueii
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=]
. & : :
= z 2 =
Ne u Ha3BaHUe JeKUMii/ s =3 42 = =
= o $ = 2 5 = o
= Ja00PATOPHBIX 3AHATHH € > = 8 S = 2
Ne pazpena & = E = =
g YKa3aHHEM KOHTPOJIbHbIX S 2 g E = 3
o ] =] -
MepOonpHsSTHH S 2 g =
g = 5 = =
=) = >
7 =2 =
OIIK-2.3 TeTpaau
OIIK-1.1;
Jlexkuus 6. TexHOMOrUM, OC- OIIK-1.2; -
OBepKa
HOBaHHBIC Ha OPOKEHUSIX U OIIK-1.3; POBEp
KOHCIIEKTA 4
Tema 6. TexHo- OPYTUX Tpoleccax MeTado- OIIK-2.1; .
JeKLUH
JIOTUH, OCHOBaH- Tu3Ma OIIK-2.2;
HbIE Ha OPOJKEHUSIX OIIK-2.3
U APYTUX MPO- OIIK-1.1; YcrHbi
neccax merado- | I3 Ne 8. [Tonyuenne nuiesoii | OITK-1.2; Omnpoc, KOH-
nu3ma yKCyCcHOM KucioTsl npu okuc- | OIIK-1.3; | Tponb BbINOI- 6
neHuu stusosoro cnupra yk- | OIIK-2.1; | HeHus 3agaHus
cycHokuchbiMu Oaktepusimu | OIIK-2.2; B paboueii
OIIK-2.3 TeTpaau
OIIK-1.1;
OIIK-1.2;
Jlexnus 7. IIpoussoacrsa, oc- OIK-1 3f IIposepka
HOBaHHbBIE Ha MOJlyYeHUH MHK- - KOHCITEKTa 4
611081 6 OIIK-2.1; .
0oOHoI1 Onomacchl JeKLnH
Fewa 711 . OIK-2.2;
ema 7. [Ipous-
3 OINK-2.3
BOJICTBA, OCHO- =
’ 113 Ne9. Bausinue paznuunbix | OIIK-1.1; YcrHbii
BaHHbIE HA MOJY-
. | ucrouHukoB azora Ha Hakom- | OIIK-1.2; OIpOC, KOH-
YeHUH MUKPOOHOH
nenne buomaccel 6azunuans- | OIIK-1.3; | Tposb BIMON-
Ouomacchl 5,5
Horo rpuda Trametes OIIK-2.1; | HeHus 3amaHust
pubescens nipu BeipamuBanuu | OIIK-2.2; B paboueii
HAa MOJIOYHOU CBIBOPOTKE. OIIK-2.3 TeTpaau
PybexHast koHTpOsBHAs pado-
¥ i ¥ Tectuposanue 0,5
Ta Mo pasaeny 2.
Paznen 3. buonornyeckasi 6e30nacHOCTh MUKPOOHOJIOTHYECKHX MPOH3BOACTB
OIIK-1.1;
Tema 8. OcHoB- OIIK-1 2f
Hble TpeboBanus k | Jlekuusi 8. OcHOBHBIE TpeOO- OIIK l. 3f IIposepka
MPOMBIIILJIEHHBIM BAHUSI K MPOMBILIICHHBIM OLIK 2' l? KOHCIIEKTa 2
IITaMMaM MHKPO- | IHITaMMaM MUKPOOPTaHM3MOB. o JEK I
OIIK-2.2;
OpPraHU3MOB.
P OINK-2.3
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Z = 2
3 s 2 s 2
Ne u Ha3BaHUe JeKUMii/ s =3 a2 = =
= - S = o E & e
= J1a00pATOPHBIX 3aHATHH € = 5 o g = 2
= Ne paznesia &z £ = =
g YKa3aHHEM KOHTPOJIbHbIX S 2 g z E S
o 2 -
MepoNnpHUsATHH EE 2 g =
g = X = =
=) = -1
& -3 =
OIIK-1.1; VcrHbIH
OIIK-1.2; Omnpoc, KOH-
113 Ne 10. OcHoBHbIe TpebO- ’ '
i OIIK-1.3; | Tpoub BbINOJ- 4
BAHUI K MPOMBILIIEHHBIM
P OIIK-2.1; | HeHus 3amaHUs
IITAMMaM MHUKPOOPTaHU3MOB .
PIRE OIIK-2.2; B paboueii
OIIK-2.3 TeTpaau
OIIK-1.1;
OIIK-1.2;
Jlexuus 9. Obecnieuenue Oe3- OIIK-1 3- [Tposepka
OMacHOCTH MUKPOOHO- OILIK 2' 1? KOHCIEKTa 4
Tema 9. OGec- JIOTUYECKUX MPOU3BOJCTB 2 JEKIUH
5 OIIK-2.2;
neyeHue desonac-
OIIK-2.3
HOCTH MUKPOOHO- "
OIIK-1.1; VcrHbIH
anoruyeckux mpo- | I3 Ne 11. Ouenka caHuTapHO-
OIIK-1.2; Onpoc, KOH-
U3BOJICTB MHUKPOOHOIIOTHYECKOTO COCTO-
. OIIK-1.3; | Tpoub BbINOJ- 4
STHUSL OKPY’KArOIIEH cpenbl
5 Py P OIIK-2.1; | HeHus 3amaHUs
HMOTEXHOJIOTHYECKOTO MPOU3- .
3 OIIK-2.2; B paboueii
BOJICTBA
OIIK-2.3 TeTpaau
Tabmuna 5
HepequL BONPOCOB JAJIsd CAMOCTOSITC/ILHOIO H3YUCHHUSI JUCHUILIHHBI
Ne Ilepeuens paccMaTpuBaeMbIX BONPOCOB AJIA
Ne paznena u Tembl p p p P
n/n CAMOCTOAITEILHOTO H3YYeHHUsI
Pazgen 1. HayuHble 0CHOBBI IPOMBILILJIEHHOH MUKPOOHOJIOTHH
Tema 1. Mukpoopraamsz- | IIpopaboTka v MOBTOpEHHE JIEKIIMOHHOTO MaTepHaia U MaTepu-
1. MBI-ITPOAYLIEHTHI U UX ana yueOHuKoB 1 y4eOHbIx mocobmii OITK-1.1; OIIK-1.2; OIIK-

CBOUCTBA

1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3

Tema 2. Ilytu ynpasnenus
2. | OMOXUMHUYECKON aKTUBHO-
CTBIO MUKPOOPTaHU3MOB

IIpopaboTka 1 MOBTOPEHHE JIEKIIMOHHOTO MaTeprana 1 MaTepu-
ana yueOHUKOB 1 yaeOHbIx ocobmii OITK-1.1; OITK-1.2; OITK-
1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3

Tema 3. MeTons! KyIbTH-
3 BUPOBaHUA MUKPOOpra-
HU3MOB.

IIpopaboTka 1 MOBTOPEHHE JIEKIIMOHHOTO MaTepraita i MaTepu-
ana yueOHUKOB 1 yaeOHbIx ocobmii OITK-1.1; OITK-1.2; OITK-
1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3

Tema 4. IIpumenenne um-
4 | MOOMIM30BAHHBIX KJIETOK

u (pepmMeHTOB.

IIpopaboTka 1 MOBTOPEHHE JIEKLIMOHHOTO MaTeprana 1 MaTepu-
ana yueOHUKOB 1 yaeOHbIx ocobmit OITK-1.1; OITK-1.2; OITK-
1.3; OIIK-2.1, OIIK-2.2; OIIK-2.3

Pazgen 2. BaxHelmue npoMbIlJIeHHbIE POLECChl, 0OCHOBAHHbIE HA MPUMEHEHUH MHKPOOP-

raHu3MoB

5 | Tewma 5. [lonyuenue Ouo-

[IpopaboTka 1 MOBTOPEHHE JIEKIIMOHHOTO MaTeprata 1 MaTepu-
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n/n

Ne paznena u TemMmbl

ITepeuyenn paccmaTpuBaeMbIX BONPOCOB JIsI
CaAMOCTOSITE/ILHOI0 H3y4YeHHs

JIOTHYECKH aKTHBHBIX Be-
IIECTB M OTJEJbHBIX KOM-
MOHEHTOB MUKPOOHOM
KJIETKHL.

ana yueOHUKOB 1 yueOHbIx ocobmit OITK-1.1; OITK-1.2; OITK-
1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3

Tema 6. TexHOIOTHH, OC-

HOBaHHBIC Ha OPOIKEHUSIX

U IPYrUX Mporeccax Me-
Tabonn3mMa

ITpopaboTka 1 MOBTOPEHHE JISKLHOHHOTO MaTepuaia 1 MaTepu-
ana yueOHUKOB 1 yueOHbIx mocobuit OITK-1.1; OITK-1.2; OITK-
1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3

Tema 7. IIpon3BoacCTBa,
OCHOBAHHBIE Ha MOJy4e-
HUHM MUKPOOHOH Onomac-

CBL

IIpopaboTka 1 MOBTOPEHHE JIEKIIMOHHOTO MaTeprana 1 MaTepu-
ana yueOHUKOB 1 yueOHbIx ocobmit OITK-1.1; OITK-1.2; OITK-
1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3

Paznen 3. buonornyeckasi 6e30nacHOCTH MUKPOOHOJIOTHYECKHX POH3BOICTB

Tema 8. OcHOBHBIE Tpe-
OOBaHUs K MPOMBILIICH-
HBIM IITAMMaM MHKPOOP-
TaHU3MOB.

IIpopaboTka 1 MOBTOPEHHE JIEKIIMOHHOTO MaTepraia 1 MaTepu-
ana yueOHUKOB 1 yueOHbIx ocodmii OITK-1.1; OITK-1.2; OITK-
1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3

Tema 9. Obecneuenue
6e3omacHOCTH MUKPOOHO-
JIOTUMYECKUX MPOU3BOACTB

IIpopaboTka 1 MOBTOPEHHE JIEKIIMOHHOTO MaTepraia 1 MaTepu-
ana yueOHUKOB 1 yueOHbIx ocobmii OITK-1.1; OITK-1.2; OITK-
1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Tabnwuia 6

IlpuMeHeHne aKTHBHBIX H HHTEPAKTHBHBIX 00Pa30BaTeIbHbIX TEXHOJOTHH

Ne Dopma HanmeHoBaHHME HCIIO/IB3YEMBIX AKTHBHbBIX
, Tema 3ansaTHS p U UHTePAKTHBHBIX 00pa3oBaTeIbHbIX TeX-
n/m 3aHATHUSA .
HOJIOTHH
Pazgen 1 «O0masi MuUKpoOHOJIOTHsI».
UH()OPMALMOHHO-KOMMYHUKALIMOHHAS ~ TEX-
1 Tema 1. Muxkpoopranusmel- JIP HOJIOTHSI, WHIWBUAYAJbHOW 0Opa3zoBaTeib-
MPOAYLEHTBI U UX CBOMCTBA HOW TPaeKTOPUH, U CKBO3HBIE LH(POBbIC
TEXHOJIOTU
MH()OPMALIUOHHO-KOMMYHUKALIUOHHAsA ~ TEX-
Tema 2. Iyt ynpasienus 6uo- hopanm yHmtan
” HOJIOTHSI, WHIWBUAYAJbHOW 0Opa3zoBaTeib-
2 XUMHYECKON aKTUBHOCTBIK) MHUK- JIP o
HOW TPaeKTOPUH, U CKBO3HBIE LH(POBbIC
POOPTraHU3MOB
TEXHOJIOTU
UH()OPMALMOHHO-KOMMYHUKALIMOHHAS ~ TEX-
3 Tema 3. MeToae! KyJbTUBHPOBA- JIP HOJIOTHSI, WHIWBUAYAJbHOW 0Opa3zoBaTeib-
HUSI MUKPOOPTaHU3MOB. HOW TPaeKTOPUH, U CKBO3HBIE LH(POBbIC
TEXHOJIOTU
UH()OPMALMOHHO-KOMMYHUKALIMOHHAS ~ TEX-
4 Tewma 4. [IpumeHeHne UMMOOHITH- JIP HOJIOTUSI, WHAMBHIYaJbHON oOpa3oBaTelb-
30BaHHBIX KJIETOK U (EPMEHTOB. HOW TPaeKTOPUH, U CKBO3HBIE LH(POBbIC
TEXHOJIOTU
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Tema 5. Ilonyuenue Ouonoruye- UHPOPMALMOHHO-KOMMYHUKALIMOHHAS ~ TEX-
5 CKHU AKTHUBHBIX BCILICCTB U OT- JIP HOJIOTHA, I/IHI[I/IBI/II[yaJIbHOfI 06pa30BaTenb-
JebHBIX KOMITOHEHTOB MUKPOO- HOW TpPAEKTOPHUH, W CKBO3HbIE LHU(POBBIC
HOW KJIETKH. TEXHOJOTH
Tema 6. TexHOIOrUHU, OCHOBAH- UHPOPMALMOHHO-KOMMYHUKALIMOHHAS ~ TEX-
6 HbIe Ha OPOXKEHUSIX U APYTUX JIP HOJIOTHSI, WHAHBHIYabHOH 0Opa3oBaTelb-
nporeccax MeTaboanu3Ma HOW TpPAaeKTOpUH, U CKBO3HBIE LHU(POBBIC
TEXHOJOI'"
Tema 7. IIpoussoacrsa, OCHO- UHPOPMALMOHHO-KOMMYHUKALIMOHHAS ~ TEX-
7 BAHHLIC HA MIOJYYCHUHU MI/IKpO6- JIP HOJIOTHA, I/IHI[I/IBI/II[yaJIbHOfI 06pa30BaTenb-
HOW OMOMacCHI. HOW TpPAaeKTOpUH, U CKBO3HBIE LHU(POBBIC
TEXHOJOI'"
Tema 8. OcHOBHBIE TpeOOBaHMS K UHPOPMALMOHHO-KOMMYHUKALIMOHHAS ~ TEX-
NPOMBIINIJICHHBIM IITaAMMaM MHUK- JIP HOJIOTHA, HHHHBHHyaHbHOﬁ 06pa30BaTenb-
POOPraHU3MOB. HOW TpPAaeKTOpUH, U CKBO3HBIE LHU(POBBIC
TEXHOJOI'"
Tewma 9. Obecneuenue Gezomac- UHPOPMALMOHHO-KOMMYHUKALIMOHHAS ~ TEX-
HOCTH MHKPOOHMOJIOTHIECKUX JIP HOJIOTHS, HWHAWBUAYyaJlbHOW 0Opa3oBaTelib-
MPOU3BOJICTB HOW TpPAaeKTOpUH, U CKBO3HBIE LHU(POBBIC
TEXHOJOI'"
6. Texkymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHASI aTTECTALMS 0
UTOraM OCBOCHUS AUCUUIIHHbI
6.1. TunoBbIC KOHTPOJIbHBIC 33JAHUA WJIH UHbIC MATEPHAJIbl, HCOOXOAUMbIEC
JJIS OLCHKH 3HAHMI, YMEHH I 1 HABBIKOB U (MJIM) ONbITA AESITEJIbHOCTH
Bonipocsl K yCTHBIM onpocam
Pa3zpnen 1. Hay4Hble 0CHOBBI NPOMBIILICHHOH MUKPOOHOJI0THH
Tema 1. MUKpOOpPraHu3MbI-IIPOAYLIEHTHI U UX CBOMCTBA.
1.  TpeOoBaHMs K MPOMBIIUICHHBIM ITAMMAaM MUKPOOPraHU3MOB.
2. OCHOBHBIE HAINpPABJIECHUS WCIOJB30BAaHUS OAKTEpUii B MPOMBIILIEHHOMN
MUKPOOHOJIOTHH.
3. OCHOBHBIC HAIPABJICHUS WCIOIL30BAHUS JIPONOKEH M MULETUATBHBIX

IrpuOOB B MPOMBILIIEHHOH MUKPOOUOJIOTHH.

4. OCHOBHBIE HAIPABJICHUS HKCIOJIB30BAHUSI AKTUHOMHLETOB B MPOMBILI-
JIEHHOH MUKPOOHOIOTHH.

5. OCHOBHBIE HAITPABJICHUS WCIOJB30BAHUS MUKPOCKOMMYECKUX BOAOPOC-
JIeil B MPOMBILIEHHOW MUKPOOUOJIOTHH.

6.  MeToapl CENEeKIMM MUKPOOPTaHW3MOB, MCHOIB3YEMBIX JUISl TOJyYCHUS
IPOMBILUICHHBIX ITAMMOB MUKPOOPTaHU3MOB.

1. OCHOBHBIE METOJMYECKUE TMPUEMBI TIOMCKA W BBIACICHUS KYJIBTYP-
IPOAYLEHTOB.

2. OKO(U3HONOTMYECKHIA MOAX0/I BBIIEICHAS MUKPOOPTaHU3MOB U3 OKPYXKa-
IOLIEH CPEaBl U €r0 0OCOOEHHOCTH.

24




3.  @DaKTOpbl MyTarcHe3a U PEKOMOMHOTEHE3a, UCTIOB3YEMBIC ISl IOy YEHUS
ITAMMOB- POAYLIEHTOB JUIsl MPOMBILLIEHHOH MUKPOOUOJIOTHH.

4. ['¢HHO-MH)KEHEPHBIE METOIBI, UCHOJB3YEMBIE IS MOJYUYEHUS MHKPOOP-
TaHU3MOB- CYNEPIPOIYLIEHTOB.

5. Ur0 Takoe MHAYLMPOBAHHAS CEICKIIHSL.

6. . UTo mpeacTaBistoT COOOM MyTarcHHsl.

7. Uto Takoe ruOpuamM3zanusi MUKPOOPraHM3MOB M HACKOJIBKO IIMPOKO OHA
UCITOJIB3YETSI B CENIEKLUU.

8. B uem 3akmrouaercs MmeTon nosyueHust pekomOuHanTHoi JIHK.

9. B kakux o0nactax OMOTEXHOJIOTMH TOJYUYEHBI MOJOXKUTEIBHBIE PE3YIbTA-
ThI IPHA UCITOJIB30BAHUM METOJIOB F€HHOW MHXKEHEPUH?

10. . Meroasl XpaHEHUs KYJIbTYpP: MEPUOANUYECKUE TIEPECEBBI HA TUTATEIIBHBIE
cpenbl. J[onyCcTUMBIE CPOKH MEPUOANUECKUX TTEPECEBOB.

11. XpaHEHUWE MUKPOOPraHM3MOB B JIHO(PHIM3HPOBAHHOM cocCTOsHuMU. [lpe-
MMYILIECTBA U HEOCTATKH.

12. XpaHeHue MHUKPOOPTaHM3MOB IPU HU3KUX Temmeparypax. [lomyctumsie
CPOKH XPaHECHUSI.

13. Kommekuun MUKpOOpPranu3mMoB. KoJmeKkuun nmpoMbIIIEHHBIX MUKPOOPra-
HU3MOB.

14. 3ammra KyJbTyp OT MOPAKEHUS Paramu.

Tema 2. IlyTu ynpas/jieHusi 0MOXHMHYECKOI aKTHBHOCTHI0O MUKPOOPra-
HHU3MOB.

1. BmusHue ¢pakropos okpyxarouieid cpeanl (pH, Eh, Temneparypa, conepxka-
HUE KUCIIOPOAA U AP.) HA MUKPOOPTaHU3MBI.

2. OnTumanbHBIC U TMMUTHPYOLLME 3HAYECHHUSI.

3. KoJIMYECTBEHHBIE XAPAKTEPUCTUKM MHUKPOOPraHU3MOB. CKOPOCTh POCTa,
BbIXOJ OMOMACCHI, META0OINYECKHA KO (PULIMEHT.

4. 3arparbl HA NOJAEPKAHUE KU3HU 0€3 Pa3MHOKCHHUsSI, KOHCTAHTA HACHILIE-
HUS, KOHCTAHTA MHTUOMPOBAHMSI.

5. OCHOBHBIE MPUHIMIBI PETYIAUN METAO0IM3MA U CKOPOCTH POCTa MUKPO-
OpPraHu3MOB.

Tema 3. Meroabl KyJbTHBHPOBAHHS MUKPOOPIraHU3MOB.

1.  KyJbTHBUPOBAHHUE B CYCIIEH3MOHHBIX KYJIBTYPaX.

2. Ilepuogmyeckoe KyapTUBHPOBAHUE. POCT KyJIBTYPBI IPU NEPHOIAUYECKOM
KyJIbTUBUPOBAHUMU.

3. CHHXPOHHBIE KYJIBTYPHI.
SBnenue nuaykcuu.
HenpeprIBHOE KYJIBTUBUPOBAHUE. XEMOCTAT. AyKCOCTAT.
HenpepeiBHAs KyJIbTypa ¢ BO3BPATOM KJIETOK.
MHorocraguitHoe NPOTOYHOE KYJIbTUBUPOBAHHUE.

e LI L
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8. [lloHsTHE TEXHONOrMYECKOro npouecca. OCHOBHBIE CTAANN OMOTEXHOJIOTH-
YECKOT0 MPOU3BOACTBA C UCIIOJIB30BAHUEM MUKPOOPTaHU3MOB.

9.  XapakTepuCTUKa CTaJANU MOJYyYEHUs TIOCEBHOTO MaTepuaa.

10. KoHcTpykunu pepMEHTEPOB U CTOCOOBI KyJIBTUBHPOBAHUS a3POOHBIX U
aHa3pOOHBIX MUKPOOPTaHU3MOB.

11. IlutarenbHblie cpeasl. TpeOGoBaHMs, TPEABIBISIEMBIE K TUTATEIBHBIM CPE-

JaMm.

12. (Cxema NpUroTOBIIEHUS MUTATEIBHBIX CPEN.

13.  ChIpbe il KyJTbTUBUPOBAHMS MPOMBIIIJIEHHBIX [ITAMMOB

14. TlepMoau4ecKuii 1 HENPEPBIBHBIN PEXKUM CTEPUIIM3ALANA MTUTATEIbHBIX
Cpen.

15. OCHOBHBIC YCIIOBUSI Tpouecca (pepMEHTAMU, 00ECIICUMBAOIINE MAKCH-
MAaJIBHBIA CHUHTE3 LEIEBOr0 MPOAYKTA.

16. 'TpebOoBaHMs K CTEPUIIBHOCTH Mpoliecca (pepMEHTALHH.

17. BmumsHue temneparypsl 1 pH Ha pOCT H CHHTE3 OMOJOTMYECKH AKTUBHBIX
BEUIECCTB B Mpoliecce (pepMEeHTALNN.

18. Pexxum aspaumu B npouecce gpepMeHTanun. Cxema MmoAroTOBKH CTEPUIIb-
HOT'O BO31yXa.

19. IlenooOpazoBanue. Mepbl npeaynpekacHus 00pa3oBaHus NEHbI U O0pbOa
C HEW.

20. Tepmoda3HOe KyJTbTUBUPOBAHUE U €70 OCOOEHHOCTH.

Tema 4. IlpumeHeHne ”MMOOHIN30BAHHBIX KJIETOK U ()EPMEHTOB.

1. OOwmue NpUHIMIE IMMOOUIIN3AlMN KJIETOK U (PEPMEHTOB.

2. IlpeumymiecTBa U HEOCTATKH MCIOJIB30BAHKMS MMMOOWIIM30BAHHBIX KJIE-
TOK B MUKPOOHOJOTHYECKIX TPOU3BOJACTBAX.

3. Meroasl UMMOOWTA3AIUY.

4. OcoOEHHOCTH METO/1a TPUBSI3KHA K HOCUTEITIO.

5. Oco0eHHOCTM UMMOOWIIH3AIMKA, OCHOBAHHBIH HA IOMEPEYHOM CIUMBAHUH.

6. UTO MCMONB3YIOT B KAYECTBE HOCUTENS A UMMOOUITM30BAHHBIX KIIETOK
MUKPOOPTraHU3MOB.

7. Kakwue crnocoObl MMMOOMIN3AMKA MPOAYIIEHTOB PacpOCTPaHEHbl HAMOO-
JIEE TIUPOKO?

8. Kakme cnocoObl MPUIIMBKK KyJBTYP MHUKPOOPraHU3MOB K HOCHTEISIM
Han0oJiee BHITOAHBI SKOHOMUYECKH?

Pasnen 2. Baxkneiinmme npoMsInuIeHHbIC TPOLECCHl, 0CHOBAHHbIC HA MIPH-

MEHEHHH MHUKPOOPTaHNU3MOB
Tema S. Ilosy4yenne OHOIOTNYECKH AKTHBHBIX BEIIECTB U OTACJIbHBIX
KOMIIOHEHTOB MUKPOOHOMH KJIETKH.
1.  IIpom3BOACTBO AMHUHOKHMCIIOT yTEM MUKPOOHOTO CHHTE3A.
2. MuUKpOOPraHu3MbI-MpOaAYLIEHTEl aMUHOKHCIIOT.
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3. IIpoM3BOACTBO MIyTAMUHOBOH KMCIJIOTHL, JIN3UHA, TPEOHUHA, TPUNTO(DaHa,
acraprara.

4. O4YHCTKAa QMUHOKHUCIIOT.

5. MuUKpOOpPraHM3MBbI-ITPOYLIEHTH BATAMUHOB.

6. TexHomorus nony4eHus U3 MUKPOOHOWH OMOMAcChl BOJOPACTBOPUMBIX BH-
TaMUHOB (prOO(IABHH, THAMUH, IMAHKOOOJIAMUH, aCKOPOMHOBAs KUCJIOTA U IIP. ).

7. TexHonorust MpOW3BOACTBA KUPOPACTBOPUMBIX BUTAMUHOB (BUTAMHH A,
BUTaMUH D, KapOTHHOUIBI) yTEM MUKPOOHOTO CUHTE3A.

8.  TpeOoBaHus, npeabsBIAsiEMbIE K MPOAYLEHTaM (PEPMEHTOB.

9.  IlomyueHue GakTepUAIbHBIX MEKTOJIMTUYECKIX (DEPMEHTOB.

10. [losydyeHne TPOTEOTUTHUUECKHX, JIMMOJUTHUYCCKHX M aMUJIOIHTHYECKUAX
(PEpPMEHTOB: MPOAYLIEHTHI, CIIOCOOBI, TPHEMBI.

11.  OCHOBHBIE 3TaNbl TEXHOJIOTUHU NOAYUYEHUS (PEPMEHTOB € MCIIOJIB30BAHUEM
MUKPOOPTraHU3MOB.

12. Hcnonb3oBanue (PEPMEHTHBIX NPEMAPaTOB B NMUIICBOH MPOMBILICHHO-
CTH, MEULIMHE, TPHA MEPEPAOOTKE CENBCKOXO3HCTBEHHOTO ChIPbs U IP.

13.  Hcnonb30BaHKME aHTHOMOTHKOB B PA3IMUYHBIX C(hepax MPaKTUUYECKOH Aes-
TEJBHOCTH YEIOBEKA.

14.  XapaKkTepUCTUKA OCHOBHBIX OMOJOTMYECKUX CBOMCTB AHTUOMOTUKOB.

15. Knaccudukaiyss aHTHOMOTHKOB.

16. AHTHOMOTHKH, 00pa3yeMble TPUOAMH U UX MTPOYLIEHTHI.

17. AHTHOMOTHKH, 00pa3yeMble OAKTEPUIMHU U UX TPOAYLEHTHI.

18.  AHTHOMOTHKH, MPOAYLUPYEMbIE AKTHHOMULIETAMH.

19. AHTHOMOTHKH. TEXHOJIOTHH MOTYyUYEHUSI.

20. [lpuBeaute mpuMepbl OAKTEPHABHBIX TOMOIIOJIACAXAPUIOB U TETEPOIIO-
JMCAXAPHJIOB.

21. HazoBute npoayneHTOB OaKTepHAIBHBIX SK30IMOJIACAXapUIOB.

22.  Kak BnusrOT yCIIOBUS KYJbTUBUPOBAHUS MPOAYLEHTOB Ha OMOCHHTE3 OaK-
TEPWIBHBIX K30M0JUCAXAPUIOB.

23. Kakoe npakTHueckoe MPUMEHECHUE MMEKOT OaKTEepUAJIbHBIE 3K30MO0JUCA-
Xapuabl?

24. Kak BIusIrOT yCIIOBUS KYJbTUBUPOBAHUS MPOAYLICHTOB HA OMOCHHTE3 OaK-
TEPUATTBHBIX 3K30TIOJINCAXAPHIOB.

Tema 6. TexHo/10ruH, OCHOBAHHbIE HA OPOKEHHUSIX U APYTHX Mporeccax
MeTafoau3ma.

1. Kakwe opraHmyeckue KMCIOTHI MPOM3BOIAT B MPOMBIIUIEHHBIX MACIITA-
0ax myTeM MUKPOOHOrO CHHTE3a?

2. Kakme MuKpoOpraHmaMbl M3BECTHBI KaK MPOAYLUEHTHI JUMOHHOW KHCIIO-
ThI?

3. HazoBure 00nactv npuMEHEHUS TMMOHHOM KMCIIOTHI.
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4. OnummTe CrocoObl NOJYYEHUST TMMOHHONW KHCITOTHI.
5. Kakoe cbIpbe UCMONB3YIOT KAK CyOCTpar Ajasi MPOMBILIJIEHHOTO KYJIbTUBH-
POBaHUS TPOAYLEHTOB TUMOHHON KUCIOTHI?
6. Onummre 0coOeHHOCTH TBEpAO(Da3HOU (hepMeHTau Il MPOU3BOJICTBA
JIAMOHHOW KUCJIOTEL
7. MUKpPOOPraHu3MbI-POAYLEHTHl YKCYCHON KMCJIOTHI M3 CIIHPTOCOAECPIKA-
[IUX JKAJIKOCTEN M MX OCOOCHHOCTH.
8.  Onummre OCHOBHBIE TEXHOJIOTHH MPOMBILUICHHOTO IMPOU3BOJICTBA YKCYC-
HOW KHUCJIOTHI.
9. IIpom3BOACTBO yKCycCa rIyOMHHBIM CIOCOOOM.
10. [Ipoun3BOACTBO YKCYyCa TOBEPXHOCTHBIM CIOCOOOM.
11. CnocoObl OYMCTKH ¥ KOHLIEHTPAUPOBAHHS YKCYCHOW KHACIIOTHI.
12.  OnumuTe 00JaCTH MPUMEHEHUS MOJIOYHOM KHCITOTHI.
13.  MUKPOOpPraHu3Mbl- NPOAYLUEHTHI MOJIOYHON KUCIIOTHI U UX OCOOCHHOCTH.
14. ONMIOUTE OCHOBHBIE 3TAlbl TEXHOJIOTHUH MPOMBIIUIEHHOTO MOJYYCHHS
MOJIOYHOM KUCIIOTEL.
15. [lpuBeaute 0OLIYIO XapaKTEPUCTUKY MPOMHMOHOBOKUCIIOTO OPOKEHUSI.
16. OnuIIMTE MPOU3BOACTBO M 0OJIACTH MPUMEHEHHS POMMMOHOBON KACIOTHI.
17. Kakue HeHTpanbHbIC MPOAYKTHI MPOU3BOAIT B MPOMBILIICHHBIX MACIITA-
0ax myTeM MUKPOOHOTO CHHTE3a?
18. JlaiiTe oOIIyr0 XapakTEPUCTUKY CHUPTOBOIO OPOKEHUS M TPOXKEH, HC-
NOJIb3YEMBIX B TPOMBILUIECHHOCTH.
19. OnummTe METOBI MOATOTOBKH CHIPbs K COPAYKUBAHUIO B COIUPTOBOM MPO-
MBILIIEHHOCTH.
20. JlaliTe XapakTEpUCTUKY OCHOBHBIX 3TAlOB MPOM3BOJACTBA 3TAHOJIA C UC-
NOJIb30BAHUEM JPONOKEN U3 METTACCHI.
21. JlaliTe XapakTEpPUCTUKY OCHOBHBIX 3TAlOB MPOM3BOJACTBA 3TAHOJIA C UC-
NOJIb30BAHUEM JPONOKEN U3 KPAXMAICOACPHKALIETO ChIPbS.
Tema 7. Ilpon3BoacTBa, OCHOBAHHBIC HA MOJIy4CHHUH MUKPOOHOIi OHoMac-
CbL
MukpoOHbIii Oesok. B yem npenmymecTBa MUKpOOHOTO Genka?
2. IIpouszBoacTBO MUKPOOHOTO Gesika. MUKpOOPraHu3Mbl- MPOAYLIEHTHI.
OCHOBHBIE BH/IbI CHIPbS, MCIOJIB3YEMBIE [UIsl TPOM3BOJACTBA MUKPOOHOTO
Oenka.
4. llpuHuunuaibHas cxeMa MPOU3BOICTBA MUKPOOHOTO OEJKa.
5. Kakum 00pazomM MUKPOMHULETHI UCHOIB3YIOTCS AJIsl TOJTYYEHUST MUKPOO-
HOro Oenka?
6. IlpebmnoTku 1 MPOOUOTUKH.
7. KiroueBble poAbl M BUABI MUKPOOPTaHU3MOB, HCITOJIB3YEMBIX KaK MPOOHO-
TUKH.

28



3aKBacku JJIsi KOpPMOMPOU3BOICTBA HA OCHOBE MOJIOUYHOKHUCIIBIX OaKTEPHIA.

9. 3aKBacKu IJis NULICBONA TPOMBILIEHHOCTH.

10. IIpom3BoaCTBO OaKTEPHAIIBHBIX Y IOOPEHUIA.

11.  OCHOBHBIE IPEACTABUTENIN MUKPOOPraHU3MOB, UCIIOIb3YEMBIX JUISl 3€M-
Jeya00pUTENBHBIX OMONpEnaparoB.

12.  THOKYNAHTHI 1y OOOOBBIX KYJBTYP, OCOOCHHOCTH WX MPOU3BOJICTBA.

13. TlosrydeHne MUKPOOHBIX MPEMAPATOB YIS 3AIUTHI PACTCHUM.

14. MUKpPOOPraHu3Mbl, HCIOJIb3YEMBIE JUIsl IPUTOTOBJICHUS OMOJOTMYECKUX
CPEACTB 3aINUTHl PACTCHUN.

15. MukpoOHbIe TpenapaTsl Jyist OMOPEMENNALNN 3arPI3HEHHBIX MTOYB.

Pa3zpnen 3. buosiornveckasi 6€30nMacHOCTH MUKPOOHOJIOTHYECKHX NPOU3-

BO/CTB.

Tema 8. OcHOBHBIE TPEOOBaHMSI K MPOMBILUICHHBIM [ITAMMAM MUKPOOPraHH3-

MOB.

1. Krnaccupukanms mraMMOB MUKPOOPTaHU3MOB IO CTEMNEHU OMACHOCTH.

2. Mepni 0€30macHOCTH MPpU padoTe ¢ OMOJOTHYECKUMU O0OBEKTAMHU.

3. [Tops 10K OLEHKH OE30MaCHOCTH MPOMBILIUIEHHBIX IITAMMOB.

Tema 9. OGecneuenune 6e30MACHOCTH MUKPOOHOJIOTHYECKHUX MPOU3BOACTB

1. CaHUTapHO-TUTUEHUYECKAs OLEHKA OMOJOrMYECKOro OOBbEKTa W TOTO-
BbIX TPOAYKTOB, BKITFOUAIOLIMX SKMBBIC KIIETKH TPOAYLEHTA.

2. CaHuTapHO-TUTUEHUYECKAs OLEHKA OMOJIOrMYECKOro OOBEKTa W TOTO-
BbIX TPOAYKTOB, COJAEPKAIMX WHAKTUBUPOBAHHBIE KIIETKH.

3. HNHKEHEPHO-TEXHONOTNYECKOE 00ecreueHne Oe30MacHOCTH MUKPOOMO-
JIOTUYECKUX TTPOU3BOJICTB.

4. OCHOBHBIE HCTOYHHKHN 3MUACCUN MUKPOOMOJIOTUYECKUX TPOU3BOICTB.

5. [TpenenvHo nomyctumblie KoHUEeHTpauuu (1K) HEkOTOpBIX MUKPOOP-
TFaHU3MOB-ITPOIYLICHTOB OAKTEPUAIBHBIX MPENAPATOB H UX KOMIIOHEHTOB.

6. XapakTepPUCTUKA KUAKUX, TBEPABIX M razo00pa3HbIX OTXOJI0B MHUKPO-

OMOJIOrMYECKOH MPOMBILIEHHOCTH.

7. YTunmzaums TBEPABIX W ra3000pa3HbIX OTXOJ0B, OUACTKA CTOYHBIX BOJ
MUKPOOHOJIOTHYECKONH MPOMBIIITIEHHOCTH.

Bonpocs! Tekymero KOHTPOJIsi 3HAHUIA

1. Knaccupukanus mTaMMOB MHKPOOPTaHM3MOB MO CTENEHW OMACHOCTH
(MTATOr€HHOCTH ).

2. Mepsl Oe30macHOCTH TP paboTe ¢ OMOJOTUYECKMMU O0OBEKTAMH.

3.  HopmaTtuBHBIE NOKYMEHTHI, PErMAMEHTHPYIOMIME PaboTy ¢ MHKPOOpra-
HU3MaMu 3 1 4 rpynn NaTtoreHHOCTH (OMACHOCTH ).

4. TlopsaoK OLIEHKM OE€30MACHOCTH MPOMBILUICHHBIX [ITAMMOB, PUHATONW HA
TeppuTopun PO.

5. CaHUTapHO-TUTHEHUYECKAs OLEHKA OMOJIOTMYECKOr0 OOBEKTA M TOTOBBIX
NPOAYKTOB, BKIFOUYAKOLINX KUBBIC KJIETKA TPOAYLEHTA.
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6. CaHWUTapHO-TUTMEHUYECKAs OLEHKA OMOJIOTMYECKOTO OOBEKTA M FOTOBBIX
MPOIYKTOB, COAEPKAIIMX NHAKTUBUPOBAHHBIE KIIETKH.

7. VIHXEHEPHO-TEXHOJIOTMYECKOE oOecneyeHne 0e30nacHOCTH MUKPOOUOIIO-
TMYECKUX POU3BOJCTB.

8. OCHOBHBIE HCTOYHUKH 3MUCCUN MUKPOOHOIOTMYECKUX TPOU3BO/ICTB.

9. IlpenensHo monyctumbie koHueHTpauuu (I1/1K) HEKOTOPBIX MHKpOOpra-
HU3MOB- MTPOAYLEHTOB OAKTEPHATILHBIX MPENAPATOB U UX KOMIIOHEHTOB B TPOU3BO/I-
CTBEHHBIX MMOMELICHUSX.

10. IlpemenvHo nomyctumbie koHueHTpaumu (ITIK) HekoTopeix MHKpoopra-
HU3MOB- MPOIYLEHTOB OAKTEPUAIbHBIX MPENApPaTOB U UX KOMIIOHEHTOB B ra30BO3-
AYLIHBIX BBIOPOCAX MUKPOOHOIIOTHYECKUX MIPOU3BOJICTB.

11. XapakTepuCTUKa >KUIKHX, TBEPABIX U ra3000pa3HbIX OTXOJ0B MUKPOOHO-
JIOTUYECKON TTPOMBILIEHHOCTH.

12. YTwimzauus TBEPABIX M ra3zo00pa3HbIX OTXOJ0B MHUKPOOHMOJOTMYECKON
ITPOMBILIEHHOCTH.

13.  OYMCTKA CTOYHBIX BOA MHKPOOHOIOTMYECKON MPOMBILUIEHHOCTH.

Kpurepun oneHuBaHus:

OneHka «OTJIUYHO» BBICTABISACTCA CTYICHTY, €CIUM JNEMOHCTPUPYIOTCS: Y-
OOKOE W MPOYHOE YCBOEHUE MPOrPAMMHOI0 MaTeprasia NOJHBIE, MOCIEA0BATENbHEBIC,
IPAMOTHBIE W JIOTMYECKU M3JIaraéMbl€ OTBETHI NIPU BUIAOU3MEHEHWHU 3a/AaHUSI, CBO-
00HOE BIAICHUE MATEPUAIIOM, PABUIILHO 0OOCHOBAHHBIE MPUHSTHIC PEILICHUSI.

OueHka «XOpoLI0» BBICTABISAETCSA CTYACHTY, €CIU JEMOHCTPUPYIOTCS . 3HAHUE
IPOrpaMMHOI0 MaTepHasa rPaMOTHOE M3IIOKEHHE, 0€3 CYIECTBEHHBIX HETOUHOCTEH
B OTBETE HA BOMNPOC, MPABWIBHOE NMPUMEHEHHE TEOPETUUECCKUX 3HAHWNA, BIAJCHUE
HEOOXOMMBIMU HABBIKAMU NP BBIMOJIHEHUN TPAKTHYECKUAX 3a1a4.

OneHka «yAOBJIETBOPHTEIBHO» BBICTABISIETCS CTYIEHTY, €CIU AEMOHCTPHU-
PYIOTCS: YCBOEHUE OCHOBHOIO Marepvalia, Mpu OTBETE JIOMYCKAKOTCS HETOYHOCTH,
OPA OTBETE JAKOTCS HEAOCTATOYHO MPAaBHUJIbHBIE (POPMYIMPOBKH, HAPYIIAETCS MO-
CJIEIOBATEIBLHOCT B M3JI0KEHUH MTPOTPAMMHOIO MaTEpUalia, UMEKOTCS 3aTPy IHEHUS
B BBITTOJIHEHUH NTPAKTHYECKUX 3aAaAHUA.

TecTbl 11 TEKYLIEr0 KOHTPOJIS 3HAHUI 00y4AI0LIHXCS

TecToBbIE 3a1aHusl ISl TEKYLIETO KOHTPOJISl 3HAHUK 00y4aromuxcs NpeacTaB-

JIEHBI B YY€OHO-METOJMYECKOM MOCOOMM: YTPAKHEHUSI U KOHTPOJIbHBIE PAaOOTHI 1O
micuurimHe  «l[pakTHYeCKne OCHOBBI TEXHOJIOTHH MUKPOOMOJIOTMYECKUX MPOU3-
BOACTBY» y4eOHO-MeToanueckuii kommieke / O. B. Cenuiikas; Pocculickuii rocy nap-
CTBEHHBIN arpapHbiii yHuBepcuTeT - MCXA umenn K. A. TumupszeBa (Mocksa). -
Mocksa: PTAY-MCXA um. K. A. Tumupssesa, 2015. - 56 c.

PyGe:kHoe TecTupoBanue.

Paznen 1. Hay4Hble 0CHOBBI NPOMBILLJICHHOH MUKPOOHOJI0THH
Tecrosele 3ananus no Temam 1-4.
1 BapuanTt

1. K BHEXpOMOCOMHBIM (PAaKTOpaM HACIEACTBEHHOCTH OAKTEPUA OTHOCAT-
sl
a) TUTa3MHUIBL;
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6) TPaHCIO30HBI;

B) MOCIECAOBATECIHLHOCTH,

r) HYKJICOHU..

2. Myranuu 3710:

a) OOMEH reHeTUYeCKOoi nH(popManrel MEXTY TOHOPOM U PELUITUEHTOM

6) Huterpanus mia3Muibl B OAKTEPUAIEHY IO XPOMOCOMY

B) Hacnenyemble n3ameHeHust, 00YCIIOBICHHBIE NCHCTBUEM MYTareHOB

r) HYI3MEHEHHs B r€eHOTIE MPOKAPUOTHON KIIETKH

n)  YcuauBaeT OMOCHHTE3 OelKa

3. [Tepenaua JIHK ot Oakrepuii-nonopa k 0akTepuu-peUUMIMEHTY NIPA y4a-
ctun Oakrepuodara, Ha3bIBACTCS:

a) Tpancdopmarus

0) TpaHCaYKIMS

B) KOHBIOranus

r) JOUCCOIraIus

1) TPAHCJIOKAIUs

4. TpaHcno30HbBI NPEACTABIISIOT COOOI:

a) HYKJIECOTUIHBIE MMOCIEN0BATENBLHOCTH, BKItovatomue 2000-20500 map Hyk-
JICOTHJIOB;

6) ¢parmentsl JJHK nmuHoit okosio 1000 map HYKJI€OTU OB,

B) KOJIBLIEBHIHBIE Cylnieperiepanu3upoBanubie MoJiekyiisl JAHK, coneprxanme
1500-400 000 map HyKI€OTHIOB.

5. TpaHcayKUHENR ABSETCS:

a) TPOLECC MEPEAAYN N'EHETHYECKOrO MaTepraa OT OJHUX OaKTEPHHIPYTHM C
MOMOIIBIO (haros;

6) MOPOLECC NEPEHOCA FEHETHYECKOTO MaTepralia B PACTBOPEHHOM COCTOSIHUM
IIpU KYJIBTUBUPOBaHWU perunuerTa Ha cpeae ¢ JIHK nonopa;

B) IPOLECC MEPEIAYN NTEHETUUECKOTO MATEpHaNa OT KJIETKA-I0HOPA B KIIETKY-
PELMIMUEHT MYTEM HEMOCPEACTBEHHOTO KOHTAKTA KIIETOK.

6. llpueM KyJIbTUBUPOBAHUS MUKPOOPraHU3MOB, CONPOBOXKAAOLLUICSA IOCTO-
SSTHHOHM MOJa4eil B KYJbTUBATOP CBEKEr0 MUTATEILHOIO pacTBOpa U OTOOPOM M3 HETO
PaBHOrO 00BEMA CYCIIEH3UU KIIETOK — 3TO

7. I1pn TBepno(da3HOM KYJIBTHBHPOBAHUH PACXO] MOCEBHON KyJIbTYPbl IPHOOB,
conepskauiei 0,5-3 Mapa, cnop Ha T CyX. KyJAbTyphl, cocTaBisier a) 3-10% ot maccel
cpenbl

6) 0,002-0,03% oT Macchl cpeabl

B) 0,01 % ot maccel cpebl

r) 0,005% ot Maccel cpeibl

8. [ToBEpXHOCTHBII cOCOO KyJIBTUBHPOBAHMS (TPUMEHEHHE, TPEUMYILIECTBA U
HEJIOCTATKH ).

9. baktepun, koTopblie pa3BuBaroTcs npu kKoHieHTpanuu NaCl ot 12-15% u
BBIIIE, OTHOCSTCS K. ..

a) OKCTPEMAIbHBIM Tajoduiam

6) TaJ0TOJICPAHTHBIM

B) MOPCKUM

r) YMEPEHHBIM ranopunam
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10. bakrepuu, pactyuye ¢ MaKCUMaJIBHOW CKOPOCTBIO ITPU TEMIIEPATY PE HUMKE
+20°C, - 310

a) TMCUXPOUIIBI

6) TepModuIbI

B) ME30(HIbI

r) TUNEPTEPMOHUIIBI

2 BapuaHnr

1.MyTanus 3aKiaro4aeTes:

a) B M3MEHEHMSX NMEPBUYHOM CTPYKTYphl JJHK, KOTOpEIE BRIpaXKArOTCS B
HACJICICTBEHHO 3aKPEIJIEHHOM U3MEHEHUH WM YTPATe KaKOTO-IM00 MPU3HAKA,

6) B IpoLEecce BOCCTAHOBJICHUS HACJICACTBCHHOIO Marepuaia;

B) B IIPOLIECCE MEPEeaaYd N'EHETUYECKOI0 Marepraiia J0HOPa PELUITUEHTHOMN
KIIETKE.

2. T1o mpOUCXOKACHUIO MyTALIMU JAETIATCS Ha!

a) CHOHTAaHHEIC

6) MHAYLUUPOBAHHBIC

B) HCTHHHBIC

r) CYIPECCOPHEIC

m) oOpaTHbIe

3. [lepenaua JIHK ot Gakrepuii-noHopa k OaKTEpUU-pPELUMIIMEHTY TPA YYACTUU
OakTeprodara, Ha3bIBACTCS:

a) TpaHchopMmaus

0) TpaHCaYKIMS

B) KOHBIOTalus

r) Oucconuanmsa

J)TpaHCIOKaUs

4. PexkomMOUHaIMEH HA3BIBAIOT;

a) U3MEHEHUs B epBUYHON cTpyKType JJHK, KOTOpBIE BBIpaXKAOTCS B
HACJICICTBEHHO 3aKPEIIJIEHHOM U3MEHEHUH WITM YTPaTe KaKoro-imoo MpU3HaKa,

6) MpoLECC BOCCTAHOBJICHUS HACICACTBCHHOI'O MaTepUaa,

B)  IPOLECC MEPEJaYy e HETHYECKOr0 MaTepraia JOHOpa PELUIIUEHTHON
KIIETKE.

5. TpaHcayKMst COCTOUT U3 CIIEAYIOIIMX 3TAIOB:

a) PpacUIEIUIEHUE XPOMOCOMBI IOHOpA MO ACHCTBUEM (ara

6) nepenoc JIHK yepe3 nurormmazMarnyecKkuii MOCTUK

B) BKJIIOUYEHHME YACTH XPOMOCOMBI JOHOPA B reHOM (para

r) PEKOMOMHAIMS MEXKIY XPOMOCOMaMU PELMITUEHTA

m) ancopOuus JIHK moHopa Ha KIETKE pelUMenHTa

6. U ucras Kyja bTypa — 310

7. @aza NepuoANYECKOr0 KyJIbTUBHPOBAHUS, KOTOPas XapakTEPU3yETCs MOCTO-
SHHOW MAaKCHUMAaJIbHON CKOPOCTBIO JENEHUs KIETOK WM CKOPOCTBIO pocTa -

8. Pacxo moceBHOro marepuania sl HecrnopooOpa3yromux OakTepuil cocTaBs-
BT

a) 3-10% k 00beMy 3aceBacMOii Cpeibl

6) 0,002-0,03% ot Macchl cpebl
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B) 0,01 % ot maccel cpeibl

r) 0,005% ot maccel cpebl

9. YCTaHOBUTE MPABUIIBHYIO MTOCIEA0BATETBHOCT TEXHOJIOTMYECKHAX 3TAMOB
MUKPOOHOIH OMOKOHBEPCUM PACTUTEIBHOTO ChIPBSI.

a) [loaroToBka moceBHOro Marepuaa;

6) BrIOOp cnocoba KyJIbTHBUPOBAHUS,

B) BbIOOp KynbTyphI (IITaMMa) MEKPOOPTaHU3MA,

r) BrIOOp onTUMaNBHBIX PEKUMOB KYJIbTHBUPOBAHUSI.

10.bakTepun pa3BUBAIOTCS B AMANA30HE AKTUBHOCTHU BOJIBI (aW) PABHOM....

a) 090-0,99

6 0,50-062
B 062-099
0 0,40 - 0,60

3 BapuanTt

1.Hocutensimu reHeTnueckoil nH(popmanuu y OakTepuid SBIISIFOTCS:

a) wmonekyJsl JJHK;

6) mousiekyabsl PHK;

B) IUIa3MUIBIL,

r) TPaHCIO30HHI.

2.I'eHHBIC MyTaLIUU TIOSABJISFOTCS B PE3YJILTATE!

a) BBITQJICHUS [TAP OCHOBAHWIA,

6) BCTaBKH OCHOBAHWIA,

B) 3aMEHBI ITap OCHOBAHWIA,

r) [OepeMelIeHUs TPAaHCIIO30HOB.

3. PexoMOuHalmeli Ha3bIBaIOT:

a) UW3MEHEHUs B nepBU4HON cTpykType JJHK, KoTOpEIEC BRIpOKAKOTCS B
HACJIEACTBEHHO 3aKPEIUICHHOM MU3MEHEHUH WM yTPATe KaKOro-I1ud0 MpU3HaKa,

6) MpolecCc BOCCTAHOBICHUS HACICACTBCHHOIO MaTepUala;

B) IPOLECC MEPEIAYN TEHETHUECKOTO MaTeprualia JOHOPA PELUITUEHTHOM
KJIETKE.

4 K penapanuu OTHOCHUTCH:

a) U3MEHEHUs B epBUYHOM cTpyKType JJHK, KOTOpBIE BRIpOXKAOTCS B
HACJIEACTBEHHO 3aKPEIVICHHOM M3MEHEHUH WIIH YTPATe KaKOro-I1ud0 MpU3HaKa,

6) MpoLEeCC BOCCTAHOBJIICHUS HACICACTBCHHOIO MaTepraa,

B) IPOLECC MEPENAYNA TEHETHYECKOTI0 MaTepralia JOHOPa PEUUITUEHTHOMN
KJIETKE.

5. Tpancopmanueii sBisieTcs:

a) MPOIECC MEPeIaul TeHETUYECKOr0 Marepuraia OT OJIHUX OaKTEPU 1pyrum
C MOMOIIBIO (Paros;

6) TPOLECC MEPEHOCA TEHETUIECKOTO MaTepraia B PACTBOPEHHOM COCTOSTHUU
IPH KYJIBTUBUPOBAaHUU perunuerTa Ha cpee ¢ JIHK nonopa;

B) IIPOLECC IEPeAAYM TeHETHYECKOTO MaTeEpHalia OT KIETKH-I0HOPA B KIIETKY-
PELMITACHT MYTEM HEMOCPEACTBEHHOI'O KOHTAKTA KIIETOK.

6. HakonmurenbHas KyJbTypa — 3T0O

7. BelpaiuBaHue MUKPOOPraHU3MOB HA HECMEHSIEMOM Cpelie OT MHOKYJISIUANA 10
OKOHYAHHUS POCTA KJIETOK BCJICICTBUE MCUEPIAHUs IUTATEIBHOTO cyOcTpara u
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HAKOTUICHUSI TPOAYKTOB METa00IM3Ma HOCUT HA3BAHUE -

8. da3a NepUOANYECKOTO KYJbTUBUPOBAHMUS, KOT1a TPOLECCHI ACTIEHUS U OTMH-
PaHUs KJIIETOK B MOMYJIAILANA HAXOAATCS B IMHAMUYECKOM PABHOBECHH —
3TO

9. Pacxon moceBHOTO Marepuana Juist CnopooOpasyromux 0akTepmii co-
CTaBJISIET

a) 3-10% k 00beMy 3aceBaEMOii Cpeibl

6) 0,002-0,03% oT Macchl cpeabl

B) 0,01 % ot maccel cpebl

r) 0,005% ot maccel cpenpl

10. Bakrepun, pactymme ¢ MaKCUMaTbHOM CKOPOCTBIO MPH TEMITEPATYPE
BhIlIE +50°C, - 310

a) TMCUXPO(UIBI

6) TEepMOQUIIBI

B) ME30(HIIbI

r) TUNEPTEPMOPUIIBI

4 BapuaHnrt

1.ITnazMu el mpeACTaBisOT COOOIM:

a) HYKJICOTHUIHBIE MOCIEA0BATENBHOCTH, BKIIoUaromme 2000-20500 nap Hyk-
JICOTHJIOB;

6) (¢parmentsl JJTHK mmHo# okosio 1000 map HYKJIEOTHIOB,

B) KOJIbLIEBUJHBIE CyNepcuupann3npoBanubie Monekyisl JTHK, conepkarme
1500-400000 nap HyKJIEOTHIOB.

2. MyTauum y MEKPOOPTraHU3MOB BO3HUKAKOT MO ACHCTBUEM:

a) (EPMEHTOB

6) PEHTITCHOBCKHX JIyYEH

B) TOKCHHOB OakTepuid

r) (akTopoB pocTa

1) ONTUMAIBHOW TEMIEPATyPhI

3. KoHbroraruein Ha3plBaroT:

a) MPOLECC Mepeaun TEHETUYECKOr0 MaTepraia 0T OAHUX OaKTepHil IPyrum
C MOMOLIBIO (Paros.;

6) TpoLECcC MEPEHOCA TEHETHYECKOTO MATEPHUAIA B PACTBOPEHHOM COCTOSIHUU
[PH KYJIBTUBUPOBAHUM penunuenTa Ha cpenae ¢ J\HK nonopa;

B) TMIEPEHOC TEHETHMYECKOTO Marepuajia OT KIETKM-IOHOpPA B  KIETKY-
PELMIMUEHT MYTEM HEMOCPEACTBEHHOTO KOHTAKTA KIIETOK.

4. K XpOMOCOMHBIM MYTAaLUsIM 10 MOJIEKYJIIPHOMY MEXAHU3MY OTHOCSTCS:

a) JIeNeuus

a. TPAHCIIOKALA

0. nyOnvkanust

B. KOHBIOrauus

r. TpaHnchopmanms

5. MyTtanuu xapakTepusyrTes:

a) (PEHOTUITMYECKONW N3MEHUYNBOCTBIO

6) TOYeYHbIMHU U3McHEeHUsMHU B J[IHK

B) Y4YaCTKOBBIMU M3MeHeHUsMU B JIHK
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r) W3MEHEHUSIMU BO MHOTHX KJIETKaX

m) Tepenavyei FTeHETHYECKOro Marepraia Py HENOCPEACTBEHHOM KOHTAKTE

6. [lepnoanueckoe KyJIbTHBUPOBAHUE MOAPAZYMEBACT

a) BBIPAIIMBAHHE MUKPOOPTaHMU3MOB B 3aKPBITOM CUCTEME B COCYE ONpPEAC-
JIEHHOTO 00BEMA

6) BBIpAIMBAHUE MUKPOOPTraHWU3MOB B CHUCTEME C IMEPUOAUYECKON IMTOJAYEH
NUTATENBLHOrO cyOcTpaTa M yIaJeHUEM YaCTH OMOMAacChl

B)  BbIpalllMBAaHUE MUKPOOPTraHMU3MOB B TPOTOYHOM CUCTEME

r) TOJICPXKaHWE HA MOCTOSHHOM YPOBHE COCTaBa Cpelbl M YCIOBHM pocTa
MUKPOOPTraHU3MOB

7. YCTaHOBUTE MPABWIIBHYIO MOCIEAOBATENBHOCTD CTAAUNA PA3BUTHS MHUKPOOP-
TaHWU3MOB MPH MEPUOMUECKOM KYJIbTUBHPOBAHUH

1- nar-gasza; 2 - cranuoHapHas (asza; 3 - paza ormupanus; 4- SKCIOHEHIH-
anbHas (morapudmuueckas) gasza; S - gasa 3aMeaJIeHUE pocTa.

8. IIpu riyOMHHOM KYJIBTUBUPOBAHUM PACXO]] MOCEBHON KYJBTYpPbl TPUOOB, CO-
nepxatueii 0,5-3 MIpa, Cnop HA T CyX. KYJBTYPbI, COCTABIIIET OT MACChl CPEMBI.

a) 3-10%

6) 0,002-0,03%

B) 0,01%

) 0,005%

9. BeIOOp mITaMMa MUKPOOPraHM3Ma-MpoayLieHTa ONPEAEIISICTCS CIECAYOMMMHU
napaMeTpamu:

9. bakrepun, 11 KOTOPBIX ONTUMAJIBHBIE TEMIIEparypbl Boiiie+70°C...

a) Me30(IbI
6) TCPMOTOJICPAHTHIC
B) TCUXPOQUIBI
r) 3KCTPEMAJIbHBIE TEPMOQHITBI
PyGesxkHoe TecTupoBaHue
Paszpnen 2. Ba:kneiilnue npoMbIIIJICHHBIE MPOLECCHl, OCHOBAHHbBIE HA TIPH-
MEHEHHH MUKPOOPraHHu3MOB
TecroBble 3a1anus 110 Temam 5 - 7

Bapuanr 1
1. Jddexr Ilacrepa 310
a. NIOJIABJICHUE CIIUPTOBOTO OPOKEHUS, OCYIIECTBISIEMOTO IPOACKAMH, B a3p00-
HBIX YCJIOBHSIX;
0. JI0KA3aTeNIbCTBO HEBO3MOYKHOCTH «CAMO3APOKACHUS KU3HMU,
B. NIOJIABJICHUE CITUPTOBOTO OPOKEHUS, OCYIIECTBISIEMOTO IPOACKAMH, B aHAS-

POOHBIX YCJIOBHSX;

oOpa3oBaHKe IPOACGKAMHA MIMLEPHHA MTPH MOALIeaaunBannu cpenasl (pH 8).
JIpOKKH MOTYT COPaKUBATh TAKHE YIJIEBOAbI KAK:

TJII0K032;

Kpaxmar,

LEJITOII034,;

JEKCTPHH.

2 F oaps w3
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3. YceTaHoBuTe NPaBUIbHYIO MOC/I€A0BATETbHOCTD TEXHOJIOTHYECKUX ITANOB
NPOU3BOACTBA OMO3TAHO/IA U3 3ePHA:

pa3BapuBaHueE;

JIpOOJICHHE 3€PHA,

OTIEJICHUE IPUMECEN;

OpOsKEeHHE

pekTUUKALUS

OCaxapyBaHUE Cyca

[IPATOTOBJICHUE IPONOKEN

Jlydmmii HCTOYHHK a30THOT0 MUTAHUS 1JI51 MOJIOYHOKHUCIBIX OaKTepHii:

AMUHOKHUCIIOTHI

HUTPATHI

COJIM AMMOHUS

MOYEBUHA

OCHOBHBIMH NMPOAYKTAMH MACJISHOKHCIOT0 OPO:KEHUS SIBJISIIOTCSI S

MAacJisiHasi U YKCYCHAsi KUCJIOThI

MAacJIsiHas M IIABEJICBAs] KUCIIOTHI

MOJIOYHAs U YKCYCHAsl KUCIIOThI

MacJisiHasi KUCJIOTA U ATUJIOBBINA CIIMPT

JeiicTByoiee Ha4a 0 npenapara ¢gpocgopodaKTepHH:

Bacillus megaterium

Bacillus mycoides

Bacillus mesentericus

Bacillus subtilis

bakrepuu Kakoro poaa ucnoJab3yT MPH CO3AaHUN NPENapaToB «A30TO-

OakTepuH» U «A30TOBHT»:

Bacillus mycoidesl,

Rhizobium trifolv,

Azotobacter chroococcunv,

Lactobacillus plantarum

NoFoap I F AP LA F AR RE O0ROPF AP

TN U

Bapuanr 2
1. IlonaBieHHue cIMPTOBOTO OPOsKEeHNsI B MPUCYTCTBHH KHCJIOPOAAa HA3bIBa-
eTcsi:
a¢pdexrom IlacTepa
s¢pdexTom Koxa
KaraboIu3MOM
MeTa00JIU3MOM

9% o
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2.

0.

B.

I.

8
1
2

W e e

p N FoPRP AR A PR R AR AdF O

Ykaxure peakuuio cpensl (pH), onTuManbHYIO VIS CIMPTOBOTO OpoKe-
HHS$, OCYIIECTB/ISIEMOTO IPOKKAMM:

4-5

2-3

5-6

6-7

YcTaHoBUTE NPABWIBHYIO MOCJIEI0BATEIbHOCTH TEXHOJIOTHYECKHX ITANIOB
NMPOU3BOACTBA OMO3TAHOJIA U3 MEJIACCHI:

MOAr0TOBKa cyOcTpara,;

OpOKECHHUE;

PEKTU(UKALAS,

JUCTHJUISILINS,

[IPATOTOBIICHUE IPONOKET.

IIpu romopepMeHTATHBHOM MOJIOYHOKHCJIOM OpOKEeHHH 00pa3yercsi:
MOJIOYHAs KHCIIOTA

MOJIOYHAS KMCIIOTA U 3TAHOJ

MOJIOYHAs KMCJIOTA U YKCYCHAsl KACIIOTa

MOJIOYHAsI KHCJIOTA U AUOKCU] YTIIEPOaa

. IIponuoHOBOKHC/I0E OPOKEHUE PUMEHSACTCS

B IIPOM3BO/ICTBE TBEPIBIX CHIUYYKHBIX CHIPOB

JUTS TTOJTyYEHU ST KUCTIOMOJIOYHBIX HAITUTKOB

B IIPOLIECCE CEHAKUPOBAHUS KOPMOBBIX TPAB

B KaueCcTBe OUOY100pEHUS

B kayecTBe NpOAYLEHTOB MUKPOOHOTO0 0€/IKa Yalie BCero HCroJib3yoT
JTPOACKA

OakTepun

BUPYCHI

PUOHBI

HonoxurensbHoe aeiicreue gpocpopodakrepuHa:

nepeBoa GocHopoopraHMYECKX COEAMHEHUHN B JOCTYIHYIO /1 pACTEHUI

popmy

NPOHUKHOBEHUE NOCTYNHBIX (hopM (pocdopa B paCTEHUE YEPE3 HAZEMHYIO
4acTh

yayuiieHre GocHopHOTro MUTaHUsI B HEOJIArOMPUITHBIE JJ1S1 PACTEHUI TIEPHO-
bl

murpanus «pochopHbrx» OakTepuil BHYTPh pacTeHus s odecnedeHus (oc-

(OpHOTO MUTAHUS
: X034HCTBEHHOLICHHBIE TPOAYKTHl Y CJIOBHUS KYJIbTUBHPOBAHUSI IPOMCKEH
: KOPMOBO# O€NoK a. aHa’poOHBIE

~

CIUPT STWIOBBIN 0. a>poOHbIe

37



JF o =03 Q0 0

Do E oo =

JelicTBYIOIIUM HAYAJ10M MUKPOOHBIX OHONPENapaToB sIBJISIIOTCS:
PETYJIATOPBI POCTA PACTCHUI
YKUBBIE MUKPOOPTraHU3MbI
AHTUOMOTUKHI
AJIEMEHTHI MUHEPAJILHOTO TUTAHUS
Buonpenapar Ha 0CHOBE CHMOMOTHYECKMX a30T(UKCATOPOB HA3BIBACTCA:
(raBoOaKTEpHH;
pU30TOPPHH;
arpo(u;
a30TOOAKTEPHH.
Bapuanr 3
JIpOK:KM He CTOCOOHBI PACIICIVISITh TAKHE YIJIEBOABI KaK:
TITFOKO3a
Kpaxmall
apabuHo3a
caxaposa
Ecan peakuuio nuTaTeIbHOTO Cy0OCTPaTa NMPU CHHPTOBOM OPOKEHUH O/~

AepKuBarh Npu pH 10 04HUM U3 OCHOBHBIX IPOAYKTOB OposkeHust Oyaer:

a.
6
B
r
3
a
6
B
r
4
a.
0.
B
T
5
a
6
B
r
6
a
6

TJIULIEPUH
TIUIepaIbAeT U

OuCyNbPUT HATPUS

OyTHJIOBBII CIUPT

CopipbeM 1715 NPOU3BOACTBA TAHOJIA HE SIBJISETCS:
KapToQen,

3€pHO;

JPEBECHBIE OTXO/IbI;

parcoBoe Macio.

MoJ104HOKHC/IbIE OaKTepuH COPaKUBAKOT:

JIAKTO3Y

KJIETUATKY

Kpaxman

LEIITHOIO3Y

Jlydmmii HCTOYHHK a30THOT0 MUTAHUS 1JI51 MOJIOYHOKHUC/IBIX OaKTepHii:
AMHHOKHUCIIOTHI

HUTPATHI

COJIM AMMOHHUS

MOYEBUHA

IIponnoHoBOKUC/IbIE OAKTEPUH N0 OTHOLIEHHIO K KHCJIOPOIY:
a’pOTOJIEPAHTHBIE aHAIPOOI

(haKkyIbTaTUBHBIE aHA3POOBI
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AP RP RAPFPOR IR AR a4 P P =

e

a’poObI
oOnuraTHeie a3poObI
Ykaxure onTuMa/ibHbie 3HaYeHus: pH 1151 nporekanus npouecca:

CIUPTOBOE OPOKEHUE a. 4,0—5.0
TJIALIEPUHOBOE OPOKEHUE 0. 8,0
B. 5,0—7,0
r 3,0—4,0

Tunbl MOJIOYHOKHCIOTO Opoxke- [IpoayKThI OpoKeHust

roMo()epMEHTATUBHOE A. MOJIOYHAs KHUCJIO0Ta
rerepo(hepMEHTATUBHOE 0. ATHJIOBBIM CIIUPT
onpuao0poxkeHne B YIJIEKUCIIBIA Ta3

-

YKCYCHAsl KUCIIOTA
JlelicTBy0IIIee HAYAI0 OHONpenapara a30T00aKTePHH:
Azotobacter chroococcum
KOMIUIEKC a30T00AaKTepuit
a30THBIE YI0OPEHUS
a30T(PUKCUPYIOIINE AKTUHOMHUIIETHI
Bapuanr 4
JIPOK:KH 10 OTHOILIECHHIO K KHCJIOPOIY:
(hakybTaTUBHBIE aHA3POOBI
aHarpOObI
a’poObI
MUKPOA3POPUITBI
JIPOK:KM UCMOJIB3YIOT B KA4eCTBE HCTOYHHKA yIJIepoaa:
caxaposy
LEJUTIONO3Y
Kpaxman
NEKTUH
JIj1si NUBOBAPEeHHUsI IPHUMEHSIIOT PAChl IPOK:Kell B 0CHOBHOM:
HU30BbIE
BEPXOBbIE
TEPMO(UTBHBIC
OCMO(DUITbHBIE

le/l NPOMU3BOACTBE 3TAHOJIA U3 MEJIACCHI OTCYTCTBYET TaKasl CTaJiusd TCX-
HOJIOTHYECKOI'0 mpouecca Kak:

OcaxaprBaHUE
JTUCTUTUTSIIHS

OposkeHue ((pepMeHTALHS)
MPUTOTOBJICHUE 3aCEBHBIX IPOACKEH
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5. Mo/10YHOKHC/IbIC 0AKTEPHH M0 OTHOILCHUIO K KHCJIOPOAY:
a. aHa’poOkI
0. a3pOTOJIEPAHTHI
B. MUKPOA3POPUITBI
T. a’poObI
6. YKaxXute KOHeYHbIE NMPOAYKTHI AETOHOOYTHJIOBOT0 OPOKEeHHsl, B 4aCT-
HOCTH:
a. CH;CH,CH,CH,OH + CH;COCH3
0. CH;CH,CH,COOH + CH;COOH
B. CH;CHOHCOOH + CH;CH,OH
T. CH3;COCOOH + CH3;COH
7. Koneunsblie npoaykTbl MeTa0do-  Yc¢/a0BUS KyJAbTHBHPOBAHUS APOKKeii
JIH3MA APOAIKEH
1. CIIUPTOBOE a. a>poOHBbIe
2. MaCASTHHOKHUCITIOE 0. aHa’POOHBIC
B. LIEJIOYHAs Cpelia
r. MOBBILIEHHOE TABJICHUE
8. Bpoxenne KoHeuHble npoayKThI
1. CIIUPTOBOE a. C,HsOH
2. MACJISTHHOKHCIIOE 0. CO;
B. CH3;COOH
. CH3CH2CH2COOH
. CH;CHOHCOOH
e. H»
9, THbI MOJIOYHOKHCIOTO Oposke- Bo30yaurenn Opo:keHus
HUS
1. roMo(pepMEHTaTUBHOE a. Lactobacillus bulgaricus,
2. rerepoepMEHTATUBHOE 0. Lactobacillus plantarum,
%, oupuao0poxKkeHne B. Streptococcus lactis;
r. Bifidobacterium,
II. Leuconoctoc
=4 Lactobacillus bulgaricus,
10. J{eliCTBYOIIHM HAYAJI0M MHKPOOHBIX OMONPENnapaToB sSIBJISIIOTCS:
a. PErYJISTOPBI POCTA PACTEHUIA
0. YKUBbIE MUKPOOPTaHU3MbI
B. AHTUOMOTUKHI
T. 3JIEMEHTHI MUHEPAJIIBHOTO TUTAHMS.

Kpurepun oueHnBaHus Tecra:
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Kpurepuu BbICTaB/ICHHSI OLICHOK 32 TECT, COCTOSINIUIT U3 MATH BOMPOCOB.
Bpems BeimonHeHust padoThi: 7-10 MuH.
OrneHKa «OTIIMYHO» — 5 TPABAJIBHBIX OTBETOB;
OrneHka «Xopomoy — 4 MpaBWIBHBIX OTBETOB,
OreHKa «yIOBJIETBOPUTEIIBHOY» — 3 MPABWIBHBIX OTBETOB;
OneHKa «HEYAOBJIETBOPUTEIIBHO» — 2 MPABWIBHBIX OTBETOB.
Kpurepuu BbICTaB/IeHHS OLICHOK 3a TECT, COCTOSIIIUI U3 JeCATH BONPOCOB.
Bpems BeinmonHeHust padotel: 10-15 muH.
OrneHka «oTaM4HO» — 10 MpaBUIIBHBIX OTBETOB,
OrneHka «xXopouo» — 9-7 MpaBUJIbHBIX OTBETOB,
OrneHka «yJIOBJIETBOPUTEIIBHOY» — 6-5 TPABAJIbHBIX OTBETOB,
OreHKa «HEYNOBIIETBOPUTEIIBHO» — MEHEE 5 TPABUIIBHBIX OTBETOB.
Kputrepuu BbICTaBJ/ICHHSI OLIEHOK 34 TeCT, cocTosiumii u3 14 3aganmii. Bpems BbI-
MOJIHEHHUS padboThl: 15-20 MUH.
OneHka «oTm4HO» — 14-13 mpaBUIIBHBIX OTBETOB;
Onenka «xopommoy — 12-10 mpaBWIBHBIX OTBETOB;
OrneHKa «yIOBIETBOPUTEIIBHO» — 9-7 TPABUJIbHBIX OTBETOB,
OreHKa «HEYNOBIIETBOPUTEIIBHO» — MEHEE 6 TPABUIIBHBIX OTBETOB.
PaGouas Terpaap no gucuuniune b1.B.0S«Mukpoouoaorusp

1. PaGouas TeTpanp s npakTuyeckux 3aHsaThil o aucuumimbe b1.0.42 «IIpak-
TUYECKUE OCHOBBI TEXHOJIOTMM MHUKPOOMOJOTHYECKMX MPOU3BOACTB». M.: LleHTp
oneparuBHOi nomurpadun PI'AY-MCXA nmenn K. A. TumupsizeBa, 2025.

Pabouasi TeTpanp SBISETCS HOBBIM BHIOM Y4YEOHO-METOAMYECKOrO MOCOOMS.
[TocoOue conepkuT HEOOXOIMMBIE MaTepUAIbl IO M3YUYEHUIO METOJ0B MUKPOOHOIIO-
TMYECKUX HccaeaoBanuii. Pabouas TeTpaab COCTaBiieHA B COOTBETCTBUHM € MPOrpam-
Mot guctmmuabl 51.0.42 «IIpakTuyeckne OCHOBBI TEXHOJOTHH MUKPOOHOIOTHYE-
CKHUX TPOM3BOJACTBY. HacTh 3a/aHuii 1aHa B BUJEC HEMBIX TaOJUI[ U CXEM, TTO3BOJISIIO-
IMX 00ECHEeUnTh MPOrpaMMUPOBAaHHBINA KOHTPOJIb 32 YCBOCHUEM Marepuaia. Kpome
TOr0, pabo4YyI0 TE€TPaab CTYJCHTHI MOTYT UCIOJIb30BATh B KAYECTBE TEPMUHOJIOTHYE-
CKOTO cjioBaps. B mocoOue BKIIFOYEHBI BOMPOCHI CAMOKOHTpOJis. Pabouast teTtpaib
NpeIHa3HAueHa JUis CTYJACHTOB, OOY4YarOIIMXCS MO HAMPaBJICHUIO MMOJArOTOBKH
19.03.01 broTexHOI0TUS — HAMTPABJIECHHOCTh.: BUOTEXHOJIOTHS U MOJIEKYJIsipHAsi Ono-
JIOTUs. ArpOnpOMBIIIICHHAs OMOTEXHOJI0THSI, BeTepuHapHas OMOTEXHOJIOTHS

Kpurepun ouennBanusi padoyeii Terpaau mo AMCUMIINHE.

v' Ha «orimuHO» OlicHWBaeTcs padoTa, eciu: padoTa BBIIOJNHEHA B 3aJaHHOE
BpPEMs, CaMOCTOSTEJIbHO, C COOJIIOJIEHMEM MOCIEA0BATEIbHOCTH, KAYECTBEHHO W
TBOPYECKH; CTYACHT MPABUIBHO BHIMIOJIHWI BCE YCIOBUs 3a1aHusi, 63 ommrOoK U uc-
[TPABJICHUN.

v' Ha «xopoimo» omeHHBaeTCs padoTa, ecin: padoTa BBIIOIHEHA ¢ COOMIOCHIEM
MOCTIEA0BATEIBHOCTH, TP BBIMOJHEHUN OTACIBHBIX YCIOBUH AOMYIIEHBI HEOOIBbIINE
OTKJIOHEHUSI;, €CJIM CTYJEHT JAOMYCTHJ HECYIIECTBEHHbIC OMIMOKU WM CHIENIaHbI B pa-
00TE UCIpaBJICHHUSI.
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v OrieHKa «yJI0BJIICTBOPHTEITLHOY BBICTABISETCS, €CIIH: paboTa BHIMOJHEHA B 3a-
JAQHHOE BPEMsl, CAMOCTOSTEJIbHO, HO OTACIbHBIE YCIIOBUS 3a/JaHUSl BBINOJHEHbI C
ommOKkaMu; padoTa BBITOJHEHA HEOPEKHO WITH HE 3aKOHYEHA B CPOK.

v' OreHKa «HEYJIOBICTBOPUTEIBHOY» BBICTABISACTCSA, €CITU: CTYACHT CaMOCTOS-
TEJIbHO HE CIPABUIICS C YCJIOBUSIMH 3aJlaHKs, TOCIEI0BATEIbHOCTh BBITIOJIHEHUS 3a-
JlaHWsl HAPYILEHA, MPU BBIMOJHEHUU YCJIOBUNA 3aaHusl AOTYUICHbI OOJbIIME OTKIIO-
HEHMs, padoTa oopmiIeHa HEOPEKHO U UMEET HE3ABEPIIEHHBIA BUA, CTYIEHT TOJIb-
KO MMEET OYEHb CJIa00€ MPEACTABIEHUE O NMCUMUIUIMHE U HETOCTATOYHO, WM BOOO-
1I€ HE OCBOMJI YMEHHUS MTPU PELICHUU 3aJJaHHUS.

6.2 IlepeyeHb BONPOCOB AJIsi POBEACHHUS 3a4€Ta MO AUCHHUIIHHE.

BOHpOCLI, BbBIHOCHMBIC HA 3a4€T IO JUCHHUIIJIHHE

1. OCHOBHBIE HAMPABICHUS HCIIOJIB30BAHNS OAKTEPHIA B MPOMBILIJIEHHON
MUKPOOHOJIOTHH.

2. OCHOBHBIE HAMPABICHMS UCIIOIB30BAHMS IPOCKEH B MPOMBIILIJIEHHON
MUKPOOHOJIOTHH.

3. OCHOBHBIE HAMPABJICHUS HCITOJIB30BAHNAS MULIETHAIbHBIX TPUOOB B MTPO-
MBILICHHOH MUKPOOHOIOTHH.

4. OCHOBHBIE 3Tallbl KOMIIJIEKCHOW OLEHKH MPOMBILICHHBIX ITAMMOB.

5. OcHOBHBIE TPEOOBAHUS K MPOMBIIIJIEHHBIM IITAMMAM MUKPOOPTraHU3-
MOB.

6. OCHOBHBIE CTa TN MUKPOOMOJIOTMYECKOTO MPOU3BOICTBA.

7. [IpyHUMOEL KYJIBTUBUPOBAHKUS MUKPOOPraHu3MoB. [leproanueckoe
KyJIbTUBHpPOBaHKeE. [[perMyIiecTBa U HEAOCTATKH.

8. [TpyHLMIBI KYJIETUBUPOBAHUSI MUKPOOPraHU3MOB. HenpephIBHOE KyJTb-
TUBMpOBaHuE. [IpenMyinecTBa 1 HETOCTATKH.

g OO01mas KOHLENIHS A TEOPUST HEMPEPBIBHBIX KYJIBTYP.

10.  Tunsl HENPEPBHIBHOTO KYJIBTUBUPOBAHUSA. XEMOCTAT.

11.  Twunel HENPEPHIBHOTO KYJIbTUBHPOBaHUs. TypOuaocTar.

12.  Teeppogasznoe KynpTuBHpoBaHue. OO0IIAs XapaKTEPUCTHKA.

13. IlpenmyniecTBa U HEAOCTATKU TBEPAOPA3HOTO KYJIbTHBAPOBAHUSI.

14.  Hcnonb3oBanue TBEPAOPA3HOTO KyJIGTUBUPOBAHMS IPH MPOU3BOICTBE
AHTUOMOTHKOB.

15. Hcnonb3oBanue TBEPAOPA3HOTO KYJIbTUBUPOBAHUS ITPH MPOU3BOICTBE
(PE€pMEHTOB.

16.  OOwwue NpuHIMIEI IMMOOUIN3ALIMH KIIETOK U (DEPMEHTOB.

17.  IlpenmyniecTBa U HEAOCTATKA UCTIOIB30BAHUS KMMOOMIA30BAHHBIX
KJIETOK B MEKPOOHOJIOTMYECKUX TPOU3BOJACTBAX.

18.  OpraHnyeckue KMCJIOThI, TOJYYaEMbIE TyTEM MUKPOOHOTO CUHTE3A, U
WX MPOIYLECHTHI.
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19.  IlonyueHue JIMMOHHOW KMCIOTHI ITyTEM MUKPOOHOTO CUHTE3A.

20.  OcHOBHBIE 3Tallbl MOJYYEHUS JIMMOHHOW KUCIIOTHI B IPOMBILIJIEHHOCTH
¢ ucronb3oBaHueM Aspergillus niger.

21.  MuUKpOOPraHmu3MbI-MPOAYLEHTHI alleTara i UX 0COOCHHOCTH.

22, A>poOHbIi crmocod MpoU3BOACTBA YKCYCHOM KUCIOTHL. DpaHily3cKas u
HEMELIKask TEXHOJIOTUH TMOJTyYEHHUSI MULLIEBOTO YKCYCa.

23.  AHaspoOHas TEXHOJIOTHUS TIOJYUEHHS alleTaTa U €€ MPEUMYyLIECTRA.

24, MUKpPOOPTraHU3MBI-IPOAYLUEHTHl MOJOYHON KUCIIOTHI U KX OCOOCHHOCTH.

25.  OCHOBHBIE 3Tallbl TEXHOJIOTHU MTPOM3BOICTBA MOJIOYHON KUCIOTHI.

26.  IIpOMBIIUIEHHOE TIOJyYEHUE HEUTPAIBHBIX TPOAYKTOB C HCIIOJIB30BAHM-
€M MUKPOOPraHU3MOB.

27. MHEKpOOPraHU3MbI-IPOAYLUEHTHI 3TAHOJA U UX OCOOEHHOCTH.

28.  OCHOBHBIE 3Tanbl MPOMBIIUIEHHOTO TOJYYEHHUS 3TAHOJIA U3 3€PHA C UC-
MOJIb30BAHUEM APONCKEN.

29.  OcCHOBHBIE 3Tallbl TEXHOJIOTUH TIOJYUYEHHSI CIIUPTA U3 MEJIACCHI C UC-
MOJIb30BAHUEM IPONCKEN.

30. IlosydeHue 3TaHONA C UCTIOJIB30BAHUEM OAKTEPUil.

31.  Ilpom3BOACTBO MIMILIEPUHA MyTEM MUKPOOHOTO CUHTE3A.

32.  IlomydeHue pacTBOPHUTENEH MyTEM MUKPOOHOTO CUHTE3a B MPOMBILIICH-
HOCTH.

33. MuKpoOpraHusMbI-NpoOaAYyLECHTHI alleTOHA U OYTaHOJIa U X OCOOEHHO-
CTH.

34,  CnocoObl KOHIEHTPUPOBAHMS CIIUPTOB U PACTBOPUTENEHN U3 KYJIBTY-
PaIbHON KUIKOCTH.

35. MuKpooprasusMbl- MPOIYLEHTHl THAPOJUTHYECKUX (PEPMEHTOB.

36. IlepcrnekTuBbI NPOM3BOACTBA AMUHOKHUCIIOT IIPHA MOMOILHA MUKPOOPra-
HU3MOB.

37.  IlomyueHue Oenka MUIIEBOTO U KOPMOBOTO HA3HAUYECHHUS ¢ TIOMOILBIO
MUKPOOPraHU3MOB.

38.  IlpenmMyuiecTBa U HEAOCTATKM MUKPOOHOTO OelIKa.

39.  ITlosydeHne BATAMUHOB rpynmbl B myTeM MUKpPOOHOTO CUHTE3A.

40. Ilonyyenue BuTammHa B]2¢c moMOLIbr0 MTPONUOHOBOKUCIBIX OAKTEPHIA.

41.  Tlonyyenue pubo(aaBuHa B MPOMBIIUICHHOCTH.

42.  CaHWTApHO-TUTHEHUYECKAs OLEHKA OMOJOTHYECKOr0 00BEKTA U TOTO-
BBIX IPOJYKTOB, BKJIKOYAIOIIUX JKUBBIE 1 MHAKTUBUPOBAHHBIE KIJIETKHA MPOAYLIEHTA.

43,  Kakue 001acTi MPUMEHEHHS HAXOAAT MUKPOOHBIE MOJIUcaxapu/ibl?

44.  Kakue npupOAHbIE OJUCAXAPUIBL, POAYLIMPYEMBIE MUKPOOPraHU3Ma-
MU, IPUMEHSIOT B (papMakosioruv U Mmeauumue? C Kakoi enbro?

45.  Kaxkue cnocoObl BBIACIEHUS U OUUCTKH MUKPOOHBIX MOJIACAXAPUIOB
MPUMEHSFOT MPH TPOMBILUIEHHOM TPOU3BOJICTBE?
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6.3. Onucanue nokasaresieii 1 KpUTEepHeB KOHTPOJIS yCIIEBAEMOCTH, ONHCAHUE
LIKAJI OLCHUBAHUSL.

6.3.1 OneHo4HbIe CPEeACTBA TEKYLIEro KOHTPOJISA YCIEeBAeMOCTH

Ouenka 3HaHU# CTYJEHTOB TPOBOAUTCS N0 CIEAYIOIIMM KPUTEPHSIM:

Crynenry 3a4er no aucuuninne b1.0.42 «lIpakTudeckne 0CHOBbI TEXHO-
JIOTHM MUKPOOHOJIOTHYECKHUX MPOU3BOACTBY CTABUTCS, CCJIH:

1. 3HaHus CTyEHTA OTJIMYAIOTCS TIYOUHOR U CONEPKATENBHOCTHIO, UM JACTCs
MTOJIHBIA WCYEPIBIBAKOIIMNA OTBET, KAK HA OCHOBHBIC BOINPOCHI, TAK W HA JOTOJIHU-
TEIBHBIE!

J CTYACHT JIOTUYHO M TMOCJEA0BATEILHO PACKPHIBACT BOIMPOCHI,
NPEVIOKEHHBIE B OUIIETE,

J CTY/ICHT M3JIaracT OTBEThl YBEPEHHO, OCMBICIIEHHO U SICHO;

o riyOokne U 00OOICHHBIE 3HAHKWS OCHOBHBIX MOHSATHI MCHUXOJI0-

rud, (POpM U METOJOB OPraHU3aLMK TPOLECCA UCCIIEA0BAHUS B TICUXOJIOTHH.
Cryaenry 3a4er no aucuuniaude b1.0.42 «IlIpakTuyeckne 0CHOBBI TEXHO-
JIOTHH MHKPOOHOJIOTHYECKHX MPOU3BOACTBY, €CJIH:
1. 3HaHUs CTYyACHTA HE OTVIMYAKOTCS TIIYOMHOM M COACpPKaTENbHO-
CTBIO, UM HE JACTCS TOJHBIA MCUYEPIBIBAOIIMANA OTBET, KAK HA OCHOBHBIE BO-
IIPOCHI, TAK ¥ HA JTONOJIHUTEIIBHBIE:

o CTYJICHT M3JIaracT OTBETHl HEYBEPEHHO, MATEPUAIT HEOCMBICIIEH,

o 0OHapyKCHO HE3HAHWE WJIM HEMOHWMAHWE CTYJIECHTOM KOHTPOJIb-
HBIX BOIIPOCOB;

o JIOMYCKAKOTCA CYUICCTBEHHBIE OLIMOKW MPU M3JI0KEHUM OTBETOB

Ha BOIIPOCEIL, KOTOPLIC CTYACHT HC MOXKCT UCITPABUTL CAMOCTOATCIILHO.

7. Y4eOHO-MeTOoAn4YeCKOe U HH(POPMAIHOHHOE 00eCTICYeHUE JUCIUITHHbI
«IIpakTH4YecKue OCHOBbI TEXHOJIOTHHA MHKPOOHOJIOTHYECKUX MPOU3BOACTB)

7.1 OcHOBHasI uTEPATYpa
1. Emues, B.T. MukpoOuonorus : yueOHuk st By3oB/ B.T. EmMues,

E. H. Mumyctun. — 8-¢ w3n., ucnp. U jpomn. — Mocksa . UznarensctBo FOpaiir,
2025. — 428 ¢. — (Beicmiee oO6pazoBanue). — ISBN 978-5-534-06081-2. — Tekcr :
anekTpoHubli  //  OOpazoBarenvHas 1miatgopma HOpaitt  [caiit] — URL:

https://urait.ru/bcode/510779
2. Hetpycos, A. 1. MukpoOuonorus: Teopusi U npakTuka B 2 4. Yacte 1 : yuel-

Huk s By3oB / A. U. Herpycos, M. b. KotoBa. — Mockga : MznarensctBo HOpaii,
2025. — 315 ¢. — (Beicuiee oO6pazoBanue). — ISBN 978-5-534-03805-7. — Tekcer :

anekTpoHHbli  //  OOpasoBarenbHas tiargopma HOpaiit [calit] — URL:
https://urait.ru/bcode/510995
3 Herpyco, A. 1. MukpoOuonorus: Teopusi U MpakTuka B 2 4. YacTe 2 : yuel-

Huk juis By3oB / A. U. Herpycos, M. b. KotoBa. — Mockga : MznarenscTBo HOpaiirt,
2025. — 332 ¢. — (Beicuiee oO6pazoBanue). — ISBN 978-5-534-03806-4. — Tekcer :
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anekTpoHHbli  //  OOpasoBarenbHas 1iargopma HOpaiit [calit] — URL:
https://urait.ru/bcode/512707
4. Sxynos, T. P. MonekynsipHas OuorexHosorust . yueOHuK st By3oB / T. P.
Sxynos, T. X. ®auzoB. — 3-¢ uzn., crep. — Cankt-IlerepOypr : Jlans, 2021. — 160
c. — ISBN 978-5-8114-8733-2. — TekcT : 3N€KTPOHHBINA // JlaHb : 3MEKTPOHHO-
oubnmoteunas cucrema. — URL: https://e. lanbook.com/book/179623
=3 AptioxoBa, C. M. BHOTEXHOMOrMs MUKPOOPTaHU3MOB. MPOOMOTHKH, TPeOno-
TUKH, MeTaOMOTHKN : yueOHOoe nmocodue / C. M. Aptroxosa, O. B. Ko3nosa. — Keme-
poso : KemIl'V, 2019. — 224 ¢. — ISBN 978-5-8353-2548-1. — TeKCT : 31EKTPOH-
HBIA // Jlanb ; 3NEKTPOHHO-OMOIMOTEUHAs cucTeMA. — URL:
https://e.lanbook.com/book/135187
6. Kucenera, O. B. buotexHosorus nuuieBoro 0enka : yueoHoe nocodue / O. B.
Kucenera, B. B. Tapuononbckas, [1. B. MuponoB. — KpacHosipck : CuOl'Y um. aka-
nemuka M. @. Pemernéra, 2021. — 92 ¢. — TekcT : anekTpoHHbI // JlaHb : 3nek-
TpOHHO-OMONMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/195120

7.2 JIoNOJIHUTJIbHAS JINTEPATypa
1 buorexnonorus [Tekct] : yueOnuk / A. 5. Camyiinenko, ®@. U. Bacunesuuy, E.
C. BoponuH ; pen. A. 5. CamyiiieHko. - 2-¢ nepepad. uza. - Mocksa : [0. u.], 2013. -
746 c. : puc., Tabn. - bubmuorp.: ¢. 726-741 (288 nazB.). - 1000 3k3.. - ISBN 978-5-
89904-017-7 : b. 1.
ABT. yKa3aHbl Ha 000pOTE THT. JI.
2 . Kpurep, O. B. OCHOBbI OMOTEXHOJIOIMYECKOH MEPEPAOOTKHA ChIPbsI PACTH-
TEIBHOr0, YKUBOTHOTO, MUKPOOHOJIOTMYECKOT0 MPOUCXOKACHHS U PBIOBI : y4eOHOE
nocodue / O. B. Kpurep. — Kemeporo : KemI['Y, 2013. — 90 ¢. — ISBN 978-5-
89289-750-1. — Tekcr : >neKTpoHHBIHN // JIaHb | 3NEKTPOHHO-OMOIMOTEUHAS CUCTE-
ma. — URL: https://eJanbook.com/book/45628 (nara oOpamenus: 25.06.2020). —
Pexxum fgocrymna: i aBTOpH3. MOJIB30BATENEH.
3 JlapuonoB, A. B. I'eHeTHKa MUKPOOPTaHU3MOB. TEKCTOTPaUUECKIE YUCOHBIE
marepuaisl : yueOHoe nocodue / A. B. Jlapuonos, C. H. SIkoenesa. — Kemepo-
BO : Keml'Y, 2015. — 173 ¢. — ISBN 978-5-8353-1885-8. — TeKCT : 3NEKTPOHHBIN
// Jlanb :  2nekTpoHHO-OMOMMoTEYHas cuctema. — URL:
https://e.lanbook.com/book/121224 (aara oOpamienus: 25.06.2020). — Pexxum noc-
TyMa: JUisl aBTOPH3. MOJIb30BATENEH.
4 Mexanu3Mbl OMOCHUHTE3a AHTHOMOTUKOB ;| YyU4eOHO-MeToM4Yeckoe nocooue / H.
E. ITaBnoeckas, . A. I'neymeBa, A. B. Jlymuukos, O. A. Mapkuna. — Open
Openl’AY, 2019. — 144 ¢. — Tekcr : 2neKTpoHHBIA // JlaHb : 3IEKTPOHHO-
oubnuoteunas cucrtema. — URL: https ://e. lanbook.com/book/118849 (nara oGpa-
uieHus: 25.06.2020). — Pexxum goctymna: [uist aBTOPHU3. MOJIb30BATENEH.
5 CenbCKox034iCTBEHHAs OMOTEXHOJIOTHS N OMOMHKEeHEpUs [TekeT] : yueOHUK.
PekomengoBano B 2008 romy MunuctepcTBoM 00pa3oBaHus U Hayku Poccuiickoii
denepan B KauyecTBE y4YeOHHMKA /I CTYJACHTOB BBICIIMX YYEOHBIX 3aBEICHWUH,
o0yvaromuxcst 0 CENbCKOXO3HCTBEHHBIM, €CTECTBEHHO-HAYYHBIM M TEAarornye-
ckuM cretmanbHocTsM / pen. B. C. Illeenyxa. - 4-¢ u3f., ucnp. u gon. - Mocksa :
JIEHAH/L, 2015. - 700 c.: puc., Tabn. - bubmuorp. B koHue rnas. - ISBN 978-5-
9710-0982-5 : b. 1.
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6 TexHuueckass MHKPOOMOJIOTHS MPOAYKTOB SKMBOTHOIO — MPOUCXOXKICHUS
[Tekcr] : yueOHOE mocoOue Juisi CTYJEHTOB BYy30B, 00YYAKOUIUXCS TI0 HAMPABJICHUIO
260300 - TexHOJIOTHSL ChIPbSl U MPOAYKTOB >KMBOTHOTO NMPOUCXOXKIECHUS 10 CHELH-
anbHOCTAM 260301 - TexHOJIOTHS Msica U MACHBIX NMPOAYKTOB, 260302 - TEXHOIOTHA
PBIOBI B PHIOHBIX MPOIYKTOB, 260303 - TEXHOIOTUS MOJIOKA H MOJIOYHBIX TPOAYKTOB
/ B.W. I'anuna, H.C. Koponesa, C.A. ®unvuakosa. - Mocksa : [leJIu npunt, 2008. -
351 c., [6] v : un ; 22 cM. - bubnuorp.: 341-346. - 1000 3k3.. - ISBN 978- 5-94343-
171-5

7.3 MeToanyeckne yKa3zaHusi, pEKOMEHIALUH U IPyrue MaTepuaJjibl K 3aHATUSIM
1. [Tpwn mpoBeneHnn 1a00PATOPHBIX padOT HEOOXOAUMO CTPOro COOJIFOAATH Mpa-

BUJIA TEXHUKHU O€30MaCHOCTH NPH padboTe B MUKPOOMOJIOTHYECKOH JTab0opaTopuu,
yKazaHus npenojaBarencii u 1adopaHToB KaQeaphl.

2. Pabouyas teTpaab 11 1a00OpaTOPHBIX 3aHATHI N0 AucuuIuinHe «IIpakTruueckue
OCHOBBI TEXHOJIOTUH MUKPOOUOJIOTMYECKHUX MPOU3BOACTBY. M.: LIeHTp onepaTuBHO#
nomurpapun PAY-MCXA nmenn K A Tumupszesa, 2025.

3. CIT 1.3.2322-08 bezonacHOCTh padOThl ¢ MUKPOOpPraHu3Mami 3 - 4 rpymni na-
TOT€HHOCTH (OMACHOCTH) ¥ BO30OYAUTEISIMU MAPA3UTAPHBIX OOJIE3HEH

4, ®I'OC BO no Hanpassniennto 19.03.01 buorexnonorus

5. OIIOIT BO no Hanpaenenuto 19.03.01 buorexnonorus

6. VYy4eOnblii nan no HanpaeneHuto 19.03.01 buorexnonorus

8. Ilepeuens pecypcoB HH(POPMALHOHHO-TEIEKOMMYHUKAIINOHHOI ceTH
«HTEepHET», HEOOXOAUMBIX JJI1 OCBOCHHS AU CUHITUHBI

1. OnexTpoHHO-0ubmmoteunas cucrema Jlans, http://e.lanbook.com/ octyn He
OrpaHUYEH.
2. DnexTpoHHO-6ubnmoteunas cucrtemMa «3BC FOPAUT www.biblio-online.ru
JloCcTyIl HE OrpaHuyYeH
3. OnextponHas oubnuoreka PI'b https://search.rsl.ru/ru JlocTyn He OrpaHUYEH.
4, benopycckas muppopas oudbmuoreka https://library.by/ JlocTyn He orpaHUYEH.
OnekTpoHHo-0nbnnoreyHas cucrema PICAY-MCXA nvenn K. A. Tumupsizera
6.  baza nannbix «Scopusy (http://www.scopus.com).
7.  baza JAHHBIX «Web of Sciencey
(http://webofknowledge.com/)/://elib.timacad.ru J/IocTyn He OrpaHUYEH.

8.1 ba3bl faHHBIX, HHPOPMANMOHHO-CNIPABOYHbIC H MOUCKOBBIC CHCTEMBI

NupopmanHOHHbIE TEXHOJIOTHH:

1. DnekTpoHHble yueOHUKHW. 2. TexHogormm MmynbTUMeana. 3. TexHoIoruu
HHTepHET (3NEKTPOHHAS NOYTA, JIEKTPOHHBIE OMOIMOTEKH, SJIEKTPOHHBIE 0a3bl TaH-
HBIX).

JUIs ”HBAJIMIOB U JIL C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbsI OCBOCHHUE
JAHHOH AWCLMILTAHBL (MOIYJISL) MOKET ObITh OCYIIECTBICHO YACTUYHO C MCIOJB30-
BaHUEM JUCTAHIHMOHHBIX O0PA30BATENbHBIX TEXHOJIOTHMIA: ClAlA-NPE3CHTAlUi JIeK-
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MOHHBIX 3aHATUI, Marepuajbl A CaAMOCTOSITENbHON pPadoThl U KOHTPOJILHO-
U3MEPUTENTbHBIE MATEPUAIIBI.

IIporpammHuoe obecneyeHue:

1. Onepanmonnas cuctema MS Windows XP 2. Onepanuonnas cucrema MS
Windows 7 3. Onepanuonnas cucrema MS Windows 8 Prof 4. Onepaunonnas cu-
crema MS Windows 10 Prof 5. ITaker oducusix npunoxkennii MS Office 2007 6.
[TakeT opucHbx mpuwioxenuit MS Office 2013 7. Tlaker nporpaMm Juisi TpOCMOTpa,
nevyatu dJIeKTpoHHbIX nyOnukanmii Acrobat Reader 8. IlpuknagHoe mporpamMmHoe
o0ecrnieueHre s MPOCMOTpa 3JEKTPOHHBIX NOKyMeHTOB Foxit Reader 9. Cobon-
HbI (pafiIoOBBIN apXUBATOP C BBICOKOW CTEMEHBIO CHKATUsL JAHHBIX 7-Z1p

Cnennaan3npoBaHHOE MPOrPpaMMHOE 00eCTieYeHHe:

1. KomnbroTepHas cripaBouHas npaBoBasi cucrema KoHcynbranT + (Oecnar-
Hasl OHJIalH-Bepcus uist o0yueHus) 2. CucTeMa aBTOMaTU3UPOBAHHOTO MPOEKTUPO-
BaHus U yepueHus Autocad for Students 3. Cuctema TpeXMEPHOTO MOACIMPOBAHUS
neraneit Komnac 3D YueOHas Bepcust sl CTYACHTOB

IIporpammMHoe o0ecnieyeHue Jis1 JIUI ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSIMU

1. DkpaHHas Jyma B ONEPALMOHHBIX cucTemax JuHekn MS Windows 2.
OKpaHHBIA TUKTOP B ONEPAlMOHHBIX chcTeMax JmHeiikn MS Windows 3. Becrurar-
Has nporpamma 3kpanHoro aocryna NVDA
NHpopmanuoHHO-CIPABOYHBIE H IOUCKOBBIE CHCTEMbI
Sndex (http://www.yandex.ru)

Rambler (http://www.rambler.ru)

ATIOPT (http://www.aport.tu)

Mail.ru (https://mail.tu)

Google (http://www.google.com)

AltaVista (http://www.altavista.com)

[TonHOTEKCTOBAS 0aza JAHHBIX I'OCTos
(http://www.vniiki.ru/catalog/gost.aspx)

8. Dnekrponnslii 6ank kHUT (http://bankknig.com)

9. denepanbhblil mopran «Poccuiickoe oOpazoBanue» (http:/www.edu.ru/)
10.JIuGpycek (http:/lib.rus.ec/g/sci_religion)

e

9. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI /IS OCYILEeCTB-
JIeHUs1 00pa30BaTeIbHOIO0 npouecca no gucuuminae «lpakruyeckue 0CHOBBI
TEXHOJIOTHH MUKPOOHOJIOTHYECKUX MPOU3BOACTB

JUTs JIEKIIMOHHOTO Kypca HEOOXOAMMa KOMIBIOTEPHAS TEXHUKA C MYJbTUME-
IUHAHBIM 00eceueHneM.

JIns MpoBeeHUsT MPAKTUYECKUX 3aHITHIA MO AMCLHMIIIMHE HEoOXoauMa nado-
paropusi, OCHAIEHHAs Ta30 -U BOAOMPOBOJIOM, BEHTHIIALMEN, Y D-1aMiiaMu JUIs CTe-
pUJIM3alMKY TOMEIICHUH, TaMIHAPAMU U MUKPOOMOJIOTHYECKUMU OOKCAMU, CTEPUITH-
3alMOHHOW TEXHUKOW (ABTOKJIABBL, CTEPHIM3ALMOHHBIE MIKA(dbI), TEPMOCTATaAMMU,
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aHa’pocTaTaMM, CBETOBBIMA MHKPOCKONamMH, xpomarorpadamu, pH-meTpamu, miei-
KepamH, BOASHBIMU OaHsIMM, TECT-CUCTEMAMM I MACHTU(UKALUA MHKPOOPraHH3-
MOB, J1a00PAaTOPHON MOCYAOM, MOCYIOMOCYHOW MAIIWHON, JUCTHIUIATOPOM, XOJIO-
JWIbHUKAMHA JJI XPAHEHUS KOJUIEKIMHM MUKPOOPTaHU3MOB M 00pa3loB U HEOOXOAH-
MBIMH PEAKTHUBAMM JUIsl MPUTOTOBJIEHUS MUTATENBHBIX CPEll, HAOOPOM KPACHUTEIICH,
KOMIBIOTEPHASI TEXHUKA C MYJbTUMEIUHHBIM oOecnedeHneM. Kpome 31oro, HeoOxo-
IUMA KOJIJIEKIUS KYJIBTYP MUKPOOPTaHU3MOB M KOMIIBIOTEPHAs TEXHUKA C MYJIBTH-
MEIUNHBIM 00eCcTIeUCHUEM.
OOy4eHune U1 ¢ OrpaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbSI OCYILECTBIISIETCS
C MPUMEHEHUEM CIEAYIOIIETO CIEIMATBLHOT0 000PYIOBAHMS: ) AJIs JIMIL C HApylIe-
HUEM CIyXa (aKyCTHYECKUE KOJOHKH, MYJbTUMEAMHHBINA MPOEKTOp); O) i JuL ¢
HApYLICHUEM 3pEHUs (MYJIbTUMEAUWHBIN MPOCKTOP: UCMOIB30BAHUE MPE3CHTALMNA C
YKPYIHEHHBIM TEKCTOM ).
Tabnuma 7
Cenenust 00 00€CTIEYEHHOCTH CNECNUAJTN3NPOBAHHBIMH ayAUTOPHUSIMH,
Ka0uHeTammu, JadopaTopusiMu

HanmeHoBaHHe cieHAJILHBIX MMOMeIle-
HHUH U OMEIeHNH AJIs1 CAMOCTOSATEIb- OcHAIIEHHOCTDH CMEeNNAJBHBIX MOMEeIIeHUl U Mo-
HOU padoTsl (9 yueOHOro KOpmyca, MelIeHHH IS CAMOCTOATEIbHOH PadoThl

Ne228, 229, 231 ayauropumn)
1 2

Kopn. Ne 9, ayn. 228 1. Muxkpockon JIOMO 4 . (MuB. Ne 553890/16,
WuB. Ne 553890/17, UuB. Ne 553890/18, UuB. Ne
553890/19).

2. Mukpockomn «Aksenon» 15 . (MHB. Ne
558457/29, uB. Ne 558457/30, uB. Ne 558457/31,
WuB. Ne 558457/32, UnB. Ne 558457/33, UuB. Ne
558457/34, uB. Ne 558457/35, luB. Ne 558457/36,
WuB. Ne 558457/37, UuB. Ne 558457/38, UuB. Ne
558457/39, uB. Ne 558457/40, uB. Ne 558457/41,
WuB. Ne 558457/42, uB. Ne 558457/43).

3. Tepmocrar 6uonorudeckuit BD 115 2 mr. (MHB.
Ne 558444/4, nB. Ne 558444/5).

4. Becbl TexHu4eckue anexkTpoHHbie SPU 401
OHAUS 1 mt. (MuB. Ne35078/3).

5. Mukpobuonorndeckuii npodooTOOPHUK BO3IyXa
ITY 16 1 mr. (558453/1).

6. Berrsoxnao# mkad 1 mr. (MuB. Ne 558626/2).

7. JlamunapHeiii 60kc BJI-22-600 1 mt. (MHB. Ne

558459/1).

8. IlIkad nns xpanenus peaktusos 1 wt. (MHB. Ne
558623/4).

9. Crynbs 13 wmr.

10. Ctosbl 15 .

Kopn. Ne 9, ayn. 229 1. Muxkpockon JIOMO 10 mrr. (MuB. Ne 553890/5,
WuB. Ne 553890/6, uB. Ne 553890/7, UuB. Ne
553890/8, UuB. Ne 553890/9, MuB. Ne 553890/10,
WuB. Ne 553890/11, MuB. Ne 553890/12, UuB. Ne
553890/13, uB. Ne 553890/14, MuB. Ne 553890/15).
2. Muxkpockon «Aksenon» 14 mr. (MuB. Ne
558457/15, uB. Ne 558457/16, luB. Ne 558457/17,
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WuB. Ne 558457/18, UuB. Ne 558457/19, UnB. Ne
558457/20, uB. Ne 558457/21, luB. Ne 558457/22,
WuB. Ne 558457/23, UnB. Ne 558457/24, UnB. Ne
558457/25, uB. Ne 558457/26, uB. Ne 558457/27,
WuB. Ne 558457/28).

3. TepmocTtar 6uonornyeckuii BD 115 3 mr. (Ms.
Ne 558444/1, UnB. Ne 558444/2, uB. Ne 558444/3).
4. Becpl TexHu4eckue 3nekTpoHHbie SPU 401
OHAUS 1 mt. (MuB. Ne 35078/2).

5. Mukpobuonorndeckuii mpodooTOOPHUK BO3AYXa
ITY 15 1 mr. (MuB. Ne 558453/2).

6. Uudpakpacnas ropenka Bacteria safe 1 mt. (MHB.
Ne 558456).

7. Ilpubop BakyyMHOTO (PHIBTPOBAHMUS AJIS AHATIH3a
BonbI (BakyymHas ctanmusi) [IB® 35/3b 1 wr. (MHB.
Ne 558454).

8. Jlamunapusii 6okxc BJI-22-1200 1 . (MHB. Ne
558451/2).

9. lIkad nns xpaneHus peaktusos | mr. (MHB. Ne
558623/2-3).

10. Ctynpsa 13 wr.

Kopm. Ne 9, ayn. 231

1. Muxpockon JIOMO 4 mt. (MuB. Ne 553890/1,
WuB. Ne 553890/2, uB. Ne 553890/3, HuB. Ne
553890/4).

2. Mukpockon «AkBenon» 14 mt. (MHB. Ne
558457/1, uB. Ne 558457/2, UuB. Ne 558457/3, 1uB.
Ne 558457/4, uB. Ne 558457/5, uB. Ne 558457/6,
WuB. Ne 558457/7, uB. Ne 558457/8, uB. Ne
558457/9, UuB. Ne 558457/10, MuB. Ne 558457/11,
HuB. Ne TuB. Ne UuB. Ne 558457/12, luB. Ne
558457/13, uB. Ne 558457/14).

3. TepmocTar 6uonornueckuii BD 115 1 mr. (Mas.
Ne 558444/4).

4. Mukpobuonoruueckuid mpodooTOOPHUK BO3TyXa
ITY 15 1 wr. (MaB. Ne 558453/1).

5. Bechl Texnuueckue snekrponHsie SPU401
OHAUS 1 mt. (MuB. Ne35078/1).

6. Berrsoxao# mkad 1 mr. (MuB. Ne 558626).

7. lkad BaHmanOyCTOWYMBBIA 1 1T,

8. MynbTumMeauitHeIil npoekTop 1 wr.

9. lIkad nns xpaneHus peaktusos | mr. (MHB. Ne
558623/1).

10. Ctynpsa 13 wr.

11. Cronpbi— 17 mir.

LlenrpansHas HayuHAss OHOIHOTEKA UMCHH
H.N. Keneznosa UnrtaneHslil 3271 ieproante-
ckux u3ganuni (kabd. Ne 132)

Kowmnsroteps! — 1 mr. Cronsl — 28 wit. [lepuonnue-
CKHe€ M3/IaHus B OTKPBITOM noctyme Wi-fi

IlenTpanbHas Hay4yHast OUOIMOTEKAa UMEHU
H.H. XKenesnosa KomnbroTepHbIN 4nTAIb-
HbIi 3a1 (kab. Ne 133)

Kowmmerotepsr — 17 ir. Ctossl — 28 mt. YuebHas i1u-
TepaTypa B OTKPBITOM JOCTYIIE

IlenTpanbHas Hay4uHast OMOIMOTEKAa UMEHU
H.H. XKenesnosa KOMOBIOTEpHBIN YUTAJIb-

Kowmmberotepsr — 20 wt. Ctonel — 39 mt. Wi-fi
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HbI 3a1 (kab. Ne 144)

IlenTpanbHas Hay4yHast OMOIMOTEKAa UMEHU
H.H. YKenesnosa CripaBouno — 6ubno-
rpadudeckuii oraen (kab. No 138)

Komnsroteps! — 2 mr. Cronsl — 13 mt. CripaBouHble
u Oubmmorpaduieckne U3AaHus B OTKPBITOM JAOCTY-
ne Wi-fi

IlenTpanbHas HaydHasi OMOIMOTEKa UMEHU
H.W. XKenesnosa Xoyut 2 sTaxa (3an Tpa-
JTUILMOHHBIX KAaTaJIOrOB)

Cronbl — 8 wt. Wi-fi

IlenTpanbHas HaydHast OOIMOTEKa UMEHU
H.H. XKeneznosa Otaen OubmnoTedHoro
00CITy>)KUBAHHUSI 110 HAMTPABJICHUIO MEXaHHU-
KU ¥ SHepreTuku (27 yu. kopmyc) Yurans-
HbIi 3a1 (kab. Ne 202)

Komnsrotepsl — 4 mr. Cronsl — 12 mt. CripaBoyuHble
u Oubmmorpadudeckne M3naHus, yueOHast TUTEPaTy-
pa B OTKpbITOM noctyre Wi-fi

IlenTpanbHas HaydHasi OMOIMOTEKa UMEHU
H.H. XKeneznosa Otaen OubmuoredHoro
o0CITyKUBaHUSI TIO HATIPABJICHUIO TPUPO-
noobycTpoiicTo (28 yu. kopryc) YueOHbIH
YUTaJIBHBIN 3211 (Kal. Ne 223)

Kommnbroteps — 3 mr. Cronsl — 15 mwt. CripaBouHble
u Oubnmorpadudeckne M3NaHus, IEPUOIUKA B OT-
KpbIToM noctyne Wi-fi

IlenTpanbHas HaydHasi OMOIMOTEKa UMEHU
H.H1. XKeneznosa Otaen OubnuoredHoro
00CIyKUBAHUSI TT0 HATPABIECHHUIO MPHPO-
noodycrpoiicteo (29 yu. xopnyc) Hayunsrit
guTaAIBHBIN 321 (kab. Ne 123)

Komnsroteps — 13 wt. Ctonel — 45 wt. CrpaBo4Hble
u Oubnmorpadudeckne U31aHus, IEPUOIHNKA B OT-
KpbIToM noctyne Wi-fi

O0wexutue Ne®. Komuara 1Jist caMorion-
TOTOBKH

TeneBuzop, mocka, O0ONbIIONH cTON Ha 12 yenoBek,
CTYJIbA

9.1 My3eiinbie
Micrococcus agilis
Bacillus subtilis.

Candida albicans.
Candida krusii

9. Leptothrix ochracea
11.Streptococcus spp.
13.Exphiala nigra.
15.Clostridium spp
17.Streptococcus lactis
19. Azotobacter chroococcum
21.Nocardia rubra
23.Candida kefiri
25.Rhizopus stolonifer

= L ke =

TAMMBbI MHKPOOPTaHNU3MOB
2. Proteus spp.
4. Aspergillus fumigatus.
6. Bacillus mycoides
8. Pseudomonas fluorescens.
10.Erwinia herbicola
12.Esherichia coli 3254
14 .Esherichia coli M-17
16.Bacillus spp.
18.Sarcina flava
20.Streptomyces chromogenes
22.Saccharomyces cerevisiae
24.Schizosaccharomyces pombe
26.Clostridium butyricum

10. MeToauyecKkue peKOMeHAANNH CTYAEHTAM M0 0CBOCHHIO TUCIHTIIHHBI
3aHsATUS O NUCHUIIMHE TPOBOJSATCS B CICHHAAIEHO 000PYA0BaHHOM Jabopa-

TOpUH. [l 1omycka K MPOBENEHHIO

7a00paTOPHOTO 3aHATUS YYAIIMECS JTOJIKHBI

OBITh 03HAKOMJICHBI C TEXHUKOM 0€30MacHOCTH U MPpaBUjiaMé padOThl B MUKPOOUOJIO-
ruueckoi maboparopun. Ha Bcex 3aHATHSAX CTYIEHTHI 00s3aHbI ObITh B OEIBIX Xana-
Tax, KaXAbIH MMEET CBOE paldoyee MECTO, OCHALICHHOE BCEM HEOOXOIUMBIM st
OPOBEAECHMS JTA0OPAaTOPHOro 3aHsATUsl. Pabota B maboparopun TpeOyeT BHUMAHUS U
AKKyPaTHOCTH. Y4Yaluecsl MOCJE BBIMOIHEHHST PabOThl, 3aHOCAT TOJYYEHHBIE Pe-
3yJbTAThl B pabOUyI0 TETPaab, OPOPMIISIFOT UX B COOTBETCTBUM C MPEIbABISEMbIMA
TpeOOBAHUAMHU, MOCJIE YEro 3aUUIIAI0T padoTy y NpenoaaBaTes.
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Cno’KHOCTh YCBOCHHUS MaTepualia TUCHUILIMHBL 3aKTH0YaETCsl B OOJBIIOM 00b-
eMe MH(pOpMaIUU, KOTOPYIO HEOOXOIMMO 3allOMHMHATh (JIATMHCKUE Ha3BaHWs, (Pu-
3UOJIOTUYECKHE OCOOEHHOCTH, PAaCIpPOCTPAHEHUE B MPUPOJE, MOPQPOJIOTHIO U T.1.)
NO3TOMY YCBOCHHE Marepuaiia AUCLMILIMHBL JOKHO MPOUCXOIUTh MOCTENEHHO W
HENPEPBIBHO OT 3aHATHS K 3aHATHIO. OT U3yYEHUsl CBOWCTB U OCOOEHHOCTEN MUKPO-
OPraHM3MOB K IOHUMAHUIO X POJIH B Onocdepe U sKU3HA YEITOBEKA.

10.1. Buasl u ¢popMbl 0TPA0OTKH NMPOMYIEHHBIX 3aAHATHIA

CTyneHT, mponyCTUBIIMI 3aHATHE, 00sd3aH B JIBYXHEICIIbHBI CPOK BO BHE-
YPOUHOE BPEMSI, B COOTBETCTBUU C PACIHCAHUEM OTPAOOTOK, BBIOJHUTH TPONYIIEH-
Hoe [13. /[yist 3T0ro HEOOXO0AMMO CAMOCTOSITENBHO MPOPAdOTaTh MPOMYLICHHYIO TEMY,
orpabotars 13 1 3aumTuTh padoTy y AexxypHOTO npenogasarens. [locne 3Toro cae-
JaTh COOTBETCTBYIOUIYIO 3aMMCh B KYPHAJIE MO YUYETY OTPAOOTAHHBIX 3aHATHIA.

[Tpn HEBO3MOXKHOCTH OTPadOTaTh 3aHITHE B PEKOMEHYEMBIE CPOKH, CTYACHT
NUIIET KOHCIEKT U 3aMOJHIeT B paboueil TeTpaau TaOauibl, OTHOCSIIMECS K MPOITY-
HICHHOM TeMe, 3aTeM 3alUIIacT paboTy y IpenoaaBaress.

11. MeTogu4yeckue peKOMEHAAUNH NMPENnoJaBaTe/isiM 0 OpraHu3anum o0y4e-
HUA 110 AUCHHUIVINHE

Jlns ocBoeHust 1a0OPATOPHBIX 3aHATUH MO JUCHUIUIMHE HEOOXOIUMO JCITUTh
CTyAeHTOB Ha HeOonbime rpynnsl (10-12 yenosek) mist odecnevueHns 6€30MacHOCTH
MPOBOAMMBIX Pa0OT M MOBBILIEHUS KAYECTBA OOYUYECHHSI.

C uenpro co3nanus ycynoBuil 1uist odecneueHus 3PHEKTUBHOTO MCIIOJIb30BAHUS
y4e€OHOTO BPEMEHH, JAHHBIC TPYIIbI HA 3aHATUSX ACTATCS HA OpUraasl mo 2-3 4eno-
Beka. PaGora OpuramamMu cO31a€T YCJIOBHS Il OJHOBPEMEHHOIO BKJIIOUEHUS B
y4eOHBIA MPOLIECC BCEX CTYJIEHTOB 0€3 MCKIIFOUEHUS, MMPOUCXOIUT COBMECTHAS IO-
3HABATENbHAS JEATEIBHOCTD, CO31AaETCS cpea 00pa3oBaTEIbHOTO OOLIEHHS U Peasu-
3yETCsl MPUHLUIT OOPATHOM CBSI3H.

12 Oco0eHHOCTH peau3anny JUCHUIJINHBI 1JIS HHBAJHAOB M JINI C
OrPaHUYECHHBIMH BO3MOKHOCTSIMU 310POBbSI

[Tpodeccopcko-neaarornyeckuii CoCTaB 3HAKOMUTCS ¢ ICUXOJIOT0(PH3N0I0TH-
YECKMMHU OCOOCHHOCTIMM OOYYarOIUXCsl MHBAJIMJOB M JIUL C OTPAHUYEHHBIMUA BO3-
MO>KHOCTSIMM 3/I0POBBS, HHIMBUAAYAIbHBIMUA MPOrpaMMaMu peaOuanuTalud MHBAJIN-
J0B (mpu Hanmuumu). [Ipy HEOOXOAMMOCTH OCYLIECTBIISIETCS AOMOJHUATEIbHAS MO~
JEpKKa MPENOJaBaHUsl MICUXOIOTaMH, COUMAIBHBIMU PAOOTHUKAMM, TPOLICIAIINMHU
NOJrOTOBKY aCCUCTEHTAMH.

B cooTBeTCTBMM € METONMYECKUMHM peKkoMeHAauussMu MuHoOpHayku PO B
Kypce IPeanoiaracTcs UCHOAb30BaTh COLUAIBHO-AKTUBHBIE U PE(PICKCUBHBIE METO-
Jbl OOYUYEHHSI, TEXHOJOTAN COLMOKYJIbTYPHON peabMIIMTALMK € UETbK OKa3aHHsI MO-
MOILM B YCTAHOBJICHUM MOJIHOLUEHHBIX MEKITMYHOCTHBIX OTHOLICHUN C IPYTUMU CTY-
JEHTAMH, CO3JaHUM KOM(OPTHOTO MCHUXOJIOTMYECKOr0 KiIMMara B CTYJIEHYECKON
rpynne. [logbop u pazpaboTka y4eOHBIX MaTEpUalioB MPOU3BOJATCI C YUYETOM
MPEIOCTABIICHUSI MaTepUaia B PA3JIMUHBIX (PopMax: ayIuanbHOW, BU3YAIBHOH, C UC-
NOJIb30BAHUEM CHECIMATBHBIX TEXHUYECKUX CPEJICTB U MH(POPMALTMOHHBIX CUCTEM.

CormacHo TpeOOBaHMAM, YCTAaHOBIEHHBIM MuUHOOpHaykn Poccum K mopsaky
peamu3anmu 00pa30BaTENIbHON ACITENTbHOCTH B OTHOLIEHWM WHBAIMIOB M JIAL C
OB3, HE00X0IMMO UMETH B BUJTY, UTO:

51



1. uHBAUABL 1 Jina ¢ OB3 1Mo 3peHu0 UMET NPaBO MPUCYTCTBO-

BaTh HA 3aHATUSAX BMECTE C ACCUCTEHTOM, OKA3BIBAOIIAM OOYYarOIEMYCsl HE-

00X0IMMYI0 MOMOIIIb;

2. uHBAMABI U Juia ¢ OB3 1o ciryXy UMET MPaBO HA UCIOIb30Ba-

HUE 3BYKOYCHJIMBAIOLICH armaparypsl.

[Tpn mpoBeaEcHUM TPOMEKYTOYHOM aTTECTAlMU MO JUCLMIUIMHE 00eCIeUnBa-
€TCsl COOJTIOJIEHUE CIIEAYIOIUX 00X TPEOOBAHMIA:

o NPOBEJCHUE AaTTECTAlMKM JJsi WHBAJIMAOB B OJHOW ayIWTOPUHU

COBMECTHO C OOYYarOIIMMHCS, HE SIBISIOLIMMKCS MHBAJIMIAMH, €CIH 3TO HE

CO3/IaCT TPYAHOCTEH [UIsi MHBAIMAOB M MHBIX OOYYArOUIMXCS MPH MPOMEXKY-

TOYHOM aTTECTaLMH,

o NPUCYTCTBUE B ayJUTOPHM ACCHCTEHTA (ACCUCTEHTOB), OKA3bIBa-

FOLIET0 OOYYArOIMIMMCST MHBAIMAAM HEOOXOAMMYK0 TEXHUYECKYHO MOMOIIbL C

YUETOM MX WHAMBUAYAIbHBIX OCOOEHHOCTEH (3aHATh padoyuee MECTO, IEPEBU-

rarbCs, MPOYUTATh U OPOPMUTH 3aJaHUE, OOIIATHCS C HIK3AMEHATOPOM ),

o NOJIb30BAHNE HEOOXOAMMBIMU O0YYArOIIMMCS UHBAJIMIAM TEXHHU-

YECKUMH CPEACTBAMHU MPH MPOXOKACHANA MPOMEKYTOUHOM aTTECTAMK C yUe-

TOM MX UHJWBUYATbHBIX OCOOCHHOCTEIA;

o 00ecreueHrne BO3MOXKHOCTH OECHPENsiTCTBEHHOTO J0cTyna o0y-

YAKOIIMXCS UHBAJMAOB B Ay IMTOPUH, TYAJIECTHBIE U IPYTHE MOMELICHHUS, a TaK-

K€ UX MPEOBIBAHUS B YKA3AHHBIX TOMEIIICHUSIX.

[To MUCBMEHHOMY 3asIBJICHHUIO OOYYAFOIIETOCS WHBATUAA MPOJOJDKUTETBHOCTD
OPOXOXKACHUS MCHBITAHUS MPOMEKYTOYHOW aTrTecTaumu (3a4era.) OOyqarommMes
WHBAIUJIOM MOKET OBbITh YBEIMYEHA MO OTHOIIEHWIO K YCTAHOBJICHHOH MPOIOJIKH-
TENBHOCTH €T0 CIAYH:

o MPOJOKUTEILHOCTh CAYM MCIBITAHUS, MPOBOJUMOIO B THChH-
MEHHO# (opme, - He Oonee ueM Ha 90 MUHYT;
o MPOJOIKUTEILHOCTh MOATOTOBKM 00YUaroMIerocss K OTBETY, MPO-

BOJMMOM B YCTHOM opme, - He Oosiee ueM Ha 20 MUHYT;

B 3aBHCHMOCTH OT MHAMBHIyaJTbHBIX OCOOEHHOCTEH, oOyvarommxcs ¢ OB3
YHUBEpPCHTET 00ECTIEUNBACT BBITOJHEHUE CICAYIOINX TPEOOBAHUN P MPOBEACHAN
aTTecTaluu:

a. JUTSL CIETIBIX:

o 3a/1aHUs U WHBIE MaTepualibl JAJIsi MPOXOKACHUS MPOMEKYTOUHON
arrectauuu O(QpOPMITAIOTCS B BUJE AJIEKTPOHHOIO JOKYMEHTA, JOCTYITHOTO C
NOMOLIBK) KOMIBIOTEPA CO CHELMATIM3UPOBAHHBIM NPOrPaMMHBIM O0ecreye-
HUEM JIJIS CJIENBIX, JIMOO 3aUMTHIBAKOTCS ACCUCTEHTOM,

o NUCBbMEHHBIC 3aJaHKsl BBIMOIHAKOTCA O00y4YaronMMHCcs Ha Oymare
penbepHO-TOYeUHbIM 1IpU(TOM bpaiiis uim Ha KOMIBIOTEPE CO CICHHUATIU3H-
POBAHHBIM IPOTPAMMHBIM O0ECTIEUEHUEM AJIsl CIENBIX, JIMOO HATMKTOBBIBAOT-
Csl ACCHCTEHTY,

® npH HEOOXOAMMOCTH O0YYArOIIMMCS TPEAOCTABIISAETCS KOMILIEKT
NUCHbMEHHBIX MPUHAIIEKHOCTEH W OyMara JUisi TUChbMa PeENbePHO-TOUCUHBIM
mpudrom bpailsis, KOMIOBIOTEP €O CHEHMATM3UPOBAHHBIM MPOrPAMMHBIM
o0OecrieueHUEM IS CIICTIBIX,
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b. g cnaboBUAAILINX:
o 3alaHus W WHBIE Marepualibl Ui CAaud 3adera O(hOpMIISIOTCS

YBEJIMYEHHBIM IIPUPTOM;

o o0ecneynBacTCsl MHIMBUAYAIBHOEC PABHOMEPHOE OCBELICHUE HE

MeHee 300 Jrokc;

® npv HEOOXOAMMOCTH OOYYarOLIMMCS MPEAOCTABISAETCS YBEINYN-

BAKOILEE  YCTPOWCTBO, JONYCKACTCS  HCIOJB30BAHME  YBEIMYMBAKOLINAX

YCTPOMCTB, UMEKOIINXCS Y 00YUArOIMIMXCS,

c. JUIS TIYXUX A CIadOoCHbIIAINX, C TSHKEIBIMA HAPYIIEHUSIMHU Pe-

Y

o0ecnevynBacTCs HaJM4KMe 3BYKOYCWIMBAKOLICH anmapaTrypbl KOJUIEKTHBHOIO
NOJIb30BAHUS, MPU HEOOXOIUMOCTH OOYYAIOIIMMCS TPEAOCTABIISETCS 3BYKOYCHIIHU-
BaKOIAs aNNapaTypa MHANBHAYATLHOTO MOJIb30BAHUS;

10 WX JKEJTAHWEO MCTIBITAHKS! POBOJATCS B MUCBMEHHOH (hOpPME;

d. g M ¢ HapyLWIEHWsIMU ONOPHO-JBHTATENILHOTO anmapara (Ts-

JKEJIBIMU HAPYLICHUSIMHU JBUTATEIbHBIX (PYHKIMHA BEPXHUX KOHEUHOCTEH WU

OTCYTCTBHEM BEPXHUX KOHEUHOCTEH )

® NUCBbMEHHBIC 3aJaHKs BBIIOJIHSOTCA O0YUYarOUIMMKCS HA KOMITb-
FOTEPE CO CIECUUATM3UPOBAHHBIM MPOTPAMMHBIM 00€CIIEYCHUEM WIIM HAIUKTO-
BBIBAOTCSI ACCUCTEHTY,

o MO WX JKEITAHUIO UCTIBITAHKSI POBOJSATCS B YCTHOM (popme.

O HeoOxoauMOCcTH 00eCTIEYeHUs CTICHMAIbHBIX YCIOBUAN JUIsl IPOBEACHUS aT-
TECTALMK 00YYAIOLIMIACS TOJDKEH COOOIIMTh MUCBbMEHHO HE MO3JHEE, ueM 3a 10 nHek
70 Havaja arrectaumu. K 3asBICHUI0 MPUIATAKOTCS TOKYMEHTHI, TOATBEPKAAIOIINE
HAIAYME y 00y4YaroIErocs HHIMBALYAIbHBIX OCOOEHHOCTEH (IPA OTCYTCTBHM YKa-
3aHHBIX JIOKYMEHTOB B Opranm3anuu). [Ipm HeoOXoaumocTu s 00ydarommxes ¢
WHBAJIMIHOCTBIO TPOLEAYPa OLICHUBAHUS PE3YJIBTATOB O0YUYECHHS MOYKET MPOBOAUTH-
Csl B HECKOJIBKO 3TaIloB.

Paszpabotunku
Iporpammy paspadoraaun ct. mper. [1.B. CHerupes
«06» «rons» 2025 1.

k.0.H., goueHt O. B. Cenunkas
«06» mrons 20251, /"
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Peuensus
Ha padouyro nmporpammy muciurmuHbl b1.0.42 «[IpakTryeckue OCHOBBI TEXHOJIOTHH

Mukpoouonoruueckux npoussoacts» G®I'OC BO no wanpasnenuro 19.03.01 buorexnomo-
TH — HAITPABIEHHOCTH. BHOTEXHONOTHA W MOJEKYSIPHAA OMONOTHA. ATPOTIPOMBIIITICHHAS
onoTexHonorus, BerepuHapHas OMoTexXHONIOTHA (KBATM(UKALKA BBIITYCKHUKA — OaKanaBp)

Mocunoit Jlronmumnoit Bnagumuposroi#t nipodeccopom kadenpsr sxomorun Poccuii-
CKOT0 rocyaapcTBeHHOro arpapHoro ynusepcuteta — MCXA um. K. A. Tumupszena
(PTAY-MCXA um. K. A. TumupsizeBa), TOKTOp OHOJIOTHYECKUAX HAYK (Jajee Mo TEKCTY
PEILIEH3EHT), MPOBEICHA PEICH3UA PadodYel MporpaMMbl TUCIUIUTMHBL «[IpakTHueckue oc-
HOBBI TEXHOJOTHH MHUKpoOHonoruueckux mpoussoactey OI'OC BO mo wHampaBnenmro
19.03.01 bHOTEXHONOTHS — HAMPABICHHOCTH.: BHOTEXHOIOTHA W MOJIEKYIISIPHAs OUOIOTHSI.
ArponpoMbInieHHas OnoTexHonorus, BeTepuHapHas OHOTEXHOJOTHS Pa3paOOTAHHOW B
OI'bOY BO «Poccuiickuii rocyaapcTBeHHbIM arpapHbiil yHuBepcuter — MCXA umeHun
KA. Tumupsszesa», Ha kadeape MEUKPOOHOIOTHH W UMMYHOJOTHH (pa3padotunku CHeru-
pes JI.B. crapmmii mpenonasaTens kadeapsl MUKPOOHOTOTHH U UIMMYHOJIOTHH, K.0.H. U J10-
HeHT Kadenpst Mukpodbronornu u ummyHonoruu Cemmnkas O.B.).

PaccMoTpeB mpeacTaBiIeHHBIE HA PELICH3UIO MaTEPHAIIbI, PELIEH3EHT MPUIIEI K Clie-
AYIOUIAM BBIBOJIAM:

1. IlpexpaBnennas padodas mporpaMMa TUCHHIITHHBI «[IpakTHueckne OCHOBBI TEX-
HOJIOTHH MHKPOOHOJIOTHIECKHX TPOU3BOACTBY» (mamee mo Tekcty [Iporpamma) coomeem-
cmeyem tpedoBanuaM PI'OC no nampasnennto 19.03.01 buorexnomorusa. [Iporpamma co-
depoicum BCE OCHOBHBIE Ppa3leNbl, coomeemcmeyem TPeOOBAHUAM K HOPMATHBHO-

METOJIUYECKUM JOKYMEHTAM.
2. llpencrasnennas B [IporpamMme axmyansnocmes yaeOHOW TUCIMITIMHBI B paMKax
peammzaruu OI1OIT BO ne noonesicum comuenuto — MUCIIMTIIMHA OTHOCUTCA K 0a30BOM Ya-

ctr yuebnoro mukna — b1.0.35.
3. [Ipencrasnennsie B [Iporpamme yesiu AUCIMILUTHHBI COOMBENCcmeyon TpeOOBaHH-

am OI'OC nanpasnenusa 19.03.01 buorexHonorus.

4. B cootrBerctBuu ¢ [Iporpammoint 3a nucuurmnHou «IIpakTruyeckue OCHOBBI TEXHO-
JOTHH MHUKPOOHONIOTHUECKHAX TPOU3BOACTB» 3aKPEIUIEHBI ABE O00menpodeccHOHATbHBIC
komnemenyuy (wHIUKaTOphl KommeteHiwmi: OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1;
OIIK-2.2; OIIK-2.3). lucuummna «[IpakTudeckre OCHOBBI TEXHOJIOTHH MUKPOOHOIOTHYE-
CKHX TIPOM3BOJCTB» W TpeAcTaBieHHas [Iporpamma cnocoodma peanuzogams mx B 00bAB-

JICHHBIX TPEOOBAHUAX.
5. Pesynomamer o0yuenus, npeactapieHHble B [Iporpamme B Kareropusx 3HATh,
YMETh, BIAAECTh COOMEENMCHEyon Cel(HUKe U CONEPKAHUIO TUCIIUTUTHHBL H 0eMOHCHIPU-

pYronm 603MOACHOCHb TIOTYYCHHUA 3aABICHHBIX PC3YIIbTATOB.

6. O0mas TpyA0EMKOCTh TUCIMIUTUHBI «IIpakTHUecKkrue OCHOBBI TEXHOIOTHHA MHUKPO-
OHMOIOTHYIECKUX TPOU3BOACTBY» COCTABIACT 3 3aU€THBIX eAUHUIIBI (108 yacoB).

7. Undopmanmsa 0 B3aUMOCBA3H HU3yYAE€MBIX JUCIHILIMH W BOTIPOCAM HCKITFOUCHUS
OyOIMPOBaHUS B COACPKAHWM TUCIUIUIMH COomeemcmeyen NeHUCcTBUTENbHOCTH. Juciu-

TUThHa «Hpamn%cme OCHOBBI TCXHOJIOI'MH MI/IKpO6I/IOJ'IOFI/I"ICCKI/IX MMpOU3BOACTB» B3aHUMO-
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ceiazana ¢ apyrumu aucipuimHamMu OIIOII BO u Y4eOHOTO TmaHa 1Mo HAIMPaBIICHUIO
19.03.01 buotexHONIOTHSA, H BO3MOKHOCTH TyOITMPOBAHHSA B COACPKAHUU OTCYTCTBYET. [lo-
CKOJIbKY ITHUCIIUIUIMHA HE MPEIyCMATPUBAET HATMYHE CTIEHHATBHBIX TPEOOBAHUN K BXOTHBIM
3HAHUSAM, YMEHHUSIM U KOMIIETCHIIUSM CTYACHTA, XOTS MOKET ABIATHCA MPEAIIECTBYIOLIEH
IUTS CHIETIMATTBHBIX, B TOM YHCJIEe TPO(eCCHOHATBHBIX TUCIIUTUINH, UCTIONB3YIOINX 3HAHUS B
007acTH MHUKPOOHONIOTHH B TMPO(PEeCCHOHATBFHOW AEATeITbHOCTH OakamaBpa TO JTaHHOMY
HAIPABJICHHIO MOJATOTOBKH.

8. Tlpencrasnennas [IporpamMMa mpeamosaraer HCIOJIb30BAHHE COBPEMEHHBIX 00-
Pa30BaTEIbHBIX TEXHOJIOTHHA, UCTIONB3YEMBIE TIPH PEATH3ALHN PA3TUYHBIX BHIOB YYeOHOM
padoTer. @opMbl 00pa30BATEIBLHBIX TEXHOIOTHH COOMBencmayom crienu(uKe TUCIIAILITN-

HBI.
9. Ilporpamma muctmrmuHbl «[IpakTHyeckue OCHOBBI TEXHOJOTHH MHUKPOOHOIOTH-
YECKHUX TIPOU3BOACTBY MPEIOATacT 3aHATHI B HHTEPAKTHBHOU (popme.
10. Buzpl, comepkaHue W TPYAOEMKOCTh CAMOCTOATENBHOH pPaOOTHI CTYIEHTOB,
npencraBineHHbie B [Iporpamme, coomeememayom TpeOGOBaHUAM K TIOJTOTOBKE BHIITYCKHH-

koB, coaepxkamumcs Bo @I'OC BO nanpasnenusa 19.03.01 buotexHonorus.

11. IlpencraBnennsie u onucanHbie B [IporpamMme opmbr mexyuyeti ONEHKA 3HAHUHA
(ompoc, kak B opMe 0OCYKIEHUS OTAEIHHBIX BOMPOCOB, TAK U BHICTYIUICHHUA U YYacTHE B
IUCKYCCHSIX, YYaCTHE B TECTHPOBAHHH, YCTHBIX ONPOCAX M AyAMTOPHBIX 3aAAHHAX), COOMI-
gemcmeyiom crnienuUKe TUCIHUILINHBI U TPEOOBAHUAM K BBITYCKHHKAM.

12. ®opMa DpPOMEKYTOYHOTO KOHTPOJIA 3HAHUM CTYACHTOB, NPEAYCMOTPEHHAS
[Iporpammotii, ocymecTBiAeTcs B popMe 3K3aMeHa B 3 CEMECTPE, UTO COOMBemcmeyent cTa-

TyCY NUCIMIUTAHBI, KaK JUCIMILTAHBI BAPUATUBHON YacTH yueOHoTO 1HKna — b1.0.42
OI'OC nanpasnenus 19.03.01 buorexHonorus.

13. ®opmMbI OLICHKH 3HAHUWM, MPEACTABICHHBIE B [Iporpamme, coomsememeyrom cue-
mU(UKEe THCIUTUTAHBI H TPEOOBAHUAM K BBIITYCKHHUKAM.

14. YueOHO-MeTOANYIECKOE 00ECTIEYEHHE TUCIIMILTHHBI TIPEICTABICHO: OCHOBHOM JTH-
TEPATYPOH — 6 UCTOYHUKA, TOMOJHUTEIIBHOH JINTEPATYPOH — 6 HAUMEHOBAHHUA, U COOMECH-
cmeyem tpeboBanusam OI'OC nanpasnenns 19.03.01 buorexnomorwus.

15. MaTepranbHO-TEXHUYECKOE OOECIICUEHHE TUCIUIUIHHBI COOTBETCTBYET CIIEIH-
¢uke mucumrmmHbl «[IpakTHYEeCKHEe OCHOBBI TEXHOJOTHH MHKPOOHOIOTHYECKHX IPOHU3-
BOJICTB» M 00€CTIEYMBAET HCTIONH30BAHHE COBPEMEHHBIX OOpPA30BATENIBHBIX, B TOM YHCIIE
WHTEPAKTUBHBIX METOJ0B OOyUEHHS.

16. MeToanyeckue peKOMEHAAUWH CTYJEHTAM U METOAUYECKUE PEKOMEHAALUH TIpe-
MOJABATEIIM 10 OPTAHHM3ALMHA OOYYEHHUS 10 JUCIMILIMHE JAI0T MPEACTABICHUE O CIEIH-
¢uke oOyuyenusa nmo aucumiuiHe «lIpakTHdeckre OCHOBBI TEXHOJOTHH MHKPOOHOJIOTHYE-
CKHX MPOU3BOACTBY.

OBIIME BBIBO/1bI

Ha ocHoBaHuUM MpOBEAEHHON PELIEH3HH MOKHO CIENaTh 3aK/IIOUEHUE, YTO XapaKTep,
CTPYKTYpa M COAep:KaHue padoyer mporpaMMbl JUCHUTUTHHBI «lIpakTHYecKHe OCHOBBI TEX-
HOJIOTHH MHUKpoOHomoruueckux mpoussoacte» OITOIT BO no nanpasnenuto 19.03.01 buo-
TEXHOJIOTHS, HAMPABICHHOCTh - DHOTEXHONOTHS M MOJEKYIApHAs OHONOTHA. ATpompo-
MBIIIJICHHAs OUOTeXHONOTHs, BeTeprHapHas OMOTeXHOIOTHS (KBATU(UKAIAA BBITYCKHUKA
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— Oakamasp), pa3paboTaHHas CT. Tpemn. Kadeapsl MUKPOOHOIOTHH U HMMYHOTOTHH, CHETH-
pessiM J1. B, u nonenToM kadenpsr Mmukpoouonaorun u ummyHonoruu Cemuikoit O.B.,), co-
orBeTrcTBYeT TpeboBanusasm PI'OC BO, coBpeMeHHBIM TpPeOOBAaHHAM 3KOHOMHKH, PBIHKA
TPy/Aa W TIO3BOJUT TPH €€ Pealn3aly yCIENTHO 00ecTeunTh (POPMUPOBAHUE 3ASBICHHBIX
KOMIIE TEHIIA M.

Pemenzent: Mocuna Jlronmuna BragumuposHa 1.0.H., ipodeccop kadeapsl 3KOI0-
rum Poccuiickoro rocyaapcteeHHoro arpapaoro yausepcurera — MCXA um. K. A. Tumu-
pasesa (PTAY-MCXA um K. A. Tumupssesa «09» ntons 2025 f.
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