roYy BMNO «JOHELKNIN HALVOHA/BHbIA YHUBEPCUTET»
EVONOTMMUYECKNA ®AKYNbTET

KADEOPA BNOPUN3NKN

YTBEP>XAAHO
MpopekTop no Ha,
1 y4yebHoI pab

«28» ntoHa 2019

Pabouas nporpamma y4eb6HoOn AUCUNN/INHbI

«BNODPU3INKA BbICOKUX AABMEHUN»

(cneukypc Ne6)

HanpasneHve NoAroToOBKM: 06.04.01 Buonorus
MaruncTepckas nporpaMma: orogmanka

akaZieMmyeckas
Mporpamma NOAroToBKK

marucrpaTypa
Keanuukauus: marucTp
dopma 06yUeHus: OYHas, 3a04Has

[JoHeuk 2019



YTBEPXAOAIO

ncypgpTeTa
O.C. lNopeLKwii

Mporpamma y4e6HON AMcCLMNAWHBI «BrOdPU3NKa BbLICOKUX [ABEHWA» CcOCTaBneHa C
yyeToMm PefepanbHOro rocyfapCTBEHHOro 06pa3oBaTe/lbHOro CTaHapTa BbICLIero 06pasoBaHus
no HanpassieHWto noarotoskn 06.04.01 Buonorus, yTBepXAEHHOro npukasom MuHUCTEpPCTBA
o6pasoBaHus 1 Haykun Poccuiickoii ®epepanun ot 23 ceHTa6psa 2015 r. Ne 1052.

Mporpamma gucumnavHbl coctasneHa Ha ocHose TOC BIMO no HanpaB/ieHUO NOATOTOBKM
06.04.01 Buonorus, yTBepXAeHHOro npukasoMm MwuHucTepcTBa 06pa3oBaHMA U Hayku OHP ot
"28" ceHTAb6psa 2016 r. Ne 1002, 3apeructpupoBaHHoOro B MuHwuctepctee toctuumm OHP ot 20
oKTA6pA 2016 r. Ne 1652, «llopsgka opraHu3auum yyebHOro npouecca B 06pa3oBaTesibHbIX
OpraHm3auusx BbICLLEr0  NPO(ECCMOHANBLHOr0  00pa3oBaHus», YTBEPXKAEHHbIA  MpPUKa3om
MuHucTepcTBa 06pa3oBaHms 1 Haykn [loHeuKoin HapogHoit Pecny6nmkn «10» Hos6ps 2017 roga
Noe 1171, y4ebHbIX NnaHOB MO HarpasfeHWto noarotoskn 06.04.01 buonorus, yTBEPXAEHHbIX
YueHbiM CoBeToM YHuBepcuteTa ot 02.04.2019 r., npotokon Ne 3 1 OCHOBHOI 06pa3oBaTesibHOl
nporpammbl, yTBepXAeHHOW nprkasom pektopa (Ne 102/05 ot 31.05 2019 r.).

Pa3paboTymK:
K.0.-M.H., AOLEHT Kageapbl 6UOU3NKN

CT. NpenojasaTesib Kageapbl 6UM0hN3NKN

Mporpamma y4ye6HOW ANCUMNAMHBI YTBEPXKAEHA Ha 3acefaHnn Kadeapbl 6MOGN3NKN

Mpotokon Ne 13 oT «23» maa 2019 .

3aBegytoumii Kaeapoii

Mporpamma Yy4ebHOW AUCUMNAMHBLI  0f06peHa Y4yebHO-METOAMYECKON KOMUCCUEN
6ronornyeckoro (akynbTeTa

Mpotokon Ne 9 oT «24» mas 2019 .

Mpepfcesnatenb y4ebHO-MeTOLNYECKOWA
Kommuccun thakynbteTa



1. O6nactb NpUMeEHEHUA U MecTO AMUCLUNAWHLI B y4eOHOM npouecce: yyebHas
ancumnanHa «bunoduanka BbICOKMX [AaBNEHWA» BXOAUT B BapuaTUBHYK 4acTb bnoka 1
«AucynnanHel (Mogynu)» Mo HanpaefieHUto nofarotosku 06.04.01 Buonorusa (marmcrepckas
nporpamma: 6uogmaunka).

[Ons n3yyeHnsa faHHOW y4YeOHOW AUCLMNAMHBI HEOOXOAMMbI 3HAHWUA, YMEHUA N HaBbIKW,
(hopMupyemble NpeaLecTBYOWMMN 1 CONYTCTBYOWUMKU AucunnimHaMmy  KomnbroTepHble
TEXHOMOrMM B 6uonorun, Jkonorndeckas ouodusnka, KonnvecTBeHHbI aHanin3 61M0I0rnyeckmnx
[aHHbIX, MeTogonorna un MeToAbl Hay4HbIX uccnefoBaHuil, CoOBpeMeHHas 3Konorua wu
rnobanbHble 3Konoruyeckue npobnembl, MaTemaTuyeckoe MOLeNMpoBaHWe OGUONOTUYECKUX
npoLeccoB. ABNAETCA OCHOBOW 418 U3YYeHUsA AUCLUNANH MexaHU3Mbl TpaHChopMaLum sHeprum
B (oTocuHTese, CoBpeMeHHble npobnembl  6uonorun  (6uodnsnka), MNPOXOXKAEHMUS
NMPON3BOACTBEHHON (N0 MOMYYEHUIO MPOGECCUOHANbHBIX YMEHWIA M onbiTa NPO(ecCUoHanbHoW
[eATeNbHOCTM) U NPeaannIOMHON NPakTUK, HanucaHus BbIMYCKHON KBanM(UKaLMOHHOW paboTsl
n 6yayuieii npogeccnoHanbHOM AeATENIbHOCTHN.

2. CTpyKTypa AUCUUNNUHBI

XapaKTepucTurKa yuyebHol ANCLUUNANHDI

HanpasneHne noaroToBKu 06.04.01 buonoruga
Marucrtepckasa nporpamma o6uodursnka
Mporpamma NoAroToBKU akaflemuyeckaa marmcrparypa
Keanuukauymsa mMarucTp
KonnuecTBo coaep>XaTenbHbIX MOAyNei 1

AvcumnnnHa 6a30Boi / BapMaTMBHOWN YacTu o
o ANCLUNNHA BapMaTUBHON YacTu

06pa3oBaTe/ibHON Nporpammsi

1 MOAYNbHbIA KOHTPO/b, 1 NPOMeXyTo4YHas

®opMbl KOHTpONA
atrectayma (3ader)

HoKasaTenm O4YHas opma 3a04Hasn (hopma
0byyeHuns 0byyeHuns
KonnuectBo 3a4eTHbIX eAnHUL, (KPeanUTOB) 2 2
fo4 NoAroTOBKU 1 3
CemecTp 2 -
Konnyectso yacos 72 72
- NEKLMOHHbIX
- MPAKTUYECKNX, CEMUHAPCKMX 14 2
- nabopaTopHbIX 14 4
- CaMOCTOATE/NbHON paboThI 44 66
B T.4. MHAWBUAYA/IbHOE 33JaHune
HepenbHoe KOMMYeCTBO 4acos, T.u. 51
ayaUTOPHbIX 1+1

3. OnuncaHne gUCUUNNNHBI

Llenn n 3agayun

Llenb - HayunTb  CTYAEHTOB  3KCMepMMEHTasibHO  0OHapyXuBaTb  OCHOBHble

3aKOHOMEepPHOCTM 06LLero BAMAHUA Ha 6UocucTeMbl PAKTOPOB BbICOKOIO AaB/ieHUs, TemnepaTypbl
W BPeMeHW WX [AeilCTBMA, a TakkKe HayuyuTbCca MNPUMeHATb CYLeCcTByOWMe (QU3NKO-
mMaTemaTuyecKkne MoLenun AN NJaHUPOBaHUSA IKCNEPUMEHTOB N 06pabOTKM UX pe3y/bTaTos.
3afaun - yCBOEHME TEOpPeTUYECKUX OCHOB W MPaKTUYECKUX HaBbIKOB MCMO/Ib30BaHUSA
MeTO40B 6MOPU3NYECKUX UCCefoBaHU. DOPMUPOBAHUE 3HAHUA U YMEHUN CTYAEHTa,
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Heob6X04UMbIX M [OCTAaTOYHbIX A/1IA MOHUMAHUSA ABMEHUIA W MPOLECcCOB, KOTOPbIE NPOUCXOAAT B
61ONOrNYecKNX cucTemax nog Bo34eiCTBMEM BbICOKMX AaBMEHNIA.

Tpeb6oBaHWA K pe3ynbTataM OCBOEHUA AUCLUNAWHBI: NPOLECC U3YUYEHUA LUCLMUMNINHBI
Hanpas/ieH Ha (hOPMUPOBaAHKE 3/1EMEHTOB C/leAYHOLMX KOMMETeHUMIA B cooTBeTCTBUMU ¢ PTOC BO PO
no HanpasneHuto nogrotoskn 06.04.01 Buonorms n OCHOBHOW 06pa3oBaTefibHOW NporpaMmsl
BbiCLIEro obpasoBaHuns HanpasneHUs noArotosku 06.04.01 buonorus (MarucTepckas nporpamma:
6uodunanka):

a) 00LeKyNbTYpPHbIX (OK):

- CNOCO6GHOCTb K abCTPaKTHOMY MblLWW/eHNIO, aHanusy, cuHtesy (OK-1);

- TOTOBHOCTb K Camopas3BUTWUIO, Ccamopeanu3auun, WCMoMb30BAHUKD TBOPYECKOro
noteHynana (OK-3);

6) obwenpodeccnoHanbHbix (OMK):

- TOTOBHOCTb MCNO/b30BaTb (PYHAAMEHTa/IbHbIe 6MONOrMYEcKe NpeAcTaBieHns B cdepe
npodeccMoHanbHOM AeATENbHOCTH A8 NOCTAHOBKM M pelleHns HoBbIX 3agay (OMK-3);

- TOTOBHOCTb TBOPYECKU MNPUMEHATb COBPEMEHHbIE KOMMbIOTEPHblE TEXHOMO0rUU Mpu
cbope, xpaHeHuun, 06paboTKe, aHanM3e n nepegavye 6GMONOrMYECKOW MHPOPMaLMK ANA peLleHuns
npodgeccunoHanbHbix 3agay (OMK-7);

B) npoheccrmoHanbHbix (MK):

Hay4yHO-uccnefoBaTeNibCKan LeATeNbHOCTb:

- CMNOCOBHOCTbL TBOPYECKM MCNOMb30BaTb B Hay4YHOW VM NPOM3BOACTBEHHO-TEXHO/IOrNYECKOA
[eATeNIbHOCTU 3HaHUS  (YHAAMeHTaNnbHbIX W MNPUKNAAHbIX pas3fenos AucuMnanH  (Mogynein),
OnpeaenarLLmx HanpasneHHoCTb (Mpodusb) nporpammMbl Maructpatypsl (MK-1);

- CNOCOBGHOCTbL FreHepMpoBaTb HOBbIE MAen 1 MmeToguyeckue peweHus (MK-4).

B pesynbTate nayyeHma yye6HOW AUCLUNINHBI CTYAEHT AO/DKEH

3HaTb: METOAMKY (M3NKO-MaTemMaTUYeCKOro MO[LEeNNPOBaHUA KUHETUKN WHaKTMBaL MK
MUKPOOPraHM3MoB ¥ fgerpagauun sutamuHa C; U3MYeCcKne MexaHu3Mbl BIUSHUA LAB/IEHUS Ha
6nocncTembl;

YyMeTb: cucTemaTu3npoBaTb pesynbTaTbl HabnAeHWIA; Aenatb 0606LWeHNe U OLeHUBaTb
X JOCTOBEPHOCTb W Mpejesibl NPUMEHeHNUs; NPUMEHATb U3YYEHHble COOTHOLLIEHUS K OMUCaHUI0
pasHoobpa3HbIX MPOLECCOB; 3KCMEpUMEHTa/IbHO WCC/ef0oBaTh pPeakuum MWKPOOPraHW3MOB U
BuTaMmHa C B pas3HbIX Ccpefax Ha pas3Hble COYeTaHUs [aBleHWs, Temnepatypbl W BpemeHu
BbIJEPXKW; pa3pabaTbiBaTb peKOMeHjauunm w3 onTumu3auuMm un CcTaHgapTuM3auMy npouecca
06paboTKM NULLEBLIX NPOAYKTOB BbICOKUM [aB/IEHNEM;

BflafeThb: HaBblkaMW paboTbl C Hay4YHOW WH(OpMaLnein ¢ NPUMEHEHWEM COBPEMEHHbIX
TEXHONOTUA;  HaBblkamMu  06pabOTKM, aHanM3a W KPUTUYECKOM  OLEeHKW  pe3ynbTaToB
nccnefoBaHuii;  MeTOAMKAMM  pacyeToB TepMOAMHAMWYECKUX NapaMeTpoB AN1IA  MOAenu,
onucbIBaKOLWEed KUHETUKY MHaKTUBaLUW MUKPOOPraHW3MOB NOJ LeCTBUMEM BbICOKUX [aBNEHWUN
Ha npumepe 06pabOTKM BbICOKUM faBNeHWeM S6/104YHOr0 MNHOpe; HaBblKaMW (PU3NYECKUX U
6UoNornYecKnx unccnefoBaHnUii, HeoO6XoAUMbIMK ANa  pa3paboTkM 3PMEeKTUBHLIX METOA0B
cTepununsaluy NULLEBbIX NPOLYKTOB.

4. CopepXaHue gUCUMNANHBLI N (OPMblI OpraHu3aunm y4ebHoro npouecca

OucumnnnHa "Bbuotnsnmka BbICOKUX AaBNeHWn" npegycMaTpuBaeT chnefytolime (opmbl
opraHusaumm y4ebHOro npouecca: npakTuyeckme n nabopaTtopHble 3aHATUSA, CaMOCTOSTE/bHYIO
paboTy cTyfeHTa.

Martepwnan n3naraeTcs C  WCNONb30BaHUEM 00 BACHUTENIbHO-UNTOCTPATUBHbIX,
3BPUCTUYECKMX W UCCNef0BaTeNIbCKUX MeTOAO0B 00y4eHUs. [pu NpoBefeHUN NPaKTUUYECKUX
3aHATUI ANs 06CYXXKAEeHNS MaTepuana MCnonb3yTca MybTUMEANAHbIE Npe3eHTaUun. B yue6HOM
npouecce MPUMEHSAOTCA aKTUBHbIE W WHTEPAKTUBHble (OPMbl MPOBefAeHUs 3aHATUIA (pasbop
KOHKPETHbIX CWUTyauuii, 3BpucTuyeckas Oecefa), BHeaygMTOpHas caMocCTosiTeNbHas paboTa,
6an/IbHO-penTMHIoBas CUCTEMA OLLEHKM YCreBaeMoCTu, IMYHOCTHO-OPUEHTUPOBAHHOE 06yUeHue.

B npouecce un3yyeHus Kypca npefyCMOTPEHO WUCNOMb30BaHWE B y4yeOHOM npouecce
NHTEPHET-PeCYpCcoOB; pacCMOTPeHWe 3aja4y, MakKCMMa/ibHO MNPUOIMIKEHHbIX K KOHKPETHbIM



Hay4YHO-UCCNefOBaTENbCKUM CUTyaUWsiM, KOTOpPble MNPUXOAWNOCH pelaTb AN NOCTPOEHUs
MoZeneil NpoLeccoB, MPOUCXOAALLMX MNPU CTepUnM3aunM NPOLYKTOB BbICOKMM [AaBNEHUEM, C
3NeMeHTaMn AWCKYCCUM B MpOLECCe MOUCKa MyTel peweHns cOPMYNMPOBaHHbLIX MpPo6eMm;
TeCTbl ¥ KOHTPO/IbHbIE PabOTHI.

CamocTosiTeNlbHas paboTa CTYAEHTOB MpejycMaTpuBaeT MNOATOTOBKY K 11a60paToOpHbIM

paboTam, usyyeHvie y4ebHOW 1 MeTOAUYECKOW NMTepaTypbl U COCTAB/IEHNE KOHCMEKTOB.

MopsagKOBbI
HOMEp ¥ Tema

Tema 1
HanpasneHuns
610hN3NYECKNX
nccneaoBaHuii

Tema 2. MeTobl
nccnesoBaHus
NeicTBnS
CBEpPXBbICOKOI0
faBfieHns.
Crepunmnsayuns
NPOAYKTOB BbICOKUM
[laBfieHneM.

Tema 3. BbhkuBaHue
MUKPOOPraHU3mMoB
noA AaBneHNeEM

Tema 4. KnHeTunka
NHaKTuBaLuu
MWKPOOPraHn3MoB
BbICOKUM [aBJfIEHNEM.
dusnyeckme momenu
BAMAHUA faBNeHus
Ha MUKPOOPraHM3Mbl
Tema 5. Mpumepsl
pacueToB
TEPMOANHAMUNYECKNX
napameTpos.
MpuynHbI
HeNMHEeNHOCTN B
KUHeTUKe
NHaKTuBaLuu
MWUKPOOPraHn3MoB

KpaTkoe cogepxaHue TemMbl

CopepxaTenbHblA moaynb 1

Ponb 6MOGM3NKM B pa3BUTUM TEXHONOTMKM 06PabOTKM MPOAYKTOB
faBneHvemM. XWUMWYECKUEe peakuuu nofg pfdasneHnem. Pusnyeckue
NpUHUUNBLL. M3yyeHne KWHETUKWU MPOLECCOB MHaKTUBaLUUMMexaHU3Mb
NHaKTMBaLMu fdaBneHuveMm. [eHaTypauua 6enkoB nof fasfieHueMm. Ponb
KUC/IOTHOCTU Cpeapbl.

O6beKTbl uccnefoBaHWi. IKCMepuMeHTalbHble YCTAHOBKM BbICOKOTO
faBneHus. Metoguka onpegeneHns MUKPOOMONOrnYecKMx nokasartenei.
MeToguKa onpegeneHns KoHueHTpauumn sutamumHa C. TepmoobpaboTka
BMLLIHEBOro COKa. KauyecTBeHHbI aHanu3 mukpodnopbl. Butammu C B
cpefax pasHOW KUCNOTHOCTU. WcTopus cOo3[aHMA HOBOW TeXHOIOMUMW.
MpenmywiectBa  TeXHONOrMM  06pabOTKM  BbICOKMM  [AaBNEHUEM.
OC06eHHOCTN BMAHUA BbLICOKOTO [JaBfIeHUS Ha MUKPOOPraHU3Mbl.
MwuKpoopraHm3ambl, Hambonee CTOWKME K BbICOKOMY [aB/IEHUIO.
Koppensuuns ¢ TepMOCTONKOCTbIO. bakTepuanbHble Crnopbl. [JpoX>KeBble
MW MNnecHeBble KNeTKW. ®PakTopbl, KOTOPble BAWAKT Ha CTOMKOCTb
6aKTepuin K BbICOKOMY [JaBfeHuto. pob6nembl, KOTOPble CAEPXUBAKOT
pasBuUTME HOBOM TEXHOMOT UM

BausiHve gaBneHma Ha MUKPOOMONOrnyeckne nokasaTenn u cogep>kaHune
BuTammHa C B BULIHEBOM COKe. BnusaHue rmapoctaTMyeckoro fasneHus
Ha KOHUeHTpauuto BuTammHa C B BMLWIHEeBOM coke. [erpajauus
ButamuHa C npu TepmoobpaboTke. AHann3 MUKPOMIOPbI B MULLEBbIX
npoAyKTax, KoTopble 06paboTaHbl BbICOKUM [faBfieHueM. [erpagauus
ButammHa C noj pfaBneHWEeM B cpefax C pasHOW KUCNOTHOCTbIO.
ButamuH C B 6ydhepHbiXx pacTBopax. CpaBHEHWE C WUCCNEA0BaHMAMM
KUHETUKN MHaKTUBaLMN MUKPOOPraHM3MOoB Moj fasneHvem. CpaBHeHue
C AeHaTypauneli 6enKoB NoA AaBEHNEM

MogenupoBaHue KMHETUKN. AHann3 BO3MOXHOCTe mogenn. Metogmka
06paboTKM 3KCNEpPUMEHTaNbHbIX AaHHbIX. ANTOPUTM OnpeaeneHns
napameTpoB. ®u3nka gerpagaymm 6uocnucTem nog AencTenem AaBneHus.
TepmognHamunka pgeHatypaumn. KuHeTuKa feHatypauuu. BnusaHue
[aB/ieHNA Ha CKOpPOCTb JeHaTypauuu. BnaugHue TemnepaTtypbl Ha
CKOPOCTb AeHaTtypauuu

Pe3ynbTaTbl pacyeToB Ha MNpumepe BULWIHEBOr0 CcokKa. Pe3ynbTaTb
pacyeToB Ha npumepe A6/M104HOrO0 nwpe. PacyeT napameTpoB
nHaktmBaymm cnop Bacillus subtilis n Bacillus stearothermophilus.
MPUMEHMMOCTb KWHETMYEeCKOW Mofenn nepBoro nopsgka. OueHka
BE/IMYMHbI 3PdheKTa. YCcpeaHeHMEe N0 00beEMY



nog fasneHvnem

Tema 6. PocT
KUCNOTHOCTU Cpeabl
noj AaBfeHnem Kak
(haKTOp MHAKTUBAL UK
MUKPOOPraHN3moB.
MWuKpOCKONUYeCcKunii
MeXaHU3M feincTseums
haBneHus

Tema 7.
MpakTu4yeckne
CNefcTBuA U
peKomMeHaaLmu
OTHOCUTE/IbHO
CTaH4apToB
06paboTKm

NoHnsauns Bofbl. BAnsiHMe KMCNOTHOCTM Ha CTeneHb MHAKTUBAL UM Npu
06paboTke jaaBneHWeM. BnausHuMe  pgaBneHMs  Ha  TMAPOQOOGHYIO
rmapataunio. BaunsHue paBneHus Ha rugpataunto 6enkoB MexaHW3Mm
AeNCTBMA faBNEHNSA HAa MUKPOOPTraHn3Mbl.

onTumuzaums napameTpoB  CTepUIM3aLUU  BbICOKUM  [aBNEHUEM.
CraHpaptu3auns obpaboTKM BbICOKUM faBfieHMeM. PekomeHaumnu



TemaTuyeckuii nnax

Ha3BaHusa cofepxaTenbHbIX MOAYNENA N Tem

Tema 1. HanpaBneHna 61M0onM3nMYecKnX nccnegoBaHmii

Tema 2. MeToAbl UccneaoBaHUs AeNCTBUS CBEPXBbICOKOIO
faBneHund. Ctepunnsaumns nNpoAyKTOB BbICOKUM [aBNEHUEM.
Tema 3. BoknBaHve MUKPOOPraHM3MOB MOA AaBNEHUEM
Tema 4. KnHeTuka MHaKTMBaLMN MUKPOOPTraHN3MOB BbICOKUM
faBneHvemM. ®usnyeckne Mogenn BANAHUS LaB/IEHNS Ha
MUKPOOPraHu3Mbl

Tema 5. MNMprmepbl pacyeToB TEPMOSMHAMUYECKUX MapaMeTpoB.
MPUYNHBI HENIMHEAHOCTN B KUHETUKE MHAKTUBAL UK
MUKPOOPraHn3MoB Nof fAaB/ieHnem

Tema 6. POCT KUCNOTHOCTU cpefbl NOA faBneHWeM Kak (hakTop
MHaKTMBaL MM MUKPOOPraHM3MoB. MUKPOCKONUYeCKMNI
MeXaHW3M AeiACTBUS AaBneHns

Tema 7. MpakTnuyeckme cnefcTeus U peKoMeHaaumm
OTHOCUTE/IbHO CTaHLaPTOB 06paboTKM

MToro no cogep>kaTenbHomy moaynio 1

Bcero yacos rno moaynto
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5. MeTognueckme pekoMeHfauumnm AN NPOBEAEHUA NEKLWOHHbIX, MPaKTUYECKUX U
nabopaTopHbIX 3aHATUIA.

JIeKUMOHHbIE 3aHATUSA He NPefyCMOTPeHbl yYe6HbIM MAaHOM.

TEMbl MPAKTUYECKUX 3AHATUN

Ne Ha3saHune Tembl

n/n

HanpaBneHns 6non3nyecknx UccnenoBaHuii

MeToabl  MCCneaoBaHUA  AelCTBMA  CBEPXBLICOKOro  AaBfeHusi.  CTepunmsauus
NPOAYKTOB BbICOKNM [aBNEHNEM.

BbKMBaHNE MUKPOOPraHM3MOB Mo AaBAeHUEM

KWHeTMKa WHaKTMBaUWW MUKPOOPraHW3MOB BbICOKMM AaBfeHueM. ®u3nyeckue
MOZENN BAUSHUA LaBNeHUS Ha MUKPOOPraHun3Mbl

Mpumepbl pacyeToB TEePMOAUHAMUYECKUX NapameTpoB. [pUUMHbLI HEIMHENHOCTM B
KWHETUKE MHAKTUBaLMM MUKPOOPraHn3MOoB NoJ AaB/ieHNEM

POCT  KMCNOTHOCTM  cpefbl  NOA  fAaBfeHMEM  KaK  (hakTop  MHaKTuBauuwu
MUKPOOPraHM3MOB. MUKPOCKONUYECKMNIA MeXaHW3M LeiCTBUA AaBNeHNA

7 MpaKTuyeckue cneacTBmns U peKkomMeHgaLMm 0THOCMTENbHO CTaHAApPTOB 06paboTKy

B W DN R

TEMbl NTABEOPATOPHbIX 3AHATUN
Ne o
n/n Ha3saHue nabopatopHoi paboThl
WccneposaHne BANAHMA TemnepaTypbl Mpu 06paboTKe BbICOKMM [aB/EHMEM Ha
1 6aKTepum 1 UX CNOpbl B MULLEBBLIX NPOAYKTax Npu NOCTOAHHOM BpeMeHU 06paboTKM K
(PMKCMPOBAHHOM [aB/IeHUN
PacueT 3aTpaT 3Heprum ans o6paboTku o6pa3ua 3agaHHOro obbema nNpu 3agaHHOM
CXXaTUKU 1 BeNIMYMHE AaBeHns
WccnepoBaHne BAMAHWA  [aBfeHWs, TemnepaTypbl W BpemMeHM 06paboTkuM Ha
cofepxaHue sutamuHa C B BULLHEBOM COKe
WccnepoBaHne BAMAHWA  [aBfieHWs, TemnepaTypbl W BpemMeHM 06paboTkmM Ha
4. KONM4YecTBO  KoNoHMeo6pasytowmnx eanHuy (KOE) Me30(MIbHOa3pO6HbIX U
thaKynbTaTUBHO-aHa3p0bHbIX MUKpoopraHnmos (MA®AM) B BULLIHEBOM COKe

WccnepoBaHue BAWSIHWA — [aBfieHWs, TemnepaTypbl ¥ BpPeMeHU 06paboTKM Ha

5.
Konn4yectso KOE nfieceHn B BULLHEBOM COKe
5 WccnepoBaHne BAMAHUS TepMoo6paboTKM Ha cogep)aHue BuTamuHa C B BULLIHEBOM
COKe Npwu HopManbHOM [aBneHunn
Pa3paboTka MOJenn KWHETUKU MNOBefleHMs KOHUeHTpauun ButammHa C, KOE
7. MA®AM n KOE nneceHun npu U3MEHEHWW TeMnepaTtypbl, AaBfeHUA W BPeMEHWU

06paboTKM

6. MeToanuyeckne pekoOMeHfauuum MO OpraHu3aumMm CcamoCTOATENbHON paboThl
CTYAEHTOB.

CamocTodATenbHas paboTa CTYAEHTOB npeAycMmaTpuBaeT MNOATOTOBKY K nabopaTtopHbIM
3aHATMAM. TakXe nNpegycCMOTPEHO M3y4yeHWe Y4yebHOM W MeTOAMYECKOW nmTepaTypbl,
COCTaBNEHMNE KOHCMEKTOB.

KonunyecTtBo 4acos

Ne Ha3BaHue TeMbl

O4YHasn 3a04Has
hopma thopma
1 MwuKpoopraHusmbl, Haumbonee CTOWKWE K  BbICOKOMY ) 10

AaBNEHNIO. Koppensuus c TEPMOCTOKOCTbIO.



10.
11.

12.
13.

14.

BakTepuanbHble cnopbl. ApOX>KeBble W MNECHEBbIE KNETKMU.
dakTopbl, KOTOpble BAMAKT Ha CTOMNKOCTb OaKTepuin K
BbICOKOMY faBfieHunto. [Mpo6nembl, KOTOpble CAEepXMBatOT
pasBuUTME HOBOI TEXHOMOT UM

MogroToBka K nabopaTtopHoli pa6oTe 1

KuHeTuka peHaTypauun. BnugHme paBneHUss Ha CKOPOCTb
jeHatypauun.  BnuaHue  TemnepaTtypbl  Ha  CKOPOCTb
JeHaTypauuu.

MofrotoBka K nabopaTtopHoil paboTte 2

MeToaunka onpeaeneHns MMKPOOMONOrMYECKMX NoKasaTenei.
MeToauka onpegeneHna  KoHueHTpauun ButamuHa C.
Tepmoo6paboTka BMLWHEBOr0 COKa. KayeCTBEHHbIV aHanun3
Mukpogaopbl. Butamuu C B cpefax pasHoi KACNIOTHOCTU
MoaroToBKa K nabopaTopHoi paboTe 3

AHannM3  MUKPOMNOpbl B MUWEBbLIX NPOAYKTax, KOTOpble
06paboTaHbl BbICOKMM AaBneHneM. [erpagauus sutamvHa C nog
[aBfieHneM B cpefax C pasHOM KUCMOTHOCTbi. Butamuu C B
OyhepHbIX pacTBopax. CpaBHeHWE C UCCeA0BaHUAMN KMHETUKM
MHaKT1BaLMN MUKPOOPraHN3MoB Nof AaBneHneM. CpaBHeHUe C
JeHaTypauueli 6eN1KoB Nog LaBfeHneM

MoaroToBKa K nabopaTopHoit paboTte 4

KuHeTnka [feHaTypaumun. BrvaHue [aBneHUs Ha CKOPOCTb
JeHaTtypaumu. BnvsHue  TemnepaTypbl  Ha  CKOPOCTb
feHatypaumun/  MeTtoanka 06paboTKM  3KCNepUMeHTaIbHbIX
JaHHbIX. ANTrOpUTM ONpegeneHns napaMmeTpos.

MogroToBka K nabopaTtopHoli paboTe 5

PacueT napameTpoB WHakTuBauuu cnop Bacillus subtilis un
Bacillus stearothermophilus. OueHka BenuumHbl 3dekTa
ANA KMHeTUYecKol MOZenu nepBoro nopsafgka. YcpefHeHue
no o6bemy. BaunsiHue KMCNOTHOCTU Ha CTeNeHb MHaKTMBaLUK
npu 06paboTKe AaBNeHNEM

MogrotoBka K nabopaTopHoii paboTe 6

BnvsHne faBneHns Ha rugpatauunio 6enkos MexaHu3m AeicTeus
[AaBNeHNs Ha MUKpoopraHuambl. CTaHgapTu3aums 06paboTKu
BbICOKMM JaB/ieHVEM

MoaroToBKa K nabopaTopHoit pabote 7

Bcero yacos

7. NHAnBMAYaNnbHble 3a4aHNA

8. KOHTpPONbHbIE BOMNPOCHI K MPOMEXYTOUHON aTTecTaynmn

Bonpockl K NpOMeXyTO4YHOM aTTecTayunu
MpenmyLLecTsa TEXHONOrNN 06pabOTKN BbICOKUM AaBEHNEM.
OCc06eHHOCTM BUAHUSA BbICOKOTO faBfieHUs Ha MUKPOOPraHU3Mbl.
dakTopbl, KOTOPbIE BAUAKT Ha CTOMKOCTb 6aKTepuin K BbICOKOMY [aBNeHUI0.
Ponb 6MOM3NKKN B Pa3BUTUN TEXHONOT MM 06paboTKM NPOAYKTOB AaB/IeHUEM.

KnHeTMKa NpoLeccoB MHAKTUBALMM
[JeHaTypauuns 6enKoB Nof AaBNeHUEM.

MeToguKa onpegeneHna KoOHUeHTpaLmMn sutamunHa C.
KayecTBeHHbI aHann3 MUKPOQIopbI.
0. BbIXXnBaHne MUKPOOPraHn3mMoB MNof AaBfeHNEM.

B2 © oo NO R WD R

MeTo/bl UCCNefloBaHUS AeliCTBUSA CBEPXBbICOKOrO aBNeHus.

44

10

1n

66
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11 BnnaHue rmpgpoctaTMyeckoro [aBfieHMA Ha KOHUeHTpauuto ButammHa C B
BMLLHEBOM COKe.

12. [Jerpagauuns sutammnHa C nog faBneHnemM B cpefax ¢ pasHOW KMCMOTHOCTLIO.

13. du3nyeckme MOLENN BAUAHUA LaBNEHUA HA MUKPOOPTraHU3MblI.

14. TepmognMHamunka geHatypauunu.

15. BnuaHue gaBneHns Ha CKOPOCTb fAeHaTypauun.

16. KnHeTnKa MHaKTMBaLUM MUKPOOPraHM3MOB BbICOKUM [aBneHUEM.

17. OnpegeneHne napameTpoB AN  MOAENMPOBaHUA  KUHETUKM  MHAKTUBALUK
MWUKPOOPraHM3MOB BbICOKUM [aB/IeHUEM.

18. PesynbTartbl pacyeToB TepMOAMHAMWYECKUX MapameTpoB MOJenn Ha npumepax
BMLUHEBOro Coka 1 A6/104HOr0 Miope.

19. PacueT mapameTpoB MHakTuBauum cnop Bacillus subtilis wn Bacillus
stearothermophilus.

20. MPUYNHBLI  HENUHEWHOCTU B KWHETUKE WHaKTUBaLUM MWKPOOPraHM3MOB MOA
[laBfieHUEM.

21. PocT KUCNOTHOCTM cpefbl Nof fAaBneHWeM Kak  (pakTop  MHakKTuBauuu
MWUKPOOPraHM3MoB. IoHM3aLna BOAbI.

22. MWMKPOCKOMNYECKNIA MeXaHU3M LeACTBUS LaBNEHUS.

23. BnvaHne gaBneHus Ha rmapataunto 6enKoB.

24, CraHpgapTu3auma 06paboTKu BbICOKUM AaBNEHNEM

9. Obpasel, MOAYNBLHOTO KOHTPOA
Bonpocbl K MOAY/NLHOMY KOHTPOJHO

1 CTepunmsaums nNpoAyKTOB BbICOKMM AaBfieHueM. lMctopusa co3gaHUs HOBOIA
TEXHONOrnu.

2. MwuKpoopraHm3ambl, Hanbonee CTOMKNE K BbICOKOMY AaB/IEHNIO.

3. OCO6EeHHOCTM  BAMAHWA BbICOKOrO [aBfieHUsi Ha OaKTepuanbHble  CMopsbl,
LPOXOKEBbIE N MJIECHEBLIE K/IETKN.

4. Mpob6iembl, KOTOpPbIE CAEPXKMBAKOT pasBuUThe TEXHONOTUN CTEPUIN3ALNN BbICOKUM
[laBfieHUEM.

5. HanpaBneHns 6mothn3nvecknx NccneaoBaHnii B pasBMTUN TEXHONOTMN 06paboTKu
NPOAYKTOB [laB/fIeHNEM.

6. XUMNYeCcKne peakummn nog aBneHnem.

7. MexaHn3Mbl MHAKTMBALMWN AaBIEHUEM.

8. Po/ib KNCNOTHOCTY cpefbl NpU feHaTypauusa 6esKOB Moj AasleHneMm.

0. JKcnepnMeHTaibHble YCTAHOBKU BbICOKOTO [aB/eHUS.

10. MeToanka onpeaeneHns MMKPOOMONOrnYeCcKNX nokasartene.

11. TepmoobpaboTKa BMLIHEBOIO COKaA.

12. ButamuH C B cpefax pa3HO KUCNOTHOCTM.

13. BnvaHne gaBneHns Ha MUKPOOMONOrMYeCKMe NMOKa3aTeNn B BULLHEBOM COKE.

14. [erpagauuns sutammHa C npu TepMoo6paboTke.

15. AHann3 MMKpOQIopbI B MULLEBLIX NPOAYKTaX, KOTOpble 06paboTaHbl BbICOKAM AaB/IEHVEM.

16. WccnepoBaHne KWMHETUKWM MHAKTMBALUMM  MWKPOOPraHM3MOB MNOJ [aB/ieHMEM.
CpaBHeHue ¢ geHaTypauueil 6e1K0B Mo LaBNeHUEM.

17. dusnka gerpagaymm 6uocncTeM Nojg AenCTBMEM AABNEHNUSA.

18. KuHeTunka geHatypauyumn.

19. BnunaHune Temnepatypbl Ha CKOPOCTb AeHaTypaLuu.

20. MogennpoBaHue KWUHETUKN MHAKTMBALUN MUKPOOPraHU3MOB BbICOKUM [AaB/IEHUEM.
AHanM3 BO3MOXHOCTEWN MOAENMN.

21. Mpumepbl pacyeToB TEPMOAMHAMNYECKMX NapaMeTpoB MOAE/N.

22. HennHenHOCTb B KWUHETUKE WHAKTUBALUW MWUKPOOPraHW3MOB TMOA [AaBlNeHUEM.

MPUMEHMMOCTb KUHETUYECKOW MOAeNN NepBoro nopsigka.
23. BnnsHne KUCNOTHOCTM Ha CTEMEHb MHAKTUBALMM NPY 06paboTKe AABNEHNEM.
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24, BnvaHne gaBneHus Ha rugpoto6Hy0 rugpatayluto.
25. OnTumuM3aumna napameTpoB CTEPUNN3ALNN BbICOKUM [LaB/EHUEM.

10.06pasey aKk3aMeHaLlnOHHOTo bunerta
JK3aMeH He npefyCMOTPEH YYeOHbIM MIaHOoM.
11. Obpasel TeCTOBOrO0 3agaHuns (Mpy HaMYMK)
12. KpuTepun oueHUBaHMUA

Pe3ynbTaTtbl NPOMEXYTOYHOM aTTecTauum OLEeHMBaOTCA MO roCyAapCTBEHHONW LWKane u
wkane ECTS.

3aueTHble MoAyu ®dopmMa KOHTpONA Bannbl
BbinonHeHWe 1 chayva nabopaTtopHbiX paboT 28
CogaepxaTenbHblii Moaynb 1 YCTHBIN onpoc 12
MofynbHbIA KOHTPOb 20
MpomexyTo4yHasa atTecTauma 40
O6wnin ntor 100

Co0TBeTCTBME roCyAapCTBEHHON LUKa/bl OLEHMBAHUSA
aKajemMmn4yeckon ycnesaeMocTu 1 wkanbl ECTS

OueHka
OueHka no 100-6annbHO OueHKa no rocyaapCTBEHHOM LWKane OueHka no
no wkane wkane, Kotopas (3Kk3ameH, fuddepeHLMPOBaHHbI rocyAapCTBeHHOM
ECTS [elicTByeT B 3a4er) wkane (3ayer)
OoHHY
A 90-100 5 (0TANYHO) 3a4TeHO
B 80-89 4 (xopowlo) 3a4TeHo
C 75-79 4 (xopoLuo) 3a4TeHO
D 70-74 3 (yAoBeTBOPUTENIBHO) 3a4TeHo
E 60-69 3 (y4oBNeTBOPUTENLHO) 3a4TeHO
EX 35.59 2 (Heyp,OBﬂeTBopVITEIIthO)C He 334TEHO
BO3MOXHOCTbIO MOBTOPHOW cAauu
2 (Hey[L0BNETBOPUTENLHO)C
F 0-34 BO3MOXXHOCTbIO NMOBTOPHOM cAayuun npu He 3aUTEHO

yCcnoBum 06s3atensHOro Habopa
AONONTHUTENbHBIX 6annoB

13. MaTepunanbHO-TexHUYecKoe obecneyeHne y4ebHOro npouecca

[Ons npoBefeHUs MNpakTUYECKUX 3aHATUIN W nabopaToOpHbIX 3aHATUIA TpebyeTcs
ayauTopus, o6opyaoBaHHas MeoBO UAN MHTEPAKTMBHON JOCKOWN, NMPOEKLMOHHbIMMW CpeacTBaMu
M 3KpaHOM, Bbixon B WHTepHeT, TeKCTOBble W 3/IEKTPOHHbIE Pecypcbl Hay4yHOW OUBAMOTEKM
yHUBEpCUTETA.

14. PekoMmeHf0BaHHaa nuTepaTypa

OcHoBHas

1 BAunsiHne BbICOKOro [faBfeHUss Ha 6M000BbEKTbI [DNEKTPOHHbLIA pecypc] : yvebHO-
meTogmyeckoe nocobue / [cocT. C. B. becnanosa, KO. A. JlereHbkunii] ; TOY BIMO "[doHeuKwnii
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HaLMOHanbHbIN yHMBepcuTeT", Buonormyeckuin takynotet, Kagegpa 6uopumsnkn. - [oOHeukK :
OoHHY, 2017 - 3nekTpoHHbIe AaHHble (1 dain).

2. MeTtoabl M3yyeHUs (U3NYECKUX MPOLLECCOB, fiexawux B OCHOBE OMOMOTMYECKNX
SABNEHNI [DNEKTPOHHbIN pecypc] : yuebHO-meToamn4veckoe nocobue / [cocT. C. B. becnanoga, HO.
A. Cuptok, B. B. KoHOHeHko] ; TOY BMO "[oHeuKuii HauWOHaNbHbIA YHUBEpPCUTET",
Buonornyeckunin akynoteT, Kaenpa 6uodusukun. - LoHeuk : JoHHY, 2017. - DneKTpOHHbIE
naHHble (1 dhaiin).

3. Tyb6apeB A. A. M136paHHble rnaBbl TEOPETUYECKON 6UOPU3NKN [DNEKTPOHHBIN pecypc]
: yuebHoe nocobue/ A. A. lNybapes, C. B. becnanosa ; FOY BMO "[oHeuKuiA HauWOHa/bHbIN
yHuBepcutet", buonornyeckuii daxkynoteT, Kagenpa 6uopusnkun. - LoHeuk : JoHHY, 2017. -
3neKTpPOHHbIe AaHHble (1 dain).

4. LLlaTanos, B. M. biohisanka BUCOKMX TUCIOB [ENeKTpoOHHMIA pecypc] : HaBy. noab. /
B. M. Waranos, C. B. becnanosa, |. B. Hora ; [loHeubK\ii Hay,. YH-T. - JloHeubK : JoOHHY, 2012.
- EnektpoHw gaw (1 daiin).

JononHuTtenbHasa

L Brnogunsnka makpomonekyn [SneKTpoHHbIA pecypc] : y4ebHoe nocobue / [cocT. C.
B. becnanosa, B. O. KopHueHko] ; FTOY BIMO "[oOHeUKNA HauMOHaNbHbIA YHUBepCUTET",
Buonornyeckuin thakynoTet, Kaenpa 6uopusmkn. - LoHeuk : JoHHY, 2017. - ONneKTPOHHbIe
naHHble (1 aiin).

2. CoBpemeHHble npobnembl  6uonorum  (buodusnkn) [SNeKTpoHHbIA  pecypc]:
yuyebHoe nocobue / [coct. C. B. becnanosa, B. O. KopHueHko] ; FOY BMO "[oHeuKnii
HauWoHanbHbIN yHUBepcuTeT", Buonornyeckuii gakynbtet, Kadenpa 6vopusmkn. - [oOHeLK :
LOoHHY, 2017. - 3neKkTpoHHbIe AaHHble (1 daiin).

3. Bopucenko W.H. WHakTuBauuag MUKPOOPraHM3MoB B A610YHOM MHOpPe MOA
pericteBmeM BbicoKoro gasneHus / N.H. bopuceHko, E.B. BeTposa, N.B. Hora, u ap. // BeCTHUK
JoHeukoro yHusepcuteta. Cepusa A: EcTecTBeHHble Hayku. - 2006. - Ne 2. - C. 375-377.

4, Hora V. B. MogenupoBaHue KWHETUKM uHakTmBauum cnop Bacillus subtilis n
Bacillus stearothermophilus / . B. Hora, B. M. LWaTtanos // bioi3nyHunii BloHUK. - 2007. - Bun.
19 (2). - C. 116-121.

15. NH(opMaLOHHbIe pecypchl
1 http://library.donnu.ru/catalog/ - 3neKTPOHHbIN KaTanor+ 3 ONEKTPOHHble KapTOTeKK
HayuHoli 6uonunotekn JoHHY
http://repo.donnu.ru/ - 9neKTPOHHbIA apxmB JoHHY (peno3ntopwuit)
http://elibrary.ru/ - Hay4yHasa anekTpoHHasa 6ubnvuorteka (HIB)
https://dvs.rsl.ru/ - 9nekTpoHHas 6ubnnoTeKa gucceprayuii
https://www.biblio-online.ru/ - 9nekTpoHHO-6M6MNOTEYHas cuctema «36C KOPAUT»
https://cyberleninka.ru/ - Hay4yHas afieKTpoHHaa 6ubnnoteka «KnbepneHmHka»

ook w

16. MporpaMmHoe obecrneyeHwe (Mpr HaMynm)
1. Windows 7 PRO (kopnopatusHasa nuueHsna JOHHY Ne 46484614),
Microsoft Office (kopnopatnsHasa nuueH3na JOHHY nuueH3na Ne 46472919)
3. Microsoft Visual Studio (nuueH3ma nporpammbl DreamSpark Ans BbiCWIMX  YYeBHbIX
3aBefleHnin)
4. NnyeHsnm GPL, Apache, BSD ansa csob6ogHoro nporpammHoro obecnedveHus: FreeLab, Scilab,
R Studio, Free Pascal, AHTUBMpYC Kacnepckoro, Adobe Acrobat Reader, xPDF.

n

Pabouas nmnporpamma paccMOTpeHa W MepeyTBepXieHa Ha 3acefaHuyn Kagegpbl C
n3MeHeHnAMU (6e3 n3meHeHun) Ha 20 rog.

MpoTokon 3acegaHunsa Kaeapbl Ne oT .

3aBegyrowmii Kadeapor 6nousnkm C.B. becnanoBa
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