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1 Ileu 1 3aaun y4eOHOM AUCHUTIMHBI

Lenbto aucuuruiiHbl «[1uiieBas MUKPOOUOJIOTHS» SBIISIETCS U3yUueHHe OHOIOrMuecKUX CBOMCTB
MUKPOOPraHHW3MOB, UX POJIM B MpoLieccax Mopud U CYIITHOCTH MUKPOOMOIOrMUeCKUX MPOIeCCcoB, TIPO-
TEeKAIOIIUX MPH BEIPAOOTKE THIIEBBIX MMPOAYKTOB.

3aZiauu JUCIUIIMHBI — OCBOEHHE TEOPETUUYECKMX OCHOB MHUKPOOHMOJIOTMU TTHILEBBIX MPOAYK-
TOB, KOTOpPbIe OPUEHTUPYIOT CTELMalMCTOB Ha HeO0OXOJUMOCTh 00ecrieueHus] BBICOKOTO CaHWTapHO-
TUTMeHUYeCKOro COCTOSTHUSI TIPOM3BO/ICTBA, TIPeAyTIpeXkeHre IMOoTepb W U3rOTOBJeHHe JoOpokaue-
CTBEHHOW MPOYKIMY; (OPMUPOBaHHE HAaBBIKOB IKCIIEPUMEHTATbHON paboThl U TTPOBeIeHHs] MUKPO-

610/IOrMUeCcKoro aHasmsa.

2 TpeboBaHHUs K pe3y/IbTaTaM OCBOEHHUS JUCIUTTHHBI

IIpouecc
KOMIIeTeHLUU:

H3yUeHUsA

— criocobeH MMPpUMEHATH OCHOBHbIE 3aKOHBI 1 METO/bI I/ICCJIE,ZLOBaHHI‘;I €CTeCTBEHHBIX HayK AJisd

JUCLIUTUTAHBI

HalpaBs/ieH Ha

peliieHus 3ajau npodeccroHanbHOU geaTenbHOCTH (OITK-2).

HJ'IaHI/IPYEMbIe pe3y/abTaTbl OCBOEHUSA MPAKTUKK, COOTHECEHHBIE C ITVIAHUPDYEMBIMU pe3yJ/ibTdTad-

MU OCBO€HHS1 00pa30BaTeIbHOM MMPOrpaMMBbl, Ipe/ICTaB/IeHbl B TabuIle.

Tabnura — [1nanvpyeMble pe3y/bTaTbl 00yUeHUs 110 JUCLIMIIMHE, COOTHECEHHbIEe C YCTaHOBI€HHBIMU

B IIpOrpamMmme 6aKanaBpHaTa NHAWKATOPAMU JOCTHIKEHHSA KOMHETEHL{I/Iﬁ

¢dbopmupoBaHre

ripochecCOHaTBEHOM

Koa 1 HaumeHOBaHUe .
Kop IlnanupyemMbli pe3y/ibTaT
HaumeHnoBaHnue HHJUKaTopa /{0CTH- Kop noka3sare-
KOMIIe- o0yueHust
KOMIIeTeHI[UH JKeHHUsI JIs1 0CBOGHHS
TeHLIMH 10 AUCLUIUIVHE
3HaTth:
OIIK-2 criocobeH Tpu- WI-1onk.2: 3HaeT — npaBunia 6e3omacHOCTH pabo-
MEHSITL OCHOB- OCHOBHBIE 3dKOHBI M | Tp] B MUKPOOHMOJ/IOTMYECKON J1a- 3(OIK-2)1
3aKOHOMEPHOCTH Mare- .
HbIe 3aKOHBI U P Goparopuy;
METOIbI HCCITe MaTHYeCKux, pusnue- | _ OCHOBHYI0 MHUKpPOOHOJIOTHYe-
A . CKUX, XUMUYECKUX U | cKy}0 TIOCYJy, HHCTPYMEHTEI, 3(OIIK-2)2
A\OBaHUH €CTe- | GUOMOrHYecKHX HAayK U | ryrare/bHble CPefbl B METOBI
CTBEHHBIX HX B3aMOCBA3H. WX CTepUIn3aLuy;
HayK /151 pe- W/i-20nk2: YMmeer pe- | _ pas/iMuHble TPYIIbI MUKPOOP- 3(OIK.2)3
11aTh NpogeccroHab- - -
IIIeHNsT 3aad pod TaHW3MOB, SB/IIOLIMXCS TIPef ( )
HbI€ 3a/la4K C IIpU- CTaBUTE/SIMHU I10J1I€3HOW MMKPO-
npodeccuo- MEeHeHHeM OCHOBHBIX
N (s10pbI NUILEBBIX IPOJYKTOB;
Ha/IbHOU AEH- 3dKOHOB MaTeMaTuue- — TeXHUYECKU BpPeJHYI MHUKPO-
TeJIbHOCTU CKUX, (PU3NUECKUX, XU- dsopy u pone ee B mporeccax 3(OIIK-2)4
MUYeCKHX U 61O/Iory- TIOpPYHY TIUILLEBBIX MTPOAYKTOB;
YEeCKHX HayK. — OCHOBBbI MHUKPOOHOJ/IOTHYECKO-
ro U CaHUTApHOTO KOHTPO/Is Ha 3(OIIK-2)5
TIPeATIPUSATHSX OTPACIIH;
— KpuTepuy 0e30mMacHOCTH U ca-
HUTapHble HOPMBI KauecTBa Iu- 3(OIIK-2)6
11]eBbIX NIPOJYKTOB.
YMmetn:
— TOTOBUTb M MHKDPOCKOMHPO- Y (OIIK-2)1
BaThb IperapaTbl MHKPOOp-
TaHN3MOB;
— TMPOBOAUTL MHUKPOOHOJIOTHYE- Y (OIIK-2)2
CKOe WCC/e/JoBaHue THILe-
BBIX IIPOZIYKTOB;
— TIPUMEHSIThb T0o/IyuUeHHble 3Ha- Y (OIIK-2)3
HUS TIpU U3Y4YeHUM Crel-
a/IbHBIX AWCUMIVIMH U TIpU




KOA M HaAMMeHOBaHHue

Kop IlnanupyemMblil pe3y/ibTaT
HaumeHnoBanue HMHAMKAaTOpa /J0CTH- Kop nmoka3sare-
KOMIIe- o0yueHust
KOMIIeTeHI[UH JKeHHA JIf 0OCBOEHUS
TeHI[UH 10 JUCLMILIHHE

Tocsielyronieli  caMoCTosI-
TeJIbHOM paboTe Ha Mpous3-

BO/CTBE; Y (OIIK-2)4
— paboratb ¢ T'OCTamu wu
MHCTPYKLUSAMHU;
— 0OBEKTHBHO OIIeHHWBaTh Kaue- Y (OIIK-2)5

CTBO CBIpbSI M TPOJYKTOB II0
MHKpOOHOIOrMYecKUM  TI0Ka3a-
TeJIsIM;

— MPUMEHSTh TOJyUYeHHbIe 3Ha- Y (OIIK-2)6
HUS [/I1 XpaHEeHWsl ChIPbS,
CO37IaHUSI  TIPOTPECCHUBHBIX
TEXHOJIOTUUECKHUX CXEM ero
repepaboTKU.

Bnagerb:

— HaBbIKaMu  0BCyxze- B(OIIK-2)1
HUs U VHTepIpeTaluu
SKCIIepUMeHTalbHbIX
JlaHHBIX; B(OIIK-2)2

— HaBblKaMM UJieHTH(DU-
Kallid MHUKpPOOpPTraHU3-
MOB; B(OIIK-2)3

— HaBbIKaMH
MH(OPMALMOHHOT0
TOMCKa II0 BOIPOCaM
MHUKPOOHOIOTUM
THLIEBBIX POAYKTOB.

3 MecTo JUCIMII/IMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

YuebHas gucyurimHa «[IuieBass MUKpoOHoorus» sIBseTcs AUCLMIIMHON 00si3aTenbHON ya-
CTH B CTPYKType 00pa30oBaTeIbHOU NPOrpaMMBI.

4. CopepxaHue JMCLUII/IMHBI
4.1 TemamuuecKuii naaH oucyunauHbl
3aouHas ¢opma obyueHus
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Pa3pen 1 OcHOBHBIE rpynnbl MU-
KpogiopHl, (hakTOpbI BHELIHel Tect
CpeAbl U MeXaHU3M MX AeliCTBUA
Ha MUKPOOPraHU3MBbI 67 | 6 | 3 - 3 - 61
Tema 1: OcHOBHBIe Tpymnmbl Mu- | 22 | 2 1 - 1 - 20 Onpoc,
KPOOPraHU3MOB, BCTPEUAIOIIUXCS B BBIMO/THE-
HHe U 3a-
MUILEBBIX TPOJYKTaX, U MPOLIeCChHI 1T na-
¥MHU BbI3bIBaemble. [IpencraBurenu GopaTop-




TeXHUYeCKU BpeJHOW MUKPOQIIOPEI HO¥ pabo-
ThI

Tema 2: IlatoreHHble ¥ YCJIOBHO- Orpoc,
MaTOreHHbIE MUKPOOPTaHU3MBbI BBITIO/THE-
HHe U 3a-
L[1Ta Jla-
6opaTop-
HoM pabo-
22 2 1 - 1 - 20 Thl
Tema 3: BnusHue ¢akToOpoB BHeLl- Orpoc,
Hel cpe/ibl Ha pa3BUTHE MUKDPOOPra- BBITIO/THE-
HHW3MOB HHe U 3a-
L[MTa Jla-
6oparop-
Ho¥ pabo-
23 2 1 - 1 - 21 Th
Pazgen 2. Mukpodiopa cbIpbs.
®dakKTopHI, o0yc/1aB/IMBaOIHe
€CTeCTBeHHYI0 3alI[UTYy ChIPbS, HC- Tecr
Mo/ib3yeMoro B NHINEBOH Tpo-
MBIIJIEHHOCTH 68 | 6 | 3 - 3 - 62
Tema 4: Mukpodsiopa MIOJOB U Onmpoc,
oBolleil. Mukpodiopa KBallleHbIX BBITIOJIHE=
OBOLLEH U IJIOZ0B EE;TS 122:
HopaTop-
Ho#t pabo-
23 2 1 - 1 - 21 ThI
Tema 5: Mukpoduiopa Ky/J1MHapHbIX Onmpoc,
W3/le/Iuii U3 ChIPbsi PaCTUTETbHOTO ‘:{I’PIIE(ZI;‘;'
TIPOUCXOXKIEHUST wpiTa na-
HopaTop-
Hoii pabo-
23 2 1 - 1 - 21 ThI
Tema 6: OcCHOBHble NPUHLMIIBI Ormpoc,
KOHCEDBUDOBaHUSI U  XpaHEeHWUs BRITO/HE-
TTUILLEBBIX MIPO/IyKTOB. E;IGT: ;g:
CoBpeMeHHbIe METO/IbI 6opatop-
ne3nHGeKMY  TeXHOJIOTHUeCcKoro HOlt pa6o-
00opy/ioBaHus], TPUMEeHeHNe HOBBIX bl
Je3UHGULIMPYIOIIMX BellleCTB 22 | 2 1 - 1 - 20
JK3aMeH 9 9
Bcero 144 | 12 | 6 - 6 - 123 9

4.2 CodepcaHue oucyun/auHbl

Pa3pen 1. OcHoBHBIe rpynnbl MUKPO(10pbl, GaKTOPHI BHEIIIHEH Cpefibl 1 MeXaHHU3M HX
JAefCTBUA HAa MHKPOOPraHU3MbI

Tema 1: OcHOBHbIE IPyNIbl MUKPOOPraHU3MOB, BCTPEYAKIIUXCSA B MUIIEBBIX MPOAYK-
Tax, U MPOIeCChl UMM BbI3biBaeMble. IIpegcTaBUTe/TH TEXHUUECKH BPEeHOM MUKPO(/I0PbI

Jlekyus

[TpeacTraBUTe/IM TEXHUUECKH TI0/I€3HONH MUKPOGJIOPHI U UX MCII0/Ib30BaHKe. MOIOUHOKHUC/IbIE
Oakrepun. [IpoxoKu. YKCYCHOKUC/IbIe OaKTepyu, UX XapaKTepruCTHKa. [IpOrMOHOBOKHC/IbIe OaKTepuH,
UX XapaKTepuCTHKa. MOJIOUYHOKHC/IOe OpoykKeHHe: TOMO- U rerepoepMeHTaTHBHOE, CTIMPTOBOE, MPO-
MTMOHOBOKHC/IOe OpoykeHre. XapaKTepuCTUKa BO30yauTesneil Bcex BU0B OpoxkeHus: [IpoMbIiieHHOe
TI0JTyUeHre MOJIOUHOW KHMCJIOTBI M ee MCII0/Ib30BaHKWe B TIPOM3BO/ICTBE MHIIEBBIX MPOAYKTOB. VIComb-
30BaHMe MOJIOUHOKHCJIBIX OAKTepHii M MX POJib B TPOL[eccax TMOPUYM MUILEBbIX MPOAYKTOB. XUMH3M



CMTMPTOBOTO M YKCYCHOKHCJIOTO W TIPOMHMOHOBOTO KHUCJIOTO OpoykeHHsi. XapaKTepUCTHKA APOXCKEH,
BCTPEYAIOLUXCsl B POM3BO/ICTBE THIIEBLIX MPOAYKTOB, UX TIPOMBIILJIEHHOE UCII0/Ib30BaHUe U POJib B
rpoLieccax Mopyy MUILEeBbIX MPOJYKTOB.

'HunoctHble 6akTepun. OCHOBHBIE TIPO/IYKThI @3pOOHOT0 M aHa3pOOHOT0 THUEHUsI U XapaKTe-
pucTHKa Bo30yuTeneli ruveHus. OTpuLiaTesibHask poJib THUJIOCTHBIX OaKTepHii B IPOM3BO/CTBE M Xpa-
HEHUU THUIIEeBbIX MPOAYKTOB. MUKpocKonuueckre rpubbl. Pomb MUKpOCKONIMYeCKUX TpUOOB B TPO-
1jeccax TIOpYM IHIEBBIX TIPOAYKTOB. Vcrop30BaHe MUKPOCKOTTMYEeCKHUX TPHUOOB B TIPOM3BO/ICTBE OP-
raHAYeCKUX KUCJIOT, MATKHUX ChIPOB.

OcCHOBHble NOHSIMUsi MmeMbl: TeXHWUUeCKM TIojie3Hasi MUKpodiopa, OakTepuu, pPOXOKH,
B030yauTenu OpoykeHHsi, TPOLECC TIOPUM MHIIEBLIX MPOJYKTOB, THUIOCTHbIE OaKTepuH, 3HaueHue
rprb0OB B IPOM3BO/ICTBE TIHIIEBBIX TIPOAYKTOB.

Bonpocbl 015 camMoKoHmMpos:

YTo cocTaB/sieT OCHOBY >KH3He/leITelIbHOCTY MUKPOOPTraHU3MOB?

Kakvie MUKpPO3/1eMeHThbl HaXO/ISITCS B K/IeTKaX MUKPOOPTraHU3MOB?
OcobeHHOCTH UCTIOTb30BaHNsI MUKPOOHBIX ()epPMEHTOB.

[Touemy afeHO3UHTpHU(OCPAT Ha3bIBAIOT «IHEPTETUUECKOU Ba/TIOTON» KJIETKU?
HasoBuTe 0011j1ie yC/I0BUSI CTUPTOBOTO OPOXKEHHUS.

YTo MOHUMAaeTCs 10|, «<MOJIOUHOKUCTIBIM OpoXkeHHeM» ?

Yro obpa3syeTcs B pe3y/bTaTe Mac/ITHOKHAC/IOTO OPOXKeHUs ?

OxapakTepu3yiiTe MOHATUE «THUEHUEY.

[TpuBeuTe MpuMep HarboJsIee pacpOCTPAaHEeHHBIX THIU/IOCTHBIX OaKTepHid.

LN AW =

Jlumepamypa: [1], [2], [3], [4], [5], [6], [7].

JlabopamopHas paboma. MukpoOuosiornueckasi iadopaTopus U MpaBuia padoThl B Heil.
Y cTpolicTBO MUKPOCKOIIA M €r0 HCII0/Ib30BaHHe B MUKPOOHO0/I0rMYeCcKOoi MpaKTHKe

B xo/ie BbINosiHeHUs 1abopaTopHOM paboThI M3yyaroT yCTPOUCTBO MUKPOCKOTA U TIpaBuMJIa pa-
60T1bI ¢ HUM. TIPOBOJST MUKPOCKOTIMPOBaHNE TOTOBBIX IMperapaToB ¢ 00beKTHBOM 8x nmm 10x u 90x
runu 100x. @opMynupyroT BbIBOJ, M OPOPMIISIFOT OTYeT.

JIlumepamypa: [1], [2], [3], [4], [5], [6], [7].

Tema 2: [IaToreHHbIe U yC/I0BHO-NIATOreHHbIe MUKPOOPraHU3MbI

Jlekyus

[TaToreHHble MUKPOOPraHW3Mbl — B0O30yuTe/Nu MUIeBbIX MH(ekimid. VX xapaKTepuCTHKa.
XUMHUECKUM COCTaB W CBOMCTBA MMKDOOHBIX TOKCMHOB. Bubl TUINEBbIX MHGMEKIUH.
MeponpusTysi,HaripaB/ieHHble Ha TMpe/OoTBpalljeHre pacrlpoCcTpaHeHus HMHGEeKLU 4Yepe3 MUILleBble
MpOAYKThl. MeporpusTusi, HarpaB/eHHble Ha TpeJOoTBpallleHUe pa3sBUTHUS YC/I0BHO-TIATOI€HHBIX MU-
KPOOPraHMU3MOB B MUILEBBIX MIPOJYKTaXx.

OcCHO8Hble NOHAMUS MeMbl: TIaTOreHHble MUKPOOPraHU3Mbl, 5K30TOKCHHbI, SHJOTOKCHUHbI, VH-
dex1uu, THILeBble OTPaBJ/IeHUs, 0COOEHHOCTH Mpe0TBpallleHusT pacrpoCcTpaHeHus: UH(MeKLUWH U pa3-
BUTHUSL yCJIOBHO-IIATOTeHHBIX MUKPOOPTraHU3MOB.

Bonpocbl 015 camokoHmpoas:

Kakue MUKpOOBI Ha3bIBatOT MAaTOr€HHBIMU?

[MepeuricvTe MUKPOOHBIE TOKCHHBI.

Yro sBAsieTCs pe3epByapoM Bo30yauTesiel MHMEKIMOHHBIX 3a00/IeBaHUM?

Ha3oBuTe UCTOUHUKU 3apa’keHUs] IPOAYKTOB [TUTaHUSA?

[TepeuncivTe OCHOBHBIE MPOGUIAKTUUECKIe MEePOTIPUSITUS /1JIs TIPe/JOTBPallleHus pacripocTpa-
HeHUs UH(eKLIUM.

“ikwihr

JlabopamopHas paboma. [le3nHdeKIysi U CTePUIH3AI[HA



B xope BbInosiHeHUs1 1ab0paTOpPHOM pabOThI M3yUarOT OCHOBHBIE METO/[bI [1e3MH(MEKIN U CTe-
pu3aiuu. [IpoBOASAT MOATOTOBKY K CTepU/IM3al[ii U CTepUIn3ali|io 1abopaTOpPHOM MOCY/bl: yalliek
[Tetpu, mpobUpOK ¥ nureToK. @OpMyIUPYIOT BHIBOZ U 0(OPMJISIFOT OTYET.

JlabopamopHasi paboma. IIpuroToB/ieHHe NPenapaToB MUKPOOPraHU3MOB

B xofe BbInosHeHus s1abopaTopHOM paboThl U3y4aroT 0COOeHHOCTH MPUrOTOB/IEHUs MIpernapa-
TOB OakTepHii B «pa3flaB/ieHHOW» M «BUCSYel» Karljie. BBIMOMHSAIOT MPUroTOB/IeHHe (HUKCUPOBAHHBIX
TiperapaToB M OKpalllMBaHHe WX TMPOCTBIM CIIOCOO0M, CI0XKHBIM criocobom (o I'pamy), 1 criocobowm,
NIpY KOTOPOM OKPpaIlIMBaIOTCS CIIOPbI. 3aTeM MUKPOCKOIIHMPYIOT OKpallleHHble TIpernapaThl, 0OPMJISIOT
oTYeT, OPMY/IMPYIOT BHIBO/IBI.

Jlumepamypa: [1], [2], [3], [4], [5], [6], [7].

Tema 3: Bausinue ()akTopoB BHeIlIHEeH Cpe/ibl HA pa3BUTHE MUKPOOPraHU3MOB
Jlekyus
Bnusinue ¢usnueckux (pakTOpOB: TemriepaTypbl, BA&XHOCTH, JAB/I€HUS, JTYYUCTOU SHEPrHUu.
[TcuxpodunbHele; Me30(duIbHbIE U TepMO(UIbHBIE MUKPOOPTaHM3Mbl. MeXaHU3M [leliCTBUSI BBICOKHUX
Y HU3KUX TeMmrieparyp. Vcronb3oBaHve /1eHCTBYSI TeMriepaTyp Ha MUKPOOPraHU3Mbl B MUIL{EBOU TPO-
MBILLIJIEHHOCTH (3aMOpakuBaHUe, OXJIaX/eHue, racrepusanus, crepunusanus). [IpuunHbl yrHeTeHus
MHKDPOOPraHM3MOB TP BbICYLIMBaHUU. BivssHre ocMOTHUeCKOro (I171a3M0JIM3 U T/1a3MOIICKC) U aTMO-
cdepHoro faBneHus. BiusiHue ynsrpaduonetoBbix aydeid, CBU- sHepruu, paioakTUBHOIO U3lyue-
HUS M y/IbTpa3ByKa. VX npuMeHeHNe B MUIEBOM NTPOMBILLITIEHHOCTH. BivsiHre xuMuueckux (akTopoB.
Mexanmsm ux peiictBusi. [lesmHurppyromye BemlecTBa. [IuireBble KOHCepBaHTHL. TpeboBaHwus,
Tnipe/ibsiB/isieMble K HUM. BiiusiHve 6uosnorndyeckux ¢pakTopoB. CUMOMO3 Y aHTaroHU3M.
OcHoBHble NOHAAMUsI MeMmbl: BIUsiHAE abnoTHUeCKnX (aKTOPOB, B/IUSIHAE OMOTHUECKUX (haKTo-
POB, IIyTH Pery/MpOBaHuUs KU3HeesTeJIbHOCTY MUKPOOPraHHW3MOB.
Bonpocbl 015 camMokoHmpons:
KakoBel 0cobeHHOCTH OakTepuii B da3e 3a/jep>KKU pocTa’?
B pesysnbrare uero MokeT HaCTYIUTh (pa3a OTMUpPaHUS?
KakoBa posib cB0OO/JHOM BO/IBI 711 MUKPOOPTaHU3MOB B cyOcTparax?
[TepeunciuTe rpyIibl MUKPOOPTaHU3MOB T10 TIOTPeOHOCTH BO Biare.
OT uero 3aBUCUT 3(PPEKTUBHOCTD JENCTBUSI XMMHUYECKHX Bell[eCTB HA MUKPOOPraHU3MbI?
[Tepeuncivre rpymnsl MUKPOOPTaHW3MOB I10 OTHOLLIEHUIO K TemIiepaType.
OT uero MoXXeT U3MEeHSITbCSI TEPMOYCTONYMBOCTb MUKPOOPTraHW3MOB?
Bosee ycToituuBel K fieiicTBui0 Y®-yueii criopbl OakTepuii /M BeTeTaTUBHbIE KJIeTKH?
OxapakTepu3yiTe MOHATHE «aHTUOUOTUKI».
. OcobeHHOCTY TIPUMEHeHHsT aHTHOMOTUKOB B TIUILIEBOU TIPOMBIIIJIEHHOCTH.
. [IpuBeuTe npuMep orpaHAYMBarOLero Gakropa /yisi YCIelHoro npuMeHeH st 6apbeHo! Tex-
HOJIOTUH.
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Jlumepamypa: [1], [2], [3], [4], [5], [6], [7].

JlabopamopHas paboma. IlutaTenbHbIE CPeAbI

B xojie BbINO/IHEHMsT 1aOOpaTOPHOM PabOThI U3yUYarOT OCHOBBI TIPUTOTOBJIEHUSI MMATATETbHBIX
Cpefi; 3HaKOMSITCS C OCHOBHBIMU TpeOOBaHUSIMH, TIPebsIB/ISIEMbIMU K MMUATATebHBIM cpejiaM. BhImos-
HSIFOT MPUTOTOBJIEHUE MUTATeTBHBIX CPe/J], TAKUX KaK - MSICOTIeNTOHHbIN 0yboH (MITB) v peiboriern-
TOoHHBIN Oy/boH (PIIB); MsaconentonHbli arap (MITA) wiu peibornientoHHbn arap (PTTA); cpeay Ca-
Oypo; cpeny Keccriep; >kenTouHo-cosieBoi arap. @opMyTUpPYIOT BBIBOJ, U 0QOPMIISIIOT OTYeT.

JlabopamopHas paboma. I1oceB Ha M/IOTHBIE U XXKUAKHE MUATATE/IbHbIE CPeAbI
B xo/ie BBIMO/IHEHHsT Ta00paTOPHOU PabOThHI MPOBOASAT TIOCEB MOCEB B KU/KYIO, A TAK)KE Ha IIOT-
HbIe TIMTaTe/IbHbIe CPe/i: Ha CKOILIEHHbIN MSICOTIENITOHHBIN arap; YKOJIOM B CTOJIOMK MUATATebHOMN Cpe-



[Ibl; Ha MOBEPXHOCTh [JIOTHOW MUTATe/IbHOM Cpejbl B valike [leTpu; B TOJIY MJIOTHOW MUTaTeIbHOU
cpefpl B yailke [letpu. [lasee mpoBOAAT BblJeNeHHe YKMCTOM Ky/IbTypbl MUKPOOPraHHM3MOB: METOZ0M
pacceBa B riybuHe cpefipl; 110 MeTofy puransckoro. CTaBsT MOCeBBI HA TEPMOCTaTHPOBaHKe. 3aTeM
Y3y4aloT MOCeBbl MUKPOOPraHU3MOB U OIpeJe/sitoT MX KyJ/bTypajibHble NTPU3HAKHM, TIPUTOTaB/IMBaOT
Ma3K{ M OKpalIMBalOT UX Mo MetoAy ['pama. MUKPOCKOMMPYIOT MOJyuyeHHble rpenaparsl, (opMy/m-
PYIOT BbIBO/IBI.

Jlumepamypa: [1], [2], [3], [4], [5], [6], [7].

Pa3gen 2. Mukpoduiopa cbipbsi. DakTophl, 00yc/IaBIMBaKOIe eCTeCTBEHHYI0 3alUTy
ChIPbS, HCI0/Ib3YeMOr0 B MULIEBOH NMPOMBIII/IEHHOCTH

Tema 4: Mukpodyiopa njio/10B 1 oBoieid. Mukpoduiopa KBalieHbIX 0BOILEeH U IJI0/{0B

Jlekyus

Mukpo@iopa cBeXXuX MI0/0B U oBollel. KonuecTBeHHbIM M KaueCTBEHHBI COCTaB MUKPO-
(10pBI CBEXXMX TUIOZI0B U OBOLLEH U ero U3MeHeHHs IpY XpaHeHHU. [IpUUMHBI IOPUM CBEXKUX I/I0Z0B
Y OBOILel U cTIoCcOoOBI yBe/TMUeHUs1 CpoKa XpaHeHUsl. BivsiHue yriakoBKM Ha MUKPOGJIOPY CBEXXUX TII0-
ZI0B ¥ oBoIIel. MUKpOOHOIOrHUecKii KOHTPOJIb TIPY Peanr3aljii CBeKUX TUI0ZI0B U 0BoIei. MUKpo-
¢iopa KBallleHbIX OBOILLel U TUI0/I0B (OaKTepuu MOJIOUHOKHC/IbIe, YKCYCHOKUC/IbIE Mac/ISTHOKUCIbIE,
JPOX0KH). BosiesHu 1/o0B U 0BOLLeH, BbI3bIBaeMble aTOreHHONH MUKPOQJIOPOM.

OcHo6Hble noHsimusi membl: MUKpod/opa MJIOAOB W OBOIel, eé KaueCTBEHHBbIM W KoJjidue-
CTBEHHBINA COCTaB, 0COOEHHOCTH WM3MeHeHHsI; MUKPO(®/Iopa KBallleHHbIX OBOILEH U TUIO/IOB, 0COOeH-
HOCTH JIeUCTBUS TaTOT€HHOW MUKPO(/IOPHI.

Bonpocbl 015 camMokoHmpons:

[TepeunicivTe XxapakTepHbIX MpeACTaBUTeeN 3MU(UTHON MUKPOQIIOPHI TUIO0B U OBOLLEM.
UeMm onpegenseTcss MHTEHCUBHOCTD Pa3BUTUSI MUKPOOPIaHU3MOB B IIJIOZlaX U OBOLLAX?
[TpuBeauTe pHMepbl 'PUOHBIX 3a00/1eBaHKH T1JI0/JOB U OBOLLeH MPU XpaHeHUH.

[TpuBenuTe pUMepbl OaKTepHaIbHBIX 3a001eBaHI TIO/IOB M OBOILIel PY XpaHEeHHH.

Kak M0>KHO HampaB/IsITh 110/1e3HYH0 OMOXUMUYECKYHO JiesiTe/TbHOCTb MUKPOOPTaHHW3MOB B TpakK-
THKe KBallleHWs?

KakoBa poJib o/ 1pu KBallleHUn?

[Tpu Kakoi TeMriepaType PeKOMEH/IOBAaHO XPaHUTh KBAIIEHYH0 TIPO/YKI[UIO, UTOOBI 3a7iep>KaTh
pa3BUTHE MUKPOOPraHU3MOB?

ik W=

N

Jlumepamypa: [1], [2], [3], [4], [5], [6], [7].

JlabopamopHas paboma. buoxumMuueckue CBOMCTBAa MHUKPOOPraHU3MOB, BbIJe/IeHHbIX B
YHCTYH KY/JIbTYpPY

B xofie BbITIOSTHEHHS 1ab0paTOPHOU paboThI /le/atoT TOCEBHI /i/Isl OTIpe/ie/ieHHs CaxapouThye-
CKMX, TIPOTEOJIMTHUECKUX CBOMCTB M PeAyLMpYyIollel criocOOHOCTH MUKPOOPTaHW3MOB. 3aTeM Tpo-
CMaTpUBAIOT TIOCEBBI U [Ie/Ial0T MX OMHcaHue, (HOPMYJIUPYIOT BBIBOJ, O OMOXMMHUYECKHX CBOMCTBAaX
M3y4yaeMoro MHKpoopraHusma. /lasee roToBsSIT TiperiapaT OakTepui, OKpallMBarOT ero 1o ['pamy u
paccMaTpUBalOT MO/, MUKPOCKOIIOM, Pe3y/ibTaThl (PMKCUPYIOT B TETPA/b.

Jlumepamypa: [1], [2], [3], [4], [5], [6], [7].

Tema 5: Mukpoduiopa Ky IMHapHBIX U3/e/IHil U3 ChIPbSl PACTUTE/ILHOI0 NPOUCX0XK/AeHHA

Jlexkyus

KonryecTBeHHbIN 1 KaueCTBEHHbIN COCTaB MUKPOQUIOPhI KYJTMHAPHBIX U3/le/IUi U3 pacTUTeb-
HOTO ChIpbSl M €ro M3MeHeHre MpY XpaHeHUU. [IprumHbl MOpUYM Ky/JIMHApHBIX U3/e/Ui U3 PacTUTeTb-
HOT'O ChIPBS U CTIOCOOBI yBe/TMUeHNsI CPOKa XpaHeHUsl. BvsiHue yrakoBKY Ha Ky/IMHAPHBIE U3/[e/UsT U3
PacTUTENBHOIO ChIpbsl. PaKTOPLI, BJAUSIOLIME Ha BBDKUBAEMOCTh MUKPOOPIaHU3MOB TPY OXJIaXKeHUH.
MuKpo6Hoioruueckuii KOHTPOJIb TTPY TIPOM3BO/ICTBE KYJTMHAPHBIX U3/e/TUA U3 PaCTUTETHHOTO ChIPbSI.

OcHogHble NoHsAIMuUsi membl: MUKPO(Jiopa Ky/JIWHapHbBIX WU3/le/IMi U3 PaCTUTE/IbHOTO ChIpbs, eé



KaueCTBEeHHBIN 1 KOJIMUeCTBEHHBIM COCTaB, 0COOEHHOCTH M3MEeHeHHSs]; BBDKHBAaeMOCTbh MUKPOOPTaHU3-
MOB, WH(ULIMPOBaHUe TIPOAYKLMHU, MUKPOOUOIOTHYeCKU KOHTPOJIb.

Bonpocbl 015 camMokoHmpons:

OT uero 3aBUCAT MUKPO(JIOpa TOTOBOM MPOAYKLIMU?

B Kakux ciy4asx Ky/JMHapHbIe U37ie/usi MOTYT TIOABepraTbCsi MUKPOOHOM ropue?
[Tepeuncnure ¢akToOpbl, BIUSIOLIME HA BBDKMBAEMOCTb MUKPOOPraHM3MOB MPY OX/IaXKJEeHUH.
B Kakue MaTepuassl 1je/1eco00pa3HO YIIaKOBBIBAaTh FOTOBbIE KY/IMHAPHBIE W3/1e/Is?

Kakue 6akrepuy npeo6afiatoT B MUKPOGIOpe KyJIMHAPHO TTPUTOTOBJ/IEHHBIX U3/Ie/THil?

Yro B/usieT Ha 06CeMeHeHHOCTh MUKPOPTaHU3MaMH ChIPbIX O/1F0/1?

Kakue npoduiakTueckue MepornpusiTisi, 00ecrieuuBarOT BBIMYCK A0OpoKauecTBeHHOU U 6e3-
OTIaCHOM /1J1s1 3/{0POBBSI IOTPEOUTEIS TTHILL?

Nk W=

JlabopamopHasi paboma. MHKpPOOHO/IOTHYECKOe HCCIeJ0BaHHe MYKH Ha Ha/IMYHe KapTo-
(enbHOM NaI0UKH

B xope BbIrosHeHUs1 1ab0paToOHON paboThI Zie/aloT TOCEeB pa3BefieHUi CyCTeH3WH MyKH Ha
MITA. 3aTeM IMpOBOASAT oripefiesieHre 06ceMeHeHHOCTH MYKH KapTodesbHOM nanoukoil. @opmymmpy-
10T BbIBOJ, U O()OPMJISIFOT OTYeT.

JlabopamopHas paboma. CaHUTapHO-MHUKPOOHO/IOTHUeCKHI aHA/IN3 KY/TUHAPHBIX U3jie-
01707

B xoze BbINo/iHeHNst 1ab0paTOpHOM PabOThI UCTIOMB3YIOT CpefiHKe MPoObl HECKOIBKUX BUIOB
KyJIMHApHBIX n3feui. [IpousBojsaT yueT moceBa cpegHedt mipobsl Ha MITA B vamkax I[Tetpu, mpo-
CMaTpPUBAKOT YalllKH, 3aTeM BbIOMPAIOT YallKy C U30JUPOBAHHBIMU KOJIOHUSIMH U TIPOBOJSAT UCC/IE/I0-
BaHWe. CpaBHUBAIOT MO/TyUYeHHbIE Pe3y/IbTaThl C CAHUTAPHBIMU TPeOOBAHUSIMHU K JJAHHOMY BHY TIPO-
AykTa. PopMyIMpYIOT BBIBOJ M OOPMIISIIOT OTYET.

JIlumepamypa: [1], [2], [3], [4], [5], [6], [7].

Tema 6: OCHOBHbIe MPUHIUIBI KOHCEPBUPOBAHUA M XPaHEHUs NHUINEBBIX MPOAYKTOB.
CoBpeMeHHbIe MeTO/bI JAe3UH(EKIMN TEXHO/JI0THYeCcKOro 000pyAoBaHHsl, MPUMEHEeHHE HOBBIX
Ae3uH(QULIMPYIOIIUX BeliecTB

Jlekyus

OCHOBHbI€ TIPUHLUIBI KOHCEPBUPOBAHUS U XPaHEHUsI TIUILLEBBIX NPOAYKTOB. [IpuHImn 6ro3a.
[Mpuniun abuo3a. CoBpeMeHHbIe METOZbl YHUUTOXKEHUSI MUKPOOPTaHU3MOB B TMIIEBBIX MPOAYKTaX.
XapakTepruCcTHKa KOHCepBaHTOB. [IpuHIMMN aHabuo3a (KproaHabHo3, KcepoaHabuo3, ocMoaHabHo3,
HapkoaHabwo3). [TpuHIUN 1jeHoaHab103a, OCHOBAaHHBIN Ha TI0/JaBJIEHUN TEXHUUECKU BPEHOW MUKPO -
(db/1opbI 3a cUeT COo3/laHusl YCIOBUM /1Jis pa3BUTUSI TI0J/1Ie3HOM MUKPO(]JIOpHI.

MeTo/ib1 e3uHGEKIMU TEXHOJIOTHUeCKOro 000py1oBaHus: hHU3NUeCKre, XUMHUUECKHe U OU0JIo-
ruueckue. [le3snH(pEeKTaHTbl U aHTHUCENTHUKUA. XapaKTepUCTHKa MOWIUX U /Ie3uH(UIUPYIOIUX Be-
ITIeCTB, UCTIOb3YEMbIX B IMHUITIEBOM TTPOMBIIJIEHHOCTU. BBIOOD /1€3MHMUIMPYIONUX CPE/ICTB U CIIOCO-
ObI 1e3UH(EKI[UH pPa3/TnUHbIX 00bEKTOB.

OcCHOBHble NOHSIMusi MeMbl: TIPUHIIWITBI KOHCEPBUPOBAHMS TTUILEBBIX MMPOJYKTOB, METO/bI
YHUUTOXKeHUSI MUKDPOOPTaHW3MOB B THINEBLIX TMPOAYKTaxX, OCOOEHHOCTH TMO/aBjieHUss TeXHUUYeCKH
BpeTHON MUKDPOGJIOPBI, METOABI Je3UH(EKINH, [1e3UHOUIUPYIOIIe CPeICTBa.

Bonpocbl 0151 CAaMOKOHMPOsi:

1. Kakue TeXHOJOrMUeCKHe OTepaljiy MpH MOATOTOBKE TIPO/IYKTOB K CTEPUIH3AI[UM CHIDKAIOT UX
0bceMeHHOCTb MUKpobOamMu?
3a CueT uero MO>KHO TOBBIIIIA€TCS TEPMOYCTOMYMBOCTH MUKPOOOB BO BPEMSI CTEPU/TH3ALINN?
[TpuBuauTe TIpHUMep BO30yAWTesIel TOPUM KOHCEPBOB.
HasoBuTe nokasaTesib MUKPOOHOIOTMYEeCKOM CTaOM/TBHOCTH KOHCEPBOB.
Ha uem ocHOBaHO Aie3uHUIMpYIOIIee AeiiCTBUe XJIOPCO/IepPrKalluX BelecTB?
I7ist uero mpuMeHsieTCs je3uHMEKIHS Ha TTUIIEBBIX MPeATPUITHSIIX ?

kN



7. OT uero 3aBUCHUT BLIOOD /1e3MHPULIMPYIOLIEro BeljecTBa?
Jlumepamypa: [1], [2], [3], [4], [5], [6], [7].

JlabopamopHas paboma. MUKpPOOH0/I0rHUeCKHil aHA/TU3 KOHCEPBOB U3 PAaCTHTE/THHOI0
CBIpbs
B xo/1e BbIMO/HEHMS 7ab0paTOpHOM paboThI IPOBOJAT TIOATOTOBKY OAaHKU KOHCEPBOB K OakTepu-
OJIOTHUeCKOMY aHa/m3y. [lanee BLISAB/SIOT a3po6HYI0 Me30(U/IBbHYI0 MUKPO(IIOPEL, a TakKe aHaspoo-
HYI0 Me30(U/IbHYI0 MUKPO(hI0py. POpMYIMPYIOT BBIBOJ, U OOPMJISIFOT OTYET.

Jlumepamypa: [1], [2], [3], [4], [5], [6], [7].

5 YueOHo-MeTOAMYECKOE 00ecrieyeHue JIsi CaMOCTOATETbHOM PadoThl 00y4aromuxcs

5.1. BHeayoumopHas camocmosime/ibHasi paboma cmyoeHmoe

B 1jesioM BHeayiUTOpHasi caMOCTOsITe/IbHasi paboTa CTy/leHTa TpyU U3yueHUH Kypca BKJTFOUaeT B
cebs1 ciieyrormye BU/IbI paboT:

— npopaboTKa (M3ydyeHue) MaTepHaoB JIEKIUH;

— YTeHHe U 1popaboTKa peKOMeHZ0BaHHOW OCHOBHOM U JOTIOTHUTETbHOU TUTepaTyphl;

— MMO/IFOTOBKA K JJaDOpaTOPHBIM 3aHSTHSIM;

— MOWCK ¥ TTpopaboTKa MatepranoB u3 VIHTepHeT-pecypCoB, HAyUHbBIX MTyO/IMKALIM;

— MO/IFOTOBKA K 3a1juTe 1abopaTOpHbIX paboT;

— TMOJATOTOBKA K TEKyIlleMy U UTOrOBOMY (ITPOMEXXYTOUHasi aTTeCTallsi) KOHTPOJIKO 3HaHUM 10
JUCLIUIIHE.

OcHOBHast 10JIs1 CAaMOCTOSITe/TbHOM PabOTHI CTYIEHTOB MIPUXOIUTCS Ha MOATOTOBKY K labopaTop-
HbIM paboTaM M UX 3allliTe, TeMaThKa KOTOPBIX MOJIHOCTHIO OXBaThiBaeT cofep)kaHue Kypca. Camo-
crosiTenibHasi paboTa 1Mo MOATOTOBKe K 1ab0paTOpHBIM paboTaM M WX 3aljUTe TpeArosaraeT yMeHue
paboTathb ¢ TiepBUUHOM HH(MOPMalLIeH.

CamocmosmenbHas paboma no pasoesny 1:

PaboTa ¢ KOHCITEKTOM JIEKIUM U PeKOMeHJOBaHHOM iuTepaTypoi (1 ¥ I0mo/THUTe/IbHAs).

[ToaroTOBKAa MaTepranoB K KOHTPOJILHOMY OIPOCY IO U3yUeHHbIM TeMaM, 1ab0paTOPHBIM 3aHs-
THUSIM, TeCTOBBIM IPOBepPKaM 3HaHWM, 3alluTe 1abopaTOpHBIX paboT, Auasoram C rperojaBareneM U
y4aCTHUKaMU TTPOBEPKHY 3HaHUM MepBOro paszera.

CamocmosimenbHasi paboma no pasoesny 2:

PaboTa ¢ KOHCIIEKTOM JIEKIIUH ¥ peKOMeH/I0BaHHOH JIuTepaTypoit (1 1 AomoTHUTeIbHAS).

[ToaroToBKa MaTepranoB K KOHTPOJILHOMY OTPOCY T0 U3yYeHHbIM TeMaM, J1abopaTOpPHBIM 3aHs-
THSIM, TeCTOBBIM IPOBEPKaM 3HaHWM, 3allUTe J1abopaTOpHBIX paboT, AMaaoraM C Tperno/iaBaTesieM U
ydaCTHUKaMH TIPOBEPKU 3HaHUM BTOPOTO pasfea.

6 ®oHA OLIEHOYHBIX CPE/ICTB /ISl MPOBe/JeHHs MPOMEKYTOUHOM aTTeCTalii 00yUJaromuxcs
10 JUCIHUIIINHE

®oH/| OLEHOUHBIX CPEJCTB [/ MPOBEJeHUs] MTPOMEXYTOUHOW aTTeCTAl[iM O0yuaroluXCs 10
muctunvHe «[TuiieBas MUKpOOWOJIOTHS» TIPeICTAB/IeH B MPUIOXKEHUH K paboueii mporpaMmme JUCLIU-
TIJTMHBI ¥ BK/TFOUAeT B Ce0s:

- IepeyeHb KOMIIETEHIMH C YKa3aHHUEeM 3TaroB UX (\OpMUPOBaHMUs B TIPOLieCCe OCBOEHHsT 00pa3o-
BaTe/IbHOW NIPOrPaMMBblI;



- OnMcaHue TOKa3aTesjell U KpUTepueB OLleHMBaHMWsSI KOMITeTEHLIMH Ha pas/MuHbIX 3Tarnax MX
(opMrpoOBaHusl, ONKCaHKe IIKal OLleHUBaHMS;

- TUTIOBBIE KOHTPOJIbHBIE 33/JaHMsI WM MaTeprasibl, He0OX0AUMBIe /171 OLleHKH 3HaHWH, YMeHUH,
HaBbIKOB U (WU/IM) OMbITA [|eTeIbHOCTH, XapaKTepU3YHOLIUX 3Tarbl (POPMUPOBaHKUSI KOMIIETEHLIUM;

- MeToAMuYecKre MaTepuasibl, ONpeZesisole IpoLeypbl OLleHUBAHWSl 3HAHUW, YMeHW, HaBbI-
KOB U (W/IM) OMbITa JeITe/IbHOCTH, XapaKTepU3YIOLLMX 3Tarbl (POPMUPOBaHUS KOMIIETeHLUH.

BOHPOCBI AJIA IIPpOBEJeHUA l'[pOME)KYTO'-IHOﬁ dTTeCTAIlUMM 110 JUCHHUII/IUHE

1. OcHOBHBIe TpyIIbl MUKPOOPTaHW3MOB, BCTPeUarolyecs: B MULLEBbIX NTPOAYKTAX, U Mpo-
1|eCChl MU BbI3bIBaeMbIe.

2. XapakTeprCcTHKa JpOXOKeH, BCTPeuaroluXcsl B IPOU3BO/ICTBE MULLEBBIX MTPOAYKTOB, UX
NIPOMBIIIIJIEHHOE HUCI0/Ib30BaHKe U POJib B MPOLieccax MOPYM MUILEeBbIX MPOYKTOB.

3. YKcycHOKHC/bIe OaKTepuu WX XapaKTepucTHKa. [losokurenbHasi W OTpULiaTesbHast
POJIb YKCYCHOKHCJIBIX OaKTepuid B IPOM3BO/CTBE Pa3MYHBIX MUILEBBIX MTPOJYKTOB.

4. [Tpon1oOHOBOKHUC/IbIe OaKTepUH UX XapaKTepUCTHKa. [IpoMbIliieHHOe TIoy4YeHre Tpo-

NTMOHOBOMW KMCJIOTHI ¥ BUTaMuHa B12. Posb MponroHOBOKUC/IBIX OakTeprii B JOPMHUPOBAHUH KayeCTBa
TBep/bIX ChIPOB.

5. Buzibl THUIOCTHBIX OakTepuii OCHOBHBIE MPOAYKTHI a3POOHOr0 M aHa’poOHOro THUe-
HUSI M XapaKTepPUCTHUKA BO30yquTesieli THUEeHUSI.

6. OtpuiiaTenbHasi POJib THUJIOCTHBIX OaKTepUHB TMPOW3BOZACTBE M XPAaHEHWH THIIEBBIX
TIPO/JTYKTOB.

7. Mukpockonyeckue Tpudbl. Posib MUKPOCKOTTMYeCKMX IPUOOB B MpoIjeccax Mopuu IH-
IIE€BBIX MPO/IYKTOB.

8. [TaToreHHbIe MUKPOOPTaHU3MbI — BO30yAWTE/N MUILEBBIX MH(EKLMi. Buibl muieBbx

vH(peKUMd. MeponpusiTusi, HarpaB/leHHble Ha MpeZoTBpallleHre paclipoCTpaHeHHs1 UH(PEeKLMU uepe3
TUILLeBble TIPOAYKTHI.

9. YcioBHO-IaToreHHbIe MUKPOOPTraHW3Mbl — BO30yIUTe/N THUILEeBbIX OTpaBieHud. Bupl
NUILLEeBBIX OTpaB/eHWi. MeponpusTysi, HaripaB/ieHHbIe Ha Ipe/joTBpalljeHle pa3BUTHS YCI0BHO-ATO-
TeHHbIX MUKPOOPTraHKW3MOB B MUILEBBIX NPO/YKTOB.

10. Mukpobuosioruueckrie ToKa3aTe/iuy, UCTI0/Ib3yeMble /ISl OLleHKH KadeCTBa IMUILeBBIX
MPOJYKTOB.

11. TpeboBaHnwusi, Tipe/ibsiBIsieMble K CAHUTAPHO- MTOKa3aTe/IbHBIM MUKPOOPraHW3MaM.

12. Muxkpodiopa 3epHa. KonuecTBeHHbIN, KaueCTBEHHbIN COCTaB. XpaHeHue.

13. Mukpoduiopa Kpynbl. KonruecTBeHHBIM, KaueCTBEHHbIM COCTaB. XpaHeHHe.

14. Mukpodsiopa Myku. KosmuecTBeHHbIM, KaueCTBEHHbIM COCTaB. Bu/ipl nopum.

15. Mukpodopa x1eba: MieHnYHOro, PXKaHoTo. Buibl mopuu, MeTozbl 60pbObI.

16. Motomye 1 fe3uHGULMPYIOLMe BellecTBa UCO/Ib3yeMble B MHUIEBOM MPOMBILUIEHHO-
CTH.

17. Bnusinve akTOpoB BHEIIHeH Cpe/ibl Ha pa3BUTHE MUKPOOPIaHU3MOB.

18. BmusiHue ¢usuueckrx (akTOpoB: TeMmrepaTypbl, BAaKHOCTH, [JaB/I€HUs, JTy4UCTOU
SHEepruu.

19. [TcuxpodunbHele; Me30QUIbHbIE U TEPMO(PUIbHBIE MUKPOOPTaHU3MBI.

20. MexaHu3M [1efiCTBUS BBICOKUX U HU3KUX TeMIleparyp.

21. Vcnonb30BaHye [1eMCTBUS TeMIlepaTyp Ha MUKPOOPIraHW3Mbl B MHIEBOK NIPOMBIIIEH-
HOCTH (3aMOpakvBaHue, OX/IaKeHue, acTepu3aLys, CTepuInu3aLus).

22. IIpyurHBI yTHETeHUSI MUKPOOPraHM3MOB IIPY BBICYLLIMBAaHUH.

23. BnusHre ocMoTHYecKoro (I/1a3mMo/u3 U I1a3MOIICHUC) U aTMOC(HEPHOrO JiaB/leHUs.

24. Bnusinue ynbtpaduonetroBbix nayueii, CBU- sHepruu, paJjuoakTUBHOTO U3/Iy4YeHUs U
yJIbTpa3ByKa.

25. VX npumeHeHMe B MUIEBOW ITPOMBILLIIEHHOCTH.

26. BusHre XxuMuueckux ¢)aKTOp0B Ha pa3BUTHE MHUKDOOPraHMW3MOB.



27. MexaHu3M ux JeicTBus. [le3nHpuLmpyole BeljecTsa.

28. [MuiieBble KOHCepBaHThI. TpeboBaHUs, MpebsiBIisieMble K HUM.

29. Brusiaue 6uonornueckux ¢akropoB. CUMOMO03 ¥ aHTarOHM3M.

30. broxumuueckre npoLeccsl, BbI3biIBaeMble MUKPOOPraHU3MaMH.

31. [TuieBble 3ab0meBaHys (TTHIEBbIe MHTOKCHUKALMK U TOKCUKOUH(EKLIVN).

32. CaHuTapHO-TI0Ka3aTe/IbHble MUKPOOPTraHW3MBbl.

33. baktepuy rpynibl KMIIeyHOM Maa04uKy, CalbMOHe/UIbI, CTa(pUIOKOKK.

34. MukpodJiopa BHellIHel Cpefibl.

35. Mukpodiiopa ChIpbsi.

36. @akTOophl, BAUSIOIINE HAa KOIMUECTBEHHbIN U KaueCTBEHHBIN COCTaB MUKPO(IOPHI.

37. OCHOBHBbI€ TPyl MUKPOOPTraHU3MOB.

38. MukpodJiopa CBeXXUX IJIOI0B 1 OBOLLEM.

39. KonuuecTBeHHbIN 1 KaueCTBEHHBIM COCTaB MUKPOGIOPhl CBEXUX TUIOAOB U OBOILel 1
€ro U3MeHeHUs! IPY XpaHeHWUH.

40. [TpyurHBI TTOPUM CBEXXUX TVIOJIOB M OBOILEM M CTIOCOObI yBeIMUeHHsI CPOKa XpaHeHUsl.
BusiHve yrnakoBKM Ha MUKPO(QIOPY CBEXXUX TJIOZIOB Y OBOLLIEM.

41. MuKpo6Hoioruueckuii KOHTPOJIb TIPU Peaii3ariiy CBeXXHX IJI0/I0B U OBOLIEH.

42. Mukpoduiopa KBallleHbIX OBOLIeN U M/10/0B (6akTepurd MOTOYHOKHUC/IbIE, YKCYCHOKHUC-

JIble MaC/ISTHOKWCIIbIE, ZIPOJKKU).
43. Mukpoduiopa KpyTibl.
44, Mukpoduiopa MyKH.

45. Mukpoduiopa xneba. bakTepun-Bo30yauTeny opuy Kpyrbl, MyKH U xJieba.

46. [Tpon3BOACTBO MEKapCKUX JIPOXIKEH.

47. KosnryecTBeHHbIN U KaueCTBeHHBIN COCTaB MUKPOQJIOpPhI KyJTMHAPHBIX U3Ze/Ui U3 pac-
TUTE/IbHOT'O ChIPbSl U ero U3MeHeHHe NPY XPaHeHUH.

48. [TpUuMHbI TOPUM KyJMHAPHBIX W3/Ie/TUi U3 PaCTUTE/IbHOTO ChIPhs U CMIOCOOBI yBenuye-
HUSI CPOKA XpaHeHHsl.

49. BiusiHve yrakoBKM Ha Ky/JIMHapHble U3/|e/1s U3 PaCTUTETbHOTO ChIPbS.

50. @aKTophl, BAUAIOLME Ha BBDKMBAEMOCTb MUKPOOPIaHNU3MOB 1P OXJIaKeHHH.

51. MuKpobroiornueckuii KOHTPOJIb TIPU TIPOM3BO/ICTBE KYJMHAPHBIX W3/[eNUi U3 pacTu-
TEJIbHOTO ChIPbS.

52. bonesnu niozi0B 1 0BoILel, BbI3bIBaeMble MAaTOreHHON MUKPO(I0pO

53. KonvyecTBeHHbIN 1 KaueCTBeHHBI COCTaB MHUKPO(M/IOPbI Ky/IMHApHbIX ufenuid. Cpo-
KUY peasM3aliii KYJTUHAPHbBIX U3/Ie/IUi U Mepbl, TIpPUMeHsieMble [17isl yBeJTMUeHUs] CPOKa UX XpaHeHHsl.

54. Mukpodopa KOHCEPBOB M MHUKPOOMO/IOTMUECKUH KOHTPOJIb KOHCEPBHOTO IIPOM3-
BO/ICTBaA.

55. MuKpoOHosioruueckuii KOHTPOJIb KOHCEPBOB Tepe/ cTepuin3anueii. Buabl KOHTPOsIsS U

VX TTePUOJUIHOCTE. MUKpPOOUOIOrUecKre OCHOBBI pa3paboTKH Pe)KUMOB CTEPHIA3ALIUM.
7. PekomMeHiyeMasi iuTeparypa
OcHogHasa numepamypa

1. BBefieHWe B TeXHOJIOTHMM MPOAYKTOB MHUTaHUsA: yueb. mocobue/ mox pen. A.Il. Heuaepa. —
M.: [JeJIu niroc, 2013. — 720 c. (10 3k3.)

JonosiHumenbHas aumepamypa

2. Mapmy3oga JI.B. OcHOBbI MUKPOOHO/IOTHY, CAHUTAPUH U TUTHEHBI B TIMIIEBOM MTPOMBIILIIEH -
HOCTU: yueOHUK. — M.: Akagemusi, 2003. — 136 c. (10 3k3.)

3. I'yceB M.B. Mukpobuosnorus:: yuebHuk. — M.: Akagemus, 2003. — 464 c. (87 3k3.)

4. HerpycoB A. V. Mukpob6uoJiorusi: yueOHUK. — M.: Akagemus. 2009. — 352 c. (14 3k3.)



5. T'urnennueckue TpeboBaHMs O€30MaCHOCTH Y TIUII[EBOM [[eHHOCTH THMIEBBIX MPOAYKTOB. Ca-
HUTAPHO-3MH/€MUO/IOTMYeCKUe TpaBuia 1 HopMaTUBhL. 2.3.2. IIpo0BOBCTBEHHOE ChIPbe U TTHILEBbIe
npoaykthl. CanlluH 2.3.2.1280-03: gononHenus u usmeHenus Ne2 kK CanlluH 2.3.2.1078-01. — M.:
®ep1. LIeHTp roccaH3nugHaA30pa Mun3szapasa Poccun , 2004, — 34 c. (10 3k3.)

8 IlepeueHn pecypcoB HH()OPMAI[HOHHO-TeIeKOMMYHUKAIHOHHOM ceTH «IHTepHeT»

6. MUKpob1oiornuecKrii KOHTPOJIb TIUILLEBBIX TIPOU3BO/CTB [nekTpoHHbIN pecypc]. — URL:
http://www.twirpx.com/files/food/quality/mcontrol/

7. MukpoOHo/ioTHsI ~ THUIIEBBIX  TPOAYKTOB  [OnekTpoHHbi  pecypc]. —  URL:
http://biobib.ru/index.php/mikrobiologiya/obshaya-mikrobiologiya/mikrobiologiya-pishevix-
produktov.html

8. OduLanbHbI calT u3zfarenbCTBa «lIuieBas MPOMBILIEHHOCTb» [D/1eKTPOHHBIN pecypc].
— URL: www.foodprom.ru.

9 MeToanuecKue yKa3aHUs /1A 00yYarOI[UXCA 10 0CBOEHHIO JUCHUTIMHBI

MeTo¥Ka Mpero/jaBaHuys JaHHOM AVCIUIUIMHBI TIPeATIo/iaraeT YTeHre JIeKIWH, poBe/ieHue Jia-
OOpaTOpHBIX 3aHSATUH, TPYIIIOBBIX U WHAUBUYAIBHBIX KOHCY/IBTALUi TI0 OTAeIbHBIM BOIPOCAM [IUC-
rHeL [IpeycMoTpeHa caMmocTosiTesTbHast paboTa CTYZEHTOB, a TakKKe MPOXOKAEHHe aTTeCTald-
OHHBIX HCITBITaHUM TIPOMEKYTOUHOM aTTecTalyu.

Ha yieknusix pacCMaTpHBarOTCs TakKve Ba)KHbIE pa3zielbl MUKPOOUOJIoruy Kak: Ouosiornieckye
CBOICTBa MUKPOOPTaHW3MOB, UX POJIb B TIPOLieCCax MOPUM M CYLTHOCTH MHUKPOOHO/IOrMYeCKUX TIPO-
11eCCOB, TIPOTEKAIOL[UX IPH BIPAOOTKE MUIIIEBBIX ITPOAYKTOB.

Llenbio mpoBeieHUsT 1ab0paTOPHBIX 3aHATHH SIB/ISETCS 3aKpelUleHHWe TeopeTHUecKWX 3HaHHUM
CTY[I€HTOB, TIOJTyYeHHBIX MU B X0/Ie U3yUeHUsI AUCLUTUTMHBI Ha JIEKLMSX ¥ CaMOCTOSITe/TbHO. 3aHSATHUS
nabopaToOpHOTO THUIA BK/TIOYAIOT B Ce0si CieyIOI[He JTalbl: H3yueHre TeopeTHuecKoi yacTu jiabopa-
TOPHOM pabOThI; KOHCIIEKTIPOBAHMe XO/a BBITIOIHEHUs 1a00paTOPHOM paboThl U MPOBe/ieHNe ee KC-
TiepUMeHTaIbHOW YacTH; BBITIO/IHEHHe HeO0OX0AMMBIX PUCYHKOB; o)opMyIeHHe OTYeTa O TIPOZeaHHON
pabore; 3aruTa 1abopaTopHOM paboThl. [11 MOATOTOBKH K 3aHATUAM J1a00paTOPHOTO TUTIA U 3alIUThI
BBITIOJTHEHHBIX 71ab0paTOpPHBIX paboT CTY[eHThI BBITIOMHSIOT MPOPA00TKY MeTOANYeCKUX YKa3aHUH 110
BBITIOJTHEHHIO /1Ta00pPaTOPHOM paboTHI, yiessisi 0co00e BHUMaHKe Lie/isiM U 3aladaM, TeOpeTHUecKoi ua-
CTU U TIOPSAKY BBITIONHEHHUs 71abopaTOpHOUM paboThl; KOHCTIEKTHPOBaHKE WCTOUHHMKOB; paboTy C
KOHCIIEKTOM JIEKLIMM, IPOCMOTP peKOMeH/yeMOW JIUTepaTypBbl.

I[Tpy U3y4yeHNH JUCLIUTITMHBI MCTIO/B3YIOTCS MHTePAKTHBHBIE METO/[bl 00yueHus], TaKie Kak:

1. Jlekuumsi:

— JIeKUUWs-BU3ya/lu3aldsi — Tofjlaua MaTepuasa OCYILeCTBIISIETCS] CPeACTBAMH TeXHHUeCKUX
cpezcTB 00yueHHs: C KpaTKUM KOMMEHTHPOBAaHUEM [IeMOHCTPHUPYEMBIX BU3ya/lbHBIX MaTeprasioB (Tipe-
3eHTaLui).

2. JTabopaTopHoOe 3aHsATHE:

—TPEHMHT — MeTo/; 00yUYeHHst U Pa3BUTHsI CIIOCOOHOCTel K OB/IaZIeHUIO JIesITeIbHOCTBIO TTPOBe/e -
HUSI XUMHUECKUX 1ab0paTOPHBIX MCCe0BaHUNA. VIHTeHCMBHasE paboTa BO BpeMsi TPEHHWHTa ITOMOraeT
JOCTUUB BBICOKHX pe3y/IbTaToB 3a KOPOTKHUI CPOK, a TIoC/ieiyIoljasi CUCTeMa T10C/ie TPeHWHIOBOTO CO-
TIPOBOXKJeHHS 0OecrieurBaeT Ha/Ie)KHOe 3aKpervieHre MaTeprasa

— pabora B ManbIx rpymnmnax obecreurBaeT akTHBHYIO MT03HAaBaTeIbHYIO [IeATe/lbHOCTh 00yuaro-
IIMXCs1, TIPeJyCMaTpUBaeT pacrpesienieHre 0053aHHOCTeN MeXXAy HUMH, UCTIOJIHUTEIbHYI0 U OpraHHt-
3aTOPCKYI0 MHULIMATHBY, aKTya/lIH3alllio, KaK OIbITa CAMOCTOSITeIbHOM /1esTe/TbHOCTH, TaK U COBMeCT-
HOM pabOTHI TIO BBITIOTHEHHIO Tab0PaTOPHBIX paboT, UTO COT/IACyeTCsi C peamsiMH MpodeCCHOHATBHOM
JesATeTbHOCTY Oy IyIIUX CIelda/IiCTOB.



10 KypcoBoii npoekT (padora)
BeirosiHeHMe KypcoBoro mpoekTa (paboTsl) He ITpeAyCMOTPEHO yueOHBIM MJIAaHOM.

11 Ilepeuenr MH(GOPMAMOHHBIX TEXHOJIOTHH, WICMO/Ib3yeMbIX MPHU OCYIeCTB/IEHHH 00-
pa3oBaTe/ILHOI0 Npoijecca o AMCHMIUINHE, BK/II0Uas MepedyeHb NPOrpaMMHOro obecrieueHust 1
HH(OPMAIL1OHHO-CIIPABOYHBIX CHCTEM

11.1 IlepeueHbp uHpOpMAYUOHHBIX MeEXHO/0:2Ull, UCNO/Ab3yeMbIX NpU oOCyujecmesneHuu 00-
pasoeame/ibHO20 npoyecca

— 3/IeKTPOHHBIE 00pa30BaTe/IbHbIe PeCyPChI, TIpe/ICTaB/IeHHbIe B I1. 8 paboueli MporpamMMel;

— HUCII0JIb30BaHUe CJ1ai/i-Tipe3eHTalluy;

— VUHTepaKTUBHOe 00IeHre ¢ 00yJaromMIC U KOHCY/IbTHPOBAHKE TIOCPE/ICTBOM 3/IeKTPOHHOM
TIOYTBI.

11.2 I1epeuenb npo2pammHoz0 0becneyeHusi, UCNO/Ib3yeMO020 NpU ocyujecmeneHuu odpazoea-
me/1IbHOZ0 Npoyecca
[Tpu ocBOEHUHU AUCLIUTIMHBI UCTI0/Ib3YeTCs TMLIEH3MOHHOEe TTPOrpaMMHOe obecrieueHue:

- omepaluoHHble cucTeMbl Astra Linux (w1 vHasi onepaloOHHasi CUCTeMa, BK/IHOUeHHas B
peecTp 0TeueCTBEHHOI'0 TIPOrpaMMHOT0 obecrieueH s );

- KoMIuIekT oducHbIX rporpamMm P-7 Oduc (B cocTaBe TEKCTOBOTO TPOL[eCCOPA, MTPOrpPaMMbI
paboThl C 3/IeKTPOHHBIMU TabJKIjaMU, TIPOrpaMMHbIe Cpe/ICTBa peJaKTUPOBAaHUS U [ie-
MOHCTPALMU Mpe3eHTaluh);

- IporpaMMa IpOBepKH TeKCTOB Ha IpeJMeT 3aMMCTBOBaHUS « AHTUIIIarAaT».

11.3 IlepeueHb uHPOPMAYUOHHO-CNPABOUYHDBIX CUCMEM
— cripaBoYHoO-TpaBoBasi cucteMa KoHcynbranT-nmtoc http://www.consultant.ru/online
— CIIpaBOYHO-TIpaBoOBasi cucteMa ["apaHT http://www.garant.ru/online

12 MaTepI/laﬂbHO-TeXHl/l‘-IQCKOQ odecrieueHue AUCIUII/IUHBbI

11 mpoBe/ieHys1 3aHATUM JIEKLIMOHHOTO TUIA, TPYNIOBLIX U UHVBUYaIbHbIX KOHCY/IbTaLUM,
TEKYII[ero KOHTPOJISI ¥ TIPOME)KYTOUHOM aTTeCTalluy UCTIO/b3YIOTCS yueOHble ayauropuu 6-507, 6-519
C KomruieKToM yuebHoit mebenu. TIpu npoBeieHUH 1abopaTOpHBIX paboT MCMOb3yeTcst 1abopaTopust
9KOJIOTMH, OMOJIOTUU ¥ MUKpOOHoioruu — ayautopusi Ne 6-506 Ha 14 mocajouHbIX MeCT C 000pyoBa-
HueM: MUKpocKorbl «kBMUOME/I-1», npubopsl rurpomerpsl BUT-1, BUT-2; KoMIuIeKT MUKpOIIperapa-
TOB (AHATOMUUYECKUX, 300/I0TUUeCKUX, O0TaHUUeCKUX); Habop 1o ob1ield 6uosioruu; pudop s cueta
KOJIOHWIi; aBTOK/aB aBTOMAaTUUYeCKWM TOPU30HTa/ bHbIM Tattnauer; IJIMTKU 37€KTpPUYECKUe; BeChl
BJIT3-150 TeH30MeTpuuecKue; BojoHarpeBaresb Tepmekc; auctuistop J3-4M; kamepa 1udposas -
okyssip [JCM-130 (m1s MUKpOCKoria); obsiyuaTenb GakrepuldAHbii (perupkyssitop) OBH-2-15-01;
TepMocTaT cyxoBo3ayiHbiii TC-1/80 CITY; mikad cyxoBosayinbiii I1IC-80-01; xonoaunsauk STINOL;
XonogubHUK Pozis-149; mikad BBITSHKHON; MHCTPYMEeHThI (MIJIbl TIperiapoBasibHble, TIeT/IM MUKPOOHO-
JloThYecKue, MMHLIETHI, JIyTa U /p.), MaTtepuassl (OUHTHI, BaTa, Oymara ¢uibTpoBaHHas1, TPyOKHU pe3u-
HOBbIe U [JIp.), abopaTopHas nocyja (uamku Iletpu, mpoOUpPKH, MUTIETKU, CITUPTOBKH, KOJIObI, MeH-
3yPKH U [Ip.), XUMUYeCKHe PeaKTHBBI.

[nsi camocTosiTesIbHOM paboThl 00yYaroLUXCsi UCTOb3yeTcsi KabuHeTbl 6-522; 06opyoBaH
KOMITZIEKTOM yueOHOM MebesH, JByMsi KOMITBIOTEPAMH C JOCTYTIOM B MH(OPMAL[MOHHO-TeIeKOMMYHH -
Kal[MOHHYI0 ceTb «VIHTepHeT» U B 3/IEKTPOHHYIO MH(OpPMaLMOHHO-00pa3oBaTe/bHYI0 CPeJly OpraHu-
3aLuu.

TexHuueckue cpejcTBa oOyueHUsi s TIpefAcTaBieHHsi yueOHOW HHGOpPMAIMM BKJHOYAIOT
ayZIMTOPHYIO IOCKY, My/IbTUMeZUHOe 000pyJ0BaHHe.

[Mpy u3yueHUM AUCLUIUIMHBI UCIO/b3yeTcs O6ubmuoteunsii GoHa Kamuatl['TY: yueGHUKH,


http://www.garant.ru/online
http://www.consultant.ru/online

yueOHbIe TTOCOOUS, TIepUOMUECKHe >KyPHAJIbI, 3JIEKTPOHHBIM PeCypc; pa3jaTOYHbIM MaTepuan (TecTsl,
JOK/1aJibl O COCTOSIHUW OKpY»Karollleld cpe/ibl, HOpMaTHBHO-ITPaBOBbIe JJOKYMEHTHI U JIP.).



Jlono/iHeHNs1 U U3MeHeHHs B padoueil mporpaMmme

Jlono/iTHeHHs ¥ UI3MeHeHHsI B paboueii mporpaMmme 3a / y4eOHbIi roj
B pabouyto nporpammy 1o aucturuiiHe «[IuieBass MUKpOOHOIOTHsI» /IS HAIIPaB/IeHUs TIOATOTOBKH
19.03.04 «TexHosorusi ¥ MPOAYKLMU U OpraHu3aLsi 00IeCTBeHHOTO MUTAHUS» BHOCSATCS C/IeyIOIMe

JOIIOJIHEHHWA U U3MEHEHMUA:

I,Z[OI'IOJ'IHEHI/ISI " U3MEeHeHUs BHeC

(momxnHOCTB, ®.U1.0., nognumce)
Pabouasi mporpamma rnepecMoTpeHa U 0lo0peHa Ha 3ace/jlaHUM Kadepsbl
«__» 202__r.
3aBeayromiuii Kadepoit

(ToaTMCh) (®.1.0.)



