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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

— crocobeH W3ydaTh, aHATW3MPOBATh, MCII0/Ib30BaTh OHMOIOTMUECKHEe OOBEKThI W TPOLIECCHI,
OCHOBBIBAsICh Ha 3aKOHAX U 3aKOHOMEPHOCTSIX MaTeMaTUYeCKUX, (DU3UUECKUX, XUMHUECKUX U OUOJIO-

JUCLIUTUTAHBI

rMyecKrx Hayk U ux B3auMocBsizsax (OITK-1).

H]’IaHI/IDYEMI:Ie pe3y/ibTaTbl OCBOE€HHSA TIPAKTHKH, COOTHECEHHbIE C IVIAHUPYEMbIMHK PE€3YyJ/IbTdTad-

HalpaBs/ieH Ha

MK OCBO€HHA O6p&30B{:1TE]IbHOﬁ MMporpamMmmel, 1npeacTaB/I€HbI B Ta6JII/IL[e.

Tabnwiia — ITnaHUpyeMble pe3y/bTaThl 00yUeHHUs 10 AUCIUIUTUHE, COOTHECEHHBIE C YCTaHOB/IEHHBIMU

B mporpaMMe OakasiaBpyaTa WHAWKATOPaMH JOCTH)KEeHHsT KOMITeTeHLIUI

¢dbopmupoBaHre

ripochecCOHaTBEHOM

Kop n HaumeHOBaHHe .
Kop IInanupyemsblil pe3yibTaT
KOMITe- HaumeHoBaHMe MHAMKATOpa /J0CTHU- P I— Kopa mokasare-
KOMIIeTeHI[UU JKeHHs JIsl 0CBOEHHA
TeHIUH 10 UCLUIIIHE
3HaTh:
(OIIK-1) CnocobeH usy- | M/A-lonk1: 3HaeT | — mipapuna 6e3omacHoCTH pa6o-
YaTh, QHA/IM3MPO- | OCHOBHblE 3aKOHBI U | Tp] B MMKPOGHMOIOIHYECKOH Jla- 3(OIIK-1)1
BaTh, UCIIO/Ib30- | 3aKOHOMEPHOCTH MaTe- | GopaTopuu;
BaTb MAaTHYeCKHX, (U3MYE- | _ OCHOBHYIO MHKPOGMOIOrUUe-
6Uo/IOrTUYeCKUe | CKHMX, XUMHUECKUX U CKYI0 TIOCYAy, HMHCTPYMEHTHI, 3(OIIK-1)2
OOBEeKTHI ¥ TIPO- | OMOJIOTUYeCKUX HAYK U | rraTe/bHBIe Cpefbl ¥ MeTO/bl
L|eCCBI, OCHOBBI- | MIX B3aMMOCBSI3H. VX CTEpU/IN3ALIAL;
BasCh Ha 3aKoHaX | M/I-2onk1: YMeeT pe- | _ pazjiunble rpynibsl MUKPOOP-
nu waTh MpO(ecCHOHANb- | rapu3MOB, SIBJISIFOIIUXCST  TIpeJ- 3(OIIK-1)3
3aKOHOMEPHOCTSAX | Hble 33/a4¥ C TPH- | crauUTesIsIME TO/e3HOH MHKpO-
MaTeMaTHYeCKUX, | MEHEHHEM  OCHOBHBIX | ¢hopbl IMILEBBIX [POJYKTOB;
(pu3MUecKnX, XU~ | 3aKOHOB MarTeMaTH4e- | _ rexHHUECKH BPEAHYI MHKpPO-
MUYeCKUX U CKUX, U3NYECKUX, XH- | thopy M PO/ e B IPOLIECCax 3(OIIK-1)4
O1O/IOrMUYeCKUX | MUYECKUX U GHOMOTH- | opuy MULeBBIX POAYKTOB;
HayK 4 MX B3aW- | YeCKUX HayK. — OCHOBBI MUKPOOHOJ/IOTHUECKO-
MOCBA3AX ro ¥ CaHUTAapHOTO KOHTPO/S Ha 3(OIIK-1)5
TIpeNIpUSATHSIX OTPaCIIy;
— KpuTepuu 0e30MacHOCTH U ca-
HUTapHBIe HOPMBI KauecTBa Ii- 3(OIIK-1)6
II]eBBIX MTPOJYKTOB.
Ymern:
— TOTOBUTb U MUKDPOCKOIIMPO- Y (OIIK-1)1
BaTh IIperapatbl MUKpPOOp-
raHU3MOB;
— MPOBOJIUTH MUKPOOWOIOrHYe- Y (OIIK-1)2
CKOe HCC/ie[joBaHUe THLIe-
BBIX MPOJYKTOB;
— TNIPUMEHATh M0/yYeHHble 3Ha- Y (OIIK-1)3
HUsI TIPU W3Y4YeHUH CIeLH-




KOA M HaAMMeHOBaHHue

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

aJIbHBIX JUCLUIUIAH U TIpU
TOC/IeIyIOIIell  CcaMoCTOsI-
TeJBHON paboTe Ha Mpowu3s-

BO/CTBE; Y (OIIK-1)4
— paboratb ¢ T'OCTamu wu
VHCTPYKLUSMHY;
— 0OBEKTHBHO OI|eHHMBaTh Kaue- Y (OIIK-1)5

CTBO CBIpbSI M TPOJYKTOB IIO
MHKPOOHOIOrMYecKUM  TIOKa3a-
TeJISIM;

— TNIPUMEHATh M0/yYeHHbIe 3Ha- Y (OIIK-1)6
HUS [/I1 XPaHEeHWsl ChIPbS,
CO3/IaHUSI  TIPOTPECCHUBHBIX
TEXHOJIOTMUECKUX CXEM ero
nepepaboTKH.

Bnaagersn:

— HaBbIKaMM  00OcCyXje- B(OIIK-1)1
HUs U VHTepIpeTaluu
JKCIIepHIMeHTa/IbHBIX
JIaHHBIX; B(OIIK-1)2

— HaBblKaMM UJieHTH(DU-
Kallid MHKpPOOpPTraHU3-
MOB; B(OIIK-1)3

— HaBbIKaMH
MH(OPMAaLIIOHHOTO
TOMCKa [0 BOIPOCaM
MUKPOOHOIOTUH
THLIEBBIX MPOAYKTOB.

3 MecTo JUCIMIIIMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

YuebHas aucuuruivHa «[IuiieBas MUKpOOMOIOTHSI» SABJISIETCA JUCLIMTUIMHONW 00s13aTeIbHOM Ya-
CTU B CTPYKType 00pa30oBaTe/IbHOM TPOTPaMMBI.

4. CopeprxaHue JMCLUII/IMHBI
4.1 Temamuueckuti ni1aH OuCyunauHbl

3aouHas copma obyueHus
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Pa3pen 1 OcHoBHBIE rpynIibl MH-
Kpodiopbl, paKkTopbl BHELIHEH Tecr
cpejbl U MeXaHU3M HUX JeUCTBUA
Ha MUKPOOPraH13MBblI 67 | 4 | 1 - 2 1 63
Tema 1: OcHoBHble Trpymmsl mu- | 22 | 1 1 - - - 21 Ormpoc,
KPOOPraHW3MOB, BCTPEUAIOIIUXCSI B BBITIOJ/THE-
HHe U 3a-




MUIIEBBIX MPOJYKTax, U IPOLECChI 1uTa 1a-
UMM BbI3bIBaeMble. [IpescTaBUTeH Goparop-
TEeXHUYECKU BPeTHOW MUKPOGIIOPHI HOHTE?(SO'
Tema 2: IlaToreHHble ¥ YCIOBHO- Onpoc,
MaTOreHHbIe MUKPOOPTaHU3MBbI BBITO/HE-
HHe U 3a-
IIWTa Ja-
boparop-
Ho¥ pabo-
23 2 - - 1 1 21 ThI
Tema 3: BnusHue ¢akTOpoB BHeLl- Onpoc,
Hell cpeZibl Ha Pa3BUTHe MUKPOOPra- BBITO/IHE-
HU3MOB HHe U 3a-
IIMTa Ja-
boparop-
Ho¥ pabo-
22 1 - - 1 - 21 ThI
Pa3gen 2. Muxkpoduiopa chbIpbs.
®daKTopHI, 00yc/1aB/IMBalOIIHE
€CTeCTBeHHYI0 3all[UTYy ChIPbs, HC- Tecr
NM0/1b3yeMOro B MNHUINEBOH IIPo-
MBIILJIEHHOCTH 68 | 4 | 1 - 2 1 64
Tema 4: Mukpodsiopa MIOAOB U Ormpoc,
oBoirieli. Mukpodiopa KBallleHbIX i‘i;re“:f;‘ae'
OBOILeH U TIJIOZ0B -
HopaTop-
Hol pabo-
23 2 1 - - 1 21 THI
Tema 5: Mukpoduiopa Ky/JMHapHbIX Onmpoc,
W3/Ie/TUA U3 ChIPbSl PACTUTEBLHOTO iﬁ;re“?;‘ae'
TIPOUCXOKIEHHS -
HopaTop-
Holi pabo-
23 1 - - 1 - 22 THI
Tema 6: OCHOBHBIE IIPUHLIUIIBI Ormpoc,
KOHCEPBUPOBAaHUA W  XPaHEHUS i‘;;re‘c:f‘;;'
TTUIIIEBBIX TIPO/IYKTOB. .
CoBpeMeHHbIe MeTOZbl Gopatop-
e3ruH(eKIM  TeXHOJIOTUUeCcKoro HOIi paGo-
o0opy/10BaHus1, PUMeHeHHe HOBBIX THI
Jle3uH(ULIMPYIONINX BellleCTB 22 1 - - 1 - 21
JK3aMeH 9 +
Bcero 144 | 8 2 - 4 2 127 9

4.2 CodepicaHue oucyunauHbl

Pa3pen 1. OcHoBHbIe rpynmnbl MUKPoGdUiophl, ¢pakTopbl BHEIIHel cpeibl U MeXaHU3M HX
JeliCTBHS HA MUKPOOPraHU3MbI

Tema 1: OcHOBHBIe IpPynIibl MUKPOOPraHU3MOB, BCTPeYalOIUXCSl B MUIIEBbIX MPOAYK-
Tax, ¥ Mpoljeccbl MU Bbi3biBaemble. [IpeacTaBuTe/ M TeXHUYECKU BpeAHON MHUKPO(10pbI

Jlekyus

[IpescTaBUTENIM TeXHUUECKU T10/I€3HOM MHUKPOQUIOPHI M UX UCIIO/Ib30BaHUe. MO/I0UHOKHCIbIe
Oaktepuun. [IpoxoKu. YKCYCHOKUC/IbIe OaKTepyH, X XapaKTepUCTHKa. [IpOIMOHOBOKUC/IbIE OaKTepUH,
UX XapaKTepuCTHKa. MOIOUHOKHC/IOe OpoKeHHe: TOMO- U reTepodepMeHTaTHBHOe, CIIUPTOBOe, TPO-
TTMOHOBOKHMC/IOe OpoykeHHe. XapaKTepuUCTUKA BO30yauTesneil Bcex BU0B OpoxkeHus: [TpomblIiieHHOe



TI0JTyyeHe MOJIOUHOW KUCJIOThI U ee UCII0/Ib30BaHKe B MIPOU3BO/CTBE MUILEBbIX MPOAYKTOB. Vcnosb-
30BaHMe MOJIOUHOKHMC/IBIX OaKTepuii U UX pojib B TpOLieccax MOPUM 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
rporieccax Mopyy MUILeBbIX MPOJYKTOB.

'HunoctHele 6akTepun. OCHOBHBIE TIPO/IYKThI @3pOOHOTO M aHa3pOOHOr0 THUEHUsI U XapaKTe-
pucTHKa Bo30yuTeneii ruvienus. OTpuLiaTesibHask poJib THUJIOCTHBIX OaKTepHii B IPOM3BO/CTBE M Xpa-
HEHUU THUIIEeBBIX MPOAYKTOB. MUKpocKonuueckre rpubbl. Pomb MUKpOCKONIMYeCKUX TpUOOB B TPO-
1jeccax TIOpYM IMHIEBBIX TIPOAYKTOB. Vcrop30BaHe MUKPOCKOTTMYeCKHUX TPHOOB B TIPOM3BO/ICTBE Op-
raHWYeCKUX KUCJIOT, MATKHUX ChIPOB.

OCHOBHble NOHSAIMUsI MmeMbl: TeXHWUUeCKM TIojie3Hasi MUKpodiopa, OakTepuu, pPOXOKH,
B030yzuTenu OpoykeHHsi, TPOLECC TIOPUM MHIIEBbIX MPOJYKTOB, THUIOCTHbIE OaKTepuH, 3HaueHue
rprb0OB B IPOM3BO/ICTBE TIHIIEBBIX TIPOAYKTOB.

Bonpocbl 0151 CAMOKOHMPOAA:

YTo cocTaB/sieT OCHOBY >KH3He/leITelIbHOCTY MUKPOOPTraHU3MOB?

Kakrie MUKpPO3/1eMeHThbl HaXO/SITCS B K/IeTKaX MUKPOOPTraHU3MOB?
OcobeHHOCTH UCTOTb30BaHNsI MUKPOOHBIX ()epPMEHTOB.

[Touemy afeHO3MHTpHU(OCPAT Ha3bIBAIOT «IHEPTeTUUECKOU Ba/TIOTON» KJIETKU?

b=

CamocmosimeabHas paboma noo pykoeoocmeom npenooaeamess (CPII)

3adaHue
Omeemumb NUCbMEHHO Ha caedyroljue 80NPOChl:
HaszoBuTe 0011j1ie yCI0BHUSI CIMPTOBOTO OPO>KEHMSI.
YTO MOHUMAETCsI TT0/], «MOJIOUHOKHUC/IBIM OPOXKEeHHEeM» ?
Yro obpa3syeTcs B pe3y/ibTaTe Mac/ITHOKHAC/IOTO OPOXKeHUs ?
OxapakTepu3yiiTe NIOHATUE «THUEHUEY.
I[TpuBeuTe MprMep HarboJsIee pacPpOCTPAaHEHHBIX THIU/IOCTHBIX OaKTepHid.

Wb

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

JlabopamopHas paboma. MukpoOuosiornueckasi 1adopaTopus U MpaBuia padoThl B Heil.
Y cTpoiicTBO MUKPOCKOIIA M €r0 HCII0/Ib30BaHHe B MUKPOOH0/I0rHYeCcKOoi MpaKTHKe

B xofie BbINosiHeHUs 1abopaTopHOM paboThI M3yUyaroT yCTPOUCTBO MUKPOCKOTIA U TIpaBuMJIa pa-
60T1bI ¢ HUM. TIPOBOJST MUKPOCKOTIMPOBaHNE TOTOBBIX IperapaToB ¢ 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 MHUKPOOPraHW3Mbl — B0O30yquTe/Nu MUIeBbIX WMH(ekimid. VX xapaKTepuCTHKa.
XUMHUECKUM COCTaB W CBOMCTBA MHMKDOOHBIX TOKCMHOB. Buabl TUIIEBbIX MHGMEKIUH.
MeponpusTysi,HaripaB/ieHHble Ha TMpejOoTBpalljeHre pacrlpoCTpaHeHus MHGEeKLU 4Yepe3 MUILleBble
MPOAYKThI. MeporpusTusi, HarpaB/ieHHble Ha IpeJOoTBpallleHUe pa3sBUTHUS YC/I0BHO-TIATOI€HHBIX MU-
KPOOPraHMU3MOB B MUILEBBIX MIPOJYKTaXx.

OcCHO8Hble NOHAMUS mMeMbl: TIaTOreHHble MUKPOOPTraHU3Mbl, 5K30TOKCHHbI, SHJOTOKCHUHbI, VH-
dex1uu, THILeBble OTPaBJ/IeHUs, 0COOEHHOCTH Mpe0TBpallleHusT pacrpoCcTpaHeHus: UH(MeKLUWH U pa3-
BUTHUSL yCJIOBHO-IIATOTeHHBIX MUKPOOPTraHU3MOB.

Bonpocbl 015 camokoHmpoas:

1. Kakue MUKPOOBI Ha3bIBAIOT MAaTOT€HHBIMH?
[MepeuricvTe MUKPOOHBIE TOKCHHBI.
Yro sBAsieTCs pe3epByapoM Bo30yauTesel MHMEKIMOHHBIX 3a00/IeBaHUM?



4. Ha3oBWUTe UCTOUHUKU 3apakeHHs PO yKTOB ITUTaHUs?
5. TlepeuncivTe OCHOBHBIE MPOGUIAKTHUYECKe MePOTIPUSITUS [JI/is TIPe/J0TBPAalL{eHHs] pacrpoCcTpa-
HeHUsI MHEeKLUA.

JlabopamopHas paboma. Je3nH}peKysa U CTepUIn3aus

B xopzie BbINOJ/IHEHHS Tab0paTOPHOM pabOThI U3yUarOT OCHOBHBIE METO/[bI Ie3MH(MEKIU U CTe-
pum3anud. [IpoBOASAT MOATOTOBKY K CTEPUIM3ALMH U CTEPUIM3aLiHio 1abopaTOPHOI TOCY/bI: Yalllek
[TeTpu, MpoOUPOK U NMUMeToK. OOPMY/IUPYIOT BHIBOA U O(OPMJISIFOT OTYET.

JlabopamopHas paboma. IIpuroroB/jieHHe NpenapaToB MHKPOOPraHU3MOB

B xoze BbITIOSIHEHHsT TabopaTOpHOH paboThI M3ydaroT 0COOEHHOCTH TIPUTOTOBJIEHUs TIperiapa-
TOB OaKTepHii B «pa3flaB/ieHHOW» U «BUCSTYel» Karljie. BBIMOHSIOT MPUrOTOBIeHHe (HUKCHUPOBAHHBIX
TIpernapaToB M OKpalllMBaHWe WX TMPOCTBIM CITIOCOO0M, CJI0XKHBIM criocobom (o I'pamy), u criocobowm,
TIPHM KOTOPOM OKPAILIMBAIOTCS CIIOPhI. 3aTeM MUKPOCKOIMPYIOT OKpallleHHbIe TIperiapaTthl, 0(pOpMIISIOT
OT4eT, (POPMYJ/IUPYIOT BBIBO/BL.

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

Tema 3: BiusHue (pakTopoB BHellIHeH cpe/ibl HA pa3BUTHEe MHKPOOPraHU3MOB

Jlexkyus

BmusHue ¢usnyeckux ¢akTOpOB: TeMIlepaTypbl, BJIaXKHOCTH, JaB/eHHsl, JIyUUCTOM SHEPruM.
[TcuxpodunbHble; Me30(huIbHbIE U TePMOGUIbHbIE MUKPOOPTraHW3Mbl. MexaHu3M /IelCTBUSI BBICOKHUX
Y HU3KUX TeMrieparyp. Vcrionb3oBaHve elCTBUS TeMIiepaTyp Ha MUKPOOPraHU3Mbl B MUILEBOU IPO-
MBILLIJIEHHOCTH (3aMOpakuBaHUe, OXJIaXK/eHue, racTepusalus, ctepunusanus). [IpyuunHbl yrHeTeHus
MUKpPOOPraH13MOB TP BBICYLIMBaHUU. BinsiHre 0CMOTHUeCKOro (I171a3MOJIM3 U T/1a3MOIICKC) U aTMO-
cepHoro AasneHusi. Biusinue ynsrpaduosnieToBbix yyueld, CBU- sHepruu, pafjioakTUBHOTO H3/yue-
HUS U ynbTpasBykKa. VX npriMeHeHMe B MUILeBOW MTPOMBIILLJIEHHOCTU. BMsiHMe XuMUuecKux (pakTopos.
MexaHu3m ux JeictBusi. [e3uHouiupyroljue BeljecTBa. [IuiljeBble KoHCepBaHThL. TpeOGoBaHus,
nipe/ibsiB/isieMble K HUM. Biusinve 6uonoruueckux ¢akropoB. CMUMOMO3 ¥ aHTaroHW3M.

OCHOBHble NOHAMUSI membl: BIUssHAEe abOTUUeCKuX (aKTOpOB, BIUsHUE OUOTUUECKUX (DaKTo-
POB, IIyTH peryJMpOBaHUs KU3HeesTeJIbHOCTH MUKPOOPraHU3MOB.
Bonpocbl 0151 CAMOKOHMPOAA:
KaxkoBrel ocobenHOCTH OakTepuii B (hase 3a/1epKKH pocTa?
B pesynbrarte uero MoxeT HaCTYIIUTh (pa3a OTMUPAHUS?
KaxkoBa posib cBOO0HOM BOJBI [/1sI MUKPOOPTaHU3MOB B CyOcTparax?
[MepeuricivTe rpymnmbl MUKPOOPraHU3MOB 110 TIOTPeOHOCTH BO BJIare.
OT yero 3aBUCUT 3¢ PEKTUBHOCTb [IeMCTBUSI XUMHUUECKUX Bell[eCTB Ha MUKPOOPraHU3Mbl?

Wb

CamocmosimenbHasi paboma nood pykoeoocmeom npenoodaeamess (CPII)

3adaHue
Omeemumb NUCbMEHHO Ha C/edyioljue 80NpocChl:
[TepeuncivTe TPYIIBEI MUKPOOPTAaHU3MOB T10 OTHOIIIEHUIO K TeMriepaType.
OT uero MoXXeT U3MEHSITbCSI TEPMOYCTONUMBOCTb MUKPOOPTaHHW3MOB?
Bonee ycroitunBbl K fielicTBUI0 YD-yueil criopbl 6aKTepHii UK BereTaTUBHbIE KJIETKHU?
OxapakTepu3yuTe TIOHSITHE «AaHTUOUOTUKI».
Oco6eHHOCTH TIPUMEHeHHsI aHTUOMOTUKOB B TIUILEBOM MPOMBIIIIEHHOCTH.
[TpuBeauTe TIPUMEDP OTPAHUUYMBAOIETO (PaKTOpa /ISl YCIIEIITHOTO NPUMeHeHUs] 6apbeHOM TeX-
HOJIOTHH.

kW

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

JlabopamopHas paboma. ITutaTe/ibHbIE CPeABI



B xoze BbIrosHeHUs1 1ab0paTOpHOM PabOTHI M3Y4YalOT OCHOBBI TIPUTOTOBJIEHHUST TIUTATeTbHBIX
CpeZi; 3HaKOMSITCSI C OCHOBHBIMU TpeOOBaHUSIMH, TPe/bsIB/IsIeMbIMU K MUATaTebHBIM cpejiaM. BrImosn-
HSIFOT TIPUTOTOBJIEHHE TIUTATebHBIX CPeJl, TAKUX KaK - MsCOTenTOHHbIN OypoH (MIIB) vmm peibomnern-
ToHHBIN OysiboH (PIIB); MsicorientoHHbIN arap (MITA) unu peibonenToHHbi arap (PITA); cpeay Ca-
Oypo; cpeny Keccriep; >kenTouHo-cosieBoi arap. @opMyTHpPYIOT BBIBOJ, ¥ OQOPMIISIIOT OTYeT.

JlabopamopHas paboma. I1oceB Ha MVIOTHBIE U )XKHAKHE MUTATe/TbHbIE CPeAbl

B xoje BbInosiHeHUs labopaTopHO pabOoThI MPOBOAST MOCEB TIOCEB B JKUAKYHO, a TaK)Ke Ha IJIoT-
Hble TIUTaTe/bHbIe CPeZl: Ha CKOLIEHHBIM MSICOTIENTTOHHBIN arap; yKOJIOM B CTOJIOVK MUTATebHOMN Cpe-
[ibl; Ha TIOBEPXHOCTh TJIOTHOM TUTaTe/JIbHOUW cpefibl B yallike [leTpu; B TOMILy TJIOTHOM MUTaTebHOMN
cpezbl B vaiike [Tetpu. [lanee npoBOAAT BbljjeNleHUe YWCTOU KyJ/bTypbl MMKPOOPraHHM3MOB: METO/IOM
pacceBa B riybuHe cpefipl; 110 MeTtoAy [puranbckoro. CTaBsIT 1TOCeBbI HA TEPMOCTaTHPOBaHKUe. 3aTeM
M3yyaroT MOCeBbl MUKPOOPTaHM3MOB U OMpeZie/sitoT UX KY/bTypasbHble MPU3HAKU, TIPUrOTaB/IMBaOT
Ma3K{ M OKpAIIMBAKT UX 10 MetoAy ['pama. MUKPOCKOIMPYIOT MoJyuyeHHbIe rperaparbl, (opMy/iu-
PYIOT BbIBO/IBI.

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

Pasgen 2. Mukpoduiopa ceipbsa. dDakTopbl, 00yc/IaB/IMBalOIIe eCTeCTBEHHYIO 3aIUTY
ChIPbS, HCI0/Ib3YeMOr0 B MUIIEeBOU NPOMBIII/IEHHOCTH

Tema 4: Mukpodiopa niooB u oBoieii. Mukpogiopa KBaieHbIX 0BOIIell U IJI0/{0B

Jlexkyus

Mukpoduiopa CBeXUX MJIOJ0B U oBoleil. KonmruecTBeHHbIN U KaueCTBEHHbIN COCTaB MUKPO-
(opbI CBeXXUX IJI0J|0B U OBOILLIEN U ero U3MeHeHHs IPU XpaHeHUU. [IpyuvHbI MOpumM CBeXUX II0/0B
¥ OBOIIIel ¥ CTIOCOObI yBe/TMUeH!sI CPOKA XpaHeHUs. BivsiHMe yrakoBKY Ha MUKPO(/IOPY CBEXHUX TI/I0-
JI0B U oBoIllell. MUKpobuonornueckuii KOHTPOJIb TP pean3aliii CBeXXUX IJI0JJ0B U oBoIled. MUKpo-
¢siopa KBalleHbIX OBOILEH M MI0A0B (DaKTepuu MOJIOYHOKHUC/IbIE, YKCYCHOKHC/IbIE MAaC/ASHOKHUCIbIE,
JpOXOKU). bosie3ny oo v oBoLLel, BbI3bIBaeMble aTOreHHOW MUKPOQIIOPOH.

OcHo8Hble noHAmusi membl: MMKpoduiopa TJOZJOB W OBOLel, eé KaueCTBeHHbIM M Kodye-
CTBEHHBIN COCTaB, 0COOEHHOCTH WM3MeHeHMsI; MUKPO(/opa KBallleHHbIX OBOILLel U TUI0/I0B, 0CObeH-
HOCTH [1eiICTBUSI IaTOr€HHOW MUKPOQJIOPHI.

Bonpocbl 0151 CAMOKOHMPOAA:

1. TlepeuncnvTe XapakTepHbIX MpeZCcTaBUTe/ei SMM(PUTHON MUKPO(D/IOPHI IJI0/I0B 1 OBOILLIEH.
2. Uewm ompefiensieTcss MHTEHCUBHOCTb Pa3BUTHSI MUKPOOPraHM3MOB B I/I0/IaX U OBOLLAX?
3. TlpuBegute mpuMepbl rpUOHBIX 3a001€BaHNH TIVIOZOB M OBOIIEH ITPY XpaHEHUH.

CamocmosimenbHas paboma nod pykoeoocmeom npenooaeamess (CPII)

3adaHue
Omeemumb NUCbMEHHO Ha c/edytoljue 80Npochl:
1. TIpuBeguTe rpuMepsl OaKTepUaNbHBIX 3a00/1€BaHMH TI7I0/I0B 1 OBOLLeM TIPU XpaHEeHUH.
2. Kak MO)KHO HarpaBJisiTh 10J/1e3HYH0 OMOXMMUUYECKYIO JiesiTe/TbHOCTb MUKPOOPTaHHW3MOB B TpakK-
THKe KBallleHWs?
KakoBa poJib o/ 1pu KBallleHUn?
4. Tlpu Kakoil TeMmnepaType PeKOMeH/IOBaHO XPaHUTh KBAILIEHYIO MPO/YKLMIO, YTOOBI 3a/iep>KaTh
pasBUTHE MUKPOOPraHU3MOB?

w

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

JlabopamopHasi paboma. buoxumMuueckue CBOMCTBA MHKPOOPraHM3MOB, BBIie/IEHHBIX B
YHCTYIO KY/JIBTYPYy



B xozie BbINoHeHNs 1ab0paTOpHOI pabOTHI [ie/1at0T MOCEeBHI /IJIs OTNpe/ieIeHHsT CaXapo/IuThye-
CKUX, TIPOTEOUTHYECKUX CBOWMCTB U pelyLIUpYyolei crocoOHOCTH MUKPOOPraHU3MOB. 3aTeM TIpo-
CMaTpUBAIOT TIOCEBHI U [Ie/IAF0T UX OMNKCaHWe, (OpMyIMPYIOT BBIBOZ O OMOXMMHYECKHX CBOMCTBAaX
M3yuyaeMoro MHUKpoopraHusMma. [lasiee TOTOBAT TperapaT OakTepuii, OKpalllMBalOT ero 1o I'pamy u
paccMaTpUBAKOT 110/ MUKPOCKOIIOM, pe3y/ibTaThl (PMKCUPYIOT B TeTPab.

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

Tema 5: Mukpoguiopa Ky/IMHAapHBIX U3/Ie/IHi U3 CHIPbSi PACTUTE/ILHOT0 MPOUCX0XK/EHHUSA
Jlexkyus
KosinuecTBeHHBIN ¥ KaueCTBEHHBIN COCTaB MUKPOGIIOPHI KYJTUHAPHBIX W3/Ie/TMHA U3 PaCTUTE b~
HOT'O ChIPbSI M €r0 U3MeHeHHue TpU XpaHeHWH. [IpUUMHbI TOpUM KYJTUHAPHBIX W3/Ie/TUi U3 PaCcTUTeNb-
HOT'O CBIPbSl ¥ CIIOCOOBI YBe/IMUEHHsI CPOKa XpaHeHUs. B/iusiHMe yIaKOBKY Ha KYJTUHAPHbBIE W3/Ie/HS U3
PaCTUTETBHOTO ChIpbsi. DaKTOPHI, BIUSIOIIE Ha BBDKUBA@MOCTh MUKPOOPTaHU3MOB TIPU OXJIaXKIEeHUH.
MWUKpOOHO0/IOrHUeCKHH KOHTPOJIb TIPY TIPOU3BO/ICTBE KY/IMHAPHBIX M3/I€/TMIA U3 PACTUTETBHOTO ChIPBSI.
OcHogHble noHsimusi membl: MAKpPO(diopa Ky/JTMHAPHBIX U3/Ie/IMiA U3 PaCTUTEIbHOTO ChIPhS, eé
KaueCTBEHHBIN M KOJTMUECTBEHHBINM COCTaB, 0COOEHHOCTU U3MEHEHUsT; BLDKUBAeMOCTh MUKPOOPTaHH3-
MOB, WH(ULIMPOBaHUe TIPOAYKLMHI, MUKPOOUOIOTHYECKU KOHTPOTb.
Bonpocbl 015 cCaMOKOHMPOSA:
OT yero 3aBUCUT MUKPOGIOpa TOTOBOM MPOAYKIUHN?
B Kakux ciyyasix KyJTMHapHbIe U3/1e/Usl MOT'YT MOZABepPraThCsi MUKpOOHOM mopue?
[MTepeuriciiure (akTOPHI, BAMSIOL[ME Ha BBDKMBAEMOCTb MUKPOOPTaHW3MOB TIPU OXJIaXKAE€HUH.
B kakue marepuasbl 1iejiecoo0pa3HO yIaKOBbIBAaTh FOTOBbBIE KY/IMHAPHbIE U3/1e/THs?
Kakue 6aktepuy npeo6afjatoT B MUKPOGhIOpe KyJIMHAPHO TTPUTOTOBJ/IEHHBIX U3ZIe/THI?
Yro BMsieT Ha 06CeMeHeHHOCTh MUKPOPTaHW3MaMH ChIPbIX O/TF0f?
Kakwue rpoduiakTiueckyie MeponpHysTHs, 00eCTrieurBalOT BBITYCK 100pOKaueCTBEHHOW U Oe3-
OTIaCHOM JI/1s1 3/I0POBbsI IOTPEOUTEIS TIUILIU?

Noohkwh =

JlabopamopHasi paboma. MHKpOOHO/IOTHYECKOe HCCIeJ0BaHHe MYKHM Ha Ha/IMYHe KapTo-
(enbHOM MATOUKH

B xoze BbINo/siHeHHs 1abopaToHON pabOThI /1eal0T TOCeB pa3BeJieHuld CYCTeH3WMM MYKH Ha
MITA. 3ateM MpPOBOJAT Ompe/esieHre 00CeMeHeHHOCTU MYKH KapTodebHOU Mmajoukoi. dopmymmpy-
0T BBIBO/ M O(DOPMJISIFOT OTUeT.

JlabopamopHas paboma. CaHMTapHO-MHUKPOOMO0/I0THYeCKHI aHA/IU3 Ky/IHHAPHBIX H3/e-
UM

B xope BbIrosiHeHUs1 1ab0paTOpHOI paboThl UCMOMB3YIOT CpeAHKe MTPOObI HECKOIBKHX BU/IOB
KyJIMHapHBIX u3genuid. [IpousBogsAT yueT moceBa cpefHeii mpober Ha MITA B vamikax ITetpu, mpo-
CMaTpUBAIOT YalllK{, 3aTeM BbIOMPAIOT YalllKy C U30MPOBAaHHBIMU KOJIOHUSIMU U TTPOBOZST HUCCIIE/0-
BaHure. CPaBHUBAIOT TIO/TyUYeHHbIE Pe3y/IbTaThl C CAHUTAPHLIMU TPeOOBaHUSIMU K JaHHOMY BUAY TIPO-

AyKTa. @opMyIMpPYIOT BBIBOJ, U O(POPMJISIFOT OTYeT.

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

Tema 6: OCHOBHbIe NMPHUHIUNBI KOHCEPBHPOBAHUS M XPaHEHHUsI MHUILEBBIX MPOAYKTOB.
CoBpeMeHHbIE METOAbI Ae3MH(EKIMH TeXHO/JIOTHYeCKOoro 000pyJoBaHMs, MPUMeHEeHHe HOBBIX
Ae3uH(PUIUPYIIINX BelecTB

Jlekyus

OCHOBHBIE TIPUHIIUIBI KOHCEPBUPOBAHUS ¥ XpaHeHUs! MHUIIEeBbIX NPoAyKToB. [IpuHLMN 61o3a.
[MpuHLMN abuo3a. CoBpeMeHHbIe METO/IbI YHUUTOXKE€HUsST MUKPOOPTaHU3MOB B THUILEBBIX MPOAYKTAX.
XapakTepucTHKa KOHCepBaHTOB. IIpuHumn aHabmosa (kproaHabro3, KcepoaHabmo3, ocMoaHabmo3,
HapkoaHabwo3). [IpuHLMT 1leHoaHabK03a, OCHOBAHHBIM Ha I0/|aB/IEHUH TeXHUUECKU BPeIHON MUKDO-
¢s10pBI 3a CYET CO37IaHUs YCIOBUM /1Sl pa3BUTHS T10J1€3HON MUKPO(IIOPHI.



MeTtozp! fe3uH(EKLMN TeXHOIOTHIeCKoro 000py1oBaHus: pr3nveckue, XMMUUeCcKre v 61oso-
ruueckue. [le3snHQeKTaHTbl U aHTHUCENTHUKUA. XapaKTepUCTHMKa MOWIUX U /Ie3UuH(ULMPYIOIUX Be-
I1IeCTB, UCTO/b3yeMbIX B IMUIL€BOW MTPOMBILUIEHHOCTH. BBIOOD /e3uH(UIIMPYIONX CPe/ICTB U CII0CO-
Ob1 /1e3uH(EeKIMU Pa3/InUHbIX 00HEKTOB.

OCHOBHble NOHAMUSL MeMbl: TIPUHLMITEI KOHCEPBUPOBAHUS MHILEBBIX TPOAYKTOB, METOZbI
YHUUTOXKeHUSI MUKDPOOPTaHHW3MOB B TIHIIEBLIX TMPOAYKTaxX, OCOOEHHOCTH TMO/aB/ieHUsi TeXHUYeCKU
BpeHOW MUKPOQUIOPBI, METOAbI Je3UH(eKUY, [Je3nHOULIMPYIOLe CpesCTBa.

Bonpocbl 015 camMoKoHmMpos:

1. Kakwue TexHO/MOrHUeCKHe OMepaLjiy Py MOATOTOBKe MPOAYKTOB K CTEPUIM3ALIMN CHIDKAIOT UX
006ceMeHHOCTb MUKpObamMu?
3a cueT Uero MOKHO TIOBBIIIAETCSI TEPMOYCTOHUMBOCTh MUKPOOOB BO BpeMsi CTepHIHA3aL[N?
3. TlpuBugute nipumep Bo30yAuUTeel TOPUM KOHCEPBOB.

N

CamocmosimenbHas paboma nood pykoeoocmeom npenoodaeamess (CPII)

3adaHue
Omeemumb NUCbMEHHO Ha cAedyrolwjue 80NPochl:
Ha3zoBuTe nokasaresb MUKPOOMOIOTUYeCKON CTaOUTBHOCTH KOHCEPBOB.
Ha uem ocHOBaHO ie3uHpULMpYIOIlee JeiiCTBUe X/I0pCO/iepKalliuX BelecTB?
[ns uero npruMeHsieTcs fe3uH(EKLUS Ha MUILLEeBbIX NPeJIpUITHAX?
OT vero 3aBUCHUT BBIOOD /Ie3MHPULIMPYIOLIEro BeljecTsa?

bl

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

JlabopamopHas paboma. MUKpPOOH0/I0THUeCKHI aHA/TU3 KOHCEPBOB U3 PAaCTHTE/THHOI0
CBIPbs
B xo/ie BbIMO/HEHUS 1ab0paTOpHOM paboThI TIPOBOJAT TIOATOTOBKY OAaHKU KOHCEPBOB K OakTepu-
OJIOTHUeCKOMY aHa/m3y. [lanee BLISAB/SIOT a3po6HYI0 Me30(hU/IBbHYI0 MUKPO(IIOPEI, a TakKe aHadpoo-
HYI0 Me30(U/IbHYI0 MUKPO(hI0py. POpMYIMPYIOT BBIBOJ, U OOPMJISIFOT OTUET.

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

5 YueOHo-MeTOANMYECKOE 00ecrieueHue JIsi CaMOCTOATETbHOM PadoThl 00y4aroUXCs

5.1. BHeayoumopHas camocmosime/ibHasi paboma cmyoeHmoe

B 1jesiom BHeayiUTOpHasi caMOCTOsITe/IbHasi paboTa CTy/leHTa TpyU U3yueHUH Kypca BKJTFOUaeT B
cebs creaytomye BUpbI pabor:

— npopaboTKa (M3ydyeHue) MaTepHaioB JIEKIUH;

— YTeHHe U 1popaboTKa peKOMeHZ0BaHHOW OCHOBHOM U JOTIOTHUTETbHOU JTUTepaTyphl;

— MMO/IrOTOBKA K JJaDOpaTOPHBIM 3aHSTHSIM;

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

— MMO/IFOTOBKA K 3a1juTe 1abopaTOpHbIX paboT;

— TMOJATOTOBKA K TEKyIlleMy U UTOTOBOMY (ITPOMEXXYTOUHasi aTTeCTallsi) KOHTPOJIKO 3HaHUM 1o
JUCLIUIIHE.

OcHOBHast /10JIs1 CAaMOCTOSITe/TbHOW PabOTHI CTYIEHTOB MIPUXOAUTCS Ha MOJTOTOBKY K labopaTop-
HbIM paboTaM M UX 3allliTe, TeMaThKa KOTOPBIX MOJIHOCTHIO OXBaThIBaeT cofep)kaHue Kypca. Camo-
crosiTenibHasi paboTa 1Mo MOArOTOBKe K 1abopaTOpHBIM paboTaM M WX 3aljUTe TpeArosaraeT yMeHue
paboTathb ¢ TiepBUUHOM HH(MOPMalLIeH.

CamocmosmenbHas paboma no pasoesny 1:



PaboTa c KOHCIIeKTOM JIeKLUM U peKOMeHZI0BaHHOM JinTepaTypoit (1 U JOomoHUTe bHAs).

[ToaroroBka MaTeprasaoB K KOHTPOJILHOMY OTIPOCY T0 M3yUeHHBIM TeMaM, 1ab0paTOpPHBIM 3aHsi-
THUSIM, TeCTOBBIM IPOBepPKaM 3HaHWM, 3aluTre 1abopaTopHBIX paboT, Auasoram C rperofaBareneM U
y4aCTHUKaMU IIPOBEPKY 3HAHUM I1epBOro paszera.

CamocmosimenbHasi paboma no pasoesny 2:

PaboTa Cc KOHCITEKTOM JIEKIUM U peKOMeHZI0BaHHOM JiuTepaTypoii (1 1 AomoHUTebHAs).

[ToAroToBKa MaTeprasioB K KOHTPOJILHOMY OIPOCY 10 M3y4YeHHBIM TeMaM, JlabopaTOpHbBIM 3aHsI-
THSIM, TeCTOBBIM IPOBEPKaM 3HaHWM, 3alluTe J1abopaTOpHBIX paboT, AMaoraM C TperojiaBaTesieM U
y4aCTHUKaMH TIPOBePKH 3HaHUM BTOPOTO pa3jesa.

6 ®oHA OLIEHOYHBIX CPE/ICTB /ISl MPOBe/JeHHs MPOMEKYTOUHOH aTTeCTaliy 00yUJaromuxcs
Mo AUCHUIIITHHE

®oH/|, OLEHOUHBIX CPeJCTB [isl MPOBeJeHHs] MTPOMEeXYTOUHOW aTTeCTaluu O0yuaroluxcsi 10
mucuurivHe «[uieBast MUKpOOUOJIOTHS» TIpe/[CTaB/ieH B MPUIOKeHUU K paboueii mporpamme JUCLIU-
TUTMHBI U BK/TIOUaeT B ce0st:

- TlepeyeHb KOMIIeTeHIIMI ¢ YKa3aHreM 3TaroB ux (JopMUpPOBaHUs B TIpOLiecce OCBOeHHs1 00pa3o-
BaTe/IbHOM MPOrpPaMMbl;

- OMMcaHWe ToKas3aTe/leld W KpUTepUeB OLleHWBaHUSl KOMIIETEHLIMM Ha pa3/IMYHbIX 3Tanax HUx
(hopMHpOBaHKS, ONIMCAHKe LKA/ OLleHUBaHUS;

- TUTIOBbIE KOHTPOJIbHBIE 33/laHUs WJIM MaTepuasbl, HeoOXoJuMble /I/Is1 OLeHKW 3HaHWM, yMeHHH,
HaBBIKOB U (W/IM) OMbITA [|esITeJIbHOCTH, XapaKTepU3YHOLLMX 3Tarbl (GOPMUPOBaHKsI KOMIIETEeHLU;

- MeTo/IMYecKre MaTepuasbl, OnpeZessioliye NpoLeAypbl OLleHUBaHUsl 3HAaHWUM, YMEHUM, HaBbl-
KOB U (M/IM) OMbITa [esTe/IbHOCTH, XapaKTepU3YIOLMX 3Tarbl ((OpMUPOBaHNS KOMIIETeHLUM.

Bonpochk! /1 npoBe/jeHUs MPOMEe)XyTOUHOM aTTeCTalUy 1Mo AUCHHUILIHHEe

1. OCHOBHBbI€ TPyIbl MUKPOOPTraHU3MOB, BCTpeYaroLfecs: B MULLEBbIX MPOAYKTax, 1 Mpo-
1|eCChl MU BbI3bIBaeMbIe.

2. XapakTepuCTHKa JIPOXOKeH, BCTpeuarolvXcsl B MPOX3BO/CTBE MUILEBLIX IPOAYKTOB, UX
MIPOMBILLIJIEHHOE MCT0/Ib30BaHUe U POJIb B MPOLieccax MOPYH IMUILEBBIX TPOJYKTOB.

3. YKCyCHOKHUC/IbIe OaKTepuM WX XapaKTepuCTHKa. [loo)kuTenbHasi M OTpHULATe/IbHas
POJTb YKCYCHOKUC/IBIX OaKTepHii B TPOM3BO/ICTBE Pa3/IMUHbBIX MUIIEBLIX TPOJYKTOB.

4. [TporroHOBOKMC/IBIE OaKTepHH MX XapaKTepuCTHKa. [IpoMbIlIeHHOe ToTyYeHue Mpo-

TTMOHOBOM KUC/IOThI M BUTaMHHA B12. Pob MpOMMOHOBOKUC/IBIX OakTeprii B (hOpMHUPOBAHUN KauecTBa
TBEP/IbIX CHIPOB.

5. Buapbl rHUIOCTHBIX OakTepuii OCHOBHbIE TIPO/YKThI a3p0OHOr0 U aHa3poOHOro rHue-
HUSI ¥ XapaKTepUCTUKA BO30yuTeneii THUeHUS.

6. OTpuiiatenbHas pojib THUJOCTHBIX OaKTepuiiB MPOM3BO/CTBE M XpaHEHWH IHUILEeBBIX
TIPO/IYKTOB.

7. Mukpockoryeckue rpudbl. Posib MUKpOCKOTTMUeCKHUX TPUOOB B Mpolieccax Mopyu Mu-
11leBbIX MIPO/IyKTOB.

8. [TaToreHHble MUKPOOPTaHU3Mbl — BO30YAUTEMN THUILEBbIX UH(eKIMA. Buibl nuiieBbix

MHQeKMi. MeponpusTus, HarpaB/eHHble Ha MpefoTBpallleHre paclpocTpaHeHWss MH(eKLUd uepe3
TUILeBble TIPOAYKTHI.

9. Y coBHO-TIaTOTeHHbIE MUKPOOPTaHHW3Mbl — BO30YIUTe/N THUILEBbIX OTPaB/IeHH. Bubl
MUILEeBbIX OTpaB/ieHuil. MeponpusTys, HarpaB/ieHHble Ha NpejoTBpalljeHre pa3BUTHSl YCI0BHO-NATO-
TeHHBbIX MUKPOOPTaHW3MOB B MHULLEBbIX MTPOAYKTOB.

10. Mukpoburosioruueckre TOKa3aTeauy, UCTIob3yeMble /il OLIeHKA KauecTBa IMUILeBbIX



TIPO/IYKTOB.
11.
12.
13.
14.
15.
16.

CTH.
17.
18.

SHEpruMm.
19.
20.
21.

TpeboBaHus, NpeJbsiB/sieMble K CAHUTApHO- TIOKa3aTelbHBIM MUKPOOPTraHHU3MaM.
Mukpoduiopa 3epHa. KonuecTBeHHbIN, KaueCTBEHHbIM COCTaB. XpaHeHHe.
Muxkpodiopa Kpynbl. KosnuecTBeHHBIH, KaueCTBEHHbIM COCTaB. X paHeHHe.
Mukpoduiopa Myku. KosmmuecTBeHHbIH, KaueCTBeHHbIN cOCTaB. Buzibl mopum.
Mukpoduiopa xeba: MieHnYHOro, pXXKaHoro. Byl mopun, MeTozibl 60pHOBbI.

Moto1pe U fe3rH(ULMPYIOILKe BellecTBa UCIOo/b3yeMble B MTUILEeBON MPOMBILLIIEHHO-

BnusiHue ¢akTOpOB BHeIlIHel cpe/ibl HAa pa3BUTHE MUKPOOPTaHKW3MOB.
Bnusinue ¢usnueckux (pakTOpoOB: TeMIlepaTypbl, B/I&KHOCTH, J[aB/ieHUSs, JIyUHCTOU

[TcuxpoduibHble; Me30(QUIbHBIE U TEPMO(UIbHbIE MUKPOOPraHU3MBI.
MexaHU3M [1eiCTBUSI BBICOKMX M HU3KUX TeMIleparyp.
Vcnonb30BaHyve [1elicTBUSI TeMIlepaTyp Ha MUKPOOPTaHW3Mbl B MHUIEBOW MPOMBILLIEH-

HOCTH (3aMOpakuBaHUe, OXJIaX/IeHue, MacTepu3aliusi, CTepuIn3aLiys).

22.
23.
24,
y/IbTpa3ByKa.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

[TpyurHBEI yTHeTeHUSI MUKPOOPTraHW3MOB TIPY BLICYIITUBAaHUH.
Biusinue ocMoTUUeCKOro (T/1a3MOJ/IU3 U T/1a3MOTICUC) M aTMOC(HEePHOTo JaB/ieHusl.
Bnusnaue ynbTpaduonetroBbix ayuei, CBU- sHepruu, paJuoakTHBHOIO U3TyueHHUs U

VX npumMeHeHUe B MHILEBOW NTPOMBILLIIEHHOCTH.

Bnusinue xvMuueckux (hakTOpoB Ha pa3BUTHE MUKPOOPTaHU3MOB.

MexaHu3M ux gencTtBus. [lesnHuiupytoliye BelllecTBa.

[MTuieBbie KOHCepBaHTHI. TpeboBaHUs, TIPeIbsIB/ISIEMbIE K HAM.

BmusiHue 6uonornueckux akropoB. CUMOMO3 ¥ aHTar OHU3M.

Buoxumuueckyre poLecchl, BbI3biBaeMble MUKPOOPraHU3MaMH.

[MuieBsie 3ab60/eBaHus (MHIeBble MHTOKCUKALUM U TOKCUKOMH(EKINN).
CaHuTapHO-TI0Ka3aTe/IbHble MUKPOOPTaHWU3Mbl.

bakTepuu rpymnribl KUIlIeYHOW Masi0uKy, CalbMOHEIIbI, CTa(pUIOKOKK.
Mukpoduiopa BHellIHel cpeJbl.

Mukpodiiopa CbIpbSi.

@®akTOophl, BAUSIOIIME HAa KOIMUeCTBeHHbIN U KaueCTBEHHBIN COCTaB MUKPOG/IOPHIL.
OcCHOBHBIe TpyIIbl MUKPOOPTaHU3MOB.

MukpodJiopa cBeXUX TIJI0ZI0B U OBOLIEH.

KonuuecTBeHHBIV M KaueCTBEHHBIM COCTaB MUKPOQIOPbl CBEXXUX MJIOL0OB M OBOILEN U

€ro u3MeHeHHs IIPpHU XpaHEHHWH.

40.

HPI/I‘JI/IHLI MopuMr CBEXHUX I1JIOAO0B U OBOI.L{Eﬁ U CIIOCOOBI YBe/IMUEHHUA CDOKa XPpdHEHMHH.

BnusiHue yrakoBKY Ha MUKPO(IOPY CBEXKUX TVIOZI0B U OBOLLIEH.

41.
42.

MuKpobroiornuecKkrii KOHTPOJIb TIPY peann3alidi CBeXKUX TJI0/I0B U OBOILIEH.
Mukpocopa KBallleHbIX OBOIIEH U MI00B (0aKTepruu MOJIOYHOKHCIIbIE, YKCYCHOKHC-

JIble MaC/ITHOKHUCIIbIE, IPOXOKH).

43.
44.
45.
46.
47.

Mukpoduiopa KpyIbl.

Mukpodiopa MyKHu.

Mukpodnopa xneba. bakrepur-Bo30yanTeN MOpUM KpyIibl, MyKH U Xyieba.
ITpon3BOACTBO MEKapCKUX APOXKeH.

KosmuecTBeHHBIN 1 KaueCTBEHHBIM COCTaB MUKPOQIOPHI KY/TMHAPHBIX U3/e/INi U3 pac-

TUTE/IBHOI'O CbIPDbA U €0 U3MEHEHHKE IMPU XPdHEHHH.

48.

[TpyurHBI IOPUYM KY/IMHAPHBIX U3/e/TUN U3 PaCTUTETHHOTO ChIPhs M CIIOCOOBI yBesHue-

HUSA CPOKa XpPdHEHMA.

49.
50.
51.

BnusiHe yriakoBKY Ha KyJ/IMHapHbIe U3/e/IUsi U3 paCTUTE/IbHOTO ChIPbSI.
@akTOopkl, BAUSIOLINE Ha BBDKMBAEMOCTh MUKPOOPIaHU3MOB TP OXJIaXKeHUH.
MuKpo6Hoioruuecknii KOHTPOJIb TIPU TIPOU3BOACTBE KY/IMHAPHBIX M3/l U3 pacTH-

TeJIbHOI'O ChIPbA.



52. BonesHu o108 U OBOILIel, BbI3bIBaeMble MAaTOreHHOM MUKPOGhI0pOit

53. KonuuecTBeHHBIM U KaueCTBEHHbIM COCTaB MUKPO(QJIOpPbI KyJIMHApHBIX H3zenuil. Cpo-
KUY peanu3alyy KyJMHAPHbIX U3/je/IMi U Mepbl, IpUMeHsieMble [/l yBeJIMUeHUs] CPOKa UX XpaHeHHsl.

54. Mukpodsiopa KOHCEPBOB M MHUKPOOMOTIOTHYECKU KOHTPOJIb KOHCEDPBHOTO TIPOU3-
BO/ICTBA.

55. Mukpobroiornueckrii KOHTPOJIb KOHCEPBOB Tiepe/i cTepun3ativeii. Busibl KOHTposis U

VX TIepPHO/INYHOCTh. MUKpPOOHO/IOrHUecKrie OCHOBBI Pa3pabOTKH PEKUMOB CTePHIH3aALH.
7. PekoMmeHjyeMas iMTeparypa
OcHogHas numepamypa

1. BBefieHre B TEXHOJIOTMM TIPOAYKTOB MUTaHUs: yueb. mocobue/ mox pen. A.Il. HewaeBa. —
M.: deJlu rumtoc, 2013. — 720 c. (10 3k3.)

JonoanumenbHas aumepamypa

2. Mapmy3oBa JI.B. OcHOBbI MUKPOOHOJIOTHH, CAHUTAPUX U TUTHEHbI B TIUIEBOM TIPOMBIILIIEH -
HOCTH: yueOHHMK. — M.: Akagemusi, 2003. — 136 c. (10 3K3.)

3. I'yceB M.B. Mukpobuonorus: yue6Huk. — M.: Akagemust, 2003. — 464 c. (87 3k3.)

4. HetpycoB A. Y. Mukpobuosnorus: yue6HrK. — M.: Akagemus. 2009. — 352 c. (14 3k3.)

5. 'uruenunueckue TpeboBaHUsl 6e30MaCHOCTU U TIUIL[EBOM 1[eHHOCTH THILEBBIX MPOAYyKTOB. Ca-
HUTApPHO-3TH/IeMHUOIOTMYeCKre TIpaBr/ia U HOpMaTuBsl. 2.3.2. [Ipo10BOBLCTBEHHOE ChIpbe U MUILEBbIE
npoayktel. CanlluH 2.3.2.1280-03: gononHeHus 1 udmMeHeHus: Ne2 k CanlluH 2.3.2.1078-01. — M.:
®ep. LeHTp roccaHsnugHaA30pa Mun3sapasa Poccun , 2004, — 34 c. (10 3k3.)

8 IIepeuenn pecypcoB HH(OPMAILHOHHO-TE/IEKOMMYHHKAIIMOHHOM ceTH «VIHTepHeT»

6. MuKpoOuoIoruecKuii KOHTPOJTb TIMIIEBLIX TIPOU3BOACTB [OekTpoHHbIi pecypc]. — URL:
http://www.twirpx.com/files/food/quality/mcontrol/

7. MukpoOHWOMOTHST  TUILEBBIX TPOAYKTOB [JnekTtpoHHeli pecypc]. —  URL:
http://biobib.ru/index.php/mikrobiologiya/obshaya-mikrobiologiya/mikrobiologiya-pishevix-
produktov.html

8. OdwumanbHbIi caldT u3garenbcTBa «[IuiieBasi MPOMBILLIEHHOCTb» [D/1IeKTPOHHBIN pecypc].
— URL: www.foodprom.ru.

9 MeToanueckue yKa3aHHs /1A 00y4arOI[UXCsA 110 0CBOCHHIO JUCLUIIMHBI

MeToviKa npeno/jaBaHus JaHHOW JWCLUIUIMHBI TIpe/roiaraeT yTeHue JeKLuil, MpoBeJeHue Jia-
OOpaTOpHBIX 3aHATUM, IPYMIOBBIX U UHAWBUAYATbHBIX KOHCY/IbTALIUHN 10 OTZe/JbHBIM BOIIPOCAM JIUC-
LUIUTUHBL. [IpeycMoTpeHa caMoCTosiTesibHasi paboTa CTY/IEHTOB, a TaKKe MPOXO0XK/IeHHe aTTecTaly-
OHHBIX UCTTBITAHUN MPOMEXXYTOYHOU aTTeCTaLuu.

Ha nekuusix paccMaTpUBarOTCSl TaKue Ba)KHbIe pa3zieslbl MUKPOOUOJIOTHH KakK: OWOorHuecKue
CBOMCTBa MUKPOOPraHW3MOB, UX POJib B MPOIeCcax MOPUYH U CYITHOCTH MHUKPOOHUOIOTUUECKUX TIPO-
1[eCCOB, NMPOTEKAIOIIUX IPY BHIPAOOTKE MUIIEBBIX TTPOAYKTOB.

[lesbio TIpOBe/IeHUsT 1TaOOPAaTOPHBIX 3aHSATHU SIBJSIETCS 3aKpeIUIeHHe TeOPeTUUYeCKMX 3HaHWMN
CTYZ,€HTOB, TI0JlyUeHHbIX UMU B XOZie U3yUeHUs! AUCLIMIIIMHBI Ha JIEKLIUAX U CAMOCTOSTE/TbHO. 3aHsATHUs
71ab0paTOPHOTO THIA BK/IIOUAIOT B Ce0s CIeyIOlye 3Tarlbl: U3yUeHre TeopeTuueckol yacTu jabopa-
TOPHOU pabOThI; KOHCIIEKTUPOBAHUE X0/ia BBITIOJIHEHUS TabopaTOpHOM paboThl U TIPOBe/IeHHe ee JKC-
TepUMeHTa/IbHOM YaCTH; BBIMO/IHEHHE HeOOXOAMMbIX PUCYHKOB; OOpPMJIEHHE OTUEeTa O MPO/e/laHHON



paborte; 3amura 1abopaTopHoii paboThl. [Is1s1 MOATOTOBKY K 3aHATHSIM /1aD0paTOPHOTO THTIA U 3aLLUThI
BBITIOJTHEHHBIX J1TA00PaTOPHBIX PabOT CTYAEHTHI BBITIOMHSOT POPA0OTKY METOAMYECKUX YKa3aHWUH T0
BBITIOJTHEHHIO /1Ta00paTOpPHOM paboThl, yiessisi 0co00e BHUMaHKe Lie/isM U 3aladaM, TeOpeTHUecKoi ua-
CTM W TIOPSAKY BBITIOJHEHUsS J1labopaTOpHON pabOoThI; KOHCIIEKTUPOBAHWE WCTOYHUKOB; paboTy C
KOHCIIEKTOM JIEKL[MM, [IPOCMOTP PeKOMeH/yeMOH JIMTepaTypBbl.

[Tpu u3yveHnU AUCIUTIIMHBI UCIO/Ib3YIOTCS MHTEPAKTUBHBIE METO/[bI 00YUYeHUs], TAKKe KaK:

1. Jlexuums:

— JIeKIWsI-BU3ya/u3alsi — Tofiaya MaTepuaja OCYIIeCTB/SeTCS CpPeJCTBAMH TeXHUYECKHX
cpezcTB 00yueHHs: C KpaTKUM KOMMEHTHPOBAaHUEM [[eMOHCTPHUPYEMbIX BU3ya/lbHBIX MaTeprasos (Tipe-
3eHTaLui).

2. JlTabopatopHoe 3aHsITHe:

—TPEeHUHT — MeTO0/| 00y4eHUsI ¥ Pa3BUTHsI CTIOCOOHOCTEH K OBJIa/IEHHIO JeATeTbHOCTBIO TIPOBe/Ie -
HUSI XUMHUEeCKUX 1ab0paTOpHBIX MCC/eoBaHUNA. VIHTeHCMBHasE paboTa BO BpeMsi TDEHHWHTa MOMOraeT
JOCTUYb BBICOKMX Pe3yJIbTaTOB 3a KOPOTKHI CPOK, a TOC/IeAyoIasi CUCTeMa TI0C/ie TPEHWHTOBOTO CO-
TIPOBOXKJeHHs 0OecrieurBaeT Ha/le)KHOe 3aKpervieHre MaTeprasa

— paboTa B MajbIxX rpymmax obecreunBaeT aKTUBHYIO M03HABaTebHYIO esATebHOCTb 00yuaro-
IIMXCs1, IPeyCMaTpUBaeT pacrpesiesieHre 0053aHHOCTeN MeXXy HUMH, WCTIOIHUTEIbHYI0 U OpraHHt-
3aTOPCKYI0 MHUIMATHBY, aKTya/IM3al1io, KaK OTbITa CAMOCTOSITE/IbHOM /IesiTe/TbHOCTH, TaK U COBMECT-
HOM pabOoTHI TIO BBITIOTHEHHIO Tab0PaTOPHBIX paboT, UTO COT/IACyeTCsl C peamrsMH MpodeCCHOHATBHOM
JeTeIbHOCTUA OyIyLIUX CIIeIUaIuCTOB.

10 KypcogBoii npoekT (pabota)
BhbinonHeHre KypcoBoro rmpoekTa (paboThl) He ITPeyCMOTPEHO YUeOHBIM MJIAaHOM.

11 Ilepeuenr MH(}pOPMALMOHHBIX TEXHOJ/IOTHH, HUCMO/Ib3yeMbIX NMPH OCYLIeCTBJIEHHU 00-
Pa30BaTe/IbHOr0 MpoIecca Mo AUCHHMIUINHE, BK/IIOUYasA MepedeHb NPOrpaMMHOro obecrieueHusi 1
HH(OPMaLOHHO-CIIPABOYHBIX CUCTEM

11.1 ITepeueHb uHGPOPMAYUOHHBIX MeEXHO/102Ull, UCNO/Ib3yeMbIX NpU ocyujecmesneHuu 00-
pazoeameibHO20 npoyecca

— 9JIeKTPOHHBIe 00pa3oBaTe/ibHbIe peCypChl, TIpe/iCTaB/eHHbIe B 1. 8 paboueil MporpaMmsi;

— MCII0JIb30BaHue C1al/I-Tipe3eHTaLui;

— WHTepaKTUBHOe 00I1jeHre C 00yJarolUMHIC U KOHCY/TbTUPOBaHHe TIOCPE/ICTBOM 3/IeKTPOHHOM
MOYTBI.

11.2 ITepeuenb npozpammHo20 obecneueHusl, UCNO/Ib3yeM020 NpU ocyujecmeieHuu odpasoea-
me/ibHO20 npoyecca
[Tpu ocBOEHMY AUCLMTUIMHBI UCTIOb3YeTCs INLeH3MOHHOe ITPOrpaMMHOe obecrieyeHue:

- omepalyoHHble cucTeMbl Astra Linux (w1 uHasi onepaljMoOHHasi CUCTeMa, BK/IOUYeHHasl B
peecTp 0Te4eCTBEHHOTO TIPOrPaMMHOT0 0becrieueHus);

- KOMIIeKT o¢ucHbIX nporpamm P-7 Oduc (B cocTaBe TeKCTOBOrO IMpoLieccopa, MporpaMMbl
paboThl C 37eKTPOHHBIMU TabnWIjamMy, TIPOrpaMMHBIE CPe/ICTBA peaKTHPOBAaHUS U [ie-
MOHCTpAL1H Mpe3eHTaL1i);

- IIporpaMMa IIpOBepKH TeKCTOB Ha IIpejMeT 3auMCTBOBAHUS « AHTUILIaruar».

11.3 Ilepeuenb uHpOpMaAyuUOHHO-CNPABOYHBIX CUCEM
— cripaBoYHO-TpaBoBasi cucrema KoHcyipranT-mitoc http://www.consultant.ru/online

— CIIpaBOYHO-TIpaBoBasi cucteMa ['apaHT http://www.garant.ru/online

12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne AU CIUTTHHBI


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

17151 IpoBe/ieHus1 3aHSATUN JIEKLMOHHOTO TUIA, FPYMIOBBIX U UHAUBU/Ya/IbHBIX KOHCY/IbTALIWH,
TEeKYII[ero KOHTPOJISI ¥ TIPOMe)KYyTOUHOM aTTeCTalliy UCTOb3YIOTCs yueOHble ayauropuu 6-507, 6-519
C KoMIuieKToM yueOHo# mebesu. T1pu mpoBeseHnn 1abopaTopHBIX paboT MCIO/IB3yeTcs 1labopaTopust
3KoJIoruH, 6ronorun U MUkpobuosiorun — ayauropusi Ne 6-506 Ha 11 mocajouHbIX MeCT € 060pyAoBa-
HueM: MUKpPOCKoTbl «k BUOME/I-1», mpubopsl rurpomerpsl BUT-1, BUT-2; KOMIUIEKT MUKpOIIperapa-
TOB (aHaTOMUUECKHX, 300/I0TMUeCKUX, 60TaHUUeCKHX); Habop 1o ob1ijel 6uonoruu; pubop s cueta
KOJIOHWM; aBTOK/JaB aBTOMAaTHMUeCKWN TOpW30HTasbHbIM Tattnauer; MIUTKWA 3/1eKTpPUYECKHe; BeChl
BJIT3-150 TeH30MeTpuueckue; BojoHarpeBarenb Tepmekc; auctuinarop [13-4M; kamepa Ludposas -
okymssp [ICM-130 (mnst MUKpOCKoria); obsyuaTesib Oakrepuldanbii (permpkysstop) ObBH-2-15-01;
TepMocTaT cyxoBo3ayiHbi TC-1/80 CITY; mikad cyxoBosayuinsiii [IIC-80-01; xonoaunsHuk STINOL;
XomogquIbHUK Pozis-149; mkad BBITSHKHON; MHCTPYMEHTBI (MTJIbI TIPeriapoBasibHbIE, TIET/IH MUKPOOHO-
JIoTUUYecKue, MUHLETHI, JIyra U Jp.), Matepuansl (OUHTHI, BaTa, OyMara GpuibTpoBaHHasi, TPyOKU pe3u-
HOBBIE M [Ip.), M1aboparopHasi nocyza (vamwky IleTpy, mMpoOUPKH, TIUITETKH, CTIMPTOBKH, KOJIOBI, MeH-
3yPKH U [Ip.), XUMHUYECKHE PeaKTHBBI.

Inisi camocTosATeIbHOM PabOThI 00YYaIOLIUXCSl UCTIOMb3yeTcsl KabuHeThl 6-522; 060pymoBaH
KOMII/IEKTOM yueOHOU Mebesiu, IByMsi KOMITbIOTeDaMH C IOCTYTIOM B WH(OPMAaLIMOHHO-TeIeKOMMYHH -
Kal[IOHHYI0 ceTb «VIHTepHeT» M B 3/IEKTPOHHYIO MH(OPMALIMOHHO-00pa30BaTeIbHYI0 CPeJly OpraHHt-
3aLUu.

TexHuueckue cpeactBa oOyueHWsi i TIpefCTaBieHUss yueOHOW WHQOpMany BK/IOYAIOT
ayJUTOPHYIO JJOCKY, MyJIbTUMeIUitHOe 000pyZ0oBaHHe.

[lpy W3yueHWM [UCLMIUIMHBI WCTIONb3yeTcs: Oubmmoreunsiii hong Kamuat[ ' TY: yuebnHukwy,
yuebHbIe mocobusi, epruoAuUYeckue >KypHasibl, 37IeKTPOHHBINA pecypc; pa3ZlaTOuHbId MaTepuas (TecThbl,
JOKJIaZIbl O COCTOSIHUM OKPY>Karollei cpe/ibl, HOpMaTUBHO-IIPaBOBbIe JOKYMEHTHI U Jp.).



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

19.03.01 «buorexHosmorys» BHOCATCA C/IeAyIOL1e JOIOJHeHUs] U U3MEeHEeHNs:

,Z[OHOJIHEHI/IH 1 U3MeHeHHA BHeC

(momxHOCTb, ®.1.0., MoAUCH)
Pabouast mporpamMMa nepecMoTpeHa U 0/jo0peHa Ha 3ace/laHuu Kadepbl
« _ » 202 r.
3aBenyto1uii Kadeapoii

(Toamumch) (®.1.0.)



