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BBEJIEHHUE

JlaHHOe  MeTOoauYecKoe T1ocodue pa3padoTaHO sl BBINOJHEHUS  O0y4YaroIIUMHCS
MPAKTUYECKUX PadOT MO AUCHUILIHHE «MHUKPOOHOJIOT s, (PU3HOJIOTHS T TAHKS.

MeToaudeckne yKa3aHHS TOMOTYT TPaBHJIBHO OpPraHU30BaTh NpPaKTHYECKHE paboOThl U
paIMOHAIBEHO MCIIOJIh30BaTh BPEMs IIPH OBJIAJICHUU COCPKAHUEM YICOHOW TUCIUTUINHEIL.

K coBpeMEHHOMY CIEIUAINCTy OOIIECTBO MPEABSIBISACT JOCTATOYHO MIUPOKUH TEpPEUCcHb
TpeGoBaHMii, Cpey KOTOPHIX HEMAJIOBAKHOE 3HAUCHUE UMEET HAJMYKEe Y BBIITYCKHHUKOB YMEHHUH U
MPAKTUYECKOTO ONbITa TPO(HEeCcCHOHATBHOM e TELHOCTH.

dopmupoBaHUE YMEHUI U TPHOOPETEHUE MPAKTUIECKOTO OMBITA MPOUCXOJAT B TEUCHUE BCETrO
nepuosia oOyueHUs B TEXHUKyME depe3 paboTy Ha MPAKTUYCCKHX 3aHATHSAX, YPOKax y4eOHOW U
MIPOM3BOICTBEHHOMN MPAKTHUKH.

[IpakTueckas pabora — MIaHuUpyemas ydeOHas, y4deOHO-KMCClieoBaTebCKasi paboTa IIo
OCBOGHUIO COJEpXKaHUSI 00pa30BaTEIbHON MPOrpaMMBbl, 3aKI0YaeMas B BBIPAOOTKE y CTyISHTa
MPAKTHYECKUX YMEHUH, CBSI3aHHBIX C pacdyeToM, 0000IIeHeM U UHTEpIIpeTaIeid nHhopMaIuu.

[lepen BBITIOMHEHHEM TMPAKTHYECKOW pPabOTHI MPEMoaaBaTellb MPOBOAUT HHCTPYKTAXK I10
BBITIOJTHCHUIO 3a/IaHMsI, KOTOPBIA BKIFOYACT IICJIb 33aJJaHUsl, €r0 COICPKaHHEe, BPEMS BBIMOJIHCHHUS,
00beM paboThl, OCHOBHBIC TPEOOBAHUS K Pe3yJibTaTaM pabOThl, KPUTEPUHU OLICHKH.

Bo BpeMst BBINMOJHEHHUsT MPAKTHUECKOW pabOThl CTYIEHTY HEOOXOAMMO KCIOJb30BaTh paHee
MOJyYCHHbIE TEOPETHUECKUE 3HAHUS 110 JUCIUILINHE.



IMosicHuTeEJdbHAA 3aNIHCKA

esab 1 IuIaHMpYyeMble Pe3yJbTAThI 0CBOCHHS TUCHHUIIINHbBI
B pamkax mporpammbl y4eOHOU AU CIUTIIIMHBI 00 y4alOIMUMHCS OCBAaUBAIOTCS YMEHHUSI M 3HAHUS:

KOZ[ KOMIICTCHIIMH

VYMenus

3HaHus

OK 1. Beibupars croco6st
pelIeHus 3a1aq
npoecCHOHATHHON
JIeITeNTbHOCTH,
MIPUMEHUTEITHHO K
Pa3IUYHBIM KOHTEKCTaM.

Pacnio3naBate 3amady w/mnm mpoOiiemy B
Mpo(eCCHOHATHPHOM HW/HIM  COLMHAILHOM
KOHTEKCTE.

AHann3nupoBath 3a/1a9y W/WIN IpodIeMy 1
BBIJICTISTH eé COCTaBHBIE YaCTH.
[lpaBunbHO BBIABIATE U 3(HEKTHBHO
UCKaTh MH(OPMAINIO, HEOOXOANMYIO IS
pemieHnst  3ajadd  W/WIM  TPOOJIEMBI.
CocraButh mnaH gedictBua. Omnpenenars

HeoOXoanMbIe pecypcsl. Bnagers
aKTyaJIbHBIMH ~ METOJaMu  paboThl B
npodecCHOHANILHON M CMEXHBIX c(epax.
PeanuzoBars COCTaBJICHHBIN IIJIaH.

OneHuBaTh pe3ynbTaT M TIOCIEACTBUSA
CBOMX JIEHCTBHH (CaMOCTOSTEILHO WM C
TTOMOIIILI0 HACTABHUKA).

AxTyanpHBIE  TIPO(ECCHOHANBHBIN U
COLMATBHBIA KOHTEKCT, B KOTOPOM
NpUXOANTCs  paboTatb M JKUTH.

OCHOBHBIE HCTOYHHKHM HH(POPMaIMd M
pecypchl JUIs penieHus 3a1a4 1 mpooiem
B podeccnoHaIEHOM n/vnm
COLMAJIBHOM KOHTEKCTE. AJITOPUTMBI
BBITTOJTHEHUS pabor B
npodeccHoHaIBEHON " CMEXHBIX
o0macTsx.

Mertoapl paboTHl B MpodecCHOHATEHON
u cMexHBIX chepax. CTpyKTypa ImiaHa
Ui peleHus 3amad. IIopsaok ouleHKH
pe3yJIbTaToB pelIeHus 3amad
npodecCHOHABHON AeSTELHOCTH

OK 2. OcymiecTBIsATh TOUCK,
aHaIU3 U UHTEPIIPETALUIO
nHpOpMAIINU, HEOOXOIUMOM
JUTS BBITIOJTHCHUS 3a/1a4
npoheCCHOHATBHOMN
JIESITeITBHOCTH

OmnpenensTh 3aa4u MOKCKa HHPOPMAIIHH.
OnpenensaTe HEOOXOOU-MbIE HCTOYHUKU

undopmanuu.  [lmaHupoBate  mporecc
noucka. CTPYKTYpHPOBAaTh IONYyIaeMYIO
nHpopmanuio.  Beigenste  HamOonee
3HAQUNMOE B TepevyHe HH(POPMAIUH.

OlleHHBAaTh MPAKTHYECKYI0 3HAYUMOCTD
pe3ynbTaToB MOMCKA. OdopmisTs
pEe3ybTaThl MOKCKA.

Homenknarypa UH()OPMAIIMOHHBIX
HCTOYHHUKOB MIPUMEHAEMBbIX B
npodeccHOHAILHON AesTeTbHOCTH.
[IpremMsl CTpyKTYpUpOBaHUS

nabopmaruu. Popmart opopMIIEHHS
pe3yIbTaTOB MOUCKA HHPOPMAITUH.

OK 3. [InaampoBats u
pean30BbIBATH COOCTBEHHOE
npodeccnoHaNbHOE U
JMYHOCTHOE Pa3BUTHE

YMETh IUTAHUPOBATH M PEATM30BHIBATH
COOCTBEHHOE TPO(ECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHUE

3HATh CIIOCOOBI TUITAHWPOBAHUS
peanuzayy CoOOCTBEHHOTO
IPOoQeCCHOHANTBHOTO B JINYHOCTHOTO
pa3BUTHSA

OK 4. PaboTaTh B KOJUIEKTHBE
n KoMauze, 3G dexTHBHO
B3aUMOJEUCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM,
KIIMEHTaMU.

OpraHu30BEIBaTH u MIPOBOANTH
MOJITOTOBKY Pab04MX MECT, MOJITOTOBKY K
pabore u Oe30macHOM OKCILTyaTallMU
TEXHOJIOTUYECKOTO 00opynoBaHu,
HPOU3BOACTBEHHOTO WHBEHTapsl,
MHCTPYMEHTOB, BECOM3MEPHUTEIbHBIX
pubopoB B COOTBETCTBHHU c

MHCTPYKLIUSMH U periIaMEeHTaMU;

TICHXOJIOTUYECKUE OCHOBBI JESATENb-
HOCTH KOJUICKTHBA, TICHXOJIOTHYEC-KUE
0COOCHHOCTH JIMYHOCTH, 3HAYMMOCTb
YCTAHOBJICHUS H TIOICPIKAHISI
JOBEPUTEIIBHBIX OTHOILICHHH,
CTaH/IapTHBIE TpeOOBa-HUS 11O
00CITy)KMBaHUIO KJINEHTOB, STHYECKHE
OPHHIUIEL OOIIEHHS, CIIOCOOBI
paspenieHus1 KOHGINKTOB, TIPUHIHIIEI
3¢ PEKTUBHON KOMaHIHOW PabOThI,
OCHOBBI IIPOCKTHOH JESITEIBHOCTH

OK 5. OCyIecTBIsATh YCTHYIO
U MIICHbMEHHYIO
KOMMYHHUKAIIIIO Ha TOCY-
JIApCTBEHHOM SI3BIKE C y4e-
TOM 0COOEHHOCTEH
COIIMAJIBHOTO U KYJILTYPHOTO
KOHTEKCTA.

[IpuMeHsTh TEXHUKY U TIPHEMBI

3¢ pexTrBHOTO 001IEHUS B Ipodec-
CHOHAJIBHOM JESTEIHHOCTH, UCIIOIb30-
BaTh HaBBIKHM YCTHOTO OOIIEHUS, N3JIaraTh
MBICIIN B O(hOPMIISITH JOKYMEHTEHI 110
npodeccnoHaNbHON TeMaTHKe, IPOSBISTh
TOJIEPAHTHOCTH B pabo4eM KOJUICKTUBE

Henn, pyHKIMM ¥ BUABI OOIIEHUS,
B3aUMOCBSI3b OOIIEHUS U ICSITENEHOCTH,
npaBuiia 0pOPMIIEHUS TOKYMEHTOB,
nopsiiok oomena nHpopmarweit mo TK
KaHaJlaM CBSI3U

OK 6. [posiBrsATE
TPaKAaHCKO-TIATPHOTH-
YECKYIO MO3UIHIO, EMO-
HCTPUPOBATH OCO3HAHHOE
MOBEICHHE Ha OCHOBE
00IIeYeTTOBEUSCKUX
IIEHHOCTEH

YMETh MPOSIBISTH TPaXKTaHCKO-
MaTPUOTHYECKYIO MTO3HUIHNIO, IEMOHCT-
pHpOBaTH OCO3HAHHOE MTOBEACHHE HA
OCHOBE 00IIIEYETIOBEUECKUX LIECHHOCTEH

IPAKIAHCKO-TIATPHOTUIECKON MO3UIUH,
OCO3HAHHOI'O IIOBEIECHUS HA OCHOBE
00IIIeYeTI0BEYECKNX [IEHHOCTEN




OK 7. CogeiicTBoBaThH
COXPaHEHHIO OKPYKarolen
cpempl, pecypcoche-
pexenuto, 3pPEeKTUBHO
JIEUCTBOBATH B
Ype3BBIYANHBIX CUTYalUsX.

Co0umoaTh HOPMBI SKOJIOTUYECKOH
0e3011acHOCTH, pecypcocOepekeHus 110
CIEIMATBHOCTH, UCIIOIb30BaTh
sHeprocoeperaroriue 3 GeKTUBHbIC
TEXHOJIOTHH, COCTaBIISATh AJITOPUTM
JICHCTBUI NPHU YpE3BBIYANHBIX CUTYaLUsX
U OTIPENENATh HEOOXOAUMBIE PECYPCHI AT
UX YCTpaHEHHUs

[paBwuia s3Ko0JI0rN4ECKOi OE30MaCHOCTH
MIPY BEJCHUH MTPO(ECCHOHAILHON
JIEATENFHOCTH M MIPaBHJIa [0 OXPaHe
Tpy/Ja ¥ TEXHUKE O€301aCHOCTH, ITYTH
obecriedeHns pecypcocOepexeHuns,
OTIacHBIE SIBJICHHUS, IOPOXKIAEMBI B
YpE3BBIYANHBIX CUTYALUSIX

OK 10. ITonb3oBatbes
npoheCCUOHATBHOMN
JIOKyMEHTaIuen Ha
rOCyZJapCTBEHHOM U
HWHOCTPAHHOM SA3bIKE.

[MorrMaTh OOIUIUI CMBICT MPOU3HECEHHBIX
BBICKa3bIBaHMI, yUaCTBOBATH B JUAIOraX
Ha 3HAKOMBIE 00IIIHe 1
po¢eCCHOHANBHBIC TEMBI, KPaTKO
O6OCHOBBIBaTI) u O6'I)${CH$[TB CBOHU
HeﬁCTBHH, MMUCaTh MPOCTHIC CBA3HBIC
coo0IeHns Ha TPO(ecCHOHATBHBIE TEMBI,
YUTATh U IOHUMATh HEOOXOIMbIE
TEXHUUYECKUE JJAHHBIC U HHCTPYKIUH B
mo0oM goctynHoM opmare

I[NpaBuna NOCTPOCHHS MPOCTHIX U
CITOXHBIX TIPEINIOKEHUI HA
npodecCHOHATbHBIC TEMBI, JICKCHU-
YECKUI MUHUMYM, OTHOCSIIUICS K
OIMHUCAHHUIO MPEAMETOB, CPEICTB U
IPOIIECCOB B PO(ECCHOHATBHOIM
o0racti, 0cOOEHHOCTH TPON3HOIIEe-HUS,
MPaBHJIa YTCHUS TEKCTOB THIIBI U
Ha3HAYCHUE TEXHUYECKOI
JOKYMEHTALIMH, BKJIIOYAsi PUCYHKH B
m060M JocTynHOM (popmare

[IK 1.1. Opranu3oBsIBaTh
MOJrOTOBKY pabodux MecT,
000pyIOBaHuUs, CHIPBS,
MaTepHaIoB IS IIPUTOTOB-
nenust nonyhadpukaToB B
COOTBETCTBHH C HHCTPYK-
IIMSMH U periiaMeHTaMH

OpraHu30BBIBaTh MOJTOTOBKY PabOUNX
MecT, 000pYIOBaHUsI, ChIPbs, MAaTEPUAJIOB
JUIsl TIPUTOTOBJICHUSI MOy (haOpUKATOB B
COOTBETCTBUH C HHCTPYKIHSMHU H
pernaMeHTamMmu

Mertobl OpraHu3alyy, HOATOTOBKH
pabouux Mect, 000pyHIOBaHHUS, ChIPbS,
MAaTepHUaoB IIPU U3TOTOB-ICHUH
noJy(adpUKaTOB B COOTBETCTBHH C
HHCTPYKIMSIMHU U PErIaMEHTaMH

IIK 1.2. OcymecTBisATh
00paboTKYy, TOJITOTOBKY
HK30TUYECKUX M PEIKUX
BUJIOB CBHIPbS: OBOLIEH,
rprOOB, pHIObI, HEPHIOHOTO
BOJIHOTO CBIPbSI, THYH

METOZOB 00pabOTKH, TOATOTOBKH
9K30THYECKUX U PEIKUX BUIOB CHIPBSI:
OBoIIIEH, TPHOOB, PHIOBI, HEPHIOHOTO
BOJIHOTO CBIPbS, INYN

crioco0oB 00pabOTKH, TOATOTOBKH
9K30THYECKUX M PEIKUX BUIOB CHIPHSI:
oBoI1IEeH, TPHOOB, PHIOBI, HEPHIOHOTO
BOJTHOTO CBIPbSI, INYH

I1K 1.3. IlpoBoauTs npuro-
TOBJICHUE U MOJITOTOBKY K
peanm3anuu nonygpadpu-
KaTOB JJIs OO/,
KYJUHAPHBIX U3JIETHH
CJIO’KHOTO aCCOPTUMEHTA

OCYIIECTBIISITH IPUTOTOBJICHUE U
MOJITOTOBKY K peaiu3annuy
noiry(habpuKaToB Iy OMFOM, KyJTHHAPHBIX
W3JENNI CI0)KHOTO aCCOPTHMEHTA

METO/IOB MIPUTOTOBJICHHUS M TIOATOTOBKU
K peanu3anuu noiyhadpruKaToB s
OJTFO1, KYJTMHAPHBIX M3IEIHI CIIOKHOTO
accopTUMEHTa

[K 1.4. OcymecTBIsATh
pazpaboTKy, aTanTauio
penentyp noiypadpruKa-ToB C
y4eToM HOTpeOHOC-Tei
Pa3IUYHbIX KaTeropui
norpeduTenei, BUI0B U Gopm
00CITy>)KUBAHHUS

OcymiecTBIATh pa3paboTKy, aganTamnnio
peuentyp nonyhadpruKaToB ¢ yIETOM
MOTPEOHOCTEHN Pa3IMIHBIX KaTeTOpUit
notpeduTenei, BUAOB U Gopm
00CITy)KIBaHHSA

METOJIOB Pa3pabOTKH, a/lanTanni
penentyp moiypadpruKaToB ¢ y4eToM
MOTPEOHOCTEHN pa3IMUHBIX KaTeropuit
norpeduTesei, BUI0B U Gopm
o0CIy>KUBaHHS

[IK 2.1. OpraHn3oBBIBaTh
MOJITOTOBKY paboYuX MecT,
000pyIOBaHUS, CHIPHS,
MaTepuasoB sl IPUTOTOB-
JICHUSI TOPSTYUX OO0, Ky-
JIMHAPHBIX U3JIEIUH, 3aKy-COK
CIIOXKHOTO aCCOPTH-MEHTA B
COOTBETCTBHUH C
HUHCTPYKIHUAMH U
periiaMeHTaMu

OPraHU30BBIBATH U IIPOBOJUTH
MOJITOTOBKY PadO4nX MECT,
TEXHOJIOTHYECKOTO 000PYIOBaHUS,
[POM3BOJICTBEHHOTO HHBEHTAPS,
HUHCTPYMEHTOB, BECOM3MEPHUTENBHBIX
npUOOPOB B COOTBETCTBHUH C
UHCTPYKIUAMU U PErIAMEHTaMU

crocoOBI COKpAIIEHUS IOTEPh U
COXpaHEHMs IUIIEBOH IECHHOCTH
MPOAYKTOB IIPU IPUTOTOBIEHUN
ropsiueil KynMHapHOM NPOLyKIUU

[K 2.2. OcymecTBisATs
MIPUTOTOBJICHNE, TBOPYEC-KOE
odopmIIeHHE U TTOATr0-TOBKY K
peann3aiyy CyroB CJIOKHOTO
aCCOPTUMEHTA C YYETOM
MOTPEOHOCTEN Pa3IMIHBIX
KaTeropuii morpedurenew,

MIPUTOTABIINBATh, OPOPMIIATE OIF01a
CIIO’KHOTO aCCOPTUMEHTA C YIE€TOM
MOTPEOHOCTEN Pa3TMYHBIX KaTeTOpHI
moTpeduTeNne, BUIOB U (OpM
00CITy>)KNBaHHS, OLICHUBATh X Ka4eCTBO U
COOTBETCTBHE TEXHOJIOTHIECKUM
TpeOOBaHUAM

AKTyaJIbHBIX HAIPaBICHUI B
NPUTOTOBIICHUH, O(OPMIICHUH TOpsiUeH
KYJIHHAPHOW MPOIYKIHH CI0KHOTO
ACCOPTHMEHTa C Y4eTOM MoTpeOHOCTEH
Pa3IMYHBIX KaTeropuii moTpeduTeney,
BUIOB 1 (OPM OOCTY>KUBaHUS




BUJIOB U hOopM

00CITy>)KUBaHHSI.

I1K 2.3. OcymmecTBisTh OLICHUBATH BO3/ICHCTBHE HA OKPY)KAIOIIYIO | PELENTypbl, COBPEMEHHBIC METOBI
MPUTOTOBIICHUE, cpeny, NPUMEHATh OCHOBHBIC 3aKOHBI MPUTOTOBIICHUSI, BAPUAHTHI OPOPMIICHUSI
HETPOIOJKUTENLHOS XMMUH JUTS PELICHHS 337129 B Y MOJ]a41 CYIIOB, TOPSIUKX OITIO,

XpaHEHHUE IropsInx COyCcoB
CJIOKHOT'O aCCOPTUMCECHTA.

npodhecCHOHATBHON eI TeTbHOCTH,
BCTpeYaTh rOCTeH, 101aBaTh MEHIO,
10J[aBaTh OJIF0/Ia M HAITUTKY Pa3HBIMU
Croco0amMHu, HCIOb30BaTh TEOPETUUCCKUE
3HaHWS B MPAKTUIECKOU JESTENbHOCTH,
00ecreunBaTh palMoOHATHLHOES
HCIIOJIb30BAHKE ChIPhS

KYJIMHApHBIX U3AEIHH, 3aKyCOK
CJIOKHOTO aCCOPTUMEHTA, B TOM YHCIIE
aBTOPCKUX, OPEHIOBBIX, PETHOHAIBHBIX

1K 2.4. OcymiecTBisiTh
HPUTOTOBIICHUE, TBOPYEC-KOE
oopMIIeHHE B TIOAr0-TOBKY K
peanu3aniy rops-aux O 1
TapHUPOB M3 OBOLICH, KPYII,
6000BBIX, MAKAPOHHBIX
U3JICNTHIA CII0-)KHOTO
ACCOPTHMEHTA C y4eTOM
notpedHOCTEN KaTeropui
norpeduTenei, u Gopm
00CITY>KUBaHHSI.

MIPUMEHATh, KOMOMHUPOBATH PAa3IHYHbIE
CIIOCOOBI MPUTOTOBJICHHUS, TBOPUECKOTO
odopmIIeHHs ¥ TTOJaYH CYTIOB, TOPSTINX
61101, KYNTMHAPHBIX M3/ENUH, 3aKyCOK
CJI0>)KHOT'O aCCOPTUMEHTA, B TOM YHCIIE
ABTOPCKUX, OPEHIOBBIX, PETHOHAIBHBIX

ACCOPTHUMCHT, Tpe6OBaHI/I${ K Ka4eCTBY,
YCJIOBUA U CPOKH XpaHCHUS CYIIOB,
COYCOB, TOpAYIUX 6.]'[[0,1'[, KYJIIMHApHBIX
PI3,HGJIHI>‘I, 3aKYCOK CJIOXKHOI'O
aCCOPTUMCEHTA, B TOM YUCJIC aBTOPCKUX,
6peHHOBBIX, PErMOHAJIbHBIX

IIK 2.5. OcytecTBisATh
MPUTOTOBIICHUE, TBOPYEC-KOE
odopMIIeHHE U MTOJ-TOTOBKY K
peanm3anuy Topauux OIIo1 U3
SIMII, TBOPOTA, ChIPA, MYKH C

UMETh HAaBBIKH B YIIAKOBKE, XpPaHEHUU
TOTOBOM MPOIYKIIUH c Y4ETOM
TpeGoBaHMH K 0€30MMacHOCTH;

KOHTpOJIE KayecTBa M  0O€301IacCHOCTH
TOTOBOH KYITMHApHOM NMPOAYKIUHY;

BUJIBI U (POPMBI OOCITY)KHBaHHUS,
MIpaBUjIa CEPBUPOBKH CTOJA U IIpaBUiIa
[IOJ1a41 TOPSYHX OFO, KyJTUHAPHBIX
W3JETIHI U 3aKyCOK.

y4eTOM HOTpeOHOCTEH KOHTpOJIE ~ XpaHeHHMs M  pacxoja

pa3IMYHBIX KaTeropuit MPOJYKTOB.

norpeduTenel, BUI0B U GopM

00CITy)KHBaHHS

[IK 2.6. OcyiecTBasTh moI0upaTth B COOTBETCTBUH C | mpaBuUJIa COCTaBJICHUS MEHIO,
MIPUTOTOBJICHUE, TBOPYECKOE | TEXHOJIOTUYECKHMU TpeOOBaHUSIMH, | pa3pabOTKH pelenTyp, COCTABICHHS
odopmIIeHHE ¥ TOJrOTOBKY K | OICHUBATh  KayecTBO,  0E30MaCHOCTh | 3asBOK HA MPOJIYKTHI
peanu3ayy TOpIYuX OO U3 | POAYKTOB,  MONy(padpUKaToB, HUMETh

PBIOBI, HEPBIOHOTO BOJTHOTO HABBIKU B IPUTOTOBICHUH PA3THMYHBIMU

CBIPBSI CIIOKHOTO METOJaMH, TBOPYECKOM  OQOPMIICHUH,

ACCOPTHMEHTA C yIE€TOM SCTETUYHOW TOfade TOpSYMX O,

MOTPEOHOCTEN pa3IMIHBIX
KaTeropuii morpedurenew,
BUJIOB U POpM
00CITy>KUBaHHSI.

KYJIMHAPHBIX PI3,H€J'IPII7[, 3aKYCOK CJIOKHOTO
ACCOPTHUMCHTA -aBTOPCKUX, 6peH,HOBI>IX

IIK 2.7. OcymecTBisATh
HPUTOTOBIICHUE, TBOPYEC-KOE
odopmIieHHe, MOAro-TOBKY K
peanr3anuy rops-aux 0o
U3 Msca, JOMa-IIHel NTHLIb,
JUYH ¥ KPOJIUKA CIIOKHOTO
ACCOPTHMEHTA C y4eTOM
MOTPeOHOCTEN PAa3TMIHBIX
KaTeropuii moTpeduTene,
BUZIOB U popM
o0CITy>)KUBaHUS.

OpraHU30BBIBATH UX YIIAKOBKY Ha BBIHOC,
XpaHeHHe C y4eToM TpeOoBaHHUH K
0€30I1aCHOCTH TOTOBOM MPOIYKIIUH;

BHJIbI, HA3HAYCHHE, IPAaBHIIA
0e30MacHOI KCILTyaTallu
TEXHOJIOTUYECKOT0 000PYI0BaHUS,
HPOM3BOJCTBEHHOTO HHBEHTAPS,
HHCTPYMEHTOB, BECOM3MEPHTENbHBIX
nprOOPOB, TIOCY/IBI U MPABUIIA YXOJa 32
HUMH

[IK 2.8. OcymiecTBasTh
pa3paboTKy, ajanTaiuio
pelenTyp ropsuux OO/,
KYJIMHAPHBIX U3/ICITH,
3aKyCOK, B TOM YHCIIe
aBTOPCKHUX, OPEHIOBBIX,
PETHOHATIBHBIX C YIETOM
HOTpeOHOCTEH pa3IMYHbIX
KaTeropuii norpeduTese,

CO6J'IIOI[aTI) ImpaBujia COYCTa€MOCTH,
B3aMMO3aME€HACEMOCTH OCHOBHOTI'O ChIPbA U
JOTOJIHUTEIbHBIX UHTPEAUCHTOB,
MPUMECHCHHUS apOMATUYCCKUX BCUICCTB.

aCCOPTUMEHT Tropsiueil  KyJuHapHOU
MPOAYKIIMH C YYETOM MOTpPeOHOCTEH
pa3NMUHBIX KaTeropuil MoTpeOuTeNeH,
BUIOB U (QOpM OOCIYXUBaHUS; HMETh
TIpe/ICTaBIeHEe 00 ajanTaluy penentyp
C Y4ETOM B3aUMO3aMEHSIEMOCTH ChIPbS,

HPOJIYKTOB, U3MCHCHUS BBIXOJIA
IPOAYKIIHH, BUJA u (hopmbI
00CITy)KUBAHHSI




BUJIOB U hOopM
00CITy>)KUBaHHSI.

[IK 3.1. Opranu3oBsIBaTh
MOJrOTOBKY pabodux MecCT,
000pyIOBaHUs, CHIPBS,
MaTepUasoB st IPUTOTOB-
JIEHHSI XOIOIHEIX OJIFOJ,
KYJHHAPHBIX U3JIETHH,
3aKyCOK B COOTBETCTBHH C
HHCTPYKIUAMH U

OPraHU30BBIBATEL U POBOIUTE
HOJTOTOBKY pab04nX MECT,
TEXHOJIOTUYECKOTr0 000PYyI0BaHUS,
[POU3BOICTBEHHOTO HHBEHTAPS,
HHCTPYMEHTOB, BECOU3MEPUTEIBHBIX
pUGOPOB B COOTBETCTBHU C
MHCTPYKIMSAMH U PErTIAMEHTAMH

CHOCOOBI COKpAIeHNUs TTIOTEPh U
COXpPaHEeHMs MUILEBOM LIEHHOCTH
MIPOAYKTOB IIPU MPUTOTOBIEHUN
XOJIOJHOM KyJIMHApHOH NPOIYKIIUU

pernaMeHTaMu

1K 3.2. OcymiecTBisTh MIPUTOTABINBATE, OPOPMIIATH XOJIOIHBIE aKTyaJIbHBIX HAIPABJICHNH B
HMPUTOTOBIICHHUE, COYCBI, 3aIIPaBKH C yIETOM ITIOTPEOHOCTEH | MPHUTOTOBICHUH, OOPMIICHUH
HEMPOIOJKUTENIBHOE Pa3INYHBIX KaTeTOPUi TOTpeOnTENeH, XOJIOJHBIX COYCOB, 3aIIPABOK C YUETOM

XpaHEHHE XOJIOJJHBIX COYCOB,
3aIpaBoOK C y4ETOM
MOTPeOHOCTEN pa3IMIHBIX
KaTeropuii norpedurenew,
BUJIOB U POpM
00CITy>KNBaHHSI.

BUJIOB U JOPM OOCITY>KHBaHMUsI, OLICHNBATD
UX KaueCTBO U COOTBETCTBHE
TEXHOJIOTUYECKUM TPEOOBAHUSIM

MOTPEOHOCTEHN pa3IMYHBIX KaTeropuit
norpeduTesnei, BUAOB U GopM
00CITyKUBaHUS

IK 3.3. - TIK 3.7.
OCyIecTBIATh IPUTOTOB-
JICHUE, TBOPUECKOE
odopMIIeHHE U TOJrOTOB-KY K
peanu3aluu canaToB, KaHarie,
XOJIOTHBIX 3aKy-COK, OIIOJ
U3 PBIOBI, HEPHIOHOTO
BOJTHOTO CBIPbSI, XOJIOHBIX
OJro U3 Msica, JOMaIIHei
MTHIBI, TAYU CII0KHOTO
aCCOpPTU-MEHTA IS
Pa3IUYHBIX KaTeropuii
noTpeduTesne, popm
00CITy>)KMBaHHST; B TOM YHCIIE
XOJIOJTHEIX OO,
KYJIMHAPHBIX U3JEIHH,
3aKyCOK aBTOPCKHX,
OpEHIOBBIX

OpraHU30BBIBAaTh UX YIIAKOBKY Ha BBIHOC,
XpaHEeHHe C y4eToM TpeboBaHUl K
6e301acCHOCTH TOTOBOW TPOAYKITUH;

BUJIbI, HA3HAUCHHE, IPABHIIA
0e30MacHO KCILTyaTaliu
TEXHOJIOTUYECKOT0 000PYI0BaHUS,
HPOM3BOJCTBEHHOTO HHBEHTAPS,
HHCTPYMEHTOB, BECOM3MEPHTENbHBIX
nprOOPOB, TIOCYIBI U MPABUIIA YXOJa 3
HUMH

IK 4.1. -4.5.
OpraHu30BbIBATH MOJITOTOBKY
paboumx Mect, 000pymoBa-
HUSI, CHIPbSI, MATEPUAJIOB JJIS
MPUTOTOBJICHUS XOJIOHBIX K
TOPSIYMX CIAJKUX OO,
JIECEPTOB, HAIIUTKOB B COOT-
BETCTBHUU C UHCTPYKIUSAMU U
periiaMeHTaMu

OPraHU30BBIBATH U POBOUTH
HOJrOTOBKY pabO4UX MECT,
TEXHOJIOTHYECKOTO 000PYI0BaHUS,
[POU3BOJCTBEHHOTO HHBEHTAPS,
HHCTPYMEHTOB, BECOU3MEPUTEBHBIX
pubOpPOB B COOTBETCTBUU C
UHCTPYKIMAMH U PErTIaAMEHTAMH

CIOCOOBI COKpAIICHNS TTIOTEPh U
COXpPaHEHHs MUILEBOM LIEHHOCTH
MPOAYKTOB IPU MPUTOTOBIEHUN
XOJIOJHOM KyJIMHApHOHN NPOIYKLIIUU

IIK 4.6. OcytiecTBIsATh
pa3paboTKy, aanTamnuio
peLenTyp XOJOIHBIX U
rOpsYMX JIeCEPTOB, HAIIUTKOB,
B TOM YHCJIE aBTOPCKHX,
OpEeHIOBBIX, C YIETOM
MOTPeOHOCTEN PAa3TMIHBIX
KaTeropuii moTpeduTene,
BUZIOB U PopM
o0CITy>KUBaHUS.

co0aaTh IIpaBujia COUYECTAaEMOCTH,
B3aNMO3aMEHAEMOCTH OCHOBHOI'O CBIPBS U
JOIOJTHUTEIBbHBIX HHTPEAUCHTOB,
IMIPUMEHEHNS apOMaTUICCKUX BEIIECTB.

aCCOPTUMEHT  ropsiyel  KyJMHapHOU
MPOLYKIMH C Y4ETOM TOTpeOHOCTEH
Pa3MYHBIX KaTeTOPHH MOTpeOUuTe-JIei,
BUIOB H (GOpM OOCITYKHBaHHS; HMETh
MIPEACTABICHHE 00 ajianra-uuu
peuentyp, B3aMMO3aMe-HIEMOCTH
CBIPbS, MPOIYKTOB, M3MEHEHHUS BBIXOMA
MIPOLYKIINH, BUIA n (opMmBI
oOCITy>KUBaHUS

IK 5.1. -5.5. Opranuso-
BBIBaTh MOJITOTOBKY PabounX
MecT, 000pyIOBaHMs, ChIPbS,
MaTepUaIoB IS
IPUTOTOBJICHUS XJ1e000y-

OpraHU30BbIBATH U MPOBOIUTH
MOATOTOBKY pabovnX MecT,
TEXHOJIOTHUECKOTO 000PYIOBaHHMS,
IMPOU3BOACTBEHHOI'O MHBEHTAPA,
HWHCTPYMEHTOB, BECOU3MEPUTEIIbHBIX
MprUOOPOB B COOTBETCTBUH C

CHOCOOBI COKpAI[eHUs TIOTEPh U
COXpaHEHHs HIIEBOI IEHHOCTH
HPOJIYKTOB TP MTPUTOTOBJICHUN
XOJIOJHOM KYJIMHApHOM NPOIYKLIINU




JIOUHBIX, MYYHBIX KOHH-
TEPCKUX U3AETUI

MHCTPYKIUSMH U perlaMeHTaMu

[IK 5.6. OcymiecTBasTh
pa3paboTKy, aganTaiuio
pernentyp xjie000yIIOUHBIX,
MYYHBIX KOHAUTEPCKHX
W3CIIUNA, B TOM YHUCIIe
aBTOPCKHUX, OPEHIOBBIX,
PETHOHATIBHBIX C YIETOM
MOTPEOHOCTEN pa3IMIHBIX
KaTeropuit norpedourenew,
BUJIOB U popM
00CITyKHBaHHUS.

CO6J'IIOI[3TB ImpaBujia COYCTaeMOCTH,
B3aMMO3aMECHACEMOCTH OCHOBHOT'O ChIPpbS U
JOTMOJIHUTEIbHBIX UHTPEAUCHTOB,
MMPUMECHCHHUS apOMATUYCCKUX BCIICCTB.

aCCOPTUMEHT Topsiuell  KyJIuHapHOU
MPOAYKIIMKA C YYETOM MOTpPeOHOCTEH
pa3-IMYHBIX KaTeropuil IoTpe-OuTeseH,
BUOB U QOpM OOCITYXUBaHUS; HMETh
TIpe/ICTaBIeHE 00 ajanTauy penenTyp
C Y4ETOM B3aUMO3aMEHSEMOCTH ChIPbS,
W3MEHEHHs BBIXOJa MPOJIYKIMH, BUIA U
(opMBI 00CITyKUBaHHUS

1K 6.1. OcymiecTBisTh
pa3paboTKy acCOpTUMEHTA
KYJIMHAPHOU M KOHAUTEPCKON
HPOJYKLUH, PA3THYHBIX
BUJIOB MCHIO C y4E€TOM
NOTPEOHOCTEH PA3INYHBIX
KaTeropuii norpedurenew,
BUJIOB U hOopM
00CITy>)KUBaHHSI.

CO6J'IIOHaTB ImpaBujia COYCTaeMOCTH,
B3aMMO3aMCHACMOCTH OCHOBHOTI'O ChIPpbs U
JAONOJIHUTCIIbHBIX UHTPEAUCHTOB,
MPUMCHCHHUS apOMATUYCCKUX BCIICCTB.

AaCCOPTUMEHT  Topsideil  KyJMHapHOU
MPOXYKIMK C Y4YeTOM TOTpeOHOCTeN
Pa3NUYHBIX KaTeropui mMoTpeduTeNneH,
BUOB U (GOpM OOCIYXUBaHUS; HMETh
MIPeACTaBIEHNE 00 afanTaluy penenTyp
C YY4ETOM B3aUMO3aMEHSIEMOCTH CBIPbS,
W3MEHEHHs BBIXOJa NMPOIYKINH, BUIA U
(hopMBI 00CITyKUBAHHUS

[IK 6.2. OcymiecTBiATh
TeKyIee INIaHUPOBaHHUE,
KOOPIHMHAIUIO e TeTIh-HOCTU
MTOTYMHEHHOTO IIepCcoHaja ¢
Y4ETOM B3aUMOJICHCTBUS C
JIPYTU-MU TOJIpa3AeeHUsIMU

OcymiecTBIATh TEKyIlee IaHMPOBaHHUE,
KOOPJIUHAIMIO JEeATEIIbHOCTH
MOJYMHEHHOTO MIEPCOHAIA C YUYETOM
B3aMOJEHCTBUS C IPYyTUMHU
MOJIpa3/IeIICHUSIMHU

Metosl MIPUMEHEHUS TEKYILEro
IUTaHUPOBAHMUS, KOOpJIUHAIMU
JIeATENbHOCTH MOJJYNHEHHOTO

IepcoHajia C y4eTOM B3aUMOJCHCTBHS C
JOPYTUMH ITOpa3ieIeHHIMH

[IK 6.3. Opranu3oBbIBaTh
pecypcHoe obecriedeHue
JIESITEITIBHOCTH TIO{TYUHECHHOTO
repcoHaia

OpraHu30BBIBaTH PECYpPCHOE 0OECIIeUeHUE
JIEATEILHOCTH TTO{YMHEHHOTO TTepCoHalIa

MeTo10B OpraHu3aiuy pecypcHoro
o0eclieueHus IeATeIbHOCTH
MO JYMHEHHOT0 MEpcoHaa

[K 6.4. OcymecTBIsATh
OpraHU3aINI0 U KOHTPOIh
TEKYIIEH AeSTENbHOCTH
MOJAYMHEHHOTO MEPCOHANA

OcymiecTBIATh OPraHU3aLUI0 U KOHTPOIIb
TEeKyIIei NeaTeTbHOCTH MO JYNHEHHOTO
TepcoHaa

MeTomoB OCYIIECTBICHUS OPTaHU3AIHN
1 KOHTPOJIS TeKYIIeH AeITEIEHOCTH
MTOTYMHEHHOTO TIepCoHala

[IK 8.1. — IIK 8.2. 'oToBUTH
1 0(OPMIISITE CIOKHYIO
XOJIOTHYIO K TOPSYYIO
KYJHHAPHYIO TPOIYKIHIO
HaIMOHAIILHOM U 3apyOeKHOU
KyXHH

I'oTOBUTH M OPOPMIISITH CIIOKHYIO
XOJIOZHYIO U TOPSUYIO KYJHHAPHYIO
MPOJIYKIIUIO HAIIMOHAIBHOW M 3apyOeKHOU
KyXHH

NpaBHJIa NPUTOTOBJIEHUS U 0(hOPMIICHHS
CJI0’KHOU XOJIOJTHOM M Topsiueit
KYJIMHapHOW NpOayKIIMHA HALIMOHAJIbHOU
¥ 3apyOeKHOH KyXHU

IIK 8.3. — IIK 8.4. 'oTOBUTH
7 0(OPMIISTE CIIOKHEIE
X71€000YIIOUHEIE ¥ MYYHEIE
KOHJIUTEPCKHE M3 IENNS,
XOJIOJHEIE ¥ TOPSYHE
JIeCEpPTHI HAIIMOHATLHOM 1
3apyOeKHON KyXHHU

TOTOBHUTH ¥ OOPMIIATH CIIOKHBIE
xJIe000YIIOUHBIE M My4YHbIE KOHIUTEPCKHUE
U3JeNUs, XOJIOJHBIE U TOPSIUUE IECEPTHI
HaMOHAILHOM M 3apy0eKHOW KyXHU

[IPaBUJIa IPUTOTOBIICHUS ¥ OPOPMITCHHSI
CJIOJKHBIX XJI€000YIOUHBIX U MYYHBIX
KOHJUTEPCKUX U3IEIUM, XONOJHBIX U
TOPSTYMX JIECEPTOB HAIIMOHAIBHOU U
3apyOCIKHON KyXHHU

INEPEYEHDb TEM IPAKTUYECKHUX PABOT I10 PA3JIEJIAM JUCHUIIJIMHBI

Tema IIpakTnuyeckas padora KoJsnuecTBo yacos
1 2 3
Tema 1.2 IIpakTuyeckas padora Nel Krnaccudukamms 2
«Mopdonorus MUKPOOPraHU3MOB, aHATOMHUsI, MOP(OIOTHs,
MHUKPOOOB» CIOCOOBI pa3MHOXKEHUS, MUKPO(hIIOpa BOIBI,
BO3/IyXa M MOYBHI.




IIpakTuueckas padora Ne 2. OOMEH BelIecTB
MUKpoOHOM KiieTku. ®epmenTsl. 3yuenne
TEXHOJIOI'MH KYJbTUBUPOBAHUS IPOXKKEH

Tema 1.3.
«Duznosnorus
MHUKpPOOOB»

[MpakTnueckas padora Ne 3 Brusinue Ha
MHUKPOOPraHU3MBI TEMIIEPATYPEI, BIaXXHOCTU
Cpelbl, JaBJIEHUS, JIy4YUCTON SHEPrUu U T.I1.
Brusiaue xumudeckux (GakTOpOB Cpebl — e
KHCIOTHOCTH, KOHOCHTpAaIWKU paCTBOPCHHBIX
BEIIECTB U adPOOHOCTH

IIpakTnueckas padora Ne4 CnupTtoBoe,
MOJIOYHOKHCJIOE, MAaCISTHO-KUCIIOE U JP. BUIBI
Oposxkenusi. XUMHU3M, BO3OYAUTENN

Tema 1.5.
«I[TaTorennsle
MHUKpPOOBI
MHUKPOOHOJIOTHYECKH e
IoKa3aTeIu
0e30macHOCTH
MUIIEBBIX TPOTYKTOB

IIpakTuyeckas padora Ne5 Mudexnus 1 uMmy-
HUTET, BUPYJIEHTHOCTb. BO30yAUTENN U CUMIITOMBI
MUILEBBIX UH(EKIUH U OTPaBJICHUH, METO/IBI
CAaHUTAPHO-0AKTEPUOIOIMUECKOT 0 KOHTPOJIS ChIPbS
U IIPOJYKTOB NUTaHud. PaccnenoBanue numeBbix
orpasyieHuil. CaHUTapHO-TUTMEHNYECKUE TpeboBa-
HUS K COJEpKaHHIO TOMELIeHUH, 000py10BaHus,
MHBEHTaps, K OCBELIeHUI0. MapKkupoBKa 060pyno--
BaHMUs, UHBEHTaps U nocyael. [Ipurorosnenue
PacTBOPOB MOIOLIMX U JI€3UH(PULUPYIOMIHX
cpexncts. [IpoBenenue canutapHoit 06paboTKU
000py10BaHMsl, UHBEHTaPSL.

IpakTnueckasi padora Ne6

I/I3yquI/1e 3HAYCHUS MUIICBHIX BCIICCTB IJIA
OopraHv3Ma 4€JIOBCKa, H€O6XOI[I/IMI>IX CYTOYHBIX
HOPM YCJIOBCKA B IUTATCIbHBIX BEIICCTBAX, 06M€Ha
BEIIECTB B OPraHu3Me; pacxo/ia SHEepruu;
(1)I/I3I/IOJIOFI/IquKOFO 3HAUYCHUA TN IICBBIX BCUICCTB.

Tema 2.1.
«OCHOBHBIE NTUIIIEBBIE
BEIEeCTBA, UX
WCTOYHUKH, POJIb B
CTPYKTYpE TUTAHUS»

IIpakTnueckas padora Ne7 3yuenue
JHEPreTUYECKOM U MUILEBOM LICHHOCTU Pa3IM4HbIX
MIPOAYKTOB MUTaHUS; PU3MKO-XUMUYECKUX
M3MEHEHUH MUILY B MPOLIECCE MULIEBAPEHNUS;
YCBOSIEMOCTH IIHIIH, BIUSAIOIMINX Ha Hee (JaKTOpOB;
HOPMBI ¥ ITPUHLIUIIOB PallMOHAJILHOT O
cOajlaHCUPOBAHHOIO MUTAHMS AJIsl PA3IMUHBIX
TPy HACeJIEHUs; HAa3HAYeHUsI TUETHYECKOI0
(J1eueOHOro) NUTaHMsl, XapaKTEPUCTUKH JIUET.

Bcero:

13 4.




IpakTnuyeckas padora Ne 1.
Knaccnpukauusi MUKPOOPraHU3MOB, aHATOMUSI, MOP(OJIOTHSI, CTIOCOObI
Pa3MHO:KeHHUsI, MUKPO(10pa BOAbI, BO31yXa U MOYBBI

Llesb NPAKTHYECKOT0 3aHATHSA — U3YyYUTh KIaCCU(DUKAIUH MUKPOOPTaHU3MOB,
aHATOMHMIO, MOP(DOJIOTHI0, CITOCOOBI pa3MHOXKEHHS, MUKPO(IIOPY BOJIbI, BO3yXa U IMOYBBI

KiteTka sBnIsieTCs OCHOBHOM CTPYKTYPHOW €IMHMIIEH KMBBIX Opranu3mMoB. [lyrem sBomronun
Ha 3eMJie JOCTHUTHYTO TOPa3UTEIbHOE pa3HOOOpa3ue KIETOUHBIX (OPM, HO OOIIMIA TIJIaH CTPOCHHS
KJIETKM MPUHLHUIINAIBHO He n3MeHmics. [Ipocreiime — 6akTepun, ApokKu, aKTHHOMULIETBI, CHHE-
3€JIEHbIE BOJOPOCIIN, BUPYCBI COCTOSIT U3 OJJHON KJIETKH M Ha3bIBAIOTCSI MUKPOOPraHU3MaMH.

Pa3zmepsl MUKPOOOB BapbUPYIOTCS B OOJIBIIIOM JTHANa30HE, CPEAH HUX UMEIOTCS KapJIUKU H
rurantel. Hampumep, ecTb HM3IIME OJHOKJIETOYHbIE T'pHObI, JUIMHA HUTEH KOTOPBHIX JOCTHraeT
HECKOJIbKUX CAHTUMETPOB.

Ha ocHOBe KJIETOYHOro THIIa CTPOEHHS BCE JKUBBIE OPraHU3MBbl Ha IJIAHETE MOTYT OBITh
paszfenieHbl Ha TPU TJIaBHbIE KaTEropuM: OECKJIETOYHbIE (BUPYCHI), MPOKApUOTHBIE (OaKTepuu H
CHHE-3€JIEHbIE BOJIOPOCIIH) U DYKapUOTHBIE (I'PUOBI, IPOTUCTHI, PACTEHUS U )KUBOTHBIE).

B mapctBo mpoTHCTOB (MPOCTEHIINX) BXOJSAT YEThIPE OCHOBHBIE TIPYIIBL IPOTO30a,
Bojopociu, rpubsl u Oaktepuu. Ilpocreiimme o6nagar0T CBOWCTBAMH, XapaKTEpHBIMU IS
JKUBOTHOTO M PACTUTEIBHOIO MHpA, HO OTJIMYAIOTCS OT PACTEHUW U KUBOTHBIX CPAaBHUTEIILHO
MPOCTOM OMOJIOTHYECKON OpraHU3aINCH.

OyKapUOTHBIE KJIETKH XapaKTePU3YIOTCSl HAJIMYUEM B HUX fA1pa ¢ MHOXKECTBOM XPOMOCOM,
3aKJIIOYCHHBIX B SEPHYIO 000JI0UKY (MeMOpaHy). OTH KIETKH SBJSIOTCS OCHOBHBIMHU €IMHHUIIAMU
CTPYKTYpbhl TKaHEH B PACTEHUSAX U JKUBOTHBIX, MPOCTEUINNX, TPUOOB M 3HAUMUTENBHOM 4YacTu
BOJIOPOCIIEH.

[IpokapuoTHbIe KJIETKH Menbde, MeHee auddepeHIupoBaHsl M UX SAApa COCTOSAT U3
HEe3alMIIEeHHBIX nukimndeckux monekyn JIHK 6e3 spepHoii oOomouku. Bce Gaktepuum u cuHe-
3eJIeHble BOJOPOCIM COCTOSIT M3 MPOKApUOTHBIX KJeToK. [IpoTucTel BKIIOYAlOT B ce0s U
MIPOKAPHOTHBIE U DYKAPHUOTHBIE OPraHU3MBbI

OCHOBOMOJIO)KHUKOM ~ HAy4yHOM cHcTeMaTuku MHUKpoOoB sBuiicsi Kapn  Jlunned,
OPEAJIOKUBIIMNA  YYUTBIBATH  MOP(OJIOTHYECKHE TNPU3HAKH, (U3MOJIOTMUYECKUE CBOICTBa,
OMOXMMHUYECKHE  peaKluu, MPOUCXOXKAEHHE M  CTeneHb poxactBa. llpuHATO  AenuThH
MUKPOOPraHU3MbI Ha CIEAYIOIINE I'PYIIIbL:

1.baktepun 2. JIpoxoku
3.IlnecHeBbie TPUOBI 4. Bupycsl
5.Cune-3e5eHble BOAOPOCIH

baktepun HMEIOT OTHOCHTEIBHO IIPOCTOE CTPOEHHE KIETKM U SBISIIOTCA Hauboiee
TUIAYHBIMU MHUKpooprann3mamu. /{nuna kierku 1-7 mxwm, TommuHa 0,1-2,0 mxm. Knetka cocrout
U3 OpOTOIJIa3Mbl (LUMTOIUIA3MBbI) C PAa3IMYHBIMU BKIIIOYEHHSIMHM, KOTOpas OT BHEIIHEH Cpeibl
OT/eJieHa TJIOTHOM OOOJIOUKOW - KJIETOYHOH CTEHKOW, KOTOpas MO CBOEMY CTPOCHHIO SBISIETCS
yOpyroid u snactuyHoi. ONMOPHBIM KapKacoM €€ sIBJIIETCS MOJMMEP MYPEHH M OTJjararouuecs B
HEM Jpyrue BemiecTBa. Pa3nuuus B CTPOCHUU KIETKH Jall METOJ OIpeleleHHs] OakTepuil Imo
'pammy, 3akiroyaronMiics B OKpallMBaHUM  (IIOJIOXKHUTEIBHO U OTPULATENBHO). Y
rpaMOTpHUIATENIbHBIX OaKTEepUil MypenHOBasi CETh OAHOCIONHAS U OKPAILMBAETCS PO30BBIM I[BETOM,
y TPaMIIOJIOKHUTENbHBIX — MyPEHMHOBAasA CETh MHOT'OCJIONHA U OKpalluBaeTcs: (proIeTOBBIM LIBETOM U
3TO XOpOILIO BUAHO B CBETOBOM MHUKpocKone. KieTrounas cTeHka npoHuaeMa Juis Coled U Apyrux
HU3KOMOJIEKYJISIPHBIX coeAnHeHui (pa3mepbl Mosekynsl Hatpus 0,180uM, Bonbl -0,174HM), uTO
UTpaeT BAXXHYIO pOJIb B OOMEHE BEIIECTB MEXAY KIETKOM U OKpYXKarollel Cpemaoi: KIeTOYHas
CTEHKa Kak Oapbep OXpaHSeT OT BPEIHBIX BEIIECTB MUKPOOPTaHU3M.

YacTte  mpoToIuia3Mmbl, — Hpuieraromias K KJICTOYHOU CTEHKE,  Ha3bIBaeTcs
[UTOIUIa3MaTHUECKONH MeMOpaHOW — OHa TpeXCIIOifHas, BKIIOYAET JUMUIbI U Oenku, GepMEeHTHI.



[luTtomiazmaTuueckass MeMOpaHa Urpaer pojb OCMOTHYECKOro Oapbepa, KOTOPbIH KOHTPOIUPYET
MOCTYIJIEHUE Pa3JIMYHbIX BEIIECTB B KJIETKY 4epe3 MHUKPOIOPbI, KOTOPbIE HAa3bIBAIOT OEIKOBBIMU
MoctukaMu. Ilonx MemOpaHOil pacrmojiokeHa LMTOIUIa3Ma, *elneoOpa3Hoe BEIIECTBO B KOTOPOH
HAXOJATCS B PAaCTBOPEHHOM COCTOSHUM pPHUOOCOMBI (MEJIKUE TpaHyJsibl, I/Ie€ NPOUCXOAUT CHUHTE3
oenka), 3mech cocpenoroueHo a0 60% PHK. B kietke 1o 5-50 Thicsy pubOCOM, YTO COCTABIIAET JI0
85% PHK. Ilutomnasma coaepKUT MUTATEIbHbIE BEIIECTBA, COJM, NMUTMEHTHI, CEpy, JUMUILI U
npyrue BkiodeHus. Hampumep, TyOepkyse3Hble Maloukd OOraThl >KHPOM, UYTO OOBSICHAET UX
BBICOKYIO YCTOMUMBOCTB K PSIIy XUMUYECKUX BEILECTB — KM CIIOTaM, LIeJIouaM, CIIUPTaM.

ITo dopme (MopdomOrHIEcKr) MUKPOOPTraHU3MBI TaK)KE OUY€Hb pa3HO0Opa3Hbl. OHU MOTYT
uMeTh cdepuyeckyro ¢popMy, ObITh B BHJE MPSIMbBIX WJIM M30THYTHIX Hanodek. B mpocrpaHcTBe
MOTYT pacnojlararbCsd OJUHOYHO, IO JBa WM rpynnuposatbes. IllapoBuanele Oaxtepuu
Ha3bIBAIOTCSl KOKKAaMH, /IBa KOKKa BMECTE HA3bIBAIOTCS [UIIJIOKOKKAMH, HUTh M3 IIAPHUKOB —
CTPENTOKOKKaMH.

MHorue BuIbl GaKkTepHil MOT'YT aKTHBHO IEPEIBUTAThCS MPU NMOMOLIM OCOOBIX OPraHOB —
KTYTUKOB (BOJIOKHA MX 4YacTO JUIMHHee camoil Oakrtepuu). Haiauuue XKryTMKOB €CTb PO OBOM
IIPU3HAK.

PasMmHOXa0TCd OakTepuu IPOCTHIM JAeleHHeM KieTku. Hekoropblie GakTepun CrocoOHbI
NEepeXOAUTh B IOKOSIIEeCs COCTOsiHME 00pasyst cnopbl. CropooOpa3oBaHUE MPOUCXOAUT IPU
[IONAJaHUU KJIETKM B HEOJIAronpusATHbIE YCIOBHS BHEIIHEH cpenbl — HEAOCTaTKE NHUTaHuf,
KUCIIOpOJa, BOABI, Temmepatypsl. Ilpu 3TOM mpoTomiasMa MUKPOOHOH KJIETKM YIUIOTHSETCS,
obpazyercs AByXcioiHas 000J104Ka, MPONUTAHHAS CMOJMCTBIMU U JIMIIUJHBIMU BEIlECTBAMU. DTa
000JI04Ka OYEHb YCTOWYMBA IPOTUB BHEIIHMX BO3JICHCTBUI, KOJMYECTBO BOJBI B KIETKE
ymenbaercs 10 40%. Crnopsl o4eHb Te€pMOCTAOMIIbHBI, YCTOWYUBBI K BBICYLIMBAHUIO, €U CTBUIO
AI0OBUTBIX BemecTB. Hanpumep oHu BelaepkuBaroT HarpeBanue 10 120°C B aBTOK/IaBE B TEUEHHE
20 muHyT, a cyxoii xxap temmeparypoit 150-170°C B Teuenue 1-2 gacoB. Criopa o0pa3yercst BHyTpH
KJIETKH, 3aTE€M OCBOOOXK/IaeTCs U3 Hee, KIeTKa pu 3ToM rubHeT. [lonas B 61aronpusTHEIC YCIOBHS
cpenbl, cropa HalOyxaeT, BIUTBIBas Biary, o0OOJIOYKa €€ IMpOpBIBAETCS M BHOBH 0OOpazyercs
XKHU3HECIOCOOHAs KJIeTKAa. DTOT MPOIlECC CBOWCTBEHEH dYalle MaJOYKOBHAHBIM OakTepusm. Jlis
nepexo/sa Cropsl B BereTaTUBHYI (opmy TpeOyeTcsi OOBIYHO HECKOJIBKO YacoB, HO HMHOTIA
noctatouHo 40-50 munyT. CriopooGpasyroye 6akTeprun Ha3bIBAIOT OAIlMIIaAMHU.

CnopooOpazoBanue y OakTepuii B OTIMYME OT JPOXOKEH U TMIJIECHEBBIX TI'pUOOB
paccMaTpuBaeTcs He KaK CIoco0 pa3sMHOXKEHHs, a Kak 3alluTHas (QYHKIHs, 00ecredrBaroImas
coxpaHeHue Buja. Yamie Bcero crnopoodpazoBaHue HaOM01aeTCs Y HAIOYKOBUIHBIX OaKTEpUit.

MuKkpoopraHu3Mbl Upe3BbIYAHO HIMPOKO PACIIPOCTPAHEHBI B IIPUPOJIE, OHU OOHAPYKEHbI U
B KpaTepax BYJIKAHOB U B BEUHOM Mep3/loTe M B IIyOMHaxX OKeaHOB. [ JIaBHBIM HMCTOUHUKOM HX
pacIpOCTpaHEHUsl SIBJIIETCS I0YBA, KUBOTHBIE M PACTUTEIbHBIE OCTATKH, 3arpsA3HEHHBIC BOJBI,
IUILEBBIE MPOAYKTHI U OTOPOCHI, COJEpXKale OpraHMuecKue OCTaTKU U MUHEpaJIbHbIE BEIECTBA.
BenenctBrue BhICOKOM MPUCIIOCOOISIEMOCTH MHKPOOBI MOT'YT CYIIECTBOBATh MOYTHU IPH JHOOBIX
ycinoBusix (0€3 Kuciaopoia, B TOpPSYUX CEPHBIX MCTOYHHMKAX, B COJIOHYAKOBBIX U H3BECTKOBBIX
noyBax). HuutoxxHble pa3Mmepbl MOMOralOT UM Pa3HOCHUTBHCS C TOKAaMHU BO3[yXa C MbUIBIO U
HacekoMbIMU. KomnuecTBO u coctaB MHUKPOQIOPbl 3aBUCTH OT KJIMMATHYECKUX YCIOBUH
reorpaduyeckoro paiioHa. Bo BiaXHOM M TemIoM KiIMMaTe WX ropasfo 0ojbllie, HaJ OKEaHOM, B
IIyCTBIHE, B CHE)KHBIX T'OpaxX MEHBIIIE.

[TponykTbl, coxepkallde 3HAUUTENbHOE KOJMYECTBO BOJBIL, SIBJISIIOTCS  XOpOIIEH
NUTATEIbHOW Cpelodl Afid pa3BUTUS MUKPOOPraHu3mMoB. OOBIYHBIM MECTOM MpeObIBaHUS
pa3IUYHBIX MUKpPOOOB SIBISIOTCA CTEHBI CBHIPBIX MOABAJOB (TyOepKyises), riae KOHJIEHCUPYEeTCs
BJara, TMapbl CHOHPTa, KHCIOT, >KUPOB, CEPOBOAOpOJA M JApYrue MPOAYKTH OpOXKEHHs,
nepeMelBaHus, pas3iuBa. Takue  yclIOBHsS — CO3JAIOTCS B OBOIUEXPAaHUIMILAX, Ha
NUBOOE3aIKOT OJIbHBIX U BUH3aBOJIAX.

MukpoObl UTpaloT O4YeHb OONBIIYIO POJIb B JKM3HM 4elioBeka M B mpHpoae. bmaromaps
HIMPOKOMY HX PACIpOCTPAHEHHUIO U O'POMHOMY KOJMYECTBY OHU SIBJISIIOTCS MOIIHBIM (pakTOpoM
MHOTOYUCJIEHHBIX OMOXMMHMYECKMX peakuuid u rmporeccoB. [loBepXHOCTh 3eMIHM eXe4acHO



3arpOMOJKIAETCS  KOJOCCAJIbHBIM ~KOJIMYECTBOM OPraHUYECKUX BEIIeCTB (OTOpPOCHI, TPYIBI
JKUBOTHBIX, pacTeHus). OJHaKO MOBEPXHOCTh 3€MJIM CHUCTEMATHUECKU €KEYacHO OCBOOOXKIaeTcs,
OYHIIAETCS U 3Ty IPAaHIUO3HYI0 PadOTy BBIMOIHIIOT MUKPOOBL. [Ipu uX yyacTuu Bce IrilaBHeHIIME
IPYyNIbl OPraHUYECKUX BELIECTB — OEJKH, KUPbI, YIJIEBOJbI IMOCTENEHHO pa3jlaratoTcsi Ha OoJiee
IIPOCTBIE COEIMHEHUS — HEOPraHMYECKHE, MHUHEpPAJIbHBIE, KOTOPHIE, B CBOIO OYEpElb, CIyXaT
OUTaHUEM JJIs pacTeHuil. PacTeHus moenaroTcs KMBOTHBIMM M YEJIOBEKOM M, TAaKUM 00pa3oM,
HEOPraHWYECKUE BEIECTBA BHOBb IPEBpAINAsCh B OPraHUUYECKUE, BOBJIEKAIOTCSI B KPYroOBOPOT
BellecTB B mpupoje. PacuienyieHne M CHUHTE3 CIOXKHBIX OPraHUYECKHX BEILIECTB BO3MOXKEH
Omarongapsi epMEeHTATUBHON JACATEIBHOCTU PA3TMIHBIX MUKPOOOB.

Muxpoduopa Bo3ayxa. Bo3nmyx kak cpema oOuTaHus HEOJArOMpUSTEH ISl pPa3BUTHUS
MHUKpPOOOB M3-32 OTCYTCTBHS B HEM IUTATEIbHBIX BellecTB. MUKpOOpraHM3Mbl NIONAJA0T B BO3AYX
C MBUIBIO C 3€MJIM, C MEJIbYANIINMU KalleJIbKaMH BJIard, CIyBaeMbIMU C BOJHOM MOBEPXHOCTHU, HO
OBICTPO OTMHUPAIOT MO BIMSHHEM BBICYIIMBAHMS U COJHEUHBIX Jydel M majnaroT Ha 3emito. Han
CHEXKHBIMM PaBHMHAMM, HAJl OKEAHOM, B COCHOBBIX POLIAX, B TOPAaX BO3JyX IOYTH HE CONEPIKUT
MHUKpPOOOB. 3UMOI B BO3/lyXe MUKPOOOB 3HAUUTEIbHO MEHbIIIE, YeM JIETOM. BeTphl criocoOCTBYIOT
00OraimeHuio Bo3ayxa MUKpoOaMH, a BBINAJAIOIUME OCAAKH 3HAYMTEIbHO OYMILAIOT BO3AYX OT
HaXOJAAIMXCS B HEM MUKPOOPIraHNU3MOB.

Muxkpoduiopa Bo3ayxa uMeeT OObIYHO CiaydailHblii coctaB. Haumbonee uvacro B Bo3ayxe
HaXOJATCs pa3IMyHble MUKPOKOKKH, Cropbl OakTepuil u rpu6os. [Ipuuem mukpodiopa Bo3nyxa B
OCHOBHOM O€3BpefHa — 3TO BO30YAMTEIM NPOLIECCOB OpOKEHMs, MUTMEHTHBIE, IJIECHEBBIE U
npoxokeBble TIpuObl. OgHAKO MOTYT BCTpedaTbcss W 0O0JIE3HETBOPHbIE OaKTEpUH, OCOOEHHO
YCTOWYMBBIE K BBICYIIMBAHHUIO, KaK Hampumep, TyOepKyie3Hble U AUGTepUiiHBbIE MATO0YKH,
THOEPO/HbIE CTAQUIOKOKKU. B BO3/yXe TemblX CTpaH MUKpPOOpPraHu3moB Oosbiue. Kak mpasuio,
yeM 0oJIblIe MJIOTHOCTh HACENEeHUs, TEM UX OOJbIlIe, YEM BBIIIE HaJl yPOBHEM MOPSI — TEM MEHBIIE.

Bo3ayx sABISETCS MCTOYHMKOM 3apa)kK€HUs IPOATOBAPOB, ChIpbi. B lr xoMHaTHON mbLIM
comepkutcs 10 | MiH. MEKpoOOB. B3pocnbiii uenoBek Bapixaet 3a 1 gac okono 500 1 Bo3ayxa, npu
3TOM 3alIUTOH IS HEro SIBJISIOTCS CIU3UCTbIE OOOJIOYKHM HOCOTJIOTKH, TJ1a3 W MeplaTeibHbIH
AMUTENNH OPOHXOB, KOTOPbIE GUIBTPYIOT BO3AYX. 3apaKeHUE YeTOBEKA Yepe3 BO3AYX IMPOUCXOAUT
4acTo, OCOOEHHO 3acyXOyCTOHMUMBBIMU OakTepusmu. Takoe 3apakeHHE Ha3bIBAlOT BO3AYIIHO-
KarelnbHbIM. B 3aKpbITOM JyIIHOM TIOMEIIEHWH BO3AYX HAChIIIEH OakTepusiMU M  €ro
pPEKOMEHJyeTCcs  IpOBETpHUBaTh, a OOJbHUYHBIE IIOMEIICHUSA  IOJaraercs 00Jy4aTh
OaKTepUIMAHBIMY JTaMIIaMU. Ha mpennpusaTusax nuieBoi NpoMbIIUIEHHOCTH B TTPOU3BO/CTBEHHBIX
nexax M B MecTaX XpaHEHHsS IMPOJIYKTOB HEOOXOAMMO COOJIOAAaTh HE TOJBKO OMpPEeCHHYIO
BJIQKHOCTb M TEMIlEpaTypy BO3[yXa, HO M ero uucrory. Bnaxnas yOopka NOMELIEHHH,
cucTemMaTnyeckas BEHTHIALMSA, 0COOEHHO ¢ MpUMEHEHHEeM (MIIbTpAlMH MOCTYMAIOMIEro BO3ayXa
3HAYUTEIBbHO YMEHBIAET 3aIbIJIEHHOCTb TIOMEIEHU.

Mukpoduopa mnousbl. [louBa HaceleHa OrpOMHBIM KOJIMYECTBOM MHUKPOOPraHU3MOB,
KOTOpbl€ AaKTHBHO Y4YaCTBYIOT BO BCE€X IPOLIECCAX, CBA3AHHBIX C KPYIOBOPOTOM BEIECTBa B
npupone. Hampumep, muxpoost Beiaensiss CO; crnocoOCTBYIOT pPacTBOPEHUIO MHUHEPAJIbHBIX
BEIIECTB FOPHBIX IOPOJ OTYEro MHocielHue BbiBeTpuBaloTcsa. [louBa comepKUT OpraHudyecKkue U
MHUHEpaJIbHble BEIIECTBA, BOJY, 3allMIIAaeT MHMKPOObl OT COJHEYHbIX Jiyueil. OcoOeHHO
ONaronpuATHBl IS pa3BUTHS MHUKPOOOB cyOcTpaThl — HaBo3, Wi M Ap. CocTaB M KOJIUYECTBO
MHUKPOQIOpPHI OYBBI 3aBUCUT OT BPEMEHH rojia, KIMMaTa, HaJIM4us BJIArd U IPOYUX YCIOBUH.

Muxkpodiopa MouBbl MpencTaBlieHa Pa3HOOOpPa3HBIMU BHUJAMU OakTepuid, aKTMHOMULETOB,
rpuboB, BOXOpPOCIEH M MPOCTEUINUMX IHKUBOTHBIX. BcTpeyaroTcs UM THHJIOCTHBIE  BUJBI,
MAacIISTHOKM CIIble, aKTUBHO pasjiararoiiye KiIeT4yaTKy, HUTpUUIUPYIONIHe, TeHUTPUUIUPYIOLIHE,
azorukcupyromue W MHorue apyrue. Hapsimy ¢ OOBIYHBIMH OOMTATENSIMH TIOYBBI MOTYT
BCTpeUaTbCsl M OOJIE3HETBOPHBIE MHUKPOOPraHM3Mbl — IPEUMYIIECTBEHHO CHOPOOOpasyrolue
OakTepuy, Kak Hampumep, BO3OYAHMTENN CTOJIOHSKA, Ta30BOM TaHTPEHBI, CHOMPCKON SI3BHI,
6orymusma. [loaToMy 3arpsisHeHHME MOYBOM MHUIIEBBIX NPOAYKTOB MPEIACTABISIET OOJBIIYIO
OIMACHOCTb.



B BepxHHMX cHOSIX TOYBBI, OOraThlX OTMEPUIMMH J>KMBOTHBIMH U PACTEHUSMHU, a TaKKe
NOJBEpraoIuxcsd  Xopouled  a’pauuu,  npeobiafal0T  a’poOHbIE  MUKpPOOPraHU3MBI,
IPUCIOCOOJIEHHBIE K Ppa3JIOKEHUIO CJIOXKHBIX OpPraHM4ecKuX coefuHeHUd. OT [esTeNbHOCTH
MUKPOOPraHM3MOB B 3HAUUTEIbHON CTETIEHU 3aBUCUT IJIOA0POUE TIOYBBI.

Muxpodaopa Boabl. Boja sBiIsIeTCS €CTECTBEHHBIM MECTOM OOMTAaHHMS MUKPOOPTaHU3MOB,
Ky/la OHU TIONAJaloOT U3 MOYBHI, C MbUTbI0. OOBIYHO COCTAB €€ CIydyalHBIi, HO €CTh U MOCTOSHHBIC
Buabl. HaumbOosiee 4yucTOM sBIIIETCS BOJAa aiicOeproB, apTe3WaHCKas, KIIOYeBas, OeaHa
MUKpPOOpraHM3MaMHU U JIOXkJEBasi BoJa, Ha TIyOMHE BOJOEMOB YMIIE, TaK Kak (QUIbTpyeTcs depes
nouyBy. CoctaB MUKpPOQIIOPHI TOJ3EMHBIX BOJ| 3aBUCUT T'JIaBHBIM 00pa3oM OT IIyOMHBI 3ajieraHust
BOJIOHOCHOTO CIIOsI, XapakTepa TpyHTa W MOYBHI. YeM BbIIIE pacHoIOKEHbl TPYHTOBBIE BOJIBI, TEM
obmpHee uX MHKpoduiopa. [loBepXHOCTHBIE BOIBI OTKPHITHIX BOAOEMOB OTJIMYAIOTCS OOJIBIINM
pa3HoOOpa3ueM M HEMOCTOSHCTBOM, KaK XMMHUYECKOI'O0 COCTaBa, TaK U COCTaBa MX MHUKPOMIOPEL.
Mopckas Bozia uMIlie IPECHON 3a CUET €€ COJICHOCTH.

UYepe3 Bomy MOTYT IepenaBaThCsi MHOTHE Oo0Jie3HH — OpromrHod TH(, Xonepa, TU3EHTEpHs.
CunbpHO BO3pacTaeT uynuciao OaKTepui B OTKPBHITHIX BOJAOEMAaX BO BPEMsI BECEHHEI O MOJOBObS HIIU
nocine oOunbHbIX Joxaei. IloaTomy Bomy mnpuHsATO oOe33apaxkuBath. KadecTBO BOABI
ONpEeNeNseTCs]  CAaHUTAPHO-TUTMEHWYECKMMM  HOpMaTuBaMM. B KoiIMMeETpuM  HPUHATO
yCTaHaBIMBATh KOJU-TUTP BOJbl — BEJIMUYMHY ONPEACIAEMYI0 TUTPOBAHUEM HCXOJHOM MpoOBI Ha
IIPUCYTCTBHE KUIIEYHON Mastouku. Komu -TuTp He 1opkeH npessimuath 330 Ml — 3TO MUHUMAJIbHOE
KOJINYECTBO BOABI B KOTOPOI JOIMyCKaeTCs MPUCYyTCTBUE OAHON KUIIEUHOH najouku. Of1iee 4nucio
OaxTepuil He noKHO mpeBbimath 100 kneTok B Imi. B mumieBoi mpoMbIIIEHHOCTH BOJIa UTPAeT
3HAYUTEIBHYIO POJIb, SBISAACH YAaCTO KOMIIOHEHTOM MpOoAYKTOB. OHa Takxe ymoTpedJisercs s
MOWKH CbIpbs, 00OpynoBaHus, Tapbl. [IuTheBas Boja He NODKHA MMETh IOCTOPOHHErO BKYCA,
3araxa, He CBOMCTBEHHOH OKpAacKd M HE JOJDKHA COJEp)KaTh SIOBUTHIX BEIIECTB U MATOI'€HHBIX
OaxTepuil.

KoHTpoJibHBIE BOIPOCHI:

1.Yto uzyyaet MUKpoOHOIOTUs?

2.KT0 sBisIeTCS OCHOBOIOJIOKHUKOM MUKPOOMOJIOTUU KaK HAyKu?

3.Kakyto poss urparoT MUKpOOpraHu3Msbl B pupoe?

4 JlaiiTe XapaKTEepUCTUKy MUKpPOQIIOpe BO3ayXa

5.JlaiiTe XxapakTepucTuKy MUKpo(dIope BOJIbI U MOYBHI

6.IToueMy MUKpPOOPraHU3MbI HA3bIBAIOT CAHUTAPAMU TTPUPOIBI?

7.Kak omim4aroTcss MUKpOOpraHU3MBI 110 pazMepam?

8.YTo BXOIUT B COCTaB MUKPOOHOH KIIETKHU?

9.0nummTe Mopdooruro OaKTepHit

10.ITpu momomyu KakuxX OpraHoB MepeaBUraroTcs OakTepuu?

11.0xapaktepu3yiTe MpoIecc Criopoodpa3oBaHus

IpakTnuyeckas padora Ne 2.
O0MeH BeecTB MUKPOOHOI KieTKU. @epmenThl. U3ydeHue TeXHOJI0ruu
KYJbTHBHPOBAHMS APOKAKEH

Lenp npakTHyecKoro 3aHATUSI — U3Yy4YUTh OOMEH BEIIECTB MMKPOOHON KIJETKH,
(bepMEHThI, TEXHOJIOTUIO KYJIbTUBUPOBAHUS APOXKKEH

OcHoBHBIMU  (pr3HOTOTHYECKUMH (YHKITUSIMH MHUKPOOOB SIBISIOTCS TPOLIECCHI, KOTOpPHIE
00ecreynBalOT UX KU3HENEATENbHOCTh. JTO MPOLECCHl MUTAHUS, AbIXaHUS, POCTa U PA3BUTHUS
MUKPOOPraHU3MOB. [IJisl yCIemHoro mpuMeHeHHs B MPOMBINIJICHHOCTH MHKPOOOB HEOOXOAUMO
3HATh 3TU (PU3HOJIOrHUECKHE CBOICTBA.

Jlnst mopnep>kaHust )KU3HU JIF00ast JKUBask KJIETKA HYKAAeTCsl B IOCTOSIHHOM MPUTOKE HEPTUH,
KOTOPYIO OHa TMOJy4yaeT B Mpolecce oOMeHa BEIIeCTB — MeTa0oau3Ma. OTO COBOKYIMHOCTh



XUMHYECKUX peakuui. [Iponecc muraHus 3akirodaercs B IOCTYIIEHMM W YCBOGHUM IUIIM —
accuMuisinuu. [lutaTenbHple BelecTBa pacilenIsilOTCs Ha MOHOMEPHI 1OA JieiicTBUEM (hepMEHTOB
U U3 HUX CHHTE3UPYIOTCS BEIIECTBA CaMOW KJIETKM — MakpoMoJieKyibl. [y Mmetabonu3ma HyKHa
SHEprusi, KOTOPYI0 KJIEeTKa MOJIy4aeT OKMCIEHHEM OPraHWYECKHX BELIECTB B IPOLECCE JIbIXaHUS.
[Tporiecchl MUTAaHUS U ABIXAHUS NMPOTEKAIOT OJHOBPEMEHHO, OHU TECHO CBSA3aHBI U 00ECIEUUBAIOT
BCE JKM3HEHHbIE (QyHKIMM opraHu3ma. [IpogykTbl oOMEHa BEIECTB BBIJENAIOTCS BO BHEIIHIOKO
cpeny, T.€. KJIIETKA SBJISIETCA OTKPBITOM CUCTEMOM.

MuKpOOpraHu3Mbl OTJIMYAIOTCS OT JKUBOTHBIX M pPAaCTEHHH Ype3BbIYalHO WHTEHCHBHBIM
00MEHOM BEIIECTB U MHOI000pa3ueM myTeil OMocuHTe3a, OHU IepepadaThIBalOT B CYTKH BEIIECTBA
B JIECSITKH pa3 Oosblile 4eM COOCTBEHHAast Macca. ITO CBOMCTBO MUKPOOHOMN KJIETKU HCIOJIb3YETCS B
TEXHUYECKOM MMKPOOMONOrMM TpU IepepabOTKe pPaCTUTENBHOrO Chbipbsi. OHO ke sBIAETCS
INPUYUHON IOPYM MUIIEBBIX IPOTYKTOB.

B coctaB mo00ro MMKpoOOpraHusmMa BXOJAT BCE M3BECTHBIE XMMHUYECKHE JIEMEHTHl U UX
M30TOIBl B MaKpO, MUKpPO M yJIbTpaMukpokosmdecTBax. Iloutn 99% Maccel pacTeHui, )KUBOTHBIX
1 4denoBeka coctaBisiioT 10 xumuueckux snementoB: C, H2, 02, azor, ¢pocdop, K, Ca, maraui,
cepa u xene3o. Kierka conepxut o0bl4HO 85% BOABI, CyXO€ BELIECTBO, KOTOPOE COCTOMT M3
Oenka, yrieBooB, Kupa U Ap. 3iueMeHToB. benku coctasisaoT 50-80%, xupoB 00bvHO 3-7, HO
MoxeT ObiTh U 10 40%. B coctaB KJIETKM Takke BXOAST Kpacsliiue, MUHEpasbHbIE BEILIECTBa,
BUTaMUHBI.

[TuTanue KIETKM NPOUCXOOUT YEPE3 BCIO €€ IMOBEPXHOCTb. THUNBI NUTAHUS pa3IUYHBL
doToTpodHbIe (CHHTE3UPYIOT CBOM BELIECTBA M3 HEOPraHMYECKUX BEIECTB); OPraHOTPOQHbIE
(OepyT opraHuKy B TOTOBOM BHjE); canpopuUThl (MIMTAKOTCS MEPTBOH OpPraHMYECKOH MaTepuer).
EcTp GakTepuu ycBanBaromme cBOOOIHBIN a30T U3 aTMOC(epbl, KOTOPBI OHU BOCCTAHABJIMBAIOT J10
aMMHUaKka U U3 HEro CTPOST aMMHOKHUCIOTHI -3TO KJIYOEHbKOBBIE OAKTEpHHU >KUBYIIHME HAa KOPHAX
0000BBIX KYJIbTYD.

Jlng ocyliecTBIEHMsI CHHTE3a BELIECTB KIETKM W3 NUTATEIbHBIX BEIECTB U ISl Pa3BUTHUSA
HYy)KHa dHeprus. s 5Toro B KJIETKE OKUCISIOTCS OPraHUYeCKHE BEIIECTBA 10 YIIIEKUCIIOro ra3a u
BOJBI, IIPU ATOM BblIENsieTcd 3Heprus. llpomecc MOXKET NPOMCXOAWTH Kak B IPUCYTCTBUU
KHCTIopoaa (adpo0sbl), Tak U 0€3 KUCTI0pOoIa — aHadPOOHI.

CgH1206 + 60, — 6CO, + 6H,O +Q

J17s1 ocy1ecTBiIeHuUs polecca aHa3poObl UCHOJB3YIOT APYrye BellecTBa.

PazMHOXeHHE SABISETCS BayKHEHIIEH )KU3HEHHOH (QyHKIMEH MUKPOOpPraHn3Ma, HarpaBJIeHH O
Ha coxpaHeHHe ero Buaa. CKopocTh pa3MHOXKEHHS U POCTAa 3aBUCUT OT YCJIOBHI BHEIIHEH Cpenbl:
HaJIM4us B HEH MUTATENbHBIX BELIECTB, IPOJYKTOB OOMEHA, TEMIIEPATYpPbl, BIAXKHOCTH, CBETA U AP.
BpeMs ynBoeHus KJETKM Ha3bIBalOT BpeMeHeM TreHepauuu. Poct nenst Ha ueTbipe ¢asbl:
HayajbHas Jar-(as3a uiM HeBUAUMBINA POCT, Jorapudmuyeckas Gpasa OypHOro pocta, CTallMOHapHasl
(a3a paBeHCTBaA pacTYLIMX U OTMUPAIOLIMX KJIETOK U (paza 3aTyXaHHs — KJIETKU TOJIbKO OTMHUPAIOT.

KyabTuBupoBanue Mukpooprann3mos. [1o xapakTepy BbIIOIHIEMBIX peaKuit
MHUKPOOPraHU3Mbl HAMHOT'O NPEBBIIIAIOT BO3MOKHOCTH COBPEMEHHBIX XMMHYECKHX J1ab0opaTOpuil.
MHorue XuMH4YeCKHE MTPOLECChI, OCYIIECTBIIsIEMbIE B MUKPOOHOM KJIETKE, 3HAUUTEIBHO
pdexkTrBHEE U FIKOHOMUUYHEE, YEM METOAbI XUMHUYECKOH TeXHOJIOrHH. I10 TakuM TeXHOIOorusim
MHUKPOOH 0JIOTMYECKasi IPOMBIIIIJIEHHOCTh MOJTy4aeT 0no0enoK, BUTAMUHBI, (PEPMEHTHI,
(bapmarneBTHUYECKHE ITPEnapaThl U T.11.

HckyceTBO nonydyath NPOoAYyKThl OpOXKEHUs, YKCYC, IPOU3BOJIUTh KBAILIEHUE OBOILEH 3HAKOMO
YeJIOBEUECTBY € JpeBHeiIux BpemeH. [Ipoucxopsmue B mporecce MpOU3BOACTBA IPOAYKTOB
M3MEHEHUS HOCWJIM CIIOHTaHHBIN XapakKTep, M BCS TEXHOJOTHsS BBICTpaMBajach SMIIMPHYECKHU.
IToaToMy M MpPOAYKTHI YaCTO UMENU MOCTOPOHHMM 3amax, MPUBKYC, a MHOTJA U MOpTWiIUCh. Jlyn
[Tactep mepBBIM M3Y4MI OMOXMMHUYECKYI0 OCHOBY OpOXEHMS M YCTAaHOBHJI NPHUMHY 3a00JEBaHUU
WINA CKHCAHUS BUHA W [IUBA, OH BIIEPBBIEC BBEJ MOHATHE KYJbTYpPaJIbHBIX MUKPOOPTraHU3MOB U [l
palMOHANBHYIO TEOPUIO UX Pa3BEICHMUS.

Yucroil kynpTypoit MukpoopranusmoB (UKJ[) Ha3bBaloT KynbTypy, BBIBEICHHYIO U3 OJIHOM
KJIETKHM M SBJISIOLIYIOCS €€ MOTOMCTBOM. Kak mpaBHiio, 4YMCTBIE KYJIBTYpPBI CIIOCOOCTBYIOT



ObICTpOMY paBHOMEpHOMY OpokeHHo. [l HM30IUpOBaHUS MUKPOOOB U BBIBEIEHUS YHCTHIX
KYJIBTYp IPUMEHAIOT pa3inyHble MeToabl. [lo metony Ilactepa, Hanpumep, KyabTypy MOCTENEHHO
pa30aBIAIOT CTEPUIIBLHBIM PACTBOPOM, IOKAa B OJHOW KaIljleé OCTaHETCS OJHAa KJETKa. DTy KaIllo
3aCeBaIOT B YAIIKK C MUTATEIbHON cpeloi U moiryyaroT ee moromctBo. [lo merony Koxa kynbrypy
MHUKpoOa pa30aBIISIFOT PACIUIABIICHHOW TBEPAOW Cpelod, Jenas TOCIeAOBaTEIbHbIC IEPECEBHI.
ITocne 4-5 pa3BeneHuidd OOBIYHO yHaeTCs IOJYYUTh B MPOOUMPKE OJHY KIETKY, KOTOPYIO
BBIPAILMBAIOT B OTAEIbHON yamike. Hanbosee pacnpocTpaHeH METOJ MCTOLIAIOUIEr0 MOCeBa, MpU
KOTOPOM KAaIUII0 MCCIENYEeMOro Marepuaja IINaTeleM pPaclpefensoT MO IMOBEPXHOCTH TBEPAOM
NUTaTeNbHONW cpenbl B yamke Ilerpu. OTum ke mmareneM npoBoasaT no 2 u 3 yamkam. [locme
TEPMOCTAaTUPOBAHUS BHIPACTAIOT OTIEIbHbIE KOJOHHH, U3 KOTOPBIX JIETKO HM30JMPOBATH YHCTYIO
KynbTypy. UK]] uMcnons3yloT B BUHOAEINH, MUBOBAPEHUHU, KHCIOMOJIOYHOM IMPOU3BOJCTBE, MPHU
KBAIICHUH OT'YPIIOB, KAIyCThl U APYTUX OBOMICH.

®epmenTbl. OOMEH BELIECTB y BCEX OpPraHU3MOB OO0YCIaBIMBAETCA JE€ATEIbHOCTBIO
depMenToB UK 3H3UMOB. OHM MHOTOYMCIIEHHBI M pa3HOOOpa3HbI MO CBOMCTBaM U AeiicTBuio. Mx
M30MPaTENbHOCTh U CIIEUU(DUIHOCTD ONMPEIEIIAIOT MOBeAeHHe MUKPOOHOU KieTku. OHM OTBEYaroT
3a pacraj U CHUHTE3 CJIOXKHBIX COeIuHEHHH, oOMeH BemecTB. [Ipu mogaBieHUM UX AKTUBHOCTH
MHUKpPOOBI IEPEXOAAT B aHAOMOTUUYECKOE COCTOSIHUE U HA00OpOT.

Hexkotopsie hepMeHTHI MPUBOAAT K MOPYE MUIIEBBIX MPOAYKTOB, TO3TOMY X WHAKTHUBUPYIOT
C IOMOUIbIO BBICOKOW TEeMIepaTypbl, XUMHUYECKUMU M (usnueckumu ¢paxkropamu. Hekoropsie
(dbepMeHThI, HAa000POT, CIOCOOCTBYIOT BBIPAOOTKE MOJIE3HBIX BELIECTB — MPOAYKTOB, JIEKApCTB.
Hanpumep, cbuyKHbII (epMEHT, UCIIONb3YEMbIil B CHIPOBAPEHUHU, TIEKTHHA3a B OCBETJICHUU COKOB.

HccnenoBanue (U3MKO-XMMHYECKHMX CBOWCTB (DEPMEHTOB I1OKA3aJi0, YTO KaXAbIH W3 HHUX
00513aTeIbHO COAEPKUT OENIOK, HEKOTOPHIE SIBIISIFOTCS IBYXKOMIIOHEHTHBIMH: COCTOSIT U3 aKTUBHOU
TEPMOCTaOMIILHOM Tpynmbel KodepMeHTa U  KOJUIOMJHOTO HOCHUTENsE OEJIKOBOW MPUPOJIbI
anoepmenTa. [lo cremeHn 4YyBCTBUTEIBHOCTH K TeMIepaType Bce (EepMEHTHI JesITCs Ha
TEpMOJNa0UIIbHBIE U TepMOCTaOuiIbHBIE. [lepBBle MEpPEeHOCIT KpaTkuii HarpeB 1o 55-65°C, nanee
MHaKTUBUPYIOTCs. BTopbie nepenocst Harpes 10 74°C — Hanpumep, amuiiasa.

Knaccudukamnus GpepmMeHTOB OCHOBaHa Ha pa3feneHuH uxX o GyHKusM. YacTo uX Ha3bIBAIOT
[0 pacIlensieMoOMy MMM CyOCTpaTy: MalbTa3za -pacllerisieT MalbTo3y, caxapaza — caxaposy,
JaKTa3a —JIaKTOo3y M T.II.

Jlunasel — ¢QepMeHThl KaTalu3upylolllue paclleljieHHe U CHUHTe3 >KUpOB. PacTBopumbie
JUTa3bl BEIPa0aTHIBAIOTCSI MUKPOOPTaHM3MaMH, NPU MOBBIIIEHHON BIAXKHOCTU U TEIJIE OHU OBICTPO
pacHICTUIAIOT TJMIEPUIbI ¢ 00pa30BaHUEM CBOOOIHBIX KUPHBIX KUCIOT. B pe3ynbrare, Hanpumep,
KHCIIOTHOCTb MYKH UJIM KPYT MOXET YBEJIMUYHBATHCS IPU XPAaHEHUU U OHU MPOT OPKAIOT.

AMuiaasbl (mosua3bl) — (epMEeHTHl BBI3BIBAIOIIME THIPOJIM3 Kpaxmalna, colep)karcs B
COJIOZe, CIIIOHE, COKE IMOJKENyIOUHOI Keie3bl. DTH (pepMeHThl TepMOCTaOUIIbHBI, HO HE JIIOOAT
KHCITyI0 peakuuio pH.

IIpotea3pl - 3T0 pepMeHTHI, KaTaJIU3UPYIOLUUE IUAPOIUTHUECKOE pacIIenIeHHe OCIKOB U
nonunentuoB. OOBIMHO UX pa3faessiloT Ha MHeNnTHaa3bl M mporerHasbl. Cpeau HUX OCOOEHHO
BAKHBI TIENCUH, TpUINCUH. [lemcuH BBIIENAETCS CIM3UCTOW OOOJOYKOM IKEelyAKa, a TPUICHH
MOJKENTyI0UHOM skene30i. ChluyXHbI (epMeHT BhIpaOATHIBACTCS B JKENyAKE TeNeHKa JJis
cOpaXuBaHMS MOJIOKA.

IIpakTHuyeckas padora Ne 3
Bausinne Ha MUKPOOPraHu3Msbl (PAKTOPOB BHELIHEH Cpelbl

Leab NMpaKTHYECKOro 3aHATHS — U3YYHUTh BIMSHUE HA MUKPOOPraHU3MbBI ()aKTOPOB BHEIIHEH
cpensl

CyiecTBOBaHME MHUKPOOPraHU3MOB TECHO CBA3aHO C pAJOM BHEIIHUX M BHYTPEHHUX
YCIIOBUI, a MpOSBIIEHHE HUX KHU3HEAEATEIbHOCTH (Pa3MHOXKEHHE, CKOPOCTh pOCTa, PEaKIUH)



3aBUCAT OT 0coOeHHOCTEH 3THX yciaoBUi. OOBIMHO 3TH MHOTOYUCIIEHHBIE (PaKTOPBI PA3eNAloT Ha
¢du3nyeckre, XMMUYECKUE U OMOIOrMYECcKue.

®uznyeckne Gpakropbl. Cpenu BHENIHUX (AKTOPOB OHU UMEIOT caMo€ OOJbIIOEe 3HAUYEHUE.
K HuM oTHOcATCA cBer, TeMmmeparypa, JaBJ€HHE, JIyduCTash OJHEpPrus, >JIeKTPUUECTBO,
MEXaHUYECKOE BO3JEHCTBUE, BIAXKHOCTD U IpYTHE.

Temmneparypa. TemnepaTypHble  YCIOBUS  SBJSIOTCS  BaKHEWIIUM  (AKTOPOM,
00yClIaBIMBAIOLIMM CKOPOCTh Pa3MHOXKEHMsI M1 MHTEHCUBHOCTb TE€UEHUS XMMUYECKUX peakuui. B
MHUpPE MUKPOOPTraHW3MOB I'PAHUIIbI )KU3HU TOpa3fo LIMpPe, YeM Y BBICIIMX KHUBOTHBIX, PACTEHUN U
moxaei. OHU JexaT B 00JaCTU OT HECKOJBbKUX IpaaycoB Hike Hynsa 1o mioc 70-90°C. IToaromy
MUKpo(diopa pa3BHBaeTCsl B paiioHaX pe3KO OTIMYAIOIMIMXCSA KIMMAaTHYeCKUMH ycioBusMmu. Ilo
OTHOILEHUIO K TEMIepaType MHUKpPOOPraHU3Mbl JEISAT Ha TPU TPYIHIBL: MCUXPO(UIBI
(xomomom00uBEIE), Me30(MITBI (CPETHUE) H TEPMOQHITBI.

[Teuxpodunbl uau KpHO(UIBI UMEIOT TeMIepaTypHblii ontumyM okoino 10°C, muH. OKoJ0
0°C u =mwxke, makcumyM okojio 30°C. K atoil rpymie npuHamiexaT oOUTATeId CEBEPHBIX MOpPEH
(cBeTsmmecs: 6akTepuH, xkesezodakrepun). s ncuxpouiIoB XapakTepHO MEJIEHHOE pa3BUTHE U
HeOoJIbIIasi CKOpOCTh pocTa. Me3oduibl 00bIYHO HanboJee HIMPOKO PACHPOCTPAHEHHBIE I'PYIIIIBI,
umeroT ontuMyM okosio 30°C, munumyMm okxosio 0°C m makcumym no 42°C. Tepmodunsl —
TEIJIOMIOOUBBIE I'PYHIBl C ONTUMajdbHOW TemmepaTypoil pazsutus 50-70°C, munumyme 35°C u
MakcumMyMme Okoiio 75°C um BblIIE. ODTH MHUKPOOPraHU3MBI MOTYT DPa3BUBATBCA B TOPSIYHX
UCTOYHHMKAX, B BEPXHUX CJOAX IOYBBI JKAPKUX CTPaH, B CaMOpa30rpeBaIOIIUXCA CKOIJICHMSIX
HaBo3a, ceHa, 3epHa. Cpenu Me30(UIOB BCTPEUYAIOTCS TIPYNNbl TEPMOTOJIEPAHTHBIE, T.C.
Oe3pa3IMuHbIe K TEIUIy, KOTOpble MPHOIMKAITCS WIM K TepModuiaM WM K THcuXpoduiaaMm c
ontuMymoM pa3Butusa okojio 30°C u makcumymoMm 55-60°C. OOGHapyXe€HO, 4TO MPH XpaHEHUHU
IPOAYKTOB B XOJIOAWJIBHUKE IPU HU3KOH TeMmIepaType MHOTME MHUKpPOOPraHU3Mbl MOTYT
pPa3sMHOXAThCS NMPU HAIWYUM KUAKOW (a3sl B muTarenpbHoW cpene. [lpu 3TOM 3amMopo’keHHBIE
IPOAYKTHl TIECHEBEIOT M COJAEp)KaHUE OakTepuil B HHUX yBelU4MBaeTcsi. MHorue OakTepuu U
TUIeCHEBbIE TPHOBI CHOCOOHBI K Pa3MHOXKEHHIO M Tpu Temmeparype -5 :-8°C, HO CKOpOCTh
Pa3sMHOXEHUS UX B ITUX yCIOBUIX HEBENIUKA.

TemnepaTypa HU)KE€ MUHUMYyMa HE BCET/la BBI3bIBAET OTMHpPAaHHE MHKPOOOB, B HEKOTOPBIX
CllydasiX OHU COXPAHSIOT >KM3HECIIOCOOHOCTh Ja)ke BOJIM3U aOCOMIOTHOrO Hyss. Takoe COCTOsHUE
CKPBITON JKU3HM Ha3bIBAETCS aHAOMO30M, OHO M3BECTHO TAK)KE y BBICIIMX PACTEHUN U HACEKOMBIX.
YcroitunBocTh MHKpOOOB K HH3KOW TeMmIeparype BecbMa 3HauuTenbHa. Hampumep, cmops
Oakrepuit mpopacranu nocye 10-Tu yacoBoro mpeObIBaHMS B )KUIKOM BOJOPOJIE TIPH TEMIIEpaType
-252°C. Takyro k€ yCTOMYMBOCTb OOHApyKMBAalOT MHOTHE APOXIKU M IecHeBble rpulbl. Kak
IIPAaBUJIO, BEr€TaTUBHBIE KJIETKU OaKTepuil, ClOpbl IpOXKkKeH, KOHUAUU MJIECHEBBIX TPUOOB OBICTPO
norubarT npu temmneparype 60-80°C. OnmHako, copbl OaKTEepHUil OYEHb YCTOWYHUBBI K J1€H CTBHIO
BBICOKOM TEMIIepaTyphl, SBJSACH CaMbIMM YCTOHMUMBBIMU JKMBBIMH OOpa30BaHUSAMH Ha 3EMHOM
mrape. Criopsl OakTepuil BBIJEPKUBAIOT MHOINOYAacOBOE KHIISIUEHHWE M MOTUOaoT JIMIIb IPH
HarpeBaHuu 710 120-130°C, mpuyem BoO BJIaXKHOH Cpelie OHU NMOru0aroT 3HaUYUTENIBbHO ObICTpEE.

CBer u wuHble ¢QopMmbl JyuucToil JHepruu. ConHedHas paguanus I[PUHOCUT
yIbTpadrOoIeTOBbIE, TEIUIOBbIE U BUAMMbIE CBETOBbIE JTydu. [1J11 HEKOTOpBIX OakTepuil, Kak v AJis
36MHBIX PAaCTEHUH, COJIHEYHBIE JIyYd HEOOXOAUMBI [l NUTaHus U ku3HU. OJIHAKO Ha BCe ApYyrue
BU/Ibl MUKPOOPIraHU3MOB CBET OKa3bIBAET BPEJHOE BIMSHUE U MOAABIAET UX pa3BuTue. CoIHEUHBIN
cBeT o0Omagaer OakTepuuuAHbIM jelictBueM. [lamouku cubupckoil s3Bbl, THGO3HBIE U
TyOepKyJIe3HbIE OY€Hb YYBCTBUTEILHBI K ICHCTBUIO CBETA, OHU MOTru0aroT B jiydax 3a 10-15 MunyT.
CBer npoHHKaeT Ha 2-3 MM IIOYBBI, YeEM MYTHEE BOJAA, TEM OHa rps3Hee. B ocHoBe nelcTBHs
Jy4HUCTON SHEPruu Jexar (U3NUeCKue U XUMHUECKHE U3MEHEHUs, IPOUCXO/ISIIE B OpraHu3Max
WIN B OKpYXKalollel cpele, BCIEICTBUE UEr0 OHA CTAHOBUTCS HEIPUTOHOM ISl UX Pa3BUTHSL.

Y® nyun oueHb OAKTEPUIIMIHBI, OHU MPHBOMIAT K JEHATypaluu OENKOB KIETKH MHKpoOa,
yOMBaIOT Jake CHOphl MHUKPOOOB M MOITOMY HMX MCHOJB3YIOT ISl CTEPUIM3alUU BO3AyXa
noMeleHu, npeameToB. B mocnennee Bpems YO nyuyu NpUMEHSIOT JUIS CTEPUIIM3AllMM BOABI U



IUILEBBIX MPOAYKTOB. TemnsoBble HNK-1yun cBeroBoro cmekrpa cinabo JelCTBYIOT Ha
MHUKPOOPraHU3MbI U TOJIbKO HATPEBAIOT CPELY.

Buaaxknoctb. JXKu3HenesaTeapHOCTh MUKPOOPIaHU3MOB 3aBUCUT OT COAEP)KAHUS B CPEZie BOJIBI,
TaK KaK B Hell pacTBOpSIOTCS NMUTATeNIbHbIE BellecTBa. Tak, 1 pa3BUTUs OakTepuil HEOOXOAUMO
kaKk MUHUMYM 30% BOAbL, NpH BBICYIIMBAHUU CpPEbl MUKPOOPIaHU3MbI 00E3BOXKHBAIOTCS U
ruOHyT. BogHble rpu0bl pa3BUBAIOTCA MCKIIOUUTEIBHO B BOJIHOW cpene, Apyrue rpudbl TpeOyroT
BIaXHOCTH cyOcTpata 10 15%. Ilo moTpeOHOCTH B BOJE MHUKPOOPTaHHM3MBI JEIATCS Ha TpU
TPYyNIbL: TUIPOMUTHI — BIAroMt00UBbIe, Me30(UIIIBI —CPEIHNE U KCEPOPUTHI- CyXOIFOOUBEIE.

YKcyCHOKHCIIBIE OaKTEepUU MPU BBHICYIIMBAHUU MOTHOAIOT 32 HECKOJIBKO YacoB, a XOJEPHBIH
BUOPHOH NEPEHOCHT BBHICYLIMBaHUE B TeueHHE 2-X CYTOK, Majo4yka 4yyMbl — 8 CYTOK, Majoyka
opromHoro THda 70 mHei, a Tyoepkynesnas 10 90 gaell. OcoOOEHHO YCTOWYUBEI CIIOPHI HEKOTOPBIX
U3 HUX — MaJOYKU CHOMPCKOM 53BBI BBIAEPKUBAIOT 10 20 jeT. AHaJOrMYHON YyCTOMYMBOCTBIO
00Ja1at10T COPHI U KOHUAUHU TPHUOOB.

Xumnueckue ¢pakroppl. K xumuueckum ¢aktopam, BIMSIOIIUM HA >KU3HEAEATEIbHOCTb
MHUKPOOPTraHU3MOB, OTHOCSTCSI COCTAaB Cpe/lbl, KOHLEHTpAIUsl BEIIEeCTB, HAJIMYUE WM OTCYTCTBHE
uHruouropos, pH-cpensl. bakTepuuugHble BeliecTBa MM HMHIMOMTOPBI YIHETAlOT pa3BUTHE
MUKPOOPraHM3MOB WM yOUBalOT UX. K MHTHOUTOpaM OTHOCATCS COJIM TSXKENbIX METAJUIOB - PTYTH,
CBHHIIA, IWHKA. Takue BemecTBa, kKak Qenou, Gopmamu, SO, U Apyrue SBISIOTCS HHIHOUTOpaMH
OKHCJIMTENIbHBIX peaKui, JTAOUMX MUKPOOHBIM KJIETKaM SHEPIHIO.

Cpenn MHKpPOOOB paclpoOCTpaHEHO SIBJIEHHME HW3MEHUYMBOCTH M MPUCIOCOOIIEMOCTH K
BHEIIHUM ycJoBUSM. OHU MOT'YT JIETKO HPUBBIKATh K A0BUTHIM BeriecTBaM. OHaKO, HEKOTOphIE
BEILECTBA THIA COJEH TSDKEJIBIX METaJJIOB, OPraHMYECKUX BEIIECTB YIHETalOT MUKPOOBI, pa3BUBas
BBICOKO€ OCMOTHYECKOE J1aBiieHue. KHCIOThI 1 11e71049M KaK CUJIbHBIE OKUCIUTEIN TUAPOIU3YIOT U
paspyuIatoT 0enkoBbie coeuHeHuss. OHM MOTYT BCTYNaTh B PEAKIUIO C OEJIKOBBIMU COEIMHEHUSIMU
IPOTOIJIa3Mbl U OJABIATh X XUMUYECKYIO aKTUBHOCTb.

Konnenrpauusi BemectB. Ilpu yBenmuuenun % NUTATENBHBIX BELIECTB H3-3a BBICOKOTO
OCMOTHYECKOI'O JIaBJIEHUS KJIETKa YIHETAeTCsi — MPU 3TOM BOJA BBIXOAUT U3 KIETKU Hapyxy,
INPOUCXOAUT €€ O0E3BOXKHMBAHME, KOTOPOE HA3bIBAIOT IUIa3MOM30M. llnma3Mosm3 mpHUBOAMT K
ruben MuKpoOHOH kieTku. CymliecTBYIOT OCMO(UIIbHBIE OaKTEpHUH, KOTOpbIE MPEANOYUTAIOT
Cpelbl C BHICOKMM JaBJICHHEM, HalpuMep, Tauio(uibl, KOTOpbIe KUBYT B COJEHBIX o3epax. EcTh
MUKpPOOPraHU3MBbI, JKUBYIIME B MeJe, CHpOINax, MaToOKe U 3Ta CIOCOOHOCTh BBIpabOTaHA
IPUCIOCOOJIAEMOCTBIO K YCIOBUAM CyliecTBoBaHMs. CyIIeCTBYIOT U OCMOTOJIEPAHTHBIE BUJIBI, T.€.
0e3pa3IMyHbIe K OCMOTUYECKOMY JIaBJIEHHUIO.

Konuenrpauusi BogopoaHbix MOHOB Mau pH cpeabl sBisiercd OueHb CYLIECTBEHHBIM
XUMHUYECKUM (akTopoM. Kaxblii MHUKpPOOPraHW3M MOXKET pa3BUBAThCA M NPOSBIATH CBOIO
KM3HEIESITEIbHOCTh TONBKO Npu omnpeneneHHod BenuuuHe pH. Ilon BiausHueM n3Menenuit pH
CBOMCTBa MHKPOOPraHM3MOB MOTYT P€3KO M3MEHATHCSA, U OH HayHET BbIpaOaThIBaTh COBEPILIEHHO
JIpyrue XxuMudeckue BeniectBa. Hampumep, B KuCIOH cpene APOXKKHU BblpabaThIBalOT U3 caxapa
CIHPT, a B IIEJIOYHON cpefe — TIMULEPUH U YKCYCHBIH anpaerua. Kpome toro, MUKpoopraHU3Mbl
MoryT camu u3MeHsITh pH cpenbl, BeipaOaThiBasi onpeeieHHble NpoaykTel. Hanpumep, kuieunas
najoyka M napatudosHas, OaxTtepus pas3BuBaroTcs npu pH 4-4,5, oqHako, mpu yBeJIUYEHUU
KHCIIOTHOCTH A0 3-3,5 moru0arT 3a HECKOJbKO MHUHYT. ['yOUTEIpbHOE JCHCTBUE KHCIOTHI
OKa3bIBAIOT OOBIYHO HA THUJIOCTHBIE OAKTEPHUHU.

Hcnonb3oBanne ¢akTopoB BHellHel cpeabl. Bce nuineBbie MPOAYKTHI, KaK MbI YK€
TOBOPUJIH, SIBJISAIOTCS XOPOLIEH MUTATEIBbHOW Cpenod AJii MUKPOOPraHM3MOB U IMO3TOMY JIETKO
noaBepratorcs rnopye. Ho akTHBHOCTh pa3BUTHSI MUKPOOHOW Cpesibl MOXKHO PETYJIHUPOBATH U3MEHSSA
YCIIOBUS UX CYILLECTBOBaHUAO MPUOCTAHOBUTh UX Pa3BUTHE IyTEM BO3AECHCTBHS TEIJIOM, XOJIOAOM,
CYIIKOM, COJBIO, caxapoM, KUCIOTOW M T.II. HAIIPUMED, IPH CYILIKE KOHLEHTPAIUs PaCTBOPEHHBIX
BEIIECTB B  KJIETKE YBEIMYMBACTCI M  HApyIIAeTCsi OCMOTUYECKHH OOMEH  MEXIy
MUKpOOpraHu3MaMu M BHemHeil cpenoil. Caxapa nomkHO ObITh 10 73%, 4TOOBI HE pa3BUBAINCH
O0CMO(UIIbHBIE IPOMKKH U T.JI.



IIpakTnueckas padora Ne 4
CnuproBoe, MOJIOYHOKHCI0€e OpokeHUsi. XMMHU3M, BO30YIUTE TN

[eab MPAaKTHYECKOr0 3aHATHS — W3yYUTh MEXaHU3M CIHUPTOBOTO, MOJOYHOKHCIIOTO
OpOKECHHS.

BO3MOXXHOCTM MHMKpPOOPraHM3MOB K OCYHIECTBJIEHHIO OHMOXMMHYECKHMX pPEaKIHUi [0o4TH
6e3rpannyHbl. OHU CIIOCOOHBI CO3/1aBaTh OPraHMYECKUE BEIIECTBA U3 MPOCTHIX AIEMEHTOB — B 3TOM
HPOSIBISIETCSl MX CHUHTE3UPYIOLIash aKTUBHOCTb, MOTYT TaKXe paclIeIUiiTh CaMble CJIOXHBIE
COCIMHEHHMs] Ha TMpOCThle JJIEMEHThl W MuHepaidbHble comu. Camas BaxHas (QyHKUIUA
MHUKPOOPraHM3MOB — y4acCTHE MX B KPYrOBOPOTE BEILLIECTBA B MPUPOJAE U 3TO SIBISIETCS YCIOBHEM
CYLIECTBOBAHMS XKU3HU Ha 3eMII€.

K umcny BaxHeMmmMx OHOXMMHUYECKUX IPOLECCOB, BBI3BIBAEMBIX MHKpPOOaMH, OTHOCAT
OpoXxeHHe — CIHPTOBOE, MOJOYHOKHUCIIOE, YKCYCHOKMCIOE M Jp. bpokeHueM HasbIBaloT
pa3noXeHHe YrieBOJOB Ha MPOAYKTHI, KOTOpbIE Jajiee HE pa3naraloTcs 0e3 ydacTuss MOJIEKYI
KHCII0pO/a.

CnuproBoe OpoxeHHe. DHEPruIo JPOXKKH MOJIy4aroT pacilensis yriaeBojasl Ha cnupt u CO;
CrnuproBoe OpoXKe€HHE MPOTEKAET B aHA’POOHBIX MM OJM3KUX K HEMY YCIOBUAX. B mpucyrcreun
K€ KUCJIOPOJa JPOXKIKH BEIyT cedst Kak a’poObl M OKUCIIIOT yraeBoasl 10 CO2 u HyO. ITockonbky
ATOT MYTh OJHEPreThYecku Oojee BBITOJAEH, TO B a’pOOHBIX YCIOBUSAX JPOXIKH XOPOIIO
pa3MHOXAIOTCSI, YTO M HPUMEHSIOT IpPU MPOU3BOACTBE IEKAPCKUX JPOXIKEH, T.€. a’3pUpPYIOT
KyJbTypaJbHYIO Cpely BO3ayxoMmM. B o0miem Bujae OpoxeHHE BbIpakaeTcsi ypaBHeHHeM [ eii-
JIroccaka:

CgH1206 + 60, — 6CO, +6H-0O +Q

[Tpouiecc OpoxkeHUs 3aBUCUT OT BHEIIHUX yCI0BHM. ONTUMaIbHON AJI pa3BUTHS OpOXKEHUS
sBIsieTcsl KoHIeHTpanueil caxapa 10-15%; mpu 30-35% Opoxkenue moutu npekpamaercs. OObIHO
Opoxenue uaer B kucioit cpeae npu pH 4,0-4,5. Ilpu temmnepatype 20°C ckopocTh OpOKeHUS
ABysgeTCsl MakcuManbHOH, a npu 50°C nmpouecc octaHaBnuBaeTcs. [Ipn moHMKEHUM TeMIepaTypsl
OpoxeHue 3amenssiercsi, Ho ckpbiTo uaer aaxe npu 0°C. IIpu temnepatype 20-28°C OpoxkeHue
ObIBAaeT 6epxo06vlm, OHO TpOTEKaeT OypHO, OBICTpPO, oOpa3yercs MeHa, yriekuciablii ra3. Ilpu
temnepatype 5- 10°C nporekaeT nuzogoe OpoxkeHne — OHO MEJJICHHOE, APOXIKU OCElaloT Ha JTHO,
Tak OpoxuT NMHUBO. [{poXkKeBble KJIETKH B KAUYeCTBE MUTATEIIFHBIX BEIIECTB UCIOJIb3YIOT a30THCTHIE
BellecTBa cOpaxkuBaeMoil Macchl. [Ipu OposkeHHMH B LIENOYHOM Cpelle BMECTO 3TUJIOBOTO CIIUpTa
00pa3yroTcs MIULEPUH U alleTalbIer 1.

MosoyHOKHCI0€ OpokKeHHe IIMPOKO MPUMEHAIOT B IHILEBOW MPOMBILIIICHHOCTH.
MonoyHoKkHCIble OaKTepuu pas3iaraloT MOJIOUHBIM caxap JIaKTo3y ¢ 0Opa3oBaHHEM MOJOYHOU
KHCIIOTBI. DTOT HNPOLECC OTKPBIT U onucaH [lactepoM 1o ypaBHEHUIO:

CeH1206 — 2CH3CHOHCOOH + CO; +H; + no6ouyHbie IPOAYKTHI

bonbiioe 3HaueHre UMEIOT MOJIOYHOKUCIbIE OaKTepUU MpU MPUTOTOBJIEHUU P)KAHOI'O TECTa.
OOpa3zyrolrytocsi MOJOYHAs KHCJIOTa CIOCOOCTBYET pa3BUTHIO JPOXOKEH W  OJAHOBPEMEHHO
3aJiepKUBAET PAa3BUTHE BPEAHBIX OaKTepUil — MACISHOKHCIBIX, MPUAAIUX XJIeOy TATYy4ecTb
(MHTEpEeCHO, YTO prKaHas roJOBKa-3aKBacKa 3aKkBaluBaeTcs B TeueHue 30 qHei).

MOJIOYHYIO KHCJIOTY BBINYCKAIOT JUIsi KOHJMTEPCKOW, O€3aJIKOroJbHOM, TEKCTHIHLHOU
IPOMBILUIEHHOCTH, U1 MEIUIMHCKUX HYX . ChIpbeM JUIsl e IPOU3BOJCTBA CIYXaT ChIBOPOTKA,
Menacca, kpaxmai. [1yTe mpon3BoacTBa — OMOTEXHOJIOTHUYECKHH.

CMemanHoe MOJIOYHOKHCJI0€ M CNIHPTOBOe Opo:keHue. V3BecTHO 0OJBIIOE KOIMYECTBO
Pa3IUYHBIX MPOAYKTOB KOMOMHHPOBAHHOTO WJIM CMEILIaHHOTO OpOXKEeHUsl — MallyH, HorypT, aifpaH,
KaThIK, Keup U apyrue. MIX BKyCOBbIE U AMETUYECKUE CBOWCTBA M3MEHSIOTCS B 3aBUCHMOCTH OT
KayecTBa MOJOKa M OT MHKPOQIIOpPHL, a TaKKe OT peXHMa MNPUroToBiIeHHs. Mcmonp3yroT
crenyoomue Buabl: KerupHas manouka, anuaoduibHas najgoyka, 6oarapckas najaodka u ap.

JInmoHHOKHUcJI0e OpokeHUe. DTOT BHJA OpOKEHHS] B MPOMBIIUICHHOCTH MPUMEHSIOT IS
MOJTyYeHHs] JTMMOHHOM KHMCIIOTHI OMOTEXHOJOrM4eckuM myTeM. ChippeM ISl OpOXKEHUS CIIY>KUT



Menacca, Bo30yauTeneM Opoxkenus rpudsl Acnepruiyc Hurep. Mcnonb3yioT pacTBOp MeNaccsl ¢
cogepxkanueM caxapa 15%. Ilocie nobaBiieHuss HEOOXOAUMBIX AJI Pa3BUTHUS rpruda MUHEP AIbHBIX
BEIIECTB Mellaccy nomemaror cioeM 10-12 cM B OTKpBITBIE COCYABI M 3aCEBAIOT CIIOpaMH Tpuoda.
BripammBanue rpuba BenyT B kamepax npu temmepatype 30°C u xopomeit aspanuu. ['pud pacter
Ha I[IOBEPXHOCTH CpeAbl U BBIACNISIET JUMOHHYIO KUCIOTYy B Koaudectse 60-70% ot
M3pacXoJOBAaHHOrO caxapa. Uepe3 6-8 nHel cIuBaIOT pacTBOpP M3-MOJ IJICHKU Tpuba, U3 HEro
BBIJCJIAIOT JIMMOHHYIO KHCJIOTY, OYUIIAIOT U KPUCTAUIU3YIOT.

YkcycHokucaoe opo:xkenue. COXpaHWICS CTapUHHBIN CITOCOO MOMydYEHHUs yKCyca U3 BUHA,
HazbiBaeMblil OpJeaHckuM WM (PpaHIly3CKHMM: BHMHO, MOJKHUCIEHHOE YKCYCOM, OCTaBIsIOT Ha
BO3/yX€, IPX ATOM Ha €ro MOBEPXHOCTU pa3BUBAETCA MJICHKA U3 YKCYCHOKHUCIBIX OaKTepHil 1 BUHO
npeBpamiaercss B YKCYC. YKCYCHOKHCIBIE OaKTEepHH BBIPAIIMBAIOT HA TOBEPXHOCTU OYKOBBIX
CTPYXEK, 3aMOJIHIIOIMX JepeBsiHHbIe YaHbl. Cpeny, COASPKaIly0 3TUIJIOBBIM COUPT U YKCYCHYIO
KHCIIOTY, PABHOMEPHO CIMBAIOT B YaH, U3 KOTOPOr0 OHA CTEKAET MO HAMOIHSIOUIUM €r0 CTPYXKKaM
B HIDKHIOIO 4acTb. ['0TOBBIN yKCyc 00pa3zyeTcsl MpH MPOXOXKACHUU CyOCTpaTa depe3 CIIOM CTpyxkKeK
C YKCYCHOKHCIIBIMH OaKTEepPHUsIMU TP adpaliiu CPEbl.

IIpakTnueckasi padbora Ne 5
HNudexnyus ¥ MMMYHHUTET, BUPYJEHTHOCTb. Bo30yauTe/ M 1 CHMITOMBI MU IIEBBIX
HHEKIUH ¥ 0TPaBJIeHUH, MeTOAbI CAHUTAPHO-0aKTEePHOJIOTMYeCKOr0 KOHTPOJIS ChIPbS U
NpoayKToB nuTaHus. [IpurorosiieHue pacTBOPOB MOIOIIMX U Ae3MH(PUIUPYIOLIUX CPEeACTB.
ITpoBenenue canurapHoii 00padoTKu 000py10BaAHMS, HHBEHTAPA.

Llenb nmpakTHYecKOro 3aHATHSA — HU3yYUTh NPUUYMHBI BO3HUKHOBEHHS, BO30yauTeneit
MUIIEBbIX UH(EKIUI 1 oTpaBIeHUN

WNHdexknust — 3T0 B3aUMOAEHCTBHE NAaTOr€HHBIX MHUKPOOPTaHU3MOB C MAaKpOOPraHM3MaMH B
ONpPENIETICHHBIX YCJOBUSAX BHEHIHEH Cpelbl, B pe3ylbTaT€ KOTOPOrO MOXET BO3HUKHYTH
3a0osneBaHue. 3apakeHUE MATOr€HHBIMH MHKPOOPraHM3MaMU IHIIEBBIX MPOIAYKTOB MPUBOAMUT K
BO3HUKHOBEHHMIO Da3IUYHBIX HWHQEKIMOHHBIX Ooyie3Hed — OpromHoMy Tudy, mnapatudy,
TU3EHTEPUH, XOJIepe, cKapiaTuHe, Opylesiesy, Ty0epKye3y, CHOUPCKOil s3Be U JIp.

Paccmotpum cnenyromue noHsATHs: IaToreHHOCTh — 3TO COCOOHOCTH MHKPOOPTaHU3MOB
BBI3bIBATh ONpEIEIEHHOE 3abosneBaHue. [loHsATHE BHPYJEHTHOCTH O3HA4aeT CTENEHb HX
00JIE3HETBOPHOIO JIeHcTBUA. VICKyCCTBEHHOE NOHM)KEHHE BUPYJIEHTHOCTH IPUMEHSIOT IyTeM
BBEICHUS BaKUMH. TOKCHIeHHOCTh - CIOCOOHOCTH MATOr€HHBIX MHUKPOOOB BBIAEIATH SJOBUTHIE
BEILECTBA TOKCHUHBI (3K30 M 9HJI0) MOMNAJAoLIMe B KPOBb WM JUM(Y U MOpaKalolie BHYTPEHHHE
OpraHbl U OTPaBJISIONINE OPraHU3M.

B numeBple mpoAYyKTHl MATOr€HHbIE MHUKPOOPraHU3MBbl MONAJAIOT BO3AYLIHBIM, BOJHBIM
nyTeM, yepe3 OOJIbHBIX JIIOJEH U JKUBOTHBIX, YEPE3 HACEKOMBIX M I'pbI3YHOB. B 3aBHCcHMOCTH OT
CTENEeHU 00CEMEHEHHOCTH NPOAYKTA, BU1a BO3OYAUTENS U JIp. YEJIOBEK HCIBITHIBAET HEAOMOIaHUE
pPa3MMYHONM CTeMeHu TsoKecTH. PasznuualoT MHKYOAallMOHHBIM mepuox 3a0ojeBaHus, KOIAa
IPOUCXOAUT HAKOIJICHHE TOKCUHOB M camy Oose3Hb. [luineBble MHGEKIUU BO3HUKAIOT IPU
HQJIMYUU B MPOAYKTE JKUBBIX KIETOK MUKPOOPraHU3MOB, BbIpaOaTHIBAIOIIUX STIOBUTHIC BEILECTBA
JIBYX BUJIOB: IK30TOKCHHBI (OT JKMBBIX KJETOK U OHM ONACHEE) U 3HAOTOKCHUHBI (OT MEPTBBIX
KJIETOK). DK30TOKCHHBI JIETKO MEPEXOST B MPOAYKT, 00JIaAar0T Crienu(UIHOCThIO AEHCTBUSA, HO
paspymarTcs npu HarpeBaHuu 10 70-80°C. DHAOTOKCHHBI OCBOOOKIAIOTCS TTOCIE THOSTH KIICTKH,
He crenuuuHbl U BBI3BIBAIOT OOIee OTpaBJEHUE, OHU BEChbMa TEPMOCTOWKH, BBIIEPKUBAIOT
HarpeBanue 10 100°C u BaIIIIE.

Maxkpoopranu3M HMeEET 3allUTHHIE CHJIbI Ha3blBA€Mble MMMYHHUTETOM, UTO I€JaeT €ro
HEBOCIIPUMMYUBBIM K BO3AeHCTBHIO BO3OyauTenel wuHpexkuuid. HMMmyHuTeT pasnuyaior
BPOX/ICHHBIN (HACIEACTBEHHBI) U MNPHOOPETEHHBIH. BpoXkIeHHBI HUMMYHUTET OOYCIIOBJIECH
3alUTHOM (YHKIMEW psia TKaHell opraHu3Ma — KOXH, CIH3UCTBIX TIOKPOBOB, CIIIOHBI,



KEMyNOYHOro coka. OmgHuM u3 3(PQPEeKTHBHBIX CPEACTB OOpbOBI C MATOrEHHBIMH MHUKPOOAMH
ABJIIETCS 3alMTHAs ACSITEIbHOCTh HEKOTOPBIX KJIETOK OpraHuM3Ma — 3THU CBOWMCTBA HCCIEOBaHBI
WM. MeuyHUKOBBIM, OKAa3aBUIMM, YTO HEBOCIIPUUMYHBOCTh OPraHn3Ma K MH(QEKIUU 00yClIOBIeHa
JeSITENIbHOCTBIO  KJIETOK-(harouTOB-TIOKUpaTesiel MUKpoOoB. Ponb mokupareneil BBIIOJHSIOT
Oerbie KPOBSHBIE TEIbIA KPOBU-IEHKOIMTHI. 3alIUTy OPraHU3My AAOT U KUJIKOCTHU -TIIa3Ma KPOBH,
B KOTOpOW BBIPAOATHIBAIOTCS CHEIUANBHBIE KJICTKU-aHTHTENa. AHTUTENA BHIPAOATHIBAIOTCS TaKKe
KJIETKaMH CeNIe3eHKH, TMM(aTHUECKHX JKele3, KOCTHOTO MO3Ta U JIp.

[Tpro6peTeHHbII UMMYHHUTET BO3HUKAET 1OCie 00JIE3HU WM TPUBUBKH.

MecTo BHeapeHHs] MUKPOOOB B OpraHu3M OOJBHOTO HA3bIBAIOT «BXOJHBIMH BOPOTaMM»
uHpexknuu. CTonOHAYHAs MajovyKa, HampuMep, MOonajaeT B paHbl, €e MonajgaHue B poT He ONacHO.
Bo30ynuTens TU3EHTEpUU OMACEH MpH IMOMAaJaHUUd B POT, a CTAQUIOKOKKA MOTYT MPOHUKATH B
OpraHu3M OTOBCIONY.

MumeBble unpexknun. K mumeBsiM WHOEKIHUSIM OTHOCATCS 3a00JIEBaHUS, MPH KOTOPBIX
MUIIEBON MPOIYKT ABISETCS MepelaTYNKOM MaTOreHHBIX MUKPOOOB, KOTOpBIE MOMAIH B HETO U3
BOJIbl, [IOYBBI, BO31yXa, C PYK, IPEAMETOB, OT HACEKOMBIX U I'PBI3YHOB.

[TumeBsle uHbekuUn — 3apa3Hble 0ose3HH. MHQEKIMOHHBIM mpolecc MOXKET MpOoTeKaTh
OypHO, KOpPOTKO. MOXeT MacCuBHO JIHUTHCSI TomgamMu. (OcCoOEHHO Jierko OOJIe3Hb MOopakaeT
OpraHu3M IpU HAJIWYUHU OJIArONpPUSTHBIX (PAKTOPOB K BOCHPUHMMYHUBOCTU — 3TO HEIOCTATOYHOE
NUTaHUE, NEPEeOoXJIaXIAeHUEe, Ype3MepHble (u3MuecKHe WM ICUXWYECKUEe Harpys3ku, BO3pacT U
coruanbHble  (QakTophl. I[IOCKOJIBKY OCHOBHBIM MECTOM JIOKaJH3alMd MHUKpPOOOB SIBIISETCS
KUIIEYHUK, HX WHAY€ HA3bIBAIOT KUIIEYHBIMU HHPEKIUAMHU. VICTOUHHKaMHU MATOreHHBIX OaKTepuid
SBIISIIOTCS YEJIOBEK, JKMBOTHBIC, BBIACISIONIME BO BHEIIHIOW cpeny (Qekaand, Momajaronme Ha
MIOYBY, 3aTEM B BOAY.

KuznecriocoOHOCTh BO30OyAUTENEH KUIIEYHBIX UHPEKUUN pa3audHa: BO30yIUTENb OPIOLIHOrO
Tuda, HaIpuMep, BbIIEPKUBAET B MOPOKEHOM OT 4MecsleB /10 2-X JIET; B MOJIOKE 5 MECsIEB, B
xnebe KUBET 10 2-X CYTOK. Bo3OyauTens AU3EHTEpUU KHUBET B calaTe 6 CyTOK, B orypuax 17
CYTOK, B srojiax 10 6 cytok. HekoTopbie BUABI BIAEPKUBAIOT 3aMOPAKUBAHUE 10 6 MECSIIEB.

baktepun poma Shigella Bei3biBatoT Au3eHTEpHIO, BEChMa YCTOHYMBHI K (haKTOpaM BHEIIIHEH
cpeapl. OTO S3BEHHOE BOCHAJIEHHUE CIM3MCTONM OOOJOYKM TOJICTBIX KHIIOK. bakTtepum poaa
bpyuenna BbI3bIBaIOT 3a00J€BaHUE OpylIeNnie3, XapaKTepHOe MBIIIEYHBIMU M CYCTaBHBIMH OOJISIMHU,
OHM HE YCTOMUYMBBI K HarpeBaHuIO, MOITOMY JOCTaTOYHAs TemyoBas o0paboTka NpPOAYKTa
MPUBOJAUT K UX HMHAKTUBAIMU. bakTepuu poja akTHHOMHIIETHI BBI3BIBAIOT TYOEpKYJIie3, YCTOWUNBBI
K KWIs4eHuio. baktepum poma OGammiunioc BBI3BIBAIOT CHOMPCKYIO s13BYy. Bupyc XxomepHoro
BUOpPHOHA BBI3BIBAET XOJIEPY, IEPEAACTCS OBITOBBIM IIYTEM, BOAHBIM U BO3YILIHBIM.

IInmeBble oTpaBjieHHsA. SITOBUTOM NHUIA MOXET CTAaTh IO NPUYMHE IONAJAHMUS B HeEe
TSKENBIX METAJIOB, TOKCUYHBIX BEIECTB, HEKOTOPbIE IPOIAYKTHI SJOBUTHI [0 CBOEH NpUpOJE.
W3BecTHbl J1Ba BHJA MHIIEBBIX OTPABJICHUI: MHUILEBbIE HHTOKCUKALlMU M  IHILEBHIE
TOKCHUKOMH(EKIUH.

3aboneBaHue OOTYJM3M BO3HUKAET INpU YHNOTPEOJIEHUH IMHUIIM COJEpKallell TOKCHH
oorymunyca (Clostridium botulinum). Dto ciopoobpa3syroinue najgoukoBuIHbIE OakTepun. CTporue
aHa’poObl, onTUMYM UX pa3Butus 25-30°C. Poct ux 3aaepKuBaeTcsi COJbI0 B KOHIIGHTpAIUU 6-
10%, oHU OY€Hb TEPMOCTOUKH, CIIOPHI BBIIEPKUBAIOT 6-THU yacoBoe Kumsuenue u 10-15 munyt npu
120°C. Sn caMblii CHJIBHBIH M3 BCEX H3BECTHBIX MHUKpOOHBIX. Ilomangas B OpraHu3M d4elOBeEKa,
MOpa)kaeT LEHTPAJIbHYI0 HEPBHYIO CHCTEMY (XapaKTepHble MPU3HAKHU I'0JIOBHAs 00Jb, IBOECHHE B
rya3ax, napajud JpixaHus). B OonbmmmMHCTBE ciydaeB OOTYJIM3M CBSI3aH C YHOTpeOJieHuEM
KOHCEpBOB, K0JIOAC, COJICHOW M KOMYEHOH pbIObI, MPUYEM YacTO MUIIEBbIE MPOAYKTHl HE UMEIOT
BUUMBIX MIPU3HAKOB NOpYH (TIIIOCKOKHM CIIast mopya), MHoraa 6omoax.

CrajpuiokokkoBass uHTOKcHkanmsi. Cpenn Oakrepuid jgaHHoro poxa Haubomee
pacnipocTpaHeH 3osoTHCThI craduinokokk Staphylococcus aureus, ana’po6. PasBuBasice B
MUIIEBBIX MPOAYKTaX, BbIIEISET IHTEPOTOKCHH, ICHCTBYIOIIMH Ha KHUIIEYHUK YEJIOBEKa, OH
TepMocTaOuieH (BbIAepkKUBaeT 2 4yaca KumnsueHus). Kak mpaBuiio, BCTpeyaeTcsi B MOJIOYHBIX,
MSICHBIX MTPOAYKTaX, pbIOHBIX KOHCEPBaX, KOHAUTEPCKUX U3AEIUAX ¢ KpeMoM. [Ipu 3ToM mpoayKTh



BUJMMBIX HPU3HAKOB mHopuu He uMeroT. CTaduiaokokkoBas HHGEKIHMs MOXKET IepeaBaTbes
JMIIAMM, CTPAJAIOLIMMH T'HOMHUYKOBBIMU IOPAXKEHUSIMU KOKHM, HOCUTENISIMU €r0 B HOCOIJIOTKE,
yepes MOJIOKO.

I'pubxoBasi mHTOKCcUKauusA. Cpeau HUX Hauboliee olacHa CENTUYEeCcKasi aHTMHA, CBSI3aHHAas
C ynoTpeOJeHHEM 3epHa MEepe3UMOBABIIEro B Ioisie. Bo30yaurensiMu OTpaBieHUs CIyXKaT TPUOBI
dby3apuym, BbIIEpKUBapIIue Ttemmepatypy Bbimeukn 250-300°C. Ilpusnakamu 3a0oeBaHUS
SBISIETCS pe3Kasi 00JIb BO PTY U MUIIEBO/IE.

IMumeBbie TokcukonHpekun. Madekum Takoro poja mpoTeKaroT 0OBIYHO B BHJIE OCTPHIX
HKEITyIOYHO-KUIIIEUHBIX 3a00JIeBaHUH, TOX0KHUX Ha OTPaBJIEHUE NPH YIOTPeOICHUH MPOIYKTOB,
cofiepKaIrXx O0NbII0e KOJUYECTBO KUBBIX MUKPOOOB. AKTUBHOE Pa3MHOXEHIE MUKPOOOB B MUIIIE
IIPOMCXOUT IIPU HAPYLICHUH yCIOBUI XpaHEHHs U CAHUTAPHBIX TPEOOBAHUM.

TokcukonH(peknuu napatudo3HOro xapakrepa BbI3bIBalOTCS OakTepusmu poxa Salmonella —
st0 napatudsl A u b. Pa3Butre 3TX MUKpPOOOB TOPMO3UT COJIb B KoJnuecTBe 6-8%, Temneparypa
ux rubemu 75°C, aHa’poObl. B oTHOIIEHMM cajMOHeINIe3a OnacHbl MsCO, pblida, siflla, MOJIOKO,
3apaKCHHBIH MPOJYKT HE MMEET BUIUMBIX NPU3HAKOB NMOpYU. TOKCHKOMH(EKLUU MOTYT OBITH
BbI3BaHbI TAKXKE YCIIOBHO-TIATOr€HHBIMU MUKPOOPraHU3MaMu posia Proteus u KuIieqHoi naaouxoi.
OtpaBneHue mpoTekaeT aHaJIOrnyHo mnapatudy. OcoOeHHO oOmacHbl cajaThl, 3aKyCKH, CTYAHH,
pbIOHBIE OO/la, €ciaM HapylIeHbl CPOKM HX XpaHeHus. YacTo NpPOUCXOAUT U BTOPHUUHOE
o0ceMeHeHHe MTPOJYKTOB — Uepe3 PyKU WM U3 XOJIOAUIbHHUKA Ha CTOJI M OOPATHO.

IIpakTuyeckas padora Ne 6
N3yvyenne 3HaYeHUs MUIIEBBIX BELIECTB /IS OPraHM3Ma YeJI0BeKa; He00X0AMMBIX
CYTOYHBIX HOPM 4YeJIOBEKA B MUTATEIbHBIX BEIIECTBAX; 00MeHa BEIIeCTB B OPraHu3Me;
pacxoaa dHeprum; GPU3NOJIOrH4ecKOro 3HA4eHHsI MHIIEBbIX BEIECTB.

Leap NpakTH4YeCcKOro 3aHATHUS - 3HAUYCHUE MMUIIEBHIX BEIIECTB JUIsl OpraHU3Ma YeloBeKa;
HEOOXOAMMBIE CYTOYHBIX HOPMBI YEIOBEKa B MUTATEIbHBIX BEIIECTBAX, OOMEH BEIIECTB B
OpraHu3Me, pacxoj] SHEPruu

dopMHpoBaHUE HAYYHBIX MTPEICTABICHUN O MUTAaHUU U POJIU MUIIEBHIX BEIIECTB B MP OIlECCaX
KU3HEAEITENbHOCTH Hauanoch Juillb B cepeauHe XIX B. CyTh mepBodl HaydyHOW NapagurMbl
MUTAaHUSA CBOJMJIACH K HEOOXOAMMOCTH OOeCleyeHUs: OpraHu3Ma MUTATEIbHBIMH BEIIECTBAMH,
KOTOpbIE TPEOYIOTCS I €r0 HOPMAIbHOTO (PYHKIIMOHUPOBAHUS U OCBOOOXKIEHUSI OT 0aJUIaCTHBIX
KOMMOHEHTOB. Tak Oblia chopmymupoBaHa TeOpu sl cO0aJlaHCUPOBAHHOTO MUTAHUSA,B
OCHOBE KOTOpOH JIeXKaT TPU TJIABHBIX MOJIOKEHUS.

1. IIpu uneanbHOM NUTAHUU IPUTOK BELIECTB TOYHO COOTBETCTBYET UX MOTEPE.

2. IIpuTOK NUTATENbHBIX BEIIECTB 00ECIEUNBAETCS ITyTEM pa3pylLIEHHs MUILEBBIX CTPYKTYp U
UCIOJIb30BaHUS OPraHU3MOM 00Pa30BABIIMXCS OPraHUYECKUX U HEOPTraHUYECKUX BEILECTB.

3. DHepreTuvyecKkue 3aTpaThl OpraHMW3Ma JODKHBI ObITh COalaHCHPOBAHBI C MOCTYIUICHHEM
SHEPrUu.

dopmyna cOanmaHcupoBaHHOro muTaHus 1mo A. A. ITokpoBckoMy mpencTaBiseT coOoit
TaOMUIly, BKIIOYAIONIYI0 T[E€pPEeYeHb MHIIEBBIX KOMIIOHEHTOB C TMOTPEOHOCTAMH B HHUX B
COOTBETCTBHUHM C (PU3HOJIOTMUYECKUMU OCOOEHHOCTSIMU OpPraHu3Ma.

Hcxonst u3 Qopmynsl cOallaHCUPOBAHHOTO MHUTAHMS, MOJHOLEHHBI pPallMOH JIOJDKEH
cofiepKaTh MUTATEIbHbIE BEIIECTBA MATH KIaCCOB:

e UCTOYHHKH SHEPTUU - OCJIKH, KUPBI, YIIIEBOAbI; He3aMEHUMbIE aMUHOKH CIIOTHI;

e BUTAMMHBI; HE3aMEHUMBIE KU PHBIE KM CJIOThI; HEOPTraHUYECKUE IIEMEHTHI.

Bona, xorss u He sBIseTCS MUTATENbHBIM BEIIECTBOM B NPSIMOM CMBICIIE CJIOBA, TaKXKe
HEOOXOAMMa 4YeJIOBEKY IJIsi BOCHPOHM3BEIEHHS MOTEeph B PAa3JIMUYHBIX Mpolleccax, HalpUMep IpH
JBIXaHUH, TOTOOT/EIECHUH.



B ocHoBe TeopuM aneKBAaTHOTO MNUTAaHHUSA JSKAT YEThIpE MNPUHIMITHAIBLHBIX
MOJIOKEHUS:

e IMIIIa YCBaWMBAETCsl KaK IOTJIOLIAIOIIMM €€ OpPraHu3MOM, TaK U HaceNsIOLUMH ero
OaKkTepUsIMH;

e IPUTOK HYTPUEHTOB B OpraHM3Me OOECIeYMBAETCS 3a CUET M3BJICUEHHUS MX U3 MHUIIU U B
pe3ybTaTe JesSTeNbHOCTH OaKTepUil, CHHTE3UPYIOLINX JOMOJIHUTEIbHBIC MTUTATEIbHBIC BEIIECTBA;

e HOpMAJIbHOE MHTaHWE OOYyCIIOBIMBAETCS HE OJHUM, a HECKOJIbKUMHU MOTOKAMH
MATATEBHBIX U PETYJIATOPHBIX BEIIECTB;

e (DU3MOJIOTUYECKH BaKHBIMM KOMIIOHEHTAMHU IHIIM SIBJIAIOTCS OajulacTHBIE BEIIECTBA,
MOJIyYMBIIME Ha3BAHUE "TIMIIEBbIE BOJOKHA".

Ilon TepmMuHOM "muIIEeBbIE BOJIOKHA" OOBEAMHSIIOT HENEpeBapUBaeMble IOJIHMCAXapUlBbl,
BKJIIOUAIOUINE IIEJUIF0JIO3Y, MEKTHHBl U COEJUHEHUs TMOIM(EHOIBHOW NPUPOABI - JIUTHUHBIL.
[emm010361 U TEMUIEIUTIONO03bI ABJISIFOTCS MPAKTUYECKH HEPAaCTBOPUMBIMU KOMITOHEHTAMHU, TOT]a
KaK IMEeKTUHOBBIE BEIIECTBA U JIUTHUHBI OTHOCATCS K PACTBOPUMBIM ITOJTHUMEPAM.

DT KOMITOHEHTHI, COCTABIIAIOIINE CTPYKTYPHYIO OCHOBY KIJIETOUHBIX CTEHOK M 00O0JOYeK
IUIO/IOB, MPH TEXHOJOTMYECKOil MepepadoTKe pacTUTENHHOI'O ChIPhS B MUIIEBbIE MPOAYKTHI B
OCHOBHOM Macce yaaisitorcs. [IpumepamMu MOTyT SIBJISITBCSL TEXHOJIOTHS TepepaboTKH 3epHa B MYKY,
nuMoBaHUe pHca, OTXKUM COKa U3 IUIOJOB, pa3iMyHbIE MPOLECCHl 3KCTPAKIMU. DTO MPUBEIO B
UTOT€ K 3HAYUTEILHOMY COKPAIIEHUIO WX COACPXKAHUSA B TPATULIUOHHOM pPAIMOHE MUTAHUS H, KaK
CIIEZICTBUE, OTPUIIATENHFHO CKa3aJI0Ch Ha 3/10POBbE HACEICHUS.

B ocHOBY paloHaabHOrO MUTAHUS BKJIIOYAIOT TAKXKE PEXHUM MUTAHUS, MOAPA3yMEBaIOIIUI
COOJIIOJICHHE OMPEACIEHHOr0 BPEMEHHW W 4YHClA MPHEMOB IMHUIIM, a TaKXKe paloHAIBLHOTO
pacripeaesneHus MUY IpU KaXJI0M ee Ipueme.

IlepBblii NPpUHLHMII PANMOHAJIBLHOIO NHUTaHus. [IMma mIg yenoBedyeckoro opraHusma,
IpEeXJie BCEro, SIBJSIETCS MCTOYHUKOM 3Hepruu. I[Ipu ee mpeBpallleHUsX - OKUCIEHUU M pacraje
CIIOKHBIX BEIIECTB Ha OoJiee MPOCThIE MPOUCXOAUT BhIIEICHUE SHEPTUH, HEOOXOAMMON OpraHu3My
B MPOIIECCaX KUZHEAEATEIIbHOCTH. DHEPIHIO BHIPAXKAIOT B KMJIOKAJTIOPUAX (KKaJ) MM KHIIOJKOYIISIX
(xIx); 1 xkxan coorBerctByeT 4,18 k/[K. POIb OCHOBHBIX HMCTOYHMKOB SHEPrUU MPUHAIIEKHUT
MaKpOHYTpUEHTaM - OeiKaM, KupaM U yriaeBoaam. [lons sHepruu, KoTopast MOXKeT BhICBOOOIUTHCS
U3 MaKpOHYTPHUEHTOB B XOJ€ OHOJIOTHYECKOTO OKHCICHHS, XapaKTepU3yeT SHEpreTHUeCKYIo
[EHHOCTh (KaJIOPUHHOCTh) MPOAYKTa. 1 KKajd COOTBETCTBYET KOJIMYECTBY TEIUIOBOM SHEpruu,
HeoOxonumon Juist HarpeBanus 1,0 kr Boasl Ha 1°C. DHepreTudeckas lEHHOCTD SIBISIETCS OJTHUM U3
OCHOBHBIX CBOMCTB IIMILIEBOI'0 MIPOJYKTA, ONPEAEIIAIOIUX €r0 MUIIEBYIO IEHHOCTb.

[IumeBass MEHHOCTH MPOAYKTA - COBOKYITHOCTh CBOMCTB HMUIIEBOTO MPOAYKTA, MPU
HAJIMYUU KOTOPBIX YIOBJIETBOPSIIOTCS (PU3MOJIOTMYECKHE MOTPEOHOCTH UYesoBEeKa B HEOOXOTUMBIX
BEIIECTBAX M HSHEPruu. DHEPrus, KOTOpOoWd 0O0ecrneurnBaeTcs OpPraHu3M IpH MOTPeOJIEHUU H
YCBOGHHUU NHUTATENbHBIX BEIIECTB, PACXOAYyeTcs Ha OCYIIECTBICHHE TpeX TIJaBHBIX (YHKIIHA,
CBSI3aHHBIX C JKHU3HENEATEIbHOCThIO oOpranusma. K HHUM OTHOCATCS OCHOBHOM OOMEH,
nepeBapuBaHue MU, MBIIIIEYHAS IEITEIBHOCTb.

DHeprusi, HeoOXoIWMasi YEJOBEKY JJii O0eCHeYeHUsT OCHOBHOTO OOMEHa, 3aBUCHT OT
BO3pacTra, Moja, BHEIIHUX YCJIOBUU W T.nm. CuuTaroT, 4To 3a | yac 4enoBeK CpeqHero Bo3pacTta
pacxoayet 1 kkanm Ha 1 Kr Maccel Tena. Y geteit aTot pacxon B 1,3- 1,5 paza Boimie. s My>KUnHbBI
B Bo3pacte 30 Jyier mpu cpeaHeM Bece 65 Kr (yCIOBHO NMPHUHAT 3a CTAHJAPT) OH cocTaBisier 1570
KKaJ1, 171t skeHumHbl (30 net, 55 kr) - 1120 kkan.

Haubonpmmii pacxos s3Hepruu TpeOyeTcs i nepeBapuBaHus OSITKOBOM MUIIN, HAUMEHBIIH i
- 1S TIepeBapuBaHus yrieBoAoB. CUUTaeTcsl, UTO MPU ONTUMATIBLHOM KOJUYECTBE MOTPEOIIIEeMbIX
BEUIECTB B YCIOBUSX CMEIIAHHOTO TMHUTAaHUS YBEJIWYEHHE OCHOBHOTO OOMEHa 3a cyeT
cnenu@uueckoro JMHAMHUYECKOrO0 JICHCTBUS TMHINM cocTaBiaseT B cpenHem 10-15%, uto
cootBeTcTBYyeT 140-160 KKan B CyTKH.

MpllieyHasi AesITeNbHOCT, ONpeaenseMas aKTUBHOCTBbIO 00pas3a JKU3HU YelloBeKa, Tpedyer
pa3nUYHON SHEPruu, KOTOpas 3aBUCUT OT BUOA (U3NYECKOM aKTMBHOCTH U MPSIMO CBsA3aHA C
XapakTepoM padoThI.



Tabmuna 1. DuepreTtmueckue 3aTpaThl ueloBeka (B KKaj/uac) MOpHU pa3HBIX BHIAX
JeSITETbHOCTH

Pa6ora Ha numynieil MalmHKe 20-40
Cups: 9yTeHue BCIyX, pa3sroBop, MUCbMO 20
CrosHue 20-30
Xonanba 130-200
Bocxoxnenue Ha ropy 200-960
PaGoTa nomamHss 87-174
Crupka Oenbsi ToMallHss 130
Pa6ora:

TEKCTHUIIBIIIAKA 150-200
Kamenmmuka 300-330
Cronsipa 137-176
XHUMHUKa 170-250
[TnaBanue 200-700
ber 500-930
E3na Ha Benmocurmene 180-300

B cpennem Ha MbIICUHYIO JeATelbHOCTh TpeOyeTcs exemnneBHOo 1000- 2500 kkam. Pacxox
SHEPrUU MPH Pa3IMYHbIX BUJIaX HATPY3KH, BKJIIOYas OCHOBHOM OOMEH, MpeCcTaBJIeH B Ta0JI. 2.

Tabmuma 2. Pacxoa sHEpruu Npu pa3IMYHbIX BUIaX HATPY3KH (B KKaJI)

Bun nesrensHocTH OHepro3aTpartsl
B MUH/] KT Macchl Tena B yac/uen/Bec 70 kr

ber co ckopocThio 8 KM/4 0,1357 570
['pebns 0,1100 462
E3na na aBTomaluie cuas 0,0267 112
E3na Ha nomaau BepxoMm, MOXOIHBIM MapIeM 0,0619 260
E3na na Benocumnene co ckopocteio 13-21 km/a 0,1285 540
Konanue pBa 0,1157 486
Karanue Ha KOHBKax 0,1071 450
JIBDKHBINA CIIOPT 0,2086 876
[lepenBrxeHme Mo MepeceueHHON MECTHOCTH 0,0343 144
MBpIThe MOCy bl 0,0281 118
HaneBanue 00yBu 1 O€X1bI 0,0264 111
OTaBIX CTOS 0,0229 96

OTaeIX cuad 0,0183 77

OTapIX aeKa 0,0402 169
ITogMmeranue noia 0,1190 500
IInaBanue 0,0290 122
[lenue 0,0236 99

[Ipuem nuimum cuas 0,0333 140



B 3aBucumoctu ot TpeOyemoii 3Hepruu Bce TPyAOCIOCOOHOE MY»KCKO€ HACEIEHHUE Pa3/IeJIeHO
Ha maTh rpymni. dusnueckas akTUBHOCTb, KOTOpasi oleHuBaercs ko3dduiuentom 2,4, xacaercs,
KaK [PaBUJIO, TOJIBKO MYKUYUH (KEHCKOE HACEJICHUE Ha YEThIPE IPYIIIIbI).

Wrak, s obecriedeHns: HOpMAJIbHON JKU3HEACSITEIbHOCTH YelIOBEKa HEOOXOAMMO CO3[aHHe
YCIOBUH OTHOCUTEIBHOTO PAaBHOBECHS MEKIYy OSHEprueid, KOTOpYyI0 YEJIOBEK pacxoayer, U
SHEpruei, KOTOPYIo OH MOJyYaeT ¢ nMuuiel. B ciiyuae monoxxurensHoro 6amaHca SHEPruu, KOTOPBIH
OyZleT coXpaHSAThCS B TEUEHHE OINpPENEJICHHOIO Iepuoja BpPEeMEHM, HM30BITOK 3Hepruu Oyner
aKKyMYyJIMpOBaTbCA B BUJE KUpa B )KMUPOBOM TKaHH, YTO B KOHEYHOM HTOr€ MOXKET MPUBECTU K
M30BITOYHOM Macce Tena, a 3aTeM - K OXHpeHHI0. PacyeTsl Mmoka3bIBaIOT, YTO MPHU JJIUTEIHHOM
€KETHEBHOM NPEBBIILIEHUN KAJIOPUIHOCTU MHUILM HaJ Hepro3arparamu oprannsma Ha 300 kkadm, T.
€. JIeCATOM JOJM CYTOUYHOM DSHEPreTMUECKOH IOTPEOHOCTH, HAKOIUIEHHE PE3EPBHOIO KHUpa
yBenuuuBaeTcs Ha 15-30 T B 1eHb, YTO B rO/1 COCTaBUT OKOJO 5,4- 10,8 kr.

BTopoii NpMHIUN PALIMOHAJBLHOI0 NMUTAHUSA - JOJDKHO OBITh 0OECIEYEeHO Y OBJIETBOPEHUE
norpedHocT opranu3ma B bXVY, He3aMeHUMBIXaMUHOKHUCIIOTaX, HE3aMEHUMBbIX BBICHIMX JKUPHBIX
KUCJIOTaX, BUTAMMHAX, MUHEPAJIbHBIX BEIECTBAX.

VYrineBonsl SABIAIOTCA HauOosiee paclpOCTPAaHEHHBIMHU NHUTATEIbHBIMU BEIIECTBAMU: IIPU
OKHCIIEHUU YTJIEBOAOB oOOpa3zyercss OocHOBHas 4acTh sHepruu. KosdduumeHnt sHeprermueckoi
HeHHocTH - 4 kkan/r. Camu 1o cebe yrjieBoJbl HE SIBJISIOTCS HE3aMEHHMBIMU HYTPUEHTaMH B
cocTaBe IuIy yenoseka. OHaKO MPOLYKThI, OoraTble yrieBoJamMu, 60jee JOCTYIHBI U JAELIEBbI 10
CPaBHEHMIO C IPOAYKTAMH, COACpP)KALIMMU OOJbIIOE KOJIWYECTBO OEIKOB U JKUPOB, MOITOMY
MMEHHO OHU COCTABJISIIOT OCHOBHYIO YacThb IPOJYKTOB MUTaHUs B OonbIIMHCTBE cTpaH. CyTouHas
noTpeOHOCTh OpraHn3Ma yesoBeka B yrieogax coctasiser 400-500 r, yto coorBercTByeT 53-58%
KaJIOPUIHOCTH AHEBHOro pauuoHa. [Ipu 3ToM, Ha 700 caxapa JOJDKHO MpUXOAUThes Bcero 10-
20%, 1. €. 50-100 1.

JKupsbl - IpOIyKThI >)KUBOTHOTO U PACTUTEJILHOTO MPOUCXOXKAEHUS. OHU SBJIAIOTCS OJHUM U3
OCHOBHBIX HCTOYHUKOB OJHepruu (maroT 9 kkai/r). Macma pacTHTENBHOTO TPOMCXOXKIECHUS
ABJIIIOTCSA TAKXKE€ MCTOUHUKOM HE3aMEHMMBIX JKUPHBIX KHUCIOT. B oTiaMune OT yIyieBOAOB, >KUPHI
3aJIepKUBAIOTCS U IIEPEBAPUBAIOTCS B JKENy/IKe OOBIYHO ME/IJIEHHEE, B CBSI3U C UEM OHU JIy4Yllle, YeM
YIJIEBOJbI, CIIOCOOCTBYIOT HachileHHio. CyTouHas MOTPeOHOCTh OpraHu3Ma B JKHUPax COCTaBISET
60-80 r, uto cootBercTBYeT 30-35% OT 00MIEH SHEPreTHYECKOl IeHHOCTH parmona. OTKJIOHEHUE B
TEUEHUE JUINTEIBHOIO BPEMEHHM COZAEpXKaHMsS JKUPOB B JHEBHOM pALMOHE OT ONTHUMAJbHOIO
(0COOEHHO HACBIIIEHHBIX XUPOB YXUBOTHOI'O IPOUCXOXKAEHUS) CHOCOOCTBYET PAa3BUTHUIO TaKHX
3a005eBaHUl, KaK aTEPOCKIIEPO3 U HIlleMUuuecKkas 00JIe3Hb CepALla, O)KUPEHHE.

benku, mocrynaromue ¢ nuilei, BHIIOIHAIOT TPU OCHOBHBIE (DYHKIIMHM:

- OHM SBJIIIOTCSI MCTOUHUKOM & HE3aMEHUMbIX M 12 3aMEHMMBIX aMHUHOKHCIIOT, KOTOpbIE
UCIIOJIb3YIOTCSI B KaU€CTBE CTPOUTENIBHBIX OJI0OKOB B X0/1€ OMOCHHTE3a Oeslka He TOJIBKO Y JeTei, HO
Uy B3pOCIBIX, 00€CIIedrBasi MOCTOSTHHOE BO30OHOBIIEHUE OCIIKOB U X KPyTrooOopoT;

- AMMHOKHCIIOTHI CIIY)KaT MPEeAIIeCTBEHHUKAaMU TOPMOHOB, NOP(OUPUHOB M MHOTMX APYIHX
OMOMOJIEKYT;

- OKMHCJICHHE YIJIEPOAHOr0 CKEJIeTa aMHUHOKUCIOT BHOCUT XOTSI M HEOOJbIIOH, HO BasKHBIN
BKJIaJl B ©KEJHEBHBIH OOLIMHA pacxXoi SHEPruH, XOTs, B IMPUHIUIE, HCIOIb30BaHUE OEJIKOB B
Ka4yecTBE SHEPreTMYEecKOro Marepuana sBJseTcs Ul OpraHu3Ma IpOLECCOM MAalOBBITOAHBIM,
MOCKOJIbKY O€NIKU MpPEeCTaBIAI0T co00il Hambosee NepUIUTHOE M LEHHOE IUIIEBOE BEILECTBO, a
KpOME TOro, MX OKHCJIECHHIO C BBIJEICHUEM OHHEPruM CONYTCTBYET OOpa30oBaHHE HEKOTOPBIX
TOKCHYECKHX JIUIA opranu3Ma BemiecTB. CyTouHast moTpeObHOCTh B Oenkax 85-90 r.

CaMbIMM TIOJHOLIEHHBIMHU SIBJIIIOTCS O€JKHM KMBOTHOI'O INPOMCXOXKIEHUS, IOCKOJIbKY OHH
cojiep)KaT He3aMEHHMbIE aMUHOKHCIIOTHI B KOJIMYECTBE, IPUOIIDKAIONIEM UX K HIeaTbHOMY OeNKYy,
T.e. O€NKy, aMHHOKHCIOTHBII COCTaB KOTOPOTO OTpa)kaeT HEOOXOAUMOE COOTHOIICHHE
aMUHOKHCIIOT JJI1 OpraHu3Ma 4YeyioBeKa. J[Js HOpMaJbHOIO MUTAHMS KOJIHMYECTBO HE3aMEHHUMBIX
AMUHOKHCIIOT JIOJDKHO COCTaBisITh 36-40%, uTto obOecrmedymBaeTcss NMPH COOTHOIIEHUH OEIKOB
pPacCTUTENBHBIX K dKUBOTHBIM, paBHOM 45 : 55 %.



ButaMuHbl SBISIOTCS HE3aMEHUMBIMU KOMIIOHEHTAMHU CHenU(pUUecKuX Ko(hepMEeHTOB HIU
(EepMEHTOB, YYacTBYIOLIMX B METa0OJU3ME U JPYyruX CHEUAIN3UPOBAHHBIX peakuusx. OHu
ABJISIIOTCS OPraHUYECKMMHU BEIECTBAMH, €KEJHEBHAas MOTPEOHOCTh B KOTOPBIX HE IPEBBILIAET
HECKOJIbKUX MWUIMTPAaMMOB M Jak€ MHUKpOrpaMMoB. B cooTBercTBUM ¢ NOCIEIHUMU
pexoMmenganusamMu BO3, oHa JODKHA YOOBJIETBOPATHCS, MPEKIE BCEro, 3a CYET MOTpeOIeHHs
HATYpaJIbHBIX MPOAYKTOB.

Heoprannueckue BemecTBa 1 MEKPOAJIEMEHTBI HEOOXOIUMBI J1JI1 HOPMaJILHOTO TUTaHus. X
MOXKHO pa3feluTh Ha JBE TPYIIbI: a) MakKpOdJIEMEHThl, TO €CTh Te, KOTOpble TpedylTcs B
rPaMMOBBIX KoJMuecTBax (kaibuuil, Qochop, MarHuii); 6) MHKPOdIIEMEHTHI, MOTPEOHOCTH B
KOTOPBIX HE MPEBBIIAET MUJUIMTPAMMOB MJIM Jla)ke€ MHUKPOTPaMMOB (Ke€e30, HoJ, IMHK, MeAb U
npyrue). Heopranndeckue BemiecTBa BBINOJHAIOT —pasznuuHble  (QyHKIuu. OHH  SBIAIOTCS
CTPYKTYpPHBIMH KOMIIOHEHTaMH KOCTed u 3y0oB3 ONTHMalbHOE COOTHOILIEHHE OCHOBHBIX
MaKpOdJIEMEHTOB - KalbIus, pochopa u MarHus - JOJDKHO coctaBmath 1 : 1,3:0,5.

TpeTuii NpUHIMI PAMOHAJBHOTO NUTAHUS

e PEryJsipHOCTb MUTAHUs, APOOHOCTh MUTAHUS B TEUEHUE CYTOK, KOTOpas JOJKHA COCTaBIIATh
He MeHee 3-4 pa3 B JIeHb;

e PAIIMOHANILHBIN TTO00P MPOIYKTOB MIPH KAXIOM IPUEME;

e OIITUMAJIBHOE pacHpe/lelIeHUe MUY B TEUEHUE AHS.

PerynspHocts nuTaHus cBsi3aHa ¢ COOJIIOJCHMEM BpEMEHM IpHeMa MWLM, IpU KOTOPOM Yy
yenmoBeka QopMmupyeTcs peduieKC BbACNEHUS MUINEBAPUTENLHOTO COKa, 4YTO obOecrnedynBaer
HOpMaJIbHOE MHILEBAPEHHE W yCBOEGHWE MUIIM. PannoHanbHOE pacmpeneseHHe MUIIM B TeueHHE
IHS (ApOOHOCTh MHUTAHHUA) MO KOJMYECTBY MOTPEOIsIEeMOM MUIIM U €€ DHEPreTUYECKON IEHHOCTH
o0ecrieurBaeT PaBHOMEPHYIO HAarpy3Ky Ha MHILEBAPUTENLHBIA ammapaT U CO3JaeT YCIOBHS JJis
CBOEBPEMEHHOI'0 00€eCIeYeHHsI OpraHu3Ma HeoOXOAUMON IHEPruei U MUTaTENbHBIMU BELIECTBAMH.

[IponykThl, conepkalie O€IKH KUBOTHOTO MPOUCXOXKACHUS, pallMOHaIbHEE MOTPEOIATh B
MIEPBOM TOJIOBHHE JHS, @ MOJOYHYIO M PACTHUTENhHYIO MHILY - BO BTOpoi. B moboMm ciydae, npu
COCTaBJICHHH MEHIO HEOOXOIMMO 00eCeuuTh pa3Hooopasue OO/ ¢ YIeTOM CE30HHBIX MPOAYKTOB
(3es1eHu, CBEXKUX OBOIMICH U PPYKTOB).

OnTuMansHOE pacnpesiesieHne MUILM B TedeHue THS AuddepeHupyeTcss B 3aBUCUMOCTH OT
BO3pacTa, XxapakTepa (U3N4YECKOW aKTMBHOCTH, pacrnopsiaka aHs. Jng moael cpeaHero Bo3pacta
Haubosee paldOHANIbHBIM MPUHATO YEThIPEXpPa30Boe MUTAHKE, I MOKUIIBIX JIIOJIEH - MATHPAa30BOe
C NpPOMEXYTKaMM MeX1y npuemMamu B 4-5 4. MeHee palMOHalIbHBIM SBISETCA TPEXPa30BOE
NUTaHWe, TpU KOTOPOM YBEIMYUBAETCA O0BEM MOTpeOJsieMON TMUIMM W Harpy3ka Ha
MUIIEBAPUTEILHBIN amlapar.

OdunmanpHas CTaTUCTHKA CBUAETEIHCTBYET O TEHICHIMU K YBEJIMYEHHIO YHCIa TPUEMOB
UM B TE€UEHHUE THSA. DTH TEHIEHIIMH OCOOEHHO SPKO IMPOSBISIIOTCS B Pa3BUTHIX CTpaHaX MU
00yCIIOBJIEHBI HM3MEHEHUSIMH o0pa3a »KU3HH COBPEMEHHOro ueyioBeKa. PasHooOpasHbIi U
cOallaHCUpPOBAHHBIN pAIlMOH HE CcO37JaeT MpoOjeM B OTHONIEHWHM O€30MaCHOCTH THTAHMS,
CBSI3aHHBIX, TIJAaBHBIM 00pa3oM, C ONPEIENEHHbIM Je(UIUTOM WIN H30BITKOM OTIEIbHBIX
[UTATEIbHBIX BEIIECTB WM X KOMOMHAIIHA.

CerofHss TPONOKUTENFHOE HEMPaBUIbHOE TMHTAHHE paccMaTpUBaeTcs Kak (akTop
MOBBIIICHUS pPUCKa HamOoJee THUIMHWYHBIX [JI HaIllel IUBHUIM3aluu 3a00leBaHUN B3pOCIOTO
HaceneHus. K aTim 60me3HsIM, BOSHUKHOBEHHE M Pa3BUTHE KOTOPHIX CBSI3BIBAIOT C HEMPABHIBHBIM
MUTaHUEM, OTHOCSITCSL:

e pakoBble 3a0oJieBaHUS (paK >KEIyJOYHO-KUIIEYHOrO0 TpakTa W MOJIOYHOM IKele3bl),
aJTMMEHTapHbIMH (PaKTOpPaMU PUCKa KOTOPBIX SIBJISIOTCS MOBBIIIEHHOE NOTPEOICHNE JKUPOB U COJIH,
a TaKXke IMPHCYTCTBHE B TPOAYKTaX KaHIEPOTEHHBIX J00ABOK (HUTPATOB, HUTPO3AMHHOB,
OEH30IMUPEHOB U 1IP.);

e CEpACUYHO-COCYTUCTBIC 3a00JIeBaHMUs, KOTOPHIE CBS3BIBAIOT C MOBBIIIEHHBIM COJICPKaHUEM
XOJIECTepUHA B KPOBU;

e HapyIlIeHHEe (QYHKIMHA KeIyT0YHO-KUIIEYHOTO TpakKTa, OOYCJIOBIEHHOE OTKJIOHEHHMSIMH B
GYHKIMSIX KUIIEYHON MUKPOGIIOPHI, HU3KUM COJIEp)KaHUEM B IPOAYKTAX MUILEBBIX BOJIOKOH;



e OCTEOIOPO3bl - U3MEHEHUE COCTaBa KOCTEH B MPEKJIOHHOM BO3pacTe, CBA3aHHOE C MOTepeit
KaJIbIIHS;

MeponpusiTus 10 MOHUTOPUHTY MUTAHUS Pa3IMUHbIX TPy HaceaeHus: Poccuu mokasbIBaoT,
YTO B HACTOSIIEE BpeMs OCHOBHBIMU HApPYIIEHUSMU IHILEBOTO CTaTyca MO MaKpPOHYTPHUEHTaM
SBIISIIOTCA: M30BITOYHOE MOTPEOIEHNE )KUBOTHBIX KUPOB; AEPHUIIUT MOIMHEHACHIIIEHHBIX KHUPHBIX
KHUCJIOT; Ae(HUIUT MOTHOIEHHBIX (3KUBOTHBIX) OEJIKOB.

C noBbIIICHUEM YPOBHS KHM3HHM SHEPTe€THUECKUE 3aTPaThl, a CJIEA0BATEIbHO, U TOTPEOHOCTD B
OCHOBHBIX MAaKpONMTATEJIbHBIX BELIECTBAX JOJDKHBI CHUXaTbcs. Hapsagy ¢ OonesHsmu,
00yCIIOBJICHHBIMH JMCOATaHCOM OCHOBHBIX MHUTATEIbHBIX BEIIECTB, JaKE€ B Pa3BUTHIX CTpaHax
EBporibl moka coxpaHstoTcsi 00JIE3HH HEAOCTATOYHOCTH, O0YCIIOBICHHBIE AEPUITUTOM B TPOTYKTAX
MUTAHWS HEKOTOPBIX MUKPOHYTpHEHTOB. K nx unciy otHocsTcA:

e 1epUINT OONBIITMHCTBA BATAMUHOB, B TOM YHCIIE TPOBUTAMHHA A --KapoTHHA;

e 1eUIIUT MUHEPABHBIX BEIECTB - KAJIBIUS U XKele3a;

e 1eUIUT MUKPOITIEMEHTOB - MO, PTOpa, celleHa, [IMHKA;

e 1e(DUIIUT MUIIEBHIX BOJIOKOH.

K yncny npuemoB noanep:xkanusi HEOOXOAUMOTO YPOBHS NOTPEOJICHUSI MUKPOHYTPHEHTOB
OTHOCSTCS:

e o0oramieHue  HyTpUEHTaMHM  TPAJAUIMOHHBIX  MPOAYKTOB  NHUTaHUS  (HampuMep,
BUTAMUHM3AIUA);

e ToTpeOJIeHNE ¢ MHIEH MYJIFTUBUTAMUHHBIX U BUTAMUHHO -MHUHEPATbHBIX KOMITJIEKCOB.

I[To mocnemnum pexkomenpanusiMm BO3 B 0O0bYHBIX ycnoBUSX HaubOonee shdexkTuBHA
CTpaTerus NEpPBHYHOM MPOQPUIAKTUKH, CBS3aHHOM C YBEIWYCHHEM NOTPEONEHHS MHUIIEBBIX
UCTOYHUKOB MHUKPOHYTPUEHTOB - oOBOmIIed MU (PYKTOB - Ha (oHE MOBBILIEHUS (HPU3NYECKOM
AKTUBHOCTH.

KoHTpoJibHBIE BONIPOCHI

1. Kak nonpa3iensitoT OCHOBHbIE BELIECTBA, BXOSAIIUE B COCTaB MUIIEBBIX MPOTYKTOB?

2. OnuimuTe OCHOBHBIE 3TAIbl MUIIEBAPEHHUS.

3. JlaiiTe XapaKTepUCTUKY OCHOBHBIX (U3MUECKUX W XUMHUYECKUX H3MECHECHHUM MHUIIM Ha
pa3HBIX ATalax MUIIEeBapPEHUS.

4. Kakue opraHsl MHUIIEBAPUTEIBHOrO alapaTa BbACNSIOT MUIleBapuTeNbHble coku? KakoB
COCTaB MOCJIEAHUX?

5. ChopmynupyiiTe IpaBUIIO COOTBETCTBUS, IIPUBEIUTE IPUMEPHI, UIUTIOCTPUPYIOLIHUE ErO.

6. Pacckaxkxute 0 MexaHU3ME BCaChIBaHUS TUTATEIbHBIX BEILIECTB.

7. CocTaBbTE KpaTKYIO CXeMy MeTa00JIM3Ma OCHOBHBIX TUTATENLHBIX BELIECTB.

8. CchopmynupyiiTe OCHOBHBIE IPUHIIMIIBI PAIMOHATILHOTO MU TAHUSI.

9. Kak ¢hopMHUpyIOTCSI OCHOBHBIE SHEPro3aTpaThl?

10. IlpoxomMMeHTHpYHTE TOHATHE "00JI€3Hb HUBUIM3ALUN "

IIpakTuuyeckas padora Ne 7
N3y4yenne 3HepreTnyecKoil U NUIEBOH HEHHOCTH Pa3JIMYHbIX POJAYKTOB NUTAHUS,
YCBOSIEMOCTH MU LM, BIUAKOIIMX HA Hee (AaKTOPOB, HOPM U NIPUHUMIIOB PALMOHAJIBHOTO
c0AJIAaHCHPOBAHHOIO MUTAHUA JJIS PA3JIMYHBIX IPYII HaceJeHUs

Heap NPakTHYECKOr0 3aHATHUA - M3YYCHUE DSHEPreTUYEeCKOM W TUIIEBOM IIEHHOCTH
pa3IMYHBIX NPOAYKTOB NHUTAHUSA, PEKUMA INUTAHMS, YCBOSIEMOCTH IHIIH, BIMSIOIMIMX Ha Hee
(bakTopoB H T.1I.

B nounstue PCKHUMaA MMUTAHUA BXOJAT: KPATHOCTD IpHEMa IMUIIH, UHTCPBAJI MCKAY IIPUCMAMU,
pacipeacsICHUC KaﬂopHﬁHOCTH palroHa 110 IMpueMamM, NMOoCTOAHCTBO BO BpEMCHU IIpUCMa,
BpPEM: Ha IPUEM U ITOCIICAOBATCIBHOCTD ITpUCMa 6J'IIO)I.



®u3Hnonoruuecku 000CHOBAHHBIM CUMTaeTcs 4-X KpaTHBIN NpUEM IMUILM, IPU 3TOM MHTEPBAI
MEeXIy IpuemMamMu He Oonee 5 wyacoB. Pacnpenenenue KajdopuMHOCTH MO NpUEMaM MOXKET
OCYIIECTBIATHCSA MO 2-M BapuaHTaM. [lepBblif BapuaHT BKJIIOYaeT 2 3aBTpaka, 00€l U YXKHH.
Kanopuiinocts nepsoro 3aBrpaka — 20 %, Broporo — 15 %, obena — 45 %, yxuna — 20 % wunm
KaJIOPHUIHOCTH TIEPBOTo 3aBTpaka 25 %, BToporo — 15 %, obexa — 35 %, yxuna — 25 %. Bropoit
BapHaHT BKIIIOYAET 3aBTpaK, o0ex, MOJAHUK U ykuH. KanopuitHocTs 3aBTpaka 25 %, obega — 45
%, momauka — 10 %, y:xuna — 20 %.

BaxHoe 3HaueHHe UMeeT MOCTOSIHCTBO BO BpeMeHu npuema numiy. [1pu stom BeipabaThiBae TCS
YCIOBHBIH pediiekCc Ha Bpems, 4YTO oOecleunBaeT BHIPAOOTKY MHINEBAPUTEIBLHBIX COKOB KO
BpeMEHHU IpreMa nuiu. Bpems, 3aTpaunBaemMoe Ha IpUEM MHILH, 3aBUCUT OT o0bema nuiy. OHo
TPaTUTCS HA MPUEM M W3MEJIbYEHHWE NUIIM U €€ NPONUTHIBAHUE MUIIEBAPUTEIbHBIMU COKaMH.
Bpewms Ha 3aBTpak - 30-40 MmunyT, 06en - 40-60 MunHyT, yxuH - 20-30 MUHYT.

[TocnenoBarenbHOCT TMpHeMa OMION BIMSET HA BBIPAOOTKY TNHIEBAPUTENBHBIX COKOB.
HaunHaTh npyeM NUIM HYKHO ¢ BO30YXIAIOLIMX MUIIEBAPUTEIBHBIE JKeJIe3bl — OCTPhIE 3aKYCKH,
cajaThbl, @ HE CO CIIal0CTel, KOTOpbIE TOPMO3ST BbIIEICHUE MUILEBAPUTENBHBIX COKOB. 3aBeplIaTh
ey HeoOXOIMMO MPHUEMOM CIAAKUX OJFOA JUIS MOJYYeHUs YAOBOJILCTBHS U yJIOBJIETBOPEHHS OT
IMPUHATON ITHIIN.

[IpaBWiIbHBIA pPEXUM IMUTAHUS CIIOCOOCTBYET 3(PPEKTUBHOCTU pabOThl, NUIIEBAPUTEILHON
CHCTEMbI, 00€CIIEUNBAET YCBOCHHUE MUIIEBOIO PAllMOHA, IPEAYIPEXKAAET 3a00I€BaHUS KEITYI0UHO-
KUIIEYHOTO TPaKTa, PEryjIupyeT OOMEHHbIE NPOLECChl, CBOEBPEMEHHO IIOCTABISAsA B OPraHHU3M
HEOOXOIUMYIO SHEPIUI0 U MUTATEIbHbIE BEIECTBA.

Pe>xuM muTaHUSA 3aBHCHUT OT BO3pacTa, pekuMa padOThl, COCTOSHHUS 3/10pPOBbSI YEIOBEKA, a
TaKXKE HAJIWYUS M30BITOYHOTO Beca MJIM CKJIOHHOCTH K mojHoTe. KpaTHocTh mpueMa MNUIIH
YBEJIMYUBACTCS y AETEH, JIUI MOXKUIIOr0 BO3PACTa, JIUIL] C U30BITOYHBIM BECOM HJIM CKIOHHOCTBIO K
nojgHote U OonbHBIX. B jkapkoM KiumaTe NpeaycMaTpUBAIOTCS HauOOJbIIME KaJTOPUHHOCTH
YTPEHHUX U BEUEPHUX IIPUEMOB MUY U HAUMEHbIIAsl KaJIOPUIHOCTD B )KapKOE BpeMs JHsL.

OcHoBoOH (pU3HOIOrNYECKOro HOPMUPOBAHUS MUTAHUS SIBJISETCS TIOKPBITHE (DPU3NOTOTHUECKUX
NOTpeOHOCTEH OpraHu3Ma YeloBEeKa B SHEPrMM M IMUTATENbHBIX BellecTBax. Du3Honoruyeckue
NOTPeOHOCTH 3aBUCAT OT MHTEHCHMBHOCTH TpPYyJAa, BO3pacTa, Ioja, 0co00ro (pU3MOJIOrHYEeCcKOro
COCTOSIHMSI M KJIMMAaTUYeCKUX ycloBuid. Bee 3Tu pakTopsl BIUSAIOT HA 0OMEH BEIECTB B OpraHU3Me
u (GyHKIUM OpraHoB U cucTeM. @Dusnoioruyeckue MOTPeOHOCTH OpraHu3Ma 3aBUCIT OT
KJIMMaTHYeCKUX ycinoBuil. B paitonax CeBepa yBemuuuBaeTcsi ocHOBHOW oOmeH Ha 10-15 %, a
CIIEZIOBATENFHO Ha 3Ty BEIMYMHY YBEJIMYHMBAETCS M MOTPEOHOCTh OpraHm3Ma B dHepruu. [lns
HaceseHus: CeBepa peKOMEHAYETCS U3MEHUTh KaJIOPHIHbBIE KBOTHI: 0esKoB - 15 %, xupoB - 35 %,
yrieBonoB - 50 %. B jxapkoM kinmaTe oCHOBHOI oOMeH cHibkaercs Ha 5-10 %, Ha 3Ty BeIMUUHY
CIIeyeT CHUXXATh M KaJOpUMHOCTh panuoHa. IIpm stom Ha 5 % ymeHbIIaeTcs KBOTa JKUPOB U
yBEJIMUNBAETCSA KBOTA YTJIEBOOB.

AJITOPUTM pacyeTa U ONEHKU KOJIHYEeCTBEHHOTO M KAaYeCTBEHHOTO

COCTaBa MUIIEBOT0 PALIHOHA
1.IIpon3BoguM pacueT KayecTBa M KOJMYECTBA CYTOYHOro (hakthyeckoro pamnuoHa nutaHus. C
ATOM IENBI0 COCTaBISIEM MEHIO-PACKIIAZKY U TaOJIUIly COAEPKAHUSI OCHOBHBIX MHUIIEBBIX BEIIECTB B
CyTOYHOM paIlMOHE I10 IpueMaM: 3aBTpak, obenm, yxuH (cMm. Tabiuma 3). Ilo Tabimnam
XHMHYECKOTO COCTaBa M JHEPreTUYCCKOW I[EHHOCTH IIHMIIEBBIX BEIISCTB  OMPEIEIACTCS
SHEPreTUYecKas EeHHOCTh 3aBTpaKa, 00e/1a, y)KWHA U B I[EJIOM CyTOYHOTO parioHa ((pakTHIecKoro)
MTUTAHWS

Tabmuna 3.-Pacuet cyToyHOro panroHa NTUTaHHS CTYJIEHTKH 19 JeT u ero YHeproieHHOCTH

HanmenoBanue nponyktoB | Macca XUMHUYECKHI COCTaB OHepreTuyeckas

MPOAYKTA, LEHHOCTb, KKaJl
r OenKu | )KUpBI | YTJIEBOABI




HanmenoBanue nponyktos | Macca XVUMHYECKHI COCTaB OHepreTudeckas
MIPOJIYKTA, IIEHHOCTb, KKaJ
r OenKu | )KUpBI | YIJIEBOABI
3aBTpak:
Kallla OBCsiHas 100 10,0 3,0 62 250
Macio CJIMBOYHOE 25 20 150
4ail ¢ caxapoM 10 7 40
Bcero 135 10,0 23 69 440
Oo6en:
MSICO JKapeHoe (OTOMBHAs) 80 12,0 10 90
CIIMBOYHOE MACJIO 25 20 150
KapTodenn 100 1,3 30 120
XJ1e0 pKaHOM 100 50 1 45 200
10JI0KO 100 0,2 10 45
Bcero 405 18,5 31 85 605
VYXKuH:
pbI0a xapeHast 200 12,0 12,0 110
Macio 30 17 170
KapTodennb 200 2,6 60 240
SAUL0 20 1,8 2 25
XJIeO prKaHoM 200 10,0 2 98 420
Bcero 650 26,4 32 130 965
Hroro 3a cyTku 1190 54,9 85 284 2010

OuneHka NOJMHOUNEHHOCTH nHMTAaHMA. KajopuiHOCTP palMOHA  CONOCTABIIETCA  C
WH/IWBHUIYATbHBIMA CYTOYHBIMH SHEProTpaTaAMH, PAaCCUUTAHHBIMH XPOHOMETPAKHO-TAOIMIHBIM
METOZ0M Ha IpeaplayieM 3anatuu. Onpenensercs AePUIUT UIH U30BITOK KaJOPUHHOCTH pallioOHa
C pacderoM IpoueHTa pacxoxkaeHus. CopepxaHue OEIKOB, KUPOB, YIJIEBOAOB CPABHUBAETCS C
ONpENCICHHBIMM ~ Ha  TPEAbIIYIIEM 3aHATHM BEJIMYMHAMH UM OLIGHUBACTCs  IMOKpBITHE
(bU3NOIIOTNYeCcKOl MOTPEOHOCTH OpraHM3Ma C OMpelelIeHHEeM HEAOCTaTKa WM H30bITKa OENKOB,
KHUPOB, yriaeBojoB. CojnepikaHne MUHEPAJIbHBIX COJIEH U BUTAMHUHOB COMNOCTABJISIETCS C HOPMAaMHU
MUTAHUS HaCEIeHUS.

Onenka c0a1aHCHPOBAHHOCTH PallOHA:

* PACCUMTBIBAETCS COOTHOLIEHHE OENIKOB, )KUPOB, YIJIEBOJOB U MUHEpaibHBIX coiel Ca : P,
Ca : Mg B CyTOUHOM pallMOHE U CPAaBHUBAETCA C (PU3UOJIOr O-TUTHEHNYECKMMU TPEOOBAaHUAMU;



e ompeaensercs yIeJbHbII Bec OETKOB W KHPOB JKUBOTHOTO W  PACTUTEIHHOTO
MIPOM CXOK/ICHHUS, OIIEHUBAETCS ITyTEM COIOCTaBJICHUS C TPEO OBAHUSIMH PAIlMOHATIBHOTO U TAHMS;

e PpACCUHMTBIBAIOTCS KaJOPUHHBIE KBOTHI OEIKOB, >KUPOB, YIJIEBOJOB C YYE€TOM CYyTOUYHBIX
SHEPro3aTpaT v COACPKAHUS UX B PAIMOHE MTUTAHHMS.

Kanopuiinas kBota 0€1KOB = Koau4ecTBO 0eIKO0B X 4 X 100: KaoOpHitHOCTh paIKoHa.

Kanopuiinas KBOTa >KMPOB = KOJIMUECTBO >KMPOB X 9 X 100: KaJIOpuitHOCTh paloHa.

Kanopuiinas kBoTa yrieBoioB = KOJIMUECTBO yrieBoaoB X 4 x 100: kanopuiiHOCTh pallioHa.

'uruennueckasi oneHKa KaJOpPUUHOCTH CYTOYHOI'O palliOHa Ha MPUMEpPE CTYIEHTKU 19 jer
naHa B Tabnuue 4.

Tabsmna 4 - OneHka afeKBaTHOCTU MUTAHMs 110 SHEPTe€TUUECKOM IIEHHOCTH CyTOYHOI'0 pallioHa

IMoka3zarean ®dakTHyeckue 3HaYeHuss | HopmaTuBHbIe 3HAYEeHUSA
CyTOuHBII pacxof SHEPruu, KKa 2210,1 2000
CyTouHOE MOCTYIIEHHE SHEPruu, KKaJl 2010 2000
benkn, T 54,9 61
XKupsr, T 85 67
VYraeBonpl, T 284 269
3aBTpak, % 219 25
Oben, % 30,1 45
Voxun, % 48 30

BbiBoabl: y cTyneHTKH 19 ner umeercst 3HepreTudeckasl HeJocTaTouHocTh (aucbananc) B 200
KKaJl B CYyTOYHOM palnoHe (paKTHIECKOro MUTaHUA C epepacipeelieHieM OCHOBHOTO KOJIMYECTBA
nun Ha yxkuH 48 %. CucreMaTHYecKuid SHePreTUIEeCKH OTPUIATENbHBINA ArcOananc GopMHupyeT
MOHIKEHHBI CTaTyC NHUTAaHMS, CHOCOOCTBYET CHIDKEHHIO aJalTallMOHHBIX BO3MOXKHOCTEH
OpraHu3mMa, HapyUICHHIO COCTOSIHUS 3I0OPOBBSI.

DHepreTuyeckasi IIEHHOCTh CyTOYHOI'O palllioHa y CTYJEHTKU obecliedeHa 3a cueT OOonbliero
noTpebiieHus XUpoB - 85 T npu HopMe 67 T U yrieBoAoB - 284 r npu HopMme 269 r. OTmeuaercs
Takke OEJIKOBas HEIOCTaTOYHOCTh B CYTOYHOM pauuoHe Oenka Obuia 54,9 r mpu Hopme 61 T.
CootHomenue 6enkoB: xxupoB: yrierogoB (b:)K:Y) napymieno u cocrapmsier 1:2:6.

Onenka PeKUMa NUTAHUSA. OL[CHI/IBaCTCSI PCKUM IMUTAHHUA 110 CICAYIONHUM I10Ka3aTCIIIM:

— KpaTHOCTb IpUeMa MUIIH; — UHTEpPBAJI MEXAY [IpUEMaMu;
— MPOLICHTHOE pacupeneleHue KAJIOPUMHOCTH PALIMOHA 110 TPUEMAM
— MOCTOSTHCTBO BO BPEMEHH MPUEMa; — BPEMS Ha KaXIbIA MPUEM MHUIIIH.

Pexum nutanusn-3-x KpaTHbIid, 6€3 COOIOAEHNUS MMOCTOSIHCTBA BO BpeMeHu npuema. HTepBai
MEXIy 3aBTPaKOM U 00€10M - 7 4acoB, MEXIy 00e0M U Y)KUHOM - 5 yacoB. Bpems mpuema nuum
Ha 3aBTpak - 10 munyTt. O6en - 25 MuHyT, y)uH - 15 Munyrt. KanopuitnHocts 3aBTpaka 20 % ot
obmield kamopwitHocTH, oOena - 35 %.,yxuHa - 45 %. B maHHOM mpuMepe peXuM TUTaHUS
HEepalMOHAJILHBIA, YTO MOXET MPUBECTH K HApYIICHHIO MPOLIECCOB MUIEBapeHUs, K CHUKEHUIO
YCBOGHHUS pAallMOHA TMHUTAHHUS M BO3HUKHOBEHHIO 3a00JIEBaHUI KeMyTOYHO-KUIIEYHOI'O TpPaKTa.
OOmee 3akiIOueHHE IO OIEHKE aJeKBAaTHOCTM IUTAaHUS  BKIIOYAET  XapaKTEPUCTUKY
MOJTHOLIEHHOCTH, COATaHCHPOBAaHHOCTH PAIlMOHA U PEKUMA MTUTAHUS C BBISIBIICHHEM HEOCTATKOB.




3agaya 1: cyrouHble 3arTparel SHepruu cryaeHta 20 gjer cocraBiusaror 2500  kkam.
Kamopuiitnocts panmona 2100 kxan. Copepkanme OenkoB - 70 T, W3 HHUX >KHBOTHOTO
npoucxoxaeHus - 60 r; xxupoB - 70 T, U3 HUX PACTUTEIBHOIO MPOUCXOkAeHUs- 30 I; yrieBogoB -
297 r, xameiusa 800 mr, docdopa - 800 mr, maruus - 200 mr, Butamuna A - 0,3 mr, kapotuna - 1
mr, ButamuHa Bi- 1,3 mr, B>- 1,6 mr, C - 50 mr.

B pexxume nutaHus 3-X KpaTHBIM MpueM MUy, 0e3 coOI0IeHUs] OCTOSTHCTBA BO BPEMEHHU
npuema. MIHTepBaa MEXy 3aBTPakoM U 00eoM - 7 4acoB, MEXIy 00€lI0M U YKHHOM - 5 4acoB.
Bpewms npuema numu Ha 3aBTpak - 10 munyt. Obex - 25 MuHyT, yxuH - 15 munyT. KanopuitHocTs
3aBTpaka 20 % ot obuiei kanopuitHocTH, odena - 35 %, yxuHna - 45 %. HeoOxomumo ONEeHUTH
aJIeKBaTHOCTb MMUTAHUS CTYy/IEHTA.

Pewenue. 1. O1ieHKa MOJTHOIEHHOCTH MU TAHUSL:

o KanopuitHocTh panMoHa He MOKPBHIBAET CYTOYHBIE SHEProTpaThl, AeuUUT cocTaBiser 400
kkan - 16 %. Conepxanue O€IKOB, >KUPOB COOTBETCTBYET (PH3UOJOTHYECKOM MOTPEOHOCTH
OpraHusma, a yriieBOAOB - 3HAUUTENbHO HIKe. Pusnonorunyeckas moTpedHOCTh OyAeT paBHa: B
oenkax 2500:100x11:4=69 r; B xupax 2500:100x25:9=69,4 1; B yrineBonax 2500:100x64:4=400 r.

[ToTpe6HOCTH B yrieBonax mokpeiBaercsa Ha 74 %. Conep:kaHue B palliOHE MTUTAHUS KaJIbIUs,
docdopa m marHus Huxke (U3MOIOrHYECKUX HOpM mnurtaHus. [edunur xampuus u docdopa
coctaBimsier 400 mr (34 % ot sHopmer), maraus 200 mr (50 %). B paumone otmeuaercs
HEIOCTATOYHOE COAEPKAHUE BCEX BUTAMUHOB.

Onenka cOagaHCUPOBAaHHOCTH MUTAHUS: COOTHOIIEHUE OETKOB, )KUPOB U YII€BOJOB
coctapseT 1:1:4,2, mpu HopMe 1:1:5,8 1o ¢pu3HoOIIOrHYeCKUM HOpMaM ITUTAHHS HACEIICHUSI.

Cootnomenue Ca : P paBuo 1:1, Ca : Mg - 1:0,25. Ot™MeuaroTca U3MEHEHUs COJEepKaHUS
O€lIKOB U KHUPOB >KUBOTHOIO U PACTUTENIBHOIO NMPOUCXOXKIeHUs. B paunuone nurtanus 85,7 %
O€lIKOB >KMBOTHOIO MPOMCXOXKIEHUS U Toibko 14,3 % - pactutenbHOro mpoucxoxjaeHus. He
cOamaHCHpOBaH M XKUPOBOW KOMIOHEHT NUIIU. JKUPOB pacTUTEIHHOr0 mpoucxoxiaenus - 43 %,
JKHUBOTHOT'O MIPOUCXOXKAEHUs - 57 %.

Kanopuiiabie kBOTBI cocTaBistoT: O6enkoB 70x4x100:2100 = 13,4 %; xupoB 70x9x100:2100 = 30
%; yrineBogoB 297x4x100:2100 = 56,6 %.

Ouenka pe:xkumMa nuTaHust. PU3HOIOTHIECKH 00OCHOBAHHBIM SIBJIICTCS 4 -X KPATHBINA MPUEM,
B JaHHOM cliydae 3-X KpaTHbIid. IHTepBan Mex 1y 3aBTpakoM U 00€10M IMPEBBIIIAET JOITYCTUMBIH,
MPUEM IHILHA HEMOCTOSIHEH BO BpeMeHU. Pacnipenenenre KalmopuiHOCTY pallMOHA 110 TpueMam
HapyuieHo. Bpems Ha nprem Nuily HeT0CTaTOYHOE.

3akaouenue. [IuTanue cryneHTa HEMOJHOLEHHOEe M HecOamaHcupoBaHHoe. KamopuiHOCTD
panmoHa HenoctaTouyHasd. [IMmeBoil pallMOH COIEPXKUT HEJOCTATOYHOE KOJIMYECTBO YIJIEBOOB,
MuHepanbHbIX cojieil (Ca, P, Mg) u Bcex ButammHoB. CootHomeHue bXXY He cooTBeTcTByeT
tpeboBanusim. CootHomenne Ca u P B mpemenmax Hopmbl, HO cHmkeno c¢ 1:0,33 mo 1:0,25.
Kanopuiinble KBOTBI O€JIKOB, KHPOB, YIJIEBOJOB HE COOTBETCTBYIOT TPEOOBAHUSM - YBEIUYCHBI
KBOTHI O€JIKOB, JKUPOB M CHI)KEHA KBOTA YriIeBOAOB. P&XXUM MUTaHUS HEPAITMOHAIBHBIN, YTO MOXKET
IIPUBECTH K HApYUICHUIO MPOLECCOB NMUIIEBAPEHUS, K CHUKEHUIO YCBOEHHUS palMOHA MUTAHUS U
BO3HUKHOBEHHIO 3a00JICBaHUH JKETYJOYHO-KHIIIEYHOTO TPAKTA.

Pekomenoayuu. JIns onTUMHM3alMU pPAllMOHA NHUTAHUS CTyJAEHTAa HEOOXOIUMO YBEIUYUTH
KQJIOPUHHOCTh TMHUINM 332 CYET B OCHOBHOM IPOAYKTOB PACTUTEIBHOIO MPOUCXOKIACHUS.
YMEHBIINTh B PAIOHE JOJIO0 MscCa, 32 CYET PhIOBI M BKIIOYHUTH B PalMOH XJ1e000yIIOUHEIE,
KpymsiHbie u3nenusi, oBoum u (GpykThl. CHH3UTH COJEpKAHUE JKUPOB PACTUTEIHLHOTO
npoucxoxaenus 10 20-30 % 3a cuet 3aMeHbl PaCTUTEIILHOTO Maclia Ha CIIMBOYHOE.

3agaua 2: B cyrToyHOM panuoHe nutanus 20-IeTHEro BOAUTENs TpoJjuieidyca coaep:kaHue
oenka Obo 60 T, B ToM uuciae 40 r KUBOTHOrO; XKHUPOB 86 T, B TOM 4HUCIE XUBOTHBIX 50 T;
yraeBoaoB 500 r, B Tom uucne osouiedl 300 r. 3-x kpaTHbeld npueM nunm. MuTepBan mexny
3aBTPAKOM U 00€lI0M - 7 YacoB, MEXIYy OO€IOM M YXHUHOM - 5 4yacoB. Bpems mpuema mumm Ha



3aBTpak - 10 munyTt. O6en - 25 MunyT, yxuH - 15 munyt. Kanopuitnocts 3aBTpaka 20 % ot o01ieii
KajopuitHocTH, obena - 50 %,yxwuna - 30 %.

3aganme. /[aTh TUTMEHHYECKYIO OILICHKY aJIEKBAaTHOCTH M COATaHCHUPOBAHHOCTH MHUTAHUS,
pPEKOMEH Al 1.

3agauya 3. B cyTouHOM panmoHe MUTaHUS Bpada coiepkaHue Oenka cocraBiseT 60 T, B ToM
gucie 40 T )KUBOTHOT'O MPOUCXOXKACHUS; KUPOB 86 T, B TOM 4KcIie )KUBOTHBIX 50 1; yrineBoaos 500
r. 3-X KpaTHBIH npueMm nunm. MHTepBam Mexay 3aBTpakoM U 00enoM - 4 4yacoB, Mex1y 00eoM U
Y)KUHOM - 5 yacoB. Bpems npuema nunmm Ha 3aBTpak - 10 munyt. OGen - 25 MuHyT, yKuH - 15
muHyT. Kanopuiinocts 3aBTpaka 20 % ot o0eit, odena - 35 %, yxxuHa - 45 %.

3ananme. JlaTb TMTMEHWYECKYIO OLIEHKY aJeKBaTHOCTH M COaJaHCUpPOBAHHOCTU IHUTaHUS,
PEKOMEHJAINH.

Jluteparypa
OcHoBHas:
1. Emues B.T., Mumyctun E.H. Mukpo6uosnorus. - M.: «Ipoda», 2006
2. XKapuxosa I'.I'. MukpoOuosiorusi npoJoBoJbCTBEHHbIX ToBapoB. CaHUTapusi U rurueHa.- M.:
N3a. uentp «Axagemus», 2005
3. KoponeB A.A. I'uruena nutanus.- M.: U3a. nueHTp «Axagemusi», 2005
4 Noparumora JI.P. Kypc neknuii «Menuko-0HMoJIornueckue TpeOOBaHMUS M CAaHUTAPHBIC HOPMBI
kadecTBa.- Maxaukama, UIIL AI'TY, 2013
5.Maptunuuk A.H. u n1p. ®usnonorus nuTaHus, CAaHUTapus U TUrueHa.-M.: M3natenbckuii eHTp
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MeTonuueckne yka3zaHus 1Tl 1a00paTOPHBIX M IPAKTUYCCKUX 3aHSATHIA
e MeroanuecKue yKa3aHus Uil CAaMOCTOATENbHBIX 3aHATHI

3.2.2. UnTepHeT-pecypcehl:

e 1. http://biblioclub.ru D5C «YHuBepcuTeTckas OMOIMOTEKa OHIAWH;

e 2. www. elibrary.ru Hayunas snektponHast oubmroreka e-library;

e 3. Www. library.stavsu.ru DiekTpoHHast OMOIMOTeKa U IIEKTPOHHBIM KaTajor HayqyHOH
oubmmoreku CKDVY;

4.www.window.edu.ru Undopmannonnas cucrema «EnuHoe okHO 1ocTyma ke 00pa3oBaTeIbHBIM
pecypcamy».

3.2.3. [IporpammHoe obDecnevenme:

eMicrosoft Windows IIpodeccuonansnas — (JJoroBop Ne 01-3a/13 ot 25.02.2013.). Beccpounas
nmuneH3us. Jlata okoH4YaHus cpoka noaaepxku (oonosaenus) 10.01.2023r.

eMicrosoft Office Standard 2013— ([Torosop Ne 01-3a/13 ot 25.02.2013.). BeccpouHasie nuieH3us.
JlaTa okoHUYaHHs cpoka noaaepkku (ooHoBaeHus) 11.04.2023 1.
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