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Meronuueckre yKazaHUs TpelHa3HauyeHbl JMJig CTYAEHTOB-MAarucTPaHTOB
bakynpTeTa BETEPUHAPHONW MEIUIMHBI, OOYy4YalolUXCS MO HANpaBICHUIO
noarotoBku 36.04.01 «BerepuHapHO-caHMTapHAasE JKCIEPTU3a», MporpaMmma
MOJATOTOBKY — MPUKJIAIHAS MarucTparypa.

N3noxkeHbl OCHOBHBIE BOMNpochl Kypca «lluieBas OMOTEXHOJIOTHS», IS
caMoCTOATENbHOTO u3ydeHus. [lpuBeneHsl rioccapuii, Oubnuorpaduueckuit
CIIUCOK, TECTBI U BOMPOCHI JIJIsi KOHTPOJISI.

Meronnueckue ykazaHusi YTBEPKICHbI 1 PEKOMEHIOBAaHbI K U3/IaHHUIO Ha
3acelaHud METOJIMYECKOM KOMHCCHM  (aKylbTeTa BETEpUHAPHONW MEIMIIMHBI
(mpotokon Ne 8 ot 10.04.2017 1.).



©OHoBocubupckuit rocy1apCTBEHHBIN arpapHblil yHuBepcuret, 2017
Bsenenue

buorexnonorus, Hapsay c¢ uHbopMmaTH3alMel, cTajga OJHUM W3 TJIABHBIX
HAay4yHO-IIpaKTUYECKUX HampaBieHuid XXI Beka, ONpenendrouuX YpPOBEHb
MHPOBOU ITUBUIN3AIUH.

O6mmast Tpy10EMKOCTh AUCITUIUIMHBI cocTaBiseT 3 3auétHbie equHuiibl (108 ).
JIuCIUIIIMHA OTHOCUTCS K 00s13aTE€NIbHBIM TUCIIUIUTMHAM BapUaTUBHON YacTH.
HNuctumnvraa "IlumeBass OGMOTEXHOJIOTHS" B COOTBETCTBUU C TPEOOBAHUSIMU

OrocC BO HalpasJcHA Ha dbopmupoBaHue CHEAYIOIIUX
obmenpodeccuonanpabix  (OIIK) u npodeccuonanpubix (I1K) xommnereHuuit
Marucrpa:

— CHOCOOHOCTH pa3pabotaTh 3PGEKTUBHYIO cTpaTterurd U (HOPMUPOBATH
MOJIUTHKY MPEANPUATHS, 00eCcTIeYnBaTh NMPEANPUATHS TUTAHUS MaTepUATHLHBIMU
¥ (DMHAHCOBBIMU pecypcamu, pa3padaThiBaTh HOBBIE KOHKYPEHTHOCIIOCOOHBIE
koHueniuu (OI1K-3);

— CIIOCOOHOCTH BBISBIISITH HEOOXOAMMBIE YCOBEPIICHCTBOBAHUS U pa3padaThIBATh
HOBBIe, Oozee »(p(deKTUBHBIE CpeACTBA [JIsi KOHTPOJIS KAauecTBa ChIPpbS U
NPOAYKTOB KHUBOTHOTO M pacTuTeiasHoro npoucxoxacaus (I1K-2);

— TOTOBHOCTb OCYIIECTBJISATH DKCIEPTH3Y M KOHTPOJIb KadecTBa KOPMOB W
BETEPUHAPHBIX TIPENapaToB IS >KUBOTHBIX B COOTBETCTBUHM C (efepabHbIM
3aKOHOM O TEXHHYECKHX perilaMeHTax, (QeaepalbHbIM  3aKOHOM O

Ounonornyeckoin 0e30MacHOCTH, €BPOIEUCKUMU TpeOOBaHUSIMU
MexayHapoIHOTO  3MHU300THYECKOro  Oropo, DenepanbHON  CIykObl 1O
BETEPUHAPHOMY u dbuTOCAHUTAPHOMY Ha/130py, CaHUTapHO-

SIUAEMHUOJIIOTUYECKUM TMpaBUjaM M HOpMaTHBaM, a TaK K€ CTPOUTEIbHBIM
HopMaMm u nipaBuiiam (I1K-4).
B pesynbrare nuzydueHusi AMCUUILIUHBI CTYIEHT OyIeT:

— 3HATh
L4 HOBCHIIINE JOCTHIKCHUA B 001acTH OMOTEXHOJIOTHH B HHHICBOﬁ
IMPOMBIINIJICHHOCTH

®OCHOBHBIE OMOTEXHOJOTUYECKHE CIIOCOOBI MOJIYYESHHSI MUILEBBIX MPOIYKTOB;
® TPaJUIHMOHHBIE OMOTEXHOJOTHMYECKHE IMPOLECCHI, UCIOJb3yeMble B MHILEBOM
MPOMBIIIJIEHHOCTH
® KPUTEpPUHU aHAIN3a SKCIIEPTU3BI U KOHTPOJII Ka4eCTBA KOPMOB U BETEPUHAPHBIX
MIpENapaToB;

— yMeTh
®IIPOBOJINTh TEOPETUYECKHE HCCIEIOBAHUS, IIOJIB30BaThCA CIPABOYHOU W
MoOHOrpaduyeckoil nuTepaTypoil B o0nacTH OWMOTEXHOJIOTHMH  MHILEBBIX
IIPOU3BO/ICTB;
® JICII0JIB30BATh MTOJIYYEHHBIE 3HAHUSA JIJI aHAJIN3a SKCIIEPUMEHTAJIBHBIX JAHHBIX,
Kacaromuxcs moa00pa, XapaKTepUCTUKH U COBEPIIEHCTBOBAHUA OOBEKTOB
OMOTEXHOJIOTUM, @ TakKe€ UX  HUCIOJb30BaHHA B  Pa3HOOOpA3HBIX
TEXHOJIOTMYECKUX MPOLECCAX MTPOU3BOICTBA MTPOAYKTOB MTUTAHNUS;



® CaMOCTOSITEJILHO BBIOMPATh TEXHUYECKHE CPENICTBA, PAIMOHAIBHYIO CXEMY
MPOU3BOACTBA 33IaHHOTO MPOIYKTA;

® OIIEHUBATh TEXHOJOTUYECKYIO 3(P(DHEKTUBHOCTh MPOU3BOJCTBA U BHOCHUTH
MIPEIOKEHUSI TIO KX YCOBEPIIICHCTBOBAHUIO

— BJIaJeTh
®OCHOBHBIMH MOHSATUSIMH ITHIIECBON OMOTEXHOJOTUH, TCHETHYSCKON U KIICTOYHOM
WHXXEHEPUU, WHXKEHEPHON SH3UMOJIOTUH, HEOOXOAUMBIMU [IJII OCMBICICHUS
OMOTEXHOJIOTUYECKOTO MTPOU3BO/ICTRA;
® METOJIaMH KOHTPOJS KadecTBa ChIPbS M TMPOAYKTOB JKMBOTHOTO U
PACTUTETBHOTO MPOUCXO0XKICHHUS Ha MUILIEBOM ITPOU3BOICTBE;
® OIICHWBAaTh INEPCHEKTUBHOCTH TMpolecca (TEXHOJOTHH) C  TMO3UILUH
AKOJIOTUUYECKOM 6e30macHOCTU U 9(PHEKTUBHOCTH.
® BLICTYNATh C JOKJIAJaMU U COOOIICHUSIMH, YIaCTBOBATh B JUCKYCCHIX

B mpomecce 0OCBOEHHMS — AUCUUIUIMHBI  UCIHOJB3YIOTCS  CIEAYIOUIHE
oOpa3oBaTeIbHbIE  TEXHOJOTHUHM, CIOCOOBI U  MeToAbl  (HOPMHUPOBAHUS
KOMIETEHIIUN: JICKIUS-TIPEe3CHTAIINS, aKTUBHU3alMsI TBOPUECKON JEATEIbHOCTH,
JiejoBasi Wrpa, MHTEPAKTUBHBIC (OpMBbI OOydeHUs (KOJUJIEKTUBHBIC METOJIbI),
BBITIOJTHEHUE UHIUBUAYAJIHHBIX 3a/IaHUH.

Kontponbs 3HaHMi, YMEHUH U HaBBIKOB CTYJICHTOB OCYIIECTBIISIETCS B
cineayomux Gopmax. Bxoasmuii KOHTPOIb TPOBOJUTCS C IETBIO YCTAHOBIICHUS
OCTATOUHBLIX 3HAHMH IO 0a30BLIM JUCHUINIKHAM B BHJE cOoOeceIOBaHMS Ha
MEePBOM  MPAKTUYECKOM  3aHATHH. TeKylmuid  KOHTPOJb  YCIIEBAEMOCTH
OCYIIECTBIISIETCS B (pOpME TECTOBBIX 3aJaHUM, HAINMCAHUS CTaTed W TE3HUCOB,
peleHrs CUTYaIlMOHHBIX 3ajlad, KoJIOKBUyMa I[IpoMeXyTOYHBIM KOHTPOJIL C
[[EJIbI0 YCTAHOBJICHUSI OCTATOYHBIX 3HAHUH T10 JUCIUTLIINHE — 3a4€T.

OO6mass TPyJOEMKOCTh OCBOCHMSI JHCIHUIUIMHBI COCTaBIsieT 3 3ayeTHHIC
enuuuilpl, 108 yacoB: ynexkuuum — 8§ 4YacoB; MpakTUuecKue 3aHATHS — 44 4aca,
caMocTosiTeIbHas padboTa — 64 yaca.



CTpyKTypa U TPYAOEMKOCTb AUCLUNSINHBI
«MnuweBan bmotexHonorna»
Kypc «IlumieBas OMOTEXHOJIOTHS» U3ydaeTCs B T€UEHHUE OJHOTO cemectpa (3-
i) Ha BTOpOM Kypce Maructparypbl. OO0beM IUCHMIUIMHBI M BUIBI Y4eOHOU
paboTHI 10 KypCy NpuBeeHbI B Ta0. 1.1.

Tabnuua 1.1
Bua 3ansaTui O6bem  3ansaruii[3avyeTHbIX| CemecTp
en./9acoB|
O4YHas
Oo6mas TpynoemkocTh nmo ydedonomy| 3/108 3
IUIAHY
B Tom umcne,
AyAUTOpPHBIE 3aHATHS 44 3
Jlexuun 8 3
IIpakTHueckue 3aHATHS 36 3
CamocTosiTesibHasi paboTa, BCero 64
Popma KOHTpPOJIsS: 3a4eT 9 3

CTpyKTypa caMmoCTOSATEeIbHONH PadoThl 0 JUCHMILTIMHE
«IInmmeBasi OMOTEXHOJIOTHS»

VYyeOnoit  mporpammoit  aucuumuiiHbl  «llumeBas ~ GUOTEXHONOTHUS»
npeaycMoTrpero 59,2 % oO0beMa BpeMEeHH OTBOAUTHL Ha CaMOCTOSTEIbHYIO
paboty cTyaeHTOB. JlaHHbIN BU paOOThI ABISETCA 0053aTEIbHBIM.

CamocrosiTenbHass paboTa CTYIEHTOB paccMaTpuUBaeTcsl Kak ojHa U3 ¢Gopm
oOyuenust, kotopas npeanycMmorpeHa ®I'OC u paboyuM y4eOHBIM IUTAHOM IO
HaIpaBJICHUIO MOArOTOBKH. Llenbio camocTosTenbHON (BHEAYJUTOPHOM) pabOoThI
CTYJIEHTOB SIBJIsieTCS OOydeHHE HaBbIKaM paboThl ¢ y4yeOHOM W HaydyHOH
JUTEPATypord U MPAaKTHUYECKUMHU MaTepuajaMu, HEOOXOIMMBIMU JJISl U3YUYEHUS
Kypca gucuuiuinabl  "[lumeBas OuoTexHosiorus" W pa3BUTHS Y HHUX
CIIOCOOHOCTEH K CaMOCTOSATEILHOMY aHAIU3y MOJYYeHHON HH(OpMaIUK.

B npouecce u3yueHus AUCHUIUIMHBI CTYACHT BBITIOJIHSET CIEAYIOLIUE BUIBI
CaMOCTOSITETILHONU PabOTHI:

[ToaroroBka kK TECTUPOBAHUIO IO TEMAM 11
IloaroroBka K yCTHOMY OIIPOCY IIO paszaeiam 30
IToaroroska x 1en0Boi urpe «bHOTEXHOIOTHS NPOU3BOACTBA KOPMOB, KOPMOBBIX J0OABOK,| 18§
IIPEMUKCOB M BETEPUHAPHBIX NPENapaTroB s KUBOTHBIX», «buoTeXHOIOrMUYECKHe
IIPOLIECCHI B IIPOU3BOJICTBE MOJIOKA M MOJIOYHBIX IPOJYKTOBY




[ToaroroBka k 3a4éty

Htoro

64

lNnaH camocToATeNibHOU PaboTbl CTYAEHTOB MO
ancuunnuHe «lMuweBas 6uoTexHonorusa»

IIpu u3yvyenun qrucuuInHbl «[IumeBass 0MOTEXHOIOTHSD)

Kozn-
N smrepatypHOTO
Tema BO dopma KOHTPOJIA
HCTOYHHKA
4acoB
1 3 4 5

[TumeBass OMOTEXHOJIOTHS KaK OTpacib O 1.2 Tecr,
COBPEMEHHOM OMOTEXHONOTMYCCKON | 4 | T 1-3,5,9,28,33 | cobecenoBanme
MPOMBIIIEHHOCTH
OCHOBHBIE  HANpaBJICHUS U  METOMbI 0OJ11,2 Tecr,
nuieBo OuotexHosorun  CoBpeMeHHOE 4 IJ11-3,9, 24,29 coOeceIoBaHue,
COCTOSIHHE U TIEPCIIEKTUBBI Pa3BUTHUSA BBICTYIUICHUS
Ponp MUKpOOpPraHu3mMoB B TEXHOJOIHAX O0.JI. 1,2 Tecr,
[HIIEBLIX IIPOU3BOICTB 5 JUL5-8,10-12, 16, | xonmnokBuym,

18,22, 24-26 cobecenoBanme
@epMeHTHBIE IIpenaparsl B IHIIEBBIX o112 Tecr,
OMOTEXHOJIOTUSIX ’ cobecenoBanme

> | 1189, 13,15,19.20 A
JIHK-texHonoruu B MIPOU3BOJICTBE OJI1,2 Tecr,
MPOIYKTOB MATAHUA. I'enernuecku 5 JIJ14,21,23,27,28,36 | cobeceroBaHue,
MOAUGUIIUPOBAHHBIC HCTOYHUKH TTHIIH COOOIIIEHUS
Onpenenenre BUIOBOM NPUHAJIEKHOCTH o 12 Tecr,
NPOAYKIHUH KUBOTHOTO M PACTUTEIIHLHOTO ’ cobecenoBanue,
POALYKIL P 4 | JUT4.212327.28.36 o
MIPOUCXOKICHUS COOOIIIEHUS
buorexnomornm B XxneOomedyeHUH U OJ11,2 Tecr,
MPOU3BOACTBE KOHJIUTEPCKUX U3ICITUH. 4 JJ12,5,6,16,22,25 | cobeceroBaHue,
KOJUIOKBUYM
buorexnonornueckue npoueccs B OJ11,2 Tecr,
IIPOU3BOJICTBE MACOIPOLYKTOB. 5 JUU129-31, 34, 25 cobecenoBaHme
BBICTYTUICHUS

buotexnonornueckue npoueccsl B Tecr,
MIPOU3BOJICTBE MOJIOKA ¥ MOJIOYHBIX OJI1,2 cobeceioBaHuE,
IPOYKTOB 5 | AJT1,13,14,29,30 | konmokBryM




IIuBoBapenue, cniuproBas u OJ1.2 Tecr,
JINKEPOBOJOYHAS ITPOMBIIUIICHHOCTD 4 JUI 2, 29,30,34 cobecei0BaHNE

buoTexHonorus mumeBsIx 100aBOK O1. 2 Tecr,
5 U1 29,30, 33,34, 35 coOeceloBaHuE

BHOTEXHOIOTHSI TPOM3BOICTBA KOPMOB, oL 2 Tecr,
KOPMOBBIX J100aBOK, MPEMUKCOB U 5 Ul 1’3 18. 23-28 cobecenoBanue,
BETCPUHAPHBIX IPENApaTOB JJIsl )KHBOTHBIX 7 COOOIICHHSI
3auért 9

Bceero 64

OcHoOBHBIE TPUHIUIB H3yudeHUs Kypca «[luieBass OHWOTEXHOJOTHS» C
MOMOIIBI0 Y4EOHO-METOIMYECKOT0 KOMIIEKCA BKIIIOYAIOT
CIIeAYIOLIEE:

1. CTyneHT u3y4yaeT TEOPETUUYECKUI MaTepual Kypca, UCIOIb3ysl KOHCIEKT
JIEKIUI U CIIMCOK PEKOMEHAYEMOM JINTEPATYPHI.

2. IloaroroBka K KOJUIOKBUYMaM.

3. [loarotoBka K yCTHBIM BBICTYIUICHHUSIM U COOOIICHUSIM

4. OcBoeHHE TEOPETHUUYECKOTO Kypca CONPOBOXKAAETCA H3YYECHHEM
Marepurala NpakKTHYECKUX 3aHATUH.

5. Jlns BbIABIEHHS MPOOETOB B 3HAHUSX Y CTYACHTOB B XOJI€ OCBOCHUS
TEOPETUYECKOI0 MaTEPHUAIA MO KaXAOMY TEOPETUUECKOMY pa3/iesly AUCHUIIIIMHBI
«IIumeBast  OMOTEXHOJNOTHUS»  CIAEAyeT MCHOJb30BaTh  TECThl, KOTOpbIE
pa3paboTaHbl IS KaXJAOW TJaBbl Kypca W TO3BOJISIIOT OLEHUTHb CTENEHb
YCBOEHUS TEOPETUYECKOTO MaTepuasa CTyAeHTaMU.

llopsiook ammecmayuu cmyoeHmos no OUCYuniuHe

KoHTpoab 3HaHWH, YMEHUN ¥ HaBBIKOB CTYJICHTOB OCYIICCTBIISETCS B
cnenyronux Gopmax. Bxoasmuii KOHTPOIb MPOBOJAKUTCS C ICJIBI0 YCTAHOBICHUS
OCTAaTOYHBIX 3HAHUN MO 0a30BBIM AUCHMIUIMHAM B BHIE coOeceqoBaHMSA Ha
MEPBOM  MPAKTHYCCKOM  3aHATUU. TEeKymWA  KOHTPOJb  YCIEBAaEMOCTH
OCYIICCTBISICTCS B ()OpME TECTOBBIX 3aJIaHWM, HAINMCAHWs CTATEH M TE3HUCOB,
pEIICHHS CUTYallMOHHBIX 3aJlay, KOJIOKBHyMa. IIpOMEeXyTOYHBIM KOHTPOJIb C
IEJIbI0 YCTAHOBIICHHUS OCTATOYHBIX 3HAHUH O TUCIUILINHE — 3a4€T.

Venosuss u kpumepuu evicmasnenus sauema no oucyuniune "Tluwesas
ouomexuonocus’”.




JIns yCHemrHoro MoJIydeHUs 3HaHUM UM yMeHuM no aucuuiuinHe "llumesas
OuoTexHosorus" HEOOXOJAUMO TOCEHICHUE JICKIIUA U MPAKTUYECKUX 3aHSITHUH,
00s13aTeNIbHOE YYaCTHE B TEKYIIUX U MPOMEKYTOUHBIX KOHTPOJISX.

YuuthiBaeTCs akTUBHAsg padoTa Ha TMPAKTUYECKUX 3aHATUIX, a TaKkKe
KaueCTBO BBITIOTHSAEMON CaMOCTOSITEIbHON paboThl. Jyis ycmemrHo paboThl B
TEYEHUE CEeMecTpa MarucTp JAODKeH paboTaTh C MpejiaraeMoi JIMTepaTypoi,
aKTUBHO y4YacTBOBaTh B OOCYXJICHUU MaTepHuasia, YMETh H3JIaraTb OCHOBHBIC
MOJIOKEHUS U3YUYEHHBIX HCTOYHUKOB JIUTEPATYPHI.

3a4YTEHO BBICTABISACTCS €CJIM MArucCTp:

— CnocobeH oxapaKTepu3oBaTh COBPEMEHHOE COCTOSHME U TEpPCHEKTUBBI
Pa3BUTHA THIINEBON OMOTEXHOJIOTHU;
— YCBOWJI TEXHOJIOTHYECKHE TMPUEMbI U OCOOCHHOCTH KYJbTHUBUPOBAHUS
MUKPOOPraHU3MOB, IIPUMEHSIEMBIX IIPU MUILIEBOM IIPOU3BOICTBE;
—  U3YYWJI MHUKPOOHOJIOTHYECKOE TPOU3BOJACTBO  PA3IUYHBIX IHIIEBBIX
MPOJIYKTOB;
— OCBOWJI UCIIOJIb30BAaHUE PAa3IMYHBIX METOJ0B OMOTEXHOJOTHU B IHUIIEBOU
OTpAaCIIH;
— UCHOJIb3yeT 0a30Bble TOHATHA B 00JIACTH XUMUM THIIEBOTO  CHIPHS
PACTUTEIIBHOTO Y YKMBOTHOTO IIPOUCXOKICHUS;
— QAKTUBHO JIEMOHCTPUPYET IIOHUMAHUE COBPEMEHHBIX MPEICTABICHUM O
TEOPETUUECKUX OCHOBAX IUTAHHUS;
— 3HAET NPUHUHUIBI CO3JAaHUS PELENTYP U TEXHOJOTUN NMUILIEBBIX MPOIYKTOB;
— HWMEET MNPEACTABICHUSA O IIEPCIEKTUBAX TEHETUYECKOWM WHXKEHEPUU B
MPOU3BOJICTBE MUIIEBBIX TPOAYKTOB;
— TOHMMaeT CYIIHOCTH Tpolecca  pa3pabOTKM  WHHOBAIMOHHBIX U
CIIEUAIIM3UPOBAHHBIX MTPOJTYKTOB ITUTAHUS.

Memoouka peanuzayuu camocmosmenbHol pabomol no U3y4eHUro

meopemu4eckozo Kypca

N3yueHne TeopeTHyeckoro Marepuanga  MPOBOAUTCS IO  JICKLUSM,
MPOCIYIIAHHBIM CTYJACHTAMUA B ayIUTOPUH, a TAaKXE MPEIACTABICHHBIM B
BJIEKTPOHHOM BHUJIE€ B COOTBETCTBUM C MPOTPAMMOU JUCIUTUINHBI.



CopepxaHue TeM, KpaTKasa XapakTepucTUKa nsydyaemoro
MaTepuarna, Bonpochbl AN NOAroToBKU K NPaKTUYeCKUM
3aHATUAM

Paznen 1. Ilpeomem nuwesoii b6uomexnonocuu.
Tema 1. Iuwesas buomexnonozusi Kak ompacib CO8PEMeHHOL
OUOMEXHON02UYECKOU NPOMBIUIEHHOCTU

Cooepoicanue memul:

[TumeBas OuoTexHONMOTHA: ATanbl pazBuThs. [lueBas 6MOTEXHOIOTHS HA
pyoexxe XX-XXI BekoB. Hoseiimue pocTkeHuss B 00JacTH MHUIIEBOU
OMOTEXHOJIOTUH, TPAHCTEHHbIE OpPraHU3Mbl M TPOJAYKTHI, T€HOMHKA U
MPOTEOMHUKA, WHHOBAIIMOHHBbIE M (YHKUUOHAIbHBIE TNPOAYKTHl MHUTAHUS.
[TumieBast OMOTEXHOIOTUS B YCIOBHIX BO3PACTAIONIEH aHTPOMOTEHHON HAarpy3KHu:
MoAXoAbl K (popMHUpOBaHUIO KayecTBa M Oe3omacHOCTH. OCOOCHHOCTH Pa3BUTHS
UCCJEIOBAaHUM M KOMMEpLHUaIu3alluk MUIIEBbIX OuotexHonoruit B CIIA,
Snonuu, crpanax EC u Poccun. XapakrepucTuka pa3iu4HbIX BUJIOB MUIIEBOU
OMOTEXHOJOTUYECKOH  TPOAyKUMHU  (MUpPOBOM  00bEM  MPOM3BOACTBA B
HATypaJbHOM M JICHE)KHOM BBIPa)KEHUH) U €€ OCHOBHBIE TIOTPEOUTEIH.

Kpamxkasa xapakmepucmuxa memvi:

Jliss MHHOBAallMOHHOTO pa3BUTUSI COBPEMEHHOM SKOHOMHUKH KIIFOUEBBIMU
ABJIAIOTCS TPU HAIpaBJICHUS Pa3BUTUS TEXHOJOTHI: WH(OOpPMAIMOHHBIE
TE€XHOJIOTUH, HAHOTEXHOJIOTUU U OuoTexHojoruu. Cdepa OMOTEXHONOTHH, MpU
BCEl €€ NEPCIEeKTUBHOCTH M OrPOMHBIX NOTEHIMAJIBHBIX pa3Mepax HOBBIX
PBIHKOB, TIOKa HE MOJIy4YHJIa IOCTaTOYHOTO UMITyJIbca JJis pa3BuTus B Poccun (3a
UCKJIIOUeHHEM OnodapMaleBTUKH).

I[lo ouenkam, MUPOBOM PHIHOK OMoTeXHONOTUM B 2025 roay JOCTUTHET YPOBHS
B 2 tpuia. nomapoB CIIIA, temnbl pocTa Mo OTAEIbHBIM CETMEHTAaM pPBIHKA
KoneomoTes oT 5-7 no 30% exeroano. Jlons Poccun Ha peiHKE OMOTEXHOIOTHI
COoCTaBisieT Ha cerogHsAwHuld neHb MeHee 0,1%, a mo psAxy CerMeHToB
MPAKTUYECKU paBHA HYIIIO.

[loTpebutensMu NpOAYKIUU OUOTEXHOJIOTHH SIBISIOTCA MPEUMYIIECTBEHHO
BbIcOKOpa3BuThie cTpanbl: CIHA, Kanana, fnonuss u Esponelickuii Coros.



OnHako B TeYeHHE TEKYIIEro JAECATHIETHS B TEXHOJIOTMYECKYI0 TOHKY
BKJIIOUMJIMCh M pa3BuBaromuecs ctpanbl: Kuraii, Unaus, bpasunus peanusyror
MaclTabHbIEe TPOrPaAMMBbI PA3BUTHSI IO BCEMY CIIEKTPY OMOTEXHOJIOTUH.

CoBpemeHHasi MuUIIeBas OMOTEXHOJIOTUSI TPEICTaBIsACT COOOW HHAYCTPHUIO
MUIIEBbIX HWHTPEJUEHTOB - BCIIOMOTATENbHBIX TEXHOJOTUYECKUX J100aBOK,
BBOJUMBIX B MUIIEBbIE TPOIYKTHI B MPOIECCE X U3TOTOBIICHUS JJIsl MOBBIIICHUS
UX TMOJIE3HBIX CBOMCTB.

[lonasnsroniee OGOJBIIMHCTBO MUIIEBBIX MHIPEIUEHTOB B HACTOSIIEE BpPEMS
UMIIOPTUPYETCS,, B CBSI3W C 4Ye€M OpraHu3anus HX MNpou3BojcTBa B Poccum
ABJIETCS AKTYalIbHOM, COLIMAIbHO BOCTPEOOBAaHHOM 3aauei.

"I[TuieBoi 6emok"

YenoBek TpaJuLMOHHO TONy4aeT OEJKH, >KHpPbl U YIJIEBOJbl (OCHOBHBIE
KOMITOHEHTHI MHUIIM) U3 KUBOTHBIX U PACTUTEIbHBIX UCTOYHUKOB. YKE CErOAHS
9TM HWCTOYHMKM HE TIOKPBIBAIOT BCE YBEJIMYMBAIOIIMECS MMOTPEOHOCTH
4eJI0BEUECTBA.

CoBpeMeHHbIe METO/Ibl OMOTEXHOJIOTUN B COUETAHUH C MPUMEHEHHEM YJIbTpa-
U HaHO(QUIBTPALMOHHBIX CHUCTEM JIeNAl0T HJKOHOMHYECKH OO0OOCHOBAaHHBIM
U3BJICYEHUE THILNEBOro OeNKa M3 IIMPOKOT0 KIACCa CHIPHEBBIX MPOAYKTOB U
OTXOJI0B MHUILEBON MPOMBINIIIEHHOCTH. TakuM 00pa3oM, KOMILJIEKC MEPOIIPUATHI
HaIpaBJIeH Ha pPaclpOCTPaHEHHE TEXHOJIOTHH, MpeBpallaloluX MaJOlEHHbIE
OTXOJIbl B O€IKOBbIE NPOAYKTHI M KOMIIOHEHTBI C BBICOKOW J00aBIE€HHOMN
CTOMMOCTBIO.

"depMeHTHBIE ITpenapaThl’”

@depMeHThI, MpUMEHSEMble B  MHUUIEBBIX MPOU3BOJCTBAX,  SABJISIIOTCS
MPOAYKTaMHU C BBICOKOW J100aBIEHHOW CTOMMOCTBHIO, B Poccuu mpakTuyecku He
npousBoadTcs. Pa3BuTue 1aHHOTrO HaMpaBJICHUS MO3BOJHUT CO3JaTh KOMITAKTHBIN
no MacmrabaMm, HO BBICOKOA(()EKTUBHBIA CEKTOp, SBISIOMIMNUCS C OJHOMU
CTOpPOHBI 0a30i pa3BUTHs BCeX HANPABJICHUI MUIIEBOM OTpaciM, HAIPABICHHBIX
Ha TIyOOKYyI0 mepepaboTKy ChIpbs, C IPYroil CTOPOHBI, MPOU3BOJCTBO MUILEBBIX
(bepMeHTOB 001a/1a€T BHICOKUM SKCIIOPTHBIM IMMOTEHIIUATIOM.

"IIpeOuoTukH, MPOOUOTUKU, CHHOMOTUKN"

Pa3BuTne nNpou3BOACTBA M MHILEBOTO HWHXXMHUPUHTA TPOIYKTOB JaHHOM
IpyHIbl ABISETCS HEOOXOAUMBIM 3JIeMEeHTOM Mg (opmupoBanus B Poccuu
pbIHKa 370pOBOTO TNUTaHUsA. 3ajaueld JaHHOTO KOMIUIEKCA MEpPOINPUSTUN
ABJIAETCS CO3/1aHHE NMPOOUOTUYECKUX MPOAYKTOB, paCIIMPEHUE HCCIEOBAaHUN U
MPAKTUKH BHEAPEHUS B aCCOPTUMEHT TMPEANPUSITHH HOBBIX MPOAYKTOB U
KOMIUJIEKCHBIX PEIIeHU.

"MOYHKIIMOHAJIbHbIE MUIIEBbIE MPOJIYKTHI, BKJTIOYAs Je4eOHbIe,
npoduiakTuuecKkue u aerckue"”
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K ¢yHKIIMOHATBPHO MHUINEBBIM MPOIYKTaM OTHOCAT TMHUIIEBBIE TPOIYKTHI
CHUCTEMaTHYECKOT0 YIOTPEOJICHUS, COXPAHSIONINEe U YIYUIIAIONINe 30POBbE U
CHIDKAIOIME PHUCK pa3BUTHs 3a00ieBaHMI Onarofaps HAJIWYHIO B MX COCTaBe
GYHKIIMOHATBHBIX ~ MHTpeAneHTOB. OHM HE SBISIOTCSA JIEKAPCTBEHHBIMU
CpeICTBaMH, HO TPEMSATCTBYIOT BO3HUKHOBEHHIO OTICIBHBIX OOJE3HEH,
CHOCOOCTBYIOT POCTY W Pa3BUTHUIO JETEH, TOPMO3SAT CTapeHWe opranmsma. B
COOTBETCTBHHM C MHPOBOW MPAKTHKOW MPOMYKT CUMUTAETCS (YHKIIMOHAIHHBIM,
€CIIi peTrJIaMEHTHPYEMOE COJIeP)KaHNe MUKPOHYTPUEHTOB B HEM JOCTATOYHO JIJISt
yIOBIETBOpEeHUsT (Mpu  OOBIYHOM  ypoBHE moTpebnenus) 25-50% ot
CPEIHECYTOUHOW MOTPEOHOCTH B ITHUX KOMIIOHEHTaX. Pa3BuThe HampaBlieHUS
SBIIAETCS BaXKHOW COLMAIBHOW 3a1a4ye€d, CHWIKAIOWIEH HAarpy3Ky Ha CEKTOp
MEJIUIIMHBI U COLIUATIBHO-I)KOHOMHYECKU yIiepd oT 00Jie3HEeH.

"TIuieBble HHTPEIUEHTHI, BKII0Yasi BATAMUHBI U (YHKIIMOHATBHBIE CMECH"

[TuiieBble WHTPEAMEHTHl HWCIHOJB3YIOTCS JJIsl TOBBIMICHUS TMHTATEITHHOU
[IEHHOCTH, Y/UIMHEHUSI CPOKa XPaHEHWsS, N3MEHEHUs KOHCUCTCHIINH U YCHIICHUS
BKyca M apoMara NTpOAYyKTOB. Mcmonp3yemble TPOW3BOAUTEISMU MHUIIEBHIC
WHTPEAMCHTHI, KaK TMpPaBUIO, HMMEIOT pACTUTENbHOE WIH OaKTepuaibHOE
NPOUCXOKJIeHHE. MHOTHE aMHHOKHUCIOTHBIE JO00aBKH, YCHJIMTENW BKyca U
BUTaMUHBI, J00ABISIEMbIC B TMHUIICBBIC MPOIYKTHI, MPOU3BOAATCA C TTOMOIIBIO
OakTepuanbHOi  (epmeHTammu. B pe3ynmbTaTe peanuzalndu  KOMIUIEKCa
MEPONPHUATUNA OMOTEXHOJIOTHS TOJDKHA 00ECTIEUUTh MPOU3BOIUTEISIM THIIEBHIX
MPOAYKTOB BO3MOKHOCTH CHHTE3a OOJBIIOTO KOJUYECTBAa MUIIEBHIX J00ABOK,
KOTOpBIE B HACTOSIIEE BpPEMs CIHIIKOM JOPOTH JMOO MaJIOJAOCTYIHBI H3-32
OTPaHUYCHHOCTHU MPUPOIHBIX HICTOYHUKOB STUX COCTUHEHUH.

"I'mybokas nmepepabOTKa MUILEBOTO ChIPhs"
buotexnonorus MPEI0CTaBIISCT MHO>KECTBO BO3MOYKHOCTEH
YCOBEPIIICHCTBOBAHUS METOJIOB TEPEPaOOTKU CHIPbS B KOHEUYHBIC MPOMYKTHI:
HaTypaJIbHbIE apOMAaTH3aTOPhl U KPACUTENIH;, HOBbIC TEXHOJOTUYECKUE TOOABKH,
B TOM uucie (EepMEHTBI W HMYJIbIaToOpbl; 3aKBACOYHBIC KYIbTYPHI; HOBBIE
CpeICTBa JJIA YTHJIM3AIUUA OTXOJOB; KOJOTUYECKH YHCTHIE TPOM3BOJACTBCHHBIE
MPOIECCHI; HOBBIE CpEACTBA JUIsl OOECIeYeHHs] COXpaHEHHs Oe30MacHOCTH
MPOAYKTOB B MIPOIECCE H3TOTOBIICHUSI.

CoBpeMEHHBIC TEXHOJOTHH TJIyOOKOH TepepabOTKH THINEBOTO CHIPHS
CTpPOSITCSL Ha TPUHITUTIAX 0€30TXOAHOTO MPOM3BOJCTBA: MPOIYKTHI MEPEPAOOTKH
7100 BO3BpAIIAIOTCS B MPOU3BOJACTBEHHBIN UK, THOO MCIIOIB3YIOTCSA B IPYTHX
oTpacisax (MpeXIe BCErO0 B TPOHW3BOACTBE MapPIOMEPHO-KOCMETHUECKHUX
CpencTB, (papMmareBTHKE, CEbCKOXO3SMCTBEHHOM IPOM3BOACTBE). BHeapenue
TAKAX TEXHOJOTMYECKUX CXE€M B 3HAYUTEIBHOW CTEMEHH OOYCIOBICHO
JOCTH)KCHUSMH COBPEMEHHOH OWOTEXHOJIOTHH, CHAENAaBIICH OCTYMHBIM U
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HSKOHOMHYECKHM OOOCHOBAaHHBIM H3BJICYEHUE U3 TMHILIEBOIO ChIPbsl IIUPOKOH
raMMbl HOBBIX IIPOJYKTOB. B paMkax komIuiekca MeponpusiTuii OyAyT CO3/1aHbl
YCIOBUS JJI PACIPOCTPAHEHUS TEXHOJOTUU riyOoKo# nepepaboTKU MUIEBOTO
ChIpbSl U PAJUKAIBHOIO CHWXXEHUS OTXOJOB IHIIEBOW IPOMBIIUICHHOCTH. B
pesynbrate peanuzanuu [Iporpammsl B Poccuu 6yner pazBepHyTO MPOU3BOJICTBO
IIMPOKOM raMMmbl MHIIEBBIX WHIPEAUEHTOB, BKIKOYAas BHUTAMUHBI U
(GyHKUMOHANBHBIE CMECH, JOCTUTHYTBHI BBICOKME IOKa3aTelu MepepaboTKu
MIPOJIOBOJILCTBEHHOI'O ChIPbs, 00ECIEYeHO UMIIOPTO3aMEIIEHUE M0 OOJILIIUHCTBY
UMIIOPTUPYEMBIX B HACTOAILLIEE BPEMS HWHIPEIMEHTOB ISl IPOU3BOJCTBA
MULIEBBIX TPOJYKTOB.

Passutne nuweBon OGUOTEXHONONMM OMpPeAensieTca He  TOMbKo
COBEpLUEHCTBOBAHMEM, MOBbiWEHNEM 3EKTUBHOCTM TpPagULMOHHbBIX
BUOTEXHONOrMYECKNX NPOLLECCOB, HO MU pa3paboTKon COBEPLUEHHO HOBbLIX
NpoLeccoB Npon3BoACTBa MNULLIEBbLIX NPOLYKTOB.

B cBA3n Cc BO3MOXHOW HEXBATKOW MPOAOBONLCTBUS B OTAANEHHOM
Byaywiem nepcnekTMBHO nonyyeHwe 6GenkoBon Guomacchbl C MOMOLLbIO
MUKPOOPraHN3mMoB-NpoaYyLEHTOB (OPOXIKEN, MUKPOCKOMUYECKUX FpnboB,
BakTepun).

C nomouwblo Gonee ymenoro MCNoNb3OBaHUS MUKPOOPraHW3MOB B
NULWLEBON MNPOMbILLIIEHHOCTN, YCOBEPLLUEHCTBOBAHUA TEXHONOrMYEeCKNX
NpoLeccoB, B 4acTHOCTU BHEAPEHMS HOBbIX METOAOB B TEXHOMOMUU
BPOXKEHNHA, MOXXHO NOBbLICUTbL BbIXOA M KAYECTBO BbIMyCKaeMol NpoayKumm

N paCclunMpUTb aCCOPTUMEHT MNMPOOOBOJIbCTBEHHbLIX TOBApOB.

Texymuii 00beM MHPOBOTO pbIHKa BETEpUHAPHBIX OUONpENnapaTroB
onenuBaercs B 4,8 mupa. momn. CHIA. B Hacrodinee BpeMsi HEraTUBHBIE
(bakTopbl BO3IECUCTBUS HA PHIHOK MPAKTHUYECKH MOJHOCTHIO HUBEIUPOBAHBI, U K
2015 r. oxunaercsa yBeauueHue oobeMa poiHka 10 5,6 mupa. poiut. CIIA.

Honsa Poccuiickoit @enepanun COCTaBiIsAeT nopsaka 5% MHPOBOrO phIHKA.
OcHoBy pbiHKa B Poccuu cocTaBisitoT UMIOPTHBIE OMOJIOTUYECKHE TIPenapaThl, a
B CTPYKTYpE NOTPEOJICHHs] OTEUECTBEHHBIX MpenapaToB Mpeo0aaaatoT MPOIyKThl
C HHU3KOH JOXOIHOCTHIO (HampuMep, BaKUMHBI), UMEIOIIUME, TeM HE MEHee,
OTpeIEICHHBIN AKCIIOPTHBINA MOTEHITUAIL.
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[lo cocrossHuto Ha 2010 r. oOBeM pBIHKA KOPMOBBIX NMPOOMOTHUKOB B
Poccuiickoit ®enepaunun oueHuBaics B 20 mud. pomn. CIHIA. K 2015 r.
nporHosupyerca oobem mnotpednenus no 40 maH. nomn. CHIA, mokaszartens
CpPEIHEr00BOr0 TEMIIA pocTa cocTaBUT 19%.

B 2010 r. o6wem mpousBoactBa B  Poccuiickoit = denepanuu
MUKPOOHOJIOTUYECKOT0 KOPMOBOTO Oenka coctaBui 31 muH. nomt. CHIA, B 2015
. 00bEM MPOU3BOJICTBA MOXKET BhIpacTu A0 35 muH. goiut. CIIIA.

B 2010 r. B Poccuiickoii deaepanum pblHOK aMUHOKHUCJIOT, MOJyYaeMbIX
OMOTEXHOJIOTUYECKUM criocoboM, coctaBuil 133 muH. nomn. CIIA. B cTpyktype
pBIHKa OCHOBHAsI JOJSl MPUXOJUTCS HA aMHUHOKHUCIOTHI JIU3UH U TpeoHuH. [Ipu
COXPAaHEHUM CYIIECTBYIOIIMX MOKa3aTeliel MpUpOCTa NMPEIOKEHUE HA PBHIHKE
aMUHOKUCIOT K 2015 r. MOXeT AOCTUTHYTHh 83 ThIC. TOHH M 265 MIIH. JOJUIL.
CIIA.

B cenbckoMm Xo3siicTBe OMONOrMYecKWe MpenapaThl s JIeYEHUS,
npoQUIaKTUKA M  JUArHOCTUKU  3a00J€BaHUW TMPENCTABIEHbI  IIUPOKUM
aCCOPTUMEHTOM IPOJYKTOB KaK UMIIOPTHOTO, TaK U POCCUICKOTO MPOU3BOACTBA.
HapamuBanue Qusnyeckux 0o0BEMOB MPOU3BOJCTBA B arpoceKTOpe HMEET
CEpbE3HbIE OrPAHUYECHMS] HA MHUPOBBIX PBIHKaX: B ONpPEIENECHHBII MOMEHT
JanbHEWIUA pocT 00BeMOB 0€3 H3MEHEHUS TEXHOJOTHMYECKHX IOJX00B
(ycnoBuil BbIpallliBaHMs, XPaHEHUS M TPAHCIOPTHUPOBKU B PACTEHUEBOJCTRBE,
YCIOBUN CO/EpKaHUs, KOPMIICHHSI U MepepadOTKU B >KMBOTHOBOJICTBE) CTaHET
HEBO3MOXKEH.

Bonpocul ons camokonmpons:

1. [umeBas OMOTEXHOMOTUS — BaXKHEHIIasi OTPaCib MPUKIATHON OMOTEXHOIOT MU
2. Ilepeuniciute OCHOBHBIE 3Tallbl Pa3BUTHUS MULIEBON OMOTEXHOIOTHH

3. [Mumesas 6uorexHonorus Ha pyoexke XX—XXI BeKkoB.

4. Kakoe BIMSHHE OKa3aJio Pa3BUTUC TCHOMHUKHU U IIPOTCOMUKH Ha COBPCMCHHOC
COCTOAHUC HPIH.ICBOIZ OMOTEXHOJIOTHUH ?

5. Pacckaxxute 0 HOBEHIINX JOCTHKCHUSA B obnacTu HPIH.ICBOﬁ OMOTEXHOJIOTHM
TPAHCTCHHBIC OPIraHU3MBbI U IPOAYKTBI, THHOBAITMOHHBIC ITPOAYKTHI ITUTAHUA.

6. [lumeBass OMOTEXHOJOTUS B YCIOBUAX BO3pacTaroUlell aHTPONOTEeHHOMN
Harpy3Ku: NoAXobl K (GOPMHUPOBAHUIO KAYECTBA U OE30MaCHOCTH.

7. OxapaKkTepu3yuTe pbIHOK MUIIEBON OroTexHonoruu PO.

8. YkaxkuTe OCOOCHHOCTH Pa3BUTUS MCCICAOBAHUN W KOMMEpLHAIM3ALUU
nuieBbix onorexunonoruit B CIIA, SAnonuwn, ctpanax EC u Poccun.
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9. XapakTepuCTUKa  pPa3JW4YHBIX BUJOB  TNHUIIEBOH  OUOTEXHOJOTHYECKOM
NpoayKuuu (MUpPOBOM 0OBEM NPOU3BOACTBA B HATypalbHOM U JCHEKHOM
BBIPA)XCHUH ) U €€ OCHOBHBIE MTOTPEOUTEIIH.

10. MnpoBoOW pbIHOK MPOAYKTOB NULLEBOMN BUOTEXHONOIMN.

11. lMnwesBasa OuoTexHonorna B KoMnnekcHow nporpaMmme pasBUTUS

BuotexHonorunn B Poccuinckon ®eagepauum Ha nepuog go 2020 r.

12. MNepcneKkTnBHbIE HaNpaBNeHNa pa3BUTUA NULLEBON BUOTEXHONOINN.

Paznen 2.Cogpemennvie npobemsi u Memoowvl Nuuieol OUOMeEXHOL0SUU

Tema 2.1 OcnosHvle HanpasieHuss u Memoobl NUWEBOU OUOMEXHONI02UU
CogpemenHoe cocmosnue u nepcnekmugsbl pa3eumusl.

Cooepoicanue memul:

Hcropuss u »sBomrouus nuTaHus denoBeka. COBpEMEHHOE OIpeeNICHHUs

noHATHs "310poBbe". DaKTOPBI, ONPEACIAIONINE CPETHIOI MPOIOTAKUTEIBHOCTh
KU3HU COBPEMEHHOTO 4eJOoBeKa. Poib muTaHusa B MOAAEPKAHUU 310POBbS U B
BO3HUKHOBEHUHU Ooje3He unuBwinzanuu. OCHOBHBIE 3aJaud  MHUIIEBON
OouorexHojorun 1o  oOecreueHU0  A((PEKTUBHOCTH  MPOU3BOACTBA U
0e30MacHOCTH  NPOJAYKTOB  MUTaHWs.  Pa3BurHe  OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA B MUPE.
[IponoBosibcTBEeHHas 0€30MAaCHOCTh KaK AKOHOMHUKO-TIPABOBasi KaTEropus.
Cucrema (QenepanbHbIX HOPMATHUBHBIX AaKTOB IIPAaBOBOrO PEryJIUPOBAHMS
MPOJIOBOJILCTBEHHOM Oe3omacHocTH. DenepanbHbiii 3akoH "O KadecTBe U
0e30MacHOCTH MHUIIEBbIX MPOAYKTOB". ['OCylapCTBEHHOE pETyJIUpOBAaHUE U
oOecrieyeHnue MPOJOBOJILCTBEHHOM Oe3omacHocTH. OOmIMe TMOJOXKEHHUS U
MEIUKO-OHOJIOTHYeCKHe TPEOOBAHUS K KAUeCTBY MPOJAOBOIBCTBEHHOTO CHIPbS U
MUIIEBBIX NPOAYKTOB. CyHNIHOCTh KadyeCcTBa M 3HAYEHUE YIPABICHHUS UM.
Ilokazarenu KadecTBa MNHUILEBBIX cucTeM. CaHUTapHbIE MPAaBWIA U HOPMBI.
DKOJIOTUYECKHE,  MEIHUKO-OMOJIOTHYECKHE,  COLMATIbHO-DKOHOMUYECKHE U
TEXHOJIOTUYECKHE poOJIEeMBbI pPalMOHAJIBHOTO, ONTUMAJIIBHOT'O U
byHkuroHanbHOro nuTaHus. Konuenuus rocyjapcTBEHHON NOJUTUKHU B 00JaCTH
310pOBOro nurtanus Hacenenus P® Ha nepuoa no 2020 ropaa.

Rpamka}z xapakmepucmuxa memabsl.
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Craructuueckue nanasie OOH mo Bompocam IpOJOBOJNIBCTBUSL M CENBCKOTO
XO3sIIICTBa CBUJETENBCTBYIOT O TOM, YTO MpobiieMa oOecreyeHusi HaceleHus
Halllel MJIAHEThl NPOIYKTAMU NUTAHHS BHYIIAET CEPbE3HBIE OMACEHUSI.

VYBeNIUUUTh  KOJIMYECTBO HUIIEBOTO Oelka  MOXHO 3a CYeT
MUKpPOOHOJOTUYECKOTO CHUHTE3a. MMKPOOpraHu3Mbl 4pe3BbIYAtHO Ooratbl
o6enkoM — oH coctaBisier 70—80 mporieHToB X Beca. CKOPOCTh €ro CHHTE3a
orpoMHa. MukpoopranuaMsl npumepHo B 10—100 Teicsiu pa3 OwicTpee
CUHTE3UPYIOT OENIOK, YeM >KMBOTHBIEC. 37€Ch YMECTHO MPUBECTH KIACCHYECKUH
npumep: 400-kunorpaMmoBasi KopoBa nMpou3BoauT B aeHb 400 rpaMmoB Oenka, a
400 xunorpammoB 6aktepuii — 40 Thicsiy ToHH. EcTecTBeHHO, Ha monydenue 1
Kr Oenka  MUKPOOMOJOTMYECKMM  CHUHTE30M  IPU  COOTBETCTBYIOUIEH
MPOMBIIIIEHHON TEXHOJIOTHH MOTPEeOyeTCsl CPE/ICTB MEHBIIE, YEM HA MOJIyYeHHE
1 xr 6enka )KMBOTHOTO. TeXHOJOTrMYECKUH MpoIlecC Kyaa MEHEE TPYI0EMOK, YeM
CEIBCKOXO03MCTBEHHOE NMPOU3BOJICTBO.

[Ipumensis ~ OOBbIYHBIE  TEXHOJOTMYECKHE  JIMHUM 1O  NPOU3BOJICTBY
CUHTETHYECKUX BOJIOKOH, MOYKHO MOJIy4aTh U3 UCKYCCTBEHHBIX OEIKOB JJIMHHbIE
HUTH, KOTOpBIE TIOCJI€ MPONUTKU HUX (HOPMOOOPA3yIOIIMMH BEIIECTBAMH,
MPUAAHUS UM COOTBETCTBYIOILIETO BKyCa, IIBETA M 3amaxa MOTYT MMHUTHPOBATh
0001 OeNnKOBBIM NPOAYKT. TakuM crocoOOM yXke IMOIy4YeHbl UCKYCCTBEHHOE
MscO (TOBSIIMHA, CBUHUHA, Pa3jMYHbIE BHUJBI ITHUIL), MOJIOKO, ChIPbI U JIpYyrue
npoaykTel. OHU yXe MNpONUIM IIHPOKYI0 OHOJOTHYECKYI0 ampoOanuio Ha
KUBOTHBIX M JIIOJSIX W BBIIUIM U3 JabopaTopuid Ha mpuiiaBku marazuHoB CIIA,
Aurnun, Wunuu, ctpan Asum u Adpuxu. Tonpko B ogHOM AHIIMH HX
MPOU3BOJACTBO AocTUraeT npumepHo 1500 toHH B rox. benkoByro dacTh
mkonbHbIX 00egoB B CIIA yxe paspemieHo Ha 30 TpOLIEHTOB 3aMEHSTh
HCKYCCTBEHHBIM MSCOM, CO3JJaHHBIM Ha OCHOBE COEBOI0 OejKa.

Kak nurtaTenbHyto 100aBKy B MUIIY Yallle BCETO BHOCAT JU3UH U METHOHMH.
['myramaT HaTpust ¥ TIULUMH YHOOTPEOJSIIOT Kak apoMaTHYeCKUEe BELIECTBa IS
YCWICHUS U YJIYUYIIEHUsI BKyca NUIIU. Y TJIMLIHAHA OCBEXAIOLUN, CIaAKUNA BKYC.
Ero BBOAST B ClIaJKu€ HANUTKH, M KPOME TOrO, OH IIPOSIBISET Tam
OakTeprocTaTuyeckoe aeiicrsue. LlucTenH mpenoTBpaiiaeT MoAropaHue MUY,
ylaydllaeT MeKapckue Mpouecchl M KauecTBO xieba. braromapss HEKOTOpbIM
OaktepusaM ynaercs mnojydaTb okoio 100 r/m riiyraMHHOBOM aMHUHOKHCIIOTHI.
EsxerogHo B Mupe mpous3BOAST MUKpoOHosoruueckum crocodom 270 000 T aToi
AMHUHOKHCJIOTBI, OCHOBHAsI 4YaCTh KOTOPOM HJIET B MHUILEBYI MPOMBIIUIEHHOCTb.
[lo 06bemMy MPOIYKIIMKU BTOPOE MECTO MOCIE TIYTAMUHOBOW KHUCIOTHI 3aHUMAET
mm3uH — 180 000 T B rox. Jpyrue aMHHOKHMCIOTBHI NPOU3BOASAT B ropaszio
MEHBIIHNX KOJINYECTBAX.
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[lon rocynapcrBeHHOM mnonuTuKoN Poccuiickoit @®epepauuu B o001acTH
3I0pOBOTO MUTAHUS HAcelieHUus (Jajiee- rocyJapcTBEHHAs MOJUTUKA B 00JACTH
3I0POBOT0 NMHUTAHMS) MOHUMAETCS KOMIUJIEKC MEpPONpPUSITHI, HAaIpaBICHHBIX Ha
CO37laHUe YCIIOBMM, OOECNEeYMBAIOIINX YJIOBIETBOPEHHE B COOTBETCTBHM C
TpeOOBaHUSIMU  MEAUIMHCKOM HAyKW MOTPEOHOCTEH  pa3IMyHbIX  TPYIII
HaceJeHus B 3J0pOBOM MHUTAaHUM C YYETOM UX TPAAUIMM, MPUBBIYEK U
HKOHOMHYECKOTO MOJIOKEHHUS
. 3a mpouIeAre ropl OTMEUEHBI YIYUIlIeHUs B 00JIaCTH MUTAHUS HAcENeHUs 3a
CYET M3MEHEHHUS CTPYKTYpbl MOTPEOJICHUS MUIIEBBIX MPOAYKTOB (yBEIUUYECHUS
IO MSACHBIX M MOJIOUHBIX MPOJYKTOB, ()PYKTOB U OBOILIEH ), pazpaboTaHO
CBBIILIE
4000 nmUmEBBIX ~ MPOAYKTOB, obOoramaercss  OWOJIOTMYECKA  IICHHBIMU
KOMIIOHEHTaMu 110 40 TpPOLEHTOB MNPOAYKTOB JETCKOTO MHUTAHMS, OKOJIO 2
MPOLIEHTOB XJ€OOOYJOUHBIX M3JAEAMHA W MOJOYHBIX TMPOAYKTOB, a TaKkKe
0€3aJIKOTOJIbHBIX HAITUTKOB.

[Ipou3onui  MOJOXKUTEIbHBIE CIBUTM B  OpraHU3allMM  JI€TCKOrO0 |
JUETHYecKoro (Je4eOHOro M npouiIakTUYecKoro) nutaHus. B psne pernoHos
3HAYUTEIBHO BO3POCIIa PACHPOCTPAHEHHOCTh TPYAHOrO0 BCKapMIIUBaHUS, OJHAKO
B 11es10M 1o Poccum Tonbko 41 mpoueHT aereit 10 3 MecseB MoiaydarT IPyaHOe
MOJIOKO.

HanaxkxeHO TpOM3BOJICTBO OTEUECTBEHHBIX MPOAYKTOB JJIsi BCKAPMIIMBAHMS
JeTeil paHHEero BoO3pacTa, B TOM YHCIE aJalTUPOBAHHBIX, U TMPOAYKTOB
CHEIUATBHOIO JIe4eOHOT0 MUTAHUS.

C 2008 roma B psage cyobektoB Poccuiickoit ®dexpepauuu peanu3yroTcs
NUIOTHBIE TIPOEKThl, HANpaBICHHbIE HAa COBEPUICHCTBOBAHUE CHUCTEMBbI
opranuzaiuu mkonsHOro nutanusg C 2009 roma 4epe3 LEHTPHI 310POBbS
peanu3yroTcsT MEpONpUATHS, HamNpaBlIeHHbIE Ha (OPMUPOBAHUE 3I0POBOTO
o0Opa3a >KU3HM y HaceJeHUs, BKJIIOYas COKpAIlEHUE MOTPEeOJICHUs aJIKOToys U
Tabaka, a TakKe Ha CHUXEHUE 3a00JIEBAEMOCTH U CMEpPTHOCTH OT Hauboiiee
pacnpocTpaHeHHBIX 3a0oneBaHuil OpHAKO, HECMOTpPsS Ha MOJIOKUTEIbHBIC
TEHJEHIUU B TUTAHWU HACENEHUS, CMEPTHOCTh OT XPOHUYECKUX OOJIE3HEH,
pa3BUTHE KOTOPbIX B 3HAUYMTEJIbHOM CTENEHH CBSA3aHO C AJIMMEHTapHBIM
(dakTopoM, OCTaeTcsi 3HAYMTENIbHO BbILIE, YeM B OOJBIIMHCTBE E€BPONEUCKUX
CTpaH.

[Tutanue OONBIIMHCTBA B3POCIIOrO HACEJIEHUSI HE COOTBETCTBYET MPUHILIUIIAM
3I0POBOTO TMUTAHUS M3-3a TMOTPEOJICHUs MUIIEBBIX MPOIYKTOB, COJAEPKAIIUX
0O0JIBIIOE KOJIMYECTBO JKHUPA KUBOTHOT'O MPOUCXOKJIEHUS U MIPOCTHIX YIJIEBOOB,
HEJ0CTaTKa B pAalMOHE OBOIIEH M (PPYKTOB, PHIOBI M MOPEMPOIYKTOB, UYTO
MPUBOJUT K POCTY M30BITOUHOMN MacCChl Te€Jla U OKUPEHUIO, PACTIPOCTPAHEHHOCTD
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KOTOpPBIX 3a mocieanue 8 - 9 net Bo3pocia ¢ 19 no 23 npoueHToB, yBeanyuBas
PUCK pa3BUTHS caxapHOTo Jualera, 3a0o0JIeBaHUN CEPJCUYHO-COCYIUCTOU
CUCTEMBI U JPYTUX 3a00JICBaHUM. .

3HauyuTeNbHAS YacTh pPa0OTAIOMIEr0 HACEJICHHUS JIUIIEHa BO3MOXKHOCTH
MPaBUJIBHO TUTAThCcs B pabodee BpeMs, OCOOEHHO 3TO KacaeTcs MallbIX U
CPeAHUX TPEANPUITHH, UYTO HEOJArompHUsITHO CKa3bIBaeTCsl Ha 370pPOBBE
paboTaronux.

Bce 5910 cBUAeTenbCTBYET O HEOOXOAUMOCTHM  Pa3BUTHUS  IIPOrpamMM,
HaIpaBJICHHBIX Ha ONTUMU3AIMIO MUTAHUS HACEJICHUS €JISIMU TrOCYIapCTBEHHOMN
MOJIUTUKUA B 00JIACTH 370pPOBOT0 MUTAHUSI SIBJISIOTCS COXPAaHEHUE U YKPETUICHUE
3MI0POBbSI  HacelieHWs, mnpodwiakTuka  3a0ojeBaHMi,  OOYCIIOBICHHBIX
HETOJTHOIICHHBIM U HecOalaHCUPOBAHHBIM ITUTAHUEM.

OCHOBHBIMU 3aJJayaMU TOCYJApPCTBEHHON MOJIUTUKH B 00JACTH 3I0POBOTO
MMUTAHUS SABJISIOTCS
- pacmiMpeHHe  OTEYECTBEHHOTO  IPOU3BOJCTBA  OCHOBHBIX  BHUJOB
MIPOJIOBOJILCTBEHHOTO  CBHIPbS, OTBEYAIOIIETO COBPEMEHHBIM TPEOOBAHUSIM
KayecTBa M OE30IMacCHOCTH;

- pa3BUTHE MPOU3BOJCTBA MUIIEBLIX MPOIYKTOB, OOOTAIICHHBIX HE3aMEHUMBIMHU
KOMIIOHEHTaMH,
- CHEIMATU3UPOBAHHBIX MTPOAYKTOB JETCKOTO MTUTAHUS,
- TPOAYKTOB (PYHKIIMOHAJIBHOTO Ha3HAYCHMsI, IUETUYECKUX (JIe4eOHBIX U
MpOoPUIAKTUIECKUX )
- MUIIEBBIX MPOAYKTOB W OHOJIOTHYECKH AKTUBHBIX T00ABOK K THIIE, B TOM
gucjiae Il NHWTaHUsS B OPraHU30BaHHBIX  KOJUIEKTUBax  (TPYJIIOBBIC,
oOpasoBaTeabHbIE U IP.);
- pa3paboTKa U BHEAPEHHUE B CEIHCKOE XO3SMCTBO U MUILEBYIO MPOMBIILICHHOCTh
WHHOBAIIMOHHBIX TEXHOJIOTHH, BKIIOYasi OMO- 1 HAHOTEXHOJIOTHH,
- COBEPIIICHCTBOBAHUE OPTraHU3aIMU MUTAHUS B OPraHU30BAHHBIX KOJIJIEKTHBAX,
obOecrieyeHUs! MOJTHOIICHHBIM TMUTAHUEM OEPEMEHHBIX W KOPMSIIUX >KCHIIHWH, a
TaKkKe JeTedl B Bo3pacTe 10 3 JieT, B TOM YHCIIE 4Yepe3 CHeIUalbHbIe MYyHKTHI
MUATAHUST W Mara3uHbl, COBEPIICHCTBOBAaHUE JUETUYECKOro (JIe4eOHOTO U
MPOPUIAKTHUECKOTO) MUTAHUS B JI€YCOHO-TIPODMIAKTHYECKUX YIPESKIACHUAX KaK
HEOTHEMJIEMOM YacTH JIe4eOHOro mpoliecca;
-pa3paboTka o0pa3oBaTEIbLHBIX MPOrpaMM JIJIs PA3IUYHBIX TPy HACEIECHUS 110
BOIIPOCaM 3JI0POBOTO MTUTAHMUS;
- MOHUTOPUHT COCTOSIHUS MUTAHUS HACCIICHMUS.

Hcronp3oBanne OMOTEXHOJIOTMH B O00JIACTH ITHINEBOM OHMOTEXHOJOTHU
OPUECHTUPOBAHOHA CTaOMIILHOE pa3BUTHE CEJILCKOXO03IHCTBEHHOT'O
MPOU3BOJICTBA, pEIICHUE TMPOOJEMbl MPOJOBOJIBLCTBEHHOM 0€30MacHOCTH,
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MOJIy4Y€HUE BBICOKOKAYECTBEHHBIX, YKOJIOTMYECKH YHMCTHIX MPOJYKTOB MUTAHUS,
nepepaboTKy OTXOJOB CEIbCKOXO3SIMCTBEHHOTO MPOU3BOJICTBA, BOCCTAHOBIICHHUE
IJI010pOAMs TTOYB. B JTaHHOM HampaBiieHUH HauOosiee TPUOPUTETHBIM SIBISETCS :
- CO3/IaHUE HOBBIX COPTOB CEJIBCKOXO3SIMCTBEHHBIX PACTEHUU M YKUBOTHBIX C
HCIIOJb30BAaHUEM COBPEMEHHBIX TIOCTTEHOMHBIX U OHMOTEXHOJOTHUYECKUX
METOJIOB; - pa3paboTka W BHEAPEHUE METOJIOB T€HOMHOM MACIOPTU3ALMH IS
MOBBIICHUST A()(PEKTUBHOCTH CEICKIIMOHHO-TINIEMEHHON pabOoThl, TEXHOJIOTHH
KJIOHUPOBAHUSI ’KUBOTHBIX-MIPOU3BOIUTENEH;

- MPOU3BOJICTBO OMOTPENapaToB JIJisi PACTEHUEBOJICTBA;

- IPOU3BOJICTBO KOPMOBBIX JI00ABOK JIJIsI CEJIbCKOXO035IMCTBEHHBIX JKUBOTHBIX;

- MPOM3BOJICTBO BETEPUHAPHBIX OMOIpPENnapaToB.

Jns  peanmuzauMy  3TOTO HAIpaBJICHUS, YKAa3aHHbIE HUKE KOMIUICKCHI
MepOonpusATUi OYyIyT BKIIOUYEHBI B TOCYAapCTBEHHYIO TMporpamMmmy Poccuiickoit
Oenepannu "l'ocynapcTBeHHas MporpaMma pa3BUTHSL CEIIBCKOTO XO34ilCTBa U
pEryJIMPOBaHUSl  PBIHKOB  CEJIbCKOXO3AMCTBEHHOW NPOAYKLUHMH, CBIPbS H
MPOAOBOJILCTBUA",  OTBETCTBEHHBIM  MCIIOJHUTEIIEM  KOTOPOM  SIBIAETCS
Muncensxo3 Poccun.

Bonpocwl ons camokonmpons:

1. HasoBuTe OCHOBHblE MOBOPOTHbLIE MOMEHTbI B WUCTOPUM MUTAHUS
YyenoBeka.

2. KakoBbl OCHOBHble 3ajayn rocygapCTBEHHOM MOAMUTUMKM B obnactu
340pOBOro NUTaHNA HaceneHna?

3. MNepeyncnunte dGrnonornyeckne oObLEKTbI NULLEBOK BUOTEXHOMOTUMN.

4. Kakumu BellecTtBaMmu onpegendeTca nuweBasi LLEHHOCTb
NPOAOBONBLCTBEHHOIO Chipbs U MPOAYKTOB NUTAHUA?

5. Uto nogpasymeBaeTcs nog TEPMUHOM (OYHKUMOHANbHbIE MPOLYKTbI
AnMTaHna?

6. KakoBer ocHoBHble npuHImnbel XACCII (anrn. Hazard Analysis and Critical

Control Points)?

Paznen 3. Obwasn nuwesas buomexuonozus
Tema 3.1. Ponb MUKpOOpeaHu3mo8 8 mexHoJI02Uusx NUesvbix npou3eo0Ccma
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Cooepoicanue memuol:

XapakTepucTUKa OCHOBHBIX TPYNI MHKPOOPTaHU3MOB, HCIOJIB3YEMBIX B
MUIIEBON MPOMBIIIIEHHOCTH. DaKTOphl, pEryIupylonme OOMEH BEeIIeCTB
MUKpOOpraHu3MoB. [IpuumHbl O0Ne3HEH W MOpPYH MHUIIEBOTO CHIPbS W TOTOBOM
OpOAYKIMU. BriusHHEe mMOCTOpOHHEH MHUKPOGMIOPHl Ha KAa4ecTBO TOTOBOM
npoaykuuu. Maeknus n ae3uHpeKnns B IPOU3BOACTBE MUIIEBBIX POIYKTOB.

B3aumocBs3b mporieccoB M OMOOOBEKTOB B OHOTEXHOJOTUU. 3HAUYCHHE

acCenTUKA B MUKpPOOMOJOTMYECKUX MPOM3BOACTBaX. BiusHue maccooOMeHa Ha
BBIXOJl M KaUY€CTBO IIEJIEBOTO MPOAYKTA. BUOTEXHOJIOIrMYECKHE TPOLIECCH B CBSI3U
C O0COOCHHOCTSIMU MeTaboiu3Ma KIeTOK. [IpuHuIMMBI ynpaBieHUsT KadyecTBOM
LEJIEBBIX TPOJYKTOB B OMOTEXHOJIOTHH.

Rpamkaﬂ xapakmepucmuxa memabsl.
CHCKTp IPOAYKTOB IIUTAHUA, IOJIYHYACMBIX IIpU IMOMOIIW MHUKPOOPIraHHU3MOB,

obmupeH. OTO MPOAYKTHI, NOJy4yaeMble B pe3ysibTaTe OpOKEeHUs - XJed, ChIp,
BUHO, THMBO, TBOpPOr W Tak jajnee. Jlo HemaBHEro BpeMEHU OMOTEXHOJIOTHS
MCIOJIb30BANIACh B MUILEBOW MPOMBIILIEHHOCTH C LENbI0 YCOBEPILIEHCTBOBAHUS
OCBOEHHBIX IIPOLIECCOB U 00JIEE YMETIOr0 MCIOJIb30BaHUS MUKPOOPTaHU3MOB, HO
Oyayuiee 3aech NPUHAMICKUT TE€HETHMUECKUM HCCIEIOBAaHUSAM IO CO3JaHUI0
0oJiee MPOAYKTUBHBIX IITAMMOB JUIsl KOHKPETHBIX HYKJ, BHEIPEHHUIO HOBBIX
METO/IOB B TEXHOJIOTMH OPOKEHUSI.

B HacToAImCC BpEMsA C IMOMOOIBIO MHUKPOOPIraHU3MOB IIPOU3BOIAT KOPMOBBIC
6CJIKI/I, q)epMeHTBI, BUTaMUHbI, aMWHOKHNCJIOTBI U aHTI/I61/IOTI/IKI/I, OpPTraHUYCCKUC
KHUCJIOTHI, JIUIIUABI, TOPMOHBI, IIPpEIIapaThl AJIA CCJIILCKOT'O XO35MCTBA U T.O.

OcCHOBHEIC rpymnibl  MUKPOOPTraHU3MOB, HUCIIOJIB3YCMBIX B HHLL[CBOﬁ
IMPOMBIINIJICHHOCTH.
B HPIH.ICBOﬁ MMPOMBINIJICHHOCTU MHKPOOPIraHU3Mbl  HUCIIOJB3YIOTCA  IJIA

MOJIyYEHHU PAAa NPOAYKTOB. Tak, aJIKOrOJIbHBIE HATUTKU — BUHO, ITMBO, KOHBSIK,
COUpT — TMOJYy4YaloT TMpU TOMOHIM  Apoxoke. B xnebomnekapHoi
MPOMBIIICHHOCTH ~ UCHOJIB3YIOT  JAPOXOKM H  OakTepuu, B  MOJOYHOH
MIPOMBIIIIECHHOCTH — MOJIOYHOKHUCIbIe Oakrepuu U T.4. Cpeaum mMHorooOpaszus
BBI3BIBAEMBIX MHKPOOpPraHM3MaMy TIPOLECCOB OJHUM U3 CYIIECTBEHHBIX
ABIIAETCS OpokeHue (IIpeBpallleHre YIIeBOJOB U ApP. OPraHUYECKUX COCTUHEHUN
B HOBbIE BeIIECTBa TMOJ  JACHCTBUEM  (PEPMEHTOB, MPOAYLUUPYEMbBIX
MUKpPOOpPraHU3MaMH ).

OCHOBHBIE TPYIIIBI MUKPOOPTaHU3MOB, MCIIOIb3YEMBIX B OTPACisAX MULIEBOU
MIPOMBIIIIEHHOCTH — OaKTepUH, APOAOKH U IIJIECEHHU.

bakrepun. MHWcnonws3yor B KadecTBEe BO30yAHTeNed MOJIOYHOKHUCIIOTO,
YKCYCHOKHCJIOT'0, MAaCISIHOKUCIIOTO, alleTOHOOYTHUIIOBOT'O OpPOKEHUSI.
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KynbTypHbIE MOJIOYHOKHCIIBIE OAKTEPUN UCTIONIB3YIOT NP MOTYUYSHUH MOJIOYHOMN
KHUCJIOThI, B XJICOONEUYECHUH, MPHU MPOU3BOJCTBE KHUCIOMOJIOYHBIX MPOAYKTOB,
WHOT/Ia B CIIUPTOBOM IPOU3BOJICTBE. MOJIOYHOKUCIIBIE MUKPOOPTaHU3MbI MOTYT
BBI3BIBATh JBAa THUIA OpOXXEHUs: - TOMOGEpPMEHTAaTUBHOE OpOXeHHE - TpHU
Pa3JIOKEHUHU YTIIEBOIOB (JIAKTO3bI)

oOpa3yeTcsi B OCHOBHOM MOJIOYHAsl KUCJIOTa U rerepoPepMEeHTaTHBHOE - KpOME
MOJIOYHOM KHUCJIOThI 00pa3yloTcs Apyrue BELIECTBA (IUAlETHII, alleTOUH,
apomatoo0Opasyromue, CO,, JeTyune KUPHbIE  KUCIOTHI, CIIUPT U JP.)
MOJOYHOKHCIIBIE KOKKH OTHOCSATCSI K CEMEWUCTBY Streptococcaceae u

npefcTaBieHbl 3  pomamu: - JakTOKOKkM (Lactococcus), CTpEenTOKOKKH
(Streptococcus), neitkonoctoku (Leuconostoc).
MoOJI0OYHOKUCITBIE TATTIOYKU

[IIupoko pacrpoCTpaHEHbI B OKpYXaroliei cpeae (0OHapyeHbI B MOJTOYHBIX,
XJIEOHBIX, MSACHBIX, PBHIOHBIX MPOIYKTaX, B BOJAE, CTOUHBIX BOJax, IHBE, BHUHE,
bpyKTax, COICHBIX OBOIIAX, CHJIOCE, KUCIOM TECTe, Ha CIU3UCTHIX YEIOBEKa U
KUBOTHBIX )
B Hacrosiimee Bpemsi WM3BECTHO 67 BHJIOB MOJIOYHOKHCIBIX TalOUeK, IPHU
uAcHTU(DUKAIMH KpoMe MOPQOIOTHIECKUX, KYJIbTypATbHBIX U OMOXUMUYECKIX
CBOWMCTB YYHMTHIBAIOT T€HOTUIWYECKUE OCOOCHHOCTH (COAep)KaHUE TyaHWHA C
uuto3uHoM B JIHK). OtHocsaT k cemelicTBy Lactobacteriaceae (110 HEKOTOpPHIM

knaccupukatopam  Lactobacillaceae, HO crop He 00pa3ylT), poay

Lactobacterium (ucnonb3yercss Takxke Ha3zBaHue Lactobacillus), kotopsrit

JCIUTCS Ha TPH TPYIIIBI: TEPMOOAKTEPHH, CTPENTOOAKTEPHH, OeTabaKTepuH.
Tepmobakrepuu (Oonrapckas W anuao@uibHasl majgoyka) - OOJUTaTHbBIE

roMmodepMeHTAaTUBHBIC JIaKTOOAKTepUH, omnTUMaibHas Temmeparypa 40-50°C

OYEHb AKTUBHBIE KUCIOTOOOPA30BATENH.
B npousBoactBe pikaHoro xyeda BaxkHas pojib MPUHAJICKUT MOJIOYHOKHUCIIBIM
OaktepusiMm  (romo- u  rerepodepMeHTauuBHBIM). ‘oMo epMeHTaTUBHBIE
MOJIOYHOKHUCJIbIE MUKPOOPTraHU3Mbl YYaCTBYIOT TOJBKO B KHCIOTOOOpPa30BaHUM,
a rerepoepMEHTaTUBHBIE HapsAy C KHUCIOTOOOPAa30BAHUEM  OKAa3bIBAIOT
CYLIECTBEHHOE BIIMSHUE Ha Pa3pbIXJICHUE TECTa, ABIAACH I03a000pa30BaATEIIMHU.
MosnouHOKuCIIbIE OaKTEPUH PHKAHOTO XJieOa CYIIECTBEHHOE BIMSIHHE OKa3bIBAIOT
TaKKe Ha BKyc xie0a, T.K. OH 3aBUCUT OT OOLIEr0 KOJUYECTBA KHCIOT,
coJepKammxcst B xje0e, ¥ oT uX cooTHouieHust. Kpome Toro, MosiouHast Kuciora
OKa3bIBAa€T BIMUSHHUE Ha IMpollecC O0pa30BaHUsA U CTPYKTYPHO-MEXAHHYECKHE
CBOMCTBA PXKaHOTO TECTA.

B MOJ0OYHON  TPOMBIIUIEHHOCTH  HUCHOJNB3YIOT  CJIEAYIOIIME  BHJbBI
MUKpPOOPraHU3MOB, HEMOCPEICTBEHHO y4aCTBYIOIIUX B (DOPMUPOBAHUH COCTaBa
M CBOWCTB (KadyecTBa) MOJIOYHOW MPOAYKIIMU: MOJIOYHOKHUCIBIE KOKKH U
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MaJ0YKH, a TaKke creuuduueckyro MUKpOdIOpy OTAEIbHBIX BUAOB MOJIOYHBIX
MPOIYKTOB - OMpUI00aKTepUH, YKCYCHOKHCIIbIE OaKkTepuu KeupHOro rpuodka,
MIPONUOHOBOKHUCIIbIE OAKTEpHUH.

JIakTOKOKKM BXOJSIT B COCTAaB 3aKBacCOK JJI KHCIOMOJIOYHBIX HAMMTKOB,
CMETaHbI, TBOPOI'a, KUCIOCIMBOYHOI O Maciia, ChIpOB),

- TepMO(HUIIBHBIN CTPENTOKOKK - BXOJUT B COCTaB 3aKBACOK JJIsl PSKEHKH,
BapeHIla, MOrypTa, MEUYHHMKOBCKON MPOCTOKBAIIM, a TaKXK€ HMCIOJb3YeTCs IMpHU
MPOU3BOJICTBE KUCIOMOJIOYHBIX HAMUTKOB HU3KOW KUPHOCTU (KOHCUCTEHIUA) U
TBOpPOra YCKOPEHHOW BBIPAOOTKH, CHIPOB C BBICOKOW TeMmIepaTypoil BTOPOTO
HarpeBaHus ),

- IEHKOHOCTOKH MCIOJIB3YIOTCS Il apoMaTooOpa30oBaHMsl B IPOU3BOJCTBE
KHCJIOCIIUBOYHOTO Maciia, ChIPOB, pEXe KUCIOMOJIOYHBIX HAMUTKOB, CMETAHBbI,
TBOPOTa.

TepMmoOakTepun UCHOJIB3YIOTCS MPU MPOU3BOACTBE HOTypTa, MPOCTOKBAIIU
MeunukoBckol (Oonrapckas majnoyka); T.K. auugo(uibHas majoyka, CocoOHa
NPWKHUBATBCS B KHILIEYHUKE M TMOJABIATH pPa3BUTHE THUJIOCTHBIX, TO €€
UCIIOJIB3YIOT JUIsl TPOM3BOJACTBA aUMAO(PUIBHBIX HANMHUTKOB C JIeYEOHO-
npoHIIaKTUUYECKUM ACHCTBUEM U AP.

budunobakrepun - 1O COBpPEMEHHOW HOMEHKJIAType OTHOCSTCS K

ceMecTBy Actinomycetaceae (JTy4uCThie TPUOKH, COUYETAIOT CBOMCTBA OaKTepUit

u rpubos), pony Bifidobacterium (ot nar bifidus - pazgBoennsiii) B Hacrosiiee
BpeMsi uiaeHtuduimporano 24 Buga 6udunodbakrepuil. Haubonee uzyueHHsble:
B.bifidum (tumoBoii), B.adolescentis, B.longum, B.breve, B.infantis.
OnrtumanpHas Temneparypa - 36-38°C (mun 20, max 50), onTUMaJIBHBIN YPOBEHB
pH=6-7 (mpu wmenbme 5,5 poct mnpekpaumiaercs). COpakUBaIOT YTriIeBOAbI C
o0pa3oBaHHEM YKCYCHOW M MOJIOYHOM KUCIOTHI (3:2), MOJIOKO CKBallIMBAIOT MIPHU
BHECEHUU POCTOBBIX BEIIECTB.

budunobakrepun UCIIOJIB3YIOTCS  MpPU  MPOU3BOJCTBE  MPOJIYKTOB
(GYHKUIMOHAIBHOTO HA3HAYEHUSI.

3HaueHHue: MpPEACTABUTENM HOPMAIbHOU (2YOMOTHYECKOW) MUKPOGDIOPHI

YeJIoBEKa U MHOTUX JKMBOTHBIX (pa3HbIe BU/bI), Y TPYAHBIX JeTel - cBoiie 90%,
3allldTa OT THWIOCTHOM H MAaTOreHHOM MUKPOQIOpHl, CUHTE3 BUTAMUHOB,
AMUHOKHUCIOT,  OakTepuuuaHbIX  BemecTB. [loHsTue o0  OpoOMOTHKAX,

OpeOUOTHKAX, CHHOMOTHUKAX.

Nutepec K  (QyHKUMOHAIBHBIM  MPOAYKTAM, KOTOpBIE  OKa3bIBAIOT
perynupylomiee JAeMcTBUe Ha OpPraHU3M U CHOCOOHBI 3aMEHUTH JIEKAPCTBEHHbIE
npenaparbl, CTPEMHUTENBHO pacTeT Bo BceM mupe. [Ipu 3ToM ocoboe BHHUMaHUE
yIENAETCS BOIPOCAM CO3JaHusA, MOAAEPKaHUS U BOCCTAHOBJIEHUS HOPMaJbHOMU
KHUILIEYHOU MHUKPO(MIOPHI, UTPAIOIIEH OIrPOMHYIO pOJIb B COXPAaHEHHUH 3J10POBbS
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yenoBeka. C 3TOM 1enbl0 MNPUMEHSAIOT OpoOuoTHKM (OuompenapaTbl U3
HOPMaJIbHOM MUKPO(hIOPHI KHUILEYHUKA), IpeOUOTUKH (BemiecTna,
criocoOcTBytonMe mpoiudeparuu U ancopoiuu 6uduao- U JaKToOaKTEpUil B
KHUIIICYHUKE ), UM CHHOUOTUKH (KOMIUIEKCHI ITPO- U MPEOUOTUKOB).
budunobakrepun BBIMYCKAIOT B BHJE OAKKOHILIEHTPATOB (Hampumep,
OupuayMOaKTepUH) W BKIIOYAIOT B KHUCJIOMOJIOYHBIC MPOAyKThl. IIpobiema
3aKJII0YaeTCsl B TOM, 4TO OM(pUI00AKTEpUH IJIIOXO pPA3BUBAIOTCA B MOJOKE
(9BOJIIOLIMOHHO HE MPUCIOCOOEHBI K 3TOU cpeae). st cTuMyarupoBaHusl pocTa
UX BHOCSIT BMECTE C APYTMMH MOJIOYHOKUCIBIMU MUKpOOpranu3smMamu (6uuaox,
anua00u(MUIMH), HCIONB3YIOT CHElUalbHbIe IITAMMbI, MPUCIOCOOJIEHHBIE K
pOCTY B MOJIOKE WJIM J00aBIsOT OuduaoreHHsle (akTopsl pocTa (IKCTPAKTHI
OpoAOKer, kaprodens, cou, THAPOIU3aThl Ka3enHa, HEKOTOpble MHUHEpPaJbHbIE
COJIH)
KedupHbiii rpubok - cumOuoTuueckoe oOpa3oBaHUE, B KOTOPOE BXOJSAT:

Me30(UITbHbIE MOJIOYHOKHCIIBIE JTAKTOKOKKH, apoMartooOpa3syrolue
CTPENTOKOKKH, Me30(pmiIbHbIE W TEPMOQUIbHBIE MOJOYHOKHUCIIBIC TaJOUKH,
TIPOKIKHU, YKCYCHOKHCIIBIC OaKTEPHH.

[TponMOHOBOKHUCIIbIE OAKTEPUU —HCTIOTIB3YIOTCS B CHIPOICIIHH.

B  cnuproBOil  IPOMBINUIEHHOCTH  MOJIOYHOKHCIOE  OpOKEHHE  MOXKET
MIPUMEHSTBCSA I MOJKHUCIEHUS JIPOXIKEBOro cycna. J[MKhe MOJIOYHOKHUCIBIE
OakTepur  HEONAroNpUSATHO  BIUSIOT HAa  TEXHOJIOTMYECKHE  IPOLECCHI
OpOAWJIBHBIX  MPOU3BOACTB, YXYAIIAIOT KAa4eCTBO TOTOBOM MPOAYKIHUU.
OOpasyromasicss  MOJOYHas  KHUCIOTa TMPU  MOJOYHOKUCIOM  OpOXKEHUU
CTUMYJIMPYET  pa3BUTHE JAPOXKKEW U  TOAABISAET  KU3IHEICITENBHOCTH
MTOCTOPOHHUX MUKPOOPraHU3MOB.

MacnsHokucinoe OpokeHHe, BBI3BIBAEMOE MACISHOKUCIBIMU  OaKTEPUSIMHU,
UCIIOJIB3YIOT Ui MPOU3BOJCTBA MACISHOW KHUCIOTBI, 3(HUpPBI KOTOPOH
IMPUMEHSIIOT B KA4eCTBE AapOMAaTHYECKMX BEIIECTB, a JJs CHUPTOBOrO
MPOU3BOJCTBA O3THU OakTEepUM OMACHbI, T.K. MacisHasg KHCJIOTa MOJaBJseT
pa3BUTHE IPOXIKEN U UHAKTUBUPYET alb(a-aMuiasy.

K 0coObIM BHIaM MAacCISIHOKHCIBIX OaKTEpHil OTHOCSTCS aleTOHO-OyTHIIOBbHIE
OakTepuu, MpeBpaliaonie Kpaxmaa U Jp. YIJIeBOJbl B alleTOH, OYTHIIOBBIA U
STWJIOBBIA CHUPTBL. OTHU OaKTEpPUM HCIOJB3YIOT B KadyecTBE BO30yauTesei
Opo’KeHHs B alleTOHOOYTUIIOBOM POU3BO/JICTBE.

VYKCyCHOKHUCIBIE OaKTEepUH UCIHOJB3YIOT [JIs MOJY4YeHHs YyKcyca, T.K. OHHU
CIIOCOOHBI OKUCHSTH 3THJIOBBI CHHUPT B YKCYCHYIO KHUCJIOTY. YKCYCHOKHCIIOE
Opo’keHHe B CIMPTOBOM IPOU3BOJICTBE U NMUBOBAPEHUU SBIISAECTCS BPEIHBIM, T.K.
CHUKAET BBIXOJI CIMPTA, YXYIIAET Ka4eCTBO MMBA, BBI3BIBAET €T0 MOPYY.
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Hposxoku. Ilupoko mpuMeEHSIIOTCS B KadyecTBE BO30yauTeneld OpOXKEHUsl MpU
MIPOU3BOJICTBE CIIUPTA U TMKBa, B BUHOJICJIUH, IPU MPOU3BOJICTBE XJIEOHOTO KBaca,
a TaKKe B XJIEOOMEUEHUU [JIsi pa3phIXJEHUsI TeCTa U B COCTaBE KEPUPHOTO
rpubKa - I MPOU3BOACTBA Kedurpa, KyMbIca U aiipaHa.

JUs TUIIEBBIX TPOM3BOACTB MMEIOT 3HAYCHHsS JPOXOKH — CIOPOOOpasyrolme
ApoXoku  ( caXxapoOMHMIIETBI) W HECIOPOOOpasyIoNIMe WM HECOBEpUICHHBIC
OpOAOKH —  HecaxapoMuuUeThl  (aposxkenomoOHsie  rpudbl). CemelcTBO
CaxapoMMIIETOB JEIUTCS HAa HECKOJIbKO pojoB. Hanboisiee BaxkHOE 3HAaUEHUE U3
TOro cemeicTBa umeeT poj Saccharomyces. Poa monpasnensieTrcs Ha BUBI,
KOTOpBIE B CBOIO OYepeab MOAPA3ICISIIOT Ha pachkl (pa3HOBUIHOCTH BHIA,
OTJIMYAIOIIUECS TT0 HEKOTOPBIM TpPU3HAKaM). B Kakmoi oTpaciu MPUMEHSIOTCS
ONpe/IeTICHHBIE pachl JAPOXOKeH. PasnuyaroT ApOXOKHM TBUICBHIHBIE U
XJIOTIbEBUIHBIE. Y TIEPBBIX Ha MPOTSHKEHUH BCETO MEPHOJa KU3HEACATeIbHOCTH
KJICTKU W30JIMPOBAHBI IPYT OT APYra, a Y BTOPHIX KICTKU CKICHBAIOTCS MEXKIY
co0o0ii, 00pa3ys XJIOMbs, U OBICTPO OCENAOT.

KynbTypHBbIE IPOXKXKH OTHOCIT K CEMEHCTBY CaxapOMHIIETOB S.cerevisiae.
TemmepaTypHbIii OITUMYM IJII Pa3MHOKEHUS TPOXOKEH HAXOIUTCS B Tpeaenax
25-30°C, a wmuHMManbHas Temmeparypa okomo 2-3°C. Ilpu 40°C poct
npeKpamaercs M APOXIKH OTMHUPAIOT, HO HHU3KHE TEMIIEPaTyphl JAPOXKIKH
MIEPEHOCST XOPOIIIO, XOTsI Pa3MHOKEHUE MX MTPUOCTAHABINBACTCSI.

Paznu4aror qpoxoKu BEpXOBOTO W HU30BOTO OpokeHHUs. [Ipoxiku BEpXOBOTO
Opo’keHHUsI B CTaJlid WHTCHCHBHOTO OpPOKCHHS BBIACISAIOTCS HA TIOBEPXHOCTH
cOpaxuBaeMoOi cpeapl B BHJE TOBOJBHO TOJICTOTO CJIOS TMEHBI U OCTAlOTCS B
TaKOM COCTOSIHUU 10 OKOHYaHUsI OpokeHHWs. 3aTeM OHHM OCENAaI0T, HO HE JNaoT
IUIOTHOTO OCaaka. DTU JIPOXOKH OTHOCSTCS K TBUICBHIHBIM IPOXOKaM H HE
CKJICHBAIOTCS APYT C APYrOM B OTIUYHE OT XJIOMBEBHUIHBIX APOAIKEH HU30BOTO
OposkeHus1, 000JIOUKH KOTOPBIX SIBISIOTCS KICHKHUMH, YTO MPUBOJIUT K CIUTTAHHUIO
U OBICTPOMY OCKICHHIO KIETOK.

W3 KynpTypalbHBIX OPOXKEH K APOXKIKAM HHU30BOTO OPOXKECHHSI OTHOCSITCS
OOJBIIMHCTBO BUHHBIX U MUBHBIX JIPOMOKEH, a K IPOXOKaM BEPXOBOTO OpPOKEHUS
- CIIUPTOBBIE, XJICOOMEKAPHBIE U HEKOTOPHIC PAChl TUBHBIX JIPOMOKEH.

JIposxoKu ITydiiie pa3BUBarOTCs B KUCIo# cpeae (pH 4-6) u BBLACpKUBAIOT 10
(15-17) % cnupra B pactBope. poxoku BepxoBoro Oposkenus (Saccharomyces
cerevisiae) HAXOJATCA B BEPXHUX CJOSIX Cycla, KyJla OHU TOJHUMAIOTCS
o0pa3ylomuMcsl  yIJIepooM JTUOKCHAa U TeHol. bpokeHume wumer c
HE3HAYUTEIBHBIM MOBBIIEHUEM TeMrepatypsl (20-28)°C. Hezamonro g0 koHia
OpOoXXeHUsT APOXKH O00pa3yloT XJIONMbS W OCEJAlT Ha JIHO OpOJMIBHBIX
eMkocteil. Uepes 5-7 nHel BepxoBoe OpoKeHUE 3aKaHUYNBACTCS.
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Hpoxokn HuzoBoro OpokeHus (Saccharomyces vini) — pa3BUBaIOTCA B
aHa’pOOHBIX YCIOBUSAX U TpH Oosiee HU3KOU Temmeparype (6-12)°C, mostomy
nporuecc mporekaeT MeniaeHHo (8-10 gueit). Jpoxiku BCKOpe OCeqaroT Ha JHO U
00pa3yIoT XJIONbEBUIHBIN OCAJIOK.

3uromuiieTel. PaHee 3UTrOMUIIETHI Ha3bIBAIM ILJIECHEBBIMU Tpubamu. OHH

UTPalOT OOJBUIYIO POJIb B KadecTBE MPOAYyLEHTOB ¢epmeHToB. ['pubbl pona
Aspergillus MPOAYLUPYIOT aMUJIOJIUTUYECKUE, MPOTEOIUTUYECKHE,
NEKTOJIUTHYECKUE UM Jp. (EepPMEHThI, KOTOPbIE HCIOIb3YIOT B CIHPTOBOM
IPOMBIIUIEHHOCTH  BMECTO  COJOJa /s  OcaxapuBaHUs  Kpaxmana, B
MMBOBAPEHHOM — TP YaCTUYHOM 3aMEHe COJI0/1a HECOJIOKEHBIM 3€pPHOM H T.I.

B npousBojacTBe JIMMOHHOM KHCIOTHI A.niger SBIseTCA BO30yIUTENEM
JUMOHHOKHCJIOTO OpPOKEHUS.

B Moyi04HOW TPOMBINUIEHHOCTH HCMONB3YI0 IieceHu poxaa Penicillium B
CBIPOJIENIUU TIPU MPOU3BOJICTBE CHIPOB KOMaMOep U POKPOpTH.

K nmpoaykram MUKpOOHOTO OpOKeHHsI U METabOoJIu3Ma OTHOCATCS NIEPBUYHBIE
MeTa0O0JUThI, BTOPUYHBIE META0OIUTHI, PEPMEHTHI U cama KJeTouHas Ouomacca
(Tak Ha3bIBaeMbIe OEJIKM OJJHOKIETOYHBIX MUKPOOPTaHU3MOB).

3aBepuiarolield cragued J00ro MUKpPOOHMOJOTMYECKOTO IPOU3BOJCTBA
ABJIIETCS BBIIENICHUE 1I€JIEBOIO MPOAYKTAa W3 KYJIbTYPaJIbHOW CpEIbl M €ro
OUYHUCTKA.

TakuM 1eneBbIM MPOAYKTOM MOXKET ObITh JUOO OMoMacca KIETOK, JIHOO
KaKoH-TO TMPOAYKT KIJIETOYHOro wmetabonusma. Ecim neneBoil mnpoaykr
HAXOJWUTCA BHYTPH KJICTKU (HAKAIUTMBACTCS WM BXOJUT B COCTaB KIETOYHBIX
CTPYKTYpP WUJIU 00O0JIOUKH), TO OH SIBJIETCS dHIOMETA0O0IUTOM, €CIU BBIAEISAETCS
KJIETKOH B KYJIbTYPAJIbHYIO UAKOCTh - 3K30MeTaO0NIUTOM. B OOJbIIMHCTBE
CIlyuaeB U3BJIEYEHHUS HHAOMETAOOIUTOB HEOOXOAMMO IpEeABaApUTEIBHOE
paspyimieHue kietok. OpHako 3TOT Ipouecc YyAoOHee MpOBOAUTH HE
HEIOCPEACTBEHHO B KYJBTYpaJbHON Cpele, WM3BIEKAaeMOW U3 peakTopa, a ¢
KOHIIEHTPAaTOM KIIETOK IOCJe yJajJeHUs KyJabTypaiabHOU >kuiakoctu. [loatomy
NEPBBIM 3TANlOM BBIJIETICHUSI OOJBIIMHCTBA MPOIYKTOB MHUKPOOHOIOTHYECKOTO
CUHTE3a SBJISETCS OTAeJIeHHEe OHOMacchl MUKPOOPTaHU3MOB TMPOAYLUEHTOB U3
KyJbTYpadbHOW XUAKOCTU. IIpH 3TOM B 3aBHCHMOCTH OT THIIa HCIOJIB3YEMbIX
MHUKPOOPTaHU3MOB MOTYT MIPUMEHSITHCSI CAMBIE Pa3TUIHBIC METOBI.

Bonpocwi ons camoxonmpons:

1. HasoBuTte LeneBble NPoAyKTbl NULLEBOI BUOTEXHOMNOMUN.

2. YTto Takoe BMOTEXHONOrMYECKUI npouecc?
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3. YTo Takoe cTepunusauunsa (nactepusaums)?

4. Kakne GMOTEXHONOrMYecKne npoLEecChl Yallle BCEro WUCMonb3yTcs

oTpacnsamMu nULLEBON NPOMbILLNIEHHOCTU?
5. Kakne cnocobbl NpOMbILLIIEHHOMO KYNbTUBUPOBAHUSA

MUKPOOPraHn3mMoB Bbl 3HaeTe? Yem obycnasnueaetcs Bblbop crnocoba

KyJ'IbTI/IBI/IpOBaHI/IFI?

6. Kakue cBoncTBa MUKpPOOpPraHM3mMoB obecneyumnn cTpemuTenbHoe
pasBuUTME MUKPOBMONOrn4yeCcKon NPOMbILLIEHHOCTU?

7. Kak BBIVISIAUT KpUBas pa3BUTUS TMOMYJSIIUA  MHUKPOOPTaHU3MOB B
HecMmeHsieMmoit cpene? Hapucyiite rpaduk, 0003HauMB HA HEM (a3bl pa3BUTHUS

8. MpoayKkTbl MUKPOBHOro BpoXkeHust U meTabonuama, Ux npakTUyYeckoe

npuMmeHeHne.

Tema 3.2 Depmenmuvie npenapamsl 8 NUULEBLIX OUOMEXHOIO2USX

Cooepoicanue memul:

Knaccudukanus wu HOMeHknarypa @epMmeHTOB. VCTOUYHHMKM MOTydeHUs
dbepmeHTOB. AKTUBHOCTH (epMEHTHBIX mpenapaToB. CBoiicTBa (HepMEHTOB.
Kuneruka gpepmenTaTuBHbIX peakiuid. Ummobunuzamus ¢pepmenToB. OCHOBHBIE
(bepMeHTaTUBHBIE MPOIECCH B MUILEBOH OMOTEXHOJIOTHH.
®epMeHTbl. DHJOTeHHbIE (PePMEHTHBIE CUCTEMBI - Ba)KHEHIIAass COCTaBHAs YacTh
Oouonornyeckoro ceipbsi. OOmme cBoiictBa (epmentoB. depMeHTaTHBHAS
KMHETHKAa, MeXaHu3M (epMeHTaTuBHOW peakiuu. Ponb (epMeHTaTHBHBIX
MPOLIECCOB  NIPU  pa3pylI€HUH KIETOYHOM CTPYKTYphl. OKHUCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CHUCTEMBI (JIMIIOKCUTE€HAa3a, MOHO(EHOJIMOHOOKCUTEHA3a,
NEepOKCHaa3a), UX poJib, MEXaHU3M JACHCTBUS M 3HAUCHHE MPU XPAHEHUU U
nepepaboTke cbipbs. [uaponutrnyeckue ¢GepMeHThl (dcTepasa, TIMKO3UA3bl,
mpoTeasbl, JUNa3bl, aMuia3bl, Karajga3a), CBOMCTBA M pPOJb B IMPEBpPALICHUSIX
OCHOBHBIX KOMIIOHEHTOB ITUIIEBOTO CBHIPHS.

[{pamka}z xapakmepucmuxa memabsl.

q)epMeHTHble npenaparbl NpeacTaBliAlOT cobon OYnLEHHbIE ¥

KOHLEHTPMpPOBaHHbIE NPOAYKTbI, coaepKallmne onpeaeneHHble PepmMeHThI
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(3H3UMBbI) UMM KOMMNNEKC PEPMEHTOB, XapakTepHbIX ANs GUONorm4yecknx
cpen u
opraHuamoB — npoayueHToB. OHU ABNAKTCA BaXHbIM 3N1EMEHTOM B
TEXHOMNOTUAX
MULLIEBBLIX  MPOAYKTOB U NPUMEHSIIOTCS  ONs  MHTeHcudukaumm
TEXHOMOIrMYECKUX MPOLIECCOB M MOBbILWIEHUS KayecTBa MPOAYKTOB
nUTaHus.

depMeHTbl BbICOKOTO KayecTBa MO3BONSAKT YNy4YlUTb TEXHOMOTUH,
COKpaTUTb 3aTpaTtbl M Aaxe MONyYuTb HOBble MPOAYKTbl. OTO OOUH U3
Hanbonee 9M@EKTUBHBIX U MNEPCMNEeKTUBHBLIX CMOCOOOB YCKOPEHMS

TEXHONMOINNM4YeCcKnx rnpoLeccos..

Cnenyer pa3nuyarh J1Ba MOHATHUS: (EpMEHTHl U (EPMEHTHBIE Mpenaparhl.
@DepMeHTbl HaXOJATCS MPAKTUUYECKH BO BCEX JKHUBBIX OOBEKTAaX: PACTEHUSX,

KUBOTHBIX MW MHUKpoopranusmMax. Ho ang nonydyeHna JqepMeHTHbIX
npenapartoB TMpuUrogHbl TOJIbKO HEKOTOpPble pacTeHunAa Wi oTaesibHble
OpraHbl paCTeHMIZ N XXKUBOTHbIX, CnocobHble HakannmMBaTb 3HAYUTENbHOE

KONnmM4ecTtBo oepMeHTOB depMeHTHBIE ITpenapaThl MOTYT MPECTaBIATh COO0M

cMech (EepMEHTOB WU (PEPMEHT OJHOTO BHAA, UMETh PA3IUYHYI CTENCHb
OYUCTKH, MOTYT OBITH JOOABJIICHBI B ChIPhE WJIM MPOJYKT, WIH HCIOJB30BATHCS
3aKperyICHHBIMU Ha HocuTeNe (MMMOOUIIM30BaHHbBIE (DEPMEHTHI).

B KauyecTBE HCTOYHHKA MOJTyYCHUS (hepMEeHTHBIX npenapaTon
OMOTEXHOJOTUYECKUM CIIOCOOOM HCIOJIB3YIOT TKAaHW M OpraHbl PacTCHUH,
KUBOTHBIX M MHKpOOpraHu3mbl. [lo SKOHOMHYECKMM W TEXHOJOTHYECKUM
COOOpaXeHUsM TMOoaydaTh (EPMEHTHI C IMOMOIIBI0 MUKPOOPTaHU3MOB OoJiee
BBITOJIHO, Y€M W3 PACTUTEIBHBIX WU >KMBOTHBIX HCTOYHUKOB. B cmeruanbHO
CO3JIJaHHBIX YCJIOBUSIX MHKPOOPTaHWU3MBI CIIOCOOHBI CHHTE3WPOBATH OTPOMHOE
KOJIMYECTBO Pa3HOOOPa3HBIX (PEPMEHTOB.

[Tpou3BoicTBO (hepMEHTHBIX MpETapaToOB SABJSICTCS OJHUM U3 MEPCIECKTUBHBIX
HaIpaBJICHUH pa3BUTHUS OMOTEXHOJIOTUH.

Bonpocwi ons camoxonmpons:
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1. UYem epmMeHTbl NpuHUMNUANbHO OTNMYaKTCA OT KaTanu3aTopoB

HeopraHn4yeckomn npupoab!?
2. [epeyncnuTte OCHOBHbIE rpynnbl pepMeHTOoB.

3. B yem 3akroyaeTcs npeMmyLLecTBo NCNONbL30BaHUS

NMMOOUNN30BaHHbBIX (PEPMEHTOB?

4. Kakue Ct)epMeHTbI pacTUTEeNIbHOro npouncxoxXxaeHuma, Wncnolib3yemble

I'II/ILLI,eBOIZ POMBILLUNEHHOCTbIO, Bbl 3HaeTe?

5. Uto nogpasymeBaeTcs No4 akTUMBHOCTBIO epMeHToB? OT Kakux

drakTopoB OHa 3aBUCUT?
6. Kakyto porib urpatoT KOSH3UMbI?
7. Yto Takoe GpepmeHTAIHS?

8.Mepeuncnute knaccbl EPMEHTOB, MPUMEHSEMble B MULLEBOWN
NPOMbILLNIEHHOCTMW.

9. HazoBute cnocoObl mojyudeHus (EepMEHTHBIX MpenapaToB s MUIIEBON
MIPOMBILIJIEHHOCTH

10. MpuBeauTe npuMepbl MUCMONb30BaHUA (EPMEHTHbIX MNpernapaTtoB B

NULWEBOW MPOMbILLSTIEHHOCTM.
11. PactutenbHoe cbipbe ansg nosiydeHna oepMeHTHbIX npenapaTos.

12. Cblpbe XMBOTHOrO MNPOUCXOXAEHMS ANS MNonydYeHust epMEeHTHbIX

npenapaTos.

13. lNpumepbl ucnonb3oBaHUA (EPMEHTHLIX MpenapaTtoB U3 CbIpbs
PacTUTENLHOIO W >XMBOTHOIO MPOUCXOXAEHUA B PasfUYHbIX OTpacnax

I'II/ILLI,eBOIZ NPOMbILLUJTEHHOCTW.

14. HomeHknaTypa oepMeHTHbIX NpenapaTtoB MUKPOBHOro

NPOUCXOXOEHNA.

15. NpnmeHeHne ammnonnTUYECKNX pepmMeHTOB.
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16.. NpMeHeHne NEKTONMNUTNYECKUX N LENNIONONUTUYECKNX PEPMEHTOB.

Tema 3.3 JIHK-mexnonocuu 6 npouzeoocmee npooyKmos NUmaHusl.
I'enemuuecku moouguyuposannvie UCMOYHUKU RUWU

Cooepoicanue memol:

Uctopus otkpseitus JJHK kak HocutTens renerudeckoit unpopmanuu. ['ennas
uHxeHepus. OOIIMe NPUHUMUIIBI KOHCTPYHUPOBAHMS HOBBIX OPraHU3MOB JIJISt
ouorexHonmoruu. TexHomorun pexkomOuHanTHRIX JIHK.  Kinonuposanue
M3BECTHBIX M KOHCTPYMpOBaHHE HOBBIX OeyikoB. OOmias cxema BEKTOPOB IS
KJIIOHUpOBaHUs U skcnpeccun pekomOouHaHnTHbIX JJHK Ilonydenue TpaHcreHHBIX
OpraHrW3MOB, HE COAEepKalluX MapKepHble TeHbl. KoHCTpynpoBaHHe
CEKPETUPYIOIIMX OpraHu3MoB. Meroabsl KOHCTPYUPOBAaHUSA IPOJYLIEHTOB
OMOJIOTUYECKH aKTUBHBIX BEILIECTB: celieKiusi, MeToj] pekomOuHaHTHBIX JIHK,
rUOpUIOMHAs TEXHOJIOTHSI.

[lonumepasznast uenHas peakuus. [eHeTMueckH  MOAU(PUIKUPOBAHHBIE
opraHu3Mbl. MeTOIbl TMOJYyYEHUS TPAHCTEHHBIX OpPraHW3MOB. TpaHCTEHHBIE
KUBOTHBIE. TpaHcreHHble pacTeHus. AHaIu3 o0pa3lioB MUUIEBBIX MPOIYKTOB Ha
NPUCYTCTBUE TEHETHUYECKHM MOJAUQPUIMPOBAHHBIX OpraHu3mMoB. CHcTeMbl
kauectBeHHOro [II[P. CkpuHUHrOBBIE METOABl HMACHTU(PHUKALUUA TPAHCTEHOB:
BoIsiBIeHHe CaMV 35S mpomotopa u nos tepmuHatopa. I'MO-cneuuduunbiii
meton TP
[Ipeumymiectea 'MO u BO3MOXKHBIE PUCKH. 3aKOHOJATEIBbHOE PETYIHPOBAHUE
MapKHUpPOBKHU MpoAyKuuu, coaepxaieit ' MO.

[{pamka}z xapakmepucmuxa memabl.

[eHeTMyeckn MoOANUUMPOBAHHBIMU  UCTOYHUKaMn  (TMU)  nunwm
CUMNTAIOTCA FEeHETUYECKM MOOUMDULMPOBAHHbLIE PACTEHUS U XUBOTHbIE, a
TaKkKe reHeTMyeckn moanmduumpoBaHHble MUKPOOPraHu3mbl (OakTepuum,
CVHe-3ereHble BOAOPOCN, BUPYChI).

[MpoooBONLCTBEHHAA W CENbCKOXO3sMCTBEHHAA opraHmsaums OOH
(FAO) paccmatpuBaeT  UCNONb3oBaHME  METOLOB  FEeHETUYECKOW

NHXEeHepUn anAa co3gaHmAa TpaHCreHHbIX COpTOB paCTeHMIZ nnoéo apyrux
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opraHnamoB KakK HEOTbEMJ1IEMYIO 4acCTb CENbCKOXO3ANCTBEHHOM

OMOTEXHONOINM.

I'MO-nipoyKThl BIiEpBBIE€ MOSABWIKCH B npofaxe B 1990-x rogax. Hanpumep,
nepBbiMd B 1994-o0M B OTKpBITYO OpPOJaXy IMOCTYNWINW TE€HHO-
MoauduuupoBanHsle ToMatbl. C TeX MOp METOAbl TEHHOM HWHXEHEPUU
IIPUMEHEHBI K CO€, TOPOXYy, KyKypy3€, XJIOUYAaTHHUKY, caXxapHOW cBekJe. Takue
CEIBCKOXO3AMCTBEHHBIE NPOAYKTHl AKTUBHO CKAPMIIUBAIOTCS CKOTY, TOpa3zao
peXe  HUCIONB3YIOTCA W  NOpU  HW3TOTOBJIECHUM  YEJIOBEUECKON  IHUIIH.
B uactHOCTH, IO pa3HBIM OllEHKaM, Oojiee TpeX YeTBEpPTEH BbIpalllMBAEMOW B
MHpPE COU U OKOJIO MOJOBUHBI BCeTO XiomuatHuka sBistorcss ['MO. Tpancrennas
KYKypy3a 3aHMMaeT 4E€TBEPTh BCeX MOceBOB. CaMasl akTUBHAs B BbIpAlIUBaHUU
I'MO crtpana — ApreHTuHa. 31ech Ha KaXIbIX JIBYX TIE€KTapax H3 TpeX
BbIpalMBaroTCcs TpaHcreHHsle KyapTypbl. B CILA moxy I'MO-noceBbl oTBEAEHO
OKOJIO 38 MPOLEHTOB BCEX MIOCEBHBIX 3€MEJIb: 3TO TPETUM PE3YIBTAT B MUPE.

Hemaublii acCOPTUMEHT NUIIEBBIX MPOAYKTOB B HACTOSAIIEE BPEMS IOJIYYAIOT,
MIPUMEHSISI METOAUKY FEHHON MHKEHEPUHU.

B Ilpunoxenun 9 k CanlluH 2.3.2.1078-01 «['uruennueckue TpeOOBaHUS
0e30MacHOCTH M THIIEBOM IIEHHOCTH NHUIIEBBIX MPOAYKTOB» IPHUBEICHO
TPaKTOBAaHUE TEPMHUHA «TE€HETUYECKH MOAUPUIMPOBAHHBIE MCTOUHUKHU UK.
Tak Ha3pIBalOT UCIIOJIB3YyEMbIE YEIOBEKOM B MWLy B HATypaJIbHOM WU
nepepabOTaHHOM BHJI€ THUIIEBbIE MPOAYKTHI (KOMIIOHEHTHI), MOJYYEHHBIE W3
TE€HETUYECKH MOAU(PUIIUPOBAHHBIX OpraHU3MOB. A TE€HETUYECKU
MOAU(PUIMPOBAHHBIE OPraHU3Mbl, coryacHo [lpunoxenuto 9, — 3To opraHuzm
WIM HECKOJbKO OPraHu3MOB, JIOObIE€ HEKJIETOYHbIE, OJHOKJIETOYHBIE WU
MHOTKJIETOUHbIE 00pa3oBaHMsl, CIIOCOOHBIE K BOCIPOM3BOJCTBY WIIM IMepenaye
HACJIEICTBEHHOI0 TE€HETUYECKOI0 MAaTepHala, OTJIMYHBIE OT IPUPOJHBIX
OpraHMW3MOB, IOJYYEHHBIE C INPUMEHEHWEM METONOB TE€HHOW HWHXKEHEPUU U
coJiepKalllie TeHHO-UHKEHEPHBIM MaTepual, B T. Y. T€Hbl, HUX (parMeHTbl WIU
KOMOHMHAIMIO TEHOB.

OO11ecTBEeHHOE MHEHHE K T€HHBIM MAHUNYJSALUSIM C MPOAYyKTaMU MUTAHUS
otHocuTcsi HeoaHo3HayHo. B CIIIA OwuT mpoBeieH COIMOJIOTHYECKHM OIpoc.
Jronam mpeqnarajioch OTBETUTh Ha JBAa BONPOCA: KakK Bbl OTHOCUTECH K
TpaHCTeHHbIM mnpoaykTam? CTaHeTe M WX NOKyNaTh, €CIM OHM OyayT
YJIYUILIEHHOTO KadecTBa, HO Aopoxke? 48% OMpOIIEHHBIX Tajld OTPULIATEIbHBIN
OTBET, 30 — MOJIOKUTENBHBIN, OCTANIbHBIE — HeomnpeAaeneHHbli. Koraa sxe Bompoc
chOpMyIHpPOBAIU MO-IPYroMy, a MMEHHO: €CJIM KaueCTBO HOBBIX MPOJIYKTOB
OCTaHETCS HEU3MEHHBIM, a 1IeHA YyNaJeT, aMepUKAHCKUE MOTPEOUTENHN OTBETUIIU
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C TOYHOCTBIO 10 HA000pOT. 48% OMPOIIEHHBIX BHIPA3HIIA TOTOBHOCTH MOKYNATh
TpaHCreHHYIO eny, 30 — OTKa3aaucCe.

B IlIBeiinapuu, HanmpuMeEp, 3aNpelICeHO HMCIOJIb30BaThb B BUJE MPOAYKTOB
reHeTHYECKH TpaHCHOPMHUPOBAHHBIE OBOIIM W (PPYKTHl M BBINTYCKaTh HUX B
OKPYXaIOIIyI0 Cpely, HO JabopaTOpHbIE MCCIEIOBaHUS BEAYTCS B 3aKPBITHIX
CUCTEMAX, MO/ )KECTKUM KOHTPOJIEM.

B ®PI" B 1996 r. akTUBUCTBI aHTUTEHHOI'O JIBH>KEHUSL pa3opuian 14 OonbITHBIX
nosieit Uuctutyra uMm. Makca Ilnanka. B To ke Bpemsi OeNbruiiiibl ¥ KaHa bl
CEIOT YCTOMYMBBIN K repOMIMIaM parc, U3 KOTOPOro JAeiaroT Macio. OpaHiry3bl
BO3/IEJIBIBAIOT HEBOCIIPUMMYMBBIN K SIAOXMMUKATaM TaOaK.

B CIIIA pa3pemieHo mnpojaBaTh 16 HauMEHOBAaHMW T€HETUYECKHU
MOAU(PUIMPOBAHHBIX PACTEHUMN, 6 U3 HUX CO3pEiH B JlabopaTtopusix MoHcCaHTO, B
T. 4. nomMuAopel. Takue mnOMUAOPH coOUparOT OypbIMH M XpaHAT MpHU
temneparype 120C. [Ipy KOMHAaTHOW TEMIIEpAaType OBOLIM 3a CUYMUTAHHBIE YacChl
CTAHOBATCSI KPOBaBO-KPACHBIMHM M OYEHb JOJITO COXPAHSIOT CBOM TOBAPHBIN BUJL.
[Ilectb KynbTYp BBIBEAEHBI H3-II0J TOCYAApPCTBEHHOI'O pEryiInpoBaHus.B
3esieHOrpajie BbIBEIM HEOOBIKHOBEHHO YCTOMUYMBBIN TPAHCTE€HHBIN KapTO(eb.

Hupexktop  MHopmanmoHHOro  LeHTpa 1O  OHMOTEXHOJOTMH  MpHU
MexayHapOoJJHOM COBETE Hay4yHBIX COI030B M Poccuiickoil AkageMHuu Hayk
A.T'onukoB Ha Bompoc 00 OMAaCHOCTU TPAHCTEHHBIX MPOAYKTOB OTBETHI: «HUKTO
€lle HE M0KAa3aj, 4To 3TO OnacHO. Ho MoTeHIMaNbHBIN PUCK UCKIIOYNTH HEJb3S,
TaKk Kak Mbl HE 3HAaeM OTAAJCHHBIX pE3YJIbTAaTOB, T. €. BO3MOKHBI
HenpeaBuaeHHble 3¢ dexTrl. Kak Ob1 HU Obl1a Majia UX BEPOSITHOCTh, HO €CJIM OHA
HE paBHa HYJI0, TO PaHO WU MO3IHO 3TO coObITHE mMpou3zoiiaer. [loatomy
pa3paborana KoHBeHIMs 0 OMOJIOTHYECKOM pa3HOO0pa3uu, B KOTOPOIl peub UaeT
0 HEOOXOAMMOCTH «0€30MacHOi mepenayu, MCHOJb30BaHUS W TNPUMEHEHUS
JOOBIX JKUBBIX HM3MEHEHHBIX OpPraHU3MOB, SIBIAIOIIMXCA  PE3YJIbTaTOM
OMOTEXHOJIOTUM U CIIOCOOHBIX OKa3aTh HEOJIaronpusTHOE BO3JACHCTBUE Ha
COXpaHEHHUE U YCTOMYHMBOE UCITIOIB30BaHUE OUOJIOTMYECKOTO Pa3HOOOpa3us».

B Canllun 2.3.2.1078-01 yka3zano: «/lud m0OMIIEBBIX NOPOAYKTOB U3
reHeTHYeCKM MOAU(PUIMPOBAHHBIX MCTOYHUKOB 00s3aTelibHa HH(POPMALIHS:
«TEHETUYECKU MOIU(PUIIMPOBAHHAS MPOAYKIUSA», UIU «IIPOYKLHS, MMOITydeHHAs
U3 F€HETUYECKU MOIU(DUIIMPOBAHHBIX HCTOUYHUKOBY, WM «IIPOAYKIUS COACPHKUT
KOMIIOHEHThl M3 TEHETHYECKHM MOAM(UIHUPOBAHHBIX HCTOYHUKOB»  (IJIst
MPOAYKTOB, cojepxaniux 6onee 5% xomnonentoB ['MU). TlumieBbie mpoayKTHI,
nonydeHuble u3 MU u He copepkaiiue 1e30KCUPUOOHYKIEMHOBYIO KUCIOTY U
0€JIOK, B JIONOJHUTEILHOM 3TUKETUPOBAHUM HE HYXKIAIOTCA B Cllydae MOJHOMN
SKBUBAJICHTHOCTH MHUILEBON HEHHOCTH MPOAYKTA TPAAULIMOHHOMY aHAJIOTy».
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[MpamMon nepeHoC TreHOoB, OTBeYalLwmMx 3a Morfe3Hble MNPU3HaKM,
SBMSIETCA €CTEeCTBEHHbIM pa3BuUTMEM paboT MO cenekuuu XUBOTHbIX U
pacTeHU, paclMpmUBLLUMX BO3MOXHOCTM CeneKkuMoHepoB B 4acTu
ynpaBfiieMoCTU npouecca Co3daHus HOBbIX COPTOB M pacLUNPEHUss ero
BO3MOXHOCTEW, B YaCTHOCTW, nepedayun MosesHblX MNPU3HaKoB Mexay
HecKpeLLnBarLLmMMmUca Bugamum.

Bo MHOrmx cnyyasix Mcnonb3oBaHWE TPaHCTrEHHbIX PacTEHUN CUMBHO
NOBbILWAET YPOXKaMHOCTb. ECTb MHEHWe, 4YTO MpU HbIHELWHEM pa3mepe
HaceneHuss nnaHeTbl TOMbKO rEHeTU4Yeckn  mMoandUUNpPOBaHHbIE
opraHuambl (FMO) moryT n3basntb MUp OT Yrpo3bl ronoga, Tak Kak npu
MOMOLUN TEHHOM MoauduKauuM MOXHO YBeNuYMBaTb YPOXanWHOCTb WU
kayecTBO nuwM. [POTMBHUKM 3TOr0O MHEHUSI CUYMTalT, YTO MpwU
COBPEMEHHOM YPOBHE arpoTexHUKn 7 MexaHu3auum
CenbCKOXO3AMCTBEHHOrO MNPOU3BOACTBA YXe CyLecTBylLWwmMe cendac,
NONYyYEHHbIE
Knaccuyeckum nyTém, copta pacTeHUN U NOPOAbl XXMBOTHLIX CMNOCOOHbI
cnonHa obecneuyntb HaceneHue nraHeTbl  BbICOKOKAYeCTBEHHbIM

npoaoBOJIbCTBUEM.

Coznanue TeHeTUYECKH MOJU(PUIIUPOBAHHBIX )KUBOTHBIX SIBJSETCS OJHUM W3
KJIFOUEBBIX HAMPaBICHUN pa3BUTHUSI OMOTEXHOJIOTUH B )KHUBOTHOBOJICTBE B MUPE.
CoBpeMeHHBIE TIOAXOJbl HAIMpaBJICHbl HA CO3/JaHUE TPAHCTEHHBIX JKUBOTHBIX,
XapaKTEePU3YIOIINXCS U3MEHECHHBIMU WA MPUHIIUIIMAIIFHO HOBBIMU CBOMCTBAaMH,
paCHIUPSIOMIMMH  aCCOPTUMEHT M CHEKTp  IPOU3BOJUMON  TMPOAYKIIUU
KUBOTHOBOJICTBA B COOTBETCTBUU C TMOTPEOHOCTSAMH COBPEMEHHOI'O pBIHKA.
[lepBoe TpaHCTeHHOE KUBOTHOE (MBIIIIh) MOJIYYEHO C TOMOIIBI0 MUKPOUHBEKIIUU
pekomOunanTHoi JIHK B 3uroty [Ix. ['opmonom ¢ coaBt. B 1980 r., a mepBbie
CEJILCKO-X03MCTBEHHbIE TPAHCTEHHBIE KUBOTHBIC ObUTH MoJydeHbl B 1985 1. T
Bbpemom. Tepmun nipeanoxen [Jx. ['opnonom u @. Pagmiiom B 1981 1.

B nacrosiiee BpeMss B MUpE TOJIYYWIM Pa3BUTHE CIECAYIOUIME HANpaBICHUS
WCIIOJIb30BaHUsI TPAHCTEHHBIX B dKUBOTHOBO/ICTBE
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* CO3JaHME€ O KMBOTHBIX —  TPOJYIEHTOB  OHOJIOTMYECKH  aKTUBHBIX
PEKOMOMHAHTHBIX O€JIKOB JIJIi MEAULMHBI, BETEPUHAPUU U  MHILEBOU
MIPOMBIIIJIEHHOCTH;

* CO3/IaHHE KUBOTHBIX — MO/JIeJel 3a00IeBaHMIl YeIOBeKa U )KUBOTHBIX;

* MOJIyYEHUE TPAHCTECHHBIX XUBOTHBIX — JOHOPOB BHYTPEHHUX OpPraHOB IS
TPaHCIUIAHTALNH;

* CO3aHME€ TPAHCTEHHBIX JKMBOTHBIX C  HM3MEHEHHBIM  KayeCTBOM
KUBOTHOBOJYECKOW MPOAYKIIUH.

[IpuopuTeTHOCTH pa3BUTHS [TaHHBIX HAIPaBIECHWH W TPAHCI€HE3a B
’KUBOTHOBOJICTBE OOYCJIOBJIEHa MOTPEOHOCTSIMU COBPEMEHHOI'O PBIHKA, TaK KaK
OHM HaIPaBJICHbl HAa yIOBJIETBOPEHHE PACTYLIUX MOTPEOHOCTEH pBIHKA 3a CUET
pa3paboTku >P(GEKTUBHBIX U KOHKYPEHTOCHOCOOHBIX TEXHOJOTUM MOTyYEeHUUs
PEKOMOMHAHTHBIX OENKOB (PapMaKoJIOrMuecKoro, BETEPUHAPHOTO M IMHUILIEBOIO
Ha3HAYECHUS;

* 00ecrneurBaOT CO3/laHWe NPUHIMIHAIBHO HOBBIX BHUAOB MPOAYKLIHUU MJIS
pasnuyHbIX ~ oOjacTell  MeOuUMHBI  (TPaHCIJIAHTAMOHHOW  MEJMIIMHBI,
(dbapmMakoI0ruy M T.11.).

. CIIOCOOHBI oOecreyuBaTh MTOBBIIIEHUE MPOLYKTUBHOCTH
CEIIbCKOXO03MCTBEHHBIX

KUBOTHBIX MW  KayecTBa [MPOU3BOAMMON MPOAYKIMU KHMBOTHOBOJCTBA,
oOecrieunBas

TEM CaMbIM IPOJIOBOJILCTBEHHYIO 0€30MacHOCTh CTpaHbl M TOBBIIIAS KaueCTBO
KU3HU HACEJIECHUS .

PbIHOYHBIM ~ CerMeHT  TeHeTHYeCKM  MOAU(UUHPOBAHHBIX  JKUBOTHBIX
MIPEACTABIECH CEroJHs TOJBKO MPOAYKUHEH, IOIYy4aeMOW OT TPaHCTEHHBIX
KUBOTHBIX — MPOJYLUEHTOB OMOJIOTMYECKH AKTUBHBIX PEKOMOMHAHTHBIX OEIKOB
TEpaneBTUYECKOr0 U JUArHOCTUYECKOr0 Ha3zHaueHus: paspeuieHue B 2006 romy
EBponeiickum ATeHTCTBOM IO OLIEHKe JiekapcTBeHHbIX mnpenapatoB (EMEA) k
UCIOJIb30BaHUI0 aHTUTpoMOuHa Il 4enmoBeka, MPOU3BOJUMOIO C MOJIOKOM
TPAHCTE€HHBIX  JKMBOTHBIX, OTKPBUIO  HOBYIO 3py B  INPOU3BOJACTBE
PEKOMOMHAHTHBIX OEJIKOB JIEKAPCTBEHHOTO HA3HAYEHUS. CerogHsi 3TOT
MIPOAYKT OCTa€TCs €IWHCTBEHHBIM IPOJYKTOM, IOJYyYaeMbIM OT TPAaHCTE€HHBIX
KUBOTHBIX, Pa3pEIICHHBIX K UCIIOJIb30BAHUIO HA YETIOBEKE.

Pa3Butne gaHHOrO cermMeHTa pblHKa OOYCIOBIEHO NOTPEOHOCTHIO B
MIPOU3BOJICTBEHHBIX CHUCTEMaX, KOTOpble CHOCOOHBI 3(P(HEKTUBHO MPOUZBOIUTH
pPEKOMOMHAHTHBIE O€NKM W/WIM aHTHTeNla, MUpPOBas MOTPEOHOCTh B KOTOPBIX
cocrasinser 100 xr B rog u 6onee (nannsie FDA).
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OCHOBHBIM PBIHOYHBIM (PAKTOPOM POCTA JAHHOTO CETMEHTA SIBJISIETCS TO, YTO
TPaHCTEHHbIE >KHUBOTHBIE —OHOpEakToOpbl crnocoOHbl obecneunts 10-1000
KpaTHBIN
YPOBEHb CHHTE3a PEKOMOMHAHTHBIX OCJIKOB C MOJIOKOM HJIU C OEJTKOM KYypPHHBIX
SUII 110 CPABHEHUIO C TPAJAMIIMOHHBIMU KYJIBTYPHBIMHU KJI€TOUHBIMU CUCTEMaMHU,
a TaK e CYIIECTBEHHO MEHBIIINE MPOU3BOICTBEHHbIE 3aTPATHI.

Tak, mo naHHbIM omHOro W3 nujepoB phiHKa kKommanuu GTC croumocTb
MOHOKJIOHAJBHBIX AHTUTEN, MPOU3BOJAMMBIX C MOJOKOM TpPAHCTEHHBIX KO3,
onenuBaercs B 105 mommapo CIIIA 3a rpamm mpotuB 300 - 3000 monnapos
CIIA 3a rpaMM T@pud HCHOJIB30BAHMM TPATUIMOHHBIX KYJIBTYpaIbHBIX
KJIETOUHbIX cucteM. [lo gaHHBIM HWHCTUTYTa >XMBOTHOBOjAcTBa Holmrar
(I'epmanusi) MUpPOBOUM pPBHIHOK (hapMaKOJIOTHYECKUX OEJNKOB, MPOU3BOJAMMBIX
TPaHCTE€HHBIMHU KMBOTHBIMH, K 2017 T cocTaBut 18,6 MUIIIMap10B 10IapOB.

OnHako MOXKHO OTMETHUTh YCUJIMSI aMEPUKAHCKUX YYEHBIX, pabOTarouux c
reHoMoM Jiococs. B pamumon uenoBeka BKIOUeH Jiococh AquAdvantage.
AquAdvantage mnomyyaercs H3 OOBIYHOTO aTIAHTHYECKOTO JIOCOCS IyTeM
BHEJIPEHUS I'€Ha TOPMOHA POCTA OT TUXOOKEaHCKOro Jiococss Yunyk. [locnennuit
n3BECTEH B Poccum kak 4yaBblua — KPYITHEUIINN BUJ TUXOOKEAHCKOM «KPacHOMN
PBIOBI», KOTOPYIO HA3bIBAIOT €Ille «KOPOJIeBCKUM Jtococky. Ocodbu AquAdvantage
CTEpUJIbHBI — OHM HE MOTYT BOCIPOM3BOAUTHCS HAa BOJIE WM CKPEIIMBATHCS C
OKEAHCKOW MOMYJISALUEH.

FDA (ympaBneHue 10 KOHTpOJIIO KadyecTBa MHUIIEBBIX MPOIYKTOB H
nexkapcTBeHHbIX mnpemnapatoB CIIIA) He Hanuio OTIMYMNA B NUTATENIbHBIX U
ounonornyeckux cBoiictBax 'MO-10cocs 10 CpaBHEHHUIO C OOBIYHBIM.

®parment JHK, BHeapsiemblil ppiOe Jisi YCKOpPEHUsI POCTa, HE HAHOCHUT il
Bpena, 3aTo AquAdvantage HaGupaeT TOBApHBIN BeC BTpOE ObICTpEE MPUPOIHOTO
nococs. B urore, ppiba Hayana pacTv He TOJIBKO BECHOW M OCEHBIO, KaK PaHbIIIE,
a kpyriblid roa. W BmecTe OOBIMHBIX Tpex JIET JOCTUTajla pa3MepoB,
HEOOXOIUMBIX JJIs MPOJIAXH, 3a 16-18 MecsaueB. MoxkHO oIcUUTaTh, HACKOJIBKO
ATO BBITOJIHEE ISl POAABIIOB.

OpnnoBpemenHo FDA 00bsBUIIO O BBITYCKE JBYX MHCTPYKUUN 110 MapKUPOBKE
npoayktoB ¢ ['MO-unrpeanentamu. OOuWH CHpPaBOYHUK OMKCHIBAET IpaBUia
MapKUPOBKU T€HHO-MOJIU(DUIIMPOBAHHBIX PACTUTEIBHBIX MPOAYKTOB, BTOPOM —
LEIUKOM MOCBsIIEeH Jococio AquAdvantage ¥ BO3MOKHBIM MPOAYKTaM M3 HETO,
BKJIIOYasi KOHCEPBHI.

[Ipu »TOM 3asBka kommaHuu AquaBounty Ha paspernieHue mpoJaBaTh
reHHOMOAU(ULIUPOBAHHOTO JIOCOCS XOJMJa IO MHCTAaHIUSM MHOIO JIeT.
[IpousBonutens nococs AquAdvantage xommanuss AquaBounty Technologies
Hayasia pa3pabotku Buaa B 1989 rogy. B 2003 roay ¢dbupma nopana 3asiBKy B
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FDA Ha omoOpenue cBoero neTuiia Kak nuieBoro npoaykra. B 2012 rony
aMEpPUKAHCKHE KOHTPOJUPYIOIIME OpraHbl-TaKUW TMPU3HAIU, YTO HE BUAAT
HUKAKOTO Bpe/a OT TAKOW MPOAYKIIUH.

Jlupepom  ppIHKa ~ pEKOMOMHAHTHBIX  O€JIKOB,  MPOU3BOJAMMBIX
TPaHCT€HHBIMU >KUBOTHBIMH, siBlisieTca kommnanusi Genzyme Transgenics
Corporation, GTC (CIIIA), xotopass B 2006 rony BwiBena Ha pbiHOK CIIA u
EBpomnbl mepBblii peKOMOMHAHTHBIA MPOAYKT, MPOU3BOAUMBIA C MOJOKOM
TPaHCT€HHBIX K03, — aHTuTpoMOuH III uenoBeka, MupoBas NOTPEOHOCTH B
KoTopoM coctasiisieT 50 kr B roj. B HacTosiee BpemMsi KOMIaHUsI IPOU3BOJIUT C
MOJIOKOM TPAHCTE€HHBIX >KUBOTHBIX elle OkoJo 50 peKOMOMHAHTHBIX OEIKOB U
MOHOKJIOHAJIBHBIX aHTUTEJ TEPANEBTUYECKOIO U IMarHOCTUYECKOTO0 HA3HAYEHUS,
HaXOSUIMXCS Ha pa3IMYHBIX CTaAUSAX KIMHUYECKUX M TMPEIKIUHUYECKUX
ucnpiTanuil.  IIpouyHble TO3WMIMKM HA  pbIHKE OEJIKOB, MPOU3BOAMMBIX
TPAaHCT€HHBIMU JKUBOTHBIMH, 3aHuMaeT kommnaHus Pharming Group NV
(Tomnanaus). Ilponykr kommanuu — wuHruOutop Cl, nNpou3BOIAUMBIN
TPaHCT€HHBIMU KUBOTHBIMH, HaxoauTcs B gaze Il KinHuYecKuX UCIbITaHUiA.

Kpome Toro, »5ta KOMIaHusg 3aHUMAETCS BBIBOJOM Ha  PBIHOK
PEKOMOMHAHTHOrO JakTodeppuHa YenoBeKa, NPOU3BOJAUMOIO C MOJOKOM
TpaHCT€HHbIX KOpoB. Jluaepamu B pa3paboTke pPEeKOMOWHAHTHBIX OEIKOB,
MPOU3BOJUMBIX C OE€JIKOM KYpPUHBIX SIMIL, SBISAIOTCS KoMmmanus AviGenics
(Axopmxusi, CILIA) u Viragen (®nopuma, CIIA). PaGorsl mo co3naHuio
TPAHCTEHHBIX CEJIbCKOXO3SICTBEHHBIX >KMBOTHBIX — MPOAYLEHTOB B Poccuu
MPOBOJATCA MHCTUTyTaMu Poccuiickoil akageMud HaykK B pamMKax peanu3aluu
r1aHa GyHJIaMEeHTaJbHbIX U IPUOPUTETHO — MPUKIAAHBIX UccienoBanuii PAH.

Bce uccnenoBanus orpaHudeHbl paMkamu jabopaTtopuil. Puck moctymuieHus
TPAHCTEHHBIX YXUBOTHBIX HJIM UX MPOJYKTOB B OKPYXAIOUIYI0 CpPEIy CErojHs
MPaKTUYECKU UCKIIIOUEeH. PaboThl B APpYyrux BhILIENIEPEUUCIECHHBIX HAIPABICHUAX
TpaHCTeHe3a XKMBOTHBIX, KaK B MHUpe, Tak U B Poccum HaxonsTcs Ha CTaauu
uccien0BaHuii. BbIBOA TakMX MPOIYKTOB Ha PHIHOK MO CaMbIM ONTUMHCTUYHBIM
porHo3am norpedyer ne menee 5 - 10 ner.

Bonpocwi ons camoxonmpons:

1. lepeuncnutre otnuuma [OHK-guarHoCTMKM OT  TpaguLMOHHBLIX
BGakTepmnonornyecknx MeTodoB WUCCrneoBaHUA MNULLEBOrO  ChipbsS U

NPOAYKTOB.
2. Ha kakom npuHuune ocHoBaHa [HK-guarHocTtuka?
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3. Kakume CenbCKOXO3SNCTBEHHbIE  KynbTypy Haubonee  4acTto

nogseprarTcsa TPpaHCreHo3y?

4. Kakne cTpaHbl gaBnawTca nugepamm B npowussoactee [MO-

cenxosnpoaykuumn?

5. C Kakow Lernblo Yalle BCero npoBoasaTCa reHeTu4eckme mogudgukalmm
CeJIbCKOX03AUCTBEHHbIX pacTeHnin? MNpusegute npumepsbl
npuobpeTaemMblX pacTeHUsAMU B pes3ynbTaTte Takux MaHunynayum

CBOMCTB.

6. Kakre nCTOYHUKY NUIIH HA3bIBAIOT TCHETUIECKH MOIUPUITUPOBAHHBIMH?
7.Kakas wuHdopmanusi n0KHA OBITh yKa3aHa Ha ATUKETKaX TI'€HETHYECKHU
MOAU(PUIUPOBAHHBIX TPOAYKTOB?

8.Kakue renernuecku MoauUIIMpOBaHHbBIE POAYKTHI POU3BOST B HACTOSIIIEE
BpeMs1?

9. IlpeacrtaBnsroT 7OM  OMACHOCTH  JUIA  4YEJIOBEKAa  I'EHETHYECKU
MOAU(PUIUPOBAHHBIE TPOTYKTHI?

10. 115 xakod TpyIIibl TPOAYKTOB 00S3aTENBHO YKa3aHHUE MX MPOUCXOKICHHS
KaK TeHeThYecku MoaupunnpoBanubix? [louemy?

11. Kakoii wMeTon TmONy4YeHHs TPAHCTEHHBIX OpPraHU3MOB 4Yallle BCETO
ucrnoib3yercs aid noiaydenus [ M-pacrenuin?

12. Kakne Buapbl ' M-pacTteHuit 3aHMMaloT B MMpe HanbornbLLmne NOCeBHbIE

nnowaan?

13. Kakmmnm BO3MOXHbBIMW  pPUCKaMM  COMPOBOXAAETCA  LUIMPOKOE
pacnpocTtpaHeHne FMO?

14. CpaBHuTE 3aKOHOJATENBHOE peryiaupoBanre mapkupoBku I'MU crpan EC,
CIIA u Poccun. Kakue ctpansl mMupa MMerOT HauOosee JuOepalbHOE B 3TOM
OTHOILIEHUH 3aKOHOJATEIbCTBO?

15. TpaHCFCHHBIC ZKHUBOTHBIC — HOpOAYLCHTHI OMOJIOTHYECKHU AKTHUBHBIX
pCKOM6I/IHaHTHBIX OEJIKOB IJIA BETCPUHAPUHN U HI/IHJCBOﬁ IMPOMBIINIJICHHOCTH,
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16. COBI[aHI/IC TPAHCTCHHBIX ZKHUBOTHBIX C N3MCHCHHBIM Ka4CCTBOM
)KHBOTHOBOII‘I@CKOﬁ MNpOAYKIINH

17. Otnanénnsle nocneacteua npuMmenenus I’ MO. Hayunas nuckyccus.

Tema 3.4 Onpedenenue 6UO080U  NPUHAOAEHCHOCMU — NPOOYKYUU
HCUBOMHO20 U PACTNUMETLHO20 NPOUCXOHNCOCHUS

Cooxpoicanue memol

IIpumenenne JIHK-texnonormii B numeBor otpacnu: JJHK-nmarnoctuka
O0aktepuanbHbIx 3arpsisHennii, JJHK-unentudukamnms BUI0BOrO cocTaBa ChIPbS.
Metoasl ompeneneHus BHAOBOTO MPOUCXOXKICHHUS Msica, (anbcupukanuu u
reHMOAU(UKAIIUA MSICOMPOTYKTOB. DKCIPECC-METOJIBI OMPEICICHUs] BUIOBOMN
MPUHAJIC)KHOCTH MSICHBIX M PACTUTENIbHBIX HHIPEAUCHTOB, COJEPKAIIUXCS B
KOpMax, MHILEBbIX MPOAYKTAX, IPOAOBOJBCTBEHHOM CBhIPbE PACTUTEIBHOTO,
KUBOTHOTO IIPOMCXOXKAEHHUSA, B TOM YHCJIE MOABEPraBIIMXCSA TEPMUUYECKON
oOpaboTke.
I'enernueckuit 6apkoauHr. [lonstue. BoamoxuocTu. [IpakTuueckoe mpruMeHeHHE
B BUJIOBOM MICHTU(UKAIUU.

Kpamxkas xapakmepucmuxa memol:

[Ipu oneHke KauecTBa MSCHOTO TIPOJAYKTa BO3HUKAET HEOOXOAUMOCTD
MPOBEJCHUS UJCHTU(PUKAIIMKM €ro peaJbHOr0 COCTaBa B COOTBETCTBUHM C
JEeKJIapUPOBAaHHBIMU HOPMATUBHBIMHU JOKYMEHTAMMU.

Lenpto mogo0HOM UIeHTUDUKAIIUN SIBISIETCS ONPEACIICHUE U MOITBEPKICHHE
MOJJIMHHOCTM KOHKPETHOTO BHJAa M HAWMMEHOBAaHUA TOBapa, a TaKxke
COOTBETCTBHUE ONpPEACICHHBIM TpeOOBaHUSAM WIM WH(POpMAIUU, YKa3aHHOW Ha
ATUKETKE WJIM B TOBAPHO-COMPOBOJUTEIBHBIX NOKyMEHTaX. Psn denepanbHbIX
3aKOHOB OOS3BIBACT M3TOTOBHUTENICH JaHHOW MPOAYKIIMU BBITIOJIHSITH 3aJaHHBIC
TpeOoBaHus. Brimyckas mUIEeBOi MPOIYKT, HE COOTBETCTBYIOIINI TpeOOBaHUSIM
HOPMATHBHBIX JIOKYMEHTOB, M Ha O3THUKETKaX KOTOPOTO HET MAaHHBIX O
n00aBJICHUN WM 3aMEHE TeX WJIM WHBIX WHIPEAUEHTOB, MPOM3BOIUTENb YacTO
HapymiaeT 3akoH P® «O kauectBe W 0€30MaCHOCTH IMHUILIEBBIX MPOJTYKTOBY
(02.01.2002), B KOTOPOM YyKa3aHO, 4YTO TakKas TMPOAYKUUS SIBISETCS
HEKaueCTBEHHOM U HEOEe30MacHOM.

B wmetomuueckux pexkomenmarusax MP 4.2.0019-11 "Unentudukarus
CBIPBEBOTO cocTaBa MsCHOM mnpoaykuuu" (yTB. dDenepayibHONU CiayXx00U 10
HaJ30py B cdepe 3aluThl mpaB norpedurteneid u Onaromnonyyus yeigoBeka 18
anpenss 2011 r.) yka3zaHo, 4YTO BHJOBas HUACHTU(UKALMS MPOAYKTOB YyOOs
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CEIBCKOXO3AMCTBEHHBIX KUBOTHBIX U NTHULBI - 3TO YCTAHOBICHUE COOTBETCTBUS
MUIIEBOM NPOAYKIMM HX 3asiBJICHHOMY BHJIOBOMY HANMEHOBAHUIO IIyTEM
UCCJIEeI0BAHUS TOXKJIECTBEHHOCTH TMOKa3aTeJel ayTeHTUYHbIM oOpasliaM W/Wiu
UX OINHCAHMIO, ONYOJMKOBAHHBIM B COOTBETCTBYIOIIMX JIOKYMEHTax, U
uHpopMaly,  CcoAep)Kaleics B CONMPOBOJUTENBHBIX  JOKYMEHTaX U
NOTPEOUTENBCKUX ~ ATHKETKAX, C€  NPUMEHEHHWEM  aHAJUTUYECKUX U
OpPraHOJIENTUYECKUX METOIOB.

BunoBas  danbcudukaus MOpoayKTOB  yOOS — CEIbCKOXO3SHCTBEHHBIX
KUBOTHBIX M MNTHUIBI - Pa3HOBUIHOCTb ACCOPTUMEHTHOM (hanmbcudukanuu,
KOTOpasi OCYLIECTBISICTCS IMYyTEM IOJHOW MM YACTUYHOW MOJIMEHBI TOBapa €ro
3aMEHUTENIEM, & UMEHHO OJHOTO BHJIA CEJIbCKOXO3SIMCTBEHHBIX KUBOTHBIX WU
NTULBI IPYTUM, C COXPAHEHUEM CXOJCTBA OJHOTO WJIM HECKOJBKUX IPU3HAKOB.
BxutouaeT B ce0s crioco06 YaCTUUHOM MOAMEHBI IPOJYKTA MyTEM BBEJICHHS B €O
COCTaB MHUILEBBIX JOOABOK >KUBOTHOTO W/MJIM PACTUTENIBHOI'O MPOUCXOXKACHUS,

coaepxamux JJHK
B  ykazaHHBIX peKOMEHAALHUSIX OMMUCaHbl METOJAbl KAYECTBEHHOI'O
OmpeAeIeHUs BHUI0BOM MPUHAIJICKHOCTH MPOAYKTOB yoos

CENIbCKOXO03MCTBEHHBIX XUBOTHBIX, NTULBI, a Takxke JIHK pactenuii. Meronbl
MO3BOJISIIOT MPOU3BOJAUTH JETEKIWIO CIEAYIONIMX BHUIOB MsCa: TOBSIUHBI,
CBUHMHBI, OapaHUHBI, KO3JISATUHBI, OJCHUHBI, KOHUHBI, KypHIIbl, UHIAEHKH, TyCH,
yTKH, THOOYTKH, a Takxke JIHK com.

Ha nmanHBIII MOMEHT HMCHOJIB3yeMbI€ METOJIBI OPraHOJICITHYECKOTO0, (HU3UKO-
XUMUYECKOTO W  MHKPOOHMOJOTMYECKOTO KOHTPOJS JTal0T  BO3MOXKHOCTH
OTPENICNIUTh CBEXKECTh U 0€30MacCHOCTh KOHKPETHOM MapTHU MSCHOTO CHIPbSl U
TOTOBBIX MSACHBIX U3JEJIUH. [ HICTOIOTUYECKUN aHAIU3 B PSAIE CIy4aeB IMO3BOJISIET
BBISIBUTh HCIIOJIB30BaHUE CYOIPOIYKTOB, COEBBIX OEJIKOBBIX W YIJICBOJHBIX
no06aBok. Ho ¢ moMoOIIpI0 JaHHBIX METOJOB HEJIb3Sl PEIIMTh HE MEHEE BaKHYIO
3a71a4y, BOBHUKAOUIYIO B IPAKTUKE ONPEICICHUS KAUYEeCTBA MACHOU IPOAYKIUH -
YCTAHOBJICHWE  BHJOBOM  MNPUHAJJIEKHOCTH  MSICHBIX M PACTUTEIbHBIX
WHTPEIUCHTOB.

Haubonee nmepcneKTUBHBIM JUIsl PEIICHUS JaHHOW 3aJa4vu SIBISETCS METO/I,
ocHoBaHHbIM Ha JIHK-gmarnoctuke, a MMEHHO METOJ MOJMMEPA3HOW LEMHOU
peaKIuu ¢ JeTEeKIUEeH MPOAYyKTOB aMIUIM(UKAIIUN B PEKUME PEaTbHOTO BPEMEHHU
(ITLIP B peanbHOM BpeMeHH). MHOTOYUCIEHHBIMU  MPOU3BOAUTEIIAMU
pazpaboranbl [II[P-tect-cucremMbl 1t  camoil pa3HOOOpa3HOM  BHUAOBOM
unentudukanuu JIHK, B ToM unce:

e Bos taurus taurus (ObIk/KOpoBa)

e Suidae (cBUHBS)

e Equus (Jiomans)
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e (Capra aegagrus hircus (ko3a

e Ovis (oBma)

o Félis silvéstris catus (korka)

e Canis lupus familiaris (co0aka)

e Muridae /Rattus (MbIIIB/KpBICA)

Berepunapnas cinyx0a, 3amuinas norpedutens ot ¢aabcuduKauu MsICHOM

MIPOIYKIIUH,

MOCTOSSHHO TPOBOJUT BHUIOBYIO Jud@epeHuuanuo wmsca B

OpaboTke.

(V)

MMOoABCPTaBIIUXCA TCPMHYCCKOU O

NpOoAYKTax IIMTAHUA U KOpMaX,

3HaueHUE ITUX MEPOIPUATHI B MOCIEIHUE IOJIbI OCOOEHHO BO3POCIIO B CBA3H C

o

U CCIIbCKOXO3SMCTBEHHBIX U

OTKPBITUECM HOBBIX BHUJIOB IIPHUOHHBIX 0ose3He

TPaHCMUCCHUBHBIX

rpyIre

K

OTHOCAIIINXCA

ZKHUBOTHBIX,

JOMaIlllHUX

ry0koo0Opa3HbIX 3HIIe(paToNaThH.

C 1996 r. Bo Bcex crpanax Epomeiickoro Coroza (EC) BBemeH 3amper Ha

(v

CKApMJIMBAHUC XKBAYHBIM JKUBOTHBIM MACOKOCTHOMW MYKH M3 MIICKOIIMTANOIINX.

CTNAHRKT vHe

r

{‘ﬁLT"FQ MAICOAKENCTHNTA NMY/KTA

HARAKNHHNTN

mnR-A

N moavn

MeToabl onpeaesieHHs ChIPHEBOI0 COCTAal

MblLIISYHOT IKaHW, KON4uec 1BY 1
pacipeieIeHUIO KUPOBOI 1KaHU U
JumdainycKux y3108)

(110 aHA1OMHYECKUM OCOOEHHOC 1M OCEBO10 U
nepudepuueckoro ckelela, popme u usery

OcHOBHBI¢ O0BeKT HccIe10BaHUA IIpenmymecrBa
MeTOIbl
THCTOTOTHUYECKHE M$SICO B TVIIAX H KPYIHBIX KVCKaxX A0C1a104HO TOYHOE OLIPELE.

BUAOBOH LIPHHALICHKHOCIH

PHIHKO-XHMHYECKHe

MfACHO€ CbIPphe€
(oupeseneHte 1eMIEPALYPbl 1L1ABIEHUA,

BCublKY, KO3QPuLmeH1a peppakumnn xupa)

OPHUEHIHPOBOYHBIE PE3YIIb L
YCLIAHOBJISHUIO BUIOBOH
LIPHUHAUIEAHOCLIH MACA, MOL
MUCLI0/1b30BALbCH KAK
BCLIOMOL @1€)1bHbIE ME10/1bl

(PA. PII. P u 1D A)

MACHBIE LPOLYK bl

MeTtox MSACHO€ ChIPb€ H FOTOBBbIe MSICHBIE Ka4ueC1BEHHAA OLICHKA
31eKTpodopesa HPOIVKTHI (KOJIMYECIBEHHbI aHaNH3
(BEpLUKAIbHBII, BO3MOJKEH 110CIIE YBEIIUYEH]
KallWILIAPHbIT, 4YBCIBM1€)bHOCLIH ME10AA |
BCLPEUHbIIT) JKBuaauy paxkropos,
VX YALIAKWMX KAYEC1BO aHE

JH3HMO.IOTHIEeCKHe |MSCHOE ChIPhe H roOTOBbIe MACHBIE yCIaHOBJIEHHE BHUOBOTT

OPOAVKTHI (yC1aHOBICHUE BUAOBBIX HPHHAUISKHOCTH HATUBHOL

pazinunii B pepMeH1HbIX ClLEK1Pax MACHOL O ChIPb:

Humm.r;:..hlvm../ BHAOB KHUBO _.I—um./u
I'pvona pa3IHYHbIe 0HO.TIOTHIYeCKHEe 00beKTIbl, 11OBBILIEHHAA Cleun(HIHOC
HMMYHOJTOIHYE€CKHX |y jopM 4yMCII€ MACHOS ChIPbE M 1010BbIE CpPaBHEHHUIO C PU3UKO-
MeTO0J0B

XHUMHYECKHMMHM ME104aMM

Metoanl,
OCHOBAHHBIE HA
onpereaenuu JHK
(ITLTP, IIIIP - ELISA)

MSICHOE ChIPbe H TOTOBbIe MACHBIE
OPOIVKTHI,

B 10M yuCle :@OEWE.E:O h%bnﬁ&ﬂﬂz./.,..wo
o0padolky. Beiipinenue
danbcnduuupyro wux upumeceii

ObICIPbIIT 1 AOCIOBEPHBIT M
1103B0JIA€ L 110J1YYH Ib PE3YIL
BbICOKOIT C1€11EHN 104YHOC LY




NTHUL, pbIO, HACEKOMBIX U B HEKOTOPBIX APYTHX Ipynmnax *KUBOTHBIX. DparmeHT,
KOTOPBIA aHAIM3UPYIOT A Lened OapkoauHra, HeOOJBIIONW - OKOJIO CEMHUCOT
nap HyKJIEOTHJOB, TO3TOMY OIPEAEICHUE UX IOCIEA0BATEIBHOCTH HE Tpedyer
MHOT'O BPEMEHU U CPEJICTB.

Meton reHeTnyeckoro OapKoauHTa OBICTp, HAJlEKEH M HE TpedyeT ydacTus
BBICOKOKBaJU()UIIMPOBAHHBIX CIIELUATIUCTOB

Cooepoicanue memul:

IIpumenenne JIHK-texnomoruit B mnummeBoid otpacinu: JHK-gmarnoctuka
OakTepuanbHbix 3arps3Hennil, JJHK-unentudukanms BUI0BOrO COCTaBa ChIPbS.
Mertonbl onpenenaeHus BHUIOBOTO TMPOUCXOXKACHUS MsAca, (paibCUPUKALUU U
reHMoIu(PUKAMU MSACOMPOIYKTOB. DKCIPECC-METO/Ibl OMpPEAENICHUsT BUJIOBOM
MIPUHAJIEKHOCTH MSACHBIX M PACTUTEIbHBIX WHIPEAUEHTOB, COAEPKAIIMUXCA B
KOpMax, IHUIIEBBIX MPOAYKTaX, MPOJOBOJIBCTBEHHOM CBIPbE PACTUTENBHOTO,
KUBOTHOTO TIPOUCXOXIEHUSA, B TOM YHCIE NOABEPraBIIMXCSI TEPMUUYECKON
oOpaboTke.

I'enetnueckuit 6apkoausr. [Houstue. Boamoxxknoctu. [lpaktuyeckoe npumMeHeHnE
B BUJIOBOU MJACHTU(PUKALIUH.

OenepanbuBii  3akoH  oT  05.07.96 N 86-®3 "O rocymapCTBEHHOM
pErylMpoBaHUM B 00JIaCTH TE€HHO-UHXKEHEpHOU AestenbHocTu". TlocTranoBneHus
['maBHoro canurtapHoro Bpaua P® ot 8 wHosOps 2000 r. Ne 14 «O mnopsanke
MPOBEAEHUSA  CAHUTAPHO-3MUJIEMHOJOTHYECKONM  JKCIEpPTHU3bl  MPOAYKTOB,
MOJIYYEHHBIX U3 TeHETUUYECKH MOJIU(DUIIMPOBAHHBIX HCTOYHUKOBY.

I'OCT 31719-2012 IlponykTel TNHIIEBBIE W KOpMa. OKCHPECC-METOA
ONpEJICNICHUs]  CBHIPHEBOTO  cocTaBa  (MOJIEKYJSIpDHBIA) i1 YCKOPEHHOM
uaeHtTugukanun Bugocneupuynot JIHK kpymHoro poratoro ckora (Bos
taurus), cBuHbM (Sus scrofa), kypuusl (Gallus gallus), cou (Glycine max),
KyKYpy3bl (Zea mays), kaprodens (Solanum tuberosum) u ap. B cocTaBe KOPMOB,
CBIPbSl HA BCEX ATalax ero rnepepaboTKH, TPAHCHOPTUPOBKHU, XPAHEHUS, a TaKXKe
noytyaOpuKaToB, TOTOBBIX MPOAYKTOB MUTAHUS METOJAOM TOJUMEpa3HON
LIETHOMN peaKIuu

Bonpocwi ons camoxonmpons:

1. Ilepeuncnure CyIIECTBYIOIINE OPUEHTUPOBOYHBIE METON OIPENECIEHUS
BUJIOBOW NPHUHAICKHOCTH NPOAYKTOB >KUBOTHOTO M PACTUTEIBHOTO
MIPOUCXOKICHHUS

2. Kakue MeToapl SBISIOTCS JOCTOBEPHBIMM NPU OMNPEAECIECHUS BHUIIOBOU
MPUHAJIEKHOCTH TIPOIYKIIMH?
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3. Omnpenenenune BUAOBON MPUHAMJIEKHOCTH Msica MO pe3yJibTaTaM peakluu
MIPEIUTUTAIUY.

4. OxapaxkTepu3ydWTe  CIEAYIOIIUA  METOJ  OMNpENENICHUS  BUIOBOM
MPUHAJICKHOCTH Msica: OCOOCHHOCTH aHATOMUYECKOTO CTPOEHUSI KOCTEH
CKeJeTa

5. K OpHEHTHPOBOYHBIM WM  JIOCTOBEPHBIM  METOAaM  BHUJOBOU
MIPUHAJJICKHOCTH HCCIEIYeMOTO MsiCa OTHOCSITCS: TOYKA IUIABJICHUS U
3aCThIBaHUSl KUpa, HOJHOE YHUCIO, IUIOTHOCTh, KOA(DQPHUIIUEHT TMpe
JOMJICHUST; HATMYKE (KaueCTBEHHAs PeaKIysi) U KOHIICHTpaIMs TJIMKOTeHA
B MBIIIIEYHOM TKaHH, OPraHOJICTITHYECKUE ITOKA3aTENIN KUpa U Msica.

6. Omnpenenenue BUAOBOM NMpUHAIIEKHOCTH kUBOTHOM JJHK

7. llpeumymiectBa W  OTpaHUYCHMs]  JJI1  ONPEACIICHUS  BUIOBOM
MIPUHAJICKHOCTH MPOJTYKTOB ’KUBOTHOI'O u PacTUTEIILHOTO
MIPOUCXOMKICHUS MOJICKYJIIPHO-TEHETUYECKUMU METOJIaMH.

8. Tect-cuctemsbl st onpeaeneHus BUAOBON MPUHAIIIC)KHOCTH PHIOHI.

9. TILP-tecT-cucteMbl I BUAOBOM MJEHTU(PHUKAIUU M KOJIHMYECTBEHHOM
OLICHKHU MSICHOTO CBIpbsl B COCTaBE MEJIKOU3MEIbUYECHHBIX MOTyPadpruKaToB
Y TOTOBBIX MSICHBIX IIPOJIYKTOB

10. YUTo Takoe reHeTHYECKUE OAPKOIUHT?

11. Pacckaxute O BO3MOXKHOCTSAX NPHUMEHEHHS METOJA TIE€HETHYECKOTO
OapKoauHTa BBBHUJIOBOM HACHTHU(PUKALUHM MPOAYKIHH PACTUTEIBHOTO U
KUBIOTHOTO MPOUCXOKACHUS

12. Tlpeumy1iecTBa U HEIOCTATKU reHEeTUYECKOro Oakeoaunra. [lepcnekTuBsl
METO/a.

13. Ilpumenenue wmerona JIHK-OuounnoB mnpu omnpeneneHuu BUIOBOM
MPUHAJIEKHOCTH  NPOAYKIMM  PACTUTENBHOTO M KMBOTHOIO
MIPOUCXOKICHHUS.

14. Kommepueckue HaOOpBl ISl onpedenenuss 8U0080U NPUHAONEHCHOCTU
msaca metonom TP, 6uounnsr FoodExpert-1D

Pazoen 4. Yacmuas nuwiesas OUOMeExXHON02UA
Tema 4.1. Buomexnonozuu ¢ xneboneuenuu u RPOU3800CHI8e KOHOUMEPCKUX
uzoenuil.

Cooepoicanue memul:

XnebonekapHble JAPOAOKH, TMPOU3BOJCTBO APOXKKEH, HX OHOJIOTHUYECKUE
ocooennoctu. 'OCT 171-81, TOCT 28483-90. Onpenenenue moabeMHONU CHUJTBI
IPONIKEN.

Colppe 111 XJI€OOMEKapHOrO  MPOM3BOJACTBA.  ACCOPTUMEHT  U3ACIUUN
XJIeOOMEeKapHOM MPOMBIIUICHHOCTH. TEXHOJIOrMYeCKUe CXeMbl IMPOU3BOJICTBA
xjie0a U3 TIIEHUYHOW M prKaHOW MyKH. BHOTexXHOIormueckue mporecchl Ha
pa3HBIX TEXHOJOTHMYECKUX ITamax Mpous3BojacTBa xyeba. [IpumeHenue
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Q)CPMCHTOB B XHC6OHCKapHOﬁ IMPOMBIINIJICHHOCTHU. TexHomoruueckass cxema
IMPpONU3BOACTBA MAKAPOHHBIX HSHCHHﬁ. OcHOBHBIC TTIOKa3aTEIN KauyecTBa.

[{pamka}z xapakmepucmuxa memabsl.

[Ana npousBoactBa xneba B OCHOBHOM MPUMEHSIOT  OPOXKK
Saccharomyces cerevisiae. OOblMHO UX BblpaliMBalOT B pepmeHTepax
nepnognMyeckoro OencTBUA Ha Menacce -— OTXOA4e  CaxapHoro
Npon3BoACTBaA.

OCHOBHbIM CblpbeM B npou3BoAacTBe xneba un xnebobynoyHbIX
n3pgenuin ABNAKTCA: MyKa, APOXOkM, Boga, conb. [lpu npousBoacTee
xneba gepmeHTaLMOHHbIA NPOLECC OCYLLEeCTBNSETCs B nactoobpasHoum
cpene (onapa, Tecto). Myka cogepXut dpepMeHTbl (amunasy n nporteasy),
KOTOpble o6ecneyunBaloT YacTUYHbIN TMAPONM3 Kpaxmana u 6enkoB MyKu,
co3fasasg bnaronpusTHbIN cybcTpaT Anga pocta SpoXxken. B myke Takke
COAEPXKUTCA MHOIO
MOJTOMHOKMCNbIX ©aKkTepuin, KoTopble CO34alT B TECTE KUCNYK cpeay,
CnocobCTBYSA POCTY APOXIKEN.

NHTEHCUMBHOCTb CNMPTOBOro ©OpoXeHust 3aBUCUT OT BpoannbHON
aKTUBHOCTM OpOXoKer, OT TemnepaTypbl W BRAaXHOCTM Tecta, OT
MHTEHCMBHOCTW 3amMeca TecTa, peuenTypbl, Hannina gobasBneHHbIX Npu
3amece ynydwwutenen. [lpouecc rasoobpasoBaHuMsi B TeCTe 3aMETHO
yCKOpSieTCs NpU YBENMYEHUN KONMNYECTBA APOXCKEN MU MOBbLILLEHUM UX
aKTUBHOCTM, NPWU [OCTaTOYHOM KonuyectBe cOpaxuBaembiXx Caxapos,
aMUHOKNCIIOT, POCKOPHOKUCHBIX  COMEn, SABNSAOWMXCA NUTaHUEM
OPOXOKEBBLIX  KNeTok, npu pobaBneHMn eEpMEHTHbIX NpenapaToB
aMUNONUTMYECKOro AENCTBUSA, MOSTIOYHOWM CbIBOPOTKU. B KOHUE BpoxkeHunsd
CyLeCTBEHHO yBenuumeaetcs obbem nonydgabpukatoB (Ha 70-100 %), wu
CHMXaeTcss UX NNOTHOCTb; Temnepartypa yBenuumBaeTtcsa Ha 1-2°C, Tak
Kak ApOXCKM COpaxmnBatoT caxapa C BblAeNeHMEM TENNOThI.

CnupTtoBoe OpoxeHne BHYyTpM TecTa B MEPBble MUHYTbl BbINEYKU

yckopsietca wn npu 35°C pocturaet Makcumyma. B ganbHenwem
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bpoxeHne 3aTyxaeT u npu 50°C npekpalwaeTcs, Tak Kak OpOXOKeBble
KNeTKK OTMUpPALIoT, a npu 60°C npuvocTaHaBnnBaeTCs
XN3HEeOeaTenbHOCTb Kucrnotoobpasywwmnx 6aktepuin. B pesynbraTte
OCTaTOYHOW AeATenbHOCTM MUKPOANOpbl BO BPEMSI BbIMNEYKM B TecTe
yBENMUMBAETCA CoOepXaHue cnupTta, AuoKcuaa yrnepoga m KACOT, YTO

noBbllaeT o0bem xneba n ynyyaeT ero BKyc.

Bonpocwi ons camoxonmpons:

. Kakoe cblpbe 9BnsieTcst OCHOBHbIM, @ Kakoe A0MOMHUTENbHbIM B
xnebonekapHom nponsBoaCcTBE?

2. KakoBbl OCHOBHblE MoOKa3aTenu KaydectBa XnebonekapHbIX OPOXOKEN
(NnpeccoBaHHbIX N cyxmux)? [Npu KakMxX YCrOBUAX M KaK [OSITO0 MOXHO
XPaHUTb OPOXKM B6e3 CHMKEHNS UX KadecTBa?

3. B u4em 3aknivaeTca npuHUMN 3KCNpecc-meToga onpeaeneHus
NOObEMHOMN CUMbl APOXIKEN?

4. Kakune OMOTEXHOMNOrndyeckne npoueccbl NpoTekakT B TecTe nocne
3ameca?

5. Uem otnmnyaoTca onapHeln K 6e3onapHblin  cnocobbl  3ameca
NWwEeHNYHoro Tecra?

6. Ha kakom aTtane obpasytoTcs BKYCOBble M apoMaTU4ecKkne BellecTBa
xneb6a? HasoBnTe OCHOBHbIE BELLECTBA, BXOASLLNE B 3TOT KOMIEKC.

7. B yem otnnumna TEXHOMOrUK NMPUroTOBIEHUSI MWEHUYHOTO U PXKaHOro

TecTa? Yem oHu obycrnoBneHbl?

8. Kakue (epMeHTHBIE mpenapaThl MCHOJIB3YIOTCA JJs KOPPEKTUPOBKU
XJ1e0OMeKapHbIX CBOMCTB MyKHU?

Paznea 4.2. Buomexnonozuueckue npoyeccol 8 npou3e00cmee npoOyKmaoe
HCUBOMHO20 NPOUCXOHCOCHUS
Tema  4.2.1.  bBuomexnonozuueckue  npoueccol 6  NPOU3BOOCHIGE
MACONPOOYKMO8

Cooepoicanue memul:
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CoctaB u cBoHcTBa MSCHOTO ChIpbsi. [Ipon3BoAcCTBO Kojabac W Jpyrou
INPOAYKIMM M3 MsAca M MsCHOro cbipbsd. [loka3zarenu kadecTBa TI'OTOBOM
npoaykuuu. OO1as TeXHOJIOTHYecKasi cXeMa Mpou3BoAcTBa kosibac. O6paboTka
cyonpoayktoB. [Ipou3BOACTBO (QEpMEHTHBIX M HHAOKPUHHBIX MPENapaToB.
[locneybOolinble mpeBpaiieHus MbllieuHod TkaHu. [loHsitue 00 aBToNM3E.
XapakTepucTHKa 3TarnoB, poiib pepmMeHToB. TpynHoe okoueHeHre. OOpa3zoBaHue
akTomuosuHa. Pacriag riamkoreHa B pa3sBUTHMU ABTOJIMTUYECKUX MPEBpALLCHUN
MbiieyHOM TkaHU. Co3peBanue. Poilb M XapakTepUCTHKAa KaTEIICUHOB.
[IpenmecTBeHHUKHM BKyca M apoMara Msca. BrausHue QepMeHTaTUBHBIX
npoleccoB Ha Mopdosioruueckue, (puanyeckue, CTPYKTYPHO-MEXaHUYECKUE,
bu3NKO-XUMHUYECKHEe U (DYHKIIMOHATBHO-TEXHOJIOTHYECKUE CBOMCTBA Msca U
MSICHBIX IIPOJYKTOB.

Knaccuduxkanus Msca B 3aBUCUMOCTH OT I1yOuHBI aBTOIM3a. CpaBHUTENbHAS
XapaKTepUCTHUKA TEXHOJIOIMUECKUX, KAUeCTBEHHBIX U MOTPEOUTEIBCKUX CBOMCTB
Msca B 3aBHCHUMOCTM OT TJyOMHBI aBTOJM3a MBIIIEYHONM TKaHWU. BrnusHue
bu3UKO-XUMHUYECKUX (HaKTOPOB Ha TIYOMHY M CKOPOCTb AaBTOJUTHYECKUX
IIPEBPALLCHUN.

OpraHuzanus TPOMBIIUICHHON NepepaloTKh MsAca C Yy4eTOM OOBEKTHBHBIX
3aKOHOMepHOcTel aBTonu3a. [loaxoabl, METONbI, CIOCOObI, UCTIOIb3YEMBIE IS
YIPaBIEHUSI CKOPOCTBIO ABTOJIUTHUYECKUX MNpeBpalieHuil. Ilonarue o msce ¢
HETPAJULIMOHHBIM XapakTEepoOM Tpolecca aBToJIM3a, €ro KiaccuduKaims.
Oco0OEHHOCTH TOTPEOUTENBCKUX M TEXHOJOTMUYECKUX CBOWCTB CBHIPbS U
cnenuuKy nepepadoTKu.

ABTOJUTHYECKUE U3MEHEHUS KUPOBOU TKaHU. TEXHOJOTMYECKOE 3HAYEHHUE
TUAPOJIMTUYECKUX U3MEHEHHUM JKUPOB, KaTAIU3UPYEMbIX TKAHEBBIMU JIUIIA3AMMU.
ABTONWTHYECKME  U3MEHEHHs  KpoBU.  Pacmag  OCHOBHBIX — BEIIECTB.
ABTONUTHYECKUE U3MEHEHUS CYOTIPOYKTOB.

ABTOJIWUTHYECKUE TPEBpAIIEHUsT B MACE MNTHIBI W NOTUUEHPOAYKTaX.
Muxkpodnopa wmsca. Mctounuku. MexaHu3M MHUKPOOMANBHBIX MPOLECCOB.
Bnusinue BHemIHUX (aKTOPOB U COAEPKaHMSI BOJABI B MACE U MACHBIX MPOIYKTaX
Ha pa3BUTHE MUKPOOMATBHBIX MPOLIECCOB. AKTHUBHOCTh BOJBI U crnenuduxa
Pa3BUTHAMUKPOOUATIBHBIX TPOLECCOB. Knaccudukanuss msica 1mo creneHu
CBEXKECTHU.

ITopya msca U MSCHBIX NPOAYKTOB: THUEHUE, OCIM3HEHUE, NUTMEHTALUs U
Ipyroe BIWsSHUE HA KadyeCTBO MPOAYKTOB. MeETOIbl OLIEHKU CBEXECTU Msca.
MeTo/1bI OLIEHKH 00€CKPOBIUBAHUS MsIca.

Rpamka}z xapakmepucmuxa memabsl.

TexHonorus npomn3soacrtrea MHOIMMX COBPEMEHHbIX MACONPOAOYKTOB
obazatenbHO BKNOYaeT B cebsa  MONOYHOKMCROoEe 6po>|<eH|/|e. B
CbIPOKOMYEHbIX konbacax u B pacconax Aana OKOPOKOB, TpyaAuHKH,

KOpGI7IKI/I MOJ1IOYHOKWNCI1blE 6a|<Tep|/||/| noaaBnAarT PoOCT THUITOCTHbIX
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MWKPOOPraHM3MOB W y4acTBYHT B (POPMMPOBAHMM BKyca M apomarta
roToBOro npoaykta. B msconpoayktel, Tpebywline 6akTepuanbHO
depmeHTaLmmn, 06bIYHO A06AaBNAT 3aKBaACKy, coaepKalllylo cneumansHo
OoTOOpaHHble LTaMMbl CTPENTOKOKKOB, NakTobauunn v neanokokkos. B
3TOM cry4Yyae Ha ynakoBKe [AOJIKHO ObiTb yKasaHo, YTO B COCTaB NpoaykTa

BXOOAT 6aKTepman bHbl€ KyJ1bTYpPbl.

C menpl0 pa3MsArdeHuss Msca, OOJErdyeHus ero oOpabOTKH IMIMPOKO
OpPUMEHSIOTCA  (PepMEHTHBbIE  Mpenaparbl  MPOTEOJTUTHYECKOro  JIEUCTBHUS.
Hcnonb3oBanue ¢GEepMEHTHBIX MpPEenapaToB B MPOMBIIUIEHHBIX MaciTadax
CBI3aHO C TEXHOJIOTMYECKUMHU 3aJadyaMH pPaBHOMEPHOIO paclpeaeseHus
(hepMEeHTOB NMpU BHECEHUH UX B MSCO.

Bonpocwl ons camoxkonmpons:
1. B 4em 3akntoyaeTtcs nepBuyHas ob6paboTka Monoka Ha NpeanpuaTUax?

2. Ha kakux OMOXMMMYECKMX MpoLieccax OCHOBaHO MPOU3BOACTBO

KUCIMTOMOJIOYHbIX I'IpOJJ,yKTOB?

3.B kakmx Bupax npon3BoaATCA 3aKBaCKM A4 TMPOMbILLIIEHHOIO

UCMOJSIb30BaHNA?

4. ,El,a|71Te XapakKTepuctmuky MUKPOOPraHM3mMoB, MNpuUMeHAeMblX O51A

3aKBaACOK.

5. Kakue cyulecTByloT knaccudpukaumm BUAOB  KUCIIOMOMOYHbIX

NPOAYKTOB?
6. Ha kakne knaccbl 4ensrT cbipbl Mo knaccudpukauyum 3.X. JunaHaHa?

7. Kakue MUKPOOPraHnambl “ (*)epMeHTHble npenapartbl NCMNOJIb3YHOTCA B

cbipogenuu?
8. NpuBeguTe cxemy TEXHONOMMN NPOM3BOACTBA Chipa.
9. Kakne nsmeHeHuns npetepneBaeT MSCO XMUBOTHbIX rnocrie y6oa?

I'Iepet—mcnme CTagunn aBTOJINTUHECKUX NPOoLECCOB MACA.
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10. Kakne mukpobuonormyeckue npoleccbl NpoTeKarwT B MdAce nocne

y60s51 XKUBOTHbIX??

11. Yto cobou npeacraBnseT npouecc co3peBaHus msica?

12. OxapakTtepuayinte npouecc n cnocobbl pasmopaKmMBaHns MACHOrO
CbIpbsl C TOYKM 3PEHNSA €ro KavyecTBa.

13. Kakne BuObl nopym Msca MOryT BO3HUMKHYTb B rpouecce ero

xpaHeHna? o BO30eNCTBMEM KaKMUX areHToB?
14. Kakne paktopbl MOryT YCKOPUTb NOpYy Msica?

15. Kakoe Cblpbe€ NMPUMEHAKT B NMPOU3BOOCTBE KonbacHbIX U CONEeHbIX

n3genun?

16. Kakue Tpe6OBaHI/IFI npeaobAaBnAlOT K KayeCTBy CbipbA  ON14

NPOn3BOACTBA Konbac 1 coneHbiX N3aenuin?

17. [MpBeante nocnegoBaTeNnbHOCTb  TEXHOMOMMYECKUX  cTaaumn

NnPpUroToBJ1IEHNA KonbacHbIX N3genuun.

18. Kakue uenu npecnegyet TepmoobpaboTka MACHbIX U3ennin?

19. Kakue dbepMeHTHBIC TIpenapaThl MOTYT MCIOJB30BaThCS MPU MPOU3BOJICTBE
KoJi0acHbIX u3neanii? C Kakou nenp?

Tema 4.2.2. Buomexnonocuueckue npoyeccuvl 8 nNPpou3800Cmee MoIoKa U
MOJIOUHBIX NPOOYKIMOB

COO@prCClHue membvl.

OCHOBbI TEXHOMOMMNU MOSIOKA M  MOJFOYHbIX NPOAOYKTOB. CocTtaB u
CBOMCTBA MOJIOKa. nepBW-IHaFI O6p860TKa Monoka. KucnomornouyHble
NnpoAyKTbl, nXx KJ'IaCCI/I(bI/IKaLI,I/IFI. TexHonorua npon3BoacTBa
KMCITOMOJIOYHbIX MPOAYKTOB. O6Ll.l,aﬂ
TeEXHONorn4eckad cxema npoun3Boactea KUCITOMOJIOYHbIX MPOAYKTOB.

[Mony4deHune
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3aKBacok MOJTOYHOKUCIbIX GakTepuii. Mpon3BoacTeo cbipa.
Knaccudumkayms CbIpPOB. OCHOBHble nokasaTtenu kadyecTBa

KMCIMOMOJIOMHOWM NPOAYKUMN.

Kpamxkas xapakmepucmuxa memvl
CoBpemeHHasi MPOMBILUIEHHAs MepepaboTka MOJIOKa MpEACTaBIseT CcoOou

KOMIUJIEKC TOCJIEA0BATEIbHO BBIMOJHACMBIX XUMHUYECKUX, (PU3UKO-XUMUYECKHX,
MUKPOOUOTIOTUUECKHUX, OMOXMMHYECKHX, OHMOTEXHOJIOTHYECKHUX,
TeIIOGU3NIECKUX U APYTUX TPYAOEMKUX U CHEHUPUISCKUX TEXHOJOTHUYECKUX
nporeccoB.  [lpennpuaTtuss  MOJOYHOM  OTpacid  OCHAIIEHBI  OOJIBIIUM
KOJIMYECTBOM IepepadaThIBAIOIICH TEXHUKH.

OCHOBHBIMH  IIOKa3aTeIIMH MOJIOKA KakK OOBEKTa TEXHOJOTHYECKON
nepepaboTKu  SIBJISIOTCSL  COCTaB, CTEMEHb YWCTOTHI, OPraHOJENTUYECKUE,
OmoxuMu4eckue, (PU3NKO-MEXaHUYECKUE CBOMCTBA, a TaK)Ke HaJIU4YUE B HEM
TOKCHUYECKUX W HEUTPAJU3YIOIIMX BEIIECTB. MOJIOKO COCTOMT W3 BOJBI M
pacripe/ieJIeHHbIX B HEH TNHIIEBBIX BEIIECTB — >XUPOB, OEJIKOB, YTJEBOJOB,
(hepMEeHTOB, BUTAMHUHOB, MUHEPAJIbHBIX BEIIECTB, ra30B DTH BEIIECTBA IOCIE
yAAJICHUS BOAbI M Ta30B HA3BIBAIOT CYXUM MOJIOYHBIM OCTATKOM.

Cyxoll OCTaTOK BKJIOYAE€T BCE MHUTATENbHBIE BemecTBa MoJioka. OH
ONpeNeNsieT BbIXOJ TOTOBOM MPOAYKIMKA TIPU MPOU3BOJICTBE MOJIOYHBIX
MPOJYKTOB.

ConeprxaHue Cyxoro BEIIECTBa U OTACIbHBIX €r0 KOMIIOHEHTOB HEMOCTOSIHHO
B TEUCHHE Mepuoja JakTanuu. KoamdecTBo Kupa MmoBep>KEHO caMbIM OOJIBIINM
KojebaHusaM, 3aTeM uuetr Oenku. ColaepkaHHE JIAKTO3bl M COJIeH, HA0OOpOT,
MOYTH HE W3MEHSETCS B TEYEHUE BCEro IMepuoja Jiakranuu. Jluamna3on
KOJI€OAHMI HAXOOUTCA B TECHOM CBSI3M C BEJIMYMHOM 4YAaCTHUI[ OTIEIbHBIX
COCTaBHBIX YacTeH.

K Ba)KHBIM TEXHOJOTUYECKUM CBOMCTBaM MOJIOKA OTHOCATCS
TEPMOYCTOMYUBOCTD U ChIYYKHAsI CBEPTHIBAEMOCTb.

TepMOyCTONYNBOCTH MOJIOKa OIpENENSACT ero IIPUTOJTHOCTh K
BBICOKOTEMIIEpAaTypHOH  00paboTke. ITO  CBOWCTBO  YYUTHIBAIOT  IIpHU
MPOU3BOJICTBE MOJIOYHBIX KOHCEPBOB, CTEPUIIM30BAHHOTO MOJIOKA, MPOJYKTOB
nerckoro nutaHus. OOyCIOBJICEHO OHO B OCHOBHOM KHCJOTHOCTBIO MOJIOKa U
COJICBBIM COCTABOM.

[ToBpIllIEHME KHUCIOTHOCTM MOJIOKA B PE3YJIbTATE KU3HEICATEIBHOCTH
MOJIOYHOKHCIIBIX OaKTepuil CHUXKAET €ro TepMOyCcTOM4YMBOCTh. I[locnennee
3aBUCUT OT PABHOBECHS MEXAYy KaTHOHaMHu (KaJbllUid, MarHud u JAp.)
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aHuoHamu (uuTpathl, ¢ocdarbl U Jp.) MOJOKA; M30BITOK TE€X WU JPYTUX
HapylIaeT COJEBOE PABHOBECHE CHUCTEMBI, YTO MOXET MPUBECTH K KOATYISIIUU
OEJIKOB.

ChruyXHasi CBEpThIBAEMOCTh MOJIOKA OTHOCUTCS K (paKkTopam, OnpeIestonum
€ro MNPUrOJHOCTh JJIi TPOU3BOACTBAa chipa. [IpoOIKUTENBHOCTh CHIYY>KHOM
KOaryJsiiui OelKOB M IUJIOTHOCTh CIyCTKa 3aBUCST OT KOHIIGHTPALMU HOHOB
Boioposia B moJioke. [Ipu cumxenun pH Monoka peakuus nporekaeT OpicTpee u
CT'YCTOK TOJIy4aeTcsi 0oJiee MIOTHBIM, YTO CBSI3aHO C MOBBIIIEHUEM aKTUBHOCTH
celuykHOro (hepmenrta. OntumansHoe 3HaueHue pH cocrasuser 5,35-5,7.

H3MeHeHre KOHUEHTpAaIlMi MOHOB KaJbIUsl B MOJIOKE CYIIECTBEHHO BIMSET
Ha MPOJIOJKUTEIbHOCTh CBEPTHIBAHUS OCJIKOB U IJIOTHOCTh CHIYY>KHOTO CTyCTKa.
Haunyumas koarymnsiuusi OenkoB HaOJIOJaeTcsl MpU KOHUEHTpAIUU XJIOopUaa
Kanpuus B Moisioke, paBHOM 0,142%. CkopocTh CBepThIBaHHSI OEJIKOB U
IUIOTHOCTh CTYCTKA MOJIOKA 3aBHCST OT KOJMYECTBA KA3eMHA B MOJIOKE: YEM OHO
00JIbIIIe, TEM BBIIIE MIOTHOCTh MOJIOKA, OBICTpEE KOoarysiuus O€lIKOB U CTyCTOK
Oyznet miioTHee. CBepTHIBAEMOCTh MOJIOKA CUUTAETCSl XOPOIIEeH, HOPMaIbHON WU
cnaboif, eclii MPOJOJDKUTEIBHOCTh CBEPTHIBAHUSI COOTBETCTBEHHO MeHee 10
MUHYT, 10-15 MunyT u 6o0see 15 MUHYT.

B TexHO10ruu MOJOYHBIX MPOJYKTOB BaXKHYIO POJIb UTPAET CBOOOIHAS BOAA,
TaK KakKk MHOTMe (PU3MKO-XUMUYECKHUE M MHUKPOOUOJIOTHYECKUE MPOLIECCHI
MPOTEKAIOT TOJBKO MPHU €€ HaJIW4Yuu. Perynupys cojep:kanue cBOOOIHON BOJBbI,
MO>KHO MOJIYYHUTh JKE€TaeMYyI0 KOHCUCTEHIIUIO MOJIOYHBIX MPOJTYKTOB.

Hapsiny co cBONCTBOM Ka3enmHa CBEpPTHIBATHCA MOJ JEHCTBUEM CHIYY>KHOTO
dbepMeHTa, OH TaKXe CBOMMHU TMOJSIPHBIMU TPYNNaMH UM MENTUIHBIMU
IpyNIUpOBKaMU CBsA3bIBaeT Oosnee 2 T BoAbl Ha 1 r Oenka. DTO CBOWCTBO
o0OecreynBaeT yCTOMYMBOCTh 4YacTUll Oelika B CBIPOM, IaCTEPU30BAHHOM U
CTEepUIIM30BAHHOM MoOJIoKe. B mpoliecce BbICOKOTEMNEpPAaTypHOU TEIIOBOM
00pabOTKH MOJIOKa TPOUCXOAUT B3aUMOJECHCTBHE JEHATYpUPOBAHHOIO (3-
JAKTOT00yIMHA C Ka3eMHOM, B pe3yjbTaTe 4Yero T'uApopuiIbHbIE CBOMCTBA
KazemHa ycwiuBaroTcs. OT HMHTEHCUBHOCTH 3TOTO B3aUMOJEHCTBUSA 3aBHUCST
CTPYKTYPHO-ME€XaHUYECKHE CBOMCTBA (IMPOYHOCTH, CHOCOOHOCTH OTIEIATH
CBIBOPOTKY) KUCJIOTHOTO M KUCIOTHO-ChIUYKHOT'O CT'YCTKOB, 00pa3yIOLIUXCs MPU
BbIPAa0OTKE KHUCIOMOJIOUHBIX TMPOAYKTOB U chipa. ['mapoduibHbie CBOMCTBa
Ka3euHa U MPOAYKTOB €ro pacmnaja TakXKe ONpelessiioT BOJOCBSA3BIBAIOUIYIO U
BJIATOY/IEPKUBAIOIIYIO CIIOCOOHOCTh CHIPHOM MAacchl MPU CO3PEBAHUU ChIpa, TO
€CTh KOHCUCTEHIUIO TOTOBOI'O MPOIYKTA.

Hanvuve B MoOJIOKE JIaKTO3bl HMMEET OOJBIIOE 3HAYCHHE B TEXHOJIOTHH
MOJIOYHOKHUCJIBIX ~ MPOAYKTOB M B MPAKTHUKE  BET-CAHIKCIEPTHU3BI.

Pa3smepbl W KOJMYECTBO >KUPOBBIX IHAPUKOB JHUIUAOB OOYCIOBIUBAIOT
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TEXHOJIOTUYECKHE CBOMCTBA MOJIOKA MPHU CEMAapUpPOBAHUM U MepepaboTKe ero B
Maciao U celp. bombiime morepu kupa HaOMIOAAIOTCS B TOM cllydae, €Ciu B
MOJIOKE OH nmpeoOnagaeT B  (opMe  MEJIKUX  OJKUPOBBIX  IIAPHUKOB.

MuHepasibHbIE BEIeCTBA XapaKTepHU3YIOT KOJUIOUTHOE COCTOSIHHE OEIKOB
npu nepepabotke Moiioka. bydepHas cnocoOHOCTh COCTaBHBIX KOMIIOHEHTOB
MOJIOKa UMEET Ba)KHOE 3HAaY€HUE B MOJIOYHOM MPOMBILUIEHHOCTH. B Monoke u
MOJIOYHBIX MPOAYKTaX B PE3yJIbTaTe BBHICOKOH Oy(hepHOU €MKOCTH BO3MOKHO
pa3BUTHE MUKPO(]IIOPHI, HECMOTPS Ha BHICOKYIO TUTPYEMYIO KHUCIOTHOCTb.

OcHOBOIl OHOTEXHOJIOTUM MOJIOYHBIX TPOAYKTOB SBISETCS MOJIOKO B
CKBalllMBaHUM MOJIOKa OOBIYHO TMPUHUMAIOT Y4YacTHE CTPENTOKOKKA U
MOJIOYHOKHUCHbIE Oaktepun. IlyTemM HCHONB30BaHMS —peaklMil, KOTOpbIE
COITYTCTBYIOT TJIABHOMY MPOIIECCY COpPaKUBAHMS JIAKTO3bl MOJYYAIOT U APYTHe
MPOIYKTHI epepabOTKH MOJIOKa: CMETaHy, HOrypT, CBIp U T.1I.

Bce TexHomoruueckue MpoOUECcChl MPOU3BOJCTBA MPOJYKTOB H3 MOJIOKA
JeNSITCs Ha JiBe 4yacTu: 1) mepBUYHas nepepaboTKa - YHHUUTOKEHHE MOOOYHOU
MUKpodJopel; 2) BropuuHas nepepaboTka. IlepBuunas mnepepaboTka MoJoKa
BKJIIOYaeT B ce0si Heckonbko dT1anoB. CHauajga MOJOKO OYMINAETCA OT
MEXaHUYECKUX TMpUMece M OXJIAKIAeTcs, 4YTOObl 3aMEJIUTh pa3BUTHUE
€CTECTBEHHON MHKpOQJIOpHL. 3aTeM MOJIOKO cenapupyercs (Ipu MpPOU3BOACTBE
CJIMBOK) WJIK roMoreHu3upyetcs. [locie 3Toro npoBoJsT macTepusaiuio MojoKa,
IpH 3TOM Temreparypa nogaumaercs 10 80°C, u OHO 3aKaYMBACTCS B TAHKU HIIH
dbepmentepsl. Bropuunas nepepaboTka MOJOKa MOXKET HITH ABYMS IYTSMHU: C
UCIIOJIb30BAaHUEM MHUKPOOPTaHU3MOB M C HUCHoNb3oBaHuEM (epmeHToB. C
UCIIOJIb30BAaHUEM MUKPOOPraHU3MOB BBINYCKAIOT Kedup, cMmMeTaHy, TBOPOT,
MPOCTOKBAILIUA, Ka3eWH, ChIpbl, OMO(PYKTOJIAKT, OMOJAKT, C HCIOJIb30BAHHEM
(bepMEeHTOB - THUIIEBON TUAPOIM3aT Ka3euHa, CYXYyI0 MOJOYHYIO CMECh IS
KOKTeunen u T.40. llpy BHECEeHMM MHMKPOOPraHM3MOB B MOJIOKO JIAKTO3a
TUAPOJIU3YETCS JI0 TIIFOKO3bI M TaJaKTO3bl, INIIOK03a MPEBPAIIAETCS B MOJIOYHYIO
KHUCIIOTY, KUCIIOTHOCTb MOJIOKA MOBbIIIaeTcs, U npu pH 4-6 xa3enH koaryinupyer.

MoJouHOKHCTIOE OpokeHue ObIBaeT roMo()epMEHTATUBHBIM u
rerepoepmenTatuBabM. [Ipu romodepMeHTaTUBHOM OpOXKEHHH OCHOBHBIM
OPOAYKTOM SBJISIETCS MoJouHas kuciorta. llpu rerepodepMeHTaTUBHOM
OpoxeHUn 00pa3yroTcs AuaneTua (MPUAAIONUNA BKYC CIMBOYHOMY MAcIiy),
CHHUPTHL, AUPHI, JIeTydyue O KUpPHBIE KHUCIOTHL. OIHOBPEMEHHO HIYT
MPOTEOJIUTUYECKUE U JIMIMOJIUTHYECKUE TPOLECChl, YTO JesaeT OeJIKM MOJOoKa
0oJee JOCTYNHBIMU U 000TaIlaeT JOMOJHUTEIbHBIMU BKYCOBBIMU BEILIECTBAMH.

st mpotieccoB (epMEHTAllMM MOJIOKA HCHOJB3YIOTCS YHUCTBIE KYJIbTYPHI
MUKpPOOpPraHU3MOB, Ha3blBaeMble 3aKBackamu. VckiioueHue COCTaBISIOT
3aKBaCKM g Ke(pUpoB, KOTOpbIE TMPEACTABISAIOT €CTECTBEHHBIM CUMOHNO3
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HECKOJBKUX BHUJIOB MOJIOYHOKHUCIBIX TPUOKOB M MOJOYHOKUCIBIX OakTepuil.
OT10T cUMOMO03 B 1a00OPAaTOPHBIX YCIOBHUAX BOCIPOU3BECTH HE yAAJIOCh, IOITOMY
MOJIZICP)KUBACTCST  KYJIbTYpa, BBIICICHHAS W3 NPUPOAHBIX HCTOYHUKOB. lIpum
0J100pe KyJIbTYp AJIs 3aKBACOK MPUAECPHKHUBAIOTCS CIEIYIOINX TPEOOBAaHUM:

- COCTaB 3aKBACOK 3aBUCUT OT KOHEYHOI'O MPOAYKTA (HAIpUMED, IS MOITyUSHUS
auIoQUINHA HUCHOJB3YyeTCsl auuIo(puiIbHas Majoyka, A IPOU3BOJICTBA
MIPOCTOKBAIIIN - MOJIOYHOKHCIIBIE CTPETITOKOKKH);

- IITaMMBI JOJKHBI OTBEYATh OIPEICIICHHBIM BKYCOBBIM TpPEOOBAHUAM; -
OPOAYKTHl JODKHBl HMMETh COOTBETCTBYIOIIYIO KOHCUCTEHIMIO, OT JIOMKOM
KPYHHUTYATON A0 BSI3KOM, CMETaHOOOpa3HOM;

- ONpEIeNIEHHAsl aKTUBHOCTh KUCJIOTOOOPa30BaHUS;

- (parope3ucTeHTHOCTh IITAMMOB (YCTOMYMBOCTD K OakTepuodaram);

- CIIOCOOHOCTB K CUHEPE3HCY (CBOMCTBY CTyCTKa OTAAaBaTh BIIAry);

- 00pa3oBaHME APOMATUYECKUX BEILIECTB; - COYETAEMOCTb IITAMMOB (0€3
aHTaroOHU3Ma MEXIY KyJIbTYpPaMH);

- HaJIM4he aHTUOMOTUYECKUX CBOMCTB, T.€. OAKTEPUOCTATUUYECKOE JIEUCTBHE IO
OTHOIIIEHUIO K MAaTOTeHHBIM MUKPOOPTaHU3MaM;

- YCTOWYHMBOCTH K BBICYIITUBAHUIO.

KynbTypsl 17151 3aKBacoK BBIAEISIOTCS U3 MPUPOAHBIX HCTOYHUKOB, MIOCIIE YETO
MPOBOJUTCS HANpaBJICHHbIA MyTareHe3 M OTOOp IITaMMOB, OTBEYAIOLIUX
MEPEUUCICHHBIM BbIIIE TpeOOBaHUSM. DBHOTEXHOJIOTMM Ha OCHOBE MOJIOKA
BKJIIOYAIOT, KaK IIPaBWJIO, BCE OCHOBHBIE CTaguM OMOTEXHOJIOIMUYECKOTO
MIPOU3BOJICTBA, KOTOPBIE MOKHO PACCMOTPETh Ha MIPUMEPE CHIPOBAPEHHUS.

CelpoBapeHue - OJAMH U3 JPEeBHEHIIMX IMPOILIECCOB, OCHOBAHHBIX Ha
dbepmentanuu. Ha mnepBoM »sTame uaeT NOATOTOBKAa MoOJOKa (IEepBUYHAsS
oOpabotka). Ha BTOpOM - rOTOBUTCS KyJIbTypa MOJIOUHOKHUCIBIX OaKTepuil.
Mukpoopranu3Msl noaouparoTcs B OTIpeIeIICHHON POTOPIINH,
obecnieunBaroliell Hauiydulee kadecTBo. Habop Oakrepuil Takke 3aBUCUT OT
TeMIiepaTypsl TepMooOpaboTKu. TpeThsi cramusa - craaus ¢epMeHTaluu, - B
CBIPOBapEHUH B HEKOTOPBIX CIydasX MPOUCXOIUT B 2 3Tama, A0 U MOCJe CTaAuu
BbiiesieHua. CHayana MOJIOKO HWHOKYJIHMPYIOT OIpEACNICHHBIMU IIITaMMaMU
MUKpPOOPraHU3MOB, MPUBOASIIMMU K 00Pa30BaHUIO MOJIOYHON KUCIIOTHI, a TaKkKe
n00aBISAIOT ChIUYyXHBIM (epmeHT penHuH. [locine oOpa3oBaHusi crycrka
CBIBOPOTKY OTIEJSIOT, a IOJYYEHHYI0 TBOPOXKHCTYIO MacCy IIOJIBEPIraroT
TepMooOpaboTKe M IpeccyloT B (opmax. [lanee CrycTok coyiiT M CTaBAT Ha
co3peBaHue. MHorga moslydeHHas Macca IPOUCXOAUT  JIONOJHUTEIbHYIO
00palboTKy, KOTOPast 3aKJIFOUAETCS B CIEAYIOIIEM: 3apaKEHUE CIIOPAMU TOIYOBIX
IJIECHEBBIX TPUOOB MPHU NPOU3BOJACTBE POK(Opa; HAHECEHHE HAa MOBEPXHOCTH
cnop OenbIX IUIECHEBBIX TI'puOOB MpU MNPOU3BOJACTBE KamamOepa u Opu;
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HaHeceHue OakTepui, HEOOXOAMMBIX JJISI CO3PEBaHUS HEKOTOPHIX CBIPOB.
Hekotopble chIpbl MOCi€ BBIAECIEHUS JOJDKHBI TOJBEPTHYTHCS NaJIbHEMIIEH
dbepmenTanuu (ctaaus co3peBaHusi). MuKpoopraHuzMbl U (EpMEHTBHI B XO7E
ATOrO TMpollecca TUAPOIUIYIOT KUPbI, OCJIKM M HEKOTOpbIE IPYrue BEIIeCTBa
MOJIOZOTO chipa. B pesynbrare ux pacnajga oOpas3yloTcs BellecTBa, MPUIAIOLINE
ChIpaM XapaKTEPHBIA BKYC.

IIpuMeHeHne 3aKBacOK B MPOU3BOJICTBE KUCIOMOJIOYHBIX IPOIYKTOB, IOPOKH

3aKBaCOK.

3akBacKa— OCHOBHOH MCTOYHHUK BHECCHHS >KeJaeMOW MHUKpO(IIOpHI B
MOJIOKO TIpU TIPOM3BOJICTBE KHCIOMOJIOYHBIX MPOAYKTOB. 3aKBacKa SIBJISCTCS
YUCTOH ITOCEBHOH KYJIBTYpOH MHUKpOOpraHu3MoB. [Ipm BHECEHHMHM 3aKBAaCcKU
MOJIOKO oOoramiaercs MHUKPO(hIOpOH, MPOU3BOASAIICH CKBAIIMBAHWE MOJIOKA U
CIIOCOOCTBYIOIIEH HAKOTUICHHIO BKYCOBBIX 1 ApDOMaTHYCCKUX BEIIIECCTB.

JIJ1st 3aKBalIMBaHUS MOJIOKA M CJIMBOK W3/IaBHA MIPUMEHSIIH MPOCTOKBAIITY WIIH
CJIMBKY BBICOKOTO KadecTBa. B KauecTBe €CTECTBEHHBIX 3aKBAaCOK HCITOJIH30BAIU
MaxTy, CKBAIICHHBIC CIWUBKH WIM KHCIIo€ MOJIOKO. OHHM HE rapaHTHPOBaIU
MOJIYYCHHE IPOJYKTAa BBICOKOT'O KauyecTBa, TaK KaK COJICP)KAIM pPa3IMYHbIC
MHUKPOOPTaHU3MBI M 4YacTO 3arpsA3HSUINCh IOCTOPOHHEH MHKPODIOpPOH,
BBI3BIBAIOIICH TOpUYY MpOAyKTa. bakTepuanbHble 3aKBACKH B MPOMBIIIJICHHOM
MacimTabe BIEpBBIC CTAIM MPUMEHSITH B Macioaenuu B KoHIe XIX B.

B MOJIOYHOH MPOMBINIJICHHOCTH HCIOJIB3YIOTCS 3aKBACKH, TOJyYEHHBIC W3
YUCTBIX KYJBTYP MHKPOOPTaHU3MOB, KOTOpPBIE TOTOBSAT B CICIHAIBHBIX
naboparopusix. CoctaB MUKpO(DJIOPHl MOAOUPAIOT TaKUM 00pa3oM, 4YTOOBI
oOecreyuTh I KaKIOTO BHUAA TMPOAYKTa CBOWCTBCHHBIM €My 3amax, BKYC,
KOHCHCTEHIIHUIO.

B 3akBackax MoOryT OBITH pa3iMuHbIC IMOpOKH. Hampumep, B 3aKkBackax,
COCTOSIIIUX W3 ME30(DHIBHBIX MOJIOYHOKHCIBIX CTPENTOKOKKOB, OJHHM W3
HanOoJiee PacIpPOCTPAHECHHBIX MOPOKOB SIBISICTCS Pa3BHUTHE TEPMOYCTOWUMBBIX
MOJIOYHOKHUCIBIX Tajgouek. OH BO3HHMKAET B PE3yJIbTaTe HAPYIICHUS PEKUMOB
nactepu3anuy, Hed(PPEKTUBHOTO OXJIaXKJACHUS TOTOBOH 3aKBacKd. Takum
o0pa3oM, CHIKEHHE KaveCcTBa 3aKBACOK MOXKET OBITh CBSI3aHO C HApPYIICHHUEM
COOTHOIIICHUS KYJbTYp MHKPOOPTaHW3MOB B 3aKBacke, a TaKXKe C Pa3BUTHEM
OakTeprodaros, HaTMYMEM B MOJIOKE MHTHOUPYIOIIMX BEIIECTB U T. .

Bonpocwi ons camoxonmpons:

1. B yem 3akntoyaetca nepsuyHas obpaboTka Monoka Ha npeanpuaTnax?
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2. OxapakTepusyinTe cocTaB MOJIOKa.

3. Nepeyncnnte ocHOBHbIE rpynnbl 6enkoB Mosoka.

4. OnnwunTte pepmMeHTHbIE CUCTEMbI MOJIOKA.

5. Cnocobbl thanbcudunaynm Mmonoka n MeTodbl UX BbISIBIEHUS.

6. YKaxumTe 3HayeHMe COCTaBHbIX YacTen MOfioka B TEXHONOrMu

npon3soacTBa MOJIOYHbIX NMPOOYKTOB.

7.Ha Kkakux OMOXMMMYECKMX MpoLeccax OCHOBaHO MPOM3BOACTBO

KUCITOMOJIOYHbIX I'IpOJJ,yKTOB?

8. Kakue MEePOrNpunATnNA BKIKOYaET B cebsa coBpeMeHHada npomMblLUIieHHas

nepepaboTka Mmonoka?

9. B kakmx Buaax NnpPpon3BOAATCA 3aKBaCKun A5 MNPOMbILLIJIEHHOIO

UCMOJSIb30BaHNA?

10. JanTte xapaktepucTuky MMKPOOPraHM3mMoB, NpUMeHAeMbIX A51S

3aKBaACOK.

11. Kakune cyLecTByOT Knaccugukaumum BUgoB KUCITOMOSOYHbIX

NPOAYKTOB?
12. Ha kakune knaccbl 4ensaT cbipbl No knaccudpukauum 3.X. AunaHaHa?

13. Kakue MUKPOOpPraHn3mMbl " (*)epMeHTHble npenapartbl UCMNOJIb3YHOTCA B

cbipogenuu?

14. lNpnBegnte cxemy TEXHONONMN NPON3BOACTBA CbIpa.

Tema 4.3. [lusosapenue, cnupmosas u 1uKepo8oO04Has
NPOMBIUUIEHHOCTb.
Cooepoicanue memul:

CBIpBC IJIA TIPOU3BOACTBA IIHMBA. TexHomoruyeckas cxema IMpOU3BOACTBA IINBA.
BI/IIIBI I[pO)K)KCﬁ, HUCIIOJIB3YEMBIX B IIHMBOBAPCHUMU. HpOI/IBBOI[CTBO KBaCca H
0E€3aJIKOrOJIbHBIX  HAIIUTKOB. OcHOBHBIC TIOKa3aTeIW KadecTBa TOTOBOM

MPOAYKIINH.
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Knaccuduxanus u XapaKTEpUCTHUKA BUHOI'PAJHBIX BHUH. Ceoipbe.
TexHonoruueckue

CXEMBbI TMPOU3BOJICTBA BUHOrpPagHbIX BUH. OCHOBHBIE TOKA3aTEeJIM KadyecTBa
rotToBoil mpoaykuuu. ChIpbe, TEXHOJOTHMYECKAash CXe€Ma IPOU3BOJACTBA CIIUPTA,
OCHOBHbBIE MOKa3aTEJId KAa4eCTBA ChIPbid U T'OTOBOM MPOAYKLIMHU. Mcnionb30BaHue
MOOOYHBIX MPOIYKTOB U OTXOJIOB.

[{pamka}z xapakmepucmuxa memabsl.

[MMBO, Kak W npoyme arnkorosibHble HanuTKW, Mony4vyarT nyTem
cbpaxmBaHus caxapocodepallero Ccbipbsi, B pe3ynbTaTte KoTOporo
obpasyTcsa cnupT u yrnekucnoin ras. [o nossneHna pabot lNacTtepa B
koHUe XIX Beka 0 CyTu npoucxogswmx npu OpoxXeHUn npoLeccoB U UX
MexaHu3Max ObIfo KM3BECTHO O4YeHb Mano. [lacTtep nokasan, u4To
bpoxeHne ocyulectBnseTca 6e3 [ocTyna BO3gyXa XUBbIMU KreTKkamu
APOXoKen, Npyn 3TOM caxap npespallaeTcs B CNNPT U
yrnekucnboln ras. CoOpaxuBaHue OCyLlecTBNAeTca Apoxkamu poaa
Saccharomyces. Hanuune cBoOOOHbIX caxapoB obsa3aTenbHO Ans
CANPTOBOrO
BpoxeHus Npu ydactum Saccharomyces, Tak Kak 3TWU BUAObl OPOXKEN He
MOryT
rmaponusoBaTtb nonmcaxapuabl.

B npousBoactBe COMPTHLIX HaMUTKOB Hauboriee 4acTo MNPUMEHSIOT
lWwTaMMbl  apoxoken Saccharomyces cerevisiae wvnu  Saccharomyces
carlsbergensis. [ NnaBHoe pasnuyve mMexay HUMU 3aKr4yaeTcs B TOM, YTO
S. carlsbergensis MoOryt nosHoCTblo cbpaxmBatb padpdmHo3y, a S.

cerevisiae K 3TOMY He CNOCOOHbI.

BBI60p mTaMMa IIMBHBIX I[pO)K)KCfI SBIIsIETCA HauboJiee BaKHBIM YCIIOBHCM,
OoIpcaACIrOIINM CBOMCTBA IIMBa: €TI0 IBCT, BKYC U apoOMart, KpCIoCTh.

Heobxogmumoe ycrnosue nwboro cnuptoBoro 6poamsibHOro npouecca
— HanuMume caxapa B Cbipbe. Tak, B NpOM3BOLCTBE BMHA UCMNOMb3yeTCH
caxap BMHOrpagHoro coka. [loyTm BCce BMHO B MUpe [enawT U3
BUHOrpaga ogHoro Buaa, Vitis vinifera. Cok 9Toro BuHOrpaga —

npekpacHoe cbipbe AN npousBoacTBa BMHA. OH GoraT nutaTenbHbIMM
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BelecrBamMmun, Cnyxmt WUCTOYHUKOM o6pasoBaH|/|;| NMPUATHbLIX 3arfaxa W
BKyCa, CoAepPXKNT MHOIo caxapa, ero npmpoaHasa KACNOTHOCTb noaasndeT
POCT HeXXenartelbHbIX MUKPOOPraHM3mMoB.

BuHooenue, B oTnuyne oT nMBoBapeHnda, Ao CcamMoro rnocriegHero
BpeMeEHU OblNI0O OCHOBAHO Ha UCMNOMb30BAHUN OUKUX MECTHbIX ,u,po>|<>|<e|7|.
EaQvHcTBEHHAS 06p860TKa, KOTOpOI7I noaseprann suHorpaa Ao omxKuma, -
OKypunBaHme ero CepHUCTbIM ra3om, 4YTOObI COK HE TEMHEn. Kpome TOrOo,

CEepPHUNCTDI 1 ras nogaenseT

ACATCIIBHOCTh HC BUHHBIX I[pO)K)KCﬁ; 9TO IMO3BOJICT BUHHBIM APOKKAM, KOTOPBIC
MCHCC YYBCTBHUTCJIIbHBI K HCMY, OCYIICCTBIIATDH 6p0}KeHI/IC 0e3 nmomex.

Bonpocwi ons camoxonmpons:

1. YTo AABNSieTCA OCHOBHbIM CbipbeM A NPOU3BOACTBA NnBa?

2. Kakne TpeboBaHus NpeabaBnsoTCs K MMBOBapeHHOMY conoay?

3. KakoBbl OCHOBHbIE TEXHONOIrMYECKMe CTaamm NPon3BoACcTBa NnBa?

4. C kakoW Lenbio 1 Ha Kakux cTagusix NpoM3BoACcTBa NMBa NPUMEHSIIOTCS
depMeHTHble NpenapaTbl?

5. UTo Takoe CTOMKOCTb MMBA W Kakue npuemMbl UCNONb3YKOT AA €ee

NMoBbILLIEHUNA?
6. Kak ncnonbayoTcs oTxo4bl MMBOBAPEHHOW NPOMBbILLNIEHHOCTU?
7. Kakoe cblpbe UCNOoNb3yT ANA NofyyYeHus cnupta?

8. Kakne HETpaguunoHHbIe BUAblI CblpbA MCNOJIB3YKOT B MPOUN3BOACTBE

CrnpTa, KakoBbl 0COBEHHOCTU UX I'IpI/IMeHeHI/IFI?

9. Kakue Oumoxummmyeckue npespaweHna nponcxoaatr noa AENCTBUEM
(bepMeHTOB Ha CTagunax rnpomn3soacTBa chpTa?

10. Kakue tpeOGoBaHMS NPEIBABIAIOTCS K APOXOKAM, HCHOJIB3YIOIIUMCS B
CIIUPTOBOM MPOMBIIIIEHHOCTH ?
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Tema 4.4. bBuomexnonoaeusn nuuiesvix 000aA80K
Cooepoicanue membi:

OcCHOBBI OMOTEXHOJIOTMM THILEBBIX M OWOJOTMYECKH AaKTUBHBIX J00ABOK.
Knaccuduxanus. BemecTBa, yiydiaromnye BHEITHUNA BU MUIIEBBIX TPOIYKTOB.
BeiectBa, u3aMeHsoUMe CTPYKTypy U (PU3UKO-XMMUYECKUE CBOMCTBA MUILEBBIX
MPOAYKTOB. 3arycTUTeNu, reieo0pa3oBaTeiad, AMylIbraropbl. BermiecTsa,
BJIUSIOIME Ha OPraHOJENITUYECKHUE TIOKa3aTeau MUIIEBbIX NTPoAyKTOB. [luieBbie
n00aBKH, 3aMEJUISIONIME MHUKPOOMOJIIOTMYECKYI0 U OKUCIHUTENbHYI0 MOopuy
MUIIEBOTO ChIPbS U TOTOBBIX MPOAYKTOB. BHOJIOrMYecKu akTUBHbBIE JOOABKHU.
HyTtpuuestuku u napadgapmareBTUKH.

Oco0eHHOCTH TIPOU3BOJICTBA OEIKOBBIX MPENapaToB U aHAJIOTOB MPOIYKTOB.
[TumeBbie BonokHa. [lumieBbie BONOKHA, CHIPHEBBIE MCTOYHHMKH, MOTPEOJICHUE.
OCHOBHBIE KOMITOHEHTBHI MHUIIEBbIX BOJIOKOH (T€MUILEIUTION03bl, MEKTUHOBBIE
BEIIECTBA, IEJUTI0NI03a, JIMTHUH), CTPOEHUE, CBOMCTBA M pOJIb B MUIIEBAPEHUHU.
OU3MKO-XMMUYECKHE CBOMCTBA TMUIIEBBIX BOJOKOH (BOAOYAEpKUBAIOIIASL
CIIOCOOHOCTb, KAaTMOHOOOMEHHBIE CBOMCTBA, COPOLMS XOJEBBIX KHUCIOT).
VYreBobl B ChIphE U MUIIEBBIX NPOoAYyKTaxX. DyHKIIMK MOHO- M OJIMTOCaxapuioB
B MNUIIEBBIX MNpoAykTaX. CTpyKTypHO-(QYHKIMOHANIbHAS POJIBIIOIUCAXAPUIOB
(kpaxMaj, TJIMKOT€H, LEJUII0JIO3a, TEeMULEIUII0NI03a, MEKTHHOBBIE BELIECTBA).
Ponb mumieBbIX BOJOKOH B CTPOEGHUU KJIETOYHBIX CTeHOK. Cucremaruka
MUIIEBBIX BOJIOKOH. METO/IbI BbIIENIEHNUS MUILEBBIX BOJOKOH.

Kpamxkas xapakmepucmuxa memol:

[MumeBsie 100aBKM — BEIIECTBA, KOTOpPbIE B TEXHOJOTMYECKUX UEISIX
N00aBISAIOTCS B NUIIEBbIE MPOAYKTHl B MPOIECCE IPOU3BOJCTBA, YIMAKOBKH,
TPAHCIIOPTUPOBKU WIIM XPAHEHUS JIs IPUIAHUS UM KEITAEMBIX CBOWCTB,
HalpuMep, OINpeAeNEHHOr0 apoMara (apoMaTH3aTopbl), IBeTa (KpacuTeln),
JUTUTETLHOCTH XpaHeHUs! (KOHCEPBaHThI), BKyCa, KOHCUCTEHLIUH U T. T.

s knaccudukanum nuieBbix 1006aBok B cTpaHax EBpocoro3a pazpaborana
cucteMa Hymepanuu (neictByer ¢ 1953 roma). Kaxknmas npo0GaBka wumeer
YHUKaJIbHBIM HOMEp, HauuHatomuics ¢ OykBbl E. Cucrema Hymepauuu Oblia
nopaboTaHa ¥ TpUHATa g MexayHaponHod knaccupukauumum Codex
Alimentarius.

[TumieBbie 70OABKH MOJIY4atOT Bce Oojiee MIMPOKOe MPUMEHEHHUE B HACTOSIIIEe
BpeMsi. 3a TocleqHUE TONbl psi [100aBOK ObLI MCKIIOYEH U3 CIHCKa
paspenieHHbIX, a Ipyrue, Hao0O0pOT, MOJYUHIIM Pa3pelleHne Ha KCIOIb30BaHNUE.
[osiBunmuce 'OCTr1 PD Ha psiag numieBbIx 100aBOK M METOJbI aHAIU3a CaMHX
n00aBOK M MX COJEpKaHHs B MHILEBBIX NPOAyKTax. Bce 3To0 mo3BoiseT
MOBBICUTh YPOBEHb KauecTBa O€30MACHOCTH NHUIIEBbIX J00AaBOK, a TaKke
MIPOAYKTOB C HX MCIOJIb30BAHUEM, CHU3UTh KOJIMYECTBO IOCTABISIEMON Ha
pOCCUMCKUN PBIHOK (adbCUPUIUPOBAHHON MNPOAYKIMH W TapMOHU3UPOBATH
OTHONICHUS MOTpeduTened, MpoM3BOIUTENEH, MOCTABIIMKOB U OpraHU3alMil 1Mo
KOHTPOJIIO.
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B MupoBoi#l mpakTUKe HCIMOJIb30BAaHUS MHUILEBBIX J00ABOK IMPOCIEKUBAIOTCS
M3MEHEHHUs] MO ONTHUMM3ALUU JO3UPOBKM M METOJOB BHECEHHUS MHILEBBIX
100aBOK B MHUILIEBBIX MPOAYKTHI, OTMEUAETCS MOJIHAS WJIM YacTUYHAs 3aMeHa
MUIIEBBIX J00aBOK HATypalbHBIMHU MHILEBHIMU HHIPEIUEHTaMU (OEIKOBBIMU
KOHIIEHTpaTaMH, MUIIEBLIMU BOJIOKHAMU, NMPOJAYKTaMH PACIIEIIICHUSI KPaXMaJioB
W Jp.) TMPEaNouTeHUWE OTAAeTCsl HaTypajdbHBIM NHUIIEBBIM J00aBKaM IO
CPAaBHEHUIO C UCKYCCTBEHHBIMH.

[1o10)XKUTENBHBIM MOMEHTOM SBJISIETCSI M3YYEHHME HCIONIb3YEMBIX B MUY
BEIIECTB C TOKCHUKOJOTMYECKON OlEeHKOW. Tak MOSBUIUCH TOJOXKHUTEIbHbIE
CIUCKHU
pa3pelieHHbIX MHUIIEBbIX J100aBOK, NEPUOJUYECKU IepecMaTpuBaeMble U
oOHoBiIsieMble. B Poccun Hamedaetcst TeHACHIMS O MCIIOJIB30BAHUIO MUILEBBIX
100aBOK, KOTOpPbIE HE TOJIbKO BBIMOJHSIOT 3(Q(GEKTUBHO B MPOAYKTE CBOHU
TEXHOJIOTUYeCKHe (YHKIMM HE HAHOCAIIME Bpela, HO M IOMOTarollue
BOCCTaHOBJICHHIO 3/IOPOBbsI MOTpeOUTENEH.

Knaccudukanmm nuimeBblx 100aBOK, COIVIACHO MPEJIOKEHHON cHcTeMe
uudpoBoit KoAUPUKALKHU, BBITISIUT CIEYIOIUM 00pa3oM (OCHOBHBIE TPYIIIIbI):

e E100-E182 - kpacurenu;

E200 u nanee - KOHCEPBAHTHI;
E300 u nanee - anTHOKMUCIUTENN (AHTUOKCUIAHTHI);

. E400 u nanee - crabuinn3aTopbl KOHCUCTEHIIUH, SMYIbIaTOPbI;

.E500 u nanee - peryasatopbl KUCIOTHOCTH, Pa3pbIXJIUTENN;

.E620 u nanee - ycunurenu BKyca U apomara;

. E700-E800 - 3anmacHble MHAEKCHI JIJIs1 APYTOM BO3ZMOKHOM MHPOpMALIUK;

. E900 u nanee - rmazupyroiiye areHTbl, yaIyqlIdTe I Xjieoa;

_E1000 wu pmamee - moxcimacTuTenu, J00aBKH, MPENATCTBYIOIINE
CJIe)KMBAHMIO caxapa, COJd, 100aBKU AJi1 00pabOTKM MYKH, Kpaxmasa | T.
o.

B CaulluH 2.3.2.1293-03 [IT'uruenuyeckue TpeOOBaHUS MO TNPUMEHEHHIO

MUIIEBBIX 00ABOK MHUIIEBbIE JOOABKU Pa3JEisioT Ha CIEAYIOIINE OCHOBHblE

QYHKYUOHATbHBIE KACCHI:

® KHCIJIOTBI, OCHOBaHHS U COJIU;

¢ KOHCCPBAHTHI,

® AHTHUOKHCIUTCIIN,

® [IMIICBBIC I[O6aBKI/I, MNPCIITCTBYIOINUC CIC)KUBAHNIO U KOMKOBAHHTO,

L4 CTa6I/IJII/I?>aTOpBI KOHCUCTCHIINU, OMYJIbIaTOPHI, 3aryCTUTCIIN,

TEKCTYpPaTOpPhl U CBA3YIOLINE areHTHI;

YIAYUIIATENU A1 MyKH U XJ1e0a;

® KpacuTENH;

e (buKcaTOpHI LIBETA;

® [JIa3UpOBATENIN;

® [uuIeBble JOOABKU, YCUJIMBAIOIIME U MOAU(PUUUPYIOIMINE BKYC U apoMmar
MULIEBOrO MPOAYKTA;

® [IO/CJIACTUTEINH;

55



® HOCUTEJIM-HAMOJHUTENIN U PACTBOPUTEIU-HAIIOTHUTEH;
® apOMAaTHU3aTOPHI.

CymeCTByeT K.]'IaCCI/I(i)I/IKaLII/ISI TN CBBIX z[06a301< Mo APpYIr'uM IIpU3HAKAM. TaK, Ha

CErOJHSLIHUN JI€Hb BBIACIAIOT CHEAYIOIIHE S MEexXHON0SUYECKUX
nuuesblx
000a80K:
1. BemectBa, yinydiiaromue UBET MPOAYKTOB:
e Kpacurenu.
e OrGenuBaTeny.
e @ukcaTopsl OKPacKH.
2. BemiectBa, peryaupyroue KOHCUCTEHIINIO TPOAYKTOB:
e DOMyNIbIraTopHl.
e [lenooOpazoBarenu.
® 3arycTuTenu.
e [‘eneoOpazoBateinu, xKeneoOpa3zoBaTENN, KEIUPYIOLIUE BEIIECTBA.
e Hanonuurenu.
3. Bemectna, ynydiarooliue apoMaT U BKYC IPOIYKTOB:
e ApoMaTHU3aTOPBHL.
Monudukarops! (yCUIUTENN) BKyca U apomara.
IToncnacturenu.
Caxapo3aMeHHUTEH.
[lonkucnurenu, KUCIOTHI.
e 3aMEHUTENH COJHU.

Kjiaccoe

4. BemectBa, CIOCOOCTBYIONINE YBEIUUYCHUIO CPOKOB T'OAHOCTH MUIIIEBBIX

MPOYKTOB:
e KoHCcepBaHTHI.
e 3amuTHbIE (MHEPTHBIE) ra3bl, 3allUTHAs (MHEPTHAs) aTMOCc(epa.
® AHTHOKHUCIUTENH (AaHTUOKCHUJIAHTHI ), HHTUOUTOPHI OKUCIICHUS.

CuHEpPrucTbl aHTUOKCUAAHTOB.

YnotHuTe M (pacTUTENbHBIX TKAHEW ), OTBEPIUTENH.
BnaroynepxuBaronye areHThbl.

BemecTBa, NpenaTCTBYONIUE CAEKUBAHUIO U KOMKOBAHMUIO.

Crabunmn3aTopsl.
Crabuiamn3aTopsl IEHBI.
e (CraOunu3atopsl 3aMyTHEHUSL.
5. BemecTBa, yckopsronue 1 00Jerdaromniie BeJeHIe TeXHOIOTHUECKUX
IPOIIECCOB:
o @DepMeHTHI U (PePMEHTHBIC MPENapaTHI.
Pazperxsmirenu.
[leHoracuTenu, aHTUBCIICHUBAIOIINE ar€HTHI.
CpencTta 00pabOTKH MYKH, Xj1eO0NEKapHbIE YIYyUIIUTEH.
PerynsTopsl KHCIOTHOCTH.
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Karanu3atopsl Tuapoin3a 1 HHBEPCHUH.
Ocsetrnutenu (aacopOeHTHI, (DIOKYIISHTHI).
BemecTBa, obseruaromue GpuabsTpoBaHue.
Hocwutenu, pacTBoputeu, pa30aBUTEIH.

Cpencta aiis TabaeTUPOBAHUS.

Paznenureny, pa3nensomue areHThl, aHTHAATC3UBBI.
Ocymurenu.

CpencTBa AJis CHATHSI KOXKUIIBI (C TI0/I0B).

OxJtauTenu, 0XJIaKIa0IINE U 3aMOPaKMUBAIOIE ar€HTHI.

Bemectna, CIOCOOCTBYIOLIUE KU3HEIEATEIBHOCTH MIOJIE3HBIX
MHKPOOPTaHU3MOB.

e DOMYJbIUPYIONIUE COJIH.

e IIponemneHTs.

Bonpocwi ons camoxonmpons:

1. B yem cocrTout MNPUHOUIIAAIIBHOC OTIWMYHUC IIHHICBBIX 1106a1301< OT
OMOJIOTMYECKHU aKTUBHBIX I[O6aBOK?

2. Vcropust BOBHUKHOBEHUS U UCIIOJI30BAHUS MULIEBBIX TOOABOK
3. Konuduxkanus numeBbix 106aBok B Poccuu 1 3a pyOexoM (IPUHIIUIIBI).

4. NndopmupoBanre mnoTpedbutesss o0 HMCHOJIB30BAHMM B COCTABE IHIIEBBIX
MPOJYKTOB MHUILEBBIX J00aBOK (KaK 3TO OOHAPYKHUTh, €Cld B OOJBIIMHCTBE
CJIy4aeB Ha YMaKOBKE MUIIYT, YTO MPOJYKT 6€3 KOHCEPBAHTOB U T. JI.).

5. OcHOBHbBIE CBOWMCTBA WCIIOJIB30BaHUS MHIIEBBIX J00aBOK (IJIIOCHI H
MUHYCBI).

6. Kiaccudukanus numeBsix J00aBOK B 3aBUCUMOCTH OT HMCTOYHHKA
MOJTyYEHHUS.

7. Hoquy ITMIICBBIC I[O6aBKI/I IUPOKO NCIIOJIB3YIOTCA HpOI/IBBOI[I/ITeJIHMI/I?

8. 2. Kakue MUKpOOpraHW3Mbl HCHOJB3YIOT IS  MPOMBIILICHHOTO
MIPOU3BOJICTBA OCJIKOBBIX MPEMapaToB?

9. Kak ucnonp3yroT KOHIICHTPAThl U U30JISITHI MUKPOOHOTO O€JIKa B MUIIEBBIX
TEXHOJIOTHUAX ?

10. Kakue OuomnonuMepbl OTHOCAT K MUIIEBbIM BosiokHaMm (I1B)?

11. KaxoBa poib NMUILIEBBIX BOJOKOH B TUTAHUU YEJIOBEKA?

12. KaxoBbl MeTOblI BbiziesieHUs [IB U3 pacTUTENbHOTO ChIphsi?

13. Yro npeacTaBisioT cOO0M MEKTUHOBBIE BEIIeCTBA?

14. Kakue TpeGoBaHUS MPEABABIAIOT K CaXxapO3aMEHUTENSIM?

15. Kakwue BemiectBa OTHOCATCSI K aHTUOKUCIUTENSIM MMUIIEBBIX TPOAYKTOB?

16. KakoB MexaHHW3M UX J€HUCTBHUA?
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17. Kakue BemectBa OTHOCATCS K KOHcepBaHTaM? IIpuBenute mnpumMepsl
XUMHYECKUX U OMOJIOTMYECKUX KOHCEPBAHTOB.

18. Kakmmu IMyTAMHA OCYHICCTBIIAACTCA IMPOMBIIIJICHHOC IMPONU3BOACTBO
apoMaTU3aTOPOB U BKYCOAPOMATHUYICCKX I[O63BOK?

19. Kak knaccupuuupyroTcs TUIIEeBbIe KpacuTenu?

20. KakoBbl ¢yHKIIMU 3arycTuTesiell M TrejneoOpa3oBaTesieil B IMHUILIEBBIX
cucremax?

Tema 4.5. buorexHonorust NpOU3BOJCTBA KOPMOB, KOPMOBBIX J100aBOK,
MIPEMUKCOB ¥ BETEPUHAPHBIX IIPENApaToOB AJIsl 5)KUBOTHBIX

Cooepoicanue memol:

buorexHonornyeckoe moiydeHue NUIIeBOro Oenka. ['pubbl Kak MCTOYHUK
nunieBoro  Oenka. OCHOBBI  NPOU3BOACTBA  CHOPOGOPOB U MULEIHS.
[IpoMbllIeHHOE BhIpalliiBaHue 0a3uANAIbHBIX KYJIbTYP MUKPOOPTaHU3MOB.

Bogopociu kak wucTOyHMK TnuimieBoro Oenka. [lomydenue OeaKOBBIX
MPOAYKTOB M3 OHMOMAacCChl CIUPYJIMHBI M JIPYTHMX CHUHE-3€JI€HBIX BOJOPOCIEH.
Hpoxoku Kak MCTOYHUK muieBoro Oenka. [lonydeHue nposxskeBoro Oenka Ha
yriaeBojocoaepkameM cbipbe. llomydeHre MuUKpoOHOro Oefka Ha HU3IIMX
crnupTax. benkoBble KOHUEHTPAThl U M30JATHI U3 APOXKKEH. TeXHOIOrnyeckue
cxembl. [lokazarenu kawectBa. IlomydeHMe aMHMHOKUCIOT W3 aBTOJM3AaTOB M
TUIPOJIN3aTOB MUKPOOHOU Onomacchl. DepMEeHTaTUBHBIA CUHTE3 aMUHOKHCIIOT C
HCIIOJb30BAHUEM KUBBIX KJIETOK. TexHoyormdyeckue cxembl. [lokazaTenu
Ka4ecTBa.

buoTtexHonornyeckue acnekTbl MPOM3BOJICTBA KOPMOBOTO OejKka, a Tak ke
CWJIOCOBAaHUSI M CEHAXXUPOBAHMS KOPMOB; BHIBl KOPMOBBIX J00aBOK
OMOTEXHOJOTUYECKOTO0 TeHe3a; OMOTEeXHOJIOMYeCKHue MpHEeMbl MepepadoTKu
OTXOJIOB TEXHUYECKUX MPOU3BOJCTB B KOPMOBBIE J00aBKU. OKcmepTuza U
KOHTPOJIb KaYeCTBa KOPMOB U BETEPUHAPHBIX IIPENApPaTOB ISl ’KUBOTHBIX.

Rpamka}z xapakmepucmuxa memabsl.
B HacCToAIICC BpEMA C IIOMOIIBIO MUKPOOPTAHHU3MOB IIPOU3BOJAT KOPMOBLIC

6CJIKI/I, q)epMeHTBI, BUTaMUHbI, aMWHOKHNCJIOTBI U aHTI/I61/IOTI/IKI/I, OpPTraHUYCCKUC
KHUCJIOTHI, JIUIIUABI, TOPMOHBI, IIPpEIIapaThl AJIA CCJIILCKOT'O XO35MCTBA U T.O.

CbanaHcupoBaTb CoaepXaHme B NpoaykTax NMTaHus n kopmax benka u
ero aMWHOKUCMOTHbIA COCTaB MOXHO C MNomMoullblo  Guomacchl
MUKPOOPraHnamoB. Vicnonb3oBaHMe TOr0 MMM WMHOro npoayueHTa npu
Npou3BOACTBE OEenKoBbIX MpenapaTtoB  OMNpPeAensieTcsl  COCTaBOM
nUTaTenbHOW cpeabl U HasHadeHnem Genka.TpeboBaHUA MeHee CTporu,
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ecnn Oenok npegHasHadeH AONS KOPMOBbIX Lenel U A0MKHbl ObiTb

BbICOKMMMU, ecrnn 6enkoBble npenapartbl UCMONMb3YHOTCA B MNMALLLY.

D¢ddexTuBHOCTD MIPUMEHEHUS MHKPOOPraHU3Ma-IPOTyIICHTA IUTS
MIPOU3BOJICTBCHHBIX IIEJICH OINMPEACNIeTCs, ¢ OJHOM CTOPOHBI, CKOPOCTBIO €r0
pocTa, ¢ APYroM - CTETIICHBIO UCITOJIH30BAaHUS MUTATEIBHBIX BEIIECTB CPEIbI.

CymiecTByeT HECKOJIBKO CIOCOOOB  TIOJYYCHHS aMHHOKHCIOT. Ilpwu
MPOU3BOJICTBE  AMHHOKHCIOT  MOTYT  OBITh  HCIIOJIB30BaHBI  OTXOJIBI
MsIcoTiepepadaThIBAIONICH MPOMBIILICHHOCTH (OTXO0bI O00pabOTKH >KUBOTHOTO
CBIPbS, KPOBb M T.J.), SUYHBIA OE€JOK, Ka3eHH MOJIOKA, KJICHKOBHHA IIICHUIIBI,
COEBBIM MIPOT W T.A. llpu mepepabOTKEe ATOr0 CHIPhS BCE AMHUHOKHCIOTHI
MepexXoasT B THUAPONM3AT, W IS BBIACICHHUS OTICIBHBIX aMHHOKHCIIOT
HEOoOXoIMMa CJIOKHAsi MHOTOCTaJIuiiHas OYHMCTKa. Kpome Toro, caMo ChIphbe
cuHTaeTcs MeOUIMTHBIM U JOPOTHM, MIO3TOMY aMUHOKHCIOTHI HUMEIOT BBICOKYIO
ce0EeCTOUMOCTb.

XVWMHUYECKHA CHHTE3 aMHHOKHUCIIOT JOCTaTOYHO 3(()EKTUBEH, OJHAKO €ro
HEJOCTaTKOM SIBJISICTCS TO, YTO B TIPOIleCCe CHHTE3a 00pasyercs CMech H3
Oouonornyecku akTUBHOW L-popmer m D-n3omepa aMuHOKHCITOTHEL. B HacTosee
BpeMsi OOJBIIYI0O YacTh AMHUHOKHCIOT TPOU3BOJAAT C IOMOIIBID MHKPOOHOTO
CHUHTE3a, MPUYEM MHUKPOOPTaHU3MBI CHHTEC3UPYIOT TOJIbKO L-popmy. IT10
3HAYUTEIBHO OO0JIErJaeT BBIJACICHHE W OYHCTKY aMHUHOKHCIOT M IO3BOJISCT
MOJIY4aTh MpernapaTsl ¢ HU3KOW ce0eCTOMMOCTHIO.

Mukpoopranu3Mbl, 00pa3yronue aMHHOKHCIIOTHI, HE HAaKalUIMBalOT WX B
KJIETKEe, a TIOCTOSHHO BBIJACISIOT B TNHUTAaTeNbHYIO cpemy. Iloatomy
AMUHOKHUCJIOTHI BBIICIISAIOT U3 QUIbTPATa KYJIbTYyPaTbHOMN KHIKOCTH.

Mwuuennin MMKpoCcKonM4ecknx rpnbos JaBHO UCMONb3YeTCA B MUTAHUN.
B nmwe xutenen HOro-BoctouHom Asum, cTtpaH Boctoka B paumoHe
AOOMUHUPYIOT Kpaxman un gpyrme yrnesoabl U He xBataeT 6enka. [Ong
oboraweHna Kkpaxmanocoaepxalinx npoaykros 6enkamun n npugaHna nv

BKyCa MACa B 3TUX

CTpaHax C JPEBHUX BPEMEH Ha PACTHTEIBHBIX MPOAYKTAX KYJIbTHBHPYIOT
CINECUUANBHO IMOJ00paHHBIC M ECTCCTBCHHBIM IyTEM OTCEJICKIIMOHHUPOBAHHBIC
BUJIBI TUIECHEBBIX TpHOOB. Ha ocHOBe coeBbix 0000B Ha BocToke BhIpaOaTHIBAIOT
MHOXECTBO  TPAJHMIMOHHBIX MUINEBBIX MPOAYKTOB, HX OCOOBIH  BKYC
ONpeAeISIeTCS. JICATEIBHOCTBI0O MHUKPOOPTraHM3MOB. JTO, TJaBHBIM 00pa3om,
rpuObl, B YaCTHOCTHU TIpecTaBuTeNn pona Aspergillus.
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Mopckne n okeaHckne BOLOPOCHN C AaBHUX MNOP yrnoTpebnaT B NULLY
Hapoabl TWXOOKeaHCKOro nobepexbsi, OCTPOBHbLIX rocygapcts. JTOT
NPOAYKT OTNNYaEeTCH BbICOKOW MULLLEEBOWN LEHHOCTbLI0. »Kutenu [raBanckmnx
ocTpoBoB 13 115 BMAOB BoAOpOCEN, OBMUTaOWLNX B MECTHbBIX OKEaHCKUX
npocTpaHcTBax, ucnonb3yT B nutaHum 60 BugoB. B Kutae Takke
BbICOKO LEHAT cbeaobHble Bogopocnn. OCOBEHHO UEHATCS CuHe-
3eneHble Bopopocnu  Nostoc pruniforme, no BHewHemy Buay
HanoMuWHalLwme CrmBy W MO BKYCOBbIM KayecTBaM MPUYUCIIEHHbIE K
KATANCKMM  flakomcTBaM. B KynMHapHbIX  CnpaBoYHMKax  AnoHumn
BcTpeyvaetcsa 6onee 300 peuentyp 6niog, B COCTaB KOTOPbIX BXOAAT
Bogopocnn. Ha [anbHem BocToke BecbmMa WHTEHCMBHO WCMOSb3YHOT
BOOOPOCNN B MNUWEBbIX Uendx, W nnaHTaumm He  ycnesaroT
BOCCTaHaBNMBaTbLCA €CTEeCTBEHHbIM nyTeM. B cBA3nM C¢ aTum Bce yvalle
BOOOPOCHN  KyNbTUBUPYKOT  UCKYCCTBEHHO, B MNOABOAHLIX cajax.
BolpawmBaHue akBakynbTyp — npouBeTarLwas oTpaciib 6MoTexHonormu.
LLInpoko npumeHsieTcs nammHapus, cogepxawasa B 60MnbLLIOM KONMYeCcTBe
AePUUNTHBIN MUKPO3NEMEHT MNO[.

Bonopocnm TakKe NCNoJib3yrT B Ka4eCTBE CbipbA 1A NPOMbILLUITEHHOCTU.

Bonpocwi ons camoxonmpons:

1. OnuiuTe 6MOTEXHOIOTUYECKHE ACTIEKThI MPOU3BOACTBA KOPMOBOTO OelKa
2. Ilepeunciute BUIBI KOPMOBBIX 100aBOK OMOTEXHOJIOTMYECKOTO reHesa

3. HazoBuTte OMOTEXHONIOTrMYECKHE MTPUEMBI TIEPEPAOOTKH OTXOI0B.

4. PacckaxuTe O MOJy4YE€HHWE AMHUHOKHCIIOT U3 aBTOJU3aTOB W THAPOJIM3ATOB
MUKpPOOHOU GMOMACCHI.

5. Kak nmpoucxoaut hepMEHTaTUBHBIA CHHTE3 aMUHOKUCIIOT C MCIOJb30BaHUEM
KUBBIX KJIETOK?

6. KokxoBa POJIb BOIIOpOCJICﬁ B Ka4C€CTBC NCTOYHHKA ITHUIIICBOTO Oenka?

7.JApoXoKH KaKk UICTOYHMK TUIIEBOrO OeJKa.
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8.HOJIY"ICHI/Ie APOIKIKCBOTO Oenka Ha YIJIEBOAOCOACPKAIICM CBIPBEC.
9.benkoBEIE KOHICHTPATBI U U30JISITHI U3 I[pO)K)KCﬁ.
10. MpeumyLliectsa MUKPOOHOIO CUHTE3a aMMHOKUCIIOT MO CPaBHEHMUIO C

apyrmumn cnocobamm nx noJTy4eHu4.

11. Buabl MuKpoopraHuamoB, Haubornee 4acto WUCMONb3yemble AN

CNHTE3a aMMUHOKUCIIOT.

12. O6LLI,8$I TeXHONnornm4eckas cxemMa nony4yeHund AMUWUHOKUCIIOT
MI/IKpO6HbIM CUNHTE30M. anMeHeHllle AdMWHOKMCIOT B I'II/ILLI,GBOI7I

NPOMBbILLITIEHHOCTN.
13. Buabl Bogopocnen, npuMeHsembiX NMLLEBON NPOMBbILLIEHHOCTbIO.
14. MukpoBo4oOpOCnM Kak NpoayueHTbl 6ernka n kapoTuHa.

15. TexHONormm akBakynbTypbl: KyNbTUBMPOBAHME BOAOPOCIIEN.

16. lNMpenmyLiecTBa MUKPOOPraHN3MOB Kak MCTOYHUKOB Berka.

17.. Buabl MMKpoopraHnamoB-npoayueHToB 6enka, TpeboBaHus K HAM.
18. lNpombiNeHHOE NPOM3BOACTBO MUKPOBHOro Benka.

19. Buabl MUKPOCKOTMNYEeCKnUX FpI/IGOB, ncnosnb3yemMmbiX B Npon3BoacTBe
nileBbIX MNPOAOYKTOB U3 CbipbA pPaCTUTENIbHOIO TMPOUCXOXOEHUA. Nx

Buonornyeckne ocobeHHOCTU, CNOCOBbI KyNbTUBUPOBAHUA.

20 TluuweBass UEHHOCTb TPaAAMLMOHHBLIX MNPOAYKTOB, MOMYYEHHbIX C
NPMMEHEHNEM MUKPOMULIETOB.

21.1Ipon3BOACTBO IPEMUKCOB.
22. IIpou3BOICTBO MPEMHUKCOB JJIsl )KUBOTHOBOICTBa B HoBOCHOMpCKO#

o0Jy1acTu.

23.Kak wucnonb3yercs TpaHCT€HE3 MHUKPOOPraHU3MOB B OHMOJIOrHYECKOMN
MIPOMBILIJIEHHOCTH ?

24. buonoruyeckue METOAbl M Tpenapatbl st OOpbObl C BpPEAUTENAMH U
00JIE3HAMHU CEJIbCKOXO035UCTBEHHBIX PACTEHUM U dKUBOTHBIX.
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25. TexHonoruss MOJAYy4YEHUS W NPUMEHEHUS OHOJOTMYECKUX MpernapaToB
(OakTepuanbHbIX, TPUOHBIX, BHUPYCHBIX) IS  arpONpPOMIIPOMBIIIIEHHOTO
KOMILJIEKCA.

26.MI/IKpO6I/IOHOFI/I‘{eCKOC IMpOU3BOACTBO aHTHOHMOTHKOB KOPMOBOT'O HA3HAYCHU .

27. MI/IKpO6I/IOHOFI/IquKOC MMPpOU3BOACTBO KOHICHTPATOB BUTAMHUHOB KOPMOBOTI'O
Ha3HAa4YCHMU:.

TecTOoBbIe 3agaHua no aucuunnuHe «luvweBasn
ounoTexHonorua»

1. IlpenMyIiecTBO pPacTUTENBHOTO CHIPHS, IOJYy4a€MOTO TIPU BBIPAITUBAHUHU
KyJIbTyp KIETOK Teped ChIpbeM, TOJy4yaeMbIM W3 IUIAHTAMOHHBIX WU
JTUKOPACTYIINX PACTEHUH:

a) OoJiblllas KOHIIEHTPAIMs LIEJIEBOTO MPOYKTa

0) MeHbIIIask CTOUMOCTh

B) CTaHJapTHOCTH

r) 6oJiee MPOCTOE U3BJICYEHUE 1IEJIEBOTO MPOAYKTA

2. llenu co3gaHusi TPAHCTEHHBIX )KUBOTHBIX

1) yBenuueHue npoyKTUBHOCTH

2) HEBOCIIPUUMYHMBOCTH K 0OJIE3HIM

3) KCEeHOTpaHCIUIAHTAIUsl OPTaHOB YEJIOBEKY

4) npolyKLKs JIEKAPCTBEHHBIX BEIIECTB U MPOAYKTOB JIEYEOHOTO MUTAHUS

3.Dyukiuel GepoMOHOB SIBISIETCS

1) aHTUMUKpPOOHAsi aKTUBHOCTD

2) NIpOTUBOBUPYCHAsI aKTUBHOCTD

3) u3MeHeHue MOBEIEHUs OpraHu3Ma Co CIeMPUIECKUM PELIeNTOPOM
4) TepMoOperyaupymoias akTHBHOCThb

5) mpoTUBOOIYX0JIeBasi AKTUBHOCTh

4.B KaueCTBE T€HOB-MapKEPOB HUCIOIb3YIOT

1) reHbI cUHTE3a aMUHOKHCIIOT

2) reHbl CUHTE3a JINra3

3) reHbl CUHTE3a PECTPUKTA3

4) reHbl aHTUOMOTHUKOYCTOMYUBOCTH

5) reHsl cuHTE3a PEPMEHTOB, PACHICIUISIONINX HecTIeIU(UIECKU cyocTpaT

5. B npouecce BbieneHus: U3 KyJIbTypabHOU cpelibl HEPMEHTOB U UX OUUCTKHU
HE
UCIIOJIB3YHOTCS:
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a) 9KCTPAKIIHS;

0) copOLIMOHHBIE MPOIIECCHI;
B) OCaXJICHHUE;

I') BRICAJIMBAHUE.

6.eneBol  mpoAykT — Ouomacca. [lo TexHonOrM4yeckMM —MapameTpam
1esnecoodpaseH npouecc OMoCUHTE3a

1) nepuoauyeckuit

2) HenpepbIBHBIN

3) nonynepuoIuueCcKuit

4) 00beMHO-T0ITMBHOU

7. I[JUI IMpOU3BOACTBA q)epMeHTOB HUCIIOJIB3YCTCA MCTOHA IIPOMBIINIJICHHOTO
KYJIbTUBUPOBAHUA MUKPOOPTAHU3MOB!

a) MOBEPXHOCTHOE KYJIbTUBUPOBAHHUE;
0) rIyOMHHOE KYJIbTUBUPOBAHUE.

8.9KCTpaKIIMS KapOTHUHA U3 BBICYIIEHHOW OMOMACChI OCYIIECTBISCTCS
1) mocoNMHEYHBIM MaCIOM

2) Ba3eJIMHOBBIM MacjIOM

3) neTy4uM OpraHuYeCKUM pacTBOPUTEIEM

4) pacTBOPOM IIEJIOUH

5) pacTBOPOM KHUCIIOTHI

9.mponroHOBOKUCIbIE OakTepun sl OMocuHTe3a BUTaMuHa B12
COBEPIIEHCTBYIOT METOI0M

1) caustHus MPOTOIIIACTOB

2) reHHOW UHXKEHEPUHU

3) ruGpUIOMHOM TEXHOJIOTUH

4) UHOYIIMPOBAHHOTO MyTareHesa

10. ITpogomKUTENHHOCTh Pa3MOPAKUBAHUS TOBSKBUX U CBUHBIX MOJTYTYII
COCTaBJISACT. .., yac?

a) 15-20 gac

0) 24-30 yac 1 3aBHCHUT OT MacChl MOITYTYIII

B) 10-15 yac 1 3aBUCUT OT MACChl MOJIYTYII

r) 30-35 yac

11. B kakoM COCTOSTHUY IPUMEHSIOT TOBSIUHY WU CBHHHHY TIPH TIPOU3BOJICTBE
BapeHbIX Kosbac?

a) MapHOM

0) OXJIaXKJIEHHOM, 3aMOPOKEHHOM
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B) MMAPHOM, OXJIQKJICHHOM U Pa3MOPOKEHHOM
I') pa3MOPOKEHHOM

12. OcHOBHBIMH OOIIIMMH TMPOIIECCaMU TPOU3BOJICTBA KOJI0AC SBIISIOTCS

a) OCOJ Msca, MPUroTOBRIeHUE (apia, TepMuyeckas 0opadoTka, GopMoBKa
U3JIeTIUH, YIIaKOBKA U XpaHEHUE W31

0) mpuroTtoBieHue (apiia, MocoJ Msca, TepMuieckas oopadoTka, popMoBka
U3JICTUH, YIIAKOBKA U XpaHEHUE W31

B) TIOJICOTOBKA CBIPBS, ITOCOJI Msica, IPUrOTOBIIeHHE (hapiia, (OpMOBKA H3ICIHIA,
TepMHUYecKas 00paboTKa, YIIaKOBKa U XpaHECHUE WU3ICITUH

I') MOATOTOBKA CHIPhS, MPUTOTOBJICHHUE (hapiia, MOCcoJ Msca, TEpMHICCKas
00paboTka, popMOBKa M3/IENIHM, YITAKOBKA U XpaHCHHUE U3IeTUN

13. Kakoe OCHOBHOE€ ChIphE HCIOIB3YIOT MPU MPOU3BOJICTBE BapeHBIX Kojbac
BBICIIIETO cOpTa?

a) 6apaHuHy

0) roBsiAMHY B/C, CBUHUHY HEKUPHYIO

B) CBUHUHY JIIOOOW YIUTaHHOCTH

I') TOBSANHY 2-1 KATErOpuu, CBUHUHY

141. Kakoe msico obecrieunBaeT BHICOKYIO BJIArO€MKOCTh, HE)KHOCTh U BBICOKHE
BBIXO/JIbI U3JICJIUM MPU U3TOTOBJICHUH BapeHbIX Ko1bac?

a) OXJIaXKJICHHOE

0) 3aMOPOKEHHOE

B) IapHOE MSCO

T') pa3MOPOKEHHOE

15. HazoBuTe CBOWCTBO JaKTO3bl, HA KOTOPOM OCHOBAaHO €€ BBIJCIICHUE W3
CBIBOPOTKHU

a) Xopoliasi paCTBOPUMOCTh

0) croCOOHOCTh KPUCTAIN30BATHCS U3 MEPECHIIIEHHBIX PACTBOPOB

B) B3aUMOJICHCTBHE C OCIIKaMHU

I') CIOCOOHOCTH K OKUCIIEHUIO

1) CIIOCOOHOCTD K OPOKEHUIO

16. Beicokasi cTaOMIIBHOCT AMYJIBCHH KUpPa B MOJIOKE 00YCJIOBIIEHA

a) HATMYMEeM OTPHULIATEIHHOTO 3apsiia Ha MOBEPXHOCTH KUPOBOT'O IIapHuKa

0) HaJM4Ke CTPYKTYPHO-MEXAaHMUECKOTo Oaphepa Ha MOBEPXHOCTU KUPOBOTO
apuka

B) HAJIMYHKE MOJIOKUTEIBHOTO 3apsiia Ha MOBEPXHOCTH KHUPOBOTO IIapuKa

I') HaJu4Kre cBOOOJHOIO KMpa Ha MOBEPXHOCTH KUPOBOTO IIapUKa

17. CiocoOHOCTh MOJIOKA K CHIYY>KHOM CBEPTHIBAEMOCTH 3aBUCUT OT
COJIEpKaHUs
a) HOHU3UPOBAHHOTO KaJbLUs
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0) JTaKTO3BI

B) KHpa

I') Ka3enHa

1) ¢depMeHTa — Iu301uMa

18. BA3KOCTH MOJIOKA 3aBHUCHT OT ...

a) coziepkaHust OesiKa U Kupa

0) conepkaHus JJAaKTO3bl 1 MUHEPATbHBIX BEIIECTB
B) COOTHOILICHHS] MAaKpO- U MUKPOIJIEMEHTOB

1) COOTHOIIIEHUS (POPM JIAKTO3BI

') TUCTIEPCHOCTH XKUpa U Oerka

19. HazoBuTe (hpakimio Ka3eMHOB, KOTOpas HE OCAKIACTCS ChITY KHBIM
bhepMeHTOM

a) anbda-Ka3euHbl

0) 63TTa-Ka3eUHbI

B) TaMMa-Ka3eHHbI

I') CHTMa-Ka3eHHbI.

20. ®ynkuuonanbHas aktTuBHOCTH JJHK-nuras:

a) nu3upoBanue (pactBopenue, ruaponus) JHK;

0) oOpa3zoBaHue bochonudrpupHBIX  CBsIZEH MEXIy  KOHIIaMU
MOJIMHYKJICOTHIHBIX LIETICH;

B) METHUJIMPOBAHUE HYKJICOTHU IOB;

r) HeTpanuzanus JJHK;

n) pacmemienne JTHK.

21.1ns BBenenust pekomOuHanTHoi JIHK B mpousBoacTBe mpenapatoB METOI0M
F€HETUYECKOW HH)KEHEPUH UCITIONIB3YIOT:

a) XpOMOCOMBI;

0) mIa3MUIbI;

B) puOOCOMBI;

r) 6akrepuodary;

1) TU30COMBI,

€) sapa KJIETOK.

22. Ot60op TpaHCHOPMUPOBAHHBIX KIETOK, COAEPKALUIUX PEKOMOMHAHTHYIO
JHK (rubpuanyio miasMuay) IpoBOIST:
a) TECTUPOBAHUEM Ha PE3UCTEHTHOCTb K PA3IMYHON TeMIepaType;
0) TeCTUPOBAHMEM HA PE3UCTEHTHOCTH K OMpPEIeIEHHbIM aHTHOUOTHKAM;
B) 10 CIIOCOOHOCTH OKPAILIMBATHCS T€MATOKCUIINHOM;
r) 110 MOp(}OJIOTHYECKUM MTPU3HAKAM;
1) IO CKOPOCTH pOCTa U Pa3MHOXKEHMUS;

23. HpI/I CHHTE3€e OeJIKa K&)KI[OIZ AMHUHOKHCIIOTE COOTBETCTBYCT!
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a) nBa nykieotuaa JJHK;

0) TpH HYKJICOTHIA;

B) YEThIPE HYKJICOTH/A;

I') pa3HbIM aMUHOKHUCJIOTaM COOTBETCTBYET PAa3HOE YHCIIO HYKJIEOTHIOB.

24. CnocobObl BBelE€HHS KIOHUPOBAaHHBIX TI'€HOB B COMAaTHYECKUE KIIETKH
OCYIIECTBIISIETCS] C TOMOUIBIO:

a) MUKpOWHBEKIINY;

0) XUMHUYECKUX PEareHTOB, M3MEHSIOMINX MPOHUIIAEMOCTh MEMOpaH;

B) JIMTIOCOM, «TE€HEN» 3PUTPOLIUTOB;

I') 9KCTPAKOPHOpaIbHON 00pabOTKH XpOMOCOM OaKTepUaibHON KICTKH;

1) UHQEKUUen KIeTKH peKOMOMHAHTHBIMU BUPYCAMH.

25. VYcmexu  TreHETHYECKOM  MHXKEHepUH B 0O0JaCTH  CO3JIaHUs
pEKOMOMHAHTHBIX OenkoB Oojiee BBICOKHME, dYeM B 00JIACTH  CO3JaHUs
PEKOMOMHAHTHBIX aHTUOMOTUKOB, YTO OOBSICHAETC:

a) 0osiee MPOCTON CTPYKTYpoit Oerika;

0) TPyAHOCTBIO TTOAOOPA KJIETOK XO3sIEB I OMOCHHTE3a aHTUOMOTHKOB;

B) OOJIBIIUM KOJMYECTBOM CTPYKTYPHBIX '€HOB, BKJIFOUEHHBIX B
OMOCHHTE3 AaHTUOUOTHKOB;

r) npobjemMaMu 6€30aCHOCTH MPOU3BOACTBEHHOTO MPOIECCa.

26. IIpeuMyinecTBOM TOTYYCHHUS BUIAOCTICIIU(PUICCKUX ISl YeJIOBEKa OCIIKOB
MyTeM MHUKPOOHOJIOTMYECKOTO CHHTE3a:

a) mpocToTa 000pyI0BAHUS;

0) S KOHOMHYHOCTb;

B) OTCYTCTBHUE ACHUIIUTHOTO CBHIPHS;

I') CHATHE dTUYCCKUX MPOOIICM.

27.. AHTUOMOTUKY SABJISFOTCS
a) IEPBUYHBIMHU META0OIUTAMHU;
0) BTOpUYHBIMU METa0OTUTaAMHU.

28. buonorudeckasi pojb aHTUOMOTHUKOB:
a) HeOOXOIMMBI IS ACJACHUS KIETOK;
0) 9T0 o1Ha U3 (HOPM MUKPOOHOT'O AHTATOHU3MA;
B) SBJISIOTCS Ko(akTopamu (EpMEHTOB, MPUHUMAIOIIUX Y4acTHE B CHUHTE3E
KJIETOUHOH MEMOpaHBbI;
r) sBIsIIOTCS  KodakTopamu  (pepMEHTOB, TPHHUMAKOIIMX YydYacTHe B
(bopMUPOBaHNHU KIETOYHOU CTCHKHU.

29. Tlpu ucroNb30BaHUHU, KAaKOTO MsCa IMOTY4YaeTCsl XOpOoIlee KadyeCTBO BCEX
BHJIOB KoJji0ac?
a) CBEXKETO Msca
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0) OXJIaXXIEHHOT O Msca
B) pPa3MOPOKCHHOTO
I') MapHOTro Msica

30. ctounuk yriepojia moaOUpaeTcsi ¢ TaKuM pacuy€ToM, YTOObI:

a) MPOAYLEHT aKTUBHO pa3BUBAJICA U B uano(dasy, u B Tporodasy;
0) HakOIUICHHE aHTMOWOTHMKAa MAaKCUMaJbHO NUI0 W B wuauodasy, u B
Tponodasy;
B) TMPONYICHT aKTHBHO pa3BUBajJCId B wuanodasy W MaKCUMAIBHO
CUHTE3UPOBAI
aHTUOMOTHK B Tporodasy;
r) 3 ()EeKTUBHO 1IJI0 UCTIOIB30BAHUE UCTOYHHMKA a30Ta.

31. VYBenuueHue BBIXOJA LEJIEBOTO NPOAYKTa Mpu OuoTpaHchoOpMaLUU

cTepoua
JOCTUTAETCH:

a) TpH YBEIUYCHUH UHTEHCUBHOCTH MEPEMEIIMBAHMUS;

0) npu yBEIMYEHUU UHTEHCUBHOCTHU a’pallui;

B) MpH MOBBIIICHUU TEMIIEPATYphl (PepMeHTALIH;

I) TOpH UCKIIOYEHUH MUKPOOHON KOHTaMUHAIUY;

I)IpM  YBEJIMYEHUM  KOHILIEHTpalMh  CTepouaAHOro  cybcrtpata B
(hepMeHTaIIMOHHOM Ccpeie;

€)IpHU LeJeHaNPaBICeHHOM U3MEHEHUU XUMUUYECKOU CTPYKTYpPhl CTEPOUIHOIO
cyOcTpara.

32. XuMHUYEeCKUI METO MMMOOHMIN3auN (PePMEHTOB — 3TO:

a) oOpa3oBaHME KOBAJICHTHBIX CBSA3CH MEXKIY HOCUTEIEM U (pepMEHTOM;
0) BKIIOUEHUE (DEPMEHTOB B MUKPOKAICYJIbI;

B) BKJIIOYEHUE (PEPMEHTOB B TIOJUMEPHBIC TEIIH;

r) BKIIOYeHUE (pepMeHTa B BOJOKHA MOJKMMEpa.

33. MoHUTOPUHT (MPUMEHUTEIBHO K JIEKAPCTBEHHOMY CPEJICTBY):
a) BBEJICHHE B OpPTraHU3M;

0) BBIJICTICHHUE;

B) BBISIBICHHE B TKaHSX;

I) CIeKeHHe 32 KOHIEHTpaIei.

34. Kakoe wmsico oOnagaeT HauXyJIIMMU CBOHCTBAMH —HMMEET MEHBIIYIO
CIIOCOOHOCTD CBSI3BIBATH BIIATY,

COJICPYKUT MCHBIIIC SKCTPAKTHBHBIX BEIIECTB?
a) HEJIaBHO Pa3MOPOKEHHOE

0) cBexee MACO

B) IapHOE MSCO
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I‘)MOpO)KCHOC MsCO, 0COOEHHO JOJITO XpaHUBIICCCA

35. IIpeumyIiecTBO paCTUTEIHHOTO CHIPhS, MOTy4aeMOTro MpU
BBIPAIIMBAHUY KYJIBTYp KICTOK MEPE] CHIPhEM, TOTyJacMbIM U3
TUTAHTAIMOHHBIX WM TUKOPACTYIIUX PACTCHUI:

a) OoJiblllas KOHIIEHTPAIMs LIEJIEBOTO MPOYKTa

0) MeHbIIIask CTOUMOCTh

B) CTaHJapTHOCTH

r) 6oJiee MPOCTOE U3BJICUEHUE 1IEJIEBOTO MPOAYKTA

35. Kakoe MsICO He JOITyCKaeTCs UCIIOIb30BaTh JIJIs U3/ICNI BBICIIUX COPTOB?
a) CBEeXKee MSCO

0) HETaBHO Pa3MOPOKEHHOE

B) IapHOE MSCO

T') MSICO,3aMOPaKUBAEMOEC JIBAYKIBI

36. U3 xakux omepanuil COCTOMT TMOJATOTOBKA CBIPhSl TMpPH TPOU3BOJCTBE
KOJIOACHBIX H3IEIUNA?

a) paszjenka Tyll, MOJYyTYI, Mocoa Msaca (s OOJBITUHCTBA KOJ10Aac), JKUIIOBKA,
U3MeTbUCHNE

0) pasnmenka TMOJYTYII, >KWJIOBKA W COPTUPOBKA Msca, oOBajka OTpyOOB,
NpeIBapUTEeIbHOEC W3MEIbYCHHE W TOCONl Msica, OJaHIIMPOBKA W Bapka Msca,
CyOnpoyKTOB (/J1 MAIITETOB , TUBEPHBIX U APYTUX K0a0ac)

B) paszleika MoJyTyll Ha OTpyObl, oOBajka OTpyOOB, KMJIOBKAa U COPTHUPOBKA
Msca, IpeBapUTENIbHOE U3MEIbUCHHE U MOCOI Msica (11 OONBIIMHCTBA KOJIOAC)
WK OJIAaHITMPOBKA W BapKa Msica M CYONPOAYKTOB (IS MAIITETOB, JINBEPHBIX U
Ipyrux kosbac), HOJroTOBKa IIMHUKa

r) pa3aenka MOJYTYIl, COPTHPOBKa Msca, oOBaimka OTpyOOB, M3MENbUCHUE U
MOCOJT Msica

37.4T0 TpPOUCXOAUT B peE3ylbTaTe TOCONa Msca, NPETHA3HAYCHHOTO IS
MPOU3BOICTBA KoyI0ac?

a) yIydIaeTcst KOHCUCTCHITHS

0) cokpariaercsi pOAOHKUTENBHOCTh BbIICPKKH Msica

B) HM3MEHEHHE OCIKOB Msca, YBETMYHMBAIOTCS CPOKM XpaHEHHsI KOJOACHBIX
15631 (17071

I) YBEIWYCHHE BIArOCBS3BIBAIONICH CIIOCOOHOCTH Msca, €ro JHUIKOCTH |
IUTACTUYHOCTH, C KOTOPBIMHU CBSI3aHBI COYHOCTh, KOHCHCTEHIIUS M BBIXOJ]
KOJIOQCHBIX U3EIINU

38.Ha3oBute copTa MOJIOKa B 3aBUCHUMOCTH O T €r0 Ka4yecTBa.
a) BBICUIUH, EPBbIT

0) BBICIIINI, MIEPBBIA, HECOPTOBOTO

B) IIEPBBIA, BTOPOM, TPETHIA

68



T') BBICIINIA, IEPBbIN, BTOPOI, HECOPTOBOTO

38.Kakue mokaszarend KadecTBa NPHHHUMAEMOTO MOJIOKA YCTaHABIUBAKOTCS
€XKEJTHEBHO?

a) OPraHoJICNITHYECKUE

0) MaccoBas J10J1s Oenka

B) MaccoBasi J0JIs KHUpa

I') TeMIepaTypa

1) HAJTMYUE HHTHOUPYIOIINX BEIIECTB

39.Kak HeoOXOAMMO TPEABAPUTEIHLHO 00padOTaTh MOJIOKO HETOCPEICTBEHHO
MIOCJIC €ro MOTYYCHHUS B X035IHCTBE?

a) npopIbTPOBATH

0) macTepu3oBaTh

B) OXJIQIUTH

') XpaHHUTh B CTICIIMAIIBHO OTBEJICHHOM ITOMCIICHUHN

1) XpaHUThb B OXJIAKJICHHOM ITOMEIICHUHU, TJI€ OJHOBPEMEHHO MOTYT OBITh
JTO0BIC MPOTYKTHI TUTAHUS

40.Yto Takoe O6akTepuanabHas ¢aza Moyioka?

a) MeproI HHTCHCUBHOTO Pa3BUTHUS MOJIOYHOKHUCIION MUKPODIOPHI

0) mepuoa OTCYTCTBHS PAa3BUTHS MHKPOQIIOPHI B pe3yiIbTaTe HCIOJIb30BAHUS
WHTHOHMPYIOIINX BEIICCTB

B) TIEPHOJ OTCYTCTBHSI Pa3BUTUSA MHKPO(IOpPE B pe3ynbTaTe JCHCTBHS
€CTECTBEHHBIX HHTHOUTOPOB, COJEPIKAIINXCS B MOJIOKE

41.9¢bdpexTuBHOCTH nacTepusaluu MOJIOKA. MPOIIEAIIETO
BbICOKOTEMIEepaTypHyto o0pabotky (Bbimie 80 C), MOXXHO MPOBEPUTH MO Mpode
Ha ...

a) Karajaasy

0) penykrasy

r) ¢pocdarazy

1) MypaM#aa3y

€) IePOKCUIa3y

41.Mscubie oy abpukaThl —3T0 ......

a) KyCKH Msica C 3aJJaHHOM WJIM IPOU3BOJIHBHON Maccoi, pasMepaMu U GopMoii u3
COOTBETCTBYIOIIUX YaCTEeH TYIIH, TTIOJATOTOBIECHHBIC K TEPMHUECKON 00padoTKe
(Bapke, >KapeHUIO)

0) Msco nTulsl (Kyp, YTOK, Tycei, uHAeeK), KpoJaukoB 1 u 2 kareropuii

B) pa3zelika MoJyTyll Ha OTpYyObl, 0OBajIKa OTpyOOB, )KUJIOBKA U COPTUPOBKA
Mmsica

I) mporecc 00padoTKU MPOTYKTOB
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42 .Ilo cnoco0y npeaBapuTebHON 00paOOTKHU U KyJIUHAPHOMY
Ha3HAYEHUIO MoJayPadpuKaThl KIacCUuGUINPYIOT Ha .

a)[TaHUPOBaHHBIC, PyOJICHBIE, KOTIETHI, MeIbMEHH

0) HaTypalbHble, MSICHOU (apiil, IeJIbMEHH

B) KOTJIETHI, IEJIbMEHH, MSICHOU (papii

T') HaTypaJIbHbIC, TAHUPOBAHHBIC, PYOJICHBIC, IEJIBbMEHH U MSCHOU (papr

43.OCHOBHBIM CBhIpbeM JIJ1s1 Oy PaOdpUKaTOB SIBIISIETCS:

a) TeNsTUHA, CBUHUHA 1-4 Kateropuii

0) OCTBIBILIAS UM OXJIaXK/I€HHAs roBsiiuHA U OapaHuHa 1 u 2 kareropui
B) MsICO NTHIIBI (KYp, YTOK, T'ycell, HHIEeK), KPOJIUKOB 1 u 2 kareropuii
I') OXJIaXJAeHHas ToBsIIMHA U OapaHuHa 1 U 2 kaTeropuii

44 TlogroToBka Msica [IJIsi TPOM3BOJCTBA HATYpPaJIbHBIX TOMypabpuKaToOB
BKJIIOYAET

a) pa3lenKy Tyul (MOJayTyI), 0OBaJKY, )KUJIOBKY U COPTUPOBKY

0) 00BaJIKy, )KUJIOBKY, pa3/IeJKy TYLI U COPTUPOBKY

B) COPTUPOBKY, OOBAJIKY, )KUJIOBKY U Pa3AeIKy TYII

T') pa3leNKy, )KWIOBKY, 00BaJKy U COPTUPOBKY

45.Pazaenkoi Msica Ha3bIBAIOT ONEPAIUH 11O ...

a) pa3eICHUIO TYIIIU HA CEMb YacTeu

0) pa3/eICHUIO TYIIN Ha JABE YacCTH

B) PAaCWICHCHHIO TYIIM WX TOJYTYIIHM (TyIla, pa3jiesiaHHas BIOJb CIIMHHOTO
XpeOTa Ha JIBEe TIOJIOBUHKHW ) Ha OTPYOBI: O0Jiee MEIKUE YaCcTU TYIIU

I') pa3IeJICHUIO TYIIN Ha TPU YaCTU

46.Kakoe BIHSHHE OKa3bIBAE€T CHUPTOBOE OpOXKEHHWE HA COCTAaB WM CBOWCTBA
MPOyKTa?

a) yJydIllaeT ero KOHCUCTEHITUIO

0) cocoOCTBYeT 00pa30BaHUIO YTIIEKUCIIOTO Ta3a

B) MIpHUJAET MPOAYKTY CJIeTKa IUIUTIONINN, OCBEKAIOIINI BKYC

I') YBEJIMUMBAET BJIAroyAepKUBAIOIIYIO CIIOCOOHOCTh MOJIYYEHHOTO CTYCTKA

1) YMEHBIIIAET BIAroyAePKUBAIOIIYIO CIIOCOOHOCTh MOJIYUYEHHOT'O CTYCTKa

47 I'omo(epMeHTaTUBHBIEC OAKTEPUH —3TO TaKUE OAKTEPHH, KOTOPHIC. .

a) COpaXUBAIOT JAKTO3Y /10 MOJIOYHON KUCIOTHI

0) cOpaXMBarOT JIAKTO3Y /10 MOJIOYHOM KUCJIOTHI M ATHJIOBOTO CIIUPTA

B) COpaXHBAOT JIAKTO3Y IO MOJIOYHOM KUCJIOTHI M THAIICTHIIA

r) cOpaXwBalT JIAKTO3y JI0 MOJIOYHOM KHCJIOTBI, YKCYCHOW KHCJIOTHI U
YTJIEKUCIIOTO Ta3a

1) cOpaXuBaIOT JAKTO3y CHadayla JI0 MUPOBHHOTPAIHON KHCIOTBI, a 3aTeM 0
MOJIOYHOU KUCJIOTHI

48.B ueMm oTnnuue npouecca yabrpaduiabTpauu oT 00paTHOro ocMoca?
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a) 1aBjieHUE Mpu 0OpaTHOM OCMOCe OOJIbIIIE

0) naByieHUE TPU OOPATHOM OCMOCE MEHBIIIE

B) pa3Mep nop MeMOpaHbI TPy 0OPATHOM OCMOCE MEHBIIIE
r) pa3Mep nop MeMOpaHsbl Mpu 00paTHOM OCMOCE OOJIbIIIE

1) pa3HbIid COCTAB MOJIYYEHHOTO KOHIIEHTpaTa (peTeHaHTA)
€) pa3HbIil COCTAB MOJIYYCHHOTO QUIbTpaTa (repMeara)

49.Ha YeM OCHOBBIBAETCS TIPHUHIIUIIBI ITOCTPOCHUS TEXHOJIOTHYCCKUX CXEM
MIPOU3BOJICTBA MOJIOYHBIX IMPOJTYKTOB?

a) BUJ IPOJIYKTa

0) umeroieecs: 000py10BaHKE

B) TCXHOJIOTHYCCKHE OTIEPAIMH, 0OCCIICUMBAIONITUE XOPOIIee KaueCTBO MPOIYKTa
I') MOCJIEIOBATEILHOCTD 3TUX OIepaIuii

1) KBauuKarus 00CIyKHUBAIOLIEro MepcoHaa

50.91a (pakuus 6eIKOB MOJIOKA BBITIOIHSIET POJIb 3aIIUTHOTO KOJIJIOWA,
MOTOMY YTO HE KOAryJIupyeT MOJ IeHCTBUEM HOHOB KaJbIIHs.

a) anb(da-nmakToanbOyMUHbI

0) anbda-Ka3euHbI

B) Kanma-Ka3euHbI

') IMMYHOTJIOOYTHBI

1) IPOTE030-MENTOHBI

51.HarypanbHbie nonydadpukarsl mopa3aensiorT Ha ...
a) OE3KOCTHBIC

0) MSCOKOCTHEBIC

B) KOCTHBIC

I') KPYITHOKYCKOBBIC, TOPITMOHHEIE, MEITKOKYCKOBBIE

52.J171 U3rOTOBIIEHUS HATYPAJIbHBIX MOTY(HaOpPUKATOB UCTIOIB3YIOT

a) ToBsAMHY U OapaHuHy (ko3nsatuHy) 1 u 2 kareropuii, cBuHuny 1,2,3 u 4
KaTeropu, TENSATUHY, TYWIKH NOTULOBI 1 U 2 KaTeropuii B NOTPOILICHOM U
HOJIyTIOTPOIIEHOM BHUJIE

0) TylKH OTULBL | ¥ 2 KaTeropuii B MOTPOILIEHOM U TOJYTOTPOILIEHOM BUIE

B) cBUHUHY 1,2,3 u 4 xareropuit

I') TOBSAMHY U OapaHuHy (KO3MSATUHY) 1 U 2 KaTeropuii, TeIITUHY

53.Kakoe MsICO He JOIyCKaeTCs UCTIONb30BaTh JIJIsl U3TOTOBICHUS

HaTypaJbHBIX MOJy(haOpuKaToB?

a) MsICO pa3MOPOKEHHOE

0) MSCO MTHIIBI

B) MsICO OBIKOB, SIKOB, XpPSIKOB, OapaHOB M KO3JIOB, TaK KaK MSICO 3THX >KMBOTHBIX
uMeer

HETPUATHBIN 3amax

I') MsICO, 3aMOPOKEHHOE 00JIee OJTHOTO pa3a
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54.TexHoJIOTHs TPOU3BOJICTBA KPYITHO-KYCKOBBIX TOJTY(hadbpuKaToB

a) BBIJCTICHHBIH KPYNHBIA KYCOK HATHUpPAeTCs IIOCOJOYHOH CMEChl0 U
BbIJIepKUBaeTcs 2-3 yaca npu temneparype 12 °C

0)KpYMHBIM KYCOK HITIPUILYETCS paCTBOPOM, cojiepkaniuM dhochaTHbli mpenapaT
B KonnuecTtBe 10 %K Macce ChIpbsi M MOJBEPTraeTCsa MacCupoBaHuio B TeueHue 30
MUH, a TIPU OTCYTCTBUHM MAacCaXePOB BBIJCPKUBACTCS 24 Haca MpU TEMIIepaType
4°C

B) OCYIIIECTBISETCS MOKPBINA IMOCOJ IS KPYIMHO-KYCKOBBIX M0J1y(haObpruKaToOB

I') KPYIHBIH KYCOK BBIICPKHMBAIOT B pPaccojiie 5 4YacoB, 3aTeéM HATUPAIOT
MOCOJIOYHOM CMECKIO

55. Cpox XpaHEHMs M peaau3aluu OXJaXJECHHBIX KPYINHOKYCKOBBIX
noiypabpuKkaToB € MOMEHTa OKOHYaHHUS TEXHOJIOTMYECKOro Mpolecca
COCTaBJIACT

a) 12 4.

0) 24 u.

B) 72 u.

r) 48 4,B TOM 4YHKCJe Ha NPEANPUATUU-U3roTOBUTENE —12 U.

56.HazoBute TepMonabuiabHylo (pakiuio OelKoB MOJIOKA, KOTOpas He
KOaryJImpyeT Moj JeHCTBHEM CBIUYKHOTO (pepMeHTa W He ocaxmaercs mpu pH
4,6-4,7.

a) O3TTa-NAKTOIJIO0yTUHBI

0) anb(a-1aKToATbOYMUHBI

B) IPOTE030-TIENTOHBI

r) anb(ha-Ka3euHsbl

577.110BEpXHOCTHOE HATSIKEHUE MOJIOKA 3aBUCUT OT COJAECPHKAHUSA B HEM:
a) T1-U MOHOTJIMIIEPHUIOB

0) CBOOOIHBIX KUPHBIX KUCIOT

B) hocdonunuion

r) BuTamuHa C (aCKOpOMHOBOM KHUCIIOTHI)

1) MOJIOYHOM KHUCIIOTHI

58.B 3TOM MOJIOKE TUIOTHOCTH HIXKE, YEM B OOBIYHOM (HOPMAJIbHOM):
a) B CTapOJOMHOM MOJIOKE

0) B 00€3KUPEHHOM MOJIOKE

B) B TaPHOM MOJIOKE

') B MOJIO3UBE

59.Ha3oBute caMble KpYIIHbIE YACTULIBI MOJIOKA
a) Ka3CHHBI

0) CBIBOPOTOYHBIE OCIIKH

B) MOJIOUHBIN KUP
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I') KOJUTOUJHBIA PocdaT KanbIus
1) TaKTO3a

60.TexHonoruyeckas cxema Ipor3BOJICTBA JINBEPHOU K0I0aChI

a) MpUeMKa U TyaJeT ChIPhs, )KUJIOBKA, BapKa ChIPhs, U3MEIbUYEHNE, COCTABICHUE
¢apia, 3anoaHeHne 000JI0YKY, BapKa, OXJIaxkICHHE, YIaKOBbIBAHUE

0) mpueMKa U TyaJeT ChIpbs, JKHJIOBKA, COCTaBJIeHHE (Qapiia, OXJakICHUE,
3anojgHeHue 000JI0YKH, BapKa

B) U3MEJIbYEHUE, BapKa ChIPbA, 3alI0JHEHUE 000JI0YKH, BapKa, OXJIAKICHHUE

I') IpUeMKa W TyaJieT ChIphs, U3MEJIbUCHHE, COCTaBlieHue (apia, BapKa ChIPbS,
3arojgHeHue 000JI0UKH, BapKa, OXJIaXIeHUE, YIIaKOBbIBAHUE

61.B kakoM BHJE UCHOIB3YIOT MSCONPOAYKTHI H CYONpPOMYKTHI ISt
W3TOTOBJICHUS JTUBEPHOUN KOIOACHI?

a) MapHOM, OXJIAXKJICHHOM, Pa3MOPOKCHHOM WJIH COJICHOM

0) MOpPOKEHOM, OXJIAKICHHOM

B) MapHOM

I') pa3MOPOKEHHOM

62. Ilopsimok KyTTEpOBaHUS ChIPhS ISl IUBEpHOU Kosbackl 1 copra?

a) meyeHb, NpuobaBisoT 5 % OyiabOHA OT Beca Bcero ¢apiia, KUPHYI CBUHUHY
WIN HIEKOBUHY, 2 % COJH, JIyK, IPSHOCTH

0) meyeHb, MIEKOBUHY WM JKUPHYIO CBUHHHY, 5 % OylboHa,1yK, 2 % coilu u
NPsTHOCTU

B) JIUBEp, OYJIbOH, COJIb, JIYK, IPSTHOCTH

') )KUPHYIO CBUHUHY WJIM IEKOBHUHY, Ne4eHb, 5 % OynboHa, 2 % cond, JIyK U
NPsTHOCTU

63. 111 dyero nA00aBisAOT OYJIBOH OT BapKU CYONpPOIYKTOB B (apll JIMBEPHBIX
Koznbac?

a) s Ipuaanust Gapiry HeKHOW KOHCUCTEHUUU

0) JUTsl TOBBIIIIEHUS TUIIEBOM LIEHHOCTH

B) 00€3BOKMBAHUS U pa3pylICHUS KOJJIAT€HOBBIX BOJIOKOH

T') 17151 yIUIOTHeHUs (papiia

64.Temnieparypa oxXJaxAeHHBIX JIUBEPHBIX KojOac, 0C?
a)2°C
0)4 °C
B) 6 °C
r) 8 °C

65.bydepHocTh MOTOKa OOBCHSAETCS HATUIHEM ...
a) JTaKTO3BI

0) uUTpaToB

B) bhocaToB
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1) J)KHupa
') KA3EMHOB

66.HazoBuTe 0COOCHHOCTH XMMHYECKOTO COCTaBa MOJIO3MBA TIO0 CPaBHEHHUIO C
HOPMaJIbHBIM MOJIOKOM

a) MOBBIIICHHOE COJICPYKAaHUE Kalllla-Ka3enHOB

0) HU3KOE COoJIepKaHNE UMYHOTJIOOYJIMHOB

B) TIOBBIIIICHHOE COJICPYKAHKME CYXUX BEIIECTB M CBIBOPOTOYHBIX OCITKOB

T') MIOHWKCHHOE COICPIKAHUE JTAKTO3bI

1) YBEIIMYCHHE COICPKAHMS HOHOB XJIOpa

67.0 HanUYUMM B MOJIOYHOM J>KUPE HEHACHIIEHHBIX >XUPHBIX KHUCIOT MOXHO
CYJIUTh TI0O KOHCTAHTaM:

a) YMCJI0 OMBUICHUS

0) KUCJIOTHOE YHCIIO

B) umcio [lonencke

I') HOJTHOE YHUCIIO

1) 4uciio pedpakiuu

68.JlaliTe XapaKTepUCTUKY XUMUYECKH CBS3aHHON BOJIbI

a) B xoaut B coctaB ruipodUIbHBIX KOJUIOUOB, HE PACTBOPSET COJIM M caxapa,
3aMep3aeT MPY HU3KUX MOJIOKUTEIIBHBIX TEMIIepaTypax

0) 3akioyeHa B COCTaB KPUCTALIOTHAPATOB, YIAlIsAeTCs TOJBKO TMyTeM
MIPOKAJTUBAHUS TIPOTYKTA WIM XUMHYECOTO B3aUMOJICHCTBUS

B) HaxoauTcst B MUKpOTIPOCTpaHCTBAX, 00Pa30BaHHBIX MEMOpaHaMU KIICTKU

r) PactBopsier Bce mnuTaTenbHBIE BemlecTBa, 3amepsaer npu 0 oC, nerko
yaaJIeTCs IPU BhIIAPUBAHUU U BBICYIIIMBAHUU

n) Bxoaut B cocTaB KanmwuIIPOB M MHUKPOKAMWIUIAPOB, OBICTpEEe BCEX BHUIOB
CBSI3aHHOM BJIard yAQJISICTCS TIPU BBICYIIMBAHUY U BhITTAPUBAHUH

69. K HeOeIKOBBIM a30TUCTBIM COEIUHEHUSIM OTHOCSITCS :
a) BuTamuH B6

0) aMHUHOKHCIIOTHI

B) KapOOHOBBIE KHCJIOTHI

I') IPOTE€030-MENTOHBI

1) aMMHaK

70. Jns dyero mnpuMEHSIOT coiu (GocPOpHON KHUCIOTHI (TeTpaHaTpHUil
nupodocdar, mononatpuit oprodocdar, TpuHaTpuii nupodocdar) B kondacHOM
MPOU3BOJACTBE MPH H3TOTOBICHUM BApPEHBIX KOJIOAC —COCHUCOK, capieliek u
MSCHBIX XJ1€00B?

a) 00ecCrme4YnBarOT CTOWKOCTH >KHPOBBIX OMYIBCHH, UYTO MpOodHUIaAKTHPYET
oOpa3oBaHne OyIBOHHBIX JKHPOBBIX OTEKOB TIPH BapKe KOJIOAC, TOPMO3ST
OKHCITUTEIIBHBIE TMPOIIECCHI B )KUPE, YIYUIIAIOT CTPYKTYpY (apiina

0) I yIydIeHus] KOHCUCTEHIINH MPOTyKTa
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B) CIIOCOOCTBYIOT HaO0yXaHHWIO MBIIICUYHBIX OEIKOB, BIIArOYACPKUBAHHUIO TPHU
BapKe, YBEJIMUEHUIO COYHOCTH U BbIXO0J1a BAPEHBIX KOJOACHBIX U3IEIHA
r) AtB

71. B Kkakoil KOHLEHTpalMKW TNPUMEHSIOT HHUTPUT HATpUd B KOJIOACHOM
IIPOU3BOJICTBE ?

a) 5 %-it konnenTpanuu (50 r HUTpUTA HaTpUs ¢ AJoOaBIeHUEM 950 MJIT BOJIBI)
0)2,5 % - i kKoHUEeHTpauu (25 r HUTpUTA HATPUs ¢ JoOaBIeHUEM 975 MIT BOJIbI)
B) 1 % - it konuenTpamuu (10 r HuTpUTa HaTpUs ¢ JoOaBIeHreM 90 MI1 BOABI)

r) 3 % - i koHuentpauuu (30 r HUTpUTA HATPUS ¢ 1oOaBiIeHreM 70 MII BOJIbI)

72. Kakue TEXHOJOTHYECKHe TMPOIeCChl BKIOYAeT B ce0s TepMHUuecKas
00paboTKa, MPU KOTOPOU ChIpbE NMPETEPreBaET CI0XKHbIE (U3UKO-XUMHUUECKHE,
CTPYKTYpHBIC U IPyTrye N3MEHEHUS, MPEBPAIasch B TOTOBBIA MPOAYKT?
a)ocajJka, 00’kapka, BapKa, KOIUEHUe, CYIIKa, OXJIaxKICHHE

0) 3amoyiHeHUE 000JI0UKH, BA3KY U MITPUKOBKY KOJI0ac

B) M3MEIbYCHHE HA BOJYKE C JTUAMETPOM OTBEPCTHUil pemeTkd oT 2 10 10 mwm,
nepemeniuBanue dapiia

I') )KUJIOBKA Msica, U3MelIbueHue, oco ¢apiia

73. B ¢aze uCTuHHOTO pacTBOpa MOJIOKA HAXOISITCS YaCTHUIIBI:
a) JTaKTO3BI

0) Ka3euH

B) MOJIOUHBIN KHUP

I') XJIOPUJ HATPUS

1) TaKTOTJIO0yJTMHBI

74. HazoBute @QakTopbl, OO0YCIOBIMBAIOIIME YCTOWYMBOCTH SMYJIBCUU
MOJIOYHOI'O KHpa B MOJIOKE

a) BRICOKOTEMITIepaTypHas 00paboTka MOJIOKa

0) Hamuyue THUApPATHOM OOOJOYKH M JBOMHOTO DJIEKTPUYECKOrO CJOS Ha
MMOBEPXHOCTH 000JIOUKH KUPOBOTO IIapHUKa

B) KPUCTAJUTU3AIMS TPUTIIUIICPUIOB B )KUPOBBIX IIApUKaX

I') HAJIMYUE CTPYKTYPHO-MEXaHWYECKOTO Oaphepa Ha IMOBEPXHOCTH JKHPOBOTO
Imapuka

75. Tutpyemasi KUCJIOTHOCTh MOJIO3MBAa OYEHb BBICOKAs 3a CuUeT OOJIBLIOTO
coliepKaHus

a) pepMeHTOB

0) MUHEpaIbHBIX COJNIEH

B) JIJAKTO3BI

T) XKupa

1) BOJIBI

76. 'omodepmeHTaTUBHBIE 0AKTEPUU—ITO TaKhe OaKTepUu, KOTOPBIE. ..
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a) COpaXUBAIOT JAKTO3Y 10 MOJIOYHOU KUCJIOTHI

0) cOpaXXMBarOT JIAKTO3Y /10 MOJIOYHOM KUCJIOTHI ¥ ATHJIOBOTO CIIUPTA

B) COpaXHBAOT JIAKTO3Y JIO MOJIOYHOM KUCJIOTHI M THAIICTHIIA

r) cOpaXwBaloT JIAKTO3y JI0 MOJIOYHOW KHCJIOTBI, YKCYCHOW KHCJIOTHI U
YTJIEKUCIIOTO Ta3a

1) cOpaXuBarOT JAKTO3y CHadayla JI0 MUPOBHHOTPAIHON KHCIOTBI, a 3aTeM 0
MOJIOYHOU KUCJIOTHI

77. YKCYCHOKHUCIIO€ OpOKEHNE BBHI3BIBAETCS OAKTEPUSIMH POJIA:
1) ctpentobakrepuu;

2) nakTobaKTepuu;

3) amero0aKTep U rIIOKOHOOAKTED.

78. IlpeaBapuTEIBHBIM ITANIOM TOJTYUYCHHS YKCYCa SIBISCTCS:
1) monyueHre MOTOYHON KUCIIOTHI,

2) nosy4eHue 3TaHOa;

3) nonyuenue OyTaHoa.

79. OCHOBHBIM CBIPHEM JIJIS POM3BOICTBA JIMIMOHHON KHUCIOTHISBIISICTCS
1) kapTodens;

2) Mmenacca;

3) nemrono3a.

80. ['myOuHHBIN crioco0 MOTydeHUs] TUMOHHON KHCJIOTHI OCHOBAH Ha:
1) ucronp30BaHUU «OPOIUIBHBIX KaMEpy;

2) UCTIOJIb30BAHUH YaHOB;

3) ucnonap30BaHUU (PEPMEHTATOPOB.

81. I'pub Aspergillus niger UCTIONB3YIOT JJIS TIOJTYUYCHUS :
1) TMMOHHOMN KHCIIOTHI;

2) TIFOKOHOBOM KUCJIOTHI,

3) TMMOHHOM KHCIIOTHI U TJIFOKOHOBOW KUCJIOTHI.

82.Kakoe u3 BelIeCTB SABJISETCS MUILEBBIM apOMATU3ATOPOM?
A) xapMuH

b) acnapram

B) stunanerar

83.Kakoe 13 BelecTBOM ABIAETCS ITUINEBLIM ITOACIACTUTEIIEM ?
A) GeH3albIeTH

b) ykcycHas kucnota

B) caxapun

84.Kakoe u3 BEIIECTB SABJISETCS MUIIEBBIM KOHCEPBAHTOM ?
A) acnaptam
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b) mpornmonat HaTpwHs
B) a-toxodepon

85.Kakoe u3 BelecTB SABISETCS MUILEBBIM KpacuTesnem?
A) TapTpa3uH

b) cykpano3a

B) xenatun

86.Kakoe 3 BelecTB SIBISETCS NUILIEBLIM aHTUOKCHUIAHTOM ?
A) nuTpanb

b) nponunrannar

B) stunOyrtupar

87. HazoBuTe BemiecTBa - 3MYJIbraToOpbl, HCIOJb3YEMbIE MPU MPOU3BOIACTBE
MaioHe3a:

A) pacturenbHbie GOCPOTUTHIBI
b) siuunbIii mopomok

B) ykcyc

I') conpb

) caxap

€ ) TOPYMYHBIN TOPOIIOK

K )CyX0€ MOJIOKO

88. Bri6epure MIPaBUJIbHYIO MOCJIEA0BATENBHOCTh BBITIOJTHEHUS
TEXHOJIOTUYECKUX ONEpAMi IMpPHU NPOU3BOJACTBE MaKMOHE3a MEPHUOIUYECKUM
crocobom

1)-npuroToBiieHHEe MallOHE3HOMW MACTHI,

2-npuUroToBJIeHUE TPYOOH MallOHE3HOM SMYJIbCHUH,

3- rOMOreHM3aIIHS,

4-moaAroTOBKA SMYJIBraTOPOB,

5- dhacoBanue,

6- ynakoBKa)

89. Bri6epure MIPaBUJIbHYIO MOCJIEA0BATENBHOCTh BBITIOJTHEHUS
TEXHOJIOTUYECKUX OINEpaluii MpHU MPOU3BOACTBE MallOHE3a HENPEPBIBHBIM
crocobom

|-nmpuroToBneHne MaliOHE3HOM NACTHI,

2-npuUroToBJIeHUE TPyOOH MallOHE3HOM SMYJIbCHUH,

3- roMOreHM3aIHs,

4-moAroTOBKA SMYJIBraTOPOB,

5- dhacoBanue,

6- yrmakoBKa

77



90. Tlomy4yeHue TOHKOAMCIEPCHON MaprapuHOBOW SMYJbCHH JOCTUTAETCS B
pe3yJibTaTe:

1 MEXaHMYECKOTO BO3JICHCTBHS

2 BHECEHHUs caxapa

3 BHECEHHS COJIN

4 BHECEHHS IMYJILIaTOPOB

5 BHeCEHHUS JIeIIMTHUHA

6 BHECEHUE SIMYHOTO TTOPOIITKA

91. Copna ucnonp3yercs Ipyu NPOU3BOACTBE MAOHE3a C LIEIIBIO:
1 HeliTpanu3anuu CBOOOIHBIX KUPHBIX KUCIOT

2 yny4lIeHus BKyca

3 MOBBIIIEHUS PACTBOPUMOCTH OEIKOB

92. KoncucreHuusa MaioHe3a MOXKET ObITh:
1 xxuakas

2 mactooOpasHas

3 nopomkooOpa3zHas

4tBepnas

93 MuHUMAaJIBEHO peKOMeHI[OBaHHBIﬁ YPOBCHL IIOKA3aTCJIA CTCKIOBHUIAHOCTHU
MIISHUIBI IJI1 IIPOU3BOACTBA Xﬂe60HeKapH0fI MYKH

1>30%

2>40 %

3>50 %

4 >60 %

5>70 %

93. OntumanpHasi TeMreparypa OpoKeHHs TeCTa P XJIeOONEeUEHUN
110-15°C
216-20°C
321-27°C
428-32°C
533-37°C

93. Ucnonp30BaHue SMYHOTO MOPOIIIKA UITM CYXOTo SIiIla B KaueCTBE KOMIIOHEHTA
B pelienTypax MaiioHe3a MPOBOIUTCS C LIEJIbIO:

| cHMKEHMSI KHCTTOTHOCTHA MaloHe3a

2 TOBBIIICHUS KUCIOTHOCTHA MaloHe3a

3 MOBBIIIEHUSI CTAOMILHOCTH MalOHE3HOUW IMYIbCUH

4 MUKpPOOMOJIIOrMYECKON CTaOUILHOCTH

94. KonnuecTBO JpOXKeH MpU BhIMEUKE XJieba 6€30mapHbIM CIIOCOOOM:

10,5%

22,0%
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31,0%
41,5%
52,5%

95. Ilokazarenb coaepKaHusl KIEMKOBUHBI B 3€PHE BBIPAXKAETCS:
1 %

2 mr\100r

3 r\100r

96. OcOOEHHOCTH TEXHOJIOTMH MPOU3BOICTBA PXKAHOTO XJIe0a 00YCIIOBIEHBI:
| BBICOKMM IOKa3aTeIEM 30JIbHOCTH MYKH

2 NOBBILLIEHHOW KUCIOTHOCTBIO PKAHOW MYKH

3 HU3KUM COAEPKAHUEM KIIEMKOBUHBI B PAKAHON MYyKe

4 HATUBHOM aKTUBHOCTBIO aMUJIOJIUTUYECKHUX (DEPMEHTOB

97.benok, BXOASIIIUN B COCTaB KJIECHKOBUHBI 3€pHA MIIIEHUIIBI
1 aBeHUH

2 rIMaauH

3 3euH

4 TIIOTEHUH

98. OOmmHKa TecTa — 3TO KpPATKOBPEMEHHOE MEpEeMEIIMBAHUE, KOTOpPOE
CIIOCOOCTBYET:

a) YMEHBILEHHUIO KOJIMYECTBA JUOKCUA YIIIepoJa B Macce TecTa

0) paBHOMEPHOMY JIEJICHUIO TUOKCUIA YIIepoa BMacce TecTa

B) 60JI€€ THTEHCUBHOMY Pa3BUTHIO CIIUPTHOTO M MOJIOYHOKHUCIIOTO OPOKEHHUS

I) yIaJeHue JUOKCH]IA YIIIepoJia U3 MacChl TECTA

99. HazoBuTe OCHOBHBIE IPUUYMHBI OUEPCTBEHUS Xj1e0a

a) mepexo]] Kpaxmaia u3 aMmop(HOro COCTOSIHUS B KPUCTAIUTMYECKHUM
0) HaJIU4Yue COIU

B) ycbIxaHHe Xxjeba

I') yMEHBIIEHUE MacChl Xj1e0a

100. Kakue omepanuy OCYIIECTBISETCS Ha CTaAuU INOATOTOBKH CBIPbS MPHU
IIPOU3BOACTBE XJ1€000YIOUHBIX N3IEIUN?

a) CMeIlIMBaHHE MYKH, 3aMeC TecTa

0) cMellIMBaHWE MYKH, BHICTAWBAHMS TECTA

B) CMEIIMBAaHUE MYKH, HAarpes BOJIbI, IPOLEKUBAHUS KUJIKUX PACTBOPOB

I') HarpeJ Bo/bl, OpOKEHUS OMaphbl

101. YTo BXOAMT B COCTaB 3aKBACKH, KOTOPYIO UCTIOIB3YIOT ISl TPUTOTOBICHUS
prka”oro xieba?

a) MUHEpaJIbHbIC BEIIECTBA, MOJIOYHOKHCIBIE OaKTEpHH

0) conu, BATAMUHBI, TPOAKIKEBBIE TPHOBI
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B) APOXOKEBBIE IPUOBI, MOJIOYHAs KUCIIOTa
I') IPOXKKH, MOJIOUHOKHUCIIbIE OaKTepuu

93. PadmHanmio pacCTUTEIBLHBIX Maces OCYIIECTBIISIOT:

a) ¢ U3MYECKUM CTIOCOOOM

0) XUMHUYECKUM CTIOCOO0M

B) QU3HKO-XUMUUYECKUM CIIOCOOOM

) QU3HYECKUM, XUMUUECKUM, (PUZUKO-XUMUIECKUM CITIOCOOaMU

94. Tlo XUMHUYECKOMY COCTaBY BCE 3€PHOBBIC KYJIbTYPHI Pa3ACIIsIOT Ha TPYIIIIbL:
Ooratble Ha KpaxMall, KyJbTyphl, OoraTbie Ha 0€J0K, U MaCIUIHbIE KYJIbTYPHI
0) 3epHO, OoraToe Ha MEKTUH, KyJIbTYypbl, Ooratble Ha OEJNOK, U MAaCIUYHbIE

KYJIbTYPBI
B) 3¢pHO, Ooratroe Ha KpaxMmaj, KyJIbTypbl, OOTaThic Ha BUTAMHUHBI, © MACIMYHbBIC
KYJbTYPBI

r') 3epHO, Ooraroe Ha Kpaxmai, KyJbTypbl, OoraTble Ha OCJIIOK, W KYJIbTYPHI,
ooratble Ha
caxapa

95.Conon-ato:

a) MPOPOIIEHHOE U OCOOEHHBIM CIIOCOOOM BBICYIIEHOE 3€PHO 371aKOBBIX KYJIBTYP
0) 3epHO 37aKOBbIX KYJBTYP BBICYIIEHO A0 BiraxHocTH 10%

B) MPOPOIIIEHO 3€PHO 37aKOBBIX KYIbTYP

I') IPOPOIIICHOE M BBICYIIEHOE 3ePHO MOICOTHEUHUKA

96. OcHOBHOE CBIPHE B MPOU3BOJCTBE XJieOa — ATO:
a) MyKa, caxap, COJib, TPOAKH

0) MyKka, caxap, BoJia, TPOXKU

B) MyKa, BOJIa, COJIb, APOKKHU

') MyKa, caxap, si1a, IpoxxKu

97. Bo BpeMs OXJaXIEHUS MaprapuHOBOW IMYJIBCHH MPOUCXOASAT CIEAYIOIINE
HPOIIECCHI:

a) KpUCTAJUTU3AIMs U PEKPUCTAIUIN3ALUS

0) MoauduKaius

B) OKHCIICHUE JKUPOB

r) iepeerepuduKaIys

98.11pon3BOACTBO CIMPTa OCHOBAHO Ha!

a) BO3TOHKE U KOHJIEHCAIlMU Ta30B MU OpOKEeHUU

0) ciupTOBOM OPOKEHUHU PA3HOTO CHIPhS MPU YYACTUU JPOACKEH
B) IIPOILIECCE OCaXapuBaHUs YIJIEBOJOB 3€PHOBBIX KYJIbTYpP

I') poliecce MUKPOOMOIOrHUEeCKOro OpoXKeHHsI caxapa

99. 1151 npUroTOBJIEHUS PKAHOTO TECTA TPUMEHSIOT:
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a) YMYJIbCHUIO
0)omnapy
B)3aKBaCKH

100. Ynek xieba — 3T0 MokaszaTelib \, KOTOPbI PACCUUTHIBAIOT KaK:

a) pasHUIy MEXIy Maccod Tecta W xJjieba Mociie OCTHIBAHUS HAa MPOTSKEHUH 1
Jaca, OTHECEHHYIO K Macce xJjieba B MPOIeHTax

0) pa3HHUIly MeXly MAacCOi TecTa U ropsiuero xieda

B) Pa3HHUIly MEXAY MacCoi TeCTa U ropsdero xjieda, OTHECEHHYIO K Macce Xjeba
B IIPOIIEHTAX

101. MuHuManeHblli PEKOMEHIOBAHHBIN YPOBEHb COJEPKaHMS KIECHKOBUHBI B
3epHE MIIEHUIIBI JIsl IPOU3BOJICTBA JPOKAKEBOTO XJieda:

1 18%

220%

322%

4 24%

526%

102. Kaxkoit Bug Mmyku coqepxut 10 40% Oenka?
a) coeBas

0) TuMeHHas

B) pKaHas

I') OBCSIHAs

103.Kako¥i riiaBHbIN MOKa3aTelb XJ1e00NeKapHOTo KauecTBa MyKH?
a) coJiepKaHNuEe KICHKOBUHBI

0) mBer

B) 30JIbHOCTH

') KpyITHOCTh IIOMOJIa

104. OOMuHKA TecTa — 3TO KpPaTKOBPEMEHHOE IMEepeMEIIMBaHUE, KOTOPOE
CIIOOOCTBYET:

a) YMEHBILIEHUIO KOJIMYeCTBa AUOKCHIA YIIIepo/ia B Macce TecTa

0) paBHOMEPHOMY paclpeeICHUIO JUOKCH 1A YIiiepo/ia 1o 00bEMY TecTa

B) 60JI€€ MHTEHCUBHOMY Pa3BUTHUIO CIIMPTHOTO M MOJIOYHOKHUCIOTO OPOKEHHUS

I') yAaJieHue JUOKCUAA Yriiepojia U3 Macchl TecTa

105. Kakoii KOMIUIEKC MOKa3aTelied KayecTBa YUYMTHIBAIOT MpPHU MpUEME 3€pHa
TMIIIEHUIIBI JIST TPOU3BOJICTBA XJI€OOMEKapHONU MYKH?

a) BIQXXHOCTh, COJICPIKAHUE MPUMECEH, CTEKIIOBUIHOCTh, KUCIIOTHOCTh

0) BIaXHOCTb, COAICpKaHUE TPUMECEH, MAaCIIMYHOCTh, COJIEpKaHue OernKa

B) BIAXXHOCTb, COJIEpKaHHE NpHUMeceil, CTEKJIOBUAHOCTb, COJEp)KaHHUE Oenka,
30JIbHOCTD
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106. Cpennee conepsxanue 6enka B 0000BbIX KylIbTypax:
5-10%

15-20%

25-40%

70-80%

107.CopT MyKH, UIMEIOLNNA CAMYIO BBICOKYIO 30JIbHOCTh
BBICIIIUI

IIEPBbIN

BTOpPOH

o0oitHas Myka

108. Texuonoruueckas omepauus mo oOpabOTKe TecTa, MPOBOJUMAs paHBIIE
IpyTUx

| neneHne Ha Kycku

2 oOMuUHKa

3 paccrolika

4 popmoBKa

109. HanGoubiliee OTHOCUTENIBHOE COJIEPKaHNE B 3€PHE 3JIAKOBBIX KYJIBTYD:
1 xpaxmana

2 )KUPOB

3 KJIeTYaTKu

4 6enKoB

110. Cpennee conepxkanue Oeika B 3epHE MIICHUIIE:
1 5-10%

2 10-14%

3 15-20%

4 20-40%

111. MwuHUManpHO JAOMYCTHUMOE COAEpKAaHUE KIECWKOBUHBI B 3€pHE IIPHU
MIPOU3BOJICTBE XJI€OOMEKapHON MyKHU

1 18%

223%

3 28%

4 32%

112. BnustHue npopocuiero 3epHa Ha XJie0omneKkapHoe KaueCTBO MYKH:
| moBbIIEHHE cOiepKaHus OenKa

2 yny4iieHue OpraHoJeNTHUYECKUX MoKa3arenel xiaeda

3 yMeHbIIIEHUE ra30y1epKUBAIOIIEH CIOCOOHOCTH TecTa

4 moBbIIIEHUE TOPUCTOCTH Xj1e0a
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5 yBenuueHnue 06bEMa xiueda
6 ymeHnblieHue o0béMa xiieba

113 DkcTpakuus - 3T0:

a) BBIJIETICHHUE KUPaA THIPOMEXaHUUECKUM CIIOCOOOM

0) BBIJICTIEHHE JKUPA C TIOMOIIIBI0 OCTPOTO Tapa

B) BBIJICJICHUE KUPA C MMOMOILBIO JIETYYHX PACTBOpUTEIIEH

I') BBIJICJICHHUE JKUPa C TOMOIIBIO JIEKTPUUECKUX UMITYJIHCOB

114. HazoBuTe npuyrHbI 0OYEpCTBEHUS XJieda:

a) mepexoJ] Kpaxmaiia u3 aMmop(HOIro COCTOSIHUS B KPUCTAILITUYECKUAN
0) HaJIM4Yue COIU

B) ycbIxaHHe Xxjeba

I') yMEHBIIEHUE MacChl Xj1e0a

115. Yto BXOAUT B COCTAB 3aKBACKU, KOTOPYIO MCIOIB3YIOT JJISI TPUTOTOBICHUS
pKaHOTO Tecra?

a) MUHEpaJbHBIEC BEILIECTBA, MOJIOYHOKHUCIbIE OaKTepUu

0) conu, BUTAMHUHBI, APOXIKEBbIE TPUOBI

B) APOXOKEBbIE IPUOBI, MOJIOYHAs KUCIIOTa

I') IPOXKKH, MOJIOUHOKHUCIIbIE OaKTepuu

116. Ot kakux (paKTOpPOB 3aBUCUT XUMUYECKUN COCTaB XJICOHBIX U3/IETUI?
a) copTa MyKH, pelEeNnTypHOTO COCTaBa

0) TEeXHOJIOTUU MTPOU3BOICTBA

B) YCIIOBUHM XpaHEHUs

I') yIakoBKa, TPAHCIIOPTUPOBKA

117. Ha ckopoCTbh IPOTrOpKaHHUsI )KUPOB BIUSIOT:

a) CTeleHb HACBIIIEHHOCTH KHCIOT, KOTOpble BXOASIT B COCTaB >KHUpa,
TEMIIEpATypa XpaHEHUs, IPUCYTCTBUE KaTaIN3aTOPa, HAINUYNE aHTHOKCUJAHTOB
0) Temmeparypa  XpaHEHHUs, NPUCYTCTBHE  KaTajlu3aTopa,  HaJlu4yue
AHTUOKCH/IAHTOB

B) CTENEHb HACBIIEHHOCTH KHUCIOT, KOTOpble BXOIAT B COCTaB JKHpa Ta
TeMIepaTypa

XpaHEHUs

118. IIporopkanue >kMpoOB - 3TO:

a) OKHCIUTEIbHAs ITOpYa MPOAYKTA MO JeHCTBUEM KUCIIOpOia BO3ayXa
0) HaKOIJICHUE JIETYYMX BEIIECTB

B) HAKOIJICHUE aepOOHUX MUKPOOPTaHU3MOB

T') HAKOTJIEHUE HEHACHIIIEHHBIX )XUPHBIX KACIOT

119. BogonorinoTuTenbHas CliocCOOHOCTh MYKH - 3TO:
1 MakcuMaIbHOE KOJIMYECTBO MYKH, KOTOPOE CITIOCOOHA MOTJIOTUThH MyKa
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2 KOJMYECTBO BOJbI, KOTOpPOE MOIJIOHAeT MyKa MpH O0Opa3oBaHHM TeCTa
HE00X0UMOM 3TEXHOJIOTMYECKOH KOHCUCTEHIIUN
4 KOJIMYECTBO BOJIbI, OCTAIOIIEECs B XJ1e0€ MOCie BhINEUKH

120. Pexxum XxpaHEHUs, KOTOPBIH 3ampeimiéH MNpu XpaHEHUU SUMEHS IS
MIPOU3BOJICTBA COJIOAA!

1 B CyXOM COCTOSTHUU

2 6e3 1oCTyIa Bo3ayXa

3 B OXJIQXKJIEHHOM COCTOSTHUH

121. llokonagHyo Maccy MOJABEPTalOT TEMIIEPUPOBAHUIO:
a) BO n30€KaHue «IMOCEICHUsD IIOKOoIaaa

0) 4TOOBI YCKOPUTD MPOIIECC OXJIAKICHUS

B) 4TOOBI MOJTYYUTh OJHOPOJIHYIO CTPYKTYPY

T') 4TOOBI MPEOTBPATUTD MOPUY IIOKOIATHON MaCCh

122. JIxeM 1 KOH(UTIOp MPEACTABIAIOT COO0N MPOIYKTHI:
a) J)keJieo0pa3HON KOHCUCTEHIIUU

0) mopeoOpas3Hbie

B) KOHIIEHTPUPOBAHHbIE

I') yBapeHbl PPYKTOBbIE COKH C MSIKOTBIO

123. .KynaxxupoBaHHe COKOB 3TO:

a) CMeIIMBaHNE Pa3HbIX BUIOB COKOB
0) OCBEIlICHUE COKa

B) GUIBTPOBAHHUE COKA

r) JejeHue Ha ppaKuuu

124. TTactepuzanusi MOJIOKa MOXKET ObITh:

| nnurenpHas U KOPOTKas

2 IATENbHASI, KPaTKOBPEMEHHAsL, MOMEHTAIbHAS
3 puTennHas

125. TexHonorusi mporu3BOCTBA XaJBbl COCTOUT U3 CICAYIOUIUX ONEPaIHil:

a) IPUTrOTOBJIEHNE OEITKOBOM Macchl U ee (POPMUPOBAHUE

0) TPUTOTOBIEHHE TEPTHIX MAacc, TMOJYYCHHS KapaMeJIbHOW  MaccChl,
MIPUTOTOBJICHUS SKCTPAKTa MUAJIBHOTO KOPHSI, BBIMEIIMBAHUS XaJIBBI

B) TMPUTOTOBJICHUE TEPTHIX MAacC, TMOJYYCHHUS KapaMelIbHOW  MAaccChl,
MIPUTOTOBJICHUSI PKCTPAKTAa MIJIHBHOTO KOpHs, COMBAHMS MAacChl, BHIMEIITMBAHUS
XaJBbl

I') TMPUTOTOBJICHHE OETKOBOM MacChl, MPUTOTOBIEHUS KapameabHOI MaccChl, UX
cOMBaHUS

126. XpaHeHHe CYIICHHBIX PPYKTOB OCYIIESCTBIISCTCS 110 IPHHIIUITY:
a) anuI0aHabno3a
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0) ocmoaHnabno3a
B) KcepoaHabuo3a
r) abuozy

127. Ins 4ero mpu Npou3BOJICTBE caxapa B YBAPEHHBINA CUPOIl BHOCAT CaXapHYIO
nyapy?

a) IJIA YBCIIMYCHUA COACPKAHUA B CUPOIIC CYyXUX BCUICCTB

0) Il YyCKOpPEHUsI KpUCTALTU3AIIMU caxapa

B) I YBCIINYCHUA COACPKAHUA B CUPOIIC PCAYIUPYIOIMINX BCUICCTB

I‘) IJIA YBCIIMYCHUA CaXapUCThIX BCIICCTB

KoHTpoJIbHBIE BOOPOCHI IS CJIAYH 3a4ETa

DIIpeamer «llumeBass OMOTEXHONOTUS», €r0 3HAUYEHHE JIs CIEHHAIUCTOB B
00J1aCTH BETEPUHAPHO-CAHUTAPHON IKCIIEPTUHI.

2) Dramnbl pa3BUTUS MULIEBON OMOTEXHOIOTHH.

3)OcHOBHBIE  HampaBleHUsT  Pa3BUTUA  OUMOTEXHOJIOTMM B  MHUIIEBOMH
MPOMBIIIEHHOCTH.

4)TpeboBanusi, IPEIbABIIEMbIEK MUKPOOPTaHU3MaM — MpoayreHTam. CrocoObl
co37aHus BBICOKOA()PEKTUBHBIX IITAMMOB-IIPOAYLIEHTOB.

5)Chipbe 1 cOCTaB MUTATEIBHBIX CPeJ Il OMOTEXHOJIOTUUECKOT0 MPOU3BOJICTBA.
6)Croco0b! KyJIbTUBUPOBAHUS MUKPOOPTAHU3MOB.

7)KynbTuBUpOBaHUE KUBOTHBIX U PACTUTEIBHBIX KIETOK.

8)O6mast OMOTEXHOJOTUYECKass cXeMa IMPOU3BOACTBA MPOIYKTOB MHUKPOOHOIO
CUHTE3a.

9)Ilonyyenue noceBHOro Matepuana. MUKpoOpraHu3Mbl, HCTIOIb3yEMBIE B
OMOTEXHOJIOTUH.

10)Ceipbe 1t muTatenbHbIX cped. CocTaB MUTATENBHOM  Cpenbl IS
OMOTEXHOJIOTUYECKOT0  MPOU3BOACTBAa (MCTOYHMKH yIiepoAa M JAPYTux
MUTATEIbHBIX BEIIECTB).

11) IlpuroTroBienne NUTATEALHON CPE/bl, UHOKYIISIUS U KyJIbTUBUPOBAHHE.

12) CriocoOs1 hepMeHTaMK: adpoOHast M aHAYPOOHasl, TITyONMHHAs U IOBEPXHOCT-
Hasl, IEpUOJINYEeCcKas U HETPEPbIBHASI, C UMMOOMIM30BAaHHBIM MPOAYLIEHTOM.

13) OCOOEHHOCTH CTaIUU BBIACICHHUS M OYUCTKUA B 3aBUCUMOCTH OT LEJIEBOTO
npoaykra. [IpoaykTel MUKpOOHOTO OpOKeHUSI U MeTaboIu3Ma.

14) HanpaBiieHHBIN CUHTE3 TUMOHHOM KUCIOTHI.

15) IlonydyeHne MOJIOYHOM KUCIOTHI OMOTEXHOIOTUYECKUM CIIOCOOOM.

16) IlonydyeHne ykCyCHOM KUCIOTHI OMOTEXHOJIOTUYECKUM CIIOCOOOM.

17) IlonydyeHnuie u UCTIONB30BAHUE AMUHOKHCIIOT.

18)[onyuenrie pepMEHTHBIX MPENAPATOB U3 ChIPbS PACTUTEIBHOTO U )KUBOTHOTO
MIPOUCXOXKIEHUS, UX UCIOJIb30BAHNE B MUILEBON MPOMBIIIIEHHOCTH.

19) Tlonydenue QepMEHTHBIX MPEMAPATOB C MOMOIIBIO MHUKPOOPTaHU3MOB.
HomenknaTypa MUKpOOHBIX (hepMEHTHBIX MPEenapaTos.

20) ITpumenenue pepMeHTHBIX PENAPaTOB B MUIIEBON MPOMBIIIIIEHHOCTH.

21) Ilonydyenne OoMacchl MUKPOOPTAaHU3MOB B KaU€CTBE HCTOYHHMKA OeJIKa.
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22) IIpon3BoACTBO XJI€OOMEKAPHBIX APOAOKEN U UX IKCIIEPTHU3A.

23) CoBpeMEHHOE COCTOSSHUE€ W  NEPCHEeKTUBBl  pPa3BUTUSA  MHUIIEBON
OMOTEXHOJIOTUH.

24) llpumeHeHWE TNHIIEBBIX J00AaBOK W HMHTPEIUEHTOB, IMOJYYCHHBIX
OMOTEXHOJOTUYECKUM ITYTEM.

25) Mukpoopranu3Mbl, HCIOJIb3yEMbIE B MUIIEBOM MPOMBIIIIEHHOCTH.

26) I'enetruecku MoauUIIMPOBAHHBIE UICTOYHHUKH TTHIIH.

27) CbenoOHbBIE BOJOPOCTH.

28)[IpumeHeHne 3aKBacOK B MPOMU3BOACTBE MOJOUYHBIX MNPOAYKTOB. I[lopoku
3aKBaCOK

29)Knaccudukanusi  KUCIOMOJOYHBIX  MPOAYKTOB B  3aBUCUMOCTH  OT
UCIIOJIb3yeMOM 3aKBaCKU. MUKPOOPraHU3Mbl, BXO/SIINE B COCTAB 3aKBACOK.
30)I[Tony4yeHre MOJOUYHBIX MPOAYKTOB (HOTypT, CME€TaHa, KOPOBbE MAcCIIO).
31)buoTexHoa0rnYecKue MNpoIecchl B ChIPOIEITHH.

32)/luetuueckre CBOWCTBA KHUCIOMOJOYHBIX MpoAyKToB. Kiaccudukamms
OMbUIONPOTYKTOB.

33)bHOTEXHOJIOTUYECKHE TMPOLIECChl B MPOU3BOJICTBE MSICHBIX M PBIOHBIX
MPOYKTOB.

34)brOTEXHOJIOTUYECKHE MTPOLIECCH] B TMBOBAPEHUHU.

35)broTeXHOIOTNYECKHE MPOLIECCHl B BUHOIEIHH.

36)CnupToBoe OpokeHue, Mpolecchl, Ipoucxoasauue npu OpoxxkeHuu. [IpoayKThl
CIIUPTOBOTO OPOKEHUSI.

37) BuoTeXHOIOrMUECKHE IPOLECCHI B XJIEOOTIEUEHHH.
38)'eneTnuecku MOIUGUIUPOBAHHBIE UCTOYHUKHU MUIIIH.

39)OcHOBHBIE CaHUTApHbIE TMOKa3aTed MJisi OLEHKU YPOBHS 3arpsi3HEHHS
OKpy»karolei cpensl. Micnonp3oBanue OMOTECTOB

40)lHHOBAaLIMOHHBIE U CIIELIUATU3UPOBAHHBIE IPOAYKTHI MUTAHUS
41)TxHONOTrMYECKHE aCTIEKThl TPOU3BOICTBA KOPMOBOIO OeiKa
42)Buibl KOpMOBBIX 100aBOK OMOTEXHOJIOIMYECKOTO reHe3a

43) KOHTpOJIB Ka4qCCTBA KOPMOB U BCTCPHUHAPHLIX IIPCIIapaTOB IJIA JKUBOTHBIX
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TeMbl BbICTYNNEeHUN

Paszoen 2. Ocnoeuvie nanpagnenus u Memoobl nuwyesol bUOmMexHoI02UU.
Cospemennoe cocmosnue u nepcneKmugbl pa3eumusl.

1. HanuoHnambHBIE NPOAYKTHI HAPOJOB MHUpPA, IOJy4aeMbIE C IOMOIIBIO
OouodepMeHTaIHH.

2.IlepcrieKTHRBBI MMOTyUYEHUS MUIIEBHIX BemecTB 1 BAB Metogamu
OMOTEXHOJIOTHH.

3. 'eneTnveckn MOAUPUIIUPOBAHHBIE TPOTYKTHI 3€7€Hasi PEBOIOLIMSL.

4. Vcnonp3oBanue B OnoTexHogoruu pekomonHantHoix JIHK kak HaydHO-
HOBOT'O METO/Ia UCCIIEAOBAHUA U ITPOU3BOACTBA MPOAYKIUHU CEIIBCKOTO
XO3AUCTBA.

5. Tpaucrennbie pactenus. ['eHHast nHXeHEpuUs: U OMopazHooOpasue.
6. CenbCKOXO03MCTBEHHAs! OMOTEXHOJIOTUS.

7. CoBpeMEHHBIE BEICOKHE TEXHOJIOTHU TCHHOW WHKECHEPHH.

8. [TumeBsie MPOTYKTHI U OKPYIKaroIas cpea.

9. be3omacHOCTh UM PKOJIOTHYECKAsT YUCTOTA.

10. Cenbckoxo3sMCTBEHHAsE OMOTEXHOIOTUS U «TOPU3OHTAIIBHBIN» MEPEHOC
T'€HOB.

11 IIpuponnsie mexanusmsl ['TII". Onacuoctu I'TIT.
12. bakTepuu U1 aHTUOMOTHUKH.
13. 'eHHasa uHXEHEPUS PACTEHU.

14. Opomtroums. I'M  mrammbl. Pucku u 0€30MacHOCTh HCIOIB30BaHUS
MHKPOOPTaHU3MOB.

15.11pooBosibcTBEHHAs O€30IIACHOCTh KaK YKOHOMHUKO-IIPaBOBasi KATEropusl.

16. ®enepanbHbliii 3akoH "O KauecTBe M 0€30MACHOCTH MUIIEBBIX MTPOIYKTOB"
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17.'ocynapCcTBEHHOE pETyJIMPOBAaHUE M OOCECIEUYCHHE IPOJTOBOIBCTBEHHOM
0€30MaCcHOCTH.

18. Menuko-Ononorndyeckue TpeOOBaHUS K KauyeCTBY HPOJOBOJIBCTBEHHOIO
CBIPbsI U TUIIEBBIX MPOAYKTOB.

19. Tloka3arenu KauyecTBa IMUIEBBLIX CUCTEM.

20. DKOJOrMYecKHe, MEIHUKO-OMOJIOTHYECKHE, COLMAJIbHO-DKOHOMHYECKHE U
TEXHOJIOTNYECKUE po0JIeMbI paIMoOHAIILHOTO, OIITUMAJILHOTO 5
(YHKITMOHATBHOTO TTUTAHMUS.

21. Konmenuus rocyaapCcTBEHHOW TMOJUTUKH B 00JIACTH 370pPOBOT0 MUTAHUS
Hacesnenusa PO Ha nepuoa no 2020 rona.

Pa3zoen 4.2.1. Buomexnonozuueckue npoyeccsl 8 Npou3800cmee MACONPOOYKmMo8
1. TexHonormnyeckas cxemMa npon3BoacTBa MACONPOAYKTOB C

MCnosrb3oBaHMEM 3aKBaACOK.

2. (DepMeHTbI pacCTUTENbHOIO 7 XNBOTHOIO NPONUCXOXOEHUA,

NpUMEHsiEMble B MPON3BOACTBE MACONPOAYKTOB.
3. Cnocobbl 06paboTkn MAca NPOTEONUTUYECKUMN (hepMEHTaMM.

4. bwuoTexHonornyeckune npouecchbl, npoucxogdumne B MACE MOL

AencTememMm pepMeHTOB.
5. Kakne nsmeHeHnsa npetepneBaeT MACO XUBOTHbIX nocrne yooa?
6.[Nepeuncnute ctagmm aBTONIMTUYECKUX NPOLLECCOB M4ACa.

7. Kakne mMuKpobuonornmvyecknme npoueccbl nNpoTekarwT B MdAce nocne

y60s51 XKMBOTHbIX??
8. UTto cobown npeacTaBnseT npoLecc co3peBaHns msica?

9. OxapaktepusyinTte npouecc U crnocobbl pasMopaXXmBaHUs MHACHOrO

CbIpbA C TOYKN 3pEHUA €ro KavecTBa.

10. Kakve Bugbl nopynM MAca MOryT BO3HUKHYTb B MpoLecce ero

XpaHeHusa? Noa Bo3aeicTBMEM KakuX areHToB?

11. Kakne paktopbl MOryT YCKOPUTbL NOpYy Msica?
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12. Kakoe CblpbE€ TMPUMEHAKOT B MNMPON3BOACTBE KonbacHbIX U CONeHbIX

n3genun?

13. Kakve TpeboBaHWs nNpeabsBNSAT K KavyecTBY Cbipbs  ANs

NPOn3BOACTBA Konbac 1 coneHbiX U3aenuin?

17. TllpuBeaute nocnegoBaTefIbHOCTb  TEXHONMOIMYECKUX  CTaguin

NPUroToBrEeHNS KonbacHbIX U3genuin.
18. Kakue uenu npecnenyet TepmoobpaboTka MACHbIX U3gennin?

19. Kakne ddepmeHTHble npenapaTtbl MOryT WCMNOMb30BaTbCA MpwU

npon3BoACTBE KonbacHbIxX nagennin? C kakon uenbto?

20. TexHonornyeckoe 3Ha4veHue rMapoJiInTU4YEeCKNX N3MEHEHN XNpos.,

KaTannampyembixX TKaHEBbIMU Nnnasamu.
21. ABTONUTUYECKME N3MEHEHMNA KPOBU. Pacnag OCHOBHbIX BELLECTB.
22 ABTONUTUYECKNE U3MEHEHUS CyBNPOAYKTOB.

23.ABTONUTMYECKMNE NMpeBpPaLLEHNA B MACE NTULbI U NTULENPOAYKTaX.
24 .Mukpodnopa msaca. ICTOYHUKN.

25. MexaHnam MnkpobuanbHbIX NPOLLECCOB.

26. BnusHue BHeWHMX 0akTOpPOB U coaepKaHnUAa BOAbl B MACE U MACHbIX

npoAayKTax Ha pa3Butune MI/IKp06I/IaJ'IbeIX npoueccos.

27.AKTUBHOCTb BOAbl W cheunduka passBuUTUS  MUKpoOMarbHbIX

npoueccos. 28.Knaccudukaumst Maca rno CTeNneHn CBEXECTH.
29.MeToabl OLEHKN CBEXECTUN MsACa.

30.I'IopL|a MACa W MACHbIX NPOAYKTOB. TIHUWEHWEe, OCIIn3HEHNE,

narmeHTauna n gpyroe BlindHne Ha Ka4eCrtBoO NpoayKTOoB.

31. DFD, PCE, NOR-wmsco.

89



Tembl goKNagoB, COOOLLEHUN
no aucuunnuHe «lMuweBasa 6umoTexHonorusa»

. Tlonstue o 6moodOwekTe. Kiaccuduxaiums 6n000HeKTOB. BOOOBEKTH B
MTUIIICBOW OMOTEXHOJIOTHH.

. TlepcrieKTUBBI MUIIEBON OMOTEXHOJOTHH B COBPEMEHHOM OOIIIECTBE.

3. HpOI/ISBOIICTBa, OCHOBAaHHBLIC Ha IIOJYYCHHHU H Hepepa60TI<e OHMOMAacChI

MMPOMBIIIJICHHBIX MUKPOOPTAHU3MOB. HI/IH_ICBKYCOBBIC I[O63BKI/I.
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4. KOHIIEHTpATHI U U30JIATHI OCITKOBBIX BEIIECTB).

IIpou3BoAcTBO  mojaciHacTUTENEH-3aMeHUTENEN  caxapa  (IJIFOKO30-
(GPYKTO3HBIE CUPOTIBI, aCHIAPTAM)

6. MHOroToHHaXHOE MI/IKpO6I/IOHOFI/I‘leCKOC IMpOU3BOACTBO
HUHAWBUAYAJIBHBIX AMUHOKHUCIIOT PA3JIMYHOTO HA3HAYCHU .

7. TpC6OBaHI/IH K mTamMmmMmamMm, HCIIOJIB3YCMBIM pIRIb | MMPUTOTOBJICHUA
IIpCImapaToB Ha OCHOBC XUBBIX KYJIbTYP MUKPOOPTAHNU3MOB.

HpOI/I?)BOIICTBO KOHCCPBAHTOB

9. MOHUTOPUHT  cOAEpKaHUS  aHAOOIMYECKHX CTUMYJIATOPOB  pocTa
KUBOTHBIX, JICKAPCTBEHHBIX CPEACTB, KCEHOOMOTHMKOB TEXHOTEHHOTO U
OMOJIOTMYECKOTO  TMPOUCXOXKJCHHS B KOpMax W MIPOIYKIHHU
KMBOTHOBO/ICTBA.

10.TecT—cucTEMBI C UCMOIB30BAHUEM MOJIEKYJISIPHO-TEHETUUECKUX METOA0B

JUISL  BBISIBJICHMS W UWACHTHU(PUKAIUU BO30yquTeNnel WHQPEKIMOHHBIX
Oone3Hel  JKMBOTHBIX BHPYCHOM M OakTEepHaJbHOM  ATHOJIOTHH,
00ecneunBaIUX  yCTOMYMBOE  BETEPUHAPHOE  OJaromoiayyue U
[OJIyYEHNE MPOAYKIMH HKUBOTHOBOJCTBA BBICOKOI'O CAHUTApPHOTO
Ka4eCcTBa.

11.TecT-cucTeMbl Ha OCHOBE OHMO - U HAHOTEXHOJIOTUH JIsI OMOJIOTMYECKOTO
CKpUHUHIa, WMMYHOJIOTUYECKOTO MOHHUTOPUHTA W MPOTHO3MPOBAHUSA
OMAaCHBIX W DKOHOMHUYECKH 3HAYUMBIX HMH(EKIIMOHHBIX 3a00JeBaHU
KUBOTHBIX M OLIEHKU F€HETHYECKOW MPOAYKIIUH )KMBOTHOBOJICTBA.

12.0cHOBHBIE OMOOOBEKTHI OMOTEXHOJOTHH: MHUKPOOPTaHU3MBI, KIETKH M
TKaHU PaCTEHUM, )KUBOTHBIX U YEJIOBEKA, OMOKATaIN3aTOPHI.

13.XapakrepucTuka pa3iMYHbIX BUIAOB OMOTEXHOJIOIMYECKOW MPOAYKIIUU
(MupoBOMt 00BEM TPOU3BOACTBA B HATypalbHOM U  JEHEKHOM
BBIPA)KEHNH) U €€ OCHOBHBIE TOTPEOUTEIH.

14.MeTonpl KOHCTPYMPOBAHUS TMPOJIYIEHTOB OHOJOTMYECKH aKTHUBHBIX
BEILIECTB: ceJekius, Meton pekomOuHanTHbiXx JIHK, ruGpuaomuas
TEXHOJIOTHSL.

15.CripbeBas 0a3a OMOTEXHOJIOTHUH.

16. TumoBble TEXHOJOTHYECCKHE IIpUEMBI U 0COOEHHOCTH KYJIbTUBUPOBAHUA
MUKPOOPTaHNU3MOB, KJICTOK U TKaHeH paCTeHHﬁ, ZKHUBOTHBIX U YCJIOBCKA.

17. TunoBele TEXHOJOTUYECKUE TIPHUEMBbl U ammapatrypHoe odopMmieHue:
CTaauil KyJIbTHBUPOBaHUs (OMOCHMHTE3a), TOMAJICPKAHUS aACENTUUYECKUX
yCiaoBUM, Temmeparypsl, pH cpensl u ap. mapaMmeTpoB IIpolecca Ha
TpeOyeMOM ypOBHE, TEIUIO- 1 MacCOOOMEHa.

18.TectupoBaHre OMOJIOTMYECKH AKTUBHBIX BEIECTB MO TUIOBBIM CXEMaM,
HAJISKHOCTU TIpOllecca, OXpaHbl OKpYKAloUIEH Cpelbl, KOHTPOJSI H
0e30MacHbIX YCIOBUM IKCIUTyaTallHH.
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19..BcrioMoraTenbHbple CTaAuM TEXHOJOTMYECKOTO IMpOILEccCa U HX POJIb B
OMOTEXHOJIOTUYECKOM IPOU3BOJICTBE.

20.ITpousBoacTBo ©Oenika OAHOKJIETOYHBIX oOpraHu3MoB. [IpoGiembr u
MEPCIEKTUBBI.

21.MHOTOTOHHa)KHOE€ MHMKPOOHOJIOTHYECKOE TMPOU3BOJCTBO (PEPMEHTHBIX
MpenapaTroB pa3InyHOro Ha3HAUYCHHUS.

22.MI/IKpO6I/IOJIOFI/ILIeCKOC MMpOU3BOACTBO HHIANBHUAYAJIBHBIX OPTaHHUYCCKHUX
KHUCJIOT PA3JIMYHOIO HA3HAYCHUA.

23.MuKpoO1OoJIIOrH4ecKoe MPOU3BOJCTBO BUTAMUHOB.

24, MI/IKpO6I/IOJIOFI/ILIeCKOC IMPpONU3BOACTBO AHTUOMOTHKOB KOPMOBOT'O
Ha3HAa4YCHMU:.

25. MukpoOuOoJIOTHYECKOE  MPOU3ZBOJCTBO  KOHIIEHTPATOB  BUTAMHHOB
KOPMOBOT'O Ha3HAYEHUS.

26.1Tpon3BOACTBO MPEMUKCOB.

27.HpOI/I?>BOIICTBO HpO6I/IOTI/IKOB JJIs1 dKHBOTHOBOJICTBA.
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VYu. /Tlon pen. B.M.Ilo3usikoBckoro - 3 3., ucnp. u gomn. - M:MHOPA-M, 2014
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CnoBapb TepMUHOB

Avmninpukauua — ysenndeHue konmuectsa JIHK, uucna komwmili reHos.

AHa’poOHOe OpoxkeHHMe — IPOIECC Pa3JIOKEHUs cyOcTpaTa aHa’dpOOHBIMU
MHUKpPOOpPraHU3MaMH.

bakrepuodgaru (¢paru) - BUpychsl, nopaxaromnire 0akTepuu.

bapaa — oTxoa nmpou3BOJCTBA 3TUIIOBOTO CIUPTA MpHU NepepaboTKe 3epHa
(nieHua, poxb, OBEC, KyKypy3a), Kaprodesns, nmatoku. B cBexxeM COCTOSHUU
conepxkutr 10 91-94% Bompl. MokeT NOpPUMEHATBCI B KOPMIICHUU
CEIBCKOXO03MCTBEHHBIX KUBOTHBIX.

be3onacHOCT, NHMINEBBIX MNPOAYKTOB - OTCYTCTBUE TOKCHYECKOIO,
KaHIIEPOT€HHOI'0, MYTareHHOr0 WJIM HMHOr0 HEOJaronpusiTHOro JAeUCTBUS
MPOAYKTOB HA OpPraHU3M 4YeJlOBEeKa MpH YMNOTPeOJIEeHUH MX B OOMICTIPUHATHIX
KOJIMYECTBAX; rapaHTUPYETCs YCTaHOBJIEHUEM " COOJII0/IEHUEM
PETVIAMEHTUPYEMOTO  YPOBHSL COJEpkKaHUsS (OTCYTCTBHE WM OrpPAHUYEHUE
yYpOBHEHN MpeesbHO AOMYCTUMOM KOHIIEHTPALMH) 3arpsi3HUTENEeH XUMUYECKON U
OMOJIOTUYECKON TMPUPOJbI, a TakKe TMPUPOJHBIX TOKCUYECKUX BEIIECTB,
XapaKTEpPHBbIX M1 JAHHOTO MPOAYKTa M MPEACTABISAIONIMX OMACHOCTh JJIs
310POBBAL.

beakoBo-BuTamunubiii koHueHTpat (BBK) - OenkoBblii KOHUEHTpaT u3
KOPMOBBIX JIPOXKIKEN.

Beccmbiciaennblii KoaoH — oauH u3 Tpex TpumuietoB,UAG,UAAUGA,
BBI3bIBAIOIINX TEPMHUHAIIMIO CUHTE3a OeJKa.

budonuoreka reHomMa — KOJUIEKUHS TNPOWU3BOJBHO KIOHUPOBAHHBIX
¢dbparmentoB renomuoi JIHK.

Bbuosiornyeckasi LEHHOCTh - II0KA3aTellb KayecTBa IMILEBOro Oelika,
OTpaXkKaroIIUi  CTENEHb COOTBETCTBHUA €r0  aMHHOKHCIOTHOIO  COCTaBa
HOTPEOHOCTSIM OpraHu3Ma B aMUHOKHUCIIOTaX JJIs CUHTE3a OelKa.

Bbuonornueckas 3¢pGeKTHBHOCT, - TOKa3aTellb KAadyecTBa JKUPOBBIX
KOMIIOHEHTOB IMHILEBBIX MPOAYKTOB, OTPAXKAOIIUN COAEp)KAHUE B HHUX
MTOJIMHEHACHIIIEHHBIX JKUPHBIX KACIIOT.

buobe3onacHocTh — cucteMa MepomnpuATUN (3aKOHOJATENbHBIX AKTOB M

1p.), HampaBlieHHas Ha oOecrnedyeHre A(POEKTUBHOrTO  HMCIOJIL30BaHUS
JOCTH)KCHUN TEHETUYECKOW WHKEHEPUU U OUOTEXHOJIOTHH, HE JOMyCKarolias
MIPU ATOM HEOJIArONMPUATHBIX YKOJOTHUECKUX MOCIEICTBUM U HETIOCPEICTBEHHOM
yTPO3bl 3I0POBBIO JIFOACH.

Buoaerpamanmus — CBOWCTBO BEHIECTB HM3MEHSTH CBOIO CTPYKTYPY TIOA
BJIIMSIHUEM OMOJIOTHYECKUX OOBEKTOB.

BuorexHo0rusi- 3T0 Hayka 0 TCHHOMH)KEHEPHBIX M KJIETOYHBIX METOJaX U
TEXHOJIOTHUSIX CO3JaHUSA M HCIIOIB30BAaHUSA OMOTEXHOJIOITMYECKHUX OOBEKTOB A
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I/IHTeHCI/I(l)I/IKaI_[I/II/I MpOU3BOACTBA HJIM IIOJIYYCHHA HOBBIX BHIAOB IIPOAYKTOB
Pa3JIMIHOTO HA3HAYCHMU.

BuopeakTop — 3akphiTas WIM OTKPBITash €MKOCTb, NpEJHAa3HAYEHHAs JIS
KyJIbTUBUPOBAHUS B IMPOMBIIUICHHBIX MacluTabax MHUKPOOPTraHU3MOB C IIEJIbIO
KOHTPOJUPYEMOI0 MUKPOOHOJIOTMYECKOTO CHHTE3a JICKaPCTBEHHBIX MTPENapaToB,
MPOIYKTOB MUIIEBOM MPOMBIIIIEHHOCTH ((hepMEHTOB, MUIIEBBIX J00ABOK U IIp.),
OMOKOHBEpPCUHU Kpaxmaia u T.[.

BaorTHHT — nporenypa nepeHoca snekrpodopernyecku pasaeneHHoi JHK;
JHK- ¢dparmenToB, PHK, PHK-dparmenToB uim 6enKkoB ¢ Tefs (arapo3Horo uin
MOJIMAKPUIIAMUTHOT'0) Ha OyMmary win MeMOpany (HUTPOLEIUIIONI03Y U 1. ).

Bpews (mpoben) IHK - oTcyTcTBHE OJHOTO MM HECKOJIBKUX HYKJIEOTHJIOB
B nenu JIHK.

Beaymas uens - uens JIHK, cunresupyromasics B 5'-3' HanpaBieHun.

Bextop — wmomekyna JIHK, cnocoOHasi k aBTOHOMHOM peIUIMKAUU M
BKIIIOUeHHI0 B cebs uyxeponnod JIHK. fBnsercs wuHCTpyMEHTOM TeHHOMN
MHXEHEpHUH, 00eCcTIeunBaIOUIUM JOCTAaBKY (MEPEHOC) FTeHETUYECKON nH(pOopMaIuu
B KJIIETKY- PELIMIIUEHT U €€ KIOHUPOBAHHUE.

I'ameTbI — 10JIOBBIE KJIETKHU C TarIouAHBIM HA00OPOM XPOMOCOM.

I'anuioua — oco6b, Hecylas OAMHAPHBIN WM TalUIOWIHBIN HA0Op HEeMapHbBIX
XpPOMOCOM.

I'em — ocHOBHas  ¢usuueckas U  (QYHKUMOHAIbHAS  €JUHULA
HACJIEeJICTBEHHOCTH, crenuduyeckas mociaeacTBeHHOCTh HykieoTuaoB B JJHK (y
HekoTopbix BupycoB — B PHK), nerepmunupyiommx WM HYKICOTUAHYIO
nocienoBaTenbHOCTh TpancnopTHeiXx PHK wimm pubGocomansubix PHK  wnm
MOCJIEIOBATEILHOCTh AMUHOKHCIIOT B OEJIKe.

I'eHeTHYeckasi HHAKEHEPHUS - TEHETUYECKOE KOHCTPYUPOBAHUE HOBBIX (GOPM
ouonornyecku akTuBHbIX JIHK, renernuecku HOBBIX (OpM KIETOK M HEIBIX
OpPraHMU3MOB C ITOMOIIBIO HCKYCCTBEHHBIX IPUEMOB NIEPEHOCA TEHOB (TEXHOJIOTHHU
pexkomOunanTHeiX JIHK, renerndeckoil Ttpanchopmanuu, THOpUAN3ALUU
KJIETOK).

I'ennasi mHKeHepusi — pas3fedl TEHETUYECKONM HWHKEHEPUH, BKIFOYAIOLINM
TEXHOJIOTUIO PEKOMOWHAHTHBIX MOJIEKYJ: BBbIJEJICHUE, KOHCTPYHUPOBAHHE U
KJIOHUPOBAHHUE HOBBIX PEKOMOMHAHTHBIX F€HOB; CO37aHNe OAHKA T'€HOB U JIp.

I'enernueckn moauuuupoBannbie opranusmbl (I'MOQO) — pacrteHus,
KUBOTHBIE WMJIM MHKPOOPTraHU3MBI, MOJYYEHHbIE B pe3yjbTaTe TpaHCTeHo3a /
OpraHu3M,

I'CHOTHII KOTOPOTO OBLT HCKYCCTBCHHO U3MCHEH Impu moMomu MCETOJ0B Fe€HHOM
HNHXCHCPHUHU. 910 OIIPCACICHUC MOKCT ITPUMCHATHCA JIA paCTeHHﬁ, JKUBOTHBIX U
MUKPOOPTaHHU3MOB. I'eneTnueckue HN3MCHCHUA, KAK IIPpAaBUJIO, IIPOU3BOOATCA B
HayY4YHbIX WUJIH XO3SIMCTBEHHBIX neisx. I'eneTnueckas MOI[I/I(l)I/IKaLII/ISI OTIINYacTCA
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LIEJICHAIIPABJICHHBIM M3MEHEHUEM TE€HOTUIIA OpraHu3mMa B OTJIUYHUE OT
CIIy4alHOTO,
XapaKTEPHOTO ISl ECTECTBEHHOTO U HCKYCCTBEHHOT'O MYTAallMOHHOTO MPOIIECCa.

I'eHOM — COBOKYNHOCTH TalIOMJHOrO Habopa XpPOMOCOM JIaHHOTO BHJIA
OpraHU3MOB.

I'eHeTuyeckmii KOA - CHUCTEMa 3allUCH HACJEACTBEHHOW HHGOpMAIU B
MOJIEKYJaX HYKJIEHHOBBIX KHCJIOT, OCHOBAaHHAas Ha OIpPEIECICHUU 4YepeIOBaHUS
nocienoBatenbHocT HykieotuaoB B JIHK wmm PHK, oGpa3zytonmx komoHbI
COOTBETCTBYIOIIUX AMUHOKHUCIIOT OEIKOB.

I'eHoTMII — COBOKYNHOCTH BCEX T'€HOB, JIOKAJM30BAaHHBIX B XpPOMOCOMAax
OpraHu3Ma.

I'opMoH — xuMHYecKoe COeTMHEHHE, 00PA3yIOMINXCA B MaJIbIX KOJIMYECTBAX B
OJIHOM YacCTH pacTeHusi, OOBIYHO TPAHCIOPTHUPYIOLIEECS B JIPYTyI0 €ro 4acTb U
BbI3bIBalOIlee creuupuueckuii  poctoBol unum  (hopmMoooOpazoBaTeNbHbIN
adexr.

I'opMoH-penenTOpHBIi KOMIIEKC — COEJUHEHUE TOpPMOHAa C OEJIKOM-
peLenTopoMm, IeUCTBYIOINIEE Ha aKTUBHOCTh T€HOB U CUHTE3 OEJIKOB.

JAHK — BBICOKOMOJEKYJSPHBI MOJIUMEP, COCTOSIIMI M3  YEThIPEX
nesokcupuodonykieorunio (A, T,C, G), anepuoauyeckuMm UepeaoBaHHEM
KOTOPBIX KOJIUPYETCS T€HEeTUYECKast HHPOpMAIIHs OPraHU3MOB.

JAHK-nuraza — ¢pepmenT, cuivparomuii yaactku mosexyssl JTHK.

3aTpaBka — KOpOTKas TmociedoBaTeabHOCTh (dacto 310  PHK),
KOMILJIEMEHTapHO B3auMozeicTBytomas ¢ ogHoil u3 uneneit JJHK; oOpasyer
cBoOoaublii 3-OH-konen, Ha ocHoBe koToporo JIHK-monmmepasa HaumHaer
CUHTE3 JI€30KCUPUOOHYKICOTUAHOM LIETIH.

NmmobOunu3zanus — nepeBoj PepMEeHTOB B HEPACTBOPUMOE COCTOSIHHE.

Kiuon —1. Opranu3sM wuiym nomyJisiusi KIETOK, MOJTYYEHHBIX W3 OJHOM WIH
Ipynnbl  MACHTHUYHBIX  KJIETOK  Mpu  OECrosioM  pa3MHOXKEHUU. 2.
[TocnenoBarensHocTu JIHK, monydeHHbIE MHOTOKpPAaTHO HPH IMOMOIIM METOAOB
TE€HETUYECKON NHIKEHEPHH.

KiionaibHoe MHKpPOpa3MHO:KeHHe - CIOcO0 BEreTaTHBHOIO PAa3MHOKEHUS
pacTeHuil Ha OCHOBE KYJIbTYpHI in Vitro.

KionupoBanue — rmnosydeHue KIOHOB (OpPraHu3M TIpyIa KJIETOK, TI'eH).
Pa3znuuaioT KJIOHUPOBAHME T'€HOB — BBIJEICHUE M aMIUTU(UKAIUSA OTACIbHBIX
IF€HOB B PELHUIHME-HTHBIX KJIETKAX, a4 TAKXKE MOJEKYJISPHBIOE KIOHHPOBAHHE —
pa3mHoxxenue monekyn JJHK B coctaBe BekTopa.

Komon - tpummer nykneoruaoB B JIHK wimm PHK, komupyrommuii
OTpEJICTICHHYI0 AMUHOKHUCIIOTY JINOO HaYaja0 U KOHEIl TPAHCIISIIIUH.
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Kommuementapuas [AHK — ogHo- wnm nByHutuatras mosekyna JIHK,
CUHTe3upyemMasl in Vvitro ¢ moMmouipio oopaTHod TpaHckpuntazbsl win JJHK —
nonumepasbl, konuss M PHK, coorBeTcTBylomas omnpeneneHHOMY TeHY 0e3
UHTPOHOB.

KpuonporexkTop — BeniecTBo, ociadisioniee moBpekaeHHe KIETOK U TKaHeH
pacTeHU pU 3aMOPAKUBAHUM 111 KPUOCOXPAHEHHUS.

Kpunocoxpanenue — 3aMOpakuBaHUE KJIETOK M TKaHEW pacTEHUH B KUIKOM
asore mpu Temmepatype — 196° C ¢ IMedb0 JIHTEIBHOTO XPAaHCHHS C
MOCJEAYIOIIUM OTTAUBAHUEM U MTOJIYYEHHEM PETCHEPAHTOB.

KceHoOMOTHMK — CHMHTETHYECKOE BEILIECTBO, YYXKIOE€ MPUPOIE M MOrYIIEe
BbI3BATh HAPYIICHUS B (PYHKLIUSIX OPraHU3MOB, MOMYJIALHMA, SKOCUCTEM.
Jlar-¢paza — MeJIEHHBIN POCT KYJIBTYPHI.

JlurupoBanmue -1. BerpauBanue uyxeponnon JJHK mexay nByms KoHIamu
mazmugHoi JTHK ¢ momomibio pepmenta nurasel. 2. [Ipoiiecc coeiuHeHus IByX
JUHENHBIX MOJIEKYJ HYKIEUHOBBIX KHUCJIOT MOCpPeACTBOM (ochoandrpupHbIx
CBsI3€il, OCYILIECTBIIIEMON C yyacTheM (pepMeHTa JTUTasbl.

JInopunbHoe BbICyIIMBaHUE — 00€3BOKUBAHKE MOCTIE 3aMOPAKUBAHUS.

Jlunkuii kKoHen — KoHen aAByHUT4aTod mosekynsl JJHK, y xoropoit onna
HUTh jyuHHee ( "topuamas "), uwem apyras ("3arnyonenHas"). "Topuamuii"
Y4aCTOK HUTHU MOXKET COCIUHATHCSA C APYTMM KOMIUIEMEHTaApPHBIM €My TOpYaLlUM
(JIMnKuMm) KOHIIOM

Me3sra — oTxo IIpOU3BOACTBA Kpaxmaia, COKOB U T.J.

Menacca — 0oTX0 IIPOUM3BOACTBA caxapa.

Momupukanuss NPOAYKTA — TEepeCcTpoMKa IIOJYYEHHBIX COCIUHEHUMU
KUBOTHOT'O, PACTUTEIBHOTO WJIM MHKPOOHOTO MPOUCXOXKIEHUS C IENbI0
MPUIAHUS UM CHEIU(PUIECKUX CBOMCTB.

He3ameHuMble  aMHHOKHMCJIOTBI —  AMUHOKHCIOTBHI, KOTOpBIE  HE
CHUHTE3UPYIOTCS B OpraHU3ME YEJI0BEKA.
HyknenHoBasi KHMCJI0Ta — YHUBEpPCAIbHBIM OHOMOIMMEpP, XpaHAIIUNA WU

nepeaaroui reHeTnueckyo nupopmanuoo. OgHO-UIN JBYHUTYATHINA JIMHEHHBIN
MOJIMHYKJICOTH,  coiaepxammii  ne3okcupubonykineotuasl  (JHK)  wnm
pubonykneotunsl (PHK), cBazannsie 3'-5' pochoaurdupHbiMu CBAZIMHU.

[Manamn — nOPOTEONUTUYECKUN (EPMEHT, KaTATU3UPYIOMIMN THUIPOIU3
O€JIKOB, aMHJIOB, MENTUIOB M CIOXHBIX 3(UPOB OCHOBHBIX aMHUHOKHUCIOT. B
3HAYUTEIIBHBIX KOJIMYECTBAX COMEPKUTCS B MIIEYHOM COKE JBIHHOI'O JE€peBa
(mamaitn). IlpuMmeHsieTcss B THUIIEBOM W JETKOW MPOMBIIIIEHHOCTH (ISt
00pabOTKH KO, MATYEHUS MsICa, OCBETIICHHS] HATTUTKOB).

IInmeBasi OMOTEXHOJIOTHSl SBIIETCA OJHUM U3 BAXKHEWIINX pa3/ieiioB
OnoTexHoJoruu. B TeueHue ThICAYENeTH JII0IM YCIIEUTHO MOJIy4Yaiu ChIp, YKCYC,
CIIUPTHBIC HANUTKU U JAPYrUe MPOAYKTHI, HE 3Has O TOM, YTO B OCHOBE JIEXKUT
MeToa  MHUKpoOuosorudecko — ¢gepmentamuu. C  MOMONIBIO  MHUIIEBOM
OMOTEXHOJIOTUH B HACTOSIIEE BPEMs MOJYYAIOT TAKUE MUIIEBBIE MPOAYKTHI, KaK
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MMBO, BUHO, CIIUPT, XJI€0, YKCYC, KUCIOMOJIOYHBIE TTPOAYKTHI, CHIPOKOIYEHBIE U
CHIPOBSIJICHBIE MSICHBIE TPOAYKTHI WU MHOrue apyrue. Kpome Ttoro, mumieBas
OMOTEXHOJIOTUS HUCTOJB3yeTCs JJIsI TOJIYYEHHs] BEIIECTB M COCIUHCHUH,
HCTIOJIB3YEMBIX B MUIIEBOM MNPOMBIIIJICHHOCTH: 3TO JIMMOHHAs, MOJIOYHAs M
Jpyrue OpraHudecKue KUCIOThl; (hepMEHTHBIC IIpenapaThl Pa3InyHOTO JACHCTBUS
— IPOTEOJUTUYECKUE, AMUIIOJTUTUYECKHE, LEIUTFOIOIUTUYECKAE; AMUHOKUCIIOTHI
U Jpyrue MUIIEeBble U OUOJIOTUYECKU aKTUBHBIE TOOABKH.

IInmeBass HEHHOCTH - MOHSATUE, UHTETPAIBHO OTPAYXKAIOIIEE BCHO IMOJHOTY
MOJIC3HBIX CBOWMCTB THIIEBBIX MPOJYKTOB, BKJIIOYAas CTENEHb OOECIeUeHUs
JQHHBIM TMPOAYKTOM (DU3UOJIOTHUECKUX TOTPeOHOCTEN ueloBeKa B OCHOBHBIX
MUIIEBBIX BEUIECTBAX U 3Hepruu. [InmeBas HEHHOCTh XapaKTEPU3YETCA MPEKIE
BCET0 XMMUYECKUM COCTaBOM IHIIEBOTO MPOAYKTa C YYETOM MOTPEOJICHHS €ro B
OOIIETIPUHSITHIX KOJTUYECTBAX.

IIumeBble M00aBKU - TNOPUPOJHBIE WIM CHHTE3UPOBAHHBIC BEIIECTBA,
NPEIHAMEPEHHO BBOJUMBIE B MHUIIEBBIC MPOAYKTHI C LEJIbIO MNPUAAHUS WM
3a/ITaHHBIX CBOMCTB (HAIIpUMEp, OPTraHOJICITHYCCKUX) U HE YIOTpeOIsieMble cCaMu
1o ceOe B Ka4eCTBE MHUIIEBBIX MTPOTYKTOB HJIM OOBIYHBIX KOMIIOHEHTOB TTHUIITH.
[TumeBsie 70O0aBKM MOTYT OCTaBaThCSA B MHUIIEBBIX MPOAYKTAaX MOJHOCTHIO WU
YaCTUYHO B HEU3MEHHOM BHJE WM B ¢dopMe BemecTB, 0oOpa3oBaHHBIX B
pe3yiabTaTe XUMHUUYECKOTO B3aUMOACHCTBHS J0OABOK C KOMIIOHEHTAMHM IMUILEBBIX
MPOJYKTOB.

Inasnenne IHK wiam PHK — nuccoumanus KOMIUIEMEHTApHBIX IENOYEK
aeyautdateix JHK wmm PHK u  ¢dopmupoBanue OAMHOYHBIX HUTEH.

Inazmupa — konbueBas AByxuenodeunas JIHK, obnagaromas cnocoOHOCThIO
K aBTOHOMHOW PEIUIMKALNK, a TAKXKE K BCTPAMBAHUIO B HEE U Tepeadye B TEHOM
PELMIIMEHTA YY>KEPOIHBIX TEHOB.

[MonunageHnwIupoBanue — IIPUCOECAUHEHUE [IOCJIEIOBATEIILHOCTH
MOJIMAJICHWIMHOBOM KHUCIOTBI K 3' — KOHIy 3ykapuotumueckoii PHK mocne
3aBEpILICHUS €€ CUHTE3A.

IMomuniona — opraHusM, B KJIETKaX KOTOPOTO COACPKUTCS OOJblIe ABYX
HaOOpPOB XPOMOCOM.

IHonoraHT — BELIECTBO, 3arps3HAIONICE OKPYXKAIOIIYIO Cpely H
BBI3BIBAIOIEE HApYyIICHHS B (DYHKIMOHUPOBAHUM OPTraHU3MOB, MOMYJISAIHM,
DKOCUCTEM.

IIpuBbIKIIas TKAaHb — TOPMOHOHE3aBUCHMAas TKaHb, BO3HUKAKOIIAS IIPHU
JUTUTEIHHOM CYOKYJIHbTUBUPOBAHUM KaJITyca, CIIOCOOHAs K CUHTE3Y AHIOTCHHBIX
AyKCUHOB M IIUTOKWHUHOB U TEPSIOIIAsi CHOCOOHOCTh K pEereHepaliyi.
IIpoaoBOJILCTBEHHOE CHIPbE - CHIPHE IS IMOJYUYCHUS MUIIEBBIX MPOTYKTOB.

IIponudepannsi — HOBoOOpa3oBaHUE KIETOK U TKAHEH MyTEM Pa3MHOKCHHUS.

IIpomoTOop — y4acTOK T€Ha, OTBETCTBEHHBIM 3a HAYAJIO €r0 TPAHCKPHUIILWH.

IIpoMbinieHHAsE ~ MHKPOOMOJIOTHSI  COCTaBJISIET  OCHOBHYK)  4acTh
OMOTEXHOJOTUM. DTO HayKa O BAXKHEUIIMX MUKPOOUOJIOTUYECKHUX MpoIeccax u

101



UX TPAKTUYECKOM MPUMEHEHUU IS TOJIYYEHHUs MPOMBIIUICHHBIM CIOCOOOM
LEHHBIX MPOAYKTOB XKU3HEAESITEIbHOCTH MHUKPOOPTraHU3MOB, UX OMOMACChl Kak
O€JIKOBOr0 TMPOAYKTa, O TIOJYYEHHH OTIEIbHBIX IIOJIE3HBIX BEUIECTB WU
[IPEIapaToB, UCIOJIb3YEMBIX B PA3JIMYHBIX OTPACIIAX HAPOAHOIO XO35MCTBA.

IIporomyiact — KIETKa, JIMIICHHAs KIETOYHOM CTEHKH C IIOMOILBIO
(epMEeHTaTUBHOTO Pa3pyLICHUS NI MEXaHUYECKUM CIIOCOOOM.

PazpuiB B aymiekce IHK — otcyrctBue docdonudpupHoil cBA3U MexKIAY
JIBYMsI COCETHUMHU HYKJICOTHJAMH B OJHOM U3 1ienei apyxuenodeunont JTHK.

Pexyniiukanus — 1@Opouecc TOYHOTO  CaMOBOIPOU3BEACHUS  MOJIEKYII
HYKJIEMHOBBIX KUCJIOT.

PexoMOMHAHTHBIN Te€H — TIEH, COCTOSIIIMN M3 KOMIIOHEHTOB pPa3JIMYHbBIX
T'EHOB.

PexomOounantnas JIHK — noBas nocnenosarensHocth JJHK, oOpazoBannas
My TeM JIUTMPOBaHUA JIBYX Win Oosiee HeromoiouHbix Mosiekyn JJHK.

PexomOuHanmMa — KOMOMHAIMS T€HOB y TIOTOMKOB (MOJEKYJ, KJIETOK,
OpraHu3MOB),  OTJIMYaOLIasAcs OT KOMOMHAUMU UX Yy  POJUTENEH.
PHK — puGonykiienHOBasi KHCIIOTa, B COCTaB KOTOPOM BXOMST HYKJICOTH]IbI
(azeHuH, TyaHUH, HUTO3UH, ypauui), pudo3a u octaTku GochOopHOI KUCTOTHI.

CejlekTHBHAsi cpeJa — CpeIOBbIE YCJIOBHS B KyJIbType 1In Vitro,
oOecreynBaoIie OTOOp KIETOK C JKEJIaTeNbHbIMU MpU3HaKaMu (TJIaBHBIM
00pa3oM yCTOMYMBBIX K CTpeccam).

Cunepruzm — 5>(dQeKkT B3aUMHOIO YCWICHHUS JEUCTBUS BEIIECTB WU
MPOLIECCOB
ComakIoOH —  pereHepaHT  pacTeHHUM, OTOOpaHHBIH Ha  OCHOBE

COMAaKJIOHAJIbHON U3MEHYUBOCTH B KyJIbTYypE 1n Vitro.

Comaruyeckasi ruOpuaAM3anMs — TUOpUAM3AIUS MEXKIY NPOTOIIACTAMH,
BBIJICJICHHBIMU U3 COMAaTUYECKUX KIIETOK PACTCHUM.

ComaTtnuecknii rudpua — pacTEeHUE-PETEHEPAHT, IMOIYYEHHOE IIyTEM
ruOpUIN3alud COMAaTUYECKUX KIIETOK.

CyOKyJbTHUBHPOBAHME — TEPEHOC TPAHCIIAHTOB (MHOKYJIIOMA) B JIpyroi

KYJIbTYPaJIbHBIM COCYZ HA CBEXYIO [IUTATEIILHYIO CPENY.

CycneH3noHHas KYJbTYpPa — OJUHOYHBIE KIETKU U UX arperaThl, pacTylIue
B JKMIKOW a’pUpyeMOM INUTATEIBHOM Cpele BO B3BCLIEHHOM COCTOSIHUM IIpU
IIOCTOSIHHOM II€pEeMELINBAHUH.

ToTUIIOHEHTHOCTDH - CIIOCOOHOCTD pacteHus (G yHKIHMOHATBHO
BOCCTaHABJIMBATBCS U3 YACTHU , OPTraHa WIU OTAEIbHON KIIETKH.

TpaHcreH — res, B3ATBIM U3 OJHOIO OpraHu3Ma U IEPEHECEHHBINM B JAPYrou
OpraHu3M WM KIIETKY.
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TpaHcreHos3- Impouecc HCKYCCTBEHHOIO IIEPEHOCAa TE€HOB OT OpraHu3Ma-
JIOHOpPA K OPraHU3My - PELUIIUECHTY.

TpancrenHblii opranusMm ( reHeTHYeCKu MOAUM(PUUMPOBAHHBII OPraHU3M)
- OpraHMsM, B I'€HOM KOTOpPOTIO C HCIIOJb30BAHUEM METOJA0B TI€HETUYECKOU
MHKXEHEPUH NepeHeceHa Yy>KepoiHast HHPOpMalus, SKCIPECCUPYIOIASICS B HEM.

Tpancnssumsa — npexonupoBanHue ( cuumTbiBaHue) uHpopmanuronHoit PHK
pubocoMaMu U TPAHCIMPOBAHUE 3TOTO KOJa B OEJIOK.

Tpanckpunuusi - cunre3 Mmonekyn PHK na JIHK wmm PHK-matpune,
ocymectBisiemblil JIHK —3aBucumoii miim PHK —3aBucumoit PHK- nonmumepaszoi.

TpancniaanT ( MHOKYJIIOM) — YacTh KaJUTYCHOM (CYCTIEH3UOHHOM) KYJIbTYPHI,
HCIIOJIb3yeMast JUIsl IEPEHOCKU Ha CBEXKYIO IUTATEIBbHYIO CpEay.

YabrpadpuabTpanuss — OTIEICHHE BELIECTB C IMOMOIIbI0 MEMOpaHHBIX

(buIBTPOB.
®epmentepcm. buopeaxTop.

depMeHTBI — KaTaAJIU3aTOPbI OETKOBON IPUPOIbI

®eHOTHII - COBOKYITHOCTh MPU3HAKOB OPTaHU3Ma, ONPEAEIAEMbIX TEHOTUIIOM
U CPENOBBIMU YCIIOBHUSIMHU.

XpoMoOcOMBI - CaMOBOCIPOU3BOASIIMECA BJIEMEHTHl KIETOYHOTO S/pa,
cocrositue rinaBHbIM o6pa3zom u3 JJHK u GenkoB. B xpomocomax 3akitoueHa
reHeTuueckas HpopmaIus opraHu3Ma.

Huopua (uuromnasMaTudeckuid rudpua) — ruOpua, HeCYUIUM TeHbl slpa
TOJIBKO OJTHOTO M3 POJIUTENEH HapsAy C HMTOIUIa3MaTUHYECKUMHU (BHESAEPHBIMU )
reHamMu OT 000UX WM TOJIBKO OT APYTOro POJUTES.

Jkcnpeccuss reHa  —  peaju3alus — TeHETHUYeCKOM  MH(OpMalluu,
3akogupoBanHoil B JIHK, nmyrem ee Tpanckpuniuu u TtpaHcasiuuu u PHK.
KoHeuHslii pe3ynbTaT 3KCIIPECCUH I'eHa MPOSIBISIETCs] B IpU3HaKe (peHoTura.

IKCIJIAHT — (parMeHT TKaHM WM OpraHa, KyJbTUBUPYEMBbIH Ha
MUTATENBHON CpeJie 1n VItro caMOCTOSATEIbHO WM UCTIONB3YMBIH ISl TOTYYSHUS
KaJu1yca.

DJIeKTpomopanusa — METOJX mpsMoro nepeHoca makpomonekyn JHK B
KJIETKHM IyTeM NpoOUBaHUsA KJIETOYHBIX MeMOpaH KopoTkumu (1 Mcek)
ANEKTPUYECKUMU UMITYJIbCAMMU.

IMOPHOKYJIbTYPa — BhIPAIIUBAHNUE M30JMPOBAHHBIX 3apPOJBINIEN HA paHHEHN
CTaJIMM UX Pa3BUTHUS B KYJIbTYpE in Vitro U pereHepanusi pacTeHHi.

JHepreTnyYecKasi HEHHOCTb - KOJIMYECTBO SHEPruu (Kkaj, K/x),
BBICBOOOX1a€MOM B OpraHU3Me YeJIOBeKa U3 MUIIEBbIX BEIIECTB MPOIYKTOB
NUTaHUs 11 obecriedeHus ero (pu3noaoruyeckux GyHKIUM.

In vitro — KynbTUBMpPOBAaHHE YACTH OpraHu3Ma "B CTEKJIE" Ha HCKYCCTBEHHBIX
MATATEJbHBIX CPENAX B ACENTUYECKUX YCIOBUAX.
In vivo — KyJIbTUBUPOBAaHHUE OPraHU3Ma B €CTECTBEHHBIX YCIOBUSAX.
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COJIEPYKAHUE

BBenenue

CtpykTypa u TpyI0EMKOCTh AUCHUILTUHBI «IlumieBast Onorexunonorus"

CtpyKkTypa caMOCTOSITeIbHON paboThI

[Inan camocTosiTeIbHON pabOThl MaruCTPAHTOB
Conepxanue, KpaTKas XapaKTEpUCTUKA TEM, BOIIPOCHI UL ITOJITOTOBKY K 3aHATHSAM

TecToBbIC 3adaHus 110 JUCTUITIIMHC ((HI/IH_ICBEUI OMOTEXHOJIOTHS

TeMbl BBICTYIUICHUN

TeMbl TOKIIag0B, COOOIICHUI

Cnucku OCHOBHOW U JTONIOJIHUTENBHOM JIUTEPATYPHI

CnoBapp TEpMHUHOB
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CocraButenb
Cebexko Onbra Uropesna

IMMIIEBAA BUOTEXHOJIOI' A
Mertoanueckue yKa3aHHs 110 BBIIIOJHEHUIO CAMOCTOATEIILHON U KOHTPOJIbHOU

paboTt

®opmar 60x84 1/16 6,3 ycn. neu. .

B aBTOpcKo#l perakunu

Komnerotepnas Bépctka O.1. Cebexko
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