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MeTtoauueckie yka3zaHUs 110 BBIIOJHEHUIO MPAKTUYECKUX U JIaOOpaTOpHBIX paboT
pa3paboTaHbl Ha ocHOBe paboueil nmporpammbl yueOHoi nucuuruinael «OIIL.01 MukpoOuomnorus,
(GbU3MONOTYs MUTAHUS, CAHUTAPHUS U TUTUEHA.

CozmepxaHue TPaKTUYECKUX U J1a0OpaTopHBIX pPabOT OpPHEHTUPOBAHO Ha (HOPMHUpOBaHHE
YHUBEPCATIbHBIX Y4EOHBIX JIEWCTBUM, MOATOTOBKY OOYYAIOUMXCSA K OCBOEHUIO MTPOTrpaMMbl OATOTOBKU
CIIELMAIMCTOB CPETHETO 3BEHA.
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1 IIOSAICHUTEJIBHAS 3AIIMCKA

CocTaB u cofepxaHue MPAaKTUYECKUX U TaOOPATOPHBIX 3aHATHI HAMPaBJICHbI HA pean3aliio
denepanbHOTO TOCYJAapCTBEHHOTO 00pa30oBaTEIbHOIO CTAaHIApTa CpPEeaHEro MpoecCHOHATBLHOTO
oOpa3oBaHus.

Benymieidi AMIakTHYECKOM LENbI0 MPAKTHUYECKHX 3aHATHH  SBJIsETCS  (OPMHPOBAHUE
npodecCHOHANBbHBIX MNPAKTUYECKUX YMEHUIl (yMEHUH BBINOJHATH OINpeAeTeHHbIe JeWCTBUSA,
orepanuy, He0OOXOAUMBIE B TIOCIEAYIONIEM B TPO(HECCHOHATEHON AEATEIHHOCTH)

Benymeit nupakTudeckoil Lenbi0 J1a0OpAaTOPHBIX 3aHSATHI SBISETCS AKCIEPUMEHTAIbHOE
MIOATBEP)KIEHUE W  IPOBEPKAa  CYLUIECTBEHHBIX TEOPETHUYECKUX  IIOJIOKEHUH  (3aKOHOB,
3aBUCUMOCTEH).

B cootBercTBUM ¢ paboueit nporpammoit yueOHo# auctumiuabel «OII.01 MukpoOuonorus,
bu3MoNorus NMHUTAaHWSA, CAHUTAPUS U TUTHEHA» MPEIyCMOTPEHO NPOBEJACHHE IMPAKTUYECKUX H
na0opaTOpHBIX 3aHATUH. B paMKax MpakTHYECKOro/mabopaTtopHOro 3aHATHsS OOy4aroImiuecs: MOTyT
BBITIOJHSTH O/IHY UM HECKOJIBKO MPAKTHUYECKUX/Ta00paTOpHBIX padoT.

B pe3ynbrare ux BBIIOJHEHUS, 00YYaIOLUICs JOIKEH:
ymembp:

— HCIOJIb30BaTh JJAOOpaTOpHOE 00OPYIOBAHUE;

— OIpeNeNiaTh OCHOBHBIE IPYIIITBI MUKPOOPTaHU3MOB;

— IpPOBOJUTH  MHUKPOOMOJIOTMYECKME  MCCIENOBaHMA U JlaBaTb  OLIEHKY  I1OJy4E€HHBIM
pesynbTraram;

— o0ecrneunBaTh BBIMOJIHEHUE CAHUTAPHO-3MMIEMHOJIOTHYECKUX TpeOOBaHMM K Iporeccam
MIPUTOTOBIICHHS ¥ PeaM3aliy OO/, KYyJTHHAPHBIX, MYYHBIX, KOHIUTEPCKUX U3IEINH, 3aKYCOK,
HAIHUTKOB;

— o0ecreynBaTh BHIMOJIHEHNE TPEOOBAaHUI CUCTEMBI aHAIIN3a, OLEHKH M YIPABJICHUS OIACHBIMH
¢dakropamu (cuctema XACCII) npu BeIOTHEHUH PadOT;

- IIPOU3BOJIUTH CAHUTAPHYIO0 00pabOTKy 000pYyI0BaHUS U MHBEHTAPS;

- OCYILECTBIISATh MUKPOOUOJIOTHUECKUH KOHTPOJIb MUILEBOTO TPOU3BO/ICTBA;

— TIPOBOJIUTH OPTaHOJENTUYECKYIO OICHKY KadecTBa M  OE30MacCHOCTH MHIIEBOTO CHIPhS H
MPOAYKTOB;

— PAacCYMTHIBATH YHEPTETHUECKYIO IEHHOCTH OJFOJI;

— COCTaBJIATh PAllMOHBI MUTAHUS JUIS PA3IMYHBIX KaTeropuil morpebuTenel, B TOM 4HUCIE IS
Pa3IMYHBIX JUET C YY€TOM WHAWBUIYAITBHBIX OCOOCHHOCTEH YeI0BeKa.

ConepkaHye TMpPakTHUECKUX U JIA0OpAaTOPHBIX 3aHATHHA OPUEHTUPOBAHO Ha IOJArOTOBKY
o0yJaroImuxcs K OCBOSHUIO MPO(ECCHOHATBHOIO MOJIYJS MPOrpaMMbl MOJTOTOBKH CIELUATHNCTOB
CpeIIHEro 3BeHa MO0 CHEUUATbHOCTU U OBJIAJCHUIO POheccuonanbHbIMu KOMREMEHUUAMU:

I1IK 1.1 Opranu3oBbIBaTh MOATOTOBKY pabOYMX MECT, 00OpYAOBaHMs, ChIpbs, MaTepHajIoB
JUIS IPUTOTOBIIEHUS T0Ty(HaOpUKaTOB B COOTBETCTBUU C MHCTPYKIMSIMU U perjiaMeHTaMH.

IIK 1.2 OcymiectBasTh 00pabOTKy, MOATOTOBKY SK30THUYECKUX M PEAKHX BHUJOB CBIPBS:
OBOIIIEH, TPUOOB, PHIOBI, HEPHIOHOTO BOJTHOTO CHIPHS, TUYH.

IIK 1.3 IlpoBOOUTH NPHUTOTOBIEHHUE M TOATOTOBKY K pean3alud MonypaOpHKaToOB s
OJII0]1, KyJTMHAPHBIX U3/IEIHH CJI0KHOTO aCCOPTUMEHTA.

IIK 1.4 OcymecTtBnare pa3paboTKy, aJanTalio peuentyp noiayhadpuKaToB C y4eToM
MOTpeOHOCTEN pa3IMYHbIX KaTeropuil norpedurene, BUI0B U GopM 00CTy>KUBaHUS.

IIK 2.1 OpraHu3oBbIBaTh MOATOTOBKY pabOYMX MECT, 00OpYAOBaHUS, ChIPbs, MaTepHUajoB
JUIS TIPUTOTOBJIEHUSI TOPSIUMX OJIOJ, KYJIMHAPHBIX M3JENNN, 3aKyCOK CIIOKHOTO acCOpPTHMEHTa B
COOTBETCTBUM C HHCTPYKLIHUAMHU U PETIIAMEHTaMHU.



I[IK 2.2 OcymecTBisATh NPUTOTOBIEHUE, TBOpYECKOE O(OpMIEHHE U TOATOTOBKY K
peanu3anu CyNoB CJI0KHOTO acCCOPTHMMEHTa € YYE€TOM IOTpPeOHOCTEM pa3IMYHBbIX KaTeropuil
notpeOuTenei, BUA0B U (popM 00CITy>KUBAHUSL.

[IK 2.3 OcyuiecTBidTh NPUTOTOBJIEHUE, HENPOJOJLKUTEIBHOE XPaHEHHUE TOPSYUX COYCOB
CJI0)KHOT'O ACCOPTHMEHTA.

I[IK 2.4 OcymecTBiaTh NPUTOTOBICHUE, TBOpPYECKOE OQGOpMIECHHE | IOATOTOBKY K
peanu3anu TopAYux OO W TapHUPOB M3 OBOLICH, KpymH, OO0OOBBIX, MaKapOHHBIX H3AEIHHA
CJIO’KHOTO aCCOPTUMEHTA C Y4E€TOM NOTPEeOHOCTEH pa3iMyHbIX KaTeropuil norpeduresei, BUIOB U
dhopM 00CTyKUBAHUS.

I[IK 2.5 OcymecTBiarh NPUTOTOBICHUE, TBOpPYECKOE OQOpMIECHHE | IOATOTOBKY K
peaiu3auuy ropsuux OO W3 SIML, TBOPOTa, ChIPa, MYKH CJIOYKHOTO aCCOPTUMEHTA C YYETOM
noTpeOHOCTEH pa3NUYHbIX KaTeropuil morpedureneii, BUI0B U (opM 00CITyKUBAHHUS.

I[IK 2.6 OcymecTBisATh NPUTOTOBIEHUE, TBOpYECKOE OG(OPMIEHHE U TOATOTOBKY K
peanu3anuu ropsiuux OJr0f U3 pbIObl, HEPHIOHOTO BOJHOIO CBIPbSl CIOXKHOI'O acCOPTHMEHTa C
YUYETOM MOTPEOHOCTEN PA3TUUHBIX KaTeTOPHil moTpeduTeeit, BUA0B U (opM 00CTYKUBAHUS.

I[IK 2.7 OcymecTBisATh NPUTOTOBIEHUE, TBOpYECKOe OG(OpMIEHHE U MOIArOTOBKY K
peayinzanuy ropsiuux 0o U3 Msca, JOMAIIHEN NTULBL, TUYH U KPOJIUKA CJI0KHOTO aCCOPTUMEHTA
C y4eTOM NOTpeOHOCTEH pa3InYHbIX KaTeropuil morpedurenei, BUI0B U (opM 00CIyKUBAHHUS.

[IK 2.8 OcyuiectBiath pa3pabOTKy, aJanTalyio pPeUenTyp Topsuux OO0, KyJIMHapHBIX
U3JeNnH, 3aKyCOK, B TOM YHCJI€ aBTOPCKHUX, OPEHJOBBIX, PETHOHAIBHBIX C YYETOM MOTpeOHOCTEH
Pa3IMYHBIX KaTeropuil moTpeduTenei, BUIOB U (HOpM 0OCTYKHUBAHHUS.

IIK 3.1 Opranu3oBbIBaTh MOAIOTOBKY pabOuMX MECT, 00OpYAOBaHMs, ChIpbs, MaTepHUajIoB
JUIS TPUTOTOBJIEHMSI XOJOAHBIX OO, KYJWHApHBIX W3JENUNA, 3aKyCOK B COOTBETCTBHM C
MHCTPYKLUSAMU U periIaMeHTaMHU.

[IK 3.2 OcymiecTBisTh TPUTOTOBJICHUE, HEMPOIOJDKATEILHOE XPAHEHUE XOJIOIHBIX COYCOB,
3allpaBOK C YYEeTOM HOTPeOHOCTEH pas3IUYHBIX Kareropuil morpeduteneil, BuUIOB U (opMm
00CITyKHBaHUS.

IIK 3.3 OcymecTBisaTh NPUTOTOBIEHUE, TBOpYECKOE O(OpMIEHHE U TOJATOTOBKY K
peaiv3ali CalaTtoB CI0XXHOIO acCCOPTHMEHTa C YY4e€TOM MOTPEeOHOCTEH pa3IUYHbIX KaTeropHii
notpeOuTenei, BU0B U popM 00CITyKUBaHUS.

I[IK 3.4 OcymecTBidarh HNpPUTOTOBJIEHHUE, TBOpYECKOE OG(OpMIIEHHE U TOATOTOBKY K
peanu3aly KaHare, XOJIOJHBIX 3aKyCOK CJIOXKHOTO acCOPTHMEHTa C Y4eTOM IOTpeOHOCTeH
Pa3IMYHbIX KaTeropuil norpedutene, BUAOB U GopM 00CTyKUBaHUS.

IIK 3.5 OcymecTBisaTh NPUTOTOBIEHUE, TBOpYECKOE O(OpMIEHHE U TOJATOTOBKY K
peanu3ainui XOJOJHBIX OJIOU3 PHIOBI, HEPHIOHOTO BOJHOTO CHIPhS CJIOXKHOTO aCCOPTUMEHTa C
YUETOM MOTPEOHOCTEN PAa3IMUHBIX KaTeropuil moTpeduTeneit, BUI0B U (opM 00CTyKUBAHHUS.

I[IK 3.6 OcymecTBidarh HNPUTOTOBIEHHE, TBOpYECKOE OG(OpMIIEHHE U TOATOTOBKY K
peanu3ay X0J0IHbIX OJI0ANU3 Msica, JOMAIIHEH NTHIIbI, TUYM CJI0XKHOI0 aCCOPTUMEHTA C YUETOM
OTpeOHOCTEN pa3IMYHbIX KaTeropuil norpedurtenel, BUI0B U GopM 00CTyKUBaHUS.

I1IK 3.7 OcymecTBnaTh pa3paboTKy, aAanTalUio peLenTyp XOJOAHBIX OO, KYIMHApHBIX
W31, 3aKyCOK, B TOM YHCJI€ aBTOPCKUX, OPEHIOBBIX, PETHOHAIBHBIX C YYETOM MOTpeOHOCTEN
Pa3IMYHBIX KaTeropuit morpedureneit, BUI0B U HopM 00CTyKUBAHHUS.

I[IK 3.6 OcymecTBiiarh NpPUTOTOBJIEHHE, TBOpYECKOe O(OpPMIIEHHE U TOATOTOBKY K
peanu3aly XOJ0HbIX OJIF0]] U3 MsIca, JOMAITHEH NTUIBI, IUYH CI0KHOTO aCCOPTUMEHTA C YUEeTOM
MOTpeOHOCTEN pa3IMYHbIX KaTeropuii morpeduTene, BUI0B U GopM 00CTy>KUBaHUS.

IIK 3.7 OcymecTBiarh pa3pabOTKy, aAanTallio pelenTyp XOJOAHBIX OJ0J, KYIMHAPHBIX
W31, 3aKyCOK, B TOM YHCJI€ aBTOPCKUX, OPEHIOBBIX, PETHOHAIBHBIX C YYETOM MOTpeOHOCTEN
Pa3IMYHBIX KaTeropuit morpedureneit, BUI0B U HopM 00CTyKUBAHHUS.

IIK 5.1 Opranu3oBbIBaTh MOATOTOBKY PabO4YMX MECT, 00OPYIOBaHUSA, CHIPhS, MaTEPHUAIOB
JUIE  TIPUTOTOBIIEHHUS XJI€0OOYIOYHBIX, MYYHBIX KOHIMTEPCKHX U3AEIUH pa3Ho0Opa3zHOTro
aCCOPTHMEHTa B COOTBETCTBUU C UHCTPYKLUSIMHU U PETIaMEHTaMU.



I[IK 5.2 OcymecTBiasTh NPUTOTOBJICHUE, XpAaHEHHWE OTACIOYHBIX MONMy(haOpUKaTOB Jis
XJ1I€000YJIOUHBIX, MyYHBIXK OHIUTEPCKUX M3ETHH.

1K 5.3 OcymiecTBisTh IPUTOTOBJICHUE, TBOpUYECKOE 0(hOpMIIEHHUE, TOATOTOBKY K pealn3auu
XJICOOOYJIOUHBIX M3A€AMH W Mpa3gHUYHOro Xxjebda CJIOXKHOIO AacCOPTUMEHTAa C Yy4eToM
noTpeOHOCTEH pa3IMYHBIX KaTeropuil moTpedureneii, BUI0B U (OpM 00CTYKHUBAHHUS.

I1IK 5.4 OcymiecTBiISTh IPUTOTOBJICHHE, TBOPUYECKOE OPOPMIICHUE, TTOJATOTOBKY K Peas3aIliu
MYYHBIX KOHJUTEPCKUX H3IEIUI CIIOKHOTO aCCOPTHMEHTAa C YY4ETOM MOTPEOHOCTEH pa3IUYHBIX
KaTeropuii moTpeduTeed, BumoBu GopmM 00CITyKMBaHUS.

I1K 5.5 OcymuiecTBiIsATh NPUTOTOBJICHUE, TBOpUYECKOE O(hOpMIICHKE, TIOATOTOBKY K pean3alui
IUPOXKHBIX U TOPTOB CJOXHOI'O aCCOPTUMEHTA C Y4ETOM IOTPEOHOCTEH pPa3JIMYHbIX KaTeropui
notpeOuTenei, BUA0B U popM 00CITyKUBaHUSI.

I[IK 5.6 OcymecTtBiasaTh pa3pabOTKy, aganTaldio perentyp XJae0oOyIOYHBIX, MYYHBIX
KOHIUTEPCKUX M3AENUN, B TOM YHCIE AaBTOPCKUX, OPEHIOBBIX, PErHMOHAIBHBIX C YYETOM
MOTPEOHOCTEN PA3IMYHBIX KaTErOPU MOTPEOUTENCH.

I1K 6.1 OcymecTBiATh pa3pabOTKy aCCOPTUMEHTA KYJIMHAPHON M KOHJUTEPCKON POIYKIIHH,
pa3IUYHBIX BUJOB MEHIO C YU4€TOM NOTPEOHOCTEeH pa3sInYHbIX KaTeropuil norpedurenei, BUIOB U
dbopM 00CTYKUBAHUS.

I1K 6.2 OcymiecTBaATh TEKYILEE JIAHUPOBAHUE, KOOPAUHALMIO 1€ TEIbHOCTH MTO{YMHEHHOTO
MEpPCOHANA C YyYETOM B3aUMOJEHCTBUS C IPYTUMHU MOAPA3IEICHUSIMH.

1K 6.3 Opranu3oBbIBaTh pecypcHOe 00ecreueHne AeATeNbHOCTH OJUNHEHHOTO IIEpCOHAIA.

[IK 6.4 OcymiecTBisTh OpraHU3alUI0 U KOHTPOJb TEKYIIEH IeATENIbHOCTH IOJYMHEHHOI'O
NepcoHaa.

[1K7.1 BeimosHeHUEe HHCTPYKIIMH U 33JIJaHUS TIOBapa 10 OpraHu3aiuu padbovero Mecra

[1K 7.2 BbINONHATE 337aHus 10OBapa MO MPUTOTOBJIECHUIO, MPE3CHTALMN U MpoJaxe O,
HAIIUTKOB U KYJUHAPHBIX U3/EIUH

OK.01 BeiOupare cmocoObl pemieHus 3a7ad  OPOPECCHOHATBHOM  JEesITeIbHOCTH,
MIPUMEHUTEIBHO K Pa3JIMUYHbIM KOHTEKCTaM.

OK.02 OcymiecTBiasTh MOUCK, aHAINW3 U MHTEPIPETALUI0 MHPOPMALUN, HEOOXOAUMON JUis
BBITIOJTHEHUS 33/1a4 PO ECCHOHATBHON JAEeSITENbHOCTH.

OK.03 IInmanupoBaThb U peaIM30BbIBATh COOCTBEHHOE NPOQPECCHOHATBHOE U JMYHOCTHOE
pa3BUTHE.

OK.04 PaGotaTe B KOJJICKTHUBE M KOMaHJe, 3PPEKTUBHO B3aUMOJIEHCTBOBATh C KOJUIEIaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK.05 OcyiecTBisTh YCTHYIO U TUCBbMEHHYIO KOMMYHHUKALMIO HA TOCYJaPCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK.06 ITposBasATh rpakJaHCKO-IIATPUOTUYECKYIO MO3ULINIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE HAa OCHOBE TPAJAMIIMOHHBIX O0IIEYEIOBEYECKUX LIEHHOCTEH.

OK.07 CopneiicTBOBaTh  COXpaHEHHUIO OKpYXalollel  cpedpl, pecypcocOepekeHuro,
3¢ (eKTUBHO AEMCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX.

OK.08 Hcnonb3oBarh cpelncTBa (U3NYECKOM KyJIbTYpbl JUISI COXPAaHEHHs U YKpPEIUICHUS
3/10pOBbs B Ipolecce MpohecCHOHAIbHON JIeATENbHOCTH U MOJAJIEPKaHNs HEOOXOAUMOTO YPOBHS
(bu3nYecKoil MoArOTOBIEHHOCTH.

OK.09 Ucnonp3oBaTh HHGPOPMAIIMOHHBIE TEXHOJIOTUH B TPO(HECCHOHATIBHON e TEIbHOCTH.

OK. 10 [Ilonmp3oBaTbcs mNpo(ecCHOHANBHOM JOKyMEHTalMed Ha TOoCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKE.

OK.11 ITnanupoBaTh NpeANPUHUMATEILCKYIO JAeSITEIHHOCTD B PO ECCHOHATIBLHOM chepe.

Brinonnenue o6ydaronuxcsi NpakTHYEeCKUX U J1a00paTOpHBIX paboT 1Mo yueOHOH IUCIUILINHE
«OI1.01 MukpoOuosnorus, GpU3HONOTrHs MUTAHUS, CAHUTAPHS U TUTHEHAa» HANPaBJIeHO Ha:

- 00oOmuieHue, cucTeMaTU3alMIo, YIIIyOJeHHe, 3aKpeljieHWe, pa3BUTHE M JAETaTU3alluio
MOJIYYEHHBIX TEOPETHUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHON AUCLIUILIINHBI,



- (¢opMHpoBaHHE yMEHHUI NPUMEHATH IOJyYCHHBIC 3HAHHUS Ha MPaKTUKE, pPeaTn3aluio
€IMHCTBA NHTEJUIEKTYAJIbHOM U MIPAKTUYECKON ACATEIbHOCTH;

- mproOpeTeHre HaBBIKOB Pa0OTHI C Pa3MTUYHBIMU NMPHOOpaMH, armapaTypoi, yCTaHOBKaMHU U
JPYTMMH TEXHUYECKUMU CPEICTBAMU ISl IIPOBEJCHUS OIBITOB;

- BBIpAaOOTKY NpHU pEIICHUH IOCTABJICHHBIX 3aJad MPO(ECCHOHANTBHO 3HAYMMBIX KadyecTB,
TaKMX KaK CaMOCTOSTEIbHOCT, OTBETCTBEHHOCTh, TOYHOCTb, TBOPYECKAsi MHUIMATHUBA.

[paktiueckue u 1abOpaTOPHBIC 3aHATHS MPOBOSITCS TOCIE COOTBETCTBYIOIEH TEMBI, KOTOPAs
obecreurBaeT HaJIMYKe 3HAHUI, HEOOXOIMMBIX /ISl €€ BBIIOJIHEHMSI.



2 IEPEYEHb TIPAKTUYECKUX/JIABOPATOPHBIX 3AHATHUI

Pa3nennl/TeMbl Tembl KosmnuyectBo | TpebGoBanus
NPaKTHYeCKUX/J1a00paTOPHBIX 4acoB ®1'OoC CI1O
3aHATHI (ymertn)

Paznen 1. Mopdonorus u ¢pusnonorus MUKpoOOB 8/4

Tema 1.1 [TpakTnueckass padora Ne 1 2 Vi

Mopdonorus N3yuenue ycTponcTBa MUKPOCKOIIA

MHUKPOOOB N3yueHue npenaparoB pa3inyHbIX
MHUKPOOPTaHU3MOB
JlaGopaTopnas pabota Nel 2 Y1,Y2,¥3
Onpenenenre OCHOBHBIX TPy
MHUKpOOpranusMoB. M3zyuenue
NPEernapaToB MHKPOCKOIUYECKUX
JPOXOKEeH Ha pa3IMyYHBIX MUTATEIbHbBIX
cpenax.

Tema 1.2. JlaboparopHnas pabota Ne2 2 V1, V¥2,¥3

dusnonorus N3yuenue pu3nosoruu MUKpoOOB Ha

MHKDPOOOB [IPUMEPE MPOLIECCOB IIPOUCXOAAIINX B
JPOXKKEBOM TECTE.

[TpakTuyeckas padora No2 2
OcymiecTBieHne

MUKpPOOHOJIOTUYECKOTO KOHTPOJIS

MUILEBOro Mpou3BoAcTBa. M3yuenue
pe3yIbTaTOB CaHUTAPHO-

0aKTepHOJIOTHYECKOI0 aHaIM3a Mpoo,

CMBIBOB C PYK

Tema 1.4 [Tpaktuyeckas padora Ne3 2 v3

[TaTorenHsie MUK- Omnpenenenre OCHOBHBIX BUIOB

poOBI 1 MUKpPOOU- MHUKPOOHOI Mop4H MPOAYKTOB pa3HbIX

OJIOTHYECKHE TTOKa- TpyIIL: BO30YANUTENN, MEPHI

3aresny 6€30MaCHOCTH | MPO(PUIAKTHKHN U OOPHOBI C

MUIIEBBIX MPOAYKTOB | MUKPOOHOW MOpPYEH ChIpbsi U TOTOBOM
IPOAYKINH
[TpakTryeckas padora Ne4 2 v3
WccnenoBanne MUKPOOHOIOTHYECKHUX
nokasaresei 6e30MacHOCTH MUIIEBbIX
IIPOJYKTOB Y KYJIMHApPHOU
OPOAYKIHH..

Paznen 2. OCHOBBI (PM3HOJIOTHH TTUTAHUS 12

Tema 2.1 [TpakTuyeckas pabora Ne 5 2 ¥9,10

OCHOBHEIE TUIIEBLIE Pacder sHepreTnueckoi EHHOCTH

BEIIIECTBA, UX oo

WCTOYHUKH, POJIb B

CTPYKTYp€ MHUTaHUS

Tema 2.2 [Mpaktrudeckas padora Ne 6 2 ¥9,10

[InmeBapenue u
YCBOSIEMOCTD THIIN
BaKyyMHUPOBaHUS U
YIAKOBKH

N3ydeHne cxembl UILEBAPUTEIILHOTO
TpaKxTa.

[Tox6op mpOAYKTOB MUTAHHUS, JIYYIIUX
C TOYKH 3pEHUS] YCBOCHMSI TUILU




Tema 2.3 [TpakTrueckas padota No 7 2 Y9
OOmeH BelecTB U Belnmonuenue pacyéra CyTo4HOro
SHEpIrun pacxojia SHEpr1H B 3aBUCUMOCTH OT
OCHOBHOT'O HEPIreTHYECKOT0 0OMEHA
4eJI0BEKa.
[Tpaktuyeckas padora Ne 8 2
Beinonnenue pacuéra KanopuiHOCTH
6Jr0/1a (110 33JJaHUIO MPENOAABATES )
CocrapneHue palMOHOB MUTaHUS VIS
Pa3IMYHBIX KaTeropuil morpeduTeneit
Tema 2.4 ITpakTrueckas padora Ne 9 4 Y10
PanmonaneHoe CocraBneHue pallioOHOB MUTAHUS JUIS
cOanaHCUpoBaHHOE pasInYHbIX KaTeropuil norpeduTenei
MUTAHUE JUIS
Pa3IUYHbIX TPy
HaCEJICHUs
Paznen 3. I'uruena u caHuTapus B OpraHu3alusiX TUTaHUs 6
Tema 3.1 [TpakTuyeckas padora Ne 10 2 Y6
JInyHas rurveHa OcymiecTBieHue
pabOTHUKOB MHIIEBBIX | MUKPOOHOIOTHIECKOTO KOHTPOJIS Ha
IIPOU3BOJICTB. IUILEBOM IIpou3BocTBe. PazpaboTka
[TumeBbie OTpaBiIeHUS | MEPOIIPHUITUIN TTO TPOPHUITAKTHKE
U UX NpoduIaKTHKa MUILEBbIX MH(YEKIUH 1 MUIIEBbIX
OTpaBJICHUI Ha MTUIIEBOM
IIPOU3BOJICTBE
Tema 3.2 [TpakTuyeckas padora Nel 1 2
CanurapHo- Pemienue cuTyanimoHHBIX 3a/1a4 O
THTUCHHYECKHE NpaBUJIaM MOJIH30BAHUS MOIOIIAMHA U
TpeGoBaHuUs K Je3UHGHUIMPYIOIIMMU CPEACTBaMH,
MTOMEIICHUSM, CaHUTaPHBIM TPEOOBAHUSIM K MBITHIO H
000pyI0BaHHUIO, 00e33apaKuBaHMIO MTOCY/bI,
MHBEHTapIO, 0K WHBEHTapsl U 000pyA0BaHUs
nepcoHasna
Tema 3.4 [TpakTuyeckas pabora Ne 12 2 Y7,¥8
CanurapHo- ['uruennyeckast oneHka KayecTBa
TMTUEHUYECKHE roToBoil numm (Opakepax).
TpeOOBaHUS K
TPaHCHOPTUPOBAHHUIO,
MpUEMKE ¥ XpaHEHHIO
MUIIEBBIX MPOTYKTOB
NTOI'O 30




3SMETOANYECKHUE YKA3AHUS
Tema 1.1Mopdonorust MUKpoOOB

IIpakTuyeckoe 3ansaTue Ne 1
N3yuenue ycTponcTBa MUKPOCKOIIA
N3ydenue nmpenapaToB pa3au4HbIX MUKPOOPTaHU3MOB

Llesb: OBNaeTh HABBIKAMH MPOCTEUIINX MUKPOOMOJIOTHUECKUX UCCIICAOBAHHIMA

Bbinosinus padory, Bel Oynere:
ymembs:

- paboTaTh ¢ MUKPOCKOIIOM,;

- TOTOBUTH IIpenapaThl

MarepunanbHoe o0ecnieyeHre: MUKPOCKOII, IPEIMETHbBIE CTEKJIa, IOKPOBHBIE CTEKJIA, MUHLET,
OaKkTepHoNIOTHYecKas IETIsA, CIUPTOBKA, CIWYKH, KapaHAall 10 CTEKIy, CTOJIUK JUIS OKPAaCKH
Ma3KkoB, muIeTku obdbemoM | m 2 cM3 , 16 nuCTWUIMpPOBAaHHAs BOJAA, YHUCTas KYJIbTypa
MHUKPOOPTaHU3MOB( JPOXKIKH), KpacUTENIN (METUICHOBBIN CHHUHN, OCHOBHOW (DYKCHH, KapOOJIOBBIH
(yKCHH, MaJJaXUTOBBIH 3€JICHBIH ).

3aganue:
1.03HaKkOMIIEHUE C YCTPOMCTBOM MHUKPOCKOIIA
2.0O3HaKOMIIEHHUE C MTpaBUIaMH paboThl ¢ MUKPOCKOIIOM
3.03HaKoMIIEHUE C MTPaBUJIAMHU yX0/1a 32 MUKPOCKOTIOM
4.IIpuroToBbTE MpEMapaT «pa3iaBiICHHAs KaIllsd», U3Y4UTe U 3apUCYHTE.
5.I1puroToBbTe npenapar «BUCSYas Karliisi», U3y4UuTe U 3apUCyHTe.
6.HamucaTs oTder o mpoienanHoi padore

1.ITopsianok BbINOJHEHHUS PadOThI:

1. O3nakomileHHe ¢ yCTPOIICTBOM MHUKPOCKOIA

Mukpockon — 3TO ONTHYECKUH TPUOOp Ui TMOJTYYEHUS YBEIMUYEHHBIX H300paskeHHi
OUYeHb MaJIbIX TeNl. PaccMOTpuM yCcTpoHCTBO Ha mpuMepe MUKpockona cepuu «buomnamy».
MUKpPOCKOII COCTOUT W3 ONTHUYECKOW CHCTEMBI M MEXaHW4ecKoW yacTH. OnTudeckas cucTeMa
MpelHa3HaueHa JUIsl YBEIWYeHUs u3o0paxeHus mnpeamera. OHa BKIIOYAET YBEIUYUTEIbHYIO
(0OBEKTUB U OKYJISIP) U OCBETUTENBHYIO CUCTEMBI (3€pKajio U KOHAEHCOp C UPUCOBOM auadparmoii
Y OTKUTHOM JINH30M).

O6vexmug NpeCTaBIseT COOON CUCTEMY JIMH3, 3aKJIIOYEHHBIX B TpyOKy. B Mukpockomax
cepun «buosiam» UCTONB3YIOTCS OOBEKTHBBI C yBeIHUeHHEM X 3; X 5; x 9; x 10; x 20; x 40; x 60; x
85; x 90. O0BbeKxTHBBI Majioro yBenuueHus (X 3; X 5; x 8; X 9) npuUMeHSIOT [Uis PeIBAPUTEIBHOTO
OCMOTpa Ipernapara; 00beKTHBBI cpeiHero ysenuueHus (x 20; x 40; x 60)—/1s u3yuyeHus: KpymHbIX
KJIETOK MHUKpPOOPTaHU3MOB; 0OBEKTHBBI O0JbIIOro yBenuueHus (X 85; x 90)—wummepcuoHHblE —
JUIE U3YYEHUs BHYTPEHHHMX CTPYKTYp KJIeTOK. OKyJsp CIYKUT Uil YBEIWYEHUS H300pa)KeHus,
MOJTY4EHHOTO OT 00beKkTHBa. OKYISIpbl OOBIYHO UMEIOT yBenuueHue X 7, X 10 u x 15. YBenuuenue
O0BEKTHBA W OKyJIApa YyKa3aHo Ha uX ompase. OOmiee yBeJIWYEHHE MHMKPOCKOINA pPaBHO
MIPOU3BEICHUIO YBEIMUEHUN OKYIsipa U 00bEKTHBA.

Oceemumenvroe ycmpoucmeo COCTOUT U3 3epKajla U KOHAEHCOpa. 3EpKaJI0 UMEET IIOCKYIO
U BOTHYTYIO OTpaxaromue mnoBepxHocTU. OObIUHO TNpu paboTe 3epKajo IMOBEPHYTO K CBETY
TIocKoi cropoHoil. KonaeHcop coctout u3 AByX JHH3. JIMH3BI cOOMpAlOT mapajuiesbHbIE JIy4d
CBeTa, OTPAKEHHBIE OT 3epKaja, B OJIMH MyYOK B IUNIOCKOCTH HccieayemMoro npemnapara. Kongencop
YKpEIUIEH Ha KPOHIUTEMHE M MOXET NEPEIBUTraThCsl BBEPX M BHU3 C MOMOLIbIO pyKosTku. Ha



HIDKHEH 4acTh KOHJAEHCOpa MMeeTcs MpHcoBas AuadparMa, ¢ MOMOIIBIO KOTOPOW PEryiupyroT
MHTEHCUBHOCTh OCBEILCHUA Npenapata. [Iy4ok Jydell OT MCTOYHHMKA CBETA MONAAAET Ha 3€pKajo,
oTpaxkaeTcs yepes3 auadparmy KOHIEHCOPA, IPOXOIUT Yepe3 Hee, Yepe3 UCCIeqyeMblil penapaTr u
nonagaer B o0beKTHB. OOBEKTUB JaeT YBEIMUYCHHOE M300pa)KeHHE Ipenapara B IJIOCKOCTU
OKyJIsIpa.

Mexanuueckas uacms MUKPOCKOIIA COCTOUT U3 OCHOBAaHUS U TyOycolepKaTens, Ha
KOTOPOM YKpPEIUICHBI IPEAMETHBIN CTOJIUK, KPOHIITEWH KOHACHCOpa U 3epKajo. B BepxHel yactu
HaXOJATCs TOJIOBKA JUIsl HACAJIKU C OKYJIIPOM M peBOJIbBEp ¢ 0ObekTuBaMHu. [IpemeTHblii cTonuk
CILY’KHT JUIA 3aKPEILICHUS HA HEM UCCIIEyeMOro npemnapara. @OoKyCHpOBKa OCYIECTBIACTCS IIPU
nepeMeIeHny Ty0yca ¢ IOMOLIbI0 MEXaHU3Ma, IPUBOIUMOIO B IBUYKEHHUE ABYMS] BUHTAMHU —
MaKpOMETpUIECKUM (rpy0ast GOKYCHPOBKA) U MUKPOMETPHUECKUMH (TOHKAsE (POKYCHPOBKA).

2. O3HaKoMJIeHHe C PAaBUJIAMHU PadoThl ¢ MUKPOCKOIOM.

CHayaza cTaBsIT OOBEKTUB C MAJIbIM YBEJIMYEHUEM (X §8) U IPU 3TOM YBEJITUYEHUHU
yCTaHaBJIMBAIOT HAUIy4dlllee ocBelleHre. Haumyyiiee ocBeleHue JOCTUraeTcst IpH PeryaIupoBKe
MIOJIOKEHMSI 3epKaJla, KoHAeHcopa U quadparmel. [Ipu npocMoTpe HEOKpallIeHHBIX IpenapaToB
MPUMEHSIOT CY’)KEHHYIO AradparMy u OmyInIeHHbBIH KOHACHCOP, MPH HAOIIOACHUN OKpaIIEHHBIX
IIpernapaToB — OTKPBITYIO Juaparmy U HOJHATHIN KOHAECHCOP.

3areM NOMELIAIOT IIpernapaT Ha MPEeIMETHBIN CTOJMK MUKPOCKOIIA, 110]T OOBEKTUB U
YKpeIsoT 3axumMaMu. OnyckaroT 00beKTUB (8) Ipy NOMOIIM MAKPOMETPUYECKOT'O BUHTA IOYTH
710 COIIPUKOCHOBEHUS C IPEMETHBIM CTEKJIOM Ha paccTosiHue 0koio 0,5 ¢cM OT IpeAMETHOrO
CTOJIMKA. MeUIeHHO BpalllaloT MAaKpPOBUHT IPOTHUB YaCOBOM CTPEJIKU A0 MOSBJICHUS YETKOTO
n300paskeHus Mperapara, Mociie 4ero HaBoAAT Ha Pe3KOCTb MUKPOMETPHUECKUM BHHTOM, KOTOPBI
BpalaloT B IIpeJiesiaXx 0JHOro 060poTa MakpoBUHTA. [loBEpHYB peBoJIbBED, YCTAaHABINBAIOT
00BEKTHB €O cpeqHnM yBenuueHueM (x 20; x 40 wmu x 60).

3. O3HaKkoMIIeHHe C IPABUJIAMH YX0/a 32 MUKPOCKOIIOM.

MHUKPOCKOTI SIBISIETCS CIIOKHBIM ONTHYECKUM HHCTPYMEHTOM U TpeOyeT OCTOPOKHOTO 0OpamieHus
U TIIATEIbHOro yxoaa. OH JOKEH MOCTOSHHO XPAaHUTHCS B PYTIIsipe WM SLIHKE,
MIPEIOXPAHSIONIEM €ro OT TOYKOB U MPAMBIX COJIHEUHbIX Jyuyell. [lepen paboToii MexaHuueckue u
ONTUYECKUE YaCTH MUKPOCKOIA HA/I0 OYMCTUTh KUCTOUYKON WIIM MATKOM CYyXON TKaHBIO.
OnTHyeckue 4yacTu KacaTbCs NanbliaMu He cienyer. [Ipu HeoOXouMOoCTH TMH3BI OUUIIAIOT
TKaHBIO, CMOYEHHOU B OeH31He. OObEKTUBBI OUUINAIOT TOJIBKO C HAPY)KHEN CTOPOHBI,
KaTEeropu4ecKy 3amnpeniaeTcs pa3BUHYMBATh UX U pa30uparth. JBIKyIIHEcs YacTH MUKPOCKOIIa
Kaxple 4-6 MecsAeB HEOOXOIMMO CMa3bIBaTh CMa304YHBIM MaCIIOM.

Pue. 19. Cxema mugpocxona:

I — OCHOBOHNE MEXpocKona; 2 KO-
polXA € MOXAUAINOM  MUEDOMOTHIL
BOCROre - QORYCHRpOBSANA; I — MuK-
poMeYpuyeckni - BHRY; o MAK O
MeTPUTCCKBRA - DK, 5

M 65— Rl
AAK  AONEMCICHNR  cTOMRa; T = Ty,
OYCOXCPRATERAL, & — FONOAKE MWK~
pcsona; 2 Hacamxe MOBOKYAHP-
nax (tyOye ¢ oxyaspoM). [0 — nuny
AAR  KPCOMACHHA Hacaaxu: 11— auny,
PUKCHPY UL peaoasBcp OTUOCK:
oo TyOyea; 12— peaoxsnep O
oGLeXTHBRMH; S5 — opeaseruplt oro-
AN J4 —BUIY ZAR SPCRACKUR Kol
ACHCOPA; [~ KORROHCOIp; 16— Ji0-
NOANBYEALHAR  AHEIA; 17 — PYKORIKS
Kponmreiya; 18 —aspsano; 19—
wporumrenin




2. X0/ BBITIOJTHEHUS PaOOTHI.

B cootBeTcTBHM ¢ onMcaHHEM MCTOOOB IIPUI'OTOBJICHUS IIPEIIApaTOB B TGOpCTH‘IeCKOfI qacTHu

BBITIOJTHUTE CIICIYIOIIHE 3aJaHuUs:

IIpuroroB/jieHus npenapara '"pasgaB/jeHHas kanis'

PwbhPE

5.

PaznaBnennas xaris.

Y6enurecs, 4TO Ballle MPEIMETHOE CTEKJIO 00E3KUPEHHOE U YUCTOE.
Hanecure 1-2 karum BoJibl Ha MPEIMETHOE CTEKJIO.
AKKYypaTHO MOJIOKUTE O0OBEKT U3yUEHUSI.

AKKypaTHO HaKpOHTE KaIUTI0 ¢ 00BEKTOM M3Y4YEHHUs TOKPOBHBIM cTekioM. Eciiu Boga mpu
HaKphIBAHUH KaIUTU TOKPOBHBIM CTEKJIOM BBIIIUIA 32 €r0 MPEJesbl, aKKypaTHO yAaInuTe e
(GuIbTpOBaHHON OyMarou.

[Ipenapar "pa3znaBnenHas karist" roroB! IIpuctymnaiite kK €ro u3y4eHuro.

IIpuroroB/jieHue npenapara ""Bucsiyas kanjs'

1

Bucsuasg kams.

OnHy Kario CyCcleH3ud MUKPOOPTaHU3MOB (3apaHee MPUTrOTOBIEHHON) ¢ TOMOILBIO
OMOJIOrNYECKOH METIN aKKypaTHO HAHECUTE HA YUCTOE IIOKPOBHOE CTEKIIO.

HepeBepHHTe IMOKPOBHOE CTCKJIO C Karien CYCIICH3H1HU Tak, YTOOBI KaIljis CBO60)IHO BHCCIIA.

[TomecTuTe nepeBEPHYTOE MOKPOBHOE CTEKIIO C KAIUIEH HAJl JIYHKOW CIIEHHAIBbHOTO
MOKPOBHOT'O CTEKJIa C yriIyOJeHUEM B LIEHTPE.

Kamuist He moymkHa KacaThCsl KpaéB CTeKIIa U yriyosieHus (JIyHKH), OHA JOJIKHA CBOOOTHO
BUCETh HA TIOKPOBHOM CTEKIIE.

Kpas yriay6nenus crenuaabHOro IOKPOBHOTO CTEKJIA TPEBAPUTEIIBHO CMa3bIBAIOT
Ba3€JIMHOM JUIsl TEPMETHU3ALMH KaMEpBI.

Hacnaxmaittech Habmo1eHreM 3a OaKTEpUsIMUA B MUKpoTIpernapare!

®opma npeacTaBiaeHus pe3yJabTara:
Otuer o nmpoJienaHnHoli paboTe B TETpaau
Kpurtepun onenkmn:



Tema 1.1Mopdonorust MUKpOOOB

JlabGoparopHas padora Nel
Omnpenenenne OCHOBHBIX I'PYIIT MUKPOOPIaHU3MOB.
N3ydenue nmpemnapaToB MUKPOCKOIMUECKHUX APOXIKEH Ha pa3IMYHbIX MUTATEIbHBIX Cpeax.

Hean:

-IpYMEHEHUE 3HAaHUI Ha J1TaOOpaTOPHOM 3aHSITHU, MOJYUYEHHBIX HA 3aHATUSAX MPU U3YUYECHUU
TAHHOU TEMBI.

- hopmupoBaHue yMeHHI paboTaTh ¢ METOJUYECKUMH YKa3aHUSIMH, BHIOUPATh, 3aMMCHIBATH,
3apUCOBBIBATH HEOOXOIUMBIN MaTepual.

- (hopmupoBaHue yMeHUI pabOThI ¢ MUKPOCKOTIOM.

BbinosinuB padory, Bel Oyaere:

ymemp:

-OIpeiesTh OCHOBHBIE TPYIIIBI MUKPOOPTaHU3MOB;

-IIPOBOJIUTHE MHKPOOHOJIOTHYECKHUE HCCIEJOBAaHUSA M JaBaTh OLEHKY TOJY4YCHHBIM
pe3ynbTatam.
MarepuanbHoe obecniedeHne: MUKPOCKOT, TpeIMETHBIE CTeKIa, punbTpoBaibHas Oymara,

OaKkTepuoIIornuecKre neTinu, Apoxxku 10 rp.

3aganue:

1. I3y4nTh KpaTKHe TEOPETUUECKUE CBEACHHUS

2. [IpuroToBneHue npenapaTon

3. 3yuenne o MUKpOCKOTIOM MOP(OJIOTHH APOKKEH, OakTepuid

4. HammucaTh OTYET O MPOJICITAaHHOK paboTe

KpaTkue Teopernueckue cBeeHHs

[To popme OakTepuu MPUHATO JEIUTH Ha!

- IAapOBUAHbIE (KOKKH), KOTOpBIE MO PACHOJOKEHUIO KOKKOB JEIATCA HAa: MOHOKOKKH — KJIETKH,
PacroJOKEHHbIE OJUHOYHO;, IUIUIOKOKKH- KOKKH, COCJUHEHHBIE IO JBa;, TETPAKOKKH- KIETKH,
PacroJIOKEHHBIE II0 YETHIPE; CTPENTOKOKKU- KOKKH, PAacIOJIOKEHHBIE B BHJE [UIMHHOM WIH
KOPOTKOW HEMOYKH; CapIMHbI- KOKKH, pAacIlOJOKEHHbIE B BHJE MAaKETOB; CTa(pHUIOKOKKH-
OecropsiIouHOE CKOIIJIEHNE KOKKOB, Yallle B BUJIE TPO3AbEB BUHOIPAIA.

- TNAJOYKOBHJAHBIE (OPMBI IO PACHOJIOKEHHUIO MaloueK MOJpa3AesaioT Ha: JUIUIO0AKTepUH-
MaJI04YKH, COEAMHEHHBIE MOMAPHO; CTPENTOOAKTEPUH- NTaJIOYKH, PACIIOJIOKEHHBIE B BUJIE LIETIOYKH.

- U3BUTBIE (OPMBI TOAPA3AEIAIOTCS Ha BHUOPUOHBI, HMeromue GopMy 3amdaToi, CHUPUILIBI,
MMEIOIINEe HECKOJIBKO 3aBUTKOB U CIIMPOXETHI € OOIBIINM KOJIMYECTBOM MEJKUX 3aBUTKOB.
MunenuansHble TpUOBI- 3TO OOIIMpHAs TpyINa HU3MIMX PACTUTENIBHBIX OpraHu3MoB. Temno
MUIETHAIBHOTO Tpuba, TpuOHMIIA WM MHULENUN, COCTOMT W3 MHOXXECTBA IEPEerIeTaIoINXCs
HUTEW- TU(OB, KOTOPBIE TYCTON CEThIO CIUIETAIOTCS Ha MOBEPXHOCTH MUTATENBLHOrO cyocTpara. OT
BETBUCTOTO MUIENUS OTXOIAT IJIOJOHOCSIIME TU(bI- CIOPAaHTMH U KOHMJMEHOCIBI, Ha KOHIaX
KOTOPBIX HaXosATcs mi1o10BbIe Tena. K Mmopdonornyeckum npusHakaM MUKPOCKOITUYECKUX TPHOOB
OTHOCSITCSI CTPOEHUE BEreTaTUBHOIO TeJla U OpPraHoB pa3MHOXKEHUA. ['puObI- KpymHbIE
MHUKPOOPTaHU3MBbl, IOATOMY UX MOXHO XOPOLIO PACCMOTPETh MOJ MHUKPOCKOIIOM MpU HEOOJIBIIOM
yBeIU4YeHUN. MUIIETNl HEKOTOPBIX TPUOOB OKpallleH 3a CYEeT OTIOXKEHHUS MUTMEHTa B KIETOYHBIX
o0oJIouKax: po3oBbId- y rpuba Dy3apuym, 3eneHblii- y rpuba I[leHHIIIMYM, YepHBIA- Yy
HEKOTOPBIX  aCHEePriUIOBBIX  IpuOOB. JIposkkM  TOpPEACTaBISIOT  COOOHW  OAHOKJIETOYHBIE
HEMNOJIBWKHBIE MUKPOOPraHU3Mbl ¢ HauuuueM siapa. dopma KIETOK OpoxoKeH damie OKpyrias,



AWLIEBUIHASA, MIMHAPUYECKas. B muTomasMe QpoXoKeBOM KIETKHM MOXKHO YBHJIETh Pa3IMYHOIO
polla BKJIIOUEHHUsS- Kaleidb >KUpa, IJMKOreH, BamtoTuH. Ilo Mepe crapeHuss KIE€TKM B HeEH
MOSIBJISIFOTCSL  BAKyOJIM-TIOJIOCTH, HAIIOJIHEHHBIE KIIETOUYHBIM COKOM. Pa3MHOXaroTcs ApoxiKu
MPEUMYIIECTBEHHO MyTEM IOYKOBAaHUS, MHOTHE CHOCOOHBI eme M K cropooOpasoBanuto. llpu
MHUKPOCKOIIMPOBAHUHU JAPOXOKEH HEO0OXOAMMO OOpaTUTh BHUMAaHHME Ha CIIEAYIONIME OCOOCHHOCTH
Mopdosoruu: GopMy U JOCTATOYHO CIIOKHYIO CTPYKTYpHYIO opraHusanuio. Mopdonornyeckue
CBOWCTBA JIPOAOKEH MMEIOT BO3PACTHbIE OCOOCHHOCTH: B CTapbIX KJIETKaX yTOJIIAETCs 000JI0UKa,
YBEJIIMYUBAETCS] 36PHUCTOCTD LIUTOIIA3MBl, IIOSBIIAIOTCA KPYIHBIE KUPOBbIE BKItoUeHus. [loaTomy
ucciefioBaHlue  MOpP(OIOrHM  JIpOACKeH  sABIseTcs OJHMM M3 CHOCOOOB  ONpeneNneHust
TEXHOJIOTHYECKUX CBOMCTB APO}OKEN- NX (PYHKIMOHAIBHON aKTUBHOCTH H KH3HECTIOCOOHOCTH.
Ilopsinok BbINOJHEHHs padOTHI.

2. [IpuroroBneHue nMpenapaTos..

Jlsi MUKPOCKOIIMPOBAHUS OaKTepuil U APOKKEH HAHOCAT HA YHCTOE MPEAMETHOE CTEKJIO KaIlTio
UCCIIElyeMON KYJBTYpbl M TIIOKPOBHBIM CTEKJIOM DPa3Ma3blBalOT KalUIl0 II0 IOBEPXHOCTU
IIPEIMETHOIO CTEKJA. 3aTeM IIOKPOBHOE CTEKJIO OIyCKAalOT Ha CMOYEHHYIO IIOBEPXHOCThb
IPEIMETHOTO CTEKJIA, U30BITOK XHUJIKOCTH YJAJAIOT C MOMOUIbIO (puiabTpoBaigbHOM Oymaru. Jlims
MHUKPOCKOIMPOBAHUS MUKPOCKOMMYECKUX IPUOOB KYCOUEK I'PUOHMIIBI MEPEHOCIT B KAIUIIO BOJBI,
HAaHECEHHYI0 Ha MpeAMeTHOe cTekjao. CBepxXy HakpblBalOT IMOKPOBHBIM CTEKJIOM. M30bITOK
KHUJIKOCTH YOUPAIOT KyCOUYKaMu (pHIIbTPOBAIBHON Oymaru.

3. Msyuenune mopdomoruu. PaccMoTpeTh MOJ MHUKpPOCKOIIOM H 3apHCOBATh: (OPMY KIIETOK
Oaktepuii, (GopMy U pPACHOJIOKEHHE KIETOK MAPOXOKEH, CTPOCHHWE TpPUOHHMIIBI M OPraHOB
Pa3sMHOXEHUsI MUKPOCKOIIUYECKUX IPUOOB.

4. HamucaTh OTYeT O MpoJIeTaHHOM paboTe
Onucanne MuUKpompenaparoB. PaccMoTpeTh NOJ MHKPOCKONIOM U 3apucoBaTh: (GopMmMy U

pacroyio)keHhe  KIETOK  JpPOXKeH, CTpoeHHe TpUOHMIIBI U OpPraHoB  Pa3sMHOXKEHHUs
MUKPOCKONMYECKUX TPHUOOB. BBIIBUTH pasnuuus U CXOACTBA B CTPOCHHUU KIIETKU JPOACKEH U
MHUKPOCKOITMYECKUX TPUOOB.

dopma npeacTaBiaeHus pe3yJabrara:
Odopmiiennbie TeTpaau

Tema 1.2.®Pu3n010rusi MUKpoOOB

IIpakTnyeckoe 3ansaTne Ne 2
OcymiecTBieHne MUKpPOOHUOJIOTHYECKOr0 KOHTPOJIS MMUIIEBOIO IIPOU3BO/ICTBA.
W3yuenne pe3ynbTaTOB CAaHUTAPHO-OAKTEPUOJIOTMUYECKOTO aHaU3a Mpo0, CMBIBOB C pyK

eas pabdoThbl: TOJYYUTH TPENCTABICHHE O METOJAaX M3YYCHHS MHUKPOOMOIOTUYECKOTO
3arpsi3HEHUs B MUIIIEBOM MPOU3BOJICTBE; H3YUYUTh TEXHUKY CMbBIBA TIPOO.

BoinosinuB padory, Bel Oyaere ymeTs aHaIM3UupOBaTh, 1€1aTh BHIBOABI M 0000IICHHUS.
MatepuaiabHoe o0ecrnedyeHne: TepMocTaT, dyamky [leTpu, BaTHbIE TaMIOHBI MU caleTky,

ITUATIETKA. MSCO-TIENITOHHBIN arap, "30TOHUYECKUI pacTBOP XJIOPH/1a HATPHSL.

3aganme:



1.M3y4nTh KpaTKkue TEOPETHUECKUE CBECHUS

2.V3y4nTh TEXHHUKY OTNPEICICHHS O0IIEro YMcia MUKPOOOB

3. I3yunTh TEXHUKY BBISBICHUS KOATyIa30I0J0KUTEIBHBIX CTAPHIOKOKKOB
4. VI3yuuTh TEXHUKY BBISBICHUS HATMYUS OAKTEPHH KUIICYHOU TPYIIIIBI

3. Otuer o npojienaHHoMi pabore

KpaTRne TCOPETUYCCKHUE CBCACHUA

bakrepuanbHOE 3arpsi3HEHHE ONPEACISAIOT IMyTeM H3y4YeHUsI MUKPOMIOPHI CMBIBOB, CICIaHHBIX
C PYK U IOBEPXHOCTEH HCCIIEIyeMbIX OOBEKTOB.

CMBIBBI C O0OOpYJIOBaHUS W WHBEHTApsl MPOM3BOJIAT IEpel HavajioM paboThl JIMOO Mocie
CaHUTAPHOW 00PAOOTKH B CAHUTAPHBIC THU.

CMBIBBI C PYK CJE€IyeT IPOU3BOIUTH MEPe]] Ha4aJloM PabOoThI, TOCIE MOJIb30BAHMS TYaJeTOM.
B3situe CMBIBOB C pyK IEpCOHana, CHEIOJSKbl, UHBEHTaps W OOOPYAOBAaHUS MPOU3BOIAT C
MOMOIIIBIO CTEPUIIBHBIX BATHBIX TAMIIOHOB Ha CTCKJISIHHBIX (JIy4Ille METAJUTMYECKHX ) MAT04YKax WIIH
MapJIeBbIX CAI(PETOUCK pa3MepOM 5 X 5 cM, 3aBEpHYTHIX B OyMa)KHBIC MTAKETHI.

HenocpencTBeHHO miepe B3sATHEM CMbIBa YBIQXKHSIOT TaMIIOH WIH CalI(ETKy CTEPUIBHOM
0,1%-Ho¥ menToHHOW BOJIOHM MM (PU3HOJIOTHYESCKHM PACTBOPOM, MPEIABAPUTEIBHO PA3IUTHIM 110 2
MJI B CTepuiibHBIC TIpoOupku. CandeTKu mpu 3TOM 3aXBaThIBAIOT MPOKAICHHBIM muHIIETOM. [Tocme
B3SITHS CMbIBA TAMIIOH WJIM Cal(eTKy MOMEMIAIT B Ty XK€ MPOOHMPKY, M3 KOTOPOH IPOBOIUIN
yBiaxHeHue. [Ipu KOHTpOJE JKUPHBIX IMOBEPXHOCTEH TIOJB3YIOTCS CYXHMH TaMIIOHAMHU WA
candeTKamH.

CMBIBBI C KPYITHOTO 00OpYJIOBAaHMSA M MHBEHTaps 6epyT ¢ MoBepXHOCTH B 100 cM~ B pasHBIX

MecTax HcciaenyeMoro mnpeaMera. /[l  orpaHuyYeHHMs IOBEPXHOCTH HCHOJIB3YIOT —HIa0JIOH
(Tpadaper) miomansko 25 cM”.

[Ipu B34THH CMBIBOB C pyK IPOTUPAIOT TAMIIOHOM ITOBEPXHOCTU 0OEUX PYK, IPOBOJS HE MEHEE
5 pa3 mo OHOM JIAJOHU U MAJbLaM, 3aT€M NPOTUPAKOT YYAaCTKU MEXKIY MalblaMH, HOTTH U IIOA
HOTTSIMHU.

IIpy B3ATHM CMBIBOB C CAHMTAPHOH OJEKIBI MPOTHPAIOT 4 IUIOMIAAKH 110 25 €M™ HHKHIOK

4acTh KaKJOr0 pyKaBa U JIB€ IUIOIIA/IKU C BEPXHEH U NTEPEAHEN YaCTH CIIEIIOBKHU.

CMBIBBI HCCIEYIOT Ha OOHapy)XeHHue OakTepuil IpyMIbl KUIIEYHOM MaJOYKU U OIpeesieHue
HaJIM4us KOaryJia30IoJI0KUTEIbHBIX CTAQHIOKOKKOB.

ITopsinok BbINOJIHEHHS PadOTHI:

MarepuanoM s IoceBa IPU  HCCICJOBAaHUU CMBIBOB SBJISIETCS. CMBIBHAs JKHJKOCTb,
UCHoJb3yeMas JUIsl YBJIaXXHEHUs TAMIIOHA WM MapJieBOi canderku.

1. Onpenesienue 001mero Yucjia MUKpoooB.

K 2 M1 M30TOHHMYECKOrO pacTBOpa XJIOPHJA HATpHs, HCIOJIb3YEMOIO MJIs YBIA)KHEHHS
TaMIIOHa, MPUOABUTH ellie 8§ MJI.

TamnoH TmaTenbHO OTMBITH BeTpsixuBas. IlomyueHHoe ncxonHoe passeaecHue 1:10 BHecTH B
gamky Iletpy mo 1 M, 3aMUTh pacIUIaBIEHHBIM M OCTYXEHHbIM 110 45 °C MACO-IIENTOHHBIM
arapom.

Yamku [leTpu moMecTuTs B TE€pMOCTAT, TA€ NoaaepxkuBaerca remneparypa 37 °C, Ha 48 4.

IIo ucTedyeHnu 5TOro BpEMEHU MOACUYUTATH KOJIUYECTBO BBIPOCIINX KOJIOHUH.

2. BeIsiBJICHHE KOAT'YJ/1230110JI05KMTEJIbHBIX CTA(PHIOKOKKOB.

Jlist 5TOro NMpou3BOJAT ITOCEB HEMOCPEICTBEHHO TaMIIOHOM Ha YAllIKU C MOJIOYHO-COJIEBBIM
arapoM. Eciii cMBIBBI J1e51at0T MapieBbIMU calipeTkamu, TO MOCEB Ha TUIOTHBIE MUTATENbHbIE CPEJIbI
yao0Hee OCYyIIeCTBISATh HAHECEHHMEM Ha MOBEPXHOCTh cpenbl B KonuuecTBe 0,1 M CMBIBHOM
KHUJKOCTH, KOTOPYIO 3aT€M TIIATENBHO PACTUPAIOT LINATENIEM 110 BCEH TOBEPXHOCTH arapa.

B kauecTBe cpe/pl HAKOIJICHUS Ui CTA(UIOKOKKOB MPUMEHSIOT MUTATEIbHBIN OyIbOH C 6,5
% xyopuia HaTpUs, Pa3iIUTbIA MO 5 MJ B MPOOHPKH, KyJa MOMELIAIOT OCTAaBIIYIOCS CMBIBHYIO
KUJKOCTb.



3. BoisiB/IeHUe HAJIMYHUS 0aAKTepUH KUIIEYHOH rpynibl.

J1s1 3TOrO 1OCEB MPOU3BECTU B CPEly HAKOIJIEHHUS, Ul YEro TaMIIOH, KOTOPBIM ITPOU3BOANIN
paHee 1MoceB Ha MOJIOYHO-COJIEBOM arap (WM mMapieByro canderky), morpy3uts B cpeny Kecciepa,
pasIUTyIo B MpoOupku mo 5-10 mut.

JlanpHeWImuii X0J] McCieoBaHUs Ha OOHApy)KeHHE CTapHIOKOKKOB M OAaKTEPHl TpPYIIIBI
KHIIEYHBIX NAJI04Y€K TPOU3BOJAT, KaK yYKa3aHo B II. 1.

baktepun rpynibl KAIIEYHOW MATOYKH M KOAryaa30IMoJIOKUTENbHBIX CTa()UIOKOKKOB JOJKHBI
OTCYTCTBOBATh B CMbIBaX C KOHTPOJIMPYEMBIX OOBEKTOB.

4. HanucaTth oTYeT 0 NpOJeJIaHHOM padoTe.

dopma npeacTaBieHns pe3yJabTara:
Odopmiiennbie TeTpaaun

Tema 1.2.®u3unoJ10rusi MUKpoO0OB

JlaGoparopHasi padora Ne2
N3yuenue Hpu3noI0ru MUKpOOOB Ha TIPUMEpE MPOIIECCOB MPOUCXOASIINX B IPOKIKEBOM TECTE.

Ilesb padoThl: CUCTEMAaTU3UPOBATh U 3aKPENUTh 3HAHUA O (PU3NOJIOTUH MUKPOOOB
Boinosinus padory, Bel Oyaere ymers: aHaIU3UPOBATh, JIE€1aTh BHIBOJIBI U 0000IIEHNS

MarepuanbHoe obecnieuenue: 1poxoku 7 rp. (1 cr..), Boga 300 mut., caxap — 2 cT. 1., MyKa 4
CT.JI., TEPMOMETD.

3aganue:
1.3anonHuTe CUCTEMATU3UPYIONLYIO Tabnuiy 1 (B Ta0nuile MPUBEACH MIPUMED 3aMOIHEHUS).

Tab6muna 1

Baxneiimue xapakrepuctuku | Buabl MUKpoOOB 1o nutanuio, | XapakTepUCTHKa BHJA

buznonoruu JBIXaHUIO U TEMIIEpAType MHKPOOOB
MUKpPOOPTaHNU3MOB pa3BUTHS
[Iuranue reTepoTpodsl MUTAIOTCS] OPraHUYECKUMU

BEIIECTBAMM JKMBOM IPUPOJIBI

NBIXaHUEe

Temmneparypa pa3BuTus

2.3amecure IpoxKEBOE TECTO.

3.0T1BeThTE Ha BOIIPOCHI:

3.1 Bo Bcex M BapuaHTax cCMeCh JOJDKHA HA4aTh MOJXHUMATHCS, IIy3BIPUTHCS, T.€. TPOKKHU
JIOJDKHBI HAuaTh «aKTUBHUYATH?

3.2 O0OBsCHUTE 3aBUCUMOCTD AESITENLHOCTU JPOXIKEH OT TeMIepaTypsl?

Xon paborsr:




B mucky HaneiiTe Bojibl, 100aBbTE MyKY, CaXxapHbIH IIECOK, IPOACKU. XOPOIIO MepeMelainTe u
noctaBbTe Ha 20 MUHYT, COOJIO/Iast CISAYIONINE YCIOBHS (Ha BHIOOD):

1-i1 BapuanT : Temnepatypsl Boasl +40°C, ocTaBisieTe IpyM KOMHATHOM t°.

2-1 BapuaHT: Temreparypsl Boabl +40°C, cTaBUTE B TEIJIOE MECTO.

3-i1 BapuanT: Temneparypsl Boabl +20°C, cTaBuTe B TEIIOE MECTO

®opma npegocTaBJeHHs pe3yIbTaTa: yCTHas 3aIuTa paboThl, 3aroIHeHHAs Tabaua

Tema 1.4IlaToreHHpie MHKPOObBI W MHUKPOOHOJIOTHYECKHE TOKa3aTeJqu 0e30MacHOCTH
NHUIIEeBbIX NPOAYKTOB

IIpakTuyeckoe 3ansitue Ne 3
OmnpeneneHre OCHOBHBIX BHIOB MUKPOOHOH IOPYM MPOIYKTOB PAa3HBIX IPYII: BO30YIUTEIH,
MepbI TPOPUIAKTUKYA U OOPHOBI ¢ MUKPOOHOI MOpYel ChIPbS U TOTOBOM MPOAYKIHH

He.ﬂb: HU3YyYUTb OCHOBHBLIC IMPHU3HAKH MI/IKpO6I/IOJ'IOl"I/I‘ICCKOI71 IIOp4YHU MOJIOYHBIX M MSCHBIX
IIPOAYKTOB.

Boinoinus padorty, Bel Oynere:
ymemy:
-IIPOU3BOIUTH YUE€Thl MUKPODIOPHI

MatepuanbHoe odecrnedeHue: MPoOBI Msica M MOJIOKa, muneTku, p-p H202, Hoxku, KOIOBHI,
CTakaHbl, (GMIBTpOBaNbHAS Oymara, 1a00paTOpPHBIE TETPAIH.

3ananne:

1.13yunth TeOpeTUYECKHE CBEICHUS

2.0nenka nop4u Mojioka. M3yunre ocCHOBHBIE MPU3HAKK MUKPOOMOJIOTHYECKOM MOPYH MOJIOKA.
Vcxons u3 JaHHBIX HUXKeE, OLIEHUTE 00pa3el] MOJIoKa U 3alHUIINTe JaHHbIe B TaOIHIly
3.ITpou3BecTH OIEHKY OPraHOJENTUIECKHUX MTOKa3aTeneil Msaca. Mcnonb3ys Tabnuily 2 (HuxKe)
3anosHuTe Tadauiy 3.

Onpenenenre KkayecTBa Msica Mo 3amnaxy, JIOTHOCTH U BHEITHEMY BUAY.

Kparkue TeopeTtudeckne cBeieHUs:

I. Bo3Oyautenu mopuu MOJIOYHBIX TPOAYKTOB.

Muxkpodiiopa MoJioKa.

MukpoObl TomnasaloT B MOJOKO YK€ B MOMEHT BbllauBaHus. [IpoucxoxkaeHue MHUKPOMIOPHI
MOJIOKa OYeHb pa3zHooOpa3Ho. HekoTopbie MUKpOOBI OOMTAIOT B KaHajaX COCKOB BBIMEHH W
MMOATOMY BCErJa HaxOASTCs B BBIIOEHHOM MoJIoKe. Kpome TOro, B MOJIOKO MOMNaAaeT MHOKECTBO
MUKPOOOB C TOBEPXHOCTH BBIMEHM, IIEPCTH KHUBOTHBIX, C PYK JIOWJIBIIMKOB, C YHAaBOXKCHHOU
MOJICTUJIKU, HHBEHTAPS U T. 1., MUKPOOBI MOTYT 3aHOCUTHCS B MOJIOKO MYXaMHU.

B Mosioke W MOJOYHBIX TIPOIYKTaX COAEPKUTCSA Kak crenuduueckas, Tak U HecmenupuyecKas
Mukpoduiopa. K mepBoil OTHOCAT MOJIOYHOKHCIBIE OaKTepuu, CpeAr KOTOPBIX pa3indaroT
MOJIOYHOKHUCITBIE CTPENTOKOKKM M MOJIOYHOKHCIIBIE MAJIOYKH (HECKOJBKO BUIOB) . OnTUMaIbHas
TeMIlepaTypa pa3BUTHs MOJIOYHOKHUCIBIX CTPeNTOKOKKOB 30°C, MunumaibHas - 10°, MmakcumaliibHast
- 40°C.

[Ipu HapylIeHUM CAHUTAPHBIX U TEXHOJOTMYECKUX TMPABUI MPHU TPOU3BOJACTBE M IepepadoTKe
MOJIOKa B MOJIOYHBIX MPOJYKTaxX BCTpedaeTcs Hecnenupuyeckas MHKpoQuiopa: THHIOCTHBIC
OaKkTepuu, MacITHOKUCIbIE OaKTepuH, OaKTEpUH TPYIIBI KUIIIEUHOH MalOYKH, IIJIECHEBBIE TPUOBI, a
Takxe 00JIe3HETBOPHBIE MUKPOOPTraHU3MbI (BO30yauTeNH TyOepKyes3a, Opylenses3a, TM3eHTepUH U
ap.). B Momoko u MOJOYHBIE MPOAYKTHI ATH MHKPOOPTaHU3MBI MOTYT MOMaaTh OT OOJBHBIX
’KHBOTHBIX, a TaK)Ke OOJIbHBIX JII0IEH UiIn OaluIIOHOCUTENEH.



1.2 Ilnecenb. MosouHasl IJIECEHb PAa3BUBAECTCS HA KUCIOMOJIOYHBIX MPOAYKTAaX B BHJIE HEXKHOU
OeIoi OapxaTHUCTOM TUIECEHH.

Jleeynass TmiieceHb MOSABISETCA HA KHUCIOMOJOYHBIX MPOAYKTaX, XPAaHIIUXCS B YCIOBHSIX
MOBBIIICHHOW, BJIAXXHOCTH; TPO3ICBUAHAs - Ha TOBEPXHOCTH Macja, oOpa3ys 4YepHbIE MATHA;
IIOKOJIAJHO-KOPUYHEBAs TUIECEHh 00pa3yeT KPeMOBO-KOPHUYHEBBIH KOMOK, BBI3BIBAIOIIMN MOPYY
CTYILIEHHOTO MOJIOKA C CaXapoM.

MeToabl MPOTUBOMUKPOOHON 00pabOTKH:

1.3 IMacrepuzarnus - TeruioBass oOpaboTKa MOJOKa MPHU TEMIIepaTypax HIKE TOYKU €ro KUIEHHS,
MPOBOJIMMAs B LENAX 00E3BPEKEHHUS MOJIOKA B MUKPOOMOJIOIMYECKOM OTHOIICHHH, WHAKTHBAIIUU
(dbepMeHTOB, MpuUIaHHUs MOJIOKY ONpPEIEICHHOrO BKyca M 3amaxa. B macTepu3oBaHHOM MOJIOKE,
KpaTKOBPEMEHHO HarperoM a0 63-90 °C, mocneaoBaTelnbHOCTh CMEHBI MHUKPOQIOPH pPEe3Ko
MeHsiercsi. [louTn Bce MOJIOUHO-KHUCHBIE OakTepuu MOTUOalOT, M TOJHOCTHIO pa3pyLIAlOTCs
OaKTepHIMIHBIE BEUIECTBA MOJIOKAa. B TO ke BpeMs COXpaHSIOTCS TEPMOCTONKHE U CIIOPOBBIC
¢dbopMbl MUKpoOpranu3moB. [losToMy uepe3 HEKOTOpoe BpeMsi B TAKOM MOJIOKE MOXKET HayaThCs
OypHOE€  pa3MHOXKEHHE  COXpaHUBLICWCS  pa3HooOpaszHoi  MuKpoduiopel.  OtcyrcTBHE
OaKTepULIUIHBIX BEUIECTB, MAIOUHUCICHHOCTh UIU MOJIHOE OTCYTCTBHE MOJIOUHO-KUCIBIX OaKTepuit
JeTAl0T MOJIOKO «0e33alUTHBIMY. B 3THX yCIOBHSAX CKHCAaHUE, MOJIOKA MOKET HE MPOU30UTH, HO
Ja’ke He3HAUUTENIbHOE 00CeMEHEHNE THUIOCTHBIMH HIIM 0OJIE3HETBOPHBIMHU OAKTEPUSAMHU MPUBOIUT
€ro K 1mop4e, JAeJaeT OMacHbIM JJIsl YIOTpeOIeHUs.

1.4Crepunu3zanus -terioBas obpaborka mojoka npu temmeparype Beimie 100 °C. Ilpu stom
MOJTHOCTBIO ~ YHHUYTOXKAIOTCSI BCE BHUJABI  BETETAaTUBHBIX ~MUKPOOPTaHM3MOB, HX  CIIOp,
WHAKTUBHUPYIOTCS (PEPMEHTHI.

[Ipu xpaneHnn Msca ¢ MPU3HAKAMHU OCIHM3HEHHUS MPOMCXOIUT NANbHEHIIas ero mopya - THUEHHE.
Ero BBI3BIBAIOT pa3iuuHble a’poOHBIE M (PaKyIbTAaTHBHO-aHA’POOHBIE HECIOpOooOpa3yoIne
0aKTepuu, a TAKKE CIOPOOOPa3yIoIIUe adpOOHBIC U aHA3POOHBIC OAKTEPHH.

IIpu Temnepatrype xpaneHus okoino O ©°C rHueHHE B OCHOBHOM OOYCJIOBIMBAETCS
KU3HEICATCILHOCTRIO TICHXPOHIBHBIX OaKTepWid, dYalmie Bcero pona IceBaoMoHac. I[lpwm
MOBBIIICHHBIX TEMIIEPaTypax XpaHEHHs THUEHUE MsCa BBI3BIBAIOT MeE30(WIbHBIE THUJIOCTHBIC
MHUKPOOPTaHU3MBI: HECIopooOpa3yomme O0akTepun - majodka OoObIKHOBEeHHOro mpotest (Proteus
vulgaris) u uynecHas mnamouka (Serratia marcescens), ceHHas manouka (Bac. subtilis),
kapTodenbHas namouka (Bac. mesentericus), rpuboBuaHas nanouka (Bac. mycoides) u apyrue
a’poOHbIe OalUIUIBI; aHAdPOOHBIE KIOCTpUAMU - manodka crnopo-reHec (Cl. sporogenes), majgouyka
nyrpudukyc (Cl. putrificus) u nanouka nepdpunrenc (Cl. perfringens).

['HueHne MOXeT MPOMCXOJIUTh KaK B a’dpOOHBIX, TaK M B aHa’pOOHBIX ycloBHsX. B mpormecce
THUEHUS TI0JI BIUSHUEM MPOTEOJIMTHIECKUX (DEPMEHTOB THWJIOCTHBIX OaKTepHil OCYIIECTBIISIETCS
MOCTENIeHHbIM pacnaja OeaKkoB MsAca ¢ 00pa30oBaHUMEM HEOPraHWYECKHUX KOHEUHBIX MPOJYKTOB -
aMMHakKa, CepoBOJIOPOJIa, TMOKCHU A YTiiepoaa, BoAbl U TunodocdaTtoB (mpu adpoOHOM Tpoiiecce) -
WIH, KPOME TOTO, C HAaKOIUIEHUEM OOJIBIIION0 KOJMUYECTBA OPTaHUYECKUX BEIIECTB, 00Pa3yIOIINXCS
B pe3yJbTaTe HEMOJHOTO OKHCJICHHS MPOAYKTOB JI€3aMUHHPOBAHUS aMHUHOKHCIOT - HHJIOJIA,
CKaToJNa, MAcisHOM M JPYrUX OpPraHMYeCKHX KHUCIIOT, CIHMPTOB, aMHUHOB (IIpU aHA’pOOHOM
nporecce). MHOrue U3 MPOAYKTOB pacrmajga OenkoB (WMHAON, CKaToJ, CEPOBOJOPOJ], aMMHAK,
MacJIsTHast KUCIIOTa) PUIAIOT MSCY HEMPHUSTHBIN, THUJIOCTHBIN 3ariax.

I'Huenue, BbI3bIBaEMOE a3pOOHBIMU U (DaKyIbTaTUBHO-aHA3POOHBIMHU OaKTEPHUSIMH, MOMABIIMMHU Ha
MSICO TPU 3K30T€HHOM OOCEMEHEHHMHU Tocie y0os, pa3[ ekl M XpaHEHHsl Msca, HAUWHAETCs C
MOBEPXHOCTH MSICHBIX TyII. BHadane Ha Hel BBIPACTAIOT MHKPOCKOITNYECKAE MHUKPOOHBIE KOJIOHHH.
BuaumbIx opraHojenTH4ecKuX HW3MEHEHHMH MsAca B 3TO BpeMs HE OTMeuaeTcs. 3aTeM KOJIOHHUU
paspacTaroTcs, MX KOJMYECTBO yBelUunBaeTcs. [IOBEpXHOCTH Msica MPHOOPETAET CEepyr WIH
CepoBaTO-3€JICHYI0 OKpacKy, pasmsryaercs. [loHmkaeTcs yOpyrocTb MBIIIEYHON —TKaHH,
M3MEHsIeTCs 3amax Msica. B nampHe#meM THHIOCTHBIE OaKTepWH MPOHUKAIOT B TOJILY Msca U
BBI3BIBAIOT PACIaj MBIIICYHON TKaHU. Peakiys msica MOCTENEHHO MEPEeXOAUT M3 CcIabOKHCION B
MIETIOYHYIO BCIICACTBHE 00pa30BaHMs aMMHUaKa U JPYTUX COCTMHEHUH.



AHa’poOHOE THUEHHME Msca HAYMHAETCS B TJIyOMHE MBbIIIEYHONH TKaHU. OHO BBI3BIBACTCSA
aHa’POOHBIMH U (HaKyTbTaTUBHO-aHadPOOHBIMU OAKTEPHSIMU, YaIlle BCETO MPOHUKAOIIUMHU B MSICO
U3 KUIIEYHOTO TpakTa SHAOTEHHBIM myTeM. [Ipu aHa’poOHOM THHUEHHH HAOJIIOMAIOTCS TaKHUE Ke
W3MEHEHHUS 1IBeTa, KOHCUCTCHIIMM M JPYrMX OPraHOJIENTHYECKHX IOKazaTeneil Mmsca, Kak IMpHu
a’po0HOM MpoIecce THIIIOCTHOTO pacrajia, KOTOPhIe COMPOBOXKIAIOTCS ele 0oiee HEMPUATHBIM,
3JI0BOHHBIM 3allaXxoM, TaK KakK MpU ATOM 00pa3yercs 3HAUYUTEIbHO OOJbllIee KOJIMYECTBO JYPHO
MaxXHYIIMX BEIIECTB. B OOBIYHBIX YCIOBUSX NpPU THUCHMM MsICa Yalle BCEr0 OJHOBPEMEHHO
MIPOUCXOJIAT KaK aHAdPOOHBIE, TaK U adPOOHbBIE MPOIIECCHI.

Msico ¢ mpu3HAaKaMd THUCHHUS HENPUTOAHO ISl NMHUIICBBIX IENeH M MOMISKUT TEXHHYECKON
YTUJIN3ALNH, TaK KaK COAEPKUT MHOTO SIJIOBUTHIX BEIIECTB.

2.2.1 I'nunocmuvie b6axkmepuy TIMPOKO MPEACTaBIEHBI B ipupoae. OHu 00HApyKUBAIOTCS B MOYBE,
BOJI€, BO3/lyX€, B MUILEBbIX MPOAYKTAX, B KUIICYHUKE JIIOJCH U KUBOTHBIX. [ HUIIOCTHBIE OaKTepUn
BBI3BIBAIOT pAacCajg OCJKOB C BBIACICHUEM SJIOBHTHIX M JAypHONaxHymux BemecTB. Cpenu
THWJIOCTHBIX OakTepuil HMMEIOTCsl a’poOHbIE M aHadpOOHBbIE NANTOYKH, OOpasylollue U He
oOpasytomue crnop. MHOTHE U3 HUX SIBISIOTCS Me30(uiIaMH, HO UMEIOTCS TICUXPOQUIIBL, a TaKxKe
XOJIOJIOYCTOWYUBBIE U TEPMOCTOMKHUE BUJIbI. BONBITMHCTBO THUJIOCTHBIX OAaKTEPHl YyBCTBUTEIbHBI
K KUCJIIOTHOCTH cpenbl. Hanbonee pacmpocTpaHeHHBIMH W aKTUBHBIMH W3 THWJIOCTHBIX OakTepuit
SIBJIAIOTCS a9pOOHBIE CIIOPOBBIE MAIOUKH: CEHHas, KapTodenbHas, rpuOoBUIHAS, LIEPEYC.

2.2.2 Cennas _nanouxa(Bacillus subtilis) — rpaMmonoxuTenbHble KOPOTKHE TMaJOYKH €
3aKpYTJIEHHBIMA KOHIIAMH W IIEHTPAJIbHO PACHOJOKEHHOW cropoil. Pa3BuBaroTCs B HIMPOKOM
nuanasone temmeparyp ot 5 1o 45°C, 06y1a1at0T BEICOKOM MPOTEOJIUTUUECKON U TITUKOIUTHIECKON
aKTUBHOCTBIO.

2.2.3 I'pubosuodnas nanouxa(Bacillus mycoides) — rpammonoxutenbHas HOJBHKHAS Iaj0dvKa,
oOpa3yromas crop u karncyn. Ha MITA ¢dbopmupyer BETBUCTBIE KOJOHHMH, MOXOXKHUE HAa MHIIETUN
rpuboB. Pa3BuBaercs npu temneparypax ot 10 o 45°C.

2.2.4 [lanouxa yepeyc(Bacillus cereus) — kpymHas rpaMIIONIOKHUTEIbHAS IOJBMKHAS TaJ0vKa,
criopoo0Opasyromiasi, HEKOTOpble MMTaMMbl (OPMHUPYIOT Karcyly. OTH OakTepuH pacTyT MpU
temrniepatype ot 10 mo 48°C, MOryT pa3BUBaTbCS TPH HEAOCTATKE KHUCIOPOJa, YCTOWYUBHI K
BBICOKOM KOHIIEHTpAllMM TIOBAapeHHOM COJIM M caxapa, CHOCOOHBI MPOXYLUPOBAThH SJOBUTHIE
BELIEeCTBA.

2.2.5 K aspobHbiM _6eccnopogbim _nanoukam OTHOCSTCs Oaktepun pona Pseudomonas: Ps.
prodigiosum, Ps. fluorescens, Ps. aeruginosa. Bce oHU SBASIOTCS  MOABUKHBIMHU
rpaMOTPULIATENIFHBIMU AJIOYKaMHU, HE 00pa3yloIUMH CHOp M Karcyl, CTPOTUMH a’3podaMu.
OntumanbHas Temrieparypa pocra 15 - 20°C, Ho MHOTHE BHJIBI Pa3BHBAIOTCS TIPU TEMITEpAType —2 -
+5°C. TlceBmoMOHACHl XapaKTEPHU3YIOTCS BBICOKOMW MPOTECOUTHUYECKOM U JUMOJIUTUYECKON
aKTUBHOCTBIO, CITIOCOOHBI COpaXUBaTh YIJIEBOJBI ¢ 00pa30BaHUEM KHUCIIOT, IPOAYLIMPOBAThH CIIU3b.
Pa3BuTre u Omoxmumuyeckas: akTUBHOCTh 3THUX OakTepuil 3aropmaxkuatorca npu pH Hike 5,5 u
npu 5 — 6%-HOH KOHIEHTpaluuu MoBapeHHOH coiu. IlceBIoMOHACHl SBISAIOTCS aHTarOHUCTAMHU
MHOTHX OaKTEepHid U TUIECEHEH, T.K. BBIPa0aThIBAIOT aHTHOMOTHYECKHE BemlecTBa. HekoTopbie BUIBI
3THX OaKkTepuil ClIOCOOHBI BBI3bIBATh 3a00JI€BaHUS KUBOTHBIX U PACTCHUH.

2.2.6 ghaxyremamueno ana’spoOHbIM THUJIOCTHBIM OaKTepHsiM OTHOCSITCS Majoyku poja Proteus.
IIpoteii mpencraBnsger coOoii monmuMop¢HbIE IpaMOTpULIATENIbHBIE MAJTOYKH, CIIOp U Karcyla He
dhopmupyroT, 006J1a7aI0T OYCHBb YPHEPTUIHOM MOABUKHOCTHIO. ITO CBOMCTBO JIGKUT B OCHOBE METO/Ia
BBIJICJIEHUS TPOTEsl U3 MULIEBBIX MPOAYKTOB. HekoTopeie BUABI MpOTEs: MPOAYLHPYIOT TOKCUYHBIE
JUISL YeioBeKa BemlecTBa. [laouku mpoTess XOpOIIO pa3BHBAIOTCS B IIMPOKOM TEMITEPATypHOM
nuana3one oT 6 10 40°C. [Iporeii BbI3bIBa€T THHEHHUE C OOPa30BaHUEM CEPOBOAOPOIA.

2.2.7 AHaspobHuimu cnopoobpasyrowumu ehurocmuvimu 6akmepuamusisnsiores Cl. putrificum, Cl.
sporogenes. Ilamouka myTpuuKyM — 3TO TPAMIIOJOKHUTENbHAS JJIWHHAS TTOJBIIKHAS ITAJIOYKa,
MHOT/Ia paclioyiaraeTcsi B IIEMOYKax, o0pa3zyeT JIOBOJBHO TEPMOYCTOHUYMBBHIE CIIOpbI Ha KOHIIE
KIETKH. OTH TAaJOYKH SBISIFOTCS OOJNUTaTHBIMH aHadpoOaMH C ONTHMAIBHON TeMIepaTypoin
pasButus 37 - 43°C, BBI3BIBAIOT HHEPTUYHBIN pacmaja OenkoB ¢ OOMJIBHBIM razoodpa3zoBaHue (

NH: ,H!S).




2.2.8 Cl. sporogenes - kpymHas, TIIOJBMKHAs TPaMIIOJIOKUTENbHAS —Malodka, o0pasyer
TEPMOCTOMKHUE CIIOPHI, PACIONOKEHHBIE ONMKe K KOHIYy KJIETKH, B Ma3Kax Hepeako (opmupyer
[EMOYKH. XapaKTEPHON OCOOCHHOCTBIO ITHX OAaKTepUil SBISETCS OBICTPOE CIIOPOOOpa3OBaHUE B
TE€YeHHE MEepPBBIX CYTOK pocrta. CroporeHHasl najgoyka cOpakuBaeT YIJIEBOJbI C 0Opa3oBaHHEM
KHCJIOT M ra3a, 001aaeT BEICOKOW MPOTEONIUTHIECKON U JINTIOTUTUYECKON aKTUBHOCTBIO.

2.2.9. Muxkpokokku. CeMelcTBO MHUKPOKOKKOB BKJIIOYaeT pojasl Micrococcus, Staphylococcus,
Sarcina, mmpoko pacmnpocTpaHeHHbIE B mpupoje. Kietku umeroT ¢opmy miapa, HEMOIBHUKHBIC.
SBnstoTcs aspobamu U pakynpTaTUBHBIMU aHaspoOamu. Hapsiny ¢ canpo@uTHBIMU CYIIECTBYIOT U
MATOTEHHBIC BUJBI, BBI3BIBAIOIINE 3a00JIEBaHUS Yy JIOJEH W JKUBOTHBIX, a TaKKE IHUIICBHIE
OTpaBJICHHUS.

Pox MHKPOKOKKOB OTHOCHUTCS K cTporuMm a’pobam. Ha MIIA o0pasyror HeOONbIHe KpyTibie
KOJIOHHH O€JIOT0, )KEJITOTO U PO30BOT0 I1BeTOB. OnTuMaibHas TeMieparypa pazputus 20 - 25°C, Ho
MoryT pactu u pu 5 - 8C.

2.3 Kucnoe 6poxxenue.MlHora Msco moiBepraercs KIUCiIoMy Op0osKeHHI0, KOTOPOE COMTPOBOXK/IAETCs
MOSIBJICHUEM HENPUSTHOIO, KHUCJIOrO 3araxa WM 3€JIEHOBAaTO-CEpOM OKpAacKM Ha paspe3e U
pa3MAr4eHreM MBIIIEYHON TKaHU. Bo3OyauTensiMu 3TOro BuAa MOPYU SBISIFOTCS MCUXPO(UIbHBIC
JAKTOOAIMIUIBI, MHUKPOOAKTEPHH U JPOXOKH, KOTOPHIE CHOCOOHBI pPAa3BUBATHCA B TIyOHHE
MBIIIEYHONH TKAHU, TJI€ CO3JAeTCAd HU3Kas KOHIIEHTpAIMs KHCIOpoAa. OTH MHKPOOPTaHU3MBIL,
pa3MHOXasAChb B TPOAYKTE, (EPMEHTHPYIOT VYIJIEBOABI MBIIICYHOW TKAHH C BBIICICHUEM
OpPraHUYECKUX KUCIOT.

K mpoueccy kucinoro OpoxKeHHs MOXKET MPUCOECTUHUTHCS MPOLECC THUEHHS, MOITOMY MsICO C
HA3BaHHBIMU MpPH3HAKAMU MOXKHO HCIIOJIb30BaTh Ha OCHOBAaHUHM pPE3YyJbTAaTOB JAOOPATOPHOIO
HCCIIEIOBaHUSI.

Xoxa padoTbl:

3aganue 1. Ouenka nopuyu Mosoka. M3yuute OCHOBHBIE MPU3HAKU MUKPOOHOJIOIMUYECKOW MOPYHU
MoJioKa. Mcxonst U3 TaHHBIX HUKE, OLIEHUTE 00pa3el] MOJIOKA U 3allMIINTE JaHHbIE B TAOIHILY.

a) [Topoku KOHCHCTEHIMU:

[IpexneBpeMeHHOE CBepThIBaHWE 0€3 TIOBBIMICHHUS KHUCIOTHOCTH OOYCIIOBJICHO pa3BUTHEM
Me30(HIBHBIX THUJIOCTHBIX OakTepuil Buaa Bacillussubtilis, Tepmodunbabix 6anmnn B.circulans u
B.coagulans. Ilopox MOXeT BO3HUKHYTb TaKXe€ 3a CYET TEPMOCTOMKHX (EPMEHTOB
NCUXPO(QUIBbHBIX OaKTepUil M MHKPOKOKKOB, HAKaIUIMBAIOIIMXCS B CBIPOM MOJIOKE B Mpoliecce
JUTUTENTFHOTO XPaHEeHUs TIPY HU3KUX TeMITepaTypax.

KucnotHoe cBepThIBaHHME MOJIOKA BO3HUKACT MPH HETEPMETHUYHOM YKYHNOPUBAHHMHM, a TaKKe MpU
HapylIeHUH pPEKUMOB TemjaoBoH o00paboTku Mosoka. Ilopok o00ycioBieH pa3BUTHEM
TEPMOYCTOMYMBBIX M APYIMX MOJIOYHOKHUCIBIX OakTepuil mpH XpaHEHHUHM HPOAYKTa B OOBIYHBIX
YCIIOBHSX.

Tsryuee Mo0K0. DTOT MOPOK MOXKET BO3HUKATh 0€3 MOBBIMIEHHS U C TOBBIIIEHHUEM KHUCIOTHOCTH.
B mepBom cmywae Bo3OymuTeneM — IMOpOKa  SBISIETCS  TalloYKa  TATYYEro  MOJIOKa
Bacteriumlactisviscosum, a BO BTOPOM - MOJIOYHOKHCIIbIE OakTepuu, oOpasyrolue CiIu3b Ipu
CKBalIMBaHWU. [IpudnHaMy TOpOKa SBISIOTCS HETEpMETHYHAsI YKYIOpPKa M HapyIICHHE PEKUMOB
TEMJIOBON 00pabOTKU MOJIOKA.

0) [Topoku Bkyca:

I'opbkuii BKYC BO3HMKAET MPU Pa3BUTHM B MOJIOKE THHUJIOCTHBIX OakTepuil, KOTOpbIE pa3iararoT
Oenku ¢ 00pa3oBaHWEM IENTOHOB. [ OpPbKUI BKYC, BO3HUKAIONIMN 0€3 M3MEHEHUs KOHCHUCTEHIINU
MoJioka, oOycnoBieH pa3ButueM Bacillus stearo thermophilus u apyrux TepmoduiIbHBIX GaruI.
Bo3HukHOBEHHE TOPHKOTO BKyca MpU M3MEHEHWH KOHCHCTEHIIMM CBsI3aHO ¢ pazButheM Bacillus
subtilis, B.circulans u B.coagulans.

[Tporopkielii BKYC MOSIBIISIETCS B PE3Y/IbTAaTe Pa3BUTHS aHA’POOHBIX COPOOOpa3yronux OakTepuid
pona Cloctridium (macnsHOKHCHBIX) OaxTepuil. IIporopkiblii BKyc HaOIrO#aeTcst Takxke Npu
pPa3BUTHU B MOJIOKE (PIIryopecuupyronmx OakTepHii, KOTOPhIE OKHUCISIOT XKHAPHI C 00pa30BaHUEM
aJIbJIETU/I0B M KETOHOB.



[TocTopoHHUI BKYC M 3amax BOSHHUKAET NMPH OOMIBHOM 3arpsi3HEHUH MOJIOKa OaKTepUsIMHU TPYIIIBI
KHUIICYHON MAJIOYKU M (PIIyOpEeCIUPYIONTUMHU OAKTEPUSAMHU, KOTOPBIE pa3iararoT OeJKH U 00pa3yroT
JIeTy4re MPOIYKTHI C PA3HOOOPA3HBIMH 3allaXaMHu.

[Topoku 1BeTa cBsi3aHbl C pa3BUTHEM B MOJIOKE McUXpoduibHbBIX OakTepuii poxa Pseudomonas.
KpaCHBIfI IBCT BO3HUKACT IIPU Pa3BUTUH B MOJIOKC I-IYI[E':CHOI\/JI MMaJIOYKH, KOTOpas BbIACIIACT IUTMCHT
KpacHOTO 1IBE€Ta, & CHHUMN I[BET - MIPH PA3BUTUU CUHETHOMHON MaJIOYKH.

I') [lopok cMmemaHHOro XapakTepa.

Bbponsmee monoko. Xapaktepusyercs CUIbHBIM Ta3000pa30BaHUEM, MOSABIECHUEM MOCTOPOHHHX
3amaxoB. DTOT TOPOK BBI3BIBAIOT B INAcCTEPU30BAHHOM MOJIOKE ra3zoo0pasyoline aHa’poOHbIe
KJIOCTPUNH, & B CBIPOM MOJIOKE - OaKTepPHH IPYIIIbl KUIIEYHON HAIOUKH U JPOXIKU.

Tabnuma 1

[Topoku koncucrenuuu  [lopoku Bkyca |[lopoku nBera |[[lopoku cMerraHHOTO XapakrTepa

3amanue 2. [Ipow3BecTH OLICHKY OPraHoOJIENITUYECKUX IOKazaTene wmsca. Mcmonb3ys
Tabnuiy 2 (H1Ke) 3anoJHuTe Tabnuiy 3.
Tabnuua 2

No [[Tokazarenu Ckuaka 0amioB

[ToBepXHOCTh HMMEET HE3HAYUTEIbHOE OCIM3HEHHE 03
OTKJIOHEHHSI OT HOPMBI 3amaxa u JPyrux OpraHoJIENTHYECKUX
IoKa3arejie

Jlerkoe u3MeHeHHE LBETa IIOBEPXHOCTHM MsCa U HKHpa.
Hanmuune HeOONBIIOrO  KONMMYECTBA TOYEUHOH  Oesoid
IUIECEHU. 3amax ¢ IIOBEPXHOCTH CJIETKAa KHCIBIA WU
3aTxJiblii. [IOBEpXHOCTH TylIM ITOKpBITA 3aBETPUBLICHCS
KOpOUKOH TeMHoro I1era. MHorna He0osbIIOe KOIMYECTBO
meceHu. [IoBepXHOCTh CBEXero paspesa BiakHas. MscHON
COK Clerka MyTHBIM. SIMKM T©pu  HaJaBIUBaHUU
BBIPABHUBAIOTCS MEMJICHHO. JKUp MMeeT cepoBaTO-MaTOBBIN
OTTEHOK, CJIETKa JUMHET K nanbuaM. KocTHeI MO3T MaTOBO-
6emoro 1nBera. CycTaBHbIE MOBEPXHOCTH CJIETKAa IMOKPBITHI
cnu3po. CMHOBHAIbHAS KUIKOCTh HEMHOTO MyTHas. bynboH
CJIeTKa MyTHBIN

[ToBepxHOCTh TyIIM TMOKpPbHITA HEOOJBIIMM KOJIUYECTBOM
CIM3U M MpWINNaeT K naapuaM. [IoBEpXHOCTH CBEXEro
pa3pe3a cierka JjuIkas Ha omynb. Ha mnpuimoxeHHOW K
paspe3y (uiIbTpOBaJIbHON Oymare OcTaeTcsi MHOI'O BIIaru.
MsicHOM COK MYTHBIA. MSICO MSITKO€ M PBIXJIOE Ha pas3pese.
ITpu HagaBIMBaHUM MAJIBLEM SIMKH BBIPABHUBAIOTCS HE Cpa3y
(bonmee MUHYTBI) W HE BCEraa TOJHOCTBIO. 3amax ¢
MOBEPXHOCTH CJIa00 THUJIOCTHBIM, a B TIIYOOKHUX CIOAX
THWJIOCTHBIM 3amax oTcyTcTByeT. Kup uMeeT cepoBaro-
MaTOBBIA OTTEHOK, IPU Pa3aBINBAaHUN MAXXETCs (TOBSIKUIA).
CBuHOM up HHOrna ObIBa€T TMOKPHIT  HEOOJBUINM
KOJIMYECTBOM IlIeceHH. Jlerkuii 3amax ocanuBanus. KocTHbI
MO3I' HEMHOT'O OTCTaeT OT KpaeB KOCTH, CEpOro LBeTa U
MST4Ye CBEKEro, Ha M3jiome He umeer Ornecka. CyxOxXKHITUSA
pa3MsirdeHbl, HMEOT  cepoBarbli  1BeT. CycTaBHBIE
MIOBEPXHOCTU MOKDBITHl CIM3bl0. CHHOBHAIBHAS >KMIKOCTh
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MyTHas. BylbOH MyTHBIM, HE apOMATHBIM, YacTO HMMEET
IIPUBKYC 3aTXJIOTO MscCa. Kammm JKHpa Ha HOBCPXHOCTU
MEJIKUE, UMEIOT MIPUBKYC CaJIbHOCTU

[ToBepXHOCTh TyLIM CHJIBHO IOACOXIIAs, BJIAXKHAs WIH XKe
IIOKpBITA IUIECEHbIO. l[BET ¢ IOBEPXHOCTH CEpPBIA WU
3€JICHOBAThIM, Ha pa3pe3e TeMHbIM. Msco Ha paspese
npsionoe. Ilpu  HajaBnMBaHMM — TambleM  SMKH — HE
BBIPAaBHUBAIOTCS. B TIy0OKHX CJOSX MYCKYJIbHOW TKaHH
KHUCIIBIA, 3aTxJIbIi WK c1abo THUIOCTHBIM 3amax. JKup
CEepbIi, C IPA3HOBATHIM OTTEHKOM; 3allax Upa MpPOrOpKJIbIIA
WM pe3KO caibHbld. KOCTHBII MO3rI HE 3aloJHAET BCEU
MOJIOCTU ~ TPyOuaTol  KOCTH, KOHCHUCTEHIUS  MsTrKas,
CHHOBHAJIbHASA JKUJIKOCTb CWJIBHO MyTHas. bylbOH I'ps3HBIN,
C XJIONIbSIMH, UMEET 3aTXJIbIH 3amax

IToBepXHOCTH TYHIM CEPOr0 WM 3€JIEHOBATOIO LIBETA, YaCTO

IIOKpbITA IUIECEHBIO WM CIM3bl0. [lOBEPXHOCTH CBEXkeEro

pa3pesa CWIIBHO JIMIIKAasi, 3€JIEHOBATOr0 WK ceporo 1sera. Ha

paspese Msco ApsA6Ioe, IMKU IpU HaJlaBIMBAHUU MAJIbIIEM HE

BBIDABHUBAIOTCA.  SIBHO  THMJIOCTHBIM  3amax, CHJIBHO

BBIPQKCHHBIN 3allax 3aKMCAHMS WM PE3KO 3aTXJIbIM 3anax B MccnenoBaHus u
IyOOKHUX CJOAX MYCKYJIbHOW TkaHM. JKup 3€J1€HOBAaToOro CKUAKy OajuloB He
I[BETa C TPSI3HBIM OTTEHKOM, MaXKyHICHCs KOHCHCTEHUMH. IPOU3BOIAT.  Msco
3amax jKMpa TPOTOPKIBIA WM pe3Ko CHIbHBIA. KOCTHBIHM OpakyroT Ha
MO3I HE 3alloJHSAeT BCEM MOJOCTH TpyOuaTOl KOCTH, OCHOBaHUU
KOHCHCTEHIIMSI MaKyIAsiCs, LBET TEMHBIM C IPA3HO-CEPHIM OPTraHOJIENTUYECKUX
OTTeHKOM. CyXO0XWiIusl BJIaXHBIE, T'PA3HO-CEPOr0 LBETA, OLECHOK

HNOKpPBITEl  ciu3bto. CHHOBHANbHAs JKUJIKOCTH B BUIE

cykpoBullpl. CycTaBHbBIE IOBEPXHOCTU CHJIBHO TTOKPBITHI

CIu3bl0. DBynbOH TpsA3HBINA, C THWIOCTHBIM 3alaxOM.

JKupoBsIx Kanenb Ha OyJlbOHE IMOYTH HET, BKYC U 3amax xupa

IIPOTOPKIIBINA

Tabnuma 3

Ckuaka  OamioB  (uccieqyeMoro

o [Tokasatenu (ucci MOT' asra
Ne [[Tokazarenu (ucciemyemoro oopasiia) obpasiia)

SANIER IR A IS I

3aganue 3. OnpeneneHne KayecTBa Msca Mo 3araxy, IOTHOCTH U BHEIIHEMY BUJTY.

3amax OmpeeNsoT Ha MOBEPXHOCTH U Ha CBEXKEM pa3pese, 0COOCHHO Yy KOCTH. PekoMeHaytoTCs
TaKXKe CICTYIOIINE TIPUEMBI:

a) HOX, HArPEThId B KHITSITKE, BTHIKAIOT B TOJIIY Msica 0 KOCTH, OBICTPO M3BJICKAIOT U TOTYAC
OTIpEe/IETISIOT 3aMax;

0) Kycouek Msica, BBIPE3aHHBINM Y KOCTH, OMyCKAarOT B KUMIATOK Ha 20-30 ¢, U3BIEKAIOT U TOTYAC
OTIpEe/IETISIOT 3aMax;



B) OILICHMBAIOT 3amax ¥ Ka4ecTBO OylIbOHA MPU IPOOHOH BapKe.

KoHcucTeHIIMIO ONpeessioT MyTeM HaJIaBIUBaHHS TalbIleM Ha IMOBEPXHOCTh CBEKETrO paspesa,
HaOmoass 3a CKOPOCThIO BBIPABHHMBAaHUS OOpa3oBaBineics sIMKH. KoOHCHCTEHIUS >Kupa |
KOCTHOTO MO3Ta YCTAaHABJIMBACTCS Pa3/IaBIMBAHUEM MEXKIY IaJIbIIaMHU.

CocrosiHHe KHpa OLEHUBAIOT MO L[BETY, 3aMaxy, KOHCUCTEHIINIO KOCTHOTO MO3Ta - O MOJIOKEHHIO
€ro B TpyOuaToOi KOCTH, IBETY, 3aMaxy, yIpyrocTH U OJecKy Ha U3JIOME.

OcmarpuBas CyXOXKHIIMs, OTMEUAIOT UX I[BET, YIIPYTOCTh, MIIOTHOCTb, & MIPH BCKPBITUU CYCTABOB -

MPO3PaYHOCTh CHHOBHAJIBHOH JKUIAKOCTH, HAIMYHE CITU3H, €€ I[BET, 3aIax.
[TosryduB pe3ynbTaThl, 3aMI0JHATE TAOIHUITY (M1 OLIEHKH 00pa3iia uCIoIb30BaTh TaOIUILy 5).

Tabauia 4
Meron XapakTepucTuka Hapyxubiit Buj [110THOCTB, Kt
MIPOBEPKHU 3amnaxa Msca KOHCHUCTEHIIMS p

®opma nmpeacTaBieHUs pe3yJibTarTa:
OdopMicHHBIE TAOIHIIBI

Tema 1.4IlaTorenHble MUKPOObI 1 MUKPOOMOJIOTHYECKHE NTOKA3aTe U 0€30I1aCHOCTH
MUIIEeBbIX POJYKTOB

IIpakTnyeckas padora Ned
HccnenoBanre MUKPOOHOIOTMUECKUX TTOKa3aTellel 0€3011aCHOCTH MUIIEBBIX MMPOTYKTOB U
KYJIUHAPHOW TIPOTYKITUH.

Heab: HayduTh CTYIEHTOB OMPEACIATh MUKPOOMOJOTHYECKHE TMOKa3aTeau Oe30MacHOCTH
MUIIEBBIX MPOAYKTOB U KYJIHHAPHOUN MPOIYKIIUU

Boinoinus padorty, Bel Oynere:

ymembp:
- ONpelesITh MHMKPOOHOJIOTMYECKHE IOKa3aTeau Oe30MacHOCTH MUIIEBBIX IMPOIYKTOB H
KYJIMHApHOW MPOAYKIUH

MarepuanbHoe oOecredeHHe: CTEepWIbHas Koiba ¢ MPOOKOW, CYIIMIBHBIN IKad, aBTOKIIAB,
BoZsiHas OaHsl, MPOOUPKHU, TEpMOCTaT. PeakTHUB: MOJIOKO U METUIIEHOBBIN roiry0oil.

3aganue:
1. Or6op mpobsI
2. TloaroroBka MoCyjbl U MaTepUAIOB

3. IIpoba Ha pemykTasy

Ilopsinok BbINOJHEHHsI PadOTHI:

1. OT60p mpoOHI.

s ompeneneHust peayKTa3bl OTOMPAIOT CPEHIO Mpo0y MOJIOKA IOCNe OpraHOJENTHYECKON
OlleHKH. TuiaTenpHO TMEpPEeMENIMBalOT CTEPHIBbHBIM ueprnakoM. Orouparor 50Mi B CTEpPUIIBHYIO
KoJIOy, KOTOPYIO 3aKpBIBalOT CTEPUIIBHON NMPOOKOH. ['opiblmiko KoOiOBl M MPOOKY OOEpTHIBAIOT
Oymaroii u oOBsI3bIBatOT. MUKpOOHOIOrHUECKOe UCCIeA0BAHNE MTPOYKTA MPOBOJISAT TOTYAC YK€ UITH
He To3/1Hee 4 4 ¢ MOMeHTa 0TOopa MPOOHI.



2. IloaroroBka NocyAbl 1 MaTepUAIOB.

HoBylo mocyay KuMSTAT B NOAKWCICHHOW Boae B TeueHue 15 MuH. Boay mnpeaBaputesnbHO
NOJIKUCISIOT 1 -2 %-HBIM pacTBOPOM COJISTHOHM KHCIIOTHI.

BBIMBITYIO TOCYTy CTEpUIIM3YIOT B CyIIUILHOM IKady npu temneparype 160°C B TeueHue 2 4 win
B aBTOKJase npu 0,1 MIla (1 krc/cm2) B Teyenue 20 MuH, 3aTeM MOJCYIIUBAIOT.

Yamku [lerpu, nunerku, npoOUpPKU 3aBOpavMBaOT B Oymary ¥ CTepuiIn3yloT. B KoHel MumerTkw,
KOTOpBI OepyT B pOT, NpeIBapUTENbHO BKJIAIBIBAIOT KycoueKk BaThl. KayuykoBble NHpoOKH
3aBOpAaYMBAIOT B Oymary M CTEpUIHM3YIOT B aBTOKJaBe. CTEPHIBHYIO MOCYAY XpaHST B IJIOTHO
3aKpbIBAOIIUXCS MIKadax WK SIIHUKaX C KPbIIIKaMHU.

3. [Ipoba Ha penykTasy.

[Ipo6a Ha pemyKTasy fBISETCS KOCBEHHBIM IOKa3aTeleM OOCEMEHEHHOCTH HE MacTEepPU30BAHHOIO
MOJIOKA.

B npoOupku HamuBatroT mo 1 mi paGouero pactBopa METHIIEHOBOTO roiydoro u mo 20 i
HCCIIEyeMOr0 MOJIOKa, 3aKpPbhIBAIOT MPOOKAMU M CMEUIMBAIOT MyT€M MEJUICHHOTO TPEXKPaTHOTo
nepeBopaunBanusi. [IpoOMpKH MOMEMAIOT B BOASHYIO OaHIO C TEPMOCTATOM IIPH TeMIIepaType
Bozbl 38 °C. Bona B BoJsiHOI OaHe MoOcie MOrpyKeHUs MPOOUPOK ¢ MOJIOKOM JOJKHA JOXOJIUTH J0
YPOBHSL JKMJIKOCTH B MPOOMpPKE WIM OBbITh HEMHOrO BbIIIE. Temmeparypy BOJIbBI CIEIyeT
noaaepkuBath B npeaenax 38-40 °C. MoMeHT norpy:keHus IpoOUpPOK B BOJASHYIO 0aHIO CUMTAIOT
HaYyaJoM aHaIH3a.

HaGumotenne 3a m3MeHEHHEM OKpacku BeayT yepe3 20 MuH, depe3 2 4, yepe3 5,5 4 mocie Havaa
aHanu3a. OKOHYaHHEM OIBITa CYMTAIOT MOMEHT O0OECIIBEUHBAHUS OKPACKU MOJIOKA. B 3aBUCcHUMOCTH
OT TPOJOJIKUTEIIBHOCTH OOECIBEYMBAHUSI MOJIOKO OTHOCAT K OJIHOMY M3 YEThIpeX KJaccoB B
COOTBETCTBHUH C IPUBEACHHOM Tabau1IEeH.

®opma npeacraBiaeHus pe3yJabTara:
OTYeT O MpojeTIaHHo pabdoTe.

Tema 2.10cHOBHBIC NHIEBbIC BEIIECTBA, X HCTOYHUKH, POJIb B CTPYKTYpPe NUTAHUSA

IIpakTnueckas padora Ne 5
Pacuer sHepreTnyeckoil HEHHOCTH OO

He.]'lb paﬁoTbl: HAaYUYUTBHCA paCCUUTBIBATE DQHCPICTHYCCKYIO HCHHOCTD IMMPOAYKTOB MU TAHUS.

Boinoainus padorty, Bel Oynere:

yMeThb:

PacCUUTHIBATh YHEPTETHUCCKYIO IICHHOCTh MPOJAYKTOB IMUTAHUS B TAKUX CAWHHIIAX H3MEPEHUS Kak
KHJIOKATOPHUH U KUJIOJKOYIIH.

MaTepna.m,Hoe odecmeyeHue: YIIAKOBKU MMPOAYKTOB IMUTAHUS, KAPTOUYKH-3aJJdHUS, KAJIBKYJIATOP.

3aganue:

1 PaccMoTpuTe OCOOEHHOCTH pPAacCUYeTOB DSHEPreTUYECKON IIEHHOCTH Ha TpHUMepe XJIeOIoB
xpycTsaumx «[ peuyHeBbIX».

2 PaccumnraiiTe SHEPreTHIEeCKYIO IIEHHOCTh MPOIYKTa M0 WHANBHIYaTbHOMY 33aHUIO.

3 IIpoBepbTe NPaBUIBHOCTD JIAHHBIX SHEPTETUUYECKOM [IEHHOCTH MPOAYKTA HA YIIaKOBKE.



Iopsinok BbINOJIHEHHSI PAa0OTHI:
N3yuuTe KpaTkue TEOPETUUECKUE CBEJICHUS.
PaccmoTpuTe 0COOEHHOCTH PacueToB PHEPreTHUECKOM LIEHHOCTH Ha IMpUMepe XJIeOIOB XPYCTAIINX
«I"pedHEBBIX».
PaccuuraiiTe sHEpPreTHUeCKyIo IIEHHOCTh MPOAYKTa M0 MHAUBUAYAIBHOMY 3aJlaHUI0, ODOPMHUB €ro
1o oOpasiy.
[IpoBepbTe MpaBUIBLHOCTH JAHHBIX SHEPTeTUUECKON [IEHHOCTH MPOAYKTa Ha YIaKOBKE.
Kpartkne TeopeTtudeckne cBeleHUsA:
JHepreTu4YecKasi EHHOCTh- 3TO KOJMUYECTBO SHEPTUH, KOTOpas o0pa3yercs mpu OUOIOrHYECKOM
OKHUCJICHUU JKHUPOB, OCIKOB WYIJIEBOJOB, COJEpKamuxcs B mpoaykrax. OHa BBIpaKaeTcss B
KHJIOKATOPHSIX (KKaT) WM KWIopKoyIsaxX (kx). DHeprus, BblAensieMast Py OKUCJICHUU 1T KHUPOB,
paBHa 9,0 xkan, Ir yriaeBoaoB - 3,75 kkan (= 4kkan), Ir O6enkoB - 4,0 kkai, 1 T OpraHUYECKHX
kucaot - 3,0 kkan/r, 1 T aTuaoBoro cimpra - 7,0 Kkkan/r. J{Jis moaydeHus SHepreTHIecKoil IeHHOCTH
B equHuIax cuctemsl CU, Hamo ucnonbs3oBath kK03 duiueHt nepecuera: 1 kkam = 4,184 x/Ix (=
4.19 x/Ix). DHepreruyeckas IIEHHOCTh MPOAYKTOB paccuuThiBaerca Ha 100 r chegoOHON YacTu.
Jns ompeneneHus TEOPETUYECKON KaJOPHUHHOCTH HEOOXOIUMO KaJIOPHMHWHOCTh IMHUTATCIBHBIX
BELIECTB yYMHOXHTHh Ha MPOLEHTHOE COJAEPKaHHE COOTBETCTBYIOIIMX IHUTATEIbHBIX BEIIECTB.
CyMMa TMOJy4YeHHBIX MPOM3BEACHUIN sBiseTca KajnopuiHocThio 100 r mpoaykra. 3Has
kanopuiiHocTh 100 T MpoayKTa, MOKHO ONPEAETUTh KaJOpUIHOCTH J1I0boro ero konuyectna (300 r,
1 kr v 1.1.).
Xox pabdoThI:
1 Ilo mamepuany meopemuuecko20 3aHAMUA U KPAMKUX MEOPEMU4ecKUx c6e0eHuti U Hanuwume
omeemvl Ha BONPOCHL:
a) UTo Ha3bIBACTCs SHEPTETUUCCKOMN IIEHHOCTHIO TPOIYKTOB TUTAHUS?
6) KakoBbl unaeKchl KanopuitHocTu 1t xupa, 1t 6enka, 1t yriaeBonos?
B) Uemy paBeH kodddunment nepecuera | kxan B kJx?
r) Kak nmepeBecTu KuiaopKoyIu B KUJIOKAJIOPUH U OOPAaTHO?
2 Pacuem snepeemuueckoii yennocmu 200 epamm xnebyos xpycmawux «I peunesvixy.
N3BectHO, uto B 100 rpammax xieO1oB xpyctammx «I'pedneBbix» copepxkutcs 11 rpamm Oenka,
1,5 rpamm xupa u 72 rpamma yrieBoJoB. PaccuuTtaiite sHepreTnueckyro neHHocTh 200 rpamm
xnebnoB xpycranmx «['peuHeBpix». OTBET 3amuIINTe B TaKUX EIUHHUIIAX HW3MEPEHUS Kak
KIJIOKQJIOPUH W KUJIOIKOYITH.

Jano:

Oenku — 11 T.

xKupbl — 1,5 1.

yriaeBosbl — 72 T.

Mmacca npoaykra — 200 r.

DHepreTudeckas ICHHOCTh — ?

Pemenne:

11-4 = 44 (xxan)

1,5-9 = 13,5 (xxan)

72-4 =288 (kkain)

44+13,5+288 = 345,5 = 350 (kkan)
3502 =700 (xxain)

700-4,19 = 2933 (x/1x)

OtBet: ’HEepreTuyeckas 1eHHOCTh 200 rpamm xyeb1oB xpyctsmmx «I'peuneBsix» cocrapmia 700
Kkkan. uian 2933 xJx.

Anzopumm pewrenus:

1 CocTaBbTe ycllOBHE K 3aJa4e.


http://www.znaytovar.ru/new557.html
http://www.znaytovar.ru/new589.html
http://www.znaytovar.ru/new69.html

2 Jlns pacyera SHEPreTHUECKOM IIEHHOCTH MPOYKTOB UCTIONB3YHTE KO3} GUIMEHTHI: 4 - 17151 OEJIKOB
1 yTAeBOAOB, KO3(PPHUIIUEHT 9 — 1151 )KUPOB.

[TpousBeanTe HEOOXOUMBIE PACUETHI.

Jist mepeBojia KMIIOKAJIOPUHA B KUJIOKOYITH HCTIONB3ylTe Kodddunuent 4,19 (1 kkan = 4,19 kJIx).
[TpousBeanTe HEOOXOUMBIE PACUETHI.

Hanumure pa3BepHyThI OTBET.

3 Paccuumaiime snepeemuyueckyio yeHHOCMb NPOOYKMA N0 UHOUBUOYAILHOMY 3A0AHUI0, 0OpMUE
e20 no obpasyy pacuema sHepeemuueckor yennocmu 200 epamm  x1e6y08 XpycmauuUx
«['peunesvixy.

3amaua Ne
4 Ilposeppbme npasuibHOCMb OAHHBLIX IHEPEMUHECKOU YEHHOCMU NPOOYKMA HA YNAKOBKe,

ohopmue e2o AHANO2UUHO 08YM NPEOULECBYIOWUM DACUEMAaM.
HaumenoBanue npoaykra

®opma npeacTaBJieHus pe3yJbTaTa: BBIIOIHEHHAs paboTa

Tema 2.2[InmeBapenne U ycBOSIeMOCTh MK BAKYYMHUPOBAHUSA M YIIAKOBKH

IIpakTnyeckas padora Ne 6
HM3ydeHne cXeMbl [TUIEBAPUTEIBHOIO TPAKTA.
HOI[60p IMPOAYKTOB IMUTAHUA, JIYHIIHUX C TOYKH 3PCHUA YCBOCHUSA IMUIIH

He.]'lb paGOTbI: O3HAKOMHUTHCA C NUIICBAPUTCIIbHBIM aIlllapaTOM YCJIOBCKA

Boinosinus padorty, Bel Oynere:
YMeTh:
- IPOU3BOIUTH NOJI0OP MPOAYKTOB MUTAHUS, JTYUIIUX C TOUKH 3PEHUS YCBOCHHUS MUIIH

MarepuanbHoe o0ecnedyeHre: yIIakOBKH IMPOJYKTOB UTaHUs, KAPTOUKU-3aJaHUs, KATIBKYJISATOP.

3aganue:

1.03HaKOMbTECH C KPAaTKUMHU TEOPETUYECKUMHU U CIPABOYHO- WH(GOPMAIMOHHBIMU MaTepHallaMu
10 TEME 3aHITHUS.

2. CocTaBbTE OTYET

KpaTkue TeopeTnyeckue cBeIeHUS:

KpaTtkue Teopernueckue M CIpaBOYHO-MH(DOPMAIMOHHBIE MaTepuaibl MO TEME 3aHSTHSL.
[Tumma COCTOMT M3 MHOXECTBA MHINEBBIX BemecTB. UTOObI OHW TMOMAIX BO BHYTPEHHIOI CpEay
OpraHM3Ma M HCHOJh30BAINCH KaK MCTOYHUKU DHEPTHHM WKW MaTepuana ans 14 obpa3zoBaHus u
OOHOBJICHHS TKaHEW W OPraHOB, MHINA JOJDKHA OBITh pacHierieHa Ha IMPOCThIe KOMITOHSHTHI.
Tonpko MpOCThIE BEIIECTBA, PACTBOPEHHBIE B BOJE WM JKHUPE, MOMAJAI0T B KpOoBb. Pacienenue
CJIOKHBIX THUIIEBBIX BEIIECTB — OCIKOB, YKHPOB, CIIOKHBIX YTJIEBOJOB B IKEIYAOYHO-KHIICTHOM
TpaKTe C y4yaCTHEM MUIIEBAPUTENBbHBIX (DEPMEHTOB HA COCTaBHBbICE HU3KOMOIIEKYISIPHBIE YacTH U
€CTh MPOIeCC MUIIEBAPEHUSI.

[IpoHWKHOBEHHE TUIIEBHIX BEIIECTB W3 MHILIEBOTO TPaKTa 4Yepe3 CTEHKY KHIICYHHKA B
KpPOBB Ha3bIBAIOT BCACHIBAHUECM.

[nmeBapuTeIbHBIX TPAKT (3KETYJOYHO-KHUIIEYHBIN) — 3TO TPYIIa OPraHOB, B KOTOPHIX
MIPOUCXOJIAT PACHICIUICHUE, TIOJITOTOBKA K BCACBIBAHUIO M HETIOCPEICTBEHHO BCACHIBAHUE MUIICBBIX
BEIIECTB, a TakXKe YJalleHWe HEeMepeBapeHHbIX OCTAaTKOB MHUIMM B BuAe Kana. JKemymouHo-



KUIIEYHBIA TPaKT TMPEACTaBIsieT COOOM  MBIIMICYHYIO TPYOKY, BBICTJIAQHHYIO  KJIETKaMHU
MUIICBAPUTENBHOIO  DIMTENUS, HAYMHAIOUIYIOCA BO PTy M 3aKaHYMBAIOIIYIOCS 3aJHUM
MIPOXO/IOM.KJIETKH SIHUTENHS BBIpaOaTHIBAIOT MUIIEBAPUTEIbHBIE (PEPMEHTHI U CIIOHY (BO PTY) HIH
ClIU3b, CMauuBaIOIIME NHILYy U CHOCOOCTBYIOLIME €€ NpOABMXKEHHMI0O 1o TpakTy. K
MUIIEBAPUTEIBHON CUCTEME OTHOCATCS TAK)KE CIIFOHHBIE JKEJIE3bl, IEUEHb, [TOJKEITYA0YHAs JKETIe3a.
I'mankas MyckynaTypa IMIIEBapUTENbHOIO TpakTa CMEUIMBAeT MUILY C (QepMEeHTaMu U
IIEPE/IBUracT MUIIEBOM KOMOK B CIEIYIOIIME YYacTKU. DTO JBUKEHHE MYCKYJIaTypbl KUIIEYHUKA
Ha3bIBAlOT MepucTanbTUKOW. Cl0XKHbBIE IUINEBblE BEIIECTBA PpACIICIUIIOTC  (hepMEeHTaMHU-
IUIPOJIa3aMU, BBIACISAIOIIMMUCS B MOJOCTh MHUIIEBOTO TPAaKTa B ONpPEAEIEHHBIX ydacTKax. beiku
PacCILEIUISIOTCS. MPOTEa3aMHy, JKUPbl — JIMIIA3aMU, CJIOXHBIE YIJIEBOAbI — amuia3zamu. KoHeuHble
IIPOJYKTHI MUILEBAPEHUSI, KOTOPBIE BCACBIBAIOTCSI B KPOBB, - 3TO IPOCTHIE caxapa, aMUHOKHUCIIOTHI,
JKUPHBIC KUCJIOTBl M INIMLEPUH. BUTaMMHBI , Makpo- M MHKPODJIEMEHTBI B IHIIEBAPUTEIbHOU
CHCTEME MOTYT OCBOOOXXIAThCA W3 CBSI3aHHOTO COCTOSHHUS, B KOTOPOM OHHM YacTO HAXOIATCS B
COCTaBe IMIIEBBIX IPOLYKTOB, HO CaMH MOJIEKYJIbl He pacumemiored. lluma npoxomur
CIIEYIOIIUI IyTh: POTOBAs IOJIOCTh, IJIOTKA, MUIIEBO/I, )KEIYJOK, TOHKAasl KUIIKA, TOJCTAsl KUILKA.

IInmeBapenne BO PTY HAuMHAETCA C pa3keBblBaHUsA nuiuW. lIuma pasmenbuaercs,
MIEPEMEIIMBACTCS U CMauMBAETCs CIIOHOM. BblieneHue cialoHbl PE3KO YBEIMUYMBAETCS IpU
IIONAlaHuy ITUIIM B POT U €€ )KEBaHUU. B ciIroHE HEKOTOpBIE MUIIEBBIE BEIIECTBA PACTBOPSIOTCS, U
HAYMHAET TPOSIBISATHCS MX BKyC. B citoHe comepkutcst (pepMeHT ammiiaza, KOTopas pacIieruisieT
Kpaxmall 10 NpOCTbIX caxapoB. belku M XKupbl BO pTy HE paclerursaroTcs. PasxeBaHHas u
CMOYEHHasl CJIFOHOM MUILA JIETKO MPOTrIaTbIBAETCs U MPOXOAUT YEpPE3 MUIIEBO/] B JKEITY/IOK.

IInmeBapenne B KedyaKe. )KEIyIOK — caMas IIMPOKas YacTh NMUILIEBAPUTEIBHOIO TPAKTA,
OH cIIOCOOEH YBENMYMBATHCS B pa3Mepax M BMellaTh OoJiblloe KojaudecTBO nuiuu. Kak u Bech
[UIICBAPUTENbHBIA TPAKT, JKEIYyJOK MMEET CWIBHYI0 MYCKynaTypy. biaromaps purMuueckum
COKpALIEHUSM MBI CTEHOK >KEIyJKa MUIA TIIATEIbHO CMEIIMBAETCA C KUCIBIM KEITyIOYHBIM
COKOM. B kenmyzake nuia 3anepskumBaercs Uil InepeBapuBaHus oT 2 no 6 yacos. 15 Kierkwn,
BBICTWJIAIOLIME BHYTPEHHIOIO CTEHKY JKEIyJKa, BbIpaOaThIBAIOT KEJyJIOYHBIH COK, COJAEp KaLIUi
THJIPOJIUTHYECKHE (DEPMEHTHI, COJIIHYIO KHUCIOTY M ciu3b. DEepMeHTHl KelyJO0YyHOro COKa
NepeBapuBalOT OEIKU J10 HU3KOMOJIEKYJSIPHBIX NEeNTUIOB W aMHUHOKUCIOT. [lepeBapuBanue
yIJIE€BOJIOB, HauaBLIEECs BO PTY, B JKEIYAKE NPUOCTAHABIMBAETCS, MOTOMY YTO B KUCIIOH Cpene
CMIJIa3a TEpsieT CBOK AKTUBHOCTb. B HMIKHEN 4acTH KeNyJ0K UMEET CYKEHHE, KOTOPO€ MOXKET
3aKpbIBaThCA. brnaromaps 3TOMy He BCS IMINA cpa3dy MONagacT B TOHKUM KHUIIEYHUK.
[lepemenianHas ¢ KeIyJOUYHBIM COKOM M YAaCTUYHO NEpeBapeHHasl MHILA HEOOIbIINMU NOPLUUSMU
4yepe3 OINpEAeIeHHbIE NPOMEKYTKH BPEMEHHM IPOTAIKMUBACTCS M3 HKEIyJKa B TOHKYI KHIIKY,
TOYHEE, B €€ BEPXHIOIO YaCTh — JIBEHAIIATUIIEPCTHYIO KUIIKY.

IInmeBapenne B TOHKON KMIIKe TOHKasl KMIIKAa — 3TO KOMIIAKTHO YJIOXKEHHAs B TIOJIOCTU
KHUBOTA TPyOKa JUTMHON J10 5 M. B 3TO OTAEN TOHKOTO KHIIEYHHKA MOCTYIal0 MPOAYKTHI THIPOIN3a
O€JIKOB, JKUPOB U YIJIEBOJOB, OJAHAKO «OOJOMKHM» HX MOJEKYJI BCE €Illleé MMEIOT OTHOCHTEIBHO
OosbiIKe pa3Mepsl. B 3ToM oThene KuIIeyHUKa MPOJOIDKAETCS JAIbHEUIIUN THAPOIU3 OCTaTKOB
MOJIEKYJI TUTAaTEJIbHBIX BEIIECTB. B TOHKOW KHIIKE MPOJOJDKAETCS IPOLECC MOJOCTHOIO
MUIIEBapEeHUsl IMOJA BIUAHUEM (EPMEHTHBIX CHUCTEM KHIIEYHOTo coka. [uaponutuyeckas
aKTUBHOCTh COKa KHIIEYHBIX JKeJle3 00YCIOBIeHA COJlepKaHUEM B HEM MeNTuAa3, KapOoaHTuapas u
nuna3. [lentuaaspl KUIIEYHOTO COKA HE JIEHCTBYIO Ha IIeJIbHbIE OEIKOBbIE MOJIEKYJIbI, @ TOJBKO Ha
CPaBHUTEILHO HEOOJIBIIINE MOJEKYIbI MENTHA0B pa3HOM cTemneHu cioxkHocTH. KapOoaHruapassl,
WIM aMUJIONUTHYECKHE (DepMEHTHI, pa3fiaraloT MOJOYHBIA caxap M caxapo3y. ['maponus xupa B
OCHOBHOM IIPOTEKAET IOJ BJIMSIHUEM JIMIA3bl — COKA IMOJPKEIYJOUYHOM JKeye3bl, MOITOMY JUIa3a
KHMILIEYHOTO COKa MaJIoaKTMBHA M 0CO0O0M poiu B TUApONM3E KUPOB He wurpaer. Koneunsrit
THJIPOJIN3 OCTATKOB MOJIEKYJI MUTATEIbHBIX BEIIECTB OCYLIECTBIIETCS B IIPOLIECCaX PUCTEHOYHOTO
MUIIEBapEeHusi, KOTOpPOE B ATOM OTJAeNie KHIIEYHHKAa HMeeT IOMUHHUpPYIOLUN xapakrep. YacTh
HEOOJIBIINX TENTHIOB PACHICIIISETCS 10 AMHUHOKUCIOT BHYTPHKJIETOYHO B KIIETKaX CIU3UCTOMN
KHMIIEYHHKA. B TOHKOW KHILIKE MIyT IMPOLIECCHl BCAChIBaHUS, OOYCIIABIMBAIOLIUE MOCTYIJICHUE
MPOAYKTOB MUIIIEBAPEHUS B KPOBb U TUMQY.



Posb ToJICTOM KMIIKH B mpouecce numeBapenuss OCTaTKu HEPACHIEIICHHBIX MOJIEKYI
MATATEIbHBIX BEUIECTB MOCTYMNAIOT B TOJCTYIO KUIIKY. POJb €ro Kak NMUILEBAPUTEIBLHOTO OpPraHa
HeBenuka. [Ipoueccsl ruaponsa BcachlBaHUS MPOAYKTOB T'MIPOJIM3a B OCHOBHOM 3aKOHYMWIINCH B
TOHKOM Kkumike. JlanpHeilllee paclmenyieHue NONaBUIMX CHJa MOJIEKYJ IMPOUCXOAU WU IOJ]
BIMSIHUEM (PEPMEHTOB COKA KUIICYHHUKA, MTOMABIINX CIO/Ia C OCTATKAMU XUMYCa, UITH T10/1 BIHSTHUEM
OakTepuanbHOM (JIOpPHI TOJCTOTO KHIIEUYHHKA. B TojcToit kumke oburtaer mo 400 BuIoB
pa3NUYHBIX OAKTEpHid, OOJNBIIMHCTBO U3 KOTOPHIX — aHadpOoObl. B TOJCTOH KHIIKE HIIyT MPOLECCHI
OpO’KeHUs, B pe3yJibTaTe KOTOPOro MPOUCXOIUT pacUIeryieHne KIeTUYaTKH (KJIeTYaTKa MPaKTUYeCKU
HE paCIIEeIUIAeTCs MO BO3JICHCTBHEM NHILEBAPUTENBHBIX (epMeHTOB). bakrepun mpou3BoaAT U
pacileryieHue aMHUHOKHCIOT, HE BCOCABIIMXCS B TOHKOM kuineyHuke. Ilpoueccel OposkeHus
COIIPOBOKAAIOTCS ~ BBIICJICHWEM Telja, 4YTO OOeCHeuMBaeT COTPEeBaHME OpraHM3Ma —
HETUIEBAPUTEIbHYI0 (DYHKIIMIO TOJICTOM KHIIKH. B ToyicTOH 16 KHIIKE HWIYT MPOIECCHI
MHTCHCUBHOTO BCachIBaHUS BOJBI U (popmupoBanue kana. OKoHUaTenbHOE (OpPMHUpOBAaHUE Kaya
3aBeplIaeTcs B MPsAMOM KHUIIKE, a 3aloJIHEHHE €€ aMIyJibl BbI3BIBAET COOTBETCTBYIOIEE
pa3apakeHue U MO3bIB K aKTy Je(eKarun.

Xox pabdoThI:
1. 3amosiHATE TAOIMITY, HCIIONB3YS YICOHBI MaTepHa

Otnensl @yHKIUHU DepMeHTHI n | [Immessle  BemecTsa
MHAILEBAPUTEILHON BELICCTBA, MOAJICKALU
CUCTEMBI CHOCOOCTBYIOLIHE pacILEeIICHUIO

MepEeBapUBAHUIO MTHUILN

2. OTBeTbTE Ha KOHTPOJIbHBIE BOIIPOCHI:
1. HazoBUTE OCHOBHBIE BKYCHI ITHIIH.
2. B xakoil yacTu NUILEBapUTEILHOIO TPAKTa 3aBEPLIACTCS MOJHOE paclieryieHue 0eaKoB?
3. Kakoii myTh MpoXoauT nuua?
®opma npeacTaBiaeHus pe3yJabTara:
Odopmiiernsie TeTpaan
Tema 2.300MeH BemecTB M JHEPTUHA

IIpakTnyeckas padora Ne 7
BrimonHenune pacuéra CyTOYHOTO pacxo/ia SHEPTHH B 3aBUCUMOCTH OT OCHOBHOTO DHEPTETHIECKOTO
o0MeHa YeJIoBeKa.

Iesan padoThl: TPUOOPECTH HABBIKH 110 pacyeTy COOCTBEHHOI'O CYTOYHOI'O PacXo/a SHEPTUY;
Beimosinus padory, Bel Oyaere:
yMeThb:
- pacCUUThIBATH COOCTBEHHBIN CYTOQHBIﬁ pacxoa SHEPIruu,
- aHaJIMU3UPOBATH pa60qy}0 CUTyallurl0, OpPraHU30BbIBATb, OLICHUBATb U KOPPEKTHUPOBATH CO6CTB6HHy}O
IEesITeIbHOCTD
MarepuanbHoe obGecnieueHue: tabinna «Pacxoj] SHEPruu MpH Pa3IUYHBIX BHUJAX AESTEIbHOCTU
(BKJIIOUAst OCHOBHOM 00OMEH)», KaJbKYJIATOP.
3ananue:
1.03HaKOMbTECh C KPaTKUMHM TEOPETUYECKHMHU U CIPABOYHO- MH(POPMALMOHHBIMU MaTepUaiaMu
10 TEME 3aHATHUS.
2. CocraBbTe OTUET
KpaTkue Teopernyeckue cBeeHUS:

XpOHOMETpaXXHO - TaOJUYHBIM METOJ SBIAETCS TMPOCTBIM U  OBICTPBIM METOI0M
OTpesieNIeHUs] CYTOYHBIX SHEpro3aTpar uesjaoBeka. MeToJ BKJIIOYAET XPOHOMETPa)X OTAEIbHBIX
BUJIOB JICATEIBHOCTH YEJIOBEKA 33 CYTKU M pacyeT SHEPro3arpar ¢ MOMOIIBIO CIIEUAIbHBIX Ta0JIuII,




Kak IO OT/AEJIbHBIM BHJIaM JIEATEIbHOCTH, TaK M 33 CYTKU B IIEJIOM. YKa3aHHbIA METOJ BKIIIOYAET
JTaHHBIE OCHOBHOI'O OOMEHaA.

Kaxxnoe cocrossHue opraHu3ma, KaKIbld BHJ JCATEIHHOCTH (COH, paboTa, OTIABIX U T.1.)
COINPOBOXAAETCS OINpEACNCHHbIMA II0 BEJIMYMHE 3aTpaTaMu BSHEPTUH, KOTOpble O00pa3zyloT
CYMMapHYI0 BEJIMYMHY 3aTpaT SHEPruH 3a CyTKU. [103TOMY mepBBIM 3TarioM OIpeAesieHUs] 3TOU
BEJIMYUHBI SIBJISETCA Y4YeT MPOJOJKUTEIHOCTA OTIENbHBIX COCTOSHUI OpraHu3Ma Hu BHJIOB
NeSTeNIbHOCTH Ha IPOTSHKCHUH CYTOK, T.€. ONpeiesieHue O KeTa BpEeMEHHU.

BromxeT BpeMeHu onpeenseTcs: MyTeM Olpoca, JIMYHBIX 3allUceil 1 XpOHOMETpaKa.

B npaktuueckoil geaTeabHOCTH 00BIYHO UCTIONB3YETCs COYeTaHuEe METO/Ia XPOHOMETpaka 1
TUYHBIX 3anuceil. HeoOxoaumMo, yToObl J1eHb, BEIOPAHHBIN U1 XpOHOMETpaXka, ObLI THIIMYHBIM U
BEITIOJTHSIEMBIC BUABI PabOT XapaKTepU30BaIM CPEIHIOW (U3MUYECKyr0 Harpy3ky. Eciam oOmas
CyMMa BPEMEHH, 3aTPauye€HHOTO Ha BCE BUBI JACIATEIBHOCTH, OyneT paBHOU 24 yacam (1440 muH.),
CJIeI0BATEIbHO, XPOHOMETPAXK MPOBEICH MPaBUIILHO.

OOpaboTka JaHHBIX XPOHOMETpa)ka 3aKJIIOYaeTcsi B CYMMHUPOBAaHUM BpPEMEHH,
3aTPa4eHHOTO Ha OJHOTHIHBIC BHJBI PAa0OT, BBITIOJHSAEMBIC B PA3IHYHBIC MPOMEKYTKH THS
(mampumep, xoabOy, MpHeM UMM, OTABIX, CUAS W T.1.). JlaHHbIE XpOHOMETpa)ka 3aHOCAT B
pabouyto Tabmuiy 1.

Tabmuia 1 OnpeneneHre CyTOUHOTO pacxo/1a YHEPIHHU XPOHOMETPAKHO-TA0IMYHBIM METOIOM.

Bun nesarensHOCTH [Iponomxkure Pacxon suepruun
Ne [IponomkuTe TbHOCTh B MUH. | JTbHOCTbh B MUH.

BBIYHMCJICHHE BBIYHCJICHHE
pacxojia YHEpTUU pacxojia 3Hepruu
(KKaJI/KT/MUH) X (KKaJI/KT/MHH) X
Macca Tena X Macca Tena x
BpeMsl) BpeM:1)

Hroro Hroro +5%

st onpenienieHust pacxo/ia SHEPTHH MOJIb3YIOTCS TAHHBIMU TaOIHIIBI 2, B KOTOPOH yKa3aHbI
9Hepro3aTpaThl B KKal Ha | Kr Macchl Tela B MUHYTY (KKaj/KI/MUH) JUIsl OTAEIbHBIX BHJIOB
COCTOSIHUSI OpraHu3Ma, 1eATeIbHOCTH U paboThl. [IpuBeieHHbIe TaHHbIE BKIOYAIOT YHEPro3aTpaThl
Ha OCHOBHOW oOMeH. Ecnu TOT wiu MHOW BHJ BBIMOJTHEHHON paboThl B Tabid. 2 He ykaszaH, OepyT
BUJ JESATENIbHOCTH ONMM3KHI K HEW MO xapakTepy. 3aTeM BpeMsl, 3aTpau€HHOE Ha KaXKIbIil BUJ
NEeSTeIbHOCTH, YKa3aHHbII B XpOHOTPAaMME€, YMHOXAalT Ha COOTBETCTBYIOIME TaOJIMYHbIE
BEJIMYMHBI YHEPro3aTpaT, pacxoayeMbIX B | MUHYTY Ha 1 Kr Macchl Tela U yMHOKalOT Ha CBOM BeC.
[locne vero cyMMUpPYIOT 3HEpro3aTparbl 1O pPa3HbIM BUJAM JEATEIbHOCTH W HAXOAST CBOM
CYTOYHBIM pacxoj SHEpPrHuH B KWJoKajdopusx. [lodydyeHHYI0 BEIMYHMHY OKPYIJISIIOT 0 LIEJIOTrO
yicia. B 1ensx MOKpbITUS pacxoja dHEPTUUM Ha HENPOU3BOJIBHBIE UM HEYUTCHHbBIE JIBUKEHHS U
KOMIIEHCAIIMU JIPYTUX HETOYHOCTEW METO/]a, HAWJAEHHBIM CYTOYHBIM pacxo] SHEPruu CIEAyeT
yBenMuuTh Ha 5%.

Tabnumna 2 Pacxonm »Hepruu mpH pa3iIMYHBIX BHAAX JEATEIBHOCTH (BKIIOYash OCHOBHOMU
o0MeH)

BUJI IEATEILHOCTH E? 1 80 kr 70 xr 60 xr 50 xr
ber u xoab0a

ber (8 km/4) 6,9 554 485 416 346
ber (10 km/4) 9,0 720 630 540 450

ber (16 xm/u) 10,7 857 750 643 536
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Ber BBepx 1o cTyneHbKam 12,9 1029 900 771 643

ber BBepx 1 BHU3 MO CTyNEHbKaM 7,7 617 540 463 386
ber no nepece4yeHHON MECTHOCTH 8,6 686 600 514 429
CkopocTHO# Oer Ha KOHbKax 11,0 880 770 660 550
[Temmuii Typusm (3,2 kM/4) 2,1 171 150 129 107
[Memmit Typusm (4 Km/9) 3,4 269 235 201 168
Xonan0a (4 km/9) 2,6 206 180 154 129
Xoan0a (6 km/9) 3,9 309 270 231 193
CnoptuBHas xo0ap0a 5,9 475 416 357 297
[Iporynka ¢ Koysckon 2,2 173 151 129 108
[Iporynka ¢ 1eTbMu B apke 3,6 286 250 214 179
[Iporynka ¢ cobakoii 29 229 200 171 143
[Temrast mporynka ¢ cembeit 1,4 115 101 87 72

[Nemas nmporynxka (4,2 km/q) 3,1 251 220 189 157
[Temrast mporynka (5,8 km/4) 4,5 360 315 270 225

IIpakTHyeckas 4acrTb.

YacTb 3a7aHus 00ydarolyecs BBIMOIHAIOT Nepea MPaKTHYeCKOM paboToM: 3amMChIBaOT B
TeyeHue | THS Bce BBIMIOJHEHHbIE UMM JeWCTBUS. Ha OCHOBaHMM ATHX JTaHHBIX BBITOJIHSIETCS
IpaKkTH4eckas padora.

1.Odopmute Bce maHHbIe B TAOIUITY IO 00pa3ity ¢ Tadmuiei Nel

2. Cnenaiite Bce HEOOXOMMBbIE PacyeThl

3. CpaBHUTE NMOITY4YEHHBIE IaHHBIE C PEKOMEHIYEMbIMU HOPMaMH

4. OdopmuTe OTYET MO MPAKTUYECKON paboTe M OTBEThTE Ha BOMPOCHL. - UTO Takoe 0OMeH
BEIIECTB M OCHOBHOM 0OMeH? - OT 4ero 3aBUCHUT BeJIMYHMHA OCHOBHOro oomMena? - K kakoii
TpyZloBoi rpynmne oTHocutcsi moBap? Kakoil y Hero cytousslil pacxon sHepruu? - Kakumun
Croco0aMy MOXHO OIPENEIUTh BEIMUYNHY OCHOBHOTO oOMeHa? - Kak nporekaer 0OMeH BEIIECTB Yy
Joiel pa3Horo Bo3pacra’?
®opma npeacTaBiaeHus pe3yJibTaTa:

OdopmiieHHBIE TETPAIH

Tema 2.300MeH BeliecTB M JHEPruM

IpakTnyeckas padora Ne 8
BrimonHeHue pacuéra kanopuiHOCTH 011012 (10 33/1aHUEO MTPENo/IaBaTes)

Leas padoTbl: mprobpecTy MpaKTUUYECKHE HABBIKM CAMOCTOSATEIbHOU PabOThl ¢ HOPMATHUBHOU
JIOKyMEeHTAaIel ITPU PacuEeTax SHEPTETUUECKOH IIEHHOCTH OJIIOf.
Borinosinus padorty, Bul Oynere:



yMeTh:

- paccuyuTHIBaTh YHEPTETHYECKYIO LIEHHOCTH OJIIOf.

MarepuanbHoe o0ecrneyeHne: perenTypsl OO/, CIIPABOYHUK XUMHUYECKOTO COCTaBa IHIIEBBIX
IIPOJIYKTOB.

3aganmue:

1.Paccunrarh KanopuiiHOCTH OJr01a

IIpakTHYeckasi 4acTh:

3amanue Nel paccunTtarh KaopuitHOCTH OJtos1a «Priba B TecTe xKapeHas»

Ne530 (1x)

Penentypa

[TponyxThl |I KOJIOHKA |II KOJIOHKA | III kononka |
|prTTO |HeTTO |prTTo |HeTTo |prTTO Hetto

Cynak 1192 192 140 67 E - |

Kucnora 0,5 0,5 0,2 0,2

TTUMOHHAS

Macno 3 3 2 2

pacTUTEIbHOE

[lerpymka |4 3 3 2

3eJIeHb

IMyka nm. |40 140 130 130 A - |

IMoroko 140 140 130 130 - - |

|H171u0 |1 LT |4O |3\4 LT |30 |- ’ - |

Macio 2 2 2 2

pacTUTEIbHOE

Kynunapusrii (20 20 15 15

KD

Bes numia coctout u3 6eNKoB, KUPOB U YIIIEBOI0B

[Iponykter  [Kon- |Bem<1/1 |)KI/IpI)I | YIJIEBOABI |
Bo(T) [s100r | omone B 100r |B Omroze B 100r B Orozie
IPOAYK MIPOAYK TIPOJIYK

(Cynax 92| | | | | | |
Macro 5
pacTuTeNnbHOe
Myxamu. 40 | | | | | | |
monoxo 40 | | | | | | |
IR T — ____ | |
[AToro | | B | DK | [ ny |
IHOTepI/I 6enKo;3, )KI/IpIOB, erleBO,IZ[OB npu KyJ'II/IIHapHOI\/'I oépa60TKe |

I u II 6imromax | Canarax u neceprax |
[besn 6% 10,94 5% [ 0,95 |
Knper 112% 10,88 9% [ 0,91 |
lyraesomst 9% 10,91 6% [ 0,94 |

|

| B K B K




b=Ub* K; XK=MX* K; Y=UNVY* K; DlI= 4b+9X+4V xkkan (x/x)
«Pw10a B Tecre xapeHas»

[TponyxThl |I KOJIOHKA |II KOJIOHKA | III kononka |
|EpyTT0 |HeTT0 |prTT0 |HeTTo |prTT0 ’ Herro |

Cynak 1192 92 140 67 E -

Kuciora 0,5 0,5 0,2 0,2 - -

TTMMOHHAs

Macno 3 3 2 2 - -

pacTUTEIbHOE

[lerpymka |4 3 3 2 - -

3eJIeHb

Myxa mu. 40 140 130 130 - [- |

[Momoko |40 140 130 130 A [- |

|H1?1u0 |1 LT |40 |3\4 LT |3O |- ‘ - |

Macno 2 2 2 2 - -

pacTuTenpHOe

Kynunapusriii |20 20 15 15 - -

KUP

Pri10y pa3zenbiBatoT Ha yucToe (uile U Hape3arT OpycouKkoM, JUIMHOM 5 cM. COpBI3TUBAIOT
JMMOHHOHN KUCIIOTOM, MaclIOM PacTUTEIBHBIM, TOOABIISIOT COJIb, 3€JICHb METPYIIKU M OCTABIISIOT
JUsl MapuHOBaHUS Ha 20 MUHYT.

Jlnist TecTa: sMYHbBIC JKEITKH PACTUPAIOT C COJIBIO, T0OABIISIFOT MOJIOKO, BCHITTAIOT MYKY U
NepeMEeIINBalOT. 3aTeM BBOJAAT B3OUTHIE OCJIKM U BCE EPEMEILINBALOT.

Macino pactutenbHoe HarpeBatoT 10 160 C 1 npeaBapUTEIbHO OKYHYB KaKIblii KyCOUEK B TECTO,
MOTPY’KAIOT €r0 B Pa30rpeToe pacTUTEIbHOE MACIIO.

1.3anonHuTh TabNMIy Nel

Tabnuua Nel

ITponyktel  |Kon- |BeJH<H MKUPBI ‘ YTJI€BOABI |
Bo(r) [5100r |8 Gmome  |B 100r  |s 6mone  |B 100r B OIrO71E

IPOAYK IPOAYK IPOAYK

Hroro | | b K ny

2.PacuuThiBaeM OEJIKH, JKUPBI, YIIIEBOABI C YIETOM MOTEPD:

b=K * b,

K=K * NXK;

V=K * NV,

Koaddurnment noteps onpenensem u3 Tadbauirb Ne2
Tabmuma Ne2 [Totepu 6enKoB, KHPOB, YTIIEBOAOB MIPH KYJIHMHAPHOI 00paboTKe

|BCJ'IKI/I |}KI/IpH | YriaeBoanl |

|n0TepH |K09(b. |n0TepI/1 |K03(1). |n0TepH | Koed. |

|Camater |5 10,95 9 10,91 l6 [ 0,94 |
| —6mona |6 10,94 112 10,88 19 [ 0,91 |
- 6mona |6 10,94 112 0,88 9 [ 0,91 |
|

Ueceprsr |5 10,95 E 10,91 l6 [ 0,94




3. PaccunThIBaeM 3HEPTeTUYECKYIO IICHHOCTh C YI€TOM YCBOSIEMOU SHEPTUU
Oll= 4b+9XK+4V (xkan) u (kx)

dopma npeacTaBiIeHHs pe3yJbTara:
OdopmiieHHBIE TETPAIH

Tema 2.300MeH BelecTB M JHEPTUHU

IIpakTnyeckas padora Ne 9
CocraBieHue palioHOB MUTaHUA AJIs pa3IMUHBIX KaTeropuil norpedurenen

ean padoTel: [IprobpecTy MpakTUUECKHe HAaBBIKU B COCTABJIEHHH CYTOYHOTO PAIlHOHA C YIETOM
KaJIOPUHHOCTH OJIIO]T;

Beinosinus patdory, Bel Oyaere:

yMeTh:

- COCTaBJISATh PALIMOH MUTAHUS IJIs1 PA3JIUYHBIX KaTeropuil moTpeduTeneit

MarepuanbHoe oOecniedeHue: Tabiumna «®U3UOJIOTUYECKHMX HOPM HHUTaHUsA», «TabuIrsl
XUMUYECKOI'0 COCTaBa OJIrom».

3amanue Nel

Pacnipenenuts CyTo4HBIN palMoH s 33JaHHOM T'PYIIIbl TYPUCTOB, €CJIU 3Ta IPYIIIA COCTOUT U3
MY’KUYUH U JKEHIIMH, CPEIHUI BO3PACT 3TOM TPYIIIbI 27 JIET PU YETHIPEXPA30BOM MUTAHUU
(3aBTpak, 00e, MOJIHUK, YKUH).

3aganue No2

CocTaBUTh MEHIO CYTOYHOI'O PALIMOHA HA OJIMH JIEHb C YUYETOM KAJIOPUHHOCTH ONIIOJ, a TaKXKe
coJiepKaHus OEIKOB, )KUPOB U YIIIEBOJIOB.

HOpﬂIlOK BbIITOJTHCHU A

Bcé B3POCJIOC HACCIICHUEC 1O ITPU3HAKY NHTCHCUBHOCTH (1)I/I3I/I‘ICCKOFO Tpyda pa361/IBaeTc;1 Ha
YCTBIPEC I'PYHIIbL (pa3I[eJ'H:>HO AJIL MYKYUH U 1A )KGHH_II/IH)Z

[lepBas rpymmna - ymcTBeHHas paboTa (He CBsI3aHHBIE C PUZNYECKUM TPYIOM)
Bropas rpynna - 3aHATble MEXaHU3UPOBAHHBIM TPYJIOM

TpeTB}I rpyia - 3aHATBIC ITOJTYMEXAaHU3UPOBAHHLBIM TPYAOM
qCTBépTaH rpynia- 3aHATbIC TSOKEIBIM HEMCXAaHU3HUPOBAHHBIM TPYIOM

Tadauua Nelduznonornyeckne HOpMbI TUTAHUS

J1st B3pOCIIbIX Pexomennyemoe conepxanue b,)K,¥Y B cyTOUHBIX palilnoHax MUTAHUS U UX
KaJIOPUMHOCTD
|1<anop1/n71HOCTL |6em<1/1 |>1<an1 ] YTJIEBOJIBI

[Myscamnb 3000 1102 lo7 [ 410
prenmmmEI 2700 192 87 [ 369

|
|1'[epBaﬂ rpymnmna | |
|
|




|BT0paﬂ rpynmna |

|
[Myscamnbt 13500 1120 1113 | 478 |
brenmmbI 13200 1109 1103 [ 437 |
|TpeT1,ﬂ rpynmna | |
IMy»camb 4000 137 1129 | 546 |
brenmHb 3600 124 1116 [ 492 |
Yersépras
rpynmna
[Myscamnbt 14500 154 1145 [ 615 |
|B03paCT aerei | |
1-2 1400 l48 l48 [ 185 |
3-6 1900 165 165 [ 251 |
7-10 2400 82 82 [ 317 |
11-14 13000 1102 1102 [ 398 |
15-17 13300 113 1106 [ 451 |

dopma npeacrabjieHus pe3yabTara:
OdopmrnenHsle TeTpaau

Tema 3.1JInunasi rurueHa paGOTHUKOB NMUILEBBIX MPOU3BOACTB.
ITuneBbie OTPABJICHUS U UX MPOPUIAKTHKA

IIpakTnuyeckas padora Ne 10
Ocy1ecTBieHre MUKPOOMOJIOTUYECKOT0 KOHTPOJIS Ha MUILEBOM NPoU3BoAcTBE. PazpaboTka
MEpONPHUATHIA MO MPOPUIAKTUKE MUIEBBIX WH(EKIUI U MUILEBbIX OTPABICHUN HA MUILEBOM
IIPOU3BOJICTBE

IIe.m; paﬁoTLI: I/ISYLII/ITB MCETOJUKY MI/IKpO6I/IOHOFI/I‘-ICCKOl"O KOHTPOJII CAHUTAPHO-TUTUCHHUYECKOI'O

COCTOSIHUS TIPOU3BOJCTBA.
Boinoinus padorty, Bel Oynere:

yMeTh:

- OBJIAJIETh TEXHUKONH MMKPOOHOJIOTMYECKOI0 KOHTPOJIS CAaHUTAPHO-TUTMEHWYECKOTO COCTOSHUS
MIPOU3BO/ICTBA.

MarepuanbHoe oGecrniedeHue: TEPMOCTAThI, (PU3HOIOTMUECKUNA PACTBOP, CTEPUIIbHBIE TAMIIOHBI,
MUHLETHI, Yamky [leTpu, nuneTku, MuTaTebHbIE CPENBI.

3aganue:

1Kakoe 3HaueHHe B IPOM3BOJICTBE MsICa U MSICHBIX ITPOAYKTOB UMEET YUCTOTa 000pYJOBAHUS,
MHBEHTapsl, MOCYAbl, pyK?

2KaxoBbI 00EKTHI MUKPOOHOIOTHIECKOTO KOHTPOJISI CAHUTAPHOTO COCTOSTHHSI TPOU3BO/ICTBA?
3Kak u 1151 4ero onpenestoT Ha 000pyI0BaHHN TEPMOYCTOMYNBBIC MOJIOYHOKHUCITBIE MTATOYKH?
4KaxuM 006pa3oM ONpeNeNsioT OTCYTCTBUE B CMbIBaX OaKTepUid IPYIIIbI KUIIEYHBIX MAT0UeK?

Xox padoTsl
CaHUTapHO-TUTMEHUYECKUN KOHTPOJIb YCIOBUN MPOU3BOJCTBA OCYLIECTBISIOT MyTEM MPOBEACHUS
MUKpPOOHOJIOTMYECKOTO  MCCJIEIOBaHUS MaTepuaioB IPOU3BOJCTBA, MHUKPOOHMOIOTHYECKOIO



KOHTPOJISI CAaHUTApPHOTO COCTOSIHUSL OOOpYIOBaHMs, WHBEHTaps, Tapbl, CHEHOACKIBI U pPYK
IIPOU3BOJICTBEHHOIO MIEPCOHANA, BO3AYXa IPOU3BOJCTBEHHBIX IIOMEIICHUN U BOJBI, UCIOJIB3YEeMOU
B TEXHOJIOTMYECKHX IPOLECCAX.

3AZJAHHUE Nel. B3siTh CMBIBBI € Pa3s/MYHBIX €IHHHUL NPOU3BOJACTBEHHOI0 000pPY/I0BaHus,
Tapbl, HHBEHTAPsl, BCIOMOIaTeJIbHbIX MaTepPHAJIOB.

CMBIBBI  O€pyT CTEpWIBHBIMM  YBJIQXKHEHHBIMH BaTHBIMH UM  MapJeBbIMM  TaMIIOHAaMH,
3aKpeIUICHHBIMH Ha TPOBOJOKE WM CIEUUAIbHBIM Jep)kaTesieM (IIUMHIETbI, 3aXHMBbI).
HerocpeICTBEHHO Mepei B3STHEM CMbIBA TAMIIOH YBIAXKHSIOT B mpobupke ¢ 3-4 om
(hU3HOIOTHYECKOTO PacTBOPA.

TexHuKa B35 THS CMBIBOB:

Cmbigbl ¢ kpynnozo 0b6opyooeanusi u uneenmaps 0epyrcs ¢ MOBEpXHOCTH npubimsutesnsHo 100
cM®. Tlocsie B3SITHSL CMBIBA IPOGY C TAMIIOHOM BHOBB ONYCKAIOT B MPOOHPKY TaK, 4TOGBI TAMIIOH
MOTPY3WICs B (PU3UOJIOTHUECKHUI PacTBOp.

Cmviebl ¢ mpyoonposooos. I{ns Toro, 4ToObl B3sATh Ma30K ¢ moBepxHocTH 100 cM’ B TpyOe
auamerpoM 50 MM, BBOJSAT CTEpUIIbHBIM, CMOYEHHBIH (DU3UOJOIMUECKUM pacTBOPOM TaMIIOH
BHYTpb TpYOBI Ha 6,5 cM, a npu auamerpe 36 MM Ha 9 cm. [locne BBoga TammoHa B TpyOy Ha
TpeOyeMyl0 TIIyOMHY €ro NpOJBHTAalOT K BBIXOAY, JeNias BpallaTelIbHBIC JIBUKECHHUS, TaMIIOH
MOTPYKaIOT B (PU3UOJIOTMUYECKUI pacTBOP.

s konmpons wucmomuol MotKu 6anok. J{Jss KOHTPOJIS CAaHUTaApHON 00pabOTKHM KOHCEPBHBIX OaHOK
U KpBIILIEK MPOBOJIAT OJMH pa3 B CYTKH MHUKPOOMOJIOIMUYECKOE HCCIIEJOBAHUE CMBIBOB C
BHYTPEHHEH IOBEPXHOCTHU Tapbl Ha 0O0IIe€e KOJIMYECTBO MHUKPOOPraHU3MOB, KOTOPOE HE JOJIKHO
npesbimaTh 500 MUKpOOHBIX Ki1eToK. bepyt 20 CM>CTEPHIBHOTO (PH3HOTOrHYECKOro pacTBopa. Jis
aHajM3a OTOMpAlOT ¢ KOHBeWepa OyThuioMoeyHOM MamuHbl 10 OyThuIoK Miau OaHOK. B mepByro
OyThUIKy BiuBaroT 20 oM’ CTEpUIILHOTO (DPU3HOJIOTHYECKOTO pacTBopa. BYTBUIKY Iepikar Hal
ropeikoir mo yrioMm 45° 4ro0bl He Toman MuKpodiopa W3 Bo3dyxa. [loBoporoM OaHKH
CMauMBaETCs PacTBOPOM BCS BHYTPEHHSS €€ IOBEPXHOCTb, U CMBIBHOM pacTBOp CIMBAcTCI B
creaytomyro 6aHky. TakuM oOpa3om, OAHOH MopLueil CTepUIbHOr0 (PU3UOIOIMYECKOTO PacTBOpa
oOpabatsiBatoT Bce 10 GaHOK.

Jna  onpedenenus yucmomel mamepuanos. Marepuansl (uemiodaH, MepraMeHT W Jap.),
UCHOJb3yeMble JUIsl YIIAKOBKH 0€3000I0YHBIXKOIOACHBIX M3JENUN, UCCIEAYIOT Ul ONpeaesIeHUs
O0IIIEero KOJMYECTBA MUKPOOPIaHM3MOB W HAJIMUUS KHUIIEYHOM MAJIOYKH, MJIECHEBBIX TIPUOOB U
npoxoked. PazBopaunBaloT HcciaeayeMblii pyJIOH UM C BHYTPEHHEH IOBEPXHOCTH O€pyT CMBIB
CTEpUJIbHBIM BaTHBIM WJIM MapiieBbIM TaMIoHoM co 100 cM?. 3aTeM TaMIIOH [IOMEIIAIOT B npOOUPKY
c3-4cm CTEPHIIBHOTO (PU3HOIOTHYECKOT0 PacTBOPA, YTOOBI TAMIIOH MOTPY3UIICS B PacTBOP.
3AJAHUE Ne2. B3sate cMbIBBI ¢ pyk padoumnx. Caejnarb BbBIOOPOYHO HOAKPAaXMAJIbHYIO
npooy.

TexHuKa B35 THSI CMBIBOB:

Jlnst B3ATHSL CMBIBOB C pyK paOOuYuX MOJB3YIOTCA TaKK€ CMOYEHHBIM MapieBbIM MM BaTHBIM
TaMrnoHOM. TiiarenbHO OTOMparOT UM 00e PyKHU (JIaJI0HM W Hajiblibl) Kakaoro padouero. IIpoGy ¢
TaMIIOHOM BHOBb BCTaBJISIIOT B MPOOUPKY TaK, YTOObI TaMIIOH HOTPY3UJCS B (PU3HOIOTHUYECKHMA
pacTBop.

Koumponv xnopuposeanusa pyk. OTOENbHBIE YYacTKHM PYK NPOTHPAIOT BaTHBIM TaMIIOHOM,
CMOYEHHBIM HOJKPAaXMaJIbHBIM PACTBOPOM, KOTOPBIHA FOTOBSAT, CMEIINBAsA B PABHBIX COOTHOIIEHUSX
6%-us1ii pactBop KJ u 4%-HBIil pacTBOp pacTBOPUMOTO KpaxMaina (4 T pacTBOPUMOTO Kpaxmaia U
96cM® TUCTHITMPOBAHHOI BOIBI IIEPEMEILHBAIOT, JJOBOAT 10 KHIICHHS W oXJIax 1ot 10 20°C).
Takyto nmpoOy npousBogiT B 2-3 mectax pyK. Eciau Ha TaMIioHe M MOBEPXHOCTH PYK B MECTax
COIIPUKOCHOBEHHUSI C TAaMIIOHOM TMOSBIISIETCS CHHE-Oypoe OKpallMBaHUE, 3TO CBUAETENBCTBYET O
HaJU4YUM HWOHOB XJIOpa, T.€. PYKH ObUIM 0OpabOTaHBI PacTBOPOM XJOPHOW u3BecTH. Cress
OKpAILIMBaHUS yIAIAIOT TAMIIOHOM, CMOYEHHBIM 3%-HBIM pacTBOPOM TUIOCYIb(GUTA HATPUSI.



3AZJAHUE Ne3. IIpon3BecT moceB CMBIBOB HA MUTATeIbHbIE CPe/bl.

CMbIBBI ¢ 000py/IOBaHUs, HHCTPYMEHTOB, Taphl, BCIIOMOTaTeIbHbIX MaTepHUaIoB KOHTPOJIUPYIOTCS
10 TIOKA3aTeJIsAM.

Metoabl BBITIOJIHEHUSI TIOCEBOB:

1Ipu onpeneneHnn Me30PIIBHBIX aHA3POOHBIX, PaKyIbTATUBHO- aHA3POOHBIX MHUKPOOPTAaHHU3MOB
(MAD®AM) 1 cM® CMbIBA 3aCEBAIOT Ha TBEPAYIO NUTATEIIBHYIO CpPEAy M TEPMOCTATUPYIOT IMPHU
(30%1)°C 24 yaca.

2llpu omnpenenenuu OGaktepuil rpymmsl kumeyHsix nanodek (BI'KIT) cMbIB Bech Wil OCTaToOK OT
1I0CeBa TMpPEbIIYIIEro 3aceBaloT B XKHUAKYyI0 cpeny Keciep u tepmocratupyior npu (3071)°C 24
yaca.

3llpu omnpeaeneHny TEPMOCTONKON MOJIOYHON MAJIOYKH M JAPOXOKEH Ha 000pYyTOBAaHUU TaMIIOHOB
CO CMBIBOB OITYCKAalOT B MPOOHMPKY CO CTEPHIIBHBIM MOJIOKOM U BbLAEpKUBAIOT 16-24 u. IIpu 40-
45°C (nus BeIsBiIeHMs Tajtouek) wik npd 30°C (Uit BHISBIEHUS IPOXKIKEN).

dopma npeacTaBiaeHus pe3yJabrara:

BriBoibI 10 pabote

Tema 3.2CanuTapHo-TUrneHnYeckne TpeOOBaAHUS K OMeELEHUAM, 000py10BaHHIO,
HHBEHTAapI0, 0JexkK/e MepCcoHaIa

IIpakTuyeckasi pa6ora Ne 11
Pemrenue CUTYallMOHHBIX 3aJia4 I10 IMpaBHJIaM I10JIb30BAHHA MOIOIIUMHU U
NE3UHPUIUPYIONIMMHU CPEACTBAMU, CAHUTAPHBIM TPEOOBAHHUSM K MBITHIO U 00€33apaKHBAHUIO
MOCY/Ibl, THBEHTapsl U 000py10BaHUs

Heap pabdoThi: TpHOOpPETECHUE YMEHHUH B pacueTe MOIOMUX U JAC3UHPUIUPYIOMIMX CPEICTB IS
MBIThSI M 00€33apaXHBaHUs TIOCY/IbI, HHBEHTAps 1 000PYAOBaHUS.

Boinoainus padorty, Bel Oynere:

YMeTh:

- pemars 3aJayd IO pacyeraM MOMOIIMX U Je3UMHQUUUPYIOMIUX CPEACTB [UIsl MBIThS U
o0e33apaKuBaHUs MOCY/1bl, UHBEHTapsl U 000PYAOBaHHUS.

MarepuanbHoe obecniedeHue: TaOIUIbI, KATBKYISITOPHI.

3aganue:

ITToBTOpHTE paHee 3y4YEeHHBIH MaTepHal 1o NpurotosieHuto 10% pacTBopa XJIOpHON U3BECTH
21IpousBecTu pacueTsl Je3MHOUIUPYIOIUX CPEACTB M IMPUTOTOBJIEHUS PAcTBOPOB IS
00pabOTKHU MOCY1bl, UHBEHTApsl U 000PYAOBAHHUS.

3CocTaBbTe OTYET O MPOJEITAHHOU padoTe.

Xox padoTsl

ImoBTOpUTE TIpaBMia pacyueTa Ae3UH(DHUIIMPYIOMUX BEIIECTB AJI 00padoOTKH;

2pemmTe 3a/1a41 0 pacyeTy KOHIEHTPAINY Ae3HH(DUIIMPYIOIINX BEIIECTB B paCTBOPAX.

3caemaiiTe BEIBOI.

40T4eT 0 MpoJIeNaHHON paboTe:

ANTOpUTM  TIPUTOTOBJIECHUS  JE3MHOHUIMPYIOUIMX  PacTBOPOB  MOBEPXHOCTEH, 0O0pabOTKU
o0OpyJOBaHUs, TOCYAbl M  HWHBEHTaps  HCIOJB3YIOT  PAacTBOPHl  XJOPHOM  HM3BECTH.
[TocnenoBarenbHOCTh ACWCTBUI JUId pa3BelleHHs Mopollka cieayromas: Haners xamar, macky,
OYKHM U 3alIUTHBIE nepyaTku. KumorpamMm cyxoi XJIOpHOW HM3BECTH BBICHINATH B JIECATHIMTPOBOE
Bepo. 3aTeM MEeJUIEHHO BBUTUBATh B 3TY eMKocTh Boay (10 1), muiaBHO moMeninBasi. Beapo 3akpbITh
KPBILIKOW U OCTaBUTh Ha 24 yaca. [IporenuTs pacTBOp, 3JIUTh €ro B OyTHUIKY U3 TEMHOI'O CTEKIIa,
IUTOTHO 3aKYNOPUTH M HAITUCATh ATUKETKY C YKa3aHUEM JaThl 1 BPEMEHU MPUTOTOBIECHHS pacTBOpPA.
CpOK rOZJHOCTH TaKOTO PacTBOpa — HEJEIIs.

PacTBOpBI XJI0paMrHa TOTOBSIT HEMOCPEICTBEHHO MEpe]] YIOTpeOIeHuEM



- 1% - 10 r xnopamuna + 990 M1 BoBI
- 3% - 30 r x;mopamuHa + 970 M1 BOIBI
- 5% - 50 r x;mopamuHa + 950 M1 BOIBI
- 0,5% - 5 r xnopamuna + 995 M1 BOABL.

CuryanuoHHbIE 32/1a4H:

3agaua 1

IIpu npuroroBineHuun 10% MaToO4YHOro pacTBOpa XJIOPHOM M3BECTH B3sUIM 1 KI' CyXOH XJIOpPHOM
U3BECTU U cpasy nodaswin 10 i1 Boabl. [IpaBuiIbHO JI IPUTOTOBJIEH MAaTOUYHBIM PacTBOP XJIOPHOM
n3Bectu? OTBET 0OOCHYHTE.

3agaua 2

st 00paboTku pabouell MOBEPXHOCTH MPOM3BOJICTBEHHOTO CTOJa JOJDKHA HpUrotoButh 0,2%
pactBop xJyiopHOM u3BecTH. st sToro oHa B3sia 2 n 10% maTouHOro pactBopa W 2 JI BOJBL
[IpaBunbHO 1 IpUTOTOBIIEH pacTBOp? OTBET OOOCHYHTE.

3agaya 3

Hnst nesungexuuu Hy:kHO mpurotoButh 4 1 0,2% pactBopa ximopamuHa. s MPUTOTOBICHUS
pactBopa, B3suti 80 T MOpoOIIIKa XJI0paMUHa U pa3Besia ero B 4 j1 BoAbl. [IpaBHIIBHO JIM MOCTYIHIH?
Ob6ocHyiiTe OTBET

3agaya 4

JUis MBIThSI TIOJIOB B KOPHJIOPE HYKHO NPUTOTOBUTH 1% pacTtBOp xyopHOM u3BecTu. s 3toro
B3s1u 1 11 10% pactBopa u 10 11 Boasl. [IpaBunbHO 1 pa3BenieH pacTBOpP?

3agauya S

[IpurotoBbTe pactBOp 2% XJIOPHOW HM3BECTH IS Je3UH(EKIH 000pYAOBaHHUS U HMHBEHTAPS
KOHJUTEpCKOro 1exa. OTBeT 000cHyiTe

3agaua 6

Jna nesundexnuu obopyaoBanus HeoOXxoaumo mpurotoButh 2 1 0,5% pacTBopa XJIOpaMuHA.
CKONBKO HYHO B3SITh XJOopamMuHa (Tp) v BOIbI (Mi1)?

3agaua 7

PaccuuTaiite He0OX0qMMOE KOJIMYECTBO KOMIIOHEHTOB ISl IPUTOTOBIIEHUS 5% pacTBOpa XJIOPHOU
U3BECTH.

3amaua 8

Kakoii KOHIIEHTpaluu pacTBOP XJIOPHOW M3BECTH HEOOXOAMMO MPUTOTOBUTH Ui 0OpabOTKH PyK
noBapa? Paccunraiite KOMIOHEHTHI?

3agaya 9

Jlnst MbIThst 00pabOTKH 000pyIOBaHUS HY)KHO MpUroToBUTh 0,5% pacTtBop XjIopHOH m3Bectu. s
atoro B3su 5 1 10% pactBopa u 10 1 Boasl. [IpaBunbHO U pa3BeneH pactBop?

3agaua 10

Jns nesungpexkuuu HykHO mpurotoButs 2 11 0,2% pactBopa xiopamuHa. s MPUTrOTOBIEHUS
pactBopa, B3sui 40 I OpoIIKa XJIOpaMHHA U pa3Belia ero B 2 J Bojbl. [IpaBuibHO M mocTynuiu?
O6ocHylTe OTBET

dopma npeacraBjeHus pe3yabTara:
BriBoa. OTuer o mpoenanHoM pabore.
Tema 3.4CaHuTapHo-TUrHeHMYecKHe TPeOOBAHUS K TPAHCIIOPTHPOBAHMIO, IPHEMKeE U

XPAaHCHHUIO ITHIIECBLIX IPOAYKTOB

IpakTuyeckas padora Ne 12
['mrueHnyeckas OleHKa Ka4ecTBa TOTOBOM MUK (Opakepax).



Hean padotsl: [IpuobpereHne ymeHui MpoBEACHUS OpaKkepaka TOTOBBIX OJIIO]I.
Beinosnus patdory, Bel Oyaere:

yMeTh:

- IPOBOJUTH OpaKkepak TOTOBBIX OO

MatepuaabHoe o0ecniedeHue: CTOJIOBbIE JIOKKHU, TAPEIIKU, BUJIKU, HOX, OpaKepa)XHbIH KypHai
3aganmue:

1TIoBTOpUTE NpaBUIIa IPOBEIEHHS OpaKkepaka 10 KOHCIIEKTY;

20TBeTbTE HA BOIIPOCHI

30mnummuTe NopsAI0K MPOBEACHUs Opakepaxka O,

43anonaure Tabnuny «TpeGoBaHus K Ka4eCTBY IOTOBBIX OJIFOI».

53anonHuTe TabauLy OpakepaxHOro KypHaja

6Cnenaite BbIBOJ,.

Xoxa pa6oThl

KoHTpoJibHbIE BOPOCHI:

1.YUto Ha3bIBaeTCsS OpaKepa)keM IHIIN?

2.11o xakuM IOKa3aTessiM OIPeEsOT Ka4eCTBO TOTOBBIX OIt0?

3.ITo kako# 1IKaje OLIEHUBAIOTCS FOTOBBIE OIr0Aa?

4.B Kakoif TOKyMEHT 3aHOCSTCS OLIEHKHU 3a 01110107

5.Kakue 611012 HE TOMMYCKAIOTCS K peayu3anum?

1Ilopsanok npoBeneHusi OpaKkepaka roTOBbIX 0JII0:

CoNOORAWLNE

2Tadoauna «TpedboBaHusI K Ka4eCTBY rOTOBBIX 0JIHO1»
HaumenoBanue 0rona

BBIXOJI,T

BHEIIL BU]T

IBET

BKYC

3amnax

KOHCHUCTEHIIUS

KOMIUIEKCHBIN 00€ CTOJIOBOH

Jlata 1 yac U3roToBieHHs Oro1a

Bpewmst casiTust Opakepaxa

Haumenosanue 6:1r0/1a, KyJTHHAPHOTO U3IEIHS

Pe3ynpTaThl OpraHoNeNTHYECKOM OLIEHKH U CTETIEHH TOTOBHOCTH 0J10/1a, KyJTUHAPHOTO U3/IeNUs
Pazpemienue k peanusanuu 6110a, KyJTUHAPHOTO U3ETUS

[Toanucu 4neHoB OpakepakHOM KOMHCCHUU

[Ipumeuanue*



dopma npeacraBiaeHns pe3yabTara:
BriBoabl
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