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IHOACHUTEJIBHASA 3AIINCKA

JlonmomauTenpHas oOmieoOpazoBarenbHas (00mepa3BUBaloIIas) MporpaMmma
«3aHuMaTenbHas MuUKpockonus» (manee - Ilporpamma) HMeeT ecTeCTBEHHO-
HAYYHYK) HampaBi/ieHHOCTb. [Iporpamma  HampaBieHa Ha  TOJXy4YCHUE
OOYJarOIIIMMUCS 3HAHUA B YMEHUN, HEOOXOIUMBIX T (HOPMUPOBAHHS TIEIIOCTHOTO
MPEICTABICHUS] O MUPE MUKPOOPTAHU3MOB, UX POJM B KPYTrOBOPOTE BEUIECTB U B
YKU3HM YEJIOBEKa, a TAKKE O METOAaX MCCIICI0BAHUS MUKPOMHUPA.

AKTYaJIbHOCTb, Ne1arorudeckas 1ejecoodpa3sHocTb

B Hacrosmee BpemMs BCcE€ OONBIIYI0 aKTyallbHOCTh IPHOOPETAIOT
HACCIEeNOBaHUA B 00JacTH OMOJOTMUA M MEOUIIMHBEI. JTO CBSI3aHO U C MOSBJICHUEM
HOBBIX OMOTEXHOJIOTHH, HAIPUMEDP, TCHHOW WH)KEHEPHUH, U C YBEIUUCHUEM YHCIIA
ciryvyaeB WH(DEKITMOHHBIX 3a00I€BaHUH YEIIOBEKA U KUBOTHBIX, TPUIHMHON KOTOPHIX
MOT'YT OBITh KaK JIJaBHO M3BECTHBIC, TAK M HOBBIE BUIbI MUKPOOPTaHU3MOB. [loaTOMy
COBPEMEHHOMY YEJIIOBEKY IIPOCTO HEOOXOAWMBI 3HAHUSA O OHOJOTHYECKOMN
O0e3omacHocTH. YenoBeKy HEOOXOIUMO 3HaTh, KakK 3aIlUTUTHCS OT BPEIHBIX
MUKPOOPTaHU3MOB U B35Th Ha BOOPY)KCHHUE TTOJIC3HBIX.

MukpoOuosnorusa sBiaseTcs (PyHIaMEHTaIbHON OWOJIOrMYECKON HayKoW U
U3Yy4aeT CTPOEHUE U SKOJOTHMI0 MUKPOOPraHU3MOB. YenoBeueckas NEATEIbHOCTh
SBJIIETCSI HOBBIM (DAKTOPOM, BIIMSIOIIMM Ha COBpeMeHHYIo Ouochepy. bakrepun, B
Opolecce aJanTaldd K KCEHOOMOTMKAM - XUMHYECKMM  COCAMHEHUSM,
OTCYTCTBYIOLIUM B MpPHUPOAE U CHUHTE3UPYEMBIM JIIOJbMH, - HPUOOpETAOT
YCTOMYMBOCTh K TOKCHMYECKHUM JJIsi BCETO JKMBOTO BEILECTBaM, BbIpaOAaThIBAEMbIM
IPOMBIIIJIEHHOCThIO, U HAUMHAIOT NepepadaThIBaTh UX B IPUBBIUHBIC €CTECTBEHHbBIE
MeTabonautel. [loaToMy celiyac, B YCIOBUSAX HM3MEHSIONIEWCS Ouocdepsl, TH0aU
CTaJIKUBAIOTCSI C HOBBIMU aCHEKTaMH 3KOJIOTMH MUKpoopraHu3moB. KoHTposb 3a
OKpY’Karoliel cpenoil HeBO3MOXkeH 0e3 3HaHuil MukpoOuonoruu. B mocnegHee
BpeMsl  MOSBISIIOTCS ~ MCHOJB3YIOIIHE  MUKPOOPraHU3Mbl  IPOU3BOJCTBA,
BBIMYCKAIOIINE TNPOAYKTHl MHMKPOOHOTO M HEMHUKPOOHOTO MPOUCXOXKICHUS.
[lepeuncnenHoe BhIlIE HALEIUBAET Ha HEOOXOIMMOCTH YIIIyOJEHHOTO H3y4YeHUSs
MUKpPOOHOJIOTHH, Ha YTO W HaNpaBJeHO conepkanue [Iporpammei.

[Ipennaraemas I[lporpamma mpenmnosaraeT psj Ja0OpPaTOPHBIX OMBITOB, TJIE
oOy4aronyecs y3HatoT OMOJIOrMYeCKUE CBOMCTBA MUKPOOPTaHU3MOB PAa3HBIX BUOB:
MPOCTEUIINX, MHUKPOCKONMMYECKUX TpuOOB, OakTepuil; Haydarcs, paboras c
ONTUYECKUMHU MPUOOpPaAMU - MHUKPOCKONAMH, MOIy4YaTh LUQPPOBBIE H300paKeHUS
[IpenapaTroB, CAMOCTOSATEIBHO TOTOBUTH MPENApaThl JJIsI MUKPOCKOIWH, J€IaTh
MOCEBBI, TPOBOANTH MEPBUYHYIO UACHTU(DUKAIIMIO MUKPOOPTaHU3MOB; PUOOPETYT
HABBIKU pa0OThI C KUBBIMU KYJIbTYpaMu OaKTEpHil U TpuOOB.

[Iporpamma  pekOoMeHJOBaHA  JUIsl  MCIOJB30BAHHUS B CHCTEME
JOTIOJTHUTENBHOTO 00pa3oBaHusi B 1HelaxX (OpPMHUPOBaHUS Y OO0y4aroIUXcs
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MOTHUBALIMHU K BBIOOPY NPO(EeCCHOHATBHOM 1eITeIbHOCTH.
Hannas [Iporpamma pazpaboTaHa Ha OCHOBE MPOrPaMM:

. «IOHb1i1 MuKpoOuonory (pazpadoruuk 3axaposa E.A., nenaror
nonoJiHuTeNbHOro oopazoanus, ' BOY Ilkoma Ne 1352, Mockga, 2016);

. «3aHnMaTeapHass MUKpoourosiorus» (JlemaprameHt o6pa3oBaHus T.
Mocksel 'BOY ATHuM «uTemnexty», 2012);

. «MukpoMup» (pazpadotuuk YBaposa B.1., nenaror
nonoJiHuTenbHOro oopazosanus, MbY J10 MIOL] «byrynuneny, Banrycst, 2017).
Hean

HGHL HpOTpaMMBI - 1aTb TCOPCTUYCCKUC 3HAHUA U IIPAKTHYICCKHC HABBIKHN B
obOnacTn MI/IKpO6I/IOJIOFI/II/I; CTUMYJINPOBATb HHTCPCC K Hay‘-IHO-HCCJIGI[OBaTGJIBCKOﬁ
1 TTI03HABaTEJIbHOMN ACATCIIBHOCTH Y o6yt1a}0nmxc;1.

3agauu

Obyuarowue:
*  pacUIUpPUTh KPyro3op oOyqaromuxcs B 00JaCTh OMOJIOTUYECKUX TUCIIUIUINH;
* TO03HAKOMUTH C PA3HOOOPA3ZHEM MUKPOOPTaHU3MOB;
*  paccMoOTpeTh O0COOEHHOCTH OpraHu3aluu Pa3JIMYHbBIX rpynn

MUKpPOOPTaHU3MOB (BHPYChI, OakTepuu, TpuObI), UX POJU B NPUPOJIHBIX
IIpoLEeccax U 3HaYEHHE I YEIIOBEKA;

* 00y4uTh METOJAM U IIPUEMaM HAyYHO-UCCIE0BATEIbCKON pabOThI;
* chopMHUpPOBATH HABBIK pabOTHI C HAYYHOU JINTEPATYPOH;

* COBEpIICHCTBOBATh HABBIK BBHIMIOJIHEHUS W 3alllUThl CAMOCTOATEIBHOU
UCCIIeI0BATEILCKON PaOOTHI.

Paszsusarowue:
* pa3BUTH AHAJIMTHYCCKUE CIIOCOOHOCTH, aMsTh, BHUMaHHE,
HaOII0AATEIbHOCTE;

* pa3BUTh TBOPYECKHE CIOCOOHOCTH OOy4YaroIllerocss M TMOTPeOHOCTh B
camopean3alny;

* chopMHUpPOBATH U PA3BUBATH MOJIOKHUTEIBHYIO MOTHUBAIINIO B yU€OHOM U

npeanpodeccuoHanbHON JeSTeIbHOCTH.
Bocnumamenvnoie:

* BOCIIUTaTh yMEHUE pabOTaTh B KOJUIEKTHUBE;

* BOCIIMTaTh CAMOIIO3HAHKME O0YYAIOIIUMCS CBOEH TUYHOCTHU, CBOUX
TBOPYECKUX CIIOCOOHOCTEN U BO3MOKHOCTEN;

* BOCIMTAaTh OTBETCTBEHHOCTH, TPYJ0JIIO0UE, LIENIEYCTPEMIIEHHOCTD U
OpPraHW30BaHHOCTB;

* CO3/aTh YCIOBHUS JUIA YCHEIIHOM COLMAIH3alui OO0y4aroumxcs IMyTeM
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opraHu3anud KOM(pOPTHON TICUXOJOTUYECKONM OOCTaHOBKH, aTMoc(epbl
B3aMMHOT0 YBa)X€HUS, UHTEPECA U JIOBEPUS.

Kareropus o0yuarommuxcs
JlomonHuTenbHas ~— oOlIepa3BUBalOlas — mporpamma  «3aHUMaTelbHas
MUKPOCKOIIHS» pacCYMTaHa Ha KOHTUHIEHT 00y4aroImuxcs B Bo3pacre 13-16 ner.

Cpoxk peammszanuu IIporpammbi

JlonosnHuTEeNbHAs ~ OOLIEpa3BUBaWOIIas  IporpamMma  «3aHUMAaTeIbHas
MUKPOCKOIIHS» pacCuuTaHa Ha OAMH roj o0yueHus. [IpoomkuTensHOCTh 00yUeHus
cocraBisieT 35 yueOHbIX yacoB. [IpenmenpbHas HaMOMHAEMOCTh Y4YEOHOM TPYIIIBI
coctaBisieT 15 yenoBek. Takoe KOIMYECTBO OOYHAOIINXCS SABJISIETCS] ONTUMAIIbHBIM
JUTSL OpTaHU3aIuU Y4EeOHOH 1 SKCTIEPUMEHTAIBHOM JIeATETHbHOCTH.

dopma u pesKuM 3aHATHH

dopmMa mpoBeieHHs YIEOHBIX 3aHATHM - TpynnoBas. 3ansaTus no [Iporpamme
npoBoasTcs 1 pa3 B Hegento 1o 1 dacy. [IpogomxuTenbHOCTh 0qHOTO 3aHATUS 40
MUHYT, BKJIIOYasi HEMOCPEACTBEHHO COJEPKATENIbHBIA aCleKT B COOTBETCTBHH C
y4eOHO-TEMaTUYECKUM TUIAHUPOBAHUEM, a TAKXKE€ C Y4ETOM OpPraHU3AIlMOHHBIX U
3aKJTIOUUTEIIBHBIX MOMEHTOB 3aHATHSL.

OcHOBHOM TpUHLKUII peann3auny [IporpaMmel - coueTaHne pa3IuIHbIX BUIOB
y4€OHO-TBOPUYECKOM IESITETLHOCTH ITyTEM UX YaCTOU CMEHHBI.

Ilnanupyemble pe3yJbTaThI
K konity o0ydenus mo IIporpamme obygarommuecs: Oy1yT 3HATh:

*  HCTOPHIO Pa3BUTHS MUKPOOHUOJIOTHH;
* CTpPOCHHUE HAa  KJICTOYHOM  YpOBHE  TIPEACTABUTEICH  MHUpa
MHUKPOOPTaHU3MOB,;
*  OIpeeICHUS OCHOBHBIX MOHATUH MUKPOOHUOJIOTHH,
. CIOCOOBI  JMATHOCTUKM M MeEpPhl TNPODUIAKTHKHA BHUPYCHBIX H
OakTepHalIbHBIX 3a00JICBaHUI paCcTCHUH, )KUBOTHBIX, USJIOBEKA;
* 3HAaYCHHE M3YYCHHBIX MUKPOOPTaHU3MOB B IPUPOJIC U KU3HU YCIOBEKA.

K xoniy o6y4enus no [Iporpamme obydaroruecs OyayT yMeThb:

* paboTaTh C MUKPOCKOTIOM U MHUKpOIIpEnapaTamu, J1abopaTopHbIM
000pyZI0BaHUEM U HHCTPYMEHTAMU;
* TOTOBUTH JaOOPATOPHBIC MUTATEILHBIC CPEIBI;

¢ TOTOBUTDH KYJbTYPbI OAHOKJICTOYHBIX OPTraHN3MOB,

° Ha6JIIO,IIaTB M CpaBHMBATb PE3YJIbTATbI OMOJOTrUYECKOr0 9KCIICPUMCHTA,
¢ CXCMAaTHU4YCCKH I/I306pa)KaTB HCCIICAYCMBIC OOBEKTHI.

COJEPXAHUE TPOI'PAMMBI
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Y4eOHbIH (TEMAaTHYECKHIT) IJIaH

Ne Ha3sBanue pa3sneiios, Tem KoJIM4ecTBO YacoB DopMbl
n/n Bcero (Teopus IIpakTuka KOHTpOA
BBeneHue B MUKPOOHOJIOTHIO 1 1
1. 5) S) TecTtupoBanue
Mukpoouosiorusi. Uctopusi Hayku
1.1. |[lonay4Hblii (3BpUCTHYECKHI) ITAIl 1 1
pa3BUTHS MUKPOOHOJIOTHU
1.2.  Mopdonorudueckuii sTam pasBUTHs 1 1
MUKPOOHOIOTUN
1.3. |®usuonornyeckuii (macrepoBCKuii) 1 1
MEpUOJT Pa3BUTHSI MEKPOOUOJIOTHH
1.4, VImMyHOJOTHYECKHI 3Tall pa3BUTHS 1 1
MUKPOOHOIOTHA
1.5.  MonekyssipHO-reHeTHUECKHIA ATaI 1 1
pa3BUTHSI MUKPOOHOJIOTHA
2. 6 2 4 3auérHas pabora
I[uTaTeabHbIE CPeibl U METOIbI
BHIPALMBAHUS MHUKPOOPTaHM3MOB
2.1. |OcHOBHbBIE METO/IbI KYJIbTUBUPOBAHHUSI 3 1 2 AHann3
MUKPOOPIaHU3MOB BBITTOJIHEHHBIX
1abopaTOPHBIX
pabor
2.2. |[luraTenpHBIC CPEIBI IS 3 1 2 AHamn3
KYJIbTUBUPOBAHHSI MUKPOOPTaHU3MOB BBITTOJIHEHHBIX
mabopaToOpHBIX
pabot
3. CucreMaTHKa MEUKPOOPTraHU3MOB 1 1 TectupoBanue
4. Mopgoaorusi MUKpPOOPraHu3MoB 9 55 3,5 3auéTHas paboTa
4.1.  |OcoOEHHOCTH CTPOEHUS 2 1 1 AHanu3




OaKkTepuaIbHOU KIETKU BBITIOJTHEHHBIX
1a00paTOPHBIX
pabot

4.2.  |Bupycsl 2 2 TectupoBanue
4.3.  ['pulsr 1 0,5 0,5 AHanus
BBITTOJIHEHHBIX
mabopaTOPHBIX
pabot
4.4.  [Tlpocreiimue 1 1 TectupoBanue
4.5.  [MUKpPOCKOITMYECKHE METOIbI 3 1 2 AHanus
n3ydeHusi MOp(hoIoruu BBITIOJTHEHHBIX

MUKpPOOPTaHU3MOB 1abopaTOPHBIX
pabot

0. Du310JI0THI MUKPOOPTAHU3MOB 3 1,5 1,5 3auéTHas pabora
5.1. |[Xumuueckuii coctaB U pu3nOIOTHUS 1 0,5 0,5 AHanu3

OakTepwuii BBITTOJIHEHHBIX
mabopaTOPHBIX
pador

5.2.  |CiocoObl muTaHust OaKTepuit 1 0,5 0,5 AHann3
BBITIOJTHCHHBIX
1a0b0paTOPHBIX
pabot

5.3  |U3ydyeHue merabonmu3mMa 1 0,5 0,5 AHamn3

MUKpPOOPTaHU3MOB BBITIOJTHEHHBIX
mabopaToOpHBIX
pabor

6. JKOJIOTHSI MUKPOOPTraHU3MOB 1 0,5 0,5 3auyérHas paboTa

7. PoJsib MUKpoOpPranu3MoB B npupoge, 1 0,5 0,5 3auéTHas pabora

U JKU3HH YeI0BeKa

3. 1 0,5 0,5 3auéTHas pabora

Binsinue (pakTOpoOB OKpYy KaKoLIei

cpelbl HA MUKPOOPTaHU3MbI

0. I[IpoekTHO - MccIeq0BaTeIbCKAS 2 2

nesATeJIbHOCTh

9.1. [[IpexcraBieHue MPOEKTHO- 2 2 Wrorosas

MCCIIeIOBATENLCKUX PadoT. aTTeCTaIns

TlogBeneHue NTOroB

Bcero yacoB:| 35 19 16

Conepxanue y4e0HOro (TeMaTH4€CKOI0) IJIAHA
BBenenue B MukpoounoJsioruro (1 4.)

Teopemuueckue 3anamusa. llpeamer, 3aa4u ¥ 3HAUCHUE MHUKPOOUOJIOTHH.
MukpoOuosioruss Ha COBpPEeMEHHOM Jrame. [Ilpodeccmn W CIENHATLHOCTH,
CBSI3aHHBIC ¢ MHUKpoOuWosioruedi. Mcropus pa3BUTHS MHKPOOHONOTHH, €&
noctmxkeHus. baktepuosiornueckas Jabopatopus. EE€ ycTpolicTBO M 3amavd.
JlabGopaTopHas ammapaTypa U 000pyJOBaHHE: MPUMEHEHHE, Ha3HAYCHHE, TTPUHITUTT
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pabotel. Ilenm w 3amaum  Ilporpammbl. @opMbl U METOAbI  PaOOTHI.
OpranuzaimoHHbIE BOIIPOCHL.

1. Muxkpoounoaorusi. Uctopust Hayku (5 4.)
1.1. doHay4HbIi (3BPUCTHYECKHUIT) ITANl PA3BUTHS MUKPOOHOJIOTHH

Teopemuueckue 3amamun. llogxon I'mnmokpara. ['mnmokpar - aBTOp
OOLIUPHOro cOoOpaHusd U3 ceMH KHUT «Onuaemun». xupomamo dpakactopo -
rurnore3a o rnepefadye MHEGEKIMU MaJCHbKUMHU TEIblaMU, MEepeJaloluMUcI pH
KOHTaKT€ U COXPaHAIOIMIMMUCS Ha Belax 00JIbHOTO.

1.2. Mopdosiorudeckuii 3Tan pa3BUTUsI MUKPOOHOJI0THH

Teopemuueckue 3anamus. Koneny XVIl-cepeauna XIX B.: OTKpbITHE MUpa
MUKPOOPTaHU3MOB, OIMCAHUE MX BHEIIHETO BHJIA, OMBITHI MO CaMO3apaXCHHUIO C
LENbI0 JI0Ka3aTh HH(EKIIMOHHYI0 MPUPOIYy MHOTHX 3a0ojeBaHuil. JIeBeHTyk
AHTOHM Ban - HuzepnaHACKWNA HATypaJUCT, OJAWH U3 OCHOBOIOJOXHUKOB
mukpockornuu. XVIII Bex - B MUKpOOHOTIOTHHN 3apOAUIIaCh JEOHTOIOTHUS.

1.3. ®duzuoJornyeckui (macrepoBcKuii) nepuos pa3BUTHS
MHKPOOHO0JIOTHH
Teopemuueckue 3anamusa. Konen XVIII - nauano XX B. - Hayano Hay4yHOM

MUKpoOHosoruu. OTKpbITUE OOJIBIIMHCTBA  BO30yauTeneil  MHOEKIMOHHBIX
3a00JIeBaHUM, BUPYCOB, pa3pab0oTka MUKPOOHOW KOHIIEHIMU OOJie3HEH, U3ydeHue
KU3HEICATEIbHOCTY MUKPOOHOH KieTKH. DaBapy JeHHep - MeTo ] BaKLUUMHAIUH.
Havano 6opsObl ¢ BupycHbiMH uHpekuusmu. Jlyu Ilactep - unen [lapmkckoi
aKaJieMHH HayK, OCHOBOIIOJIOKHUK COBPEMEHHON MUKPOOHOJIOTUH 1 UMMYHOJIOTHH,
onorexHosoruu. OMNpOBEPKEHUE TEOPUU CAMO3APOXKIECHUS MHUKPOOPTraHU3MOB
(1860).  Merox  macrepuzaluu. 1883 1. - CO3JlaHh€  TIEePBOTO
HAy4YHO-UCCIIEI0BAaTEIbCKOIO0 MHCTUTYTa MHUKpoOuonoruu - Mucruryra Ilactepa.
1892 ron - otkpeitne J.M. MBaHOBCKMM 1apcTBa BHUPYCOB (IpU H3YYEHUH
Mo3anyHOW OosiesHu Tabaka). PoGepr Kox - oamH ©3 OCHOBOMOJIOKHHUKOB
COBPEMEHHOW OaKTEPUOIOTHH U MHIEMUOJIOTHH.

1.4, HWMMYHOJIOTHYECKHUH 3TANl PA3BUTUSI MUKPOOHOJI0TUN

Teopemuueckue 3anamua. Hayano - cepenquna XX B. U.MI. Meunukos -
POCCUHCKUN OHOJIOT M MAaTOJIOT, OJAWMH M3 OCHOBOMOJIOKHUKOB CpPaBHUTEIbHOU
MaToJOTHU,  DBOJIOIMOHHOM  AMOPHOJIOTMH,  WMMYHOJOTHHM,  CO3AaTelb
daromurapHoit Teopun uMMyHHTeTa. 1929 1. A. ®neMuHT - OTKpBITHE
neHuuuMHa. Hauano spbl aHTHOMOTHKOTEPAITUH.

1.5. MoJeKkyJsIpHO-TeHeTHYeCKHU I ITal Pa3BUTHA MUKPOOHOJIOT UM

Teopemuueckue 3anamus. Bropas nonoBuHa XX Beka - pacmmgpoBaHa
MOJIEKYJISIpHAsi CTPYKTypa OakTepwii M BHPYCOB, CTPOEHHE M COCTaB T'€HOMA,
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CTpYKTypa (akToOpoB MMMYHHOM 3alllUTHL. Ycrexu B 00prOe ¢ MH(EKIMOHHBIMU
00JIe3HSIMU HOBbIE MYTH U METOJAbl JUAarHOCTUKUA M TEpanud HEHMH(PEKIMOHHBIX
00JIe3HEN, CBSI3aHHBIX ¢ HAPYLIEHUEM UMMYHHOM CHCTEMBI.

2. IluTaTesibHBbIE CPeibl U METO/Abl BHIPAIIIUBAHUS MUKPOOPraHu3MoB (6
4.)

2.1. OcHOBHBIE MeTOAbI KYyJIbTUBUPOBAHNS MUKPOOPraHU3MOB

Teopemuueckue 3anamusn. MeTonpl moceBa Marepuajia Ha MUTATEIbHBIE
cpenbl. KynpTuBUpOBaHME  MHUKPOOpPraHu3moB. KynbTypanbHble  CBOWCTBA
MUKpPOOpPraHu3MoB. CMENIaHHBIE U YUCTBIE KYJIbTYPbl MUKPOOPTaHU3MOB.

Ilpakmuueckue 3anamusn. Jlaboparopubie padorbl. [logroroBka nocymsi,
M3TOTOBJICHUE BaTHO-MaPJIEBBIX MPOOOK. [[purotroBieHne nuTaTeabHbIX CPE/.

2.2. IIuraTeJbHbBIE Cpeabl 1JId KYJbTUBUPOBAHUA MUKPOOPTaHU3MOB

Teopemuuecxue 3anamus. OCHOBHBIC CpCAbl OJI1 HAKOIIJICHHA OmoMacchl
MHUKPOOPIaHU3MOB, CITOCOOBI WX IMIPUTOTOBJICHUA. Tpe6OBaHI/IH K MHTaTeJIbHON
cpeac: MOJIHOUCHHOCTD, CTCPHUIIbHOCTD. dacoBKa NUTATEIbHOMU CpCIbI.

Ilpakmuueckue 3anamusa. JlaboparopHbie paodorbl. [Ipurorosnenue
nuTaTenbHbIX cpea. OnpeneneHue KoaudecTBa OakTepuil. BbiieneHne 4ucToin
KYJBTYPbl MUKPOOPTaHU3MOB.

3. CucremaTuka MUKpoopranuzmos (14.)

Teopemuueckue 3anamuna. OCHOBbl CHUCTEMATHKU >KUBBIX OPraHU3MOB.
[Tpuniun OuHapHO HOMeEHKJIaTypwel. Cucrematuka W Mopdoyiorus OakTepui,
npoctenmux, TpuOoB, BuUpycoB. dopma kierku Oakrepuit (MUKPOKOKKH,
TUTUIOKOKKH, CTPENTOKOKKU, TETPAKOKKH, CApUUHBI, CTapUIOKOKKH, OakTepww,
OALMILIBL, KIIOCTPUIUHA, BUOPHUOHBI, CTUPUILIBI).

4. Mopdosorusi MUKpOOpPranuzmos (9 4.)
4.1. Oco0eHHOCTH CTPOeHHS DAKTEePHATIBHON KIeTKH

Teopemuueckue 3amamusa. Otauuus OakTepuid OT JPYrUX KIIETOK.
JlonoJIHUTENbHBIE OPTaHeIUIbl OaKTePUIA: BOPCHUHKH, )KTYTUKH, KaICYJIbl.
MexaHu3M XpaHeHUs U Tepefadyd HacieAcTBeHHOW wuHdopmaruu. CBoiicTBa
OakTepuanibHON KJeTku. OOmeH BemiecTB. Poct. Pasmuoxenwme. I'eHeTmuecku
MoaudurpoBanHbie opranu3mel. Oayopecuupyromuii 6enok (GFP) 6akrepwuii.

Ilpakmuueckue 3anamua. JlaGopatopHbie pabdorbl. IIpuroroBnenue
MpenaparoB Il MUKPOCKOMUPOBaHUS. MUKPOCKOIUS B TEMHOM TioJie U (pa30BOM
KOHTpAcTe.

4.2. Bupycsl
Teopemuueckue 3anamuna. Vicropus oTkpbiTHA BUpycoB. Bxiax JI.U.

9



MBaHOBCKOTO B pa3BuTuE BHUpyconoruu. Mopdoaorus BupycoB. @aru.
Hcnonp3oBanue GaroB ueaoBeKOM. 3a00JeBaHuUs, BbI3bIBAEMbIE BUpYCaMu (TPHIII,
reprec, renatut A, B, C u ap.). Ilpodunaktika BUpycHbIX 3a0oiieBaHui. Mepbl
npeaynpexaenus 3adoneBanust CITMIom.

4.3. TI'pudsbi

Teopemuueckue 3anamusn. YHUKaIbHOCTb CTpoeHus rpuOoB. Iluranue
rpuboB. Pazmuosxenue. Micnonp3oBanue rpuboB B METUIIMHCKUX U XO3IHCTBEHHBIX
nensx. Ilatorennsie rpudsl. [IpoduiakTuka TpuOKOBBIX 3a00JE€BaHUI YEIOBEKA.
Hcnonp30BaHne 4eI0BEKOM M€HETUYECKU MOJU(UIMPOBAHHBIX MUKPOOPTraHU3MOB
JUIs  NPOU3BOJACTBA BaKUWH, (papMalEeBTUUYECKUX IMpernapaToB, MPOAYKTOB
OpPraHU4ECKOro CUHTE3A.

Ilpakmuueckue 3anamusa. JlabopatopHbie padoTbl. IIpurorosnenue
KYJbTYpbl JpOXOKEM © uUX MUKpokomupoBaHue. KoHTponbHas 3akyrmka:
oTpejiesieHre copTa xjaeba Hanboiee yCTOMUUBOTO K TUIECEHH.

4.4. TIlpocreiimue

Teopemuueckue 3aHAmMUA. Mop¢onornueckne O0COOEHHOCTH
IIPEACTABUTENIEW THUIIA MPOCTEUIINe. XapaKTEepPUCTHKA KJIACCOB MPOCTEUIIHX.
Bonesnu, BoI3bIBa€MbIE MIPOCTEHIIMMHU, UX MPOPUITAKTHKA.

4.5. MukpockonuieckKue METOAbI U3Yy4YCHHUA Mopgosiorun
MHMKPOOPIraHNU3MOB
Teopemuueckue 3anamus. [IpuroroBneHue pa3HbIX BUJOB

MHUKPOCKONIMYECKUX MHUKpOIpENnaparoB. lIpuroroBieHne nurarenbHON Cpenpl U
BBIPAIIMBAHUE HA HEW MHUKPOOPraHU3MOB. BbIIEIeHNE MHUKPOOPraHW3MOB U3
€CTECTBEHHBIX CyOCTpaToB. BiusHue crepmimM3anuy U macTepu3alui Ha KauyecTBO
MOJIOKA.

Ilpakmuueckue 3anamusa. Jladboparopubie padoTbi: [IpurorosieHue Msaco
-MIENTOHHOTO  OyJibOHA. BbICNIEHME MHUKPOOPTAaHM3MOB M3  €CTECTBEHHBIX
cyoctpaTtoB. OOHapykeHre OakTepuid B MPOAYKTAaX MUTAHUs (Ha MPpUMEpPEe MOJIOKA).

PaGota ¢ mukpockonom. M3ydeHue MHUKpompernapaToB ¢ NPUMEHEHUEM
MMMEPCHOHHOM CUCTEMBI. DOTO- U BHACOChEMKAa MHKPOOOBEKTOB. OmpeeiacHue
MOPGhOJIOTHH MHKPOOPTaHU3MOB B TOTOBBIX OKpAIICHHBIX IMpernaparax: GopMbl H
B3aUMOPACIIOJI0KEHHUS KJIETOK, HUIMYHUE CIIOP, KAICYJI, )KTYTUKOB, BKIIFOUEHUM U JIp.
MuUkpockonusl TJIECHEBBIX U JAPOXKKENOAOOHBIX TPUOOB. OCOOEHHOCTH CTPOCHUS
OaKTepraIbHON KJIETKH HA IPUMEPE CTPOCHUSI CEHHOM MaIOUKH.

5. ®U3N0JI0rusi MUKPOOPraHu3Mos (3 4.)
5.1. Xumunueckuii coctaB u Gpusnoorus 6aKkrepui
Teopemuueckue 3anamus. XUMHAYECKUMN COCTaB. JlpixaHue
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MukpoopranusmoB. @depmentel. PocT u pasmHoxeHue Oaktepuil. BiusHue
XUMHUYECKUX, (U3NYECKUX, OUONOTHYECKUX (AKTOPOB HAa MHUKPOOPTAHU3MBIL.
CrepuinbHOCTb. METOABI CTEPUIIA3ALUY.

Ilpakmuueckue  3anamusa. JlaboparopHble  padorbl.  3yuyenue
3aBHCHUMOCTH POCTa U Pa3MHOXKEHUS IPOACGKEN OT HATMUMSI TUTATENIbHBIX BEIIECTB B
cpene.  OmnpeneneHne  caxapOJIMTUYECKUX ~ CBOWCTB ~ MHKPOOPTaHU3MOB.
Omnpenenenne NPOTEOIUTUUYECKUX CBOMCTB. OrmpeneneHue (HepMEeHTaTUBHbBIX
CBOMCTB MUKPOOPTraHU3MOB C MOMOIIBIO TecT-cucTeM. [IpuHIMN naeHTUpUKauuu
OaKTepHil.

5.2. Cnoco0bl nuTaHus GaKTepUii

Teopemuueckue 3anamusn. @DOTOCUHTE3, XEMOCHUHTE3, CaANpOTPOPBHI,
napasutbl, CMiMOMOHTHI. KiryOeHbKOBBIE OaKTepUH, 0COOEHHOCTH B3aUMOJICHCTBUS C
pactenusiMu. Jlpixanue Oaxtepuil (a3poOsl, aHa’poObl). OCOOEHHOCTH MPOTEKAHUS
oOMeHa BelecTB y 0akrepuil. PocT u pazMHoxeHue.

Ilpakmuueckue 3anamun. Jlaboparopuble padorbl. «l3yueHue
3aBUCUMOCTH POCTa M Pa3MHOKEHHUS OaKTepuil B 3aBUCUMOCTH OT KOJIMYECTBA
MUTATENIbHBIX BEIIECTB». «POCT MUKPOOHBIX KJIETOK HAa TUIOTHBIX M TMOJIYXKHUIKUX
MUTATEJIbHBIX CPeaaxy.

5.3. U3yuyenue meTado,M3Ma MUKPOOPraHU3MOB

Teopemuueckue 3anamus. BplaeneHrue yriekuciaoro raza apoxoxamu. Pocr
MUKPOOPTaHU3MOB B TIPHUKPEIUVICHHOM cocTosiHuM. (OOpa3oBaHue OHOIIJICHOK.
bakrepuanbhas QuryopecuieHus.

Ilpakmuueckue 3anamusa. JlaboparopHble pa0dorbl. Brigenenue
VTJIEKUCTOTO Ta3za Jpoxokamu. OOpaszoBanue OuoruieHok. «buocdepa B Oanke
(xononka BuHorpaackoro)». @iayopecleHlMsl MCEBIOMOHAA B 3aBUCUMOCTH OT
MPUCYTCTBHUS JKeJie3a B Cpe/ie.

6. Ixosorusi Mmukpoopranuzmos (1 4.)
Teopemuueckue 3anamus.

Mukpodaopa mouBsl. B3aummocBsi3u pacTeHUd U MHKPOOPTAHU3MOB.
B3aumooTHOIIeHHsT MHKPOOOB MeXAy COOOM  IMOYBEHHBIMH  KMBOTHBIMHU.
OOpa3zoBaHuE NEPETHOS.

Muxkpodaopa Boabl. Mukpoduosornyeckas olueHKa BOJIbl, €€ OUUCTKA.

Mukpoduiopa mNUILEBBIX NPOAYKTOB. OrmpeaeneHne 4YHUCTOThI THUIIEBBIX
MPOAYKTOB. bDOJIE3HETBOPHBIE MUKPOOPraHU3Mbl NUIIEBBIX NPOAYKTOB M HX
YHHAUYTOKECHUE.

Muxkpodnopa Boznyxa. bopr0a 3a uncToTy BO3ayXa - BaKHEHIIEE YCIOBHE
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OXpaHbl OKPY>KaOIIEH CpeIbl.

Yenoseueckuii opranusM u Oakrtepun. Mukpodiopa pra, KHIIIEYHUKA, KOXKH,
ee poiib. JlucoakTeprnos, IpUYUHbBI BOSHUKHOBEHUS U MPO(PHIAKTHUKA.

Hpakmuuecmte 3aAHAmMUA.

JlabopaTtopubie padorbl. OOuWMI MHKPOOMOJIOTMYECKUN aHAW3 TOYBBHI.
bakrepuonornueckoe wuccienoBanue BoIbl. [IpocMoTp MHKpOQIIOpH MOJIOKA.
Onpenenenue yrciia OakTepuil B TaCTEPU30BAHHOM U CHIPOM MOJIOKE.

KonndecTBeHHBIN YIET MUKPOOPTAaHU3MOB, BCTPEUAIOIIUXCS B BO3yXE.
Okckypeust B COC nnm B 1a00paTopuio MOJIOYHOTO 3aBOAA.

7. PoJib MUKPOOPTraHU3MOB B NIPUPO/Ie U KU3HU yesioBeka (1 4u.)
Teopemuueckue 3anamus.

PacnpocTpaneHne MUKpOOPraHU3MOB B IPUPOJE, IOUBE, BOJE, Bo3ayxe. Ponb
MUKpPOOPraHU3MOB B KPYrOBOPOTE BEHIECTB. POJIb MHKPOOPraHM3MOB B OXpaHE
OKpyXXarlel cpeabl OT 3arps3HeHus. CnupToBoe OpOXKEHHE, BBI3BIBAEMOE
OpOAOKaMU W OakTepUssMM M €ro NpakTUYeCKOoe 3HaueHHe. MOJIOUHOKHUCIOe
Opoxxenue. PacipocTpaHneHre MOJIOYHOKUCIBIX OakTepuil B npupone. Baxkuelmue
MOJIOYHOKHUCHBIE  Oaktepud. [IpuMeHeHHEe  MOJIOYHOKHCIBIX  OakTepuii B
IPOMBIIIIEHHOCTH. MacIIsIHOKHCIIOE OpOXKEHHUE.

buonoBpexaeHne TEXHUYECKUX OOBEKTOB - KaK pe3yJbTaT JESITEIbHOCTH
Oaktepuit. OmnpeneneHue OUOMOBPEXKICHUS Kak  sBJICHHUS. bakrepum -
OMOpa3pymuTeNu PE3UHbI, JAKOKPACOYHBIX TOKPBITUNA, TOPIOYEro, IPEBECHUHBI,
OyMaru, TEKCTWIbHBIX BOJIOKOH, KOXH. 3alTra OT OHOMOBPEKICHUI.
buoreorexnonorust u 6akrepun. Mcnonb3oBanue OakTepuil B TOPHOAOOBIBAIOIIEH
MPOMBIILJICHHOCTH, BbIIIETAYUBAHUN METANIOB, 0OeccepuBaHuu yrien, 6opbde ¢
METaHOM B yTOJIbHBIX II1aXTaX, MOBHIIIICHUH HEPTEOTIaYH TIACTOB.

['enHass WHXXEHepUs W TpakTUyeckas Mukpooduosorus. I[Ipou3BoacTBO
dbepMeHTOoB, yrieBoaoB. HxeHepHas H3UMOJIOTUS, CHHTE3 aMUHOKHUCIIOT.

Hpakmultecmte 3aHAmuA.

JlaGopaTopubie pabdorbl. CriuproBoe OpoxxeHue, oOHapyxkeHue COz,
KOJIMYECTBA 00PA30BaBIIETOCS CITUPTA; KAYECTBEHHBIC PEAKIIMK Ha STHIIOBBIN CITUPT
(C KPHCTATTUIECKUM HOIOM, C IBYXPOMOBOKHCIIBIM KaJTHEM).

MuxkpockonupoBaHue KJIETOK JPOAKEU. MuxkpockonupoBaHue
MOJIOYHOKHUCIIBIX OaKTepHii; MOJIOYHOKUCIIOE OpOXKEeHHe, OmpeeIeHNe MOJOYHON
KHCIIOTBI, OOpa30BaBINCWCS B pE3yibTaTe JTaHHOTO OpOXKEHWs; TMPOBEICHUE
Ka4ECTBEHHOW PEAKLINU HA MPUCYTCTBUE MOJIOYHOU KHUCIIOTBHI.

MacnssHoKHCII0e 6pO}K€HI/Ie, MHKPOCKOIIMPOBAHUC MaCJITHOKHCIBIX
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OaKTepHil.
8. Bausinue pakTOpoB OKpY:KaloLlel cpeabl HA MUKPoOpraHusmsl (1 4.)

Teopemuueckue 3anamua. dusznueckue  ¢QakTopbl (TemmepaTypa,
BBICYIIMBaHUE H 1p.). Xumuueckue (aktopsl (pH-cpenbl, neiicTBHe pa3HBIX
BelIeCcTB U Jp.). buonorudeckue axtopsl (CHMOMO3, Mapa3uTU3M, XHUIIIHUYECTBO,
aHTaroHU3M MHKPOOOB).

Ilpakmuueckue  3anamua.  JlaboparopHble  padorbl.  Pa3nuBka
MUTaTeNbHBIX cpen. [loceB, mepeceB MUKpPOOOB, IMONTYYEHUE YHCTBIX KYJIBTYD.
Bmusiaue  pactBopoB  muHepanbHbix  coier  CuSO, wuw  NaHCO; Ha
MUKPOOHOJIOTUYECKYIO aKTUBHOCTH TIOUBHI.

9. IIpPoeKTHO - HCCIeA0BATENbCKAS AeATEIbHOCTD (2 4.)

9.1. IlpencraBieHne NMPOEKTHO-UCCIeN0BaTeIbLCKUX padoT. [logBenenne
UTOTOB

Hpaxmultecmte 3anamus.

BoisiBenue  (BuzmeHue) mpoOsiemMbl; MMOcTaHOBKa  (popMylrpoBaHUE)
npoOiembl. DopMyNHpoBaHUE TIpeAMeETa Kak 00bekTa ucciegopanus. [locranoBka
[eIU; TPOSCHEHHE  HESICHBIX  BompocoB.  dopmynupoBaHUE  THIIOTE3bI.
[InanupoBanue u pa3paboOTka y4eOHBIX ACHCTBUI; BLIOOP METO/IOB UCCIICIOBAHMUS;
cOop AaHHBIX (HakomIeHHEe (PaKTOB, HAOIIOICHUH, JT0KA3aTENbCTB); MPOBEICHUE
WCCJICIOBAHMS; aHAIM3 U CHHTE3 COOPAHHBIX TAHHBIX; COMTOCTABICHUE TTOJTYICHHBIX
JAHHBIX W YMOB3aKJIIOUCHHUH; 00paboTka pe3ynbTaTOB; MpPOBEpKa THUIOTE3.
[ToaroToBka, HamucaHWe pabOTHI; CTPYKTypa TEKCTa, IyOJMYHAs 3alluTa.
CocraBnenue 1utaHa TekcTa paboThl. Hammcanwe uyepHOBOro BapwaHTa TEKCTa
pabotel. OOcyxknenue HapaboTok. BHecenue mnpaBok. Teopus YCHENIHOTO
BBICTYIUICHUS Juisi myOsuku. [lnan BeicTymuienus. [loaroroBka mpe3eHTanMyd Ha
OCHOBE BBICTYIUICHHS BBICTYIIJIEHHE C MCTIOIB30BaHUEM TIPE3CHTAITUH.

BricTyrieHre ¢ BBIMOJIHEHHBIMH paboTaMu nepel 00y4aroImuMUCcs TPYIIIbI
Ha KOHKYpCaxX U Hay4YHO-TIPaKTUYECKUX KOH(DEepEeHIUsX.

OOPMbBI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIbBI

B Tedyenme ydeOHOro roja memaror MPOBOJUT IMOATANHYIO JIUATHOCTHKY
YCIEUIHOCTH YCBOEHHUSI IPOrPaMMHOI0 MaTepuana:

*  BXOJSIIMA KOHTPOJh (MPOBEpPKA 3HAHUN YYalIMXCS Ha HadyaJbHOM
sTane ocBoeHus [IporpamMmnl);

* TEeKyLIUH KOHTPOJIb (B TEYEHHE BCErO CpoKa peanuzauuu [Iporpammsl);

* UWTOTOBBIM KOHTPOJIb (3aKJIIOUMTEIbHAs MPOBEPKA 3HAHWUN, YMEHUU,
HaBBIKOB 110 UTOraM peanu3auuu [IporpamMmer).

Bxonsumii KOHTpoJIb MPOBOAUTCS B TIEpBbIe JHU 00y4yeHus no [Iporpamme u
13



MMeEET CBOEH 1IEJIbI0 BBISIBUTh UCXOHBIM YPOBEHb MOJTOTOBKH 00YYaIOIIUXCS, IS
TOTO YTOOBI CKOPPEKTUPOBATH YUEOHO-TEMATHUECKUI TIIaH.

Texymuii KOHTPOJIb IPOBOJUTCS C IEIBI0 ONPEICIICHHUS CTCIICHN YCBOCHUS
00yJaromuMucs y4eOHOTO MaTepralla i yPOBHS MX TOJATOTOBIICHHOCTH K 3aHATHSIM.

DTOT KOHTPOJIb JIOJDKEH IMOBBICHTh OTBETCTBEHHOCTh W 3aMHTEPECOBAaHHOCTD
oOydaromuxcss B ycBOoeHHWH Matepuan. OH IO3BOJISCT CBOSBPEMECHHO BBISBHUTH
OTCTAOIUX, & TAKKE ONEPEKAIIUX 00YUCHHUS C IIeNIbI0 Hanbosee 3pPpeKTHBHOTO
mo00pa METOAOB U CPEACTB OOyUCHHSI.

WTOroBelii KOHTPOJb IIPOBOAUTCS C LEJIBK OIPEICIICHUS CTENEHU
JIOCTUXKEHUSI PE3yJIbTaTOB O0YUYEHUs, 3aKPEIUICHHS 3HAHUI U YMEHUH.

BI/IIIBI JUAarHOCTHK:

. TECTUPOBAHUE;
. OIPOC AETEW BO BPEMSI 3aAHSATHI;
. aHaJIM3 BBITIOJITHEHHOM paOOThI HA KaXKIOM 3aHSITHH;

* caMOCTOATENbHAasl TBOpUECKas paboTa;

* MPOBEIEHUE KOHKYPCOB, IPE3EHTAL[MI BHYTPH IPYIIIIbI;

. 3auéTHbIC Pa0OTHI B KOHIIE TEMAaTHUYECKOIO pa3zena;

. y4acTHE B KOHKYPCHBIX MEPONPUITHUSAX PA3IMYHOTO YPOBHS;
* UTOroBas aTTeCTaIlusl.

OPI'AHU3ALIMOHHO-IEJAT'OI'MYECKUE YCJIOBUSA
PEAJIN3ALIMN ITPOT'PAMMBI

Metoaunueckoe odecnneueHue peaauzanuu Ilporpammbi
B xone 06yuenus no [IporpamMme uCmonb3yoTCs:

*  y4eOHbIE TOCOOHS TI0 MUKPOOHOJIOTHH, MUKPOIKOJIOTHH, YKOJIOTHH,
CTaTUCTHUKE, BUPYCOJIOTHH;

. Hay4JHas JuTepaTypa;

*  METOJMYECKHE yKa3aHus Mo cOopy, 00padoTke mpod, MTOCTAHOBKE
AKCIIEPUMEHTA, IPOBEICHUS 0AKTEPHUOJIOTMYECKOTO M XUMHUYECKOTO aHaJN3a,

. HAYYHO-TIOMYJISIPHAS U IETCKask HAYIHO-TIOMYJIIpHAs INTEPATypa;
. TUTaKTHUECKNE CXEMBI;

. WLTIOCTPAIINH;

. BUJICODUITBMBI,

. KOJUIEKLIUH.

. [udposeie naboparopun nentpa Touka pocta

Pesynbratel pabotsl o [Iporpamme oopMisioTesi B BUIE HAYYHO-
UCCIIEJOBATEIBCKUX PadOT.

14



MartepuajJibHO-TeXHHYecKHe ycaoBus peajuzannu [IporpamMmmel

. Matepuainbl: mabopatopHast mocyaa, 0aKTEpHOIOTHIECKUE TIETIIH,
ABTOMATHUYCCKHUE MUTICTKH, TPSIMETHBIC U TIOKPOBHBIE CTEKJIa, KOHIICHTPATHI

MUTATENBHBIX CPEJl, HAOOPHI KpACUTENCH JJI1 OKPACKH MUKPOIPETIapaToB:
METHJICHOBAs CUHb.
. MukpoOuoaorudeckoe 000py1I0BaHKE /1JIsl MPOBEICHUS aHATTU30B.
CIIUCOK JIMTEPATYPHBI

Cnmcok Jurepatypbl, HCIIOJb3yeMoi npu Hanucannu [Iporpammel
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2012. - 540 c.
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736 c.
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3Hauuii, 2007
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7. BopoObéB A.A., beikoB A.C. ATiac 1o MeAUIIMHCKON MUKPOOHUOJIOTHH,
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nuteparypa», 2001. - 388 c.

20. Hecrepoa  E.H. Menuko-0Moornyeckue  OCHOBBI  0€30MacCHOCTH
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