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HOACHUTEJBHASA 3AIINCKA

JlononHuTebHAS 00IIc00pa3oBaTenbHast (00IIepa3BUBaOIIAs) MPOrpaMMa
«B Mupe wMukpoopraHusmoBy (nmaimee - Ilporpamma) uMeeT ecTeCTBEHHO-
HAYYHYI) HANpaBJeHHOCTb. [IporpamMma HampaBiieHa Ha  MOJy4Y€HUE
OOy4JalolUMHUCS 3HAHUM M yMEHHMH, HEOOXOAMMBIX Uit  (opMHpOBaHUS
LEJIOCTHOTO MPEICTABIEHUS O MUPE MUKPOOPraHU3MOB, UX POJH B KPYrOBOPOTE
BEILECTB U B KU3HH YEJIOBEKA, a TAKXKE O METOAAaX UCCIETOBAHUS MUKPOMHUPA.

AKTyaJIbHOCTL, negarornaecckas HCJICCOOﬁpaIiHOCTL

B Hacrosimiee BpeMs BcE€ OOJBLIYI0 AaKTyaJlbHOCTh MPUOOPETAIOT
UCCIIEIOBaHMsI B 00JacTh OMOJIOTUU U MEIUIIMHBI. JTO CBSI3aHO U C MOSBICHUEM
HOBBIX OMOTEXHOJIOTUH, HAlPUMEP, TEHHON MH)KEHEPHH, U C YBEIMUYECHUEM YHCIIa
ciiydyaeB MH(MEKIHUOHHBIX 3a00J€BaHUII YEJIOBEKa M JKUBOTHBIX, NPUUYUHON
KOTOPbIX MOTYT OBITh KaK JIaBHO M3BECTHbIE, TaK M HOBBIE BUbI
MUKpPOOpPraHu3MoB. [l03TOMYy COBpEMEHHOMY YEJIOBEKY IIPOCTO HEOOXOIHMBbI
3HaHMS O Ouosornuecko Oe3omacHOCTU. YenoBeKy HEOOXOIMMO 3HaTh, Kak
3aIUTUTHCA OT BPEIHBIX MUKPOOPTaHU3MOB U B34Th Ha BOOPYXEHUE MOJIE3HBIX.

Mukpobuosiorus siBIsieTCs (PyHIaMEHTAILHON OMOJIOTMYECKOW HAayKOW |
M3y4aeT CTPOCHUE U DKOJIOTMI0 MUKPOOPraHU3MOB. HenoBeyeckas IeATeIbHOCTb
SBJIIETCSI HOBBIM (PAKTOPOM, BIIMSAIOIIMM Ha COBpEeMEHHYI0 onocdepy. bakrepuu, B
mporiecce ajanTallid K KCEHOOMOTMKAM — XUMHWYECKUM COCJIMHEHUSM,
OTCYTCTBYIOUIUM B TIPUPOJIC M CHUHTE3UPYEMBIM JIIOAbMHU, - MPUOOPETAIOT
YCTOMYMBOCTh K TOKCHYECKHUM JIJIsl BCETO JKMBOTO BEIIECTBaM, BhIpaOaThIBAEMbIM
MPOMBIIIUICHHOCTBIO, W  HAayWMHAIOT TiepepadaThiBaTh WX B  MPUBBIYHbBIC
ecTecTBeHHbIe MeTabonuThl. [losTOMy ceilfyac, B YCIOBHUSAX HW3MEHSIOMIEHCS
Owocdepsl, JTIOAM  CTAJKUBAIOTCA C  HOBBIMM  acCEKTaMH  DKOJIOTHHU
MUKpOOpraHu3MoB. KOHTpoIb 32 OKpyXxaroiiel cpeoil HeBO3MOXKeH 0e3 3HaHWMU
MUKpoOuosornd. B mocinenHee  BpeMsl  MOSIBISIOTCS — MCHOJIB3YIOIINE
MUKPOOPraHU3Mbl TMPOU3BOJACTBA, BBIMTYCKAIOIIUE TMPOAYKTHI MHUKPOOHOTO U
HEMHUKPOOHOTO TpouCXOoXaeHus. I[lepedncieHHoe BbIIe HaAlEIUBAET Ha
HEO0OXOIMMOCTh YTITyOJIGHHOTO M3YYEHUSI MUKPOOHMOJIOTHY, HA YTO U HANPABJICHO
coaepxkanue I Iporpammel.

[Ipennaraemas [Iporpamma mpeanosnaraet psij JabOpPaTOPHBIX OIBITOB, TIE
oOyJaroluecs: y3HalOT OHOJIOTMYECKHWE CBOWCTBA MHMKPOOPTaHM3MOB pPa3HBIX
BUJIOB: MPOCTEHIINX, MUKPOCKOIIMYECKUX IPUOOB, OAKTEpHil; HaydaTcs, paboTas ¢
ONTUYECKUMHU NMPUOOpaMU — MHUKPOCKOIAMHM, MOJIy4aTh HU(PPOBbIE MU300paKeHUsS
penaparoB, CaMOCTOSITEIbHO TOTOBUTH MpenapaThl JJIi MUKPOCKOIWH, AENaTh



IOCEBBI, MPOBOAUTH  MNEPBUUHYIO  UACHTU(DUKAIMIO  MHUKPOOPTaHU3MOB;
NPUOOPETYT HABBIKU PA0OTHI C JKUBBIMU KYJIBTypaMu OaKTepuid U TpuOoB.

[IporpaMMa  peKOMEHIOBaHa  JUIsl  WCIOJNB30BAaHHWSI B CHCTEME
JIOTIOJTHUTEIHFHOTO 00pa30BaHUs, B paMKaX TOPOJICKHX MPOCKTOB «MeaUIIMHCKHI
KJIACC B MOCKOBCKOM IITKOJIE», « AKQJIEMHUYECKUI KJIaCC B MOCKOBCKOM IITKOJIEY IS
dbopmupoBaHUsS y OOydYarOMIMXCSA MOTHBAIIMM K BEIOOPY NpodeccHoHaThHOM
NEeSATeTLHOCTH.

JHannas [Iporpamma paspaboTaHa Ha OCHOBE MPOrPaAMM:

° «fOnp1ii  MukpoOuosor» (paspaborunk 3axapoBa E.A., mnenmaror
nonoJiHuTeNbHOro oopazoanus, ' BOY Ilkoma Ne 1352, Mockga, 2016);

o «3aHumaTrenbHas MukpoOuosorus» (JlemaprameHTt oOpa3oBaHus T.
Mocksel 'BOY ATuM «uTemiext», 2012);

o «MukpoMup» (pa3paboTuuk YBaposa B.1., reaaror
nonoiaHuTenbHOro oopazosanusi, MbBY J10 HIOLl «byrynuneny, Banrycsi, 2017).

Hean

enb [IporpaMmbl - 1aTh TEOPETUUECKHUE 3HAHUS U TPAKTUUECKHUE HABBIKU B
00J1acTh MUKPOOMOJIOTUY; CTUMYJIMPOBATh UHTEPEC K HAYYHO-UCCIIEI0BATEIHCKON
Y TI0O3HABATEJIbHON JIEATEIbHOCTH Y 00YUYarOIINXCS.

3agaum

Obyuarowue:

® paCHIMPHUTH KPYro30p oOyJaromuxcs B 00JaCTH OMOJIOTHYSCKUX JTUCIUILIHH,

® [I03HAKOMHTH C Pa3HOOOpa3UEM MUKPOOPTaHU3MOB;

® pPaccMOTpETh O0COOCHHOCTH OpraHU3aIHH Pa3TUIHBIX rpynmn
MUKpPOOPTaHU3MOB (BUPYCHI, OAKTEpHUH, TPUOBI), UX POJU B MPUPOTHBIX
Mpolleccax U 3HAYEHUE JJIs YEIOBEKa,

e 00Yy4YUTH METOJIaM U ITPUEMaM Hay4HO-UCCIEI0BATEIbCKON PabOTHI;

e ChopmMupoBaTh HaBBIK padOTHI C HAYYHOM JIUTEPATYPOH;

® COBEpIICHCTBOBATh HABBIK BBIMOJHEHUS W 3aIUTHl CaMOCTOSTEIHHOU
HCCIIEIOBATEIBLCKON paOOTHI.

Pa3zsusarowue:
® pa3BUTH aHAJINTHICCKHUE CIIOCOOHOCTH, MaMsTh, BHUMaHHE,
HaAOJIFOAATEIHLHOCTD,

® Da3BUTh TBOPYECKHE CIOCOOHOCTH OOYyYaroImerocss W MOTPEOHOCTh B
caMopean3aluy,
e cdopMupoBaTh M Pa3BUBATh IMOJOKUTEIBHYI0 MOTHBAIMIO B y4eOHOU U



npeanpohecCuOHATBHON AeATETLHOCTH.
Bocnumamenvnvie:

® BOCHHTATh yMEHHE pabOTaTh B KOJUIEKTHBE;

® BOCIWTAaTh CAMOIIO3HAHHE OOYy4YalOIIMMCS CBOEH JIMYHOCTH, CBOMX
TBOPYECKUX CTIOCOOHOCTEN U BO3MOKHOCTEH;

® BOCHHMTATh OTBETCTBEHHOCTb, TPYAOIIOOHE, LENEYCTPEMIEHHOCTh MU
OpPraHW30BAHHOCT;

® CO3JaTh YCJIOBHS JUIs YCHEIIHOM COLMAIU3aldd OOYyYaAIOIIMXCS IyTEM
OpraHu3ai KOM(POPTHOW TCHUXOJOTUYECKOW OOCTaHOBKH, aTMOCQEpHI
B3aMMHOI'0 YBA)KEHUS, HHTEpPECA U JOBEPUSL.

Karteropus o0y4aromuxcst
JlonoJiHUTENbHAS oO1epa3BUBaroIas nporpaMmma «B MHUpe

MUKpPOOPTraHU3MOB) pacCuyuTaHa Ha KOHTUHTEHT oOydaronuxcs 8-11 kimaccos (14-
17 ner).

Cpok peanusanuu IIporpammel

JlononHuTeNnbHAS oO11epa3BUBaroLIas nporpamma «B MUpe
MUKpPOOPraHU3MOB)» paccuuTaHa Ha OJMUH roja oOydeHus. [IpoaomKUTEeNbHOCTh
oOyueHust coctaBisger 144 yueOHbIX yaca. [IpenenbHas HaMoNMHIEMOCTh yueOHOU
rpynnsl coctaBisier 15 denoBek. Takoe KOJIMYECTBO OOy4YarOIIMXCS SIBISIETCA
ONTUMAaJIbHBIM JJIsl OpraHU3alMK Y4€OHOU U HKCIIEPUMEHTAIbHON AESITEIbHOCTH.

dopMa ¥ pesKUM 3aHATHH

@dopMa TpoBeNEHUS YUYEOHBIX 3aHATUH — TpynmoBas. 3aHATHS IO
[Iporpamme mipoBOaATCS 2 pasza B HeAE0 1o 2 yaca. [I[po1omKUTeIbHOCTD OJJHOTO
3aHATHS 45 MUHYT, BKIIOYas HEMOCPEACTBEHHO COJECPKATEIbHBI AaCHEKT B
COOTBETCTBUHM C Yy4e€OHO-TEMAaTHUYECKUM TIUIAHHUPOBAHUEM, a TaKkke ¢ yd&ToM
OPraHU3alMOHHBIX M 3aKJIIOUUTEIBHBIX MOMEHTOB 3aHATHs. llepeppiB Mexnay
3aHATUAMH — 15 MUHYT.

OcHOBHOW mnpuHIMIT peanu3anuu [IporpaMmbl — cOY€TaHHE PA3TUYHBIX
BUJIOB y4€OHO-TBOPYECKOM ACSITEIBHOCTH yTEM UX YacCTOW CMEHBI.

IInanupyemble pe3yJbTaThl
K konity o6y4yenus no I[Iporpamme oOyuatomuecst OyayT 3HATh:

® UCTOPUIO Pa3BUTHS MUKPOOUOJIOTHH;

® CTpOEGHHE  Ha  KIETOYHOM  ypOBHE  MpPEACTAaBUTENEH  MHpa
MUKPOOPTaHU3MOB,

® OIpe/esIeHUs OCHOBHBIX MOHATUNA MUKPOOHOJIOTHY;

® CrHocoObl UAarHOCTUKA ¥ Mepbl MNPOPUIAKTHUKHA BHPYCHBIX U
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OaxkTepuaIbHBIX 3a00JI€BaHUI PACTEHUM, )KUBOTHBIX, YEIOBEKA,

¢ 3HAUCHHC M3YUYCHHBIX MUKPOOPIraHU3MOB B ITPUPOAC U JKN3HU YCITIOBCKA.

K xonity o6ydyenus no I[Iporpamme oOyuaroiuecs OyayT yMeTh:

e paboTaTh € MHKPOCKOIIOM HW MHKpOIpenapaTam,

000pyI0BaHUEM M MHCTPYMEHTAMU,
® TOTOBUTH 1a0OPATOPHBIC MMUTATEIBHBIC CPE/IbI;

® T'OTOBUTH KYJIBTYPHI OJHOKJICTOYHBIX OPraHU3MOB,

71a00paTOPHBIM

e HaOIIOIATh U CPABHUBATH PE3YNIbTAThl OMOIIOTUYECKOTO IKCIIEPUMEHTA,

® CXCMAaTHYCCKH I/1306pa)KaTI) HCCIICAYCMBIC OOBEKTHI.

COIAEPKXAHHUE NPOI'PAMMBI

YuyeOHbli (TeMAaTHYECKHH) IJIAH

Ne Ha3zBaunmue pa3aeinos, TeM KounuectBo yacos DopMbI

n/m Bcero | Teopuss | IlpakTuka KOHTPO.JIst
BBenenue B MUKPOOHOJIOTHIO 2 2

1. Muxkpoouosaorusi. Uctopus 10 10 TectupoBanue
HAYKH

1.1. | Jlonay4Hslii (3BpUCTUYECKUI) FTAll 2 2
pa3BUTUSI MUKPOOUOJIOTHU

1.2. | Mopdonoraueckuii dTam pa3BUTHS 2 2
MUKpPOOHOJIOTHH

1.3. | ®usnonorunueckuii (macTepoBCKUA) 2 2
NepUOJT Pa3BUTUS MUKPOOUOJIOTHH

1.4. | UmMyHONOTHMYECKUH 3Tal pa3BUTHS 2 2
MHUKPOOHOIOTUH

1.5. | MonexkynspHO-T€HETUYECKUI 3Tall 2 2
Pa3BUTHSI MUKPOOHOJIOTHA

2. IMuraTeabHble cpeabl U METOABI 16 4 12 3auérHas pabora
BbIpAIUBAHUS
MHMKPOOPraHM3MOB

2.1. | OcHOBHBIE METO/IBI 8 2 6 AHanus
KYJbTHBUPOBAHUS BBITTOJIHEHHBIX
MHUKPOOPTaHU3MOB 71a00paTOPHBIX

pabort

2.2. | [lutarenpHBIE CPENbI IS 8 2 6 AHanus
KYJIbTUBUPOBAHHS BBITTOJTHEHHBIX
MHUKPOOPIaHU3MOB 1a00paTOPHBIX

pabot

3. CucremaTnka MUKPOOPTraHU3MOB 4 4 TectupoBanue

4. Mopdosoruss MUKPOOPraHU3MOB 34 12 22 3auéTtHas pabora

4.1. | OcoOeHHOCTH CTPOCHHS 8 2 6 Amnamms




OaKTepHaIbHON KIETKU BBITTOJIHEHHBIX
71a00paTOPHBIX
pabor

4.2. | Bupycsl 4 4 TecTupoBanue
4.3. | I'pubsr 8 2 6 Ananus
BBITIOJTHEHHBIX
1a00paTOPHBIX
pabor
4.4. | Ilpocreiimne 2 2 TectupoBanue
4.5. | MUKpPOCKOIIMYECKUE METObI 12 2 10 AHanus
u3y4eHus: Mop(hoIoruu BBITIOJTHEHHBIX

MHKpPOOPTaHU3MOB 1a00paTOPHBIX
pabor

S. ®u31M0JI0THsI MUKPOOPTAHU3MOB 24 6 18 3auéTHas pabora
5.1. | Xumuueckuii coctaB u pusnoorus 8 2 6 AHanus

OakTepuii BBITTOJIHEHHBIX
1a00paTOPHBIX
pabor

5.2. | CriocoObl muTaHus OakTepuit 8 2 6 AHnanus
BBIITOJTHEHHBIX
1a00paTOPHBIX
pabort

5.3 | U3yuenue meTabonm3ma 8 2 6 Ananm3

MHUKPOOPTaHU3MOB BBITTOJTHEHHBIX
1a00paTOPHBIX
pabor

6. JKOJIOTHSI MUKPOOPTraHU3MOB 12 4 8 3ayérHas paboTa

7. PoJsib Mukpoopranusmos B 12 4 8 3auéTtHas pabora

NPHUPO/IE U KU3HU YeJ0BeKa

8. Bausinue paxkTopoB 8 2 6 3auétHas pabora

OKPpY:KalolIeH cpeabl Ha

MHMKPOOPraHNu3Mbl

9. IIpoexTHO - ccae10BaTEIbLCKAS 22 12 10

AeATETbHOCTD

9.1. | TeopeTnyeckre OCHOBBI IPOESKTHO- 12 12 Omnpoc

HCCIIEIOBATENbCKON paboThI

9.2. | lIlpencraBneHue MpOEKTHO- 10 10 Hrorosas

HCCIIeI0BATENbCKUX PadoT. aTTecTauus

[TonBenenue UTOroB

Bcero yacoB: 144 60 84




Conep:xkanue y4eOHOro (TeMaTH4eCKOro) mjiaHa
BBenenue B MUKPOOHO0JIOTHIO (2 4.)

Teopemuueckue 3anamus. [lpeamer, 3a1auu U 3Ha4YEHUE MUKPOOUOJIOTHUH.
Mukpobuonorus Ha coBpeMeHHOM Jdtane. [Ipodeccun u cnenuanbHOCTH,
CBSI3aHHbIE C MuUKpoOuosoruei. Hcrtopusi pa3Butusi MukpoOuonoruu, e&
nocTkeHus. bakrtepuonorumyeckas saboparopus. EE€ ycTpolicTBO W 3amaud.
JlaGopartopHas anmapaTypa U 000pyAOBaHUE: IPUMEHEHHE, Ha3HAUYCHUE, TPUHIIUTI
pabotel. llemn w 3amaum  [lporpammbl. Dopmbl W MeTOABI  PabOTHI.
OpraHuzalimoHHbIE BOIIPOCHL.

1. Mukpoo6uosorus. Uctopust Hayku (10 4.)
1.1. JloHay4Hbli (3BPUCTHYECKHUIT) 3TANl pA3BUTHS MUKPOOHOJIOTUHI

Teopemuueckue 3anamua. Ilopxon I'mnmokpara. ['mmmokpar - aBTOp
OOIIUPHOTO COOpaHMs U3 ceMU KHHUT «nuuemun». Jxuponamo dpakactopo -
TUIoTe3a O mepenaye MH(OEKUUU MajJeHbKHUMH TeNbllaMH, NEpelaloluMUC TPH
KOHTAKT€ U COXPaHSAIOIIMMHUCS Ha Belax 00JIbHOTO.

1.2. Mopdosoruyeckuii 3Tan pa3BUTHI MUKPOOHOJI0THH

Teopemuueckue 3anamusn. Koneny XVIl-cepenuna XIX B.: OTKpbITHE MUpa
MUKPOOPraHU3MOB, ONKMCAHUE UX BHEIIHETO BHUJA, ONBITHI IO CaMO3apaKCHUIO C
HENbI0 J0Ka3aTh HMHGEKIUOHHYI0 NPUPOAYy MHOruX 3abosneBanuil. JIeBeHryk
AHTOHM BaH - HuUIEpHaHACKHI HATypajuCT, OAWUH U3 OCHOBOIIOJOKHUKOB
mukpockonuu. XVIII Bex - B MUKpoOHOI0THN 3apOAUIIACh TEOHTOIOTUS.

1.3. PduznosornyecKkui (macrepoBcKuin) epuosx pa3BUTHUA
MHUKPOOHOJIOTHH

Teopemuueckue 3anamun. Konen XVIII - Havanmo XX B. - Hayano Hay4YHOU
Mukpoouosorud. OTKpeITHE OONBITMHCTBA BO30ynuTeNned HMHQPEKIIMOHHBIX
3a00JIeBaHUH, BUPYCOB, pa3paboTka MUKPOOHON KOHIICHIIUKM OOJIe3HEH, N3yUeHHe
KU3HEICITCIIbHOCTH MUKPOOHOH KJIETKU. DnBapy JkeHHep - METO/T BaKIIMHAIIIH.
Havano 60ops0Obl ¢ BuUpycHbiMU uHpekuusmu. JIlyn Ilactep - unen Ilapuxckoit
aKaJleMUd  HAayK, OCHOBOIIOJIO)KHMK  COBPEMCHHOH  MHKPOOHOJIOTHH |
UMMYyHOJIOTHH, OunoTexHosmoruu. OnpoBepKEHUE TEOPHUH CaMO3apPOXKICHUS
MukpoopranuzmoB (1860). Merox mactepuzaumu. 1883 r. - co3gaHue MepBOro
HAy4YHO-UCCIIEI0BATEILCKOTO MHCTUTYTa MHUKpoOuonoruu - Mucturyra Ilactepa.
1892 rox - otkpsitue [[.M. VMBaHOBCKMM 1apcTBa BUPYCOB (IIpU H3Yy4YEHUU
MoO3au4HOM Oosie3nn Tabaka). PoOepr Kox - oaMH W3 OCHOBOIIOJIOKHHKOB
COBPEMECHHOM 0aKTEPHUOJIOTHH ¥ SITHIEMUOJIOTHH.



1.4, HWMMYHOJIOTMYECKHUI 3TAll PAa3BUTUSI MUKPOOHOJIOTHH

Teopemuueckue 3anamuna. Hauano - cepeaquna XX B. 1.M1. MeyHukoB -
poccuiickuii OHMOJNOr W MAaTOJIOT, OJMH W3 OCHOBOIIOJOKHUKOB CPaBHUTEIHHOMU
NaTOJIOTMHM,  JBOJIOLMOHHOM  AMOpPHUOJIOTHMH,  WMMYHOJIOTMH,  CO3/aTellb
daromurapHoii Teopuun wumMMyHutera. 1929 1. A. ®uemMuHr - OTKpBITHE
neHuiuinHa. Havano spbl aHTHOMOTUKOTEpATUH.

1.5. MOJIeKyJIHpHO-FeHeTI/I‘leCKI/Iﬁ ITall pasBUTUA MHKpOﬁl/IOJIOFI/II/I

Teopemuueckue 3anamusa. Bropas monoBuHa XX Beka - pacimudpoBaHa
MOJICKYJISIpHAsl CTPYKTypa OakTepuili M BHUPYCOB, CTPOCHHE U COCTaB TI'€HOMA,
CTPYKTypa (pakTOpOB MMMYHHOH 3alllUThl. YcCHexu B 00pbOe ¢ MHPEKINOHHBIMU
00JIe3HSIMU HOBBIE IYTH M METOJIbl JAMArHOCTUKU M TEpanuu HEUH(PEKUHNOHHBIX
0ose3He, CBSI3aHHBIX C HAPYIICHUEM UMMYHHOU CHCTEMBI.

2. IluTareabHbIC Cpeabl U METOABbI BbIpalliIMBAHUA MHUKPOOPraHuiMoB
(16 4.)

2.1. OcHoBHBIE METOAbI KYJIbTUBUPOBAHUA MUKPOOPraHuimMoB

Teopemuueckue 3anamua. MeTonpl MoceBa MaTepuana HAa MHUTATEIbHBIC
cpensl. KyneruBUpOoBaHME MUKpOOpraHu3MoB. KynbTypalbHble  CBOWMCTBA
MHUKPOOPraHu3MoB. CMEIIaHHBIE U YACTBIE KYJIbTYPhl MUKPOOPTaHU3MOB.

Ilpaxkmuueckue 3anamus. Jlaboparopusie padorsl. [loaroToBka nocyjsl,
M3TOTOBJIEHUE BaTHO-MapPJIEBBIX MPOOOK. [[puroroBieHre nuTaTeaIbHbIX CPE/I.

2.2. [IuraTenbHbIe CpeAbl LISl KyJbTUBHPOBAHUSA MUKPOOPraHM3MOB

Teopemuueckue 3anamusn. OCHOBHBIE Cpelbl ISl HAKOIUJICHUS] OMOMACCHI
MHUKPOOPTaHU3MOB, CIOCOOBI MX IPUTOTOBJICHHSA. TpeOOoBaHHMS K NUTATEIbHOU
cpeze: MOJHOLEHHOCTD, CTEPUIIBHOCTh. PAaCOBKA MUTATEIILHOM CPEBI.

Ilpakmuueckue 3anamusn. JlaGopatopHbie padoTbl. [IpurotoBneHue
nuTaTeNbHBIX cpel. OmnpeneneHue KoiuyecTBa Oaktepuil. Bwinenenue uductoin
KYJbTYPbl MUKPOOPTAaHU3MOB.

3. CucreMaTuKa MUKPOOPTraHU3MoOB (44.)

Teopemuueckue 3anamus. OCHOBBl CHCTEMATHKH J>KUBBIX OPTaHU3MOB.
[Tpuniun OwHapHOW HOMEHKIATyphl. CucTtemMaTuka U MOPQOJIOTHS OaKTepHil,
npocTenmux, rpuboB, BupycoB. Dopma KIETKH OakTepuil (MHUKPOKOKKH,
JUTIIIOKOKKH, CTPENTOKOKKH, TETPAKOKKH, CApIMHBI, CTapUIOKOKKH, OaKTepuu,
OaIuIUTBl, KIIOCTPUANN, BUOPHUOHBI, CITUPHILIB ).



4. Mopgoaoruss MUKpoopranu3mMos (34 4.)
4.1. Oco0eHHOCTH CTPOEHUS 0AKTEePHAIBLHON KIETKHU

Teopemuueckue 3anamua. OTauuus OakTepud OT JPYrUX KIETOK.
JlonmomHuTEeNbHBIE OpraHesulbl  OakTepui: BOPCHUHKH, IKI'YTHUKH, KaICyJIbl.
MexaHu3M XpaHEeHUs W TepeJauyd HaciencTBeHHoW wuHpopmanuu. CBoicTBa
OakTepuasibHON KieTku. OOmeH BemecTB. PocT. PasmHoxenme. I'enetmdecku
MoauduIMpoBaHHbIC Oprann3Mbl. Dyopecuupytontuii 6enok (GFP) 6akreputii.

Ilpakmuueckue 3anamusa. JlaGoparopHsle padorbl. [Ipurorosienue
npenaparoB JJisi MUKPOCKOTIMPOBaHUsA. MUKpPOCKOMUS B TEMHOM ToJie U (ha30BOM
KOHTpPAcCTe.

4.2. Bupycsbl

Teopemuueckue 3anamua. Victopuss oTkpeiTus BupycoB. Bxman J[.H.
MBaHOBCKOrO B pa3BuTuE€ BHpycojorud. Mopdosnorus BupycoB. @aru.
Hcnonb3oBanue (paroB yenoBekoM. 3a00seBaHus, BbI3bIBAEMbIE BUpyCaMu (TpUIIIL,
repnec, renatut A, B, C u ap.). [Ipopunaktuka BupycHbIx 3a0oneBaHuil. Mepbl
npenynpexaenus 3adboneBanus CITUom.

4.3. I'pudwbl

Teopemuueckue 3anamusa. YHUKAIBHOCTb CTpoeHMsI TpuOoB. Ilutanue
rpuboB. PasmHoxkenue. Hcrnonb3oBaHue TrpuOOB B MEAMIMHCKUX U
X03UCTBeHHbIX 1ensaxX. llatorenneie r1pubbl. IlpodunakTuka rpuOKOBBIX
3a00JIeBaHUI YEJIOBEKa. Hcnons3zoBanue YEJIO0BEKOM TE€HETUYECKHU
MOAM(PUIMPOBAHHBIX ~ MHUKPOOPraHU3MOB  JJii  MPOU3BOACTBA  BAaKIMUH,
(dapmaleBTUUECKUX MPEnapaToB, MPOJYKTOB OPraHUYECKOT0 CUHTE3A.

Ilpakmuueckue 3anamusn. JlaGoparopHbie padoTbl. [IpurotoBneHue
KyJIbTYpPhl JPOXOKEM HM WX MHKpokomupoBanue. KoHTponbHas 3akymka:
ompeesieHre copra xyeda HanboJiee yCTOMIMBOIO K TIJICCEHHU.

4.4, Tpocreiimue

Teopemuueckue 3anamus. Mopdonornueckue 0COOEHHOCTH
[IPEICTABUATENIENM TUIla MpocTerime. XapakTepUCTUKaA KIIACCOB IPOCTEUIIMNX.
bone3nu, BeI3bIBaeMble IPOCTEHIITUMU, UX TTPOQPIITAKTHKA.

4.5. Mukpockonuyeckue MeTO/bI U3Y4YeHUA MOP}0JI0THH
MHUKPOOPTraHU3MOB
Teopemuueckue 3anamus. [Tpurorosnenue Pa3HbIX BHJIOB

MHKPOCKOIIMYECKUX MUKpoIpenaparoB. [[pUurotoBieHne NmUTAaTeNbHOM Cpenbl U
BBIPAllIMBAHUE HA HEM MHUKPOOPTraHU3MOB. BblIeneHne MHUKpPOOPraHU3MOB U3
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CCTCCTBCHHBIX CY6CTpaTOB. Bnusnaue CTCpUIIN3alli U MMACTCPpU3al Ha Ka4CCTBO
MOJIOKaA.

Ilpakmuueckue 3anamusa. JladboparopHbie padotbl: [Ipurorosienue Msaco
-IEITOHHOTO ~ OynbOHA. BblgeneHne MUKpPOOPTaHM3MOB U3  €CTECTBEHHBIX
cyoctparoB. OOHapyxeHue OakTepuil B NPOAYKTaX MNHTaHUA (Ha TpUMEpe
MOJIOKQ).

Pabora ¢ Mukpockonom. M3ydeHue MUKpOIpenapaTroB € NPUMEHEHHEM
UMMEPCUOHHOU cucTeMbl. DOTO- U BUACOCHEMKAa MHKPOOOBEKTOB. OrpeaeseHue
MOP(OJIOTUH MUKPOOPTaHU3MOB B TOTOBBIX OKpAIIEHHBIX Ipernaparax: GopMbl U
B3aMMOPACIIONIOXKEHHUS KJIETOK, HAJIMYUE CIIOpP, KArCyJs, *I'YTUKOB, BKIIOYEHHUHN U
ap. Mukpockonus IJIECHEBBIX U JAPOXKENOJO0OHBIX IpuboB. OcoOEHHOCTH
CTpOEHUs OaKTepUuaIbHOU KJIETKU Ha MPUMEPE CTPOEHUS CEHHOM MaNOYKH.

5. ®U3H0JIOTHA MUKPOOPTraHU3MOB (24 4.)
5.1. Xumuyecknii coctaB U GU3HOJIOTHS OaAKTEepHid

Teopemuueckue 3anamus. XUMHAYECKHMN COCTaB. J{p1xaHue
MukpoopranusmoB. @depmentol. Poct u pasmHoxkenue Oaxrtepuil. BrnusiHue
XUMUYECKUX, (Pu3ndeckux, OHOJOrHYecKUx (HAKTOPOB HA MHUKPOOPTAHU3MBI.
CrepuiibHOCTh. METO/IBI CTEPUITN3ALINH.

Ilpakmuueckue 3anamusa. JlaboparopHble  padoTrbl. l3yueHue
3aBUCUMOCTH POCTA U PA3MHOXKEHUS JIPOXOKEH OT HAJMYMS MUTATEJIbHBIX BEIIECTB
B cpene. OmnpeneneHue caxapoJUTUYECKUX CBOMCTB  MHUKpPOOPIaHU3MOB.
OnpeneneHue MNPOTEONUTHYECKUX CBOMCTB. OmpeneneHue (HepMeHTATUBHBIX
CBOMCTB MUKPOOPTAaHU3MOB C MOMOIIBIO TECT-CUCTeM. [IpuHIMNI naeHTuguKanuu
OaKkTepwHii.

5.2. Cnoco0bl nuTaHus GaKkTepui

Teopemuueckue 3anamusn. DOTOCUHTE3, XEMOCHHTE3, CAmpPOTPOPBHI,
napasuThl, CMKMOUOHTHI. KiTyO€HbKOBBIE OaKTEPUHU, OCOOEHHOCTH B3aUMOJICHCTBUS
c pacreHusmu. Jlpixanue Oaxtepuil (a’poObl, aHa’poObl). OcoOeHHOCTH
npoTekaHus oOMeHa BellecTB y 6akTepuil. Poct u pazMHoXeHHe.

Ilpakmuueckue 3anamua. Jlaboparopuble padotrbl. «/3yueHue
3aBUCUMOCTH POCTa U Pa3MHOXKEHUS OAaKTEpHil B 3aBUCHUMOCTH OT KOJUYECTBA
MUTATEIBHBIX BEIMIECTBY. «POCT MUKPOOHBIX KJIETOK Ha IUIOTHBIX U MOTY>KUIKHX
MUATATEJIbHBIX CPEAAX».
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5.3. U3yuenune MmeTado,1M3Ma MUKPOOPTraHU3MOB

Teopemuueckue 3anamus. Boienenue yriekucsiaoro rasa apoxokamu. Poct
MUKpPOOPTraHU3MOB B TPUKPEIUICHHOM cocTosiHuU. (OOpa3oBaHue OMOILICHOK.
bakTtepuanbHas uyopecueHius.

Ilpakmuueckue 3anamusa. JlabopaTopubie padoTbl. BrigeneHue
YTIAEKHUCIIOTo Taza apoxcokamu. OOpa3zoBanume OworieHOK. «bmocdepa B Oanke
(xononka Bunorpasackoro)y. ®diayopeciieHIMsS TMCEBIOMOHA] B 3aBUCUMOCTH OT
MIPUCYTCTBUSI JKeJie3a B CpeJie.

6. Ikos10rUsi MUKpoOPranuzmMos (12 4.)
Teopemuueckue 3anamus.

Muxkpodiopa mnouBel. B3aumocBa3uM pacTeHUH W MHUKpPOOPTaHU3MOB.
B3aumooTHOIIeHHsT MHUKPOOOB Mexay co00il TOYBEHHBIMH >KMBOTHBIMH.
OOpa3zoBaHue NEPETHOS.

Mukpodnopa Boabsl. MukpoOrosornyeckas oueHKa BOJIbl, €€ OUHCTKA.

Mukpodnopa nuieBbIXx NpoaAyKTOB. OmnpeneneHue YUCTOThI MUILIEBBIX
IIPONYKTOB. DOJIE3HETBOPHBIE MHKPOOPraHU3MBl IIMILEBBIX IPOAYKTOB M HX
YHUYTOKECHUE.

Muxkpodnopa Bozayxa. bopsba 3a 4uCTOTY BO3/lyXa — BayKHEHUIIIEE YCIOBUE
OXPaHbI OKPYKAIOIIEH CPEIbI.

YenoBeueckuii opranusM u Oaktepur. Mukpodiaopa pra, KUIIEYHUKA,
KOXH, ee poJib. /lucOakrepnos, NpUuIMHbI BOSHUKHOBEHMSI M MPOPUIAKTHKA.

Hpakmuuecmte 3anamus.

JlaGopaTopHbie pa6oTbl. OOmU MUKPOOHMOJIOTHYSCKUI aHa3 ITOYBHI.
baktepuonornueckoe wucciaenoBanue Bojbl. IIpocMoTp MuKpodIOps MOJIOKA.
OmnpenencHue ynciaa 6aKTepruid B MaCTEPU30BAHHOM M CBIPOM MOJIOKE.

KonnyecTBeHHBIN YYET MUKPOOPTAaHU3MOB, BCTPEYAIOIIMXCS B BO3AYXE.
Okckypeus B COC unm B 1a00paTopuio MOJIOYHOTO 3aBOJIA.

/. Poib MUKPOOPTraHM3MOB B NIPUPO/Ie U KU3HM YesioBeKka (12 4.)
Teopemuueckue 3anamusi.

PacripocTtpanenne MUKpPOOpPraHu3MOB B IPUPOJIE, NOYBE, BOAE, BO3IYXE.
Ponp MuKpOOpraHu3MoB B KpyroBopoTe BewmecTB. Pojib MUKpPOOPraHM3MOB B
OXpaHe OKpYyXKarolel cpeapl OT 3arpsi3HeHus. CupToBoe OpOKEHHUE, BBI3BIBAEMOE
IpOXKaMu M OaKTepUsIMH M €ro MPaKTHUYEeCKoe 3HadeHue. MOJIOYHOKHUCIIOe
OpoxxeHue. PacripoctpaHeHrne MOJIOYHOKUCIIBIX OaKkTepuil B mpupoje. Baxuerie
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MOJIOUHOKHUCHBIE — OakTepuu. llprMeHeHHWE MOJOYHOKHUCIBIX OakTepuii B
IPOMBIIIIEHHOCTH. MacIsIHOKHUCIIOEe OpoXKEeHHUE.

buonoBpexieHre TEXHUYECKHUX OOBEKTOB — KAaK PE3YNbTAT JIESITEIbHOCTH
Oaktepuil. OmnpeneneHue OHOMOBpPEXKACHUS Kak sBJICHUS. bakrepum —
OMOpa3pyLIUTENd PE3UHBI, JTAKOKPACOUHBIX MOKPBITHI, TOPHOYEro, IPEBECHUHBI,
OyMaru, TEKCTUIBHBIX BOJIOKOH, KOXH. 3amuTa OT OWOMOBPEKICHUN.
buoreorexnonorus n 6akrepun. Mcmonas3oBanne O0akTepuid B TOPHOAOOBIBAOIICH
MPOMBIILJICHHOCTH, BBIIIEIAUUBAHUN METAIOB, 00€CCEpUBAHUM yTIIel, O0prOe ¢
METaHOM B YTOJIbHBIX I1aXTaX, MOBBIIICHUH HEPTEOTIauH TJIACTOB.

I'ennas HHXXCHCPHUA MW IIPAKTHYCCKAA MI/IKpO6I/IOJIOI‘I/IH. HpOI/ISBOI[CTBO
(prMGHTOB, YIJICBOOAOB. I/IH}KGHGPHEI}I OH3UMOJIOTHA, CHHTC3 aMUHOKHCIIOT.

Hpakmuuecmte 3aHamus.

JlaGopaTopubie padoTrbl. CrnuproBoe Opokenue; oOHapyxkeHue COy,
KOJIMYeCTBa 0Opa30BaBILIETOCS CHUPTA; KAYECTBEHHBIC PEAKIMM Ha STUIIOBBIN
CIUPT (C KPUCTATUTMYECKUM HOJIOM, C IBYXPOMOBOKHUCIIBIM KaJIUEM).

MukpockonupoBaHue KJIETOK JIPOKIKEH. MukpockonupoBaHue
MOJIOUHOKHUCIBIX OAKTEpUi; MOJIOYHOKUCIOE OpOXKEHHE, ONPEIEICHUE MOJIOYHON
KHUCJIOTBI, OOpa30BaBLIEHCS B pe3yJbTaTe MAaHHOIO OpOXKEHHUS; IPOBEIECHUE
KA4YE€CTBEHHOW PEAKIIMU Ha IIPUCYTCTBUE MOJIOYHON KHUCIIOTHI.

MacnsHokucnoe  OpokeHHE, MHUKPOCKOIHMPOBAHWE  MAaCISTHOKHCIBIX
OaKTepHil.

8. Biusinue (hakTOPOB OKPY:Ka0IIeii cpeabl HA MUKPOOPraHu3MbI (8 4.)

Teopemuueckue 3anamusa. @Ousznyeckue (QakTopsl  (TeMmIeparypa,
BBICYIIIMBaHUE U Jp.). Xumudeckue ¢akropsl (pH-cpenbl, nedicTBue pasHBIX
BEIECTB U Jp.). buonoruueckue daxropsl (cumMOM03, Mapa3uTU3M, XUITHUYECTBO,
aHTaroHW3M MHUKPOOOB).

Ilpakmuueckue  3anamusn. JlaboparopHble  padorbl.  PasznuBka
nuTatenbHbIX cped. IloceB, mepeceB MHKpPOOOB, MOJIYYEHUE YMCTBIX KYJIBTYP.
Bimusaue  pactBopoB  MmuHepanbHbix  coned  CuSO, wu  NaHCO; Ha
MUKPOOHOJIOTUYECKYIO AKTUBHOCTD ITOYBBHI.

9. IIpoeKTHO - HccieIoBaTeIbCKAs AeITeJILHOCTD (22 4.)

9.1. TeopeTnueckue 0OCHOBBI MPOEKTHO-UCCJIEA0BATEIbCKOM PadoThI
Teopemuueckue 3anamus.

dopmynMpoBaHUE 1IEJIA U 3a]a4 UCCIIe0BaHuUs, pa3paboTKa MPOrPaMMBbI

skcriepuMenTa. OCHOBHBIE TPEOOBAHUS K MUKPOOHOJIOTHYECKOMY IKCIIEPUMEHTY.
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MukpoOroaornyecKre MeTO b, TO3BOJISIFOIINE padOTaTh C KyJIbTYpOr
HEMaTOTeHHbIX OaKkTepuid. POCT KOJIOHNK MUKPOOPTraHU3MOB.

OOpaboTka pe3ynabTaToB HSKcrepuMmeHTa. [lmanupoBaHME BO3MOMKHBIX
NaTbHEHIINX TEOPETUYECKUX UCCIIEI0BAaHNN HA OCHOBE BBIBOIOB.

9.2. IlpeacraBieHne NPOEKTHO-UCC/IEA0BATEIbLCKUX padoT. [loaBenenne
UTOrOB

Hpaxmuuecxue 3AHAMUA.

BroisBienne  (BuaeHue) mpoOieMbl; TIOCTaHOBKa  ((hopmynupoBaHUE)
npo6sieMbl. DopmynupoBaHUe TpeaMeTa Kak o0bekTa nccienoBanus. [locranoBka
[EJIN; TPOSICHEHHWE  HESICHBIX  BOMPOCOB. DOPMYIMPOBAHHE  THIOTE3bI.
[TnanupoBanue u pazpaboTka y4eOHBIX ACHCTBUI; BEIOOP METO/IOB UCCIEIOBAHMUS;
cOop NaHHBIX (HakomyieHue (HAKTOB, HAOIIONCHUHN, JOKA3aTEILCTB); MPOBEACHUE
WCCJICMOBAHMS; AaHAIW3 W CHHTE3 COOpPaHHBIX JIAHHBIX; COIOCTABJICHUE
MOJIYYCHHBIX JAaHHBIX M YMO3aKIIOUEHUH; 00paboTKa pe3yJbTaToB; MPOBEPKa
runote3. [loaroroBka, Hamucanue pabOTHI; CTPYKTypa TEKCTa; MyOJInYHAs 3aIInTA.
CocraBnenue MmiaHa TekcTa paboThl. Hammcanume uyepHOBOro BapuaHTa TEKCTa
pabotel. OOcyxaeHue HapaOoTok. Buecenue mpaBok. Teopusi ycHemHoro
BBICTYIUTIEHUS i myOnuku. [lnan BeicTyruienus. [loaroToBka mpe3eHTaMM Ha
OCHOBE BBICTYIUICHHS BBICTYIIJIEHHE C MCTIOJb30BAaHUEM TIPE3CHTAIUH.

BricTymuieHre ¢ BBINIOJIHEHHBIMU paboTaMu epea 00y4YaromUMUCS TPYIIITbI
Ha KOHKYpCaxX U Hay4HO-TIPaKTUYECKUX KOH(DEPEHIHUSX.

®OPMBI ATTECTALIUU U OLHEHOYHBIE MATEPHUAJIbBI

B Tedenne yueOHOro roja memaror MPOBOJUT IMOSTANHYK JHATHOCTHKY
YCIIEIIHOCTH YCBOECHUS POTrPAMMHOI0 MaTepHUaIa:

® BXOJAIIMNA KOHTPOJIb (MPOBEpPKAa 3HAHUUN Yy4aIUXCS Ha HAYaJIbHOM
sTane ocBoeHus IIporpammel);

® TEKyIIMA KOHTPOJb (B TEYEHHE BCEro CpoKa pealn3aluu
[Iporpammsbi);

® UTOTOBBIM KOHTPOJIb (3aKJIIOUMUTENIbHASI MPOBEPKA 3HAHUW, YMEHHI,
HABBIKOB 110 UTOraM peanu3aiuu [IporpamMmmsi).

Bxopasmuii KOHTPOJIb IPOBOAMUTCS B MepBble AHU 00yueHus no IIporpamme
U UMEET CBOEH 1IeJIbI0 BBISIBUTh MCXOJHBIM YpOBEHb MOJATOTOBKH O0YYarolIUXCH,
JUISL TOTO YTOOBI CKOPPEKTUPOBATh YU€OHO-TEMAaTUUECKHII TIJIaH.

Tekymmi KOHTPOJIb TPOBOJUTCS C LEJIbIO ONPENEIICHUs CTEIEHU YCBOCHUS
oOyJaromMMuCs y4eOHOTO MmaTepuajia U YPOBHS HX TMOATOTOBICHHOCTH K
3aHATHSIM.
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DTOT KOHTPOJIb I0JKEH MOBBICUTh OTBETCTBEHHOCThH U 3aUHTEPECOBAHHOCTh
oOyyaromuxcss B ycBoeHUM Marepuaj. OH IO3BOJISIET CBOCBPEMEHHO BBISBUTH
OTCTAIOIINX, & TAKXKE OIMEPEekKAIIINX 00yUeHUs C 1eIbl0 Hanboee 3¢ PEeKTUBHOTO
nmoa00pa METOZI0B U CPEACTB OOYUECHUS.

NTOroBel1 KOHTPOJb TMPOBOAUTCA C LEIBIO ONPEACIECHUS CTENEHU
JOCTHKEHHUSI pE3yIbTaTOB OOYUEHHSI, 3aKPEIUVICHUS 3HAHUW U YMEHUH.

Buabsr nmarHocTuk:
® TECTUPOBAHME;
® ONpPOC JAETEN BO BPEMS 3aHITHUM;
® aHaJU3 BHINOJHEHHOW pabOThI HA KaXKJIOM 3aHSTUU;
® CaMOCTOsTENIbHAs TBOpUECKas padoTa;
® [IPOBEACHUE KOHKYPCOB, ITPE3CHTALMN BHYTPH IPYIIIIbI;
e 3auéTHbBIC PA0OTHI B KOHIIE TEMATUUECKOTO pa3iena;
® yYacCTHE B KOHKYPCHBIX MEPONPUATHIX PA3JIUYHOTO YPOBHS;

® HTOroBasi arrcCranusi.

OPI'AHU3ALIMOHHO-IEJAT'OI'MYECKHUE YCJIOBUA
PEAJIM3ALIUU ITPOT'PAMMBbI

Metoanueckoe odecneyenune peaausauuu IlIporpammsi
B xone 06yuenus no [IporpamMme UCTIONB3yIOTCS:

e y4yeOHBIC TOCOOUS 1O MHUKPOOHMOJIOTHH, MHKPOIKOJIOTHH, YKOJIOTHH,
CTaTUCTUKE, BUPYCOJIOTUH;

e HaydHas JUTEPATypa,

® METOAMYECKHE YKazaHusi 1o cOopy, oOpaboTke MpoO, MOCTAaHOBKE
AKCIIEPUMEHTA, TTPOBEICHUS OAKTEPUOTOTUIECKOTO U XMMUYECKOTO aHAJIN3a;

® HAYYHO-TIOMYJISIPHAS U JIETCKask HAYYHO-TIOMYJISIPHAS TIUTEPaTypa;

® IMIaKTHYECCKUE CXEMBI;

® JUUTIOCTPAIIUU;

® BUICOPUIBMBI;

® KOJUICKIIHH.

Pesynbratel pabotel mo Ilporpamme odopmisitorcss B BUAE HAy4YHO-
HCCIIeIOBATEIILCKUX PadoT.

MarepuajibHO-TeXHUYeCKHUeE YCJI0BHs peaausanuu [Iporpammbl

o Martepuanbl: nmabopaTopHas Tocyda, OAaKTEPHUOJOTUYECKHE TIETIIH,
aBTOMATHYECKHE TUIETKH, MPEAMETHbIE M TOKPOBHBIE CTEKJA, KOHIICHTPAThI
MUTATEJbHBIX Cpell, HaOOphl Kpacutelel i OKpacKu MHUKPOIPENnapaTos:
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MCTHJICHOBAA CHUHB.
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