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Mpunoxenune N21

NccnepoBaTesibCKUM XXYPHAN ANA KeMCa «AJIbFrMHAaTHbI@ UCTOPUU»

Homep onbiTa

1. Mony4yeHune LBETHbIX Kancyn

Bbino nonyyeHo Kancyn |:| CUHUX
Bbino nonyyeHo Kancy”n |:| CUHUX
Bb1s10 nonyyeHo Kancyn |:| CUHUX
Bbino nonyyeHo Kancyn |:| CUHUX

2. Kancynbl ¢ no6aBneHmeM Kpaxmana

BblNo nonyyeHo Karicyn pasmepom

[ ]kpacHbix
[ ]kpachbix
[ ] kpacHbix
[ ] kpacHbix

Bpemsa npoBeneHns onbiTa

|:| KENTbIX |:| 3eI€HbIX pa3sMepom
|:| XENTbIX |:| 3€NEHbIX pasmMepom
|:| XENTbIX |:| 3€NEHbIX pasmMepom

|:| KENThIX |:| 3e/I€HbIX pa3sMepom

MM.

M3meHeHne okpacku npu nobaBneHum pacTBopa Jlvorons

Kak nsmenuncs user Kancyn?

MM.

MM.

MM.

MM.

3. Kancynbl c Ao6aBneHnem nepmaHraHaTa Kanus

Bblno nonyyeHo Karicyn pasmepom

MM.

MN3meHeHne OKpacku Kancyn B 3aBUCUMOCTHU OT pH pacTBopa

MN3HavanbHbIN LBET Kancyn

3HadeHue pH

N3meHeHVe uBeTa Karncyn
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MameHeHwue okpacku Karcyn B pacteope H,0,

Kak nameHunacb okpacka Kancyn nocyie nobaBneHusi nepekucu soaopona?

Mpunoxenune N21

4. Kancynbl c no6aBneHueM 6punnIMaHToBOro 3enéHoro

Bbif1o nonyyeHo Kancys pasMepom MM.

Kak nsmenunacb okpacka KancyJs nocne no6asfeHus nepekucu BoAopoaa?
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MccnepoBaTenbCKun XXYpHan pna Kenca «baktepmodaru vs. aHTUGMOTUKU»

Yawka MeTpu N21 Yawka MeTpu N2 Yawka MeTpu N3 Yawka MeTpu N24
Yawka Metpu N°5
(Ha3BaHue aHTMGMOTHMKA (Ha3BaHue aHTUGMOTHKA (Ha3BaHMe aHTMGMOTHKA (Ha3BaHMe aHTMOMOTHKA K
OHTpOJIb
wnu dbara) wnu cpara) wm cpara) wnu cpara)

Insa aHTM6MOTUKOB

ﬂuameTp 30H noaaeBsieHuda
pocTa‘’, MM

AKTUBHOCTb aHTUOGMOTUKA

(* — cnabas,
***x — CUJIbHAsA)

Ina 6akTepuocparos

KonunyectBO
6akTepuocbara, Mn

KonuyecTtBo 6nsiuek
(30H nu3uca)™, wr.

EcTb s pocrT E. coli?

* 30HbI MOAABJIEHUSI POCTa PasHbIMK
aHTMBMOTMKaMU. Bbl MOXeTe
HabnaaTb, YTO ANIA KaXA0ro
aHTMBMOTMKA aKTUBHOCTb
W IMaMeTp 30HbI NoAaBNIeHUs pocTa
6aKkTepui pa3nnyHbl.

** BNSLKN Ha NOBEPXHOCTMU
nutaTenbHow cpenbl E.coli.
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« MOPE ONATb CBETUJ10Cb...»

(keiic ANA CAaMOCTOATENILHOrO NCCNIeA0BAHMUA)

B naHHOM MpoeKTe, KOTOPbIN Bbl C IEFKOCTbIO CMOXeTe 0(hOPMUTL B Ka4ecTBe NPOEKTHOM paboTbl, Mbl MpeanaraemM
BaM Mony4nTh y cebs LoMa KOJIOHUKO BMONKOMUHECLLEHTHbIX BaKkTepui.

Y10 Takoe 6uositoMMHECL,eHUNA?

BbuonoMnHecueHUNA — 3TO sIBJIEHNE CBEeYEHUs Y XNBbIX OpraHU3MoB. BuontoMuHecueHUMs OCHOBbIBaeTCs
Ha XUMUYeCKUX npoueccax, npn KoTopbIixX ocBoboxaaroLascs 9Heprua BbloendeTcqd B cbopme cBeTa.

Ceiyac nsBecTHo 6osiee 900 BUAOB CBETSALLUXCS XUBbIX OPraHU3MoB. bosibluasi 4acTb U3 HUX 0OUTAET B MOPSX

1 oKeaHax. 9To 6aKTepuu, 0AHOKJIETOYHbIE BOAOPOCM, PAAUONSAPUK, TPUOHI, MIaHKTOHHbIE U MPUKPENEHHbIe
KULLIEYHOMONOCTHbIE, CUPOHOOPbI, MOPCKUE Nepbs, FPeGHEBUKM, UTTIOKOXUE, YePBU, MOJITIIOCKM, pakoobpasHhble,
pbi6bl. Cpesim Ha3eMHbIX CYLLLECTB CBETATCS OTAEJbHbIE BULbI IPUOGOB, 3eMJISIHbIX YepBeW, YIUTOK, MHOTOHOXEK
1 HAaCEKOMBbIX.

B Tponuyeckmx BoAax aTo siBJEHNE 04EHb PacnpoCTPaHEHO, U er0 MOXHO BUAETb HEBOOPYXEHHbIM B3rNS.40M

Ha nobepexbe B TEMHOE BpeMsi CYTOK. B ceBepHbIX WMpoTax heHOMEH TakXe BCTpeyaeTcsi, HO OT/nYaeTcs

LUBET cBeYeHusi. [laHHOe CBeYeHMe MN0X0 U3YYeHO, HO eLé JlapBUH NOCBATUI MY OTAENbHYIO [1laBY CBOEN KHUTU
«[poucxoxaeHne BUAoB». Te, KTO Kynasncsi B HOHHOM MOpPE BO BPEMS €r0 CBEYEHUS], HAaBCeraa 3anoMHAT

9T0 Kpaco4Hoe siBsieHne. O6bI4YHO BUHOBHUKAMW CBEYEHUS SIBASIKOTCS Pa3MHOXMBLLMECS [0 HEBEPOATHOIO
KOJIM4YecTBa XryTUKOHOCHble Boaopocsun poaa Noctiluca. Bbl MoxeTe cosnaTb Takoe CBEYEHME UCKYCCTBEHHbIM
o6pasom, L06aBMB HEMHOTO caxapa B CTakaH C MOPCKOW BOAOW. [py 9TOM YBENNYUTCH aKTUBHOCTb CBETSILLLETOCSH
6enka moundepunHa, KoTopbii Npu B3banTbiBaHWMM AacT rolyboBaToe CBEYEHME.

Y4éHble 3aHUMalOTCA BblaeneHnem Hanbonee ApKUX N UHTEPECHbIX BUAOB Takux 6akTepui, HO X CBOMNCTBA

nokKa He [0 KOHLa u3y4eHbl. [[puMeHeHne nx BO3MOXHO B reHeTU4eCKOW MHXXEHEPUN KaK MapKep YCreLwHoro
npoBeaeHUs NpoLecca, Takxe BeayTcsl pa3apaboTKM OCBELLLEHMS HAa UX OCHOBE. Ye OKOJIO CTa JileT Hasal
roNNaHACKMM YY€HbIM MapTuUHOM belleprHKOM KynbTypa cBeTsAwmuxcs 6akTepuit 6biia ncnosib3oBaHa

B KayecTBe MepBoy B MUpe cBeTsLLencs 6akTepuanbHON NaMnbl, KOTOPOW OH nopaxas BoobpaxxeHue 1 yMbl CBOUX
COBPEMEHHMKOB, a 6onee coBepLUeHHas KOHCTPYKUNSI TaKOM JlaMnbl Haxoauna 60/blioe NpakTUYecKoe NpUMeHeHue.
Hanpumep, B 1935 rony 6aKkTepronornyeckummn namnamm 6bia ocBelLéH 60JbLLIONM 3aJl OKEaHOIOTMYECKOro MHCTUTYTa
B Mapuxe, a Bo Bpems Benmkon OTe4ecTBEHHOM BONHbI CBETALLMecs 6aKkTepun NCNONb30BaJNCh COBETCKUMM
MUKpoburosioramu ans oceeLleHns abopaTopum.
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MOXHO JIN OB3ABECTUTb KOJIOHUEN CBETALLMUXCA MUKPOOPIAHU3MOB,
HE BbIE3>XKAAA HA MOPE?

BbIpacTUTb KOJIOHMIO CBETALLMXCA 6aKTEPUA MOXHO B JOMALLUHUX YCNOBUSIX.

1. ns naHHoro npoekTa BaM NoTpebyeTcs CX0AUTb B PbIGHbIN MarasuH U KynuTb TaM HECKOJIbKO BUAOB CBEXel
OKeaHW4ecKol pbibbl UnK Kanbmapa. Yem 6osblie BapuaHToB ByaeT, TeM Niydile. depMeHTbl U MEXaHU3MbI
peakuuit, KOTOpbIMU 06YCNIOBJIEHO CBEYEHME 3TUX OPraHM3MOB, CYLLLECTBEHHO PA3/IM4alOTCSl, HO BO BCEX CNyYasX
peakuusi, NpUBOASALLAs K 9IMUCCUM CBETA, TpeByeT yyacTust Kucnopoaa.

2. HyxHo npurotoBuUTb 3%-HbI pacTBOp 06bl4HOM NoBapeHHor conun NaCl. ns atoro cnenyet B 1 1 BoAbI 406aBUTb
30 r noBapeHHOM CONN 1 TLLATeNIbHO pa3MellaTthb. Bony nydwe 6paTbh KUNAYEHYHO, 4TOObI N36eXaTb 3apaxeHust.

3. [llanee Heo6x04MMO 3a/IMTb PAaCTBOPOM Kaxayto pblby B OTAeSIbHOM EMKOCTH, OCTaBMB AOCTYM BO34YyXa,
M NOCTaBUTb Ha 1—3 CYTOK B XONOAUSIbHUK. 3aTEM HY)XXHO HaWTK abCOJIIOTHO TEMHOE MecTo (HanpuMmep, BaHHas
KOMHaTa), NOMecTUTb TyZla EMKOCTb M noaoxaaTe 10—15 MUHYT, Noka rnasa He NPUBbLIKHYT K a6COJIHOTHOM
TeMHoTe. Ecnm Bam NoBe3ET, TO Bbl CMOXETE YBUAETL cllaboe CBeYeHNe Ha MOBEPXHOCTU pbiObl (06bIYHO BO3Jle
MIaBHUKOB), @ TaKXe CBEYEHME BOAbI.

OueHUTe MHTEHCUBHOCTb CBEYEHUS, LIBET M pa3Mep KOMoHUU. Kakol BuA, pbibbl okasancs camou 6naroTBOpHOM
cpenon Ans nosiBNeHns ceeTsAwmxcs 6akTepuin?

BHuMaHue! Ha naHHbI MOMEHT B KOJUIEKLLIMM MUKpOOpraHnamoB PAH HaxoasTcs nloMuHecLmpyroLmve 6aktepun
TOJIbKO 5 BMAOB pblb (Kak NpaBuo, obuTalowmx Ha JanbHem BocToke). BO3MOXHO, Bbl BbIABUIIM OaKTepuu,
focene He ucciefoBaHHble HayKon!

3a4yeM 3TO HYXXHO?

ﬂepeqmchTe KakK MUMHUMYM Tpu BapnaHTa BO3MOXXHOIO NPpUMEHEHUA TaKNX 6a|<Tepv||7| B HalleM MUpe.

HecMoTps Ha To, 4TO heHOMEH He 10 KOHLLA U3YYeH, cBeTsAwMecs 6akTepun UCMONb3YIOT B KAYECTBE XUBbIX
OpraHU3MOoB, AeNCTBME Pa3NYHbIX TOKCUYECKMX BELLECTB Ha KOTOopbie YA0OHO N3y4aThb. Bbicokas YyBCTBUTENBHOCTb
K YCJIOBUSIM 0OUTaHNUst MOXET ObITb MCNOJIb30BaHa ANS LeTEKTUPOBAHUSA TOKCUYHbIX 3arpsi3HEHUI BOAbI, HAMPUMEP,
TAXENbIMM MeTannamu. O4eHb YacTo Takme 6aKTepumn UCNOJNb3YIOT ANs BbiiBIeHUs 60Ne3HeN poraToro ckoTa:

B UCCNlelyeMoe XNBOTHOE NMOMeLLalT Takne 6akTepuu, a Koraa oHy paspacTaloTcsl Mo BCEMY XeJyL0YHO-
KWLIEYHOMY TPaKTY, NPy PEHTreHe XOPOLLIO BUAHbI MOBPEXAEHHbIE YHaCTKM U opraHbl. bonee Toro, cBeyeHne 6akTepun
UCnoJsib3yeTcs ANIA OLLeHMBaHWUS aHTUOMOTUYECKON aKTUBHOCTU HOBbIX COoeMHeHMN. Ha 6a3e nony4veHHbIX 6HakTepui
Y4YEHbIe TaKXXe CMOIN BblAENNTb reHbl, OTBeYaloLLue 3a CBEYEHNe, 1 Co3aau CBETALWMXCS JabopaTOPHbIX MbILLEN.

ZsYellow

ojwolp)

Bonblue o NprMeHeHUn AaHHOro heHOMeHa MOXHO Y3HaTb, MPOMASA MO CChIIKE:

https://www.popmech.ru/science/7524-zhivoy-svet-biolyuminestsentsiya
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KOHTpPO/IbHbIA MaTepuan moayna «MeauumHckme 6MOTEeXHONIOrUN»

1. YTto npoucxoauTt npu gobaBrieHNM BOAHbIX PaCTBOPOB ajibiviHaTa HaTpPUsl B pacTBOPbI, coaepXallne NoHbI
Kanbuuna?

3. bakTepuodarn — aTo...

a. rpubebl 6. 6akTepum B. BMpYCbI

4. KakoW U3 aHTUBUOTUKOB Bbln1 OTKPbLIT NepBbIM?

5. YTo Takoe cynepbakTepus?

a. GakTepusi npenesnbHO 6. 6akTepus, ycTon4meas B. GakTepwus, cnocobHasi
60J1bLLMX pa3MepoB K 60NbLUMHCTBY aHTUOUOTMKOB nornowaTtb Apyrue 6akTepun

6. HasoBuTe cynep6akTepuu, KOTOpble eCTb MPAKTUYECKN B KaXA0W 60JIbHULLE UM POAUIIBHOM LIOME.

8. CnepyeT v orpaHuMyMBaTb UCMOJIb30BaHWE aHTUOMOTHUKOB? MNoyemy?
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