3AJIAHUSA
NMPaKTHYECKOro Typa pernoHajbHoro 3tana XXXIX Beepoccuiickoii
OJIUMITHAIBI IIKOJHLHUKOB 10 0uojioruu. 2022-23 yu. roa. 11 kaace
Bapuant 1

BUOXUMUA U MUKPOBHUOJIOI' A

PeaktuBbl: [IpoOupku c¢ oOpasmamu u3 ko6 X1, X2 u X3 u mpoOupka c¢ cCycneH3ueu
mukpoopranusma (M). NaOH (5% pactBop), CuSQO, (1% pacTBop, npuroToByieHHbIH Ha 1% pacTBope
LUTpaTa HaTpus), pacTBOp JIrorosus, METUICHOBBIA CUHUM.

O6opynoBanne: MHKPOCKON, MPEAMETHOE CTEKJIO, MOKPOBHOE CTEKJIO (2 mT.), (UIbTpoBaJIbHAS
Oymara, ImycTble MPOOMPKH, MUIETKA aBTOMAaTHYeCKas Ha | MJI ¢ HAKOHEUYHUKAMH, YHUBEPCAIbHBIN
UHIUKATOp (OyMa)KHBIN) CO IIKAJIOW, KHUIIAIIas BOJAsHAs OaHs.

Beenenne. B MukpoOuonoruueckoi j1aboparopuu ObLI IMOJyYEH HOBBIM IITAMM H3BECTHOIO
MHUKPOOPTraHU3Ma, KOTOPBIH HCIONb3yeTcs B OHOTEXHOJIOTMH. bpla NpuroTOBIeHAa cpena s
BBIpAIlMBaHMUs JaHHOI'O MHUKpPOOpPraHM3Ma, COJep’Kalias B KayecTBE €AMHCTBEHHOI'O MCTOYHHUKA
yriepoga 20% caxapo3y W Bce HEOOXOAWMBIC [UIsI POCTa MHKPOOPTaHH3Ma COJIM M BUTaMHHBI , pH
cpeabl Obul cnabomesnounoi (~8,0). B nBe koynObl co cpenoil A BeIpallluBaHUs BHECIH KYJIbTYPY
MUKpoopranuzMa. KoiOpl WHKyOMpOBanM TpM KOMHATHOH TeMmIepaType, OIHYy B aHa’3pOOHBIX
YCIIOBUSAX, @ BTOPYIO - B a3POOHBIX YCIOBHUAX (IIPU a’pallii) B TEUEHUE CYTOK, I1OCIIE YEro Cpejsl
npoMIETPOBANIN IS YAAJCHHUS KJIETOK. [IpOBENeHHBIN aHaIM3 MoKa3all, YTO B a3POOHBIX YCIOBHUSX
MHUKPOOPIaHU3M YTUIM3UPOBAJI BCIO UMEIOLIYIOCS B CPEJIE caxapo3y,a B aHA3POOHBIX — HET.

K coxanenuro, HeaKKypaTHBII CTYACHT, KOTOPBIA MPOBOAWI 3Ty paboTy, HE MOIMHCAT KOOI
JOJDKHBIM 00pa3oM U mepemyTal uX. B uTore, y mccienoparesell B pykax OKa3ajlucCh 3 KOJIOBI C
po3payHbIMU OECIIBETHBIMH PACTBOPAMH: MCXOAHAs Cpela WHKYOaruu, QUiIbTpaT KyJIbTypalbHOM
KHUJIKOCTH TIOCI€ a’pOOHOro BbIPALIMBAHUSA, M QWIBTPAT KyJIbTYpaJbHOW MKHUJIKOCTH IOCIE
aHa’pPOOHOTO BHIPAIIMBAHUS MUKPOOPTaHU3MA.

Bam nanb! 00pasisl 3TUX Tpex pacTBOPOB, MpoMapKupoBaHHble cuMBosiaMu X1, X2 n X3, o1HaKo
HEW3BECTHO, Kakoe 0003HAaYeHHE COOTBETCTBYET KakoMy oOpasity. Mmenno 310 Bam HeobOxomumo
onpenenuts. s 3Toro Bam aHbl peakTUBBI, yKa3aHHbBIC BBIIIE.

3aganue 1. Ompexnenute ¢ nomoulblo OymakHoro wunaukaropa pH »tux oOpasnos. s
OTIpeieNIeHUs] IPUCYTCTBUS B Cpelax pelyLupyIOLIMX caxapoB oTOepure B TpH npoOupku mo 0,5 mi
obpasnoB X1-X3, no6aBpre kK HUM 110 0,5 M1 pactBopa NaOH, mo 0,2 M pactBopa CuSO, u Harpeiite
Ha BOJSIHOM OaHe.

IMokaxuTe CBOM NPOOGMPKH Ae:KYPHOMY HpernoaaBarteio!

ITonyuennsie pe3ynbrarsl BHecuTe B Tabauny 18 IMCTE OTBETOB.

3aganme 2. Ha ocHOBaHMHM 3THX pe3yJdbTaToOB oOmpeaenuTe, Kakod oOpaszernm (X1-X3)
COOTBETCTBYET Kakoil cpene wiM Quibrpary u 3anumure pesynbraT B Tadamny 2 B JIUCTE
OTBETOB.

3aganme 3. [lpurotoBbTe mnpenapar «paszJaBiI€HHAs Kallli», HUCIOJb3Yys CYCIIEH3HIO
MUKpPOOPTraHU3MOB U3 Mpodupku «M», IpoBeAuTe MPMKU3HEHHOE OKpallnBaHHe KieTok. /Iy sToro
KaITHUTE Ha IPEIMETHOE CTEKJIO 2 KaIlIM CYCIIEH3UH, BBIIEP)KAB PACCTOSIHUE MEXKIAY HUMHU IPUMEPHO
2 com. K mepBoii kamne pgo0aBbTe Karumo pactBopa Jloroms, KO  BTOpOM — — Karutio
pacTBOpa METUJIEHOBOIO  CHHETO, HaKpoiTe  o0e  KamM  TMOKPOBHBIMH  CTEKJIaMHU.
[Tpomukpockonupyiite o06e mpodsl ¢ o0bekTuBOM 40%. Omnpenenute MoOpQOJIOTHIO KIIETOK,
IPEITOJIOKNUTE UX IPUHAIEKHOCTb.

IMokaxuTe cBO¥ Mpenapar Je;KypHoMy npenojaaBarteio!
PaccmarpuBas npenapatsl, orBeThTe Ha moctaBiieHHble Bonpockl B IUCTE OTBETOB.



[N DP BAPUAHT 1

JIMCT OTBETOB
Ha 33/IaHUs MPAKTHYECKOro Typa pernoHajabHoro dtana XX XI1X Bcepoccuiickoii
OJTUMITUA/IbI IIKOJbHUKOB 10 Onosiorum. 2022-23 y4. roa. 11 knace

BUOXNMUA U MUKPOBHNOJIOI'Us
3amanue 1. Ta0muna 1.12 6aj10B

O6pa3ert pH (HeliTpanbHbIH, Penyuupyromniue caxapa
KHUCJIBIH, (ectb/HET)
IEJTOYHOM )
X1
X2
X3

3aganue 2. Tabnuia 2. 6 0a110B

O6paserr (X1 — X3)

1 Vcxonnas cpena nHkyOanuu

2 @uibTPAT KYJbTYPAIBHON KUAKOCTH 10CIIE
a3po0OHOr0 BhIpaIlMBaHUS

3 OunbTpaT KyJAbTYPATIBHON KUAKOCTH 1OCIIE
aHa’poOHOTr0 BhIpAIIMBaHUS

3ananme 3. TexHuka npuroToBIIeHUs Ipenapara. 7 6aJ10B
3ananme 4. Kakue 3amacHble BelECTBA BBISBISIOTCS B KJIETKax Ha ciaeiaHHoM Bamu npenapare? C

MOMOIIBbIO KaKoro peakTua? 3 fansa

3aganue 5. Kakux KJIeTOK Ha IpernapaTe 0Ka3aloch OOJIbIIE: JKUBBIX MM MepTBhIX? Ha ueM ocHOBaH
Bau BeiBo? 3 0asi1a

3ananme 6. [Ipennonoxure, CycrneH3us Kakoro MUKpOOpraHU3Ma HCIOJIb30Bajiach B pabore? 2 0asia

3ananue 7. Kakue npoaykTsl 00pa3yroTcsi MpU BhIpAIIMBAHUU JAHHOTO MUKPOOPTaHU3Ma B a3pOOHBIX
ycnoBusix? 4 6ajia

3aganue 8. [loueMy mpu BbIpalllMBaHWN JAHHOTO MHUKpPOOPraHM3Ma B aHA’POOHBIX YCIOBHUSX OH HE
ycIien 3a CyTKH YTHIIU3UpOBaTh BC € caxapa? 4 fasia

3aganue 9. Kakue penyuupyomue caxapa MOXHO OOHapyX HUTh B KYyJIbTYpPaJbHOM JKUAKOCTU MPH
BBIpAIIUBAaHUU JJAHHOTO MUKpOOpranu3Ma? 3 fajsia

3ananme 10. 13 uvero oOpasyrorcs atu penyuupytonme caxapa? Ilog neiictBuem kakoro gepmenra?
3 da1a

3aganue 11. C uem cBsa3ano usmenenue pH B cpene nocine BeIpalliuBaHust MUKpoopranusma? 3 0asia



