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BepxHunii anugepmMuc JIMCTBEHHOIO JIucTa

Buonorua Mwukpockonus / Buonorns KneTku

Buonorua Mwukpockonus / Buonorns KneTku

Buonorus dusmonorus pacteHuin / botaHuka

=3 Jele] ® ®

YpoBEeHb C/I0XXHOCTU Pa3mep rpynnbl Bpems nogrotrosku Bpems BbinonHeHns

nerko 1 10 MuHyT 30 MuHyT
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°HYWE

excellence in science

NHchopmaumsa ansa yumtenemn

OnucaHue PHYWE

excellence in science

[lns npoBefeHnst akcnepumeHTa MOXHO 1CMOMb30BaThb
MOYTU BCE JINCTbA INCTLEB, KOTOPbIE HE UMEKOT C/INLLIKOM
TOJICTYIO U TYCTOE onyLleHune. Tak uTo fyulle Bbibuparb
pacTeHust C HEXXHbIMU, MSATKAMMW INCTbsIMKU. B kabuHete
61OI0rMK MOTYT PacTu HEKOTOPblE fOMALLHME pacTeHus,
KOTOpble JOCTYMHbI A9 NPOBEAEHNSA IKCNEePUMEHTOB.
OueHb NoaxXoauT aMnesibHble pacTeHns - TpageckaHums
BupruHckas (Tradescantia virginica). Bel MoXxeTe npocTto
pPasMHOXMWTb NX C MOMOLLIbIO YEPEHKOB 1, TakM 06pa3om, 13
O[HOr0 pacTeHus NoslyunTb HECKO/TbKO CBEXMX FOPLLOYHbIX
pacteHwuii. na nofyyeHns oTTMcKa cneayeT NCnosb30BaThb
NpOo3paYHbIli, COAePXaLLMii pacTBOPUTENN, KNEW Uan fak
ans HorTein. O6s3aTeNlbHO NPOBepLTE 3TOT Marepuan,

YTOObI onpenennTb BpeMA BbiCbIXaHUA U NPUTOAHOCTbL K
VNOTheAneHUH.
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AononHutenbHas uHcopmauusa ana yumteneii (1/5) PHYWE

excellence in science

npeasapuTe. JWMCTLS PACTEHIUS! COCTOUT U3 PA3/MUHBIX C/IOEB. BO BHYTPEHHUX CNOSIX NIMCTA. eCTh
K/ETKM C GO/bLUMM KO/IMYECTBOM X/I0PONIACcTOB. BHELLHMI CNoit TKaHW 3amiaeT
A paCcTeHUe OT UCNAPEHWS, HO B TO )€ BPEMS! OH [JO/DKEH GbITb NPOHWLLAEM A1
:@: NPOHVUKHOBEHMS CBETA, HEOBXOAUMOTOA/1S OCYLLECTBEHUs npoLecca (POTOCUHTE3a B
== 6onee r1y6oKNX CoNX.
MpuHUMN MOKpPOBHas TKaHb COCTOUT M3 MIOTHO YNAKOBAHHBIX APYT K APYTY KNETOK. BOMbLIMHCTBO

pacTeHunii He MMEKT X/T0POMNIAaCcTOB B BEPXHEW YacTu anmaepmuca. MoaTomy CBET MOXET

6€CﬂpeI'IFITCTBeHHO npPoOxXoanTb BHYTPb INCTa U AOCTUIaTb TKaHW Nnasimcaga, Kotopas
o4yeHb boraTta Xnioponsiactamun.

AononHutenbHasa nHcpopmauma Ana yumtenei PHYWE

excellence in science

Llenb Yyallumecs yyatcsi roToBUTb OTTUCKW SINCTLEB U Pa3fes NOBEPXHOCTU. B NPUroTOBMEHHbIX
npenaparax OHU AO/MKHbI Pacrno3HaTb 04HOC/MOHBIV anuaepMuc.

3ap,aqm 1. N3roToBNEHNE OTTUCKA 1 UCC/IeL0BaHME ero C MOMOLLbI MUKPOCKoNa
@ 2. Co3gaHve 1 MUKpOoCKoNMpoBaHMe yyacTka NoBEpPXHOCTU
3/11
Robert-Bosch-Breite 10 Tel.: 0551 604 - 0 info@phywe.de
pH‘lWE excellence in science 37079 Géttingen Fax: 0551 604 - 107 www.phywe.de



P1441801 curriculLAB® | sxvwe

[AononHutenbHas uHcpopmauua ana yuurtenen (3/5)

N3roTtoBneHue oTTUCKa U UccriegoBaHue ero c
noMoLlbO MUKPOCKONa

B 3aBMCUMMOCTYM OT BPEMEHU CYLLKM NINCTLEB, MOXET
noTpe6oBaTbCs NOATrOTOBKA OTTUCKOB HaKaHyHe
aKcnepuMeHTa. Ecnn Heobxoamnmo caenatb OTTUCKU
napasifieNibHo 1 C HUXKHEN NOBEPXHOCTUN /TINCTA, TO
cnepyeT YeTKO 0603HAUNTb BEPXHIOK U HUXKHHIOK
MOBEPXHOCTY (C NOMOLLbIO BYKB).

Tpageckauua. Npenapar - oTneyarok amcra
amnensHoro nacteHusa (100x)

AononHutenbHas uHcpopmauua ana yuurtenen (4/5)

Co3paHue 1 MUKPOCKONMUpPOBaHMe yyacTKa
NOBEPXHOCTU

B Herny6okoro pa3pese NoBepXHOCTU NncTa
CYLLECTBYIOT NILLUb HECKO/IbKO AOCTATOYHO TOHKMX
y4yacTKOB npenaparta, Ha HUX MOXHO YETKO
paccMOTpeTb OAHOCONHLIN anuaepmuc. B 6onee
TOJICTbIX y4acTKax npenapara Mbl MOXeM
06HapPYX1Tb Hape3aHHble KNEeTKN, HaxoasALwmecs
noa anugepmmcom. OHW UMEIOT KpyTyto hopmy u
6oratbl xnoponnactamu. 3To NaiMcagHble KNeTKM B
nonepeyHoM paspese. A4po kieTkm 6onee OTHET/IMBO
BMAHO NpW OKpaLuBaHUN.

Cpenartb paspes NoBepxHOCTU
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[AononHutenbHas uHcpopmauua ana yuurtenen (5/5)

OueHKa

B npenapate BepxHero anuaepmMmca MoxHo
PaCCMOTPETb K/TIETOYHYHO CTEHKY, NpoTonjiasmy 1
A0PO KNEeTKN. TunnyHbie ONnA paCTUTENIbHbIX KNETOK
X10ponaacTbl OTCYTCTBYHOT. 11 pacTeHUst AaHHas
NpPO3payYHoOCTb, 06YC/IOB/IEHHAS! OTCYTCTBUEM
nnactng, ABNAETCA NPENMYLLLECTBOM, NMOCKOJIbKY
No3BO/ISIET NaAaloLLEemMy CBETY 6ecnpensiTCTBEHHO
NPOHUKaTb B 6osiee r1y60oKme Cnoun TKaHu.
XnoponnacTbl B OCHOBHOW TKaHu nasncaga o4yeHb TpageckaHuus (400x): BerHMVI anuaepmuc;
M/I0THO ynakoBaHbl 1 NOT/IOWA0T CBET. X/10PONAaCTbl 3aMMCTBOBAHbI U3 APYTX KNETOK
OnTUMaUibHbIM ana CbOTOCVIHTETVIHECKOVI AKTUBHOCTHN

JIUCTbEB TaKXe ABNsdeTca obecrneyeHne TKaHel

YINEeKNC/1bIM ra3om n BO,EI,OI7I.

WNHCTPYKLUMU NO TeEXHUKe 6e30nacHOCTU PHYWE

excellence in science

o CrvwwKom anvTesibHas paboTa ¢ MUKPOCKONaMu MOXET NMPUBECTU K (OU3NUYECKOMY
anckomgopTy (yCTasiocTu, rofIoBHbIM 60/155M, TOLLHOTE), 0COBEHHO KC/N yYallmecs He

?; YIMetoT onbITa.

o [Npu paboTe c ne3BusiMn 6pUTBbLI 1 CKaslbnens cnepyer cobngars 0codyto
OCTOPOXHOCTb U3-3a pUCKa NoNy4YeHNs TpaBMbl.

o BHuMmaHwue! KonnuecTBo ckasibneneii criefyeT NpoBePsiTb NOC/E KaXA0ro Yaca, Utobbl
n36exarb HecUacTHbIX Cyyaes!

o MUKpPOCKOMbI YyBCTBUTE/bHbI. [MpU TPAHCNOPTUPOBKE 1 NOTPY304HO-PA3TPY304HbIX
paboTax HeobxoaMMOo creguTb 3a TEM, YTOObI BCe ObIN0 CAEMaHo akkypaTHo 1 6e3
CreLKu.

o K 3TOMy 3KCNepuMeHTYy NPYMEHSIOTCS 06LLMe UHCTPYKLMM Mo 6e30NacHOMYy
MDOBEAEHNI0 IKCEDVMEHTOB NPV NDENOAABaHNN ECTECTBEHHbIX HaVK.
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°HYWE

excellence in science

NHcopmaums ans cTyaeHTOB

excellence in science

MoTtuBayus PHYWE

BONbLUVHCTBO pacTEHWI1 He MMEIOT X/T0PON/IacToB B
BEpXHeli yacTu anuaepmuca. Takum 06pa3om, CBET MOXET
6ecnpensTcTBEHHO NPOXOAUTb U AOCTUraTb TKaHU
nanncaga, kotopasi oueHb Gorata xsoponaactTamu. 34echb
3anac yr/iekMc/ioro rasa 1 Bofbl Takke onTumaseH aas
(POTOCMHTETNYECKOI aKTUBHOCTW. BUuauTe Nt Bbl pasnnums
Mexay KneTkamu nog, MKpoCcKonom?

. o .ld LI '.

TpageckaHuus. BepxHuii

anuaepmMuc; (x10ponaacTbl 3aMMCTBOBaHbI
13 6osee rnyoboKnx CrioeB KETOK).
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PHYWE

excellence in science

1. VI3roTOBNEHME OTTUCKA 1 UCC/IEA0BAHNE €70 C MOMOLLbHO
MMKpockona

2. CosgaHue n MUKpPOCKONmMpoBaHMe y4acCcTka NnoBepxHOCTH

Tpageckauus. MNpenapart - oTne4yaTok nnucta
amnesibHoro pacteHus (100x)
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MaTtepuan
Mo3unyusa Matepuan MyHkT No. KonunuecTtBo
1 BUHOKYNAPHbLIA yyeHnyecknin mukpockon, 1000X, MexaHuyecknini npeaMeTHbIN MIC-129A 1
CTONINK
2 MpegMeTHble cTekna, 76x26 mm, 50 . 64691-00 1
3 MokpoBHble cTekna, 18x18 mm, 50 wr. 64685-00 1
4 MeH3ypka, H13kada, 100 mn, nnacTmacca 36011-01 1
5 MneTku-KanenbHWLbI C Pe3MHOBbLIMY Konnavkamu, 10 LWT. 47131-01 1
6 MUHUET, NPSMOIA, OCTPOKOHEYHBIN, 1=120 MM 64607-00 1
7 Jepxarens ona ckanbnens 64615-00 1
8 Ne3Bua ona ckanbnens, 3akpyrieHHble, 10 wr. 64615-02 1
9 Hab6op xumnyecknx peaktnsoB a1 TESS advanced Buonorusa "Mukpockonums™ 13290-10 1
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BbinosiHeHne pa6oTthbl (1/2)

A

[MpuKnenTe HEMHOIO KNes Ha HUKHIOH
4yacTb JZINCTa.

BbinonHeHne padoThl (2/2)

(2) Co3gaHne n MMKPOCKONMpPOBaHUE yyacTka

NOBEpPXHOCTU

o BO3bMUTE NINCT 1 06EPHMTE Ero BOKPYT NasibLia BepxHeii

CTOPOHOI1 BBEPX.

o CpenaiiTe TOHKWIA N/I0CKUIA pa3pes NncTa ¢ NoMOLLbO

CKasnbnens.

o [MomecTuTe npenapart B BOAY WU HAKPOWTE NOKPOBHbLIM

CTEK/TOM.

o PaccmoTpuTe npenapar nog M1KpocKonoM cHavana npu
Masiom, a 3aTeM Nnpu 6o/bLLIOM yBeNuYeHun. Haligute
Takoe MecCTO Ha npenapare, rae Knetku

pacnosioXeHbl TO/TIbKO B O4NH CNOlA.

PHYWE ..o in sconce

Robert-Bosch-Breite 10
37079 Géttingen

PHYWE

excellence in science

(1) N3roToBneHne OoTTUCKa N UccriegoBaHune ero ¢
MOMOLL b0 MUKPOCKONAa.

o HaHecuTe ke nnv nak ans Horten Ha BEepPXHIO YacTb
NOBEPXHOCTU NiUcTa. Hapucyii BykBy, 03HaYaKoLLLYHO
"BEPXHASA CTOPOHA NOBEPXHOCTN".

o MopoxaunTe, noka Knen He BbICOXHET (0T 1 Ao 24 yacos).

o C NOMOLLbIO NMHLETA NOMECTUTE OTNeYaToK Ha
npeaMeTHOe CTeK/IO.

o lMpenapart rotToBUTCA (MPenapupytoT) B CyXom Bue.
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°HYWE

excellence in science

[MpoToKon

\/
3agaua 1+ 2 PHYWE
excellence in science
Kakon TUMWUYHbIA KOMMOHEHT Kakue npeumyLiectsa 310 AaeT pacTeHuo?
pacTuTenbHOM KNeTkn
OoTCyTCTBYET? PacTeHvie He [JO/MKHO 3e/1eHETb.

Becb nagaroLnii CBET MOXET NPOHUKaTL B 6osiee
rNy60K/e C/I0M TKaHuU.

CTeHKa KNeTkn

lMpoTtonnasma

EcTb 60/bLUe MecTa AN APYTrMX KNETOUHbIX
ﬂp'po OpraHel'IJ'I.
XnoponnacTbl
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3apaua 3 PHYWE

excellence in science

CpaenaliiTe pucyHOK Kycoyka TKaHu (HECKO/IbKO COCeAHUX KNeTokK). ObpaTnuTe oco60e BHUMaHMNE Ha
pacnonoxeHvie 1 opmy kneTok. O603HauLTe KOMMOHEHTbI AUeliku!

Cnaiig, OueHka/Bcero
Cnaiig 16: MHorouncneHHble 3aa4u 0/2
O6ujasn cymMmma 0/2

@ PeleHuns <~ [oBTOpUTH
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