Tema
«YBenuuuTternbHbIE
npunoops.bI:
MUKPOCKON U nynany.



CroBapsb

v+ Mukpockor (rped. pkpoc —
MaJICHBKUU U GKOTEWD — CMOTPIO) —
na0opaTopHasl ONTHYECKAs CUCTEMA
IS TIOJTyYSHUS YBEIUYCHHBIX
M300paKCHUN MaJIbIX OOBEKTOB C
[ICJILI0 PACCMOTPEHUSI, U3YUYCHUS U
IIPUMEHEHMS Ha MPAKTHUKE.



[71a3 4yesioBeka CIoCoOeH
pa3jInyarhb AeTaJu 00beKTa,
OTCTOSIIIIME APYI OT APyra He MeHee
yeMm Ha 0,08 mM.

C noMoIbI0 CBETOBOIO
MHKPOCKOIIA MOKHO BHAETh
€T, PACCTOSIHUE MEKIY
KOTOPBIMH cocTaBisieT 10 0,2 MkMm.



DJIEKTPOHHBIA MUKPOCKOIL
~ T MIO3BOJISIET HOIYYUTh

i paspemeHue 10 0,1-0,01 HM.




M cToprueckas cripaBka

CBeTOBBbI€E MHKPOCKOIIBI C ABYMSI
AHMH3aMH ObIAH H300peTeHBI B 16 Beke.

B 17 Beke ronnannen AHTOHH BaH
AeBEeHI'YK CKOHCTPYHpPOBaA 6oaee
COBEPIIEHHBIH MHKPOCKOII, ZAIOIIHH
yBeAH4YeHHe a0 270 pas.

A B 20 Beke OBIA H300peTeEH
S9A€KTPOHHBIH MHKPOCKOII,

YBEAHYHBAIOIIHH H300paxkeHHE B
TeCISTRKH M COTHH ThICOY DAR.



Muxkpockon fHHcena

Ero yBenuuenue coctapisuio ot 3 10 10 pa3. Kaxabii
CJIEAYIOIIUHA MUKPOCKOII 3HAYUTEIIbHO
yCOBEPIIICHCTBOBAJL.



IlepBoe KpynHoe ycoBepIIEHCTBOBAHME
CJI0KHOT0 MUKPOCKOIA CBSI3aHO C UMEHEM

a”Hrymickoro pusuka Podepra I'yka
(1635-1703).



Hnes X.I'. I'epresist 00 ocBelIeHUH MPO3PAYHBIX 00bEKTOB CHU3Y C MOMOLIBIO 3epPKAaJia
BIlepBbI€ BOILIOTWIACKH B KU3Hb B MUKpockonax J. Keasnenepa. C 30-x rr. XVIII B.
OH HAYMHAET BBIMYCKATH TPEHOKHYI0 MOJEJIb CJI0KHOT0 MUKPOCKOIA, MO CTOJMKOM
KOTOPOI0 Pacnojarajioch 3epkajno. B coctaB MUKpocKona BXOAWJI0 HECKOJIbKO
00beKTHBOB, J1aBABIINX YBeJU4YeHue oT 25 10 275 pas.



Hapsiny ¢ 0CHOBHO# JIMHUE Pa3BUTHS IITATUBA, IOCTENEHHO NMPUOJIHKAIOLIEH
MHKPOCKON K 3HAKOMOMY HaM ceroaHsi uHcTpymeHnty, B XVIII B nepuoanuecku
KOHCTPYMPOBAJIHUCH CBOeoOpa3Hbie Moaeau. Hanpumep, 15 cOJIMKeHns1 00bEeKTa ¢
00bEeKTUBOM NBITAJUCH UCTO0JIb30BATH NPUHIIAII CTPOEHUS LIMPKYJIs.
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"Mukpockon" A. JleBeHIyKa npeacTaBJsii
c000H Be cepeOpsiHbIE MJIACTUHKH,
HMelollie KPYIJible OTBEPCTUA, MEXKIAY
KOTOPBIMH pacioJiarajiach eIdHCTBEeHHasi

JIMH3a, B ee hoKyce NMOMeIajics AepKaresb
IJIl 00LEeKTA.
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BuncenT u Yapib3 IlleBanbe BriepBbi€ BBEIU B IPAKTUKY U3TOTOBJICHUS
axXpoOMaTUYECKUX OObEKTUBOB CKJICMBAHUE JIMH3 U3 Pa3HBIX COPTOB CTEKIIa
KaHaJICKUM 0ab3aMOM, YHUUTOXKUB TEM CaMbIM MPEJIOMIICHUE CBETOBBIX JIyuel Ha
IpaHuIe 00euX JIUH3.




B nepBoii monoBuae XVIII B. mupokoe pacpocTpaHeHHE TOTYUNI TaK Ha3bIBACMBIN
"pyuHoil" win "KapMaHHBIA' MHKPOCKOI, CKOHCTPYUPOBAHHbBIM AHIJIMMCKUM ONTHUKOM
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BHemiaum B/ YBEAUNIHUTEABHBIX

IIPUOOPOB y y
I1a py4yHad CBeTOBOM OAEKTPOHHBIN

5 MHUKPOCKOIT MHUKPOCKOII

IIITaTUBHAL




Py4dHas nyna

yBeJIUYHUTEIbHOE
cTekJ10 (JamuH3a)

onpaBa

pyukKa

YHAas JYIa JaeT YBeJIUYEHUe OT
2 10 20 pas




IHITaTuBHAa4
yIia

OKYJISIP

npeaMeTHbIN
CTOJIUK

IHITAaTUB

3epKaJio

HlTaruBHad Jyna yBeJn4nBaeT
npeametsbl oT 10 10 25 pas.



OKYJISIP

CBeTOBOM
MHKPOCKOII

00bEeKTHBBI

npeaMeTHbIN
CTOJIUK

3epKaJIo
BHHTBI

mrarTuB

YBeanunBaeT H306paxeHusl MpexMeTOB 0T 56 10 800 pas.




Kak onpenenuTh yBeJiMmueHrne MUKPOCKONa?

IlocMOTpH HA YHCII0, YKA3aHHOE HA OKYJIsIpE.




Kak onpenenuTh yBeJiMmueHrne MUKPOCKONa?

ITocMoTpH HA YK CJI0, YKA3AHHOE HA
o0beKTHBeE.




Kak onpeaejiuTh yBeJIudeHHu e
MHUKPOCKOIa?

IlepeMHOKDb yBeJIMYeHHE 00bEKTUBA HA
yBeJInYeHue okyJasipa. IlpousBenenue oOyaer
YKa3bIBATh YBEJIHMYEHHE, KOTOPOE B JaHHbIA
MOMEHT 1aeT MUKPOCKOII.

ITomuan 00 3ToM! BaxkHO yKa3bIBaTh YBEIMYCHHUE,
KOoIrga padoTaeiib HaJ OOBEKTOM.



IlpaBuJia padoThl CO CBETOBBIM
MHUKPOCKOIIOM

1. ITocTaBbTE MHKPOCKOII IIITATHBOM K cede
IPOTHB JIEBOI0 IJIeYa HA paccTossHUU 5 - 10 cM o1
Kpasi CToJIA.

2. 3puTeabHYI0 TPYOKY onycTUTE BHU3 HA 1-2 MM
OT IPEAMETHOI0 CTOJIHMKA.

3. HanmpaBbTe cCBeT NP NOMOIIM IOABUKHOIO
3epPKaJIbIIa HA IPEeAMETHBIN CTOJUK. Bpamanre
3epKaJbIle 0CTOPOXKHO, CMOTPHUTE IIPH 3TOM B
OKYJIAAP, 100UBASICH OCBEIeHUHA, KOM(MOPTHOIO A
rjia3a: He «ObIOIIEr0», HO U He KMYTHOI0».



+ 110J105KMTE HA MPEeAMETHBINA CTOJTHUK
HANIPOTHUB OTBEPCTUS B HEM IOTOBBIN
npenapar. 3a;kMuTe npeamMeTHoe CTEeKJI0
3a'KMMaMHM.

5. B okyJsIp cMOTpHUTE OTHUM IJIA30M, HE
3aAKPbIBAA U HE 3AKMYPHUBaA APYIOH.

6. [1s1ast B OKYJISIp, OYEHb MEIJICHHO NPH
IOMOIIM BUHTOB NOAHUMANUTE 3PUTEIbHYIO
TPYOKY /10 TeX IOP, MOKA He OyIeT YeTKOro
N300paKeHUs].

7. I1locje padoThl YOepuTe MUKPOCKOII B

(pyTasp.



[lpaBuna TexHnKn 6e30nacHoOCTMU
npu padboTte ¢ MUKPOCKOMNOM.

1.IlepeHOCHTH H MEPECTABASATH MHKPOCKOII BCEraa
HYIXHO, Aepia ero AByMsl pykamu. OZHOH pyKoOH
AepxkaTh MHKPOCKOI 3a IITAaTHB, a APYroH PYKOH IIPpH
AE€PKHBATH MIOACTABKY.

2. Bceraa nepxkaTh MHKPOCKOII B BEpPTHKAABHOM
IIOAOXXEHHH, UYTOOBI HE BBINAA OKYASD.

3. CTaBHTHP MHKPOCKOII HA CTOA PYYKOH IITAaTHBA K cebe
Ha pacCTOSHHH He MeHee 10 cm oT Kpasa croaa. Ecan
IIOCTAaBHTHh MHKPOCKOII OAHIKe K Kpalo, BbI MOXKETE
CAy4YaHHO 3aZeTh €ro H ONPOKHHYTb.

4 Hukorzaa He AOTpParHBauTeCch MaAbIIaMH A0 AHH3, TaK
KaK JKHPOBBIE€ IIATHA OT BallleH KOXKH MOTrYyT NPHTAHYTH
IIbIAB, YTO MO3KET BbI3BaTh LlapallHHbI Ha AHH3E.

5. BepHuTe NOKPOBHOE H NPEAMETHOE CTEKAA KPpaHHe
aKKypaTHO, TaK KaK HEaKKypaTHOE OOpallleHHE C HHMH
MOIKET IPHBECTH K TOMY, UTO CTE€KAA PA300bIOTCA H BbI
IopeKeTeChH.



JlabopaTopHasn padoTta Ne3
«MpuroToBreHue mukponpenaparay.

Ilean: HayyuThbcd roTOBUTH BPEMEHHBIM MUKpOIIpenapaT u paboTaTs C

HHM.

OGopyamoBaHHE: MUKPOCKOII, caadeTKa, AabopaTopHbIii cTakaH,

IIUIIETKA, AUCT DAOEH.

Xon paGoThr:

%

%

Bo3bMHTE AHCT 3A04€H H IIOAOKHTE €ro Ha npeamMmeTHOE CTEKAO,
IIHIICTKOH KaIITHHTE KaIIAIO BOABbI

HakpoHTe npenapaT IIOKPOBHBIM CTEKAOM. YAAAHTE H3AHIIEK
BOABI NIPH MOMOIIH (hHABTPOBAABHOH OyMarH.

PaccMOTpHTE H3rOTOBAEHHBIH BaMH IIpenapaT NPH IOMOIIH
AyNBI.

3apHcyHTe B TeTpaaH, 4YTO BbI YBHAEAH. [loANTHINNTE PHCYHOK.
He 3a0yapTe yKa3aTh, IPH KAKOM YBEAHYEHHH BbI
paccMaTpHBaAH IIpenapar.

CaeAsaHnTe BBIBOA O TOM, YTO AHCT COCTOHT H3 KAETOK, YKaXKHTE
dopmMy 3THX KAETOK.



IIpoBeps ceos!

. Kakue yBenmnunTensHbIe NPUOOPHI ThI
3HACIIb?
2. YTo npeacraBisieT COOOM JIyIla U KaKOe
YBEJINYECHUE OHA 1AET?
3. Kak ycTpoeH MUKPOCKOII?
4. Kak y3HaTh, KakO€ YBEJIMYCHUE JACT
MUKPOCKOIT?



TPOEHHE
PaCTHTEABHBIX

KACTOK







IIpounasi, OecuBeTHAas,

po3patHasi, JIErK0 |
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KIETKH. Qi@ ienan
St

Ilpunaer KJIETKe |

onpejejleHny0  dopmy,

3alIuINacT ce

COIEPIKUMOE.



IHrTOoOMmAAZM

becuBerHoe rycroe, TAry4yee
K¢ oOpa3oBaHmue.
1o IluTomiasmMa — BHYTPEHHSISA cpeaa, B

KOTOPOHM Ppacrojiaralorcsi Bce Jpyrue
YACTH KJETKH.

B Hel MPOTEKAIOT pa3jIu4HbIE
OMOXHUMHYECKHE npoueccsl,
o0ecreyuBaOIIMEe KU3HEAECATEIbHOCTD
KJIETKH.

OHa mNOCTOAHHA [BHKETCHA 10 BCEMY
00beMy KJIETKH.




SAnpo ¢ AAPBINIKOM pPacmoJaralTcs B
LEeHTPe WIN BA0Jb 000/10YKH KJICTKHU.

SAnpo Bceraa OKpyKeHO HUTOIIA3MOM.
OHo Hecer B ce0e HACJIEACTBEHHYIO
HHpOPMAIUIO KJIETKH.

Aapo — HeHTP KHM3HeAEeSITEJIbHOCTH
KJETKH.




IIhacTHun

Menkue tenbla. becuBeTHble, HO Yalle OKpaIlICHHbIE B 3€JICHBIN
WJIN KPACHO-OPAHKEBBIU 1IBET

3ejieHble TIACTUIEL.
3eJCHbIN IIBET MOJTYyYaroT
Omaromaps XJaopouiy.







AabGopaTopHas

1. PaccmorpuTte nmpenapar noja Mmukpockonom. Haiinure B
KJIETKAX KJIETOYHYI0O 000/104KYy, IUTOIIA3ZMY, SAPO U
BaKyo0Jib. PaccMoTpuTe IPH MaJIOM YBEJIHMYCHUU

2. PaccMoTpuTe mpu 00J1bII10M YBeJIHYEeHUH

3. 3apucyiiTe B TeTpaau CTpOeHHEe KJIETKH M HAANHIIUTE
ee 4acTu.



JJOTHOC 00pPa30BaHUEC, Or'PAHHYINBACT RIICTRY, OIIPCIACTACT €€

a) muToILIa3Ma

b) o0omouka

C) TmOpBkI

d) Bakyoiab

e) MIacTUABI

2. Meapbuaiinue oTBepcTHs B 000/109Ke KJIETKH, Yepe3 KOTopble
OCYILIEeCTBJISIETCA 00MEH BellecTB
a) o00OoJouka

b) mopsI

C) BaKyoJb

d) mImacTuabl

e) XJOPOIUIACTHI

f) XxpomorutacTsl

g) JIEMKOILJIACTHI



C) OPHI

d) PO
e) TUIACTHUIBI

4. IloaocTh, 3aM0JITHEHHASI KJIETOYHBIM COKOM.

a) BaKyOJIb

b) XPOMOILIACTHI
c) [IUTOILIa3Ma
d) 000JI0YKa

e) JIEMKOIIIACTHI



XPOMOILIACThI
XJIOPOILIACTHI
BaKyOJIb

SAIPO

6. Opan:keBo-KpacHbIE IJIACTH/BI

a)
b)
9
d)
e)

JICUKOILJIACTHI
XPOMOILIACTHI
XJIOPOILIACTBI
BAKyOJIb

AIPO



JICUKOILIACTBI

c) BAKYOJIb
d) XPOMOILIACThI
e) 000JI0YKa

8. DbecnBeTHOE BI3K0€ BENIECTBO, 3aMOJTHSIIONIEE KIETKY

a) I[ATOIJIa3Ma
b) TUIACTHUIBI

c) BaKYOJIb

d) 000JI0YKa
e) PO



