Tema: Knemounaa meopus

3agayu:
CdopmumnpoBaTb 3HaHUSA 06 ncTopun
CO30aHUA KNeTo4YHOU Teopun, ee
COBPEMEHHbIX MNOMOXEeHNAX, MeTOAAX
N3y4yeHUs KNeTKN U ee opraHonaoB



Mecmopus co30aHusi KrnemoyHol meopuu

1590 rog. AHceH n3obpen MMKPOCKOM, B KOTOPOM YBENUYEHNE
obecne4vnBanocb coeguHeHNEM OBYX FNH3.

1665 rog. Pobept 'yk BRepBble yNnoTpebusn TEPMUH KeTKa.

1650-1700 rogbl. AHTOHM BaH JleBeHryk BnepBble onucan daktepumn u
apyrme MMKpOOpraHmM3msl.

1700-1800 rogbl Ony6rMKoBaHO MHOMO HOBbIX ONMMUCaHU U PUCYHKOB
pasnnyHbIX TKAHEW, NPENMYLLLECTBEHHO PACTUTENbHbIX.

1827 rogy Kapn bap obHapyxun anuekneTky y MnekonuTarLLmnXx.

1831-1833 rogbl. PobepT bpoyH onucan ssapo B pacTUTENbHbIX
KrneTkax.

1838-1839 rogbl. botaHuk MaTtnac LWnengeH v 3oonor Teogoop LWWBaHH
00beaMHUNKN NOen pasHblX y4eHbIX N CHOPMYNMPOBanN KNETOYHYHO
Teopuio, KOTopaga NnocTynmposarna, YTo OCHOBHOM eANHULIEN CTPYKTYpbI
N OYHKLNU B XXMBbIX OpraHM3Max ABJisiETCS KneTka.

1855 rog. Pygonbd BupxoB nokasan, 4To BCe KNEeTKN obpasyoTca B
pes3ynbraTte KreToYHbIX AeneHUn.



Vicmopus co30aHus Krnemo4yHou meopuu

1590 rog. Mukpockon AHceHa.




Vicmopus co30aHus Krnemo4yHou meopuu

Mukpockon

1665 roa. PaccmartpuBasi nog MUKPOCKOMNOM cpe3 NMpodKu, aHrmMUNCKum
yueHbIn, dnaunk PobepT 'Yk 0OHapyXumn, 4To OHa COCTOUT N3 SYEEK,
pasfeneHHbIX neperopogkamu. AT A4enKkn oH Ha3earsn "Knetkamm".






Vicmopus co30aHus Krnemo4yHou meopuu

B XVII ctonetnu JleBeHryk ckoHCTpyupoBarn
MWKPOCKOM M OTKPbIST NI0AAM ABEPLb B MUKPOMMUD.
[lepen rmasamu U3ymMneHHbIX UccnegosaTtenen
3amenbkanu pasHoobpasHenumne nHdysopum,
KONoBpaTKu 1 npoyas Mesfibdanias XXMBHOCTD.
Okasanocb, YTO OHM NOBCKOAY — 3TN MenbYanLme
OopraHu3Mebl: B BOAe, HaBO3e, B BO34yXe U Nbifnun, B
3emMne 1 BOOOCTOUHbIX Xenobax, B rHUOLLMX
OTX04aX XXMUBOTHOMO N PaCTUTENbLHOrO
NPOUCXOXOEHUA.




Vicmopus co30aHus Krnemo4yHou meopuu

Hemeykuii 6uonor Mattnac Akob LUnedaeH.

1831-1833 rogbl. PobepT bpoyH onucan ssiapo B pacTUTENbHbLIX KIeTKax.

B 1838 r. Hemeukun 6otaHmk M.LLUnengeH npmBnek BHUMaHWe K 94py,
cumTan ero obpasosarenem knetku. o LLnenaeHy, ns sepHmcton
cyOCTaHUNM KOHOEHCUPYETCS S4PbILWKO, BOKPYr KOTOPOro doopmMmupyetcd
AP0, a BOKPYr a4pa - KneTka, Npu4em s4po B npouecce obpasoBaHus
KITETKMU MOXET nucyesarb.



Mecmopus co30aHusi KrnemoyHol meopuu

Hemeukun 3oonor T.LLIBaHH noka3an, 4To u3
KITETOK COCTOSAT N TKaHW XXUBOTHbIX.

OH cos3gan Teoputo, yTBEpPXKOaloLWYo, YTO
KIETKKU, cogepkaluue saapa, npeacrasnaioT
cobon cmpyKmypHy U OyHKUUOHAaITbHYO
OCHOBY B8CEX XUBbIX cyu,ecms.

KneTouyHas Teopusi CTpoeHMA Obina
chopmynmpoBaHa u onyonukosaHa T.
LLiIBaHHOM B 1839 1. CyTb €€ MOXHO
Bblpa3uUTb B CrieayoWmx NonoXeHUsIX:

Hemeukun Guonor Teogop LLUBaHH.

1. KneTtka — anemeHmapHasi cmpykmypHasi eOUHUUa CMPOEHUS 8CEX XKUBbIX

cywecmes;
2. KneTkn pacTteHnn U XXUBOTHbIX CAMOCTOSATENbHbI, TOMOMOrMYHbI APYr ApYry
MO MPOUCXOXOEHUIO N CTPYKTYpe. Kaxaaa Knetka pyHKLMOHNPYET
He3aBUCUMO OT PYrnx, HO BMECTE CO BCEMM.

3. Bce knemku 803HUKarom u3 6eccmpykmypHO20 MEXKI1eMO4YHO20
gewecmsa. (Owubkal)

4. XXusHedessmernbHOCMb Kriemku orpederisemcs obornodkou. (Owubkal)



Vicmopus co30aHus Krnemo4yHou meopuu

Bupxos P.

B 1855 r. Hemeukun Bpady P.BupxoB caenan obobLeHne: Kriemka Moxem
803HUKHYMb MOJIbKO U3 rpedwecmsyrowel Kriemku. OTO NPUBENO K
OCO3HaHWIo TOro pakTa, YTo pocm U pazsumue op2aHU3M08 C853aHbI C
oerieHUeM K1lemok U nx ganbHenwen gndpdepeHuUnpoBKon, NPMBOOALLEN K
0bpa3oBaHMIo TKAHEN U OPraHoB.



Vicmopus co30aHus Krnemo4yHou meopuu

Kapn bap

Ewe B 1827 rogy Kapn Bap obHapyXun aMuekneTky y MIekonutarLmx,
OoKasarn, YTo pa3BuTUe MJIEKONMUTaKLWUX Ha4YMHAETCS C OnNf1I040TBOPEHHOM

ANLEKIETKMN.

3HaunT passuTre Nboro opraHn3ma Ha4YMHaeTca ¢ OAHOM
OnsI040TBOPEHHON AVULEKIETKN, Krlemka sAersemcs eOuHuueu pa3eumus.



Mecmopus co30aHusi KrnemoyHol meopuu

1865 r. OnybnukoBaHbl 3aKOHbI HacneacTeeHHocTU ([LMeHaenb).

1868 r. OTKpbITbI HYKNenHoBble KUCIOThI (. MuLiep)

1873 1. OTKpbITEI XpoMocombl (P. LLHenaep)

1874 1. OTKpLIT MUTO3 Yy pacTuTtenbHbIX knetok (A. [1. Ynctakos)

1878 . OTKPbITO MUTOTUYECKOE AENEHNE XXNUBOTHbLIX KNETOK
(B. ®nemuHr, I'. . Nepemexko)

1879 r. dnemMuHr — noBegeHne XpoMoCoOM BO BPEMS AENEHMS.

1882 1. OTKPLIT MENO3 Y XXMBOTHbIX KNneTok (B. ®nemuHr)

1883 r. [loka3aHo, YTO B MOSIOBLIX KITETKAX YNCIIO XPOMOCOM B
[OBa pas3a MeHblle, YeM B comaTnyeckmx (O. BaH beHeneH)

1887 r. OTKpbIT MENO3 Yy pacTUTENbHbIX KNeTok (3. CTpacbyprep)

1898 r. ['onbaXXn OTKPbLIN CeTYaTbIN annapaT KIeTKU, annapar ['onbaxu.

1914 r. CpopmynupoBaHa XpOMOCOMHas TEOPUS HacneacTBEHHOCTH
(T.MopraH).

1924 r. OnybnukoBaHa eCTECTBEHHO-Hay4YHasi TEOPUS MPOUCXOXKOEHNS
Xun3Hun Ha 3emne (A.N.OnapuH).

1953 . CchopmynupoBaHbl npeactasneHus o ctpyktype OHK n cosgaHa
ee moaernb ([.YotcoH n @ .Kpuk).

1961 r. OnpeneneHbl Npupoaa n ceomncTea reHeTuyeckoro koga (P.Kpuk,
Jl.bapHeT, C.beHHep).



OCHOBHbIE MOJ1I0XKEHUS COBPEMEHHOU KIIemoYyHoU meopuu

1. KneTka — anemMeHTapHas XuBasi CMCTeMa, eaunHMLa CTPOEHNS,
XU3HeOeATeNIbHOCTN, Pa3MHOXEHNA U UHOMBUAOYANbLHOIO pa3BnTUA
OpraHM3mos.

2. Knemku ecex xuebix opa2aHU3mMo8 20MOJ102UYHbI, €ONHbI NO CTPOEHUIO U
NPOUCXOXKOEHUIO.

3. Obpa3osaHue Kriemok. HoBble KNeTKn BO3HMKAT TONbKO MyTeMm
AeneHnst paHee CyLLeCTBOBABLUMX KITETOK.

4. Knemka u opeaHu3mMm. Knetka MoXeT ObiTb CaMOCTOATENbHbLIM
opraHnM3mMom (NPOoKapunoTbl U OOHOKINETOUYHLIE 3yKapunoThl). Bece
MHOTIOKJTETOYHbIE OPraHn3Mbl COCTOAT U3 KINETOK.

5. OyHKUuU Knemok. B kneTkax ocyLLeCTBNATCA: OOMEH BELLECTB,
pasgpaxumMocTb N BO30YANMMOCTb, ABUXEHMNE, Pa3MHOXEHNE U
andpepeHunpoBKa.

6. 3eosroyus krnemku. KnetoyHasa opraHmsaymsa BO3HUKNA Ha 3ape XXU3HU U
npowna AnuTenbHbIA NYTb 9BOSTIOLMOHHOIO pa3BmUTUS OT De3baaepHbIX
doopM (NpOKapmoT) K SaepHbIM (3ykapuoTam).




MemoOk! usy4eHuUs1 Krnemku

CsetoBasi Mukpockonus. YeenunyeHue go 3000 pas.

ONEeKTPOHHAasA MUKPOCKONUS. YBENUYEHNE OO0 HECKOMNBbKNUX COTEH ThICAY pas.
LleHTpndpyruposaHue.

Acnonb3oBaHWe pagmnoakTUBHbLIX M30TOMOB U Ap.

3ne|('rp0|-||-|a$| MUKpPOCKOoNnusa

B 1931 rogy B epmaHuu Bbin1 co3gaH nepebin
AMEKTPOHHLIN MUKpockon. M nuiwb B 50-e rogbl
BblnNn paspaboTaHbl METOA LI U3rOTOBMEHUS
Cpe30B ANA uccrnenoBaHusa Guonornyeckunx
obpasLoB ¢ NOMOLLbIO 3TOro npudopa.

C 3TOro BpeMeHu Havanack HoBas apa
MUKpPOCKOMUK. B HayKy XMbiHYM NOTOK
MHAOPMALIMK O TOHKOM CTPOEHUMN KIETOK -
ynbmpacmpykmype KImemox.

OneKTPOHHbLIM MUKPOCKON TPebyeT yNbTPaTOHKUX
cpe3os, TonwmHon 50-100 HM. Anga 3Toro TKkaHu
nponuTbiBalT cMmonon. PopMUPYIOT TBEPA bIN
nnacTMaccoBbli BroK. 3aTemM ¢ NOMOLLbIO
OCTPOro aniMasHoro Hoxa fenarT cpesbl Ha
cneyuanbHOM MUKPOTOME.

OneKTPOHHbI MUKPOCKON NO3BOMSAET YBUAETL
B3alMHOE pacnonoXeHne KOMMNOHEHTOB KIETKM.

Y1o6bl NONYYUTL KOHTPACT NPU NPOXOXAEHUU
3NEeKTPOHOB Yepe3 BUONOrnyeckyro TkaHb, TOHKUEe
Ccpesbl MPONUTLIBAKOT CONAMM TAXENbIX
MeTannoB. OBbeKTbl UCCNEAYIOT B BaKyyMe.




MemoOk! usy4yeHuUs1 Krnemku




MemoOk! usy4eHuUs1 Krnemku

T}i_l'lbl AJNIEKTPOHHbLIX MUKPOCKOINoB
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MemoOk! usy4eHuUs1 Krnemku
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[lo0sedem umoau:

[TepBbIn MUKpOCKON ObliT N306pETEH:

1590 2. SAHceHoM.

B 1665 rogy PobepT lNyk:

Yeudern, 3apucoear u Hasearsl Kriemky Kriemkou.

AHTOHUI BaH JleBeHryk oTKpbIsi:

Mup mukpoopaaHu3mMos.

PobepT BpoyH B pacTUTENLHbIX KIETKax BRepBble onucart:
Adpo.

Matnac lUnenaeH nokasan:

Bce pacmeHusi cocmosim U3 Kremok, obsi3ameribHolU cmpykmypou
[aerssemcsi 0po.

B 1838—-1839 rr. cdhopmynupoBann OCHOBHbIE MOSIOXEHUS
KITETOYHON TEOPUN HEMELIKME YYEHbIE:!

Teodop LllseaHH u Mamuac LLneuoeH.

A WeaHH, n LUnengeH cuntanu, 4To HOBbIE KNETKN 0Opa3yoTca:
V13 MeXXKremo4yHo20 seuecmea.



[lo0sedem umoau:

B 1855 r. Pynonbd Bupxos gokasan:

Hoenble knemku obpa3syromcesi rnymem O0esieHuUsi MamepuHcKod.
OCHOBHOM eANHNLEN CTPOEHUS N XN3HEOEATENTbHOCTU BCEX XKMBbIX
OpraHn3MOoB SABSIETCS:

Knemka.

Bce KneTku XuBbixX OpraHN3MoB UMEIOT:

CX00HO€e cmpoeHue.

KneTkn roMmonornyHel, NOTOMY 4TO:

Vimerom eOuHoe rpoucxoxxo0eHue U CXO0HbIU rifiaH CMpOoeHUs.



