«Vcropmst 1 MeTOABI M3y4eHUsI KACTKIAL.
Kaerounast Teopus»

T
| ,‘* Yuureap Omoaoruu nikoasl No770
| | "l |
. XKyxkosa /110060Bb AHaTOAbEBHA
R



Ilcropust n3ydeHns KATKN

A AR AR AR ARAARRARARARS

™

p

3

-~
-
'
~
~
L
L
=
4
-
L4
L4
|
=
=4
=
&
L 4
| o
=
| ot
=
|
=
=
-
=
”

NNV G A S B S W

“ENY

§;$uuauiuuuJUJJJ&JJ;J;JJJJJJJ;a-a
Pooepm I'yx
(1635-1703)

B 1665 r. aHrANyCKMM eCTeCTBONMCIIBITATEAD
PoOepT I'yk paccmaTtpuBaz oz
MUKPOCKOIIOM Cpe3 KOpBI IPOOKOBOIo Ayda 1
3aMeTI, YTO OH HaIlOMIHAeT IT4eAHbIe
corpl. OnuceiBast ysuaeHHoe, I'yk
JICII0Ab30BaA CA0BO «cell», 4To mo-aHranmckmn
O3HavaeT «sI4ellka», «kKamepa», «KeAbs».

Ha pycckuii sA3bIK TepMIH OBLA IlepeBeeH

KaK «KA4eTKa».



Ilcropust n3ydeHns KATKN

Cerruac Muxkpockor Pooepra I'yka
MO>KHO yBIAeTb B /lapBITHOBCKOM
Mys3ee.

Muxpocxon I'yxa
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Anmonu éan Aesenzyx
(1632-1723)

l'oaaanackun Kyner, AHTOHM BaH
/leBeHIyK 3aBO€BaA CAaBy Y4EHOTO U
IoAapya HayKe BeAndaninme
OTKpBITHA. OH yCOBEpIIIeHCTBOBAA
MUKpOcKon I'yka 1 co3gaa AMH3H,
aaromuye yseandenue 8 100-300 pas!
Tak oTkpbLAM MVIP OAHOKAETOYHBIX

OpPraHM3MOB.
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Pob6epm bpoyn
(1773-1858)

B 1831 r. PoGepT bpoyH,
IITOTAQHACKII OOTaHMK, BIIEPBbHIE
OIlVcaa sIAPO B pacTUTEABHOM KAETKe.

Jopo pacmumeronoti KAemku
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Mammuac Llaetiden
(1804-1881)

B 1838 r. Hemerikum 0otanuk MarTmac
IMlaeriaeH mpuIéA K BEIBOAY, YTO TKaHU

pacTeHmm COCTOAT M3 KAETOK.
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Teodop Illgann
(1810-1882)

B 1839 r. nHemenxui ¢pusnoaor Teogop
IMIBann m3aaa KkHury «Muxpockonuueckue
UCCIe006aHUSL O COOMBEMCMEUL 8 CPYKMYype
U pocme JCUBOMHBIX U PACHEHUU», B KOTOPOI
cpopMyanpPOBaa BLIBOZ O TOM, YTO KA€TKa
ABASI€TCs CTPYKTYPHOI U (PYHKIIMOHAABHOI
eAVIHNIIeV JKMBBIX OPTaHN3MOB. DTO
IIpeAcTaBAeHye U I10Ay4A0 Ha3BaHue

Teopuu IlIsanna-Ilaeniaena.
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\

OCHOBHBIE ITOA0KEeHMSI
Teopun IlIsanna-Illaeriaena

* Bce OPpraHM3MbI COCTOT N3 KAETOK.

« KaeTku mpeacTaBAasioT cOOO

MeAbYdauIiue CTPYKTYPHbIE €AVTHNIIBI

SKVIBHUL.
* KaeTku B opranusMe BO3HUKAIOT IIyTEM
HOBOOOPa30BaHNII 113 KAETOYHOIO

BeIlleCTBa.

/
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Ommnoku Teopnmn:

M. Illaeriaen n T. IIIBaHH ONINMOOYHO CUMUTAAN,

9dTO KAE€TKUM BO3HIMKAaIOT HYTéM

HOBOOOpa3oBaHMII 13 KA€TOYHOTO BelllecTBa.

_/

ik
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Kapa bap
(1792-1876)

Kapa bap, — akagemuk Poccuiickon
aKageMMI, - OTKPBIA ANLIEKACTKY
MAEKOINTAIOIINX.
bop ycraHOB114, 4TO BCe OPraHU3MEI
Ha4MHAIOT CBOE pa3BUTE U3 OAHOM KAETKI —
3UTOTBI. DTO OTKPBITHE AOKa3bIBAET, YTO
KAeTKa sBASeTCS eIllé U eAVHULIeV Pa3BUTUA

BCEX 2KVIBbIX OPIraHNM3MOB.
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An Ilypxune
(1784-1896)

B 1840 r. /In Ilypkune npeaaoxmna
TePpMUH «IIpOTOILAa3Ma» A4 OOO3HAYEHIST
JKVBOTO COAEP>KUMOTO KAETKI.

B 1844 r. yuénsiin I'yro Moasb (1805-1872)
II0APOOHO OIMcaA COAep>KIUMOe KAeTKY,
IIPUMEHSIS A5 HETO TEPMIH
«IIPOTOIIAa3Ma».
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Pydoavp Bupxos
(1821-1902)

B 1855 r. nHemenkui spad Pyaoand
Bupxos yOeanTeabHO A0Ka3aa, 4ToO
K/AETK/ BO3HMKAIOT TOABKO 13 KAETOK,
ITyTEM Pa3MHOXKEHIsI «KAETKU U3
KA€TKVI», OIIPOBEPTHYB OIIOOYHOe
IIpeAcTaBAeHIe KAeTKOOOpa3OBaHsl
[MTaenaena u [HIBanua.

Ommnoka Bupxosa: cuuras, 94To
KAETKV cAa00 CBs3aHbI APYT C APYIOM U
CYIIeCTBYIOT KasKJasl caMa I10 ceOe.
IIozaHee yaaa0ch 40Ka3aTh [1€A0CTHOCTD
KA€TOYHOVI CUICTEMHBI.
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Arexcardp Oremmunz
(1843-1905)

B 1876 r. Aaexcanap ®aeMMIHI OTKPbIA
KA€TOYHBIV ILIEHTP.

Kaemounwiii yenmp
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B 1890 r. Puxapa AabT™MaH OTKpPbIA
MUTOXOHAPUNL.

B 1898 r. Kammnaao I'oabaxy OTKpb1A
OpraHoON/, Ha3BaHHBIN B YeCTh HEeIO —
annapat I'oapaxmn.

B 1898 r. 01411 OIIVICAaHBI XPOMOCOMBI.
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Pecunukn
Knerounas crenka

Kaerounas membpana

Bakyous

Muroxosapus

JIuaocomnl

Mukporpybouxku —3—7
2

uroniaszma

Anpo

Kaerousslit HesTp

Pubdocompl

nagkas 9I1C

— I'panynspuas II1C

Xnopornnacrt

— Anmapar I'onsmpxn —

Ha py06esxe 19 n 20-x BexoB
cpopMupoBasach HOBast

O1mo0rMyYeckas HayKa

LUTOAOINS (OT Tped. KUTOC

— KA€TKa, A0IoC - y4eHue).

IIuToaorms n3yvaer:
1. CrpoeHne KaeToK

2. CrpoeHne opraHOMAOB KAETOK

4. XUMMYeCKIII COCTaB KAETOK

5. Pa3MHO>KeHIe 1 pa3BUTHEe KAETOK

3. OyHKIMI OPTaHOUAOB I APYTUX BHYTPUKACTOYHBIX CTPYKTYP
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jo, | N8 OcHoBHEIC HOAOKEHUS
| 7’ COBpPEMEHHOV KAeTOUYHO
TeOPUN:

1. Kxemxa aersiemcsa cmpyxmypHoti

U PYHKYUOHAABHOT eOuHUYell

KUu6020, npedcmaersirowmas coooi
IAEMEHMAPHYTIO KUBYIO cUcemy.
AArs 1eé xapaxmepiior 6ce npusHaxu

KUB020.

_/
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OcCHOBHBIE ITOA0KEeHM ST

Teopun IllIsanna-Illaeriagena

2. Kremxu écex opzanu3smos umerom
CX0 0N XUMUHECKUTI COCMA6 U

00w Ul nAAGH cmpoeHusl.
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3. Hosas kaemxka 6o3Hukaem 6 pesyrvmame deAeHus ucxooHou
KAemxu.
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4. Muozoxaemoutvie OpzaHUu3Mol
paseuearomcs u3 00HOU UCX0OHO1
KAemKu.

5. Cx00cmeo KAemouHo20
cmpoenus ceudemervcmeyem o
edurcmee ux npoucxoxoenus.




MeTtoar!l N3ydeHMsI KATKI

1. Muxpockxonuposanue

0 CBeTOBOJI MUKPOCKOII

I3y4yaeT KaeTOUHBIE (POPMBL U
CTPYKTYPBL: IAPO, MUTOXOHAPUY,
XA0ponaacrsl, anmnapar I'oabaxm u 1.4.

YBeanunsaet B 1000 -u pas.




MeTtoar!l N3ydeHMsI KATKI

1. Muxpockonupoeatue

0 DaexTpOHHBIN MUKPOCKOI

I1300petén B 30-x rogax 20-ro Beka.
CoBpemeHHbIe DAeKTPOHHbIE
MMKPOCKOITBI IIO3BOASIOT YBEAUINTD

nsodpakenne 40 1 000 000 pas, a

3HAUUT 1 00Aee AeTaAbHO
paccMaTpuBaTh CTPYKTYPY OPTaHOVAOB

KAETKI.




MeTtoar!l N3ydeHMsI KATKI

2. Memoo Jugp pepenyuarvinozo
uenmpupyzuposanus

OcHoOBaH Ha pa3ANYHON IIA10THOCTU

OpraHoONAOB 11 11PpV1 O9€HDb 6I)ICTpOM

Ao xbHIET BpallleHV OpraHeAAbl paclioAararoTcs

B pac1rBOp€ CA0IMI B COOTBETCTBUN C

JIH30COMBI -
PacTtsopumbie

pepMeHTbl H
HYKNEeHHOBbIe

ITAOTHOCTDBIO.

Pubocombi - KHMCNOThI




MeTtoabl U3yUeHNST KACTKI

3. DAyopecyeHmHas MUKpocKonus

JKuBble kaeTkn HaDAI0AAI0T B yAbTpad1o1eToBOM csete. [1pu 5ToM 0a4HI
KOMIIOHEHTBI Ha4MHAaIOT Cpa3y CBeTUTHC, APYTHe CBeTATC IpU 400aBAeHUN
CIielIaAbHbIX KpaCUTEAe.

DayopecrieHTHast MUKPOCKOIIN S I103BOAsIeT YBUAETh MeCTa PacIIOAOKeHM
HYKAEVHOBBIX KICAOT, BUTAMVHOB, JKIIPOB.

4. Memoo kyarbmypovl KAemox u mxaei

ITo3BoasteT YBUAETD POCT KAETOK, Ha6AIO,ZI,aTI) 3a padMHOXeHNEM, OIIpeaeAiATb
BAVISIHVISI Pa3AVI9HBIX BEIECTB Ha KAE€TKH, I101y49aTb KA€TOYHbIE FI/I6PI/LZI,I)I.



SHaueHle M3y4eHUs KACTKU

B Meauiiiae — Aas1 Mccaea0BaHMUSI IPUYIVH 3a004€eBaHNI YeAOBeKa U
APYTMIX >KMBBIX OPTraHV3MOB Y 1300peTeHNsI X A€9eHUsI

Aasa xaaccvpyUKanym XUBBIX OPTaHU3MOB
B reneTuke (HacaeacTBeHHbIe 3a001€BaHNsI, MyTaLyin)
B ceabckomM xo3svicTBe (reHHAas1, KAeTOYHAasI MH>XXeHePpuy, CeAeKIVis)

AAs1 pacCKpBITVSI TaliH DBOAIOLIVIN



BriBoA

Kzaetka siBAsieTCsI e AMIHUILIEN CTPOEHUS BCeX XMBBIX
OpraHmsMoB (Vckarodas BUpychbl). OOIIHOCTD XMMIYIE€CKOTO
COCTaBa ¥ CTPOEHNsI TOBOPUT O €AMHCTBE IIPOVICXOXKAEHMSI
BCero XXIMBOIO Ha 3eMae.
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3akpernrieHme 3HaHnu

1. Briepsble yBuaea u omnmcaa KAeTKI pacTeHMIA. ..
1) P. Bupxos 3) K. bap
2) P.Tyx 4) A. /leBeHryx

2. YcoBepuieHCTBOBaA MVKPOCKOII M BIIepBbIe YBUAeA
OAHOK/AeTOYHbIe OPraHN3MBbl...

1) M.IIaenaen 3) P. Bupxos

2) A. /leBeHryx 4) P.Tyxk

3. Co3aareassMy KA€TOYHOV TEOPUU SIBASIIOTCSI:

1) Y. dapsun n A.Yoaaec 3) I'Menaear u T. Mopran
2) T.lIsanx u M.I1aenaen 4) PIyku H.Ipro

4. KaerouHas Teopusi He IIpuemMaeMa AAsl..
1) rpuOoB 1 OakTepuin  3) >KMBOTHBIX I pacTeHUIL
2) Bupycos u OakTepuit 4) OakTepuil U pacTeHUI

5. KaeTouHoe cTpoeHMe Bcex OpraHmn3MOB CBUAeTeAbCTBYeT O...

1) eamncrBe xuM. cocraBa 3) eAMHCTBE IIPOVCXOKACHIS BCETO JKIMBOTO

2) MHOrooOpas3miu >KUBBIX 4) eAMHCTBe JKIBOI U He>XVBOV IPUPOABL
OpPraHM3MOB



| IpoBepka 3nanmn

OT1BeTHI
1-2
2-2
8 _»
B 9
5-3

Kpurepunu onenkn

«5» - BC€ BepHO

«4» - ogHa omIMOKa
«3» - ABe OINMOKU
«2» - TPU OIINOKN



