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eJin OKd.

YyeOHag uenb.

CTyaeHT OoMmKeH 3HaThb:

» CTpoOeHne aykapuoTUYECKUX KITETOK;

o OTnn4Me KNETOK NPOKAPMOT OT KITETOK 3YKAPUOT;
 CTpoOEHnE XpOMOCOM, X TUMbI;

e OCODOEHHOCTN KapuoTura »XEHCKOro opraHmuama or
MY>KCKOrO OpraHm3ma;

« CrpoeHue siapa, ero porib Ans KIeTKA U OpraHn3ma;
« CTpoeHune 1 porib OpraHoMaoB KNETKU;
« Buonornyeckyto TEpMMUHOSIOTNIO.




CTVOEHT OOMKEH YMETh!

YcTaHaBnmMBaTb B3aMMOCBA3b AQpPa KITeETKU C
OopraHonaaMm KIeTKu,

PeluaTtb 6mMonornyeckme 3agadn pasHomn CroXHOCTY;

OcyLLecTBNATb CAMOCTOATENbHbIN MOUCK DUOMOrM4YecKomn
MHPOPMaLNKN B pasHbIX UCTOYHMKaX (CnpaBOYHMKaX,
NOnNynaApHbIX N3GaHUsX, KOMMNbIOTEPHLIX basax) u
NMPUMEHATL B COOCTBEHHbLIX UCCREeAOBaHUSAX;

BnageTts buosiornyeckon TepMUHOMNOrnen.




Pa3BuBaloLLlas Lesb:

dopmmpoBaTb YMEHUS Y CTYAEHTOB:

BbigenaTb rmaBHOE B U3y4aemMoM Martepuane;
AHann3npoBaTb, PELIEH3NPOBATbL OTBEThI CTYAEHTOB rpymnmbl

CMeHATb BUAbl OEATENbHOCTU, CReAnuTb 3a 0CcaHKou (pus.
BOCNUTaHUE);

BocnuTtarenbHas Lesb:

BocnuTblBaTh MHTEPEC K NPEeaMETY Yepes YPoK, NpUBredYb BHUMaHUE
K M3y4aeMon Teme, NPOBOASA UHTErPaLmIo;

BocnutbiBaTth YMEHUA, n3riaratb CBOM MbICJIU, NMPaBUJIbHO
oueHunBaTb CUTYyalUHO.



s =

OcHalleHunsa ypokKa
TexHu4yeckue cpencTBa O6yHEHMﬂ:

KomnbroTep

Buoeo-aBounka

BuaeokacceTbl (CroxeTbl BUAEOMUNEMOB)
MyneTumMeanmnHasa npeseHTaums.

OvaoakTnyeckun martepuan:
Tabnuubl:

CTpoeHune saapa;

CTpoEeHne XpoMoCcom;

KapuoTunel })KEHCKOro 1 My>XCKOro opraHM3mMos;
[noccapumn

MynsaXXu XpoMOoCOM.




MoTtuBauus

Tema cTpoeHus aapa B Kypce buonornm SBnsgeTca ogHon m3
CITOXXHOWN, T.K. UICMNOSb3YeTCA O4YEHb BOSbLLIOE KONMUYECTBO TEPMUHOB
Npn N3y4eHUn aTon TemMmbl. Tema BaXkHa C MHTerpaLMoHHOU TOYKN
3peHus, T.K. 3HAHMNSA O CTPOEHUN S4pa NPUMEHSAIOT NpenoaasaTenu,
aHaToOMuK NpPU N3y4EeHUN KIETOK YenoBeKa B TEME « TKaHn».
[lpenopaBarenn 60TaHMKU- NpU U3yYEHNU PACTUTENBHOW KIETKY,
npenogasateny 6MonorMm ¢ 0CHoBamMm MEAULIMHCKOW FEHETUKU- B
TeMe «3MEHYNBOCTb OpPraHU3MOB- MyTaUuUn», XPOMOCOMHBIE W
reHHble bonesHu, npenogasaTenn med. Katactpod - B TeMe
«brnorornyeckoe n agepHoe opyxue» u «AoepHbole u
XPOMOCOMHbLIE MyTauuny. BaxkHa aTta Tema v ana npenogasaTesien
doapmakonorum T.K. B pasgerne nsyydeHnss OHKOreHHblx 3abornesaHun,
NOSACHAS AENCTBUS hbapMaKonormiyecknx npenaparos Heobxoanmo
MUCMOJSIb30BaTb 3HAHUS O CTPOEHUN KINETKU U aapa, 3Has, YTO KneTka
ABMNSAETCA rMaBHON CTPYKTYPHOU N (PYHKUNOHATbHOM eauHULLEN BCEX
XMBbIX OPraHM3MoB 1 BCe (PYHKLUMN B OpraHn3mMe OCYLLECTBAITCSH
Ha YPOBHE KNETKWU, criegoBaTenbHO AEUCTBUE NEKAPCTBEHHbIX
rnpenapaTtoB HarnpasfeHHble Ha NeYeHne opraHm3ma 4YernoBeka,
OCYLLECTBNAETCH Yepes3 AENCTBME UX Ha KIETOYHbIE CTPYKTYPLL.



XPOHOKapTa

1. OpraHm3auuoHHbIN MOMEHT:

. NpoBepka BHeWHero BuAa CTyAeHToB
. lNMpoBepka oTCYyTCTBYHOLLUMX

. [lpoBepKa FOTOBHOCTU K YPOKY

o MoTtnBauunsi'ypoka

3 MUH.

2. Onpoc no npeablayLien Teme:
(dbpoHTanbHbLIN onNpoc), BoNpocCkl NpunararwTcsA- CM. CTP. .....
PelueHune TecTa.

15 MUH.

5 MUH.

3. 06bACHeHe HOBOIro Marepuvana:

C AeMOHCTpaumen npeseHTauuUun, BUOEOCHOKETOB, UCMONb30BaHUe
AWOAKTUYECKOro matepuana, rnoccapus.

45 MUH.

4. 3aKpenneHne HOBOro marepuana:
*PewwieHne TepMMHONOIrNYECKOro KpoccBopAa;
*PewwieHne buonormyeckmx sagad. (crp. ....)

20 MUH.

5. OomallHee 3aaaHue: yy. Apbirnd B.H. cTp.

BHeayauTopHasa camoctofiTenbHas pabora:

Coenatb ONOPHbLIAN KOHCNEKT Uiy cCpaBHUTENbHbIE TabNuULbl MO CTPOEHUID
KINeTKW.
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2 MUH.










Crema CTPOEHUA PAacTUTESNbHON KAETKH




Cxema cTpoeHWs XUBOTHOM KAETKH




Bonpochbl Ansg cbpoHTaNbLHOro onpoca:

1. Kakne Tvnbl KNeTo4YHOW opraHu3auun Bbl 3HaeTe?
OTBET: [lpokapuoTbl 1 3yKapuoThil.
2. HeM oTnnyatoTcs KrneTkm npoKapuoT OT KIETOK 3yKapmoT?

OTBET: Hanu4iunem oopMAEHOro siapa y aykapuoTt. Y npoKkapuoT
AaepHOe BeLleCcTBO HyKneouna

3. Ha3oBuTe rnaBHbI€ YacTu KNeTkn?
OTBET: Anopo, untormmasma, LyTonnasmaTtmieckass Mmembpafa.
4. KakoBa pornb B KNeTke yuTtonnasMmaTtu4eckon memopaHbl?

OTBET: 3awuTtHas, orpaHnduTtensHas, usbnparenoHas
NPOHNLLAEMOCTb.

5. OT Yyero 3aBUCAT M3MEHEHUA KOHCUCTEHUUU LUTONa3Mbl B
KneTtke?

OTBET: OT dou3nko-xmumMmn4ecKUXICBOUCTB KNETKU: OHO MOXET ObITb
bornee BA3Koe (renb) 1 bonee Xuakoe (305b)-

6.Ha3oBMUTE OCHOBHbIE YacTu LMTOMNMAa3Mbl?
OTBET: CTpyKTypUpOBaHHas, beccTpyKTypHas uinun rmanonnasmva.




/. 4eMm CTpyKTypupoBaHHaa YacTb LUTONMa3Mbl
OTNKnYaeTcs OT rmanonnasmbl?

OTBET: CtpykTypmpoBaHHas 4YacTb COAERXUT MOCTOSHHbIE
CTPYKTYpPb! LMTONAa3Mbl- OpraHenssl N HENOCTOSAHHbIE
CTPYKTYpPbI- BKIHOYEHNSA

8. lNepeuncnute oCHOBHbIE OpraHensibl KNeTKn?

OTBET: Sl 1.C.. nu3ocomsl, KNeETOYHbIN LLEHTP, KoMmneke
[ oNbIKUSBAKYONBISAPO, pOOCOMBbI.

9. KakoBoO rnmaBHO€ OTin4Yne opraHesns KneTku?

OTBET: maBHOe oTnindiie 31O Hann4mMe Unu oTCyTCTBUE
MemoOpaH

10. lNepevncnute ogHomemMbpaHHLIE OpraHesnsibl?

OTBET: nusocomel, komnneke Fonbmxun, 9.N'LC., Bakyons.

11. lNepeuyncnute opraHennbl OTHOCALLIMECS K nnactam?

OTBET: Agpe, mmtoxoHapuu RRacTuabl.

12. Kakne opraHensibl MMEKT HE MeMBpaHHoe
CTPOEHune?

OTBET: Pubocomas LieHTpocoma, MUKPOTPYOOHKMN.



OpraHennbl

1 BapuaHT

AMNC

JInzocomsl
Komnnekc Nonbaxu
MuTtoxoHgpus
Pubocombli
KneTo4HbIN LUEeHTp
Appo

Bakyonb
MnacTuabl
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2 BapuaHT
KoMmnnekc Nonbaxwu

MuToxoHapus
Bakyonb
KneTo4yHbIN LUEeHTp
Anpo

JInzocomsbl

AlC

Pubocomsli
NMnacTuabl

© 00 N O O

DOVHKUUU

A) MNuweBapuTenbHas

B) QHepreTnyeckasn

B) TpaHcnopTHas

') CuHTE3 Nu3ocom
A)Y4acTtune B oerneHUM KneTku
E) Yyactu B (hotocuHTtese

X) CuHTe3 OenkoB

3) MecTo XpaHeHUA pasrmU4YHbIX
BellecTB (COAEepPXUT KIeTOUYHbIN
COK)

W) Perynatop XXU3HEHHbIX
npoueccoB



Kpontepun oueHKN ONKTAHTAa

«d» - 9-8 NpaBUSIbHbIX OTBETOB
«4» - /-6 npaBUNbHbIX OTBETOB
«3» - 5-4 npaBUINbHbIX OTBETOB
«2» - 3 N MeHee npaBUIbHbIX OTBETOB



2 BapuaHT

ML 0NXOS m W

1paBusibHble OTBETHI

- ANOTOONO®OO®



«Slapo, cTpoeHue, pornb
ANA KNeTKUu U opraHusma»
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KneTtka

e

LlnTonnasmatndeckaa  Aapo LluTonna3ma
MeMbpaHa

7Appo cocTouTt U3 :
1. O60n0o4KHN
2. Kapuonna3mbl
3. AppbliwKa
4. XpomaTtunHa

5. NMNepuHyKkneapHoOro npocTpaHcTBa
6. Nop



CTpoeHue siapa

IMrasmarngeckas Mesopasa

Jhizocoma

ITHHOUMTOZHBIE Y ILIPLKY

b IHAOMIAIMATHYECKaN
celb

Pubocomat



Crpoenue aapa
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DOEHME XPOMOCC
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Tunbl XpOMOCOM:

COOTHOWEHKE Nney

& &

COoOTHOWEHKe nNney
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COOTHOWEHHE Nney
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CooTHOWeEHKWE Nney
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eocoma  Hykneotuasl

[1BoWHasn
uenoyka

A

a +(3K >
'\ el )
Cnepmarososy  SlAucknerka
g
,)‘ j_,;:: /
CrnepmaTtolonn  sftuexaeTsa

Puc 4. Onpedenenue nona

MAJIbYMK

JIIEBO'IKA



Tunbl KNeTOK B opraHn3sme
yenoBekKa

ComaTtunyeckue — FlamMeTbl — NonoBbIe
KINeTKu Tena KIEeTKU




Habop XpoMOCOM B KfeTKax Tena
(coMaTnyecknx) — aNNJAONAHbIN
(ABOVHON 2nN)

Habop XpoMOCOM B MOJIOBbIX KNEeTKax
(rameTax) — ranaoMaHbIA N




KapuoTun.

 KapuoTun — gmnnonaHbin Habop XPOMOCOM,
XapaktepuayrLmnca onpegeneHHbIM Y1Com,
doopMOoun 1N pasMepoM.




KapuoTtun xeHckoro KapuoTtun mMy>XcKoro

opraHusmMa. opraHusma.
$44A+XX O 44 A + XY
* AYTOCOMbI- [eTepOXPOMOCOMbI-
HENMOJ10Bbl€E XPOMOCOMbI. MnosioBble XPOMOCOMBbI

{
4 ~a

Nerine flexuosa, oxp. DAPI
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[leTepMmmnHaumna pasBmTna nona

[oMOoramMeTHbIU [eTeporameTHbIN
XX XY

Uenosek Q@ XX AXY
[103BOHOYHbIE Q XX AXY
Hacekomble Q@ XX AXY
[po3odunbl Q XX 3XY
[1BynOMHbIe Q XX 3 XY
pacTeHus

MTrubl QXY 3 XX

Ky3Heunkm Q XX 34 XO



S8arpenAILINN KPOCCBOPI.

1.I1oJ10BBIC KJIETKH.
4.I1o;10BBIE XPOMOCOMBI
2.HepaBHoIuieuue XpoMOCOMBI.
5.KJj1eTKkH TeJ1a.

3. AMmIouaAHBIA HA00P XPOMOCOM
A P xp g 6.HaOop xpoMOCOM B COMATHYECKUX KJIETKAX

XapaKTePU3yIUuCcs
9 7.11lepBUYHas NePeTHAKKA XPOMOCOMBI
OnpeaeJeHHbIM YHUCA0M, (POPMOIL M pa3MepPaMu.
3.PaBHoOILICYHEe XPOMOCOMBI.
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Sagauu

1. C noMoOLbIO TOHKUX NpMbopoB Y
amMebbl 6bi1N10 yaaneHo aa4po.
HexkoTopoe BpeMAa opraHum3sm
npoaoJNKan nepeaBuUraTtbCa u
NMUTaATbCHA, HO NepecTasJl pacTm m
PAa3MHO>KaTbCH.

O6bsACHUTe pe3ynbTaT
3KCNepumMeHTa.




e 2. [1lpy NONOBOM pa3MHOXeHUN MonoAaas
0COOb pa3BMBaeTCH B pe3ynbraTe
CNUAHUNA OABYX NONoBbIX KrneToK. OaHako B
KfneTKkax NoToMCTBa KOJIN4eCTBO

XPOMOCOM He yBeJINYNBaAEeTCAH, a OCTaeTCH
NMNOCTOAHHbIM.

O0BbACHUTE, NOYEMY YUCIIO XPOMOCOM B

KNneTkax He yBenMuYuBaeTcs C KaXXabiM
nokoneHnem?



s 3. AMepuKaHCKUN y4yeHbin FepaoH
nepecagun u3 KNeTkn KUWeYyHUukKa nAaryLwKu, B
ee ANLEKINETKY, AApP0 KOTOpoUu ObIno
pa3pyLleHo nyTemM obny4yeHus
yneTpacgpmoneTom. Taknum obpasom emy
yAariocb BbIPaCTUTb royioBacTuKa, a 3aTtemM U
NATYWKY, UAeHTUYHYK TOU ocobu, oT
KOTOPOU ObINO B3ATO AA4PO.

YTto pokasbiBaeT NnoAOOHbLIN ONbLIT?



KonnyectBO XpOMOCOM B MY>XXCKOU U
)X€HCKOM NOJIOBbLIX KreTKkax BaoBoe
MeHbLUe, Y4eM B OCTalbHbIX KfneTKax
opraHusma.

O6bACHUTE, NOYEeMYy TaK NpoucxoauT



eJin OKd.

Y4yebOHasa ueno.

CTyneHT aomkeH 3HaThb:

s CTpoeHune ayKkaproTUYECKUX KNETOK;

s OTnnyue KNeTok NPoKapuoT OT KNETOK 3yKaAPNOT;
s CTpoeHne XpoMocoMm, Ux TUM.I;

s OcobeHHOCTU KapuoTuna XXEeHCKOro opraHn3ama ot
MY>KCKOTO OpraHn3ma;

s CTpoeHue aapa, ero ponb ANs KNETKU U OPraHn3Mma;
s CTpoeHue n ponb opraHoUaoOB KIETKU;
= bBuonornyeckyto TepmmnHonoruto.




