Ili1aH-KOHCIIEKT OTKPBITOro Ypoka no ouosioruu B 10 kiiacce o

TEME:
«CTpoeHUE KIIETKU.» 22.11.2017
Tun ypoka: ypok — cuCTEMaTU3aluK 3HaHUH, U3y4eHHE HOBOTO.
Heanb: HauaTh popMUpOBaHUE 3HAHUN O CTPOCHUH DYKAPUOTHUECKOMN KIETKH,
O0XapaKTEePU30BaTh CTPOCHHUE U (PYHKIIMH TUIA3MAaTHYECKONM MeMOpaHbI U siJipa KaKk
BOKHEUIIEr0 KOMIOHEHTA DYKaPUOTUYECKHUX KJIETOK.
3agaun:
obpaszosamenvuas; COOPMHUPOBATH 3HAHHS 00 OCOOCHHOCTSIX dYKaPUOTUIECKON
KJIETKH, 00paTB 0c000€ BHUMAaHKE Ha CTPOCHHE MEMOpaHHI | sipa.
pazeusarouas. cnocoOCTBOBATh PA3BUTUIO YMEHUIN CpaBHUBATh OOBEKTHI U JeIaTh
00001IEHNS.
socnumsléarowas: crnoco0CTBOBaTh POPMUPOBAHUIO OTBETCTBEHHOCTH U
OepeKHOTO OTHOIICHUS K OKPY KaIOIIEeH cpejie.
Oo6opynoBaHme: SKpaH, IPOEKTOP, NPE3CHTALIMS HA AIEKTPOHHOM HOCHUTETE,
Tabnuibl «CTpOoeHHE KUBOTHOM KIETKN», « CTPOCHUE pAaCTUTEIHLHOUN KIETKNY.
Xoa ypoka:
I Opranu3anuOHHBIA MOMEHT.
Yuureib:
Onurpad ypoxa:
3HaHUA BCSKUE BaXKHBI,
3HaHUA BCSKHUE HY>KHBI.
DTHUMU CIOBaMHU s X0Uy JaTh MOHATH, UTO JJISI HHTEJUICKTYaJIbHOTO Pa3BUTHS
YyeJoBeKa HY>KHbI 3HAHUS HE TOJBKO 10 PYCCKOMY SI3bIKY M MaTEMAaTHKE, HO U
3HAHMS U3 APYTHX HAYK, B TOM YHCIIE U 3HAHUA 110 Ononoruu. Kak Bbl IOMHUTE
OHMOJIOTHS — 3TO HayKa O YKU3HH.
S xu3Hb cama! S Ku3HU NOpoXkKAEHbE!
[Ipen nu3ymiieHHBIM B30pOM IIpeAcTaro!
Kak coBepiiieHHbI BCE MOM TBOPEHBA,
Kiroun oT MHOTHX TaliH B ceOe XpaHIo.
buosiorust — 3T0 yaAuBUTENbHAS HAyKa, KOTOPas MO3BOJISIET O3HATH HE TOJBKO
MHOT'OYMCJICHHBIE OPTaHU3MbI, OOMTAIOIINE Ha HAIIEH TIaHeTe, HO TaXKe
MPOHUKHYTH B CaMy KJIETKY U U3yYHUTh €€ CTPOCHHUE, TOITOMY TEMA HAIIIETO ypoKa
HazbiBaeTcs: «Ctpoenue kietku. Kierounas memOpana. Aapoy.
ITocraHoBKA HEJICH.
Yuureab: CerogHs Mbl TO3HAKOMUMCS C OCOOEHHOCTAMH DYKapUOTHIECKON
KJIETKH U 00paThM 0co00€ BHUMaHUE Ha CTPOCHUE U (PYHKIIUU MEMOPaHBI U sIpa.
Hogebie 3nanus 6a3upyrorcs Ha GyHAAMEHTE U3 y>Ke UMCIOIINXCS 3HAHUH,
MOATOMY MOCTAPAEMCsl BCIIOMHUTh OCHOBHBIE MOMEHTBI, Kacaroluecs
XUMHUYECKOTO COCTaBa KJIETKH, JJIS TOTO MPOBEEM OMOJIOTUUECKHUM TUKTAHT.
II IToBTOpEeHHE N3yYEHHOI0 MaTepHuaJa.
buonornuecknii AUKTaHT.
1. Lutonorus — 310 Hayka o Kiemxe.
2. M3yuyeHue KJIETOK CTaja0 BO3MOXHBIM MOCJIE U300PETEHUS MUKPOCKONA.



3. MuKpOCKOIIbI OBIBAIOT: C8emMOBble U dNIEKMPOHHbIE.

4. OCHOBOIIOJOKHUKOM OMOJIOTMYECKOM MUKPOCKOIIUHU SIBISIETCSI AHMOHU 8aH
Jleseneyx.

5. OCHOBOIOJOKHHK KJIETOYHOU Teopuu — 1. [lleanH.

6. XHMMHYECKHUE IJIEMEHTHI, BXOJISIIUE B COCTAB KJIETKHU JCISITCS Ha
TPYIIIBL: MAKpOIIEeMEHmMbl, MUKPOIIEMEHMBL, YIbMPAMUKDPOITIEMEHINDL.

7. BemiectBa ObIBAIOT: HeopeaHuuecKue u opeaHuiecKue.

CaMbIM pacnpoCTpaHEHHBIM HEOPTaHUYECKUM BEIIECTBOM SIBIISIETCS — 800d.
9. Coux B KJIETKE HAXOIATCS B OUCCOYUUPOBAHHOM COCMOAHUU UNU 8 UOE

meepobIX (Hepacmeopumbvlx) conell.
10. K Ouonornueckum noimmepaMm OTHOCSTCS: OenKU, NOIUCAXapuobl
(venesoowl), HyKleuHo8ble KUCIOMBI.

111 U3y4yenue HOBOro MaTepuaJia.

Yuuresnn: HazoBUTEe OCHOBHBIE OPTaHOU/IbI, XapaKTEPHBIC ISl OOJIBIIUHCTBA

KJIETOK?

yuenuk: [{urornnazmaruueckas MemOpaHa, ITUTOIIIa3Ma, SIIPO.

Yuureab: Kak Bbl AymMaeTe, KJIETKH BCEX OPTaHU3MOB UMEIOT SAJIpO?

yuenuk: Her. bakrepun u cruHe-3eneHbIe BOJOPOCIH apa HE UMEIOT.

Yuurennb: Vicxos u3 3THX 0COOEHHOCTEN CTPOCHHUS KIIETKH, BCE OpPTraHU3MBbI

JEJSATCA Ha JIBE TPYIIIBL: TPOKAPUOTUUECKHUE U 3YKAPHUOTUUECKUE.

Opranusmsl (110 CTPOCHUIO)

o

POKAPUOTUUECKUE AYKapUOTHYECKHE
(HeT simpa) (ecTh s71pO)
OakTepuu rpuObI
CUHE-3€JIEHbIE BOJOPOCIIH pacTeHus
’KHUBOTHBIE

DyKapuoTHYecKasi KJIETKa [IOMUMO SiApa UMEET U APYTHe OPraHOUIbL:

e DHJOIUIA3MaTHUYECKas CEeTh,

e MUTOXOHJIpPHH,

o amnmapart [ oKy,

e KJICTOYHBIN LIECHTP,

o IUIACTUBI (PACTEHUS).

Opeanoudsl — 3TO MOCTOSIHHBIE CTPYKTYPhI KIETKH, BBIMOJIHSIOIINE

ornpeeneHHble PyHKIHH.
Yuurenn: Kaxxaas kieTka nokpeITa mia3MaTH4eckoi (LUTOMIa3MaTuYeCcKom)
MeMOpaHoii, nMeroten Tonmuny 8 — 12 am. Kak Bbl 1ymaete, kakoBa (pyHKIIUS
MeMOpaHbI?
yuyeHuK: 3anuTHas (0T HOBPEXKICHUN, HEOJIaronpUsTHBIX YCIOBHIA).
Yuureanb: Ceoticmea memopanwi:

1. BBICOKAas IPOYHOCTD,

2. JJIaCTUYHOCTD;

3. JIETKO U OBICTPO BOCCTAHABJIMBAET CBOIO LIEJIOCTHOCTh IPU HEOOIBIINUX

ITOBPEXKICHUSAX.



Cmpoenue membpanvl: MemOpaHa MOCTPOSHA U3 JIBYX CIIOEB JIMIHIOB
(OmMNUAHBINA CIIOH, WK Oucio). JIBOHHOM CJI0¥ IUMKMI0B 00eCIeunBaeT
OapbepHyt0 QYHKIMIO MEMOpPAHbI, HE J1aBasi COJIEP)KUMOMY KIJIETKH PACTEKAThCS U
MPENsSTCTBYS MPOHUKHOBEHUIO B KJIETKY OMACHBIX JJI Hee BellecTs. B
OWJIMIIUTHBIN CII0M MEMOpaHbI OTPY>KEHbI MHOTOUUCIIEHHBIE MOJIEKYJIbl OCJIKOB.
OpfHu U3 HUX HAXOMSTCS Ha BHEIIHEH CTOpOHE MeMOpaHbl, pyrue — Ha
BHYTPEHHEH, a TPEThU MPOHU3BIBAIOT BCIO MeMOpaHy HackBO3b. [Ipyrue Oenku
00pa3yIoT KaHaJbl, IO KOTOPHIM OCYIIECTBIISIETCS TPAHCTIOPT Pa3IMYHbIX HOHOB B
KJIETKY U U3 HEe.

Dyukyuu memopamnbvl:

1. OTrpaHU4YuBaET COACPKUMOE IIUTOILIA3MBI OT BHEIIHEH CPEIbI.

2. OOecneunBaeT MOCTYIJIEHUE BEIIECTB B KIETKY U YAAJICHHE UX U3 KIIETKU:

a) yepe3 Mopbl MEMOpPaHBI;

0) uepe3 MeMOpaHy ¢ ydyactueMm (epMEHTOB;

B) myTeM (paronuros3a (TBep/able BEIIECTBA) U MUHOIMTO3a (KUIKOCTH).
OO1ee Ha3BaHuE (aro- U MUHOLUTO3a — SHAOLUTO3. CylIecTBYeT U OOpaTHBIM
SHAOLMTO3Y IPOLECC — 3K30LUTO3, KOI'1a BEIIECTBA, CHHTE3UPOBAHHBIE B KIIETKE
(HanmpuMep, TOPMOHBI ), YIIAKOBBIBAIOTCSI B MEMOPaHHbBIE MY3bIPbKU, KOTOPHIE
MOAXOST K KJIETOYHOM MeMOpaHe, BCTpauBalOTCs B HEE, M COACPKUMOE Ty3bIpbKa
BBIOpACHIBAETCA U3 KIETKHU.

3. OGecnieunBaeT CBA3b MEXAY KJIETKAMHU B TKAHSX:

a) 3a c4eT 00pa30BaHUs BBIPOCTOB;

0) BBIJICJICHUS [IEMEHTUPYIOIIETO BEIIECTRA.

Yuureab: A Tenepb MO3HAKOMUMCS CO CTPOEHHUEM U QYHKIMAMU s7Ipa, HO
MPEXJie y3HaeM 00 UCTOPHUH €r0 OTKPBITHS.

yueHuk: TepMuH «s11po» BrepBbie ObLT NpuMeHeH bpoyHom B 1833 . mys
0003HaYEHUs MAPOBUJIHBIX MIOCTOSIHHBIX CTPYKTYP B KJIeTKax pactenuii. B 1831—
1833 rr., MOTIaHACKUN MyTEIIECTBEHHUK U (DU3HUK (OTKPHIBIINN «OPOYHOBCKOE
nekenue») Podept bpoyn (1773—1858) oOHapy)ui siApo B paCTUTEIBHBIX
kietkax. On gan emy HazBanue «Nucleusy, unu «Areolay. [lepBbiii TepMuH cTaI
OOIIETPUHATHIM U COXPAHUJICS TIO HACTOSIIIEE BPEMsi, BTOPOH ke
pacnpocTpaHeHHs He MOy4uui 1 3a0bIT. Becbma BaxHO, yTo BpoyH HactauBan Ha
MOCTOSTHHOM HAaJIMYMHU SJIpa BO BCEX JKUBBIX KIETKaX.

Ponb 1 3HaUeHUE KIETOYHOTO SApa He ObLTM B TO BpeMsl u3BecTHHI. [lomaranu,
YTO OHO MPEACTABISIET COO0M «KOHJIEHCUPOBAHHYIO B KOMOYEK CJIM3b, a
BO3MOYKHO, U 3allaCHOE MUTATEIbHOE BEIIeCTBOY. [1034HEe TaKkyto )K€ CTPYKTypy
OIMKCAJIM BO BCEX KJIETKAX BBICIIUX OPraHU3MOB. ['0BOPS O KIIETOYHOM SIJIPE, MbI
MMEEM B BUy COOCTBEHHO fJIpa 3YKapUOTHUECKUX KIETOK. VX sigpa mocTpoeHbl
CJIOHBIM 00Pa30M U JIOBOJIbHO PE3KO OTIIMYAIOTCS OT «SIIEPHBIX» 00pa30BaHUIA,
HYKJICOUJIOB MTPOKAPUOTUYECKUX OPTAaHU3MOB. Y MOCJIETHUX B COCTAB HYKJICOUIOB
(s1IpOTOAOOHBIX CTPYKTYP) BXOJUT OJUHOYHAS, KoJibleBas moJekyna JIHK,
IpaKTHUYECKH JuieHHas 6enkoB. MHoraa takyto monekyiny JIHK GakTepuanbHbIx
KJICTOK Ha3bIBAIOT OAKTEPHAIBHOM XPOMOCOMOM, MJIK TeHO(OPOM (HOCHTE



JIEM T€HOB).

bakrepuanbHas XxpoMocoMa He OT/ieJieHa MEMOpaHaMH OT OCHOBHOM
[UTOTIa3MBbl, OJTHAKO COOpaHa B KOMIIAKTHYIO, SIICPHYIO 30HY, HYKJICOU/I,
KOTOPBIN MOKHO BUJIETh B CBETOBOM MHUKPOCKOIIE TIOCIIE CIIEIUATBHBIX OKPACOK
WM K€ B DJIEKTPOHHOM MHUKpocKorie. Kitlerounoe sijpo, 0ObIYHO OJTHO Ha KJIETKY
(ecTb MpUMEpHI MHOTOSIIEPHBIX KJIETOK), COCTOUT U3 AJIEPHOI 000JI0UKH,
OTJIEJISIONIEH €ro OT LIUTOIJIa3Mbl, XpOMaTHHA, SIPBIIIKA U KAPUOILJIa3Mbl WIH
AJIEPHOTO COKa. DTH YEThIPE OCHOBHBIX KOMIIOHEHTA BCTPEYAOTCS IPAKTUUECKU
BO BCEX HENENAIIUXCS KIETKAX 3YKAPUOTUUYECKUX OJJTHO- MJIM MHOTOKJIETOYHBIX
OpraHU3MOB.

Yuurenb: @ynxyuu aopa:
1. XpaHeHue U BOCIPOU3BEICHNE TeHETUUECKON HH(POpMAIIUK.
2. Perymsmus mpoiieccoB 0OMeHa BEUIECTB, IPOTEKAIOIINX B KIIETKE.
Crpoenue spa:
1. SnepHas o0oiouka;
2. SACPHBIN COK;
3. SIIPBIIIKO;
4. xpomatuH (coctout u3 JJHK u 6enkoB u npencrasiser codoi
CHHUPAIU30BaHHbIC U YIUIOTHEHHBIE YYACTKU XPOMOCOM).
JInst siapa XapakTepHO NOHATHE «KapUOTUID. BBISICHUM, YTO K€ 3TO TAKOE.
Kapuomun — cOBOKYITHOCTb KOJIMYECTBEHHBIX (YUCIIO0, Pa3Mephl) U
KaueCTBEHHbIX (opMa) NpHU3HAKOB XPOMOCOMHOIO HA0Opa COMAaTUYECKOM KIIETKH.

KaproTun HEmoBTOpUM, U AK€ €CIIU YHUCIO0 XPOMOCOM B KIIETKAX KAKUX-TO
JIBYX BUJIOB Oy/I€T OIMHAKOBBIM (HaIpuMep, y KapTodens U MUMITan3e no 48
XPOMOCOM B KJIETKE), TO (hopMa U CTPOEHHUE 3TUX XPOMOCOM BCE PABHO OYyIyT
pPa3IUYHBIMH.

Comamuueckue (menechvie) Kiemku — TATUIOUIHBIN (ABOWHOI) HAOOp
XpoMOcoM (2n).

Ilonosvie knemxu — TarIONAHBINA (OIMHAPHBIN) HAOOP.
yuyenuk: HaGop xpomocom, copepxkaiinii B KJeTkax Kakoro-imoo Buaa )KUBbIX
CYILECTB, Ha3bIBAECTCIKAPUOMUNOM.

Knetku, cocraBistoniye TKaHU JH0O0r0 MHOTOKJIETOYHOI'O OpraHu3Ma,
NOJIYYMJIA Ha3BaHUEcOMamuyeckux. SIapa Takux KJIETOK COIEepkKaT, Kak IIPaBUJIO,
JIBOMHOM, WU JUTIJIOUIHBIN, HA0OP XPOMOCOM, T. €. 10 JBE XPOMOCOMBI
OJIMHAKOBOTO BUAA. ICX0IHO MOJIOBUIIA XPOMOCOM J0CTANACh KAXKI0M KIETKE OT
MAaTEPUHCKOM SMUEKIIETKU U CTOJIBKO K€ XPOMOCOM — OT CIIEPMATO30M/1a OTLA.
[TapHbIie, T. €. aOCOIIOTHO OAMHAKOBBIE XPOMOCOMBI (O/IHA OT MaTEPH, Apyrasi OT
OTILIa), TOJIYYWJIM Ha3BaHUE2oMON02UuYecKux XpoMocoM. Mckitouenue
MPEACTABIISIOT MOJIOBBIE XPOMOCOMBI; HAIPUMED, Y BCEX MJIIEKOMUTAIOIIUX 3TO: X
— J0CTaBIIAsACS OT MaTEPU U OJHA U3 ABYX — X WIHA Y — JOCTaBIIAsCA OT OTLA.

T'annouonwiii Habop xpomocom — 310 HAOOP Pa3IUYHBIX TIO pazmMepam u Gopme
XPOMOCOM KJIETOK JIaHHOTO BHJIa, HO KaXK/1asi XpOMOCOMa IPEJICTABIEHA, B
OTJMYKE OT JUIUIOMIHOTO Ha0opa, B €AMHCTBEHHOM uucie. ["ammonneiil Habop



COJIEPKUTCS B siApaX MOJIOBBIX KIETOK (ramer). Ecinu y muensl IumionaHbi Habop
— 32 XpOMOCOMBI, TO TalIOUHBIN COOTBETCTBEHHO — 16.

B unrepdaze kIeTouHOTO AeNeHUs KaX/1asi XpoMOCcoMa YJIBAaUBAECTCSl 1 COCTOUT
u3 IByX xpomatu. [Ipu 3ToM y yenoBeka B COMaTHUYECKUX KJIeTKax OyaeT 92
XpOMaTHU/Ibl, TOMAPHO COEIMHEHHbIE B 46 XpOMOCOM.

IV 3akpenienne u3y4eHHOro MarepuaJia.
Yuurenn: [ 3aKperuieHust MOIyYEHHbIX 3HAaHUH, POBEJEM HEOOIBIIIOE
TECTUPOBAHUE.
Tecr.
1. K aykapuoram He oTHOCATCS:
a) pacTeHus;
0) rpuOsI;
B) CUHE-3€JIEHbIE BOJIOPOCIIH;
T') )KUBOTHBIE.
2. MemOpaHa He BBITIOJIHIET (PYHKITHUIO:
a) XpaHEHUE HacleACTBEHHON HH(pOpMaIH;
0) 3alUTHYIO;
B) TPAHCIIOPTHYIO;
I') COEIMHEHHUE KJIETOK APYT C APYTOM.
3. MeM0Opana oOpa3oBaHa:
a) OJTHUM CJIOEM JIMITHIOB;
0) OIHUM clIoeM OEJIKOB;
B) CJIOSIMHU YTJICBO/JIOB;
T) ABYMSI CTIOSIMH JIUTIHIOB U MOTPY>KEHHBIMH MOJIEKYyJIaMH OEJIKOB.
4. TloctymuieHne yepe3 MeMOpaHy TBEPABIX BEUIECTB — 3TO. ..
5. Slnpo BBIMOMHSET PYHKIHUIO:
a) TPAHCIIOPTHYIO;
0) XpaHeHHEe HACIEICTBEHHON NHMOPMAIIHH;
B) [IUTATEJIbHYIO;
T') 3aIIUTHYIO.
6. B cocTaB s/1pa He BXOISIT:
a) XpOMOCOMBI;
0) sIIepHBIN COK;
B) JIU30COMBI;
I') SJIPBILIKO.
Yuureasn: Jlomamnee 3ananue: §14 nzyunts. CooOuieHuss 0 PyHKIIMOHUPOBAHUN
SIEPHON 00OJIOUKH HITH XPOMOCOM.



