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Pa3gen. Tema 3ausarus

Koa-Bo
4acoB

1

Tema 1. buoJsiorusi Kak HayKa.

CoBpeMeHHass OHOJIOTHSI — KOMIUIEKCHAsI HayKa. BHOJOrHUYecKue HayKd H
n3ydaeMmble UMU IpobOsembl. DyHIaMeHTalbHble, NPUKIAJHbIE U IOUCKOBBIE
HayYHbIE UCCIICOBAHUS B OMOJIOTHH.

3HavyeHue OMoJIoruM B (pOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOH
KapTUHBI MHUpa. 3HauCHHE OMOJIOTUU B MPAKTHYECKON NIEATEIIbHOCTH YEIIOBEKa:
MEIUIUHE, CEeIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe IPHUPOJBL.
Crpykrypa u cogepxkanne KMM EI'D no Guosnoruu.

Tema 2. ’KuBble cucTeMbl M UX H3yYeHHE.

JKuBble cuctembl Kak mpeaMer u3ydeHus Ouonoruu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JAMCKPETHOCTb M LIEJIIOCTHOCTD,
CJI0)KHOCTh M YHOPSJIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTaHHU3aLHs,
CaMOBOCIIPOU3BEJCHUE, PA3APAKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly KUBBIX CHUCTEM: MOJIEKYJISPHBIN, KIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIH, MONYJISALIUOHHO-BUIOBOM, 9KOCHUCTEMHBIH
(buoreonieHoTHYECKMIT), OmochepHbIid. [Iporeccel, MPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE MpPHU3HAKU XKUBOro. JKM3Hb Kak ¢opMa CyIIECTBOBAHUS
Marepun. Hayku, n3ydaroniue >KuBble CUCTEMBI Ha PA3HBIX YPOBHSAX OpraHU3alHH.
M3ydyeHue >KUBBIX cucTeM. MeToasl Ouojoruueckoid Hayku. HaOmronenue,
M3MEpPEHNE, SKCIIEPUMEHT, CHCTEMAaTHU3alus, MeTaaHanus. [lonsaTrue o 3aBucumMon
1 He3aBUCUMOW nepeMeHHOW. [lnmanupoBanue skcnepumenta. IlocranoBka u
npoBepka runores. Hynesas runoresa. [loHsTue BHIOOPKU U €€ JOCTOBEPHOCTbD.
OLleHKa JOCTOBEPHOCTH TMOJYYEHHBIX pPE3ynbTaToB. I[IpUumHBI HCKaKeHUs

€3yJIbTATOB YKCIIEPUMEHTA.

Tema 3. Buosnorus KJIeTku.

Knetka — crpykTypHO-(QyHKIMOHANbHAS e€IuHULA KuBoro. Mcropus
OTKphITUs KieTKU. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. 1lIBanH,
M. Hlneiinen, P. Bupxop). OCHOBHBIE MOJOKEHHUSI COBPEMEHHOUN KJIETOYHOM
TEOPUH.

Mertoasl MOJEKYJISIPHOM ¥  KIETOYHOM OWOJIOTMH: MHUKPOCKOIHS,
xpomarorpadus, 31ekTpodopes, METo MEUYEHbIX aToOMOB, Iu(pdepeHInalIbHOe
HeHTpUudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

4-8

Tema 4. XumMnuyeckasi OpraHu3anus KJIETKH.

XUMHUYECKU cocTaB KJIETKH. Boja u e€ posib Kak pacTBOPUTEINS, pEeareHTa,
y4acTHe B CTPYKTYPUPOBAHUU KIIETKH, TETIOPETYISIMU. MUHEepanbHbIe BEIECTBA
KJIETKU, X OMOJOruYecKas pojib. Pojb KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKH. buonornueckue mnonumepsl. bemnku.
AMHHOKHUCJIOTHBIN cocTaB 06enkoB. CTpyKTypbl 0eIKoBOM MoJekynbl. [lepBuanast
CTpyKTypa Oenka, HenTUIHAs CBA3b. BTOpuuHas, TpeTH4yHas, 4YeTBEPTUYHAs
cTpykTypbl. [lenatypanus. CsoiictBa OenkoB. Kinaccudukanus Oenkos.
buonornyeckue GyHKINN OEIKOB.

VYTrieBoanl. MoHocaxapu/ibl, JIACaXapUJIbl, OJIMTOCAXaPHU/IbI U
nonucaxapuabl. OOmUH TUIaH CTPOEHUS M (PU3MKO-XMMHUYECKHE CBOMCTBA
yraeBo10B. buonornyeckue GyHKIMY YTI€BOIOB.
Jlunuasl.  T'mapodmnsHo-THIpOdOOHBIEe  cBoiicTBa.  Kiaccudukanus
munuaoB. Tpurmuuepuns!, ¢oconunuasl, BOCKH, cTepouisl. buonormdeckne
¢bynkunu nununoB. OOmue cBOCTBa OMOJIOTMYECKHX MEMOpaH — TEKy4ecTb,
CIIOCOOHOCTh K CAMO3aMBbIKaHUIO, TOJIYIPOHUIIAEMOCTb.

Hyxneunossie xucnotel. [JHK n PHK. Ctpoenue HyKJIEHHOBBIX KHCIOT.

Hyxneoruapl. [Tpuamun komrmmementapHoctu. [IpaBuino Yapradda. Crpykrypal
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JIHK — nBoiinas cnimpanb. MectoHaxoxaeHue u ouonorundeckue ¢pynkimu JJHK.
Buae PHK. ®yukuun PHK B kietke.

Crpoenne Moisekynsl AT®. Makpospruueckue cBsisu B Moisiekyine ATO.
buonornueckne ¢pynkiuu AT®. BoccraHOBIEHHBIE IEPEHOCYNKH, UX (DYHKITUHU B
kietke. CexsenupoBanue JIHK.

CtpykTypHas 6uojorus: OMOXuMHUYECKHe U OMoDU3NIECKUE UCCIIEIOBaHUS
COCTaBa M MPOCTPAHCTBEHHON CTPYKTYpPBhI OMOMOJICKYJI.

9-12

Tema 5. CtpoeHue n QyHKIUMN KJIETKH.

Tunsl KIeToK: 3yKapuoTHdeckass M Ipokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00Pa30BaHUS KIETKH.

CrpoeHre TpOKApUOTHYECKOW KieTku. KiierouHass cTeHka OakTepuil u
apxen. OcobeHHoCcTH  CTpoeHHs  TreTepoTpodHOl W aBTOTpOHOM
MPOKAPUOTHYECKHUX KIETOK. MECTO U pOJIb MPOKAPHUOT B OMOIICHO3aX.

CtpoeHnue u (GyHKIIMOHUPOBaHUE AYKapUOTHYECKON KIICTKH.
[Tnasmatuueckas wmemOpana (mnasmainemma). CTpykTypa IUIa3MaTH4YecKOM|
MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 MIa3MaTHIeCKyl0 MeMOpaHy: MacCHUBHBIM
(muddy3us, obneru€HHas muddy3us), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
AKTUBHBIN TpaHcnopT). [lomymponumaemocts memOpanbl. Pabora HaTpuii-
KaJIMEBOr0 HAcoca. DHAOLMTO3: MUHOIMTO3, (aromuTo3. IK301uTo3. Kiertounas
cteHka. CTpyKTypa U (YHKIIMH KJIIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Huromnnasma. Llutozomns. Llutockener. JIBmxenne nutoruiazmbl. OpraHnousl
kineTkd. OpHOMeMOpaHHBIE OpPraHOM[bI KJIETKH: DSHJOIJIa3MaTH4ecKas CeTh
(OIIC), anmapar 'onbpku, TU30COMBI, UX CTpoeHHE M (QyHKIMH. B3anumMocBs3b
O0JIHOMEMOpaHHBIX OpraHoUJ0B KIeTKU. CTpoeHHe TPaHyISPHOIO PETUKYIyMa.
CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ magkuid
(arpaHyJsipHBIA) SHIOIUIa3MaTHUYeCKUi peTukyiayM. CekperopHas (yHKIus
anmapata ['onbmku. Moouguxayus denxkos 6 annapame I'onvoxcu. Copmuposka
benkoe 6 annapame [onvoxcu. TpaHcHopT BellecTB B KieTke. Bakyonu
pacTuTeNnbHBIX KiIeTOK. Knerounsii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOWAbI  KJIETKH: MMTOXOHJPHUH, IJIACTUIBI.
I Ipoucxoorcoenue mumoxondpuu u naiacmud. Cumouoeenes (K.C. Mepeockosckuil,
VI. Mapzynuc). Ctpoenre ¥ (QyHKIMM MUTOXOHApHM W miactui. IlepBuunsle,
BTOPUYHBIE M  CIOXHBIE  IJIACTHABI  (DOTOCHHTE3UPYIOIIUX  JYKapHOT.
X 10pOIUIACTBI, XPOMOILIACTHI, JIEHKOIIIACThI BHICIIUX PACTEHHM.

HememOpanHuble opranon bl kietku CTpoeHue U GyHKINU HeMeMOpPaHHBIX|
OpraHoOU/I0B KJIETKU. PuGocomsl. IIpomesicymounvle Gunamenmol.
MuxkpopunaMeHTbl. Axmunogvle Mukpoguramenmsi. MbIIEUYHBIE  KIETKH.
AKmMuHoB8ble KOMNOHEeHMbl HemblueyHblX Kiemok. MukpoTpyOouku. KineTouHsii
neHTtp. CTpoeHMe M JBM)KEHUE KTYTUKOB U pECHHYEK. MHKPOTpyOOuKH
nuTorasMel. Llentpuons. benku, accoyuupoeanmvie ¢ muxpoghunamenmamu u
muxpompyooukamu. Momopnsie benxu.

Anpo. Obonouka siapa, XpOMaTHH, KapHoIUia3Ma, sIPBIIIKHA, UX CTPOCHUE U
bynkuuu. SnepHbiii GenkoBblii MaTpukc. I[IpocTpaHCTBEHHOE pacroyioKeHue
XpoMocoM B HHTep(ha3zHOM sjpe. IJyxpomamun u cemepoxpomamun. benku
XpOMAaTHHa — TUCTOHBI.

Knerounsie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK dYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

12
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Tema 6. O0MeH BellecTB M NpeBpallieHNe JHEPTHH B KJIETKe.

AccuMWIISAIMS W AUCCUMWIIALMSL — JIBE CTOPOHBI MeTabonmu3ma. Twrisl
oOMEHa BEIIECTB: aBTOTPO(MHBIM M TeTepoTpodHBIA. YyacTue KucCIOpoaa B
OOMEHHBIX MpOIeccaXx. JHEpreTHUeckoe OOecredeHne KICTKH: IpEeBpalleHue

AT® B 0OMeHHBIX mporieccax. DepMEHTATUBHBIN XapaKTep peaKIuil KIETOYHOTO

12




MeTabonu3ma. DepMEeHTHI, WX CTPOCHHE, CBOMCTBA W MEXaHH3M JIEHCTBUS.
Kodepmentsl. Otianuus (epMEHTOB OT HEOPraHUYECKUX KaTalnu3aTopoB. benku-
AKTUBATOPbl M OEIKU-MHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATHBHBIX
peaKuii OT pa3InYHBIX (PaKTOPOB.

IlepBrUYHBIl CHHTE3 OpPraHMYECKHUX BELIECTB B KieTke. DOToCUHTE3.
AHOKCUCeHHbIL U OKCUeeHHbIll (omocunme3 y baxmeputi. Ceemocobuparoujue
nueMenmul U NUSMeHmMbl peakyuoHHo20 yeHmpa. Poib XJI0poIIacToB B IPOLECCE
doTtocunTe3a. CpetoBast U TeMHOBas Gaszbl. Pomoovixanue, Cz., C4- u CAM-munwi
omocunmesa. IIponyKTHBHOCTH (poTOCHHTE3a. BiusHue pa3znuyHbXx (akTopoB
Ha CKOPOCTh (poTocuHTEe3a. 3HaYeHHe (POTOCHHTE3A.

XeMOCHHTE3. PaznoobOpaszue OpPraHU3MOB-XEMOCUHTETUKOB:
HuTpUuUIUpyOme OaKTepuH, >Kene300aKTepuu, cepoOaKTepUu, BOJOPOHBIC
OakTepuy. 3HaYCHHE XEMOCHUHTE3A.

AHaspobHble opraHu3Mmbl. Bunbel 6pokenus. IlpoaykTel OpokeHHS U HX
MCIIOIb30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHMU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH OONIe3HEH.

AdpoOHBIE OpPTraHU3MBI. Oransl HHEPreTUYECKOTo oOMeHa.
[ToaroToBuTENBHBIN 3TaIl. [ THKOIU3 — OECKUCTOPOAHOE PACIICTIICHUE TITFOKO3BI.

buonoruueckoe okuciaeHue, WK KIETOYHOE JAbixaHue. Poiab MUTOXOHAPHIL
B mporeccax  OWOJNOTMYECKOTrO0  OKUCIEHus.  llukinmdeckue — peakiuu.
OxucnutensHoe ¢docopmvupoBanue. JIHepeus MeMOPAHHO20 — 2padueHma,
npomonos. Cunmesz AT®.: paboma npomonnoi AT@-cunmaszvl. TIpeumyinecTsa)
QIpoOHOro myTh oOMEHa BeUIECTB TNepel aHadpoOHBIM. DPPEKTUBHOCTD
PHEPTEeTHYECKOro 0OMEHa.

17-20

Tema 7. HacinencrBenHast uHpopMauus U peajm3alnus eé B KJIeTKe.

Peakuun marpuuHoro cuHtesa. [IpuHINI KOMIIIIEMEHTAPHOCTH B PEAKLIUAX
MaTpUYHOTO cCUHTe3a. Peanu3anus HacieAcTBeHHON nHpopMaluu. ['eneTnueckuii
KOZ, ero cBoicTtBa. Tpanckpunuus — maTpuublii cuHTe3 PHK. Ilpunummnsy
TPAHCKPUIILIUN: KOMIIJIEMEHTAPHOCTh, aHTUIAPAJUIETbHOCTh, ACUMMETPUYHOCTb.
Co3spesanue mampuunvix PHK 6 sykapuomuueckoui knemxe. Hexooupyrowue PHK.

Tpaucasus u e€ aramnpl. Yuactue TpancnoptHbix PHK B 6nocnnTese 6enka.
YcnoBust OumocunTe3a Oenka. KoaumpoBanue amuHokuciaor. Poiabs pubocom B
OrocHHTEe3€e OenKa.

Opranuzanys reHoMa y NpokKapuoT M dyKapuoT. BuUpyChl — HEKIETOUYHBIE
(bopMBbI XKHU3HU U 00IUraTHbBIE Mapa3uTsl. CTpOEHHE MPOCTHIX U CI0XKHBIX BUPYCOB,
peTpoBHupycoB, OakTepuodaros. Kuznennwviti yukn JJTHK-cooepocawux eupycos,
PHK-cooepoicawux  eupycos, baxmepuoghazos. QObpamnas mpaHCKpunyus,
pesepmasza, unmezpasa.

BupycHsle 3a0oseBaHus 4enoBeka, )KUBOTHBIX, pactenuit. CITN]J], COVID-
19, couunanbHble U MeIULIMHCKHE MpoOiembl. IIpakTukym pemieHus 3aaay Ha
TEHETUYECKUN KOJI.
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Tema 8. /KuzHeHHBbIN UK KJIETKH.

Knerounsii 1uki, ero mepuoasl W peryisuus. WHTepdaza m MUTO3.
OCOOEHHOCTH TPOLIECCOB, MpOTeKaromux B uHTep¢aze. [lonroTtoBka KiIeTKH K
nenennto.  [Ipecunrernyeckuii  (MOCTMUTOTHYECKH), CHUHTETHUYECKUH U
MOCTCUHTETHUECKUH (IPEMUTOTUUECKUI) TepUO/Ibl HHTEP(ha3bI.

Martpuunsiii cunte3 JJHK — perumkanus. [Tpuanuner perumkanun JTHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHUHTE3, aAHTUIIAPAJLICIBHOCTD.
Mexanusm perummkanuu JJTHK. Xpomocomel. Ctpoenne xpomocom. Temnomepsl u
TesomMepasa. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTun. JIUmmougHelii u
raryIOUIHBIA  HAOOpBl XpoMocoM. ['oMonorudHbie XpomMocoMbl. [lomoBbIe

XPOMOCOMBI.




I[CJIGHI/IG KJICTKH — MHUTO3. CTaIII/II/I MHUTO3a U HpOI/ICXOIIHH_[I/Ie B HHX|
nporecchl. Tumnbl MuTO3a. KaprokuHes M 1uToKMHE3. broornueckoe 3HaYCHUE
MHTO3Q.

Peryssiiuss MUTOTHYECKOTO IMKIIA KIETKH. [IporpamMmmupyemasi KJIeTOUHas]
rrOeIs — aIloITo3.

23-27

Tema 9. CtpoeHue n GQyHKIUM OPraHU3MOB.

buonoruueckoe pa3zHooOpasue OPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOCHHST M JKM3HEACSATEIBHOCTH  OJHOKJIETOYHBIX
OpraHu3MoB. bakTepum, apxeu, OIHOKJIETOYHBIE TPHUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIIH, IPyTrue NpOTUCThL. KOJIOHHAIbHBIE OpPraHU3MBI.

B3anumocBsA3bp 4YacTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U
cucteMbl opranoB. Opranusm Kak eimHoe 1enoe. ['omeocras.

Tkanm pacteHuil. TuIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAs,
MOKPOBHAs, TPOBOJAIIAS, OCHOBHAas, MexaHWdeckas. OCOOCHHOCTH CTpPOCHHUS,
(byHKIMI 1 pacmoioKeHHs TKaHel B OpraHax pacTeHUU.

TkaHu KMBOTHBIX M 4eJIOBEKa. THIIbI )KMBOTHBIX TKaHEW: 3MUTEIHaIbHAs,
COCIMHUTENIbHAsA, MbllIeuHas, HepBHas. OcoOeHHOCTH CTpoeHMs, (QYHKIUN U
[PACIIONI0KEHUS TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U T€HEpAaTHUBHbIE OpraHbl pacTeHuil. OpraHbel U
CHCTEMbI OPraHOB KMUBOTHBIX U YeJ0oBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3zMoB. Kapkac pacrenuii. CkenaeTbl OJJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX >KHBOTHBIX. HapyxHblii U BHyTpeHHMU ckeneT. CTpoeHHEe U
TUIIBI COCTUHEHUS KOCTEH.

JBrm>keHue  opraHu3moB. JIBWJKEHHE  OJHOKJIETOYHBIX OPraHU3MOB:
amMEOOUIHOE, JKTYTUKOBOE, pECHUYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PACTCHMIA:
TPONM3Mbl M HACTHU. J[BMKEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJOBEKa:
MbIleyHas cuctema. Peduiekc. CkeneTHble MBIIIIBI U UX paboTa.

[Iuranme oprann3smoB. llorymonmieHne BOAbI, YIJIEKUCIOTO Ta3a |
MHUHEPAIBHBIX BELIECTB pacTeHUsMU. [IuTtanue KuBOTHBIX. BHyTpHUIONIOCTHOE U
BHYTPHUKJICTOUHOE THUIIeBapeHue. [IuTaHue MO3BOHOYHBIX >KUBOTHBIX. OTHEINb]
MULIEBAPUTENBLHOrO TpakTa. [lumesapurenbHbie kenessl. llumeBapurenbHas
CHCTEMa YeJIOBeKa.

[pixanue opranu3moB. JlpixaHue pacteHui. JlpIxaHue IKUBOTHBIX.
Jlud¢ys3us razoB yepe3 NOBEpXHOCTh KieTkU. KokHoe npixanue. JlpIxareiabHas
moBepxHOCTh. JKabepHoe u In€royHoe JpixaHue. JlpIXxaHuWe MMO3BOHOYHBIX
PKUBOTHBIX M YEJIIOBEKA. OBOJIOIMOHHOE YCJIOKHEHUE CTPOEHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas CcHCTEMa 4YeJiOBeKa. MexaHu3M
BEHTWISIUUM JIETKUX y MTUI] W MICKONUTAONMX. Perynsuus abIXaHwusl.
JIpIxareabHbIe 00BEMBI.

TpaHcOpPT BEMIECTB Yy OPraHU3MOB. TpaHCHIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopT BelecTB Yy XKUBOTHBIX. KpoBeHOCHass cucteMa U €€ OpraHsbl.
KpoBeHocHass cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M 4esioBeka. Ceparle,
KPOBEHOCHBIE COCYABI U KpoBb. Kpyrum KpoBooOpaleHus. IBOIIOIHOHHBIE
YCIIOKHEHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX )KMBOTHBIX. PaboTa)
cepaua v €€ peryJisius.

Boinenenne y opranu3mMoB. Beinenenue y pacteHuil. Beigenenue |
PKUBOTHBIX. CokpaTuTenbHble Bakyosnu. Opranbl BblaeneHus. @OuiabTpaius,
CEeKpelrs U 00paTHOE BCAChIBAHNE KaK MEXaHU3Mbl pabOThl OPTaHOB BBHIJCIICHHS.
CBs13b MIOJIOCTH TeJIa ¢ KPOBEHOCHOM U BBIICIUTENbHOM cucTeMaMu. Brienenue |
MMO3BOHOYHBIX KUBOTHBIX M 4denoBeka. [louku. Ctpoenne U (HyHKIIMOHUPOBAHWE

HedpoHna. OOpa3oBaHUE MOYM Y YETIOBEKa.
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3amuTa y OpraHu3MoOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsbl
0aKkTepuid W LHUCTHl TPOCTEHIIMX. 3alUTa Yy MHOTOKJICTOYHBIX PaCTCHHM.
Kytukyna. CpencTBa aCCUBHOW U XMMHUUYECKOM 3aIUThl. @UTOHLUBL.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX IPOU3BOIHBIE.
BamuTa opraHu3Ma ot Oone3Hel. MiMmyHHas cucrema yenoBeka. KiueTouyHslid u
TyMOpaJIbHBIA MMMYHUTET. BpOXIEHHBIH W TPUOOPETEHHBIM CcrenuuIecKuil
nMMyHUTET. Teopusi KiioHanbHO-ceneKTuBHOTO uMmynutera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanmurenbHbple OTBETH OpraHU3MOB. Posib BpokIEHHOTO
MMMYHHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUM.

Pa3gpaxxuMocTte W peryiasiuus y OpraHu3MoB. Pa3npaxuMocTs Y|
OJIHOKJIETOYHBIX OpraHu3moB. Takcucel. Pa3npaxumocts U perynsuus |
pacTeHuil. POCTOBBIE BEILIECTBA U UX 3HAYEHUE.

HepBHas cucrema u peduexTopHas perymsuus y XHBOTHBIX. HepBHas
cucTeMa U e€ OT/elbl. DBOJIOLMOHHOE YCIOKHEHHUE CTPOEHUSI HEPBHOU CUCTEMB]
y JKUBOTHBIX. OTJENbl TOJOBHOTO MO3Tra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
peduiekTopHas nyra. besycioBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbHast peryyisuus U 3HIOKPHUHHASL CUCTEMA KUBOTHBIX U YEJIOBEKA.
DKenme3pl JHIOKPMHHOM CHUCTEMBI M HMX TOPMOHBL. JI€MCTBUE TOPMOHOB.
B3anMocBsS3b HEPBHOM W SHIOKPUHHON cucteM. [unorasamo-runodusapHasy
cucTema.

28-30

Tema 10. Pa3MHo:KeHHe U PA3BUTHE OPTraHU3MOB.

@®opMbl pa3MHOXKEHHSI OPraHU3MOB: Oecronoe (BKIoYas BEreTaTUBHOE) U
mojioBoe. Buael  Oecrioioro  pa3MHOXKCHHS: IMOYKOBAHHE, CIOPYJISIHS,
(dbparmeHTaIMs, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie kiaeTku, uau ramersl. Meio3. Cranuu
Mmeiio3a. [loBenenue xpomocom B Meitoze. Kpoccunrosep. bruonorudeckuii cMpict
Meii03a M MOJIOBOro Iporecca. Meio3 u ero Mecro B KU3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzaponpimeBoe pasputue. [ameroreHe3 y KUBOTHBIX. [lonoBbie
bkene3bl. OOpa3oBaHUe U Pa3BUTHUE MOJNOBHIX KIeTOK. CriepMaToreHes U OOreHes.
CTpoeHue MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe M SMOPHOHANIBHOE pPAa3BUTHE KHUBOTHBIX. CrmoCOOBI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [[apTeHorenes.

WuauBuayanbHOe pa3BUTHE OpPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS —
HayKa O DPa3BUTUHU OpraHu3MoB. Mopghocenes — oona u3 enagmvix npoodiem
ombpuonocuu. Konyenyus mopgoeenos u modeau mopghoceneza. Cramuu
HMOpHOTeHe3a KUBOTHBIX (Ha nmpumepe Jsrymkn). J{podnenue. Tunsl qpodneHus.
/[emepmunupoeannoe u Hedepmunuposannoe Opobnenue. bBnacmyna, munol
onacmyn. OcobeHHOCTH IPOOJIEHUS MIICKOMMUTAIONINX. 3apOJbIIIEBhIC JHCTKH]
(racTpysisiimst). 3aKiiaka OpTraHOB M TKaHEH M3 3apOIbIIIEBhIX JINCTKOB. B3anMHoe
BIUSHUE YacTel pa3BHBAIOMIETOCS 3apojbllia (dMOpUOHANBHAS WHIYKIIHS).
3akimagka IUIaHa CTPOCHHUS OHKMBOTHOTO Kak pe3ylbTaT HepapXUISCKUX
B3aMMOJICHCTBHI TE€HOB. BrusHue Ha SMOpPHOHAIBHOE PA3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXKAIOIIEH CPEJIbI.

Poct u pasutne xuBoTHBIX. [locTomMOpuoHanbHBIN Tepuoa. [lpsmoe u
HenpsiMoe  pa3BuTHe. PasButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M|
MO3BOHOYHBIX JKUBOTHBIX. bHolormdyeckoe 3Ha4YeHHWE MPSMOTO W HEMPSIMOTO
pa3BUTHSA, UX PACIPOCTpPaHEHHUE B Mpupoje. Tumbl pocta KUBOTHBIX. DaKTOPHI
PETYISALNUN POCTA KUBOTHBIX U YeloBeKa. CTaiuu MOCTIMOPHUOHATTEHOTO Pa3BUTHS
'y )KUBOTHBIX U yesioBeka. [leprnonbl oHTOreHesa yenoeka. CTapeHue U cMepTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

Pa3smuoxenne u pasputue pacreHuid. ['amerodut m crnopodur. Meiio3 B
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PKU3HEHHOM IMKie pacteHuil. OOpa3oBaHue cmop B Tmporecce Meiio3a.
["ameTorenes y pacteHuid. OIIOJOTBOPEHHE M Pa3BUTHE PACTUTEIbHBIX

OpraHu3MoB. J[BOIHOE OIJIOZOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBanue u
pa3BUTHE CEMEHHU.

MexaHu3MbI peryjsinv OHTOICHE3a Yy paCTeHI/If/'I " ) KUBOTHBIX.

BCEI'O: 30 3ausaTuii
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