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buosorus kak Hayka. Meroabl HAYYHOI 0 MMO3HAHUS.

buonornss kak Hayka, €€ JOCTHXKEHHUs, METOJbl IIO3HAHUS >KUBOM MNpUpOabl. Poib
Oouonoruu B pOpMHUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA.

YpoBHeBas opranuzanus 1 3BoJonus. OCHOBHbIE YPOBHM OPTraHU3alUN )KUBOM MTPUPOJIBIL:
KJICTOYHBIN, OpraHU3MEHHBIN, MOIMYJISIMOHHO-BUIOBON, OMOT€OIICHOTHYECKUM, OMOC(EPHBI.
buonoruueckue cucrempl. OOmIMe NMPU3HAKK OMOJOTMUYECKUX CHUCTEM: KJIETOYHOE CTPOCHHE,
OCOOCHHOCTH XMMHMYECKOTO COCTaBa, OOMEH BEILIECTB W IMPEBPAILLEHUS SHEPTrUU, TOMEOCTa3,
Pa3IpaKUMOCThb, IBUKEHUE, POCT U Pa3BUTHE, BOCIIPOU3BEICHUE, IBOJIIOLIS.

Kuerka kak Onosoruyeckas cucrema.

CoBpeMeHHas KJIETOYHAs TEOpHs, €€ OCHOBHBIE TOJIOXKEHHs, pojib B (OPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOM KapThHbI Mupa. Pa3zButue 3Hanuy o kinerke. Knerounoe
CTPOCHUE OPraHU3MOB - OCHOBA E€IMHCTBA OPraHUYECKOrO0 MHUpa, JOKa3aTEIbCTBO POACTBA
YKUBOU IIPUPO/IBL.

Mmuoroo6pasue kietok. [Ipokapuotudeckue u sykapuoTuueckue kietku. CpaBHUTENbHAS
XapaKTEPUCTHUKA KJIETOK PACTEHH, )KUBOTHBIX, OaKTepuil, TpUOOB.

XUMHUYECKUN COCTaB KIETKHM. Makpo- M MHUKpPOIJIEMEHTHl. B3auMOCBSA3b CTPOCHHUS H
GyHKIMIT HEOPraHWYECKUX M OPraHUYECKUX BEIIeCTB (OENKOB, HYKJICHMHOBBIX KHUCIOT,
yraeBOAOB, TUNUI0B, AT®D), BXOASIIMX B COCTAB KJIETKU. POJIb XUMUYECKHUX BEILIECTB B KIJIETKE
Y OpraHu3Me YeJ0BEKa.

Crpoenune kietku. B3zaumocBszb cTpoeHHs U (QYHKIUN YacTell U OpraHOMJOB KIIETKH -
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OCHOBA €€ LIEJIOCTHOCTH.

OOMeH BeleCTB M MPEBPALLEHUS DSHEPTUM - CBOMCTBA JKUBBIX OPraHU3MOB.
DOHepreTU4ecKuil u MmiIacTUYeCKuil 0OMeH, UX B3auMOCBs3b. CTaluu SHEPreTHIeCKoro oOMeHa.
bpoxenue u apixanue. OTOCUHTE3, €r0 3HaUYEHUE, KocMuyeckas poiib. da3bl PpoTrocuHTE3A.
CBeToBblE M TEMHOBBIE peakUMM (OTOCUHTE3a, HX B3aUMOCBS3b. XeMOcHHTe3. Poib
XEMOCUHTE3UPYIOIUX OakTepuii Ha 3emIie.

['enernyeckass uHpOpMAIUs B KieTKe. ['€HbI, T€HETHMYECKU KOJ U €ro CBOMCTBA.
MartpuuHblii XapakTep peakiuii OnocuHTe3a. buocunrtes 6eyka U HyKJIEHHOBBIX KUCIIOT.

Knetka - reHeTHueckas eMHULA KUBOTO. XpOMOCOMBI, UX cTpoeHue (popMa U pa3Mepsl)
1 pyHKIMU. YHCI0 XpOMOCOM U MX BHJIOBOE MOCTOSIHCTBO. COMAaTUYECKUE U MOJIOBBIE KIETKHU.
Kv3HeHHBIN LMK KJIETKH: UHTepda3za U MUTO3. MUTO3 - JIeJIeHHE COMATHYECKUX KIIETOK.
Meiio3. ®a3bl MUTO3a U Meno03a. Pa3BuTue 1oIoBBIX KIETOK y PAaCTEHUM U KUBOTHBIX. /leenne
KJIETKH - OCHOBA POCTA, Pa3BUTHUS U Pa3MHOKECHMS OPraHu3MOB. Posib Melio3a U MUTO3A.

Opranusm kak OMoJIorHYecKasi CucremMa

PasnooOpa3zue oOpraHu3moB: OJHOKJIETOYHbIE UM  MHOTOKJIETOYHBIC, aBTOTPOQBI,
rerepoTpodsl. Bupycel — HeK1eTOUHbIE POPMBI KU3HU.

Bocnpoussenenue opranu3mon, ero 3HadeHue. CrnocoObl pa3MHOXKEHHS, CXOJICTBO U
pa3ianyre MoJIOBOro M Oecnosoro pa3MHoKeHUs. OIIOJOTBOPEHHUE Y LIBETKOBBIX PACTEHUM U
[IO3BOHOYHBIX JKUBOTHBIX. BHEIIHEE U BHYTPEHHEE OILIONOTBOPEHHUE.

OnTOreHe3 U mpUcCyllde eMy 3aKOHOMEPHOCTU. DMOPHOHATIBFHOE U MOCTIMOPHOHAIBHOE
pa3BUTHE OPraHU3MOB. [IpyunHbEI HApyIIEHNs pa3BUTHS OPraHU3MOB.

I'enetuka, ee 3amaun. HacnencTBEHHOCTh M M3MEHUMBOCTH — CBOMCTBA OpPraHU3MOB.
Merons! reHeTHKHM. OCHOBHBIE I€HETUYECKUE NMOHATUS UM CUMBOJIMKA. XPOMOCOMHAs TEOpUs
HacaeACTBEHHOCTH. COBPEMEHHBIE ITPEACTABIICHNS O IEHE U TEHOME.

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH, HMX LMUTOJOTHMYECKHE OCHOBBL. 3aKOHOMEPHOCTH
HAacCJEeJ0BaHMs, yCTaHOBJIEHHble [. MeHaeneM, WX LHUTOJIOTMYECKHE OCHOBBI (MOHO- U
IUrnOpuiHOE CKpeliuBaHue). 3akoHbl T. MopraHa: CLEIUIEHHOE HaclleOBaHHE IPU3HAKOB,
HapylleHue cuersieHus reHoB. I'eHernka mnona. HacienoBaHue NpU3HAKOB, CLEIUICHHBIX C
nonoM. B3ammopnencrBue reHoB. I'€HOTMI Kak LENOCTHAs cHUcTema. ['eHeThka venoBeka.
Metoabl M3ydeHHs T€HETHKM 4eloBeKka. PemieHune reHetndeckux 3agad. CocTaBiieHHME CXEM
CKpEIUBaHU.

3aKOHOMEPHOCTH U3MEHYHMBOCTH. HenacnencreenHnas (MoguduKamoHHast)
u3MeHunBocTh. Hopma  peakumu. HacimencTtBeHHas  M3MEHYMBOCTB:  MYTallMOHHAS,
KOMOMHaTUBHAs. Buapl MyTtanuii W HMX NOpUYUHBL. 3HAYEHHE HW3MEHYMBOCTA B JKU3HH
OpPraHU3MOB U B 3BOJIIOLIHAH.

3HaueHue TeHEeTUKHU JUIsl MeauluHbl. HacneacTBeHHble 0OJIE3HU YeoBeKa, X MPUYMHBI,
npopunakTuka. BpenHoe BiMSHME MyTareéHOB, aJKOIroJis, HApKOTUKOB, HUKOTHHA Ha
IFEHETUYECKUI ammapar KJIETKU. 3alluTa Cpeabl OT 3arpsA3HEHUs MyTareHamu. BblsBiieHHe
VMCTOYHHKOB MYTAareHOB B OKpY»Karolel cpesie (KOCBEHHO) U OLEHKA BO3MOXKHBIX MOCIEICTBUN
UX BIIMSIHUS HA COOCTBEHHBIN OPTaHU3M.

Cenexkmus, ee 3ajaud M NpakThudeckoe 3HaueHue. Bkinag H.M. BaBumoBa B pa3Butue
CEJIEKIIMM: YYEHHUE O LIEHTPAaX MHOro00pa3us U MPOUCXOKIEHUSI KyJIbTYPHBIX PaCTEHUH; 3aKOH
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TFOMOJIOTUYECKUX pSAJOB B HACIEACTBEHHONM H3MEHYMBOCTH. METOABl CEJIEKIMU U HX
IF€HETUYECKUE OCHOBBI. MeTo/Abl BBIBEJAEHUS HOBBIX COPTOB PACTEHUM, MOPOJ >KHUBOTHBIX,
ITAMMOB MHKPOOPTraHU3MOB. 3HAYEHUE TE€HETUKH I CEJEeKLHMH. BHOJIOrMyecKkue OCHOBBI
BBIPAILMBAHNS KYJIBTYPHBIX PACTCHUM U TOMAIIHUX )KUBOTHBIX.

buorexnosorus, ee HanpasieHus. KineTounas v reHHas MH)KEHepus, KIIOHUpoBaHue. Poiib
KJIETOYHOW TEOPUHU B CTAHOBJICHUH U PA3BUTUU OMOTEXHOJIOTHH. 3HAUEHNE OMOTEXHOIOTHH JJIsI
pa3BUTHS CENEKLUHU, CEJIbCKOTO XO34KiCTBAa, MHUKPOOHMOJIOIMUECKONH MPOMBIIIIICHHOCTH,
COXpaHEHUs TeHO(OHIAa TIUIAaHEThl. OTHYECKHUE aCHEKThl HEKOTOPBIX MCCIEAOBAaHUN B
OMOTEXHOJIOIMH (KJIOHUPOBAHHE YEJIOBEKA, HAIIPABJICHHbIE N3MEHEHUS TEHOMA)

Cucrema 1 MHOTo0o0Opa3ue OPraHudeCcKoOro Mupa

Mmuoroo6pasue opranu3moB. 3HaueHue padot K. Jluanes u XK.-b. Jlamapka. OcHOBHBIC
CUCTEMATUYECKHUE (TAKCOHOMUYECKHE) KATErOpUH: BHUM, POJA, CEMEUCTBO, OTpsiA (IOPSAOK),
KJ1acc, TN (OT/AEN), HApCTBO; UX CONOUYMHEHHOCTb.

[MapcTBO OakTepuii, CTPOEHUE, XUZHEAEITEIBHOCTb, PAa3MHOXKEHHUE, POJb B IPHUPOJE.
baktepun — BO3OyauTenu 3abojeBaHUIl pacTEHHM, >XUBOTHBIX, uenoBeka. [Ipodunakrrka
3a00JIeBaHUH, BBI3bIBAEMBIX OaKTEPHUSIMH.

[HapcTBO rpubOB, CTpOCHUE, KUZHEAEATEIBHOCTh, pa3MHOKeHue. Vcnonb30Banue rpuboB
IUI1 TIOJyY€HUsl MPOAYKTOB NHUTAaHUSA U JieKapcTB. PacriozHaBaHue CheJOOHBIX M SJOBUTHIX
rpu6oB. JInmaiHuky, UX pa3HOoOOpa3ue, OCOOEHHOCTH CTPOEHUS U JKU3HEIEATENbHOCTH. Ponb
B IIPUPO/I€ TPUOOB U JIUIIAWHUKOB.

[HapctBo pactenuii. CtpoeHue (TKaHH, KJIETKH, OpraHbl), XKU3HEICITEIbHOCTh U
pPa3MHOXXEHHE pACTUTENIbHOTO OpraHu3Ma (Ha MpUMEpe IOKPHITOCEMEHHBIX pAacCTEHHH).
PacnioznaBaHue (Ha pUCyHKax) OpraHoB pacTEHHIA.

MHuoroo6pa3ue pacrteHud. OCHOBHbIE OTAENbl pacTeHUil. Kiacchl MOKPBITOCEMEHHBIX,
pOJIb PACTEHUI B IPUPOJAE U KU3HU YETIOBEKA.

[{apcTBO XMBOTHBIX. OJHOKJIETOYHBIE U MHOTOKJIETOYHBIE KUBOTHBIE. XapaKTEPUCTUKA
OCHOBHBIX THUIIOB O€CII03BOHOYHBIX, KJIACCOB YJEHUCTOHOIUX. OCOOEHHOCTH CTpPOECHMUS,
KU3HEIEATEIIbHOCTH, Pa3MHOKEHHUS, POJIb B IPUPOJIE U )KU3HU YEJIOBEKA.

XOpAOBbIE KMBOTHBIE. XapaKTEpPUCTUKAa OCHOBHBIX KilaccoB. Posib B mpupone u Ku3HH
yesioBeka. Pacnio3HaBaHue (Ha pUCYHKax) OpraHOB U CUCTEM OpPIaHOB Y )KUBOTHBIX.

Opranusm 4yejioBeKa U ero 310poBbe

Tkann. CTpoeHHE M JKM3HEACATEIBHOCTh OPraHOB M CHUCTEM OPraHOB: IHIIECBapCHMUS,
IbIXaHUsl, BblAEeHUs. Pacio3HaBaHue (Ha puCyHKax) TKaHEH, OpraHoB, CUCTEM OPIaHOB.

CrpoeHue M KU3HEAEATEIbHOCTh OPraHOB M CHCTEM OPraHOB: OINOPHO-IIBUIaTEIbHOM,
MOKPOBHOM, KpoBooOpaiieHus, aumdooOpaiieHus. PasMHOXKEHHE U pa3BUTHE YEJIOBEKa.
Pacno3znaBaHue (Ha pUCyHKax) OpraHOB M CUCTEM OPraHOB.

BuyTpenHsss cpena opraHusma denoBeka. I'pynmbel  kpoBu. llepenmBanume KpoBw.
Nmmynuter. OOMEH BELIECTB U NPEBPAILIEHUE SHEPTUU B OpraHU3Me 4ejoBeKa. BuTaMuHsblI.

HepBHas wu »dHOOKpuMHHAs cucteMbl. HelporymopanpHas peryisinqus IpOLECCOB
KU3HENIEATEIIbHOCTH OpraHu3Ma KaKk OCHOBA €ro LIEJIOCTHOCTH, CBSI3U CO CPEIOM.

Ananuszatopsl. Opraubl 4yBCTB, UX posib B opranusme. CtpoeHue u QyHkuuu. Beicias
HepBHas AesarenbHocTb. CoH, ero 3HadeHue. Co3HaHME, NaMATh, SMOLUHU, PEYb, MBIIUICHHE.
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Oco0eHHOCTH ICUXUKH YEeIOBEKa.

Jlnarass w oOmecTBeHHass TUTHEHA, 370pOBbI 00pa3 sku3Hu. [Ipodunaktrka
MH(QEKIMOHHBIX 3a00JieBaHUN  (BUPYCHBIX, OaKTEpHUaIbHBIX, TPUOKOBBIX, BBI3BIBAEMBIX
KUBOTHbIMH). [lpenynpexxaeHue TpaBMaTH3Ma, HPUEMbl OKa3aHWS IEPBOM  I[TOMOIIY.
[lcuxuueckoe u (usmueckoe 370poBbe uenoBeka. DakTopbl 370pOBbsl  (AyTOTPEHUHT,
3aKaJlMBaHWe, JABUTaTelbHAas AaKTUBHOCTb). @akTopel pucka (CTpecchl, THUIOJUHAMMUS,
nepeyToMieHue, epeoxiaxaeHue). Bpeanbie u mone3Hpie NpUBBIYKU. 3aBUCUMOCTD 370POBbS
4eJIoBEKa OT COCTOSIHUA OKpyXkatomiei cpenpl. CoOnoaeHre CaHUTapHO-TUTHEHUYECKUX HOPM
U TpaBUJ 3I0pOBOTO 00pasza Xu3HU. PenpoaykTBHOE 310poBbe uenoBeka. IlocimeactBus
BJIMSIHUSI HAPKOTHYECKUX BELIECTB HAa Pa3BUTHUE 3apobllla YeIOBeKa.

IBOJTIOIHUSA KUBOW MPUPOABI

Bun, ero xpurepuu. [lomymsiiust — cTpykTypHas €IMHUIA BUIA U DJIEMEHTapHas eIUHULA
sBoitolIMU. MukposBomonust. O6pa3oBaHne HOBbIX BUA0B. CriocoObl BUI000PAa30BaHHUS.

Pa3zBuTre 5SBONIOLIMOHHBIX WAEH. 3HAYCHUE OHBOJIONMOHHOW Teopun Y. [lapBuHa.
B3aumocBs3p OBMKYIIMX CHJ 3BOJOUUU. DOPMBI €CTECTBEHHOTO OTOOpa, BUABI OOPHOBI 3a
cyuiectBoBanre. CHUHTETHYECKas TEOpUs HBOJIOLUU. DJIEMEHTapHbIe (AKTOPbI SBOJIOIHH.
UccnenoBanust C.C. YerBepukoBa. Ponp »BOMOLMOHHONW Teopud B  (HOpMHUPOBAHUU
COBPEMEHHON €CTECTBEHHOHAYYHO!N KapTUHBI MUpA.

Jloka3zaTenbcTBa HBOJIIOLIUU KUBOU IPUPOJIBI. PesynbTarsl ABOJIIOLINHU:
MPUCTIOCOOJICHHOCTh OPTAaHU3MOB K cpejie 00UTaHusl, MHOT00Opa3ue BUJIOB.

MakposBomonusi.  Hanpasnenns u  nytu  somounn  (A.H. Cesepuos, ..
HImansrayses). buonormueckuii mnporpecc u perpecc, apomopdo3, HIMOATANTALMS,
nerenepauys. [IpuunHbl OMOIOrHMYECKOro mporpecca U perpecca. ['Mmore3sl BO3SHUKHOBEHMS
K13HU Ha 3emiie. OCHOBHBIE apoMOP(O3bl B IBOJIIOIMM PACTEHUN U )KMBOTHBIX. Y CJIOKHEHHE
’KUBBIX OPTaHU3MOB B ITPOLIECCE IBOJIOLUH.

[Ipoucxoxaenue yenoBeka. YemoBek Kak BHJI, €r0 MECTO B CUCTEME OPraHUYECKOTO MUPA.
['unoTe3pl MPOUCXOXKAEHUsI 4YesloBeKa. JIBIKyIIME CHJIBI M OTalbl 3BOJIOLUU YEJIOBEKA.
YenoBeueckue pacbl, HUX TEHETHMYECKOE POJCTBO. buocoumanbHas mpupoaa 4YeloBeEKa.
CouunanibHasi ¥ IPUPOJIHAS CPE/IA, a/lalTalliu K HEHM YelloBeKa.

JKOCHCTEMBI U NPHUCYIIHE UM 3aKOHOMEPHOCTH

Cpenpl o6UTaHHUS OPraHU3MOB. DKOJOTHYECKHe (HaKTOphl: abuoTHuecKue, OMOTHYECKUE,
UX 3HaueHue. AHTPOIIOTEHHBIN (PaKkTOp.

Okocucrema (OMOTeoLeH03), €€ KOMIIOHEHTBI: TPOYLIEHTbI, KOHCYMEHTBI, pEAYLEHTBI, UX
ponbs. BujoBast 1 mpocTpaHCTBEHHAs! CTPYKTypa 3KocucTeMbl. Tpoduueckue ypoBHu. Llenu u
CeTH MUTaHUs, UX 3BeHbs. [IpaBuina sxonmoruueckoir nmupamuel. CoCTaBI€HHE CXEM Iepeaadn
BEIIECTB U SHEPTUM (LIEeTIEH U ceTel MUTaHUs).

PaznooOpasue »skocuctem (OuoreonieHo3oB). (CaMoOpa3BUTHE M CMEHA HKOCHCTEM.
VYCTOWYMBOCTh M JUHAMHMKA JKOCUCTEM. burosornueckoe pazHooOpasue, camOoperyisuus |
KPYTOBOPOT BEILIECTB — OCHOBA YCTOMYMBOIO PAa3BUTHUS dKOCUCTEM. [[pMUMHBI yCTOMYMBOCTH U
CMEHBI 3KocucTeM. M3MeHeHHs B SKOCHUCTeMax IOJ BIMSHHEM JAESITEIbHOCTH 4YeIOBEeKa.
ATpO3KOCHCTEMBI, OCHOBHBIE OTJIMYUS OT IPUPOIHBIX IKOCUCTEM.

buocdepa — rmobanpHas skocucteMa. Yuenne B.M. Bepuaackoro o 6uocdepe. Kupoe
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BeIIECTBO, ero pyHkuuu. OCOOEHHOCTH pacmpesenenus ouomaccel Ha 3emuie. buonornueckuii
KpYTrOBOPOT BEILIECTB U NpPEBpaIleHne SHEpruu B 6uocdepe, poiib B HEM OPraHU3MOB Pa3HbBIX
apCTB. DBOJIOIUS OUOChephI.

['mobGanpHBIe W3MeHEHHs B OMocdepe, BEI3BaHHBIE JEATEIIEHOCTHIO YeIoBeKa (HapyIIeHne
030HOBOTO 3KpaHa, KUCIOTHBIC AOXIH, MApHUKOBBIK 3P dekT u np.). [IpobreMsr ycToidnBOro
passutus onocheprr. CoxpaneHne MHOTO0Opa3us BUOB KaK OCHOBA yCTOMYHUBOCTH OHOC(]EpHI.
[IpaBuia noBeaeHNs B MPUPOIHON CpeAE.

TPEBYEMbBIE YMEHUSA 1 HABBIKH

[TocTynaromuii 10IXKEH MOATBEPAUTH 3HAHUS U MPOJEMOHCTPUPOBATH:

— BJIaJieHUue OMOJIOTMYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

— 3HAHHWE OCHOBHBIX METOJIOB M3YyUCHHS KHUBOU MPUPObI, HAOOJIee BaXKHBIX MPU3HAKOB
OMOJIOTHYECKNX OOBEKTOB, OCOOCHHOCTEM OpraHu3Ma uYesioBeKa, TMTMEHMYECKUX HOPM U
MPaBUJI 3J0POBOI0 00pa3a KU3HU, IKOJIOTUUECKUX OCHOB OXPaHbI OKPY>KAIOIIEH CpEebl;

— 3HAHWE CYIIHOCTH OWOJOTUYECKHX TMPOIECCOB, SBJICHUM, OOIMIECOMOTOTHIECKUX
3aKOHOMEPHOCTEN;

— MOHMMAaHHUE OCHOBHBIX IMOJIOKEHUN OMOJOTUUECKUX TEOPUH, 3aKOHOB, IIPaBUII, TUIIOTE3,
3aKOHOMEPHOCTEH, CYIIIHOCTH OMOJIOTHYECKUX MTPOIIECCOB U SIBJICHU;

— YMEHHE PacTlo3HaBaTh OMOJOTHYECKUE OOBEKTHI MO UX OMHCAHUIO M PUCYHKAM, periaTh
mpocTeime OWONOTHIECKUE 3a/1a9d, UCTIOIh30BaTh OMOJIOTHYECKUE 3HAHUS B MPAKTUYECKOU
IeSITCIbHOCTH,

— YMEHHUS ONpeAessiTh, CPaBHUBATh, KIACCU(PHUIIUPOBATh, OOBACHATH OHOJIOTHYECKHE
0OBEKTHI ¥ TIPOIIECCHI;

— YMEHUSl yCTaHaBJIMBaTh B3aMMOCBS3U OPraHU3MOB, IMPOLIECCOB, SIBJICHUM; BBISBIATH
o0Ire ¥ OTINYUTEbHBIC TPU3HAKH; COCTABIISTH CXEMBI TTUIIEBBIX IETEH; TPUMEHSATh 3HAHUS B
W3MEHEHHOW CUTYaIIUH.
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