Ne Trema

Cnucok TeM, B KOTOPbIX J0JI2KeH OPUEHTHPOBATLCH
yUYaIIMHCS CAAIMHA IK3aMeH 0 OMO0JIOTHH U MOCTYNAK U
B 10 ki1acc KI'TAQY IlIko/1a KOCMOHABTHKH

(3HAHMS MOCTYNAIOLIEro J10JKHBI COOTBETCTBOBATH NMPEANPO(YUIbLHOMY YPOBHIO)

Buosaorus kak Hayka. MeToJbl HAy4YHOro NO3HAHUSA

1 Buonorus kak Hayka, €e JOCTHKEHHSI, METObI IIO3HAHUS )KUBOH TPpHUpoAbL. Posib GHosoruu B GopMHUPOBaHHH COBPEMEHHOM
€CTECTBCHHOHAYYHOI1 KAPTHHBI MUPA.
2 YpoBHeBast opranu3anus 1 3Bomonus. OCHOBHBIC YPOBHH OPTraHH3aIlUU KUBOH NPUPOABI:  KJIETOYHBIH, OpPraHU3MEHHBIH,

HOHyHHHHOHHO-BHI[OBOfI, 6HOFeOHeHOTH‘IeCKHﬁ, 6HOC¢)epHBIfI. Buonornyeckne cHCTEMBI. O6I].II/I€ IIpU3HaKN OHOJIOTHYECKUX CUCTEM:
KJIETOYHOE CTPOCHUE, 0COOEHHOCTH XUMUYECKOTO cocrasa, oOmMeH BELIECTB U NPEBPALICHUS DHEPIUU, TOMEOCTA3, pa3aApaKuMOCTh,
JABWXXCEHHUE, POCT U Pa3BUTUE, BOCIIPOU3BEACHUE, DBOJIFOLIUA.

Kierka kak ouosiorudeckasi cucremMa
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CoBpeMeHHas! KJIeTOYHAsl TEOpHs, €€ OCHOBHBIC IIOJIOKEHHS, POJIb B (JOPMUPOBAHUYN COBPEMEHHOH €CTECTBEHHOHAYYHOIH KapTHHBI MHpA.
PasBurue 3nanuit o xierke. Kneroynoe crpoeHre opraHu3MoB — OCHOBA €AMHCTBA OPraHMYECKOI'0 MHUpA, JOKA3aTeNIbCTBO POJCTBA KUBOH
MIPUPOJIBL.

MHuoroo6pazue  kierok. Ilpoxapumorsl u  dykapuoThl.  CpaBHHUTEIbHAs XapaKTEPUCTHKA KJIETOK PACTEHHUH, dKHUBOTHBIX,
Oaxtepuii, rpHoOOB.

XUMHUYECKUH COCTaB KJIETKH. Makpo- 1 MUKpPO3JeMEHThl. B3auMoCBs3b CTpOeHUS U (QYHKIMH HEOPTaHUYECKUX U OPraHUYECKHX BEIECTB
(6enKOB, HyKJIEMHOBBIX KHCIIOT, YIIIeBOAOB, THIHIO0B, AT®), BXOIAIHX B cOCTaB KICTKH. POJIb XMMUYECKUX BEIECTB B KIETKE  OpraHu3Me
4eI0BeKa.

CTpOeHI/Ie KJIeTKU. B3anmMocBsI3b CTPOCHUS U Cl)yHKI_[I/Iﬁ qacTel u OpPraHOUuJIO0B KJIETKH— OCHOBA €€ IEJIOCTHOCTH.

OOMEeH BELIECTB U MPEBPALICHUS SHEPIUM — CBOMCTBA YKUBBIX OPraHM3MOB. DHEPreTUYECKUH U IJIACTUYECKUH OOMEH, MX B3aUMOCBS3b.
Craauu sHepreTudeckoro oomena. bpoxenue u apixanune. PorocuHTe3, ero 3HadeHue, kKocMuueckas poib. dasepl porocunTesa. CBETOBBIC U
TEMHOBBIE PeaKIMH (POTOCUHTE3A, UX B3aUMOCBs3b. XeMOCHHTE3. PosIb XeMOCHUHTE3UpYOIIKMX OaKTepuil Ha 3emiie.

T'enernyeckas HHPOpMALKs B KIIETKe. | €HbI, TCHETUYECKHIA KO/ U ero cBoiicTBa. MaTpUYHbIN XapakTep peakiuii 0nocuuTe3a. buocunres
0eJiKa U HYKJIEMHOBBIX KHCJIOT.

Kiilerka — reHeTHueckas eIMHUIIA KHUBOr0. XPOMOCOMBI, UX cTpoeHue (popma u pasmepbl) U PyHKIHHA. YUCIO XPOMOCOM U UX BHIIOBOE
mocTostHCTBO. COMAaTHYECKUE U MOJIOBbIE KIETKH. JKU3HEHHBIH LIMKII KJIETKU: HHTepdasza 1 MuT03. MUTO3 — I€JICHHE COMAaTUYECKUX KIIETOK.
Meiio3. ®a3sl MUTO3a U Melo3a. Pa3BUTHE IOJIOBBIX KJIETOK y pacTeHHH W JKUBOTHBIX. JleleHHe KISTKH — OCHOBa POCTa, Pa3BUTHSI U
pa3MHOXKEeHHs opranu3MoB. Poib Melio3a u MuTo3a.

Opran

HM3M KaK OHOJIOTMYECKasi cucTemMa

Pa3znoobpasue opraHu3MOB: OJHOKIETOYHBIE H MHOTOKJICTOYHBIE; aBTOTPOMBI, FeTepOTPOdEI, a3p00bI, aHAIPOOLI.
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BocnpousBenenue opranusMoB, ero 3HaueHre. CriocoObl pa3MHOXKEHHS, CXOJCTBO U OTJIMYHE ITOJIOBOTO U OECIOIOT0 Pa3sMHOKEHHS.
OIu1040TBOPEHHUE Y IIBETKOBBIX PACTEHHH 1 NTO3BOHOYHBIX KHBOTHBIX. BHEIIHEe 1 BHYTPEHHEE OIUIOOTBOPEHHUE.
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OHTOTEHe3 W  TpUCyImHe €My  3aKOHOMEpPHOCTH. OMOpHOHAIbHOE W IOCTAMOPHOHAIIBHOE Pa3BUTHE OPTraHW3MOB. [IpHamHEI
HApyIIEHUS PAa3BUTHUSI OPTaHU3MOB.
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FeHeTuKa, ee 3aaun. HacinencTBeHHOCTh M N3MEHYHMBOCTD — CBOMCTBA OpraHu3MoB. MeTtonasl reHeTHKN. OCHOBHBIC TCHETHYSCKUE ITOHSITHS
1 CHMBOJIMKA. XpOMOCOMHa}I TE€OpHA HACIICACTBCHHOCTH. COBpCMCHHbIC MPEACTABJICHUA O TCHE U TCHOME.
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3aKOHOMEPHOCTH HACJIEICTBEHHOCTH, UX IIUTOJIOTMYECKHE OCHOBBI. 3aKOHOMEPHOCTH HACJIE0BaHuUs, yCTaHOBIIeHHbIE I .Mennenem, ux
IUTOJIOTUUECKHE OCHOBBI (MOHO- M JTUTHOpHUIHOE cKpemuBanue). 3akonsl T.MopraHa: cueIieHHOe HaclleJoBaHHe IPU3HAKOB, HapylIeHHe
clueruieHus reHoB. ['eHeTrka nosa. HacnenoBanue Npu3HaKoB, CUEIUIEHHBIX C 1T0JIoM. B3aumogeiicTBue reHoB. I'eHOTHIT Kak 1IeJI0CTHAs
cuctema. ['eHeTrka denoBeka. MeTo bl H3y4eHHUs TeHETUKH YenoBeka. Penrenue renernueckux 3agad. CocTaBIeHUE CXEM CKPEIIMBaHHs.
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3aKOHOMepHOCTI/I U3MCHYHUBOCTH. HeHaCJ’IeI{CTBeHHaﬂ (Mozm(i)mcaunom{aa) U3MCHYUBOCTE. HopMa peaKknuu. HaCHeHCTBeHHaH
HU3MCHYNBOCTL: MyTallMOHHAs, KOMOWHATHBHAs. BI/IHBI MyTaI_U/Iﬁ 1 UX NpUYIHUHBIL. 3HaYCHNE N3MEHYNBOCTH B JKH3HHU OpraHu3MoB U B
SBOJIIOIIUU.

16

3HadYeHUEe TeHETUKH JIJISI MEIUITMHEBL. HaclieicTBeHHbIC 6oJie3HU YCJIOBCKA, UX IPUYHHBL, npoc[mnak"mr(a. Bpe}lHoe BJIWSAHUE MyTarc¢HoB,
AJIIKOT'0JIsA, HADKOTUKOB, HUKOTHHA Ha TeHETUYECKUN arrmapar KJICTKH. 3a1111/1Ta CpeAbl OT 3arpsA3HECHUA MyTarCHaMu. BrisiBneHne HCTOYHUKOB
MYTarcHoB B or(py)lca}omeﬁ cpene (KOCBGHHO) M OIICHKA BO3MOXHBIX TTOCJICACTBUI UX BIMSHUS Ha COOCTBEHHBIT OpraHusM.
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Ceneknus, e€ 3a1a4u U MpakTHuecKoe 3HaueHue. Bxman H.J. BaBunoBa B pa3BuTHE CENEKIMU: YUYEHHUE O LIEHTpaxX MHOroo0pasus u
MIPOUCXOXKJIEHUS KYJIBTYPHBIX PACTEHHI; 3aKOH TOMOJIOTHYECKUX PsIJI0B B HACIIEICTBEHHON M3MEHUMBOCTU. METO/bI CENEKIIUU U UX
TeHEeTUYECKHE OCHOBEI. MeTo bl BBIBEJICHHUS HOBBIX COPTOB PACTEHHH, TOPO]] )KUBOTHBIX, IITAMMOB MUKPOOPTraHU3MOB. 3HaUeHHE T€HETHKH
JUIS ceneKIuu. brosoruueckrue OCHOBBI BbIpAIIMBaHMs KYJIbTYPHBIX PACTEHUH M TOMAITHUX )KHBOTHBIX.
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Buotexnomnorus, ee HanpasineHus. KiieTounas u reHHast HEDKEHepUs, KIOHUPOBaHUE. POIIb KIICTOYHOM TEOPUH B CTAHOBICHHU U PA3BUTHHU
OHOTEXHOJIOTHH. 3HaUYeHHEe ONOTEXHOJIOTHH JIUIsl Pa3BUTHS CEJIEKIINH, CEIBCKOr0 X03sHCTBa, MUKPOOHOJIOTHYECKOI TPOMBIIIIICHHOCTH,
COXpaHeHUs reHO(OH 1A INIAaHEeThl. DTHIECKHE aCHEKTHI Pa3BUTHS HEKOTOPBIX HCCIEIOBAHUH B OHOTEXHOIOTUH (KIIOHHPOBaHHE YEJIOBEKa,
HaIrpaBJICHHbIE U3MEHEHYsI TCHOMA).

Cucrema n MHorooﬁpa:me OpraHu4ecKoro Mupa

19 MHuoroo6pasue oprann3moB. 3HaueHue padot K. Jlunnes u XK-b. Jlamapka. OCHOBHBIE CUCTEMaTHYECKHE (TAKCOHOMUYECKHE) KaTETOPUU:
BUJ, POJI, CEMEHCTBO, OTPsA (OPSIOK), Kiace, THH (OTIeN), IAPCTBO; X COMOJYNHEHHOCTh. BHpYCHl — HekiieTouHbIe (POPMBI )KHU3HU.
Mepb! Ipo(MIIAKTHKH PACIIPOCTPAHCHUsI BUPYCHBIX 3a00JICBAHHUIMA.

20 | LapcTBo OakTepuii, CTpOCHUE, )KU3HEACATEIBHOCTD, pAa3MHO)KEHHE, POJIb B IIPHPOJE.

Bakrepun — Bo30ynuTenu 3a00aeBaHid paCTEHUH, )KUBOTHBIX, YeloBeka. [Ipoduiakruka 3a0051€BaHU, BBI3BIBAEMBIX OaKTEPHSIMH.
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I_IapCTBO I‘pI/I6OB, CTPOCHHUE, KU3HEACATCIBHOCTD, PA3MHOXKCHHUC. Hcnons3oBanue FpI/I6OB JJIs1 TIOJIYYCHUS IPOAYKTOB ITUTAHUSA U JICKAPCTB.
Pacno3naBanue C'I:eZ[O6HI>IX U AJOBUTBIX FpI/I6OB. HHmaﬁHHKH, ux pa3H006pa3He, 0COOEHHOCTH CTpOCHUA U
JKU3HEIeSTeIbHOCTU. PoJb B IIpupoac FpI/IGOB ¥ JINIIAHHUKOB.

22 IapcrBo pacrenuit. CrpoeHue (TKaHH, KJIETKH, OpPraHbl), )KU3HEESITEIbHOCTh U Pa3MHOXEHHE PACTUTEIBHOIO OpraHu3Ma (Ha npumepe
ITOKPBITOCEMEHHBIX pacTeHuit). PacriosHaBaHue (Ha pUCYHKaxX) OPraHOB PacTEHUH.

23 | MHoroo6pasue pacrennii. OCHOBHbIE OT/1elIbl pacTeHuH. KitacChl MOKPBITOCEMEHHBIX, POJIb PACTEHHH B IPHPOAE M )KU3HH YCIIOBEKA.

24 | HapcTBo MBOTHBIX. OJHOKJICTOUHbIC 1 MHOT'OKJIETOYHbIEC )KUBOTHbIE. XapaKTEPUCTHKA OCHOBHBIX THIIOB OECIIO3BOHOYHBIX, KJIACCOB
YIICHUCTOHOTUX. OCOOCHHOCTH CTPOCHHS, KU3HEIESTEIIbHOCTH, PA3MHOXKCHHSL, POJIb B IPUPOIE U JKH3HU YEIIOBEKa.

25 | XopxroBble )KHBOTHBIE. XapaKTEPUCTHKA OCHOBHBIX KJIacCcOB. Poib B IPHPO/E 1 )KU3HM YelIOBeKa. Pacro3HaBaHue (Ha pUCYHKaX) OPraHOB U

CHCTEM OPIraHOB Yy KUBOTHBIX.

Opl‘aHl/BM YeJI0BEeKa M ero 310poBbe

26 | Txauu. CTpoeHHUE U KU3HEACATEIHHOCT OPraHOB M CHCTEM OPIaHOB: MUILEBAPCHHUS, IbIXaHUs, BbIIeIeHHs. Pacro3HaBanue (Ha pUCYHKAx)
TKaHEH, OpraHoB, CUCTEM OPraHOB.

27 CrpoeHHe 1 KH3HEACATEIIbHOCTh OPI'aHOB U CUCTEM OPraHOB: OMOPHO- IBUTATEIbHOIl, HIOKPOBHOMN, KPOBOOOpAIEHHS, TUM(POOTTOKA.
PazMHOXeHUe 1 pa3BUTHE YeoBeKa. Pacio3HaBaHue (Ha PHCYHKAX) OPTaHOB M CHCTEM OpPTaHOB.

28 | BuyTpenHss cpela opranusMa denoseka. I pynmer kposu. [lepenuBanue kposu. FiMmmyHuteT. OOMEH BElIeCTB H MpEBpalleHUue YHEPTUH B
opraHu3Me 4enoBeka. BUTaMHHEL

29 | HepBHas u sHHOKpHHHAs cucTeMbl. HeliporyMopalibHasi peryJisius IpoLeccoB KH3HEASSTEIbHOCTH OPraHn3Ma Kak OCHOBa €ro
LIEJIOCTHOCTH, CBSI3H CO CPENIOM.

30 | Araynm3zaTopsl. Oprassl 9yBCTB, UX poJib B opranusme. CtpoeHne u GyHKIuM. Beiciias HepBHas aesrensHOCTh. COH, €ro 3HaueHHe.
Co3HaHue, aMATh, SMOLUH, peub, MbllIeHHEe. OCOOCHHOCTH IICUXHUKH YEJIOBEKA.

31 | JInunast u oOmiecTBEHHAsI THTHEHA, 3J0POBBIN 00pa3 ku3HH. [IpodrnakTuka HHPEKINOHHEIX 3a00JIeBaHNi (BUPYCHBIX, OaKTepHalIbHEIX,

I‘pI/IGKOBLIX, BBI3BIBACMBIX )KI/IBOTHI)IMI/I). Hpe;{ynpe)K):[eHHe TpaBMaTHU3Ma, IIPUEMBI OKa3aHUs HepBOﬁ nomonty. [Tecuxudeckoe u (bH?,PI‘IeCKOC
3J0POBBLE UECIIOBEKA. cDaKTOpI)I 300pPOBbA (ayTOTpeHI/IHT, 3aKaJIUBaHUEC, NBUTaTCIIbHAsA aKTI/IBHOCTL). cDaKTOpI)I pucka (c‘rpeccm,
TUIIOAWHAMMA, IEPECYTOMIICHHUE, nepeoxnamaeﬁne). BpCﬂHbIC U MOJIE3HBIC IPUBBIYKH. 3aBHCUMOCTh 310POBbs YE€JIOBEKA OT COCTOAHUA
Opr)Ka}OI]_Ieﬁ Cpe€Aasbl. CO6HIOI[BHI/IB CaHUTAPHO-TUT'MEHUYCCKNUX HOPM U ITPpaBUII 3JO0POBOTO 06pa3a JKU3HU. PerOHyKTHBHOe 310pPOBEE
yesioBeka. [TociiencTByS BIUSHUS AJIKOI'0JIs1, HUKOTUHA, HADKOTHYCCKUX BCIICCTB HA PAa3BUTHUEC 3apOJbIlIa YCJIO0BCKA.

IBOJIIOLHUSA KMBO NPUPOIBI

32 Bup, ero kpurepuu. Iomynsanuus — cTpyKTypHast €IMHHULIA BUA U DJIEMEHTapHas eIMHMLA 3BOIOMH. MukposBoonus. O0pazoBaHue
HOBBIX BHJI0B. Crioco0s! BH1000pa3oBanms. CoxpaHeHne MHOI000pa3Hs BHIOB KaKk OCHOBA YCTOHYHMBOCTH OHOChepEI.

33 Pa3BuTHe 3BONOLIMOHHBIX UJCH. 3HaU€HUE 3BOTIOLIUMOHHOM Teopuun Y. JJapBuHa. B3auMoCBs3b IBMKYIIMX CHII 3BOJOLUU. DOpMBI
€CTECTBEHHOI'0 0TOOpa, BUABI O0pBOEI 3a cymecTBoBaHHe. CHHTETHYECKas! TEOPHSI HBOJIIOIHHU. DIIeMEeHTapHbIe (PaKTOPHI SBOJIIOLIH.
HccnenoBanus C.C.YerBepukosa. Posib 3BOIIOIMOHHOM Teopur B (GOPMHUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOI KapTUHBI MUpA.

34 | JlokazaTenbCcTBa  OBONIOLMH  JKUBOI HPHPOABL. Pe3yibTaThl 9BOJIFOLMH: IPUCIIOCOOICHHOCTh OPIaHU3MOB K Cpelie OOUTaHHs,
MHOro0o0pasue BUIOB.

35 | Makpoossomronusi. Hanpasiienus n myTu sBommonnu (A.H.Cesepros, V.M. 11Imansraysen). buonorudeckuii mporpecc u perpecc, apoMmophos,
uanoaganTanys, fereHepamus. [IpuauHsl OMOIOrHYEeCKOro mporpecca u perpecca. ['MIoTe3bl BOSHUKHOBEHUS JKU3HM Ha 3emiie. OCHOBHbIC
apoMop(} 03Bl B 9BOJIIOIIH PACTSHUI U )KHUBOTHBIX. Y CJI0)KHEHHE JKUBBIX OPraHU3MOB Ha 3eMJIe B ITPOIECCE IBOJIOIIH.

36 | IlpoucxoskaeHue deaoBeka. YenoBek Kak BUJI, €0 MECTO B CHCTEME OPTaHUYECKOTo MHpa. [ HIOTEe3bI MPOUCXOMKICHNUS YeTOBeKa

COBpPEMEHHOT'O BUAA. HBI/I)KyIHI/IC CHJIBI M DTAIIbI DBOJIOIMHU YelioBeka. UenoBeueckue packl, UX T€CHETUYCCKOE POACTBO. buocoumnansuas
TIIpuUpoga 4€JIOBEKA. ConmasibHas 1 IIpHUpoaHas Cpeaa, agarTalnuu K HEH JeroBeKa.

IKOCHCTEMBI U Nnpucyume M 3aKOHOMEPHOCTH

Cpez{m oOHuTaHUS OpraHu3MoB. DKOJIOTUYECKHEe (baKTOpBIZ a6I/IOTI/I‘{eCKI/IC, OHUOTHYECKHE. AHTpOHOFeHHBIﬁ (baKTOp‘ Wx 3HaueHUe.
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Dkocucrema (6HOreoneHo3), e€ KOMIIOHEHTBI: MPOYLICHTbI, KOHCYMEHTBI, PEAYLIEHTbI, UX POJib. BHIOBas M MpoCcTpaHCTBEHHAS CTPYKTYpa
skocucTeMsl. Tpodudeckue yposru. Llenu u cetn nuTaHus, Ux 3BeHbs. [IpaBnna skonorndeckoil mupamuabl. CocTaBlieHHE CXeM Iepeaadn
BEILIECTB M YHEPruHM (Lleneil nuTaHus).
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Pa3HooOpa3ue sxocucTeM (6noreoneHo3os). CaMopa3BUTHE U CMEHA YKOCHCTEM. Y CTOHYMBOCTG M TMHAMHKa SKocucTeM. bronornueckoe
pa3HooOpasne, CaMOperyJISIIUs H KPYyTOBOPOT BELIECTB — OCHOBA YCTOIUMBOTO pa3BUTHS SKOCUCTEM. [IpHUMHEI yCTOWIMBOCTH M CMEHBI
9KocucTeM. VI3MEHEeHHs B 9KOCUCTEMAX IO/ BIUSIHUEM JICSITEIbHOCTH YeJI0BeKa. ArPO3KOCHCTEMbI, OCHOBHBIC OTIMYHUS OT MPUPOIHBIX
9KOCHCTEM.
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Buocdepa — rmobanpHast sxocucrema. Yuenne B.11.Bepranckoro o 6uocdepe. XKusoe BemecTBo, ero ¢pyHknun. OcoOeHHOCTH
pacripeneneHust OnoMaccsl Ha 3emite. bronorndeckuii KpyroBopoT U IpeBpalleHue SHepriH B Onocdepe, poib B HEM OPraHU3MOB Pa3HbBIX
1apcTB. DBOMIOIHS Ouochepsl.
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I'moGanbHBIe H3MEHEHNUs B OHOC(epe, BEI3BaHHBIC ISSITEIBHOCTHIO YeIOBeKa (HapylIeHHEe 030HOBOIO 3KpaHa, KUCIOTHBIE TOMK/IH,
MapHUKOBEIH 3 ekt u ap.). [Ipodnems! ycToliunBoro pa3sutusi ouocdepst. [IpaBuia moBeaeHus B IPUPOIHOI cpene.




