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NOSICHUTEJIbHAS 3ATTUCKA

[Iporpamma coctaBieHa Ha ocHOBe DenepajbHOr0O  KOMIIOHEHTA
['ocymapcTBeHHOTO CTaHAapTa OCHOBHOTO 0O0IIero oOpa3oBaHUS MO OHMOJIOTHH.
[IporpaMMa BKJIIOYAaeT 00S3aTEIbHYIO YacTh Y4€OHOTO Kypca, HM3JI0KCHHYIO B
«[IpumepHoii mporpamme 10 OHOJOTMH  OCHOBHOTO 00IIero o00pa3oBaHUs
(6a3oBbIi ypoBeHB), paccuntana Ha 70 gacoB (24) B Hememio. [TockoibKy st
JOCTHKEHHMsT 0a30BOr0  YpPOBHS OHMOJIOTHUYECKOTO0 00pa3oBaHUs HEOOXOAMMO
NOOUTBCSI  OMpPEACNICHHON 3aBEpUICHHOCTH 3HAHUM 00 YCIOBUSIX KU3HH,
3aKOHOMEPHOCTH KHBOM MPHUPOABI U O 3aBUCUMOCTSIX B €€ MPOIECCax U SBJICHUSX,
B 9 kiacce BBenEH Kypc «O01as OMoIorus».

CopnepkaHue MpoOrpaMMbl OTPAKAET COCTOSIHUE HAYKH U €€ B3aUMOCBSI3U C
pEelIeHUEM COBPEMEHHBIX Tpo0sieM o0O0IecTBa. YUHMTHIBas, 4YTO MpodiieMa
HKOJIOTHYECKOTO 00pa30BaHUs MpUOOpesia B HAIITK JTHU MEPBOCTENIEHHOE 3HaYCHUE.
Cy1iiecTBeHHOE MECTO 3aHUMAET paszaen «OCHOBBI HKOJIOTUM».C LENbI0 OBIIAICHUSA
BCEMHU YYalIUMHUCS YpOBHEM 00s3aTeNbHOM 00I111e0H0I0THYECKON MOArOTOBKH
BAXXHO OpUEHTHPOBAThCA Ha TpeOOBaHUS K pe3yiabTaraM OOydeHHUs U
PEKOMEHAYEMBI TepeyeHb J1abOpaTOPHBIX M TMPAKTUYECKUX PadOT, OMBITOB U
HaOJII0JICHUM 32 KU3HBIO PACTCHUHN U )KUBOTHBIX.

Henu:

- OByaJieHre y4alyuMUCs 3HAaHUSIMU O JKUBOU MPUPOJIE, OOIITUMU METOIaMHU &€
U3Y4YCHUSs, yUeOHBIMH YMEHUSIMH,

- ®opmupoBaHue Ha 6aze 3HAHUN U YMEHUI HayYHOU KapTUHBI MUpPA KaK
KOMITOHEHTa OOIIEYeIOBEYECKON KYIbTYPHI;

- [TonroToBKa y4armxcsi K MpaKTHYECKOM JACSITeIbHOCTH B 001acTH ¢\X035HCTBa,
MEIULMHBL, 31PABOXPAHECHUS;

- opMHUpOBaHKE 3I0POBOTO 00Pa3a )KU3HU B IEJISAX COXPAHEHUS 37]0POBBSI.

3apgaum:

- OcBOeHHE 3HAHWM 00 OCHOBHBIX OMOJIOTHYECKUX TCOPHUIX, UISAX 1
MPUHIIAIIAX; O METOJIaX OMOJIOTMYECKUX HayK; CTPOCHUH. MHOT000pa3uu u
O0COOEHHOCTSIX OMOCHCTEM; BBIIAIOIIUXCS OTKPHITUNA U COBPEMEHHBIX
HCCIICIOBAHUM B OMOJIOTMYECKOM HayKe;

- OBJIaJICHHE YMEHUEM: XapAKTEPU30BATh COBPEMEHHBIE HAYUHbIE OTKPBITHS;
YCTaHaBJIMBATh CBSI3b MEXKY PA3BUTHEM OMOJIOTUU U COLIMAIBHO — 3TUYECKUMH,
HKOJIOTHYECKUMHU MTPOOJIEMaMH YeJIOBEUECTBA; CAMOCTOSTENHHO MTPOBOIUTh
OMOJIOTMYECKUE UCCTEAOBAHUS U TPAMOTHO O(OPMIIATH MOTYYEHHBIE PE3YJIbTAThI;
M0JIb30BATHCS OMOJIOTUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

- Pa3BuTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPYECKUX
CIIOCOOHOCTEM B IIpoliecce U3yueHus IpoOIeM COBPEMEHHOM OUOIOTUUECKOM
HAyKW; Pa3BUTHEC YMECHUU MPOBEACHUS IKCIIEPUMEHTATBHBIX UCCIICIOBAHUM,
perieHre OMOIOTHYECKUX 3a1a4, MOACIIMPOBAHUE OMOIOTUYECKUX TIPOIIECCOB U
00BEKTOB;



- Bociutanue yoex1€HHOCTH B MO3HAHUM 3aKOHOMEPHOCTEHN KMBOU MPUPO/IBI,
HE00XO0AMMOCTU OEPEKHOTO OTHOLIEHUS K HEl, COOJII0/IEHUE STUYECKUX HOPM IPU
MPOBEICHUH OMOJIOTMYECKUX UCCIICIOBAaHUM.

- Mcnionb30Banre NpHOOPETCHHBIX 3HAHUHM K YMEHHH B MIOBCEAHEBHOM KH3HU
JUTSL OLICHKH TIOCJICACTBUI CBOCH JEATSIBHOCTH 110 OTHOIICHHUIO K OKPY KaIOIICH
cpeze, COOCTBEHHOMY 3/10POBbIO; BEIPA0OTKE HABBIKOB OHOJOTHYECKON KYJIBTYPHI;
000CHOBaHHUS U COOJIIOIEHHUE



TpeGoBanuss K YPOBHIO
MOATOTOBKH 00Yy4YaKIIMXCS

B pesynbrare wusyueHuss OMoOJIOTMM Ha 0a30BOM YPOBHE YYCHHK JOJIKECH
3HATH\ MOHUMATH:

® XUMHUYECKUN COCTAaB KIETKH;, pOJIb OEJIKOB, HYKJICHMHOBBIX KHCIOT, AT,
YIIEBOAOB, JIMIUIOB, BOJABl B JKWU3HM KJIETKH; CTPOCHHE M (PYHKIMU TEHa,
reHeTHYECKUH KoJl, OMoCcuHTE3 Oelika; 0OOMEH BEIIECTB U MPEBPAIEHUS YHEPTUU B
KJIETKe, peub (epMEHTOB B HeM; (DOTOCUHTE3, €r0 pOoJib B MPUPOJIE; OCHOBHBIC
apcTBa JKUBOM MPUPOJIbI; CTPOCHHUE M (PYHKIUU KIETOK aBTOTPOGOB H
reTepoTpooB; BUPYChl — HEKJIETOYHbIE (OPMBI, BO3OYAMTETN OIMACHBIX
3a0oJyieBaHUi; OECIoioe U MOJIOBOE PAa3MHOXKEHUE OPTraHU3MOB; XPOMOCOMBI, UX
pOJIb B XpaHEHUW U NEpeaye HACIEACTBEHHOM HH(POpMalUU; ACIICHUE KIIETKU
(MUTO3, MEi03); OIUIOMOTBOPEHUE W €r0 3HAYCHUE; WHIMBHIYaTbHOE Pa3BUTHE
OpPTaHNU3MOB; OCHOBHYIO TE€HETUYECKYIO TEPMHUHOJIOTHIO, 3aKOHBI
HACJIEICTBEHHOCTH, MOJU(UKANUOHHYI0 M T'€HOTUIIMYECKYIO W3MEHYHUBOCTb,
HOPMY pE€aKLUM; 3HAaYCHUE T€HETHKHU JUI 31paBOOXPAHEHMS; METOJBI CEJICKIINM;
JOCTUKEHHUS] OMOTEXHOJIOTUH; SKOCUCTEMBI M arpo3KOCHUCTEMBI, UX OCHOBHBIC
KOMIIOHEHTBI; TIMIIEBBIE CBSI3M B DKOCUCTEME, €ro 3HA4YCHUE; IPUYHUHBI
YCTOMYMBOCTH U CMEHBI HKOCHCTEM; Ouocdepy Kak II0OaTbHYI0 SKOCHUCTEMY;
yuenne B.W. Bepnanckoro o 6uocdepe; 3HaueHue XxMBOro BeliecTBa (0nomMacchl)
B KpPYrOBOPOTE€ BEIIECTB M IIOTOKE DJHEPrUM; BIUSHHE XO3AWCTBEHHOU
NESTEIIbBHOCTH 4YEJIOBEKa Ha DJKOCHUCTEMBI, Ouocepy, Mepbl HUX COXpaHEHUS;
yueHnue Y. /[apBuHa 0 IBMKYIIMX CUJIaX SBOJIIOLHUM U €€ PE3YIbTAaTaxX; IBOIIOLUIO
OPTraHWYECKOTO MHUpPAa W NPOUCXOXKIEHUE YEIIOBEKA; HAIIPABICHHS DBOJIIOLUH,
npuMepa apoMop(po30B B IBOJIIOLMU PACTUTEIBHOTO U )KUBOTHOTO MHUPA; BUJI, €TI0
KpUTEPHUH, MOMYJSALUIO KaK CTPYKTYPHYIO €IUHUILY BHJIa U €IUHUILY HBOJIIOLUU.
Ymersn:

O CpaBHMBAThb (paclo3HaBaTh, Y3HaBaTh, OMNPEAENATb) CTPOCHHUE KIIETOK
pacTeHUid M JKUBOTHBIX; OPraHU3Mbl — aBTOTPO(GBI U TeTepOTPO(BI; CIOCOOBI
pa3MHOXKEHUSI ~ OpPraHU3MOB;  MOJAU(PUKALMOHHYIO U  TEHOTHIIMYECKYIO
WU3MEHYHUBOCTh OPraHU3MOB; SKOCUCTEMBI U arpOIKOCUCTEMBI;

O 000CHOBBIBAThH (OOBACHATDH, COMIOCTABIISTh, JIENIAaTh BHIBOJIBI) POJIb KPYTOBOPOTA
BEULIECTB, Pa3HOOOpa3usi BUIOB, PEryJIMPOBAHUS YMCICHHOCTH MOMYJSILUA B
COXPAaHEHHUU OSKOCUCTEM; BIUSHUE aHTpONMOreHHoro (¢akTopa Ha BUBI,
DKOCUCTEMBI, Ouochepy; 3HaueHHWE OHOTEXHOJOTHH; BpEIHOE BIHMSHUE Ha
HACJICCTBEHHOCTh YEJOBEKA 3arpsi3HEHUs MPUPOAHOM Cpeabl MYTarcHamu;
yHoTpeOJIeHHe  aJKOrojs, HApKOTUKOB, HUKOTHMHA; pOJb  3alOBEIHHUKOB,
3aKa3HUKOB, HAIMOHAJIbHBIX MApPKOB, OOTAHMYECKHMX M 300JIOTMUECKHX CaJlOB,
OMOTEXHOJIOTUM B COXpPaHEHUU OHOJOTMYECKOT0 pa3sHOOoOpas3usi, paBHOBECHUS B
ouocdepe;

o OBJIAJIEBATh YMEHUSIMHU MOJb30BATHCS MPEIMETHBIM U UMEHHBIM yKa3aTelleM B
HAy4YHOW M MOMYJISIPHOM JUTepaType, B yUeOHHUKE; COCTaBIISITh Pa3BEPHYTHIN IIaH
- TE3UChI, KOHCIIEKTUPOBATh, TOTOBUTH pedepaT; COCTABIIATH CXEMbI U TaOJIUIIBI HA
OCHOBE TEKCTA y4yeOHUKA.



Temarnueckoe I1UIaHUpPOBaHWe Kypca «bumosoruss» 9  kiace

Beenenue. buosorust B cucreme Hayk (4 4)

buonorus kak Hayka. MecTo OuoJIOrMM B CUCTEME HayK. 3HaueHUue OMOJIOTUU
JUIsT  TIOHUMaHHWs HAY4YHOM  KapTHMHBl Mupa. MeTroasl  OHMOJIOTHYECKHX
uccienopanuil. [lonstue «oxku3Hb». COBpEeMEHHbIE HAay4YHbIC MPEACTABICHUS O
CYUIHOCTH >XKU3HU. 3Hau€HUE OHMOJOTMYECKONW HAyKH B JIEATEIHHOCTH YeOBEKa.

Jlemoncmpayuu: NOPTPETHl YUYEHBIX-OMOIOTOB; cxema «CBsi3b OMOJIOTHH C
JIPYTUMU HAyKaMK».

I'maBa 1. OCHOBBI HIMTOJIOTMHA — HAYKH 0 KJeTke (10 u)

[IpenMer, 3a1aun U METOJbI UCCIEAOBAaHUS LIUTOJOTUM Kak Hayku. Mcropus
OTKPBITUS U U3Y4YeHUs] KICTKH. OCHOBHBIC TMOJIOKEHUS KIETOYHOU TEOpHH.
3HayeHUE ITUTOJIOTUYECKUX HUCCIEAOBAHUM ISl pa3BUTUSI OMOJOTUU M JPYTUX
OMOJIOTMYECKUX HayK, MEIUIIVHBI, CEJILCKOTO X03SMCTBA.

Kietka kak cTpykTypHas U (yHKIHMOHAJIbHAS €AUHUIIA KUBOTO. XUMUYECKUI
cocTtaB kjeTkd. OCHOBHbIC KOMIIOHEHTHI KJIeTKU. CTpoeHue MeMOpaH | sijipa, Uux
¢byukiuu. [uronnasma W OCHOBHBIE opraHoujbl. VX (QyHKIUM B KIETKe.

OcoOEHHOCTH CTPOCHHS KIIETOK OakTepwii, TpUOOB, >KMBOTHBIX W PACTEHUH.
Bupycel.

OOmeH BelecTB W MpeBpalieHuss dHeprusi B kieTke. CrocoObl MOIy4eHUs
OpraHMYEeCKUX BEMIeCTB: aBTOTpodbl U rerepoTpodnl. DOTOCHHTE3, €ro
KOCMHYECKast POJIb B ouocdepe.

buocuntes OenkoB. Ilonstne o rene. JIHK — wucrounmk reHeTmyeckoi
uHpopmanuu. ['eHeTnueckuil Koja. MaTpuyHbld NpUHIMI OHMOCHHTE3a OEIKOB.
O6pazoBanne  PHK mnmo  wmarpume  JJHK.  Perynsaumss =~ OuocuHTe3a.

[lonarue o romeocTase, pPEryjsiys MPOLECCOB MPEBPAIICHUS BEIIECTB M
SHEPIrUu B KJIETKE.

Jemoncmpayuu: MukponpenapaThl KJIETOK PacTCHUN U JKMBOTHBIX, MOJCIb
KJIETKH; OMBITHI, WILUTFOCTpUpYIoIue npouecc Gporocuntesa; moaenu PHK u JIHK,
Pa3IMYHBIX MOJICKYJ M BUPYCHBIX YACTHII; CXeMa MyTed mMeTaboyiu3Ma B KIIETKE;
MOJIETb-aNTIIuKaIUs «Cunres Oenkay.

Jlabopamopuvie paoomuwi:

* CTpOo€HHE DJYKAPUOTHUYECKUX KJIETOK y PACTCHHH, >KUBOTHBIX, TPHUOOB H
MPOKAPUOTUYECKHUX KJIETOK y OaKTepHii.



['naBa 2. Pa3MHoOKeHHMe M HHAMBHAYaJIbHOE Pa3BUTHE (OHTOTeHe3)
opranuszmos (5 u)

CaMOBOCHpOHSBe,IIGHI/IG — BC€06HI€€ CBOMCTBO KHNBOTO. cDOpMI:I
Pa3MHOKCHHUA OPIraHHU3MOB. becnionoe PasMHOKCHHC W €TI0 THIIBI. Muro3 kak
OCHOBa 0OECII0JIOro Pa3MHOKCHHUA W POCTAa MHOTI'OKJICTOYHBIX OpPraHU3MOB, €TI0

OMOJIOrUYeCcKOe 3Ha4YCHHC.
ITomoBoe Pa3MHOKCHHC. Meﬁo:a, cro OMOJIOrMYECKOE 3Ha4YCHUC.
buonoruyeckoe 3Ha4YCHHUC OILIOAOTBOPCHUA.

[lonsiTne WHAMBUAYATbHOTO pa3BUTUS (OHTOTEHE3a) Yy pPACTUTEIBHBIX U
KUBOTHBIX OpraHu3MoB. JleneHue, poct, AuddepeHnuanus KIeToK, OpraHOreHes,
pa3MHOXKEHHUE, CTapeHue, CMepTh ocobeill. Biusaue ¢hakTopoB BHENIHEH cpeibl Ha
pa3BUTHE 3apOJbIlIa. YPOBHU MPHUCIOCOOJCHHUS OpraHu3Ma K HU3MEHSIOIMIUMCS
YCIIOBUSIM.

Jlemoncmpayuu: TaOIULIBI, WUTIOCTPUPYIOUIUE BHJIBI OECIOJIOTO U MOJOBOTO
Pa3MHOXXEHHUS, 3MOPHOHAIBHOIO U TOCTAIMOPHOHAIBHOIO PAa3BUTHUS BBICIIUX
pacTeHMid, CXOACTBO 3apOJbIIIEH MO3BOHOYHBIX HBOTHBIX; CXEMbl MHUTO3a U
Meno3a.

I'naBa 3. OcHoBbI reHeTHKH (11 )

['eHeTrka kak OoTpaciib OMOJIOTMYECKONM Hayku. McTopusi pa3BUTHSI T€HETUKHU.
3aKOHOMEpPHOCTH HAcCJCAOBaHUS IIPU3HAKOB JKUBBIX OPraHuU3MoOB. PaboThl
I'. Menaens. Mertoasl HCCleIOBaHUS HaCHEACTBEHHOCTH. [ mOpumomornueckuit
METOJI HM3Y4YCHHUS HACJIECICTBEHHOCTH. MOHOTHOpUIHOE CKpelluBaHHe. 3aKOoH
JIOMUHUPOBaHMSA. 3aKOH pacuieryieHus. [lonHoe W HENnojgHOe JOMHUHUPOBAHME.
3aKOH YMCTOTHI TAMET M €ro IUTOJOTrHYeckoe 00ocHOBaHWE. DEHOTHUIT U TEHOTHII.

['eneTnueckoe omnpeneneHue mnojna. [‘eHeTHdyeckass CTPYKTypa IIOJIOBBIX
XPOMOCOM. HacnenoBanue MPU3HAKOB, CLICTIJICHHBIX v MOJIOM.

XpOMOCOMHAasl TEOpHUsI HACIEACTBEHHOCTH. ['€HOTHI KaK LIEJIOCTHAsA CHUCTEMA.

OcHoBHbIE (POPMBI U3MEHYMBOCTH. | eHOTUTINYECKAsI U3MEHUYHUBOCTh. MyTaiuu.
[IpyuvHBl ¥ YacTOTa MyTallMid, MyTareHHbIE (AKTOPbl. DBOJIOLMOHHAS POJIb
MYyTaLHMN.

KomOuHaTuBHasT M3MEHUYMBOCTh. BO3HMKHOBEHHE Pa3IMYHBIX KOMOWHAIIMI
I€HOB M UX POJb B CO3JaHUU TEHETHUYECKOrOo Pa3zHOOOpa3us B Mpejeiax BUIA.
DBOJTIOIIMOHHOE 3HAYCHUE KOMOMHATUBHOU W3MEHYHUBOCTH.

deHoTunUUeckas, WM MOAUGUKAIIMOHHAS, W3MEHUYMBOCTh. Poib ycioBuit
BHEIIHEW CpeIpl B PA3BUTUHM U TMPOSBICHUM MPU3HAKOB U CBOMCTB Metonsl
W3Y4YCHUS] HACTEACTBEHHOCTH 4eNioBeKa. ['eHeTHdeckoe pasHooOpa3ue 4enoBeKa.
['eneTnueckue OCHOBBI 340pOBbs. BimsiHME cpeapl Ha TE€HETHUYECKOE 30POBBE
yeiaoBeka. [eHernueckue Oone3HH. ['@HOTMIT W 30pOBbE  YCJIOBEKA..

Jemoncmpavyuu: MO/IeJIA-aNTUTMKAI !, WJUTIOCTPUPYIOIIINE 3aKOHBI
HACJICICTBEHHOCTH, MEPEKPECT XPOMOCOM; PE3YIbTAThI OMBITOB, MOKA3BIBAIOIIUX
BIIMSIHUE YCJIOBUH Cpejbl HA U3BMEHYMBOCTh OPraHU3MOB; repOapHbIe MaTepHUaIbl,
KOJUIEKIIUH, MYJISKH TUOPUJIHBIX, TTOJIUTIIOU THBIX pacTEHUM.

Jlabopamopnuvie pabombot:



* I3yyenne  WM3MEHYMBOCTM y  pAaCTEHMM U JKHBOTHBIX.
Ilpakmuueckaa padoma * PenieHne reHETUYECKUX 3a4a4

I'maBa 4. OcHOBBI ceJieKIUH B 6HoTexHoJorum (5 1)

3amaun W METONbl CEJIEKIMU. ['eHeTMKa Kak Hay4dHas OCHOBA CEJIEKIUHU
OpraHn3MoB.  JlocTmkeHHns  MUPOBOM M OTEYECTBEHHOM  CEJEKIUH.

Jlemoncmpayuu: >XuBbIE pacTeHUs, TrepOapHbIe SK3EMIUIAPHI, MYJDKH,
Tabauubl, Gororpaduu, WUTIOCTPUPYIOIIUE PE3YJIbTaThl CEJIEKIMOHHON paboThI;
IOPTPETHI CEIEKIIUOHEPOB.

I'maBa 5. [IponcxoxacHrue U pa3BuTHe ku3Hu Ha 3emJe (5 9)

B3rnsael, rumoTe3sl 1 TEOPUM O MPOUCXOKICHUM KU3HA. OpraHunyecKuil Mup
KaK pe3yJbTar J3BOoMOUMH. VcTopus pa3BUTHUA  OpPraHWYECKOro  MHpa.

Jemoncmpayuu: OKaMEHENOCTH, OTIEYAaTKM pACTEHUHM UM JKUBOTHBIX B
JIPEBHUX TMOPOJAX; PENpOAyKUUH KapTUH, OTpaxaroumx ¢aopy u QaynHy
Pa3JINYHBIX 3P U NIEPUOIOB.

['maBa 6. IBomounnoHHoe yuenue (11 q)

VYyenue o0 3BomONMU opraHnyeckoro mupa. Y. JlapBuH — OCHOBOIIOJIOXKHUK
y4eHHs 00 3BOJIOLMUU. Jleudicyujue cuibl U pe3yavmamal 3600yuU. Y CJI0)KHEHNE
pacTeHul U JKUBOTHBIX B MpOLECCe 3BOMIOLMU. bruonornueckoe pasHooOpasue Kak
OCHOBA  YCTOMYMBOCTH  Omocdepbl, pe3ynbrar  dBoaonuu.  CylrHOCTb
ABOJIFOLIUOHHOTO rnoaxonaa K V3YUYCHUIO YKHBBIX OpPraHu3MOB.

Bun. Kpurepun Buma. BumoobpazoBanume. I[loHsiTHE MHKPOIBOIIONHUH.
[TonmynauuonHas CTpykTypa Buaa. [lomynsamus Kak 3jeMeHTapHas 3BOJIFOLMOHHAS

CAUHULIA. PakTophl JBOJIIOLINHT " ux XapaKTEepUCTHKA.
Heuorcywue Cubl u pe3yibmanmbol 960II0OYUU.
EcTecTBEeHHBII OTOOp — ABWXKYILIAs M HANpaBISIOMIAsl CUJa SBOJIOLHUU.

boprba 3a cCylecTBOBaHME KaK OCHOBa €CTECTBEHHOro orbopa. Poib
€CTEeCTBEHHOTO 0TOOpa B (DOPMUPOBAHMM HOBBIX CBOMCTB, MPU3HAKOB M HOBBIX
BHUJIOB.

Bo3HukHOBEHME aJanTanun 51 150:¢ OTHOCHUTEJIbHBIN Xapakrep.
B3aumonpucnoco0aeHHOCTh BHUAOB KaK pe3yJbTaT JCHCTBUS €CTECTBEHHOTO
otrbopa.

3HayeHWe 3HAHUW O MHUKPOIBOJIONUU [JIsl YOPABICHUS MPUPOIHBIMHU
MOMYJISIUAMH, PEHICHUS TMPoOJIeM OXpaHbl TPUPOABI W PAIMOHATIHLHOTO
MIPUPOAOTIOIB30BAHUS.

[Tonarue o Makpo3BomonMUA. COOTHECEHHME MHUKPO- U MAaKPOIBOJIOIHUU.
VY CIIO)KHEHNE PacTeHUW W KMBOTHBIX B IMPOLIECCE HBOJMOUMU. buonornueckoe
pazHooOpasne Kak OCHOBa YCTOMYMBOCTH OWOC(EphI, pe3yJabTaT 3BOIIOIHUU.

Jlemoncmpayuu: *XvBble PAaCTCHHUS W XUBOTHBIC, repOapHbIE AK3EMIUIAPH U
KOJUICKIIUM >KUBOTHBIX, TOKA3bIBAIOIINE HWHAWUBUAYAIbHYIO HW3MEHUMBOCTh U
pa3HooOpa3re COPTOB KYJIbTYPHBIX PACTEHUN W MOPOJ JOMAIIHHUX KUBOTHBIX, a



TaK)K€ PEe3yNbTaThl MPHUCIOCOOJCHHOCTH OPTraHU3MOB K cpelae OOWTaHus u
pe3ynbTaThl  BHJIOOOPA30BaHUS;  CXEMbI,  WLIIOCTPUPYIOIIME  MPOIIECCHI
BUI000pPA30BaHUS W COOTHOIICHHWE IIyTeH MPOTPECCHBHON OHMOJIOTHYCCKOM
DBOJIIOLINH.
Jlabopamopnasn paboma:
* M3yueHue npucnocoO0IeHHOCTH OPraHu3MOB K Cpelie OOUTaHMUS.

I'naBa 7. IIpoucxoxknenue yeJIoBeKa (anTpomnorenes)(5 1)

Mecto 4denoBeka B CUCTEME OpraHuyeckoro mupa. Yenorek kak Bui. Ero
CXOJICTBO C KMBOTHBIMHU. DBOJIIOIUS MPUMATOB. JloKa3aTeabCcTBa MPOUCXOXKICHUS
YEeJIOBEKa OT XMUBOTHBIX. Mop(oaHATOMUYECKHE OTIWYUTEIbHBIC OCOOCHHOCTH
YyenoBeKka. Peub Kak cpeAcTBO OONICHMs y YeloBeKa. bumocormanbHas CyIIHOCTb
yejgoBeKa. B3amMOCBSI3b COLUMANBHBIX W TPUPOJIHBIX (AaKTOPOB B 3BOJIIOIUU
yenoBeka. ColuanbHas W TNpUpPOAHAs Cpela, aJanTalid K HEH YelloBeka.
UYenoBeueckne pachl, UX POJACTBO U MPOUCXOXKICHHE. YUETOBEK KaK €IUHBIN
Ovonornyeckuii TUM. JIBMXKyIIMEe CHJIBI M JTalbl JBOJIOIHUM  YEJIOBEKA:
JpEBHEUININE, JPEBHUE IO, CTAHOBJIEHUE YEJIIOBEKAa pPAa3yMHOIO. OTarbl
pa3BUTHUS MaTepUaJbHOM KYJIbTYphl 4elIOBeUeCcTBA. UENOBEK Kak JKHUTENb
onocdepsl U ero BIUSHUE HA NPUPOIY 3EMIIU.

I'naBa 8. OcHoBBI 3K0J0THH(12 4)

Oxpyxaromiasi cpelia — HMCTOYHUK BEIIECTB, HSHEPIMM U HUHPOPMAIIUU.
OkoJorusi, Kak Hayka. BriusHue »skoiiormueckux (HakTOpOB Ha OpraHU3MBbI.
[IpucnocoOneHusi OpraHU3MOB K Pa3IUYHBIM  JKOJOTUYECKHM  (haKTopam.
[Tonynsiusa. Tumnel B3aMMOAECHCTBUS MOMYJISUUAN pPa3HbIX BUIOB (KOHKYpPEHIIMS,
XUIIHAYECTBO, CUMOMO03, Napa3uTU3M).

DKOCUCTEMHasi OpraHu3aius >KMBOM  NOPUPOJbI.  DKOcUcTeMbl. Ponb
MPOU3BOJIUTEINICH, MOTpEOUTENEH W pa3pylIUTeIell OpraHuYecKuX BEIIECTB B
HKOCHUCTEMAX U KPYrOBOPOTE BEIIECTB B pupoie. [IumieBbie cBsA3u B SKOCUCTEME.
OcobOenHoctu arpo3KOCHUCTEM.

buocdepa — riio0anbHast AKOCHUCTEMA. B. . Bepuanackuii —
OCHOBOTOJIOXKHUK yueHuss o Ouochepe. Ponp wuyenoBeka B  Ouocdepe.
DKojloruyeckue mpoOJieMbl, WX BIMSHUE Ha >XKU3Hb uenoBeka. l[lociencTBus
JIEATEIBHOCTH YEeJIOBEKAa B JKOCHUCTEMAaX, BIUSHUE €ro IMOCTYNKOB Ha >KUBbBIC
OpraHU3Mbl u SKOCHUCTEMBI.

Jlemoncmpayuu: TaONUIBI, WUTFOCTPUPYIONTUE CTPYKTYpPY Omocdepsl; cxema
KPYyroBOpPOTa BEIIECTB W MPEBpalllCHHs] dHEpPruu B Omocdepe; cxema BIUSHUS
XO34MCTBEHHOW [IESITEIbHOCTH YEJOBEKAa Ha MPUPOIY; MOJETb-aNIlINKAIIUS
«buocdepa u YEJI0BEKY; KapThl 3all0BETHUKOB Poccun.

Jlabopamopmuoie pabombot:

[IpucrocoOIeHHOCTh ~ pPacTEHUW B  CBA3M C  YCJIOBUSMHU  KU3HH.

Ilpakmuueckue paoomui:
* HaOnmromenust 3a  CE30HHBIMM  M3MEHEHUSMH B JKMBOM  MpUpPO/E.
» CocTaBlieHME CXE€M TIepellayd BEIeCTB M HSHepruu (1eneil mnuTaHus).



* BoisiBnenue npucnocoOneHuid OpraHu3MoOB K cpeae oOuTtaHus (Ha
KOHKPETHBIX TMPUMEPAxX), TUIOB B3aUMOJEHUCTBUS MOIMYJSIIMA pa3HbIX BUIOB B
KOHKPETHOMN DKOCUCTEME.

* AHanM3 U OLlIeHKa BIMSHUS (AKTOPOB OKPYKaIoIIeH cpelibl, (akTOpOB pUCKa
Ha 3/I0pPOBbE, MOCIEACTBHUI ACSITEIFHOCTH YEIOBEKa B SKOCUCTEMAX, COOCTBEHHBIX
MOCTYIIKOB Ha KHUBBIC OpTraHU3MBbI u HKOCUCTEMBI.

IKcKypeusa:

» Cpena KU3HU U €€ OOUTATEIIH.



TemaTn4yeckoe NJIaHUPOBaHKMeE MO OMOJIOTHH 9 KiIace

HasBanue pa3axeja, TeMa

yYpoOKa.
Tun ypoka

DJIeMeHTHI COJlep:KAHUS

Ko.1-
BO
JacoB

KoHnTpoJubHbIe
"
J1a00pOTOpPHBIE
padoThI

1. Beeoenue 6 ocnoewt ooweil ouonozuu (4 u)

buonorusa- Hayka 0 )KMBOM
MUDE.

§1, 6onpocwt 1 -3

buoinorus- Hayka o
)KUBOM mpupoae. Pomnb
OMOJIOTUH B IPAKTHYECKON
JIEeITEIbHOCTH JIFOJEH.
MeTo/1bI U3y9YCHHSI JKUBBIX
00BEKTOB: OMOIOTHYECKUI
IKCIIEPUMEHT,
HaOJIIOIeHNEe, ONMMCAaHHUE U
U3MepeHue
OMOJIOTNYECKUX 00BHEKTOB

1
1 gen.
Cemnr.

OO1me CBOUCTBA JKUBBIX
OpraHM3MOB.

$ 2, 3anonnumes mabauyy

OTINYUTENBHBIE
0COOEHHOCTH JKUBBIX
OpPTaHU3MOB OT HEKUBBIX
TEJ: KJIETOYHOE CTPOCHUE,
0OMeEH BEIIECTB U
MpEeBpaICHUE SHEPTUH,
Pa3apaKuMOCTh.
I'omeocras, pocr,
pa3BHTHE,
BOCIIPOU3BEICHUE,
IBIDKEHUE, aIarTalius.
OBOJIOIHSL.

1 gen.
Cenr.

MHuoroo6pasue Gpopm KUBbIX

OpPTraHU3MOB.
$ 3, sonpocwr 1-3

YpoBHM OpraHu3anuu
YKUBOU IIPUPOLBI.
MHoroo6pasue >XKHUBbIX
opranusmoB. Kparkas
XapaKTEPUCTUKA
€CTECTBEHHOU CUCTEMBI
KJIACCU(PUKAINH KUBBIX
opranusmos. [lapcTea
YKUBOW ITPUPOJIBL.

2 Heo.
Cenr.

buonornueckoe paznooOpazue

BOKpYT Hac.

Omuem no sxcxypcuu, c. 11 -12

buonorunueckoe
pa3zHooOpa3ue Kak OCHOBA
ycTOHYMBOCTH 6HOChephI
U KaK pe3ysbTar
sBomtoniuu. CobmrofeHune
MIpaBIJI TTOBE/ICHUS B
OKpY>Karollen cpene,
OEepeKHOTO OTHOIIIEHHUS K
OMOJIOTHYECKUM
00BEKTaM, UX OXpaHa.

2 Hex.
Cenr

2. Ocnoevt yuenus o kremke (10u)




[{uTonorus- Hayka O KJIETKe.
MHoroo6pasue KJIETOoK.

s4

W3 ucropuun uutoaorum.
Kiterounoe crpoenue
OpPraHU3MOB KakK
JI0Ka3aTeNNbCTBO UX
POJICTBA, €IUHCTBA )KUBOU
npuposl. Knerka-
OCHOBHAs CTPYKTypHas U
(byHKIMOHATBHAS SMHUALA
opranu3moB. Kietka kak
ouocucrema.
Pa3noobpazue kieTok
JKUBOU IIPUPOJBI.
DyKapuOThl U
IIPOKApUOTHI.
OnHOKIETOUHBIE U
MHOTOKJIETOYHbIE
opranusmsl. CBoiicTBa
KJIETKH.

3 Hen.
Cenr.

XUMHUYECKUN COCTAB KIICTKH.
$3, sonpocwt 1- 3

OOIIHOCTH XUM. COCTaBa
Kietku. Heopranmyeckue
(BoJla M1 MUHEpaJbHbBIE
COJIN) U OpraHUYeCKre
BemecTBa (OCIKH, YKUPHI,
YTJIEBO/IBI, HyKJIIEHHOBEIC
kucnothl). [Tonumepst,
MOHOMEPBHI.

3 Hen.
Cenr.

benku n HYKJICHHOBBIC
KUCJIOTHI.

§6

Oprannyeckue BeUIeCTBa,
WX POJIb B OpTraHU3ME.
benku, aMMHOKHUCIIOTHI.
Crpykrypa u GpyHKUIUN
OENKOB B KIIETKE.
DepMEHTBI, UX POJIb.
HyxknenHoBbIe KUCTOTHI:
JHK u PHK, wux
CTPYKTypa U QYHKIIHH.
Pennukarus.

4 gen.
Cenr.

CrpoeHue KIeTKH.

ST

CrtpoeHue KIETKH.
MewmbpaHa KJIeTKH.
[uromnazma. CtpoeHue u
¢bysakuu sapa. Tumnbt
KJIETOK: IIPOKapHOTHI,
JyKapHuoThl. Bupycsl-
HEKJIETOUHBIE (POPMBI.
Hapymenus B ctpoenuu u
(GYHKIIMOHUPOBAHUU
KJIETOK — OJIHA U3 IPUYUH
3a00JeBaHU OPraHU3MOB.

4 wep.
Cenr

OpFaHOI/IILLI KIJICTKHU U UX

(GyHKIHIH.
$8

Mewm6pannsie (O11C,
KOMILJIEKC 1 oI KH,
JIM30COMBI, MUTOXOH/IPUH,
TIJIACTHUIBI) U
HeMeMOpaHHBIe

5 gen.
Cenr.

JIa6. P. Ne 1
MHuoroobpasue
KIIETOK




(pubocoma, KIIETOUHBIH
LIEHTP) OPTAHOU/IBI.
OcoOeHHOCTH CTPOCHUS
pacTUTENbHOM, Y)KUBOTHOM,
OakTepuaIbHOU KIIETOK.
OAHOKIIETOYHBIE U
MHOTOKJICTOYHBIC
OpPraHHU3MBI.

10.

OOMEH BELLECTB U
IpeBpalicHHe YHEPIHH.

99

OOMeH BemecTB u
MpeBpalleHre YHEPTUu-
OCHOBa
KHU3HEIEATEIILHOCTH
KIeTK. AHaO0IM3M
(accummtsiIust) 1
KaTaboIn3M
(muccuMuIsIIMs ). DHEPTUs
kieTku. ATO.

1 gen.
OKT.

11.

buocunTe3 OEIKOB B JKUBOU
KJICTKCE.

$§10

ITonsTHE O OMOCHUHTESE.
I'en- yuacrok JJHK.
I'eneTnyeckun Ko, ero
CBOIicTBa.DTaIlBl CHHTE3a
OejIKa B KJIETKE:
TPaHCKPUIILIUS,
TPaHCIIALMS.

2 Hen.
OKT.

12.

buocunres yrineBoioB-
dboTOoCHHTE3.
s11

[Turtanue. Paznuuus
OpPraHU3MOB I10 CI0CO0y
nutanus. [ToHstue o
¢dotocunTese. Ponb
MUTMEHTa XJIOpoduia.
CeToBas U TEMHOBAs
(da3sl porocuHTE3A.
3HaueHne POTOCUHTE3A.
Kocmuueckas poiib
3€JICHBIX PACTEHHH.

HEJ.
OKT.

13.

OO0ecnieyeHne KIETKU
DHEPrUeHn.

§12, noozcomosumucs K
3auemy

ITonsTHE O KIIETOYHOM
neixannu. O0ecrneueHne
KJIETKHU DHEprueH B
MPOILIECCE JIbIXAHMUSI.
buonornueckoe
OKHCJIEHHE. DTanbl
OHOJIOrTYECKOT0
OKHCJICHMUS:
MOATOTOBUTEILHBIMH,
HETIOIHOE
OE3KHUCIIOPOTHOE
pacuierieHue, MoJHoe
KHCJIOPOJTHOE
pacuieruienue. ['nukonus.

3 Hem.
OKT.

14.

3auet o TeMe «OCHOBBI
YUEHHS O KIIETKE

ConeprkaHue BCEH TEMBI.

1
3 Hen.
OKT.

YPOK KOHTpOIS
Y OLIEHKH
3HAHWMI

3. Pazmnoicenue u UHOUGUOYAIbHOE PA38UmMUE OP2AHUIMO6 (oHmozeHe3) (5 u)




15.

Tunsl pasMHOXKEHUS
OpPraHU3MOB.

§13

Pasmuoxenue. IlonoBoe u
Oecroioe pa3MHOKEHHE.
becnionoe pasmHoxkeHue-
JPEBHEUIITNI CIIOCO0
pa3sMHOXeHUs. Bubl
0ECToJIOTO Pa3MHOKCHHS:
JICJICHHUE KJICTKH, MUTO3,
IIOYKOBaHUE, NEJIEHUE
TeNa, CopooOpa3oBaHuUe.
CMeHa TOKOJICHHUH.
BereratuBHoe
pPa3MHOKCHHE.

4 yen.
OKT.

16.

Jlenenue kineTku. MuTos.
§14

IlousTue o geneHUn
KJIeTKU. [lemeHne KiIeTKu —
OCHOBA Pa3MHOKEHUS,
pocTa 1 pa3BUTHS
Oopranu3moB. JleneHue
KJIETKH 3YKapHUOT.
Brnonornueckuii cMBICH U
3HaUYeHHEe MUTO3a. Da3pl
MuTO3a. JleneHue KIeTKu
npokapuot. KieTounslii
LUK,

4 gen.
OKT.

17.

OO06pa3oBaHue MOJOBBIX
KJIETOK. Melo3.

§15

Ha6op xpoMocom B
kietke. ComaTH4eckKue
kietku. [lonoBeie KneTKwy,
CTpOEHHUE U UX (HYHKIIHH.
JuronaHas u
rarioniHas KJeTka.
Meit03, ero CymuHoCTb.
Penykuusd. I'omonornynsie
xpoMmocomsl. IlepBoe u
BTOPOE JICIIEHUE ME03a.
Kpoccunrosep.
Orm1010TBOpEHHE, €T0
OHMOJIOTHYECKOe 3HAYCHHE.
O6pa3zoBaHue MOJIOBBIX
KJIETOK ( TaMeTOreHes).

5 men.
OKT.

18.

NunuBuyansHOE pa3BUTHE
OpraHu3Ma — OHTOT€HE3.

$16, c. 58 -59

Pocr u pasButne
opranu3mMoB. OHTOreHe3,
€ro JTallbl.
OMOpHOHATBHBIN MTepUo
OHTOI€HEe3a U
MOCTAMOPHOHAIBHBIN
nepuoj. Brnustnue
(akTOpOB Cpebl U
BpEAHBIX IPUBBIYEK HA
OHTOT'€HE3 UEJIOBEKA.

5 Hen.
OKT.

19.

3auet o teMe «Pa3MHOXKeHIEe
Y MHIUBUIyaJIbHOE Pa3BUTHE

OpTraHnu3MOB»

ConeprkaHue BCE TEMBI.

1
2 Heo.
HOSIOp
i

K/p

4. OcHoevl yuenusn o nacieocmeennocmu u usmenuueocmu (11u)




5.

20.

Hayka reneruka. 13 uctopun
Pa3BUTHA I'CHCTHUKU. OcHOBHEBIE
MOHSTUS TEHETHKH.

§17, 18

I'eneruka — Hayka o
3aKOHOMEPHOCTAX
HACJIEACTBEHHOCTH H
H3MCHYHUBOCTH..
[IpeaucTopus reHEeTUKH.
OCHOBHBIC TTOHSITUS:
HACJIEACTBEHHOCTE U
M3MEHYHMBOCTh —CBOMCTBA
OpraHU3MOB, I'€H,
TeHOTHTI, CHOTHII,
aJIeIbHbIE T€HBI,
TOMO3HIOTHI,
TETEPO3UTOTHI .
3aKOHOMEPHOCTH
H3MEHYNBOCTH
OpraHU3MOB.

2 Heqn.
HOSIOD

21.

T'eneTnueckue OnbITEHI
I'. Meunnems.

§19, sonpocwr 1 -4

Mertonrnl B
uccienopanusx I
Mennens
(rubpuonornyeckuit
Meton). CkpeluBaHue.
I'u6pun.Monorubpuanoe
ckpeuBanue. Hernonnoe
JTOMUHUPOBaHUE. 3aKOH
eanHo00pa3us, 3aKOH
pacwemienus. ' unoresa
YUCTOTHI TaMeET.
PeneccuBHbIE N
JIOMUHAHTHBIE PU3HAKU.

3 Hen.
HOSI0p

22.

JuruOpuHoe CKpelrBaHue.

$20, 3a0auu 6 mempaou

Jurubpunxoe
ckpemuBanue. Tperuii
3aKkoH Menmens.
MexaHu3M Hacae10BaHus
MIPU3HAKOB IpHU
TUTUOPUIHOM
CKPEIHMBAHUU.
AHanu3upyroliiee
CKpELIMBaHNUE.

3 Hem.
HOSIOp

23.

CHGHHGHHOC HaCJICJOBaHUC
TCHOB U KPOCCUHI'OBEP.

§21

PacnionoxeHnue reHoB: B
OJIHOI XpOMOCOME, B
Pa3HBIX XPOMOCOMAX.
JIuHeitHOE pacnoioxKEeHNE
T€HOB. 3aKOH
CIETIJICHHOTO
Hacleq0BaHUs
T. Moprana. I'pynna
CUEIJICHUSI.
Kpoccunrosep.

4 gen.
HOSIOp

24.

B3aumoaelicTBre TeHOB U UX
MHOXECTBEHHOE JIEWCTBUE.

§22

Ilonstue o rene. I'eHsl u
XpPOMOCOMBI. THITBI
BJIMSHHS T€HOB.
[Tonumepust.

4 men.
HOSIOp




[Tneriorponus. YcinoBus
MPOSIBJICHUS TPU3HAKOB.
I'enoTunuueckas cpena.

25. | Omnpenenenue moa. X-XpOMOCOMBI, Y- 1
HacnenoBanue npusHakos, XPOMOCOMBI, ayTOCOMBI. 1 men.
CICIUICHHBIX C ITOJIOM. Kapuotun. Mexanuzm Jlexk.

orpezesieHus ToJa.
§23 HacnenoBanue npu3Hakos,
CLIEIUIEHHBIX C IIOJIOM.

26. | Hacnencreennas N3MeHunBOCThL- CBOMCTBO
HU3MEHUYHUBOCTD. OpPTaHHU3MOB. 1
§24 Hacnencresennas 1 Hexm.

U3MEHUYUBOCTb. Jlexk.
Twusl HacaeACTBEHHOMN
W3MEHUYHMBOCTH:

KOMOMHATHBHAS U

MyTaluoHHas. Myranuu.
Myrtarensl. 3aKOH
TOMOJIOTHUYECKUX PSIOB

H.!. BaBuioga.

27. | Twurnsl ”3BMEHYUBOCTH. MoaudukanronHas 1

$§25, coobwenus U3MEHUYUBOCTh 2 Hex.
(HeHacnenCTBEHHAs), ee Jex.
xapaktepucTuku. Hopma
peaKIuu: MHUPOKasi, y3Kasl.
Moaudukarum.
OHxToreHeTnyeckas
W3MEHYHMBOCTh
(Bo3pacTHas).

28. | HacnencrBennsle 00J1€3HH, ['pynnbl HacIeACTBEHHBIX 1
CHEIUIEHHBIE C TTOJIOM. OoJse3Heli: 0one3HH, 2 Hef.
$26 CBsI3aHHbIE C MyTauusMu | Jlek.

IeHOB; 00JIC3HH,
CBSI3aHHBIE C MYTAIHSIMH
XxpoMocoMm. ['eHHbIe
0O0JIe3HU: TAIbTOHM3M,
reModunus.
XpOMOCOMHBIE OOJIE3HHU:
6one3ns JlayHa.
Jlnarnoctuka
3a00seBaHnil. 3HaYeHHE
TCHETHKU B MEIUIIUHE U
3JIpaBOOXPAHCHUH.

29. | O0o0OEenne u ConepxaHue Bcell TEMBI. 3Hen. | Ypok
CHCTeMaTHu3alys 3HAHUH 110 Jlek. 00001IeHHE U
TeMe «OCHOBBI YUCHUS O CcHCTEMATH3AIN
HACJICICTBEHHOCTH U W 3HaHUHI
U3MEHUHUBOCTH

30. | 3auer mo Teme «OCHOBBHI Conepxanue Bceit Tembr. | 1 VYpOK KOHTPOJIS
YUEHHS O HACJEICTBEHHOCTH U 3 Held. | ¥ OLICHKH
W3MEHYHUBOCTH Jlex. 3HaHUH




5.0cnoe6bl cenexyuu pacmenuii, HcugoOmMHBIX U MUKPOOP2AHUIMOG (5 1)

31.

I'eneTnyeckue 0CHOBEI
CCJICKIIMH OPraHu3MOB.

$27

U3 ncropuu cenexiuu.
Cenexuus Kak HayKa.
3amaun ¥ METOIbI
CEJIEKIIUH.
HckyccTBeHHBIH 0TOOD,

rudpuan3aIys, MyTareHes.

Tonmummonmust.

1
4 gen.

Jlex.

32.

OCOOEHHOCTH CENEeKINH Y
pacTeHuil.

§28

OcobeHHOCTH
KYJbTYPHBIX PACTCHUU.
MeTobl ceneKIuu
pacTeHui: ruopuan3aIUs
u ot6op. [onumionaus.
JlocTrKeHus
CEJICKIIMOHEPOB CTPAHHI,
obnactu. [Ipumenenune
3HaHUHU O
HACJIEICTBEHHOCTHU U
W3MCHYHMBOCTH,
HCKYCCTBEHHOM O0TOOpE
MIPU BBIBEJICHUN HOBBIX
COPTOB PACTEHUU.

4 yen.
Jlexk.

33.

Lentpsr MHOTOOOpa3Ms 1
HPOUCXOKACHUS KYJIbTYPHBIX
pacTeHuM.
$29

Uccnenosanusa H.A.
Basunosa. Yuenue H.U.
BasuiioBa o nenTpax
MHOTr000pa3us u
MIPOUCXOKIACHUS
KYJIbTYPHBIX PACT€HUN.

5 Hen.
nexad

pA

34.

OCco0EHHOCTH CEJIEKIINN
SKUBOTHBIX.

§30

[enu cenexuuu
KHUBOTHBIX. McTopus
OJIOMaITHABAHUSI.
Mertoab! cenekuuu
KUBOTHBIX: THOPHIU3AIIS
(MHOpUAMHT U
ayTOpUIUHT) U 0TOOP
(MaccoBblit 1
WHJIUBUTYAJIbHBIN ).
CoBpeMeHHbIE METO/IbI
CEJIEKITUH KUBOTHBIX
(MCKyCCTBEHHOE
OCEMEHEHHUE,
KJIOHUPOBAHHUE).
[IpumeHeHne 3HaHUM O
HaCJIeICTBEHHOCTH U
W3MEHYHBOCTH,
HCKYCCTBEHHOM 0TOOpE
MIPH BBIBEJICHIH HOBBIX
MOPO/T )KUBOTHBIX.

5 Hen.
nexad

pA

35.

OcHOBHbIE HaNpaBICHUS
CEJICKIIMU MUKPOOPTraHU3MOB.

3HaueHne CeneKInun
MI/IKpOOpFaHI/IBMOB JUUTA

3 Hen.




§31

pa3BuTHS C/X,
MEIHUITHHCKOM,
MUKPOOHOIOTUYECKON U
JIPYTUX OTpacieit
MIPOMBIIIIJICHHOCTH.
MeTtonrb! cenexknuu
MUKPOOPTaHU3MOB:
TeHHAasi UHKEHEPUs,
KJIETOYHASI MH)KCHEPUSI.
buotexnonorus.
Hcnons3oBanue rpudoB,
OakTepuil B
OMOTEXHOJIOTHH.

SHB.

6.Hpoucxo.7fc0euue HCUSHU U pa3eumue OpcaHuieécKozo mupa

(5v)

36.

[Ipencrasnenue o
BO3HUKHOBEHUHU KU3HHU HA
3emiie B UCTOPUH
€CTECTBO3HAHMS.

§32, coobwenus

TI'unoressl
MIPOUCXOXKIACHUS )KU3HU.
Wnes abuorenesa u
OuoreHe3a. 3HaUCHHEC
paoor JI. ITactepa

1
3 Hen.
S1HB.

37.

CoBpeMeHHbIE NPECTABICHUS
0 BOSHMKHOBEHUH XHM3HU Ha

3emite .
$33

['uriore3a mporcxoKaeHUs
xu3Hu A.W. Onapuna.
Koanepsartsl.
XHUMHYECKUM,
peAOHOTOTUUECKHM,
OMOJIOTUYECKUI 1
COIIMAITLHBIN ATAIlbI
Pa3BUTHS KUBOU MaTEPHH.
[Ipobnema nokazarenbcTBa
COBPEMEHHOM T'UITOTE3bI
TIPOUCX 0K ICHUS )KU3HHU.

4 gen.
S1HB.

38.

3HayeHue GOTOCUHTE3A U
OHMOJIOrN4YECKOro KpyroBopoTa
BEIIIECTB B Pa3BUTHH KU3HHU.

$34

[TosiBneHne nepBUYHBIX
KHUBBIX OPTaHU3MOB —
MPOTOOHUOHTOB.
[Ipeanonaraemas
reTepoTpOPHOCTD
npoToOHoHTOB. Panee
BO3HUKHOBEHHUE
(dboTocuHTE3a U OUOJIOT.
KpPYrOBOpPOT BEIIECTB.
AdroTpods! n
reTepoTpodbl. IBOIIOIHS
OT aHa’pPOOHOTO K
a’3poOHOMY CrIOCcO0y
TIBIXaHWUs, OT MMPOKAPHOT K
9YKapHOTaM.
Bo3HukHOBEHUE
onochepsl.

4 gen.
SHB.

39.

STaHBI paSBI/ITI/IH JKU3HU Ha
3eMite.

N3MeHeHne ’)XKUBOTHOTO U
PacTUTENBHOTO MHUPA B
KaTapxee, IpoTepo3oe,

5 Hen.
SIuB.




$35, cozoams npesenmayuro
«dmanwvl pazeumust HCU3HU HA

3emuer

Imanaco30e, Me3030¢,
KkaiHo30¢. OCHOBHEIC
YEepThI
MPUCITOCOOJIEHHOCTH.
IlosiBneHUE YEIOBEKA.
Biusaue yenosedeckom
NeSATEILHOCTH Ha PUPOTY
3emin.

40.

[TpucnocoOuTENbHBIE YEPTHI

OpPraHu3MoOB K Ha3CMHOMY

00pazy KHU3HH.

C.131-132

OcHoBHbIE
MIPUCTIOCOOUTENbHbBIE
YepThl HA3EMHBIX
pacTeHui. DBOTIOLUS
HAa3¢MHBIX PaCTCHUM.
OcBoeHue cymm
KUBOTHBIMH.
MHuoroo6pasue >KUBOTHBIX
— pe3ynbTaT IBOJIIOLIMH.
OcHOBHbIE
MPHUCIIOCOOUTEIEHBIC
YepThI KUBOTHBIX K

Ha3eMHOMY 00pa3y JKU3HH.

5 men.
SuB.

Yyen

ue 06 6oroyuu (11 u)

41.

Wnes pazButus
OPraHU4eCcKOro Mupa B
OHOJIOTHH.

§36

[TosBnenue uneir 06
9BOJIIOIUU. YueHHe 00
ABOJIIOIIUN OPTaHUYECKOTO
mupa. [Ipenmnoceuiku
yuenus Y. Jlapuna.

Y. lapBuH —

OCHOBOIIOJIOKHUK YUYEHUS
00 PBOJIIOIHH.

1 uen.
®DeBp.

42.

OCHOBHBIC TTOJI0KEHHS TCOpHUU

Y. JlapBuHa 00 3BOJIOINH

OpTraHu4eCKOro Mupa.

§37

apBun —
OCHOBOIIOJIO’KHUK
y4eHHsI 00 IBOJIOLMH, €T0
HCCIIEIOBaHUS.
HacnenctBeHHOCTB,
M3MEHYUBOCTH, 00pHOa 3a
CYLIECTBOBAHHUE,
€CTECTBEHHBIN O0TOOD —
JIBYDKYILIUE CUJTBI
IBOJTIOIIHH.
HckyccTBeHHBIH 0TOOD.
3navenue padot Y.
JlapBuHa.

1 nen.
Desp.

43.

Pe3ynbTaThl 3BOJIIOLINH:

MHOrooOpasue BUI0B U
MPUCTIOCOOTIEHHOCTh
OpraHU3MOB K Cpejie.

3anucu 6 mempaou

[IpucnocoOurenbHbIE
0COOEHHOCTH pacTeHui u
KUBOTHBIX. AarTarms.
Mmuoroo6pasue
aJanTaruii.
[IpucnocoOUTENBEHOCT
OpPTraHU3MOB Kak
pe3yabTaT €CTEeCTBEHHOTO
otbOopa. J[BmKyIme Cuibl

2 Hem.
deBp.




U PE3YJILTAT SBOJIIOLHH.

44,

CoBpeMeHHbIe peACTaBICHUS
00 3BOJIIOLIMY OPraHUYECKOI0
MUpa.

§38

[Momynsuus kak
3JIEMEHTapHasi €AUHULA
sBostoru. CoBpeMeHHbIe
IIpeiCTaBIeHUs 00
9BOJIIOLIUM OPraHUYECKOIO
Mupa. PakTopsl
9BOJIIOLIUH.

2 e,
deBp.

45.

Bun, ero kpurepuu u
CTPYKTYypa.

§39, 3anoanums mabdauyy

[TonsiTue o BUze.
Kputepuu Buaa:
Mopdoornueckuid,
(hU3MOJIOTYECKUH,
TEHETUYECKUU.
DKOJIOTHYECKUH.
I'eorpaduueckuii,
HUCTOPUYECKUH.
COBOKYIHOCTb KPUTEPUEB
- ycJioBUE 00ecrieueHus
LIETIOCTHOCTHU U €MHCTBA
Buja. [lonynsiuonnas
CTPYKTYpa BUJA.

3 Hen.
DeBp.

46.

[Ipoueccyl oOpazoBaHus
HOBBIX BHJIOB B IIPUPOJIE —
BUJI000pa3oBaHue.

§40

Bunoobpa3oBanue:
reorpaduyeckoe u
IKOJIOTUYECKOE.
N3onupyroniue
MEXaHU3MBI:
reorpaduueckue dapbepel,
MIPOCTPAHCTBEHHAS
Pa3o0IICHHOCTb,
MOBEJICHHE,
MOJICKYJISIPHBIC
W3MEHEHUs OENKOB,
pa3HbIe CPOKH
pa3MHOXKeHus. Bussr
M30JISALUNA: OUOIOTHYeCKast
u reorpadudeckas.
MUuKpO3BOTIOLHS.

3 Hen.
®DeBp.

47.

Ilonsatue o MHKPO3BOJIIOLIUHA U
MaKpO3BOJFOITHUH.

§41

MakposBonronus.
['maBHBIE HanpaBIeHUs
IBOJIIOLIMH:
OHMOJIOTMYECKH perpecc u
OHMOJIOTUYECKHI Iporpecc.

4 uen.
Desp

48.

OcHOBHBIE HaNPABIICHUS
IBOJIIOLIHH.

§42

buonornueckuii nporpecc,
OHMOJIOTUYECKHI perpecc.
OcHOBHBIE HaNPABICHUS
IBOJTIOIHH: apoMopdo3,
WMo IanTaIus,
JiereHeparysl.
CooTHomeHne
HaIpaBJIEHUH IBOIIOIUH.

4 Hen.
DeBp

49.

OcHOBHbBIE 32aKOHOMEPHOCTHU
HBOJIIOLHH.

OCHOBHBIE OCOOEHHOCTH
SBOJIIOIUU. DBOJIIOIHSI —
HEOOPAaTUMBIN MTPOIIECC

1 men.
MapTa

Jla6. pabora:
N3yuenue
U3MEHYUBOCTH Y




§43, coobwenus

HUCTOPHYECKOTO PA3BUTHS
OpPTraHUYeCKOT0 MHUPA.
Ananranuu (o0mue,
YaCTHBIE).

OpraHU3MOB

50.

Bausiaue JACATCIIBHOCTH
YCJIOBEKA Ha IIPOLECCHL
9BOJJIFOIIMH BUIOB.

C. 160 161, noocomosumucs
K 3auemy

[TocnencTBus
XO03SIICTBEHHOMN
JeSATEeIbHOCTH YeIOBEKa
Ha PaCTUTENbHBIN U
KUBOTHBIN MUD, BIUSTHHAC
COOCTBEHHBIX MOCTYIIKOB
Ha )KUBBIC OPTAHU3MBI.
LlennocTh
OMOJIOTUIECKOTO
pa3HOOOpa3us B
YCTOWYMBOM Pa3BUTHHU
npupoasl. buonoruueckoe
pa3zHooOpa3ue Kak OCHOBA
ycToiunBoCcTH 6uochepsl
Y KaK pe3yJibTar
9BOJTIOIIHH.

1 men.
Mapra

51.

3auer o teme «Yuenue oo
3BOJIIOLIUN

CopeprkaHue BCel TEMBI.

1
2 Hell.
MapTa

YPpOK KOHTpOJIA
Y OLIEHKH
3HAHWUMI

6. Ilpoucxoscoenue uenosexa (anmponozenes) (5u)

52.

MecTto 4ea0BeKa B CHCTEME
OpTraHu4YeCKOro Mupa.

§44

YenoBek Kak BUI, €ro
CXOACTBO C )KUBOTHBIMHU U
OTJIMYHC OT HUX.

1
2 Hen.
MapTa

53.

Jloka3aTenbCTBa
ABOJTIOITUOHHOTO
MIPOUCXO0KICHHS YETIOBEKA.

$45

AHTpPOIIOTEHE3.
Hakomnienne daxtos o
MIPOUCXOXKIACHUN
YeJI0BeKa.
Mopdonoruueckue u
(buzmoIorNUECcKNe
OTIUYUTEIIHbHBIC
0COOEHHOCTH YeIOBEKA.
Peun kak cpenctBo
oO01IeHus.

1
3 Hen.
MapTa

54.

OTalbl OBOJJIOIMH YCJIOBCKA.

$46, 47,3anornums madbauyy

JBUKyIIIME CUITBI U 3TaIlbl
DBOJIIOLIMY YEJIOBEKA:
JpEeBHEHUIINE, IPEBHHUE.
CoBpeMEHHBIE JIO/IH. .
buoconuansHas cymHocTb
gejoBeka. ConuannHas u
MpUpOJIHas cpeaa,
ajganTanys K Hed
YyeIoBeKa.

3 gen.
MapTa

55.

UYenoBeueckue packl, UX
POJICTBO U TIPOUCXOKICHHE.

Yenoseyeckue pacsl:
HErpouHas,
MOHTOJIOUIHAS,

1 men.
Amp.




$48, 49, c.183 - 184

eBporeonHas. Mx
POJICTBO U
npoucxoxacHue. Yenosek
KaK €qUHBIN
OUOJIOTUYECKUIT BHII.

56. | 3ader o Teme ConeprkaHue BCEH TEMBI. 1 YPOoK KOHTpPOJIS
«[IpoucxoxIeHNE YeIoBeKa 1 Hen. | W OLGHKH
(aHTpOTIOTEHE3)» Anp. | 3HaHUH

Ocnoent Ikonozuu (12 u)
57. Ycnosus xu3Hu. Cpensl DKOJIOTHS — KakK HayKa o 1
YKU3HU U IKOJIOTUICCKUE B3aMMOCBSI35X OPTaHU3MOB | 2 HEJl
(hakTopHI. C OKpY>Karoleu cpeaou. Anp.
Cpena — UCTOYHUK

$50 BEILIECTB, SHEPTUH U
uHpopmarmu. Cpes
KU3HU Ha 3eMJie.
DKkonorndyeckue (HhaKkToOpBlI.
Brnusinue sxonoruyeckux
(haKkTOpOB HA OPTAHU3MBI.

58. OcHoOBHbIE Dkonoruueckue paktopsl: | 1

3aKOHOMEPHOCTH JICHCTBUSL | aOMOTHYECKUE, 2 e,
(bakTopoB cpebl HA OnoTuveckue, Arp.
OpPTaHU3MBI. AHTPOTIOTEHHBIC; UX

BIIUSTHUE HA OPTaHU3M.
$51 OCHOBHBIC YKOJIOTHIECKUE
3aKoHbI. DOTONEPUOIN3M.

59. [Ipucnoco0aeHHOCTH [TpucnocoOiaeHHOCTh 1 JIa6. pabora:
OpPTaHU3MOB K JICWCTBUIO OpraHu3MOB K pa3nuyabiM | 3 Hen. | [Ipucnocobnenn
($akTOpOB Cpe.bL. 9KOJIOrMYecKuM (aktopam | Amp. | -OCTh

cpensl (Ha mpuMepe OpPTaHU3MOB K
$52, coobwenus TeMITepaTyphl WIH cpene oouTaHus

BJIQYKHOCTH ):

9KOJIOTHYECKHE TPYIIITHI U

KU3HEHHBIE (DOPMBI

OpPTaHHU3MOB; CYTOYHBIC U

CE30HHBIE PUTMBI

KU3HEICATCIIEHOCTH

OpTraHU3MOB.

60. Bruornueckue cBA3U B Tumel B3anMOIENCTBAA 1
pupoie. pa3HbIX BUJOB 3 Hex

(KOHKYypeHIIHS, Arp.
$53 XUIIHAYECTBO,

napasuTu3M, CUMOH03).
[IuiieBkie CBSI3H B
9KOCHCTEMAX.
OYHKIMOHATBHBIE TPYIITIHI
OpraHWU3MOB B OMOIICHO3E:
MIPOTYLIEHTHI,
KOHCYMGHTI)I, peHYHeHTBI.
3HaycHe OMOTUYECKUX
CBSI3CH.




61.

[Momynsun kak Gpopma
CYIIECTBOBAHHMS BHJIOB B
npUpoe.

$54

B3anMocBs3b opraHu3smMoB
B nomyssinuu. [omymsus.
[omynsus — popma
CYLIECTBOBAHMs BUJa B
npupone. OCHOBHbIE
XapaKTePUCTUKU
MOMYJISILIUM:
POKIAEMOCTB,
BBDKMBAEMOCTD,
YHMCJIEHHOCTD; IIJIOTHOCTB,
BO3pACTHasl U N0JI0Bast

CTPYKTYypa.

62.

D yHKIMOHUPOBAHUE
NOMYJIALIMKA Y IMHAMUKA €€
YUCJICHHOCTHU B IIPUPOJIE.

§55

[TonynsAanms.

O YHKIMOHUPOBAHUE
MONYJISALIMM B IIPUPOJIE.
JluHaMuyKa YUCIEHHOCTH
MOIMYJISIUUA B TPUPOJIE.
buotuueckue cBsizu B
pEryJsiliiyA YUCIECHHOCTH.

63.

Buonenos kak coo0111ecTBO
JKUBBIX OPraHU3MOB B

pupoe.

§56

EctecTBenHbIE U
HCKYCCTBEHHBIC
ouoneHo3sl. CTpyKTypa
COOOIIIECTBA KUBBIX
opraHu3MoB. buoTor.
DnudukaTopsl.
DKOJIOTHYECKHE HHUIIIH.
Pose BU0B B ipupoze.
OcobeHHOCTH
arpodKOCHUCTEM.

64.

[TousaTHE 0 OMOreonEeHo03e u
IKOCUCTEME.

§57

DKocUCTEMHas
OpraHu3aLMs KUBOU
MPUPOJIBI. DKOCUCTEMBI.
buoreonenos kak
orocucTema 1 Kak
9KOCHUCTEMA, €r0
KOMITOHEHTHI: OMOTE€HHBIE
AJIEMEHTBI, TPOTYIIEHTHI,
KOHCYMEHTBI, pEAYLICHTBHI.
Kpyrosopor Beniects u
MOTOK PHEPTUU KaK OCHOBA
YCTOHYUBOCTH. Poib
MIPOU3BOIUTENEH,
norpedurenei u
paspyLmTesen
OpPTraHWYECKUX BEIIECTB B
9KOCHUCTEMAX U
KPYTOBOPOTE BEIIECTB B
npupoje. [lumessie cBs3u
B OKOCHCTEME.

5 men.
Arp.

65.

PazButie u cmena
OHMOIeOIIEHO30B.

CamopasButue
OHMOT€eOIIEHO30B.
[lepBHUyHbBIE U BTOPUYHBIE
CYKIIECCHH.

1 men.
Mas




$58

[IponoIKUTENBHOCTD U
3HA4YEHHE CYKIIECCHUH.

66. N3ydenne u onucanue CocTosiHHE YKOCUCTEMBI 1
JKOCHUCTEM CBOEU CBOEM MECTHOCTH. 1 men.
MECTHOCTH. BrIsiBIIeHUE BunoBoe paznoobpasue. Mast
TUIIOB B3aUMO/ICHCTBUS [1n0THOCTH MOMYJISAIUH.
pa3HbIX BUIOB B buomacca.

KOHKPETHON IKOCHCTEME. BsaumooTHomeHus
opranu3zmoB. CBolCTBa
Iloemopums §57 9KOCHCTEMBI.

67. OCHOBHBIC 3aKOHBI LMKINYHOCTD B 1
YCTOMYHUBOCTH KUBOU SKOCUCTEMAX. 2 Hen.
PUPOJIBIL. buonoruueckoe Masi

paszHooOpasue B
$59 9KOJIOTHYECKHUX CUCTEMAaX.

68. buocdepa kak riobanpHas | buocdepa — rimobanpHas 1
HKOCHUCTEMA. skocucrema. B.1. 2 Hen.
Dkonoruveckue npodiemsl. | BepHauckuii — Masi

§60

3anucu 6 mempaou

OCHOBOTIOJIOKHUK YUCHUS
o 6uocdepe. Yuenue B.1.
Bepnazackoro o ponu
YKUBOTO BEILIECTBA B
peoOpa30BaHUN BEPXHUX
CJIOEB 3€MJIH.
buonornueckuit
KpPYrOBOpPOT BEIIECTB U
MOTOK SHEPTUU B
ouocdepe. Poin
6uopazHooOpasus B
YCTOMYHMBOM pa3BUTUHU
6uoctepsl. Ponb yenoseka
B Ouocdepe.
DKOJIOTHYECKHUE
MpoOJIEMbI: TAPHUKOBBII
3¢ (deKT, KUCTOTHBIE
JIOXKIIH, ONTyCTHIHUBAHHE,
CBEJICHHE JIECOB,
MTOSIBJICHHE 030HOBBIX JIBIP,
3arpsi3HEHUE
OKpY>KaloIleu cpebl.
DKOJIOTHYECKHUE
MPOOJIEMBI, HX BIIMSIHHE Ha
COOCTBEHHYIO KHU3Hb U
YKU3HBb JIPYTUX JIOAEH.
ITocnencrBus
NeSITeTbHOCTH YeJIOBEKA B
9KOCUCTEMAX, BIIUSHUE
COOCTBEHHBIX MOCTYIIKOB
Ha >)KMBBIE OPTAaHU3MBI U




OKOCHUCTECMBI.

69-70

IToBTOpenue

3 Hen.
mas
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