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Peanu3anus BOCIUTATEIbLHOI0 MOTEHINAIA npeamera «buogorus» peaIn3yeTcs Yepes:

— I[pUBJICYEHUE BHUMAHUs O0Yy4aIOIUXCs K LIEHHOCTHOMY acCIIeKTy M3y4aeMbIX Ha YpOKax sIBJICHUH,
OpraHm3anuio paboThl C TMOJIy9aeMOH Ha YpOKe COIMAIbHO 3HAYMMOW HHGopManuen —
HWHUIUUPOBAHUC €C O6Cy)KI[CHI/ISI, BbICKA3bIBaHUA 06y‘IaIOH_II/IMI/IC5I CBOCTO MHCHUMA IO €C IMOBOAY,
BBIPaOOTKH CBOErO OTHOIICHHUS K HEH;

— JEMOHCTpalMio  OOydaloluMCsi MPUMEPOB  OTBETCTBEHHOI'O, TPAXKJIAHCKOTO  MOBEACHUS,
MIPOSIBIICHUS YEJIIOBEKOIIOOUS U JOOPOCEPICUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB IS
YTEeHHUS, 3a]1a4 [T pEIICHUs, TPOOIEMHBIX CUTYallUui 17151 OOCYXKACHUS B KJIacCe;

— TPUMCHEHHE Ha YPOKE MHTEPAKTUBHBIX ()OpM pabOThl ¢ 00YUAIOMIMMUCS: UHTEIUIEKTYaIbHBIX UTD,
CTUMYJIMPYIOIIMX IIO3HABATEIbHYI0 MOTHBALMIO OOYyYalOUIUXCs; TUCKYCCHM, KOTOpbIE JAal0T
00y4aroImuMcsi BO3SMOXXHOCTh TIPUOOPECTH OIBIT BEJCHUS KOHCTPYKTHBHOTO JMAJOra; TPYHIIOBOH
paboThl UM paboOTHI B Mapax, KOTOPhIE ydaT 00ydaromuxcst KOMaHIHOM paboTe U B3auMOIeHCTBUIO
C IPYTUMH 00y4aroIMMUCS;

— UWHULUUPOBAHUE WU MOAJEPKKY HCCIEI0BATEIbCKON JESATEIbHOCTH OO0YyYarolMXcsi B paMKax
peanu3auuy HMMH WHAUBUIAYAIBHBIX M TPYNIOBBIX HCCIEAOBATEIBCKUX IIPOEKTOB, YTO JACT
00y4aromuMcsi BO3MOXXHOCTh NPUOOPECTH HABBIK CAMOCTOSITENIFHOTO PEIICHHS] TEOPETUYECKOi
HpO6J’I€MBI, HaBbIK TCHCPUPOBAHUA H O(i)OpMJ'IeHI/ISI CcOOCTBEHHBIX PII[CI)L HaBBbIK YBaXXUTCJIBHOT'O
OTHOWICHMST K YYXHM HAeIM, OQOpPMIEHHBIM B paboTax Jpyrux HcciaenoBareinel, HaBbIK
MyOJINYHOTO BBICTYIUIEHUS Tepesl ayAuTOpuel, apryMEeHTHUPOBAHUS M OTCTAaUBaHMs CBOECH TOUYKHU
3peHHs.

. IpenmernbiMu pe3yiabTatamu B 10 kiacce siBisiercs:

VYyammecs: 1O0JHOKHBI 3HATH:

* METOJIbl HAayyHOrO IMO3HAHMs, BKJIAJ BBIAAIOIIMXCS YYEHBIX B Pa3BUTHE OMOIOTMYECKON
HayKU;

* OCHOBHBIC IIOJIOKECHUSI OMOJIOTUYECKUX TEOPHUH, YUCHU, 3aKOHOB, 3aKOHOMEPHOCTEH, MTPaBHJI,
TUIIOTE3;

* CTPOCHHUE W TPU3HAKU OUOJIOTHUECKUX OOBEKTOB: KJIETOK; TEHOB, XPOMOCOM, T'aMET; BUPYCOB,
OJTHOKJIETOYHBIX W MHOTOKJICTOYHBIX OPraHU3MOB I[APCTB JKUBOM MPUPOIBI (PACTEHUH, )KUBOTHBIX, TPH-
00B, OakTepuil);

¢ CYIIHOCTBb OMOJIOTHMYECKHX IponeccoB U ﬂBHeHI/IfI;

¢ COBpCMCHHYIO GI/IOJIOFI/I‘-IGCKYIO TCPMHUHOJIOTUIO U CUMBOJIMKYIIO IUTOJIOTHU, TCHCTUKE, CCIICK-
ouu, 6I/IOTCXHO.]'IOI‘I/II/I, OHTOI'CHE3Yy, CUCTEMATUKE, DKOJIOTHH, SBOJIIOIIHNH,

* 0COOCHHOCTHU OopraHu3Ma 4€JIOBCKaA, €ro CTPOCHUS, KU3HCACATCIBHOCTH, BBICIIEH HepBHOﬁ JacC-
ATCIIBHOCTH U ITIOBCICHUA,

Yuyamuecs JOJDKHBI YMETD :

* OOBACHATH: POJb OMOJOIMYECKMX TEOPUH, 3aKOHOB, IMPHUHIUIIOB, TUIOTE3 B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAY4YHOU KapTUHBI MUPA; €JUHCTBO KUBOW W HEXKUBOM IPUPOABI, pOU-
CTBO, OOIIHOCTh TPOMCXOXJAEHHUS JKUBBIX OPraHU3MOB, HBOJIOLUIO PACTEHUH M JKUBOTHBIX, HC-
MOJIB3YsI OMOJIOTUYECKHE TEOPUH, 3aKOHBI M MPaBUJIa; OTPHUIIATEILHOE BIMSHUE AIKOTOJIsl, HUKOTHHA,
HapKOTHYECKHX BEILECTB HA 3J0POBBE YEIOBEKA; BIMSIHUEC MyTar€HOB HA OPTaHU3M Y€JIOBEKA; IPUYNHBI
HACJIC/ICTBEHHBIX U HEHACJICACTBEHHBIX M3MEHEHHH, HACIEeICTBEHHBIX 3a00JIeBaHUil, TEHHBIX U XPOMO-



COMHBIX MYTAllHi{; 3aBUCUMOCTb 3/710POBbsSI UEIOBEKA OT COCTOSIHHUSI OKpPY)KaIOIllel CpeJibl; MPOsBICHUE
HACJICJICTBEHHBIX 3a00JICBaHUI, IMMYHHUTETA y YEJIOBEKA; POJIb TOPMOHOB H BUTAMUHOB B OPTaHU3ME;

. YCTaHABIIMBATh B3aWMOCBSI3M CTPOCHUS M (YHKIIUH MOJICKYJ, OPraHOMJIOB KIICTKH;
IJIACTUYECKOTO M SHEPreTHIECKOro 0OMEHa; CBETOBBIX M TEMHOBBIX (ha3 (POTOCHHTE3A;

. pemaTh 3a/1a4yd pa3HOW CIO0KHOCTHU IO IMTOJIOTHUH, TEHETUKE (COCTaBISATh CXEMBI CKpe-
LIUBAHUS ), SKOJIOTUH, IBOJIIOIUH;

. pacro3HaBaTh U ONMHUCHIBATH KIETKH PACTCHUH M KMBOTHBIX; OMOJIOTHYECKHE OOBEKTHI MO
UX N300pakeHUIO;

. BBISIBIIATh OTJIMYUTEIBHBIC MPU3HAKU OTACIBHBIX OPraHM3MOB; UCTOYHHKH MYTarcHOB B
OKpYy»Karolen cpejie (KOCBEHHO);

. CpaBHUBATh U JIeJIaTh BbIBOJBI HA OCHOBE CPaBHEHUS: OMOJIOIHYECKHE OOBEKTHI (KJIETKH,
TKaHU, OpPTaHbl ¥ CUCTEMBI OPI'aHOB, OPTaHU3MbI PACTCHUH, )KUBOTHBIX, TPHOOB U OAaKTEpHii); IPOLECCHI
U siBJIeHUs (OOMEH BEILECTB y PACTEHH, )KMBOTHBIX, YEJIOBEKa, MIIACTUYECKUI U SHEepreTudeckuii o0-
MeH; ()OTOCHHTE3 ¥ XEMOCHHTE3); MUTO3 U Mel03; Oecosoe U IO0JI0BOe Pa3sMHOKEHHE; OILUIOJI0TBOpPE-
HUE y PACTEHUH U )KUBOTHBIX; BHEIIHEE U BHYTPEHHEE OILIOJOTBOPEHUE;

. ONPEACIATh TMPUHAIICKHOCTh  OMOJOTHYCCKHX 00BEKTOB K orpene-
NEHHOU CUCTEeMAaTUUYECKOM rpymnme (kiaccupukanus);

. aHATM3UPOBATH BIIUSTHUE dakTopoB pHuCcKa Ha 3JI0pOBbBE YeJoBe-
Ka;  pe3yJbTaThl OMOJIOTMYECKUX IKCIIEPUMEHTOB, HAOIFOICHUH 110 UX OIHCAHUIO;

. WCIIOJIb30BaTh TPUOOPETEHHBIE 3HAHHMS W YMEHHUS B TPAKTHYCCKOW ACSITEIHLHOCTH H

MIOBCETHEBHOM KM3HU /7151 000CHOBAHUS MIPABHII IOBEICHUS B OKPYXAIOIIeH cpesie; Mep NpoduIakTHKU
pacrnpocTpaHeHus 3a0071€BaHUM, BbI3bIBAEMBIX PACTCHUSIMU, )KUBOTHBIMH, OAKTEPUSIMU, TPUOAMU U BU-
pycamu; TpaBMaTu3Ma, crpeccoB, BUU- uHbekuuu, BpeAHBIX NPUBHIYEK (KypeHHUE, aIKOTOIU3M,
HapKOMaHUsl ); HAPYIICHUS] OCAaHKH, 3PEHUs, CIyXa, MHPEKIIMOHHBIX U MPOCTYIHBIX 3a00J€BaHUI; OKa-
3aHMS TIEPBOIM MOMOIIM MPU TpaBMaX, MPOCTYAHBIX U JIPYTHX 3a00JE€BaHUSIX, OTPABICHUH MHUILEBBIMH
MPOAYKTaMH;

. MPOBOANTH CAMOCTOSITENIbHBIN MOKMCK (B TOM YHCIE C MCIOJIb30BaHHMEM HH(OPMAIIUOH-
HBIX TEXHOJIOTHI) OMOJIOrudecko HHGOPMAIIUH.

I1.Conep:xanue nporpaMmmsi

Tema 1. «buosorus kak Hayka. MeToibl HAYyYHOI'0 MO3HAHM S

buonorus kak Hayka, ee JOCTH)KEHHS, METOJAbI MMO3HAHUS KUBOU mpuposl. Pons Guonoruu B
(hopMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOU KapTHUHBI MUpa. bronorndeckue TepMUHBI U TIOHS-
TUA. YPOBHEBAs OpraHu3anus 1 3Botonus. OCHOBHbIE YPOBHHM OpPraHU3alUM KUBOM MPUPOJBI: KIETOU-
HBIN, OPraHU3MEHHBIHN, TOMYJSIITHOHHO-BUI0BOM, OMOTeorieHOTHIeCKui, OnochepHsbiii. buonornueckue
cuctembl. O0IIME TPU3HAKK OMOJOTHYECKUX CUCTEM: KIETOYHOE CTPOCHHE, OCOOCHHOCTH XUMUYECKOTO
cocTaBa, OOMEH BEIIECTB M TMPEBpAIECHUs YHEPIHH, TOMEOCTa3, Pa3ApakUMOCTh, JBHKEHHUE, POCT U
pa3BUTHUE, BOCIIPOU3BEIEHUE, IBOJIOLUS

Tema 2. «KileTka KaKk OH0JIOrHYEeCKAs CUCTEMAa»

CoBpeMeHHas KJIeTOYHasi TeOpHsi, €€ OCHOBHBIE MOJIOKEHUS, POJib B (POPMUPOBAHUH COBPEMEH-
HOM €CTECTBEHHOHAyYHOM KapTUHbI Mupa. Pa3BuTue 3HaHui 0 kieTke. KneTtouHoe cTpoeHne opraHus-
MOB — OCHOBA €JUHCTBA OPIaHUYECKOr0 MUPA, JOKA3aTeIbCTBO POJCTBA KUBOU IIPUPOBI

Mmuoroo6pa3ue kierok. [IpokapuoTrsl u 3ykapuoThl. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK
pacTeHHiA, )KUBOTHBIX, OaKTepUid, TPHOOB.

XUMHUYECKUH COCTaB KIETKH. Makpo- U MHKPOIJIEMEHTHI. B3auMOCBs3b CTpOCHUS U (YHKIIUHA
HCOPraHNYCCKUX U OPraHUYCCKHUX BCUICCTB (GGHKOB, HYKJIICMHOBBIX KHCJIOT, YrJICBOAOB, JUIIUIAOB,
AT®), BXOAIIUX B COCTAB KJIETKU. POJIh XUMHUUECKHUX BEIIECTB B KJIIETKE U OpPraHU3ME YEIOBEKa.



Crtpoenue kineTkd. B3auMocBs3b cTpoeHust U (PyHKIUN 9acTeid 1 OpraHOMAO0B KJIETKH — OCHOBA
ee 1e’10CcTHOCTH. OOMEH BEIIEeCTB U MPEBPALICHUS YHEPIUU — CBOWCTBA JKUBBIX OPraHU3MOB. DHEPreTH-
YeCKUii OOMEH M TIJIaCTHYECKUU 0OMEH, UX B3auMOCBs3b. CTauu SHEPreTuYecKoro ooMeHa. bpokenue
u apixaane. GOTOCUHTE3, €ro 3HaUeHUe, KocMuuyeckasi posb. Pasbl ¢porocuHTe3a. CBETOBBIE M TEMHO-
Bble peakiuu (POTOCHHTE3a, UX B3aWMOCBS3b. XeMOCHHTE3. Poiib XxeMocuHTe3upyromux OakTepuil Ha
3emie.

I'eneTnueckass nHpopManus B KieTke. | €Hbl, FeHETUYECKU KOA M €ro CBOWCTBa. MaTpHYHBIN
XapakTep peakiuii OnocuHTe3a. buocuHTe3 0enKa U HYKJICHHOBBIX KHCIIOT.

Knerka — reHernueckas eAMHMIIA KUBOTO. XPOMOCOMBI, UX cTpoeHue (dhopma U pa3mepsl) U
¢ynkuuu. Yucao XpoMOCOM U UX BUIOBOE MOCTOSIHCTBO. COMAaTHYEeCKHE U MOJIOBBIE KIETKH.

JKu3HeHHBIN UK KIeTKU: nHTepdaza u MuTo3. MUTO3 — JIeJIeHHe COMAaTHYECKUX KJIETOK. Meii-
03. @a3pl MUTO3a U Melo3a. Pa3BUTHE NOJIOBBIX KJIETOK y PACTEHUN U JKUBOTHBIX. /[eleHne KIIeTKU —
OCHOBA POCTa, Pa3BUTHUS U PA3MHOXKEHHUS OpraHu3MoB. Posib Meito3a 1 MuTO3a

Jlabopamopuvie pabomoul: Nel «H3yuenue Kiemok pacmeHutl U #}CUBOMHbIX NOO MUKPOCKONOM Y,
Tema 3. «Opranusm kak 0H0JIOTHYECKAs] CHCTEMa)

Pa3HOOOpasue opraHu3MOB: OJHOKJICTOYHBIE W MHOTOKJICTOYHBIC; aBTOTPOQBI, TeTEPOTPOQHI,
a’po0Os1, anaspooOsl.bakrepun, ['pudsl, Pactenus, JKuBotHsie, Bupycsi.

Bocnpoussenenue opranusmoB, ero 3HadeHue. Crioco0bl pa3sMHOKEHUS, CXOJCTBO U pa3jindyue
II0JIOBOTO U Oecriosioro pasMHoxkeHus. OmIoJ0TBOPEHHE Yy LIBETKOBBIX PACTEHUI U MO3BOHOYHBIX >KU-
BOTHBIX. BHEIIHEE U BHYTpEHHEE OIUIOAOTBOPEHUE.

OHTOreHe3 U MpHcyle eMy 3aKOHOMEPHOCTH. DMOPHOHAIBHOE U [TOCTIMOPHOHAILHOE Pa3BU-
THE OpPraHu3MoB. I IpuunHbBI HapyIEHUS Pa3BUTHS OPTAHU3MOB.

FGHGTI/IKa, ee 3agaud. HaciaeacTBEHHOCTh U M3MEHYHMBOCTh — CBOMCTBA OpTraHUu3MOB. Metoapl
reHeTuky. OCHOBHBIE T€HETUYECKHE IMOHSATHSI U CUMBOJIMKA. XpOMOCOMHaSI TCOpHA HACIICACTBCHHOCTH.
COBpeMeHHBIe MMPEACTaBJICHUA O I'CHE U TCHOMC.

3aKOHOMEPHOCTH HACJIEAICTBEHHOCTH, UX LIUTOJOTHYECKUE OCHOBBI. 3aKOHOMEPHOCTH HACIIEO-
BaHUs, ycTaHOBJIEeHHBIEe . MeHenem, NX HUTOJOTMYECKUE OCHOBBI (MOHO- M AUTHOPHUIHOE CKpEIlnBa-
Hue). 3akoHsl T. Moprana: ClenjIeHHOe HaclleIoBaHHE IPU3HAKOB, HApYIIEHUE CLEIUICHUs reHoB. ['e-
HeTuKa noia. HacnenoBanue npu3HaKoB, CHEIUIEHHBIX € MOJIOM. B3anMonelictBue reHoB. I'eHOTHI Kak
L[eJ0CTHas cucTeMa. | eHeTrka denoBeka. MeTo/ibl U3ydeHHs] TeHEeTHKHU YeoBeka. Pemenue reneruue-
ckux 3a1a4d. CocTaBIeHUE CXEM CKPELMBAHUS.

3aKOHOMEpHOCTH u3MeHuYMBocTU. HeHacnenctBeHHas (MoauuUKalMOHHAs) HW3MEHYHBOCTb.
Hopma peakuuun. HacnenacTBeHHas HN3MEHUYMBOCTB: MyTallMOHHas, KOMOWHATUBHAsA. Bujel myranuii u
UX MPUYHUHBI. 3HAY€HHE U3MEHYMBOCTHU B )KH3HU OPraHU3MOB U B 3BOJIIOLUIO.

3HaueHue TeHEeTUKHU JIsl MeTUIIMHBL. HacnencTBeHHbIe 00JIe3HH YeIOBeKa, UX MPUYUHBI, TPOdH-
JlakTUKa. BpenHoe BIMAHUE MYTareHoOB, ajlKOroJisi, HAPKOTHKOB, HUKOTHHA HA TEHETUYECKUM armapar
KJIETKH. 3alliTa Cpe/ibl OT 3arpsi3HEHUs MyTareHaMu. BbIsiBIeHHe UCTOYHUKOB MYTareHOB B OKPY’Karo-
et cpefe (KOCBEHHO) M OIIEHKAa BO3MOXHBIX MMOCJIEACTBUN MX BIIHMSHUS Ha COOCTBEHHBIM OpTaHU3M.
Pemenne Guonornyeckux 3auad.

Cenekuus, ee 3a7auu U npakTudeckoe 3Hauenue. Bknang H.M. BaBunoBa B pa3BUTHE CEJIEKIUH:
y4eHHUE O IIEHTPaX MHOT000pa3us U MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHIA; 3aKOH TOMOJIOTHYECKUX
pr,HOB B HaCHeﬂCTBeHHOﬁ N3MCHYHNBOCTHU. MeTO,Z[I)I CCIICKIIMN U UX TCHECTUYCCKUEC OCHOBBI. MeTO)II)I BbI-
BEJICHUSI HOBBIX COPTOB PACTEHUM, MOPOJI ’KUBOTHBIX, IITAMMOB MUKPOOPIaHU3MOB. 3HAUEHUE T'€HETUKHU
JUTSI CeNIeKITMHU. bronornyeckrne OCHOBBI BhIpAIIMBAHUS KYJIbTYPHBIX PACTEHUN U JOMAIITHUX KUBOTHBIX.

buorexnonorus, ee Hanpasiienus. Kierounasi u reHHast HHXXEHEpHUsl, KIIOHUPOBaHUE.
Tema 4. «Cucrema 1 MHOT000pa3ue OPraHNYecKOro MUpPa»
OcCHOBHBIE ~ CcHUCTEMaTHYecKhe  (TaKCOHOMHYECKHE) KaTerOpuu, UX COMOAYMHEHHOCTb.

Muoroo6pasue opraan3mMoB. OHOKJICTOYHBIE " MHOTOKJIETOYHBIE,  aBTO-
TpOdBI U TETEPOTPOPHI, a’po0bl MaHadpoOBbI.



Bupycsl - HekeTouHble GOPMBI KU3HH. Mepbl TPOQHIAKTHKH PACIIPOCTPAHEHHS BUPYCHBIX 3a-
0O0JIEBAaHU.

[HapctBO bakTepuu, crpoeHune, )KU3HEAEATEIIbHOCTh, PAa3MHOXKEHUE, POJIb B Tpupoae. bakrepun -
BO30yauTEeNN 3a00JIeBaHUI PAaCTeHMI, KUBOTHBIX, denoBeka. [Ipodumiaktuka 3aboneBaHmid, BhI3bIBaC-
MBIX OaKTEPUSMHU.

HapcTtBo pactenuii. CtpoeHue (TKaHH, KJIETKH, OpraHbl), )KU3HEACITEIHLHOCTh U PA3MHOXKEHUE
pPacTUTENHLHOrO OpraHu3Ma (Ha MpuMepe MOKPHITOCEMEHHBIX pacTeHuil). Pacno3naBanue (Ha pucyHKax)
OpraHoB pacteHuii. MHOrooOpa3ue pacrenuil. OCHOBHBIC OT/IEIBI pacTeHH. Bomopociu, ux cTpoeHue,
paszHooOpasue u poib B Mpupoje. Mxu, manopoTHUKOOOpa3HbIe, TOJIOCEMEHHbIE, UX CTPOCHHE, Pa3Ho-
oOpasue u posb B pupoe. [lokpeitocemennbie pacteHus. OMHOIOIBHBIC U JBYIOJILHBIC, UX OCHOBHBIC
cemeiictBa. Ponb pacTenuii B mpupoe 1 )KU3HU YeIOBeKa.

[lapcTBO TpHOOB, CTPOCHUE, KUZHEACATEILHOCTh, pa3MHOXKEeHHE. Vcronb30BaHue TpuOOB yis
MOJIyYeHHUs MPOJYKTOB MUTAHUA U JIeKapcTB. Pacrio3HaBaHue cbeJOOHBIX U SA0BUTHIX IpubOB. Jlnmaii-
HUKH, UX pasHooOpas3ue, 0COOCHHOCTH CTPOCHHUS U KHU3HEAeATeIbHOCTH. Poib B mpupozae rpu0oB u u-
LIaHHUKOB.

L[apCTBO KHUBOTHBIX. OI[HOKJIGTO‘-IHI)IC N MHOTOKJICTOYHBIC )KMBOTHBIC. XapaKTepI/ICTI/IKa OCHOB-
HBIX THUIIOB 6CCH03BOHO‘IHLIX, KJIACCOB WICHHUCTOHOTHX. OCOOEHHOCTH CTPOCHHUA, XKU3HCACATCIbHOCTH,
Pa3MHOKCHU:, pOJib B IIPUPOAC U KU3HHU YCIIOBCKA. XOpI[OBI)IC JKHUBOTHBIC. XapaKTepI/ICTI/IKa OCHOBHBIX
KJaccoB. Ponb B IIpUpoAC U KU3HU YCIIOBCKA. Pacno3naBanue (Ha pI/ICYHKaX) OpraHoB U CHUCTEM Opra-
HOB Y JXUBOTHBIX.

Jlabopamopuwvie pabomol: No2: « Tkanu @vicuiux pacmeHuiiy
Tema 5. «Opzanusm uenoeexka u ezo 300p06ve)

[Tpeamer u3yueHust aHaTOMUM, (PU3NOJIOTUM U TUTHEHBI yenoBeka. Tkanu. Pacno3HaBaHue (Ha
PUCYHKAX) TKaHeH, OpraHoB U CUCTEM OPTaHOB.

OnopHo-/BUTaTeNbHas CUCTeMa, €e CTpoeHue M (pyHKIuoHupoBaHue. llepBas momous npu
TpaBMax.

CTpOCHI/IC 151 pa60Ta JBIXaTEJIbHOM CHCTEMEI. I'a3000MeH B JIETKUX M TKaHSX.. 3a00JICBaHHS op-
TaHOB JbIXaHUs.

BuyTpenHss cpena opranusma yenoBeka. KpoBe u kpoBooOpaienue. I'pynnsl kposu. [lepenu-
BaHue kpoBu. UMmynurert. [lepBas nmomous npyu KpOBOTEUEHUSIX.

HeiiporymopanbHas perysisnuus NpoLeccoB KU3HEAECSITENBHOCTA OpraHu3Ma KaKk OCHOBA €ro Iie-
JIOCTHOCTH, CBSI3U cO cpenoil. HepBHas m »HAOKpWHHAS CHCTEMBI. Bpicmias HepBHas HESTEIbHOCTb.
OcoOeHHOCTH TICUXUKH YenoBeka. PedrekropHast Teopusi moBeneHus. BpoxkaeHHbIe M IPHOOPETEHHBIE
dhopmel moBenenus. CoH, ero 3Hadenne. Co3HaHUE, MaMSITh, YMOIIMH, P€UYb, MBIIIIJICHHUE.

MoueBsblienuTeNbHAs CUCTEMA U Koxka. IX cTtpoenue, paboTa 1 rUrueHa.
AHanu3aTopsl, X poiib B opranuzme. CtpoeHue u GyHKIIIH.
OOMeH BelecTB U MPeBpallleHHe YHEPTUN B OpraHu3Me YeaoBeka. ButaMuHsl.

ITonoBas cucrema denoBeka Pa3zMHOXkeHHE M Pa3BUTHE YENOBEKa. PeNponyKTHBHOE 310pOBBE
yenoBeka. [lociencTBus BIMsSHUA aKOTr0JIsl, HHKOTHMHA, HAPKOTUYECKUX BEILECTB HA Pa3BUTHE 3apO/bl-
1112 YeJIOBEKA.

JInuHast ¥ OOIECTBEHHAs TUTHEHA, 370pPOBbI 00pa3 ku3HU. [IpodunakTuka HHPEKIIMOHHBIX 3a-
OoseBaHMil (BUPYCHBIX, OaKTepHaIbHBIX, TPUOKOBBIX, BBI3BIBAEMbIX >KMBOTHBIMH). [Ipemymnpexnenue
TpaBMaTU3Ma, IPUEMbI OKa3aHUs NEpPBOMl NOMOIIM. BpenHble W MOJE3HbIE NPUBBIYKU. 3aBUCHUMOCTH
3JI0pOBbsI UEJIOBEKA OT COCTOSTHUS OKpYXkarolei cpenbl. CoOmoaeHne CAaHUTApHO-TUTHEHUYECKUX HOPM
Y TIPaBUJI 3/J0POBOTO 00pa3a KU3HHU.

Jlabopamopuwvie pabomol: Ne 3 «H3yuenue mrxaueti opeaHu3ma Yeao6exkda

Tema 6. «Ieonouun rHcueoit nPUPoOOvL)



Bupn, ero xpurepun. [lonynsinus — CTpyKTypHasl €IUHHIA BUAA W DJIEMEHTapHAsI €IWHUIIA DBO-
morun. Mukpossosonusa. O6pa3oBanue HOBBIX BUI0B. CriocoObl BumooOpa3oBanus. CoxpaHeHHE MHO-
roo0pa3us BHIOB KaK OCHOBA YCTOMYMBOCTH OHOC(hEpHI.

Pa3Butue 3BONIIOIMOHHBIX WJeH. 3HAYeHUE 3BOMIOUUOHHON Teopun Y. [lapBuna. B3zaumocsssb
JIBUKYIIUX CHIT 3BOJIOLIMUA. DOPMBI €CTECTBEHHOTO 0TOOpa, BUBI OOPHOBI 3a cymiecTtBoBanue. CuHTe-
THYECKasi TEOpUs IBOJIOLUH. DieMeHTapHble (akropsl 3Bomonuu. Mccnenoanus C.C. YeTBepukona.
Pounb 5BOMIOIIMOHHOM Teopuu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYUHOM KapTUHBI MUPA.

Jloka3arenbCcTBa HBOJIOIUH KUBOM MPUPOABI. Pe3yabTaThl 3BONIOIMH: MPUCIIOCOOIEHHOCTD Op-
TraHU3MOB K cpejie 00MTaHUs, MHOTOOOpa3Ke BUJIOB.

MakposBomtoniusa. Hanpasnenus u mytu sBomonmu (A.H. Cesepuos, WM. llImanbraysen).
buonoruueckuii nporpecc u perpecc, apomophos, uanoagantanus, aereuepanus. [Ipuunnel Ouonoru-
YEeCKOro mporpecca u perpecca. [ unore3sl BO3HUKHOBEHUs )KU3HU Ha 3emiie. OCHOBHBIE apoMOP(O3bI B
HBOJIIOLIMM PACTEHUMN U )KUBOTHBIX. Y CJIO’KHEHHE KUBBIX OPraHU3MOB Ha 3eMiie B IPOLIECCE IBOJIOLUU.

HponcxomneHHe YyelIoBeKa. YenoBeKk Kak BUJ, €TO MCCTO B CUCTEMC OPraHM4Y€CKOIro Mupa. Tu-
IOTE3bI ITPOUCXOKACHUA YCJIOBCKA COBPCMCHHOI'O BHUIA. I[BI/I)I(YH.II/I@ CHJIBI U OTaIllbl 3BOJIFOIIUH YCJIIOBC-
ka. Yenoseueckue pachel, UX TCHETHUYCCKOC POACTBO. buoconnansHas nmpupoaa 4€JI0BCKa. COHI/IaJH)HaSI n
InpupoaHad cpcaa, agalTainun K HEl JeJloBeKa

Tema 7. «Ixocucmemol u npucyuiue um 3aKOHOMepHocmu»

Cpenpl oOMTaHUS OPraHM3MOB. DKoylorndyeckue (hakropel: abmoTmyeckue, OMOTHUECKUE. AH-
TponoreHHsIi akrop. Mx 3HaueHue.

Okocucrema (0MOreoeHo3), €¢ KOMIOHEHTbI: IPOYLIEHThl, KOHCYMEHTBI, PEAYLIEHThI, UX POJIb.
Bunosas v mpocTpaHCTBEHHAs CTPYKTYPhI KOCUCTEMBI.

Tpoduueckue yposHu. Llenu u cetn nutanus, ux 3BeHbs. [IpaBuia 3K0I0rMuecKoi MUPaMU/IBbL.
CocraBiieHne cxeM nepeiayy BeIEeCTB U dSHEpruu (Lernel MuTaHus).

Pa3znoobpaszue sxkocuctem (OuoreoreHo3oB). CaMopa3BUTHE U CMEHA YKOCUCTEM. Y CTOMUHUBOCTD
U TMHaMHKa SKocucTeM. bruosorndyeckoe pazHooOpasue, caMOperyisius U KPyroBOpOT BEIIECTB — OC-
HOBa YCTOWYMBOTO PAa3BUTHUS IKOCUCTEM. [IpUYMHBI yCTOWYMBOCTH M CMEHBI dKOCHCTEM. V3MeHeHwus B
JKOCUCTEMAX MO BIIUSAHUCEM HOCATCIBHOCTU YCIIOBCKA. AFpOQKOCI/ICTCMBI, OCHOBHBIC OTJIMYMA OT IPH-
POJTHBIX SKOCHCTEM.

buocdepa — rmobanbrHas skocucrema. Yuenue B.M. Bepuanckoro o 6uocdepe. Kupoe Bere-
cTBO, ero Gynkuun. OcoOeHHOCTH pacmpeeneHus Ouomaccsl Ha 3emie. bruonorudeckuii KpyroBopoT u
MpeBpaIleHNe YHEPTUU B OMocdepe, poiib B HEM OPraHU3MOB Pa3HbIX APCTB. DBOJIOLHS Ouochepbl

Jlabopamopnvie pabomui:Ne 4 « Brusnue memnepamypul Ha Opodicenue OporiciHcei»

ConeprxaHue NPOrpaMMbl H pacrnpeaesieHHe 1Mo Yacam

Ne Haumenoeanue mem Bcezo Koauuecmeo uacoe
n/n uacoe | meopemuue- | NPAKMUYECKUE
CcKue
1. 1 -
buonorns — HayKa 0 XKU3HU 1
2. 9 1
«KieTka kak OMooruueckas CUCTEMa 10
3. 6 -
«Opranusm Kak OMOJIOTHYECKAsT CHCTEMaY 6
4, 6 1
«Cucrema 1 MHOT00Opa3ue OpraHuyecKoro MUpa» 7
5. 2 1
«OpraHusm 4eoBeKa U €ro 3JJ0POBbEY 3
6. . 3 -
«IBOJIONHNSI )KUBOU MPUPOJIBI 3
7. 3 1
«OKOCUCTEMBI U IPUCYLTNE UM 3aKOHOMEPHOCTH 4
Hroro: 34 30 4




1. TemaTnuyeckoe njiaHMpoBaHue

Ne Ha3zBanue paszena u rema ypoka DJIEMEHTHI COJIepKaHuUs
ypoKa

1 Tema 1. buonocus — nayka o sncusznu (I u) Buosorus kak Hayka, ee JOCTHKe-
]g)Be;[eHHe. buosorusa — Hayka o xusHu. Paznenst HUSL, METOJIbI TIO3HAHMS KUBOIA

vnojorur. Heoprannueckrie BenecTna B KJIECTKE.
Opranuueckue BEHiecTBa B KIIETKE. npupo/pl. Poss Guonornu B pop-
MHPOBAaHUU COBPEMEHHOM ecTe-
CTBEHHOHAY4YHOUW KapTHUHBI MHUPA.
buonoruueckue TepMUHBI U OHS-
TUs. YPOBHEBAsI OpraHu3alus u
SBOJIIOLINSL.

2 Tema 2. «Knemka kak ouonocuueckasn cucmema» | CoBpeMEHHasl KJIETOYHAs TEOpHS,

(10w) €¢ OCHOBHBIC TOJIOXKCHHUSA, POJIb B
(hopmupoBaHUN COBPEMEHHOM

Pemienue 3amau Ha onpeeneHUe cocTaBa HyKJICH- €CTECTBEHHOHAYYHOU KapTHUHBI

HOBBIX KHCJIOT. Mupa. PazBuTue 3HaHUI O KIIETKE.

3
MHuoroo6pasue KJIeTOK )KUBBIX OpraHu3MOB. Jyka- | MHuoroo6pasue kierok. [Ipokapu-
puoTtudeckas kierka. OpraHouabl ATOILIA3MBI. OTBHI U dyKapuoThl. CpaBHUTEIIbHAS
[IpokapuoTrueckas KjaeTka XapaKTepUCTUKA KJIETOK pacTe-

HUH, XUBOTHBIX, OaKTepwii, rpu-
00B.

4 o
XpoMocoMmel, ux ctpoeare U QyHKuH. CoMaTtnde- | XUMUYECKUH  COCTaB  KIICTKHU.
CKHE U TOJIOBBIE KIJIETKHU. Makpo- u MuKposneMeHThl. B3a-

5 N . UMOCBSI3b CTPOCHUS W KITUI
MeTtabou3M: SHEPTeTUUECKUM U MITACTUUCCKUN p (bynxu

HEOPTraHWYECKUX U OPraHMYECKUX
oOMeH. Pemienue 3a1a4d Ha ornpeieJieHHe YUClia MO-

BeuiecTB (0€IKOB, HYKJIEMHOBBIX
JIEKYJ BEIIECTB, YYACTBYIONIUX B KaTaOoJIM3Me.

6 KHCIIOT, YIJIE€BOJOB, JIUIUJIOB,
dotocunTe3 1 XeMocuHTE3. briocunTes Oenka u AT®), BXomdmux B COCTaB KJIET-
HYKJICMHOBBIX KHCIIOT. Ki. Poib XMMHUUYECKUX BEIIECTB B

7 KJIETKE ¥ OPTraHU3Me YEJIOBEKa.
Pemenue 3aau Ha onpeeneHre cocTaBa HyKIen- p
HOBBIX KHCJIOT. Crpoenue kineTku. BzanmocBs3b

8 CTpoeHUs] W (yHKUMH YacTed U
Peenue 3aau Ha onpeaeneHue AIMHbI 1 MacChl

OpraHOMJIOB KIJIETKM — OCHOBa €€
reHa, Macchl OeKa.

9 nenoctHoctd. OOMEH BeIeCTB |
JKuzHeHHbIN UK KIeTKH. CXOACTBO U OTJIMYHE MIPEBPAIIEHHUS SHEPTHH — CBOWCTBA
MHUTO3a U Mel03a. Pa3BUTHE TIOJIOBBIX KJIETOK y JKUBBIX OPTaHU3MOB. JHEpreThye-
pacTeHuM U )KMBOTHBIX. CKMM OOMEH M IIaCTHYCCKUU 00-

10 MEH, HX B3aHMOCBSI3b TaJ AN
Pemienue 3a1au Ha onpeeneHUE Yucia MOJIEKYJ CH, 3anMOC 5 3b. (B: an

HEpPreTHYeCcKor MEHa. Ke-
BEIIECTB, YYACTBYIOIINX B MPOIIECCE JICTICHUS IHCPTCTHHCCKO Oq(; © poXe
KICTKH HUE U JpixaHue. POTOCUHTE3, €Tro
3HauYE€HHE, KOCMUYecKas poib. Da-
361 (oTocuHTe3a. CBETOBBIE |
TEMHOBBIE peakIuu (OTOCUHTESA,

UX B3aUMOCBSI3b.

11 . Jlabopamopnwie pabomul: Nel
CpaBHuTENbHAS XaPAKTEPUCTHKA KIIETOK PACTEHUH, | «M3yuenue kiemok pacmenutl u
’KHBOTHBIX, GaKTepHii, TpHOOB. HCUBOMHBIX NOO MUKPOCKONOM

12

Tema 3. «Opzanusm Kaxk duonozuyeckas cucme-
may (6u)

Pa3HO0Opasue opraHu3MoB: OAHOKIETOUYHBIC U
MHOTOKJIETOYHBIE, aBTOTPO(]BI U TeTepOTPOdHI

PazHooOpasue opraHuzMoB: OJHO-
KJIETOYHbIE ¥ MHOTOKJIETOYHBIE;
aBTOTPOdBI, TETEPOTPOPHI, a’po-
Ob1, aHa’poOwl.bakTepuu, ['puodHI,
Pacrenus, )KuBotnsie, Bupychi.




13

Pa3zmuoxxenue, crmocoosl pazMHOXKeHUsA. OHTOTECHE3,
MPUCYIIUE EMY 3aKOHOMEPHOCTH.

Bocnpoussenenne  OpraHu3MoB,
ero 3HadeHue. CriocoObl pa3MHO-
’KEHHS, CXOJICTBO M pa3ziH4He MOo-
JOBOTO M OECHojioro pa3MHOXe-
Hus. OIUIOOTBOPEHHE Yy IBETKO-
BbIX paCTeHI/IfI H II03BOHOYHBIX
’KUBOTHBIX. BHelIHee W BHYTpEH-
Hee OIUIOZI0TBOPEHUE.

14 I'eneruka. CoBpeMeHHbIE NpeCcTaBieHus o reHe U | ['eneruka, ee 3amaun. Hacnen-
IF€HOME.3aKOHOMEPHOCTH HACJIEICTBEHHOCTH, UX CTBEHHOCTb M W3MEHYHMBOCTH —
UTOJOTHYECCKHE OCHOBBI CBOWCTBAa OpPraHu3MoB. MeToabl

15 reHeTukd. OCHOBHBIE TI'€HETHYE-
Pemenune renernueckux 3aznad. CocTaBI€HHE CXEM

CKH€ IOHSATHS U CUMBOJHUKA. Xpo-
CKPEILHBAHHUS.

16 MOCOMHasi TEOpHUs HacCJIEICTBEH-
M3MeH4nBOCTE NPU3HAKOB Y Opranu3MoB. Bpennoe | moctu. CoBpeMeHHbBIC Ipe/ICTaB-
BIMsIHUE MyTareHoB. HacnencTBeHHble 00JIe3HHU. JICHUS1 O T€HE U TEHOME.

17 Cenexuus, ee 3a1a4 U IPaAKTUYECKOE 3HAYCHUE.
bruortexHoorys, KjeTouHas U reHHasi HH)KEHEPHU,

KJIOHUPOBAHHUE.
18 Tema 4. «Cucmema u mHo2000pazue opzanuue- 0
CHOBHBIE  CHCTEMaTHYECKHE
CK020 Mupa» (74) (TaKCOHOMHMYECKHE) KaTre-
Cucrematnka. OCHOBHbBIE TAKCOHOMHYECKHE KaTe- TODHH, HX COTIOTYHHEHHOCTS,
ropuu. Bupycsi.IlapcTtBo 6akTepun. Muoroo6pasue opraru3mos. O1i-
HOKJIETOYHBIE U MHOTOKJI€E-
TOYHBIE,  aBTOTPO(BI U Te-
TepOTpO(dbI, a3pOObI ua-
Ha’pOOBbI.

19 .

IMapctBo pacrenuii. PacrturenbHble TKaHU W Jlabopamopuwvie pabomul:
opranbl. Bonopocin. Mxu. | Ne2: «Tranu evicuuux pacmenuti»
[TanopoTHHKOOOpa3HbIe. I 0J0CEMEHHBIE.

IToKpbITOCEMEHHBIE PACTEHHSI.

20 . . . o
CemelictBa OnHonmonbHbIX pacteHuil. CemelictBa | LlapctBo  pactenuii. Crtpoenue
JIByHONBHBIX  pacTeHUM. HapctBo  rpuOsbl. | (TKaHM, KJIETKH, OpraHbl), KHU3HE-
JInmaiiHuKy. JEATEIBHOCTh W Pa3MHOYKEHUE

pacTUTENbHOrO oOpraHusma (Ha
IIpUMeEpEe NMOKPBITOCEMEHHBIX pac-
TeHui). Pacno3nHaBanue (Ha pu-
CyHKax) OpraHoB pacTeHuil. MHo-
roobpasue pacteHuid. OCHOBHBIE
oTxensl pacteHud. Bogopocinu, ux
CTpOEHHE, pa3HOOOpa3ue U poib B
npupoge. MxH, ManopOTHHUKO0O-
pasHble, roJOCEMEHHBIE, UX CTPO-
€HHe, pa3HooOpa3ue U poib B
npupoae. IlokpeiTocemeHHbIE pac-
TeHus. OJITHOOJIBHBIE U ABYJOJIb-
HbIE, HMX OCHOBHBIC CEMEHCTBA.
Ponp pactenuil B Ipupoae U Ku3-
HU 4€JIOBEKa.

21
[MapctBo  kuBOTHBIe.  OCHOBHBIE  Mpu3HaKH, | [lapcTBO kuUBOTHBIX. OnHOKIIE-

knaccudukanus. OTHOKIETOYHBIC KUBOTHBIC. Tun

TOYHBIC W MHOI'OKJICTOYHBIC XKH-




KummeunomnonocTHEIE.

BOTHBIE. XapaKTEpPUCTUKA OCHOB-

HBIX THIOB  OECII03BOHOYHBIX,
22 KJIACCOB  WjieHHCTOHOrux. Oco-
Tunst [Inockue, Kpyrnsie u Konbuatsie uepsu. Tun
MOILITEOCKIL OCHHOCTH CTPOCHUS, JKU3HEIEs-
3 TEJIbHOCTH, Pa3MHOKEHUS, POJIb B
Tun Unenucronorue (pakooOpasHbl€, | IPUPOJIE U KU3HH YeIOBEKA. XOP-
ayKooOpa3HbIe, HACEKOMBIE). JIOBBIE KHBOTHBIE. XapaKTEPUCTU-
- Tun  Xopmaosele. Knacc PEI10EL Knace | X& OCHOBHEIX KIAccos. Pomb B
3emHoBoaHble. Knacc Ilpecmbikarommuecs. Kiacc NPHUPOJIC W JKH3HHA HenoBeka. Pac-
ITtnner. Knace Mitekonuraronue. NO3HABAHME (Ha PHUCYHKAX) Opra-
HOB M CHCTEM OPraHOB Yy >KHUBOT-
HBIX.
25 Tema 7. «Opranusm 4eJi0OBeKa U ero 310pPOBbe»
(3w
Mecto yenoBeka B Oprannyeckom mupe. Tkanu. Jlabopamophvie  pabomi:
OnopHo-iBuraTenbHas cucrema.Kposoobpamenne | Ne 3 «3yuenue mranetl opeanus-
u mumdooOparicHue. Ma yenosexa
26
[MumeBapuTenbHas U JbIXaTelbHas CHUCTEMBI. MoueBbiieuTeNbHAS  CH-
MoueBbiienurensHas cucreMa. Koxa. [lomoBas | crema u koxa. Ux cTpoenue, pa-
cucrtema. PenpoyKTUBHOE 3/10pOBbE YETIOBEKA. 00Ta ¥ TUTHEHA.
AHanu3aTopel, UX pOJib B
opranusme. CtpoeHue U QyHKIUU.
OOmeH BemiecTB U Tpe-
BpallleHuE SHEPTUU B OpraHU3MeE
yenoBeka. ButaMuHsbl.
ITonoBass cucrema 4yenose-
ka Pa3MHOXeHHE M pa3BUTHE 4e-
JoBeKa. PenmpoaykTuBHOE 310pO-
Bbe uenoBeka. [locnencTBus Biu-
STHUSI QJIKOTOJIsI, HUKOTHHA, HAPKO-
TUYECKUX BEUIECTB Ha pa3BUTHE
3apo/ibIllia YeJI0BeKa.
27 .
HepBHas cucrema. Beicmas HepBHas | HeliporymopaneHas  perynsauus
JIEeSTeNbHOCTh. DHAOKpUHHAs  cucteMa. OOMEH | MpoIeccoB  KU3HEACSITETbHOCTH
BEIIECTB WM TIPEBPAIICHHE DHEPTUU B OPraHU3MeE | OpraHM3Ma KaK OCHOBa €ro Iie-
yesioBeka. BuTaMuHbIAHAU3aTOPBI. JOCTHOCTH, CBSI3U CO CpENOM.
HepBHass m »HAOKpHWHHAs CHUCTe-
Mbl. BpIcmias HepBHas JeATelb-
HOCTh. OCOOCHHOCTH TICUXUKH Ye-
JoBeka. PeduexkTopHas Teopus
noBeZieHNs. BpokJieHHbIE W TIpU-
oOpeTeHHbIe (OPMBI TTOBEICHUS.
Con, ero 3mauenme. Co3HaHHE,
MaMsTh, SMOIMH, pPeYb, MBIIILIC-
HUeE.
28 Tema 8. «IBos0ONMS KUBOH PUPOAL» (3 4)

Teopuu NpouCcX0KAEHUS )KU3HU Ha 3eMJIe. DBOJIIO-
uunoHHas teopus Y. lapBuna.OCHOBHBIE 3aKOHO-
MEPHOCTH 3BOIIOIUH. J{BUKYIIIME CUIIBI U Tallbl

Bun, ero kpurepuu. [onynsmus —
CTPYKTypHas1 CAWHHIIA BHOA U
JJIEeMEHTapHasl €IUWHUIA DBOJIO-




OBOJIOIMHN YCIOBCKA.

uun. Muxkpossomorus.  O6pazo-
BaHHE HOBBIX BHUIOB. CrocoObI
BupooOpazoBanusi.  CoxpaHeHHUe
MHOT000pa3usi BUAOB KaKk OCHOBA
YCTOMUYHUBOCTH OMOCHEPHI.

29

Mukpo3BoIrOIHS. Bunoob6paszoBanue KaK JlokazaTenbCcTBa 3BOJIOLUN
pe3yibTar MHUKPO3KOIIOLUH. @opMBI | KUBOM  HpUpOAbl.  Pe3ynbTaTsl
€CTeCTBEHHOI'0 0TOOpa SBOJIIOLIMM:  MIPUCTIOCOOICHHOCTh
OpraHM3MOB K cpelne oOuTaHus,
MHOT000pa3ue BUJIOB.
30 Maxkpoasomronust. Hanpasienust u
[Tytu mpucrnocobneHuss OpraHu3MoB K  cpele
nytu 3Bosonuu (A.H. Cesepiios,
obOurtanus.MakposBontouus. HanpasneHuss u mytu
N.N. lImaneraysen). buonoruue-
IBOJTIOIIAU -
CKUH TMporpecc M perpecc, apo-
Mopdo3, UANOAANTALINS, JIeTeHEe-
pauus. [IpuuuHbl OMOIOTUYECKOTO
nporpecca u perpecca. ['unoresnt
BO3HUKHOBEHUS KU3HU HA 3eMIle.
31 Tema 9. «Ikocucmemul u npucyujue um 3aKOHO-
meprocmun(4 1) Cpenst  obOutanusi opra-
Cpenbl 00uTaHus OPraHu3MOB. DKOJIOTUYECKUE HU3MOB. DKOJIOTHYECKHE (aKTO-
(dakTophl. 3aKOHBI OPraHU3alMU FKOCUCTEM. bro- - 36 6
re0IIEH03, €r0 KOMIIOHEHTHI U CTPYKTYpa Pl ADHOTHICCKUC, OHOTHICCKUC.
AnTponorenusiii paxrop. Mx 3Ha-
YCHHUE.
32 .
3akoHbl OMONOrMYECKON NpoayKTUBHOCTH. llenu Okocuctema  (6uoreore-
nutanus. CpaBHEHHE MPUPOTHBIX YKOCHCTEM M ar- | HO3), €¢ KOMIIOHEHTBI: TIPOAYIICH-
POLIEHO30B. ThI, KOHCYMEHTBI, PEAYLEHTHI, HX
posib. BumoBast u mpocTpaHCTBEH-
Hasl CTPYKTYPBI SKOCHCTEMBI.
33
N3menenus B skocucremax. buochepa — rnobans- | Jlabopamopuvie pabomovi:Ne 4
Hasl KOCHCTEMA. «Brusanue  memnepamypvl  Ha
Opodrcerue OpotcHcely
34 CoBpeMeHHBIE PKOJIOTUYECKUE MTPOOJIEMBI U ITyTH N3MmeHeHHsT B JKOCUCTEMax TIOJ

HX PpCUICHUS.

BJIMSTHUEM JIEATEIbHOCTH YelloBe-
Ka. ATPOIKOCUCTEMBI, OCHOBHBIE
OTIUYMST OT MPHUPOJHBIX SKOCH-
CTEM.




