|.IlnannpyeMble pe3yibTaThl OCBOCHHS YUeOHOro npeamera «buojaorus
B pe3ynomame uzyuenusn ouonocuu o0y4arouquiica 00ax4#cen

3HATH/IOHUMAThH

npU3HaKu Ou0102UYeCKUX 00beKmOg. KUBBIX OPraHU3MOB; T'€HOB M XPOMOCOM; KJIETOK H
OpPraHu3MOB DPACTCHHUH, J>KUBOTHBIX, TI'pUOOB W OakTepuil; MOMYJSAIHUH; 3KOCUCTEM U
arposkocucreMm; 6uochepbl; pacTeHUH, KUBOTHBIX U T'PUOOB CBOET0 PETUOHA;

CYWHOCID OUON0ZUYECKUX NPOoYeccos. OOMEH BELIECTB U NPEBPAIIEHUs SHEPTUH, TUTAaHUE,
JObIXaHWE,  BBIJEICHHME, TPAaHCIOPT  BEUIECTB, pPOCT,  pPa3BUTHE, Pa3MHOXKCHHE,
HACJEACTBEHHOCTh M W3MEHYMBOCTb, PEryisiuus; JKU3HEICATEIBHOCTH  OpraHu3Ma,
pa3Apa)kuMOCThb, KPYrOBOPOT BEILIECTB U IIPEBPALCHUS SJHEPIUH B DKOCUCTEMAX;

yMeTh

00bACHAMb: POJIH OUOJIOTHH B (POPMUPOBAHNN COBPEMEHHOI €CTECTBEHHOHAYYHON KapTHHBI
MHUpa, B TMPAKTHYECKOW IESATEIBHOCTH JIOACH M CaMOro YYEHHKa; POACTBO, OOLIHOCTH
NPOMCXOXK/ICHUSI M DSBOJIIOIMI0 PACTCHHMHM W JKUBOTHBIX (Ha MpPUMEPE COMOCTABJICHHUS
OTJENBHBIX TPYI); POJIb PA3JIMYHBIX OPraHU3MOB B JKU3HU YEJIOBEKAa M COOCTBEHHOU
NEeSITEIPHOCTH, B3aUMOCBSI3M OPraHM3MOB M OKPYXKAIOIIEH Cpeibl; OHOJIOTHYECKOe
pasHooOpas3ue B COXpaHeHUU Ouocdepsl; HEOOXOIUMOCTh 3aIUTHl OKPYKAIOIIEH Cpeibl;
POJICTBO YeJIOBEKAa ¢ MJICKOIMTAIOIIUMHU KHUBOTHBIMH, MECTO U POJIb YEJIOBEKa B MPUPO/IE;
B3aMMOCBSI3M YEJIOBEKA M OKPYXKAIOLIEH Cpenbl; 3aBUCUMOCTh COOCTBEHHOTO 370POBBSI OT
COCTOSIHUSI ~ OKPY)KAaIOIICH Cpelbl; TMPUYMHBI HACJICJACTBEHHOCTH M  HM3MCHUYUBOCTH,
NPOSIBJIICHUSI HACJIEICTBEHHBIX 3a00JIeBaHNN, UMMYHUTETA y YEJIOBEKa; POJb TOPMOHOB H
BUTAaMHHOB B OPTaHU3ME;

uzyyamo OuonocuyecKue 00veKmvl U NPOUEcchl: CTABUTH OMOJOTHUYECKHE SKCIIEPUMEHTHI,
OIMCHIBATh U OOBSICHATH PE3YJIbTATHI OIBITOB; HAOIIOIATh 32 POCTOM U Pa3BUTHEM PACTCHUH U
JKUBOTHBIX, MMOBEJICHUEM JKUBOTHBIX, CE30HHBIMU M3MCHCHHSIMH B IPUPOIC; PAacCMATPUBATH
Ha TOTOBBIX MUKpOTpEnaparax U OMUChIBaTh OMOJOTHYECKHE OOBEKTHI;

PAcCno3HA6amMb U ORUCHLIGAMD: HA TAOIINIIAX OCHOBHBIC YaCTH M OPTaHOWIbI KJIETKH; Ha KUBBIX
00BeKTax U TaOIUIaX OpraHbl IIBETKOBOTO PACTEHUS, OPTraHbl U CUCTEMBI OPTaHOB KUBOTHBIX,
pacTeHusi pasHBIX OTNENOB, JKMBOTHBIX OTJIENBHBIX THIIOB M KIACCOB; Hamboee
pacmpocTpaHEHHBbIE PACTEHUS U KHUBOTHBIX CBOEW MECTHOCTH, KYJIbTYpHBIE PAaCTeHUS U
JIOMAITHUX KUBOTHBIX, OTIACHBIE JIJISl YeJIOBEKA PACTEHUS M )KUBOTHBIX;

6b1716/1AMb W3MEHYMBOCTh OPTaHHW3MOB, IMPHUCIIOCOOJEHHS OPraHU3MOB K cCpele OOWUTaHus,
THITBI B3aUMO/ICHCTBUS Pa3HBIX BUJIOB B 9KOCHCTEME;

cpagnugamp OUOIOTHYECKUE OOBEKTHl (KJIETKHU, TKaHW, OpPraHbl M CHCTEMBbl OpPraHOB,
OpPTraHW3MBbI, TPEACTABUTENCH OTIENBHBIX CHCTEMATHYECKUX TPYII) M JIeJIaTh BHIBOABI Ha
OCHOBE CPaBHEHUS;

onpeodenams TPUHAUISKHOCTh OHOIIOTHYECKUX OOBEKTOB K OINMPEAEICHHONW CHCTEeMaTHYECKON
rpymme (k1accupukanus);

AHATIU3UPOBAMb U OUEHUBAMb BO3IICCTBHE (HaKTOPOB OKPYIKAOIIEH cpelbl, (haKTOPOB PHUCKa
Ha 3/10pOBBE, MOCIEICTBUI JEATEILHOCTH YeJIOBEKa B 3KOCHUCTEMAX, BIUSHUE COOCTBEHHBIX
MIOCTYIIKOB Ha JKUBBIE OPTaHU3MBI U SKOCHCTEMBI;

HPOBOOUMb CAMOCIOAMENbHBIN HOUCK OUONIOUYECKON UHGOpMayuu: HAXOIUTh B TEKCTE
y4eOHHKA OTIIMYUTEIbHBIC IPU3HAKA OCHOBHBIX CHCTEMATHYECKHX TPYII; B OMOJIOTHYECKUX
CJIOBapSX M CIPAaBOYHHKAX 3HAYCHUS OMOJOTHUYECKUX TEPMUHOB; B PA3IMUHBIX MCTOYHUKAX
HEOOXOMMMYI0 HWH(OPMAITMIO O JKUBBIX OpraHu3Max (B TOM UHCIE C HCIOJIb30BAHUEM
MH(POPMAITMOHHBIX TEXHOJIOTHIA);

HCIIO0Jb30BaAThH npnoﬁpeTeHHue SHAHUA U yMeHI/ISI B HpaKTl/[‘leCKOﬁ ACATECIBHOCTN U
NOBCEIHEBHOM KM3HHU JJIA.

= coOmrofeHuss Mep TPOQPMIAKTHKA 3a00J€BaHNM, BBI3BIBAEMBIX PACTEHHSIMH, >KHBOTHBIMHU,
OakrepusiMu, TpudaMu 1 BUpycaMu; ipeaynpexaeHust, BUY-unexnyn, BpeAHbIX TPUBBIYEK
(KypeHue, aJKoToJIM3M, HApKOMaHHs), MPO(PHIAKTHKHA WHQPEKIIMOHHBIX W TPOCTYIHBIX
3a00JICBaHMIA;



"  palUoOHANBPHOM OpraHu3alMd Tpylda W OTAbIXa, COOMIOACHUS TpaBUJI TOBEICHUS B
OKpYKarolIeu cpene;

. BbIpallliBaHUA U PASMHOKCHUSA KYJIbTYPHBIX paCTeHI/If/'I M IOMAlIHUX KWBOTHBIX, YXOIa 3a
HUMU;

1. Cogepskanue yueoHoro npeamera «5HoJ10rus»

Beenenue (1 4.)

Mecro kypca «O01mas 6uoIorus» B CHCTEME €CTECTBEHHOHAYUHBIX TUCIMILIMH, a TaK )K€ B
Ouonornyeckux Haykax. Llenu u 3agaum Kypca. 3HaueHue npeaMeTa Ui HOHUMaHMsl €JMHCTBA
BCETO0 KUBOTO U B3aUMOCBSI3H BCETO KUBOTO U B3aUMO3aBHCUMOCTH BCEX yacTel buocdepsl
3eMIIH.

Pasznen 1
DBOIONUS KUBOT0 Mupa Ha 3emue (2/u.)
Tema 1.1. MHorooGpasue ;kuBoro Mmupa.
OcHOBHBIE CBOMCTBA KMBBIX OPraHu3moB (2 uaca)

EavHCTBO XMMHYECKOro cocTaBa >KMBOW MAaTEpUU; OCHOBHBIE TPYMNIbl XUMHYECKHX
JJIEMEHTOB U MOJIEKyJ, oOpasyrolue XHBoe BeuiecTBo Ouochepsl. Kierounoe crpoenue
OpraHu3MoB, Hacersronmx 3emiro. OOMEH BEIIECTB U CAaMOPETYJISIHS B OMOIOTHIECKUX CHUCTE-
Max. CaMOBOCIIPOM3BEICHUE; HACIEACTBEHHOCTh 1 U3MEHYUBOCTh KaK OCHOBA CYILIECTBOBAaHUS
xuBoW Mmarepuu. Poct u pasButHe. Pazmpaxkumocts; (GOpMBI H30MpATENBEHOW pEaKIUH
OpraHM3MOB Ha BHEIIHME BO3JAEHCTBUA. PUTMHYHOCTBD NIPOLECCOB KU3HEACITEIBLHOCTH;
OMOJOrMYECKHe PUTMbI U UX 3HaYeHHe. J{MCKPETHOCTb KUBOT'O BEIECTBA U B3aUMOOTHOIIEHHE
4acTH M LeJoro B OuocucTeMax. OHEPro3aBHCHUMOCTb JKUBBIX OpPraHU3MOB; (HOpPMBI
NOTpeOICHUSI PHEPTUHU.

[MapctBa  XMBOW  NpPUPOABI; KpaTKas  XapaKTEPUCTHKAa  €CTECTBEHHOW  CHCTEMBI
KJIacCHU(pUKALlMU )KUBBIX OpraHu3MoB. BusoBoe pasHoobOpaszue.

m J[eMOHCTpanus cXeM CTPYKTYPbI LIAPCTB KUBOW MTPUPOABI.

Tema 1.2 Pa3Burue 6M0JIOTMHU B 101apBUHOBCKMIT mepuoj (2 daca)

PazButue Omonoruu B JOJApBMHOBCKMN Mepuon. ['ocroJIcTBO B Hayke MpeACTaBiIeHUN 00
«A3HAYAIBHOU 11€JIECO00Pa3HOCTHY U HEM3MEHHOCTU KUBOUW TpUpobl. Pabomur K.Jlunnes
no cucmemamuke pacmeHuu U HCUBOMHbIX. IDeoawyuornnas meopusi K. B.
Jlamapka.

m /lemoHcTpanus Ouorpaduil yueHbIX, BHECIIMX BKJIaJ B Pa3BUTHE IBOJIIOLIMOHHBIX HJIEH.
Kuznb u gestenpHOCTh K. b. Jlamapka.

Tewma 1.3. Teopus Y. lapBuHa 0 IPOUCXO0KIEHNHU BHAOB NyTeM eCTeCTBEHHOIo oTdopa (5
uacoe)

[Ipennoceiiku Bo3HUKHOBeHHs yueHus Y. [lapBuHa: 1OCTHXKEHHUs B 00JIACTH €CTECTBEHHBIX
HayK, sKcrneauuuoHHbli Marepuan Y. Jlapuna. Yuenume Y. [lapBuHa 00 HCKYCCTBEHHOM
otOope.

VYuenue Y. JlapBuHa o0 ectecTBeHHOM OTOOpe. Bum — »snemeHTapHash SBOJIOIMOHHAS
enuHuIa. Beeobmas nHaIUBUAYaIbHasE N3MEHYUBOCTh U M30BITOYHAS YMCIEHHOCTh MTOTOMCTBA.
Bbopn0a 3a cyiiecTBOBaHNE U €CTECTBEHHBIN 0TOOP.

1. lemonctpauus. buorpadus Y.[Japuna. MapmpyTt u kKoHKpeTHbIe Haxoaku Y. /lapBuHa Bo
BpeMs MMyTenIecTBUsI Ha Kopalie «buriby.

Tema 1.4. Ilpucnoco01eHHOCTH OPraHM3MOB K YCJOBHMSIM BHEIIHeHl CcpeAbl Kak
pe3yJbTaT 1elicTBUS eCTeCTBEHHOro 0Toopa (2 uaca)

[TpucnocoOuTeNnbHbIE OCOOCHHOCTU CTPOEHHS, OKPAaCKH Tejla W TOBEJICHHS >KUBOTHBIX.
3abota o motoMcTBe. Pu3nonornyeckue agantauud. OcoOEHHOCTH pPErvuoHaNbHON (GIIophl U
bayHbI.

Jlabopamopnas paboma:
H3yuenue npucnocobrenHocmes op2aHusmMos K cpeoe oOumaHus.



Tema 1.5 MukpodBoouus (2 waca)

Bun kxak TreHeTHMYeCKM U30JMPOBAHHAs CHUCTEMA; pENpOAYKTHBHAs M300UsA M €€
MexaHu3Mbl. IlomymsiuvoHHass  CTpyKTypa  BUZAQ; 3KOJOTMYECKME U I'E€HETHYECKUE
XapaKTepUCTUKHU nonyssiuui. [Tomynsauus — sieMeHTapHas 3BONMIOLNUOHHAA eauHuna. [lytu u
CKOpOCTh BHI000pa30BaHMsL; reorpauueckoe U 3KOJIOrHYecKoe BUI000pa3oBaHHeE.

Ilpakmuueckasa padoma:

H3yuenue usmenuusocmu, Kpumepues 8uod, pe3yibmamos UCKYCCmeeHH020 omoopa
2.JlemMoHCTpanus cxeM, WUIIOCTPUPYIOLIMX Ipolecc reorpaguueckoro BUA000pa30BaHMS;

JKUBBIX PacTeHUN U XKMBOTHBIX, TepOApUEB M KOJIEKLUUH, MOKAa3bIBAIOIINX WHIUBUAYAIbHYIO

U3MEHYMBOCTh U Pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTEHUH U MOPOJ JOMAIIHUX KUBOTHBIX,

a TaKKe pe3ylbTaThbl NMPHUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpele OOWTaHUS M Pe3yiIbTaThl

BU000Pa30BaHMUSL.

T ema 1.6. Buosornyeckue nocjaeacreusi aganranuu. Makpossoonus (3 uaca)

I'maBHBIE HampaBlIeHHs HBOJIIOLIMOHHOIO IIpoliecca. buonmormyeckuil mporpecc u
ouonornueckuii perpecc (A. H. Cepepuos). Ilytu goctuxkeHus GHMOJIOTUYECKOTO IIporpecca.
OcHosHble 3aKOHOMepHOCmU 9600 YUU: ougepeenyus, KOHBep2eHYusl,
napanieiusm, npasuia 260110 YUU 2pYNN OP2aHU3MOSE.

Pe3synpTaThl  3BOMIONMM: MHOrooOpazue BUIOB, OpraHuyecKas 1eJecoo0pa3HOCTb,
MIOCTENIEHHOE YCIIO)KHEHUE OpraHU3aL1H.

BnusiHue neATenbHOCTH 4YeloBEKa Ha MUKPOIBOJIIOLMOHHBIE MTPOLIECCHl B MOMYJISALMSIX.
[IpoGiieMbl HCYE3HOBEHUS M COXpPaHEHMsI peIKUX BUAOB. LleHHOCTH OMONIOrHMUECKOro
pa3sHo0Opa3us B yCTOMUMBOM pa3BUTUU pupobl. HayuHo 000cHOBaHHBIE CLIOCOOBI IPOSBICHUS
3a00TBl O COXpaHEHUM PACTUTEIBHOTO U JKMBOTHOro wmupa llckoBckoil oOmactu.
OTBETCTBEHHOCTh Ka)JI0I'O YEJIOBEKa 3a COCTOSHHUE OKPY)KAIOIIEH Cpeldpl U YCTOMYMBOCTD
HKOCHUCTEM.

e JleMOHCTpanmusi IPUMEPOB T'OMOJIOTUYHBIX M AHAJIOTMYHBIX OPraHOB, UX CTPOEHUS H
IIPOUCXOXKIECHUS B OHTOIEHE3€; CXEMbl COOTHOUIEHMS IIyTed IpPOrpPECCUBHOMN
OMOJOTMYECKONH  HBOJIIOLMK;  MaTepuasoB, XapaKTEPU3YIOIIUX  MpeJCTaBUTENEeH
JKUBOTHBIX U PAacTEHUI, BHECEHHBIX B KpacHyl0 KHHIy M HAaXOAAIIUXCS MOJ OXpaHOU
rocyapcTBna.

Tema 1.7. Bo3uukHoBeHue )KuU3HU Ha 3emJe (2 gac)

Opranudeckuii MUp Kak pe3yabTaT 3BOMIONMM. BO3HHMKHOBEHHWE M pPa3BUTHE XU3HU Ha
3emie. XuMuyeckuil, mnpeadOuonornuyeckuii (teopuss axamemuka A. WM. Omnapuna),
OMOJIOTMYECKHUM U COLIMATIBHBIN ATAlbl Pa3BUTHS )KUBOM MaTepHH.

dunoreHeTHYECKUE CBA3M B JKUBOW MpPHUPOJE; €CTECTBEHHAas Kiaccu(UKalus >KUBBIX
OpraHU3MOB.

m /leMOHcTpamus cXeM BO3HHMKHOBEHHS OJHOKJIETOYHBIX JYKapHOT, MHOTOKJIETOYHBIX
OpPraHU3MOB, Pa3BUTHUS APCTB PACTEHUN U )KUBOTHBIX.

Tewma 1.8. PazBuTne xu3nu Ha 3emiie (3 uaca)

PasButre xu3HN Ha 3emiie B apXEHCKYI0 M MPOTEPO30UCKYIO 3pbl. IlepBrle cienbl )KU3HU Ha
3emite. [TosBiieHNE BceX COBPEMEHHBIX TUIIOB OECIIO3BOHOYHBIX )KMBOTHBIX. [IepBbie XOp10OBHIE.
Pa3BuTHe BOJHBIX pacTeHUN.

Pa3BuTtHe xu3HM Ha 3emie B Maneo30Mckyro 3py. IlosBieHHe M 3BOMIOIUS CyXOIYTHBIX
pactenuii. [lanopoTHUKH, ceMEHHbIE MAOPOTHUKHU, TOJIOCEMEHHbIE pacTeHus. Bo3HUKHOBEHHE
MIO3BOHOYHBIX: PBIOBI, 3 MHOBO/IHBIE, IIPECMBIKAIOIINECS.

Pazputne xu3HM Ha 3emiie B ME3030MCKYI0O M KallHO30MCKyt0 dpbl. [losBieHue u
pacnpoCTpaHEHUE TOKPBITOCEMEHHBIX PACTEHHH. BO3HMKHOBEHME NTHUL M MIIEKONUTAIOIMX.
[TosiBneHue u pa3BUTHE IPUMATOB.

IIpoucxoxaeHue uenoBeka. MecTo uenoBeka B JKHMBOM mpupoae. CHcTeMaTHyeckoe
nosoxeHue Buga HOmMo sapiens B cucreme )KUBOTHOTO MUpa. [Ipu3HaKu U CBOWCTBA YeIOBEKa,
MO3BOJISIFOIIME OTHECTU €r0 K pa3JIMYHbIM CUCTEMATUYECKUM TpyINIaM LApCTBa YKUBOTHBIX.



Cranuu 3BOJIIOIUY YETIOBEKA: JTPEBHEUIINN YEIOBEK, IPEBHUN YEIIOBEK, MIEPBbIE COBPEMEHHbIE

JIFO/IH.

CpolicTBa uenoBeka Kak Ouosiornueckoro Buja. [lonmynsuuonHast cTtpykrypa Buaa Homo
sapiens; YenoBeYecKre pachl; pacooOpa3oBaHue; SAUHCTBO MPOUCXOXKICHUS pac. AHTHHAYYHAS
CYILIIHOCTb pacusma.

e JlemoHcTpamus penpoayknuii kaptuH 3. bypuwana, otpaxaromux ¢ayHy u Gdaopy
Pa3IMYHBIX 3p U MEPHUOJIOB; CXEM Pa3BUTHS LAPCTB >KUBOM MPHUPObI, OKAMEHEJIOCTEH,
OTIEYATKOB PACTEHUU B IPEBHUX NOPOAAX.

Mogenu cKeneToB ueaoBeKa U M03BOHOUYHBIX )KMBOTHBIX.

eOcHoBHbIe TOHATUA. buonorus. ’KuzHb. OCHOBHBIE OTJIMYUS JKHUBBIX OpPraHU3MOB OT
00BEKTOB HEKMBOM INPUPOAbl. YPOBHM OpraHU3aluu >KUBON Marepuu. OOBEKTH U
METO/Ibl U3y4eHUsl B Ouosoruu. MHoroodpasue ,HBOTO MUpa.

Opomrorusi. Bupn, momynsnus; ux kputepuu. boppba 3a cymiectBoBaHue. EcTecTBEHHBIN
0oTOOp Kak pe3ynbTaT OOpbOBI 3a CYIIECTBOBAaHHE B KOHKPETHBIX YCIOBHUSAX Cpelbl OOMTaHHUS.
«BOJHBI KU3HWY.

MaxkposBomronusi. buonorudeckuii mporpecc u 6uonoruyeckuit perpecc. Ilytu goctmxenus
OmoIoTNYecKoro mporpecca; apoMopo3bl, HINOAAANTAIINH, 00IIast JeTeHEPAIIHs.

Teopus akagemuka A. M. OnapuHa o NpOUCXO0XKACHUH )KU3HU Ha 3eMIIe.

Pa3BuTHe JKMBOTHBIX M pACTEHUW B pa3IMYHBIE TIEPUOMABI CYIIECTBOBAHHUS 3EMIIU.
[TocTreneHHOE yCIOKHEHHWE OpraHU3aluyd U MPUCHOCOOJIEHHWE K YCIOBHUSM Cpeibl >KUBBIX
OpraHu3MoOB B Ipoluecce 3Boiouuu. IIpoucxoxxaeHue uyenoseka. JIBUXKyliue CHIIBI
aHTponoreHe3a. Poib Tpyaa B mpolecce npeBpalleHusi 00e3bsHbl B 4yesloBeka. YenoBeueckue
pacsl, ux eAuHCTBO. Kputnka pacusma.

e  VYmenusa. OOBSACHATh C MATEPUATUCTUYCCKUX TO3UIIMI MPOILIECC BOZHUKHOBEHUS JKU3HU Ha
3emiie KaK €CTECTBEHHOE COOBITHE B IEMHU SBOJIOIMOHHBIX MpeoOpa3oBaHUl MaTepuH B
L[EJIOM.

OOBACHATH OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB, B TOM YHCIIE MPOIECCH METa0OoIU3Ma,
CaMOpETYJISILINIO; TOHATHE TOMEOCTa3a KaK pe3ybTaT HBOJIIOLNN KUBOW MaTEPUH.

Hcnonb30BaTh TEKCT yuyeOHMKAa W APYTUX y4eOHBIX MOCOOMN Ui cocTaBieHHs TaOHIl,
OTpaKaloOIIMX 3Tallbl Pa3BUTHUS )KU3HU Ha 3eMJjie, CTAaHOBJIEHUS YeoBeKa. Vcrnonb3oBaTh TEKCT
yueOHUKa JIsi paboThl ¢ HaTypajdbHBIMU OOBbekTaMu. [[aBaTh apryMEeHTHPOBAHHYIO KPUTHUKY
pacusma.

Pasznen 2
CTpyKTypHasi oOpraHu3anus »KUBbIX OPranusmMoB (/0 uacos)

Tema 2.1. Xumuueckasi opraHu3zanusi KJieTtku (2 vaca)

DNeMEeHTHBIN coCTaB KJIETKH. PacnpocTpaHEeHHOCTh 3JE€MEHTOB, MX BKJaJ B 00pa3oBaHuE
JKUBOM MaTepuu U 00BEKTOB HEXXHUBOU MPHUPOABI. MaKpOdIeMEHThI, MUKOAJIEMEHTHI; UX BKJIAJl B
o0pa3oBaHNe HEOPraHUYECKUX U OPTaHUYECKUX MOJIEKYJ )KUBOTO BEIIECTBA.

Heoprannueckne MoJIeKyabl JKMBOTO BEIECTBA: BOAA; XUMHUYECKHE CBOWMCTBA U
O6uonorudeckast poib. CoaM HEOPraHMYECKHX KHCJIOT, UX BKJIaJ B OOecreueHue IMpoIecCOB
KU3ZHEJEATENIbHOCTH U TOJAJEp)KaHue roMeocTa3a. Poinb KaTHOHOB M aHMOHOB B 00€CIIEUCHHUH
MPOLECCOB  KHU3HeAesTeabHOCTH. (OcMOC Y OCMOTHYECKOE JaBJICHHE, OCMOTHYECKOE
MOCTYIIJIEHUE MOJIEKYJI B KIIETKY.

Opranudeckue MoJieKyibl. bruojgornueckue noauMepsl — OEIKU; CTPYKTYpHAsi OpraHu3alus.
OyHKIMK OETKOBBIX MOJIEKYN. YrieBonabl. CTpoeHue u Ouosoruyeckas poib. Kupbsl —
OCHOBHOM CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIX MeMOpaH W ucTOYHHMK sHepruu. JJHK —
MoJIeKyNbl HacnenctBeHHocT. Penymnukanus JIHK, nepenada nacnenctBenHoit nHdopmanuu
U3 MoKoJieHus1 B nokoJieHue. [lepenaya HaciaencTBeHHON MHDOpMAIMK U3 siipa B LIUTOILIA3MY;
tpanckpunuua. PHK, crpykrypa wu ¢yakuuu. HMHpOpManumoHHble, TpaHCHOPTHEIE,
pubocomansubie PHK.



m JlemoHcTpamusi OOBEMHBIX MoOJeNeld CTPYKTYpHOW OpraHu3alui OHOJOTMYECKHX
MOJIMMEPOB: OETKOB M HYKJIEHMHOBBIX KHUCJIOT; MX CpPaBHEHHE C MOJEISMHU HCKYCCTBEHHBIX
MOJIMMEPOB (MTOJIMBUHUIIXIIOPHU]T).

Tema 2.2. O0OMeH BellecTB U NMpeodpa3oBaHue JHEPIruu ¢ KieTke (3 yaca)

OOMeH BellecTB M MpEBpallleHHe YHEPTUU B KIIeTKe. TpaHCIOPT BEIIECTB Yepe3 KICTOYHYIO
MemOpany. I[luHo- u Qaronutos. BHyTpukieTouHoe mnuileBapeHHe W HAKOIUICHUE SHEPTHUU;
pacllenIeHue TII0K03bl. buocuHTe3 0€IKOB, )KUPOB U YIJIEBOJOB B KIIETKE.

Tema 2.3.

Crpoenne n pynknun kjiaerok (5 gacos)

[Ipokapuotnueckue kieTku; Gopma u pasmepsl. CTpoeHHE LUTOIIIA3MbI OaKTepUaIbHOU
KJIETKH;, OpraHM3alus MeTadoiau3Ma y TMpoKapuoT. [eHeTndyeckuid ammapatr OaKTepHil.
Cnopoo6pazoBanue. PasmHoxenue. MecTo u posiib NpoKapuoT B OMOIIEHO3aX.

OykapuoTtudeckas kierka. [{uromnasma sykapuotTuieckoi kiaeTku. Oprasesuibl HUTOIUIA3MBl,
uX CTpykTypa u ¢pyHkuuu. Llurockener. BkitoueHus, 3Ha4eHUE U POJib B METa0O0INU3ME KIIETOK.
KnerouHoe s1po - LEHTp yIpaBlI€HUs KU3HEIEATEIbHOCThIO KIETKU. CTPYKTYpbl KIETOYHOIO
aapa: suepHas 000J04YKa, XpOMAaTUH (TeTEpPOXpPOMATHH), SAPBIIIKO. OCOOEHHOCTH CTPOEHUs
paCTUTENBHOM KIIETKH.

Henenue knetok. Kinerku B MHOTOKJIETOYHOM opranusme. [lowamue o ouggepenyuposke
KIeMOK MHO20KIemouHo2o opaanusma. Mumomuyeckuii yuxkn: uumepgaza, peoyniukayus
HHK; mumos, ¢azei mumomuueckoeo Oelenuss u npeobpazo8anus Xxpomocom; OUOIOTHIECKUil
CMBICII ¥ 3Ha4eHHEe MUTO3a (Oecronoe pa3sMHOKEHHE, POCT, BOCIIOIHEHHE KIETOYHBIX IMOTEPh B
(U3HONIOrMYECKUX U MMAaTOJIOTUYECKUX YCIOBUSX ).

Knemounas meopus cmpoenus opeanu3mos.

Jlabopamopnas paboma:

H3yyenue knemok b6akmepuii, pacmeHuul U HCUSOMHBIX HA 20MOBbIX MUKPONPeNnapamax

m /JlemoHcrpanus. IlpuHOMNUanNbHBIE CXEMBI YCTPOMCTBA CBETOBOIO M BJIEKTPOHHOTO

MUKpockomna. CXxeMbl, WUTIOCTPUPYIOIINE METObI IpernapaTuBHON OMOXUMUU U UMMYHOJIOTHH.

Mopnenu knetku. CXeMbl CTPOEHHUS OPraHOUJOB PACTUTEIBbHOM M KUBOTHOM KiIE€TOK. Muk-

porpenaparbl  KJIETOK pAacTeHHH, JKMBOTHBIX M  OJHOKJIETOYHBIX TI'pHOOB. DUTypbI

MUTOTHYECKOTO AEJIEHUS B KJIIETKAaX KOPEIIKa JyKa II0Jl MUKPOCKOIIOM U Ha cxeMme. Marepuaisl,

pacckasbIBarole o ouorpadusx y4eHbIX, BHECIIUX BKJIAJ B Pa3BUTHE KJIETOUHOMN TEOPUH.

m OcHoBHble TmOHATHA. OpraHudyeckue M HEOpPraHMYecKHe BeEIecTBa, OOpasylolue
CTPYKTYpHBbIE€ KOMIIOHEHTHI KJIETOK. [IpokapuoThl: OakTepuu M CHHE3EJIEHbIE BOJOPOCIIU
(unaHoGakTepum).  DyKapuHOTHYecKas  KJIETKa;  MHOroo0Opasue  HSYKapuoT;  KIETKH
OJIHOKJIETOYHBIX M MHOTOKJIETOUHBIX OpraHu3MoB. OCOOEHHOCTH PACTUTEIbHOW U >KUBOTHOU
KJIETOK. fIIp0 M LMTOIIa3Ma — TJIaBHBIE COCTaBHBIE YACTH KJIETKH. OpraHOMbl IUTOIIA3MBI.
Bxmrouennsa. Xpomocomsl. Kapuotun. MUTOTMYECKUH LUKI; MHUTO3. BHOIOrMYecKknid CMBICI
MuTo3a. [lonoxKeHus KIEeTOYHOM TEOPUH CTPOEHUS OPTaHNU3MOB.

e VYmeHusa. OObICHATh PUCYHKH U CXEMBbI, MPEACTaBJICHHbIe B yuyeOHHKEe. CaMOCTOSTENbHO
COCTaBJIATh CXEMBI MPOLIECCOB, NMPOTEKAIOIINX B KIETKE, U «IIPUBS3BIBATh)» OTACIBHBIE UX
9Tambl K Pa3UYHbIM KJIETOYHBIM CTpyKTypaM. WimocTpupoBaTh OTBET MPOCTEHIIMMU
CXeMaMH M PUCYHKAaMHU KIJIETOYHBIX CTPYKTyp. PaboTaTh ¢ MHKPOCKONOM M M3TOTOBIATH
npocTeiiiye mpenaparsl 411 MUKPOCKOITMYECKOTO UCCIIE0BaHUS.

Pa3nean 3
PazmHoKeHHe M MHANBUAYAIbHOE pa3BuTHE opranu3sMoB (5 yacos)

T ema 3.1. PasmHOkeHne opranu3moB (2 uaca)

CymHocTh ¥ (POPMBI pa3MHOKEHHSI OpPTaHM3MOB. becroynoe pa3MHOXEHHE pacTeHUU |
KHUBOTHBIX. [l0JI0OBOE pa3MHOXKEHUE >KUBOTHBIX M pPAacTeHUi; 00pa30BaHUE MOJOBBIX KIETOK,
OCEMEHEHHE U OIUI0JI0TBOpeHHe. buonormyeckoe 3HAY€HHE TOJOBOIO Pa3MHOMKEHUS.
TF'amemnocenes. Ilepuoodsvi 06pa3zo6anusi noN06bIX KIEMOK. PA3IMHONCEHUE, POCH,
cospeganHue (metio3) u gopmupoeanue nonosvix kiemoxk. QOcobenHocmu
cnepmamocenesza u ogozenesa. OMIOIOTBOPEHHUE.



e JleMOHCTpamusi TUIAKATOB, WJUIIOCTPUPYIOMIMX CIOCOOBI BET€TATUBHOTO Pa3MHOXKCHUS
IUIOZIOBBIX JEPEBbEB M OBOIIHBIX KYJIbTYP; MUKPOIpENapaToB SHUIEKIETOK; (ororpadui,
OTpaKaIOMIUX pa3HO0Opa3ue MOTOMCTBA Yy OJHOM Mapbl pOJUTEIICH.

Tewma 3.2. UnauBuayaibHOe pa3BUTHE OPraHu3MoOB (OHTOreHe3) (3 uaca)

OMOpHOHaNbHBIN nepuoa pa3BUTUL. OcHOBHbIe 3AKOHOMEPHOCMU OPOOIeHUs;

obpazosanue 0OHOCIOUHO20 3apoobiuia — Onacmyavl. I'acmpynayus;

3AKOHOMEPHOCMU 00pA308AHUA 08YXCIOUHO20 3APOObLIUA — 2ACMPYILbL.

Ilepsuunviii opeanocenes u darvHevmas ougpepenyuposka mrKauetl, OpeaHos u

cucmem. IToctomOpuoHanbHBINA Iepuo pa3BuTHs. DOopMbl MOCTIMOPHUOHATBHOTO

nepuoaa pa3putusa. HenpsiMoe pa3Butue; MoJHbIA U HEMOJHBINH MeTaMOop(do3.
buonorudeckuii cmpicn pa3Butus ¢ Mmetamopdoszom. [Ipsimoe paszsutue. CtapeHue.
OO61re 3aKOHOMEPHOCTH Pa3BUTHUS. buoreHeTHueckuii 3aKoH.

Cxo0cmeo 3apooviuell u IMOPUOHANbHAS OUuBep2eHyusl Npu3Harkos (3akou K.

bspa). Buoecenemuueckuti 3axon (3. I'ekxenv u K. Mioanep). Pabomer A. H.

Cegepyosa 00 3MOPUOHATILHOU UBMEHYUBOCTU.

Bnusuue ¢pakTopoB cpelibl HAa OHTOTeHe3. Bpennoe gelicTBUE anKkoromnsi, KypeHus

M HapKOTHKOB Ha OHTOTEHE3 YeJOBEKa. DKOJOTHYECKOE COCTOSSHUE TEPPUTOPHUH

NpPOXHUBAHUSA U 3I0POBHE MECTHOTO HACEIECHUS .

e JlemMoHCTpanusi TaONHIl, WUTIOCTPUPYIOMIMX Tpouecc Meramopdosa y WICHHCTOHOTHX,
MO3BOHOYHBIX (JKECTKOKPBUIBIX U YEIIyHYaTOKPBUIBIX, aM(puOMii); TaObIUI, OTpa’karolrux
CXOJICTBO 3apO/IbINICH MO3BOHOYHBIX KHUBOTHBIX, a TAKXKE CXEM IMpeoOpa3oBaHMs OPraHOB H
TKaHel B (usoreHese.

e OcHoBHBIE TOHATHSA. MHOroobpazue GopM ©  PacHpPOCTPAaHEHHOCTh  OECIOJIOTO
pa3MHoOxeHus. buonoruueckoe 3HaueHue d6ecronoro pasmuoxkenus. [lonosoe PasmHoxxeHue
U ero Owonormyeckoe 3HaueHue. ['ameToreHes; Meio3 M ero OMOJOTHYECKOE 3HAYCHUE.
Onno10TBOpEHHE.

e VYwmenusa. OOBSICHITHP MEXaHU3MbI TEpeAadd NPHU3HAKOB W CBOWCTB M3 TIOKOJICHHS B
MOKOJIEHUE, a Tak)Ke BO3HUKHOBEHHE OTJIIMYUN OT POAUTEIHCKUX (OPM Yy TMOTOMKOB.
CocTaBnsaTh TpOCTEHIINE POJOCIOBHBIE M pEmaTh TeHeTH4Yeckue 3aaadyd. [loHmMaTh
HEOOXOUMOCTh PAa3BUTHUSI TEOPETHUECKONH TEHETHMKH W TPAKTUYECKOW CeNeKIMH s
MOBBIMNICHUS  (P(EKTHUBHOCTH  CEIBCKOXO3SHMCTBEHHOTO TIPOU3BOJCTBA W CHWKCHHS
ce0ecTOMMOCTH TIPOJAOBOIBCTBHSI.

Pa3nen 4
HacsiencTBeHHOCTH M H3MEHYUBOCTH OPranu3moB (20 yacosg)

T ewma 4.1. 3akoHoMepHOCTH HacJie0BaHus Npu3HaKoB (10 yacon)

OtkpeiTue I'. MeHnnenem 3akoHOMEpHOCTEN Haclael0BaHus MPU3HAKOB. [ MOpuAOIOTHYeCKHid

METOJ NU3YYEHUs HACIIeICTBEHHOCTH.

I'enemuueckoe onpedenenue nona. I'eHOTUN Kak LEJNOCTHas cucrema. B3aumoneiicTBue

QJUTCTBHBIX W HEAJUICIBHBIX TEHOB B OIIPE/ICIICHUN TTPH3HAKOB.

Jlabopamopuwie padbomoi:
Pewenue cenemuueckux 3a0au u cocmagnenue poooCi08HbIX.

e Jlemoncrpanus. Kaptel xpomocom uenoBeka. PogocnoBHbIE BBIIAIOMIUXCS TPEICTaBUTENEH
KYJIBTYPbl. XpOMOCOMHBIC aHOMAJIMH YeJIOBEeKA U UX (DEHOTUITMIECKHE MTPOSBICHUSI.

Tema 4.2. 3akoHOMepPHOCTH U3MEHYUBOCTH (6 uacoes)

OcHoBHbIe (HOpMBI U3MEHUNBOCTH. ['eHOTUIIUECKAst U3MEHUNBOCTh. MyTanuu. 3HaueHue
MYyTalui AJ TPAKTHKU CEIbCKOTO X03sicTBa U OnoTexHonorun. KomOnHatuBHast
W3MEHUYUBOCTH. DBOJIOIMOHHOE 3HAYCHHE KOMOMHATHBHON U3MEHYMBOCTH.

denoTUNUYECKAasl, MU MOIU(UKAIIMOHHAS, K3MEHYNBOCTh. POJIb yCIIOBUIT BHEITHEH cpeibl B
Pa3BUTHU U MIPOSIBIICHUH MTPU3HAKOB U CBOWCTB.
OnacHoCTH 3arps3HEHHs] TMPUPOAHOW cpeabl MytareHamMu. OCHOBHBIE IOKa3aTenn

COCTOSHUSI ~ OKpYXaromell cpeapl M TJaBHBIE 3KOJOTMYECKHMEe MpoOJIeMbl  pPETHOHA.

NuauBuayanbHble OCOOGHHOCTH 3[0POBBS M CIOCOOBI  MPEAYNPEKICHUS BO3MOXKHBIX



3a0oneBanuii. Mcronp30Banre MyTaluil [Uisi BRIBEACHUST HOBBIX (hopM pacTeHuil. I'eHeTnuecku
MoaudunrpoBanubie opranu3mel (I'MO, Tpancrensn). 3Hauenune ['MO.
Jlabopamopnas paboma:
Tlocmpoenue eapuayuoHHOU KPUBOI.
o Jlemoncrpamus. [Ipumepbl MOaMPUKAIMOHHONW N3MEHYMBOCTH.

Tewma 4.3. Cenekunsi pacTeHHil, ’)kWBOTHbIX U MUKPOOPTraHU3MoOB (4 uaca)

Ilenmpor npoucxoxncoenus u mHo2zo0006pazusa KyabvmypHvoix pacmenuii. Copr,
nopojaa, mramMM. MeTOIbl CeNeKIMH PAcTeHUH M KUBOTHBIX. JOCTHXKEHUS M OCHOBHBIC
HaIpaBJICHUs COBPEMEHHON CENEKLUMU. 3HAuY€HUE CEIEKUUU [UIsl Pa3BUTHS  CEIbCKOXO-
3SIICTBEHHOTO IPOM3BOJCTBA, MEIUIIMHCKOM, MHUKpPOOMOJIOTHYECKOH U JPYrux OTpaciei
MIPOMBIIIIIICHHOCTH.

o Jlemoncrpanus. CpaBHUTENbHBIM aHANU3 TOPOJ JOMAalIHUX JKMBOTHBIX M COpPTOB
KYJIbTYPHBIX PACTEHHH U UX JUKHUX NpekoB. Kojulekuuu u nmpenaparsl COPTOB KyJIbTYPHBIX
pacTeHUi, OTINYAIOIINXCSI HAUOOIBIIEH MJI0JOBUTOCTBIO.

e OcHoBHble NOHATHS. ['eH. ['eHOTUIT KaK cucTeMa B3aMMOJCHCTBYIOIMX I€HOB OpraHU3Ma.
[Tpusnak, cBoiicTBO, peHoTun. ['eHeTHdYecKoe OnpeaeNeHUE Moyia y KUBOTHBIX U PACTCHHIH.
HacnencrBennass M HeHacieICTBEHHas M3MEHYMBOCTh. MyTalMoHHAass M KOMOMHATHBHAs
U3MEHYUBOCTh. Monudukanuu,; Hopma peakuuu. Cenekuusi; ruOpuauzamus U OTOOP.
['erepo3uc u nonuruionaus, ux 3Hauenue. Coprt, nopoja, LITaMM.

Paszpen 5
B3anmMooTHoOIeHNs opranu3ma u cpeibl. OcHOBBI 3k0J10THH (5 yacos)

Tema 5.1. buocdepa, ee ctrpykrypa u dyukuum (3 waca)
buocdepa — xuBas obonouka muanetrsl. CTpykTypa 6uochepsl. Komnonentsl 6mochepsi:

JKMBOE BEIIECTBO, BUJIOBOM COCTaB, pa3HOOOpa3ue M BKJIaa B OMoMaccy, OMOKOCHOE M KOCHOE

BeniectBo 6uocdeps (B. 1. Bepuaackuit). KpyroBopot BemiecTB B mpupoe.

EcrecTtBeHHble  cooOmiecTBa  KUBBIX ~ OpraHu3MoB.  buoreoreHo3sl.  KoMIoHeHTHI
OMOreo1eH030B: MPOIYLEHThl, KOHCYMEHTHI, peAyLIeHTbl. bUOIeHO3bl: BUI0BOE pa3HOOOpasue,
IUIOTHOCTD MOMYJISILINMA, OoMacca.

AbGuotnueckue GakTopsl cpeabl. Poiabs TemmepaTypsl, OCBEIIEHHOCTH, BIAXKHOCTU U APYTUX
(akTopoB B KHM3HEAEATEIBHOCTU c00O0IIecTB. MHTEHCUBHOCTh AEUCTBHUS (haKTOpa Cpeibl;
orpannuuBaromuii ¢dakrop. BiammoneiictBue ¢GakTOpoB Cpenpl, Mpeneiabl BBHIHOCIHMBOCTH.
buotnueckue daxtopsl cpenpl. Llenu u cetn nmutaHus. Jxonocuueckue nuUpamuowvl, ducel,
buomaccol, svepeuu. CmeHa OuoneHo3oB. [IpuynHBI cMeHBI OHOIEHO30B; (OPMUPOBAHUE
HOBBIX COOOIIECTB.

®opMbl B3aUMOOTHOIIIEHUN MEXy opraHu3mMamu. [[03UTHBHBIE OTHOIIEHUS — CHUMOMO3:
MyTyalu3M, Koolepanusi, KOMMEHCAIN3M. AHTHOMOTHYECKHE OTHOIIEHUS: XHUIIHUYECTBO,
napasuTH3M, KOHKypeHIs. HelTpanbHble OTHOLIEHUS — HEUTpanu3m.

Hctopuyeckne OCOOEHHOCTH pa3BUTHUSL IPOMBIIIIEHHOCTH, CEIbCKOTO M JIECHOTO
xo3siiicTBa [IckoBckoi 007acTH, UX BIUSHUE HA OKPYKAIOIIYIO IPUPOY.

e JlemoHcTpanus: a) cXeM, WIIIOCTPUPYIOIIUX CTPYKTYypy Ouochepsl M XapaKTepHU3YIOIIHUX
OTJIeIbHBIE €€ COCTaBHBbIE YacTH, TaOJHIl BUJOBOTO COCTaBa M Pa3HOOOpaswsi >KUBBIX
OpraHu3MoOB OHMOC(EPDI; CXeM KPYroBOPOTa BEIIECTB B IPUPOJE;

0) KapT, OTpaXaloIIMUX TEOJIOTUYECKYI0 HCTOPHIO MAaTEepPHKOB; pPaCHpPOCTPAHEHHOCTHU
OCHOBHBIX OMOMOB CYIIIH;

B) 1raduiabmMoB U kuHopmiIbMa «buochepar;

') IPUMEPOB CUMOK03a IPECTaBUTENEH pa3InYHbIX IAPCTB KUBON MPUPOIBI

Ilpakmuueckas paboma Cocmasnenue cxem nepeoayu 8ewecms u IHepeull

Jlabopamopuasa paboma:«13y4ueHne u onyucaHrue 3K0OCUCTEMbI CBOE MECTHOCTH, BBISIBJICHHE
TUTIOB B3aUMOJIEICTBUSA Pa3HbIX BUAOB B JAHHOU SKOCHUCTEME.

Tewma 5.2. buocdepa u yenoBek (2 uaca)

[TpuponHbIe pecypchl U UX UCIIOJIb30BAHHUE.



AHTpOTIOTeHHBIE (aKTOPHI BO3JACHCTBUS HAa OMOIICHO3bI (POJIb YENOBEKAa B IMPUPOJE);
MOCJIC/ICTBHSI ~ XO3SAWCTBEHHOM  JCATENBHOCTH  4YeloBeka. [Ipobnembl  palmoHAIBHOTO
IIPUPO/IONOIB30BaHUS, OXPaHbl PUPOBL: 3AIIUTA OT 3arpsiI3HEHUI, COXpAHEHNE 3TAJIOHOB U Ia-
MSITHUKOB MIPUPO/IbI, OOeCrieueHne MPUPOJIHBIMHU peCypcaMu HaceleHus miaHeThl. Opranuzanuu
u ydpexnaeHus r. IIckoBa  3KOJOTrMYEeCKOW HANPaBIEHHOCTU. OKOJIOTMUECKHE aKIuH,
IIpOorpamMMbl, HAaIlpaBJIEHHBIE Ha COXPAHEHHE IPUPOJABI POJHOTO Kpas M YIydlIeHUs
JKOJIOTUYECKON CUTYALMH.

e JleMOHcCTpanus KapT 3alOBEIHbIX TEPPUTOPUNA HALLIEH CTPAHBI.

e OcnoBuble nouaTusi. buocgepa. buomacca 3emin. buonoruueckas npoyKTUBHOCTb. JKuBoe
BEIIECTBO U ero (QyHKIHH. buomormyeckuii KpyroBopoT BELIECTB B MPHUPOAE. DKOJIOTHUS.
Bremnsis cpena. Dkonorudeckue GakTopsl. AOHOTHYECKHE, OMOTUIECKUE W AaHTPOIIOTCHHBIE
dakTopbl. DKOJOTMYECKHUE CUCTEMBI: OMOreoleHo3, OMOleH03, arpoueHos3. [IpoayneHTsl,
KOHCYMEHTHI, penayueHTsl.  Camoperynsiusi, cMeHa OHOLEHO30B M BOCCTaHOBJICHUE
OHUOLIEHO30B.

BosneticTBue yenoBeka Ha Ouocdepy. OxpaHa Mpupobl; OMOJTOTUIESCKUI U COITUATBHBIN CMBICIT

COXpaHEHMsI BHJIOBOTO pa3HOOOpa3usi OuoreHo30B. PanuoHanbHOE NPUPOAOIOIB30BAHUE;

Heucuepnaemble U MCUepIaeMble pecypchl. 3allOBEIHUKH, 3aKa3HUKHU, napku. KpacHas kHura.

buonuka.

e VYmeHus. BeIBIATH NMpU3HAKU MPUCTIOCOOICHHOCTH BUJOB K COBMECTHOMY CYIIIECTBOBAHHUIO
B 9KOJOTMYECKHX CHUCTeMaX. AHAIM3UPOBaTh BUIOBOW COCTaB OHOIEHO30B. BrimemsTsh
OTIeNbHBIe (OPMBI B3aMMOOTHOIICHHH B OMOILIEHO3aX; XapaKTEepPHU30BaTh MUIIEBHIE CETH B
KOHKPETHBIX YCIIOBUSX OOMTAaHMUS.

11l. TeMaTH4yecKkoe MJIAHUPOBAHNE C VKA3AHNEM KOJIUYECTBA YaCOB, OTBOAMMbIX HA
N3V4YEeHNEe KaXKI0H TeMbl

Ne Tema KommuecTBo gacos,
OTBOJIMMBIX HA U3yYECHHUE
Ka)KII0l1 TeMBI

1 Beenenue. buonorus - Hayka 0 KU3HH 1
IBOJTIOLUS KUBOr0 Mupa Ha 3emJuie 21 gac

2 MsorooGpa3ue KHBOro Mupa 1

3 OcCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB 1

4 Pa3zButre Guosioruu B 10JapBUHOBCKHM MEPUOJ] 1

5 OpomononHas teopus XK. b. Jlamapka 1

6 Hay4Hble 1 cOIMaibHO-9KOHOMHYECKHE 1

IIPEANIOCBUIKY BOSHUKHOBEHUS YTBEPKICHUS
HBOJIFOLIMOHHOTO yyeHus Y./lapsuHa

7 VYyenne Y. JlapBruHa 00 UICKyCCTBEHHOM H 1
€CTECTBEHHOM 0TOOpE

8 [TprcnocoOIeHHOCTD — Pe3yIbTaT NEHCTBHS 1
€CTECTBEHHOT'0 0TOOpa

9 JlaboparopHnas pabdoTa: 1

W3ydeHue npucnocoO0IeHHOCTh OPraHu3MOB K




cpene oOuTaHus

10 3abora o notoMcTBe. PU3NOJIOTHUECKUE 1
ajlanTanuu
11 Bupn, ero kpurepuu u cTpyKkTypa. 1
12 [TpakTuueckas pabora Nel 1
«M3yyeHne U3MEeHUYMBOCTH, KDUTEPUEB BHUIA»
13 | [lonynsiuMoHHAsA CTPYKTYpa BUAA. MHUKPOIBOIIOLHUS 1
14 | MakposBosonus 1
15 | CoBpemeHHbIE IPEACTABIECHNS O BOSHUKHOBEHUH 1
YKU3HU Ha 3emiie
16 | Y)Ku3Hb B apXelCKyI0 B IPOTEPO30UCKYIO IPbI 1
17 | ’Ku3Hb B najaeo30MCKyI0 U ME3030MCKYIO PBI. 1
18 | J)Ku3Hb B KalfHO30MCKYIO 3pY. 1
19 | IIpoucxoxeHe U IBONIONHS YETIOBEKA 1
20 | Pacer 1
21 | IloBTrOopeHue «DBOIIOIMOHHOE YueHue», «Pazpurne 1
AKUZHI»
22 | KonrponbHas pabota 3a 1 TpumecTp 1
CTpyKTypHasi oOpraHu3anus »KUBbIX Opranusmos 10
4acoB
23 | Luronorus Hayka o kierke. JlaboparopHast paboTa: 1
N3ydeHue kneTok OakTepuil, pacCTeHUN U )KMBOTHBIX
Ha FOTOBBIX MUKpOITpenaparax
24 | Xumnyeckas oprann3anusi. Heopranndeckue 1
BEIIIECTBA
25 | Xumnyeckas opranuzanusi. OpraHndecKue BenecTBa 1
26 | DykapuoTuyeckas KIeTKa 1
27 | Snpo 1
28 | Jlenenue xiueTku. MuTo3 1
29 | IlpokapuoTnyeckas KieTKa 1
30 | DHeprermuecknii oOMeH. CriocoObI TUTAHUS 1
31 | Ilnmactuyeckuit oOMeH. CHHTE3 OEJIKOB. 1
32 | O6obmenne. Kirerounast Teopust CTpOSHHS 1
OpPTraHU3MOB
Pa3mMHoKeHHe M MHANBHUAYAIbHOE Pa3BUTHE OPraHU3MOB (5 yacoB)
33 | Becrionoe pa3sMHOXCHHE 1
34 | IlonoBoe pasmHOkeHHEe. Meiio3 1
35 | DOMOpHOHANBHEINA MEPUOJT PA3BHUTHSL. 1
36 | ITocToMOpHOHATILHBIN TEPHOA. 1
37 | OGmue 3aKOHOMEPHOCTH Pa3BUTHSI 1
HacyencTBeHHOCTh M H3MEHYMBOCTH OPraHu3mMoB (20 yacos)
38 | OcHoBHbIE NOHATHS TeHeTHKH. [ ubpumono- | 1




TUYECKUH METOJ| M3Y4YEHHS HACJIEICTBEHHOCTH
I''Meunens.

39 3akonsl I .Menpgens. 1
40 | PemeHnue reHeTHYECKHX 3a]a9 1
41 | Bakousl [.Mennens (mpogomKeHue). 1
42 | PemeHue reHeTHYECKHUX 3a]1a9 1
43 | I'eneruxka nona. [loBropenue I'enetnka 1
44 | KonrponpHas pabota 3a 2 TpUMECTp 1
45 | PemieHue reHeTHYECKUX 3a/1a4. 1
46 | I'eneTnka yenaoBeka 1
47 | I'emetmka  denoBeka. JlabGoparopmas  pabora: 1
Pemienne reHeTMuYecKMX 3a7ad M COCTaBJIICHHE
POJIOCIOBHBIX.
48 | HacnenctBeHHas (TeHOTUITMYECKAs) U3MEHUUBOCTD. 1
49 | @enotunuyeckas (MOAM(HUKAIIMOHHAS) u3- 1
MEHUYUBOCTb.
50 | MoaudukanuonHas u3MeHYUBOCTh. JlaGoparopHas 1
pabota: IlocTpoeHnue BapualnoHHONW KpUBOM
51 | BrlsBICHHUE H3MCHUYNBOCTH OPraHU3MOB. 1
52 IToBropenne «HacnencTBEHHOCTh M N3MEHUYHUBOCTH) 1
53 | KontponpHas pabora «HacmeactBeHHOCTh u 1
U3MECHUYUBOCTHY.
54 | Cenexuusi. Lentpsl MHOrOOOpaszus u Mpo- 1
UCXOXJICHUS KYJIBTYPHBIX PACTCHHIA.
55 | Meronbl  ceneKIUU pacTEHUil, )KUBOTHBIX. 1
56 | Cenexkuus MUKPOOPTaHU3MOB. 1
57 | JlocTwkeHUsT ¥ OCHOBHBIE HAMpaBICHHUS  CO- 1
BPEMEHHOM CEJIEKIIUU.
B3anMooTHOIICHHS OpraHu3Ma U cpeabl. OCHOBBI 3K0JIOTHH (549acoB)
58 | Ctpykrypa Oumocdepsl. Kpyrosopot BEIIIECTB B 1
pUpoJIE.
59 | Dkonoruueckue (HaxTOpHI. 1
60 | buoreoueno3sl. buornenoss! .BugoBoe pasHoobOpa- 1
3He.
61 | IIumesbie CBSI3U B DKOCHCTEMAX. 1
62 | [lumeBsie cBs3u B 3KocHcTeMax. JlaGopaTtopHas 1
pabora M3ydyeHue W omMcaHHE 3KOCHUCTEM CBOEH
MECTHOCTH.
63 | [loBropenne  «MHoroobpasue W  IBOIIOLUA 1
OpPTaHU3MOBY
64 | [loBTropenue «HacnencTBEeHHOCTh U M3BMEHYMBOCTD) 1
65 IToBTOpEHNE «IBOTIOIMOHHOE YUCHUEY 1
66 | IloBropenue «lluTomorus» 1
67 | TectoBast KOHTpOJBHAs padora. [1/A 1
68 ITpuposHbIE pecypchl U MX UCIOJIb30BAaHUE. 1
69 | Poxn uenoBeka B Ouocdepe. 1
70 | [ToBTOpeHHE «IKOJIOTH 1

Bcero 70







