PABOYASA TPOTPAMMA
DaKyJbTATUBHOIO0 Kypca «OCHOBBI COBPEMEHHOU 0MOJIOTHN»
B 10 - 11 kiaccax
Conepxanue paboyeil mporpaMmbl:
1) maHupyeMbIe pe3ylIbTaThl OCBOCHUS YU4EOHOTO MPEAMETa, Kypca;
2) comepkaHue yueOHOTO MPEAMETa, Kypea;

3) TemaTHYeCKOE TUIAHUPOBAHUE C YKa3aHMEM KOJMYECTBA YacOB, OTBOJUMBIX HA OCBOCHHUE
KaXKJ101 TEMBEI



. NMNAHUPYEMDIE PE3Y/IbTATbl OCBOEHUA ®AKY/IbTATUBHOIO KYPCA «OCHOBbI
COBPEMEHHOM BMO/I0TUN»

JINYHOCTHBIMH pe3yJbTaTaMu oOydeHus oOmed Ouonoruu B crapuiel npouIbHON mIKOJE
SIBIISTFOTCSI:

® Da3BUTHE II03HABATEIIFHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH

yUaIuxcs;

e yOeXJEHHOCTh B BO3MOXKHOCTH TIIO3HAHHWA NPUPOABI, B HEOOXOIUMOCTH PazyMHOTO
WCTIOJIb30BAHUS JOCTIDKEHUM HAyKW M HAHO TEXHOJOTHUH Ui JaJbHEWIIEro Pa3BUTHUS YEJIOBEYECKOTO
oO1ecrna,

e YVYBAKEHHE K TBOPIAM HAyKd W TEXHUKH, OTHOUICHHE K OHOJOTMH KaK K DIEMEHTY

0011e4eI0BeueCcKO KyJIbTYpHI;
®  CaMOCTOSATEIBHOCTH B IPUOOPETEHUH HOBBIX 3HAHHUH U MPAKTHYECKUX YMEHUIA,
® TOTOBHOCTh K OOOCHOBAHHOMY BBIOOPY JKM3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBEHHBIMH
WHTEPECAMHU U BO3MOYKHOCTSIMU;

e MOTHBalUsi O0pa3oBaTEIbHON  NIEATETHPHOCTH  IIKOJBPHHUKOB HAa  OCHOBE JIMYHOCTHO-
OPUEHTHPOBAHHOTO TTOAX0/1a;

e (opMupoBaHHE IIEHHOCTHBIX OTHONICHWH NIPYr K APYry, K YUHTENI0, K aBTOpaM OTKPBITUH H
M300peTeHUH, K pe3yabTaTaM 00ydeHUs

MeTtanpeaMeTHbIMU pe3ylbTaTaMu 00ydeHUsI OMOJIOTHH B CTapIIei MPO(UITBHOM TKOJIE SIBIISIOTCS:

e TmpuoOpeTeHHE W 3aKperyieHHe HaBBHIKOB J()D(PEKTUBHOTO MMOIYYCHUS W OCBOCHHS Y4EOHOTO
Marepuaia ¢ UCIOJIb30BaHUEM y4eOHOU TuTepaTyphl (yYCOHMKOB U TTOCOOMH), Ha JICKIIUAX, CEMHUHAPCKUX
Y TIPAKTUYECKUX 3aHATHIX;

® OBJAJICHHE HaBBIKAMH CAMOCTOSITEIPHOTO MPUOOPETEHHsI HOBBIX 3HAHHM, OpPraHU3alnuu y9eOHOU
NEATEIbHOCTH, TIOCTAHOBKM IICTICH, IUIAHHMPOBAHWS, CAMOKOHTpOJII M OIICHKH pPE3YJIbTaTOB CBOEH
NeSTeTbHOCTH, YMEHHUSIMH MTPEIBUICTH BO3MOXKHBIC PE3y/IbTAaThl CBOMX JICHCTBHIA;

® [IOHMMAaHHWE Pa3IHYUil MKy albTepPHATHBHBIMH (DakTaMH M TUIIOTE3aMU JIJIsl MX OOBSICHEHHUS,
TEOPETHUECKUMH MOJICIISIMA U PEAIbHBIMA OOBEKTaMH, OBJIQJICHUEC YHUBEPCAIBHBIMH yYeOHBIMU
JCWCTBUSIMHU HAa IPUMEPAX THIIOTE3 JIJIsl OOBSICHEHUS U3BECTHBIX (PAKTOB M AKCIIEPUMEHTAIBHOM MPOBEPKU
BBIJIBUTAEMBIX THUIIOTE3, pa3pab0TKH TEOPETHUECKUX MOJICIICH MPOIIECCOB MU SIBICHHIA,

e (opmupoBaHuEe yMEHHMI BOCIHPHHUMATh, IepepadaThiBaTh W TMPEABIBIATh HH(POPMAIMIO B
CIIOBECHOHM, O0Opa3HOH, CHUMBOJHMYECKOW (opMax, aHAIM3UPOBATh M IepepadaTbiBaTh MOJYYCHHYIO
WHPOpPMAIIMI0O B COOTBETCTBUM C TIOCTaBJICHHBIMH 3aJa4aMH, BBIJICNIATE OCHOBHOE COJICPYKAHHE
MPOYUTAHHOTO TEKCTa, HAXOJAUTh B HEM OTBETHI Ha IMMOCTABIICHHBIC BOIIPOCHI U U3J1araTh €ro;

® [PHOOpPETCHUE OIbITA CAMOCTOSTECIBHOTO TIIOKWCKA, aHajdu3a M OTOOpa WHPOpPMALUU C
WCIOJIb30BAHMEM DPA3IMYHBIX HCTOYHUKOB U HOBBIX HH(POPMAIIMOHHBIX TEXHOJOTUH Ui pelieHus
MO3HABATENbHBIX 33/1aY;

® pa3BUTHE MOHOJIOTMYECKON M AMANOTUYECKOW peYd, YMEHHsI BbIpaXKaThb CBOM MBICIH H
CIIOCOOHOCTH BBICIYIIUBATh COOECETHNKA, MOHMMATh €ro TOYKY 3pEHHs, MPH3HABaTh IMPaBO JPYroro
YeloBeKa Ha NHOE apryMEeHTUPOBAHHOE MHEHHE;

® OCBOCHHE MPUEMOB JIEHCTBUH B HECTAHIAPTHBIX CHUTYAlHMsX, OBIAJCHHE JBPUCTHUYCCKUMHU

METO/IaMHU PEeIIeHUs IPoOIIEM;

e (opMupoBaHHE YMEHUI pabOTaTh B TPYMIE C BHIMOTHEHUEM PAa3IHYHBIX COIUATBHBIX POJIEH,

MIPEJICTaBIATh U OTCTAUBATh CBOM B3IJISIIBI U YOCXKICHHUS, BECTH IUCKYCCHIO.



IIpenmeTHble pe3yabTaThl YrIyOJIEHHOTO WM3Y4YeHHs OOIIeH OWOJIOTMM B CTApIIMX KIACCaX IITKOJIBI
MIPEJICTaBJICHBI B COJCPKAHUM Kypca Mo TeMaM. J[OCTIKeHUe JIMYHOCTHBIX PE3yIbTaTOB OIEHUBACTCS Ha
KayecTBEeHHOM ypoBHE (0e3 otmeTok). CPOopMHPOBAHHOCTh METANPEAMETHBIX W MPEAMETHBIX YMEHH
OIICHUBAETCsA B Oayuiax Mo pe3yabTaTaM TEKYIIEero, TEMAaTHYECKOTO M UTOTOBOTO KOHTPOJIS, a TAKXKE IO
pe3yJibTaTaM BBIMIOJTHEHUS Ta00PATOPHBIX U MPAKTUISCKUX PadoT.

BbInyCKHUK HA YIJ1y0JIEHHOM YPOBHE HAYUYHMTCSH:

- OIICHMBATh POJb OMOJIOTUYCCKUX OTKPBITHH W COBPEMEHHBIX HCCIICOBAaHWN B PAa3BUTHH HAYKH U B

MIPAKTUIECKON NESTSILHOCTH JIIOJICH;

- OLICHUBATH POJIb OMOJIOTHH B ()OPMUPOBAHUU COBPEMEHHOUW HAYYHOU KapTHHBI MUPA, IPOTHO3UPOBATH

MIEPCIICKTHBBI PA3BUTHS OMOJIOTHH;

- YCTaHaBIIMBaTh W XapaKTePU30BATh CBS3h OCHOBOIOJIATAIOIIMX OWOJIOTHYECKUX IMOHSATHH (KIIETKa,

OpraHm3M, BHJ, dKOCHCTeMa, Omocdepa) ¢ OCHOBOIOIATAIONIUMH TOHSITHSIMH JPYTHMX €CTECTBEHHBIX

HayK;

- 00OCHOBBIBATh CHCTEMY B3IVISIIOB HA JKHBYIO TNPUPOTY M MECTO B HEH 4YeOBEKa, MPUMEHSIS

OHMOJIOTUYECKHUE TEOPUH, YICHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh TPAHUIIBI X TPUMEHHUMOCTH,

- TMPOBOJUTH Y4EOHO-UCCIICOBATEIILCKYIO JICATCILHOCTh 1O OWOJIOTHH: BBIJBUTATh THIIOTE3HI,

IJIAaHUPOBaTh paboTy, OTOMpaTh W TPEoOpa3oBHIBATH HEOOXOAMMYI HWH(OOPMAINIO, TPOBOIUTH

IKCIIEPUMEHTHI, HHTEPIIPETUPOBATH PE3yJIbTATHI, JIeIaTh BEIBOABI HA OCHOBE IMOJTYYEHHBIX PE3YIbTaTOR;

- BBISBIIATH U OOOCHOBBIBATH CYIIECTBEHHBIC 0COOCHHOCTH Pa3HBIX YPOBHEH OpraHU3aIluy KH3HH,

- YCTaHaBIIMBATh CBSI3b CTPOCHHS W (DYHKIIMA OCHOBHBIX OMOJIOTMYECKUX MAaKpOMOJIEKYJ, UX POJb B

rporeccax KJI€TOYHOro MeTaboJIn3Ma;

- pemaTh 3amadud Ha ompeneneHue mnochenoparenbHocTH HykieotuaoB JIHK uw mPHK (MPHK),

antukonoHoB TPHK, mocnenoBarensHOCTH aMHHOKHCIOT B MOJIEKyse Oejka, MPUMEHsS 3HAHHUA O

peaKknusx MaTPUYHOTO CUHTE3a, TEHETUUECKOM KOJie, IPUHIIMIIE KOMIUIEMEHTApHOCTH;

- JienaTh BBIBOJBI 00 M3MEHEHHUSX, KOTOPbIE MPOU30MAYT B Mpoleccax MaTpUYHOTO CHHTE3a B Clydae

W3MEHEHUS MOCIIeI0BATeIbHOCTH HYKIeoTH10B JIHK;

- cpaBHMBaTh (as3bl JeJIeHHs KJIETKH; pellaTh 3a/Jaud Ha ONpEeJesIeHHEe U CpaBHEHUE KOJIMYeCTBa

reHeruyeckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKIIETOUHBIX OPraHM3MOB B Pa3HBIX

(hazax KIETOYHOIO [[UKJIA;

- BBISIBIISITH CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS KIETOK OPraHM3MOB Pa3HbIX LIAPCTB KUBOM MPUPOJIBI,

YCTaHABIIMBATh B3aUMOCBSI3b CTPOCHUS U PYHKIUN YacTel U OPraHoOUIOB KIIETKU;

- 000CHOBBIBATH B3aMMOCBS3b IUIACTHYECKOTO M SHEPreTHYEeCKOro OOMEHOB; CPaBHHBATH IPOIECCHI

MJIACTUYECKOTO M SHEPTeTUYECKOT0 0OMEHOB, TPOUCXOAAIINX B KIETKAaX )KMUBBIX OPTaHU3MOB;

- OMpeneNsaTh KOJMYECTBO XPOMOCOM B KJIETKaX PACTEHHUN OCHOBHBIX OTAENOB Ha Pa3HBIX JTamax

KU3HEHHOTO I1IMKJIa;

- peuiaTh TeHETUYECKHEe 3a7auu Ha JUTHOPUIHOE CKpEUIMBaHue, CIEIUICHHOE (B TOM YHCIIE CLUEIICHHOE

C TOJIOM) HAaclieJJOBaHHE, aHAIM3UPYIOIIEEe CKPEIIMBAaHUE, MPUMEHsSl 3aKOHbl HACIEACTBEHHOCTH U

3aKOHOMEPHOCTH CIIETNIEHHOTO HACJIEIOBAHMUS;

- packpbIBaTh MTPUYMHBI HACIEACTBEHHBIX 3a00JI€BaHMi, apryMEHTHPOBATh HEOOXOJUMOCTH Mep

MIpeyNpexkAeHUs TAKUX 3a00JIeBaHU;

- CPaBHHUBATh pa3HbIe CIOCOOBI PAa3MHOKEHHS OPTaHU3MOB;

- XapaKTepU30BaTh OCHOBHBIE 3TAIlbl OHTOT€HE3a OPTaHU3MOB;

- BBISIBIISITH NIPHUYMHBI U CYIIECTBEHHBIE MPU3HAKA MOIUGUKAIMOHHONW M MYTAallMOHHONW M3MEHYUBOCTH;

000CHOBBIBATh POJIb U3MEHUYUBOCTH B €CTECTBEHHOM U MCKYCCTBEHHOM 0TOODE;

- 000CHOBBIBATh 3HAUEHUE PA3HBIX METOJOB CENEKIIUU B CO3aHUU COPTOB PACTCHUIA, MOPOJI )KUBOTHBIX

Y IITAMMOB MUKPOOPTaHU3MOB;



- 000CHOBBIBATH MTPUUYUHBI U3MEHIEMOCTH U MHOTO00pa3us BUJIOB, IPUMEHSISI CHHTETHYECKYIO TEOPHIO
IBOJTIOIHH;
- XapaKTepHu30BaTh MOMYISIIINIO KaK SIUHUILY 3BOJIOLNHU, BUJ KaK CUCTEMATUYECKYI0 KaTErOpHIO U KaK
pE3yIbTaT IBOJIIOIINH;
- YCTaHaBIIMBATh CBSI3b CTPYKTYPBI U CBOMCTB 3KOCUCTEMBI;
- COCTaBIIATH CXEMBbI MEPEHOCA BEIIECTB M YHEPTUH B IKOCUCTEME (CETH MHUTAHMUS), IPOTHOZUPOBATH HX
W3MCHCHHUS B 3aBUCUMOCTH OT U3MEHEHUs (DaKTOPOB CPEIbI;
- apryMEeHTHPOBaTh COOCTBEHHYIO IIO3WIMI0O TI0 OTHOIICHHIO K OJKOJIOTMYECKUM MpodiemMaM |
MOBEJICHUIO B IPUPOJIHON CpEJIE;
- 000CHOBBIBATh HEOOXOIMMOCTh YCTOMYHBOTO PA3BUTHUS KaK YCIIOBHS COXpPaHCHHS OHOC]epHI;
- OIICHWBATh MPAKTHYECKOE M O3TUYCCKOC 3HAYCHHWE COBPEMCHHBIX HCCIICIOBaHUN B OWOJIOTHH,
MEIUIIUHE, YKOJIOTUH, OMOTEXHOJIOTHH; 00OCHOBBIBAaTH COOCTBEHHYIO OLICHKY;
- BBISIBJIATH B TEKCTE OMOJIOTHYECKOTO COJIEPIKAHUS TIPOOIeMy U apTyMEHTHPOBAHHO €€ OOBSICHSITH;,
- MIPE/CTaBIATh OMOJOrMYECKYI0 HH(POPMAIIMIO B BUJIE TEKCTA, TaOJINIIbI, CXEMBI, I'paduKa, AUarpaMMbl
W JIeNaTh BBIBOJBI HAa OCHOBAaHWHW MPEACTABICHHBIX IaHHBIX, MPeoOpa3oBHIBATh TpaduK, TAOIHUILY,
IrarpaMmy, CXeMy B TEKCT OMOJIOTHYECKOTO COJICPIKAHUSI.

BoInycKHUK HA YIJIy0JIEeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYHThCS

— OpPeanu308vLI6AMb U NPOBOOUMb UHOUBUOYATLHYIO UCCIe008AMENbCKYI0  0esmMeNbHOCMb  NO
ouonocuu (uru pazpabamvieams UHOUBUOYATLHBIU NPOEKM): B8bl08USAMb 2UNOME3bl, NIAHUPOBANb
pabomy, omoupamv u npeoopPaz08vI6AMb HEOOXO0OUMYIO UHGOPMAYUIO, NPOBOOUMb IKCHNEPUMEHMbL,
uUHmMepnpemuposams  pe3yibmamovl, 0elamsv 6bl800bl HA OCHOBE NOJYYEHHBIX Ppe3VIbImamos,
npeocmasisims nPoOyKm C80UX UCCAe008AHULL,

— NPOSHO3UPO8AMb NOCNEOCMBUSL COOCMBEHHbIX UCCIEO08AHUL C YYemoM OIMUYECKUX HOpM U
9KOJI02UYEeCKUX mpebo8aHull;

— BblOeNAMb  CYUjeCmeeHHble 0COOEHHOCMU JCUSHEHHbIX YUKI08 npedcmasumeneti pasHulX
0mOoeno8 pacmeHuti U Muno8 HCUBOMHLIX, U300PaANCAMb YUKIbL PAIBUMUS 8 8UOE CXEM,

— aHamu3uUpo8amsv U UCNOIL308AMb 6 peueHUuU Y4eOHbIX U UCCIe008amenbCKUX 3a0ay
UHGOpMAYUIO O COBPEMEHHBIX UCCIe008AHUAX 6 OUONI02ULU, MeOUYUHe U IKOLO2UL,

—  ap2yMeHmuposams HeoOX0OUMOCMb CUHME3d eCMeCmMBeHHO-HAYYHO20 U COYUOSYMAHUMAPHO20
3HAHUs 8 FNOX) UHDOPMAYUOHHOU YUBUIUAYUU,

— MOOenuposams  UZMEHeHUe JKOCUcmeM No0  GIUAHUEeM PA3IU4HbIX 2pynn  (paxkmopos
OKpYHCcaroweri cpeovl;

— GLLABNAMb 8 Npoyecce UCCIe008aAMENbCKOU 0eamelbHOCMU NOCAe0CmEUs. aHmpOno2eHH020
8030elicmBuUsl HA 9KOCUCEMbl C80€20 pPe2UOHd, Npediazams CHOCoObl CHUNCEHUS AHMPONO2EHHO20
8030elicmaus Ha IKOCUCTEMbL,

— UCNOIb308aMb NPUOOPEMeHHble KOMNeme YUl 8 NPAKMu4eckol 0esameibHOCmU U N08CEOHeBHOl
JHCUBHU O NPUOOpemeHUs onvlma OesmelbHOCmU, npedulecmsyrouel npogeccuoHaIbHOU, 8 0CHO8e
KOMOopou excum Ouon02us Kaxk yueoHlll npeomem.

Il. CONEP)KAHUE ®AKYJbTATUBHOI'O KYPCA «OCHOBBI COBPEMEHHOH
BHOJIOI'UN»

BBegenme. buonorus kak HayKka; MpeaMCET U MCTOAblI H3YYCHUA B OHOJIOTHH. O6u1a;1 OouoJlorus —
AUCHUIUINHA, U3ydatollasd OCHOBHBIC 3aKOHOMCPHOCTU BOSHUKHOBCHUS, Pa3BUTHA U IOAACPIKAHUA KU3HU HA
3CMJ'IC; 06ma51 OHoJIorus Kak OAWH K3 HCTOYHHUKOB (I)OpMI/IpOBaHI/IH AUATICKTUKO-MAaTCPUATUCTHUICCKOT'O
MHUPOBO33pPCHUA.

Yacts 1. IIpoucxoxxaenne u Ha4aJIbHbIE ITANlbl PA3BUTHSA KU3HHM Ha 3eMuie



Pa3nes 1. MHoroodpasue ;kuBoro mupa. OcCHOBHbIE CBOHCTBA JKMBOM MaTepuH

YPpoBHH OpraHu3ainum ;KuBOH MaTePHH.

Kuznep kak popma CyIiecTBOBaHHS MAaTEPHH;, OMPEACICHIS MOHATHS «KH3HBY. JKU3Hb U )KUBOE BELIECTBO;
KOCHOC MW OHMOKOCHOE BemecTBO Ouocdepbl. YPOBHU OpraHu3allid JKUBOW MAaTepUH W TPUHIUIBI WX
BBIZICTICHUS; MOJICKYJISIPHBIN, CYOKJIETOUHBIM, KJICTOYHBIN, TKAaHEBBIH W OpPraHHBIA, OPraHU3MEHHBIH,
MOTMYJISIIUOHHO-BUIOBO, OMOIICHOTHYECKUI 1 OMOC(EepHON YPOBHU OpraHU3aIIH KUBOTO.

Kputepumn ;kuBbIX cHCTEM.

EnuHCTBO XMMHYECKOTO COCTaBa KUBOW MaTE€pPUHU; OCHOBHBIC TPYMIBI XUMUYECKUX DJIEMEHTOB M MOJIEKYII,
o0Opa3yroInue KUBOe BemecTBo ouocdeprl. Kiierounoe cTpoeHre opranu3MoB, Hacemsitonux 3emno. OoMeH
BelIecTB (MeTaboJIM3M) U CaMOperyisiius B Ouosornueckux cucremax. [loHsATHE 0 rO€0CcTa3e Kak yCIOBUHU
CYIIIECTBOBAHUS XKUBBIX cucTeM. CaMOBOCIIPOU3BEICHUE; HACIEICTBEHHOCTh U U3MEHYMBOCTh KaK OCHOBA
CYILECTBOBAHUS >KMBOM MAaTe€puu, MX MPOSIBICHHUS HA Pa3IMYHBIX YPOBHSX OpPraHu3aldu >kUBoro. Poct u
pasButue. PaznpaxxumMoctsb; GopmMbl H30UpaTETHHON PEAKIIMH OPraHU3MOB Ha BHEIITHUE BO3ICHCTBHS.
Pa3nes 2. BosHnkHOBeHMe :KU3HU Ha 3emJie

HcTopust npeacraB/ieHuii 0 BOBHUKHOBEHUM KU3HM.

Mudonoruueckue npeacrasienus. [IpeacraBienuss Apuctorens, IMIEI0KIA U APYTUX aHTUYHBIX YUYCHBIX.
[lepBbie Hay4HbBIE MOMBITKA OOBSICHEHHS CYITHOCTH U Tpoliecca BOZHUKHOBeHUs *Ku3HU. OnbiTel ©. Pemu,
B3musiabl Y. Tapses, [I. Hunrema; skcnepumentst JI. Ilactepa. Teopum Beunoctn xu3Hu I'. Puxrepa u
npyrux yuenbix (I'. T'embmromnsu, I'. Tomcon, C. Appenmyc, II. JlazapeB). Marepuanuctudeckue
MPEACTABICHUSI O BO3HUKHOBEHUHW XU3HM Ha 3emie. [Ipeamochbuiku BO3HMKHOBEHHUS >KU3HU Ha 3emiie:
KOCMHYECKHE W TUTAHETApHBIE TMPEANOCHUIKA; XWMHUYECKHE TMPEANOCHIIKA DBOJIOIMMH MaTepuu B
HaIpaBJIeHWd BO3HUKHOBEHHUS OPTraHMYECKHX MOJICKYJ: TIepBHUYHAs aTMocdepa M DBOJIIOIMHUS XUMHUYECKUX
AJIEMEHTOB, HEOPTraHUYECKUX U OPTAHUUECKUX MOJICKYJ HAa PAaHHUX dTanax pa3BUTHS 3EMIIH.

CoBpeMeHHbIe NpeCTABIECHNSI 0 BOSHUKHOBEHHH KH3HU.

CoBpeMeHHBIC TIPEICTABIICHNUS] 0 BOBHUKHOBEHUH XU3HU, B3TIIsbl O. [ldumrorepa, k. Dnnena. DBomronus
XMUMHUYECKUX DJIEMEHTOB B KOCMHYECKOM IMpocTpaHcTBe. OOpa3oBaHME IUIAaHETHBIX cucTeM. llepBuuHas
atMocdepa 3eMiIM U XUMHUYECKUE MPEANOCHUIKM BO3HUKHOBEHUS >KU3HHU. VICTOUHUKU 3HEPrHMHM U BO3pPACT
3eminu. YcioBusi cpeapl Ha apeBHer 3emuie; Tteopus A. M. Omapuna, onbiTel C. Mumuiepa. Xumudeckas
sBosronus. HeOnonorndecknii CHHTE3 OPTraHMYECKUX COCTMHEHU.

Teopun mnpoucxoxaeHusi NMPOTOOMONOJUMEPOB. IBOJIOUUSA NPOTOOMOHTOB. HavyaabHble 3Tanbl
0MOJI0rHYeCKOi IBOJIIOLMH.

Tepmuueckass Teopus. Teopus aacopomuu. 3Hadenune padbotr C. dokca m k. bepnana. KoamepBarnsie
KaIlJTd U MX 3BOJIONUS. Teopuu MpoucxoxaeHus npoToduononumepoB. CBONCTBA KoalepBaTOB: peakluu
oOMeHa BellecTB, camoBocipoussenenue. ['unoresa mupa PHK. DBomtonns npoto6uoHToB: hopMupoBaHue
BHYTPEHHEN Cpelibl, MOSBJICHHE KaTaJU3aTOPOB OPraHUYECKON HPUPOJBI, 3BOJIIOLMS SHEPreTHUECKHX
CUCTeM M MeTaboiM3Ma; BOSHUKHOBEHHE T'€HETUYECKOro KoJia. BO3HHKHOBEHHE SHEPreTHYEeCKUX CHCTEM:
pouib iupodocdara. OOpazoBaHue MOTUMEPOB; 3HAUCHHUE HECHEU(PUIECKON KaTaTUTUYECKOH aKTUBHOCTH
noyumnentuaoB. CoBepIICHCTBOBAHWE METAa0OJMYeCKHX peakuuil. Poilb »HepruM COJTHEYHOrO CBETa;
BO3HHMKHOBeHUE (poTocuHTe3a. HauanbpHbie ATanbl OHonoruueckoil aBomtonuu. [IpokapruoTudeckue KIETKU.
Teopusi CUMOMOTEHETUYECKOTO TMPOUCXOXKACHUS OYKApUOTHYECKOW KIETKM M €€ JI0Ka3aTelbCTBa;
BO3HHMKHOBEHHE (DOTOCHMHTE3a, DJYKapuoT, TOJOBOrO IMpolecca M  MHOTOKIETOYHOCTH. Teopuu
MIPOUCXOKACHUS MHOTOKJIETOYHBIX OPTaHU3MOB.

Yacre II. Yyenne o kierke
Pa3nen 3. Xumnueckasi opranu3anus KJIeTKH.
Heoprannyeckue Beumecrsa, BXOAALIME B COCTAB KJIETKHU
DNeMeHTHBI COCTaB »MBOTO BemlecTBa Ouocdeprl. PacnpocTpaHEeHHOCTh 3JIEMEHTOB, UX BKJIaJA B
oOpa3oBaHUe XKUBOW MaTepuM U OOBEKTOB HEKUBOW MPUPOABI. MakKpO31eMEHThI, MUKPO3JIEMEHThI; MX
BKJIaJ B 00pa3oBaHME HEOPraHMYECKMX M OPraHUYeCKUX MOJIEKYJ *KUBOro BelmlecTBa. Heopranudeckue
MOJIEKYJIbl KHBOTO BEIIECTBA: BOJA, €€ XMMHUYECKHE CBOWCTBAa M OMOJIOTMYECKas POJIb: PAcTBOPUTEIND
TUIPOMUIBHBIX  MOJIEKYJ, CpeJa MpOTeKaHWs OMOXMMHUYECKUMX MpEBpallleHHi; posib BOJBI B
KOMIIAPTMEHTAJIN3alMd U MEXKMOJEKYISIPHBIX B3aUMOJEHCTBUAX, Temloperymsiuusa u ap. Comu
HEOPraHMYeCKUX KHUCJIOT, UX BKJIAJ B 0OECleueHHe IPOLECCOB KU3HEACATEIbHOCTH W MOJIepKaHue
romMeocrasa.
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Oprannyeckue BenecTBa, BXOASIINE B COCTAB KJIETKH.

Oprannueckue Mosekyibl. buonmornueckue mnonumepbl — Oenku. CTpyKTypHasi OpraHu3aiusi MOJIEKYII
Oenmka: TMEpBUYHAS, BAPUAHTHI BTOPHYHOW, TPETUYHAS W YETBEPTHUYHAS, XHMHUYECKHE CBS3H, HX
ynepxkuparommue; (Gonaaunar. CBoiicTBa OCIKOB: BOJOPACTBOPUMOCTh, TEPMOJIAOMIBHOCTD, MTOBEPXHOCTHBIH
3apsiq M Apyrue; AcHarypanus (oOpatumas U HeoOpaTuMmas), peHaTypanus — OUOJIOTUYECKUN CMBICT U
MpakTH4eckoe 3HaueHue. DYHKIHUU OETKOBBIX MOJCKYI. BHOJOTHYECKHE KaTamu3aTropbl — OCIKH, HX
KJIacCU(UKaIs, CBOWCTBA M POJIb B OOECIICYCHHUH IPOIECCOB KU3HEACATCIHLHOCTU. PerymsrtopHas wu
MH()OPMAMOHHO-KOMMYHHUKATHBHASL POJIb OCIKOB; TPAHCIIOPTHBIC W JBUTATEIbHBIC OCJIKH; aHTHTENA.
VYrineBoapl B KWU3HU PACTCHUM, )KHBOTHBIX, TPUOOB M MHUKpPOOPraHu3MoB. CTPYKTYpHO-(QYHKIIMOHAIBHBIE
0COOEHHOCTH OpraHM3alliid MOHO- M JucaxapunoB. CTpoeHne W OMOJOrHYecKas poJib OMOMOJIMMEPOB —
nojurcaxapuaoB. JKupbel — OCHOBHOUM CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX MEMOpaH U UCTOYHUK SHEPTHUU.
Oco0OeHHOCTH CTPOCHHS KHPOB W JIMIIOWIOB, JISKANIUE B OCHOBE MX (DYHKIIMOHAILHOW aKTUBHOCTH Ha
YPOBHE KIIETKH U LIEJIOCTHOrO opranusma. Hykiennossie kuciotel. JJHK — Monekysnbl Hacien1CcTBEHHOCTH;
HCTOPUS U3YUEHUsI. YPOBHU CTPYKTYPHOUM OpraHu3alliu, CTPYKTYpa MOJMHYKICOTHIHBIX IICTICH.

Pa3nen 4. Peanuzanus HacieacTBeHHo nHGopmanun. Meradomnzm

AHa00J1M3M

COBOKYITHOCTh PEaKIuii OMOJIOTHYECKOTO CHHTE3a — IUIACTHYECKHl OOMEH, WM aHabonm3M. Perymsius
AKTUBHOCTH TEHOB TMPOKApHUOT; OMEPOH: OMEPOHBI HWHAYIMOCIbHBIE U penpeccudenbHbie. Perymsius
AKTUBHOCTH T€HOB dyKapuoT. CTpyKTypHas 4yacTh reHa. PerynsTopHas 4acTh reHa: MpoOMOTOPBI, SHXaHCEPHI
u uHCynsATOphl. llepemaua HacnencTBeHHOW WHGOpPMAIMU W3 SApa B IUTOIUIA3My; TPAHCKPHIIIIHS,
TpaHckpunuuoHHsle Qaxtopel. Ctpyktypa [IHK-cBs3pBatomux Oenkos. Ilponeccunr PHK. Mexanusm
ofOecrieueHus CUHTe3a Oelika; TPAHCIALUS; €€ CYIIHOCTh U MeXaHu3M, crabmnbHOCTh U PHK u koHTpOb
AKCIPECCHUU TEHOB.

JHepreTuvyeckuii 00MeH — KaTa00m3M. ABTOTPOQHBINA THII 00MeHa.

DHepreTudeckuii ooMeH; cTpykrypa u pyakmuun AT®. Drtansl sHEepreTHYeckoro ooMeHa. ABTOTpo(HBIN U
reTepoTpodHBIi TUMBI OOMeHa. AHa’poOHOE M a’pOOHOE paCHICTUICHHE OPraHWYeCKHX MOJICKYII.
[ToaroroBuTENBHBIN ATall, poJb JU30COM; HemojHoe (OeckuciaopoaHoe) pacmerienue. [lomHoe
KHCJIOPOJIHOE OKHCIICHUE; JIOKATA3ALMS MPOLECCOB B MUTOXOHAPUIX. CONpsKEHNE PACILEIIIICHUS TITOKO3BI
B KJIeTKe ¢ pacnagoM u cuHTe3oM AT®. KommaprmeHnTanu3aius mporeccoB MeTadoaru3Ma U JIOKaTu3aIus
crenuduueckux (GpepMeHTOB B MeMOpaHaxX OINpeAeTeHHBIX KIETOUHBIX CTPYKTyp. IloHsTHE O romeocrase.
dotocuHTe3; cBeToBas (paza U 0COOEHHOCTH OpraHM3aIMU TUJIAKOWIOB TpaH, SHEpreTHYecKas LEHHOCTb.
TemnoBast ¢a3za QorTocuHTe3a, Mpouecchl, B HEHl NPOTEKAIOUIUE, HCIONIb30BAaHUE OJHEPruu. THIbI
(dboTOCHMHTE3a M HMCTOYHHUKH BOJOpOJA JUIsi O0Opa3OBaHHs OPraHMYECKUX MOJEKYJ; peaklUd CBETOBOH U
TeMHOBOM (pa3wl poTOCHHTE3A

Pasznen 5. Ctpoenne u GQyHKIIMU KJIETOK

IIpoxapuoTHyeckasi KieTka

[Ipeamer u 3agaun 1UTONOTMUA. MeETOAbl M3Yy4EHMs KJIETKHU: CBETOBAas M DJIEKTPOHHAS MUKPOCKOIIWS;
OMOXMMHYECKHE U UMMYHOJIOTUYECKUE METObl. /[Ba THMa KJIETOYHOU OpraHu3aluu: MPOKAPHOTUYECKUE U
sykapuoTHueckue KieTku. CTpoeHue UUTOIIa3Mbl OAaKTepUANbHOW KIETKU; JIOKadu3anus (hepMEHTHBIX
CUCTEeM M oOpraHuzainus meradoiim3ma y mHpokapuoT. ['eHernueckuil ammapar OakTepuii; ocoOeHHOCTH
peanu3anuy HacieACTBeHHOW nHpopMmauu. OcoOeHHOCTH KU3HEACATEIbHOCTH OaKTepHil: aBTOTpOHBIE U
rerepoTpodHble OakTepuu; a’>poOHBIE M aHa’poOHbIE MUKpoopraHu3Mbl. CrnopooOpa3oBaHUE H €ro
Ouosoruueckoe 3HadeHue. PasMHOkeHHe; M0JI0OBOM mpoliece y OakTepuil; pekoMOUHALIUN
JyKapruoTH4YeCKasi KJIeTKa

[uTommasmMa dJyKapUOTHYECKOW KJIETKH. MeMOpaHHBIM NPUHIMII OpraHU3alMi KJIETOK, CTPOCHHE
Oouonorudeckoir mMemOpaHbl, Mopdororndeckue U (YHKIIMOHAIBHBIE OCOOCHHOCTH MEMOpaH pa3TUYHBIX
KIETOUHBIX  CTpYKTyp. OpraHennsl UWUTOINIA3MBI, HMX CTpykTypa U  ¢yHknuu.  HapyxkHas
UTOIIa3MaTH4Yeckass MeMOpaHa, SHIOIIa3MaTHuYecKas CeTh, ammapaT [ OoibIKH, JTH30COMBI; MEXaHH3M
BHYTPHUKJIETOUYHOIO MHILEBAapeHUs. MHUTOXOHAPUU — DHHEPreTUYECKUE CTAHIMHM KIETKH; MEXaHU3MBbl
KJIETOYHOTO JbIxaHus. PUOOCOMBI M UX ydacTue B mpoleccax TpaHcusauuu. Knerounsrii nentp. Opranousi
JBUKEHUS: )KTYTUKA U pecHUYKkHU. L{utockener. CrnenuanbHble OpraHOUIbI LUTOIUIa3Mbl: COKPATUTEIbHBIE
BaKyoJId U JIp. B3auMopelicTBue opraHouI0B B 00ecrieueHny IpoIieccoB Metadonusma. Kierounoe sipo —
LEHTP YMIpaBIEHUS >KU3HEACATEIHHOCThIO KIeTKU. CTPYKTYphl KIETOYHOTO sipa: siAepHas o0o0JiouKa,
XpOMAaTHH (F€TEPOXPOMATHH U SYXPOMATHH), sApbIIKo. KapuomniazMa; XMuMUYecKuid COCTaB U 3HAYCHHE NS
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KHU3HEIeATeNbHOCTH sapa. Juddepennmanbias akTUBHOCTh T€HOB. XpoMocoMbl. CTPyKTypa XpOMOCOM B
pa3InYHbIC IIEPUOBI JKU3ZHEHHOTO LIMKJIA KIETKU.

7Ku3HeHHBIH UMK KJIeTKH. /le1eHue KIeToK

Knerku B MHOrokierounom opranumzMme. [lonartue o nuddepeHIHpPOBKE KIETOK MHOTOKJIETOYHOTO
opranusMa. JKU3HEHHBIH LUK KJIETOK. TKaHU OpraHu3Ma ¢ pa3sHON CKOPOCTHIO KJIETOYHOTO OOHOBJICHHMS:
OOHOBIISIIOIIMECS, pacTylue U CTaOWibHbIe. Pa3MHOXEeHHE KIETOK. MUTOTHYECKMH IMKI: MHTepdaza —
Mepuo/ MOJArOTOBKH KJIETKH K JeneHuto, peaymnkanus JJHK. Mexanusm o0pa3oBanusi BepeTeHa JeJIeHUs 1
pacxoskJieHus: JOUYEPHUX XPOMOCOM B aHada3ze. buonornueckuii cmpici MuTo3a. buosjoruueckoe 3HaueHue
MuTo3a (Oecnojioe pa3MHOKEHUE, POCT, BOCIHOJHEHHE KIETOYHBIX MOTEPh B (U3MOJIOTMUYECKUX U
[IATOJIOTUYECKUX YCIOBUAX). Perynduus >KU3HEHHOro LHKJIA KIETKM MHOTOKJIETOYHOTO OpraHu3Ma.
@akropsl pocra. Ilomsatue o pereHepanuu. HapylieHHsT MHTEHCUBHOCTH KJIIETOYHOTO Pa3MHOKEHHS H
3a00JIeBaHMSI YE€JIOBEKA U )KUBOTHBIX.

Oco0eHHOCTH CTPOEHHUSI PACTHTEIbHBIX KJIETOK

Oco0OeHHOCTH CTPOEHHUsI PACTUTEIbHBIX KJIETOK; BaKyoJdW M IUIacTUAbl. Buapl mimacTuna; ux cTpykTypa U
¢dbyHkunoHanbHbIe 0co0eHHOCTH. Kiterounas crenka. OCOOEHHOCTH CTpOEHHUs KIIETOK rpuboB. BritoueHus,
3HAYEHHUE U POJIb B META00JIN3ME KIIETOK.

Hexnerounas ¢popma xu3nu. Bupycel

Bupycbl — BHYTpUKIIETOYHBIE Mapa3UTbl Ha I'€HETHMYECKOM ypoBHE. OTKpBITHE BHUPY- COB, MEXAHU3M
B3aUMO/ICHCTBUSL BUpYCa M KIETKH, MH(PEKUHMOHHBIM mpouecc. Tumbel mepenaun BHUpYcoB. 3aboJieBaHUs
KUBOTHBIX U PACTEHHI, BbI3bIBaeMble BHpycaMu. BupycHble 3a00jieBaHuUs, BCTpEUarolIUecs y 4elI0OBEKa;
rpunmn, remarutr, CIIWJ. Bakrepuocdaru. Ilpoucxoxxnenue BupycoB. Mepbl  NpoduIaKTUKA
pacnpocTpaHeHus: BUPYCHBIX 3a00J1eBaHUil.

Yacrs II1. PazMHoOKeHUe 1 pa3BUTHE OPraHU3MOB
Paspnen 6. Pa3MHoOKeHHe OPraHU3MOB
becnosioe pa3MHOKeHHE PACTEHUA M dKUBOTHBIX
®opmbl 0ecrosioro pa3sMHOKEHUS: MUTOTUYECKOE JIEJIEHHE KJIETOK OJHOKIETOYHBIX; CHOpPOOOpa3oBaHuE,
IIOYKOBAHWE Yy OJHOKJIETOYHBIX M MHOTOKIETOYHBIX OPraHU3MOB; BEr€TaTUBHOE Pa3MHOXKECHHE.
buonoruueckuii CMbICT U 3BOJIOIMOHHOE 3HaUE€HUE OECIOJIOTO Pa3MHOKEHHUSL.
ITosi0BOE pasMHOKEeHHE
[TonoBoe pa3MHOXEHHE pACTEHUH M JKMBOTHBIX; OHMoOJIOTHYeCKui cmbicha. [amertorenes. Ilepwombl
o0Opa3oBaHUsl TOJOBBIX KIETOK: pa3MHOkeHue u poct. Ilepuon cospeBanusi (meito3); mpodaza-1 u
MpoLecchl, B Heil mpoucxondume. buonornueckoe 3HaueHue U OMoOJOTMYecKHil cmbica meiosa. Ilepuon
(dbopMHpOBaHMS TOJOBBIX KJIETOK; CYHIHOCTb M O0COOEHHOCTH TeueHus. OcoOeHHOCTH crepMaToreHesa u
oBoreHe3a. OceMeHeHHe U OIJI0J0TBOpeHre. MOHO- U mojiucnepMus; Ouosiornyeckoe 3Hauenue. Hapyxnoe
Y BHYTPEHHEE OILIOJA0TBOPEHUE. DBOIOLUOHHOE 3HAYEHHUE TI0JIOBOTO PA3MHOKEHHUSI.
Pasznen 7. UnauBuayaibHoe pa3BUTHE OPraHM3MOB (OHTOI€He3)
IMOPHUOHAJIbHBINA IEPHOJ PA3BUTHS
Tunsl AiLIEKIETOK; MOJSPHOCTD, paclpeesieHUue KeJITKa U TeHeTHYeCKNX aeTepMuHaHT. O00I0UKN Aiila;
aKTUBAalLlMs OIUIOJIOTBOPEHHBIX SMIIEKIETOK K pa3BUTHIO. OCHOBHBIE 3aKOHOMEPHOCTH JIPOOJICHUS;
TOTHUIIOTEHTHOCTh OJIACTOMEPOB; 00pa3OBaHHE OJHOCIOMHOTO 3apojsbiiia. ['acTpymsius; 3aKOHOMEPHOCTH
o0pa3oBaHUsl JABYCIOHWHOTO 3apojbllia. 3apoJbIINIeBble JHCTKHM M HX JAaibHeimas nuddepeHinrpoBKa;
TOMOJIOTHSI  3apOJBIIIEBbIX JUCTKOB. [lepBuuHbIl opraHorenes (Hepynsuus) U JajbHeHas
muddepeHIpoBKa TKaHEH, OpraHoB W CHCTeM. Perymsius sMOpHOHAIBLHOTO Pa3BUTHUS; JACTEPMHUHALMS U
SMOpHOHaNIbHAsA MHIYKIMS. ['eHeTHYecKuil KOHTPOIb pa3BUTHSA. Polib HEpBHOUN M SHIOKPUHHOM CHUCTEM B
obecrieueHnr YMOPUOHATILHOTO pa3BUTUS OpraHu3MoB. OO0IIHe 3aKOHOMEPHOCTH OHTOTEHE3A.
Pa3BuTHe opranusma u oKpy:xamomasi cpeaa
Ponp daxTopoB okpyxkaromieil cpenbl B SMOPUOHATHHOM U MOCTIMOPHUOHAIBHOM Pa3BUTHHM OpPraHHU3Ma.
Kputnueckue nepu- onesl pa3Butus. BiusHue M3MEHEHUM romeocTta3a OpraHu3Ma MaTepu W IUIoJa B
pe3ynbTaTe BO3JACHCTBUS TOKCHUYECKUX BEIIECTB (TabayHOTO JbIMa, aaKOTOJIS, HAPKOTUKOB H T. J.) Ha XOJ
AMOPUOHAIILHOTO M MOCTIMOPHOHATBHOTO MIEPHOIOB Pa3BUTHUS (BPOXKIACHHBIE YPOICTBA).

Yactb IV. OCHOBBI reHeTHKH H CeJIeKIIHT

Pa3nen 8. OcHOBHBIE OHATHS FeHETHKHU



[IpencraBinenuss ApeBHUX O POJCTBE M XapaKTepe Nepenayd MNPU3HAKOB U3 TOKOJIEHHS B TOKOJICHHE.
Ucropust pa3Butus renetukd. OCHOBHbIE NMOHSTHUS reHeTUku. [Ipu3Haku W CBOMCTBA; I'e€HbI, aJUIEIbHBIC
reHsl. ['eHoTHI U ()EHOTHUIT OpraHu3Ma; TeHOPOHT.

Pazjen 9. 3akoHOMepHOCTH HAC/IeJOBAHUS TPU3HAKOB

3akonbl MeHnaess

3aKOHOMEPHOCTH HACJIEIOBAaHUS NMPU3HAKOB, BbIsABICHHBIC |. Menaenem. MoHOTHOPHIHOE CKpEIIMBAHHE.
IlepBbiii 3akoH MeHaens — 3akoOH JOMUHHpOBaHudA. IlosiHOE U HeENoNMHOE JOMHMHHMPOBAHHUE;
MHOECTBEHHBIN ajuieau3M. Bropoii 3akoH MeHenss — 3aK0oH pacuieruieHusl. 3aKOH YUCTOThI TaMeT U €ro
LIUTOJIOTUYECKOE OO0OCHOBaHME. AHanu3upymollee ckpemuBanue. JurnOpuaHoe U MOTUTHOPUAHOE
CKpEIIUBaHUE.

XpomocomHas Teopusi HacJieAcTBeHHOCTH. ClenJieHHOe HacsleJoBaHue reHoB. I'eHeTHKa moJa.
XpoMOCOMHAsi TEOpUs HACJIEACTBEHHOCTU. ['pynmbl cuerseHuss reHoB. CHEnjIeHHOEe Hacle0BaHHe
npuszHakoB. 3akoH T. Moprana. [losiHOe M HEMoOJIHOE CIICTVICHHE TE€HOB;, PACCTOSHHE MEXKAY T€HaMH,
pPacIoJIO)KEHHBIMU B OJIHOM XpOMOCOME; T€HETHYECKHE KapThl XpoMocoM. ['eHeTmdeckoe ompenerncHue
noja. ['eHeTnueckas CTPyKTypa MOJOBBIX XpoMmocoM. HacnemoBaHue MPU3HAKOB, CIHEIJIECHHBIX C TOJIOM.
['eHeTnveckue KapThl XpOMOCOM 4YeJIOBEKa. XapaKTep HacjleJI0BaHUsS MPU3HAKOB y 4YeloBeKa. | eHHble U
XpOMOCOMHBIE aHOMAaJMU YeJOBEKa W BBI3bIBa€Mble HMMH 3a0ojeBaHus. Mepbsl TPOPUIAKTHKA
HACJIEICTBEHHBIX 3a00JI€BaHUI YeI0BEKa.

I'enoTun kak nesocTHas cucrema. B3aumoeiicteue reHon

l'eHoTum kak menocTHas cucTeMa. B3aumMopaelcTBHME aIeNbHBIX  (JOMHUHUPOBAHHWE, HEIMOJIHOE
JTOMUHUPOBAHUE, KOJOMUHHUPOBAHUE M CBEPXIOMHUHUPOBAHHE) U HEAUICIbHBIX (KOMIUIEMEHTAPHOCTD,
AMUCTAa3 W TMOJUMEPHs) TEHOB B OMNPEACICHWH TMpHU3HAKOB. [lneiioTpomusi. DKCNPECCHBHOCTH |
MEHETPAHTHOCTH TE€HA.

Paznea 10. 3akoHOMEpPHOCTH U3MEHYMBOCTH

HacaencrBeHHasi (reHOTHIIMYECKAsi) K3BMEHYMBOCTh

OcHoBHBIE (OPMBI M3MEHUYUBOCTH. [ eHOTHIHMYECKass W3MEHUYNBOCTh. MyTarnuu. ['eHHbIE, XPOMOCOMHBIE U
reHoMHble MyTaruu. CBoiicTBa MyTarui.. [lpuumHBI W YacToTa MyTaluii; MyTareHHbIe (DAKTOPHI.
DBOJIIOIIMOHHAS POJIb MYTAIlUii; 3HAYCHUE MYTAIIUH JJI IPAKTUKHA CEIHCKOTO X035HUCTBA M OMOTEXHOJIOTHH.
Myrarennsie gakTopsl. KoMOHHAaTHBHAS U3MEHUHUBOCTh. Y POBHU BOSHHUKHOBEHUS PA3JIMYHBIX KOMOMHALIMIMA
T€HOB U UX POJb B CO3/IaHWU T€HETHYECKOTro pa3HOoOoOpas3us B Ipeneiax BHA. DBOJIIOLMOHHOE 3HAUYEHUE
KOMOMHATUBHON M3MEHUYHBOCTH.

3aBHCHUMOCTH NPOSIBJICHUSI T€HOB OT YCJI0BHI BHelHei cpeabl (peHOTUNIHYeCKast U3MEHYMBOCTD)
denoTunuyeckas, Win MoaupUKaMOHHAs, U3MEHYUBOCTh. POJib yCIOBHIl BHEIIHEH cpelbl B Pa3BUTUU U
MPOSIBIIGHUU TpPHU3HAKOB W cBoMcTB. CBoiicTBa MoauduKalMii: ONPEeAeICHHOCTh YCIOBUSIMU CpPEIbI,
HaIlpaBJICHHOCTb,  TIPYINIIOBOM  XapakTep, HeHaciaeayeMocTb. CTaTUCTUYECKHME  3aKOHOMEPHOCTH
MOAU(PHUKAIIMOHHON HM3MEHUMBOCTH; BAapUAllMOHHBIN psA M BapualMoHHas KpuBas. Hopma peaxiuu;
3aBUCHMOCTb OT T'€HOTHUINA. YTIPABICHUE JOMUHUPOBAHUEM.

Pasznen 11. OcHOBEI ceJIeKIINHA

Co31aHue Mopo/x ;)KNBOTHBIX M COPTOB PACTeHHUIt

Coznanue mopo/1 )KUBOTHBIX U COPTOB pacTeHuil. PazHooOpas3ue u npoyKTUBHOCTh KYIbTYPHBIX PACTEHUH.
LleHTpbl TPOUCXOXKACHUS M MHOTooOpasusi KyJIbTYPHBIX PACTeHHH. 3aKOH TOMOJIOTMUECKUX pSAIOB B
HAacJeACTBEHHON U3MEHUYHUBOCTH

MeToabl celeKIMH dKUBOTHBIX, PACTEHUI 1 MUKPOOPTraHU3MOB

MeToibl CeneKlud pacTeHU M )KMBOTHBIX: 0TOOp M rulpuauzanus; Gopmbl 0TOOpa (MHIAUBUIYAIbHBINA U
MaccoBbli). OTnaneHHas ruOpuau3anus; sBICHHE TeTepo3uca. VckyccTBeHHBIM MytareHe3. Cenexius
MHUKPOOPraHu3MoB. buotexHonoruss u reHeTudeckass uHxkeHepus. Cenekuuss MUKPOOPTaHHU3MOB JUIsS
MUIIEBOM TMPOMBIIIJICHHOCTH; TONy4YeHHE JIeKapCTBEHHBIX IMpPEernaparoB, OMOJIOTHUECKUX PEryjasTOpOB,
AMUHOKHCIIOT.

11 kaace
Yacrs 1. Yuenne 00 3B0II0IHN OPTraHMYECKOr0 MHPA
Pa3nes 1. 3akoHOMepHOCTH pa3BUTHSA )KMBOH NPUPOABLI. JBOJTIOLMOHHOE YYeHHUE



YMo3puTenpHble KOHIENIMU AaHTHYHOCTH. [OCHOJICTBO B HayKe IMpEICTaBICHHH 00 «HM3HAYaIbHOM
1eJIeCO00pa3HOCTHY» M HEW3MEHHOCTH >KMBOHM Tpupoxabl. Benukue reorpaduueckue OTKpbITHS. Pa3ButHe
Ouonoruu B AoAapBUHOBCKHiA mepuona. Paborel K. JluHHEs 1o cuUCTeMaTHKE PACTCHHH W JKUBOTHBIX;
MPUHLMIIBI JIMHHEEBCKOM cuctemMatuku. OBosonroHHass teopusi JK.-b. Jlamapka. IlepBbie pycckue
3BOJIFOLIUOHHUCTBHI.

JBosonuoHHas Teopus Y. lapsuna

VYuenne Y. JlapBuHa 00 uCKycCTBEHHOM OTOOpe. DOpMBI HMCKYyCCTBEHHOTO OTOOpA: METOIUYECKH W
OeccosHarenbHbId 0TOOp. KoppenstuBHas w3MeHUMBOCTh. YueHue Y. JlapBuHA O €CTECTBEHHOM OTOOpE.
WunuBuayanbHas W3MEHUMBOCTb, M30BITOYHAS YHCICHHOCTh IOTOMCTBA M OTIPAaHUYEHHOCTb PECYPCOB.
Bopbba 3a cymecTBoBaHWE: BHYTPUBHIIOBAs, MEXBUIOBas U O00prOa; ecrecTBeHHbIH 0TO0p. OOpazoBanue
HOBBIX BUJIOB.

CoBpemeHHbIE NPeICTABJICHUS] 0 MEXaHU3MaX M 3aKOHOMEPHOCTSAX 3BoTIonuH. MUKPO3BoIIOLHS

Bun — snemeHTapHasi SBOJIIOIMOHHAS €IMHUIA; KPUTEPUM U F€HETHYECKas LeJI0CTHOCTh. [lonmymsiiuonHas
CTpYKTypa BHJa; reorpaduueckas u skojormdeckass uzoysanus. dopMupoBaHue CHUHTETUYECKOW TEOpPUU
ABOJIIOIMH. ['€eHeTHKa M 3BOJIIOLMOHHAA Teopus. Marepuan A €CTeCTBEHHOro OTOOpa; 3BOJIOIMOHHAsS
poJib MyTauuid. [lonmynsiius — sneMeHTapHas 3BOJIOLMOHHAs eanHuua. ['eHopon nomynauuid. neanbHbie
U peajbHble NMoMynanuu. ['eHeTndyeckue npouecchl B nonynsuusax. Peseps HaciaencTBEHHON U3MEHUYHNBOCTH
nonyssinuii. @opmel ectecTBeHHOTo 0TOOpa. [lomoBoit or6op. [IprcOCOOIEHHOCTh OPraHu3MOB K Cpelie
oOWTaHUs KaK pe3yibTaT JEHCTBUS ecTeCTBEHHOro otbopa. IlpucnocoburenbHbie 0COOEHHOCTH CTPOEHUS,
OKpackH Tela M TMOBEACHUA IKHUBOTHBIX. 3aboTa 0 moToMcTBe. DU3IMOJOTHYECKHE aJalTalliH.
OTHOCHUTENBbHBIH  XapakTep MPHUCIOCOOJIEHHOCTH  OpraHu3MoB. MukposBomtonusa. CoBpeMeHHbIE
MIpe/ICTaBJICHHs O BU000pa30BaHUU.

Paspnen 2. MakpossoJronusi. Buosornyeckue nocjaeacTBus NpuodpeTeHus1 NpucrnocodIeHuit

['maBHBIC HampaBIeHUsI OMOJIOTUIECKON IBOJTIOIIHH.

['maBHBIC HampaBIeHUST DBOJIOIMOHHOTO Tpoliecca. bruonorudeckuii mporpecc U OMOJIOTHYECKUN perpecc.
Ilytn  nocTmkeHuss OMOJIOTMYECKOTO0 Imporpecca. Pe3ynabTraTel 3BOMIOLMU: MHOrooOpasue BHJIOB,
OpraHu4eckas 1eaecoo0pa3HOCTb, MOCTENEHHOE YCIOKHEHUE OpraHUu3aliu

IIyTn nocTu:keHust OHOJOTrHYECKOT0 Mporpecca

MakponsBostonus. AporeHes; CyniHOCTbh apOMOP(HBIX K3MEHEHUH U MX POJIb B ABOJIOIIMU. BO3HUKHOBEHHE
KPYIHBIX CUCTEMAaTHYECKUX I'PYII JKUBBIX OPraHM3MOB. AJUIOr€HE3 M NMPOrPECCMBHOE MPHUCHOCOOIEHUE K
ONpENIeNIEHHbIM  yCIOBMSIM cyniecTBoBaHus. Kararenes kak ¢opma AOCTHXEHHMsS OHOJOIMYECKOTIO
IIPOLBETAHUS I'PYyNIl OPraHn3MoB. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLMU: AUBEPreHIMs, KOHBEPIECHIINS,
napajJiesIn3M; IIpaBUiIa 3BOJIOLUY IPYI opraHu3MoB. 3HaueHue padot A. H. Ceseprosa.

Yacrts I1. Pa3zBuTHe OpraHnyeckoro Mupa
Pa3znen 3. PasBuTHe XN3HU Ha 3eMiie
Pa3BuTHe KU3HU B apXeiicKoil M MPOTEPO30HMCKOM Ipe
PasButne xu3um Ha 3emiue. Crpomatonutsl. llosiBieHHME 1peaKOB BCEX COBPEMEHHBIX THIIOB
0€CI03BOHOYHBIX )KMBOTHBIX. [ 'MIIOTE3b BOSHUKHOBEHHSI MHOTOKIETOUHBIX (. ['ekkens, M. . Meunukos,
A. B. BanoB). IlepBrie xopnoBsie. HampapiieHusi 5BOJIIONMK HU3IIMX XOPJOBBIX; OOIIas XapaKTepUCTUKa
OecuepernHbIX 1 000JI0YHUKOB. PazButre BoAHBIX pacTeHuil. Hauano mouBooOpa3oBaTenbHBIX MPOIIECCOB
Pa3BurtuHe KU3HU B NAJ1€030MCKOM 3pe
PasButne xu3HuM Ha 3emiie B NaAIEO30MCKOM 3pe; NEepUoaM3alusl Majeo30s. OBOJIOLUUS PAaCTEHUM..
Bo3HHKHOBEHHE TO3BOHOYHBIX: 0O0Ias XapakTepucThuka U apoMopdo3Hbie UYepThl KIAacCOB PrIOBI,
3emHoOBoAHBIE, [Ipecmbikatomuecs. ['1aBHbIe HanpaBIeHUs SBOIIOLUH TO3BOHOYHBIX.
Pa3BurHe :KU3HU B Me30301CKOM Ipe
PasButne xu3Hu Ha 3emie B Me3o30ickoi aspe. llosiBieHwe u pacnpocTpaHEHHE MOKPHITOCEMEHHBIX
pacTeHMii. DBOJIONMS HA3eMHBIX MO3BOHOYHBIX. BO3HMKHOBEHHE NTHUI] W MJEKOMHUTAIONINX;, oOIIas
XapaKTEepUCTHKA KIJIACCOB NTUI M MIleKonuTawmux. CpaBHUTENbHAas XapaKTepUCTHKA BBIMEPIIMX H
COBPEMEHHBIX  HA3€MHBIX T[I03BOHOYHBIX. BbIMUpaHHe JPEBHUX TOJOCEMEHHBIX pPACTEHUH U
MIPECMBIKAIOIINXCSI.

Pa3BuruHe KU3HU B KAalTHO30HCKOM Jpe.



PazButue xu3Hu Ha 3emiie B KaifHO30MCKoOW 3pe. BypHoe pa3BUTHE LIBETKOBBIX pAacTeHHUU, MHOTOoOpasue
HAaCeKOMBIX; IapajuleibHas ABOJIIOLMS. Pa3BuUTHE IUIallEHTApHBIX MJIEKOIMUTAIOIIMX, HOSBJICHUE XWIIHBIX.
BosnuknoBenue npumaroB. [peiid marepuxos, oneneHeHus. OCHOBHbBIE STambl 3BOJIIOLUMU PACTEHU.
OcHOBHBIE ATaIlbl 3BOJIIOLUY )KUBOTHBIX.
Pasnean 4. Ilpoucxo:kienne yejioBeKa
IToJ107xeHHe Yesl0BeKa B cCHCTeMe ’KHBOT0 MHPa
Mudosoruueckue M peTuruo3Hble MPEACTaBICHUS O MPOUCXOXKIeHUH uenoBeka. IIpencraBnenus K.
JIuHHEs 0 IPOMCXOXKACHUH YenoBeka. CucrtemaTuueckoe moJjiokeHne Buaa Homo sapiens B cucteme »KHUBOTO
Mupa.
JBOJTIOLUS IPUMATOB
Pa3zBuTre mpuMaToOB: HampaBJICHUS SBOJIONUH YenoBeka. OOIue MpeiKkd YeloBeKa W YeIOBEKOOOpa3HBIX
00e3bsiH. [Ipu3HaKu M CBOMCTBa YEIIOBEKA, MO3BOJIAIOUINE OTHECTH €r0 K Pa3jIMYHBIM CHCTEMATHUYECKUM
rpymmnaM HapcTBa )KUBOTHBIX. [losBIEHME NEPBBIX IpeacTaBUTeNIed ceMenicTBa JIroau.
Craanu 3BOJTIOIUH YeJI0BeKa.
Craguu 5BOJIIOLIMK YEJIOBEKA: JPEBHEWIIMM 4YeJIOBEK, JAPEBHUN 4YEJIOBEK, MEPBbIE COBPEMEHHBIE JIIOJU.
[TonynsiuronHas crpykTtypa Buga Homo sapiens; uenoBeueckue pachl; pacooOpa3oBaHHE; €IUHCTBO
npoucxoxaeHus pac. CBoiicTBa 4YelloBeKa Kak OMOCOIIMAIBHOTO cCyllecTBa. J[Bukymiue cuibl
anTponoreHe3a. @. DHrenbc 0 pojaM TpyAa B Ipoliecce MpeBpalieHus 00e3bsiHbl B 4yejoBeka. Pa3Burtue
YJIEHOPA3/1eIbHON peur, CO3HAHUS U OOIIECTBEHHBIX OTHOLIEHWH B CTAaHOBJEHHM ueioBeka. Poib Tpyna B
rpolecce npeBpalieHus 00e3bsiHbl B YETOBEKA.
CoBpeMeHHBIH ITall IBOJIIOLUH YeJI0BeKa.
CoBpeMeHHBIH ATall SBOJIIOLMH YeloBeka. B3auMooTHoIIEHHE COLMaNbHOTO U OMOJIOrMYECKOTO B ABOJIIOLINU
yenoBeka. YenoBeueckue packl, UX e€IUWHCTBO. KpuTuka pacusmMa U «COIMAIBHOTO JTAPBHHHU3MA.
AHTHHay4YHasl CYIIHOCTh «COLMAIbHOTO JapBUHM3Ma» U pacu3Ma. Beayimias polib 3aKOHOB OOIIECTBEHHOU
KU3HU B COLIMATILHOM IIpOrpecce YeIoBeuecTBa

Yacrs I11. B3aumMoOTHOLIEHHUS OPraHU3MA U Cpebl
Pasznea 5. buocdepa, ee crpykrypa u QyHKIUN.
Crpykrypa 0uochepsbl
buocdepa — xuBas obGosouka mianetsl. Yuenue o 6uocdepe B. U. Bepnaackoro. 'panuipr 6nocdepsr.
Crpykrypa 6uochepnr. KocHoe BemectBo Onochepsl. ATMocdepa: Ta3oBblii COCTaB; UCTOUHUKHU U 3HAUYCHUE
razoB atmocdepsl. ['mapocdepa: Boapl MuUpoOBOTO OKeaHa, NMPECHOBOJHBIE BOJIOEMBI; POJib B Omocdepe.
Jlutocdepa n 6uokocHoe BemiecTBo Orocdepbl. XKuBble opraHu3Mbl (KUBOE BEIIECTBO), BUIOBOW COCTaB,
pazHoOOpa3ue u BKIIa B OMoMaccy.
Kpyrosopor BemecTB B Ipupo/ie
I'maBHas QyHKuMsA Omocdepbl — KPYroBOPOT BEIIECTB B MPHUPOJE: KPYroBOPOT BOJbI, yriiepojia, a3oTa,
cepbl 1 Qochopa. 3Haue- HUE KPYrOBOPOTOB B IPEOOPA30BAHUU TIIAHETHI.
Pa3znea 6. JKu3zun B coodmecrsax. OCHOBBI DKOJIOTMHU
HUctopusi popmupoBanusi co001ECTB KMBbIX OPraHU3MOB
Uctopus dhopmupoBanusi cooOIIECTB KUBBIX OpraHU3MOB. ['eonornueckas UCTOPUST MAaTEPUKOB; U30JIALIHS,
KITUMATHYECKHUE YCIOBUSL.
Buoreorpagus. OcHoBHbIE OHOMBI CYLIH.
buoreorpadus.  buoreorpaduyeckue  oOmactu:  HeapKTHuUecKas, I[ajieapKTH4YecKas, BOCTOYHas,
HeoTponHnueckas, 3uonckas u aBcTpaiuiickas obiactu. OcHOBHbIE OMOMBI cymu (1 MUpOBOro okeaHa).
CxocTBO OMOMOB pa3IMUHBIX 00JacTell; MPOUCXOXKICHUE U pa3BUTHE OMOMOB.

B3anMooTHOIIEHUSI OPraHU3Ma U Cpeabl

VYuenne o 6uoreonenoszax B. H. CykaueBa. EcrecTBeHHBIE COOOIIECTBA KUBBIX OpraHU3MOB. bruoreoreHos:
O6uonieHo3 M skotoll. KommoHeHThl OuoreoneHo3oB. bHOIEHO3BI: BUAOBOE pa3zHOOOpasue, MIIOTHOCTh
nomynsuil, 6uomacca. Abuornyeckue GakTopsl cpeqbl. Poib TeMneparypbl, OCBEIIEHHOCTH, BIKHOCTH U
Ipyrux  (GakTopoB B  OKU3HEAEATENBHOCTH  cooOmiecTB. HTEHCHMBHOCTH  JAEHCTBUS  (akTopa;
orpanuuMBaronmii gakrop. BzanmoneiicTBue (akTOpoB cpelnbl, Mpeaenbl BHIHOCIMBOCTH. buotnueckue
¢dakTopsl cpenpl. MHTrerpanus Buia B OHOIEHO3€; JKOJoruueckue HumM. llemu w cetm mnwurTaHus.
DKosornyeckas mupamuia yucen 6momaccsl, sHeprun. CMmena 6uoreHo30B. [IpuuuHbl cMeHbl OMOLIEHO30B;
(bopMupoBaHHUE HOBBIX COOOIIECTB.
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B3anMooTHOIIEHUSI Me:K1y OPraHU3MaMHu.

@opMbl B3aUMOOTHOLIEHU MeXQy opraHuzMamu. llo3uTuBHbBIE OTHOLIEHHS — CHUMOMO3: KooIepalus,
MyTyajau3M, KOMMEHCATH3M. AHTHUOMOTHYECKUE OTHOILEHUS: XHUITHHUYECTBO, MApa3HTU3M, KOHKYPEHIIHS.
IIpoucxoxaeHue u 3BoJIroLMs napasutusma. HelitpanbHple OTHOIIEHUS — HEUTPAIU3M.

Paszgea 7. buocgepa u yesiosek. Hoocepa

Bo3zaeiicTBue yesioBeka HA MPUPOAY B IpoLiecce CTAHOBJIEHHS 001IecTBAa.

AnTpomioreHHble  (aKTOpPBl BO3ACHCTBHS Ha OWOIEHO3bI (poJib deloBeka B mpupozae). Poib
MAJIEOJIUTUYECKOTO YEJOBEKAa B HCUE3HOBEHUU KPYIHBIX TpPaBOSJIHBIX M XUIIHMKOB. Hawamo smnoxu
pou3BOJCTBAa nuuM B Heonute. [loacednoe 3emuenenne m BbIac ckora. Yuenue B. M. Bepnaackoro o
Hoocdepe.

IIpupoanbie pecypchbl U X HCIIOJIb30BaHUE

MunepanbHble, B3HEpPreTMYecKHMe U NulleBble pecypcbl. Heuncuepnaemple pecypechl: KOCMHUYECKHE,
KIIMMaTH4eCKHEe U BOJHbIE pecypcbl. OTHOCHUTEIBHOCTh HEHCUEPIAEMOCTH pecypcoB. Mcuepriaembie
pecypchl: BO30OHOBIIsiEMble (IUIOAOPOIHME MOYB, PACTUTEIbHBIA M JKMBOTHBIM MHUpP) U HEBO30OHOBIISIEMbIE
(HedTh, Ta3, yroib, pyasl) PECypCHI.

IHocnencrBus X0351iiCTBEHHOM AeATEbHOCTH YeJIOBEKA /ISl OKPY:KaIOLel cpeasbl.

3arpsizHeHue Bo3ayxa. [IpudnHbl 3arpsi3HeHUs BO3Ayxa U UX nociueacTBus (yBenudenue coaepxxanus SO2 u
CO2 u BnMsiHME Ha KJIUMAT). 3arpsA3HeHHUE MPECHBIX BOJ U MUPOBOro okeaHa. AHTPOIIOT€HHbIE U3MEHEHUS
MOYBBI; 3p03Hs, (OPMUPOBAHHE TPOBAIBHO-TEPPUKOHOBOTO THIIA MECTHOCTH. BinsHue uenoBeka Ha
pPacTUTENBHBIM M >KMBOTHBIM MHp; COKpallleHHe BHUJOBOTO pa3HOOOpa3usi KUBOTHBIX, pa3pylICHHE CeTel
MUTaHUS U OMOIIeHO030B. PajiioakTHBHOE 3arpsi3HEHUE.

OxpaHa npupoAbl M NepcNeKTUBbI PAHOHAJIBLHOI0 NPUPOAOIIO/Ib30BAHUS.

[IpoGnembl palMOHAIBHOTO MPUPOAONOIB30BaHNUS, OXPAHbI IPUPO/IBI: 3aIIUTA OT 3arpsSI3HEHUM, COXpaHEeHHE
STAJIOHOB U TaMSATHUKOB TNPUPOJbI, OOecreueHue MPUPOAHBIMU pecypcamu HaceieHus miuaHeTsl. [1/IK.
OuncTka BEIOPOCOB M CTOKOB, OMOJOTUYECKHE METOABl OOPHOBI ¢ BpeauTensiMu. Mepsl TIo 00pa3oBaHHIO
9KOJIOTUYECKUX KOMIUIEKCOB, SKOJIOTHYECKOE 00pa30oBaHue.

Pazgen 8. buonuka

Hcnonb3oBaHuEe 4YENOBEKOM B XO3SIMCTBEH- HOM AESATEIbHOCTH MNPUHIMUIIOB OpraHU3allid PACTCHUN U
KHUBOTHBIX. DOPMBI )KMBO- IO B NPHUPOJIE U MX MPOMBIIUIEHHBIE aHANO- I'M (CTPOUTENBHBIE COOPYKEHUS,
MaIllUHbI, MEXaHU3MBI, IPUOOPHI U T. 11.).

I1l. TEMATHYECKOE INTAHUPOBAHUE YACOB ®AKYJbTATUBHOI'O KYPCA
«OCHOBbBI COBPEMEHHOU BUOJIOI' UN»

10 kaace
HaumMveHnoBanue KoaunuecTBo
pa:meJmB U TEM qgacoB
1. | BBenenue. buosiorus kak Hayka; peaMeT U METObI H3y4YCHUSI B OMOJIOTHH. 1

Hponcxomeﬂne U HAYAJIbHBIC 3TAIlbl PA3BUTHUA )KU3HU HA 3emute

Pazgen 1. MHoroo6pasue »kuBoro mupa. OCHOBHbIE CBOHCTBA JKMBOM MaTepUH

YpoBHU OpraHHU3aIuy )KUBOW MaTepuu 2

Kpurepun *HUBBIX CUCTEM 2

Paznen 2. Bo3HUKHOBeHHE :KM3HHN HA 3eMJIe

I/ICTOpI/IH Hpe,Z[CTaBJ'ICHI/Iﬁ O BO3HMKHOBCHHU XU3HHU 1

COBpCMCHHBIC MPEACTaBJICHUA O BOBHUKHOBCHHU JKU3HU 1
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Teopun NPOUCXOKICHUS MPOTOOHOMOIUMEPOB.  DBOJIOLUS MPOTOOHOHTOB. 2
HauanbHble Tanbl OMOJOTHYECKO IBOJIOIIH
Yacrs II. YyeHue o KieTke
Pa3nen 3. Xumuueckasi opraHu3anms KJIeTKH
Heoprannueckue BemecTsa, BXOAAIINUE B COCTAB KIETKU 1
Opranuyeckue BEIECTBA, BXOASINE B COCTAB KIETKU 10
Pa3nen 4. Peanuzanus HacjeacTBeHHOI nHGopmanuu. Meradosmzm
Anabonu3m 3
DHepreTuyeckuii 0OMeH — Katabonm3M. ABTOTpo(dHBIH THIT 0OMeHa 1
Pa3nen 5. Ctpoenue u GyHKIIUH KJIETOK
[IpoxapuoTndeckas KieTka 1
DyKaproTHYecKas KIeTKa 3
JKu3HeHHBIN UK KIETKHU. [leleHre KIeToK 2
Oco0eHHOCTH CTPOEHHS PACTUTENbHBIX KJIETOK 1
Heknerounas ¢opma sxusuu. Bu- pycel 1
Yacts II1. PazMHoOKeHue 1 pa3BUTHE OPraHU3MOB
Pa3nen 6. PazMHOKeHHe OPraHu3MoOB
becrnonoe pasMHOXkeHHE pac- TEHUN U AKUBOTHBIX 1
[TonoBoe pa3- MHOKEHHE 4
Paznea 7. UnauBuayaibHoe pa3BUTHE OPraHM3MOB (OHTOr€He3)
OMOpHOHATBHBIN MTEPUO PA3BUTHUS 6
. Pa3BuTHE opranu3Ma 1 okpyxatorias cpeia 2
Yacte IV. OCHOBEBI reHEeTHKH H CeJIeKINHT
Pa3nen 8. OcHOBHEIE NOHATHSA F'eHETHKH
OcHOBHBIE IOHATHS T€HETUKH 1
Pa3znen 9. 3akoHOMepHOCTH HAC/I€0BAHMS IPU3HAKOB
3akoubsl Mennens 2
XpoMOCOMHasi Teopus HacyeICTBEHHOCTU. CIEIIEHHOE HACIeJOBaHUE I'€HOB. 2
I'eneruka nona.
I'enoTun Kak nenocrHas cucreMa. Bzanmoneiicreue reHoB 2
Paznen 10. 3aKoHOMEpPHOCTH H3MEHYHBOCTH
HacnenctBenHnas (reHoTunuyeckas) i3MEHYUBOCTh 2
3aBUCHMOCTH MPOSIBIICHUS T€HOB OT YCJIOBHM BHEUTHEHN cpepl (heHoTUmuIecKast 1
W3MEHYHBOCTD )
Pa3nen 11. OcHOBBI ceieKIMU
Coznianue nopoJ JKUBOTHBIX U COPTOB PACTEHUI 1
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MeTompbl CeneKIUH KUBOTHBIX, PACTEHUI U MUKPOOPTraHU3MOB 1
Hrorosoe 06006IeHHE. 2
[TpoBepounbie pabOTHI
Bcero yacos 68
11 knace
HaumeHnoBanue KosanvectBo
pa3aejaoB H TEM qacoB
Yactp 1. YueHue 00 3B0JIIOIIUM OPraHUYeCKOT0 MHPa

Pa3nes 1. 3akoHOMepPHOCTH pa3BUTHSA )KMBOH NPUPOABI. JBOJIOLHOHHOE YUeHHe
WcTopus npencraBieHnii o pa3BUTHH XKU3HU Ha 3emiie 2
OpourorionHast reopust Y. Jlapsuna 1
CoBpeMeHHbIE TPEJCTABICHUS O MEXaHW3Max M 3aKOHOMEPHOCTSX 3BOJIOIUH. 3
MukposBonronus

Pa3nen 2. MakposBorouus. buosnornyeckue nocsjieAcTBUsI NpUOOpPeTeHHs NPUCIIOCOOIEHUI
['maBHBIC HanpaBIeHUS OUOJIOTUYECKOM IBOJTIOINH 4
[Tytn mocTrkeHus: OMOJIOTHYECKOTO Tporpecca 6
Yacrs II. PasBuTHEe Opranu4eckoro Mmupa
Paszpnesa 3. PazButrue sxu3Hu Ha 3emJie
Pa3BuTue *u3HU B apXEHCKON M TPOTEPO30MCKOM ApeE. 1
Pa3BuTue )KU3HU B MAJIEO301CKOM 3pe
Pa3BuTue )u3HU B Me30301CKOM 3pe. PazBuTne ®Ku3HU B KAWHO30MCKOM 3pe 1
Paszneu 4. Ilpoucxoxaenne yejaoBeKa
[TonoxeHue yenoBeka B CUCTEME KUBOIO MUPA. DBOJIIOLUS IPUMATOB 1
Craauu 3BOIOLNN YEIOBEKa 2
CoBpeMeHHBIN ATal 3BOJIIOLIMH YEJIOBEKA 1
Yacrs II1. B3auMooTHOIIEHUS OPraHN3Ma U CPeAbl
Paspnea S. buocgepa, ee crpykrypa u pyHKUUH
Crpykrypa 6uocdepsl 1
Kpyrosopot BemecTB B npupoje 1
Pa3nen 6. 7Kusznb B coodmecTtBax. OCHOBBI 3KOJIOTHHA
Uctopus hopMupoBanus cooOIIECTB KUBBIX OPTraHU3MOB 1
buoreorpadus. OcHOBHBIE OUOMBI CYIITH 1
B3auMooTHO1IEHHS OpraHu3Ma U Cpejibl 1
B3auMooTHOIIEHHS MEXly OpraHU3MaMU 2
Paszpnes 7. buocdepa u yesnosek. Hoocdepa

Bo3zneiicTBue yenoBeka Ha MPUPOIY B IPOIIECCE CTAHOBIIEHHUS OOIIECTBA. 1
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IIpupoaHble pecypcsl U UX UCIOJI30BAHNE

[TocnencTBus XO35MCTBEHHOM JEATENBHOCTH YEJIOBEKA I OKPY/KAIOIIECH CPeIbl 1
OxpaHa npupo/ipl U NEPCIEKTUBBI PALIMOHAIBHOTO IPUPOIOTIOIb30BAHUS
Pa3nen 8. buonnka
buonuka 1
HTOroBo€ MoBTOPEHUE. 2
IIpoBepouHblie U KOHTPOJIbHBIE paOOTHI
UTOI'O 34

14



