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yaedio-MeToueckoro ofneanpennn no obuemy oDPasOBAHNK IPOTOKO OT 28 wiona 2016 r. Ne2/16-3) ;

aBTopckoil nporpavvil M.B.Koncranmunosa. Buonorss, 10, 11 xaacewt Patioune nporpamMmbl X THAWN YY4eOHHKOB
H.M.Cosura. Bonrorpaa. Manarenscrao «Yuurenss» , 2016 roa.



Ilnanupyembie pe3yIbTaThl 0CBOCHHA Y4eOHOI0 peaMera, Kypca.

B pe3yabTrare u3ydyeHus npeaMera Ha yriay0JeHHOM YPOBHe BbINYCKHUKH MOJy4aT BO3MOKHOCTh HAYUYUTHCH:

JIMYHOCTHBIMHU pe3yJIbTaTaMH 00ydIeHHs 001l Onooruyu B cTapuel Npo(IbHOI MIKOIIE SBISIOTCS s pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUECKUX
CHOCOOHOCTEW yJaIuxcs;yoeskIeHHOCTh B BO3MOXKHOCTH TTO3HAHUS IIPUPOJIBI, B HEOOXOAUMOCTH pa3yMHOT'0 UCITIOJIB30BAHUSI JOCTH)KEHUI HayKH UTEXHOJIOTHH JJIsl JajbHEHIIero
Pa3BUTH YEJIOBEUECKOT0 O0IIECTBa, YBAXKCHUE K TBOPLIAM HaYKH M TEXHUKH, OTHOIIEHHEK OMOJIOTUH KaK K 3JIEMEHTY 00IeUeIOBEYeCKON KYIbTYPhl;CaMOCTOSTEIbHOCTD B
PUOOPETEHNH HOBBIX 3HAHUH UIPAKTUYECKUX YMEHUI;FTOTOBHOCT K 000CHOBAHHOMY BBIOOPY )KU3HEHHOT'O ITyTH BCOOTBETCTBUU C COOCTBEHHBIMH MHTEPECAMHU U
BO3MOXKHOCTSIMU;MOTHBAIMsI 00pa30BaTEIbHON ESTENbHOCTH IKOJHHUKOB
Ha OCHOBE JINYHOCTHO-OPHEHTHPOBAHHOT'O 101X0/1a;(opMHUpOBaHKE IEHHOCTHBIX OTHOIIEHHUH IPYT K APYTY,K YUUTENI0, K aBTOpaM OTKPBITUI U H300pETeHU, K pe3yiibTaTam
00yueHMUs.

MertanpeaMeTHBIMH pe3yJbTaTaMu 00ydeHHsT OHOJIOTHH BCTapIIel MPOoIIFHON IIKOJIE SBISIOTCS : IPpHoOpeTeHIe U 3aKPeIUICHHEe HaBBIKOB AP (PEKTHBHOTO MOTydeHHS U
OCBOCHUSI y4eOHOTO MaTepHasa ¢ UCIOIb30BaHNEM ydeOHOH IUTepaTyphl (YI€OHUKOB U ITOCOOMH), Ha JIEKIMIX, CEMUHAPCKUX W MPAKTUYECKUX 3aHATHAX;0BJIaICHIE HABBIKAMU
CaMOCTOSATENILHOTO IPHOOPETEHNST HOBBIX 3HAHMH, OPTaHU3aK YIeOHOW AeATEIbHOCTH, TIOCTAHOBKH LSS, TNITAHUPOBAHUS, CAMOKOHTPOJISI M OLICHKH PE3yJIbTaTOB CBOCH
JIeSITENIFHOCTH, YMEHHUSMH ITPEBUICTh BO3ZMOXKHBIC PE3yIbTaThl CBOMX ACHCTBHH ;IIOHUMAHNE PA3IHINN MEX/y allbTEePHATHBHBIMH (PaKTAMUH THIOTE3aMH JUIS HX O0OBSICHEHHS,
TEOPETHYECKUMH MOJEISIMU M PEATbHBIMHA OOBEKTaMH, OBJIAJICHAE YHUBEPCAILHBIMU YI€OHBIMHU JEHCTBUAMH Ha IIPUMeEpax THIIOTE3 U 0OBSCHEHHUS N3BECTHBIX (haKTOB 1
9KCTIEPUMEHTAILHON MPOBEPKH BBIABUIAEMBIX THIIOTE3, Pa3paObOTKH TEOPETHIECKUX MOAENEH MPOIIECCOB WM SIBICHUH; ™ (JOpMHUpOBaHNE YMEHHUI BOCIIPHHNMATS, IlepepadaThIBaTh
U MIPEIBSBIATH HHPOPMAIIHIO B CJIOBECHOW, 00pa3HOM, CHMBOJIMUECKOH (popMax, aHaIM3UPOBaTh U IiepepadaThiBaTh MOJIYUYECHHYIO HH(POPMALIUIO B COOTBETCTBUH C ITOCTABICHHBIMH
3aJa4aMu, BbIACTIATE OCHOBHOC COACPIKAHNUC MTPOUYUTAHHOI'O TCKCTA, HAXOAUTh B HEM OTBCTHI HAa NOCTABJICHHBIC BOIIPOCHI U U3J1araTb CFO;BEL HpI/IO6peTeHI/Ie OIIbITa CAMOCTOATCIIBHOI'O
IIOMCKa, aHaJIn3a U 0T60pa I/IH(bOpMaHI/II/I C UCTIOJIb30BAHUEM PA3JIMYHBIX UICTOYHUKOB XU HOBBIX I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTUH JJIA peIICHU MMO3HABATCIbHBIX 3auaq;ﬁa pa3BUTHC
MOHOJIOTHYECKOUN 1 I[HaﬂOFH‘-IeCKOﬁ pcun, yMCHUs BbIpaXKaTb CBOWU MBICJIN 1 CHOCO6HOCTI/I BBICJIYIIUBATDH CO6€CCI[HI/IK3, NMOHUMATh €T0 TOUKY 3pCHUs, TPU3HABATH IPABO APYIoro
YCJIOBCKA Ha NHOC apryMCHTHUPOBAHHOC MHCHI/IC;BH OCBOCHHUE IPHUEMOB HeﬁCTBHﬁ B HCCTAaHAAPTHBIX CUTYyalluAX, OBJIaJJICHUEC OBPUCTUICCKUMHU METOJaMU PCIICHUA HpO6HeM;

(opMupoBaHue yMeHHH paboTaTh B IPYIINE C BBIMOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IPEACTABISTE M OTCTANBAaTh CBOM B3IJIABI U YOCXKICHNUS, BECTH TUCKYCCHIO.
IIpeameTHBIe pe3yabTaThl YIIIyOJICHHOTO H3Y4YEHHS OOIIeH OMOIOTHN B CTAPIINX KJIAcCaX IIKOJIBI MIPECTaBICHBI B COJACPKaHUH Kypca 1o TeMaM. JlOCTHKeHNE IMIHOCTHBIX
PE3yNIbTaTOB OLIEHUBACTCS HA KaUeCTBEHHOM ypoBHE (0e3 oTMeToK). COpMHUPOBAHHOCTH METANpPEMETHBIX M IPEIMETHBIX YMEHHH OIIEHMBAETCS B OaJlIax 1Mo pe3yJsibTaTam
TEKYIIEro, TEeMaTHIECKOTO U HTOIOBOTO KOHTPOJIS,

a TaKXKe 110 pe3yJIbTaTaM BBIITOJIHEHHS JTa00PaTOPHBIX M MPAKTHYECKUX PadoT.

10 knace.

IlIpeomemmnuie pe3ynomameol.

Ha yposne 3anomunanus.

Ha3b16amb OTIEIbHBICANCIMIUINHBL,BXOSIIMEBCOCTaBKYpca«OO0IasiOnoIorusi»; xapakmepuszo6ams METOIbI U3YUE€HHsI OMOJIOTMYECKUX CUCTEM ;80CIPOU3E00UNTb OTIPE/ICICHHS

OMOJIOTUYECKHUX TTOHATHUH.

Ha3b16amb KOMIIOHEHTBI OMoC(hephl, UX COCTAB; XapaKmepu306ams YPOBHU OPraHU3aLUuK KUBOW MaTEPUH; 60CHPOU3600UMDb TIEPEUSHb XUMHYECKNX, OUOJIOTHYECKHUX TUCIUILIHH,
MPEACTABUTETIN KOTOPBIX 3aHUMAIOTCA U3YUCHHUEM IPOIECCOB KUBHEACATCIBHOCTU HA PA3JIMYHBIX YPOBHAX OpraHU3alluu

Ha3bl6amyb OTIEIbHBIE CBOMCTBA KHUBBIX CUCTEM; 60CHPOU3600UMb OTIPEEICHUS OMOIIOTHYECKNX OHITUH. Ha3b16amb COBPEMEHHBIE TUITOTE3bl O BOSHUKHOBEHHH >KU3HHM (B3TJISIbI
3. IIpmorepa, k. DnneHa);xapaxmepuszoeams MPOLECCH JIIEMEHTHOW U MOJIEKYJISIPHON 3BOJIIOIIMU B KOCMUYECKOM ITPOCTPAHCTBE BOCHPOU3B00UMDb OTIPEAEICHIS OMOIOrHYECKUX
TIOHSTHI . Ha3bIBaTh COBPEMEHHBIE THIIOTE3bl O BOZHUKHOBEHNH XHU3HN (B3Il O. [1dmrorepa, k. Dmnena);™ xapakmepuzosams Tepmudeckyto Teopuro C. dokca; TeopHio
ancopomu J[x. bepHana;™ OnolOrHYecKnX MOHATHI;HA3bI6aMb OTACIBHBIE ITAIBI IOKJIETOYHOH SBOIOLUN;; XapaKmepu306ams KOallepBaTHBIE KallIM M NX 3BOJIIOIHIO; TEOPUHT
MIPOMCXOKAEHHS IPOTOOHOTIOIMMEPOB;

60CNPOU3600UMb OTIPEJICTICHUS] OHMOJIOTMYECKUX TIOHSTHI HA3bi6amb OTJCIbHBIC 3TAlbl MPEAOHOIOTHYECKOH IBONIIOLHN; XapaKmepu306amy MOSBICHHE SJHEPTeTHUECKUX CHCTEM;



80CHPOU3600UMb CYIIHOCTD THIIOTE3 BO3ZHUKHOBEHHSI OMOIIOIMMEPOB; 60CHPOU3800UMb ONPENIENCHNS OMOIOTHUECKHUX MTOHATHH HA3b16aMb OTAEIBHBIC ITAIBI OMOIOTHIECKOM
9BOJTIOLUH;

Xapaxkmepu308amy CTPOSHHE TIPO- U 9YKAPHOTHIECKOH KIETKH; 80CNpOoU3800uns CyIIHOCTb TUIIOTE3 BO3HUKHOBEHHSI MHOTOKIIETOYHBIX; 60CHPOU3800UMb ONPEIEIICHHS
OMOTIOTMIECKUX MTOHATHH.

Ha3bl6amb OTIEIbHBIC 3JIEMEHTHI, 00pa3yIOIe MOJIEKYJIbI )KHUBOTO BELIECTBA: MAKPOAJIEMEHThI, MUKPOJIEMEHTHI; X BKJIaJ B 00pa30BaHHE HEOPTaHMYECKUX U OPraHMYEeCKUX MoJIe-
KYJl ;Xapaxkmepu308ams HEOPraHMYECKHUE MOJIEKYJIbI )KUBOTO BEIIECTBA: BOJIa (XUMHYECKUE CBOWCTBA M OMOJIOTHYECKast POJIb);COIN HEOPTaHUIECKUX KUCIIOT (KX BKIJIaJA B
o0ecreueHye MPOLECCOB XKU3HEAEATEIbHOCTU U MO IePIKaHue TOME0CTa3a);60CnpoU3600unts ONpeaeneHns OMOIOTHUeCKUX IOHATUH. Ha3bi6amb OPraHUIEeCKHe MOJIEKYJIb,
BXOJSIIME B COCTAaB KICTKU; Xapakmepu306ams OMOIOTUUECKUE IOIUMEPBl — OCIIKH; Xapakmepu308anms CTPYKTYPHYIO OPTaHU3aLUI0 O€JIKOB: IePBUYHYIO, BTOPHUHYIO,
TPETHYHYIO U YETBEPTUUHYIO CTPYKTYPBI; ONnucbléams CBOMCTBA U (DYHKIMU OCIIKOB Xapakmepu306ams YrieBoibl B )KU3HH PACTEHHH, )KUBOTHBIX, TPHOOB 1 MUKPOOPIaHH3MOB;
OnuUChIBamMb POJIb )KUPOB KaK OCHOBHBIX KOMIIOHEHTOB KJICTOUHBIX MEMOpaH M NCTOYHHKA SHEPTHH; Xapakmepu3osamsy HykienHoBble kucinotel — JIHK n PHK;

80CHPOU3600UMb OTIPEICICHUS OMONOTHIECKNX HOHITHI. Ha3bi6amb PEAKIINN OMOIOTHYECKOTO CHHTE3a, COCTABIIIONINE IIIACTHICCKUI 0OMEH Xapakmepu306ams ONEPOH:0NEPOH
WHAYIHUOEIBFHBIE M PEIPECCHOCIBHBIE;

80CHPOU3600UMb OTIPEICICHUS T€Ha; CTPYKTYPHOM U PETYIATOPHON YacTH T€HA; Onucbleams CTPYKTYpY U Hazvigams GyHKn ATD; xapakmepuszosams anaspoOHOE U a3poOHOE
paclIeIuICHHE OPTaHUYECKUX MOJIEKYJT; APUBOOUMs OTACIBHbBIC PeaKn (GOTOCHHTE3a;

Xapaxmepu308ams MECTO IPOTEKaHUS (POTOCHHTETHUECKUX PEAKINi B KIETKE; 80CNpOU3800Uns ONPEACICHHS ONOIOTHIECKUX MOHATHH

Ha ypoBHE MOHUMaHUS: Xapakmepuzo06ams NEIOCTHOCTh )KUBOHM MPUPOJIBI, B3aUMOCBI3H U B3aMO3aBHCHMOCTh BCEX KOMIIOHEHTOB OHOC(hEpHI npusooums npumepvl CBI3ei B
JKUBOM NIPUPOJIE;

Xapaxmepu306ams LEI0CTHOCTb XKUBOH MPUPOBI, B3aUMOCBA3H U B3aUMO3aBUCUMOCTb BCEX KOMIIOHEHTOB OHOChEpHI ;npuodums npumepbl B3aUMOCBSI3el IPOLECcCoB,
MPOTEKAIONIMX HA Pa3HbIX YPOBHSAX OPTaHHU3ALMH; 0OBACHSMb 3aBUCUMOCTD KHU3HEIEATEIBHOCTH KaXK/JOT0 OpraHi3Ma OT BCeoOIMX (PU3NUECKIX U XUMHYECKUX 3aKOHOB.
00bACHAMb 3aBUCUMOCTD JKU3HEACATENbHOCTH Ka)K/JOI'0 OpraHM3Ma OT BCEOOIIHX 3aKOHOB MPHUPOJIBL. Xapakmepu306ams NPUHIUINAIBHBIE OTIWYIHS CBOMCTB KHUBBIX CHCTEM OT
CXOJHBIX TPOLIECCOB, IPOUCXOAAIINX B OKPYKAIOILIEH cpene; ™ npueooums npumepbi, OTPaKarolile CYIHOCTb IPOLIECCOB META00IN3Ma B )KUBBIX OPraHU3Max, OMOLEHO3aX U
Onocdepe B IENIOM;™ 00bACHAMb3ABUCUMOCTEKA3HEICTEIBHOCTH KXK/J0T0 OpraHM3Ma OT II00ATbHBIX HCTOYHUKOB. HA3bI8AMbOTACIBHBIC TUIIOTE3bl JPEBHUX CPEIHEBEKOBBIX
YUYCHBIX O BOSHUKHOBEHUH W Pa3BUTUH KHU3HU Ha 3eMJIC;Xxapakmepu306ams MPEeIIOCHUIKN BOZHIKHOBEHUS XU3HNHA 3eMIIe;

80CHPOU3600UMb OTIPEICTICHUS OMOIOTHIECKNX OHITHH Xapakmepu306amy YCIOBUS CPEbl HA IpeBHEH 3emile: IEpBUYHYI0 aTMOochepy, TUTochepy U 3apOxKIArONTYIOCS
runapocdepy;

npuooUmdb npumMepbl ICTOYHUKOB SHEPTHN Ha JIpeBHEH 3eMite; 00bsACcHAmMb MEXaHU3M 1 HeOHOJIo-

TMYECKUI CHHTE3 OPraHNYECKUX COSANHEHNUH, 3aBUCUMOCTD KH3HEIEATEIbHOCTH K)XK/J0T0 OpPraHi3Ma OT BCEOOIINX 3aKOHOB MPUPOABL; 00bACHAMb TEOPHIO
A.M.Onapuna,onsITBIMUIIEpa Xxapakmepu3o6ams 3Tallbl S3BONIOLUH IPOTOOMOHTOB: MOSIBJIEHHE KaTaIN3aTOPOB OPraHUYECKOH IIPHPO/IbI;

nPpUBoOUMd NpUMepbl IBOTIOLIN SHEPIeTHIECKUX CHCTEMH MeTa00IIN3Ma; 00biacHAmMb (OpMUPOBaHHE BHYTPEHHEI Cpe/ibl OpraHU3MOB, BOSHUKHOBEHHE I€HETHYECKOTO KOJ1a;
xapaxmepuzosams runote3y mupa PHK. xapaxmepuszosams Teopuro cumbroresnesa B MPOUCXOKACHUN 3yKapHOTHIECKON KIIETKH;

npueooums MpUMepbl CHMOMOTHYIECKUX CBA3EH B XKHBOI MPUPOJIE;™ . 00bsACHAMb JOKA3ATEIbCTBA BOSHUKHOBEHHS SJHEPIeTHUECKUX CHCTEM U OHOIOIIMMEPOB™ IeMOHCMPUPOBADL
BO3MO>KHOCTb CPaBHEHHsI THIIOTE3 BOZHUKHOBEHHUSI XApakmepu306ams 0CMOC U OCMOTHYECKOE JIaBIICHHUE; OCMOTUYECKOE MOCTYIUICHUE MOJIEKYII B KIIETKY; XapaKmepuso6ams
OydepHbIe CHCTEMBI KIIETKH U OPTaHU3Ma ;ApUsoO0Uums HpumMepsl POIH BOJbI B KOMIIAPTMEHTAIN3AIMH, MEKMOJICKYJISIPHBIX B3aUMO/ICHCTBUSIX U TEIUIOPETYJISILINY;

006bACHAMb 3HAYEHHE 0CMOCa U OCMOTHYECKOTO TABJICHUS JUIS )KU3HE IS TENbHOCTH KIIETKH;

06vscHaAmb 3HaUeHNe Oy(pepHBIX CHCTeM KIETKH M OpraHn3Ma B 00eCleYeHH TOMEOCTas3a. XapaKkmepusoeams MEXaHu3M OMOJIOTHYECKOTo KaTallu3a ¢

yuactueM (pepMEHTOB; nPUBOOUMb NpUMepsbl ICHATYpalluy M PEHATypaliy OEIKOBY 3HAUEHHS 3TUX IIPOLIECCOB; 00bACHAMb YPOBHU CTpyKTypHOI opranmuzanuu JJHK: crpykrypy
MOJIMHYKJICOTUAHBIX LETIeH, IPaBHIIO KOMIUIEMEHTapHOCTH, ABOHHYI0 crimpains (k. Yorcon u @. Kpuk);onuceisams reHeTHYECKNit KO M 00bACHAMb CBOMCTBA KOJA;
Xapaxmepu308amy T€H, €ro CTPYKTYpY U GYHKIMH; reHbl, kopupytomue PHK, MoOHIbHBIE TeHETHUECKHE 3JIEMEHTBI XApaKmepu306ams PETYISLUI0 aKTHBHOCTH I'€HOB IIPOKAPHOT;
Xapaxmepu306amy PETyIATOPHYIO YaCTh I'€Ha SyKApHOT: IPOMOTOPBI, SHXAHCEPHI U UHCYIATOpBL,xapakmepuzosams npoueccur PHK; crnalicunr, ansrep-



HATHUBHBII CIUTaliCHHT, OHONOTHYECKHH CMBICI U 3HAUCHUE; NPUBOOUNb NpuMepsl CBSI3EH B )KUBOH NPUPOLIE;00bACHANb 3aBUCUMOCTD KHU3HEIEATSIHOCTH KaXKI0T0 OpraHu3Ma OT
BCEOOIIIX 3aKOHOB IIPUPOIBL; . ONUChIGamb MEXaHN3M 00ECIIeUeHNS CHHTe3a Oelka; TPaHCILIIHUIO; €€ CYLTHOCTh M MeXaHu3M, cTabuinsHocTh NPHK 1 KoHTpOIB 3KCnpeccun
T€HOB;00bACHAMb MEXaHU3M pean3allil HACICICTB Xapakmepu306ams CBETOBYIO a3y pOTOCHHTE3a 1 0COOCHHOCTH OpraHHU3AINY THIAKOUAOB TPaH; Xapakmepuzoeams
TEMHOBYIO a3y POTOCHHTE3a U TPOLIECCHI, B HEll MPOTEKAIOIINE;

npueooumd npumepsl TANOB POTOCHHTE3A, TP KOTOPHIX MCIIOIB3YIOTCS pa3Hble HCTOYHUKH BOAOPOJIa Uil 00pa30BaHUsl OPraHUIECKUX MOJIEKYIT; 00bACHAMb 3aBUCUMOCTh PEaKLIUi
CBETOBOI1 M TeMHOBOH (pa3 OTOCHHTE3a OT YPOBHS OCBEILICHHOCTH MPEBPAICHHS BEIECTB M SHEPTHHU B KJIIETKE.: OMOJIOTHYECKUI CUHTE3 OEJIKOB U IPyTrUX OPraHUYeCKUX MOJIEKYJI B
KJIETKE.

Ha ypoBHe npuMeHEHHsT B TUIIMYHBIX CUTYALUSIX Y Memb COOTHOCUTH OMOJIOTMYECKUE MPOLIECCHI C TEOPHSIMH ,UX OOBSICHSIOIINMHU. yMemb COOTHOCUTD TIPOLIECCHl MeTaboIM3Ma o
CTPYKTYpa-MH, HX OCYILIECTBISIOINMHU.yMenb COOTHOCUTD YEPThl OPraHU3al[id MHOTOKJIETOYHBIX U KOJIOHHAIBHBIX OPM; oyenusams BKIaz npeactasinenuit J. ['ekkemns, 1. U.
MeunnkoBa 1 A. B. FIBaHOBa B CTaHOBJICHHE COBPEMEHHBIX IIPEACTABICHUI O MPOUCXOKAEHUN MHOTOKJIETOYHBIX YXUBOTHBIX yMen1b 00BSCHIATH OMOIOTUYECKYIO POJIb BOJBI KaKk
pacTBOpPHUTEIS THAPOPUIBHEIX MOJIEKYJ ;XapaKmepuszoeans BOLy Kak Cpely POTEeKaHUs OMOXUMHYECKHX IPEBPAILCHUIT; 00bACHANMb POITb BOIBI B KOMIIAPTMEHTAIU3ALINH H
MEXMOJIEKYJISIPHBIX B3aHMOACHCTBHAX. yMensb 00bIcHATh penymkanuio JJHK, nepenady HacnencTBeHHOH HHGOpMaUK U3 HOKOJICHHS B IOKOJICHHUE; COOMHOCUMb CTPYKTYPY
JHK u ctpoeHne 6eKoB, CHHTE3UPYEMBIX B KIETKE. Xapakmepu308anis MOJIHOE KUCIOPOJHOE OKICICHHE OPTaHUISCKUX MOJIEKYII; JIOKAIH3AIHIO IPOLECCOB SHEPTreTUYECKOT0
o0MeHa B MUTOXOHAPHSX; NPUS0OUnts npumepsl aHadpoOHOT0 U a3pOOHOT0 PACLICIVICHHS OPraHMYeCKHX MOJICKYIT; 06bACHAMb TIOHATHE TOMEOCTa3a; apaKkmepu306amy MPHHIUIIEL
HEPBHOH W SHIOKPUHHOH PEryJisiiuK IPOLECCOB

YMemb COOTHOCUTD IPOLIECCHI CHHTE3a OPraHMYeCcKruX MoJieKyl u oopasoBanus AT® npu poTtocunTese

Ha ypoBHe npMMeHeHns B HECTaHAAPTHLIX CUTyaumsx: 06obwame NonyvyeHHble Npu ndyyeHnn y4ebHoro matepuana ceegeHus, NnpeacTaBnsaTb UX B
CTPYKTYpMpoOBaHHOM Buae; obobwams Habnogaemble buonornyeckne SBrneHns 1 NpoLecchl Ha AMNMPUYECKOM YPOBHE

11 knacc.

n peaAmMeTHble pe3yrnbTaThbl.

Ha ypoBHe 3anoMunHaHus: Hasbieamb OPMbl UCKYCCTBEHHOTO 0TOOpPa; xapakmepu3sogams ydeHue Y. [lapBuHa 06 nckycctseHHOM oTbope; onuckieame
MeToau4eckuin n 6eccosHaTernbHbI 0TOOP;

eocnpouseoaumb onpepgeneHuna OGMONOrM4ecKknx NOHATUN; OTAENbHbIE npeanocbiyikh BO3HUKHOBEHUA Y4EHUA 4. ﬂ,apBVIHa; Xapakmepuioeamb OOCTUXEeHNA B
0bnacTn ecTeCTBEHHbIX

HayK B JapBUHOBCKMI nepuog (uuTonorus, amopuonorus, pusmka, Xummsi, reonorusi, onncaTenbHble 60TaHnKa 1 300110r1s 1 4p.);xapakmepusogams
SKCMEeAULMOHHBIV MaTepuan Y. [lapBuHa Kak eCTECTBEHHO-HAY4YHYO NPeAnoChINKy 3BOMOLMOHHON TEOPUN;™80CPOU38O0UMb ONpeaeneHns GUonormyeckmx
MOHSTUIA Ha3bigamb (POPMbl UCKYCCTBEHHOIO 0TOOpPA; Xapakmepusosams y4eHue Y. [lapBuHa 06 NCKYCCTBEHHOM OTOOpPE; OnuUcChi8ams METOANYECKUIA U
Beccos3HaTernbHbI 0TOoP

Ha3bleamsb rMNaBHble HanpaBreHNsi 3BOMOLMOHHOIO NpoLecca™xapakmepusoeams buonormyeckuin ckuin perpecc (A. H. CeBepuoB); Hasbigames OTAeNbHbIE 3pbl U

nepuoapbl, BblaendaemMmblie B NICTOPUN 3emny;

Xapakmepu3oeamsp pa3BUTne Xn3Hm Ha 3emne B 9pax; BO3HUMKHOBEHUE XN3HU N HaYallbHbl€ 3Talbl €€ 3BOJIIUUNU; Xapakmepu3sosamb pa3BUTUE XN3HN Ha 3emne
eocnpouseodumb onpegeneHuna BGMONOrM4ecKnx NOHATUN Xxapakmepu3oeamb MI/ICbOJ'IOFI/ILIeCKI/Ie N pennrno3Hblie npeacrtaBieHnAa O MPOUCXOXAEHNN HEeJTOBEKA;
Ha3bleéamhb rpaHulbl N KOMMOHEHTbI 6Moccbepb|;xapaKmepusoeamb 6Moccbepy KaK XXUBYH 06OJ'IOLIKy NNaHeThl;

Xapakmepu3oeamb CTPYKTYpY Brocdepbl xapakmepu3oeams KpyroBopoT BeLLeCTB B NPUPOAe: KPYroBopoT BOAbI, Yriepoaa, a3oTta, cepbl U hocdopa;
Ha ypoBHe noHMmaHus:



06BSACHSIMb BCEObLLYO MHOMBUAYANBHY U3MEHUYNBOCTb, M3OBLITOYHYIO YACIEHHOCTbL NMOTOMCTBA M OFPaHNUYEHHOCTb PECYPCOB Kak HEMPEMEHHbIE YCIOBUS
HensbexHoCcTM 6opbbbl 3a CylLeCTBOBaHWE xapakmepu3osamb 60pb0y 3a CyLLEeCTBOBAHME B XXUBOW MPUPOAE U ee NPUYUHBI; npueodumsb fnpumepbl U 0OBbSCHSAMb

MeXaHU3Mbl BHYTPUBUOOBOW, MEXBUA0OBON 60pbbbl 3a CyLLECTBOBaHWE M B3aUMOAENCTBME C abMoTMYeCKMMU hakTopamn xapakmepusosamse y4eHue Y. [apBuHa o
€CTECTBEHHOM OTOOpPE; Xapakmepu3osamp eCTECTBEHHbIN OTOOP Kak BbbkMBaHME B npoLecce 6opb0Obl 3a cyllecTBOBaHWE Hanbonee npucnocobneHHbIX
OpraHn3mMoB; 06bsiIcHsIMb NpeacTaeneHust Y. [lapsuHa 06 06pa3oBaHMN HOBbLIX BUAOB; OOBSICHSIMb 3aBUCUMOCTb XXMU3HEAESTENBHOCTU Ka)aoro opraHuama ot
3aKOHOB Pa3BUTUS XXUBOW NPUPOALI. Xapakmepu3o8amb LOCTWKEHUS CPAaBHUTENbHOM aHAaTOMMUN NMO3BOHOYHbIX U NANEOHTONOrMM B (hOPMUPOBAHMMN 3BOSNHOLIMOHHbIX
npeacTaBneHni;

npueoaumb rnpumepsbl, cBMOETENbCTBYOLWNE B NMOJ1b3Y pa3BUTUA >KMBOW npupoabl; 06BSCHSIMb 3HAYeHne ana pasButmna 3BOJTIOLIMOHHBLIX HpeﬂCTaBﬂeHVIVI
p,OCTI/I)KeHVIIZ B 0ONnacTn eCTeCTBEHHbIX HayK; Xxapakmepui3osgamb 3Ha4eHne akcnegnumMoHHoOro Mmatepmana Y. ,D,apBVIHa B Ka4eCTBe NnpeanocbiyioKk 1 JoKa3aTes1bCTB
3BONMOLUNN XKNU3HUN Ha 3emne. 06bsICHSIMb BCGOGLLI,yIO nHamenayanbHyrO USMEeH4YNBOCTb, VI36bIT0LIHyI-O YNCNEeHHOCTb NOTOMCTBA U OrpaHN4eHHOCTb PEeCypPCOB KakK
HenpeMeHHble YCroBusi Hen3bexxHoCTM BopbObl 3a CyLLLECTBOBAHME;

Xxapakmepu3oeampe 60pbOY 3a CyLLeCcTBOBaHME B XXMBOW NpUPOAE 1 ee NpUYdnHbI;

npueodumMb rpuMepbl N 06 BSICHSIMb MEXaHU3Mbl BHYTPUBUOOBOW, MEXBUAOBON 60pbObl 3a CyLLEeCTBOBaHWE M B3aMMOOENCTBME C aBMOTUYECKUMUN haKTopamu;
Xapakmepu3osams ydeHue Y. [lapBuHa 0 ecTeCTBEHHOM OTBOpe xapakmepu3osamb €CTECTBEHHLIN 0TOOP Kak BbhkMBaHWe B npolecce 60pbObl 3a CyLecTBOBaHME

Hanbonee I'IpVICI'IOCOGJ'IeHHbIX OpI'aHl/I3MOBBHO6bﬂCHFImb npencraBneHnA

Y. NapsuHa 06 06pa3oBaHnM HOBbIX BUAOB; OOBbSICHSIMb 3aBUCMMOCTb XU3HEeEeATENbHOCTM KaX4oro opraHM3mMa OT 3aKOHOB pa3BUTUSA XNBOW NPUPOAbI. Hasbigamb
N xapakmepu3oeampe OTAENbHbIE KPUTEPUM BUOA N Er0 rEHETUYECKYIO U30MALMIO OT APYrMX BUOOB; Xapakmepu3oeame COBPEMEHHbIE NPeaCTaBNeHNs O
BupgoobpasoBaHum (C. C.YeTtBepukos, U. U. LLimanerayseH);

xapakmepu3ogamae NOMNYNALNOHHYO CTPYKTYPY BUAA; OnuUCkiams reorpacmyeckyto n 3KONOrM4eCcKyo N30nsLmio, OrpaHMYeHHOCTb paauyca HANBMAayanbHON
aKTMBHOCTU Kak

dhakTopbl, 00ycnoBnMBaLLne pasgeneHus Buaa Ha otaenbHble NONyNAuUK; Xapakmepu3osamse MyTauun kak MaTepumarn 4518 eCTeCTBEHHOIo 0Toopa;
06BACHSAMb NOHATUE «TeHOMOHA NoNyNAUMnY ;fpedcmasnsims naeanbHble U pearnbHble nonynauun (3akoHXapauBanHbepra);xapakmepu3ogams reHeTudeckne
npouecchl B NONynAUUsIX, Bbi3biBAOLLME CITyYaiHble M3MEHEHUSA YaCTOT annenen B ux reHooHaax ;xapakmepu3osams popMbl ECTECTBEHHOrO 0TOOpa; NONOBOM
0oTOOp; Xxapakmepu3osamb NyTU OOCTUXKEHMS BMONOrMYECKOro Nporpecca: aporeHes, annoreHes 1 KatareHes; rnpuesooumb rNpuMepbl aporeHesa, annoreHesa u
KaTareHesa B XVBOW NpUpoae;06bsaCcHAMb pe3yrnbTaThl 3BONIOLUAN: MHOTOO6pasne BUAOB, OPraHNYeCcKyto LierecoobpasHoCTb, MOCTENEHHOE YCIOXHEHNE
opraHusaunn. xapakmepusogamsp rmnoTe3sbl BO3HUKHOBEHUSA MHOrokneTouHbIX (3. Nekkenb, U. . MeyHukos, A. B. ViBaHOB);

npueodums fpumMepkbl, OTPaXKaKLWME pa3BUTNE BOLAHbIX PACTEHWUN; Xxapakmepu3osams NPUYMHBI U XapakTep No4YBoobpa3oBaTeNibHbIX MPOLECCOB;
Xapakmepu308ampe OCHOBHbIE HANPaBEHUSA 3BOMOLMN HASLLNX XOPAOBbIX XXUBOTHbIX;

0OBSICHSIMb 3aBUCUMOCTb XU3HEeOEeATENbHOCTM OPraHN3MoB 0COBEHHOCTSIMU cpeabl 0BMTaHUA xapakmepu3osame KOCHOE BeLLecTBO brnocdepsl; atTmocdepa
(rasoBbIv COCTaB; NCTOYHMKN U 3HAYEHWE ra3oB aTMOCdepbl); Xxapakmepu3o8ambs KOCHOE BelLecTBO bruocdepsl; rmapocdepa (Bogbel Mnposoro okeaHa,
NpecHOBOAHbIE BOAOEMbI); ee ponb B bruocdepe; xapakmepusogames GUOKOCHOE 1 BMoreHHoe BeLlecTBo buocdeps;

Xapakmepu308amkb XUBble OpraHM3Mbl (3kMBOE BELLECTBO), BUAOBOW COCTaB, pa3Hoobpasve u Bknag B buomaccy; mpusodums rnpuMepbi CBSA3e KOMNOHEHTOB
Brocdepbl B GOPMUPOBAHUM CPEL XKN3HMU;

Ha ypoBHEe NpMMEHeHUS B TUMUYHBIX CUTYaLUAX:yMemb COOTHOCUTb eCTECTBEHHbIN 0TOOP U 06pa3oBaHne HOBbLIX BUAOB B NPeACTaBeHUsAX

Y. OapBuHa. ymemsb COOTHOCUTL BMONOrM4eckne NpoLIecchl C TEOPUAMMN,UX OO BSCHAOLLMMM

Ha ypoBHe npMMeHeHUs B HECTaHOAPTHbIX CUTyaumax: 06obuwjame NonyvYeHHsbIe Npu U3y4yeHnr y4ebHOro Mmatepmana cBejeH1s 1 NPeacTaBnsATb UX B
CTPYKTYpMpOBaHHOM Buae;060b6wams Habnogaemble buonormyeckue siBNeHUs U Npo-xapakmepuszosams npeactasnenus K. NluHHes o nponcxoxaeHun
YenoBeka; 06 bSICHSIMb CUCTEMATUYECKOE NONOXeHNe Buaa Homo sapiens B cucteme XMBOTHOrO Mupa



CopgepxaHue yyeGHOro npeameTa. Kypca.

Yrny6neHHbIN YPOBEHb.

10 xknacce

Beenenmne (1/1 9)

Mecro kypca «O01mas OMOJIOTH» B CHCTEME €CTECTBCHHO-HAYIHBIX JUCIUIUINH, a TaKkke B Onosormyecknx Haykax.Llemn u 3agadm Kypca. 3HadeHHe peaMeTa il IOHNMaHUs
€IMHCTBA BCETO )KUBOTO W B3aMMO3aBHCHMOCTH BceX dacTeil Omocdepsr 3emim. bronorus kak Hayka; IpeIMeT U METOABI H3y4eHus B Onosnorun. OOrmast OHoJIorus — TUCIHIUINHA,
H3ydJaromas

OCHOBHBIC 3aKOHOMEPHOCTH BO3HUKHOBEHUS, Pa3BUTHS U MOACPKaHUS KU3HU Ha 3emute. OO0Iias OMOIOTHS KaK OJMH U3 HCTOYHUKOB (DOPMUPOBAHUS TUATICKTHKO-
MaTePUATTUCTHICCKOTO MUPOBO33peHHs. OOIIe0H0IOrnIeCKre 3aKOHOMEPHOCTH — OCHOBA PAIlMOHATBHOTO MPHUPOIONOIF30BAHMS; COXPAHCHHUE OKPYIKAIOIICH CPE/IbI;
MHTCHCU(DHUKAIIMH CEILCKOXO035HCTBEHHOTO IPOM3BOJICTBA M COXPAHCHUS 3I0POBbsI YelioBeKa. CBsA3b OMONOTMYECKHUX TUCIHUIUINH C JPYTUMH HAyKaMu
(xuMueit,pu3nKoii,reorpadueii, acTpoHOMUEH, ucropuei u ap.). Pors 6rosorun B popMUpOBaHNN HAYYHBIX NPEICTABICHUN O MUpE.

YHactsl

ITPOHCXOKJJEHHE H HAYAJIBHBIE 3TAITbI PA3SBUTHA ;KH3HH HA 3EMJIE (12 u)

Paznen 1

MHOI'OOBPA3HUE )KHBOI'O MUPA. OCHOBHBIE CBOMCTBA "KHBOM MATEPHM (5 u)

Tema 1.1

YPOBHU OPTAHU3ALIMU JXUBOM MATEPUMH (2 u)

JKu3Hp Kak opMa CymiecTBOBaHHUS MaTEPHH; OTIPEICICHUS TOHITHS <OKI3HB». JKU3HB U )KUBOE BEIIECTBO; KOCHOE M OMOKOCHOE BEIIECTBO OMOC(EpHl. YPOBHU OpPTraHU3AINHU KUBOH
MaTEePHUH U TPUHIIUITBI KX BIICIICHUS, MOJICKYIIIPHBINA, CYOKJICTOUHBIH, KIICTOYHBIH, TKAHEBBIH U OPraHHbBIN, OPraHU3MEHHbIH, MOMYJIAIIUOHHO-BUIOBOM, ONOIICHOTHYCCKUHN 1
OuocepHblil ypOBHH OpraHU3aIMK )KUBOTO.

Jdemoncrpauun: buonornyeckue cucTeMbl, yPOBHH OPraHU3aIUM KUBOIi IPUPOAbI. MeToabl MO3HAHMS KUBOI IPUPO/BI.

JladopaTopHasi pa6oTa NPUroTOBJIEHHE H ONMCAHNE MUKPONPENAapaToB KJIETOK PacTeHH.

Tema 1.2

KPUTEPUU )KUBBIX CUCTEM (3 4)

EnnHCTBO XUMHYECKOTO COCTaBa )KUBOW MaTEpPHH; OCHOBHBIE TPYIIITBI XUMIICCKHUX 3JIEMEHTOB U MOJICKYII, 00pa3yroIue )KUBOe BemecTBo Onochepsl. Kierounoe ctpoeHne
OpTraHNU3MOB, Hacelstomux 3emiio. OOMeH BemecTB (METa0O0I3M) U CAMOPETYILILHUSA B OMOJOTHIECKIX CHCTEMAaX; IIOHATHAE O TOMEOCTa3e KaK YCIOBHU CYIIECTBOBAHUS JKUBBIX
cucrtem. CamoBOC-

MIPOU3BE/ICHUE; HACICACTBEHHOCTh M M3MEHUYMBOCT KaK OCHOBA CYIIIECTBOBAHHMS YKHBOH MaTEpUH, UX MPOSBICHUS HAa PA3IMIHBIX YPOBHAX OpTaHU3AINH KHUBOTO. PocT U pa3BuTHe.
PaznmpaxuMocTs; (hopMBI U30HPATEITHHON PeaKIy OPraHU3MOB Ha BHEITHHUE BO3ICHCTBHS (0€3YCIOBHBIC U YCIOBHBIC PE(IICKCHI; TAKCUCH, TPOITU3MBI M HACTUH). PUTMHUYHOCTH
IIPOUECCOB KUBHCACATCIBHOCTH, 6I/IOJ'IOFI/I‘ICCKI/IG PUTMBI U UX aIalITUBHOC 3HAYCHHUC. I[I/ICerTHOCTI) JKMBOI'O BEUIECTBA U B3AUMOOTHOIICHHE YaCTU U LICJIOTO B 6I/IOCI/ICTeMaX.
DHEepro3aBUCUMOCTH JKUBBIX OP-

raHu3MOB; (opMbI MOTPEOIICHNS SHEPTUH.

Pasgen 2

BO3HUKHOBEHUE )KU3HU HA 3EMUJIE (74)

Tema 2.1

NCTOPUA NPEOCTABITEHUA O BOSHUKHOBEHWU XXN3HW (2 u)

Mudonormndeckue npeactaenenus. MpeacrtasneHn Apuctotens, dMnegokna n Apyrmx aHTUYHbIX y4eHbIX. MNepBbleHaydHble MOMNbITKA OO BbSCHEHNS CYLLHOCTU 1
npolecca BO3HMKHOBEHUS Xu3Hu. OnbiTol . Pean, Barnage! Y. Mapees, [. Hugrema; akcnepumenTsl J1. [Nactepa. Teopuun Be4HOCTM xu3Hu . Puxtepa n apyrux
yyeHbIx ([. Fenbmronsu, . TomcoH,C. AppeHuyc , 1. IlasapeB). MaTepuanuctTuyeckne npeacTaBneHns 0 BO3HUKHOBEHWUM XN3HU Ha 3emne. [Npeanockinkm
BO3HWKHOBEHMS XXN3HWN Ha 3eMIie: KOCMUYECKME M NaHeTapHble NPeanoChIfikK; XMMUYECKME NPeanochifikiu 3BOMIOLMM MaTePUN B HanpasfeHU BO3HUKHOBEHNS



OpraHM4yeckux MOJEKyM: nepBuYHasa atmocdepa 1 3BOMOUUSA XMMUYECKMX SIEMEHTOB, HEOPraHWYECKMX U OPraHNYECKMX MOMEKYN Ha paHHMX 3Tanax pa3BuTus
3emnu.

Tema 2.2

COBPEMEHHBIE NMPEOCTABJIEHNA O BOSHUKHOBEHUN XKN3HU (2 v)

CoBpeMeHHble NpeacTaBneHnst 0 BO3HUKHOBEHUN Xun3Hu; B3rnaasl 3. MNMdpniorepa, k. SnneHa. OBoNOLMS XMMNYECKUX SNIEMEHTOB B KOCMUYECKOM NPOCTPaHCTBE.
O6pasoBaHue nnaHeTHbIX cucteM. [epBuyHas atmocdepa 3emMnu n xummdeckne npeanochbInky BO3HUKHOBEHUS XXMU3HU. ICTOYHMKM SHeprim 1 Bo3pacT 3emMnu.
YcnoBus cpenbl Ha apesHen 3emne; Teopusa A. . Onapuna, onbiTel C. Munnepa. Xumudeckas asontoums. Hebronornyeckunin CUHTE3 OpraHn4YeCcKkux coeamHeHUn
NabopaTtopHas paboTa. AHanus n oueHKa pa3fINYHbIX FTMNOTe3 BO3HUKHOBEHMWA XU3HU Ha 3emne

Tema 2.3

TEOPUU MPONCXOXAEHUNA MPOTOBUNOMNONMMEPOB (1 u)

Tepmuyeckas Teopusi. Teopusa agcopbummn. 3Hauvenne pabot C. dokca n k. bepHana. HuskotemnepatypHas Teopus K. CumoHecky 1 @. [leHewa. KoauepBaTHble
Kannu un ux asonouns. Teopum NpomcxoxaeHus npotobrononmmepoB. CBONCTBa KoaLepBaToOB: peakunn obMeHa BellecTB, camoBocrnpov3BeaeHune. 'mnotesa mypa
PHK. OBontounsi npoTobnoHToB: hopMMpOBaHNE BHYTPEHHEN cpeapl, NOSIBIIEHWE KaTann3aTopoB OPraHNYecKor NpMpoabl, 3BOSOLNS SHEPreTUHECKMX CUCTEM U
mMeTabonuama; BO3HMKHOBEHME FEHETUYECKOro Koaa.

Tema 2.4

SBOJTIOUNA MPOTOBNOHTOB (1 4)

Bo3HMKHOBEHME 3HEpreTnyeckmx cuctem: porb nupodgocdata. ObpasosBaHve NONMMEPOB; 3HAYEHWE Hecrneundrnyeckon KaTannTMYeckon akTMBHOCTH
nonunentugos. CoBepLUeHCTBOBaHME MeTabonuyeckmx peakuun. Ponb 3Heprum ConHeYyHoro ceeTa; BO3HUKHOBEHME (DOTOCMHTE3A.

Tema 2.5

HAYAJTbHBIE 3TAMbI BUONOMMYECKOW 3BONMOLNN (1 )

HayvanbHble aTanbl 6ronornyeckon asonoummn. lNMpokapmoTnyeckme KNeTkn. Teopuss CMMBMOreHeTUYECKOro MPOUCXOXKAEHNS SYKapMOTUYECKOW KNETKN U ee
JoKa3aTenbCTBa;BO3HUKHOBEHME (POTOCMHTE3A, 3YKapuOT, MOJSIOBOIO MPOLLECC U MHOTOKINETOYHOCTU. Teopmmn NpoUCXOXKOEHNSE MHOFOKINETOYHbLIX OPraHn3moB (O.
"ekkenb, N. N. Meynunkos, A. B. ViBaHoB).

Yactb 2 YYEHME O KINETKE (37 u)

Paspen 3

XUMUYECKAA OPTAHU3ALINA KITETKU (13 )

Tema 3.1

HEOPIAHNYECKWME BELWECTBA, BXOOAWWE B COCTAB KINETKUA (1 4)

OnemMeHTHbIN COCTaB XMBOro BellecTBa buocdepbl. PacnpocTpaHeHHOCTb 3NIEMEHTOB, UX BKad B 06pa3oBaHue X1BOW MaTepun 1 OOBLEKTOB HEXUBOW NPUPOAbI.
MakpoanemeHTbl, MUKPOSNIEMEHTLI; UX BKNa B 0Opa3oBaHne HEOPraHMYeCKUX MopraHMYeCKUX MOJEKYI XXUBOrO BeLLecTBa. HeopraHmdeckme Monekynbl X1MBoro
BeLlecTBa. Boaa, ee xumudeckmne cBoncTa u buonornveckas posnb: pacTBOpUTENb rMAPOUNBHBIX MOMEKYS, cpefa NPOTEKaHUA BUOXUMMYECKMX NPEBPALLEHMNA.
Pornb BOAbl B KOMMApTMEHTaNU3aumm n MeXmMorneKkynspHbIX B3aMMoaencTeusx, tennoperynaumsa un gp. Convm HeopraHM4eckux KUCoT, ux Bkrag B obecneveHune
NPOLIECCOB XN3HEAEATENBHOCTU 1 NOAAEPXaHMe romeocTasa. Ponb KaTMOHOB U aHNMOHOB B 06ecneyeHnn NpoLeccoB xunsHeaesatensHocTn. OCMOC 1 0OCMOTUYECKOE
OaBrieHne; 0OCMOTUYECKOE NOCTYNMEHNE MOMEKYN B KNEeTKy. BydepHble cMcTEMbI KIMETKM U OpraHn3mMa.

JeMoHcTpauun:aneMeHTapHbIN cocTaB kneTku. CTpoeHne MoneKkysn BoAbl

Tema 3.2

OPIrAHMYECKWME BELWWECTBA, BXOOALWME B COCTAB KJTIETKU (12 v)

OpraHudeckue monekyrnbl. Buonornyeckme nonumepbl — 6enku. CTpyKTypHas opraHusauust Mornekyn 6enka: nepsuyHas, BapnaHTbl BTOPUYHON, TPETUYHAS 1
YeTBEPTUYHAS; XMMUYECKME CBA3N, NX yaepxumBatowme; donauHr. Ceonctea 6enkos: BOAOPacTBOPUMOCTb, TEPMONabunbHOCTb, MOBEPXHOCTHLIV 3apsag U Apyrue;
OeHatypauus (obpatnmasi n HeobpaTumas), peHaTypaums — OMONOrMYECKNA CMbICH M NpakTudeckoe 3HadeHne. PyHkuum 6enkoBbix Monekyn. buonornyeckne



KaTanusaTtopbl — 6ernku, nx knaccudmkaums, CBOMCTBA M porb B 06ecneyeHnm npoLeccoB XusHedesTensHocTu. PerynatopHas u
NHPOPMALIMOHHOOMMYHMKATUBHAs porb BENKOB; TPAHCMOPTHbIEN ABUraTenbHble 6enku; aHTuTena.Yrnesoabl B XU3HU PacTeHUI, XXNBOTHBIX, PUOOB Y MUKPO-
opraHmamoB. CTpyKTypHO-(pyHKUMOHANbHbIE OCOBEHHOCTM OpraHn3aLmm MOHO- 1 gucaxapugoB. CTpoeHne u bronoruyeckasiponb Guononmmepos —
nonvcaxapugoB.>Knpbl — OCHOBHOW CTPYKTYPHbIA KOMMOHEHT KIETOYHbIXMEMOpPaH 1 UCTOYHUK aHeprnn. OCOBEHHOCTM CTPOEHUS XXMPOB UITMMOMAOB, NeXallume B
OCHOBE UX QYHKLIMOHAMNbHON aKTUBHOCTW Ha YPOBHE KNETKM 1 LeNoCTHOro opraHuama.HykneunHosble kncnotel. AHK — monekynsl HacnegcTBeHHOCTH; NCTOpUS
n3y4eHus. YpOBHU CTPYKTYPHON OpraHM3aLumnmn;CTpyKTypa NoNMHYKNEOTUAHBIX Lienen, NpaBmnio KomnneMmeHTapHoCTn — npasuno Yapradda, gsonHas cnvpans (Ox.
YotcoH und. Kpuk); buonornveckas pons AHK. MeHeTnyeckun koa, cBOMCTBa Koaa. 'eH: cTpykTypa u yHKUMK; reHsl, kogmpyowmePHK, MobunbHble reHeTnyeckne
anemeHTbl. [eHoM; reHom Yenoseka. PHK: nHdopmauunoHHbie, TpaHCnopTHbIe, pyubocomarnbHble, kaTanutuyeckne n perynsatopHele. Peagynnukauma OHK, nepegava
HacneCTBEHHOW MHAOPMAaLIMK U3 NMOKONEHUS B MOKOMNEHNME.

[deMoHcTpauumn:aneMeHTapHbIi cocTaB KneTku. CTpoeHne MoneKkyn yrineBoaoB, XXUpoB, 6enkoB.cTpoeHne monekyn OHK, ctpoeHne nnasmatuyeckomn
MeMOpaHbl, sgpa, XPOMOCOMbI,.

NabopaTopHasa pab6oTa.OnbITblI N0 oNpeaeneHnto KaTanMTu4ecKom akTMBHOCTU dpepMmeHTOB( PepMeHTaTUBHOE pacLuensieHue nepokcuga sogopoaa .)
Paspgen 4

PEANU3ALMNA HACNEACTBEHHON UHOOPMALIUM.

METABOJIU3M (8 u)

Tema 4.1

AHABOJIN3M (6 4)

COBOKYNHOCTb peakuuin OMONornYeckoro CUHTE3a NIacTUYecknii oomMeH, nm aHadonuam. Perynaums akTMBHOCTUIEHOB NPOKAPWOT; ONEPOH: ONEPOHBI
nHayumbenbHble 1 penpeccubernbHble. Perynsauma akTMBHOCTM reHoB aykapunoT. CTPYKTypHasi YacTb reHa. PerynaTopHasi YacTb reHa: NpoOMOTOpPbI,dHXaHCepbI U
nHcynatopsl. Nepegava HacneacTBeHHOM MHOPMaUMK U3 sApa B LMTOMNa3my; TPaHCKpUNUUS, TpaHCKpunumoHHble daktopbl. CTpyktypa JHK-cBs3sbiBaoLwmx
6enkos.lNpoueccuHr PHK; cnnancuHr,anbTepHaTUBHbINCNNAnCUHI, buonormdeckuncmelicnnaHadeHne. MexaHnsm obecnedveHusicuHTesa 6enka; TpaHenauns; ee
CYLLHOCTb ¥ MexaHu3m, cTabunbHocTb MPHK 1 KOHTpOmb akcnpeccumn reHoB.KaTanutnyeckmin xapakTep peakumn oomeHaBewecTs. Peannsauus HacneaCcTBEHHOM
nHdopMaLMm: BUONOrMYECKUA CUHTE3 DENMKOB U APYIMX OpraHUYecKUX MOJIEKYN B KIeTKe.

Tema 4.2

QHEPIFETUYECKMN OBMEH — KATABOJIN3M (1 1)

OHepreTnyeckuin 0OMeH; CTpykTypa 1 yHKUMM ATP.OTanbl aHepreTu4yeckoro obmeHa. ABTOTPOMHBIN U reTepoTPOHbIA TUMbl 06meHa. AHaapobHoe 1 aspobHoe
pacLuenneHme opraHnyYeckmx Mornekyn. NoaroToBUTENbHLIN 3Tan, pofb NIM30COM;HenorHoe (beckucnopogHoe) paciyenneHue. MNonHoe KNCnopogHoe OKUCIEHUE;
nokanmsaums npoLeccoB B MUTOXOHAPUsIX. ConpsikeHne pacLuennieHnst rioko3bl B KNeTke ¢ pacnagom n cuHtesom AT®. KomnapTMmeHTanmsaumsi npoLeccoB
MeTabonuama unokanusaums cneumpuieckmx doepMeHToB B MeMbpaHax onpeaeneHHbIX KNeTo4YHbIX CTPYKTYP. NMoHATHE 0 romeocTase; NpUHLUMbI HEPBHOM U
3HOOKPMHHON perynauum npoLeccoB NpeBpaLleHns BELECTB N 3HEPTUM B KINETKE.

[deMoHcTpauumn:aHepreTM4eckuim oomMeH,

NabopaTtopHas paboTa. CpaBHeHMe NpoLeccoB GPOXEeHUSA U AbIXaHUA.

Tema 4.3

ABTOTPO®HbI/ TN OBMEHA (1 4)

doTocuHTE3; cBeTOBast hasa u 0COOEHHOCTM OpraHu3aumm TUNakouaoB rpaH, dHepreTnyeckas LeHHoCTb. TeMHoBasihasa poTocuHTE3a, NPOLIECCHI, B HEW
npoTeKawLLme, NCMOoNb30BaHWe SHepruun. Tunbl OTOCUHTE3A 1 UCTOYHUKM BoAopoaa ANsiobpa3oBaHms OpraHMYecKMX MOMEKyI; peakumm CBETOBOW MTEMHOBOW
dasbl hoTOCMHTE3a. XEMOCUHTES.

HdemoHcTpauun:XemocuHTes. ®DoToCcUHTE3

Na6opaTopHasa paboTta.CpaBHeHMe nNpoueccopB POTOCMHTE3a U XeMOCUHTE3a.

Pasgen 5



CTPOEHUE N ®YHKLWUU KIETOK (16 u)

Tema 5.1

MPOKAPUNOTUYECKAA KITETKA (24)

MpegmeT n 3agauun uutonorn. MeToabl N3y4eHus KNeTKW: CBETOBAs U 3NIEKTPOHHAsS MUKPOCKONUS; BUoXuMudeckne MMMyHorornyeckne metogel. [isa tuna
KNeTOYHOW opraHu3auun: NpokapnoTuyeckne 1 aykapnotndeckue knetkn. CTpoeHue umtonnasmbel BakTepranbHON KNeTku; nokannsaums epMeHTHbIX CUCTEM U
opraHusaumst metabonusma y npokapuot.eHeTudeckmun annapaT 6akTepuit; o0cobeHHOCTU peanusaunmHacneacTseHHoM nHgopmauun. OcobeHHocTH
XnsHeaesaTenbHOCTN 6akTepuin: aBTOTPOdHbIE U reTepoTpodHbIe BakTeprmn;aspobHble n aHa3pobHble MUKkpoopraHMamMel. CnopoobpasoBaHuen ero Guonornyeckoe
3HaveHue. PaaMHoXeHue; nonoson npotecc y 6akrepuin; pekombumHauumn. MecTo n ponb NpokapuoT B

BuoueHo3ax.

[eMoHcTpauun.cTpoeHme KNneTok 6akrepun.

Tema 5.2

QYKAPUNOTUHECKAA KITETKA (8 1)

LinTonnasma aykapmoTtudeckom knetkn. MeMOpaHHbIMMPUHLMN OpraHn3aLumn KrneTok; CTpoeHne bruonornyeckoriMeMopaHsl, Mopdonornyeckme n yHKLMOHabHbIe
0COBGEHHOCTN MeMBpaH pasnuyHbIX KNeTOYHbIX CTPYKTYp. OpraHennbl LMTonna3mbl, UX CTPYKTypa n yHKUMK. HapyxHas umuTonnasmatmnyeckas membpana,
aHgonnasmartunyeckas cetb, annapatl onbaXun, MM30COMbI; MEXaHU3M BHYTPUKNETOYHOrO nuwieBapeHusa. MUTOXOHAPUN — SHepreTu4eckme cTaHumu

KNEeTKWN; MeXaHU3Mbl KNETOYHOro AbixaHusi. PUbocomel n nx ydactue Bnpoleccax TpaHcnsaumm. KnetouHein ueHTp. OpraHonabl OBWKEHUST: XKXIYTUKN U PECHUYKMN.
Lintockenet. CneunanbHble opraHoMabl LUTOMNNasMbl: COKpaTUTENbHbIE Bakyonu u Ap. Bsanmogerictene opraHongos B o6ecneyveHnm npoLeccos
mMeTabonuama.KnetouyHoe a4po — LEHTP yNpaBreHUs Xn3HeaeaTeNbHOCTbIO KNneTku. CTPYKTYpbl KNETOYHOro sapa: aaepHas o6onodka, XpoMaTuH
(reTepoxpoMaTuH 1 ayxpomaTuH), agpbiko. Kapnonnasma; XMMU4eckmuin coCTaB U 3HaYeHne ans xXnsHeaesaTensHocTu sapa. AuddepeHumnansHas akTMBHOCTb
reHOB;3yXPOMaTUH. XpoMOCOMbl. CTPYKTypa XpOMOCOM B pasfnnyHbIENEPUOAbI XXKU3HEHHOIO LIMKITA KNETKW; KAapuoTuUM, MOHSATME O FOMOSTOMMYHBIX XPOMOCOMaX.
OunnongHein n rannongHeii HAGOPbI XPOMOCOM.

[deMoHcTpauumn: 6uocuHTe3s 6enka, xapakTepMcTuKa reHa.CTpoeHue KneTok NpoKapuoT U 3yKapuoT.

Na6opaTopHble paboTbI6HabnoaeHne kneTok pacteHuin. )KWBOTHbIX, 6akTepuil Noa MUKPOCKOMOM, UX U3yYeHUe 1 onucaHume.

M3yyeHne xpoMoCoM Ha roToBbIX Npenapartax.

OnbITbI MO U3YYEHUIO NNa3Monun3a U AennasMornnia B pacTUTENbHOMN KIeTKe.

Tema 5.3

YKUSHEHHbLIV LIWKN KNETKW. OENEHME KINETOK (3 u)

KneTkn B MHOrokneTo4yHom opraHusme. MNoHaTne oanddepeHUnpoBKe KNeTOK MHOTOKNETOYHOro opraHnama. >KN3HeHHbIV LIMKIT KNeTokK. TKaHu opraHmM3mMa ¢ pasHon
CKOPOCTbHIO KINETOYHOro 06HOBNEHNS: 0GHOBNAOLLMECS, pacTyLume U cTabunbHble. PasaMHOXeHWe KneTok. MutoTnyeckun umkn: nitepdasa — nepuog nogrotoBkm
KneTku K genexHuto, peaynnukaums OHK; MuTo3, dhassl MUTOTUYECKOTO AeneHus n npeobpa3oBaHms XpOMOCOM B HUX. MexaHn3am obpa3oBaHust BepeTeHa AeneHus 1
pacxoXgeHns JoYepHMX XpOMOCOM B aHadase. buonormyecku cmbicn muTo3a. brionornyeckoe 3HaveHne mmuTtosa (becnonoe pasmHoOXeHue, pocT, BOCNONHEHUE
KNeTOYHbIX NOTEPb B (PUINOMNOIMYECKUX U NATONOrMYECcKnx ycnoBusax). Perynaumns >XM3sHeHHOro Luukna KneTku MHOroKNeTo4Horo opraHmamMa. daktopbl pocTa.
3anporpammMmupoBaHHas KneTouyHas rmbene —anonTos; perynauusa anontosa. MNoHATne o pereHepaumn. HapyLieHUs UHTEHCUBHOCTM KITETOYHOIO Pa3MHOXEHUS 1
3aboneBaHns YeroBeKa U XXMBOTHbIX: TPOMYECKNE A3BbI, JOOPOKAYECTBEHHbIE U 31TOKAYECTBEHHbLIE ONMYXONn U Ap.

[JeMoHcTpauun: NoNoBbIe KNeTKU.MUTO3. MeN03,pa3BUTUE NOJIOBLIX KIETOK Y PaCTEHUN U XKUBOTHbIX.

Na6opaTopHble pa6oTbi:CpaBHeHWEe NPOLLECCOB MUTO3a U Meno3a.

U3yyeHune ha3 MMTO3a B KNeTKax KopeLuKa nyka.

Tema 5.4

OCOBEHHOCTW CTPOEHUA PACTUTESIbHbBIX KITETOK (1 4)



OcCoBeHHOCTM CTPOEHUST pacTUTENbHBIX KNETOK; BaKyonv v nnactuapl. Buasl nnactug; nx cTpyktypa n dyHKUMOHanbHble 0cobeHHOoCTH. KneTouHas cTeHka.
OcobeHHOCTM CTPOEHUS KNeTok rpnuboB. BkritoueHusi, 3Ha4eHne 1 porib B MeTabonmn3me KreTok.

Na6opaTopHasn paboTta.CpaBHeHMe KIeTOK pacTeHUN U XKUBOTHbIX.

Tema 5.5

KNETOYHAA TEOPUA CTPOEHUA OPTAHU3MOB (1 4)

KneTtouHas Teopusi CTpoeHUs opraHmamoB. ictopusa passuTtus knetodHom Teopuu; pabotel M.LUnengena, T. LWBaHHa, P. BpoyHa, P. BupxoBa n gpyrmux y4eHsbix.
OCHOBHbIE MONOXEHMWS KNETOYHOW TEOPUU; COBPEMEHHOE COCTOAHUEKITETOYHON TEOPUN CTPOEHMUS OPraHn3MoB. 3HayYeHne KNeTOYHOUTEopUnN Ans pasBuTus
Guonoruu.

Tema 5.6

HEKNETOYHAA ®OPMA KN3HW. BUPYCbI (14)

Bupycbl — BHYTPYKIETOYHbIE Napa3nTbl HA reHeTUYeckoM ypoBHe. OTKpbITUE BUPYCOB, MEXAHW3M B3aMMOLENCTBUSA BMPYCa U KNETKW, MHPEKUMOHHBI NpoLecc.
BepTuKanbHbIN 1 rOpU3oHTaneHbIA TUMN Nepegayy BUpycoB. 3aboneBaHns XXUBOTHBIX M pacTEHUN, Bbi3biBaeMble BUpycamu. BupycHble 3abonesaHus,
BCTpevawLmecs y yenoeka; rpunn, renatut, CINWIO. bakrepunodaru. MponcxoxaeHne BnpycoB. Mepbl NpodunakTkn pacnpoCcTpaHeHMst BUPYCHbIX 3aboneBaHuin
[demoHcTpauum: ctpoeHme Bupyca.

YacTtblll

PA3SMHOXEHWE N PASBUTUE OPITAHN3MOB(274)

Pasgen 6

PA3MHOXEHUE OPTAHU3MOB (7 4)

Tema 6.1

BECMOJOE PASMHOXEHWE PACTEHUN N XKUBOTHBIX(1 u)

dopmbl 6eCNoNoro pasmMHOXEHUs:: MUTOTUYECKOE AeNeHMe KNEeTOK O4HOKINETOUYHbIX; Cnopoobpa3oBaHmne, MOYKOBaAHNE YOOHOKMNETOYHbIX M MHOFOKITETOYHbIX
OpraHM3moB; BereTaTMBHOE pa3MHOXeHWEe. brionormyeckuin CMbICi U 3BOMNIOLMOHHOE 3Ha4YeHre 6ecnonoro pasMHoOXeHMs.

HdemoHcTpauumn:cnoco6bl 6ecnosoro pa3MmHOXeHUs.

NabopaTopHasa paboTa.U3yyeHue KneTok ApPoOxKen Noa MUKPOCKOMOM.

Tema 6.2

MOJIOBOE PABMHO>XEHWUE (6 4)

lMonoBoe pasMHOXEHWE pacTEHUIN W XMBOTHbIX; Ouonornyeckmii cMbicr. FameTtoreHes. MNeprnoabl 00pa3oBaHMs NOMOBbLIX KNETOK: pa3aMHoXeHWe U pocT. Nepuog
cospeBaHus (Meno3s); npocasa-1 1 npoueccsl, B HEWN NpOUCXoadaLLMe: KOHbOrauus, KpoccuHrosep. MexaHnsm, reHeTudeckme NocrneacTsms u OMonorMyecknii CMbICH
KpoccuHrosepa. buonoruyeckoe 3HavyeHne n Guonormyeckuin cmbicn merosa. lNeproa PopMMpoBaHNsS NONOBBIX KNETOK; CYLLHOCTb U OCOBEHHOCTU TeYEHUS.
OcobeHHocTM cnepmaToreHesa u oporeHesa. OcemeHeHue 1 onnogoTesopeHne. MoHo- 1 nonucnepmus; Guonornyeckoe 3HadeHme. HapyxHoe 1 BHyTpeHHeeo
nnogoTeopeHue.llapTeHoreHes. OBONIOLMOHHOE 3HAYEHNE NONIOBOrO PA3MHOXEHNS.

HdeMoHcTpauumnb pasBuTne NONOBBLIX KNETOK Y PacTeHun,

Pa3BuTHE NONOBLIX KIETOK Yy XXMBOTHbIX. BHellHee u BHyTpeHHee onnoaoTBoOpeHue

NabopaTopHas paboTa.cpaBHeHUEe NPoOLLECCOB Pa3BMTUA NOMOBbIX KNETOK Yy PaCTeHUN U )KUBOTHbIX.

CpaBHeHuMe npoueccoB 6ecnosioro U NOJIOBOro Pa3mMHOXEHUS.

CpaBHeHuMe NpoLeccoB ONIOAOTBOPEHUA Y LIBETKOBbLIX PAaCTEHUNA U MO3BOHOYHbIX XXMBOTHbIX.

Paspgen 7

nHamBmnayAnbHOE PA3BUTUE OPTAHU3MOB (OHTOIEHE3) (204)

Tema 7.1

KPATKWE NCTOPUYECKUE CBEOEHWA (1 v)



«UcTopusa passutus xuBoTHbIX» K. M. Bapa u yueHneo 3apofblleBbIxX NTMCTKax. OBOMOLUMOHHAA ambpuonorus; pabotel A. O. Kosanesckoro, . V. MeuHukoBa n A.
H. CeBepuoBa.CoBpeMeHHble NMpeACcTaBneHnsi 0 3apoblleBbIX NMUCTKaX. MpuHUMNBI pa3BUTUS 6€CNO3BOHOYHBIX N MO3BOHOYHBIX XUBOTHbIX
DemoHcTpauun:OQHOKNETOYHbIE U MHOTOK/IeTOYHbIE OPraHM3Mbl.TKAHU PAaCTEHMW U XKUBOTHbIX.

Tema 7.2

SMBPVOHANBHbLIN MEPVOA PA3BUTUA (104)

Tunbl ANLEKNETOK; NONAPHOCTb, pacnpefeneHne XenTka u reHeTndeckux getepmmHant. O60no4kM AnLa; akTueaLms onnogoTBOPEHHbIX ALIEKNETOK K Pa3BUTUIO.
OCHOBHbIE 3aKOHOMEPHOCTUN APOBNEeHNs; TOTUNOTEHTHOCTbL BnacTomepoBs; 0OpasoBaHne OAHOCNONHOrO 3apoapilla — Gnactynel. [acTpynaums;3aKOHOMEPHOCTH
obpasoBaHus ABYCNOWHOrO 3apoapllla — racTpynbl. 3apoapllleBble NUCTKM U UX AanbHenwas anddepeHLnpoBKa; rOMOMNorMs 3apopbllleBbiX NMUCTKOB. [epBUYHbIN
opraHoreHes (Heripynsaums) n gansHernwasa anddepeHunpoBka TkaHeln, opraHoB 1 cuctemM. Perynsauma ambproHansHoro passutug;aetepMmHaums n
aMOBpuoHanbHas UHAYKUuS. eHeTU4EeCKMIn KOHTPOMb pa3BuTMS. Ponb HEPBHOW N 3HOOKPMHHON CMCTEM B obecnedyeHnm amBpuoHansHOro passmMTus OpraHM3mMoB.
demoHcTpauum: ctagum pasBuTUA 3apoabilia NO3BOHOYHOIO XXKUBOTHOTO.

Tema 7.3

MOCT3MBPVOHANBHbLIN MEPUOA PA3BUTUA (2 )

3aKkoHOMepHOCTM NoCTaMbproHanbBHOro neproaa passutus. MNMpsamoe pa3BuTne;O0PENPOAYKTUBHBIN, PENPOAYKTMBHLIN 1 NOCTPENPOAYKTMBHLIA Nepunoabl. Henpsmoe
pa3BUTME; MOMHbIA U HENOJHBIN MeTamopd03. buonoruyeckuin cmeicn pa3suTus ¢ metamopcosom. Ctagnm NOCTaMOPUOHANBHOIO Pa3BUTUS MPU HENPSIMOM
pasBUTMU (NTMYMHKA, KyKOrKa, uMmaro). CtapeHune n cMepTb; 61Monorus NnpogosKUTENbHOCTM KU3HU

HOemoHcTpauuu: NocTamb6proHanbHoe pa3BuTue. NMapTeHoreHes.

Tema 7.4

OBLWME BAKOHOMEPHOCTW OHTOIEHES3A (1 4)

CxopacTeo 3apogplen u aMbproHanbHas ausepreHumsa npmaHakoB (3akoH K. bapa). buioreHeTndeckun 3akoH (3. MNekenb u K. Mionnep). PaboTtel akagemuka A. H.
CesepuoBa 06 aMBproHanbHOM M3MEHYMBOCTU (M3MEHYMBOCTbL BCEX CTaAMM OHTOreHesa; KOHCepBaTUBHOCTb PaHHUX CTagui 3SMO6pUOHANBHOro pasBUTUS;
BO3HWKHOBEHWNE M3MEHEHUI KaK Npeobpa3oBaHnii CTagun pa3BUTUSA U NOMHOE BbiNadeHne NpeakoBbIX NPU3HAKOB).

Tema 7.5

PA3BUTUE OPITAHN3MA N OKPY>KAKOLWAA CPELA (4 v)

Ponb dakTopoB okpyxatoLen cpefbl B 3aMOpMOHaNbHOMK NOCTAMOPUOHANbLHOM pa3BuTuM opraHuama. Kputnyeckue nepmogpl passuTust. BnuaHme mameHeHun
romMeocTtasa opraHvama maTtepu u nroga B pe3ynbTaTte BO3AENCTBUA TOKCMYECKUX BELLECTB (TabayHoro Abima, anikorossi, HAPKOTMKOB U T. A.) Ha XO4
3aMBprOHaNBHOro M NOCTaMOPHMOHANBHOrO NEPUOOOB Pa3BUTUS BPOXAEHHbIE YPOACTBA).

[deMoHcTpauumn:HacneaAcTBeHHble 60Me3HM.

Okonorunyeckune akTopbl U UX BNUsIHUE HA OPraHU3Mm.

Buonornyeckue putmbl.®oTonepmnoan3m.aKocucTeMa.arpo3KkocucTemMa.rnobanbHbie 3KoNorMyeckme Npobnembl.nocneacTBMUA AeATeNIbHOCTU YeroBeka
B OKpY>aroluen cpege.

MoaudurkaumoHHas u MyTauMoHHasi U3BMeH4YUBOCTb.

BnusiHue ankoronuama. HapkomaHun. KypeHns Ha HacnencTBEHHOCTb

MpakTnyeckas pabora .BbisBNeHne MICTOYHUKOB MyTareHOB B OKpYKawLien cpeae(KOCBEHHO)

NabopaTtopHble paboTbl.HabNOAEHNE U BbisIBNIEHUE NPUCNOCOGNEHNI Y OPraHM3MOB K BITUSIHUIO Pa3fMYHbIX 3KONOrm4yeckux pakTopos.

BbisiBneHne abnoTuyecknx u 6MOTUYECKMX KOMMOHEHTOB 3 KOCUCTEM (Ha OTAENbHbIX NpUMepax)

CpaBHUTeNbHasA XxapaKTepucTUKa 3KOCUCTEMU MAarpo3IKOCUCTEM.

Tema 7.6

PEFEHEPALUA (2 1)



lMoHATVe O pereHepaummn; BHYTPUKIETOYHAs, KNeToYHas, TKaHeBas U opraHHas pereHepauums. dPuanonormyeckas npenapatmeHas pereHepauns. SBonoums
CNOCOBHOCTU K pereHepauun y No3BOHOYHbIX XMBO

YactblV

OCHOBbI TEHETWKWN N CENEKLWW (25 y)

Pasgen 8

OCHOBHbBIE MOHATUA FTEHETUKMU (2u)

MpencTtaBneHns ApeBHUX O POACTBE U XapaKTepe nepegayv NpusHakoB 13 NOKONEHWS B NOKONeHune. Barnsaabl cpegHEBEKOBBLIX YYEHbIX Ha NPOLeCChl HacneaoBaHus
npu3HakoB. VicTopus pa3BuTus reHeTukn. OCHOBHbIE MOHATUSA reHEeTUKN. [1pn3HaKkM u CBOMCTBA; reHbl, annernbHble reHbl. [OMO3UroTHbIE N reTEPO3UTroTHbIE
opraHusmebl. [eHOTUN 1 eHOTUN opraHn3ma;reHodOoHA,.

HAemoHcTpauum:B3anmMmopaencTeme reHoB.

CTtpoeHune xpomocom.

Paspgen 9

3AKOHOMEPHOCTWU HACJNIEQOBAHUA NPU3HAKOB(12 v)

Tema 9.1

rMBEPUOONOMMYECKNM METOA U3YYEHMA HACNELOBAHUSA MPU3HAKOB I'. MEHAENSA (1 u)

MeToabl M3y4eHWs HacneaCcTBEHHOCTU M M3MEHYMBOCTU.HYUCTasa NMHUS: nopoaa, copT. [NpuHUMNbl n XxapakTepucTuka rubpugonormdeckoro metoga . Mengens.
[pyrue reHeTndeckne MeToabl: LMTOrEHETUYECKUNA, FeHeanormyeckmin, Metoasl nccrnegosanuns JHK.

Na6opaTtopHas paboTa.CocTaBneHue cxeM CKpelnBaHus.

Tema 9.2

3AKOHbI MEHAENA (44)

3aKkoHOMEPHOCTM HacneaoBaHWs NPU3HAKoB, BbisiBNeHHble . MeHgeneM. MoHormbpuaHoe ckpewmBaHuve. Nepsbin 3akoH MeHaenss — 3akoH AOMUHUPOBAHMS.
MornHoe 1 HenorHoe

AOMUWHMPOBAHWE; MHOXXECTBEHHbIV annennam. BTtopon 3akoH MeHaens — 3akoH pacluenneHns. 3aKoH YMCTOTbI raMeT U er oumTonornyeckoe o6ocHoBaHue.
AHanusupytollee ckpewmarve. QurnbpugHoe n nonurMbpuaHoe ckpellmBaHue; TpeTui 3akoH MeHgens — 3akoH He3aBUCHMOro KOMOMHMPOBaHMWS
npakTuyeckue pabotbi:PeleHne reHeTUYECKUX 3a4ay HA MOHO U AUrMOpMAHOe CKpelumBaHue.

PelueHne reHeTUYECKMX 3a4ay Ha NPOMEXYTOYHOEe HacnegoBaHue NPU3HaKkoB

Tema 9.3

XPOMOCOMHAA TEOPUA HACJIEACTBEHHOCTW. CLUENNEHHOE HACJIIEOOBAHME MEHOB (2 4)

XpomocomHasi Teopus HacneacTBeHHoCTU. [pynnbl cuenneHus reHos. CuenneHHoe HacnegoBaHue npusHakos. 3akoH T. MopraHa. MNonHoe n HenonHoe
cuenfneHne reHoB; pacCTosHMEe MeXay reHamu; reHeTUYecKkme KapTbl XpOMOCOM

MpakTnyeckas paboTta.PelneHne reHeTUYECKMX 3a4ay Ha cLenneHHoe HacneaoBaHue..

Tema 9.4

FEHETWKA NONA. HACJIEOOBAHME NMPU3HAKOB, CUEMJIEHHbBIX C MOJIOM (14)

"eHeTnYeckoe onpeaeneHne nomna; roMoraMeTHbIN U reTeporameTHbIV Mos. 'eHeTuyeckas CTpyKTypa nornoBbliX XpoOMocoM. HacnenoBaHne Npu3HakoB, CLENEHHbIX
C nonom. eHeTU4eckne KapTbl XPOMOCOM YeroBeka. XapakTep HacneoBaHUANPU3HAKOB y Yenoseka. ['eHHbIe 1 XPOMOCOMHbIE aHOMarumn YernoBeka v
Bbl3blBaeMble UMK 3aboneBaHns. Mepbl IpodnnakTukn HacneacTBeHHbIX 3aboneBaHnii Yenoseka

.NpakTnyeckas pabora.PeweHune 3agay Ha HacneagoBaHue. CuenneHHoe C NONoMm

Tema 9.5

FEHOTUM KAK LIENOCTHAA CUCTEMA.BSAMMOJEWCTBWE FEHOB (4 4)



"eHOTMN Kak uenocTHasa cuctema. BaavmogencTeme annenbHbix (QOMUHUPOBaHME, HEMOTHOE AOMUHUPOBaHKE, KOOOMWUHUPOBAHME Y CBEPXOOMUHMPOBAHNE) U
HeannernbHbIX (KOMMIEMEHTApHOCTb, ANUCTa3 1 NONMMepUs) reHOB B onpegeneHuMnpu3HarkoB. [nenotponus. SKCNPeCCMBHOCTb M MEHETPAHTHOCTb reHa.
MpakTnyeckana paboTta PelleHne reHeTUHECKNX 3agayv B3aumMogencTBUe FeHOB.

Pasgen 10

3AKOHOMEPHOCTU UBSMEHYUBOCTMU (6 4)

Tema 10.1

HACJIEACTBEHHAA (TEHOTUIMNYECKAA) UISMEHUYMBOCTb(4 v)

OcHoBHble (bOpMbI U3MEHUMBOCTU. ['eHOTMNUYecKkas nameH4YMBocTb. MyTaumn. 'eHHblEe, XPOMOCOMHbIE U FeHOMHbIE MyTauun. CBOMCTBa MyTaLuii; cCOMaTUYECKME U
reHepaTuBHble MyTaumn. HentpaneHbie myTauuu. MonyneTtansHble U neTansHbleMyTaumu. [pnymHbl 1 YacToTa MyTaLuMin; MyTareHHble PakTopbl. 3O BOMHOLMOHHAsA
ponb MyTauuin; 3HaYeHne MyTauuin Ans NPakTUKM CEeNbCKOro X03smncTaa n buotexHonornm. MytareHHble gpaktopbl. KoMBMHaTUBHaA U3MEHYMBOCTb. YPOBHM
BO3HWKHOBEHWS pasnnyHbIX KOMOVMHaLMIA reHOB U NX POfib B CO34aHWMN FEeHeTUYECKOro pasHoobpasusi B npegenax Bmaa (KpOCCUHIoBep, HE3aBUCUMOE PacXoXaeHne
FOMOMOMMYHBIX XPOMOCOM BMEPBOM U SOYEPHUX XPOMOCOM BO BTOPOM AENEHUN Meo3a, OniiogoTBopeHme). OBOMIOLMOHHOE 3HaYeHne KOMOMHaTUBHOWM
N3MEHYMBOCTMW.

DemoHcTpauun: HacnegctBeHHble 6Gone3HM YeroBeka.

3aKoH romosiorM4eckmux psaaoB B HacneacTBEHHON U3MEHYUBOCTMU.

Tema 10.2

3ABUCUMOCTb NMPOSABNEHNA FEEHOB OT YCNOBW BHELLIHEW CPEALI (PEHOTUMNYECKAA MSMEHUYMBOCTb) (24)

®eHoTUNMYECKas, UM MOANMUKALNOHHAS, UBMEHYMBOCTb. Ponb yCnoBuin BHELWHEN cpeabl B pasBuTUK 1 NPOsIBNIEHMN NPU3HAaKoB 1 cBoncTB. CBoncTBa
MoaMdUuKaumii: onpeaeneHHoCTb YCIoBUAMI Cpeabl, HanpaBneHHOCTb, MPYNMNOBON XapakTep, HeHacneayemocTb. CTaTUcTU4eckme 3aKOHOMEPHOCTU
MOAMMUKALMOHHON N3MEHYMBOCTU; BapMaLMOHHbIV PS4 U BapuaumnoHHas Kpmeas. Hopma peakuum; 3aBUCMMOCTb OT reHoTuna.YnpasneHme JOMUHMPOBAHNEM.
HdeMoHcTpauun:moandmrKkaumoHHas nsMmeH4YMBocTb.Hopmbi peakumn.MyTaunoHHas 3aMeHYMBOCTb.MexaHu3M XpOMOCOMHbIX MyTaLuN.

Na6opaTopHas paboTa .u3y4yeHne M3MEHYNBOCTU .NMOCTPOEHUE BapMaLMOHHbLIX KPUBbIX (pa3mep NUCTbLEB PpacTeHUM, aHTPONnoMeTpu4eckue AaHHble
yyawmxcs)

Pasgen 11

OCHOBbI CEJIEKUUUA (5 v)

Tema 11

CO3OAHVE MNOPOM XXMBOTHbLIX M COPTOB PACTEHUN (1 4)

CosgaHue nopop, XMBOTHbLIX M COPTOB pacTeHuin. PasHoobpasne v npogyKTUBHOCTb KYTbTYPHbIX pacTeHU. LIeHTpbINPOUCXOXAEHNS U MHOroo6pasus KyrnbTYpHbIX
pacTeHunin. 3akOH roMONIOrMYEeCKMUX psiAoOB B HACNeaCTBEHHOW M3MEHUYNBOCTM.

HdemMoHcTpauuu: LleHTpbl MHOroo6pasus U NPOUCXOXAEHUS KyNbTYPHbIX pacTeHUN.

NabopaTtopHas paboTa. CpaBHUTENbHaA xapakTepucTMKa nopon(cCopToB)

Tema 11.2

METO[bl CENEKL/N XXUBOTHBLIX Y1 PACTEHUW (1 1)

MeToapbl cenekumm pacTeHUI 1 XUBOTHbLIX:0TOOP M rMbpuansaums;opmbl oT6opa(MHAMBMAYarbHbBIA MaccoBbin)OTAaneHHas rmopuansaums; siBneHme reteposmca.
McKyccTBEHHBIN MyTareHes.

HOemoHcTpauuu: Metoabl cenekumun.cenekuus pacCTeHUM N XXUBOTHbIX.

Tema 11.3

CEJNEKUMA MNKPOOPIAHN3MOB (14)

Cenekunsi MMKpOOpraHmMamoB. brotexHonorus n reHeTudeckas nHxeHepus. Cenekuns MMKpOOPraHM3MoB Ansi NULWEBON NPOMbILLIIEHHOCTU; NOMyYeHne
NEeKapCTBEHHbIX NMpenapaToB, BUONOrMYECKMX PErYNsITOPOB, aMUHOKUCHIOT.



DemoHcTpauun: UccnepoBaHus B obnactu 6MotexHonoruu.

Tema 11.4

OOCTUMXKEHMA N OCHOBHbIE HAMPABJTEHUA COBPEMEHHOW CENEKLMW (2 4)

[oCTKeHNs1 1 OCHOBHbIE HanpaBIieHNsi COBPEMEHHOM cenekunn. Ycnexv TpaguumMoHHon cenekummn. KnoHmpoBaHue;TepaneBTM4eCKoe KIOHNPOBaHME.
OenunddepeHumnaumnsa comaTuyeckux saep B PEKOHCTPYMPOBAHHbIX kKneTkax. KneTouHble TexHonorun. 'eHeTudeckas uHxeHepusi. 3HadeHne cenekumm anapassutns
CenbCKOXO3ANCTBEHHOroNPON3BoACTBa, MEANLIMHCKON, MUKPOBNONOrMYECKON U APYrux oTpacnen NPOMbILLIEHHOCTM.

11 knacc

YacTthl

YYEHUE OB 3BOTKOLUNN OPTAHNYECKOIO MUPA (49 u)

Paspgen 1

3AKOHOMEPHOCTU PA3BUTUA XXUBOW NPUPOAbI.

3BOJMIOUMOHHOE YYEHUE (26 v)

Tema 1.1

NCTOPUA NPEOCTABNEHNA O PASBUTUM XXMU3HU HA 3EMIE (3 u)

YMo3puTenbHble kKoHuenuun AHTMYHOCTU: MNMudparopa, dmnenokna, demokputa, M'nnokpaTa u gp. KpeaunoHnam.focnoacTBo B HayKke npeactaBneHnin ob
«M3HaYanbHON LlenecoobpasHOCTU» U HEM3MEHHOCTM XXMBOWM Npupoabl. Benukne reorpadudeckune oTkpbiTUsA. Passntme Gruonorum B JOOAPBUHOBCKMIA Nepuos.
Pabotbl K. lluHHES No cucTemaTrke pacTeHU U XXMBOTHbIX; NPUHLMNBI NIMHHEeeBckon cuctematukn. Tpyasl XK. Kiosbe 1 XK. ge CenT-Unepa. OsontounoHHas
TeopusXK.-b. Jllamapka. [NepBbie pycckne 3BOMOLNOHUCTBI.

Tema 1.2

MPEOMOCHINIKM BO3HUKHOBEHWA TEOPUA Y. OAPBUHA (24)

Mpeonockinkn BO3HMKHOBEHMS y4eHns Y. [lapBuHa: gocTukeHns B 06nacTu eCTeCTBEHHbIX HaykK (LmTonorus, ambpuonorus, usmka, XMMums, reornorus,
onucarternbHble 60TaHVKa 1 300510MMsl, CPaBHUTENbHAsA aHAaTOMMUSI MO3BOHOYHBIX, MANEeoHTONOIMS 1 Ap.); SKCNeaANUMOHHbIN maTepuan Y. [JapsuHa.
J1.p.BbISIBNEHME U3MEHUYNBOCTU y 0CODEl OQHOro BMAa

Tema 1.3

OBOJTIOUNOHHAA TEOPUA Y. OAPBUHA (8 4)

YyeHue Y. [JaperHa 06 nckyccTBeHHOM oTbope. POpMbIMCKYCCTBEHHOrO 0TOOpa: MeTOAMYECKUA 1 Becco3HaTenbHbIN 0TOop. KoppensiTuBHasa n3MEHYMBOCTb.
Y4yeHue Y. [lapBrHa 0 ecTeCcTBEHHOM O0TOOpe. Bceoblasn nHaMenayaneHasi USMEHYMBOCTb, M3ObITOYHASA YMCITEHHOCTb MOTOMCTBA U OrpaHMYeHHOCTbPECYPCOB.
Bopbba 3a cyliecTBoBaHME: BHYTPUBMAOBaS, MexBuaoBas n 6opbba ¢ abmotudecknmun haktopamm; ectecTBeHHbINOTo0p. O6pasoBaHne HOBbIX BUOOB.
NabopaTtopHas paboTa.cpaBHUTeNbHasA XapakTepucTuKa ecTeCTBEHHOro U UCKyCCTBEHHOro oTbopa.

Tema 1.4

COBPEMEHHBIE MPEOCTABJIEHNA O MEXAHN3MAX

M BAKOHOMEPHOCTAX 3BONKOUNN. MUKPO3BONOLUNA

(13 y4)

Bug — sanemeHTapHasi 3BONIOLMOHHAsS eQUHNLA; KPUTEPUU U FreHeTUYeckast LLenocTHOCTb. MonynsunoHHas CTpyKTypa BUaa; reorpagouyeckas u akonornyeckas
N30MAUUst, OrPaHUYEHHOCTb paanyca MHOUBMAYaNbHOM akTBHOCTU. PopMuMpoBa-

HWE CMHTETMYECKOW TEOpUM 3BOSIOLMK. TeHeTUKa 1 3BOMOUMOHHAs Teopust. Monynsauns — anemeHTapHas 3BoNoUMOHHaseanHmLa. F'eHodoHa nonynaumi.
VpoeanbHble 1 peanbHble nonynauum (3akoH Xapau — BanHbepra). F'eHeTnyeckme npouecchbiB nonynsauusx. PesepB HacneacTBEHHOW U3MEHYNBOCTU MONYNALMNA.
®opmbl ecTecTBEHHOIO oT6opa. PopMbl ECTECTBEHHOrO 0TOOpA: ABWKYLLNA, CTAOUNU3MPYOLLNIA 1 paspbiBatowmin. MNMonoson otéop. MNMpucnocobneHHoCTb
OpraHM3MoB K cpefile 0bUTaHusIkak pe3ynbTaT AeACTBUSE eCTECTBEHHOIO oTbopa. MNpucnocobutensHble 0COBEHHOCTU CTPOEHMS, OKPACK/ Tena v NoBeAeHUS



XMUBOTHbIX. 3ab60Ta 0 notomcTBe. OTHOCUTENbLHBI XapakTeprnpucnocobneHHoCTn opraHnamoB. MukpoaBontouus. CoBpeMeHHbIE NpeaCcTaBNeHNs O
BnagoobpasosaHum (C. C. Yeteepukos,N. U.LLmanbrayseH). MNMyTn 1 ckopocTb BUA0OOpasoBaHus;reorpadudeckoe (annonaTpmyeckoe) n skonornyeckoe (Cumnatpu-
Yyeckoe) BugoobpasoBaHve. IBOMOLMOHHAA ponb Mogudmrkaumn; dpusnonormiyeckue agantaummn. Temnbl 3BOMOLMM.

[demoHcTpauun:gBMXYyLIME CUMbI 3a0NIOLMN,ABUXYLLMKA U cTabunusupyowmin otbop, BO3HMKHOBEHUE U MHOroobpasue npMcnoco6sieHn y opraHU3MoB,
obpa3oBaHMe HOBbIX BUAOB B Npupope.reorpacduyeckoe n akonornyeckoe BuaoobpasoBaHme.Pegkue n ncyesawoume BUabI.

Na6opaTopHas paboTa.

Ha6nrogeHne n onucaHme ocoben Buga no MopgoriormyeckoMmy Kputepuio.

CpaBHuUTenbHasA xapakTepucTuka ocobein pasHbiX BUAOB OAHOTO poAa no Mopdonorniyeckomy Kputepuio.

npakKTuyeckas pabora.

BbisiBneHne npMcnoco6reHnin y opraHM3mMoB K cpeaie obuTaHus.

Paspen 2

MAKPO3BONOLUNA. BUONOIT'MYECKUE NOCIEACTBUA NPUOBPETEHUSA

NMPUCMOCOBNEHUNA (23 v)

Tema 2.1

MABHbIE HAMPABNEHWA BUONOMNMYECKOW 3BOMKOLIMN (11 y)

MaBHbIE HanpaBneHnst 3BOMNOLIMOHHOIO npouecca. buonornyecknii nporpecc n Guonorudecknii perpecc (A. H. Cesepuos). MNMyTn goctuxeHns 6Monornyeckoro
nporpecca. Pe3ynbTaTbl 3BONIOLUN: MHOroo6pasne BUAOB, OpraHnyeckas LienecoobpasHoCTb, MOCTENEHHOE YCNOXHEHNE OpraHM3aunn.

NabopaTtopHble paboTbl:CpaBHEHMEe NpoOLIEeCCOB ABUXYLUErO U cTabunusmpytollero otéopa.

CpaBHeHMe NpoLeccoB 3KOJIOrMYecKoro 1 reorpacdpuyeckoro BMaoo6pasoBaHus

CpaBHuUTenbHasA xapakTepucTuka nyTen 3BONOLUM U HanpaBneHun aBonouum

Tema 2.2

MyYTW JOCTMXEHUA BUOJIOTMHYECKOT O MNMPOIPECCA (12 4)

Makpoasorntouusi. AporeHes; CyLLHOCTb apOMOPMHBLIX U3BMEHEHMI U UX POSb B 3BOMOLMU. BO3HMKHOBEHUE KPYMHBLIXCUCTEMATUYECKMX FPYNN XXMBbIX OPraHW3mMOoB.
AnnoreHes MNporpeccuBHoe npucnocobrneHne k onpeaeneHHbIM YCroBusM cylecTBoBaHus. KaTtareHes kak hopma JoCTKeHUst GUoNormyeckoro npouBeTaHmns
rpynn opraHnamoB. OCHOBHbIE 3aKOHOMEPHOCTW 3BOSIOLMW: AMBEPreHLMs, KOHBEPreHLMs, napanneniam; npasuna 3BoMLMN Fpynn opraHnamMoB. 3HadeHne paboT
A. H. CeBepuoBa.

AeMoHcTpauuun:®opmbl asonoumu. Myt aponoumn.AHanornyHble U roMosIorMYHble opraHbl.KpUTEPUM BuAa.AoKa3aTenbLCTBa 3BOMOLUMN
opraHun4yeckoro mupa. NMonynauusa-cTpykTypHas eguH1La BMAA, eAMHULA 3BOJTHOLUK.

NabopaTtopHble paboTbl:CpaBHUTENbHasA XapakTepUCcTUKa MUKPO U MaKpO3BOJTHOLIMN.

BbisiBneHne apomopo30B y y pacTeHUN.

BbisiBneHne ngnoagantauun y pacteHUn.

BbisiBneHne apomopho30B y KMBOTHbIX.

BbisiBneHne nguoagantaumi y XMBOTHbIX.

Yactbll

PA3BUTUE OPTAHNYECKOIO MUPA (21 4)

Pasgen 3

PA3BUTUE XKU3HU HA 3EMIJIE (11 4)

Tema 3.1

PA3BUTUE XXN3HN B APXEVCKOW N MPOTEPO30MNCKOW 3PE (2u)



Pa3BuTure x13HM Ha 3emrie B apXenckom ape; nepsblecriefbl Xu3Hn Ha 3emne.Ctpomatonutel. Passutue xum3Hn Ha3emre B NnpoTepo3omnckon ape. MNMosiBrnexnne
npenKoB BCEX COBPEMEHHbIX TUMOB 6EeCNO3BOHOYHbIX XUBOTHBIX. [MNOTE3bI BO3-

HUKHOBEHWSI MHOTOKNETOYHbIX (3. ekkenb, W. V. MeuyHukoB,A. B. ViBaHoB). NepBLle xopaoBble. HanpaeneHns 3BoNOLUMNHN3LLINX XOPAOBbLIX; 06w as
xapaktepuctuka 6ecuyepenHbix MO60NOYHUKOB. Pa3BuTue BogHbIX pacTeHmn. Havano noyBoobpa-

30BaTenbHbIX NPOLIECCOB.

Tema 3.2

PA3BUTUE XXN3HWU B MANEO30MNCKOW 3PE (3 v)

Pa3sBuTme xu13Hn Ha 3emrne B Naneo30nCcKon ape; nepnoansaumsi naneosos: keMOPUNCKUN, OPAOBUKCKUIA, CUNYPUACKNIA, LEBOHCKNIA, KAPOOHOBbLIV U NEPMCKUN
nepvoabl. OBONOLNS pacTEHUA; PUHUOMDUTBI, NOSIBNEHWE NEPBbIX COCYAUCTbIX

pacTeHWin; NanopoTHUKKU, CEMEHHbIE ManopOTHUKU, FONOCEMEHHbIE pacTeHus. Bo3HNKHOBEHME NO3BOHOYHLIX: 0OLLasa XxapakTepucTmka 1 apoMopdo3Hble YepThbl
knaccoB Peibbl, 3emHOBOAHbIE, pecmblkatolimecs. MaBHble HanNpaBneHNs 3BOSOLMN MO3BOHOYHbIX; XapaKTepUCTNKa aHaMHUIM 1 aMHUOT.

Tema 3.3

PA3BUTUE XXN3HN B ME3O30MCKOW 3PE (34)

PasButue xusHum Ha 3emne B Me30301cKor ape. NosBneHne 1 pacnpocTpaHeHNE NOKPbITOCEMEHHBIX PACTEHNIA. DBOMOLNSA HA3EMHBIX MO3BOHOYHbIX.
BO3HMKHOBEHMWE NTULL N MIEKOMUTaLWMX; 0bLLasa XxapakTepUCTUKa KNaccoB NTUL, U MIEKO-

nuTatowmx. CpaBHUTENBHAA XapakTEPUCTMKA BbIMEPLUNX NCOBPEMEHHbBIX HAa3eMHbIX MO3BOHOYHLIX. BbIMpaHne peBHUXIONOCEMEHHbBIX PACTEHUI U
NpeCMbIKaLLNXCS

Tema 3.4

PA3BUTUE XXN3HU B KAUHO30WCKOW 3PE (3u)

Pa3sBuTure xun3Hn Ha 3emrne B karHO30MCKoM 3pe. bypHoe pa3Butne LBETKOBbIX pacTeHU, MHOroobpasne HacekoMbix;napannensHas asonouus. Passutne
nnaueHTapHbIX MAEKONUTaoLWMX, NOSBNEHNE XULHbIX. BO3HMKHOBEHME NPUMATOB.

Opend matepukoB, onegeHeHns. OCHOBHbIE aTanbl 3BonounumnpacTeHnin. OCHOBHbIE 3Tanbl 3BOJOLIMM XKUBOTHbIX

[eMoHcTpaunm:OBontounst pacTUTENBHOMO U XXMBOTHOMO MUpa.

Paspgen 4

NMPOUCXOXOEHUE YENOBEKA (10 v)

Tema 4.1

MOJNIOXEHNE YEJTOBEKA B CUCTEME >XNBOI'O MUPA (2 v)

Mwudpbonoruyeckne n penurmosHble npeacTaBneHns onpoucxoxaeHun yenoseka. lNMpeacrtasnexus K. JIuHHes o npoucxoxgeHun yenoseka. Cucrematnyeckoe
nonoxeHve sMaaHomo sapiens B cucteme XnBoro mupa.

deMoHcTpauun:ABMXYLIME CUMbl aHTPOMNoreHe3a,npPoucxXoxaeHue YenoBeka, NPoOUCXoXaAeHUe YenoBe4vYecKux pac.

Tema 4.2

aBONOUNA MPUMATOB (1 4)

Pa3BuTre npumaTtoB: HanpaeneHus aBonouumn Yenoseka. Obwme npegku YenoBeka n YenosekoobpasHbix 06e3bsaH.[1pu3Haku n CBOMCTBa YenoBeka, No3BonswLLme
OTHECTU ero KpasnuyHbIM cucTeMaTU4eCKMM rpynnam LiapcTea XMBOTHbIX.[losBneHWe nepBbIX NpeacTtaButenen cemencraa Jlioam

Tema 4.3

CTAONN SBOJIIOUNU HYENTOBEKA (5 4)

Ctagun aBontounn YyernoBeka: ApeBHENLLNI YernoBeK,ApeBHUI YenoBek, NnepBble COBpeMeHHbIe nioau. MNMonynaumnoHHas cTpykTypa Buaa Homo sapiens;
YeroBeYecKkne pachl; pacoobpa3oBaHue; e4MHCTBO NPOUCXOXAeHUst pac. CBOMCTBa YenoBeka kak buocoumanbHOro cylecTea. [BuKyLine cunbl aHTpornoreHesa. O.
OHrenbc 0 ponu TpyAa B npoLecce npeBpalleHnso6es3bsiHbl B YenoBeka. PasButve yneHopasgenbHon peyn, Co3HaHMS 1 06LLECTBEHHbIX OTHOLLIEHWI B
CTaHOBNeHUn yenoseka.Pornb Tpyaa B npouecce npeBpalleHms 0b6e3bsHbl B YernoBeka.



J1a60paTop|-|b|e paGOTbI:AHa.ﬂMS N OLeHKa pa3JIMidHbIX rMNoTe3 NPOUCXoXxaeHus 4yenoBeka.
AHanus n oueHka Pa3finyHbIX TMNoTe3 (*)OpMMpOBaHVIﬂ yerioBe4yeCKux pac.

Tema 4.4

COBPEMEHHbIV 3TAM 3BOIOLNM YENOBEKA (2 )

CoBpeMeHHbIN 3Tan 3BonouUun Yernoseka. BaaumMooTHoLLEHUE coLmanbHOro 1 6MonorMYeckoro B 3BoNIOLUKN YenoBeka.Henoseveckme packl, ux equUHCTBO. Kputuka
pacusama u «coumnanbHOro gapBuHmn3amay. AHTUHay4YHas CYLLHOCTb «COLManbHOro 4apBuHU3Ma»

Macrtblll

B3AMMOOTHOLWEHNA OPTAHN3MA N CPE[LbI (32 yaca, yac 13 pesepBa Ha UTOroBoe TECTUPOBAHUE)

Pasgen 5

BUOC®EPA, EE CTPYKTYPA U ®YHKLUUU (5 v)

Tema 5.1

CTPYKTYPA BUOCOPEPbI (2 v)

Buocdepa — xmBas obonoyka nnaHeTbl. YyeHne o buocdepe B. V. BepHaackoro. 'paHuubl 6uocdepbl. CTpykTypa 6rnocdepbl. KocHoe BellecTBo brnocdepbi.
ATmMocdepa: ra3oBbli COCTaB; UICTOMHMKM U 3Ha4YeHue rasoB aTMmocdepsbl. 'ngpocdepa:

BoAbl MmMpoBOro okeaHa, NpecHoBOAHbIE BOAOEMbI; porib B brocdepe. Jlutocdepa n 6mokocHoe BelecTBo brocdepsl. KnBbleopraHnambl (KMBOE BELLECTBO),
BMAOBOW COCTaB, pa3Hoobpasuen Bknag B buomaccy.

Tema 5.2

KPYIOBOPOT BELECTB B NMPUPOLE (3 4)

MmaBHas dyHkuns Bruocdepbl — KPYroBOopoT BELLECTB BNPUPOAE: KPYroBOPOT BOAbI, Yriepoaa, a3oTa, cepbl u hocdopa.3HavyeHne KpyroBopoToB B
npeobpasoBaHuy NMaHeTbI.

NabopaTopHasa pabota.CocTaBneHne cxem KpyroBopoTOB yrinepoaa, kucrnopopga, a3oTa.

Pasgen 6

XNU3Hb B COOBLUECTBAX. OCHOBbI 9KOJIOI'MA (11 v)

Tema 6.1

NCTOPUA ®OPMUPOBAHNA COOBLLUECTB »XBbIX OPTAHMU3MOB (2 v)

VcTopusi popMrMpoBaHust COOBLLLECTB XMBbIX OPraHn3MoB. ['eonormyeckas NCTOPUSs MaTEPUKOB; U30NALMSA, KMTMMAaTUYECKNE YCIOBUSI.

Tema 6.2

BUOINEOIrPA®GUA. OCHOBHbLIE BMOMbI CYLUW (2 4)

Buoreorpadusa. Buoreorpadmyeckne obnacTu: HeapkTudeckas, naneapkTuyeckasi, BOCTOYHas, HeoTponuyeckas,aduornckas u asctpanuinckast obnactu. OCHOBHble
6rombl cywin(n MupoBoro okeaHa). CxoncTBo 6UMOMOB pasnUyHbIX 06NacTen;NPONCXOXKAEHME U pa3BMTUE BUOMOB.

Tema 6.3

B3AUMOOTHOLWEHNA OPTAHU3MA N CPE[ObI (2 W)

Y4yeHue o 6uoreoueHosax B. H. CykaueBa. EcTecTBeHHble COOOLLECTBA XMBbIX OpraHM3mMoB. buoreoueHo3s: 6uoLeHo3 1 3koTon. KOMNOHEHTbI GUOreoLeHO30B:
NpoayLEHThl, KOHCYMEHTHI, peayueHTbl. BroueHo3bl: BuOoBoe pasHoobpasne, NNoTHOCTbNonynauun, buomacca.Abuotmndeckue aktopsl cpepl. Ponb
TemnepaTypbl, OCBELLEHHOCTU, BIIAXXHOCTU U OPYrnX (PaKTOPOB B XXMU3HeAEeATENbHOCTN coobLecTB. IHTEHCUBHOCTb AENCTBUSA (hakTopa; orpaHuymnBaoLwmin akrop.
B3avMopencTeume hakTopoB cpeapl, Npeaens! BbiIHOCNMBOCTU.BroTuyeckne daktopbl cpeabl. iHTerpauus Buga B 6uoLeHose; akonormdeckue Hywu. Lienu n cetu
nuTaHnsa. Jkonormdeckas nupammaa ymcen éuomaccsl, sHeprun. CmeHa 6roueHo30B. MNpUYnHBI CMeHbI GUOLIEHO30B; (hOPMMPOBAHNE HOBLIX COODLLECTB.

Tema 6.4



B3AVMMOOTHOLWEHUNA MEXXKOY OPTAHU3MAMMU (54)

®PopmMbl B3aMMOOTHOLLEHUI MeXAy opraHnaMamu. [o3nTBHbIE OTHOLLIEHUST — CUMBKO3: Koonepauus, MyTyannam,koMmmeHcannam. AHTUOMOTNYECKNE OTHOLLEHUS:
XWULHNYECTBO, NapasnTmam, KOHKypeHuust. [poncxoxaeHne n aBonoumsa napasntmama. HemrpanbHble OTHOLEHNS — HENTPanmam.

Paspen 7

BUOCPEPA U YHEJITOBEK. HOOC®EPA (94)

Tema 7.1

BO3JENCTBUWE YENTOBEKA HA NPUPOMY B MPOLIECCE CTAHOBIEHWA OBLLECTBA (2u4)

AHTpoOnoreHHble hakTopbl BO3OEeNCTBUA Ha B1oLLeHO3bI(porb YenoBeka B npupoae). Ponb naneonMtuyeckoro YenoBeka B UCYE3HOBEHUN KPYMHbIX TPABOSAAHbIX U
XULWHMKOB. Hayano anoxm npomnsBoAacTea nuwm B Heonute. lNoacevHoe 3emnenenve un Boinac ckota. YueHune B. V. BepHaackoro o Hoocdepe. AHTPOMNOLEHO3bI.
MpakTnyeckasn pabota.BbiAsBNeHne aHTPONOreHHbIX U3MEHEHU B 3KOCUCTEMaX CBOEN MECTHOCTH.

Tema 7.2

MPNPOOHBLIE PECYPCbI N X UCTOJIb3BOBAHUE (24)

MuvHepanbHble, SHepreTnyeckne u NuLLeBble pecypckl.HencuepnaemMble pecypcbl: KOCMUYECKME, KMMMaTU4eckne nBogHble pecypcbl. OTHOCUTENBHOCTb
HencyepnaemocTn pecypcoB. MicuepnaemMblie pecypcbl: BO306HOBNSEMble (NN0A0OPOANE MOYB, PACTUTENBHBIN U XXMBOTHBIA MUP) U HEBO30OHOBNsiEeMble(HEdTh, ras,
yronb, pyabl) pecypchl.

Na6opaTopHana paboTta:.OnucaHne 3KOCMCTEM CBOEN MECTHOCTH.

OnucaHue arpo3akocucTeM cBoe MECTHOCTHU.

Tema 7.3

MOCNEACTBUA XO3ANCTBEHHOW OEATENBHOCTW YENTOBEKA /1A OKPY>KAIOLLEW CPE[bI (2 4)

3arpsasHeHue Bo3ayxa. [pnynHbl 3arpssHeHns Bo3gyxaun nx nocneacteus (ysenudenne cogepxxanus SO2 n CO2 n BnusHue Ha knumar). 3arpsi3HeHne NpecHbIX
BoA 1 MupoBoro okeaHa. AHTPONOreHHbIE U3MEHEHWSI NOYBbI; 3p03nst, PopMMpPOoBa-

HMe NpoBarnbHO-TEPPUKOHOBOIO TUNa MECTHOCTU. BnnsiHne yenoBeka Ha pacTUTENbHbINA N XMBOTHBIV MUP; COKPaLLEHNEBMOOBOIO pasHOo0Opa3nst XXKMBOTHBIX,
paspyLleHne ceTen nuTaHnst n GrnoLeHo30B. PagnoakTuBHoe 3arpsisHeHue.

Na6opaTopHble paboTbl: UccnegoBaHue n3aMeHeHUN B 3KOCUCTEMAX HAa OMONOrM4eckMx moaensx.

AHanus3 n oueHka rnobanbHbIX aHTPONOreHHbIX U3MeHeHUN B bnoccepe.

Tema 7.4

OXPAHA NMPUPObI N MEPCMNEKTUBbLI PALUNOHAJIBHOI O MNMPUPOOOMNOJIbBOBAHUA (3 4)

Mpobnembl paLMoHanbHOro NPUPOAONONb30BaHNS, OXPaHbl MPUPOAbI: 3alimMTa OT 3arpsa3HEHUI, COXpPaHEHME 3TarloHOB U NaMATHUKOB NpUpoAabl, obecneveHme
npmpoaHbIMu pecypcamm HaceneHnus nnadeTol. MOK. OuucTka BeiBpocoB u cTokos, Guonormndeckue metoasl 60puObI ¢ Bpegutensamu. Mepbl no obpa3oBaHuio
9KOJIOMMYECKMX KOMMIEKCOB, 3Korornyeckoe obpasoBaHue.

MpakTnyeckasa paboTa.pelieHne IKONorM4ecknx 3agau.

Pasgen 8

BUOHUKA (64)

Vcnonb3oBaHue 4YenoBeKOM B XO3SIMCTBEHHOW AeATENbHOCTM NPUHLMINOB OpraH

n3aLunmn pacTeHU 1 XXMBOTHbIX. POPMbI XKMBOTO B NPUPOAE U NX MPOMBbILLIIEHHbIE aHaNorM (CTpouTernbHbIE COOPYKEHUS, MaLUNHbI, MEXaHWU3Mbl, Npubopbl 1 T. 4.).
JlabopamopHsbie pabombi:CocmaessieHue cxeM repeHoca eewjecme U 3Hepauue 3KocucmemaxAHanu3 u oyeHKa amu4yecKux acrnekmos passumusi

HeKomopbIx MccnegoBaHM B 6MOTEXHONOMUN.



TemaTtnyeckoe nnaHnpoBaHue C ykasaHneM KosfimnyectBa 4acoB, OTBOAUMbIX Ha OCBOeHue KaXaoun TeMbl.

10 knacc.
Paspen K-Bo TeMbl K-Bo OcHoBHbIe BUAbI AeATeNIbHOCTU obyyvarowmxcs
YyacoB yacoB
BeeneHuve 1 XapakTtepu3aytoT 06LLy0 BUONoruio Kak y4ebHbIi npeaMeT 06 OCHOBHbIX 3aKOHaX>
BbISIBNSIIOT B M3y4YEHHbIX paHee Bronornyecknx amcumnimnHax obuime 4epTbl opre
B3aMM03aBNCUMOCTb Bcex YacTen brnocdepbl 3emnun.CocTaBnsaioT nnaH naparpa
YacTtb 1
I'Ipomcxow:leHme 1N HaYallbHbl€ 3Talbl Pa3BUTUA XKU3HWN Ha 3eMrie 12 yacos.
Paspen1. 5 Tema 1.1. 2 HemoHcmpayusi. Cxembl, oTpaxatrowme
MHorooo6pasm YPOBHU OpraH13aLmm X1Boii MaTepuu MHOFOYpPOBHEBYIO OpraHuU3aLMio XKUBOro(opraHm3MeHHbIN U 6UoLeHoTUYEC!
XapakTepu13ayloT YpOBHU OpraHu3aumum
€ XXMBOro J1.p.1lMpuezomoseneHue u onucaHue KMBOI MaTepuy, BblJENss CUCTEMHbIE YPOBHY; ONUCHIBAIOT 0COBEHHOCTY NPOLIE
MWpa.OCHOBHbIE MUKporipernapamosg Kiiemok O6cyxpaatoT AgemMoHcTpaumm (paboTta B ManbIx rpynnax). Msyyatot matepu-
CBOWICTBa pacmeHud. arbl 1 BbIMOSHAOT 3aAaHusA B paboyen TeTpagn n Ha mynbTumeaninHom CD-npus
XXUBOW MaTepun
Tema 1.2. 3 EAMHCTBO XMMMYECKOro COCTaBa XWBOW MaTEPUN; OCHOBHbLIE IPYNMbl XUMUYECKI)

KpuTepum xuBbix cuctem

MEHTOB 1 MOJeKys1, obpasytoLume xmBoe BeLlecTBo brocdepsbl. KnetouHoe cTpol
Buonormyecknx cucTtemax; NOHATUE ro- MeocTase Kak yCrioBMM CYLLECTBOBAHMS >
XMBOWN MaTepum, Ux NPOSIBIIEHNS Ha Pa3NNYHbIX YPOBHAX OpraHmn3aLmmn Xusoro. F
OpaxnmocTb; opMbl M3GMpaTeENbHON peakn OpraHM3MOB Ha BHELLHWE BO3OENCT
(6e3ycnoBHble 1 ycnoBHblEe pedneKchl; TaKCUChl, TPOMU3Mbl U HACTUK). PUTMUYHC
YecKne pUTMbI U UX aganTUBHOE 3HAYEHNE.

[NCKPETHOCTb XMBOMO BELLECTBA M B3aMMOOTHOLLEHWE YacTu U Lenoro B buocuc




OHepro3aBMCUMOCTb XUBbIX OPraHn3MoB;opMbl NOTPeONeHNs aHeprun.
HemoHcmpayusi. CxeMbl, OTpaXalLWMECTPYKTYPY LLApCTB XXUBOW NPUPOAbI.
roo6pasue XUBbIX OpraHn3mMoB. CxeMbl U TabnuLbl, XapakTepusyrowme CTp
pacnpocTpaHeHue B 6uoccepe pacTeHUI, XMBOTHbIX, [PUOOB U MUKpoopra
OcHo8HblIe noHsimus. buonorus.

XKnsHb. OCHOBHbIE OTNINYMSA KUBbLIX OPraHN3MOB OT OOHLEKTOB HEXMBOWM NpMpoabl
YPOBHM OpraHn3aLum XMBok MaTeEpPUN.

Paspen 2.
BosHunkHOBEHME
YKM3HU Ha
3emne.

Tema 2.1
WcTopusa npencrasneHnin o
BO3HWUKHOBEHUN XU3HU

Mwndonoruyeckne npeacraenenus. MNpegcraeneHna Apuctotensi, Mneaokna u,
MOMbITKN OOBSACHEHMS CYLLHOCTY M NpoLecca BO3HMKHOBEHNS XM3HWN. OnbiTbl O. F
n gpyrux yyerbixl. Fenbmronbu, . TomcoH, C. AppeHunyc,ll. Jlasapes). MaTepua
CTaBIIEHNS O BO3HUKHOBEHUN XN3HN Ha

3ewmne. MNpegnocbinkm BO3HUKHOBEHUS

XWU3HM Ha 3eMne: KOCMUYECKME 1 NraHeTapHble NPeanocbIfikA; XMMUYECKUe npe;
Kyn: nepBuYHasi atMocdepa u 3BONMIOUUAXMMUYECKUX 3NIEMEHTOB, HEOPraHN4ecK
HOemoHcTpauusa. CxeMbl peakuui sAepHOro CMHTe3a; 3BONOLUA 3NIEMEHTOE
owue atanbl popMMpOBaHUA NNaHeTHbIxcucteM. Cxema aKcnepMmMeHTOB Jl

Tema 2.2.

CoBpeMeHHbIe npeacTaBreHns 0
BO3HMKHOBEHMWM XN3HU
J1.p2.AHanu3 u oyeHka passiudHbiX
2urnome3 803HUKHOBEHUS XU3HU Ha
3ewmrie.

CoBpeMeHHble nNpeacTaBneHns 0 BO3HUKHOBEHWM XWU3HK; B3rnaabl 3. lNantorepa
nnaHeTHbIX cuctem. MNMepeBryas atmocdepa 3emnu n xummyeckue

NpeanochbINky BO3HNUKHOBEHWS XU3HWU.MICTOYHMKN 3HEeprum u Bo3pact 3emnu.
Ycnosus cpenbl Ha gpeBHel 3emne; Teopus A. W. OnapuHa, onbitel C. Munnepa
Muyeckas aBontouuns. Hebuonormyeckunii CUHTE3 opraHNYecKUx CoeauHeHNN.
HemoHncmpayus. Cxembl. KoauepBatbl.Annapat Munnepa.

OcHoeHble noHsmusi. Teopus akagemuka A. V. OnaprHa 0 NPOUCXOXAEHNM XU
BO3HUKHOBEHWE reHeTUYECKOro Koaa.

YmeHus1. OBBACHATL C MaTepUanmncTM4e-CKMx No3mumii NPoLLECC BO3HUKHOBEHMS
XM3HW Ha 3eMre Kak eCTeCTBEHHOe COoBbITME B Lienu 3BOMOLMOHHbBIXNPEeobpasoE
HUN MaTepumn B LENOM.

MexxnpedmemHsie ces3u.

Heopearuyeckas xumus. MNMeprnognyveckasicuctema anementoB [1. 1. MeHgenees:
CeolicTBa pacTBOpoOB. Teopuns anekTponnTUYeCcKon amccounaumm.

Tema 2.3. Tepmuyeckas Teopus. Teopusi agcopbummn. 3HaveHne pabot C. dokca n

Teopvm MPOVUCXOXAEHNS Ix. BepHana. HuskotemnepatypHas teopus K. CumoHecky n @. [eHewa. Koaue
CeolicTBa koaLepBaToB: peakuum obMeHaBeLLeCcTB,caMoOBOCNpon3BedeHme. 1

I'IpOT06V|0nOJ'||/|M6pOB KaTannsaTopoB OpraHNYecKolr NpMpoabl, SBOMOLUS SHEPrEeTUYECKUX CUCTEMU ME
Hemoncmpayusi. Cxembl mvpa PHK, pucyHkoB y4ebHuMKa

Tema 2 4. Bo3HMKHOBEHMWE 3HEPreTMYECKMUX CUCTEM:POSib NnpodocdaTa. ObpasoBaHme NoJ

Ssonoums rlpOTO6I/IOHTOB pOB; 3Ha4YeHne Hecneundnyeckon kaTanuTNYeckom akTMBHOCTU NONMNENTUAOB. (
BO3HWKHOBEHME POTOCMHTE3A

Tema 2.5. HauvanbHble aTanel Guonoruyeckor apontouun. NMpokapuotudeckue knetku. Teop

Ha4vanbHble aTanbl buonornyeckomn

3yKapI/IOTI/I'~IeCKOI7I KNeTKn n ee gokasa-
Te1bCTBa, BO3HNKHOBEHNE (bOTOCMHTeSa,SyKapVIOT, NoJI0BOro npotecca n MHOrol




3BOMOLMK
KoHmposnbHoe mecmuposaHue o
meme «[lpoucxoxoeHue U HayaslbHble
amarnbl pa3eumusi XU3HU Ha 3emrie

VBaHoB).

HemoHcmpayusi. CxeMbl BO3HUKHOBEHUSA OQHOKIETOYHbIX 3YKapuoT, MHOTC
pacTeHUn N XMBOTHbIX, NpeACcTaBIIeHHbIX B y4eOGHuUKe.

OcHoeHble noHssmusi. Teopus akagemuka A. V1. OnapyHa 0 NpoMCXOXaeHnm
XM3HW Ha 3emne. buonornyeckas

YacTb 2.Y4eHue o knetke. 37 4yacos.

Pasnen3. 13 Tema 3.1 OneMeHTHbIM COCTaB XMBOro BeLecTBa
XyMmunueckas HeopraqueCKme BellecTBa brocdepbl. PacnpocTpaHeHHOCTb 3N1EMEHTOB, 1X BKazg B 06pasoBaHme XMBOW N
’ HdemoHcmpayus. Nepunognyeckana cuctema anemeHToB 1. U.MeHpeneeBa. C
opraHusaunA BXOAALLME B COCTAB KITETKU. cBoncTta u bruonornyeckyto ponb.CoctaBnsaoT nnaH naparpada. BeinonHsawoT np
KNeTKN BbINOMHAOT 3afaHns B paboyer TeTpagu 1 Ha MynbTumeguiiHom CD-npunoxeHy
Tema 3.2. XapakTepusyloT opraHMyYeckne Mornekyrbl: Gronormyeckne nonumepbl — Genku;(
OpraHWYeck1e BELLECTBa, BXOASILLME B OCHOBHOW CTPYKTYPHBINKOMMOHEHT KNETOYHbIX MEMOPAaH 1 MCTOYHUK SHEPTUN. Xa
’ 0T 1 3apucosbiBatoT HK kak monekynbl
COCTaB KINeTKn. HacnencTBeHHocTH. 3anomMuHatoT npoueccpeaynnukaunm OHK n ero 3HayeHmne.F
JlabopamopHasi paboma Ne3.ornbimebi spa B LMTONNA3My — TPaHCKPUNLMIO.
o onpedeneHuro kamanumu4yeckol CoctasnstoT nnaH naparpacda. BeinonHsAT npaktuyeckue pabotbl. O6cyxaatoT
TeTpagu v Ha MynbTUMeNiHoM CD-NpuUnoXeHumn K y4ebHuK
aKMUEHOCMU (hePMEHMOE. ,EleMOHcmpauuzv. O6beMHble Mogenu y ¢
(PepmeHTaTMBHOE pacLuenneHme CTPYKTYPHOIA OpraHu3aLmm 6Monormyecknux NoNMMepoB: 6eNnKoB U HYKNeuH
nepokcmnaa sogopoana B TKaHAX v ap.).
opraHuama. OnpeferneHue kpaxmarna B Oe‘?:p°g'"="z 50’2’7'2"2009;6‘22;22”@9 . o JKTyPHLIS KOO v e
HeopraHu4yeckne BeLlecTBa, YIOLLMECTPYKTYPHbIE KOMMOHEHTbI KNneTok. Mex
PacTUTENbHbIX TKaHﬂX) ) HeopeaHuyeckas xumusi. XuMmyeckue
KonmposbHoe mecmupogaHue o cBa3n. CTpoeHve BelecTBa. OKUCMNTENBLHO-BOCCTAHOBUTENBHBIE peakLmn. Opae
meme «Xumu4deckas opeaHu3ayus HYKNEenHOBbIE KUCMOThI
KriemkKu»
Paspen4. 8 Temad 1. OnucbiBalOT CTPYKTYPY reHoMa npokapu-
Peanusauus AHaGOMU3M. OT; XapakTepuaylT paboTy nHaoyumnbens-
HOro 1 penpeccrbensHoro onepoHa. PasdbupatoT cTpoeHne reHoB 3yKkapuoT, Bbif
HacneAcTBeHHO 3yKapuoT. XapaKkTepnayoT NPOLECCUHT U BbIAENSIOT ero 6Uo0rMyeckoe 3HauYeHUe
N nHopmaumn. CocTtaBnstoT nnaH naparpada. BeinonHsawoT npaktudeckme paboTtel. O6cyxaatoT,
MeTabonuam. n3yyatoT MaTepuarsl 1 BbINOMHSIOT 3a4aHus B pabodern TeTpaam U Ha MynbTUME,
Tema 4.2 MpnBOOAT NpUMepbl 3HepreTnyeckoro oomeHa. OnucbIBatoT NPoLEecChl CUHTE3aA

OHepreTuyeckmin obmeH-katabonmam
J1.p4.CpasHeHue npoueccos
6poxxeHuUs u ObIXaHUS..

POAHOrO M a3pOobHOro pacLuensieHns rnoKo3bI.

CoctaBnsitoT nnaH naparpada. BeinonHsawT npaktuieckne pabotel. O6CyxaatoT
M3yyaloT maTepwmarbl 1 BbINOMHAOT 3agaHus B paboyen TeTpagm U Ha MyrnbTUME
OHepreTuyeckut o6meH

Ha NpuMepe pacluensieHus rIKo3bl.

Tema 4.3

XapakTepuayloT 1 OO BSACHSIHOT COObITUSA
doToCKHTE3a: peakLMmM CBETOBOW M TEMHOBOW dhasbl. XapakTepusyroT 1 NPUBOAS




ABTOTPOMHbIN TMN 0OMeHa
J1.p.5cpasHeHue npoueccos
¢omocuHmesa u xemocuHme3a.

nnaH naparpada. BeinonHs-

0T NpakTnyeckne paboTel. O6cyxaatoT gemMoHcTpaumm (paboTta B manbix rpynna;
M3yyaloT maTepwuarnbl 1 BbINOMHAOT 3ag4aHus B paboyen TeTpaam U Ha MyrnbTUME
annHom CD-npunoxeHum K y4ebHuky

Paspen5.
CTpoeHue un

dyHKUMM
KneTok

16

Tema 5.1. NpokapuoTndeckas knetka.

XapakTtepuaytoT hopMy M pasMepbl NPOKapUOTUYECKUX KIETOK; CTPOEHWE LUTOMS
dYyHKUMM reHeTnyeckoro annapata 6aktepuin. OnmcbiBatoT nNpoLecc cnopoobpas:
npokapuoT. OueHMBaOT MECTO U POrib NPOKapMOT B BUoLeHo3ax.

CocTtaBnstoT nnaH naparpada.

Hemoncmpayus. NpuHuMNUanbHble

CXeMbl YCTPOMNCTBa CBETOBOIO U 3IEKTPOHHOIo MUKpockona. Cxembl, Nk
me MeToAbl NpenapaTMBHOM BMOXMMUN MMMMYHORoruu. CTpoeHue KneTok
OcHoe8HblIe noHsimusi. NpokapnoTbl

Temab.2.

QykapmoTnyeckas Knetka.
JlabopamopHasi pabomaNe6
HabnodeHue knemok pacmeHud,
XKUBOMHbIX ,6akmeput nod
MUKPOCKOMOM, UX U3y4YeHue U
ornucaHue.

7U3y4eHUe XpOMOCOM Ha 20mo8bIx
npenapamax.

8.0l lbimbi o u3y4YeHuro rnasmorsnusa u
Oennasmorsiusa 8 pacmumersibHoul
Kremke

HemoHcmpayus. Mogenu kneTkn. Cxembl CTPOEHUSI OPraHoOUAoOB pacTUTe
XUBOTHOWM KNneTku. MukponpenapaTbIKneTok pacTeHUN, XMBOTHbLIX U OOHOKI
TOYHbIX FPUOOB.

Tema 5.3.

YKn3HeHHbIN unkn knetkn. lenexme
KNeTokK

J1.p9.cpasHeHue npoueccos Mumo3sa u
meltiosa.

10/3y4yeHue ¢ha3 Mumosa 8 Kriemkax
Kopeuwka riyka.

KoHmpornbHoe mecmupoegaHue

« Knemka».

OnpenensioT posb KNeTK B MHOFOKEeTOY-HOM OpraHuamMe. Pa3bsCHSIIOT NOHSATUE
anddepeHLMPOBKE KIIETOK MHOMOKINETOYHOrO opraHuama. OnncbiBaloT MUTOTUYE
COM; BMONOrMYecKnin CMbICI 1 3HaYeHne

MuTO3a (6ecnonoe pasmMHOXEHNE, POCT,

BOCTOJTHEHWE KMETOYHbIX NMOTEPb B (PM3NONOrMYECKUX 1 NaTONOINMYECKUX YCIOoBMI
HemoHcmpayusi. Purypbl MUTOTUYECKOrO AieNieHNs KNeTKU B KOpeLUKe JyKa
MIeKonuTakLwux. CxeMbl CTPOEHUA pacTUuTesibHbIX U XKUBOTHbIX KJIeTOK pa
TKaHeW B npouecce AeneHusi. CxeMbl nyTepereHepauum opraHoB U TKaHeM

Tema 5.4.
OcobeHHOCTN CTpOEHNS
pacTUTENbHbIX KNETOK.

OTmevaloT 0COBEHHOCTY CTPOEHUS PACTUTENBHOW KNETKU. XapakTeprayrT 0COb¢
paboTbl. O6cyxaatT AeMoHCTpaumm (paboTa B Marnbix rpynnax).

M3yyaloT matepwmarbl 1 BbINOMHAT 3ag4aHus B paboven TeTpagm u Ha MyrnbTUME
HemoHcmpayus. Cxema CTPOEHNUA pacTUTENbLHON KNeTKU; BUAbl KNeTOK pac




JlabopamopHas pabomaNell
CpasHeHue cmpoeHUsi KIiemok
pacmeHul U XXUeOMmHbIX, TPUBOB U

pacTteHun

GakTepui
Tema 5.5. 1 Kneto4yHas Teopusa cTpoeHus opraHu3moB.
KneTtoyHas TEOpWS CTPOEHNS McTopus pa3entus knetodHon Teopun; pabotsl M.LWUnengeHa, T.lWWeaHHa, P. Bpo
KNeToYHOW TEOPUNCTPOEHMS OPraHU3MOB. 3HaYeHne KneTou-
OpraHM3mMosB. HOWM Teopun ANs passuTusa Guonorum.
HemoHcmpayusi. Buorpacdum y4yeHbIX,BHECLUUX BKNaA B pa3BUTUE KNETOYH
Tema 5.6. 1 HemoHncmpayus. Mogenu pasnuyiHbIx
HekneTouHasi popma naHu. Bupyci. BUPYCHbIX qagruu. Cxel\!lbl B3aMMOAeNCTBUA BUPYCa U KNETKN NpU FOPU3OoH
BUPYCHbIX 3ab6onesaHuni
YacTtb 3. PasaMHOXeHWe 1 pa3BuTne opraHnsmoB. 27 Yacos.
Paspnen6. 7 Tema 6.1 1 XapakTepuaytoT CyLLHOCTb U hopMbl 6eCnonoro pasmMHOXeHUs opraHM3MoB; paasl
Pa3MHOXeHne Becnonoe pasMHOXEHME paCTeHI/I|7| " HdemoHcmpayusi. Cnocobbl BereTaTUBHOro pa3MHOXeHUA NNOAOBbLIX AepPeB
OpraHmnamMoB KUBOTHBIX OBOLHbIX KyNnbTyp. CxeMbl U pUCYHKU, NOa3biBaloLMe NOYKOBaAHUE [PONOKE
: rpuboB M KMLIEYHOMOMOCTHbIX
J1.p.12.u3y4eHue Kriemok Opoxxxel
100 MUKDOCKOIOM.
Tema 6.2 6 XapakTepu3aytloT NofioBoe pa3MHOXEHME pacTeHU N XMBOTHbIX. OnpeaensioT ral
MonoBoe pasMHOXeHWe KOHBIOraumio 1 KpoccuHroeep. OnNncbIBalOT MEXaHU3M, reHeTH-
’ Yyeckue nocneacTeusa n GUONOrMYECKMIN CMbICI KPOCCUHroBepa; bruonornyeckoe
J7.p. 13. CpasHeHue ripoyeccos 3HayeHve 1 BMoNorMYeckuin CMbICI Meno3a. XapaktepuayloT nepmos hopmMmnpos:
pas3eumus riosio8biX KriemokK y OCEMEHEHUe 1 onnofoTBopeHue,napTeHoreHes. OnpeaensitoT 3BOMNOLMOHHOE 3H
pacmeHul U XUBOMHbIX.
14.cpasHeHue npoueccos becrnonozo
U rosioeo2o pa3MHOXXeHUA.
15.cpasHeHue npoyeccos
0rn/1000MeOopPEeHUs Y U8EMKO8bIX
pacmeHuU U rno380HOYHbIX XUBOMHbIX
Paspen?. 20 Tema 7.1 1 [enatoT coobLieHns No UCTopUM U3yyeHus
|/|H/J,I/IBI/I}J,yaJ'Ib KpaTKI/Ie NCTOPWYECKUE CBEAEHUSI. WHAMBWUAYaNbLHOIO pa3BuTHS. COCTaBJ'IFIrOTVI'IJ'IaH naparpaq)aO6cy>K.qar9T [EeMOHC
HOE PasBUTME Tepwuarnbl 1 BbINOMHAT 3a4aHus B paboyeneTpaan u Ha MynbTumeauinHom CD-n
OpraHn3mMoB.
(OHTOreHes).
Tema7.2 10 XapakTepuayloT NocTambproHanbHbInepuoa pa3suTus; opmMbinocTaMOproHanb

OMOpUOHaNbHLIN NEPUOA Pa3BUTUS.

HOro nepuoaa pasBUTUs. XapakTepusylTpsaMoe pa3BuTHe 1 ero nepvodbl (goper




penpoayKTUBHLIN); CTapeHue. PasbACHSIOT CyLLHOCTb HENPSIMOrO Pa3BUTKS; MO
CMbICNa pa3BuTns ¢ MeTamopdo3oM

HemoHncmpayusi. CpaBHUTENbHbIA aHanNu3 3apoAbillei MO3BOHOYHbIX Ha P&
rMx XUBOTHbIX. Tabnuubl,unnOCTpUpyroLme 6ecnonoe U NoNo0Boe pa3MHO;

Tema7.3. HdemoHcmpayus. Tabnuubl, UNNIOCTPUPYOLWME npouecc MmeTamopdo3a y Ul

I_IOCT3M6pVIOHaJ'IbeII7I nepuog TOHOIMX U NO3BOHO4YHbLIX (}KECTKOKPbIIblen YelwyeKpbisibie HACeKOMbIE; aM(
CxeMbl 3TanoB NOCT3MOPMOHANbLHOro pasBUTUA YenoBeka

pasBUTUA.

Tema 7 4. MpnBOAAT hopMynMpOBKM 3aKOHa 3apoabl-LeBoro cxoacTtea K. bapa n 6uoreHet

O6Lwme 3aKOHOMEPHOCTN OHTOreHe3a

ckoro 3akoHa 3. 'ekkensa n ®. Mionnepa,nnniocTpmpys nx npuMmepamm
HemoHcmpayus. Tabnuua, oTpaxatrowas CXOACTBO 3apoAbillei MO3BOHOYH
XUBOTHbIX. CxeMbl Npeobpa3oBaHUA OpPraHoB U TKaHeu B chunoreHese

Tema 7.5

PasBuTtre opraHmama u okpyxaroLias
cpeaa.

lMpakmuyeckasi paboma Ne1
BbisierieHUe ucmo4yHUKO8 Mymaz2eHo8
OKpyXXarowiel cpede U oueHKa
B803MOXXHbIX riocriedcmeutl ux enusisi
HUSI Ha Op2aHU3M.
J1.p16.HabnodeHue u ebisierieHue
npucriocobrieHul y op2aHU3Mo8 K
8/IUSIHUKO Pas/luYHbIX 9KO/102U4YECKUX
akmopos.

17BbisierieHue abuomu4eckux u
buomuyecKux KOMIMOHEHMOo8
aKocucmem.

18CpasHumenbHasi xapakmepucmuka
3KocuCmeM U a2po3KOCUCMEM.

HdemoHcmpayusi. ®otorpachum, oTpaxarwme nocneacTBusa Bo3gencTteum ¢
TOPOB cpeAbl Ha pa3BUMTUE OpraHM3mMoB.CxeMbl M CTaTUCTUYECKMEe TabnuLb
XapakTepu3aytloT posib (hakTOpOB OKpy>KatoLen cpeabl B SMOPUOHanbHOM M NoCT-
3MBpMOHanbHOM pa3BUTMK opraHnamMaOnpenensitoT KpUTMYeckne nepmoanl pas-
BUTUS. XapaKTepusyoT BNUSHWE U3MEHEHMI FOMeOoCTa3a OpraHn3Ma matepu u n
a B pesynbTaTe BO34eNCTBUS TOKCUYECKMX BELLECTB; 0OOCHOBbLIBAIOT BpeaHoe
BO34encTBne TabayHoro AbiMa, ankorons,HapKOTUKOB U T. A. HA XO4 3MOpuoHant
ro 1 NocTambpuoHanbHoro passutus. OnpeaenstoT NPUYNHLI BOSHUKHOBEHUS
BPOXAEHHbIX ypoacTs.CocTaBNAT nnaH naparpada.

Tema 7.6.PereHepauns.
KoHmposnbHoe mecmuposgaHue
«Pa3mHoXeHue u passumue»

XapakTepu3ayloT npoLecc rUanonornyeckoin u penapaTMBHoON pereHepaumu,;

Yactb 4.0OCHOBbI FeHETUKU 1 cenekumn 25 4yacos.

Pasnen8.
OCHOBHbIe
MoHATUA

2

Tema 8..1.
OCHOBHbIE MOHATUSA reHEeTUKN.

HdemoHcmpayusi. Buorpacdmm BugHeMLWNX reHeTUKOB

OnucblBalOT NpeAcTaBneHns ApeBHUX YYeHbIX O POACTBE U XapakTepe nepegayu
3HaKOB W3 MOKOSEHNSI B MOKONEHNE. XapaKTepuayroT B3rnaabl CPegHEBEKOBbIX Y.
3HakoB. [1eMOHCTPUPYIOT 3HAHUSA NCTOPUM Pa3BUTUA reHeTUKK. MprnBogAT OCHOBEH




reHeTUuKN. MOHATUSA FeHETUKN: HAaCNeACTBEHHOCTb W M3MEHUYMBOCTb; NMPU3HAKN U CBONCTBA; |
Hbl, annenbHbIe reHbl; FOMO3UrOTHbIE N reTePO3UrOTHLIE OPraHN3Mbl
Pas,u,eng. 12 Tema9.1. HdemoHcmpayusi. CxeMbl CKpeLMBaHNA XXUBOTHbIX U pacTeHMi. KapTbl xpol
3aKOHOMEPHOCTY FMGPUAONOMMYECKII METOS M3YHEHNS] yenoseka. PogocnosHble BbiaaowWmMxca npeacTaBuTenen KynbTypbl
HacrnegoBaHUA HacnegosaHus npusHakos. Mengens.
NpU3HaKkoB Jl.p19
CocmaeneHue cxem cKkpeuwusaHusl.
.Tema 9.2.3akoHbl .MeHaens.
I'I.p2.PeLueHue 2eHemuyecKux 3aday HdemoHcmpayusi. CxeMbl CKpeLMBaHNUA XXUBOTHbLIX U pacTeHMi. KapTbl xpor
Ha MOHO u OueubpudHoe venoBoka.
CKpeuwusaHue.
3.PeweHue eeHemuy4eckux 3aday Ha
rnpomexxymo4Hoe HacriedogaHue
NMpuU3HaKoes.
Tema 9.3 HemoHcmpayusi. CxeMbl CKpeLLMBaHUSA XXUBOTHLIX M pacTeHUi. KapTbl xpon
.XpOMOCOMHast Teopus Henosexa.
HacneagcrtBeHHOCTU
.CuenneHHoe HacnegoBaHWE reHoB.
1.p. 4PeweHue eeHemu4eckux 3aday
Ha cuernneHHoe HacriedosaHue.
Tema 9.4 HemoHncmpayusi. XpoMOCOMHbIe aHOManuu YyenoBeka U X peHOTUNNYECKU
" eHeTuKa nona.HacnenosaHue ABNEHN.
MeTtanpeameTHble. O6BACHAIT MeXaHW3Mbl XPOMOCOMHOIO onpegeneHus nona.
NPU3HaKOB, CLeMNJIeHHbIX C MOJIOM. CocTaBnsIoT NnaH naparpaca
[p. Ne5.PeweHue eceHemu4yecKkux
3a0ay Ha HacedosaHUe MpuU3HaKos.
CUerifieHHbIX C oJyiIoOM.
Tema 9.5 HemoHcmpayus. CxeMbl B3aMMOAENCT- BUS annenibHbIX U HeannernbHbIX re
FeHeTVKa Kak LlenocTHas OcHogHble noHsimusi. FeH. FeHOTUN Kak cucTeMa B3anMoAeNnCTBYOLMX FreH
CMCTeMa.BSaMMOD,eVICTBMe reHoB.
[1.p.6peweHue ceHemu4yeckux 3aday
Ha e3aumodelicmeue 2eHo8.
Paspen 10. 6 Tema 10.1 HaCJ'Ie,EI,CTBeHHaFI(I'eHOTVI XapakTepusyloT OCHOBHblE (POPMbl N3MEH-YNBOCTU; FTEHOTUNMNYECKYIO U3MEHYMBO
3aKOHOMEPHOCTY nnYeckasi) N3MEHUMBOCT. MyTaLuuy, NX Knaccudmkaumio, 3Ha4eHne MyTauuii AN NpakTUKN CenbCKOro Xo3s




N3MEeHYNBOCTI. cTBa 1 BUOTEXHONOMNU, KOMOMHATUBHYO U3MeHYMBOCTb. OBOCHOBLIBAIOT 3BOSIOL
OHHOE 3HayeHne MyTauUMOHHON N KOMOUHATUBHOW U3MEHUYNBOCTU.
CocTaBnstoT nnaH naparpadga
Tema 10.2. CKOrO NPOSIBIEHNS FEHHbIX, XPOMOCOMHbIX 1 FEHOMHbIX MyTaLuUi.
33BNCUMOCTb NPOSIBIIEHWSI FEHOB OT OcHoeHble noHssmus. ['eH. MyTaunoHHasi U3aMeH4YMBOCTb. MyTaumm reHHble,
N . XPOMOCOMHbIE 1 FeHOMHble. ComaTuyeckne 1 reHepaTtuBHble MyTaLmu.
ycnoeun BHELWHEN Cpeabl. MexnpedmemHbie cessu.
(CbeHOTVII'IVILIeCKaﬂ VI3MeHHl/IBOCTb). Heopearuyveckas xumusi. OxpaHa Npupoabl OT BO3AENCTBUSA OTXOA0B XMMNYECKN
J1.P.Ne20U3yueHue npoussoAcTB. OpzaHuyeckas xumus. CTpoeHne N MyHKLMN OpraHUYecknx Morsek
U3MEHYUBOCMU.TOCMPOEHUE HykneuHoBble kucnoTol (OHK, PHK).
@u3suka. PeHTreHoBckoe nany4veHue. lNMoHATMe 0 fo3e n3nydeHns u bruonornyeck
eapualuUuoHHbIX KpushblX. (pa3mepb/ sawuTe
Jaucmbees.aHmporioMmempu4eckue
OaHHbIe)
Paspen 11. Tema 11 .1 HemoHcmpayus. CpaBHUTENbHbIN aHanu3 Nopo, AOMAaLLHNUX XUBOTHbIX, CO
OCHOBBI Co3aaHu1e Nopog, XMBOTHBIX U COPTOB KYNbTYPHbIX paC'reHm? M UX ANKUX NPeaKoB. Konnexl:mw M npenapartbl COPT
< KYNbTYPHbIX pacTeHMN, OTNNYAIOLMUXCA HanbonbLUen NNoAOBUTOCTLIO
cenekuunn. pacTteHun.

J1.p.21 CpasHumernbHas
xapakmepucmuka rnopod (copmos)

Tema 11.2
MeToabl CENEKLMN KUBOTHbBIX U
pacTeHuN.

,[IeMOHcmpauun. CpaBHMTe.ﬂbeIVI aHann3 nopoa AOMalWHUX XXKUBOTHbIX, CO
KYynbTYPHbIX paCTeHVIFI n X AUKNX npeakosB. Konnekuun n npenapaTtbl COPT
KYNbTYPHbIX paCTeva, oTnuyarwmxcs HambonbLwen NNOAOBUTOCTLIO

Tema 11.3.
Cenekumsi MUKpOOPraHM3moB.

HdemoHcmpayus. CpaBHUTENbHbIN aHaNM3 NOPO AOMAaLUHUX XXUBOTHbIX, CO
KYNbTYPHbIX pacTeHuMn

Tema 11.4.

[OCTMXKEHNSI 1 OCHOBHbIE
HanpaBfieHUs COBPEMEHHOW Cenekumnm
KoHmpornbHoe mecmupogaHue o
meme «3aKkoHomepHocmu

HacredcmeeHHOCMU UU3MEH4YU80CMU.

Cenekyusi»

HdemoHcmpayus. CpaBHUTENbHbIN aHaNM3 NOPO AOMAaLUHUX XXUBOTHbIX, CO
KYNbTYPHbIX pacTeHUMn

XapakTepuayoT JOCTUXEHMWS M OCHOBHbIE HanpaBieHUsi COBPEMEHHOM CeneKLmy
OnucbiBalOT METOAbI PENPOAYKTUBHOIO UTEPaANEBTUYECKOrO KITOHUPOBAHWS; Kne-
TOYHbIE TEXHOMNOMMK U CNOCOObI FTEHETUYECKOWN UHXEHEPUN.

Utoro 102 yaca. J1.p.21.M.p. 6



11 knacec.

Pa3pen

K-Bo ua
coB

TeMbl

K-Bo
yacoB

OcHoB

Hble BUAbI AeATenb
HOCTK OGy4aroLmx
cs

YacTtb 1.YyeHne 06 aBonouum opraHmyeckoro mmpa 49 yacos.

Paspnen 1 26 Tema 1.1. 3 XapakTepuayloT NpeacTaBNeHns APEBHUX N CPeQHEBEKOBLIX ECTECTBOMCTLITATE]
3aKOHOMepHOCTI/I MCTOpVIFl I'Ipe,D,CTaBJ'IeHI/II7I 0 pasBUTUM XunBon npupoge. OueHNBaOT NPeacTaBreHns 00 «M3HavanbHOM LenecoobpasHe
N N HEM3MEHHOCTU XNBOW NPUPOAbI. 3anoMUHAIOT NPUHLMNLI BHapHOW Knaccudm:
pas3BnUTUA Xneou XWU3HU Ha 3emne. kaumm K. JTuHHes. 3HaKOMSITCS C OCHOBHbIMY MOSIOXEHUSMMW SBOMIOLMOHHOA
I'IpMpO,EI,bI.SBOJ‘IPO Teopun XK.-B. JTamapka. XapaktepusytonporpeccusHble 1 oLIMBOYHbIE NOSoXe-
LIMOHHOE YYeHMe. HMSA 3BOMOLIMOHHON Teopum XK.-b. Jlamapka.
HdemoHcmpayusi. Buorpacdum yuyeHbix,BHECLUMX BKNa4 B pa3BMTUE 3BOSIOL
HbIX ngen. XXusHo n gearenbHoctbX.-b. Jlamapka
Temal.2. 2 Hemoncmpauyus. bBuorpacduay. [lapsnHa. MaplwpyT 1 KOHKpeTHble Ha-
MpeanochiNkv BO3HUKHOBEHMS! xoAaku Y. apBrMHa BO BpeMsA nNyTellecTBUSA Ha Kopabne «burnb».
OnpegensitoT JOCTUXKEHUSI HAYKXU U TEXHOSOMIA B Ka4ecTBe NPEeANOChINOK CMEHb!
Teopumn Y.[lapBuHa KpeaLMOHNCTCKIX B3rMSI0B Ha XVBYIO UHEXMBYIO NPUPOAY, Ha 3BOMIOLIMOHHBIE
J1.P1.BbiseneHue usmeH4yusocmu y npeacTasneHus. XapakTepuayoT Hay4yHble Npeanockink1, nobyameiuve Y. [apsy
ocobell 00Ho20 8uda. MOMCKY MEXaHM3MOB N3MEHEHMS B XKMBOW Npupoae. AHanNM3npytoT 3KCneauLmoH-
HbI maTepuan Y. [lapBunHa B kKayecTBe Npeanocbinikv pa3paboTky 3BOMIOLMOHHO
Teopuu
Temal.3. 8 HemoHcmpauyusi. Mopoabl AOMALIHUX XXUBOTHbIX U COPTa KyNbTYPHbIX pacT
OBonoumoHHas Teopust Y.JapsuHa. ;'("'" W X AnKne npeaku
apakTepu3aytoT yyeHue Y. [lapBuHa 06 MCKyCCTBEHHOM O0TOOpE, hOPMbI UCKYCCT
J1.p2. cpasHUmMensbHas BEHHOro 0TGOPa 1 0BBSICHSIOT METO/bI CO3AaHNS HOBBIX MOPOZ, AOMALLHUX XUBO
Xxapakmepucmuka ecmecmeeHHoes0 U HbIX U COPTOB KyJbTYPHbLIX PACTEHWUA. 3anOMMHAOT OCHOBHbIE MOJIOXEHUSA TEOPU
UCKYCCmeeHH020 ombopa. Y. apsuHa o ectecTBEHHOM OTBOpE. XapakTepunsytoT hopmbl 60pb6bl 3a cyLlec
BOBaHWE 1 MEXaHWU3M eCTECTBEHHOro 0Tbopa; AatoT onpeaeneHne eCTeCTBEHHOr
bopa.
Tema 1.4. CoBpeMeHHble 13. HemoHcmpauyusi. Cxembl, UNAOCTPUpPYIOLLME NpoLlecc reorpadmyeckoro By

npeacTaBneHns 0 MexaHu3amax u
3aKOHOMEPHOCTSIX 3BOSHOLINN.
Mukpoasontoums.

J1.P3.HanodeHue u onucaHue ocobel
guda o Mopghosio2u4ecKoMy
Kpumepuro.

obpasoBaHus. [okas KUBbIX paCTEHUN XKUBOTHbIX; rep6apueB 1 KOMNneKLuuy
Ka3bIBaloLWMX UHAUBUAYANbHYI U3MEHYMBOCTL U pa3HooGpa3ne COPTOB K)
pacTeHui 1 NopoA AOMAaLLHUX XUMBOTHbIX,a TakXke pe3ynbTaTbl MPUCMNOCO6T
OpraHuM3MoB K cpefie o6uTaHus 1 pe3ynbTaTbl BUA00OpasoBaHUsS.




4CpasHUMernbHas xapakmepucmuka
ocobel pasHbix 8u008 00HO20 poda
10 MOpP@h0O1I02U4ECKOMY KPUMEPUIO.
1.p. 1ebiserneHue
rpucrnocobrieHHoCM Uop2aHU3Mo8 K
cpede obumaHus.

KoHTponbHOe TeCTupoBaHue nNo Teme
«3aKOHOMEPHOCTU Pa3BUTUS XKUBOM
NPUPOAbI3ABOMIOLNOHHOE YYEHME. . »

Paspen2 23 Tema 2.1. [naBHble HanpaBneHus 11 XapakTtepu3aytoT rnaBHble HanpasneHus 6uonornyeckon aBoroLny. OTE)a)Ka}OT
MakpoasonioLmsi. BU1ONOrMYEeCcKON 3BOMOLMM NoHNMaHe 6mon9rmqecxoro nporpecca kak NpoLBeTaHNs TON UM MHON CUCTEME
TUYeCKoW rpynnbl; GUONOrMYECcKoro perpecca — Kak yrHeTEHHOro COCTOSIHWS Tak-

Buonoruyeckue KoHTpornbHoe TecTuposaHve COHa, MPUBOASILEE Er0 K BLIMUPAHIO.
nocneancTtensa «COBpeMeEHHbIe npeacrtaBneHnd CocTtaBnstoT nnaH JemoHcmpayusi. NMpuMmepbl rOMONMOrMYHbLIX U @aHANOMNYHL
npnoGpeTenus seasowm o Swameraes oo XopoeTommerns e eReR o

J1.p.5cpasHeHue npouyeccos

osuxyuweao u cmabunusupyruweao

ombopa.

6CpasHeHue npoueccos

3K0J102U4eCKO20 U 2eoepahuyecko20

sudoobpaszoeaHus.

7CpasHumernbHas xapakmepucmuka

rnymeussosioyuu u HaripasneHuu

aeosiroyuu

Tema 2.2. nyTVI JOCTUXKeHnsa 12 HdemoHcmpayusi. Mpyumepbl FOMONOrMYHbIX U @aHANOFNYHbIX OPraHOB, UX CT]

Buonornyeckoro nporpecca.
KoHTpOnbHOE TECTUPOBaAHME MO TEME
«Makpoasontoums».

Jl.p. 8CpasHumersnbHas
Xxapakmepucmuka MUKpO U
MaKkpOo380/TOUUU.

9BbisisrieHUe apoMopgo308 y

eHue U NpoucxoxaeHue B npouecce oHToreHe3a. CooTHOLWEHUE NyTen Npor
HOM Guonornyeckon aponuun.XapakrepucTmka npegcraBuTenem XuBoT-
HbIX U pacTeHui, BHeCeHHbIX B KpacHyr KHUry u HaxogsiLMXcsi No4 OXpaH(




pacmeHud.

10

BbisienieHue uduoadanmauudl y
pacmeHud.

11

BbisisnnieHue apomopgho308 y
JKUBOMHbIX

12

BbisienieHue uduoadanmauudl y
JKUBOMHbIX

YacTb 2.Passutue

opraHuyeckoro mmpa.21 Jyac.

PasnenNe3. 11 Tema 3.1. HemoHncmpayus. Penpoaykuum kaptuH3. BypuaHa, oTpaxarowmx gayHy m ¢
Pa3BuTre X13HM Pa3zsuTre XKn3Hu B apxemnckon u Pa3NM4HBIX 3p M NEPUOAOE. CxeMbl pa3BUTUA
Ha 3emne. NpPOTEPO30NCKON 3pax
Tema 3.2Pa3Butue XXnsHu B Hemoncmpayusi. Penpoaykuum kaptmH3. BypuaHa, otpaxarowmx dayHy m
Naneo3oickoi ape pa3nuyHbIX 3p U nepuoaoB. CxeMbl pa3BU-TUA LLAPCTB XXUBOMW NpupoAbl. Ok
’ TWU, OTNeYaTKN PAaCTEHUM U XKXUBOTHbIX XapaKkTepuayoT pa3BuUTUE XU3HM Ha 3el
ne B naneo3sowickon ape. OTMeYatoT NosABNEHNE CyXOMYTHBIX PACTEHUI; BO3HUKHC
HVe MO3BOHOYHbIX: Pblbbl, 3eMHOBOAHbIE,MPECMbIKAOLLMECH
Tema 3.3. HemoHncmpayus. Penpoaykuum kaptuH3. BypuaHa, oTpaxarowmx gayHy m ¢
PasBUTUE XM3HU B ME3030MCKON 3pe. Pa3nU4HbIX 3p U Nep1oAos. CxeMbl pa3BUTHA LLAapCTB XXUBoM npupoabl. Ok
TW, OTNeYaTKn pacTeHUM.
XapakTepuayloT pasBuThe Xn3HM Ha 3emrne B Me30301ckon ape. OTMeYatoT NosE
HME 1 pacnpoCTPaHEHUE NOKPbITOCEMEHHbIX PACTEHMWIN; BO3HUKHOBEHWNE NTUL, U
MJ1IEKONUTAOLLKX.
Tema 3 4. HemoHcmpayus. Penpoaykuum kapTuH3. BypuaHa, oTpaxarwmx dayHy M ¢
Pa3BUTME XN3HU B KaIHO30MCKOM Pa3nuyHbIX 3p U Nep1oAos. CxeMbl pa3BUTUA LLApPCTB XUBoM npupoabl. Ok
TW, OTNeYaTKn pacTeHUM.
ape.
Paspen 4. 10 Tema 4.1 HemoHcmpayusi. Cuctematmyeckoe ApeBO XXUBOTHOrO MUpa U NOMNOXEHMUE |
MpoucxoxaeHve MonoxeHue Yenoseka B cucTeme anonere N \
YerToBeKA. JKVBOTO MUPA. apakTepum3yloT MeCTO YeroBeKa B XMBOW NMPUpoae, ero CUcTemMaTnyeckoe nosno:;

Hue. OTmeyvarT NPU3HaKN n CBOWCTBA YEII0BEKA,

emoHcmpayusi. Penpoaykuum kapTuH. BypuaHa, oTpaxarowwmx 3BonoLmio
emMa 4.2.

Ssonoums NpUMaToB npumaToB. OkameHenocTn, oTnevyaTkMupacTeHM B APEeBHUX Nopoaax
Tema 4.3. HdemoHcmpayus. Mogenu ckeneToB Yye-

Cragum aBonounmn Yenoeeka.

fioBeKa 1 NO3BOHO4YHbIX XXNBOTHbIX. CxemaaBontouun poga Homo. Cxema «
ckue pacbly. Penpoaykuum kaptuH3. BypuaHa,




J1.p13.AHanu3 u oueHka pasnu4HbIxX

curiomes I'I,OOUCXO)KOGHUFI yesioeeKa.

14AHarnu3 u ouyeHka pa3suyHbIx
aurnomes chopmuposaHusi

yesiogeyecKux pac.
Tema 4 4. XapakTepuayloT COBPEMEHHbIV 3Tan 3BOSIOLMM YenoBeka; B3aMMOOTHOLLEHME CO
COBpeMeHHbIVI aTan sBonoLMH LumanbHOro u 6ruonoruyeckoro B ero aposntounn. O60CHOBLIBAOT €4UHCTBO YETOB
YenoBeKa Ckmx pac. [laloT apryMeHTMPOBaHHYOPUTUKY pacnama 1 «CoLmMarnbHOro 4apBrum3n

HOB OOLLECTBEHHOW XN3HU B counanbHOMMporpecce 4yenoepe4yecrtsa.

YacTb 3. B3anmMooTHoLEeHns o

( yac n3 pesepsa)

praHnama v cpefbl. 32 yaca

Paspnen 5. 5 Tema 5.1. PopMynupyoT OCHOBHbIE NonoxeHus ydeHns B. U. BepHapackoro o 6uocdepe. C
Buocdepa, ee CTpykTypa 6rocdepbi SICHSIIOT HEBO3MOXHOCTb CYLLLECTBOBAHMS XXN3HU 3a rpaHuLamu buocdepbl. Xapa
’ ) TEPU3YIOT KOMMOHEHTbI BMocdepbl: KOCHOE U BUOreHHOE BELLECTBO, XXMBOE BELLIE
CTPYKTypa un B1oKOCHOE BelLlecTBO Brocdepsl. JemoHcmpayus. Cxembl, oTpaxalowwme CTp!
dYHKUMM WMe ee oTAeNbHble cocTaBHble YacTu. Tabnuubl BUAOBOro coctaBa U pasH
XUBbIX OpraHu3moB 6uocdepsbl.
Tema 5.2. HemoHcmpayus. CxeMbl KpyroBopoTa BellecTB B npupoae
KpyroBopoT BeLlecTB B Npupoae.
Jl.p.15cocmasneHue cxem
Kpyaoeopomos yariepooa.
Kucrnopoda. Azoma.
Pa3p|ej'| 0. 11 Tema 6.1. HdemoHcmpayusi. KapTbl, oTpaxaloLwime reonorM4eckyto UICTOPMIO MaTepUKo
YU3Hb B WNcTopurst hopMUMpOBaHms NpPOCTPaHEHHOCTb OCHOBHbLIX GMOMOB cylun
Onu1cbIBaoT reonormyeckyo UCTOPUID MaTePUKOB, CMEHY Kumara.
coobLecTBax. COOBLLECTB XNBbIX OPraHN3MOB.
OcHosBbl
QKOoInormn
Tema 6.2. HemoHncmpayus. KapTbl, pacnpocTpaHeHHOCTb OCHOBHbLIX GMOMOB CyLLN
Buoreorpadwus.
OcHOBHblE BUOMbI CYLLIW.
Tem6.3. HemoHcmpayus n o6ecyxaeHne anacdpunbmoB u kuHodunoma «buocdepa
B3anmooTHoLeHus OopraHm3mMma u
cpenbl
Tema 6.4. HemoHcmpayus. Mpumepbl cumbrnosanpeacTaBuTenemn pasfiMyHbIX LapcTB

B3anmooTHoLweHNs mexay

BOM npupoAasbl. napasmbl paCTeHVIVI, XUBOTHbIX, B TOM 4YUcre n 4YenoBeka.
3anomuHaT (bOprI BSaVIMOOTHOLLIeHVIﬁMe)K,D,y OopraHn3mMamMu: NO3NTUBHbIE OTHC




opraHuamamu.
KoHTpornbHOe TecTupoBaHue no
TeMaMm: «B3avMOOTHOLLEHUSA
opraHusma u cpefbi» 1
«B3anmooTHoLwWweHna mexay

LIEHNA — cMMBKMO3: aHTUOMOTMYECKMNE OTHOLLEHNSI U HEUTPArbHbIE OTHOLUEHMWS —
HelTpanmam. OueHuBalOT ponb hakToOpoB cpenbl 0OUTaHUS B XKU3HEAEATENbHOC
XMBOTHbIX U pacTEeHWUN.

CocTaBnstoT nnaH naparpada.

opraHu13Mamny.
Paspen 7. Tema 7.1. JemoHcmpauyusi. U306paxeHuns, UNOCTPUPYIOLME aHTPONOreHHbIe N3MEH
Brocdepa un BosaeiicTare Yenoseka Ha Npupoay naHawacgTos.

yenosek.Hoocde
pa.

B Npouecce cTaHOBMNeHus obuecrtea
[.p.28bisi8rIEHUE @HMPOMNO2EHHbIX
U3MeHeHUU 8 3Kocucmemax ceoel

MecmHocmu..
Tema 7.2. Hemoncmpayusi. Cxembl U KapTbl pacNonoXeHU MeCTOPOXAEeHNN NOMNe3HE
MpVpoAHbIE PECYPChI 1 1X XapakTepuayloT MYHeparbHble, 3HepreTuyeckne n nuiesble pecypcbl. OnNncbiBa
Heuc4yepnaemsle 1 ucHepnaemble pecypcbl, NogYepKkMBas OTHOCUTENBHOCTb HEWU(
ncnornb3oBaHne. 5 4epNaeMOCTU PECYPCOB. XapaKTepn3yoT NPOLIECCh UX BO3HUKHOBEHHS 11 YCIOBY
J1.pl6.onucaHue skocucmem ceoel cpenbl,
mMecmHocmu.
170nucaHue agpoakocucmem ceoeli
MecmHocmu.
Tema 7.3. XapakTepuaytoT NocneacTBUs XO3ANCTBEHHOW AeATENbHOCTU YenoBeka.

NocnencTBuns X03aMCTBEHHOMN
AeaTenbHOCTM YenoBeka ans
OKpy>KatoLLlen cpeabl.
J1.p.18UccrnedosaHue usmeHeHul 8
aKocucmemax Ha buornoaudeckux
Moderssx
19AHarnu3 u oueHka arnobasibHbIX
aHmMpPOro2eHHbIX U3MeHeHUU 8
buocgepe.

HdemoHcmpayus. PoTtorpacdumn M3aMeHeHU oKpyXKatrollen cpeabl, BO3HUKaK
pe3synbTaTe AeATeNbLHOCTU YerloBeka

Tema 7.4.
OxpaHa npupoapbl 1 NepcrnekTmBbI
pauMoHanbHOro NPMpPoaoNoSib30Ba
HU4.

HemoHcmpayusi. BnusiHme xo3saMcTBEHHOM AeATENbHOCTU YenoBeKa Ha npy
KapTbl 3anoBeAHbIX TEPPUTOPUI HaLLEN CTPaHbI.

PackpbiBatoT Npobnemsl pauroHansHOronpupoAononb30BaHMs, OXpaHbl MPUPOAL
3alumTa OT 3arpa3HeHuUn, CoxpaHeHne 3TanoHOB N NaMATHUKOB NpUpoabl, obecre
HWe NpUPOAHLIMY pecypcammn HaceneHus nnaHeThbl.




['.p3.peweHue aKorioau4eckKux
3adau.
Paspen 6 BuoHunka 6 HdemoHcmpauyusi. Mpumepbl CTPYKTYPHOM OpraHM3aLm XXuBbIiX OpraHM3mMoB
8.B1OHVKa J1.p20.CocmaeneHue cxem repeHoca 30aHHbIX Ha 3TON OCHOBE 06HLEKTOB (MPOCMOTP U 06CYXAEHME UNNCTPaL
’ ) ’ HUKa).
geuwjecms U 3Hepauus akocucmemax. )
J1.p.21.aHanu3 u oueHKa amu4ecKux
acriekmos pa3sumusi HEKomophbiX
ncenegoBaHuU B GMOTEXHOMNOTMUN.
Ntorosoe 1
TecTnpoBaHune
Wtoro 102 yaca.Jl.p.21.11.p.3
«CoraacoBano» «CoracoBaHo»
IIporokoa Nel 3acenanne MO 3aM.QupeKkTopa no YBP
Yuureeii 0011eCTBEHHO U €CTECTBEHHO-HAYYHbIX NIPeIMeTOB MOBY COII Ne14
MOBY COII Ne14 KopenoBckuii paiion ot 30.08.2019 rona
Ot 30.08. 2019 roxaa. /A.B. Tumenko/

PykoBoaurear MO /bapanoBckas E.A./



TEMbI AN MPOEKTHOMN 5
U UCCIIEOOBATENIbCKOU OEATENNIBHOCTHU

1. MHbopmaumnoHHo-ncecnegoBaTenbCckum NnpoekT «Ponb
KpyrocBeTHoro nyTewectsus Y. [lapBuHa Ha kopabne «burnb»

B CTaHOBMNEHMM 3BOSIOLMOHHON TEOPUN» (HA OCHOBE aHanm3a oc-
HOBHOW M AOMONHUTENBHON NUTEepaTyphbl).

2. NccnepoBaHue HacneacTBEHHOM M3MEHUYMBOCTU cpeam yya-
LUMXcsA WKonkl (pocT, Macca Tena). [NocTpoeHne BapuaumoHHon
KpvBOW C nocrneayoLwmmMm opMynmpoBaHMem BbIBOAOB U COCTaB-
NieHneM OT4ETOB.

3. UccnepoBaHme npmucnocobreHHOCTM OpraHM3mMoB K cpefe
obuTaHns (Ha npumepe CBETOMNOMBLIX Y TEHEBLIHOCMNMBLIX pac-
TEHWI; AOMALLHMX XNBOTHbIX).

4. HabntogeHve B OKpy>KatoLLen Npupoae NpuMepoB BHYTPU-
BUOOBOW 1 MeXBNO0BOM 60pb0bI 3a cyuiecTBoBaHne. Cocrasne-
HMe oTyeTa.

5. NccnepoBaHne NNOTHOCTM NONYNSAUMIA 1 BUOOBOIO cocTaBa
COO0OLLECTB XMBbIX OPraHNM3MOB Ha LUKOMbHOM ABOPE, OKOS0 A0-
Ma, B Onvkariem napke.

6. M3y4yeHne bopmM B3aMMOOTHOLLEHNA OPraHN3MoB pacTte-

HWUI, rPUBOB 1 XXUBOTHBLIX B OKpYXatoLlen npupoae (Ha npu-
LLUKONBHOM YYacTKe, Ha Aade, B narepe otabixa u 1. 4.). Coctas-
TNeHne Luenen u cetemn NUTaHus.

7. OnpeaeneHne NCTOYHUKOB 3arpsA3HEHNsI Cpefbl B LLKOME U
obcyxaeHne Mep CHKEHUST X BO3AENCTBUS Ha YErOBEKa.

8. CocTaBneHue nrnaHa MeponpusiTuii No oxpaHe Npupoabl
Hay4YHO 06OCHOBaHHOIO U cbanaHCMpPOBAHHOIO yBEMNUYEHUS pas-
HOOOpa3unsa pacTeHUn Ha NPULLKONbLHOM y4acTke (gade).

9. MexxnpegMeTHbIN NPOeKT (buonorus, xumus, reorpacpms)
«YcnoBusa cpefbl Kak onpegenstiowmnn gakrtop Bngoobpasosa-



HUNA».

10. XapakTepu1cTuKa LLUKOSbl Kak 3KOCUCTEMbI. JKoornye-
CKMUIN NacnopT LUKOSIbI.

11. AHanuTnyeckui npoekT «Kak cooTHocuTcst Teopus Buo-
NOrn4YecKom 3BOMNIOLUKN CO B3rNsaaMu KpeaLMoOHUCTOB? .



