Pabouasa nporpamma paspabortaHa Ha ocHOBe Tpe6oBaHWUI K pe3ysibTaTaM OCBOEHUA OCHOBHOM
o6pasoBaTesibHOM NPOrpaMmbl C YYETOM NPOrpamm, BKAIOUEHHbBIX B €€ CTPYKTypYy.

MnaHupyemble pe3ynbTaTbl 0CBOEHUA yueb6HOro npeamerta
JINYHOCTHbIE pe3ynbTaThl:

1) BOCNWTaHWE POCCUIMCKOM FPaXKAaHCKON MAEHTUYHOCTU: NAaTPUOTU3M, 3HAHWNE Ky/bTypbl CBOEro
HapoZa, BOCMMTaHWe YyBCTBA OTBETCTBEHHOCTM U A0Ara.

2) popmupoBaHMe OTBETCTBEHHOIO OTHOLIEHWS K YYEHUIO, TOTOBHOCTU M CNOCOBHOCTYU LIKOJIbHUKOB K
CaMOpa3BUTUIO U camoobpa3oBaHMIO Ha OCHOBE MOTMBALMM K MO3HAHMIO.

3) dopmmrpoBaHUE LENOCTHOrO MUPOBO33PEHUS, COOTBETCTBYIOLLETO YPOBHIO PAa3BUTUA HAYKK U
0bLw,ecTBEHHOM NPAKTUKMU.

4) d)OpMMpOBaHVIe OCO3HAHHOTIO, YBAaXUTE/IbHOIO U ,a,o6po>+<enaTeanoro OTHOLWEHNA K 1togAam, nUx
MHEHWIKD, MNPOBO33PEHULO, I'pa)'KAaHCKOﬁ nosnunn n Tpagnumam.

5) bopmmMpoBaHME KOMMYHUKATUBHON KOMMETEHTHOCTM B OBLLEHUMN CO CBEPCTHMKAMM, CTapLUMMK U
MAaAWMMK B Npouecce 06pasoBaTenbHOM, 06LECTBEHHO NOE3HOM, y4ebHO-UCCNea0BaTeIbCKOM,
TBOPYECKOW M APYrMX BUAAX AEeATeNIbHOCTH.

6) bopmMpoBaHME NOHMMAHNA LLEHHOCTM 340p0BOro M 6esonacHoro o6pasa *KM3HKU; yCBOEHME NPaBu
MHANBUAYANBHOTO U KONNEKTUBHOIO 6€30MacHOro NoBeAeHnn B Ype3BblYaliHbIX CUTYauUmaAXx,
YIPOXKAIOLWMX M KU3HU U 340POBbIO H0AEN.

7) dopmMpOBaHME IKONOTMUYECKOM KY/IbTYPbl HA OCHOBE MPU3HAHWUA LLEHHOCTU XKU3HU BO BCEX €€
NpPosABJAEHUAX U HEOBXO4MMOCTN OTBETCTBEHHOTO, BepeXXHOro OTHOLWEHMA K OKpYXKatoLwel cpee.

MeTanpeameTHble pesynbTaThbl

1) ymeHune camocToATeIbHO ONpeaeNATh LLen CBOero obyyeHus, CTaBuTb U GopmyanpoBaThb gana cebs
HOBble 334a4u B y4ébe, pa3BnBaTb MOTMBbI M MHTEPECHI CBOENM NO3HABATE/IbHOM AEATENbHOCTY.

2) YMeHUNEe CaMOCTOATE/IbHO N1AaHUPOBATL NYTU AO0CTUXKEHNUA u,eneﬁ, B TOM 4YncCne, aibTeEpHATUBHbLIE,
OCO3HaHHO BbI6MpaTb Hanbonee 3¢¢EKTMBHbIe cnocobbl peweHnAa yLIe6HbIX M NO3HaBaTeE/IbHbIX 3a4a4.

3) ymeHMe COOTHOCUTbL CBOMU ZIEACTBUA C NaHUPYEMbIMU Pe3yabTaTaMU, OCYLLECTBIATb KOHTPO/1b CBOEN
0eATeNIbHOCTU B NpoLecce AOCTUKEHUA pe3y/ibTaTa, onpeaensatb cnocobbl AeNCTBMIA B pamMKax
NpeanoXKeHHbIX YC/I0BUI U TpeboBaHUIA, KOPPEKTUPOBATb CBOW AEUCTBUA B COOTBETCTBUM C
N3MEHSsIoLLLENCA CUTyaLmnen.

4) bopmMmmpoBaHNE HaBbIKa CMbIC/I0OBOMO YTEHUA.

5) ymeHue opraHu3oBaTh y4ebHoe cCoTpyAHNYECTBO M COBMECTHYIO AeATeNbHOCTb C yYNTENEeM U
CBEPCTHUKaMK, paboTaTb MHAMBMAYANbHO U B rpynne: HaxoauTb obliee peleHme u paspeLatb
KOHMNMKTbI Ha OCHOBE coraacua No3numMii n yuéta nHtepecos, GoOpMyINPOBaTb, apryMeHTUPOBAaTb U
OTCTamBaTb CBOE MHeHMe.

6) yMmeHune 0CoO3HaHHO NCNoJs1b30BaTb peyeBble CPEACTBA B COOTBETCTBUN C 3ap,aqei/'1 KOMMYHUKaUnn ona
Bblpa*XeHnA CBOUX 4YBCTB, MblIcC/ien n HOTpe6HOCTEﬁ, nAaHNpPOBaHUA U perynaunmn cBO€eM AeATENDbHOCTU;

MpeameTHble pe3yabTaTbl

BbINYCKHUK HayuuTCA:



. BbIAENATb CYLLLEeCTBEHHbIE MPU3HAKN BMONOTMYECKNX 0O6BEKTOB (KIETOK U OPraHN3MOB PACTEHUH,
KUBOTHbIX, rpMb0B, 6aKTEPUIi) M NPOLLECCOB, XapaKTePHbIX A/18 XUBbIX OPraHN3MOB;

. apryMeHTMpoBaTb, NPMBOAMUTL 40Ka3aTeIbCTBa POACTBA PA3/IMYHbIX TAKCOHOB PacTeHUM,
YXMBOTHbIX, FPMOOB 1 6akTepuin;

. aprymeHTUpPOBaTb, NPUBOANTb A0KA3ATENBCTBA PA3/INYMUIA PACTEHWUI, KUBOTHbIX, IPMOOB U
b6akTepuis;
o OCYLLECTBAATb KnaccuduKaLmnio BUoNorMyecknx o6 bEeKTOB (pacTeHN, *)KUBOTHbIX, HakTepuii,

FpM6OB) Ha OCHOBeE onpeaeneHna nx npuHagnexxHoCTn K on pe,D,GHEHHOVI cMcTEMaTUYECKOM rpynne;

. pacKpbiBaTb POJib 6MONOrMK B MPAKTUYECKOM AeATENBHOCTU NIOAEN; PONb PA3NNYHbIX
OpPraHM3MOB B KM3HW YENOBEKA;

. 06bACHATL 06LLHOCTb MPOUCXOMKAEHUA Y IBOOLMN CUCTEMATUYECKMX FPYNM PACTEHUI 1
MBOTHbIX HA MPUMeEpPAX CONOCTaBaeHNA BUONOTMYECKMX OO BEKTOB;

. BbIABNATL MPMMEPbLI M PAaCKPbIBaTb CYLLHOCTb MPMUCNOCOBAEHHOCTU OPraHM3MOB K cpee
obuTaHus;
. pasnnyaTb N0 BHEWHEMY BUAY, CXeMaM W ONMUcaHUAM peasibHble buonormyeckne 06beKTbl UK

nx M306pa)KEHMFI, BbIAB/IATb OT/INYUTE/IbHbIE MPU3HAKU 61MON0rMYecKnx O6'bEKTOB;

. CpaBHMBATb 6MOIOrMYECKMe OOBEKTbI (pacTeHus, KUBOTHbIe, bakTepuu, rpmbbl), NpoLecchl
KU3HEAEeATeNbHOCTU; AeNaTb BblBOAbI M YMO3aK/IOUYEHNA HAa OCHOBE CPaBHEHUS;

J YCTaHaB/MBaTb B3aMMOCBA3M MeXAY OCOBEHHOCTAMM CTPOEHUA U QYHKUMUAMM KIETOK U TKaHEN,
OpPraHoOB U CUCTEM OPraHoB;

. MCMOo/Ib30BaTb MeToAbl 6MOI0rMYeckoi Hayku: HabaaaTb M onucbiBaTh BMosorMyeckme
06bEKTbI M MPOLECCHI; CTaBUTb BUONOrMUYECKME SKCNEPUMEHTbI U OB BACHATL UX PEe3y/IbTaTbl;

b 3HATb N apPrymeHTUpPOBaTb OCHOBHbIE NMpaBu/1a noBeaeHNA B Npupoae;
i dHa/IM31NpPOBaTb N OLUEHNBATb NOCNEACTBNA AEATE/IbHOCTU YEeNNOBEKaA B NpUpoae;
d OonuncbiBaTb N UCMOIb30BATb NPUEeMbl BblpalllMBaHNUA U Pa3MHOXXeHUA KY/ZIbTYPHbIX paCTeHMﬁ n

OOMaLLHUX }XMBOTHbIX, X043 33 HUMMU;
o 3HaTb W cobntogatb Npasuna paboTbl B KabMHeTe BUonormu.

b Bbl4EeNATb CyW,eCTBEHHbIE NMPU3HAKU 6uonornyecknux o6 LeKToB (BVIAa, 3KOCUCTEMDI, 6MOC¢prl)
M NpoueccoB, XapakKTepHbIX ANnA COOGLLI,ECTB KUBbIX OPraHN3moB,

d aAprymeHTnpoBaTb, NpnBOoANTb A0Ka3aTe/IbCTBa HeO6XOAVIMOCTM 3alnThbI OprH-(aPOLLI,eﬁ cpenbl;

. apryMeHTUpPOBaTb, NPMBOAMUTL A0Ka3aTeIbCTBa 3aBUCMMOCTU 34,0P0BbS Ye/I0BEKA OT COCTOSAHMUA
OKpYyrKatoLen cpeabl;

d OCyLiecCTBNATb KJ'IaCCMd)VIKaLI,MI'O 61oN0rMYeckmx 06 LEKTOB Ha OCHOBE onpegeneHna nx
NPUHaAONEXHOCTU K OHDEAEHGHHOVI cucTeMaTUyeckon rpynne;

. pacKpbIBaTb POJIb BUONOTMM B NPAKTUYECKOM AEATENbHOCTM toAeN; ponb BMONOrMYecknx
06BEKTOB B NPMPOAE U KU3HM YeN0BEKa; 3HaUYeHne b1Mosormyeckoro pasHoobpasmus a41a CoXxpaHeHus
6uocoepsbl;

. 06bACHATL 06LLHOCTb MPOUCXOMKAEHUA Y IBOIOLUN OPraHU3MOB Ha OCHOBE CONOCTaBAEHMUSA
0ocobeHHOCTeN X CTPOEHUA U GYHKLUMOHUPOBAHUS;



i 06BACHATL MEeXaHMU3MblI HacneaACTBEHHOCTU N USMEHUYNBOCTU, BOSHMKHOBEHWUA
npucnocob1eHHOCTH, NpoLLecc BUMA00bpa3oBaHus;

. CpaBHMBaTb bMoNorMyeckne ob6bEKTbI, NPOLLECChI; AeNaTh BbIBOAbI U YMO3aK/NOYEHUS Ha OCHOBe
CpaBHeHUSs;

d YCTaHaB/INBaTb B3aMMOCBA3U MeXay ocobeHHoCTAMMU CTpoeHnAaA n beHI-(LI,VIﬂMM OpraHoB N CcUCTem
OpraHos,

i MCNo/21b30BaTb METOAbI 6uonormyeckon HayKu: Ha6}'IIOLI,aTb M onucbiBaTb buonormyeckme
06BbEKTbI U npoueccobl, CTaBUTb 6uonormyeckune IKCNEPUMEHTDLI U 06BACHATbL NX pe3ynbTaThbl,

. 3HaTb M apryMeHTUPOBaTb OCHOBHbIE MPaBuaa NOBEAEHNA B MPMPOAE; aHaNM3NPOBaTb U
OLEeHMBaTb MOCNEACTBUA AeATe/IbHOCTU Ye/I0BEKa B NPUPOAE;

. OMNMCbIBATb M UCMO/Ib30BaTb NPMEMbI BbIPALLMBAHNA N PA3MHOMKEHUA KY/IbTYPHbIX PacTeHUM U
OOMaLLHUX XKMBOTHbIX, X043 3@ HUMU B arpoLLeHO3;

. HaxoAWTb B yuebHOM, HayYHO-NONYNSAPHOW UTepaType, MHTepHeT-pecypcax MHPOpMaLMIo 0
XUBOM Npupose, opopmMaAThL ee B BUAE NMUCbMEHHbIX COOBLEHMN, AOKNAA0B, pedepaTos;

. 3HaTb U cobntogaTth NpaBuna paboTbl B KabMHETE BUONOTUN.

i NMOHMUMATb 3KO/10rn4ecKkmne I'IpO6l'I€MbI, BO3HMKaOLWHMe B yChoBuAax HepaunoHa/ibHOIo
npmnpoAaonoab3oBaHNA, U NYTU pelleHnAa 3TUX npo6neN\;

. aHa/NM3MpoBaTb U OLLEHMBATb Lie/IeBble U CMbIC/I0BbIE YCTAHOBKU B CBOMX AEUCTBUAX M MOCTYMKaX
MO OTHOLLEHUIO K 3[,0POBbI0 CBOEMY U OKPY3KaIoLLMX, MOCAEACTBUA BAMAHUA GaKTOPOB PUCKA Ha
300POBbE Ye/I0BEKa;

o HaxoauTb MHPOPMaLMIO MO BONpocam obuielt 6Monorum B Hay4HO-NONyAsPHOM UTepaType,
cneumann3npoBaHHbIX BUOOTMYECKUX CNOBaPAX, CNPaBOYHMKaX, MHTepHEeT pecypcax, aHaanusnposaTb U
OLEeHMBaTb ee, NepPeBOANTb U3 04HOW GOPMbI B APYIYIO;

. OPWMEHTMPOBATLCA B CUCTEME MOPAJIbHbIX HOPM U LLEHHOCTEN MO OTHOLIEHUIO K 06BEKTAM KUBOW
npupoapl, CO6CTBEHHOMY 3,0POBbIO 1 34,0P0BbLI0 APYTrUX Nt04el (NPU3HAHME BbICOKOM LLEHHOCTM KU3HU
BO BCEX €€ NPOABIEHUAX, IKOJOTMYECKOE CO3HAHME, IMOLMOHANbHO-LEHHOCTHOE OTHOLLEHME K
0bbeKTam }K1BOM NpUpoabl);

b CO34aBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHble COO6LI.I,€HMF| O COBPEMEHHDbIX np06nemax B
obnactn 6Guonorum u OXpaHbl oupymarou.l,eﬁ cpenbl Ha OCHOBE HECKOJIbKUX NCTOYHUKOB MHd)OpMaLI,MVI,
conpoBoOX4aTb BbICTYyN/1IEHUNE npe3eHTaumel71, y4yunTbiBaA ocobeHHoCTH ayanTopun CBEPCTHUKOB;

b pa6OTaTb B rpynne CBEPCTHUKOB Npwn peweHn No3HaBaTe/IbHbIX 3a4a4, CBA3AHHbLIX C
TEOPETNHECKUMU N NPAKTUYECKNMU I'IpO6!'IEMaMM B 0bnactu MO!'IEKyJ'IFIpHOVI 6M0!10FMM, reHeTuKu,
3Ko10Tnun, 6VIOTGXHOJ'IOI'MM, MmeanunHbl U OXpPaHbl Opr)KaPOU.LEVI cpeapbl, N1aHNPOBATb COBMECTHYIO
AeATEeNIbHOCTb, Y4YUTbIBATb MHEHUE OKPYXKAOWNUX N aAEKBATHO OLL,EHNBATb COBCTBEHHBIN BKNa4 B
AeATEeNNIbHOCTb rpynnobl.

BbINYCKHUK NOAYYUT BO3SMOXKHOCTb HAYyYUTbCA:

. OCO3HAHHO MCMO/1b30BaTb 3HAHMA OCHOBHbIX MPABWUA NOBEAEHMA B NPUPOAE U OCHOB 340P0BOr0
obpa3sa K13HU B ObITY;

. BbI6MpPaTb LeNeBble N CMbIC/I0BbIE YCTAHOBKM B CBOUX AENCTBUAX M NOCTYMKaxX Mo OTHOLIEHMIO K
NBOW NpUpoe, 300P0BbI0 CBOEMY M OKPYIKaOLLMX;



. OPMEHTUPOBATLCA B CUCTEME MO3HABATE/IbHbIX LLEHHOCTEN — BOCMPUHUMaTbL MHbOPMaLLMIO
61010rMYECKOro CoaepKaHMa B Hay4HO-NONYAAPHON nTepaType, CPeAcTBax MaccoBomn MHGOPMaLIUKU U
NHTepHeT-pecypcax, KPUTUYECKM OLEHNBATD NOYYEHHYIO MHDOPMALLMIO, aHAIU3UPYSA ee CoAEepKaHME U
AaHHble 06 UCTOYHUKe MHPOpPMaLUK;

. co3/aBaTb COBCTBEHHbIE MUCbMEHHbIE N YCTHblE COODLLEHNA 0 BUONOTMYECKUX ABNEHNAX U
npoueccax Ha OCHOBE HECKOJIbKMX UCTOYHUKOB MHGOPMaLMK, CONPOBOXKAATb BbICTyMNAeHUE
npeseHTaumen, yumTbiBasa 0CO6EHHOCTUN ayaAnTOPMM CBEPCTHUKOB.

. Haxo4uTb MHOOPMALMIO O PACTEHMUAX, S KUBOTHbIX rpUbax 1 bakTepmax B Hay4HO-NONYNAPHOW
nuTepaType, 6BMoNOrMyeckux cnoBapsax, CnpaBoYHMKax, MHTepHeT pecypce, aHanuM3npoBaTb U OLEHNBaTb
ee, NepeBoAnTb U3 0gHOMN GOpPMbI B APYTYIO;

. OCHOBaM UCC/Ief0BaTeNbCKOM M NPOEKTHOMN AeATENbHOCTM NO U3YYEHNIO OPraHNM3MOB
Pa3/INYHbIX LLAPCTB }KMBOW NPUPOAbI, BKNHOYAA YyMEHMA GOPMYIMPOBaTh 3a4auu, NPeacTaBaaTs paboTy
Ha 3aLLMTY W 3aLMLLATb ee.

i MCNONb30BaTb NPpUemMbl OKa3aHUA I'IEpBOVI nomMoLwmn Npn oTpaBsieHNN A00BUTbIMUA I'pM6aMVI,
AOOBUTbIMU PaCTEHUAMMU, YKYCaX XKUBOTHbIX; pa6OTbI c onpegenntenamm paCTEHMVI; Pa3sMHOXXeHNA n
BblpalWnBaHNA KYNbTYPHbIX paCTeHMVI, yxXo4oMm 3a AOMaWWHUMU XKUBOTHbIMMU;

i OPUNEHTUPOBATLCA B CUCTEME MOPAJIbHbIX HOPM U Ll,eHHOCTel‘;I MO OTHOLLEHUIO K 06BbEKTaM KUBOW
npupoabl (npmsHaHme BbICOKOM LUEHHOCTUN XKN3HWN BO BCEX €e NpoABNEHNAX, SKON1IOTNMYEeCKOe CO3HaHNe,
9MOLMOHANbHO-UEHHOCTHOE OTHOLWEHNE K 0b6BbEKTaM KunBOW I'IpVIpO,D,bI);

. paboTaTb B rpynne CBEPCTHUKOB NPW peLleHn No3HaBaTe IbHbIX 33434 CBA3aHHbIX C U3yYeHnem
0CObBEHHOCTEN CTPOEHMA U HKNU3HeAeATe/IbHOCTN PaCTEHWUI, XKMBOTHbIX, FPMOOB 1 BakTepuit,
NJIaHNPOBaTb COBMECTHYIO AEeATENbHOCTb, Y4UTbIBaTb MHEHME OKPYKAIOLLMX M 34EKBATHO OLLEHNBATb
CObOCTBEHHbIM BKAA B A€ATENbHOCTb rPynmbl. peybto. Yes0BEK M ero 340poBbeE.

J 06BACHATL HEOOXOANMMOCTb MPUMEHEHUSA TEX UIN UHBIX MPUEMOB NPU OKa3aHMM NepBoi
[,0BpPaYebHOM NOMOLLM NPU OTPABJ/IEHUSAX, OXKOrax, 06MOPOIKEHUAX, TPABMAX, CNAaCeHMM YTOMNAIOLLErO,
KpOBOTEUYEHUSAX;

. Haxo4MTb B yuebHOM, Hay4yHO-NONYNAPHOM nTepaTtype, MHTepHeT-pecypcax MHbopmaumio 06
OpraHM3me 4YesioBeKa, oPpopMaATb ee B BUAE YCTHbIX COOOLLLEHNI U AOKNAA0B;

d dHa/IN3NPOBaTb N OLLEHNBATDL LUesieBble M CMbIC/10BblE€ YCTAHOBKK B CBOUX AEIZCTBMHX M NOCTYNKax
NO OTHOLWEHWIO K 340POBbIO CBOEMY U OKPYHKAOWUX, nocnencresnAa BINAHUA d)aKTopOB PUCKa Ha
300p0OBbe 4YesioBeEKa.

b CO34aBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHble COO6LI.I,€HMF| 06 opraHn3me 4esoBeKa U ero
Kn3sHeneATeNbHOCTU Ha OCHOBE HECKOJIbKUX NCTOYHUKOB VIHq)OpMaLI,MM, conpoBoOXaaTb BbICTyN/ieHNE
npe3eHTaume171, y4yunTbiBaA ocobeHHoCTH ayanTopun CBEPCTHNKOB,

d pa6OTaTb B rpynne CBEPCTHMKOB NpPU peleHn No3HaBaTe/IbHbIX 3a4a4, CBA3aHHbIX C
ocobeHHoCTAMM CTPOEHNA N XN3HeNeATE/IbHOCTU OPraHM3Ma YenoBeKa, N1aHNPOBATb COBMECTHYIO
AeATEeNIbHOCTb, Y4YUTbIBATb MHEHUE OKPYXKAOWNUX N aAEKBATHO OUEHNBATb COBCTBEHHbIN BKNa4 B
AeATEeNbHOCTb rpynnobl.



CopgeprkaHue yuebHoro npegmerta.
(68 yacos, 2 uaca B Hegenio)
BesepgeHue

MecTo Kypca «0buas buonorma» B cUcTemMe ecTeCTBEHHOHAYYHbIX AUCUMININH, @ TaK¥Ke B
buonornyeckmx HayKkax. Lenv n 3agaum Kypca. 3HayeHue npegmeTa 1a NOHUMAHUA egMHCTBa BCEro
YKMBOTO 1 B3aMMO3aBUCMMOCTM BCEX YacTel Buocdepobl 3emnu.

Pasgen 1.Tema 1. MHoroo6pasue xnBoro mupa.

OCHOBHbIE CBOICTBA *KMBbIX OPraHN3MOB EAMHCTBO XMMMUYECKOTO COCTaBa KMBOW MAaTEPUN; OCHOBHbIE
rPynnbl XMMUYECKUX 3/1IEMEHTOB M MOJIeKyA, obpasytoLme Xusoe BeLecTso buocoepbl. KnetouHoe
CTpOEHME OPraHN3mMOB, HacenatoLwmx 3emato. ObmeH BelLecTs M camoperynauunsa 8 Guonormyeckmx
cuctemax CamoBocnpounsBegeHne; HacneACTBEHHOCTb M U3MEHYMBOCTb KaK OCHOBA CyLLEeCTBOBAaHUA
KMBOM MaTepun. PocT n passutme. PasapakmmocTb; popmbl M3bUpaTebHON peakLLMn OpraHM3MoB Ha
BHELIHMe BO34eNCTBMA. PUTMUYHOCTb NPOLLECCOB XKM3HEAEATENBHOCTU; BMONOrMYECKME PUTMbI U UX
3HayeHue. [IMCKPETHOCTb KMBOTO BELLECTBA U B3AMMOOTHOLLEHME YaCTU U LLeSIoro B BuocmcTemax.
3Hepro3aBUCUMOCTb }UBbIX OpraHM3moB; popmbl NoTpebieHns aHepruun. LlapcTea *KMBOWM Npuposabl;
KpaTKas XapaKTepMUCTUKa eCTeCTBEHHOM cMCTeMbl KnaccudurKaL MM }KUBbIX OPraHM3moB. Bugosoe
pa3Hoobpasue.

Tema 2.Passutue 61Monorum B 4,08apBMHOBCKUIA Nepuog,

. TocnoacTBo B HayKe NpeacTaBAeHNn 06 «M3HAYaNbHOM LenecoobpasHOCTU» U HEM3MEHHOCTM KNBOW
npupoabl. PaboTbl K. JIMHHEA NO cucTeMaTMKe PacTEHWNI U XKUBOTHbIX. IBONOLMOHHAA Teopua K. b.
Jlamapka.

Tema 3. Teopua Y. flaperHa 0 NPOUCXOXKAEHMMU BUAOB NyTEM eCTeCTBEHHOro otéopa

MpeanocblIKM BOSHUKHOBEHUA yyeHMA Y. [lapBUHA: AOCTUXKEHMA B 06/1aCTU eCTECTBEHHbIX HayK,
3KCNeANUMOHHbIM MaTepuan Y. JapsuHa. YueHue Y. [lapeunHa 06 nckyccteeHHom otbope. YyeHune Y.
[apBuHa o ectecTBeHHOM 0T6Ope. Bua — anemeHTapHan 3BOJIIOLMOHHAs eanHULA. Bceobuas
WHAVBUAYAIbHAsA U3MEHYNBOCTb M M3ObITOYHAA YMCIEHHOCTb NOTOMCTBA. bopbba 3a cyuiecTtBoBaHME U
ecTecTBeHHbI oT6op. KOHKpeTHble Haxoaku Y. [lapBMHa BOBpemsa NyTellecTBMUA Ha Kopabne «burnb

Tema 4. MprcnocobneHHOCTb OPraHM3MOB - YC/IOBUAM BHELLHEN Cpeabl KaK pe3ynbTaT AeincTeua
ecrectBeHHOro otéopa

MpucnocobutenbHble 0COHEHHOCTM CTPOEHMUA, OKPACKM Tena U NOBeAEHNA KUBOTHbIX. 3aboTa o
notomctee. Pusnonornyeckme agantaymm

Tema 5. Mukpossonouua

Bua Kak reHeTUYeCKM M30/IMPOBaHHAA CUCTEMA; MPOAYKTUBHAA M30AALMA U ee MEXaHU3MbI.
MonynaaoHHan CTPYKTypa BMAA; SKONOTMYECKUE U FeHETUYECKME XapaKTePUCTUKN NONYAALMIA.
Monynauusa — anemeHTapHan 3BOIOLMOHHAA egmHuLa. NMyTM 1 CKOPOCTb BUA00OPA30BaHMS;
reorpadryeckoe 1 aKoorMyeckoe BMa006pasoBaHne JeMOoHCTPaLMA CXeM, UANIOCTPUPYIOLMX NPOLEecC
rpadmyeckoro Bna006pasoBaHUSA; *KUBbIX PACTEHUIA, }KUBOTHbIX, repbapmnes 1 KONNEKLUN,
MOKa3blBalOLLMX MHAMBUAYAbHYIO MU3MEHYMBOCTb M Pa3HOOBpPa3me COPTOB Ky/IbTYPHbIX PAacTeHUI U
nopog, AOMALLHUX KMBOTHBIX, @ TaKXKe pe3ybTaTbl NPUCNOCOB61EHHOCTM OPraHU3MOB K cpeae 0buTaHua
M pe3ynbTaTbl BUA006Pa30BaHUA



JNTabopaTopHble 1 NpakTuyeckme paboTbl N3yueHne npncnocobaeHHOCTM OPraHN3MOB K cpeae
06uTaHMA. N3yyeHne N3MeHUYNBOCTU, KPUTEPUEB BMAA, PE3Y/IbTAaTOB MCKYCCTBEHHOIO 0TOOpa Ha copTax
KY/IbTYPHbIX PacTeHWUA.

Tema 6. Buonornueckmne nocneacrsma agantauyumn. Makpossonwouua

[naBHble HanpaB/ieHWA 3BOOLMOHHOIO npouecca. bronornyeckunit nporpecc u 6GUONOrMYECKUIA perpecc
(A. H. CeBepuoB). NMyTn goctnKeHUa buonormyeckoro nporpecca. OCHOBHbIE 3aKOHOMEPHOCTU
3BO/IOLMW: AMBEPreHLMs, KOHBEPreHL M, Mapanneansm, npasuaa 3BoOLMM FPyNn OPraHNM3moB.
Pe3ynbTaTbl 3BO/IIOLMM: MHOTrO06pasne BUA0B, OpraHnyeckas LuenecoobpasHocTb, NocTeneHHoe
YC/I0XKHEHWE OpraHM3aLmm. JeMoHCTpaLmMsa NpUMMepPOB FOMOIOTMYHBIX M aHAIOTUYHbIX OPraHOB, UX
CTPOEHMA U NPOUCXOKAEHMA B OHTOreHe3e; CXembl COOTHOLLEHWUSA NyTel NporpeccnBHom 6Moornyeckoi
3BOJIOLMW; MATEPUA/IOB, XaPaKTEPUSYIOLLMX NPeaCTaBUTEIelN }KUBOTHbIX U PACTEHUI, BHECEHHDIX B
KpacHyo KHUTY M Haxo4AWMXcA Mo OXPaHoM rocyaapcTaa.

Tema 7. Bo3HUKHOBEHME }U3HU Ha 3emie OpraHMYecKMii MUP KaK pe3yibTaT 3BONOLMUMN.
BO3HMKHOBEHME W PAa3BUTUE XKU3HWN HA 3emne. XUMUYECKUI, Npeadbrnonorniecknin (Teopma akagemmka
A. U. OnapuHa), Bronormyeckunini n coumanbHblii 3Tanbl Pa3BUTUA KUBON MmaTepun. dunoreHeTnyeckne

CBA3M B }KMBOW NPUPOAE; eCTECTBEHHAA KNACCUDUKALLMA KMUBbIX OPraHNU3MOB. [leMOHCTpaLma cxem
BO3HMKHOBEHMA OAHOKNETOYHbIX 3YKapUOT, MHOTOK/IETOUYHbIX OPraHU3MOB, Pa3BUTUA LLAPCTB PAcTEHNI
N }KNBOTHDbIX.

Tema 8.Pa3Butue KXuU3Hu Ha 3emne

Pa3BuTME KM3HM Ha 3em/ie B apXEMCKYIO M MPOTEPO30MCKYIO 3pbl. [lepBble cneabl }XU3HM Ha 3emne.
MosABNeHNE BCEX COBPEMEHHBIX TUMOB HECNO3BOHOYHbIX }KMBOTHbIX. MepBble XopAoBbie. Passutne
BOAHbIX PacTeHUMN.

PasBuTUE KM3HM Ha 3emne B Nase030MCKyI0 3py. MoABNEHME N 3BOIOLMA CYXOMYTHbIX PACTEHUNA.
ManopOTHUKMK, CEMEHHble NAaNOPOTHUKM, FOIOCEMEHHbIE PAacTeHUA. BO3HMKHOBEHME NO3BOHOYHbIX:
pbIbbl, 3eMHOBOAHbIE, MPecMblKatowmecs. PassuTne KN3HM Ha 3emne B Me3030MCKYH0 M KAMHO30MCKYIO
apbl. [oABNeHME 1 pacnpoCcTPaHeHME NOKPbITOCEMEHHbIX PacTeHM. BO3HMKHOBEHME NTUL, U
maekonuTarowmx. MoasneHne n passmutne NpMmaTtos. NponcxoxaeHne YenoBeka. MecTo yesoseka B
XUBOM Npupoae. CuctemaTnyeckoe NonoxeHue snga Homo sapiens B cucteme KMBOTHOFO MUpa.
MpW3HaKKW 1 CBOMCTBA YeNOBEKA, MO3BOIAIOLME OTHECTM EF0 K PA3/IMYHBIM CUCTEMATUYECKUM Tpyrnam
LapcTBa XMBOTHbIX. CTaaMM 3BONIOLMM YENOBEKA: APEBHENLLNI YENOBEK, APEBHUIN Ye10BEK, NepBble
coBpemeHHble ntoan. CBOIMCTBa YeNoBeKa Kak bronormyeckoro Buaa. MonynaumMoHHas CTPYKTypa B1Aa
Homo sapiens; yenoseuyeckune pacobl; pacoobpasoBaHue; eAMHCTBO NPOUCXOKAEHUA pac. AHTUHayYHas
CYLLHOCTb pacm3ma. [leMoHCTpauma penpoayKunin KaptuH 3. bypuaHa, oTpaxkatowmx dayHy n dnopy
Pa3/INYHbIX 3P U NEPUOA0B; CXEM PA3BUTUA LLAPCTB XKUBOM NPUPOAbLI; OKAMEHENIOCTEN, OTNEYaTKOB
pacTeHui B ApeBHUX Nopogax. Moaenun ckeneTos 4enoBeKa M NO3BOHOYHbIX KMBOTHbIX. OCHOBHblE
noHATUA. buonorua. }mnsHb. OCHOBHblE OTINYMA HKMUBbIX OPFraHN3IMOB OT 0OBEKTOB HEXMBOM NPUPOAbI.
YPOBHW opraHn3aumm xmsom matepun. O6beKTbl U MeToabl n3ydyeHuns B buonornn. MHoroobpasue
MBOro MuMpa. IBoaouma. Bua, nonynaums; ux Kputepmun. bopbba 3a cyuwiectsoBaHue. ECTecTBEHHbIN
oTbOop KaK pesynbTaT 60pbbbl 33 CYLLECTBOBAHME B KOHKPETHBIX YCN0BUAX Cpeabl 0OUTaHWUS. «BOHbI
XU3HUY. Makpoasoatouua. buonornyeckuin nporpecc u buonormyeckuin perpecc. NyTn 4oCTUKEHUS
6uonornyeckoro nporpecca; apomopdosbl, UAMoaganTauumn, obuas gereHepauus. Teopms akagemuka
A. N. Onapu1Ha 0 NpOUCXOKAEHWUN KMU3HM Ha 3eme. Pa3BuUTME KUBOTHbIX U PpacTEHUI B pa3iNyHble
nepuoabl cyllecTBoBaHUA 3emnu. MocTeneHHOe YCNOXHEHME OpraHn3aLMm 1 npucnocobneHune K
YC/IOBUAM Cpefbl XUBbIX OPraHM3MOB B NnpoLiecce 3Boiouumn. NpouncxoxaeHme yenoseka. Asmxkywme
Cubl aHTponoreHesa. Posb Tpyaa B Npouecce npespaleHns ob6esbsaHbl B YeoBeKa. Yenoseyeckme
pacsbl, Ux eAnHcTBO. KpnTnKa pacmama. YmeHua. O6bACHATb C MAaTEPUANUCTUYECKMX NO3ULLMIA NpoLecc
BO3HWKHOBEHMA }KM3HU Ha 3em/ie KaK ecTecTBEHHOe cobbIThe B Lienu 3BONIOLMOHHbIX Npeobpa3oBaHuit



maTepuu B Lieslom. O6BbACHATL OCHOBHbIE CBOMCTBA KMBbIX OPraHM3MOB, B TOM YMC/e NPoLecchl
MeTabonn3ma, CamoperyAaLnio; MOHATUE TOMEOCTA3a Kak pe3y/ibTaT 3BOOLUN KMUBOW MaTepuu.
Mcrnonb3oBaThb TEKCT y4ebHMKa U ApYrnX y4ebHbIX Nocobuii gas cocTaBneHusa Tabanl, OTparKakoLmx
aTanbl Pa3BUTMA XKU3HWU Ha 3emsie, CTaHOB/IEHWA YenoBeKa. Mcnoib3oBaTb TEKCT y4ebHUKA ANnA paboTbl €
HaTypa/ibHbIMW 06beKkTamu. [laBaTb apryMeHTUPOBAHHYIO KPUTUKY pacusma.

MexnpeameTHble cBA3n. HeopraHuyeckaa xumusa. Kucnopog, sogopoa, yrnepog, asot, cepa, pocdop u
Apyrve anemeHTbl nepunoanyeckoit cuctemol . . MeHzeneeBa, Ux oCHoBHble cBOMCTBA. OpraHuyecKas
xnmma. OCHOBHbIE FPYNNbl OPraHUYECKUX coeanHeHnn. Pusmnka. MoHM3MpyoLLee n3nyyeHne; NOHATHE O
003€e U3ny4yeHuna u bmonormyeckoin sawmre. ActpoHomuA. OpraHmsauma naaHeTHbIx cuctem. ConHeYHas
cuMcTeMa; ee CTpYKTypa. Mecto nnaHeTtbl 3emna B ConHeyvHol cucteme. Uctopua. KynbTypa 3anagHoi
EBponbl KoHua XV — nepson nonoBuHbl XVII B. KynbTypa nepsoro neproga HoBon nctopuun. Beamkume
reHoreorpaduyeckme oTKPbITUSA. DIKOHOMMYECKAn reorpadus 3apyberkHbIX CTpaH. HaceneHne mupa.
leorpadua HaceneHnsa mupa. Pusmnyeckas reorpadma. ictopma KOHTUHEHTOB.

PA3AEN 2CTpyKTypHaAa opraH13aLma }KUBbIX OPraHM3MoB
Tema 1. Xumuueckasn - opraHu3saLma KNeTku

DNIeMEHTHbIIN coCTaB KNeTKU. PacnpocTpaHEHHOCTb 3/1IEMEHTOB, UX BKAaz B 06pa3oBaHUe *KMUBOM
MaTepun 1 06BEKTOB HEXMBOW NPUPOAbl. MaKpPO3NeMEHTbI, MUKPO3/IEMEHTbI; UX BKNa4, B 0bpasoBaHMe
HeopraHUYecKnX U OpraHNYeCcKMX MONEKYN XKMUBOTO BelLecTBa. HeopraHuyeckme moaeKyabl X XMBOro
BELLEeCTBa: BOAA; XMMUYECKME CBOMCTBA M BrMonormyeckas poab. Conn HeEOPraHMYECKUX KUCOT, UX BKAAL,
B obecrneyeHme NpoLEeccoB KnU3HeLeATeIbHOCTN U NOAAEP!KaHMe roMmeocTasa. Posib KaTMOHOB U
aHWOHOB B 0becneyeHnn NPoLECCoB KM3HeaeATeNbHOCTU. OCMOC M OCMOTMYECKOE AaB/EHUE;
OCMOTUYECKOE MOCTYMJIEHNE MOJIEKYA B KNETKY. OpraHnyeckmue moaekybl. bBuonormyeckme nonmmepsol
— BesIKK; CTPYKTYpHana opraHusaums. PyHKUMm 6enkosbix Moneky. Yrnesoabl. CTpoeHue u
6uronormyeckas posnb. Hupbl — OCHOBHOM CTPYKTYPHbIA KOMMNOHEHT KNETOYHbIX MeMBPAH N UCTOYHMK
sHepruun. AHK — monekynbl HacneacTBeHHocTU. Peaynaunkaumna AHK, nepegava HacneacTBeHHOM
nHdopmMaLmnmM U3 NOKOAEHUA B NOKoseHUe. [Mepegaya HacneacTBEHHON MHPopMaLUMK U3 Aapa B
uMTonnasmy; TpaHckpunuma. PHK, ctpyktypa u dpyHKumMn. MHbopmaLmMoHHbIe, TPAHCMOPTHbIE,
pnbocomanbHble PHK.

JemoHcTpauma o6beMHbIX MoAenel CTPYKTYPHON opraHusaumm 6Monormyeckmx noanmepos: 6eiKos n
HYK/IEMHOBbIX KUC/OT; UX CPAaBHEHNE C MOAENAMMN UCKYCCTBEHHbIX NOANMMEPOB (NOAUBUHUAXAOPUA)

Tema 2. O6meH BeluecTB U NpeobpasoBaHMe 3HEPruu B KneTke

O6MmeH BelLecTB 1 NpeBpaLLEHNE IHEPTUM B KNeTKe. TPaHCNOPT BELWECTB Yepes KAETOUHYI0 MemMmbpaHy.
MuHO- 1 paroumnTos. BHYTPMKAETOUHOE NULLEBAPEHNE U HAKOMNIEHUE SHEPrUU; PaCLLENIEHWNE T/THOKO3bI.
BUoCKHTE3 B6E/1KOB, }KUPOB U YINEBOA0B B K/ETKe.

Tema 3. CtpoeHue n GyHKUUN KNETOK

MpoKkapuoTnyeckune KneTkun; popma n pasmepbl. CTpoeHne LUTonNas3mbl 6akTepruasbHOM KNETKY;
opraHMsaums metabosmsama y npoKapumoTt. leHeTuyecknin annapat 6aktepuit. CnopoobpasoBaHue.
PasmHoKeHMe. MecTo 1 posib NPOKapmoT B bUoLeHo3ax. IykapuoTtnuyeckan Knetka. Liutonnasma
3YKapMOTUYECKOM KaeTKU. OpraHensbl LMToNAa3mMbl, UX CTPYKTypa U GyHKUmMK. LiuTockeneT. BKatoueHus,
3HayeHue 1 posib B MeTaboiname Knetok. KnetouHoe Apo — LEeHTP yNpaBaeHUsA KU3HeAeATebHOCTbIO
KneTKku. CTPYKTYpbl KNETOYHOTO Aapa: AgepHan 060/104Ka, XPOMaTUH (FreTepoXpoMaTHH), A4PbILWKO.
OcobEeHHOCTUN CTPOEHUA PACTUTENIbHON KNETKU. [leneHune KNeToK. KNneTkn B MHOTOKAeToOYHOM
opraHusme. MNoHATHe o guddepeHUNPOBKE KNETOK MHOTOK/IETOYHOIO OpraHmM3ma. MUTOTUYECKUI LNKA:
nHtepdasa, pegynankauma AHK; MnTo3, pasbl MUTOTUYECKOTO AeNeHNA 1 NPeobpa3oBaHMA XPOMOCOM;



6M0N0rMYEeCcKUIA CMbICN M 3HAYEeHUEe MUTO3a (becnonoe pasMmHOXKeHWe, POCT, BOCMOSIHEHME KIETOYHbIX
notepb B GU3NONOTMYECKMX M NATOIOTUYECKUX YCNOBUAX). KNeTouyHas Teopua CTPOEHUS OpraHNU3mOB.

JemoHcTpauma. NMpuHUMNManbHble CXeMbl YCTPOMCTBA CBETOBONO U 3N1EKTPOHHOIO MUKPOCKoNa. Cxembl,
UNNIOCTPUPYIOLLME METOAbI MPEnapaTUBHON BUOXMMUN U UMMYHONOTMK. Mogenn KneTkun. Cxemol
CTPOEHMA OPraHOMAO0B PACTUTE/IbHOM U XKUBOTHOM KNeToK. MUKponpenapaTbl KNeTOK pacTeHni,
YKMBOTHbIX M OAHOKNETOYHbIX TPNH0B. PUTYPbI MUTOTUYECKOTO AENEHMA B KNETKAX KOPELLIKA yKa nog,
MWKPOCKOMNOM M Ha cxeme. MaTepuanbl, pacckasbiBatoLime o buorpadusax yueHblx, BHECLUMX BKNAA, B
pa3BUTME KNETOYHOM Teopua

NabopaTtopHas paboTa U3yyeHne KNeToK BaKTepuin, pacTeEHUIM N }KUBOTHbIX Ha FOTOBbIX
MuKponpenapaTtax. OCHOBHbIe NOHATUA. OpraHnyYeckme 1 HeopraHMYeckne BeLecTsa, obpasyolume
CTPYKTYPHbIE KOMMOHEHTbI KNETOK. [IpoKapuoThl: 6GaKTepumn 1 cMHeseneHble BOAOPOCAN
(umaHobaKTepUM). IyKapnoTMUECKan KNETKa; MHOroobpasme 3yKapuoT; KNETKU OA4HOK/IETOUYHbIX U
MHOTOKJ/IETOYHbIX OpraHn3moB. OCOBEHHOCTM PaCTUTENLHOM M XKUBOTHOM KNETOK. A4p0 1 LMTOoNIasma
— r/1aBHble COCTaBHble YacTu KneTku. OpraHomabl LuTonaasmol. BkatoveHna. Xpomocomeol. KapuoTtumn.
MUWTOTUYECKUI LUMKA; MUTO3. BMONOTrMYECcKnNiA CMbICT MUTO3a. NON0KEHUS KNETOYHON TEOPUN CTPOEHMA
opraHMamoB. YMeHuA. OBbACHATb PUCYHKM U CXEMBbI, NPeACcTaBaeHHble B yyebHuKe. CamocToaTeNbHO
COCTaBNSATb CXEMbI MPOLLECCOB, NPOTEKAILINX B KNETKE, U «NPUBA3bIBaTb» OTAENbHbIE UX 3Tanbl K
Pa3/IMYHBIM KJIETOYHbIM CTPYKTYpPaM. MAAoCcTpUpoBaTb OTBET MPOCTENLLMMM CXEMAMM U PUCYHKAMM
KNETOYHbIX CTPYKTYpP. PaboTaTb C MUKPOCKONOM M M3roTOBAATb NpOCTelLne npenapatbl Aas
MMKPOCKOMUYECKOTO UCCnefoBaHMA. MexnpeameTHble cBA3Kn, HeopraHuyeckas xumma. Xumuyeckune
cBA3un. CTpoeHue BewecTBa. OKUCAUTENbHO BOCCTAHOBUTE/IbHbIE peakLmu. OpraHMyeckas Xumus.
MPUHUMNBI OPraHN3aLMM OPFraHUYECKUX COeAMHEHWNI. YTNEeBOAbI, }KNPbl, HENKM, HYKNENHOBbIE KUCNOTbI.
®un3nka. CBOMCTBA KMAKOCTEN, TENOBbIE ABAEHUA. 3aKOHbI TEPMOLMHAMUKN.

PA3E/1. PasamHOXXeHue n MHAMBUAYa/IbHOE pa3BUTUE OPraHU3MOB
Tema 1.PasmHoOXKeHMe opraHU3mMoB

CywHocTb 1 GOpMbl Pa3MHOXKEHUA OpraHM3MoB. becnonoe pasmHoOXKeHne PacTeHNM U XKUBOTHbIX.
MonoBoOE Pa3MHOMKEHME KUBOTHbIX U PAacTEHUI; 0bpa3oBaHMeE NOJIOBbIX K/IETOK, OCEMEHEHME U
onnogoTBopeHue. buonormyeckoe 3Ha4YeHMe NOA0OBOro pasmMmHoXKeHuA. lameToreHes. Mepmnogbl

06pa3oBaHMA NONOBbIX KNETOK: Pa3MHOXKEHME, POCT, co3peBaHue (Melio3) n GopMmnpoBaHMe NONOBbIX
Knetok. OcobeHHOCTU cnepmaToreHesa M oBoreHe3a. ONnoAoTBOpPeHME.

JemMoHcTpaLuma naakaTos, UANOCTPUPYIOLWMX CNOcobbl BEreTaTUBHOrO PasMHOMKEHMA NA0LOBbIX
AEepeBbEB U OBOLLHbIX KY/bTYP; MUKPOMPENapaToB ANLEKNETOK; poTorpaduii, OTparKaoLLnx
pa3Hoobpasne NOTOMCTBA Y O4HOW Napbl poauTesen.

Tema 2.UHaMBMAYaNbHOE pa3BUTUE OpPraHU3MoB (OHTOreHes)

OMBpUMOHanbHbIN Nepuos pa3sntusa. OCHOBHblE 3aKOHOMEPHOCTU ApobaeHus; obpasoBaHune
OAHOCNOWHOrO 3apoAblia — 6aacTynbl. FacTpynaums; 3aKoOHOMepHOCTU 06pa3oBaHMA ABYXC/NOMHOIO
3apoApbllla — ractpybl. MepBMYHbIN OpraHoreHes u aanbHenwan audpdepeHUNpPoBKa TKaHen, opraHoB
1 cuctem. MocTambpUoHanbHbIN Nepunog passutmua. Popmbl NOCTIMOPUOHANBHOIO NepMoaa Pa3BUTHA.
Henpsamoe pa3BuTUeE; NOHbIN U HEMOAHbIA MeTamoph0o3. BMOOrMYEecKMiA CMbICN Pa3BUTHA C
meTamopdosom. MNpamoe passuTue. CtapeHne. O6LIME 3aKOHOMEPHOCTU Pa3BUTUA. BMoreHeTUYeCKnit
3aKoH. CxoAcTBO 3apoaplweli U saMbpuroHanbHan AnBepreHumMs NpusHakos (3akoH K. bapa).
BuoreHeTuyecknin 3akoH (3. Nekkenb n K. Mionnep). PaboTbl A. H. CeBepu,oBa 06 ambproHanbHOM
N3MEHUYMBOCTU. [leMoHCTpauma Tabaunw, UANOCTPUPYIOLWMX Npouecc meTamopdo3a Y YNEHUCTOHOTUX,
NO3BOHOYHbIX (KECTKOKPbI/IbIX 1 YellyiiyaToOKPbINbIX, aMpunbuii); TabauL, oTparkaloLmx cXoaCTBO
3apoAbillein MO3BOHOYHbIX XXMBOTHbIX, @ TaKXKe cxem npeobpa3oBaHMA OpPraHoB U TKaHel B uioreHese.



OcHoBHble NoHATUA. MHoroobpasue popm n pacnpocTpaHeHHOCTb 6eCcnosoro pasmHOXeHMS.
Buonorunyeckoe 3HauyeHne 6ecnonoro pasmHoXKeHus. MonoBoe pasmHOXKeHMeE 1 ero bruonoruyeckoe
3HayeHue. lameToreHes; meinos un ero Guonornyeckoe sHavyeHme. ONNoAOTBOPEHNE. YMEHUS.
O6BACHATL NpoLecc Mmelio3a K gpyrue 3tanbl 06pa3oBaHUA NOMOBbIX KNETOK, UCNOJb3YA CXEMbI U
PUCYHKM 13 y4ebHMKa. XapaKTepn3oBaTb CYLLHOCTb 6ECnoioro 1 Nos0BOro PasMHOMKEHMUS.

MexnpegmeTHble cBA3W. HeopraHuyeckaa xumusa. OxpaHa Npuposbl OT BO3AENCTBMA OTXOL0B
XMMUYECKUX NPOn3BOACTB. DU3nKa. INEeKTpOMarHuTHoe none. MoHmnsupyolee nsnyyeHme, NnOHATUE O
[,03e N3ny4yeHns n buonormyeckon sawmre.

PA3AEN 4. HacheACTBEHHOCTb U U3MEHUYMBOCTb OPraHU3MOB
Tema 1.3aKOHOMEPHOCTU Hacne[0BaHUA NPU3HAKOB

OTKpbITHE . MeHaenem 3akoHOMepPHOCTEW HaceA0BaHUA NPU3HAKOB. [MBPNA0NOTMYECKMIA MeToa,
n3yyeHunn HacneacreeHHocTu. \\[eHeTMYecKoe onpeaeneHne nona. FeHOTMN KakK LefoCcTHaA cucTema.
B3aumogaelicTeme annenbHbiX U HeannebHbIX FeHOB B onpeaeneHmm npmMsHakos. [JlemoHcTpauma. KapTol
XPOMOCOM YesioBeKa. PoAoCN0BHbIE BblAAIOWMXCA NPeacTaBuTeNei KyabTypbl. XpOMOCOMHbIEe
aHOMa/IMM YeNI0BEKA U UX CTEHOTUNNYECKME NpoaBaeHus. JlabopaTopHan paboTa. PeleHne
reHeTMYeCKUX 33434 U CoCTaBNEHME POAOCNOBHbIX.

Tema 2. 3aKOHOMepHOCTVI U3MeH4YnBoOCTHN

OcHoBHble $OpPMbl UISMEHYMBOCTU. [eHOTUNMYECKAA UBMEHUYMBOCTb. MyTaummn. 3HauyeHMe MyTaunin gns
NPaKTUKKN CeNbCKOro X03ACTBa U BuoTexHonornmn. KombmHaTMBHAA M3MEHUYNBOCTb. DBONOLNOHHOE
3Ha4YeHne KOMBMHATUBHOM N3MEHUYMBOCTU. PeHOTMNMYECKAA, UM MOAUPUKALNOHHAA, NBMEHYNBOCTb.
Ponb ycnosuit BHelwHel cpeabl B pasBUTUN U NPOABAEHMUM NPU3HAKOB M CBOMCTB. JJeMOHCTpauua.
Mprmepbl MognPUKALNMOHHON M3MeHYMBOCTU. JTabopaTopHan paboTa MNocTpoeHne BapruaLMOHHOM
KpWBOW (pasmepbl INCTbEB PACTEHW, AHTPOMOMETPUYECKME AAHHbIE yyYaLmMxcs).

Tema 3. CeneKuma pacTeHUA, XKUBOTHbIX U MMKPOOPraHU3MOB

LleHTpbl NPOMCXOXAEHNA U MHOFOO6Pa3nA KyNbTypHbIX pacteHuid. CopT, nopoaa, wramm. MeTtoapl
CeNeKUNmN pacTeHUM M KUBOTHbIX. JLOCTUMKEHUA M OCHOBHbIE HaMNpPaB/ieHNA COBPEMEHHOM CeNeKUUM.
3HauyeHWe cenekunn aAna pa3BUTUA CE/IbCKOXO3ANCTBEHHOIO NPOM3BOACTBA, MEANLMHCKOM,
MUKPOBNONOIrMYecKom 1 gpyrux oTpacaent NPOMbILLAEHHOCTH.

JemoHcTpauma. CpaBHUTENbHbIM aHANM3 NOPOL AOMALLUHMX }KUBOTHBIX U COPTOB KY/IbTYPHbIX PACTEHUN
N UX AUKKX NpesKoB. Konnekumn 1 npenapatbl COPTOB KY/AbTYPHbIX PaCTEHWUI, OTIMYALOLLMXCA
HanbosbLleh NN0AO0BUTOCTbIO. OCHOBHbIE MOHATUA. [eH. FTeHOTMN KaK cucTema B3aMMOLENCTBYHOLLMNX
reHoB opraHuama. MNpusHak, cBoncTeo, peHoTUN. FeHeTMYecKoe onpeaesieHme Nosa y XXMBOTHbIX U
pacTeHui. HacneactBeHHan n HeHac/eACTBEHHAsA U3MEHYMBOCTb. MyTauMOHHAA 1 KOMBMHATUBHAS
NM3MeH4YnBOCTb. Moandukaumm; Hopma peakumn. Cenekumsa; rmbpmngmsaumsa n otbop. Neteposmnc u
noannaonama, ux sHadexHme. Copt, nopoaa, Wrtamm. YmeHua. O6bACHATb MeXaHM3Mbl nepesaym
NPWU3HAKOB 1 CBOMCTB M3 NMOKOJIEHUA B NOKOJIEHME, @ TAKKe BO3HUKHOBEHME OT/IMUUNIA OT POAUTENBCKMX
¢dopm y notomkoB. COCTaBNATb NPOCTENLLINE POAOCAOBHbIE U pelwaTb reHeTu4eckme 3agaymn. NoHmmato
HeobXoAMMOCTb PA3BUTUA TEOPETUYECKON FEHETUKUN N NPAKTUYECKOM cenekumn ANa NoBbIWEeHNSA
3$DEKTUBHOCTU CENbCKOXO3AMCTBEHHOIO MPOM3BOACTBA U CHUMKEHNA CeHEeCTOMMOCTM NPOLOBONLCTBUA.
MexnpegmeTHble ' cBA3W. HeopraHuyeckas xumma. OxpaHa npMposbl OT BO34ENCTBUA OTXO408B
XMMUYECKMX Npomn3BoACcTB. OpraHnyeckan xummsa. CTpoeHne n GyHKLUN OpraHUYecKUX MONEKYN: BeNKu,
HyKNenHoBble Kncnotbl (AHK, PHK). ®u3mka. IMcKpeTHOCTb aneKkTpuyeckoro 3apsaaa. OCHOBbI
MOIEKYNAPHO-KMHETUYECKOM Teopuun. PeHTreHoBCKoe n3nydeHue. MNoHATUE 0 J03€e N3/TYYEeHUA U
6uonormuyeckon 3awmre.



PA3E/1 5.B3aMMOOTHOLLEHMUA OpraHU3ma 1 cpeabl.
Tema 1. OcHOBbI 9KON0OTUU

Buocoepa — xuneaa obonouka nnaHetbl. CTpykTypa 6mnocdepbl. KomnoHeHTbl 6Uocdepsl, *KMBoe
BELLLECTBO, BUAOBOW COCTaB, pasHoobpasue 1 BkAag B 6omaccy, BUOKOCHOE M KOCHOE BELLECTBO
6uocoepsl (B. . BepHaackuit). KpyroBopoT BeLLecTs B NPUpPOAE.

EcTecTBeHHble cooblLLecTBa XUBbIX OpraHU3MoB. broreoueHosbl. KomnoHeHTbl 6MoreoL,eH0308:
NPOAYLEHTbI, KOHCYMEHTbI, peayLeHTbl. BuoLeHo3bl: BUA0Boe pa3zHoobpasne, MAOTHOCTb NONYAALMUNA,
bunomacca.

AburoTtnyeckme GaktTopbl cpegbl. Ponb TemnepaTypbl, OCBELLEHHOCTU, BAAXKHOCTU U Apyrux ¢pakTopos B
XU3HedeaTeNbHOCTM coobuwecTB. MHTEHCMBHOCTD AecTBUA daKTopa cpeabl; orpaHMYnBatoWmii dakTop.
B3saumogelicteune $paKkTopoB cpenbl, Npesesbl BBIHOCAMBOCTU. BuoTnyeckme dpakTopsl cpeabl. Lienu n
CETU NUTAHUSA. DKONOTUYECKME NUPAMUAbI, YMcen, Buomacchl, sHeprnun. CmeHa 6uoLeHo308B. MNpUUmnHbI
CMeHbl 6MoLEeH0308B; GOPMUpPOBaHME HOBbIX COOOLLECTB.

®opMbl B3aMMOOTHOLLEHNI MeXay opraHnamamu. Mo3UTUBHbIE OTHOLLEHUA — CUMOKNO3: MyTyannsm,
Koonepaums, KOMMEHCaN3M. AHTUOMOTUYECKME OTHOLLEHUA: XULHNYECTBO, MapPasnTU3M,
KOHKYypeHUuA. HelTpanbHble OTHOLEHNS — HENTPANMU3M.

JemoHcTpaLma: a) cxem, UANIOCTPUPYIOLLMX CTPYKTYPY Brochepbl 1 XxapaKTepmsyowmx oTae/bHble ee
COCTaBHble YacTu, TabiMu, BUAOBOro COCTaBa M pa3HOObpa3maA *KMBbIX OpraHM3MoB bruocdepbl; cxem
KpyroBopoTa BeLLecTB B Npuposae; 6) KapT, OTpaXKatoLMX reo/IorMYeckyro UCTOPUIO MaTEePUKOB;
pacnpoCcTpaHeHHOCTU OCHOBHbIX BUOMOB cyllun; B) AnadmnbMOB U KUHOPUAbMA «Brochepan;r)
npumMepoB cMmburosa npeacTaBuTeneit pas/inyHbIX LLapCTB XKMBOKM NPUPOIbI.

NabopaTopHble 1 NpakTuyeckme pabotbl CocTaBieHne cxem nepeaadm BeLLecTs n aHeprum (uenei
nuTaHna). M3yyeHne 1 onMcaHme S3KOCUCTEMbI CBOE MECTHOCTH, BbifiBNEHME TUMNOB B3anMoaencTans
Pa3sHbIX BUAOB B AaHHOI 3KoCMCTEME.

Tema 2. buocdepa v yenosek

MpupoaHbie pecypcbl U UX UCNOb30BaHKE. AHTPOMOreHHble GaKTopbl BO3AENCTBMA Ha BUOLLEHO3bI
(ponb yenoseKka B NpUpoAe); NOCNEACTBUA XO3UCTBEHHOM AeATENIbHOCTM YenoBeKa. Mpobaembl
paLMOHaNbHOro NPMPOAONO0/Ib30BaHUSA, OXPaHbl NPUPOAbI: 3aLLMTa OT 3arpPsisHEHUM, COXpPaHEeHMe
3Ta/IOHOB M NaMATHUKOB NPUPOAbI, obecneyeHne NPpUPoOLHbIMU PECYypPCaMmmn HaceIeHUS NMNaHEeTbI.
JemMoHcTpaLums KapT 3anoBeHbIX TePPUTOPUIA Halel cTpaHbl. MpakTuyeckan paboTta. AHanu3 1 OLEeHKa
nocneacTBMi AeATeNbHOCTM YenoBeKa B aKocucTemax. OcHOBHble NoHATMA. Buocdepa. Buomacca
3emnn. Buonornyeckas npoayKTMBHOCTb. *MBOE BELWECTBO U ero GpyHKUMN. Bruonornyecknin KpyroBopoT
BELLECTB B Npupoge. dkonorus. BHewHaAs cpeaa. Ikonormyeckne dpaktopbl. ABMoTUYECKME,
6MOTUYECKME N AaHTPONOreHHble GaKTopPbl. IKOSIOFMYECKME cucTeMbI: BroreoueHos, 6UoLLEeHO3,
arpoueHos. MpoayueHTbl, KOHCYMEHTbI, peayLeHTbl. Camoperynsaumsa, cmeHa 61MoLLeHO308B U
BOCCTaHOBNEeHWe BroueHo308. Bo3geicTeune yenoseka Ha bnocdepy. OxpaHa npupogbl; buonornyeckunia
N coLUManbHbIA CMbICN COXPaHEHUA BUAOBOIO pasHoobpasuna buoueHo3oB. PaumoHanbHoe
NpPMpPOAO0NOaAb30BaHNE; HEMCHEPMNAEMbIE U MCHEpPNAEMble Pecypcbl. 3anoBeAHUKN, 3aKa3HMKN, NAPKMU.
KpacHas KHura. BUoHUKa. YmeHusA. BbiaBAsaTb NPU3HAKKU NPUCNocob61eHHOCTU BUA0B K COBMECTHOMY
CYLLECTBOBAHMIO B 3KONIOTMYECKUX cUCTeMax. AHann3npoBaTb BUA0BOM cocTaB bBUOLEHO30B. BbiaensaTtbh
oTaenbHble GopPMbl B3aMMOOTHOLLEHWNIM B BUOLLEHO3aX; XapaKTePM30BaTb NULLEBbLIE CETU B KOHKPETHbIX
ycnoBus obuTtaHus.

NocneposatenbHOCTb Tem B KTl n3meHeHb!, Tak Kak pauyMoHasnbHO B Havane y‘-IE6HOI'O roga UsyvnTb
9BO/IOLMIO, A 3aTeM CTPOEHUE, PAa3MHOXEHNE U XU3HEONEATE/IbHOCTb KNETKU NPU NOAroTOBKE K ora.






