PABOYAA ITPOI'PAMMA
HO HNPEIMETY «bBHOJOI'UA»
I 9 KITACCOB

HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma mno mnpeamery «buonorus» cocraBieHa B~ COOTBETCTBUU  C
®DenepanbHBIM KOMIOHEHTOM TOCYAaPCTBEHHOTO CTaHIapTa 00IIero o0pa3oBaHMsl, yTBEPIKICHHOTO
npukazom MunoOpHayku P® ot 05.03.2004 r. Ne 1089, aBtopckoii mporpammoii H.M. Conuna,
B.b. 3axapoBa, E.T. 3axapoBoii = buomorus. IIporpammbr  mis  oOmieoOpa3oBaTeIbHBIX
yupexaenuit. 5-11 kmaceel: Meroauueckoe nocobue / cocrasurens U.b. Mop3yHoBa. — 2-¢ u3ad. —
M.: Ipoda, 2009).

OcHoBHblE meam wusyuyeHue npeamera «buosorus» Ha CTYNIEHH OCHOBHOIO OOILEro
o0Opa3zoBaHwusI:

v OCBOCHHUE 3HAHMI O )KMBOW IIPUPOJE U MPUCYIIUX €1 3aKOHOMEPHOCTAX; CTPOCHUH,
KUZHEJEATENIbBHOCTY U CPeloo0pasyloIuid  pOJM  JKMBBIX  OPTaHM3MOB; 4YEJIOBEKE Kak
OMOCOIMAIEHOM CYILECTBE; O POJIM OMOIOTHYECKON HAyKH B MPAKTUYECKON JIEATEILHOCTH JIO/ICH;
METO/aX MMO3HAHMS )KUBOU MPUPOJIbI;

v OBJIaJICHHe YMEHHMSIMH TIPUMCHSATh OWOJIOTHYECKUE 3HAHHUSA Ui OOBSICHEHUS
IPOLECCOB M SIBICHUH JKUBOM NPUPOIBI, KUZHEICATEIBHOCTH COOCTBEHHOI'O OpraHU3Ma;
MCII0JIb30BaTh MH(POPMAIIMIO O COBPEMEHHBIX JIOCTHIKCHHSX B 0O0JACTH OMOJOTHU M DKOJIOTHH, O
dakTopax 3J0pOBbS W pPHUCKA; pabOTaTh C OHOJOTMYCCKUMH MPUOOpAMU, HHCTPYMCHTAMH,
CIPAaBOYHHKAMH; IPOBOJAUTH HAOMIOACHHUS 3a OHOJOTHYECKMMH OOBCKTAMH U COCTOSHHEM
COOCTBEHHOTO OpraHU3Ma, OMOJIOTMYECKUE IKCIIEPUMEHTHI;

v Pa3BUTHE IO3HABATEJbHbIX HHTEPECOB, HHTEIEKTYAJbHBIX H TBOPYECKHX
CIOCOOHOCTEeH B Ipoliecce NpoBeIeHUs HaOMI0AeHUH 3a )KUBBIMU OpraHU3MaMH, OMOJIOIMYECKUX
AKCIIEPUMEHTOB, padOThI C pa3IMUHBIMU UCTOUHUKAMU UH(OpMALINN;

v BOCIIMTAHHEC IIO3UTHBHOI'O IICHHOCTHOI'O OTHOIICHHA K JKHUBOI mnpupozae,
CO6CTB€HHOMy 3A0POBBIO U 3TOPOBBIO APYIUX J'IIO,Z[CI‘/'I; KYJbTYPBI IOBEACHUS B IIPUPOIAC,

v HCIO0JIb30BAHNE NPHOOPETEHHbIX 3HAHUI U YMEHUH B MOBCEHEBHOM KNU3HH 15
yXoJa 3a PACTCHHSIMH, JOMAITHUMU >XKUBOTHBIMH, 3a00THI O COOCTBEHHOM 3/I0POBBE, OKa3aHUS
MIEPBOM MOMOIIH cebe U OKPYKAIOIINM; OLIEHKH IMOCIEICTBUN CBOCH JIeATEIHHOCTH IO OTHOILIIEHUIO
K TPUPOTHON cpene, COOCTBEHHOMY OpraHW3My, 3J0POBBIO JIPYTUX JIIOJEH; IJIs COOJIO/IEHUS
MpaBUJI TOBEACHUS B OKpYXKAOIIEH cpene, HOPM 3J0pOBOTO oOpa3a KH3HU, MPOPUIAKTHKA
3a00JIeBaHUM, TPaBMaTHU3Ma U CTPECCOB, BpeAHBIX NpuBbIuek, BUU-undexnuu.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O NNPEJIMETA

Kypc Ouomormu Ha CcTymeHM OCHOBHOTO o0O0mIero oOpa3oBaHus HampaBlieH Ha
(GbopMHUpPOBaHKE Y YYAIIUXCS TPEACTABICHUN 00 OTIIMUUTETHHBIX OCOOCHHOCTSAX KUBOW MPHUPOJIBI,
ee MHOrooOpa3uu M HBOJIOLNHU, YelIOBEeKe Kak OmocormanbHOM cyimiectBe. OTOOp comepxaHus
IPOBEJEH C YYETOM KYJIbTYpocOOOpa3HOro MOAXO0Aa, B COOTBETCTBHM B KOTOPBIM Ydall[UeCs
JIOJI’KHBI OCBOUTH OCHOBHBIE 3HAHUS M YMEHUS, 3HaYMMbIe U1 POpMHUPOBaHUS OOIIEeH KyIbTYypHI,
COXpaHEHHUs OKpYXarollel cpenbl U COOCTBEHHOIO 37J0pOBbS, BOCTpEOOBAaHHBIE B MOBCEIHEBHOI
JKU3HU U TPAKTUYECKON NesiTeNnbHOCTH. OCHOBY CTPYKTYPUPOBAHHS COAEPKAHUS Kypca OMOIOTUU
COCTaBJISIIOT BEAYyIIHME CUCTEMOOOpasyloIMe HJed — OTIUYUTEIbHbIE OCOOEHHOCTH >KMBOM
OPHUPOJBI, €€ MHOrooOpa3ue M OHBOIIOLHUSA, B COOTBETCTBUM C KOTOPHIMH BBIIETICHBI OJIOKHU
comepxanus: [lpu3Haku >XKMBBIX oOpraHu3MoB; CucTemMa, MHOTOOOpa3We€ W DBOJIOIUS KHUBOU
npuposl; YenoBek u ero 310poBbe; B3auMoCBs3uM OpraHu3MoB U OKpyxatouiei cpenbl. OCHOBY
M3Yy4eHUs Kypca OMOJIOTUH COCTABIISIIOT DKOJIOTO-3BOTIOIMOHHBIN U (QYHKITMOHATBHBIA TTOIXO/IBI, B
COOTBETCTBUU C KOTOPBHIMH AaKIEHThl B HM3YYECHHH MHOTOOOpa3us OpPraHU3MOB MEPEHOCITCS C
PaccMOTpPEHHsI OCOOCHHOCTEH CTPOEHHUS OTAEIBHBIX MPEACTABUTENCH Ha PACKPHITHE TIPOIIECCOB MX
JKU3ZHEJEATEIIbHOCTH U YCJIOXKHEHUE B XOJI€ DBOJIOIUU, MPUCTIOCOOIEHHOCTH K Cpelie OOMTaHuUS,



poim B 3KocucTeMax. B comepkaHum paszzgena «YemoBeK W €ro 370pOBbe» 0c000€ BHUMAaHHE
yIIETICHO COIMAILHOM CYIIHOCTH YEJIOBEKA, €r0 POJIA B OKPYKAIOIICH cpelie.

B paGoueit mporpamme mpeaycMOTpEeH pe3epB CBOOOAHOTO yueOHOTO BpeMeHH aJisa Oojee
HIMPOKOTO UCTIOIH30BAHUS, HAPSIY C TPAIUIIMOHHBIM YPOKOM, Pa3HOOOPa3HBIX (hOpM OpraHU3aIuN
y4eOHOTO TMpoliecca, MPOBEICHUS J1JA00OPATOPHBIX U MPAKTUYECKUX PAaOOT, BHEAPCHHUS COBPEMEHHBIX
nneaarort4yeCKux TEXHOJIOTHH.

OIIMCAHUE MECTA YYEBHOI'O IIPEJIMETA
B YYEGHOM IIVIAHE
B yueOHOM IUTaHE OCHOBHOW INKOJIBI OHOJIOrHS MpeAcTaBicHa B 9-X Kiaccax 1o 2
yaca B HENENo, Bcero 68 uacos.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS
YUYEBHOI'O ITPEJIMETA

OcHOBHbIE TPeOOBAHMS K 3HAHUSIM ¥ YMEHHSIM BBINYCKHUKOB (9 Kiacc)

Y4deHuK 10/15KeH 3HATH/TIOHUMATh:

* NPU3HAKU OUONO2UYECKUX 00BEKMOE: KUBbIX OpPraHU3MOB; T€HOB U XPOMOCOM; KJIETOK U
OpPTaHW3MOB PACTEHUH, )KUBOTHBIX, TPUOOB M OAKTEPUIA; MOMYJISAINI; YKOCHCTEM H arpodKOCUCTEM;
O6uochepsl; pacTeHUl, )KUBOTHBIX U TPHOOB CBOETO PETHOHA;

e CywHOCIb OuOoI02UYECKUX npoueccog: OOMEH BELIECTB M IPEBpAIIECHUsS SHEPruw,
NUTaHWe, [bIXaHUE, BBIJEICHUE, TPAHCIOPT BEIIECTB, pOCT, pa3BUTHE, PA3MHOXKEHHE,
HACJICJICTBEHHOCTh ¥ U3MEHYMBOCTD, PETYJISAIHS KU3HEICATSIIBHOCTH OpraHu3Ma, pa3apaKuMoCTh,
KpPYTrOBOPOT BEUIECTB U MPEBPAILLEHUS JHEPTHH B SKOCUCTEMAX;

e OCOOCHHOCTH OpraHW3Ma YeJIOBEKa, €ro CTPOCHUS, KUZHEIEATEIIbHOCTH, BHICIIICH HEPBHOU
JESITENIbHOCTH U TTOBE/ICHUS;

Y4eHUK 101KeH YMETh:

e 00bACHAmMY: pOJIb OHONOTMH B (OPMHUPOBAHUM COBPEMEHHOI €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, B MPAKTUYCCKOW NEATEIHHOCTH JIIOJICH W CaMOro YYEeHHKA; POACTBO, OOITHOCTH
MIPOUCXOXKICHUS U HBOJIIOIMIO PACTEHUI M JKUBOTHBIX (Ha MPHUMEpPE COMOCTABJICHUS OTAEIbHBIX
TpyNN); pOJb PA3JIMYHBIX OPraHU3MOB B JKM3HH YEIIOBEKA M COOCTBEHHOW JACSTEIHHOCTH;
B3aMMOCBSI3M OPTaHM3MOB M OKPYXKAIOIIEH Cpelibl; OMOJIOTHYECKOr0 pa3HOOOpa3usi B COXpaHEHUU
O6uocdepsl; HEOOXOUMOCTH 3alTUTHI OKPYKAIOIIEH CPeIbl; POJICTBO YEJIOBEKA C MIICKOTTUTAIOIIUMHU
JKUBOTHBIMHU, MECTO M POJIb YENIOBEKA B MPHUPOJIC; B3aMMOCBS3H UEJIOBEKA U OKPYKAIOIIEH Cpefbl;
3aBUCHUMOCTh COOCTBEHHOTO 3JI0POBbSI OT COCTOSIHHSI ~OKPYXKAIOIICH CpPeIbl, TPHYUHBI
HACJIEICTBEHHOCTH U M3MEHUMBOCTH, MPOSBICHUS HACIEACTBEHHBIX 3a00JeBaHUI, UMMYHUTETA Y
YeNI0BEeKa; POJIb TOPMOHOB U BUTAMHUHOB B OPTaHU3ME;

e uzyuamsy OuoaocuYecKue 00beKmbvl U NPOUECccyl: CTABUTH OMOJIOTMYECKUE IKCIIEPUMEHTHI,
OTHCHIBATh U OOBSCHATH PE3YNbTAThl OMBITOB; HAONIOIATh 32 POCTOM M Pa3BUTHEM PACTEHUN U
JKUBOTHBIX, MOBEJICHUEM >KHBOTHBIX, CE30HHBIMH HM3MCHCHHSMH B TIPHPOJIC; pacCMaTpHBaTh Ha
TOTOBBIX MUKpOIIpENapaTax U OMUCHIBATh OMOJIOTUYECKHE OOBEKTHI,

e paAcno3Hasams U ONUCHIGAMb: HA TAOIUIIAX OCHOBHBIC YACTH M OPTAHOU/IBI KIIETKH, OPTaHbI
U CHCTEMBbI OpPTraHOB YEJIOBEKa; Ha JKMBBIX O0BEKTax M TabIHUIIaX OpPraHbl IIBETKOBOTO PAaCTEHUS,
OpTaHbl ¥ CUCTEMBI OPTAHOB JKUBOTHBIX, PACTEHUS Pa3HBIX OTJIEIOB, JKUBOTHBIX OTACIHHBIX THIIOB
U KJIacCOB; HamOoJee PaclpOCTPAaHEHHBIE PACTEHUS M KMBOTHBIX CBOEH MECTHOCTH, KYJIbTYPHBIE
pacTeHHs W JIOMAIIHUX J>KUBOTHBIX, CHEIOOHBIC W SIOBHTHIC T'PHOBI, OIACHBIC IS YeIIOBEKa
pacTeHUs U KUBOTHEIE;

* 6bIA6AAMb U3MEHUYNBOCTH OPTaHU3MOB, MPHUCIOCOOICHUSI OPraHU3MOB K Cpele oOWTaHwus,
THUTIBI B3aUMOJICHCTBUS Pa3HBIX BUJIOB B 9KOCHUCTEME;

e cpasnugamsp OUOIOTUYECKUE OOBEKTHl (KJIETKH, TKaHU, OpPraHbl W CHCTEMbl OpPraHoOB,
OpPTaHU3MBI, MPEACTABUTEICH OTIAENBHBIX CUCTEMAaTHYECKUX TPYI) U JeNaTh BBIBOJABI Ha OCHOBE
CpaBHCHHS,

e onpeoenams NPUHAIICKHOCTh OMOIOTHYECKHUX 00BEKTOB K oTpeeeHHOM
CUCTeMaTUYeCKOM rpymnme (kinaccudukarus);




* AHAU3UPOBAMb U OUEHUBAMb BO3JCHCTBHE (AKTOPOB OKpYKaromiel cpeabl, (pakTopon
pHUCKa Ha 3[I0POBBE, MOCIEACTBUI JEATEIHHOCTH YEIOBEKa B IKOCHUCTEMAX, BIHSHIE COOCTBEHHBIX
MOCTYITKOB Ha KHBBIE OPTAaHU3MBbI M SKOCHCTEMBI;

* IPOBOOUMb CAMOCHIOAMENbHBLI NOUCK OUONOUYECKOU UHPOPpMaAyUU: HAXOAUTh B TEKCTE
y4eOHHMKA OTJIMYMTEIbHBIC TPU3HAKA OCHOBHBIX CHUCTEMATHUYECKHX TpYI; B OHOJIOTHYECKHX
CIOBapsiX W CIPAaBOYHUKAX 3HAUCHUS OWOJIIOTMYECKUX TEPMHUHOB; B PA3IHYHBIX HCTOYHHKAX
HEOOX0/MMYI0 HWH(GOpPMAIIMIO O JKUBBIX OpraHum3Max (B TOM 4HCJIE C HCIOJIb30BAHUEM
WH(OPMAIIMOHHBIX TEXHOJIOTHH);

Y4YeHHK /0JLKEH YMeTh HCIOJIb30BaTh NPHOOpPeTeHHbIe 3HAHWUS W YMeHUsl B
NMPAKTHYECKOIl 1eATeTbHOCTH U MOBCETHEBHOM KU3HU IS

e COONMIOICHUST Mep MPOPIIAKTHKN 3a00JIEBaHUMN, BBI3BIBACMBIX PACTEHUSMH, KHUBOTHBIMH,
OakTepusiMH, TPHOaMU U BUpyCaMu; TpaBMaTu3ma, ctpeccoB, BUU-uHdekunu, BpeHbIX PUBBIYCK
(KypeHue, aJKOTOJIM3M, HAPKOMAaHUs); HAPYIICHHWS OCAHKH, 3pPEHHS, CIIyXa, MH()EKIMOHHBIX H
MPOCTYIHBIX 3a00JICBaHUIA,

e OKQ3aHUs TMEPBOW TOMOIIM TPU OTPABICHUH SIOBHTHIMH TPUOAMH, PACTCHHSAMH, YKycaxX
KUBOTHBIX; TPU TPOCTYIHBIX 3a00JICBaHUAX, OXKOTraX, OOMOPOXKCHHUSAX, TpaBMax, CIACCHUU
YTOMAOILET0;

e PAIlMOHAIIBHOW OpraHM3allMu TPyJda U OTIbIXa, COOJIIOJCHHS TPaBHJ IOBEACHUS B
OKpYXKaroIlEeH Cpese;

e BBIPALIMBAHKS M PA3MHOXCHHS KYJIBTYPHBIX PACTCHUN W JIOMAITHUX XHBOTHBIX, yX0Ja 3a
HUMHU; TIPOBEICHHMSI HAOTFOICHUN 32 COCTOSTHUEM COOCTBEHHOT'O OpraHM3Ma.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

O6man ouosorus

9 kJacc.

Beenenue (1 4)

Mecto kypca «OO1iast 6HOJIOTHS» B CUCTEME €CTECTBEHHOHAYYHBIX IUCIMIUINH, a TAKXKE B
Omonornvecknx Haykax. Llenm wm 3amaum kypca. 3HaueHUE TpeaMeTa il MOHMMAHUS CIUHCTBA
BCET0 JKHBOT'O, B3aUMOCBSI31 BCEX YacTeit Onochepnl 3eMilu.

PA3/IEJT 1

IBOJIIOIMA KUBOT0 MHPa Ha 3emute (21 u)

Tema 1.1

MHoroo6pa3ue :kuBoro Mmupa. OCHOBHbIE CBOHCTBA KUBBIX OPraHU3MOB (2 4).

ENMHCTBO XMMHYECKOTO COCTaBa JKMBOM MAaT€pUHU; OCHOBHBIE TIPYIIBl XMMHUYECKHUX
AJIIEMEHTOB M MOJIEKYJ, 00pasylole >XMBO€ BelecTBO Ouocdepsl. KietouHoe crpoeHue
OpPraHu3MOB, HacesouMx 3emno. OOMeH BEIeCTB U CaMOPETYJIISAIMS B OMOJIOTMYECKUX CHCTEMAaX.
CamMoBOCTIpOM3BEICHUE; HACIEICTBEHHOCTh U M3MEHUMBOCTh KaK OCHOBA CYILIECTBOBAHUS >KUBOM
matepuu. Poct u pasButme. Paznpaxkumocts; (opMmbl M30MpaTenbHON peakluu OpraHW3MOB Ha
BHEIIHHE BO3JIEHCTBUSA. PUTMMUHOCTD MPOLECCOB XKU3ZHEACATENbHOCTH; OMOJIIOTUYECKUE PUTMBI U
X 3HaueHue. J[MCKpEeTHOCTh >KMBOIO BEIIECTBA M B3aMMOOTHOLIEHME YacTH M LEJIOr0 B
O6uocucremMax. JHEPro3aBUCUMOCTb KUBBIX OPraHU3MOB; (OPMBI TOTPEOICHUS IHEPTUH.

[{apcTBa >KUBOM MPUPOJIBI; KpaTKasi XapaKTePUCTUKA €CTECTBEHHOM CUCTEMBbI KJIacCH(PUKAIIMU
KUBBIX OPTaHU3MOB. BumoBoe pasHooOpasue.

m J[eMoHCTpanus cXeM CTPYKTYpbl LIAPCTB KUBON IPUPOJIBI.

Tema 1.2

Pa3BuTHe 6MO10THH B 101aPBUHOBCKHIi epuon (2 1)

Pa3zBuTtne Ouonoruu B JOJAapBUHOBCKHUI mepuoA. ['ocrnoacTBo B Hayke HpeICTaBICHUN 00
«W3HAYaIbHOU 1eN1eco00pa3sHOCTHY W HEU3MEHHOCTH XHUBOW mnpupojsl. Pa6otsl K. JlunHes mno
CHCTEMaTUKE PACTEHUU U )KUBOTHBIX. DBoMtonoHHas teopus K. b. Jlatapka.

m /lemoHcTpanus. buorpaguu ydeHbIx, BHECIINX BKJIaJ B Pa3BUTHE HBOJIOLHMOHHBIX HJEH.
Kuznb u gestenpHOCTh K. b. Jlamapka.

Tema 1.3



Teopus Y. /lTapBuHa 0 MPOMCX0KIEHUH BHIOB IIyTeM eCTECTBEHHOro oToopa (5 4)

[Tpeanoceiiku Bo3HUKHOBeHUs ydeHus Y. [lapBuHa: JOCTHKEHHS B OOJACTH €CTECTBEHHBIX
HayK, JKCIeaunoHHbIN Matepuan Y. Jlapsuna. Yuenue Y. [lapBuHa 006 HCKyCCTBEHHOM OTOOpE.

Yuenune Y. [lapBuHa 0 ecTecTBEHHOM oTOOpe. Bunm — snemeHTapHas 3BOIIOIHMOHHAS
eauHuna. BceeoOmas mHAMBUAyallbHAs W3MEHUMBOCTh M HM30BITOUHAS YHCIEHHOCTH MOTOMCTBA.
Bopr0a 3a cymiecTBOBaHHE U €CTECTBEHHBIH 0TOOP.

m Jlemoncrpanus. buorpadus Y. Jlapsuna. MapmpyT u koHKpeTHbIe Haxoaku Y. JlapBuHa
BO BpeMsI ITyTelIecTBUs Ha Kopadie «buripy.

Tema 1.4

IIprcnoco0/iIeHHOCTh OPraHM3MOB K YCJOBHUSIM BHeIIHeil cpeabl Kak pe3yJbTar
JeiCTBHSI €CTECTBEHHOT0 0TOOPAa (2 )

[TpucniocoOuTeNnbHBIE OCOOEHHOCTH CTPOCHHS, OKPACKU Teja U IOBEACHUS KUBOTHBIX.
3abota 0 noromcTBe. PU3NOIOTUYECKUE a/IANITALIUH.

Tema 1.5 Mukpo3sosonus (2 4)

Bun kak reHeTMuecKHM H30JMpPOBaHHas CHCTEMA; pEIPOAYKTHBHAs M30JIALUA U €€
MexaHu3Mbl. [lomynsaiuonHas cTpykTypa BUIA; SKOJIOIMYECKUE U TEHETHUECKHE XapaKTEPUCTUKU
nonyimsauui. Ilomymsinus — 2nemeHTapHas »JBOMIOLMOHHAA exuHuna. Ilyrm u ckopoctsb
BUJI000pa30BaHus; reorpaduyeckoe U IKOJIOrHUeCKOe BUI000pa3oBaHue.

m JlemMoOHCTpamus cxeMm, WITIOCTPUPYIOIIUX MPOIecC TeorpaguuecKkoro BUA000pa3oBaHus;
JKUBBIX PACTEHHUI U >KMBOTHBIX, repOapueB M KOJUICKIMM, MOKA3bIBAIOIIUX WHIUBUAYAIbHYIO
M3MEHYMBOCTh U pa3zHooOpa3re COPTOB KYJIbTYPHBIX PACTEHHHA M MOPOJ JOMAIIHUX >KUBOTHBIX, a
TaK)Ke pe3yNbTaThl MPUCIOCOONIEHHOCTH OPraHu3MOB K cpele OOWTaHHS U Pe3yIbTaThl
BHUJ1000pa30BaHUs.

m JlaGoparopHble U MpaKTUUYECKHE PaObOTHI

N3ydeHnue npucrnocoO0IeHHOCTH OPraHu3MOB K cpejie OOuTaHus*.

W3ydyeHrne n3MEHYMBOCTH, KPUTEPUEB BUJA, PE3YIbTATOB UCKYCCTBEHHOTO OTOOpa Ha COpTax
KYJIbTYPHBIX paCTCHUI™.

Tema 1.6

Buonoruueckue nocaencTeus axantanun. Makpodsoswonus (5 1)

['maBHBle  HampaBieHUs  3BOJIIOLMOHHOrO  Ipolecca. buomornueckuii  mporpecc H
OHOJIOTrNYECKU perpecc (A. H. CeBep110B). [lytu JOCTHUKEHUS
6uonornyeckoro nporpecca. OCHOBHbIE 3aKOHOMEPHOCTH IBOJIIOLIMHN: JUBEPrEeHIINS,
KOHBEPreH1Ms, Mapajyienn3M, paBujia dBOIIOLUHN TPy OPTaHU3MOB.

Pe3ynpTaThl  3BOMIOLMHU: MHOroo0Opasue BHJIOB, OpraHudeckas 1e1ecoo0pa3HOCTb,
MOCTENIEHHOE YCII0)KHEHNE OPraHU3aliH.

m JleMoHCTpanusi IpUMEpPOB TOMOJIOTUYHBIX M AHAJOTMYHBIX OPraHOB, MX CTPOEHUS U
MPOUCXOKICHUSI B OHTOTEHE3€; CXEMBbl COOTHOIIEHHUS IyTeH MPOrpecCUBHON OMOJIOTHYECKOM
IBOJIIOLIMK; MaTEpUAJIOB, XapaKTEPU3YIOUIUX NPEACTAaBUTENIEH JKUBOTHBIX U PACTEHUI, BHECEHHBIX
B KpacHyto KHUTY M HaxOJsIIMXCs TOJT OXPaHOM TOCyJapCTBa.

Tema 1.7

Bo3nukHoBeHue xu3HM HA 3emiie (2 4)

Opranndeckuil MUp Kak pe3yiabTaT dBOIIOLUH. BO3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMIIE.
XuMuueckul, npenoduonornueckuii (teopus akagemuka A. WM. Omnapuna), Ouosormyeckuii u
COLIMAJIbHBIN ATAIbl Pa3BUTHS )KUBOM MaTepUH.

OWIOreHeTHYeCKUe CBSI3M B JKUBOM TPUPOJE; €CTeCTBEHHAs KJIacCHU(PUKALUS KHUBBIX
OpraHU3MOB.

] JleMoHCTpanusi cXeM BO3HHUKHOBEHHUS OJHOKJIETOYHBIX JYKApUOT, MHOTOKJIETOUYHBIX
OpPraHU3MOB, Pa3BUTHS LAPCTB PACTEHUN U KUBOTHBIX.

Tema 1.8

Pa3BurTne xu3Hu Ha 3emiie (3 4)

Pa3BuTHe xu3HU Ha 3eMiie B apXeHCKYI0 U MPOTEpO30iCcKyto 3pbl. [lepBble cienbl KU3HU Ha
3emie. IlosiBneHHe BceX COBPEMEHHBIX THIIOB OECMO3BOHOYHBIX JKMBOTHBIX. [lepBble XOpIOBBIE.
Pa3BuTre BOOHBIX pacTeHU.



PazButne xu3Hu Ha 3emiie B MaJ€O30MCKYI0 3py. [losiBIeHre M 3BOMIOLHS CYXOIYTHBIX
pacteHuil. [lanmopoTHUKH, CEMEHHBIE NANOPOTHUKH, I'OJOCEMEHHBIE PACTCHMS. BO3HUKHOBEHME
MIO3BOHOYHBIX: PHIOBI, 3 MHOBOIHBIE, IPECMBIKAFOIIIUECS.

Pazutue xu3Hm Ha 3emie B ME3030MCKYI0 U KailHO30Mckyio o9pbl. [losBiieHue u
pacpoCTpaHEHUE IOKPHITOCEMEHHBIX pACTCHHH. BO3HMKHOBEHME NTHUII M MJIEKONHTAIOIIMX.
[TostBneHue u pa3BUTHE IPUMATOB.

IIpoucxoxnaenue denoBeka. MecTo denoBeka B KuUBOM mpupozae. Cucremarndeckoe
nojoxxeHre Bujaa HOmMo sapiens B cucreme XUBOTHOro Mmupa. [Ipu3HaKu M CBOWCTBa 4eIOBEKa,
IIO3BOJIAIOIINE OTHECTH €r0 K Pa3JIMYHbIM CUCTEMATHYECKUM IpyIIIaM LapcTBa KUBOTHBIX. CTagun
SBOJIIOLIMM YEJIOBEKA: JPEBHEUINNI Y€I0BEK, IPEBHUM YEIOBEK, IEPBBIC COBPEMEHHBIE JTFOH.

CpoiicTBa  4yenoBeka Kak  Owomormyeckoro Buza. [lomymsnuoHHas  CTPyKTypa
Buza HOMO sapiens; uenoBeueckue pachl; pacooOpa3OBaHME; EIMHCTBO IPOHMCXOXKICHUS PAc.
AHTHHay4yHas CyIIHOCTb pacu3ma.

m JlemoHCcTpanus penponaykiuid kapTuH 3. bypuana, orpaxaromux ¢ayny u  diaopy
pa3IMYHBIX 3p U IEPUOJOB; CXEM Pa3BUTHSI LAPCTB KMBOW MPUPOJbI; OKAMEHEJIOCTEH, OTIIEUYaTKOB
pacTeHHi B JPEBHUX NOpoJax. Moean CKEeJIETOB YEI0BEKa U TO3BOHOYHBIX KUBOTHBIX.

[ | Ocnognvie nonamus. buonorus. Kuzub. OCHOBHBIE OTJINYUS KUBBIX OPraHU3MOB OT
00BEKTOB HEKUBOM MPUPOJbl. YPOBHU oOpraHuzanuu xuBod wmarepud. OOBEKTBI M METOJbI
u3y4deHus B 6uonoruu. MHorooOpasue Kx1BOro Mupa.

Opomouus. Bupn, momymsums; ux kpurepuu. bopbba 3a cymecrBoBanue. EcTecTBeHHBIN
0oTOOp Kak pe3ynbTaT OOpbOBI 3a CyIIECTBOBAaHME B KOHKPETHBIX YCJIOBHSAX CpEAbl OOMTaHWS.
«BoOJHBI KU3HNY.

MaxkponsBodronusi. buonorndeckuii mporpecce n omonorndeckuii perpecc. IlyTu moctuxenus
OuosI0rnYecKoro nporpecca; apoMopdo3bl, UINO0AAANTALIMU, 001 IereHepaLus.

Teopus akagemuka A. M. OnaprHa o MpoUCXOXKACHUN XKU3HU Ha 3eMIIe.

Pa3BuTHe JKMBOTHBIX M pAcCTEHUH B pa3jIMYHBIE MEPUOABI CYILECTBOBAaHUSA 3E€MIIM.
[TocTteneHHOE YCIIO)KHEHHE OpraHW3allid W NPUCHOCOOJICHHWE K YCIOBHSIM CPEIbl KUBBIX
OpraHMsMoB B 1ponecce HdBomonuu. IIpoucxoxaenne demoseka. JIBWKylue  CHIIBI
aHTponoreHesa. Ponp Tpyzaa B mpouecce npeBpalieHus 00e3bsHbl B 4elloBeKa. YenoBeueckue pachl,
ux equHCTBO. KpuTHka pacusma.

B Vumenusa. OOBSACHATh C MATEPUAIIMCTUYECKUX MO3ULIMNA MPOIIECC BOSHUKHOBEHUS KU3HU Ha
3emMJle KaKk eCTECTBEHHOE COOBITHE B LIEMH YBOJIIOIMOHHBIX TPE0Opa30BaHUl MaTEPUHU B IIEJIOM.

OOBSICHATH OCHOBHBIE CBOMCTBA JKUBBIX OPraHM3MOB, B TOM YHCIIE MPOLIECCHl METab0IM3Ma,
CaMOpETYJISILIMIO; TIOHATHE TOMEOCTa3a KaK pe3yibTaT SBOJIIOLMH KUBOM MaTepUH.

Hcnonp30BaTh TEKCT y4yeOHHMKA U JPYTUX Y4eOHBIX MOCOOMI uis cocTaBieHMs] TaOui,
OTpaXKAIOIIMX OdTalbl Pa3BUTHs XU3HU Ha 3€MJl€, CTAHOBJIEHHUS 4YesloBeKa. MCronap30BaTh TEKCT
yueOHMKa g paboThl C HaTypajJbHBIMM OObeKTaMu. JlaBaTh apryMEHTHPOBAHHYIO KPUTHKY
pacusma.

] Mexnpeamernsie cBs3u. Heoprannueckas xumust. Kucnopon, Bonmopoa, yriaepon,
azoT, cepa, pochop W Hpyrue sieMeHTH nepuoamueckoit cuctembl J. U. MenneneeBa, mux
OCHOBHBIE CBOWCTBA.

Oprannyeckas xuMus. OCHOBHBIE TPYIIIBI OPraHUYECKUX COCIUHEHUI.

®uszuka. MoHusupyroliee U3iydeHne; NOHITHE O J103€ U3IYyYCHUs U OMOJIOTMYECKOMN 3aluTe.

ActpoHomus. Oprannsanus IiaHeTHbIX cucteM. CoslHeuHas cucTeMa; ee CTpykTrypa. Mecro
raHeTsl 3emiis B COTHEYHOU CHCTEME.

Ucropus. Kynerypa 3anannoit EBpornsl konna XV — nepoit noioBunsl XVII B. KynbTypa
NepBOro nepuoja HoBoi ucropuu. Bennkue reorpaguueckue OTKPBITUS.

OKoHOMUYecKas reorpadus 3apyoexHpix cTpaH. Hacenenme mupa. ['eorpadust HaceneHus
MUpa.

®usnueckas reorpagusi. lcropusi KOHTHHEHTOB.

PA3/IEJT 2

CTpyKTypHasi OpraHu3anus KuBbIX opranu3mos (10 u)

Tema 2.1

Xumuueckasi Opranu3amnusi KJieTku (2 1)



DJIEMEHTHBIH COCTaB KJIETKH. PacmpocTpaHEHHOCTh AJIEMEHTOB, MX BKJIaJ B OOpa3OBaHHE
KUBOW MaTepuu M OOBEKTOB HEKUBOW MPHUPOJBL. MaKpOdJIeMEeHThI, MUKPO3JIEMEHTHI; UX BKJIaJ B
00pa30BaHNE HEOPTraHNYECKUX U OPTaHUYECKUX MOJIEKYJI JKUBOT'O BEIIECTBA.

Heopranuueckue MoOJ€Kyabl >KMBOIO BEIIECTBA: BOJA; XHUMHUYECKHE CBOIlCTBa U
O6uonornyeckas posb. Colu HEOPraHMYECKUX KHCIOT, MX BKJIaJ B oOecredyeHue MpoLeccoB
KHU3HEIEATSNIFHOCTH M TOJAJEepKaHWEe TomeocTa3a. Poilb KaTHOHOB M aHHMOHOB B O0ECIIEUCHUU
IIPOLIECCOB KU3HEACATENbHOCTH. OCMOC U OCMOTHYECKOE JABJIEHUE; OCMOTHYECKOE MOCTYIUICHHE
MOJIEKYJI B KJIETKY.

Opranuyeckue MOJIEKyIbl. bruojgoruueckue noiauMepsl — OENIKH; CTPYKTYpHasi OpraHu3aLysl.
DOyHKIUK OEITKOBBIX MOJICKYJI. YTieBoabl. CTpoeHue U Ouoorudeckas poib. JXupsl — OCHOBHOM
CTPYKTYPHBI KOMITOHEHT KJIETOYHbIX MeMOpaH u wuctouHuk sHepruu. JHK — wmonexymnsi
HacieactBeHHocTH. Penymmukanus JIHK, nepenaya nacnenactBeHHOW MHGOpPMAIUU U3 TTOKOJICHHS
B mokosieHue. llepemaua  HacienCTBEHHOH mHopMamuu W3 sapa B LUTOIUIA3MY;
tpanckpunuus. PHK, crpykrypa u ¢pynkunu. MHpopMannoHHble, TpaHCIOPTHBIE, puOOCOMaIbHBIE
PHK.

m JlemMoHcTpauuss OOBEMHBIX MOJENeH CTPYKTypHOW OpraHu3anuy OHOJIOTMYECKUX
MOJIMMEPOB: OEJIKOB M HYKJIEWHOBBIX KHCJOT; MX CpaBHEHHE C MOJENSMH HMCKYCCTBEHHBIX
MOJIMMEPOB (TTOJIMBUHUIIXJIOPHT).

Tema 2.2

O0OMeH BellleCTB H NMpeodpa3oBaHue FJHEPTHH B KieTKe (3 4)

OOMeH BelleCTB U MPEBPALIEHUE SHEPTUU B KIIETKE. TpaHCIIOPT BELIECTB YEpe3 KIETOUHYIO
meMmOpany. IIuHo- u Qarounuto3. BHYTpUKIETOYHOE NUILEBApEHUE U HAKOIUIEHUWE SHEPIHUu;
pacIernieHe roKo3bl. bBuocuHTe3 6EIKOB, )KUPOB U YIIIEBOJIOB B KIETKE.

Tema 2.3

Crtpoenue n GyHKIUH KJIeTOK (5 4)

[TpokapuoTuueckue kierku; (Gopma u pasmepsl. CTpoeHHE LUTOIUIA3Mbl OakTepUalbHON
KJICTKH;, OpraHu3amus MeTra0oiau3Ma y TpOKapuoT. [ eHeTwdeckui anmapar OaKTepHid.
Crnopoo6pa3zoBanue. Pasmuoxxenue. Mecto 1 posib MPOKapHOT B OMOLIEHO3aX.

Oykapuorudeckas kieTka. Llutonnazma sykapuoruueckoil kiaeTku. OpraHesibl HUTOIIA3MBbI,
uX CTpykTypa u ¢yHkuuu. Llutockener. BkiaroueHus, 3HaueHHE U poJib B META00OIM3ME KIIETOK.
KnerouHoe sapo — LEHTp yInpaBlieHUs >KU3HEAEATENbHOCTBIO KIETKH. CTPYKTYpbl KJIETOUYHOTO
aapa:  saepHas ~— 00o0JIouKa,  XpPOMAaTHH (T€TepoOXpOMAaTHH),  SAPBILIKO. OcobenHnoctu
CTPOEHUS PaCTUTENIbHOMN KIETKH.

Henenne knerok. Kinerkn B MHOrokiaerouHom opranusme. [lonstue o auddepeHnmnpoBke
KJIETOK MHOTOKJIETOYHOTO OpraHu3ma. MwuroTuueckuil nuki: uHTepdasza, pexymaukanus JIHK;
MUTO3, ()a3bl MUTOTHYECKOTO JIeJE€HUs M MPeoOpa3oBaHUs XPOMOCOM; OMOJIOTHYECKMHA CMBICT U
3HaueHue MUTO3a (Oecronoe pa3sMHOXKEHHE, pOCT, BOCIOJHEHHE KIJIETOYHBIX IOTEPh B
(U3UOTIOTMUECKUX U MTATOJIOTHYECKUX YCIOBUSAX).

KnerouHnas Teopust cTpo€HUsI OPraHU3MOB.

m /JlemoHcTpaums. IlpuHuMNUanbHBIE CXEMBI YCTPOWCTBA CBETOBOTO M AJIEKTPOHHOIO
MuKpockomna. Cxembl, WITIOCTPUPYIOIIME METObl IpernapaTUBHOW OMOXMMHUHU U HMMMYHOJIOTHH.
Mognenn knerkn. CXeMbl CTPOEHHUS OPraHOMJOB  PACTUTEIBHOM M KUBOTHOM  KIJIETOK.
Mukponpenapatbl KJIETOK pacTE€HUI, JKMBOTHBIX W  OJHOKJETOYHBIX TIpuOOB. Durypsi
MUTOTHYECKOTO JEJIEHUs B KJIETKAaX KOpEIKa JyKa I0Jl MMKPOCKOIIOM M Ha cxeme. Marepuansl,
paccka3zbiBaronire o ouorpadusax y4eHbIX, BHECUINX BKJIA] B pa3BUTHE KJIETOUYHOM TEOpUH.

m JlaGoparopHas pabota

N3ydeHue kineTok OakTepuil, pacTeHU U )KMBOTHBIX Ha TOTOBBIX MUKpOIpenaparax ™.

| OcnosHnvle nouamus. OpraHndyeckue M HEOPraHWYECKHE BeIecTBa, 0Opasyrolue
CTPYKTYpHbIE€ KOMIIOHEHTHl KJeTOK. [IpokapuoThl: OakTepuu U CHUHE3EJIEHbIE BOJOPOCIU
(unaHoOakTepum). DyKapHOTHYECKasi KJIETKa; MHOrooOpashe 3yKapHOT; KJIETKU OJHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH pacTUTEIbHOW M >KUBOTHOM KIETOK. Sapo u
LUTOIJIa3Ma — IJIABHBIE COCTaBHbIE 4YacTH KiIeTkH. OpraHoumjpl LUTOIUIa3Mbl. BrirodeHus.
Xpomocombl. Kapuornn. MUHTOTHYECKHH UIUKI; MHTO3. DHOJOTMYECKHM CMBICH MHTO3a.
[Tono>keHNs KIIETOYHOW TEOPUU CTPOEHUSI OPraHU3MOB.



B Vwmenus. OObSACHATD PUCYHKHU U CXEMBI, NpeACTaBIeHHbIE B yueOHNKe. CaMOCTOSTEIbHO
COCTaBJISITh CXEMBI IPOLIECCOB, IPOTEKAIOIINX B KIETKE, U «IIPUBSI3bIBAThY OTAEIBHBIE UX ATAIbl K
pPa3IMYHBIM  KJIETOYHBIM CTPYKTypaM. MiumrocTpupoBaTh OTBET MPOCTEUIIUMHU CXEMaMU H
PUCYHKaMH KJIETOYHBIX CTPYKTyp. PabGoTaTh ¢ MHMKpPOCKOIIOM ¥ W3TOTOBISTH MPOCTEUIIHE
npernaparsl 411 MUKPOCKOITUYECKOTO UCCIIEI0BaHUSI.

m  Mexnpeamernole cBA3u. Heopranmueckast xumus. Xumudeckue cBsizu. CTpoeHue
BeniecTBa. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

Opranuueckas xuMus. [IpyHIMIBI OpraHM3alMM OPraHUYECKUX COEAMHEHUN. YTIIEBOJBI,
JKUPBI, OCTKU, HYKJICMHOBbBIE KUCIOTHI.

®u3uka. CBOWCTBA )KUJIKOCTEH, TEIJIOBBIC BJICHUS. 3AaKOHBI TEPMOJUHAMUKH.

PA3JIEJI 3

Pa3MHoKeHHe U HHIUBHUAYAJbHOE pa3BuTHe opranu3mos (5 4)

Tema 3.1

PazmHoKeHHe OPraHu3moB (2 4)

CymHocts u (OpMBI pa3MHOMKEHHSI OpraHu3MOB. becrionoe pa3sMHOXKEHUE pacTeHUH U
KUBOTHBIX. [lO7OBOE pa3sMHOKEHUE MKHUBOTHBIX M pAacTeHHil; 00pa3oBaHHE IMOJOBBIX KJIETOK,
OCEMEHEHUE U OIUIOAO0TBOpEHKE. bruosornueckoe 3HaueHue MOJI0BOI0 pa3MHOXKEeHHUA. ["ameTorenes.
[lepuoasl  00pa3oBaHUsl TMOJIOBBIX KIETOK: pPa3MHOXKEHHUE, PpOCT, co3peBaHHe (Meio3)
U GOpMHPOBAHUE MOJOBBIX KJIeTOK. OCOOCHHOCTH criepMaToreHe3a u oBorenesa. Omio10TBOpeHue.

m JleMoHCTpalusi MIAaKaToOB, WUJUIIOCTPUPYIOUIMX CHOCOOBI BEreTaTUBHOTO Pa3MHOKEHUS
IUIOJIOBBIX JIEPEBbEB M OBOILIHBIX KYJIBTYP; MHKPOIIPEIApaToB SIMLEKIETOK; hoTorpadmuid,
OTpaXkarIlUX pasHooOpa3re NOTOMCTBA Y OJTHOU Mapbl pOJUTENEH.

Tema 3.2

NuauBuayaibHOE pa3BUTHE OPraHu3MOB (OHTOreHe3) (3 4)

OMOpHOHANBHBIA Tepuoa pa3BuTHA. OCHOBHBIE 3aKOHOMEPHOCTH JApOOJICHUs; 00pa3oBaHHe
OJIHOCIIOMHOTO  3apojpliia — Onactynbl.  [acTpynauus;  3aKOHOMEPHOCTH — 0OpazoBaHUs
JIBYCJIOWHOTI'O 3apOAbIIIa — IacTPYJIbL. [IepBuuHbI OpraHoreHe3 u JanbHEeNIas
muddepeHIMpoBKa TKaHel, opraHoB U cucteM. [locTomMOproHanbHbINA mepuos pa3BuTus. DopMel
oCTAMOPHOHAIFHOTO TIepro/a pa3BuTHs. HenpsiMoe pa3BuTHE; IOTHBIN U HETOIHBIN MeTaMopdo3.
buonoruueckuii cmpich pa3Butus ¢ meramopdozom. [Ipsmoe pazpurue. CrapeHue.

OO0111e 3aKOHOMEPHOCTH Pa3BUTHS. BUOTE€HETHUECKUI 3aKOH.

CxoactBo 3apofplmieil W »MOpHOHalbHas JAuWBepreHuus mnpusHakoB {3akoH K. bopa).
buorenernueckuii 3akoH (3. Tekxkenr u K. Mriomiep). PaGorer A. H. CeseproBa 00
AMOPHOHAIEHOW U3MEHUHBOCTH.

m JlemoHcTpauust TaOaMl, WUIIOCTPUPYIOUIMX Ipoliecc MeTamopdo3a y UJIEHUCTOHOTHUX,
MO3BOHOYHBIX (’KECTKOKPBUIBIX U YEHTYHYaTOKPBUIBIX, aM(uOuii); TabIull, OTpaskaoluX CXOACTBO
3apobllield MO3BOHOYHBIX JKMBOTHBIX, a TaKXK€ CXeM IpeoOpa3oBaHHs OpPraHOB U TKaHEH B
¢uorenese.

OcHosHbie nonamus. MHoroo6pasue Gopm U pacpoCTPaHEHHOCTh 0ECIIOIOT0 Pa3MHOKEHHUS.
Bbuonorunueckoe 3HaueHue 6ecronoro pazmMHoxkeHus. [lonoBoe pasMHOKEHHE U €ro OHOIOTHYecKoe
3HaueHue. ['amerorenes; Meiio3 u ero 6uonornueckoe 3HayeHue. OmiI0J0TBOPEHHUE.

B Vwmenus. OObACHATH MpoliecC MeHo3a U ApPYyrHe 3Tanbl 00pa30BaHMs MOJOBBIX KIETOK,
UCIIOJIb3YSl CXEMBbl U PUCYHKH M3 y4yeOHMKa. XapaKTepu30BaTh CYHIHOCTh OECHOJIOro M IOJOBOIO
pa3MHOXKEHUS.

m  Mexnpenmerneie cBsa3u. Heoprannueckas xumus. OxpaHa NpUPOAbI OT BO3IECHCTBHUSA
OTXO0J10B XUMHUUYECKUX NTPOU3BOJICTB.

®usuka. IIeKTpoMarHuTHOE noJie. MoHu3upyroliee n3nydeHue, NOHATHE O 103€ U3ITYUEHUS
¥ OMOJIOTHYECKOM 3alIuTe.

PA3JIEJI 4

HaciencTBeHHOCTh M H3MEHYHBOCTH OPraHu3Mos (20 u)

Tema 4.1

3aKOHOMEPHOCTH HACJIe0BaHUsI Npu3HAKOB (10 1)

OtkpeiTue I'. MeHenem 3aKOHOMEPHOCTEN HacieIoBaHUs MPU3HAKOB. [ nOpumonornyeckuit
METO]I U3Y4EHUs1 HACJIEACTBEHHOCTH.



['eHeTnyecKkoe onpeeseHne noJa.

['eHOTHI Kak LieJocTHas cucreMa. B3auMmonelcTBUE ajuIEIbHBIX U HEAJIENIBHBIX T'€HOB B
OIpECIICHUN TIPU3HAKOB.

m  JlemoHcTpanusa.  Kaptel  xpomocoM — 4denoBeka.  PoOnoCiIOBHBIE  BBIJAIOIIUXCS
IpefcTaBUTeNIell  KylbTypbl. XpOMOCOMHBIE aHOMAJIUM YeJOBeKa U MX (PEHOTUIIMYECKHE
IPOSIBJICHUS.

m JlaGoparopnas paboTa

Pemenue reneTueckux 3ajad ¥ COCTaBIEHUE POJIOCIOBHBIX.

Tema 4.2

3aKOHOMEPHOCTH H3MeHYHBOCTH (6 1)

OcHoBHBIE (POPMBI M3MEHYMBOCTH. | eHOTHNHMYECKas U3MEHYMBOCTh. MyTauuu. 3HaYeHHE
MyTali JUId OPaKTUKU CEeJIbCKOro Xo3siicTBa M 6uoTexHosoruu. KomOuHaTHBHAS M3MEHYHUBOCTb.
DBOIIIOLIMOHHOE 3HAYCHNE KOMOMHATUBHOW N3MEHUMBOCTH.

deHoTUNMYECKasd, WM MOAU(DUKALIMOHHAS, N3MEHYUBOCTb. Posib yciioBUil BHEIIHEH cpefbl B
pa3BUTUU U MPOSIBICHUH IPU3HAKOB U CBOMCTB.

m  JlemoHnctpanus. [Ipumeps! MoaM(pUKALIMOHHON H3MEHYUBOCTH.

m JlaGoparopHas paboTa

[ToctpoeHue BapHallMOHHOW KpUBOWM (pa3Mepbl JINCTHEB PACTEHUHM, AHTPOIOMETPUYECKHE
JTAHHBIC YYAIIUXCS).

Tema 4.3

CeJieknusi pacTeHHil, )KHBOTHBIX 1 MUKPOOPraHu3MoOB (4 1)

LleHTpBl MPOUCXOXKIEHUS U MHOT000pasus KyJbTypHbIX pacteHuit. CopT, mopoja, IITaMM.
Merozap! ceneKkuuyu pacTEeHUN U KUBOTHBIX. JJOCTHKEHUS M OCHOBHBIE HAIIPABIICHUS COBPEMEHHOMN
CEJIGKIIMM. 3HAUYEHUE CEJIEKIMM JUIsl  Pa3BUTHUS  CEIbCKOXO3AMCTBEHHOIO IPOM3BOACTBA,
MEAMLMHCKONW, MUKPOOHOJIOTUYECKON U APYTUX OTPACIEH MPOMBIIIIEHHOCTH.

m  JlemoHcTpanusa. CpaBHMTENBHBIM AaHAIU3 IOPOJ JOMAIIHUX JKUBOTHBIX U COPTOB
KYJIbTYPHBIX pacTeHUNl M UX JIUKUX mpenkoB. Kosuieknuu M mpenaparbl COPTOB KYJIBTYPHBIX
pacTeHHi, OTIMYAIOIINXCS HauOO0JIbIIEH MII0J0BUTOCTHIO.

Ocnognvie nonssmus. I'ed. 'eHOTUN Kak cucTeMa B3auMOJICHCTBYIOIINX T€HOB

opranusMma. [Ipusnak, cBoiicTBO, peHorum. ['eHeTHUECKOE OIpeesieHUe NoJIa Y )KUBOTHBIX U
pactenuii. HacnencrBeHHas v HeHacneACTBEHHAs] U3MEHYMBOCTh. MyTallMOHHAas 1 KOMOMHATUBHAs
U3MEeHYNBOCTb. Moaudukanuu; HopMa peakiuu. Cenexuust; ruOpuausanus u oroéop. I'ereposuc
U TIOJIUIUION 1M, uX 3HaueHue. CopT, mopoja, MTaMM.

B Vwmenus. OObACHATP MEXaHU3Mbl NEepeAayd MPU3HAKOB M CBOWCTB M3 IOKOJEHHUS B
MOKOJIEHUE, a TaK)K€ BOBHUKHOBEHUE OTJIMYUI OT POAUTENHCKUX (POpM y MOTOMKOB. COCTaBIAThH
IpoCTelIINe POIOCIOBHbIE U pelllaTh FreHeTHYeckue 3aaa4un. [loHnmaTh He0OX0IMMOCTh Pa3BUTHS
TEOPETUYECKOW T'EHETHUKM W TPAKTUYECKOW CEIeKUUU JUIsl TOBBIMIEHHUS 3(PPEKTUBHOCTU
CeJIbCKOXO035HCTBEHHOT'O ITPOU3BO/ICTBA U CHIKEHHSI Ce0ECTOMMOCTH MPOJIOBOIbCTBHUS.

m  Mexnpenmernsle cBa3u. Heopranmueckast xumus. OxpaHa nOpupojsl OT BO3AECUCTBUSA
OTXO0JI0B XUMHUYECKUX NTPOU3BOJICTB.

Oprannyeckas xumus. CtpoeHue U QyHKIUN OPraHUYECKUX MOJIEKYN: O€JKH, HYKJIECHHOBbBIE
kucnotsl (JJHK, PHK).

®uzuka. JluckpeTHOCTh anekTpuyeckoro 3apsia. OCHOBBI MOJEKYJISPHO-KUHETHUECKON
Teopuu. PentreHoBckoe nznydyenue. [loHsaTHE 0 103€ M3My4YeHUs M OMOJIOrMYECKOH 3alluTe.

PA3JIEJI 5

B3anMooTHOIEHNsI OpraHu3Ma u cpeabl. OcHOBBI IKoJ0orHM (5 4)

Tema 5.1

Buocdepa, ee crpykrypa n pynkuuu (3 u)

buocdpepa — xuBas obonouka miuaHeTsl. CTpykTypa 6uocdepsl. KommnoneHTsl Onocdepsr:
KMBOE BEIIECTBO, BUIOBOHM cocTaB, pasHOOOpa3We W BKIaJ BOMOMAaccy; OMOKOCHOE M KOCHOE
BemectBo Oumocdepsl (b. .  Bepnanckwuit). Kpyropopor Bemects B mpupoje. EcrecTtBeHHBIC
cooOmiecTBa KMBBIX OpPraHW3MOB. broreornieHo3sl. KoMmoHeHTbI OHOreOneHO30B: MPOIYLEHTHI,
KOHCYMEHTBI, pelyLIeHThl. brolleH03bI: BH10BOE pa3HOo00pa3ue, MII0THOCTh MOMYJISIHi, 6nomacca.



Abuotuueckue (axkTopsl cpenbl. Poib TeMmeparypbl, OCBEIIEHHOCTH, BIQKHOCTH U JIPYTHX
(GakTOpOB B KH3HEIEATEIBHOCTH cooOmiecTB. VHTEHCHBHOCTh JeHCTBUS (aKTOpa Cpensl;
orpannuuBaImuii  (daktop. Bzaumoneiicteue  (pakTopoB cpembl, TMpeaeabl  BBIHOCIHBOCTH.
buotnueckue Qaxropsr cpenpl. llenmu u ceT nMTaHHUA. DKOJOTHUYECKHE TMHUPAMUIBL YHCEN,
O6uomaccel, sHepruu. CMmena 6morneHo30B. [IpuuuHbl cMeHbI OMOIIEHO30B; (OPMUPOBAHHE HOBBIX
COOOIIECTB.

@®opMbl B3aUMOOTHOILIEHUN MEXIy opranu3mamu. [[o3UTHBHBIE OTHOIIEHUS — CHUMOHO3:
MyTyaJIu3M, Koolepauusi, KOMMEHCAIM3M. AHTUOMOTUYECKUE OTHOLIEHMS: XUIIHUYECTBO,
napasuTH3M, KOHKypeHuus. HelTpaibHble OTHOLICHHS — HEUTPAIU3M.

m JleMoHCTpanusi: a) cxeMm, WUIIOCTPUPYIOLIUX CTPYKTYpPY OHOChEphl U XapaKTepU3YIOIIHNX
OTJeNIbHBIC €€ COCTAaBHbIE YacTH, TaOJIHII BHIOBOTO COCTaBa U pazHOOOpa3usi )KUBBIX OPraHU3MOB
o6unochepsl; cXxeM KpyroBopoTa BEIIEeCTB B IPUPOJIE;

0) KapT, OTpPaXaWIUUX TIE€OJOIMYECKYI0 HCTOPUI0O MAaTEPUKOB; pPaclpOCTPAHEHHOCTH
OCHOBHBIX OMOMOB CYIIIH;

B) nuaduiabmoB U kuHOpMIbMa «bruocdepar;

I) IpUMEpPOB cUMOMO03a MPECTaBUTENEH Pa3IUYHbIX LIAPCTB )KUBOW IPUPOIBL.

m JlaGopaTopHbIe U IpaKTHIECKHE PAOOTHI
CocraBieHue cxeM Tepeladyd BEIIeCTB W JHepruu (Iiemeil muraHus)*.

W3ydyeHrne U onucaHue PKOCHUCTEMbI CBOEH MECTHOCTH, BBISIBJICHHWE THUIIOB B3aWMOJAECHCTBUS
pa3HbIX BUJOB B JAHHOM SKOCUCTEME™.

Tema 5.2

Buocdepa u yesoBek (2 1)

[TpuponHbie pecypchl U UX UCIIOJIb30BAHHUE.

AHTpOIIOTeHHBbIE (aKTOpPhl BO3ACUCTBHUS Ha OWOICHO3bI (POJIb YeElIOBEKa B MPHUPOJIE);
NOCNEACTBUSI  XO3SHUCTBEHHOW  JAeATEeNbHOCTH  4enoBeka.  [IpoOiembl  pannoHalbHOTO
MPUPOIONIONB30BAHUS, OXPAHbI MPUPOJBL: 3aIIUTA OT 3arpsi3HEHUH, COXpaHEHUE ITAJIOHOB U Ia-
MSITHUKOB IIPUPO/Ibl, 00€CIIEYeHNE TPUPOJAHBIMU PECYpCAMU HACEJIEHUS TUIAaHETHI.

m /lemoHcTpanus KapT 3aoOBEAHBIX TEPPUTOPUIN HAIlIEH CTPAHBI.

m [IpakTnueckas padora

AHanu3 U OlleHKa MOCIEACTBUM NESTEIILHOCTH YEIOBEKa B SKOCUCTEMaXx *.

m Ocnosuvie nonamus. buocdepa. buomacca 3emnu. buosnoruueckass HpoAYKTUBHOCTD.
XKusoe BemecTBO U ero ¢yHKUMU. bronornyeckuii KpyroBopoT BEIIECTB B MPUPOAE. DKOJIOTHSL.
Buemnss cpema. Okonoruueckue GpakTopbl. AOUOTHYECKHE, OMOTHYECKHE W aHTPOIOTEHHBIC
(dakTopbl. DKOJOTMYECKHE CHCTEMBl: OHMOIeoleHo03, OuoneHo3, arpoueHos. IlpoxyueHTsl,
KOHCYMEHTBI, pelylleHTbl. CaMoperysiius, cMeHa OMOIIEHO30B U BOCCTAHOBJIEHHE OMOLIEHO30B.

BosgeiictBue venoBeka Ha Ouocdepy. OxpaHa NpUpojbl; OMOJOTHYECKMH M COLMAIbHBIN
CMBICJI COXPaHEHHUs BHUJOBOIO pa3HOOOpa3usi OMOIEeHO030B. PanmoHasbHOE MPHPOIONOIB30BaHUE;
HercyepraeMble U HcuepraeMble pecypchl. 3aloBEIHMKM, 3aKa3HUKHW, napku. KpacHas kHura.
buonuka.

] Vmenus. BbIABAATH NpPU3HAKM — NPHUCIIOCOOJIEHHOCTH BUJIOB K  COBMECTHOMY
CYILIECTBOBAaHHIO B JKOJOTMYECKUX CHCTeMax. AHaJIW3UPOBaTh BHUJOBOM COCTaB OHMOLIEHO30B.
Beienare oTnenbHble GOpMBI B3aMMOOTHOLIEHUH B OMOIIEHO3aX; XapaKTepU30BaTh MUILEBbIE CETH
B KOHKPETHBIX YCIIOBHSAX OOMTaHUSI.

[lpumeHsTr HA  MpakTHKE CBeJEHUs 00  SKOJOTMYECKMX  3aKOHOMEpPHOCTSX B
MPOMBIIIJIEHHOCTH M CEJIbCKOM XO3sIiCTBE Ui MpaBWJIBHOM OpraHu3allid  JIECOBOJICTBA,
PBHIOOBOJICTBA U T. [I., @ TAKXKE JUISl PELICHUS BCETO KOMIUIEKCA 3a/1a4 OXPaHbl OKpYXKaroleil cpe/bl
U PallMOHAJILHOTO MPUPOAOIOJIB30BAHHUS.

m Mexnpenvernsle cBsa3u. Heopranumyeckas xumus. Kucmopon, cepa, asor, ¢ocdop,
YIJIEpOJ, UX XUMUYECKHE CBOMCTBA. OXpaHa NPUPOABI OT BO3ACUCTBUS OTXOJOB XHUMHYECKHX
IIPOU3BO/ICTB.

®uznyeckas reorpadus. Knumar 3emiu, KaumMaTuyeckas 30HaIbHOCTb.

®usuka. [Tonsarue o 103 U3nyuyeHus: U OMOJIOTUYECKOH 3aIluTe.

3akiarouenue (1)



TEMATHYECKOE NJIAHUPOBAHHUE
Buosorusa 9 kmaacce

Ha3Banmue Homep Tema ypoka
pasneiia ypoka
DBOJIIOIUS 1 Brenenue
KUBOTO MHpa 2 MHuoroo6pasue >KHuBOro Mupa
3 YpoBHU OpraHu3aIuu
4 CTaHOBJIEHHE CUCTEMATUKHU
5 DBosroioHHast Teopust Jlamapka
6 Teopus lapsuna
7 [Ipennoceiikyu BO3HUKHOBEHUS Teopuu JlapBuHa
8 Yyenne [lapBunaa 00 HCKYCCTBEHHOM 0TOOpE
9 Yyenne JlapBrHa 0 eCTECTBEHHOM 0TOOpE
10 ®dopmMmsbl ectecTBeHHOTO 0TOOpA. [IpakTHdeckas padora «3ydenue
MPUCIIOCOOJICHHOCTH OPTAaHU3MOB K Cpeie OOUTaHH»
11 3a00Ta 0 MOTOMCTBE
12 dusnonornyeckue aganTanun
13 Bun u ero kpurepun
14 [IpakTuueckas padbora «M3yueHre U3MEHUNBOCTH, KPUTEPHUEB
BH/JIA, PE3YJIbTaTOB UCKYCCTBEHHOTO 0TOOpa Ha copTax
KYJIBTYPHBIX PACTCHHI
15 DBOJIIOLIMOHHAS POJIb MyTallUH
16 ['aBHBIE HaIlpaBJIEHUS YBOJIIOIIH
17 OO611re 3aKOHOMEPHOCTH SBOJIOLINU
18 CoBpeMeHHbIE MPEACTABICHUS O BOSHUKHOBEHUH KU3HU
19 HavanpHbie STansl pa3BUTHS )KU3HH
20 JKu3Hb B apXelCKyIl0 M MPOTEPO30MCKYIO 3Py
21 [Taneo3oiickas spa
22 Me3o30licKas U KaliHO30MCKast 3pbl
23 [IponcxoxaeHne 4eoBeKa
24 O060011eHNE TI0 BOTIOIHAN
CtpykTypHas 25 Heoprannueckue BeriecTBa KJIETKH
OpraHu3aIus 26 OpraHnyeckre BemecTra
YKUBBIX 27 ITnactuueckuit oOMeH
OpraHu3MoOB 28 buocunTtes 6enka
29 DHepreTundecknii 00MeH
30 OOMeH BelecTB
31 [IpokapuoTnueckas KieTka
32 DykaproTudeckas kinerka. [{utomnazma
33 Anpo
34 [IpakTuyeckas padora «M3ydyeHue KiIeTok OakTepuil pacTeHUH U
KUBOTHBIX)
35 JleneHue KICTOK
36 KnerouHast Teopusi CTpO€HUSI OPraHU3MOB
Pasmuoxenue u | 37 Becrooe pasMHOXECHHE
MHJIUBUIYAIBHO | 38 ITonoBoe pa3MHOXEHUE
€ pa3BUTHE 39 OMOpPHOHATBHBIN MTEPHOJT
OpraHu3MOB 40 ITocTaMOpHOHAIBHBIN TEPHO.T
41 OO0111e 3aKOHOMEPHOCTH PA3BUTHS
Hacneacreen 42 OCHOBHBIE TIOHSITHS TCHETUKHU
HOCTh U 43 I'uGpuI0I0THYECKI METO HAaCIeOBAHUS
W3MEHUYHUBOCTh 44 3akonbl Menaens




OpraHU3MOB 45 JlomuHUpOBaHUE
46 HenonHoe noMuHupoBaHue
47 3aKoH pacHerIeHus
48 Pertenue regeTnuecKkux 3amay
49 JlurnOpuHoe CKpelnrBaHue
50 Permtenue regernuecknx 3amay
o1 ClemnieHHOE HACJIe/I0BaHNE
52 ['eneTnka momna
53 B3aumoneiicTBue reHoB
54 O00011IeHE 10 HACIEACTBEHHOCT U N3MEHUYUBOCTH
95 HacnencrBennas u3MEHYMBOCTh
56 deHoTHNMYeCcKass U3MEHYUBOCTD
57 [Ipaktrueckas padota «IlocTpoeHre BapHaliMOHHONW KPUBOM)
58 L{eHTpBI IPOUCXOKIAEHUS KYIbTYPHBIX PACTEHUN
59 Mertoapl CeNeKIINU pacTEHUN
60 MeTO/TbI CEeNEeKITNH JKUBOTHBIX
61 Cenekius MUKpOOPTraHU3MOB
B3anmooTHome | 62 CtpykTypa 6uochepsl
HUS oprauusma | 63 Kpyrosoport Bermiects
U CpElbI. 64 buoneHossl
OcHoBbI 65 AbGuoTnueckue u buoTHYecKre (HaKTOphI
9KOJIOTHKn 66 B3aunmopeiictBue oprann3moB. [IpakTudeckas padbora
« CocTaBlieHHEe CXeM Tepelavud BeIECTB 1 dSHeprumn» «3ydenune
9KOCUCTEMBI CBOCH MECTHOCTH)
67 [Ipuponanblie pecypcsl
68 OxpaHa npupoipl

YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE

1.

OBECIIEYEHUME
MamontoB C. TI., 3axapoB B. b., Comun H. MW. buonorus. OOmue

3aKOHOMEPHOCTH: Y4eOHUK 17151 9 kacca cpennelt mkoibl. M.: JIpoda, mroboe nznanue.

2.
3.

MawmonToB C. I'. buonorus: nocobue st noctynatonumx B By3sl. M.: [Ipoda, 2010.
MamontoB C. TI'., 3axapoB B. b. OOmas Ouonorus: mnocodue i CpeaHHux

CHelMaNbHBIX YUeOHBIX 3aBe/ieHui. 4-¢ u3a. M.: Beicmias mkona, 2010.

4.

MamonToB C. I'., 3axapos B. b., Kozmnosa T. A. OcHOBbI OMOJIOTUU: KHUTA IS

camoo6pazoBanusi. M.: [Ipocsemienue, 2010.

5.

B©Ooo~No®

Komnerorep

3BYKOBBIE KOJIOHKH
MynbTUMEAUNHBIN IPOEKTOP
WNHuTepakTUBHAs TOCKa
[TopTpeTbl yueHbIX — OHOJIOTOB
TaGnuupl.




