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HHOACHUTEJBHAA 3AIINCKA

OocHOBY  monoxkeHsl Ilporpammbl  anst  00meoOpa3oBaTeNbHBIX  YUPEKICHUN

[Tpuponoseaenue. 5 kimacc. buonorus. 6-11 kmaccel. M., «/Ipoda» 2009 r. IIpu cocraBieHun
paboueii mporpamMmel o Kypcy 9 — ro kiiacca ucnoiib3oBanachk [Iporpamma «OOrmast OMOIOTHs»
Astop: 3axapoB B.b., 3axapoBa E.T., Comumn H.U. IIporpamma pa3paboTaHa Ha OCHOBE
KOHLEHTPUYECKOTr0 MOJX0/1a K CTPYKTYpUPOBaHUIO yueOHOro Marepuaia. B ocHOBY mporpaMMsbl
MOJIOKEH TNPUHLMUI pasBuBatoniero oOydenus. Ilporpammbl s o01eoOpa3oBaTeIbHBIX
yupexaenuit [Ipuponosenenue. 5 knacc. buonorus. 6-11 kmacesr. M., «/Ipoda» 2009 r:

[Iporpamma «O6mias Ouonorus» Aptop: 3axapoB B.b., 3axaposa E.T., Conun H.W.;
2009.

IIpu cocraBieHun padoyeil mMporpaMMbl HCHOJIb30BAJICH Y4eOHO — METOAUYECKHI
KOMILIEKT:

PaGouas mporpamma opreHTHpPOBaHA HA UCIIOJIb30BaHNE YUeOHUKA!

C.I'Mamonmos, B.b.3axapos, H.U.Conun «buonocus. Obwue 3axkonomepnocmu. 9

Knaccy: YuebHuk 05 00weobpazosamenvuvlx yuebHwvlx 3asedenuti - M.: Ipoga, 2014.

H.Ha}mpyeMble pe3yJabTaThbl

B pezynomame uzyuenusn o6uonozuu yueHuK 001cen

3HATH/TIOHUMATH

RPU3HAKU OUO0J102UYEeCKUX 00DEKM 06  KUBbIX OPraHU3MOB; FEHOB U XPOMOCOM; KJIETOK U
OpraHM3MOB PACTEHUH, KUBOTHBIX, I'pUOOB U OakTepuil; MOMYJIALUNA; SKOCUCTEM U
arposKocucTem; 6uocepsl; pacTeHUi, KUBOTHBIX U TPUOOB CBOETO PETUOHA;

CYUHOCMb 0U0102UUecKUX npoyeccog: OOMEH BEIIECTB U IPEBpAIICHUsS HHEPrHH,
NIUTaHWE, JBIXaHUE, BBIJCIICHUE, TPAHCHOPT BELIECTB, POCT, PA3BUTHE, PAa3MHOXKCHHE,
HACJIECTBEHHOCTh M HW3MEHUYUBOCTb, PETyJIsLUs >KU3HEAEATEIbHOCTH OpraHu3Mma,
pa3apaxuMoCTh, KpyrOBOPOT BEUIECTB U IIPEBPALLEHUS SJHEPTUH B YKOCUCTEMAX;
OCOOEHHOCTH OpraHM3Ma 4YeJlOBEKa, €ro CTPOCHHUS, KU3ZHEIESITENbHOCTH, BbICIIECH
HEPBHOM AESITEIBbHOCTU U MIOBEACHUS;

yMeTb

00vaAcHAmMY: POl OUOJOTMM B (OPMHUPOBAHUM COBPEMEHHOH €CTeCTBEHHOHAYYHOMH
KApTUHBI MUpa, B IMPAaKTUYECKOW IEATEIBbHOCTH JIFOAEHM M CaMOro Y4YEHHKA; POJCTBO,
OOIIHOCTh TPOUCXOXKJIEHHSI M HBOJIOIMIO PACTEHMH M JKUBOTHBIX (Ha mpumepe
COTIOCTABJICHUS OTAENbHBIX TPYII); POJb PA3JIMYHBIX OPraHU3MOB B JKU3HM 4YeJIOBEKa U
COOCTBEHHOM JEATENIbHOCTH;, B3aUMOCBSI3M OPraHW3MOB U OKpY)KaloIled Cpelbl;
OMOJIOTUYECKOTO pa3HooOpa3us B COXpaHEeHUU Ouocdepbl; HEOOXOIUMOCTH 3alTUTHI
OKpY’KaroIlllel cpeJibl; pOCTBO YEJIOBEKa C MIEKONUTAIOIIMMH KUBOTHBIMHU, MECTO U POJIb
4eJI0BEKa B IPUPOJIE; B3aUMOCBS3M YEJIOBEKA U OKPY)KAIOIIEH Cpelbl; 3aBUCUMOCTH
COOCTBEHHOTO  3JI0pPOBbSI ~ OT  COCTOSIHMSI ~ OKpY)Kalolllel  cpelbl;  IpUYUHBI
HACJIC/ICTBEHHOCTH W HM3MEHUYMBOCTH, IIPOSBICHUS HACIEICTBEHHBIX 3a00JIeBaHUH,
MMMYHHTETA y YeJIOBEKa; POJIb TOPMOHOB U BUTAMUHOB B OPraHU3ME;

uzyuamo  Ouonocuyveckue o00vbeKmvl U  HpoOYeccwl: CTAaBUTH  OWOJIOTHYECKHE
9KCIIEPUMEHTHI, ONMKUCHIBATh U OOBSCHATH PE3YNbTAThI ONBITOB; HAOIIOJATh 32 POCTOM U
pa3BUTHEM PAaCTEHMH U KUBOTHBIX, IOBEJEHUEM )KMBOTHBIX, CE30HHBIMH U3MEHEHUSIMH B
IPUPOJIE; paccMaTpUBaTh Ha FOTOBBIX MHUKpOIIpenapaTax MW OMHMCHIBATh OHWOJIOrMYecKHe
OOBEKTHI,

pacno3naeams u Onucvléams: Ha TAOIUIAX OCHOBHBIE YAaCTU U OPraHOMIbI KIIETKH,
OpraHbl M CHUCTEMbl OPraHOB YEJIOBEKAa; Ha JKUBBIX OOBEKTaxX W TaONMIaX OpraHbl
[IBETKOBOTO PACTEHMs, OPraHbl M CHCTEMbI OpPraHOB >XUBOTHBIX, PACTEHHS Pa3HBIX
OTJENIOB, JKMBOTHBIX OTJAEIbHBIX THUIIOB M KIAcCOB; HambOoyee pacrnpocTpaHEHHbIE



pacTeHHssT W OIKUBOTHBIX CBOECM MECTHOCTH, KYJIbTYPHBIE pPACTCHHS U JOMAIITHUX
KUBOTHBIX, CHEIOOHBIC M SIIOBUTHIC T'pUOBI, OINMACHBIC JUIS YEIIOBEKAa pACTCHUS U
KUBOTHBIE;

e 6blA6AMb U3MCHYMBOCTH OPTaHU3MOB, ITPUCIIOCOOICHHS OPTaHU3MOB K CcpeJie OOUTaHus,
THUIIBI B3aUMOJICHCTBUS Pa3HBIX BUJIOB B IKOCHCTEME;

e cpasnHusams OMOIOTHYECKUE OOBEKTHI (KJICTKH, TKAHHW, OPraHbl U CHCTEMbI OpPTaHOB,
OpPTaHU3MBI, TIPEJCTABUTEINCH OTACIHHBIX CUCTEMATHYECKUX TPYII) U JIeNaTh BBIBOJBI HA
OCHOBE CPaBHCHHUS;

e onpedenams NPUHAUICKHOCT,  OMONOTMYECKMX  OOBEKTOB K  OIpEIeIeHHOU
CHUCTEMaTHYeCKOH rpynie (Kaaccudukams);

e aHanuzupoeamv u oyeHusams BO3JCHCTBUE (PAKTOPOB OKpY’Karomen cpenbl, PakTopoB
pHicKa Ha 3J0pOBbE, IMOCIECACTBUN JCSITEIBHOCTH YEIIOBEKAa B JKOCHCTEMAax, BIIHMSHUE
COOCTBEHHBIX TIOCTYITKOB HA KUBBIC OPTaHU3MbI H YKOCHUCTEMEI;

e HPO6OOUMb CAMOCHIOAMENbHBLI HOUCK OUOI02UYECKOU UHpOpMayuu: HAXOIUTh B
TEKCTe YYCOHWKA OTIIMYUTEILHBIC TPU3HAKKM OCHOBHBIX CHCTEMATHYECKHX TPYII; B
OMOJIOTMYECKHX CJIOBApSAX M CIPABOYHHKAX 3HAYCHUS OHOJIOTMYECKHX TEPMHUHOB; B
Pa3IUYHBIX UCTOYHHKAX HEOOXOIUMYI0 HH(POPMAIUIO O JKHBBIX OpraHu3Max (B TOM
YHCJIEe C UCIIOJIb30BaHHEM MH(POPMAIIMOHHBIX TEXHOJIOTHH ),

HCI0JIL30BATH NMPHOOpPEeTEeHHbIEe 3HAHUS U YMEHHS B MPAKTHYECKOW NeATEeJbHOCTH U
MOBCETHEBHOM KH3HH ]IS

e coOmoneHusT Mep MPOPUITAKTHKN 3a00JICBaHUH, BEI3BIBACMBIX PACTCHHUSIMH, KHBOTHBIMH,
OakTepusiMu, TpuOaMH U BHpyCaMH; TpaBMaTH3Ma, cTpeccoB, BUU-undekunu, BpeaHbix
NPHUBBIYCK (KypeHHUE, aJKOTOJIM3M, HAPKOMAaHWs); HAPYIICHUS OCAHKH, 3PEHUs, CIIyXa,
UHQPEKIIMOHHBIX U MPOCTYTHBIX 32a00JICBaHHIA;

e OKa3aHW TEPBOH MOMOIIM NMPU OTPABJICHHUH SIOBUTHIMU IpHOAMU, PACTCHUSIMH, YKycax
JKUBOTHBIX; TIpU TMPOCTYIHBIX 3a00JE€BaHMSIX, OXKOTaXx, OOMOPOKEHHUSAX, TpaBMax,
CTIIaCeHUM YTONAOIIETO;

e paIMOHANBLHOW OpraHW3alMy Tpyda M OTAbIXa, COOJIOACHHS TMpaBWI TOBEACHHUS B
OKpYKarollei cpese;

e  BBIpAIlMBAHUA U PA3MHOXKEHUS KYJIbTYPHBIX PACTEHUN U JOMAIIHUX UBOTHBIX, yX0/1a 3a
HUMH;

e TpOBeNEHHUs HAOIIOIEHUH 32 COCTOSTHEM COOCTBEHHOTO OpPraHU3Ma.

COJAEP)KAHUE KYPCA

(68 uacos, 2 waca 6 neoein)
Beenenne 1 yaca
Mecto kypca «OO0miast OMoIOrHs» B CUCTEME €CTECTBEHHOHAYUHBIX JUCIHIUINH, a TAKXKE B
O6uonornyeckux Haykax. Llenu u 3agaum kypca. 3HaueHue MpeMeTa Uil HOHUMaHUs €IMHCTBA
BCET0 KUBOT'O U B3aUMO3aBHCUMOCTH BCEX yacTel OGnocdepsl 3eMIIH.

PA3JIEJI 1 CTtpykTypHasi opraHu3anus ;kMBbIX opranu3moB 10 yacos

Tema 1.1 Xumuyeckasi OpraHu3anusi KJIeTKH
DJeMeHTHBIN COCTaB KIETKH. PacpocTpaHeHHOCTh 3JIEMEHTOB, UX BKJIaJl B 00pa3oBaHHe )KUBOH
MaTepHH U 0OOBEKTOB HEXUBOU MPUPOAbI. MaKpOodIeMEHThI, MUKPOAJIEMEHTHI; UX BKJIAJ] B
o0pa3oBaHNe HEOPraHUYECKUX U OPTaHUYECKUX MOJIEKYJ )KUBOT'O BEIIECTBA.
Heoprannueckre MoJeKyIibl ;KMBOT'O BELIECTBA: BOJIa; XUMHUECKHE CBOMCTBA U OMOJIOrHYecKas
pob. Conu HEOpraHMYECKUX KUCIIOT, UX BKJIal B 00ecriedeHne MPOoLEeCcCOB KU3HEAEATETbHOCTH
U TO/JIepKaHue ToMeocTas3a. Poib KaTHOHOB M aHHOHOB B 00ECIIEUEHUH MTPOLIECCOB
KHU3HEACATEIbHOCTH. OCMOC M OCMOTHYECKOE IaBJIEHNE; OCMOTHYECKOE OCTYIUIEHUE MOJIEKYJI
B KIIETKY.
Oprannyeckre MOJIEKyJbl. buosoruueckue noimmepbl — OENKU; CTPYKTYpHAsi OpraHu3aius
OyHKIUHU OENKOBBIX MOJIEKYI. YTieBoabl. CTpoeHue u 6uonorndeckas posb. XKupel —



OCHOBHOM CTPYKTYpPHBII KOMIIOHEHT KJIETOUHBIX MeMOpaH U UCTOYHUK 3Hepruu. JJHK —
MOJIEKYJIbI HaciencTBeHHocTu. Penymmkanus JJHK, mepenava nacnenctsenHon nadopmauu
U3 IIOKOJIEHUs B nokoJieHue. Ilepenava HacneacTBeHHONW MHPOPMALIMK U3 Apa B LIUTOILIA3MY;
tpanckpunuus. PHK, ctpykrypa u pynkuuu. MupopmannoHHbie, TpaHCIOPTHEIE,
pubocomanbubie PHK.

Tema 1.2 O0MeH BellecTB U NMpeo0pa3oBaHNe JHEPIUH B KJIeTKe

OOMeH BellecTB U IPeBpalleHUe YIHEPTUHU B KileTKe. TpaHCIOPT BELIECTB Yepe3 KIETOUHYIO
memOpany. [TuHo- 1 haroruTo3. BHyTpuKIeTOYHOE MUIIEBAPEHNUE U HAKOIICHUE YHEPTHH;
pacuiernieHue TIoKo3bl. buocnHTe3 0€1KOB, JKUPOB U YIIIEBOJOB B KIIETKE.

Tema 1.3 CTpoenne u yHKUMH KJIETOK

[TpokapuoTuueckue kineTku; popma u pazmepsl. CTpoeHHE HUTOIUIA3MbI OaKTepUaIbHON
KJICTKH; OpraHu3alus MeTaboIn3Ma y MpoKapuoT. [ eneTnueckuit anmapat OakTepui.
Crnopoobpa3zoBanue. Pasmuoxxenne. MecTo u posib MPOKapHOT B OMOIEHO3aX.
Oykapuorudeckas kierka. [{uromiasma sykapuoTu-4eckoi KiaeTku. Oprasesuibl HUTOIIa3MBl,
uX CTpYKTypa u pyHkuuu. L{lutockener. Bkiarouenus, 3HadueHrne 1 pojib B MeTa00JIM3Me KIETOK.
KnerouHoe s1po — LEHTpyINpaBiIeHUs )KUZHEAEATENbHOCTbIO KIETKU. CTPYKTYpbI KIIETOUHOTO
a1pa: sajepHast 0007104YKa, XpOMAaTHH (T€TEPOXPOMATHH), SIAPBHIIIKO. OCOOEHHOCTH CTPOCHHUS
pPacTUTEIbHOU KIIETKH.

Henenue knetok. Kierku B MHOroKi1eTOuHOM opranusme. Ilonamue o oughgepenyuposke
KI1emOoK MHO20KIeMO4H020 opeanusma. Mumomuueckuu yuxn: unmepgasa, peoyniuxayus JHK;
MUMO3, Gazvl MUMOMUYECKO20 0eNeHUsl U NPeodPa308aHUsl XpOMOCOM, OUOTOTHUECKUN CMBICT
U 3HaueHue MuTo3a (0ecronoe pa3MHOKEHHE, POCT, BOCIIOJIHEHNE KIETOUYHBIX OTEPh B
(U3UOJIOTMUECKUX U MTATOJOTHYECKUX YCIOBHSX ).

Knemounas meopus cmpoenus op2aHu3mos.

JemoncTpanus. [IpuHIMNManbHbIe CXEMBI YCTPOHCTBA CBETOBOTO M 3JIEKTPOHHOTO MUKPOCKOIIA.
CxeMmbl, WTIOCTPUPYIOIINE METO/IbI ITPEeTapaTuBHON OMOXUMUHU U UMMYHOJIOTHH. Mozaenu
KJIeTKA. CXeMbI CTPOEHMSI OPraHOUIOB PACTUTENIBHOM U )KUBOTHOM KJIETOK. MUKpoIpenapaTsl
KJIETOK PACTEHHM, dKUBOTHBIX U OJJHOKJIETOUYHBIX IpUOOB. OUTYpbl MUTOTHYECKOIO JEJICHUS B
KJIETKaX KOpeUIKa JyKa I10Jl MUKPOCKOIIOM M Ha cxeme. Marepuaisl, pacCKa3bpIBatoIIUe O
O6uorpadusx y4eHbIX, BHECIIMX BKJIaJ B pa3BUTHE KJIETOYHOI TEOpHUH.

JlaGopaTtopHnast pabota

N3ydeHue kineTok OakTepuil, paCTeHUI 1 )KUBOTHBIX HA TOTOBBIX MUKpOINpenaparax ™.

m OcHOBHBIE IOHATHS. OpraHMyecKre U HEOpraHMYECKUE BEIECTBA, 00pa3yrolliue CTPYKTypHbIE
KOMITOHEHTHI KJIeTOK. [IpokaproThl: OakTepuu 1 CHHEe3eNeHbIe BOJOPOCIH (IIMaHOOAKTEPUN ).
DykaproTudeckas KieTka; MHOrooOpas3ue 3yKapuoT; KJIETKH OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH PaCTUTENIbHOM U KUBOTHOM KJIETOK. S apo 1
LIMTOIJIa3Ma — TJIaBHBIE COCTABHBIE YACTH KJIETKU. OpraHouasl HUTOIIa3Mbl. BrirroueHusl.
Xpomocomsbl. Kaprotun. MutoTHuuecKuil UK, MUTO3. bronornueckuii cMbICa MUTO3A.
[TonoxeHus KIETOYHOU TEOPUH CTPOEHUSI OPTaHU3MOB.

VYMmenus. OObACHATh PUCYHKHU M CXEMBI, IPe/ICTaBICHHbIE B yueOHNKe. CaMOCTOSITENTEHO
COCTABJIATh CXEMBI ITPOLIECCOB, MIPOTEKAIOIIUX B KIIETKE, U «IIPUBSA3BIBATHY» OTACIIbHBIEC UX 3TAIIbI
K pa3JINYHBIM KJIETOYHBIM CTPYKTypam. MImocTpupoBaTh OTBET IPOCTENIIMMU CXEMaMHU U
PUCYHKAaMHU KJIETOYHBIX CTPYKTYp. PaboTaTh ¢ MUKPOCKOIIOM M U3TOTOBIISITH IPOCTEHIIINE TTpe-
naparsl U1l MUKPOCKOITMYECKOIO UCCIIEIOBaHUS.

Mexnpenmerssle cBsizu. Heoprannueckas xumus. XuMuyeckue cBsizu. CTpoeHue BEIIECTBA.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

Opranuueckas XxuMmus. [[puHIMIIBI OpraHu3aluyu OPraHUuYECKUX COCTUHEHUM. Y TIIEBOIbI, )KUPBHI,
0eKU, HYKJIEHHOBBIE KMCIIOTHI.



®usuka. CBOMCTBA )KUIKOCTEH, TEIIJIOBBIC SBJICHUS. 3aKOHBI TEPMOJIMHAMUKHU.

PA3JEJI 2 PazmHokkeHHe 1 MHAMBUIAYAJIbHOE Pa3BUTHE OPTraHU3MOB 5 4acoB
Tema 2.1 Pa3MHOKeHHe OPTraHU3MOB
CymHocTs ¥ (popMBI pa3MHOKEHHUsI OpraHu3MoB. becnosioe pa3MHOKEHHE pacTeHUH 1
XKHUBOTHBIX. [ToJT0BOE pa3MHOXKeHHE )KUBOTHBIX U pAaCTEHUI; 00pa30BaHKE MOJIOBIX KIETOK,
OCEMEHEHUE U OILUIOAOTBOpPEHUE. bronornyeckoe 3HayeHue M0JI0BOIO
pasMHoOxeHus. [ amemoceenes. Ilepuoodvl 06paz08anus NOI0BbIX KIEMOK: pA3MHOICEHUE, POCT,
co3pesaHue (meuos) u popmuposarue nonoswvix kiemok. Ocobennocmu cnepmamozenes3a u
06ozenesa. ONIOg0TBOPEHHUE.
m /leMOHCTpanus naakaToB, WUTIOCTPUPYIOLINX CIOCOOBI BET€TATUBHOIO Pa3MHOXKEHUS
IUIOJZIOBBIX JIEPEBHEB M OBOIIHBIX KYJIBTYDP; MUKPOIIPENapaToB AULEKIETOK; poTorpadui,
OTpaKaIOMIUX pa3HO0Opa3ue MOTOMCTBA y OJHOM Mapbl POIUTEICH.
Tema 2.2 UnanBuaya/IbHOE Pa3BUTHE OPraHU3MOB (OHTOIeHe3)
DOMOpHOHANTBHBIN TIepuol pa3BUTUsl. OCHOBHblE 3aKOHOMEPHOCIU OpOOIeHUs; 00pa308aHue
0O0HOCIOUHO20 3apoobluia — onacmynel. I acmpynayus, 3aKkOHOMepPHOCU 00pa308aHUsL
08YCI01H020 3apoobiuia — cacmpyasl. [lepsuunvlii opeanozenes u OanbHetuias
oughghepenyuposka mraneil, opeanos u cucmem. I1ocToMOPUOHATBHBIA TEPHO]] PA3BUTHSL.
@DopMBbI TOCTIMOPHOHANIBHOTO TIEpUoAa pa3BuTus. Henpsamoe pa3BuTHe; MONHBIN U HEMIOJIHBIH
MeTtamop¢o3. buonornyeckuit cmpici pazButus ¢ meramopdoszom. [Ipsmoe pazsutue. Ctapenue.
OO0m1re 3aKOHOMEPHOCTH Pa3BUTHUsL. BUOTEeHETHYECKUIA 3aKOH.
Cxo00cmeo 3apoovluieli u dIMOpUOHATbHAA OuepeeHyus npusHaxkos {3axon K. bapa). buocene-
muyeckuti 3axon (3. I'exkenv u K. Mwonnep). Pabomwvr A. H. Cesepyosa 06 3MOpUOHAIbHOL
USMEHYUBOCIU.
JlemoHcTpanust Tabiull, WIITIOCTPUPYIOIMIKX Mpoliecc MeTamop(o3a y WIEHUCTOHOTHX,
MO3BOHOYHBIX (KECTKOKPBUIBIX U YEIIyHUaTOKPbUIbIX, aM(puOuil); TabIuIl, OTparkaromnx
CXOJICTBO 3apOJIbIIIeil TO3BOHOYHBIX KUBOTHBIX, & TAKXKE CXeM MpeoOpa3oBaHUs OPTaHOB U TKa-
Hell B pusorenese.
OcHoBHbIE TOHATHSI. MHOTOOOpa3ue popm U pacpoCTpaHEHHOCTh 0ECIOI0r0 Pa3MHOKEHHUS.
buonoruueckoe 3HaueHue 6ecrnonoro pasMHokeHus. [1ogoBoe pa3sMHOXKEHHE U €ro
O6uonornyeckoe 3HaueHue. ['amerorenes; Meiio3 u ero 6uonornyeckoe 3HaueHue. Omno10TBope-
HUE.
YMmenus. O0bACHATH IpoLEcC Mel03a U IpyTUe 3Tallbl 00pa30BaHUs MOJIOBBIX KJIETOK,
HCIIOJIb3YS] CXEMBI U PUCYHKHU U3 yueOHUKaA. XapaKTepu30BaTh CYIIHOCTh OECIIOIOro U MOJI0BOI0
pa3MHOXKEHUS.
MexnpeametHsie cBsi3u. Heoprannueckast xumusi. OXpaHa npupozbl OT BO3AEHCTBUS OTXOI0B
XUMHUYECKHX IPOU3BOJICTB.
®usuka. IneKTpoMarHuTHoe nosie. MoHn3upyroiee n3iiydyeHue, MOHIATHE O J103€ U3JTYYCHUS U
OMOJIOTUYECKOH 3alluTe.

PA3/IEJI 3 HacieACTBEHHOCTHh M H3MEHYUBOCTH OPranu3mMoB 20 yacos

Tema 3.1 3akoHOMEpPHOCTH HACJIEI0BAHUSA NIPU3HAKOB
OtkpeiTue I'. Mennenem 3akoHOMEpHOCTEN HaclieZJOBaHUs MMPU3HAKOB. [ mOpugonornyeckuit
METO/]] U3YYEHHUs HACIIEICTBEHHOCTH.
I'enemuueckoe onpedenenue noua.
['enoTun kak nenocTHas cucreMa. BzanmonelicTBre anienbHbIX U HEAIJIENbHBIX T€HOB B
ONpEIEICHUN TPU3HAKOB.
Hemonctpanus. KapTsel xpoMocom uenoBeka. PoociioBHbIE BEIIAIOIINXCS MPEICTaBUTENEH
KYJIBTYpbl. XpOMOCOMHBIE aHOMAJIMH YeJIOBEKa U UX (PEHOTUITMYECKHE MTPOSBICHUSI.
JlaGopaTtopHnast pabota
Pemenne reHeTM4eCcKUX 3a71a4 U COCTaBIEHUE POJOCIOBHBIX.



Tema 3.2 3aK0HOMEpPHOCTH H3MEHYHBOCTH
OcHoBHBbIE (OpMBI U3MEHUUBOCTH. ['eHOTHIINYECKas N3MEHYUBOCTh. MyTanuu. 3HaueHue
MyTalUi Ui IPaKTUKU CEJIbCKOro X03sicTBa U OnoTexHoaoruu. KomOuHatuBHas
U3MEHYMBOCTb. DBOJIIOIMOHHOE 3HAUeHNE KOMOMHATUBHOW U3MEHUNBOCTH.
deHoTUNUYECKAsA, MM MOAU(DUKALIMOHHAS, U3MEHYMBOCTh. POJIb yc10BuUil BHELTHEH Cpebl B
pPa3BUTHU U NPOSIBJICHUH ITPU3HAKOB U CBOWCTB.
Jemonctpauus. [Ipumepsl MogupuKaMOHHON H3MEHUUBOCTH.
JlaGopaTtopHnast pabota
[TocTpoeHne BaprallMOHHOM KpUBOH (pa3Mepbl JIMCThEB PACTEHUN, aHTPOIIOMETPUUECKUE
JTAaHHBIE yYaIIUXCs).
Tema 3.3 Cesiek1iusi pacTeHU, )KUBOTHBIX 1 MUKPOOPTraHU3MOB
Lenmpuwr npoucxodicoenus u MHo2006pasus KyibmypHuix pacmenui. Copt, nopoja, mramMmm. Me-
TOJIbI CEJIEKLIUN PACTEHUH U )KUBOTHBIX. JIOCTHXKEHUS 1 OCHOBHBIE HAIPABJIEHUSI COBPEMEHHOMN
CEJIEKIIMY. 3HAUYEHUE CEJIEKIIUU I Pa3BUTHUS CEJIbCKOXO035MCTBEHHOIO ITPOU3BOJICTBA,
MEIUIUHCKON, MUKPOOHOJIOIHUECKOM U APYTUX OTpaciel NpOMBIIIJIEHHOCTH.
Jemoncrpanuus. CpaBHUTENbHBIN aHAIU3 TOPOJT JOMAILTHUX KUBOTHBIX U COPTOB KYJIbTYPHBIX
pacTeHui ¥ ux qukux npeaxos. Kosuiekiuu u npemnapaTsl COPTOB KYJIbTYPHBIX pacTEHUH,
OTJIMYAIOIINXCSI HAUOOJIBIIEH TI010BUTOCTBIO.
OcHoBHble NIOHATHA. ['eH. ['eHOTHII KaKk crucTeMa B3aUMOICHCTBYIOIUMX I€HOB OpraHUu3Ma.
IIpu3Hak, CBOMCTBO, )KUBOTHBIX U pacTeHul. HacnencTBeHHas U HEHAC/IeICTBEHHAs
M3MEHYMBOCTb. MyTallMOHHAs 1 KOMOMHATHUBHASI N3MEHYMBOCTh MoOIU(pHUKAIK; HOpMA peak-
mun. Cenexuust; rudpuauzanus u oroop. I'ereposuc u nonaumiaonaus, ux 3Hadenue. Copr,
1I0pO/ia, IITAMM.
VYMmenus. OObACHATH MEXaHNU3MBI IIEpeaul IPU3HAKOB U CBOWCTB U3 ITOKOJIEHUS B IOKOJIEHUE, a
TaK)K€ BOSHUKHOBEHUE OTJIMYUI OT POAUTEIBCKUX POpPM Yy HOTOMKOB. COCTaBIIATH MPOCTEHIIINE
POJIOCIIOBHBIE U peliaTh reHeTndeckue 3aaaun. [IonnMaTs He0OXOAUMMOCTD PA3BUTHS
TEOPETUYECKOM N'eHETUKH U MPAKTUYECKOM CeNeKINN /171l OBBIIEHUs 3P PEKTUBHOCTH
CEJIbCKOXO035MCTBEHHOTO MTPOU3BOJICTBA M CHUYKEHUS] CE0ECTONMOCTH MPOJAOBOJIbCTBHUS.
Mexnpenmernslie cBsi3u. Heoprannueckas xumust. OxpaHa IpUpo/ibl OT BO3IEUCTBUS OTX0/I0B
XUMHYECKHUX IIPOU3BOCTB.
Oprannueckast xumust. CTpoeHHe U QYHKIUU OPraHMYECKUX MOJIEKY: OEJIKH, HyKJIEHHOBBIE
kucnotsl (JJHK, PHK).
®usznka. JIMCKpPETHOCTD 3JIEKTPUUECKOTO 3apsia. OCHOBBI MOJIEKYJISIPHO-KMHETUUECKOIN TEOPUH.
Pentrenosckoe uznyuenue. [lonstue o 1o3e u3nydeHus u OMOIOTHUECKOM 3aIuTe.

PA3JIEJI 4 JBosonus :KUBOro Mupa Ha 3emiie 22 yacoB
Tema 4.1 MHoroo6pa3sue :xuBoro mupa. OCHOBHbI€ CBOIICTBA )KMBbIX OPraHU3MOB
EnnHCTBO XMMHUYECKOTO COCTaBa KMBOW MaTepUU; OCHOBHBIE IPYIIIbl XUMHUUECKUX DJIEMEHTOB U
MOJIEKYJ1, 00pa3yollye )XUBOe BeIecTBO 6uochepsl. Kierounoe cTpoeHne opraHu3MoB,
Hacessttomux 3emitto. OOMEH BEIIeCTB U CaMOPETyYIISALUS B OMOOTHYECKUX CUCTEMaX.
CamMoBocCTpon3BeIeHIE; HACTIEICTBEHHOCTh U M3MEHUNBOCTh KaK OCHOBA CYIIECTBOBAHMUS
*uBoi Matepun. Poct u passuthe. Pa3apaxumocTs; GopMbl H30HMpaTeNbHON peakuu
OpPraHM3MOB Ha BHELIHUE BO3/IEHCTBUSA. PUTMUYHOCTD NPOLIECCOB )KU3HEAEATENBHOC TH;
OMoJIOrHYeCcKHe PUTMBI U UX 3HaUeHHE. JJMCKPETHOCTh )KMBOT'O BEILIECTBA M B3aUMOOTHOILIEHHUE
YacTH U LEJOro B OMocucTeMax. JHEpPro3aBUCUMOCTD KUBBIX OPraHU3MOB; (OPMBI OTPEOICHUS
JHEPIUU.
[lapcTBa »KMBOW MPUPOIBI; KpaTKasi XapaKTEepUCTHKA ECTECTBEHHON CHCTEMBI KITaCCU(PUKAIIIH
KHUBBIX OpraHU3MOB. BuyioBoe paznoobpasue.
m J/[eMOHCTpanus cXxeM CTPYKTYpbl HAPCTB )KUBOW MPUPOIBI.
Tema 4.2 PazpuTue 0M0JI0TUM B 10APBUHOBCKUI NEPHOJ



Pa3Butue Ouonoruu B J0AapBUHOBCKUIN TIepro. ['0ciocTBO B HayKe MpeIcTaBIeHHH 00
«M3HAYAITBHOM 11eJ1eCO00Pa3HOCTH» U HEM3MEHHOCTH XKMBOU npupoabl. Pabomet K. Jlunnes no
cucmemamuxe pacmenull U HCUBOMHuIX. IeonoyuonHas meopus K. b. JYaMapKal.

m JlemoHcTpanus. bruorpadun yaeHsIx, BHECIINX BKJIAJ B Pa3BUTHE IBOJIIOIMOHHBIX UACH.
Kuzsb u gestenpHOCTh K. b. Jlamapka.

Tema 4.3 Teopus Y. lapBuHa 0 NponcXoxKIeHUH BUIOB IIyT€M €CTECTBEHHOI0 0TOOpa
[Ipennocbuiku Bo3HUKHOBeHUS yueHus Y. [lapBuna: nocTukeHus: B 001aCTH €CTECTBEHHBIX
HayK, SKcriequiinoHHbIi Marepuan Y. Jlapsuna. Yuenue Y. [lapBuna 06 uCKycCTBEHHOM 0TOOpE.
VYuenne Y. JlapBruHa o ecTecTBEeHHOM 0TOOpe. Bua — snemMeHTapHas 3BOJTIONMOHHAS SIUHUIIA.
BceoOmas nnanBuAyalibHas H3MEHUYMBOCTD U M30BITOYHAS YUCIEHHOCTh MOTOMCTBA. boprOa 3a
CYIIIECTBOBaHHUE U €CTECTBEHHBINA OTOOP.

m Jlemonctpauus. buorpadpus Y. Japsuna. MapmpyT u koHKpeTHbIe Haxonku Y. JlapBuHa Bo
BpeMs IMyTelIeCTBUsI Ha Kopalie «buripy.

Tema 4.4 IIpucnoco0/IeHHOCTH OPraHU3MOB K YCJIOBHSIM BHELIHEH Cpelbl KaK pe3yJbTaT
JNeMCTBUS €CTECTBEHHOI0 0TO0pa

[TpucniocoOuTenbHbIE 0COOEHHOCTH CTPOEHUS, OKPACKU TEJla U MOBEIECHUS KUBOTHBIX. 3200Ta 0
notoMcTBe. PU3HOIOrHUECKHE aAaNTalUH.

Tema 4.5 Muxkpo3BoJIIOn s

By kak reHeTH4eCKH M30JIMPOBAHHAS CUCTEMA; PEHPOAYKTUBHAS U30JISALMS U €€ MEXAHU3MBI.
[TonynsioHHas CTPYKTYypa BUAA; SKOJIOTMYECKHE U TEHETUYECKUE XapaKTEPUCTUKH
nonyisiuui. [omynsiuyst — anemeHTapHas 3BOIIOLHMOHHAA equHuLa. [yt u ckopocth
BUJI000pa30BaHus; reorpaduyeckoe U HIKOJIOTHYECKOe BUI000pa30oBaHHUeE.

JleMoHCTpanus cXeM, HIUTIOCTPUPYIOIIMUX MPOLIEcC reorpapuueckoro BUJ000pa3oBaHus; )KUBBIX
pacTeHMi U KUBOTHBIX, TepOapreB U KOJUIEKIUH, TOKA3bIBAIOIINX UHIUBUAYAIbHYIO
M3MEHYUBOCTb U Pa3HOOOpa3ne COPTOB KYJIbTYPHBIX paCTEHUI U MOPOJA JOMALTHUX KUBOTHBIX, a
TaKXe pe3ysbTaThl MPUCIIOCOOIEHHOCTH OPTaHU3MOB K cpeJie OOMTaHUs U Pe3yibTaThl
BU000pa30BaHUsL.

JlaGopaTopHble U TPaKTUYECKUE PaOOTHI

N3ydeHnne npucrnocoO0IeHHOCTH OPraHu3MOB K Cpejie OOUTaHUs .

N3yueHne n3MEeHYNBOCTH, KPUTEPHUEB BUIA, PE3YJIbTATOB HCKYCCTBEHHOI'O OTOOpa Ha copTax
KYJIBTYPHBIX PACTCHHIA™.

Tema 4.6 BuoJioruyeckue nocjaeAcTBUA axantanuu. Maxkpossosaonus

['maBHBIE HallpaBJIEHUs YBOJIIOLIMOHHOTO Ipoliecca. bruongoruueckuii mporpecc 1 OMOIOrHUECKUN
perpecc (A. H. CesepuoB). [Tytu noctuxenus 6uosnorndeckoro nporpecca. OcHogubvie
3aKOHOMEPHOCIU I80TIOYUL: OUBEPLEHYUS, KOHBEP2EHYUS, NAPATLEIUIM, NPABULA IEOTIOYUU
2pynn op2aHu3Mos.

Pe3ynbTarhl 3BONIOIMN: MHOT000pa3ue BUJOB, OpraHu4ecKas 11eJ1eco00pa3HOCTb, TOCTENIEHHOE
YCIIO’)KHEHNUE OpTaHU3aliH.

m /leMoHCTpanys NpUMEPOB TOMOJIOTUYHBIX M aHAJIOTMYHBIX OPraHOB, UX CTPOEHUS U
MIPOUCXOK/ICHHS B OHTOT€HE3€; CXEMbI COOTHOIIICHHSI ITyTEH MPOTPECCUBHON OMOIOTUYECKON
HBOJIIOLIMN; MAaTEPUAJIOB, XapaKTEPU3YIOIINX MPeICTaBUTENEN KUBOTHBIX U paCTEHUH, BHe-
ceHHbIX B KpacHyI0 KHUT'Y U HaXOZASIIMXCS O] OXPaHOM rocyaapcTsa.

Tema 4.7 Bo3HUKHOBEHHE KU3HH HA 3emJie

OpranuyecKkuid MUp Kak pe3yJibTaT 3BOJIOLNU. BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMIIE.
XuMHUECKUH, pendouonornyeckuii (teopus akagemuka A. M. Onapuna), Ononorudeckuit u
COLIMAJIbHBIN JTAIlbl Pa3BUTHUS KUBOU MaTEPUHU.

OuUIIoreHeTHYeCKUe CBSI3U B )KUBOU MPHUPO/IE; €CTECTBEHHAS KiIacCU(UKAIIHS KUBBIX
OpraHU3MOB.



m /leMOHCTpanys cXeM BO3HUKHOBEHMSI OHOKJIETOYHBIX 3YKapHUOT, MHOTOKJIETOUHBIX
OpPraHU3MOB, Pa3BUTHs LAPCTB PACTCHUM U KUBOTHBIX.

Tema 4.8 PazBuTHe :Ku3HU Ha 3emiie

Pa3BuTHe )xu3HM Ha 3eMJie B apXeHUCKYIO U IPOTEPO30MCKYIO Apbl. [lepBbie cienbl )KU3HU Ha
3emte. [losiBneHre BceX COBPEMEHHBIX TUITOB OECTIIO3BOHOYHBIX KHUBOTHBIX. [IepBBIe XOpHoBHIE.
Pa3Butre BOOHBIX pacTeHUM.

Pa3BuTHe xu3HN Ha 3eMiie B N1aJI€030MCKYI0 3py. [losBIeHNE U IBOMTIONMS CYyXOIYyTHBIX
pacteHuil. IlanopoTHUKH, CEMEHHBIE TAIOPOTHUKH, TOJIOCEMEHHBIE pAaCTCHU. BO3ZHUKHOBEHUE
MIO3BOHOYHBIX: PHIOBI, 3 MHOBOJIHBIE, PECMBIKAIOIINAECS.

PazBuTue xu3Hu Ha 3eMjie B ME3030MCKYIO U KallHO30MCKYI0 Apbl. [losiBiaeHue u
pacnpoCcTpaHEHHUE OKPBITOCEMEHHBIX PACTCHUNH. BO3ZHUKHOBEHNE NITHULl X MIIEKOIIUTAIOIINX.
[TostBneHue u pa3BUTHE IPUMATOB.

[Ipoucxoxaenue yenoBeka. MecTo ueaoBeka B )KUBOU npupojie. CHCTEMAaTHYECKOE MOJI0KEHUE
Buza Homosapiens B cucteme sxuBoTHOro Mupa. [Ipu3Haku u cBOiicTBa YeoBeKa,
IIO3BOJIAIOIINE OTHECTH €70 K pPa3JIMYHbIM CUCTEMAaTUYECKUM TPYIIIaM LIapCTBA KUBOTHBIX.
Craauu 3BOJIIOLUY YEJIOBEKA: IPEBHENILINI YETIOBEK, APEBHUMN YETIOBEK, IEPBbIE COBPEMEHHbIE
JIOJIN.

CaoiicTBa 4yesoBeka kak Ouonorndeckoro Buja. [lonymsiuonHas cTpykrypa Buia Homosapiens;
4eJI0BEYECKHE PAChl; pacooOpa3oBaHKe; €AMHCTBO IPOUCXOKICHUS pac. AHTUHAYYHAs
CYIIIHOCTb pacu3Ma.

m JleMoHCTpanus penpoaykiuii kaptue 3. bBypuana, orpaxkaromux Gayny u Giaopy pa3aInaHbIX
9P U NIEPUOJOB; CXEM Pa3BUTHsI LAPCTB KUBOM MPUPOJbL; OKAMEHEJIOCTEH, OTIIEYaTKOB PAaCTEHUI
B JPEBHUX MOPOJAX.

Mopenu cKeneToB 4enoBeKa U NO3BOHOYHBIX )KUBOTHBIX.

m OcHoBHBbIE OHATHS. bruonorus. Kuszub. OCHOBHBIE OTINYHS KUBBIX OPIaHU3MOB OT 0OBEKTOB
HEKUBOM MPUPO/Ib. YPOBHU OpraHU3aluy KUBOM MaTtepuu. OObEKTHI U METOABI U3yYEeHUS B
6uonoruu. MHoroo6pasue *HUBOro MHUpa.

Opomtonus. Bua, nomyssiius; ux kputepuu. bopsda 3a cyiecrBoBanue. EcrecTBeHHBIN 0TOOD
KaK pe3ysbTaT 60phObI 3a CYLIECTBOBAHUE B KOHKPETHBIX YCIOBUSIX Cpelibl oouTanus. «BoaHbl
KUZHI.

MakposBomonus. buonoruueckuii nporpecc u 6uonorunyeckuii perpecc. [lytu gnoctuxeHus
OMOJIOTHYECKOTro Mporpecca; apoMopdo3bl, HANOAIANITAIIMH, 001Iast JereHepalysl.

Teopus akagemuka A. M. OnapuHa o MpoUCXO0XKACHUN KU3HU Ha 3emiIe.

Pa3BuTHE )KMBOTHBIX U PACTEHUI B PAa3IMUHbIE NEPUOBI CylIeCcTBOBaHMs 3emiun. [locrenennoe
YCIIOKHEHHUE OPTaHU3aMK U TPUCTIOCOOJIEHUE K YCIIOBHSIM CPEJIbl AKHUBBIX OPIaHU3MOB B
npouecce 3oonnu. [Iporcxoxaenue yenoseka. [[Brxkymmne cuiel anTponorenesa. Poibs tpyna
B IIpolIecce MpeBpalleHus: 00e3bsiHbI B UenoBeka. YenoBeueckue pacel, UX eqMHCTBO. Kputrka
pacusma.

m YMmeHus. OOBSICHATh C MAaTEPUATMCTHUECKUX MO3UIMNA MPOIIECC BOSHUKHOBEHUS dKU3HH Ha
3emJie Kak eCTECTBEHHOE COOBITHE B LIEMHU 3BOJIOLUOHHBIX TPEOOPa30BaHU MaTEPUH B LIETIOM.
OOBSICHITH OCHOBHBIE CBOWMCTBA )KUBBIX OPTaHU3MOB, B TOM YHCJIE IIPOIecChl MeTaboIn3Ma,
CaMOPETYJISILIMIO; TIOHATHE TOMEOCTA3a KaK PE3yNbTaT IBOJIIOLMH KUBOU MaTEPHUH.
Hcnonb30BaTh TEKCT ydeOHUKA U IPYTUX YUe€OHbBIX TOCOOUHT IS cocTaBIeHUs Ta0Iull,
OTPaKAOIIKX ATAIbl Pa3BUTHS KU3HU Ha 3eMile, CTAaHOBJIEHUS 4esloBeKa. Vcnonb30BaTh TEKCT
yueOHHUKa 11 pabOThI C HaTypaJIbHBIMU 00bEeKTaMu. /laBaTh apryMEeHTUPOBAHHYIO KPUTHKY
pacusma.

m MeXInpeaMeTHbIE CBS3H.

Heopranuueckas xumus. Kucinopoa, Boropon, yriaepos, a3orT, cepa, Gochop 1 Ipyrue 371eMeHTh
nepuoanyeckoit cuctemsl [1. 1. MenneneeBa, X OCHOBHBIE CBOMCTBA.



Oprannyeckast xuMus. OCHOBHBIE TPYIIIBI OPraHUYECKUX coequHeHN. Pu3nka.
HoHunzupyroniee n3ay4eHue; MOHATHE O J03€ U3Iy4YeHUs: U OMOJIOTMYECKOM 3aluTe.
ActpoHomus. Opranusanys IIaHeTHbIX cucteM. ColHEeYHas CUCTEMA; ee CTPyKTypa. Mecto
riaHeTs! 3emis B COIHEUHOU cucTeMe.

Uctopus. Kynerypa 3anagnoi EBponbl koHna XV — nepoii nonosussl XVII B. kynbTypa
IIEpBOTr0 NepHoa HOBOH uctopuu. Benukue reorpaguueckue OTKPbITHS.

OkoHOMUYecKas reorpadus 3apyoexHbix crpad. Hacenenue mupa. I'eorpadus Hacenenus mupa.
Ousnueckas reorpagus. lcropusi KOHTHHEHTOB.

PA3JEJI 5 B3auMoOTHOIIEHUS OPraHU3Ma U cpelbl. OCHOBBI IK0JIOTUH 9 YyacoB
Tema 5.1 buocgepa, ee cTpykTypa M PyHKUNH
buocdepa — xuBas obosiouka maneTsl. CTpykTypa 6nochepsl. Komnonenmol 6uocgepul.
JHCUBOE eUIeCMB0, BUO0BOL COCMAS, PA3HOOOpA3Ue U BKIA0 8 OUoMACCy, OUOKOCHOEe U KOCHOe
sewecmso obuocgepul (B. U. Bepnaockuii). KpyroBopot BeriecTs B npupoje. EctecTtBenHbie
c000111eCTBa )KUBBIX OPraHU3MOB. bruoreorneHo3bl. KoMmoHeHThl OHOTe01eH030B: MPOAYLIEHTHI,
KOHCYMEHTBI, pe1yLIeHTbl. bHo1eH03bI: BU10BOE pazHOOOpa3ue, INIOTHOCTh MONYJISLUH,
O6uomacca.
AbGuotnueckue GakTopsl cpeabl. Poib TemnepaTypsl, OCBEIIEHHOCTH, BIAKHOCTH U APYTUX
(hakTOpOB B )KU3HEACATEILHOCTH COO0IIECTB. IHTEHCUBHOCTH JIeHCTBUSA (DaKTOpa Cpelibl;
orpannumBaronyii hakrop. BzanmonerictBue GpakTopoB cpenbl, Ipeaesbl BHIHOCIUBOCTH.
buotnyeckue ¢akropsl cpeapl. Llenu u cetn nutanus. Ikorocuyeckue nupamuosl: 4ucei,
buomaccol, snepeuu. Cmena 6uoneHo30B [IpuunHbl cMeHBI OMO1IEH030B; (OPMUPOBAHKE HOBBIX
CO001IeCTB.
®opMbl B3aMMOOTHOLIEHUH MeX Ay opranu3smMamu. [103uTUBHBIE OTHOLIEHHS] — CUMOHNO3:
MYTYyaJIl3M, KOONepalus, KOMMEHCATU3M. AHTUOMOTHYECKHE OTHOLLEHHS: XUIITHUYECTBO,
napasuTh3M, KOHKypeHIys. HelTpalbHble OTHOIIEHNS — HEUTPAJIU3M.
m JleMOHCTpanus: a) CXeM, MIUTIOCTPUPYIOLINX CTPYKTYpPY OHMochephl U XapaKTepU3yIOIUX
OTJIeIbHBIE €€ COCTaBHbIE YAaCTH, TAOIMI] BUJIOBOTO COCTaBa U pa3HOO0pa3us )KUBBIX OPraHU3MOB
Ouocdepsl; CXeM KPyroBOpOT BEIIECTB B MPUPO/IE;
0) KapT, OTpaXKarOIUX FeOJIOTMYECKYI0 UCTOPUIO MATEPUKOB; PACIIPOCTPAHEHHOCTH OCHOBHBIX
06MOMOB CyIIH;
B) nuadunbMoB 1 kuHOpuiabMa «bruochepay;
') IPUMEPOB CUMOM03a PECTaBUTENIEH PA3IUYHBIX LAPCTB KUBOU MPUPO/IBI.
m J[aGopaTopHble U paKkTHUECKUuEe paboThI
CocraBiieHHE CXEM IIepelauyl BEIIECTB U SHEPTUHU (LIENEM MUTaHus).
W3ydeHue u onucaHue 3KOCUCTEMbI CBOEIl MECTHOCTH, BBISIBJIEHHE TUIIOB B3aUMOACHCTBUS
pa3HbIX BUJOB B JAHHOU HKOCHCTEME.
Tema 5.2 buocdepa u yenoBex
[TpuponHbIe pecypchl U UX UCIIOJIB30BAHHUE.
AHTponoreHHble (aKTOPBI BO3JICUCTBHUS HA OMOIIEHO3HI (POJIh YeJIOBEKa B IPUPOJIC);
MOCIIEACTBHSI XO3UCTBEHHOM e TeIbHOCTH YenoBeka. [IpobiieMbl parimoHanibHOTO
IIPUPOIONOIB30BAHUS, OXPaHbl IPUPOABL: 3aLIUTA OT 3arPsA3HEHUI, COXpPaHEHUE 3TAJOHOB U Ma-
MSATHHUKOB IPUPO/IBI, 0OecrieueHre MPUPOTHBIMU PECYPCAMU HACETIECHUS TUIAHETHI.
JleMoHCTpanys KapT 3all0BEIHBIX TEPPUTOPUI HAIIEW CTPAHBI.
[TpakTuueckas pabota
AHanu3 U OLIEHKA MTOCIEACTBUM JEATEIBHOCTH YEI0BEKA B SKOCUCTEMAX.
m OcHoBHbIe IoHATHS. Buocdepa. buomacca 3emnu. buonoruueckas npogykTuBHOCTE. JKuBoe
BEIECTBO M ero (GyHKIMH. bruonorudeckuii KpyroBOpoT BEHIECTB B IPUPOJIE. IKOJIOTHS.
Buemnss cpena. Dxonoruyeckue ¢pakropbl. AGuoTuyeckue, OMOTHYECKHUE U aHTPOTIOTeHHbIE



(bakTOpbl. DKOJOTHUECKUE CUCTEMBI: OMOTEOIIeHO3, OMOIIEHO03, arpoueHo3. [IpoayIeHTsl,
KOHCYMEHTBI, peylieHTbl. CaMoperysiius, cMeHa OHMOIIEHO30B U BOCCTAHOBIIEHUE OMOIICHO30B.
BoszneiicTBue yenoBeka Ha 6uocdepy. OxpaHa npupoabl; OMOJIOTHYECKUN U COIIMAIBHBINA CMBICIT
COXpaHEHHsI BUJIOBOTO pazHooOpa3us OMoieHo30B. PannonansHOE MpUpOI0NIOIb30BAHNUE;
HErcuepraeMble U UCUepIaeMble pECypChl. 3all0BEIHUKY, 3aKa3HUKH, mapku. KpacHas kaura.
buoHnuka.

m YMeHus. BISIBIATH MPU3HAKK TPUCTIOCOOTIEHHOCTH BHIOB K COBMECTHOMY CYILIECTBOBAHUIO B
IKOJIOTHYECKUX CHCTEMaX. AHAIM3UPOBATH BUIOBOIM COCTaB OMOIIEHO30B. BBIACTATH OT/EbHBIE
(bopMBbI B3aUMOOTHOIIIE HHI B OMOIIEHO3aX; XapaKTePU30BaTh MUIIEBBIE CETH B KOHKPETHBIX
YCIIOBUSX OOUTAHUS.

[TpuMeHsTh Ha IPAKTHKE CBEeIeHUs 00 HKOJIOTMUYECKUX 3aKOHOMEPHOCTAX B MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SICTBE JIJIs MPaBHIILHOW OpTraHU3aIMK JECOBOJICTBA, PHIOOBOJCTBA U T. 1., @ TAKXKE
JUISl pEIIEHUs BCEro KOMILIEKCa 3aa4 OXpaHbl OKPY’KaIOLIEH Cpe/ibl U palliOHAJILHOTO
MPUPOIOTIOTIB30BAHUSI.

m MeXnpeaMeTHbIE CBSI3U.

Heopranuueckas xumusi. Kucnopog, cepa, a3ot, pocdop, yriepos, nx XUMHYECKHE CBOMCTBA.
OxpanHa npupobl OT BO3JAECUCTBUS OTXOJ0B XUMUUYECKHUX IMPOU3BOICTB.

O®usznyeckas reorpadust. Knumar 3emiu, KauMaTuieckas 30HAIbHOCTb.

Ousuka. [lonstue o 103e U3IydeHHs] U OMOIOTUYECKOM 3alllUTe.

IToBTOpEeHue 6 yacos

Temamuueckuii naan yuedonozo npeomema «buonozusn»
(éapuanm: 2 u ¢ neoenro; 34 yueonvix neoenu)

Nenn HaunmeHoBaHue pa3esioB U TeM Bcero gacos
1 | Benenne 1
2 | Pa3mea 1. CTpyKTypHasi Opranu3anms KuBbIX 10

OpPraHu3MoOB
3 | 1.1. Xumuueckas opraHu3aiysi KIeTKU 2
4 | 1.2. OOMeH BelIecTB U IPeoOpa30BaHUE SHEPTUU B 3
KJIETKE
5 | 1.3. Ctpoenuie u yHKIIUU KIETOK 6
6 Pa3nen 2. Pa3MHoOKeHHe M HHAUBHUAYAJIbHOE 5
pa3BUTHE OPTraHU3MOB
7 | 2.1. Pa3MHOXeHHE OpraHu3MOB 2
8 | 2.2 VluauBuayanbHOE pa3BUTHE OPraHU3MOB 3

9 Pasnena 3. HacjieacTBeHHOCTH U U3MEHYNBOCTh

20

10 | 3.1.3aKOHOMEPHOCTH HACJICJTOBAHUS TPU3HAKOB 10
11 | 3.2.3aK0OHOMEPHOCTH U3MEHYHUBOCTH 6
12 | 3.3. Cenekius pacTeHUH, )KHBOTHBIX H 4

MHUKPOOPTaHU3MOB
13 | Pazaen 4. DBoJionusi ;KHBOro Mupa Ha 3emJie 22
14 | 4.1.Muoroobpa3ue >KuBOro MUpa. Y pOBHH

OpraHu3allii U OCHOBHBIE CBOMCTBA JKMUBBIX 2

OpraHU3MOB
15 | 4.2.Pa3Butue 6100TUH B JOJAPBUHOBCKHIA IEPUOT 2
16 | 4.3.Teopus Y. /lapBruHa 0 MpOUCXOKIECHUN BUJIOB 4

nyTéM eCTECTBEHHOro 0TOopa
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4.4 ITpucrnocoOaeHHOCTh OPTraHNU3MOB K YCIIOBHUSM

BHEIIIHEH Cpebl KaK pPe3yJIbTaT JeHCTBUS 3
€CTECTBEHHOTI'0 0TOOpa
18 | 4.5.Mukpo3BOIIOIHS 3
19 | 4.6.buosiornueckue mocieqCTBUS alallTaliu. 3
MaxkpoaBoitonus
20 | 4.7.Bo3HHUKHOBEHME XKU3HHU Ha 3emiie 2
21 | 4.8.Pa3BuTHe KU3HU HA 3eMIe 3
22 | Pa3nen 5. B3anMooTHOIIEHHsI OPTraHU3MAa U 9
cpeabl. OCHOBBI IK0JIOTHH
23 | 5.1.buocdepa, €€ cTpykTypa 1 QyHKIHH 5
24 | 5.2.buocdepa u yenoBex 4
UTOIo 68




TemaTuyecknii NOypoYHbIN IV1aH y4eOHOro npeamera «buosorus» 9.
(6éapuanm: 2 u ¢ neoenro; 34 yueonvix neoeu)

Ne Koa-
ypPOKa TeMbl pa3aesa, ypoka, 1a00paTopHOi padoThI BO
4acoB
1. Beenenue 1
1. Beenenue. Ilpeamer u 3agauu kypca «buosnorus. O6ume 1
3aKOHOMEPHOCTH
Paznen 1. CTpykTypHasi opraHu3anus >KUBbIX OPraHU3MOB 10
2 1.1. Xumnueckas opranu3anus kietku Heopranuueckue BelecTsa, 1
BXOJISIILIME B COCTAB KJIETKH
3 Opranuyeckue BELECTBa, BXOISIINE B COCTAB KIETKU 1
4 1.2.00MeH BemiecTB U MpeoOpa3oBaHue BEIIECTB B KieTke. [Imactuueckuit 1
oOMeH.
3) DHeprerudeckuii oomeH. CriocoObl MUTaHUS. 1
6 Crioco0w1 utanusi. KoHTpoabHbIH TecT :«OQO0MeH BellecTB U 1
npeodpa3oBaHue JHEPrUH B KJIeTKe
7 [IpokapuoTtnueckas KjeTka 1
8 OykapuoTtndeckas kierka. [{urornazma 1
9 Dykapuotndeckas Kietka. SAapo 1
10 Jlesenue KIeTOK 1
11 Knerounas Teopust CTpOE€HUSI OPraHU3MOB. 1
Paznen 2. PasMHoOkeHHe U MHIMBH/YaJIbHOE Pa3BUTHE OPTaHU3MOB 5
12 CymrHocTh 1 (hOpMBI pa3MHOXKEHHUs1 OpraHu3MoB .becniosnoe pa3MHoOKeHHe 1
13 [TomoBoe pa3MHOKEHUE 1
14 WuauBuyanbHOE pa3BUTHE OPTaHU3MOB .OMOPHOHATIBHBIN TEPHOA 1
15 [TocTamMOpHOHATBHBIN TTEPHOT 1
16 OO61re 3aKOHOMEPHOCTH pa3BUTHUA. bruoreHnHslit 3akoH. KOHTpoJIbHBII TecT. 1
«Pa3MHOXKeHHEe OPraHU3MOB»
Pasnes 3. HaciieacTBeHHOCTh M M3MEHYHMBOCTH OPraHU3MOB 20
17 3aKOHOMEPHOCTH HACJIEN0BaHUs NPU3HAKOB. OCHOBHBIE TOHATHUS T€HETUKU 1
18 ['ubpuaonoruyeckuii METOA 3ydeHus Hacieq0BaHus npu3HakoB [.Mennaens 1
19 MonorubpuaHoe ckpennBanne.3akoHbpl MeHaens 1
20 ITostHOE ¥ HENMOJIHOE JOMUHUPOBAHUE. 3AKOH YUCTOTHI FaMET 1
21 Jurubpunnoe ckpemuBanue. Tpetuii 3akoH Menaens. 1
22 AHaIM3upYyIoLIEe CKPELMBaHNE 1
23-24 2

Ilpakmuueckasa paboma Nel «Pewenue zenemuueckux 3a0au

25 Cuennennoe HacienoBanue reHoB. Teopus T.Moprana 1




26 I'eneruka nosa. HacnenoBanue npu3sHaKkoB, CLEMIIEHHBIX C [10JIOM 1
27 B3aumoneiictBue reHos 1
28 HacnencresenHast U3MEHUYUBOCTH 1
29 Myranuu. 3Ha4eHne MyTauun 1
30 KomOuHaTuBHas HK3MEHUMBOCTh 1
31 Jlaboparopuas padota Ne2 «IlocTpoenue BapualiiOHHONW KpUBOM» 1
32 O0o0menue Tembl: «HacjieAcTBEHHOCTh M H3MEHYUBOCTh)
Cenekuus pacTeHHA, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
33 LleHTpBI MHOTOOOPA3Hst U IPOUCXOXKICHUS KYIbTYPHBIX pACTEHUH 1
34 MeTopl CEeNEeKIIUUA PACTEHUH U )KMBOTHBIX 1
35 CenekIusi MUKpOOPTaHHU3MOB 1
36 KoHTpoabHBII TecT. «3aKOHOMEPHOCTH HACIEIOBAHUS U H3MEHYHBOCTH 1
npu3HakoB» «CeneKIus pacTeHH, )KUBOTHBIX U MUKPOOPTaHU3MOBY
Pa3nen 4. IBoaouus xxkuBoro Mupa Ha 3emJe 22
4.1.MHoroo0pa3ue >KUBOro MUpa. YpPOBHU OPraHU3aliii U OCHOBHbIE 2
CBOIICTBA KUBBIX OPraHU3MOB
37 MHoroo6pasue KHUBOTO MUpa. Y pOBHU OpraHU3aIuu 1
38 CBolicTBa )KMBBIX OPTaHU3MOB 1
4.2.PazBuTHe OHOJIOTHH B 10AAPBHHOBCKHII EPHOJ 2
39 CraHOBJIEHHE CHCTEMAaTUKH 1
40 OpomonuonHas teopus JK.b. Jlamapka 1
4.3.Teopust Y. /lapBuHa 0 NPONCXO0KIEHUH BH/I0OB NNYTEM eCTECTBEHHOI0 5
orbopa
41 Hayunsle npeanocsuikn BO3HUKHOBEHMS Teopuu Y. J[apsuHa 1
42 VYuenue Y./lapBuHa 06 HCKyCCTBEHHOM 0TOOpE 1
43 VYuenue Y.JlapBuHa 0 €CTECTBEHHOM O0TOOpE 1
44 ®opMbl 6OPHOBI 32 CYIIIECTBOBAHUE 1
45 Bboprba 3a cymecTBoBaHME B €CTECTBEHHBIN 0TOOp. OO0O0IIIEHNE TEMBI. 1
4.4.11pucnoco0/IeHHOCTh OPraHU3MOB K YCJIOBHSIM BHEIIHEH cCpeAbl KaK 2
pe3yJabTaT JeiicTBHS ecCTeCTBEHHOr0 0T60pa
46 [IpucmocoOuTenbHBIE 0COOCHHOCTH KUBOTHBIX
47 3abota 0 moroMcTBe. PU3HOIOTNUECKUE afallTaAI[UN 1
4.5.MuKpo3IBOJIIOLUSA
2
48 Bun, ero kpurepuu u crpykrypa. [Iytu BumoobpazoBaHus.
49 OBOJIIOLMOHHAS POJIb MyTalUi 1
4.6.bnosornyeckue mocjaeAcTBUA axanrannu. Makpo3BoIrouus 3
50 ['maBHbIe HallpaBIEHUS SBOJIIOIMH: apoMOp(o3, UAHOATANTALMS U 001as
JiereHeparys
o1 OO0111e 3aKOHOMEPHOCTH OMOIOrMUECKON IBOITIOLUU 1
52 O0o0maroumii ypok no teme: «IBOJIIOLHSA KHBOT0 MHpPa Ha 3emiie» 1




4.77.Bo3HUKHOBEHME KU3HHU HA 3eMJie

2
53 CoBpeMeHHbIE TPE/ICTABIICHHS] O BOSHUKHOBEHUH KU3HU 1
54 HauanbHble Tansl pasBUTHS )KU3HU 1
4.8.Pa3ButHe :Ku3HM HA 3emiie 4
55 JKu3Hb B apXeMCKyr0 U IPOTEPO30MCKYIO IPbI 1
56 Kv3Hb B Maneo30McKyIo 3py 1
57 JKu3Hb B ME€3030MCKYIO U KAMHA30MCKYIO APbI 1
58 [TpoucxoxaeHne 4eIoBeKa 1
Pasznea 5. BzanMooTHOIIEHUs1 oprann3Ma u cpebl. OCHOBBI IKOJIOT UM 9
59 buocdepa, e€ ctpykTypa u QyHKIIHHA 1
60 Kpyrosopor Bemiects 1
61 HcTopust hopMupoBaHus COOOIIECTB KUBBIX OPraHU3MOB. broreoneHossl u 1
OMOIICHO3BI.
62 buoreoreHo35I M OMOIIEHO3EI.
63 AbGuotuueckue GpakTopsl cpebl. UTHTEeHCUBHOCTD JIEHCTBUS
dakropoB.buotnueckue haktopsl cpenanbl. Jlabopamopnas pavoma Ne6
«Cocmaenenue cxem nepeoauu eeuiecme u IHepzuu (yenei NUMaHus)»
64 B3anMooTHOIIEHHS MKy OpraHu3MamMu 1
65 [TpupoaHbIe pecypchl U UX UCIIOJIb30BAHHUE. 1
66 AHTpPOIIOTEHHBIE X03SICTBEHHOMN JAEITeTbHOCTH YeJIOBeKa 1
67 HtoroBast KOHTpoJIbHAs paboTa 1
Pe3epBHOe Bpemst 1




