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AHHOTALUA

HazBanue buonorus

Kypca

Kiace 9 knacc

KonuuectBo |68

4acoB

CocraButens | Knumosuu O.B.

Peanuzyemsl |[lonomapéra 1.H.; Kopuunosa O.A.; Uepnosa H.M. «buonorus».-
i YMK M.:BenTana-I'pad, 2019

Lenp kypca |OcBOeHHE 3HAHUI O )KMBOM IPUPOAE U NPUCYILIHUX €1

3aKOHOMEPHOCTSIX; CTPOCHUH, KUZHEACATEITPHOCTH U
cpenoo0pa3yoIIei poJid KUBBIX OPTaHU3MOB; YEJIOBEKE KaK
OMOCOIMaTBLHOM CYIIECTBE; 00 OCOOCHHOCTSIX CTPOSHUS U
KU3HEJCATEIHHOCTH OPTaHU3Ma YeJIOBEKa ISl CAaMOTIO3HAHUS 1
CaMOCOXPAHCHHMS 37I0POBbSI; O POJIH OMOJIOTMYECKON HAYKH B
NPAKTUICCKOU NEATEIBHOCTH JIFOACH; METOAaX MO3HAHUS KUBOK
IIPUPO/IBI;

OBianenne yMeHUsIMH IPUMCHSATh OMOJIOTHUYCCKHUE 3HAHUS IS
00BSCHEHUS MPOIIECCOB U SBICHUHN YKUBOW MPUPO/IBI,
KHU3ZHENIECATEIFHOCTH COOCTBEHHOTO OpPTaHU3Ma; UCIIOJIb30BaTh
UH(OPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSIX B 0071aCTH OMOJIOTHH U
9KOJIOTHH, (haKTOpax 370POBbs M PUCKA; pad0TaTh ¢ OUOJIOTHIECKUMU
nmpubopaMu, HHCTPYMEHTAMHU, CITPaBOYHUKAMHU; TTPOBOIUTH
HaOJIIOJIEHMS 32 OMOJIOTHUYECKUMHU O0BEKTAMHU U COCTOSHHUEM
COOCTBEHHOTO OpraHu3Ma, OMOJIOTHYEeCKUE AKCIICPUMEHTHI,
Pa3BuTHe Mo3HABATEIbHBIX HHTEPECOB, HHTE/LIEKTYaJIbHBIX H
TBOPYECKHUX CMOCOOHOCTEH B IIpoliecce MpoBeeHUs HAOMIOACHUH 3a
YKUBBIMU OpPTaHU3MaMU, OMOJIOTHYECKUX IKCIIEPUMEHTOB, pabOThI ¢
Pa3IMYHBIMUA UCTOYHUKAMH MH(OPMAITUH;

Hcnonb3oBaHue NpuoOpeTeHHbIX 3HAHUN U YMEHUH B
MOBCEHEBHOM KU3HHU VI yXO0J1a 32 PACTCHUSMH, JIOMAITHUMH
YKUBOTHBIMH, 3a00ThI O COOCTBEHHOM 3/I0POBbE, OKa3aHHUS IEPBOM
ITOMOIIIH ce0e M OKPY>KAIOITUM; OIICHKH ITOCIIEACTBUM CBOCH
NEATEeIILHOCTH 110 OTHOIIICHUIO K TIPUPOIHON cpejie, COOCTBEHHOMY
OpraHu3MYy, 3JI0POBBIO APYTHX JIIOACH; ISl COOMIOACHUS MTPABHIT
MOBECHUS B OKPYXKAIOIICH cpejie, HOPM 370pOBOTO 00pa3a KU3HH,
npoduIaKTUKHN 3a00JIeBaHN, TPAaBMAaTH3Ma U CTPECCOB, BPETHBIX
npuBbiuek, BUY- undexmmm.

Cpox

1 roxn




peaym3anum

MIPOTPAMMBI

Mecto ba3zoBeiit ypoBens: 9 knacc-70 yacoB (2 yaca B HEJENIO)

y4e0HOro

npenMeTa B

yueOHOM

TUTaHe

Pesynbrarel | JINUHOCTHBIE Pe3yJbTAThI:

OCBgeHH’I [TocTeneHHO BBICTpanBaTh COOCTBEHHOE IIEIOCTHOE MHPOBO33PECHHE:
eOHOTO

geﬂMeTa — 0CO3HaBaTh COBPEMEHHOE MHOT000Opa3We THUIIOB MHPOBO33PECHMUS,

(TpeBoBanus OOIIIECTBEHHBIX,  PEIUTHO3HBIX,  ATCUCTHYECKUX,  KYJIBTYPHBIX

K TPaJIUIIHHA, KOTOPBIE OTIPEICIISIFOT pasHbIe 00BSCHEHHUS

BBIITYCKHHUKY |IPOMCXOMSIIET0 B MHpE; — C Y4YeTOM JTOr0 MHOrooOpasus

)

MIOCTENEHHO BhIpa0aThiBaTh CBOM COOCTBEHHBIC OTBETHI HA OCHOBHBIC
YKU3HEHHBIC BOMPOCHI, KOTOPHIC CTABUT JIMYHBIN KU3HEHHBIN OIbIT, —
YUYUTHCSI TTPU3HABATH MPOTUBOPEUMBOCTh M HE3ABEPIIEHHOCTh CBOUX
B3IVISIIOB  HAa MHpP, BO3MOXHOCTH HX HW3MCHEHHUA. YUYUTHCS
UCITIOJIb30BaTh CBOM B3MJISAJIBI Ha MHUP JJISI OOBSICHEHHUS Pa3IUYHBIX
CUTYaIlUH,

peuiCHUs  BO3HHUKAIOIINX Hp06JI€M N HU3BJIICUCHUI

KU3HEHHBIX YpokoB. (Oco3HaBaTh CBOM HWHTEPECHI, HAXOAUTh H
u3ydyaTh B Yy4eOHHMKaxX [0 pa3HbIM TpeaMeTraM Martepuan (u3
MakKCUMyMa), HMMEIOIMH  OTHOUIEHHWE K

CBOMM HHTCPCCaM.

Hcnonp3oBaTh CBOM WHTEPECHl I  BBIOOpAa HMHIWBUIYaTbLHOU
00pa3oBarelbHOM TPAeKTOPHH, MOTCHITMAILHON OynyIiei npodeccuu
U COOTBETCTBYyIOMIETO TpoduiabHOro obOpa3zoBanus. [IpuoOperarsb
ONBIT y4YacTUs B JeNiaX, NPHHOCAIINX TOJb3y JIOMSAM. YUHUTHCS
CaMOCTOSITEILHO ~ BBIOMpaTh  CTWJIb ~ IOBEICHHUS,  IPUBBIUKH,
obecrieunBaroiye 0e30MacHbIi 00pa3 )KU3HU U COXPAHEHHE 37]0POBbS
— CBOErO, a TaK e ONU3KUX JIOAeH M OKPYKAIOIMHUX. YUHUTHCS
CaMOCTOATETILHO TPOTHBOCTOSTH CUTYallMsSIM, MPOBOIMPYIONIMM Ha
MIOCTYIIKH, KOTOPBIE YIPOXKAIOT O€30MacHOCTH | 3710pOBBI0. BriOMpars
NIOCTYTIKH, HAIlCJICHHBIE HAa COXpaHEHHE W OepekHOe OTHOIICHHE K

npUpoAE, OCOOCHHO XKUBOM, U30erasi MPOTUBOIMOJIOKHBIX MOCTYMNKOB,

IIOCTENIEHHO y4Yach W OCBaumBas CTPATErdi0  PalMOHAIBHOTO
OPUPOAOIOIL30BAHUS. YUUThCA YOEXIaTh APYrux Joaed B
HEOOXOTUMOCTH OBJAJCHHUS CTparerueu palMOHAIBHOTO

MIPUPOIOIIOIb30BaHus. VCIOIb30BaTh IKOJIOTUUECKOE MBIIUICHUE JJIs
BbIOOpa CTparerud COOCTBEHHOTO MOBEACHHUS B Kaue€CTBE OJHON H3




LIEHHOCTHBIX YCTAHOBOK.
MeranpeaMeTHbie pe3yJbTaThl:

CamocrosiTennbHO OOHapyXuBaTb W (QOpPMYIHpPOBaTH MpoOIeEMy B
KJIACCHOM M HMHIMBHUAYAJbHOW Y4eOHOW NeATenbHOCTH. BbinBUrarh
BEPCUM pElICHHs] MpOoOJeMbl, OCO3HABaTb KOHEYHBIM pPE3yibTIaT,
BbIOMpATh W3 MPENJIOKEHHBIX M HUCKaTh CaMOCTOATENbHO CPEACTBA
noctwkeHud 1enu. CoctaBiaTh (MHAWBUYAJIbHO WK B TPYIIIIE) MIaH
perieHuss npoOsieMbl (BeIMONIHEHUs mpoekTa). [logOupars K Kaxaoid
npoOieme (3a71aue) aJeKBaTHYIO el TEOPETHIECKY0 Mojieib. PaboTas
N0 TMpPEIJIOKEHHOMY M CaMOCTOSITEIBHO COCTABICHHOMY ILIAHY,
UCIIOJIB30BaTh HApSAy C OCHOBHBIMU M JIONOJIHUTENIBHBIE CPEICTBA
(cmpaBouHas — JUTEpaTypa, CIOXKHBIE MPUOOPBI,  KOMIIBIOTED).
[InanupoBath CBOIO WHVBUIYaJIbHYIO 00pa3oBaTeNbHYIO
TpaekToputo. Paborare 1Mo camMoCTOSTEIBHO COCTaBICHHOMY ILIaHY,
CBEpSSICb C HUM U UENbI0 JACSATENbHOCTH, HCHPABIAS OMIMOKH,
UCIIOJNIB3YSl CAMOCTOATENIbHO MOI0OpaHHbIE CPEACTBA (B TOM YHUCIE U
WNurtepner). CBOOOIHO MONB30BAThCS BHIPAOOTAHHBIMU KPUTEPUSIMHU
OLICHKH U CaMOOLICHKH, UCXOAS W3 LEJIM U MUMEIOLIUXCS KPUTEPHUEB,
pasnuyas pe3yaprar M crocoObl neiicTBuil. B xonme mpencraBieHus
IpPOEKTa JaBaTh OIEHKY ero pesyaprataM. (CamMoCTOATEIbHO
OCO3HaBaTh IPUYUHBI CBOETO YyCIEXa WM HEyCIleXxa U HaXOIWUTh
crocoObl BBIXO/Ia M3 CHUTyallUd HeyclexXa. YMETh OLICHHTh CTEINeHb
YCIHEITHOCTH CBOEH VHIUBUIYaJIbHOU oOpa3oBareabpHON
NEeATeNbHOCTH. J[aBaTh OLIEHKY CBOMM JIMYHOCTHBIM KayecTBaMm U
yepraMm Xapakrepa («KakoB $51»), OINPENENSATh HANpaBICHUS CBOETO
pa3BuTUA (KKAaKUM S XO4y CTaTh», «4TO MHE JJIsI 3TOrO0 HaJo
caenatby). CpenctBoM (opMmupoBaHusi perynatTuBHbIX Y Y][ ciyxar
TEXHOJIOTUSI TPOOJIEMHOr0 Juajora Ha JTale H3y4YEeHUS HOBOTO
Mmarepuaia M TEXHOJIOTHMS  OLEHHMBAaHUA  OOpa30BaTENIbHBIX
JNOCTUXKEHUH (y4eOHBIX yCIIEXOB).

IIpeaMeTHBIE pe3yJIbTATHI:

— OOBSICHATH poib OMopazHooOpasus B MOAJEp)KaHUU OHOChepHOTOo
KPYyroBOpOTa BEMIECTB. — XapaKTEPH30BaTh HWHIWBHIYATbHOE
pa3BuTHE oOpranu3Ma (OHTOreHe3), OoOpa3OBaHHE MOJOBBIX KIETOK,
OTUTOIOTBOPEHUE M BAXXHEHIIIME TAbl OHTOT€HE3a MHOTOKJICTOUHBIX;
— MPUBOJIUTH PUMEPHI MPUCTTOCOOICHUN Y paCTEHUN M KUBOTHBIX. —




MCIIOJIb30BaTh 3HAHMS IO 3KOJOTHM JUIsl ONTUMAJIbHOW OpraHU3alluu
00pbObl ¢ HMHQPEKIIMOHHBIMM  3a00JICBAHUSIMU,  BPEIUTEIIMU
JOMAILIHETO U MpUycaneOHOro X035iKUCTBA; — MOJIb30BAThCSl 3HAHUSAMHU
M0 TEHETHKE M CEJNEKUHMH MJI1 COXPAaHEHHUS MOPOJHON YHCTOTHI
JIOMAILIHUX KMBOTHBIX (COOAK, KOIIEK, aKBAPUYMHBIX PbIO, Kyp U Ip.);
— coOmonath MpOPUIAKTUKY  HACJIEACTBEHHBIX OOJE3HEH;

UCIIONB30BaTh 3HAHUS 10 TEOPUU DHBOJIOLUUU ISl ONTUMAJbHOU
opraHuzanuu  O0oppObl ¢  HMH(PEKIMOHHBIMH  3a00JICBAaHUSIMH,
BpPEIUTESIMU JIOMAIIHETO U NMPUYCaeOHOro X03541UCTBa. — HAXOUTh B
NPOSIBJICHUSX JKU3HEACSTEIbHOCTH OpPraHM3MOB OOIIME CBOWCTBA

)KHBOTO U OOBICHSATH HUX; — XapaKTCpU30BATb OCHOBHLIC YPOBHHU
opraHm3alnuu JKHUBOro, — MNCPCUUCIIATH OCHOBHBIC TIOJIOKCHUA
KJI€TOYHOM TCOPHUU, — XAPAKTCPU30BATH OCHOBHLIC CTPYKTYPHBIC

AJIEMEHTHI KJIETKH, UX (DYHKIIUU U POJIb B )KU3HEACITCIbHOCTH 1EI0T0
opraHu3Ma, OCOOCHHOCTH CTPOCHHS KIIETOK Pa3HBIX IAPCTB KUBBIX
OpraHU3MOB; — XapaKTepH30BaThb OOMEH BCIIECTB B KJICTKE U €r0
DHEPreTHYCCKOEe O00eCleueHne; — XapaKTePH30BaTh MaTepUaIbHBIC
OCHOBBI HACIICACTBEHHOCTH W CITIOCOOBI JCICHHS KJIETOK, — YMETh
MOJIb30BaThCS ~ MHMKPOCKOIIOM,  TOTOBUTh W  paccMaTpHBaTh
IPOCTEHIITNE MUKPOIIPENapaThl, — OOBSICHATh OMOJOTHYECKUN CMBICI
U OCHOBHBIC (OPMBI Pa3MHOKEHHUS OPraHU3MOB; — ITIOJIB30BATHCS
NOHATHSIMU 00 DSKOJIOTMYECKOW HHINEG | JKH3HEHHOW dopMme,
OMOIIEHO3€, DKOCHUCTEME, OHOreoleHo3e¢ M OHOTreOXMMHYECKOM
KPYroBOpOTE, MPOAYIICHTAX, KOHCYMEHTaX M PEIyICHTaX, MHUIICBOU
nupamMuje, TUIIEBBIX IIEMAX; — XapaKTepu3oBaTh Ouocdepy, e
OCHOBHBIC (PYHKIIMM M pOJIb JKU3HHM B HUX OCYIICCTBICHUH, —
KJIacCU(UIIUPOBATh KMBBIC OPraHU3MBbI 110 UX POJIIM B KPYrOBOPOTE
BEIICCTB, BBIJACIATH LIENU MUTAHUSA B SKOCUCTEMAX;

Crpykrypa
Kypca

1.BBeeHue B OCHOBBI 00111eii Ouosoruu (3 4);
2. OcHoBbI YueHus 0 KjeTke (10 4);

3. Pa3MHoOKeHNe M MHAMBUAYAJIbHOE PA3BUTHE OPTaHN3MOB
(onTorenes) (5 4);

4. OCHOBBI Y4€HHSI 0 HACJIEACTBEHHOCTH U u3MeHYuBOCTH (10 4);

5. OcHOBBI CCJICKIINHN paCTeHHﬁ, KUBOTHBIX 1 MUKPOOPIraHU3MO0OB
(S u);




6. IIpoucxoxaenue ;KU3HU M Pa3BUTHE OPraHMYecKoro mupa (4
4);

7. Yuenue 00 3Bosounun (11 4);

8. IIpoucxoxnenne yeaoBeka (aHTponoreHes) (5 4);

9. OcHoBbI 3k0J0rUH (13 4);

10. 3aknrouenue (2 4)

|. TosicHUTEIBbHAA 3AIACKA

Pabouas nmporpamma coctaBieHa Ha ocHoBe PI'OC OOO, aBTopckoi MporpaMMbl
kypca «buonorus. OOmas Ouonorusi» ana 9-ro knacca WM.H. Tlonomapéra, O.A.
Kopnunosa, H.M. Yepnoa. Yue6nuk WM.H. Ilonomapéra, O.A. KopHuiaoBa, oCHOBHOMU
obOpazoBatenbHOil mporpaMmmbl MBOY CIHI Ne 2 r. Bszembl CmoseHCKOM o00JacT,
yuebHoro ana MBOY CIII Ne 2 r. Bszembl CMmonenckoi odnactu Ha 2018/2019 yu. rog.

PaGouas mporpamma opreHTHpOBaHA Ha UCTIOIB30BaHKUe yueOHuKka: [loHoMapeBa
WN.H. buonorus: 9 knacc: YueOHUK [Tl ydamuxcs: 00111eo0pa3oBaTe/IbHbIX YUPEKICHUMN /
N.H. I[Tonomapena, O.A. Kopaunora, H.M. Uepnosa; nox pen. nmpod. 1.H.
[Tonomapesoii. — 4-e uza., ucnp. — M.: Bearana — I'pad, 2019.
PaGouas nporpamma juist 9 kiacca mpeaycMaTpuBaeT o0yueHne OUoJIOrTHH B 00beme 2
yaca B Hefiemo (68 acos).

I1. Ilnanupyemble pe3yJIbTATHI OCBOCHHUA Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIE Pe3YJIbTAThI:

[locTeneHHO BBICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHE: — OCO3HABATH
COBPEMEHHOE MHOTI000pa3ue THUIIOB MHPOBO33PEHHUSI, OOIIECTBEHHBIX, PEIUTHO3HBIX,
ATEUCTHYECKUX, KYJIBTYPHBIX TPAIUIIMA, KOTOPBHIE OINPEACNSIOT pa3Hble OOBICHEHUS
MPOUCXOIAIIECTO B MUPE; — C YYETOM 3TOTO MHOT00Opa3us MOCTENEHHO BHIPAOATHIBATH
CBOM COOCTBEHHBIC OTBETHI HA OCHOBHBIC KU3HEHHBIE BOTPOCHI, KOTOPHIE CTABUT JIMYHBIN
YKU3HEHHBIN OIBIT; — YYUTHCS MPU3HABATh MPOTUBOPEUNBOCTh U HE3aBEPUICHHOCTh CBOUX
B3IJIS/I0B HA MUP, BO3MOKHOCTh UX U3MEHEHHUS. Y UUTHCS UCIIOIb30BaTh CBOM B3TJIAIbI HA
MUp [Ji1 OOBACHEHUS PA3JIUYHBIX CHUTYallMil, pENICHUS BO3HHUKAIOIIMX MpoOJIeM U
W3BJICYCHUS KM3HEHHBIX YpOKOB. Oco3HaBaThb CBOM MHTEPECHI, HAXOAUTh U U3ydaThb B
y4eOHUKaX MO Pa3HBIM MpeaMeTaM MaTepuani (M3 MaKCHMyMa), IMEIOIINI OTHOIIIEHUE K
CBOMM wuHTepecaM. lcnonb30BaTh CBOM HWHTEpEChl sl BbIOOpa HMHAMBUAYATbHOU
o0pa3oBaTebHOI TPACKTOPHH, MOTEHIMAJIBHOU Oynyuieit npodeccuu 151
COOTBETCTBYIOIIETO MpoduibHOro o0pazoBanus. [IpuoOperaTh ONBIT ydyacTusi B Jiefax,



OPUHOCSIINX TONB3Y JIOASM. YUUTHCS CaMOCTOSITENIbHO BBIOMPATh CTWJIH TOBEICHUS,
MPUBBIUKY, OOecnevunBarolue Oe30macHblii 00pa3 >KU3HU W COXPAHEHHE 370pOBbS —
CBOET0, a TaK K€ OJM3KUX JIoJed M OKPYKaIoIHMX. YUYUThCA CaMOCTOSATEIbHO
MPOTHUBOCTOSITh CHUTYAIMsIM, MPOBOIUPYIOUIUM Ha TOCTYNKH, KOTOPHIE YIPOXKAIOT
0e30MacHOCTH M 3/0pOBbl0. BbIOMpaTh MOCTYNKH, HallEJIEHHbIE HA COXPAaHEHHE U
OepeXHOE OTHOIICHUE K TMPUPOJE, OCOOCHHO JKHBOM, wu30eras MPOTHUBOIOJIOKHBIX
MOCTYNKOB,  IMOCTENEHHO  y4Yachb M  OCBaWBas  CTPATErui0  PalMOHAJIbHOIO
MIPUPOJIOTIONB30BAHUS. YUUTHCS YOKIATh APYTUX JIOJCH B HEOOXOAMMOCTH OBIIAICHHUS
CTpaTeruell palMOHAJIBHOTO NPHUPOAOIOIb30BaHUA. MCMonb30BaTh 3KOJOTHYECKOE
MBIIIUICHHWE JJIsi BBIOOpA CTpaTeTMHd COOCTBEHHOTO IOBEJICHHUS B KAaueCTBE OJHOW W3
[ICHHOCTHBIX YCTaHOBOK.

MeTanpeaMeTHbIE Pe3VJbTATHI:

CamocTodaTenbHO OOHapyxuBaTb u  (GOpPMYJIHUpPOBaTH MpoOJEeMy B KIACCHOM W
WHJUBUIYaTbHON Yy4eOHOU JeATeNbHOCTH. BbIIBUTATh BEepCUM pEIICHUS MPOOJIEMBI,
OCO3HaBaTh KOHEYHBIH  pe3yiabTaT, BBIOMpATh W3 MPEJIOKCHHBIX U  HCKATh
CaMOCTOSITEJILHO CpeAcTBa JocThxeHus Ienu. CocTaBiaTh (MHAWUBUIYATbHO WU B
TpyIIe) TJIaH pelieHus MnpoosieMbl (BBIMOIHEHUsS MpoekTa). [logOupaTe K Kaxaou
npobsieme (3a1aue) aJIeKBaTHYIO €l TeopeTUYeCcKyto Mozelb. PaboTas o npeioxkeHHOMY
U CaMOCTOSITEIbHO COCTaBJICEHHOMY IUIaHY, HCIIOJb30BaTh HAapsAIy C OCHOBHBIMHU H
JIOTIOTHUTEIIbHBIE CPEJICTBA (CIpaBOYHAsS JIUTEpAaTypa, CIOKHBIE MPUOOPHI, KOMIIBIOTED).
[lmanupoBaTh CBOIO WMHAMBUAYAJIbHYIO 00pa3oBaTEeNbHYIO TpaekTopuio. PaboTath 1m0
CaMOCTOSITEJIbHO COCTAaBJIEHHOMY IIJIaHY, CBEpPSASCb C HHM M LEJIbI0 JESITEIbHOCTH,
UCTIPABJISISE OMIMOKH, UCTIONB3YsI CAMOCTOSITEIHLHO TOJ00paHHbIE CPEACTBa (B TOM YHCIE U
WNuteprer). CBOOOIHO TMOJNB30BATHCS  BBIPAOOTAHHBIMU  KPUTEPUSMU OLICHKH U
CaMOOILICHKH, UCXOJISl U3 IeJIM U UMEIOIIUXCA KPUTEPUEB, pa3indas pe3ysbTaT U CIIOCOObI
nerucTBuid. B Xome mnpencraBiieHUs IIPOEKTAa JaBaTh OILEHKY €ro pe3yjbTraTam.
CaMoCTOATENbHO OCO3HABaTh IPUYMHBI CBOErO YyCIE€Xa WIM HEyclexa M HaXOJUTh
CIocOOBI BBIXOJIa U3 CUTYyaIlMM HEycIiexa. YMETh OLIEHUTh CTENEHb YCIEIIHOCTH CBOEH
WHJVMBHUYaJbHOW 00pa30BaTEIbHOM AESATEIbHOCTH. J[aBaTh OLIEHKY CBOMM JIMYHOCTHBIM
KauyecTBaM M 4YepTaM XapakTepa («KaKOB 51»), ONPEENsATh HAMPABICHUS CBOETO Pa3BUTHUS
(«KaKUM 51 XO4y CTaTbh», «4TO MHE JJI 3TOT0 HaJ0 caenatb»). CpeactBoM GOpMUPOBAHUS
perymsaTUBHBIX Y VY]l ciy)KaT TEXHOJOTHUS TPOOJIEMHOr0 AWaiora Ha dTane H3ydeHUs
HOBOTO MaTepuaja M TEXHOJIOTHS OLICHUBAHUS 00pa30BaTEIbHBIX JOCTIKEHUN (YU4eOHBIX
YCIIEXOB).



IIpeaMeTHBIE PE3YJIbTATHI:

BpInyCKHUK HAYy4YHTCH:

® BBIJICTSATh CYIICCTBEHHBIE MPU3HAKU  OMOJIOTMYECKUX OOBEKTOB  (BHIA,
KOCHUCTEMBI, Ouochepbl) H MPOIECCOB, XapaKTEPHBIX JJISI COOOIIECTB KUBBIX
OpraHU3MOB;

® ApPryMEHTUPOBAaTh, NPHBOJIUTH JIOKA3aTEIIbCTBA HEOOXOIWMOCTH  3aIlHUTHI
OKPYKAIOIIEN CPEBI;

® ApPryMEHTUPOBATh, MPUBOJINTH JJOKA3aTEILCTBA 3aBUCUMOCTH 3JI0POBbS UEJIOBEKA
OT COCTOSIHHSI OKPY KAIOIIEH CPeJIbl;

® OCYHIICCTBJIATh  KIAcCU(UKAIIMIO  OWOJIOTHUECKMX OOBEKTOB HAa  OCHOBE
OTIPEJICIICHHS MX TTPUHAICKHOCTH K OIIPEICIICHHONW CUCTEMAaTHICCKOM TpyIIIe;

® pacKpbIBaTh POJb OHOJIOTMM B MPAKTHYCCKOW JESITCIbHOCTH JIOJCH; pOJIb
OMOJOTHYCCKUX OOBEKTOB B TPHUPOJAC W KM3HU 4YEJIOBEKAa; 3HAYCHHE OWOJIOTMYECKOTO
pasHooOpa3us I coxpaHeHus ouochepsr;

® OOBACHATH OOIIHOCTH MPOUCXOXKIEHUS W HBOJIOIHMH OPTaHU3MOB Ha OCHOBE
COTIOCTaBJIEHUSI OCOOEHHOCTEN X CTPOCHUS U (PYHKIITMOHUPOBAHUS;

® OOBACHATH MEXaHW3Mbl HACJIEJACTBEHHOCTHM W HW3MEHUYMBOCTH, BO3HHKHOBEHHS
IPUCIIOCOOJIEHHOCTH, MPOIIECC BUI000pa30BaHMUS;

® pa3IMyYaTh MO BHEIIHEMY BHIY, CXEMaM U OMUCAHUSAM peasibHbIe OMOJIOTHYECKUE
OOBEKTHl WM WX HW300paKEHUs, BBIABIAS OTIMYUTEIbHBIE MPU3HAKKA OMOJOTUYECKUX
00BEKTOB;

® CpaBHUBAaTb OWOJOTHYECKHE OOBEKTHI, TIPOIECCHI; JENaThb BBIBOJABI U
YMO3aKJIIOUCHUS Ha OCHOBE CPaBHECHHS;

® YCTaHABJIMBATH B3aMMOCBSI3U MEXIY OCOOCHHOCTSAMH CTPOCHHUS U (YHKIHUSIMU
OpPTraHOB M CHCTEM OPTaHOB;

® UCIIOJIb30BaTh METOJbI OHMOJOTMYECKOW HAyKd: HaONI0AaTh H  ONUCHIBATH
Ouonorndeckne OOBEKTHI W TPOIECCHI; CTaBUTh OMOJOTUYECKUE OKCIIEPUMEHTHI U

OOBSICHSITh UX PE3YIbTATHI;



® 3HATh M AapPryMEHTUPOBATh OCHOBHBIE TPaBWJa TOBEJACHHUS B MPUPOIE;
aHAIM3UPOBATH U OLIEHUBATH MOCJIEICTBUS JAESITEIbHOCTH YEJIOBEKA B IPUPOJIE;

® OMWCHIBATH W UCHOJB30BaTh TMPUEMBI BBIPALIUBAHUS H  Pa3MHOXKEHUS
KyJbTYPHBIX PACTCHUHN U JTOMAIIHUX JKUBOTHBIX, YXO/a 32 HUIMHU B arpoIeHO3aX;

® HAaxOQuTh B YYEOHOW, Hay4dHO-TIOMYJSApHOM nurtepatype, WHTepHET-pecypcax
uH(popMaIMI0 O KUBOM mpuponae, opopMisATh €€ B BHUAE MNHUCHMEHHBIX COOOILECHMIA,
JOKJIaJI0B, pedepaToB;

® 3HATh U COOJIIOIATh MpaBuia paboThl B KAOMHETE OMOJIOTHH.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYUUTHCS:

® TIOHMMAaTh  OJKOJOTHMYECKHe  TPOOJIEMBbI,  BO3HHUKAIONIME B  YCIOBHAX
HEepaIMOHATLHOTO MPUPOJIONONIB30BaHUS, U ITyTH PEIICHUS dTHX MPOOIIeM;

® AHAIM3UPOBATh W OIICHWBATH IICJICBHIE WM CMBICIOBBIE YCTAHOBKH B CBOMX
JACUCTBUAX W TIOCTYNKAaX IO OTHONICHWIO K 30POBBI0 CBOEMY U OKPYKAOIIUX,
MOCJICJICTBUS BIUSHUSA (PAKTOPOB PUCKA HA 3/I0POBbE YEIOBEKA;

® HaXOAWTh MH(OPMALMIO MO BOIpocaM 00IIell OMOJOTUU B HAYYHO-TIOMYJIIPHOU
JUTEpaType, ClelUaIn3upPOBaHHBIX OMOJIOIMUECKUX CIIOBapsX, CIpaBOUYHUKAX, HTepHeT
pecypcax, aHaJIM3UpOBATh U OLIEHUBATH €€, IEPEBOIUTh U3 OJJHOU (pOPMBI B APYTYIO;

® OpPUEHTHUPOBATHCS B CHUCTEME MOPAJIbHBIX HOPM M IIEHHOCTEH IO OTHOLIEHHUIO K
00BEKTaM >KUBOM MPHUPOJABI, COOCTBEHHOMY 3J0POBBIO M 3/I0pPOBBIO JAPYTUX JIOJCH
(mpu3HaHUE BBICOKOM LEHHOCTU JKU3HU BO BCEX €€ IMPOSBICHUAX, DKOJOTHYECKOE
CO3HAHHE, YMOLIMOHAIILHO-LIEHHOCTHOE OTHOIIEHUE K 00BEKTaM >KUBOM MPUPOIbI);

® C03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIICHHUS O COBPEMEHHBIX
npobsieMax B 00JacTH OHMOJIOTUU M OXPaHbl OKPYXKAIOLIEH cpeibl Ha OCHOBE HECKOJIBKUX
HUCTOYHUKOB HH(OpPMALUK, COMPOBOXKAATh BBICTYIUIEHUE IPE3EHTAIMe, YYUThIBAs
O0COOEHHOCTU ayJJUTOPUU CBEPCTHUKOB;

e paboTath B TpYNIE CBEPCTHUKOB IMPU PpEIICHUH TO3HABATEIbHBIX 33134
CBSI3aHHBIX C TEOPETHUYECKUMH U MPAKTUUYECKUMH IpobieMaMu B 00JaCTH MOJIEKYISIPHOM

OMOJIOTUM, TEHETHUKH, HKOJIOTUH, OMOTEXHOJOTHWH, MEIAUIIMHBI U OXPaHbl OKPYIKAIOIICH



Cpellbl, MJIAHUPOBATH COBMECTHYIO JAESITENbHOCTh, YYUTHIBATh MHEHHE OKPYKAIOIMIUX MU
aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIA] B €ATEIbHOCTD TPYMII.
I11. Conepxxanne yueGHOro npeamera

BBenenmue (2 1)

Mecto kypca «OO0mieit OMOIOTUK» B CUCTEME €CTECTBEHHOHAYYHBIX TUCIMIUIUH, a
Takke B Ouosormdyeckux Haykax. llemm u 3amaum kypca. 3HaueHue NpeameTa s
MOHUMAHMS €IUMHCTBA BCEro >XMBOTO M B3aMMO3aBHUCUMOCTH BceX dYacTed Oumocdepsl
3emu. MHOTOOOpa3ue xuBoro Mmupa. OCHOBHBIE CBONCTBA JKUBBIX CHCTEM.

PA3JIEJI 1
CTPYKTYPHAS OPI'AHU3ALIUSA )KUBBIX OPTAHU3MOB (14 4)

Tema 1. Xumnueckasi opranuzanus ;kuBoro (3 4)

DONeMEeHTHBIM COCTaB »>KMBOTO BellecTBa Ouocdepnl. PacmpocTpaHeHHOCTH
AJIEMEHTOB, WX BKJIaJl B 00Opa3oBaHHUE >KMBOW MaTepuud U OOBEKTOB HEKHBOU TPHUPOIBI.
MakpodsJeMeHThl, MHKPODJIEMEHTBhI; HX BKJIAJ B O0O0pa30BaHHE HEOPraHUYECKUX U
OPraHMYEeCKUX MOJIEKYJI )KUBOTO BEIIECTBA.

Heopranundeckne MOJIEKYJIbl KUBOTO BEIIECTBA: BOJA; XMMUUYECKHE CBOICTBA U
OuoJIoruvecKass poJib: PACTBOPUTEIb TUAPODUIBHBIX MOJEKYJ, Ccpela MPOTCKAHUS
OMOXMMHMYECKUX TIPEBpaIlleHU, poiab BOJAbl B Temuoperyiasiuuu u aAp. Conwm
HEOPraHMYECKUX KHCIIOT, MX BKJIaJ B OOECIEUYCHHE IPOIIECCOB JKU3HEICATCIIBHOCTH U
noJiep>)kaHue romeoctasa. Poib KaTHOHOB M aHUMOHOB B OOECIEYEHUH MPOLIECCOB
KU3HEAEATENbHOCTH. OCMOC M OCMOTHYECKOE JAaBJICHHE; OCMOTHUYECKOE IOCTYIUICHHE
MOJIEKYJ B KJIETKY. [ByepHbie cucTeMbl KJIETKH U OpraHu3Ma. |

Opranuyeckue MOJEKyNIbl. buojormdyeckue mnonuMmepbl — O€JIKU; CTPYKTypHas
opraHu3anus, (IEpBUYHAs, BapUaHTbl BTOPUYHOW, TPETHYHAs M YETBEPTUYHAA
CTPYKTYpHasl OpraHU3alus MOJIEKYJ OelKa M XUMHUYECKUE CBSI3U, UX YJEP KHBAIOIIUE).
CroiicTBa OenkoB: jacHaTypamus (oOpatumass u HeoOpaTuMmasi), peHarypamus. OyHkIun
OCNKOBBIX MOJIeKYyJ. buomormdeckue karamu3aTopbl — O€NIKH, WX Kilaccudukamms,
CBOICTBa M POJb B OOECIEUYEHUH MPOIECCOB KUZHEAEATECIbHOCTH. YTJIEBOABI B JKU3HU
pacTeHui, )KUBOTHBIX, TPUOOB U MHUKpoopraHu3MoB. CTpoeHune u OHOIOrHYecKas poiib
OuononmMMepoB — TmonrcaxapuaoB. JKUpbl — OCHOBHOW CTPYKTYPHBIA KOMITOHEHT
KJIETOUYHBIX MEMOpaH W MCTOYHHUK 3HEpruu. OCOOEHHOCTH CTPOEHUS >KUPOB W JIMIHJIOB,
JeKalue B OCHOBE WX (DYHKIIMOHATHHOW aKTHBHOCTH HA YPOBHE KJIETKH M IEJIOCTHOTO
opranusma. JIHK — monexkynpl HacaeICTBEHHOCTH. Y POBHU CTPYKTYPHOM OpraHU3aluu;
TEHETHYECKUM KOJ, cBoucTBa koxa. Penynnukanums JIHK, nmepegaua HacimencTBeHHOM
uH(popMaIMu U3 TOKOJeHUs B ToKosieHue. [lepemaua HacnencTBeHHONW MHGOpMAIUU W3
sanpa B nuroruiazmy; tpanckpumniusa. PHK, ctpykrypa u dyaknuu. MapopmanmonHsie,
TpaHcnopTHbie, pubocomanbubie PHK. lemoncTpanmusa. O0beMHBIE MOJICNIN CTPYKTYPHOM
OpraHu3anuy OMOJIOTHYECKUX IMOTUMEPOB: OCIIKOB M HYKJIEMHOBBIX KUCJIOT; UX CPABHEHUE
C MOJEJSIMU UCKYCCTBEHHBIX MOJUMEPOB (MOTUBUHUIXIOPU).

Tema 2. O0OMeH BellecTB M NpeBpalieHue 3Hepruu (3 4)

OOMeH BelllecTB W NpPEBpallleHUE PHEPruu B KJETKe. TpaHCIOPT BEUIECTB 4Yepe3
KJIeTOYHyl0 MeMOpany. IluHo- u (¢aromuTo3. BHyTpuKIETOYHOE TMHILEBAPEHUE U
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HAKOIUIEHUE SHEPTUH; PACILEIIIEHUE TII0KO3bl. buoCcuHTE3 OENKOB, )KUPOB U YII€BOAOB B
KieTtke. dorocuHTe3. XeMOCUHTES.

Tema 3. O0mue NpUHIUNBI KJIETOYHOM Oopranu3anuu (8 4)

[Ipenmer wu 3amaun  muTONOrMM. MeETOAbI M3Y4YEHHsS KIETKHA: CBETOBas W
AJIEKTPOHHAS MUKPOCKOIHUS; OMOXUMHYECKUE M UMMYHOJIOTHYECKHE MeToAbl. [[Ba Tuma
KJIETOYHOW OpraHu3alvu: MPOKAPUOTUUECKUE U IYKAPUOTUUECKUE KIIETKHU.

Kierka — CTPYKTYPHO-(PYHKIIMOHAJIbHAS eMHUIIA AKUBBIX
opraHu3aMoB. Knemounas  meopus  cmpoeHus  opzaHuzmos. OOlmuUe  MPUHIUIIBI
OpraHu3aluu KIETOK.

Crpoenne  knetku. Kierounble  MeMOpanbl.  OpraHoujbl — IUTOIIa3MBbl:
AHJIOTUIA3MATUYECKasl CETh, PUOOCOMBI, KOMILIEKC [ OJbIXKHU, JTU30COMBI, MUTOXOHAPHH,
IJIACTU/IbI, KJIETOYHBIM ULEHTP, PECHUYKU M KIyTUKU. KieTtouHoe dapo; saepHas
000JI0UKa, XpOMATHH, SIJPBIINIKO W SJIEPHBIA COK. XPOMOCOMBI, Kapuotui. JleneHue
KIETOK. [lonamue o mumomuueckom yuxie: unmepgaza u npoyeccwvl, Npoucxoosujue 8
Hell, npoghaza, memacghaza, anaghaza u menogaza. BUOTOTUUECKUNH CMBICT U 3HAYCHUE
MUTO3a. JKU3HEHHBIN UK KIIETOK; noHsamue o ouppepenyuposke.

ITpokapuoTel. OCHOBBI OpraHu3ald MNpPOKapUOTHYECKOW KIeTku. CTpoeHue
IIUTOTUIa3Mbl OAKTEpUATIBHOUM KJICTKHU; JIOKaM3anusi (PepMEHTHBIX CUCTEM U OpTraHH3aIUsI
MetabonuzmMa y mnpokapuoT. ['eHermueckuit anmapar Oakrepuii. OcoOeHHOCTH
KU3HEJEATEILHOCTH OaKTepHil: aBTOTpo(dHBIE U TeTepoTpodHbIe OaKTEpUH; adpPOOHBIE U
aHa’poOHbIe MUKpoopraHu3Mbl. CrnopooOpazoBaHHME M €ro OHOJOTWYECKOE 3HAYCHUE.
Pa3muosxenue. MecTo 1 poJib MpoKapHoT B OMOIIEHO3aX.

JemoncTpanus. [IpuHIMnuanbHble CXeMbl YCTPOMCTBA CBETOBOTO U AJIEKTPOHHOTO
MuKpockorna. CxXembl, WUIIOCTPUPYIOIIHE METOAbl MpenapaTuBHOW OWOXMMHUHU U
UMMYHOJIOTHH.

Jemoncrpanusi. Mogenu kineTku. CXeMbl CTPOCHHSI OPraHOMIOB PACTUTEIBHOU U
’KUBOTHOM KJIETKH. MUKpoOIIpenapaThl KJIETOK pacTeHHH, )KUBOTHBIX U TPHUOOB.

JlaGoparopuass paGora Nel. M3yyeHue CTpoe€HUS pPaCTUTEIBHONW M >KMBOTHOMU
KJIETKH 0] MUKPOCKOIIOM.

PA3JEJI 11
PASMHOXEHHWE U UHANUBUAYAJBHOE PABBUTUE OPTAHU3MOB
(6 1)

Tema 1. @®opMbI pa3MHOXKEHUS OPTraHU3MOB (2 1)

CymHocTh 1 (hOpMBI pa3MHOXKEHHUS OpraHU3MOB. becnonoe pa3sMHOKEeHHE pacTeHUN
U KUBOTHBIX. [loMOBOE pa3MHOKEHHE >KUBOTHBIX M PACTCHUIA; 0Opa30BaHHE MOJOBBIX
KJIIETOK, OCEMEHEHME M OIUIOJOTBOpPEHHE. bHonornueckoe 3Ha4eHUE IOJIOBOIO
Pa3MHOKEHHUS.

Tema 2. OcHoBbI OHOIOTHH pa3BUTHS (3 4)

NunuBuayanbHOEe pPa3BUTHE MHOTOKIETOYHOTO OpraHu3Ma. OMOpPHOHAIbHOE U
nocTaMOpuoHanpHoe paszBuTHe. OCOOCHHOCTH U Tepuoau3aIus SMOPHUOHAIBLHOTO
pazButuda. Perymsmus 3apopaeimieBoro pas3Butus. llepuonbl NOCTIMOPHOHAIBHOTO
pPa3BUTHUA: JO-PENPOAYKTUBHBIM, PENPOAYKTUBHBIM W MOCTPENpPOAYKTUBHBIN. OO1ue
3aKOHOMEPHOCTH WHJMBUIAYAJIBHOIO  Pa3BUTHUSA. buocenemuueckuti  3axon. Cxo0cmeo
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3apooviuieti U IMOpPUOHANbHAA OusepeeHyuss npusnaxos (3axon K.Bepa). Pabomuvl
A.H.Cegepyesa 06 5MOpUOHATLHOU U3MEHYUBOCHIU.

JeMmoHcTpanus TabauI,  WUIIOCTPUPYIOMIMX  Mpomecc  MeTamopdosza  y
YJICHUCTOHOTHX, TO3BOHOYHBIX; TaONMII, OTPAXKAIOMUX CXOACTBO  3apOJbIIICH
MMO3BOHOYHBIX JKMBOTHBIX, a TaKKe CXEM TNpeoOpa3oBaHUS OpPraHOB W TKAaHEH B
¢unorenese.

PA3JIEJI I
HACJIEACTBEHHOCTH N UBMEHUYNBOCTDb OPI'TAHU3MOB(14 4)
Tema 1. 3aKoHOMEpPHOCTH HACIAEACTBEHHOCTH (7 4)

OtkpsiTue I'. MeHnnenem 3akOHOMEPHOCTEN HACJIEA0BAHUS TPU3HAKOB.

['mbpunonoruueckuit  MeTo[ H3Y4YEHHUS HACIEICTBEHHOCTH. MOHOTHOPHUIHOE
ckpemuBanue. IlepBbld 3akOH MeHnaenss — 3aKOH JOMHUHUpPOBaHHSA. BTopon 3akoH
Menpenss — 3akoH paciieruieHud. [loHOe U HeMmoaHOe JOMUHUPOBAHUE. 3aKOH YUCTOTHI
raMeT U ero IUTOJOTHYeCKoe 000CHOBaHHE. MHOKECTBEHHBIC aJlJIe]u. AHATU3UPYIOIIee
ckpemuBanue. JuruObpuanoe U NMOJUTHOPUIHOE CKPEIIMBAHKE; TPETUM 3aKOH MeHaens
— 3aKOH He3aBUCMMOro KoMmOwHHMpoBaHusa. Co3gaHue XPOMOCOMHOM  TEOpUHU
HacneacTBeHHocTH T. MopraHoMm. [ enemuueckoe onpedenerue noia.

Tema 2. 3akoHoMepHocTH 3MeHUYNBOCTH. Cesekuusd. (7 1)

I'enoTunuueckass 3MEHYMBOCTh. MyTtanuu. ['eHHbIe, XpPOMOCOMHBIE U T€HOMHBIEC
myTanuu. CBOICTBa MyTallMii; COMaTHYECKHE M TeHepaThBHble MyTalnu. HelTpaibHbie
myTtauuu. [lonmyneranbHble W JeTalibHble MyTanuu. lIpuuMHBI M yacToTa MYyTaluid;
CIIOHTAHHbIE M HWHIYIHPOBAHHbIE MYTallUM, MyTareHHbIe (akTopbl. DEHOTUMHYECKUN
sbdext myranumii. HenacneactBenHass (MoauuKallMOHHAs) W3MEHUYMBOCTBH;, CBOMCTBA
monudukanuu. Poib yciioBuii BHEIIHEW Cpeibl B pa3BUTUU U MPOSIBICHUU MPU3HAKOB U
cBoMcTB. Cenekius pacTeHUMN, d)KUBOTHBIX U MUKPOPTaHU3MOB.

JemoncTpamus. Kaptelr xpoMocom 4yesoBeka. PomoCIOBHBIE — BBIIAIOIIMXCS
NpeICTaBUTENEH KYJIbTYphl. XPOMOCOMHBIE AaHOMAIMH YEJIOBEKAa M UX (PEHOTUITMYECKHE
nposiBiienus. [Ipumepsl MoauGUKAITMOHHONW W3MEHYUBOCTH.

JlabopaTtopuass pabota Ne 2. PerieHre TeHETHMUECKMX 3a/lad W COCTaBIICHHE
POIOCIIOBHBIX.

JlabopaTopHas padora Ne 3. zyuenue VU3MEHYHUBOCTH. [Toctpoenue
BApUALIMOHHOW KpHUBOHN (pa3mepbl JUCTHEB PACTEHUI, AHTPOIOMETPUYECKHUE JaHHBIC
yHaIIuXxcsi).

PA3JAEJ IV
PA3BUTHUE )KUBOH MMPUPOJIBI (22 u)

Tema 1. O0uue 3aKOHOMEPHOCTH Pa3BUTHS KUBOH Mpupoabl (12 1)

Pa3Butrie Ouonorum B JIOJApBMHOBCKUW mepuona. [OcmoacTBO B Hayke
MpEACTaBICHU 00 «W3HAYAIBHOM I€JeCO00pa3sHOCTH» W HEU3MEHHOCTH IKUBOU
npupoasl. Pabomer K. Jlumnes no cucmemamuxe pacmeHutl u dcugomusix. Tpyowr K.
Kroeve u K. oe Cenm-HUnepa. seonroyuonnas meopusa XK.-b. Jlamapka. Ilepsvie pycckue
960IIOYUOHUCTNDI.
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[Ipennoceuikn BO3HMKHOBeHUs yueHuss Y. JlapBuHa: AOCTHXKEHUS B 00JacTH
€CTECTBEHHBIX HayK, 3KcneauuuoHHbld Matepuan Y. [lapsuna. Yuenue Y. lapBuna 00
HCKYCCTBEHHOM OTOODE.

Vyenune Y. [lapBuHa 0 ecTeCTBEHHOM OTOOpe. Bua — 3BONIOIMOHHAS €AMHUIIA.
Bceobmass mHauBUyanbHas M3MEHYMBOCTh M HM30BITOYHAS YHMCIEHHOCTh IOTOMCTBA.
BopnOa 3a cyniecTBOBaHUE U €CTECTBEHHBIN 0TOOP.

I'enetTnka W  DBOJIOLMOHHAS  TEOpPUSA. OBOJNIOLMOHHAs  pOJb  MYTalMil.
buonornuecknii BUJ — KAYECTBEHHBIM OJTall JBOJIOUMM. BuI Kak TIe€HETHUYECKHU
M30JIMPOBAHHASI CUCTEMA; PENPOAYKTUBHAS M30JSIUUSA U €€ MexaHu3Mbl. [lomynsnroHHas
CTPYKTypa BHJA; DJKOJOTHYECKHE M TEHETUYECKHE XapaKTEPUCTUKU MOILYJIALMUM.
[Honynsinust — 351eMeHTapHasi HBOJIOLMOHHAS €IMHULIA.

MuxkposBosonus. Ilytu u  ckopocTh BUA000pa3oBaHus; Treorpaduyeckoe U
HKOJIOTMYECKOE BH1000pa30BaHHUE.

MakpO3BOIOLHS. ['1aBHpIE ~ HampaBi€HUS  HBOJIOLHMOHHOIO  IpOLECCca.
buonoruyeckuit mnporpecc u Ouonornueckuii perpecc (A. H. Cesepuon). Ilytu
JOCTHXKEHUsI OMOJIOTMUYECKOro Mporpecca.

JemoncTpanus. buorpagus Y. Jlapuna. MapmpyT u KOHKpeTHble Haxoaku Y.
JlapBuHa BO BpeMs IyTelIecTBUs Ha kKopadie «buriaby.

Cxembl, WLTIOCTPUPYIOIIKME Tpoliecc reorpaduueckoro BupooOpaszoBanud. Ilokas
KUBBIX PACTEHHM U KUBOTHBIX; TepOapueB M  KOJUIEKIMN, MOKa3bIBAIOIIMX
UHANBUAYATbHYIO U3MEHYUBOCTh M Pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTEHUN U TOPO/]
JIOMAIIIHUX >KUBOTHBIX, a TaKKe Pe3yJbTaThl MPUCIOCOOIEHHOCTH OPraHU3MOB K Cpefie
oOWTaHUs U pe3yJbTaThl BUA00OPa30BaHUS.

[IpuMepbl TOMOJIOTMYHBIX W  AHAJIOTUYHBIX OPraHoB, UX CTPOEHHE U
NPOUCXOXKAEHUE B IMpouecce OHToreHe3a. COOTHOUIEHWE TyTEed NPOTPECCUBHOMN
OMOJIOTUYECKON JBOJIONUH. XapaKTEPUCTUKA MPEACTaBUTENEH KUBOTHBIX M PACTCHHIA,
3aHEeCEHHbIX B KpacHyI0 KHUTY U HaXOJSAIIUXCS MOl OXPaHOW rOCy1apCTBa.

JladopaTopHasi padota Ne 4. l3yuenue npucnocoOJeHHOCTH OPraHU3MOB K cpejie
oOuTaHuA.

JladopaTopHasi padoTa Ne 5. Mzyuenne MopdosIoruaeckux 0COOCHHOCTEH BHU/IA.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE KU3HU HA 3emuie (10 4)

Oprannyecknii MUp Kak pe3yJibTaT 3BOJIOLUMU. BO3HUKHOBEHNE U PA3BUTHE KU3HU
Ha 3emse. XuMHYecKuil, mnpenduonormueckuii (teopus axan. A. WM. Omnapuna),
OMOJOTUYECKUN 1 COMAIIBHBIN ATAIbl PA3BUTHS )KUBOW MAaTEPUH.

dunoreHeTUYECKUE CBS3M B JKUBOM MPUPOJE; €CTECTBEHHAs KIacCU(pUKAIUs
KUBBIX OPraHU3MOB.

PazButre xu3HM Ha 3eMjie B apXEUCKYI0 U MPOTEepO30icKyto 3pbl. [lepBble cienbl
*u3HN Ha 3emuie. [losiBlIeHHE BCeX COBPEMEHHBIX THUIIOB OECIO3BOHOYHBIX JKHBOTHBIX.
ITepBrie xopaoBbie. Pa3BuTHE BOOHBIX PACTCHUM.

Pa3Butre *ku3HU Ha 3eMJie B MAJICO30MCKYIO 3pY. DBOJIOIUS PACTCHUM; TOSIBIICHHUE
IIEPBBIX COCYAMCTBIX PACTEHUM; MAIIOPOTHUKHU, CEMEHHBIE MaNOPOTHUKH, T'OJIOCEMEHHBIE
pacteHusi. BO3HHKHOBEHUE TO3BOHOUYHBIX: PbIObI, 36 MHOBOHBIE, TPECMBIKAIOLIIUECS.
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PazButne xu3Hu Ha 3emiie B Me3030MCKYI0 3py. [losiBIeHHEe M pacnpocTpaHeHUe
MOKPBITOCEMEHHBIX pacTeHUN. BO3ZHMKHOBEHHE MNTHUIl U MIEKOMHUTAOMUX. BeiMupanue
JIPEBHUX TOJIOCEMEHHBIX PACTCHUN U MPECMBIKAIOLIUXCSI.

Pasutre xu3Hum Ha 3emie B KalHO30MCKYIO 3py. bypHoe pa3BHUTHE LBETKOBBIX
pacTeHuil, MHOrooOpa3ue  HaceKoMbIX (MapajuiesibHas  dSBoitonus).  Pa3Butue
MJIAIEHTAPHBIX MJICKOMUTAIONIUX, TOSBICHUE XWIIHBbIX. BO3HUKHOBEHHWE MPUMATOB.
IlosBnenne mnepBbIX mnpexacraBurenei cemencrsa Jlroau. YeTrBepTUYHBIA IIEPUOL:
ABOJIONMS MJICKOMUTAIONIMX. Pa3BuUTHE MpPUMATOB: HAIPaBJICHUSI IBOJIIOLUU YEJIOBEKa.
OO61uMe npeaky 4enoBeKa 1 4eI0BeKOOOpa3HbIX 00€3bsH.

ITIpoucxoxaenue yemoBeka. MecTo 4enoBeka B xKUBOM npupojie. CucreMaTuueckoe
noyioxkeHue Buaa Homo sapiens B cucrteme XMBOTHOTO Mupa. [Ipu3Haku u CBOWCTBa
YeJIOBEKa, TTO3BOJISIONINE OTHECTU €ro K Pa3IuyHbIM CHCTEMaTUYECKUM TpymnaM I1apcTBa
®KUBOTHBIX. CTaJuu JBOJIIOIUM YEJIOBEKA: JIPEBHEHMINIMN 4YeJIOBEK, JAPEBHUN YEIOBEK,
NepBbIE COBPEMEHHBIE JTIOJIH.

CgoiicTBa 4eoBeKa Kak OMOJOrMYecKOoro Buja. [lomynsiimoHHas CTpyKTypa BHia
Homo sapiens; yenoBeueckue pacel; pacooOpa3oBaHue; €AUHCTBO MPOUCXOKICHUS pac.

AHTHHay4YHas CYIIHOCTh «COIIMATBLHOTO JapBUHU3MA» U pacu3Ma

JemoncTpanusi. Penponykuus kaptun 3. bypuana, orpaxaromux payny u diaopy
Pa3IUYHBIX 3P U NepuoaoB. CXeMbl pa3BUTHUS IAPCTB KUBOU MPHUPObl. OKaMEHEIIOCTH,
OTIEYATKN PACTEHUM B APEBHUX MOPOAAX.

Mogenu CKeneToB YeIoBeKa U MO3BOHOYHBIX KUBOTHBIX.
PA3JJETTV
OCHOBBI OKOJIOI'NHA (10 1)

Tema 1. buocdepa, eé ctpykrypa u pyHkunu (2 4)

[Tonssitue o Owmocdepe. Crpykrypa u yHKuuu Ouochepsl. Komnonenmol
ouocghepul. dcusoe seuwgecmso ouocgepwvi, 8UO0BOU COCMAB, pA3HO0Opa3zue U 6KIAO 8
buomaccy; buokocHoe u KocHoe sewecmso buocgepovl. KpyroBopoT BemecTB B IPUPOJIC.

JemoncTpanus. CXxeMbl, OTpaxaroliue CTpyKTypy orocdepsl u xapakTepus3yrolmne
€€ OTIEeNbHBIE COCTABHBIC YAaCTH. TaOJMIBI BUOBOTO COCTaBa M Pa3HOOOpasus KUBBIX
opranu3zMoB 6uocdepbl. CxemMbl KpyroBOpPOTa BEIIECTB B MPUPO/IE.

Tema 2. B3anMOOTHOLIEHNSI OPTAaHU3MOB M cpebl o0uTaHus (6 1)

EctecTBeHHBIE COOOIIECTBA JKMUBBIX OpraHU3MOB. buoreoreHo3sl. KoMIOHEHTHI
OMOTreOIeHO30B:  MPOJYIEHThl, KOHCYMEHTBHI, PpEIyIeHThl. bBHOLIEHO3BI: BHUIOBOE
pa3zHooOpa3zue, MIOTHOCTh MOMYJISIUi, brnoMacca.

Abunotnueckue (hakTopsl cpenbl. Poiab TeMmepaTypbl, OCBEIICHHOCTH, BIAKHOCTH H
Ipyrux (PaKTOpOB B KU3HEACITEIBHOCTH cO00MIeCTB. IHTEHCUBHOCTD MEeHCTBUS (PaKTOPa;
orpanuuuBaroniuii paktop. BzanmoseiictBue GpaxTopoB cpenbl, mpeaeasbl BEIHOCIUBOCTH.

buotnueckue ¢daxtopsl cpeabl. Llenu u cetw nutaHus. IKonocuyeckas nupamuoa
yucen Ouomaccei, sHepeuu. CmeHa OwuoreHo30B. [IpuymHBI CMEHBI OHOIICHO30B;
dbopMupoBaHUE HOBBIX COOOIIECTB.

@opmMbl B3aMMOOTHOLICHUM MEXAY OpraHusMamu. [IO3UTUBHBIE OTHOIIEHUS —
cuMOMO03 (Koomepanus, MyTyaliu3M, KOMMEHCAInu3M). AHTHOMOTHYECKHE OTHOIICHUS:
XUIIHAYECTBO, MTapa3uTU3M, KOHKypeHIusa. HelTpanbHble OTHOLIEHUS — HEUTPAIU3M.

JlaGoparopHasi paGora Ne6. BeigeneHrne nueBbiX HENEN B 3KOCUCTEMAX.
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Tema 3. Oxpana npupoast (2 4)

[IpupoagHsie pecypcbl W WX HUCHOJb30BaHHE. AHTPONOreHHble (HaKTOPHI
BO3JIEHCTBUSI Ha OMOIIEHO3bI (POJb 4YesoBeka B mpupoje). IIpobiemsl panroHaIbHOTO
MPUPOAOIIONB30BaHUSA, OXPaHbl IPUPOJBL: 3AIIMUTA OT 3arpsI3HEHHU, COXPAHEHHE 3TATIOHOB
Y AMSATHUKOB MPUPO/JIbI, 00ECIIEYeHHE MPUPOIHBIMU PECYPCAMH HACEJICHUS TJIAHETHI.

JleMOHCTpaUs KapT 3alI0BEAHBIX TEPPUTOPUMN HAILIEW CTPaHBbI.

IV . TemaTuyeckoe NJaHUPOBAHUE

Ha3Banue TeMbl KoaunuecTBO 4acos
1. Bsenenwue B OCHOBEI 001I€eH OHOIOTHA 4y
2. OCHOBBI Y4€HUS O KIIETKE 104
3. Pa3MHOXeHHE W MHIWBHIyaIbHOE Pa3BUTHE 54

OpraHu3MOB (OHTOTEHE3)

4. OCHOBBI yYe€HHUS O HACIEJICTBEHHOCTH | 114
W3MECHUHUBOCTH

5. OCHOBBI CEJEKIIUM PACTEHUM, KUBOTHBIX H 54
MHUKPOOPIraHU3MOB

6. IlpoucxoxaeHue IKH3HH W  Pa3BHUTHE S5u

OpPraHu4ecKOTO MHpa

7. YdeHwue 00 BOJIIOIUN I14q
8. IlpoucxoxacHue yeaoBeka (aHTPOIIOTeHES) 54
9. OCHOBBI PKOJIOTHH 124
10. 3akmoueHue ly
HTroro: 68
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