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1. lMosicHUTEIBLHASA 3aNMNCKA

O01mas xapakTepucTHKA MPOTrPaMMbl

PaGouas mporpamma cocrtaBieHa Ha ocHoBe TpeboBanuii @I'OC ocHOBHOrO OOIIETO
oOpa3oBaHHsl BTOpPOTO TOKOJCHMS, TPUMEPHON MpPOrpaMMbl OCHOBHOTO OOIIEro
obOpasoBanms IO OMOJIOTHH, 0A3UCHOTO YU4EOHOTO TIJIaHa U MOJTHOCTHIO OTpa)kaeT 0a30BbIN
YPOBEHb MOJFOTOBKHM IIKOJIBHUKOB, pabounx mnporpamm K auHun YMK non pepakuumeit
N. H. Ilonomapéroii: yuebHo-metoamueckoe mocobue / WM. H. Ilonomapésa, B. C.
Kyuamenko, O. A. Kopuunosa u np. — M. : Benrtana-I'pad, 2017. — 88 c. buonorus. 5—
9 knaccel. KoHnleHTpr4eCcKas CTpyKkTypa.

PaGouas mporpamMMa opreHTHpOBaHa Ha UCTIOJIb30BaHuE yueOHuka [lonomapeso M. H,
Kopnunosoti O.A., Yepnosou H.M. «buonorus. 9 knace» (M.: Benrana-I'pad, 2019).

eau 1 3axa4u npenoaBaHusi 0MOJIOTrHM HA CTYIIEHH OCHOBHOI'0 0011Iero
oOpa3zoBaHus

N3yuenne OMOIOTUM KaK y4eOHOM MUCHMILUIMHBI TpeaMeTHON obnactu «EcTecTBEeHHO-
Hay4YHBIC MPEIMETHD 00ECIICUNBACT:

1.popmupoBanrue CHCTEMBbl OHOJOTMYECKMX 3HAHUN KaK KOMIIOHEHTA II€JIO0CTHOM
HAay4YHOU KapThl MUPA;

2.0BJIaJIcHUE HAYYHBIM TTOIXO0/IOM K PEIICHUIO Pa3IUYHBIX 33714,

3.opMHupOBaHNE W Pa3BUTHE yMEHUH (OPMYIHPOBATH THUIIOTE3bI, KOHCTPYHPOBATH,
MPOBOJUTh JIKCIEPUMEHTHI, OIICHUBATh TMOJYUYCHHBIE PE3YJIbTAaThl; COMOCTABIATH
AKCIIEPUMEHTAJIbHBIC U TEOPETUUCCKHUE 3HAHUS C OObEKTUBHBIMH PEATHSIMU KU3HHU;

4.BOCTINTAaHUE OTBETCTBEHHOTO M OEPEKHOT0 OTHOIICHHUS K OKpYXKalIleH cpene,
OCO3HaHWE€ 3HAYUMOCTH KOHIEMIIUN YCTOMUYUBOTO Pa3BUTHS,

5.opMupoBaHrE YMEHHUI W HABBIKOB 0€30MacHOTO U d(PPEKTUBHOTO HCIOIH30BAHUS
71a00paTopHOTO 000PYyIOBaHUS, NPOBEACHUS TOYHBIX HM3MEPCHHH M aJeKBaTHOM
OIIEHKH MOJYYEHHBIX PE3YyJbTaTOB;

6.0BaIcHUE METOJaMH HayYHOM apryMEHTAIlMu CBOWX JCHCTBHUM IMyTeM NMPUMEHEHUS
MEXKIIPEIMETHOTO aHaIN3a YYCOHBIX 3a1a4.

[Iporpamma o OMOJOTUM CTPOUTCS C YUETOM CICAYIOIINX COJIEPKATETbHBIX JIMHUI:

1.MHOTOOOpA3ME U PBOIONMS OPTaHUYESCKOTO MHPA;

2.6uoJIoru4ecKasi Mpupojia u colaibHas CyIIHOCTh YEJIOBEKa;

3.CTPYKTYpHO-YPOBHEBAsI OpraHu3aIvs )KUBOW MPUPO/IBI;

4 1IEHHOCTHOE Y 3KOKYJIbTYPHOE OTHOIIIEHUE K IPUPOJIE;

5.MpaKTUKO-OPUEHTUPOBAHHAS CYIITHOCTh OMOJIOTUYECKUX 3HAHU.

Henu oOuonozuueckozo o06pazoeanuss B OCHOBHOW IIKOJIe (QOPMYIHPYIOTCS Ha
HECKOJIBKHX YPOBHSX: TJIOOATBHOM, METAlPEAMETHOM, JIMYHOCTHOM W TPEAMETHOM, C
y4eTOM TPeOOBaHUH K pe3yIbTaTaM OCBOCHHSI COICPIKAHHS ITPEIMETHBIX IIPOTPaMM.

['moGanbHbIE TIENH SBJISIOTCS OOIIMMU /1T OCHOBHOTO OOIIEr0 W CPEIHETO (IIOJTHOTO)
obmero obpazoBanusi. OHU OMPENEIAIOTCA COIUATBHBIMU TPEOOBAHUSMU, B TOM YHCIIC
W3MCHCHHEM COIMAIIBHON CHUTYyaIliu Pa3BUTHS — POCTOM HH(POPMAIMOHHBIX MEPErpy30K,
U3MCHEHHEM XapaKTepa U CIOCOOOB OOIIECHUS M COIMAIBHBIX B3aMMOJICHCTBUIA (00BEMBI
Y CIIOCOOBI IMOTYYSHUS HH(DOPMAITUU TIOPOXKIAFOT PSSl OCOOCHHOCTEH pa3BUTHS



COBPEMEHHBIX MOJIPOCTKOB). [ T00GanbHbIE 1Ien (HOPMYITHPYIOTCS C YYETOM PACCMOTPECHHS
OMoNOrMuecKoro o0pa3zoBaHus Kak KOMIIOHEHTa CUCTEMbI 00pa30BaHuUs B LIEJIOM, ITO3TOMY
OHH SBJISIIOTCSA Haubosee OOIMMU U COIMAIEHO 3HAYUMBIMH.

Takum 00pazom, enodanvHbiMu yeaamu OUOJIOTMYECKOr0 00pa30BaHMS SBISIOTCA:

1. coyuanuzayus (BXOXJAeHHE B MUP KYJIbTYpPhI U COIIMATBHBIX OTHOLICHUH) —
BKJIFOUEHUE 00YYAIOIINXCS B Ty WIM UHYIO TPYIITY WKW OOUTHOCTh KaK HOCUTENEH
ee HOpM, [IEHHOCTEH, OPUEHTAalINi, OCBaWBAaEMBIX B MIPOIIECCE 3HAKOMCTBA C MUPOM
KUBOW MPUPOJIBI;

2. npuobujenue K NO3HABAMENbHOU KYlbmype KaK CHUCTEME I[03HABaTEIbHBIX
(Hay4HBIX) IIEHHOCTEHN, HAKOIUICHHBIX OOIIIECTBOM B chepe OMOTOTHUECKON HAYKH.

Ocnoenvle 3a0auu 00yyeHus (OMOJOTUYECKOro 00pa3oBaHus):

1. opueHTanMsi B CHCTEME MOPAIBHBIX HOPM W IICHHOCTEH: TPU3HAHHUE BBICOKOMN
LEHHOCTU JKU3HU BO BCEX €€ MPOSIBICHUAX, 3/IOPOBbS CBOErO U JPYTUX JIIOJEH;
HKOJIOTUYECKOE CO3HAHUE; BOCHUTAHME JHOOBU K IPUPOJE;

2. pa3BUTHE MTO3HABATEIBHBIX MOTHBOB, HANIPABICHHBIX HA MOJIyY€HHWE HOBOTO 3HAHUS
O JKUBOH TMPHUPOJEC; MO3HABATEIBHBIX KAa4eCTB JIMYHOCTH, CBA3AHHBIX C YCBOCHUEM
OCHOB HAyuYHBIX 3HAHHWH, OBIAJCHUEM METOJaMU WCCIEAOBAHUS TMPUPOIDI,
(dbopMUpOBaHNEM UHTEIJICKTYaIbHBIX YMEHUH;

3. OBIageHHE KITFOYEBBIMH KOMIIECTCHIIUSIMH : y4eOHO-TI03HABATEIbHBIMH,
WH(OPMAITMOHHBIMHA, IIEHHOCTHO-CMBICIIOBBIMUA, KOMMYHHUKATHBHBIMH;

4. ¢opmupoBaHME  TO3HABATEILHOM  KyJIbTypbl, OCBaMBa€MOM B  Ipoliecce
NIO3HABATEJIbHON N1E€ATEIbHOCTH, U 3CTETHUECKON KYyJbTYypbl KaK CHOCOOHOCTH K
HMOLIMOHAIBHO-IIEHHOCTHOMY OTHOILIEHUIO K 00BEKTaM KUBOU MTPUPOJIBI.

Oo0mas xapakrepucTuka Kypca «buosorus. 9 kiace»

Kypc Ouonorum Ha cCTynmeHM OCHOBHOTO o001miero o0Opa3oBaHus B 8 Kiacce
HampaBJieH Ha (OPMUPOBAHUE Yy YYAIMXCS IIEJIOCTHOW CHUCTEMbl 3HAHUM O >KUBOU
pUpOJe, €€ CHUCTEeMHOW OpPTaHW3allid W ABOJIOIMOHHOM pPa3BHTHH OpraHuU3MOB. Kypc
UMEeT KOMIUICKCHBIN XapakTep, TaK KaK BKIIOYACT OCHOBBI PA3IMYHBIX OMOJOTHYECKHUX
HayK O KUBOU MIPUPOJIE: ITUTOJIOTHH,

TCHCTHKH, XUMHH, SBOJTIOIUN, YKOJIOTHH.

OT6op comepkaHusi MPOBEJACH C YYETOM KyJIbTYPOJOTHYECKOTO TMOAX0/a, B
COOTBETCTBHUM C KOTOPBIM Y4Yallvecs IOJDKHBI OCBOWTH MaTepHall, 3HAYUMBIA JIJIst
dbopMHUpOBaHUS MTO3HABATEIILHON, HPABCTBEHHOW U ACTETUYECKOMN KYJIbTYpPbhI, COXPAHCHUS
OKpYXKalomie Ccpelbl W COOCTBEHHOTO 3J0POBBS, ISl TOBCEIHEBHOW JKU3HU U
MIPAKTUIECKOMN JESITEIHOCTH.

Marepuan kypca 6uosioruu B 9 Kjacce pa3zesieH Ha MSTh TJIaB.

B enase I «Obwue 3akonomeprocmu Hcu3Hu» packpblBaeTCsl CYIIHOCTh OMOJIOrHU
kaK Hayku. [IIKOTbHUKH 3HAKOMSTCS ¢ METOaMH MCCIICIOBAHUS, UCTIOJIb3yEeMBbI-
MU B Ouosoruud. OHM ydaTcsi Ha3bIBaTh OOIIME CBOMCTBA JKUBBIX OPraHU3MOB, OOBSICHATH
o0lIMe 3aKOHOMEPHOCTH YUBOM MPUPObI, OMNPEACNATh CYIIECTBYIOIIME B MPUPOJIE
OHOCHCTEMBI TIO YPOBHIO OpraHU3alliy, Pa3inyaTh YEThIPE CPeIbl )KU3HU B Onocdepe.

B eonase 2 «flenenus u 3aKoOHOMepHOCMU JHCU3HU HA KIEMOYHOM YPOBHE»
NpEeACTaBJICHbl CBEJCHUS 00 oOOMeHe BelleCTB — OHOCHMHTE3 Oellka W YIJIeBOJIOB
(¢porocunTes), sHEpreTudeckuii oOMeHn. O0yuaromuecst yriyoJisiOT 3HaHUS O COCTaBe U



OCOOEHHOCTSIX CTPOCHHUSI U JIeJICHUS MPOKAPUOTHUUYECKUX U DYKAPUOTHYECKUX KIIETOK,
CBOICTBaX KIJIETOYHBIX OPraHOUAOB, O KJIETOYHOM LIMKIE M ero (aszax, mpoieccax
KHU3ZHEICSITEIbHOCTH KIIETKU.

B eonase 3 «3axomomepnocmu oicusHu HA OpeaHUIMEHHOM YpOGHe» IAETCs
noIpoOHas XapaKTEPUCTUKA OpraHu3Ma Kak OTKpbITON cuctemMbl. LIIKoIbHUKH
3HAKOMATCS C 3aKOHOMEPHOCTSIMU HACJIEICTBEHHOCTH U M3MEHUYMBOCTH Y OPTaHU3MOB, C
CeJIeKIIMeN Kak HayKou u ee MeTogamMu. Oco0oe BHUMaHUE yaemseTcs: 0000I1EeHUI0 paHee
U3YYEHHOT0 MaTepuajia O CXOJCTBE M OTJIMYMU YEJIOBEKAa U >KMBOTHBIX, YMCTBEHHBIM
CIIOCOOHOCTSIM YelioBeKa, POPMUPYIOTCS IPEJICTABICHUS O TPUUUHAX, 00YCIOBIMBAIOITUX
CoIMaJIbHbIE CBOMCTBA
YeJioBeKa.

OOyuaroimecss yrIyOJISIIOT W pPacHIMpSAIOT 3HAHMUS O TUIAX W CIoco0ax
Pa3MHOXKEHHUS, dTanax WHAUBUIYATIbHOTO PAa3BUTHS, OCOOEHHOCTSIX OPraHU3MOB Pa3HbIX
[ApPCTB >KUBOU MPUPOJBI U UX MHOTO0Opa3uu, a TaKKe O BUPYyCaX Kak MPEeJCTaBUTEISIX
HEKJIETOYHON (hOPMBI KU3HU.

B xone usydeHus enaswvi 4 «3aKoHoMepHOCMU NPOUCXOHCOEHUS U DA3GUMUS
JHCUBHU Ha 3emie» ydYalIUecs 3HAKOMSTCS C TUIOTE3aMH W TEOPHSIMH BO3HUKHOBEHUS
YKU3HM Ha Hawel muaHete (3BomonuonHas teopust XK.b. Jlamapka, OCHOBHBIE MOJIOKEHHUS
sBosfoIMOHHOTO y4yeHus Y. [lapBuHA, COBpeMEHHBIEC MPEACTABICHUS 00 HBOJIOLNHU), C
YCIOBUSIMU BO3SHUKHOBEHHSI KU3HU HA MOJIOJION 3eMiie, C OCHOBHBIMH dTarlaMH Pa3BUTHUS
OpPraHUYECKOTO MHpA.

Bonbiioe BHUMaHUE ynesieTcsl BULY, €T0 KPUTEPUSIM U CTPYKType, Ipoleccam
o0Opa3oBaHMs BHUJIOB, PAaCKPBIBAECTCA CYIIHOCTb IMPOLIECCOB MHMKPO- M MAaKpOIBOJIOLHUU.
Marepuan ri1aBsl TOMOXKET CHOPMHUPOBATH y 00YyJAIONTUXCS MPEJACTABICHUS 0 (haKTopax,
HaAMpaBJICHUSX U pe3yJibTaTax HSBOJIOIHMH, TO3BOJUT TPUBOJIUTH JI0KA3aTEIbCTBA
HBOJIIOIUU U TIPUMEPHI IBOJIIOIIMOHHBIX MTPEOOpPa30BaHU )KUBBIX OPTaHU3MOB, OOBSICHSTH
OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIIOIMM. MaTepuan IyiaBbl 3aBEpILAETCS pAaCCMOTPEHUEM
BOMPOCOB aHTPOIIOTEHE3A.

Marepuan, npencTaBlICHHBIN B 21ase ) « 3aKOHOMEPHOCMU 83AUMOOMHOUEHUU

OpP2aHU3MO8 U cpedbly, TIOCBAILIEH 0COOEHHOCTSIM YEThIPEX CPE )KU3HU Ha 3eMIle.
- DKOJIOTHYECKHM CBSI3IM MEXAy OpPTaHM3MaMH M Cpelodl mX oOuTaHus. 3HAKOMCTBO C
AKOJIOTHYECKUMHU XapaKTePUCTHKAMH TOMYJSIUN, COOOMIECTB M KOCHUCTEM IO3BOJSET
dbopmupoBaTh Yy  OOydYarOIIUXCS  MPEJCTABICHHWE O  B3aMMOCBSI3aHHOCTH U
B3aMMO3aBHCHMOCTH BCEX KOMIIOHCHTOB OMOC(EpHI.

Kypc 3aBepmiaercss 3HAKOMCTBOM OOYYalOIIMXCS C  3aKOHOMEPHOCTSMHU
COXpaHEHUsI U C MPUIMHAMHU YCTOWYMBOCTH MPHUPOIHBIX IKOCHUCTEM. PaccMmarpuBaroTcs
MOCIIEACTBUSI JEATEIBHOCTH YEJIOBEKAa B IKOCHCTEMAax, SKOJOTHYECKHE MPOOJIEMbI, POJIb
yenoBeka B Owochepe. Y MIKOIBHUKOB (QOpMUPYETCsl TOHHMMaHUE HEO0OXOJIMMOCTH
OepeKHOTO OTHOIICHUS K IPUPOJIE.

MecTo npeamera B 0a3UCHOM Y4eOHOM IJIaHE

B ®enepanpHoM 0a3ucHOM y4eOHOM 00I1I€00pa30BATEIPHOM IUIAHE HAa
n3ydeHue Omosiornu B 9 Kiacce oTBeeHO 2 9 B Hemento (Bcero 68 u). Otbop
(dopM opraHu3aIK 00YUYEHHS OCYIIECTBISCTCS C YUETOM €CTECTBEHHO-HAYJHOTO
coJiep>kaHusl. boJyiblioe BHUMaHHE yAEsSeTCs JIabopaTOPHBIM padoTaM, MHHHMYM
KOTOPBIX OIPEJIeIieH B MPOrpamMme.



nmoaxoaa.

Coaep:xanue Kypca ""buosiorus. 9 knacc"

B npouecce nsyuenuns mnpenmera "buonorua" B 9 kiacce ywamuecsi OCBauBarOT
CJIeyIOIIe OCHOBHBIC 3HAHUS, a TaK >X€ BBIMOJHIIOT JiabopaTopHbIe PalOTHI (najee
JI.P.). Conepxanue kypca "buosorus. 9 kmacc" CTpOUTCS Ha OCHOBE JIE€SITEIHHOTO

SBJISIETCS] YCJIOBUEM TPUOOPETEHUS IPOYHBIX 3HAHUM.

O6yqaloumec;1 BOBJICKAIKOTCA B HCCICAOBATCIBCKYIO OCATCIIBHOCTb, YTO

Conepxanu
e pa3/ieyioB
NPUMEepPHOI
NPOrpamMMbI

OcHoBHOe coaep:kanue
1o TeMaMm padoueii
NMporpaMmbl

XapaKTepUCTHKAa OCHOBHBIX
BH/I0B 1eATEeJbHOCTH
o0yuariuerocst

Tema 1. O0mue 3aKOHOMEPHOCTH

sKu3HU (S 4)

buonorug kak
Hayka. Poib
OHoJIOrHH B

buosorusas — Hayka 0 ;KUBOM
Mupe
buonorus — Hayka, ucciaeayromas

HasbiBath 1 XxapakTepu3oBaTh
pa3JIMYHbIe HaAyIHBIE 00J1aCTH
OHOJIOTHH.

MIPAKTUYECKON XKW3Hb. MI3yueHne npupomsl B XapakTepu3oBaTh POJIb
NeATEbHOCTU o0ecrieYeHU BbIXKUBAHUS JTIOIeH OMOJIOTMYECKUX HAYK B
ToJien Ha 3emire. buosorust — cucrema MPAKTUYECKOMN IEATENbHOCTH
pPa3HBIX OMOJIOTHYECKHUX 00IacTeit N1 (S
Hayku. Posib Ononoruu B
MPaAKTUYECKON JeATeIbHOCTH
JOAen
Metonbl MeToabl 0MOJIOTHYECKHUX OOBACHATH HA3HAYECHUE METOIOB
M3YyUYECHHUS HCCJIe0OBAHM I UCCJIeI0BaHUS B OUOJIOTHH.
OpraHU3MOB: MeToabl U3y4eHUs KUBBIX XapakTepu3oBaTh U CPAaBHUBATh
Ha0II0ICHHE, OpraHU3MOB: HaOJIOJICHUE, METOJIbI MEX Ty COOOH.
MU3MEpEHNE, U3MepeHue, cpaBHeHue, onucanue, | CoOmrogaTh nmpaBuiia paboOTHI B
AKCIIEPUMEHT AKCIIEPUMEHT, MOJIEITMPOBAHUE. KaOuHeTe, oOpaleHust C
[IpaBuia paboThl B KaOUHETE 1a60paTOpHBIM 000PY1I0BaHUEM
OM0JIOTHU C OMOJIOTUYECKUMU
npubopaMu U HTHCTPYMEHTaMU
OtnuuutenpHple | OOIIUE CBOMCTBA ) KUBBIX HasbiBath 1 xapakTepu3oBath
MPU3HAKH OPraHu3MoB MPU3HAKU KUBBIX CYIIECTB.
KUBBIX OTnuuurtensHbIe MpU3HAKU KUBOTO | CpaBHUBATH CBOMCTBA KUBBIX
OpTaHU3MOB. Y HEKUBOT'O: XUMUYECKUI COCTaB, OpraHu3MOB U T€Jl HEKUBOU
Ocobennoctu KJIETOYHOE CTPOCHHE, 0OMEH MPUPO/IbL, IEJIaTh BHIBOIBI
XUMUYECKOTO BEILIECTB, PA3MHOXKEHUE,
COCTaBa KUBBIX | HACJIEICTBEHHOCTb, U3MEHUYNUBOCTb,
OpraHU3MOB: pPOCT, pa3BUTHE, PA3APAKUMOCTD.
Heopranudeckue | B3auMocBsI3b )KUBBIX OPTaHU3MOB U

U OpraHNyYecKue
BEIIECTBA, UX
poJib B
OpraHu3Me

cpeabl




PasnooGpasue
OpPraHU3MOB.
OTnnuuTenpHbIE
PU3HAKU
pEACTAaBUTENICH
pPa3HBIX LAPCTB
YKUBOU TIPUPOIbI

MHoroo0pa3ue popm KHU3HA
Cpenbl )kU3HU HA 3eMJie U
MHOT'000pa3ue uX OPraHu3MOB.
Knerounoe paznoobpasue

OpraHU3MOB U WX 1apcTBa. Bupycer

— HEeKJIeTOYHasi popMa >KU3HH.
Pa3noobpasue 6uocucrem,
O0TOOpaXKAOIIEE CTPYKTYPHBIC
YPOBHH OpPTaHU3AIUH )KU3HU

Paznmuuate 4eThipe cpeibl )KU3HU
B Ouocdepe.

XapakTepu3oBaTh
OTJIMYUTENIbHBIE 0COOEHHOCTH
IpeCTaBUTENIeH Pa3HbIX IAPCTB
YKUBOW TIPUPO/IBL.

OOBICHATH 0COOEHHOCTH
CTPOCHUS U KUZHEICATCITLHOCTH
BHUPYCOB.

Ornpenensite MOHATHE
«OnocucreMay. XapakTepu3oBaTh
CTPYKTYPHBIC YPOBHH
OpraHU3AIWH KU3HU

O0001IeHNe U CHCTEMATH3ALIUSA
3HAHUH Mo TeMe «Oo1mue
3aKOHOMEPHOCTH KU3HW

OOBACHATDH POJIL OMOJIOTUH B
YKU3HU YeJIOBEKa.
XapakTepu3oBaTb CBOMCTBA
KHUBOTO.

OBnazieBaTh yMEHUEM
apryMEHTHUPOBATh CBOIO TOUKY
3peHust pu 00CYKIACHUU
IpOOJIEMHBIX BOIIPOCOB TEMBI,
BBITIOJTHSISI HTOTOBBIC 3aJIaHMUS.
Haxonuts B IHTEpHETE
JOTIOJTHUTENBHYIO HH(POPMAITHIO
00 y4€HbIX-OHnoorax

OcHOBHBbIE MOHSTUA, KOTOPHIC
HEOOXOJIMMO YCBOUTD yUAIIHMCS
nocje u3ydeHusi TeMbl «OQommue
3aKOHOMEPHOCTH KU3HI)

buocucrema, 6uocdepa,
HaOJII0JIeHre, ONMCaHue,
U3MepeHue, CpaBHEHUE,
AKCIIEPUMEHT (OTIBIT),
MOJICTTMPOBAHUE, MPU3HAKU
’KHBOT'0, OMOJIOTHYECKOE
pazHooOpasue, CTPYKTypHBIE
YPOBHHM OpTaHU3AINH KUIHU
(MOJIEKYJISIpHBIN, KJIIETOYHBIH,
OpPraHU3MEHHBIH,
MOMYJISIIHOHHO-BUI0BOM,
OMOreHETUYECKHI,
ounocdepHsbIit).

Tema 2. 3aKOHOMEPHOCTH KU3HHU HA KJIET

o4HOM ypoBHe (11 u)

Knerounoe
CTpPOCHUE
OpTaHU3MOB.
Mmuoroobpasue
KJIETOK. MeToIbl
M3y4YEHUS

MHorooopasue KJIETOK
O0600611eHne paHee U3y4eHHOTO
Matepuana. MHOrooOpas3ue TUIIOB
KJIETOK: CBOOOTHOXKUBYIIIHE U
oOpa3zyrolue TKaH!, TPOKapHOTHI,
3yKapuoThl. Posib yu€HBIX B

Onpenenars OTIIMYNATEIbHBIE
IIPU3HAKU KJIETOK IPOKAPHOT U
JYKapHoT.

[IpuBonTH MpUMEPBI
OpPraHu3MOB IIPOKAPUOT U

AYKapHOT.




KUBBIX M3YYCHUU KIIETKHU. XapakTepu3oBaTh CYIIECTBEHHBIC
OpraHU3MOB: MPU3HAKH JKU3HEACSATEIIbHOCTH
Ha0JII0/IeHHE, /Iabopamopnas pabomaktl CBOOOTHOKHUBYILIEH KIIETKH U
U3MEpEeHue, «Moroobpasie KIETOK SyKapHoT. KJIETKH, BXOJISIIIIEH B COCTaB
SKCITCPHMEHT CpaBHEHUE PACTUTEIILHBIX U TKAHIL
KHBOTHBIX KIICTOIO Ha3zbiBaTh nMEHA yUEHBIX,
MOJIOKUBIINX HAYAJI0 U3YYEHUIO
KJICTKH.
CpaBHHBaTh CTPOEHUE
PACTUTENHHBIX M JKUBOTHBIX
KJICTOK.
DuKCUpPOBATH PE3YJIBTATHI
HaOJIIOIEHNN U JIeJaTh BBIBOIBI.
Cobnronath npaBuiia paboOTHI B
KabuHeTe, oOpaleHus ¢
1a060paTOPHBIM 000pYA0BaHUEM
OcobenHoctu XUMHYeCKHe BelecTBa B KjeTke | Pa3nuuarh v Ha3bIBaTh OCHOBHBIE
XUMHUYECKOTO O060011IeHne paHnee U3yuyeHHOTO HEOPTraHUYECKUE U OPTraHUYECKUE
COCTaBa XMBBIX | MaTepuayia. OcOOeHHOCTH BEIIECTBA KIIETKH.
OpraHU3MOB: XUMHUYECKOTO COCTaBa KUBOU OOBsCHATH (YHKIIMH BOJIBI,
HEOPTaHWYECKHUE | KIIETKH M €T0 CXOJACTBO Y Pa3HBIX MUHEpaTbHBIX BEIIECTB, OCIIKOB,

Y OPTaHUYECKUE
BCIIECCTBA, UX

THUIIOB KJICTOK. H@OpFaHI/IIICCKI/IG nu
OpPraHUYCCKHEC BCIICCTBA KIICTKH.

YTJIEBOJOB, JIUMUIOB U
HYKJICMHOBBIX KUCIIOT B KJIETKE.

pOJIb B Coneprxanue BOJibl, MUHEPATIbHBIX CpaBHMBATh XUMHUYECKHUI COCTAB
OpTraHu3Me COJICH, YTJIEBOAOB, JIMMHUIOB, OCJIKOB | KJIETOK JKMBBIX OPraHU3MOB U TEJ
B KJIETKE U opranusme. Mx pyHKIMM | HEKUBOU MPUPO/IBI, 1€TaTh
B KU3HEAEATEIbHOCTU KIETKU BBIBO/IbI
CrpoeHnue CTpoeHue KJIeTKHU PaznuyaTe OCHOBHBIE YacTH
KIJIETKU: SIIPO, CTpyKTypHBIE YaCTH KIJIETKHU: KJIETKHU.
KJIETOYHAas MeMOpaHa, SJIpo, IUTOTIa3Ma C HazwiBaTh 11 00BSCHATH
o0oJioukKa, OpraHouJIaMH U BKIIFOUEHUSIMU CYILIECTBEHHbBIE MPU3HAKHU BCEX
IIa3MaTudecKas YyacTel KIIETKHU.
MeMOpaHa, CpaBHHBaATh OCOOEHHOCTH
UTOIIa3Ma, KJIETOK PACTEHUI U YKUBOTHBIX
TLTACTHARL, Oprasouabl KJIeTKH U UX Breiienars u Ha3bpIBaTh
MHUTOXOH/PHM, pyHkumnu CYIIIECTBEHHbIC NMPU3HAKH
BaKyOJIH. MeMOpanHbie 1 HeMeMOpaHHbIE CTPOECHUS OPTraHOUIOB.
XpOMOCOMBI

OpPTraHOUIbI, OTIIMYUTEIIbHBIC
0COOEHHOCTH MX CTPOCHUS U

byHKIIMN

Pa3znuyath opraHoOM/IbI KJIIETKH Ha
pUCYHKE yueOHHUKa.

OOBACHATD QYHKUINU OTIEIBHBIX
OpPraHouIOB B
KHU3HEACSITEIbHOCTU
PAaCTUTENBHON U )KUBOTHOU
KJIETOK

OOMeH BelIEeCTB

O0OMeH BelecTB — OCHOBA

Onpenensite NOHATHE «OOMEH




Y [IPEBPAILECHUS

CYIIeCTBOBAHUA KICTKH

BEIIIECTBY. Y CTAHABIINBATh

SHEPrUN — [TonsiTue 06 0OMeHe BeleCTB Kak pasnuyure NOHATUH
NPU3HAK )KUBBIX | COBOKYMHOCTU OMOXMMUYECKUX «aCCUMUJISILUS) U
OpPraHHU3MOB peakiuii, 00ecreunBaronux «IUCCUMMIIALINSY .
KU3HEAESITEbHOCTh KIIETKH. XapaxkTepu3oBaTh U CPAaBHUBATH
3HaYeHUE ACCUMUJIISILINY U POJIb ACCUMMJISILIUU U
JTUCCUMMIISILIUU B KJIETKE. JUCCUMMJISALIUU B
PaBHOBECHE 3HEPreTHYECKOTO KU3ZHENIEATEIIbHOCTH KJIETKH,
COCTOSIHUS KJIETKM — 00€CIeueHne | JENaTh BHIBOJbI HA OCHOBE
€€ HOPMaJIBLHOTO cpaBHeHUsA. OOBICHATH POJIb
(YHKIIMOHUPOBAHUS AT® kak yHHBEPCAIBHOTO
NEPEHOCUYMKA U HAKOIIHUTEIS
SHEPIUU.
XapakTepu3oBarh
JHEPreTUYECKOEe 3HaUYCHUE
oOMeHa BelIeCTB JUIsl KIIETKU U
opraHusma
Oprannyeckue | buocuHTe3 Geika B :KMBOM Onpenensars noHATHE
BemecTsa. Mx KJIeTKe «Ounocunre3 Oenkay. Boiaensars u
pOJIb B [Tonsitue o OmocuHTe3€e. JTaIbI Ha3bIBATh OCHOBHBIX YYAaCTHHUKOB
OpraHu3Me cuHTe3a Oenka B Kietke. Posb OnocuHTe3a OeNKa B KIETKE.

HYKJICMHOBBIX KHCIIOT H pUOOCOM B
OuocuHTE3E OEJIKOB

Paznuuathk 1 XxapakTepu3oBaTh
JTanbsl OMOCHUHTE3a OelIKa B
KJIETKE.

OTBeuaTh Ha UTOTOBBIC BOIIPOCHI

Bbuocunres yriesonos —
dorocunTe3

[Tonsarue o porocuHTE3€C KaK
IIpOLECCE CO3JaHUS YTIIIEBOJOB B
’)KMBOM KJIeTKe. /[Be ctaauu
dboTocuHTE3a: CBETOBAs U
TeMHOBas. Y CJIOBUS TPOTEKAHUS
(dhoTOCHMHTE3a B €T0 3HAYCHUES JIJIS
IPUPOIBI

Onpenensite MOHITHE
«potocunTes». CpaBHUBATH
craauu (porocuHTE3a, ACNaTh
BBIBOJIbI HA OCHOBE CPaBHCHHUHI.
XapakTepru30BaTh 3HAUYCHUE
dboToCcHUHTE3a JIs1 PACTUTEIIBHON
KJICTKH ¥ IIPUPOIBI B TICIIOM

Poxarp gpixanus B

OobecneyeHune KIeTOK IHEpPrue

Onpenensite MOHITHE

JkuzHeneaTeabH | IloHsATHE O KIIeTOYHOM JAbIXaHHHU «KJIETOYHOC JIbIXaHHEY.
OCTH KJICTKH U KaK 0 Mmpoliecce 00ecrneueHus CpaBHMBATH CTAJIUU KJIETOYHOTO
OpraHu3ma KJIETKH dHepruen. Ctaauu JIBIXaHUS U JeJIaTh BHIBOJBI.
KJI€TOYHOTO JIbIXaHUS: XapakTepu3oBaTh 3HAYCHUE
oeckucnopoaHas (hepMeHTaTUBHAS, | KICTOYHOTO JbIXaHUS IS KJICTKH
WJIY TJIMKOJIN3) U KUCIIOPOIHASL. Y OpraHu3Ma.
Posib MUTOXOHAPUI B KJIETOYHOM BpIsSBISATE CXOACTBO U pa3nuyue
JIIbIXaHUU IbIXaHus U (POTOCHHTE3A
Mmuoroo6paszue | Pa3mMHoOKeHHe KJIETKH H eé XapakTepu3oBaTh 3HAYCHUE
KJIETOK. JKM3HEHHBbIN IUKJI Pa3MHOKEHUS KIIETKHU.




Pa3mHoxeHue. Pa3MHOKeHHEe KIETKH MyTEM CpaBHHBATH J€TICHNE KIETKH
MeTtonbl JIeJIeHHs1 — o01Iee CBOMCTBO IPOKAPUOT U DYKAPUOT, JIeTIaTh
U3Y4YCHUS KJIETOK OJIHOKJIETOYHBIX U BBIBOJIbl HA OCHOBE CPABHEHUS.
KUBBIX MHOTOKJIETOYHBIX OPTaHU3MOB. Onpenenarb MOHATUS «KMUTO3» U
OpraHU3MOB: Krerounoe nenenuie y mpokapuot «KJIETOYHBIN LK.
Ha0JII0/IeHHE, — JIeJICHUE KJIETKU HAJBOE. OOBICHATH MEXaHU3M
HU3MEpEeHue, Jlenenue KIeTKU y 3yKapuoT. pacrnpeneneHus
DKCIIEPUMEHT Murto3. ®a3pl MuT03a. JKN3HEHHBIM | HACIIEICTBEHHOTIO MAaTEpHUAJIA
IIUKJT KJIETKU: HHTepdaza, MUTO3. MEXKy ABYMS JOUSPHUMU
Pa3penenue KieTO4HOTO KJIETKaMU Y TTPOKapUOT U
COJZIEP>KUMOT0 Ha JIBE I0UEpHUE JYKapHoT.
KJIETKHU. HasbiBath 1 xapakTepu3oBaTh
Jlabopamopnasa paboma Ne 2 CTaJIM1 KJIETOYHOT'O LUKJIA.
«PaccmaTtpuBanue HaGnronaTe u onuceiBath
MUKPOIIPENapaToB C ACIAIIUMUCS JEJSIIIUECs] KIETKU TI0 TOTOBBIM
KJIETKAMID) MUKpOIpernapaTam.
DuKCUpPOBATH PE3YJILTATHI
HaOMoIeHN, PopMyIHpOBaTh
BBIBOJIBI.
Cobnronats npaBuiia paboOTHI B
KaOuHeTe, oOpaleHust ¢
1a00paTOPHBIM 000PYA0BAHUEM
O0001meHne U cucTeMaTU3ALMS XapakTepu30oBaTh CYIIECTBCHHbBIC
3HAHUH 110 TeMe IIPU3HAKH BaXKHEUILINX
«3aKOHOMEPHOCTH KM3HM HA IPOLIECCOB KU3ZHEIEATEIbHOCTH
KJIETOYHOM YPOBHE» KJIETKH.
Hcnons3oBath nHOOpMAIIMOHHBIE
pecypchl 11 MOATOTOBKHU
NpEe3CHTAIUI U COOOIICHHH 110
MaTepHraiaM TeMbI
OcCHOBHBbIC OHATHA, KOTOPHIE [IpoxapuoThl, 3yKapuoThlI,
HEO0OXOMMO YCBOUTH YUaAITUMCS OpraHOWIbI KJIETKA, MOHOMEpHI,
MOCJIE U3YUYEHUS TEMBbI MOJINMEPHI, HYKJIEHHOBBIC
"3aKOHOMEPHOCTH )KM3HU Ha KUCIOTHI, HykJIeoTubl, JJHK,
KJIETOYHOM ypOBHE" PHK, AT®, pepmenTsI,
dboTocuHTE3, META0OIU3M,
ACCUMWISIITUS, TUCCUMUIISITUS,
TJIMKOJIN3, KJIETOYHOE, (TKAHEBOE)
JIbIXaHWe, MUTO3, HHTep(da3a,
KJIETOYHBIN UK.
Tema 3. 3aK0OHOMEPHOCTH KU3HHM HA OPraHU3MEeHHOM ypoBHe (18 u)

OOMeH BellecTB
Y TIpeBpaICHHS
SHEPTUH —

MPU3HAK KUBBIX

Opranusm — OTKpPBITAS KUBasI
cucrema (Omocucrema)
OpraHusm Kak KuBasi CUCTEMA.
KOMITOHEHTBI CHCTEMBI, UX

OO0O0CHOBBIBATH OTHECEHUE
’KUBOTO OpraHu3Ma K
ounocucreme.

BbIensaTs cyniecTBeHHbIC




OpraHU3MOB B3aMMOJICICTBHE, 0OecreunBaroIiee | MpU3HaKu OMOCHCTEMBI
LIEJI0CTHOCTh OMOCHUCTEMBbI «OpraHu3mM»: 0OMEeH BEeIECTB U
«opranusmy. Perynsiuus npoueccoB | MpeBpalleHUs SHEPTUH, TIUTAHUE,
B OMocucTeme JbIXaHUE, TPAHCTIOPT BEILIECTB,
CBSI3U C BHEIIIHEW CPEIION.
OOBACHATD LETOCTHOCTh U
OTKPBITOCTH OMOCHUCTEMBI.
XapakTepru3oBaTh CIOCOOHOCTH
OMOCHCTEMBI K peryssiuun
IIPOLIECCOB KU3HEIEATEIbHOCTH
PaznooOpasue IIpyMUTHBHBIE OPraHU3MBI: Briienars cymecTBeHHbIE
OpraHU3MOB. OJIHOKJIETOYHBIE, MHOTOKJIETOYHbIE | MPU3HAKU OaKTEpUid,
bakrepun. U HEKJIETOYHbIE. bakTepuu kak UaHOOaKTEpHil U BUPYCOB.
MHoroo6pa3ue | OJHOKJIETOYHBIE JOsIIEPHbIC OOBACHATD (HA KOHKPETHBIX
Oakrepuil. Pons | opranusmsl. Bupycsl kak npuMepax) CTPOCHHE U 3HaYCHHE
OakTepuil B HEKJIeTOuHas popMa KU3HU. OakTepuil, IMaHOOAKTEPUH U
MIPUPOJIE U OTinunTenbHblE 0COOEHHOCTH BHPYCOB.
KU3HH OakTepuil 1 BUPYCOB. 3HaUCHHUE PaccmatpuBaTh 1 OOBSICHATH 1O
YeJIOBEKa. OaxkTepuil ¥ BUPYCOB B IIPUPOJIE PUCYHKY y4eOHMKa MpoIece
Bupycbr — IPOHUKHOBEHUS BUPYCA B KJIETKY
HEKJIETOYHbIE U €ro Pa3MHOKEHHUSI.
(bOpMBI. [IpuBoIUTH pUMEPHI
3aboneBaHus, 3a00J1eBaHMI, BBI3BIBACMBIX
BbI3bIBAEMbIE OakTepUsIMU U BUPYCAMHU
OaKTepusiIMU U
BHPYCaMH.
Mepsl
PO UITaKTUKA
3a00JieBaHU
Pactenus. PacTurenbHbIN OPraHu3M U ero Boigensts n 06001maTh
Kietrku n 0CO0CHHOCTH CYILIECTBEHHbIE ITPU3HAKU
OpraHbl ['maBHBIE CBOMICTBA PACTCHUN: pacTEeHU U PACTUTEILHOU
pacTeHui. aBTOTPO(HOCTh, HECIOCOOHOCThH K KJIETKH.
PazmuoxeHnue. AKTUBHOMY IIE€PEIBUKECHHUIO, XapakTepu3oBaTb 0COOCHHOCTH
becnonoe u pa3MellleHre OCHOBHBIX YacTe — | MPOIECCOB KU3HEACATENbHOCTU
M0JIOBOE KOpHS ¥ mo0era — B IByX Pa3HbIX | PACTEHH: MUTaHUS, IbIXaHMUS,
pPa3MHOXKEHHUE cpenax. OcoOeHHOCTH doToCHHTE3a, PA3MHOXKEHUS.

PACTUTENBHOU KIIETKHU:
MPUHAIJICKHOCTH K DYKapHOTaM,
HaJIW4Me KJI€TOYHOM CTEHKHU,
MJIACTU]T U KPYITHBIX BaKyOJeH.
CrocoObl pa3MHOKEHUS PACTEHUIA:
nosioBoe u 6ecnosioe. OcoOEHHOCTH
MOJIOBOTO Pa3MHOKEHHSI.

Tuner 6ecroyioro pa3MHOKEHUS:

CpaBHMBATH 3HAYEHHUE MOJIOBOTO
1 0ecIoyIoro crnoco0oB
Pa3sMHOXKEHUS PACTEHUM, 1€TaTh
BBIBO/Ibl HA OCHOBE CPABHEHHS.
OOBACHATH POJIb PA3TUYHBIX
pacTEeHU B KU3HU YETOBEKA.
[IpuBonTH MpUMEPBI
UCITI0JIb30BaHUS YEJIOBEKOM




BCTCTATUBHOC, CIIOpaMH, ICJICHUCM
KJICTKH HaJIBOEC

Pa3HbIX CIOCOOOB Pa3MHOKEHUS
pAaCTEHUH B XO3SIMCTBE U B
IpupoJie

Mmuoroo6paszue | MHoroodpasue pacTeHul 1 Boigensts n 06001maTh

pacTeHui, 3HAUYeHHe B NIPUpo/Ie CYILIECTBEHHbIE MTPU3HAKH

IPUHLHUIIBI KX O060011IeHue paHee U3y4yeHHOTO pPAcTEeHHI pa3HbIX IPYIII,

kinaccudukanuu | mMatepuana. Muoroobpasue IPUBOJUTH IPUMEPHI ITUX
pacTEeHHIl: CIOPOBBIC U CEMEHHBIE. pacTeHuil.
Oco0eHHOCTH CIIOPOBBIX pacTeHuil: | Buinensats u 00001marh
BOJIOPOCJIEN, MOXOBHU/IHBIX, O0COOEHHOCTH CTPOCHUSI
MarnopoOTHUKOB, XBOIIEH U MJIAYHOB; | CIIOPOBBIX U CEMEHHBIX
CEMEHHBIX PACTECHUM: pacTeHui.
TOJIOCEMEHHBIX U IIBETKOBBIX PaznuyaTh 1 Ha3bIBaTH OPTraHbI
(mokpsiToceMeHHBIX). Kimaccsl pacTeHH1 Ha HATYyPAJIbHBIX
otnena [[BeTkoBbIe: IBYNOJIBHBIE U | O00BEKTaX W TAOJIUIIAX.
OJIHOJIOJIbHBIE PACTEHUSI. CpaBHUBATh 3HAYECHHUE CEMEHU U
Oc00EHHOCTH U 3HaYEHUE CEMEHU B | CIOP B JKU3HH pACTEHUN
CpPaBHEHUHU CO CIIOPOU

['pulsi. Opranusmbl napcTea rpudoB u Briienars u XxapakTepu3oBaTh

MHuoroo6pasue | JUIAiHUKOB CYLLECTBEHHBIE IIPU3HAKU

rpu0OB, UX POJIb
B MPUPOJIC U
KU3HHU
YyeJI0BeKa.
JInmanHuKu.
Pomn
JIMIIIAaHUKOB B
MIpUpOJE U
’KH3HH YeJI0BEKa

['pulBI, BX CXOACTBO C IPYTUMU
AYKapUOTHUECKUMHU OpTraHU3MaMu
— PacTeHUSMHU U )KUBOTHBIMH — U
otnnune ot HuX. Crnenuduyueckne
cBolicTBa rpuboB. MHOrooOpasue u
3HauY€HHE rPUOOB: MJIECHEBBIX,
HUISATIOYHBIX, TApa3UTUYECKUX.
JInmraiftHUKY KaK 0coObIe
CUMOMOTHYECKHE OPTraHU3MBI; UX
MHOT000pa3ue U 3HaYCHUEe

CTPOEHHS 1 MPOLIECCOB
KHU3HEACSITEILHOCTH TPUOOB U
JUIIARHUKOB HAa KOHKPETHBIX
npuMepax.

CpaBHHBaTh CTpOEHHUE TPUOOB CO
CTPOEHHUEM PACTEHUH, ’KUBOTHBIX
Y JINIIIAWHUKOB, JIETIATh BBIBOJIBI.
XapakTepru30oBaTh 3HAYCHUE
rpu0OB U JIUIIAWHUKOB JIJIs
IPUPOJIBI U YETTOBEKA.

OTMmeuath OMACHOCTb SIIOBUTHIX
rpubOB U HEOOXOIUMOCTb 3HAHUS
npaBui cOopa rpuOOB B IPUPOIE

JKuBotHsbIe.
[Tporneccnr
JKU3HEICATSIIHLH
OCTH U UX
perynsuus y
’JKUBOTHBIX

ZKvBOTHBINM OPraHM3M H €ro
0CO0EHHOCTH

Oco0eHHOCTH KUBOTHBIX
OpraHU3MOB: IMPUHAICKHOCTD K
dyKapuoTam, reTepoTpoPHOCTD,
CIIOCOOHOCTH K aKTUBHOMY
MepeIBMKEHUIO, 3200Ta O
MMOTOMCTBE, MMOCTPOUKA KUJIUIILL
(ru€3n, Hop). JleneHue KUBOTHBIX
10 crioco6am T0O0BIBAaHUS ITHIITH:
PACTUTENHHOSTHBIE, XUIITHBIE,
Mapa3suTUIECKHE, MaJaIbIINKH,
BCESTHBIC

Briaensats u 00001maTs
CYIIECTBEHHBIC TIPU3HAKU
CTPOCHHMS U MPOIIECCOB
KHU3HEACSITEITbHOCTH KUBOTHBIX.
Habmronate 1 onmuceIBaTh
MOBE/ICHNE )KUBOTHBIX.
Ha3biBaTh KOHKpETHBIC IPUMEPEI
Pa3IMYHBIX JUKUX )KUBOTHBIX U
HanOoJIee PacCIPOCTPAHEHHBIX
JOMAIITHUX KUBOTHBIX.
OOBACHATH POJIb PA3TUYHBIX
’KHUBOTHBIX B JKU3HU YEIIOBEKA.
XapakTepru3oBaTh CIIOCOOBI




MATAHUs, PACCEIEHUS,
nepeKuBaHUs HEOJIaronpUsTHBIX
YCIIOBUU U TTIOCTPOVKH KU
KUBOTHBIMU

MHoroo6pa3sue
(TUIIBI, KJIACCHI)
’KUBOTHBIX, UX

pOJIb B TIPUPOJIE

Pa3HooOpa3ue KHUBOTHBIX
Jlenenue >KMBOTHBIX Ha JBa
noauapcrsa: [Ipocreimue u
Muorokietounbie. OCOOEHHOCTH

Briaensars u 00001mars
CYILIECTBCHHBIC MTPU3HAKU
CTPOCHUS U MPOIIECCOB
KU3HEAEATEIILHOCTH KUBOTHBIX.

U KU3HU MPOCTEUIINX: PaCIPOCTPAHEHHUE, BrIsIBISITE IPUHATIEKHOCTD
YyesoBeKa MUTAHUE, IEPEIBUKEHUE. KUBOTHBIX K OIIPEACIEHHOM
MHOrOKI€TO4YHBIE JKUBOTHBIE: CHUCTEMAaTUYECKOU TPYIIIE
0ECTI03BOHOYHBIC ¥ TIO3BOHOYHBIE. (kmaccuduKanym).
OcoOeHHOCTH pa3HbIX TUIIOB PaznuyaTh Ha HaTypalbHBIX
0€Cr03BOHOYHBIX KUBOTHBIX. 00BbeKTax U TabJIMIIaX OpraHbl U
OcobenHocty Tumna Xop10BbIe CHUCTEMBbI OPT'aHOB >KUBOTHBIX
Pa3HBIX TUIIOB U KJIACCOB,
HanOoJIee PacIpOCTPAHEHHBIX
JIOMAIITHUX KUBOTHBIX U
YKUBOTHBIX, OTACHBIX JIJIS
YeJI0BeKa.
OOBACHATH POJIb PA3IUYHBIX
YKUBOTHBIX B KU3HU YEJIOBEKA.
XapakTtepu3oBaTh POCT U
pa3BUTHE )KUBOTHBIX (Ha
npuMepe kiacca Hacekompbie,
Tuna XopJ0BkIE)
O6mmme CpaBHeHHe CBOIICTB OPraHnu3mMa [IpuBOIUTH TOKA3aTENbCTBA
cBenieHust 00 YeJIOBEKA M 5KUBOTHBIX POJCTBA YEJIOBEKA C
OpraHus3Me O060011eHne panee U3yuyeHHOTO MJICKOTTUTAIOIIMMU KUBOTHBIMH.
YeJ0BeKa. Martepuaina. CXOoICTBO YEIOBEKA U BouIgBIISITE ¥ Ha3BIBaTh KJIETKU,
UepTsbl cX0ACTBA | KUBOTHBIX. OTJIMYKE YETTOBEKA OT TKaHH, OPTaHbl U CUCTEMBbI
U pa3Iyaus KUBOTHBIX. CHCTEMBI OPTaHOB Y OpraHoOB YE€JIOBEKAa HA PUCYHKAX
YyeJIoBeKa U YeJI0BeKa KaK OpraHu3ma: ydeOHUKa 1 Ta0IuIax.
KUBOTHBIX. MUIIEBApUTEIIbHAS, AbIXaTeIbHasl, CpaBHUBATH KJIETKH, TKAHU
CrpoeHnue KPOBEHOCHAs, BBIICIUTEIIbHAS. OpraHu3Ma 4yejaoBeKa u
opraHu3zMa Opransl 4yBCTB. Y MCTBEHHBIE YKUBOTHBIX, JI€JIaTh BBIBOJIBI.
YyeJioBeKa: criocoObHocTH uenoBeka. [Ipuunnel, | BolaensiTe 0COOEHHOCTH
KJICTKU, TKaHU, | OOYCJIOBJIMBAIOIINE COIIMATBHBIC OMOJIOTUYECKOU MPUPOIBI
OpraHsl, CBOMCTBA YEJIOBEKA YeJIoBeKa M €ro COIMaIbHON
CUCTEMBI CYIIHOCTH, JI€JIaTh BHIBOJIbI
OpraHoB.
OcoOenHoctu
MOBEJICHUS
YeJI0BeKa.
CouunanbHas

cpema oouTaHus




YCJIOBCKA

becnionoe u Pa3mHoOKeHMe KUBBIX Breinenars u xapakTepuzoBaTh
I10JIOBOE OPraHu3MoB CYILIECTBEHHBIE MMPU3HAKH JIBYX
Pa3MHOXKEHUE. Turbel pa3MHOKEHHUS: TIOJIOBOE U TUIIOB Pa3MHOXKEHUS
[TonoBeie 6ecnonioe. OCOOEHHOCTH MOJIOBOTO | OPTraHU3MOB.
KJIETKH. Pa3MHOXEHUS: CIUsIHUE MY>KCKUX U | CpaBHUBATH MOJIOBOE U OECIIONOE
OmnnoA0TBOPEHH | JKEHCKHUX IaMeT, OTUIOJJOTBOPEHUE, pPa3MHOXKEHUE, KEHCKUE U
e oOpazoBaHue 3Urotsl. becrnosnoe MY>KCKHE TI0JIOBBIE KIIETKH,
Pa3sMHOKEHHUE: BETETATUBHOE, JIe1aTh BHIBOJIBI.
oOpa3zoBaHue crop, AeyieHUe KIeTku | OOBACHITH POJIb
HaJBoe. buosornueckoe 3HaueHUE OIUIOAOTBOPEHUS U 00pPa30BAHHUS
IIOJIOBOTO U OECIIOJIOTO 3UTOTHI B Pa3BUTHH KUBOTO
pa3smHOkeHusA. CMEHa MOKOJICHUN MHpA.
— 0ecnosoro u NojJ0BOro — y BrISBISATH U XapaKTepU30BaTh
KUBOTHBIX U PACTCHUN II0JIOBOE U O€CITI0JI0€ MOKOJIEHUS
y MarlOpOTHHUKA IO PUCYHKY
y4eOHHUKa.
XapakTepu30BaTh 3HAUCHUE
MI0JIOBOTO U OECTIONOro
IIOKOJICHUH Y PaCTEHUH U
YKUBOTHBIX.
PackpbiBaTh Onosnoruueckoe
IPEUMYLIECTBO MOJIOBOTO
Pa3sMHOXKEHUS
Pa3noobpasue NuauBuayajbHOe pa3BuTHE Onpenensite NOHATHE
OpPraHHU3MOB. OPraHu3MoOB «OHTOTEHE3Y.
Poct u pa3Butue | [lonsitue 06 ontorenese. [lepuoant | BwinensTe u cpaBHUBATH
OpPraHU3MOB OHTOT€HE3a: SMOPUOHAIIBHBIN U CYILIECTBEHHBIE ITPU3HAKH JIBYX
noctamMOproHanbHbIi. CTaguu IIEPUOJ0B OHTOI'EHE3a.
pa3BUTHUS YMOPUOHA: 3UT0TA, OOBACHATH MPOLIECCHI Pa3BUTHUS U
ApobJieHue, racTpyJa c pOCTa MHOT'OKJIETOYHOI'O
muddepeHnranueil KIeToK Ha Opranus3Mma.
DKTOJEPMY, SJHTOIEPMY U CpaBHMBaTh U XapaKT€pU30BATh
ME30/IEpMY, OPTaHOT€HES. 3HAYEHUE OCHOBHBIX JTAIOB
OcobOeHHOCTH TIpoLiecca pa3BUTHS Pa3BUTHS YMOPUOHA.
AMOpPHOHA, €r0 3aBUCUMOCTb OT OOBICHATH 3aBUCUMOCTD
cpenbl. OcOOEHHOCTH pa3BUTHS SMOpPUOHA OT
NOCTAIMOPUOHAIIBHOTO Pa3BUTHSL. HACJIEICTBEHHOTO Marepurala u
Pa3BuTHe )KMBOTHBIX OPTaHU3MOB C | YCJIOBHUM BHEIIHEN CPEJIBI.
npeBpainieHneM u 0e3 npepparieHus: | OOBSCHATH Ha IPUMEPE
HACEKOMBIX Pa3BUTHE C IMOJIHBIM
Y HEMOJIHBIM MPEBPALEHUEM.
HaspiBath 1 xapakrepu3oBartb
CTaJuy POCTa U PA3BUTHUSA Y
JSTYIIKA
ITonosoe OO0pa3oBaHue NM0JOBBIX KJIETOK. Ha3sbiBaTh 1 Xapakrepu3oBaTh




Pa3MHOKEHHUE. Meiio3 KEHCKHE U MYXCKHUE MOJIOBBIE
[TonoBeie [ToHATHE O IUIITIOUAHOM U KJIETKH, JUIUJIOUIHBIE U
KJIETKHU. raruiouHoM Habope XpoMOCOM B rarjouJHbIE KJIETKH OPraHU3MOB.
OmnonoTBopeHu | kineTke. JKeHCKHe U My»KCKue Ornpenensite MOHATHE «MEN03».
e MIOJIOBBIE KJIIETKH — raMeThl. Meio3 | XapaKTepu30BaTh U CPABHUBATH
KaK 0COOBIN THUII JCJICHUSI KIETKHU. NIEPBOE U BTOPOE JICJICHHE
IlepBoe 1 BTOpOE AENEHUE MEW03a. | MEi03a, AeNaTh BEIBOBI.
[TonsTue 0 ciepmaroreHese u Paznmuuars nonaTus
OOTeHEe3€e «CIIEpMATOTE€HE3» U «OOTEHE3.
AHaIM3UpOBaTh U OLICHUBATH
OMOJIOTHYECKYIO POJIb Mei03a
Hacnencreenno | U3yuenue mexanmzma XapakTepu3oBaTh dTaIlbl
CTh U HACJIeACTBEHHOCTH V3y4EHUS HACIEACTBEHHOCTH
M3MEHYUBOCTD Hauano uccnenosanui opranu3MoB. OOBSICHATH
— CBOMCTBa HACJIEICTBEHHOCTH OPTaHU3MOB. CYILIECTBEHHBIN BKJIA] B
OpPraHU3MOB [Tepsb1it Hayunsiii Tpya I'. Mennens | uccinenoBanus
U ero 3Hauenue. /Jlocrmxenus HACJIEICTBEHHOCTH U
COBPEMEHHBIX HUCCIIEI0BAHUIN u3MeHunBocty ['. Menpaens.
HACJIEICTBEHHOCTU OPTaHU3MOB. BBISBISATH U XapaKTepHU30BaTh
VYcnoBus 111 aKTUBHOTO Pa3BUTHS COBPEMEHHBIE JIOCTUKEHUS
WCCJIEIOBAHNI HACIICICTBEHHOCTH B | HAYKH B MCCIIEIOBAHUAX
XX B. HaCJICJICTBEHHOCTH U
M3MEHUYUBOCTH
HacnenctBenHo | OcHOBHBIE 3aKOHOMEPHOCTH CpaBHUBaTh NOHATHUSA
CTh U HACJIeICTBEHHOCTH OPraHU3MOB «HACHEACTBEHHOCTb» U
W3MEHYUBOCTD [TonsiTHE O HACIEACTBEHHOCTHU U «U3MEHYHUBOCTH.
— CBOMCTBa crioco0ax mepeaavyu MpU3HaKOB OT OOBICHATH MEXaHU3MBbI
OpPraHU3MOB. poauteneit moromctBy. Habop HACJIEACTBEHHOCTH U
B3aumocssi3u XPOMOCOM B OpraHu3Me. ['eH 1 ero | M3MEHYMBOCTH OPTraHU3MOB.
OPTraHU3MOB U cBoiicTBa. ['eHoTHT U heHOTHTI. OrnpenensiTe NOHATHS «TEHY,
OKpYyXKarouen N3MeHYMBOCTD U €€ NPOSIBICHUE B «TEHOTHUT, «(HEHOTHUID.
cpeabl OpraHu3Me [TpuBOIUTH MpUMEPHI
MPOSIBJICHUS HACJIEICTBEHHOCTHU U
M3MEHUYMBOCTU OPraHU3MOB
HacnencreenHa | 3akoHOMEPHOCTH M3MEHYUBOCTH BrigensaTe cyiiecTBeHHbIE
U [TonsTrie 00 U3MEHYUBOCTH U €€ MPU3HAKYA U3MEHYUBOCTH.
HEHACJIEJICTBEHH | POJIM JJIsl OPraHU3MOB. HasbiBath 1 0O0BACHITH TPUUUHBI
as Hacnencreennas u HACJICICTBEHHON U3MEHUYUBOCTH.
W3MEHYMBOCTh. | HEHACJEJICTBEHHAS U3MEHUMBOCTh. | CpaBHMBATH MPOSIBICHUE
MeToabl Tume! HacJIEICTBEHHOU HAaCJICICTBEHHOUN U
M3YYCHHUS (reHOTUMUYECKOM) UBMEHYMBOCTU: | HEHACIIEICTBEHHOMN
KHUBBIX MyTaIMOHHAs, KOMOMHATHBHAS. VM3MEHUYMBOCTH OPraHU3MOB.
OpPraHU3MOB: Jlabopamopnas pabomahNe3 OOBACHATH MPUUUHBI
HaOIIoICHUE, «BbIsiBIIeHUE HACTIECTBEHHBIX U MPOSIBJICHUS PA3IMYHBIX BUJIOB
U3MEpPEHHUE, HEHACJIEICTBEHHBIX ITPU3HAKOB Y MYTallMOHHOW U3MEHYUBOCTH.

SKCIIEPUMEHT

pacTeHU pa3HbIX BUIOB

OHpeI[eJ'IHTB IMOHATHUEC «KMYTAICH».




BriaBaars, HaOmM01aTh,
OIMHCHIBATH MPU3HAKH
TIPOSIBIICHUS HACIIEICTBEHHBIX
CBOWCTB OPraHU3MOB M HX
U3MEHYUBOCTH.

O6061aTs nHGOPMALIUIO U
(dopMyITHUPOBATH BBHIBOJIBI.
Cobnronats npasuiia padbOTHI B
KaOuHeTe, OOpaIIeHus C
1a00paTOPHBIM 000PYIOBAHHEM

HenacieancrBenHas
H3MEHYHBOCTh

IIoHsiTHE O HEHACNIEICTBEHHOMN
(beHoTUMMYECKON ) N3BMEHYUBOCTH,
€€ MPOSABJICHUM Y OPraHU3MOB U
POJIM B UX KU3HEACATEIbHOCTH.
3HAKOMCTBO C TpUMEpamMu
HEHACJICICTBEHHOM N3MEHUMBOCTHU
y paCTeHUH U )KUBOTHBIX.

Jabopamopnasn paooma Ne 4
«/3yyeHrne U3MEHUYNBOCTH Y
OpraHU3MOB»

BrisBisTe mpu3HaKu
HEHACJIEICTBEHHON
U3MEHUYHUBOCTH.
Ha3biBaTh ¥ OOBSCHATH TPUUHUHBI
HEHACJIeICTBEHHOU
U3MEHUYHUBOCTH.

CpaBHHBaTh NPOSIBIICHUE
HEHACJIeICTBEHHOU
U3MEHUYUBOCTHU Y Pa3HBIX
OpPTaHU3MOB, JIEIAaTh BHIBOIBI.
BrisBaaTs, HaOmomaTh,
OTHMCHIBATh MPU3HAKU
W3MECHYHMBOCTH OPTaHU3MOB Ha
IIPUMEPE JIUCTHEB KIIEHA U
PaKOBHH MOJUTIOCKOB.
O6001aTh HHGOPMAIIIIO U
(bopMyIMpPOBaTH BHIBOIBI.
CobnronaTh nmpaBuiia paboThI B
KabuHeTe, oOpaIeHus ¢
71a060paTOPHBIM 000PYAOBaHUEM

3HaueHue
CEJIEKLINU U
OHMOTEXHOJIOTUH
B )KA3HHU
yeJIoBeKa

OCHOBBI ceJIeKIIMU OPraHUu3MOB
[TonsTue o cenexunu. Mcropus
pa3BuTHsA cenekuu. Cenexius Kak
Hayka. OOIIue METOIbI CEJIEKIINU:
UCKYCCTBEHHBIN 0TOOD,
rUOpUIN3alIMs, MyTareHes.
Cenexius pacTeHuU, )KUBOTHBIX,
MUKpPOOpTraHu3MoB. Vicrons3zoBanue
MHUKPOOOB YETIOBEKOM, TTOHITHE O
OMOTEXHOJIOTHH

HasbiBaTh 1 Xapakrepu3oBaThb
METO/IbI CEJIEKIIMU PACTEHHH,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB.
AHaJIN3UPOBATH 3HAYEHUE
CEJIEKIINU U OMOTEXHOJIOTUHU B
JKU3HHU TI0AeN

O0o001IEHNEe ¥ cHCTeMaTH3aIusd
3HAHUH 110 TeMe
«3aKOHOMEPHOCTH KU3HM HA
OPraHu3MeHHOM YPOBHE»

XapaxkTepu3oBaTh
OTJINYUTENbHBIE TPU3HAKU
KUBBIX OPTaHU3MOB.
BoiaensaTe 1 XxapakTepus3oBaTh
CYILIECTBEHHbIE ITPU3HAKU




CTPOEHUS U MPOLIECCOB
KHU3HEIESTEIbHOCTH
OpPraHMU3MOB, IPUHAUIEKALTUX K
Pa3HbIM LIapCTBaM >KUBOMN
IPUPOJIBI.

Hcnonb30BaTh HHPOPMaLIMOHHbBIE
pecypchl AJis MOATOTOBKU
IIPE3EHTAlMM [IPOEKTOB U
COOOUIEHUH MO MaTepuanam
TEMBI

OcHoOBHbIE MOHATHS, KOTOPHIE
HE00XOMMO YCBOUTH YUaIIUMCS
MOCIIC U3yUYEHUST TEMBbI
«3aKOHOMEPHOCTH KHU3HU Ha
OpPraHU3MEHHOM YPOBHE»

buocucrema, 6ecnonoe
Pa3MHOXEHHUE, TIOJIOBOE
pPa3MHOXEHHUE, TaMeTa, 3UroTa,
XpOMOCOMa, MEH03, MepeKpecT
(KpOCCUHTOBED), TUTUIOUTHAS
KJIETKA, TaruionIHas KJIeTKa,
OHTOT'€HE3, TeH, TEHOTHII,
dbenoTun, MmyTanus,
CKpelIMBaHue,
HACJIEICTBEHHOCTD,
U3MEHYHUBOCTD, CEICKITHSI,
reTepo3uc, OMOTEXHOJIOTHH.

Tema 4. 3aK0OHOMEPHOCTH NPOMCXOXKICHHUS U Pa3BUTHUA KU3HM Ha 3emuie (20 v)

DBOJIOLHS IIpencrasiieHusi 0 Briaensats u mOSCHATH OCHOBHBIE
OpPraHUYECKOTO | BO3ZHHKHOBEHHM :KH3HHU HA 3emiie | UAEH FMIOTE3 O MPOUCXOKICHUU
MUpa B HCTOPHUH €CTeCTBO3HAHUS KHU3HU.
['unoTe3bl npoucxoxxaeHust )ku3Hu | OOBSACHATH MOCTAHOBKY U
Ha 3emue. OnbiTel @. Penu u JI. pesynbTathl onbITOB JI. [Tactepa
[Tacrepa, orposeprarouye
TUIOTE3bI O CaMO3apOKICHUU
KU3ZHU
CoBpeMeHHbIE PEACTABJIEHHUA 0 | XapaKTepU30BaTh U CPAaBHUBATH
BO3HUKHOBEHHMH KM3HU Ha 3emJie | OCHOBHBIC UJEU TUIIOTE3
buoxumuueckas runoresa A.N. Omnapuna n XosgerHa o
OmnapuHa. YCcIoBUS BOSHUKHOBEHHS | MPOUCXOXKACHUN KU3HU, JIETaTh
*u3HU Ha 3emute. ['unoresa Jx. BBIBO/Ibl HA OCHOBE CPABHEHUS.
XonnenHa OOBSACHITH IPOLIECCHI
BO3HUKHOBEHUS KOAIIEPBATOB KaK
MIEPBUYHBIX OPTaHU3MOB
DBOJIOLHS 3Hauyenue GoTOCHHTE3A U Brinenars cymecTBeHHbIE
OPraHUYECKOr0 | OMOJOrHYecKOro Kpyropopora NPU3HAKU CTPOCHUS U
MUpa. BellleCTB B PA3BUTHH KU3HU KU3HEACSITEIbHOCTH MEPBUYHBIX
B3anmocsssu Oco0eHHOCTH TEPBUYHBIX OpPTraHU3MOB.
OpraHU3MOB U opranu3moB. [losiBinenue OTmedaTh U3MEHEHUS YCIOBHIMA
OKpYKaromen aBTOTPO(HOB — IMMAHOOAKTEPUH. CYIIIECTBOBAHMS KM3HU Ha 3eMIIe.




cpeabl N3meneHns ycnoBuii ;KU3HU Ha AprymMeHTHpOBATh MPOILIECC
3emue. [IpyurHbBI U3MEHEHUIA. BO3HUKHOBEHUSI OMoChephbl.
[TosiBnenue 6uocdepnl OOBICHATH POJIH
OMOJIOTUYECKOTO KPYyrOBOPOTa
BEILIECTB
JTanbl pa3sBUTHS KU3HHU HA Briienars cyniecTBeHHbIE
3emue MIPU3HAKH BOJIIOLUU )KU3HH.
Oob11ee HampaBICHUE SBOIOIUH OtMeuath U3MEHEHUS YCIOBUM
AKU3HU. DPbl, IEPUOJIbI U ATIOXHU B CYIIIECTBOBAHMS YKUBBIX
ucropuu 3emiu. Beixon OpraHu3MOB Ha 3emie.
OpraHu3MOB Ha CyIIy. DTallbl Paznuuats 3pel B ucropun
Pa3BUTHS KU3ZHU 3emiu. XapakTepu3oBaTh
MIPUYMHBI BBIXOJIa OPTaHU3MOB Ha
cymy.
OnuceiBaTh U3MEHEHUS,
IIPOMCXOJUBIIHE B CBA3U C 3TUM
Ha 3eMJI€ U B CBOMCTBAX
OPTraHUu3MOB
Cucrema u Nneu pa3BuTusi OpraHuv4ecKkoro Briaensats cyuiecTBeHHbIE
ABOJIFOLUS MHpa B 0HOJIOTHH IIOJIOKEHUSI TEOPUU IBOJIFOLUN
OPTaHUYECKOTO BosuuknoBenue uaeit 06 sBomronuu | K.-b. Jlamapka.
MHpa KUBOro mupa. Teopus 3Bosronun AprymMEHTHPOBATH
K.-b. Jlamapka HECOCTOSITEIbHOCTh 3aKOHOB,
BBIJIBUHYTHIX JlamapkoM, Kak
IyTEN IBOJIOLNH BUIOB.
XapakTepu3oBaTh 3HAYCHUE
Teopuu dBotoIMHK Jlamapka 1ist
ounonoruu
Cucrema u Yapa3 JlapBuH 00 3BOJIHOLINHA Boigensite 1 00BSCHATH
ABOJIFOLUS OPraHN4ecKoOro Mupa CYLIECTBEHHBIE MOJIOKECHUS
opranunyeckoro | MccienoBanus, mpoBeIEHHBIE teopuu 3Botonuu Y. JlapsuHa.
mupa. Y. Y. JTapsunom. OCHOBHBIE XapakTepu3oBaTh JIBUKYIIUE
JlapBuH — MTOJIOKEHUS HBOJIIOLIMH BUJIOB, CHUJIBI ABOJIFOLIUH.
OCHOBOIIOJIOXKHHU | U3JIO)KEHHBIE /[apBUHOM. Ha3biBaTh 11 00BACHATH
K y4eHust 00 JIBroKy1IMe CUIIbI Ipolecca pe3yJbTaThl SBOJIOLMH.
ABOJIIOLIUH. SBOJIFOIIUM: U3MEHUYUBOCTb, ApryMeHTUPOBAThH 3HAYEHUE
JIBrkytue HACJIEJICTBEHHOCTh, O0phOa 3a TpynoB Y. Jlapsuna

CHJIBI 3BOJIIOITUH

CYIIIECTBOBAHKE M €CTCCTBCHHBIN
oTOOp. Pe3ynbTarhl HBOJIONNH.
3nauenue pabot Y. Jlapsuna

CoBpeMeHHbBIE IPpeACTABJICHHUSA 00
3BOJIIOLUH OPraHUYeCcKOro Mupa
[Tonmynsnusa kak exuHUIA
ABOJIONMH. BakHeWne noHsITus
COBPEMEHHOU TEOPUH IBOJIIOLIUU

Boiaensats u 0ObICHATD
OCHOBHBI€ MTOJIOKEHUS
HBOJIIOIIMOHHOTO YYEHUSI.
OOBACHATH POJIb MOMYJISIIUU B
npolieccax BOJIIOLUHN BUJIOB.




HazwiBaTh (hakTOpHI SBOTIOINH,
€€ SIBJIICHUSI, MaTEPHUAJL,
AJIEMEHTAPHYIO €AUHUILY

Bung — Buj, ero kpurepuu u CTpyKTypa | BBIABIATH CylIECTBEHHBIE
OCHOBHAas Bug — ocHoBHas cucteMaTthyeckasl | MpPU3HAKHU BUIA.
cucteMaTudecka | enuHuuna. [Ipu3Haku Buaa Kak ero OOBACHATH HA KOHKPETHBIX
A eIMHULA. kpurepud. [lonynsunn — npumepax GopMHpOBaHUE
[Ipu3Haku BUaa. | BHYTPUBUIOBAS IPYNIIUPOBKA IPUCTIOCOOIEHHOCTH OPTaHU3MOB
B3anmocsssu poncTBeHHbIX ocooOeil. [lomymsiiuss | BUAa K cpeae oOuTaHus.
OpraHU3MOB U — (hopma cy1iecTBOBaHUS BUA CpaBHHBATh NOIYJISIIUU OJTHOTO
OKpYyXaroen BU/IA, 1€JIaTh BBIBOJIBI.
cpebl BrisiBnsaTe mpucnocobieHus y
OpraHU3MOB K cpeJie OOUTaHus
(Ha KOHKPETHBIX MPUMEPAX )
DBOJIIOLUA IIpoueccsbl 00pa3oBaHus BUIOB OODBICHATH TPUYUHBI
opranuueckoro | BupooOpazoBanue. [lonstue o MHOT000pa3us BUIOB.
mupa. Bug — MUKPO3BOJIIOIUU. THUITBI [IpuBOIUTH KOHKPETHBIE
OCHOBHast BU000pazoBaHus: reorpauyeckoe | mpuMepbl pOpMUPOBAHUS HOBBIX
CUCTeMaTH4yecKa | U OMOJIOTUYECKOE BU/IOB.
g eIMHUIA OOBICHATH TPUYUHBI IBYX THUIIOB
BUI000pa30BaHUA.
AHanu3upoBaTh U CPABHUBATH
npuMepbl BU000pa3oBaHus (Ha
KOHKPETHBIX IpUMeEpax)
IBOIIOIHA Makpo3BoJIIOLHS KAK MPOLECC Briaensite cyiniecTBeHHbIE
OpPraHUYECKOr0 | MOSIBJIEHHS HAJABHIAOBBIX IPYyIII npouecchl AuddepeHmanun
MHpa OPraHu3MoB BUJIA.
VYcaoBus U 3HaYEHUE OOBACHATH BO3HUKHOBEHHUE
muddepennmanuu Buna. [TonsiTue o | HagABUIOBBIX TPYIIIL.
Makpo3BoJouu. JlokazarensctBa | [IpMBOAWUTH MpUMEPBHI, CITyKaIllUE
IpolLecca SBOITIOLNN: JI0Ka3aTeJIbCTBOM ITpolLiecca
MaJIEOHTOJIOTUYECKNE, SBOJIFOLIMU KU3HU Ha 3EMIIE.
HMOPHUOJIOTUYECKUE, AHATOMO- Hcnonb30Bath U MOACHATH
Mopdoaoruyeckue (pyIuMEHTHI U WUTIOCTPATUBHBIA MaTepual
aTaBU3Mbl ) y4eOHMKa, U3BJIEKATh U3 HETO
HYKHYIO0 HH(QOpMaLKIO
IBOIIOIUA OcHOBHbBIE HATIPABJICHUSI Onpenensite NOHITUA
OPraHUYECKOTO | IBOJIOIMHU «OUONOTUYECKUI TTPOTPECCH,
MUpa. IIporpecc u perpecc B >KUBOM MHUpE. | «OMOJOTUYECKHUI perpeccey.
Pesynbprarsl HampaBnenust 6nos0ruueckoro XapakTepu3oBaTh HAIPABIICHUS
ABOJIFOLIUU: nporpecca: apomophos, OHMOJIOrMYecKOro mporpecca.
MHOT000pasue UANOAanTalus, oomas OOBACHATH POIIb OCHOBHBIX
BH/IOB, JiereHepanys OpraHu3MoB HaIpaBJIEHUI 3BOJIIOLINH.
MPUCTIOCOOJICHH AHanu3upoBaTh U CPABHUBATH
OCTb IPOSIBIIEHHE OCHOBHBIX




OpraHU3MOB K
cpene oOuTaHus

HaITPaBJICHUM 3BOJIIOLIHAH.
Ha3piBaTh ¥ NOSACHATH IPUMEPEI
apomopho3a, uaroaanTanuu 1
oOu1eil nerenepanuu

DBOJIIOIIUSI
OPTaHUYECKOTO
MHpA.
VcnoxHeHue
OpraHu3MOB B
npoiecce
SBOJIIOIHNH.
JBroxytue
CHJIEI
SBOJIIOIHH.
MeToabl
W3y4YCHUS
JKHUBBIX
OPTaHU3MOB:
HaOJIIOJICHUE,
HM3MEpEHHUE,
AKCIIEPUMEHT

IIpumepsI 3BOTHOIHOHHBIX
npeodpa3oBaHMil AKMBbIX
OPraHu3MoB

O060061eHne paHee U3y4eHHOTO
Marepuaia 00 3BOJIIOLHH.
DBOJIOLHS — JTUTENbHBINA
HMCTOPUYECKHN IpoLEcC.
DBOJIOIMOHHBIE TPEOOPA30BAHUS
KUBOTHBIX U PACTEHUU. Y POBHU
npeoOpa3oBaHui

XapakTepu3oBaTh
ABOJIIOIMOHHBIE MTPEOOPa30BAHUS
y JKUBOTHBIX Ha IMPUMEpE
HEPBHOU, NUILEBAPUTEIIBLHOM,
PENpPOTyKTUBHOM CHUCTEM.
Xapaktepu3oBaThb
ABOJTIOITMOHHBIC TTPEOOPA30BAHUS
PENPOTYKTUBHON CUCTEMBI Y
pacTeHU.

CpaBHMBATh TUIBI PA3MHOXKEHUS
y PaCTUTEIBHBIX OPTaHU3MOB.
OODBICHATH TPUYUHBI
dbopmupoBaHus OUOJIOTUUECKOTO
pazHo0Opa3us BUIOB Ha 3eMJie

OcHOBHBbIC 3aKOHOMEPHOCTH
IBOJTIOLHHA

3aKOHOMEPHOCTH OMOJIOTHYECKOM
ABOJIIOLIMU B IIPUPOJIE:
HE0OpaTUMOCTh Ipolecca,
IIPOTPECCUBHOE YCIIOKHEHNE (popM
’KU3HU, HETIPOTPAMMHUPOBAHHOE
pa3BUTHE )KU3HU, aJalTallUH,
HOSIBJICHUE HOBBIX BHUJIOB.

JlabopamopHnan paooma Ne 5
«IIpucrocobIeHHOCTh OPraHU3MOB
K cpeJie OOMTaHUs»

HasbiBath 1 xapakTepu3oBath
OCHOBHBIE 3aKOHOMEPHOCTH
ABOJIIOLIUH.

AHaIU3UPOBATH
WJUTFOCTPATUBHBIA MaTepHUal
ydeOHHUKa JIJIsl JOKa3aTeIhCTBA
CYILIECTBOBAHMUS
3aKOHOMEPHOCTEN Mpoliecca
ABOJIIOLINY, XAPAKTEPUZYIOIINUX €€
0011y 0 HAITPaBICHHOCTb.
BoisBisiTh, HAOTIO1ATS,
OTIHMCHIBATh M 3aPHCOBHIBATH
MIPU3HAKU HACJIEICTBEHHBIX
CBOWCTB OPraHW3MOB U HAJIUYUS
WX U3MEHYMBOCTH.

3anuchIBaTh BBIBOJBI U
HaOJIr0/IEHUS B TAOIAIIAX.
CoOmroath npaBuia paboThl B
KaOuHeTe, OOpaIeHHs C
1a00paTOPHBIM 000PYIOBAHHEM

MecTo uesoBeka
B CHCTEME
OpraHNYeCcKoro
Mupa. YepTol
CXOJICTBA U

YenoBek — npeacTraBuTeb
KMBOTHOI'0 MUPA

OBosronys npuMartoB. PanHue
IIPEAKHU NIPUMATOB. | OMUHUABI.
CoBpeMeHHbIE UeT0BEKOOOpa3HbIe

PaznuyaTe 1 xapakrepru3oBaTh
OCHOBHBIE OCOOEHHOCTH MPEKOB
IPUMATOB U TOMUHU.
CpaBHMBaTh U aHAIU3UPOBATH
NPU3HAKU PAaHHUX TOMUHHU] U




paznuuus
YeJI0BEKa U
KABOTHBIX

00€e3bIHBI

YEeJIOBEKOOOPa3HBIX 00€3bsSIH HA
pUCYHKaX y4yeOHHUKa.

Haxonuts B UHTEpHETE
JOTIOJIHUTENIbHYIO HH(pOpMaIInio
0 IpuUMaTax ¥ TOMUHHUIaX

MecTo uesoBeka
B CUCTEME
OPTaHUYECKOTO
MHpa.
[Ipuponnas n
coluajbHas
cpena oOuTaHus
YyeJI0BeKa

IBOJIIOIUOHHOE NMPOUCXO0KICHUE
yeJIOBeKa

Hakormenue ¢hakToB o
MIPOUCXOKICHUH YETIOBEKa.
JlokazaTenbCcTBa pOACTBA YEJIOBEKa
U ’KUBOTHBIX. Baxkueiime
0COOCHHOCTH OpraHu3Ma 4eJIOBeKa.
[IposiBiieHrE OMOJIOTUYECKUX U
COITMATILHBIX (PaKTOPOB B
HUCTOPUYECKOM MPOIIECCe
MIPOUCXOXKICHUS YEIOBEKA.
OO611ecTBEHHBIH (COIUATBHBIN )
00pa3 )KM3HU — YHUKAJIbHOE
CBOMCTBO YEJIOBEKA

XapakTepu3oBaTh OCHOBHBIE
0COOCHHOCTH OpraHu3Ma
YeJI0BeKa.

CpaBHUBATh NIPU3HAKU CXOJICTBA
CTPOCHUSI OpraHn3Ma YeJoBeKa 1
YEJIOBEKOOOPA3HBIX 00€3bsIH.
Jloka3bpIBaTh HA KOHKPETHBIX
npuMepax eJuHCTBO
OMOJIOTHYECKOH U COLMAJILHOU
CYIITHOCTH Y€JIOBEKa

JTanbl 3BOJIIOLUH YeJI0BeKa
Pannue npenku genoseka. Ilepexon
K IPSIMOXOKIECHUIO —
BBIIAIONIANCS ITAIl DBOJIIOIINHA
yenoBeka. CTauy aHTPONIOTEHE3A:
MIPEAIIECTBEHHUKH, YETIOBEK
YMEIbIH, IPEBHEUIINE IO/,
JIPEBHUE JIFOIU, COBPEMEHHBIN
YEJI0BEK

Pannue nHeoantponsr —
KpOMaHbOHI[bl. OTIMYHUTEIBHBIE
IIPU3HAKHA COBPEMEHHBIX JIIOACH.
buoconunanbHas CymHocTh
YyeJioBeKa. BiausHue connanbHbIX
(akTOpoB Ha JeHCTBUE
€CTECTBEHHOT0 0TOOpa B
HUCTOPUYECKOM Pa3BUTUHU YEJIOBEKA

Paznuuath 1 xapakTepu3oBaTh
CTaJMMl aHTPOTIOTEHE3A.
Haxonuts B IHTEpHETE
JOTIOJTHUTENBHYIO HH(POPMAITHIO
0 MPEIICCTBEHHUKAX U PAHHUX
IpeaKax 4eaoBeKa
XapakTepru30BaTh HEOAHTPOIIA —
KpOMaHBOHIIA KaK YeJIOBEKa
COBPEMEHHOTO THIIA.

HassiBath pematomue hakTopsl
dbopMHUpOBaHUS U PA3BUTHS
Yenoseka pazymMHOrO.
OOGOCHOBBIBATH BIIMSHUC
COIMAJIBHBIX (PaKTOPOB Ha
dbopMupoBaHUE COBPEMEHHOTO
YeIIoOBeKa

YesroBeueckne pacol, UX poACTBO
U NIPOMCXOKICHHE

Yenosek pasyMHbIA —
nosmmMopdHsbIil Bua. [lousatue o
pace. OCHOBHBIE THUIIBI pac.
[Ipoucxoxaenue u poaCTBO pac

HaspiBath cymiecTBeHHbIE
IIpU3HaKU BUaa Yenosek
pa3yMHBIN.

OOBSACHATH TPUCITOCOOJICHHOCTH
OpraHM3Ma 4eJoBeKa K cpefie
oOuTaHMs.

BrisiBnsaTs npuyunHbI
MHOT000pa3us pac 4eJOBeKa.
XapaxkTepu3oBaTh POJICTBO pac
Ha KOHKPETHBIX NTPUMEPAX.




Ha3sbiBaTh 1 OOBSICHSITE INIABHBIN
MPU3HAK, JOKa3bIBAIOIINNA
eIMHCTBO BHuJa YemoBek
pa3yMHBIN

Ponr uenoseka B
ouocdepe

YesioBek KaK xkUTEIb 0nochepbl
U ero BJMsiHMe HA npupoay 3eMJiu
YenoBek — XHUTENb OMOCPEPHI.
Brusane genoBeka Ha 6uocdepy.

VY CII0)KHEHNE U MOIIIHOCTh
BO3/ICIICTBUSI UesioBeKa B Ouocdepe.
CoxpaHeHHe KU3HU Ha 3eMIIe —
rJIaBHAs 3a]1a4ya YeJI0BeYeCTBa

BBISBISATE IPUYIWHBI BIHSTHHS
yesjoBeka Ha Onocdepy.
XapakTepru3oBaTh Pe3yabTaThl
BIIUSIHUSI YEJIOBEYECKOMN
NesATeILHOCTH Ha Onocdepy.
[TpuBOIUTH KOHKPETHBIC
IIPUMEPHI MOJIE3HON U
I'YOUTEIILHOM JIeATEITBHOCTH
YeJI0BEKa B TIPHPOJIC.
ApryMEHTHPOBATH
HEO0OXOIUMOCTh OEPEKHOTO
OTHOIICHUS K IPUPOJIC

O0001IeHHEe ¥ cCUCTEeMATH3 Al
3HAHUH 110 TEMe
«3aKoHOMEpHOCTH
MPOUCXO0KACHUA U PA3BUTHSI
JKM3HH Ha 3emiie»

BrigensaTs cyiecTBeHHbIE
pPU3HAKKU BUJA.
XapakTepu3oBaTh OCHOBHBIE
HaIPaBJICHUS U JIBMKYIIUE CUIIbI
HBOJTIOIIHH.

OOBICHATH TPUYUHBI
MHOT000pasusi BUAOB. BBIABISTH
1 000CHOBBIBaTh MECTO UEJIOBEKA
B CUCTEME OPTaHUYEeCKOTO MHUPA.
Haxonuts B IHTEpHETE
JOTIOJTHUTENBHYIO HHPOPMAIIHIO
0 MPOUCXOKIACHUH KU3HU U
HBOJIIOLIUN YEJIOBEUYECKOTO
OopraHu3Mma.

Hcnons3oBath nHOOpMAIIMOHHBIE
peCypcChl AJis MOJATOTOBKU
IIPE3EHTAIMN UM COOOIIEeHUs 00
HBOJTIOIIMH YEJIOBEKA

OcHOBHBIE IOHATHS, KOTOPHIE
HEO0OXO0JIMMO YCBOUTD yHaIIUMCS
MOCJI€ U3YUYEHUSI TEMBbI
«3aKOHOMEPHOCTH MPOUCXOKIACHUS
Y Pa3BUTHS KU3HU HA 3eMIIE»

AOuorenes, OMOCUHTE3,
HBOJTIOIIHS, XUMHYECKasT
DBOJIIOIMSA, OMOJIOTHYECKAs
HBOJTIONINS, KOAIIEPBATHI,
CUHTETHUYECKAsT TEOPHS
HBOJIIOLIMU, MHUKPOIBOJIIOLIMS,
MaKpOdIBOJIOIHS, BUT,
HOMYJIALNS, BUA00Opa30BaHUE,
O6opr0a 3a cyIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD,
MyTalOHHBIN ITPOLECC,
HOMYJIALIMOHHBIE BOJIHBI,




U301, Aperi reHos,
UCKYCCTBEHHBIH 0TOOD,
OMOIOrHUECKUi TIporpecc,
OuoIOrMuecKuil perpecc,
HaTpaBIICHUS IBOJIOINH,
aHTPOTIOTeHE3, AaBCTPAIONHUTEK,
apXaHTPOII, MaJCOaHTPOII,
HeaHJepTaJiell, HEOAHTPOTI,
KpOMaHbOHEIl, YemoBek
pasymusbiii (Homosapiens), pacser
(HeTpouIHAsI, MOHTOJIOU/THAS,
€BpOMNUOHAs), OMOCOLMAIbHAS
CYIIIHOCTH YEJIOBEKA.

Tema 5. 3akoHOMepPHOCTH B3aMMOOTHOIIEHN OPraHu3MOB H cpeabl (13 1)

Cpena — YcnoBus :xKu3HU HA 3emuie Briaensats u xapakrepusoBaTh
HUCTOYHUK Cpenbl )KM3HU OPraHU3MOB Ha CYILIECTBEHHbBIE MPU3HAKU CPEJL
BEILIECTB, 3emiie: BOAHAs, Ha3EMHO- KU3HU Ha 3eMII€.
SHEPIruu U BO3/IylIHAsA, [IOYBEHHAS, HaspiBaTh xapakTepHbie
uHdopmaIuu. OpraHu3MEHHas. Y CJIOBUS KU3HU MPU3HAKU OPTaHU3MOB —
B3anmocss3u OpPraHU3MOB B Pa3HbIX Cpelax. obuTarenel 3TUX CpeJl KU3HH.
OPraHu3MOB U DKOJIOTHYECKHE (PaKTOPBI: XapakTepu3oBaTh YEPTHI
OKpY’Karolen abuoTu4eckue, OUOTUYECKUE U MPUCIIOCOOJICHHOCTH OPraHU3MOB
cpebl AHTPOTIOTCHHBIC K cpeJle UX OOUTaHUsI.
Pacno3naBate n
XapaKTepU30BaTh IKOJIOTMUECKUE
bakTopbl cpeabl
B3aumocBs3u OO01mue 3aKOHBI JeliCTBHUA Briaensate 1 XxapakTepu3oBaTh
OpraHu3MOB U (¢akTopoB cpeabl Ha OPraHu3Mbl | OCHOBHBIEC 3aKOHOMEPHOCTH
OKpYyXKarouen 3aKOHOMEPHOCTH JEHUCTBUS nencTBUs (PaKkTopoB cpebl Ha
cpenbl. Bausinue | (akTopoB Cpelibl: 3aKOH ONTUMYMa, | OPTaHU3MBI.
DKOJIOTUYECKUX | 3aKOH HE3aMEHMMOCTH (haKkTopa. HazwiBaTh mpumeps! pakTopoB
(bakTopoB Ha Brusane sxonmornuecknx (GakTopoB | cpeabl. AHATU3UPOBATH JICHCTBUE
OpraHU3MbI Ha opranu3msbl. [lepuognyHocTs B (hakTOpOB Ha OPTaHU3MBI 110

YKU3HU OPTaHU3MOB.
doTonepuoanusm

pUCYHKaM y4yeOHHUKa.

BriensaTs dKoJIorudecKkue
rPYyNIbl OPraHU3MOB.
[TpuBOIUTH MpUMEPHI CE30HHBIX
MEPECTPOCK KUZHEACATEITBHOCTH
y ’KUBOTHBIX Y PACTEHUM

IIpucnoco0/ieHHOCTH OPraHU3MOB
K AeHCTBUIO (JaKTOPOB cpeabl
[Tpumeps! npucnocobIeHHOCTH
opranu3moB. [lonstue 06
apantaruu. PaznooOpazue
ananrauui. [loHsiTre 0 )XU3HEHHOU

[IpuBOAUTH KOHKPETHBIE
pUMEpPHI alanTalui y )KUBBIX
OPTraHU3MOB.

Ha3wiBaTh HEOOXOTUMBIE
YCJIOBHUSI BOSHUKHOBEHUS U
NOAIEPKAHMS aanTaluu.




dopme. DKOIOrnuecKre TrpymIbl
OpraHM3MOB

Pasnuyares 3HaUEHNE TTOHATHI
«OKU3HEeHHas popMa» u
«IKOJIOTHYECKas TPyIIiay

DKocuCcTeMHas
Opra"u3aius
KHUBOU
PUPOIBI.
BzaumopelicTBu
€ pa3HbIX BUJOB
B DKOCHCTEME
(KOHKypeHLHS,
XHITHAYECTBO,
cnMOMO03,
Mapa3uTu3M).
IIueBkie cBsI3U
B DKOCHCTEME

buornveckue cBsA3M B IPUPOIE
buoTtnueckue cBA3U B IPUPOJIE:
CETH MHUTaHMS, CIIOCOOHBI JOOBIBAHUS
nuim. BzaumonencTBrue pasHbix
BHJIOB B IIPUPOJTHOM COOOILIECTBE:
KOHKYPEHIIUS, MyTyaJIl3M,
CUMOMO03, XUIIHAYECTBO,
napa3utus3m. CBS3U OpraHu3MOB
pPa3HBIX BUIOB. 3HAUCHUE
OMOTHYECKUX CBsI3EH

Boigenste 1 XapakTepu3oBaTh
THUIbI OUOTUYECKUX CBSI3EH.
OOBICHATH MHOTOOOpa3ue
TPOPUUECKUX CBSI3EH.
XapakTepu30BaTh THUIIBI
B3aMMOJIEVICTBUS BUIOB
OpPTraHU3MOB: MYTYyaJIU3M,
CUMOMO03, Tapa3UTU3M,
XUITHAYECTBO, KOHKYPEHITHS,
IIPUBOJIUTH UX TIPUMEPHI.
OODBICHATH 3HAUCHUE
OMOTUYECKUX CBsI3el

DKOCHUCTEeMHas
OpraHu3aIus
KUBOU
npuponsl. Bun
— OCHOBHas
CHCTEMAaTHYECKa
s eIMHAIIA

MMonyasiuuu

[omynsius kak ocobast
HaJOpraHU3MEHHas CUCTEMA,
¢opMma cyliecTBOBaHUs BUJA B
npupoze. [lonstue o
nemorpaduyeckon u
IIPOCTPAHCTBEHHOU CTPYKTYpe
nonyssinun. KonmuectBeHHbIE
MTOKA3aTeIN MOIYJISIUN:
YUCJIEHHOCTD U IJIOTHOCTh

Briiensars cynecTBeHHbIE
CBOKCTBA MOMYJIALINYU KaK
TpyIIbl 0co0ei 0HOTO BUAA.
OOBICHATH TEPPUTOPUATIHEHOE
MOBEJICHUE 0COOEH MOMYJISIIIUU.
HasbiBath 1 xapakTepu3oBath
IpUMEPBI TEPPUTOPUATBHBIX,
MUIIEBBIX U TTOJIOBBIX
OTHOIICHUI MEXIy 0CO0sIMU B
MOMYJISLINY.

AHaAJIM3UPOBATH COAEPKAHUE
pUCyHKa yueOHHUKa,
WJUTIOCTPUPYIOLLETO CBOMCTBA
TTOMYJISIIA

DOYHKIUOHUPOBAHME MOMYJIA LU
B NIpUpoae

JleMorpaduyeckue XapaKTepUCTUKH
MOMYJISILMU: YACICHHOCTb,
MJIOTHOCTb, POKIAEMOCTD,
CMEPTHOCTh, BBIZKUBAEMOCTb.
Bo3pacTtHas cTpykTypa nomnyisiium,
MIOJIOBAsi CTPYKTYpa MOIMYJISLIHH.
[Tonynsauus kak OuocucTema.
JIlnHaMuKa YHMCIEHHOCTH U
IJIOTHOCTH nonyJisinuu. Peryssamnus
YUCJICHHOCTH MOIYJISALUN

BrisBisiTh nposiBneHue
neMorpaduuecKux CBOMCTB
MOMYJISIIIAN B IPUPOJIE.
XapakTepu30oBaTh IPUUNHBI
KOJIeOaHUsI YUCIICHHOCTH U
TJIOTHOCTH TIOITYJISITUH.
CpaBHMBATH TOHATUS
«UHCTICHHOCTh TOIYJISIITUN U
«IUTOTHOCTH MOMYJISIINY, JIEIaTh
BBIBOJIBI.

AHanu3upoBaTh COAEPKAHUE
PUCYHKOB yueOHHUKA

Jlabopamopnasa paboma Ne 6
«OneHka KauecTBa OKpYKarouen

@uKCUPOBaATh PE3YIIBTATHI
HaAOJIOJICHUI U JIeNIaTh BBIBOIBL.




Cpenb» CobmonaTh npaBuia paboThI B
KabuHeTe, oOpalieHus ¢
71a00paTOpHBIM 000PYI0BaHUEM
DKoCcHucTeMa. Coo0mrecTBa Br1aesnsaTe cylecTBeHHbIE

[IumieBble cBA3U
B DKOCHCTEME

[TpuponHoe cooOuIecTBO Kak
OMOLIEHO3, €r0 IPYCHOE CTPOEHUE,
HKOJIOTMYECKUE HUILIH, [TUILEBbIE
L€ U CeTU NUTaHus. [ TaBHbIN
MpU3HAK TPUPOTHOTO COOOIIECTBA
— KpPYrOBOPOT BEIIECTB U MOTOK
sHeprud. [lonstue o 6uotomne. Ponp
BUJIOB B OMOIICHO3E

MPU3HAKH IPUPOJTHOTO
coo0111eCTBA.

XapakTepusoBaTh SPyCHOE
CTpOCHHUE OMOLICHO30B, IEMH
MUTAHWs, CETU TTUTAHUS U
AKOJIOTUYCCKUE HUIITH.
[ToHuMAaTh CYyIIHOCTH TTOHSITHS
«Onoton». CpaBHUBAThH MOHITHS
«OHMOTeOIEHO3» U «OMOIICHO3Y.
OOBACHATH HA KOHKPETHBIX
IpUMeEpax cperoo0pasyrolyro
POJIb BUJIOB B OMOIIEHO3€E

Kpyrosopor
BEIIECTB U
MIpEeBpaIICHUS
SHEPTUU B
HKOCHCTEME.
buocdepa —
rio0anbHast
HKOCHCTEMA.
B.A. Bepuaacku
i

buoreoneHosbl, IKOCUCTEMBI U
ouocdepa

DKOCHUCTEMHas OpraHu3aIs KUBOU
pupoibl. OYHKIIMOHATIEHOE
pasIuyre BUIOB B DKOCHUCTEMAaX
(mpouszBOUTENHU, TOTPEOUTEIIH,
paznararenu). OCHOBHbIE
CTPYKTYPHBIC KOMIIOHCHTHI
sKOocuCTEeMbI. KpyroBopoT BemiecTs
Y TIPEBPAIICHUS SHEPTHH —

Boinensite, OOBSACHATH U
CpPaBHUBATDH CYIIECTBEHHBIC
MPU3HAKH IPUPOJTHOTO
cO00111eCTBA KaK SKOCHUCTEMBbI
WM OMOTE€0LIEHO3A.
XapakTtepuzoBaTh 0nochepy Kak
rJ100abHYIO0 SKOCUCTEMY.
OOBACHATH POIb PA3TUIHBIX
BUJIOB B IIpoIiecce KPyroBopoTa
BEIIECTB U MMOTOKE YHEPTHH B

OCHOBOITOJIOHU | OCHOBHOM MPU3HAK YKOCHCTEM. IKOCUCTEMAX.

K YYEHHUS O buocdepa — rnobanbHas OOBCHATH 3HAUCHUE

ouocdepe. skocuctema. B.M. Bepuaackwii o OMOJIOTHYECKOTO pa3HOOOpa3Hs
I'panuie ouochepe. KoMmoHeHTHI, JUTsl COXpaHeHus: onocdepsl.
ouocgepsl. XapaKTEpU3yIOIINE COCTaB U XapakTepusoBath poJib
Pacnpoctpanen | cBoiicTBa Onocdepsl: )KUBOE B.U. BepHaackoro B pa3BuTuu
ue U pojb BEIIECTBO, OMOTEHHOE BEIIECTBO, ydeHust o onocdepe.

KHUBOTO KOCHOE BEIIIECTBO, OMOKOCHOE AHaTU3UPOBATH U TIOSICHATH
BEIIIECTBA B BEIIECTBO. PoJb ’)KUBOTO BelecTBa | COJAEpKaHUE PUCYHKOB yUcOHHMKA
ouochepe B Ouocdepe

OkocucremHass | Pa3BurHe m cMeHa OHoreoneHo30B | OOBSICHATH U XapaKTepHU30BaTh
OpraHu3aIus CamMopa3BuTHE OMOTEOIICHO30B U MX | MPOIIECC CMEHBI OMOTE€OIIEHO30B.
KUBOH cmeHna. Ctaguu pa3BUTHS Ha3swiBaTh CyIiecTBeHHBIE
MIPUPOJIBI. o6uoreorieHo30B. [lepBuuHbIe U MPU3HAKY MIEPBUYHBIX U
Kpyrosopor BTOPHUYHBIE CMEHBI (CYKIIECCHH). BTOPHUYHBIX CYKIIECCH,
BEIIECTB U Y cTOWYMBOCTH OMOTEO1IEHO30B CpPaBHMBATh UX MEXIY co00ii,
MpEeBPALIEHUS (3xocucteMm). 3HaueHHUE 3HAHUM O JIeNIaTh BBIBO/IBI.

SHEPTUU B CMEHE TIPUPOIHBIX COOOIIIECTR. OO6O0CHOBBIBATH POJIb
HKOCHCTEME O060061eHne paHee U3y4eHHOTO KpPYroBOpPOTa BELIECTB U

matepuana. MHOrooOpas3ue BOJHBIX

OKOCHUCTEMHOM OPTraHU3aLAN




’KOCUCTEM (MOPCKUX,
NIPECHOBOJIHBIX ) M HA3EMHBIX
(€CTeCTBEHHBIX U KYJbTYPHBIX).
ArpoOHOreoIeHO3bI
(arposKOCHCTEMBI), UX CTPYKTYpA,
CBOWCTBA U 3HAYCHUE VIS UeJIOBEKa
Y TIPUPOIBI

KU3HU B YCTOMUMBOM Pa3BUTHH
ouocdepsl.

OOBACHATH IPOLIECCHI CMEHBI
HKOCHCTEM Ha IpUMepax
IPUPOJIBI POJTHOTO Kpasl.
Boiaensate u XxapakTepus3oBaTh
CYLIECTBEHHbIE IPU3HAKHU U
CBOMCTBA BOJHBIX, HA3E€MHBIX
SKOCHUCTEM U arpO3KOCUCTEM.
OOBACHATD MPUUMHBI
HEYCTOMYMBOCTHU arpOdKOCUCTEM.
CpaBHHBaTh MEX 11y cO00i
€CTECTBEHHBIE U KYJIbTYpPHBIC
HKOCHUCTEMBI, JIeJaTh BHIBO/IbI

3aK0oHOMEpPHOCT | (OCHOBHBIE 3aKOHBI YCTOWYMBOCTH | BbIIEnsaTh U XapakTepu3oBaTh
U COXPaHEHUs JKHBOI IPUPOBI CYLIECTBEHHbIE TPUUUHBI
yCTONYMBOCTH [{uKIMYHOCTH IPOIIECCOB B YCTOMYHMBOCTH 3KOCHUCTEM.
IPUPOIHBIX HKOCHCTEMAX. Y CTOMYUBOCTb OOBACHATH Ha KOHKPETHBIX
HKOCHCTEM. OPUPOJHBIX IKOcHCcTeM. [IpuunHbl | mpuMepax 3HaueHUe
[TpuunHel YCTOMYHMBOCTU IKOCUCTEM: OMOJIOrMYECKOro pa3HooOpasus
YCTONYMBOCTHU OMOJIOTMYECKOE pa3HOOOpa3ue u JUISl COXPAHEHUS! yCTOMUYMBOCTH
HKOCUCTEM COTPsKEHHAS] YUCIICHHOCTh UX HKOCUCTEMBI.
BUJIOB, KPYTOBOPOT BEIIECTB U [TpuBOIUTH PUMEPHI BUAOB —
MOTOK YHEPTUH, IUKINIHOCTh Y4aCTHUKOB KPYTrOBOpOTa
MPOLIECCOB BEIIIECTB B 9KOCHUCTEMAX.
OOBACHATH HA KOHKPETHBIX
mpuMepax MOHITHUS
«CONPSKEHHAS! YUCIICHHOCTh
BUJIOB B 9KOCUCTEME» U
CIUKITUIHOCTDY
[TocnencrBus JKoJI0rnYecKue npodieMbl B Briaensats u xapakrepusoBaTh
JesITeIbHOCTU ounocdepe. Oxpana npupoabl IPUYUHBI HKOJIOTUYECKUX
YeJIoBeKa B O06001IeHne panee U3y4eHHOTO npobiieM B Orocdepe.
HKOCHCTEMAX. maTepuaia. OTHomeHue yenoBeka Kk | [IporHo3upoBaTh mociaencTBus
DKOJIOTHYECKHE | MPUPOJE B HCTOPUU YETIOBEUECTBA. | MCTOIICHHS MPUPOIHBIX
pOOJIEMBI. [IpoGnembl Ouocdepsl: UCTOLIEHUE | PECYpPCOB U COKpPAILICHUS
Ponb uenoBeka B | MIPUPOIHBIX PECYPCOB, OMOJIOTUYECKOTO pa3HO00pasusl.
ouocdepe. 3arpsi3HEHUE, COKpAIIICHHE OO0cyxaaTh Ha KOHKPETHBIX
MeTtoss OHMOJIOTHYECKOTO Pa3HOOOpasusl. IpUMepax dKOJIOTHUECKHE
U3Y4CHUS Pemenue skonoruueckux npodiem | mpoOjaemMbl CBOETO peruoHa U
KHUBBIX o6uocdepsl: paloOHAIEHOE o6unocepsl B LEIOM.
OpPraHHU3MOB: HCIIOJIb30BaHUE PECYPCOB, OXpaHa AprymMeHTupoBaTh
HaOIroICHME, MIPUPOJIBI, BCEOOIIIee HEOOXOIMMOCTD 3aIUTHI
U3MEpEeHHe, HKOJIOTMYECKOE 00pa3oBaHue OKpY>KaIoIlen CpeIbl,
HKCIIEPUMEHT HACEJICHUS. COOMIOACHUSI TPABUII OTHOLICHHUS

K )KMBOW U HEXKMBOU IPUPOJE.




BpIABIATE M OLIEHUBATH CTENIEHD
3arpsA3HEHUs [IOMELICHUN.

O0001mIeHNE U CHCTEMAaTH3 AU
H3YUYEHHOI'0 MaTepHuaJia 1o TreMe
«3aKOHOMEPHOCTH
B3aMMOOTHOIIIEHUI OPraHu3MOB 1
cpeab»

BoigBisTh npusHaku
PUCIOCOOJICHHOCTH OPTraHU3MOB
K cpezie OOuTaHusl.

OOBACHATH POJIb KPYTOBOPOTA
BEIIECTB U MIPEBPAIICHUS
SHEPIrUU B SKOCUCTEMAX.
XapaktepusoBath Onochepy Kak
100aJIbHYIO0 SKOCUCTEMY.
AHamM3upOBaTh U OIICHUBATH
MOCJIEACTBUS IESITEILHOCTH
YeJI0BeKa B IPUPO/IE.

Haxonuts B UHTEpHETE
JOTIOJTHUTENBHYIO HHPOPMAIIHIO
0 paboTe y4€HBIX 10
COXPaHEHUIO PEAKUX U
MCYE3a0IINUX BUIOB )KUBOTHBIX U
pacTeHUN.

CucreMaTtn3upoBaTh 3HaAHUSA 110
TeMmam pazzena «Ooiue
OMOJIOTUYECKUE
3aKOHOMEPHOCTI.

[TpuMeHATH OCHOBHBIC BHJIBI
y4eOHOU eSITeIbHOCTH TIPU
bopMYyIHPOBKE OTBETOB K
UTOTOBBIM 33JJaHUSIM

OcCHOBHbIC OHATHA, KOTOPHIE
HEO0OXOIUMO YCBOUTH YUAIIHUMCS
MOCJI€ U3YYEHUS TEMBbI
«3aKOHOMEPHOCTH
B3aMMOOTHOIIEHU OPTaHU3MOB U
Cpenb»

DKOJIOTHUs, CPEbI )KU3HU
(Ha3eMHast, HA3eMHO-BO3/1yIIIHAs,
MOYBEHHAs, OPTraHU3MEHHAas),
sKoJorudecKkre (HakTopsl (
OMOTHYECKHE, aOMOTHYECKHE,
aHTPOTIOTCHHBIE), aanTaIHs,
OMOIICHO3, OMOreOIICHO3,
sKocucreMa, onocdepa,
OMOJOTMYECKUN KPYTOBOPOT
BEIIIECTB, MUIICBBIC
(Tpodmueckue) cBs3Hm,
HKOJIOTMYECKasl HUIIA, MHILIEBas
LETb, YUCIICHHOCTD MOMYJISIUH,
IUIOTHOCTH TOMYJIALIUY, CMEHA
OMOTEOIICHO30B, CYKIIECCHS,
napasuTU3M, XUIIHAYECTBO,
KOHKYPEHILIUS, KOMMEHCAIIU3M,
MYTyaJlu3M, CUMOHO3,




a0OMOTHYECKHI KOMITOHEHT,
IPOIYIICHTBI, KOHCYMEHTHI,

PEAYLEHTHI.

HNTOoroBbiii KOHTPOJIb 3HAHUUA CucreMaTtu3upoBaTh 3HAHUSA 10
Kypca OuoJsiorumn TeMam paszzaena «buonorus.

9 kiacca [IpuMeHSATh OCHOBHBIE BUIbI
y4eOHOM JeSITeIbHOCTH TIPU
bopMyIHPOBKE OTBETOB K
WUTOTOBBIM 33JIaHUSIM

ConepxaHue Kypca OHOJIOTHM B OCHOBHOM IIIKOJIE SIBIISETCS 0a30M s

N3Yy4CHUA O6HII/IX OMOJIOTUYECKUX SaKOHOMepHOCTGﬁ, 3aKOHOB, TGOpI/Iﬁ B CTapHIGﬁ

ITIKOJIC.

Takum oOpa3zoM, cojepkaHue Kypca OHOJIOTUM OCHOBHOW IIIKOJIE

MpEeCTaBIsAeT cO00M 0a30BO€ 3BEHO B CHCTEME HEMPEPHIBHOTO OMOJOTHMYECKOIO
00pa3oBaHUs U SIBISIETCS OCHOBOM ISl MOCJEAYIONIEH YPOBHEBOU U MPOPUIBLHOM
b depeHuranuu.

TemaTuyeckoe MIIAHUPOBaHUE YUeOHOr0 MaTepuasa

Ne | Ne
ypo | mapa- Tema ypoka
-ka | rpad
a
I'naBa 1. O01mme 3aKOHOMEPHOCTH KU3HHU (5 1)
1 1 | buonorus — Hayka 0 )KUBOM MUpE
2 2 MeTtoabl OMOJIOTHUECKUX UCCIICIOBAHUN
3 3 | OGmme CBOMCTBA )KMBBIX OPTaHU3MOB
4 4 | MHoroo6Opasue ¢hopM KUBBIX OPTaHU3MOB
5 - | OGo0mIeHre U cucTeMaTU3aIMs H3yYeHHOTo MaTtepuaa (rnasa 1)
I'1aBa 2. SIBJjieHHs ¥ 3AaKOHOMEPHOCTH KM3HHM HA KJIeTOYHOM ypoBHe (11 1)
6. 5 | MHoroob6pasue KJIeTok
7. - | JL.P. Ne 1 "MHoroo6pa3ue kieTok 3ykapuoT. CpaBHEHHE PAaCTUTENIbHbBIX U
YKUBOTHBIX KJIETOK'
8 6 | XuMHuuecKkne BemecTBa B KJIETKE
9 7/ | CTpoeHue KIEeTKH
10 8 | OpraHoupl KJIETKU U UX QYHKIUU
11 9 OOMeH BeIIeCTB — OCHOBA CYIIECTBOBaHUS KJIeTKH. OOMEH BEIIECTB —

OCHOBAa CYIICCTBOBAHMA KICTKU




12 10 | buocunTes Genka B KIETKe
13 | 11 | buocunTte3 yrneBojoB — (P OTOCHHTE3
14 12 | ObecnieueHne KJICTOK YHEPTUCH
15 13 | PasMHOX€EHME KIIETKU U €€ KU3HEHHBII [TUKII.
JI.P. Ne 2 "PaccMmaTpuBaHuE MHKPOIIPETIAPATOB C ACTSAITIMUCS KICTKAMH
Pacrenus”
16 - O060011eHNE U CUCTEMAaTH3alIUs U3YUCH-
HOTO Matepuasa (riasa 2)
I'naBa 3. 3aKOHOMEPHOCTH KU3HU HA OPraHU3MeHHOM ypoBHe (18 4)
17 14 | Opranusm — OTKpHITas XKUBasi cucTema (brnocucrema)
18 15 | IlpuMHUTHBHBIE OPTaHU3MBI
19 15 | [IpumMUTHBHBIC OPTaHU3MBbI
20 16 | PacTuTenbHBIN OpraHu3M M €r0 OCOOCHHOCTH
21 17 | MuorooOpa3ue pacTeHUI 1 UX 3HAYEHHE B MPUPOJIC
22 18 | Opranu3msl apcTBa IPUOOB U JUIMIAWHUKOB
23 19 | J)KuBOTHBIN OpraHU3M B €r0 0COOEHHOCTH
24 | 20 | PazHoOoOpasue KUBOTHBIX
25 21 | CpaBHEHHE CBOMCTB OpraHU3Ma YeJIOBEKa U JKUBOTHBIX
26 22 | Pa3MHOXKEHHE KUBBIX OPTaHU3MOB
27 23 | UaauBuayanpHOE pa3BUTHE
28 24 | OOpa3oBaHme€ MOJOBBIX KIETOK. Meiio3
29 25 | M3yyenue MexaHn3Ma HACIEACTBEHHOCTH
30 | 26 | OcHOBHBIE 3aKOHOMEPHOCTH HACIIEAOBAHUS TPU3HAKOB Y OPTaHU3MOB
31 27 | 3akOHOMEPHOCTH U3MEHUYMBOCTH.
JI.P. Ne 3 "BrisiBiieHr€ HACIEICTBEHHBIX U HEHACIIEACTBEHHBIX MTPU3HAKOB Y
pacTeHuM pa3HbIX BUJIOB"
32 28 | HenaciencrseHHass U3MEHYMBOCTb.
JI.P. Ne 4 "V3yuenue n3MEHYMBOCTH Y OPTAaHU3MOB"
33 29 | OCHOBBI CENIEKIINH OPTaHU3MOB
34 - | O6o01IeHre U cucTEMaTU3AaIMsI H3YYeHHOTo MaTtepuaa (riiasa 3)
I'maBa 4. 3aKOHOMEPHOCTH MPOUCXOKACHUS U PA3BUTHS
sKnu3HU HA 3emuie (21 4)
35 30 | IIpencraBieHus 0 BOSHUKHOBEHUH KU3HU Ha 3eMJI€ B UCTOPUHU
€CTECTBO3HAHUS
36 31 | CoBpeMeHHBIC MPE/ICTABICHUS O BOSHUKHOBEHUH KU3HU Ha 3emIie
37 32 | 3nadenne POTOCUHTE3A U OMOJIOTHUECKOTO KPYTrOBOPOTA BEIIECTB B
pa3BUTHH
KUZHH
38 | 33 | Dramsl pa3BUTHS )XKH3HU HA 3eMIIe
39 | 34 | Mpneu pa3BUTHs OPraHMYECKOr0 MUpPa B OMOJIOTHH
40 35 | Yapmns JlapBuH 00 3BOJIFOIIMK OPTAaHUYECKOTO MHUPA
41 36 | CoBpeMeHHBIE MPEICTABICHUS 00 BOJIFOIMYA OPTAaHUYECKOT0 MUpPa
42 | 37 | Bug, ero KpuTepuu U CTPYKTypa
43 | 38 |Ilpomeccsl 00Opa3oBaHMs BUIOB
44 | 39 | MakposBoJolys KaK NpoIecc MOsIBJICHHs HaIBUIOBBIX TPy OPTaHU3MOB
45 40 | OcHOBHBIC HAMPABJICHUS IBOJIOIIMHU




46 41 | Ilpumepsl HBOJIIOLIMOHHBIX MpeoOpa30BaHMil )KUBBIX OPTaHU3MOB
47 42 | OCHOBHBIE 3aKOHOMEPHOCTH BOJIOINN
48 - | JI.P. Ne 5 "TIpucrioco0aeHHOCTh OPTaHU3MOB K Cpejie OOUTaHus "
49 43 | YenoBek — MpeICTaBUTEb )KUBOTHOT'O MUPA
50 44 | DBOJIOIMOHHOE MPOUCXOXKICHHE YEIOBEKA
ol 45 | DTansl 3BONIOLMN YEJIOBEKa
52 | 46 | YenoBedeckue pachl, MX POJCTBO U MPOUCXOKICHUE
53 | 47 | YenoBek Kak KuUTEIb OMOC(EPHI U €ro
BJIMSTHUE HA TIPUPOTY 3EMITH
o4 - | O6o011eHrEe U CUCTEMATU3AlIMs M3YYEHHOTr0 MaTtepuaa (riasa 4)
I'1aBa S. 3aKOHOMEpPHOCTH B3aMMOOTHOIICHUI OPraHu3MoB M cpeabl (14 1)
55 | 48 | Ycnosus xxu3Hu Ha 3emie. Cpebl ®KU3HU U 9KOJOTHYECKHE (DaKTOPHI
56 | 49 | OOmme 3aK0HBI ACUCTBUS (PAKTOPOB CPEIbI HA OPTaHU3MBI
57 | 50 |IIpucnocobieHHOCTh OPraHU3MOB K ICUCTBUIO (DAKTOPOB CPEIBI
58 51 | buotnueckue CBSI3U B MPUPOL
59 52 | lomynsumm
60 53 | OyHKIIMOHUPOBAHKE MOMYJISIINI B IPUPOJIC
61 - | JI.P. Ne 6 "OmieHka KauecTBa OKPYKAIOIMIEH Cpebl
62 | 54 | CoobmectBa
63 55 | buoreoreHo3b1, 5KOCUCTEMBI U Onocdepa
64 | 56 | Pa3BuTue u cMeHa OMOIIEHO30B
65 57 | OCHOBHBIE 3aKOHBI YCTOWYMBOCTH KUBOU MTPUPOIBI
66 | 58 | Dxomornueckue npobaemsl B 6nochepe. Oxpana mpupoabl
67 - | O0oO6IIeHre ¥ cHCTeMaTH3alisl U3yYeHHOro Marepuaia (riasa 4)
3axiouenne (1 4)
68 | - | MITOroBblii KOHTPONb 3HAHMIA

.]II/I‘-IHOCTHbIe, MeETaNpeaAMETHbLIC, U IIPECAMETHLIC PE3yJbTAaTbl 0CBOCHUA

NporpamMmbl

Jluunocmmnoie pesyiomamol.

1.

OCO3HAHHWE CAMHCTBA U I[EJIOCTHOCTH OKPYIKAIOIIET0 MUPA, BO3MOKHOCTH €T0
MO3HAHKMS W OOBSICHCHHS Ha OCHOBE JOCTHIKCHHI HAYKHU;

3HaHWE OCHOBHBIX IPHHIIMIIOB W TPAaBHJ OTHOIICHHS K J>KUBOH MPHUPOJIE,
OCHOB 37I0POBOT0 00pa3a >KM3HU U 37I0POBbECOCPETAIOIINX TEXHOJIOTHI;
pa3BUTHE II03HABATCIIBHBIX HMHTEPECOB W MOTHBOB, HAIIPABJICHHBIX Ha
U3yYeHHUE >KUBOW MPUPOBI, HHTEIUICKTyalbHbIX YMCEHHH (JI0Ka3bIBATh,
CTPOHUTh PACCYXJICHHUS, aHAJIM3UPOBATh, CPABHUBATD, JIeJaTh BBIBOJBI H JIP.);
ACTETHYECKOTO BOCIIPHUATHS JKUBBIX 00BEKTOB;

OCO3HaHHE MOTPEOHOCTH M TOTOBHOCTH K CaMOOOpPa30BaHUIO, B TOM YHUCIIE U
B paMKaxX CaMOCTOSTEIIBHOU JACATEIHPHOCTH BHE IIIKOJIBI; YMEHHE ONPEICIATh
’KU3HCHHBIC IICHHOCTH, OOBSCHATHh NMPUYHMHBI YCIIEXOB M HEyaad B Y4eOHOU
JCATCIIBHOCTH, TNPUMCHITh TOJIYYCHHBIC 3HAHHUA B  MPAKTHYECKOU
NEATENBLHOCTH,

OLICHMBAaHHE >KM3HEHHBIX CHUTYyallMii C TOYKHU 3peHusi Oe3omacHoro obpasa
KU3HU ¥ COXPAaHEHUS 370POBbS;




o

BOCIIUTAHUS YYBCTBA TOPJAOCTHU 32 POCCUIKYIO0 OMOJIOTUYECKYIO HAYKY;

/. TOHMMaHHE OCHOBHBIX (AKTOPOB, OIPENEIAIONINX B3aUMOOTHOLICHHUS
YeJIOBEKa W MPHUPOJbI; TOTOBHOCTh K CaMOCTOATEIBHBIM IOCTYIKaM U
ACUCTBUAM Ha OJ1aro mpupoabl; GOPMUPOBAHUE IKOJIOTUYECKOTO MBIIIICHUS;

8. mpu3HaHWE LEHHOCTH >KU3HU BO BCEX €€ MPOSBICHHUSIX M HEOOXOIMMOCTH
OTBETCTBEHHOTO, OEpEeXHOTr0  OTHOILIECHUSI K  OKpYXKawoueh cpeae;
cOOJTI0ICHNE TTPABHII TIOBEICHUS B IPUPO/IE;

9. moHMMaHue 3Ha4YE€HUs OOy4YEHUS JJIsl TOBCEIHEBHOM XU3HU M OCO3HAHHOTO
BBIOOpa ipodeccnn;

10.mpu3HaHnue  KaxXgoro Ha  COOCTBEHHOE  MHEHHE;  HAMOLMOHAIBHO-
MTOJIOKHUTENBHOE OTHOILLIEHNE K CBEPCTHUKAM;

11.yBaXuTenbHOE OTHOIIEHHWE K OKPYKAIOIIUM, COOJIIOJIGHHUE KYJIbTYPHI
MOBEJEHUS, MIPOSIBJICHUE TEPIUMOCTH MPU B3aUMOJEHCTBUU CO B3POCIIBIMU U
CBEPCTHUKAMUY;

12.xpUTHYHOE OTHOIIEHHWE K CBOUM IOCTYNKaM, OCO3HAaHHE OTBETCTBEHHOCTH

32 MX IIOCIEACTBHUS; YMEHUE IIPEoJIoJIeBaTh TPYAHOCTH B IIpoLecce

JOCTHKEHHSI HAMEUYEHHBIX LIEJIEH;

Memanpeomemmnuwie pe3yibmamaol:

1) nosnasamenvuvie YVJ[ - popMupoBaHUE U Pa3BUTHE HABBIKOB M YMCHHUI:

1. pabotaTh ¢ pa3HBIMH HCTOYHMKAMU HH(POpMALUM, aHATU3UPOBATH U
OIICHUBATh WH(MOPMAITNIO, TPEOOPa30BLIBATE €€ U3 OJHON (DOPMBI B IPYTYIO;

2. COCTaBJSITh TE3UCHI, PA3JIMYHBIE BUJBI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.II.),
CTPYKTYPHUPOBATh YUEOHBIN MaTepHall, JaBaTh OMPE/CICHUS TOHSITHIA;

3. MPOBOAWUTH HAOIIOJACHUS, CTABUThH DKCIIEPUMEHTHI U OOBSCHSITH MOTYYCHHBIC
pe3yNbTaThl;

4. cpaBHMBaTh U KJacCU(UUUPOBATH, CAMOCTOSTEIBLHO BHIOMpAs KPUTEPHUH IS
YKa3aHHBIX JIOTUYECKUX OTEpalnii;

5. CTPOUTH JOTHYECKUE PACCYKJICHUS, BKIIOYAIOIIME YCTAHOBICHUE TPUUYUHHO-
CJICJICTBEHHBIX CBSI3CH;

6. co3maBaTh CXE€MaTHYECKHE MOJECIA C BBIJCIEHHEM CYIIECTBEHHBIX
XapaKTePUCTUK OOBEKTOB;

/. ompenensiTb BO3MOXKHbIE UICTOUHUKUA HEOOXOIUMBIX CBEICHUH, TPOU3BOIUTH
NOKMCK UH(pOPMAIUK, AHAJIM3UPOBATH U OIIECHUBATH €€ J0CTOBEPHOCTD;

2) peeynsmusnvle YV/[ - bopMUpOBaHUE U Pa3BUTHE HABBIKOB U YMEHUIA:

1. opranu3oBbIBaTh CBOIO YYEOHYIO U TIO3HABATEIBHYIO JICSITEIBHOCTH -
ompeneNnsaTh 1eau paboThl, CTaBUTH 3aJaud, IUIAHUPOBATh (PACCUUTHIBATH
MOCJIEIOBATEILHOCTD JIEUCTBHUI U MIPOTHO3UPOBATH PE3YJIbTATHI pa0OTHI);

2. CaMOCTOSITEJIbHO BBIJIBUTATh BApUAHTHI PEIICHHUS TMOCTABICHHBIX 3a/ad |
BBIOMPATHh CPEICTBA JOCTIKCHHS 1IETH, MPEABUICTh KOHEYHBIC PE3yJIbTaThI
paboTHI;

3. paboTaTh 1O TIUIaHy, CBEPSATh CBOM JACWCTBUS C LEIbI0 U, TMpHU
HEOOXOJIMMOCTH, UCTIPABJIATH OITMOKUA CAMOCTOSATENIBHO;

4. BpIOMpaTh TIENEBBIE W CMBICIIOBBIE YCTAaHOBKHM B CBOMX JEHCTBHUSX U
MOCTYNKAaX I10 OTHOUIEHUI0 K J>XMBOM NPHPOJAE, 3I0POBBIO CBOEMY U
OKPYXAaIOILUX;
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6.

POBOJUTH pabOTy HaJ OMIMOKAMHM /1JIsl BHECEHUSI KOPPEKTUB B YCBAaUBaEMbIe
3HAHUS;

BJIAZIETh OCHOBAMHM CAMOKOHTPOJISI U CaMOOILIEHKH, MPUMEHATh 3THU HaBBIKU
[pU TPUHATUYU PEIICHUHN U OCYLIECTBICHUN OCO3HAHHOTO BBIOOpA B Y4eOHOI
Y TIO3HABATENILHOM IE€ATEIbHOCTH;

3) kommyHnuxamusnvie YV/[ - GopMHpPOBaHKE U Pa3BUTUEC HABBIKOB U YMCHUI:

1.

3.

4.

aJ€KBAaTHO  HCIOJb30BATh pPEUYEBBIE CPEACTBA JUIA JHCKYCCHM U
apryMEHTallud CBOE€H TMO3ULMH, CpPaBHUBAThb pAa3HbIE TOYKU 3pPEHUS,
apryMEHTUPOBATh CBOIO TOUKY 3PEHUs, OTCTAUBATh CBOIO MO3ULIUIO;

CIIylIaTh U CIIBIIIATh APYTO€ MHEHHUE, BCTyNaTh B IHAJIOT, BECTH JUCKYCCHIO,
onepupoBaTh (hakTamMu, Kak Ui 10Ka3aTeabCTBa, TaK U JUIS OMPOBEPIKCHUS
CYILLIECTBYIOILIETO MHEHMUS;

MHTETPUPOBATBCA W CTPOUTHh  MPOJYKTUBHOE  B3aUMOJEUCTBUE  CO
CBEPCTHUKAMMU U B3POCIIBIMU;

y4acTBOBATh B KOJJIEKTUBHOM OOCYXIEHUU NIPOOIIEM.

Ilpeomemmuvie pe3ynvmamel:

1) 6 noznasamenvHoll (UHMeENIEKMYATLHOU) chepe:

1.

BJa/IETh OCHOBAMHU HAaYyYHbBIX 3HAHUU O KUBOW MPUPOJIE U 3aKOHOMEPHOCTSIX
€€ pa3BUTHUS, BBIICIATH CYILIECTBEHHBIE MTPU3HAKA OMOJIOTMUECKUX OOBEKTOB
U TIPOLIECCOB, OCHOBHBIE CBOMCTBA JKUBBIX CHUCTEM, LIAPCTB KUBOM MPHUPO/IBI,
CUCTEMATHUKH U MPEICTaBUTENIEH pa3HbIX TAKCOHOB;

OOBSACHATH POJb OMOJIOIMU B MPAKTHUECKOHN AESITETbHOCTU JIIOZCH; MecTa U
POJIM YeJIOBEeKa B IIPUPO/IE; POJIM PA3IMUHBIX OPraHU3MOB B )KU3HH UEJIOBEKa,
3Ha4YE€HHUsS OWOJIOTMYECKOTO pa3zHooOpasus IJsi coxpaHeHus Ouocdepsi;
MEXaHM3MOB HACJIEJICTBEHHOCTH M W3MEHUMBOCTH, BHUI000pa30BaHUS W
MPUCIIOCOOICHHOCTH;

XapaKTepu30BaTh OMOJOTHIO KaK HayKy, YPOBHH OpTraHHW3aIlMd IKUBOM
MaTepuu, METOJbl OHOJIOTMYEeCKOM Hayku (HaONIOAEHUE, SKCIEPUMEHT,
W3MEpEeHHe), HayyHble  JUCIHUIUIMHBI,  3aHMMAIOIIMECs  W3y4YeHHUEM
KHU3HEACSITEILHOCTA OPTaHU3MOB, U OIEHUBATh MX POJIb B TIO3HAHUH KUBOU
TIPUPO/IBI,

POBOAUTH OHMOJIOTMUECKHUE WCCIEAOBAHUA W JelaTh BHIBOJILI HAa OCHOBE
MOJMyYEeHHBIX  PE3yJIbTaTOB, JCMOHCTPUPOBaTh yMEHHS pabdoTaTh C
YBEIIMYUTEIbHBIMH PUOOPAMH, U3TOTABINBATH MUKPOTIPENapaThI;

NOHUMAaTh OCHOBBI XHWMHYECKOTO COCTaBa JKHUBBIX OpPraHU3MOB, pOJIb
XUMHUYECKUX 3JIEMEHTOB B 00pa30BaHUM OPTraHUUYECKUX MOJIEKYJI, TPUHIIUIIBI
CTPYKTYpHOM oOpranuzaiu M (yHKIUU YTIEBOJIOB, XHUPOB U OEJIKOB,
HYKJIEUHOBBIX KHCJIOT;

XapaKTepU30BaTh BKJIAJ MHUKPOIJIEMEHTOB MaKpO3JIEMEHTOB B 0Opa3oBaHHE
HEOPraHMYECKUX M OPraHUYECKUX MOJIEKYJ JKHBOIO BELIECTBA, XUMUUECKHE
CBOMCTBA W OHOJIOTUYECKYIO POJb BOJbl, KAaTHOHOB M AaHHOHOB B
o0ecrnevyeHnr MPOIECCOB KU3HEAEATEIIbHOCTH;

CpPaBHMBATh KJIETKU OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, 3HATH
CTpOEHHE MPOKAPUOTUYECKON U ayKapUOTUYECKOM KIIETOK, XapaKTEepH30BaTh
OCHOBHBI€ MOJIOKEHHUS KJIETOYHOM TEOPUHU CTPOCHUS OPTraHNU3MOB;



8. NloKa3bIBaTh MPUHAUICKHOCTh OPraHU3MOB K PAa3HBIM CHUCTEMAaTUYECKUM
rpynmnaM; OMUChIBaTh OOMEH BEUIECTB M NPEBpAICHHE SHEPTUU B KIETKE;
MPUBOANTh  TOJMPOOHYIO  CXeMy  Tipolecca  OWOCHMHTE3a  OEJIKOB;
XapaKTepU30BaTh OPraHU3alMI0 METa0OIU3Ma y MPOKAPHUOT; T€HETUUYECKHI
anmapat 0akTepui, cnopooOpa3zoBaHie, pa3MHOKEHNUE;

9. xapaktepu3oBaTh (HYHKUIHUH OPraHOMIOB LIUTOIIIA3MBI; ONMPECISATh 3aUCHHUE
BKJIIOUCHUH B )KU3HEIEATEIbHOCTD KICTKU;

10.cpaBHUBaTh pa3WYHBIC MPEACTABICHUS €CTECTBOHUCIIBITATENEH O CYIIHOCTH
KUBOM TPHUPOJIBI; XapaKTEPU30BaTh OCHOBHBIE MOJIOKEHHUS SBOJIOIMOHHOM
teopun JK.b.Jlamapka, yuerus U.J/lapBuHa 0 eCTECTBEHHOM OTOOpPE, B3TJISAIBI
K.JlunHess Ha cHCTeMy J>KMBOTO MHpa; OILICHWBATh 3HAYEHUE TEOPUHU
XK.b.Jlamapka u yuenus Y.J/{lapBruHa 111 pa3BUTUSL OMOJIOT NN,

11.ompeaensate noHsATUA "BUA" U "monynAnus”, 3HAYEHUE MEKBHUI0BOU OOpHObI
¢ aOMOTHYECKUMHU (PaKTOpaMU CpeJibl; XapaKTepU30BaTh IPUUUHBI OOpHOBI 3a
CYLIECTBOBAHHUE;

12.o11eHMBaTh CBOWCTBA JOMAITHUX >KHUBOTHBIX U KYJbTYPHBIX PACTEHHM IO
CPaBHEHUIO C UX JUKUMU MPEAKAMU;

13.moHMMAaTh CYITHOCTH HPOLECCOB MOJOBOTO Pa3MHOKEHUS, OIJIOJOTBOPEHHUS,
MH/IMBHUIyaJIbHOTO Pa3BUTHsI, FaMETOr€HE3a, Meio3a U UX OMOJIOTUYECKOE
3HAYEHHUE;

14.xapakrepu3oBaTh OMOJOTUYECKOE 3HAUEHUE OECIIONIOr0 Pa3MHOKEHUS, ITATIBI
SMOpPUOHANILHOTO  pPa3BUTHs,  JTalbl  OHTOI€HE3a  NpU  IMPSAMOM
NOCTAIMOPHUOHAIBHOM  Pa3BUTHH, (OPMBI MOCTIMOPHOHAILHOTO TEpPHOJIa
pa3BUTHUS, OCOOCHHOCTH NPSIMOIO pa3BUTHUS; OOBACHATH Ipoliecc Meno3a,
OPUBOIAIINKA K OOpa30BaHMIO TAIUIOMAHBIX TaMET; OIMNMUCHIBATh IPOLIECCHI,
MPOTEKAOIINE MPU APOOICHUH, TaCTPYJISLUN U OPTaHOTEHE3E;

15.paznuyath COOBITHS, COMTPOBOXKAAIONINE PA3BUTHE OPTaHMW3MA TPU TIOJTHOM H
HETMOJIHOM MeTaMop(o3e, OOBICHATH OMOJOTMYECKUA CMBICI Pa3BUTHS C
MeTtamopdo3om;

16.1c0ap30BaTh TEHETHYECKYIO CHMBOJIMKY; BIIMCHIBATH TEHOTHITHI OPTaHH3MOB
M WX TaMeTbl; CTPOUTH CXEMBl CKPEIIMBAaHWS TIPU HE3aBHCHUMOM W
CIICTIEHHOM HaclleJIOBaHWUH, CIETIJICHHOM C MOJIOM; COCTABJIATH MPOCTEUIITHE
POJIOCIIOBHBIC U PEIIaTh TEHETHUECKHE 3a/1aUH; XapaKTepHU30BaTh TCHOTHI Ka
CUCTEMY B3aUMOJCHCTBYIONINX T€HOB OpTraHN3Ma;

17.pacnio3HaBaTh MyTallMOHHYIO 1 KOMOMHATUBHYIO N3MEHUUBOCTb;

18.moHMMaTh CMBICT W 3HAYEHHUE SIBICHUW TeTepo3nca W TOJUIUIOUINH,
XapaKTeprU30BaTh METOIbI CEICKIMU (THOPUIU3AINIO0 U OTOOD);

19.xapakTepu3oBaTh OCOOCHHOCTH MPHUCTIOCOOUTENIHHOTO TIOBEICHMS, 3HAUYCHUE
3a00THI O MOTOMCTBE ISl BBKMBAHUS, CYIIIHOCTh T€HETUUYECKHUX MPOLIECCOB B
MOMYJISAUSX, (POPMBI BUI000PA30BAHNS;

20.0omuChIBaTH OCHOBHBIC HAMPABIIECHUS IBOJIIONUH (OMOJIOTUUECKHI MIPOTpecc U
OMOJIOTMYECKUI perpecc), OCHOBHbIE 3aKOHOMEPHOCTH U PpE3yJbTaThl
HBOJIIOLINY;

21.mpoBOAUTH PUMEPBI MPUCTIOCOOUTENBHOTO CTPOEHUS Tena,
MOKPOBUTEIHCTBEHHOM OKPACKH TOKPOBOB U TIOBEACHHUSA;  OOBSACHSATH,
noueMy MPUCHOCOOIECHUS HOCAT OTHOCUTETIbHBINA XapaKTep;

22.00BACHATh TPUYUHBI Pa3AeNeHUs] BUAOB, 3aHMMAIOIIUX OOLIMPHBIN apean
oOuTaHMs, Ha TOMYJALUU; XapaKTepPH30BaTh MPOLECC HSKOJIOTMUYECKOro H



reorpaduyeckoro BuaI000pa3oBaHusl; OIIEHUBATH CKOPOCTH BUI000PA30BAHHMS
B Pa3IMYHBIX CUCTEMATUYECKUX KATETOPUSX, JKUBOTHBIX, PACTEHUH W
MUKPOOPTaHNU3MOB;

23.xapakTepu3oBaTh IMyTH JOCTI)KEHHS OHOJOTHYECKOro Iporpecca -
apoMop§o3, UIN0ATANTAINIO W OOIIYIO JIETCHEePAINIO; TIPUBOAUTE TPUMEPHI
TOMOJIOTHYHBIX aHAJOTHYHBIX OPTaHU3MOB;

24.0TMCHIBATh JIBIKYIIME CWJIBI aHTPOIOreHE3a, TIIOJI0KEHUE YelOBeKa B
CHCTEME >KHBOTO MHpA, CBOHCTBA YEJIOBEKAa KaK OHOJOTHMYECKOTO BH/IA,
ATaIbl CTAHOBJICHHS Y€JIOBEKa KaK OMOJIOTHYECKOTO BH/IA,

25.xapaKkTepr30BaTh POJIb MPSIMOXOXKICHHS, PA3BUTHSI TOJIOBHOTO MO3Ta U Tpy/ia
B CTAHOBJICHUHM YEJIOBEKA;, BBISABIATH NMPU3HAKKA CXOJCTBA U pa3jHyus B
CTPOCHUU, 00pa3e KU3HU U MMOBEICHUH KUBOTHBIX U YEIIOBEKA,

26.0c03HaBaTh AaHTUHAYYHYIO CYIITHOCTh pacHu3Ma;

27.0TUCHIBAaTh Pa3BUTHE KU3HM Ha 3eMiie B pa3HbIe MEPUOJIbI; CPABHUBATH U
COIOCTaBJISATh COBPEMEHHBIX U HCKOMAeMbIX JKMBOTHBIX HM3yYCHHBIX
TaKCOHOMETPHUYEKUX TPYIII MEXTY COOOIA;

28.xapaKkTepu30BaTb KOMIIOHEHTHI JKMBOTO BEIIECTBA M €ro (yHKIIHH,
CTPYKTYpY M  KOMIIOHEHTHI ~ OHOcC(epbl; OCO3HaBaTh  IOCIEACTBUA
BO3/ICUCTBUS YeloBeKa Ha Ouocdepy; 3HaTh OCHOBHBIE CIIOCOOBI U METOJIBI
OXpaHbl TPHUPOJBI; XapaKTEPU30BaTh POJb 3AMOBEIHUKOB B COXpPAaHEHUU
BUJIOBOTO pa3HOOOpa3usi;

29.xmaccuuIpoBaTh JKOJOTHUECKUE (PAKTOPBI; pa3inuyarh MPOAYICHTHI,
KOHCYMEHTBI W  PEOyLEHTHl; XapakTepu3oBaTh Owomaccy  3emud,
OMOJIOTUYECKYIO TPOJYKTUBHOCTB; OIUCHIBATH OMOJIIOTUYECKUN KPYTOBOPOT
BEIIECTB B MPUPOJIE;

30.xapakTepu3oBaTh JeHCTBHE aOMOTUYECKUX, OMOTHYECKMX M aHTPOMOTCHHBIX
(GakTOpoB Ha OWOIIEHO3; OMHCHIBATH IKOJOTHUECKUE CUCTEMbI, NPUBOJIUTH
OPUMEPBl  CaMOPETYJISALIUU, CMEHBbl OWOIICHO30B W  BOCCTaHOBJICHHUS
OHMOIICHO30B;  XapakTepU30BaTh  (OPMBI  B3aWUMOOTHOIICHUH  MEXIY
OpraHu3Mamy;

31.npuMeHSTh Ha PAKTUKE CBEIECHUS 00 SKOJIOTUIECKUX 3aKOHOMEPHOCTSIX;

2) 6 YeroCmMHO-0pUEeHMAYUHHOU cghepe:

1. 3HaTh OCHOBHBIC MpaBWJIA IMOBEICHUS B TPHUPOJC M OCHOBBI 3JJ0POBOTO
o0pasa ®HU3HH, TPUMEHITh UX Ha IPAKTUKE;

2. aHATW3UpPOBaTh W OIICHUBATH TOCJICJACTBHUS JCSATCIBLHOCTH 4YEJIOBEKa B
npupoJe, BIUsIHAS (JaKTOPOB PUCKA HA 3JI0POBbE YETIOBEKA;

3. TIPUBOAUTH J0KA3aTeIbCTBA B3aMMOCBSI3U YEIIOBEKA M OKPYIKAIOMICH Cpellbl,
3aBHCUMOCTH 3II0OPOBbsI YEJIOBEKA OT COCTOSHHSI OKpYKAaIOUIeH Cpepl,
HEOOXOIMMOCTH 3aIIUTHI CPEIbl OOUTAHUS YETIOBEKA;

4. OICHWBATH MOBEJCHUE YEIOBEKa C TOYKH 3PEHUS 37J0POBOTO 00pa3a >KHU3HH;
pa3nuyath CheJOOHBIC U SIOBUTHIC PACTEHUS U TPUOBI CBOEi MECTHOCTH;

3) 6 chepe mpyoosoii dessmenvrocmiu:

1. 3HaTh M cobMoIaTh MpaBuiia padoThl B KaOUHETE OMOJIOTHH;

2. co0mronathb npaBuwia paboThl ¢ OHOJOTMYECKUMH MpHOOpaMu H
MHCTpYMEHTaMH (TIpenapoBalIbHbIC UTJIbI, CKATBIIEIH, TYITbI, MUKPOCKOTIHI).

4) 6 cihepe Guszuueckoll OesmenbHOCm:

— JIEMOHCTPHPOBATh MPHEMBI OKa3aHWs MEPBOM IMOMOIIM MpPH OTPABJICHUU

STOBUTHIMU PACTEHUSIMU U TPHOaMHU, YKYCe KHBOTHBIMH;



5) 6 acmemuueckoti cpepe:
— OIICHUBATh C 3CTETUYECKON TOUKH 3PEHUS OOBEKTA KUBOW TIPUPOJIBI.

IInanupyemble pe3yabTaThl H3yUYEeHHUsI Kypca OMOJI0THM K KOHIY 9 Kiacca

Nzyuenne kypca "buonorus.9xmnace" n0mKHO OBITH HAIIPABICHO HA OBJIAJICHHUE
YUaITUMUCS CIEAYIOIUX YMEHUIN 1 HaBBIKOB.

OOyuatomuecs Hayuamcsa.

— PpackpbIBaTh POJib OMOJOTMH B MPAKTHUUYECKON AESTEIBLHOCTH JIIOACH, pOib
Pa3TMYHBIX OPTAaHU3MOB B KU3HH YEJIOBEKA;

— BBIJICTISATH CYIIECTBEHHBIC MPU3HAKH YKHUBBIX OPTaHU3MOB;

— WCTOJB30BaTh METOJbl M3YYCHHs JKHBBIX OpPraHW3MOB (HaOIIOICHUE,
AKCIIEPUMEHT, ONMCAHKE, U3MEPECHHUE);

— col0mroaaTh npaBuwia paboThl ¢ OHOJIOTMYECKMMH TpubopamMu U
WHCTPYMEHTaMHU, IIpaBuiia paboThl B KaOUHETE OMOJIOTHH;

— paboTaTh C YBENUYUTEIBbHBIMUA MPUOOpaMU; HAOIIOAATh MUKPOOOBEKTHI U
IPOLIECCHI; JeNiaTh PUCYHKH MHUKPOIpEnaparoB, (UKCUPOBATH PE3yIbTaThl
HAOIIOACHUH;

— YCTaHaBIIMBAaTh CBS3b CTPOCHHWS YacTedl KICTKHM C  BBITOJHCHHSIMHU
byHKIUSAMY;

— CpaBHMBATh XWMHUYECKHA COCTAB J>KHUBBIX OpPraHU3MOB MW TEI HEXHUBOMN
MIPUPOJIBI, ACTAaTh BHIBOJBI HA OCHOBE CTPOCHUS;

— BBIBOJIUTH CBSI3b CTPOCHUS M (DYHKIMK KJIETOK pa3HBIX TKaHEH; pacCKphIBATh
CYIIHOCTH TIPOIIECCOB KU3HEACATSILHCTH KIIETOK (TUTaHUE, AbIXaHue, OOMEH
BCIIIECTB, pOCT, Pa3MHOXKCHUE); BBIACIATh CYIICCTBEHHBIC TPH3HAKH
CTPOSHHUS KIIETOK Pa3HbIX IApCTB; JelaTh BBIBOJBI O €AMHCTBE CTPOCHUS
KJICTOK MPEACTaBUTEICH pa3HBIX IIAPCTB U O TOM, KaKOW 0OBEKT UMeEeT OoJiee
CIIO)KHOE CTPOCHHUE;

— JIOKa3bIBaTh POJCTBO OPTAHU3MOB Ha OCHOBE UX KJICTOYHOTO CTPOCHUS;

— YCTaHaBIIMBAaTh B3aMMOCBSI3M MEXIy CTpPOGHHEM M (QYHKIUSIMU TKaHEH
KUBBIX OPTaHU3MOB;

— BBIJICTSATH CYIIECTBEHHBIC MPHU3HAKU IAPCTB JKUBOW MPUPOJIbI; CPABHUBATH
MPOIIECCHl  JKU3HEACITEIIbBHOCTH PACTEHUHW W KUBOTHBIX; OOBSICHATH
OOIITHOCTH MPOUCXOKACHUSI M SBOJIONUN CUCTEMATUYECKUX TPYII PaCTEHUMN
Y )KUBOTHBIX Ha MPUMEPAX COMOCTABICHUS OMOJIOTUUECKIX 00BEKTOB;

— BBIJICTISATh OCHOBHBIC MPU3HAKU [APCTBA OAKTEpUid, pa3andaTh MO BHEIIHEMY
BUJly, M300paXEHUSIM, CXeMa M OMKCAHUSAM MPEJCTABUTEIICH 3TOTO 1apCTBa;
PACKpBITh pOJIb OAKTEPUid B PUPOJIC U B KU3HU YEITOBEKA,;

— BBIIBJISATH  OCOOCHHOCTH  Cpell  OOWTaHWs, PACKPHIBATh  CYIIHOCTh
MIPUCTIOCOOJICHHS] OPTAaHU3MOB K Cpejie OOMTaHUS;

— BBIJIEJISITH CYIIECTBEHHbBIC ITPU3HAKU YPOBHEW OpPraHU3alyid KUBOW HNPUPOIbI
U OMKCHIBATH MPOIIECCHI, TPOUCXOASIINE HA KaKIOM YPOBHE;

— OOBSACHATH MEXaHU3Mbl HACJIEICTBEHHOCTH M HM3MEHUYMBOCTH; CpPAaBHHUBATh
HACJIEICTBEHHOCTb U U3MEHUYMBOCTD, JIEIaTh BHIBOJIbI HA OCHOBE CPaBHEHUS;

— CpaBHMBATh MOJIOBOE M OECIOJI0e pa3MHOXKEHHUE, JeNaTh BHIBOJLI HA OCHOBE
CpaBHEHUS;



BBIICNATh  CYUIECTBEHHBbIE NPU3HAKM  BHUIA; OOBACHATH  NPUYMHBI
MHOT000pa3us BUIOB;

OTHCHIBATh MPHUCHOCOOIEHHOCTh OPraHU3MOB K JEHCTBHUIO IKOJIOTUYECKUX
(dakTopoB;

BBIJICTISITh CYIIECTBEHHBIC MPHU3HAKA 3KOCHCTEMBI, XapaKTEepHU30BaTh pPOJIb
PEAyLEHTOB B OJKOCHUCTEME; MPUBOAMTH TMPUMEPHl Pa3HbIX THUIIOB
B3aMMOOTHOIICHUI OpPTraHU3MOB B IKOCHCTEME; COCTABIIATH CXEMbI IIeTei
MUTaHMUS,

apryMEeHTUPOBATh HEOOXOMMOCTh COXpaHEHUs OHOJOTNYECKOTO
pa3HooOpa3ust sl coxpaHeHus Ouochepsl; aHATIU3UPOBATh U OIEHUBATH
BJIMSIHUE JEATEIbHOCTH YeJIoBEeKa Ha Ouocdepy.

O6yqa}01uﬂec;1 I10JIy4aT 603.MOMHCHOCHIb HAYYUMbCA .

CaMOCTOSITEJIbHO OOHapyXHBaTh U (POPMYJIHPOBATH Y4YEOHYIO MpoOIemMy,
OMpeNeNsaTh 1elb y4eOHOW IesATeTbHOCTH, BBHIOMpPATh TEMY IPOEKTa WU
UCCJIeIOBAHUS 110 OMOJIOTHY;

BBIJIBUTATh BEPCHM PEIICHUS OMOJIOTMYECKHX W HKOJIOTHYECKUX MpoOsieM,
(bopMyIHpOBaTh TUIIOTE3HI,

HaOM0MaTh  OMOJIOTHYECKHE  OOBEKThI, MPOBOJAUTH  OMOJOTUYECKUE
AKCIIEPUMEHTHI;

JienaTh  BBIBOJBI, 3aKJIIOYCHUS, OCHOBBIBASICh Ha OWOJIOTHYECKUX U
AKOJIOTUYECKUX 3HAHUSX;

CaMOCTOSTENIbHO OOHApYXHBaTh U (OPMYIHPOBATH MPOOIEMY, COCTaBISAThH
(MHAMBUAYAJBbHO WM B TPYMIE) IJIaH peleHuss npoOsieMbl (BBITOJHEHUS
MPOEKTA MO OMOJIOTUH, TPOBEACHUS OUOJIOTUUECKOTO UCCIEOBAHMUS);
paboTas 1o MmIaHy, CBEpPSATh CBOU JICUCTBHSI C IIEBIO M, TIPU HEOOXOUMOCTH,
HCITPABJISAThH OMNOKHA CAMOCTOSITEIIBHO;

B JIMAJIOTe C YYWUTEIEM COBEPIICHCTBOBATH CAMOCTOSITEIHHO BHIPAOOTAHHBIC
KPUTEPHUH OILICHKH;

paboTasi 1O MPEMJIOKEHHOMY U (WJIM) CaMOCTOSITEIbHO COCTABJICHHOMY
IUTaHy, WCIIOJNIB30BaTh  HApSAAy C OCHOBHBIMH U JOMOJHUTCIHHBIMU
cpeAcTBaMH (CHpaBOYHAs JUTEpaTypa IO OHOJIOTHH, OHOJOrHMYECKue
npuOOpbI, KOMIIBIOTED);

IUTAHUPOBATh CBOIO HMHAMBUAYAJIbHYIO 00pa30BaTENIbHYIO TPACKTOPHIO;
paboTaTh MO CaMOCTOSITEILHO COCTAaBJICHHOMY IUIaHy, CBEPSSICh C HUM U
IEJBI0 JIEATeNbHOCTH, HWCIPABISTH OIIMOKHU, HCIOJIB3YS CaMOCTOSTEIHHO
oI00paHHbIe CPEeICTBA (B TOM YHCIIC U HUHTEPHET);

CBOOOJTHO  TOJB30BATHCS  BHIPAOOTAHHBIMU  KPUTEPUSMU  OIEHKH U
CaMOOIICHKH; OCO3HABaTh MPUYUHBI CBOETO yCIieXa M HEyclexa M HaXOIUTh
CrocoOBI BBIXOJ]a U3 CUTYyaIlMU HEyCIieXa; OICHUBATh CTEMECHb YCIEITHOCTU
CBOEH MHANBUAYATHLHON 00pa30BaTEIHLHON MEATETLHOCTH 110 OMOJIOTHH;

B XOJI¢ TIPE/ICTABIICHUS MTPOCKTA WU OMOIOTHYECKOTO MCCIIEIOBAHUS JaBaTh
OIICHKY €T0 pe3ysibTaTaM; JaBaTh OIEHKY CBOUM JIMYHOCTHBIM KAa4eCTBAM U
yeptaMm xapaktepa ("kakoB "), onpenensTh HANpaBJICHUS CBOErO Pa3BUTUS
("kakuM s xouy cTaTh'", "4TO MHE JJIsl TOTO HAJO CAENATh");



aHAJIM3UPOBATh, CpaBHUBATh, KJIaCCHPUIMPOBATh W  0000mIATh
Oouonornueckne (HakThl W SBICHUS, CAMOCTOSTEIHLHO BBHIOMpPAs OCHOBAHUS U
KPUTEPUH I YKA3aHHBIX JIOTHYECKUX OIEpaIiii; CTPOUTh KIACCHU(DUKAITUIO
OMOJIOTHYCCKHX O0OBEKTOB Ha OCHOBE JUXOTOMHYECCKOIO JACICHHUS (Ha OCHOBE

OTpULIAHHUS );
CO3JaBaTh CXEMAaTUYECKHE MOJEIM C BBIJCICHUEM CYIIECTBEHHBIX
XapaKTEPUCTHK OMOJIOTUYECKOTO 00BEeKTa; peoOpa3oBbIBATH

OHMoNOrHYecKyl0 HMH(OpPMAIMIO W3 OJHOTO BHJAAa B JAPYrol M BHIOMpAThH
ynoOHyo mius cebs popmy ukcanuu W mpeAcTaBiIeHUS HHGOPMAIINH,
OTIpeeATh BO3MOKHBIC UCTOYHUKN HEOOXOMMMBIX CBEIACHUH, MPOU3BOIUTH
MOMCK WH(OpMAINH, aHATM3UPOBATh U OIIEHUBATH €€ JJOCTOBEPHOCTH;

JaBaTh OMpEJCICHUE IOHSATHUAM Ha OCHOBE HM3YYCHHOTO HA Pa3IMYHBIX
npeaMeTax yaeOHOro MaTepuaia; YCTaHaBIUBATh POJAOBHIOBBIE OTHOIICHUS
OMOJIOTUYECKUX O0BEKTOB; 0000IIATh MOHSITHS - OCYIIECTBIISITH JIOTUYECKYIO
OTepalrio Mepexoja 0T OMOJOTUYECKOTO MOHITHS C MEHBIIUM O0BEMOM K
OMOJIOTUYECKOMY MOHSATHIO C OOIBIIUM 00HEMOM;

UCII0JIb30BaTh KOMITBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH KaK
MHCTPYMEHT JUIsl IOCTHXKEHUS] CBOMX LIeJIeH; BRIOMPATh aJIeKBaTHBIC 3a/1a4ue
UHCTPYMEHTAJbHBIE POTPAMMHO-AINIapaTHbIE CPEICTBA U CEPBUCHI;
CaMOCTOSITENIbHO OpPraHW30BBIBATh Y4YEOHOE B3aMMOJICHCTBUE B TPYyIIE
(ompenensTh OOIIME LETH, PACIpPEACNATh POJIM, JOTOBapUBATHCS JAPYT C
JIPYrOM U T. 11.);

OTCTaWBasi CBOIO TOYKY 3PEHUS, TPHUBOJIUTH apTyMEHTHI, MOATBEPKIAS HX
¢dakTamMu, B TUCKYCCHUU BBIJIBUTAaTh KOHTPAPTYMEHTHI, BIAJCTh MEXaHHU3MOM
HKBUBAJICHTHBIX 3aMEH,;

KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM TIPHU3HABATH
OIMUOOYHOCTh CBOETO MHEHHS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;
paznuyaTh MHEHHE (TOYKY 3pEHUSs), JOKA3aTeIbCTBO (apryMeHTHI), (PaKThI;
TUTOTE3bl, AKCHOMBI, TEOPHH; YMETh B3IIAHYTh Ha CHUTYallMI0 C WHOU
MTO3UIIUN W JIOTOBAPUBATHCS C JTFOABMHU UHBIX TTO3UIIN;

HaOMoAaTh 3a COCTOSIHUEM COOCTBEHHOTO OpraHu3Ma, H3MEpSTh IIyJbC,
apTepuaJbHOC JABJICHHWE, MPUMCHITh NMPHEMBI OKa3aHUs IEPBOH IMOMOIIN
Py KPOBOTCUCHUSIX, OTPABIICHUM YTapHBIM Ta30M, CMACEHUU YTOIAIOIINX,
MPOCTYAHBIX 3a00JICBAaHUSX;

coOmo1aTh Mephbl MTPO(PIIIAKTUKA HAPYIICHU 0OMEHa BEIIECTB U Pa3BUTHUSA
aBUTaMHUHO30B, 3a0ojeBaHui, Tepemaronuxcs mojoBeiM myTeM, CIIM]Ia,
HapyIIeHu paboThl OPTaHOB YYBCTB, BPEIHBIX MPUBHIYCK;

coOM0IaTh  MPUHIMIIBI  3I0POBOTO  00pas3a KU3HU, palMOHAIBHOU

OpraHH3alyy TpyAa U OTIbIXA.

MarepHaJbHO- TEXHHYECKOE o0ecrieueHne 00pa30BaTeJbLHOI0 mpoiecca

O6opynoBanne yueOHOro KabnHeTa OUOJIOTHH:

MI0CaJI0YHbIC MECTA MO KOJIMYECTBY O0YYAFOIINXCS |
pabouee MecTo MperoIaBaTells;
pabouast 1OCKa;



KoMmuiekThl yueOHO-HATJIAAHBIX MIOCOOMIA:
— HaGop Tabmmir mo pa3aeny « AHaTOMUS YEITOBEKa,
— HabGop Tabmmi mo pazaeny « OO01as OMOIOTHs

Oo6opynoBanue adboparopum:

—  Mukpockornbl
— Muxkponpenaparsl
— Mopenu JIHK, Genka
— T'epbapun
— Mopaenu rnasa, yxa, 3y0a, TOJIOBHOTO MO3Ta, OKETYI0YHON KEJe3bl
— Ckener yenoBeka

TexHuveckue cpeacTBa 00y4eHus :
— HHTEPAKTUBHAS JOCKA;
— TEPCOHAJIbHBIN KOMIIBIOTEP C JIMIICH3MOHHBIM MPOTPAMMHBIM 00E€CTICUEHHUEM.

Cnmcok peKoMeH/1yeMOM JIUTepaTyphbl

1.llonomapesa HU.H., Kopnunosa O.A., Yepnosa H.M.buomnorus. 9 knacc. YueOHUK
JUIsL  ydJammxca — o0mieo0-pasoBarenbHbix  opranmzanuit  /  Ilom pen. W.H.
[Tonomapesoii. M.: Benrana-I'pad, 2019.
2. Ilonomapesa U.H., Ilanuna I H., Koprnunosa O.A. buonorus. 9 knacc. Pabouas
terpans. M.: Benrana-I'pad, 2015 3.1lonomapesa U.H. u op. buonorus. 5-11
kiaccel: [Iporpamma kypca Ouosioruu B OCHOBHOM mikosie. M.: Benrana- ['pad,
20109.

3. buosiorusi: naboparopHbiii IpakTUKyM. MynbTuMenuitHoe nocodue ais 6 — 11
KJIACCOB.

4. 1C:Penierutop. buonorust (Bech MIKONBHBIA Kypc). MynpTUMeIUiHOE TTOCOOHE
g 6 — 11 kimaccos.

Oo6opynoBanue u npudopbI
1. TaOnuup! mo oOmell OMOIOrUH.
2. TaGmwmiel Mo oXpaHe KUBOTHBIX.
3. T'epOapHble 3K3eMILISIPbI pACTEHUN.
4, JluHaMH4YECKHE MOCOOUS JIsl AEMOHCTpaIlMy 3aKOHOB MeH iens.



