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HosicHuTeAbHASA 3aNMCKA
O01mas xapakTepucTHKA IPOrPaMMBbl

Pabouas mporpamMma coctaBieHa Ha ocHoBe TpeOoBanuit @I'OC 0oCHOBHOTO 00IIEro 0Opa30BaHHS BTOPOTO
MOKOJICHUS], TPUMEPHON IPOrpaMMBbI OCHOBHOTO 00111eT0 00pa3oBaHus 0 OMOJI0ruY, 0a3UCHOTO YyU4eOHOTO TUIaHa U
MOJTHOCTBIO OTpakaeT 6a30BbIH YPOBEHb HOATOTOBKH LITKOJIHLHUKOB.

[IporpamMma opueHTHpOBaHA Ha HCIONBb30BaHUE yueOHUKA [lonomapesou U.H, Kopuunosoti O.A., Yeprosoii
HM. «buonorus. 9 xmacc» (M.: Benrana-I'pad, 2016). Y4eOHUK BXOAMT B CHUCTEMY Y4eOHO-METOAMYCCKUX
KOMIUIEKTOB «AITOPUTM ycrmexa» (KOHIEHTPUYECKHH KypC) M TOCBAIIEH H3YyYEHHIO OOMIMX OHOJOTHYECKHX
3aKOHOMEPHOCTEH.

IIporpamMma BBITIOJHSAET [1BE€ OCHOBHBIE (DYHKIIUH.

Hughopmayuonno-memoouueckas ¢ynkyus TO3BOISIET BCEM YYacTHHKaM o00pa3oBaTENBFHOTO Ipolecca
MOJNy4aTh TPEICTABICHHUS O LENSIX, COACpKaHUM, OOIIEH cTparermu OOydYeHHs, BOCIUTAHUS W Ppa3BUTHA,
00y4aroIMXCs CPeACTBAMH JAHHOTO Y4eOHOTO IpeIMeTa.

OpzanuzayuoHHO-nAGHUPYIOWAA  (QYHKYua  TPEIyCMAaTpUBaeT  BBIJEICHHE  OTamoB  OOydYeHHS,
CTPYKTYypHpPOBaHUE y4eOHOIO MaTepHaia, OIpEeAeIeHUE ero KOMUYECTBEHHBIX U KAUECTBCHHBIX XapaKTEPUCTHK Ha
Ka)XIOM U3 3TaIoB.

Henn u 3axaun npenogaBaHus OHOJIOTMHU HA CTYIIEHH OCHOBHOIO 0011ero o0pa3oBaHust

Uzyuenne Ouonornu kak y4yeOHOW AMCUMIUIMHBI MpeAMeTHOH obnactu «EcTecTBeHHO-HAydHBIE TPEAMETHI»
o0ecrieynBaeT:

1. popmupoBanue cUCTEMbI OHOJIOTUYECKUX 3HAHUN KaK KOMIIOHEHTA [IeTIOCTHON HAYYHOH KapThl MUDA;

2. OBJaJICHUE HAyYHBIM ITOAXO0AOM K PEIICHHUIO PA3INYHBIX 3a]ay;

3. popMupoBaHHe U pa3BUTHE YMEHUH (HOpMYyIHPOBATH TUIIOTE3bI, KOHCTPYHPOBATH, IPOBOIUTH DKCIIE-
PUMEHTBI, OLICHUBATh MOJTY4YECHHBIE PE3YIbTAThl; CONOCTABISATH SKCIICPUMEHTAIILHBIE U TEOPETUYECKHE
3HaHUA C 06T>CKTI/IBHI)IMI/I peainusaMU XKU3HU,

4. BOCIIUTaHUE OTBETCTBEHHOI'O M OEPEXXHOTO OTHOLICHUS K OKpY’Karollel cpesie, 0CO3HaHUE 3HAUUMOCTH
KOHIIENIUHA YCTOMYMBOTO Pa3BUTHUS;

5. hopMupoBaHUE YMEHHH U HABBIKOB 0€3011acHOTO U 3(PPEeKTUBHOTO UCTIOIH30BAHMUS JTA00PATOPHOTO
000pyI0BaHMsI, IPOBEACHNS TOUHBIX U3MEPEHUI 1 aleKBaTHOM OLIEHKHU TOJIyYCHHBIX Pe3yIbTaTOB;

6. oBJIaicHHE METO/JaMH HAYYHOW apryMEHTAIlMH CBOMX JACHCTBHUI IyTeM MPUMEHEHHS MEXIIPEIMETHOTO
aHaNM3a y9eOHbBIX 3a/1ad.

Llenu 6uonozuueckozo o6pazoeanus B OCHOBHOH 1IKoJe (OPMYIHPYIOTCS Ha HECKOJIIBKUX YPOBHSX:
rJ100aJIbHOM, METaNpeIMEeTHOM, IMYHOCTHOM M MPEAMETHOM, C Y4€TOM TpeOOBaHUH K pe3yIbTaTaM OCBOCHHUS
COZICPKAHUA IIPEAMETHBIX IIPOIPAMM.

I'moGasbHbIe eI SIBJISIOTCS OOIMMH TSI OCHOBHOTO OOIIEro U CpeHero (MoJHOro) o0Iero o0pa3oBaHusl.
OHu oIpeeNstoTCs COIUAIBHBIMU TPEOOBAHUSMH, B TOM YHCIIE H3MEHEHUEM COLMATIbHON CUTYallM1 Pa3BUTHS —
pocToM MH(DOPMAIIMOHHBIX NIEPErPy30K, U3MEHEHHUEM XapaKTepa U CII0COO0B OOIIEHUS M COIIMATIbHBIX
B3aUMOJeHCTBUI (00bEeMBI M CIOCOOBI TOTYYEHHsI HHPOPMAIIIK MOPOXKIAIOT Psil OCOOCHHOCTEH pa3BUTHS
COBPEMEHHBIX OAPOCTKOB). [ 100anbHbIe 11eTH (OPMYITHUPYIOTCS ¢ YI€TOM PaCCMOTPEHHS OMOJIIOTHYECKOTO
00pa3oBaHMs KaK KOMIIOHEHTa CHCTEMbI 00pa30BaHUs B LIEJIOM, [I03TOMY OHH SIBJISIOTCS] HanboJiee 0OLIMMHU 1
CcOoIlMaJIbHO 3HAYUMbIMU.

Taxum o0pazom, enodansrvimu yeaamu ONOIOTHUECKOr0 00pa30BaHMs SABISIIOTCA:

1. coyuanuzayus (BXOXKAEHUE B MUP KYJIbTYPBI U COIIMATIBHBIX OTHOIICHHIT) — BKJIIOUEHHE 00YJaIONINXCS B
Ty WM UHYIO TPYMITy WIK OOIHOCTh KaK HOCUTENIEH ee HOpM, ICHHOCTEH, OpUEHTAIU|, OCBANBAaEMbIX B
Ipolecce 3HAaKOMCTBA C MUPOM KHBOH NPUPOIbI;

2. npuobwenue K NO3HABAMENbHOU KYIbmype KaK CUCTeMe T03HABaTENbHBIX (HAyYHBIX) LEHHOCTEH,
HAKOIIJICHHBIX 00IIeCTBOM B chepe OHOJIOTHIECKON HAYKH.

OcHoenvte 3a0auu o0yueHMs (OMOJOTUIECKOTO 0Opa30BaHUS):

1. OpHEHTaIMA B CUCTEME MOpPAJIbHBIX HOPM U HeHHOCTeﬁZ IIpU3HAHUE BBICOKOM IIEHHOCTH KU3HU BO BCEX €€
MIPOSIBJICHUSIX, 3I0POBbS CBOETO M JAPYTHX JIIOJIEH; SKOJIOTHIECKOe CO3HAHE; BOCITUTAHUE JTFOOBU K
MPUPOAE;

2. pa3BUTHE NO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYEHHUE HOBOTO 3HAHUS O KUBOW IPUPOJIE;
IMO3HAaBATCIIbHBIX KAY€CTB JIMYHOCTHU, CBA3AHHBIX C YCBOCHHUEM OCHOB HAYYHBIX 3HaHHI71, OBJIAJICHUEM
METOAAaMH HCCIEA0BAaHUS IPUPOABI, OPMHUPOBAHHEM HHTEIICKTYAIBHBIX YMEHHIA;

3. OBJIaJeHHE KIIOYEBBIMH KOMIIETCHIUSIMH: y4eOHO-TI03HABATEIbHBIMY, HH()OPMAIIMOHHBIMHU, IEGHHOCTHO-
CMBICJIOBBIMH, KOMMYHUKATUBHBIMU,

4. ¢dopmupoBaHKE O3HABATEIBHON KYJILTYPHI, 0CBANBAEMOH B MPOIIECCE MO3HABATENLHON JICATENLHOCTH, 1
3CTETUYECKON KYJIbTYPhI KaK CIIOCOOHOCTH K 3MOLIMOHANBHO-IIEHHOCTHOMY OTHOILIEHHIO K 00bEKTaM
YKUBOW MTPHUPOIBI.




Y4eOHO — MeTOAMYECKOE U MATEPHAJILHO — TEXHUYeCKoe o0ecreyeHue
o0pa3oBaTe/ibHOI 1eATEJIbHOCTH

. Ounostornueckas Jjadboparopus

. MYJIbTHMEIMIHHOE 000pYIOBaHHE: KOMITBIOTED, NPOEKTOP
. UG POBOI MUKPOCKOIT

. MHUKPOCKOIIBI CBETOBBIE

. KOMIUICKT Ta0JIHIIT

. KOJUICKIMH, TepOapun

. MUKPOIpEnapaThl

HNHuTepHeT-pecypcsl

http://school-collection. edu.
www.informika.ru
www.bio.1september.ru
WWW.Nsu.ru
www.floranimal.ru -
www.livt.net -
www.bril2002.narod.ru —

TemaTnueckoe IVIAHUPOBaHHUE Y4eOHOI0 MaTepuaa

Ne e
ypo- § Tema ypoka
Ka
I'nasa 1. O0uiue 3aKOHOMEPHOCTH KU3HH (5 4)
1 1 | Buonorust — HayKa 0 JKHBOM MHpE
2 2 | Meroapl OMOJIOTHUYECKUX MCCIICAOBAHUN
3 3 | OOmme cBOWCTBA )KUBBIX OPTaHI3MOB
4 4 | MuoroobOpa3zue opM >KUBBIX OPraHU3MOB
8 - | Obo01eHue 1 cucTeMaTH3aIMs H3yYeHHOro Marepuaina (riasa 1)
I'naBa 2. SIBJjieHMs ¥ 3AKOHOMEPHOCTH KU3HU HA KJIeTOYHOM ypoBHe (11 )
6. 5 | MHoroobOpasue KIeToK
7. - | JLp. Ne 1 "MHuoroo0pa3sue kieTok 3yKapuot. CpaBHEeHHE paCTUTENBHBIX U )KUBOTHBIX KJIETOK'
8 6 | XUMHUYECKHE BEIIECTBA B KIIETKE
9 7 | CTpoeHue KIETKH
10 8 | Opranoupl KINETKU U UX QYHKIUH
11 9 | OOMeH BelecTB — OCHOBA CYIIECTBOBAHUS KIIETKH.
12 10 | buocunTes Oesika B KIETKE
13 11 | buocuHTE3 YrieBooB — POTOCHHTES
14 12 | OGecnieueHue KIETOK SHEPruei
15 13 | Pa3sMHOX€EHHME KIIETKHA U €€ JKU3HEHHBIN [TUKIT.
JLp. Ne 2 "PaccmaTpuBaHre MUKPOIIPENApaToOB C AESIIUMUCS KJICTKaMU PACTCHUS
16 - | O6o06menne u cucTeMaTHU3aIsl H3yIeHHOTO MaTepraa
I'1aBa 3. 3aKOHOMEPHOCTH KM3HH HA OPraHu3MeHHOM ypoBHe (18 u)
17 14 | Opranusm — OTKpBITast ’KHBas cucrtemMa (buocucrema)
18 15 | IIpuMuUTHBHBIC OPraHU3MBbI
19 15 | IIpuMuUTHBHBIC OPraHU3MBbI
20 16 | PacTuTenbHBIN OpraHu3M U €ro 0COOEHHOCTH
21 17 | MHorooOpa3ue pacTeHni 1 X 3HaUYE€HHE B IPUPOJIE
22 18 | Opranu3msl HapcTBa rpuOOB U JIMIIAHHUKOB
23 19 | XKuBOTHBII OpraHu3M M ero 0COOEHHOCTH
24 20 | Pa3HOOOpa3ue KUBOTHBIX
25 21 | CpaBHeHHUE CBOIMCTB OpraHM3Ma 4YeJOBEKa M KHBOTHBIX
26 22 | Pa3MHOKEHHE )KUBBIX OPTraHU3MOB
27 23 | nauBuayapHOE pa3BUTHE
28 24 | OOpazoBaHue MOJIOBBIX KJIeTOK. Metio3



http://www.informika.ru/text/database/biology/
http://bio.1september.ru/urok/
http://www.nsu.ru/materials/ssl/distance/Biology/Archives/contents.html
http://www.floranimal.ru/
http://www.livt.net/
http://www.bril2002.narod.ru/biology.html

29 25 | M3yuenue MexaHM3Ma HACJICICTBEHHOCTH
30 26 | OCHOBHBIC 3aKOHOMEPHOCTH HACJICAOBaHUS IIPU3HAKOB Y OPIraHU3MOB
31 27 | 3aKOHOMEPHOCTH U3MEHUYHUBOCTH.
JL.p. Ne 3 "BpIsiBIIcHHE HACTICICTBEHHBIX U HEHACIICACTBEHHBIX MPU3HAKOB Y PACTCHUI Pa3HBIX
BUIOB"
32 28 | HenacnenctBeHHast N3MEHYUBOCTD.
JI.P. Ne 4 "M3yueHrie "3BMEHYMBOCTH Y OpPraHu3MoB"
33 29 | OCHOBBHI CeNeKIIMN OPraHu3MOB
34 - | OGoOIIeHNe ¥ cHCTEMaTH3aIHs U3yYeHHOTo MaTepuana (Taasa 3)
I'naBa 4. 3aK0OHOMEpPHOCTH MPOUCXO0KIEHNs U Pa3BUTHSI KU3HU HA 3emute (21 4)
35 30 | IIpencraBieHus 0 BOBHUKHOBCHHUH KHU3HU Ha 3eMJIC B HICTOPUH €CTECTBO3HAHMUS
36 31 | CoBpeMeHHbIE MPEICTABICHUS O BOSHUKHOBEHUH KH3HH Ha 3emIie
37 32 | 3nauenue ¢poTrocuHTE3a U OMOIOTHYECKOTO0 KPYTOBOPOTA BELIECTB B PA3BUTHHU KU3HU
38 33 | Drarbl pa3BUTHS KU3HU Ha 3eMiIe
39 34 | Uneu pa3BUTHS OPraHUYECKOro MUpa B OMOJIOTHU
40 35 | Yapnz JapBuH 00 3BOIIOIUN OPraHUYECKOI0 MHpa
41 36 | CoBpeMeHHBIE MPECTaBICHHUS 00 HBOJIOIMN OPraHMYECKOr0 MUpPa
42 37 | Bun, ero KpuTepuu U CTPYKTypa
43 38 | Iporeccs 00pa3oBaHus BUIOB
44 39 | MaxkposBoionys KakK MPOIeCC MOSBICHNS HAIBHIOBBIX TPYII OPraHU3MOB
45 40 | OcHOBHBIE HaNpaBIICHHS YBOTIONNU
46 41 | TlpuMepsl 3BOJIIOLIMOHHBIX TPEe00pa30BaHHi JKUBBIX OPraHU3MOB
47 42 | OcHOBHBIE 3aKOHOMEPHOCTH IBOJIOLUU
48 - | JLp. Ne 5 "IIpucnocoOaeHHOCTh OpTaHU3MOB K cpesie OOMTaHus"
49 43 | YenoBek — NpeACTaBUTENb KUBOTHOTO MHAPA
50 44 | DBOJIIOIMOHHOE TPOUCXOXKICHHIE YCIIOBCKA
51 45 | DTanbl SBOJIOIMU YEJIOBEKa
52 46 | YenoBeueckue pachl, HX POJCTBO U MPOUCXOXKICHHIE
53 47 | YenoBek Kak JKATENb OMoCc(ephl U €ro BIMSHAE Ha PHUPOAY 3eMITH
54 - | OGo0Imenne u cucTeMaTh3anus H3y9eHHOro MaTeprana (Tiuasa 4)
I'naBa 5. 3aK0HOMEpPHOCTH B3aMMOOTHOIIIEHUIA OPraHu3sMoB M cpensl (14 u)
55 48 | Ycnosus xxu3au Ha 3emiie. Cpelibl )KU3HU M DKOJIOTHYECKHE (haKTOPEI
56 49 | OGmue 3aKOHBI ASHCTBHS (PAKTOPOB CPe/ibl HA OPraHU3MBI
57 50 | IIpucnocoOeHHOCTh OPTaHU3MOB K AEWCTBHUIO (haKTOPOB CPEIbI
58 51 | BuoTtuueckue cBsI3U B IPUPOJIE
59 52 | Tlonynsuuun
60 53 | ®yHKIMOHUPOBaHKE TIONYJISIIUU B IPUPOJIC
61 - | JLp. Ne 6 "Onenka kauecTBa OKpy’karomiei cpens”
62 54 | CooOmectBa
63 55 | BuoreorieHo3b1, 3KOCUCTEMBI U Orochepa
64 56 | Pa3Butue u cMeHa OMOIIEHO30B
65 57 | OcHOBHBIE 3aKOHBI YCTOHUMBOCTH XKHBOH NPUPOJIbI
66 58 | Dkonoruueckue npodiemMsl B Ouochepe. Oxpana npupoasl
67 - O06001IeHNe U cCUCTeMaTH3alns N3y4YeHHOTo MaTepuaia (riiasa 4)
68 - | UtoroBsIil KOHTPOIL 3HAHUI




Conep:xanue
pa3aesioB mpuMep-
HO¥ MPOrpaMMBbI

OcHoBHOe coJep:KaHHe
10 TeMaM padoyeii MporpaMmbl

XapakTepucTHKa 0CHOBHBIX BU/I0B
JesITeJIbHOCTH 00y4alolerocs

Tema 1. O01ue 3aKOHOMEPHOCTH *KU3HM (5 1)

buonorus xak Hayka.
Posb Guonoruu B
[IPaKTUUECKON
IEATEILHOCTH JIOJIEN

Buosorus - Hayka 0 :KHBOM MHpe.
bromnorus - Hayka, HCCIEeAYIOMIAs XKU3Hb.
W3yuenne npuposl B 00CIEICHUH BbI-
JKUBaHMA Trofel Ha 3emie. bruosmorns -
CHCTeMa pa3HBIX OMOIOTHIECKHUX 0bJac-
Teit Hayku. Pons Omonornu B mpakTHyec-
KOU JIeATEIbHOCTH JIFOAEH

HaspBaTe 11 XapakTepnu30BaTh pa3IudHbIC HAYd-
HbIC 00J1aCTH OMOJIOTHH.

XapakTepu30BaTh pPOh OHOJOTHYECKIX HAYK B
[IPaKTUYECKON AESTEIbHOCTHU JIOAEH

MeTo/1bl H3yUCHUSI
OpraHu3MOB: Ha0IIIO-
JICHUE, U3MEPEHHE,
IKCIICPUMEHT

MeTo/ 16l OMOJIOTHUECKHUX UCCIIEIOBAHHNI!
Ha0IIoJeHUe, U3MEPEHHE, CPABHEHUE,
OIMCaHue, SKCIEPHUMEHT, MOJICIIMPOBa-
Hue [IpaBuia paboTsl B kabuHere 610JI0-
MU ¢ OMOJIOrMYEeCKUMH TIPHOOpaMu 1
HUHCTPYMEHTaMHU

OOBSICHATD Ha3HAYEHHE METOJIOB HCCIICI0BAHNS B
Ouonoruu.

XapakTepu30oBaTh ¥ CPAaBHUBATH METOJIBI MEXKITY
co0oii.

CoOmoaars npasuiia paboTsl ¢ 1a00paTOPHBIM
obopynoBaHuEeM

OTnnuuTensHbIe TpU3Ha-
KU JKUBBIX OPTaHU3MOB.
OcobeHHOCTH XUMUYEC-
KOT'O COCTaBa JKMBBIX Opra-
HU3MOB: HEOPTaHUUECKHE
U OpraHUYecKHue B-Ba, UX
pOJIb B OpraHu3Me

OO0wmue cBOMCTBA JKMBBIX OPraHMU3-
MOB. OTJINYHATENBHBIC TIPU3HAKHU JKUBO-
I'0 ¥ HEXKMBOTO: XMMHUYECKHUHA COCTaB,
KJICTOYHOE CTPOCHHE, 0OMEH BEIIECTB,
Pa3MHOXCHHUE, HACIICACTBEHHOCTb, U3-
MEHYHBOCTh, POCT, Pa3BUTHE, pa3pa-
XKHUMOCTB. B3aI/IMOCB5135 JKHUBBIX opra-
HU3MOB U cpe;u)l

HasbIBaTh 1 XapakTepH30BaTh NPU3HAKN JKUBBIX
CYIIECTB.

CpaBHUBATH CBOWCTBA )KUBBIX OPIaHU3MOB U TEI
HEKUBOI IIPUPOJIBI, IETIaTh BHIBOIBI

Paznoobpazue opranusz-
MOB. OTIUYHUTETIHHBIC
TIPU3HAKA TIPEACTABUTE-
JIeH pa3HBIX IapCTB
SKUBOH MPUPOJIBI

MHoroodpa3sue ¢popm xu3uu. Cpep
JKU3HH Ha 3eMJIe 1 MHOT000pa3ue ux
opranu3MoB. Kierounoe pazHooOpasue
OpraHU3MOB M UX LapcTBa. BUPYCH - He
KiIeToyHas Gopma xxu3HHU. PazHOOOpasune
OmocucTeM, 0TOOpakaromiee CTPyKTyp-
HbIC YPOBHH OPraHU3aH1 KH3HU

Paznnyath yeTsipe cpelibl )KU3HU B OHochepe.
XapakTepu30BaTh OTIHUYUTENIBHBIE OCOOCHHOCTH
MIPE/ICTABUTENICH Pa3HBIX LIAPCTB KHUBOH MPUPOJIBL.
OOBSICHATE 0OCOOCHHOCTH CTPOCHHMS M )KU3HEIesI-
TEJILHOCTH BUPYCOB. OnpeieniTh MOHATHE «Ono-
cucTeMay. XapaKkTepr30BaTh CTPYKTYPHBIE
YPOBHU OpTraHU3alUH KU3HU

O0001IeHHEe U CHCTEMATH3AIUS
3HAHU# 10 TeMe «Oome
3aKOHOMEPHOCTH KU3HID

OOBACHATH POJIb OMOJIOTHH B KI3HHU YCIIOBEKA.
XapakTepu3oBaTh CBOMCTBA kUBOTO. OBIa/IeBaTh
YMEHHEM apTyMEHTHPOBATh CBOIO TOUKY 3PEHUS
npu 00CYXICHHH MPOOIEMHBIX BOIPOCOB TEMBI,
BBITIOJTHSISI UTOTOBBIC 3aJaHHSL.

OcHOBHBIE MOHSATHS, KOTOPbIE HEOOXO-
JIMMO YCBOUTb y4alllMMCS I1OCJIE U3y4e-
Husl TeMbl «O01IHe 3aKOHOMEPHOCTH
SKM3HH

Buocucrema, buocdepa, HaOIrOICHIE, OMTUCAHNE,
U3MepeHHe, CPaBHEHHE, IKCIIEPUMEHT (OIIBIT), MO-
JIeTTMPOBAHNE, IPU3HAKH )KUBOT'0, OMOJIOTHIECKOE
pasHooOpasue, CTpyKTypHbBIE YPOBHH OpraHu3a-
LM KU3HU (MOJICKYJISIPHBIA KJIETOYHBIH, OpraHu3-
MEHHBIH, MOMYJISIIMOHHO-BUIOBOH, OMOTeHeTH-
4yeckwii, OnochepHsIii).

Tema 2. 3aKOHOMEPHOCTH KU3HU HA KJIeTOYHOM ypoBHe (11 1)

Kierounoe crpoenue op-
raau3mMoB. MHoroo0pasue
KJIeTOK. MeTobl u3yue-
HUA )KUBBIX OPTaHU3MOB!
Ha0JII0/IeHUE, M3MEPEHNE,
IKCICPUMEHT

MHoroo6pa3ue KJIeTOK.
MHoroo0pasue THIIOB KJIETOK: CBOOOI-
HOXXHUBYIIIME ¥ 00pa3yronie TKaH!, Ipo-
KapHUOThI, 3yKapHOThl. PoJIb yU€HBIX B
M3Y4YEHUH KIIETKU.

Jabopamopnan pab6oma Nel
«MHOroo0pasue KIeTOK 3yKapHuoT.
CpaBHEHHUE PACTUTEIBHBIX U JKUBOTHBIX
KIICTOK)

OnpenensTe OTAMYUTEIbHbBIE TPU3HAKH KJIETOK
MPOKApUOT U SyKapuoT. [IpUBOIUTE IPUMEPHI Op-
TaHW3MOB NPOKAPHOT U AYKAPHOT. XapaKTepH3o-
BAaTh CYIIECTBEHHBIC IPU3HAKA )KU3HEACSITEIBHOCTH
CBOOOHOKHUBYIIEH KIETKH M KIIETKH, BXOJSIIICH B
coctaB TkaHu. CpaBHUBATH CTPOCHUE PACTUTEIb-
HBIX U )KMBOTHBIX KJIeTOK. DUKCHPOBATh pe3yibTa-
TBI HAOJIIOIEHUH | e1aTh BbIBOALL. CoOionaTh
npaBuiia paboThl B KabuHeTe, oOparieHus ¢ Jadopa-
TOPHBIM 000pPYy/JOBaHHEM

Oco0eHHOCTH XUMHUYEC-
KOT'0O COCTaBa XHUBbIX
OpPraHU3MOB: HEOPIaHH-
YCCKHUeC n OpFaHI/IquKI/Ie
B-Ba, UX pOJ'II) B
opraHusmMe

XuMHYeCKHE BEIIeCTBA B KJIETKe
Oco0EeHHOCTH XUMHYECKOI0 COCTaBa
)I(HBOﬁ KIJICTKH U €0 CXOACTBO y paSHLIX
THIOB KJIeTOK. Heopranuueckue u opra-
HUYeCKHe B-Ba KieTku. ComeprkaHue BO-
JIbI, MHHEPAJIbHBIX COJICH, YIJICBOIOB, JIN-
MUI0B, OEJTKOB B KIIETKE U opranusmMe. Mx
(hYHKIHU B )KU3HEACATCIILHOCTH KIICTKU

PaznuyaTh 1 Ha3bIBATh OCHOBHBIE HEOPIAHUYECKUE
U OpraHuvYecKre BerecTBa KieTku. OObSICHATD
(hyHKIIUHU BOJIBI, MUHEPAIBHBIX BEIIECTB, OCIKOB,
YTIIEBOJIOB, JIUTIAAOB U HYKJIEMHOBBIX KACIOT B
kietke. CpaBHUBATH XUMUYECKUH COCTaB KIETOK
JKUBBIX OPTAaHU3MOB M HEXUBOU MPHUPOJIBI, 1E]TaTh
BBIBOJIBI




CTpoeHune KIeTKH: SApo,
KJIETOYHAsT 000JI0YKa,
Ia3MaThuaeckasi MeMopa-
Ha, IIUTOTIIa3Ma, TUIACTH-
JIbI, MUTOXOHJIPUH, BaKyO-
1. XpOMOCOMBI

CrpoeHue KJiIeTKn

CTpyKTypHBIE YaCcTH KJIETKU: MEMOpaHa,
PO, UTOILIA3Ma C OPraHOUIAMHU 1
BKJIFOUCHUSIMH

Paszmmuars ocHoBHBIC YacTH KiIeTKH. Ha3piBaTh 1
OOBSCHATH CYIIECTBEHHBIE TIPU3HAKHN BCEX YacTeH
xietkn. CpaBHUBATH OCOOCHHOCTH KJIETOK
pacTeHui U KUBOTHBIX

Oprasouabl KJIETKH H UX (pyHKIHH
MewMmOpaHHbIe 1 HEeMEMOpaHHBIE OpraHo-
UJIbI, OTIIMYHUTEIIbHBIE 0COOCHHOCTH X
CTpOCHHMS ¥ HYHKIHN

Briaenars 1 Ha3bIBaTh CYIIECTBEHHBIE IPU3HAKH
cTpoeHust opraHonioB. OOBSICHATH (DYyHKIUH
OTJIEIbHBIX OPTaHOU/IOB B JKU3HEESATEIBHOCTH
PacTUTENILHOM U )KUBOTHOM KJIETOK

OOMeH BEIIECTB U
MPEBPAIIEHHS YHEPTHH -
TIPU3HAK KUBBIX
OpTaHWU3MOB

O0MeH BellecTB — OCHOBA CyLIECT-
BOBaHHA KJIETKH

TTonsite 00 0OMEHE BEIIECTB KaK COBO-
KYITHOCTH OMOXMMHUUYECKHUX PEAKI[HIA,
00€eCIIeUNBAIOIINX JKU3HEAEATEILHOCTE
KJIETKU. 3HaYEHHE aCCUMWIALIMHI U JIAC-
CUMWJISILIMHK B KJIeTKe. PaBHOBecHe 3Hep-
FEeTUYECKOr0 COCTOSIHUSA KIIETKH - 00ec-
neueHue e€ HOPMaIbHOTO ()yHKIIHOHHUPO-
BAaHUA

OmnpenensaTs NOHATHE «OOMEH BEIECTBY. Y CTa-
HaBJIMBATh PA3JINUUE MOHATHH «aCCUMMIISLIUSY U
«IACCUMMIILHSD). XapaKTepH30BaTh U CPAaBHU-BATh
POJIb ACCUMWIISILIAY U TUCCUMMIALINN B
KHU3HEIEATEIEHOCTH KIICTKH, J1e7IaTh BBIBOABI Ha
ocHoOBe cpaBHeHU. OOBACHATH poib ATD kak
YHUBEPCAIBHOTO NIEPEHOCYUKA H HAKOITUTEIIS
SHEPIUH. XapaKTepH30BaTh YHEPTETUICCKOE
3HaYeHHE OOMEHa B-B ISl KIIETKH ¥ OpraHu3Ma

Opranndeckue B-Ba. Mx
POJIb B OpraHu3Me

buocunTe3 0ejIka B ;JKHBO# KJIEeTKe
[TousTue o 6uocuHTE3€e. DTAIbl CHHTE3a
6ernka B ki1eTke. Posib HYKJICHHOBBIX
KHCJIOT ¥ pu0OOCOM B OHOCHHTE3e OCIIKOB

OnpenessiTh MOHATHE «OUOCUHTE3 OeKay.
BLIZ[eJ'IHTb 1 Ha3bIBaTh OCHOBHBLIX YYAaCTHHUKOB
ouocuHTe3a Oenka B KiIeTke. Pa3nuyars u
XapaKTepU30BaTh ATAIBI OMOCHHTE3a OeKa B
KIIETKE.

Buocunres yriieBogoB — ¢GpoTocuHTE3
[MousTre 0 HOTOCHHTE3E KaK Mporecce
CO3/IaHHUs YTIICBO/IOB B KMBOM KIIETKE.
JBe craguu HOTOCHHTE3a: CBETOBAs U
TEeMHOBas. Y CIOBHS NPOTEKaHus HoTo-
CHHTE3a U €r0 3HaYCHUE JUIS IPUPOIBI

Omnpenensats noustue «porocuures». CpaBHUBATH
craaun GoTocuHTE3a, JeNaTh BHIBO/IBI HA OCHOBE
CpaBHEHUSL.

XapakTepu30BaTh 3HaUeHHE (POTOCHHTE3a [UIL
pacTUTENBEHOHN KIETKH M MPUPOJIBI B IEJIOM

Pousb npixanus B
JKH3HEIEATENLHOCTH
KJICTKH U OpTraHu3Ma

OodecneyeHue KIeTOK IHEpPrueii.
[ToHsATHE O KJIIETOYHOM JIBIXaHUH KaK O
nporecce 00ecrnedeHust KJISTKH SHepTuen
Crauu KIeTOYHOTO JIBIXaHuUs: OECKUCIIO-
poaHas (pepMeHTaTUBHAS, WIIN TIIMKO-
JU3) ¥ KUCJIOpoAHas. Poib MUTOXOHApUI
B KJICTOYHOM JIbIXaHUH

OrnpenensTs MOHATHE KKICTOYHOE TBIXaHUCY.
CpaBHHBATh CTaJUU KICTOYHOTO ABIXaHUA H JIC-
7aTh BEIBOABI. XapaKTepH30BaTh 3HAUCHUE KIIC-
TOYHOTO JBIXaHUS JJIs1 KJICTKH M OpTaHH3Ma.
BrIsiBiSITH CXOACTBO M pa3sjiInure AbIXaHUA U
¢doTocunresa

MHuoroo0pasue KJIEeTOK.
PaszmuoxeHune. MeTo bl
U3YUCHUS KUBBIX
OpTaHNU3MOB:
HaOJII0IcHUE,
HU3MEpeHHe,
9KCIICPUMEHT

Pa3MHoOKeHHe KJIETKHU U €€ JKU3HEH-
HBIH IUKJI
PazMHOXkeHue KIeTKH MyTEM JIeNIeHUs -
o0111e€e CBOMCTBO KIIETOK OJHOKJIETOYHBIX
1 MHOT'OKJIETOYHBIX opranu3moB. Kie-
TOYHOE JIeJICHUE Y MPOKAPUOT - JEJIEHUE
KJIETKU Ha/Boe. JleeHue KIEeTKU y dyKa-
puot. Muro3. ®@a3el MuTo3a. JKu3HeHHbIH
UK KJICTKH: HHTepda3a, MuTo3. Pa3zae-
JIEHHE KJIETOYHOT'O COJIEPKUMOTO Ha JBE
JIOYEPHUE KIIETKU.

Jlabopamopnas paboma Ne 2

«PaccmarpuBaHre MUKpOIIPENapaToB ¢

JICNSTIUMHACS KJISTKAMU)

XapaxkTepu3oBaTh 3HAUEHHE PA3MHOKEHUS KIJIETKHU.
CpaBHMBATH JIelIEHNE KJIETKH MPOKAPHOT U dyKa-
PHOT, JienaTh BbIBOJIbI HA OCHOBE cpaBHeHus. Omnpe-
JIETISITh TIOHATHUST «MUTO3» U «KJICTOUHBIN UK.
OOBSICHATD MEXaHU3M paclpe/ieeHHs HaCIeaCT-
BEHHOT'0 Marepuaa MeKay JBYMsI JOUEPHUMHU
KJIETKaMH y IPOKAapHOT U 9yKapHoT. HazpiBaTh 1
XapaKTepU30BaTh CTa UK KIETOYHOTO IHUKJIA.
HaOmonate 1 OnMChIBaTh JEISAIINECS KISTKH 110
TOTOBBIM MHUKpoTIpenapaTaM. GUKCHpoOBaTh pe3yiib-
TaTHl HAONIIOJCHUH, (POPMYJIUPOBATH BBIBOBI.
CobmoiaTh ipaBuiia paboThl B KabuHETe, oOpare-
HUS ¢ 1a00pPaTOPHBIM 000PYOBaHUEM

O00011IeHHe M cUCTEeMATU3ALMS
3HAHUI 10 TeMe «3AKOHOMEPHOCTH
JKH3HU HA KJIE€TOYHOM YPOBHE»

XapakTepu30BaTh CyIECTBEHHbIE TIPHU3HAKU BaXK-
HEWIINX MPOLECCOB KU3HEAEATEIHHOCTH KIIETKH.
Hcnonb3oBaTh HH(YOPMALIMOHHBIE PECYPCHI JIIS
MOATOTOBKH IIPE3EHTALNI U COOOIIEHNH 110
MarepuagaM TeMbl

OcHOBHBIE OHATHS, KOTOPbIC
HEOOXOIMMO YCBOUTH yJalUMCs MOCTe
M3yYCHHSI TeMBI "' 3aKOHOMEPHOCTH
JKU3HU Ha KJIETOYHOM YpOBHE"

[IpokapuoThl, 3yKaprOThl, OPraHOUAbI KJIETKH, MO-
HOMEPBI, MOJIUMEPHI, HYKJIEHHOBBIE K-ThI, HYKJICO-
tunsl, JIHK, PHK, AT®, depmentsi, GoTOCHHTES,
MeTa00JIM3M, aCCUMMIISAIINS, TUCCUMUIISIIUS, TJIH-
KOJIN3, KJIETOYHOE, JIbIXaHue, MUTO3, HHTep(hasa,
KJIETOYHBIN UK.

Tema 3. 3aKOHOMEPHOCTH KU3HU HA OPraHu3MeHHOM ypoBHe (18 u)




OOMeH BeIecTB U Tpe-
BpAIICHHsI YHEPTHH -
MPU3HAK KHUBBIX Opra-
HU3MOB

Opranusm — OTKpbITas KUBas
cucrema (ouocucrema)

Opraan3M Kak xuBas cucrema. Kommo-
HEHTHI CHCTEMBI, MX B3aUMOJICHCTBHE,
obecrieynBaroLiee 1eJI0CTHOCTh ONoCHUC-
TEMBbI «OpraHu3my. Peryssius npoiec-
COB B Onocucreme

OO0O0CHOBBIBATh OTHECEHHE KUBOTO OPTaHU3Ma K
6uocucreme. BoIesTh CylIeCTBEHHbIE TPU3HAKH
OMOCHUCTEMBI «OPTaHNU3M»: OOMEH B-B M MPEBpaIlle-
HUSI 9HEPTHH, IMTAHUE, IbIXaHUE, TPAHCIIOPT B-B,
CBSI3U C BHEIIHEH cpeioil. OOBACHITH IIEIOCTHOCTh
U OTKPBITOCTh OMOCUCTEMBI XapaKTepU30BaTh CIO-
COOHOCTh OMOCUCTEMBI K PErYJISIIIHH POIIECCOB
KU3HEICATCIBHOCTH

Pa3noobpasue opranus-
MOB. bakrepuu. Muoro-
oOpasue b6akrepuii. Ponb
OaxTepwii B Ipupojae u
JKU3HU YesloBeKka. Bupy-
CBI - HEKJICTOYHBIE (Op-
MBI.

IIpuMUTHBHBIE OPTAaHU3MBI:
OJTHOKJICTOYHBIE, MHOTOKJICTOUHBIE U
HekJIeTouHble. bakTepun Kak ogHOKIIe-
TOYHBIE TOSACPHBIC OPraHU3MbL. Bupych
Kak HeKIeTogHast hopMma xu3Hu. OTin-
YUTETBHBIE 0COOCHHOCTH OaKTepuil 1
BUpPYCOB. 3HaUCHNE OaKTEPH U BUPYCOB
B IIPUpPOJIE

BblensaTs cylecTBeHHbIE IPU3HAKN OaKTepHH,
nuaHoOaxkTepuit u BUpYcoB. OOBSICHATh CTPOCHUE U
3Ha4YeHHe OaKkTepnii, TIMaHOOAKTEPHH U BHPYCOB.
OOBACHATH TIpOIIeCC TPOHUKHOBEHUS BUPYCa B
KJIIETKY M €r0 pa3MHOKeHUs. [IpHBOANTE IpUMEpBI
3a00JIeBaHN, BEI3BIBAEMBIX OAaKTEPUSIMU U
BUPYCaMU

Pacrenus. Knerku u op-
rassl pacreHuil. PazmHo-
skenue. becnionoe u nono-
BOE Pa3MHOXKCHUE

PacrurebHbIN OPraHu3M U ero
0COOCHHOCTH

I'maBHBIC CBOMCTBA pacTCHHUIA: aBTOTPOR-
HOCTh, HECTIOCOOHOCTh K aKTUBHOMY
MepeBUKEHUIO, pa3MEIIeHNE OCHOBHBIX
yacTel - KOpHS U modera B ABYX Pa3sHBIX
cpenax. OcCOOCHHOCTH PaCTHTEIBHOM
KJIETKU: IPUHAJJIEKHOCTD K 9yKapHoTam,
HaJIMYUE KIETOYHON CTEHKH, MJIACTH U
KPYITHBIX BakyoJeil. CriocoOsl pa3MHO-
JKCHHS PaCTCHHUI: TIOJIOBOE U Oecroroe.
OCOOCHHOCTH TIOJIOBOTO Pa3MHOKEHHUSL.
Turbl 6eCroyIoro pa3sMHOKEHUS: Bere-
TaTUBHOE, CIIOPaMHU, JICJICHUEM KJIETKU
HaJBOE

Boiensate u 060011aTh CyIIeCTBEHHbBIE IPU3HAKU
pacTeHU U PACTUTEIbHON KIETKU. XapaKTepu3o-
BaTh 0OCOOCHHOCTH MPOLIECCOB KU3HEACATEIHHOCTH
pacTeHuii: MUTaHus, IbIXaHus, OTOCHHTE3a, pas-
MHOXeHUs. CpaBHUBATh 3HAUCHHUE TTOJIOBOTO U
6ecmosioro croco00B Pa3MHOKEHHS PACTEHHH, Jie-
JaTh BBEIBOJBI HA OCHOBE cpaBHEHMS. OOBACHATH
POJIb pa3IMYHbBIX PACTEHHUN B )KU3HU YEJIOBEKA.
[IpuBOANTE MpUMEPBHI UCTIONIL30BAHUS YETOBEKOM
Pa3HbIX CIIOCOOOB Pa3MHOKEHHUS PACTCHHH B
XO3HCTBE U B IPUPOJIE

MHoroobpasue
pacTeHuH, IPUHIIUIIBI UX
KIaccu(pUKaIum

MHoroo6pa3ue pacTeHnii ¥ 3HAYEHHE B
npupoe

O06o01eHne paHee N3YIEHHOTO MaTepH-
aia. MHOrOOOpa3ue pacTeHHIA: CIIOPOBBIC
1 ceMeHHbIe. OCOOCHHOCTH CIIOPOBBIX
pacTeHHii: BOIOPOCICH, MOXOBH/IHBIX,
MAIIOPOTHUKOB, XBOIICH U IIAYHOB; Ce-
MEHHBIX PACTCHHUI: TOIOCEMEHHBIX U
uBeTKoBbIX Kitacchl otnena [[BeTkoBbIe:
JIBy}IOJ'H)HI)Ie U OJHOOOJIBHBIC paCTeHI/Iﬂ.
OCOOEHHOCTH Y 3HAYEHUE CEMEHH B
CPaBHEHUHU CO CIIOPOH

Briaensate u 060011aTh CyIeCTBEHHbBIE IPU3HAKH
pacTeHuil pa3HbIX IPYIII, MIPUBOIUTEH IPUMEPhI STHX
pactenuii. Bermenars u 0600m1aTh 0COOEHHOCTH
CTPOCHUS CIIOPOBBIX U CEMEHHBIX pacTeHnil. Cpas-
HUBATh 3HAYCHUE CEMEHH U CIIOp B )KU3HU PACTCHUN

I'pubs1. MHOTOOOpa3Ne
rpubOB, X POJb B TIPHU-
pOIie U )KU3HU YeJIOBEKa.
JInmaiaukn. Poae mm-
IIaWHUKOB B MIPUPOIC U
JKA3HH YeJIOBEKA

Opranusmbl HapcTBa rpuéoB u
JIMIIATHUKOB

I'puOBI, NX CXOJCTBO C IPYTUMH dyKa-
PHOTHYECKUMH OpraHn3MaMu: PacTeHH-
SIMHU 1 )KUBOTHBIMH, U OTJIMYHME OT HUX.
Criermudprraeckue cBoiicTBa rpudoB. MHO-
rooOpasue U 3HaUeHHE TPUOOB: IIIeCHE-
BBIX, IIUIANIOYHBIX, apa3uTuueckux. JIu-
IIAHHUKY KaK 0COOBIe CHMOMOTHYECKHUE
OpTraHU3MBI; UX MHOTOOOpa3ue 1 3Have-
HHE

BriensaTe 1 xapakTepru3oBaTh CyIECTBEHHBIC
TIPU3HAKK CTPOCHHS ¥ IPOLIECCOB JKU3HEAEATEIb-
HOCTH TPHOOB M JINIIAHUKOB HA KOHKPETHBIX
npumepax. CpaBHUBATH CTPOECHHE TPHOOB CO
CTPOCHHEM PACTECHUH, )KUBOTHBIX M JINIIAHHUKOB,
JIeTIaTh BHIBOABI. XapaKTepHU30BaTh 3HAUCHHE
rpu0OB M JMIIAHUKOB JUIsl TIPUPOBI U YeJIOBEKA.

’Kusorssie. [Tpouecchl
JKHN3HCACATCIBbHOCTH U
HX peryysiuus y
JKUBOTHBIX

7KMBOTHBI OPraHu3M U ero
0CO0CHHOCTH

OCo0EHHOCTH KMBOTHBIX OPTaHU3MOB:
MPUHAATIEKHOCTh K dyKapuoTaMm, rete-
poTpodHOCTH, CIOCOOHOCTH K aKTUBHOMY
MepeIBIKEHNUIO, 3200Ta O IOTOMCTBE,
NOoCTpoiKa uiuil (THE3 L, Hop). [ere-
HHE KHBOTHBIX 0 CTIOCO0aM T0OBIBAaHUS
MIUIIN: PACTUTENBHOSTHBIC, XUIIHBIE,
Mapa3uTHYECKUe, a1aIbIIIKH, BCSSTHBIC

Brienste u 0600m1aTh CyIIeCTBEHHBIE TPH3HAKH
CTPOCHUS U MPOIIECCOB KUIHEACATSILHOCTH KH-
BOTHBIX. HabroiaTh 1 onMchIBaTh MOBEICHHE
KHUBOTHBIX. OOBSCHSTH POJIb PA3ITHMYHBIX KUBOT-
HBIX B JKH3HU YelloBeKa. XapaKTepru3oBaTh CIOCO-
ObI MUTAHMs, pacCelICHNUs, IepeKUBaHNs HebIaro-
MPUATHBIX YCIOBUHA U MOCTPONKHU SKMITHII]
JKUBOTHBIMHU




Mmuoroo0pa3ue (TUIIBI,
KJIACChI) KHUBOTHBIX, UX
pOJIb B IIPUPOJIE U JKU3HH
4eJoBeKa

Pa3Hoo0pa3ne *KHBOTHBIX

Jlenenue KUBOTHBIX Ha JBa MOALAPCTBA!
IIpocreiimue n Muoroknerounsie. Oco-
OGEHHOCTH NMPOCTEHIINX: pacIpocTpaHe-
HHe, TUTaHue, epeiBUKeHne. MHoro-
KJIETOYHBIE )KUBOTHBIE: OECII03BOHOYHBIC
1 1103BOHOYHBIe. OCOOEHHOCTH pa3HbIX
THUIIOB OECIIO3BOHOYHBIX )KUBOTHBIX.
OcobenHocTH THIa X0pJA0BbIE

Breinenars u 0000maTh cynecTBeHHbIE TPU3HAKH
CTPOCHUS H MPOIIECCOB KUIHEACATSIIEHOCTH
JKUBOTHBIX. BBIABIATS MPHHAIIIC)KHOCTD )KUBOT-
HBIX K OTIPE/ICJIEHHON CUCTEMAaTHYECKOM TpyIITe
(xnaccudukanumn). OOBACHITH POJIb PA3ITUIHBIX
JKUBOTHBIX B KU3HU YeNIOBEKa. XapaKTepu30BaTh
POCT U pa3BUTHE KUBOTHBIX (Ha IpUMeEpE Kiacca
Hacekombie, Tuna XopoBsie)

Oomrue cBeeHus 00 op-
raHusMme uenoseka. HepTol
CXOZCTBA H Pa3INyMs Ue-
JIOBEKa M )KUBOTHBIX.
CrpoeHne opraHm3Ma ge-
JIOBEKa: KJICTKH, TKaHH,
OpraHbl, CHCTEMBI Opra-
HOB.

CpaBHeHHe CBOMCTB Opranu3zma
YeJI0BeKa M sKHBOTHBIX

O06o0meHne paHee N3YIeHHOTO MaTepH-
ana. CXOJICTBO YeJIOBEKA M )KUBOTHBIX.
OTinune JenoBeka oT JKMBOTHBIX. CHc-
TEMBI OPTAHOB y YeJIOBEKa KaK OpTaHU3-
Ma: AIIEeBapUTEIbHAS, IBIXaTeIbHAS,
KPOBEHOCHAsI, BhIIeUTEeNbHAS. OpraHbl
9YBCTB. Y MCTBEHHBIC CIIOCOOHOCTH Ye-
noBeka. [IpuanHbl, 00yCIIOBIHUBAIOIINEC
coIMaIbHbLIE CBOMCTBA YEJIOBEKA

[TpuBOaMTH TOKa3aTEIHCTBA POACTBA YEIOBEKA C
MJICKOIIMTAIOIUMH KHUBOTHBIMH. BBISBIATE 1 Ha-
3bIBaTh KJICTKHU, TKAHH, OPTaHbl U CHCTEMBI OPTaHOB
YeroBeKa Ha pUCYHKAX ydeOHNKa U TaOJIHIax.
CpaBHUBATH KJICTKH, TKAHU OPTaHU3Ma YEIIOBEKA
JKUBOTHBIX, JIeNIaTh BBIBOJBIL. BrIiensaTe ocoGeH-
HOCTH OMOJIOTMYECKON MPUPO/IBI YEIOBEKA U €ro
COLMAILHON CYIHOCTH, JIeTIaTh BHIBOBI

becnonoe u monosoe
pasmHOxeHue. [TlomoBeie
kietkn. OmmiogoTBOpe-
HHE

Pa3zMHoKeHHe KUBBIX OPraHU3MOB
THIBI pa3MHOKEHHSL: TIOJIOBOE U Gecrio-
n0e. OCOBGEHHOCTH MOJIOBOTO Pa3MHOXKeE-
HUS: CIIUSTHAE MY)KCKHX U KEHCKHX Ta-
MET, OTUIOZIOTBOPEHHE, 0Opa3oBaHuUe 3H-
roTel. Becmomnoe pasmHoskeHue: BereTa-
THBHOE, 00pa3oBaHKeE CIIOP, JeICHIE
KIIETKH HajaBoe. buomornyeckoe 31Haue-
HHE TI0JIOBOTO U GECIOJIOro pa3MHOMKe-
Husi. CMeHa OKOJIEHUH - 0eCIoJIoro u
I10JIOBOTO - y JKUBOTHBIX U paCTeHI/Iﬁ

Brpiaenars u XxapakTepu30BaTh CyLIECTBEHHBIE [IPU3-
HAKU JIByX THIIOB pa3MHOXEHHs opraHu3mMoB. Cpas-
HUBATH [T0JIOBOE M OECIIOIOE Pa3MHOKEHHE, KECHC-
KHE U MY>KCKHE TI0JIOBBIE KJIETKH, JI€NaTh BBIBOJBL.
OOBSICHATD POJIb OIIOAOTBOPEHHS 1 00PA30BAHUS
3UTOTHI B Pa3BUTUH KUBOIO MHpa. XapaKTepH30-
BaTh 3HAUCHHE TT0JIOBOTO M OECIOIOT0 MOKOJICHUH Y
pacTeHuil 1 )KUBOTHBIX PackpbIBaTh OMOIOTHUECKOE
[IPEUMYILECTBO II0JOBOIO PA3MHOKEHUS

Pasznoo0Opasue
opranusmoB. Poct u
pa3BUTHE OPTaHU3MOB

NupuBuayanbHoe pa3BuTHe
Opranu3MoB

[TonsiTre 06 onTorenese. Ilepnoap! oHTO-
reHe3a: SMOPHOHAIBHBIN U TOCTIMOpHO-
HanbHBIA. CTaanu pa3BUTHsI YMOpHOHa:
3UroTa, Apo0iIeHue, TacTpya ¢ Tudde-
PEHIMAIeN KICTOK Ha 9KTOJIepMY, SHTO-
JepMy M Me3ozepMy, opranorene3. Oco-
OGEeHHOCTH TIpoliecca Pa3BUTHSA SMOPHOHA,
€ro 3aBUCUMOCTS OT cpezibl. OcoOeHHOC-
TH TIOCTAMOPHOHAIBHOTO pa3BuTHs. Pa3-
BUTHE JXMBOTHBIX OPIaHU3MOB C IPeBpa-
IIEHUEeM U 6e3 MpeBpaleHHs

OmnpenensaTs MOHATHE «OHTOTCHE3». BoiaensaTs u
CpaBHUBATh CYIICCTBEHHBIC IPU3HAKY JIBYX TI€-
prosoB oHTOreHe3a. OOBICHITH POIECCH Pa3-
BUTHS ¥ POCTA MHOTOKJIETOYHOT'O OpraHnu3Ma.
CpaBHHBATH U XapaKTepPH30BaTh 3HAYCHHUE OCHOB-
HBIX ATAIOB pa3BUTHs SMOpHoHA. OOBSICHATH 3aBU-
CHMOCTh Pa3BUTHsI SMOPHOHA OT HACJICJICTBEHHOTO
MaTepualia u ycJIOBHI BHeNTHeH cpenpl. OOBICHAT
Ha MIpUMepe HACEKOMBIX Pa3BUTHE C MTOJHBIM U He-
MOJHBIM NpeBpaineHneM. Ha3siBaTh U XapakTepu-
30BaTh CTaINU POCTA U PA3BUTHUSA Yy JIATYIIKH

ITomoBoe PAa3MHOKCHHEC.
IlotoBBIE KISTKHU.
OHJ'IO,I[OTBOpeHI/Ie

Oopa3oBaHue 1M0JIOBBIX KJIeTOK. Meiio3
TTonsiTHe O TUIUIOMIHOM H TaIlUIOMIHOM
Habope XpoMocoM B KieTke. JKeHCKre 1
MYIKCKHE ITOJIOBBIC KIIETKH - TAMETHI.
Meiio3 kak 0COOBIN THII TEJIEHNUS KIETKH.
IlepBoe u BTOpOE EneHre Meno3a.
TTonsiTHE O ciepMaToreHe3e U 0OTEeHEe3e

HazpBath 1 XapakTepru30BaTh KEHCKHE M MYKCKUE
TOJIOBBIC KIICTKH, TUIUIONIHBIC U TaIUIOMIHBIC KIIET
K# opraHu3MoB. OTpeiessITh MOHATHE «MEH03».
XapakTepHu30oBaTh U CPAaBHUBATH IIEPBOC U BTOPOE
JIeNICHIe Mei03a, IeNIaTh BRIBOBL. Pa3nnyars moHs-
THUSL «CTIEPMATOI€HE3» U «0OreHe3». AHAIM3UPOBATh
U OIICHMBATh OUOJIOTHYECKYIO POJIb Meiio3a

HacnenctBeHHOCTH U
W3MEHYHUBOCTDH - CBOMCTBA
OpraHu3MoB

H3yuyeHune MexaHU3Ma HACJIeICTBEH-
HocTH. Hauano uccnenoBanuii Hacyie-
CTBEHHOCTH Opranu3moB. [1epBrblil Hayu-
Hbli TpyA . Menaens u ero 3HaueHue.
JIoCTIKEHHS] COBPEMEHHBIX HCCIIeI0BA-
HUH HACJIEZCTBEHHOCTH OPTaHU3MOB.
VYcnoBus )i aKTUBHOTO Pa3BUTHSL UC-
cJIe/I0OBaHUM HACJIEJICTBEHHOCTH B XX B.

XapaKTepu30BaTh Talbl U3y4EHUs HACIIEICTBEH-
HOCTH OpraHn3MoB. OOBSICHATH CYIIECTBEHHBIN
BKJIAJl B UCCJICZJOBAHMS HACJIEICTBEHHOCTH U U3-
menunBoctH I'. Menaens. BeisBiasTe u xapakre-
PH30BaTh COBPEMEHHBIEC JOCTIKEHIS HAYKH B
HCCIIeIOBAaHUSIX HACIEICTBEHHOCTU U
HM3MEHYHUBOCTU

Hacnencreennocts u
W3MEHYUBOCTb CBOMCTBA
opranu3moB. Bzaumo-
CBSI3M OPTaHU3MOB U
OKpY’Karomiei cpesibl

OcHOBHBIC 3aKOHOMEPHOCTH
HACJIeCTBEHHOCTH OPraHU3MOB
ITonsTHE O HACIIEACTBEHHOCTH H CIIOCO-
6ax mepeiauu MPU3HAKOB OT POJUTENCH
notomcTBy. Habop xpomocom B opranns-

CpaBHHBATH IMOHATHS «HACIEICTBEHHOCThY U «H3-
MEHYUBOCTEY». OOBSICHITH MEXaHU3MBI HACIIC/ICT-
BEHHOCTH M U3MEHYUBOCTH OpraHu3mMoB. Onpeje-
JISITh TIOHSITUSL «T€H», «TEHOTUID), «peHoTury. [Ipu-
BOJWTH MIPUMEPHI TIPOSIBIICHHS HACIEICTBEHHOCTH U




Me. ['en u ero cBoiicTBa. ['eHOTHTT U1 PeHO
Turn. I3MeHYUuBOCTh U €€ IPOSIBICHUE B
opranusMe

N3MCHYMBOCTHU OPTaHU3MOB

HacnencrtBennas u HeHa-
CIACACTBEHHAS U3MEHYU-
BOCTb. METO/IbI U3yUYCHHUS
JKUBBIX OPTaHU3MOB!
HaOJIFO/ICHUE, U3MEPCHHUE,
JKCICPUMECHT

3aKOHOMEPHOCTH U3MEHYHMBOCTH
IonsiTue 06 U3MEHYUBOCTHU U €€ POITU
Ju1s opranusMoB. Haciencreennas u
HEHACJICCTBEHHAs! U3MEHUYUBOCTh. THIIbI
HaCJIeICTBEHHOH (T€HOTUITHYECKOH) U3-
MEHYHMBOCTH: MyTallMOHHAsl, KOMOWHa-
THBHaSI.
Jdabopamopnan pabomaiNe3
«BbIsiBIIEHUE HACIEACTBEHHBIX U
HEHACJIEICTBEHHBIX IIPU3HAKOB Y
pacTeHui pa3HbIX BUIOB)

BeraensTe cymecTBeHHbIC IPU3HAKN H3MEHUHUBOC-
TH. Ha3pIBaTh M OOBSCHATH IPUYMHBI HACIICACTBEH-
HOU n3MeHunBocTH. CpaBHUBATH NPOSIBICHHUE HAC-
JIEJICTBEHHOW M HEHACIIEICTBEHHOI N3MEHYMBOCTH
oprann3MoB. OOBSCHSTH IPUYUHBI TIPOSIBICHHS
pa3IMYHBIX BUJIOB MYTallMOHHOI W3MEHYHBOCTH.
OmnpenensaTs NOHIATHE «MyTareH». BeIsBIsATh, HA0-
JIOJaTh, OIIMCHIBATH IPU3HAKY HPOSBIICHUS HAC-
JI€ACTBEHHBIX CBOMCTB OPTraHU3MOB U UX H3MEHYH-
BocTtr. O000MmaTe HHGOPMAIHIO U GOPMYITHPOBATH
BEIBOBI. CoOMmoaTh mpaBmila padoTH B KabuHeTe,
oOpareHus ¢ 1abopaTopHEIM 000pyIOBaHUEM

HenacnencrBeHHasi H3MEHYHBOCTH
[onsarue o HeHaceacTBEHHOH ((eHo-
TUIIUYECKOM) U3MEHYHBOCTH, €€ MPOsIB-
JIEHUH Y OPTaHU3MOB U POJIH B UX JKU3-
HeNeATeIbHOCTH. 3HAKOMCTBO C IpUMe-
paMM HeHaCJIeICTBEHHOW H3MEHUHUBOCTH
Y pacTeHUi U )KUBOTHBIX.
Jdabopamopnan paooma N 4
«3ydeHne n3MEHIHBOCTH Y
OpPTaHHU3MOBY

BBISBIATE IPU3HAKK HEHACIIEICTBEHHOI H3MEHY M-
BocTH. Ha3pIBaTh M OOBSACHATH IPUYMHBI HEHAC-
J€JICTBEHHOW U3MeH4YnBOCTH. CpaBHUBATH MPOSIB-
JICHUE HEHACIIEICTBEHHOI N3MEHYMBOCTH Y PA3HBIX
OpraHM3MOB, JIeJIaTh BBIBOJIbI. BBISBIAT, HAOIIO-
JlaTh, OTMUCHIBATH MPU3HAKU U3MEHYMBOCTH Opra-
HHM3MOB Ha ITPUMEpE JIUCTHEB KIEHA U PAKOBUH
MOJUTIOCKOB. O000MmaTh HHGOPMAITHIO U (OPMYITH-
pOBaTh BEIBOJIBI.

3HaueHHe CCJICKIIUN U
OMOTEXHOJIOTUHU B KU3HHU
YCJI0BCKa

OCHOBBI CeJIeKIIH OPTaHU3MOB
TousTre 0 cenekiwn. VcTopus pa3ButTust
ceneknuu. Cenexips kak Hayka. O01ue
METOJIBI CEJIEKIIUH: UCKYCCTBEHHBIN OT-
60p, rubpuamn3zanus, myrarenes. Cenex-
LMs paCTEHUM, ’KUBOTHBIX, MUKPOOpPTa-
HU3MOB. Vcroib30BaHe MUKPOOOB
YCJIOBCKOM, ITIOHATUC O 6I/IOTCXHOHOFI/II/I

HaspiBath 1 XapaKTCprU30BaTh METOAbI CCJIICKIINH
paCTeHHﬁ, JKMBOTHBIX 1 MUKPOOPIraHNU3MOB.
AHaJ'II/ISI/IpOBaTB 3HA4YCHUC CCIICKIIUN U
OMOTEXHOJIOTMH B JKH3HHU 11 {01 (S’

O0o001eHHEe U CUCTEMATH3ALMSA
3HAHUI 10 TeMe «3AKOHOMEePHOCTH
JKU3HH HA OPTraHU3MEHHOM YPOBHeE»

XapakTepu30BaTh OTIUUNTENIbHBIC IPU3HAKH JKHU-
BBIX OPraHU3MOB. BBIIENATh U XapakTepnu3oBaTh
CYIIECTBEHHbIE TIPU3HAKN CTPOCHUS 1 TIPOIIECCOB
KHU3HEICSTEIBHOCTH OPTaHU3MOB, TIPHHA/IIEKA-
KX K Pa3HBIM HAPCTBaM >KUBOM Mpuposl. Me-
T10JIb30BaTh MH(POPMAIIMOHHBIE PECYPCHI JUIS TTO/1-
TOTOBKH ITPE3EHTAIMH TIPOEKTOB M COOOIIEHNHT 1O
MaTepHuajaM TeMBI

OcHoBHBIE MOHATHUHA, KOTOPHIC
H606XOI[I/IMO YCBOUTH ydallIUMCA MOCJIC
N3Yy4YCHUS TEMbI <<3aKOHOMepHOCTI/I
JKM3HHU Ha OPTaHU3MEHHOM YPOBHE»

buocucrema, 6ecrionoe pa3MHOKEHHUE, TIOJIOBOE
pa3MHOKeHHe, raMeTa, 3UroTa, XpoMocoma, Meiio3
nepexpect (KpOCCUHTOBED), AUIIIOUTHAS KIIETKa,
rarmioujHas KJIeTKa, OHTOI'CHEe3, T'eH, TCHOTHII, (e-
HOTHII, MyTallusl, CKpEIMBAHNE, HACIIEACTBEHHOCTD,
HU3MEHUYUBOCTb, CEJIEKIUs, FETEPO3UC.

Tema 4. 3aK0HOMepPHOCTH NPOUCXOKICHUS U PA3BUTHA KU3HU Ha 3emuie (20 4)

DBONIOIUS
OpPraHUYeCKOT0 MUpPa

IIpencraBieHusi 0 BOSHUKHOBEHUM
JKM3HHM Ha 3emJie B UCTOPHMH eCTeCTBO-
3HAHUA. [ U0TE3bI MPOUCXOKICHUS
*kn3HN Ha 3emute. OneiTel @. Penn u J1.
ITactepa, onpoBepratroiye runoTe3bl

0 CaMO3apOXKIACHUN KUZHU

BbIiensiTe U NOSICHATH OCHOBHBIE W€ TUIIOTE3 O
MIPOUCXOKIACHUU KU3HHU.

OOBSACHSATH ITOCTAHOBKY H PE3YJIBTATHI OIBITOB J1.
[Tactepa

CoBpeMeHHbIE MPe/ICTABIEHUS O
BO3HHKHOBEHHH KM3HH Ha 3emuie
Broxummueckas runotesa A.M. Onapu-
Ha. YCJIOBUS BO3HUKHOBEHUS )KM3HHU Ha
3emie. ['unotesa k. Xonzaeitna

XapaKTepHu30BaTh U CPABHUBATH OCHOBHBIE UJIEU
runote3 OnaprHa 1 XoJieiHa 0 MPOUCXOKIACHUT
JKU3HU, JIeJIaTh BbIBOJbI HA OCHOBE CPABHEHUSI.
OOBSICHATB TpOLIECCHl BOSHUKHOBEHHMS KOALIEPBATOB
KaK IIEpBUYHBIX OPIaHU3MOB

3BOJ'IIOIII/IH opraHu4ec-
KOro mMupa. Bzaumocss3u
OpraHn3MoOB U OKpPYIKaro-

3Havenne GOTOCHHTE3A H
010JIOr14ecKOro Kpyropopora
BeIIECTB B Pa3BUTHH KM3HHU

BBI,HCJ'ISITB CYILIECTBCHHLIC IPU3HAKU CTPOCHUS U
JKU3HCACATCIbHOCTHU IICPBUIHBIX OPIaHU3MOB.
OtmeyaTh H3MEHEHHUS yCﬂOBI/Iﬁ CYyLIECTBOBAaHUs




e cpebl

Oco0eHHOCTH TIEPBUYHBIX OPTaHU3MOB.
TTosiBnenue aBTOTpodoB — MMaHOOAK-
Tepuid. I3MeHeHus yCIoBHM )KU3HU Ha
3emute. [Tpuaunbl uamenenuit. [Tossie-
HHe Onochepsl

JKU3HU Ha 3eMiie. ApryMEHTHPOBATh MPOIIece
BO3HUKHOBeHUS Onochepsl. OOBICHITH POITh
OMOJIOrMYECKOT0 KPyroBOPOTA BEIECTB

JTanbl pa3BUTHS )KM3HU Ha 3emJie
OO11ee HATIPABJICHUE IBOJIOIIUH KHU3HH.
Opbl, NEPUOABI U STIOXU B UCTOPUHU
3emuin. Beixos opraHu3mMoB Ha Cy1ly.
DTarbl pa3BUTUS KUZHU

Bolaensts cyiiecTBeHHbIE IPU3HAKH YBOJIOIIU
*ku3HU. OTMeYaTh U3MEHEHUS YCIOBHUH CylecT-
BOBaHMs ’KMBBIX OPraHU3MOB Ha 3emuie. Pasnuuath
9pbI B UCTOpUU 3eMIIU. XapaKTepU30BaTh IPUUHHBI
BBIX0JIa OPraHU3MOB Ha cyury. OnHChIBaTh H3MEHE-
HUSI, TIPOUCXOAMBIINE B CBSI3U C 3TUM Ha 3eMJIe U B
CBOICTBaX OpraHU3MOB

Cucrema 1 3BOJIIOIHS
OpPraHUYecKoro Mupa

Wneun pasBuTust OpraHu4ecKoro Mupa
B OMOJIOTHH

BosuukHoBeHne nmei 00 3BOIONNT
skuBoro mupa. Teopust apomronuu XK. -
b. Jlamapka

BbiensaTs cyimecTBeHHbIE TOJIOKEHUS] TEOPUN
spomonuu JK.-b. Jlamapka. ApryMeHTUpOBaTh He-
COCTOSITEIEHOCTh 3aKOHOB, BBIABUHYTHIX Jlamap-
KOM, KaK ITyTeil 3BOIIOIMY BUIOB. XapaKTepu3o-
BaTh 3HaUCHHE TEOPUH 3BOMonnu Jlamapka amst
Ouonoruu

CucreMa u 3BOJIOIUS
opraHuyeckoro mupa. 4.
JlapBUH —OCHOBOIOJIOX-
HUK YICHUS 00 IBOIIO-
A, J{BIKYIIHE CYUTHI
SBOJTIOIIH

Yapu3 {lapBuH 00 3BOJIOUUH OPraHu-
yeckoro mupa. VccrienoBanusi, npose-
néunbie Y. Jlapsunom. OCHOBHBIE TIOJIO-
JKCHHUS IBOJIOINN BUIOB, H3JIOKCHHBIC
JapBuHOM. /IBIOKyIIIHE CHITBI TIpoIiecca
SBOITIOIUH: U3MEHYHBOCTD, HACIICICT-
BEHHOCTBH, OOph0a 3a CyIeCTBOBAaHHE U
€CTEeCTBEHHEIH 0TOOp. Pe3ynpTaTh! 9B0-
mrorid. 3HadeHue padot Y. [lapeuHa

Bo1aensTe u 0OBACHATH CYIIECTBEHHBIC TOJIOKEHUS
teopuu 3Boronuu Y. Jlapsuna. XapakrepusoBarb
JIBIDKYIIIME CUITBI 3BOJIIOIMK. Ha3piBaTh 1 00bsic-
HATb PE3YJIbTATHI HIBOJIOLUH. APIyMEHTHPOBATh
3HaueHue TpynoB Y. Jlapuna

CoBpeMeHHbIe Mpe/ICTaBIeHUsT 00
IBOJIIOLMU OPTaHUYECKOr0 MHPa
Ilonmynsanus Kak eJMHULIA YBOJIIOLMH.
Baknelue NoHITHsI COBPEMEHHON
TEOPUH IBOJOLIUN

Br1ensaTe U 00BACHITH OCHOBHBIE TOJIOKEHHS
9BOJIIOIMOHHOTO yueHus. OOBICHATH POJIb MOIMY-
JSIIUK B TIPOLIECCax 3BONIIOLNH BUI0B. Ha3piBaTh
(haKTOpBI DBOIIOIMY, €€ SBJICHUS, MaTepHall,
SJIEMEHTAPHYIO SIUHUILY

Bung — ocHoBHas cucre-
MaTH4YecKasl eIMHHIIA.
IIpuznaku Buna. Biau-
MOCBSI3H OPTaHU3MOB U
OKpY’KaIOMIeH Cpebl

Bupa, ero kpuTepuu u cTpyKTYypa

Bun - ocHOBHAs cuctemMarnyeckast eiu-
Huna. [Ipu3Haky BUia Kak ero KpUTEpUH.
[Momymsiumy - BHyTPUBUI0BAS TPYIIIIN-
POBKa pOJICTBEHHBIX 0coOei. [Tomymsamms
- (hopma CyIIecTBOBAaHUS BUIA

BBISIBISIT CylliecTBEHHBIE TIpH3HaKu Buaa. O0b-
SICHSITh Ha KOHKPETHBIX IPUMepax (OpMHUPOBaHHUE
MIPUCTIOCOOIEHHOCTH OPTaHU3MOB BH/Ja K Cpejie
oburanus. CpaBHUBATh TOMYJIALUH OJJHOTO BU/IA,
JIeTIaTh BHIBOABI. BBISABIATE MpHUCIOCOOICHUS Y
OPTaHMU3MOB K cpeJie OOUTaHUS

DBOJIIOLUS OpraHuyec-
Koro mupa. Bug - ocHos-
Has CUCTeMaTH4ecKas
€JIMHULIA

IIpoueccrl 00pa3oBaHusi BUIOB
Bunoo6pa3oanmue. [TonsTie 0 MUKPO-
9BOJIOIMH. THITBI BUI000PA30BaAHUSA:
reorpaduueckoe ¥ OHOIOTHIECKOe

OOBSICHATH TPUYUHBI MHOTO0Opa3us BUOB. [Ipu-
BOJIUTh KOHKPETHBIE TIPUMEPbI (HOPMHUPOBAHHUS
HOBBIX BUI0B. OOBACHATH NPUYUHBI IBYX THIIOB
BU000pa3oBaHMs. AHAJIU3UPOBATh U CPABHUBATH
pUMeEpbl BUA000pa30BaHus (Ha KOHKPETHBIX
npumepax)

IBOJIIOLUS
OpPTaHUYECKOTO MUPA

Maxkpo3B0oII01HsI KaK Mpolecc MosiB-
JIGHHSI HA/IBUAOBBIX IPYNI OPraHM3-
MOB. YcIoBUs U 3HaueHUE auddepeHu-
armu Bua. [ToHsATHE O MaKpOIBOJIIOLUH.
JlokazaTenbcTBa polecca SBOJOINN:
MaJICOHTOJIOIMYECKUE, IMOPHOJIOTrHYEC-
KHe, aHAaTOMO-MOpQoJIoTnIeckue (pyau-
MEHTHI U aTaBU3MBI)

BeoiensaTs cymecTBeHHbIe poliecchl anddepe-
Hipanuy Bujga. OOBSICHATE BOSHUKHOBEHNE HA/I-
BUIOBBIX TpyMNIL. [IprBOUTE IPHMEPEI, CITyXKaIine
JI0Ka3aTeNbCTBOM MPOIIECCa IBOMIOLNHY )KU3HU Ha
3emie. Mcnonb30BaTh U NOSACHATH MILTOCTPATHUB-
HBII MaTepHas yueOHNKa, N3BJIEKaTh U3 HEro
HYKHYIO0 HHPOPMALIHIO

DBOJIOIUS OpTaHuYec-
KOro mupa. Pe3ynbratsl
SBOJTIOIIH: MHOT000pa-
3H€ BUIOB, IPHUCIIOCO0-
JIEHHOCTH OPTraHU3MOB K
cpene oOuTaHus

OcHoOBHbIE HATIPABJIEHHUS IBOJTIOLUH
IIporpecc u perpecc B ;KMBOM MHpE.
Hanpasienns 61ogorngeckoro
nporpecca: apoMopho3, HANoa aNTaKs,
o01mast Jerenepanys OpraHu3MoB

OmnpenemnsTb MOHATHS OHOJIOTHYSCKUHA porpecc,
Omostornyeckuit perpecc. XapakTepu3oBarhb Ha-
TpaBJieHus Ouosorudeckoro mporpecca. O0bsc-
HATH POJIb OCHOBHBIX HaHpaBJ’leHI/Iﬁ OBOJIIOIIUH.
AHanM3MpoBaTh ¥ CPAaBHUBATH MPOSIBJICHUE OCHOB-
HBIX HalrpaBJeHuH sBomoy. HasbiBaTh 1 mosic-
HSTH IPUMEpbI apoMop(ho3a, HANOATANITALUH U
o011eH gerenepannuu

DBOJIIOLUS OpraHnyec-
KOro Mupa. Y clo)KHEeHHE
OpPTraHU3MOB B IIpoIIecCce

I[IpuMepbI IBOTIOMHOHHBIX
npeodpa3oBaHMii ;KHBBIX OPraHN3MOB
O06o01IeHrne paHee H3y4eHHOTO

XapakTepHu30BaTh IBOIOIMOHHBIE TPeoOpa3oBa-
HUS Y )KHBOTHBIX Ha IpUMepe HEPBHOH, MUIIEBa-
pHUTEIBHOM, PENPOTYKTUBHOM CUCTEM. XapaKTe-




3BoJIIOLIMH. [IBrKyIIHE
CHJIBI DBOJTIOIIMN. MeTo-
JIbI N3YYICHHSI JKUBBIX Op-
TaHU3MOB: HaOJIIOJAEHNE,
U3MEPEHUE, IKCIICPUMEHT

MaTtepuaa 00 dBOTIOIUH. DBOJIOIHS -
JUTUTEIHHBIN HCTOPUUECKUIN TTPOIIECC.
DBOJIIOIIMOHHBIE PE0OPA30BAHMS KM -
BOTHBIX M PACTCHUN. Y pOBHH Tpeodpa3o-
BaHUU

pH30BaTh 3BOIIOIMOHHbBIE TPEOOPA30BAHKS PEIPO-
JYKTHUBHOM CHCTeMbI y pacTeHuid. CpaBHUBATH THITbI
Pa3MHOXKEHHUS y PaCTUTEIbHBIX OpraHu3MoB. O0b-
SICHATH IPAYUHBI (HOPMHUPOBAHUS OUOJIOTHIECKOTO
pa3Hoo0Opa3us BUJOB Ha 3emiie

OcHOBHBIE 3aKOHOMEPHOCTH JBOJIIO-
IMH. 32aKOHOMEPHOCTH OMOJIOTUYECKOM
9BOJIIOLIUH B TIPHPOJIE: HEOOPaTUMOCTh
npolecca, MpOrpecCUBHOE YCIOKHEHHE
(hopM KH3HU, HETTPOTPAMMHUPOBAHHOE
pa3BUTHE )KU3HH, ANTAlUH, TOSBICHUE
HOBBIX BHJIOB.

Jabopamopnan paboma Ne 5

«I1prcnocoOIeHHOCTh OPraHU3MOB K

cpene oOuTaHUI»

Ha3spiBaTh 1 XapakTepru30BaTh OCHOBHBIE 3aKOHO-
MEPHOCTH 3BOMIONNU. AHAIU3UPOBATh UILTIOCTpPA-
TUBHBIH MaTepuai yueOHHKa IS JOKa3aTeIbCTBa
CYIIECTBOBAHUS 3aKOHOMEPHOCTEH Mporiecca 3B0-
JIOLIUY, XapaKTepU3YIOMUX €€ 00IyI0 HalpaBJIeH-
HOCTb. BBIABIIATH, HAOIIOAATH, ONUCHIBATH U 3apH-
COBBIBATh NPU3HAKK HACIIEACTBCHHBIX CBOHCTB
OPTaHW3MOB U HAJIMYUS NX U3MEHUYNBOCTH.

MecTo "enoBeka B
CHUCTEME OPraHUYeCKOro
Mupa. UepThl CXOJCTBA U
paznuuus 4eloBeKa u
JKNBOTHBIX

Yes10BeK - NpeICTABUTEb *KHBOTHOTO
MHpa.

DBoutolus MPUMAaToB. PaHHME ipeaKu
npumMaToB. ['omMuHUIBL. COBpEMCHHBIC
Y4eJI0BEKOOOPa3HbIC 00E3bsIHbBI

Pasnuuath 1 xapakTepu3oBaTh OCHOBHBIE OCO-
OCHHOCTH MPEIKOB IPUMATOB M TOMUHH].
CpaBHUBATH U aHATM3UPOBATH NMPU3HAKUA PAHHUX
TOMUHH]T ¥ YeJIOBEKOOOPA3HBIX 00C3bsH Ha
pucynkax yueoHuka. Haxoauts B UuTepHETE
JIOTIOJTHUTEIbHYIO HH()OPMAIIHIO O MPUMaTaXx U
TOMMHUJAX

MecTto uenoBeka B
CHCTEeME OPTraHNIECcKOTo
mupa. [Ipupoanas u
couuagbHAas cpesa
0oOHUTaHMS YEIOBEKa

IBOJIIOLHOHHOE POMCXOKICHUE
Yyesl0BeKa

Haxorurenne GpakToB 0 IPONCXOKICHAN
yeJoBeKa. Jloka3arenbcTBa poJicTBa de-
JIOBEKa M JKUBOTHBIX. Baxkneiimme oco-
OGeHHOCTH OpraHu3Ma 4enaoBeka. [Iposs-
JICHUE OMOJIOTMYECKUX M COLUAIBHBIX
(hakTOpOB B HICTOPUYIECKOM HpoLiecce
MPOUCXOXKIeHHs YesioBeka. OOIIecTBeH-
HbI1 (COlMaNBHBIIT) 00pa3 XKU3HU — YHH-
KaJIbHOE CBOMCTBO 4YEJIOBEKA

XapakTepu30BaTh OCHOBHBIE OCOOCHHOCTH
OpraHu3Ma YelloBeKa.

CpaBHUBATH MPU3HAKHU CXOJICTBA CTPOCHUS
OpraHu3Ma 4YelioBeKa U 4eIOBEeKOOOPa3HbIX
00€3bsIH.

Jloka3bIBaTh HA KOHKPETHBIX MPUMEPaX SIUHCTBO
OHMOJIOTUYECKOM U COLUANILHON CYIIIHOCTU
YeJI0BEKa

JTansl IBOJIOIHUH YeJI0BeKa

Pannue npenku yenoseka. [lepexon k
MPSIMOXO>KIEHUIO - BBLAAIOIIUNCS dTan
9BOJIIOIMM YyesioBeka. CTauu aHTpoIIo-
re’es3a: NpeIIeCTBEHHUKH, YEJIOBEK
yYMeJbIi, IpeBHEHNILINE JII0IU, IPEBHUE
JIF0J1M, COBPEMEHHBIN yenoBek PanHue
HEO&HTpOHH - KpOMaHLOHHBI. OTJ'II/I‘II/I-
TCIBbHBIC HpI/ISHaKI/I COBpeMeHHBIX J'IIO}Z[Cf/’I.
buocounanpHas cyniHoCTh YesioBeKa.
Buusiaue corpanbHbIX (pakTOpoB Ha
JIEHCTBHE €CTECTBEHHOTO 0TOOpA B UCTO-
PUYECKOM Pa3BUTUH YEIOBEKA

Paznnyath 1 XapakTepu3oBaTh CTaIMH aHTPOTIOTe-
He3a. XapaKTepu30BaTh HEOAHTPOIAa — KPOMAHBOH-
11a KaK 4eJ0BeKa COBpeMeHHoro Tuna. HaspBath
pemaroniye GpakTops! GOPMUPOBAHUS U PA3BUTHS
Yenoseka pazymMHOro. OG0OCHOBBIBATH BIMSHUE
COIMABHBIX ()aKTOPOB Ha (HOPMHUPOBAHNE COBpE-
MEHHOT'0O UeJIoBeKa

YenoBevyeckue pachl, HX POJACTBO 1
NMPOMCXOKIeHHE

YenoBek pazyMHBIH — NOIUMOPQHBII
Buj. [Tonsitue o pace. OCHOBHbBIE TUIIBI
pac. IIporcxoxaeHne u poacTBO pac

Ha3biBath cymiecTBeHHbIe IPU3HAKY BUa Yenosek
pa3yMHbIi. OOBACHSITH IPUCIIOCOOICHHOCTH Opra-
HHU3Ma YeJloBeKa K cpejie oOuTanus. BeisBisiTh
MIPUYHHBI MHOTOO0pa3us pac yesioBeka. XapakTe-
pHU30BaTh POJACTBO pac Ha KOHKPETHBIX IIpUMeEpax.
Ha3zpiBaTe 11 00BACHSTD TTIaBHBIN MPU3HAK, TOKA3HI-
BAIOILMK €AMHCTBO Buaa YesloBeK pa3yMHbII

Ponw uenoBeka B
ounochepe

Yesi0BeKk Kak KUTeJIb 6uochepbl U ero
BJIMsIHME HA MpUpoay 3emMJH

Yenosek - xkuTens 6uochepsl. Bamsane
yeJioBeKka Ha Onocdepy. YciaoxHeHne n
MOIITHOCTb BO3/IEHCTBUS UEJIOBEKA B
6nocgepe. CoxpaHeHue KU3HU Ha 3emile
— IJIaBHas 33/]a4a 4eJI0BeuecTBa

BrisBaaTh TIPUYHHBI BJIUAHUA 9Y€JIOBCKA HA ono-
chepy. XapakTepu3zoBaTh pe3yIbTaThl BIUSHUS
YeI0BEYECKOH 1eATeNbHOCTH Ha buocdepy. [Ipu-
BOJIUTH KOHKPETHbIE NPUMEPHI M10JIE3HON 1 I'you-
TENBLHOH e TeIbHOCTH YeJIOBEKa B IPUPO/IE.
ApryMEeHTHPOBaTh HEOOXOIMMOCTH OEPEXHOTO
OTHOILICHHMS K TIPUPOJIE

O000mEenne U CHCTEMATH3 AU
3HAHU 10 TeMe «3aKOHOMEPHOCTH
MPOUCXOKIECHUS] H PA3BUTHSA KU3HU HA
3emuie»

BriensiTe cylecTBeHHbBIC IPU3HAKY BUA. Xapak-
TEPU30BATH OCHOBHBIC HAIIPABJICHUA U IBVXKYIIIHUC
CHITBI 3BOJTIOIUH. OOBSICHATH TPUIHMHBI MHOT'000pa-
3Wsl BUJOB. BBISIBIISITE M 000CHOBBIBATH MECTO YEIIO-




BEKa B CHCTEMe OpraHndeckoro mupa. Haxonuts B
WHuTepHeTe TOTOTHATENBHYI0 HHPOPMAIIHIO O TIPO-
HCXOKJCHUH JKU3HU M YBOJIIOLIUH YEIIOBEUECKOTO
opranu3ma. Vcnonp30BaTh HH)OPMAIOHHEIE pe-
CYPCHI JUTS TOJITOTOBKH MPE3CHTAIINHN HITH CO00IIIe-
HUS 00 IBOJIIOIUH YETIOBEKA

OcHoBHBIE MOHATHHA, KOTOPBIC HE00X0-
JAUMO YCBOUTH yHallIUMCH MOCJIC U3y4e-
HHS TCMbI «3aKOHOMepHOCTI/I IMPOUCXOK-
JACHUSA U pa3BUTUA ) KU3HU Ha 3emie»

AOuorenes, OHOCHHTES, YBOJIIOLUS, XUMUYECKAsI
9BOJIIOLUS, OMOJIOTHYECKast IBOIIIOIHS, KOAIIEPBATHI
CHHTETHYECKas TEOPHs DBOJIIOIMH, MHUKPOIBOJIO-
LIsI, MAKPOIBOJIIOLUSL, BHJI, TIOIMYJISILHS, BHI000pa-
30BaHMe, 60pb0a 3a CyIIecCTBOBaHUE, ©CTECTBEHHBIH
0TOOp, MYTALMOHHBIN IpoIece, MOMYIAIHOHHbIC
BOJIHBI, HM30JIAINSA, Tpelih TEHOB, MCKYCCTBEHHBIN
0TOOp, OMONOTHYECKUI Tporpecc OMOIOTHIECKUI
perpecc, HampaBJICHUs YBOJTIONNH, AHTPOIIOTCHES,
aBCTPAIONHUTEK, apXaHTPOII, TTAJICOAHTPOII, HEAH-
JiepTaiel], HeOaHTpoIl, KpoMaHboHell, YenoBek
pasymHbiii (Homosapiens), pace! (HerpouHasi,
MOHTOJIOW/IHAsI, EBPOIICON IHAs ), OMOCOIHaIbHAS
CYIIHOCTb YeJIOBEKA.

Tema 5. 3aKoHOMEPHOCTU B3aUMOOTHOIIEHUIA

opranu3moB u cpeabl (13 4)

Cpena - NCTOYHUK B-B,
SHEPTUH U HHPOPMAIHH.
B3anmocBs3u opranmsz-
MOB ¥ OKpYXKaromiei
cpensl

YcaoBus ku3Hu Ha 3emuiie

Cpeibl )XM3HU OPraHU3MOB Ha 3emIie:
BOJIHasI, HA3EMHO-BO3/1yIIIHAS, [I0YBEH-
Hasi, OpraHU3MEHHAsL. Y CIIOBUS YKU3HU
OPraHU3MOB B Pa3HBIX cpeaax. DKOJIOTU-
yeckue (haKkTophl: abNOTHIECKHe, OMOTH-
YECKUE U aHTPOIIOTCHHBIC

BBIIenaTh U XapaKTeprU30BaTh CYIIECTBCHHBIC
MIPU3HAKH CpeJl KM3HU Ha 3emie. HaspBath xapak-
TEepHBIE MPU3HAKH OPTAaHU3MOB — OOHTATENEH STHX
cpell KHU3HH. XapaKTepHU30BaTh YePTHI IPUCITOCO0-
JIEHHOCTH OPTaHM3MOB K cpejie uX oburanus. Pac-
MO3HABATh M XapaKTEPU30BATEH SKOJOTHUESCKHE
(bakTopsI cpebl

Bzaumocsszu
OpPraHMu3MOB U
OKpY>Karolel cpebl.
Brausiaue sxom0rudeckux
(haKTOPOB HAa OPraHU3MBI

O0mue 3aK0HBI 1elicTBUs GaKTOPOB
cpeabl Ha OPraHu3Mbl

3aKOHOMEPHOCTH JCUCTBHUS (PaKTOPOB
Cpelbl: 3aKOH ONTHMYMa, 3aKOH He3aMe-
HUMOCTH (hakTopa. BiusiHue sxonoruyec-
Kux (akTopoB Ha opranu3msl. [lepuo-
JMYHOCTB B KHU3HH OpraHu3MoB. PoTo-
HEePHON3M

BolaensaTs u xapakTepru3oBaTh OCHOBHBIE 3aKOHO-
MEpHOCTH JIeHCTBHS (haKTOPOB CPeJibl HA OPTaHM3-
Mbl. Ha3biBaTh nprMepb! (JaKTOpOB CPEbL.
Br1aensaTe 3K0JI0rHYecKie rpynibl OpraHu3MOB.
[IpuBOAUTE MPUMEPHI CE30HHBIX NMEPECTPOCK
KHU3HE/ICATEIBHOCTH Y )KUBOTHBIX U PACTCHUH

IIpucnocod6/ieHHOCTH OPraHU3MOB K
AelicTBUIO (PAKTOPOB cpelbl
[Tpumeps! TPUCIOCOOICHHOCTH
opranu3moB. [TonsTie 00 aranTanuy.
PaznooOpasue aganranuii. [Tonstue o
JKU3HEHHOU (hopMme. DKOoIoTnIecKre
rPYNIIBEI OPraHU3MOB

[IpuBOIMTE KOHKPETHBIE IPUMEPDI aanTauuil y
JKUBBIX OPraHU3MOB.

Ha3piBaTe HEOOXOIMMEIC YCIOBHS BOSHHKHOBCHHS
U NOJJEepKaHUS alalTaluil.

Pasznuuarth 3HaueHMe MOHITUH «GKU3HEHHAS
(hopMa» 1 «IKOJIOTHIECKAs TPYIINa

DKOCHCTEMHas OpraHu-
3aIusl JKUBOU TIPUPOJIBL.
BzaumonelicTBue pa3HbIx
BHJIOB B dKocucreme. I1u-
LIIEBBIE CBA3U B DKOCHCTE-
Me

Buoruyeckue cBsi3u B mpupoje
BuoTtnyeckue cBs3M B IpUpPOJIE: CETH
[MATaHUs, CIIOCOOBI JOOBIBAHMS ITUIIIA.
B3aumopelicTBre pa3HBIX BUIOB B IIPH-
POTHOM COOOIIECTBE: KOHKYPCHIINS, MY-
TyaJ3M, CUMON03, XHITHHYCCTBO, Mapa-
3uTU3M. CBSI3U OpPraHU3MOB Pa3HbIX
BHUOB. 3HAUECHNE OMOTUUECKUX CBSI3EH

BbiessiTh U XapaKTepru30BaTh THUITBI OHOTHYECKHUX
cBsizeit. OOBACHATH MHOTOOOpa3ue TPOPUICCKUX
cBsA3eil. XapakTepru30BaTh TUIIbI B3aUMOAEHCTBUS
BHJIOB OPTaHU3MOB: MyTyaJli3M, CHMOHO3, Tapa3u-
TU3M, XUITHUYECTBO, KOHKYPEHIIHS, IPUBOIUTH HX
npuMepbl. OOBSCHITh 3HAYCHUE OMOTHICCKUAX
CBsI3ei

OKocucTeMHas
OpraHu3anus KuBou
npupoasl. Bug —
OCHOBHAasl CUCTEMATH-
yecKas eIMHULA

Monyasuuu

[Momymsanus xak ocobasi HATOPTaHU3MEH-
Has cucteMa, (hopMa CymecTBOBAHHUS
Buza B pupoe. [lonstue o nemorpadu-
YECKOH U IIPOCTPAHCTBEHHOH CTPYKTYpE
nonynsuuy. KomuuecTBeHHbIE OKa3aTe-
JIM TIOIYJISILIUM: YUCIEHHOCTb U IJIOT-
HOCTh

BriensTs cymiecTBeHHBIE CBOMCTBA MOMYJIISAINN KaK
rpynmsl ocobelt ogaoro Buaa. OOBSICHATH TEPPUTO-
puaibHOE TOBeieHNe ocobel momysiiun. Hazbl-
BaTh U XapaKTEePHU30BaTh IPUMEPBI TEPPUTOPHATH-
HBIX, TIMIIEBBIX U MTOJOBBIX OTHOUICHUH MEX/Ty
0COOSIMHU B TOITYJISIIIAH.

OyHKIMOHMPOBAHNE MOMYJISIUI B
npupoje
Jemorpaduaeckie XapakTepuCTUKN
MOMYJIALUN: YNCICHHOCTb, INIOTHOCTB,

BbIsIBISITE TIpOsiBIIEHHE IeMOTpauIecKuX CBOMCTB
TIOTTYJISIMK B TIPUPOie. XapaKkTepru30BaTh TPUUUHEI
KOJIe0aHNS YUCIEHHOCTH W TUIOTHOCTH TOMYJISIHN.
CpaBHHUBATH MOHATHSA «IUCICHHOCTH TOIYJISIIUNY U




POXKTaeMOCTh, CMEPTHOCTH, BEDKHBAE-
MocTh. Bo3pacTHas cTpykTypa momyss-
IIUH TIOJIOBAsA CTPYKTypa momyisaiud. [1o-
MyJSIHs Kak Ormocucrema. JlmHaMuka
YUCJICHHOCTHU U TIOTHOCTH MOMYJISILIUY.
Peryssiiiyst 4uCIEHHOCTH MOMYJISIUN

(JIOTHOCTH HNOIIYJIAONUNY, 1€JIaTh BHIBOIBI.

Jlabopamopuas paboma Ne 6
«OIeHKa KauecTBa OKPYKaroIen
cpeab»

DUKCHPOBATH PE3yJIbTAThl HAOIOICHUIN U JICTIATh
BbIBOJIbI. COOITIOIaTh TIpaBUia pabOThI B KAOWHETE
oOpatneHus ¢ J1abopaTopHBIM 000pYI0BaHUEM

DkocucteMa. IIumiessie
CBSI3H B DKOCHCTEME

Coo0mecrBa

[IpupoaHOe coobIIecTBO Kak OUOIIEHO3,
€T0 SIPYCHOE CTPOCHUE, IKOJIOTHICCKIE
HMIIIH, UIIEBBIE [IENN U CETH ITUTAHH.
['maBHBII MPU3HAK IPUPOTHOTO CO00-
IIECTBA - KPYTOBOPOT BEIIECTB U MOTOK
sHepruu. [lonstue o 6uorone. Pomp
BHUJIOB B OHMOILIEHO3€

BplensaTs cyiecTBeHHbIE TPU3HAKU IIPUPOIHOTO
coobuiecTBa. XapaKkTepu30BaTh SPYCHOE CTPOCHUE
OMOIICHO30B, LIeNN ITUTaHUs, CETH ITUTAHUS H KO-
Joruyeckue HUIy. [IoHnMaTh CyIHOCTD HOHATHS
«6moTtom». CpaBHUBATH MIOHATHA «OHOTECOIICHO3)» U
«6morieHo3». OOBACHATH HA KOHKPETHBIX IpUMepax
cpemoo0pa3yIomIyio poilb BHIOB B OHOIICHO3E

KpyroBopor BemiecTs u
NpeBpaIleHHs] SHEPT U B
skocucTeme. buocdepa -
rio0anbHas SKOCUCTe-
ma. B.W. Bepuanckuii —
OCHOBOIIOJIOXKHHK y4e-
Hus 0 Ouoctepe. ['panu-
eI Orocdeps! Pacmpoct-
paHeHHUe U POJIb )KUBOTO
BelecTBa B OHocdepe

Buoreoneno3nl, YKOCHCTEMBI H

ouocdepa
DKocHucTeMHas OpraHnu3aIus )KUBOH
npupoabl. yHKIUOHAIBHOE Pa3INuUe
BHUJIOB B 3KOCHCTEeMax (IIPOU3BOIUTEIIH,
notpeduTenu, pasnararein). OCHOBHbIE
CTPYKTYPHBIE KOMIIOHEHTBI SKOCUCTEMBI.
KpyroBopot B-B 1 NpeBpaIeHus: SHEPTUH
— OCHOBHOM Npu3HaK skocucteM. bruo-
cdepa - rmobanbHas skocucrema. Komrmo-
HCHTBI, XapaKTePU3YIOIIHE COCTAB U
cBoiicTBa Onochephl: )KUBOE B-BO, OMO-
TCHHOE B-BO, KOCHOE BEIIIECTBO, OMOKOC-
HOE B-BO. PoJib )KHBOTO B-Ba B Orocdepe

BplensaTb, 0OBSCHATh U CPABHUBATH CYIIECTBEHHBIC
HPU3HAKU IPUPOTHOTO COOOIIECTBA KaK IKOCUCTE-
MBI WJIK OHOTreorieHo3a. XapakTepu3oBath Ouoche-
Py Kak riobanbHyto skocuctemy. OObsICHATH POIIb
Pa3JIMYHBIX BUJIOB B IIPOIECCE KPYTOBOPOTA B-B U
TIOTOKE 3HEPTUH B SKocucTeMax. OOBSICHATD 3Ha-
YeHHE OMOJIOrMIECKOT0 pa3HOOOpa3us Al CoXpa-
HeHust Onocdepsl. XapakTepu30BaTh poib

B.U. BepHasickoro B pa3BUTHH YUCeHHUs 0 brocdepe.

DKocHUCTEMHAs! OpraHu3a-
LM )KUBOU MPUPOJIBI.
KpyroBopoT BemecTs u
MPEBPAIICHHS YHSPTHUH B
IKOCHCTEME

Pa3BuTHE 1 CMeHA OMOTe0IeH030B
Camopa3BuTHE OMOTCOLICHO30B U UX
cmena. Ctaguu pa3BUTHS OHOTEOIICHO-
30B. [lepBUYHBIC I BTOPUYHBIC CMEHBI
(cykneccnn). YcToiunBOCTE OHOTEOIIE-
HO30B (3KOCHCTEM). 3HAaUCHUE 3HAHUH O
CMeHe IPUPOAHBIX coobmiecTB. O600-
IICHUE paHee U3yYCHHOTO MaTepHraa.
MHoroo0pa3ue BOJHBIX IKOCHCTEM
(MOpPCKHX, IPECHOBOIHBIX) U Ha3eM-
HBIX (€CTECTBEHHBIX U KYJIbTYPHBIX).
ATpoOHOreoIeHo3b! (arpoIKOCUCTEMBI),
UX CTPYKTYpa, CBOMCTBA U 3HAUCHHE
JUTSL 9eJI0BEKA U IIPHPOIBI

OOBSICHSITh U XapaKTEPU30BaTh MTPOIIECC CMEHBI
OuoreorieHo30B. Ha3bIBaTh CyllleCTBEHHBIE TIPH-
3HAaKM NEPBUYHBIX ¥ BTOPUYHBIX CYKILECCHI.
OOO0CHOBBIBATH POJIb KPYTOBOPOTA BEIIECTB U
SKOCHCTEMHON OpraHMU3aluy KU3HU B yCTOHYUBOM
pas3BuTHH OHochepsl. BriaensaTs u XxapakTepuso-
BAaTh CYILECTBEHHbIE NPU3HAKU U CB-BA BOJHBIX,
Ha3eMHBIX SKOCHCTEM U arposkocucteM OOBSICHATH
NPUYUHBI HEYCTOWYMBOCTH arposkocuctem. Cpas-
HHUBATh MEXy COOOI €CTECTBEHHBIE U KYJIbTypHBIE
9KOCHCTEMBI, 1eJIaTh BHIBOIBI

3aKOHOMEPHOCTH COXpa-
HEHUS yCTOWYNBOCTH
MPUPOTHBIX SKOCHUCTEM.
[Ipuunns! ycroitunBocT!
9KOCUCTEM

OcHoOBHbBIE 3aKOHBI YCTOHYHMBOCTH
JKMBOI IPUPOABI

LMKJIMYHOCTH MPOLIECCOB B AKOCHCTE-
Max. YCTOWYMBOCTB MPUPOIHBIX IKO-
cucreM. [IpuauHBI yCTOHYMBOCTH KO-
cucTeM: OMOJIOTHYECKOE pasHooOpa3ue
u COprDKéHHaﬂ YHCJICHHOCTb UX BUIOB,
KPYTrOBOPOT BEILIECTB U MIOTOK SHEPIUH,
IMUKIIMIHOCTH ITPOIECCOB

BBIIeATh ¥ XapaKTepU30BaTh CYLICCTBCHHbIC
NPUYHHBI YCTOHYUBOCTH dKOcucTeM. OOBSICHITh Ha
KOHKPETHBIX IIPEMepax 3HaYeHHe OHOJIOrHYECKOro
pa3Ho00pa3us AJIsl COXpaHEHHs yCTOHUMBOCTH
sKocucTeMbl. [IpUBOANTH IPUMEPHI BUJOB — y4acT-
HUKOB KPyTrOBOPOTa BEIIECTB B 3KocucTeMax. O0b-
SICHSITh Ha KOHKPETHBIX MPUMEpPaXx MOHITHUS «COTIPsi-
KEHHAsI YUCIICHHOCTh BUJIOB B 9KOCHCTEME» U
CUKJINIHOCTBY

IlocnencTBus aesarenbHOC
TH YeJIOBEeKa B DKOCHCTe-
Max. DKOJIOTHYEeCKHe
npo6uiemsl. Posb venose-
ka B Onocepe. Meto bl
M3y4YEHUs KHUBBIX Opra-
HHU3MOB: HaOJII0/ICHHE,
U3MEpEHHUE, IKCIIEPUMEHT

JKoJIorHyecKue npodaeMbl B
ouocdepe. OxpaHa npupoabI
OO0o01eHne panee H3y4eHHOI0 MaTe-
puana. OTHOIICHHE YeNIoBeKa K IPUpo-
Jie B MICTOpUH 4esoBeuecTBa. [Ipobiembl
Orocgepsl: HCTOIIEHHE TIPUPOIHBIX
pecypcoB, 3arpsisHeHHe, COKpaIleHne
O6nosoruueckoro pasHoooOpasus. Pemre-
HHUE DKOJIOTHIECKUX MpodiieM oroche-
PBL: PallMOHATIBEHOE UCIIOIB30BAHHE

BoiessITh U XapaKTeprU30BaTh MPHUYHHBI KOJIO-
THYECKHX TipobsieM B 6uocdepe. [IporaosuposaTsh
MTOCTIC/ICTBYSI UCTOIICHUS IIPUPOJIHBIX PECYPCOB U
COKpAIIleHHs OMOJIOTHIECKOTO pasHooOpasus. O0-
CYX/IaTh Ha KOHKPETHBIX IIPUMEpax IKOJIOTHYIEC-
KHe TpO0JIeMbI CBOCTO PerHoHa i OHOC(EepHI B 11e-
J0M. ApryMEHTHPOBATh HEOOXOIUMOCTD 3aUTHI
OKPY’KaromIel Cpejibl, COOIIOICHHSI TPABHUI OTHO-
LIEHUS K )KUBOW U HEKUBOU NpUpoe. BeisIBIATE n
OIICHUBATD CTETICHB 3arPsI3HCHUS TOMEIICHH.




pecypcoB, oxpaHa PHPOJIBI, Bceobiee
9KOJIOTHIECKOEC 00pa3oBaHue
HACCIICHHSL.

O0001IeHNe U CHCTEMATH3 Al
H3Y4YEeHHOT0 MaTepuaJa 1o TemMe
«3aKoHOMepHOCTH
B3aMMOOTHOIIIEHU I OPraHU3MOB U
cpeabDy

BbISIBISITH TIPU3HAKH IPUCHIOCOOICHHOCTH OPTaHm3-
MOB K cpenie ooutanust. OOBSCHSITH POJIb KPYTOBO-
pOTa BEIIECTB M MPEBPAIICHHS JHEPIHU B 9KOCUC-
Temax. XapakTepu3oBaTh onocdepy Kak riodas-
HYIO DKOCHCTEMY. AHAJIM3UPOBATH U OIICHUBATH
TIOCJIEICTBYS ACSATEIBHOCTH YEJIOBEKa B IPUPOJIE.
CucremMaTU3upoBaTh 3HAHMS 110 TEMaM pasjierna
«O0bmme ONoNIoTHIeCcKue 3aKOHOMEPHOCTH.

OcHOBHBIE IIOHATHS, KOTOPBIE
HE00XOUMO YCBOUTH yUyaIllUMCs 1ocie
H3y4YeHHs TeMbl «3aKOHOMEPHOCTH
B3aMMOOTHOUICHUH OpPraHU3MOB U
cpenbDy

DKoJIoTHs, CPebl KU3HU (Ha3eMHasl, HA3eMHO-BO3-
JylIHasl, [TOYBEHHAsl, OpPraHU3MEHHast), HKOJIOTH-
yeckue (akTopsl ( OMoTHUECKHe, a0MOTHYECKHE,
AHTPOIIOTCHHBIE), a/laNTalus, OMoIeHO03, Ouoreo-
LIEHO03, PKocucTeMa, brnocdepa, Ononornueckui
KPYTOBOPOT BEILIECTB, MUILEBbIE (TPOpUUECKHE)
CBSI3H, JKOJIOIMYECKasi HUILA, MHUIIEBast [elb,
YHCIIEHHOCTB TOIYJISIIIMN, IUIOTHOCTB TOIYJISIIHY,
CMeHa OMOTECOIICHO30B, CYKIECCHs, Mapa3suTH3M,
XHIITHUYECTBO, KOHKYPEHIIHS, KOMMEHCAIIN3M,
MYTyaln3M, CUMON03, a0HOTHYECKNII KOMITIOHEHT,
MIPOYLICHTHI, KOHCYMEHTBI, PETyICHTHI

HUTorosslii KOHTPOJIb 3HAHMI Kypca
Onosioruu
9 kJacca

CucTeMaTH3UpOBATh 3HAHUS 110 TeMaM pas3zeia
«buonorusy».

1.

2.

10.

11.

12.

TpeOoBanus k pesyjbraram 00y4enus (cpopmupoBanHocTs YY)

N3yuenue kypca "buonorus" B 9 kiacce HanpaBJIEHHO HA TOCTIXKEHHUE CICAYIOLINX
pe3yabpTaToB (OCBOCHUE YHUBEPCAIBHBIX YUeOHBIX NeicTBuil - YV ]]):

Juunocmmuwie pezynomamol:

OCO3HaHHWE EIMHCTBA U LEIOCTHOCTH OKPYKAFOIIEr0 MUPa, BO3MOXKHOCTH €ro MO3HAHUA U

00BSACHEHHS HAa OCHOBE JJOCTMKEHUI HAYKH;

3HAaHWE OCHOBHBIX ITPUHIIAIIOB U MIPABHJI OTHOIICHUSI K JKUBOW MPHUPO/IE, OCHOB 3I0pOBOr0 00pa3a

JKHN3HHU U 3HOpOBL606epeFaIOH_II/IX TeXHOJ’IOl"Hﬁ;

pa3BUTHUE NMO3HABATENBHBIX HHTEPECOB U MOTUBOB, HAIIPABICHHBIX HA U3yUYEHHUE KUBOW MTPUPOJIBL;
MHTEJUIEKTYaIbHbIX YMEHUH (JI0Ka3bIBaTh, CTPOUTH pacCykJI€HUs, aHAIU3UPOBaTh, CPABHHUBATH,
JIeNIaTh BBIBOABI H JIP.); 3CTETUYECKOTO BOCTIPHUSTHS KUBBIX 00BEKTOB;

0CO3HaHKE MOTPEOHOCTH ¥ TOTOBHOCTH K CAMOOOPa30BaHUIO, B TOM YHUCIIE U B paMKax
CaMOCTOSITEJIBHOM EATEIbHOCTH BHE IIKOJIbL, YMEHHUE ONPEAEIIATh )KU3HEHHbBIE IEHHOCTH,
O0O0BACHATH MPUYHHBI YCTIEXOB U HEyJau B y4eOHOH NeATeIbHOCTH, IPUMEHSTH MOJTy4YeHHbIE

3HaHHs B HpaKTH‘ICCKOﬁ ACATCIBbHOCTH,

OLCHNBAHUC XN3HCHHBIX CI/ITyaHI/Iﬁ C TOYKH 3PCHUA 0e30IacHOro O6p333 JKN3HU U COXPaHCHUS

37I0pPOBbS;

BOCIIMTAaHUS YyBCTBA FOPAOCTHU 32 POCCHUICKYIO OMOJIOTMYECKYIO HAyKY;
NOHUMAaHHE OCHOBHBIX ()aKTOPOB, ONPEACISIONINX B3aMMOOTHOIICHUS YeJI0BEKa U IPUPOIbI;
TOTOBHOCTh K CAMOCTOSTEIILHBIM ITOCTYIKAM U JISHCTBUSM Ha 01aro Ipupo.isl; GOPMHPOBAHKE

3KOJOTHYCCKOI'O MBIIIJICHHU,

NpU3HAHKUE [ICHHOCTH XU3HHU BO BCEX €€ MPOSBICHUSIX U HEOOXOIUMOCTH OTBETCTBEHHOTO,
OepeXKHOTO OTHOIIEHUS K OKPYXKAIOIIeH cpefie; COOM0eHIe TPaBHil TIOBEACHHS B IPUPO/IE;
MOHUMaHWe 3HaYeHUs] 00YUYEHUs [Tl TOBCEIHEBHOM JKU3HU U OCO3HAHHOTO BBIOOpa Tipodeccur;
NpU3HAHUE KKI0r0 Ha COOCTBEHHOE MHEHHE; SMOIIMOHAIBHO-TIOJIOKHUTENBHOE OTHOIIEHUE K

CBCPCTHUKAM;

YB)XHUTEIHHOE OTHOIIEHHE K OKPYKAIOIINM, COOJIO/ICHUE KYIbTYpPhl TIOBEACHHUS, POSIBICHNE
TEPIHUMOCTH IIPH B3aMMOAECHCTBUU CO B3pOCIBIMU U CBEPCTHUKAMU;

KPUTHUYHOE OTHOIIEHUE K CBOUM IOCTYIIKaM, OCO3HAHUE OTBETCTBEHHOCTH 3a UX MOCIEACTBHUS;
YMEHHE MIPEO0JIeBaTh TPYAHOCTH B MIPOIECCE JOCTH)KEHUSI HAMEUEHHBIX LIEJIeH;
Memanpeomemmnuvie pezynomanoi:
1) nosnasamenvhvie YY1 - popmupoBaHue U pa3BUTUE HABBIKOB H YMCHUIL:




Aw

o

paboTath ¢ pa3HBIMH HCTOYHUKAMU HH(POPMALINHY, aHATH3UPOBATH U OIIEHUBATH HH(POPMAIIHIO,
npeoOpa3oBbIBATH €€ M3 OJHOU (POPMBI B JPYTYIO;

COCTaBJISITh TE3UCHI, PA3IMYHBIC BUIBI IUIAHOB (TIPOCTHIX, CIIOKHBIX U T.I1.), CTPYKTYPHPOBAThH
y4eOHBIN MaTepHall, 1aBaTh ONPEACTICHUS TTOHITHH;

MIPOBOAUTH HAOIIOACHNS, CTABUTH IKCTIEPUMEHTHI B OOBSACHATH IMOTYICHHBIE PE3YIIbTATHI,
CPaBHHBATH U KIACCU(DUITUPOBATH, CAMOCTOSITEIILHO BEIOUPAst KPUTSPUH JIJISl YKa3aHHBIX
JIOTUYECKUX OTIepaIuii;

CTPOUTH JIOTHYECKHE PACCYKIACHHS, BKIIOYAIOIINE YCTAHOBIICHHE TPHYUHHO-CIIECTBEHHBIX
CBSI3E;

CO3/1aBaTh CXEMAaTUYCCKHE MOJICIH C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTOB;
OTIpeETISATH BO3MOXKHBIE HCTOYHUKH HEOOXOIUMBIX CBEICHUH, IIPOU3BOIUTH MIOMCK HH(POpMAIINH,
aHAJIM3UPOBATH U OLIEHUBATH €€ JOCTOBEPHOCTH;

2) pecynamusnvle YY][ - DOpMUPOBAHHE ¥ PA3BUTHE HABBIKOB H YMEHUI:

1.

5.
6

OpPraHU30BHIBATH CBOIO YUEOHYIO M TO3HABATENILHYIO ACSTENLHOCTD - ONPEACIISTD LeTH padoThl,
CTaBUTH 3a/1a4H, TUIAHUPOBATH (PACCUUTHIBATH ITOCIIEIOBATEIBHOCTD ACHCTBUI M IPOTHO3UPOBATH
pe3ynbTaThl paboThl);

CaMOCTOSITETIbHO BBIBUT'ATh BAPUAHTHI PELICHUS MOCTABICHHBIX 3a]a4 1 BEIOUPATh CPeCcTBa
JOCTI)KEHHS IIEJH, TPEABHUICTh KOHEUHBIC PE3YJIbTAaThl pabOTHI;

paboTaTk 1o IIIaHy, CBEPSITh CBOU JICHCTBHS C LEIBIO U, IPU HEOOXOAUMOCTH, UCTIPABIISTH
OIITHOKH CaMOCTOSTENBHO;

BBIOMPATH LIENICBBIC U CMBICIOBBIC YCTAHOBKH B CBOMX JCHCTBHAX M IMOCTYIKAX ITO0 OTHOILICHUIO K
KMBOW TIPHPOJIE, 3I0POBBIO CBOEMY M OKPY’KAIOIIHX;

POBOJMTH paOOTy HaJ OIIMOKAMU JJIsl BHECCHHUSI KOPPEKTHB B yCBAUBACMbIC 3HAHMS;

BJIaJIETh OCHOBAMH CAMOKOHTPOJISI U CAMOOICHKH, IPUMEHSITh STH HABBIKU MPH MIPUHSATHN
pelIeHNi ¥ OCYIIECTBICHUH OCO3HAHHOTO BHIOOpA B Y4€OHOW M IO3HABATEIHHOM IESTEIEHOCTH;

3) kommynuxamusnwvie VVJI - opMupoBaHne v pa3BUTHE HABBIKOB M YMEHHIA:

1.

3.
4,

aJIeKBaTHO MCIIOJIb30BATh PEUEBbIC CPEACTBA TS JUCKYCCHU M apTyYMEHTAIMK CBOEH MMO3HUIINH,
CPaBHHBATh Pa3HbIC TOUYKH 3PEHHSI, APTYMCHTHPOBATh CBOIO TOYKY 3PEHHS, OTCTAUBATH CBOIO
MO3HUIIHIO;

CIIyIIATh M CIBIIIATE APYroe MHEHHE, BCTYIATh B IHAIIOT, BECTH JUCKYCCHIO, ONIEPHPOBATH
(akTamu, KaK ISl JOKA3aTeIbCTBa, TaK U JUIS OMPOBEPIKEHHUS CYIIIECTBYIONIETO MHCHUS;
HUHTETPUPOBATHCS U CTPOUTD MPOAYKTUBHOE B3aUMOICHCTBHE CO CBEPCTHUKAMH M B3POCIIBIMH;
y4acTBOBATh B KOJUIEKTUBHOM OOCYKJICHUH MPOOIIEM.

IIpeomemmneie pezyromamet:
1) 6 nosnasamenvrou (unmennexkmyanvhon) cgepe:

1.

BJIJICTh OCHOBAMH HAay4YHBIX 3HAHHUU O )KUBOH MPUPOJIE ¥ 3aKOHOMEPHOCTSIX €€ Pa3BUTHS,
BBIJICJISITH CYIIECTBEHHBIE MPU3HAKA OMOJIOTHYECKIX 00BEKTOB U MPOIECCOB, OCHOBHBIE CBOWCTBA
JKUBBIX CUCTEM, [IAPCTB KUBOM MPHUPOJIbI, CHCTEMATHKH U MPEJICTABUTENCH Pa3HBIX TAKCOHOB;
OOBSICHATE POJIb OHOJIOTHU B IPAKTUYECKOW JACATEILHOCTH JIFOJICH; MECTa U POJIH YEJIOBEKa B
NPUPO-JIe; POJIH PA3TUYHBIX OPraHU3MOB B )KU3HU UEJIOBEKA; 3HAUCHUS] OMOJIOTHYECKOTO
pasHooOpasus s coxpaHeHus: Onochepbl; MEXaHU3MOB HACJIEICTBEHHOCTH U N3MEHYHBOCTH,
BUI000pa30BaHUS U MTPUCTIOCOOICHHOCTH;

XapaKTepu30BaTh OMOJIOTHIO KaK HayKy, YPOBHHU OpTaHW3aIMH KHBOIH MaTepHH, METOIbI
Omosoruueckoil Hayku (HaOI0IeHHEe, IKCIIEPUMEHT, U3MEPEHNE), HAyYHbIE AUCIUTUIMHEI,
3aHUMAIOIIUECS U3YUCHUEM KU3HEIEITEIIbHOCTH OPTaHU3MOB, U OIICHUBATh UX POJIb B MIO3HAHUU
JKUBOM MPUPOIBI;

MPOBOJIMTH OMOJIOTHMYECKHE UCCIIEIOBAHUS U JIeIaTh BHIBOJIBI HA OCHOBE MOJTYYEHHBIX
Pe3yIbTaTOB, IEMOHCTPUPOBATL YMEHHUS paboTaTh C yBETMUUTEIbHBIMHA IPUOOpaMH,
M3rOTaBIUBATh MUKPOIIPETIAPATHI;

MOHUMATh OCHOBBI XMMUYECKOTO COCTaBa HMBBIX OPTaHU3MOB, POJIb XUMUYECKUX DJIEMEHTOB B
00pa3oBaHUU OPraHHYECKUX MOJICKYJI, IPUHIIHITBI CTPYKTYPHOH OpraHn3aliuy U QyHKIIH
YIJIEBO/IOB, XKHUPOB U OEJIKOB, HYKJICHHOBBIX KHUCIIOT;

XapaKTepU30BaTh BKJIAJ MUKPOAJIEMEHTOB MaKpO3JIEMEHTOB B 00pa3oBaHHe HEOPTaHUIECKUX U
OpPraHUYECKUX MOJIEKYJI )KHBOTO BEIECTBA, XUMHUUECKHE CBOWCTBA U OMOJIOTHYECKYIO POIb BOJIBI,
KaTHOHOB M aHMOHOB B 00€CIICUEHUH MIPOLIECCOB KU3HEACATEILHOCTH;

CPaBHUBATD KJIETKU OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPIraHU3MOB, 3HATh CTPOCHHE
MPOKAPUOTUIECKON U ayKapHOTHYECKON KIIETOK, XapaKTepHU30BaTh OCHOBHBIE TTOJIOKEHUS
KJIETOYHOW TEOPUH CTPOEHUS OPraHU3MOB;

JIOKa3bIBaTh NPUHAUICKHOCTH OPraHU3MOB K Pa3HBIM CUCTEMaTHUECKUM TPYIIIaM; OMMCHIBAT
00OMEH BElIECTB U TIPEBpaIleHNe YHEPTHH B KIIETKE; IPUBOJUTH NOJPOOHYIO CXeMY Ipoliecca
OmocuHTE3a OEITKOB; XapaKTEPHU30BaTh OPTaHU3AINI0 META00IN3Ma ¥ TIPOKAPHOT; TEHETHICCKUH
anmapart 0akTepui, CnopooOpa3oBaHue, Pa3MHOKEHHE;



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

XapaKTepu30BaTh PYHKIMHA OPTaHOWIOB IIUTOILIA3MEL, OTIPEIENIATH H BKIFOUCHHH B
KU3ZHEACATETHHOCTD KIETKH;

CPaBHHBAThH PA3JIMYHBIC MPEICTABICHUS €CTECTBOUCTIBITATENICH O CYIIIHOCTH KHUBOU PUPO/IBL;
XapaKTepu30BaTh OCHOBHBIE MOJI0KEHUS ABoIoLMOHHON Teopuu JK.b. Jlamapka, yuenus Y.
HapBuHa o ectectBeHHOM 0TOOpE, B3rsias! K. JInHHES Ha CHCTeMY JKHBOTO MHpa; OIEHHBATh
3nauenue teopuu JK.b. Jlamapka u yaenus Y. [lapBuHa st pa3BUTHS OHOJIOTHH;

OTIPEACIATH MOHATHS "BUA" U "NOMyIIsAus ", 3HAYCHUE MEKBHIOBOW OOPHOBI ¢ a0MOTHYSCKUMU
(hakTOpamMu cpespl; XapaKTepru30BaTh MPUIUHBI OOPHOBI 32 CYIIECTBOBAHHE;

OIIEHHWBATh CBOWCTBA JOMAIITHUX KUBOTHBIX M KYJIBTYPHBIX PACTEHHU 110 CPABHEHHIO C UX TUKUMHU
MPEIKaMU;

MMOHUMATh CYIIHOCTH IPOIIECCOB MTOJIOBOTO Pa3MHOXKEHHSI, OTLIOIOTBOPEHUS, HHIANBUIYAITHHOTO
pa3BUTHS, TAMETOT€HE3a, Me03a U MX OMOIIOTHYECKOe 3HAUCHHE;

XapaKTepU30BaTh OMOJIOTHUYECKOE 3HAYCHHUE OECITONIOT0 Pa3MHOXKEHUS, 3Talbl SMOPHOHAIBHOTO
pa3BUTHS, ITAlBl OHTOTEHE3a TPU MPSIMOM IMOCTIMOPUOHATILHOM Pa3BUTHH, (YOPMBI
MTOCTAIMOPHOHAIBEHOTO TIEPHOIA Pa3BUTHS, 0COOCHHOCTH IIPSIMOTO Pa3BUTHS; OOBSCHATD IPOIIECC
Melo03a, MPUBOIAIINN K 00pa30BaHUIO TAIJIOUTHBIX TAMET; OIMMMCHIBATH MPOLIECCHI, MPOTEKAIOIINE
pH JPOOJICHUH, TACTPYJISIIUY U OPTaHOTCHE3E,

pa3irygaTh COOBITHS, COTPOBOXK/IAOIINE PA3BUTHE OPTaHNU3MA IIPU TIOJTHOM M HETIOTHOM
MeTamopdo3se, O0BSICHATh OMOTOTHIECKUN CMBICI Pa3BUTHS ¢ METaMOP(O30M;

HCIIOJIb30BAaTh ICHCTUYCCKYIO CUMBOJIMKY,; BIIMCHIBATH 'CHOTHUIIBI OPraHU3MOB U UX I'aMEThI;
CTPOUTH CXEMBI CKPEUTUBAHHS MTPH HE3aBUCHMOM U CIICTNICHHOM HaclleIOBAaHUH, CIIETUIEHHOM C
MIOJIOM;, COCTaBIISITh MPOCTEHIIINE POAOCIOBHBIC U PEIIaTh TEHETUIECKHE 3a]]a9l; XapaKTepru30BaTh
TFCHOTHUII Ka CUCTEMY B3aHMOI[eI>iCTByIOH.[HX TCHOB OpraHU3Ma,

pacino3HaBaTb MyTallUOHHYIO U KOM6I/IHaTI/IBHYIO N3MCHYUBOCTD,

MMOHUMATh CMBICI 1 3HAYCHHUE SBJICHUH TeTEPO3nca U MOTUTUIONINHN, XapaKTePHU30BaTh METOIBI
ceNeKiuu (THOPUIU3AIIIO U 0TOOD);

XapaKTepHU30BaTh 0COOCHHOCTH MPUCIIOCOOUTEIBHOTO MIOBEACHHMS, 3HAYCHHUE 3a00ThI O IIOTOMCTBE
JUTSL BEDKUBAHHSA, CYITHOCTh T€HETHYECKUX MPOIECCOB B MOIMYJIAIUAX, (DOPMBI BHI000pa30BaHUS;
OTIMCHIBAaTh OCHOBHBIE HAIPABIICHUS SBONIONHH (OMOIOTHYECKHH ITPOTPecc 1 OMOJIOTHUECKUN
perpecc), OCHOBHbBIC 3aKOHOMEPHOCTH U PE3YJIbTAThl SBOJIIOLINN;

MPOBOJUTH MPUMEPHI PUCTIOCOOUTELHOTO CTPOSHUS Tela, TOKPOBUTEIECTBEHHON OKPACKU
MTOKPOBOB U MOBEICHNUS; OOBICHSTH, TOYEMY IIPUCIIOCOOICHIS HOCSAT OTHOCUTENFHBINA XapaKkTep;
OOBSACHATH MPUYKHBI Pa3CiCHIS BUIOB, 3aHUMAIOLIUX OOIIMPHBIN apea OOUTaHMs, Ha
MOMYJISIIMHI; XapaKTEePU30BaTh MPOIIECC IKOJIOTHIECKOIO U reorpaduuecKoro BUI000pa3oBaHus;
OIIEHHWBATh CKOPOCTh BU000pPa30BaHUS B PA3IMYHBIX CHCTEMATHYECKUX KaTETOPHSX, )KUBOTHBIX,
pacTeHnii 1 MEKPOOPTaHU3MOB;

XapaKTepU30BaTh MyTH AOCTIKEHUS OMOJIOTHYECKOr0 IIporpecca - apoMopdo3, WanoaaarTalii 1
00I1yI0 ereHepalnio; MPUBOAUTE TPUMEPHI TOMOJIOTHYHBIX aHAJIOTHYHBIX OPTaHU3MOB;
OTIMCHIBATh JIBWKYIIME CUIIBI aHTPOIIOTEHE3a, ITOJIOKEHUE YeIOBEKa B CUCTEME )KHBOTO MHUPA,
CBOICTBA YeJIOBEKa KaK OMOJIOTMYECKOTO BU/Ia, dTAllbl CTAHOBJICHHUS Y€JI0BEKa KaKk
OMOJIOrMYECKOI0 BU/JIA;

XapaKTepU30BaTh POJIb MPSMOXO0XKICHUS, Pa3BUTHS TOJIOBHOTO MO3Ta U TPY/ia B CTAHOBJIICHUN
YCJIOBCKA, BBIABIIATL NPU3HAKU CXOACTBA U pa3IniuAa B CTPOCHUU, 06p336 JKHU3HU U ITIOBCACHHUN
JKHBOTHBIX M YCJIOBCKA,

0CO3HaBaTh AHTHMHAYYHYIO CYIIIHOCTh PacHu3Ma;

OTIMCHIBATh Pa3BUTHE KU3HU Ha 3eMIle B pa3HbIe MEPUObl; CPABHUBATE M COTIOCTABIIATH
COBPEMCHHBIX U UCKOMMACMBIX ) XUBOTHBIX, U3YYCHHBIX TAKCOHOMETPHUYCCKUX I'PYIIIL MEXKAY CO6OI>'I;
XapaKTepH30BaTh KOMIIOHEHTHI )KHBOT'O BEIIECTBA M €0 (DYHKIUH, CTPYKTYPY U KOMIIOHEHTHI
Oouocdepsl; 0co3HABATH IMOCIEACTBHSI BO3ICHCTBHS YelloBeKa Ha Onochepy; 3HaTh OCHOBHBIE
CHOCO6BI 1 METOJIbI OXpaHbI IPUPOABI, XapaKTEPU30BaATH POJIb 3aAIIOBCIHUKOB B COXpaHCHUN
BHJIOBOTO Pa3HOOOPA3NS;

KIIACCU(UIIMPOBATH PKOJIOTUYECKHE (DaKTOPHI;, pa3indaTh MPOIYIEHThI, KOHCYMEHTHI U
PEAYICHTHI; XapaKTepU30BaTh OMOMAacCy 3eMJiH, OMOJIOTMUECKYIO IPOIyKTUBHOCTD; ONHUCHIBAThH
OHMOJIOTHUECKH KPYyTOBOPOT BEIIECTB B MPHUPO/IE;

XapaKTepU30BaTh JCHCTBHE A0MOTHYECKUX, OMOTHYECKUX U aHTPOTIOTCHHBIX ()aKTOPOB Ha
OMOIIEHO3; OMUCHIBATH KOJOTHUECKUE CUCTEMBI; IPUBOIUTH MMPUMEPBI CAMOPETYIISIINU, CMEHBI
OHMOIIEHO30B U BOCCTAHOBJICHHSI OMOILIEHO30B; XapaKTepU30BaTh (DOPMbI B3aUMOOTHOIICHUH MEKIY
OpraHu3MaMHu;

MIPUMEHSTH Ha MMPAKTUKE CBEIEHUS 00 KOJIOTHUECKUX 3aKOHOMEPHOCTSIX;

2) 8 UenOCmHO-OPUCHMAYUOHHOU chepe:

1.

3HATh OCHOBHBIE MIPaBUJIa MIOBEACHUS B IPUPOJIE U OCHOBBI 3I0POBOT0 00pasa KU3HHU, MPUMEHSTh
WX Ha TPaKTUKE;



2. aHaIM3UPOBAThH U OLICHUBATH MOCIEACTBUS ACITCILHOCTH YEIOBEKA B IPUPOIC, BIUSHUS
(aKkTOpOB pUCKa Ha 3I0POBbE UECIOBEKA;

3. TPHBOAWTH JOKA3aTEIHCTBA B3aMMOCBSI3H YCIIOBEKA U OKPYXKAIOIICH CPe/Ibl, 3aBUCIMOCTH
3I0POBBS Y€JIOBEKA OT COCTOSHHUS OKPYIKAIOIICH Cpe/Ibl, HEOOXOAUMOCTH 3aIlIUThI CPEIbI
00MTaHUs YEJIOBEKA;

4. olcHUBATH MOBEJICHUE YCIOBEKA C TOUYKH 3PEHUS 370POBOTO 00pa3a )KU3HH; pa3anuaTh Che00HbIC
U SJIOBUTBIC PACTEHUS U TPUOBI CBOCH MECTHOCTH;

3) 6 chepe mpydosoil desmenbHocmiL:

1. 3HaTh ¥ cOOMOMATE TIPABMIIA PAOOTHI B KAOWMHETE OHOJIOTHH;

2. coOiojaTh nmpaBuia paboThl ¢ OMOIOTHYECKUMU MPUOOPAMU U HHCTPYMEHTAMH
(TIpernapoBaNbHBIC UL, CKATBIIEIH, JTYIIBI, MUKPOCKOITBI).

4) 6 chepe husuueckoil desmenbrocmu.

—  JIEMOHCTPHMPOBATH IIPHEMbI OKA3aHHUs IIEPBOM OMOILY IIPH OTPABICHHUHU SA0OBUTHIMU PACTCHUSIMHU

U TpUOaMU, YKyCe JKUBOTHBIMH;
5) 6 acmemuueckoii cgpepe:
—  OIICHMBATB C 3CTETUYCCKOHN TOUKH 3pEHUS 00BEKTA KUBOW TPUPOJIBHL.

IInanupyemble pe3yJbTaThl H3yUYeHHs Kypca OHOJIOTHHE K KOHIY 9 Kiiacca

N3zydenue kypca "buonorus. 9 knacc”" m0pKHO OBITH HAITPABJICHO HA OBJIAJICHUE YUAIIUMUCS CIICAYIONINX
YMEHUI U HABBIKOB:
o0yualomuecst Hayuamcs:

—  pacKpbIBaTh pOJIb OMOJOTUH B IIPAKTUYECKOH EATEILHOCTH JIIOJCH, POJIb Pa3IMYHBIX OPraHU3MOB
B )KM3HU YEIIOBEKa,

— BBIACJIATH CYIIECTBCHHBIC IPU3HAKHA KMBBIX OPIraHU3MOB,

— HCHOJIB30BAaTb MCTOJ bl U3YYCHUA KUBBIX OPIraHN3MOB (Ha6JIIO,ZLCHI/Ie, OKCIICPUMCEHT, OIMMCAHHEC,
HU3MEpEeHHE);

— cobmoaate npaBuia paboThl ¢ OMOJIOrHYECKUMHU TPHOOpaMH U HHCTPYMEHTaMU, IpaBuiia paboThl
B KaOuHeTe OMOJIOTUH;

— paboTarh ¢ YBETHMUUTENbHBIMH TPHOOpaMu; HAOIIONATh MEKPOOOBEKTHI U TIPOIIECCH; AeNaTh
PUCYHKH MUKPOTIPENapaToB, GUKCUPOBATH PE3yIbTaThl HAOMIOJCHUH;

—  YCTaHaBJIMBATh CBSI3b CTPOCHMS YACTEH KIETKH C BBIMOTHEHUAMH (QYHKIHSIMHY,

— CpaBHUBATh XMMHYECKHH COCTAB KHMBBIX OPTaHU3MOB H TEJ HEKUBOH MPUPOJIBI, IETaTh BHIBOIBI
Ha OCHOBE CTPOCHHUS;

—  BBIBOJIUTH CBS3b CTPOCHUS U QYHKIUH KIETOK Pa3HBIX TKaHEH; pacKpbIBaTh CYIIHOCTh MPOIIECCOB
YKM3HE/ICATEINBHCTH KIIETOK (TIMTaHue, IbIXaHue, 0OOMEH BELIECTB, POCT, PA3MHO)KEHHE); BBIICISTh
CYIIECCTBECHHBIC IMTPU3HAKKU CTPOCHUS KIICTOK pa3HbIX LHAPCTB; ACJIAaTh BbIBOAbI O €AMHCTBE CTPOCHUA
KJIETOK MPEeJICTaBUTEINIEH Pa3HbIX IIAPCTB U O TOM, KaKOi 00BEKT UMEET 0oJiee CII0KHOE CTPOCHHUE;

—  JIOKa3bIBaTh POJICTBO OPTaHW3MOB HA OCHOBE MX KIIETOYHOTO CTPOCHHUS;

—  YCTaHaBJIHMBATh B3aUMOCBS3H MEXK]y CTPOCHUEM U PYHKIMSIMHU TKaHEH KUBBIX OPraHU3MOB;

—  BBIICJIATH CYIIECTBCHHLIC ITPU3HAKW ApPCTB JKUBOM IIPUPOAbI; CPAaBHUBATH IMPOLECCHI
KHU3HE/ICATEIbHOCTH PACTEHUH 1 )KUBOTHBIX; OOBSCHSITH OOIIHOCTD MPOUCXOXKICHUS U 3BOIIOIINI
CUCTCMATHYCCKUX T'PYIIIT paCTeHI/Iﬁ 1 )KXUBOTHBIX Ha IMPpUMEpPax COMMOCTABIICHUA 61/IOJ'IOFI/I‘ICCKI/IX
00BEKTOB;

—  BBIAENATH OCHOBHBIE MPU3HAKH I[apCTBa OaKTepHii, pa3indaTh O BHEITHEMY BHIY,
n300paXeHUsIM, CXeMa U OITMCAHUSM MPECTaBUTENCH ATOTO LIAPCTBA; PACKPBITH POJIb OaKTEpHid B
NPUPOJIE U B )KU3HU YEJIOBEKa,

—  BBIBIATH 0COOGHHOCTH Cpesl OOUTaHUs, PaCKPBIBATh CYIIHOCTh IPUCIIOCOOJICHHSI OPraHU3MOB K
cpene OOuTaHuS;

—  BBLIEJATH CYLIECTBEHHBIE IPU3HAKN YPOBHEN OpraHU3aluil >KUBOU MPUPOBI U OIIUCHIBATH
MPOLIECCHI, MPOUCXOISIINE HA KAKIOM YPOBHE;

—  OOBSICHITH MEXAHU3MBEI HaCJICACTBEHHOCTHU U USMCHUYNBOCTH, CPaAaBHHUBATb HACIICACTBEHHOCTb U
M3MEHYUBOCTb, A€JaTh BBIBOJIBI HA OCHOBE CPaBHEHMS;

— CpaBHHBATh IOJIOBOE U OecIosioe pa3MHOXKEHHUE, JeTaTh BIBOIBI HA OCHOBE CPABHEHHUS;

—  BBIEATH CYLIECTBEHHbIE MIPU3HAKU BHUJIA; OOBSICHATH IPUUYUHBI MHOTOOOPA3Hs BUIOB;

—  OIHUCHIBATH MIPHUCIOCOOIIEHHOCTh OPTaHM3MOB K ICHCTBHUIO KOJIOTHYECKHUX (DaKTOPOB;

—  BBIJCIATH CYLECTBEHHbIE ITPU3HAKU 3KOCHCTEMBI, XapaKTepH30BaTh POJIb PEIYLEHTOB B
OKOCUCTEME; IPUBOJUTH MMPUMEPLI PaA3HBIX THUIIOB B3aMMOOTHOIIIEHUI OpPraHMu3MOB B OKOCHCTEME,
COCTaBJIATH CXEMBbI ueneﬁ IINTaHUA,



apryMeHTUPOBaTh HEOOXOIUMOCTh COXPaHEHUS OMOJIOTHYECKOT0 Pa3sHOOOpa3us Il COXpaHCHHS
Omocdeprl; aHATM3UPOBATH U OTICHUBATE BIMSHUE JCSITEILHOCTH YeJIoBeKa Ha omocdepy.

Ooyuaromuecs NOJAY4AT 60IMOHCHOCHL HAYUUMBCA

CaMOCTOSITEITEHO OOHAPYKUBATh U (OPMYITHPOBATH YIEOHYIO TIPOOJIeMY, ONIPEACIIATE 1ETh
yueOHOM AeATeNbHOCTH, BRIOMPATh TEMY MPOEKTa WM UCCICIOBaHUS 110 OMOJIOTHH;

BBIJIBUTATh BEPCUHU PEIICHHUS OMOJIOTHIECKUX U SKOJIOTHUECKUX MpobiieM, (GOpMYIHpPOBaTh
THUTIOTE3HI;

Ha0IroaTh OMONIOrn4ecKue 0OBEKTHI, MPOBOJUTH ONOJIOTHYECKHIE IKCTIEPUMEHTEI,

JIeNaTh BBIBOABI, 3aKIIFOUEHHSI, OCHOBBIBAsICh Ha OMOJIOTUYECKUX M SKOJOTHUECKIX 3HAHUSX;
CaMOCTOSITETIbHO OOHAPYKUBATh U POPMYITUPOBATEH MPOOIEMY, COCTABIATH (MHAWBUAYAIHHO HITH
B TPYIIIE) IIaH pelIeHns IpoOIeMbl (BHITTOTHEHHS TPOEKTa TI0 OMOIOTHH, TIPOBEIEHUS
OHMOJIOTUYECKOTO UCCIIEOBAHMS);

paboTasi 1o miaHy, CBepsATh CBOU ACWCTBUSA C IEIBIO U, IPH HEOOXOJUMOCTH, UCIIPABIISATH OIIHOKH
CaMOCTOSITEBHO;

B INAJIOTE C YYUTEJIEM COBEPLICHCTBOBATH CAMOCTOATENFHO BBIPA0OOTaHHBIE KPUTEPUHU OLICHKH;
paboTas Mo npeIoKeHHOMY H (HJTH) CaMOCTOSITEIbHO COCTABICHHOMY TUIaHY, HCIOJIb30BaTh
HapsTy C OCHOBHBIMU U JIOTIOTHUTENBHBIMH CPEICTBAMU (CIIPaBOYHAS JIUTEPATypa O OMOJIOTHH,
OHMOJIOTHUECKUE TIPUOOPHI, KOMITLIOTED);

TUTAHUPOBAThH CBOKO MHIMBUIYAIHFHYIO 00pa30BaTebHYIO TPACKTOPHIO; paboTaTh 1o
CaMOCTOSITETIbHO COCTABICHHOMY IUIAHY, CBEPSISICh C HUM H IIEIBIO IeITEbHOCTH, UCTIPABIIAThH
OINOKH, HCIIONB3YS CAMOCTOSATENBHO MTOA00paHHBIE CPEACTBA (B TOM YHCIIE U HHTEPHET);
CBOOOJTHO TOJIL30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOIICHKH; 0CO3HABATh
MIPUYUHBI CBOETO yCIIeXa U HeyCIeXa U HaXOIUTh CIIOCOOBI BBIXO0/IA U3 CHUTYaIlMH HEYyCIeXa;
OIICHUBATh CTEIICHb YCIICIIHOCTH CBOCH MHAMBUAYAbHOM 00pa30BaTeIbHOMN ACATEIBHOCTH 10
OHOJIOTHH;

B XOJI€ TIPENICTABICHHS POEKTA MM OMOJIOTHYECKOTO UCCIICIOBaHUS IaBaTh OLEHKY €ro
pe3ynpTaTaM; JaBaTh OIEHKY CBOMM JIMYHOCTHBIM KauecTBaM | depTaM xapakrepa ("'KakoB s'),
OTIpeIeIIATh HAIIPaBJICHUS CBOETro pa3BUTH ('KaKuM s Xo4y cTaTh", "ITO MHE JJI 3TOTO HAJI0
cnenatp");

aHAJIM3UPOBATh, CPABHUBATH, KIIACCU(DUITUPOBATh U 000011aTh OMOJIOTHUECKUE (haKThI U SIBJICHUS,
CaMOCTOSITETTFHO BEIOWpAast OCHOBAHUS M KPUTEPUH JIJISl YKa3aHHBIX JIOTHUECKUX OTIepaIlHii;
CTPOUTH KJIACCH(DUKAIMIO OMOIOTHYECKUX 00BEKTOB HA OCHOBE IMXOTOMHYECKOTO JieNieH s (Ha
OCHOBE OTpHIIaHNU);

C03/1aBaTh CXEMaTHYECKHE MOJICIH C BBIICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
OMOJIOTMYECKOro 00beKTa; IpeoOpa3oBBIBAThH OMOIOTHIECKYIO0 HH(OPMAITUIO U3 OJJHOTO BUA B
JIpyToi u BEIOMpaTh yA00HYI0 st ceOst hopMy (DHUKcanny U MpeacTaBiIeHus HHPOPMAIIHH;
OTIPEJIENIATH BO3MOYKHBIE NCTOYHUKH HEOOXONMBIX CBEACHUH, TPOU3BOANTE TIOMCK HHPOPMAIUH,
aHAJIM3UPOBATH U OLIEHUBATH €€ JOCTOBEPHOCTH;

JIaBaTh OIpeJIesICHHE TIOHATHSAM Ha OCHOBE M3YYEHHOTI0 Ha PA3IUYHBIX [IpeMeTax y4eOHOTro
MaTepuana; yCTaHABINBATh POJI0-BUAOBEIE OTHOIICHHUS OMOJIOTHYECKUX 00BEKTOB; 00001AaTh
TIOHSITHS - OCYIIECTBIISATH JIOTHYECKYIO OTEPAIHIO Mepexo/ia OT OUOIOrUIeCKOTO MOHSATHS C
MEHBIITNM 00BEMOM K OMOJIOTHUECKOMY TIOHSTHIO € OOJIBIINM 00hEMOM;

UCIIOJIb30BaTh KOMITBIOTEPHBIE H KOMMYHHKAIIMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT IS
JIOCTHKEHHS CBOMX IIeJIel; BRIOMpATh aJleKBaTHBIE 3a/laue WHCTPYMEHTAIbHBIE TPOTPaMMHO-
amnmapatHbIe CPEJICTBA U CEPBHCHI,

CaMOCTOSITETTFHO OPraHU30BBIBATh YI€OHOE B3aUMOICHCTBHIE B IPyIIE (OTPEAEISITh 00IIHe e,
pacrpenensiTh POJH, J0TOBAPUBATHLCS APYT C APYTOM H T. 11.);

OTCTaMBasi CBOIO TOUKY 3PEHUsI, IPUBOJUTH apIryMEHTHI, TOATBEPKAas UX (aKTaMu, B IUCKYCCUU
BBIJIBUTATh KOHTPAPTYMEHTHI, BIIQIETh MEXaHU3MOM JKBHBAJICHTHBIX 3aMEH;

KPUTUYHO OTHOCHTBCS K CBOEMY MHEHUIO, C JOCTOMHCTBOM TPHU3HABATH ONIMOOYHOCTH CBOETO
MHEHUS (€CJTM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

pas3n4aTh MHEHHE (TOUKY 3pEHHs), JOKAa3aTENbCTBO (aAPTyMEHTHI), PaKThl; TUIIOTE3bl, AaKCHOMBI,
TEOPHH; YMETh B3TJISIHYTh Ha CUTYAIIHIO C MHOW TIO3UIMH U JIOTOBAPHUBATHCS C JIFOJABMHU HHBIX
MMO3ULIMIA;

HaOJII01aTh 38 COCTOSIHUEM COOCTBEHHOTO OPraHNU3Ma, U3MEPSThH MyJIbC, ApTEPUAILHOE IAaBJICHUE;
NPUMEHSThH TIPUEMBI OKa3aHHs TIEPBOY TIOMOIIH NIPY KPOBOTEUSHHSX, OTPABIICHHN YTapHBIM I'a30M,
CHACEHUH yTOMAIOIINX, MPOCTYIHBIX 3a00I€BAHUSIX;

co0moaaThe Mepbl NPOPUIAKTUKY HApYIICHUH 00MEHA BEILIECTB U Pa3BUTHS ABUTAMHUHO30B,
3aboneBaHuii, nepeaaromuxcs nojaoseiM mytem, CI1M/1a, Hapymenuit paboThl OpraHoB 4yBCTB,
BpEIHBIX MTPUBBIYCK;



— co0moaaTh NPUHLIMIIBL 3T0POBOTr0 00pa3a KU3HH, palliOHAIbHON OpraHnu3aliy Tpyaa U OTABIXA.
MecTto npeagMeTa B 6a3MCHOM YYeOHOM IJ1aHe

B ®enepansnom 6azucHoM yaeOHOM 00111€00pa3oBaTeIbHOM IUTaHE HA H3yYeHHE OHUOIOTHH B 9
KJIacce OTBeIeHO 2 4 B Heaelnto (Becero 68 1). Ot6op hopM opranm3aiiuy 00ydeHUs OCYIIECTBISETCS C
YUETOM €CTECTBEHHO-HAayYHOTO co/iep:KaHus. bojbiioe BHUMaHKE yaenseTcs 1adopaTopHbIM padoTam,
MHUHHMYM KOTOPBIX ONPE/CICH B MPOrpamMmme.

Copeprkanue Kypca OMOJIOTHH B OCHOBHOI! IITKOJIE SIBIISIETCS 0a30# U M3ydeHus o0mmx Onooru-
YECKUX 3aKOHOMEPHOCTEH, 3aKOHOB, TEOpUH B cTapiiei mkoie. Takum o6pazom, comepikanue Kypca
OHMOJIOTMH OCHOBHOM LIKOJIE IPEACTaBIAET co00i 6a30BOe 3BEHO B CHCTEME HEMPEPBIBHOTO
OMOJIOTHYECKOr0 0Opa30BaHMs U SBISETCS OCHOBOM TSI MTOCIEAYIOIEH YPOBHEBOU 1 POQIITEHOM
nddepeHITHanny.

KpuTtepun n HOpMBI OLIEHOK y4eOHOM 1esITeIbHOCTH y4AIMXCS

Ouenka “5” craButcs B ciyyae:

1. 3HaHus, MOHUMAaHHA, TITyOMHBI YCBOSHHS 00yJatomuMCs BCETo 00bEMa MPOrpaMMHOTO MaTepHaa.

2. YMeHHs BBIICIATH IVIaBHBIC MTOJIOKEHHS B U3YYEHHOM MaTepuane, Ha OCHOBaHHH (aKTOB U IPUMEPOB
0000111aTh, A€TaTh BHIBOJIBI, YCTAHABINBATH MEXKIIPEIMETHBIEC M BHYTPUIIPEIMETHBIE CBSI3H, TBOPUECKH
[IPUMEHSIET TIOIyYEHHbIE 3HAaHUSI B HE3HAKOMON CUTYaIUH.

3. OrcyrcTBHe OIIMOOK U HEJOUYETOB MPH BOCIIPOM3BEICHIH U3YYCHHOTO MaTepHaa, pu YCTHBIX OTBETaX
yCcTpaHeHHEe OTACIbHBIX HETOUHOCTEH C MOMOIIBIO IOTIOJIHUTEIBHBIX BOIIPOCOB YUUTENsI, COOIIOIeHHE
KYJIBTYpbI IMCBMEHHOW M YCTHOW pedH, MpaBuil 0(OPMIICHHUS TUCbMEHHBIX paboT.

Ouenka “4”:
1. 3nHaHue Bcero M3y4eHHOTO MPOrPaMMHOTO MaTepHara.
2. YMeHUH BBIIETATH [VIABHBIC MTOJIOKEHUS B U3YUEHHOM MaTepualie, Ha OCHOBaHUU (aKTOB U IPUMEPOB
0000111aTh, A€TaTh BHIBObI, YCTAHABINBATH BHYTPUIIPEIMETHBIC CBSI3U, IPUMEHSTH I10JTy4YCHHbIC 3HAHUS
Ha MPaKTHKE.
3. HesnaunrenpHble (HerpyObIie) OMMOKH U HEMOUETHI ITPH BOCTIPON3BEACHUN N3yUYEHHOTO MaTepraa,
paBuII 0POPMIICHHUS MMCEMEHHBIX padoT.
Ouenka “3” (ypoBeHb peaCTaBJEHHUH, COUETAIOMINXCS € 3JIeMEeHTAMHN HAYYHBIX OHATHIA):

1. 3nHaHue U ycBOGHWE MaTepualia Ha YpOBHE MUHUMABHBIX TPEOOBaHHUH MPOTrPaMMBbl, 3aTpYAHEHUE MTPU
CaMOCTOSITEIIbHOM BOCIIPOM3BEACHUH, HEOOXOAMMOCTh HE3HAUUTEIILHON IIOMOIIY PEToAaBaTes.

2. YMenwue paboTaTh Ha ypOBHE BOCHPOM3BEACHHUS, 3aTPYAHCHUS [IPH OTBETaX HA BUIOM3MECHEHHEIC
BOTIPOCHI.

3. Hanuume rpy0oii o1mOKH, HECKOIBKUX HEIPYOBIX IPU BOCHPOU3BEACHUN U3YYEHHOI'O MaTepralia, paByil
o OopMIIEHUS TUCEMEHHBIX PadoT.

Ouenka “2”:
1. 3naHue u ycBOeHME MaTepHalla Ha YPOBHE HIDKE MUHUMAJIbHBIX TpeOOBaHUI MPOrPaMMBbl, OTAEIbHbIE
MPeICTaBICHUS 00 U3yYEeHHOM MaTepHae.
2. OrcyrcTBHE YMEHHI paboTaTh Ha yPOBHE BOCIIPOU3BEICHUS, 3aTPYAHEHHS [IPU OTBETAaX HA CTaHIAPTHBIE
BOTIPOCHL.
3. Hannume HecKONBbKHUX rpyOBIX OMNOOK, OOJBIIOrO YKCIIAa HErPYOBIX MIPHU BOCIIPOU3BEIEHUH H3YIEHHOTO
MaTepHaia, npaBu1 ohOpMIIEHHS TUCBMEHHBIX Pa0OT.
Ounenka “1”:
— CraBurcs 3a MOJTHOE HE3HAHKE U3YYCHHOTO MaTepHaia, OTCYTCTBUE 3JIeMEHTAPHBIX YMEHHUN 1 HABBIKOB.
Yemmnouii omeem.

Ouenka “S” cTaBuTCS, €CIIN YUYCHHK:

1. Tloka3zwiBaeT riry0OKOE U MIOJIHOE 3HAHWE U IOHUMaHHE BCETo 00bhEMa MPOrpaMMHOTO MaTepHaa; MOJHOe
[IOHUMAaHUE CYIHOCTH paCCMaTPUBAEMBbIX IIOHSITHM, SIBJIEHUN U 3aKOHOMEPHOCTEMN, TEOPUH, B3aUMOCBA3€EH;

2. YMeeT COCTaBHUTh MOJHBINA U MPAaBUIBHBIA OTBET HA OCHOBE M3YUYEHHOTO MaTepHaa; BbIICIATh TI1aBHbIC
MOJIOKEHHUSI, CAMOCTOSITENIFHO TTOITBEPIK/IATh OTBET KOHKPETHBIMU TIPUMEPaMH, (pakTaMu; CaMOCTOSTETHHO
Y apTyMEHTHPOBAHO JeNaTh aHaIn3, 0000IIEH s, BEIBOJIBL. Y CTAHABIMBATh MEXIPEAMETHbIE (Ha OCHOBE
paHee IpUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEAMETHBIE CBA3H, TBOPUYECKH IPUMEHATH ITOJIyYCHHbIE 3HAHUS
B He3HaKoMol cutyanun. IlocienoBaTenbHo, YETKO, CBA3HO, 0OOCHOBAHHO M O€30IIMO0YHO M3JIaraTb
y4eOHBI MaTepHal; JaBaTh OTBET B JIOTUIECKOW MOCIIEAOBATEILHOCTH C UCTIONB30BAHUEM MPUHSATON
TEPMUHOJIOTHH; JIeJIaTh COOCTBEHHBIE BBIBOJIBL; (POPMYIMPOBATh TOYHOE ONpPEIEICHIE U HCTOIKOBaHUE
OCHOBHBIX IOHSTHH, 3aKOHOB, TEOPHIL; IPU OTBETE HE MOBTOPSATH JOCIOBHO TEKCT YUeOHHKA; U3/Iarath
MaTepuai JTUTePaTYPHBIM S3BIKOM; IPABUIBHO U OOCTOSTENEHO OTBEYATh HA JOTIOIHUTENbHBIE BOIPOCHI
yuntenst. CaMOCTOSATENBHO U PallMOHAIEHO UCIIONB30BaTh HATIIAAHBIE TIOCOOMS, CIIPABOYHBIE MaTEPHAIIBI,
y4eOHUK, TOTIOJTHUTENbHYIO JIUTEPATYPy, NIEPBOUCTOYHUKH; IPUMEHATH CUCTEMY YCIOBHBIX 0003HaUCHHUN
IIpY BEJECHUM 3aIIUCEHN, COITPOBOXKAAOUIMX OTBET; UCIIOJIb30BAHUE JUISl I0KA3aTEIbCTBA BHIBOJOB U3
HaOJIIOJIEHUH U OIIBITOB;



3. CaMOCTOSITeNIFHO, yBEPEHHO 1 0€301IIMO0YHO IPUMEHSET MOTyYCHHBIC 3HaHHS B PELICHUH IPOOIeM Ha
TBOPYECKOM YPOBHE; JIOIIyCKaeT He O0iee OAHOro HelouETa, KOTOPBIH JIETKO HCIPaBIIAET 110 TPEOOBAHHIO
YUUTENsI; UMEeeT HeOOXOJMMbIe HaBBIKM pabOTHI ¢ IpUOOpaMH, YepTeKaMu, CXeMaMHt U rpaduKkaMH,
COIIyTCTBYIOIIMMH OTBETY; 3aIllUCH, COIIPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

OueHka “4” cTaBUTCA, €CITN YICHHK:

1. Tloka3piBaeT 3HaHUs BCETO M3YUYEHHOTO MIPOrPaMMHOTO Matepuana. JJaét moiHbIi 1 MPaBUIBHBINA OTBET Ha
OCHOBE U3yUYCHHBIX TEOPHIi; HE3HAYNTEIbHBIC OIMOKY U HETOYETHI TP BOCIIPOU3BEICHUH U3YISHHOTO
MaTepHaia, orpeeeHUs HOHITHI 1al HETOIHbIE, HeOOJIbIINE HETOYHOCTH IIPU MCIIOIb30BAaHUH HAYIHBIX
TEPMUHOB WU B BBIBOJAX U 0000IIEHHSX U3 HAOIIOAEHUH U ONBITOB; MaTepUall U3JIaraeT B ONpeeIEHHON
JIOTHYECKOH MOCIIeI0BATENbHOCTH, IPU 3TOM JOIYCKaeT 0JHy HerpyOyto ommnOKy niu He 0osee AByX
HEI04ETOB ¥ MOKET UX UCIIPABUTh CAMOCTOSITEIBHO IIPU TPEOOBAHNH MIIH IIPY HEOOIBIION TOMOIIN
IIPEoJaBaTes; B OCHOBHOM YCBOWJ YU€OHBIH MaTepua; OATBEP)KIacT OTBET KOHKPETHBIMU
MpUMepamMu; IPaBUIBHO OTBEYAET HA JOTIOIHUTEIbHBIC BOMPOCH YUUTEIS.

2. YMeeT caMOCTOSITETIbHO BBIICNATH TJIaBHbIC TIOJOXKEHHS B U3yYCHHOM MaTepHase; Ha OCHOBaHUH (PaKTOB U
IpUMEPOB 0000111aTh, IeaTh BBIBOABI, yCTAHABIMBATH BHYTPHUIIPEIMETHBIE CBsI3U. [IpuMensTh
MOJTyYEeHHBIE 3HAHUS Ha MPAKTHKE B BUAOM3MEHEHHOHN CUTYaIlMU, HCIIOIb30BaTh HAYYHbBIC TEPMUHBI;

3. He obmnagaer mocTaTOYHBIM HaBBIKOM paOOTHI CO CIIPaBOYHOH JTUTEPATYypOH, YICOHUKOM,
MIEPBOMCTOYHUKAMHU (TIPABIIILHO OPUEHTHPYETCS, HO paboTaeT MeuteHHO). JlomyckaeT HerpyObie
HapyLeHNs NpaBuI 0(hOpMIICHHSI TUCBMEHHBIX Pa0OT.

Ouenka “3” cTaBUTCS, €CIIM YUCHHK:

1. 1.ycBowmi OCHOBHOE CO/iepKaHue y4eOHOro MaTeprana, UMeeT MpoOeIbl B yCBOSHIH MaTeprana, He
MPEMATCTBYIONINE JaJbHEHUIIEMY YCBOCHUIO IPOTPAMMHOTO MaTepHaa;

2. Marepuall U3jlaraeT He CHCTEMaTH3UPOBaHO, (parMEeHTapHO, HE BCET/Ia MOCIIEI0BATEIBHO;

3. TMoKa3bIBaeT HEAOCTATOYHYIO C(HOPMUPOBAHHOCTE OTIEIBHBIX 3HAHUI U YMEHHH; BHIBOJIBI U 0000IICHUS
apryMeHTupyer ciabo, JoITycKaeT B HUX OIIHOKH.

4, A0IyCTUJI OHII/I6KI/I 1 HETOYHOCTHU B UCIIOJIb30BaHUHU Hay‘IHOI\/'I TEPMHHOJIOTHUH, OTIPCACITICHUA MOHSITHUH Jall
HEIOCTaTOYHO YETKHE;

5. He HCIIONIb30Bajl B KAUECTBE JIOKA3aTEIbCTBA BBIBOIBI M 0000IIEHNUS 13 HAOMIOIeH!H, (PaKTOB, OIBITOB MK
JOIMYCTHJI OIIMOKY MPH UX U3JI0KEHHUH;

6. HCIIBITBIBACT 3aTPYAHCHHUA B IPUMECHCHUN 3HaHHI>'I, HCO6XO}II/IMI)IX IJId pCHICHUA 3aJa4 pa3/IMYHbIX THUIIOB,
py 0OBSICHEHUN KOHKPETHBIX SBJICHUI Ha OCHOBE TEOPHUIl U 3aKOHOB, WM B MOATBEPKICHUHA KOHKPETHBIX
MIPUMEPOB MIPAKTUIECKOTO MPUMEHEHUS TEOPHIA;

7. OTBEYAaeT HEIMOJHO Ha BOMPOCH yunuTed (YIycKkas 1 OCHOBHOE), MJIM BOCIIPOM3BOIUT COJIEpIKaHUE TEKCTa
y‘le6HI/IKa, HO HEAOCTATOYHO IMOHUMACT OTACIBbHBIC ITOJIOKCHHA, HMCIOIIIME BA’)KHOC 3HAYCHHUEC B 3TOM
TEKCTE;

8. o00HapyXHBaeT HEIOCTATOYHOE MOHUMAHNE OTAENIbHBIX MTOJIOKESHUH MPH BOCTIPOU3BEACHUH TEKCTA
yueOHUKa (3aIruceli, MepBOMCTOYHMKOB) HITM OTBEYAET HETIOJIHO Ha BOIIPOCHI YUUTEIs!, IOMyCKast OJJHY-/[BE
rpyObIe OMIHOKH.

Ouenka “2” cTaBUTCS, €CIIH YUCHHK:

1. 1.He ycBOWIJ M HE PAaCKPBUI OCHOBHOE COZIEpiKaHHe MaTepHaa; He JieJiacT BIBOJIOB U 0000IICHNH;

2. 2.He 3HAeT W He IOHMUMaeT 3HAYUTENILHYIO WJIK OCHOBHYIO YacTh IIPOTPAMMHOI0 MaTepraa B mpeJiesiax
MOCTaBJIEHHBIX BOIIPOCOB;

3. mMeeT c1abo chopMUPOBAHHBIC M HETIOIHBIC 3HAHHS U HE YMEET IPUMEHSTh UX K PEIICHHIO KOHKPETHBIX
BOIIPOCOB U 3ajia4 10 00pas3ily WK IpU 0TBeTe (Ha OJIMH BOIIPOC) IOMycKaeT 0oJiee IByX IpyObIX OMIHOOK,
KOTOPbIE HE MOKET UCIPABUTh JAaXe PU IOMOIIN YIUTEIIS.

Ouenka “1” cTaBuTCS, €CIIN YUYCHHK:
— He MOKET OTBETHUTH HHU Ha OJIMH M3 [TOCTaBJIIEHHBIX BOIIPOCOB; IIOJHOCTHIO HE YCBOMJI MaTepHall.
IIpumeyanue.

— ITo oxoH4yaHuIo YCTHOT'O OTBETA, YUalICTroCA 1€aarorom )IaéTCSI KpaTKI/Iﬁ aHaJIn3 OTBECTA, O6B$IBH$ICTC$I
MOTHUBUPOBaHHAas OLICHKA. BO3MOXHO NpuBiIeYeHre IpyruX y4Yaluxcs Ui aHaju3a 0TBeTa, CaMOaHaJIu3,
MPEUIOKEHUE OLEHKH.

Ouenka caMoOCTOSITEJILHBIX MUCHbMEHHBIX H KOHTPOJILHBIX PadoT.
OueHka “5” cTaBUTCS, €CIT YICHHK:
—  BBIIOJHII paboTy 6e3 ommrboK U HEJOYETOB; JOITyCTHUII HEe O0JIee OHOTO HEJ0YeTa.
Ouenka “4” craBUTCS, €CJIM YYEHHUK BBIMOJIHII paOOTy MOJHOCTBIO, HO JOIMYCTHI B HEH:
— He Oosiee 0JTHOM HETPYOOIi OIIMOKY ¥ OJTHOTO HEJI0UETa; Wi He OoJiee ABYX HEJJ0YETOB.
OueHka “3” cTaBUTCS, €CIIM YICHHUK

— TPaBWIBHO BBIIOJHUII HE MEHEE MOJIOBUHBI paOOTHI MM JOMYCTHII: HE O0Jiee IBYX rpyOBIX OMINOOK;

— M He Oosiee oiHOW TPYOOil M OJJHOH Herpy0oil OIIMOKK U OAHOTO HEAOUYEeTa; WK He Ooee IBYyX-Tpex
HerpyObIX ommoOoK;



— WM OIZHOM Herpy0Ooil OmMOKK U TPeX HEAOUETOB; WM MPH OTCYTCTBHH OLIMOOK, HO TIPH HATMYHH

YeThIPeX-TIATH HEA0UETOB.
Ouenka “2” cTaBUTCS, €CITH YICHHK:

—  JIOIYCTHJI YMCJIO OLIMOOK U HEJ0YETOB IIPEBOCXOIEe HOPMY, IIPU KOTOPOH MOXKET OBbITh BBICTABJICHA
OLIeHKa 3

— WM €CJIM NPaBUIILHO BBIITOJIHHUI MEHEE MOJOBUHBI pabOTHI.

Ouenka “1” cTaBUTCA, €CITM YICHHK:
— He MPUCTyNal K BHIIOJIHEHHUIO Pa0OTHI; WM MPAaBUILHO BBHINOIHUI He Oosee 10 % Bcex 3amaHmid.
IIpumeuanue.

1. VYuwurens uMeeT NMpaBo MOCTABUTH YUYCHUKY OLICHKY BBILIE TOH, KOTOpas MpeyCcMOTpeHa HOPMaMHU, €CITH
YYEHHKOM OPUTHHAIBHO BBIIIOJHEHA padoTa.

2. OIEHKH ¢ aHATU30M JIOBOJITCS 10 CBEJCHUS yUalIUXCsl, KaK IPaBHIIO, Ha MOCIIETYIOMIEM YPOKe,
npegycMaTpuBaeTcsi paboTta HajJ OIMOKaMu, yCcTpaHEeHHE TPOOEIIOB.

OueHka BHINOJTHEHUS IPAKTHYECKUX PA0OT MO MpeIMeTy.
OueHka “5” cTaBUTCA, €CITN YICHHK:

1. mnpaBUIBHO ONpEAEIHI LieNb OIIBITA;

2. BBINOJHWI PabOTy B IOJHOM 00BbEME ¢ COOIIOJICHUEM HEOOXOIUMOH MOCTIeI0BATEILHOCTH MPOBEICHHS
OTIBITOB U U3MEPEHHUIA;

3. CcaMOCTOSITEIHHO U PAIlMOHAIBHO BHIOPAJ M MOATOTOBHII IJIS OIBITA HEOOX0AUMOE 000pyIOBaHUE, BCe
OTIBITHI MTPOBEJT B YCIOBUSX U peXKHUMaX, 00eCIIEUNBAIOIINX TOTy4YEHHE PE3YJIbTATOB U BBIBOJIOB C
HauOOJIBIIEH TOYHOCTRIO;

4. Hay4HO I'paMOTHO, JOTMYHO OIKcal HabIroaeHUs U chopMyIHMpOBaj BEIBOIBI U3 ONbITa. B
MPEICTABICHHOM OTYETE MIPABUIBHO U aKKYyPaTHO BBIMOJIHIII BCE 3aIIUCH, TAOJIUIIBI, PUCYHKH, YEPTEXH,
rpad UKy, BEIYUCICHUS U CAETal BHIBOIBL.

5. MposABISIET OPraHU3aLMOHHO-TPYJOBbIE YMEHUs (IOAAEPKUBAET YUCTOTY paboUuero MecTa U MopsaoK Ha
CTOJIE, 5KOHOMHO HCIIOJIb3YET PACXOJHbIC MAaTePHAaIbl).

6. 9KCIEpUMEHT OCYLIECTBIISIET MO0 IJIaHy C YYeTOM TEXHHKH 0e30MacHOCTH M MPaBUII PabOTHI C MaTepHaIaMu
1 000pyIOBaHUEM.

OueHka “4” cTaBUTCS, €CIIM YICHHUK BBITIOTHWI TPEOOBAHUS K OIIEHKE 57, HO:
1. OomBIT MPOBOJUI B YCIOBHAX, HE 00ECTICUMBAIOIINX JTOCTATOYHOW TOYHOCTH U3MEPCHUH;
2. OBUIO IOMYIICHO JBa-TPU HEI0YETA;
He Ooiee 0THOM HETPyOOii OIIMOKHU ¥ OTHOTO HEI0UeTa,

3. 3KCIIEPUMEHT IPOBEJCH HE MOJTHOCTHIO;

B OIMCAHWUM HAOIIOJCHNH U3 OTBITA JIOYCTHII HETOYHOCTH, BBIBOJIBI CZeTIal HETIOHEIE.
Ouenka “3” cTaBUTCS, €CIIN YYEHHK:

1. mnpaBUIIBHO ONpenen Leb OIbITa; paboTy BBINOJIHSACT IPABUIBHO HE MEHEE YeM HAIlOJIOBHHY, OHAKO
00BEM BBITIOJTHEHHON YaCTH TaKOB, YTO ITO3BOJISIET MOIYYUTh IPABHIIbHBIC PE3YJIbTAThl H BBIBOJIBI O
OCHOBHBIM, TIPUHIIMTINATILHO BaXKHBIM 33]ja4aM paboThL;

2. wny noaoop o0opyAoBaHH, 0OBEKTOB, MATEPUAIIOB, @ TAKXKE PA0OTHI IO HaYally OIBITA IPOBEI C
MOMOIIBIO YYHUTEIIS; WITH B XO/I€ IPOBEICHHS OIbITA U U3MEPEHUH OBLTH JOMYIICHBI OIMHUOKN B ONTHCAHUH
HaOJI0IeHUH, (OPMYITUPOBAHNH BBIBOJIOB;

3. ONBIT MPOBOJMIICS B HEPALMOHAJIBHBIX YCIOBUSX, YTO IPUBEIIO K MOJIYYCHHUIO PE3yIbTaTOB ¢ OOJbIei
MOTPEIIHOCTBIO; WM B OTYETE OBLIM JOMYIIEHBI B OOLIEH CII0KHOCTH He OoJiee ABYX OIMOOK (B 3aIHCAX
€/IMHUIL, U3MEPEHHSIX, B BBIYUCICHUX, rpaduKax, TabIUIax, cXxeMax | T.J.) He IPUHIUIHAAIEHOTO JIJIs
JAHHOW PabOTHI XapakTepa, HO MOBIHUBIIUX Ha PE3YJbTAT BHIMOJIHEHHS,

4. noryckaeT rpyOyio ommOKy B X0/1€ SKCIiepuMeHTa (B 00BsICHEHNH, B 0(hOpMIICHHH paOOThI, B COOIOICHUT
MPaBUJI TEXHUKHU O€301IaCHOCTHU TIpU paboTe ¢ MaTepraiaMu 1 000pyJ0BaHHEM), KOTOpast HCIIPABIISIETCS TI0
TpeOOBaHUIO YUHUTETIS.

Ounenka “2” cTaBUTCS, €CIIN YUYCHHK:

1. He ompeaenHs caMOCTOATENLHO LEb OMBITA; BBIMOIHII paboTy HE TOIHOCTHIO, HE IIOATOTOBUI HYKHOE
o0opyzoBaHKEe ¥ 00BEM BBIITOITHEHHOW YaCTH Pa0OThI HE TIO3BOJISIET CJIeNaTh MPABUIILHBIX BBIBOJIOB;

2. WM ONBITHI, N3MEPEHHS, BBIYUCIICHNUS, HAOII0IeHHUS IPOU3BOAMIIMCH HETIPABHIILHO;

3. wim B xo/e pabOTHI ¥ B 0TYETE OOHAPYKUIIMCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUCHHBIC B

TpeOOBaHUX K OIeHKe “3”;

4. nomyckaer aBe (v 6onee) rpyOble ONIMOKH B X0O/1€ IKCIIEPUMEHTA, B OOBSICHEHUH, B 0(OPMIICHHU PaOOTHI, B
COOJIIOZICHNH TIPaBUJI TEXHUKHU 0€30MAaCHOCTH IpH paboTe ¢ BelecTBaMH U 000py10BaHHEM, KOTOPBIE HE
MOJKET UCTIPABUTH JaXe MO TPEOOBAHHIO YUUTEIS.

Ouenka “1” cTaBUTCA, €CIIN YICHHK:

— TIOJHOCTBIO HE CyMeJ HauaTh U 0()OPMHUTH OIBIT; HE BHIIOIHSIET paboTy; MOKa3bIBAET OTCYTCTBHE

SKCHEPUMEHTAIBHBIX YMEHHI; He CoOJII0an Wik rpy0o Hapymian TpeOoBaHuUs 0€30MaCHOCTH TpyJa.



