


OT aBTOpa

VYBaxaeMble KoJieru!

[Ipemnaraemoe MeTOAMYECKOE MMOCOOME COMCPKUT MOYPOUHBIE
pa3paboTKU MO OMOJIOTUH IS 9 Kjlacca U OPUEHTUPOBAHO Ha MC-
nonb3oBanue yuebHuka M.H. [Tonomapéoii, O.A. KopHuIoBoii,
H.M. Yepnonoii (M.: IIpocBemenne, 2021) muanun YMK noxn pemn.
W.H. IToHOMapéEBOIi (KOHIIEHTpUIECKAsI CTPYKTYpa).

Marepuai 1 CTpyKTypa METOOUIECKOTO ITOCOOUSI IIOJTHOCTBIO CO-
OTBETCTBYIOT TpeboBaHusIM DenepasTbHOro rocyIapCTBEHHOTO 00pa-
30BaTeJIBHOTO CTaHIapTa OCHOBHOTO 001iero oopazoBanus (OGIOC
000), OTINYUTETBHON 0OCOOEHHOCTHIO KOTOPOTO SIBISIETCS CUCTEM-
HO-JIEeATEIbHOCTHBIN ITOIXO0 B 00YYEHUU, CTABSIIIIUI [JIABHOM LIETbIO
pa3BUTUE TUYHOCTU OOYJYaIOIIMXCS.

KoHcrekThl ypoKOB OpUeHTUPOBAaHBI Ha pa3BUTHE KaK 001Iey4YeO-
HBIX YMEeHMI pebeHKa (CIOCOOHOCTh aHAJIM3UPOBATh, BBIAEISATD CY-
IIECTBEHHOE, CXeMaTUYeCKN (DMKCHUPOBATh HOBBIC 3HAHUS, pabOTaTh
C HAyYHO-TIOMY/ISIPHBIM TEKCTOM, TBOPYECKH ITOAXOIUTD K IIPOOIeM-
HO¥ CUTyalluH | TIp.), TaK U CITCIIMAJIbHBIX YMEHUN (YCTaHABIMBATh
CBSI3M MEXIY IIPUPOTHBIMU O0BeKTaMU, (GUKCUPOBATh PE3yIbTATHI
HaOMIONEHU U 3KCIEPUMEHTOB U T. 11.).

IMoypouHble pa3pabOTKU TTOCTPOEHBI MO CIEMYIONIEMY TJIAHY: THTT
YpOKa, UCTIOJIb3yeMble TEXHOJIOTUU, (POPMUPYEMbIe YHUBEPCAIbHBIC
yueOHble nerictBus (YVY/1), rmiiaHupyeMble pe3yabTaThl, HEOOXOIMMOe
o0opynoBaHue, KJIIOUEBbIC TIOHSTUS M TEPMUHBI, TIpeIBapyUTeIbHas
MOATrOTOBKA K YPOKY, NESITEIBHOCTb YUUTEISI M O0YJaIOIIMXCS Ha KaX-
JIOM 3Talle ypokKa.

B xHure nipeacTaBieH METONMYECKUIT MaTepral pa3HOTO YPOBHS
CJIOKHOCTH, YTO TTO3BOJIUT YIUTEIO T hEepeHIIMPOBAHHO ITOAXOIUTh
K IIpEeIToIaBaHUIo IIpeaMeTa, yKa3aH IMOPSIOK IIPOBEACHUS JIab0paTop-
HBIX ¥ TIPAKTUIECKUX paboT, IEMOHCTPAIIMOHHEBIX OIBITOB. M CImomb-
30BaHbI Pa3IMIHBIC METOAMIECKIE TIPUEMbI I TBOPYECKIEC HAXOIKH,
OCHOBaAHHBIC Ha OITBITE TIPEIToAaBaHUs OMOJIOTUM B IIIKOJIE.



4 TemaTnyeckoe nnaHnpoBaHve yqe6Horo mMatepunana

Ha arame KoHTpoJIsT 3HAaHWIM YIUTEIb JOTIOJTHUTEILHO MOXKET UC-
M0JIb30BaTh MIOCOOME:

KoHTtponbHO-u3MepuTeabHble MaTepuaisl. buonorus. 9 xiace /
coct. H.A. bornanos. M.: BAKO*.

MeToauyeckue COBEThI U pEKOMEHIALIMY, MHTePECHAsl TOIOJIHMI -
TebHast KHGOPMALINS, BOIIPOCHI AJIsI YCTHBIX Y MMChbMEHHBIX OTBETOB
00yYalOIIMXCSl, UTPhI, TBOPYECKHUE 3a0aHUsI, TEMBI IJIsI COOOIEHUIA,
TECTBI, CXeMBbI, TAOJIMIIBI, TIPE3CHTAIIMI TIOMOTYT YUYUTENIIO CAeIaTh
YPOKHU OMOJIOTUH MHTEPECHBIMU M pa3HOOOPa3HBIMU.

TemaTnyeckoe nnaHuposaHue
y4yeOHoro marepuana (70 4)

ypoKa Tema ypoka

O0mue 3aKOHOMEPHOCTH KU3HH (5 1)

Buonorus — Hayka o XKUBOM MHUpe

MeToabl OMOJIOrMYECKUX UCCIIeIOBaHU I

OO61111e CBOMCTBA KMBBIX OPTAaHU3MOB

MHoroo6pa3zue GopM KUBbIX OPTaHU3MOB

DN |[WwW N —

0O6001IeHNE 1 CUCTEMATU3aLIMs 3HAHUM 110 TeME «O6H.[I/IC 3aKOHO-
MCPHOCTH XKM3HU»

SIBeHMs ¥ 3aKOHOMEPHOCTH JKU3HHM HA KJIeTOYHOM ypoBHe (12 1)

6 | MHOroo6pasue KJIeToK

7 | Jlaboparopnas pa6ota Ne 1 « MHOTOOGpa3ue KIeTOK 3yKapuoT.
CpaBHEHME PACTUTEIbHBIX U XXUBOTHBIX KJIETOK»

8 XuMMYeCcKMe BelIeCTBa B KJICTKE

9 | CtpoeHue KIETKH

10 | OpraHouabl KIETKU U UX GYHKIUUA

11 | OGMeH BellecTB — OCHOBA CYIIECTBOBAHUS KICTKU

12 | buocuHTe3 6enKa B KIeTKe

13 | buocuHTe3 yriieBonoB — OTOCUHTES

14 | OGecrieueHUe KIETOK SHEPrUeii

15 | PasaMHOXeHME KJIETKU U €€ KU3HEHHBIN LIKIT

16 |JlaboparopHas padora Ne 2 «PaccMarprBaHie MUKPOIIPENapaToB
C IENSAIIMMKCS KIETKAMHU PACTEHMSI»

17 | O6oO01IeHNEe U cucTeMaTU3alKs 3HaHUM Mo TeMe «3aKOHOMEPHO-
CTU KU3HHU Ha KJIIETOYHOM YPOBHE»

* Jlanee — KUM.



TemaTvyeckoe nnaHMpoBaHue yue6GHoro matepuana 5
Ne
ypoKa Tema ypoka
3aKOHOMEPHOCTH KH3HM HA OPraHM3MeHHOM ypoBHe (18 1)

18 | OpraHusm — OTKpbITas XuBasi cucTema (obnocucremMa)

19 | [IpyuMUTHUBHBIE OPTAHU3MEL: OaKTepUn

20 | [IpyMUTHUBHBIE OPTaHU3MBbI: BUPYCHI

21 | PacTuTenbHbIM OpraHu3M U ero 0COOEHHOCTU

22 | MHoroo6pa3ue pacTeHul 1 UX 3HaYeHUE B IPUPOIIE

23 | OpraHu3Mbl LapcTBa rpMOOB U JIMIIAMHUKOB

24 | ZKUBOTHBIIM OpraHU3M U €ro 0COOEHHOCTU

25 | PazHOOOpa3ue XUBOTHBIX

26 | CpaBHeHMe CBOMCTB OpraHM3Ma 4eloBeKa 1 XUBOTHBIX

27 | Pa3aMHOXEHUE KMUBBIX OPTaHU3MOB

28 | UHouBuayaabHOE pa3BUTUE

29 | O6pa3oBaHMe MTONOBBIX KIETOK. Meiio3

30 | U3yueHue MexaHU3Ma HaCJIEICTBEHHOCTU

31 | OcHOBHBIE 3aKOHOMEPHOCTH HacIeJOBaHUSI IPU3HAKOB y Opra-
HU3MOB

32 | 3akoHOMepHOCTU U3MeHYnBOCTH. JlaboparopHast pabora Ne 3
«BbIsiBIIeHME HACIIEICTBEHHBIX M HEHACISICTBEHHBIX TPU3HAKOB
y PaCTeHUI pa3HbIX BUIOB»

33 | HenacnencrBeHHass ©3MEeHYMBOCTD. JJabopaTopHast paboTa Ne 4
«M3ydueHne n3aMeHUYNBOCTH Y OPTaHU3MOB»

34 | OCHOBBI CeJIEKIIMU OPraHU3MOB

35 | O6o0iIeHre 1 cucTeMaTU3alsl 3HaHU I 10 TeMe «3aKOHOMEPHO-

CTH XKM3HU HAa OPTaHU3MCHHOM YPOBHE»

3aKOHOMEPHOCTH MPOUCXOKIAECHUSA U PA3BUTHA XKU3HU HA 3emie (20 v)

36 |IIpencraBiaeHus 0 BOBHUKHOBEHMY XU3HU Ha 3eMJie B UCTOPUU
€CTeCTBO3HAHUS

37 | CoBpeMeHHbIE MpeACTaBIeHUs O BOSBHUKHOBEHUY XU3HU Ha 3eMJie

38 | 3HaueHMe (poTOCHHTE3a U OMOJIOTMIECKOr0 KPyTOBOPOTA BEILIECTB
B Pa3BUTHUU XU3HU

39 | Dranbl pa3BUTUS XM3HU Ha 3emiie

40 | Upeu pa3BuUTHUSI OpraHMYECKOTro MUpa B OMOJIOTU U

41 |Yapnb3 JlapBuH 00 3BOIOLNUM OPTaHUYECKOTO MUpa

42 | CoBpeMeHHBIE MIPENCTaBIEHUS 00 3BOJIIOIIMN OPrAaHUYECKOTO MUPa

43 | Bun, ero Kputrepuu 1 CTpyKTypa

44 | I[Ipouecchl 00pa3oBaHUS BUIOB




TemaTnyeckoe nnaHnposaHve Y‘-Ie6HOI'O mMartepunana

Ne
ypoKa Tema ypoka

45 | MakposBotoLKs KakK Mpo1lecc MOSIBJAEHUS HAIBUIOBBIX TPYIIIT
OpraHu3MOB

46 | OCHOBHBIC HATIPABJICHHUSI SBOJIIOIIMI

47 | [1puMepsl BOTIOIMOHHBIX TTPe0OPa30BaHUI KUBBIX OPTAHN3MOB

48 | OcHOBHBIE 3aKOHOMEPHOCTH 3BoJfolu. JlabopaTropHast paboTa
Ne 5 «[TprcnocobaeHHOCTh OPTaHM3MOB K cpelie OOUTaHMSI»

49 | YenoBek — MpeaCcTaBUTENb XXUBOTHOTO MUPa

50 | DBOMIOLIMOHHOE TPOUCXOKAEHKE YeTOBEKa

51 | PaHHMe 3Tamnbl 9BOJIIOLMHY YeI0BeKa

52 | [lo3nHue 3Tamnbl 3BOJIOLIMYU YET0OBEKa

53 | YenoBeueckue pachl, UX POJICTBO U MPOUCXOXKIEHUE

54 | YenmoBek Kak XuTelb 6uocthepsl v ero BIUSHUE Ha TIPUPOLY 3eMITN

55 | O6o01IeHre ¥ cucTeMaTU3alis 3HAHUI 10 TeMe «3aKOHOMEPHO-
CTU TMPOUCXOXKIEHYSI U pa3BUTUS XKU3HU Ha 3emiie»

3aKOHOMEPHOCTH B3aNMOOTHOUIEHHIi OPraHU3MOB U cpenpl (15 4)

56 | YcnoBus xu3nu Ha 3emite. Cpelibl XXU3HU U 9KoJIorMyeckue ak-
TOPBI

57 | 3akOHOMEPHOCTU AeUCTBUS (haKTOPOB CPEAbl HA OPraHU3MbI

58 | [Iprcroco6IeHHOCTh OPraHU3MOB K IEUCTBUIO (DaKTOPOB CPEIbI

59 | buoTuueckue CBs3U B IPUPOIE

60 | [Momymauus Kak popMa CyIIeCTBOBaHUS BUAA

61 | ®yHKUMOHUPOBaHME MOMYJISILIUU B IPUPOIE

62 | JJaGopatopHast pabota Ne 6 «OLieHKa KauecTBa OKPYKaIOIICH Cpebl»

63 | IIpupomHoe coO6IIECTBO — OMOreOLIEHO3

64 | buoreoieHO3, 9KOCUCTEMBI 1 Orochepa

65 | CMeHa OGMOTeo1eHO30B U €€ MPUYNHBI

66 | MHorooGpa3ue GMOreolcHO30B (SKOCHUCTEM)

67 | OCHOBHBIE 3aKOHOMEPHOCTH YCTOMYMBOCTH KUBOM MPUPOIBI

68 | Okonormueckue mpobieMbl B buochepe. OxpaHa MPUPOIbI

69 | OGoGIeH e U CUCTeMaTU3alUsI 3HAHUH 110 TeMe «3aKOHOMEPHO-
CTHU B3aUMOOTHOIIIEHU I OPTaHU3MOB U CPEbI»

70 | UTOroBBIi1 KOHTPOJIb 3HAHUI




OBLIME SAKOHOMEPHOCTH
XKU3HU

Ypok 1. Buonorus — Hayka 0 XXMBOM Mupe

Tun ypoka: ypoK OTKPBITHSI HOBOTO 3HAHMUSI.

Hcnoavzyemoie mexmnonoeuu: 310poBbecOEpexXeHNs, MPOOJIEMHOTO
00y4eHUsI, pa3BMBAIOLIETO OOYUCHUSI.

Dopmupyemote YYII: kommyHuKamueHblie — CTPOUTh PEUEBBIC BbI-
CKa3bIBaHMSI B YCTHOM (popMe, apryMEeHTHPOBATh CBOIO TOUKY 3PCHMSI,
Y4aCTBOBAaTh B KOJUIEKTUBHOM OOCYXXKICHHUY IIPOOJIEM; pecyasimueHbvie —
opMynrpoBaTh 11eTh YPOKa M CTABUTh 3a1a4u, HEOOXOIMMBIE JIJIS ee
JIOCTHIXKEHUSI, INITAaHUPOBATh CBOIO JIESITEIBHOCTD U IIPOTHO3MPOBATh €€
pe3yJbTaThl, paboTaTh MO IUIaHY, CBEPSITh CBOU ACHCTBUS C LIEBIO U,
IIPpY HEOOXOMUMOCTH, UCTIPABJISITh OITUOKH CAMOCTOSITEIBHO; HO3HA-
samenvHvie — PadbOTATh C PA3TUNIHBIMA MCTOYHUKAMU MH(GOPMAIINH,
BBIIEJISATH TJIABHOE B TEKCTE, CTPYKTYPHPOBATh YUeOHBIN MaTepHall,
KJ1accuUIIMPOBaTh OOBEKTHI HA OCHOBE OIpeNeIeHHBIX KPUTEePUEB,
JaBaTh OIpeNeeHUS OHSATUI; suuHOCmHble — (DOPMUPOBATH U Pa3BU-
BaTh MO3HABATEIbHBINA MHTEPEC K U3YICHUIO OMOJIOTUM, HPABCTBEH-
HOE OTHOIIICHHE K IIPUPOIE, TOHNMAaHNE MPAaKTUICCKOM 3HAYMMOCTH
OMOJIOTHH KaK HaYKHU O XXMBBIX OPTaHM3MAax, OCO3HAHUE ITOTPEOHO-
CTH ¥ TOTOBHOCTH K CaMOOOPa30BaHMIO, B TOM YHMCJIe U B paMKax ca-
MOCTOSITEJIbHOI IeATeIbHOCTU BHE IIIKOJIbI, CTPEMJIEHUE K YYaCTHUIO
B TPYIOBOM AESATEILHOCTH B 00JIACTH MEIUIIMHBI, OMOTEXHOJIOTHU.

Ilaanupyemote pe3yavmamot: 1aBaTh ONPEACICHUS MTOHITUIA: Cl-
cmema Ouono2UHecKUx Hayk, OOManuKa, 300402us, GU0A02Us HeA08eKa,
MUKPOOUOAOUS, BUPYCOA0RUS, MUKOAOUS, CUCIEMAMUKA, YUMOA02USL,
2eHemuKa, 2K0102Usl, MeOUYyUHa, azpoHOMUS, HCUBOMHOBOOCMEO, Ce-
AeKyuUs, OUOMeEXHOA02USL, 2UCUeHA, OXPAHA NPUPOObL, KYAbMUBUPOBAHUE,
Ha3bIBaTh U XapaKTepHU30BaTh pa3IMUHbIC HAyYHbIe 00JIaCTH OHOJIO-
MU, XapaKTepU30BaTh POJib OMOJIOTMYECKUX HAYK B IMIPAKTUYECKOM
JEATEIbHOCTH JIIOAEH.

Obopydosanue: MynbsTUMeENWITHAST yCTAHOBKA, 3JIEKTPOHHBIE 00pa-
30BaTeNbHbIE pecypcbl, mopTpeT K. b. Jlamapka.



8 O6LLme 3aKOHOMEPHOCTM XN3HU

Xopn ypoka

|. OpraHn3aunoHHbIi MOMEHT

IIpuBeTCTBYIO Bac Ha YpOKe OMOJIOTUM — YPOKE, KOTOPBI HauHa-
eT Kypc 9 ximacca. B 9 ximacce BBI 3aBepliacTe CUCTEMaTUIECKOE U3yUe-
HUE OMOJIOTUM B OCHOBHOI 11Koje. ComepkaHue Kypca IMOCBSIIEHO
U3yYEHUIO He OTISIbHBIX IIapcTB — PacTeHust, ZKMBOTHBIE — U HE OT-
IeJTbHOMY YHUKAJIbHOMY TIpEICTaBUTEII0 — YelIoBeKy, a 00IIMM O1o-
JIOTUYECKUM 3aKOHOMEPHOCTSIM. JIJIsT KOro-To M3 Bac YYeOHBIN rof
3aKOHUYMTCS IIPOBEPKOM OMOJIOTMYECKIX 3HAHUM Ha YPOBHE MUTOTO-
Boii artectaiuu (OI'D), Hy U Bce BbI OylneTe BAaAeTh HayalbHBIMU
3HAaHUSIMH 000 BCEM XXMBOM, 1, TTIOBEPETE, BaM 3TO OYIET U IOJIE3HO
U UHTEPECHO.

Ha ypokax HaMm noTpebyeTrcsl yueOHUK «buosorusi» moa penak-
uueit U.H. [ToHomapéBoii (B yueOHbIIf KOMIUIEKT BXOIUT paboyas Te-
Tpaab Ha TIEYaTHOM OCHOBE), TETPamb IJISI IIPOBEPOYHBIX padboT (OHA
BCerga HaXOAUTCS B KaOWMHETE), TeTpaab WK OJOKHOT JJIs1 CIoBapsl
(MOXHO TTPOIOJIKUATH IMPOIIIOTOMHUNA WJIA 3aBECTH HOBBIN).

IToMHHTE O TTOBENEHWM Ha MepeMeHaxX M Ha ypoKe: IepeMeHa
BaxKHa IIJIST OTObIXA M OOIIeHMS (HO He 3a0BIBacM TOTOBUTHCS K YPOKY
Ha TIepeMeHe ), YPOK — IIJIsT TpUoOpeTeHUsT 3HaHWI 1 yMeHUiA. DOopMBI
PaboTHI, KOTOPHIE MBI OYIeM MCITOIb30BaTh, BAM M3BECTHBI. DTO JIEK-
IIUW, CEMUHAPEHI, TIPaKTUIECKIE pabOThl, KOH(MEPEHIINN, 3KCKYPCUH.

(3HAaKOMCTBO C YUeOHUKOM, €r0 METOIUYECKUM allllapaToM. )

Il. AkTyanusauus 3HaHWii
Coo0uieHne TeMbl
— BcnomuwuTe, 9TO 03HaYaeT TepMuUH 6uonoeus. (Hayka o scusom
Mupe Hauiel N1aHemsl.)

3anuinuTe B TETpaau TeMy Ypoka: «buosornst — Hayka o XXMBOM
MHpPE».

TepMuH 6uonoeus (bios — Xu3Hb, logos — ydeHUe) ObLI BIIEPBHIC
npegioxeH B 1802 r. BergatommMcs hpaHIly3CKUM €CTeCTBOUCIIBITA-
TeJieM 1 3BoJoMoHncToM 2Kanom batucrom Jlamapkowm mist 0603Ha-
YEHUSI HAYKU O XKU3HM KaK 0COOOM SIBJIEHUM TTPUPOIBI.

(O6yuaromuecs aeaaloT 3aluch B TETPab.)

lll. PaGoTa no Teme ypoka

1. Becena «buoJiorns Kak Hayka»

— BcmomHuTe: Kakme OMoJornyeckKue HayKu Mbl U3yJaid pa-
Hee? (PomaHuka, 300402uUs, AHAMOMUS, 2ueUeHd, uU3U0L02Us,
2K0A02UA...)

— CosepireHHO BepHOo. CrelnaiiTe TIpeAIIoNIOKeHNE: YTO XKe MO-
JKeT U3y4yaTh OMoJIorus ¢ fodaBiaeHueM clioBa 06wasn? (OTBeTh
o0yyarpumxcs.)



Ypok 1. bruonorusa — Hayka o X1MBoM Mupe 9

O6was buosoeuss — KOMILIEKCHAsI HayKa 00 O0ILIMX 3aKOHOMEPHO-
CTSIX XKUBOU IIPUAPOIHL.

2. CnoBo yuntens «CoBpeMeHHas OHOJIOTHS»

BoT yxe HeCKOJIBKO AeCSITUIETUI YeJTOBEYECTBO SIBISIETCS] CBUIE-
TeJieM OYpHOTO Iporpecca B OMOJ0TnH. DTa HayKa IpUBJIEKaET K cede
BHMMAaHUE JIIOeH pa3HBIX CIIeIHAIbHOCTE. IMEHHO OT OMOJIOTNH
XKAYT pelIeHrs] MHOTHX BaxKHEHUIIIMX MPOOJIeM, CBSI3aHHBIX C COXpaHe-
HHEM OKpYXalolllel cpelibl, 3M0POBbs JIOJENW 1 obecrieueHrueM Ipo-
JTOBOJIbCTBHEM.

OTKpBITHE TPUHIUIIMAIBHO HOBBIX SIBJIEHUI BbI3BaJIO OIPOMHBIM
WHTEpPEC K 3TOM HayKe. 3HAHUS B 00JIaCTU MOJICKYJISIPHOI OMOJIOTHUH,
TeHETUKHU, SKOJOTUU CTaJIM TOKa3aTeJsIMU OOIel KyJIbTyphl YeJlo-
BeKa.

CoBpeMeHHasI OMOJIOTHUS MPEACTABIISIET COO0M KOMIUIEKC O1O-
JIOTUYECKUX HayK, U3YyYalolluX XXUBYIO MPUPOAY KaK 0coOyto hopmy
MaTepuu, 3aKOHBI €¢ CYIIICCTBOBAHMS 1 pa3BUTHs. B HacTosIee Bpems
OuoJtorMs XapaKTepu3yeTcsl KaK ClieliMain3alieil COCTaBIsSIIoNINX ee
MUCUUIUIMH, TaK U UX B3aUMOIEHCTBUEM.

3. Pabora no y4eOHUKY
C.6
— C ucnonb3oBaHEeM 00pa30BaTeIbHBIX pecypcoB MHTEepHeTa
¥ MaTepuaa yueOHUKa 3aMOJIHUTE TaOIUILy.
(CamocrositenbHast pabota ¢ TekcToMm § 1. B Tabnuiie npuBeneHbl
MpPUMEPHbIE OTBETHI. )

HasBanne
O0BbeKT u3yyeHust 3HavyeHue 1is1 YeJ0BeKa
HayKH
boranuka Pactenus PanmoHanbHOE UCTIOIB30-
BaHUE
3oosiorus KuBoTHbIE PanmoHanbHOE UCTIONB30-
BaHUE
Mukpob6uo- | MukpoopraHu3Mbl PaunonanbHoOe UCTIONB30-
JIoTUst BaHUe
Bupycono- | Bupycel PanmoHansHOE UC0IB30-
rusi BaHUE
Mukonorus | ['pu6bt PaumoHanbHOe MCITOIB30-
BaHUE
LuTonornst | Kirerka MepunHa
I'eneTnka 3aKOHOMEPHOCTH HaCJIe - MenuunHa
CTBEHHOCTHU U U3MEHUYMBOCTU
DKosorug | 3aKOHOMEPHOCTU B3auMojieii- | PalimoHanbHoe npupono-
CTBMSI OpraHu3Ma 1 (akTopoB | MOJIb30BaHUE
cpembl




10 O6LLme 3aKOHOMEPHOCTM XN3HU
Ha3zpanue
O0bexT u3yyeHus 3HaueHue /115 YeI0BeKa
HAYKHU
Cenekuust | CylllecTByIOIIME MOPOIBI CoznaHue HOBBIX U yCOBEP-
KWBOTHBIX, COPTa PacTeHUIA, IIEHCTBOBAHKE CYIIECTBYIO-
IITaMMBbI MUKPOOPTaHMU3MOB LIVX MOPOJ, KWUBOTHBIX,
COPTOB PaCTEHUM, IITaAM-
MOB MMKPOOPTaHNU3MOB
buotexHo- | MU3yyaeT BO3MOXHOCTHU UC- Co3/aHue XXUBBIX Opra-
JIOTHS MOJIb30BAaHUS XKUBBIX OPTaHU3- | HU3MOB C HEOOXOIUMBIMU
MOB, UX CUCTEM WUJIU TPOAYKTOB | CBOMICTBAMU METOAOM I'eH-
HX XKU3HEIEATETbHOCTH IS pe- | HOM MHXKEeHepUU
ILIEHUS TEXHOJIOTMYECKUX 3a1a4
I'uruena T'uruenunyeckue npasuia u me- | CoxpaHeHUe U YKperie-
POTIPUSITHUS B XXU3HU U JesI- HHE 3I0POBBSI YeJIOBEKa
TeJIbHOCTH YeJIOBeKa
I'ennast un- | [ToayyeHue peKoMOMHAHTHBIX | BbIpalnuBaHue UCKyC-
KEeHEpUsT PHK u JHK CTBEHHBIX OPTaHU3MOB
Knerounass | Metonbl ruopunusanuu coma- | KnmoHupoBaHue TKaHeit
WHXEHEPHUST | THIECKMX KJIETOK, TpUHAUIe- | WJIU 1IeJIBIX OPTaHU3MOB
KalIX pa3HBIM BUIaM U3 OTIEJBbHBIX KJIETOK
®usnono- | IIporecchl XUBbIX OpraHu3MoB | OmnpeneeHre HOPM K13~
TUsT HEHHBIX ITPOLIECCOB U 60-
JIE3HEHHBIX OTKJIOHEHU I
IManeonro- |MckonaeMble 00beKTHl — OKa- | JloKazarenbCcTBa 3BOIOLM -
Jiorust MEHEJIOCTH, OTIIeYaTKU OHHOTO Tpoliecca

(ITpoBepka 3anoaHeHUsT TaOAULBI. OTBETHI Ha BOIIPOCHI B KOHIIE

naparpada.)

IV. Pednekcus
— Kakwue 3agauu Bbl MOCTaBWIM Tiepe co00it Ha ypoke?

— Ynamock 11 BaM UX BBHITTOTHUTE? OLIEHUTE CBOIO IESITETLHOCTh

Ha ypoKe.

V. MoaBepeHne UTOroB ypoka
Ecnyn 06001uTh CKa3aHHOE, CTAHOBUTCS ITOHSITHO, YTO U3y4aeT
HayKa obwas buonoeus. Bce Ha3BaHHbIE HAYKU €CTh YaCTh CUCTEMBbI
OMOJIOTMYECKUX HayK.
3amnucaHHbIe B TETPaaU IIOHATUS SIBJISTIOTCS TEPMUHAMM JIJIS CJIO-
Bapsl, MX HEOOXOIMMO BbIy4YUTb.

JomawHee 3agaHue

1. U3yuuTs § 1 yueOHUKA, TOBTOPUTH OCHOBHBIE TEPMUHBI.

2. BCIOMHUTD U3BECTHBIE METOIBI MCCIIEIOBAHUI B OMOJIOTUH.

3. Bo BpeMs nporyJiok codpath 1o 50 JIMCTbeB Kaxka0# ApeBeCHOM
nopoasl (6epesa, sI0J0HS, TOMOJb) B Pa3HbIX 9KOJOTMYECKUX
YCTIOBUSIX (B TIpeiesiaX TOPOACKON YePThI — OIIBIT; 32 TOPOJIOM —
KOHTpOJIb), a 3aTeM repoapu3npoBaTh.
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Ypok 2. MeTtoabl OMonoruyeckux uccnepoBaHui

Tun ypoxa: ypox o0IIeMETOIOJIOTUICCKON HAIIPABICHHOCTH.

Hcnoavzyemote mexnoaoeuu: 3n10poBbecoepexeHus, MpoodIeMHO-
ro obyyeHusi, pa3BUBaIOIIETO O0yYeHUs, TPYIIIOBOI NesSITeIbHOCTH,
WHTEpPaKTUBHBIC.

Dopmupyemote YYII: KommyHuxamuenvie — CTPOUTH PEUEBBIC BbI-
CKa3bIBaHUS B yCTHOM (popMe, 3a1aBaTh BOIIPOCH!, apIT'yMEHTHPOBATh
CBOIO TOUKY 3PEHUS; peeyasimusnbie — (DOPMYINPOBATh LIEJIb YPOKa
U CTaBMTh 3a1a4u, HEOOXOAMMBIE JISI €€ JOCTVKEHUSI, INIAaHUPOBATh
CBOIO JISITEIbHOCTD U IIPOTHO3UPOBATh €€ PE3YJIbTAThI, IPEACTABISATh
pe3yJIbTaThl pabOTHI; nO3HABaMENbHbIe — PADOTATh C PA3TUYHBIMU KC-
TOYHMKaMK UH(OpPMALINH, BBIACISITH IIABHOE B TEKCTE, COCTABIISITh
IUTaH Mmaparpada, CTpYKTYpUpPOBaTh YUeOHBIM MaTepral, Kiraccudu-
LIMPOBaTh OOBEKTHl Ha OCHOBE OIPEIeICHHBIX KPUTEPUEB, TaBaTh
orpesiesieHusl TIOHSATUI; AUMHOCMHble — (POPMUPOBATh U pPa3BUBATh
MO3HAaBaTeJIbHbII MHTEPEC K U3YYEHUIO OHMOJIOTMM, HAYYHOE MHUPO-
BO33peHuEe, IOHUMaHKE POJIU OMOIOIrMYECKUX TEOPUIA, UK, TUIIOTE3
B (hOPMHUPOBAHUH €CTECTBEHHO-HAYYHOM KaPTUHBI MMpa, CTPEMJICHUE
K Y4aCTHIO B TPYAOBOIi A€SITEILHOCTU B 00J1aCTU MEAULIUHBI, OMOTEX-
HOJIOTUH.

Ilhanupyemoie pesyabmamui: [aBaTh OINIpeAeIeHUS IOHITUI: noe-
8ble uaU 1abopamophbie uccaedo8anus, HabaroeHue, onucanue, usmepe-
HUe, cpasHeHue, SKCnepuUMeHm, Onvlm, Mo0eauposanue, UCMopu1ecKuil
Memoo, aHaius, cunmes, 00600uieHue, Kaaccuukayus, cucmemamu3sa-
yus, cmamucmuka, MUKpocKonus, meyeHue; oObSICHSITh Ha3HAUEHUE
METOIOB MCCJIEIOBAHMUSI B OMOJIOTMHY; XapaKTepMU30BaTh U CPAaBHUBATh
0011IMe ¥ YaCTHBIE METOIBI OMOJIOTUIECKIX UCCIICIOBAHMIA; OOBSICHSITh
3HaYeHHUe OMOJIOTUM IS 00eCTieYeHUST YCTOMUYMBOIO Pa3BUTHS TIPU-
pOIBI U BCETO YEIOBEUECTRA.

Obopyoosanue: cnaiif ajisl IpOBEPKU JOMALIHETO 3aJaHUsl, TAOJIM -
ua «Ilopsiaok mpoBeaeHUs SKCIIEPUMEHTa».

Xop ypoka

|. OpraHn3aunoHHbIi MOMEHT
(ITpusetctBue. [IpoBepKa rOTOBHOCTH K YPOKY.)

Il. AkTyanusaums 3HaHWii
1. ITpoBepKa qoManiHero 3aJaHus
(®poHTANBHBINI OIMPOC.)
— Kakwue 1mapctBa BbIIEISIOT B XXKUBOI TTpupoe?
— IlouyemMy coBpeMEHHYIO OMOJIOIHMIO CYNTAIOT KOMILUIEKCHOM Ha-
YKOIA?
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(CamocrosiTenbHast paboTa B MPOBEPOYHBIX TETPAMISIX 11O BApUAH-
TaM. YUuTesb IPEAbIBISIECT 3alaHUE Ha clalije.)
— HanumwuTte onpeneyieHue.

Bapuanm 1 Bapuanm 2 Bapuanm 3
ouoorus 0oTaHMKa 300JI0TUs
MUKOJIOTHUS reodoTaHrKa Opuosorusi
MUKPOOUOJIOTHS OPHUTOJIOTUSI rnajieo00TaHUKa
HUXTUOJIOTUS usuonorus 3TOJIOTUS
Mopdosorus TUCTOJIOTUS aHATOMUS
LIUTOJIOTUSI 9KOJIOTUS reHeTuKa
ouodusnka OUOXUMMST OUOTEXHOJIOTHS

2. Coobmenue TeMbl

Bianest moHsiTueM o6uyasn 6uoaoeust, IOTOBOPUM O HAyUHBIX Me-
TOIax, KOTOPhIC UCIIOIb3yI0TCs B Guosiornu. COOTBETCTBEHHO, TeMa
Halllero ypoka — «MeToIbl MCCIICIOBaHUS B OMOJIOTUM».

(Obyuaroluecs 3anyUchIBalOT TEMY YPOKa B TETpaib.)

lll. PaGoTa no Teme ypoka

1. CaoBo yunrens «ITonsarue o MeToze ucciieI0BaHUSI»

Hayunotii Memood — 3T0 COBOKYITHOCTb ITPUEMOB U OTIepalluii, uc-
MOJIb3YEMBIX ITPY ITOCTPOCHUM CUCTEMBI HAyYHBIX 3HAHUH.

MHorue 61oJIoTMYeCKUe UCCIeA0BaHUSI MPOXOAAT HEIoCpe-
CTBEHHO Ha MNpuUpojae — HabalAeHue, OoNucaHWe, CpaBHEHUE.
B T0 Xe BpeMs 3HaUMTeIbHAS YaCTh UCCIEIOBAaHUU TPeOyeT Jabopa-
Topuu. B 1abopaTopHBIX YCIOBUSIX OMOJIOTY CTABIT 9KCIIEPUMEHTHI,
OCYIIIECTBIISIIOT MOJIeIMpOoBaHue. B 01o0orun mpuMeHUMBI M UCTO-
puYecKue MeTOIbl MCCIeI0BaHMsI, IOTOMY UTO OMOJIOTUS U3ydaeT
XUBBIC OPTaHU3MBI B Pa3BUTHH, a Pa3BUTHE 3TO MOXET IJIUTHCS
MUWJLJIMOHBI JIET.

2. becena «ViHOroo6pasue MeTOI0B OHOJOTHYECKIX HCCIIeI0BAHMID

— PaccMoTpuM Kaxablii METOI.

(Obyuaroluecs neaaroT 3alucy B TETpab.)

Habawdenue — npenHaMepeHHOE, 1ieJIeHAIIpaBIeHHOE BOCTIPUSI-
THEe OOBEKTOB U TIPOIIECCOB C 1IEJIbI0 OCO3HAHMS X CYIIIECTBEHHBIX
CBOMCTB. DTOT MeTod cObopa MHGPOPMALIMK — HAYAJBHBIN ITYHKT
BCSIKOTO €CTECTBEHHO-HAYIYHOTO MCCIEIOBAHUS, TIPH 3TOM YeJIOBEK
He BMEIIMBaEeTCs B HaOMIOAaeMblIil Ipoliecc WM siBlieHue. B 6uoso-
TMM 3TO OCOOEHHO XOPOIIIO 3aMETHO, TaK KaK OOBEKT €€ U3YyYeHUs —
YyeJJOoBEK M OKpYXalollas ero xkupasi npupona. HabmoneHust MoryT
OBITH TIPSIMBIMY WJIM KOCBEHHBIMU, OHU MOTYT BECTHUCH C TIOMOIIIBIO
TEXHUYECKHUX IMPHUCITOCOOICHUI WA 03 TAKOBBIX.
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— IpuBenute npumepsl. (Bbicka3biBaHUs 00yUYaIOLIMXCS. )

Onucarue — 3TO OCHOBHOM METOJI KJ1acCUYEeCKOM Onoioruu, oa-
3upyronuiicsa Ha HabmoaeHnu. CyTh 3TOr0 METOIa COCTOUT B cOOpe
nHOOPMAIIUY, OITMCAHUU XapaKTEePUCTUK U TIOBEIeHYECKUX ITPHU3HA-
KOB MCCJIEyeMOTO TIpoliecca WIM XMWBOTO OpTaHM3Ma M HCClienoBa-
HUU OMHOBpeMeHHO. OnucaHne ecTh pe3yIbTaT MHTEPIpeTaluy Ha-
omtopenuit. HampumMep, coctapiisisi onucaHue HalIEeHHOTO CKeJleTa,
MaJICOHTOJIOT Ha30BET IMMO3BOHKAMU OIIpeAcAecHHBIE KOCTH, T. K. OH
ITOJIB3YETCSI METOIOM YCTAaHOBJICHMST aHAJIOTHH CO CKeJIeTaMHM YKe W3-
BECTHBIX XXUBOTHBIX. OTIICcaTeIbHBIN METOI JIET B OCHOBY CpaBHUTEITb-
HOTO U MCTOPUIECKOTO METONOB Omonoruu. [IpaBUiIbHO COCTaBICH-
HBIE OIIMCAHUSI, IIPOM3BEICHHBIC B PA3HBIX MECTaX, B pasHOE BpeMs,
MOXHO CpaBHUBATh. DTO ITO3BOJISIET ITyTEM COIOCTABJICHUS M3yJaTh
CXOJICTBO M Pa3IMIMsI OPTAHM3MOB M X YaCTCH.

Cpaenenue — MeTO[, SIBIISIIOIIMICS OCHOBOI cucTeMaTuku. B ero
OCHOBE JIEXKUT COIOCTaBJICHUE U U3YUCHHUE CXOXKUX U Pa3INYHBIX YEPT
>KHMBBIX OPIraHU3MOB, UX CTpoeHus. biarogaps eMy co3naHa KjieTouyHast
Teopusl. DTOT METOJ MOMYJISIPEH 1 B Hallle BpeMs.

Mooeauposanue — Moaeau B OMOJOTUU TIPUMEHSIIOTCS 11 MO-
NeTUPOBaHUSI OMOJOTMYECKUX CTPYKTYP, (YHKILMI U MPOILIECCOB
Ha pa3HbIX YPOBHSX OpraHM3allMyu XUBOTr0. BO3aMOXHO Momenpo-
BaHUE Pa3TUYHBIX OMOJOTUYECKMX (DEHOMEHOB, a TaKXKe YCIOBUIA
KU3HENESATETbHOCTH OTASIBHBIX 0COOEH, TIOMYJISIINI M SKOCUCTEM.
Buonornyeckue Momea BOCIIPOU3BOMAST Ha JIAOOPATOPHBIX KUBOT-
HBIX OIpeAeICHHBIC COCTOSTHUS WK 3a00JIeBaHUS, BCTPCUYAIOIINECST
Y 4eJIOBeKa MJIU XKUBOTHBIX. DTO MTO3BOJISICT U3y4aTh B SKCIICPUMEHTE
MeXaHN3MbI BOSHIKHOBEHUS TAHHOTO COCTOSTHUS VTN 3a00JICBaHMS,
ero TeUeHMe W MCXOI, BO3IeiCTBOBATh Ha eTo MpoTekanue. broio-
TUYECKUE MOIEN IIUPOKO MCITOIB3YIOTCS B TCHETHKE, (DM3NOJIOTUH,
¢dapMaKkoIOTHN.

Mukpockonus — cImocoObl M3y4eHHs Pa3IUIHBIX OOBEKTOB
C IMMOMOIIIbI0 MUKpPOCKOTIa. B OMoI0run u MeIuiinHe 3TH METOIbI
MO3BOJISIIOT U3yYaTh CTPOEHUE OOBEKTOB, Pa3MepPhbl KOTOPBIX JIeKaT
3a IpenesiaMy paspelalolieil clmocoOHOCTH Triia3a yejaoBeka. Mu-
KPOCKOMUS MPUMEHSIETCS B BUPYCOJOTUM, MUKPOOUOJOTUM, I -
TOJIOTUH.

Hcmopuueckuii memod IpUMEHSIETCSI ISl U3YYeHUs 3aKOHOMEPHO-
CTU TIOSIBJICHUSI I Pa3BUTHUSI OPTAHU3MOB BO BPEMEHM, CTAHOBJICHUS
WX CTPYKTYPHI U (DYHKIIWIA.

Dkcnepumenm — 1eJIeHaNpaBlieHHOE U3yYeHUE SIBJIEHUI B TOYHO
YCTAHOBJIEHHBIX YCJIOBUSIX, MTO3BOJISIONIEE BOCIIPOU3BOAUTh U Ha-
omomath 3Tu siBieHUs. [1OJTHBIN MK 3KCIIEPUMEHTaILHOTO HUC-
CIIeIOBaHMSI COCTOUT M3 HECKONIBKUX crammit. Kak n HabmoneHue,
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SKCMEPUMEHT MPEATojaracT HajJudue 4eTKo chopMyIMpPOBaHHOMN
1eau uccienosanus. [Toatomy, mpuctynas K SKCIIEpUMEHTY, HYy>KHO
OTpeNeNTh eTro LIeU U 3a1a4n, 00ayMaTh BOBMOXKHBIE PEe3yTbTaThI.
HayuHblit 5KcrieprMeHT JOJIKEH ObITh XOPOILIO MOATOTOBIIEH U THIA-
TEJbHO MPOBEJIEH.

HTak, B pe3ynbraTe HAOMIONEHNS U 9KCTIEPUMEHTA UCCIIeI0Ba-
TeJb MOJIy4yaeT HEKOTOPOE 3HaHUE O BHEIITHUX MPU3HAKaX, CBONCTBAX
M3y4yaeMoro NpeaMeTa Uiu siBjieHus1, HoBble (pakThl. Pe3yabTaThl, 1o-
JIy4YEHHbIE B X0JIe HAOIOIEHUI U SKCIIEPUMEHTOB, TOJKHBI OBITh ITPO-
BEPEHbI HOBBIMU HAOIONCHUSIMU U OKCTIepuMeHTaMu. ToJIbKO nocie
3TOT0 UX MOXHO CUMTATh HAYYHbIMU (haKTaMU.

— Paccmotpum cnaitn «ITopsimok npoBeaeHus 6MOI0TMYeCKOro

OTBITA (SKCTIEPUMEHTA)».

Dran padoTe OcymecTBienne

ITocranoBka BbipaboTka yeTkoii MocTaHOBKY MPOOIeMbI

npoOJIeMbl

[Ipenmonarae- | @opMyIMpoBaHKME OXUAAEMBIX PE3YJIBTATOB U UX Hay4-

MOe€ pellieHHe, |HOro 3HAUEeHUsI C OMIOPOii Ha y>Ke U3BECTHBIE JaHHbIE

GopMyITMpOBKHU

TUTIOTE3bI

[MnanupoBanue | MbicieHHast pa3paboTKa IMopsiiKa MPOBEeIeHUS OTIbITa
(TocenoBaTeIbHOCTD OCYILECTBICHMSI OTASIbHBIX 3Ta-
OB UCCJIEIOBAHUS)

ITpoBeneHue TTon6op HeOOXOAUMBIX OMOJIOTMYECKUX OOBEKTOB, ITPH-

OTTBITa 60poB u peakTuBoB. [IpoBenenue onbita. C60p 1 3aNMCh
HaOTIONeHUIA, U3MEPSIEMbIX BEJTMIMH U Pe3yJIbTaTOB

OO6cyxneHue CpaBHeHUE MOJYYSHHBIX PE3YJIbTaTOB C TUITOTE30M.
HayuHoe o0bsicHeHMEe pe3yIbTaToB

(Obyuaroluecs AenaroT 3aMuch B TeTpaib. YUUTEIb MOXET MO~
TOTOBUTD pacIieyaTKy KaxKJIoMy [JIsI BKIEMBAaHUS B TETPab.)

3. PaboTa Haj npoeKToM

(Pabora B rpymre.)

Kracc mpoun3BobHO MJIH C TOMOIIBIO YUUTENS NSJIUTCS Ha pa-
O6oune rpynmsl no 2—3 yenoBeka. Kaxmas rpyrmna BeIOUpaeT TeMy
MUWHU-TIPOEKTA (MCCleNoBaHue), BRICTpauBaeT npobiemy, hopmy-
JIMPYET TUITOTE3BI, INTAHUPYET paboTy, TOIOUpaeT METOMIBI, 000PYIO-
BaHMe. TeMbl IJ1s1 MCCAeNOBaHUI MOXHO B3STh U3 Kypca OOTaHMKHU,
300J10TUM, OMOJIOTUM YesoBeka. [IpakTuueckoe ucciieqoBaHUE Bbl-
TIOJTHSIIOT B TOMAIITHUX YCJIOBUAX, B TETpaay AeiaioT oTdeT. O0OCy-
XKIEeHUE TIOJYyYEeHHBIX PE3yIbTaTOB IIPOUCXOIUT HA YPOKE 0000IIIe-
HUSI ¥ CUCTEMaTU3alluK 3HaHW 110 TeMe «O0Ire 3aKOHOMEPHOCTH
SKU3HW».
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4. Pabora no yueOHUKY
C.7-9

— C moMoniplo MaTtepraja ydeOHUKa JOTIOJTHUTE TaOJIUILY TTPO-

IIJTOTO YpOKa KOJIOHKOM «MeTOIbI U3ydeHUs» 1 3aTTOTHUTE ee.

(CaMmocrositenbHast pabota ¢ TeKcToM § 2. B Tabuiie npuBeneHbl

TIPUMEPHBIE OTBETHI. )

Ha3ssanue

3HaueHue

HBIX, COpTa pacTe-
HUIA, IITAMMBI MU~
KPOOpPraHW3MOB

IIEHCTBOBAHNE
CYIIECTBYIOIINX
MOPOJ (KUBOTHBIX,
COpPTOB pacTeHUM,
IITaMMOB MUKPO-
OpraHM3MOB

O0bexT n3yyeHus Mertoap! u3yyeHust
HAYKH LIS 4eJI0BEKa
boranu- |Pacrenus PaunonanbHoe Habardenue, sxcnepu-
Ka WCTIONIb30BAHUE | MeHm, Modeauposanue,
cpagHenUe, ONUcaHue
3o0mo- | KUBOTHBIE PaunonanbHoe Habnwooenue, sxcnepu-
rusi WUCMOJb30BaHUE | MeHm, Modeauposanue,
CcpaeHeHue, ONUCaHue
Mukpo- | Mukpoopranusmsl | PalimoHaabHoe Habarwdenue, sxcnepu-
61010~ WUCTIONBb30BAaHUE | MeHm, Modeauposanue,
TUsT cpasHenue, onucatue,
MUKPOCKONUSsL
Bupyco- | Bupycsl PanmonansHoe Habarodenue, sxcnepu-
JIOTHSI WUCTIOJb30BaHUE | MeHm, Modeauposanue,
cpaeHenue, onucatue,
MUKPOCKONUSL
Mukono- | 'pu6Gbl PaunonanbHoe Habardenue, sxcnepu-
TUsI WCTIONIb30BAHUE | MeHm, Modeauposanue,
cpaeHenue, onucatue
LuTomo- | Kierka MepunuHa Habardenue, sxcnepu-
TUsT MeHm, modeauposanue,
cpaeHenue, onucatue,
MUKPOCKONUSL
I'enetuka | 3akoHOMepHOCTH | MenuunHa Habarwdenue, sxcnepu-
HacCJIeACTBEHHOCTU MeHm, Modeaupogatue,
1 U3MEHUYUBOCTH cpaeHenue, OnUcaHue
BKojo- |3akoHoMepHOcTH | PammonanpHOe Habardenue, sxcnepu-
TUsT B3aUMOJICHCTBUS | IPUPOAOIIONB30- | MeHm, MOOeAUpOsanue,
opraHusma u ak- |BaHue cpaeHenUe, onucavue
TOPOB Cpebl
Cenek- | CymiecTBylolue Co3snaHue HO- Habawoenue, sxcnepu-
LUst MOPOJIbI XKUBOT- BBIX U YCOBEp- MeHm, Modeaupogatue,

cpaeHeHue, onucanue
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Ha3panue 3Hauenue
O0bexT u3yyeHus Mertoap! u3yyeHus
HayKH JJIA YeJI0BEeKa
Buorex- | M3yyaeT Bo3Moxk- | Co3maHue Xu- Habardenue, sxcnepu-
HOJIOTHSI | HOCTH MCTIOJIb30Ba- | BBIX OPTAHU3MOB | MeHm, MOOeauposaHue,
HUS XKXUBBIX Opra- | C HEOOXOIUMBI- | CpaGHeHue, OnUcaue
HU3MOB, UX CUCTEM | MU CBOMCTBaMU
WM TIPOJYKTOB UX | METOIOM T€HHOM
JKU3HENESITeIbHO- | MHXXEHEpUU
CTH JUIS pelieHUS
TEXHOJIOTMYECKUX
3ama4
luruena |Iuruenndyeckue CoxpaHeHue Haobatodenue, sxcnepu-
NpaBUJia U MEPO- | M YKPEIUIEHHE MeHm, Modeauposatue,
MPUATHS B )KU3HU | 30OPOBBS YENIO- | CPAGHEHUe, ONUCAHUE
1 JeSITeIbBHOCTU BeKa
YyeJioBeKa
lennas | [lonyueHue pe- BripamuBanue Habaodenue, sxcnepu-
VHXEHe- | KOMOMHAHTHBIX WCKYCCTBEHHBIX | MeHm, Modeauposarue,
pust PHK u JHK OpraHN3MOB cpaeHeHue, ONUcanue
Knerou- | Metoas! rubpu- KnonupoBanue | Habarwoodenue, sxcnepu-
Hasi MH- | AM3alluM COMATH- |TKaHei Win 1e- | meHm, Modeauposatue,
KEHEepUs | 4YeCKUX KIIETOK, JIBIX OPTAHU3MOB | cpagHeHuUe, onucanue
MPUHAUIEKAIIUX | U3 OTIEJbHBIX
pa3HbIM BUIaM KJIETOK
®usno- | [Ipoueccs xuBbx | OnpeneneHue Habniodenue, sxcnepu-
JIOTHST OpraHNU3MOB HOPM KU3HEH- MeHm, Modeauposatue,
HBIX IIPOLIECCOB | CpagHeHue, Onucanue
1 O0JIE3BHEHHBIX
OTKJIOHEHU
[Maneon- | Uckonaemeie 00b- |[lokazatensctBa | Habarodenue, sxcnepu-
TOJIOTUSI | €KThl — OKAMEHE- | 3BOJIIOLIMOHHOIO | MeHm, Modeauposarue,
JIOCTH, OTIIEYaTKU | IIpoliecca cpasHeHue, onucavue,

ucmopu4eckuil

(IlpoBepka 3amojiHeHUSI TaOJULIbI. YUUTENAb MPOCUT OJHOTO

U3 o0yyYalolIuXcs MPOYUTaTh BHECEHHbIC Ha3BaHUSI METOIOB U Olle-
HUBAaeT ero paboTy.)
— B yem BBl BUIUTE paznuyre MeXIy TaKUMU METOdaMu, Kak
oInucaHue 1 HabmoaeHue? HabmoaeHne 1 aKcepuMeHT? (BoI-
CKa3bIBaHUSI 00yYaIOIIUXCS. )

IV. Pednekcus
(Pabota B mmape.)
— OOcynuTe B Mape 3HAYeHMUE KaxKIOro METOMA MCCIEIOBAHUS
B Ouosoruu.
(3acnymmBaT BBEICTYIUICHUS. YUNTEIh 0000IIaeT M KOPPEKTHU -
pYyeT OTBETHI.)
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— YTo HOBOTO /IS Ce0s1 BbI y3HAIM Ha ypoke?
— O1eHuTe CBOIO paboOTy.

V. MoaBepeHne UTOroB ypoka

B XX B. nosiBuBIIMECs MprOOPHI IJIsI UCCIeA0OBAaHUSI OMOIOrnYe-
CKUX O0BEKTOB (2JIEKTPOHHBIM MUKPOCKOIT, KOMITBIOTEPHbBII TOMO-
rpag v ap.) MO3BOJMIM SKCIEPUMEHTAIbHBIM METOJAM CTaTh BEAy-
IIUMM TIPU U3YIEHU U KUBBIX 00BEKTOB.

(OTBeThI Ha BOMPOCHI B KOHIIE MTaparpada. YUuTenab MOXET BOC-
MoJ1b30BaThest u3ganneM KMM: tecr 2, ¢. 6, 7.)

JomawHee 3agaHue
1. U3yuuTth § 2, TOBTOPUTH OCHOBHBIE TCPMUHBI.
2. 3amucath HOBbIE MOHATHS (METOIbI U3y4eHUSI OMOJIOTHH) B CJIO-
BapuK.
3. IlpakTnyeckasi padota HaJg MUHU-TIPOEKTaAMU.

Ypok 3. O0wme cBoiicTBa
>XUBbIX OPraHM3mMoB

Tun ypoxa: ypox o0I1IeMETOIOJIOTUICCKOI HAIIPABICHHOCTH.

Hcnoavzyemote mexnoaocuu: 3n10poBbecoepexeHus, poodJIeMHO-
ro o0y4yeHus1, pa3BUBAlOILIEro 00yYeHUsI, TPYINIIOBOI AESTEJIbHOCTH,
WHTEePaKTUBHBIE.

Dopmupyemote YY][: noznasamesnvrvie — padOTATh C pPa3TAYHBIMU
WCTOYHUKAMM MH(MOPMALIMU, BBIAEISATD IJTABHOE B TEKCTE, CTPYKTYPH-
poBaTh y4eOHBIIA MaTepHall, KIacCU(bUIMPOBaTh OOBEKTH HA OCHOBE
OIIpeNieJICHHBIX KPUTEPUEB, TaBaTh ONpeIe/ICHUS TOHITHIA; peeyas-
mueHble — GOPMYJIMPOBATh 1IeJIb YPOKa M CTABUTh 3a1a4u, HEOOXOIH -
MBbI€ [ISI €€ JOCTMKEHUSI, INIAHUPOBATh CBOIO AESTEIbHOCTh M IIPOrHO-
3UPOBATh €€ pe3yIbTaThl, pabOTaTh I10 TUIAHY, CBEPSITh CBOU NCHCTBUS
C IIEJTBIO M, TIPY HEOOXOIUMOCTH, UCITPABJISATH OIITMOKY CAMOCTOSITEIb-
HO; KOMMYHUKAmMUeHvle — CTPOUTD PeYeBbIe BHICKA3bIBAHUS B YCTHOI
(opMe, apryMeHTHPOBATh CBOIO TOUYKY 3PEHMS, y4aCTBOBATh B KOJLIEK-
THUBHOM OOCYXICHUHN TIPOOIIEM; AuuHOCmHbie — (POPMUPOBATH U pa3BU-
BaTh MO3HABATEIbHBIN MHTEPEC K M3YYEHUIO OMOJIOTUH, HPAaBCTBEHHOE
OTHOILIEHUE K MPUPOJIE, OCO3HAHME XKUBOI MPUPOJIBI KAaK CI0KHOOP-
raHM30BAHHOM, COMOAYMHEHHON U NepapX1UUeCKOil CUCTEMBI.

Ilianupyemote pesyavmamol: 1aBaTh ONpeneIcHUS OHATUIA: 6uU0-
no0eudeckKoe pazHoobpasue, odujue ceolcmaea JHueo2o, 00MeH Geu,ecma,
PA3MHOMNCEHUE, CAMOBOCNPOU3E8e0eHUEe, HACACOCMEEHHOCMb, U3MEH-
YUEOCMb, PazopaicuMocmb, 380AHUUS, OUCKPEMHOCMb, TIPUBOIUTH
MIPUMEPHI Pa3apPaXUMOCTH Y PACTUTEILHBIX OPTAHU3MOB; Ha3bIBaTh
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