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BBegeHnue

OcHairienre 006111e00pa30BaTeIbHBIX IIIKOJ COBPEMEHHLIM aHAjI0rOBbIM M LIM(POBLIM 000pYyJOBAHUEM SIB/ISETCS
MaTepHa/bHOM Oa30i peanu3saiuu deepansbHOTO rOCYAAPCTBEHHOTO 00pa30BaTe/IbHOTO CTaHAapTa. TO OTKPHIBAET HOBbIE
BO3MO)KHOCTM B YpPOUHOW M BHEYDOUHOMW, BHEK/IACCHOH [eSTeIbHOCTH U SB/SIETCS HEOThEM/IEMBIM YCJIOBUEM
(opMHpOBaHUsI BLICOKOTEXHOJIOTMUHOW CpeZibl IIKO/bI, 0€3 KOTOPOH CJIOKHO TIPeJCTaBUThb HE TOJILKO MPO(HILHOEe
oOyueHWe, HO M COBpPEMeHHbIM 00pa30BaTe/bHBIM TPOIiecC B IiejioM. Pa3pacTaeTcsi Tojie B3aMMOZEWCTBUSI YUEHHKA U
YUHTe/Isl, KOTOPOe PACIPOCTPAHSIeTCs 3a CTEHBI IIKOJbl B peayibHbli ¥ BUPTYaIbHbIM cOLyM. VICIob30BaHWe yueOHOro
000py/J0BaHUsI CTAHOBUTCS CPeCTBOM ObOecrieueHusi 3TOr0 B3aMMO/EHCTBHS, TeM Oojiee B yC/IOBUSX 00yueHMs MpeaMeTy
Ha yr/y6/I6HHOM ypOBHe, TpeirioiaraeMoM rpoduar3aryeii 00yueHusl.

B pamMkax Hai[MoHa/JbHOrO TipoekTa «OOpa3oBaHue» CTaJ0 BO3MOXKHBIM OCHAIL[eHWE IIKOJ COBPEMEHHBIM
obopygoBaHuem 1jeHTpa «Touka pocTa». BHeapeHue 3Toro 060pyJOBaHMs ITO3BOJISIET KAaueCTBEHHO W3MEHMTH ITPOL[ECC
oOyuenusi 6uosoruu. ITosBAsIETCS BO3MOXKHOCTh KOJIMUECTBEHHBIX HAO/IOZEHWH W OMBITOB IS TIOJYUYeHHUS JOCTOBEPHOM
yHbOopMaIK 0 OMOIOrMUeCKUX Tpolieccax U 00bekTax. Ha 0CHOBe MoJTyueHHbBIX 9KCIepPUMEHTaIbHBIX JaHHBIX 00yJyaeMble
CMOI'YyT CaMOCTOSITe/IbHO [e/1IaTh BBIBOABI, 0000ILATh pe3y/bTaThl, BBISB/IATH 3aKOHOMEDHOCTH, UTO Ha Halll B3IJI,
CIOCOOCTBYET TMOBBIIIIEHUI0O MOTHBAI[UU 00YUeHUs IIKOJTbHUKOB.

BbICOKasi CIOXKHOCTb pabOThl C COBPEMEHHBIM 1M(MPOBLIM, obecrieueHHe ero paboToCHOCOOHOCTH, HEAOCTAaTOUHOCTD
METOZAMUECKOro obecrieueHuss — BCE 3TO 3a4acTyH0 BCTyMaeT B MPOTHUBOpPEUHE C HeAOCTATOUHOCTHIO MH(POPMALIMOHHBIX U
WHCTPYMEHTA/IbHBIX KOMIIETEHIIMH rejarora. PaspeliieHre JaHHOrO KOH(M/IMKTa BO3MOKHO B TIPAKTUUECKOH JiesITe/IbHOCTH,
B BBIMIOJTHEHWH IEMOHCTPAL[MOHHBIX U 1ab0paTOpHBIX paboT, OpraHM3aluy 1abopaTOpHOro SKCIIepUMEHTa, B OpraHU3al[iu
MIPOEKTHOH M yueOHO-MCC/Ie[0BaTeIbCKOM JleaTebHOCTH OOyuarolmxcsi. B mpoliecce 3KCIIepUMMEHTa/lbHOM PabOThI
yuaiuecsi mproOpeTaroT OMBIT MO3HAHUS peasbHOCTH, SIB/SIOIIUICS Ba)KHBIM 3TarioM (OPMUPOBaHUS Y HUX yOexxaeHuH,
KOTOpbIe, B CBOIO OYepe/b, COCTAB/SAIOT OCHOBY HAyYHOTO MHPOBO33peHMs. B To ke Bpemsi oTpabaTbiBaeTCsl METOJUKa
IIOCTAHOBKM 3KCIlepruMeHTa. VIMeHHO M03TOMY IMpejjiaraeMbie B JaHHOM I10COOMM YPOKH, 1ab0paTOpHBIE W MTPAKTUUYECKHUE
paboTel CHabXKeHbl METOAMUECKHM KOMMEHTapueM, MaTpuiiedl s COOCTBeHHOro MpodeCcCHOHAIbHOTO TIOMCKA, [JIs
ajlarTal[id MaTepHalioB K YCIOBHMSIM KOHKDETHOrO 00pa30BaTe/IbHOTO YupeXkieHus. TemaThKa paccMaTpHUBaeMbIX 3KC-
MIePUMEHTOB, KOJIMUECTBEHHBLIX OIIBITOB, COOTBETCTBYET CTPYKTYpe IIPUMEPHOH 00pa3oBaTelbHOM IIPOrpaMMbI 10
ouosorum, cogepxanuio deepanrbHOTO TOCYJapCTBEHHOro obpasoBaTesibHOro cTaHgapta (PI'OC) ocHOBHOrO 00IIero
obpa3oBaHusl.



[TocTaB/nisieMble B IIKOJIbI COBpEMeHHbIE CpeZicTBa 00yueHUs], B paMKaXx IpoeKTa IjeHTpa «Touka pocTa», cofepaT Kak
y>Ke U3BeCcTHoe 00opy/0oBaHWe, TaK W TIPUHLIMITHAIBHO HOBoe. [Ipexkae Bcero, 3To 1judpoBbie jabopatopuu ¢ Habopamu
JaTUMKOB, TT03BOJISIFOLLE TIPOBOJUTL U3MepeHUs1 PU3NUeCKUX, XUMHUUYeCKUX, (PU3M0/Ioruueckux rapaMmeTpoB OKpysKatollei
cpeAbl U OpraHusMoB. B ocHOBY o0Opa3oBaTenbHOM IpOrpaMMbl 3a/i0KeHO TIpUMeHeHWe LMQPOBLIX J1abopaTopHil.
PaccmoTpeHHbBIE B TIOCOOMM OITBITHI MPOIIIM IIIMPOKYIO arpoOariuio. MHOTro/IeTHSS MMpaKTHKa MCIOMb30BaHUS 1[U(POBBIX
nabopaTopuii U MUKPOCKOTIMYECKON TeXHUWKW B IIIKOJIe TOKa3ajaa, UTO COBPeMeHHble TeXHWYeCKUe Cpe/CcTBa O0yueHUs
HOBOT'O TTOKOJIEHHSI TIO3BOJIAIOT JOOWUTHCS BBICOKOT'O YPOBHSI YCBOEHHsSI 3HaHWM, (DOPMHPOBAHHUS IMPAKTHUECKMX HABBLIKOB
OHo/IOrUueCcKrX MCCeJoBaHUM, yCTOMYMBOIO POCTA MO3HABaTeIbHOIO MHTepeca LIKOJIbHUKOB U, KaK C/ie[ICTBHE BbICOKOTO
yPOBHsI yueOHO MOTHBALUU.

Iesb v 3apaun

peasin3alivsi OCHOBHBIX 00111e00pa3oBaTe/ibHbIX MPOTrpamMM M0 yueOHbIM MpejMeTaM eCTeCTBeHHO-HayUHOU
HaTpaB/IeHHOCTH, B TOM YKCJIe B paMKaX BHEYPOUHOMU JlesiTeTbHOCTH 00yUaroIuXcs;

pa3paboTKa U peasv3aliyisi pa3HOYPOBHEBBIX [IOTIOTHUTETLHBIX 00111e00pa3oBaTe/bHBIX ITPOrPaMM eCTeCTBeHHO-
Hay4YHOU HATpaB/J€HHOCTH, a TaK)Ke UHBIX MMPOrpaMM, B TOM YHUCJ/Ie B KAHUKYJISIPHBIM MEPUOJ;

BOBJ/IeUeHHE YUallluXCsl U MeJarornuecKrix pabOTHUKOB B TIPOEKTHYIO /leATeTbHOCTb;

opraHu3alysi BHeyueOHOM /iesiTe/IbHOCTH B KAHUKYJISIDHBIN TIepro/i, pa3paboTKa U peasn3aliys COOTBeTCTBYHOIUX
oOpa3oBaTe/IbHBIX IPOrpaMM, B TOM UKCJ/Ie [ijis jlarepeii, OpraHM30BaHHBIX 00pa30BaTe/TbHBIMU OpraHU3alUsMy B
KaHUKY/ISIPHBIV TIEPUO/I;

TMOBBILLIEHUEe MPOJeCcCOHaNbHOT0 MacTepCTBa Mejaroruueckux paboTHUKOB LI@HTPa, peain3yIoluX OCHOBHbIE U
JIOTIOJTHUTETbHBIe 00111e00pa3oBaTe/ibHbIe TTPOrPAMMBI.

Cospganue ueHTpa «Touka pocTa» mpeArosaraeT pa3BuThe obpa3oBarenbHON MHGPACTPYKTYphl 0011e06pa3oBaTeIbHOM

OpraHu3aliuy, B TOM YHC/ie OCHallleHue 0011je0bpa3oBaTe/IbHOM OpraHu3alyu:

obopy/ioBaHMeM, Cpe/icTBaMU 00yUeHHsl ¥ BOCIIUTAHKSA AJisl U3ydeHus (B TOM UKC/ie SKCIIePUMeHTaTbHOT0)
rpeIMeTOB, KYPCOB, AUCLIUIIMH (MOJyJ/iel) eCTeCTBeHHO-HAayYHOM HarpaB/IeHHOCTH TMPU peari3alii OCHOBHBIX
o011ieobpa3oBarebHBIX POTPAMM U [IOTIOTHUTETHHBIX 00111e00pa3oBaTe/IbHBIX TTPOrPaMM, B TOM YKCJIe /IJIsi pPaCIlIUpeHust
coflep>KaHus YueOHbBIX TTpeAMeToB «DPu3snka», « XuMus», « brosorus»;

obopyZioBaHueM, cpeJicTBaMy 00yueHUsI ¥ BOCITUTAHUs J1Jisi peann3alyy MPorpaMM JI0TIOJTHUTeTbHOT0 00pa3oBaHUs
eCTeCTBeHHO-HAayUHOW HarpaBIeHHOCTeMW;

KOMITBIOTEPHBIM ¥ MHBIM 000pY/I0BaHHEM.

OKCMePUMEHT SIB/ISIETCSI MCTOYHUKOM 3HAaHUM U KpPUTEPUEM HX MUCTUHHOCTA B HayKe. KOHIJeMNIWs COBPeMEHHOIO
oOpa3oBaHus TIOJpa3yMeBaeT, UYTO B Yy4yeOHOM SKCIIepDUMEHTe BeAYIIYI0 pOJb JO/DKeH 3aHIThb CAMOCTOSITe/TbHBIN
VICC/IeI0BATe/IbCKUM YUEHUYECKHH SKCITEPUMEHT.



CoBpeMeHHbIe 3KCIIepUMeHTa/IbHbIe WCC/IeOBaHUs 110 OWOJIOTHH yyKe TPYAHO TIPe/CTaBUTh 0e3 HMCIOh30BaHUS He
TOJILKO aHAJIOTOBBIX, HO ¥ LU(POBBIX U3MepUTeTbHBIX TTPUO0poB. B defepanbHOM TOCyapCTBEHHOM 00Opa3oBaTebHOM
cra"gapte (PI'OC) nporvicaHo, UTO OJHUM U3 YHUBEPCA/TbHBIX YueOHBIX /1elCTBUM, TPUOOpeTaeMbIX YUaIUMUCS JOJKHO
CTaTb YMEHUE «IPOBEJ€HUs OMbITOB, MPOCTHIX SKCIEPHMEHTabHbIX UCCIeN0BaHUN, NPSIMbIX U KOCBEHHBIX U3MEpPEeHUM C
HCTI0/Tb30BaHHEM aHA/IOTOBBIX U LIU(PPOBBIX U3MEPUTETHLHBIX IIPHOOPOB».

Y4eOHBIN 3KCIIEPUMEHT 110 OHOJIOTHH, TPOBOJWMBIM Ha TPAJUI[MOHHOM 000pyAoBaHWH, Oe3 NpuMeHeHUs LU(POBBIX
nabopaTopuii, He MOXXeT M03BOJIUTh B TIOJTHOW Mepe peIINTh BCe 3aZilaud B COBPeMEHHOU IIIKoJie. JTO CBSI3aHO C PS/IOM
TIPUYVH:

TPaIMLIMOHHOE IIKOJ/IbHOe 000py/J0BaHte M3-3a OTrPaHUUeHUs TeXHUUeCKHUX BO3MOXKHOCTeN He T103BOJIsIeT TIPOBOJUTh
MHOTH€e KOJINYECTBEHHbIE UCC/IeJOBaHUS;

IJTUTeTbHOCTD TIPOBeJieHus OH0/IOTUUeCKUX UCCeIoBaHUM He BCerza

COTJIaCyeTcsi C AJIUTeTbHOCThIO yUueOHbIX 3aHSITHM;

BO3MO>XHOCTh TIPOBE/IeHHsI MHOTHX UCC/IeIOBaHU OrpaHAYMBaeTCsl TpebOBaHUSIMY TeXHUKHU 0€30T1acHOCTH | [Ip.

[ludpoBast maboparopusi TOJIHOCTbIO MeHsIeT MEeTOJIUKY W CO/iep>KaHue JKCIIePUMEHTabHOM [1esTeTbHOCTH U pelllaeT
BbIIIIeTIepeurcieHHble 1pobsembl. [ITUPOKUi CreKTpP [JaTUMKOB TIO3BOJISIFOT YyUallMMCS 3HAKOMUTLCS C TlapaMeTpamMH
61O/IOTMUeCKOTO 3KCIIepUMeHTa He TOJbKO Ha KaueCTBeHHOM, HO U Ha KOJIMUeCTBeHHOM ypoBHe. LludpoBas naboparopus
MO3BOJIIET BECTU JIUTE/IbHbIM 3KCIEPUMEHT JaXe B OTCYTCTBUM SKCIIepUMEHTaTopa, a 4YacToTa WX UW3MepeHUU
HeIro/IB/IaCTHA YeI0BeueCKOMY BOCIIPUSITHIO.

B mporecce dopMypoBaHUsa 3KCIIepUMEHTalbHBIX YMEHHH YUYeHMK 00ydJaeTcs MpeACTaBiasasTh HHMOpMaiio 00
WCCJIe[JOBAaHUU B YEThIPEX BU/IAX:

B BepOa/lbHOM: OTMCBHIBaTh SKCIIEPUMEHT, CO3/laBaTh CJIOBECHYIO MO/Je/b 3KCTIepUMeHTa, (PMKCHpPOBaTh BHUMaHHe Ha
M3MepsieMbIX BeJTMUMHAX, TEPMUHOJIOTHY;
B TabOJIMYHOM: 3ar0J/IHATH TabJUI[bI JAHHBIX, JIEXKAII[MX B OCHOBE TTOCTPOeHHs rpadyKoB (TIPU 3TOM y yUall[AXCS
BO3HHUKAeT TIePBUUHOe Tpe/icTaB/ieHre 0 MaciliTabax Be/TMurH);
B rpadrueckoM: CTPOUTh TpadyKu 110 TaOMMUHBIM JaHHBIM, UTO JaéT BO3MOKHOCTD TTepeX0/ia K BbIZIBMXKEHUIO
TUMOTEe3 O XapakTepe 3aBUCMMOCTH MeX/y BeTMUMHAMHU (TIPY 3TOM YUUTe/Ib IT0Ka3biBaeT MPeUMYIIeCTBO B
BU3ya/M3alluM 3aBUCMMOCTEN MeX/y BeJIMUMHAMU, Har/IsiAHOCTh U MHOTOMEPHOCTD); B BH/le MaTeMaTUUeCKUX
ypaBHEHUH: aBaTh MaTeMaTHUeCKOe OIMMCaHre B3aMOCBSI3U BeJTMUMH, MaTeMaThuueckoe 00001eHue.
(hopMUpOBaHHe UCCIIeI0BATE/IbCKUX YMEHUN yUalluXCsi, KOTOPbIe BbIPaXKatOTCs B C/IeAYIOLINUX JeHCTBUSIX:
oripe/iesieHue TPo0JIeMbI;
MOCTaHOBKa MCC/e/l0BaTe/IbCKOW 3a/lauy;
TJIaHMPOBaHUe pellleHUs 3a/jauy;



TIOCTPOEHUe MOJesen;
BbIZIBMOKEHUE THUTIOTEe3;
SKCIIepUMeHTa/lbHas IPOBepKa rUIoTes;
aHaJIM3 IaHHBIX SKCIIePUMEeHTOB WX Hab/roieHun ;
(opMy/IMpOBaHUe BbIBO/OB.
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KpaTtkoe onucaHue moAxoA0B K CTPYKTYPHPOBaHHI0 MaTepHaioB

B obpa3oBaTesibHOM MporpamMme Ipe/iCTaB/IeHbl CIe[yIOIIe Pa3zesibl:

1. MeTo/1bI MiCCNIeIOBaHUM B OHO/IOTHN.

2. boraHukKa.

3. 3o0j10rH4.

4. AHaToMUs U (PU3UOJIOTUS Ye/IOBeKa.

5. L{utonorus.

6. ['eHeTHKa.

7. DKOJIOTUSL.

[aHHbIe pa3zenbl BbIOPAHbI C yUuéTOM HauOojee IIMPOKHWX BO3MOYKHOCTeH MO TNpHMeHeHHI0 00O0py/0oBaHHUS IieHTpa
«Touka pocta» Kak jisi TIpoBe/ieHus1 1abopaTOpHBIX paboT, Tak W /il JeMOHCTPALIMOHHOTO 3KCriepuMeHTa. Kpome Toro,
Tiepevurc/ieHHble pa3fenbl 00/1afal0T HanOOMBIIMM TIOTEHIIMAIOM [I/I1 OPTaHU3allii TPOEKTHOW U WCC/e/l0BaTeIbCKON
JesTe/IbHOCTH obyyaromuxcs. bronoruueckoe HabMroZieHWe W 3KCIIEPUMEHT TPOBOJATCS B (opme 1abOpaTOpHBIX U
JIeMOHCTpaLyi. [JeMOHCTpallMOHHBIN SKCIIEPUMEHT MPOBOAUTCS B CJIEIVIOLIUX CyyYasix:

- UMelolIeecs B HA/IMUMH KOJTMUYECTBO MPHUOOPOB U I[U(MPOBBIX JaTUMKOB He TI03BOJISIET OPraHU30BaTh UHUBUYaIbHYIO,
TIapHYI0 WX TPYIIOBYO TabopaTopHyo paboTy;
- 3KCTIepUMEHT UMeeT HeOO/IbIIYO TIPO/IO/KUTETbHOCTh U CJIOXKHOCTb Y BXO/IUT B CTPYKTYPY YpPOKa

HNanHasi obpa3oBaTesibHasE TIporpaMMa obecrieurBaeT CO3HaTe/bHOe YCBOEHHe YUalllUMUCS BayKHEMILHNX OMO0J/IOTHYeCcKrX
TIOHSITUM, 3aKOHOB ¥ Teopuii, GopMUpyeT Tpe/icTaB/eHre O POk OMOJIOTHY B TI03HAHUM JKUBOTO MHUPA U B )KU3HU YeJlOBeKa.
OcHOBHOe BHUMaHUe ye/iseTCsl CYI[HOCTH OMOMOrMuecKUx siBJIeHUi, TIPOL[eCCOB U MeTO/[aM X U3yUeHHUsl.

B 5—7 Kknaccax yuaiiuecsl y3HaloT, UeM KHUBasi IPUPo/ia OT/IMYaeTCsl OT HEXKUBOM; TOMy4YatoT 0bIIfre Tpe/iCcTaB/IeHus O
CTPYKType OMoJiornyeckoil HayKu, eé NCTOPYU U MeTO/IaX MCC/e0BaHus, 11apCTBaX KUBbIX OPraHW3MOB, Cpejilax 00HTaHUs
OpraHM3MOB, HPABCTBEHHBbIX HOpPMax M MPUHLMIAX OTHOLIEHUS K MpUpoJe. Yualudecs TOJydaroT CBeJeHUsl O KJIeTKe,
TKaHSIX W OpraHax, o Mpolieccax KU3HeJesiTe/TbHOCTH OPraHU3MOB, 00 YC/IOBUSIX XKM3HU U pa3HO00pa 33Uy KUBOU TIPUPO/bI, a
TaKKe 0 CTPOeHHH, )KU3HeesITeTbHOCTA ¥ MHOT000pa3uu OakTepuid, TpHO0B, PACTeHUH U )KUBOTHBIX.

OcHOBHOe cojiepkaHue Kypca 8 Kjacca HarpaBjeHO Ha (pOpMHUpOBaHHe Y 00y4Jaromyuxcs 3HaHUM U YMEHUM B 00J/1acTH
OCHOB aHATOMUH, (PM3HOJIOTHH W TUTHEHbI UejioBeKa, peayv3allid yCTaHOBOK Ha 3/0pPOBbIM 00pa3 ku3nu. CopeprkaHue



Kypca OpHMeHTHPOBAaHO Ha yriayOseHWe W paciivpeHre 3HaHWM, OOydJaroIuxcsi O TIPOsIBJIEHWH B OpraHuW3Me uejoBeKa
OCHOBHBIX >KU3HEHHBIX CBOWCTB, IIepBOHAaYa/IbHbIE TIPe/[CTaBIeHUsI O KOTOPBIX ObLTH MOy4YeHbl B 5—7 K/accax.

OcHoBHOe cofiepkaHue Kypca 6uomoruu 9-11 KjaccoB MocCBsIijeHO ocHoBaM 00iredt 6uosiornyd. OHO HampaB/ieHO Ha
0006111eHre OOMIMPHBIX (PAKTUUECKUX 3HAHWM W CTelUaJbHBbIX TPAKTUUeCKUX YMeHUH, chOPMHUPOBAHHBIX B MPEAbIAYIINX
K/Jlaccax, TeCHO CBSi3aHO C pa3BUTHeM OHO0/IOTHYeCKOW HayKu B L[eJIOM M XapaKTepu3yeT COBDeMeHHbIi ypOBeHb eé
Pa3BUTHSL.

OfHYM K3 OCHOBHBIX MPUHLIMIIOB TIOCTPOEHUsI TIPOrpaMMbl SIB/SIETCS TPUHLIUM AOCTYITHOCTU. JKCIepUMeHTa/bHbIe
AddHHbIE, T10/Ty4Y€HHbI€ YUYdllIMMUCA ITIPDHU BBIIIO/IHEHHWKW KOJIMUECTBEHHLIX OIIBITOB, ITO3BOJIAKOT y4YdllIUMCA CAMOCTOSATE/IbHO
AelaTb BBIBOJbI, BBIABJ/IATL 3dKOHOMEDHOCTH. HO,E[XO'ELBI, 3d/I0OKeHHbIe B COJiep>KaHue IIporpaMmbl KypcCd, CO344dRH0T
HeoOXoJuMble YC/IOBUSL [Jjisi CUCTEMHOTO YCBOEHHUSI YUallUMHCS OCHOB HayKu, AJisi obecrieueHUsi pa3BUBAlOIIero U
BOCTIMTBHIBAIOII[ETO BO3/IeHCTBUSI 00ydyeHUss Ha JIMUHOCTb yuailerocs. Popmupyemble 3HaHUSI [JO/DKHBI CTaTh OCHOBOM
CUCTeMbl YOeXK/[eHH 1IKOTbHUKA, SIIPOM er0 HayYHOT0 MUPOBO33DeHMUs.

IlpumepHas pabouasi mporpamMma no 6uosioruu st 5—11 K1accoB ¢ Ucno/b30BaHHeM 000pyAOBaHUSA LeHTPa
«Touka pocra»

Ha 6a3e menTtpa «Touka pocta» obecrieurBaeTcsl peanu3aijisi 00pa30BaTe/IbHBIX ITPOrPAMM €CTeCTBeHHO-HAayUHOM H
TeXHOJIOTUYECKON HarlpaB/IeHHOCTeH, pa3pab0TaHHBIX B COOTBETCTBMM C TpeOOBaHMSIMM 3aKOHOJATeNbCTBA B cdepe
obpa3oBaHus U C yUéTOM peKomeHAarmi deepanbHOr0 orepaTopa yueOHOro npeagMeTta «bHomorus».

OOpa3zoBaTebHas MporpaMMa I103BOJIsIET MHTETPUPOBATh pean3yeMble 3/1eCh TTOAXO0/bI, CTPYKTYPY M COJep>KaHKe TIPH
opraHu3anuu o0yuenusi 6uosorny B 5—11 K/accax, BRICTPO€HHOM Ha 6a3e /1060T0 13 AOCTYIMHBIX YueOHO-MeTOANUeCKUX
KomriekcoB (YMK).

Vcrionb3oBaHue 000pyZoBaHus LieHTpa « Touka pocTa» Mpu peanu3saiiuu, AaHHou OIT mo3BoJisieT co3/1aTh YCIOBUS:

ISl pacIIMpeHus CoZiepyKaHMsI IITKOTbHOTO OMoIoruueckoro obpa3oBaHus;

/TSI TIOBBILLIEHHS TI03HABATE/TbHOM aKTUBHOCTH 00YyUaroIUXCs B €CTeCTBeHHO-HayuHOU 06/1acTw;

JUTSI pa3BUTHS TIMUHOCTU pebeHKa B Tpoliecce 00yueHus: OMOIOTHH, ero CriocoOHOCTel, (hOpMUPOBAHUS U
yIOBJIETBOPEHMSI COI[A/IbHO 3HAUMMBIX HHTEPECOB U MOTpeOHOCTel;

Jist pabOThI C 0/JapEHHBIMM IIKOJIbHUKAMM, OPTaHU3al[i{ UX Pa3BUTHS B Pa3/IMUHbBIX 00/1aCTsIX 00pa30BaTe/IbHOM,
TBOPUYECKOU J1eTeTbHOCTH.

[Tpumensia 1udpoBbie y1TabopaTopuy Ha ypoKax OMOJIOTHH, yuall[iecsi CMOTYT BBITOTHUTh MHOYKECTBO 1abO0paTOPHBIX
paboT M SKCIIEPUMEHTOB T10 TTPOrPaMMe OCHOBHOM ITTKOJTBI.



Bbuosorus pacreHum:

Heixanve ymvcteeB. [lpixaHne KopHel. IlornoijeHve Bogbl KOpHSIMU pacTeHur. KopHeBoe faBneHue. VicriapeHue BOJbI
pacrerusiMu. ®oTtocuHTe3. [IpIxaHue ceMsiH. Y C/IOBUS IpOpacTaHus ceMsiH. TerionoOuBbie U X0I0I0CTONKHE pacTeHusl.

3oos10rua:

V3yyeHre OJHOK/IETOUHbIX >XMBOTHBIX. VI3yueHue BHeIHEIO CTPOEHUs [OXKIeBOr0 uepBs, HabO/o/leHue 3a ero
repeJBKeHUeM U peakLusAMU Ha BHeIlHWe pasfpaxkeHus. V3yuyeHue CTpoeHUs MOJIIFOCKOB I10 BJI&KHBIM IIperiaparam.
M3yueHrie MHOroo0Opasusi 4eHUCTOHOTHX T0 KoJuleKUusM. V3ydyeHre cTpoeHus pbI0 M0 Ba)KHBIM MpernapaTam. V3yueHue
CTpPOeHUs NTUL|. V3yueHue CTPOeHUs MJIEKONUTAIOLIUX [0 BaXKHBIM IperaparaM. BogHble KUBOTHbIe. TelyIOKpOBHbIE U
XOJIOJHOKPOBHbBIE )KUBOTHbIE

Ye10BeK M €ro 3/0poBbe:

W3yuenune kpoBoobpaieHus. Peakuyss CCC Ha [03MPOBaHHYIO Harpy3ky. 3aBUCHUMOCTb MeX/y Harpy3Koil U ypOBHEM
SHepreTuueckoro obmMeHa. I'a3006meH B 1érkux. MexaHu3M JIETOYHOTO AbixaHus. Peakuys JJC Ha pu3nueckyro Harpysky.
’KvisHeHHasi EMKOCTb JIeTKuX. BeigenvirensHas, gpixaTenbHas U TEPMOPEryasTopHast QyHKLMSA KOXU. [lelicTBUe (hepMeHTOB
Ha cybcTpar Ha ripuMepe Kartasasbl. [Ipucroco6/ieHHOCTE OPraHU3MOB K Cpejie 00UTaHUsl.

Oo6uias 6uosorus:

HetictBre (GepMeHTOB Ha cyOcTpaT Ha mpumepe KaTana3sbl. Pasnokenne H202. BnusHue pH cpesibl Ha aKTMBHOCTD
(depmeHTOB. DaKTOPBI, BAUSIOLIME HA CKOPOCTh TpoLecca (poTocuHTe3a. M3yueHue KIeToK U TKaHel PaCTeHUM U )KUBOTHBIX
Ha TOTOBBIX MUKpOIIperiapaTax 1 Mx ornvcaHue. BoisiBieHre U3MEeHUMBOCTH Yy OpraHu3MoB. BrisiByieHre npucrnocobsieHuil y
OpraHu3MOB K cpejie 06uTaHus (Ha KOHKPeTHbIX MPUMepax).

OCo0eHHOCTH CO/lep)KaHUsl CTPYKTYPHBIX KOMIIOHEHTOB padoueil mporpaMmsbl 1o 6uosoruu B 5—11 Kiaccax c
HCI0/Ib30BaHueM 000py/joBaHus 1jeHTpa «Touka pocra»
IlnanupyemMble pe3y/ibTaThbl 00yueHHs o Kypcy «buosorusa.5—11 kmacce».
JIMYHOCTHBIMH pe3y/IbTaTaMH OCBOEHUsI BBIITYCKHUKAaMU OCHOBHOM IITKOJIbI IIPOTPaMMBbI TI0 OMOJIOTHH SIBIISIFOTCS:
- 3HaHWe OCHOBHBIX TTPUHLIUIIOB ¥ TIPAaBUJ/T OTHOIIIEHHUS K XKMBOU TTPUPO/ie, OCHOB 3/I0pPOBOT'0 0Opa3a >XKM3HU U
37l0pOBbecOeperaroInx TeXHOIOT Ul;
- (hopmupoBaHUe MIOHUMaHUS LIEHHOCTH 3/I0POBOTO U Oe3omacHoro obpasa >XKu3Hu;



- c(hOpMHUPOBAHHOCTh MO3HABATE/TbHBIX HHTEPECOB U MOTHBOB, HAalPaB/IEHHBIX Ha U3yueHHe KUBOW TIPUPO/bI;
WHTeJI/IeKTya/IbHbIX YMeHHH (/I0Ka3bIiBaTh, CTDOUTh PACCYK/eHHsI, aHa/TM3UPOBaTh, CDABHUBATh, [Ie/IaTh BBIBO/BI U AP.);
3CTETUYECKOTO OTHOIIIEHUS K )KUBBIM 00BEKTaM.

- (hopMUpOBaHWe OTBETCTBEHHOT'O OTHOIIIEHUS K YUEHHIO, TOTOBHOCTU U CITOCOOHOCTH K CaMOPa3BUTHIO U
caMm000pa30BaHK1IO0 Ha OCHOBE MOTHUBAIMH K 00YUEHHIO 1 TI03HAHUIO

- (hopmMHpOBaHUe TMUHOCTHBIX MMPECTAB/IEHHI O I[eHHOCTH MPHUPO/Ibl, 0CO3HAHKE 3HAUMMOCTH M OOII[HOCTH T/I00a/TbHBIX
1ipo0sieM Ue/ioBeueCTBa;

- (hopmMHpoOBaHMe IKOJIOTUUECKOl Ky/IbTyPhl HA OCHOBE TTPU3HAHUS [IeHHOCTH >KU3HU BO BCEX ee TIPOSIBJIEHHUSIX 1
HeoOX0/IMMOCTH OTBETCTBEHHOT0, OePe’KHOT0 OTHOILIEHUS K OKPY)Karolielt cpejie.

- CIIOCOOHOCTH BLIOMPATH 11e/IeBbIe I CMBIC/IOBbIE YCTaHOBKU B CBOUX IEMCTBUSX M MOCTYIIKAX T10 OTHOIIIEHUIO K >KUBOH
TIPUPO/e, 3/J0POBbI0 CBOEMY U OKDPY>KaIOLI[UX;

-yMeHHe CaMOCTOSITe/TbHO OTPe/IesIATh 1[I CBOETro 00yUueHus], CTaBUTh U (hOpMHPOBATh it ce0sl HOBbIe 3a/1auu B yuebe 1
T03HaBaTe/IbHOM JIesITe/IbHOCTU, pa3BMBaTh MOTUBBI M MHTEpeChl CBOel N03HaBaTe/IbHOM JesATe/IbHOCTY;
MeTtanpegMeTHbIMH pe3y/IbTaTaMH OCBOEHUS BbIITYCKHUKAMHM OCHOBHOM I1IKOJIbI IIPOTPaMMBbI T10 OHO/IOTUM SIBJISIFOTCS:
PecynsmugHble YY/|:

- yMeHHe OpraHH30BaTh CBOI0 YUeOHYIO /IeITe/IbHOCTh: OMpe/e/saTh [1e/b pad0Thl, CTABUTh 3aJjauM, IJIaHUPOBATh —
orpeJensTh MOC/IeZ0BaTe/IbHOCTD JeNMCTBUN 1 TIPOrHO3HUPOBATh pe3y/bTaThl pa00Thl. OCYIIeCTB/SATL KOHTPOJIb 1
KOPPEKI[HIO B C/Tydae 00HaApY>KeHHsSI OTKJIOHeHUH U OT/IMUKI TIPU CJIMUEHUH Pe3y/IbTaTOB C 3aJjaHHBIM 3TajloHOM. OlleHKa
pe3y/nbTaToB Pab0THl — BbIZIe/IEHHE M OCO3HAHME YUaIIMMCS TOTO, UTO y>Ke YCBOEHO U UTO ellfe TIO/JIEXKUT YCBOEHHIO,
OCO3HaHVe KaueCTBa U YPOBHS YCBOEHUS;

- OBJIa/IeHHe COCTaB/ISIOIIMMH UCC/IeI0BaTeIbCKOM U MPOEKTHOM JiesTe/IbHOCTH, BK/TIOUasi yMeHUsI BUJIeTh pobiemy,
CTaBUTb BOIIPOCHI, BBIIBUTATh TUMOTE3bl, ZlaBaTh OMpe/ie/ieHus TTOHITUSIM, KnacCudbUIMpoBaTh, Hab/IH0/1aTh, TIPOBOJUTh
9KCIIePUMEHTHI, [ie/IaTh BBIBO/IbI U 3aK/IIOUEHUs, CTPYKTYPHUPOBATh MaTepra, 0ObsICHATh, JOKAa3bIBaTh, 3alI[UIIAaTh CBOU
vuaeu; KommyHukamueHble YY/I:

- yMeHHe CyIIaTh U BCTYNaTh B AMAJIOT, YUaCTBOBATh B KO/UIEKTUBHOM 00CY>KIeHUU TTP00/1eM; HHTeTPUPOBAThLCS B TPYIITY
CBEPCTHUKOB U CTPOUTH NTPOAYKTUBHOE B3aMMO/IeHCTBHE CO CBEPCTHUKAaMU U B3POC/IbIMU; YMEHMeE aJleKBaTHO MCI0/b30BaTh
peyeBble Cpe/ICTBa AJ1s1 AUCKYCCHUU U apryMeHTalui CBOeU MO3ULIUMK, CPAaBHUBATh Pa3Hble TOUKU 3PEHUs], apTyMeHTUPOBAaTh
CBOIO TOYKY 3peHUs, OTCTauBaTh CBOIO MO3ULIUIO;

- yMeHHe OpraHH30BbIBaTh yuebHOe COTPYAHUUECTBO U COBMECTHYIO [IesITe/IbHOCTD C yUUTe/IeM M CBePCTHUKaMU, paboTaTh
VHJWBU/ya/IbHO W B TPYTITe: HaXOUTh 00I1jee pellleHre 1 pa3peliaTb KOHQIMKTBI Ha OCHOBE COTJIaCOBAHUS MTO3ULUM U
yuéTa uHTepecoB. POpMUPOBaTh, ApPT'YMEHTHUPOBATh U OTCTaWBaTb CBOE MHEHHE



Ilo3nasamesnbHble YY/I:

- yMeHHe paboTaTh C pa3HbIMU UCTOUHUKAMU WHGOPMAIUU: TeKCTOM yueOHWKA, HAyYHO- MOy /IIPHON JIUTepaTypoH,
CJIOBapSIMM U CITPABOYHWKAMHU; aHa/IM3UPOBATh U OIleHUBaTh MH(OPMaILUio, TpeoOpa30BbIBaTh ee U3 OAHOW (hOpMHbI B
APYTYIO;

- YMeHHe C03/]aBaTh, IPUMEHSTE U MPeo0pa30BbIBaTh 3HAKU Y CUMBOJIbI, MOZIEJTH Ml CXEMBI JIJIs PellieHus] yueOHbIX U
TO3HaBaTe/IbHbIX 3a/a4

- yMeHHe paboTaTh C pa3HbIMHU UCTOUHHUKAMU OMO/I0rHdeckoi HHGOpMAaI[ii: HaXOAUThb
brosiornueckyro HHGOpPMAIMIO B TeKCTe yueOHMKA, HayUHO-TIOMY/ISIPHOM JIuTepaType, OM0OrMuecKrUx C/I0OBapsx U
CIipaBOYHUKAX

IIpeameTHBIEe pPe3y/bTaThl:

1)

dbopMrpoBaHre 1|eHHOCTHOTO OTHOLIEHUs K >KUBOW TpUpojle, K COOCTBEHHOMY OpraHM3My; TMOHUMaHWe pOJIu
buonoruu B GopMUpPOBaHUM COBPEMEHHOM eCTeCTBeHHOHAYYHOM KapTUHbI MUPa;

2) yMeHUe TIPUMEeHSITb CUCTeMy OMOJIOrMueCcKUX 3HaHUM: pacKpbIBaTh CYIL[HOCTb KMBOT'O, HAa3bIBaTh OT/IMUMS XKUBOTO OT

3)

4)

5)

HEXXUBOTO, TIePEUHMC/IATh OCHOBHBbIE 3aKOHOMEPHOCTH OpraHu3aiiuH, (QYHKIJMOHUPOBAHHSA OOBLEKTOB, SIBJIEHHH,
TTPOLIECCOB >KUBOW MPUPO/IbI, IBOTIOI[MOHHOTO PA3BUTHsI OPraHUUECKOro MHpa B €ro eJUHCTBE C HEXKUBOUW MPUPO/ION;
cchOpMHPOBAHHOCTh TIPE/ICTAB/IEHNI O COBPEMEHHOI TeOPHH BOTIOI[MH W OCHOBHBIX CBHIETE/IbCTBAX BOJTIOIHY;
BJIaZIeHHe OCHOBAMH IMOHATUMHOIO amrapaTra M Hay4yHOTO si3bIKa OMOJIOTHH: MCIIOJIb30BaHHME M3YUYEeHHBIX TEPMHHOB,
TIOHATHH, TeOPUi, 3aKOHOB M 3aKOHOMEPHOCTEH 7151 00bsICHeHHUsT Hab/1i0JlaeMbIX OMOJIOTUUeCKUX O0BEKTOB, SIBJIEHUH
1 TIPOIIeCCOB;

TOHWMaHKe CTIOCOO0B TO/yueHHsI OMOIOrMUeCKNX 3HAHWM; Ha/JM4Yhe OIbITa HCII0/Ib30BaHUS METOZ0B OHOJIOTHU C
1[e/TbI0 U3YUeHUsS >KUBBIX OOBEKTOB, OMONOTMUECKUX SIBJIEHWM U TIPOL[eCCOB: Hab/rofieHue, OIMvicaHue, MpOBe/ieHre
HECJIOXKHBIX OMOJIOTHUECKUX OITBITOB M KCIIEPUMEHTOB, B TOM UHCJ/Ie C WCI0/Ib30BaHUEM aHA0TOBBIX U IU(POBBIX
npubOpPOB U UHCTPYMEHTOB;

yMeHMe XapaKTepPHU30BaThb OCHOBHBIE TPYMIbl OPraHM3MOB B CHCTEMEe OPraHMYecKoro Mvpa (B TOM UHC/Ie BHPYCHI,
OakTepuH, pacTeHus1, TpUOBI, )KUBOTHBIE): CTPOEHHE, MPOLeCChI )KU3HEeAeITeTbHOCTH, UX MIPOMCXOKeHNe, 3HaUeHne B
TIPUPOJIe U JKU3HU UeJIOBEKa;

6) ymMeHUe 0ObSICHATD MOJI0KeHKe uesloBeKa B CUCTeMe OpraHu4eCcKoro MUpa, ero rmpoucC X0KaeHWe, CX0/[CTBA U OTJIUUUS

yesioBeKa OT >KMBOTHBIX, XapaKTepPU30BaTb CTPOEHWE U TPOLIeCChl >KU3HeAesiTeTbHOCTA OpraHu3Ma uesioBeKa, ero
TIPUCIIOCOOIEHHOCTh K Pa3/InUHbIM 9KOJIOTHYECKUM (haKTopam;



7) yMeHHe OMMChIBATh K/IeTKH, TKAHHW, OpraHbl, CHCTeMbl OPTaHOB M XapaKTepH30BaTh Ba)KHeIHMe OHosorudeckue
TIpOLiecChl B OpraHrM3Max pacTeHul, )KUBOTHBIX U Ue/IoBeKa;

8) chopMUpOBaHHOCTH Tpe/CTaB/IeHUM 0 B3aMMOCBSI3M Hac/ieI0BaHUs IOTOMCTBOM TIPU3HAKOB OT POAUTENbCKUX (hOPM C
OpraHu3alyeil KJeTKH, HaJMuieM B Hell XpOMOCOM KaK HOCHTeJed Hac/ie[CTBeHHOH uHdOopMaIiii, 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Hac/e[0BaHus MPHU3HAKOB;

9) chopMHpPOBaHHOCTH TIpe/ICTaB/IeHUM 00 OCHOBHBIX (haKTOpax OKPY’KaroIllel cpefibl, UX POJIM B JKU3HEeATETbHOCTH U
9BOJTIOL[MY OPTaHW3MOB; TTpe/ICTaB/IeHre 00 aHTPOITIOTeHHOM (haKTOpE;

10) chopmupoBaHHOCTH TIpeZICTaBIeHUM 00 SKOCHCTeMaX 1 3HaueHny 6Mopa3Hoo0pasusi; 0 riobambHbIX IKOTOTHUeCKHUX

ripo6sieMax, CTOSIILIMX Tepesi ueJl0BeUeCTBOM U Criocobax ux MpeosoeHus;

11) YMEHHE pelldTb yqe6Hble 3aJ1auu OMOJ/IOTUUECKOro CoepKaHHudA, B TOM UKCJ/ie BbIABJ/IATh IPUYXMHHO-C/IeCTBEHHbIE
CB4A3HU, TTPOBOJAUTDH pvaéTbl, Ae/IaTb BBIBO/IbI HA OCHOBAaHHWH ITOJ/IYUEHHBIX P€3YyJ/IbTdTOB;

12) ymeHue co3fjaBaTh U TIPUMEHSTb C/I0BeCHble U rpaduueckure Mojenu Ajisi 00bsICHEHUS] CTPOEHUS >KHUBBIX CUCTEM,
SIBJIEHUU U TIPOL|€CCOB >KUBOU MPUPO/IbI;

13) moHrMMaHue BKJIaia POCCUNUCKUX U 3apyDe)KHBIX YUEHBIX B pa3BUTHe OMOIOrHYeCKUX Hayk;

14) BnageHre HaBbIKAMU pabOTHI ¢ MHMOPMaLMer 6MOIOrHYecKOro Co/lep>KaHus, Tpe/CTaBIeHHOH B pa3Hoi dhopme (B
BUJle TeKCTa, TaOMMUHBIX AaHHBIX, cXeM, rpadHKOB, AMArpaMm, MoZesel, n300pakeHUi), KpUTUUECKOTO aHaau3a
MH(GOpPMAaLU U OL|eHKH ee I0CTOBEPHOCTH;

15) yMeHUe myiaHUPOBATh IO/ PYKOBO/ICTBOM HaCTaBHUKA U MPOBOJUTE yueOHOe HMCCie[joBaHUe WU MPOEKTHYI0 paboTy
B 001acTy GMOOTUY; C yUeTOM HaMeueHHOU e/ hopMy/IMpoBaTh pobieMy, TUIIOTe3y, CTaBUTh 3a/jauu, BEIOUpATh
a/leKBaTHbIe METO/bI JI/Is UX pellieHus], GOpMY/TUPOBaTh BBIBO/[bI; TTyO/IMYHO TIPeCTaB/STh M0/TyueHHbIe pe3y/IbTaThl;

16) ymeHMe uHTerpupoBaTh OH0/IOrHUecKre 3HaHUSI CO 3HaHUSIMU [IPYTUX YUeOHBIX MPe/IMeTOB;

17) chopMHPOBaHHOCTh OCHOB 3KOJIOTMUECKOM T'PaMOTHOCTM: OCO3HaHWe HeoOXOAWMOCTU [IeHCTBHUM MO COXPAaHEHHIO
buopa3Hoobpasvss U OxpaHe TIPUPOJHBIX SKOCHUCTEM, COXPaHEeHHWI0 W YKDeIlIeHUIO 3/J0pOBbsl UesioBeKa; yMeHHe
BbIOMpATh 1je/ieBble YCTAHOBKM B CBOUX J€MCTBUSIX M TIOCTYNKax IO OTHOILIEHHIO K >KWBOMW TPUpPOJe, CBOEMY
3/I0POBbIO U 3[JOPOBBIO OKPY KalOLIUX;

18) ymeHue uCMo/b30BaTh MpUOOpeTeHHbIe 3HAHUSI M HaBBIKU [Jis 3/I0DOBOTO 0Opa3a >kKW3HH, cOalaHCHPOBAHHOTO
MUTaHusA U (U3UUeCKOW aKTUBHOCTH; HEMpUsTHEe BPeJHbIX NPUBbIUEK U 3aBUCUMOCTEM; yMeHre MPOTUBO/IeliCTBOBATh
JDKeHayUHbIM MaHUITYJIALWSAM B 00/1aCTH 3/10POBbSI;

19) oBnageHve mpreMaM OKa3aHMS IepBOM TOMOLM YesOBeKy, BbIpalllMBaHUs KYJIbTYPHBIX pacTeHHMH M yXxoZja 3a
JIOMAaIlIHUMH >KUBOTHBIMUY;

®opmMbI KOHTPOJISA



KoHTponb pe3ysbTaToB 00ydeHHss B COOTBETCTBUM C JaHHOW 0Opa3oBaTe/ibHOM TMPOrpaMMOl MPOBOAUTCS B (opme
MTUChMEHHBIX U FKCIIePUMeHTa/IbHBIX paboT, Ipe/rio/iaraeTcsi mpoBeZieHre MPOMeKyTOUHOM ¥ UTOTOBOM aTTeCTal||H.

ITpomesicymounass ammecmayust
[lis5  oCyIiecTB/eHUs] TIPOMEXYTOUHOM aTTeCTallud WCIOMb3YIOTCS KOHTPO/IBbHO-OLIEHOUHbIe MaTepuasbl, OTOOp
COJIep)KaHUsl KOTOPbIX OPHEHTHPOBAH Ha IPOBEPKY YCBOEHWS CHCTEMbl 3HAHWKW W YMeHWH — WHBApMAHTHOTO spa
coflep>KaHUsT IeMCTBYIOIIUX 0Opa3oBaTe/lbHOW TIIporpaMMbl T0 Ouonoruu st oOijeoOpa3oBaTeNbHBIX OpraHW3allvi.
3a/laHus IPOME)KYTOUHOM aTTeCTalluy BK/TFOYAalOT MaTepral OCHOBHBIX Pa3/iesioB Kypca OHOJIOTHH.



TemaTnuecKoe nJilaHUPOBaHUE

TemaTHuecKoe IJIAHUPOBaHWe MaTepHasia B 5 KJjiacce
«3enénasi 1aboparopusi: BBe/ileHHe B OHO/IOTHI0»
Yacts 1. buonorus — Hayka 0 JKUBOM MUpe
Yactb 2. MHOrooOpasye KUBbIX OPraHU3MOB.
Yacts 3. Cpesa o6uTaHusI OpraHU3MOB
YacTtb 4. UesnoBek Ha I1aHeTe 3eMJis

Cojiep>xanue yueoHOro mpeamera (5 ksiacc)

Bbuosiorus — Hayka 0 )XUBOM MHUpe

Hayka o >xuBou npupoe CBoMCTBa KUBOT'O

MeTo1b1 M3ydeHUs PUPO/bI Y BeMunuTe/IbHbIe MprOopbl CTpoeHMe KIeTKU. TKaH!

3HAaKOMCTBO C KJIeTKaMU pacTeHU XHMMHUYEeCKUH COCTaB K/IeTKU [Iporiecchl )Ku3HeiessTeTbHOCTU KJ1eTKH Benvkue
€CTeCTBOUCTIbITATEIH.

MHoroo6pa3ue )KMBbIX OPraHN3MOB

[lapcTBa >KUBOM TIPHUPO/bI

baktepuu: cTpoeHue U KuU3He[eATeIbHOCTh

3HaueHMe ODaKTepuii B TIPUPO/Ie U )KU3HU uesioBeka PacTeHus

’KuiBoTHbIe I'pubbI

MHoroo6pa3ue u 3HaueHre rpuboB JINIIaliHUKN

3HaueHre )XUBbIX OPraHU3MOB B IPUPO/Ie U )KU3HU Yesl0BeKa

JKu3Hb opraHu3MoB Ha iaHete 3emsisa Cpe/ibl )KU3HU Ha I/laHeTe 3eM/ist DKOJiorTuueckre (DakTophbl Cpe/ibl
[MpucriocobieHrst OpraHU3MOB K >KU3HU B ripupoze [IpupozHbie coobiijecTBa

[IpupopHsble 30HbI Poccrun

7KU3Hb OpraHM3MoB Ha pa3HbIX MaTepuKax JKU3Hb OPraHM3MOB B MOPSIX M OKeaHax

Yesi0BeK Ha 1U1aHeTe 3eMJIA



Kak nossusicsa yenoBek Ha 3emsie. Kak yesioBeK U3MeHs1 [IPUPOLY
Ba)KHOCTb OXPaHbI >KUBOT'O MHUPa T7laHeTbl. COXpaHUM O0TaTCTBO XXKMUBOT'O MHPa.

Cojiep>xaHue Kypca 0Mo/10rum 5 Kjaacca
BBegenue
Tema 1. buosioruss — Hayka 0 )XUBOM MHUpe
Hayka o >xuBoM npupo/e.
3HAKOMCTBO C yueOHUKOM, L[e/ISIMU
YU 3ajauamMu Kypca. YesioBeKk U 1ipupoza. ’KuBble OpraHvM3sMbl — BaKHasg YacTb IPUPOABLI. 3aBUCHMOCTb JKU3HU
MepBOOBITHBIX JTEOZie OT NpupoAbl. OxoTa 1 cobuparensCTBO. Hauasio 3emsiefiesivisi U CKOTOBOACTBA. Ky/bTypHbIe
pacTeHUs U OMalliHue )KUBOTHbIe. Hayka o >kuBoi npupoie — Orosorusi.
CBouCTBa XUBOTO.
OTyinurie KUBBIX TeJl OT TeJl He>KUBOUW NpUpoAbl. [IpU3HaKu )KUBOTO: 0OMeH BellecTB, MUTaHWe, JbIXaHUe, POCT, Pa3BUTHE,
pa3MHOXKeHHe, pa3ipaKuMoCTb. OpraHusM — eJJMHULIA )KUBOK
npupobl. OpraHbl opraHvsma, ux QyHkUud. CorjacoBaHHOCTb paboThl OpraHoB, obecrieurBarolljasi KHU3HeesITebHOCTh
opraHu3ma Kak eJIMHOIO L|esIoro.
Metoabl U3yueHHs1 IPUPO/BI.
Wcnonb3oBaHue OH0/IOTMUeCKHUX MeTO/IO0B A1Jis1 M3ydeHus Tr00ro KUBoro oobekra. O011re MeTo/ bl U3yUyeHust TIPUPO/IbI:
HabJ/Tt0/leHure, onMcaHue, M3MepeHue, SKCIiepuMeHT. VM crnosib30BaHre CpaBHeHHSI M MO/IeTMPOBaHUS B TaDOPaTOPHBIX
YC/IOBUSIX.
YBemuuTebHbIE MPUOOPBI.
Heo06X0AMMOCTb UCTIOB30BaHUS YBeJTUUUTETHHBIX IIPUOOPOB TPU U3yUeHUH 00bEKTOB KUBOU MPUPOABI. Y BeJINUUTE/TbHbIE
TIpUOOpKI: JIyTIbl pyYHasi, IIITaTHBHast, MUKPOCKOII. [TepBoe mprMeHeHHe MUKpocKoria P. I'ykoM. Y coBepilieHCTBOBaHe
MuKpockorna A. Bax JleBeHrykom. YacTu MUKpPOCKOTIa: OKYJisIp, 00BeKTUB, TyOyC, TIpeJIMeTHBIN CTOJUK, 3epKasblie.
Mukponpenapat. [TpaBusa paboTbl C MUKPOCKOTIOM.
JlabopamopHas paboma Nel.«VI3yueHue yCTPONCTBA YBeTMUUTETBHBIX TPUOOPOB».
CTpoeHue K/IeTKH.



Tkanu. KierouHoe cTpoeHue >KUBBIX OpraHusMoB. Kierka. YacTu K/IeTKu: s7po, LIUTOIUIA3Ma, BaKyoOJIU, K/eTOYHas
MeMOpaHa. KieTouHast cTeHKa y pacTUTebHBIX K1eTOK. Ha3HaueHue yacTteli KieTKu. [ToHsATHe O TKaHU.

TKaHU )KUBOTHBIX U pacTeHUd. X yHKLIUU.

JlaGopamophas pa6oma Ne 2«3HaKOMCTBO C K/IeTKaMH paCTeHH».

XHUMHUYeCKUH COCTaB K/IeTKH.

XHWMHUUeCcKre BellecTBa KJIeTKW: HeopraHuueckue U opraHnueckue. HeopraHuueckue BeleCcTBa, UX poJib B KJIeTKe.
MuHepasbHble COMM, UX 3HaUeHue A1 opraHu3ma. OpraHrueckyre BelllecTBa KJeTKU: Oe/IKU, yTeBO/bl, KUPbI, UX
3HauUeHUe /Jisl )KUHU OpraHu3Ma U KJIeTKHU.

IIponecchl )XU3HeAeATe/IbHOCTH KJ/IeTKH.

OcHOBHbIE TIPOLIECCHI, TIPOUCXOJSAIINE B JKUBOM KJeTKe: [bIXaHUe, TWTaHWe, OOMeH BelleCTB, pOCT, pa3BUTHe,
pasMHOXXeHHe. [leneHue K/IeTKH — TMPOLeCC pa3sMHOXKeHUs (yBeJMYeHHUsl yuc/a KieTok). HoBble K/IeTKh — TOMBKO OT
KJIeTKU. [leneHne K/IeTOK, obecrieurBarolijee repefiauy HacjleACTBEHHOTO MaTepHrasa JouepHUM KjieTKaM. B3anMocBs3aHHast
paboTa yacTeii K/1eTKH, 00yC/IOB/IMBAOIIIAsI € Ku3HeAeATeTlbHOCTh KakK 11eJI0CTHOTO OpraHu3Ma.

3aiura rpoeKToB.

Tema 2. MHOTr000pa3ue )XKUBbIX OPraHU3MOB

IlapcTBa >XUBOM NPUPOABIL.

AKTyanu3zanusi IOHSITUN «K/IaCCU(UKALUsI», «CUCTEMATUKa», «LIapCTBO», «BU/». LlapCcTBa KJI€TOUHBIX OPraHW3MOB:
OakTepuii, rpubOB, PaCTeHU U )KUBOTHBIX. BUpyChbl — HeK/ieTouHasi popma KU3HU: UX CTPOeHHe, 3HaueHHe U MephbI
Npo(rIaKTUKH BUPYCHBIX 3a00/1eBaHui.

bakTepuu: cTpoeHue U )XU3HeAeATe/IbHOCTh.

AKTyanu3aiusi 3HaHUM 0 1japcTBe 6akTepuii. bBakTepun — MPUMUTHUBHbBIE OJJHOK/IETOUHbIE OPTaHWU3MbI, pa3/IMUHBbIE 110
¢dbopMe, BEIHOC/IMBBIE, 0OUTAIOT MTOBCEMECTHO, Pa3MHOXKAIOTCS /le/ieHUeM K/1eTKU HaziBoe. CTpoeHre 6akTepuu: [IUTOIIa3Ma,
K/leTouHasi MeMOpaHa 1 K/leTOYHasi CTeHKa, OTCYTCTBYIOT 0opM/IeHHOe SiZIpO U BaKyosid. bakTepuu Kak camasi ipeBHSisI
rpymra opraHu3MoB. [Ipoiiecchl ku3HeesTebHOCTH OakTepuil. [ToHsTHe 06 aBTOTpOdax 1 rereporpodax.

3HaueHHe DaKTepHil B MPUPO/e U /I YeI0BeKa.

Posib GakTepuii B TIpUPOJe: pa3/ioykeHrue MEPTBOTO OPraHUUECKOTO BEIeCTBa, TOBBIIIEHWe TI0/[0pO/vs 1ouBbl. CHMOMO3
K/TyOeHbKOBBLIX OaKTepuii ¢ pacTeHUSIMU, CTTIOCOOCTBYIOLMI YCBOEHUIO PaCTeHUsIMU HeJOCTYITHOTO [ijisi HUX a30Ta BO3ZyXa.
dotocuHTe3upyolue Oakrepuu. [lnaHoOakTepuu — TMOCTaBIIMKU KUCIopoda B atmocdepy. Bakrtepuu, obnajarorive
pa3HbIMM TuUTlaMu oOMeHa BeirjecTB. [Ipoiiecc >ku3HegesTeTbHOCTU OakTepuii — OpoykeHue. [lone3Hbie OGakTepuu: UX
WCTIO/Tb30BaHKe TPU CO3/IaHWUH TIUILEBBIX MPOJYKTOB, U3TOTOBIEHNH JieKapCcTB. bosie3HeTBOpHBIe OakTepuy, BbI3bIBAIOIIIVEe
oTpaB/ieHUs] U WHGEKI[MOHHbIe 3a00/eBaHUsl UesioBeKa U JXMBOTHBIX. Pa3paboTka cpezcTB 60pbObI ¢ G0sie3HETBOPHBIMU
OakTepusiMu.



Pacrenus.

djiopa — WCTOPUUECKH CJIOKUBIIIASICS COBOKYITHOCTb BCeX pacTeHWM Ha 3emse. OT/IHUUTETbHOE CBOWMCTBO TIPAKTUUECKU
BCeX pacTeHU — aBTOTPO(HOCTb Oslarosaps HalWuMI0 B KaeTkax Xxjopodwina. 3HadeHue QortocuHTe3a. CpaBHeHHe
K/JIeTOK pacTeHUi U GakTepuii: pacTeHUsi — 3yKapUOThl, baKTepru — TMPOKapyoThI. [lesieHue 1japcTBa pacTeHUi Ha TPYIIIIbI:
BO/IOPOC/TH, 1IBETKOBbIe (TTOKPLITOCEMEHHbBIE), TOJI0CeMeHHbIe, MXH, TIayHbl, XBOIIY, TTArlOPOTHUKU. CTpOeHHe pacTeHW.
Kopenr u mober. CroeBuiile Bojopocseil. TToKpbIToceMeHHble M TOJIOCEMeHHbIe pacTeHusi. VX OCHOBHOe pasuuue.
Pa3MHOKeHMe 1IBeTKOBBIX M TOJIOCEMEHHBIX pacTeHWd CeMeHaMH, OCTa/JbHbIX TPYI pacTeHWH — cropaMu. Posb
I[BETKOBBIX PACTEHUH B )KWU3HH UeI0BeKa.

JlabopamopHas pa6oma Ne 3 «3HaKOMCTBO C BHEILLIHUM CTPOeHHeM 10OeroB pacTeHUs ».

/KuBoTHBIe.

dayHa — COBOKYMMHOCTh BC€X BHOB >KMBOTHbIX. OCOOEHHOCTH >KUBOTHBIX —Te€TepOTPOPHOCTb, CMOCOOHOCTH K
riepe/IBIKeHUI0, Ha/uure opraHoB 4yBcTB. Cpefla obuTaHusi: Bojja, TIOUBa, CyIlla U Apyryue opraHu3Mbl. OZHOK/IETOUHbIE U
MHOTOK/IeTOUHbIe OPTaHK3Mbl. POjTh )KUBOTHBIX B TIPUPO/ie U JKU3HU YesIoBeKa. 3aBUCHMOCTh OT OKpY»Karolijel cpe/ibl
JlabopamopHas paboma Ne 4 «HabrojeHuie 3a repeBKeHHEM XXUBOTHBIX».

I'puosbI.

OO61jast xapakTepycTUKa rpruboB. MHOTOK/IeTOUHbIe Y OIHOK/IeTOUHble Tpubbl. Hamuure y rpuboB MPU3HAKOB pacTeHUM U
*uBOTHBIX. CTpoeHue Tena rpuba. ['pubHuija, oOpa3oBaHHasi Tudamu. [TuTaHue rpubOB: carpoTpodbl, MapasuThI,
CUMOMOHTBI U XUIIHUKU. Pa3mMHoeHue criopamu. Cum6bro3 rpuba u pacteHust — rpubokopeHs (MUKOpH3a).
MHoroo0pa3ue 1 3HaueHHe rpudoB.

[Insarounsie TpubbI: rpubHUIIA W TUIOOBOe Teno (WIS Ka W HOXKa). [lnecHeBwble Tpubbl. VX ucCmonb3oBaHue B
3[paBOOXpaHeHnH. AHTUOMOTHK MeHUIW/UTMH. OTHOK/IeTOUHBIe TPUObI — APOXOKU. VX UCrosib30BaHMe B X1e0oreueHny 1
niBoBapeHud. Cheflo0HbIe U sioBUTHIe TPHObL. [IpaBuia coopa u yrnorpebsieHys TpuboB B nuily. [Tapasutrueckuie TpyUObI
— HAHOCAT OO/BIION YPOH YpO’Karo KyJbTYpHBIX pacTeHui. Posib rpuboB B MpHpoje: yuacTHe B KPyrOBOPOTe BeIleCTB,
oOpa3oBaHue CUMOMO030B, YIIOTPeOIeHUH B TIUIIY >KUBOTHBIMU 1 UeJIOBEKOM.

JInmmanHukKw.

OO011jas1 XapaKTepUCTHKA JTUIIAMHUKOB: CUMOMO03 rprba u BoJj0pOC/iv, MHOroobpasue, 3HaueHue, MecToobutanue. BHeliHee
Y BHYTpeHHee CTPOeHHe, MUTaHre pa3MHOKeHHe. 3HaueHue JIIIIAWHUKOB B TPUPOJe 1 )KU3HU uesioBeka. JIMmaiHuK —
ToKa3aTe/i YUCTOThI BO3/yXa.

3HayeHHe )KUBBIX OPraHU3MOB B NIPUPO/ie U )KU3HH Ye/I0BeKa.

JKvBOTHBIE M pacTeHUs, BpeiHbIe /i Ue/IOBeKa: TPhI3yHbI, HAaCeKOMbIe, COPHBIe pacTeHus. JKHBbie OpraHU3MbI, T10J/Ie3HbIe
ISl 4eJioBeKa: JieKapCTBeHHbIe paCTeHUsI U1 HEKOTOPbIe IIeCHeBbIe IPUObI; pacTeHusl, >)KUBOTHbIE, U TPUOBI, UCTIOb3yeMbie B



MUILY; >KUBOTHbIE, YHUUTOJKAIOLLMe BpeAUTesiel JIeCHOTO U CeJIbCKOTO X0351MCTBa. B3auMMOCBsi3b T10JIe3HBIX W BPEHbIX
BU/IOB B IPUPOZe. 3HaueHHe 610IoruuecKoro pa3HoobOpasus B TIPUPO/ie U KU3HU UesioBeKa.

O0o001eHMe U cHCTeMaTH3allisA 3HaHUM 110 TeMe 2.

Omnpoc yyaiyxcsi C UCIoJib30BaHUEeM

UTOTOBBIX 3aJaHuii yueOHMKa. Vicrosmb3oBaHue paboThl 00yuyaeMbIX B Mapax W B MajbIX I'pyNrax. BuisBiieHWe ypOBHs
c(OpMHUPOBAHHOCTH OCHOBHBIX BUZIOB YueOHOM ZiesiTe/TbHOCTU. 3alluTa POeKTOB

Tema 3. 7ZKu3Hb OpraHv3MoB Ha IyiIaHeTe 3eMJist

MHoroo6pa3ue yc/10Biid 00MTaHUA Ha MJIAHeTe.

Cpeza >xu3HM opraHu3MoB. OcOOeHHOCTU BOJHOM, MOUBEHHOM, Ha3eMHO-BO3AYIIHONW U opraHu3MeHHoW cpef. [Ipumepsl
OpraHMU3MOB —

obuTaTesnel 3TUX Cpej] KU3HMU.

OKoJiornuecKkue (pakTopbl cpe/ibl.

YcnoBus, BAYsONIME Ha )KW3Hb OPraHU3MOB B MPUPO/ie — 3KoIorudeckre (hakTopsl cpefibl. PaKTOPbl HEXKUBOM NPUPO/IbI,
(akTOopbI )KMBOM NIPUPO/IbI M aHTPOIIOTreHHbIe. [IpuMepbl 5K0/10ruueckux (PakTopoB

IIpucnoco6/ieHNs OPraHU3MOB K )KU3HHU B IIPUPOJe.

BnusiHue cpeibl Ha opraHusMbl.  [Ipucnoco067eHHOCTh OpraHu3MOB K YCJIOBUSIM CBoero obutaHus. [lpumepsr
TIPUCIIOCOB/IEHHOCT pacTeHUi U JKUBOTHBIX K CYpPOBBIM YCJIOBUSIM 3UMbI. brosioruueckasi pojib 3allfUTHOW OKpackKu y
JKUBOTHBIX, SIPKOM OKpacKy M apoMara 1L[BeTKOB, Ha/IMuMsi COL[BETHI Y pPaCTeHUI

IIpupoHbIe coodiiecTBa.

[ToTOKM BeIIeCTB MeXX/1y >KMBOUW U HE)KHUBOM TIPUPO/IoN. B3arMozielicTBHe )XKMBBIX OpraHU3MOB MeXXy co6oii. [ToTok
BeIIeCTB uepe3 >KKBble OPraHK3Mbl — MHUILeBast 1elb. PacTeHrss — MPOM3BOAUTE/N OPraHWYeCKUX Bell[eCTB; )KUBOTHbIe —
noTpebUTeM OpraHnyeckux BelecTB; rpubbl, OakTepun — passaraTesd. [IoHATHe 0 KpyrOBOPOTe BelleCTB B IIPUPO/Ie.
[TpupoHOe co00IIeCTBO — COBOKYITHOCTb OPraHU3MOB, CBSI3aHHBIX MUILEBBIMU LIeTISIMU, U YCIOBUM cpe/ibl. [IprMepsI
TIPUPO/IHBIX COODIIIeCTB.

ITpupopnsie 30861 Poccuu.

[ToHsiTHe MPUPOAHOU 30HBI. Pa3/iMuHbIe TUIIbI NIPUPOJHBIX 30H: BJI&)KHBIM TPOIMUUECKUH JIeC, Taura, TYH/pa,
IIMPOKOIMCTBEHHBIH Jiec, cTernb. [IprupoHbie 30HbI Poccuu, ux oburtartend. Pekre u vcyesaroliyie BU/IbI TPUPOJHBIX 30H,
TpeOytolye 0OXpaHsbl.

JKu3Hb OPraHu3MoB Ha pa3HbIX MaTepHKax.

[ToHsiTHe 0 MaTepUKe KaK YacTH CYIIH, OKPY>KEHHOW MOpPsSIMU U OKeaHaMH. MHOroo0pasue >KHBOTO MUpa Halllei TylaHeThI.
OTKpbITHE uelIOBEKOM HOBBIX BH/IOB OpraHu3moB. CBoeoOpa3ue U YHMKa/JbHOCTb >KMBOTO MHPA MaTepUKOB: AQpUKH,
ABcTpanuy,



FO>xxHou Amepuku, CeBepHor AMepukH, EBpasuu, AHTapKTU/BL.

JKv3Hb OPraHu3MoB B MOPAX M OKeaHax.

Yci0BUS )KU3HU OPTaHU3MOB B BOJIHOM Cpejle — Ha MeJIKOBO/be, CpeIHUX TJIyOuHax U Ha AHe. ObuTaTem MeJKOBOANM —
cKaT ¥ Kambasia. Oburtarenmu cpefHUX T/IyOWH: OBICTPO TI/IABAIOIIME U TJIAHKTOH. [IpUKperyiéHHbIe OpraHU3MbI: YCTPULIbI,
MUZMH, BOAOPOCH. 2KH3Hb OpraHu3MoB Ha 0osibiux T1ybrHax. [Iprcrocob1eHHOCTh OPraHU3MOB K YCIOBUSIM 00HTaHUS.
O0o001eHre U ccTeMaTH3allisa 3HaHUM 110 Teme 3.

[TpoBepka 3HaHWM TMyTEéM Oecenbl TI0 TIpeIoKeHHBIM BorpocaM. Ob6cyxaeHre nMpobeMHBIX BOIIPOCOB T€MBI B Tlapax U
Manbix rpynmnax. [1o cTpoeHue cxeMbl KPYrOBOpPOTa BeIeCTB B MPUPOJie C 3a/laHHbIMU B yueOHHMKe 0ObeKTaMHU >KUBOTO
mupa. OneHka. 3alura npoeKkToB

Tema 4. UesioBeK Ha 1iaHere 3eMJist

Kak nosiBu/ics yesioBek Ha 3emiie.

BBenieHve B Temy: Korjia U rie mosiBWicad yenoBek? Ilpenku YenmoBeka pasyMHOrO: aBCTPAsIONUTEK, UEIOBEK YMeJIbIM,
KpOMaHbOHel]. PO/ICTBeHHHK UesioBeKa COBPEMEHHOTO TvIa — HeaHjepTtasel. Opyaus TpyZa desoBeka ymenoro. O6pa3s
JKU3HM KPOMaHbOHI[a: TIOCTPOMKA >KW/HIIl, 0X0Ta, COOUpaTe/bCTBO, UCIIO/b30BaHUe OTHs. buonorudeckre ocobeHHOCTU
COBpEMEHHOT0 uejioBeKa: 00/bIoN 00BEM TOOBHOTO MO3ra, 00IjeHHe C TIOMOIIbI0 Peur, TBOpUecKasi U MBIC/IH TesbHast
JleaTe/IbHOCTh. 3emiiefiesiie U CKOTOBOJCTBO. JlesiTeJIbHOCTh Ue/ioBeKa B MPUPO/E B HALLIU JHMU.

Kak uesioBeK U3MeHs/1 IPUPOJY.

li3MeHeHHe UeIOBEKOM OKpY’Kalolllel cpefibl, TIPUCIIOCOO/ieHre eé K CBOWM HYKZaMm. BrIpyOKa jiecoB Tof IO/ U
racTouilla, 0X0Ta, YHUUTOXKEHHEe [AUKOpaCTYyIIUX pacTeHWH Kak TPUUYMHBI OCBOEHMSI Ue/lOBeKOM HOBBIX TEepPPUTOPHM.
Oco3HaHMe COBpeMEHHbIM YeJ0BEKOM DOJIM CBOEro BJIMSIHWS Ha MPUPOJY. 3HAueHWe J1ecorocasiok. MeporpusaTusi Mo
oXpaHe MpUpPO/ibl. 3HaHKEe 3aKOHOB Pa3BUTHSI XKUBOM MPUPO/Ibl — HeobXoAuMoe yCioBre eé

COXpaHeHUs OT HeraTUBHBIX M0C/IeCTBUM esiTe/IbHOCTH YesloBeKa.

Ba)KHOCTH 0XpaHbI )KUBOI'0 MHpPa IJIaHeThI.

B3avMOCBsi3b TIpPOLIECCOB, MPOMCXOAAIIMX B >KUBOM W HEXMBOW npupoge. [IpUuvHBI KMCUe3HOBEHUS] MHOTHMX BH/IOB
JKUBOTHBIX U pacTeHUM. Buzibl, HaxoAsiiecs: Ha TpaHu Mc4ye3HOBeHUs . [IposiBieHrie COBpeMeHHBIM Ye/I0BeueCTBOM 3a00ThI
0 >XuBOM Mmupe. 3anoBefHUKHU, KpacHasi kHura. MepornpusTusi M0 BOCCTAaHOBJIEHWUIO UYKUCJIEHHOCTH PENKUX BHUJOB U
TIPUPO/IHBIX COOOIIeCTB.

CoxpaHuM 060raTcTBO )XKHBOI'0 MHpa.

LleHHOCTH pa3HoOOOpa3us KUBOTO Mypa. O0sI3aHHOCTH UesloBeKa Tiepe/| MpUpozoi. [Ipumepbl yuacTus IIKOJBHUKOB B Jiefie
OXpaHbl IPUPOJBI.

Pe3ynbTaThl Oepe>XHOTO OTHOIIEHWS K mpupoje. IIpuMepsl yBe/lWUeHHsT UHMCIEHHOCTH OT JefbHBIX BHJOB. PacceyeHue
peKUX BU/IOB Ha HOBBIX TEPPUTOPHSIX.



O0o001eHre U cHCTeMaTH3alks 3HaHUM 110 Teme 4.

[TpoBepKa 3HaHUI yYall[UXCs TIyTéM Oece/ibl TI0 TIpe/IoKeHHbIM Bompocam. Ob6cyxaeHre 1po6ieM, 3a/laHHBIX B yueOHUKe,
MHEHWH y4Jalrxcs.

OrieHKa IOCTW)KEeHUH yUalluXxcsi TI0 YCBOEHHIO0 MaTepUasioB TeMbI 4.

5 kiacc

«BUOJIOTUAA — HAYKA O JKUBOM MHUPE»

peHue, SKCIepu-
MEHT.
JlabopamopHas pa-
6oma Ne 1
«/3yueHue yCcTpou-
CTBA YBEJTMUHTE/Tb-
HBIX TIPHOOPOB»

»KMBOM MPUPO/IbL. YBe-
JIYUTE/TbHBIE TIPUOOPBI:
JTyTIbI Py4YHasi, LITaTHUB-
Has, MUKpockorl. P. I'yk,
A. BaH JleBenryk. Yactu
MUKpOCKona. Mukpo-
npenapar. [IpaBuia pa-
00TbI C MUKPOCKOIIOM.

Pa3znuuath pyuHyto u
LITaTUBHYIO JIYTIbI,
3HaTh BeJIMUMHY TOJTY-
4YaeMoro C ux IoMo-
LIbI0 YBe/IUYeHUs.

KPOCKOTIa 1 co0JTF0/IaTh TIpaBu/ia pa-
OOTBbI C MUKPOCKOTIOM.

CpaBHUBaTh yBe/IWUeHHe JIyTIbl U MU-
KPOCKOTIa.

TTosy4aTh HaBBIKK PabOTHI C MUKPO-
CKOTIOM TIDH W3yYeHUH TOTOBBIX MHU-
KPOTIperiapaTos.

CobtroiaTh TIpaBuia paboThI B Kabu-
HeTe, 0OpalLeHsi C 1TabopaTOPHBIM
obopyjoBaHrEM

Ne Ilenesan ycranoska | Kon-Bo OcHOBHbIE BH/bI [IeITeIbHOCTH Hcnonb3o-
- Tema Copaepxanue y 00yJaromMxcs Ha yPOKe/BHeY- BaHue 000-
n/n ypoka 4yacoB
POUYHOM 3aHATHHU py/ioBaHHe
1. buosioruss — Hayka 0 )XUBOM MHpe
1 Metozpl u3yuenus Wcnonb3oBanue yBe- OOBsICHATh Ha3HAUe- 1 YMeHue paboTaTth C 1abopaTOpPHBIM Mukpockorn
JKUBBIX OPraHW3MOB: | JIMUUTEBHBIX MPUOOPOB | HUe YBeTUUMTENIbHBIX o00opyZioBaHKEM, YBeTHUUTETLHBIMA CBETOBOH,
HaO/oeHye, U3Me- | TIpM M3yYeHHH 00BeKTOB | MPUOOPOB. npubopamu. M3yuaTh ycTpoHCTBO MU- | 1[UPOBOI

KretouHoe ctpoe-
HUEe OpPraHU3MOB.
MHoroobpa3ue Kiie-
TOK. MeTogibl u3yue-
HUS JKUBBIX

Crpoenue KneTku. TkaHu
KrnerouHoe cTpoeHue
JKVBBIX OPraHU3MOB.
Krnetka. HYactu K1eTku U
VX Ha3HayveHue.

BhIsiB/IsITE yacTH
KJIETKA Ha PUCYHKax
y4yeOHMKa, XapaKre-
pU30BaTh UX 3Haue-
HHe.

YMeHue paboTath C 1abopaTOpPHBIM
000py/JOBaHKEM, YBETHUUTETHHBIMU
npubopamu. HabsrogaTh yacTu u op-
TaHOMIbI K/IETKM Ha TOTOBBIX MHMKPO-
Tperaparax moj, Ma/ibiM ¥ O0JTbIINM




Ne Ilenesas ycranoska | Kon-Bo OcHOBHbIe BUABI AeATETbLHOCTH Hcnonb3o-
Tema Copepxanue 00yualoIUXCsa Ha YPOKe/BHEY- BaHHe 000-
n/n ypoka 4acoB
POYHOM 3aHATHU py/oBaHHe
2 | opraHusmoB: Ha- [Tonsarve o Tkauu. Tkanu | CpaBHMBATH JKUBOT- 1 yBe/IM4eHreM MUKPOCKOIIa U OIUCel- | MUKpocKor
OmoyieHye, U3Mepe- | JKMBOTHBIX M PaCT€HMH. | HyHO M PaCTUTE/bHYIO BaTh UX. LU POBOH,
HUYe, KCIIepUMeHT VX ¢pyHKLMH. K/IeTKH, HaXOJUTb Pasnnuath OTe/bHBIE K/IeTKY, BXOASA- | MUKpOIIpera-
JlabopamopHas pa- YepThl UX CXOACTBA U e paTbl
6oma Ne 2 pasuuusl. B COCTaB TKaHU.
«3HAKOMCTBO C Pasnuuarh TKaHU XKu- O60061maTh ¥ GUKCUPOBATh pe3y/ibTa-
K/IeTKaMu pacTe- BOTHBIX U pacTeHul Tbl HAOMIO/IeHNH, JIe/1aTh BBIBOJBI.
HU» Ha PUCYHKax yueOHU- CobmoaTh TpaBuIa paboThl B Kabu-
Ka, XapaKTepu30BaTh HeTe Guonoruu, obparteHus c n1abo-
UX CTpOeHue, 00bsiC- paTopHBIM 000pYA0BaHHEM
HATb UX (QYHKLMH.
3 OcobeHHOCTH XUMH- | XUMHUeCKHi COCTaB Pa3nyath HeopraHu- 1 Habmmo1aTh 1eMOHCTpALAIO OTIBITOB
YeCKoro cocTaBa KJIeTKU. YeckKue ¥ opraHuue- yuuTesieM, aHalIu3UpoBaTh UX pe-
JKUBBIX OpPraHM3MOB: | XUMHUYeCKHe BellleCTBa | CKUe BellecTBa KileT- 3yJ/IbTaThI, [e/1aTh BBIBOABL.
HeopraHuyeckue U | KieTku. Heopranuue- KU, MAHepaJlbHble CO- AHanu3upoBarh IpeJCTaB/lIeHHY0 Ha
OpraHvyYecKue Be- CKUe BelllecTBa KJIeTKH, 1, 0OBSCHATH UX pUCYyHKax yuebHHKa MH(OPMALHIO O
111eCTBa, UX POJib B | UX 3HaueHWe /71 K/IeTKU | 3HaueHue /i1 opra- pe3yJsbTaTax ombiTa, paboTast B Tape
opraHusme v opra”usma. OpraHuue- | HU3Ma. Ymenue paboTath ¢ 1abopaToOpHEIM
CKUe BelllecTBa KJIeTKY, obopyzioBaHrEM
VX 3HAYeHUe [/l XU3HU
oprasusma  KJeTKu
2 . MHoroo0pa3ue KMBbIX OPraHU3MOB
bakrepun. MHoro- | bakrepuu: CTpoeHue u XapakTepu3oBaTh OmuceiBaTh pa3HooOpasHbie popmbl | PaccmarpuBa-
obOpasue 6akTepuii | KHU3He[esTeNTbHOCTb. 0cobeHHOCTH CTpoe- OaKTepHasbHBIX K/IeTOK Ha PUCYHKe Hie bakTepwii
BakTepry — MPUMUTHB- | HUsE HaKTepuid. yueOHUKa. Ha TOTOBBIX
Hble OZIHOKJ/IeTOUHbIe Op- PasnnuaTh MOHATHS: «aBTOTPO(BI», MUKpOIIperia-
raHn3Mel. CtpoeHvie Hak- «reTepoTPOdBbI», «IIPOKAPHUOTHI», parax ¢ uc-
Tepuil. PasmMHOXeHue «3YKapHOTbI». T10/130BaHVEM

Eniowowumg
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Ne Ilenesan ycranoska | Kosi-so OcHoBHbIE BH/IbI JIeATe/IbHOCTH Hcnonb3o-
Tema Copepxanue ofyJaromuxcs Ha ypoKe/BHey- BaHHe 000-
n/n ypoOKa 4acoB
POYHOM 3aHATHU py/ioBaHue
3 OakTepuii ie/IeHHeM 1 XapakTepu3oBaTh MPOLIECChl KU3He- | [U(PPOBOTO
K/IeTKH HajBoe. bakTte- JesTeNbHOCTH OaKTepuM Kak TPOKa- | MMKPOCKOTIA.
PYU Kak camasi IpeBHsisI pUOT. ONeKTpoH-
TpyIina OpraHu3MOoB. CpaBHHMBATh U OLIeHMBAThL POJib OaKTe- | Hble TabIMIIBI
[Tpoueccel xusHees- pHii-aBTOTPOGOB ¥ OAKTEPHI-TeTepo- | M MJIAKaThl.
TEIbHOCTH DAKTepHid. TpotoB B MpupojeYMeHre paboTaTb
[MonsTHe 06 aBTOTpOdAX ¢ nmabopaTopHbIM 060py/[0BaHKEM,
U reTepoTpodax, mpoKa- YBETMUUTETbHBIMU PUOOPAMH.
pUOTax U 3yKapuoTax
4 Pacrenusi. MHoro- | PacreHus. Xapakrepus3oBaTthb 1 Pa3nuuaTh yacTu LjBETKOBOTO pacre- OO6Hapy»xe-
obpaswue pactenuit. | IIpencrapneHue o ¢Jio- | I/IaBHbIE TPH3HAKK HUsI Ha PUCYHKe yueOHMKa, BbIIBUTaTb | HUe XJI0PO-
3HaueHue pacTeHul | pe. OT/IMUUTE/bHOE pacTeHuH. TIpe/IToIoXKeHuUs 00 UX QYHKITUSX. T/1aCTOB B
B TPUPOJIe U )KU3HU | CBOMCTBO pacTeHUil. CpaBHUBaTh 1IBETKOBbIE U TONIOCEMEH- | KJIeTKax pac-
yesioBeKa Xnopodumni. 3HaueHue Hble paCTeHus, XapaKTepu30BaTh UX TEHUH C Uc-
doTocunTe3a. CpaBHe- CXOZCTBO U pa3/inuusl. T10/Th30BaHU-
HUe KJIeTOK pacTeHui 1 XapakTepu3oBaTh MXH, MaroPOTHUKY, | eM LU(ppOBO-
Oakrepuit. [leneHue XBOIL[H, T/IAYHbI KaK CIIOPOBbBIE pacTe- | TO
1[apCTBa pacTeHU Ha HUSI, OTIpeJIeNISITh TEPMUH «CTIOpa». MHKPOCKOTIA.
TPYIIIbI: BOAOPOC/IH, BLISB/IATH Ha PUCYHKE yueOHUKA pa3- | DJIEKTPOH-
1IBeTKOBbIE (TTOKPBITOCE- JIMUMsL MEXY PacTeHUsIMU Pa3HbIX HbIe TaOJULIBI
MeHHbIE), TO/I0CEeMEH- CHCTeMaTHUUYeCKUX TPYIIII. U TUTAKaThl.

Hble, MXH, TUIayHbI, XBO-
11, TIAaTIOPOTHUKHU.
Crpoenue pactenuid. Ko-
peHb 1 nober. CroeBu-
11e Bogopocsieit. OCHOB-
HbIe Pa3/MuMsi TIOKPBITO-
CeMeHHBIX U
r0JI0OCEMeHHBIX pacTe-
HU. Posib 1[BETKOBBIX
pacTeHuil B KWU3HU YeJio-
BeKa

CormocTaBnsiTh CBOMCTBA PaCTUTETb-
HOU U OaKTepuanbHOM KIeTOK, /ieaTh
BBIBO/IbI.

XapakTepr3oBaTh 3HaYeHWe pPacTeHUH
pasHbIX CUCTEMaTUUYeCKuX PYI B
)KU3HU YesioBeKaYMeHHe paboTaTh C
nabopaTopHBEIM 000pPY/J0BaHUEM, YBe-
NAYUTE/TLHBIMU TIPUOOpaMH.

vid0d '\ VIhOL
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Ne Ilenesas ycranoska | Ko-go OcHoOBHbBIE BHJBI AeSiTe/IbHOCTH Hcnonb3o0-
Tema Copepxanue 00yualoIuXCcs Ha YPOKe/BHEY- BaHHe 000-
n/n ypoka 4acoB
POYHOM 3aHATHH py/AoBaHue

5 KusotHble. Ctpoe- | JKUBOTHBIE PacriosHaBars ofi- 1 XapakTepu30BaTh MPOCTEMLIMX 10 ['oTOBUTE MU-
HUe >KUBOTHBIX. [IpezacTaBnienuie o ay- | HOKJIETOUHBIX U pUCYHKaM yueOHHMKa, OMUChIBAaTh KX | KpomperapaT
MHoroo6pasue xu- | He. OCO6@HHOCTH XKU- MHOTOK/IETOYHBIX KU~ pa3/uuye, Ha3bIBaTh YaCTH UX TeJa. KYJIbTYDBI
BOTHBIX, UX POJIb B | BOTHbIX. OfHOK/IETOU- BOTHBIX Ha PUCYHKaX CpaBHUBAThL CTPOEHHeE Tejla aMébbl ¢ | ame0.
TIPUPO/Ie U XXU3HU Hble ¥ MHOTOK/IETOUYHble | yyeOHMKaA. KJIETKOM YKapuoT, [ie/laTh BbIBO/bL. Ob6Hapyxe-
yesioBeKa OpraHu3Mbl. Posib xu- Ha3bIBaTh MHOTOKJTIETOUHBIX JKHBOT- HUe 0]

BOTHBIX B MPUPOJIe U HBIX, N300POKEHHBIX Ha PUCYHKE HOKJIETOYHBIX
)KU3HU YesioBeKa. 3aBH- yueOHUKa. JKUBOTHBIX
CHMOCTb OT OKpY>Kato- Pa3nmyaTh 6ecrio3BOHOUHBIX U I10- (mpocreii-
1iei cpefibl 3BOHOUHBIX JKMBOTHBIX. IIMX) B BOJI-
OOBSICHSATL POJIb )KMBOTHBIX B KU3HU | HOM Cpefie C
yesioBeKa U B TIPUPO/IE. HCTIO/h30Ba-
XapakTepu3oBaTh ()aKTOpbl HEXXMBOW | HHUEM LU(po-
TPUPO/Ibl, OKA3bIBAKOIME BJMSHUE HA | BOTO MUKDO-
)KI3He/IesITeNbHOCTh JKUBOTHBIXYMe- | CKOTIa.
HUe paboTaTh C 1abopaTopHbIM 000- | OMEeKTPOH-
PY/ZIOBaHUEM, YBEJUUUTENLHBIMY MPU- | HbIe Tab/ULIbI
6opamu. Y T1/1aKaThl.

6 | «Habmogenue 3a JlabopamopHas paboma | I'0TOBUTb MUKpOTIpe- 1 HabmoaTh 3a JBUKEHMEM >KMBOT- ['oTOBUTH MU~
repeiBI>KeHHUEeM Ne 3 mMapat KyJ/bTypbl MH- HBIX, OTMeYaTh CKOPOCTb U HarpaBjie- | KporperapaT
JKUBOTHBIX» «Habmogenve 3a mepe- | dy3opwuii. HUe JIBYDKEeHUsI, CDaBHUBATh Tepe/IBU- | KYJIbTYPhI ViH-

JBWDKEHHEM >KMBOTHBIX» | VI3yuaTh )KUBBIE Opra- YKeHHe IBYX-TPEX 0Ccobeil. ¢by30puii.
HU3MBI 107l MUKDO- dopMy/IMpOBaTh BBIBOJ, O 3HauUeHUH | M3ydathb u-
CKOTIOM TIpY MasioM ABIDKEHUS [/ )KUBOTHBIX. BbIe OpraHu3-
yBeJIMUeHNH. ®uKCUpOBaTh pe3y/bTaThl Habmoze- | MbI 1O MU-

HUM B TETPaJH. KPOCKOIIOM
Coburo/iaTh TIpaBuia paboThI B KabM- | TPH MajioM
HeTe, o0palljeHus ¢ 1ab0paToOpHbIM YBEJTMUEeHUH.
obopy/joBaHKEM. Habsro1aTh
YMeHue paboTath € 1ab0paTOpPHbIM | 3a JIBHKEHHU-
00opy10BaHNEM, YBeTUUNTETbHBIMU €M JKHBOT-
nprbopamu. HBIX,

Eniowowumg
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Ne Ilenesan ycranoska | Kosi-so OcHoBHbIE BH/IbI JIeATe/IbHOCTH Hcnonb3o-
Tema Copepxanue ofyJaromuxcs Ha ypoKe/BHey- BaHHe 000-
n/n ypoOKa 4acoB
POYHOM 3aHATHU pyAOBaHUe
OTMeyYaThb
CKOpPOCTb U
HarpasJieHe
JIBUKeHUs],
CpaBHUBAaTh
O/1eKTPOH-
HbIe TaOIHIbI
Y TJIaKaThl.

7 MHoroo6pasue MHoroobpasue 1 3Haue- | XapaKTepu30BaTh 1 [Toapa3gensTs UUIATIOUHBIe TPHOBI Ha | ['OTOBUTH MU-
rpu- O0OB, MX poJsib B | HUE TPUOOB. CTpOeHMe LIATIOYHBIX TUTaCTUHYATBIE ¥ TPyOUaThle. KporiperiapaT
npu- pofie U u3Hu | CTpoeHUe MUISTOUHbIX | TPHUOOB. OmnuceiBaTh CTPOEHUE TIIECHEBBIX KYJIbTYPbI
yeso- BeKa. rpuboB. I[11ecHeBble rpr0OoB 110 PUCYHKY yueOHUKa. JIPOXOKEH.

rpubbl, UX UCTIO/H30Ba- OOBSCHATb TePMUHB! «aHTUOMOTHK» U | M3yuarh
HYe B 3/]paBOOXPaHeHUU «TIEHALWIJIAH . I/IeCHEBLIE
(aHTI/I61/IOTI/IK TIeHULNI- Pacrio3naBsath C'be,q06HbIe " A10BH- FpI/I6bI nof
JII/IH). OAHOKJ‘IeTO‘{HbIe ThbIE FpI/I6bI Ha Taﬁnnuax W PHUCYHKdX MUKPOCKO-
rpubbl — ApoXoKU. UxX yueOHUKa. TIOM TIpY Ma-
UCIIOJ/Ib30BaHUe B XJie- YuacTBoBaThH B COBMECTHOM 06cy>K,qe- JIOM yBeu-
DoreyeHny ¥ TBOBape- HUM TIpaBKJ1 cO0pa ¥ UCTIONIb30BaHUSA | YeHHH Ha ro-
Hun. Chefo0HBIe U 710~ rpuboB. TOBBIX T\
BUTHIe TpUlkL. [IpaBuia O6bACHATL 3HaueHHe rpUbOB /1A Ye- | MMKpomperna
cbopa u yrotpebsieHus JIOBEKa U J1/1S1 IPUPOJbI - paTax.
rpyu0OB B IUIITY. ONeKTpOoH-
[Tapa3u- Tuyeckue Hble TabJTUIIBI
rpubbl. Posb TprboB B U TI/TaKaThl.
TIPUPOJEe U KU3HU
yeJsioBeKa

3 . ZKu3Hb opraHu3MoB Ha I/IaHeTe 3eMJIs

8 |[BimusHue sKosioru-  [OKosioruueckre GakTo- [PasnvuaTh NOHATHS: VI3yuuTh JeMCTBUe pas3/IMYHbIX Llndpposas

uecKux (pakTOpOB Ha |pPbl CpPeJibI. «3KOJIOTUUeCKUM (hak- (hakTOpOB Cpe/ibl (CBeT, BIaXKHOCTb, |1abopaTopusi

OpraHu3Mbl

Ycnosus, BaysoLye Ha

TOP», «(haKTOp HEXU-

TeMIiepaTypa) Ha OpraHU3MBbl,

IO 3KOJIOIrnu

vid0d '\ VIhOL
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JKU3Hb OPraHU3MOB B
NpUpoJie, — 3KO0JIOTH-
yeckue (PaKTOPbI Cpe/ibl.
@DaKTOpBI HEXKUBOU
TPUPO/IbI, (PAKTOPbI
JKUBOU MPUPOZBI U
aHTPOIIOTeHHBbIe.
[IpyMepsbI 3K0JI0TU-
yecKux (pakTopoB

BOI TIPUPOJbI», «(ak-
TOP >KUBOU TIPUPO/BI»,
QHTPOIIOTeHHbIN (paK-
TOP».
XapakTepr30BaTh
[1eNiCTBUE Pa3/IMYHbIX
(hakTOpOB Cpe/ibl Ha
OpraHU3MBbl,
MIPUBO/IUTE TIPUMEPBI
COOCTBEHHBIX
Ha0/IF0 e HUH.

MPUBOAUTE TIPUMeEPBI COOCTBEHHBIX
Habmo1eHni. ApryMeHTHPOBAaTh
NesiTe/IbHOCTD UesioBeKa B MPUpOo/ie
KaK aHTPOTIOTeHHbIN (aKTop

BrimonHeHue 1abopaTopHO
paboThI.

(maTumK
OCBelLL[eHHO-
CTH, B/IaXKHO-
CTH U Temrie-

paTyphl)




TOUKA \!Pocm EHONOTHS

KaneH,qapHo — TeMaTUUYeCKUH I/1aH BHeypquof/i AedaTe/IbHOCTU

«3esiéHasi 1abopaTopusi: BBeJjleHHe B OH0/IOTHIO» 5 KJlacc

Ne Hara Tema 3aHgTUA Ncnons3yemoe
obopy/ioBaHKe
1 2.09 Beegenue. THCTpyKTax JKypHan
2 Hayka o >xuBoU nipupozie I1nakar
3 9.09 HayuHoe ucciiegoBanue ITpoekTop
4 Pabora 1 MuKpockori,
«3HAKOMCTBO C 000py/I0BaHUEM /IJIs1 HAYUHBIX UCCIe[JOBAaHUI» | JTyTa, IITAaTHB,
XUMHYecKas
rnocyga
5 16.09 MeTo/ bl U3yUueHWs: TPUPO/IbI N3mepurenbHas
K0J10a, BeChI
6 Pabora 2 CTeK/IsTHHBIN
«[TpoBenenre Hab/FO/I€HNIA, OTIBITOB U U3MEPEHHUH C 11e/TbH0 CTaKaH,
KOHKDeTH3al[i1 3HaHUI 0 MeToJjaxX W3y4YeHUsl IPUPOAbI» LIWIUHAD,
npobupKa,
CIIMPTOBKA
7 23.09 YBenuuuTenbHbIe IPUOOPHI Jlyna,
MHKDOCKOIT
8 [TpaBuia paboTsI € 1abopaTOpHBIM 0OOPY/JO0BAHHUEM [MTamsiTKa,
TIPOEKTOP
9 30.09 YBenuuuTenbHbIe PUOOPHI Jlyma,
MHKDOCKOIT
10 Pabora 3 Ludposoii
«/3yueHus yCTpoiCTBa yBeTMUNTE/TBHBIX TIPHOOPOB» MUKPOCKOIT,
MUKpOIIpernaparsl
11 7.10 KiieTrouHoe cTpoeHKe opraHu3smMoB IIpenapat
KOJKHLIbI JIYKA
12 MHoroobpa3ue KIeToK [Ipemnapar
SMUTeNUs
JKenyjKa
13 14.10 OTtmurTe/ibHbIe 0COOEHHOCTH CTPOEHUs K/IETOK >KHUBBIX Mukpornpenapar
OpraHu3MOB rpuba MyKop
14 Pabota 4 MuKpornpernapaT
«CTpoeHMe KJ/IeTOK >KHUBbIX OPraHU3MOB» HH(y30pUs
TydenbKa
15 21.10 XHMMUUeCKUM COCTaB KIeTKU TIPOEKTOP
16 BeijecTBa )XMBOro opranmsma JyarpaMmma
17 11.11 OpraHuyeckue BelllecTBa TIPOEKTOP
18 Pabora 5 3epHOBKH
«OnpefieneHre XMMUUECKOT0 COCTaBa CeMsiH» TILIEeHULIbI, MYKa,
MpOOUpKHY,
CTakaH, Hof
19 18.11 BelllecTBa U siB/IeHUs B OKpY’KarollleM MUpe [IPOEKTOp
20 ®dusnyeckKue U XuMuuyeckue siBjieHus CnupToBKa,
ripobupka
21 25.11 Benvkue ectecTBOUCIIBITATE/N [TopTpeTs!

YUY€HBbIX




TOUKA !'POCTA EHONOTHS

22 Benuvkue ecrecTBOMCIIBITATENA ITpoekTop,
HOYTOYK
23 2.12 Kak pa3BuBaiach KM3Hb Ha 3emsie TJ1aKaT
24 PaboTa ¢ majleOHTOIOrMUeCKOM KOJIIEKI[Her KOJIIEKIUS
25 9.12 Pa3Hoobpasuie >KMBOT0 ITnakaT
26 Bakrepun TIPOEKTOp
27 16.12 Pa3Hoobpasue KUBOTO T/1aKaT
28 ['pu0bBI Konnekuus
rpuboB
29 23.12 Pa3Hoobpasuie >KMBOT0 TJ1aKaT
30 Pacrenus repbapuii
31 30.12 Pabora c repbapuem repbapuii
32 Pabora c repbapuem repbapuii
33 13.01 ["o/ioceMeHHbIe pacTeHus Konnekiust
34 N3yuyeHne cTpoeHUs1 CEME@HU COCHBI Cemsi COCHBI
35 20.01 [TokpbITOCEMeHHBIe paCcTeHHs Mopens 11BeTKa
TILIEHUL[bI
36 CTpoeHue 11BeTKa BUIITHU MeCTHKA [BETKA
37 27.01 ITnoapl Konnexius
J10/10B
38 CTpoeHue 3apOCTKa NaropoOTHUKA MMKpOTIpernapar
39 3.02 PacTeHus B )KM3HU YeslOBeKa IIPOEKTOP
40 3HauyeHHe paCTeHUM B TIPUPOJIe MPOEKTOP
41 10.02 becrio3BoHOUHbIE 1 TTO3BOHOYHbBIE )KUBOTHBIE MUKpoOnpenapaT
42 3HaueHue KMBOTHBIX B IIPUPO/E Y B JKU3HHU UeI0BeKa IPOEKTOp
43 17.02 Cpesia 06WTaHUSI )KUBBIX OPraHHU3MOB royBa
44 OcobeHHOCTH CTPOEHUST )KUBBIX OPTaHU3MOB U CBSI3b CO MeZiBe/IKa
cpeJiof 0OUTaHUs
45 24.02 JKu3Hb Ha pa3HbIX MaTepukax IJ1aKaT
46 JKY3Hb Ha pa3HbIX MaTepPUKaX T1aKaT
47 3.03 [TprpopHbIe 30HbI 3eMIN TJ1aKaT
48 [TpuposiHBIe 30HBI 3eMIH mjiaKar
49 10.03 JKu3Hb B MOPSIX M OKeaHax TJ1aKaT
50 OnpegeneHre Hanbosiee pacrpoCcTpaHEHHBIX PaCTeHU 1 TIPOEKTOP
JKABOTHBIX
51 17.03 HWccnenoBaHrie 0coOOEHHOCTeH CTPOEHUsST PAaCTeHUH U PUKCHpPOBaHHbIE
JKUBOTHBIX, CBSI3aHHBIX CO Cpe/Iol 00UTaHUSI. Trpernaparsl
52 WccnenoBanre ocobeHHOCTeNM CTpOeHUsl pacTeHU 1 duKCHpOBaHHBIE
JKUBOTHBIX, CBSI3aHHBIX CO Cpe/Iof 00UTaHUSI. Trpernaparsl
53 31.03 OKonoruueckuie MpoOIeMbl MECTHOCTU U JOCTYITHbIE ITyTH UX TIPOEKTOP
peleHust
54 OKosiornyeckye pobieMbl MECTHOCTU U JOCTYTIHbIE TTyTH UX | TIPOEKTOP
peleHust
55 7.04 Kak uesioBeK nosiBUICS Ha 3emiie TPOEKTOP
56 Kak yesioBek nosiBuiIcs Ha 3emie IIPOEKTOP
57 14.04 M3mepeHue cBoero pocra U Maccel Tejia CaHTuMeTpoOBas
JIEHTa, BeChl
58 N3mepeHue cBOero pocra ¥ MaccChbl TeJia CaHTuMeTpoOBas
JIEHTa, BeChl
59 21.04 Kak uesioBeK M3MeHUs1 3eMJIt0 TIPOEKTOP
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60 Kak yesioBeK U3MeHUJ1 3eMJII0 TIPOEKTOP

61 28.04 JKu3Hb 1oz, yrpo3ou TIPOEKTOP

62 JKu3Hb 1oz yrpo3on TIPOEKTOP

63 5.05 He craner 1 3emsis ycTbIHeR [IPOEKTOP

64 He ctaHeT 1 3eMJisi TyCThIHEN MPOEKTOP

65 12.05 3[0poBbe uesioBeKa 1 0e30MacHOCTb >KU3HU IIPOEKTOP

66 3/10pOBBE Uei0BeKa ¥ 0€30MaCHOCTh YKU3HU MPOEKTOP

67 19.05 [TpocTetimime criocoObl 0OKa3aHUs MepBOi J0BpaueOHOM BbunT, mmHa
TIOMOLIM

68 [TpocTetimme criocoObl OKa3aHUs MepBOi 0BpaueOHOM buHT, mmHa
TIOMOLM

69 26.05 3aHsTHe — BUKTOPUHA «DTOT YIUBUTE/IbHBIA MUD» HacronbHas urpa

70 3aHsiTe — BUKTOPUHA «JTOT YIUBUTE/IbHBIA MUAD» HacronpHas urpa
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O/IeKTpPOHHBIE 00pa3oBaTe/IbHbIE PeCcypChl
http://edu.ru — ®enepanbHbIN MopTan «Poccuiickoe obpa3oBaHue»
http://fcior.edu.ru, http://eor.edu.ru — Pecypchbl, mpe/icTaB/ieHHbIe Ha TIOpTasie
OLIIOP (PepnepanbHbIi [IeHTP HH(DOPMaI[MOHHBIX 00pa3oBaTeTbHLIX PECYPCOB)
http://katalog.iot.ru/ - Karamor obpa3oBaTe/ibHbIX peCypcoB ceTH HTepHeT 115t
LIKOJTbI
http://school-collection.edu.ru/ - EauHast KosneKiyst UGPOBLIX 00pa30BaTeTbHBIX
pecypcoB —
http://window.edu.ru/ - Tloptan «EauHOe 0KHO Ai0CTyMa K 00pa3oBaTeibHbIM
pecypcam»
http://www.openclass.ru - calT ceTeBbIX 0O6pa30BaTe/IbHBIX COO0I[eCTB
«OTKpBITBIN K/1aCC»
http://www.proshkolu.ru - Murepnetr — nopran Prolllkomy.ru
http://www.it-n.ru/ - Tloptan «CeTb TBOpUECKUX yUUTeIeH»
http://pedsovet.org - [Toptan «IlegcoBeT.opr»
www.teleschool.ru — Tenemkona
www.en.edu.ru - EcTecTBeHHOHayUHBIM 00pa30BaTebHBIN TTOPTa
www.ict.edu.ru - THbOpMaLIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUU B
obpa3oBaHUU
www.valeo.edu.ru - 310poBbe 1 00pa3oBaHHe
http://adventure.hut.ru/general/ - Mup nyTeluectBui 1 npuk/atodenun. [1nanera
3emiia
http://nature.ok.ru/ - Pegkue u ncuesatolye >KUuBoTHble Poccun
www.floranimal.ru — caliT 0 )KUBOTHBIX U PaCTeHUSIX
WWW.CEI.I'U — LIEHTP Pa3BUTHSI MOJIOZIeXKH (KOHKYPChbl OMy, Ko/0coK)
http://www.virtulab.net/ - BUpTyanbHble labopaTopHbie pabOThI
http://iklass.home-edu.ru — gucTaHIMOHHOE 0OyUeHuUe.
http://bioword.narod.ru/S1.htm — bronoruueckuii cioBaps online
http://flofa.org.ua/index.htm - JHUMK/IOTIEAWS IAOBUTHIX KUBOTHBIX U DaCTEHUMN
http://www.elementy.ru/trefil/ - [Ipuposia Hayku. 200 3aKOHOB MHDO3/aHHs
http://www.krugosvet.ru/taxonomy/term/15 - SHukoneaus «Kpyrocser»
http://aldebaran.ru/ - s;mekTpoHHasi OMO/MOTEKA KHUT «AJlbe0apaH»
http://bio.1september.ru/ — S/ieKTpOHHAas Bepcus razetsl «JIurepatypa». CauT ajs
yuutesiel «5 uay Ha YpOK TUTepaTypbi»
http://bio.1september.ru/index.php - OmeKTpoHHas Bepcusi ra3eTsl « bruonorus».
CaiiT ans yumtesnelt «51 gy Ha ypoK OMOIOTHM»
http://college.ru/pedagogam/index.html - [Topran College.ru
www.Ucheba.com/ — Obpa3oBarenbHbiii OpTan «Yueba»: «YPOKu»
(www.uroki.ru), «Metoauku» (www.metodiki.ru), «ITocobusi» (www.posobie.ru)
www.uroki.net/docrus.htm/ — Caut «Uroki.net».
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