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[HosicHuTEILHASN 3aNIHCKA

[Tporpamma «MHp MO MUKPOCKOIIOM)» HMEET €CTECTBEHHOHAYYHYI0 HANPABJIEHHOCTD.

YpoBeHb 0CBOEHHUSI 03HAKOMHTENBHBIH.

AKTyaabHocTh mporpammbl. CokpaileHue 4acoB OMOJIOTHH, OTCYTCTBHE MPO(UIBHBIX
KJIACCOB, JIENIAET BBIMYCKHUKOB CEIbCKHX IIKON MEHee KOHKYPEHTOCHOCOOHBIMH, MO3TOMY
npo6aeMa MHAMBUAYAIM3aLME 00YYeHHUS OYeHb aKTyalbHa /sl CEJIbCKOM IIKOJBI U MOXKET ObITh
peleHa Yepe3 CUCTeMY JIOMONHUTENBHOro oopasopanus. Co3aanue yueOHBIX HCCIIEI0BATENbCKHUX
paboT TMO3BOJMT y4acTHMKAM KpY)KKa paclIMpUTh CBOM 3HAHWA, HA TIPAKTHKE TOHSATH
¢usnoornyeckre 0cOOEHHOCTH NPOLECCOB, MPOUCXOIAILKMX B OKPY/KAIOLIEM MUPE.

Orsmunrtenbubie ocobennocrd. Ha Gasze unentpa «Touka pocray obecneunBaeTcs
peanusanus 00pasoBaTeNbHOM mNporpaMMbl «MHpP TOJ MHKPOCKOIIOM» €CTECTBEHHOHAYYHOM
HaMpaBJEHHOCTH, paspaboTaHHas B COOTBETCTBUU C TPeOOBAHMSMH 3aKOHOJATENBCTBA B cepe
obpazoBanus M ¢ yd4étom pexomenipaumii ®exmepanbHoro omneparopa yd4eOHOro mpeamera
«buonorus».

OGpasoBareibHasi IPOrpaMma Mo3BOJISIET HHTErPHPOBAThL PEAIU3YeMbI€E 3/1€Ch TIOAXO/IBI,

CTPYKTYpPYy M COJep)KaHHe Mpu opraHusauuu oOydenus Ouonoruu B 6-7 Kiaccax,
BBLICTPOEHHOM Ha 6a3e J1i060ro U3 TOoCTyNHBIX yueOHO-MeToanueckux kommiekcos (YMK).

Ucnonssosanue obopynosanus lentpa «Touka pocra» npu peamusaumu nanxod OII
MO3BOJISIET CO3/aTh YCIOBHS:

* JUISl pACIIMPEHH ST COIePIKAHHS IIKOJIBHOT0 GHOJIOrHYecKoro 0opasoBaHus;

* JUUIsl IOBBILIEHUS TIO3HABATEIBLHOM aKTHBHOCTH 00y4aloLUXCsl B €CTECTBEHHO-HAYYHOM

obnacrtu;

* JUIs pa3BUTHsI JIMYHOCTH pebeHKa B mpouecce 00ydeHust OHONIOTUH, €ro CoCOOHOCTEH,

(bopMHUPOBAHHS M YHAOBICTBOPEHHS COLMATBLHO 3HAYMMBIX HHTEPECOB W MOTPEOHOCTEH;

o Juist paboThl ¢ OMAPEHHBIMHM LIKOJIbHUKAMHU, OPraHU3allMd UX PasBUTHS B pas/Id4HbIX
obnactax o6pazoBarebHON, TBOPYECKOM NEATEIBHOCTH.

[lpumenss uudpoBeie jabopaTopuy Ha 3aHATHUAX, YdallMecs CMOTYT BBIITOJHUTD
MHOYKECTBO J1abopaTOpHBIX paboT M KCrepuMeHTOB. PaboTa ¢ MHKPOCKOIIOM IOMOXKET BOBJIEUb
YVUEHUKOB B YIMBHUTENbHBIH MHp TNpuUpozbl, 0Oojiee JETanbHO pacCMOTPETh YCTPOHCTBO
MMKPOOPraHU3MOB, CTPYKTYPHBIX KOMITOHEHTOB Pa3HbIX GMOJOrHYECKUX 0OBEKTOB.

HoBu3Ha nporpaMMbl 3aK/II0O4aeTcss B MeToauyeckoMm mnoxaxone. Ilporpamma «Mup nox



TEOPETHYECKHM 3aHATHEM U 3aHHMATE/NLHBIM YPOKOM. Ha naGopaTopHbIX padoTax y4eHHKH



WIIyT OTBET HA [OCTAaBIEHHBIH BOMPOC C TMOMOMBIO MHKpOCKONA M HCHOJIB3YS HaydHO-
nonyJspHyIo juTeparypy. OTBeT Ha BOMpoc GUKCHPYIOT B arp6oMax ¢ MOMOMLIBIO OHOJIOrHYECKUX
PHCYHKOB, OMIOPHBIX CXEM.

OCHOBHO¥ M€TO/, UCIOJIB3YEMBbIi Ha 3aHATUU: YACTHYHO-TIOHCKOBBIH "
HCCIe10BATEIbLCK L. PebaTaM Jaércs BO3MOMKHOCTH CaMHM KOHCTPYMPOBATH BOIPOCHL JUIA
CHEAYIONMX 3aHATHH. 3aKaHIMBaeTCs TEMA HHTELIEKTYabHOH HIrpoii, KOTOpas BBIIOIHAET HE
TONBKO pa3BUBAIOILYIO, HO ¥ JAWArHOCTHYECKYIO GyHkunmio. 3aHATHS MOJIENHUPYIOTCA B
OCHOBHOM 0 T€XHOJOTHH Pa3BHTHSI KPHTHYECKOIr0 MBILIICHHS U BKIIOYAIOT TPU ITala: BBISOB,
ocMbicienue, peduexkcusl.

[lenaroruueckas 1e1ecoodpasHocTb. MHUKPOCKON — yAMBHUTEIIbHBIH npubop. OH — Kak
BONEGHOE OKHO, Yepe3 KOTOPOe MOJKHO 3arjisiHyTh B 3araJlouHbI MHKPOMHD. D10 1o100H0
CBOEro pojia MyTEIECTBUIO B NapaslielbHblii MUP, KOTOPbIH HAXOIUTCS 31CCh, HernojaneKy, HO
CKPBIT OT OOJBIIMHCTBA JIIOACH.

Tort, KTO paGoTaeT ¢ MUKPOCKOTIOM, B KaKOH-TO MEpe HaYMHACT OLIYIIaTh cebs (1 HEpeaKo
BOCIPHHHMAETCS OKPYXKAIOLIMMHU) YENOBEKOM 0Co00ro Kpyra «TIOCBSIIEHHBIX» B JEATEIBHOCTD,
GauM3Kyl0o K Hayke. MOXHO cCKa3aTh, YTO U MOAPOCTKA ITO — MEpPBBI OMBIT PabOTHI,
MAKCHMAJBHO MNPUOIIKEHHON K HAYYHBIM HCC/AeJ0BAHHAM, BO3MOXHOCTbL OLIYTHTH celst
«HACTOALIMMY YJEHBIM, HCCIIENOBATENEM, OTKPBIBAIOLIUM TaiiHbl HEBUAMMOTO MUPA.

Bcé 9TO MOKa3bIBAET MOTEHIMAN yueOHOM JeATeIbHOCTH MOJPOCTKOB ¢ MUKPOCKOIIOM, H,
MpeXk/Ie BCET0, B OTHOUIEHUH (pOPMHPOBAHHS HX HAYYHOT0 MHPOBO33PEHHUSL.

Anpecat nporpammbl. OGpasoBaTenbHas nporpamMma «Mup 110J] MUKPOCKOIIOM» paccyuTaHa Ha
peanu3aluio B epynne us 7-12 00yualouuxcs 6-7 knaccog na 6aze MEOY LJO Ne 57.

[IpaKTHYecKas 3HAYHMOCTH JUISl UeIeBOH rpymnmbl. Vuyaipecss MO3HAKOMATCS C
yCTPOHCTBOM MHKpOCKoMa. B xojie nadopaTopHbIX paboT OyayT MPUMEHSATH €ro ULl 3HAKOMCTBA C
pa3HBIMH LAPCTBAMHU XKUBOH MPUPO/IbL. JIaHHbIE 3HAHMUS HEOOXOAMMBI ydaluMesl Ul TIOATOTOBKH
k BITP u OI'D.

[IpeeMCTBEHHOCTL NPOrPAMMbI ¢ NPEAMETHLIMH  MPOrpaMMamMu  yupEAICHI,
o6pasoBaTeabHbIX opranmsaumii. IIporpamma «Mup 1oji MUKPOCKOIIOM» PacIIMpseT 3HAHUS
npeMeTHOH 061acTi GHOTIOrHs M IOMOTaeT riy0ike H3y4uTh JIAHHBIH I1PEIMET.

O6bem nporpammbl (koa-Bo uacos) OO6bém yuebHOro Kypca 3a rox: 33 yueOHBIX
4acoB.

Cpoxu ocsoenusi nporpammpl. Cpok peanusalid MpOrpamMMbl — 1 yueGubIH rou.
OcofennocTn  peajqm3auuu  o0pasoBaTebHOro  Inpouecca, dopmMbl  OpPraHH3aUHH
obpasoBaTenbHOro mnpouecca. IIporpamma peausyercs Ha 6aze MBOY 110 57 B crenuaibHO

O60py1[0BaHHOM knacce — «Touka pocTan. 3aHaTuUsl npoBoIaTCss C HCII0JIb30BAHUEM



nabopatopHoro obopynosanus, Mukpockonos, MKT oGopynosanusi. Mcnomnb3yioTcs pasHbie
(GopMmbI opranuzanyu paboTsl ¢ AeTbMU: (POHTANIBHASL, TPYIIIOBAs, MHUBHlyalbHas paboTa.
®opmbl 00yuenusi. Ounas
Pe:xum 3ansiTHil. 1 3aHATHE B HEJEMIO MTPOIOKUTENBHOCTBIO 1O 1 Yacy.
[leas nporpammsi:
CO3/IaHUE YCIOBHH A pa3BUTUS JAETCKOH IOO03HATEILHOCTH U [T03HABATEILHOIO
uHTEepeca, ((OPMUPOBAHUE UCCIIEI0BATEIBCKOTO MBILIUIEHH S, BRIpabOTKA HABBIKOB
B3auMOJIeiicTBUS 00yUaloIuXes B rpynre, KOMaH/e.
3apaum nporpamMmel:
Odyuarouque:
o (GopMupoBaHue MpeICTaBIeHUi 0 NpuUHUMNAX (QYHKIMOHMPOBAHMS MHKpockoma U 00

OCHOBHBIX METOJaX MUKPOCKOITHUPOBAHMS,

° dopMupoBaHKEe CHayala yMEHHMS, a 3aTeM M HaBbika pabOTBl C MHKPOCKONIOM M
MHKpOTIpenaparamu;
° dopmupoBanue ymeHust rpaduueckoro orobpaxkeHus: HaOMIOAaeMOro ¢ IOMOIIBIO

MHUKpOCKoTa u3odpaxeHust Ha Oymary;
° 3HAKOMCTBO OOYy4YalOUIMXCSl C OCHOBHBIMM IPEACTABUTESIMU MHKPOMHpa U €

MHUKPOCKOIMUYECKHUM CTPOCHUEM JOCTYIHBIX 1T HCCIICIOBAHU S MﬂKpOO6’bCKTOB;

° 3HAKOMCTBO C CHCTEMATHKOM UCCIEAYyEMBIX O0BEKTOB

° Paszeusaroujue:

° pa3BUTHE CAMOCTOSITEILHOCTH TP BEJEHUH yueOHO-I103HABATEBHOM NEATEIBHOCTH;

° OCBOGHME HaBbIKA paboTbl CO CIPABOYHON HAYYHOM M HAYYHO-IIOIYJSIPHOM IUTEPaTypOH

(mouck 1 0TOOp HEOOXOAMMOTrO MaTepUana);

o (opMHUpPOBaHHE YMEHHUS ONPEIEIISITh )KUBOTHBIX C IIOMOIIBIO aTjaca-onpeIeTuTeNs;
o Bocnumamenvhuie:
o pasBUTHE HSMOLMOHAIBHON CQepbl W BOCHPHUATHS, COXPAaHEHHE 4YyBCTBA YIHBIICHMS,

BOCXHIIEHHUS OTKPBIBAIOLIMMHCS TPAHSIME KPacOThbl IPUPOBI IPU CO3EPLAHIHA MUKPOMUDA;
o pazBuTHE NOTPEOHOCTH B NO3HAHUH;
o (hopMHpPOBAaHHE YBAXKHUTEIHLHOIO OTHOIIEHHS K 00BEKTaM MPUPOIBI;

° IMMOBBIILIICHHUE peﬁmura IpHUPOJbI B CUCTEME LIEHHOCTEeH [MOAPOCTKA.



YueOuplii naaH.

Ne n/mt HazBanmue KonnuecTBo yacos ®opmbl
paszaena BCEro TEopHst NpaKTHKA

1 buonorus- 3 3 3 KomMOuHUpOBaHHEIE
HayKa O JKHBOM 3aHSTUS
Mupe

2 Mmuoroo6pasue - 4 4 KomOuHupOBaHHEIE
JKUBBIX 3aHATUS
OpraHM3MOB

3 Hayka 0 1 1 1 KoMOGuHUpOBaHHBIE
pacTeHusx - 3aHATUS
foraHuka

4 Oprausl 3 3 3 KomOHuHUpOBaHHbIE
pacTeHui 3aHATHS

Copeprkanue nporpamMmbl.
Pasznen 1. Buonozus- nayxa o aicugom mupe. (3 4.)
Tema: MeTob! H3y4YeHHs JKUBBIX OPraHu3MOB: HaOJIOACHHE, H3MEPEHHE, IKCIEPUMEHT.
Teopusi: Vcrosp30BaHue yBeIMUUTENbHBIX IPUOOPOB MpPH H3Y4EHHH 00OBEKTOB KUBOH
MpUpO/bl. YBEIUUUTE/IbHBIE NPUOOPBI: JYIBI pyYHAasd, WTATHBHAL, MHKPOCKOIL. P. T'yk, A. Ban
Jlesenryk. Yactu Mukpockomna. Mukponpenapar. [Ipasuia paboTel ¢ MUKPOCKOIIOM.
Mpaktuka: Jlaboparopuas pabora Ne 1 «M3yueHue YCTPOHCTBA YBENMUYUTEIILHBIX

npudopoB».

Tema: Krnetousoe cTpoeHHe OpraHu3MoB. MHuoroobpasue KieTok. Meroznbl H3ydeHus
JKMBBIX OPraHU3MOB: HaOIIIOJICHHE, U3MEPCHHE, DKCIIEPUMEHT.

Teopusi: Ctpoenuie kineTk. Tkanu. Kinerounoe CTpOEHHE JKUBBIX OPraHH3MOB. Knerka.
YacTy KIETKH | MX HaszHauenue. [lousitie o TKanu. TkaHu )KUBOTHBIX ¥ pacTeHui. VX QyHKIHH.

INpaxTuka: JlaGoparopuas pa6ora Ne 2«3HakOMCTBO C KIIETKaMH pacTeHuil ¢ TOMOIIBIO

MHUKPOCKOTIIa».

Tema: OcoOeHHOCTH XMMHUECKOI'0 COCTaBa JKMBBLIX OPraHM3MOB: HEOPraHH4YCCKHE W

OpraHuYeCcKHe BELIECTBA, WX POJIb B OpraHusMme.



Teopusi: XUMHYECKHH COCTaB KICTKH. XuMUUecKue BellecTBa KiIeTku. HeopraHuyeckue
BelecTBa KICTKH, MX 3HAUEHHME Ul KIETKH M OpranusMa. OpraHu9ecKue BELECTBA KIETKH, HX
3HAUEHKE 11 )KU3HM OpraHu3Ma v KIICTKH.

Ipakruka: JlaGopatopHas pa6ora Ne3 «BeisiBnenne OenkoB, JKUPOB W YIJIEBOIOB B
pacTUTENBHBIX KIETKaX.

Pazoen 2: Mnozoobpa3sue Jicugblx Opeanusmos (4 u).

Tema: Bakrepuu. MHOroodpasue OaxTepuil.

Teopusi: bakrepuu: CTpPOCHHE H JKH3HEeATeNIbHOCTh, bakrepud — MPHUMHTHBHBIC
oHOKJIeTOuHBIe opranu3Mbl. CTpoeHue Gaxrepuil. PasMHOXKEHHE -GakTepuil JeneHueM KIETKH
wazBoe. BakTepuu Kak camas JApEeBHsis rpyrna OpraHasMOB. IIporecchl KU3HEEATENBHOCTH
Gakrepuit. [TonsTue 00 aBToTpo(dax u rerepoTpodax, NpoKapHoTax 1 9yKapuoTax.

OTtkpsiTHE GaKTEPUH. PasnooGpasue Gakrepuii. 3HaUCHUE Gaxrepuii: Kyna JeBatoTcs OnaBIne JUCTBSA?
[Touemy MbI GoeeM? KTo JKUBET B XKEITYAKE Y KOpPOBBI ¥ HAaC B kuwmeunuke? KTo 3axuraer B OKeaHe 1

ua Gosote oruu? [1po kedup, CHIIOC ¥ KBALICHYIO KallyCTy.

[Mpakruka: PaccMaTpuBaHHe HakTepuid Ha rOTOBBIX MHKpoOIpenaparax ¢
HCIIOB30BAHMEM - LH(POBOro MUKpoCcKoma. 410 GyieT, eciu yait OCTaBUTh B 3aBapOUHOM yaiiHuke?
[MpuroToBieHHe CEHHOrO HACTOA, paccmaTpiBaHWe CEHHOMH ManovKy.

MMo3HakoMbTeCh, KapTodensHas najouka. PaccMaTpuBaHie NBHKEHUS DaKTEepHH.

Yro Gymer, eciiv OCTaBUTh MOJIOKO B rénnom mecte? PaccmaTpuBaHue MOJIOYHOKHCIIBIX GakTepuii.
3ayeM y ropoxa Ha KOpHAX knyGenbkn? PaccmaTpuBaiue K/1yOeHBKOB Ha KOPHAX 6000BBIX.

BHCKTPOHHBIC TaOMUIBl A [1J1aKaThL.

Tema: Pacrenus. Muoroo6pasue pacTeHHH. 3uaueHne pAcTeHUH B MPUPOIE H IKHUIHU
4yenoBeKa.

Teopusi: Pacrenus. Ilpeicrasienue O duope. OTIHYUTEIILHOC CBOMCTBO PACTEHHH.
Xnopoumi. 3HauCHHE dorocunteza. CpaBHEHHE KIETOK pacrenuit ¥ Oaxrepui. Jlenenue
LapcTBa PACTEHMH Ha IPYynnbl: BOAOPOCIH, L(BETKOBBIE (TIOKPHITOCEMEHHBIE), TOJIOCEMEHHBIE,
MXH, TUIAyHBI, XBOLIH, TANOpPOTHHKH. Crpoenne pacrenuil. Kopenb u nober. Cnoeuile
gojopocneil. OCHOBHBIE —PasIHiHi MOKPBITOCEMEHHBIX W TOJIOCCMEHHBIX pacrenuii. Ponb
LIBETKOBBIX PACTEHMH B KM3HH YC/IOBEKA

MpakTuka: OOGHapyKeHHE XJIOPOIIACTOB B KIeTkaXx pAcTeHHH C WCMOJb30BaHUEM

rpoBOro MUKPOCKOIIA.

Tema: XXusotusie. CTpoeHHE KHUBOTHBIX. Muoroo6pasue JKHBOTHBIX, X POJib B IPUPOAC



3aBUCHMOCTB OT OKpYIKaroIlel cpeibl

IIpakTuka: ['oToBUTE MHKpompenapar Kynbsrypsl amed. OOHapy)xeHHe OJHOKISTOYHBIX
’KMBOTHBIX (IIPOCTEHIIMX) B BOJHOM Cpejie ¢ UCIOIb30BaHUEM LIM(POBOrO MUKPOCKOTIA.

Tema: Muoroo6paszue rpudoB, uxX poJib B IIPUPOJIE U JKU3HH YEJIOBEKA.
Teopusa: MHoroo6pasue u 3HaueHue rpudos. Crpoenune mwsinoyHbix rpubos. IliecHessie rpudsr,
MX HCIIOJNB30BAHHE B 3/IpaBOOXpAHEHUH (AaHTHOMOTHK NEHULMIUIMH). OJHOKIETOYHBIE I'PUOBI
— gpoxokn. Mx ucnonszoBanne B xnebGoneyenuun u  nuBoBapeHuu. CrpemoOHBIE U
anosutele rpudbl. IIpaBumia cbopa u ynorpebnenus rpubos B numy. [lapasuTudyeckue rpuObl
Posie rpuboB B npupoe U jKH3HU YeIoBeKa.

IIpakruka: ['0TOBUTH MUKpOIpenapar KyabTypbl JApojiokeit. M3ydaTs niecHeBble rprOBI

104 MUKPOCKOTIOM IpH MaJIOM YBCJIHYECHHH HAa OTOBBIX MHKpPOIIpEraparax.

Paznen 3: Hayka o pactenusix - 6oranuxa (1 9)

Tema: Kierku, Tkauu W opradbl pacreHuil. OTJIMUYUTENIbHBIE TPU3HAKU JKUBBIX
OpPraHU3MOB.

Teopusi: Txanu pactenuit. I[lonstue o TkaHM pacTeHuid. Buapl TkaHeif: OCHOBHas,
MOKPOBHAsl, MpoBoAsiuas, MexaHudyeckas. [IpuuunHbl nosiBnenus TkaHei. OO0oOweHune u
cucTeMaTu3alus 3HaHui no matepuanam teMsl «Hayka o pacteHusx — GoTaHUKa».

IIpakruka: PaccMoTperb B MHMKPOCKON pa3iU4HbIE BUJABl TKaHEW: OCHOBHYIO,

IMOKPOBHYIO, MPOBOAAIIYIO, MEXaHHYCCKYIO. PaCCMOTpCTb JCIICHHE KJICTOK.

Pazoen 4: Opeanvt pacmenuii (3 4)

Tema: Cemsi, €ro CTpOCHHE U 3HAYCHHUE.

Teopusi: CrpoeHue cemMeHU: KOXypa, 3apojblul, sHIocnep™m, cemsuonu. CrpoeHue
3apozpllia pacTeHus. [[BynosbHEIe M OJHOAOMBHEIE pacteHus. [Ipopacranue cemsn. [TpopocTtoxk,
0COOEHHOCTH €ro CTPOCHMS.

Ipaxruka: Jlaboparopuas pabora Ne 4 «Ctpoenue cemenu (acoyuny

Tema: KopeHs, ero cTpoeHue v 3Ha4eHue

Teopusi: Tunbsl KopHeBbIX cucreM pacTeHHH. CTpoeHHe KOpHS — 30HBI KOPHSI: KOHYC
HapacTaHusi, BCaChbIBaHMs, NpPOBEJEHUS, JeJeHHs, pocra. PocT KOpHS, TIEOTPOITH3M.
Bunousmenenus kopHeil. 3HadeHne KoOpHell B Ipupoie

Ilpaxruxka: JlaGoparopuas padota Ne 5 «CtpoeHne KOpHS IPOpPOCTKa,

Tema: Jlucr, crebenb, ero CTpoeHUE U 3HAYEHHUE.



BupousMeHeHHs TUCTHEB. CTe6em>, €ro CTpOCHUE U 3HAYCHHE.

Ipakruka: JlaGoparophas paGota 6. «BHeliHee CTPOEHHE KOPHEBMINQ, KIyOHs,

JIYKOBHLBI"

Oskniaemble pesyasTathl [Ipeomemusie pe3yiomamoi:
B pesynbrare uzydenus kypca «Mup noj MEKpOCKONIOMY ydyalluecs:

e OCBOSIT METOJl MHMKPOCKONHPOBAHMS Pa3iMYHbIX OHONOrMYECKHX OOBEKTOB;

e OBJANEIOT NNPAKTUYECKHMHU HAaBBIKAMU IIPUTOTOBIEHUS MUKPOIIPENApaTos;

e OBJAJCIOT HABBbIKAMM 1a00PAaTOPHOH pabOThI;

e  TIOJNyYaT BO3MOXKHOCTH PACIIMPUTh, CUCTEMATH3UPOBATh M YrIyOUTh MCXOJHBIE
MPEACTABIEHHUS] O MPUPOJIHBIX OOBEKTAX U SBIEHHSX KaK KOMIIOHEHTAX €IUHOIr0 MUpPA, OBJIA/CIOT
OCHOBaMH MPAKTHKO-OPHUEHTHPOBAHHBIX 3HAHUI O NMpUpPOJE, MPUOOPETYT LENOCTHBIM B3IV Ha
MUP;

e  IIOJIy4aT BO3MOYKHOCTb OCO3HATH CBOE MECTO B MUPE;

e  IIO3HAKOMSATCS C HEKOTOPBIMH CIOCOOaMU M3y4E€HHMs NPHUPOJIbI, HAYHYT OCBaWBAThH
YMEHHs MPOBOJUTH HAOMIOJECHHS B NPHPOJE, CTABUTH OINLITBI, HAy4aTcs BHACTb U IOHUMATH
HEKOTOPBIE MPUUHHHO-CIIE/ICTBEHHBIE CBA3H B OKPYXKAIOLIEM MHPE;

e II0JIy4aT BO3MOKHOCTb HAYYHTHCS MCIOJb30BaTh Pa3JIMYHbIE CIIPABOYHbBIC H3/IAHUS
(cnoBapH, YHUMKIIOMNEINH, BKIIOYas KOMIBIOTEPHBIE) H JAETCKYIO JIMTEPATYPY O MPUPOJE C LEIbI0

MOMCcKa IMO3HaBaTeNbHON HH(OpPMALMK, OTBETOB Ha BONPOCHl, OOBACHEHWH, Ul CO3MaHMs

CcOOCTBEHHBIX YCTHBIX HJIH MMHCbMEHHBIX BBICKa3bIBAHUH.

Juunocmuoie u Memanpeomemuble Pe3YaAbmamsl OC6O0eHUA KYypCa

MeTanpeameTHble

JIM4yHOCTHBIE

Yuamuecst 101KHbI YMEThb:

. MEeTOAMKY paboTel ¢  OMOJOrMYECKHMMH
00BEeKTaMU U MUKPOCKOTIOM;
. Mol PYKOBOJACTBOM YUMTENs [POBOIMTH
HEMOCPEeACTBEHHOE HAbIIOIEHHE;

. MoJi PYKOBOJCTBOM yuuTelss 0O(QOpPMIATH
OTYET, BKJIIOYAIOUIMH ONMUCaHWE HaOMIOJACHUS, €ro
pe3yNbTaThl, BEIBOIBI;

. mojydatb OMOJIOrHYECKYl0 HH(OpMALMIO H3

pasimuYHbIX UCTOYHHUKOB,

Yuaumuecst J0JKHBI:

° HCIBITEIBATE YYBCTBO T'OPAOCTH
3a POCCUICKYIO OMOJIOrMUYECKYIO HAYKY;

o YMETh peanu30BbIBATh
TEOPETUYECKHE TO3HAHUS Ha NPAKTUKE;

o [IOHUMATh COLIMAJIBHYIO
3HAUMMOCTh M COJEpXKaHHe Ipo]eccHii,
CBSI3aHHBIX ¢ OMOJIOTHEH;

° HCIBITHIBATE JIIOOOBB K IMPUPOJIE;

° [MpyU3HaBaTh IIPaBO KaXXJO0TO Ha




° ONpeacisAThL CYHICCTBEHHEBIC IIPU3HAKH coOcTBEHHOE MHCHHUE,

o0BbexTa. ° yMETb OTCTaUBaTh CBOIO TOYKY
. MOHATHS  Lend, O00BeKTa W  THUIOTE3bl | 3pEHUs;

MCCTE0BaHMS; . KPUTHYHO OTHOCHTBCS K CBOUM

® MCKAaTh M HAXOJMUTh OCHOBHBIE HCTOYHHKH | IIOCTYIIKAM, HECTH OTBETCTBEHHOCTD 3a
uHpOpMaLKH; NOCJIE/ICTBHSL;

. oopmnaTh CITMCOK UCTIOIb30BaHHOM | © YMETh CIYLIATh ¥ CIBIIATH
JIATEpaTYpBI; Jpyroe MHEHHUE.

. BBIJIEISATH OOBEKT UCCIIEIOBaHMS;

. paznensTh y4eOHO-HUCCIIeI0BATENBCKYIO

JEATC/IbHOCTL Ha 2Tallbl;

. BBIIBUraTh TUIOTE3bl M OCYLIECTBIATh MX
IIPOBEPKY;

o paborathb B rpymnme, nape;

. M0JIb30BAThCs CJIOBAPSAMM, SHLMKIONEAUIMA

JAPYruMH y4eOHBIMU MOCOOUSIMH;
° IJIaHUPOBATh 14 OpraHu30BBIBATh

HCCIICA0BATECI/ILCKYHO ACATCIbHOCTD,

®opmMbl KOHTPOJIS

KoHTpo/Ib  pe3y/ibTaToB OOydeHHs B COOTBETCTBMM C JIaHHOH 0OpasoBaTenbHOM
POrpamMMoii MpoBOAUTCS B (JOpPME MUCHMEHHBIX M IKCIEPHMEHTAIBHBIX paboT, MperoaraeTcs
NPOBEICHHE POMEKYTOUHOMN U UTOTOBOH aTTECTAllNK.

[TpomexyrouHas aTTecTanus

Jlns  OCylIECTBJEHHsI MPOMEXYTOYHOHM  aTTeCcTalld  HUCHOJB3YIOTCS  KOHTPOJIBHO-
OLIEHOYHBIE MaTepualbl, O0TOOP COAEpIKaHHMs KOTOPBLIX OPMEHTHPOBAH HA IPOBEPKY YCBOEHHMS
CHUCTEMBI 3HAHUH n yMEHUH — HHBapUaHTHOTO sapa cofiepIKaHus
JeficTByomuX 06pasoBaTesbHOi  nporpaMMel 1o Ouosiorud Ui 001eo0pasoBaTeNbHbIX
opraHusalMii. 3amaHusi MPOMEKYTOUHOH aTTECTAlMH BKIJIIOUAIOT Marepuall OCHOBHBIX pas/ie/ioB
Kypca OHOJIOTHH.

Cneunpuueckoit (opmoit koHTpossi siBisiercs pabora ¢ npubopamu, 1a00paTOPHLIM
oGopynosanueM, MozensiMi. OCHOBHAsI Lielb 3THX MPOBEPOUHBIX paboOT: OmpejeieHHe YPOBHs

pa3BUTHSl YMEHUH IIKOJBHUKOB paboTaTh ¢ 060pYyIOBaHMEM M MPOBOJUTH IKCIICPUMEHTAILHBIE



WCC/IeIOBAHMS, UIAHMPOBATh HAOMIONEHHE MM OIIBIT, BECTH CaMOCTOATENBHO MPAKTHICCKYIO
pabory.

3ajaHHe MOYKET CUMTATBhCS BBINOJHEHHBIM, €CJIM  3aNHCAHHBIA/BBIOPAHHEIH  OTBET
COBMAJAET C BEPHBIM OTBETOM. 3ajaHis MOTYT OLEHHBAThCs Kak 1 Oamiom, Tak M GonbIuM
KOMMYECTBOM B  3aBUCUMOCTM OT  YPOBHS  CJIOXHOCTH  33[aHus, OT  KOJIMYECTBa
BBEJIEHHBIX/BEIOPAHHBIX OTBETOB, OT THUIIA 3a/1aHHSL.

HopMb!I OLIEHOK 3@ BCE BUJIBI IPOBEPOUHBIX paboT

«5» - ypOBEHb BBINOIHEHHS TPEOOBAHU 3HAYMTEILHO BBILIE YIO0BJIETBOPHTEILHOIO:

* OTCYTCTBHE OIIMOOK, Kak M0 TEKYIIEMy, TaK | 10 Mpe/bayliemMy yaeOHOMY MaTepuaiy;

* He OoJiee OAHOTO HEAOYETA.

«4» — ypOBeHb BBINOJIHEHHUs TPeOOBaHUii BbILIE YIOBIECTBOPUTEIHHOTO!

« qannuue 2-3 omuboK uin 4-6 HeIOUETOB MO TEKyLleMy ydeOHOMY Marepuany;

* He Gostee 2 omMOOK WK 4 HeIOYETOB I10 TPOMIEHHOMY MaTepuay;

* HCTIOJIH30BAHUE HEPALMOHAIBHBIX IIPHEMOB PelIeHus yyeOHOM 3a1auH.

3% — J0CTATOYHBIH MUHUMANBHBIH ypOBEHD BBINOJIHEHHs TpeOOBaHUM, NPEABABIAEMBIX
K KOHKpETHOI paboTe:

« He 6oJtee 4-6 omuboK w10 HeOYETOB 110 TEKyIeMy yd4eOHOMY MaTepuay;

« ue Gosee 3-5 OmWMOOK WM He Oosnee § HENOYETOB MO MPOMAEHHOMY y4yeOHOMY
marepuany.

«2» — ypoBeHb BBINOIHEHUs TPEOOBAHUI HIKE YAOBJIETBOPUTENIHHOTO:

o ganuune 6onee 6 omubOoK uiu 10 HEOUETOB IO TEKYIIEMY MaTepHaly;,

« Gosiee 5 ommbok uin Gosiee 8 HEIOYETOB 110 MPOHACHHOMY MaTepHaIy.



YenoBusi peauzauuu nporpaMmsl.
MarepuaibHO-TeXHHYECKOe 00ecneyenue:

Muxponpenapamep :

—

ﬂﬂa’[‘OMOBbIe BOAOPOCIIH

2. Kunka nucra, nonepevHoe CeYEHUe

3.  Konuuk kopHs nyka

4.  KopeHb JI0TUKA MONEPEYHOE CEUEHHE

5. KopeHns Kykypy3bl ONEPEYHOE CCUCHHUE

6.  Kykypy3Hslii kpaxmai

7. JIMCTOK XJIOTKA MOMEPEUHOE CCUCHHE

8.  Ilepen

9. Ilputbua

10.  IlputbHUK THAUM

11.  Pocrox nanopoTHuka

12.  PocTOK MpOJI0JIbHOE CeueHHe

13.  Cems KyKypy3bl IIPOJIOJIbHOE CEYCHUE

14.  Crebenp KyKypy3bl MONEpevHOE CEYCHUE
15.  Cnuporupa

16. Crebensb xonka

17. Crebenb ABYAOJbHBIX MONEPEYHOE CEUCHHE
18. Crebenp moTHKa NONEPEUYHOE CEUCHHE

19. Crebenb THIKBBI IONIEPEYHOE CEUEHUE

20. XJ10nKoBOE BOJIOKHO

21. Dsriena

22.  Muto3 B KOpellIKe JyKa

23. Koxypa nyka

24.  CrnoporoHui KyKyuIKHHa JibHa

25. DnuaepMHC JIMCTa repaHy

26. Copyc nanopoTHuka

27. XBOS COCHBI

28. Komnekuust pa31aTOYHOro MaTepuana 1o aHaTOMUM pacTeHUH
29. Cepust npenaparoB 110 aHATOMUH pacTeHHUH
30. Berka nmumnsl

31. Crebenp Mxa, CIOPOHOCHBII KOJIOC XBOLIIA, MYIKCKasl IIUIIKA COCHBI, 3apOCTOK

MarnonoTHHUKA.



32. Pa3nuuHblE TUIIBI CTPOCHUS CTEOS
33.  3epHOBKA piKH
34,  Jlucr kamMenuu
35.  IlpuibLa COCHBI
36. KopHEeRoii 4eXJIMK U KOPHEBbIC BOJOCKH
37.  Ilnecens MmyKopa
38.  KpaxmasibHble 3epHa, IEPBMYHOE CTPOCHHUE KOPHSI, TOUKA pOCTa crebis, crebensb
KYKYpY3bl, COJIOMHHA PiKHU.
39.  Crebenn Gepessl, crebenb KieBepa, MbUIbLa Ha PBUIBLE, 3aBA3b U CEMAN0YKA, MBLILHHK.
40.  Cnuporupa
41. T'mapa

42. MplieyHast TKaHb

Xapaxmepucmura nomeujenus O.is 3ansmuil, nepeyens 060py008aAHUSL, UHCMPYMEHNOG U
Mamepuanos, HeodXo0UMbIX 04 Peanusayu npoepammbl:

3ansTust OyayT npoxoauTh B Kabunere xumuu. Ilomemenne 00Opy10BaHO T0J
nperoiaBaHyue JUCLHIUIHH XUMUst 1 OHOJIOT K. O6mas miomans - 42 M2, 20 nocafoUHbIX MECT,
10 napt, 1 y4uTeNnbCKUi CTOJ, 4 PAKOBHHEL

KaGuneT 060py10BaH SKpaHoM, npuaTepoM, MOV, IpoeKTopoMm.

Jlna mposeneHust 1a00OpaTOPHBIX W IPAKTHYECKHX saHATHIl ecThb B Hanmuuue 4
MHKPOCKOTIA, MUKPOTPENapaThl, NOKPOBHbIE H MPEAMETHBIE CEKJIA, NPEapoBaIbHEIC HIIBL — 10
[IT, MMOETKH — 5 WIT., JIYMbl — 5 1T,

Hughopmayuonnoe obecneyeHue:

Caiir ®UITW. OtkpeiThiii GaHk 3amaHuil ams GopMHUPOBAHHS €CTECTBEHHO-HAYYHOM
FPAMOTHOCTH  [DJIEKTPOHHBIH  pecype]: — URL: https://ipi.rw/otkrytyy-bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy-gramotnosti.

Caiit Exuuas kosulekuus U(POBBIX 00pa3oBaTeNbHLIX PECYPCOB [DnexTpoHHbBIH
pecype]: — URL: http://school-collection.edu.ru/catalog.

Caiir denepalbHbIH neHtp  MHPOPMANMOHHO-00pa30BaTENbHEIX  PECYPCOB
[Dnexrponnsiii pecype]: — URL: http://fcior.edu.ru/.

Memoouueckoe obecneuenue:

B. B. Bycnako, A. B.Ilpmees. Peanuzanus 00pa3oBaTelbHBIX  MPOrpaMm
eCTECTBEHHOHAYUHOH TEXHOJIOTMYECKOH HaNpaBlIeHHOCTEH IO OMOJIOTHH C HCMOJIb30BAHUEM

oGopynoeanus uenrpa «Touka — pocray. Meroauueckoe nocobue. — M,: Ipocsemenne, 2021



puaoxenne 1.

Nabopamopuan paboma Ne 1

«lTpuzomo8nenue npenapama knemoK coynoll Yewyu nykoBulsl nykay

Puc.41. Komuua nyka

MpoBuno npuzomoBrenus MUKpONpenapomo

1. Bosbmute npesmMeTsoe CTekno, TIWATe/bHO NPOTPHTE ero cnew anbhoi candeTkoit.

2, C nomolLblo nkneTiK Hakeckte 1—2 kanau BOALI KA CEpeArHY NPEAMETHOTO CTeKna,

3. OcTOPOMHO € NOMOLLBIO NPENAPOBANLIOR KINIbI CHIAMKTE KYCONEK NPO3PAHOM KOWMLbI
C BHYTPEHIEH NOBEPXHOCTI YELY K NY KA NP DOMOLLK npenapoBanbHoi urnsl (ByasTe akkypar-
Hbl) WA HenocpeacTBenio pykatu, [lonowuTe Kycouer KOXKLbI B KAIO BoAsl W aKKy paTHO
PACNPaBLTE KOHHHKOM UINbL.

4, Hakpoisre npenapat NOKPOBHbIM CTEKAOM.

5. MNomecture npenapar noa oBBLEKTHE MUKPOCKONA i PACCMOTPKTE €ro. Omemnte, Kakse
KAETKW Bbl BHAKTE.

6. Oxpactre npenapar pacTeopon fioga. [ing 31010 Ha NPEAMETHOE CTRKAO pAgoM ¢ no-
KPOBHBIM HaleCHTe kAo pacToopa foaa. ankwik pacToopa yaanure hwitposanshoi By-
MArof ¢ NPOTHBONOAOXHO K CTOPO I NPENapaTa.

7. PaccmoTpiTe OKpalentbli npenapar nog Uk poebiM MIKPOCKONOM. Kakue wamenenns
stl adnopaete?

8. Haitaure obonodiy, OKpyMAIOWYIO KIeTky (TeMian nonoca), uKTonaasuMy (sonorucroe
BELECTEO), AAPO, BAKYONb € KNETOYHbIM COKOM.

g, Caenaiite murpodotorpaditio KNETOK KOKMULI /IYKa W pasMECTHTE ce B INEKTPOHHON
TeTpagu. Ykwxute oBonoHKy, LHTONNA3MY, AAPO, BaKyONb C KNETOHIM COKOM. (Mpwu uenont-
30BAHKM OB BIMHOM TETPAZM CABMARTE PHCYHICH KAPAHAALIOM).



IIpunoxenne 2.

Jlabopamopras paboma Ne 2

Cmpoenue pacmumensHol KNemMKU »

3urokakTyc AnuaepMIUC IMcTa repanm

Puc. 42. Snupepmuc

Dan oprannsaynn parmoi nabopartopHoi paboTbl MOKHO MCMONb30BaTh FOTOBbIE MHKPO-
Npsnaparbl C PACTUTENbHbIMK KeTKaMM, FAe BHAHDI OFraHoWAb: X1OPONACTbl, BaKyOH, AA-
po. Misy+eHre ynbTpacTpyKTypbl KNeTKV MOXMO NPOBOANTD, WCNOAbays (oTorpadim ¢ anek-
TPOHHOIO Mukpockona. Mumkno ncnoabsosate Qororpadmmn yvebrmka, SEMOHCTPUPYA nx C
MOMOLBIO AOKYMEHT- Kamepy win MHrepreT-pecypcsl.

Hrucmpykyus Kk 8oinonHeHuro

1. Nogroroesre mukpockon k pabote.

2. Paccmorpute npefioeHHble BaM M1KPOTpenapaTsl PaCTHTENbHbIX KIETOK.

3. Hadfignte oBonouKy pacTuTenibHbix K1eToK. HM3yuuTte ee C1poeHne (MCrnonb3ys marepuan
yuebnura i Mutephet-pecypest). B yem ocoberrocrb cTpoenns o6on0uku Knertok pacre-
HWA? Kakue dyHKU MM BbinonHAeT obonouka?

4. Haitgure sippo B pacrutenbHblX Knetkax. Visyuure ero crposhue (Mcrnonblys marepuan
yueGHUKa unv MtepreT-pecypcel). Kaiune chyHKUMMK BbINOAHSET AppO?

5. Haitgure xnoponnactl B pactuTensHbiX knetkax. Mayunre U crpoetune (MCNonb3yn Ma-
Tepuan yuebHuka unu MinTepHeT-pecypebl). B uem ocoBeHHOCTb CTPORHHA XNOPONJACTOB Kie-
TOK pacreHui? Kawie eue nnacmisl MOryT NPUCYTCTBOBETD B pacTuTesbHbix kKnetkax? Kakve
PYHKLUMHK BSINDAHAIOT NAacmAabl?

6. Hangure uuronnasmy B pacturesbHblX KNeTkax. May4ute ee crpoenmns (Mcnosbsys mare-
puan yusBuuka nnu MiHtepreT-pecypcbl). B uem ocoberHocTb crpoenns yirornasmbl? Kakve
OYHKUMH BoINDAHSART UuTONAazMa?



7. Hafgnte akyonn € KNLTOYMbIM COKOM B PACTHTEAbHBIX KneTiax. Mayiute ux crpoenke
(kenonbaya matepran ydebnuka wnn Mirepret-pecy pesl). B 4em ocobennocTs CTPOeHUA Baky-
oneit b pactutenbhbix knetkax? Kakie dynKuii BEINONKAIOT BakyonH?

B. Caenaitre prcy i KNETOK kapangawom, noanuwkte obonodky, UHToNNasMy, ALPO, ba-
Ky oMb C KIBTOYHLIM COKOM, XN0POMIACTLl.

9, Caenaite MukpodoTorpadiii KNETOK PACTEHIH W PASMECTHTE X B INEKTPOHHON TeTpa-
Ak, caenainte ReobXoHMble NOANKCH,

10. Paccmorpite dotorpadii KNETOK, CAEAAHKLIE C NOMOWLIO WEKTPOKHOTO MUKPOCKO-
na, Haitgute wa prcyiiax prBocombl, IHAOMNA3MATHYECKYIO CETb, MUTOXOHAPHK, annapat
[ONbIKK, NHIOCOMEL M3yunTe KX CTPORHKE W Qi HIKLWK, KCHOMLIYA MaTepHan yuebuura win
Wireprer-pecypcl.

i1, Mo pesynsratam paborsl sanoniure Tabnuuy

«CrpoeHue U GYHKLLWK OPraHOUA 0B KNETKW PAacTeHWMH»

Ne Haspmine opravonis Ocolie HHOCTH CTPOEHHN Pryricuuu
1 |OGonosa

2 |Membpana

3 | Unronnasma

4 | fnpo

5 |Xnoponnacrs

6 | Xpomonnacru

7 | Nedwonnacra

B | Mutoxounpin

9 | Annapar Ffonsmn
10 | Nuaocomw

11 | Bakyonu

12 |3nC

13 | PuBocomu

Koumponeneie 8onpoce::
Teer eKnerouioe crpoeike opraiumosy.

Bonpoe BapuaHre! oTeevos

InA knetki 310r0 opra=
HU3MA X3paKTe pHO Ha=
nxuHE

1. Mymoxongpwi
2. KnerouHoro ueHTpa.

3. Anpa.
MnacTwa,




Bapuanrsl oreetor

Kakoh cipyxTypHi
KOMAOHEHT KNETKH
HI08poKeH Ha pHCYHT
we?

1. Annapart Tonumkm,

2, Knetounan mesbpana,
3.3Nnc.

4, Uantponn,

B ot ot et o1
CyICTIYIOT:

1. Muraxongpuil
2. Knevounoro uentpa,

3, Mnacmp,

4, Hapa.
Ha prbocamax i nene | 1, Benig,
ofipayoten; 2. Mup,

3. Ineprao,

4, Ymesonu.
K apraionpam knetii 1. Jinaccomu,
AeymemBpanioro 2. Muraxonppuu.
CTPOSHNA OTHOCHT: 3. Pudocome,

4. 3nc.

Onpepenite c1pyKTypy
KneTid, HaobpaneHHyo

Ha pHCyHKe

1. annapat lonumum

2, membpana Knetkn ©
FAHKOKANEKEOM

3, menbpana kneti ¢
HARTOMHON CTRHKON

A, SHpoNnaIMatecian
ety

K opravonpam e
peymembpainioro
CTPOSHNA OTHOCAT;

1, Nsacomis,

2. Mutoxonapus,
3. Pubacamus,

4, 3N¢C.




Bonpoc

BapHaHTel OTEETOR

Ocyuecrente MuomecTsessst 2wbop
(nBa sepuux OTEETE M3 WeCTH)

8 Hazossure wac xnope~ | Crpoma.
nnacra, rae nposcxogut | Pubocomu.
hoToCHHTas: Tpamm.
Tunakouae.
BrooseHnA kpaxMana.
Konsusean OHIK.
YcraHos e COOTS2TCT B2 MEaEsTY
9 Yeranosute cooTseT MuToxoHApHA
crase meway pucyrkom | Magkan IMNC
¢ uzobpawenwem opra- | [Mnactuaa
wounaa 1 ero Hazsaqmem | Annapar lonsmud
Yo 13HOBMTE NPEEHILHYID NOCR2 ROEST2MHOCTL
10 Mpouecc ceite3a Senka | TpaHCKpUNUAA
npoRomIT CRemyouHe Bruop wPHK nanppae
STans; LHT ONAZIMY
Ofpazoeanie KOMNAeK=
ca PuBocoma-uPHK

[ocraska aMHHOKHCNOT
K MecTy cunTe3a Benka




IIpnnoxenue 3.

Nabopamopuan paboma Ne 3
aflnasmonus u dennasmonus 8 knemuax pacmenuiis

Teoperyecikan MacTh

[Mnasmonus — 3710 oTARNEHKE NPOTONNACTA (MUBOE COARIKIMOE PACTHTENLHO A KNETIW) OT
WNETOMHO A CTEIM PACTHTEALHOW KAETIK BENEACTBME noTeplk Bogbl, OBbMHo Npolyece Masmo-
Anza oBpPaTM 1 HE NPIHKHIAET IHAYUTENLHOrO Bpeaa kneTie, Bocctanosnenmwe obbema uuro-
MAA3ME] A0 KCXOAMOIO YPOBHA NPH NEPEHOCE KNETOK B YHCTYIO BOAY Wk pacTaop ¢ Gonee sbi-
COKMM BOAMBIM NOTEHLKANO M HAIBIBAIOT AENNASMONKIOM.,

Nabopatoptoe uaydeHue npoliecca NNasMonm3a Ha NPUMepe PacTUTENbHBIX KIETOK KOMM-
Ubl NiyKa, NO3BONHSET W3YYMTb OCHOBHbIE CBOMCTBA K/IETOUHOM MeMBpaHbl, a TaKke NpoBecTU
CPaBHWUTENbHbIN aHaNN3 MeX/y KNeTKaMu pacTeHuit U XUBOTHbIX.

Jlna uzyueHus NNAIMONKUIA MOXHO UCTIONKINRATH PaaHkie copta nyka (Bennil U Kpackkii).
B 3asucumocTu or BbibpaHHOro copra onpesensercs HeobXoAnMOCTb UTIONb30BAHMA Kpack-
Tens. Ecam ans npurotoBneHus Mukponpenapara crnoabayeTcst KpacHblit COPT yKa penyaToro
(Alliumcepa), 1o kpacutens He HyxeH. Bo BTopom ciyyae koraa ucnonbayercs Genblit copr ny-
Ka, flyulle BCEro roToBUTb BpeMeHHbie npenaparsl, ¢ gobasneHueM ioda B UCXOAHbIN BOAHbIN
pactsop. [lns sBuayanusaunm nnasmonusa B knetke ucnonbaylor pacrsop NaCl 8 Manbix kow-
LeHTpaLmAX.

MprYnHOi 1a3MONn3a ABNAETCA NOHMAERNE BOAHOTO NOTEHUNAIA PACTBOPA, B KOTOPOM
HaxoAATCs KneTkn nyka. B cnepcTeue yero Bofa nokuaaeT npeaensl KNe1ku M Npotonnact or-
cTaeT OT KNeTouHOW CTeHKu. Ecnu BoaHbIi NoTeHUMan KNeTKU M pacTBopa BbIPOBHATH, TO NpO-
TONNACT BOCCTAHOBMT cBOW obbeM W npousoiaer aennasmonus. Mpu npogomiuTenbHoOM nnas-
MONIU3e BO3MOXKHO HapyLUEHKe NpoK1UaeMocT MeMbpaH KNeToK U Kak CheficTBue, OTCYTCTBME
AennasMonusa.



[MpakTuyeckan wacTe

Ueno pabomer: n3y4nTs CBORCTED NONYN POHHMLABMOCTH KNETO4HON MemMS pambl.

ObopydoBanue u Mamepuanse: NPeHAETHLE CTEHA, NOKPOBMEIE CTEKNA, NPENAPOBaN-
MAR WINQ, MHHLET, NkNeTka, pactsop #Aoga, pactsop NaCl, apctunnuposannas soga, dunstpo-
Banbkan SyMara, MUKPOCKON, COMHBIR YeLUIyi Nyxa,

Texuuxa GezonacHocmu:

1. Mepea nasanom pabots ocsobonute pabouee MECTO OT NOCTOPOHHKUX NPEAMETOR.

2. Cobmopaitte ocTopomnocTs Npi pafiore ¢ NPENapoBANbHEIMK KINAMK, NPEAMETHLIMK W
MOKPOBHbIMK CTEKNAMIM BO KIBERAMME YKONOB 1 NOPE30E.

3. He ponyexaite nonagauma kpacHTens Ha kowy, Ma3a W Ofexay.

4. MNpuerynaite k paboTte Tonsko Torna, korna yéeautecs B wenpaskocTy mukpockona. Toy-
HO BbINOAHARTE YKAIANHA Y4UTENA NPit PAOOTE € Hitk B OTHOLLEHMM NOPALKA AeHCTBHA.

5. Mo oronuanmm pabote npusegute & nopaaok paboyee mecto.

fMlopadox npoBedenusn sucnepumenma:

MpuroToBne e MirKpONPENapaTo

1. Ha npeamerioe cTekno HameCTH Kanmo Bofst € NGMOLLBIO ABTOMATHYECKOro A03aTOpa
KK OBBIKHO BEHHON NIXMETHG.

2. HeoBixog o OTREANTS TOMKYIO KOMMLUY OT Hewrysn fyka,

3. MomecTnTos KanMo BOAL HA NPEAMETHOM CTEKAE KOMMLY AYKA W AKKYPATHO PacnpasuTh
NPeNapoBANLHOR HINOR, HAKPITE NOKPOLHEIM CTERAOM.

4. Hactpoitre murpockon. Cromisx pomsen Hoirs omyuien, cset chokycHpoBaK B okynape,
Axadiparma NONKOCTHIO OTKPLITA, YCTARORNEHO Manoe yeenuue e (4x 10).

5. PasmecTute Mriponpenapar Ha NPEAMETHOM CTONMKE U NOAHMMKTE ero Ao konua. [Mpu
ITOM CNegnTe, YToSbl NOKPOBHOR CTEKNG M OBLLKTHE HE CONPUKOCHYNKCh.

6. [nAgA B OKyNAP, MEANEHHO € NOMOLNO MAKDOBMMTA ONYCKANTE CTONMK D NOABAEHWHA
YETROTD HW30BpameHna.

7. Paccmotpute coCToA#E NPOTOMNNACTA NGO OTHOLEHMIO K KNETOYHOM cTeke npu Bonbliom
yeenndenin (10x10), ncnonssys mmposisT L8 HACTORKM pelkocTi. JapucyiTe MuiKponpena-
pat ¢ 0B03HAYEHIEM BCEX BiIHMbIX OPrAHOHADE KNETKM MCNOALIYA pucyHok Net.

B. Mpousseante nnasmonus: kanmo pacteopa NaCl nuneTkoit nepenecty ik KPalo NOKPOB-
HOTO CTEKAA, & C NPOTHEONGNOKHON CTOPON bl OTTANY Th AMAKOCTE hNLTpoBaKKOK ByMaroi.

9. PaccmoTpiTe HIMEHEHIA, NPOMIOWEANE B KNSTHAX, TAKKe NPM BONLLLIOM YELAKY e Itk
(10x 10). 3apucyiite MHKpONPENAPaT HCNONLIYA prcyror N2 2.




10. MNpokssegnte ALNNAIMONKE, KAMIO AHCTWANKPOBAKKOM BOMbI HaKECHTe HA Kpa# no-
KPOBKOTO CTeKNa, & € NPOTHBONONOKHON CTOPOHEI HEOBXOAKMO OTTAHY T KHAKOCT: HNLTPO-
pannoi Gymaroi.

1. Caenaitte onucanke NPOLECEOD, NPOKCKOAALLMX B KNCTKAX B MANEPTORHYECKOM K MHNOo-
TOHMYECKOM PacTBopax.

O6pomume Bhumanue!

B pamiax wronbroir naboparopron paborul ynoGhee BCero HENoNb3OBATh KpacHslid copT
NYKA, We TPATA BPEMA Ha NpUIoTOBAEHKE pacTiopa ¢ kpackTenem, Ecnn ool pewnre pabotatn ¢
Genbit COPTOM AYKA, TOMA NPUFOTOBACHKE UMTONOTHYBECKOro KpacuTens Kk § M sogHoro
pactaopa gobasere 2 kannn pacteopa foga, [lng oro, 4tobul NPOK3DLIEN NPOLECE ACMIAsMO-
N33 AYHLIE BEETO WENONBIOBATL PACTHOP AMCTIANKPOBANKON BOALY HO BCNK €€ HET, MOKHO
HCNOMNBIOBATL BOAOMPOBOANYIO.

MNpeacrasnenue pesynutaton Kabnoae s

Puc, 43. Kowuua nyka

Boi8Bodsi:

Cipo prynupy itTe BbIBOA LI NO BONPOCaM.

1. Kamse namerenia nporcxoasT ¢ NPoTonaacioM pacTuTensHoi knetki B pacroope NaCl?

2, Kakue M3MeHEMA NPOHCXOAAT C KNETHOW B AMCTMARMPOBanKon soae?

3. Bnaropapa KaKoi oCoBERIOCTH KNETONHON CTPYKTYPLI, COXpandeTcd GopMa pacTHTent-
HOM KN ETKH B NPOUECCE MNAMMONI 38T

Konmpomsueie Bonpocer:

1.B kakom pacToope obbem NPOTONACTA yMen buaeTea:

@) HIOTORHMELIKIL,

6) FHBOTOM WM ECKIE,

B) 1O PTOM RO

I) PACTBOP e BAKALT,

[Mpasunbiesic oTeer; &,

2. Hanwaue kakoro opranonaa obecneynsaer coxpamenie GOpPMbl PACTUICALHOR KNETKK
NpK NOTEepH BAANK:

) GASKAA Ui TOMNa3Ma;

6) nnasmonema,



B) NAacTHAbI;

r)KAETOMHAA CTEHKA,

[pasmnbrbid oTeeT: 1.

3. Kaine otnudia umeeT oBoNouKa PACTUTENBHOR M KMBOTHOM KNeTkK. YikamuTe He meHee
2-yx ocobennocTer:

Orper:

1. Y pacTMTeNbHO i KNETKK MMEETCA KNCTOHHAA CTEHKA M3 LEANIONO3bl i NAA3MOLECMbI, KO-
TOpble OB BEAUHAIOT COREPMUMOE BCEX NPOTOMNACTODL PACTHTENbHBIX KNETOK.

2. Y MHBOTHOR WKIETKH MMEETCA MKKOKANKKC HA NOBEPXHOCTH MeMDpanbl, a KNETO4HAA
CTEHKA OTCYTCTRYET.



IIpunoxenne 4.

Nabopamopuan paboma Ne 4

«Ocobeunocmu parBumun cnopofieix pacmenuis

TeopetHyeckan 4acTe

Hiznennsii Lo nanopoTHwka (Npumep: WHToBHKK Mysckon, nat. Dryopteris filic-mos)
npegcTasnaet coboi wepeaosame Becnonoro w nonosoro nokonewwit. JomuHupyiowmM no-
KONEHKHEM SENAETCS cnopodnt, Ha Cnewsaniam posamssix MMCTEAX — BARAX, PASBUBAIOTCA CO-
pycbl (CrOMAers cnopanrieer). 3TH CHONNEHMA HAXDARTCA HA HIDKHER cTopoke Bakk. B cno-
PAHrHAX NYTEM 1eio3a HopMrpyoTes cnopit. C NOMOWLIO KONbLA CNOPaKrua cnopsl pastpa-
ChiBAlOTCA W B OnaronpuAaTHLIX yonoBWax npopactaot. M3 cnop passupaetes nonosoe
noKoneHie (IAPOCTON), NPEACTABAEHHOE JENeHOH NAICTHHKON AKameTpor okono Tom. Japo-
CTOK HE PACYNEHEH HA OPraHbl i e wiaeeT wopien (ecrs pusowal). Ha il croposke 3a-
POCTIA QIOPMUPYIOTCH MYKCIHE M KENCIE NONOBLE OPFaksl (ANTEPMAKK 1M apXeroHui), o Ko-
TOPbIX MHTO30M pastubaoTca ramers, O 13 pampeiwnx 1 HeoBXoAUMbIX Yenomui ana
CAMAKKA NONOBLIX KNETOK ABNACTCA BOAA. DAArofaps KaNeABHOR BAAN, CREPMITOIONI LI
NEPEMALIBAIOT KK APLETOIANK it ONNOACTEOPMIOT RiluerneTry. Ma obpasosasuweicn 3nwroTol pas-
BHBAETCH MONoAoh cnopodie, Monoaoi 3apoasiw noTpebaser nurarenoble BeLLECTBa 13 30-
POCTIA A0 TEX NOP, NOKA Y HEro He chopiupyIorea coBCTEEMHEIe MMCTEA W KO PHM,

NabopatopHoe HIyNeHre WHKND PA3EITHA NANOPOTHHKE, NOIBOAAET KarnAgHo pasobpary
BEE OCHOBHBIE CTagitk passHTd pactenid. [oREARETCH BOIMOMHOCTL BUIABWTE HepThl MOp-
tho-aHATOMIRHEC KOTO CXOACTEA € HMILHMI PACTEIMMM, & TAKNE ONPeARIWTE APOMOpPdo3bl,
BEPBLIE NOABKBWMECH ¥ CRopotuix pactemt. [1panTuno-0 puenTipoBantbiil Noaxos crocob-
croyer nanbonee kawectsenomy pasbopy AamMon TeMsl, NP NOAFOTOBKE K INIAMEHALMON-
it paboram,

[pakimyecian “acts

Ueno pabomot; n3yinTs passiutue cnopoditta u ramerodira Cnopossix pacreni,

O6opydoBanue u MamepuansE: NPeAMETHuIE CTER, NOKPOBHLIE cTekna, noyTbyk, Buio-
Y AAPHBIR MUKPOCKON, KAMEPa, NPENApaT CROPAaMrMt NANOPOTHMKA, NPEnapar nonepeY bl i
CPEs NHCTA NANOPOTHItKE, NPENAPAT 3APOCTOK MAND PO THA KA.

Texnuwa Gezonackocmu:

1. Nepea naqanom pabotu oceoSogure paliosee MECIo OF NOCTOPOHHIMX NPEAMETOR.

2, Cobmopaiite oCTOPOXHOCTS Npi paBioTe ¢ NPeAMETHBIMUK 1 NOKPOBHLIMK CTEKNAMU BO
nsbemanne nopesos.,

3. Npuerynaiite k pabore Tonsko Torpa, korna ybegurecs B MENpPaBHOCTH MuKkpockona. Toy-
HO BbINONHANTE YKAIAHKA YHHTEAR NPH paBoTe ¢ MM B OTHOLLIEHWNA NOPAZKA ALACTRMA.

4, Mo oxonsarmn paboTtsl npusesTe & noprARoK paSoyee MecTo.




Mopador npoBedenun skchepumenma:

Pafora ¢ mukponpenapartanmm:

1. Hacrpoime mukpockon. Cronuk ponwen GbiTb onywen, coeT cokycupoBsak & okynape,
pradiparma noAKOCTEIO OTKPLITA, yeTakomneno manoe ysenwyenue (4X10).

2. PasmecTire MiKponpenapar Ka NpeaMeTHOM CTONKKE W NoAHKMKTE ero Ao kokua. [1pu
aToM caegnTe, Yrobbl NOKPOBHOE CTEKNO W OBLEITHD HE CONPHRDCHYAKCD.

3. Tnaga o okynap, MEANEHHO € NOMOLLBIO MAKPOBKKTA ONYCKAKTE CTONKK AD NOABAEHWA
YETKOTO MIODPMMEHIA,

4. Paccmotpute mukponpenapar npy Gonswom yoenwdennn (10x10), wenonbsyn mukpo-
BT AR HACToRIM peskocTi, Maydwre mopdonoreciine ocoberHocTit CTPORNKA CHOPANT 1A
nanoporkiika, Bunomarte sapaime Ne 2 (nycr Net—d4),

5. Nposepwie cweny Mmukponpenapara, HeoGxoguMo onycuts NpeaMenisi cronue, or-
WATH NI GhIICaLII NPEAMETHOTO CTEINIA K ANy PaTHO 33 BOKOBUIE CTOPOHDI CTEKNA HILATL
MK PO NPEnapar,

6, Yeranonwre cnepyiouys muiponpenapar, na bonuwom yeennseian [ 10x 10) paccrorpu-
16 cIporime Bt nanopo e, Banomare saganee Ne2 (nywier Ne 5--8),

1, Yeranounre cneayiowmit miponpenapat, ia Gonswom yseawieroan (10x10) paccmorpie
T8 CIPORHME 3APOCTIA NAno poTiia. Buinonwie sagaime N3,

B, Caenaitre onucanme NPoUECCon, NPOHCXOAALLMY B CTPYITY Pax NAMOPOTHMKA HA PASHbIX
CTAAMAX WATHEHIO 1O LHIKNE,

O6pamume Bnumonuel

Xpomocomili 1abop HOMIM, KONBLA CROPAIIHA, MALEHTB, KHAYIHA W DA L0 Wb
(2n), a cnop ramnongieslit (n).

MNpeacrasneime pesynsratos wabniogen i

3adanue 1.

CapnaiTe coOTBRTCTRY IO LWLKWE MO ANKCHK,

Diwlo|w| =] -




3aganue 2,
Paccraorpute Mrukponpenapar CNOPOroKHA 1 CAGNAIRTE CAEAYIOLLME NOANKCH, HOXIA CNo-
PANTHA, KONBLUO CROPAKIISA, YETbE, CNOPLI, NNALEHTA, HIKAYIXH, CHOPANT K, Baiia,

Cnopanns nanopotimika Copyc
-~

1) 2) 3) 4)
5) 6) 7) B)

3apauue 3.
Paccmorpute MuponpenapaT 3apocTol NANOPOTHIEKA W MukpodoTorpadiio monogoro
cnopodmra. Caenaire cneayiouyse NOANKMCH: CIOEBKILE, PUIDKAL], APXETONKM, ANTEPHAMM.

3apocToK NanopoTKKKa Monoaois cnopodiut

f) 2)
3) 4

BoiBodesi;
1.Kakosa dyrymnn mipysmua?
2.0na dero neobxopnmo KONABLO cnopairaa?



3. Tae obpasyioren rameTsly nanopoThika?

4, Kak npoucxofuT NONOBOE pasMHOKEH e Y NANOPOTHIKOB?

5. [ne obpasyiores cnopel y nanopotkuka?

6. Fae obpasyerca 3apofbl HOBOTO PACTEHKA Y NANOpOTHIKa?

Koumpononeie Bonpocsi:

1. Onpegennts Xporocomibiii kabop 3apocTia nanopoTiiska?

Orser; ranno kg bl (n).

2. Bee npuBeagHibIe HIOKE XapakTepreTHIts, KPOMe ABYX, HCNONB3YIOT ANA ONKCAHKA M3~
HEHHOTO LKKkna nanopoTHika. Onpegenute gBe xapakTepucTHii, ¢Bbinagaiowper 13 obuero
cnieKa.

1) copychl NPHIKPBLITBI KLY 3KE M

2) U3 CNOpbl PA3BKBACTCA NPEAPOCTOK (NpoToHema)

3) cnopanrii pasEHBAIOTCA Ha BaAX

4) apxeroiii 4 aHTEPHAKK PA3BHBAIOTCA HA PA3KbIX rameToduTax

5) 3 cnopbl passHBEALTCA 3APOCTOK

Omper: 2, 4.

3. YeranoBHTe COOTBETCTBHE MEXAY CTPYKTYPaMu NAnopoTHUKA W HaBopomM XPOMOCOM: K

KK AOR MO3MLKK, AaKHIOH B nepBom cTondue, nogbepuTe COOTEETCTBYIOLLYIO NO3KUKIO H3 BTO-

poro ctonbuya.
CTPYKTYPbI NAMNOPOTHUKA HABOP XPOMOCOM
A) Baita 1) rannomu bl
B) pusorabl sapocTra 2) punnougibi

B) kneti kopresrwa

[ kneTin apxeronia

1) cnopa

Sanuwute wedpbl & 1Ta8nKUy NOJ CODTBRTCTEY IOL, MK By KBAMM,

A) E) B) M H)




IIpunoxenne S.

Nabopamopnan paboma Ne 5
«CpaBuumencnad xapakmepucmuka 0OHOKNCMOYHbIX Op2aHUIMOBy

TeopemHueckue coepeHns

K npocrefwmm o THOCATCA OAHOKNETONKbIC O pralik3mbl, Berpevalotes npaktwyecki 8o beex
cpepax oOrTaNis: BOAKAA, NOUBENHAA, OpraluaMelias, Pasmepsl Tena MoryT CHALHO Bapbi-
popath, kaubonee menkue Gyayt 2— 15 mim, Gonblwmictoo ot 50 go 150 mim, a ectb nacTon- -
uge ervrantoie, Undiysopun popa Busorio okono 1,5 mm s gy, rperapusa Porosporo
gijonteo po 1 €M, a pakonunbl HOKOTOPLIX thopamuhep aocTrraioT grametpa S=6 cm.
Kneri npocrefuero ABARETCH CAMOCTOATENLILIM OPrak3MOM, KOTOPOMY CHORCTBENHL] BEe
Wil gy oOMEen BEUECTN, ANOKENE PO PLKKIAOCTL, pasmiomenie, Ommn 13
KPWIERKER, 1O KOTOPOMY knaccwpuupuposant npocreiumx Duin cnocob e nepeaskenis,
JBwren e OANOKNETCHIOIO OPraMIMa OCYLLECTIIAETEN € NOMOLLBIO PASHLIX OPrAHOMAOE W
BLIPOCTON WHTOMAAZMEL Y CAPKOADBLIX ANA NEPEALIOKENNA 1 3AXBATA NKHLM NPl HeoBXOAMMO- -
e obpasylotes nomnonomin —— ncesgonoaun. Oln npegcramnaiot cobolt Bbipoctsl yuro-
MAasMbl, YKpPEnieHtele BoAoKKamMn uutockeneta, Hryrukopole NEPEABHIAIOTEA € NOMOWLID
OANOTO WK HECKONBIGK KIYTHKOB, & iy 30 it — GNArOAAPA MHOTOMKCNEHHBIM PECHHIKAM,

Bamueiiumm yenosuer ANa i3l NPOCTERMX OPranH3Mon ABNACTCA HANMYKE WIAKD I
cpedbl (Boaa, BAAra NONBLI, KPOGb, MEXINIETONHAA WHAKOCTE K AP.). BONbWKHCTBO K3 X —

CoOBOANO WUBYLLIE OPraHk3Mbl, XAPaKTEPHIYIOWIMECA pasnkyibiMK cnocoBamu nepesbioke-
KA. Taiowe B NpKpoAe BCTPEHAIOTCA 1 NapasuTHYeckie rpynnsl. Miorie us wiex sosbyautenn
Tmenbix 3abonesainit yenoseka, kanpumep, Plasmodium, soisbisaow ui Gonesis (Manapus),
ybuswasn no cpemmm ouenkam Gonvlwe noger, yer nobas apyras,

JnA Kaydeima NPOCTERIWKK MOKHO HCNONLIOBATL NOCTOSHHLIE MKKPON PENApaThLl, a Tak-
HE PACCMATPHBATL BOANBIE PACTEOPDLI K3 NPUPOAKLIX Bogoemos, Bnaropaps duKcHpobalibim
MUKPONPENAPATAM BOIMOMKNO PACCMOTPETE BHYTPEHIIOID CTPYKTYPY KNETOK NPOCTERUMX op-
FANMIMOL, OAHIKO BPEMEHILIL MEKPONPENAPaTLl MOTYT GbiTh NPHIOTOMIGHE! KAK YdEHMKaMM
12 3AHATHAX, TAK 1 YHHTRAAMMK NPKH NOATOTOBKE K 3aMATHAM, [LNA NPHIOTOBAE A MUKpON pena-
PATOB € MK BbIMK OPrakmu3Mami yaobiee BCEro HENONKIOBATL BOAY W3 NPYAOR WK O3ep ¢ Op-
FARMYLL KO BABECLIO.

[Npakidecian YacTs

Hene pabomon wsyuuin 0coBenHOCTH CTPORIS 1 KUIHCASATENLHOCTH NPOCTEALINK
(Protozoa),

OGopydoBanue u mamepuansi NPEAMETILIE CTEKAL, NOKPOBNBIE CTRKAA, NPENAPOBANL-
AR MENA, MEHLET, e Tia, kT posant an By Mara, MUKPOCKON, MIKPONPENapaT Kikpysopu-
ATyhenbica, JBreNE, MEPIbIT CTAKLI € BOADI 13 NPUPOANOTO BOACEMA, BaTa,

Texnuxa GezonacHocmu:

1. MNepeg wavanom pabots ocoobopmuie pabouee MECTO OT NOCTOPONHKX NPEAMETOD,

2. Cobmogarire ocTOpomHOCTs NP pabote ¢ NPENAPOBANLILIMK UIAAMY, NPEAMETHbIMIA W
NOKPOBHBIMK CTEKNAMN BO M3BEKaMME YKONOB 1 NOPL30E.

4. Mpucrynaiite k paboTe Tonsio Toraa, koraa ybegurecs o uenpasocTi Mukpockona. Tou-
O BINOAMARTE YKA3AKKA Y4UTENA NPK PaBoTe € HItM B OTHOLLIEHHM NOPAZKA ALHCTEINA,

5. Mo okordanin paboTsl npuseante b nopagok paboyee MecTo.




flopadok npoBedenun skcnepumMenma:

HYaeme 1.

NpuzomoBaenue Bpemennaix Mukponpenopomod (npu peome ¢ 20moBeiMu MUKponpeno-
pomosu nepexodume cpoly ko Bmopol socmu pobomst)

1. Ha npeameThoe CTEKNO HAKECTH KAMAIO BOAKOTS pacTsopa (BOAOEM, aksapkym u Ap.) ¢
NOMOLLBIO OB bIKHOBEIHOM NHNETKI.

2. MNomecTiTe B KANN IO BOAL! KA NPEAMETHOM CTEINE KECKObKO BONOKOH Barbl, SaTem aK-
iKY PATHO PACNPEACAHTE KX NO KAMVIE NPENAPOBABHOIK HINOM K HAKPbITE NOKPOBHbLIM CTERAOHM.

3. Hactpoitte mukpockon. Cronik pomken Borb onywien, coet cokycuposan s okyaape,
axadipartsa NOAHOCTLIO OTKPLITA, yETakomeHO Manoe yoenudetre (4x10).

O8pomume Buumonuel!

DA NpUroTOBACHKA BPEMEKHEIX MUKPONPENAPATOD & NPOCTEMALIMMH, MOXHO HENOAL3OBATL
1HE TONBKO BOAY M3 BOAOEMOB, HO W AKBAPHYMIYIO BOAY KAk paszsecTh B 50 Mn BOAONPOBOANHONA
soabl 1 CTONOBYI0 NOXKY LBETCHHOTO MPYHTA (K3 rOpWka B KOTOPOM AABHD NPOK3PACTALT pac-
Tenne). Jlydwe cpasy npurotoBuTs 5—8 npeaMeTHbIX CTEKON HA KOTOPbIE Bbl HAHECETE KanK
BOAL!, 4TOBbI YEEAKHUTL WakChl Ka HAXOKACHKE NpocTeiwix. BaTkble sonokHa neobxoanmbl
LNA YMEHBLWEHUA CROPOCTH NEPLABHIKEHHA OPraHu3Moe & kanae sogbl. Ecnn 210 He nomora-
2T, € MOMOLL bIO (IIETPO BAN RO BYMAark HYKHO YMEHbLNTE OBBEM MHUAKOCTH.

HYacme 2,

Pofomo ¢ MukponpenopomoMu

4, Hactpoite rmurkpockon. Cronui gomxen Sere onywel, coer cokycuposan b oKkynape,
aradiparia NONKOCTLIO OTKPLITA, yCTAKOBNEHO Manoe yoenudetke (4x10).

5. PasmecTiute MMKPONPENApaT KA NPEAMETHOM CTONKKE K NOAIMMITE ero Ao kolua. Mpi
ITOM cnepiTe, 4ToObl NOKPOBHOE CTEKNO 1 OBBEKTHE HE CONPIEKOCHYIKCH.

6. Mnaga B okynap, MEANEHHO € NOMOLWEIO MAKPOBKITA ONYCKANTE CTONKK A0 NOABACHHA
YeTKOTO H30BpwKElMa.

1. Paccmotpure mukponpenapar. Hadgute kaenos npoctei .

8. Paccmotpute cipyrTypy knetok npu Sonbwiom ysenrdenin (10x10), wenonbsya mukpo-
BANT ANA MACTOMKK PE3KOCTH, 3apuCyifTe CTPOEIMKE IBIEHDb B CODTHETCTBYIOWCH AYekKe Ta-
Gnu bl Ne 1,

9. MNpovepnte cMeny mukponpenapata, Heobxopumo onyctite NpeameTHuii cronuk, or-
WATL NANKK IIICALM K NPEAMETHOTO CTEINE 1 aKKypaTHO 38 BOKOBLIE CTOPOHLI CTERNA HILATL
MK PO NPenapar,

10. Ycranounre cneayiounis mukponpenapat (widysopus-tydensia), wa Gonbiuom ysenn-
senin (10X10) paccmorpure crpoeiie opraiusia, 3apucyitte Hinhy30pwio B CooTBEICTBYIO-
e pdedice Tabnag Ne 1,

1. Mpopegnre Cpauerenuiniii AHANKS CTPORKUA KALTOK NPOCTERILKY OPral3mMon 1 3a-
naniewre Tabnuuy Ne3, onppancs wa pucyto Ne 1—3,

Mpeacrasneime pesynuraton wabniogenuis
3adanue 1,
1. Pacemorpers MUKPONPEnaparbl O 4HOKNETOHIMbIX OPrait3MoB U BbIABHTL KX CTPYKTYp-
Ho-hynKumoransible ocodennocti. 3anonknTs Tadauuy Ne 1,



PHCYHOK MUKPONpENapaTa OnucaHne KNETOWHBIX CTPYKTYP

Amidia

AurneHa

WndyaopurTydenska

Wenonbays matepuantt ydeduia i TROPETHHECKYIO HacTb pannoi paborel 3anonkuTe Tab-

nwly Ne 2,
Toénuyo he2
<O OB EHHOCTH KM ZHEAEATENBHOCTH NPOCTEA LM X»,
MNpocreiwne hopma Tena THN NUTBHUR Mepepserne
Areba obuKnoeeHHanA

JerneHa 3eneHan
WndyzopraTydenska

3. CpagnuTe OAHOKARTOUNBIX OPraHiamMoB NO PHCYHKAM Ne1—3 (Hanudme wni oTCyTCTBHE
nph3tara oboskadsTe swakom + uaK ) i sanoniKTe Tabniuy Ne3

Puc. 1. Ameda Puc. 2. Jsrnena Puc. 3. Mudysopua




«Cpan HUTENBHAR XAPAKTEPUCTUKE OAHOKNETOUHBIXY.

To6Bnuyo Ne3

OpraHuzmel

MpusHaku ANA CPpaBHEHUR AmeBa 08bikHo-
BeHHAA

3emeHa senedan | UHdysopur -Tydenska

Knetounan membpana

Unronnazua

Appo

ﬂnu.';eaapwrenbnan BaKyonL

CokparnrensHan sakyoni

Mnactngm

Cretoqy BCTEHTENLH LA MNa30K
[cTrrma)

Opranenns ggixeHHA

BoiBodbi:

14710 06U ero y Of MO KNETOH HbIX MUBOTHibIX?

2Yem oiu oTnryalotes Haydaemble 0GbeKTLI?

3. Kakue cywecTylor opranennsl NEpeas ke A y NPOCTei kX ?

4. C nomMoLLbio Hero OCy WEeCTEAALTCA OCMOPEryNayiea y npocreim?

5. Kak pasnwaiorca neenepyemsl ¢ o8berrsl no THNy nitanma ?

Koumponoueie Bonpocesi:

1. Kakue qepror cTpoen ua ity 3ophm-Tyhenbias CBHALTENLETBYIOT 08 YCAOMHEHM I CTpOe-

A LAMHOTO OPrafi3mMa NO CPaBHeritio C APYrHMit H3YN aemblan Oprafus taarai ?

Oreer: agepibiit Ayaniesm, HECKONBKO COKPATHTENbHbIX BAKYONEH, TPUXOUWCTLI [Kak ane-

MEHT OXOTbl WK 3au.1m"m), nopowkua.

2. MNepepprmetie améSol OCYLECTIIACTCA € NO MOLLbIO:
1. napanop i

2, nCeso”eno Ak

3. pecisen

A, WryTaron

Orser: 2.

3. M3 nepedncneniix Opraonaos HMEIOTCA Y Y30 Pi 1 1t 0 TCYTCTBYIOT ¥ amebbl
1. agpo

2. pech i

3. TprXOLKCTD

4, NOWMHO IO LK K

5. niwesapuTenciean sakyons

6. neanuiyna

7. nopowikya

Oroer; 2, 3,6, 7.

3. Ycraiopkre cootsercTone Mexiy Opraiu3Mmame 1 Kx XZPAK'TQ[JMCTMKOEZ K KCDKAD:! No3u-

UMK, AAHKOI B nepBom eTondue, nogbepiHre COOTERTCTBYIOWYIO NOIMLMIO U3 BTOpOre cronbua.

XAPAKTEPHCTUKA OPTAHW3Mb
A) nnactiabl 1) Sernena

B) naeprbiit gyani 3m 2) Uihysopia
B) pecumuicn

[ eTirma

L sy o

3anuwere yedips o Tabnkyy nog cootseTcToyow MK Dy Kpam,

A) B) B) M )
Orper:

Oroer:

A) i) B) ) )




