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HosicHuTeIbHAS 3aNUCKA
[Tporpamma «Mwup 1moJ, MUKpPOCKOIIOM» HUMEET eCTeCTBEHHO-HAYYHYI0 HANPABJIEHHOCTb.
YpoBeHb 0CBOEHHMSI O3HAKOMUTEIBHBIN.

AKTyabHOCTH nporpamMmbl. CokpalieHne 4acoB OHMOJOTHH, OTCYTCTBHE NPO(UIBHBIX
KJIACCOB, JIENAaeT BBITYCKHUKOB CEJIbCKUX IIKOJI MEHee KOHKYPEHTOCIIOCOOHBIMU, I03TOMY
npo06iieMa UHANBUAYyATIU3alMU 00y4YeHHs OUYEHb aKTyajbHa JIJISl CEbCKOM MIKOJIBI M MOXKET OBITh
peleHa yepe3 CUCTEMY JIOTIOIHUTENFHOr0 oOpa3oBanus. Co3anne yueOHbIX HCCIIE0BATEIBCKUX
paboT TO3BOJMT YYAaCTHUKAM KpYXKKa pACIIMPUTh CBOM 3HAaHUS, HA MPAKTUKE IOHATh
¢dusnonoruuyeckre 0COOEHHOCTH MPOLIECCOB, MPOUCXOIAIIUX B OKPYKAIOIIEM MHUpE.

OranunrenbHble oco0enHoctu. Ha Oaze wnentpa «Touka pocra» obecrieunBaeTrcs
peasninzanusi 0Opa3zoBaTeNbHOM mporpammbl «Mup MOJ MHUKPOCKOIOM» €CTECTBEHHO-HAyYHOU
HaNpaBJICHHOCTH, pa3padOTaHHAs B COOTBETCTBHM C TPEOOBAHUSMH 3aKOHOJATENLCTBA B cdepe
oOpa3oBaHus U ¢ Y4€TOM pekoMeHaanuii denepalbHOrO omeparopa y4eOHOTO MpeaMera
«buonorus».

OO6pazoBatenbHas IporpaMma IMO3BOJISIET HHTETPUPOBATH PEaTU3yeMble 37eCh MOJXOIBI,

CTPYKTYpY H COJEp)KaHUE TpH OpraHu3anuu oOydeHust Ouosoruu B 5-6 Kiaccax,
BBICTPOSHHOM Ha 0a3ze JIro00ro 13 IOCTYMHBIX yuyeOHO-MeToanuecKkux Komrmiekcos (YMK).

Wcnons3oBanue obopynoBaHus neHrpa «Touka pocta» mnpu peanuzanuu jaaHHoil Ol
MIO3BOJISIET CO3/1aTh YCIIOBUSL:

* JUTA pacIIMPEHUs COACP>KaHUS MMKOIBHOTO OMOJIOTHYECKOTO 00pa30BaAHMS;

* JUIs TIOBBIIIEHUS 1T03HABATEIbHON aKTUBHOCTH 00YYarOIUXCS B €CTECTBEHHO-HAYYHOMN

obacru;

* JI7Is1 Pa3BUTHSI IMYHOCTH peOeHKA B MpoIiecce 00ydeHus: OMOIOTUH, €T0 CTIOCOOHOCTEH,

(hopMHPOBaHUS U YOBJIETBOPEHUS COLIMAIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTENH;

* 11 paboThl ¢ OJApEHHBIMHU IIKOJIbHUKAMHU, OPTaHU3alMM UX PA3BUTUS B PA3IUYHBIX
obacTsx 00pa3oBaTeNbHON, TBOPUECKON AEATEIBHOCTH.

[Ipumensis uudpoBble nadOpPaTOPUM HaA 3aHATHUSAX, YyYallluecs CMOTYT BBIMOJIHHUTD
MHO>KECTBO JIaDOpaTOPHBIX pabOT U AKCIEPUMEHTOB. PaboTa ¢ MUKPOCKOIIOM IOMOKET BOBJIEYb
YYCHUKOB B YIUBUTENBHBIH MHpP TPUPOABI, Oojee JAeTalbHO paccMOTPETh YCTPOHUCTBO
MHUKPOOPIaHU3MOB, CTPYKTYPHBIX KOMIIOHEHTOB Pa3HbIX OMOJIOTMYECKUX OOBEKTOB.

HoBu3Ha nporpammsl 3akirodaeTcss B MeToaunyeckoMm mozaxoze. IIporpamma «Mup mopg
MHUKPOCKOIIOM» CO3/1aHa JUIsl y4eHUKOB 5-6 ki1. [Iporpamma yuuThIBaeT BO3pacTHbIE OCOOEHHOCTH
pedsAT M CcrmocoOCTBYET pa3BUTHIO JETCKOM  JIIOOO3HATENBHOCTH M IO3HABATEIbHOTO
uHTepeca. Kypc BKiIIOUaeT TeopeTHuecKue W MpakTHueckue 3aHsaTvs. Kaxkaas Tema HaunHaeTcs

TEOPETUYECKUM 3aHSITHEM M 3aHHMATeJbHBIM ypokoMm. Ha jjaGoparopHbix paGoTax yd4eHHUKH



UIIYT OTBET HA IIOCTaBJIECHHBI BOMNPOC C IOMOIIBI0 MHKPOCKOIIA W HCIOJIb3YsS Hay4dHO-
NOMYJISIpHYIO JIuTepaTypy. OTBET Ha BONPOC (PUKCHUPYIOT B allbOOMax € MOMOIIbIO OMOJIOTHUECKUX
PUCYHKOB, OIIOPHBIX CXEM.

OcHOBHOM  MeTOJ, MCHOJB3YEMbIH Ha  3aHATHUM.  YACTHYHO-TIOMCKOBBIH H
ucciaenoBare/bckii. Pebstam 1aércs BO3MOXKHOCTh CAMUM KOHCTPYMPOBAaTh BOMPOCHI IS
CIICAYIOIINX 3aHATHH.  3aHATUA MOJEIUPYIOTCS B OCHOBHOM II0 TEXHOJOIMH Pa3BHTHA
KPHUTHY€CKOI0 MBIIICHHS U BKIIOYAIOT TPH 3Tara: BEI30B,0CMBICICHUE, pedieKcusl.

IMeparornyeckasi uejsecood0pa3sHocTb. MUKPOCKON — YAMBUTENbHBIM nprbop. OH — Kak
BOJILIEOHOE OKHO, Yepe3 KOTOPOE MOXHO 3alIAHYTh B 3araJOYyHbli MUKPOMHpP. DTO MOA0OHO
CBOET0 pojia MyTELIECTBUIO B MAPAJUIENIBbHBI MUP, KOTOPBIM HaXOAMUTCA 31E€Ch, HEMOJAIEKY, HO
CKPBIT OT OOJIBIIMHCTBA JIFOICH.

Tort, k10 paboTaeT ¢ MUKPOCKOIIOM, B KaKO-TO Mepe HaUMHAET OILYILATh ce0sl (U HEpEenKO
BOCIIPUHUMAETCSI OKPYXKAIOIMMH) YEJIOBEKOM 0CO0Or0 Kpyra «IOCBSILEHHBIX» B JIESATEIbHOCTD,
OMM3Kyr0 K Hayke. MOXHO cKa3aTb, 4TO JUIsl IOJPOCTKA 3TO — IEPBBIA OMNBIT PabOTHI,
MaKCUMAaJIbHO MPUOJIMKEHHOW K HAYYHBIM MCCJIEA0BAHUAM, BO3MOXXHOCTH OIIYTUTH CeOs
«HACTOSIIIUM» YYEHBIM, HCCIIEI0BATENIEM, OTKPBIBAIOIIUM TallHbl HEBUAUMOI'O MUPA.

Bcé 710 nmoxasbIBaeT noTeHIMal y4eOHON AeATEeIbHOCTU MOAPOCTKOB C MUKPOCKOIIOM, H,
MIPEK/IE BCET0, B OTHOIIEHUH (JOPMHPOBAHHUSA MX HAYYHOT'0 MHPOBO33PEHUS.

Anapecat nporpammbl. O0pa3oBarenbHas nporpaMma «Mup 1Mo MUKPOCKOIIOM» paccuyUTaHa Ha
peanm3zanmio B rTpymme w3 7-12 oOywaromuxcs B Bo3pacte 11-13 ner ma 6Gaze MBOY
bonsmeomsopuunckas COLI

IIpakTnyeckass 3HAYMMOCTb /JIS1 LeJeBOM TpPyNNbl. Ydaliyecs IO3HAKOMSATCS C
yCTpOICTBOM MUKpoOcKoma. B xoie mabopaTopHbIX paboT OyayT NPUMEHSTH €T JIJIsl 3HAKOMCTBA C
Pa3HbIMM IIapCTBAMU XKUBOU NpUpoibl. J[aHHBIE 3HAHMSI HEOOXOAMMBI YYaIUMCSI AJIsl TOATOTOBKH
K BIIP u OI'D.

IIpeemcTBeHHOCT, NPOrpaMMbl € NPeAMETHBIMHM INPOrPaMMaMM  YYpesKAeHM,
o0pasoBatenbHbIX opranm3anmii. [Iporpamma «Mup moj MHUKpPOCKOIIOM» pacIIMpPSIET 3HAHUS
MpeIMeTHOM 00acTh GUOJIOTHS U TIOMOTAET I1y0Ke U3YUUTh TaHHBIN MpeIMeT.

O6bem mporpammbl (K0a-Bo 4acoB) O0nEM ydeOHOTO Kypca 3a roxa: 35 3aHsaTwid, 35
y4eOHBIX YacoB.

Cpoxn ocBoeHusi mporpammbl. Cpok peanuzanuu nporpaMMmel — 1 ydeOHBIH TO..
Oco0eHHOCTH  peaqu3anu¥  00pa30BaTeJbHOIO  mpouecca, (OpMblI  OpPraHM3alUH
o0pa3oBartesibHOro npoiecca. [Iporpamma peanusyercs Ha 6aze MbOY BombieomBopiimHckas
COLI B cnenuanbHO oOopynoBaHHOM kiacce — «Touka pocra». 3aHATHS NPOBOIATCS C
HUCTIIOB30BaHUEM nabopaTtopHoro obopyzoBaHus, MukpockonoB, MKT obopynosanus. Mcnonb3ytorcs
pasHbIehOpPMBI OPraHU3aIIN pabOTHI C TeThbMH: (PPOHTATBHAS, TPYIIIIOBAasl, MHAUBHTyallbHAs padorTa.

®opmbl 00ydyeHus. Ounast

Pexxum 3ansaTuil. 1 3aHdTHE B HEZIENIO IPOIOJDKUTENBHOCTHIO 10 1 gacy.



Ilesbs nporpaMmsi:

CO3JaHUC YCJIOBI/Iﬁ IJId pa3BUTUSA I[QTCKOI\/'I J1I0003HATEILHOCTH U ITI03HABATEILHOTO

UHTEpeca.
3agauu nporpaMmsbI:
Ooyuarowue:
o (dbopMHpOBaHUE MPEICTABICHUH O TPUHIMIIAX (GYHKIIMOHUPOBAHUS MUKPOCKOIA M 00

OCHOBHBIX METOJaX MUKPOCKOIIMPOBAHMS,

J dbopMupoBaHUEe CHaYajga yMEHUSs, a 3aTeM U HaBbIKa pabOThl C MUKPOCKOIIOM U
MUKpOTpenapaTaMu;
J dbopMupoBaHue yMeHUs TpapuUyecKoro OToOpakeHHsl HaOJI01aeMOro ¢ TMOMOIIBIO

MHUKPOCKOIIa I/1306pa)KeHI/I$I Ha 6yMary;
L4 3HaKOMCTBO 06yqa101u1/1xc;1 C OCHOBHBIMH IIPCACTABUTCIIEIMM MHKpOMHpPpA U C

MHUKPOCKOIINUYCCKUM CTPOCHUCM NOCTYIIHBIX IJIS UCCIICAOBAHUA MaKpOO6I>eKTOB;

o 3HAaKOMCTBO C CUCTEMAaTHKON HCCIIeyeMbIX 0OBEKTOB

° Pazeuearowque:

o pa3sBUTHE CAMOCTOSTEILHOCTH IIPH BEICHUHU YU€OHO-II03HABATEIbHON 1A TEIbHOCTH;

. OCBOEHHUE HaBblKa pabOThl CO CIPAaBOYHON HAYYHOW M HAYYHO-NOMYJISIPHOM JIUTEpaTypoi

(mouck u 0T60p HEOOXOAUMOT0 MaTepuana);

. (GbopMHUpOBaHNE YMEHHUS ONPEIEIIATh KUBOTHBIX C TOMOLIBIO aTJIaca-ONpeIeIuTeNs;
. Bocnumamenvnuwie:
. pa3BUTHE SMOLMOHAIBHON Cepbl U BOCIPHUITHS, COXpAaHEHHE YyBCTBA YyJMBIECHUS,

BOCXHILIEHUS OTKPBIBAIOIIMMUCS TPAHIMH KPACOThI TPUPOIBI ITPU CO3EPLIAHUN MUKPOMUPA;
. pa3BUTHE MOTPEOHOCTH B TO3HAHUM;
. (dhopMHUpOBaHKE YBAKUTEIHLHOTO OTHOIIEHHUS K O0BEKTaM MPUPO/IBI;

° IOBBIIICHHUC peﬁTHHI‘a IprUpoabl B CUCTEMC LICHHOCTEH MoApOCTKaA.



4.3 YyeOHbIH IVIAH

Ne i/ Ha3Banue Kosun4yecTBo 4acos Dopmbl
arTecTalMu
pasuesa BCEro Teopus NMPaKTHKA
(KOHTPOJIsT)
1 BBoaublit 1 1 0
HHCTPYKTaX 110
Tb
2 VBenmnunTeasH 2 1 1 Tect

bIe TIPUOOPHI

3 PacTurenbHas 12 2 10 Tecr
KJIETKA
4 Bakrepuu 3 1 2 Odopmienne 71a6.
paboTsI
5. ['puOsI 3 1 2 Odopmienne 1ab.
paboTsI
6. Mup 3 1 2 Odopmienue nab.
MPOCTEUIIINX
paboTsI
7. MunHu — 10 2 8
3ammra MUHU-
HCCIeI0BaHUS
POCKTa
Hroro 34 9 25

4.4 ConepixaHue NporpaMMbl.

Pasnen 1. Beoouwiii uncmpyxkmasic no Th (1 u.)

IIpaBuna pabotel B kabunere. [IpaBuiia paboTsl ¢ 060pyI0BaHUEM.

Pa3nes 2 YBenuunrteabHble NPUOOPHI

Teopusi: Vcnonp3oBaHue yBENTUUYUTEIbHBIX MPUOOPOB MPU HM3YYEHUU OOBEKTOB KHBOU
IPUPOJBL. YBEIMUUTEIbHBIE NMPUOOPHL: JYIbl pydHas, MITaTuBHas, Mukpockon. P. T'yk, A. BaH
JleBenryk. Yactu Mukpockona. Mukponpenapart. [IpaBuia paboThl ¢ MUKPOCKOIIOM.

IIpakTuka: JlaGopatopHas pabora Ne 1 «M3yyenuwe ycTpoHCTBa YBEIHMUUTEIbHBIX
npubOpPOBY.

Paznen 3 PacTturenbHas kierka
Tema: Knerounoe ctpoeHue opranu3mMoB. MHoroo0Opasue KieTok. MeToabl u3ydeHus

KHUBBIX OPraHU3MOB: Ha0JI0JICHUE, U3MEPEHHE, YKCIICPUMEHT.
Teopusi: Ctpoenue xierku. Tkanu. Knerounoe crpoenue pacrenuii. Knerka.Yactu
KJIETKU U UX Ha3HauYEHUE.

IIpakTuka: 3HAKOMCTBO C KJIETKaMHU PACTCHUN C IMOMOIMIBIO MHUKPOCKOIIA, pacCMaTpUBaHUE CTPOCHHE



KJIETOK KOKHLIBI JIyKa, SIUAEPMHUCA JINCTA T€PaHU, CTPOEHUS IPOPOCTKOB KOPHS JTYKOBHUIIBI,
MHUKPOCKOIIMYECKOH CTPOCHUE BETKH JIepeBa, ONPEIEICHUE )KU3HECTIOCOOHOCTH MBUIBIBI OKPAIIIMBAHUEM,
cTpoeHue miuactui. Pa3nuuHble BUIbI TKaHEH: OCHOBHAs, IOKPOBHAs1, 00pa3oBaTelibHas, IPOBOAALIAs,

MEXaHHU4YCCKasd.

Paznen 4: baktepun. MHoroo6pasue 6akrepuid.

Teopusi: bakrepuu: CTpOCHHE M IKU3HEACATEIBHOCTh. bakTepuu — NPUMHTHUBHBIC
OZIHOKJIETOYHBbIe OpraHu3Mbl. CTpoeHue Oakrepuid. PazMHOXeHHE -OaKkTepHil JIENICHUEM KIICTKH
HaaBoe. bakrtepuu Kak camas JpeBHsSs Tpylna OpraHu3MoB. [Iponecchl KU3HEAEATEIbHOCTH
Oakrepuii. [TonsiTue 00 aBTOTpOdax U rereporpodax, MPOKapUOTax 1 IyKapuoTax.

IMpakruka: PaccmarpuBaHue  OakTepuii Ha  TOTOBBIX  MHUKpoIpemaparax ¢
WCTOJB30BaHUEM - IU(poBOro MuKpockoma. I[IpuroroBneHue mnpenapata OakTepuu CEHHOU
HaAJIOYKH

Paznen 5: Muoroo6pasue rpu0oB, UX PoJib B IPUPOJIE U )KU3HU YEIOBEKA.

Teopusi: MHOrooOpasue u 3HaueHue rpudoB. CTpoeHre NUIANOYHBIX TprOoB. [1necHeBrie rpuodHl,
UX WCIIOJIIb30BaHUE B 3/[PABOOXPAaHEHHUH (AHTHOMOTHK MEHUIMIUINH). OJHOKIETOYHbIE  TpUOBI
— gapoxokd. VX ucmonp3oBaHue B XxjeOoredeHWH W nuBoBapeHHH. CheloOHBIE U SIOBHUTHIC
rpu6sl. [IpaBuna c6opa u ynorpedbnenus rpudos B nuiny. [lapazutuueckue rpudsl. Pois rpudos B
NPUPOJIE U )KU3HU YeJIOBEKa

IIpakTuka: ['0TOBUTh MUKpOIIpenapar KyJbTyphl Ipoxokeil. M3ydars ruiecHeBble TPHOBI
10T MUKPOCKOIIOM IIPY MaJIOM YBEJIMUYEHHH Ha TOTOBBIX MUKpPOIIpenaparax.

Pa3nesn 6: Mup npocreiimux

Teopusi: JKusornbie. IlpeacraBnenue o ¢ayHe. OcoOEHHOCTH  KUBOTHBIX.
OMHOKIIETOYHBIE 1 MHOTOKJIETOYHBIE OPTaHU3MBL. POJTb )KHBOTHBIX B IPUPOJIEC U KU3HH YEIIOBEKA.
3aBHCUMOCTB OT OKPYKaIOLIEH cpeibl

IIpakTuka: ['oToBUTE MUKpoIpenapaT KyabTypbl amed. OOHapy)keHHe OJHOKJIETOYHBIX
KUBOTHBIX (POCTEHININX) B BOJHOM cpeJie C NCIOIb30BaHUEM IU(PPOBOrO MUKPOCKOIIA.

Pasznen 7: MuHH - HccieJ0BaAHUA
Br160op TeMbl HcciieI0BaHMs, TIOCTAaHOBKA LM U 3ajad,



4.5 Oxxupaemble pe3y/ibTaThbl.
Ilpeomemmnoie pesynomamel:
B pesynbraTte n3yuenus kypca «Mup 11oa MUKPOCKOIIOM» yJalluecs:

e OCBOSIT METOJ, MHUKPOCKOIHMPOBAHUS PA3TMUHBIX OMOJIOTHYECKIX OOBEKTOB;

e OBJIAJCIOT IPAKTUYECKMMHU HABBIKAMH IIPUTOTOBIIEHUS] MUKPOIIPENapaToB;

e OBJAJCIOT HABBIKAMU JIAOOPATOPHON PAOOTHI;

e  IOJy4YaT BO3MOYKHOCTb PACIIMPHUTh, CHCTEMAaTU3MPOBATH U YIIyOUTh HMCXOJHbBIE
IIPEICTABIEHMS O IPUPOJHBIX 0OBEKTAX U SBJICHUSAX KaK KOMIIOHEHTaX €AMHOI0 MUpPA, OBJIAJCIOT
OCHOBaMH IPaKTUKO-OPUEHTHUPOBAHHBIX 3HAHUU O MPHUPOAE, MPUOOPETYT LEIOCTHBIM B3IV Ha
MHUD;

e IOJyyaT BO3MOXKHOCTh OCO3HATh CBOE MECTO B MUPE;

e IIO3HAKOMSATCS C HEKOTOPBIMHU CHOCOOAMM M3Y4YE€HHUs MPUPOJIbl, HAUHYT OCBAUBATh
YMEHHUSI TPOBOAMTH HAONIONEHUS B NMPUPOJE, CTaBUTh ONBITHI, HAaydyaTcs BUACTh M MOHHUMATh
HEKOTOpbIe IPUYMHHO-CJIEJICTBEHHBIE CBSI3U B OKPY’KAIOLIEM MUDE;

e IOJyyaT BO3MOXKHOCTb HayYUTHCS MCIIOJIb30BaTh Pa3IMUHbIE CIIPABOYHBIC M3/1aHUS
(cmoBapu, SHIMKJIIONEIUH, BKIIIOYasi KOMIIBIOTEPHBIE) U JETCKYIO JINTEPATYPy O MPUPOJIE C LEIbIO
MOMCKa TO3HABaTeIbHOW HH(OpPMalMM, OTBETOB HAa BOIPOCHI, OOBSICHEHUW, i1 CO3AAHUS
COOCTBEHHBIX YCTHBIX MJIM TMCbMEHHBIX BbICKa3bIBaHUIA.

JIuunocmmuvie u memanpeomemuoie pe3yibmMamsl 0C60€HUSA KypCa

MeranpeamMerHble

JInuHOCTHBIE

Yuamuecst 1015KHbI YMeThb:

. METOAMKY pPabOThl C  OHOJIOTHYECKUMU
00BEKTAMHU 1 MUKPOCKOTIOM;
. MOoJ PYKOBOJCTBOM YUWUTENs MPOBOJIUTH
HEMOCPECTBEHHOE HAOII0IeHHE;

. MOoJ PYKOBOJACTBOM YyuuTeNs O(QOpMIISATH
OTYET, BKJIIOYAIONIMIA ONMUCaHWE HAONIOJICHUsS, €ro
pe3yIbTaThl, BHIBOIBI,

. oJIy4daTb 6I/IOHOFI/IquKyIO I/IH(pOpMaI_[I/IIO nus3

Pa3INYHBIX UCTOYHUKOB;

Yuamuecs J0JKHbI:

. UCIIBITBIBATh YYBCTBO TOPJOCTH
32 POCCUICKYIO OMOJIOTHUECKYIO HAyKY;

. yMETh peann30BbIBaTh
TEOPETHYECKUE TTO3HAHUS HA TPAKTHUKE;

. IMOHUMATh COIMAITEHYIO
3HAYUMOCTb U COJEpKaHUe Mpodeccuid,
CBSI3aHHBIX C OMOJIOTHEH;

. HCIIBITBIBATh JI1000Bb K npupoac;

. MpHU3HaBaTh MPaBO KaXJ0ro Ha




L] OMpCACIIATh CYIICCTBCHHBIC MMPpU3HAKH COOCTBEHHOEC MHCHHUC,

0o0BeKTa. . YMETb OTCTauBaTh CBOIO TOYKY
. MNOHATHUS  EeNH, OO0bEKTa W  THUIOTE3bI | 3pEHUs;

UCCIJIEIOBAHMUS; . KPUTUYHO OTHOCHUTHCSI K CBOUM

. UCKaTh U HAXOJUTh OCHOBHBIE MCTOUYHUKHU MOCTYIIKaM, HECTH OTBETCTBEHHOCTH 32
nH(popManuu; MOCIIEICTBUS;

. 0pOpMIISTD CITUCOK HCIIOJIb30BAHHOM | e YMETb CIyLIATh U CIBIIIATh
JUTEPaTyphl; JIpyroe MHEHHE.

. BBIJICTISIT OOBEKT MCCIICIOBAHUS;

. pa3fenarThb y4e0OHO-UCCIIEA0BATENBCKYIO

ACATCIIBHOCTDh HA J3TallbI,

. BBIIBUTATh THUIOTE3bl U OCYLIECTBISITh UX
MIPOBEPKY;

. paboTath B rpyrrie, nape;

. MOJIb30BATHCS CIOBAPSMU, SHIUKIONEIUIMU

IPYTUMHU Y4€OHBIMU ITOCOOUSMU;
. IUIAHUPOBATh u OpraHU30BbIBATH

HCCICA0BATCIIbCKYIO ACATCIIbHOCTD,

4.6 OxxuaaemMblii pe3yJIbTaT peaju3aliu MPorpaMmbl

OOyJaronuie TOJMy4YaT HABBIKM pPabOTBI ¢ MHKPOCKOIIOM W MHUKPONpENapaMu, HAy4aThCs TrpapuuecKu
oToOpakaTh Ha Oymare M300pakeHHE ¢ MUKPOCKOTIA, MIO3HAKOMSITCS C OCHOBHBIMH MPEJICTABUTEISIMU MHUKPOMHPA
U C MHUKPOCKOIUYECKUM CTPOCHHEM JOCTYMHBIX JUIS HMCCIEIOBaHUS MakpooObekToB. Haywatcs paboraTh co
CIIPaBOYHOM M HAYYHO-TIONMYNSAPHOM JHUTEpPaTypoOil, Pa3OBBIOT CAMOCTOATEIHHOCTh MpPU MPOBEICHUH Y4eOHO-

HCCIICIOBATEILCKOM ACITCIIbHOCTH.

. Bocnumamenvnuwie:

. pa3BUTHE AMOLIMOHAIBHON CQepbl U BOCHPUATHSA, COXPAHEHHE YYBCTBA YIUBJICHMUS,
BOCXMIIEHUS OTKPBIBAIOIIMMHUCS TPaHsIMU KPACOTHI IPUPOJIBI IPH CO3EPLUAHUN MUKPOMHUPA;

. pa3BUTHE NOTPEOHOCTH B IO3HAHUHY;

. (dbopMUpOBaHNE YBaKUTEIHHOTO OTHOIIEHUS K O0BbEKTaM MPUPOIbL;

o MOBBILICHUE PEUTHHTa IPUPOBI B CUCTEME IIEHHOCTEH MOAPOCTKA.



4.7 KanennapHsblii yueOHbI rpaduk

CEeHTsIOpb OKTSAOpPH HOSIOpb
Ne Hemenn 1 2 3 4 1 2 3 4 1 2 3 4
1 ron oOyueHus TeOpI/IH 1 1 1 1 4
Ipakruka | O 1 1 1 1 1 |1 1 1 8
KonTtpons
aekadpb SIHBapb deBpannb
Ne nenenu 1 2 3 4 1 2 3 4 1 2 3 4
Teopus 1 1 1 3
Ipaktnka |1 |1 |1 1 1 1 1 1 1 9
KonTposb
MapT anpeJb Maii
Ne nenenu 1 2 3 4 1 2 3 4 1 2 3 4
Teopus 171 2
IIpakTuKa 1 1 1 1 1 1 1 |1 8
KonTtpoins
HIOHb HI0JIb aBrycr
Teopus
[IpakTuka
Koutposns
IIpomexxyTouHass W MTOroBas
aTrecranus

4.8 YciaoBus peanu3anuy NporpaMmbl
3ansTHs OyIyT MPOXOAUTH B KaOMHETe OUOJIOTMU ¥ XUMHUU. [loMerieHre 000pyI0BaHO MO/ MPEToAaBaHKe
JUCIUILTAH XUMUS 1 Ouosorus. B kabunere 24 mocamouHbix MecTa, 12 napt, | yunrenbckuii croi, 1 pakoBuHa. KaOuner
obopynoBan MDYV, tenesuzopom. s mpoBeaeHus 1a00paTOPHBIX U NPAKTHYECKHUX 3aHATHI €CTh B HalMuue 14 CBETOBBIX
MUKpOcKoma 1 1 udpoBoit MUKPOCKOIT, TOTOBBIE MUKPOTIPENApaThl 10 OOTAHUKE, 300JI0THH, 00IIei OHOJIOTHH. TTOKPOBHEIE

U MPEAMCTHBIC CTCKJIA, MMPCIIAPOBAJIBHBIC HUIJIbI , MUIICTKH , JIYIIBI .

Onucks umyniecTBa kKabuHera

Ne Ha3Bauue KoanuectBo
Mebeab

1. | Iaptw 12

2. | Ctynps 24

3. | Jocka 1

TCO
1. | TeneBuzop 1
2. | Hoytbyx 1

Y4yedHoe 000py10BaHHE
MHUKPOCKOIIBI CBETOBOM 14
Muxkpockor 1udpoBoit
Muxkpornpenapatsl o pazaeny «Pacrenus. ['pu6sl. JKuBotHbie»
Mukponpenapartsl 1o pasneny «KuBoTHbIe»
I'epbapumn
1. | Pacturenbuble coobIecTBa 1

Wi
o|lo|-




2. | OCHOBHBIC OT/ICNIbI PACTCHUIA 1
3. | CopHble pacTeHus 1
4. | Tlo kypcy oOmieit 6nonaoruu 1
Mopaenu
1. | LIBeTOK IIIICHUIIBI 1
2. | lIBeTOK KamycThl 1
3. | CtpoeHue siIa ITHIBI 1
4. | BHyTpeHHHE OpraHbl MO3BOHOYHBIX 1
MyJastxu
1. | dukas ¢popMma 1 KyJIbTypHBIE COpPTa TOMATa 1
2. | luxas ¢popma u KyJIbTYpHBIE COpTa S0JIOKOB 1
3. | HInsmo4unbie TpuOsI 1
4. | Habop oBoeit 1
5. | Habop ¢ppykros 1
Taoauubl
1. | TaGnumpl o GOTaHUKE 1
2. | TaObuuusl 1o 30010rUH 1
3. | Tabmu1el M0 AaHATOMUH 1
4, | Tabauiel 10 00IIel OMOIOrUN 1
4.9 PaGouasi nporpaMMa BOCIIUTAHHUSI,
KaJICHIAPHBIH IVIAH BOCIUTATEIbHON PadoThl
Ne Meponpusitue 3anauu Cpoxk O:xunaeMblii pe3yabTaT
nposegeHus(
MecsII)
1. BricTyruieHue Ha IIpuBnedyeHne BHUMAaHMS CeHTs10pb HanonnsemocTs rpymnmsl He
OOIIEIIKOIEHOM POAUTEIHCKOM poauTesnen K menee 10 yenoBek
cOOpaHuM U KJIACCHBIX Yacax JIeSITEIbHOCTH
00beTUHEHUS
2. Yuactue B IIKOJIbHON HAy4YHO- | Pa3BuTHE yMeHMt anpeib Hannuue npuszepos
NPaKTHIECKON KOH(EPEHIMH BBICTYIICHUI TIepe]
My OIMKOM
3. Yuactue B KOHKypce [ToBbllIeHNE MapT Yyactue
mMuKpodoTorpadui, HUHTEIUIEKTYaILHOTO
POBOAUMBIIA ['1a30BCKUM YPOBHSI yUaIuxcs,
WH)KEHEPHO-T1eIarOrHYECKUM CO3/1aHKE YCIIOBUIT ISt
YHHUBEPCUTETOM pPa3BUTHSL OJJAPEHHBIX
JIeTen
4. | Yuactue B akuuu «Ilogapu ®opMUpOBaHUE AKTUBHOMN Mait VYuactue
POCTOK» YKU3HEHHOM MO3UIUU
5. Yuactue B MEpONPUATHIX IloBbr1IEHNE B Teuenue VYvyacrue
MYHHUIIUTTATEHOTO 1 HHTEJUICKTYalIbHOTO roaa
pecIyOIMKaHCKOTO YPOBHEN YPOBHS yUaIuXcs,
CO3/IaHUE YCIOBUM 1115
Pa3BUTHSI OJIAPECHHBIX
Jiereit

4.10 KoHTpOJIbHO-U3MepHUTeIbHbIEe MATEPHAJIBI(IIPEACTABICHBI B IPHJI0KEHNH)

4.11 Meroanveckoe odecnedyeHre NpOrpaMMbl

HazBanue pasaena

JAuaakTu4yecKuii MaTepuaJ

TexHnuyeckoe ocHAILIEHHE

1 | BeBoaubiii HHCTpYKTaX 1o Th




YBenuuurtenabHble TPHOOPHI

WHCTpYKTHBHBIC KapTOUKH JIJISI
BBIMTOJTHEHUSI Ta00PaTOPHBIX
pabor

TeneBuzop, MUKPOCKOTI,
HOYTOYK

PacturensHas xireTka

WNHCTpyKTUBHBIE KapTOUYKH IS
BBIMTOJHEHUS 1a00PaTOPHBIX
pabor

TeneBuszop, MUKpOCKOIL,
HOYTOYK

bakrepun WHCTpYKTUBHBIE KAPTOUYKH VIS TeneBu3op, MUKpOCKOIL,
BBITOJIHEHUS Ta00PaTOPHBIX HOYTOYK
pabor
['pubsbI HNHCTpyKTUBHBIE KapTOUYKH IS TeneBuszop, MUKpPOCKOIL,

BBIMTOJHEHUS 1a00PaTOPHBIX
pabor

HOYTOYK

Mup npocrenmux

WNHCTpYKTUBHBIC KapTOUYKHU IS
BBITIOJTHEHUS JIA0OPATOPHBIX
pabor

TeneBu3zop, MUKPOCKOTI,
HOYTOYK

MuHnu -uccieaoBaHus

NunuBuyanbHble KAPTOUYKU

TeneBuszop, MUKPOCKOIL,
HOYTOYK

4.12 Cniucok uTepaTypsbl

1. Caiir ®UIIN. OtkpeiThiii OaHk 3amaHuil Uil (QOPMHUPOBAHUS ECTECTBEHHO-HAYYHOU

rpamoTHOCTH [DnekTpoHHbii pecypc]: — URL: https://ipi.ru/otkrytyy-bank-zadaniy-dlya-

otsenkiyestestvennonauchnoy-gramotnosti

2. Caiit Enunas xomnexius udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB [ DNEKTPOHHBIN pecype]: —

URL.: http://school-collection.edu.ru/catalog

3. Caiir denepanbHblii LEHTP HHPOPMAIIMOHHO-00pPA30BATENbHBIX PECYPCOB [DIEKTPOHHBIN

pecypc]: — URL: http://fcior.edu.ru/

4. B. B. BbycnakoB, A. B.IIbiHeeB. Peanuszanusi oOpazoBaTeNbHBIX IPOrpaMM €CTECTBEHHO-

Hay4YHOM TEXHOJIOTMYECKOW HAINpPaBICHHOCTEH MO OMOJIOTHMHU C UCIOJIb30BaHUEM OOOpPYIOBaHUS

nentpa «Touka poctan. Meroanueckoe nocodue. — M,: Ilpocsemenune, 2021



http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

IIpuioxenne 1.

Nlabopamopuan paboma Ne 1

«lMpuzomoBnenue npenapama knemok coyHol Yyewyu nyxkoBuye:r nyka»

Puc.41. Koxuuya nyka

lpoBuna npuzomoBnenus MuKponpenapo ma

1. Bosbmure npegMeTHoe cTexno, TWATENbHO NPOTPUTE ero cneluansio i candeTkon.

2. C nomotubio nuneTii Hakecute 1—2 Kannu BOAb! HA cepeanty NPeaMeTHOTO CTeKNa.

3. OcTopoMHO € NOMOLLBIO NPENAPOBANLHON MINbl CHUMUTE KYCOHEK NPO3PAHHON KOMML bI
€ BHYTPE@HHeH NOBEPXHOCTH YeLlyH NYKa NP NOMOLLKM NPpenaposanbHoi Wbl (Byaste akkypar-
Hbl) UK HENOCPEACTBEHHO pyKamu. [TonomuTe KycoueK KOMULbI B KANIO BOALI M AKKYpaTHO
pacnpapbTe KOHYUKOM UMbl

4. Hakpo#te npenapat noKpoBHbIM CTEKNOM.

5. Nomecrute npenapar nop o6 bekTME MUKpOCKONa 1 paccMoTpute ero. Ometsre, Kakue
KNEeTKK Bbl BUAKTE.

6. Okpacsre npenapar pacTeopom iopa. [lna 3Toro Ha npeaMeTHOE CTEKNO PSAOM € NO-
KPOBHbIM HAHECHTe KanMio pacTeopa woaa. Manuwku pacteopa yaanure unstposansioin By-
Maro# ¢ NPOTHBOMONOMHO K CTOPOHLI Npenapara.

7. Pacemotpute okpawentbii npenapar no undposbiM Mukpockonom. Kakue usmenenus
Bbl Habnogaere?

8. Haipure obonouky, okpymxalowylo kneTky (Temkas nonoca), yutonnasmy (3onorucroe
BELLECTBO), AAPO, BAKYONb C KNETOYHbIM COKOM.

9. Cpenaire muxpodhotorpadmio KNeToK KOXMLUBI NYKA U PAIMECTHTE ee B INEKTPOHHOM
TeTpagu. Yrawute obonouky, uMtonnasMy, AApo, Bakyonb ¢ KnetodubiM cokom. (Mpu uenons-
30BaHKK OO bIYHOM TETPAM CAGNANTE PUCYHKM KApaHAALIOM).



Ipunokenne 2.

JNla6opamopras paboma Ne 2

Cmpoenue pacmumensHol Knemxu»

3nuaepMmuc ucTa repamHm

Puc. 42. Snupepmmnc

[Jns opranusaumn panHoi nabopatopHon paboTbl MOXHO MCNO/b30OBaTh FOTOBbIE MUKPO-
npenaparbl C pacTUTeNbHbIMKU KNETKaMW, FAe BUAHbI OpraHoMAbl: XNOPONAacTbl, BaKYONH, A4~
po. UsyueHune ynbTpacTpyKTypbl KAETKM MOXHO NPOBOAMTb, MCMONb3ys (oTorpacuu C anek-
TPOHHOro MuKpockona. MoxHo ucnonb3oBate dotorpadum yuebHUKA, AEMOHCTPUPYS MX C
NOMOLLUBIO AOKYMEHT- Kamepy unu UHTepHeT-pecypcbl.

Hucmpykyus k BoinonHeHuro

1. MoaroTosbTe MUKpockon K paboTe.

2. Paccmotpure npepioxeHHble BaM MUKponpenaparbl pacTUTeNIbHbIX KNeTOK.

3. Haipute obonouky pacturensHbix knetok. Msyunte ee ctpoeHue (Mcnonbsya matepuan
yuebHuka unu MutepHet-pecypcebl). B uem ocobeHHocTb cTpoeHns 060nouKM KneTok pacre-
Hu? Kakune cyHKumMmM BoinonHaeT obonouka?

4. Haipure sppo B pactutenbHbix knetkax. Msyuure ero crpoenue (Mcnonbsys matepuan
yuebnuka unu Uuteprert-pecypcel). Kakue cyHKLMM BbINoNHAET aapo?

5. Haigure xnoponnactbl B pactuTenbHbix Knetkax. Mayuute ux crpoenue (Mcnonbsya ma-
Tepuan yuebHuka unu MHTepHet-pecypebl). B ueM ocobeHHOCTb CTPOEHHA XNOpONNacToB Kie-
ToK pacreHuit? Kakue ewie nnactmapl MOryT NpUCYTCTBOBaTh B pacTuTenbHbix Knetkax? Kakue
hyHKLMM BBINONHAIOT NnacTuapl?

6. Haitaure uutonnasmy B pactutenbHbix knetkax. Msyuure ee ctpoenue (Mcnonbsys mare-
puan yuebHuka unu UntepHer-pecypcbl). B uem ocobenHocTts cTpoenus uutonnasmel? Kakue
(hyHKUMK BBINONHAET UMTONNA3Ma?



7. HalpuTe sakyonk ¢ KNETOYHBIM COKOM B PACTHTEALHLIX KNeTkax. HayauTe ux cTpoeHse
(Mcnonbaya matepuan yqebuuka wni Mutepret-pecypesl). B yem ocoBenHocTs cTpoeHMA Baky-

ONEeH B PACTHTENLHBIX KneTkax? Kakwe fyHKLHK BBINCAHA K0T BaKyonu ?

8. Cpenaime prcyHKH KNETOK KApaHIALWOM, NoANMWKTE 0BoNCUKY, LMTONNA3MY, AR PO, Ba-
Ky©nb € KNETOMHLIM COKOM, XN0 PO NNACTLL.
9. Caenaime mukpohororpadiui KNETOK PACTEHWA W PAIMECTHTE MX B ANEKTROHHOH TeTpa-

04, CAENARTE HeoGon MMbIE Mo ANsCH.

W, Paccmorpute doTtorpaduu kKnetok, CABNAHHBIE € MOMOLLBID WMEKTROHHOMD MUKPOCKo-
na. HafpguTe wa prcydkax puBoCoMbl, IHLOMNAIMATHYECKYIO CETh, MWTOXOHAPHM, annapat
lonbmwu, nusocoMbl. Maydute ux cTpoeHke M diyHKLMK, HCNONBIYA MaTepuan ydebHuka wnu
HMHTepHeT-pecypchl.

1. Mo pesynstatam pabotel 3anonHuTe Tabnuuy

«CrpoeHmne W yHKLLWK OPraHoOWAOR KNETKH PACTEHHHAD

HazeaHue OpraHoMaa

DeobeHHOCTH CTPOSHWA

DyHK MM

Ofonousa

MembBpana

Upronnazma

HAppo

Xnoponnacrs

Xpomonnactm

Nedvonnacm

MuToxoHgpHK

e
1
2
3
4
3
i
7
B
g

Annapar lonsgxw

10

Nuaocomm

1

Bakyonm

12

anc

13

PuBocome

Koumponensie Bonpocer:

Tect «Knetounoe cTpoenme opraHusmMoBs.

Bonpoc

BapuaHTel oreeros

—
F 4
e
-

Y

™

Jna knetku 31010 Opra-
HW3M3 XapaKTepHo Ha-
nusme

1. MuroxoHngpui

2. KnerosHoro uentpa.
3. Appa.

Mnacrua.




Bapuanrel oreetor

Kako#n crpyktypHeai 1. Annapar lonsgua.
KOMIMOHEHT KNeTKH 2. Knetounan membpana.
n3obpaxen Ha pucyw= | 3. 3MNC.

ke? 4. Uenrpronu.

B wueorroit knetke o= | 1. Muraxongpuit

cyTcTByIOT:

2. KnetouHoro yentpa.
3. Mnacma.

3. membpana knetku ¢
KNeTOMHON CTeHKOH
4. 3nponnazmarMueckan

4. Appa.
Ha pubocomax & knetke | 1. Benku.
obpazywrcs: 2. ¥upea
3. Sueprio.
4. Ymesopnw.
K opraHonpam knetku 1. Nnaocome.
AeymembpanHoro 2. MutoxoHapm.
CTPOBHHA OTHOCHT: 3. Pubocomet.
4.3NcC.
Onpepenute crpyxrypy | 1. annapat lonsmun
Knetku, uzobparentyo | 2. Membpana knetku ¢
Ha pHCYHKe FAHKOKANEKCOM

cems
K opranongam knetiu 1. Nlnzocomes
AeymembpanHoro 2. Mutoxonapuu.
CTPOEHHA OTHOCAT: 3. Pubocommr.,

4. 3Nc.




Bonpoc

Bapuanrte! oreevos

Ocywecrente MHOXeCTBR HHBIN BibOp
(nea sepHbx OTBETA W3 WECTH)

8 Hazoeute wacv xnopo~ | Crpoma.
nnacta, rae nponcxoant | Pubocomes,
thotocHHTes: Mpamw.
Tunakonapt.
Buniosenun kpaxmana,
Konsueean [IHK.
YcravoeuTe COOTERTCTEHE MEXK Y
9 Ycranoeute cootser- Mutoxonapma
crene mexay pucyHkoM | Mnagkan 3MC
¢ naobpaxennem opra- | Mnactupa
HoWAa 1 ero Hazeanuem | Annapar lonsmuu
Yc1aHoBHTe NPaBMAHYIO NOCNEAOBATEALHOCTL
10 Mpouecc cuntesa Genka | Tpanckpunuma
NPaXoanT Cnefyoume Buxop wPHK w3 ngpas
3Tans: uMTonnaMy

O6pazoeanne komnnex-
ca Pubocoma-uPHK
Hocraexa ammHokncnoT
K MecTy cuHTe3a Henka




Ipunoxkenne 3.

Nabopamopnan paboma Ne 3

«fMnazmonuz u dennazmonus 8 knemkax pacmenuds

TeopeTHueCKAA YACTh

Mnasmonus — 3To OTAENEHWE NPOTOMAACTA (MHUBOS COLLEMMMOR PACTHTENEHON KNETKH) OT
KNETOMHON CTEKH PACTMTENEHOH KNeTKHW BCAeAcTEME NnoTepk Bogbl. OBbiuHo npouece nnasMo-
nW3a o8 paTHM W HE NPHYHHART IHAYMTENEHOTO Bpega kneTke. BoccTanornenwe obbeMa yuTo-
MNAZMEl A0 HCXOAHOMD YPORHA NPH NEPEHOCE KNETOK B YHCTYI0 BOLY WK pacTRop ¢ Bonee Bok-
COKMM BOAMbIM NOTEHLMANOM HATLIBAIOT ASMAATMONKI0M .,

NabopatopHoe H3yyeHue npolecca NNasMonn3a Ha NpUMepe PacTUTENbHBIX KNETOK KOMMH-
Ubl NyKa, MO3BONAET M3YUMTb OCHOBHbIE CBOMCTBA KNETOUHOH MeMBpaHbl, a Takke NnpoBecTu
CPaBHMTENbHBIA aHaNK3 MEX Y KNeTKaMK PacTeHUH M HHBOTHBIX.

Ilna MayyeHus NNa3MONM3a MOMHO MCMNONbB30BATh pasHble copTa nyka (6enblit U KpacHbIM).
B 3aBucuMocTH oT BeIBpaHHoro copta onpefensetca HeobxoAHMOCTb MCNONb30BAHMA KpPack-
tens. Ecnu ans npuroToBneHMAa MUKponpenapaTta MCno/b3yeTcA KpacHbli copT fyka penyatoro
(Alliumcepa), To kpacuTens He HyxeH. Bo BTopoM ciyyae Korga Hcnonbsyetca bensii copT ny-
Ka, NyJllie BCero roToB1Th BpeMeHHbie Npenapartel, ¢ jobasneHleM Hoja B MCXOAHbIH BOAHbIN
pacteop. [lna Busyanusaumu nnasmonusa B knetke mcnonbsyiot pacteop NaCl B manbix koH-
LEeHTpaLMSAX.

MpuurHoi NnasMonusa ABNAETCA NOHWXeHWe BOOHOTO MoTeHUMana pacTeopa, B KOTOPOM
HaXo4ATCA KNeTku nyka. B cnegctene yero Boga nokuaaeTt npefens KAETKH M NpOTONAacT oT-
CTaeT OT KIeTo4YHoW cTeHkd. Ecnu BogHbIi NoTeHuMan KNeTKH M pacTBopa BblPOBHATL, TO NPO-
TOMNACT BOCCTAHOBMT CBOM 0BbeM W Npou3oiaeT AennasmMonus. [pu NposoAKUTEN BHOM NNas-
MOJIM3e BO3MOMHO HapyllueHHe NpoHULaeMocTi MeMBpaH KNeToK W Kak CNeficTene, OTCYTCTBHE

OennasMonuia.



[MpakTH4eckan 4acTh

Uens pabomei: M3y4uTh CEOACTEO NONYNPOHHLASMOCTH KNETCMHOH MeMD paHbl.

ODb6opydofanue u MOMEPUANLI: NPEAMETHEIE CTEKA, NOKPOBHBIE CTEKNA, NPenapoBant-
HAA WIMA, MHHLET, NMNeTka, pacTeop Roga, pacteop NaCl, pretunnuposansan soga, dunsTpo-
BANbHAA ByMAara, MUKpOCKON, COUHBIR YELUYH NyKa.,

Texnuwa BezonacHocmu;

1. MNepen navanom pabot oceobopume paboyee MECTO OT NOCTOPOHHHX NPEAMETOR.

2. Cobmopaime ocTopowHOCTE NP paboTe € NPenapoBanbHbiMA HIMAMK, NPESMETHLIMK W
NOKPOBHLIMK CTEKNAMK BO HIDRMAHWE YKONOE W NOPE3IOE.

3. He ponyckaime nonaganqa KpacHTENA HA KOWY, MA3a 1 OLEwMY.

4. MNpuerynaime k paboTe Tonsko Torga, Korga ybeaMTECH B HCNPABHOCTH MMKpockona. Toy-
HO BRINOAHARTE YKASAHWA YYWTENA NPH paboTe € HUM B OTHOLSHWH NOPALKA AeHCTEHA.

3. No okoHyvanuk paboTsl NpuBegHTe B NopAgok paboyee MecTo.

Mopadok npoBedenus skcnepumenma:

[phroTo BeH we MAKpONP enapaTo s

1. Ha npegmeTHO® CTEKNO HAHECTH KANNKO BOALI C NOMOLWbIO ABTOMATHYECKOrD fO3aTOpA
HNK OObIKHOBEHHOR MHNETKH.

2. Heofxonumo oTOENMTE TOHKYIO KOMMLY OT YLy W nyka,

3. MNomMecTMTEE KaNKo BOAb HA NPEAMETHOM CTEKNE KOMMLUY NYKA W AKKYPATHO pacnpaB Th
NPenapoBANEHOR MINOA, HAKPBIT NOKPOBHLIM CTEKAOM.

4. Hactpohme mukpockon. Cronuk gonwed Beme onmywed, ceeT cthokycMpoBaH B oKynApe,
ApathparMa NONKOCTEIO OTKPLITA, YCTAKOBNEHO Manoe yeenkiyerdye (4x10).

3. PazmecTute MHKpONPEnapart Ha NPeAMETHOM CTONMKE W NOSHHMATE ero ao konua. [pu
ATOM CnefuTe, YTobbl NOKPOBHOE CTEKNO W ODBEKTHE HE CONPHKOCHYNKE b,

6. MnAga B okynAp, MEANEHHO € NOMOLLLID MAKDOBMHTA ONYCKARTE CTOAMK 00 NOABNEHKA
YETHOMD M3ohpameHHa.

. PaccmoTpute cocToAHWe NPOTOMAACTA NO OTHOLLEHHIO K KNETOYHOH cTeke npH Bonbluom
yeeneddd (10x10), HenonbIya MUKPOBHHT ANA HACTORKA PEIKOCTH. JapucyATe MUKpOon pena-
pat ¢ 050 3HAYEHHEM BCEX BUAMMbIX OPraHoMaoE KNeTKW MCNonb3yA pucyhok Net,

8. Mpouspegute nnasmonus: kanne pacTeopa Nall nuneTkoi NepeHecTH K Kpaow NoKpos-
HOMD CTEKAA, A € NPOTHBEONONCH HOH CTOPOHBI OTTAHYTE MHAKOCTE UALTpoBaHHoR ByMaro.

9. PaccmoTpuTe H3MEHEHHA, NPOHIOWELILIHE B KNETKAX, TAKMe NpH BONbLIOM YBENHYEHHH
( 10x10). 3apkcyRTe MHKpONPENapaT KCNONLIYA proyhok Ne 2,




10. MNpoussegure AENNAIMONUS: KANMIO AUCTUANMPOBAHHOW BOAbI HAHECUTE HA KPai no-
KPOBHOTO CTEKNA, A C NPOTUBONONONKHON CTOPOHbI HEODXOAMMO OTTAHYTb MHAKOCTL HUALTPO-
BaHHoi Bymaroin.

11. Caenaitte onucanmue NPoLECCOB, NPOMCXOAALUMX B KNETKAX B MTMNEPTOHMYECKOM U TMNO-
TOHUYECKOM PACTBOPax.

O6pomume Bnumonue!

B pamkax wkonbhoir nabopatopuoi paborel yaobHee BCero MCNoNbIOBaTh KPACHbIH COPT
NYKa, He TPaTA BPEMA HA NPUTOTOBNEHKE PACcTBOpa ¢ KpacuTenem. Ecau Bol pewute paboram ¢
Genvim coOpTOM NyKa, TOANA NPUTOTOBNEHKE LWUTONOTMYECKOTrO KpacuTena k 5 mn sogmoro
pacTeopa pobassre 2 kannu pacteopa woga. [ina toro, 4to6bl NpoU3OLWIEN NPoLece AennasMo-
NK3a Nyulle BCETO MCNONb3OBATh PACTBOP AMCTUANMPOBAHHON BOAbI, HO ECNK €€ HET, MOXHO
MCNONL3OBATL BOAONPOBOAHYIO.

MNpeacrasnenwe pesynsratos HabniopeH wi

Puc. 43. Kowuua nyka

BsiBodbi:

CihoprMynupyATe BEIBOALI NO BONPOCAM,

1. Kakme w3meH eHA NPoMCKOmAT © NPOTONNACTOM PACTHTENLHOR KNeTkk B pacteope NaCl?

2. Kakwe M3MeHEHHA NPOKCXOLAT © KNETKOR B AMCTHANHPOBAHHOR Boae?

3. Braropapa Kako i 0coBEHHOCTH KNETOYHO W CTPYKTYPL, COXpaHARTCA GopMa pacTHTENt
HOH KNETKW B NPOLEcce nnasMonksa?

Kowmponeneie Bonpoce::

1.B kawom pacTeope obber NpoTaNNacTa yMeHbLUIASTEA!

a) WIOTOH HYECKMN;

B) rHNoTOH MY CKHiE;

B) FHMEETOH HEECKIR;

r) pacTeop HE BAMAET,

MNpaBuAbHLIR OTEET: B

2.Hanwmwe kakoro oprawomnga obecneyusaeT coxpanenie (OPMbl PACTHTENEHOR KNETKH
NpW NOTepW BRAK:

a) BA3KaA yMToMnAa3Ma;

B) nnasmone Ma;



B) MAACTHAE;

FIKNeTOYHAA CTEHKA,

MNpasunbhbi oTBET: I

3. Kakme otnimnn mmeeT oBoNOUKA PACTHTENEHOH M MHBOTHOH KNeTKH. YiamuTe ve menee
Z-yx ocobeHrocTRR:

Oroer;

1. Y pacTMTencHol KNeTKM HMEETCA KNETOMHAA CTEHKA M3 LEeniono bl W NAAIMO LECMbl, Ko-
Topble 0O BEAHHAINT CONEPMUMOE BCEX NPOTOMNACTOR PACTHTENBHBIX KNETOK.

2. Y WMUBOTHOR KNETKH MMEETCA TNHKOKANKMKE HA NOBEPXHOCTH MEMOpaHb, a KNeToMHAR
CTEHKA OTCYTCTRYET.



IIpunoxenne 4.

Mabopamopran paboma Ne 4

#«Dcobennocmu pazBumua cnopoBeix pacmenuds

TeopeTyeckan YacTh

AHu3seHHBIR LMKN NanopoTHHKA (NpHMep: WHToBHKK Mysckol, nat. Dryopteris filix-mas)
npepcTapnset coboi yepegosanke Becnonoro W nonoBoro nokoneddd. JoMurupylowmsm no-
KONEeHwer AENARTCA cnopodkT. Ha cneyHandIMpoBalH b NHCTEAX — BAHAX, PAIBMBAIOTCA CO-
pychbl (CKONAEHMA Cnopadrien). 3TH CHOMMEHHA HAXOOATCA HA HWHHER cTopore Badk. B cno-
PAHMMAX MyTeM MeRosa GopMUpYIoTEA cnopbl. © NOMOLLEID KONBLA CNOPAHMMA CNopbl pashpa-
CHIBAKCTEA W B ORAronpWATHBIX YCAOBMAX npopacTaoT. M3 enop paszsuBaeTca nonoBoe
NOKONEHKWE (3APOCTOKR), NPEACTABNEHHOE IENLHOA NNACTUHKOR AuaMeTpoM okono 1em. 3apo-
CTOK HE PACYNEHEH HA OPraHbl M HE HMEET KOPHEeH (ecTh pusouasl). Ha muweeR cTopone 3a-
pocTa GOPMHPYIOTCA MyMCKHE W MEHCKIHE NONOBLIE OPTAHL [AHTEPHOHK M APXETOHHH), B Ko-
TOPbIX MHTO30M PasBHBaloTCA rameTol. ORHMM W3 BamHBeRllM: 1 HeobxoguMbix yenosrA ans
CAHAHMA NONOBLI KNETOK ABNAETCA Boga. BRaropapa KanensHol BRArk, CNEpMaToIonibl
NEPEebIBAIOT K APXErOHHAM M ONNOAOTEORAIOT ARLeKNeTy. M3 obpasosasleics 3MroTel pas-
BMBaSTCA Monogod cnopotur. Monogoh sapoabiw noTpebnaeT NUTATENbHbIE BELLECTRA M3 3a-
POCTKA A0 TEX NOP, NOKA Y Hero He oo prMupyloTes cobcTREHHBIE NKCTEA W KO PHK.

Nabopatoproe MIyuYeHKe LMKNA PAIBHTHA NANCPOTHHKA, NO3BOAAET HAMMALHO pasobpars
BCE OCHOBHBIE CTAAMM PA3BWTHA pacTeHuA. [oABNALTCA BOIMOMMHOCTE BRIABMTE YEpThl MOpP-
ho-aHATOMUYECKOTD CXOACTRA € HMILWWMH PACTEHHAMM, 3 TAKME ONPefenHTL apo Mo pdosbl,
BNEepBbie NOABHBLLMECA Y CNOPOBLIX pacTeHHid. [1pakTHko-opHeH THPOBAHKBIR Noaxom cnocob-
cTEyeT Hawbonee KavecTBEHHOMY pasbopy AAHHOW TEMbl, NPH NOATOTOBKE K IKIAMEHALMOH-
HbiM paboTam,

MNpakTHyeckan YacTh

Lene pabomei: nxyiuTh pasBUTHe CROpodHTA W ramMeTodHTa CNOPOBbIX PACTEHWA.

ODb6opydoBanue u Mamepuanbi: NPELMETHBIE CTEKA, NOKPOBHbIE CTEKAA, HOYTEYK, BuHo-
KyNAPHBIR MUKPOCKON, KAMepa, NPenapar cnopalrdi NanopoTHHKA, NPENapart nonepedHsid
CPe3 NWCTA NanopoTHHKA, NPENapaT 3apocToK Nano poTHH K.

TexHuwa GezonacHocmu:

1. Nepen Havanom pabote oceobopure paboyee MECTO OT NOCTO POHHKX NPEAMETOB,

2. Cobniopaime ocTopoMHBOCTE NpH paboTe © NPEAMETHBIMK W NOKPOBHLIMA CTEKNAMW BO
uIbemaHWe NopeIon.

3. MNpuerynaime k paboTte ToNbKO Torga, Korga yHeLUTECE B WCN PABHOCTH MUKpockona. Toy-
HO BbINONHAATE YKASAHWA YYUTENA NPW paboTe ¢ HUM B OTHOLIEHKK NOPALKA AEHCTE WA,

4. Mo okonyaniuk paboTel NpHBegMTe B NOpAfok paboyee MecTo.




Mopadox npoBedenus skcnepuMenma:

Pabota ¢ Mukpon penapartamm:

1. Hacrpodme mukpockon. CTonuk gonmed GoiTe onywed, ceeT chokyCHPOBaH B oKkynape,
puadhparMa NoNHOCTEID GTKPLITA, yeTaHoaneHo Manoe yeendyenne (4X10).

2. PasmecTuTe MHKpONPENapaT HA NPESMETHOM CTONHKE W NOGHWMHTE ero Ao konua. [pu
ATOM cnegute, YTobbl NOKPOBHOR CTEKND H OBLEKTHE HE CONPHKDCH YK b.

3. Mnaga B okynap, MEANEHHOD € NOMOLLBID MAKDOBWHTA OMYCKARTE CTONMK 00 NOABNEHWA
YETHOTMD H30GpaMeHHA,

4. PaccmoTtpume mukponpenapar npd Bonbwom yeenwdennd (10x10), wenonssya Mukpo-
BHHT ANA HACTOHKM peskocTi. Mayaute mopdonormeckde ocobeHHOCTH CTPORHKA CNO AR KA
nanopoThkka. Beinonnute sapanwse Ne 2 (nynkr Ne1—4).

5. Mposegute cvedy Mukponpenapata. Heofxopumo onycTMTE NpegMeTHbIR CTOMMK, OT-
WATE NAMKKH HKCALMK NPELMETHOND CTEKNA H AKKYPATHO 33 BOKOBLIE CTOPOHL CTEKAA WIBATH
MHK PO NPenapar.

6. Yeranosute cnegyiowmi Mukponpenapart, Ha Bonswom yeenkuer i [ 10x10) pacemorpi-
Te CTpOeHHE Baik nanopoTHika. Boinonkure sapanme Ne2 (nynsrt Ne 5—8).

7. Yeranomute cnegyiowni Mmukponpenapat, Ha Sonewom yeenwieddi | 10x10) pacemorpi-
Te CTPORHKE 3APOCTHA NANopoTHH KA. BoinonHure 3apanue N3,

8. Caenaiime onkcanke NPoOUECCoB, NPOMCXOLALME B CTRYKTYPax NanopoTHUKA HA Pa3HbIX
CTAAMAX MHIHEHHOTD LKna,

O6pamume Bnumanuel

ApPOMOCOMHBIA HADOP HOMKA, KONbLA CNOPAHTHA, MAALEHTH, HHAYIHA W BAHK 4 HNACHEHbIH
(2n), a cnop rannougHbiA (n).

MpepcTapnexye pesynetaton HabnogeH Ml

Jadauue 1.

CoenaiaTe cooTBETCTEY OLL4E Mo LNMCH.

D IN NS WIN| -




3apaHue 2,
Paccmotpute Mukponpenapar cnoporoHua 1 CAenanTe Cefyiollue NOANKCH: HOXKA Cno-

PaKrua, KONbUO CNOPAHruA, CThe, CNOpbl, NNALUEHTA, MHAY3UH, CNOPAHTMK, BAKA.

Cnopanriu nanopoTHiuka

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

3apauue 3.
Paccmorpute Mukponpenapar 3apocTok NanopoTHuka u MukpodoTorpadmio Monoaoro
cnopodmta. Caenaitre cnepylolme NOANKCH: CNOEBULLE, PU3OUADI, APXETOHWUK, AHTEPUANM.

3apocToK nanopoTHKKa Monopgoit cnopodur

1) 2)
3) 4)

BeoiBoder:
1.Karkosa dymkymus uupysna?
2.lina yero neoBxoauMo KONLLO cnopaHrua?



3. (pe obpasyoTea rameTsl y NanopoTHHka?

4. Kak npoucxo gt NoNoRoe pasMHOMEHHE Y NanopoTHHKD B7

5. Mpe oSpasyioTea Cnopsl ¥ NANopoTHHKAa?

G. [ne obpasyeTca 3apofbill HOBOMD PACTEHWA ¥ NANGHOTHHKAT

Koumpomeneie Bonpocei:

1. OnpegennTs XpoMoCoMHbIR HABOP 3ApoCcTHa Nano poTHkka?

Oreet: rannowgHeliE (n).

2. Bee npUBEABHHER HIOKE XAPAKTEPHCTHKK, KPOME ABYX, HENONLIYIOT ANA GNUCAHWA HWI-
HEHHOTO LHKNA nanopoTHika, Onpegendte ABe XapakTepHcTHKM, fBbinajanlides W3 obuero
EnHeKa.

1) copychl NPHKPLITHE HHLY 3HEM

2) M3 cnopel pA3BMBARTCA NPEAPOCTOK [NPOToHEeMa)

3) cnopaHrdkd pasBMBAKTCA HA BaR X

4) apXeroHdH W AHTEPHAMK PASBHBAKITCA HA PATHBIX ramMeTodiuTax

5) M3 enopbl PAIBEMBARTEA 3APOCTOK

Omer. 2, 4.

3. YemanomuTe cooTRETCTEME MEMIY CTRYKTYPAMM NANopPoTHHKA M HABOPOM XPOMOCOM: K

KAM AOR NOIWLKMK, BAHHOR B NepeoM cTonbue, nogSepuTe cooTRETCTRYHILY IO NOIMLMI0 U3 BTO-

poro ctondya.
CTPYKETY PRI NANOPOTHMEA HABOP XPOMOCOM
A) paiin 1) rannoupHbR
E) puzoupel 3apocTka Z) punno o HbIA

B) knetku kopHesMlLa

I kneTws apxeronua

I cnopa

JanuwuTe Uwdpbl B TABAKLY NP, COOTRETETEY 0L, MMA By KBEAMA.

A) E) B) r 1)




IIpunoxenne 5.

MNabopamopuas paboma Nt 5

«CpaBuumensHan xapakmepucmuka oGHOKME MOYHBIX opzaluIMol s

TeopeTHuec kMe CRELEHHA

K npocTefuuM o THOCATEA OAHOKNETOMH B Oprand 3Mel. BeTpeyaoTea npakTuyecki o Boex
cpepax oBMTAHWA: BOAHAA, NOYBEHHAA, OpPraHHIMeHHan, PasMepal Tena MOTYT CHABHO BAPbH-
poeaTh, Hanbonee menkue ByayT 2—15 Mim, BonbwukeTeo ot 30 go 130 MkM, a ecTs HacToR-
wwe srurantols. Mudwysopun popa Busario okono 1,5 MM B gnuuy, rperapusa Porosporo
gigantea go 1 cM, a pakoBuHbl HokoTopbl dopamukkwdep gocTuraoT guametpa 5—6 cwm.
KneTka npocreders ABNAETEA CAMOCTOATENLHEIM OPFAHKIMOM, KOTOPOMY CBOHCTBEHHBI BCE
WMIHEHHBIE PYHKUHH, OOMEH BeLECTE, ABIHEHWE PAIAPAMHMOCTE, paiMHomedke. OpuH 13
KPHTEPWER, N0 KOTOPOMY KRaccwdHUMpOBANK NpocTeRwn: Boin cnocob Mx NepenBseH HA,
Dpserie 0AHOKNETOMHOMD OPFAHMIMA OCYLUECTENARTCA € MOMOLLEKD PAIHBIX OPrAHOMLOB W
BLIPOCTOR UMTOMAAZMEL, Y cApHOAOBLIX ANA NePeABHMEHHA 1 3aXBATA NHLLK NPH Heobxo guMo-
cTh obpasyioTcA NomHoHoMKH — ncesgonogid. Onu npegeraenaoT coBSol BRIPOCTE LUMTO-
MAA3Mbl, YKPEMAEHHbIE BONOKHAMK UWTocKeneta, HryTHKoBbe NepejBuraTca € NoMollbio
OAHOM WM HECKONEKMX MIYTHKOR, 3 whdiy 20pud — GRarofapA MHOTCUHCAEHHEIM PECHUYKAM,

BamHeALLHM YENOBHEM ONA MH3HH NPOCTEHLMY OPTAHHIMOBE ABNAGTCA HANHYME HMAKOH
cpepbl (Boga, BRAra NOYBLI, KPOBL, MEMKNETOMHAR MHUAKOCTE W Ap.). BonblwKHETEO M3 HIY —

cooBOLHO MHBYLLME OPTAHW3MBI, XAPAKTEPUIYIOWHECA PASMMYHBIMK CNOCoDAME NepRL B e
HiA, Takse B NPUPOAE BCTPEYAIOTCEA W NAPAIHTHYEC KHE TPy NNkl MHuorie uz Hux BosbyauTend
TAMENEIX 3260 NeBAH MR Yenopeka, HanpuMep, Plasmodium, Boiseieaow ui Sonesss (Manapua),
youBWan no cpegikM oueHkam Gonslwe noged, YeM nioban gpyran.

Ona u3ydeHda NPocTRALME MOMHO HENONBIOBATE NOCTOAHKEIE MUKPONPENAPATL], A Tak-
WE PACCMATPHEATE BOAHENE PACTEOPL M3 NPUPoSHbIX Bogoemon. Bnarogapa dmkeupoBakHbibM
MHKPONPENAPATAM BOIMOMHO PACCMOTRETE BHYTPEHHIOK CTPYKTYRY KNETOK NpocTedllws op-
FAHMIMOBE, OLHAKO BPEMEHHBIE MUKPONPENApATE MOTYT BbiTh NPHIOTORNEHE! KAK Y4EHUKAMMA
HA 3AHATHAX, TAK H YYHTERAMM NPH NOATOTORKE K 3AHATHAM. [INA NPHIoTOBNEHKA MUKDON Pena-
PATOR € WHELIMH OPTAHHIMAMH YAo5HE: BOEMD MCMONLIGEATE BOAY W3 NPYAOE WK OFER © Of-
FAHMYEE KO A BIBECHIO,

[MpakTiueckan HacTh

Uene pabombi: waydnTs ocobDeHHOCTH CTPOBHKA W MMIHELEATENLHOCTH MPOCTERLIME
[ Pratozoa).

Obopydofanue u MamMepUanbi; NPELMETHEIE CTEKAA, NOKPOBHEIE CTEKNA, NPEnapoBant-
HAA MIMA, MHHLET, MANeTka, GUIETPoBANEHAA By Mara, MUKDOCKOM, MHUKDON PENApPAT WH Y30 pi-
A-Tyhenbka, IBMEHA, MEPHBIA CTAKAH £ BOAOA M3 NPUPOLHOND BOLOEMA, BATA,

Texnuwa GezonacHoCmu;

1. MNepes naqanom padoTel ocpoBogume paBoyes MECTO OT NOCTOPOHHKX NPELMETOR,

2. Cobmogaiime ocTopoM HOCTE NpH paboTe © NPenapoBantHEIMY HINAM K, NPeSMeTHBIMA W
MOKPOBHBIMKA CTEKNAMA BO WIBRMAHHE YRONOR W NOPEIOE,

4. Npuerynaiime k paBote Tonsko Torga, Korga yBeuTecs B BCNPaBHOCTH Makpockona., Toy-
HO BbINOAHARTE YKATAHMA YIWUTENA NpH PABOTE  HIUM B OTHO LUIEHKM NOPALKA L RCTE WA,

5. Mo okoHYakuk paboTel NpUBEEAMTE B NOPALOK paboyee MECTO.




Mopadok npoBedenun skcnepumenma;

Yacme 1.

Meuzamaolaenue BpemMennsx Mukponpenapamod (npu pabome € somofuiMu MUKpanpena-
pamamu nepexadume cpaay ko Bmopod vacmu paboms)

1. Ha npegmeTHoR €TEKNG HAKECTH KANMK BOAHOMS pacTBopa (BOROEM, AKBAPHYM H AP €
MOMOLL I Of bIKHO BeHHOH ANETIH.

2. MNomecTume B Kannio BoAE HA NPEAMETHOM CTEKAE HECKOABKO BONOKOH BAThHI, IATEM AK-
Ky PATHEG PAcnpefendTh Wi MG KA e NPenapoBansho i MINoH B HAKPbITh NOKPO BHbIM CTEKAGM,

3. Hactpoime mukpockon. Cronuk gonsed Bome anyl e, cseT chokycHPOBAH B OKyNAPE,
pradhparta NoNHoCTEI OTKPBITA, YCTAHO BeHO Manoe yeennyerme (4x10),

Ofpamume BHumatue!

IlnA NPHUrETORAEHHA BREMEHHEX MHKPONPENAPATOR € NPOCTEALIMMK, MOMHEO HENGNb3OBATE
HE TONbKG BOGY H3 BOLAOEMOB, HO H AKBAPHY MHY O BoSY HAW paseecTd B 30 Mn Bogo NpoBoBHGR
BoAbl 1 CTONGEY I NOMKY LBETOMHOTS MEYHTA (M3 FTOpLUKA B KOTOROM BARHO NPOHIPACTAET pac-
Texne). Nlyqwe cpasy npurotoBuTe 3—8 NpegMeTHbIX CTEKON HA KOTOPBIE Bbl HAHECETE KATH
BOAb, 4ToGbl YEENWYMTD WAKEEl HA HAXOHKOEHWE NpocTeRwnx, Bathbie sonokia Heobxo guMbl
[NA YMEHBLUEHHA CHOPOCTH NEPESBHMEHHA OPTAHHIMOE B Kanne Bogsl. Eenu 3o He nomora-
&T, € NOMOLL b0 IHNETPOBAN BHO R GYMard HYMHO ¥MEHBLLWTE O5BEM MRLKOCTH,

Haeme 2.

Paboma ¢ Mukponpenapamamu

4. Hactpohre mukpockan. Cronmk gonsed Sbimb onywer, coeT chokycHpoBad B oKynape,
pradhparia NoNHGCTEI GTHPLITA, YETAHO BIEHS Manoe yeennderwe (4x10).

5. PazmecTume MHKpONpenapar Ha NpegMeTHOM CTORMKE W MO GHHMHTE ero 8o kouua. [pu
ATEM CNefuTe, 4Tobbl NOKPOBHOE CTEKND W OBBERTHE HE COMPM KO CHYNKE b,

6. [nAgA B okynap, MESREHHD € NOMOLWBKE MAKDORHHTA OMYCKAHTE CTONMK A0 NOABNEHHA
HETKOMD W30 0pameHHa.

7. Pacemotpute Mmukponpenapar. Hakgute KneTkl NpocTeA LK.

B. PaccmoTpuTe cTpyKTYpPY kKneTok npu BonbwoM yeennsedud | 10x10), wenons3ya Mukpo-
BMHT ANA HACTOAKH PerkocTH. JapHeyATE CTRORHME JEMEHE B COOTRETCTEYIOWEH AYedke Ta-
By M 1.

9. Mpopepute cMedy MUKpoNpenapata, Heofxonumo onycTMTe NPegMeTHbIR CTONMK, oT-
WATE Nanki fHKCALMK NPELMETHOND CTEKNA W AKKY PATHO 33 GOKOBLIE CTOPOHBl CTEKAA MIBATH
MHKPGNPENApAT.

1. ¥Yeranoeume cnegyiowwi Mukponpenapat (wadyso pua-Tydencka), Ha BonbluoM yEEAH-
yeHnd (10X 1)) paccMmoTpuTe cTpoeHke opradkiMa. 3apucydTe Midiy30pHio B COOTRETCTEY IO
Wed Auedne Tabnuus Ne 1,

1. MNporegure CPABHMTENEHEIA AHANKE CTPOEHKA KNETOK NPOCTEALIMX CRrAHK3MOE W 3a-
nonHuTe TaBnudy Ne3, onupance Ha pucyHka Ne 1—3,

MNpeacTapnense pesynsTaton HABN OLEH WA
Jadanue 1,
1. PacemoTpeTe MUKDPONPENApaThl OAHOKNETOMHEX OPraHWIMOE M BBIABMTL WX CTRYKTYE-
Ho-dryH KUHoHANE Hble ocobenkocT. Janonnuts Tabnuyy Ne 1.



PucyHok Mukponpenapara

OnucaHue KNEeTOMHLIX CTPYKTYP

Jernena

Uudyaopua-Tydenska

HMenonbaya matepuansl yyefHka W TEOPETHHECKYIO YacTh faHHoR padoTol sanonHaTe Tab-

nvy e 2,
ToGnuyo Ne2
tﬂmE!HHMTH HMHIHEAEATE NRHOCT H I'Ipﬂd:'l'lﬁ LN 30 .
NpocTeAwwe hopMa Tena Tun NUTAHWA MNe pe ek eHne
Awmefia ofmKHoBEHHAR

Jerneda 3eneHan

HHdrraopma-Tyde nsxa

3. CpamHuTe OO HOKNETOMHLIX OPraHMIMOR Mo pHeyHKkaM Ne1—3 (Hanwise WK oTeyTeTEHE
npHIHaKa o5oIHAYETE 3HAKOM + WNK ) 1 3anonHuTe TaBnuuy Ne3

Pic. 1. Ameba

Puc. 2. Jarnexa Puc. 3. Mudysopua




To@auyo A3

Q:CPHEHHTE.I'IbHﬂH XAPAKTEPHUCTHHA OOHOKAETOUHELX .

MpHIHaKK BNA CpABHEHHA

OpraqMsme

Ameha obbiwHo-
B& HHAR

JemeHa 3eneHar

Huyzopua -Typennxa

Knetounan mempana

Uuronnaama

Appo

Muue eapHTenEHAR BaKyone

CoxparHTENEHAA BaK YOk

Mnacmaw

Ceetouy BCTEHTENBHEA Ma30K
[cTurma)

0 praHenns= QEHHeEHHA

Beifoder:

1470 obwero y ofHOKNETOUHEIX BMHBOTHBIX T

2Mem ol oTAMMAKTEA HIyYaeMble oEbeKTH 7

J.Kakwe cylecTryoT oprakenntl NepeEHseHHa y NpocTeRWM:E Y

4. C noMoLl 6o Yero ocyLBcTRASETEA OCMOPEMYAALHA ¥ NPoCTeAL 7
5. Kak pasnwaiorea weenefyemol & oBbekTal No THTY NHTakdds ?

Kouwmponeueie Bonpocei;

1. Kakme 4epTol cTpoeHna Whdy 3opri-Tydenbiki caHaeTeNLCTEY T 08 YCNOMHEHHH CTROE-
HWA JAHHO TS OPrAHWIMA MO CPABHEH IO € APYIMMH WIYYAEMBIMA OpraHns Mamu 7
OTeeT: AREPHLIA By ANHIM, HECKONEKO COKPATHTENEHEIX BAKYOREH, TPHXOLMWETE (Kak ane-

MEHT OXOTH WM 3AMTE), NOPOLIWLA,

2. MNepegsamedise aMB0bl OCYLLECTENASTCA € MOMO LI

1. napanog1i

2. neeBono o AHE
3. pecHider

4. MryTHKORB
Oreet: 2.

3. M3 nepeycneH b OpraHoMIoR MMEIOTEA Y MEgY30PHK W OTCYTETEY T ¥ amedtl

1. appo

2. pecHHdKKH

3. TpHNOUMETEI

4, NEMHOHOLLKK

5. NHLLEBAPHTENEHAA BAKYONE
f. nennuiyna

T. nopowxya

Oroer: 2, 3,6, 7.

3. YeTaHoBMTE CODTRETCTEME MERLY OPTAHMIMAMK W X XAPAKTED BCTHKOM: K KAMLOA Mo 3W-
LMK, JAHHOW B NEPEOM CToNSUE, NogSepHTe COOTRETETEYHOILLYIO NO3MLMIO W3 BToporo cTonbua.

KAPAKTEPHMCTHREA OPTAHWIMEI
A) mnactugbl 1) Jernena
B) apepHbii pyaniazm 2) Mudhysopua
B) pecHnuKK
M eTurma
T weryTH
JanuwuTe wietphl B TASAKLY Mo CooTEETE TEY IO HMK BYKBAMMH.
A) B) B) M )
Orpet:
OtpeT:
A) B) B) M )
1 2 2 1 1




