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INOACHUTEJIBHASA 3AIINCKA

OO11e6noI0rnyecKkie 3HaHUS HEOOXOAUMBI HE TOJBKO CIEIHAIMCTaM, HO H
KaKJIOMY Y€JIOBEKY B OTJEIbHOCTH, T.K. TOJBbKO MOHUMAaHUE CBA3U BCETO KMBOTO Ha
IJIaHeTe TIOMOXKET HaM HE Hajenarh OmUOOK, Bemymmx katactpode. Bomieub
IIKOJBHUKOB B MPOLIECC MO3HAHUSL KMBOW MPUPOJbI, 3aCTABUTh UX 3ayMaThCi O
TOHKAX B3aUMOOTHOIIICHUSX BHYTPU OWOIIEHO30B, HAYYHUTHh BBICKA3BIBATH CBOM
MBICJIM M OTCTaMBaTh MX - 3TO OCHOBAa OpPraHU3allMM OHWOJOTHYECKOTO KPYXKKa, T.K.
ouosioruyeckoe oopazoBaHue GOpMHUPYET Y MOAPACTAIOIIETO TOKOJICHUS TOHUMAHKE
’)KU3HM KaK BeJIMYaMIIeH IIEHHOCTH.

YueOHble 3aHATHS OPTaHU3YIOTCS U1 YYallUXCsA S5-X KJIacCOB, KOTOPHIE YXKe
3HAKOMBI 110 YPOKaM MPUPOOBEICHUS U OUOJIOTUHA C MUPOM >KUBBIX OPTaHU3MOB.

Cpenu OTJIMYUTEIIHLHBIX 0COOEHHOCTEH JTAaHHOU JIOTIOJIHUTEIILHOM
oOpa3zoBaTeILHON MpPOrpaMMbl MOKHO Ha3BaTh CJICAYIOIIHME: OXBAThIBACT OOJIBIION
KPYI' €CTECTBEHHO-HAyUYHBIX HCCICIOBAHUN U SBISIETCS JIONMOJHEHUEM K 0a30BOM
y4eOHOM nmporpamme 00111e00pa30BaTEIbLHOM IIKOJIHI.

Takum oO0Opa3oM, HOBHM3HA M aKTYaJIbHOCTh IPOTPAMMbl 3aKJIIOYAETCS B
COYETAHUU PA3IMUHBIX (POpM pabOTHI, HAMPABICHHBIX HA JOMOJIHEHUE U YTyOJieHHEe
OMOJIOr0-7KOJIOTUYECKUX 3HAHUHM, C OMOPOM Ha MPAKTUYECKYIO NESITEIBHOCTh U C
Y4E€TOM PETUOHAIIbHBIX, B TOM YHCJI€ 9KOJIOTHYECKUX, OCOOCHHOCTEI.

3aHATHE B KPY)KKE MTO3BOJIUT IIKOJIBHUKAM, C OJTHOM CTOPOHBI, pACITUPUTh CBOU
3HAHUS O MHUPE KUBOM MPUPOBI, C IPYTOM - MPOJEMOHCTPUPOBATH CBOM YMEHUS U
HaBBIKM B 00JIaCTH OMOJIOTMH TMEpe]l yYallUMHUCS IITKOJIbI, TaK KaK IPeAIoiaraeTcs
OpraHu3alys BHEKJIACCHBIX MEPONPUATUM C YyHaCTUEM KPY>KKOBIICB.

Kypc, paccuntannbsiii Ha 34 akajeMuyecKkux yaca. Bkirouaer TeopeTudeckue u
npaktuueckue 3aHsATHSA. CopepkaHue ImporpaMMmbl «MuUp MOA MHUKPOCKOIIOMY
CBSI3aHO C IIPEAMETaM1 €CTECTBEHHOHAYYHOTO IIUKJIA.

Ha xypc «Pactenus moj MUKpOCKOIIOM» OTBOJUTCS 10 1 yacy B Hegemto. Kypc
BXOJUT B pazziesl yueOHoro miana « BHeypouHast 1esITeTbHOCTDY .

Hecmotps Ha To, 4TO BONPOCH! NMPOGOPUEHTALIUK HE SIBJISIFOTCS TJIABHOM €TI0
OMOJIOTMYECKOTO KPY)KKa, pasHooOpa3Hasi JeATelIbHOCTh, 3alJlAHUpOBAHHAsT Ha
3aHSTUSAX, BO3MOXKHO, TIOMOKET IOHBIM OMOJIOraM OMPEAEIUTHCS C BHIOOPOM CBOEH
Oynyuieit mpodeccuu.

[Iporpamma Kypca mpeaHasHadeHa sl OOyYarolmIUXCsS B OCHOBHOM IIIKOJIE,
MHTEPECYIOIMMXCS  HCCIEAOBATEIbCKOM  JICSATEIbHOCThIO, W  HalpaBlieHa Ha
dbopMUpOBaHHE Yy YYalIUXCAd YMEHHUS IIOCTaBUTh I€bh W OpraHu3oBaTh €&
JTOCTIDKCHHE, a TaKKe KPEaTUBHBIX KAaueCTB — THOKOCTh yMa, TEPIHUMOCTh K
NPOTUBOPEYHSAM, KPUTUYHOCTh, HAJUYUE CBOETO MHEHHUS, KOMMYHUKATHUBHBIX
KauyeCTB.

AKTYyaJnbpHOCTh TIPOTPpaMMBbl  Kypca OOyCJIOBJIEHAa TE€M, YTO 3HAHHUS M YMEHHS,
HEOOXOJMMbIC [IJI1 OpTaHu3alMu y4eOHO-UCCIICIOBATEILCKON JIeATEIIbHOCTH, B
OyaylieM CTaHyT OCHOBOM ISl peaiiu3aliui yueOHO-HUCCIIeI0BATeIbCKUX MPOSKTOB B
CpeIHEM M CTapiieM 3BeHE IIKoJbl. [IporpamMmma kypca TO3BOJIET pPealn30BaTh
aKTyaJbHbIC B HACTOSIIEE BpeMsI KOMIIETEHTHOCTHBIH, JIMYHOCTHO
OPUEHTUPOBAHHBIN, AEATEIbHOCTHBIN MOIXOMIBI.



[leJib:MO3HAKOMHUTh YYaIUXCs ¢ MHOTOOOpa3WeM MHpa KUBOW MPHUPOJIbI, BHIIBUTH
HanOoJiee CIOCOOHBIX K TBOPYECTBY YYAIIMXCS M PA3BUTh Y HUX TIO3HABATEIbHBIC
WHTEPECOB, UHTEIUICKTyaJIbHBIE, TBOPYECKUE U KOMMYHUKATHUBHBIE CTIOCOOHOCTH.
3ajauyy nporpaMMbI:

O6pa3oBaTelIbHBIC

e PacimupsTh Kpyro3op, 4To SIBJISIETCS HEOOXOIUMBIM JIJIs1 TH000TO KYJIbTYPHOTO
YyeJIOBEKA.

e CriocoOCTBOBATH MOMYJISIPU3AIIUMN Y YUAITUXCS OMOJIOTHYECKUX 3HAHUM.

e 3HAKOMHUTH ¢ OMOJIOTHYECKHUMH CIEIHAILHOCTSIMHU.

PasBuBaromue

. Pa3BuTHE HaBBIKOB ¢ MUKPOCKOIIOM, OMOJIOTHYECKUMH OO BEKTaMH.

. Pa3BuTHe HaBBIKOB OOIICHHE U KOMMYHHKAIIWH.

. Pa3Butre TBOpueCKUX criocoOHOCTEN pedeHKa.

. dopmupoBaHue MPHUEMOB, YMEHUN M HABBIKOB 10 OPTaHU3aliU TIOUCKOBOH U

I/ICCJ'IGI[OBaTCJIBCKOﬁ ACATCIBHOCTH, CaMOCTOSITEJIbHOM IM03HABATECILHOU
ACATCIIbHOCTH, IIPOBCACHMS OIIBITOB.

BocnurarensHble
. BocnuteiBaTh HHTCPCC K MUPY KUBBIX CYHICCTB.
. BocnuTeiBaTh OTBETCTBEHHOE OTHOIIICHHUE K IMOPYUYCHHOMY ACITY.

YciaoBus peajin3auu NporpaMmmbl

« Bospact nereii, ydacTBYIOIINX B peali3alliy JaHHOU mporpaMmbl, 11-14 ner.

o IIpomomxurensHOCTH 00pa30BATENBLHOTO IpoLiecca - 1 rox (B KaKI0M KJlacce).
o KonnuecTBo 4yacoB - 1 yueOHbIN yac B HENIEIIO

DopMbI OPraHU3ANUY IeATEILHOCTH YIAIIMXCSH HA 3aHATHAX

o ['pynnosas

o MuauBnnyansHas

DopMBbI M METOAbI, HCNIOJIb3YeMbIe B Pa00Te N0 MporpaMmme
CJ10BeCHO-WILTIOCTPATUBHBIE METO/IbI: pacckas, becena, JUCKyccusi, paboTa C
OMOJIOTUYECKOM JIUTEPATypPOH.

PenpoayKTuBHbIE METOAbI:BOCIIPOM3BEACHUE MTOTYUYECHHBIX 3HAHUN BO BpEMsI
BBICTYILICHUH.

YacTHYHO-TIOUCKOBbIE METOAbI (TIPY CUCTEMATH3ALNH KOJUIEKIIMOHHOTO
MaTepuana).

UccienoBateibcKue METOABI(MPpU pabOTE C MUKPOCKOTIOM).

HarasiiHoCTh: MPOCMOTP BUEO-, KHHO-, TUa-, CIaU()UIBMOB, KOMITBIOTEPHBIX
Mpe3eHTaIui, OMOJIOTHYECKUX KOJIJICKIUHI, TIJIaKaTOB, MOJIEJICH U MaKeTOB.
OxujiaeMbli pe3yJabTar:

® TIOJIOKHUTEJIbHASI TUHAMHKA COIIMAIbHON U TBOPUYECKOW aKTUBHOCTH 00y4aeMBbIX,
MOATBEpKIaeMasi pe3yIbTaTaMH X y9acTUs B KOHKYpCax Pa3jIMyHOTO YPOBHSI,
dbecTuBaAX, CMOTPaxX, COPEBHOBAHUSIX.

® TIOBBIIICHUE KOMMYHHUKATUBHOCTH;

® TIOSIBJICHUE U TIO/JICP)KAHUE MOTUBAIIUU K YTITyOJIEHHOMY M3YyUYE€HHIO OMOJIOTHH;
® yYMEHHE MOJIb30BAThCsl COBPEMEHHBIMU UCTOYHUKAMU WH(OPMAITIH U J1aBaTh
apryMEHTUPOBAHHYIO OIIEHKY HH(OpMAIUU 10 OMOJIOTHYECKUM BOIIPOCaM; paboTaTh
C Hay4HOM M y4eOHOI TuTepaTypoii;




e chopMUpOBABIINECS OMOTOTHUECKHUE 3HAHUSA, YMEHUS U HABBIKH, OJJTHOBPEMEHHO
npuoOpeTEeHHbIE HABBIKM OPraHU3allii BHEKIIACCHOU PabOThI: IPOBEICHHUS
BUKTOPHH, O€cel, KITACCHBIX YaCcOB C YYaIlUMUCS HAYaJIbHOM LIKOJIBI.

Cucrema 3aHSATHI COPHUEHTHUPOBAHA HE CTOJIBKO Ha TMepelayy «rOTOBBIX
3HaHUW», CKOJIbKO Ha (OPMHUPOBAHME AKTHUBHOW JIMYHOCTH, MOTHBHUPOBAHHOM K
caMo00pa30BaHuIO, O00JaJalolIell HayaJIbHBIMU HABbIKAMU  CaMOCTOSITEIBHOTO
noucka, 0T00opa, aHaJIM3a U UCIOJIb30BaHUs UH(OPMALIUK.

BaxkneiimuM npuoputeToM 0011ero o0pa3oBaHUs SBISIETCS (POPMUPOBaHUE
o011e y4eOHbIX YMEHUN U HaBBIKOB, KOTOPBIE MPEAOINPENEISIOT YCIEIHOCTh BCETO
MOCJIEAYIONIEro 00yueHus peOEHKa.

Pa3BuTHE JIMYHOCTHBIX KAueCTB U CIIOCOOHOCTEW IIKOJIBHUKOB OIMPAETCS Ha
IpUOOpPETEHUE MU OIbITa Pa3HOOOPA3HON AESITEIBbHOCTU: YUYEOHO-I0O3HABATENbHOM,
IIPAKTUYECKOM, COLTUATIbHOM.

Kypc «Mup moa MHKpPOCKONOM» HOCHT pa3BUBAOIMMK Xapaktep. Llenbro
JTAHHOTO CIHEIKypca ABIAETCA (POPMUPOBAHUE TOUCKOBO-UCCIEIOBATENbCKIUX H
KOMMYHHKATHBHBIX YMEHUH IIKOJIHHUKOB.

3aHATHA Kypca pasfelieHbl Ha TeopeTHYecKue U mpakTthdeckue. [lpuuém
JESITEIbHOCTh MOKET HOCHTh KaK TPYIIOBOM, TaK M MHAUBHUIYyaTbHBIN XapaKTep.

JlesTeNnbHOCTh IIKOJIBHUKOB IpPU HU3YYEHHHM Kypca «Mup moj MHKpPOCKOIIOM»
UMEET OTJIMYUTENIbHbIE OCOOEHHOCTH:

® UMEEeT MNPAKTHUYECKYI HaIpPaBICHHOCTb, KOTOPYIO ONpeneisieT creunduxa
COJIEpKaHUs M BO3PACTHBIE OCOOCHHOCTH JIETEH;

e TIpynmoBoil Xxapakrep paboT Oyaer cmocoOCTBOBaTh (HOPMHPOBAHUIO
KOMMYHHKATHBHBIX YMEHUH, TAKUX KaK YMEHHUE, paCIpeIesITh 0053aHHOCTH B
rpymrne, apryMeHTHPOBATh CBOIO TOUKY 3PEHUS H JIp.;

e paboTra ¢ pa3TUYHBIMM HCTOYHMKaMHU HHPOpManuu  0OecreunBacT
¢dbopMupoBaHre MHYOPMALMOHHOW KOMIIETEHTHOCTH, CBS3aHHOW C IOHCKOM,
aHaJM30M, OIIEHKON MH(OpMAaIINH;

® B COJEpXKAaHUE JEATEIbHOCTH 3aJ0KEHO OCHOBAaHUE Jii COTPYJAHMYECTBA
JIETeH ¢ YIeHaMH CBOEH CEMbH, YTO OOECIeUnBaET pealbHOE B3aUMOICHCTBHE
CEMbH U IIKOJIBI;

® peanu3yeT 3aJady BBISABICHUS TBOPYECKUX CIIOCOOHOCTEH, CKIOHHOCTEW U
OJIApEHHOCTEN K pa3IMYHbIM BUIaM JESITebHOCTH.

B pesynbrare paboThl o nmporpaMme Kypca ydyanuecs J10JKHbI 3HATh:

METOJUKY PabOThl ¢ OMOJIOTHYECKUMU 0OBEKTaMH M MUKPOCKOIIOM;

MOHSTHUS LIEJH, 00BEKTa U TUIIOTE3bl UCCIIETOBAHMS;

OCHOBHBIE HCTOYHUKU WH(OPMALIUY;

npaBuia 0pOpMIIEHHS CIIMCKA UCIIOJI30BAHHOM JINTEPaTypHI;

CIOCOOBI MO3HAHMS OKPYKAIOLIEro MUupa (HaOI0eHUs, IKCIIEPUMEHTHI );

OCHOBHBIE 3Tallbl OpraHU3aIMM MPOEKTHOM AesITeNbHOCTH (BBHIOOP TEMBI, cOOp

uH(popMaIuu, BEIOOp MPOeKTa, padoTa Ha/l HUM, MTPE3CHTAIINSA);

® UCTOYHHMKU WHGOpMAIMKM (KHUTA, CTAPIINE TOBAPHUIIU W POJCTBEHHUKH, BUICO
Kypchl, pecypchbl HTepHEeTa).

Yyaumuecst 10/KHBI YMETh:



BBIJIETISITE OOBEKT HCCIEAOBAHNUS;

pa3aenarh yueOHO-UCCIIEeOBATENbCKYIO ACSITEIbHOCTh Ha ATAIlbI;

BBIJIBUTaTh TUIIOTE3bl U OCYIIECTBISATh UX IPOBEPKY;

paboTath B rpyImIe;

I10JIb30BAThCS CIIOBAPSIMU, SHIUKIIONEIUAMU PYTMMH Y4€OHBIMH ITOCOOUSAMU;
BECTHU HAOJIOJCHHS OKPYKAIOLLET0 MUPA;

IUTAHUPOBATh U OPraHU30BBIBATH UCCIIEOBATEIBCKYIO AESATEIbHOCTD;
paboTath B rpyIIe.

Coaep:xxaHnue nporpamMmsi.

BBoanoe 3ansitue (1 4).

[enu u 3agaun, ian paboTsl yueOHOTO Kypca.

BbuoJiornyeckas JiabopaTopusi M npaBuJia padoTbl B Heil (2 u).
Oo6opynoBanue 6uosornueckoi adboparopun. I[IpaBuna padotst u Th npu padore B
nabopaTopuu.

Metoabl M3yuyeHusi *KUBbIX OPraHU3MOB. YBeJIHYUTeIbHbIe MPUOOpHI (6
q).

Metoapl u3ydeHHs OHOJIOTMYECKHUX OOBEKTOB. YBEIUUUTEIbHBIE IPUOOPHI.
Mukpockon. YCTpoHCTBO MHUKpOCKOmNa, MpaBwia padboTel ¢ HUM. OBIaaeHHe
METOJAMKON pabOThl C MUKPOCKOIIOM.

KieTka — CTpyKTYpHasi e IMHHIIA KUBOTO opranusma (6 u).

Kierka: ctpoenue, cocras, cBoMcTBa. Mukponpenaparsl. MeToasl NpUroTOBIEHUS U
M3YUYEHHE MPEMapaToOB «KUBasl KIETKa», «PUKCUPOBAHHBIN Mpemnapar.

Knerkn pacrenuii moag Mukpockonom. M3rorosjieHne MUKpONpenaparos
U ux usydenue (8 4).

N3yuyenue pactutenbHOU KiaeTku. [Ipurorosienue npenaparta KOXKHUIbI JTyKa, MIKOTb
IJI0JIOB TOMATa, 1010Ka, KapTodes U uX u3yuyeHue Mo MUKPOCKOTIOM.

I'pu6b1 M GakTepuu MO MUKPOCKONOM (8 4).

['pubel u Gaktepun. Mukpockonuueckue rpudbl. [IpuroroBiaeHue Mukporpenapara
JIPOXOKEN U M3yYEHHUE €ro IOoJ MUKPOCKOIIOM. BeIpalMBaHue IIECEHH U U3YUYCHUE
ee MojJ MHUKPOCKONOM. [IpuroToBieHME CEHHOTO HACTOS, BBIPAIMBAHUE KYJBTYPBI
CeHHOM NaJ0YKH U U3y4YeHUE €€ M0JI MUKPOCKOIIOM.

KyabrypajabHbie U (pusuoioro-onoxuMuIecKue CBOMCTBA
MHMKPOOPraHu3mMoB (5 4).

Kosmonun Mukpoopranu3moB. MeToabl BbIpalllUBaHUS M U3YyUYCHUS KOJOHMMA
MUKpoopranusMmoB.Ilurarenbubie cpeabl ISl BbIpallUBaHUS MHUKPOOPTaHU3MOB.
BrlpamyBanue KOJIOHUN U U3YYEHUE UX MOJ MUKPOCKOIIOM.

IHonb3a 1 Bpea MUKPOOPraHu3smMoB(64.)

Bnusitnue  ¢usmueckux M XMUMHYECKHMX (aKTOPOB Ha POCT M Pa3BUTHE
MHUKpPOOpPTaHU3MOB. BriisiHre aHTHOMOTHUKOB HA Pa3BUTHE MUKPOOPTAHU3MOB.
JIMIIAHUKH 10 MUKPOCKONOM (24)

Crtpoenue, pazHOOOpa3ue JTUIIARHUKOB, UX POJIb B IPUPOJIE.

Boaopocan noa mukpockonom (34)

3HAKOMCTBO C KJIETOYHBIM CTPOEHHUEM HUTYATOU BoOpociin CIUPOTHUPHI.



[IpuroToBneHne MUKpOIIPENapaTa BOJOPOCINA U U3YUYEHHUE €rO MO MUKPOCKOIIOM.
7ZKvBOTHBIE 101 MUKPOCKONIOM (44)

CtpoeHre W  JKU3HENESTEIBHOCTh  OJHOKJIETOYHBIX  JKMBOTHBIX:  amMEOBI
OOBIKHOBEHHOM.

CtpoeHrne ¥ KU3ZHEACATEIBHOCTh OJHOKJIETOYHBIX JKMBOTHBIX: HH(]y30pHUH-
Ty(QenbKH.

CtpoeHue U )KU3HEAEATENbHOCTh OJJHOKJIETOYHBIX )KUBOTHBIX: ABIJICHBI 3€JIEHOM.
PakooOpa3Hble moJ MUKPOCKONIOM (24)

3HaKOMCTBO CO CTPOCHHUEM, 00pa30M >KU3HH U POJIbIO B IPUPOe JadHUU.

[{ukiion — KaKk MpeacTaBUTENb PAKOOOPa3HBIX.

HacexkoMble oy MUKPOCKONIOM (44)

CtpoeHue U )KU3HEAESITeIbHOCTh KJIEIla KakK MpeACTaBUTENs MayKoOOpa3HbIX.
BreniHee cTpoeHne koMapa U TapakaHa Kak MPEACTABUTENEH HACEKOMBIX.

[Tuesnbl. YCTPOUCTBO YIIbS.

MypaBbu.Y CTpOHCTBO MypaBENHUKOB.

HccaenoBarenbckasi padora (16 u).

[Touck wunbopmanuu. [IpuroToBieHue NUTATENBHOW CpeAbl [JIs BbIpAIMBaHUS
MukpoopranusmoB. «lloceB» mukpoopranusMoB. M3yueHune OaKTEpUOIOTHYECKOTO
COCTOSIHUSI Pa3HBIX MOMEIIEHUN MIKOJbI (KOPUIIOP, KIACChl, CTOJIOBAsA, TyaJleT U JIp.)
OdopmiieHue pe3yiabTaToB UCCIEA0BATEIBCKOM PaOOTHI.

IMoaBeneHue UTOroB padoThl yuedHoro kypca (3 4).

[IpencraBnenue pe3ynbTaToB padOTHI. AHAINU3 PaOOTHI.



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

ypoka

JaTta nuan/daxr.

Tema ypoka

Kou-Bo
4acoB
YPOUHOI1

(popmbl

KoJ-Bo
4acoB
BHEYpO4
HOH

(popmbl

Buasbl yueOHoii 1esITeIbHOCTH
o0yyarmuxcst

dopma TeKyLero
KOHTPOJIA

BBoanoe 3ansaTHe. BBOAHBIN HHCTPYKTAXK 1O
1/6.(14.)
Lenu u 3amauu, miuaH paboThI KPY>KKa.

NuauBunyansHas padora

Buosiornyeckasi jgadopaTopusi M TNpaBUIa
paboThI B Hel
O6opynoBanue OHONOTHYECKON JTabopaTtopuu.
[IpaBuna paborst w Tb mpm pabore B
J1abopaTopuHu.

WNuauBunyansHas padora,
I'pymmoBas pabota

TBopueckoe 3a1anue

Buosornyeckass jadopaTopusi M TNpaBUJIa
padoThI B Hel
O6opynoBanue OHONOrHYECKO TabopaTopuu.
IIpaBuna paborst u Tb mpu pabore B
nabopaTopumu.

NuauBumyansHas paboTa

VYceTHsIl onpoc

Metoabl u3y4eHHMs] KUBBIX OPraHU3MOB.
YBeanuurteabHble NPUOOPHI

MeTonpl u3ydeHHs OMOIOTMYECKUX OOBEKTOB.
VYBeNUUYUTENbHBIE  TPUOOPHI. Mukpockort.
YeTpoilcTBO MHKpOCKOMa, MpaBujiia paboThl C
HuM. OBnajieHHe METOAMKONH paboThl €
MHUKPOCKOTIOM

NuauBumyansHas paboTa

TBOp‘ieCKOﬁ 3aJaHHuC




Metoabl u3y4eHHMs] KUBBIX OPraHU3MOB.
YBeamunTeJbHbIe NTPUOOPBI

MeTtonpl u3ydeHUsT OUMOIOTUYCCKUX OOBEKTOB.
VYBenuuHuTeNbHBIE  MPUOOPHI. MuUKpocKort.
VYCTpOHCTBO MMKpPOCKONA, MpaBmiia paboThl ¢
HuMm. OBlajgeHue METOIUKON  paboTel ¢
MHUKPOCKOIIOM

NnnuBunyansHas padora. Pabora
B Iapax

[IpakTrueckoe 3aganue

Mertoabl u3y4eHHMs IKUBBIX OPraHM3MOB.
YBeaunuyuTeabHbIe NTPHOOPHI

Metonpl uM3ydeHHs OMOJIOTHYECKUX 00BEKTOB.
VYBenuuuTenbHble  OpuOOpbl.  MUKpOCKOIL.
YeTpoilcTBO MHMKpOCKoma, IpaBujia padoThl ¢
HuUM. OBnageHue MeTonuKoH  paboThl €
MHKPOCKOIIOM

NuauBumyansHas paboTa

TBopueckoe 3aganue

Kierka — cTpyKkTypHasi eIMHHIIA >KMBOI'O
OpraHu3Ma
Kierxka: CTPOCHHE, COCTaB, CBOICTBA.

Mukponpenaparsl. MeTonsl IPUTOTOBIEHUS M
U3y4EHUE [penaparoB  (OKWBas  KJETKay,
«(uUKCHpOBaHHBIN Mpenapary.

WNuauBunyanpHas padoTa.
I'pynmosas paboTta

IIpakTrueckoe 3aaHue

Kinerka — cTpykTypHasi eIMHHUIIA KUBOTO
OpPraHu3Ma
Kierka: CTpOEHHE, COCTaB, CBOMCTBA.

Muxkponpenaparsl. MeTonsl NPUTOTOBIECHUS U
U3ydeHHE T[penaparoB  <CKUBas  KJETKay,
«(UKCUPOBaHHBIH Mpenapar.

NuauBumyansHas paboTa

TBOp‘ieCKOﬁ 3aJaHHuC

Kierka — cTpyKTypHasi eAMHMIA >KUBOIO
opraHusma
Knerka:  ctpoeHme,  cocTtaB,  CBOMCTBA.

Mukponpenaparbl. MeTonsl IPUTOTOBIEHUS WU
U3y4EHUE [pPEenaparoB  (OKWBas  KJIETKay,
«(uKcUpOBaHHBIN Mpenapary.

WunuBunyansHas pabora,
I'pynmoBas pabota

IIpakTHueckoe 3aaHue




10

Kiaerkun pacreHuii mnmox  MHKPOCKOIOM.
H3roroBienne MHUKpPONpPenapaToB U HUX
U3ydyeHune

N3yuenue pacTUTEIBHON KJICTKH.
[IpuroroBrnienne mpemnapara KOXHUIBI JIyKa,
MSKOTh IUIOIOB TOMara, si0ji0Ka, kaprodens u
WX U3yYEHHUE MO0JI MUKPOCKOIIOM.

WnnuBuayansHas pabora,
I'pymmioBas pabora

IIpakTHueckoe 3anaHue

11

Kiaerkn pacrenmii moax  MHMKPOCKOIOM.
H3roroBjieHHe MHKpONpenaparoB M HX
u3ydeHue

Wzyuenue pacTUTENIbHOM KJICTKH.
[IpuroroBienne mpenapara KOXHIBI JIYKa,
MSKOTh IUIOIOB TOMara, si0jo0ka, kaprodens u
UX U3YYEHHE [TOJ MUKPOCKOIIOM.

WnnuBuayansHas pabora,
I'pymmoBas pabota

IIpakTrHueckoe 3anaHue

12

Knerkm pacreHuii moaq  MHKPOCKOIOM.
N3roroBjieHne MHUKPONPENapaToB W HUX
u3ydeHue

N3yuyenune pacTUTEIBHON KJIETKH.
[IpuroroBnenne mpenapara KOXHIIBI JIyKa,
MSKOTh TUIOJIOB TOMara, s0i0Ka, kKaptodens u
WX U3YYECHHE O] MUKPOCKOTIOM.

WnauBunyansHas padora,
I'pymmoBas pabota

IIpakTrueckoe 3aaHue

13

Kierkn pacreHuii mnog  MHMKPOCKOINOM.
H3roroBjieHHe MHKpPONpeNnapaTtoB M HX
u3yuyeHue

N3yuyenune pacTUTEIBHON KJIETKH.
[IpurotoBnenue mpenapara KOXHIIBI JIyKa,
MSKOTh TUIOJIOB TOMara, s0i10Ka, kKaptodens u
UX U3yYEHHE TIOJ MUKPOCKOIIOM.

WuauBuayanbHas pabora,
I'pynmosas paboTta

IIpakTHueckoe 3ananue

14

I'pu6b1 1 6akTepuM MO MUKPOCKOIIOM

I'puObet  u  Oakrepun. MUKpPOCKOUYECKHE
rpubbl.  IlpuroroBneHne  MHKpoIpenapara
JOPOXOKEH M M3y4eHHE €ro IMOJ MHKPOCKOIIOM.

WunuBuayansHas pabora,
I'pynmoBas pabota

IIpakTHueckoe 3aaHue




BelpamyBanue IIECEHM M U3Y4EHHE €€ II0J
MHUKPOCKOIIOM. ITpurorosienue CEHHOTI'0
HAcTos, BblpaliuBaHue KyibTypel CeHHON
MAJIOYKH U U3y4YeHUE €€ 1101 MUKPOCKOIIOM.

15

I'pudb1 1 GakTEepUH MO MUKPOCKOIIOM
I'pubsr u  Oakrepun. MHKpPOCKOIIMUYECKUE
rpuOsl.  IlpuroToBneHne  MHUKpompenapara
IPOXOKEH M M3YyYEHHE €ro IMO0J MHUKPOCKOIIOM.
BeipanBanue 1uieceHH W HM3y4eHHE €€ TI0J
MHUKPOCKOIIOM. [TpurotoBneHne  CEHHOTO
HAacTosl, BbIpallMBaHue KyiabTypsl CeHHOHN
MAJIOYKU U U3ydeHHUE €€ 01 MUKPOCKOIIOM.

NuauBunyansHas padora,
I'pynmosas pabora

IIpakTrueckoe 3a1aHue

16

I'pudb1 M 6akTEpUHU MO MUKPOCKOIIOM
I['pubsr m Oaktepun. MHKpPOCKOIIHMUYECKUE
rpubbl.  IlpuroroBneHue  MHKpoIpenapara
OPOAOKEH M HM3YyYEHUE €ro 110 MHUKPOCKOIIOM.
BelpamuBanue IUIECEHH U H3YYEHHE €€ IIOf
MHUKPOCKOIIOM. IIpurorosnenue CEHHOTO
HAcTos, BbIpaliuBaHue KyiubTypsl CeHHOM
MAJIOYKH U U3y4eHUE €€ TT0JI MUKPOCKOIIOM.

WnauBunyansHas padora,
I'pymmoBas pabota

IIpakTuueckoe 3aaHue

17

I'puob1 1 6aKkTepuH N0 MUKPOCKOIIOM
I'pubsr u  Oakrepuu. MHKpPOCKOIMYECKUE
rpubsl.  IlpurotoBneHwe  MukKpompenapara
OPOXOKEH U M3YyYEHUE €r0 I0J MHUKPOCKOIIOM.
BelpamyBanue IeceHM M H3Y4EHHE €€ 0N
MHUKPOCKOIIOM. IIpurorosiexue CEHHOTO
HacTosl, BblpaniuBaHue KyabTypbl CeHHOH
MaJIOYKH U U3y4YEHUE €€ 0] MUKPOCKOIIOM.

NunuBunyansHas pabora,
I'pynmosas pabota

HpaKTI/I‘IeCKOG 3aaHueC

18

I'pu6b1 1 6akTepuM MO MUKPOCKOIIOM

I'pubber  u  OGakrepun. MuUKpOCKONIUYECKUE
rpubbl.  IlpuroroBneHne  MHKpoIpenapara
JOPOXOKEH M M3y4eHHE €ro IMOJ MHKPOCKOIIOM.

WunuBuayansHas pabora,
I'pynmoBas pabota

IIpakTHueckoe 3aaHue




BelpamyBanue IIECEHM M U3Y4EHHE €€ II0J
MHUKPOCKOIIOM. ITpurorosienue CEHHOTI'0
HAcTos, BblpaliuBaHue KyiubTypsl CeHHOI
MAJIOYKH U U3y4YeHUE €€ 1101 MUKPOCKOIIOM.

19

I'pudb1 1 GakTEepUH MO MUKPOCKOIIOM
I'pubsr u  Oakrepun. MHKpPOCKOIIMUYECKUE
rpuOsl.  IlpuroToBneHne  MHUKpompenapara
IPOXOKEH M W3yYeHHE €ro IMOJ MUKPOCKOIIOM.
BeipanBanue 1uieceHH W HM3y4eHHE €€ TI0J
MHUKPOCKOIIOM. [TpurotoBneHne  CEHHOTO
HAacTosl, BbIpallMBaHue KyiabTypsl CeHHOHN
MAJIOYKU U U3ydeHHUE €€ 01 MUKPOCKOIIOM.

NuauBunyansHas padora,
I'pynmosas pabora

IIpakTrueckoe 3a1aHue

20

I'pudbl ¥ 6akTEepUHU MO MUKPOCKOIIOM
I['pubsr m Oaktepun. MHKpPOCKOIIHMUYECKUE
rpu6bl.  IlpuroroBneHue  MHKpoIpenapara
OPOAOKEH M HM3YyYEHUE €ro 110 MHUKPOCKOIIOM.
BelpamuBanue IUIECEHH U H3YYEHHE €€ IIOf
MHUKPOCKOIIOM. IIpurorosnenue CEHHOTO
HAcTos, BbIpaliuBaHue KyiubTypsl CeHHOM
MTAJIOYKH U U3y4EHUE €€ TI0J MUKPOCKOIIOM.

WnauBunyansHas padora,
I'pymmoBas pabota

IIpakTuueckoe 3aaHue

21

KyabsTtypanbhble " ¢uzuoJoro-
OMOXHUMHYECKHE CBOIliCTBA
MHUKPOOPTraHU3MOB

Kononun MHUKpPOOPTaHU3MOB. MeTons!
BI)IpaHlI/IBaHI/ISI n 1/13yquI/1$[ KOJ'IOHI/II\/’I
MHUKpOOpranusmoB. [lurarenbHbie cpenbl s
BI)IpaHII/IBaHI/ISI MI/IKpOOpFaHI/ISMOB.
BolpamuBanue KOJOHMM U H3Y4EHHE HMX TOJ
MHUKPOCKOTIOM.

NunuBunyansHas pabora,
I'pynmosas pabota

HpaKTI/I‘IeCKOG 3aaHueC

22

KyastypanbHble " ¢pusunoJioro-
OHOXMMHYECKHEe CBOMCTBA
MHUKPOOPTraHU3MOB

NnauBunyansHas padora,
I'pynmoBas pabora

HpaKTI/ILICCKOG 3aJaHue




Komonun MHUKPOOPTaHU3MOB. MeToabt

BbIpallliBaHUA u N3Y4YCHUA KOJIOHUH
MHUKPOOPTaHU3MOB. IIutarenbHbIe cpeabl Jid
BbIpallliBaHUA MHUKPOOPIraHu3MOB.

BripamBanue KOJIOHMM M HM3y4EHUE UX TOJ
MHKPOCKOIIOM.

23 KyabTypanbHbie u ¢puznosoro- WnnuBunyansHas padbora, [IpakTuueckoe 3ananue
OMoxXMMu4ecKue CBOMCTBA I'pynmosas pabora
MHKPOOPraHu3MOB
Komonun MHUKPOOPTaHU3MOB. MeToabt
BbIpallBaHUs u U3Y4YECHUS KOJIOHUH
MHKpPOOpranu3MoB. IlurarenbHbie cpenpl s
BbIpallBaHUs MHUKPOOPTraHU3MOB.
BripamuBanue KOJIOHMH M HM3y4EHUE WX TOJ
MHKPOCKOIIOM.
24 KyabTypanbHbie " (¢pu3uoJioro- WNunuBnayanbHas paboTa, [IpakTnueckoe 3ananue
OMOXHMHYecKHe cBoiicTBa I'pynmosas pabora
MUKPOOPraHU3IMOB
Kononun MUKPOOPTaHU3MOB. Meronsl
BbIpaIllBaHUSA u HU3yYCHHUS KOJIOHH
MHUKpPOOpPranu3MoB. IlurarenbHbie cpensl s
BbIpaIllBaHUSA MHUKPOOPTaHU3MOB.
BrlpamyBanue KOJIOHMM M M3y4EHUE UX IO
MHKPOCKOIIOM.
25 IMosib3a U Bpel MUKPOOPTaHNU3MOB NunuBunyansHas pabora, IIpakTuueckoe 3amanue
Bnusiaue puznyeckux U XUMHYECKUX (aKTOpOB I'pynmosas pabora
Ha PpPOCT W PA3BUTHE MHUKPOOPTAHWU3MOB.
Bnusaue aHTHOMOTHUKOB Ha  pa3BUTHE
MHKPOOPTraHU3MOB
26 IMoJib3a ¥ Bpea MEUKPOOPraHU3MOB WNunuBnayanbHas pabora, IMpakTyeckoe 3ananue

Bnusuue (I)I/ISI/I‘-ICCKI/IX N XUMHUYCCKHUX (I)aKTOpOB
Ha PpoOCT W PasBUTUC MHUKPOOPTraHHU3MOB.

I'pynmoBas pabora




Bnusinue aHTHOMOTHUKOB Ha  pa3BUTHUE
MHUKPOOPTraHU3MOB

27 JIMIAaiHUKH 110 MHKPOCKOIIOM UnausuayansHas pabora, I[IpakTuyeckoe 3agaHue
Crpoenue, pazHooOpa3ue IUIIAWHUKOB, HX I'pynnosas pabora
pOJIb B IIPUPOLIE.
28 JIMIaiHUKY MO MEKPOCKOIIOM NnauBunyansHas padora, IIpakTrueckoe 3amanue
Crpoenue, pazHOOOpasue JIHIIAHHUKOB, HX I'pynmoBas pabota
pOJIb B IIPUPOJIE.
29 Boaopociau mog MUKpPOCKOIIOM WunuBuayanbHas pabora, [IpakTudeckoe 3amanue
3HaKOMCTBO C  KJIETOYHBIM CTPOCHHUEM I'pynmoBast pabota
HUTYATOUN Bogopociu CiMpoTHpHI.
[Ipurorosiienne MuUKponpenapara BOIOPOCIU U
HA3Y4YEHHUE €TO MO MUKPOCKOIIOM.
30 Boaopociau nog MUKpPOCKOIIOM WunuBunyanbHas paborta, [IpakTudeckoe 3amanue
3HaKOMCTBO C  KJIETOYHBIM CTPOCHHUEM I'pynmoBast pabota
HUTYATOUN Bopopociu CiMpoOTHpHI.
[Ipurorosiienne MuUKpomnpenapara BOIOPOCIH U
HA3Y4YEHHUE €TO MOJ MUKPOCKOTIOM.
31 Hacexomble 101 MUKPOCKOIOM NnauBunyansHas padora, IIpakTrueckoe 3amanue
CtpoeHue M KU3HEACATENHHOCTh KJIEIIA Kak ['pynnosas pabora
MIPEICTaBUTEINS TayKOOOPa3HBIX.
BHemnee cTtpoeHne KoMapa M TapakaHa Kak
MPECTaBUTENIEN HACEKOMBIX.
[Tuensl. YCTpOKCTBO yiIbsl.
MypaBbu. YCTpOUCTBO MypPaBEHHHUKOB.
32 Hacexomble 101 MHKPOCKONIOM NuauBunyansHas padora, IIpakTrHueckoe 3a7aHue

CtpoeHre M >KU3HENESATENbHOCTh KJIeIla Kak
MIPEICTAaBUTEINS TAYKOOOPa3HBIX.

Buemnee crpoeHune komapa M TapakaHa Kak
MpEeACTaBUTENECH HACEKOMBIX.

I'pynmoBas pabora




[Tuensl. YCTPOKUCTBO yiIbsl.
MypaBbu. YCTpOHCTBO MypaBEHHUKOB.

33 IloxBeneHre UTOroB PadOTHI KPY:KKa WNunuBunyanbHas paboTa, [IpakTuyeckoe 3ananue
[IpencraBnenne pe3ynbTaToB pabOTHL. AHAMH3 I'pynnosas pabora
paboTHI.

34 IMoaBenenune NTOroB padoThl KPYKKa Nunusunyansuas Tectuposanue
[IpencraBnenue pe3ynbTaToB pabOThl. AHANIHU3 €CTECTBEHHOHAYYHOM
paboThL. PaMOTHOCTH




MeToau4eckoe odecreyeHre NPOrpaMmabl.

« HoyTt0Oyk, npoekrop, 3xpan

o IudpoBoii MHKpOCKOI- (KEIAaTEeIHHO), €T0 MOTYT 3aMEHUTh
BHJIEOPOJIMKH, MUKPOCKOIIBI-10 10 mIT., MUKpOnIpenaparsl, IPEeIMETHBIE U
MTOKPOBHBIE CTEKJIA

o PexomMeHpanuu no npoBeACHUIO TaOOPATOPHBIX padoT:

1. O3HakoMIIEHHE C YCTPOHCTBOM MHUKPOCKOIA U OBJIA/IEHUE TIpUeMaMu

[I0JIb30BaHUS;

N3ydeHne cTpoeHus: paCTUTENIbHON U dKUBOTHOM KJIETKH MO

MHUKPOCKOIIOM,;

CrpoeHue 0akTepuanbHbIX KIETOK;

CrtpoeHue IIeCHEBOTo Tpuda MyKopa;

CtpoeHnue Ipoxxen;

N3yuyeHune KIeTOK CIU3UCTON 000JI0UKHU TOJIOCTH pTa YeJIOBEKa U JIp.

no

o0k w

Cnucok aureparypsl
Jlutepartypa niis negarora
1. Axkumymkun U.U. Mup xuBoTHBIX: becio3BoHOYHBIE. ckomaembie
JKUBOTHEIE. — M., 1991.
2. Anekcannposckas O.B., Pagoctuna T.H., Ko3nos H.A. [{utosiorus,
TUCTOJIOTUA U dSMOpuosorus. — M., 1987.
3. bunac A.B. u ap. buonornueckuii 3xkcriepuMeHT B mkoie. — M., 1990.
4. buonornueckuii SHIMKIoNeAMYecKuid cioBaph / . pea. M.C. I'mnspoB. — M.,
1989.
5. borosnenckuii FO.K. u np. PykoBocTBO K 1a00paTOPHBIM 3aHSTHSIM TIO
ouoiornu. — M., 1988.
6. Banosas M.A., Kasrapanze /[.H. Mukporexnuka. [IpaBuna. [Ipuémsl.
HckyccTBo. DkcriepuMeHT. — M., 1993.
7. Becenos E.A., Ky3nenosa O.H. [Ipaktukym no 300soruu. — M., 1962.
8. QymenkoB B.M. MeToanueckoe pyKOBOACTBO K IOJIEBOM MTPAKTUKE 10
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9. dymenkoB B.M., MatseeBa B.I'., UepnsaxoBckuii M.E. Metoauueckue
yKa3aHUs K MPaKTUYECKUM 3aHSATHUSM I10 300JI0TUH OECIIO3BOHOYHBIX. — M.,
1993.
10. XXu3nb )xuBoTHBIX B 6 ToMax. / [Tox pen. JI.A. 3enkeBuya. — M., 1965.
11. Jlamkuna T.H. IIpocToii crmoco® npuroToBaeHUS MUKpOIIpenapaTos //
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Jlutepatypa nJis o0y4yarommxcst
1. Axkumymikun .M. Mup xuBoTHbIX: becnio3zBoHOuHBbIE. Mckomaembie
JKUBOTHBIE. — M., 1991.
2. e Kprou I1. OxotHuku 3a Mukpobamu. — M., 1987.
3. XKusznb xuBoTHBIX: B 6 T. / [lox pen. JI.A. 3enkeBuya. — M., 1965.
4. Kopman M.B. O3épa, 60510Ta, OpYIbl U JIYKU U UX oOUTaTeNu (cepus
«Kuznb B Bojsie»). — M., 1996.



5. MennukoB b.M. buosnorusi: ¢Gopmbl 1 ypoBHHM KuU3HU. — M., 1994,

6. [InemakoB A.A. Ot 3emiu 10 HeOGa. ATaac-onpeneanTesnb o
IPUPOAOBENCHHIO M KOJIOTHH JUJISl yJalluXcsl HadajdbHbIX Ki1accoB. — M., 2000.
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8. Pomxepc K. Beé o mukpockone. Duuuknonenus. — M., 2001.

9. Ponan XK.-K., Cénomm A., Cénommu J[. ATirac mo OHOJIOTHH KIETKU. — M.,
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10. ®ponosa E.H., Hlepsuna T.B., Muxuna T.H. [Ipaktuky™m mo 300510ruu
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11. Opuect JI. MunuatiopHbie oOuTaTean BoaHOM cpenbl. — M., 1998
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