Mysununansaoe 610mreTHOE 0011e00pa3oBaTEEHOE yIDEKNCHHE
«CTapouTbIEPAKOBCKas cpenHss obmeodpazosaTerbHas KON,
AxcyBaeBCKOro MyHULHIIANBHOTO pationa PecnyOnuku Tataperan

«PacenioTpenar «CornacoBanan «YrTBe SepIRDeHay
ga saceqanuy MO KiaccHBIX 3aMecTUTEND AUpeKTopa mo BP
DYKOBOJMTENEH MBOYVY «CrapounbaepaKkoBckas
[pororon Ne 1 ot COlLLixn_
«28» aprycra 2023 roga «;127/“/ /E.A. Tocpennukona/
PyKOROUTENE: «29% aBFerTa 2023 roza

_%_Z_%/_’/L/ B.M. Tepesursena/

PABOYAH ITPOIPAMMA
«IanuniaTe bHaH MEKPOCKONHEEY

C UCHOJIL30BAHHEM O60pyﬂ0B&HHH LHEHTPA «Touka pocTay

(G’CTSCTbuHHO VUHOE HATIPABICHUE)

y Kj1acc

(@)Y M

Cpok peanuzanuy aporpammbl: 1 rox (34 yaca)

CocrasiTens Nporpamvmsl:

Mapxuraroesa Jiroboss AnaTobeBHA

[punsTa Ha 380EI8HUA
nenaroruueckoro Cosera
poToK0J1 No 2

ot «31» aBrycra 2023 roza

2023 — 2024 yuebHnifl ron



IMosicauTEIbHAS 3aMHCKA

O61me6HOTOrYecKUe 3HAHUST HeOOXONMMbI HE TOJIBKO CTSLHMANMCTaM, HO U Ka)IoMy HEJIOBEKY B
OTZHEIBHOCTH, T.K. TOJHKO TIOHWMAHKE CBS3M BCETO JKMBOTO Ha IJIAHETE MIOMOXKET HaM HE Ha/Ie/aTh
omM60K, BeAyMX KatacTpode. BoBieus peGAT B Ipoliece MO3HAHKS JKHUBOI U HEXMBOH NPUPOLBL,
3aCTABUTH MX 3alyMaThCs O TOHKHMX B3aUMOOTHOLIEHMSX BHYTPH XKHBBIX U HEXMBBIX OpraHHU3MOB,
Hay4WTh BBICKA3bIBATh CBOM MBICIIU M OTCTaUBATh

Cpelyl OTIMYMTENBHBIX OCOOEHHOCTEH NAHHOW NOMOIHHTE/IbHOH 00pa3oBaTebHON IPOrpaMMbl
MOJKHO HA3BATh CJIEIYIOIIME: OXBATHIBAET GOJIBIION KPYT €CTECTBEHHO-HAYYHbIX HCC/IEIOBAHHUH.

[IporpaMMa MO3BOJISIET y4alUMCSl TPOSBNATH [CTA/bHBIM MHTEPEC K OKpYIKAIOLIEMy MHDY,
pa3bupaThcs B BOMpOcax OHOJOTMM, YMETb gHenarh (OTO ¢ MMKpOcKona H obpaiaTtecst €O
CreLMaTM3HPOBaHHON TEXHUKOM :
3aHsATHE MO3BOISIET PeGATaM, C OJHOMN CTOPOHBI, PACIIMPUTE CBOH 3HAHMS O MHPE JKUBOHH HEKUBOH
TIPUpPOJibl, C APYrod - MPOJEMOHCTPUPOBATE CBOM YMEHHA M HABBIKHU B obnacTi6HoNIOruy nepen
IPYTMMH KpPYKKOBLAMH, TaK KaK NpeJnosiaraeTcs pOToBBICTaBOK MUKPOMHPA.
IlanHas nporpaMma mpenmnojiaraer oOydenwe jpetedd 11 — 12 net. 3aHATHE CTPOUTCSH
COOTBETCTBEHHO C BO3PACTHHIMM OCOGEHHOCTSIMH, B COOTBETCTBUHU C TPeOOBAHHAMH Can IluH. B
00beqUHEHHE IPUHUMAIOTCS BCE JKEJIatoIIne.
[IporpaMma paccuuTaHa Ha 1 ro 06yueHu s ¢ TOI0BOH HarpysKoi: 35 yaca.
ITpu peanuzauMi [JaHHOM mnporpammel  OyzfeT 3a[eHCTBOBaHO 00opynoBaHHe
nientpa «Touka Pocrtay.
Ilen» MpOrpamMMbl: Pa3BUTHE MO3HABATENbHBIX, IMYHOCTHBIX, KOMMYHHMKATUBHBIX, PEryJIATOPHBIX
KOMIIETEHII|H 0 MUKPOMUPE C BBIPabOTKON HaIEkKAIMX yMEHUI U HaBBIKOB MUKPOCKOIMPOBAHHS.
3aja4n NporpaMmbl: '
o npeOMemHble

e  c(hOPMHPOBATH Y INKOJIBHHKOB NPEACTABIEHHE O NPUHLKINAX (YHKIMOHMPOBAHHS MHKPOCKONA 1 06
OCHOBHBIX METOJIaX MHKPOCKOIHMPOBAHHS; 06 alrOpUTMax INaBHBIX METO/0B IO3HAHMA JKHBOH
NPUPOBI- HAOIIOAEHHU U DKCIICPUMEHTE

o [I03HAKOMHUTbH YYAIMXCS C OCHOBHBIMH TPENCTABUTE/IIMA MHKPOMHPA M C MHUKPOCKOINHIECKHM
CTPOEHMEM JIOCTYIHBIX ISl MCCIIEI0BAHMA MakpOOOBEKTOB

e MemanpeomemHule

o  CMOCOBCTBOBATH BEIPAGOTKE Y KPYIKKOBLIEB CHAUAIa yMEHMUIA, & 32TEM U HABBIKOB PabOTEI
e ¢ MHKPOCKOIIOM M MMKpOIIpEnapaTaMH ;

e CO CMPaBOYHOM y4eGHOW ¥ HAyYHO-TIOMYJAPHOM JIMTEpaTypol, MHTEPHET - pecypcami (mouck H
0TOOp HEOBXOMMOro MaTepyaa ¢ TMOCELy OIIEM aHATH30M)

e pa3sBuBaTh y [ETEH CAMOCTOATENBHOCTH NMpPH BENCHHH yueGHO-M03HAaBATEeNIbHOM  IEATE/IBHOCTH
IyTEM KOOPAMHALIMY MX JIHCTBUM

e JIUYHOCMHbLE

e 0GMTBCS Y peGST MOTUBUPOBAHHOW MOTPEOHOCTH B TIO3HAHUM OTKPBIBAIOWICHCS TPAHIMH KpacoThbl
TpHU cO3epUaHie MUKPOMHPA JXMBOU MPHPOIbI
o  COHOPMHpPOBATh YBKMTENBHOE OTHOIICHHE NIKOIBHUKOB K OHOTOTHYECKHM 00BbEeKTaM M TIOOHATH
PEeMTHHT UX 3HAYAMOCTH B CHCTEME LIEHHOCTEH 00yHaroIuxes
cOanaHCHpOBaTh TO3HABATE/bHbIC, MOTPEOMTENbCKME, NPUPOJOOXPAHHBIE W OICTETHHECKHE aCICKTHI
MOJQTBHOCTH OTHOIIEHHST YIEHUKOB K IIPUPOJC.

IlnanupyeMble 0Gpa3oBaTe/bHbIE Pe3yJIbTAThI
JIMYHOCTHBIE PE3YJIbTAThI:

1.TOTOBHOCTb U CTIOCOGHOCTD YUALIMXCA K CAMOPA3BUTHIO M caM000Opa30BaHUIO HA OCHOBE
MOTMBAalUM K OOYYEHHIO M TMO3HAHWMIO; TOTOBHOCTH M CIOCOGHOCTH OCO3HAHHOMY BBIOOPY U
TOCTPOEHMIO JaNbHeHIIel MHANBUIYanbHON TPaeKTOpuK 00pasoBaHis Ha 6a3ze OPUEHTHUPOBKH B
Mupe Tpodeccuii U mpodecCHOHABHBIX MPEANOYTEHHUI, C YIETOM YCTOMYMBBIX MO3HABATE/IbHbIX
HHTEPECOB.

2. Pa3BUTOE MOpAIbHOE CO3HAHWE M KOMIIETEHTHOCTh B PELIEHMH MOPATBHBIX npobiem Ha
OCHOBE JIAYHOCTHOTO BBIOOPA, POPMUPOBAHKE HPABCTBEHHBIX yBCTB W HPABCTBEHHOIO MOBEICHNA,



0CO3HAHHOTO ¥ OTBETCTBESHHOI0 OTHOMIEHHSA K COBCTBEHHAIM ITOCTYIKAM.

3. ChopMEPOBAHHOCTS LEIOCTHOrO MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBDEMEHHOMY
YPOBHIO DasBUTUA HAyKH ¥ 0OMIECTBEHHON NMPAKTHKHL

4, OCB30EHHOCTE COLMABHEIX HOPM, TID2BWI TIOBENEH!A, ponell 4 GopM COlMAanbHOM IKA3HY
& rovimnax v coofilecTaax.

Memanpedigmmsie pesyivmainel

Peryristuansie ¥V I

1. Vmerme CaMOCTONTESNBHO NNAHHPOBATE TYTH [IOCTHMEHUA LIES
ANbTePHATHRHEIE, OCO3HAHHO BIOHPaTh Haubomee ddeKrrusHbe CMOCOOLI PEILEHIs] yueOHEN 1
[03HABATEIBEHBIL 322,

Z. YnedHe COOTHOCWUTL CBOM [ASHCTEWS ¢ IUIAHMDYEMBIMYM pEe3ynbTaTani,
KOHTPOM, CBOGH HSSTENBHOCTH B IPOLECCe NOCTIDKSHWA pe3yneTaTa, ONpsk
neficTaul & paMxaX TPEMIOKEHHSIX YCIOBHH M TpeboBAHMA, KODPEKTHPOBATE CBOM
COOTBETCTEAY C M3MEHIIOWEH s cuTyauyes.

3. BnagsHpe OCHOBaMH  CaMOKOHTPONS, CAMOOLISHKM, [MPHHATHS  peiueHiH
OCVIBEcTRIEHNI OCO3HAHHOT0 BuIbopa B yuedHOR ¥ nosHagaTensHOH.

Ioznapatensybie Y ¥ I

4. VMenue OfpeNeNnsTs MNOHATHH, co3dasars 0COOMmeHWS, YCTAHEBIMBATL AHANOIKH.
K1ACCHULMPOBATE, CAMOCTOSTENLHO BRIOWPATh OCHOBAHWS H KPHTSpUYW Ijls wiaccHQUKALyy
YOTAHABNMEATS  [IDIMHHHO-CIIGOCTBEHHEBIE  CBA3M,  CTPOHTE  JIOTWHECHO DATCYIKIEHHE,
VACIAKITIOHEHME H AENATSH BHIBOIBL.

i

5. @OpMMPOBAHAS U PASRUTHE ZKOJOTHUSCKOrO MBIIUISHUN, YMEHHE MDEMEHATH B0 b
MO3HMABATENSEON, KOMMYHUKATHEHON, COUHATRHOM TIPAKTUKE 1 HPOMECCHOHATLHON OPHEHTAL X,
COyuarousiics cMoxkeT;

©  OIpeigiiiTh CBOS OTHOMICHHS K ﬂp}i})O_ﬂHOﬁ CpeLgE;

oOTOM  HEHGHS

OCVILECTRISITE
r5 CIIOCODR:
NeRCTRERS B

O OHAMMIKWDOBATL RBIHAHHE OJSKONROIMHECKHX -CTQEL!_CI'OPOB Ha Cpoay
ODraHHu3IMOB;

IS ZCHBBIX

@ BRIPDKATE CBOS OTHOLESHME K NPHPOJE YEDS3 DUCYHKE, COUMHEENN, MOIEH, NPOCKTHLIE
0a00ThL
Kommyruxatueusie YV 1L
6. YmMeHWe OpraHMBOBBIBaTs yuebHOS D
VIUTENEM ¥ CBEPCTHEKAMY, padoTaTs WHIWBHIYANIBHO W B TPV
pELIEHHE ¥ pazperuath Oﬁ(pmﬂubl HA& OCHOBE COTJIACOBAHNSA
HHTePECcOB; (JODMYNIHPOBETE, APTYMEHTUDORATE | OTCTAKBATE C20€ MHE

VMEHUE OCO3HAHHO MCHOMB30BATL PEYUEBEIE CPEACTBZ B COOTBETCTBUM C 3alausi KOMMYHHKALHH
[T BEIPAIKEHUS CBOMX 4YBCTB, MbICAEH ¥ MOTpeDHOCTEH Ans NNaHKpOBaHMS M DENY/HILEH CROSH
2ATEIbHOCTH; BANEHKE YCTHO! K NHCBMEHHOH peusi0, MOHONOTHUSCKOH KOKTEKCTHOH PEURIO.
[pennmeTHbIe PesyIBTATL:

i BrnareTes HaBBIXAME CAMOCTOATENBHOK MPABMILEON 1 0e307acHoM paboTe! ¢O CBETOBGIM ¥
UEOPOBBIM MUKDOCKOTIOM, HOCTOSHERIMY Y1 BPEMEHHBIME MIKDONPETADaTAMY
Lobripars Heolxonumbit OOBEXT NPHDOAR! M NOATOTABIWBATE €0 [N DACCMATPHEEHES B
VMKPOCKOIT
C0308BATE TPe3CHTALNY

HE OCHOBE MHKpODoTOrpadiil v pesynsTaToR codeTBeHMe: sabruoner i

IKCHEPIMMERTOB
lipencrasiam ATY KOG OBATEJIBCKHS 1 NPOSKTHEIC PabOTs! 110 CHPRIEISHHOH TEMATHI
MMKPOMHDA.
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Copep:xanue NporpaMmmsbl

BBenenne

BeomHoe 3aHATHE «YBHAETH HEBHAHUMOE»
Teopus: Llenn u 3amauy, IUIaH paboTHl KpYKKa.
OKHO B MHKPOMHP

MdanTacTryeckuii mpuGop JleBeHryka (CBETOBOH MMKPOCKOI): OT OTKpPBITHA [0 HallMX JHEH.
YerpoiicTBo MuKpockona. PaGoTa co CBETOBBIM MMKPOCKONOM — MEPBbIE  IUAri: H3yueHHe
TpernapaToB ¥ HACTPOika Ha pe3KOCTh, CMEHA YBEITHICHNU, abeppauuu

CoBpeMeHHasi ~MHKDOCKOMMS: 3JIEKTPOHHAs, —CKaHWpymoulas, —3amMe/UIeHHasd KUHOCBHEMKA,
palMaKTHBHAS METKA, YIbTPALeHTPU(yrHPOBAHHE.

HoBgeiiIlie MO/ MUKPOCKONA-MOPTATHBHBIE H kKapMaHHble USB-MHKPOCKOMbL.

XapakTeprCTUKHA MUKPOCKOIIOB!

- CTEK/ISHHAS OMNTHKA IS TONyYeHHMs KA4eCTBEHHOTO M300paxeHHs, ocobeHHO Ha OOJBIINX
YBEJTUUEHUAX;

- BEpXHAS M HWKHSA TONCBETKA (BEPXHMM CBET NPUIOAMTCA A paboThl € HEMpO3paiHbIMH
o0pasLamMy, a HWKHUI Hy)KEeH JUli MCCIIE/J0BAHMH MPO3PavHbIX, MOTYNPO3paiHbX U JIeHYAThIX
00pasLoB);

- OCBETUTENLHBIE 2JIEMEHTHI (CBETOMMOIb! WM TalOreHOBAs JIaMIla O4eHb MaJIo HArpeBAOT pabounii
CTOJIMK, UIMEIOT [JTHUTENBHBIN CPOK CIy OBl U 00€CTeUHBaIOT ECTECTBEHHYIO uBeTonepenauy);

- hoxycuposka (rpy6as v Tonkas). Ha mpaxTuke, pebeHok OyaeT B OCHOBHOM MOJIb30BaThCA rpy06oii
(oKyCHpOBKOH Ha OOBEKT;

- METAUTHYECKUH KOpIyC MHKPOCKOMa 00eCHeUT MPOYHOCTh KOHCTPYKLHMH U IUTUTEIIbHBIN CPOK
CITy>KObI MUKPOCKOITa,

- MWTaHMe MMKpockoma (OT CETH MEPeMEHHOro Toka M OT Garapeek) I HCIOJIb30BaHHUSA B
[IOMEIIEHHH U MOJIEBBIX YCIOBUIX.

IlpakTHKa:

TIprMeHsIeMble METO/Ibl MUKPOCKOIMHYECKHX HCC/IEI0BAHMH. TexHuka 6€30MacHOCTH TpU paboTe ¢
MHKDOCKONOM, ~(DUKCHPOBAHHBIMM W BPSMEHHBIMH  MHKpONperapaTami, 1a00paToOpHBIMH
npubopaMu M OOOpYZOBAaHMEM, —XMMHYECKMMH  pEaKkTHBAaMH, — BUIAMH HCCIIEYEMBIX

MaTepraoB((UKCHPOBAHHBIA Ma30K, Karelbka JKUIKOCTH, MUKPOTOMUIECKHH Cpe3 pacTUTeIbHON
WITH JKUBOTHOM KJIETKH).

Axceccyapbl YBJIEKaTENIbHOIO HCCIeJOBaHUA MHUKPOMHPA: (UKCUPOBaHHBIE MHUKPOTIPENapaThl,
pyuHbIE JIyIbl, HamK{ [leTpu, MpeaMETHBIE X TMOKPOBHbIC cTéKia, KoObl, MEPHBIE LIMJIMHIPEI,
BOPOHKH, IUHLETHI, MANETKHU, IPEMAapOBANIbHBIC HIJIBL.

«BonmeSHbIH r71a3» NAE(GPOBOro MEKpPOCKONA:

- YTeHHE OYEHBb MEJIKOro mpHu(Ta Ha Pa3IMYHBIX STHKETKAX MPOIYKTOB MHUTAHK,

- W3y4eHHe OCOOEHHOCTEN CTPOSHMA NEHEHKHBIX faHKHOT (MX MPOBEpKAa Ha HAIWYME «BOIHBIX
3HAKOBY» M JPYTUX 3aIUTHBIX CHMBOJIOB HEMOMICIbHBIX KYTIIOD);

- paccMaTpHBaHHE W3yMHTENIbHO KPaCHBBIX PasHBIX BUZIOB JTUIMIAHHUKOB 01 MUKPOCKOTIOM;

- yAUBUTENBLHBIE OTKPHITHA FOHOTO €CTECTBOMCIBITATENA MOCHIC NPOCMOTPa  3aXBATHIBAIOLMX
KApPTMHOK B OKYJISIP MHKPOCKOIA: YeM JOKETCs KparHBa,noieMy ONHH JTUCTOYKHM TJIAJKHE, a ApYyTrHe
— MyLIMCTHIE, KaK CTPEKOYET KY3HEUHK, OTYEronoMuaop KpacHblii, a Orypel — 3eJeHbIi?
MuKpOCKONHS B JOMAIIHHAX YCIOBHAX:

PaccMaTprBaHKe TOA MMKPOCKOIOM My3bIPPKOB BO3MyXa, KPHCTAIOB COJMH H caxapa, KOTOIIAIIXCA
Ge306pasHBIX MUKpOOOB M OakTepuit Ha HEMBITBIX pyKax, OBOIax H ¢pykTax, MOrHOMMX MENKHX
HACEKOMBIX B 06C/ELyeMOii TayTHHE, [IECEHH Ha YEPCTBOM XJieOe.

«Hacenenne» 00pa3na mo4Bbl

CocraB yepHO3eMa (XOpOLIO BUIHBI OCTATKH pacTeHHUH W Jaxke XUBBIC HACEKOMbIE), MECUMHKHU
(KpacuBble KpyIJIble KPHCTA/UIMKH) U BA3Kas [JIMHA.

E€ BejinuecTBO - HATOJIOTHA
«JTogonbITHBIE» MEKPOCKONA (BPEMEHHbIE U NIOCTOAHHBIE MUKPOTIPENapaTel — cBOMMH pyKamu!)



K erKe-KapiyuKi 1 KISTKE-THTGHTEI, 8 TAIOKS IUISTORHEIE opranusMel. PatoTa ¢ QrKCHPOBAHHBIMI
MUKPOT PEriapaTamu.

TexHONOTMS TUFOTOBEHHS BPEMEHHBIX MHKpOnpSraparoB Ea i | CTeKns, Ha
[pEAMETHOM  CTOMMKE MHUKDOCKONA, B HAMKE Tlerpw; BHCSYeH Karmi; TOCTOAHHLIX
MUKPOTIDEIIaPaToB _

Tygecs BO BMECTEIMALIE OPTAROAA0E, BN 3ABOPAKE BALOIEAN HH3ED KISTHL

Pas[paKuMOCTE Y ORKHOKISTOUHBIX OpraHH3MOE. uHDy30pUs-TydenpKa (Hafo CHacarbls 0T COJIL).
;‘_?BE'DZCEI—H'IE- THTOTIASMBT B JIMCOTHIX DIIOLEH KaHaIlCKOI;K.

PiCCP/lEL’I‘vaLBE.EHQ CTPOSEED HKIAETOK PviI'iECpOTOHE'f‘{GCKOFO ope3a CBEWKETO
[pARPYILEHIs IPH B3aUMONBHOTBIE C (hepMEHTOM.

CReNMS ¥ CYRKE LDONOKH 6CTh JIH onvuns?

Tenpifi Map B KAGNE BOKLL :

PaccMATPUBAHKE TPOKAPHOT B BOJE K3 MPI3HON JIyJK, Baskl ¢ LBCTAME, pgcHOro Gynsona. OUeHKE
(auecTBa MUTHEBOM BOABL Msyuenue OaxTepi# ¢ TOMOLIBIO METORE pasaBIeHHOH KaTlli.
TapHCTBEeHAAS MHEIHE KPOMIETHBIX CYHECTB

BOAODOCHY Ha KOPE IEPEBBER - 3TO peanpro?

Iipodoxu: 3axXBaTHBAICILAS HHUGHD MATCHBILL rpuG0oB; SKCTEPUMEHTSL HE BbIXA
acapy. Kax noprarcs Oyneon? 3a4eM BapuTh emy? Uto mOR HOTTAMY?

& W3 RCJOIA B

Craz0b9poe JeNeHAe KAETHE

MuTos B KieTRax KopHeit ayKa, MeHos B 6yToHAX TPANECKAHLH K B IBUIbHY ¢ LIBETKOBBIXPACTSHUH,
Opradel DasMHOMEHRSA DACTEHUH. Tlsiiena cocHbl [IpumbHuK. [lsimsiia HA PBUILHE. 3apsias U
CEMSITTOH KA

B gfLexvEBe - Heioe macewomoe, DaHTACTHUECKMS 3aralku JHBOTHOTO vppa. Hesuaumbiii
KABOTHBLH MUp NMapasuToB. HepufarHHas KPacoTa HACeKOMBIZ TOZ, MEKPOCKOTIOM.

FHAKOMETEChH, THCTOA0rHE!

o

MEKpoMAD PACTHTeNLEBLX B JREBOTHLIX TRAHEH

TepenproxeHue U IENSHUE KIIOTKH B KyNbTYPE TKAHN.

THCTONOTHYECKES MUKDOTIPETIapaTsl TEPTOH MOPKOBH, apOy3a, KPacHOTO ¥ 3eN1EHOT0 NepLa.
MakpockonuecKkuit MOpQONOTHIeCKIY (14 IpHIMEPS KyPHHOH NATKE) ¥ MAKPOC gonuuscKAi (rocne
ODWIOTOBNEGHHS ~MHXPOTOMHUYECKOro  Cpes2  [PSIBAPHTENLHO sanwToll  mapadHOM  HacTH
WCCIENYEMOro 00seKTa) AHANK3 TKEHEH.

L OT JIKCTRER

Bi& TY3BIPGKH B KOPHE runaro@uroR. Kak KOpeHs ASPIKATC B semne? Creben
i xopHam 1 obpatro. JIMCT OT pAecTa KO anos. «Pexaan paboTem» yeTbuil. Ta -
Kearajior msuTRLbL

Tranb HAYNALR HASEY

O6pazosatentHas TKaHb pacTeHuil: 30Ha NENSHHA U POCTA KOHA, kambO

crebrig.  PaccMarTpuBaHue NOH  MHKDOCKONOM DHUKCHPOBAHHEBIX 1

anuKansHol (GOKOBOH) MepHCTeMbl B KOHUMIEAX xOpHEH ¥ TOOGErOB pAas/AYHBN pACTSHUIL,
i {BCT2BOUYHOMN)

ATEPATBHON MEPHCTEMBI B BI/IE NPOGKOBOTO ¥ COCYAHCTOTO KanOus; MHTEPKAT]
MepHCTEMBE Y 27aK0B 1 Bypeix BONOPUCHEH.
TInTare/LeLie BeINecTBE B FABLIX B MEPTELIX KIETIAX

PaccmaTprpanKMe NOJ MUKPOCKONOM COCYEOB [PEBECHERL 1 ©
PasTuums B yOTPOKCTREE KCMNEMbl M Griodnsl CTEOT Ha HATYPAnbHBIX M
FONOCEMEHHEIX ¥ TIOKDBITOCEMEHHBIX PACTeHIE.
Cexpersl nosepxHocTei pacTenuil, i [epsoie cTPARANLEE] BoznefeTen

PacemaTprBaHue 0000SHHOCTEH KOMHMLEL 1 npobKy KOpHEH, CT8
MacToobuTaHki(cTer, Jeca, BOKOSMOB) ¥ BKOJIOTHHSCK rpyrmi(renvoduto, curodnToa,
rEIeTOGUT0B, THIPOGUTOB, THAPOGUTOB, Me300KTOB, KCEPOMKTOB, CaMMOGUTOB, TIETPOPHTOB,
OKCUIO(HTOB, TANOQKTOB, HEXONOAOCTONKNX, XORONOCTOHKMK, MOPO30CTO: ¢ HEZKAPOCTOMIIX,
KAPOBBIHOCTHBEIX, XKAPOYCTOHHHBLIX, npodUTOB).

TIpUroTOBNEHHS BPEMSHHBIX ~MHUKPOIPETNapaToR  KOXMMHBEL © CRENCAN W BEJIBDY  JTHCTHER
TPATECKAHINY, MUKDOTOMUAUECKIX CPE30E NPODKH X0
Ecnz iy BOJIOKHAA Y pacTeHuH?

5I.
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«ITonpiii WIMHAP» KOJJICHXWMBL B CTEONAX M JIMCTOBBIX HYEpelIKax. «P&6pa» B MSICHCTBIX
yepelKax JIMCTEB CeNbepes 1 pe6pucThIX CTEOIAX ACHOTKH.

[IpouHble APEBECHHHBIC BOJIOKHA B NpOM3BOACTBE Oymaru H cTpouTesnbeTBe. [HOKHE nyOsiHBIC
BOJIOKHA JIbHA ¥ XJIOTKa Jyist TKaHe#. bepecta, JIbIKO i TeTeHus anTel, kopoda.
TTepULMKIAYECKUE BOJIOKHA B IUIOAX TPYIIH, KOCTOUKY BHILIHH, JIMUCThS 4ast, B JIMCTHIX KaMEJIHH,
cemeHax 000OBBIX.

PaccmatpuBaHue (UKCHPOBAHHBIX MHKPOTIPENapaToB MOMEPeHHBIX CPE30B MydKOB WM TSDKEH
BOJIOKOH JIbHA, XJIOTIKA, JKYyTa.

ITyTemecTBHE B MEKPOKOCMOC

TIpocMoTp (unbMa, Npe3eHTALMH CBOHX doTorpaduii MUKpOMHPA.

Hamm DpoeKThI

(camocTOsITe/bHAS WUHAMBAIYaNbHA, rpymnoBas WM KOMaHHas ACATE/ILHOCTE yJamuxcs npu

KOOPIMHHUPYIOLIEM KOHTPOJIE PYKOBOZIUTEJIS)
Srankl pabOThl IKOJIBHUKOB.

CaMOCTOSTeIbHBIM BBHIOOP TEMbI MPOCKTA.

A 4TO BHYTPY HAKUIHBIX JAAIAWHUKOB? ...

Mukpo6HOe 3arpsi3HeHHE BO3YXa.

Bopopociy Ha Kope JIEPEBbEB - 5TO peanpHO?

CuMnaTH4HbIE TUCKH KPOBH. ‘

V nupuTenbHbie Gotorpaduu 0GBIHHbIX MPEIMETOB.

KpacoTa, CIOXHOCTb M COBEPLICHCTBO npupoibl, Habmronaemas Hepes MHKPOCKOII.
[LoKMpYFOLHI MHUP 110]] MUKPOCKOTIOM.

danTacTHyecKue nefizaxy MUKpOMUPA.

EcTb WK HE eCTh?

TorpyxeHue B 3araJoyuHbIN MHKPOCKOTIMYECKHH MUP.
DKCTIEPUMEHTBI C KJIETKAMHU B MOUCKaX HOBBIX 3HAHUH. Y IUBUTEBHBIE

KapTUHbI MUKPOMHUPA.

AJTb60M MaJIeHEKOTO HUCCIIeI0BATE/IA.

3. i3yueHwue BOMpOCa MCCleIoBaHuA 1o pasJIMUHBIM MCTOYHHKAM uHGOpPMALIUH.
4. TIpoBezeHue onpoca y Ipyrux Jfoziel 1o BOTPOCaM JaHHOH MpoOIeMbl.

5. 3HAKOMCTBO C KMHO U TenehuibMamu 1o TemMe HCCIIeOBAHUS.

6. O6pallieHHe K KOMIIBIOTEPY, HAXOMIEHHS maTepuana B rI00anbHOM CeTH HHTEpHET.
7. HabmoneHue. :

8. IpoBeeHuMe UcCIeN0BaHH .

9. TToaroToBKa BeIBOAOB U YMO3KITFOUEHHH.

10.  TToAroTOBKA BO3MOXKHBIX MyTeH JanpHelIero MCeieioBaHms.

11. TToArOTOBKA TEKCTA COOOICHHUH.

12. TIOATOTOBKA PUCYHKOB IO TAHHOH CXEME.

13. TloAroToBKa K OTBETaM Ha BOMPOCHL.

14. Pednexcusi.

15. 3awmpTa UCCIeA0BATENBCKON PaboThL.

3ammTa HpoekToB. IToroBoe MEpONpPHATHE
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3HAKOMbLTECH,
rucroJjiorus!

10

10

4.1

Mukpomup
pacTUTENbHBIX U

JKAUBOTHBIX TKaHEH

JlabopartopHas
pabota

4.2

Tkanb Hayaja »KHU3HU.

4.3

IlutatenpHble  BELIECTBA
B

JKMBBIX 51 MEPTBBIX

KJIETKaX.

JlaGopartopHas
pabota

44

CexpeTsl
MOBEPXHOC
TelpacTeHUuU, Uiu
TIEPBEIE
CTpaaajbLibl
BO3JEHCT
BUM

TMpHPOAEI.

4.5

Ecnu U BOJIOKHA

b
pacTeHui?

4.6

Bcee JIH MBIIIE] 1

OJMHAKOBBI?

4.7

XuBotHas TKaHb c 1

oorareiM
NPHIAHHBIM

JlaGopaTopHas
pabota

4.8

Takoii  OJMHAKOBBIHA u 1

TaKkou
pa3HBIN SIMTENHH!

4.9

DKCKypcHs Ha JIyT, BOJOEM
U B Jec « 3aragku
OCHOBHOH

TKaHU»

SKCKYypCHs

Ilo naGupuHTaM
HEPBHOM
TKaHH. «Knetku-

HSHBKU» HEHPOHOB.

ITyTremecTBHE

BMHKPOKOCMOC

5.1

[IyTemecTBue

BMHKPOKOCMOC

IIpocmoTtp
¢unbma

5l

IlyreuiectBue

BMHKPOKOCMOC

Hammn npoekThI
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