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IHosicHuTe IbHAS 3aNIMCKA

JlononHuTenbHas oOmieoOpa3zoBaTeabHas oOUIepa3BUBalONasl MporpaMmma
JUTSI MOTUBUPOBAHHBIX IIKOJIBHUKOB TBOPYECKOTO OOBEIUHEHUST «Y IUBUTEIBHBIN
MUKpPOMUDY (J1ajiee mporpaMMa) OTHOCUTCS K IPOrpaMMaM eCcTeCTBEeHHOHAYYHOM
HANPaBJEHHOCTH ¥ TpeaHa3HayeHa Mg (GopMUpOBaHUA (YHKIIMOHAIHHOU
€CTECTBEHHOHay4YHOU rpamoTHocTU. [IporpamMma paspaboTaHa u yTBEpkJeHa B
2023 romy.

AKTYaJbHOCTH MPOrPaAaMMbI COCTOHUT B TOM, YTO OHA:

o COOTBETCTBYET TpeOOBaHUSM OrocC B OTHOIICHUH CHUCTEMHO-
JESATEILHOCTHOIO TMOJX0Ja K OpraHu3aluyd y4eOHOH AESTENbHOCTH C Y4ETOM
UHAMBUAYAIbHBIX ~ BO3PDACTHBIX, ICHUXOJOTMYECKUX U  (DU3HOJOTHYECKHUX
0COOCHHOCTEM OOydJalomuxcsi U JOCTIDKEHHIO Iieneid oOpa3oBaHHs 4epes
OBIIQJICHHE 00YJAIOIIUMHUCS YHHUBEPCATbHBIMU yUCOHBIMU JICHCTBUAMU;

o peanu3yeTcss B paMKax (efepagbHOro MPOeKTa «YCHexX Kaxaoro pedeHKa»
HaIMOHaJIbHOrO npoekTa «OO0pa3oBaHHE», COOTBETCTBYET €r0 OCHOBHOM IIEJu:
«DopmupoBanre 3HPEKTUBHON CUCTEMBI BBISBICHUS, MOJICPKKH U Pa3BUTHUS
CIOCOOHOCTEN M TalaHTOB y JETe M MOJIOJIEXKHU, OCHOBAaHHOW Ha MPUHIIMIIAX
CIPABEAJIMBOCTH, BCEOOIIHOCTH W HANPABIEHHONM Ha CaMOOINpPENECICHUE W
PO(PECCUOHATIBHYIO OPUEHTALIMIO BCEX O0YUYaIOIIUXCS»;

o peanu3yeTrcss B pamkax (denepanbHoro mnpoekra «COBpeMEHHas IIKOJIa»
HalMoHaJabHOro mpoekta «OOpa3oBanue» Ha ©Oa3ze LleHTpa o00pa3oBaHus
€CTECTBEHHOHAYYHON M TEXHOJOTUYECKON HarpaBieHHOCcTel «Touka pocta» mpu
MBOY Illumanosckoit COII Bsizemckoro paitona CMoJieHCKO# 00J1acTH.

IMegarornyeckasi mes1eco00pPa3sHOCTb NPOrPaMMBbI 3aKIIFOYAETCS B TOM, YTO
HaIlpaBJi€Ha Ha CO3/IaHHME YCIIOBUMW JJI JIMYHOCTHOTO U MHTEJJIEKTYaJIbHOIO POCTa
MOTHUBUPOBAHHBIX JIETCH, pacCIIMPEHUE WHTEUIEKTYaJbHOTO TMPOCTPAHCTBA
oOyJaroluxcs B paMKax COBMECTHOTO B3aUMOJICHCTBUSI.

OT1auyureJbHAsE OCO0EHHOCTH TPOrpaMMbl — TO3BOJISIET TPUBUTH
OOy4aroluMCsi  MHTEpeC K  IPOEKTHO-UCCIENOBATEIbCKOW  JESTEIbHOCTH
MOCPEJICTBOM COBPEMEHHOI'O OCHAILEHUs KaOWHeTa OMOJIOrMu, 000pYIOBAHHOTO
B YCIOBHUSIX peanu3auuud ¢eaepanbHoro mnpoekra «CoBpeMeHHas —IIKOJay
HallMOHAIBHOTO MpoekTa «O0pa3oBaHUe».

AjipecaT mporpamMmal: obydJatomiuecs 5, 6, 7/ KIacCoB, MOTUBUPOBAHHBIE K
U3YYEHHUIO OMOJIOTHUH U 3aHATHUSAM MPOEKTHO-HUCCIIE0BATEILCKOMN IEATEIbHOCTHIO.

O0bem nporpaMMsbl cocTaBisieT 68 yacos.

®opmbl opraHuzanuu odpazoBaTebHOro npouecca. opma oOydeHUsT —
O4Has (IoImycKaeTcs 3aouHas), MHAUBUAyalbHas. OOpa3oBaTeNbHBIA TPOIECC
OCYIIIECTBISIETCS OYHO/ AUCTAHIIMOHHO M KOOPAMHHUPYETCA megaroroM. B pamkax
BBITIOJTHCHHUS TBOPYECKHUX MPOEKTHBIX pabot peyCMaTpUBAIOTCS



WH/IMBHUIYaJIbHBIE, TPYIIOBbIE U OOBEAMHEHHE YYAIIUXCS B MHUKPO-TPYMIbI AJIs
OCYIIECTBJICHUS CETEBOTO B3aMOIEHCTBHUSI.

Buabl 3aHATHI 0 mporpamMMme: JEKIMs, MpakTAyeckas padoTa, HAy4yHO-
UCCJIEIOBATENBCKUIM MPOEKT, KOHKYPC, BBICTABKA, CAMOCTOSTEIbHAs padoTa.

Cpoxk ocBoeHMsI MpOrpaMmel — 1 ydeOHBIl roa.

Pexxum 3ansaTuii. KonmnyectBo 3anatuil B Henenmio — 2 yaca. [Ipu onmaiin-
3aHATUSAX JUCTAHIMOHHOE OOYYEHHE COYETAETCS C CaMOCTOATEIbHON padoToi
O0yJarOIITIXCsl.

[IpoaomKUTETLHOCT 3aHATHH: 45 MHHYT npu O4HOM oOydeHuu, 20-25
MUHYT MpPU JUCTAHIIMOHHOM OOYy4YeHUH, C 00s3aTelbHbIM mepepbiBoM 10 — 15
MUHYT.

Heap mporpammbl:  (opMHpoBaHHME HABBIKOB  HCCIEI0BATEIbCKON
NESTENbHOCTH W (QYHKIMOHAIBHOM  €CTECTBEHHOHAYYHOW  TPAaMOTHOCTH
oOy4JaromMxcs, pPa3BUTHS  TBOPYECKOM  JMYHOCTH, CAMOONPENENECHUS U
caMOpeaTu3alkH.

3agaum nmporpamMmsl

Oobpazoeamenvhule:
- obecrieuuTh B XoJe  3aHATUH  (QopmMupoBaHHE  (PYHKIMOHAIbHOMN
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH.

Pa3zeusarwwue.

CnocoOcTBOBaTh Pa3BUTHIO:
- BHHMaHUs, BOOOpa)KEHUS U MIO3HABATEIHLHOTO HHTEPECa;
- TBOPYECKUX CTHOCOOHOCTEH — (hopMUPOBAHUIO PEhICKCUBHBIX YMEHHUs (YMEHUE
pa3yMHO U OOBEKTHBHO MOCMOTPETh Ha CEOSl CO CTOPOHBI, NMPOAHATU3UPOBATH
CBOM CY’KJIEHUS U MOCTYIIKH: IIOYEMY OH 3TO czenan?);
- MOOO3HATENPHOCTH,  YYBCTBA  YJOBJIIETBOPEHHOCTH  MpU  ycmexax W
HEYJIOBJIETBOPEHHOCTHU NP HEyJavax;
- THOKOCTH, JIOTHYHOCTH MBIIIJICHHS, TOKA3aTEIbHOCTH CYKICHUH.

Bocnumamenuvnuie.

Cnioco6cTBOBaTH BOCHUTAHUIO U (HOPMHUPOBAHUIO:

- aKTUBHOM YKU3HCHHOM MMO3UIIMH, 00IIIeCTBEHHOH AKTUBHOCTH,
MPEINPUUMYNBOCTH;

- TOJIOKUTEIBFHON «SI-KOHIENIUN»: YMEHUIO apryMEHTUPOBATh CBOIO TO3HIIHIO,
MOJIOKUTEIIBHOW CaMOOIICHKH, CAaMOKPHTHYHOCTH, ONTHMH3Ma, YBEPEHHOCTH B
cebe, INIEPCKUX KaueCTB;

- OTBETCTBEHHOCTH, CAMOKOHTPOJIS, PACCyIUTEILHOCTH, YMEHUS aIallTUPOBATHCS
K HOBBIM YCJIOBHSIM, YMEHHUS IPOTHO3UPOBATH COOCTBEHHYIO JCSTEIHHOCTD,
YMEHUSI OPTaHU30BaTh CBOIO JICSITEIILHOCTh U aHAIM3UPOBATh €€.



IIpennosiaraembie pe3yabTaThl NPOrPAMMBbI

B mpouecce ocBoeHHsT NpPOTpaMMbl  TBOPYECKOTO  OOBEAMHEHUS
«YIUBUTENIbHBIA ~ MUKPOMHUDP»  IUIAHUPYETCA  JIOCTHKEHHE  OOydYarolMMUCA
PEe3yIAbTATOB JINYHOCTHOTO, MPEIMETHOTO U METANPEIMETHOTO XapaKTEPa.

Ilpeomemmnpwie pezyiomamal:
- O3HAKOMJIEHME C METOAOJOrMeld HaydyHOrO TIO3HaHUs B  cdepe
€CTECTBEHHOHAYYHBIX 3HAHUM;
- MIPUMEHEHUE MOTYYEHHBIX 3HAHUI U KOMIIETEHIIMI Ha IPAKTUKE B IIPOLIECCE
penieHus: 00pa3oBaTeNIbHBIX 33/1a4 W BBHIOJIHEHUS MPAKTUYECKUX padOT U HAy4yHO-
HCCIIE0BATEIbCKUX IIPOEKTOB.

JIuunocmmnoie pezynomamot.
- BBIpa0OTKa YMEHHSI CAMOKOHTPOJISI BPEMEHH BBIITOJTHEHUS 33 JaHUM;
- BbIpa0OTKAa YMEHHMSI B OIIEHKE OOBEKTUBHOM U CYOBEKTUBHOW TPYIHOCTH
3aJIaHUI;
- yMeHHe paboTaTh ¢ UCIOJIb30BAHUEM JUCTAHIIMOHHBIX (POPM OO0YUYEHUS.

Memanpeomemmoie pe3yiomamol.

Ooyuarouwuecs
- Hay4yaTcsi CaMOCTOSITEIbHO  ONpEAeNATh Leldu  OOy4YeHHs, MOTUBBI H
MHTEPECHI CBOEH NTO3HABATEIIBHOM JESITEIIBHOCTH;

-IPUOOPETYT  ONBIT  HCCJIENOBATEIbCKOW  JAESTENbHOCTH: Hay4darcs
CaMOCTOSITEILHO ~ BeCTH  OTOOp  uH(popmauuu, €€  mnpeoOpazoBaHUE,
COXpaHEHHe, Nepeavy u Ipe3eHTalHIO.

YcioBus peajamzanuu

JIns opraHu3anMy 3aHATUM TBOPYECKOTO OOBEIUHEHUS «Y IUBUTEIIHHBIN
MUKPOMUDY» HCIIONB3yeTCsl MaTepuaibHas u yueoHas 6aza MBOY IllumanoBckoi
COIII Bszemckoro paitona CMOJIEHCKOM 00J1acTH.

Mamepuanbno-mexnuyeckue: ~ y4eOHblE  TOMEUICHMs,  OCHAIICHHBIC
HEO0OXOIMMBIM COBPEMEHHBIM 000PYA0BaHUEM.

Jlabopamopnoe u mexnuueckoe 000pyoosaHue. CBETOBbIE IU(POBBIC
MUKPOCKOIIbI, KOMIIbIOTEP, TeneBu3op, DVD mieep, MyabTUMEUIHBIN POEKTOP,
JyTnbl, HA0Op MOKPOBHBIX M MPEAMETHBIX CTEKOJ, HA0Op OOOpYyIOBaHUS s
MPUTOTOBJICHHS] MUKPOIIPENapaToB, JJabopaTopHas mocyzaa, Oymara.

Hugpopmayuonno obecneuenue: JUISL  pealid3alid  IpOrpaMmbl
OPUMEHSAIOTCS:  ayauo-, BHIEO-, (oToMarepuaybl, HHTEPHET-UCTOUYHUKH,
crieruanbHas U yueOHas IuTepaTypa.

@opmMbl aTTECTAMI/KOHTPOJIA ISl ONpe/AesieHusl pe3yJIbTATHBHOCTH
OCBOEHUSI MPOrPaMMBbI



Ha Bcex »sramax peanuszanuy NOpOrpaMMbl  PETyISIPHO  MPOBOJUTCS
NeJaroru4eckuii KOHTPOJIb (MOHUTOPUHI YPOBHS OCBOEHHUS OOy4arolIMMUCS
MIPOTPAMMBI).

[IpenMeToM KOHTpPOJIA SIBIIAIOTCA 3HAHMS, YMEHHS W HABBIKA YYallUXCH,
MIOJyYCHHBIE B PE3YJbTaTE€ OCBOCHHS MPOTrPaMMbl, JIMYHOCTHBIE KadyeCcTBA
ydaiuxcsi, 0003Ha4eHHBIE 1IEJIbI0 U 3aJja4aMu TPOTPAMMBL.

MonuTtopuHr MIPOBOJIUTCS MTOCPEACTBOM BXOJHOTO, TEKYILEro
(MHTEpaKTUBHOI'O OMPOCA) U UTOTOBOTO KOHTPOJISI.

BxoaHoli KOHTpOJb (cTapToBash JMAarHOCTHKA) MPOBOAUTCA B ¢opme
TECTUPOBAHUS, M0 pPe3ybTaTaM KOTOPOro y OOyYarolIuXcCsl BBISBIISETCS YPOBEHb
TEOPETUYECKOM M TPAKTHUUYECKOM TOATOTOBKH. Tekymui (TeMaTHYeCKH)
KOHTPOJIb OCYIIECTBISETCA MO MTOTaM KaXKJO0ro 3aHATHS Y4eOHOro MOIYJis
MOCPEJICTBOM  BBINIOJIHEHUSI 3aJaHUSl TPAKTUYECKOM WM CaMOCTOSITEIIbHOU
paboThl. B paMkax TeKyIiero KOHTPOJS MPEANnojiaraeTcs TakKe CaMOKOHTPOJIb,
pediekcus  oOydaromuUMuCs
o0pa3oBaTeIbHBIX PE3YJILTATOB.

Hrorosbiit KOHTPOJIb IIPOBOAUTCA ITOCPCACTBOM TCCTa B KOHIIC y‘le6HOFO

COOCTBEHHOW JEATEIBbHOCTH M  JIOCTUTHYTBIX

roga v BbIIOJIHCHUCM HCCIICAOBATCIILCKOI'O IIPOCKTA.

[Iporpamma  mpemycMaTpuBaeT  MCIOJIB30BAHUE  CIEAYIOLIUX

¢doTo-oTyeT,

hopm

aTTeCTaI_II/II/I/ KOHTPOJIA: I/IHTCpaKTI/IBHIJﬁ OIIpoC, npe3cHTanuAa

UCCIIEIOBATENbCKOM pabOThI M MPOEKTA, MHTEPAKTUBHAS Oecea.
Y4eOHbIH IUIaH

[Tepeuensb pa3nenos, TeM KonnuecTBo yacos @opMBbI aTTECTALIUH U
TEOpHsl | MPaKTHKa | BCETO KOHTPOJIS

Broanoe 3ansiTue. 2 0 2 HNHTepakTHBHBIN O1TPOC
Ot MuKpockona 10 1 2 3 WHTEpakTUBHBIN ONpPOC
MUKpPOOHOJIOTUH
[TpuroroBnenue 0 3 3 WHTEepakTUBHBIN ONpPOC
MHUKpPOIpEnapaToB
bakrepun 5 7 12 MuHU-IPOEKT
Crtpoenue u 2 0 2 WHTepakTUBHBIN ompoc
KHU3HEIeATeIbHOCTh OaKTepuit
Pacnipoctpanenue u 3HaueHue 2 0 2 WHTepakTUBHBIN ompoc
OakTepuii
[ToceB u HaOmoeHKE 32 1 7 8 HNHTepakTUBHBIN OIpoc
pocToM OakTepuit
IlnecHeBbIe rPHOBI 2 6 8 MUHU-IPOEKT
3HaueHue MIECHEBBIX TPUOOB 1 1 2
Bonopocau 2 5 7 MUHU-IPOEKT
Bonopocau — oburtatenu 1 3 4 WHTepakTUBHBIN ompoc
aKBapuyma
JInmaiiHukm — 1 3 4 MUHH-TIPOEKT
CHUMOHOTHYECKHE OPraHNu3Mbl
OaHOKJIETOYHBIE ;KUBOTHLIE 15 55 7 MuHH-TIPOEKT




[Ipocreiimue — BO30yIuTeIn 1 1 2 HHTEepaKkTHBHBIN OIIPOC

3a00JIeBaHUI YETTOBEKA U

YKUBOTHBIX

N3yuenue noseneHus 0 1 1 HNHTepakTHBHBINA OIIPOC

OJIHOKJICTOYHBIX KUBOTHBIX

300MIaHKTOH U (PUTOIUIAHKTOH 0,5 3,5 4 WHTepakTUBHBIN Oompoc

aKBapuyma

MUKpPOCKONIMYECKHE JKUBOTHBIE- 1 5 6 HNHTepakTUBHBINA OIIPOC

napasuThl pacTeHuid:

MAyTUHHBIA KIS, TPHUIICHI

[TonroroBKka MUHU - MPOEKTOB 6 6 @DoTO-0TUET

3amura MUHU-TIPOEKTOB 2 2 [Ipesenranus
Hroro 19 49 68

Conepsxkanue y4eOHOro mjiaHa

Tema 1. BBoanoe 3ansatue. KpaTkoe uU3II0KEHHE H3y4aeMOTO Kypca B
oObeauHenuu. Opranuszanust pabouyero mecra. [IpaBuiia nmoBeaeHus: Ha 3aHATUAX.
TexHrKa 0€30MaCHOCTH C UHCTPYMEHTAMH.

Tema 2. Ot wmukpockona 10 MuKpoOuonoruu. VcTopus OTKpBITUA
MUKpPOCKOIIa.  YYeHbI€ HCCIEAOBAaTeNM, BHECIIME BKJIAaJ B  HM3yYCHHUE
MUKpoopranu3moB. @panity3ckuit mukpooduosnor Jlyu Ilacrep (1822 — 1895r),
HeMenkuil yuensiii Pooept Kox (1843 — 1910r) ocHOBOMNOJIOKHUKHA COBPEMEHHOM
MukpoOuosiorud. (OCHOBHBIE HaIpaBiICHUS COBPEMEHHOM MHKPOOUOJIOTHU:
Ir€HETUYECKasl W KIETOYHAs WH)XEHEpUs, HCIOJIb30BaHUE MHKPOOPTraHW3MOB U
MPOAYKTOB MX >KU3HEACSATEILHOCTH B MPOMBIIUICHHOCTH, CEJIbCKOM XO3SIMCTBE U
MeIUIIMHE, a00bYa HeTU U METAIOB, OYMCTKA BOJ, IOYB, BO31yXa OT
3arpsi3HUTENEH, TOAJIEP)KAHUE W COXPAHEHUE TIOYBEHHOTO  IJIOJIOPOMAL.
VYerpoiicTBO MUKpOCKOMNa W TpaBuia padoTel ¢ HUM. [IpaBumia oOparieHus c
71a060paTOPHBIM 000PYIOBAHUEM.

[Ipaktnueckoe 3ansitue Nel.  «YCTpOMCTBO CBETOBOIO MHMKPOCKOIA U
npaBuiia paboThl C HUM.

[Ipaktuueckoe 3anstre Ne 2. [IpaBuiia padoThl ¢ HUPPOBBIM MUKPOCKOIIOM

Tema 3. IlpurotoBnenue mukpomnpemnapaToB. IlpaBuna npuroToBIEHHUS
MUKpOTpenapaToB

[Ipaktuueckass pabora: Ne3 IlpurortoBnenue mukpomnpenapatoB »Kokuiia
JTyKa»

[Tpaktuueckas padota Ne 4 « Mukpomup akBapuyma

Tema 4. bakrepuu. YcinoBus >xu3Hu Oaktepuit. dopma u cTpoeHHE
OakTepUalibHBIX KJIETOK. BHemmHue W BHYTpeHHHE CTPYKTyphl. [loBenenue
0akTepuil. CnocoOwl nutanus. Pacnpoctpanenue u 3HaueHue GakTepuil.




Ponp Oaktepuit B Ouocdepe: OakTepuu THUEHHS — MUHEpaTU3aLUs
OpraHMYeCKUX BEIEeCTB; OAKTepUU IOYBEHHBbIE — MOYBOOOpPA30BaHUE; OAKTEPUU
a30T(UKCUPYIOIIUE — 00OTalllEeHUE TTOYBbl a30TOM; [IHaHOOAKTEPHUHU.

3HaueHue OakTepuil B O>KM3HU 4YEJIOBEKa - TMOJOXKUTEIbHAs pOJb B
XO3SIICTBEHHOM  JIESTENIbHOCTH:  MOJIOYHOKHCIbIE, OakTepuu  OpoKeHUs;
OTpULIATENIbHAS — THHEHUE MPOAYKTOB IHTAHUSA, IAaTOTCHHBIE OaxTepuun
BO30yAMTENIM OOJIE3HEW y YEIIOBEKa, )KUBOTHBIX M pacTeHuil. MeTonbl 00pbObI €
Oaxtepusimu. [lactepuszanus, crepuinsanus, Ae3uHGEKINs.

[Ipaktuueckas padora Ne5 «IloceB u HabMOIEHNE 32 POCTOM OaKTEpUii».

[Ipaktuueckas pabora Ne 6 «bakTepun 3yOHOTO HajIETay

[Ipaktuueckas padota No7 «bakrepuu KapToPenbHON MaTOuKI»

[Ipaktrueckas padora Ne 8 «bakTepru CEeHHON MaT0YKH»

Tema 5. IlnecneBble rpudbl. ['pubObl TpeacTaBUTEIM 0COOOr0 MAPCTBA
xuBoM mpupoxasl. ITpuznaku rpuooB. Kiaccudukanus rpuboB OcobeHHOCTH
IJIECHEBBIX TPHOOB.

3HaueHue IUIecHEeBbIX IpuOoB. Jpoxxku. CTpoeHue U posib APOXIKEH B
JKU3HU YEJIOBEKA.

[Ipaktuueckas padora Ne 9 «Myxkop».

[Ipaktuueckas pabora Ne 10 «IleHummm.

[Ipaktruueckas padora Ne 11 «BnusiHue TemrnepaTypbl Ha pOCT IJIECHEBBIX U
JIPOKKEBBIX TPUOOBY

Tema 6. Bopopocim. MUKpOCKOIIMYECKHME BOAOPOCHM — TPyNIa HU3MIAX
pacteHuil. OJHOKJIETOYHBIE, MHOIOKJIETOYHBIE W KOJIOHUAJIBbHBIE BOJOPOCIIH.
Oco0OeHHOCTH CTPOEHMSI U KU3HEAEATEIbHOCTH. 3Ha4YE€HHE BOJOPOCIEN B
IIPUPOJIE U KU3HU YEJIOBEKA.

[Ipaktuueckas padora Ne 12 «M3yueHue 0THOKIETOUYHBIX BOJOPOCIECD 1O
rOTOBBIM MUKpOIIpENapaTaM IMpernaparam

[TpakTuueckas padora Ne 13 «Bogopocnu — oOutatenn akBapuymar

Tema 7. Jlumaiinuku. JIMIIaWHUKK — CUMOMOTHYECKHE OPTraHU3MBI.
Crpoenne  ymmaiHukoB.  Krnaccudukaruss — cloeBuIa. Ocobennoctu
pPa3MHOXKEHUS. 3HAYEHHE W POJIb JIMIIAWHUKOB B mpupojae. JIumalHuKK Kak
OMOMHAMKATOPBI OKPY>KAIOILIEN CPeJIbI.

[Tpaktuueckas padora Ne 14 «M3yueHne BHENTHETO M MUKPOCKOITMYECKOTO
CTPOCHMS TUIIANHUKOB. Cpe3 JIMIIaiHUKay.

Tema 8. OnHokiieTouHbIEe KUBOTHBIE. Kiaccudukaims ogHOKIETOYHBIX
MIPEACTABUTENIE  11apCTBA  YKUBOTHBIX. OcoOeHHOCTH  CTpO€HUs U
KU3HEAesATeIbHOCTH npocTeimux. CrnocoOsl mnepeaBuxkeHus. PazapakuMocTb.
[IpocTeiinue OJHOKICTOYHBIE JKMBOTHBIE — OOWTATeId BOIHOM  Cpebl,
BO30yauTeNM 3a00I€BaHUI YeIOBEKa U )KUBOTHBIX. [Ipocreiie — CHMOUOHTHI.



[Ipaktnueckass pabora NelS5. «lM3yueHue mnpoCTEHIINX OJHOKIETOUHBIX
OpraHW3MOB B CEHHOM HAacCTOE».

[Ipaktuueckas pabora Ne 16 «Peakuuss mnpocTeHIIMX Ha JIeWCTBHE
PAa3IMYHBIX PA3APAKUTEICIIN

[Ipaktnueckass pabora Ne 17 «llormomenue BemecTB M 0Opa3oBaHME
MAIIEBAPUTENBHBIX BAKYOJIEH»

[Tpaktnueckass pabota Ne 18. Ilpaktuueckass pabora «CMeHa BUAOBOTO
COCTaBa MPOCTEUIINX B CEHHOM HACTOE).

Tema 9. 3001IaHKTOH U (PUTOIIIAHKTOH aKBapUyMa.

[Ipaktuueckas pabora Ne 18 «300MI1aHKTOH U (DUTOIIIAHKTOH aKBapUyMay

Tema 10. MukpocKkonu4ecKue SKHBOTHbIe. MHKPOCKONUYECKHUE
JIOMAIlIHHE KJIEIU. 3HAYEHUE 3TUX OPTaHU3MOB JJIs )KU3HH YEJIOBEKA.

[TayTuHHBINA KII€lll, IMUTOBKA, TS — Mapa3uTbl pacTeHU. Mepbl OOpPBOBI €
BPEIUTEISIMU U 3alIUTa PACTCHUM.

[Ipaktuueckas padora Ne 19 «/3ydyeHne BHEIIHETrO CTPOEHUSI AyTHHHOTO
KJIELIa, TIIU, TPUIICOB)»

Tema Ne 11. IloaroroBka MUHHU-IpOEKTOB.IloAroToBKa mpoekTa 10
uccnenyemoit teme. KoHCynbTUpoBaHUE.

Tema 12. 3amura MmuHu-nipoektoB. Kondepenuus «Moit mpoexT».

Kasiengapubiii yueOHbIN rpapuk

Neri/it Tema 3ansaTHs Kon-Bo @DOpMBI U METOIBI Ob6opynoBanue
4acoB paboThl
1 BBoanoe 3aHATHE 24 WutepaktuBHas Oecena | [Ipeamernsie cTékia,
IIOKPOBHBIE  CTEKIIA,
UTJIbI, HO’KHULIBI.
2 - Or wMwukpockoma 10 34 WuTepaxkTrBHas Oecena [Mudposoit u
MHUKPOOHOJIOTUI [IpakTukym CBETOBON MUKPOCKOIL.
- IlpaBunma  paboTel  co
CBETOBBIM MUKPOCKOIIOM. [IpakTukym
- IlpaBunma  paboTel ¢
U(PPOBBIM MUKPOCKOIIOM
3 IIpurorosnenue 24 IIpakTukym Hudposoii u
MUKpPOIIPENapaToB: CBETOBON MUKPOCKOIL.
Koxwuna nyka
4 Mukpomup akBapruyma lu WuTepakTuBHas Oecena Hudposoii u
CBETOBON MUKPOCKOIL.
5 Crpoenne u 2y WutepakTuBHas Oecena Muxkponpenapar
KUBHEJEATEIbHOCTh OaKTepHid OakTepuii, IUGPOBOI
U CBETOBOM
MHUKPOCKOII.
6 Pacnipoctpanenue n 3HaueHue 2y WutepakTuBHas 6eceqa | Mukpormnpenapar
OaxTepuit OakTepuil, uuppoBoi

" CBETOBOH




MHUKPOCKOTI.

7 [TpakTuueckas pabota 8u [Tpaktuueckas padota ¢ | [{ludpposoit u
- «lloceB u nHabmoneHue 3a AJIEMEHTaMU MIOUCKOBOH | CBETOBOM MUKPOCKOII.
pOCTOM OaKTEpHil». JeSITeNIbHOCTH
- bakrepun 3yOHOTrO Hanéra
- KaprodenbHoii nanouku
- CeHHOH NaJIOUYKH

8 [TnecueBbie TpubBl. CTpOeHUE 24 Jlexums, maboparopnas | [ludpooii u
Y KU3HEJEATEIbHOCTh paboTa CBETOBOM MUKPOCKOIL.

9 - 3HaueHune TJIECHEBBIX 64 WNHuTtepaktuBHbIi onpoc, | LudpoBoi u
rpuboB. J{poxoku. npakTh4yeckas paboTa | CBETOBONH MHUKPOCKOIIL.
- [Ip. paGota «Mykop». HCCIIEIOBATEIIbCKOTO Jlymsl.

- [Ip. pabota «Ilenummm». Xapaxkrepa

- IIpaktuueckas pabora -

«BnusHue temmeparypel  Ha

poct IJIECHEBBIX u

JPOACKEBBIX TPUOOBY

- Bomopocaim — oOwurarenu l4 Jlexuus, maGoparopHas | LludpoBoi u

10 | akBapuyma. pabota CBETOBOW MUKPOCKOII.
- JlaGopaTopHas pabora 3
«Bomopocim  —  oburarenu
aKBapuymay.

IIpomexxyTouHast arrecranus
JInmaiHuKH - l4 Jlexnus, HudpoBoii u

11 | cuMOMOTHUYECKHE OPTaHU3MBI. naboparopHass paboTa, | CBETOBOW MUKPOCKOIL.

- JlaGopatopHas pabota 34 UCCIIeIOBATENbCKAs

«PaccmaTtpuBanue cpesa pabora.

JIAIIaHIKA oo

MHUKPOCKOIIOM)

OnHOKIIETOUHBIE KUBOTHBIE. 74 Jlexuust, pabora ¢ | Lludposoit U

12 | Kiaccuduranus npocTenmmx MHUKpOIpenapaTaMu CBETOBOM MUKPOCKOIL.
[Tpocreiimue — BO3OyaAUTENTH 24 Jlexkuus, COOOMIeHUs

13 | 3a0omeBaHmWii  dYenmoBeka U YUYaAIIAXCS
JKUBOTHBIX.

Jlab.  Pabora  «M3yueHue lu Jlexuus, mnpakrtuueckas | Hudposoit u

14 | moBeneHuss  OJHOKJIETOUHBIX paboTa-uccieoBaHue CBETOBOW MUKPOCKOII.
YKUBOTHBIX)
300MJIaHKTOH U (PUTOIUIAHKTOH 44 becena, mnpaxtuueckas | Lludposoit u

15 | akBapuyma. paboTa-uccienoBaHue CBETOBOW MUKPOCKOII.
Jlab.  paGora  «3yueHue
BHUJIOBOIO COCTaBa CEHHOTO
HAaCTOsD»

Mukpockonuueckue 64 Paccka3 ¢ snementamu | Lludposoit u

16 | KUBOTHBIE — Mapa3uThl Oecenpl, nmabopaTopHas | CBETOBOM MHKPOCKOII.
pacTeHUii: TayTUHHBIA KIIell, paboTta
TJI5, TPUIICHI
[ToaroroBka MUHU MTPOEKTOB 64 KoncynbTupoBanue

17 00y4Jarmuxcs
3ammuTa MUHU TPOEKTOB IO 29 [IpencraBnenue

18 | rpynmam pe3yJIbTaTOB IPYNIIOBON




Wrorosast arrecramms. paboThl

HUTroro 68

MeTtoauyeckoe odecriedeHHe MPOrPaMmMbl
Memoouueckue pexomenoayuu

JlaHHBI Kypc TpeamnojiaraeT MOpUMEPHBIM 00beM 3HAHWUW, yYMEHUU U
HABBIKOB, KOTOPBIM JIOJDKHBI OBJIAJIETh IIKOJbHUKH. CHUXKEHUE HWHTEpeca K
npeaMeTy U obuire uHpopMalid He BOCHUTHIBACT Y IIKOJBHUKOB MOTPEOHOCTH
K PacCHIMpCHUIO W YTIIyOJCHWIO CBOMX 3HaHWK. Ha 3aHsaTHSX Kypca y4YUTETIo
MPEACTABIISICTCS BO3MOXXHOCTH ~ BBIOpaTh CBOIO METOAWKY €3 MHOXKECTBA
WHHOBAITMOHHBIX, 10 HOBOMY B3TJITHYTh Ha COOCTBEHHBIN OIBIT, HA BO3MOXKHOCTH
HECTH YYCHHKY WH(OOPMAIIMOHHYIO KYyJIbTYPy JCUCTBEHHBIX 3HAHUW. 3amada
YUUTENsl 3aKII0YAeTCsl HE B Mepeflade CBOEMY YUYEHUKY OMpEeeNIeHHOTO o0beMa
3HaHW, a COCTOMT B TOM, 4YTOObI HAay4YUTh €ro OTH 3HAHUA JOOBIBATh
camocTtoaTenbHO. OOyueHne Ha Kypce HampaBlIeHO Ha AaKTUBHYIO YYEOHYIO
NIeATeIbHOCTh. [lpM opraHM3anmuu W IUIAHUPOBAHWM 3aHATHA YIUTHIBAIOTCS
BO3pacTHbIE  OCOOCHHOCTH  JeTed  6-7  KIJIaccoB: JF0003HATEILHOCTD,
HaOJFOaTEIbHOCTh; MHTEPEC K JUHAMUYECKUM IpoIleccaMm; JKeJaHue oOmaThCs ¢
KUBBIMH OOBEKTaMH; TPEIMETHO-00pa3HOE MBIINUICHUE, OBICTPOE OBJIAJICHUC
YMEHUSIMHU U HaBBIKAMHU; OMOIIMOHANIbHAsA BO30yauMocTh. Kypc HocuT
Pa3BUBAIOIIYIO, ACSTEIBHOCTHYIO U TPAKTUYECKYIO HAITPABIEHHOCTb.

[Iporpammoii npeaycMOTPEHO M3YYEHHE TEOPETHUECKHX BOIIPOCOB B XOJE
WHTEPAKTUBHBIX Occemn W ompocoB. OCHOBHBIMH (OpMaMH 3aHITHH SBISETCS
WCCJICIOBATEILCKUE YPOKH, MTPOOJIEMHO-TA00paTOPHBIE U TPAKTUICCKUE 3aHATHS,
MUHU-TIPOCKTBI, 3alllUTa TPYIIOBBIX W WHAWNBUAYATBHBIX TMPOEKTOB. HTOTOM
MPOBENCHMUS Ja0OPaTOPHBIX WM TPAKTHYECKUX PAOOT SBISIFOTCS OTYETHI C
BBIBOJIaMH, pUCYHKamMu U Qororpadusmu. Jjis mpakTHYeCKuX M 1a00paTOpPHBIX
3aHIATHN HEOOXOJUMBI: CBETOBBIE MHUKPOCKOIBI, LHU(PPOBBIE MHKPOCKOIIHI,
nabopaTopus J1abopaTopHOe OOOpyAOBaHUE, PY4YHBIE JYyMbl, KOJJICKIUU
JUIIANHUKOB, Tabmuiel. baktepuu, rpulbl, BOIOPOCTH, IPOXKIKU I U3yUEHUS
IITKOJTbHUKY BBIPAIIUBAIOT CAMHU U TOTOBSIT MUKPOTIPETIapaTHI.

Ha ypoke 3akmambpIBalOTCS OIBITHI, HWCCIECIOBAHUS, 32 XOIAOM KOTOPBIX
HaAOJIFOAI0T OTBETCTBEHHBIC M O pe3yJbTaTax JOKJIAJbIBAIOT HAa 3aHATHH. 3HAHUS
OOYYarOIINXCS MTPOBEPSIOTCS C TTOMOIIBIO TECTOBBIX padOT, IPU ITOM TPEOOBAHMSI
K 3HAHUSAM M YMEHHSIM HE JOJDKHBI OBITh 3aBBINICHBI, TaK KaK YPE3MEPHOCTh
TpeOOBaHMI MOPOXKIAET MEPETPY3KY U BEACT K YracaHUIO UHTEpeca.

Ilpumepnuvie memvl MUHU-NPOEKMOE8 0OYUAIOWUXCA

1. Coobwenus ona unmepaxmusrHoco onpoca/beceovl.




1) PobGepr Kox — oauH ©3 OCHOBOIOJOXHUKOB COBPEMEHHOM
MUKPOOUOJIOTUH.

2) Jlyu IMactep - oTer COBpeMEHHONH MHUKPOOUOJIOTUH W KUMMYHOJIOTHH.

3) XKu3Hb U AeaTenbHOCTh Ajiekcanapa dieMuHra.

4) Massipyst WId TIepeMesKaromas JITXopaJKa.

5) Tpumnanocoma — BO30yIUTEIb COHHOW OOJIC3HHU.

6) JKryTHKOHOCITBI - CHMOHOHTEI.

2. Pabomul uccneoosamenvckozo xapakmepa:

1) «Bnusinue hakTOpoB BHELTHEH Cpelibl HA POCT U pa3BUTUE OAKTEPHIN».

2). «M3ydyeHue mnoBeleHUA NPOCTEHIINX: pEaKUUd MX Ha JIeWCTBHE
Pa3IUYHBIX

pa3ApakuTesiel U MOTJIONIEHUE BEIIECTBY.

3) «BnusHHe TeMmmepaTypHBIX YCIIOBUH Ha POCT Pa3BUTHE ILICCHEBBIX
rprOOB».

4)  «/I3MeHeHHWe BHJIOBOTO COCTaBa MPOCTCHININX OPraHW3MOB B CCHHOM
HacToe».

5)  «OmnpezeneHure CTENEHU 3arpsa3HEHMs BO3yXa MO0 BUOBOMY COCTaBY
JIMIIAWHUKOBY.

6)  BO3MOXHBI qpyTUe TEMBI.

IInan opopmnenus pe3ynvmamog uccied08anus

1. ®opmynnpoBKa TEMBI UCCIIEAOBAHUS.

2. UcniomanTtenu (dhaMumust, ©Ms1, KJIacc, IMKoJIa)

3. AKTyanbHOCTh HCCIEAOBaHHMS (YeM HHTEPECHAa, B YEM BaXXHOCTH
UCCJIEIOBAHMUSI, TIOYEMY BhIOpaHa UIMEHHO ATa TEMA)

4. Ilenb paboTHI.

5. 3ajauu ucciaea0BaHMS.

6. 'unotesa (BO3MOXKHBIE PE3yIbTAThI)

7. Metoarka nIpoBeACHUS UCCIICIOBAHMUS.

8. Pe3ynbTaThl.

9. BeiBOIBIL.

Ilepeuens
MemoouuecKux u OUOAKmuYecKux Mamepuanos, KOHmpoabHo-
U3MEPUMENbHBIX MAMEPUATIO8, HEOOX00UMbBIX O/ PeaTu3auuu npozPammol

1. ODHIMKIONEaAu s aeTer Tom 2. Mocksa, 1995r.

2. CemenoB A.M., JlorunoBa JLI'. Muxkpoopranusmel. OcoOeHHOCTH
CTPOCHHE U )KU3HENEIATENbHOCTU. buonorus B mkone 1991r. Ne 6.

3. CemenoB A.M., JlorunoBa JLI'. Cenekuuss MHUKPOOPTaHU3MOB U
HCIIOIB30BaHNe UX B OMOoTeXHOJIornH. bruonorus B mkosne, 1993r, Nel



4. JI. H. Hopoxuna, A.C.HexmonoBa, PykoBoacTBO K s1abopaTOpHBIM
3aHSATHAM IMOOOTAHUKE C OCHOBaAMHM »Koiaoru, Mocksa.1990r.

5. HM.AntunoBa, M.I1.TpaBkuH. bakTepuu kak 00BEKT U3yYCHUS.

6. A.A.T'ypeBuu I[IpecHoBonmHbIe Bojopociu (ompeaenurens). U3 — Bo
«IIpocsemenuey, 2004

7. M. W. byxap Ilonynsipuo o MukpoOuonoruun. M3gaTenbcTBO «3HaHHE
1989 r.

8. A.A.SIxonToB 30000rug 1 yuutens. Mocksa «IIpocsemenue» 1987 r.

9. JI.B.flnymkeBnu MHorooOpasue npocreiiux buonorus B mkone, Ned
2003r.

10. A.B.bunac, P.JI. Mam, A..HukumoB buonornueckuii 3KCriepuMeHT B
mikosne. Mocksa: «IIpocsenienuey, 1990r.

11. buonorus B mkone 2005 Ne 7 JITabopaTOopHbI€ ONBITHI IO 3KOJIOTUU



