MyHHUHNAIbHOE AaBTOHOMHOE o6meo6pasoBaTe/ibHOE YIpeKIeHHe
«Ixosaa Ne 17»

COI'JTACOBAHO

Ha 3acegaHuu
[IeJaroruueckoro coBeTa

ITporoxon Ne 1 ot
30.08.2023

PaGouasi mporpamMmma
BHEYPOYHOH 1eATETbHOCTH

®Iroc 000

6 kiaacc
«51 uccnenoBaresiby
HanpasJjeHue: 3K0JI0r0-0HoJI0Oru4ecKkoe

Bemaxuii Hosropon

2023



IHosicHuTEeNLHAA 3aNIUCKA

PaGouas nporpamma BHEYpOUYHOM AeSTENbHOCTH «S uccienoBarenby» uisi 6 Kiacca Ha
2023-2024 yueOHbIii roj1 cCOCTaBIEHA HA OCHOBE:

- @enepanbHOro roCy1apCTBEHHOT0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO OOIIIEro
obpazoBanus (mpuka3z MuHucrepcTBa oOpazoBanus U Hayku Poccuiickoit @eneparuu Ne 1897
or 17.12 2010 1.);

- [IpumepHO#t 0OcHOBHOI 00pa30BaTENbHOM MPOTrpaMMBbl OCHOBHOTO 001IIero 00pa3oBaHUs
0JI00pEHHOI pereHrneM (eIepaibHOTO Y4eOHO-METOIUIECKOT0 00 BEAMHEHHUS IO 00IIeMy
obpa3zoBanuto (mpotokon Nel ot § anpenst 2015 roma Nel/15);

- OcHOBHOI1 00pa30BaTENbHON MPOrPaMMbl MYHHUIIUIIATILHOTO aBTOHOMHOT'O
obmeobpazoBarenbHOro yupexaeHus «lllkoma Nel7» na 2019-2020 y4ueOnblii o1 (MPUHITON Ha
negarorudeckom copete mpotokos Nel ot 30.08 2023 1.);

- Yyebnoro miana MAOY «lIkomna Nel7» na 2023-2024 yuebHblii o/,

Hacrosimas mporpamma pa3zpaboraHa ¢ y4€TOM CYIIECTBYIOIUX HAYYHO - METOAMYECKUX
U MPAKTHYECKUX Pa3pabOTOK W PEKOMEHIANMI B paMKaxX pealn3alyd dKOJIOr0-O0H0JI0THUECKOTO
Hanpasienus. [I[porpamMmma opueHTHpOBaHa Ha 00yJaromuxcs 6 Kiacca, 0COOEHHOCTHIO KOTOPBIX
sBJsieTcsl akTUBHOE oOrmieHue B rpymmax (10-15 genmoBek), coTpymHHYECTBO, (U3UUECKas U
MO3HABATEIIbHAS AKTHBHOCT.

AxmyanvsHocms NPOTpaMMBbI TaKXKe O0YCIIOBIIEHA €€ METOJI0JIOTHYECKON 3HAUUMOCTBIO.
3HaHUS U YMEHHS, HEOOXOJUMBIC [UIsi OpraHU3alMU TPOEKTHOM W UCCIIE0BATEIbCKOM
NESITeIbHOCTH, B OYAYIIEeM CTaHyT OCHOBOHM /Ui OpraHW3allid Hay4HO-HCCIIEI0BaTEIIbCKOM

ACATCIIbHOCTH B By3aX, KOJUICKAX, TCXHUKYMax U T.O.

Ilenaroruueckasi uenecooﬁp A3HOCTDb IIpOorpamMmmMal.

B yuebnoMm mnane Ha npeamer «buonorus» oTBeAeHO Bcero 1 yac B Henenro B 6 kiaccax, 4To
JTaeT BO3MOXHOCTh C(OOPMHUPOBATH Y 00YHAIOIIMUXCS TOJIBKO 0a30BbI€ 3HAHUS TI0 MTPEIMETY.

B To ’xe BpeMs  O3TOT BO3pacT XapakTepusyeTcs TeM, 4YTo y pebsT emé He yracia
M0003HATENBHOCTh M XKakaa OTKpbITUH. HeoOxomumo mnepeBectn €€ M3 MAacCUBHOM (asbl,
KOTOPYIO MM HaBsI3bIBA€T MHTEPHET, Yepe3 0ObIUHOE CO3epliaHne HEOObIINX BUICOPOIHKOB, K
AKTUBHOMY — CO3JaHMIO BHUJCOKOHTEHTA C 3aHATUN OMOJOTMYECKHX KPYKKOB. DTO MOOYXKIAeT
HOJPOCTKOB K aKTHBHOMY JAeHCTBHIO. bronornyeckue 3HaHus mepecTaroT ObITh (OpMaTIbHON
teopuedi. OHU 1pu TakoM ¢Gopmare o0OydeHHs BIHCHIBAIOTCS B TPUBBIYHBINA  YKJIa
COBPEMEHHOI0 PeOEHKA.

[TIporpamma  cmocoOCTByeT  O3HAaKOMJICHHIO C  OpraHM3aluedl  KOJUIGKTHMBHOTO |
WHAWBUAYAILHOTO HCCIENIOBaHUS, OOYYeHHIO B JCWCTBUM, TO3BOJSIET 4YepeaoBaTh
KOJUICKTUBHYIO W HWHAUBHAYAJIBbHYIO OCATCIBHOCTD. TeOpeTI/I‘IeCKI/Iﬁ Mare€purall BKIIIOYACT B
ce0st BOMIPOCHI, KACAIOIINECS OCHOB MPOEKTHO-UCCIIEIOBATENbCKON eI TeIbHOCTH, 3HAKOMCTBA
CO CTPYKTYpO# pabOTHI.

IIporpaMMa  mO3BOJIIET  peanu30BaTh  AKTyaJlbHbIE B HACTOSAILIEE  BpeMs
KOMIIETEHTHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBIH, JESITENTbHOCTHBIN MOAXOIbI.
YpoBeHb 0CBOeHMSI TPOrPaMMBbI — 0a30BBIi.

O0beM H cpok peajM3anuy NPOrpaMMbl
O6wem nporpammsl — 34 gaca

Cpoxk peanuzanuu nporpammsl — 1 rof
VYuyebHast Harpy3ka — 1 yac B HeJeto.



Oco0eHHOCTH OpraHu3annu 00pa3oBaTebLHOr0 Mpoiecca.
[Tporpamma siBJISIETCS TPAAULIMOHHON U TPEICTABIISET COO0I TMHEHHYIO MOCIeI0BATEIbHOCTD
OCBOCHMS COJIEPKaHUS B TEUEHHE OJHOTO rojia 00yueHHUs.

Opzanuzayuonnsie hopmul 00yuenus.
[Tpu nmpoBeneHNY 3aHATUI HCIIONB3YIOTCS cenytonme (Hopmbl pabOTHI:

unousudyanvhas hopma obyuenus OIPasyMeBacT B3aUMOJICHCTBUE TIPETIOIaBaTEIIs C
OJTHUM YUCHHKOM.

epynnogas (hopma odydaronipecss paboTaroT B TPYIIaxX, CO3AaBACMbIX HA PA3IMUHBIX
OCHOBaX.

@ponmanvras gopma npennonaraet padoTy MpernoaaBaTeNss cpa3dy €O BCEMH
YUYAIIUMHUCS B SJMHOM TEMIIE U C OOIIUMH 3a/1auaMHu.

Konnexmusnass ¢opma  ortnuyaercs OT (PPOHTAIBHOM TEM, 4YTO YdYalluecs
paccMaTpUBAIOTCS KaK IEJIOCTHBIM  KOJUIGKTHB CO CBOMMH  OCOOCHHOCTSIMHU
B3aUMO/JICHCTBUA.

[Mpu naprom o06yuenuu OCHOBHOE B3aMMOACHUCTBHE IPOUCXOAUT MEXKAY JBYMSI
YUCHUKAMH.

Bunpl 3aHsaTHi (B 3aBUCHMOCTH OT LI€JICH 3aHATHUS U €r0 TEMBI), BKJItOYas yueOHbIe 3aHITHS,
HaIIpaBJICHHBIEC HA IIPOBECHUE TEKYIIETO KOHTPOJIS OCBOCHUS IIPOTrPaMMBbl M CO3/1aHHE
BHJICOIIPOLYKTOB I10CJIE€ KAXKI0TO 3aHATHA:
e  MuHM-IEKINN — U3JI0KEHUE penoaBaTeieM IpeaAMEeTHON HHPOopMaLnu.
e CeMuHaphl — 3apaHee NOArOTOBJIEHHbIE COOOLIEHHUS, BBICTYIUIEHUE U 00CYKAEeHUE
e Jluckyccuu — NOCTaHOBKA CIIOPHBIX BOIIPOCOB, OTPab0OTKa YMEHHUS OTCTauBATh U
apryMEHTUPOBATh CBOIO TOUKY 3PECHHUS.
e [Ipe3eHTranus — myOaMuHOE IPEACTABICHUE ONPEAeIEHHON TEMbl WM BUACONPOIYKTa, B
TOM YHCJIE B COLICETAX

3aiuTa npoexkTa — 000CHOBAaHKE U MPEJCTABICHUE TPOACTaHHONW paboThI
Kpyrasiii cron — HeopMmanbHOe 00CyKIeHNEe BHIOPAHHOM TEMAaTUKH
Mo3sroBas aTaka — pelieHre HECTaHIapTHBIX 3a/1a4 B KOJUIEKTHBE

Ponesbie urpel — npeanioxkeHne pe0EHKy AeiCTBOBATh B KaOi- THOO pOJIH B

MOJIEJIUPYEMOM CUTyalluu

Pestcum 3anamuii-

[Tpoa0mKUTENBHOCTD OJIHOTO aKaJAeMUYEeCKOTo vaca - 40 MuH.
OO11ee KOIMYECTBO YacoOB B Heslenmo — 1 yac.

3ansTus npooasaTcs 1 pa3 B Henento no 1 yacy.

Leapb u 3a7a4u MporpaMmsI

Heab: hbopMupoBanue y 00ydaromuxcs rrydoKoro 1 yCTOMYMBOro HHTEpeca K MUPY >KUBOI
HPUPOIBI, TPHOOPETEHNE HEOOXOJUMBIX TPAKTUYECKUX YMEHUN M HaBBIKOB ITPOBEIACHUS
HKCIIEPUMEHTOB, OCHOB HCCIIEI0BATEIbCKON A TEIbHOCTH, HABBIKOB IIyOJIMYHOTO
NpEeJCTaBICHUS PE3YIbTaTOB CBOEH pabOTHI

3anaum:

Ooyuaromme:

- pacuIMpeHue Kpyrozopa o0y4aromuxcs;

- pacuiMpeHre W yriayOneHue 3HaHMKi OOy4aromMXCsl 10 OBJaJEHHIO OCHOBAaMH METOOB
IMMO3HaHHUA, XApaKTCPHBIX JIA C€CTCCTBCHHBIX HAYK (Ha6J'IIOI[eHI/Ie, CpaBHCHHE, JSKCIICPUMCHT,
U3MEPEHUE);

- 00y4eHHue CO3/TaHHIO0 HOBBIX IMPOAYKTOB Ha OCHOBE UMEFOIIIUXCS 3HAHUH



- 00ydeHwue npuémam npeCcTaBiIeHUs HHHOPMAIINK;

- TOATOTOBKAa OOYYaIOLIMXCS, OPUEHTHPOBAHHBIX Ha OWONOTMYECKUH MpoduiIb
00y4eHHs, K YCBOEHUIO MaTepUalla MOBBIIIEHHOTO YPOBHS CII0)KHOCTH 110 XUMHH.
Pa3BuBaromue:

- pa3BUTHE YMEHUM U HABBIKOB IIPOEKTHO - UCCIIEI0BATENIbCKOMN JIEITENLHOCTH;

- pa3BUTHE TBOPYECKUX CIOCOOHOCTEHl W yYMEHUH ydaluxcs CaMOCTOSITENBHO
npuoOpeTaTh U MPUMEHSTH 3HAHUS HA MPAKTHUKE;

- pa3BUTHE YMEHHI MyOIUYHO IPEICTABIATh HHTEPECHI CBOEH pabOTHI.
BocnuraresibHble:

- BOCIIUTAHUE IKOJIOTUYECKON I'PAaMOTHOCTH;

- BOCIIUTAHUE SMOLMOHATIbHO- IEHHOCTHOT'O OTHOLIEHHUSI K OKPYXKAIOIIEMY MUDY;

- BOCITUTaHUE YMEHHIA paboTaTh B KOJUIEKTUBE, OTBEYATh 3a YCIEX OOIIEro Jena.
Ilnanupyemsble pe3yabTaThbl:

Ilnanupyembie pe3yabTaThbl.

B nmnpomecce  mpoxoxaeHuss mnporpaMmbl  «Sl  HccrnemoBarenb» 'y  00y4arommxcs
(bopMUPYIOTCS CIIEAYIOLINE PE3YIbTaThI:

IlpeaMeTHBIE pPe3YJIbTAThI:

* [IOJIy4aT BO3MOXKHOCTb PpAaCUIMPUTh, CHUCTEMAaTU3UpPOBaTb U YIIIYOUTb HCXOJHBIE
MPEICTaBICHUS O MPUPOAHBIX OOBEKTaX U SBICHUSX KaK KOMIIOHEHTAX €IMHOTO MUPA, OBJIAJICIOT
OCHOBaMU IPAKTUKO-OPUECHTUPOBAHHBIX 3HAHUN O MPUPOJIE, TPUOOPETYT IEIOCTHBIN B3I Ha
MHp;

*I10JTy4aT BO3MOXXHOCTb OCO3HAaTh CBOE MECTO B MUPE;

*TIO3HAKOMSITCS] C HEKOTOPBIMU CIIOCO0aMU M3y4YeHHS IPUPO/IbI, HAUHYT OCBAUBATh YMEHHUSI
MPOBOAUTH HAOMIOACHUS B IPUPOJIE, CTABUTH OMBITHI, HAYy4aTCsl BUACTh U MMOHUMATh HEKOTOPHIE
MPUYMHHO-CJICICTBEHHBIE CBSI3U B OKPYKAIOILIEM MHPE;

*II0JTy4aT BO3MOXKHOCTH TpHoOpecTd 0a3oBble yMeHHUs paboTel ¢ coBpemMeHHbIMH WMKT
CpeICTBaMH MOMCKa MH(OPMAIIMU B MEKTPOHHBIX UCTOYHUKAX U KOHTponupyemoM HMHTepHere,
Hay4darcsi co37aBaTh COOOLIEHUS U MPOEKTHI, TOTOBUTh U MPOBOAUTH HEOONbIINE MTPE3EHTALIUN U
BUJICOPOJIHUKH. .

*TI0JTy4aT BO3MOYKHOCTh HAy4MThCS MCIOJIb30BAaTh PA3JIMYHbBIE CIIPABOYHBIC H3JaHUS
(coBapu, SHLIMKIIONEINH, BKIIOUas KOMIIbIOTEPHBIE) U JIETCKYIO JIMTEPATYPY O MPHUPOJIE C LIEIIBIO
MOWCKa TO3HABATENbHON HWH(OPMAIMU, OTBETOB HA BOIPOCHI, OOBSICHEHWH, ISl CO3JaHUS
COOCTBEHHBIX YCTHBIX WJIM NMMChbMEHHBIX BhICKa3bIBaHWU. HayuaThcsi mpeicTaBisTh pe3yabTaThl
yueOHOM NesTeNIbHOCTH HHTEPECHO U YBIEKATENIbHO B COIICETSX.

® HayyarbCs MPENCTaBIATh PE3yAbTaThl YI€OHOM NESTEIHHOCTH HHTEPECHO U
YBJIEKATEJIbHO B COLICETAX

JIMuHOCTHBIE pe3y/IbTaThl:

*y4eOHO-TI03HABATENbHBIN HHTEPEC K HOBOMY yueOHOMY MaTrepHaly U crocobaM perieHus
HOBOM 3a/1a4M;

*OpHEHTAIMs Ha TIOHUMaHue MPUYNH yclexa BO BHEYYEOHOH NeATeIbHOCTH, B TOM UHCIe
Ha CaMoOaHaJIW3 W CaMOKOHTPOJIb pe3yabTara, Ha aHali3 COOTBETCTBUSl PpE3yJbTaTOB
TpeOOBaHUSM KOHKPETHOU 3a1auu;

*CIIOCOOHOCT, K CaMOOLIEHKE Ha OCHOBE KpPUTEpUEB YCIENIHOCTH BHEyueOHOU
JIeATEIbHOCTH,

*(hopMHUpPOBAHUE YYBCTBA OTBETCTBEHHOCTH 32 BBIMOJIHEHHOE JIEI0

MeranpeaMeTHble Pe3yiabTaThl:

*IIJIJAHUPOBATh CBOM JICMCTBUSI B COOTBETCTBHHU C MOCTABJICHHOW 3aJa4€il U YCIOBUSIMH €€
pea3alu, B TOM YHCJI€ BO BHYTPEHHEM ILIaHE;

*YIUTHIBATh YCTAHOBIICHHBIC MTPAaBHJIa B TUIAHUPOBAHUH U KOHTPOJIE Crioco0a pelieHus;

*OCYIIECTBIISATh UTOTOBBIN M MOIIArOBBIN KOHTPOJIb 110 PE3YNIbTaTy;

*OLICHUBATh  MPABWIBHOCTb  BBINOJIHEHUS  JACHCTBUS Ha  ypOBHE  aJ€KBaTHOMU
PETPOCIEKTUBHOI OLIEHKH COOTBETCTBUS PE3Y/IbTATOB TPEOOBAHUSAM JaHHOM 3a/laud U 3aJadHON




o0nacTu;

*pa3nuyaTh CoCco0 U Pe3ynbTaT NeHCTBUSI.

*B COTPYIHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIC YUEOHBIC 33/1a4H;

*CaMOCTOSITETTFHO a/ICKBATHO OIEHUBATh MPABWILHOCTH BBHITIOJHEHHS JCHCTBUS U BHOCHUTH
HEOOXOJMMbIe KOPPEKTHUBBI B HCIIOJIHEHHWE KaK MO XOJIy €ro peaiu3alud, Tak U B KOHIE
JICUCTBUA.

*OCYILECTBISATH MOUCK HEOOXOIMMOI MH(OPMALIUKY AJIs BBITIOJIHEHHS] BHEYYEOHBIX 3aJaHHi
C UCIOJNb30BaHHEM YYE€OHOW JHMTEpaTypbl U B OTKPHITOM HH(POPMAIIMOHHOM HPOCTPAHCTBE,
SHIUKJIONEANH, CHPaBOYHUKOB (BKJIIOYAs OJIEKTPOHHBIC, LHU(POBBIEC), KOHTPOIUPYEMOM
npocrpancTse MHTepHeTa,

*OCYIIECTBIISATD 3aMKCh ((hUKCAIMI0) BEIOOPOUHON HHPOPMAIUA 00 OKPYXKAIOIIEeM MUpE U
0 cebe caMoM, B TOM ymciie ¢ oMolpto nHctpymenTo UKT;

*CTPOUTH COOOIIEHHUSI, TPOEKTHI B YCTHOM M MUCHbMEHHOU (popme; co3maaBaTh MpocTeiiime
BUICOPOIIUKU

*TIPOBOJUTH CPABHEHUE U KJIACCU(DUKALIMIO 110 33JJaHHBIM KPUTEPUSIM;

*YCTaHABJIMBATh PUYNHHO-CIICICTBEHHBIE CBSA3H B U3y4a€MOM KPYTe€ SBJICHUN;

*TIOCTPOUTD PACCYXACHUS B (OpME CBSA3H MPOCTHIX CY)KIEHUI 00 00BEKTE, €r0 CTPOCHHH,
CBOMCTBaX U CBA3SX;

*JIONyCKaTh BO3MOXKHOCTh CYILIECTBOBAHUSI y JIOACH Pa3MUHBIX TOYEK 3pPEHUS, B TOM
Yrciie HE COBMAJAIOIIMX C €ro COOCTBEHHOH, M OpPUEHTHPOBAThCA Ha TO3HIHMIO TAapTHEpa B
OOLICHUH U B3aMMOJICHCTBUU;

*(opMyIHpOBaTH COOCTBEHHOE MHEHHUE H MTO3UIIHIO;

Conep:xkanue
JladopaTopus ycnexa(3 4).
BBogHoe 3aHsTHe. 3HAKOMCTBO C IJIaHOM paboOThl Kpykka. buomorunueckas mabopaTtopus,
npaBuia paboTel B Hed. OOopynoBanue Ouosormyeckoi mabopartopuu. [IpaBuna TexHUKH
0€30IacHOCTH ITpU paboTe B 1a00paTOPUH.
Mup nox muxkpockonom(18 yacos).

Metozb! U3ydeHus: OMOIOTHYECKUX OOBEKTOB. YBEIUUYUTEIbHBIE TPHOOPHI.

Mukpockor. YeTpoicTBO MUKPOCKOTIIa, TpaBuiia pabOThI C HUM.

JlaGoparopHas padora Ne 1: «YcTpoilcTBO MUKPOCKOIIa». DNEKTPOHHBI MUKPOCKOII, €T0
ocobennoctu. Co3/iaHne BUICOPOTIUKA « YCTPOMUCTBO MHUKPOCKOTIAY

Knerka: crtpoenue, cocras, cBoiicTBa. Mukponpenaparsl. MeToabl NPUTOTOBIEHUS H
M3yYEHHUE TPEnaparoB <«OKUBas KJIE€TKa», « BPEMEHHBIN MHKpoIpenapar» «(QUKCUPOBAHHBIN
MUKponpenapar». Jlaboparopnas pabora Ne 2: «3roroBieHne BPeMEHHOTO MUKpOIpenapara
Kietkn pacreHmii moj MHMKPOCKOINOM. 3roroBineHue MUKponpenaparoB M HMX H3y4YEHHE.
Coznanue Buzneoposnka « Mukponpemnapar».

W3yuenne pacturenbHOM KieTku. [IpuroroBrneHue mnpenapara KOXKHUIBI JyKa, MSKOTH
IUIOJIOB ToMara, s010Ka, Kaprodens M HX H3yuyeHHe o], MHUKpockomoMm. JlaGoparopHble
paboter:Ne 3, 4 «[IpuroroBneHue mpemapara KOXKHUIIBI JIyKa, MSIKOTH TIJIOJIOB TOMara, psiOMHBI 1
UX M3y4eHHUe Moj MUKpockornom» «lIpurorosieHne Mukporpenapara kaprodens, si0ioka 1 ux
u3yudeHue nog Mukpockornom. Coznanue Buaeoponnka « KieTku pacteHuit moj MEKpOCKOTIOMY

Bakrepun u rpuOBl MOX  MOX MHUKPOCKONMOM. I[IpHUroTOBIE€HHE CEHHOTO HAcCTOs,
BbIpalllBaHNe KYJIbTYpbl CEHHOH MaJOYKU U U3yueHue e€ moa MukpockonoM. JlaboparopHas
pabora Ne 5 «BpIpamuBaHue KyJIbTypbl CEHHOM MaJOYKU M U3y4eHHE €€ MO MHKPOCKOIIOM.
Co3znanne BUACOPOINKA « 3HAKOMBTECH, )KUBasT OAKTEPHUS».

[TpuroroBiieHne MHKpoIlpenapara JIpOXOKEH M HM3Yy4EHHE €ro I0J, MHMKPOCKOIIOM.
BripammBanue mieceHn U u3ydeHue ee 1moja MukpockoroM. JlaGoparopusie pabotsl Ne 6, 7, 8:
«IIpuroToBneHre MHKpoIpenapara JpOXOKEH UM HM3ydeHHE €ro I0J  MUKPOCKOIIOMY,
«BplpamyBanue TIJIECHEBBIX TpubOB»,  «l3yueHue CTpOEHMsI IUIECHEBBIX TIpUOOB TMOJ



Mukpockonom» .KynbrypanbHble U QU3NOI0T0-0MOXMMHYECKHE CBOMCTBA MUKPOOPTaHHU3MOB.
Co3nanue BuneopoiankoB «llnecens ObiBaeT pazHas» u «CeMenka ApoAcKeii».

Konmonun  mukpoopraHuzmMoB. MeToapl  BbIpalllUBaHUS W HM3YyYEHHUS  KOJIOHUI
MUKpOOpranu3MoB. [lurarenbHble cpeapl A BhIpAllMBAHUSI MUKPOOPraHU3MOB. BripamnBanue
KOJIOHUH M W3ydyeHHe HMX TojJ MHKpockorom. Jlaboparopnas pabora Ne 9: «BeIpammBanue
KOJIOHUH Y U3yYEHHUE UX MO MUKPOCKOIIOM.

lkona mox wmukpockornoMm. IIpuroToBieHue NUTATENbHON Cpeabl AJis BbIpalIUBaHUS
MUKpoopranu3zMoB. Jlaboparopnass padora Ne 10. «IloceB» mukpoopranusmoB. M3yuyenue
0aKTepUOJIOTUYECKOTO COCTOSIHMSI Pa3HbIX MOMEIICHUN MIKOJIBI (KOPUIOpP, KIIACCHI, CTOJIOBAaf,
tyanet u ap.) Odopmienne pe3ynpratoB ucciaenoBaTebckoi padboTel. Co3nanue BUACOPOIUKOB
«IlIxomna mox mukpockonom». Ilonb3a U Bpenx MUKpOOPTraHU3MOB.

Bnusaue pusnueckux u XMMHUYECKHX (PAaKTOPOB HA POCT U Pa3BUTHE MUKPOOPTaHU3MOB.
Bnusinue aHTHOMOTUKOB HA Pa3BUTHE MUKPOOPTAaHU3MOB.

Pazgen 3. /KusHeaessTeJIbHOCTH pacTeHUil — B3I U3 Jlaboparopuu (13 yacos)
OOmeH BemecTB y pactennid. Jpixanue. Mcniapenue Boasl pacTeHUsIMU. 3yueHne MexaHu3MOB
WCIIapEHUs BOJBI JUCThAMU. Typrop B *KU3HU PACTEHUM.

Jlaboparopnas padota Nel1 «/Ipixanue nuctbeBy, JIaboparopHas padora Ne 12 «3aBucuMOCTh
TPaHCIHUPAIMH U TEMIIEPATYPHI OT TUIONIAIN TOBEPXHOCTH JIMCThEBY. JlaboparopHas paboTa
Nel3 «McnapeHue BOABI TUCTBSIMHU JI0 | MOCie noauBa. JlabopatopHas padora Ne 14
«TypropHoe cocrosinue kieTok». Co3manue BUICOPOTUKOB « Bce MbI IbITIIMY, « DIIEMEHTHI
KOHCIUPALIMU B TPaHCIUpPALUN», «YTO Takoe Typrop».

Boznymnoe nuranue pactenuii — gorocunres. Kyrukyna. YciioBust npopactanus CEMsH.
Jenenue kietok. Pactenus. MHorooOpasue pacteHuil. 3HaueHue pacTeHUI B MPUPOJIE U KUZHU
yesioBeKa. BereratuBHOE pa3MHOKEHHME pacTeHUN

JlaboparopHas padota Ne 14 «Dotocunres». JlabopatopHas padora Ne 15 «3nauenue
KYTHUKYJIBI ¥ TPOOKH B 3alUTE PACTCHUI OT McrapeHus». JlaboparopHas padota Ne 16
«YcnoBusl IPOpacTaHus CEMsSH. 3HAYCHHE BOJBI U BO3AYyXa JUISl IPOPACTAHUS CEMSH).
JlabopaTtopnast pabota Ne 17 «O6Hapy)eHUE XJIOPOIIACTOB B KJIETKAX PaCTCHUI».

ITonBenenue UTOroB.

TemaTuueckoe MIaHMPOBaHUeE.

Neo HasBanmue pa3aesa Kosnn4yectBo yaco | ®opmbl
KOHTPOJIsA
BCE | Teop | MPaKTH
ro | us Ka
1 JlaGopaTopus ycmexa. 3 3 0 BxomHoe
ITMarHOCTHYECKOE
co0eceoBaHNE
BBonHoe 3aHsTHE. 3HAKOMCTBO C IIJJAHOM pPabOTHI
KpYXKKa.
buonoruueckas mabopaTopusi, mpaBuiia pabOThl B HEH.
O60opynoBaHue OHOJIOTHYECKOH J1abOpaTOPHUH.
[lpaBuna TexHWKHM O€30MacHOCTH TIpU padoTe B
mabopaTopuu.
2  Mup noa MHKpPOCKONOM 17 4 13  JlaGoparopHsbie
Metoasl  u3y4eHHMS ~ OMOJOTMYECKHMX  OOBEKTOB. aborel ¢
MHKPOCKOTIOM,

YBeIMUUTENbHbIE TPUOOPBI.




Mukpockorr. YCTpoHCTBO MUKPOCKOIIA, IIPaBUIIA
pabOThI C HUM.
JlaboparopHast pabota Ne 1: «YcTpoicTBo
MHUKPOCKOIIa.

oTu€T 0 padore,
CaMOCTOSITENIbHAS
pabota, co3nanue
MpEe3CHTALNHN U

DNEKTPOHHBIH MUKPOCKOTI, €r0 0COOCHHOCTH.
CoziaHue BUIEOPOIHKA «Y CTPOMCTBO MUKPOCKOIIA»

BUICOPOJIMUKA

Knetka: ctpoenue, coctaB, CBOMCTBA.
Mukpornpenaparsl. MeTo bl IPUTOTOBIICHUS U
M3Y4YEeHHE MTPETapaToB «KHUBas KIETKa», « BPEMEHHbIN
MUKpomnpenapar» «puKCUpOBaHHBIA MUKPOIIpENapaTy.
JlaboparopHast pabota Ne 2: «3roToBiieHue
BPEMEHHOI'0 MUKpOIIpenapara

Knetku pactenuit moj Mukpockonom. M3rorosienue
MUKpoIpenapaToB 1 ux uzydenue. Cosznanue
BHJICOpOJIMKa « MUKpompemnapar.

M3ydyeHue pacTUTENbHOM KIeTKU. [Ipurorosienue
MpernapaTa KO>KUIbI TyKa, MAKOTHU TUIOZO0B TOMATa,
s10J10Ka, KapTo(hens U MX U3y4eHHE TI0]] MUKPOCKOIIOM.
JlabopaTtophbie paboTsi:Ne 3, 4 «[IpurotoBnenue
MpernapaTa KOXKHUIIbI TyKa, MAKOTHU TUIOZO0B TOMATa,
PSIOMHBI U UX M3YYEHHUE TTOJ MUKPOCKOTIOM)

UlaboparopHas pabora «[Ipurorosnenue
MUKpoIpenapara kaprodess, si0Ioka ¥ UX H3y4CHHUE
[10]] MUKPOCKOTIOM.

Cosnanne Buacopoinuka  «Kimerku pacteHuil mon
MUKPOCKOITOTIOM)

bakTepuun u rpuObI O] MMOJ MUKPOCKOIIOM.

[ IpuroToBIE€HNE CEHHOTO HACTOS, BBIPAILIUBAHNE
KYJIbTYpPbl CCHHOM MAJIOYKH U U3Y4YECHHE €€ MO
MukpockorioM. JlaboparopHast padorta Ne 5
«BbIpalmnBanue KylnbTypbl CCHHON NAJIOYKHU U
M3ydEeHHUE €€ 1101 MUKPOCKOIIOMY.

Coznanne Buaeoponuka «3HAKOMBTECH, >KHUBaS
OaKTepus».

[ IpuroToBneHne MUKponpenapara Jpoxoken u
M3Y4EeHHE ero Mol MUKPOCKOIoM. BeipanuBanue
IJIECEHU U U3YYEHUE €€ 1101 MUKPOCKOIIOM.
JIaGopatophbie paboTel Ne 6: «IIpurotoBienue
MUKpoOTpenapara Apox kel 1 U3y4eHue ero moj
MHUKPOCKOIIOM»,

JIaGopatopHbie paboThl «BrIpaniBaHue IeCHEBBIX
rpuboBy, «/3ydyeHue cTpoeHus MIeCHEBbIX IpuOOB
o]l MUKpockorom» .KynbTypanbHbie U pU3H0I0rO0-
0MOXMMHUYECKHE CBOMCTBA MUKPOOPTIaHU3MOB.

Coznanne BunmeoponukoB «llnecenp ObiBaeT
azHas» n «CeMeiika ApoxoKen.

Kononun MUKPOOPraHU3MOB. Mertonpl
BbIpAILIBAHUS u U3y4eHUs KOJIOHUH
MHUKpoopranu3moB.  [lurarensHble  cpeapl A

IBbIpallITBAHU L MHKPOOPTaHHU3MOB. BLIpaIJ_II/IBaHI/Ie




KOJIOHUH u HU3YUCHUC ux Iog MUHKPOCKOITIOM.
JlaGoparopHast padora Ne 9: «BwipanuBanue KOJIOHHHA
M U3y4eHUE UX TIOJ] MUKPOCKOTIOMY. «

[llkoma  moxm  MuUKpockomoMm.  [IpuroroBiieHue
MMATATEIbHOU cpenbl s BBIPALLIUBAHUS]
MHKPOOPraHHU3MOB.

JlaboparopHast pabora Ne 10. «[ToceB»

MHUKPOOPraHu3MoB. M3ydeHue OaKTepHOIOTHYECKOTO
COCTOSIHUSI pa3HbIX TOMEUICHWM MIKOJIbI (KOpUIop,
KJIACChl, CTOJIOBas, TyaJeT U Jp.)

Odopmrnenue pe3yJbTaToOB HCCJIEI0BATEIILCKOM
pabotel. Cozmanue BuaeopoiaukoB «lllkoma mop|
MUKpockoromy. [losib3a 1 Bpen MUKPOOPTraHU3MOB.

Bnusinue ¢usnyeckux U XUMHYECKUX (PAKTOPOB
Ha pOCT M pa3BUTHE MHUKPOOPraHU3MOB. BiusHue,
QHTHOMOTHKOB Ha Pa3BUTHE MUKPOOPTaHU3MOB.

7Ku3HeneATeIbHOCTh PACTeHU — B3IJISAA U3
siadopaTropum

14

12

OTtuéT 00
PKCKYpCHH

OOmen BemecTB y pactenuil. Jlpixanue. Hcmapenue
BOZBI paCTEHUAMHU. [3yueHue MEXaHU3MOB HCIIAPEHUS
BOJBI IMCThAMU. Typrop B JKU3HHU PACTCHHM.

IPaGoTra ¢
OIPEACTUTESIMU.
3roroBiieHue

JlaboparopHast pabota Nel 1 «JlpIxaHue TUCTHEBY,

repOapus

JlabopaTopnas  padora Ne 12 «3aBUCHMOCTH
TpPaHCIHMpAIMM W  TEMIEpaTypbl  OT  IUIONIAJU
IMOBCPXHOCTHU JIUCTHEEBY.

Pe3ynbTaThl paboThI
c U POBOIA
lmabopaTopuen «
Touka PocTay,

JlabopaTopnas pabora Nel3 «Mcmapenune BOJIBI
JIMCTBSIMU JIO U TIOCJIC TIOJIMBAY.

TBOpUecKas padora,

UlaGoparopHas pabora Ne 14 «TypropHoe cocrosiHue
KIJICTOK) .

aluTa TBOPYECKUX
pabot

C03,IlaHI/Ie BHUCOPOJIMKA « Bce MbI ABIITUM)>,

Co3aHne BUJICOPOIUKOB «IJIEMEHThl KOHCIIMPALUU B
TpaHCIUpaum», « UTo Takoe Typrop.

BoznymiHoe nuTaHue pacTeHud —  (OTOCHHTES.
Kyrtukyna. YcnoBus mnpopactaHust ceMsH. JleneHue
kietok.  Pactenus.  MHorooOpa3ue  pacTeHHH.
3HaueHUE PACTEHUN B MPUPOAE M >KU3HM YEIOBEKa.
BereratnBHOE pa3MHOKEHUE PACTCHUM.

JlaGopaTopHas padota Ne 14 «DoTocuHTE3Y.

JlaGopatopHas pabota Ne 15 «3HaueHHe KyTHUKYNbI U
MPOOKHU B 3alIUTE PACTECHUN OT UCIIAPEHUSI.

JlabopaTopHas pad6ota Ne 16«Y ciioBust mpopacTanus
ceMsiH. 3HaueHUE BOJIbI U BO3yXa JJISl IPOpacTaHuUs
CEMSTH.

UlaGopatopHas padota Ne 17 «OGHapyxeHue
XJIOPOIJIACTOB B KJIETKAX PACTEHUI ,

Co3nanue Buaeopomka « JKu3Hb pacTEHUIN.

IlogBeaeHHE UTOIOB.

Hroro

34

25




Pa3zgen 2. Komnieke opraHu3anuoOHHO-TIeAArOru4ecKux ycJa0BHil
KanennapHno-y4yeOHnblii rpaguxk.

IIpoo/KUTEIBLHOCTh Y4€0HOT0 rojia 1 cenTsiops -27 masn

KosinyecTBo yueOHBIX Helelb 34

B Y4e0OHOM rojay

Pexum padoTbi BropHuuk, 15:00-15:40; 16:00-16:40

YcaoBusi peaJn3amuy NporpamMmal.

MamepuanvHo-mexnuueckoe obecneuenue .

OpranuzalvoHHbIE YCIOBUS, TIO3BOJISIONIUE pEaJU30BaTh COJEP)KaHUE JOIMOJHUTEIbHON

o0Opa3oBaTelbHON TporpamMmbl  «S  HMCCIIeOBaTENb) MPEANOIAraloT HATUYHE CISAYIONIETO

00opynoBaHus:

- IOMENICHUS, YKOMIUICKTOBAHHOTO CTAaHJAPTHBEIM Yy4eOHBIM OO0OpYyIOBAaHUEM U MeOeIbio
(tocka, mapThl, CTYINbs, KadbI, 3JeKTpooOecnedeHue, );

- CBETOBBIC U JICKTPOHHBIC MUKPOCKOITBI

- mudpoBas Jaboparopus Mo OUOIOTHH;

- KOMIUIEKT TIOCY/BI M 000PYIOBaHHUS ISl YICHHUECKHUX OIBITOB;

- MyJIbTUMEIUHHOTO 000pYy0BaHUs (KOMITBIOTEP, HOYTOYK, MPUHTEP, MyJIbTUMEINIHAS TOCKA,
G- KapThl, SKpaH, CPEIICTBA TEICKOMMYHHKAIIUHU (JOKAIBHBIC IIKOJIBHBIE CETH, BBIXOJ B
WHTEPHET)

Dopmbl ammecmayuu, KOHMPOJiA.

Jlist oTcnexxuBaHuUs pe3yabTaTUBHOCTH 00pa30BaTeIbHOTO Mpoliecca Mo mporpaMmMe

«tOHBII UcCIIeI0BATEIh) HCIIONB3YIOTCS CISTYIONTUE BUIBI KOHTPOJIS:

- IpeABapUTENbHBIA KOHTPOJb (TIPOBEpPKA 3HAHMN YYaIIUXCsl HA HAYaJbHOM JTale OCBOCHUS
IIPOrpaMMBl) - coOece10BaHuE;

- TeKYIIUI KOHTPOJb (B TEYEHHE BCETO CPOKA pealll3aliy MPOrpaMMBl);

- HTOTOBBIM KOHTPOJb (3aKIIOYUTENIbHAS MPOBEpPKAa 3HAHWN, YMEHWW, HABBIKOB IO HWTOTaM
.peanuzanuy mporpaMMel).

Peanuzarust mporpaMMbl TpeaycMaTpUBaceT cleayrmue (GpopMbl MPOMEKYTOYHOH U
UTOTOBOU aTTECTALIUU:

—  BBIMIOJTHEHUE TIPAKTHICCKUX/Ta00paTOPHBIX padboT (TOCTAHOBKA OTIBITA, YKCIIEPUMEHTA);

— BBINOJHEHHE TBOPUYECKUX paboT; CO3AaHNEe MPE3EHTALNN U BUACOPOIUKOB.

—  UHAMBHUAYaJbHBIM MUCbMEHHBIN U YCTHBIN onpoc, PpOHTANBbHBIN 0IpOC;

— BUKTOPHHBI;

— KOHKYpCHI;

— co3aanue HoToaTrLO00MOB;

— TpPE3CHTALXA U 3alUTa WHIAUBUAYAJIbHBIX U KOJUIEKTUBHBIX IIPOEKTOB M TBOPYECKUX
pabor;

—  3alUTa MPOeKTOB.

— 3ammTa noptdonro (MpoXoaAUT Ha UTOIOBOM 3aHATHH B (pOpMeE MPE3EHTALUN ).

Taxoke K hopMaM aTTecTallIi MOTYT OTHOCUTBCS:



- VYyactue oOydaronuxcss OOBEIMHEHUS B KOHKypCax, OJUMIMAgaX W KOH(epeHIHsX
00J1aCTHOTO U BCEPOCCUICKOTO YPOBHSI.

— OT3BIBBI pOIUTEIEH.

— IlyGnukaruu o pe3yapTaTax IesaTeabHOCTH o0beanHeHuss B CMU.

— AHaTUTUYECKHI MaTepuall 10 UTOraM MPOBEICHUS Me1aroTHYeCKON TUarHOCTHKH.

@opMbl OTCIIEKMBaHUA U (DUKCALKU MPEAbIBICHUS 00pa30BaTEIbHBIX PE3YIbTATOB YYaIllUXCS
MOTYT OBITH TIPEJCTABJICHBI B BHJIE: TPAMOT, JUIIOMOB, CEpTU(PHUKATOB, MOPTHOINO ydaIuxcs,
OTYETHBIX BBICTABOK, AHAJTUTUYECKUX PE3YJIbTATOB.

CnHcoK JINTepaTyphbl U UCIOJIb30BAHHBIX PeCypPCOB.
Ilpozpammusie mamepuanol.

1. bypayukas C.A. JlomomHuTenpHas  00meoOpa3oBaTebHas  0OIIEepa3BUBAIOIIAS
porpaMMa €CTeCTBEHHO- Hay4yHOW HampaBlieHHOCTH « FOHbIA 6momnory. Llentp « Touka
Pocray, r. Kpachorop, 2022

2. Jlykesmenxko E.JI.  IlpoektupoBaHue  JONMOJHHUTEIBHON  00IIe00pa3oBaTeIbHOMN
obmepasBuBatomeii mporpammsl. I'. Anekcun, 2022

3. Kamakyrok A.A. JlomonHurtensHass  oOmieoOpasoBarenbHas — OOIIEpa3BUBAOINAS
nporpamma yuebHoro ooweaunenus « FOuwiii 6uonor», Crapobxkerokoas, 2021

4. Yepemucuna H.B. Pabouas mporpamma BHeypouHOH aesrenbHocTH «lIpakTHueckas
ouosorus», Touka Pocra

Cnucok JinTeparyphbl.

AHTOHOBa K. Mup noa MukpockonoM. 4D kaura

Masyp O. HeBumumsrii mup. — M., Levenguk press, 2021

Pomxepc. K. Mukpomup. JleTckast sHIMKIONEAUs IKOJbHUKA. — M.: Pocman, 2022.
Paxnax 3., Jlasepnan 1. XKuoit mup nox mukpockonom. M.: Dkemo, 2019 — 30c
Peiin I1., OBepr P., Aiikxopu C. CoBpemenHas 6otanuka. — M.: Mup, 1991
Ixonpauk FO.K. Pactenus. Ilonnag sumukinonequs. — M.: Okemo, 2016

HNHTepHeT-pecypcesl

1. http://www.sci.aha.ru/ATL/ra21c.htm — 6uonoruueckoe pasnoodpasue Poccum.

2. http://wvww.wwf.ru — Bcemupnsiii ponn aukoii mpupost (WWF).

3. http://edu.seu.ru/metodiques/samkova.htm — unTepHeT-caiiT

«OobmecTtBeHHbIe pecypebl obpazoBanusi» / Camxoséa B.A. OtkpwiBas mup. I[IpakTudeckue
3a7aHus IS yIaIuXxCs.

4. http://www.Kunzm.ru — Kpy>K0K FOHBIX HaTypaJHCTOB 300JI0THUECKOTr0o My3es MI'Y.
http://www.ecosystema.ru — skosorudeckoe oopa3oBaHue JAeTeil U U3y4ueHue npupo sl Poccun



