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HOACHUTEJBHASA 3AIINCKA

I[OHOJIHI/ITGJII)HaH O6HI€O6p&30BaTCJILHaH o6mepa3BHBafoma5{ ImporpamMma «HCCJICI[OBE[TGJII/I Opr}KaIOHICﬁ CpcabD» COCTABJICHA B COOT-

BC€TCTBUU C OCHOBHBIMH HOPMATHBHO-IIPABOBBIMHU JOKYMCHTAMMU:

1.
2.

®denepanbHbIM 3aKOHOM 00 00pazoBanuu B Poccuiickoit deneparuu ot 29 nexadpst 2012 roma Ne273- O3;

Konnenmuen pa3Butus JONOIHUTENBHOTO 00pazoBanus aere 10 2030 roga, yTBepkaeHHOU pacniopsikeHueM [IpaBurenbcTsa
Poccuiickoit ®enepaunn ot 31 mapra 2022 1. Ne 678-p;

[Ipukazom Munucrepctsa npocsemienus PO ot 27 uronst 2022 1. N 629 «O0 yrBepxkaenuu [lopsiika opranuzauu 1 ocy-
IIECTBJICHUS 00pa30BaTeIbHON JEATEIHHOCTH IO JOMOJHUTEILHBIM 00111e00pa30BaTeIbHBIM ITPOTrpaMMamy;

[Mucemom Munob6puayku Poccun ot 18.11.2015 N 09-3242 "O nanpasnennn ungopmaiuu" (BMecte ¢ "MeToguueckumu pe-
KOMEH/IALMSIMU 110 TPOEKTUPOBAHUIO JOMOJHUTENBHBIX 0011I€pa3BUBAIOLIMX MPOrpaMM (BKIIIOUas pa3HOYPOBHEBBIE MPOrpPaM-
MbI)")

[Tucemom Muno6pnayku Poccun ot 29.03.2016 N BK-641/09 «O namnpaBiieHMH METOANYECKUX PEKOMEH AL (BMECTE C
MeTroanueckuMu peKOMEHIAIMSIME TI0 PeaU3allii aAalnTHPOBAHHBIX JOTIOJHUTEIBHBIX 0011e00pa30BaTENBHBIX MTPOTPaMM,
CHOCOOCTBYIOLIUX COLIMAIbHO-TICUXO0JIOTHUYECKON peaduInTaluu, NpoPpecCuOHaIbHOMY CaMOOIIPEAEIEHUIO JETEeH ¢ OrpaHu-
YEHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI, BKIIIOUas JIETEH-WHBAIUIOB, C YIETOM UX 0COOBIX 00pa30BaTEIbHBIX TOTPEOHOCTEH)
CII 2.4.3648-20 «CanuTapHO- SIUASMHOJIOTUYECKIE TPEOOBAHUS K OpTraHU3aIMsIM BOCITUTAHUS U OOYUEHHUSI, OTAbIXA U 03]10-
POBJICHUS IETEU U MOJIOJEKI

CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBbI U TPEOOBaHUS K 00ecreyeHnt0 0e30MaCHOCTHU U (MJIh) O€3BPEAHOCTH IS
yesioBeka (pakTopoB Cpesibl OOUTAHUSD;

OcHoBHOI1 00pazoBatenbHOM nporpammort MOY 1O « 11 T».

Ycrasom MOY J1O «Jlom A€TCKOTO TBOpUECTBAY.



B nauane XXI Beka COBpPEMEHHYIO KH3Hb JOBOJHHO CIIOKHO MPEACTaBUTH 0€3 MCHOJIb30BaHUS MH(GOPMALMOHHBIX TEXHOJOTHUH.
HuTeHcuBHBIN nepexo K HHPopMaTH3aIiK o0liecTBa 00yclaBiIuBacT Bce 0oee rrybokoe BHEAPEHHE HHPOPMAIIMOHHBIX TEXHOJIOTHI
B pa3iM4YHbIC 00JIACTH YEIIOBEYECKOM IEATETHbHOCTH. JTO BIOJIHE CIPABEUIMBO U JUIsl Y4eOHOTO Mpoliecca, riae 6e3 KOMIbIoTepa yxe He
oboittuch. CoBpeMeHHasl IIKOJIa CTaBUT 3a7a4y (POpMHPOBAHUS HOBOW CHCTEMbI YHHBEPCAJIbHBIX 3HAHUN, YMEHHUI U HABBIKOB, a TAKKe
OIbITa CAMOCTOSITEIbHOM JIE€ATEIHOCTH U JIMYHON OTBETCTBEHHOCTU OOYYaIOLIUXCS, T. €. COBPEMEHHBIX KJIFOUEBBIX KOMIETEHIIUH, KO-
TOpBIE U ONPEIEISIIOT HOBOE cojJiep:kaHue oopazoBanus. lllkona nqomkHa colelCcTBOBATh YCIEIIHON COLMAIN3allui MOJIOAEKH B 0011Ie-
CTBE, €€ aKTMBHOM aJanTallii Ha PbIHKE TPY/Aa, OCBOCHUIO 0a30BbIX COLMAIBHBIX CIIOCOOHOCTEN U YMEHUH, IPUOOIICHUIO YYaIIUXCs K
TBOPYECKOM U MCCIEA0BATENBCKOMN IESITEIBHOCTH.

bronornueckuii Kpy>KOK OpraHu3yercs AJis ydamxcs 5-6 Ki1accoB, KOTOpbIE HAa ypOKax IPHUPOIOBEACHUS B HAYAJIbHOM 1IKOJIE
ITO3HAaKOMMJIACH C MUPOM KHUBBIX OPIraHU3MOB.

OTnMYUTENBEHON 0COOEHHOCTBIO JAHHOW MPOrpamMMBbl  SBJISIETCS TO, YTO OHA OXBATHIBAET OOJIBIION KPYT €CTECTBEHHO - HAYYHBIX
UCCIICIOBaHM ¢ pUMEeHEeHHeM 1udpoBoit madoparopun «Releony.

Hudpoas nadbopaTopusi — HOBOE MOKOJIEHUE €CTECTBEHHOHAYUHBIX JJabopartopuid. Hamu ucnons3yercs o00pyoBaHUE ISl IPOBE-
J€HUS IIUPOKOTO CHEKTpa UCCIEAOBAaHUM, TEMOHCTPALIMA, 1a00paTOpHBIX paboT. ABTOMaTu3alus coopa u 0OpabOTKH JaHHBIX OT AaT-
YMKOB, aHAIN3 U 00pabOTKa OCYIIECTBIISIETCS C MOMOIIBIO KOMIIBIOTEPA, IKOHOMHUT BPEMsI YUaIIMXCs, MTO3BOJSET COCPEIOTOUYNTh BHU-
MaHH€ Ha CYTH HCCleoBaHusA. BaxkHas 0cOOEHHOCTh JaOOpPAaTOPUU - MOJYYEHUE NAHHBIX, HEAOCTYIHBIX B TPAIULIUOHHBIX YUEOHBIX
sKcriepuMeHTax. KomnploTep U JaTYMKH: TEMIIEPATyphl, BIa)KHOCTH M OCBELIEHHOCTH, PETMCTPUPYIOT J@HHBIE, KOTOPBIE B MOJIEBBIX
YCJIOBUSIX MO3BOJISIOT IOBECTH KOMIUIEKCHBIM aHaIN3 MOro/ibl JaHHOW MecTHOCTU. H(popMarus coxpaHsiercs B BUie rpaduKoB, TabIUIL
U ee y00HO B JaJIbHEHIIIEM UCIIONIb30BaTh P MPOBEICHNN aHAJIN3a UCCIIEIOBAaHUS U COCTABJICHUS OTUYETA.

CerojHsi O4€Hb BaXHO BOOPYXKUTh y4allerocsi HE CTOJBKO 3HAHUSAMHM, CKOJBKO criocobamu opnafeHus umu. llpu nposenenun
npesiaraéMbix padoT GOpMHUPYIOTCS YHUBEpCAIbHbIE YMEHUS U HAaBBIKU, KOTOPbIE MO3BOJISIIOT YUEHUKY IPUMEHSATh CBOM 3HAHMS B He-
CTaHAAPTHBIX CUTYyaLUsX.

HoBu3zHa u akTyaJlbHOCTh MPOTPaMMBbI 3aKII0YAETCA B TOM, YTO y ydalluxcst GOpMUPYETCs NOHSATHE HAYYHOIO crioco0a Ipu Mpo-
BEJICHUU HCCJIEIOBATEIbCKON JIESITEIIbBHOCTH C MOMOIIBIO HHPOPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH, COYETAaHUHN Pa3TUYHBIX
(dbopM paboThl, HAIPABJICHHBIX HA JIOMOJHEHUE U YriayOJeHue OMOJIOro-3KOJI0rMYeCKUX 3HAHUM, C OMOPON Ha MPAKTUYECKYIO JEATelb-
HOCTh M C Y4€TOM PErMOHAIBHBIX, B TOM YHCIIE IKOJIOTHYECKUX, OCOOCHHOCTEH.

Kypc paccuutan Ha 68 yacoB. BKkiroyaeT TEOPETUUECKHUE U IPAKTUYECKUE 3AHATHUS.

Ha kypc oTBoauTCs mo 2 4yaca B HEJIEIIO.

HecMoTps Ha TO, 4TO BONpOCHl NPOGOPUEHTALIMH HE SBJISIFOTCS IJIABHOM 11€71bI0 OMOJIOTMYECKOr0 KpYy>KKa, pa3HOOOpa3Has JAesiTellb-
HOCTb, 3aIlJITaHUPOBAaHHAs HA 3aHATUSAX, BO3MOXKHO, TOMOXKET FOHBIM OMOJIOraM ONPEEUThCS ¢ BRBIOOPOM CBOeH OyayIieit mpodeccuu.



[IporpamMma Kypca mpeaHazHadeHa JUis OOYyYaroIIHUXCs B OCHOBHOW IIKOJIE, MHTEPECYIOUIUXCS HCCIEAOBATEIbCKON IesATENbHO-
cTht0. OHa HanpaBiieHa Ha (OPMUPOBAHUE Y YUAIIMXCA YMEHHUS IOCTABUTH LI€JIb U OPTaHU30BaTh €€ JOCTUKEHNE, & TAKKE KPEATHBHBIX
Ka4yecTB — THOKOCTh YMa, TEPIIUMOCTh K IMPOTUBOPEUUSIM, KPUTUYHOCTh, HAIMYHE CBOET0 MHEHHS, KOMMYHHUKAaTUBHBIX Ka4eCTB.

AKTyaJlbHOCTh MpPOTpaMMBbl  Kypca OOyCIIOBJI€Ha TeM, 4YTO 3HaHHWA M YMEHHSA, HEOOXOIMMBbIe IJisi OpraHu3aluu y4eOHO-
UCCIIeI0BATENHCKON AESTEIBHOCTH, B OyIyIIEM CTAaHYT OCHOBOM JUIsl peaju3alui y4eOHO-UCCIIE0BATENbCKUX MMPOSKTOB B IIKOJIE.

[Iporpamma Kypca MO3BOJISIET PEaqIn30BaTh aKTyaJbHbIE B HACTOSIIEE BPEMSI KOMIIETEHTHOCTHBIN, IMYHOCTHO-OPUEHTUPOBAHHBIH,

NEATEILHOCTHBIN ITOAXO0/IbI.

geﬂb:

COBI[&TB YCJIOBUA OJIA (bOpMI/IpOBaHI/IH HpeI[CTaBJIeHI/Iﬁ O HAYYHOM IIOAXO0AC K UCCIICIOBAHHUIO (1)H3I/I‘-ICCKI/IX, XAMUYECKUX U OMOJIOTH-
YECKHX SIBJIICHUU C MCIOJb30BAaHUEM HOBBIX I/IH(l)OpMaHI/IOHHO — KOMMYHHUKAallMOHHBIX TEXHOJIOTHUH.

3agaum nporpamMmMbl:

=

[ToBBICHTH MOTHBAIIMIO YYALTUXCS K UCCIIEIOBATENBCKON ACSITEILHOCTH;

2. ChopMUpoBaTh y y4alIuXxcsi HABBIKU MTPOBECHUS HCCIEA0BaHNs, KOTOpPbIE 00eCeunBaOT POPMUPOBAHUE CIIOCOOHOCTEH K caMo-
CTOATEILHOMY YCBOCHHIO HOBBIX 3HAHMIA;

PeanuzoBaTh MHAUMBUYaIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO YUaIllerocs MpH MPOBEIEHNUN UCCIIE0BATEIbCKON pabOThI;

4. ChopmupoBaTh y yyaluxcsi TOTOBHOCTh CAMOCTOSITENIbHO, TBOPUYECKU OCBaUBaTh U allpOOMPOBATH HOBBIE CIIOCOOBI IESTEIBHOCTH
B JTI000#1 001aCTH KYJBTYPHI.

w

YcaoBus peajin3aluy NporpaMmMbl

1. Bo3spacr gerelt, yyacTBYIOIIMX B peau3alvu JaHHOU nporpammbl 11-13rner.
2. IlpopomxuTenbHOCTh 00pa30BaTENLHOTO Mpoliecca - 1 ro.
3. KonunuecTBo 9acoB - 2 yuyeOHBIX yaca B HEJICIIO

(I)ODMI)I Opraom3anvm 1€ATCJIbHOCTH YIAIIIMXCH HA 3AHATHUAX

1. I'pynnosas.
2. MHpuBHunyanbHasl.
[Ipu oprann3anuu ucciIen0BaTEIbCKON JEITEIbHOCTH MPUMEHSIOTCS CIIEAYOIIE PUEMBI:



1. OpranuzanroHHbIe: OPOPMICHHUE TETPaJEH, pUCYHKOB, TaOIUI], MPAKTUUECKUX paboT, pacnpesesieHne 00sS3aHHOCTEH B TpyIIIe,

anropuTMu3anus (Mociae0BaTeIbHOCTh) PadOThI,

KomMmyHukaTHBHBIE: paboTa B Iape U TPYIIIE;

HNudopmanimonHbie: MOUCK U 0TOOp MHPOpMAINY;

4. VIHTennexkTyaibHbIE: ONMCAHUE, aHAIN3, CpaBHEHHUE, 000011IeHre, (POpMYIHpPOBaHUE BHIBOJIOB, COCTABIICHHE AITOPUTMA pabOTHI,
yCTaHOBJICHHE IPUYMHHO-CIIEICTBEHHBIX CBS3EH, KIIacCU(UIIMPOBAHNE, BBIICTICHUE OMTOPHBIX CJIOB, COCTABICHUE TAOIUI], CXEM.
PHUCYHKOB, pEILlICHHE 3a7ay;

5. PednexcuBHbIe: caMOOLIeHKa, CAMOAHAJIN3, CAMOKOHTPOJIb, B3AUMHBIN KOHTPOJIb, OLIEHUBAaHUE PAOOTHI APYTHUX.

2 b 9 2

w N

@opMbl 1 METO/Ibl, HCII0JIb3YeMble B pa0oTe 110 mporpamMme

CnoBeCHO-MILTIOCTPATUBHBIE METO/IBI: pacckas, becena, TUCKyccusi, paboTa ¢ OMOJIOTUYECKOMN TUTEPATypPOl.
PenpoaykTBHBIE METOIBI: BOCTIPOM3BEICHHE MTOTYICHHBIX 3HAHUA BO BPEMS BHICTYIUICHHM.
YacTHIHO-TIONCKOBBIE METOBI (ITPH CHCTEMATH3aIlN KOJUICKITMOHHOTO MaTepraa).

HccnenoBaTenbeckue MeTo bl (Tpu padoTe ¢ nudporoii 1adoparopueii «Releony)

Hcnoab3yemoe 060py10BaHue:
HoytOyk Acer, uHTepakTUBHAs JOCKa, POEKTOD;
[{udposas nadoparopus «Releony
B cocraB niudposoit 1aboparopun BXOIST:
1. CrermansHoe nporpaMmMmuoe odecnieuenue Releon Lite na USB-duerni-nakonurernte.
2. BecripoBonHoit MmynsTHnaTauk Releon Air «buosorust — 5»
[lepeueHsb TaTYNKOB, BXOASIINX B COCTaB OECITPOBOAHOTO MYIbTHAATYHKA!
- TaTYHK TEMIIEPaTypHhI;
- TaTYMK OTHOCUTEIHHOMN BIAKHOCTH;
- IaTYMK OCBEIICHHOCTH,
- natuuk pH metp;
- JaTYHK IEKTPOIPOBOINMOCTH;
- JaTYMK TEMIIEPATYPbl OKPYKAOIIEH CPEIbI.




3. Hudposoit MUKpPOCKOTI.

4. Kpartkoe pyKOBOJICTBO IOJIb30BaTeNs mporpammoii Releon Lite.

5. Mertonuieckue peKOMEHIAIMH JUIsl TPOBEICHHS JTAO0OPATOPHBIX pabOT 1O OUOJIOTHH.
6. Bluetooth-amanTep mist cBsi3u perucrparopa JaHHBIX ¢ OECIPOBOAHBIMU TATYUKAMH.

Il1an opranu3anum y4eOHOM 1eATeIbHOCTH

dran OcobenHoctb HesiTenn- JesiTenn-
HOCTH y4Ye- | HOCTh Y4H-
HHMKA TeJs
1 3Tan VYyamuecs u3ydaroT JUTEPATypy, 3aHUMAIOTCS COOPOM IpeIBAPUTENIbHBIX JaH- + +
[ToaroToBUTENBHBIN | HBIX 00 O0BEKTE M3Yy4YEHUs, MOAOUPAIOT METOAUKH U HEOOXOJIUMOE 000pyAOoBa-
HUE, 3aBOJAT JHEBHUKHU. Ha 3TOM 3Tamne mpoBoautTcs oOyyeHue paboTe ¢ AaTdu-
kamu nudpoBoit madoparopun «Releony u ¢ poBEIM MHUKPOCKOTIOM.
2 3Tan B npouecce nccnenoBanuil yyamnyecs NpoBOIAT CUCTEMHbIE HAaOMIOAEHUSA, COOp + +
OKCcnepuMeHTallb- | UHPOpMallUU, NENAl0T ONUCAaHUE OOBEKTa NESTEIIbHOCTH, anpoOUPYIOT HOBBIC
HBI TE€XHOJIOTUH, METOJUKH, CO3/1al0T COOCTBEHHOE HcclieoBaHuE. MaTtepuaibl co-
XPaHSIOTCA U 00padaThIBAIOTCA Ha KOMIIBIOTEPE, C MCIOJIB30BAaHUEM LIU(PPOBOrO
MHUKPOCKOIIA.
3 sran O6pabaTeIBaroTCs 00pasLbl MOJY4YEeHHBIX Marepuanos. Pabora ¢ ¢oro u Bueo- + +
Kamepanbubii uHpopmarment, ¢ Mpe3eHTAUsIMH, MU(GPOBHIM MHKPOCKOTIOM TMPOBOAUTCS Ha
KOMITBIOTEPE.
4 3Tan [TpoBosuTCcs paboTa Mo BBISIBICHUIO TPUUUHHO- CJIEICTBEHHBIX CBSI3€H, 3aKOHO- + +
AHAIUTUYECKUAN MEPHOCTEH,

npo0JieM, COCTaBJISIFOTCS PEKOMEHIAINH, TTPEJIOKECHHUS.




5 3ran CocraBnsieTcss 0T4eT 00 MCCIEA0BATEIBCKOW paboTe, UCTIONIB3YsI KOMITBIOTEPHBIC + +
OTtueTHbII texHosoruu (Microsoft Power Point, mporpammel 1iudpoBsix sabopaTtopuii, oopa-
060Tka GOTO M BUACO MaTEPUATIOB).

Ha ocHOBe MOTy4eHHBIX MaTePHAIIOB TOTOBSITCS TOKJIA bl HA KOH(GEPEHIINH,
oopmIIIOTCS TBOpUECKHE PabOTH Ha KOHKYPCHI.

6 sTan OTOT 3Tan npeaycMaTpUBaeT 03HAKOMJICHHE C TIOJTYYEeHHBIMU pe3yabTaTaMu JIpy- + -
NupopmaninoHHbIH | THX
yUYalIXcs U YUYUTeNeH Ha YPOKax U KOH(epeHIHsIX.

7 aran - y4acTHe ¢ JOKJIaJaMHi Ha HAyYHO- MIPaAKTUYECKUX KOH(DEPEHIUIX + -
[IpakTrueckuii - IIponaras/ia roJiy4YeHHbIX 3HaHUM.

O:xuiaemMblii pe3yJibTar:

OxugaeMbIMH Pe3yJIbTaTAMU 00YUYEHUS SABJSIOTCS: MOBbIIIEHUE 3(PPEKTUBHOCTH yU4E€OHOTro Mpolecca U uHTepeca K npeamety «buoio-
rus», (GOPMUPOBAHUE AIIEMEHTOB IKOJorndeckoi KyabTypsl 1 UKT-rpaMoTHOCTH, UCCIEI0BATEILCKUX YMEHHM U OCYIIECTBICHUE Pa3-
BUTHSI TBOPUYECKON JIMYHOCTH YUEHHKA.

OcHOBHBbIE INPUHIMIIBI IIPOI'PAMMBI

1.Ilpunnun cucreMHoCTH. Peanu3zanus 3a1ay yepes CBsi3b BHEYPOUHOM JACSATEIBHOCTH C YYEOHBIM MPOIIECCOM.

2.Ilpunnun rymaHu3anuu. Y BakeHue K JTudHocTu pebénka. Co3anre 01aronpusiTHBIX YCIOBUHM I PA3BUTHS CLIOCOOHOCTEM eTel.
3.IIpuHnumn onopel. YUeT HHTEPECOB U MOTPEOHOCTEN yUyaluxcs, Ornopa Ha HUX.

4 Ilpunnun oOpaTHOM CBSI3H.

Kaxmoe 3ansTHe MODKHO 3aKaHUYMBATHCS peduiekcrueit. COBMECTHO C y4alIuMUCS HE00XOAMMO 00CYIUTh, UTO TIOJYYHIIOCh U UTO HE
MOJYYUJIOCh, U3YYUTh UX MHEHHE, ONIPEJICIINTh NX HACTPOECHUE U NIEPCIIEKTUBY .

5.1IpuHUIMD yCTIEIIHOCTH.

N B3pociaomy, u pebeHKY HEOOXOAMMO OBITh 3HAYMMBIM U yCIemHbIM. CTENeHb YCHENTHOCTH OIpeeIieT caMOYyBCTBHE YEI0BEKa,
€ro OTHOUIIEHUE K OKPYXAIOLIUM €ro JIOJsIM, OKpyXatoniemy Mupy. Eciu yueHuk OyJaer BUIETh, YTO €ro BKJaJ] B 00IIee /esI0 OIIEHEH,
TO B MOCJIEYIOUIUX JleJaX OH OyZeT eule Oosiee akTHBEH U ycnenieH. OueHb BaXKHO, YTOOBI OLIEHKA YCIEIIHOCTH YYEHUKa Oblja uc-
KpeHHEH U HeopMalIbHOM, OHA JTOJHXKHA OTMEYaTh PeajbHbIN yCIeX U peajabHOe JOCTUKEHUE.




B pesynbTaTe paboThI 10 mporpaMMe Kypca ydaiiuecs 10/KHbI 3HATh:

okowdE

Yuamuecs: 101KHBI YMeTh:
1.
2.

ok w

© ™

METOJHKY pPabOThI C OMOJIOTHIECKUMH OOBEKTAMU;

MOHSTHS TEJTM, 00BEKTA ¥ TUIIOTE3bI UCCIICIOBAHNS,
OCHOBHBIE€ UCTOUYHUKHU MHGOPMALIHH;

npaBuia opopMIIEHHS CIIMCKA UCIIOJIb30BAHHOM JINTEPaTYPHI;

crocoObl MO3HAHUS OKPYXKarolero Mupa (HabJtoIeHUsl, SKCIIEPUMEHTHI);

OCHOBHBIC JTallbl OpraHU3allin HpOGKTHOfI ACATCIIBHOCTHU (BI)I-

00p TeMbl, cOOp HH(pOPMAITUH, BEIOOP MPOEKTA, paboTa HaJ HUM, IIPE3CHTAIU);
/. UCTOYHUKH UHpopMaluu (KHUTa, CTapIlIue TOBAPUIIU U POJICTBEHHUKH, BUICO-KYPCHI, pecypchl HTepHeTa).

IIbI;

HBIMU IIOCOOHSIMU;

HOCTB;

BBoanoe 3ansitue (1 4).

[enu n 3agaun, 11aH pabOTHI KPYXKKA.
Tema 1.Meroabl n3y4eHusi ;)KUBbIX OPraHu3MoB. (8 4).

BBIACIIATH O00BEKT HCCIICA0OBAaHUA,
pasacisATb y‘—IC6HO'I/ICCHeI[OBaTCJ'IBCKYIO JACATCIBHOCTh HaA JTa-

BBIJIBUTATh TUIOTE3bI U OCYIIECTBISATh UX TPOBEPKY;
paboTath B rpyIIie;
MOJIb30BAThCS CIIOBAPSMH, DHIIUKIONEIUAMH JPYTUMU YyueO-

BECTU HAOIIOJICHUSI OKPYIKAIOIIETO MHUPA;
IJIAHUPOBATh U OPTaHU30BBIBATH MCCIIEIOBATEIIbCKYIO IESTEb-

paboTath B rpyIIIe.
paboTaTh ¢ U poBoOI Ja00paTOpPHUEH.

Conepsxkanue nporpaMmmbl

Mertonapl u3yueHns OMOJOTUIECKUX OOBEKTOB. Y BETUYUTENIbHBIE MPUOOPHI. MUKPOCKOTM. Y CTPONWCTBO CBETOBOTO MUKPOCKOTIA, TTpaBUiia
pabotel ¢ HuM. [IpaBuiia paboTsl ¢ uPpoBbIM MUKpOckoroM. OBIaIeHHe METOAMKON pabOThI ¢ TU(PPOBBEIM MUKPOCKOTIOM.
3HAKOMCTBO CO CIIPABOYHOU JTUTEPATYPO, SHITUKIONEANIMH, )KyPHAIAMH, TA3€TaMH 110 OMOJIOTHH.



[IpakTueckue pabOTHI:

1.YcTpoiicTBO cBeTOBOro MUKpockona u nudposoro. [IpaBuia paboTsl ¢ MUKPOCKOTIAMH.
2.IIpuroToBiieHue mpemnapara KOXHIIbI JIyKa U H3y4eHHUE €ro MOJ MUKPOCKOTIOM.

3.U3ydyenne 00bEeKTOB KUBOM MPUPOJIBI C TOMOIIBI0O MUKPOCKOIIA (CBETOBOTO U LIU(PPOBOTO).
Tema 2. Iludposasi 1adopaTopusi «Releony» (15 u).

[TpaBuita pa®oTsl ¢ udpoBoii nadoparopueii «Releon» u Th. Jlarunku 1iudpoBoii 1abopaTOpHH.
[TpakTrueckue pabOTHI:

1. PaGoTa ¢ 1aT4nKoM TeMIeparypsl.

2. Pabota ¢ 1aTYNKOM OTHOCUTEIBHOMN BIAKHOCTH.

3. Pabora ¢ 1aTYMKOM OCBEIIEHHOCTH.

4. Pabota ¢ naruuxom pH metp.

5. PaboTa ¢ JaTYMKOM 3JIEKTPOIPOBOIUMOCTH.

6. PaboTta ¢ naTunkoM TemrnepaTypbl OKpY>Karoleil Cpe/ibl.

Tema 3.UccaenoBarenbckas padora (41 v).
Dramnbl UccleIoBaTeNbcKOM AestenbHocTU. [lonck nndopmanuu. Dxcnepument. OpopmiieHne pe3ysbTaToB HCCIEA0BaTEILCKONU pado-
THIL.
[IpakTuueckue paboOTHI:
1. VI3amMepeHue OTHOCUTEIHHOM BIAXKHOCTH BO3/yXa (Ha YJIUIlE, B TEHHU, HA COJHIIEC, B IOMEIIEHUN).

M3mepeHne ypoBHS OCBEIIEHHOCTH B TOMEIICHUAX [IKOJIBI.
N3mepenue temiieparypbl aTMOC(EpHOro BO3IyXa.

M3mepeHne TeMneparypbl OCTHIBAIOIIEN BOJIBI.

AHaN3 MOYBBI.

Ananu3 pH BoAbl OTKPBITBIX BOJIOEMOB.

Ananu3 pH nipo0 cHera, B3sITbIX Ha TEPPUTOPUH CETUTEOHON 30HBI.
Omnpenenenue oOIIeH KECTKOCTH BOADI.

© oo No Ok WN

. OcBeIleHHOCTh MTOMEILIEHUH U €T0 BIUsSHUE Ha (PU3UUECKOE 3/I0POBBE JIIOICH.

10. MccnenoBanre eCTECTBEHHON OCBEILIEHHOCTH TOMEILEHHS Kiacca.

11. Onpenenenne pH cpencTs TMYHON TUTUEHBI.

12. Onpenenenue pH cpencTBa TMYHOM TUTUEHBI pa3HOM KOHIIGHTPALIUU B paCTBOPAX.



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

CpaBnenue pH cMeceil BemecTs.

H3mepenne KUCIOTHOCTH Pa3IMYHbIX Ta3UPOBAHHBIX HATTUTKOB.

Brusinue npoBeTpuBaHus HA MUKPOKJIMMAT B KJIacce.

BraxHOCTh BO3AYyXa U €€ U3MEHEHHE.

YcnoBus mpopacTaHus CEMsIH.

Bona xak He00X0MMOe yCIIOBHE MHHEPAIBHOTO TTUTAHHUS.

3aBUCUMOCTH TPAHCIIMPAIIAN U TEMIIEPATYPHI OT TUIOIIAH IIOBEPXHOCTHU JTUCTHEB.
Vcniapenue BOABI TUCTHSIMU JI0 U TIOCIIC TIOJIMBA.

3HavYeHUE KYTUKYJIBI M POOKH B 3alIUTE PACTCHHUH OT UCTIAPCHHS.

N3yyeHue KUCIOTHO-IIEIOYHOr0 OajaHca MUIIEBBIX MTPOTYKTOB.

CpaBHUTENbHAS XapAKTEPUCTUKA OJTHOKIJICTOUHBIX OPTaHU3MOB.

HaGnronenue 3a yCThbUYHBIMU JBUXKEHUSMH 110J] MUKPOCKOTIOM.

MonouHokucioe 6poxenue. HakonurenbHast KylIbTypa MOJIOYHOKHUCIBIX OaKTepUid.
[ToukoBaHUE APONOKEH.

IMoaBeneHne HTOroB PadoThl KPy:KKa (3 u).
[IpencraBnenue pe3ynbTaToB padOTHl. AHAINU3 PaOOTHI.

Y4eOHO-TEMATHYECCKHH IIJIAH

KonunuecTtBo Cpoku npoBeeHust
HaunmenoBanue Tembl 1acoB
Teopus IIpakTuka Tt (axr
BBoaHoe 3ansTtue (14). 1 i
Ilenum u 3amaum, maH pabOThI KPYXKKA.




Tema 1.Meroabl U3y4eHus KUBbIX OpraHu3MOB (8 4). 5 3
Tema 2. Iludposas madopatopus «Releony (15 q). 5 10
Tema 3.MccnenoBarenbekas padorta (41 u). 9 39
[ToaBeaenue UTOroB pabOThI KpykKa (3 9). 1 2
Bcero: 68 u 14 54
KanennapHo-temaTnyeckoe nJiaHupOBaHHUE
Ne Pa3znensl mporpamMmel 1 TEMBI 3aHATUI Koui-Bo ya- @opMBbI OPraHU3ALNHT Bunsl/popmbl KOH-
COB MO3HABATEJIbHOM JESITeNIbHO- TPOJIs
Teo- | IIpax CTH y4aIluXxcs
pus | THKa

Tema 1.MeToabl n3y4eHUsl ;KUBbIX OPraHu3MoB (8uacos)

1 BBoaHoe 3ansaTHE. 1 Buneo-nekimus, copmectHast | TectupoBanue 1o Th
[enu u 3amaum, 1aH padoThl KpyxKa. MHCTpyKTaxX JTIUCKYCCHUS
o Th.
2 Mertonap! n3ydeHus: OMOJIOTUIECKUX OOBEKTOB. Y Be- 1 Jleknus
JUYUTEITBbHBIEC TTPUOOPHI.
3 Muxkpockomn. Y CcTpoHCTBO CBETOBOI'O MUKPOCKOIIA, 1 Jlexuust, coBMecTHas1 1UC-
MpaBuiia pabOThl C HUM. KyCCHsI
4 [IpaBuna paboThl ¢ HUHPOBBEIM MUKPOCKOTIOM. 1 Jlexkuus, coBMecTHasi AUC-
KyCcCHsl




3) OBnanenue MeToIUMKON paboThl ¢ HU(PpPOBBIM MHUKpO- | 1 Jlexuus, coBMeCTHas quc-
CKOITOM. KyCCHSI

6 3HAKOMCTBO CO CIIPaBOYHOM JHUTEpaTypoM, SHIMKIO- | 1 Jlexuusi, coBMecTHas Juc-
neAusiMu, )KypHaiaMu, ra3eTaMu Mo OMOJIOTHH. Kyccus

7 VYCTpONCTBO CBETOBOTO MHUKPOCKOIA W ITU(POBOTO. 1 [IpakTrueckas paborta TectupoBanue
[IpaBuia pabOTHI C MUKPOCKOTIAMH.

8 [IpuroroBieHue npenapara KOKHUIIbI JTyKa U U3YUEHUE 1 [IpakTuueckas padbota Bzaumonposepka
€ro MoJi MUKPOCKOIIOM.

9 N3ydyeHne OOBEKTOB >KUBOM HPUPOJBI C MOMOIIBIO 1 [TpakTrueckas pabota PaGoTa B mapax c B3au-
MHUKPOCKOIIa (CBETOBOI'O U IIU(PPOBOTO). MOIIPOBEPKOM

Tema 2. Iludgposas nadopatopus «Releon» (15 )
10 | ObopynoBaHHE COBPEMEHHOTO UCCIIEIOBATENS. 1 1 Jlexuus, ppoHTaNbHAS Henosas urpa « — na-
OopaHT»

11 | [IpaBwia paGoTsl ¢ upoBoit TabopaTopueit 1 1 | PabGorta B uccienoBaTelb- JleMoHcTparust paboThI

«Releon» u Th. CKHUX rpynmnax 1I/71 TIO TIPEJIOKEHHOMY
3aJJaHUI0

12 | 3HaKOMCTBO ¢ MTPOTrpaMMHBIM oOecriedeHueM 1udpo- 1 | Pabora B BapHaliMOHHBIX Henoas urpa «5 —
BbIX J1a00paTopuil. napax MIPOTPAMMHUCTY

13 | HaTuuku uudpoBoii 1abopaTopum. 1 Jlexus

14 | PabGoTa ¢ JaTYMKOM TeMIepaTyphl. 1 | UupuBuyanib- N3mepenune 3HaueHui

HBIE/TPYNIOBBIC 33JIaHUS C | 3aIaHHOTO MTOKA3aTes C
B3aUMOIIPOBEPKOU B3alMOIIPOBEPKOMN
15 | PaGota ¢ 7aTYNKOM OTHOCUTEIHHON BIAKHOCTH. 1 | UaauBuayans- N3mepenne 3HaueHun

HbIE/TPYNTIOBBIE 3aJaHMSI C

3aJaHHOI'O I10Ka3aTCJIsd C




B3aMMOIIPOBEPKOU B3aMMOIIPOBEPKOU
16 | Pabora ¢ JaTYUKOM OCBEIIEHHOCTH. 1 | UaauBuayans- N3mepenne 3HaueHUi
HBIE/TPYNIOBBIC 33JIaHUS C | 3aIaHHOTO MTOKa3aTels C
B3aMMONPOBEPKOMN B3aMMOINIPOBEPKOM
17 | Pabora ¢ gatuukom pH metp. 1 | UnauBugyans- N3mepenue 3HaueHUM
HBIE/TPYNIOBBIC 33JIaHUS C | 3aIaHHOTO MTOKa3aTels C
B3aMMONPOBEPKOMN B3aMMOINIPOBEPKOM
18 | Pabora ¢ AaTYNKOM 3JIEKTPONPOBOAUMOCTH. 1 | UuauBuayans- N3mepenne 3HaueHUn
HBIE/TPYNIOBBIE 33JIaHUS C | 3aIaHHOTO MTOKA3aTes C
B3aMMOIIPOBEPKOU B3aMMOIIPOBEPKOU
19 | PabGota ¢ maTuyMkoM TeMIlepaTypbl OKpYyXKaroliei cpe- 1 | UnpuBugyanb- N3mepenne 3HaueHui
IIBI. HBIC/TPYIIOBBIC 3aJIaHUS C | 3aJIaHHOTO MTOKA3aTels C
B3aMMOIIPOBEPKOM B3aUMOIPOBEPKOI
20 | OcHoBHBIE TpUEMbI paboThI ¢ Tpadukamu B [10 nud- 1 1 | ®ponTanbHas ¢ mocnemay- AHanu3 rpadudeckoi
pPOBOI 1abopaTOpUH IOILIEH B3aMMONPOBEPKOI uHbopMaIuu
21 | AHaNM3 JaHHBIX, MOJYYEHHBIX C JaTYUKOB ITU(POBOMH 1 Paborta B mapax o teme | I3MepeHue 3HaueHuit
1abopaTopuHu. UCCJIeI0BAHUS 3aJIaHHOTO MTOKAa3aTels C
B3aMMOIIPOBEPKOM
Tema 3. UccaenoBarenbcekas padora (41 ).
22 | DTamsl UccilenoBaTeabCcKoi neaTeabHocTh. ITonck 1 Jlexuus, nucKyccust
uHpopMaIuu. IKCIEPUMEHT.
23 | OdbopmiieHne pe3yabTaTOB MCCIEAOBATENbCKOM pado- | 1 Jleknusi, muckyccus
THI.
24 | I3MepeHHne OTHOCUTENIbHOM BIIAKHOCTH BO31yXa (Ha 1 [IpakTKym N3mepenne 3HaueHun
yJIHIle, B TEHH, HA COJIHLIE, B TOMEIICHUH). 3aJIaHHOTO MTOKAa3aTels C
B3alMOIIPOBEPKOMN
25 | I3MepeHne ypOBHS OCBEIICHHOCTH B IOMEIICHUSIX 2 [IpakTukym N3mepenune 3HaueHui

IIKOJIBI.

3aIaHHOT'O MTOKA3aTels C
B3aMMOIIPOBEPKOU




26 | U3mepenue TemnepaTypbl aTMOC(EPHOTO BO3AyXa. [IpakTkym N3mepenne 3HaueHun
3aJaHHOTO TTOKA3aTeNs C
B3aMMOIIPOBEPKOU
27 | U3MepeHne TemnepaTypbl OCTHIBAIOIICH BOBI. IIpakTukym N3mepenue 3HaueHUM
3aIaHHOTO TTOKA3aTeNs C
B3aUMOITPOBEPKON
28 | AHaJIN3 MTOYBHI. IIpakTukym N3mepenune 3HaueHui
3aIaHHOTO TTOKA3aTeNs C
B3aMMOIIPOBEPKOU
29 | Ananu3 pH BoJbI OTKPBITBIX BOJOEMOB. [IpakTkym N3mepenne 3HaueHUN
3aIaHHOTO TTOKA3aTeNs C
B3aMMOIIPOBEPKOU
30 | Ananu3z pH mpo6 cHera, B3TBIX Ha TEPPUTOPUU CEIU- [IpakTukym N3mepenue 3HaueHUi
TEOHOMN 30HBI. 3aJIaHHOT'O [TOKAa3aTels C
B3aMMOIIPOBEPKOU
31 | Ompenenenue o01EH KECTKOCTH BOJIBI. [IpakTkym N3mepenne 3HaueHUn
3aJIaHHOT'O MTOKAa3aTels C
B3aMMOIIPOBEPKOM
32 | OcBelEeHHOCTh TOMEIICHU U ero BiIUsHuE Ha (u3u- [IpakTkym N3mepenne 3HaueHUn
YECKOE 370POBbE JIFOACH. 3aJaHHOTO TTOKA3aTeNs C
B3aMMOIIPOBEPKOM
33 | HccnenoBaHue €CTECTBEHHOW OCBEIIEHHOCTH IOME- IIpakTukym N3mepenue 3HaueHui
LIEHUS KJ1acca. 3aJIaHHOT'O MTOKAa3aTels ¢
B3aNMOITPOBEPKOMN
34 | Onpenenenue pH cpencTB TUYHON TMTHEHBI. [IpakTukym N3mepenure 3HaueHui
3aJIaHHOT'O MTOKAa3aTels C
B3alMOIIPOBEPKOMN
35 | Onpenenenue pH cpeacTBa TUYHOW TUTHUEHBI pa3HOU [TpakTukym N3mepenune 3HaueHui
KOHIIEHTPAIMU B PACTBOPAx. 3aIaHHOTO TTOKA3aTeNs C
B3alMOIIPOBEPKOMN
36 | CpaBHenue pH cmeceli BelecTs. IIpakTukym N3mepenue 3HaueHui

3aJaHHOTI'O I10Ka3aTCJIsd C




B3aMMOIIPOBEPKOU

37 | U3MepeHne KHUCIOTHOCTH Pa3IUYHbIX Ta3HpOBAHHBIX [IpakTKym W3mepenne 3HaueHUn
HAaIIUTKOB. 3aJIaHHOT'O [TOKAa3aTels ¢
B3aMMOINIPOBEPKOM
38 | BiusiHHMe IpOBETpUBAHUS HA MUKPOKIMMAT B KJIACCE. [IpakTuKyMm N3mepenue 3HaueHUN
3aJIaHHOT'O [TOKAa3aTels ¢
B3aMMOINIPOBEPKOM
39 | BnaxHOCTh BO3AyXa U €€ H3MEHEHUE. [IpakTukym N3mepenue 3HaueHUi
3aIaHHOTO TTOKA3aTeNs C
B3aMMOIIPOBEPKOU
40 | YcnoBus nmpopacTaHusi CEMSH. [IpakTKym N3mepenne 3HaueHUN
3aJIaHHOT'O [TOKAa3aTels C
B3aUMONPOBEPKOI
41 | Boaa kak HEOOXOIMMOE YCIOBHE MHUHEPAIbHOIO IH- [IpakTukym N3mepenue 3HaueHui
TaHHUs. 3aJIaHHOT'O [TOKAa3aTels C
B3aUMONPOBEPKOI
42 | 3aBUCHMOCTb TPAHCHUPAIIUU U TEMIEPATYPhl OT IIO- [TpakTukym N3mepenune 3HaueHni
1[aI1 TIOBEPXHOCTH JIUCTHEB. 3aJaHHOTO TTOKA3aTeNs C
B3aMMOIIPOBEPKOM
43 | Ucnapenue BOAbI TUCThSIMU A0 U MOCIIE MOJIUBA. [IpakTKym N3mepenne 3HaueHun
3aIaHHOTO TTOKA3aTeNs C
B3alMOIIPOBEPKOMN
44 | 3HavyeHHe KyTUKYJbl U TPOOKH B 3aIUTE PACTCHH OT IIpakTukym N3mepenue 3HaueHui
UCIIapEHUS. 3aJIaHHOT'O MTOKAa3aTels C
B3aNMOITPOBEPKOMN
45 | U3yueHue KHUCIOTHO-IIEJIOYHOrO OajaHca MHILEBbIX [IpakTKym N3mepenne 3HaueHun
MPOYKTOB. 3aIaHHOTO TTOKA3aTeNs C
B3alMOIIPOBEPKOMN
46 | CpaBHUTENbHAS XapaKTEPUCTUKA OJHOKJIETOYHBIX Op- [IpakTKym
raHU3MOB.
47 | HaGmonenue 3a yCThUYHBIMU JBUKEHUSMHU IO/ MUK- [TpakTukym




POCKOTIOM.

48 | MonouyHokucioe Opoxkenue. HakonurenbHas KyJabTy- [IpakTukym N3mepenue 3HaueHU
pa MOJIOYHOKHCIIBIX OaKTEepUH. 3aIaHHOTO TTOKA3aTeNs C
B3aUMOITPOBEPKON
49 | IToukoBaHHE IPOAOKEN. ITpakTUKyM
50 | IloaBeneHune UTOrOB PadOTHI KPYIKKA. [Ipe3enTanus npoaykra [Ipe3enTanus npoaykra

[Ipe3enTanus mpoayKTa UCCISAOBAHUS C IPUMECHCHH-
eM U@ poBoit 1abopaTopuu.




INTAHUPYEMBIE PE3YJIbTATBl OCBOEHUA OBYYAIOIIUMUCS TPOI'PAMMBI
BHEYPOYHOMU JEATEJBHOCTHU

MOJIy4aT BO3MOKHOCTh PaCIIUPUTh, CHCTEMATHU3UPOBAaTh U YIIyOUTh MCXOJIHBIE MPEJCTABICHUS O MPUPOIHBIX OOBEKTAX U SBIIC-
HUSX KaK KOMIIOHEHTaX €JMHOr0 MHUpa, OBJIAJCIOT OCHOBAMM MPAKTHUKO-OPUEHTUPOBAHHBIX 3HAHUI O MPUPOJE, MPUOOPETYT Iie-
JIOCTHBIN B3TJISA HA MUD;

MO3HAKOMSITCSI C HEKOTOPBIMHU CITOCOOAMU M3y4Y€HHUsI IPUPObI, HAYHYT OCBAMBATh YMEHUS MPOBOJIUTH HAOJIOJEHUS B MPUPOJIE,
CTaBUTbH OMBITHI, HAYYATCS BUJIETh U IOHUMAaTh HEKOTOPBIE TPUUHMHHO-CJIEICTBEHHBIE CBSI3U B OKPYKAIOIIEM MHUPE;

MoJIy4aT BO3MOKHOCTb IIpuooOpectu 6azoBbie ymeHus padotsl ¢ UKT cpenctBamu, novcka uHGOpMAIUA B SJIEKTPOHHBIX UCTOY-
HUKaX U KOHTpoJimpyeMoM MHTepHeTe, HaydaTcsl Co3/1aBaTh COOOIIEHUS U TIPOEKThI, TOTOBUThH U MTPOBOAUTH HEOOJbIINE MPE3CH-
Taluu.

MOJTy4aT BO3MOXKHOCTh HAYUUTHCSI UCIIOJIH30BATh PA3JIMUHbIE CIIPABOYHbBIC U3JIaHUs (CIOBapH, SHIIUKIONEIUN, BKIFOYasi KOMIIbIO-
TEepPHBIE) U JETCKYIO JIUTEPATYPY O MPUPOJE C IS0 MMOMCKA MO3HABATEILHOM MH(POpPMAIMU, OTBETOB Ha BOMPOCHI, 0OBSICHEHUI,
JUIS1 CO3/TaHUSI COOCTBEHHBIX YCTHBIX WJIM MUCbMEHHBIX BbICKA3bIBAaHUM.
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Y4yeOHO-MeTOAUYECKOE 00€ecTIeueHHue

JonojHuTEIbHAS JIUTEpPaTypa:

MeToauueckue MaTepralibl K udpoBoit madoparopun «Releony - M.: 2021.

Cuactnas T.H. PekoMeHmanuu 1o HamMcaHWIO HAyIHO-UCCIEA0BATEIbCKIX paboT. MccnenoBarenbekas paboTa IMIKOJIBHUKOB. — M.:
2015.

Hogele nenarornyeckne u MH(GpOpMaMOHHBIE TEXHOJIOTUH B cucteMme oopa3oBanus. [lox pen. E.C. [Tonatr — M.: 2015.

Konuenius pa3BuTHsI UCCIEA0BATEIbCKON AesTenbHOCTH yuamuxcsa. H.I'. Anekcees, A. B. JIeontoBud. — M.: 2015.

HMudposbie 00pa3oBaTeibHbIE PeCypChI:

DnekTpoHHas OubaroTeka mopransa Auditorium.ru: http://www.auditorium.ru ,.

www.anichkov.ru Pexomenmaiiiu mo opOpMIICHHIO CTEHAOBBIX JOKJIA0B U MIPE3CHTALIMI Ha HAyYHO-IPAKTHIECKUEC KOH(PEPEHIUH.
http://www.bestreferat.ru

www.aguakultura.ru/

http://ru.wikipedia
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