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Cpok peanuzanuu: 1 rog

Peanu3zyer: megaror JOMOTHUTEIHLHOTO
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JKynuna Enena C
c. Hapbenbeso y Ha CepreeBHa



HOACHUTEJBHASA 3AIINCKA

JlononmHuTenbHAs 001Ieodpa3oBareibHas odiepa3BruBaromias nporpamma «lccnemoBaTenu OKpyKaroIel cpeIb» COCTaBICHA B COOT-

BC€TCTBUU C OCHOBHBIMH HOPMATHBHO-IIPABOBBIMHU JOKYMCHTAMMU:

1.
2.

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

Konuenuuei pa3BuTHs 10MOIHUTEIHLHOTO oOpa3oBanus aeteit 1o 2030 roga, yTBepxkaeHHOM pacnopsikenneM [IpaButenbcTBa
Poccuiickoit ®enepanun ot 31 mapra 2022 1. Ne 678-p;

[Ipukazom Munucrepctsa npocsemienus PO ot 27 utonst 2022 1. N 629 «O0 yrBepxkaenuu [lopsiika opranuszaiuu 1 ocy-
IIECTBJICHUST 00pa30BaTEIbHON JEATEILHOCTH MO JOTIOIHUTEIBHBIM 00111€00pa30BaTeIbHBIM IPOTPAMMaM;

[Tucemom Muno6puayku Poccun ot 18.11.2015 N 09-3242 "O nanpasnenun uadopmaruu" (BMecte ¢ "MeToqudeckumu pe-
KOMEH/IALUSIMU 110 TPOEKTUPOBAHUIO JOMOJIHUTEIBHBIX 001I€pa3BUBAIOIIUX MPOrpaMM (BKIIIOUas pa3HOYPOBHEBBIE MPOrpaM-
MbI)")

[Tucemom Munoo6puayku Poccun ot 29.03.2016 N BK-641/09 «O HanpaBieHHUN METOJUYECKUX PEKOMEHIALINID) (BMECTE C
MeTroanuecKuMu peKOMEHIALMSIME 10 peau3aluy aAanTUPOBAHHBIX JOTOJHUTENBHBIX 001I€00pa30BaTEIbHBIX TPOTPaMM,
CHOCOOCTBYIOLIMX COLIMAIBHO-TICUXOJIOTMUYECKON peaduInTaluu, NpoPecCuoHaIbHOMY CaMOOTIPEAETICHUIO IETEeN C OrpaHu-
YEeHHBIMH BO3MOKHOCTSIMU 3I0POBBSI, BKIIIOUAs JIETEH-UHBAIUIOB, C YIETOM UX 0COOBIX 00pa30BaTEIbHBIX MTOTPEOHOCTEH)
CII 2.4.3648-20 «CanuTapHO- SIUAEMHOJIOTUYECKHE TPEOOBAHUS K OpTraHU3AIMsIM BOCITUTAHUS U O0YUEHHUsI, OTABIXA U 03]10-
POBJICHHUS IETEU U MOJIOJEKI

CanlluH 1.2.3685-21 «I'urneHnyeckue HOPMATUBBI U TPEOOBaHUS K 0OecredeHnt0 0e30MacHOCTU U (MJIh) OE3BPEIHOCTH IS
yesioBeKka (pakTOpOB Cpenbl OOUTAHUSDY;

OcHoBHOI1 006pazoBarenbHOM nporpammoit MOY 1O « 11 T».

Ycrasom MOY J1O «Jlom A€TCKOTO TBOpUECTBAY.



B nauane XXI Beka COBpPEMEHHYIO *H3Hb JOBOJBHO CJIOXKHO MPEACTaBUTH 0€3 MCHOIb30BaHUS MH(GOPMAIIMOHHBIX TEXHOJIOTHM.
HNuTeHcuBHBIN nepexo K HHPopMaTH3aIiu o0liecTBa 00yclaBiIuBacT Bce Ooee rryOboKkoe BHEAPEHHE HHPOPMAIIMOHHBIX TEXHOJIOTHIA
B pa3IMYHbIC 00JIACTH YEIOBEYECKOM IEATEIHbHOCTH. DTO BIOJHE CIPABEUIMBO U JUIsl Y4eOHOTO Mpoliecca, rae 6e3 KOMIbIoTepa yxKe He
oboittuch. CoBpeMeHHas IIKOJIa CTaBUT 3a7a4y (pOpMHpPOBAHUS HOBOW CHCTEMbI YHUBEPCAJIbHBIX 3HAHUN, YMEHHUI U HABBIKOB, a TAKKe
OTIbITa CAMOCTOSITEIbHOMN JI€ATEIbHOCTH U JIMYHON OTBETCTBEHHOCTH OOYYarOUIUXCA, T. €. COBPEMEHHBIX KIJIFOUEBBIX KOMIETEHIIUH, KO-
TOpBIE U ONPEIEISIIOT HOBOE coJiep:kaHue oOpazoBanus. 1lIkona n1oimkHa conelcTBOBATh YCHEIIHOM COLMAIN3alluy MOJIOAEKH B 0011e-
CTBE, €€ aKTMBHOM aJaNTallii Ha PbIHKE TPY/Aa, OCBOCHUIO 0A30BbIX COLMAIBHBIX CIIOCOOHOCTEN U YMEHUI, IPUOOIEHUIO YUaluXCsl K
TBOPYECKOM U MCCIEA0BATENBCKOMN IESITEIBHOCTH.

buonornueckuii Kpy>KOK OpraHu3yercs AJis yJalmxcs 9-6 Ki1accoB, KOTOpbIE HAa ypOKax NPUPOIOBEACHUS B HAYaJIbHOM 1IKOJIE
ITO3HAaKOMMJIUCh C MAPOM JKHUBBIX OPIaHU3MOB.

OTnMYUTENHEHON 0COOEHHOCTHIO JAHHOW MPOrpaMMBbl SIBJISIETCS TO, YTO OHA OXBATHIBAET OOJIBIION KPYT €CTECTBEHHO - HAYYHBIX
UCCIICIOBaHM ¢ IpuMeHeHrneM 1udpoBoit madoparopun «Releony.

[Hudposas nadbopaTopusi — HOBOE TOKOJIEHUE €CTECTBEHHOHAYUYHBIX Jabopatopuil. Hamu ucnonb3yeTrcss o00py10BaHUE JIJIsl POBE-
JE€HUS IIUPOKOTO CHEKTpa UCCIEAOBaHUM, TEMOHCTPALIMA, 1a00paTOpHBIX paboT. ABTOMaTH3alusg cOopa U 00pabOTKM JaHHBIX OT JaT-
YMKOB, aHAIN3 U 00pabOTKa OCYIIECTBIISIETCS C MOMOIIBIO KOMIIBIOTEPA, IKOHOMHUT BPEMsI YUaIIMXCs, MTO3BOJSET COCPEIOTOUYNTh BHU-
MaHH€ Ha CyTH HcCclle[JoBaHus. BaxHas 0cOOEHHOCTh J1abOpaTOpUM - MOJIYYEHHUE JAHHBIX, HEAOCTYHHBIX B TPAJUIIMOHHBIX YUEOHBIX
sKcrepuMeHTax. KoMnploTep M IaTYUMKH: TEMIIEPATyphl, BIa)KHOCTH M OCBELIEHHOCTH, PETMCTPUPYIOT J@HHBIE, KOTOPBIE B MOJIEBBIX
YCIJIOBUSIX MO3BOJISIOT IOBECTH KOMIUIEKCHBIN aHAJIN3 MOT0/Ibl JaHHON MecTHOCTU. MHpopMmalus coxpaHsercs B BUae rpadukoB, TaOIHIL
U ee y100HO B JaJIbHEHIIIEM UCIIOJIb30BaTh MIPH NMPOBEICHNHN aHAJIN3a UCCIIEIOBAHUS U COCTABIICHUS OTUETA.

CeroHsi O4€Hb BaXHO BOOPYXKUThH y4allerocsi HE CTOJBKO 3HAHMUSMM, CKOJBKO crocobamu oBiaaeHus uMmu. [Ipu mpoBeneHuu
npearaéMbix padoT GOpMHUPYIOTCS YHUBEpCAIbHbIE YMEHUS U HaBBIKU, KOTOPbIE MO3BOJISIOT YUYEHUKY IPUMEHSATh CBOM 3HAaHUS B He-
CTaHAAPTHBIX CUTYyaLUsX.

HoBu3Ha u akTyaJlbHOCTh MPOTPaMMBbI 3aKJII0YAETCSA B TOM, YTO y ydaliuxcsi (GopMUpPYETCs MOHATHE HAYYHOT'O criocoda mpu mpo-
BEJICHUU HUCCIIEI0BATEIbCKON JIESITENIBHOCTH C MOMOIBI0 MHPOPMAIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUM, COYETAaHUU Pa3IMYHBIX
(dbopM paboThl, HAPABJICHHBIX HA JTOTIOJHEHUE U yriayOieHue OMOJIOro-3KOJIOrMYeCKUX 3HAHUHM, C OMOPOM HA MPAKTUYECKYIO JAESATEb-
HOCTh M C Y4€TOM PErMOHAIBHBIX, B TOM YHCIIE IKOJIOTHYECKUX, OCOOCHHOCTEH.

Kypc paccuutan Ha 68 yacoB. BkiroyaeT TeOpeTHUECKHUE U PAKTUYECKUE 3aHITHS.

Ha kypc oTBoauTCs mo 2 4yaca B HEJIEIIO.

HecMoTtps Ha TO, 4TO BONpOCkl NpodOPUEHTALIMH HE ABJISIFOTCS TJIABHOW LIEIBI0 OMOJIOTMYECKOT0 KPYXKKa, pa3HooOpa3Hast 1eqTelb-
HOCTb, 3aIlJITaHUPOBAaHHAs HA 3aHATUSAX, BO3MOXKHO, TOMOXKET FOHBIM OMOJIOraM ONPEEUThCS ¢ BRBIOOPOM CBOeH OyayIieit mpodeccuu.



[IporpamMma Kypca mpeaHazHadyeHa g OOy4YaroIIMXCsl B OCHOBHOW IIKOJIE, MHTEPECYIOUINXCA HCCIEA0BATEIbCKON JEATENbHO-
cTht0. OHa HanpaBlieHa Ha (OPMUPOBAHUE Y YUAIIMXCS YMEHHUSI IOCTABUTh 1I€JIb U OPTaHU30BaTh €€ JOCTHIKEHHE, a TAK)KE KPEaTHUBHBIX
KadeCTB — THOKOCTh yMa, TEPIIUMOCTh K MPOTHBOPEUHUSIM, KPUTUIHOCTD, HAJTUYHE CBOCTO MHECHHS, KOMMYHHKATHBHBIX KAa4ECTB.

AKTyaJlbHOCTh MpPOTpaMMbl  Kypca OOyCIIOBJI€Ha TeM, 4YTO 3HaHMS M yMEHHs, HEOOXOAMMBIC Uil OpTraHu3aluu Yy4eOHO-
UCCIIeI0BATENHCKON AESTEIBHOCTH, B OyIyIIEM CTAaHYT OCHOBOM JUIsl peaju3alui y4eOHO-UCCIIE0BATENbCKUX MMPOSKTOB B IIKOJIE.

[Iporpamma Kypca MO3BOJISIET PEaTIn30BaTh AKTYyalbHbIE B HACTOSAIIEE BPEMSI KOMIIETEHTHOCTHBIN, JINUHOCTHO-OPUEHTUPOBAHHBIMH,
NEATEIIBHOCTHBIN MOIXO/IBI.

geﬂb:

COBI[&TB YCIIOBUA OJIA (I)OpMI/IpOBaHI/IH HpeI[CTaBJIeHI/Iﬁ O HAYYHOM IIOAXO0AC K UCCIICTOBAHUIO ¢)H3HT{GCKI/IX, XUMHYECKHX U OMOJIOTH-
YECKUX SIBJIICHUU C MCIOJIb30BAaHMEM HOBBIX I/IHCI)OpMaI_[I/IOHHO — KOMMYHHUKAallMOHHBIX TEXHOJIOTHUH.

3agaum nporpamMmMbl:

=

[ToBBICHTH MOTHUBAIIMIO YYAITUXCSI K HCCIIETOBATEIHCKON IEATEIbHOCTH;

2. ChopmupoBaTh y yyaruxcsi HaBbIKU IPOBEACHUS UCCIIEIOBAHM, KOTOpbIe 0OeceunBaoT (hOpMHUPOBAHHE CITIOCOOHOCTEH K ca-
MOCTOSITETBHOMY YCBOCHHIO HOBBIX 3HAHU;

PeanuzoBaTh HHAUBUAYATbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO YUAIIEr0Cs IPU MPOBEACHNUN UCCIIEI0BATEIbCKON paboThI;

4. CdopMupoBath y ydaliuxcs FOTOBHOCTb CAMOCTOSITEIHHO, TBOPUECKH OCBAaUBATh M alipoOMPOBATh HOBBIE CIIOCOOBI A€ATEILHOCTH
B JT1000#1 001aCTH KYJIBTYPHI.

w

YcaoBus peajin3aluy NporpaMmMbl

1. BospacT nmeteil, yaacTBYIONINX B peain3aluu JaHHOK mporpammbl 11-13mer.
2. IIpopomxuTenbHOCTh 00pa30BaTENLHOTO Mpoliecca - 1 ro.
3. KonunuecTBo 9acoB - 2 yuyeOHBIX yaca B HEJICIIO

(I)ODMI)I Opraum3anvm 1€ATCJbHOCTH YIHAIIIMXCH HA 3aHATHUAX

1. I'pynnosas.
2. MHpuBHunyanbHasl.
[Ipu oprann3anuu ucciie10BaTEIbCKON EITEIbHOCTH IPUMEHSIOTCS CIIENYOIUE IIPUEMBI:



1. Opranuzanuonssle: 0ohopMIIeHUE TETpaiel, pUCYHKOB, Ta0JIUILl, MPAKTUYECKUX paboT, pacmpeaeneHne 00a3aHHOCTEN B TPYIIIE,

anropuTMu3anus (Mocae0BaTeIbHOCTD) Pa0OTHI;

KoMmMmynukaTuBHBIE: paboTa B ape U rpymre;

HNudpopmanimoHHbie: TOUCK U 0TOOp HHPOpMAIUY;

4. VHTenneKTyalbHbIC: ONMCaHKe, aHAIN3, CPABHEHUE, 000011eHIEe, (OPMYITHPOBAHNE BBIBOIOB, COCTABIICHHE AITOPUTMA PAOOTHI,
yCTaHOBJICHHE IPUYMHHO-CIIEICTBEHHBIX CBS3EH, KI1acCU(UIIMPOBAHNE, BBIICTICHUE OMIOPHBIX CIIOB, COCTABICHUE TaOJIHII, CXEM.
PHUCYHKOB, pEILlICHHE 3a7ay;

5. PednexcuBHbIe: caMOOIICHKA, CAaMOaHAIIN3, CAMOKOHTPOJIb, B3AUMHBIA KOHTPOJIb, OLICHUBAHHE PAOOTHI IPYTHUX.

W

@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).

HccnenoBaTenbekre MeTo Il (ITpH padoTe ¢ nmudpoBoii Jadoparopueii «Releony)

Hcnoab3yemoe 060py10BaHue:
HoytOyk Acer, uHTepakTUBHAs JOCKa, POEKTOD;
[{udposas nadoparopus «Releony
B cocraB niudposoit 1aboparopun BXOIST:
1. CreruansHoe nporpammuoe odecredenne Releon Lite na USB-dnem-nakonurerne.
2. becnpoBoanoit myneruaatdrk Releon Air «buonorus — 5»
[lepeuens TaTYNKOB, BXOASIINX B COCTaB OECIIPOBOAHOTO MYIbTHAATUHKA!
- TaTYMK TEMIIEPaTyphI,
- TaTYMK OTHOCHUTEIHLHOU BIIAKHOCTH;
- IaTYMK OCBEIICHHOCTH,
- natuuk pH merp;
- TATYHK AJIEKTPOIPOBOIUMOCTH;
- TATYUK TEMIIEPaTyphbl OKPYKAIOIIEH CPEIbI.




3. udpoBoit MUKpPOCKOTI.

4. Kparkoe pyKoBOJICTBO MOJIb30BaTeIIsI TporpaMmMoii Releon Lite.

5. Metoaudeckue peKOMEHAANNHU AJIs TPOBEACHUS 1TaO0paTOPHBIX pabOT MO OHOJIOTHH.
6. Bluetooth-amanrep anst cBsi3u peructpaTopa JaHHBIX ¢ OECIIPOBOIHBIMU JATYHKAMHU.

Il1an opranu3anum y4eOHOM 1eATeIbHOCTH

dran OcobenHoctb HesiTenn- JesiTenn-
HOCTH y4Ye- | HOCTh Y4H-
HHUKA TeJs
1 3Tan VYyamuecs u3ydaroT JUTEpaTypy, 3aHUMArOTCsl cOOpOM NpeaBapUTEIbHBIX AaH- + +
[ToaroToBUTENBHBIN | HBIX 00 O0BEKTE M3Yy4YEHUS, MOAOUPAIOT METOAUKH U HEOOXOJIUMOE 00O0pyAOBa-
HUE, 3aBOJAT JHEBHUKHU. Ha 3TOM 3Tamne mpoBoautTcs oOyyeHue paboTe ¢ AaTdu-
kamu nudpoBoit madoparopun «Releony u ¢ poBEIM MHUKPOCKOTIOM.
2 3Tan B npouiecce nccnenoBanuil yyauigecs IpoBOAST CUCTEMHbIE HAOIOAEHUs, cOOp + +
OKcrepuMeHTallb- | ”HPOpMAIUK, JIETAl0T OMHCAHWE OOBEKTa NEATEIbHOCTH, anpoOMpPYIOT HOBbBIE
HBIT TE€XHOJIOTUH, METOJUKH, CO3/1al0T COOCTBEHHOE HcclieoBaHuE. MaTtepuaibl co-
XpaHSIOTCA U 00padaThIBAIOTCA Ha KOMIIBIOTEPE, C MCIOJIb30BAaHUEM LIM(PPOBOTO
MHUKPOCKOIIA.
3 3Tan OOpabateiBatoTcst 00pasiibl MOTyYeHHBIX MaTepuasioB. Pabora ¢ ¢hoTo u BHIeo- + +
KamepanbHbii uHdopmarmen, ¢ Mpe3eHTAlUsIMH, MUGPOBBIM MHKPOCKOTIOM TMPOBOAUTCS Ha
KOMITBIOTEPE.
4 3Tan [TpoBonuTCcs paboTa 1o BBISIBICHUIO TPUUUHHO- CJIEICTBEHHBIX CBSI3€il, 3aKOHO- + +
AHAIUTUYECKUAN MEPHOCTEH,

npo0JieM, COCTaBJISIFOTCS PEKOMEHIAINH, TTPEJIOKECHHUS.




5 3ran CocraBnsieTcss 0T4eT 00 MCCIEA0BATEIBCKOW paboTe, UCTIONIB3YsI KOMITBIOTEPHBIC + +
OTtueTHbII texHosoruu (Microsoft Power Point, mporpamMmmel 1iudpoBsIx 1abopatopuii, 0opa-
060Tka GOTO M BUACO MAaTEPUATIOB).

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

6 sTan OTOT 3Tan npeaycMaTpUBaeT 03HAKOMIICHUE C TIOJTYYSHHBIMU pe3yIbTaTaMU Jpy- + -
NupopmaninoHHbIH | THX
y4alluXcsl ¥ YYUTEeH Ha YPOKax U KOH(EepeHIHSIX.

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

O:xuiaemMblii pe3yJibTar:

OxugaeMbIMH Pe3yJIbTATAMU 00YUYEHUS SBJSIOTCS: MOBbIIIEHHE 3()PEKTUBHOCTU YUEOHOTO Ipoliecca U uHTepeca K npeamety «buoiio-
rus», (GOPMUPOBAHKUE AIIEMEHTOB IKOJOrndeckoi KyapTypsl 1 UKT-rpaMoTHOCTH, UCCIEI0BATENLCKUX YMEHHIM U OCYIIECTBICHUE Pa3-
BUTHSI TBOPUYECKON JIMYHOCTH YUEHHKA.

OcHOBHBbIE INPUHIMIIBI IIPOI'PAMMBI

1.ITpunmun cuctemHocTH. Peanmzarust 3ama4 uepes CBsi3b BHEYPOUHOU JIESITEIIBHOCTH C YYEOHBIM MPOIIECCOM.

2 IlpuHuMn ryMaHu3anuu. YBakeHUe K JMYHOCTH pebEHka. Co3zanue OJaronpusTHhIX YCIOBUH IS pa3BUTHSI CIIOCOOHOCTEN eTeN.
3.IIpuHnumn onopel. Y4ueT HHTEPECOB U MOTPEOHOCTEN yUalIuxcsl, Ornopa Ha HUX.

4 Tlpunnun oOpaTHOM CBSI3H.

Kaxxnoe 3ansTe JOMKHO 3aKaHYMBaThCs pedrekcueit. CoBMECTHO C ydallUMHUCS HEOOXOIUMO OOCYAHUTh, YTO MOJIYYHIOCH M YTO HE
IIOJIYy4YMJIOCh, U3YYUTh UX MHEHUE, ONIPEAEIUTh UX HACTPOCHUE U IIEPCIIEKTUBY.

5.IIpuHIMN YyCHIEITHOCTH.

N B3pociomy, U peOeHKY HEOOXOJUMO ObITh 3HAYMMBIM U ycHelHbIM. CTeNeHb YCNEeIHOCTH ONpPEAEsIET CaMOUyBCTBUE YEJIOBEKA,
€ro OTHOUIIEHUE K OKPYXAIOLIUM €ro JIOJsIM, OKpyXatoniemy Mupy. Eciu yueHuk OyJaer BUIETh, YTO €ro BKJaJ] B 00IIee /esI0 OIIEHEH,
TO B MOCJIEYIOUIUX JIeJaX OH OyAeT eule Oosiee akTUBEH W ycnemeH. OueHb BaKHO, YTOOBI OLEHKA YCIEUIHOCTH YYeHUKa Oblia uc-
KpeHHEN 1 HeopMalIbHOM, OHA JI0JKHA OTMEYaTh PeajbHbIN yCIeX U peajbHOe JOCTUKEHUE.




B pesynbTaTe paboThI 10 mporpaMMe Kypca ydaiiuecs 10/KHbI 3HATh:
METOAHKY pabOThl C OMOJOTHYECKUMH OOBEKTAMU;
MTOHSTHUS 11ETH, 00HEKTA U THITOTE3bI UCCIICIOBAHNS,
OCHOBHbIE€ UCTOUYHUKH UH(POPMAIINH;
npaBuiIa 0QOPMIICHHSI CIIMCKA UCIIOJIb30BAHHOM JINTEPaTYpHI;
CIIOCOOBI MO3HAHUS OKPYKAIOIIEro MUupa (HaO0/IeHU s, SKCTIEPUMEHTHI);
OCHOBHBIE ATallbl OPraHU3alliy MPOEKTHON AESATENbHOCTU (BBIOOP TeMbl, cOOp MHGOpMaIUHU, BEIOOP MpOeKTa, padoTa Haa HUM,
Ipe3eHTAIHs);
/. MCTOYHHMKHU WH(GOPMAINK (KHUTA, CTApIIINE TOBAPUIIU U POJACTBEHHUKH, BUJIEO-KYpPChI, pecypchl UHTEepHETA).
Yuaniuecsi 10J1’KHbI YMeTh:
BBIJICISITH OOBEKT UCCIICTOBAHNS;
pa3nenaTh y4eOHO-HCCIEIOBATENBCKYIO ACATEIHPHOCTD Ha JTAITbI;
BBIJIBUTATh THIIOTE3bI U OCYIIECTBIIATH UX MPOBEPKY;
paboTath B IpyIIIIE;
MTOJTB30BATHCS CIIOBAPSIMH, SHIUKJIOMESTUIMA APYTUMH YICOHBIMU ITOCOOUSIMH;
BECTH HAOJIOJICHUS OKPYIKAIOIIETO MHPA;
MJIAHUPOBATH U OPTaHU30BBIBATH UCCIIEIOBATEIBCKYIO ACSITEIBHOCTD;
paboTath B rpyIIIe.
paboTaTh ¢ 1U(poBOI TabOpaTOPUCH.

okowdE

©CoNok~WNE

Conep:kaHue mporpaMmmbl
BBoanoe 3ansitue (1 4).
enu v 3agaun, miaH paboOThl KPY>KKa.
Tema 1.Meroabl n3y4eHusi ;)KUBbIX OPraHU3MoOB. (8 4).
Metoabl n3yueHus: OMOIOTHYECKUX 00BEKTOB. Y BEIUYUTEIbHBIE TPUOOPHI. MUKPOCKOIL. Y CTPOUCTBO CBETOBOTO MUKPOCKOIIA, MPaBUiIa
pabotel ¢ HuM. [IpaBuiia padboTsl ¢ LUPPOBBEIM MUKpOCKONIOM. OBlaIeHHe METOAMKON pabOThl ¢ HU(PPOBBEIM MUKPOCKOIIOM.
3HAKOMCTBO CO CIIPABOYHOU JIUTEPATYPOU, SHIUKIONEAUSIMH, )KypPHAIAMH, Fa3€TaMU 110 OMOJIOTUH.
[IpakTuueckue paboOTHI:
1.YcrpoiicTBO cBETOBOIO MUKpOCKoMa U 1udposoro. [IpaBuna paboThl ¢ MUKPOCKOTIAMH.
2.IIpuroToBiieHre mpenapara KOKULbI JIyKa U U3Yy4EHHUE €ro M0l MUKPOCKOIIOM.



3.U3ydyenne 00bEeKTOB )KMBOW MPUPOJIBI C TOMOIIBI0 MUKPOCKOIA (CBETOBOTO M LIM(PPOBOTO).
Tema 2. lludposas nagoparopus «Releon» (15 u).

[TpaBuna padots! ¢ mudposoii 1adoparopueit «Releon» u Th. latunku nudposoit madoparopum.
[IpakTrueckue padOTHI:

1. PaGoTa ¢ 1aT4nKoM TeMIeparypsbl.

2. Pabota ¢ 1aTYNKOM OTHOCUTEIBHOMN BIAKHOCTH.

3. Pabora ¢ 1aTYMKOM OCBEIICHHOCTH.

4. Pabora ¢ naruukom pH metp.

5. PaboTa ¢ 1aTYMKOM AJIEKTPOIPOBOIUMOCTH.

6. PaboTa ¢ 1aT4MKoM TeMIIepaTypbl OKPYKaroIel CpeIbl.

Tema 3.UccaenoBaresnbckas padora (41 ).
Otamnbl UcclieoBaTeNbckon aearenbHocTh. [louck nupopmaru. IkcnepuMent. OdopmiieHUuE pe3ynbTaTOB UCCIEI0BATEIbCKON pabo-
THI.
[IpakTuueckue pabOTHI:
1. M3mepeHrie OTHOCUTENIbHOM BIAaXKHOCTH BO3/1yXa (Ha yJIUIIE, B TEHU, HA COJIHIE, B TOMEIICHHH).

N3MepeHne ypoBHS OCBEIIEHHOCTH B MTOMEIIEHUSIX IIKOJIBI.
N3mepenue temmeparypbsl aTMOC(hepHOro BO3IyXa.

N3mepenue temrieparypbl OCTBIBAOILIEH BOBI.

AHaJIN3 OYBHI.

Ananm3 pH BOABI OTKPBITBIX BOJIOEMOB.

Ananu3 pH npo0 cHera, B3SThIX HAa TEPPUTOPUU CETUTESOHOMN 30HBI.
Omnpenenenue o0111€H )KECTKOCTU BOJIBI.

© o No Ok~ WN

OcBeleHHOCTh TOMEIIEHUN U €ro BIUSHUE Ha (PU3NYEeCcKOe 37J0pPOBbE JHOJICH.

10. MccnenoBanre eCTECTBEHHON OCBEILIEHHOCTH OMEIIEHHS Kiacca.

11. Onpenenenue pH cpencTB IUYHON TUTHUEHBI.

12. Onpenenenue pH cpencTsa TMYHON TUTHEHBI Pa3HOW KOHIICHTPAIIMKA B PACTBOPAX.
13. Cpasuenue pH cmeceii BeliecTs.

14. 3mepeHne KUCTOTHOCTH PA3IUYHBIX Ta3UPOBAHHBIX HAIMUTKOB.

15. BnusiHue npoBeTpUBaHUS HA MUKPOKJIMMAT B KJIacce.



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

BrnaxxHocTs BO3/lyxa U €€ U3BMEHEHUE.

Y ciioBus npopacTaHus CEMsH.

Boga kak HeoOxo/1MMoe yCclioBUE MUHEPAIBHOTO MUTAHMUS.

3aBUCHUMOCTb TPAHCIIUPALUU U TEMIEPATYPHI OT IIIOMIAIN TOBEPXHOCTH JINCTHEB.
Hcnapenue Bo/bl TUCThSIMU JI0 U TIOCIIE TTOJIUBA.

3HaveHHe KYTUKYJIbI U MPOOKHU B 3aIIUTE PACTCHHUM OT UCTIApPECHHUS.

M3y4yeHne KUCIOTHO-IIEIOYHOro 0agaHca MUIIEBBIX TPOIYKTOB.

CpaBHUTEIbHAS XapaAKTEPUCTUKA OJJHOKJIETOYHBIX OPTaHU3MOB.

HaGmronenue 3a yCTbUUHBIMU JBUKEHUSIMU 10T MUKPOCKOTIOM.

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

ITonBeneHne HTOroB padoThl KPYy:KKa (3 ).
[IpeacraBnenue pe3ynbTaToB pabOTHl. AHAIN3 PAOOTHI.

Y4eOHO-TeMATHYECKUHA TJIAH

KonuuecTtro Cpoku npoBeieHus
HanmenoBanue TeMbl Hacos
Teopus IIpakTrka foian Paxr
BBonnoe 3ansarue (14). 1 i
Ilenu u 3amaum, aH pabOThI KPYXKKA.
Tema 1.MeToabl H3yUYeHHS KHUBBIX OpraHu3MoB (8 4). 5 3




Tema 2. LHudposas nmadopatopus «Releony (15 u). 5 10
Tema 3.MccnenoBarenbckas padota (41 ). 9 39
[TonBenenne UTOroB padoTh KpyxKa (3 4). 1 2
Bcero: 68 u 14 54
KanennapHo-temaTuyeckoe nJiaHupoOBaHue
No Pa3znensl mporpamMmel 1 TEMBI 3aHATUI Koui-Bo yva- @opMBbI OPraHU3ALNHT Buasl/popmbl KOH-
COB MO3HABATEJILHOM JESITeNIbHO- TPOJIs
Teo- | IIpax CTH y4aIlnXcst
pus | THKa
Tema 1.MeToabl n3y4eHusl ;KUBbIX OPraHu3MoB (8uacos)
1 BBoaHoe 3ansTHE. 1 Bupaeo-neknus, copmectHas | TectupoBanue no Th
[enu u 3agaun, miad paboThl Kpykka. MHCTpyKTax JTACKYCCHS
o Th.
2 MeTobl H3ydeHUs: OMOIOTHYECKUX O0BEKTOB. YBe- 1 Jleknus
JUYUTEIIbHBIC TPUOOPHI.
3 Muxkpockomn. Y CTpOUCTBO CBETOBOI'O MUKPOCKOIIA, 1 Jlekuust, coBMeCTHasl 1UC-
npaBuiia pabOTHI C HUM. Kyccus
4 [IpaBuna paboTsl ¢ HUDPOBBEIM MUKPOCKOTIOM. 1 Jlexkuusi, coBMecTHas AUC-
Kyccus




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 Pabora B napax c B3au-
MHUKPOCKOIIa (CBETOBOI'O U IIU(PPOBOTO). MOIIPOBEPKOM

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

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

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

12 | 3HaKOMCTBO € MTPOTrpaMMHBIM oOecriedeHueM udpo- 1 | Pabora B BapUallMOHHBIX Jenoas urpa «5 —
BbIX J1a00paTopuil. napax MIPOTPAMMHUCTY

13 | HaTuuku uudpoBoii 1abopaTopum. 1 Jlexus

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

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

HbIE/ I'pyHnIOBbIC 3aJIaHUs C

3aJaHHOTI'O II0Ka3aTCJIsd C




B3aMMOIIPOBEPKOU B3aMMOIIPOBEPKOU
16 | Pabora ¢ JaTYUKOM OCBEIIEHHOCTH. 1 | UuauBuayans- 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/TPYNIIOBBIC 3aJaHMsI C | 3aJaHHOTO MOKA3aTeNsl C
B3aMMOIIPOBEPKOU B3aMMOIIPOBEPKOU
19 | PabGota ¢ maTuyMkoM TeMIlepaTypbl OKpYyXKaroliei cpe- 1 | UnpuBuyanb- N3mepenne 3HaueHui
IIBI. HBIE/TPYIIIOBBIE 3aJJaHMsI C | 3aJaHHOTO MTOKA3aTesl C
B3aMMOIIPOBEPKOM B3aUMOIPOBEPKOI
20 | OcHoBHBIE TpUEMbI paboThI ¢ Tpadukamu B [10 nud- 1 1 | ®ponTanbHas ¢ mocneay- AHanu3 rpadudeckoi
pPOBOI 1abopaTOpUH IOIIEN B3aMMOIIPOBEPKOMN uHbopMaIuu
21 | AHanu3 JaHHBIX, MOJYYEHHBIX C TaTYUKOB IIU(POBOH 1 Paborta B mapax mo teme | I3MepeHue 3HaueHuUit
1abopaTopuHu. UCCJIeI0BAHUS 3aJIaHHOTO MTOKAa3aTels C
B3aMMOIIPOBEPKOM
Tema 3. UccaenoBarenbcekas padora (41 ).
22 | DTamsl UccilenoBaTeabCcKoi neaTeabHocTh. ITonck 1 Jlexuus, nucKyccust
uHpopMaIuu. IKCIEPUMEHT.
23 | OdopmiieHrne pe3yabTaTOB MCCIEAOBATENbCKOM pado- | 1 Jlekuusi, quckyccus
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.

3aJJaHHOTO TTOKA3aTeNs C
B3aNMOITPOBEPKOMN




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. 3aIaHHOTO ITOKAa3aTeNs ¢
B3aMMOIIPOBEPKOU
31 | Ompenenenue o01EH KECTKOCTH BOJIBI. [IpakTkym N3mepenne 3HaueHUn
3aIaHHOTO ITOKAa3aTeNs ¢
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
LEHHUs Kiacca. 3aIaHHOTO ITOKA3aTeNs ¢
B3aMMOIIPOBEPKOMN
34 | Onpenenennie pH cpencTB JIMUYHON TUTHUEHBI. IIpakTukym N3mepenue 3HaueHui
3aIaHHOTO ITOKA3aTeNs ¢
B3alMOIIPOBEPKOMN
35 | Onpenenenue pH cpeacTBa TUYHOW TUTHUEHBI pa3HOU [TpakTukym N3mepenune 3HaueHui
KOHIIEHTPAIMU B PACTBOPAx. 3aIaHHOTO TTOKA3aTeNs C
B3alMOIIPOBEPKOMN
36 | CpaBHenue pH cmeceli BemecTs. [IpakTkym N3mepenune 3HaueHun

3aJaHHOTI'O II0Ka3aTCJIsd 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 NTOKA3aTeNs 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 TEMIEPATYPhI OT IIO- [TpakTukym N3mepenne 3HaueHui
a1 TOBEPXHOCTH JINCTHEB. 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
B3alMOIIPOBEPKOMN
45 | U3yueHue KHUCIOTHO-IIEJIOYHOrO OajaHca MHILEBbIX [IpakTKym N3mepenne 3HaueHun
MPOYKTOB. 3aIaHHOTO TTOKA3aTeNs C
B3alMOIIPOBEPKOMN
46 | CpaBHUTENbHAS XapaKTEPUCTUKA OJHOKJIETOYHBIX Op- [IpakTKym
raHU3MOB.
47 | HaGmonenue 3a yCThbUYHBIMU JBUKEHUSIMU TI0J] MHK- IIpakTukym




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

[Tpe3eHTanus MpoIyKTa UCCISAOBAHNS ¢ IPUMEHCHH-
eM 1udPOBOI TaOOpaTOPHH.




INTAHUPYEMBIE PE3YJIbTATBl OCBOEHUA OBYYAIOIIUMUCS TPOI'PAMMBI
BHEYPOYHOMU JEATEJBHOCTHU

MOJIy4aT BO3MOXKHOCTh PACUIUPUTh, CUCTEMATU3UPOBATh U YIITYOUTh UCXOHBIE MPEACTABICHUS O MPUPOJIHBIX OOBEKTaX U sIBJIE-
HUSX KaK KOMIIOHEHTaX €JMHOr0 MHUpa, OBJIAJCIOT OCHOBAMM MPAKTHUKO-OPUEHTUPOBAHHBIX 3HAHUI O MPUPOJE, MPUOOPETYT Iie-
JIOCTHBIN B3TJISA HA MUD;

MO3HAKOMSTCSI C HEKOTOPHIMHU CIIOCOOAMU M3YYEHUsl MPUPOJIbI, HAUHYT OCBAaMBAaTh YMEHHUS MPOBOJAUTH HAOIIOJIEHUS B MPUPOJIE,
CTaBUTbH OMBITHI, HAYYATCS BUJIETh U IOHUMAaTh HEKOTOPBIE TPUUHMHHO-CJIEICTBEHHBIE CBSI3U B OKPYKAIOIIEM MHUPE;

MoJIy4yaT BO3MOXKHOCTh Ipuodpectu 6azoBbie ymeHus padotsl ¢ UKT cpeacTtBamu, novcka nHGOpPMAIMU B AJIEKTPOHHBIX UCTOY-
HUKaX U KOHTpoJimpyeMoM MHTepHeTe, HaydaTcsl Co3/1aBaTh COOOIIEHUS U TIPOEKThI, TOTOBUThH U MTPOBOAUTH HEOOJbIINE MPE3CH-
Taluu.

MOJTy4aT BO3MOXKHOCTh HAYUUTHCSI UCIIOJIb30BAaTh PA3IMYHBIE CIIPABOYHBIE W3AaHUs (CIIOBAPH, SHIMKIONEINH, BKIIOUAsk KOMITbIO-
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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2015.
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