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JlononHuTenbHas oliieoOpazoBareabHas o01epa3BUBaloOIIas porpaMmma
€CTECTBEHHOHAYYHOU HAMpPaBIEHHOCTH «3aHUMaTeNbHas PU3NKa»

ABTOpP-COCTABUTEJIb IPOTPAMMBI:

["arueBa CBetrnana MOparumoBHa, yuuTenb GU3UKU

Opranusauus- ucnosnureab: MbOY COIII c. banra um. O. TuHukamBuIm

Anpec: PCO-Ananus, r. BmagukaBkas, c. banrta yn. MHTepHannonanbsHas, 7 8.

Ten: 69-31-44

Bo3pact o0yuarommxcs-11-13 ner

Cpok peanu3anuu : 1 roa

CouuajabHblii cTatyc: o0yyaromuecs c. banra

[ens paGoTsl: hopMUpOBaHUE CUCTEMbI 3HAHUH O SBJICHUAX TPUPOIBI C
MOMOIIBIO KCIIEPUMEHTAIBHON U y4eOHO-UCCIIEIOBATENBCKOM IS TEIbHOCTH B
obnactu HU3HKH.

HanpaBjieHHOCTH NPOrPaMMBbl: €CTECTBEHHOHAYYHAs

YpoBeHb peanu3anuu: JONOJIHUTEIBHOE 00pa30BaHUe

YPpoBeHb 0CBOCHHUS MPOTPAMMBI: CTAPTOBBIN



2. IlosicHuTe ILHAA 3aIMCKA

[Iporpamma «3aHumaTenbHas (PU3MKa» OTHOCUTCS K eCTeCTBEHHOHAYYHOI
HAINPABJEHHOCTH.

ConepxarenbHas  4acTb  IIporpaMMbl  COOTBETCTBYET  OCHOBHBIM

HIOJIOKECHUSIM:

— @enepanbhblil 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpa3oBanuu B POy.

— Konuenmuss  pa3BuTHs ~ JONOJHUTEIBHOIO  00pa3oBaHuUsl  JeTei
(Pacnopsixenue [IpaBurensctBa P® oT 4 centsaops 2014 r. Ne 1726-p).

— IlocranoBnenue ['maBHOro rocy1apcTBEHHOro0 caHUTapHOTo Bpaya PD ot
04.07.2014  Ne 41 «O6  yTBepKIeHUU CanlluH  2.4.4.3172-14
«CaHUTapHO3MUIEMUOJIOTHYECKHE TPeOOBaHUSI K YCTPOMCTBY, COJEPKAaHUIO U
OpraHM3aluy pexxuMa paboTsl 00pa30BaTEIbHBIX OPraHU3ALMN JOMOJIHUTEIBHOIO
oOpa3oBaHMs IeTEH

— Ilucemo Munobpnayku Poccum ot 11.12.2006 r. Ne 06-1844 «O
IPUMEPHBIX TPEOOBAHUAX K TIPOrpaMMaM JOMOJHUTEILHOTO 00pa30BaHUS JETEID)

— Ilpuka3z MunuctepctBa oOpa3zoBanus u Hayku Poccuiickoit deneparuu
(Muno6pnayku Poccun) ot 29 asrycra 2013 r. Ne 1008 r. MockBa «O06
yrBepxkaeHun llopsaka opraHu3anud W OCYLIECTBIEHHA 00pa30BaTeIbHOU
JESATENIbHOCTH 110 TOTIOJIHUTEIbHBIM 00111€00pa30BaTeIbHbIM IPOTrPaAMMAaM).

- Ycra MBOY COIII c.banta

duzuka — 3TO Hayka O MPHPOJAE, B KOTOPOW (HU3HUECKHN SKCIICPUMEHT
SIBJISIETCS  BaXHBIM  METOJOM  HccienoBaHusi. OOyueHne (Qu3Nke HENb3s
IPEJICTaBUTh TOJBKO B BUAE TEOPETHUUECKUX 3aHATUH, JaXkKe €ciu 00ydaroImuMcs
Ha 3aHATUSIX MOKa3bIBAIOTCS TOJIBKO JIEMOHCTPALlMOHHBIE (PU3UUYECKHE OIBITHI
[IpoBeneHne OMBITOB U SKCIEPUMEHTOB IO3BOJISIET AaKTHUBHO  BKJIIOYUTH
oOyuaromuxcst B paboOTy ¢ HM3ydye€HUEM M MPUMEHEHHEM 3aKOHOB (U3MKH Ha
3aHATUAX. DTO JOCTHTAETCS MPHU BBIMOJHEHUH OOYYaIOUUMUCS J1aO0opaTOpHOTO
($U3NYECKOro IKCMEPUMEHTa, KOT/Ia OHU CaMU COOMPAIOT YCTAHOBKH, MPOBOJISAT
U3MepeHHs] (PU3NYECKUX BEIWYUH, BHITIOTHSIOT ONBITHI. OJHUM M3 HAIpaBICHUN
nmpeaIaraeéMoro  Kypca  sBISIETCS — MPOBEIEHHWE  OOJBIIOrO  KOJHYECTBa
3aHMMATEIbHBIX ONBITOB IO (PU3MKE.

Becp mMarepuan goctyneH Juisi 00y4arolMxcsi U COOTBETCTBYET UX YPOBHIO
pa3BUTHA, T.K. BKJIIOYEHBI JJIEMEHTHl 3aHUMATEILHOCTM M WIPBl, KOTOpBIE
HEOOXOUMBI JJIs1 TO3HABATEIbHOM J1€ATEIbHOCTH.

AKTYaJIbHOCTh M TMeJaroruyeckasi 1eJiecO0OpPa3HOCTh NPOrpaMMbl
3aKJIIOYAIOTCSA B peaM3allii €CTeCTBEHHOHAYYHOTO 00pa30BaHUS M BOCIHTAHUS
JIeTel U MOAPOCTKOB Ha OCHOBE 3HAHUM 00 OKpPYXAIOLEM MHUPE, CAMOCTOSTEIBHO
npuoOpeTaeMbpIX B MPOIECCE BHINOJHEHUS Y4YEOHO-MCCIENAOBATEIbCKUX U
IPOEKTHBIX paboT. M3ydueHue 35eMeHTOB (PU3UKHU MPEAIoiaracT OpraHu3alue u



MIPOBEJICHUE MPAKTUYECKUX Pa0OT HAa OCHOBE CAMOCTOSITEIHHOM JESTEIHHOCTU
oOyyJaronmxcsit mpu OOCYXKJIECHUU HAONIOAACMBIX U TOJY4aeMbIX DPE3yJIbTAaTOB.
JlanHast mporpamMma HamnpaBJieHa Ha:

— CO3/IaHME YCJIOBUH /I pa3BUTHS peOCHKa,

— pa3BUTHE MOTUBAIIMHU K TIO3HAHUIO U TBOPUYECTBY;

— obecrieueHre IMOIMOHATILHOTO OJIaromoaydns peOcHKa;

— mpuoOIIeHNE EeTEeH K 00IIeUeIOBEYECKUM IICHHOCTSIM;

— IpO(PUITAKTHKY aCOIUATLHOTO TTOBEACHHUS;

— CO3/IaHM€ YCJOBHM JUIsi  COLUMAJIbHOTO M MPOeCCHOHAIBHOIO
CaMOOTIpEICIICHHUS,;

— UHTEJUIEKTYaJIbHOE U TyXOBHOE PA3BUTHUS TUYHOCTU PEOCHKA;

— YKpEeTIEHHE MICUXUYECKOTO U (PU3UUECKOTO 37]0POBBSI.

OTiin4uTebHbIE 0COOCHHOCTH.
[Iporpamma agantupoBana jus gereil 11-13 et (5-6xmacc). OcHOBY

MpOrpaMMbl COCTABJISICT BBIMIOJIHEHUE JIOCTYIHBIX MPAKTUYECKUX 3aJaHuil U
BO3MOXKHOCTh ~ HCIIOJIb30BaTh 3HAHHWS B TIOBCEIHEBHOW >KHU3HU. PebGeHok
dbopmynupyeT mpoOieMy, HINET MyTH €€ PEHICHHSs, JOCTUTaeT IENH MU JIeNaeT
BbIBOABI. Ha mepBoM romy oOyueHus oOydarommuecss paboTaloT 10
WHCTPYKIIMOHHBIM KapTaM, B KOTOPBIX OTOOpa)kaeTcs cojep)kaHue paoor,
MOCTABJICHBI IIEJM, a TaKXKe Ipemaractcs HeoOxXoauMoe o0OpyIoBaHHWE U
MaTepuasbl. Ha BTOpoM TOMy oOOydaromuecs CaMOCTOSTENBHO CTaBsT IIEIIH,
OTIMCBIBAIOT O0OPYIOBAaHWE W IUIAHUPYIOT XOJ AKCIepUMEHTa. JlaHHBIC 3amaHus
MPEIIaraeTcs BBIMOIHITH MTOCIE KaXKI0i N3YYEHHOW TEMBI Kypca.

[IpyHIMO KOMIIETEHTHOCTHOTO MOJX0/a, KOTOPbIA aKIIEHTUPYET BHUMAHUE
Ha pe3yibTaTe 00pa3oBaHus, IPUYEM B KaUeCTBE pe3yJibTaTa paccMaTpUBAETCs HE
CyMMa YCBOEHHOW uH(OpManuu, a CIocOOHOCTh peOdeHKa JeHCTBOBAaTh B
Pa3ITUYHBIX TPOOIEMHBIX CUTYAITHIX:

v YVuebno-nosnasamenvuvie komnemeHnyuy y4aT YMEHUIO CTaBUTh LENb U
3aJ1a4M, BBIIBUTATh TUIIOTE3Y, IJIAHUPOBATH CBOIO JIEATEIHHOCTD, AHATU3UPOBATH U
JIeNaTh BBIBO/I.

v’ Ungopmayuonnvie xomnemenyuu CHOCOOCTBYIOT OBJIAJICHUIO HaBBIKAM
CaMOCTOSITENIFHOTO TIOWCKAa, aHainM3a W 0TOOpa HeoOXoauMo#l uH(GOpMaIny,
YMEHHIO Tpeo0pa30oBbIBATh, COXPAHATH U NIEPEABaTh €€.

v' [Ipobnemnas xomnemenyusi BKIOYAET MOJAEIUPOBAHUE JEATEIBHOCTU B
ACTMEKTHON WJIM MHOM pealibHOM CUTYyallMH, FTOTOBHOCTb K PEIIECHHUIO TPOOIEMbI

v Komnemenyus JIuUYHOCMHO20 COBEPUIEHCMB08aNYs — HANpaBleHa Ha
OCBOEHHUE CIIOCOOOB MHTEIIEKTYaJIbHOTO, TyXOBHOTO, (PU3NYECKOT0 CAMOPa3BUTHS,
HYMOLIMOHAJIBHOM caMOpEeTryJISLNH, CaMOTIO/JIEPKKH, caMOyIIpaBJICHUS,
CaMOUCCIIET0BaHUS

v’ KommyHnuxamuenas komnemeHyus pa3BUBaeT:



- YMEHHE B3aUMOJICHCTBOBATH C OKPYKAIOIIUMHU JHOAbMHU U COOBITUSIMM,

- pUOOpETEeHNE HABBIKOB PabOTHI B IpyIMIIE,

- BJIAJICHUE COLIMAJIBHOM POJIbIO B KOJIJIEKTHBE.

B ¢popmax u meTonax o0yueHmsi:

v muddepeHnpoBaHHOE 00yUCHHUE;

v/ UHAUBUAYyaJIbHAs UCCIIEI0BATEIBCKAS, DKCIIEpUMEHTAJIbHAS "
ONBITHUYECKAS] IEATEIBHOCTD.

[Iporpamma paccuuTaHa Ha JE€TeW M NOAPOCTKOB B Bozpacte 11-13 mer

(yuamuecs 5-6 kiaccoB). Jletu B Bo3pacte 11-13 €T B OCHOBHOM ypaBHOBEIIICHBI,
UM CBOMCTBEHHO OTKPBITOE M JOBEPUMBOE OTHOLIEHUE K B3pOCiHbIM. OHHU KAYT OT
YUUTENEH, POAWUTENEH, IPYTMX B3POCIBIX NOMOIIM M noAAepKKU. OmHako
IOCTENIEHHO 0COOYIO POJIb B UX KU3HU HAUMHAET UIPATh KOJIJIEKTUB CBEPCTHUKOB
U CKJAJBIBAIOIIMECS B HEM OTHOWIEHUSA. B 3TOT mepuoa AETAM CBOMCTBEHHA
IIOBBIIICHHAs] aKTUBHOCTh, CTPEMJICHUE K JEATEIBHOCTH, IIPOUCXOAUT YTOUYHEHUE
TpaHull U cdep HHTEepPEecOB, yBIeUeHHMU. JleTH maHHOTO BO3pacTa AaKTHBHO
HAYMHAIOT UHTEPECOBATHCS CBOMM COOCTBEHHBIM BHYTPEHHHUM MHUPOM U OIICHKOU
camoro ce0sl.

B »53TOT mepuox MOIPOCTKY CTAHOBUTCSI HMHTEPECHO MHOTOE, aJIeKO
BBIXO/SILIEE 32 PAMKH €0 ITOBCEIHEBHOM KU3HH.

B 11-13 ner mogpoCTOK MbITa€TCsl OMPEACIUTh CBOKO POJIb U MECTO B
couuyme. B oOmieHnrn Ha mepBoe MECTO BBIXOJUT HajakKMBAHUE KOHTAKTOB CO
cBepcTHUKamMu. CaMOOIIyIEeHUE B CPeie OJHOKIACCHUKOB, TOBApUUIEH MO CEKIUH,
KPY>KKY, TYCOBKE CTaHOBHUTCS omnpenesnstouuM. [loTpeOHOCTh B NMPU3HAHUM U
CaMOYTBEpKJIECHUU TOXE peanu3yercs B cpeae cBepcTHUKOB. [logpocTok
CTapaeTcsl HATHU BHE HIKOJIBI HOBYIO Cepy A peaan3alu 3TOH MOTPeOHOCTH.

[ToaTOMy nporpamMMHBIM MaTepHal COAECPKUT B JIOCTaTOYHOM Mepe
MPAKTUKYMBI, ONBITHI,  JKCIIEPUMEHTBHI, YTO  HEHU3MEHHO  SBJSAETCS
MPUBJICKATEIbHBIM U NTO3HABATEIBHBIM IS IETEN JAaHHON BO3PACTHOM KATETOPUH.

O0beM U CPOK 0CBOCHHS MPOrPaAMMBI
Cpok peanuzanuu nporpammbel — 1 rog (9 mecsieB), 34 yacoB B Toj.

YuebHo-uccneoBaTenbekasl 1eTelIbHOCTh 00yUalOIMXCsl HAYMHAETCS C IIEPBOTO
rojia 00y4eHusi, B CBSI3U C 3TUM ONTHMAJIbHBIA COCTaB Ipynnbl cocrasisier 15-20
YEJI0BEK.

@®opMbl 00y4eHHST U PEKUM 3aHATHI
dopma oOydeHHs 1o MporpaMMe OYHAs Ha MPOTSHKEHUH JIBYX JieT. DOpMBI U

PEXUM 3aHATUH, NPEIyCMOTPEHHBIE IPOIPAMMOM, COINIACYIOTCA C HOpPMaMHu
CanlluH u Bxirouaer B ce0d TEOPETHUECKYIO M MPAKTUYECKYIO YacTh, a TaKkKe
JKCKYPCHH.



KonmuuectBo 3ansituii B Hemento — 1 wyac. Ilporpammubiil  MaTepuan
paccUuTaH:

v Ha teopernueckue 3aHATUS (CEMUHAPBI, JEKIIUU, OECeIbl, BUKTOPUHBI)

v [IpakTuueckue padoThl (OMBITHI, SKCIIEPUMEHTBHI, JIA00paTOPHBIE PAOOTHI)

v’ DKCKypcuu

Ieab nporpaMmMbl: GOpMHUPOBAHUE CHCTEMBI 3HAHUH O SIBICHUSIX TPUPOJIBI
C TOMOIIBIO YKCTICPUMEHTAIBHON W y4eOHO-HCCIICOBATEIHCKON MEATeILHOCTH B
obnactu HU3HKH.

3agaum: JInuHOCTHBIE

v CchopMupoBaTh OTBETCTBEHHOE OTHOIIIEHUE K BBITTOJTHSIEMOU padoTe.

v Pa3BuTh KadecTBa, Mo3BOISIONTNE A(DPEKTUBHO pabOTaTh B KOJUICKTHBE,
pemaTh CHOpPHbBIE BOIMPOCHl OECKOH(DIMKTHO, B Tpoliecce TUCKYCCHMM Ha OCHOBE
B3aMMHOTO YBa)KCHHUSI.

v' Pa3BUTh TBOPUECKUH MOAXO/ K UCCIIEIOBATEIHCKOM IS TEILHOCTH.

v ChopMHpoBaTh aKTUBHYIO, OOIIECTBEHHYIO KU3HEHHYIO MMO3UIIMIO.

MeTtanpeamMeTHbie

v ChopMHpoBaTh aKTUBHYIO UCCIIEI0BATENHCKYIO MTO3UITHIO.

Paszeumy:

v JIto003HATETEHOCTD M YBICYEHHOCTD.

v HaBBbIKM KOHIIEHTpAIlMd BHUMAaHUS, CIIOCOOHOCTH OBICTPO BKIIIOUATHCS B
paborty.

v' COCOOHOCTH K CaMOCTOSITEJIbHOMY aHajlu3y, HAaBBIKOB YCTHOH H
MMCEMECHHON PEeUHd, TaMSATH.

v HabmromaTreabHOCTh M YMEHHUS MOICPKUBATH MTPOU3BOIFHOEC BHUMAHUE.

v 3aMHTEPECOBAHHOCTD B pe3yJibTaTax MPOBOJIUMOTO UCCIEIOBAHUS

Oobpa3zoBaresbHbIe (MPeAMeTHDIE)

v ChopmupoBath y 00y4aromMXCsi TOHUMaHUSI BCEOOIIEH CBSI3H SBJICHUM
IPUPOJIBL.

v' [1o3HaKOMUTh, C OCHOBHBIMH METOJaMHW M TPUHIIUIAMHU BEJICHUS
UCCIIEIOBAHUI U SKCIIEPUMEHTOB.

Hayuumy:

v' @opMyIupoBaTh MpeaMeT, 1eldb W 3aJa4d KCCIIe0BaHUs, BbIJBUTAThH
TUTIOTE3Y.

v HaxoauTh W aHamM3WpoBaTh WH(MOPMAIMIO O TOM, YTO H3BECTHO 00
UCCIIEyEeMOM SIBJICHUM.

v IIpoBOANTE OIBITHI U SKCTICPUMECHTHI.

v Cobnrofath mpaBuiia JIMYHOW U OOIIECTBEHHOM TEXHUKU O€30MaCHOCTH;
0€30MacHOCTU MPHU MPOBECHUN MTPAKTUYECKUX pabOT (IKCIIEPUMEHTOB, OIIBITOB)

v AHaIM3UPOBATH PE3YJIbTATH IKCTIEPUMEHTOB, (POPMYIUPOBATH BHIBOIBI.

v Ucnionwp3oBath  JlaboparopHoe  0OOpyJOBaHME UM WHCTPYMEHTHI,
HE0OXO0MMBbIE TSI POBEACHUS UCCIICIOBAHUS

v Bugerr kpacory B (QuU3MKE NPHUPOAHBIX SBIEHUN, OoJjiee TIIyOOKO
YyBCTBOBaTh  IPEKpPACHOE, YTO JOJDKHO  CIOCOOCTBOBATh  BOCHUTAHUIO
HEPABHO/IYIITHOTO OTHOIICHUS K MPOoOieMaM OKPYKaroIIe Cpeibl.



Ilnanupyemble pe3ybTaThl
[Tociie mepBoro roga ody4eHus, ooyyarommuecs OyayT

3HaTh:

4 YTO M3y4aeT (HU3UKa;

4 CMBICJ TIOHATHH: (pu3nueckoe sBiICHUE, (PU3HUYECKUN 3aKOH, BEIIECTBO,
MaTepusi, B3aUMOJICHCTBUE;

4 MIPUMEPHI bu3uYeCKUX  SBJICHUM: MEXaHUYECKHUX,  TCIUIOBBIX,
AJIEKTPUUECKUX, MATHUTHBIX, CBETOBBIX SIBJICHUSX;

v M3MEpUTEIbHBIE MPUOOPHI, KOTOPHIMU MOJB3YyeTCsl (PU3MKA: UX CXOJICTBA

U OTJIMYMS; Ha3HAYCHHWE W TMPABWIA WCIIOIB30BAaHUS MPUOOPOB U 000PYIOBAHUS
JUTSI SKCTIEPHUMEHTOB.

YTO TaKOE MOJIEKYJIa U JIeNaTh €€ MOJIENb U3 MOAPYYHBIX CPEJICTB;
COCTOSIHUSI BEIIECTBA U UX CBOMCTBA;

MeXaHu3M sBieHUs Tuddy3uu;

YTO TaKOE€ CUJIa U KaKhe CUJIbI ObIBAIOT;

yCIJIOBUE TIJIABaHUS TEIT;

MIPOCThIE MEXAHU3MBI;

KaK ycTpoeHa 3eMJisl U 4TO Takoe aTMocdepa;

ctpoeHne COJTHEUHON CUCTEMBI;

OCHOBHBIC METO/IbI, IPUMEHIEMBIC B HCCIICIOBATEIHCKOM TESITEITEHOCTH.

AN NI N N N Y U N

Ymers:

4 MOJIb30BaThCsA  JaOOpaTOpHBIMU  TpubOpaMu W MHCTPYMEHTaMH,
HEOOXOJMMBIMU [IJIs1 BBITIOJTHEHUS KOHKPETHOTO HCClefoBaHusd. Bectu 3ammcu
HaOII0IeHUI TeTpaau U paboueit TeTpaau;

v INpCACTABIATh PC3YyJIbTAThI I/IBMCpCHI/If/'I;

v pemaTb HpOCTGP'IIHHC Ka4CCTBCHHBIC 3a/la4Ui Ha IIPUMCHCHHUC N3YUCHHBIX
(bHBI/II-IGCKI/IX 3aKOHOB,

v OCYHICCTBIIATDH CaMOCTOSITCIbHBIN ITIOUCK HH(bOpMaHHH

€CTECTBEHHOHAYYHOT'O COJEpKaHUSl C MCIIOJIIb30BAHUEM PAa3JIMYHBIX HMCTOYHUKOB
(y4eOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-IOMYJISIPHBIX W3/IaHUH, KOMITBIOTEPHBIX
0a3 maHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKy W MpeACTaBICHHE B Pa3HBIX
dbopmax;

v HCIIOJB30BaTh MPUOOPETCHHBIE 3HAHUS W YMEHUS B NPAKTUUECKOUN
JICATEIILHOCTH;

O0J1a1aTh HABLIKAMMU:

4 CaMOCTOSTEIbHBIX HAOIIOEHU 32 00BEKTOM HCCIIEIOBAHHUS;

v U3MEPECHUM TEMIIepaTyphbl, MacChl, O0BEMa, PACCTOSHUSA, Pa3MEPOB
MAJIBIX TEJI C TIOMOILBIO PSAIOB, TPOMEKYTKA BPEMEHHU;

4 COOpPKH YCTAaHOBKH JJIS1 SKCIIEPUMEHTA TI0 OMTUCAHUI0, PUCYHKY, CXEME;

v MMOCTAHOBKH AKCIIEPUMEHTA;

v BBITIOJTHEHUS peepaTUBHON 1 HEOOIBIIION UCCIIEI0BATEIILCKON PAOOTHI.

[Tocne BTOpOro roaa o0yueHus, ooyqaronuecs 0yryT



3HATD:

v OCHOBBI a3pOANHAMUKH,

v IIOHATHUC BJIAXXHOCTD,

v IIOHATHC IINIOTHOCTb, HHCTPYMCHTEIL H€O6XOIII/IMBI€ ML OIIPCACIICHUA
IINTIOTHOCTH,

v BHJIBI CHUJI ¥ UX OTJIMYUTEIIbHBIC OCOOCHHOCTH;

v 3akoH [lackans mist KUIKOCTEN U ra3o0B;

v COOOIIAIOIINECS COCYAbl U UX OCOOCHHOCTH;

v OCCHHHE, 3UMHHUE U BeCEHHUE (DU3NICCKUE SIBIICHUS,
v Ha3BaHUS 30JIMaKaJIbHBIX CO3BE3/IMI;

v CTPOEHHUE TJIAHET COJTHEUHOU CUCTEMBI;

v YTO TAKOE KOMETA U aCTEPOUIBL.

YMmers:

v MPOBECTH MOUCK B MIHTEpHETE MaTepuaoB, CBA3AHHBIX C MPOBOIUMBIM
HCCJICIOBAHUEM,;

4 MOCTaBUTH EJIH U 3aJa4U UCCIICIOBAHMUS;

v COCTaBUTb IUIAH MPEJCTOSIIETO UCCIEIOBAHUS;

v MaTeMaTU4ecKu 00padaThIBaTh PE3yJIbTaThl U3MEPEHUI;

v MIPEACTABIISITH PE3YIbTAThl U3MEPEHUI B BUJIE TAOIHIL;

v coOpaTh Marepuaj, MPOBECTH €ro aHaiu3, OO0OOIIeHHWE U CHeNaTh

BBIBO/IBI ITO MPOBEJICHHOMY HCCJICIOBAaHUIO.
O0J1a1aTh HABLIKAMMU:

4 CaMOCTOSITEIILHBIX HAOIIOICHHH 32 00BEKTOM MCCIICIOBAHUS,

4 UCIIOJIb30BaHUsA  JTAOOPATOPHOTO O0OPYIOBaHUS, WHCTPYMEHTOB U
npuOOpPOB, HEOOXOJWMBIX IS IPOBEJACHHS OIBITOB M SKCIICPUMEHTAIBHBIX
WCCJICIOBAHMM, B TO YHCJIC, BRIXOAAIIMX 32 paMKH Kypca (DM3UKH CPSAHEH IIKOJIBI;
paboTHI C PSJIOM KOMITBIOTEPHBIX IIpOTrpaMM, BKIIodast popmart Mppt;
OCMBICJICHHUE TIOJTyYCHHBIX PE3YyIbTaTOB UCCIICIOBAHNS,

MTOJATOTOBKH IIPE3CHTAIINN;

oopMJICHHE UTOTOBOI pabOTHI;

MyOJMYHBIX BBICTYILICHU.

MexaHU3M OIleHKH pPe3yJbTaToB

B crpykType mporpamMmbl BBIACISIOTCS JIBA OCHOBHBIX KOMIIOHEHTA -
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TeopeTHdecknii u mnpaktudeckuid. Ilocmeanmii BKiIrO4aeT B ceOa OTpabOTKY
IPAaKTUYECKUX HABBIKOB, HEOOXOAMMBIX JUIsl peald3aluu HCCIeAOBaHUs, U
COOCTBEHHO BBITIOJTHEHHE MTPOSKTHOM MJIM MCCIIEeI0BATENbCKON paboThl. B cBs3m ¢
TUM MEXaHHU3M OLIEHKH I0JIy4aeMbIX PE3YJIbTAaTOB MOXKET OBITh PA3IUYHBIM.
Texkyumuii KOHTPOJIb 3a YCBOCHHEM TEOPETHUYECKOT0 MaTEpHUalla HOCUT XapakTep
ornpoca WM 3a4eTOB IO OTACIbHBIM TeMaM (paszznenam). Tekyumuil KOHTpOJIb
OCBOCHMSI MPAKTUYECKOM YacTH MpOrpaMMbl OCYLIECTBISETCS B Ipolecce
BBINIOJIHEHUSI FOHBIMH UCCIIE0BATENSIMU 3TAIOB CAMOCTOSITENIbHBIX pa0oT.



q)OpMOI\/'I HTOIrOBOIro KOHTpPOJIA, B JaHHOM cCiIy4dac, ABJLICTCA Y4daCTUC
06yqa}0meroc;1 B KOH(bCpGHI_II/II/I, NpcaACTaBJICHUC MW  3alllUTa IIPOCKTHO-
HCCIICI0BATEIILCKOM pa6OTBI.

CpencTBamMu peaju3ainii NPorpaMMbl Kypca siBJIsSIeTCs

v co3faHue atMoc(depbl 3aMHTEPECOBAHHOCTH Ka)XJI0ro oOydaromierocs B
paboTe TPYIIIEI ITyTEM BOBJICYCHUS €T0 B YUEOHYIO NeATEIHHOCTD;

4 CTUMYJIMPOBAaHUE OOYYArONUXCs K BBICKA3bIBAHUIO, WCIIOIb30BAHHUIO
Pa3TUYIHBIX CIIOCOOOB BBHITIOTHEHUS 33/ IaHU;

v WCITOJIb30BAaHNE HA 3aHATHSX PA3IUYHOTO TUAAKTHYECKOTO MaTepHhaa,
MTO3BOJISIONIET0 O0YJArONTUMCSI BEIOMpATh HanOoJiee 3HAYUMBIC 11 HUX BUIBI U
GhopMBI yU4EOHOTO COAEPIKAHUS;

v MIPOBEICHUE HA 3aHATUAX 3aHUMATEJIbHBIX OMBITOB M (PPOHTAIILHBIX PadoT,
3HAUYUTETHHO YCUIIUBAET HHTEPEC 00yUaIOIIUXCS.

Conep:xanune nporpamMMbl

Tema 1. BBenenune
3HaKOMCTBO ¢ rpymnnoi. TexHuka 6e301acHOCTH.

[emu u 3amaun nporpammel. [Ipupona. SABnenus npupoasl. Uto u3yyaet gusuka?
HabGnroaeHus 1 onbIThl — METO/bI HAYYHOT'O TO3HAHMUS.
N3mepenne pu3snueckux BEIUUUH.

Tema 2. U3mepsieM

Teopus
N3mepenus u u3MepuTeabHble NMpUOOpHL. M3MepeHue JTUHEHMHBIX pa3MepoB Tell.

Enununel  u3mepenus. W3mepenne momanu. M3mepenue oObéma  Tell
W3mepurenbHblil nunuHap (MeH3ypka). EnuHunbel usmepenuss BpemeHu. Macca.
N3mepenne Macchl.

[IpakT4eCcKHe 3aHATHS

1.CamMoOienbHEIE BECHI.
2.M3mepenue MajbiX JUIMH CIIOCOOOM PsIOB
3.U3mepenue oobema Opycka

Tema 3. 3 4ero Bcé coCTOUT

Teopus
dopma, 00beM, 11BeT, 3anax. CocTosiHUE BellecTBa. J[BUKEHUE YacTHUIl BEIIECTRA.

B3aumoaelicTBre 4acTHIl BEMIESCTBA.
[IpakTHueckue 3aHATUI

1.CpaBHEHME XaPAKTEPUCTHUK TEII
2.M3roToBneHne MOJEIN MOJIEKYII
3.HaGmonenue nuddysuu

4.HaGnroneHue pa3nuyHbIX COCTOSIHUM BELIECTBA



Tema 4. B mupe B3aumojeiicTBusi

Teopus
Nueprua. B3zaumopeiictue ten. Cuna. M3mepenue cui. Ilouemy 3aocTpeHHbIE

npeaMeThl Komoun? JlapieHue TBEPABIX Tell. ApXUmeoBa cuiia. Mope, B KOTOpOM
HEJb35 YTOHYTh?
IlpakTHyeckue 3aHATUS

1. Mopens MepTBOM NETIN

2. «PeakTHBHBIN MIApUK

3. HaOmropenue pa3znuuHbIX BUAOB JehopMalun
4. Ornpenenenne JaBiaeHUs TBEPAOTO TENA.

5 IInaBaromiee A0

6

OngwIT «Hoz[qua»

Tema 5. B Mupe npuposbl

Teopus
B mupe naBukymuxcsa Tea. HaOmiogeHne OTHOCHTENBHOCTH JIBIDKEHUS. A

nerketcs u teno? Tpaekropus. [IpoiiaeHubii myTh. CKOPOCTD.
HaGntonenue TpaekTopuu ABUKEHUS IAPUKA.

B mupe 3ByKka.
YTo Takoe 3BYK M KaK €ro co31aTh?

B Mmupe Ttemnorsl. Temneparypa. M3mepeHue TtemmepaTypbl BOJBI, BO3AyXa.
[TpakTruaeckast pabota: MOXHO JI BOY BCKUIIATUTH B OyMaXKHOM cTakaHuuke? B
MHpe CBeTa.

Kak oOpaszytorcs tenu? Ot yero ObiBaeT pagayra?

B Mupe marneTu3sma: MarHuTHbIC TAHIIBI.
B mupe 3JieKTprUYecTBa: IEKTPU3ALUL.
[IpakTuyeckue 3aHATUS

1. HOJ’IY“ICHPIG TPACKTOPHUH ABUKCHUA

OTtkyna 6epetcst BeTep

HurtsHoit Tenedon

Kumnsarok B 6yMaxHOM CTaKaHIMKE
B mupe Tenen

OmnsiT «Pagyray

MarHuTHbI€ TaHIIbI

DIIEKTPOTPYCULIKA.

e A i

Tema 6. 3emuist HALI IOM POAHOM
Teopus



Kak yctpoena 3emis? Crtpoenue 3emid. Atmocdepa — uyto 310? Moker nu
BO3IyX JaBUTh? 3arpsa3HeHue aTMocPepbl U TUIPOCPEPHI.

[IpakTH4eCcKHe 3aHATHS

1.bapomeTp cBOMMU pyKaMu

2.13mepeHue BIaKHOCTH

Tema 7. BolnmoJiHeHMe MUHU-TIPOCKTOB
OnpeneneHuo Ha3BaHUA MPOEKTA, LENH U 3aJad UCCIENOBAHUS, O(DOPMIICHHIO

pPe3yJIbTaTOB MPOEKTHOU aesTenbHOCTH. OdopmileHHe pe3ysbTaToB MPOEKTHOM
JEATEIBHOCTH. 3allUTA TPOCKTA.



Y4eOHO-TeMATHYECKHNH TIJIAH

I1/11

Tema

KomnnaecTBo yacoB

Bcero

Teopus

[IpakTuk
a

Beenenue

Uro Takoe ¢usmka? Kak (Pu3NKK TOTydaroT
nH)OpPMAITHIO 0 npupoje? [TpaBuna)
0e30macHOro 0OpallleHrs ¢ BEIECTBAMH B OBITY
U B 1abopaTopuu

— | —=

N3mepsiem

I/IBMepeHI/IH 1 U3MCPUTCIIbHBIC HpI/I60pBI. Macca.
I/IBMepeHI/IG MAacCCHI. CaMO,Z[GJII)HBIG BCCBHI.

M3MepeHne TMHENHBIX Pa3MEPOB.
[Mpaktuueckass pabota «V3Mepenue JUIHH
MAJIBIX TEID.

M3mepenne  miomaan U o0bEMA  Tel.
3MepuTenbHbIN HWIMHIP (MEH3YpKa).
[IpakTiueckass padora «U3mepenune 00bEMA
TeNna HENpaBHIBHOU (HOpMBD)

U3 gyero Bce cocTour?

dopma, oOwveM, IBeT, 3amax. [IpakTudeckas
pabota «CpaBHEHHE XapaKTEPUCTUK T

Yro BHyTpm BemectBa? Ot dero Tena
pa30yxarT?
Moies1b MOJIEKYJIBI.

CocTosiHHSA BEIIECTBA.
[IpakTuyeckas pabota «Habmroneuune
a3JIMYHBIX COCTOSHUN BEIIECTBA

[louemy TPYZIHO pa3opBaTh Tpoc?
B3anmMoaelicTBUE YaCTHIl BEIIECTBA.
[TpakTrueckas pabora «Habmonenue quddy3nm
B JKHJIKOCTH ¥ ra3ey

B mupe B3aumoaeincreus’?

WNuepuust.
[Mpaktuueckass pabora «Mojens MepTBOU
[ TIID)

BzaumMogelicTBue Tel.

Cunbl. U3Mmepenue cu.
[IpakTrueckas pabora «HaOmonenune

a3JIMYHBIX BUJIOB ASHOpPMALIHI)




[ToueMy 3aoCTpeHHBIE NPEAMETHI KOIOUYN?
/laBieHue TBEPABIX TEN.
OnpeneneHre JaBJICHUs] TBEPAOTO Tea.

ApxuMenoBa cuia. Mope, B KOTOPOM HEJIb3s 1
TOHYTh?
OmnpeneneHne TeMaTUKN TPOEKTHBIX padoT
S. B mupe npupoabl 9 4 S
B mMupe ABMKYIIMXCS TEN. 1
HaOntonenue OTHOCHTENbHOCTH JBHXKEHHUS. Al
TIBIDKETCSI JIM TEJIO?
Tpaekropus. [IpoiineHubiii myTh. CKOPOCTb. 1
HaGtonenue TpaekTopuu ABUKEHUS [IapUKa.
B Mupe 3ByKa. 1
Uto Takoe 3BYK M Kak ero cos3gaTth? HutsHoM
renedoH.
B wmwupe Ttemmotel. Temnepatypa. W3mepenue 1
TEMIIEPATYpPbl BOABL, BO3AyXa.
[IpakTuueckass pabora: MOXHO 1M BOAY
BCKUIISITUTh B OYMaKHOM CTaKaHUHKE?
B mupe cBera. 1
Kak o6pasytorcs Tenu? Ot yero ObIBaeT paayra?
B Mupe marnetn3Ma: MarHUTHBIE TAHIIbI. 1
B mupe 351eKTpuyecTBa: 3JIEKTPU3ALIUSL. 1
[IpakTideckast paboTta: DIEKTPOTPYCHIIIKA.
DKCKypCHSL: 1
@du3nKa BOKPYT Hac
CaMOCTOSITENBHOE UCCIIENOBAHUE 1
6. 3emJisi HALIL JOM POJHOM. S 2 3
Kak yctpoena 3emns? CtpoeHne 3eMiln. 1
ATmocdepa — uro 3T0? MOXKET M BO3IyX 1
TaBUTH?
CaMOCTOATENBHOE HCCIIENOBAHKE: 3arpsi3HEHHE 2
aTMochepsl U TUAPOochEphI.
[ImaneTsl ruranTel. Bee o mianerax. 1
7. Boino/iHeHe MUHH- IPOCKTOB 6 4 2
OnpeneneHre Ha3BaHUA NPOEKTA, LEN U 3a/1a4 2
WCCIICIOBaHUS,  O(QOPMIICHHIO  PE3yJIbTAaTOB
ITPOEKTHOU AEATEIbHOCTH
Odopmnenue pe3yJIbTaToOB MIPOEKTHOU 2
NEATEIbHOCTH.
3ammTa npoeKTa 2
NTOI'O: 34 14 20




MarepuajbHO-TeXHHYECKOe 00ecneyeHue NpOorpaMmabl.

Hna peanuzayuu [Ipoepammsi Heobx00uMmbl ciedyowue yCiosusi.

v HaJu4he Yy4yeOHOTO TOMEIIEHUS CO CTOJaMU M CTYJbSIMH, JOCKOM,
TEXHUYECKUM 000PYI0BAaHUEM JIJISl IEMOHCTPALIMK HATJISIAHOTO MaTepuasa, BUICO-
Y ayJlMOMaTEepHUalioB;

v y4eOHOE TOMEIIEHUE JOJKHO OBITh MPUCTIOCOOICHO IS MPOBEICHUS
(1)I/I3I/I‘{€CKI/IX OIIBITOB M SKCIICPUMCHTOB, B TOM YHCJIC U IJIMTCIIBHOI'O XapaKTCpa,

v HaJIMIUC HATI'TIAAHOIO U JUAAKTHUYCCKOI0O MaTcpualia (Ta6JII/II_[H, CXEMBI U
Apyroe);

v HAIMYUE TEXHUYECKUX U J1abOpaTOPHBIX CPEICTB: WH)KCHEPHBIN

KJIBKYJISITOP, SJIEKTPOHHBIC U alITEUHBIC BECHI, PYJETKa, CEKYHIOMED, TEPMOMETP,
OapoMeTp, MCUXPOMETP, MeTeocTaHius, Habopel «tOHbI (Guzuk», «MexaHuka
[anuneo», «AnbTEpHATUBHBIE HWCTOYHUKH DSHEPrUW», XUMHUUYECKas TOCyJa
(muneTku, mpoOoupKu, Koyobl, yamku [leTpu u T.m.), cpeicTBa MHAUBUIYATHLHON
3aIUTHI,

4 HaJM4KMe METOJUYECKON OMOINOTEKY;

v HallM4yue KOMIIbIOTEPA, HHTEPAKTUBHBIX KOMIBIOTEPHBIX MPOrpamM,
CKOPOCTHOTO JocTymna B IHTepHeT, A1 OCYyIIeCTBICHUS MOJ00PKU HHPOPMAILIUU U
JUTEpaATypbl IO TEMAM BBINOJIHIEMBIX UCCIICIOBAHUM.

[IpakTudeckass yacth [IporpamMmbl peanus3yercsi ¢ HUCHOJIb30BAHUEM PA3TUYHBIX

npuOOpPOB M UHCTPYMEHTOB:

BECHI,

OapoMeTphI-aHEPOH/IHI,

TEPMOMETPHI,

MarHUTBI,

MJIaCTUHA U3 OPrCTEKIIA,

nabopaTopHas mnocyaa (IpoOUpPKH, KOJOBI, MUMETKH, Yamku [letpu u
1),

MUKPOCKOTI,

CpelICTBa UH/IUBUIYaIbHOU 3aIUTHI.
llpumepHnvie  memvl  yueOHO-UCCIEO08AMENLCKUX — paboOm,  BbINOJHAEMbIX
00yYaAIOUWUMUCSL:
«BnusiHME MarHUTHOTO ITOJISI HA POCT PACTEHUI
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«BnusiHME BIa)KHOCTH BO3/lyXa HA POCT PACTCHUI
«BbIsSICHEHME CTENEHU 3arpsI3HEHUS BO3/1yXa C. X0HUT00%¢»
«Moti honTan». UcnbiTanue moaenu GoHTaHa.
«M3ydueHune CHEXHOI0 IOKPOBA BO ABOPE IKOJIBD
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