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HosicHuTeIbHAS 3aNUCKA

[Tporpamma «3anumaTenbHas (PU3MKa» OTHOCUTCS K €CTECTBEHHOHAYYHOI HATIPABJIEHHOCTH.

CopepxarenpHas yacTh [IporpaMMbl COOTBETCTBYET OCHOBHBIM MOJIOKEHUSM:

— @enepanbublif 3akoH ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B PDy.

— KonHmenuust pa3BuUTUS  JONMOJHUTENbHOrOo  oOpasoBanust gereid  (Pacmopsbxenue
[TpaButensctBa PO ot 4 centsiops 2014 1. Ne 1726-p).

— IlocTanoBnenue ['maBHOro rocyaapctBeHHOTro canutapHoro Bpada P® ot 04.07.2014 Ne 41
«O6 yrBepxaenun CanlluH 2.4.4.3172-14 «CaHuTapHOIUIEMHUOIOTHYECKAE TpeOOBaHUS K
YCTPOMCTBY, COAECPKAHUIO U OpraHu3aluu pexuma padboTel 00pa30oBaTeNbHBIX OpraHHU3aIHii
JIOTIOJIHUTENBHOTO 00pa30BaHUs 1eTEil»

— IMucemo Muno6pnayku Poccun ot 11.12.2006 1. Ne 06-1844 «O npumMepHbIX TpeOOBaHUSIX K
IporpaMMam JOMOJIHUTEIBHOT0 00pa30BaHUs 1eTeil»

— Ilpuka3 MunucrepctBa oOpazoBanust u Hayku Poccuiickoit @enepanun (MuHOOpHAYKH
Poccun) ot 29 amrycra 2013 r. Ne 1008 r. MockBa «O06 yrBepkaenun [lopsiaka opraHuzanuu u
OCYIIECTBJICHUSI O00pa30BaTEIbHOM JESATEIBHOCTH 0 JOMOJHUTEIBHBIM 00111€00pa3oBaTEIbHBIM
[IporpaMMam».

®du3uka — 3TO HayKa O IPUPOJIE, B KOTOPOH (PU3MUECKUN SKCIIEPUMEHT SIBISIETCS Ba)KHBIM
MeTo/IoM HcchenoBanua. OOydeHne (QU3MKe HENb3s MPEACTaBUTh TOJBKO B BHJIE TEOPETHUYECKHX
3aHATUN, Jake eciad oOOydyaroluMCs Ha 3aHATHUAX IOKAa3bIBAIOTCS TOJBKO JEMOHCTPAllMOHHbBIE
¢busnueckue omnbIThl. IIpoBefeHHE OMBITOB U JKCHEPUMEHTOB TO3BOJSET AKTUBHO BKIIOYUTH
oOyJaromuxcs B pabOTy C H3YYCHHEM M TPUMEHEHHEM 3aKOHOB (H3UKM Ha 3aHATHAX. OTO
JOCTUTAETCS MPHU BBITOJIHEHUU O0YYarOIIMMHUCS J1a0OpATOPHOTO (PU3MUECKOTO SKCIIEPUMEHTA, KOTAa
OHU CaMH COOHMPAIOT YCTaHOBKH, NMPOBOJAAT M3MEpPEHHs (PU3MUYECKUX BEIWYHH, BBITOJIHSIOT OTBITHI.
OpnuM #3 HampaBlIEHUH MpeiaraeMoro Kypca sBISIETCS MPOBEACHUE OOJBIIOr0 KOJIHYECTBa
3aHMMATEIbHBIX ONBITOB IO (PU3HKE.

Becb marepuan goctyneH ans oOy4arolIMXCS M COOTBETCTBYET MX YPOBHIO Pa3BUTHS, T.K.
BKJIFOUEHBI 3JIEMEHTHl 3aHUMATEIbHOCTU W UIPhl, KOTOpblE HEOOXOIMMBI [UIsl I103HABATEIbHOU
JESTENBHOCTH.

AKTyaJIbHOCTh U IeAarorunyeckas 1esecoo0pasHoCTh MPOrpaMMbl 3aKJIIOUAIOTCS B pealn3aluu
€CTeCTBEHHOHAYYHOTO 00Opa30BaHUS M BOCHUTAHUS JleTe M MOJPOCTKOB HAa OCHOBE 3HAHHWM 00
OKpY)KAIOIIEM MHpE, CaMOCTOSITEIbHO NPUOOpETaeMbIX B TMPOILIECCE BBIIOJHEHUS yueOHO-
HCCIIEIOBATENICKUX U MPOEKTHBIX paboT. M3ydyeHune 31eMeHTOB (GU3UKHU MpenoaraeT OpraHu3aluio
U MPOBEJIEHUE MPAKTHUECKUX PabOT Ha OCHOBE CaMOCTOSITENIbHOMN JEATEeIbHOCTH 00ydaroluxcsl Ipu
00CYKJIeHIH Ha0II0AaeMbIX U TIONy4aeMbIX pe3yibTaToB. JlaHHAs MporpaMMa HampaBlieHa Ha:

— CO3/IaHUE YCIIOBUH ISl pa3BUTHUS PEOCHKA;

— pa3BUTHE MOTUBAILIMH K TO3HAHUIO U TBOPYECTBY;

— obecrieueHrne YMOIMOHAIBHOTO OJ1aronory4usi peOeHKa;

— NpHOOILEeHHE JeTel K 00eUeI0BeYeCKUM [IEHHOCTSM;

— NpOoPUIAKTUKY aCOLIMAIbLHOTO MOBEEHUS;

— CO3/IaHKE YCIIOBUH [ COLIMATBHOTO U POPECCHOHATIBHOIO CaMOOIPEIeNICHHS;

— UHTEJUIEKTYaIbHOE U IyXOBHOE Pa3BUTHS JUUYHOCTU PeOEHKa;

— YKpeIJIeHHe TICUXHUYECKOT0 U (PU3UIECKOTO 310POBbSI.

OTnuuuTenbHble 0COOEHHOCTH.

[Iporpamma amantupoBana st neteit 10-13 net (5-6knacc). OCHOBY pOTpaMMBbI COCTABIISIET
BBIMIOJTHEHUE JIOCTYMHBIX MPAKTHMUECKUX 3aJaHUl M BO3MOXHOCTh HCIIOJB30BaTh 3HAaHUSA B
MOBCEHEBHOM kM3HU. PebeHok hopMynupyer npobiiemMy, UIIET MyTH €€ PELIeHUs, JOCTUTaeT eIu U
nenaeT BbIBOAbL. Ha mepBoM rony o0ydyeHus: o0yuaroniyecs: paboTaroT 10 MHCTPYKIIMOHHBIM KapTaM, B
KOTOPBIX 0TOOpaXkaeTcsi coiepskaHue padoT, MOCTABICHBI LIEH, a TaKKe MpeaaraeTcs Heooxoaumoe
o0opynoBanue u marepuanbl. Ha BTOopomM romy oOywaroniyecss caMOCTOATEIbHO CTaBST IIENH,
OIMCBHIBAIOT O0OPYAOBAaHME M IUIAHUPYIOT XOJ OKCIEepUMeHTa. JlaHHbIE 3agaHMs NpeIJiaraercs
BBINOJIHATH MOCJIE KaXKI0M U3y4YEHHOM TEMBI Kypca.

[IpyHUKI KOMIETEHTHOCTHOIO MOJX0J]la, KOTOPHIM aKIEHTUPYET BHUMAaHUE Ha pe3yJIbTaTe
o0Opa3oBaHMUsl, MPUYEM B KaUeCTBE pe3yJibTaTa pacCMaTpUBAETCsA HE CyMMa YCBOGHHOU MH(poOpMaluu, a
CIOCOOHOCTH peOeHKa AeHCTBOBAThH B PA3IMYHBIX MTPOOJIEMHBIX CUTYaIUX:



v’ Vuebno-nosnaeamenvnvle Komnemenyuy y9aT yMEHHUIO CTABUTD LIENb U 3a/1a4i, BBIABUTAThH
TUIIOTE3Y, INIAHUPOBATh CBOKO IESTEIbHOCTD, AHAIM3UPOBATH U AEJIATh BHIBO/L.

v Ungpopmayuonnvle komnemenyuu CriocOOCTBYIOT OBIAJEHUIO HABBIKAM CAMOCTOSTEILHOTO
MOWCKa, aHaM3a U 0TOOpa HeoOXoaumMoW HWH(OpPMALMK, YMEHHUIO TPeoOpa30OBBIBATh, COXPAHATH H
repeaaBaTh e€.

v’ Ilpobnemnas xomnemenyus BKIOYAET MOJECIMPOBAHUE JEATEILHOCTH B aCIEKTHOM WM
WHOHM peaJIbHON CUTYyaIlH, TOTOBHOCTh K PEIICHUIO MPOOIeMbI

v' Komnemenyus nuunocmmo2o coéepuiencmeosanis HalpaBieHa Ha OCBOEHHE CIIOCOOO0B
HMHTEJUICKTYJIbHOTO, JTyXOBHOTO, (DM3WYECKOTO CaMOpPa3BHUTHS, SMOLMOHAIBLHOW CaMOperyssinui,
CaMOIOJIEPKKH, CAMOYIIPABJICHUS, CAMOUCCIICI0BaHUS

v Kommynuxamuenas komnemenyus pa3BUBaeT:

- yYMEHHE B3aUMO/ICHCTBOBATH C OKPYKAIOIIMMH JIFOABMU M COOBITHAMH,
- npuoOpeTeHne HaBbIKOB PadOTHI B TPYIIIIE,

- BJIaJICHUE COLIMATILHOM POJIbIO B KOJJICKTUBE.

B dopmax u merogax oOyueHus:

v nuddepeHnrupoBaHHOE 00yIEHHE;

v’ MHIUBHIyaJbHAS UCCIIEA0BATENILCKAS, DKCIIEPUMEHTAIbHAS U ONBITHUYECKAs JIEATEILHOCTb.

[IporpamMma paccuWTaHa Ha JeTe W TOAPOCTKOB B Bo3pacte 10-13 ser (ywamuecs 5-6
knaccoB). Jletu B Bo3pacte 10-13 jeTr B OCHOBHOM YPaBHOBEUICHBI, UM CBOMCTBEHHO OTKPBITOE U
JOBEPUYUBOE OTHOIIEHHE K B3pOCIbIM. OHH KIYT OT yUUTENEH, POAUTEICH, APYTHX B3POCIBIX TOMOIIN
u nojaepkku. OJHAKO TOCTENEHHO OCOOYI0 poib B HMX JKU3HM HAYMHAET WrpaTh KOJUIEKTHB
CBEpCTHHKOB M CKJIAQJbIBAIOIIMECS] B HEM OTHOIIEHHWS. B 3TOT mepmon neTsiM CBOWCTBEHHA
MOBBILICHHAS AKTUBHOCTh, CTPEMJICHHE K JESTEIbHOCTH, MPOUCXOTUT YTOYHEHHE TpaHull U cdep
MHTEPECOB, yBIEUCHHUH. JleTh MaHHOTO BoO3pacTa aKTUBHO HAYMHAIOT HWHTEPECOBATHCS CBOHMM
COOCTBEHHBIM BHYTPEHHUM MHUPOM H OILIEHKOI caMoro ceosl.

B 3TOT mepuox moApoCcTKy CTAHOBUTCS MHTEPECHO MHOTOE, JaJIeKO BBIXOJSIIEE 32 PAMKH €ro
IOBCEIHEBHOMW KU3HU.

B 10-13 et moapocToOK MbITaeTCs ONPEAEIUTh CBOIO POJIb U MECTO B coliyMe. B obmiennn Ha
NepPBOE MECTO BBIXOAMT HAJaXMBaHME KOHTAKTOB CO CBepcTHHMKaMHu. CamoolylleHue B cpejie
OJTHOKJIACCHUKOB, TOBapuIIed 110 CEKIHH, KPYXKKY, TYCOBKE CTAHOBHUTCS OIPEACIISIONINM.
[ToTpeOHOCT B MPU3HAHUU U CAMOYTBEPKACHUH TOXKE peaan3yeTcs B cpesie cBepcTHUKOB. IlogpocTok
CTapaeTcsi HAMTH BHE IIKOJIBI HOBYIO cdepy IS pean3aliiu 3TOU MOTPEOHOCTH.

[TosToMy mporpaMMHBI MaTepuaid COAEPKUT B JOCTATOUYHOW Mepe MPAaKTUKYMbI, OIBITHI,
HKCIIEPUMEHTHI, YTO HEM3MEHHO SIBJISCTCS TPUBJICKATEIBHBIM M ITO3HABATEIBHBIM JIJISl IETEH NaHHOMN
BO3PACTHON KaTErOpHUH.

O0BbeM U CPOK 0CBOEHHS MPOrPaMMBbI

Cpok peanuzanuu nporpaMmmel — 2 roga (18 mecsuen), 216 yacos. 108 yacoB B roa. YuebHo-
UCCIIeIOBATENbCKas AEATEIbHOCTh O0yJalOUINXCsd HAUWHAETCs C MEePBOT0 roja 0Oy4YeHHUs, B CBSI3U C
STHM ONTHMAJbHBII COCTaB TPYIIBI cocTaBiseT 12-15 venosek, yuebHas rpymnmna Broporo roja 10-12
00yJaroImxcsl.

®opMbI 00yUeHHS W PEKUM 3aHATHI

dopma 00ydeHus 1Mo MporpaMMe OYHas Ha MPOTSDKEHUH ABYX JIeT. DOpMBI M peXXUM 3aHATHIA,
NPeIyCMOTPEHHBIE MporpamMmoii, coriacytorcs ¢ Hopmamu CanlluH wu Brmouaer B cebs
TEOPETHYECKYIO U MPAKTHUECKYIO YacTh, a TAKXKE IKCKYPCHH.

KonnyectBo 3anatuii B Heaemo — 3 yaca. [IporpaMMHBIN MaTepuail pacCUUTaH:

v' Ha TeopeTtnueckue 3aHATHA (CEMUHAPBI, JIEKIIUH, OCEIbI, BAKTOPHHBI)

v Ilpaktuueckue paboThI (OMBITHI, IKCIIEPUMEHTHI, TA0OpaTOPHBIE PabOTHI)

v’ DKCKypcuu

Leas mporpammbl: (OpPMHUPOBAHUE CHUCTEMBI 3HAHMNA O SIBICHHUSIX HPUPOABI C IMOMOIIBIO
IKCIIEPUMEHTAILHON U y4eOHO-HCCIIeIOBATENHCKON ACATEIHPHOCTH B 001aCTH (PU3UKH.

3anaun: JIMYHOCTHBIE

v ChopMHUpOBaTh OTBETCTBEHHOE OTHOIIEHUE K BHIOIHIEMOM paboTe.

v' Pa3BuTh KauecTBa, MO3BOJSIONINE YPPEKTHBHO paboTaTh B KOJUICKTHBE, PEIIATh CIOPHBIE
BOIIPOCHI OECKOH(IIUKTHO, B MPOIIEcCe AUCKYCCUU HAa OCHOBE B3aHMHOTO YBaXKCHHUSI.



v’ Pa3BUTH TBOPYECKHH MOIXO/ K UCCIIEN0BATENLCKON IEATENLHOCTH.

v ChopMHpPOBATH aKTHBHYIO, OOIIECTBEHHYIO JKU3HEHHYIO TIO3UIIUIO.

MeTanpeamMeTHbie

v ChopMHpOBaTh aKTUBHYIO HCCIIEI0BATENHCKYIO TIO3HUIIHIO.

Pazeumy:

v' JI0603HATEILHOCTD ¥ YBJICYCHHOCT.

v' HaBbIKY KOHIIEHTPAIMK BHUMaHHMs, CTIOCOOHOCTH OBICTPO BKJIKOYATHCS B paboTYy.

v' CocoGHOCTH K CaMOCTOSITEJIbHOMY AQHAJIM3Y, HABBIKOB YCTHOW M IHCHMEHHOW peuH,
MaMSITH.

v HabnroaaTeabHOCTh U YMEHHUS MOAIEPKUBATE IPOU3BOJILHOE BHUMAHUE.

v’ 3aHTEPECOBAHHOCTD B PE3YJIbTATaX IPOBOAUMOTO HCCIIEIOBAHUS

Oopa3oBartesibHbIE (MPeAMeETHbIE)

v ChopMHpOBaTh y 00YUAIOIIMXCS TOHUMAHKSI BCEOOIIIEH CBSA3H SBICHU TIPUPOIBL.

v' [103HaKOMHUTL C OCHOBHBIMH METOJAMH M [PUHIMIIAMA BEAECHHA WCCIEIOBAHUNA U
HKCHEPUMEHTOB.

Hayuumy:

v ®opMyJIHpOBaTh TPEAMET, LEJb U 3a/[a4i UCCIIEI0BAHMS, BBIJIBUTATH THIIOTE3Y.

v' HaxoauTh U aHAIM3UPOBATH HHPOPMALIUIO O TOM, YTO M3BECTHO 00 UCCIIEAYEMOM SIBJICHHH.

v' TIpOBOAUTE ONBITHI U DKCIIEPUMEHTEL.

v CobroaTh TpaBuIla JIMYHON M OOIIECTBEHHOM TEXHUKU 0€30MacHOCTH; 6€30IIaCHOCTH TIPH
MIPOBEICHUH MPAKTHYECKUX PAOOT (IKCIIEPUMEHTOB, OTIBITOB)

v AHaIM3MPOBAThH PE3YJIbTATHI DKCIIEPUMEHTOB, (POPMYIIUPOBATH BBIBOIBI.

v Ucnonw3oBaTh 1abOpaTopHOE OOOPYJAOBAHME M HHCTPYMEHTHI, HEOOXOAMMBIE JUIs
MIPOBEICHUS UCCIIEIOBAHUS

v Buzets Kpacoty B GHU3MKE NPUPOIHBIX SBJIECHUH, OoJiee TITy0OKO YyBCTBOBATH MIPEKPACHOE,
YTO JJOJKHO CIIOCOOCTBOBATH BOCIIUTAHUIO HEPABHOIYITHOTO OTHOIIECHUS K MPoOIeMaM OKpyKarolen
Cpelbl.
IInanupyemMble pe3yJbTaThl
[Tocne mepBoro roaa ody4enusi, ooydaromuecs OyayT

3HaTh:

v YTO U3y4daeT QU3HKa;

4 CMBICT TIOHATHI: (QU3NYecKoe sBI€HUE, (U3MYECKH 3aKOH, BEIIECTBO, MaTepus,
B3aNMMO/ICHCTBHE;

4 npuMepbl (PU3MUECKUX SIBICHUN: MEXaHUUYECKUX, TETUIOBBIX, DJEKTPHUUECKUX, MAarHUTHBIX,
CBETOBBIX SIBJICHUSAX

4 M3MEpUTENbHbIE TPUOOPHI, KOTOPBIMU TMONb3yeTCs (PHU3MKA: UX CXOJACTBA WM OTIHYHUS;

Ha3HAYEHUE U NPaBUIIA UCTIONB30BaHUS MPUOOPOB M 000PYTOBAHUS /ISl SKCIIEPUMEHTOB.
YTO TaKO€ MOJIEKYJIa U JIeJIaTh €€ MOJIeNb U3 MOAPYUYHBIX CPE/CTB;

COCTOSIHUSI BEIIIECTBA U X CBOWCTBA,

MeXaHU3M sBJIeHus 1uhdy3um;

9TO TaKOE CHJIa U KaKhe CHUJIBI OBIBAOT;

yCJIOBHE TJIAaBAHUSI TEJI;

MPOCTHIE MEXaHU3MBI;

KaK ycTpoeHa 3emisi M YTO Takoe aTMocdepa;

ctpoeHre COJTHEYHOM CUCTEMBI;

OCHOBHBIE METO/Ibl, IPUMEHSEMBIE B CCIIEIOBATEIbCKON JEATEIbHOCTH.
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MOJIb30BaThCsl  JIAOOPATOPHBIMU TNPUOOpPAaMU U HMHCTPYMEHTAMH, HEOOXOAMMBIMU ISt
BBITIOJTHEHUS] KOHKPETHOTO HccieoBaHus. BecTu 3anucu HaOmoAeHuid TeTpaau u pabodeld TeTpaay;
v IIPEACTABIIAT PE3YJIbTAThl U3MEPEHUN;

v permarh MPOCTEUIINEe KAaYeCTBEHHBIE 3a/ladyd Ha MPUMEHEHHE HW3YYEHHBIX (PU3UUECKHUX
3aKOHOB;
v OCYILIECTBIISITH CAMOCTOSITENIbHBIN MOUCK MH(OPMALIUKA €CTECTBEHHOHAYYHOTO COJECpPKAHUS

C HUCIOJIb30BAHHUECM PA3JIMYHBIX UCTOYHUKOB (y‘IGGHBIX TCKCTOB, CIIPABOYHBIX U HAYYHO-TIOITYJIAPHBIX



W3/IaHA, KOMITBIOTEPHBIX 0a3 NaHHBIX, pecypcoB HMHTepHeTa), ee 00pabOTKy W TpeACTaBICHUE B
pasHbIX (popmax;

WCTIOJIh30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B IIPAKTHUECKOU eI TEITbHOCTH;
O0Ja1aTh HABBIKAMM:

v CaMOCTOSATEILHBIX HAOIIOIEHU 32 00BEKTOM MCCIIEIOBAHNS;

4 U3MEPEHUM TEMIIEpaTyphl, MacChl, O0ObEMa, PACCTOSHMS, PA3MEPOB MalbIX TEN C
HOMOILLIO PSIOB, IPOMEKYTKA BPEMEHHU;

4 COOPKH yCTaHOBKHM JUISl OKCIIEPMMEHTA 110 OIMCAHUIO, PUCYHKY, CXEME;

v [OCTaHOBKH DKCIIEPUMEHTA,;

v BBINOJIHEHUS peepaTUBHOM U HEOOBIION KCCIIEI0BATENLCKON paboOThI.

I[Tocie BTOporo roga ody4enusi, o0yJaromuecs OymayT

3HaTh:

v OCHOBBI a9POINHAMHUKH;

v MOHSATHE BJIA)KHOCTH;

4 HOHATHE IUIOTHOCTH, HHCTPYMEHTHI HEOOXOJMMBIE IS OIIPEAEIEHHUS IIOTHOCTH;

v BUJIBI CHJI M X OTJIMYHUTEIBHBIE OCOOEHHOCTH;

4 3aKkoH Ilackans Ui )KHUIKOCTEH U ra3os;

v COOOIIAMOIINECS COCY/IBI M UX OCOOEHHOCTD;

4 OCEHHHE, 3MMHHUE U BECEHHHUE (PU3MUIECKHE SIBJICHNUS;

v Ha3BaHHUS 30/JMAKATIBbHBIX CO3BE3INN;

v CTPOEHHME MIIAHET COJHEYHOM CHCTEMBI;

v YTO TAKOE KOMETA U aCTEPOHIBI.

YMeTh:

v IPOBECTU IMOUCK B MHTEpHETE MaTepHaloB, CBA3aHHBIX C IPOBOAMMBIM
UCCIIEIOBAHNEM;

v IOCTABUTH LIEJU Y 331a4H UCCIIEJOBAHMS;

4 COCTABUTB IUIAH IPECTOSIIErO UCCIIEJOBAHUS

v MaTeMaTHYECKH 00pabaThIBaTh PE3YILTATHI H3MEPEHUIA;

4 IPENCTABIATE PE3YIILTATHI U3MEPEHUMN B BUJIE TAOJIHII;

v cobparh MaTepuaj, MpPOBECTH €ro aHamu3, O00OOIIEHWE W CHeIaTh BBIBOIBI 110

MIPOBEJICHHOMY HCCIIEIOBAHUIO.
O0./1a1aTH HABLIKAMM:

4 CaMOCTOSTENILHBIX HAOIOJCHUH 32 00BEKTOM HCCIICIOBAHUS;

4 UCIONIb30BaHUs  J1a00OpaTOpHOTO  OOOPYIOBaHMS, HWHCTPYMEHTOB U  MIpUOOpPOB,
HGO6XO}II/IMBIX JUJIA HpOBCILCHI/Iﬂ OIIBITOB H SKCHepI/IMeHTaJ'II)HI)IX HCCHGI{OBaHHﬁ, B TO 4YHCIEC,
BBIXOJSIINX 32 paMKH Kypca (pU3UKU CpeTHEel IIKOJIbL;

paboThI ¢ psAJIOM KOMITBIOTEPHBIX Iporpamm, BKIo4as popmar Mppt;

OCMBICIIEHHE TIONyYEHHBIX Pe3yIbTaTOB UCCIEAOBAHNUS;

IIOATOTOBKHN Hp€3eHTaHI/II/I;

odopmIIeHHEe UTOTOBON PabOTHI;

MyOJIMYHBIX BBICTYIUICHUH.

MexaHu3M OLEHKHU Pe3yJIbTATOB

B cTpykType nporpaMMbl BBIIEISIIOTCS 1BA OCHOBHBIX KOMIIOHEHTA - TEOPETHUYECKUM M TPAKTHUYECKHUIA.
[Tocneanuii BkItOYaeT B ceOs OTPabOTKY MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JI pealu3alliu
WCCIICJIOBAHMS, ¥ COOCTBEHHO BBITIOJTHEHHME MPOSKTHOW WIIM HCCIIEIOBATEIbCKOW paboThl. B cBsi3m ¢
ATUM MEXaHU3M OIICHKH MOTYYaeMbIX PE3YJIbTaTOB MOXKET OBITh Pa3IMYHbIM.

Texkymmii KOHTPOJIb 32 YCBOCHHEM TEOPETUIECCKOTO MaTepHalia HOCHT XapaKTep OMpoca WK 3a4eTOB
M0 OTJENbHBIM TeMaM (pazaenam). Tekyluil KOHTPOJIb OCBOCHHUS MPAKTUYECKOW YacTH MPOTPaMMBbI
OCYIIIECTBIISICTCS. B TPOIECCE BBHIMOJTHCHHS FOHBIMH HCCJICIOBATEIIIMH 3TAllOB CaMOCTOSTEIbHBIX
pa0or.

@dopMoii WTOroBOro KOHTPOJIsI, B JaHHOM cliydae, SBIISETCS ydYacTHe OOydYaroImerocss B
KOH(epeHIINH, TPEICTABICHNE U 3alIUTa MPOSKTHO-HCCIIET0BATENbCKONW PabOTHI.
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CpencrBamu peajM3aluy NPOrpaMMbl Kypca siBJIsIeTCS:



v co3manue atMocephl 3aWHTEPECOBAHHOCTH KaXKIOTO oOydaromierocs B paboTe TpyYIIIbI
IMyTECM BOBJICUCHUS €TO B y‘-ICGHyIO JACATCIIbHOCTD,
v CTHUMYJIUPOBaHHE O0YYAIOMIMXCS K BBICKA3bIBAHUIO, MCIIOJF30BAHHUIO PA3IMYHBIX CIIOCOOOB

BBITIOTHEHUS 3aJIaHHI;

v UCIOJb30BAHUE HA 3aHATHUAX Pa3IMYHOIO JIUAAKTUYECKOIO Marepuana, MO03BOJISIOLIETO
o0yJaromumcst BIOUpaTh Hanbosiee 3HAaYUMBbIe JUTSI HUX BUJBI 1 (POPMBI y4eOHOTO Coep KaHus;

v IIPOBE/ICHUE HA 3aHATUSAX 3aHUMATEIbHBIX ONBITOB U (POHTAIBHBIX PabOT, 3HAYUTEIHHO
YCUJIMBAET UHTEPEC 00yUYarOIMIUXCS.



Y4eOHO-TeMaTH4YeCKHH IJIaH NMEPBOro roaa o0y4eHust

HabmroieHue TpaekTopun ABUKEHUS IapUKa.

Tema KosmyecTBo 4acoB

11/T1 Bcero  [Teopus [ IpakTuka

1. BBenenue 3 2 1
Uro Ttakoe ¢usuka? Kak ¢usuku  momydaror3 2 1
uHpopmanuio o mnpupoxae? IIpaBunma 6Ge3omacHOro
0OpalleHus ¢ BEIECTBAMH B OBITY U B JTAOOpATOPHH

2. HN3mepsiem 9 3 6
M3mepennss W HW3MepUTENbHBIE mpubopel. Macca.3 1 2
3mepenune macchl. CaMOJICIIbHEIC BECHI.
3mepenne TMHEUHBIX pa3MEPOB. 3 1 2
[TpakTnueckas pabora «/3mMepeHue IIMH MaJbIX Tel.
3mepenue 1iomann U oobéma Ten. M3meputenbHbBIN3 1 2
UIMHIP (MEH3YpKa).

[IpakTueckass pabora «M3mepenue o0bEMa Tena
HENPaBUILHON (OPMBI»

3. N3 yero Bce cocTout? 12 4 3
dopma, o0beMm, 1BeT, 3amax. [IpakTmueckas pabdora3 1 2
«CpaBHCHHE XapaKTEPUCTHK TEID»

Uro BayTpH BemectBa? OT yero tena pa3oyxaroT? 3 1 2
Mojienb MOJIEKYJIbI.

CoCTOSIHMSI BEILIECTBA. 3 1 2
[IpakTueckas pabora «HaOnrogeHwe  pa3TUYHBIX

COCTOSIHHM BEIIECTBA»

[Touemy TpymHO pa3zopBaTh Tpoc? BzanmonelicTBre3 1 2
JACTHUII BEIIECTBA.

[IpakTnueckass pabora «Habmonenue uddysuun B

PKUIAKOCTHU U Ta3e»

4. B mupe B3aumoneiictBusi? 18 6 12
Nueprusi. 3 1 2
[TpakTnyeckas pabora «Mojesb MEpTBON NETIN
B3aumoneiicTBue Tei. 3 1 2
Cwitbl. 3mepenue cui. 3 1 2
[TpakTuueckas paborta «HabmoneHne pa3nuuHbIX BUAOB
nedopmarum»

[ToueMy 3aocTpeHHBIC MpeaMeThl Koarouu? [laBieHne3 1 2
TBEPIBIX TEI.

OmnpeneneHne aBICHHUS TBEPIOTO Tela.

ApxumeioBa cuiia. Mope, B KOTOPOM Helb3s yTOHYTh? |3 1 2
OrnpeneneHne TeMaTUKU IPOEKTHBIX paboT 3 1 2

0. B mupe npupoasbl 27 9 18
B mupe nmxymmxcs Tei. 3 2 1
Habmro/1eHrue OTHOCHUTEIIBHOCTH JABYKCHUS. A JIBHKETCS
U TEeNo?

Tpaekropust. [Ipolinennsiii myTb. CKOpPOCTS. 3 1 2




B mupe 3Byka.
Uto Takoe 3BYK U Kak ero co3narb? HutsHoit TenedoH.

B  wmupe Temnorel.  Temmneparypa.  M3mepenue
TEeMIIepaTyphl BOJBI, BO3yXa.

[TpakTiueckass pabota: MOXHO JM BOJY BCKHUIISITUTH B
OyMa)KHOM CTaKaH4YMKe?

B mupe cBera.
Kaxk o6pasyrorcst Tern? OT yero ObiBaeT pamyra?

B MHUPC Maru€TusmMa: MarHuTHBIC TaHIIBI.

B Mupe 3nexkTpuuecTBa: JIEKTpU3aLUs.
[IpakTiueckas paboTa: DIEKTPOTPYCHILIKA.

DKCKYpCHSI:
Dur3rKa BOKpYT HacC

CaMOCTOSTEILHOE HCCIICAOBAHUC

B mupe 3Hepruu

[IpocThie MEXaHU3MBI.

—

OHeprus. Bunabl sHeprumn. AsbTepHaTUBHBIE HCTOYHUKU
DHEPIMM: MEXAaHUYECKUE DIIEKTPOCTaHLUH, NPUIMBHBIC
DIIEKTPOCTAHLUU OMOJIOTUYECKOE TOILUIUBO. ATOMHas
SHeprus u 6€301acHOCTb.

Wl woo[w
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3eMJIsi HALII 10M PO/IHOIA.

Kak yctpoena 3emisa? CtpoeHue 3emiu.

ATMmocdepa — uto 310? MOoXeT i1 BO3AyX JaBUThH?

CaMOCTOSITEIIbHOE HUCCIIEIOBAHUE: 3arpsisHEHUE
aTMocQepsl U ruapochepsl.

wl N NN

B mupe kocmoca

15

—

0

Beenenue B ACTPOHOMUIO. Yro nu3ydacr aCTpOHOMI/ISI?

3Be3HOE HEOO U CO3BE3 U,

| N[O

[TpakTideckast pabota. DKCKypcHsl.
«HaOmronenue 38e31HOr0 HeOaY.

WIN|

[ InaneTe! 3¢eMHOM rpynnsl. Bee o muianerax.

[lnma"geTsl ruradTel. Bee o mraHerax.

BolinoJHeHre MUHH- IMPOEKTOB

OnpeneneHne Ha3BaHUS IIPOEKTa, LEIW U 3a7ad
MCCIICIOBaHMs, O(OPMIIEHHUIO DPE3YJIBbTATOB IPOEKTHOH
e TEIIBHOCTH

(=Y ey A=y =

N[ BN

OdopmieHne pe3ysbTaToB MPOEKTHON JAesITENbHOCTH.

3anuTa mpoeKTa

NTOI'O:

108

36

72




Coaeprxanue nporpaMmbl NEPBOro roJga 00y4eHust

Tema 1. BBenenue

3HAKOMCTBO C rpymnmnoil. TexHuka 0e301acHOCTH.

Henmu u 3amaum mporpammsl. [Ipupona. SABnenust npupoasl. Uto m3ydaer ¢usuka? Habmonenus u
OIIBITHl — METO/Ibl HAYYHOT'O IT03HAHUS.

N3mepenne Gpuandyeckux BEIHUUH.

Tema 2. U3mepsiem

Teopus

W3mepenus u nuameputenbHble Npubopsl. M3mMepenue TMHEHHbIX pa3MepoB Tell. ENWHUIBI n3MepeHusl.
Wzmepenne miomamu. M3mepenue oowvéma Ten. M3mepurenbHbl mumuHAp (MeH3ypKa). EnuHUIb!
n3MepeHus BpemeHu. Macca. M3smepenue maccel.

[IpakTHyeckue 3aHATUs

1.CamonenpHEIE BECEL.

2.M3mepenure MajbiX JUIMH CIIOCOOOM PSIZIOB

3."U3mepenue oobpema Opycka

Tema 3. U3 uero Bcé cocTout

Teopus

®opma, o0beM, 1BeT, 3anax. CocTosiHME BellecTBa. J[BrkeHue yacTull BellecTBa. BzanmopelictBue
YacTHI BEUIECTBA.

[IpakTHyeckue 3aHATUs

1.CpaBHEHUE XapaKTEPUCTUK T

2.M3roToBiieHHE MOJEIN MOJIEKYI

3.Ha6monenue nuddysuu

4.HabmroieHre pa3InuyHbIX COCTOSTHUM BEIIECTBA

Tema 4. B mupe B3aumMoaeiicTBUs

Teopus

Wuepuus. Bzanmopeiicteue ten. Cuna. M3mepenue cui. IloueMy 3aocTpeHHBIE NPEAMETHI KOIHOYHA?
JaBnenune TBEPBIX Tesl. Apxumenosa cuia. Mope, B KOTOPOM HeEJlb3s1 YTOHYTh?

[IpakTHueckue 3aHATHs

1. Mopens MepTBOM NETIN

2 «PeakTUBHBIN) IIAPUK

3. HaGmonenue pa3nuvHbIX BUIOB JehopMannu

4.  OmnpeneneHue 1aBjieHUs TBEPAOIo Teja.
)
6

[InaBaromee sio
Omneit «JIomouka»

Tema S. B mupe npupoasi
Teopus
B mupe aBuxymuxcsi tea. HabGmioneHne OTHOCUTENBHOCTH NBIDKCHHS. A JBUKETCS JIM TENO?
Tpaexropus. [Ipolinennstii myTs. CKOpPOCTS.
Habmtoienue TpaekTopun JBUKEHHS IIapUKa.
B mupe 3ByKa.
UYTto Takoe 3BYK M KaK €ro co3faTh?
B mupe temnortel. Temneparypa. M3mepenue temnepaTypsl Bojbl, Bo3ayxa. [IpakTuueckas padora:
Mo’kHO JT1 BOY BCKUIISATUTH B OyMakHOM cTakaHuuke? B mupe cBera.
Kak o6pasytorcst Tenu? Ot yero ObIBaeT paayra?
B Mupe Mmarserusma: MarHuTHbIE TaHIIBL.
B mupe 3jiekTpHYecTBa: IEKTpU3ALMSL.
[IpakTryeckue 3aHATHS

1. Tlonmy4yeHue TPACKTOPHH JABMKEHUS

2. Ortkyna Oepetcs BeTep

3. Hursnoit Tenedon

4, Kunstox B OyMa)XHOM CTaKaHYHKE

5. B mupe Tenei




6. OmsiT «Pagyra»
7. MaruuTtHble TaHIIbI
8. DmekTpoTpycuIka.
Tema 6. B mupe 3nepruu
Teopus
[Ipocteie MexaHu3Mbl. OJHeprus. Buasl sHepruu. AJNbTEpHATUBHBIE MCTOYHUKU DHEPIUM:
MEXaHUYECKUE JIJIEKTPOCTAHLIUHU, MPUIMBHBIE JJIEKTPOCTAHLUU OMOJIOTMYECKOEe TOIUIMBO. ATOMHas
SHeprus u 0€30MacHOCTb.
[IpakTuyeckue 3aHATHS
1.13yuyenue neicTBUS pblyara 1 MPOCThIX MEXaHU3MOB
2.Brruncrienne MexaHM4ecKon paboTh
Tema 7. 3eMuis1 HaII 10M POTHOM
Teopus
Kak ycrpoena 3emmsi? Crtpoenume 3emiu. Atmocdepa — uro 3107 MOXKET M BO3AYX JaBUTH?
3arpssHenne atMocdeps! u ruapochepsl.
[IpakTuyeckue 3aHATHS
1.bapomeTtp cBouMHu pykamu
2.M3mepeHne BIaKHOCTH
Tema 8. B mupe xkocmoca
Teopus
Uto m3yuaer actpoHomusi? ConHeuHass cucTema. 3Be3qHoe HeOOo W co3Besnus. [lmanersl 3eMHOM
rpynmnsl. [Inanerst rurantel. Bee o manerax.
[IpakTHyeckue 3aHATHS
1. I[IpakTuueckast pabota: Mol Bo3pact Ha pa3HbIX IIaHETAX.
2.CocraBieHue KapThl 3BE3THOTO HeOa.
3.DOxckypeus «HabmroneHue 3Be31HOTO HeOay.
Urpa: «3emns u ConHeuHast CUCTEMay
Tema 9. BoinosiHeHUe MUHH-TIPOECKTOB
OmnpeneneHnio Ha3BaHUS NPOEKTa, LEJIW U 3aJad  HUCCIEIOBaHMS, O(QOPMIICHHIO pPE3yIbTaTOB
MPOEKTHOH nearenbHocTUH. OPopMmileHre pe3yabTaTOB MPOEKTHOM NeATEIbHOCTH. 3alIUTa MPOEKTa.




Y4eOHO-TeMaTHYeCKHUH IIJIaH BTOPOI0 roJa o0y4eHust

Celestia.

Ne ni/m [Tema KoJsnyecTBo 4acoB
Bcero Teopusi |[[IpakTuka

1. BBenenue 3 2 1
Opraau3anuonHoe 3anstue. [IpaBmma OGe3omacHOro3 2 1
00palieHns ¢ BeEeCTBAMHU B OBITY U B 1a00paTopuun

2. Du3nka 0CeHbI0 18 6 12
[louemy camosieTsl HE agatT. ASpOIMHAMUKA. 3 2 1
3roToBIEHHE MOAETH BO3AYIIHOTO 3MEs U APYrux3 1 2
JIETAIOIINX MOJEIIEH.
lcnibiTanue  coOctBeHHBIX — Mozeneil.  Konkypc3 1 2
«JleTarommn 3men»

AtMocdepHbie ocaaku. J[oxkb. 3 1 2
Bnaxxnocts. l3MepeHue BIaXHOCTH BO3ayxa B3 1 2
nomenieHnu 1 Ha ynuie. OdopmiieHre METe0yroJiKa.

CaMocCTOsATeIbHBIC UCCIICIOBAHMUS 3 3

3. B3aumoeiicTBue Tes 15 5 10

[TnotHOCTE. IlpakTHdeckas pabora «OmnpenerneHued 1 2
MJIOTHOCTU MPUPOJIHBIX MaTepuanoBy. (kaprodens)
Bec. HeBecomocTh. MBI KOCMOHABTHI. 3 1 2
[Touemy 3Be3qbl HE MaAalOT? SBIeHUE TATOTEHUS. 3 1 2
Cwita tpenust. [lonb3a u Bpes. 3 1 2
Cuna ynpyroctu. HabmioneHue BO3HMKHOBEHUS3 1 2
CWJIBI YIIPYTOCTH TIPH JehOopMaIiu.

4. /laBJieHHe TBepPABIX TeJl, dKUAKOCTEH 1 ra3oB 21 6 15
JlaBnenne TBepabIXx Ten. OmpenelieHue TaBICHUS,S 1 2
MPOM3BOIUMOTO MPHU XOAbOE M CTOSI HA MECTe.
3axoH Ilackans. JlaBlieHHe B KHUIKOCTSIX M Tra3ax.]3 1 2
JlaBnenue Ha TIIyOMHE JKUJIKOCTH
JlaBneHue Ha JHO Mopel U okeaHOB. MccnemnoBanue3 1 2
MOPCKHX TJTyOUH.

CooOmiaronuecs CoCyapl. 3 1 2
DonTan. M3rorosnenue moaenu GoHTaHa. 3 1 2
lcnibiTaHne COOCTBEHHBIX Mojiesiel (hOHTaHa. 3 3
OnpeneneHne TeMaTUKU MPOEKTHBIX padoT 3 1 2

5. Du3zuka 3uMoii 0 3 6
Mo>HO JIn U3ydaTh npupony 3umoi? Ilporynka Ha3 1 2
3UMHIOK0 nipupoay. Co3znanue npeseHTanuu «Pu3ukal
3UMOID)

CHer, Jie]T ¥ METEIb. 3 1 2
3MepeHre KoJIMueCcTBA BBINABILIETO CHETA. 3 1 2

6. AcTpodusuka 27 8 19
3Be3qHoe Hebo. Co3se3aus. Kapra 3Be3qHoro Heba.3 1 2
[ToBTOpEHNE 3HAHMI TEPBOTO rojia 00yYeHUsl.

[TpakTudeckast paborta: Co3Be3nus 3Be3AHOrO Heba3 3
(pabota 1o kapre)

[Tporpamma Stellarium. Co3Besnus B C Xontoode @4 1 3
HabGmionenne 3a 3Be3nHbIM  HeOoMm. (Beuepnss2 2
PKCKYPCHSI).

[lnanerst  Comueunoit  cuctembl.  [Iporpamma3 3




Jlyna — ecrecTBeHHBIN cryTHUK 3eMiu. HaOmronenue]
JIyHBL.

Kocmuueckne mnyremectBuss Ha Mape. TaliHbl
Mapca.

CatypH. CniyTHUKH U KoJiblla CatypHa.

Acteponbl. KoMetsl. «3Be3101a1b1».

duzuka BecHOIA.

Tasnue apaa. [Iporecc nuapieHus.

Tyman.

BoinojgHeHne MUHH- IIPOCKTOB

OnpeneneHuio Ha3BaHMsI IIPOEKTa, LEIUM U 3a7ay
M CCIIE10BaHMS, 0(OpPMIICHHUIO pe3yabTaToOB
[MPOEKTHOM JESITETbHOCTH
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OdopmieHue pe3yJbTaToOB MPOEKTHOM]
e TeTbHOCTH.

3anuTa npoeKTa

NTOI'O:

108

34

74




Conep:xaHue NpOorpaMMsbl BTOPOro rojaa 00y4eHust
Tema 1. BBenenue
3HakoMCTBO ¢ rpynnoil. Texuuka 0ezonacHoctu. Llenu 1 3a1auu nporpamMmmsl.
Tema 2. ®u3uKa 0CEHBIO
Teopus Ilouemy camonieTsl He nmagaroT. AdpoauHaMuKka. M3rotoeieHrne MoAed BO3AYITHOTO 3MeEsl U
Opyrux Jeraromux wmojaened. Mcembitanue coOcTtBeHHBIX Mojeneid. Konkypc «Jleratommii 3mei»
ATtmochepubie ocanku. JJoxap. BiaaxkHocTh Bo3myxa.
[IpakTuyeckue 3aHATHS
1. W3sroroBieHune MoEIN BO3AYIIHOTO 3Mest
2. V3rotoBneHwue MIIOBUOMETPA
3. 3MmepeHue BIaXHOCTH BO3/1yXa B IOMEIEHUU U Ha yIUIIE.
4.  OdopmiieHne METEOYroJKa.
Tema 3. BzaumoaeiicrBue Tej
Teopus
Hcnonb30BaHue B TEXHUKE MPUHITUIIOB JBUKEHUS KUBBIX CylIecTB. [ITOTHOCTB.
Bec. HeecomocTh. MbI KocMOHaBTHI. [loueMy 3Be3/1bI He nafatoT? SIBneHue tsarorenus. Cuina TpeHusl.
[Tonb3a u Bpea. Cuna ynpyrocTu.
[IpakTrHyeckue 3aHATUs

1.  Ilpaktuueckas pabota «3MepeHue ObICTPOTHI peaKIMK YeI0BEKay.
2. IIpaktunyeckas pabora «OnpeneneHue IOTHOCTH NPUPOJHBIX MAaTEPHATIOBY.
3. IIpaxrtuueckas pabora «HabmoneHre BOSHUKHOBEHUS CHJIBI YIPYTOCTH IIpH Ae(opMarim
4.  Ilpaktuueckas pabora «CpaBHEHHE CHIIbI CYXOI'0 U JKUAKOTO TPEHUS»
Tema 4. JlaBjieHne KUIKOCTEH U Ta30B
Teopus

JaBnenue TBepabIX Tes. Onpenenenre AaBlieHus, IPOU3BOAMMOIO IIPU X0Ab0€ U CTOSI Ha MECTE.
3akon Ilackamns. JlaBneHue B )KUIKOCTSIX U ra3ax. JlaBienue Ha rmyOuHe kuakoctu J[aBneHue Ha JHO
Mopeit u okeaHoB. MccnenoBanue MOPCKUX TITyOuH.

Coobmatomuecs: Cocypl.

[IpakTHyeckue 3aHATHs

I.Ilpaktuueckass pabota «Pacdyer naBieHUs CBOEro Tejda CTOS Ha MecTeé U IpH  XOjabOe»
2.IlpakTudeckas pabora «3aBUCUMOCTH JAABICHUS KUIKOCTH OT TIIYOHMHBI BOJIOEMbBI

3. U3roToBneHue Mojenu poHTaHa.

Tema 4. ®u3zuka 3umMon

Teopus

MosxHo 5u u3yudath npupoay 3umoint? Ilporynka Ha 3umHIOIO Tpupoay. Co3naHue Npe3eHTaIuu
«®Dusuka 3uMoit» CHer, Jel, U METEb.

[IpakTrHyeckue 3aHATHS

1. TlIpaktuyeckas padbora «CBoicTBa CHETa U JIbIa»

2. Tlpaktuueckas pabora «M3ydeHre GopMbl CHEXHMHKH MO MHKPOCKOIOM

Tema 5. Actpodusuka

Teopus

3Be3qHoe HeO0o0. Co3Besnus. Kapra 3Besgnoro Heba. Co3Be3nus B cXoiitobse. [Tnanersr ConHeuHon
cuctemsl. [Iporpamma Jlyna — ectectBennbiii cmytHuk 3emun. HaGmropenuwe Jlynel. Kocmmueckue
nyremectBus Ha Mapc. Taiinel Mapca. CarypH. CnytHukuy 1 konbna CarypHa. Acrepousl. KoMeTsl.
«3Be3onannsh.

[IpakTryeckue 3aHATHs

1. Tsopueckas pabota «5 u MOe co3Be3HE»

2. Tporpamma Stellarium. Co3e3aus ¢.XoiTo63e B peallbHOM BPEMEHH.

3. Tpakruueckas pabora: Co3Be3us 3Be3HOTO HeOa (paboTa 1Mo KapTe)

4. HaGmoxenwue 3a 3Be31HbIM HEOOM. (BeuepHsist SKCKypCHs).

Tema 7. ®du3uka BecHOM

Teopus




Tasnue npaa. [Ipouecc mnasnenus. Tyman.
IIpakTUYeCcKHE 3aHITHS

1.Habmonenne tassaus ipaa. [loctpoenue rpaduka
2.BrinnaBiieHre «BOCKOBOI'O COJIIATHUKAY

Tema 8. IloBTOpeHne

IIpakTHUecKHe 3aHITHS

BrinonnHeHME MUHU TTPOEKTOB. 3aIiTa MUHU-TIPOSKTOB.

MarepuajibHO-TeXHHYeCKOe o0ecredyeHue MporpaMmabl.
na peanuzayuu Ilpocpammuvl Heo6X00uMbl credyrowue ycio8us:

4 HaJgu4yue Yy4eOHOro IIOMEIICHHsI CO CTOJaMH W  CTYJIBSIMH, JOCKOW, TEXHUYECKHM
00OpyIOBaHUEM JIJIsl IEMOHCTPAIIMU HATJISAHOTO MaTepraia, BUICO- U ayJUOMAaTePHAIIOB;

4 y4eOHOE IOMEIIEHUE JOJDKHO OBITh TMPUCIIOCOOJEHO IS TPOBENCHUS (HU3HUECKUX
OTBITOB U HKCIIEPUMEHTOB, B TOM YHCJIE U JUVIUTEILHOTO XapaKTepa;

4 HaJIM4Yue HArIsAHOTO U IUJAaKTHYeCKOro MaTepuana (TabIuibl, CXeMbl U IpYroe);

4 HaJU4Yhe TEXHUYECKUX U JIA0OPATOPHBIX CPEACTB: HWHKEHEPHBIA  KaJbKYJISATOP,

3JIGKTPOHHBIE M aNTE4YHbIC BECHI, PYJETKa, CEKyHAOMEp, TepMOMETp, OapoMeTrp, IMCUXPOMETP,
MeTeocTtanusi, Habopel «tOHBIH ¢u3uk», «Mexanuka ['ammneo», «AJTbTEpHATUBHBIE HCTOYHUKU
SHEpPrumM», XMMHYecKas Iocyaa (MUIETKH, NMPOOMpKH, KoiaObl, yamiku Iletpm u T1..), cpeacrtBa
WHIUBUAYAJIbHOMN 3aIUTHI;
v HaJINYMe METOANYECKON ONOINOTEKH;
v HaJIMuue KOMIBIOTEPA, MHTEPAKTUBHBIX KOMIIbIOTEPHBIX IPOrPaMM, CKOPOCTHOI'O JIOCTyIa
B VHTepHeT, Ui OCylIeCTBICHUs MOAOOPKH MH(MOPMAIMK U JUTEPATYphl MO TEMaM BBINOJIHAEMBIX
UCCIICJOBAHUM.
IIpaktnyeckas wacte IIporpammbl peanusyercs C MCIOJIB30BAaHUEM pAa3JIMYHBIX HPUOOPOB U
UHCTPYMEHTOB:
BECHI,
OGapoMeTphI-aHEPOUIbI,
TEPMOMETDHI,
MarHmrhl,
IJIACTHHA U3 OPICTEKIIA,
naboparopHas nocyza (mpoOupku, KoJaobl, MUNETKH, yaku [letpu u T.1.),
MHUKPOCKOII,
CpEICTBA MHIMBUTyaTbHOM 3alllUTHI.
IIpumepnvie memul yuebHO-UCCIE008AMENLCKUX PAOOM, BLINOIHAEMBIX 00YYAIOUWUMUCA.!
«BnusHrEe MarHUTHOTO MOJISL HA POCT PACTEHUI»
«BnnsiHHE BIa)XHOCTH BO3/1yXa Ha pOCT PaCTEHUID»
«BblsicHEeHUE cTenenn 3arpsi3HeHUs Bo3ayXxa ¢.X0uTo03e»
«Moti ¢ponTan». Mcnpitanne Mosienu (poHTaHa.
«M3ydyeHne CHeXXHOT0 MOKPOBA BO ABOPE IIKOJIBI»
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Crnmcok Jureparypbl
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1. Lg Beenenue 3 [Ipe3enTanus oobenunenus. Urpa- myremecrsie |[AHKETHPOBaHUE, orpoc 1o
z MHCTPYKTAXY, pedIiekcus
Q
2. | aM3MepeHust 1 M3MEPHUTEIbHBIC IPUOOPBI. 3 OOBsicHeHHE, TPOCMOTP BUAeOMaTepHana, obecena [Peduexcus
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3.| [M3MepeHue TUHEWHBIX pa3MeEpOB. 3 Paccka3, 00bsiCHEHHE, IPOCMOTP BHAeOMaTepuaia,Pediaexcus
o MpakTnyeckas pabora «M3MepeHne IIMH MalbiX Oecena. Pabota B rpynmax
Srem».
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S
4.| ,M3mepenue ILIOIIAIN u 00BéMa Tei.3 Paccka3, oOwsicHeHue, Oecenma, wunrocTpanus,lect mo Tteme  «M3mepenus.
S{U3MepHUTENLHBIN HMIMHADP (MEH3YPKA). NunuBuayanbHas paboTa M3mepuTenbHbIe TPUOOPHD»
Z
~
o
.| 4 /@opma, 00beM, LIBET, 3amax. 3 OOBbsCHEeHUe, WIUTIOCTpAIus, TUCKYCCHsI, OPOCHO-Pedekcus
& OTBETHBI METOJI, YACTUYHO-TTOUCKOBBIA METOT
Z
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o
6.| ,[Uro BHyTpHM BemecTtBa? OT yero Tena pa3Oyxaror?3 Paccka3, oOwsicHeHue, Oecena, wuuocTpamus,lIpakTudeckoe 3ajaHue
S{Mozens MOJIEKYJIBL. TIMICKYCCHSI, TpaKTH4decKas padora.
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»
S
7.| &/CocTosiHUS BellecTBa. 3 Pacckas, o0bsicHeHHEe, TPOCMOTp BuaeoMaTepuaia,l[pakTuaeckoe 3aqanme
©
= Oecena
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Q
8.| [[louemy TpyaHo pazopBaTh Tpoc? BzaumoneiicTBue3 Pacckas, o0bsicHeHHe, TpOoCcMOTp Buaeomarepuana,lect mo  Teme  «CTpoeHue]
Yol
\S{HaCTHII BEIECTRA. Oecena BEIECTBA
"
S
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0.| [Muepuus. Pacckas3, oObsicHeHME, pelleHHe CUTyaunoHHBIX|KoekTuBHasS peduexcus,
¥al
& 3azad, mpakTuieckas pabora [IPAKTUYECKOE 3aJjaHHeE.
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10 a B3aumopeiicTBue Ten. Pacckas, oObscHeHMe, pelleHHe CUTyalnoHHbIX|KoekTuBHAsS peduekcus,
9 3azady, mpakTuieckas pabora [IPAKTUYECKOE 3aJaHKE
]
o
11 |Cunsl. U3mepenue cui. Pacckas, o0BsicCHEHHE, TPOCMOTp BUAeoMaTepuana,Pedekcus
Oecena
12| 2lloueMy  3a0CTpeHHBIE  TpPEOMETHl  KOIIOYHU? Pacckas, o0bsicHEHHE, TPOCMOTpP BuaeoMarepuana,KomnekTuBHas peduexcus,
JlaBneHue TBEPABIX TEII. Oecena, paboTa B MUHHU-TPYIIIAX MPaKTUYECKOE 3a/IaHNE
13 A/ApxumenoBa cwia. Mope, B KOTOPOM HEIb3s Pacckas, o0bsicHeHHe, TPOCMOTp BUaeoMarepuana,lirpa «Bzanmopeiicteue Tem»

YTOHYTbH?

Oecena, paboTa B MUHU-TPyIIIax
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OnpeneneHue TeMaTUKU IPOEKTHBIX padoT

WupuBuayanbHas paborta

Pednexcus

15

mexadphb jrexadpsb [nekadphb jrekadbps [HOSOPb

B wmupe  mBmwxymmxcs — Tten.  HaOmronenue
OTHOCUTEJIbHOCTH JBUKEHUS. A JBUXKETCS JIU TEI0?

Pacckas, o0bsicHEHHE, TPOCMOTpP BUEOMaTepHaa,
Oecena

KosmekTuBHas
MPaKTUYECKOE 3a/IaHNe

pednexcus,

16| [Tpaexropus. IIpoiineHnsrii myTh. CKOPOCTB. Pacckas, o0bsicHEHHEe, TPOCMOTpP BUJeoMarepHaia,Peduekcusi, TeCTUpOBaHUE
§ Oecena, MHIUMBUAYalIbHAs paboTa
/M
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17) B mupe 3ByKa. Pacckas, o0bsicHeHHe, TPOCMOTpP BUAeoMaTepuana,Pedexcus

YUto Takoe 3BYK U KaK €TI0 CO3,Z[3.TB?

Oecena, paboTa B MUHU-TPYIIAX

18

SITHBAph [THBAPb

B wmupe Temnorsl. Temmneparypa.
TeMIIepaTypbl BOJIBI, BO3yXa.

N3mepenue

Pacckas, 6ecena, npe3eHranus, pabota B pabouei
TeTpagu

HpaKTI/I‘{CCKOe 3aJaHuC
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B mmpe cBera. Kak oOpasyrorcs Tenu? Ot dyero
ObIBaeT paayra?

Pacckas, Oecena, nmpe3eHTarus, pabora B padouei
TeTpanu

HpaKTI/I‘ICCKOG 3aJaHuC
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B MHUPEC MAaro€TusmMa: MarHuTHBIC TaHIbI.

Pacckas, Oecena, nmpe3eHTanus, pabora B pabouei
TeTpaau

HpaKTI/I‘ICCKOG 3aJaHuC
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B MHUPEC BJICKTPUYIECCTBA: DJICKTPU3aALUA.

Pacckas, Oecena, nmpe3eHTarus, pabora B padouei
TeTpanu

Tect «Puznueckue sIBJICHUS)
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Okckypeusi: Pu3nka BOKpYT Hac

[IpakTuueckas pabora

BukTopuna

23

(heBpaib|heBpanb (heBpasib |(peBpanb |THBAPH

CaMOCTOSTEIILHOE HCCIICAOBAHUC

NunuBuayanbHas paboTa

HpaKTI/I‘{eCKOC 3aJaHuC
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27 |AtTMocdepa — uTo 3T0? MOXET JIM BO3/1yX J1aBUTh? Jluckyccus, OpOCHO- OTBETHBIM METO/I, YaCTUYHO-[ [pakTnyeckoe 3ajaHue
TTOMCKOBEIN METOI
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28 (CamocTosATenbHOE  HCCIEIOBaHME:  3arps3HEHHE WuauBuayanbHas paboTta Wccnenosanue

aTMochepsl U TUIPOCchEpHI.
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29 oBBenenne B actpoHoMuio.  UYrto  m3ydaer JIMcKyccHsl, OPOCHO- OTBETHBIH METOA, MPocMOTpPeduiekcust
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34 ’§ OnpeneneHne Ha3BaHUsI IPOEKTa WNunuBuayanbHas padoTa
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38 [[louemy camoiieThl HE MAAAIOT. Paccka3, 00bsiCHEHHE, IPOCMOTp BHUAeoMaTepHana,Pediaexcus

A3pOMHAMUKA.

CEHTSIOph

Oecena, MHIWBHIyaIbHas paboTa




BHIcO(UIIbMa HHIMBHIyaTbHas paboTa
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42| BrnaxHocTb. W3MepeHue BIAKHOCTH BO3JIyXa B Pacckas, o0bsicHeHHe, TPOCMOTp BuaeoMarepuaa,OPpopmMiIeHre METeOyroyika
2 TOMEIICHUH U Ha YIIHIIC. Oecena, paboTta B rpyImax
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o,
=
=
~
S
44 [lnotHOCTh. IlpakTHueckas pabora «OmnpeneneHue [IpesenTtamnus, mpocMOTp BUAeoMarepuania, oecena,l[Ipaktuyeckoe 3amanue
a TUIOTHOCTH NPUPOAHBIX MaTepHuaIoBy. (KapTodens) WHAWBUyallbHas paboTa
©
N
=
4
o
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Cuna tpenus. [lons3a u Bpes.

Jluckyccus, ONpOCHO-OTBETHBIA METOJ, YaCTUYHO-
MOMCKOBBIA METO/I, IPOCMOTP BHICO(PIIEMA

HpaKTI/I‘ICCKOG 3aJaHuC
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[Tporpamma Celestia.

MapT
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% (pabota 1o kapre) Oecena, MHIMBHUIyaIbHas paboTa
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63 [[lmanersr COTHEYHOH CHCTEMBI. Pacckas, o0bsicHEHHe, TPOCMOTpP BUIeOMaTepHana, [ eCTupoBaHue

Oecena, paboTa B rpynmax




64/ lyna— ectectBeHHbI criyTHUK 3emun. Habmronenue Paccka3, 00bsicCHEHHE, IPOCMOTP BUJeoMaTepuana, I ecTupoBaHue
JIyHBI. Oecena, MHIMBUyalbHas paboTa
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65 |[Kocmmyeckme mnyrtemectBus Ha Mape. TaiiHbl Paccka3, 00bsicCHeHHE, IPOCMOTP BHUAeOMaTepHuaa,Pediaexcus
Mapca. Oecena, MHIMBHIyaIbHas paboTa
.
<
=
66| (Catypn. CiyrHuKH 1 Konbla CaTypHa. Paccka3, 00bsiCHEHHE, IPOCMOTpP BHIeoMaTepuaia,Pediaexcus
a Oecena, MHIMBUyalbHas paboTa
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qé; Oecena, paboTa B rpyImax
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68 [Tasuue ipaa. [Ipomecc muraBieHuUs. Pacckas, o0BsicCHEHHE, TIPOCMOTp BHcoMaTepuaa,[IpakTnaeckoe 3aaHue
A Oecena, MHIMBUyalbHas paboTa
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