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IlosicHuTeILHAA 3aMUCKA

dusznyeckoe 00pazoBaHHE B cUCTEME OOIIETo U CpeIHEro oOpa3oBaHMs 3aHHUMAET OJHO U3 BEAYIIMX
MecT. SBnsisAch GyHIAMEHTOM HAay4YHOTO MHUPOMOHHMMAHHs, OHO CHOCOOCTBYET (POPMHPOBAHMIO 3HAHUN 00
OCHOBHBIX METOJIaX HAYYHOI'O MO3HAHMUS OKPYKAIOIIEro Mupa, (GyHIAMEHTAJIbHBIX HAYYHBIX TEOPHH U
3aKOHOMEPHOCTEH, (HOPMHUpPYET Yy YYaIMXCS YMEHHS MCCIIEOBATh U OOBACHATH SIBICHUA NPUPOABI U
TEXHUKH .

Kak mkonpHBINH npeaMeT, (pu3nka o01aaeT OrpOMHBIM T'YMAaHHTAPHBIM MOTSHIIMAIOM, OHA aKTUBHO
dbopMupyeT HHTEJUIEKTyaldbHble M MHPOBO33pEHUECKHE KauyecTBa JuU4HOCTH. Jluddepenumnanus
npearnoiaraeT TakKyl0 OpraHu3alMio mporecca OOydeHHs, KOTOpas YYMTHIBA€T WHIUBHUIyaJbHBIC
O0COOEHHOCTH YYaIIUXCs, X CIOCOOHOCTH W MHTEPECHI, TUIHOCTHBINA OMbIT. [{uddepennmanus oOyueHus
¢u3nKe MO3BOJSAET, C OJHOW CTOPOHBI, 0OECHeUuTh 0a30BYIO MOATOTOBKY, C APYrod — YIOBIETBOPHUTH
MOTPEOHOCTH KaXA0r0, KTO MPOSBISET HHTEPEC U CIIOCOOHOCTH K MPEIMETY U BBIXOAUT 32 PaMKU U3yUYEHUS
(U3MKHK B IIKOJIBHOM Kypce.

PabGouast mporpamma 3aHATHH BHEYpPOUHOH JesTenbHOCTH To ¢usnke «du3nka B 3a7adax u
JKCIIEPUMEHTAX» TMpeAHAa3HAUYCHA [UIs OpTraHM3allii BHEYPOUHOUW jedarenbHocTH «Todka pocra»
obyuaroruxcs 7-9 kinaccoB MbOY «Hukomnbsckast CLL»

Cpok peanuzanuu nporpammsl: 1 roa. 7 kinacc — 704., 8 kiace 704., 9 knace — 34 4.

JlanHasi mporpamMma TMO3BOJISIET OOY4YalOIUMCS O3HAKOMUTHCS C METOJUKON OpraHu3aluu U
MPOBE/ICHUS IKCIIEPUMEHTAIBHO-HCCIEI0BATENBCKON NESITEIbHOCTH B COBPEMEHHOM Y4eOHOM IPOLIEcce 10
¢u3nKe, 03HAKOMHUTHCSI CO MHOTMMH HHTEPECHBIMH BompocamMH (U3MKM Ha JAHHOM 3Tare Oo0y4eHHs,
BBIXOJSIIMMU 32 PAaMKH IIKOJBHOW MPOTPaMMBl, PACIIMPHUTH IIEIOCTHOE IMPEACTaBICHUE O MpodiemMe
JAaHHOW HayKH. ODKCIEpUMEHTalbHas NAeATEIbHOCTh OYAET CIOCOOCTBOBATH PA3BUTHIO MBICIUTEIbHBIX
orepauuii 1 00IIeMy HHTEIIEKTYaIbHOMY Pa3BUTHIO.

He meHee BakHbIM (pakTOpOM peanu3allid JaHHOM MPOrpaMMbl SIBISIETCS CTPEMJIEHHUE Pa3BUTh Yy
YUYaIIUXCSl YMEHUE CaMOCTOSTENIbHO paboTaTh, MyMaTh, SKCIEPUMEHTUPOBATh B YCIOBUAX J1a0OpaTopuu
neHtpa «Touka pocra», a TakkKe NPUMEHATHb IOJyYeHHBbIE 3HAaHUSA JIs PpEUIeHHs] KaueCTBEHHBIX,
KOJIMYECTBEHHBIX M OKCIIEPUMEHTAJIBHBIX 3a7ad pPa3Nu4HOM ciokHocTH. ConepaHue MporpamMMbl
COOTBETCTBYET MO3HABATEIBHBIM BO3MOKHOCTSIM IIKOJIBHUKOB U MPEJOCTABISET UM BO3MOXHOCTh paboTaTh
Ha YpOBHE MMOBBIIICHHBIX TPEOOBaHMIA, pa3BUBas yueOHYIO MOTHBALIUIO.

OCc0OEHHOCTBIO JAHHOU MPOTPAMMBI SIBJISIETCS TO, UTO:

eOHAa HAamNpaBleHAa Ha JOCTWKEHHE OOydJaloUMMHUCS B OOJNBIICH CTENEeHH JMYHOCTHBIX U
METaInpeIMETHBIX PE3YNIbTATOB;

®COCTaBJIEHA C YUE€TOM BO3PACTHBIX OCOOCHHOCTEH ydaluxcs;

®TIOCTENIEHHO BBOJUTCS MPOEKTHAas JEeATENIbHOCTh — OT MHUKPO-IPOEKTOB B 7 KJacce J0
MHIUBUAYAIbHBIX IPOEKTOB B 9 Kiacce;

eyacTh yueOHOTO BpEMEHH OTBEJCHA Ha pelieHue 3a1au B popmare PISA.

[liianupyembie pe3yJibTaThI

JlocTikeHre TUTAaHUPYEMBIX pPE3yJbTaTOB B OCHOBHOM IIKOJE TMPOMCXOAUT B  KOMIUICKCE
UCTIOJIB30BAHUS YETHIPEX MEXIUCIUIUTUHAPHBIX Yy4eOHbIX mHporpamMMm («DopMHUpPOBaHUE YHHBEPCATBHBIX
y4eOHBIX TIEUCTBUIT, «DopmupoBaHue HUKT-koMmeTeHTHOCTH 00yJaroIuXxcs», «OCHOBBI
y4eOHOMCCIIEIOBATENIBCKOM U MPOCKTHON NeATENbHOCTH», «OCHOBBI CMBICIIOBOTO YTCHHS U PabOTHI C
TEKCTOM») M y4eOHBIX IpOrpaMM II0 BCEM MpeaMeraM, B TOM uwucie 1o ¢usuke. [locme u3ydeHus
MPOrpaMMbI BHEYPOUHOU JesSTeNbHOCTH «DHU3uKa B 33/1a4ax U SKCIEPUMEHTaX» 00yJaroniuecs:

* CHCTEMAaTHU3UPYIOT TCOPETUUYECKUE 3HAHUS M YMEHHS IO PEIICHUIO CTaHJIAPTHBIX, HECTAHIAPTHBIX,
TEXHHUUYCCKHUX U OJIMMIITMAIHBIX 3a1a4 paS.HI/I‘-IHBIMI/I MCTOOdaMU,

* BBIpa0OTAIOT MHAUBUIYabHBIM CTUIIb pelIeHNs GU3NUECKUX 3ajad.

¢ COBCPHICHCTBYIOT YMCHHUSA Ha IMPAKTHUKE TI0JIb30BATHCA HpI/I60paMI/I, MMpOBOAUTL U3MCPCHUSA
bu3nyecKkux BeIUYMH (OMpEAEIsTh LEHYy AEICHHs, CHHUMATh IOKa3aHWs, COOJIONaTh MpaBHiIa TEXHUKH
0C30IaCHOCTH);



* Hay4aTcs MOJb30BaThCs NMPHUOOpaMH, C KOTOPHIMU HE CTAJIKMBAIOTCS HA ypoKax (pU3MKH B OCHOBHOU
LIKOJIE;

* pa3paboTalOT M CKOHCTPYMPYIOT NPHOOpPHI M MOAENH IJIs IMOocienyromeidl padoTbl B KaOMHETE
buzuKH.

* COBEPILIEHCTBYIOT HAaBbIKU MMCbMEHHON U YCTHOM PEeuYd B IIPOLIECCE HANIMCAHUS UCCIIEN0BATEIBCKUX
paboT, MHCTPYKIMH K BBIIOJHEHHBIM MOJENSAM U Npubopam, MpU BBHICTYIUIEHUSX HAa HAy4yHO —
MPAKTUYECKUX KOH(PEPECHIIUIX PA3INIHBIX YPOBHEH.

* ONpeneNnsT AajbHEHIIee HAPaBICHNE Pa3BUTHS CBOMX CIIOCOOHOCTEH, cepy HaydHBIX MHTEPECOB,
OTIPEJIeNIATCS ¢ BBIOOPOM JabHEHIIEro 00pa3oBaTeIbHOIO MapIIPyTa, AajdbHeHero npopmis o0y4eHus B
cTapuiei 1mKoJe.

IlIpeomemmnvimu pesynvmamamu NporpaMMbl BHEYPOUHOH 1€ATEIbHOCTH SIBIISIOTCS:
OOyuaronuiicss HOIYIUT BO3MOXKHOCTD [T (POPMUPOBAHUS CIEAYIONIMX MPEAMETHBIX PE3yIbTaTOB:

®3HAHUS O MPUPOJE BAXHEHIINX (U3MUECKUX SIBICHUN OKPYXKAIOLIETO MUpa W MOHUMAaHUE CMBICTA
(bu3MUYECKUX 3aKOHOB, PACKPHIBAIOLINX CBS3b U3YUEHHBIX SIBJICHHUIA;

®YMEHHUS TMOJIb30BAThCSI METOJaMU HAy4YHOTO WCCICOBAHUS SIBICHUW MPHPOMABI, TMPOBOIUTH
HAONIO/ICHNUs, TJIAHUPOBAaTh U BBINOJHATH JKCIEPUMEHTHI, 00paldaThIBaTh pe3yibTaThl H3MEPEHUH,
MPEACTABIATh PE3yJAbTaThl W3MEPEHHH ¢ TOMOIIbI0 Tabmwi, TpadukoB u (Gopmyls, oOHApYKUBATh
3aBUCHMOCTH MEXIy (PU3NYECKUMU BEIMUYMHAMHU, OOBSICHATH MOTyYEHHBIC PE3yJIbTaThl U JENIaTh BBHIBOJEI,
OLICHUBATh IPAHUIIBI TOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHUI;

eyMEHUS MPUMEHATh TEOPETHUECKUE 3HAHUS TI0 (PU3UKE HA MPAKTUKE, peliaTh pu3nveckue 3a1aun Ha
MPUMEHEHHE TTOTyYEeHHBIX 3HAHUM;

®yMEHHUS W HaBbIKU MPUMEHSTHh MOJYYCHHbIE 3HAaHUS Ui OOBSICHEHUS MPHUHIMIIOB JEHCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOMCTB, PEUICHUS MPAKTHUYECKUX 3a7ad MOBCEIHEBHON JKU3HH, 00ECIICUCHHUS
0€30MMacCHOCTH CBOEH JKU3HH, PAllMOHATBHOTO IPUPOIOTOIB30BAHUS M OXPAHbl OKPYXKAIOIIEH Cpe/bl;

ehopMupoBaHUE YOEKICHHS B 3aKOHOMEPHOW CBSI3M U MO3HABAEMOCTU SIBIICHUH TMPUPOIBI, B
OOBEKTUBHOCTH HAay4YHOTO 3HAHUS, B BBICOKOH IIEHHOCTH HAYKH B PAa3BUTHUU MAaTCPUATBHOW U JTyXOBHOM
KYJbTYPHI JIIOAEH;

®pa3BUTHE TEOPETUYECKOTO MBIIUICHUS HA OCHOBE ()OPMUPOBAHMS YMEHHI YCTaHABIMBATH (DAKTHI,
pa3nuyaTth MPUYMHBI U CIEACTBHS, CTPOUTH MOJETH U BBIIBUTATh TUIIOTE3bI, OTHICKUBATH U (POPMYITHUPOBATH
JI0Ka3aTeNIbCTBA BBIABUHYTHIX THUIOTE3, BBIBOAUTH M3 SKCIEPUMEHTAIBHBIX (DAKTOB M TEOPETUYECKUX
Mojiesielt (pU3NUecKue 3aKOHBI;

®KOMMYHUKATUBHbIE YMEHHUS: JOKJIAJbIBaTh O pE3yJIbTaTaX CBOEro MCCIIEOBAHMS, y4acTBOBaTh B
IUCKYCCUU, KPAaTKO M TOYHO OTBEYaTh HAa BOMIPOCHI, MCIOJNb30BATh CIPABOYHYIO JHUTEpPATypy U Ipyrue
MCTOYHUKH MH(POPMALINH.

Memanpeomemuvimu pe3yibmamamu IPOTPaMMbI BHEYPOUHOH EATEIHHOCTH SIBIISTIOTCS:

OOyvaromuiics TIOMYYUT BO3MOXKHOCTH ISl (DOPMHpPOBAHUS CICAYIOIIMX METaNPEAMETHBIX
pe3yIbTaTOB:

®OBIIQJICHHE HAaBBIKAMU CaMOCTOSITEIHPHOTO MPUOOPETEHUsT HOBBIX 3HAHWW, OpraHU3alH y4eOHOI
NEeSTeIbHOCTH, TIOCTAaHOBKHM IIeNieH, TUIAHMPOBAHWS, CAMOKOHTPOJS M OILEHKH pPE3yJbTaTOB CBOCH
JeSTeTbHOCTH, YMEHHSIMH MTPEBUICTH BO3MOXKHBIC PE3YIIbTAThl CBOUX JICHCTBUN;

STIOHMMAHUE Ppa3IUYHA MEXKIY HCXOMHBIMH (aKTaMH U THUIOTE3aMH JUIsi WX OOBSICHEHUS,
TEOPETUYCCKUMHU MOJICTISIMU M PEaTbHBIMU OOBEKTAMH, OBJAJCHUE YHHUBEPCATbHBIMU Y4EOHBIMU
JCWCTBUSIMU HA MIPUMEPAX TUTIOTE3 Uil OOBSICHEHUS! M3BECTHBIX (DAaKTOB M AKCIEPUMEHTAIBHON MPOBEPKU
BBIIBUTAEMBIX THIIOTE3, pa3pad0TKH TEOPETUICCKIX MOJIEJICH MPOILIECCOB WU SBJICHHUIA,

epOopMHpPOBaHHWE YMEHHH BOCHPHUHUMATH, TMepepadaTbiBaTh M MPEIBSIBIATh WHGOPMAIHIO B
CJIIOBECHOM, OOpa3HOW, CHUMBOJMYECKON ¢opmax, aHAIM3UPOBATh M TepepadaThiBaTh IMOJYYCHHYIO
MH(OpPMALIMI0O B COOTBETCTBHU C TMIOCTABICHHBIMH 33aJa4aMd, BBIIEISITH OCHOBHOE COJCpKAHHE
MPOYHUTAHHOTO TEKCTa, HAXOAWTh B HEM OTBETHI Ha IMIOCTABJICHHBIE BOIIPOCHI M U3JIaraTh €ro;

eTIIPUOOpPETEHNE OMBITA CaMOCTOSTENLHOTO IOWCKA, aHaimm3a W O0TOopa wuHpOpMAIUU C
WCTIOJIb30BAHUEM DPAa3JINYHBIX HCTOYHUKOB W HOBBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH ISl PpEIICHUS
MMO3HABATENBHBIX 33]1aY;



®pa3BUTHE MOHOJIOTHUECKOW M JUAIOTUYECKON peur, yMEHHs BBIpaKaThb CBOM MBICIIH, CLIOCOOHOCTH
BBICTYIIMBATh COOECeHUKA, IOHUMATh €r0 TOYKY 3pEHUs, MPU3HABATh MPABO JPYroro 4eloBeKa Ha MHOE
MHEHHE;

®0CBOEHHUE MPUEMOB JIEHCTBUI B HECTAHIAPTHBIX CUTYALUsAX, OBJIAJECHUE IBPUCTUUECKUMHU METOIaMU
pereHus npooiem;

eopMUpOBaHHE yMEHMI paboTaTh B TPYIIE C BBHINOJIHEHHEM pPA3IUYHBIX COLMAJIBHBIX pPOJIeH,
MPEJICTaBIATh U OTCTAaUBATh CBOM B3IJISIbI U YOEXKACHUSI, BECTU JUCKYCCHIO.

PeryasituBubie YY /|

OO0yuaromuiicst MOTYYUT BO3MOKHOCTD TSl (JOPMUPOBAHUS CIACAYIOMNUX PETYISITUBHBIX Y'Y /1.

eYMEHHUE CaMOCTOATEIBHO ONPEIENATh eI 00yueHUs], CTaBUTh U (OPMYJIMPOBATH HOBBIC 337a4YH B
yué0e M TO3HABATEIbHON [EATENbHOCTH, pa3BUBAaThb MOTHUBBI M HWHTEPEChl CBOEH MMO3HaBaTEIbHON
NESTENBHOCTH.

e YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATh MYTH JTOCTMIKECHUS 1€, B TOM YHCIe albTepPHATUBHBIE,
OCO3HAHHO BBHIOMpaTh Hanboee 3(h(HheKTUBHBIE CIOCOOBI PEIIeHUsT YIeOHBIX 1 TO3HABATEIbHBIX 3a1a4.

eYMEHUE COOTHOCUTH CBOM JEHUCTBUS C IIAHUPYEMBIMU pPE3YJIbTaTaMH, OCYLIECTBIATH KOHTPOJIb
CBOCH JNIEATENHHOCTH B MPOIECCE TOCTIIKEHUS pe3yibTaTa, OMPENeisTh CIOCOOBI ACHCTBHI B paMKax
MIPEAJIOKEHHBIX YCIOBUM M TpeOOBAaHUN, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS
CUTyaluen.

eYMEHHUE OICHMBATh NPABUIBHOCTH BBIMOJHEHUS Y4eOHOW 3amau, cOOCTBEHHBIE BO3MOXKHOCTU €€
peuieHusl.

eBiascHUEe OCHOBAaMU CAMOKOHTPOJIS, CaMOOLICHKH, IIPUHATHS PEIICHUM U  OCYIIECTBICHUS
OCO3HaHHOTO BBIOOPA B yueOHOI 1 TTO3HABATEILHON AEATEIbHOCTH.

ITo3naBartenbubie YY /]

OOyuaromuiicst MOTYYUT BO3MOXKHOCTD ISl POPMUPOBAHUS CISAYIONINX TTO3HABATENbHBIX Y Y /.

eYMeHue OIIPEAEIATh MOHSATHS, C03/1aBaThb 0000111eHNS], YCTaHaBIUBATh AHAJIOTUH,
KJaccu(UIUpoBaTh, CaMOCTOSTENLHO BBIOMpAaTh OCHOBAaHUS W KpPUTEpPUM s KJIacCH(UKaIMy,
YCTaHABIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE PpaCCYXKICHHE, YMO3aKIIIOUEeHUE
(MHAYKTUBHOE, IEYKTUBHOE, II0 AHAJIOTMH) U Je1aTh BBIBOJIBI.

eYMeHHe COo3aBaTb, IMPUMCHATH U HpCOGpaSOBBIBaTB 3HAaKl M CHMBOJIBI, MOACJIN M CXCMbI IJIA
peuicHu-d y‘-IGGHBIX U IIO3HABaTCJIBHBIX 3aJa4.

¢CMBICIIOBOE YTEHUE.

eDopMHpOBaHUE M  Pa3BUTHE OKOJIOTMUYECKOTO MBIIUICHUS, YMEHHE TPUMEHSATH €ro B
MMO3HABATEIPHOW, KOMMYHUKATUBHOM, COIMAILHON NPAKTUKE U MPOPECCUOHATHHOU OPHUEHTAITHH.

ePa3BuTHE MOTHMBAIIMM K OBJAJCHHUIO KYJIbTYpOil aKTUBHOTO HCIOJb30BAaHUS CIIOBAaped U IPYyrux
MTOMCKOBBIX CHCTEM.

Kommynukaruubie YV /|

eYMEHHE OpPTraHMU30BHIBATh Y4€OHOE COTPYAHHYECTBO M COBMECTHYIO NEATEIHHOCTh C YYHTEIEM U
CBEPCTHUKAMH, padOTaTh WHANBUAYAILHO U B TPYIIE: HAXOAUTH 00IIee pelieHre U pa3pemaTh KOHQIUKTHI
Ha OCHOBE COIJIACOBAHMS MO3MUIMM M y4€Ta MHTEepecoB; (OPMYIUPOBaTh, APrYMEHTUPOBATh U OTCTaUBATh
CBOE MHEHHUE.

eYMEHIE 0CO3HAHHO HCIIOJIL30BaTh PCUYCBLIC CPCACTBA B COOTBCTCTBUU C 3a;[aqel71 KOMMYHUKAIIUA JTJIL
BBIPQ)XEHUS CBOUX YYBCTB, MBICJIEH U IOTPEOHOCTEH [Is MJIAHUPOBAHUS M PETYIISIUH CBOCH 1S TENbHOCTH;
BJIaJICHUE YCTHOW ¥ MMCbMEHHOW PEYBI0, MOHOJIOTUYECKOM KOHTEKCTHOM PEYBIO.

eDopMupoBaHHE M pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJB30BaHHUS HHGOPMAIIOHHO-
KOMMYHHUKAITMOHHBIX TexHoJjorui (nanee — MKT).

Juunocmuvimu pezynrsmamamu NporpaMMbl BHEYPOUHON AESITETbHOCTH SBISIOTCSA:
OOyyaromuiics MOJIy4uT BO3MOXKHOCTH /17151 POPMUPOBAHUS CIEIYIOIIUX JIMYHOCTHBIX PE3YyIbTaTOB:

®pa3BUTHC TO3HABATCIIbHBIX MHTCPECOB, MHTCIIJICKTYAJIBHBIX U TBOPUYCCKHUX CHOCO6HOCTCI\/'I;



eyOEKAEHHOCTh B BOZMOXKHOCTH TO3HAHUS MPUPOJBI, B HEOOXOIUMOCTH Pa3yMHOT'O HCIIOJIb30BAHMUS
JTOCTIDKEHUM HAyKH M TEXHOJOTHH NSl JAajJbHEUIIEro pa3BUTHs YEJIOBEYECKOTO OOIIEeCTBA, YBAXKEHHE K
TBOpLIAM HAayKH U TEXHUKHU, OTHOIIEHUE K (PU3HKE KaK K 3JIEMEHTY OOIIeUesIOBEUECKON KyJIbTYpBI;

®CaMOCTOSITEIILHOCTh B IPHOOPETCHUN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHUII;

®TOTOBHOCTh K BBIOOPY JKM3HEHHOTO IIyTH B COOTBETCTBHHM C COOCTBEHHBIMH HWHTEpPECaMU H
BO3MOKHOCTSIMU;

eMOTHBALMs 00Pa30BaTEILHON JESITEIbHOCTH HA OCHOBE JINYHOCTHO OPUEHTHUPOBAHHOIO MOJIX0AA;

e(opMHpOBaHUE LEHHOCTHOTO OTHOILEHHS APYr K JAPYry, K YUYUTENI0, K aBTOpPaM OTKPBITHHA H
M300peTeHuil, K pe3yabTaraM 00y4eHusl.

TeMaTH4ueckKoe IJIAHUPOBAHUE

7 xnacc
N2 HasBanmue pa3sjgesna, TeMbl Komuiecrno Teopus IIpakTuka
4acoB
1 BBenenue 4 2 2
2 ®dusnka u BpemeHa roja: Ousnka oceHplo. | 3 1
3 [lepBoHauabHBIE CBENEHUS O CTPOCHUN 4 2
BEIIIeCTBA
4 BzaumopeiictBue Tei 8 2 6
5 Pa3 3amauka, 1Ba 3agauka 4 4 0
6 ®dusnka u BpemeHa roja: dusuka 3umMon. | 2 1 1
7 Cuiibl B mpupojie 11 5 6
8 Pa3 3amauka, 1Ba 3amaduka 4 2 2
9 JlaBrieHue 2 4
10 ®dusnka u BpemeHa roja: Ousnka BeCHOU. | 3 1 2
11 DHeprus 12 5 7
12 ®U3NKU U TUPUKH 4 2 2
13 ®wusuka u Bpemena roja: Gusuka nserom. | 5 2 3
UTOTO 70 31 39
8 kiacc
KoanuectBo
N2 HasBanue pasaesna, Tembl 42COB Teopus IlpakTuka
o dusnka U BpeMeHa rojia (IoBTOpeHue) 8 5 3
o ITpoekTHast NesITeIBHOCTD 10 (hr3HKe 7 3 4
o MonexynsapHas pusuka 11 7 4
o Du3MKa U IEKTPUIECTBO 19 8 11
¢ dusmka KocMoca 3 1 2
¢ MarseTusm 5 2 3
o IIpoekTHas neATENBHOCTD 7 2 5)
* CBeToBbIC SABJICHUS 6 2 4
o JlocTrxkeHusl COBpeMEHHON (DU3UKH 4 3 1
UTOroO 70 33 37




Coz[epma}me InmporpaMmmbIl

7 KJaacce

TEMA 1. BBEAEHUE (44)

Teopusi-24. BBoaHoe 3ansTue. MHCTpyKTaX 10 oxpaHe Tpyaa Ha 3aHiaTHsAX. [loje3Hble cChUTkH Mo (pu3nke
B MHTepHeT. Metonbl uzyueHus puzndeckux spieHuid. @uzndeckuii sxcriepuMeHT. Ilorpemnocts npsamMbIx
n3Mmepenuii. [IpaBuia npoBeneHus NIKOJIBHOTO 3KcniepuMeHTa. KoMnbroTepbl B GU3NYECKUX HCCIIET0BAHUSX
v ipu u3ydeHun pusuku. [IpaBuia cozgaHus 3IEKTPOHHON Mpe3eHTaIUH.

IIpakTuka-24. V3Mepenue (GU3MYECKUX BEIMYMH C MOMOIIBIO IM(poBOM naboparopuu. OmpenencHue
LIEHBI JIeleHust pubopoB. OmnpeneneHne pacCTOSHUN 10 HEAOCTYHHBIX 00BekToB. OmpeneneHune oobema
Ten pa3nu4Hoi ¢popMel. Mi3MepeHune ToNmuHbI TucTa Oymary.

TEMA 2. ®U3UKA U BPEMEHA I'OJIA: ®U3UKA OCEHBIO (34)

Teopus-14. 3arajouHoe BeecTBO — Boaa. Tpu coctosaHus Boabl. THTepecHoe 0 Boae. ['umnore3bl
NPOUCXOXKACHUS BOABI Ha 3emie, 3HaueHHEe (U3MYECKHMX M XHMHUYECKHX CBOMCTB BOJbI, CTPOCHHUE
MOJIEKYJIbl BOJbI, OOBSICHEHHE CBOWCTB BOJbI B PA3IMYHBIX arperaTHbIX COCTOSIHUSX. POJIb BOJBI B JKU3HU
YeJI0BeKa.

IIpakTuka-2 4  DKCKypcHs Ha OCEHHIOI mpupoxay. l[IpoBermeHue HaOMIOACHUN MPOSBICHUS
¢usnveckux spreHui ocenblo. Coznanne npezentannn «Pusuka Ocenbio». Padora ¢ [Iporpammoii Power
Point mo co3maHuIO CIaiiaoB.

TEMA 3. IEPBOHAYAJIBHBIE CBEJAEHUSA O CTPOEHUU BEHHIECTBA (44)

Teopusi-4u. I[lmanupoBanue GU3MUECKOTO HKCIIEPUMEHTA — KaK Joka3arh Teoputo. OT Jlekapra 10 HaIImX
nHeil. bpoyHoBckoe nemxenue. Hano-texnonoruu. Counnenne «Mukpomup». MUKpO BEIUYHHBI B Hallel
KU3HU.

IIpakTuka-2y Pacmupenue Ten npu HarpeBanuu. Mzmepenue ckopoctu auddysuu. Moaenu arperatHbix
COCTOSIHHM (UTpa)

TEMA 4. B3BAUMOJIEHCTBHE TEJI (84)

Teopus-2u.  MexaHudyeckoe ABIKEHHE M B3auMojaeicTBHe. Kak ObICTpO MBI JIBHXKEMCS (CIIOKEHHE
ckopocreii)? Korma mbr nBmkemcst Bokpyr CojHila ObicTpee - AHEM WiH HOYbI0? [IpuMepbl pa3inudHbBIX
3HAUEHUN BEJIMYMH, OINMKCHIBAIOIIMX MEXaHMYECKOEe IBM)KEHHME B KMBOW mpupoze. lcrosnb3oBaHue B
TEXHHKE IPUHLUIIOB JBIKEHUS KUBBIX CyIIecTB. SIBneHue nnepiun. «Henoasuxuas 6amHsa». Yto uzyyaer
cratuka? Buasl paBHOBeCHSI.

IIpakTuka-64. N3mepenne OBICTPOTHI peakiMu deloBeka. l3MmepeHne CKOpPOCTH XOIBOBI.
OKclepUMEHTabHbIE JI0OKA3aTeNbCTBA sABIEHHUS uHepuuu. [loaroroBka BuaeoduiIbMa MpO SIBICHHUE
uHepuuu. M3mepenne Maccel 1 kamm Boabl. OmpezeneHue TMUIOTHOCTH TNPUPOIHBIX MaTepHAaoB.
Omnpenenenne o0beMa U IUIOTHOCTU cBoero tena. Ompenenenue oobEMa(Macchl) IPOAYKTOB B YIAKOBKE.
N3roroBneHue paBHOBECHOM UTpYIIKHU. Pemienue 3amay.

TEMA 5. PA3 3AJTAYKA, [IBA 3AJTAYKA (44)

Teopusi-54. IlpaBwia pemennst u opopmiienus 3anad. [louck ommobok. PemeHue 3aHMMaTenbHBIX 3a1a4.
Pemenue 3anau B popmate [TN3A.

TEMA 6. PU3UKA U BPEMEHA I'OJIA: ®U3UKA 3UMOMH (24)
Teopusi-14.  CHer, nexn, u merenb. CHexuHKU B Bo3ayxe. CHexunku Ha 3emie. Cioucras CTpyKTypa
CHEXHBIX TIOKpoBOB. Pexemnsmusa. Jlen na 3emne. ['opubiit nequuk. [IBmwxkenue ynennuka. Kakue ObIBalOT
MeTesnd. MUKpOCTpyKTypa HU30BbIX MeTeneil Bonubl Ha cHery. Kak naneko mepeHOCHTCS CHET METEINbIO.
[Tbu1eBbIe Oypu U METENH: CXOCTBO U pa3innyuns. Ou3nuka y HOBOTOJTHEH €IIKH.

IIpakTuka-1 ¥ @usuka - Hayka o npupoae. MoxxHO Jn u3ydats npupoay 3umoi? Ilporynka Ha
3UMHIOI0 IPUPOY.
TEMA 7. CWJIbI B TIPUPOJAE(114)
Teopusi-54. Cuna — BEeKTOpHasl BeIMYMHA (JUHAMUYECKOE pelieHue 3amad). Bec m meBecomocth. Cuna
Tpenus. Counnenue «Mup 0e3 TpeHUs».

3akOH BCEMHUPHOro TATOTeHUsA. CTpPOCHHE COJHEYHOW cHucTeMbl. [lmaHeThl 3€eMHOW TpYIIbI.
[Tnanetsi-rurantel. Cuia TsDKeCTH Ha Apyrux miaHerax. CrnytHuku miaHer u Jlyna. Habmogenue JIyHbI.



Maunbie Tena, opOUTHI U IEPHOJUIHOCTh KOMET. «3BE3/I0MAIBI», UM MTOYEMY 3BE3/bl HE MafaloT? 3BE3HOE
He60. Co3Be3ausi. 3HAKOMCTBO € ITPOTpaMMaMH 10 acTpoHOMUHU. BpeMms u ero uzmepenue. Kanenaapsp.

IIpakTuka-64. 3anumarensubiii onbiT «lllapuk Ha HUTH». OnpeneneHue LEHTpPaA TAKECTH Tela.
3aHuMartenabHble GUTYpbl Ha paBHOBecue. M3roroBieHue coqHeuHbIX 4acoB. Co3/1aHue JIYyHHOTO KaJleHaapst
¢ momotsio nporpammsl Power Point. M3mepenue xecTKoCTH MpyXuHbL. M3Mepenne ko uIenTa CHIIbl
TPEHUs CKOJIbKEHUS Ha KPBUIBIIE IIKOJIBI M IPYTUX OBEPXHOCTSIX.

TEMA 8. PA3 3AJTIAYKA, /IBA 3AJTAYKA (44)

Teopus-24. Cucrema CU u ee 3HaueHue. [[luHamMu4eckoe pelieHUE 3ajad Ha clioxkeHue cuil. PemeHue
3aHMMAaTeIbHBIX 3a/1a4. Pemenue 3agau B popmare [TN3A.

IMpakTuka-24. OnpeaeneHue Beca CyMKH MIKOIbHUKA. ONpeeeHne Macchl U Beca Bo3yXa B KOMHATe.
TEMA 9. JABJIEHHUE (64)

Teopus-24. J[aBnenue TBepabix Ten. 3akoH llackans. /laBieHue B kuAKOCTU. ['mapocTratuueckui
napagokc. ATMocdepHoe nasieHue. Ponbs aTMocdepHOoro nasieHus B npupoae. ATMocepHoe JaBlIeHUE U
noroga. ToHOMETp, MaHOMETPHl. ATMOc(epHOe naBiieHue B >XKM3HU 4denoBeka. Kak mbl apimum? Kak Mbl
neéM? «l'opHast Ooyie3Hb», BIUSHHE aTMOC(EPHOTO JaBJICHHUS HA CaMOYYBCTBHE JIojei. Pernenue
3aHUMAaTEIbHBIX 33/1a4.

IIpakTuka-44. M3yueHue 3aBUCHUMOCTH JAaBJICHUS OT IUIOIIAIA MOBEPXHOCTU C MOMOIIBIO JIaTYUKA
NaBJeHUs. 3aHUMaTelbHbIe ONBITHI «llepeBEpHYTHI cTakan», «DOHTaH B KOJOe», «SHI0 B OyTHLIKE».
[Tpubopsl nns M3MepeHus NaBICHUS — U3TOTOBICHHE Oapomerpa. ATMochepHOe AaBlieHWE M MEIUIIMHA.
Mnpuu, nunerka, MeaunuHckas O6anka. KpoBsHoe naenenue. OnpeseneHne JaBleHUsS KPOBU Y YeJIOBEKa.
Omnpenernenne BBICOTHI 31aHUS C TOMOILBIO OapoMeTpa.

TEMA 10. PU3UKA U BPEMEHA I'OJIA: ®U3UKA BECHO¥ (3u)

Teopusi-14. Temneparypa. Tepmomerp. IIpumMeps! pa3nuuHbIX TEMIEpaTyp B IPUPOJIE.

IIpakTuka-24. Okckypcus Ha npupondy. IlpoBeaeHue HaOMOACHUN TPOSBICHUS (U3UYECKUX SIBICHUN
BecHOU. M3MmepeHue Temmeparypbl MOYBBI Ha TIIyOMHE M TMOBEpPXHOCTU. VccrmemoBaHue KamWIUISPHBIX
SIBJICHU.

TEMA 11. JHEPT'USA (124)

Teopus-54. PaznuuHbie BUABI HEPTUH, UCIOJB3YEMBIE JIOJbMHU, U UX 3amacbl. KOCBEHHbIE M3MEpPEHMUS.
[Touemy paboTa u PHEPrusl UMEIOT OJIHY SAUHUILY u3MepeHus? HecucteMHble eMUHUIBI. DHEPTUS U MHUIIA:
OCHOBBI TTPAaBUJIILHOTO MTUTaHUs. Pemenre 3anHnmaTenbHbIX 3a1a4. Pemenne 3agad B popmare [TNU3A.
IIpakTuka-74. M3mMepeHrne KUHETUYECKOM 3Hepruu Tena. M3mepeHue NMOTeHLUanbHOM SHepruu. MeHro
mkonbHUKa. Co3/1aHue Mpe3eHTalMu O MpaBWIbHOM nuTaHuu. OmnpeaeneHue paboThl U MOILIHOCTU PYK.
OmnpeneneHre MeXaHUYECKOW pabOThI TpU MPBDKKE B BbICOTy. OmpeseneHue cpenHeld MOIIHOCTH,
pasBuBaeMor mpu Oere Ha auctanmmio 100m. OmpeneneHue cpeaHed MOIIHOCTH, pPa3BUBACMOM IpHU
npucenanuu. M3mepenue cpenHedl MOIIHOCTH, Pa3BUBAaeMOM IpH NoabeMe Mo JjecTHuue. OnpenencHue
BBIUTPBHIIIA B CHJIC, KOTOPBIN JTA€T MOABYKHBINA U HenoABMXKHBIHN 070K, CpaBHenue K1l moasmwxkHOTrO G110Ka
Y HAKJIOHHOM TIJIOCKOCTH.

TEMA 12. ®PU3UKU U JINPUKHU (44)

Teopus-24. Pusnka B Xy10’)KECTBEHHBIX POU3BEIEHUAX. JlOCTHKEHNS COBPEMEHHON (DUBHKH.
IpakTuka-24. WM3rotoBieHue caMOIENbHBIX KapTUH «@Pu3uKka B BeECENbIX KapTUHKax». YpOK-
npencrasieHne «duzndeckue GoKych». 3alIuTa MIEKTPOHHON Ipe3eHTanun «Mup riaazamu Gu3nka».

TEMA 13. ®PU3UKA U BPEMEHA I'OJA: ®PU3UKA JIETOM (54)

Teopus-24. Kakoii mecsn nera cambiid xapkuii? XKapkoe jieto u muensl. Kak 1 korga nmpaBWiIbHO cpe3aTh
uBetsl? Ha kauensix "myx 3axBaThiBaet".

IMpakTuka-34. OneITel Ha Aade. DKCKypcusa «Pu3nKa y BojoeMa.

8 ki1ace

TEMA 1. ®U3UKA U BPEMEHA I'OJIA (moBTopeHnue) (84)

Teopus-54. BogHoe 3ansTtue. MHCTpyKTax MO OXpaHe Tpyda Ha 3aHATUSIX. [lorpemHocTh MpsAMBIX
u3Mepenuit. Kimace Tounoctu npubopos. Urenue rpaduxa. BeiBoas! mo pedynpraram skcrniepumenta. Lena
neneHus mkansl npubopa. KocBennole maMepenus. [IpaBuia mpoBeneHUs HIKOJBHOTO 3KCHEPHUMEHTA.
OdopmiieHne JIeKTPOHHOT0 0T4YeTa 00 3KcrepuMenTe. Pemenue 3anau.



IIpakTuka-3 4. VM3mepenne Qpu3MUeCKHX BETUYHMH C MOMOIILI0 MU(POBON TabOpaTOpUM U MOCTPOCHHE
rpadukoB. MccrnenoBanue 3aBUCUMOCTH CUJIBI YIPYTOCTH OT Beca Tena. MccinenoBanrue 3aBUCUMOCTH CHITbI
TPEHMS OT NPUKUMAIOIIEN cuilbl. DKcriepuMeHT [Tanuest.

TEMA 2. IPOEKTHASA AEATEJIBHOCTD 110 ®U3UKE (74)

Teopus-3. Uto Takoe HayyHBIH MPOEKT M KaK €ro noAroToButh? Cutyarus u npodieMa. AHaau3 croco0oB
pemeHusi npoOnembl. TpeGoBaHuMs K HCCIEIOBaTENbCKON paboTe. [lmaHupoBaHuEe HESITEIBHOCTH.
TpeboBanust kK 0(pOpMIICHUIO IPOESKTHOM PabOTHI IO (hU3HKE.

IIpakTuka-4 4. BeimonHeHne MUKpo-TipoekTa B rpyrie. OdopmieHue u 3anura.

TEMA 3. MOJIEKYJISIPHAS ®U3UKA (119)

Teopusi-74. «BomnmeOHoe» CBOMCTBO dHEpruu. Makpo U MUKPO MapaMeTphl U UX CBs3b. Da3oBbie
nepexozsl. BoasHoit map B atMmocdepe: obpazoBanue 001aKoB, TyMaHa, pOChl, HHes. ATMOC(EpHBIE OCATKH:
cHer, rpag. Touka pocel. [loBepxHOCTHOE HaTskeHHE. KanmumyuisipHble SIBIEHHS W JIBH)KEHHE KMAKOCTH IO
TpyOam. 3akoH bepnymnmu, mombemHas cuia Kpbuta. Mopckue TeueHus. COBpEeMEHHbIE MaTepHalbl:
UCIOJIb30BaHNE KOMIIO3UTOB, KHJKHE KpucTawibl. ['paduyeckoe mpelncTaBieHHE TEIUIOBBIX IPOLIECCOB.
Pemenue 3anau B popmate [TN3A.

IIpakTuka-44. OKCIEpUMEHTAIIBHOE JOKA3aTEIbCTBO PA3JIMUMS CBOMCTB BEIIECTB B Pa3IMYHbBIX
arperaTHbIX COCTOSHHUAX. HekoTopble CBOMCTBa KpUCTAUIOB. V3roTOBIEHHE CaMOJENbHBIX HPUOOPOB.
N3mepenne BIaXXHOCTH BO3AyXa B IMOMELICHUU W Ha yinule. M3MepeHne CKOpOCTH MCHapeHUsl pa3aIndHbIX
BEIIECTB. 3aHUMATEJIbHBIC OIBITHI M BOMPOCHL: KHUIIEHHWE BOJABI B OYMakKHOM KOpOOKE, KUIECHHE BOIbBI
KOMHATHOW TeMmnepaTypbl. MI3MepeHne Cuiibl MOBEPXHOCTHOTO HaTskeHus. Illapuk B aspoguHaMu4ecKou
TpyOe. BblpamumBanue KpucTaiia COMUM Ha OCHOBE. M3roToBieHHME MakeTa KPUCTAUIMYECKOH perieTKd
KoMro3uTa. M3roToBieHHWe MoAenu peakTuBHOro nsuratens. W3ydenue paboter JIBC Ha makere u
3JIEKTPOHHOU MOJIEIIH.

TEMA 4. DU3UKA U JIEKTPUYECTBO (194)

Teopusi-8u. OneKkTpuuecKkue sBJICHUA. OnekTpuszauus Ten. [lpuHumn paboThl  ckaHepa.
AtMocdepHoe anekTpudecTBO. ['po3oBas Tyda. Ilpupona momauu. Kakue OpiBaroT MonHuU. [IpuHIUATIBI
anekTpobe3onacHocTH. OCHOBHBIE XapakTePUCTUKHM 5J.ToOKa. HecucremHble enuHUIBI pabOThI TOKA.
Pemrenue 3agau.

IIpakTuka-11y

Bsaumnoe nputskenue u ortankuBaHue «CylnTaHOB»; ONBITHI MO ANeKTpu3auuu. HabmroneHre pa3nuyHbIx
BHUJIOB UCKpPOBOro paszpsjaa. MccinenoBaHue NpoOBOJAHUKOB M HENPOBOJHUKOB 3AjeKTpuuecTBa. [lomydeHue
3JI.TOKa B XKHUAKOCTH, 31eKTponu3. M3rorosienue 6arapeiiku. DKcrnepruMeHTalIbHOE 1I0Ka3aTeIbCTBO 3aKOHA
Owma. M3yyeHune pa3mUYHBIX COEAMHEHHH MpOBOAHHKOB. Co3maHuE pa3nuyHBIX NPUOOPOB(UTpYIIEK) Ha
OCHOBE JJIEKTPOJBHUIaTelNsl. ODKCIEPUMEHTAIBHOE JOKa3aTeNbCcTBO 3akoHa Jlxoyng-Jlenma. Co3manue
CUETYMKA HJIEKTPOIHEPTUU U U3YUEHHUE €r0 PAOOTHI.

TEMA 5. ®U3UKA KOCMOCA (34)

Teopus-1u. ®usnyeckas npupoaa HeOecHbIX Ten. Ilonersl k napyrum miuaHeram. Poins kocmoca B
KU3HU COBpPEMEHHOT0 00111ecTBa. MexXayHapoJHOE COTPYIHUYECTBO B OCBOEHHUH KOCMOCA.

IIpakTuka-2 4. Co3pmaHue »>nexkTpoHHOM mpe3eHTanuun «Kocmoc. Mceropus KOCMOHaBTHKH».
[ToaroroBka npa3aHOBAHMS THSI KOCMOHABTUKH.

TEMA 6. MATHETHU3M (54)

Teopusi-24. Marnutnoe mnosne 3emiu. Kommac. Marnurobuonorus. Marautasie  OypH.
@®eppomarneruku. Cuia JlopeHua. J[BuykeHue 3apspK€HHOM 4acTHIBI B OJHOPOJHOM MAarHUTHOM IIOJIE.
Jlromunecnenuus. [onsipasie cusiHus.

IIpakTuka-34y. l3ydeHue MarHUTHBIX JIMHUI IIOCTOSSHHOTO MarHuTa. M3ydyeHne MarHuUTHBIX
CBOMCTB pa3nu4HbIX BemlecTB. Urpa «bamnana o mro0smemM KkaMHe».

TEMA 7. HPOEKTHASA JEATEJBHOCTD (74)

Teopusi-2u. Kak moarotoButh u odopmuth nokinan? Kymbrypa BbeicTymieHus. Opatopckoe
HCKYCCTBO.

IIpakTuka-54. BeinonHenue v 3aniuTa MHAUBUAYAJIbHBIX U IPYIITOBBIX POEKTOB.

TEMA 8. CBETOBBIE SABJIEHUS (64)

Teopusi-24. YcrpoiicTBo ontuueckux npubopoB. M3ydenue ycrpoiictBa ¢ortoamnmaparta. Pamgyra.
®u3nka BO3HUKHOBEHUS paayru. X0/ CBETOBOIO Jy4a B Karuie J0K1d. ONTHYeCKUe WILTIO3UH.

Ipaktuka-4u. HccnenoBanue: «CBeT B JKHM3HU JKUBOTHBIX W YeENOBEKa», «JlOCTHKEHHS U
MEPCIEKTUBBI UCTIOIb30BaHUS CBETOBOM dHEpruu COJHIIA YETOBEKOM».



Paznoxenune Oenoro cBera. HabmiomeHuss B Mukpockon u Teneckon. Co3gaHuWe ToJIOTpaMMBbL.
W3roroBienue Kajgeinockomna.

TEMA 9. JOCTUKEHHUSI COBPEMEHHOMN ®N3UKH (4u)

Teopus-3u. [Ipumepsl TOBapOB, CO3JaHHBIX C HCHOJIB30BAHMEM HAHOTEXHOJIOTMH W MPUYMHBI UX
YHUKAJIbHBIX CBOMCTB. HecMaunBaemble U BCer/ia UuCThie BETPOBBIE CTEKIA, TUCKU KoJEC U T.1. Co3/1aHHbIe
Ha OCHOBE HAHOUYACTHUI[ OKCHJa TUTaHa U cepebpa MMOBEPXHOCTH, oONajnarolme OaKTepUIIMIHBIMU
CBOWCTBaMH.

PazButue BoenHoi texauku. 7 Mast - Jlens paano. HoBoctr gusuku u kocmoca.
IIpakTnka-1 1  BupryansHas skckypcus Ha  ATC. IloaroroBka BBICTYIUIEHUH O JIOCTHIKEHUSX
COBPEMEHHOM (PU3HKH.

KaneﬂnapHO-TemaaneCKoe IJIAHUPOBAHHUE

7 KJaacce
N Jlara
w/n Ne Tema

1. BBenenue (44)

1 1 Boanoe 3anarue. Unctpykrax no Th. Tlonesnsie ccbliku 1o ¢pu3uke B
WNutepuer. MeTonbl n3ydenus: GU3NUECKUX SIBJICHHI.
2 2 ®usnyeckuit skcnepuMenT. [IpaBuia npoBeaeHUs IKOIBLHOTO

skcniepuMenTa. [lorpemHocts npsmeix usmepenuid. Il/p:Msmepenne
(U3MYECKUX BETUYMH C TOMOIIBIO TU(POBOI 1a00paTOpuu.

3 | II/p:Onpenenenue obbemMa Tel pa3IndHON POPMBI.

4 I1/p:U3mepenne ToamuHbl TucTa Oymar.

Pu3uka 1 BpeMeHa roga: ¢pusnka ocenoo (34)

1 3arajjouHoe BENIECTBO — Boja. IHTepecHoe 0 BoJiE.

ola|N| A~ lw

2 I1/p:Dkckypcus Ha oceHHIo0 pupoay. [IpoBenenne HabmOIeHII
MPOSIBJICHUST GU3UYCCKUX SBICHHIA OCEHBIO.

7 3 | II/p:Co3nanue npesentanuu «Puszuka Ocenpio». Pabota ¢ Ilporpammoit
Power Point 1o co3gaHuro Ciaiiios.

w

. [lepBoHavaibHBIE CBEJCHUSA 0 CTPOEHUU BelecTBa (44)

oo

1 Ot JlexapTa 10 Hammx gHE. BpoyHOBCKOE NBUKEHUE.

9 2 [TnanupoBaHue GU3MIECKOTO IKCIIEPUMEHTA — Kak JIoKa3aTh Teoputo. I1/p:
Pacumpenue Ten npu HarpeBaHuu.

10 |3 I1/p: Uzmepenne ckopoctu auddy3un.

11 |4 Hano-texHonornu. MUKpO BEIMYMHBI B HAILEH KU3HH.

4. Bzaumopeiictue e (84)

12 1 MexaHn4decKkoe ABMKEHYE 1 B3aUMOIEIICTBHE.

13 |2 I1/p: VI3amepeHnne CKOpoCTH XOAbOBI.

14 |3 I1/p: IToaroroBka BuaeoduIbMA MPO SIBJICHUE HHEPIIHH.
15 |4 I1/p: N3mepenne maccol | Karau BOABL.

16 |5 I1/p: Onpezenenne MIOTHOCTH MPUPOIHBIX MAaTEPUAJIOB.
17 |6 I1/p: Onpenenenue 060bEMa(MaCChl) TIPOAYKTOB B YITAKOBKE
18 |7 Urto n3yuaet cratuka? Buasl paBHOBeCHS.

19 |8 I1/p: U3zrotoBneHne paBHOBECHOW UTPYIIKH.

5. Pa3 3agauka, nBa 3agauka (44)

20 |1 [TpaBuna pemenust u opopmierus 3anad. [lonck ommooK.
21 |2 Pemrenue 3a1au Ha MEXaHUYECKOE JIBHXKCHHUE

22 3 Pemenue 3amay Ha INIOTHOCTH

23 | 4 Pemenue 3anau B popmate [TM3A

6. @u3uKa U BpeMeHa rojaa: pusuka 3umoii (24)




24 |1 II/p: ®usuka - Hayka o nmpupoae. MoXHO 1M U3y4yaTh NPUPOAY 3UMOI?
[Iporynka Ha 3UMHIOIO IPUPOJTY.

25 |2 Cuer, nen, u merenb. Ou3nuka y HOBOrogHeH eyku.

7. Cuanbl B npupoae(11y)

26 |1 Cwuita — BeKTOpHAs BeJTMYMHA (IMHAMHYECKOE PEIICHHUE 3a71aY).

27 |2 3akoH BceMUpHOTo TAroreHus. CTpoeHue conHeuHou cucremsl. Cuna
TSOKECTH Ha JPYTUX TUIaHEeTax.

28 |3 CrnyrHuku miadet u Jlyna. Habmonenue JIyHsl.

29 |4 Mansie Tena, OpOWTHI M TIEPHOJUYHOCTH KOMET. «3BE3I0MaabI», WU
II0YEMY 3BE€3/1bl HE NaAI0T?

30 |5 3Be3nnoe Hebo. Co3sezaus. I1/p: 3HaKOMCTBO ¢ IpOrpaMMamu o
aCTPOHOMHUU.

31 |6 I1/p: Onpenenenne MeHTpa TSHKECTH Tea.

32 |7 I1/p: 3anumarenpHbIe PUTYPHI HA paBHOBECHE.

33 |8 Bpewmst u ero usmepenue. Il/p: M3roroBneHne coHEYHBIX YACOB.

34 19 Kanennaps. Il/p: Co3znanue TyHHOTO KaJICHIaps C TTIOMOIIBIO MPOTPaMMBbl
Power Point.

35 | 10 | Il/p: VI3amepeHue KECTKOCTH MPYKUHBI.

36 |11 | II/p: M3mepenue kodppuIHUEHTa CUIIbI TPEHUS CKOJBKEHUS Ha KPBUIbIIE
IIKOJIBI U JPYTUX TTOBEPXHOCTSIX.

8. Pa3 3agauka, 1Ba 3agauka (44)

37 1 Cucrema CU u ee 3Hauyenue. Pemenue 3amay.

38 |2 Pemenue 3amau B hopmate [TN3A.

39 |3 Pemenue 3anumarensHbix 3aga4d.Il/p: Onpenenenue Beca cymku
IIKOJIbHUKA.

40 |4 Junamuueckoe pemeHue 3anad Ha cinoxenue cuwilll/p: Onpenenenue

MAacCCBhI 1 B€Ca BO3JlyXa B KOMHATC.

9. laBaenue (64)

41 |1 Hasnenue tBepabix Teu. I1/p: 3yuenne 3aBUCUMOCTH TaBJICHHS OT
TUIONIA/IA TTIOBEPXHOCTH C MIOMOIIBIO TATYUKA JTABJICHHSL.

42 2 JlaBneHue B KUAKOCTH. | MAPOCTATUUECKUM ITapajoKC

43 |3 I1/p: 3anumarenbHbIe ONBITH «IIepeBEPHYTHIN cTakan», «DOHTaH B
KoJ10e», «Si1o B OyThUIKE.

44 |4 Tonometp, manometpsl. Il/p: [Tpubops! 11t U3MepeHUs TaBICHUS —
M3rOTOBJICHHE OapoMeTpa.

45 5 ATtMochepHoe naBiieHHEe B )kU3HU YesoBeka. Kak mbl apimmmM? Kak Mbl
nbéM? «["opHas 00yie3HB», BIUSHIE aTMOCPEPHOTO JAaBICHUS HA
CaMOYYBCTBHE JIIOJICH.

46 |6 KpossiHoe naBnenue. Il/p: OnpeneneHue 1aBiaeHus! KPOBU y YEJIOBEKA.

10. ®u3uka u BpeMeHa roja: ¢pusuka BecHoii(34)

47 11 Temneparypa. Tepmomerp. IIpumeps! pa3nuuHbIX TEMIEPATYP B IPUPOJE.
I1/p: N3mepenne TemMnepatrypsl OYBBI HA TIIYOMHE M TTIOBEPXHOCTH.

48 |2 II/p: DOxckypeus Ha npupoy. [IpoBenenne HabMIOACHUN TPOSIBICHUS
(bU3UYECKUX SIBICHUN BECHOM.

49 |3 I1/p: UccnenoBanue KanmuUISIPHBIX SIBJICHUH.

11. Dueprus (124)

50 1 Paznuanble BUJIBI SHEPTUH, HCTIOJB3yEMBbIE JIFOABMHU, U UX 3aIaCHI.

51 |2 Kocsennsie n3mepenus. Il/p: 3MepeHne KHHETUUECKOM SHEPTUN Tea.

52 |3 I1/p: U3mepenne noTeHIUaIbHON YHEPTUH.

53 | 4 [Touemy paboTa 1 SHEPTUS UMEIOT OJIHY €AMHHUILY U3MEPEHUs?
Hecucrtemnble e1MHULIBL.

54 |5 DHeprus ¥ MUIla: OCHOBHI paBmibHOro nutanus. Il/p: Menro mkonpHIKA

55 |6 I1/p: Co3pnanue npe3eHTauu o NpaBUiIbHOM MUTAaHUU

56 |7 I1/p: Onpenenenrne MeXaHMUECKOW paOOTHI IPH MPBIKKE B BHICOTY.




57 |8 I1/p: Onpenenenue cpeaHet MOITHOCTH, pa3BUBaeMOM Npu Oere Ha
nuctaniuo 100M.

58 |9 I1/p: Onpenenenue BBIUIPHIIIA B CUIIE, KOTOPBINA JaeT MOABMKHBIN U
HEMOABYXHBIN OJIOK.

59 | 10 | I/p: CpaBuenue KI1JI moaBmxHOTrO 6JI0Ka M HAKIIOHHOW TIJIOCKOCTH

60 11 | Pemienue 3aHUMATEIbHBIX 3a1a4.

61 | 12 | Pemenwue 3amau B popmare [T1U3A.

12. ®u3uku u Jupuku (44)

62 1 ®dusnka B XyJ0KECTBEHHBIX MPON3BEICHUSIX.

63 |2 JIOCTHXKEHHSI COBPEMEHHOM (PHU3HKH.

64 |3 I1/p: Ypok-npencrapinenue «duznueckne POKyCh».

65 |4 I1/p: 3ammra >aeKTpOHHON Npe3eHTanuu «Mup riazamu GU3nKa».

13. ®u3uka u BpemMeHa roga: ¢pusuka Jjerom (54)

66 1 Kaxkoit Mecsn sera cambrii sxapkuii? Xapkoe neto u myensl. Kak u korma
IIpaBWIbHO cpe3ath 11BeThI? Ha kauensx "nyx 3axBaTsiBaet".

67 |2 I1/p: OnbiTel Ha nave. DKCcKypeus «DU3MKa y BOJoeMa.

68 |3 Cs0600Has mema

69 |4 Ceob00Has mema

70 |5 Cs0600Has mema

8 kJacc

Ne Tema [ara

1. ®u3uka u BpeMeHa rojaa (moproperue) (84)

1

1

BBoaHoe 3ansatue. MHCTpyKTax 110 oxpaHe Tpyaa Ha 3anarusax. Il/p:
N3mepenne pu3ndecKkux BEIMUMH C TTIOMOIIBIO ITU(GPOBOMA JTaO0OpaTOPHH U
MOCTPOCHHE TPaA(UKOB.

I1/p: VccnenoBanue 3aBUCHMOCTH CUJIbI YIIPYTOCTH OT BECA TEIA.

I1/p: VccnegoBanue 3aBUCUMOCTH CHJIbI TPEHUSI OT MPUKUMAIOIIECH CUIIBI.

Pemenue 3aga4 Ha MCXaHNUYCCKOC IBHKCHHEC

Pemrenue 3aga4 Ha MJIOTHOCTE

Pemmenue 3aay Ha 1aBiIeHUE

Pemenue 3amau Ha paboty

O IN|O|OI D (WIN

Pemenue 3amau B hopmate [IM3A

. [IpoexTHas JeATEIbHOCTH O (pusnke (74)

OIN O INOO|OTB W IN

1

Uto Takoe Hay4HbIN MPOEKT U KaK €ro noaArotroButh? Cutyanus u
npobiema.

10

AHanu3 crmoco6oB perieHus mpooaemMbl. TpeOoBaHMS K UCCIEA0BATEIbCKON
paborte. [InannpoBaHue 1eATEILHOCTH.

11

TpeboBanwus kK 0hOPMIICHUIO MPOEKTHON PabOTHI 1O (HHU3UKE.

12

I1/p: BrinonHeHne MUKPO-ITPOEKTA B IPYyMIIE.

13

I1/p: BeimonHeHne MUKPO-TIPOEKTA B TPYIIIIE.

14

o0~ w

I1/p: Odpopmnenue u 3anuTa.

15

7

I1/p: Odopmiienue u 3ammura.

3. Moaekyasipuas puszuka (114)

16 |1 «BommeOHoe» cBOHCTBO 3HEepruu. Makpo 1 MUKpO HapaMeTphl U UX CBS3b.
®da3oBeie niepexobl. I1/p: DxkcnepuMeHTaIbHOE 10Ka3aTeIbCTBO Pa3InyuUs
CBOMCTB BEIIECTB B PA3IMYHBIX arperaTHBIX COCTOSTHHSIX.

17 |2 Bonasnoit map B atmocdepe. Touka pockl. I1/p: U3mepenue ckopoctu
WCTIAPEHUS PA3JINYHBIX BEIICCTB.

18 |3 [ToBepxHocTHOE HaTsDKeHue. Kamspasie seienus. [1/p: U3smepenue

CHJIbI TIOBCPXHOCTHOI'O HATSKCHUS.




19 |4 3axoH bepHyiM, moabeMHas CHila Kpblla U IBUKEHUE KUJKOCTH 110
Tpybam. Mopckue teuenus. Il/p: llapuk B adponHaMH4ecKoil Tpyoe.

20 |5 I1/p: 3aHuMaTenbHBIC ONBITHI U BOIIPOCHI: KUTICHHE BOJIBI B OYMa)kKHOM
KOpoOKe, KUIIEHHE BOJIbl KOMHATHOM TeMIIepaTyphl.

21 |6 I'paduueckoe mpeacTaBICHUE TEIIOBBIX MPOIECCOB.

22 |7 Pemenue 3amau B popmate [TN3A.

23 |8 Hexkotopsie cBoticTBa kpuctaiuioB. Il/p: BeipanuBanue kpucTayia coiu
Ha OCHOBE.

24 19 CoBpeMeHHbBIE MaTePHAIIBI: UCIIOTH30BAHUE KOMIIO3UTOB, JKUIKHE
kpuctaisl. II/p: 3rotoBnenne MakeTa KpUCTANINYECKOW PEILIETKH
KOMIIO3HMTA.

25 | 10 | I/p: Uzyuenue pabotel JIBC Ha MaKeTe U AIEKTPOHHOW MOJICTIH.

26 | 11 | Ceoboonasa mema

4. ®usuka u diekTpuiectso (194)

27 |1 DnexTpuueckue spneHus. Dnekrpusanus teia. [/p: npubdop Ban ne
I'paacda; onbITH O IEKTPU3AIHH.

28 |2 I1/p: ViccnenoBanue NpoBOIHUKOB U HENPOBOJHUKOB AJIEKTPUYECTBA.

29 |3 I1/p: Usroronenue 6arapenku.

30 |4 | Pemenue 3a7au Ha COCTABJICHUE YJICKTPUUECKUX CXEM.

31 |5 I1/p: ITonydyeHue 3J1.TOKA B JKUJIKOCTHU, DIEKTPOIIU3.

32 |6 I1/p: V3yuenue paboThl cBeTO- U (hOTO-AHO0IA

33 |7 I1/p: Pemenne mpakTHUECKHX 3a/1a4 HA COCTABJICHHUE YJICKTPUUECKHUX CXEM.

34 |8 VYerpoiictBo ommetpa. Il/p: M3mepenune conpoTUBIEHUS Pa3TuIHBIX
IPOBOJTHUKOB

35 9 Pemenne 3amay Ha 3akoH OMa

36 | 10 | Pemenue 3amau B popmare [TN3A.

37 | 11 | Il/p: 3aHuMaTenbHBIN OMBIT: CepAIC Ha OaTapeiike

38 |12 | II/p: 3aHMMATENbHBIN OMBIT: BPAILICHHE KHUJIKOCTH OT HJIEKTPUUYECTBA,
CBETSIIMECS OTYPIIbI

39 |13 | II/p: M3ydeHue pa3auyuHbIX COETMHEHUN TPOBOJHUKOB.

40 | 14 | Il/p: Pemenne npakTHYECKUX 3a/1a4 HA COCTABIICHUE DJICKTPHUECKHUX CXEM.

41 15 | Pemenue 3a1a4 Ha pacyeT ANEKTPUICCKOH IeTTH

42 | 16 | HecuctemHble eMHULIBI paOOTHI TOKA. PacueT CTOMMOCTH 3JIEKTPOIHEPTUU

43 | 17 | berToBBIC AIEKTPONPUOOPHI, KJIACC YHEPTONOTPEOICHUS

44 |18 | IlI/p: DxcnepuMeHTaJIbHOE JOKa3aTeabCTBO 3aKoHa Jkoyins-JleHna.

45 19 | Pemenue 3amay

5. @usuka kocmoca (34)

46 1 3akonsl Kemepa. Pemenue 3anau

47 |2 I1/p: Co3nanwue snekTpoHHOM npe3eHTanuu «Kocmoc. Ucropust
KOCMOHABTHKH.

48 3 Baxneiimme acTpoHOMHYECKHE COOBITHS TOfa

6. Marnerusm (54)

49 |1 I1/p: N3yueHne MarHUTHBIX CBOMCTB pa3nuyHbIX BemiecTB. Il/p: M3ydyenue
MarHUTHBIX JIUHUHA MOCTOSSHHOTO MarHuTa.

50 |2 MarnutHoe nosne 3emnu. Kommac. Marautoounosnorus. MarHutHbie OypH.
DeppOMarHeTUKH.

51 |3 Cuna Jlopenua. JIBuxeHHe 3apsyK€HHOM dYacTULBI B OJAHOPOJHOM
MarHuTHOM noJe. Jlromunectenuus. [lonspHsie cusHus.

52 |4 I1/p: Urpa «bannaga o 1ro0siemM KaMHe.

53 5 I1/p: Urpa «bannana o 1ro0smemM KaMHe».

7. IlpoekTHasi 1eATEIbHOCTD (74)

54 1 Kax moaroroButs 1 opopmMuTh q0KIaA?
55 |2 I1/p: BrinonHeHne MHAMBUAYAIBHBIX U IPYNIIOBBIX IPOEKTOB.
56 |3 I1/p: BeimonHeHNEe MHANBUAYATBHBIX U TPYIIIOBBIX MPOEKTOB.




ol |4 I1/p: BrinonHeHne MHAMBUAYAIBHBIX U IPYNIIOBBIX IPOEKTOB.
58 |5 I1/p: BeimonHeHNEe MHANBUAYATBHBIX U TPYIIIOBBIX MPOEKTOB.
59 |6 Kynbrypa BoicTymeHus. OpaTOpCKOE HCKYCCTBO.

60 |7 I1/p: 3amura nHAMBUAYAIBHBIX U IPYNIOBHIX IPOEKTOB.

8. CBeToBblIe siBJIeHHSI (64)

61 |1 Panyra. ®u3nka BOSHUKHOBEHHUS pagyru. X0 CBETOBOIO JIyda B KaIljie
JOXKISL.

N

62 I1/p: M3rorosienue Kaneigockona.

w

63 I1/p: Paznoxenue 6emnoro ceera.

64 |4 YcrpoiicTBo onTudeckux npudopos. M3ydenue ycTpoiictBa oroarmnapara.
I1/p: HaGnroneHust B MUKPOCKOIT M TE€JIECKOII.

65 |5 I1/p: UccnenoBanme: «J[oCTHKEHUS U TIEPCTICKTUBBI UCIIOJIB30BAHUS
cBeToBOM dHeprun COJTHITA YEIOBEKOMY.

66 6 OnruuecKkue WUTFO3UN.

9. locTHskeHHs1 COBpeMeHHOii (pu3ukm (44)

67 |1 Okckypcust Ha MecTHYI0 ATC. TToaroToBka BBICTYIIJICHUH O TOCTHXKEHUSIX
COBPEMEHHO! (PU3HKH.

68 |2 [Tpumepsl TOBapOB, CO3TaHHBIX C UCIOJIb30BAaHUEM HAHOTEXHOJIOTHUN 1
MPUYNHBI UX YHUKAJIbHBIX CBOICTB.

69 |3 Pa3Butue BoenHoi texauku. 7 Mas - [lens paano. HoBoctu Gusukmu.

70 |4 Ceob00nas mema

Cnoco0bl OLIeHKH YPOBHSA TOCTHKEHUS 00yUAIOINXCS

KagecTBO MOAroTOBIEHHOCTH YYaIIUXCsI OMPEAEISIETCS KAUeCTBOM BBIMIOJIHEHHBIX MU padoT.
Kputepuem o1ieHKH B TaHHOM clly4ae sIBJIsIeTCs CTENeHb OBJIaJeHHs HaBbIKaMU paloThl,
CaMOCTOSITENIbHOCTh M 3aKOHYEHHOCTh Pa0OThI, THIATEIBHOCTh SKCIEPUMEHTA, HAYYHOCTh MPEAIaracMoro
pelieHrs mpoOieMbl, BHEITHUHN BUA U Ka4eCTBO paboThl mprOOpa Wik MOJIETH, COOTBETCTBHE
UCCIIEI0BATENLCKON PabOoThl TpeOyeMbIM HOPMaM U MpaBuiiaM 0(hOpMIICHUS.

[TooupurenbHON (HOpPMOIT OLIEHKH TPYAa YUalUuXCcsl ABJISETCS AEMOHCTpaLus paboT, BHITOJTHEHHBIX
YUYaIIUMUCS U BBICTYIUICHHE C Pe3yJIbTaTaMU HCCIEIOBaHUN NIEpe] Pa3InYHbIMU ayTUTOPUSIMH (B KJ1acce, B
CTapUIMX U MIIAJIINX KJaccax, yUIUTeIsIMH, IeJaroraMy JOMOTHUTEILHOT0 00pa30BaHusl) BHYTPH LIKOJbI.

Pabota ¢ yueOHBIM MaTepraaoM pa3HOOOPa3HbIX (HOPM JTaE€T BO3MOKHOCTh KOKIOMY MX YYaIUXCS

MIPOSIBUTH CBOU CITOCOOHOCTH (B 00J1aCTH CUCTEMATU3AIMHM TEOPETUICCKUX 3HAHUM, B 00JIACTH PEIICHUS
CTaHJApPTHBIX 33]a4, B 00JIaCTH PEIICHUsI HECTaHAaPTHBIX 3a/1a4, B 00J1aCTH HCCIIEI0BATENBCKON pabOTHI 1
T.1.). CHTyanuu ycrexa, CO3/IatoIIHe MOJIOKUTEIFHYI0 MOTHBAIINIO K IESATEITLHOCTH, SBIISTFOTCSI BAXKHBIM
(hakTOpoM pa3BUTHS TBOPUECKHUX U MIO3HABATEIHHBIX CIIOCOOHOCTEH ydamuxcsl.



