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[HosicHuTeaAbLHAS 3aNMUCKA

duznyeckoe 00pa3oBaHUE B cHUCTEME OOIIETro U CPeIHEro 00pa3oBaHus 3aHUMAET OJHO U3
BEIyIIMX MecCT. SBissch (QyHIAMEHTOM HAyYHOTO MHUPOIOHUMAHHUS, OHO CIOCOOCTBYET
dopmupoBaHUIO 3HAHHUK 00 OCHOBHBIX METO/JAaX HAYYHOTO MO3HAHHUS OKPYXKAIOLIET0 MHpa,
byHIaMEHTAIbHBIX HAY4YHBIX TEOpUH M 3aKOHOMEPHOCTEH, (OpMHUPYET Yy ydallluxcsi YMEHHS
UCCIIEIOBATh U OOBSICHATH SIBJICHUS MIPUPOJIBI U TEXHHUKH .

Kak mkonsHbIi peameT, pusmnka o01aiaeT OrpoOMHBIM T'YMaHUTAPHBIM MOTEHIIUAIOM, OHA
aKTUBHO (OPMHPYET HWHTEIUICKTyaJlbHbIE M MHPOBO33PEHYECKHE KayecTBa JIMYHOCTH.
Huddepenunanys npeamnoiaraeT Takylo OpraHu3aliio mporecca 00y4eHus, KOTopasi yYuThIBaeT
UH/IMBUYaJIbHBIE OCOOCHHOCTH YYalllMXCs, UX CIIOCOOHOCTH M MHTEPECHI, JIUYHOCTHBIN OIIBIT.
Huddepennmanus oOydeHus: (GU3MKE TO3BOJBIET, C OJHOHW CTOPOHBI, 00€CIEeUnuTh 0a30BYIO
HOJTOTOBKY, C JPYrol — yIOBIETBOPHUTH MOTPEOHOCTH KaXKIOTO, KTO MPOSBIISIET MHTEpEC U
CIIOCOOHOCTH K MPEIMETY U BBIXOJUT 32 PAMKHU M3y4YeHHS (PU3UKH B IIKOJIBHOM KypCe.

Pabouas mporpamma 3aHATUH BHEYPOUHOW AEATEIbHOCTU MO (Qu3uke «DPu3nuka BOKpPYT
HAC» TpeJHa3HayeHa [UIsi OpraHu3allid BHEYpOuHOW gnesTenbHOCTH «Todka pocTay
oOydaromuxcs 7-9 Kiaccos.

Cpoxk peanuzanuu nporpammsl: 1 roa. 7 kinace — 684., 8 kiacc 68u4., 9 knacc — 34 4.

JlanHas mporpaMMa MO3BOJIIET 00YYarOIUMCSI 03HAKOMHTBHCSI C METOJUKOW OpTraHU3aIliH
U MPOBEJICHUS IKCIIEPUMEHTAIILHO-UCCIIEI0BATENbCKON NEATEIbHOCTH B COBPEMEHHOM y4eOHOM
nporiecce 1o (GU3NKe, 03HAKOMUTHCSI CO MHOTMUMHU HHTEPECHBIMU BOTIPOCAaMH (PU3UKU HA TAHHOM
sTane OOy4YeHUs, BBIXOASIIMMHU 3a PaMKHU IIKOJIBHOW MPOrPaMMBbl, PACHIMPUThH IEIOCTHOE
npefcTaBiIeHne O TpolieMe MTaHHOM HayKu. OKCIEpUMEHTalIbHAs NesATeNbHOCTh Oyaer
CIOCOOCTBOBATh PAa3BUTHIO MBICIUTEIBHBIX ONEpalluii W 0OlIeMy HWHTEIICKTyaIbHOMY
pa3BUTHIO.

He meHee BaxkHbIM (haKTOPOM peasM3allid JaHHOM HporpamMMbl SIBISIETCS CTpEMIJICHHE
pasBUTh y y4allluXcs yMEHHE CaMOCTOSATENbHO paboTaTh, AyMaTb, 3KCIIEPUMEHTHUPOBATH B
yCIIOBHAX JIabopaTtopuu 1eHTpa «Touka pocTay, a TakKe MPUMEHSTH MOJyYeHHbIC 3HAHUS IS
pelIeHns] KayeCTBEHHBIX, KOJMYECTBEHHbIX M OKCIEPUMEHTAIBHBIX 3aJad  pa3IMyHOU
cinoxkHoctu. CojepKaHue TPOrpaMMBbl  COOTBETCTBYET IT03HABATEIBHBIM  BO3MOXKHOCTSIM
MIKOJBHUKOB M MpPEJOCTaBIseT MM BO3MOXHOCTh pabOTaTh Ha YPOBHE IOBBIIIEHHBIX
TpeOoBaHuil, pa3BuBasi yueOHYIO MOTUBALHUIO.

OCO0EHHOCTBIO JTAaHHOM MPOrpaMMBbl SIBJISIETCS TO, UTO:

e OHa HalpaBjieHa Ha JIOCTHKEHUE OOYYAIOIIMMUCS B OOJBIIEH CTENIEHU JIMYHOCTHBIX U
METaIpeIMETHBIX PE3yJIbTaTOB;

® COCTaBJICHA C YUYETOM BO3PACTHBIX OCOOCHHOCTEH yUaInxcs;

® [IOCTENICHHO BBOJUTCS TPOEKTHAs JCATEIHHOCTh — OT MHKPO-TIPOEKTOB B 7 KJlacce IO
WH/IMBUYaJIbHBIX TIPOEKTOB B 9 KItacce;

e yacTh y4eOHOr0 BpEMEHHU OTBE/ICHA Ha peleHue 3aaa4 B popmare PISA.

Peanun3auus nporpaMMsl o0ecneynBaeTcss HOPMATUBHBIMH JOKYMEHTAMU:
1. ®enepanbubiil 3aK0H OT 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6 ob6pazoBanuu
B Poccuiickoit deneparun» (¢ u3M. u 1om., BCTyi. B cuiny ¢ 01.09.2020).

2. Iacnopt HamumoHanbHOro mpoekra «OOpa3oBanue» (yTB. mpesuguymom CoBera mpu
IIpesunenre PP mo cTparernyeckoMy pa3BUTHIO M HAIIMOHAIBHBIM MPOEKTAM, IPOTOKOI OT
24.12.2018 Ne 16)

3. T'ocynapctBennas nmporpamma Poccuiickoit @enepanuu «Pa3Butue o0pa3oBanusy (yTB.
[ToctanoBnennem IlpaBurensctBa PO ot 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O06
YTBEP:KICHUM  rocygapcrBeHHOM  mporpammbl  Poccumiickoit  ®enepauuun  «PasButue
o0Opa3oBaHU.



4. TIpodeccuonansubrii cranmapt «llemaror (memaroruyeckasi OeATEIBHOCTh B
JIOIIKOJIbHOM, Ha4YaJIbHOM OOIIIeM, OCHOBHOM o0OImeM, cpeaHeM o0mieM o0pa3oBaHNHM),
(Boctiutateinb, yuurens)» (pea. ot 16.06.2019) (Ilpuxa3 MunucrepcTBa TpyJaa U COLMAIBHON
3amuTel PO ot 18 oktsa6ps 2013 r. Ne 544nH, ¢ uU3MEHEHHSAMH, BHECEHHBIMU IPUKA30M
MunucrepcTBa Tpyaa u com3amuTel PO ot 25.12.2014 No 11158 u ot 5.08.2016 1. No 4221).

5. Meroauyeckue pEKOMEHIALMM IO CO3JaHHI0O U (YHKUHOHUPOBAHUIO B
0011e00pa30BaTEIbHBIX OpPraHU3aLUAX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MajbIX
ropojiax, LEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYYHOH M TEXHOJOI'MUECKOW HalpaBJIEHHOCTEH
(«Touka pocra») (YTBepkIeHbl pacnopsbkeHHMeM MuHucTepcTBa npocBelieHus Poccuiickoit
Oeneparun ot 12 suBapst 2021 r. Ne P-6)

eas u 3agaun

Onupasicb Ha HMHIUMBUIyaJbHblE OOpa30BaTENbHBIE 3alPOChl U CIOCOOHOCTH Ka)KJIO0Tro
peGeHKa MpH peajau3alMyd NPOrpaMMbl BHEYPOUHOH JesATenbHOCTH 10 ¢usnke «Pusuka B
3a/la4yax M IKCHEPUMEHTaxX», MOXKHO JOCTHYb OCHOBHOW WeJH - Pa3sBUTh Yy 00y4YaroIMXxcsi
CTpeMJyIeHHe K JaJIbHeilleMy CaMOOIpele/IeHHI0, HWHTEeJIEKTYaJlbHOH, Hay4YHOH WM
NPAKTHYECKOI CaMOCTOSITeIbHOCTH, I03HABATE/IbHOI AKTUBHOCTH.

Jns peanuzanuu neneil kypca TpeOyercsl pelleHHe KOHKPETHBIX MPaKTHYECKUX 3aiad.
OcHoBHbBIE 321241 BHEYPOYHOIi 1esiTeIbHOCTH 10 (pu3nKH:

* BBIABJICHHE HHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH ywamuxcs K
Pa3IUYHbIM BUAAM JESTEIbHOCTH;

* (opMUpOBaHME TPEJCTABICHUS O SBICHUAX M 3aKOHAX OKPYXAIOUIEro MuUpa, C
KOTOPBIMH LIKOJbHUKH CTAJIKMBAIOTCS B TIOBCEHEBHOM KHU3HH;

* popMupoBaHUE MPECTABICHUS O HAYYHOM METO/IE TO3HAHUS;
* pa3BUTHE UHTEpECA K UCCIIEI0BATEIBbCKON IEATETbHOCTH;
* pa3BUTHE OMBITA TBOPUYECKOM NEATEIHHOCTH, TBOPUECKHUX CIIOCOOHOCTEH;

* pa3BUTHE HABBIKOB OpraHM3allMd HAy4yHOTo TpyJa, paboThl €O CIOBapsMH H
SHIMKJIOTIEUSIMU;

* CO3/aHME YCIOBUH Ui peaqu3alii BO BHEYPOYHOE BpeMs INPUOOPETEHHBIX
YHHUBEpPCAIbHBIX YUEOHBIX JEHCTBUI B ypOUHOE BpPEMS;

* pa3BUTHE oOMNbITa HePOpPMATBLHOTrO OOIIEHUS, B3aUMOJAEWUCTBUSA, COTPYJHHUYECTBA;
pacupeHre paMoK OOIIEHUS C COLIUYMOM.

* (hopMupoBaHNE HaBBIKOB MOCTPOCHUS (PU3UUECKUX MOJIENEN U ONpeNeeHusl TPaHULl UX
MPUMEHUMOCTH.

* COBEpIICHCTBOBAaHUE YMEHUU NMPUMEHATH 3HAHUS MO (U3UKE JJIsI OOBSACHEHUS SBICHUI
IPUPOJIBI, CBOMCTB BEILIECTBA, PELICHUs (PU3NUECKUX 33/1a4, CAMOCTOSATEIBHOTO IPHOOPETEHUS U
OLICHKM HOBOM HH(OpManuu (PU3UYECKOTO COJEp)KaHUs, HCIOJIb30BaHUSI COBPEMEHHBIX
WH(OPMALIMOHHBIX TEXHOJIOTHI;

* HCIOJIb30BaHUE TNPUOOPETEHHBIX 3HAHUNM W YMEHUH [UIsl pelIeHUs NPaKTHYECKUX,
KU3HEHHBIX 33]1a4;

® BKJIIOUCHUC yqalmuxcs B pa3H006pa3Hy}o ACATCIIbHOCTD: TCOPCTUICCKYTO,
MPAKTUYCCKYHO, AaHAJIUTUYCCKYIO, IONCKOBYIO,

* BBIpA0OTKa T'MOKMUX YMEHH MEpEeHOCHTh 3HAHHS W HAaBBIKM HAa HOBBIE (OpMBI ydeOHOM
paboThI;

* pa3BUTHE COOOPA3UTEILHOCTH U OBICTPOTHI PEAKIUH IMPH PEIIEHUU HOBBIX PA3TUYHBIX
(bU3MYECKUX 3a/1a4, CBSI3aHHBIX C MPAKTUYCCKON JESITEILHOCTHIO.



[lianupyembie pe3yJibTaThl

JlocTrkeHne IUTaHUPYEMBbIX PE3yJbTaTOB B OCHOBHOM IIKOJIE MPOUCXOIUT B KOMILIEKCE
UCIIONIb30BAaHUSI YETHIPEX MEKIUCIHUIUIMHAPHBIX  y4eOHbIX mporpamm  («DopMupoBaHue
YHUBEPCAIBHBIX YU€OHBIX AeHCTBUIY, «@opmupoBanrue MKT-KOMIIETEHTHOCTH 00yJarOIUXCs»,
«OCHOBBI y4eOHOMCCIIEOBATEIBCKOM M TMPOCKTHON AeATenbHOCTH», «OCHOBBI CMBICIIOBOTO
yTeHHUs] U paboThl ¢ TEKCTOM») U y4eOHBIX IpOrpamMM IO BCEM IpeaMeTaM, B TOM YHCIE IO
¢usuke. Ilocne w3ydeHHWs TpOrpaMMbl BHEYPOUHOU JHesTeNbHOCTH «DU3MKa B 3adadax H
JKCIIEPUMEHTAX» 00ydaroIuecs:

* CHUCTEMATU3UPYIOT TEOPETHYECKUE 3HAHUS W YMEHHS [0 PELICHUIO CTaHJIAPTHBIX,
HECTaHJAPTHBIX, TEXHUYECKHUX U OJIMMIIMA/IHBIX 337a4 Pa3JIuYHbIMH METOJAMU;

¢ BBIPAOOTAKOT UHAWUBU L aHLHBIﬁ CTHUJIb PCIICHUA (DU3NUYCCKHUX 3a1a4.
0 y

* COBEpILIEHCTBYIOT YMEHMs Ha MpaKTHKE I[0Jb30BaTbcsid NPUOOpPaMHu, IPOBOAUTH
u3MepeHus: (PU3MYECKNX BETMYMH (ONpEeNeNiTh IeHy ACJICHUs, CHUMAaTh NIOKa3aHus, COOI0IaTh
IpaBUjIa TEXHUKU O€30I1aCHOCTH);

* Hay4aTcs MOJIb30BaThCS MPHOOpPAMH, C KOTOPHIMH HE CTAIKHBAIOTCA HA YPOKaxX (PH3UKHU B
OCHOBHOM IIKOJIE;

* pa3paboTalOT U CKOHCTPYHMPYIOT HMPHOOPH W MOJENH s TOcienayromei paboTel B
kabuHeTe Ppu3nKu.

* COBEpPLICHCTBYIOT HAaBBIKM IIMCBMEHHOW M YCTHOM pe€4d B IIPOLECCEe HANMCaHUA
UCCIIEIOBATEIbCKUX pPA0OT, HMHCTPYKUUI K BBIIOJHEHHBIM MOJENSAM U HpubopaM, Mpu
BBICTYIJICHUSAX HAa HAYYHO — MPAKTUIECKUX KOH(EPEHIUAX PA3TUIHBIX YPOBHEH.

* ONpEeNeNsAT JalbHeHIee HalpaBiIeHUe Pa3BUTHS CBOUX CIOCOOHOCTEH, cepy HaydHBIX
MHTEPECOB, OIPEEIATCS ¢ BBIOOPOM JalbHEHIIEro 00pa3oBaTeIbHOTO MapUIpyTa, JaJbHEHIIEro
npoduiis o0ydeHus B cTapieil mkoie.

Ilpeomemmnvimu pesynvmamamu NporpaMMbl BHEYPOUHOU IEATENBHOCTH SIBJISIFOTCSL:

OOyuaromuiics MONTYYUT BO3MOXKHOCTh Ul (POPMHUPOBAHUS CIEAYIOUIMX IPEeIMETHBIX
pe3yJIbTaTOB:

® 3HAHUS O NPUPOJE BAXHEUIINX GU3NUECKUX SBICHUN OKPYKAIOIIEr0 MUpa U IIOHUMAaHUE
CMbICIa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSA3b U3yUYEHHBIX SBJICHUH;

® YMEHHUs II0JIb30BaTbCA METOJAMU HAY4YHOIO MCCICAOBAHMS SIBJICHUM IIPUPOIBL,
OPOBOJIUTH HAOMIOACHUS, IJIAHUPOBATh M  BBINOJHATH 3KCIEPUMEHTHI, 00pabaThIBaTh
pe3yNbTaThl U3MEPEHUH, MPEICTABIATh Pe3yJIbTaThl U3MEPEHUI ¢ MOMOUIbIO Ta0HIl, TpaduKOB
u (Gopmyn, oOHApYKUBaThb 3aBUCUMOCTH MEXIY (PU3HMUECKUMH BEIUYMHAMHU, OOBICHATH
MIOJIy4EHHBIE PE3yJbTaThl U JI€JaTh BBIBOJIbI, OLICHUBATh I'PaHULbl OTPEIIHOCTEN pe3yIbTaTOB
U3MEPEHU;

®yMEHHSI TMPUMEHATh TEOpPETHYECKHe 3HaHMS 10 (U3MKE Ha IMpakTHKe, peularhb
duznyeckue 3aaun Ha MPUMEHEHHE MOTYYeHHbIX 3HAHUIH;

®yMEHHUS M HaBBIKM NPUMEHATH NOJIY4YEHHBIE 3HAHMUA A OOBSCHEHHUS NPUHIUIIOB
JEHCTBHS BaOXHEUIIUX TEXHUYECKUX YCTPOMCTB, PELICHUs MPAKTUYECKUX 3a/1a4 ITOBCEIHEBHOU
KHU3HU, oOecrieueHusi 0e30MacHOCTH CBOEW JKU3HU, PAllMOHAIBHOIO MPHUPOJIONOIb30BaHUS U
OXpaHbI OKPYXKaIOLEH CPENbL;

¢ hopmupoBaHue yOeKIEHUS B 3aKOHOMEPHOM CBSI3U M MIO3HABAEMOCTH SIBJICHUN TPUPOJIBI,
B 00BEKTHBHOCTH HAay4YHOTO 3HaHMS, B BHICOKOW IIEHHOCTU HayKHU B Pa3BUTUU MaTepUAIbHON U
JlyXOBHOH KYJIbTYpPBI JIFOJIEH;

®pa3BUTHE TEOPETHMUYECKOIO  MBIIUIEHUS Ha OCHOBE (OPMHUPOBAHMS  YMEHMH
yCTaHaBIMBaTh (AKTHI, pa3nuyaTh NPUYMHBI U CIEACTBUS, CTPOMTh MOJEIN W BBIIBUIATh
THIIOTE3bl, OTHICKUBATh U (POPMYTUPOBATh JOKA3aTEIbCTBA BBIIBUHYTHIX TUIIOTE3, BHIBOIUTH U3
9KCHEPUMEHTAJIbHBIX (PAKTOB U TEOPETUUECKUX MOJIeNIel (PU3NUECKUE 3aKOHBI,



® KOMMYHHMKAaTUBHBIE YMEHMS: JOKIAIbIBaTh O peE3ylbTaTaX CBOErO MCCIECI0BaHUSA,
y4acTBOBAaTh B JUCKYCCUH, KPATKO U TOYHO OTBEYATh HA BOIIPOCHI, UCIIOIb30BATh CIPABOYHYIO
JUTEPATypy U APYrHe UCTOYHUKH WH(POPMALIUH.

Memanpeomemuvimu pezyivmamamu NporpaMMbl BHEYPOUHOU JEATENBHOCTH SBIISIOTCS:

OOyuarouuiics NOJy4UT BO3MOXKHOCTD JUIsl (POPMUPOBAHMS CIETYIOLIMX METAIIPEIMETHBIX
pe3yIbTaTOB:

® OBJIaJICHUE HABBIKAMH CAMOCTOSATEIBHOIO MPHOOPETEHUsI HOBBIX 3HAHUM, OpraHU3aLUu
y4eOHOH JesATeNbHOCTH, IOCTAHOBKU L€, IUIaHMPOBAHUSA, CAMOKOHTPOJII M OLIEHKU
pE3yJIbTaTOB CBOEH JESATENIBHOCTH, YMEHMSIMH IPEABUAETH BO3MOXKHBIE PE3YyJIbTaThl CBOMX
JIEHCTBHI;

® IOHUMaHHUE PA3INIUNA MEXKAY UCXOTHBIMU (PAKTaMU M THIIOTE€3aMHU JJISl UX OOBSICHEHHS,
TEOPETUYECKHUMHU MOJICIISIMU U PEaJbHBIMH 00bEKTaMH, OBJIAICHHE YHUBEPCAIbHBIMU y4eOHBIMU
NEMCTBUSAMH Ha MpUMepax T'MIoTe3 AJs 0ObsACHEHUS U3BECTHBIX (PAKTOB M HKCIEPUMEHTAIbHOM
IIPOBEPKU BBIJBUIAEMbIX THIIOTE3, pa3pabOTKU TEOPETUUYECKUX MOJENIEH MpOLECCOB WU
SIBJICHUIA;

¢ hopMupoBaHHE YMEHU BOCIPHHUMATh, NIepepadaThIBaTh U MPEIBSBIATE HHPOPMAITUTIO
B CJIOBECHOH, 00pa3HOM, CHMBOJMYECKOH (opmax, aHaIU3UpoBaThb U IepepadaTbiBaTh
HOJYYEHHYI0 UH(OPMAIMIO B COOTBETCTBUU C MOCTABJICHHBIMU 33Ja4aMH, BbIIEISTh OCHOBHOE
CoJIep’KaHUE MPOUYUTAHHOTO TEKCTa, HaXOAUTh B HEM OTBEThl HAa IIOCTABJIEHHBIE BOIPOCHl U
u3jaraTh €ro;

® IPHOOPETEHNE OMBITA CAMOCTOSATEILHOTO IMOMCKA, aHajiW3a W OTOOpa MH(pOpPMAIUU C
MCIIOJIb30BAHUEM pPA3JIMYHbIX HCTOYHMKOB W HOBBIX HH(POPMAIMOHHBIX TEXHOJIOTUN IS
peleHts T03HAaBaTEeNbHbIX 33/ay;

® pa3BUTHE MOHOJIOTMYECKOM W JMAJOrMYecKOd pedd, YMEHHUS BbIpakaTh CBOU MBICIH,
CIIOCOOHOCTH BBICTYUIMBaTh COOECENHMKA, MOHMMATh €ro TOYKY 3pEHHMs, NMpHU3HABaTh MPaBO
JPYroro 4ej0BeKa Ha HMHOE MHEHME;

® OCBOCHHE MTPUEMOB JICHCTBUIl B HECTAaHAAPTHBIX CUTYAIUSIX, OBJIaIE€HUE 3BPUCTUIECKUMU
METOJJaMH pelIeHUsl TpoOIeM;

e hopMupoBaHre yMeHUIl paboTaTh B TPYIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLIMAIBHBIX
poJiel, IpeACTaBIATh U OTCTAaUBaTh CBOU B3TJISABI M YOSKIEHHUS, BECTU JUCKYCCHUIO.

Perynastusueie YY ]|

OOyyaromuiicss MOIYYUT BO3MOXKHOCTH JUIsl (POPMUPOBAHUS CIIEAYIOIIUX PEryISTUBHBIX
YV

e YMeHHE CaMOCTOSITENIbHO OMNPENeNaTh ILelu OOy4eHMs, CTaBUTh M (OPMYJIHUPOBATH
HOBBIE 3a/1a4M B yu€0e U MO3HABATEIbHOMN AESITeIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOEH
MIO3HABATEJILHOM 1E€ATENBHOCTH.

e YMEHHE CaMOCTOATENbHO IUIAHUPOBATh MYTH JOCTIIKEHHs Iefieil, B TOM YuCIe
JIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHBIE CIOCOOB! peleHus] y4eOHbIX U
MIO3HABATENIbHBIX 3371a4.

e YMEHHE COOTHOCHUTHh CBOM JIEUCTBUS C IJIAHUPYEMBIMU PE3YJIbTATaMH, OCYIIECTBIISTH
KOHTPOJIb CBOEH JACSATEIBHOCTA B TPOIIECCE TOCTHKEHUS Pe3yabTaTa, OMPENeNsiTh CIIOCOOBI
JIENCTBUI B paMKax MPEeJIOKEHHBIX YCIOBHMA U TpeOOBaHUM, KOPPEKTUPOBATH CBOM ACHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHUCS CUTYallUEH.

o YMeHue OLICHUBATh IIPABUJIBHOCTL BBIIIOJIHCHUA y‘Ie6HOI>'I 3aJa4u, COOCTBEHHEIC
BO3MOXHOCTH €€ PEIICHUS.

eBranenne oOcHOBaMH ~ CaMOKOHTpPOJSl, CAaMOOLIGHKHM, TPUHATHS  pEUIeHHH U
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpa B Y4eOHOI U 1M03HABATEIbHON ACSITEIbHOCTH.

ITo3naBaTesibHbIe YY ]|



OOyuarouuiics MoJIy4YuT BO3MOXKHOCTH JJIsi (POPMUPOBAHUS CIEAYIONIMX MMO3HABATEIBHBIX
YVII.

e YMEeHHME OmpeneNniaTh MOHATHS, CO37aBaTh OOOOIIEHUS, YCTaHABIMBATh AaHAJOTHH,
KJIaccu(puIUpoBaTh, CaMOCTOSITEIbHO BBIOMpATh OCHOBAHUS U KPUTEPUU Ul KiIacCUPUKALMH,
YCTaHABIUBATh  IIPUYUHHO-CICJCTBEHHbIC CBA3H, CTPOUTb JIOTHYECKOE  PpaCCYXICHUE,
YMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE, 110 AHAJIOTUN) U JIeJ1aTh BHIBOJIBL.

e YMeHue COo3aaBaThb, IPUMCHATH U Hp606pa3OBBIBaTB 3HaKN 1 CUMBOIJIbI, MOJCJIN U CXEMbI
AJI pCIICHUA y‘{e6HBIX M IIO3HABAaTCJIBHBIX 3a14a4.

e CMBICIIOBOE YTCHHE.

e DopMuUpPOBaHUE U Pa3BUTUE DKOJOTMYECKOIO MBIIIJIEHUS, YMEHHUE NPHUMEHSTH €ro B
[IO3HABATEIIbHOW, ~KOMMYHUKAaTHBHOW, COLMAIBHOM TNpaKkTUKE U  NpodeCcCHOHATBHON
OpHUEHTAIINH.

e Pa3puTre MOTHBAIUM K OBJIAJACHUIO KYHLTypOﬁ AKTHUBHOI'O HCIIOJBb30BaHHA CHOBapeﬁ u
APYrux MOUCKOBBIX CUCTEM.

Kommynukarususblie YY /I

e YMeHUE OpraHu30BbIBaTh y4e€OHOE COTPYAHMYECTBO M COBMECTHYIO JESTEIbHOCTH C
YUUTEJIEM U CBEpCTHUKAaMU; paboTaTh UHIAMBUYAJIbHO U B TPYIIE: HAXOJUTh OOIIEe pelIeHue U
paspenate KOH(QJIUKTHl HA OCHOBE COIJIACOBAaHUS MO3ULMI U yuéTa HHTEpECcOB; (POPMYIUPOBATS,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHUE.

e YMEHME OCO3HAaHHO MHCIIOJb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3aJadeid
KOMMYHUKAIIUW JJI1 BBIPAXKCHUSA CBOUX YYBCTB, MBICIIEH U HOTpG6HOCTCI>i AJId TNTAaHUPOBAaHUA U
pEeryisiiuy CBOEH AESTENbHOCTH; BIAJCHUE YCTHOW M NMUCbMEHHOW pPEYbI0, MOHOJOTMYECKOU
KOHTEKCTHOM pEUbIo.

e DopMUpOBAaHME M  DPA3BUTUE  KOMIIETEHTHOCTH B  O0JIaCTH  HCIOJIb30BaHUS
MH(}OPMaLMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (nanee — UKT).

JIuunocmuvimu pe3ynbmamamu IpOrpaMMbl BHEYPOUHOU J€ATEIBHOCTU SIBJISIOTCS:

OOyuaromuiics MOIXYYUT BO3MOXKHOCTH JUISI (DOPMHUPOBAHUS CIEAYIOIIHUX JHMYHOCTHBIX
pe3yIbTATOB:

®pa3BUTHE  IIO3HABATEJIBHBIX  WHTEPECOB,  MHTEUIEKTYaJIbHBIX U TBOPYECKHX
CIIOCOOHOCTENH;

® yOS)KAEHHOCTh B BO3MOYKHOCTH IIO3HAHUSI MPHUPOJBI, B HEOOXOJUMOCTU Pa3yMHOIO
MCIIOJIb30BaHUs JOCTH)KEHUN HAYKU U TEXHOJIOTUM JJIsl TajJbHEHIIEero pa3BUTHS YEI0BEYECKOTO
oO1miecTBa, yBaKC€HME K TBOpLAM HAyKH M TEXHHMKH, OTHOIIEHHE K (U3MKE KaK K JJIEMEHTY
o011e4en0BeYecKoil KyabTypHl;

® CaMOCTOSITEJIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;

® FOTOBHOCTH K BBIOOPY JKU3HEHHOT'O ITYTH B COOTBETCTBHM C COOCTBEHHBIMH MHTEpPECaMHU
Y BO3MOKHOCTSIMH;

e MOTHBAIUsI 00pa30BaTEIIbLHON JEATENIFHOCTH Ha OCHOBE JINYHOCTHO OPHUEHTHPOBAHHOTO
MOJIX0/1a;

¢ popmMHpoBaHUE I[IEHHOCTHOI'O OTHOMIIEHHUS JPYr K JIpYyry, K Y4YUTENII0, K aBTOpaMm
OTKPBITHI U N300peTeHNil, K pe3yibTaTaM 00yueHusl.



TemaTu4eckoe MNJIAHMPOBAHUE

7 K1acc
K
Ne Ha3Baunmue pa3nena, TemMbl OTIACCTBO Teopusn [MpaxkTuka
4acoB
1 Beenenue 3 1 2
2 ®dusnka u BpemeHa roja: @u3nka oceHplo. | 3 1 2
3 IIepBoHavasIbHBIE CBEICHUS O CTPOCHUH 3 1
BEIIlECTBA
4 BzaumoneiicTBue Tel 8 2 6
5 Pa3 3amauka, n1Ba 3agauka 4 4 0
6 dusnka u BpemeHa roga: dusuka 3umMon. | 2 1 1
7 Cuuibl B ipupoe 11 5 6
8 Pa3 3amauxa, nBa 3agauka 4 2 2
9 JlaBicHue 6 2 4
10 ®dusnka u BpemeHa roja: @usuka BecHOn. | 3 1 2
11 DHeprus 12 5 7
12 DU3HKYU U JTUPUKH 4 2 2
13 ®usnka u BpemeHa roja: dusuka nserom. | 5 2 3
HUTOT O 68 29 39
8 xiracc
KoauuecTBoO
Ne Hassanue pasjena, TeMbl 4acoB Teopus IIpakTuka
1. dusnka ¥ BpeMeHa rojia (oOBTOPEHUE) 6 3 3
2. | IlpoexTHast nesTeTHLHOCTD 1O (pr3HKe 7 3 4
3. | MonekynsapHas ¢puznka 11 7 4
4. | ®u3uKa U JIEKTPUUYECTBO 19 8 11
S ®du3uka Kkocmoca 3 1 2
6. Maruetnsm > 2 3
7. | IIpoexTHast nesTeIbHOCTD 7 2 5)
8. CBeTOBEIE IBICHUS 6 2 4
9. | HocTmkeHus: COBpeMEHHON (PU3UKU 4 3 1
HUTOI O 68 31 37
9 ximacc
KoauuecTBoO
Ne Hassanue pasjena, TeMbl 4acoB Teopus IIpakTuka
1 BBenenue 5 4 1
2 MexaHuka 8 4 4
3 3aKOHBI COXPaHEHUs 6 4 2
4 PabGoTa sHeprus 5 2 3
S) ONEKTPOMAarHUTHbIE SIBICHUS 10 6 4
HUTOI O 34 20 14




Coaep:xanue nporpaMmmbl

7 KJacc

TEMA 1. BBEJJEHHUE (34)
Teopusi-1u. BogHoe 3ansaTe. MHCTpyKTaXX 110 0XpaHe TpyJa Ha 3aHATUAX. llone3Hble cChlIku
no ¢usuke B MHTEpHET. MeETOIBI M3yueHUs] (PU3NUECKUX sBIeHUN. DU3ndeckuil HIKCIIepUMEHT.
[TorpemHocTh  mpsiMBIX  M3MepeHuMi. IIpaBuwiia npoBecHMSI IIKOIBHOIO HKCIEPUMEHTA.
KommbroTepsl B (pU3HUECKUX HCCIEAOBAHMAX M NpU u3ydeHun ¢usuku. [IpaBuna co3manus
JJIEKTPOHHOU IIPE3EHTALINN.
IIpakTnka-24. M3mepenne (GU3NUECKUX BEIMYMH C MOMOIIBIO HU(GPOBOM JTabopaTOpHH.
Onpenenenue LeHsl AeneHus npuoopos. Onpenenenne pacCTOSHUM 10 HETOCTYNHBIX 00BEKTOB.
Omnpenenenne oobeMa Tel pa3muyHoi Gopmbl. MI3mMepeHne TONIMHEI JincTa Oymary.
TEMA 2. PU3UKA U BPEMEHA I'OJJA: ®PU3UKA OCEHbBIO (34)

Teopusi-14. 3aragounoe BemecTBO — Boja. Tpu cocrosinus Bojbl. MIHTEpecHoe o Boje.

I'unote3bl MPOUCXOXKIEHUS BOJbI Ha 3emie, 3HaueHUue (PU3MUYECKUX M XMUMHUYECKHX
CBOWCTB BO/JIbI, CTPOCHUE MOJICKYJIBI BOJBI, 0OBSICHEHHE CBOWCTB BOJIBI B PA3JIMYHBIX arperaTHbIX
COCTOSIHUSAX. POJIb BOZIBI B )KM3HU YEJIOBEKA.

IIpakTuka-2 4y Dkckypcuss Ha oOceHHIoO npupony. llpoBeaenue HaOmOAEHMIM
nposiBiIeHus GU3NUECKuX sABiIeHUI ocenbro. Co3nanue npezeHTaunu «Pusuka Ocenpro». Pabora
¢ I[Iporpammoii Power Point mo co3manuto cnaiinos.

TEMA 3. IEPBOHAYAJIBHBIE CBEJAEHUSA O CTPOEHUU BEIHLIECTBA (34)
Teopusi-1u. IlnanupoBanue Ppuzndyeckoro sKCIepuUMeHTa — Kak JAoka3aTh Teoputo. Ot Jlekapra
10 Hamwmx JaHed. bpoyHoBckoe aBmkeHue. Hano-texnosorun. CoumHeHue «MHKpOMUDY.
MUKpPO BEIUYUHBI B HALLIEH KU3HH.

IIpakTuka-2u Pacmmpenue ten npu HarpeBanuu. 3mepenne ckopoctu nuddysuu. Monenu
arperaTHbIX COCTOSIHUH (Urpa)

TEMA 4. B3BAUMOJENACTBUE TEJI (84)

Teopusi-2u. Mexanudeckoe NBI)KEHHE M B3auMojeiicTBue. Kak OBICTPO MBI JIBHXKEMCS
(cnoxenue ckopocteif)? Korma mbl aBuxkemcst Bokpyr ConHua ObIcTpee - JHEM MM HOUYbIO?
[TpriMepsl pa3nUyHBIX 3HAUYEHUN BEJIWYUH, ONMHMCHIBAIOUIMX MEXaHWYECKOE ABU)KEHHE B JKHBOU
npupone. Mcnonp3oBaHME B TEXHHMKE NPHUHLUIOB JABM)KEHUS JKUBBIX CYIIECTB. SIBieHue
unepiuu. «HemoasmwxkHas OamrHsy». Uto n3yyaet ctatuka? Busl paBHOBecHs.

IIpakTnka-64.  V3MepeHue OBICTPOTHI peakiUM 4YenoBeka. V3MepeHue CKOpPOCTH XOAbOBI.
OKCrepUMEHTaJIbHbIE JI0Ka3aTeNbCcTBa sBIeHUS uHepuuu. [loarotoBka BuaeopuiabMa Mpo
ABlieHue uHepuuu. M3mepenue maccel 1 karmum Boasl. OnpeneneHue IUIOTHOCTH HMPHUPOIHBIX
MatepuaioB. Omnpenenenne o0beMa U TUIOTHOCTH CBoero Tena. OmpeneneHue o0bEMa(MacCh)
IIPOAYKTOB B yIIaKOBKeE. MI3roToBIIEHNE paBHOBECHOM UIPYIIKH. Pemenne 3aau.

TEMA 5. PA3 3AJTIAUYKA, 1BA 3AJTIAYKA (44)

Teopus-Su. IlpaBuna pemenuss u  odopmieHus 3agad. [lowck ommbok. Pemenue
3aHMMaTeNbHbIX 3a/1a4. Pemenue 3anay B popmare [TNU3A.

TEMA 6. PU3UKA U BPEMEHA I'OJIA: ®U3HUKA 3UMOM (2u4)
Teopusi-1u.  CHer, nen, u Mmerenb. CHeXXUHKU B Bo3ayxe. CHexuHku Ha 3emiie. Croucras
CTPYKTypa CHEXHBIX MOKpOBOB. Pexemauus. Jlen na 3emste. ['opHblil nenHuk. J[BuxkeHue
nennuka. Kakue ObIBaroT Merenu. MUKpOCTPYKTYpa HU30BBIX MeTeneid Bomnbl Ha cHery. Kak
JTAJIEKO MEPEHOCUTCS CHET MeTenblo. [1buieBbie OypH 1 METeIN: CXOACTBO U paznuyus. Pusuka y
HOBOTOJIHEH E€JIKH.

IIpakTuka-1 ¥ @Pusuka - Hayka o0 npupoje. MoXHO JU H3y4yaThb HPUPOIY 3UMOM?
[Iporynka Ha 3UMHIOIO IPUPOLY.



TEMA 7. CWJIbI B IPUPO/IE(114)
Teopus-5u. Cuiia — BeKTOpHas BeJIMYMHA (JIMHAMUUYECKOE pelleHre 3a1a4). Bec u HeBecoMOCTb.
Cuna tpenusi. Counnenue «Mup 6e3 TpeHUs».

3akoH BCEeMHUpPHOro TAroreHus. CTpoeHue cojgHeyHOM cuctemsl. [lnaHeTel 3eMHON
rpynnsl. [Inanersi-rurantel. Cuna TskecTH Ha Apyrux muiaHerax. CnyTHUkM miaHeT u JlyHa.
HaGnronenue Jlynsl. Mainble Tena, opOMTBl M NEPUOJUYHOCTb KOMET. «3BE3A0MNajbl», WIN
noyemy 3Be3/bl He mamaT? 3Be3gHoe He0o. Co3Be3nus. 3HAKOMCTBO C MPOTrpaMMaMH I10
actpoHoMuHu. Bpems u ero nusmepenue. Kanennaps.

IIpakTuka-64y. 3anumarenbHblii onbiT  «lllapuk Ha HuTH». OnpeneneHue LEHTpa
TSDKECTH Tejla. 3aHMMaTresbHble (QUIypbl Ha paBHOBecHe. M3roToBieHHME COJHEUHBIX 4YacoB.
Coznanue JIyHHOTO KaJeHIapsl ¢ MOMOIIbio mporpammbl Power Point. M3mepeHue sxecTKoCcTH
npyxuHsl. 3Mepenue ko3dduiimenta cuibl TpeHHs CKOIbKEHHS Ha KPbUIbLE IKOJIBI U IPYTHUX
MIOBEPXHOCTSX.

TEMA 8. PA3 3AJTIAYKA, IBA 3AJAYKA (44)

Teopusi-24u. Cucrema CU u ee 3HaueHue. /luHamuueckoe perieHHe 3aJad Ha CIOKEHUE CHIL
Pemenue 3annmaTenbHbIX 3a1a4. Pemenne 3a1a4 B popmare [TN3A.

IIpakTuka-24. OnpezneneHne Beca CyMKH LIKOJIbHUKA. OmpeseneHre Macchl U Beca Bo3AyXxa B
KOMHarTe.

TEMA 9. JTABJIEHUE (64)

Teopusi-24. JlaBnenue TtBepabix Teia. 3akoH I[lackansa. JlaBieHwe B KMAKOCTH.
['mapocratnueckuii mapagokc. AtmochepHoe aaBineHue. Ponb aTMochepHOro AaBICHHS B
npupozie. ATMOc(epHoe AaBiIeHHUE U 1orojaa. TOHOMETp, MaHOMETphl. ATMOC(epHOe aBjieHne
B ku3HM uenoBeka. Kak wbl apimmM? Kak mbel neéM? «['opHas 00j€3Hb», BIUSHUE
aTMOC(epHOro JAaBJIEHHs Ha CAMOYYBCTBHE Jt0JIeH. PellieHne 3aHMMaTeNIbHbIX 3a/1a4.

IIpakTuka-4uy. M3yuyeHue 3aBUCUMOCTH JaBJIEHHS OT IUIOMAAM IOBEPXHOCTH C
MIOMOUIBIO JAaTUMKa JaBJICHUs. 3aHUMaTenbHble ONbIThl «llepeBEpHyThINl cTakaH», «DOHTaH B
KosOe», «Sino B OyTeuike». [Ipubopsl 11 M3MepeHusl 1aBieHUs] — U3rOTOBIEHHE OapomeTpa.
AtmocdepHoe naBneHue M MeauuuHa. Ilmpun, numerka, MeauuuHckas Oanka. KpoBsiHoe
nasienue. OmnpeneneHue AaBlieHUss KpoBH y denoBeka. OmpezeneHue BBICOTHI 3JaHUS C
MOMOIIbI0 6apoMeTpa.

TEMA 10. ®PU3UKA 1 BPEMEHA T'OJIA: ®U3UKA BECHOW (3u)

Teopusi-14. Temneparypa. Tepmomertp. IIpumMeps! paznuuHbIX TEMIIEpaTyp B IPUPOJE.
IIpakTuka-2u. Dkckypcust Ha npupony. IlpoBenenne HaOmMroAeHU NMPOSBIEHUS (HU3HUECKUX
SBJICHUN BecHOH. M3Mepenue Temneparypsl MOYBBI Ha TIyOMHE U ToBepXHOCTH. MccnenoBanue
KalWJUISIPHBIX SIBJICHUH.

TEMA 11. DHEPI'UA (124)

Teopusi-S4. PaznuuHple BHIBI dHEPIUM, HCIIOIB3YEMBIE JIOJBMH, M UX 3anacbl. KocBeHHBIE
u3Mepenus. Iloyemy pabGora u sHeprus HMMEIOT OJHY eIMHUIY u3MepeHus? Hecucremuble
€AMHUIIBI. DHEPTUsl U MUIIA: OCHOBBI MPABWJIBHOTO NMUTaHUs. PelleHne 3aHMMaTeNbHbIX 33/1a4.
Pemenue 3amau B popmate [TN3A.

IIpakTuka-74. MI3MepeHne KHHETUYECKON SHEPTUH Tea. M3MepeHne NoTeHIHanbHON SHEPTHUH.
Menro mkonbHUKa. Co3aHue Mpe3eHTalu O MpaBWIbHOM nuTaHuu. OnpeneneHue paboThl U
MoIHOCTH pyK. OrmnpeneneHrue MeXaHU4YecKoW padoThl IpU MPBDKKE B BbICOTy. OrmpeneneHue
CpenHel MOIHOCTH, pa3BHMBaeMoil mpu Oere Ha aucrtannuio 100M. OmnpeneneHue cpeaHen
MOIIIHOCTH, Pa3BUBAEMOMN MpHU NpUcetaHnu. V3MepeHne cpenHeil MOITHOCTH, Pa3BUBAEMOM Npu
noaseMe 1o JectHuue. OnpeneneHue BBIUIPHINIA B CUJIE, KOTOPBIM JaeT MOABMXKHBIA U
HenoIBHKHBIN 0510K. CpaBHenue KIIJ[ moaBuxHOro 010Ka U HAKJIOHHOM IJIOCKOCTH.

TEMA 12. PU3UKHU U JIUPUKH (44)
Teopus-2u. Puznka B Xy10)KECTBEHHBIX POU3BEIEHUAX. J|OCTHKEHNSI COBpEMEHHON (DU3UKH.



IIpakTuka-24. M3roroBneHue camoJenbHbIX KapTUH «DPHU3MKa B BECENBIX KAPTHUHKAX». YPOK-
npezncrapieHue «Puznueckue (OKychl». 3alura 3JIEKTPOHHOM mnpe3eHTanuu «Mup riazamu
busuka».

TEMA 13. ®DU3UKA U BPEMEHA I'OJA: ®U3UKA JIETOM (54)

Teopus-24. Kakoil Mecsn nera cambiid sxkapkuid? JXapkoe neto m muenbl. Kak u korma
IIpaBWJIbHO cpe3ath 1BeThl? Ha kauenax "nyx 3axBaTbiBaet".

IpaxkTuka-34. OneITel Ha Hade. DKCKypcus «Pu3uKa y BOJI0EMay.

8 ki1ace

TEMA 1. ®U3UKA U BPEMEHA I'OJIA (nmoBTopeHnue) (64)

Teopusi-3u. BogHoe 3anstue. MHCTpyKTaX Mo oXpaHe Tpylda Ha 3aHaATHsAX. llorpemHocTtb
npsaMbeIx m3Mepenuid. Kiacc Tounoctu npubopoB. Urenue rpaduka. BeiBonsl 1o pesynbTaTaM
skcnepuMenTa. Llena nenenus mkansl npubopa. KocBennsie uamepenus. Ilpasuna nposenenus
HIKOJIBHOTO 3KcrepuMeHnTa. OdopmileHue 31eKTpOHHOro oryera o0 3KcrepuMmeHTe. PemieHue
3aj1ad.

IpakTnka-3 4. M3mepenne (U3NYECKUX BEIMYMH C MOMOUIBIO IHU(POBOH nmabopaTopuu u
noctpoeHue rpaguko. lVccinenoBaHue 3aBUCMMOCTH CHUJIBl  YIIPYTOCTHM OT Beca Teja.
HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS OT HMPHKUMAIOIIEeH cuibl. JKkcriepuMeHT ["anuest.
TEMA 2. IPOEKTHAA JEATEJIBHOCTD 11O ®U3UKE (74)

Teopus-3. Uto Takoe Hay4yHBIH HPOEKT M KaK €ro moAroToBUTh? CHUTyamus U mpodiiema.
Ananu3 crnocoboB  pemieHuss npobiembl. TpeOoBaHMsS K  MCCIIENOBaTENIbCKOM  paboTe.
[TnarupoBanue nesTebHOCTH. TpedoBaHus K 0hOPMIICHUIO TPOSKTHOM pabOTHI IO GU3UKE.
IIpakTnka-4 4. Beinonnenue Mukpo-npoekTa B rpymme. OdopmieHue 1 3anura.

TEMA 3. MOJIEKYJISAPHASA ®U3UKA (114)

Teopus-74. «BonmedHoe» cBONCTBO s3HEPrUH. Makpo U MUKPO MapaMeTphl U UX CBS3b.
®dazoBble niepexobl. BoasHoit map B atmocdepe: oOpazoBaHue 00JIaKOB, TymMaHa, POCHI, HHES.
ATMmocdepHble ocaaku: cHer, rpal. Touka pocel. IloBepxHocTHOE HaTspkeHue. KanumnspHble
ABJICHUS W JBW)KEHHE XUJAKOCTH Mo TpyOam. 3akoH bepHymiu, mogbeMHas cuia Kpbuia.
Mopckue TteueHuss. CoOBpEMEHHBIE MaTEpUajbl: MCIOJIb30BAHUE KOMIIO3UTOB, JKHUIKHE
Kpuctaybl. ['paduueckoe mpeacraBieHue TEIUIOBBIX IpoleccoB. Pemenue 3amad B (opmare
[TN3A.

IIpakTuka-4u4. OKCHepUMEHTAIIbHOE JI0Ka3aTeJIbCTBO PA3JIMYUsl CBOMCTB BELIECTB B
pa3IMYHBIX arperaTHeIX CcOCTOsAHUsAX. HekoTopele cBolicTBa KpHUCTALUIOB. M3rorosieHune
camMoJieNbHbIX NpuOOpoB. M3MmepeHue BIaXHOCTH BO3J1yXa B I[OMEIIEHMHM U Ha YIUIE.
H3MmepeHne CKOPOCTH HCHApPEHHs PA3JIMYHBIX BELIECTB. 3aHMMATEIBHBIE OIBITHI U BOIPOCHI:
KHUIIEHHE BOJAbl B OyMa)kHOH KOpoOKe, KUIEHHE BOJIbI KOMHATHOH TemmepaTypsl. M3mepenue
CHJIBI TIOBEPXHOCTHOro HatrskeHus. lllapuk B aspoamHamuueckoil TpyOe. BripammBanue
KpHCTaJUla COJMM Ha OCHOBE. M3roTOBIEHME MaKeTa KPUCTALINYECKON pPEIIETKH KOMIIO3WTA.
W3roroBneHne MojeNM peakTHBHOro masuratens. M3yuenuwe pabGorer JIBC Ha Mmakere u
AIEKTPOHHOW MOJIETIH.

TEMA 4. ®PU3UKA U SJEKTPHYECTBO (194)

Teopusi-84. DnekTpuueckue sBICHUS. DNeKTpu3anus Ten. [IpuHnun paboTel ckaHepa.
AtmocdepHoe anekTpuuecTBo. ['po3oBast Tyua. [Ipupona monnun. Kakue ObIBalOT MOJHUM.
[Tpunuunel  snekrpoOe3onacHocTH. (OCHOBHBIE XapaKTEpUCTHKU 31.Toka. Hecucremubie
€IMHUIIBI paboThI TOKA. Pemenne 3aay.

IIpakTuka-114

B3anmuoe nmputskeHne u otTainkuBaHue «CyaTaHOBY; OMBITHI MO 3JeKTpu3anuu. Habmonenue
pa3sIM4YHBIX BHUIOB HCKPOBOro paspsna. MccimenoBaHne NPOBONHHMKOB W HEMPOBOJHUKOB
anekTpuyecTtBa. [lomydeHune si1.TOKa B KHJIKOCTH, AJIEKTpoim3. M3rortomieHue Oaraperku.
OKCNEPUMEHTAIBHOE JTOKA3aTeNbCTBO 3akoHa Oma. M3ydeHwe pa3iuyHbIX COEAMHEHHM
npoBogHUKOB. Co3/1aHHe pa3IHyYHBIX NPUOOPOB(MIPYIIEK) HAa OCHOBE 3JIEKTPOJBUTATEIIS.
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OKCIepUMEHTalIbHOEe  JoKa3zarenbcTBO  3akoHa  JDkoynsa-Jlenna.  Co3maHue — cueTyuka
AIEKTPOIHEPTUH U U3YUYECHUE €ro paboThI.
TEMA 5. ®U3UKA KOCMOCA (3u4)

Teopusi-14. ®usnyeckas npupona HeOecHbIX Tell. [loneThl Kk ApyruM miaHeraMm. Poub
KOCMOCa B JKH3HH COBPEMEHHOro o00mecTBa. MeXIyHapOJIHOE COTPYJAHHYECTBO B OCBOCHUU
KOCMOCa.

Ipakruka-2 4. Coznanue snexkTpoHHOMl mnpeseHtanuu  «Kocmoc.  HMcropus
KOCMOHaBTUKW». [loaroToBka npa3aHOBaHUS AHS KOCMOHABTUKH.

TEMA 6. MATHETHU3M (54)

Teopusi-24. Maruutnoe nosie 3emuin. Kommac. MarautoOuonorus. Marautable OypH.
®eppomarneruku. Cuna Jlopenna. JIBuxkeHnue 3aps>KeHHON YaCTHUIBI B OAHOPOJHOM MAarHUTHOM
nosie. Jlromunecuenus. [lonsapueie cusHus.

IIpakTuka-3u. l3ydyeHne MarHUTHBIX JIMHUH TIOCTOSSHHOro MarHurta. l3ydeHue
MarHUTHBIX CBOMCTB pa3nu4HbIX BelecTB. Urpa «bamnaga o mo0siiemM KaMHe.

TEMA 7. IPOEKTHAS JEATEJBHOCTD (74)

Teopusi-24. Kak mnoaroroBute u odopmuth aokinan? KyapTypa BBICTYIUICHUS.
OpaTopcKoe UCKYCCTBO.

IIpakTuka-54. BeinonHeHnue u 3ammra MTHAMBUAYAJIbHBIX U TPYIIIOBBIX IPOEKTOB.
TEMA 8. CBETOBBIE SABJIEHUS (64)

Teopusi-24. YcTpoiicTBO onTudyeckux npudopos. M3yuenne ycrpoiictBa oroamnmapara.
Panyra. ®usuka BO3HMKHOBEHHS paayru. XOJ CBETOBOTO Jyda B Karuie JHox1asd. Onruueckue
WJUTIO3UH.

IpakTuka-44. UccnenoBanue: «CBET B KU3HU KMBOTHBIX M YEJIOBEKa», «JlocTmkenus
Y NIEPCIEKTUBBI UCIIOJIb30BAaHUS CBETOBOM sHEPrun COJIHIIA YETIOBEKOM.

Paznoxxenune Oenmoro cBera. HaGmiomenuss B mukpockon u Teneckor. Co3mgaHue
rojiorpaMmsbl. M3rotoBrenue kaneigockona.

TEMA 9. TOCTUXKEHUS COBPEMEHHOMN ®U3UKH (44)

Teopusi-3u. Ilpumepbl TOBapoOB, CO3JaHHBIX C MCIOJH30BAaHUEM HAHOTEXHOJIOTHH M
IIPUYMHBI UX YHUKAJIBHBIX CBOMCTB. HecMaunBaeMble U BCera YUCThIE BETPOBBIE CTEKIIA, TUCKU
konéc U T.n. Co3gaHHbIE HAa OCHOBE HAHOYACTUIl OKCHJIA TUTaHA U cepedpa MOBEPXHOCTH,
oOnajaromue OaKTepPULIUAHBIMUA CBOWCTBAMH.

Pa3Butne BoenHoi TexHuku. 7 Mas - Jlens paaro. HoBoctu pusuku u kocmoca.
IIpakTuka-1 4 Oxckypcus Ha MecTHy0 ATC. IloaroroBka BBICTYIIEHHMH O JOCTHXKEHMSIX
COBPEMEHHOU (PU3UKH.

9 kJiacce

TEMA 1. BBEJJEHHUE (54)

Teopusi-4u. BronHoe 3anstue. HCTpykTak mo oxpaHe TpyAa Ha 3aHATUSAX. AOCONIIOTHas U
OTHOCHUTEJIbHAs IIOTPELIHOCTh IMPSMBIX HU3MepeHuu. lloBTOpeHue: IUIOTHOCTB, [aBIIEHUE,
sHeprus u pabora, MOJIeKyIspHas pU3uKa.

IIpakTuka-1 4. M3mepenue pU3NUecKuX BeIMYUH U BEIYUCICHHE MOTPEIIHOCTH.

TEMA 2. ®U3UKA B 3ATAYAX U DKCIIEPUMEHTAX (19 4)

Teopusi-164. J[BrmkeHue Tena Mo IEUCTBUEM CUIIBI TSDKECTH. bayumictrka. AGCOIIOTHO
yrnpyruii yaap. 3axkon bepuynnu. Ddpdexrt Jomnepa. OnpeneneHue mpoCTPaHCTBEHHONW CKOPOCTH
3Be3/l. BpamarenpHoe NABW)XKEHHE TBEPAOTO Tela. YCIOBHUS PAaBHOBECHs] TBEPJOTO Tela.
Oo6pazoBanue ConHeuHol cuctembl U maHeT. CpenacTBa coBpeMeHHOW CBs3H. CHCTEMBI
actponasuranuu (GPS u I'monacc). ®u3nka u BOCHHAs TEXHUKA.

Pemenue 3aga4 NOBBILIEHHOMN CI0KHOCTH.
IpakTuka-13u. HccnegoBaHue 3aBUCHMMOCTH JAJIBHOCTH TMOJIETa OT yIJla K TOPU3OHTY.
DKCIEPUMEHTHI Ha PABHOYCKOPEHHOE ABMKEHUE. DKCIEPUMEHTAIBHOE J0Ka3aTeIbCTBO 3aKOHA

11



COXpaHEHMsI HUMIyJbCa. OKCIEPUMEHThl Ha BpallleHue TBEpAoro Ttena. M3rorosnenue
HPOCTEHINEr0 HMHAYKIIMOHHOTO TeHeparopa IepeMEeHHOro Toka. HalOiojeHne —sBJICHHS
camouHaykiu. Cnoxxenue konebanuii, ¢urypsl Jluccaxy Ha ocmmorpade. Busyammuszamus
3ByKa C MOMOIIIBIO Jia3epa.

KaﬂeHz]apHO—TeMaTuquKoe IJIAHUPOBAHUE

7 KJacc

Jara
Ne Ne Tema
n/n

1. Beenenue (34)

1 1 BBoanoe 3anstue. Muctpykrax no Th. Ilone3nsie cebuiku no ¢usuke B
WuTtepuer. Metoas! nzydenus GU3NUECKUX SIBJICHUM.
2 1 ®uznueckuil 3xkcriepuMenT. [IpaBuiia npoBeaeHUs MIKOJIBHOTO

skcniepumenTa. [lorpemnocts npsameix usmepenuid. Il/p: Usmepenue
(U3MYECKUX BEJIMYMH C HOMOILBIO IU(PPOBOH J1aOOPATOPHUH.

2 I1/p: Onpenenenue oObeMa TE Pa3TUIHON POPMBIL.

3 I1/p: VI3amepeHue TONIMHBI JIucTa OyMaru.

du3uKa 1 BpeMeHa rojaa: puznka ocennio (34)

1 3aragodHoe BelecTBO — Bojia. MIHTepecHoe o Boje.

3
4
2
5
6 2 I1/p: Dxckypcust Ha OCeHHIOIO pupoy. [IpoBeneHne HaOIrOACHUN
pOsIBIICHUST (PM3HUYECKUX SBJICHUI OCEHBIO.

7 3 Il/p: Coznanue npesenranuu «duznuka Ocenbro». Pabota ¢ [Iporpammoit
Power Point 1o co3gaHuro CiIaiiios.

3. IlepBoHayaibHbIE CBEeACHNS 0 CTPOCHNH BelecTBa (34)

8 1 Ot Jlexapra 10 Hammx gHeil. BpoyHOBCKOe IBUYKEHUE.

9 Hano-rexHomornn. Mukpo BelMUMHBI B HAIIEH KU3HU.

1
10 |2 I1/p: Vsmepenune ckopoctu muddy3un.
11 |3 [TnanupoBaHue (HPU3NYECKOT0 KCIIEPUMEHTA — KakK J10Ka3aTh TEOPHIO.
I1/p: Pacuiupenue ten npu HarpeBaHHUH.

4. BzaumoneiicrBue teJ (84)

12 |1 MexaHu4YecKoe IBUKEHUE U B3aUMOJIEHCTBHE.

13 |2 I1/p: VI3amepeHne CKOPOCTH XObOBI.

14 |3 I1/p: IlonroroBka BueomiIbMa Ipo sBICHHE WHEPIUH.
15 |4 I1/p: U3mepenne macchl 1 Karam BOIBI.

16 |5 | Il/p: Onpenenenue IOTHOCTH NPUPOAHBIX MaTepPHUaJIOB.
17 |6 I1/p: Onpenenenue 06bEMa(MacChl) IPOAYKTOB B YITAKOBKE
18 |7 UYro n3yuaer cratuka? Buasl paBHOBeCHs.

19 |8 I1/p: V3roToBiI€HNE PABHOBECHOMN UIPYIIKH.

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

20 |1 ITpaBuna pemenus u opopmienus 3agad. [Touck ommoOoK.
21 |2 Pemenne 3a1a4 Ha MEXaHUYECKOE JBHUIKEHNE

22 |3 Pemenue 3a1ay Ha MIOTHOCTh

23 |4 Pemenue 3ayau B popmarte [TM3A

6. @u3uKa U BpeMeHa roja: puzuka 3umMoii (24)

24 |1 II/p: ®usuka - Hayka o npupoje. MOXHO M U3ydaTb NPUPOAY 3UMOM?
[Iporynka Ha 3MMHIOIO IPUPOTY.

25 |2 CHer, nen, u metenb. Ou3uka y HOBOrOAHEH €IKH.

7. Cuabl B ipupone(114)

12




26 |1 Cwuita — BeKTOpHAs BeJTMYMHA (IMHAMHYECKOE PEIICHHE 3a7a4).

27 |2 3akoH BceMUpHOTo TAroreHus. CTpoeHue coaHeuHoi cucreMsl. Cuia
TSOHKECTH Ha JIPYTUX TUIAHETaX.

28 |3 Cnyrauku mianet u Jlyna. Ha0mronenue JIyHbl.

29 | 4 Mansie Tena, OpOMTHI U TEPUOJUYHOCTh KOMET. «3BE3JOIAJbI», HIH
1I0YEMY 3B€3/Ibl HE 1a1at0T?

30 |5 3Be3nHoe HeOo. Co3se3aus. I1/p: 3HakOMCTBO ¢ IporpaMmMamMu 1o
aCTPOHOMHUH.

31 |6 I1/p: Onpesenenne MEHTpa TAKECTH Tea.

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

33 |8 Bpewmst u ero usmepenue. Il/p: UsroroBneHmne comHeYHBIX YacoB.

34 19 Kanennaps. I1/p: Co3nanue JIyHHOTO KajleH1aps ¢ MOMOILbIO MPOrpaMMBbl
Power Point.

35 | 10 | [I/p: M3Mepenue ®ecTKOCTU MPYKUHBI.

36 |11 | [I/p: U3mepenne kodhHUIMEHTA CHITBI TPCHHS CKOJTBKCHHS Ha KPBLIBLIIE
IIIKOJIBI ¥ IPYTUX MMOBEPXHOCTSIX.

8. Pa3 3agauka, n1Ba 3agauka (44)

37 |1 Cucrema CH u ee 3HaueHue. Pemenue 3anau.

38 |2 Pemenue 3anau B popmate [TNU3A.

39 |3 | Pemenue 3annmarensHbIx 3a1a4. [1/p: Onpenenenue Beca CyMKH
IIKOJIbHHKA.

40 |4 Junamuueckoe peuieHue 3agad Ha cioxenue cui. II/p: Omnpenenenue

MacCChl 1 B€Ca BO3J1yXa B KOMHATC.

9. laBjienue (64)

41 |1 Hasnenue TBepabIx Ten. Il/p: M3yueHne 3aBUCUMOCTH JaBIE€HUS OT
TUTOIIAJIA TTOBEPXHOCTH C TIOMOMIBIO TATUYMKA JTABJICHHUS.

42 |2 JlaBnenue B xuakoctu. ['uapocrarnyeckuii napaaokc

43 |3 I1/p: 3anumarenbHble onbITh «llepeBEpHYTHIN cTakan», «POHTaH B
KOJIOeY, «SH1I0 B OyTHUIKEY.

44 | 4 Tonometp, manometpsl. I1/p: IIpubops! 1y n3MepeHus 1aBaeHUs —
M3TOTOBJICHHE OapoMeTpa.

45 |5 ATMocdepHOe naBieHHe B )KU3HU YenoBeka. Kak Mbl apimum? Kak Mbl
nbéM? «["opHas 0oJsie3HbY, BIUSHHE aTMOC(EPHOTO 1aBICHUS Ha
CaMOYYBCTBHE JIFOJICH.

46 |6 Kpossinoe nasnenue. Il/p: Onpenenenue qaBjaeHus KPOBU Y Y€JIOBEKA.

10. ®u3nka U BpeMeHa roaa: pu3uKa BecHOH(34)

47 |1 Temneparypa. Tepmomerp. [Ipumeps! pa3nuuHbIX TEMIIEpaTyp B
npupoje. Il/p: U3mepenue temmnepaTypbl IOUBHI Ha TTTyOHHE U
MTOBEPXHOCTH.

48 |2 Il/p: Dxckypeus Ha npupoy. IlpoBenenne HabMOCHUN TPOSIBICHUS
(U3MYECKUX SIBJICHUN BECHOM.

49 |3 | [I/p: UccrenoBanmne KanmuUIIPHBIX SBICHUH.

11. DHeprus (124)

50 |1 PazniaHbie BUIBI SHEPTHH, UCTIONB3YEMBIE JIFOJIbMH, U MX 3aIackhl.

51 |2 Kocsennsle n3zmepenus. Il/p: M3smepenne KMHETHUECKON YHEPTUU Tea.

52 |3 I1/p: VI3amepeHne moTeHINATBHON YHEPTHH.

53 |4 [Touemy paboTa 1 PHEPTUS UMEIOT OJIHY €AUHUILY U3MEPEHUS?
Hecucrtemuble eITMHULIBL.

54 |5 DHeprus u muIa: OCHOBHI IpaBmwiibHOTO nuTanus. Il/p: Menio
IITKOJIbHUKA

55 |6 I1/p: Co3nanue nmpe3eHTau o0 MPaBUILHOM TUTAHUU
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56 |7 I1/p: Onpenenenne MexaHUUECKOW paObOTHI MPU MPBDKKE B BHICOTY.

57 |8 II/p: Onpenenenue cpeaHeit MOIIHOCTH, pa3BUBaeMOM Mpu Oere Ha
nuctaniuo 100M.

58 |9 | Il/p: OnpenencHue BEIMIPHINIA B CUIIE, KOTOPBINA JaeT MOABMKHBINA U
HETOJIBYKHBIN OJIOK.

59 |10 | II/p: Cpauenne KI1J] monBmKkHOTO 610K M HAKJIOHHOM IIOCKOCTH

60 11 | Pemenue 3aHMMaTeIbHBIX 3a1a4.

61 |12 | Pemenwue 3anau B popmate [TU3A.

12. ®u3uku u Jupuxu (44)

62 1 dusnka B XyJT0KECTBEHHBIX MTPOU3BEICHUSX.

63 |2 | JdocTmwkeHHs COBPEMEHHOHN (PHU3HKH.

64 |3 I1/p: Ypok-npencraBnenue «duznueckue GOKyCh».

65 |4 I1/p: 3ammra »51eKTpOHHOM npe3eHTannu «Mup riaazamu QU3NKay.

13. ®usuka u Bpemena rojaa: ¢pusuka Jerom (54)

66 1 Kakoii Mecsiny sieta camblii xapkuit? XKapkoe siero u muensl. Kak 1 korga
IIpaBWIbHO cpe3ath 11BeThl? Ha kauensx "nyx 3axBaTbiBaer'.

67 2 I1/p: OnbiTel Ha nave. Dkckypeus «DU3nKa y BOJOEMay.

68 |3 Cesoboonas mema

69 |4 Ceoboonas mema

70 |5 Cesoboonas mema

8 kiace

Ne Tema [ara

1. ®u3uka u BpeMeHa roaa (moproperue) (64)

1

1

BBoanoe 3anstue. UHCTpyKTaX 1o oxpane Tpynaa Ha 3ansatusx. Il/p:
N3mepenue Gpu3nueckux BEIUYHH ¢ TOMOLIbI0 IM(poBoit TabopaTopun u
MMOCTPOEHUE IPaUKOB.

H/p: HccnegoBaHue 3aBUCUMOCTH CHJIBI YIIPYroCcTu OT BECA TCJIA.

I1/p: ViccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI OT NPUIKUMAIOIIEH CUIIBI.

Pemienue 3a1a4 Ha MEXaHUYECKOE JBHUKEHUE

Pemenne 3ama4d Ha IIOTHOCTD M JABICHHUE

OO WIN

Pemenne 3amay Ha paboty

IIpoexkTHas AeATENbHOCTH N0 pusuke (749)

NN OO BRWIN

1

UYTo Takoe Hay4HBIN IPOEKT U KaK €ro NoAroToBUTh? CuTyanus u
npobiema.

8

N

AHanu3 crmoco6oB perieHus mpooaembl. TpeOoBaHMS K NCCIET0BATEIHCKOM
pabote. [InannpoBanue 1eaTeIHLHOCTH.

9

TpeboBanust kK 0hopMIIEHUIO TPOEKTHOM pabOTHI 1O PU3UKE.

10

I1/p: BrinonHeHne MUKpO-ITPOEKTA B IPYMIIE.

11

I1/p: BrinonHeHre MUKpPO-TIPOEKTA B IPyMIIE.

12

oUW

I1/p: Odgopmnenue u 3amura.

13

7

I1/p: Odopmiienue u 3ammura.

3. Mouekyasipuas ¢usuka (114)

14 |1 «BommebHoe» cBOiCTBO 3HEpruu. Makpo ¥ MUKPO HapaMeTphl U UX CBS3b.
®da3oBeie niepexobl. I1/p: DkcnepuMeHTaIbHOE 10Ka3aTeIbCTBO Pa3INUUS
CBOWCTB BEIIECTB B PA3JINYHBIX arpEraTHBIX COCTOSIHUSX.

15 |2 Bonasnoit map B atmocdepe. Touka pocsl. II/p: U3mepenue ckopoctu

HUCIApCHU pa3JIMYHBIX BCIICCTB.
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16 |3 [ToBepxHocTHOE HaTsDKeHUe. Kamumnsipasie sinenus. I1/p: U3smepenue
CHJIbI ITIOBEPXHOCTHOI'O HATSAXKCHUS.

17 |4 | 3axon bepHysmiu, nogbeMHast cuiia KpbUla U IBUKEHHUE )KUJKOCTH 110
tpybam. Mopckue teuenus. Il/p: Hlapuk B a3poauHaMudeckoii Tpyoe.

18 |5 I1/p: 3anuMaTeIbHBIC ONBITHI K BOIIPOCHI: KUIICHKUE BOJIBI B OyMa)KHOMH
KOpOOKe, KUTIEHUE BOJIbI KOMHATHOM TEMIEPATYyPHI.

19 |6 I'paduaeckoe nmpeacraBaeHNUe TEMIOBBIX MPOIIECCOB.

20 |7 Pemenwue 3anaq B popmate [TNU3A.

21 |8 Hexotopsie cBoiicTBa kpuctamios. I1/p: BeipamuBanue kpucrasia cojid
Ha OCHOBE.

22 |9 CoBpeMeHHbIEe MaTepHAJIbI: UCIIOJIH30BAHUE KOMITIO3UTOB, KUJKHUE
kpuctasuisl. I1/p: M3roToBieHrne MakeTa KpUCTAIIIMYECKON pEIIeTKU
KOMIIO3HTA.

23 | 10 | II/p: U3yuenue pabotsl JIBC Ha MakeTe U DJIIEKTPOHHON MOJICIH.

24 11 | Ceoboonas mema

4. ®u3zuka u ekrpudectno (194)

25 |1 Dnexrpuueckue sBueHus. Dinekrpusanus e [1/p: npudop Ban ne
I'paada; OmbITHI 1O SIEKTPU3AIIH.

26 |2 | II/p: UccregoBanue MpoOBOIHUKOB M HEMPOBOJHUKOB MJICKTPUYECTBA.

27 |3 I1/p: Mzrotosienue 6arapeiku.

28 |4 | PemeHue 33124 Ha COCTaBJIEHHE MIEKTPHUECKUX CXEM.

29 |5 | II/p: [lomyuyeHne 3I1.TOKA B )KUJKOCTH, SJIEKTPOIIH3.

30 |6 I1/p: V3yuenue paboTsl cBeTo- U hoTo-a1o0aa

31 |7 I1/p: Pemenre nmpakTUyeCKuX 3a/1a4 Ha COCTABJICHHUE YJIEKTPUUECKUX CXEM.
32 |8 YcerpoiictBo ommerpa. Il/p: 3mepenue conpoTUBIEHHS pa3Iu4HbIX

ITPOBOAHHUKOB

33 9 Pertenne 3agau Ha 3akod Oma

34 |10 | Pemenue 3anau B popmare [TM3A.

35 |11 | II/p: 3aHuMaTeIbHBIN OIBIT: CepAIe Ha OaTapeike

36 |12 | II/p: 3aHMMATENbHBIN OMBIT: BpaLlIEHUE KUJIKOCTH OT HJIEKTPUUYECTBA,
CBETSIINECS OTYPITBI

37 |13 | II/p: M3y4yeHue pa3auyuHbIX COETMHEHUH POBOJHHUKOB.

38 | 14 | II/p: Pemenne mpakTHYECKHX 337]a4 HA COCTABIICHHUE YJICKTPHUECKUAX CXEM.

39 |15 | Pemenue 3a7ay Ha pacyeT IEKTPUUECKON IeNH

40 |16 | HecucrtemHble eIMHUIIBI paOOThl TOKA. PacyeT CTOMMOCTH 3JI€KTPO3HEPTHH

41 | 17 | BeiTOBBIE EKTPONPUOOPHI, KJIACC SFHEPTONOTPEOICHUS

42 |18 | II/p: DxcnepuMeHTalIbHOE JOKa3aTeNbCcTBO 3aKkoHa Jxoynsa-JIeHna.

43 19 | Pemenue 3amau

5. ®uszuka kocmoca (34)

44 1 3akonbl Kerepa. Pemenne 3amaq

45 |2 I1/p: Co3nanue anextponHoi npe3eHrauun «Kocmoc. cropus
KOCMOHABTHKI.

46 |3 Bakneiiimume actpoHoMHUYecKre COOBITHS rojia

6. Marnerusm (54)

47 |1 I1/p: VI3yuenue MarHuTHBIX CBOMCTB pa3nuuHbIX BemecTs. [1/p: U3yuenue
MarHMTHBIX JUHUH IOCTOSHHOI'O MAarHuTa.

48 |2 MarnutHoe nosne 3emiu. Kommac. Marautoouosnorus. MarauTHsie OypH.
DeppOMarHeTUKH.

49 3 Cuna Jlopenna. JIBukeHHE 3apsHKEHHONM YacTHIBI B OJHOPOJIHOM
MAardmTHOM II0JIC. .HIOMI/IHCCI_[GHI_[I/HI. HOJISIpHBIe CUAHUSL.

50 |4 I1/p: Urpa «bannama o 1ro0smiemM KaMHe.
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51 [5

\ I1/p: Urpa «bannama o 1ro0smiemM KkaMHe.

7. IlpoekTHas NeATeIbHOCTD (74)

52 1 Kaxk moaroroButs 1 0opopmMuTh qoKIaa?

53 |2 I1/p: BeinonHeHNe WHANBUAYAIBHBIX U TPYIIIOBBIX MPOCKTOB.
54 |3 I1/p: BrinonHenre HHAMBUAYAIBHBIX U TPYNIOBBIX TPOEKTOB.
5 |4 I1/p: BrinonHeHre MHAMBUYAJIBHBIX U TPYNIIOBBIX IPOEKTOB.
56 |5 I1/p: BrinonHeHne WHANBUAYAIBHBIX U TPYIIIOBBIX TPOSKTOB.
57 |6 KynbsTrypa BeicTyruienns. OpaTopckoe UCKYCCTBO.

58 |7 I1/p: 3ammra HHAMBUAYAIBHBIX U TPYMIIOBBIX TPOEKTOB.

8. CBeroBble siBJjIeHus (64)

59 |1 Panyra. ®u3nka BO3SHUKHOBEHHUs pagyru. X0 CBETOBOIO JIyda B Karule
JOXKJIS.

60 |2 | II/p: UsroroBnenue Kaneigockona.

61 |3 | II/p: Pa3nmoxxenne Genmoro crera.

62 |4 YcrpoiicTBo onTrueckux npubopos. M3ydyenue yctpoiictBa poToanmapara.
I1/p: HabGnronenust B MEKPOCKOI M TEJIECKOTI.

63 |5 Il/p: UccnenoBanue: «/locTuxkeHns U nepcreKTUBbI UCIOIb30BAHUS
cBeToBOM YHeprun COoJTHIIA YETTOBEKOM.

64 |6 OnTryeckne WITIO3UH.

9. locTuskeHusi coppeMeHHo ¢usuku (44)

65 |1 Okckypcus Ha MecTHY!0O ATC. IToaroroBka BBICTYIUIEHUH O JOCTUKECHMSIX
COBPEMEHHOW (DM3HKH.

66 |2 [Ipumepbl TOBapoOB, CO3/AaHHBIX C UCIOIb30BAHUEM HAHOTEXHOJIOTUI U
MPUYNHBI UX YHUKAIBHBIX CBOHCTB.

67 |3 Pa3Butne BoenHoii Texuuku. 7 Mas - Jlens paano. HoBoctu pusmuku.

68 |4 Ce0b00Has mema

9 ki1acc

No Tema Jara

1. BBenenue (S4)

1 1

Boanoe 3anarue. UnctpykTax no Th. AOcomtoTHas 1 OTHOCHUTENIbHAS
ITOTPENIHOCTh NPSIMBIX U3MEPEHUN.

Hp: I/I3MCpCHI/IC (I)I/I3I/I‘-ICCKI/IX BCJIMYMH U BBIYUCIICHUC NTOTPCIIHOCTH.

HOBTOpCHI/ICI IJIOTHOCTD, JAaBJICHUC.

IToBTOpeHME: 2HEPTHS U paboTa.

gl wiN

IToBTOpeHue: MosieKysipHas (GU3MKa.

Mexanuka (84)

1

IIp: Onpenenenune yckopeHus CBOOOTHOTO MaCHHUS.

IIp: DkcnepruMeHTHI Ha paBHOYCKOPEHHOE JIBUYKEHUE.

JBm>xeHue Tena noj ACHCTBUEM CHJIBI TSOKECTH. bammucTuka.

OO NN O~ Wi

Hp: HccnegoBaHne 3aBUCUMOCTH JAJIbHOCTH IIOJIETA OT yrijia K TOPU30HTY.

[EN
o

JIBr>keHue Tella o HaKJIOHHOW IUIOCKOCTH. JIBM)KEHHUE CUCTEMBI TeJl

[N
[N

Pemenue 3amau Ha 3akoHbl HeroTOHA

N[OOI WIN

[EEN
N

BpamarensHoe nmkenne TBepaoro Tena. O6pazoBanue CoTHEUHOM
CHUCTEMBI U IIJIAHECT.

[EEN
w
o

IIp: Onpenenenue ko3pPuieHTa TPEHUS CKOIbKEHUS, )KECTKOCTH
MIPYKUHBIL.
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3. 3akoHblI coxpaHeHnus (64)

14 |1 IIp: DkcnepyMeHTaIbHOE JOKA3aTENIbCTBO 3aKOHA COXPAHEHUS! UMITYJIbCA.

15 |2 Pemenue 3a1ay Ha 3aKOH COXPAHEHHS UMITYJIbCA

16 |3 OmnpeneneHre MeproIa U 9acTOTHI KOJIEOaHUI MaTeMaTHIeCKOTO
MasiTHUKA, MOMEHTA CHJIbI, IEHCTBYIOIIEro Ha phlyar.

17 |4 IIp: DkcnepyMeHTaIbHOE J0KA3aTENbCTBO 3aKOHA COXPAHEHUS SHEPTUH.

18 |5 Pemenue 3a1ay Ha 3aKOH COXPaHEHUS SHEPTHUU.

19 |6 Pemenue 3a1a4 Ha 3aKOHBI COXPaHEHUS OBBIIIEHHOMN CIIOKHOCTH

4. PaGora u 3Heprus (54)

20 |1 IIp:Onpenenenne paboThl CHUIIBI YIPYTOCTH MPHU TOIBEME TPy3a ¢
MIOMOIIIBIO TTOJIBMYKHOTO WJIM HENOJBH)KHOTO OJIOKA, pabOThI CHIIBI TPEHHUS.

21 |2 IIp: Onpenenenre ONTUYECKON CHIIBI COOMpPAIOIIEH JTMH3HI.
DKcnepuMeHTalIbHBIC 3a/1anus 2-ro tumna. MccnegoBanue 3aBUCUMOCTH
CHWJIBI YIIPYT'OCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTENeHU JedopMaiuu
TIPY>KUHBI.

22 3 Pemenue 3ananuii 6a3oBoro ypoBHs 1o TeMe «TernnoBble SBICHUS»

23 |4 | Pemenue 3ama4 Ha Temy «Kosebanust 1 BOJTHBI»

24 |5 Ip: UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHIIBI

HOPMAJIbHOI'O JaBJICHUA, 3aBUCUMOCTH IICPUOJa KoJieOaHMit
MAaTEMATHYCCKOI'O MasiTHHKA OT AJIMHBI HUTH.

5. djaexkTpomMaruuTHbie siBjenus (104)

25 |1 IIp: UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, BOSHUKAIOIIIEH B
MPOBOJIHUKE, OT HANIPSDKCHUS HA KOHIAX TIPOBOJHUKA, CBOMCTB
M300paKEHMSI, MTOJIYICHHOTO C IIOMOIIBI0 COOMPAOIICH JTMH3BI.

26 |2 IIp: Onpenenenue >MEKTPUUECKOTO COMMPOTUBIECHUS PE3UCTOPa, paOOThHI
AIIEKTPUYECKOTO TOKA, MOITHOCTH JICKTPUIECKOTO TOKA.

27 |3 IIp: DkcnepumenTanbHbIe 3a0aHus 3-To THNa. [IpoBepka 3akoHa
MOCJIEI0BATEIIHFHOTO COCTMHEHUS PE3UCTOPOB IS AIEKTPUIECKOTO
HaMpPsHKEeHUs, 3aKOHA MapaieIbHOTO COSTMHEHUS Pe3UCTOPOB IS CHUITBI
AIEKTPUIECKOTO TOKA

28 |4 Pemenue 3ananuii 6a30BOro ypoBHs 1Mo TeMe «DJIeKTpOMarHuTHbIE
SIBIICHUSDY

29 |5 CocraBiieHHe SKBUBAJIEHTHON CXEMBbI

30 |6 Pacyer anekTpruueckux nenen

31 |7 IIp: Onpenenenue KI1J1 ObITOBBIX 2JIEKTPOITPHOOPOB

32 8 Pemenwne 3ananuii 6a3oBoro ypoBHs o Teme «KBaHTOBBIE SIBICHUS

33 |9 Pemrenne kauecTBEHHBIX 3a/1ad.

34 | 10 | Ceoboonas mema

Crioco0bI OLCHKH YPOBHA TOCTHKCHHUSA 06yqamumxcsl

KauecTBO MOArOTOBIEHHOCTH YYaIIMXCsl ONPEEISIETCS KaueCTBOM BBIITOJIHEHHBIX UM
pabot. KpurepueM O1eHKH B JAHHOM CITydae sIBJSETCS CTENEHb OBJIAJICHHS HaBbIKaMU PaOOTHI,
CaMOCTOSITENIbHOCTh M 3aKOHYEHHOCTh Pa0OThI, THIATEIBHOCTh IKCIIEPUMEHTA, HAYYHOCTh
IpeJyIaraéMoro pemieHus npooieMbl, BHEIIHUN BUA U KauecTBO paboThl MprOopa WiIM MOJAENH,
COOTBETCTBHUE HCCIIEI0BATENBCKON pabOoThl TpeOyeMbIM HOPMaM U MpaBuiIaM 0pOpPMIIEHHUS.
[ToompurensHOi PopMOIl OLIEHKH Tpya ydaluxcs SBISIETCs IeMOHCTpalus pador,
BBINOJIHEHHBIX YYaIlUMUCS U BBICTYIIJIEHHUE C PE3yJIbTaTaMHU MCCIIEI0OBaHUN TIepesl pa3IndHbIMU

AyAUTOPUAMHA (B KJIaCCC, B CTAPIIUX U MIIAAIINX KJIACCaX, YUUTCIIAMU, ICAaroraMmmnu
JIOTIOJTHUTEILHOTO 00pa30BaHUsI) BHYTPH IIIKOJIBI.
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PaboTa ¢ yueOHBIM MaTepraIoM pasHOOOPa3HBIX (HOPM Ta€T BO3MOKHOCTh KOKIOMY UX
yUaIuxcs MPOSIBUTh CBOU CIIOCOOHOCTH (B 00JIaCTH CHCTEMATH3AIIMN TEOPETUICCKUX 3HAHUIA, B
00JacTH pemieHus CTaHAapTHBIX 3a/1a4, B 00JIACTH PEIICHHS HECTAaHAAPTHBIX 3a7a4, B 001acTH
UCCJIEIOBATEILCKOM pa0oThI U T.J1.). CUTyaluu ycrexa, CO3Aar0IIne MOJIOKUTETHHYIO
MOTHBAIIHIO K JICITEILHOCTH, SIBISIFOTCS BAKHBIM (PaKTOPOM Pa3BUTHS TBOPUECKHUX U
MO3HABATEIIBHBIX CITIOCOOHOCTEH yJamuxcsl.

YYEBHO-METO/INYECKOE OBECIIEYEHHE

Oo6opynoBanue Touku pocta. Habopsr s OI'D no ¢usnke, KOMIDICKTHI «IHPpOBast
nabopaTopusi».
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