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[HosicHuTeaAbLHAA 3aMHCKA

dusnueckoe 00pa3oBaHME B CHCTEME OOIIET0 U CPEIHEro
oOpa3oBaHHMsl 3aHMMaeT OJHO W3 BEAYLIUX MeCT. SIBIsACH
(GyHIAMEHTOM HAay4YHOTO MHPOIOHMMAHUS, OHO CIIOCOOCTBYET
dbopMUpOBaHHMIO 3HAaHUW OO0 OCHOBHBIX METOJAX HAy4YHOIO
MO3HAHUSL OKPYXKAIOMIETO MHUpPa, (QYHIAMEHTAIBHBIX HAYYHBIX
TEOpU M 3aKOHOMEpPHOCTEH, (POpMHpYeT y Yyyalluxcs yMEHHs
WCCIIEIOBATh U OOBSACHATH SIBJICHUS IPUPOIBI M TEXHHUKH .

Kak mxonpHbIM mnpenmer, ¢usuka o00J1aJaeT OrpPOMHBIM
TYMaHUTapHBIM  TIOTCHIIMAJIOM, OHAa  AaKTHUBHO  (OpPMHUpPYET
UHTEJJICKTyallbHble ¥ MHPOBO33pEHYECKHE KayecTBa JIMYHOCTH.
Huddepernumanus npeanonaracT Takyld OpPraHHU3alHUIo Ipolecca
oOydeHusi, KOTOpasi YYMTHIBAT WHAMBHUAyaIbHbIE OCOOCHHOCTH
y4aluxcs, HUX CIOCOOHOCTM M MHTEPECHI, JIMYHOCTHBIM OIIBIT.
Juddepennunanus odydeHust GuU3nKe Mo3BOJSIET, C OHON CTOPOHBI,
obecrieunTh 0a30BYIO0 TOATOTOBKY, C JPYrol — YIOBJIETBOPUTH
MOTPEOHOCTH KaXKJIOTO, KTO MPOSIBISIET MHTEPEC U CIOCOOHOCTH K
MPEeIMETy W BBIXOJIUT 3a PaMKU HM3y4eHHUs (U3UKH B IIKOJEHOM
Kypce.

Pabouas nmporpamma 3aHSTUII BHEYPOUHOU IESATEIBHOCTU IO
¢busuke «Pusnka B 3aa4ax U IKCIEPUMEHTaX» MpelHa3HaueHa JJs
OpraHM3ali  BHEYPOUYHOM  jaesTenbHOCTH  «Touka  pocrtan
oOyuatomuxcst  7-9 xmaccos  MBOY  «OOIl  c.bunbtel  um.
Mapsz6ekoBa K.M.»

Cpok peanuzauuu nporpammsbl: 1 roa. 7 kinacce — 70u., 8 knace
704., 9 knacc — 34 4.

JlanHast mporpaMMa Mo3BOJIIET 00YUYaAOLTUMCS 03HAKOMUTHCS
C METOJMKOW OpraHu3aluyd M MPOBEJACHHUS SKCIEPUMEHTAIBHO-
HCCIIEIOBATENIbCKOM  JIESITEIbHOCTH B COBPEMEHHOM  Yy4eOHOM
npouecce 1no (uU3MKe, 03HAKOMUTBHCS CO MHOTMMH HHTEPECHBIMU
BompocamMu (DM3MKK Ha JAHHOM dTare OO0Y4YEeHHs, BBIXOIALIUMH 3a
paMK{d  IIKOJIbHOM  MPOrpaMMbl,  PACIIUPUTH  IIEJIOCTHOE
MpeJICTaBJIeHHe O MpobiaemMe AAaHHON HayKd. DKCIepUMEHTalbHas
NeSTeNIbHOCTh OyAeT CIOCOOCTBOBATH PA3BUTHUIO MBICIUTEIbHBIX
oreparuii 1 001eMy UHTEIUIEKTYaIbHOMY Pa3BUTHIO.

He wmenee BaxHbIM (akTOpOM peanu3anuu  JaHHOMN
MIPOrpaMMbl SBJIIETCS CTPEMJICHHE Pa3BUTh y y4YalIUXCSd yMEHHE
CaMOCTOSITENILHO ~ paboTaTh, JAyMaTh, OSKCIEPUMEHTHPOBATH B
ycioBusix Jsabopatopuu 1eHTpa «Touka pocray, a  Takxke
MPUMEHATHh TMOJYYECHHbIE 3HAHUS ISl PEIICHHUs KayeCTBEHHBIX,
KOJMYECTBEHHBIX W  JKCIHEPUMEHTAJIbHBIX 3a7ad  Pa3IMuHOU
CJI0KHOCTH. Conepxanue IIPOrpaMMbI COOTBETCTBYET
M03HABATEIbHBIM BO3MOXKHOCTSIM IIIKOJBHUKOB U MPEJOCTaBISET
UM BO3MOXHOCTh paboTaTh Ha ypOBHE MOBBIIICHHBIX TPEOOBAHHIA,
pa3BuBas y4eOHYIO MOTHBAIIHIO.

OCOOEeHHOCTBIO JTAHHOM MPOrpaMMBbl SIBIISIETCS TO, UTO:

eOHA HamNpaBjieHa Ha JIOCTH)KEHHE OOydalolUMHUCS B
0O0JIbIIIel CTETIEHH JTMYHOCTHBIX U METANPEeIMETHBIX Pe3yIbTaTOB;

®COCTaBJI€HAa C Y4YeTOM BO3pAaCTHBIX  OCOOEHHOCTEH
yUaIXxcs;



® [IOCTENICHHO BBOJHUTCS TIPOCKTHAs JIEATEIHHOCTh — OT
MUKPO-TIPOCKTOB B 7 KIIacCe€ J0 HMHIWBUIYaTbHBIX MPOCKTOB B 9
KJiacce;

*4aCTh y4e€OHOTO BPEMEHHM OTBEJCHA Ha pPELICHHE 3a7ay B
dbopmate PISA.

Peanuzanus NPOrpaMMmblI o0ecrieunBaeTcs
HOPMATHBHBIMH JOKYMEHTAMU:

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot
31.07.2020) «O6 o6pa3oBanuu B Poccutickoii Deaepanum» (C u3M.
u fo1., Betyi. B cuity ¢ 01.09.2020).

2. Ilacoptr HamumonanbHOro mpoekta «OOpasoBaHue» (yTB.
npesuguymom Cosera npu Ilpesumaente PO no crparernueckomy
Pa3BUTHIO U HALIMOHAJIBHBIM IIPOEKTaM, IPOTOKOJI OT 24.12.2018 Ne
16)

3. TocynmapcrBennasi mporpamma Poccuiickoit ®Deneparumn
«Pa3Butue obpazoBanus» (ytB. IlocranoBnenuem llpaBurenncTBa
P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBEpkAECHUN
rocygapcTBeHHoOi nporpammbsl Poccuiickoit ®enepanuun «Pazputue
o0pa3oBaHMSI.

4. Ipodeccuonanpuplii crangapt «llenaror (megaroruyeckas
NESATCIBHOCTh B JIOMIKOJBHOM, HAYaJlbHOM OOIIEeM, OCHOBHOM
obmiem, cpenHeM obOmieM oOpa3oBaHUM), (BOCIUTATENb, YUUTEIh)»
(pen. ot 16.06.2019) (ITpuka3z MunucTepcTBa Tpyia U COLMUATBHON
3amuTel P® ot 18 oktsa6ps 2013 r. No 544H, ¢ uM3MEHEHUAMH,
BHECEHHBIMM ITpUKa30M MuHucTepcTBa TpyAa U couzamursl PO or
25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422n).

5.  Meroauueckue peKOMEHJAMM IO  CO3JaHUI0 U
(GYyHKIMOHUPOBaHMIO B  00II€00pa30BaTENbHBIX OpraHU3alUsX,
PacroOKEHHBIX B CEIbCKOM MECTHOCTM M MalblX TOpOAaXx,
IIEHTPOB 00pa30BaHUs E€CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOU
HanpasieHHocTel («Touka pocta») (YTBEpKIEHBI paclopsKeHUEM
MunncrepcTBa mpocBenienuss Poccuiickoit ®epepanmu ot 12
siaBapst 2021 1. Ne P-6)

Iean u 3apaun

Onwupasicb Ha UHIMBUyaJbHbIE 00pa30BaTeIbHbIE 3aIIPOCHI U
CIOCOOHOCTH KaXJ0ro peOeHKa MpH peanu3alid [MporpamMMbl
BHEYPOUHOHM JesATenbHOCTH 1o ¢usuke «Dusznka B 3amagax u
IKCIIEPUMEHTAX», MOXHO IOCTHYb OCHOBHOW WEJIH - Pa3BHUTh Yy

o0yyaromuxcs cTpeMJ/ieHHe K AajbHelmemMy
caMooIpeae/IeHIIOo, HHTELJIEKTYaJIbHOM, HAy4YHOH H
NPaKTHYECKOI CaMOCTOSITEIbHOCTH, MO3HABATEJILHOM
AKTHBHOCTH.

Hdns  peanmmzanuu  1ene  Kypca  TpeOyeTcss  pelieHue
KOHKPETHBIX  MpakTU4YeCKux  3agad. OCHOBHBbIE  33/1a4M
BHEYPOUYHOM AeSITeJIbHOCTH 10 (PU3UKM:

* BBISBIICHHE HWHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH,
BO3MOJKHOCTEH yUaIuXcsl K pa3InIHBIM BUIAM JICATCIbHOCTH;

* (opMupoBaHME TPENCTABICHUS O SBICHUSAX M 3aKOHAX
OKpYXaloIlllero MUpa, ¢ KOTOPBIMM IIKOJBHUKH CTaJKUBAIOTCA B
MMOBCEIHEBHOM KU3HU;



* (¢dopMHUpOBaHME TMPEIACTABICHHS O HAYYHOM METOJe
[IO3HAHWS,;

® Pa3BUTHUC UHTCPLCCA K HCCIIeI0BaTEIbCKOM JACATCIIbHOCTH,

* pa3BUTHE OIbBITA TBOPUYECKOW AEATETBHOCTH, TBOPUYECKUX
CIIOCOOHOCTEH;

¢ Pa3BUTHEC HABBIKOB OpraHu3alliid HAy4YHOTI'O TpyJa, pa60TbI
CO CJIOBapsAMH U SHIHUKJIOIICAUAMMU ;

* CO3JaHUE YCIIOBUH IS pealu3alliid BO BHEYPOUHOE BpEMs
NPUOOPETEHHBIX YHHUBEPCAIBHBIX yUYeOHBIX NEHCTBHHA B ypOYHOE
BpeMs;

. pa3BuUTHE OIbITa HehOpMaITLHOTO o0rieHus,
B3aUMOJCHCTBHS, COTPYIHHUECTBA; PACIINPEHNE PAMOK OOIIECHUS C
COLILYMOM.

* (hOpMUPOBAHHE HABBIKOB IMOCTPOCHUS (DU3HUSCKUX MOJICIICH
U OIIPEEIICHUS ITPAHUL] UX IPUMEHUMOCTH.

* COBEpIICHCTBOBAHHE YMEHHUI MTPUMEHSTh 3HAHUA 110 (PU3UKE
U1 OOBACHEHMsI SIBJICHUH MPUPOJIbl, CBOICTB BEIECTBA, PELICHUS
bu3NYeCcKUX 3a1a4, CaMOCTOSITEIHLHOTO MPUOOPETEHUS M OLEHKH
HOBOM MH(OpMauu (U3UIECKOT0 COAEPIKAHUs, HCIOIb30BaHUS
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

* HUCIOJb30BAHUE TNPHOOPETEHHBIX 3HAHUW M yMEHUH JUIs
peuIeHus NPaKTUYECKUX, )KU3HEHHBIX 3a/1a4;

* BKJIIOYCHHE YYaIUXCS B Pa3HOOOPA3HYIO NESATEIBHOCTH:
TEOPETUYECKYI0, MPAKTUUECKYI0, aHATUTUYECKYIO, IOUCKOBYIO;

* BBIPAa0OTKAa TMOKMX YMEHHUH NEPEHOCHUTHh 3HAHUS M HABBIKH
Ha HOBbIE (OpMBI yueOHOM paboThI;

* pa3BUTHE COOOPA3UTENBHOCTH U OBICTPOTHI PEAKIMUU TpPU
pEIIEHNH HOBBIX Pa3IWYHbIX (U3MUECKUX 3a/lad, CBS3AHHBIX C
MIPAKTUYECKOU JEATEIbHOCTBIO.

IInanupyemMble pe3yabTaThl

JlocTrkeHNe TUIAaHMPYEMBIX PE3yJIbTaTOB B OCHOBHOM WIKOJIE
MIPOUCXOIUT B KOMILIEKCE HCIIOIb30BAHNS YETBIPEX
MEXIUCUUIUIMHAPHBIX ~ Yy4eOHbIX mporpamm  («DopmupoBaHuE
YHHUBEpCAJbHBIX Y4eOHBIX aedcTBUil», «DopmupoBanue WMKT-
KOMIIETEHTHOCTH 00yJaronuumxcs», «OCHOBBI
yueOHOMCCIIe10BaTeNbCKON U IPOEKTHOH eATeIbHOCTHY, «OCHOBBI
CMBICJIOBOTO YTEHMsSI U pabOThl C TEKCTOM») U y4EOHBIX IPOrpaMmm
M0 BCEM IpenMeTaM, B ToM uyucie no ¢usuke. Ilocne mzydenus
IIpOrpaMMbl BHEYPOUHOU JesaTenbHOCTH «®du3nka B 3amadax M
HKCIEPUMEHTAX» 00ydaroLIHecs:

* CHCTEMATH3UPYIOT TEOPETUYECKHE 3HAHUS M YMEHHUS 10
PELIEHNI0  CTaHAAPTHBIX, HECTAHJAPTHBIX, TEXHUYECKUX H
OJINMITMA/IHBIX 3371a4 Pa3JINYHBIMU METOIaMHU;

*  BbIpa0OTAIOT  WHAMBUAYAIbHBIM  CTWIb  pEIIeHUs
¢bu3nueckux 3agau.

* COBEpUICHCTBYIOT YMEHMS Ha TPAKTUKE IOJIb30BATHCS
npudopaMu, TMPOBOAWTH HW3MEPEHHS  (DU3NYECKUX  BEIUYUH
(onmpenensaTh ILEHY JeJNEHUs, CHUMAaTh IIOKa3aHUs, COOJII0AaTh
MpaBWJIa TEXHUKH 0€30I1aCHOCTH);



* Haydarcs II0JIb30BaTbCsd IpPUOOpPaMM, C KOTOPBIMH HE
CTAJIKUBAIOTCS Ha YPOKaxX (PM3UKU B OCHOBHOM IIIKOJIE;

* pa3paboTalOT ¥ CKOHCTPYHPYIOT HPUOOPHI U MOJIEIHU JUIS
MoceAytomei padoThl B KabuHeTe PUUKH.

* COBEPLICHCTBYIOT HaBBIKM IMCBbMEHHOW M YCTHOM peuu B
mporecce HANMCAHUSl HCCIIECAOBATENBCKUX PA0O0T, MHCTPYKIMH K
BBIMIOJIHEHHBIM MOJEISAM U NIpuOOpaM, NpHU BBICTYIUIEHUSX Ha
HAYYHO — MPAKTUYECKUX KOH(PEPEHIHMIX Pa3IHUHbIX YPOBHEM.

* OmNpeneNAT JAanbHEHIee HamnpaBlICHUE pa3BUTHS CBOUX
CIOCOOHOCTEH, cdepy HaydyHBIX HWHTEPECOB, OIPENENATCS C
BBIOOPOM JaJbHEHIIEero 00pa3oBaTeIILHOTO MapuIpyTa,
nanpHeimero npoduist o0yueHus B CTapIie IKoJe.

Ilpeomemnvimu pesynomamamu TPOTPaMMbl BHEYPOUHOUH
NESATEIIBHOCTH SABIISIOTCS:

OOyuaromuiicss MOMYYUT BO3MOXKHOCTBH ISl (POPMHPOBAHUS
CIIELYIOIINX PEAMETHBIX PE3YJIBTAaTOB:

®3HAHUS O TPHUPOJAE BAKHEUIHNX (U3NIESCKUX SBICHUH
OKpY’KalOIIero MUpa U MOHMMaHHUE CMbICNIa (PU3MUECKUX 3aKOHOB,
PacKpbIBAIOIINX CBSI3b U3YUEHHBIX SIBJICHUMN;

® YMEHUS I0JIb30BaTbCSI METOJAMH HAyYHOI'O HCCIIEIOBAHMS
SBJIGHUH TPUPOABI, IPOBOAUTH HAOIIOAEHUS, IUIAHUPOBATh U
BBINOJIHAT SKCIIEPUMEHTBI, 00padaThIBaTh PE3yIbTaThl U3MEPEHUH,
MIPEJCTABIATh PE3YJIbTaThl M3MEPEHMM C IOMOLIbI0  TabauL,
rpadpukoB u QopMmys, OOHapyXkHMBaTh 3aBUCHUMOCTH MEXKAY
(GU3NIECKUMHU BETMYNHAMH, OOBICHATH MOJyYSHHBIE PE3YIbTaThl U
JIeJIaTh BBIBOJBI, OLICHUBATh I'PAHULIBI MTOTPEIIHOCTEN PE3YyJIbTAaTOB
U3MEPECHU;

® YMEHUSI MPUMEHITh TEOPETUYECKUE 3HAaHUS MO (U3MKE HA
NpaKkTUKe, pemarbh (u3MYecKHe 3ajJaud Ha  NpPUMEHEHHue
MOJTYYEHHBIX 3HAHUI;

® YMEHUS M HABBIKM INPUMEHATH IOIYYCHHbIE 3HAHUSA A
OOBSICHEHUS] TPHUHLMIIOB JIEHCTBUS BaKHEHUIIMX TEXHUYECKUX
YCTPOMCTB, pEIICHUs NMPAKTUYECKUX 3a/]ad IOBCEIHEBHOM >KHU3HH,
oOecnieueHnss 0€30MacCHOCTH CBOEW  JKM3HM, pPallMOHAIBHOIO
IIPUPOIONOIB30BaHNUS U OXPaHbl OKPYKAIOLIEH CPEIbI;

e popMupoBanne yOeKIEHHs B 3aKOHOMEPHOW CBS3M U
[M03HABAEMOCTH SIBJIEHMM MHPHUPOJbI, B OOBEKTUBHOCTH HAyYHOTO
3HAHHUA, B BBICOKOI IIEHHOCTH HayKH B Pa3BUTUU MaTepUAIbHOU U
JyXOBHOM KYJIbTYPBI JIFOJEH;

®pa3BUTHE  TEOPETUYECKOTO  MBIIUIEHUS HAa  OCHOBE
dbopMUpOBaHMS YMEHUN yCTaHABIMBAaTh  (aKThl, pa3IN4aTh
IIPUYMHBl U CJIEACTBUSA, CTPOUTh MOJEIH U BBIIBUIaTh T'MIIOTE3BI,
OTBICKMBaTh M (OPMYJIHMPOBATH JIOKA3aTE€NbCTBA BBIABUHYTHIX
TUIIOTE3, BBIBOJUTH M3  OKCHEPUMEHTAIbHBIX  (PaKTOB U
TEOPETUUYECKUX MOJIeTiell pu3ndeckue 3aKOHbI;

® KOMMYHUKAaTUBHbIE YMEHMs: JOKJIAJbIBaTh O pe3yibTaTax
CBOETO MCCIIEN0BAHNUS, yYacTBOBaTh B JUCKYCCHM, KPaTKO U TOYHO
OTBEYaTh Ha BOMPOCHI, HUCIOJB30BAaTh CIIPABOYHYIO JINTEPATYpy U
Jpyrue UCTOYHUKH UH(OpPMAIIHH.



Memanpeomemnvimu pe3yavmamamu nporpamMmbl
BHEYPOUYHOM JEATEIBHOCTH SIBJIFOTCA:

OOyyaromuiics  HOJYYHT  BO3MOXHOCTH U1 (DOPMHPOBaHUS
CIEAYIONIUX METAPEIMETHBIX PE3YIbTATOB:

® OBJIQJICHHE HaBBIKAMH CAMOCTOSATEIBHOIO MPHOOPETEeHUs
HOBBIX 3HAaHUN, OPTaHU3alMU YUEOHOU N1eATEeNbHOCTH, TOCTAHOBKHU
Lesnel, IUIAHUPOBAHUSL, CAMOKOHTPOJISL U OLIEHKH Pe3yJIbTaTOB CBOEH
JEATEIIbHOCTH, YMEHHUSMHU MPEIABUAETH BO3MOXKHBIC PpE3YyJIbTaThl
CBOUX JICHCTBUH;

® IOHUMAHUE PA3UYUN MEXKIYy WCXOMHBIMH (aKkTaMu |
TUINOTE3aMU ISl UX OOBSACHEHHUS, TEOPETUUYECKHMMH MOJCISIMH U
pEATbHBIMU OOBEKTaMH, OBJIAJICHUE YHUBEPCAIBHBIMU YYEOHBIMU
NEHCTBUSMH Ha IpHUMEpax TUIOTe3 i OOBSICHEHHS H3BECTHBIX
(aKkTOB M IKCIEPUMEHTAILHON MPOBEPKH BBIABUTAEMBIX THIIOTE3,
pa3paboTKu TEOPETUUECKUX MOJIENIeN IPOIIECCOB MIIH SBJICHUM;

¢ popMupoBaHUE YMEHHI BOCIPUHUMATh, MepepadaThiBaTh U
MIPEABSIBIATH HH(POPMAITHIO B CJIOBECHOM, 00pa3Hoii,
CUMBOJIMYECKOW (opMmax, aHaIM3UpPOBaTh U IepepadaThIBaTh
MOJIyYCHHYI0 HH(OPMAIMI0 B COOTBETCTBHH C ITOCTABJICHHBIMH
3a/1ayaMu, BBIIEISATh OCHOBHOE COJIEpKaHUE IMPOYUTAHHOTO TEKCTa,
HAaXOJUTh B HEM OTBETHI HA IMOCTABJIECHHBIE BOMPOCHI U H3JaraTh
€ero;

® IPUOOPETEHHE OIBITA CAMOCTOSITEILHOTO TIOUCKA, aHAIN3a U
ot0opa nH(pOpMaLINU C UCTIONH30BAHUEM PA3IUYHBIX UCTOYHUKOB U
HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTUM JUTSt peuieHus
MMO3HABATEJIbHBIX 33/1aY;

® pa3BUTHE MOHOJIOTUYECKON U AUAIOIMYECKON PeUr, YMEHUS
BBIP2XKaTh CBOU MBICIIH, CHOCOOHOCTH BBICTYIIIUBATh COOECENHUKA,
MMOHUMATh €ro TOYKY 3pPEHUs, IPU3HABATH MPABO JIPYTOro 4eJoBEKa
HAa UHOE MHEHHE;

® OCBOCHUE NIPUEMOB JICHCTBUI B HECTAHIAPTHBIX CUTYyALUsX,
OBJIQJICHUE PBPUCTUUECKHUMH METOJIaMH PEIICHUs TPoOIeMm;

¢ popmupoBaHuE yMEHUI pabOTaTh B TPYIIE C BHIMOTHEHHEM
Pa3IMYHBIX COIMAIBHBIX POJIEH, MPEICTABISATh U OTCTAUBaTh CBOU
B3TJISABI M YOSXKICHUS, BECTU JUCKYCCHIO.

PeryasituBubie YY ]I

OO6yuaromuiics  TOJyYUT  BO3MOXKHOCTH I (OPMUPOBAHUS
CIEIYIOUIUX PeryaTuBHbIX YY1,

e YMEHHE CaMOCTOSTEIbHO ONPEAeNATh Ieln Oo0ydeHus,
CTaBUTb W  (opMyIupoBaTh HOBBIE 3a7aunl B yuébe WU
I03HABATEJIILHON JIESTENBHOCTH, PAa3BUBATh MOTHUBBI U WHTEPECHI
CBOEH IMO3HABATENBHOMN AEATEIBHOCTH.

e YMEHHE CaMOCTOSITENTbHO TUTAHUPOBATh IYyTH JOCTHKEHHS
1enei, B TOM 4YHUCJIE albTepHATHUBHBIE, OCO3HAHHO BBIOMPATH
HaubOosnee dS(QexTuBHbIE CMOCOOBI  pemieHHs] Y4YeOHbIX U
MO03HaBaTEIbHBIX 3a7a4.

e YMeHHE COOTHOCUTH CBOM JEWCTBUSA C IUIAHUPYEMBIMH
pe3ylbTaTaMu, OCYIIECTBISATh KOHTPOJIb CBOEH JESATENIbHOCTH B
nporecce JOCTHKEHUS Pe3ysbTaTa, ONpeAessaTh CIIoco0b! JeicTBUi
B paMKax MpeIIoKEHHBIX YCIOBUHN U TpeOOBaHUM, KOPPEKTHPOBATH
CBOM JIEHCTBUS B COOTBETCTBUU C U3MEHSIOLIEICS CUTyallMen.



e YMeHHE OLEHUBATh MPABUIBHOCTH BBINOJHEHUS Y4eOHOMN
3a/1a4n, COOCTBEHHBIC BOBMOXKHOCTH €€ PEIICHHUS.

° BJ'IaI[eHI/Ie OCHOBaMH CaAMOKOHTPOJIA, CaMOOILICHKH,
NPUHATUS PEHICHWH M OCYLIECTBJICHHS OCO3HAHHOTO BbIOOpa B
y4e0HOW U TIO3HABATEIILHOU JESTSIILHOCTH.

IMo3naBareabHblie YY /|

OOyyaromuiics  HOJYYHT  BO3MOXKHOCTH U1 (DOPMHPOBAHUS
CJIELYIOIUX NI03HABATENbHBIX Y Y /1.

e YMeHue OonmpeaciIsATb IIOHATHUA, CO3JaBaTh O606H_[CHI/IH,
YCTaHaBJIMBATbL AHAJIOTHHU, KHaCCI/I(bI/ILII/IpOBaTL, CaMOCTOATCIIbHO
BBI6I/IpaTB OCHOBAaHMH u KpUTCpUHU JJIA KJ'IaCCI/I(bI/IKaI_[I/II/I,
yCTaHaBJIUBATh IIPUYUHHO-CJIEICTBEHHBIE CBs3H, CTPOUTH
JJIOTHYCCKOC pacCyKaCHUC, YMO3aKJIKOUYCHUEC (I/IH,HYKTI/IBHOG,
JNEAYKTUBHOE, 10 aHAJIOTUH) U JIeJIaTh BHIBOJBI.

e YMeHUE CO31aBaThb, IPUMCHATL U Hp606pa3OBBIBaTL 3HAaKH 1
CHUMBOJIbI, MOACIM W CXCMbl [JId PCUHICHUA y‘-Ie6HI>IX )51
II03HAaBaTCJIbHBIX 3aAa4.

o CMBICIIOBOE YTEHHE.

e opMHUpOBaHME U PA3BUTHE HKOJOTMUYECKOTO MBbIIUIECHUS,
YMEHHME MNPUMEHATh €ro B IIO3HABAaTEJIbHOM, KOMMYHUKAaTHUBHOM,
COIIMAIIbHOW NIPAKTUKE M MPO(HECCHOHATLHONW OPUEHTAIIH.

e Pazputue MOTHUBAIlMKM K OBJIAaJCHHUIO KYHLTypOﬁ AKTUBHOI'O
HUCITIOJIB30BaHUA CHOBapeﬁ " APYIUX IMMOUCKOBBIX CUCTCM.

KommyHnukatusubie YY |

e YMEHUE OpraHu30BbIBATH Y4e€OHOE COTPYIHUYECTBO U
COBMCCTHYIO ACATCIIBHOCTL C YUHUTCIIEM U CBCPCTHUKAMMU, pa6OTaTL
WHJIMBUIYATPHO W B TPYMINeE: HAXOAWTH OOIIEe pEIIeHHe |
paspeuarb KOH(I)J'II/IKTBI Ha OCHOBC COT'JIaCOBAaHUS HO3PII.IPII>1 u yqéTa
WHTEpeCcOB; (HOpMyIHUpOBaTh, aprTyMEHTUPOBATh U OTCTAMBATh CBOE
MHCHHUC.

e YMEHHE OCO3HAHHO HCIIOJIb30BAaTh PEYEBBIE CPEICTBA B
COOTBETCTBUHU C 3a7a4€ii KOMMYHHUKALIUM U1 BBIPAXKEHUS CBOUX
YyBCTB, MbICIIEH M MOTpeOHOCTEN AJIs IUIAHUPOBAHUS U PETYJIALUN
CBOEH JCATECIBHOCTH; BJIAJCHUE YCTHOM W IHUCBMEHHOU peyYblo,
MOHOJIOTMYECKON KOHTEKCTHON PEUbIo.

e DopMupoBaHHE U Pa3BUTHE KOMIETEHTHOCTH B OOJIACTH
WCIIOJIb30BAHUS WH(POPMAITIOHHO-KOMMYHHKAITHOHHBIX
texHonorui (nanee — HUKT).

Juynocmuvimu pesyarvmamamu TPOTPaMMbl  BHEYPOUHOM
IOCATCIIBHOCTH ABJIISSFOTCA:

OOyyaromuiicss MOXYYUT BO3MOXHOCTh Uit (POPMHUpPOBAHUS
CHEAYIOIUX JUYHOCTHBIX PE3YJIbTATOB:

® pa3BUTHE I103HABATEIBHBIX UHTEPECOB, UHTEIIEKTYAJIbHBIX
Y TBOPUYECKUX CIIOCOOHOCTEHH;

® yOSKJIEHHOCTh B BO3MOXXHOCTUM TMO3HAHUS TNPUPOIBL, B
HEO0OXOUMOCTH Pa3yMHOTO HCIOJIb30BaHUS JOCTHKCHUH HAYKU H
TEXHOJIOTHH TSI JAIbHEUIIIETO Pa3BUTHS YETIOBEYECKOTO OOIIEeCTBa,
yBaXEHHE K TBOPIIAM HaYKH M TEXHUKH, OTHOIICHHE K (DU3HMKE KaK
K 2JIEMEHTY OOIIeUeIOBEYECKON KYJIbTYPHI,



® CaMOCTOATENIBHOCTh B NPUOOPETEHHMH HOBBIX 3HAaHUM U
MIPAaKTUYECKUX YMEHUN;

® FOTOBHOCTb K BBIOODPY >KM3HEHHOT'O IIyTH B COOTBETCTBHUHM C
COOCTBEHHBIMU MHTEPECAMH M BO3MOXKHOCTSIMH;

e MOTHBalLMsl 00pa30BaTENIbHON JI€ATEIbHOCTH HAa OCHOBE
JMYHOCTHO OPUEHTHUPOBAHHOTO MTOAX0/1A;

¢ hopMupoBaHNe LEHHOCTHOTO OTHOMICHUS JIPYT K JpPYyTy, K
YUUTEII0, K aBTOpaM OTKPBITUH M M300peTeHuil, K pe3yibTaram
oOy4eHwUs.
TemaTnueckoe NJIAHUPOBAHME
7 Kyacc
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9 kimacc

KoaunuecrBo
Ne HasBanue pa3sneia, TeMbl 4acoB Teopus IIpakTHKa
1 Beenenue ) 4 1
2 MexaHuka 8 4 4
3 3aKOHBI COXpaHEHUS 6 4 2
4 Pabora sneprus 5 2 3
3) ONEKTPOMarHUTHBIE SIBIICHUS 10 6 4
UTOoro 34 20 14
Coaepixanue nporpaMmbl
7 ky1ace

TEMA 1. BBEAEHUE (44)

Teopus-24. BponHoe 3anarve. MHCTpyKTax MO oXpaHe Tpyda Ha
3ansaTusX. [lonesnsle ccpuiku mo ¢usuke B WuTepHET. MeToabl
u3ydeHus: (Qu3ndeckux sABieHUH. DOUINYECKUI SKCIEPUMEHT.
[Torpemnoctes  npsMbIx  u3MmepeHuil. IIpaBuna  nposeneHus
IIKOJILHOTO  3KcrmepuMeHTa.  Kommbioreppl B (U3HUYECKUX
UCCIICIOBAHMIX M Tpu u3ydeHun ¢(usuku. IlpaBuna cozmanus
3JIEKTPOHHOMW MPE3EHTALIUH.

MpakTuka-24y. M3Mmepenne QU3NYECKUX BEIHMUUH C TOMOIIBIO
uudposoit nabopatopun. OnpeneneHue eHbl JeIEHUS NPUOOPOB.
OmpeneneHue  pacCTOSIHUM 7O  HEIOCTYIHBIX  OOBEKTOB.
Onpenenenue oO0bema Ten pasnuyHord ¢opmbl.  M3mepenue
TOJILIMHBI JINCTA OyMaru.

TEMA 2. ®U3UKA U BPEMEHA TOJA: ®U3UKA
OCEHBIO (34)

Teopusi-14. 3aragoyHoe BELIECTBO — BOAA. TpH COCTOSIHUS
Boabl. MHTEepecHOe 0 Bone. ['Mmore3bl MPOMCXOKIAEHUS BOABI Ha
3emiie, 3HaueHUE (U3MUECKUX U XHUMUYECKUX CBOMCTB BOJIbI,
CTPOEHHE MOJIEKYJIbI BOJbl, OOBSCHEHHE CBOWCTB BOJBI B
pa3IMyYHBIX arperaTHbIX COCTOSIHMSIX. Ponb BOJIBI B JKU3HU
YeJI0BEKA.

IpakTnka-2 4 DOKCKypcus Ha OCEHHIO TIPUPOY.
IIpoBenenne HaOMOIEHUM MpOsABICHUS (DU3NYECKUX SBICHUMN
ocenbto. Cozmanne mnpeseHTanuu «dusuka Ocennion. Pabora ¢
ITporpammoit Power Point o co3aanuro ciaiiios.

TEMA 3. IMEPBOHAYAJIBHBIE CBEJIEHUA (0
CTPOEHHMMU BEHIECTBA (44)

Teopusi-4u. IlnanupoBanue QU3NYECKOTO IKCHEPUMEHTA — Kak
nokazatbh Teopuro. Ot Jlekapra n0 Hamux JHed. bpoyHOBckoe
neuxkenue. Hano-texnonoruu. Counnenue «Mukpomup». Mukpo
BEJIMYMHBI B HAIIIEH YKU3HH.

IIpakTuka-24 Pacmmpenne Ten npu HarpeBanuu. 3mepenue
ckopoctH 1uddy3un. Mojenu arperaTHbIX COCTOSTHUM (Urpa)

TEMA 4. B3BAUMOJIEHCTBHUE TEJI (84)

Teopusi-24. Mexanuueckoe ABM)KEHHE W B3aumopelcreue. Kak
ObIcTpO MBI JBMKeMcsl (ciokeHue ckopocrteit)? Korma Mbl
nsikemcst BoKpyr CousHia ObicTpee - aHeM Wi Houbio? [Ipumepsl
Pa3IMYHbIX 3HAUEHUI BEIMYUH, ONMKCHIBAIOIINX MEXaHUYECKOEe




JIBIKEHHE B OKUBOM npupone. HMcnonb3oBaHue B TEXHHUKE
IIPUHLIMIIOB JIBUXKEHUS KUBBIX CYILECTB. SIBI€HHE MHEPLUU.
«Henoasmxknas Oamrss». Yto uzydaer cratuka? Buabl paBHOBecHsI.
IpakTuka-64y. V3mepeHune OBICTPOTHI  peaKkIMHU  YEIOBEKa.
N3mepenne CKOPOCTH XOJbOBI. OKCIIEpUMEHTAIILHBIE
J0Ka3aTenbcTBa siBiieHUs nHepuuu. [loaroroBka Buneoduibrma mpo
aBiieHue nuHepuuu. M3mepenue maccesl 1 karum Bogsl. Onpenenenue
IUIOTHOCTH TPUPOAHBIX MarepuanoB. Ormpenenenue oObema U
IUIOTHOCTH cBoero Tena. OmnpeneneHue o0bEMa(Macchl) NPOIYKTOB
B yNakoBKe. H3rorosieHune paBHOBECHOW WIpyuiku. Pemenue
3a1ad.

TEMA 5. PA3 3AJTAYKA, /IBA 3ATAYKA (44)

Teopusi-54. IlpaBuna pemenus u odopmiieHus 3anad. [lowck
omnOok. Pemienne 3aHumarenbHbIX 3anady. Pemenue 3agau B
¢dopmare [T13A.

TEMA 6. ®U3UKA U BPEMEHA I'OJIA: ®U3UKA 3UMOM
(29)

Teopus-1u. Cuer, nen, u wmerenb. CHEXUHKHM B BO3IYXE.
Cuexunku Ha 3emsie. Crioucras CTPYKTypa CHEKHBIX IOKPOBOB.
Pexemnsiiusa. Jlen na 3emite. I'opHbIil neqHuK. [[BUKeHUE JIETHUKA.
Kakne ObBaror Mertenu. MUKPOCTPYKTypa HH30BBIX MeTelei
Bonnbsl Ha cHery. Kak najneko INEpEeHOCHUTCS CHET METEINBIO.
[IbuieBble Oypu M METENU: CXOACTBO M paznuuusd. DPusuka y
HOBOT'OJIHEH €JIKH.

IIpakTuka-1 4 ®usuka - Hayka o mpupoje. MOXHO JH

u3ydarb npupoay 3umoii? IIporysiaka Ha 3MMHIOIO IPUPOAY.

TEMA 7. CWJIbI B TIPUPOJAE(114)

Teopusi-54. Cuna — BeKTOpHas BeIMUMHA (IMHAMUYECKOE pEIIeHHE
3agau). Bec u HeBecomocTh. Cuna Tpenus. Counnenue «Mup 6e3
TPEHUSI.

3aKOH BCEMHUPHOro TAroteHusa. CTpoeHHe COJHEYHOH
cucrembl. [lmanersl 3emHOM rpynmnbl. Ilnanersi-rurantsl. Cuna
TSKECTM Ha Jpyrux IutaHerax. CnytHuku 1iaHer U JlyHa.
Habmtonenue Jlynsl. Manble Tena, opOUTBI W MEPUOIUYHOCTH
KOMET. «3Be3/10Maibl», NIM MOYEMY 3BE3/lbl HE MajaroT? 3BE31HOE
He6o. Co3Be3nus. 3HAKOMCTBO C IMPOTrpaMMaMM IO aCTPOHOMUH.
Bpewms u ero usmepenne. Kanengaps.

IIpakTuka-6u. 3anumarenbHbld onbIT «llapuk Ha HUTWY.
Omnpenenenue LEHTpa TSHKECTH Tena. 3aHUMAaTeIbHbE (UTYphl Ha
paBHOBecue. M3rotoBnenue coaHeuHbIX yacoB. Co3/iaHue JTyHHOTO
KaJleHaaps C TnoMoubio mporpammbl Power Point. H3mepenue
KECTKOCTU TpYXHUHbIL. M3mepeHue kod3puiieHTa CUIIBI TPEHUS
CKOJIbJKEHUS Ha KPbUIbLIE NIKOJIBI U APYTUX MOBEPXHOCTSIX.

TEMA 8. PA3 3AJIAUYKA, IBA 3AJIAUYKA (4u)

Teopus-24. Cucrema CH un ee 3nauenue. /[unamnueckoe pemeHne
3aJa4 Ha CJOXKeHue cuil. PemieHne 3aHUMATENbHBIX — 3a7ad.
Pemenue 3amau B hopmate [11U3A.

IIpakTnka-2y.  OmnpepeneHue  Beca  CyMKM — IIKOJIBHHKA.
Omnpenenenye Macchl U Beca BO3/1yXxa B KOMHATE.

TEMA 9. JABJIEHMUE (64)



Teopusi-2u. JlaBnenue TBepablx Tei. 3akoH Ilackans.
JaBnenue B KMAKOCTH.  ['mapocratmdyeckuid  mapaaokc.
Atmocdeprnoe naenenue. Ponab armocdepHoro gaBieHHs B
npupone. ATmochepHOe JaBieHWe MW moroaa. ToHomerp,
MaHOMETphl. ATMOC(EpHOE JaBlIeHUE B KU3HH udejoBeka. Kak mbl
neimuM?  Kak  mber meéM?  «lopHast  Ooyie3HBY,  BIUSHHE
atMoc(epHOro JaBieHUS Ha CcaMOYyBCTBHE Jtojell. Pemienue
3aHMMATeIbHBIX 3a/1a4.

IpakTuka-44. HM3ydyeHue 3aBUCHUMOCTH JaBJICHHUS OT
IUIOL[aId  IIOBEPXHOCTM C  IIOMOIIBIO  JIaTYMKa  JIaBJICHUS.
3anumartenbHbie onbiThl «llepeBEépHyThIl cTakan», «DoHTaH B
Kosbey, «Sino B OyTeuikey. [Ipubopsl A1 U3MepeHus 1aBiIeHUS —
U3roToBIeHHE Oapomerpa. ATMOChEpHOE NaBiICHHE W MEAULMHA.
[npun, nunerka, meaunuHckas Oanka. KposiHoe naBieHue.
Ornpenenenue naBiieHUs] KPOBU y yenoBeka. OnpenieseHue BhICOThI
3/1aHMS C IOMOIIIBIO OapoMeTpa.

TEMA 10. ®U3UKA U BPEMEHA T'OJA: ®U3UKA
BECHO(34)

Teopus-1u. Temneparypa. Tepmomerp. Ilpumepsl pazauuHBIX
TEMIIEPATyp B IIPUPOJIE.

IIpakTuka-24. Dxckypcus Ha npupoxy. [IpoBenenue HabmoaeHUN
NposiBJICHUs  (U3MYECKUX  SIBICHUH  BecHOW.  M3Mepenue
TEeMIIepaTyphbl MOYBbI Ha MIyOMHE U MOBepxHOCTU. MccnemoBaHue
KaWUISIPHBIX SIBJICHUH.

TEMA 11. DQHEPT'US (124)

Teopusi-54. Paznuunbie BUIbI SHEPTUH, UCIIONB3YEMBIE JTHObMU, U
ux 3anacsl. Kocennble nzmepenus. [louemy pabota u sHeprus
UMEIT OJHY €IMHuLy u3MepeHuss? HecucreMHblE €IUHUIIBL
DHeprus U NUIlla: OCHOBBI MPaBUIILHOIO NMUTaHus. Pemenue
3aHMMAaTeIbHBIX 3a/1a4. Pemenue 3agau B popmare [T1M3A.
IIpakTuka-74. I3mMepeHre  KMHETMYECKOW  JHEpPruM  Tela.
W3mepenne  MOTEHIMANBbHOW  SHEPrMHU. MEHI0  IIKOJIbHUKA.
Coznanue mpe3eHTaluu O NPaBWJIBHOM NUTaHuu. OnpeneneHue
paloThI U MOLTHOCTH pyK. OmpeesieHne MEXaHUYeCKOH paboThl
Ipu TMpbDKKE B BbIcOTy. OmpeseneHne cpeaHel MOIIHOCTH,
pa3BuBaemoit mpu 6ere Ha auctanuuoo 100Mm. Onpenenenue
CpeHEeW MOIIHOCTH, pa3BUBAEMOM IIpH npucenanuu. Mzsmepenue
CpeOHEHl  MOIIHOCTH,  pa3BUBAEMOM  IpU  INOABEME IO
nectHuue. OnpeneneHye BBIUTPHINIA B CHJIE, KOTOPBIA Jaer
MOJIBIKHBIN U HenoaABWKHEIN O0510K. CpaBHenue KII1/I moaBmxHOTO
0J10Ka 1 HAKJIIOHHOM TJIOCKOCTH.

TEMA 12. ®U3UKU U JINPUKU (4u)

Teopus-24. @Pusnka B  XYJO0KECTBEHHBIX ITPOM3BEICHUSX.
JlOCTHXKEHHSI COBPEMEHHOM (PU3HKH.

IIpakTuka-24y. M3roroBineHue caMoAelbHBIX KapTUH «Pu3nka B
BECEIIBIX  KapTUHKax».  Ypok-npexacrasieHue  «Dusndeckue
(dbokych». 3amura JJIEKTPOHHOW Tpe3eHTanuu «Mup Tia3zamu
busukar.

TEMA 13. ®U3UKA M BPEMEHA TOJA: ®W3NUKA
JETOM (54)



Teopusi-24. Kakoit mecsu sera cambliil sxkapkuii? JKapkoe jeto u
nmuensl. Kak 1 xorna npaBuibHO cpes3aTh 1BeThl? Ha kavensx "myx
3axBaTbIBaeT".

IIpakTnka-34. OnbITel Ha 1ade. Dkckypeus «Pu3nka y Bogoemay.
8 ki1acc

TEMA 1. ®PU3UKA U BPEMEHA I'OJIA (noBTopenue) (84)
Teopus-54. BponHoe 3anarue. MHCTpyKTax 1Mo oXpaHe Tpyda Ha
3anaTusAx. Ilorpemnocts mpsMbix u3MmepeHuid. Kiacc TodnocTH
npubopoB. YUrtenue rpaduka. BeBomel 1Mo pe3yiabTaTam
skcnepumenTta. llena nenenust mkanel npubdopa. KocBeHHbIe
n3mepenus. llpaBwia mpoBeAEHHS MIKOJBHOIO HKCIIEPUMEHTA.
OdopMieHre 3JIEKTPOHHOTO OT4eTa 00 JKCcIepuMeHTte. PerieHue
3a/1a4.

MpakTuka-3 4. M3mepenne (QU3MUECKUX BEIUYUH C TOMOIIBIO
uuppoBoit naboparopun U nocrpoeHue rpadpukon. Mccnenopanue
3aBUCHMMOCTH CWJIBI yHOpyroctu oT Beca Tena. lccinenoBanue
3aBUCUMOCTH CUJIbI TPEHUS OT NPUKUMAIOIIEH CHIIbl. DKCIIEPUMEHT
lNasmnes.

TEMA 2. IIPOEKTHASA AEATEJIBHOCTDb IIO ®U3UKE
(74)

Teopusi-3. Uto Takoe Hay4HbIi TPOEKT H KaK ero
noarotoButh? Cutyanus u npodiiema. AHAITU3 CIIOCOOOB PEIICHUS
npobnembl.  TpeGoBanusi K  HUCCIeIOBAaTENbCKOH  pabore.
[TnaampoBanue gesrenpbHOCTH. TpeOoBaHus K  OQOPMIICHUIO
MIPOCKTHOM pabOTHI 1O (hUBHKE.

IIpakTuka-4 4. BrinogHeHWe MHKPO-TIPOCKTA B TPYIIIE.
Odopmrenue u 3amuTa.

TEMA 3. MOJIEKYJIAPHAS ®U3UKA (114)

Teopusi-74. «BonmedHoe» cBoilcTBO 3Hepruu. Makpo u
MHUKpO MapaMeTpbl U UX cBA3b. Da3oBble nepexoapl. BoasgHoii nap B
atMocdepe: oOpa3oBaHue O00JaKOB, TyMaHa, pOCHI, HHes.
ATMocdepHble ocanku: cHer, rpaa. Touka pocbl. [loBepxHOCTHOE
HaTsokeHue. KanusuigpHble SBICHUS M JBUKEHHE XUAKOCTU IIO
TpyOaMm. 3akoH bepHymin, moabemHas cuia Kpbula. Mopckue
teyeHusi. CoBpeMEHHbIE MaTepHasbl: UCIOJIb30BaHUE KOMIIO3UTOB,
KHUJKHE KpHucTauiel. ['paduueckoe mpencTaBieHHE TEIMIOBBIX
npoueccos. Pemenue 3anau B popmare [IN3A.

IIpakTnka-44. OKCIEpUMEHTAIBHOE JI0KA3aTEIbCTBO Pa3IUdUs
CBOICTB BEIIECTB B pa3IMYHbIX arperaTHbIx
cocrosiHusAX. Hekoropele cBoiicTBa KpucTtaymuios. M3rorosnenue
caMOJeNbHBIX TNpuOOpoB. H3MmepeHue BIaXHOCTH BO3AyXa B
IIOMEIIEHNN U Ha ynuue. M3MepeHue CKOpOCTH HCHApEeHUs
Pa3IMYHbIX BEIIECTB. 3aHUMATENbHbIE OIBITHl U BOMPOCHI: KUTICHHUE
BOAbI B OyMaxHOH KOpoOKe, KHIIEHHE BOJAbl KOMHATHOMN
TeMreparypbl. 3MepeHue cuiibl MOBEPXHOCTHOIO HATSKEHHUS.
Hlapuk B a’poauHamMuyeckoil TpyOe. BrIpamuBanue Kpucrania
COJIM Ha ocHOBe. M3roToBieHne MakeTa KpUCTAJUIMUECKON peleTKu
KOMIIO3uTa. M3roroBneHne MoOAENM pPEAKTUBHOIO JBUIATEIS.
Nzyuenne padotsl JIBC Ha MakeTe U 3IEKTPOHHON MOJIEIH.

TEMA 4. ®U3UKA U DJIEKTPUYECTBO (194)

Teopus-84. DiekTpuueckue SBICHUS. DIIEKTpU3ALUs Tel.
[Tpunnun pa®oTsl ckaHepa. ATMochepHOe FIEKTPUYECTBO.



I'po3oBass Tywa. Ilpuponma wmonauu. Kakue OBIBAlOT MOJHHU.
[Mpuntunsl  31ekTpobe3onacHoCcTH. OCHOBHBIE XapaKTEPUCTHKU
an.Toka. Hecucremuble eqMHUIIBI pabOThI TOKA. Pemienue 3aay.
IpakTuka-11u

B3anmHoe nputskeHue n orrankuaHue «CyJITaHOB»; ONBITHI 110
anekTpu3anuu. HaOnroneHue pa3iauyHBIX  BHJIOB — HCKPOBOTO
paspsana. HccnegoBaHue  NPOBOJHMKOB U HENPOBOJAHUKOB
anekrTpudecrtBa. llosydeHue si1.TOKa B KUAKOCTH, JJIEKTPOJIH3.
W3rotoBnenune Oarapeilku. DKCIEpUMEHTaIbHOE J10Ka3aTeIbCTBO
3akoHa Oma. M3yueHue pa3jauyHbIX COEIMHEHUN IPOBOJHUKOB.
Cozpmanme  pa3iMuHBIX  NPUOOPOB(MIPYIIEK) HA  OCHOBE
ANEKTPOABUraTeNsl. OKCHEPUMEHTAIbHOE [OKAa3aTeJbCTBO 3aKOHA
Jlxoyns-Jlenna. Co3naHue cyeTdyrKa 3JIEKTPOIHEPIUU U HU3YyUYEHUE
€ro padoTHI.

TEMA 5. ®U3NKA KOCMOCA (34)

Teopusi-14. ®usnueckas npupoaa HedGecHbIX Te. [loneTsr k
IpyruM 1utaHeram. Poinp kocmoca B KM3HM  COBPEMEHHOTO
obmiectBa. MexIlyHapOIHOE COTPYAHHUYECTBO B OCBOCHUH KOCMOCA.

Mpakruka-2 4. CozgaHue 5>IEKTPOHHOH MpPE3CHTAIH
«Kocmoc. Hcropusi kocmonaBTukM». lloaroroBka mnpasgHoBaHUs
JTHSI KOCMOHABTHKH.

TEMA 6. MATHETHU3M (54)

Teopusi-2u.  MaruutHoe  none  3emuu.  Kommnac.
Maruutobuonorus. Maruuthaeie Oypu. ®eppomarnetuku. Cuna
Jlopenua. JIBmkeHHE 3apsDKEHHOM YAacTHUUbBI B OJHOPOJHOM
MarHuTHoM noJie. Jlromunecuenuus. [lonspasie cusHus.

IIpakTuka-3u. M3yueHrne MarHUTHBIX JUHUI MOCTOSTHHOTO
MarHuTa. M3yueHue MAarHWTHBIX CBOMCTB pa3jJUYHBIX BELIECTB.
Urpa «bannaga o mo0sieM KaMmHe.

TEMA 7. MNPOEKTHAS JEATEJBHOCTD (74)

Teopusi-2u. Kak noxaroroButb u  0GOpMHTH JoKian?
KynbTypa BoicTyeHus. OpaTopckoe UCKYCCTBO.

IIpakTuka-S4. BelnonHeHre U 3al1MTa HHAUBUYAIbHbBIX U
IrPYNIOBBIX MPOEKTOB.

TEMA 8. CBETOBBIE SAABJIEHUSI (64)

Teopusi-24. YcTpoiicTBO onTHYecKux npuoopos. M3zyuenue
ycTpoiictBa ¢otoanmapara. Pamyra. ®usuka BO3HUKHOBEHUS
pagyru. XoJa CBETOBOro Jydya B Kamue noxad. Onrtudeckue
WJUTFO3HH.

IIpakTuka-44. UccnenoBanue: «CBeT B KM3HU KUBOTHBIX
U 4eloBeKa», «JlOCTMKEHUS W TEepCIEeKTUBBl HCIOJIb30BaHUS
cBeTOBOM AHEpruu CoJIHIA YETTOBEKOM.

Pasnoxxenne Oenoro ceera. HaOmromeHuss B MUKPOCKON H
teneckorn. Co3nanue rogorpaMMsl. M3roToBiieHne Kaieigockona.

TEMA 9. IOCTUXXEHUSA COBPEMEHHOM OU3NUKU(44)

Teopus-3u. [Ipumepsr TOBApOB, CO3JaHHBIX C
HUCITIOJIB30BAHUEM HaHOTeXHOJ'[OFI/Iﬁ 158 HpI/I'—II/IHI)I nux YHI/IKaJ'IBHBIX
cBorictB. HecmauumBaemble M BCErna 4YHUCTBIE BETPOBBIE CTEKIIA,
qucku koyéc u T.n. Co3maHHBIE HAa OCHOBE HAHOYACTHI[ OKCHIA
TUTaHa U cepedpa MOBEPXHOCTH, OONATAIONINEe OaKTEPUIIHIHBIMH
CBOMCTBAMM.



Pa3Butue BoeHHol TexHuku. / Mas - Jlenb paguo. HoBocTun
¢bu3MKK U KocMoca.

IIpakTuka-1 49 Dkckypcus Ha MectHyto ATC. Ilomroroska
BBICTYIUICHHH O JJOCTH)KEHHUSIX COBPEMEHHOW (DPU3UKH.

9 kiace

TEMA 1. BBEJEHMUE (54)

Teopusi-44. BponHoe 3anatve. MHCTpYKTax MO OXpaHe Tpyaa Ha
3aHATUSAX. AOCOJIOTHAsE M OTHOCHTEIbHAs TMOTPEIIHOCTH MPSMBIX
u3Mmepenuil. [loBropenue: MiI0THOCTD, JaBICHHUE, SHEPTUS U padoTa,
MOJIEKYJIsipHast (PU3UKA.

IIpakTuka-1 4. M3mepenre (U3MYECKUX BEIUYUH M BBIYUCICHUE
IIOTPEIIHOCTH.

TEMA 2. ®U3UKA B 3AJAUYAX U DKCIIEPUMEHTAX (19
1)

Teopusi-164. J[IBwxenue Tena TMOJ JCUCTBUEM CHIIBI

TsokecTH. bamnucrtuka. AOCOMIOTHO — YHpyruil — yaap. 3axowu
bepuynnu. Dddexr Jlomrepa. OmnpenencHue MPOCTPAHCTBCHHON
CKOpPOCTH 3Be3l. BpamarenpHoe JBUKEHHME TBEPIOTO  Tena.
VYcnoBusi paBHoBecusi TBepaoro Ttena. OOpazoBanue CoiaHEYHOU
cuctembl u 1utaHer. CpeactBa coBpeMeHHOW CBs3u. CucTeMbl
actponasuraiuu (GPS u ['monacc). ®usuka v BOCHHAS TEXHHKA.
Pemenue 3a1a4 MOBBIIEHHON CII0KHOCTH.
IIpakTuka-134. McciaenoBanue 3aBUCHMOCTH JallbHOCTH TIOJIETA
OT yIJla K TOPH30HTY. OKCIEpUMEHThl HAa PaBHOYCKOPEHHOE
JIBUKCHHE. DKCIIepUMEHTATbHOE  JIOKA3aTelbCTBO  3aKOHA
COXPaHEHHUs HUMITyJIbca. OKCIEPUMEHTHl Ha BpaleHHE TBEPAOTO
tena. M3roroBieHue MpOCTEHIIEr0o HHAYKIIMOHHOTO Te€HEepaTopa
MEepeMEeHHOTo Toka. HaOmromeHue sBIEHUS CaAaMOMHIYKITUH.
Cnoxenune xonebanuit, ¢urypsl Jluccaxy Ha ocumorpade.
Busyanu3zanus 3Byka ¢ TOMOIIBIO Jiazepa.



KaHeHHapHO-TeMaTI/I‘leCKOC INIAHUPOBAHHUE

7 Kjaacce

Ne ni/n

Ne

Tema

JlaTa

1. Beenenue (44)

1 1 BBoanoe 3anarue. Muctpykrax no Th. Ilone3nsie cchuiku 1o pusuke B
WuTepHer. MeTo bl M3yueHHs (PU3NYECKHX SIBICHUH.

2 2 duznyeckuil sxcriepuMenT. [IpaBuiia npoBeaeHNs LIKOJIBHOTO
skcnepuMenTa. [lorpemnocts npsimbix u3mepenunii. Il/p: Usmepenne
(U3NYECKHX BETMYMH C TOMOIIBIO ITM(PPOBOH J1aOOPATOPHH.

3 3 I1/p: Onpenenenne oobemMa TeJ Pa3IMIHON (HOPMBI.

4 4 I1/p: U3mepenue ToNIMHbI JrcTa Oymar.

2. ®u3uka u BpeMeHa roja: Gpuzuka oceHb1o (34)

) 1 3arajiouHoe BelecTBo — Bojia. MiHTepecHoe o Bojie.

6 2 I1/p: Dkckypens Ha oceHHIOKO npupony. [IpoBenenue HabmoaeHNI
NPOSIBICHUS (PU3UUECKUX SBICHUN OCEHbIO.

7 3 II/p: Co3nanue npesenranuu «®Pusuka OceHbro». Pabora ¢ IIporpammoit

Power Point mo co3manuro ciaiinos.

3. IlepBonayanp

Hbl€e CBe/JeHHsl 0 CTPOeHUN BemecTBa (44)

8 1 Ot Jlekapra 10 Hamux aHel. BpoyHOBCKOe IBUXKEHHE.

9 2 [TnanupoBanmne GPU3NIECKOro HIKCIIEPUMEHTA — KaK J10Ka3aTh
teoputo. Il/p: Paciumpenue ten npu HarpeBaHUU.

10 3 I1/p: Usmepenue ckopoctu auddy3uu.

11 4 Hano-texnonornu. Mukpo BeIMYHMHBI B HAIEH KU3HU.

4. BzaumoneiicTBue Te (84)

12 1 MexaHndecKkoe IBUKEHHUE U B3aUMOJICUCTBHE.

13 2 I1/p: U3mepeHue ckopocTH XOb0BbI.

14 3 I1/p: IloaroToBka BuaeodmIbMa Mpo SBICHUE HHEPLUH.

15 4 I1/p: V3mepenue maccsl 1 kamau BoJIbI.

16 5 I1/p: Onpenenenue MIOTHOCTU MPUPOIHBIX MATEPUATIOB.
17 6 I1/p: Onpenenenune o6béMa(Macchl) MPOIYKTOB B yIIAKOBKE
18 7 Uro uzyuaet cratuka? Bupl paBHOBECH .

19 8 I1/p: M3roroBiieHne paBHOBECHON UTPYILIKH.

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

20 1 ITpaBuna pemenus u opopmiieHus 3a1ad. [Touck ommook.
21 2 Pemrenune 3a71a4 Ha MEXaHHYECKOE IBHKEHIE

22 3 Pemenue 3amay Ha IIOTHOCTH

23 4 Pemenue 3anau B popmare [TU3A

6. ®u3uka u BpemMeHa roaa: puszuka 3umoii (24)

24 1 II/p: ®usuka - Hayka o mpupoae. MOXXHO 1M U3ydaTb NPUPOAY 3UMOM?
IIporynka Ha 3MMHIOIO IPUPOLTY.
25 2 Cuer, nen, u metenb. PU3MKa y HOBOTOJJHEN €JIKH.

7. Cuabl B npupoae(114)

26 1 Cuiia — BEKTOpHAs BETMYMHA (JUHAMAYECKOE PEIICHHE 3a/1a4).

27 2 3akoH BceMUpHOro TaroreHus. CTpoeHue coiHeyHon cuctemsl. Cuiia
TSOKECTH Ha JAPYTUX TUIAaHETaX.

28 3 CnytHuku minanet u Jlyna. Habnronenue JIyHbl.

29 4 Mauteie Tena, OpOUTHI U IEPUOUIHOCTE KOMET. «3BE3/I0TaAb), WIN OYEMY

3Be3/1bI HE MagaroT?




30 5 3Be3nnoe Hebo. Cozpesnus. I1/p: 3HAKOMCTBO € MporpaMMaMu 1o
aCTPOHOMHUU.

31 6 I1/p: Onpenenenue eHTpa TSHKECTH TEa.

32 7 I1/p: 3anumarenbHbIe PUTYPHI HA paBHOBECHE.

33 8 Bpewms u ero uzmepenue. Il/p: M3rotoBieHne COMHEYHBIX YACOB.

34 9 Kanenmaps. I1/p: Co3naHue TyHHOTO KaJICHIAps ¢ TOMOIIBIO IPOTPaMMBbI
Power Point.

35 10 I1/p: N3mepenue »KeCTKOCTH NPY>KUHBL.

36 11 I1/p: Uzmepenne ko3 duiineHTa CUIbl TPEHHUS CKOJIBKECHHS Ha KPBLIbIES

IIKOJIBI U APYT'UX ITOBEPXHOCTAX.

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

37 1 Cucrema CHU u ee 3Hauenue. Pemenue 3anad.

38 2 Pemenue 3anau B popmare [TN3A.

39 3 Pemenue 3anumarenbubix 3aaa4. II/p: Onpenenenue Beca CyMKu
IIKOJIbHUKA.

40 4 Jlunamuueckoe pemieHue 3aaad Ha cioxenue cui. I/p: Onpenenenue

MacCChI 1 B€Ca BO31yXa B KOMHATC.

9. laBienne (64)

41 1 Hasnenue TBepAbIx Tei. II/p: M3yueHne 3aBUCMOCTH AaBJICHUS OT
IUTIOINAN OBEPXHOCTHU C HOMOILBIO AaTYHUKA JABJICHHS.

42 2 JlaBnenue B )xuakocTd. ['mapocrarnyeckuii mapasiokc

43 3 I1/p: 3anumarenbsHblie onbIThl «llepeBEpHYTHIN cTakan», «DOHTaH B KOJI0E»,
«Si1o B OyTHUIKEY.

44 4 Tonometp, manometpsl. I1/p: Ilpubops! U1t n3MEepeHUs 1aBICHUS —
M3TOTOBJICHHE OapoMeTpa.

45 5 ATMocdepHoe naBieHue B KU3HU yenoBeka. Kak mbl apimmm? Kak mbl
neéM? «l"opHast 60JI€3HbY, BIUSHUE aTMOC(HEPHOTO JaBJICHUS Ha
CaMO4YyBCTBHE JIIOJIEH.

46 6 Kpossinoe nasnenue. Il/p: Onpenenenue naBieHust KPOBH Yy YETOBEKA.

10. ®u3nka u BpemMeHna roga: puznka BecHoi(34)

47 1 Temneparypa. Tepmomerp. [Ipumepsl pa3InuHbIX TEMIIEpaTyp B
npupoje. Il/p: 3mepenue temneparypsl OYBbI Ha INTyOUHE U
MTOBEPXHOCTH.

48 2 I1/p: Dxckypcus Ha npupoy. [IpoBenenne HaOMIOACHUH MPOSBICHUS
(bu3NYECKUX SIBICHUN BECHOM.

49 3 Il/p: UccnenoBanne KamuUIIPHBIX SIBICHUM.

11. Dueprus (124)

50 1 PazniaHbie BUABI SHEPTHUH, HCIIONB3YEMBbIE JTFOIbMH, U X 3aTachl.

51 2 Kocsennsie nuzmepenus. I1/p: 3mepenne KuHEeTUYECKOH SHEPTHH Tela.

52 3 I1/p: 3smepeHne noTeHMalIbHOM SHEPTUH.

53 4 [Touemy paboTa 1 SHEPTUS UMEIOT OJHY €IUHUILY U3MEPEHUS?
HecucremHble eTMHATIEL.

o4 5 DHeprus U MUILA: OCHOBHI NpaBuiibHOro nutanus. Il/p: MeHro mkonbHUKa

55 6 Il/p: Co3nanHue npe3eHTaluy o MpaBUILHOM MUTAaHUH

56 7 I1/p: Onpenenenne MexaHU4IEeCKON pabOTHI IPHU MPBDKKE B BHICOTY.

57 8 I1/p: Onpenenenue cpeaHeit MOITHOCTH, pa3BUBAEMOI Mpu Oere Ha
nuctanuo 100M.

58 9 I1/p: OnpeneneHre BRIUTPHINIA B CHIIE, KOTOPBIN JTAeT MOIBUKHBIN U
HEMOABWXHBII OJIOK.

59 10 I1/p: CpaBuenne KII/] moaBmkHOTO OJIOKA ¥ HAKIIOHHOH ITIOCKOCTH




60

11

Pemenue 3aHMMAaTEIIbHBIX 3aJa4.

61

12

Pemenue 3amau B popmare [TNU3A.

12. ®u3uku u aupuku (44)

62 1 dusnka B Xy0)KECTBEHHBIX IPOU3BEACHUSX.

63 2 JIOCTHXKEHHSI COBPEMEHHOM (DUBHKH.

64 3 I1/p: Ypok-npencrasienue «dusndeckre GOKyChD.

65 4 I1/p: 3ammra 31eKTPOHHOM Mpe3eHTanuu «Mup riazamu Guznukay.

13. ®u3uka u BpemeHa roga: puszuka jgerom (54)

66 1 Kakoii mecsin nera camblid skapkuii? Xapkoe siero u nyensl. Kak u xorma
MpaBWIBHO cpe3aTh 1BeThI? Ha kauensax "myx 3axBaThiBaet'.
67 2 I1/p: OnbiTel HA Haue. DKCKypeust «DU3UKA Y BOJOEMAY.
68 3 Cs0600Has mema
69 4 Cs0600Has mema
70 5 Ceob00Has mema
8 KJacc
No Tema Hara

1. ®u3uka u Bpe

MeHa roja (mosropenue) (84)

1

1

BBogHoe 3anATHE. IHCTpYKTa)K 10 OXpaHe TpyAa Ha
3anaTusx. I/p: U3Mmepenne Gpu3nuecKkux BEIMYHUH C TOMOIIBIO IIH(PPOBOI
71a00paTOpPUU U IOCTPOEHUE IrPa(hUKOB.

I1/p: UccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT Beca TeJa.

H/p: HccnenoBanne 3aBUCUMOCTH CHUJIBI TPCHUA OT r[meHManmeﬁ CHIJIBI.

Pemenue 3aga4y Ha MeXaHUYECKOE JBMIKCHUE

Pemenue 3a71a4 Ha INIOTHOCTD

Perienue 3aga4 Ha JaBiICHUE

N|o|o B~ WIN

Pemenune 3ana4 Ha padoty

8

Pemenue 3anau B popmare [TU3A

. IIpoexTHas e

ATeJbHOCTD MO pusuke (749)

OIN|O|N|O|O1B|WIN

1

Yto Takoe Hay‘lHBIfI IIPOCKT 1 KaK €ro HO,Z[FOTOBI/ITL? CI/ITyaI_[I/IH u np06neMa.

[ERY
o

2

AHanu3 croco6oB perieHus nmpodiemsl. TpeboBaHUs K UCCIEIOBATENHCKOM
pabore. [InanupoBanue NeATeIbHOCTH.

11

TpeboBanus k 0hOpPMIIEHUIO IPOEKTHOM paboThI O (PU3HKE.

12

I1/p: BrinonHeHne MUKpO-TIPOEKTA B IPYIIIIE.

13

I1/p: BrinonHeHrne MUKPO-TIPOEKTa B IPYyIIIIE.

14

I1/p: Odopmiienue u 3ammura.

15

~N|ojo A~ w

I1/p: OdopmiieHue u 3ammura.

3. Moaekyasipaasi puzuka (114)

16 1 «BomnmeOHoe» cBOWCTBO 3HEPTUU. Makpo U MUKPO TTapaMeTphl U UX CBS3b.
®azoBble nepexoanl. I/p: DkcnepuMeHTaIbHOE 10Ka3aTeIbCTBO Pa3IMIUs
CBOWCTB BELIECTB B PA3JIMYHBIX arperaTHbIX COCTOSHUSIX.

17 2 Bonasnoit map B armocdepe. Touka pocsl. Il/p: M3mepenue ckopocT
UCTIAPCHHS PA3JINIHBIX BEIIECTB.

18 3 [ToBepxHocTHOE HaTskeHue. Kanuuisapasie siBnenus. I1/p: smepenue cuiibl
MIOBEPXHOCTHOTO HATSKCHHS.

19 4 3axkoH bepHysum, norbeMHast cujia Kpbula ¥ IBUKEHHUE KUAKOCTH MO TpyOam.
Mopckue Tteuenus. Il/p: [llapuk B aspoauHamudeckoit Tpyoe.

20 5 I1/p: 3aHuMmarteabHbIE ONBITH U BOMPOCHI: KUIIEHUE BOABI B OYMa)kHOM




KOpOOKe, KHTICHHE BOJbl KOMHATHON TeMIIEPaTypHI.

21 6 ['padpuaeckoe npeacTaBiIeHUE TETUIOBBIX MPOIIECCOB.

22 7 Pemenue 3amau B popmare [TU3A.

23 8 HexoTopsle cBoiicTBa kpuctauios. Il/p: BeipamuBanue kpucrasia cojid Ha
OCHOBE.

24 9 CoBpeMeHHbIE MaTepUalIbl: UCTIOIb30BAaHUE KOMIIO3UTOB, KHUIKUE
kpuctaysl. Il/p: U3rotoBneHne MakeTa KpUCTAIIMYECKON PELLETKU
KOMIIO3UTA.

25 10 I1/p: Uzyuenue padotsl [IBC Ha MakeTe 1 JIEKTPOHHON MOJIEIIH.

26 11 Ceobo0nas mema

4. ®u3uka u iekTpudectso (194)

27 1 Dnexrpudeckue spneHus. Dnekrpusanus Ten. Il/p: npubop Ban ae ['paada;
OTIBITHI IO AJIEKTPHU3ALINH.

28 2 Il/p: VccnenoBanue npoBOIHUKOB U HETPOBOJHUKOB 3JIEKTPUUECTBA.

29 3 I1/p: Usrorosienue 6atapeiku.

30 4 Pemenue 3a1a4 Ha cocTaBIECHUE SJCKTPUUECKUX CXEM.

31 5 I1/p: Tlonyyenue 311.TOKa B )KUJKOCTH, HJIEKTPOJIN3.

32 6 I1/p: V3yuenue paboThl cBETO- U POTO-IMO0IA

33 7 I1/p: Pemienue nmpakTUYeCcKuX 3a1a4 HAa COCTABIICHHUE DIIEKTPUUECKHIX CXEM.

34 8 YcerporictBo ommerpa. I/p: M3mepeHune conpoTHBICHUS Pa3IMIHbIX
IIPOBOTHUKOB

35 9 Pemenue 3ama4 Ha 3akon Oma

36 10 Pemenue 3anau B popmare [1T1M3A.

37 11 I1/p: 3anuMaTeNnbHBIN ONBIT: CEP/LIC HA OaTapeiike

38 12 I1/p: 3anuMaTeNnbHBINA ONBIT: BPALIEHUE KUAKOCTH OT 3JIEKTPUUYECTBA,
CBETSIINECS OTYPILIbI

39 13 I1/p: N3yuenue pa3nuuHbIX COEAUHEHUH TPOBOAHNUKOB.

40 14 I1/p: Pemienue npakTU4ecKuX 3a/1a4 Ha COCTABICHUE AIEKTPUUECKUX CXEM.

41 15 Pemenue 3aga4 Ha pacyeT AIEKTPUUECKON LEMH

42 16 Hecucremuble equHUIBI pabOThI TOKA. PacueT cTOMMOCTH 3JeKTPO3HEPTHH

43 17 BbITOBBIE 271K TPONPUOOPHI, KIacC FHEPTrONOTPEOICHHS

44 18 I1/p: DxcnepuMeHTanbHOE 10Ka3aTeIbCTBO 3akoHa Jxoynsa-Jlenna.

45 19 Pemenue 3amau

5. ®usuka kocmoca (34)

46 1 3akonsl Kenuepa. Pemenue 3anau

47 2 I1/p: Coznanue snextponnou npesenrtanuu «Kocmoc. Mcropus
KOCMOHaBTHKH.

48 3 Baxwneiimme acTpoHOMHYECKHE COOBITHS ro/1a

6. Marnerusm (54)

49 1 I1/p: N3yuenne MarHuTHBIX CBOMCTB pa3inuHbIX BemecTs. I/p: M3yuenue
MarHUTHBIX JTHHUHA TOCTOSSHHOTO MarHuTa.

50 2 MaruutHoe none 3emnu. Kommnac. Marauroouomnorusi. MarHuTHele OypHu.
deppoMarHeTUKH.

51 3 Cuna Jlopenna. /[BmkeHue 3apspKeHHON YacTHUIBI B OHOPOJHOM MarHUTHOM
nose. Jlitomunecuenuus. [lonspHbie CUSHUSL.

52 4 I1/p: Urpa «bannana o mobsiimeM KaMmHe.

53 5 I1/p: Urpa «bannama o mobsiimeM KaMmHe.

7. IlpoexTHAasi 1eITeTbHOCTD (74)

54 | 1 | Kax moaroroButs 1 opopmuts goxman?




95 2 I1/p: BeinonHeHne MHIMBUYAJIbHBIX U IPYNIOBBIX IIPOEKTOB.

56 3 I1/p: BeinoysiHeHHE WHIWBUTyTBHBIX M TPYIIIIOBBIX TPOCKTOB.

S7 4 I1/p: BrinosnHeHne MHIMBUYaIbHBIX U IPYNIOBBIX IIPOEKTOB.

58 5 I1/p: BrinonHenne MHIMBUYaTbHBIX U IPYMIOBBIX TPOEKTOB.

59 6 KynpTypa BoicTymiienus. OpaTopcKkoe UCKYCCTBO.

60 7 I1/p: 3amura MHAUBUYATbHBIX U TPYIIIOBBIX IPOEKTOB.

8. CBeToBblI€ siBJIeHUs (64)

61 1 Panyra. ®usuka BO3HUKHOBEHUS paayTH. X0/ CBETOBOTO Jy4a B Karwie JOMKIS.

62 2 I1/p: U3roToBneHue KajaeumocKora.

63 3 I1/p: Paznoxenue 6enoro ceera.

64 4 YCeTpoicTBO ONTHYECKUX MPUOOpoB. M3yueHue ycTpoiicTBa
dotoanmapara. Il/p: HaGmroaeHuss B MUKPOCKOI M TEJIECKOIL.

65 3) Il/p: UccnenoBanue: «JlocTUKEHNS U IEPCIIEKTUBBI UCIIOJIb30BAHMSI CBETOBOM
sHeprun CoJHIa YETTOBEKOM).

66 6 OnTuveckue NLTIO3UH.

9. MocTH:keHHs cCOBpeMeHHOoI (pu3nku (44)

67 1 Oxckypcust Ha MectHyto ATC. IloaroToBka BBICTYIUIGHUM O JOCTHIKEHUSX
COBPEMEHHOW (hU3UKH.

68 2 [Tpumepsl TOBapOB, CO3JaHHBIX C UCIIOJIb30BAHUEM HAHOTEXHOJIOTHH U
MPUYMHBI UX YHUKAIBHBIX CBOMCTB.

69 3 Pa3Butne BoenHo# TexHuku. 7 Mas - Jlenb paano. HoBoctr pusukmu.

70 4 Ceob00Has mema

KJIace
No Tema [ara

1. BBeaenue (54)

1

1

BBoanoe 3anstue. Mactpykrax nmo Th. AGconmtoTHas U OTHOCUTENbHAS
MOTPELIHOCTD MPSMBIX U3MEPEHUM.

IIp: NUsmepenue puznyeckux BEIUUNH U BHIYUCIECHUE TOIPEIIHOCTH.

HOBTOpCHI/IeZ IJIOTHOCTD, JaBJICHHUC.

[ToBTOpEHME: FHEPTHs U padoTa.

gl bl

[ToBTOpeHue: MoneKyspHas pU3UKa.

. Mexanuka (84)

IIp: Onpenenenne yCKOpeHUs: CBOOOAHOTO MaJACHUS.

IIp: OxcniepuMeHTHI Ha paBHOYCKOPEHHOE JBH)KEHUE.

JIBM>KeHue Telia Mo, ICHCTBUEM CHJIbI TSKECTH. bajmicTrka.

Oloo|N|oOIN|OR~lWIN

Hp: HccnenoBaHue 3aBUCUMOCTH JAJIbHOCTH I10JIETA OT yrijia K TOpU30HTY.

[EY
o

JIBMyKeHHe Tela 10 HaKJIOHHOW IUIOCKOCTH. JIBH)KEHNUE CUCTEMBI Tl

-
[N

Pemenne 3amau Ha 3akoHE HpIOTOHA

=
N

N[OOI B|WIN| -

BpaH_IaTeJ'IBHOC ABWIKCHUC TBCPAOTr'O TECJIA. O6pa3OBaHI/IC CoJIHEYHOM CUCTEMBI
" IJIaHECT.

13

8

Hp: OHpeIICHCHI/IC KOB(b(pI/ILII/ICHTa TPCHUA CKOJILKCHUS, dKECTKOCTU IIPYIKHUHBI.

3. 3akoHbI coxpanenus (64)

14 1 IIp: DxcnepuMeHTaIbHOE JOKA3aTeIbCTBO 3aKOHA COXPAHEHUS UMITYJIbCA.
15 2 Pemenue 3a1a4 Ha 3aKOH COXpaHEHUS UMITyJIbCca
16 3 Omnpeznenenue mnepuoja U 4aCTOTHI KojeOaHU MaTeMaTHUECKOro MasiTHHUKA,

MOMCHTA CHUJIbI, HeﬁCTBYIOHleFO Ha pbryar.




17 4 IIp: DxcniepuMeHTaNbHOE T0KA3aTEIbCTBO 3aKOHA COXPAaHEHUS SJHEPTUH.
18 5 Pemenne 3aay Ha 3aKOH COXpaHEHUS YHEPTUH.

19 6 Penienue 3a1a4 Ha 3aKOHBI COXPAaHEHUS TOBBIIIEHHON CIIOKHOCTH

4. Pa6ora u 3Heprus (54)

20 1 Ip:Onpenenenne padoThI CUIIbI YIIPYTOCTH MPU MOIBEME I'Py3a C OMOIIbIO

INOABUKHOI'O MJIM HCTIOABUXKHOT'O 6HOKa, pa6OTBI CHJIbI TPCHUA.

21 2 Ip: Onpenenenne ONTHYECKON CHITBI COOMpPAIOIIEH JINH3BI.

22 3 Pemenue 3amannii 6a30BOro ypoBHS 10 TeMe « T eIJIOBBIC SIBICHHS
23 4 Pemenue 3amau Ha Temy «KosieOGaHust 1 BOJTHBD)
24 3) Ip: VccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKCHUS OT CHITBI

MassTHHKaA OT JJIMHbI HUTH.

5. DylekTpoMaruuTHble siBjaeHus (104)

DKcrepuMeHTalbHbIe 3a1aHus 2-ro tumna. MccnegoBanue 3aBUCUMOCTH CHUITBI
YOPYTOCTH, BOHUKAIOIIEH B MPY>KUHE, OT CTENEHU AeQOopMaIiH MPYKUHBL.

HOPMAJIbHOI'O AaBJICHUSA, 3aBUCUMOCTH IICPUOIa KoJIeOaHUI MaTeMaTHYECKOrO

25 1 Hp: HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKa, BO3HMKAIOIICH B IMPOBOAHUKE, OT

MOMOIIbIO COOMPAIOIIEH JIMH3BI.

26 2 IIp: Omnpenenenue MEKTPUYECKOTO COMPOTUBIICHUS PE3UCTOPA, PAOOTHI
ANEKTPUYECKOTO TOKA, MOLTHOCTH 3JIEKTPUYECKOTO TOKA.
27 3 IIp: DxcnepumenTanbHbIe 3a0anus 3-To Tuna. [IpoBepka 3akoHa

MMOCJICAOBATCIIBHOIO COCAUHCHHUA PE3UCTOPOB MJIA SJICKTPUICCKOI'O
HaIIpsAKCHUA, 3aKOHA IMapaJuICIIbHOTIO COCAMHCHUA PE3UCTOPOB JIA CHUJIIbI
QJICKTPHUYCCKOI'O TOKaA

28 4 Pemenue 3ananuii 6a30BOro ypoBHs 110 TeMe «DJIEKTPOMATHUTHBIE SBJICHUSD)
29 5 CocraBiieHHE SKBUBAJIEHTHON CXEMBbI

30 6 Pacuer snexTprudeckux mernei

31 7 IIp: Onpenenenne KII1J{ ObITOBBIX 31€KTpONpHOOpPOB

32 8 Pemenue 3aanuii 6a30Boro ypoBHs 1o Teme «KBaHTOBBIE SBICHUS

33 9 Penrenne kauecTBEHHBIX 3a/1a4.

34 10 Cs0600Ha"A mema

Cnoco0bl OLleHKH YPOBHSI IOCTHKEHUS 00Y4AIOIIUXCS

KauecTBO MOATOTOBICHHOCTH YYAIIUXCSl OMPEIesieTCs
Ka4eCTBOM BBITIOJIHEHHBIX MU paboT. Kpurepruem onieHKH B
JTAHHOM CJTyYae sIBIISIETCSI CTETIeHb OBJIa/IeHUs] HaBBIKaMH pa0oThI,
CaMOCTOSITENTLHOCTh M 3aKOHYEHHOCTh PabOoThI, TIIATEILHOCTh
AKCIIEPUMEHTA, HAYYHOCTh MPeIiaraeéMoro petieHust mpooIeMsl,
BHEIIHUH BHUJI M KAYECTBO pabOTHI TPHOOPA WIIK MOJEIIH,
COOTBETCTBHE HCCIIEIOBATENBCKOM pabOThl TpeOyeMbIM HOpMaM U
npaBuiiaM 0(hOPMIICHHUS.

[ToompurensHOI POpMOIT OLIEHKH TPYAA yyalluXcs SBISETCS
JEMOHCTpAIHs PadOT, BEITIOJTHEHHBIX YUAIIUMUCS U BBICTYIUICHHUE C
pe3ysbTaTaMu UCCIeAOBAHUN TIEpe]] pa3InIHBIMU ay TUTOPUSMU (B
KJlacce, B CTapIINX M MJIAIIINX KJIACCaX, YIUTEISIMH, TIeJaroraMu
JIOTIOJTHUTEIBHOTO 00pa30BaHUsl) BHYTPHU IIKOJBI.

Pabora ¢ yueOHbIM MaTepuaioM pazHo0Opa3HbIX GopM AaeT
BO3MOKHOCTh Ka)KJJOMY HX YYaIIUXCsI IPOSBUTH CBOM CIIOCOOHOCTH
(B o0macTu cucTeMaTU3aIMU TEOPETUISCKUX 3HAHUM, B 00J1aCTH
pEelIeHrs CTaHAaPTHBIX 33/1a4, B 00JIACTH PEUICHHS HECTaHIapTHBIX
3aj1a4, B 00J1aCTH Hccae10BaTeNbeKol padoThl U T.1.). Cutyauun
ycriexa, CO3/IaroIue MOJ0KUTETbHYI0 MOTHBAIIMIO K AEATEIbHOCTH,

HAIPsKCHUA Ha KOHIAX NPOBOJHHUKA, CBOMCTB I/I306pa)K€HI/I$I, IMOJIYYCHHOI'O C




SBIISIIOTCS] BAKHBIM (PaKTOPOM PA3BUTHUS TBOPUECKUX U
MO03HABATEIBHBIX CIIOCOOHOCTEN yUaluxcs.



