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I_IeHTpa CCTCCTBCHHO-Hay‘-IHOﬁ U TEXHOJIOTHYECKOM HaHpaB.ﬂeHHOCTCﬁ

«Touka pocra»

«Pusnka B 3agavax n akCnepumMmeHTax»



[MosicHuTeIBHAS 3ANHCKA

Pusugeckoe 0OpazoBaHue B CUCTEME OOLIEro U cpeAHero 00pa3oBaHus 3aHUMAET OFHO M3
BeOyMuX MecT. SBissach (yHIAMEHTOM HAy4HOrO MHPOMOHHMAHUS, OHO CIOCOOCTBYET
(dopmupoBaHUIO 3HaHMH OO0 OCHOBHBIX METOAAX HAyYHOrO MO3HAHHS OKPY’KAaIOIero Mupa,
(yH1aMEeHTalbHBIX Hay4YHbIX TEOPUH W 3aKOHOMepHOCTeH, (GopMupyer y ydalmxcs yMeHUs
HCCIIeIOBATh U OODBACHATD SIBJI€HHS MPHPObI U TEXHUKH .

Kax mxonbHbIi peamer, pusnka odnagaeT OrpOMHbIM I'yMaHHTAPHBIM MTOTEHLIUAIOM, OHA
aKTHMBHO (QOpMUpPYET HWHTEJUIEKTyalbHble M MHPOBO33PEHYECKHE KayecTBa JIMYHOCTH.
Jiuddepenumanyst npeanoaaraeT Takyo OpraH13aLuio npouecca o0yueHusl, KOTopasi y4UThIBaeT
UHIVBHAYAJIbHbIE OCOOEHHOCTH YHYAIIMUXCS, UX CMOCOOHOCTH M MHTEPECHI, TUYHOCTHBINH OIBIT.
Juddepennmauns oOyuenus ¢usnke MO3BOISET, C OAHOI CTOPOHBL obecneuntb 0a30BYIO
MOArOTOBKY, C APYroil — yJIOBIETBOPUTH MOTPEOHOCTH Ka’KAOro, KTO MPOSBISET HHTEpEC U
CrMOCOOHOCTH K NMPEAMETY U BBIXOAUT 33 PAMKHU M3yueHHsl QU3UKH B LIKOJIILHOM Kypce.

Pabouas nporpamma 3aHATHI BHEYPOUHOIT AeATEIbHOCTH 1O (usnke «Pusnka B 3amavax u
IKCTIEPUMEHTAX) MpeaHa3HaueHa Ul OPraHu3aLuy BHEYpPOuHOU aeaTeabHocTH «Touka pocray
obyuarouruxcs 7-9 knaccos MKOY TenbOunckas OOII

Cpoxk peanuzaimu nporpammsl: 1 rox. 7 kiace — 684., 8 kiacc-68 4., 9 knace — 34 4.

JlanHast mporpamMma Mo3BoJiseT 00y4aloLUMCs O3HAKOMHUTBCSA C METOAMKONH OpraHH3aLuH
1 MPOBENEHHS YKCIIEPUMEHTAIbHO-HCCIEI0BATENbCKON AEATENbHOCTH B COBPEMEHHOM yueOHOM
npouecce 1o Gpu3rke, 03HAKOMUTBCS CO MHOIMMH MHTEPECHBIMU BONpOcaMy (PU3UKN HA JaHHOM
srane OOy4yeHMs, BBIXOJSAIMMH 332 PAaMKH IUKOJbHOH IMPOrpaMmbl, pacUIMPUTH LEJIOCTHOE
MpencTaBjieHHe O npodieMe [OaHHOH HAyKH. DKCHEePUMEHTANbHAs AEATEeIbHOCTb Oyaer
CrocOOCTBOBATh  PA3BUTHI0 MBICAMTENbHBIX Omepaluii u  00ImeMy HHTEIeKTyalbHOMY
Pa3BUTHIO.

He meHee BakHbIM (DAaKTOPOM peaiM3allMi J@HHOW MPOrpamMMbl SIBISIETCSl CTPEMIICHUE
pa3BUTh Yy Y4YAIIUXCS YMEHHE CaMOCTOSITENbHO padoTaTh, AyMaTh, KCIEPUMEHTHPOBATH B
ycnoBusix jaboparopun ueHtpa «Touka poctay, a Takke MPUMEHSTh MOJYYEHHbIE 3HAHUS 151
pelleHHs] KaueCTBEHHbIX, KOJIMYECTBEHHbIX M OKCIEPUMEHTAJbHBIX 3a/a4  Pa3JIM4HOM
cnoxkHoctd. CopepraHue NporpaMMmbl  COOTBETCTBYET [1O3HABATENIbHBIM  BO3MOJKHOCTSIM
IIKOIbHUKOB M MPENOCTABISIET MM BO3MOKHOCTH paboTaTh Ha YPOBHE MOBBIIEHHBIX
TpeboBaHuii, pa3suBas y1eOHYI0 MOTHBALIMIO.

Oco0eHHOCTBIO TaHHO# NMpOorpaMMbl SIBJISIETCS TO, YTO!

® OHA HalpaBjieHa Ha AOCTHXKEeHWe o0ydarommumucs B Oosbliel CTENeHW JIUYHOCTHBIX U
METAMpPEeIMETHBIX Pe3yJIbTAaTOB;

® COCTaBJIeHA C Yy4ETOM BO3PACTHBIX OCOOEHHOCTEH yHaInuxcs,

® [IOCTEMEHHO BBOAMTCS MPOEKTHAsl AEATENIbHOCTh — OT MUKPO-IIPOEKTOB B 7 Kijacce 10
MHANBUYAJbHBIX IPOEKTOB B 9 Kiacce;

e 4acTh y4eOHOro BpeMEeHH OTBEIeHA Ha pelueHue 3aaa4 B popmare PISA.

Peanuszauusi nporpaMmmel 00ecneuHBaeTcsi HOPMATHBHBIMH JOKYMEHTAMH

1. ®enepanbublii 3axoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpasosanuu
B Poccuiickoii @enepauun» (¢ u3M. u aom., BcTym. B cuiy ¢ 01.09.2020).

2. MNacnopr HaumonansHOro mpoektra «OOpasosanue» (yTB. mpesuauymom Cosera mpu
ITpesunente PP no crparernueckoMy pa3BUTHIO M HALlMOHAJbHBIM IMPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16)

3. T'ocynapcreenHas nporpamma Poccuiickoii @enepaunn «Passutue obpazoBaHus» (yTB.
[Tocranoenenuem IlpaButensctBa P® or 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBeP:KAEHUM  TOCYJapCTBeHHON — mporpammbl  Poccuiickoit  @epepauun  «PaszButue
oOpa3oBaHus».

4. Tlpodeccuonanbhbiii cranmapt «Ilemaror (meparoruveckas JesSTENbHOCTb B
JIOLIKOJIbHOM, HadaJbHOM O0O0LIeM, OCHOBHOM oOieM, cpeaHem oOmeM oOpa3oBaHUHM),



(Bocriurarenb, yuurenn)» (pex. or 16.06.2019) (IIpuka3 MuHUCTEpCTBA TPYJAa M COLMAJIbHOM
samutel P® or 18 oktsabps 2013 r. Ne 544H, ¢ M3MEHEHMSIMH, BHECEHHBIMH TPHUKA30M
MuHucrepcTa Tpyaa u couzaiiutbl P® ot 25.12.2014 Ne 11151 u ot 5.08.2016 r. Ne 422H).

5. Meroauueckue peKOMEHAALMM MO  CO3/1aHui0 M (PYHKUMOHUPOBAHHIO B
001meodpa3oBaTeIbHBIX OPTaHM3ALMUAX, PACTIONOKEHHBIX B CEIbCKOH MECTHOCTH W MaJIbIX
ropoaax, LEHTPOB 00pa3OBaHUSI €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKOIl HANpaBIEHHOCTEH
(«Touka pocra») (YTBepskaeHbl pacrnopspkeHueM MUHUCTEPCTBA MpocBelieHus Poccuiickoit
®Denepauyu ot 12 siuBapst 2021 r. Ne P-6)

Hean u 3axaun

Onupasice Ha MHOUBHAyaJbHbIE O0pPA30BATENbHBIC 3aMPOCHI M CMOCOOHOCTH Ka)KaOro
pebeHka mpu peaau3alMy MPOTrpaMMbl BHEYPOYHOH AEATENbHOCTH no (usuke «Pusuka B
3a7a4ax W SKCIEPUMEHTaX», MOKHO JIOCTHYb OCHOBHOH WeEJH - pPa3sBHTh y 00y4aroumuxcs
CTpeMJIEHHE K JAJbHEHIIEMY CAMOONPENCNCHHI0, HHTE/LIEKTYAJbHOH, HAYYHOH H
NPAKTHYECKOH CAMOCTOATEIbHOCTH, NO3HABATEIbHOH AKTHBHOCTH.

Jns peanmsaumm uenei kypca TpeOyercst pelleHHE KOHKPETHBIX MNPAKTHYECKHX
3ana4. OCHOBHBIE 321241 BHEYPOUHOI 1eSITeIbHOCTH N0 (PH3NKH:

* BbISABJIECHHE WHTEPECOB, CKJIOHHOCTEH, CIOCOOHOCTEH, BO3MOKHOCTEH Y4YallUXCsl K
Pa3IMYHBIM BUAAM AEATENbHOCTH,

« (OopMHpOBaHHE MPENCTABIECHHS O SBICHHAX M 3aKOHAX OKPYXKAIOIIEro MHpa, ¢
KOTOprMH IIKOJbHUKH CTAJIKUBAKOTCS B HOBCCIIHCBHOﬁ JKHU3HH,

* hopMHUPOBaHKE NMPENCTABICHUS O HAYYHOM METOMIE IO3HAHUS,
* pa3BHTI/Ie l-‘IHTepeca K I/ICCJIeI[OBaTeJIbCKOi"I ACATCIIBHOCTH,
* pa3BUTHE OMbITA TBOPYECKOM JAESTENbHOCTH, TBOPUECKHUX CIIOCOOHOCTEI;

¢ PpPa3BUTHEC HAaBBIKOB OpraHu3allMd Hay4YHOIo TpyHa, pa60'rb1 CO ClioBapsiMU H
SHUUKJIONCAUAMM,

* CO3/aHH€ YCJOBUI Uil peanu3alyd BO BHEYPOYHOE BpeMsi MPHOOPETEHHBIX
YHUBEPCATBHBIX Y4€OHBIX AEHCTBUII B YPOUHOE BpeMs;

* pasBuTHe OMNbITa HEHOPMATLHOTO OOLIEHMS, B3aUMOAEHCTBHS, COTPYAHHYECTBA,
pacmupeHHe paMoK OOLIEHHS C COLIUYMOM.

* (hopMupOBaHNE HABBIKOB MOCTPOCHMS (PU3UUECKUX MOJENEH M ONPEeNeNeHus: TPAHULl UX
MPUMEHUMOCTH.

* COBEPLICHCTBOBAHHE YMEHUII NMPUMEHATh 3HaHUS N0 Pu3KKe /Uit OObICHEHUS ABIEHUI
MPUPO/IbI, CBONCTB BEIECTBa, pelleHust QU3MIECKHX 3a/1a4, CAMOCTOSITENIbHOTO MPUOOPETEH s 1
OLUEHKH HOBOH uH(pOpMauuu (QU3NYECKOrO COAEPKAHMSA, MCMOIb30BAHUS COBPEMEHHBIX
UH()OPMALIMOHHBIX TEXHOJIOTHIA,

* UCIMOJIb30BAHUE IMPUOOPETEHHBIX 3HAHMNH M YMEHMH /Ul pelleHHs MPaKTHYECKHX,
JKU3HEHHBIX 337124,

e BKJIFOUEHHUE ydallHuXcs B pa3H006pa3Hy}0 HACATEIBbHOCTD. TEOPETHHYECKYIO,
NPaKTHYECKYHO, aHAJINTUHYCCKYO, ITOUCKOBYHO,

* BeIpaboTKa r'MOKUX YMEHWil MepPeHOCUTh 3HAHHs M HaBbIKM Ha HOBble (hOpMbI yueOHOM
paboThl;

* pa3BUTHE COOOPA3UTENBHOCTH U OBICTPOTHI PEAKLIMU NMPU PELIEHHH HOBBIX PA3IHYHBIX
puznueckux 3aaad, CBA3aHHBIX C MPAKTHHECKOH AESTENbHOCTBIO.
[Lnanupyembie pe3yjbTaThbl

JlocTiKeHne MIaHUPYEMbIX PE3yJbTaTOB B OCHOBHOM INKOJIE NMPOMCXONHMT B KOMIUIEKCE
HCTIO/Ib30BAHHUSA  YETBIPEX MEKANCLUIUIMHAPHBIX  yueOHbIX mporpamm  («DPopmupoBaHue
yYHUBEpCaIbHbIX yueOHbIX aeicTBuily, «@opmuposanne UKT-komnerenTHOCTH 00yUaromuxcsy,
«OcHOBbI y4eOHOMCCIIENIOBATENLCKOH W MPOEKTHOI JeATeNbHOCTH», «OCHOBBI CMBICIOBOTIO



yTeHuss U paboThl C TEKCTOM») M y4eOHbIX MPOrpaMM IO BCEM MpeaAMeTaM, B TOM HUCIIE MO
¢usuke. Ilocne u3yueHuss MporpamMbl BHEYPOUHOIl JesitenpHOocTH «Pu3KKa B 3a4a4ax M
IKCTIEPUMEHTAX) O0YHAIOIHECS

* CHCTEMATH3MUPYIOT TEOPETHYECKHE 3HAHMA M YMEHHMS MO PELIEHHI0 CTaHOAPTHBIX,
HECTaHJAPTHBIX, TEXHUYECKHX U OJMMITHA/IHBIX 33/1a4 Pa3JIMYHbIMU METO/IAMH;

* BBIPabOTAIOT MHAMBUAYAIbHBIN CTHIIb peleHns GU3NIEeCKUX 3aaa4.

* COBEPLICHCTBYIOT yMEHMS Ha TMpPAKTHUKE T[ONB30BAThCA NpudOpamu, MNPOBOAHUTH
U3MepeHus: (PU3HUECKUX BEIUYHH (ONMpenessaTh LeHY AeNeHHs, CHUMATb MOKa3aHus, COOMOaaTh
npaBuiia TEXHUKH 0€30MacHOCTH);

* Hay4aTCsl MOJb30BATHCA MPUOOPAMH, ¢ KOTOPBIMH HE CTAJIKUBAIOTCS HA YPOKaxX GH3UKU B
OCHOBHOI1 1IKOJIE;

* pa3paboTalOT ¥ CKOHCTPYUPYIOT MpuOOpbI U MOAENH sl mocnenyouieid paboTb B
kaOnHere (PU3MKH.

9. COBepHIeHCTBYlOT HABBIKH TIMCBMEHHOH H YCTHOﬁ peqH B npouecce HanucCaHus
MCCIIeIOBATENIbCKUX paboT, MHCTPYKLUMH K BbIMOJHEHHBIM MoOAeNsiM u  npubopam, mpu
BBICTYIUIEHHUSIX HA HAYYHO — NMPAKTHUYECKNX KOH(EpeHLMsIX pa3IMyHbIX YPOBHEH.

* OmpeneNsT JalibHeilllee HalpaBJieHHe Pa3BUTHs CBOMX CIOCOOHOCTEH, chepy HayuHbIX
MHTEPECOB, ONpeesaTcs ¢ BHIOOPOM JiajibHelilero o0pa3oBaTebHOro MapLIpyTa, AajbHEHIIero
npoduist o0yueHus B crapiieii mKose.

IIpeomemuvimu pesyipmamamu porpaMMbl BHEYPOUHOH JI€STEIbHOCTH SIBJISIFOTCSI:

OOyyaroluiicss MOJayYUT BO3MOKHOCTH JUIsi (POPMHPOBAHUS CIEAYIOLIMX MPEAMETHbIX
Pe3yJIbTaToB:

® 3HAHUS O MPHUPOJE BAKHEHIINX (PU3NIECKUX SBIECHHI OKPYIKAKLIEr0o MUPa U TOHUMAHHUE
CMbICi1a (PU3UYECKHX 3aKOHOB, PACKPBIBAIOIIMX CBSI3b M3YUEHHBIX SIBICHUI,

® yMEHUsl IIOJb30BAThCS METOJAaMH HAay4yHOro WCCIIE[IOBaHMs SBIEHHI INPUPOIBI,
NPOBOANTH HAOMIOAEHWs, TIUIAHUPOBATb U  BBIMOJHATH OJKCIEPUMEHTBL, 00padaTeiBaTh
pe3yJbTaThl U3MEPEHUIi, NMPEACTABIATE PE3yJbTaThl U3MEPEHHI C MOMOILIBI0 TadnuLl, rpaguKoB
u Gopmyn, oOHapyKMBaTh 3aBUCHUMOCTH MeX1y (QHU3MYECKMMH BeNMYUHAMHU, OOBACHSATH
MOJTy4EHHBIC PE3yNbTaThl U AEJaTh BbIBOJABIL, OLEHMBATH MPAHHMLIbI MOTPELIHOCTEH Pe3yabTaTOB
U3MEPEHH;

® yMEHUsl TNPUMEHSATb TEOpeTHYEeCKUe 3HaHus 10 (U3MKe Ha MpaKkTUKe, pelaTh
(usnyeckue 3a1a4n Ha MPUMEHEHUE MOJTYYEHHbBIX 3HaAHMI;

® yMEHHUs M HABbIKM MPUMEHSTH TMOJYYEHHbIE 3HAHHUS AN OOBACHEHHS NPUHIIMIIOB
NEeMCTBUS BKHEHLIMX TEXHHUUYECKUX YCTPOWCTB, PEIIEHUs MPAKTHYECKUX 3a/1a4 MMOBCEIHEBHON
KU3HU, obecrieueHHss OE30MacHOCTH CBOEH SKM3HH, PAaLMOHAIBHOIO IMPUPOJONONIB30BAHUS U
OXpaHbl OKPYXKAKOLIEH Cpeabl;

¢ popmupoBanue yOexaeHus: B 3aKOHOMEPHOI CBSI3U M TO3HABAEMOCTH SIBJICHUIT IPUPOIBL,
B OOBEKTUBHOCTH HAYYHOIO 3HAHUS, B BbICOKOW LIEHHOCTH HAyKH B Pa3BUTHHU MaTepHaIbHOI U
JIYXOBHOM KYJBTYPBI JHOAEIH,

® Da3BUTHE TEOPETHYECKOr0  MBIIIIEHHS HAa  OCHOBE (DOPMHPOBAHMSA  YMEHHH
ycTaHaBiauBaTh (DaKThl, pa3nuyaTh NPUYMHBI U CJIEACTBUS, CTPOUTb MOJIENH U BbIIBUTaTh
TUNOTE3bl, OTHICKUBATh M (POPMYJIUPOBATh AOKA3aTEIbCTBA BbIABHUHYTHIX MMIIOTE3, BHIBOAUTH U3
DKCIIEPUMEHTAIbHBIX (DAKTOB U TEOPETHHECKUX Mojenel (hu3nueckue 3aKOHbI,

® KOMMYHUKATUBHbIE YMEHUs. [OKJIAQAbIBATH O Pe3yabTaTaX CBOEr0 HCCIENOBAHMS,
y4acTBOBAaTh B JIUCKYCCHUHU, KPATKO U TOYHO OTBEYaTh HA BOMNPOCHI, UCMOIbL30BATh CIIPABOYHYHO
JUTEPATypPy U APYyrue UCTOYHUKU UH(POPMALIUH.

Memanpeomemuovimu pesyibmamamu nporpaMMbl BHEYPOUHOH NEATEIbHOCTH SABJISIOTCA:
OOyyaromuiicss [MOJYYUT BO3MOXKHOCTH AT (DOPMHPOBAHUS  CICAVIOIWIMX  METAIPeIMETHBIX
PE3VIIbTATOB:



® OBJIaficCHHE HAaBbIKAMH CAMOCTOATENBHOMO MPHOOpEeTeHHs HOBBIX 3HAHMIA, OpraHW3aLUu
y4eOHOI HesTeNbHOCTH, TOCTAHOBKM LeNell, NNaHWpOBaHHS, CAMOKOHTPONA W OLEHKH
Pe3yNBTATOB CBOEH MEATENILHOCTH, YMEHHUSAMH MPENBHAETH BO3MOXHBIE Pe3YJbTaThl CBOHX
JIeUCTBHIA,

® OHMMAHHE Pa3IU4Ui MEeXKIY MCXOOHBIMH (AKTaMH U TUMOTE3aMH AN HX OOBSCHEHHS,
TEOPETHYECKHMH MOJIEJIAMU H PEeaJbHbIMH OOBEKTAMH, OBJIAZICHHE YHHBEPCAIbHBIMH Y1eOHBIMU
AEHCTBHAMH HAa NPHMepax THIIOTe3 sl OOBbACHEHHsS! H3BECTHBIX (aKTOB U 3KCHEPHMEHTANIBLHOMN
NPOBEPKH BBIABUraeMbIX THIOTE3, pa3padoTKH TeOopeTHUYeCKHUX MoIeNeil MpoLeccoB WK
SIBJICHHI;

¢ GhOpMHpPOBaHNE YMEHHI BOCIIPHHUMATb, nepepadaThiBaTh U NPEABABIATL HHPOPMALHID
B CJIOBeCHOH, o0pasHoil, cHMBONHMYecKoH (opMax, aHaIM3HPOBaTH H nepepadaTbiBaTh
NOJNy4YeHHY0 HHPOPMALHIO B COOTBETCTBHH € MOCTABJIEHHBIMU 3aa4aMH, BBIAENATH OCHOBHOE
COIePKaHKHe MPOYHTAHHOTO TEKCTa, HAXOAHTb B HEM OTBETHl Ha TOCTaBJIEHHBIE BOMPOCH H
H3J1araTh €ro;

¢ npuoOpeTeHNe OMbITa CAMOCTOATENILHOIO MOMCKA, aHajau3a u otbopa uHPOpMALHH ¢
HCMIONb30BAaHHEM Pa3NH4YHBIX KCTOYHHKOB H HOBBIX WHGOPMALMOHHBIX TEXHOJOTHI ANA
pelLIeHHs NO3HABATEIbHBIX 347144,

¢ Pa3BUTHE MOHOJIOTHYECKOM H AMANIOTHYECKOH PEYH, YMEHHs! BBIPAXKaTb CBOHM MBICIH,
CMOCOOHOCTH BBICAYLIMBATh coOeceqHMKa, NMOHMMATh €ro TOYKY 3peHMsA, MPHU3HaBaTh TPAaBO
APYTOTo YeJNOBEKa Ha IHOe MHEHHE,

¢ OCBOGHHE MNpPHEMOB  JNEHCTBUII B  HECTAHAAPTHBIX  CHTYALMsX,  OBJIAZICHHE
IBPHCTUYECKHMH METOLAMH pelleHHs npolrem,;

e (hopmHupoBaHie YMeHHUH paboTaTb B IpPyNIe C BBIMOJHEHHEM Pa3HMUHbIX COLMANbHBIX
poJsiel, MPeACTaBJIATh U OTCTAHBATh CBOU B3MIAABI H yOEKASHHS, BECTH JUCKYCCHIO.

PeryiaaTuBhble YV
OO0y 4arOWUICA MOTYYUT BOSMOKHOCTD I (POPMHPOBAHIA CIEIYIOMMX PEryIATHBHBIX Y Y .

e YMEHHEe CaMOCTOATENbHO ONpENeNATh LeNnH O0y4YeHHs, CTaBuUTb U (OPMYIHPOBATH
HOBBIE 33/1a41 B y4€0e U MO3HABATeNBHOI NeATENbHOCTH, PA3BHBATh MOTHBBI H HHTEPECH! CBOEH
MO3HABATENbHON AEATEIBHOCTH.

® YMeHIe CaMOCTOSTENbHO TIUIAHHPOBAaTb MyTH MJOCTIKEHUS Lenedl, B TOM 4HCIe
aJILTePHATHBHBIE, OCO3HAHHO BhIOUpaTh Haubonee >dpdexTipHbIe COCOOB! peleHns y4eOHbIX 0
NO3HABATE/IbHBIX 3a/a4.

¢ YMEHHE COOTHOCHTBL CBOU ACHCTBHs C INIAHHPYEMBIMH PE3yJBTATAMH, OCYILECTBIATDH
KOHTPOJNb CBOEI HAEATENbHOCTH B MpoLecce AOCTHXKEHHS pe3ylbTaTa, ONpeneniTb CrocoObl
AeHCTBHI B paMKaX NPEeJIOKEHHbIX YCIOBUI H TpeOOBaHHH, KOPPEKTHPOBATh CBOH ACHCTBHSA B
COOTBETCTBUH ¢ U3MEHSIOIIEHCA CHTYALHEH.

¢ YMeHHE OLIEHHBATh [PABHJILHOCTH BBIMONHEHHs y4eOHOH 3amauyn, COOCTBEHHBIE
BO3MOJKHOCTH €€ peLeHMs.

eBrnageHue OCHOBaAaMH  CaMOKOHTPOJI, CAMOOLEHKH, TMPHHATHS  pelleHHid H
OCYIIECTBJIEHH OCO3HAHHOIO BBIOOpa B yueOHOI U MO3HABATENIBHON A€ATEIbHOCTH.

IHo3uasarensHbie YY/{

OO0y 4arOWUICA MOTYYUT BO3MOKHOCTL WA (POPMHPOBAHMA CIEIYIOLIMX MO3HABATENBHEIX Y Y .

e VMeHHe omnpenenarb MOHATHS, co3gaBaTh OOOOLIEHMS, YCTaHABJIHBATb aHAJIOTHH,
KJIACCU(HLMPOBATh, CAMOCTOATENILHO BBIOUPATh OCHOBAHUS M KPHTEPHH IS KIAaCCH(HKALH,
YCTAQHABJIHBATh  NPHYHHHO-CNEACTBEHHBIE CBS3H, CTPOMTb JIOTHUECKOE  PacCyXXAEHHe,
yMo3akioueHue (MHOYKTHBHOE, JeIyKTHBHOE, MO aHAJIOTHH) U AeNaTh BbIBOIKI.

e YMeHHE CO3aBaTh, IPUMEHATh H MpeoOpa3oBBIBATH 3HAKH U CUMBOJIbI, MOIETIH H CXEMbI
s peteHHs yueOHBIX M NO3HABATENBHBIX 33/1a4.

¢ CMBICTIOBOE UTEHUE.



.(DOpMI/IPOBaHl/Ie U PasBUTHE SKOJOI'MYECKOro MbILUJICHUsSA, YMCHHE I[PUMEHATL €ro B
HOSHaBaTeJIbHOﬁ, KOMMyHHKaTMBHOﬁ, COLIMAJIbHOM MPaKTHKE H npod)eccuorxanbﬂoﬁ
OpPHUCHTALIUU.

¢ PasBuTne MOTHBALIMH K OBJIAJICHUIO KYJbTYPOH AKTUBHOIO HMCHOJB30BAHUS CIIOBapeil
JPYTUX NMOUCKOBBIX CHCTEM.

Kommynukarusubie YY /|

e YMeHHE OpraHM30BBIBATH yueOHOE COTPYAHHYECTBO M COBMECTHYIO IEATEIBHOCTH C
YYHUTENIEM U CBEPCTHHKAMH; paboTaTh MHAMBHIYAJIbHO U B IPYIIE: HAXOAUTDH 00llee pPelleHne U
paspewaTe KOH(INKTBI HA OCHOBE COTIACOBAHMS MO3ULNI U Y4€Ta UHTEPecOB; (POpMyIHPOBATD,
apryMEHTHPOBATh U OTCTAMBaTh CBOE MHEHHE.

e YMeHHE OCO3HAaHHO HCIONb30BATH PEUEBbIE CPEACTBA B COOTBETCTBUM C 3aAaqei
KOMMYHHKALMHU JUISl BbIPA)KEHHsI CBOMX YYBCTB, MbICJEll U noTpeOHOCTE! Ulsl MIIAHUPOBAHUS U
peryjisiuMu CBOEH AEATENbHOCTH; BJIAZICHHE YCTHOM M MHCbMEHHON DPEYbI), MOHOJIOIMYECKOM
KOHTEKCTHOH PEUblO.

e dopMmupoBaHMe M PA3BUTHE  KOMIETEHTHOCTH B  OOJACTH  HCIOJIB30BAHUS
MH(POPMALIHOHHO-KOMMYHHKALIMOHHbIX TexHoJoruii (nanee — UKT).

Jluunocmusimu pe3pismamamu POrpaMMbl BHEYPOYHOMN JIEATENbHOCTH SBJIAIOTCS:

OOyuaromuiicss MONYYUT BO3MOMKHOCTb MUl (DOPMHUPOBAHUS CHEAYHOLIMX JIMYHOCTHBIX
pe3yJIbTaToB!

® Da3BUTHE  TO3HABATE/ILHBIX ~ MHTEPECOB,  MHTEIIEKTYaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEN;

® yOEXK/IEHHOCTh B BO3MOJKHOCTH TIO3HAHHUs NPHPOABLI, B HEOOXOAMMOCTH Pa3yMHOrO
MCTIOIb30BAHHUS JOCTHKEHHHI HAYKU M TEXHOJIOTHH U1 AaJbHEHIIEro pa3BUTHs YEJIOBEYECKOrO
obliecTBa, yBakKeHUE K TBOPLAM HAyKH M TEXHUKH, OTHOLIEHHE K (QU3HKE KaK K 3JIEMEHTY
o01LeveI0BeYeCKON KyJIbTYPHI;

® CaMOCTOSITEIbHOCTD B MPHOOPETEHNH HOBBIX 3HAHHI U MPAKTHIECKUX YMEHHUIT,

® FOTOBHOCTB K BBIOOPY KM3HEHHOTO MyTH B COOTBETCTBUH C COOCTBEHHBIMH HHTEPECAMH
Y BO3MOJKHOCTSIMHU,;

® MOTHBaLUsA 00Pa30BaTENbHON AEATENbHOCTH HAa OCHOBE JTHYHOCTHO OPUEHTHPOBAHHOTO
noaxona,

e hOpMUPOBaHHE LEHHOCTHOTO OTHOIIEHMSI APYr K JAPYry, K YUYUTEN0, K aBTOpam
OTKPBITHI U H300pETeHH I, K pe3yabTaTaM 00y deHHs.
TemaTuyeckoe NIaHMPOBaHHE

7 Kjacc

Ne Ha3sanue pa3aena, Tembl Kot::f)?m Teopus IIpakTuka
1 Bsenenue 4 2 2
2 ®dusuka u BpeMeHa roga: Pusnka oceHpr0. | 3 1 2
3 IIepBoHavabHbIE CBEICHHUS O CTPOCHUN 4 2 2

BELIECTBA

4 B3aumoneiicTeue Ten 8 2 6
5 Pa3 3amauka, nBa 3amayuka 4 4 0
6 ®dusuka u BpeMeHa roga: Pusuka 3umoi. | 2 1 1
7 Cusnbl B mpupone 11 5 6
8 Pas 3anauka, nBa 3ajadka 4 2 2
9 JlaBneHue 6 2 4
10 Dusuka u BpemeHa roaa; Pusnka BecHol. | 3 1 2
11 DHeprus 12 5 7
12 DU3UKN U JTUPUKH 4 2 2




Ddu3uka 1 Bpemena roaa: Dusuka JeTom. 3 2 1
UTOI'O 68 31 37
8 kjace
Kosmyecrso
Ne Hassanue pasaena, TemMbl 4ACOB Teopus Ipakruka
Ddu3uka U BpeMeHa roza (oBTOpEHHUE) 8 3 3
2 ITpoekTHast AesTeNbHOCTb M0 PU3MKe 7 3 4
& MounekyJisipHasi pusmka 11 7 -
4. Du3HKa U IEKTPUIECTBO 19 8 11
% Du3uka KocMoca 3 ! 2
6. Maruetusm 3 2 3
7. IIpoekTHasl NesATENbHOCTh 7 2 5
8. CgeToBBI€ sIBIICHUS 6 2 4
9. JlocTiskeHust COBpeMEHHOH QU3HKH 2 1 1
HTOI'O 68 31 37
9 kyacc
KoauuectBo
Ne Hassanue pazaena, Tembl 9aCOB Teopus IIpakTuka
1 Beenenue 5 4 1
2 MexaHuka 8 4 4
3 3aKOHbI COXPAHEHUs 6 4 2
4 PaGora sHeprus 5 2 3
5 DJIEKTPOMArHUTHbIE 5IBJIEHUSI 10 6 4
UTOI'O 34 20 14
Coaepxranue nporpaMmmsi
7 kinacce

TEMA 1. BBEAEHHE (44)

Teopusi-24. BeoaHoe 3ansATHe. MHCTpYKTaX M0 oXpaHe Tpy/aa Ha 3aHsaTuAX. [lone3Hble cChuiku
no ¢usuxe B UnTepHer. Meroabl usydyeHus pusudeckux sisineHuil. @uU3nueckuii IKCrepUMeEHT.
[Torpemwrnocts mnpsiMbix  u3MepeHuil. IlpaBuna mnposemeHHss IIKOJBHOTO JKCIEPHUMEHTA.
KomnboTeper B pusnueckux ucciaeaoBaHusx U npu usydeHun ¢usuku. IIpaBuna cospanus
3JIEKTPOHHON MpPEe3eHTaLMH.

IMpaxkruka-24. U3mepenne Gu3nueckux BeJHYMH C TOMOLIbIO LU(pPOoBOI JabopaTopuu.
Onpenenenue uensl aeneHus npudopos. OnpeneneHne pacCTOSHUNI 0 HEAOCTYMHBIX OOBEKTOB.
Onpenenenue odvema Ten pasnuunoii popmer. M3mepenne Tonummuel mucta Oymaru.

TEMA 2. ®PU3UKA U BPEMEHA I'OJIA: ®U3UKA OCEHbBIO (34)

Teopusi-14. 3araziouHoe BelecTBo — BoAa. Tpu cocTosiHus Boabl. IHTEpecHoe o Bojie.
['unore3bl MPOMCXOXKAECHUS BOABI HA 3emiie, 3HA4YCHUE (PU3MUECKHX M XMMHYECKHX CBOHCTB
BOZIbI, CTPOEHUE MOJIEKYJbl BOAbL, OOBSICHEHHE CBOWCTB BOJbI B PA3JIMYHBIX arperaTHbIX
COCTOsIHUSAX. POJb BO/IBI B JKU3HU YEJIOBEKA.

IlpakTuka-2 4 Dkckypcus Ha OCeHHIO mnpupoay. Ilposenenne wabmoneHuit
nposiBieHus (pusnuecknx ssneHuii ocenpto. Coznanne npesentaunn «P@usnka Ocenpio». Pabora
c IIporpammoii Power Point 1o co3gaHui Cliaiios.




TEMA 3. IEPBOHAYAJIBHBIE CBE/IEHUS O CTPOEHUU BEHIECTBA (44)
Teopusn-4u. ITlnanupoBaHue GU3UYECKOrO SKCIIEPUMEHTA — KakK 1oka3ath Teopuio. Ot [lekapra
no Hawmx gHeil. bpoyHosckoe nsuwxenue. Hano-texnomoruun. Coumnenune «Muxkpomupy.
Muxkpo BenmuuMHbI B HAIIEH JKU3HU.

Ipakruka-24 Pacumpenue ten npu HarpeBaHuu. M3mepenue ckopoctu nuddysuu. Mopenu
arperaTHbIX COCTOSIHHI (Urpa)

TEMA 4. BBAUMOJIEMCTBHUE TE.T (84)

Teopusn-24. MexaHuyeckoe ABHKeHHE M B3aumoneiicTtBue. Kak ObICTpO Mbl JABHIKEMCS
(cnoskenue ckopocreii)? Korma mbl aukemcss Bokpyr CosiHua ObicTpee - JAHeM MM HOYbHO?
[Ipumepsl pa3aUuHBIX 3HAUYEHUN BEJMYUH, OMHCHIBAKOLINX MEXAHHYECKOE ABHKEHHE B JKHBOH
npupozne. Mcnonb3oBaHne B TEXHHMKE MPHUHILUIOB ABHIKEHUS JKUBBIX CylIecTB. SIBneHue
nuHepimu. «HenoxpuskHas 6awnsy. Yto usyyaer craruka? Buabl paBHOBeCHS!.

IMpakruka-6u. HM3mepeHue ObICTPOTHI peakUuM 4YejoBeka. M3MepeHue CKOPOCTH XObOBI.
DKCIepUMEHTAIbHBIE JOKA3aTeNnbCTBa siBieHus uHepuuu. [logroroBka BupeodmibmMa mnpo
apneHue uHepuun. Msmepenune maccwl 1 xamnm Boabl. OnpeneneHue MIOTHOCTH MPUPOAHBIX
marepuanos. Onpenenenue odbemMa W TUIOTHOCTH cBoero Tena. Onpenenenune odbéma(maccsl)
NPOAYKTOB B yrnakoske. M3roroeneHne paBHOBECHOM Urpyluku. Peuienne 3anauy.

TEMA 5. PA3 3AJTAUKA, /IBA 3AJTAUYKA (44)

Teopus-Su. [IpaBuna pewenus u opopmienus 3amad. [louck ommbok. Permenue
3aHMMaTesbHBIX 3a/1a4. Pemenue 3ana4 B popmare [TU3A.

TEMA 6. DU3UKA W BPEMEHA I'OJIA: ®U3UKA 3UMOM (24)

Teopus-1u. Cuer, nen, u merens. CHexxunku B Bozayxe. CHexunku Ha 3emne. Croucras
CTPYKTYpa CHEKHbIX mNOkpoBoB. Pexensuusi. Jlen na 3emne. TopHbiii nepHuk. JBukeHue
nennuka. Kakue ObiBaroT Merenn. MUKpPOCTPYKTYpa HU30BbIX Meteneil BonHel Ha cHery. Kak
NaneKko NepeHoCuTest cHer MeTeblo. [Teinesrie Oypu 1 MeTenu: ¢xoacTBO U pazauuusa. Pusuka y
HOBOTOJTHEH €JIKH.

IpakTuka-1 4 @usuka - Hayka o npupoae. MOKHO JIM M3y4aTb NPUPOAY 3UMO?

IIporyika Ha 3UMHIOIO MPUPOAY.

TEMA 7. CWJIbI B TIPUPOJE(114)

Teopusn-Su. Cuna — BekTOpHas BeauuuHA (AMHAMUYECKOe pelweHue 3agad). Bec wu
HepecomocTb. Cuua TpeHust. CounHenune «Mup 6e3 TpeHus».

3akoH BcemupHoro TtsaroreHus.. CrtpoeHue cosiHedHOi cuctembl. [lnaHeTsl 3eMHOI
rpynnbl. [Inanerei-rurantel. Cuna Tsxkectu Ha Apyrux miaaHerax. CnyTHuku muaHer u JlyHa.
Habmonenue Jlynel. Manbie Tena, opOuTBI M MEPUOAMYHOCTD KOMET. «3BE3JOMAIbI), WIIH
noyeMmy 3Be3abl He nanaroT? 3pe3gHoe HeGo. Co3Be3aus. 3HAKOMCTBO € MpOrpaMMaMu I10
actpoHomuu. Bpewmst u ero usmepenue. Kanenaaps.

IIpakTuka-64. 3anumarensuplii  onbiT  «lllapuk nHa HuTHy. OnpeneneHue LEHTpa
TSOKECTH Tesla. 3aHuMaTrenbHble (HUIypbl Ha paBHOBecHe. M3roToBieHHE CONHEYHBIX HaCOB.
Co3pnanue JYHHOro KajeHaapsi ¢ momolibio nporpammbl Power Point. Mi3mMepeHue jkecTKOCTH
npy>kuHbl. U3mepeHne ko3 puiiMeHTa CHIlbl TPEHUS CKOJIbKEHUSI Ha KPbUIbLIE LIKOJbI U JPYIHUX
MIOBEPXHOCTSIX.

TEMA 8. PA3 3AJTAUKA, IBA 3ATAUYKA (44)

Teopusn-2u. Cucrema CH u ee 3HaueHue. JluHamMuyeckoe pelleHHE 3ajay Ha CIOKEHUe
cusl.  PerieHue 3aHumartenbHbIX 3a71a4. Peenue 3an1a4 B popmare [TM3A.

IpakTuka-24. Onpenenenue Beca CyMkH mkojabHuKa. OnpeneneHne Macchl U Beca BO3AyXa B
KOMHarTe.

TEMA 9. JABJIEHHE (64)

Teopusi-2u. /lapnenue TBepabix Ten. 3akoH [lackans. [laBneHue B JKHIAKOCTH.
I'mppocratnueckuii mapagokc. AtmocdepHoe nasneHue. Ponb arMoc(epHOro naBieHUs B
npupone. AtmocdepHoe nasneHue u noropa. ToHoMeTp, MaHOMETpPbL. ATMOC(HEpHOE JaBieHHE



B Jku3HM uyenoeka. Kak wmbr aenumuM? Kak Mbel neém? «lopnass Oone3Hb», BIUSHHUE
arMoc(epHOro 1aBleHUs Ha CAaMOYYBCTBHUE Jirojiei. Pernenne 3aHuMaTeNbHbIX 3a1a4.
IIpakTuka-4u. U3yuenne 3aBUCUMOCTH [aBACHUS OT IUIOLIAAM TMOBEPXHOCTH C
MOMOLIBIO JaT4MKA AaBieHUsA. 3aHuMarenbHble OnbiThl «llepeBépuyThii cTakan», «POHTAH B
konbey, «Sito B OyTeuike». IIpubopb! st M3MepeHHs NaBJieHUsi — U3rOTOBJIeHUe Oapomerpa.
AtrmocepHoe naeneHue u menuumna. Illnpuin, nunerka, menuuuHckas Oanka. KpopsiHoe
nasnenne. OmnpeneneHue naBneHuss KpoBU y denoseka. OmnpeneneHue BBICOTBI 3AaHUS C
MOMOLIBIO Dapomerpa.
TEMA 10. ®U3UKA 1 BPEMEHA I'OJIA: ®U3NKA BECHOM(3u4)
Teopus-14. Temneparypa. Tepmomerp. [IpuMepsl pazanyHbIX TEMIEpaTyp B NPUPOJIE.
IMpaxkTuka-24. Dxckypcus Ha npupony. Ilposenenne nHaOmoneHuil mposiBieHus: HU3NIECKUX
siBNeHui BecHOI. M3mepenue TemnepaTypbl mouBbl Ha riybune u nosepxHoctu. Mccnenosanue
KanuUISPHBIX SIBJIEHUI.
TEMA 11. DQHEPI'MA (124)
Teopusi-Su. Paznuunble BUABI HEPruu, HCMHOJb3YyEMble JIOAbMHU, W UX 3anachl. KocBeHHbIE
usmepenus. [louemy pabota u JHeprus MMEIOT OOHY eauHuly usMmepenusi? Hecucremmubie
eIMHULI. DHEePIrys U IMHUILIA: OCHOBbI MPABHJILHOIO MUTaHKs. PelieHne 3aHMMaTelbHbIX 3a/ay.
Pewenue 3anay B popmare [TU3A.
IpaxkTuka-74. M3mepenne kuHeTHdeckoi dHepruu Tena. HM3mepeHue NOTEHLMANTbHOM
sHepruu. Menio mkosbHuka. Co3naHue nmpeseHTauuu O npaBuiabHOM nutaHuu. OnpeneneHue
paborbl W MomHOCTH pyK. OmnpeneneHue MexXaHW4eCcKOi padoThl MpPU TMPBIKKE B BHICOTY.
Onpenenenue cpeiHel MOLIHOCTH, pa3BuBaeMoii npu Oere Ha auctanumio 100m. OnpenenexHue
cpeaHell MOIIHOCTH, pa3BUBAaeMOl mnpu mnpucenanuu. HM3mepeHue cpeaHell MOLIHOCTH,
pa3BuBaeMOil mpu moabeme no jaectHuue. OnpeneneHue BLIMTPBILIA B CHJIC, KOTOPBIH Iaer
NMOABWKHBIA W HenoaBrkHbI Onok. Cpapuenue KIIJ noxsukHOro OJioka M HaKJIOHHOM
MJIOCKOCTH.

TEMA 12. ®PU3VKHW U JIMPUKH (44)

Teopusi-24. Du3nka B Xy10)KECTBEHHbIX NPOU3BEIeHUAX. JIoCTHKEHNsI COBPEMEHHOH (DU3UKH.
Hpakruka-24. M3rorosieHue camojienbHbIX KapTUH «PU3KMKa B BECENbIX KapTUHKAax». YPOK-
npencrasieHue «P@uzndeckue (HOKyChb». 3ammTa JIEKTPOHHOH mpeseHTauuu «Mup riaasamu
busuxar.

TEMA 13. ®PU3UKA U BPEMEHA I'OJJA: ®U3UKA JIETOM (54)

Teopusi-24. Kakoii mecsn nera cambii skapkuii? JKapkoe nero u muensl. Kak u kxorma
NpaBUIbHO cpe3aTh LBeThl? Ha kauensax "ayx 3axsaTbiBaer".

Mpakruka-34. OnbiTel Ha nave. Ikckypeust «Pusnka y BOJoeMay.

8 knace

TEMA 1. ®U3UKA U BPEMEHA I'O/IA (noBTopenue) (84)

Teopusi-Su. Beognoe 3austue. MHCTpykTak mo oxpaHe Tpyaa Ha 3ausaTusx. [lorpemnocts
npsimMbix u3mepenuii. Knace Tounoctn npudopos. Urenue rpaduika. BeiBoasl no pesyibratam
skcniepumenTa. Llena nenenus wkansl npudopa. KocsenHsie nusmepenus. [lpasuna nposeaeHus
IIKOJMBHOTO dKcnepuMenTa. OdopmieHne 3MeKTPOHHOro ordera o0 skcnepuMeHnte. Pemenue
3a1a4.

INpakruka-3 4. M3MepeHue (GuU3HMUECKUX BEJMYMH C MOMOLIBK LdpoBoii gabopaTtopuu u
nocrpoeHue rpadukos. HccienoBaHue 3aBUCMMOCTH CWJIbI  YIIPYrOCTH OT Beca TeJa.
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHS OT MPUKUMAIOLIEH CHIbL DKCrepuMeHT ["anunes.
TEMA 2. MIPOEKTHAA JEATEJIbHOCTbD IO ®U3HUKE (74)

Teopusi-3. Uro Takoe Hay4yHbIH TPOEKT M Kak ero mnoaroroButh? Curyauuss U
npobnema. Ananm3 criocobos peuienust npodiaembl. TpeGopanus k uccienoBarenbekoii padbore.
ITnanupoBanue nesrenpHocTH. TpeboBanust kK 0QOPMICHHIO TPOEKTHOH paboTs! Mo (usnke.
Ipakruka-4 4. Bemonnenne mukpo-npoexra B rpymnne. Odopmiaenne u 3amura.



TEMA 3. MOJIEKYJ/IAPHAS ®U3UKA (114)

Teopusi-74. «BonuebHoe» CBONWCTBO 3HEPrul. Makpo U MUKPO MapaMeTpbl U MX CBS3b.
dazosbie nepexonabl. BopsHol map B atmocdepe: obpasoBaHue 00nakoB, TyMaHa, pOChI, HHEs.
Atmocdepnble ocagku: cHer, rpaa. Touka pocel ITosepxHocTHOe HaTspkenue. Kanmmmasphbie
SIBJIGHUS. W JIBWKEHHE JKUAKOCTH mno Tpybam. 3akoH BepHymiu, noabeMHas cuia Kpbiia.
Mopckue TeyeHus. CoOBpeMeHHbIE MaTepualbl: WCIOJIb30BAHUE KOMIIO3MTOB, JKHJKHE
kpuctamael. ['paduueckoe mpencrasieHne TEMUIOBBIX mpoueccos. Pemenue 3azau B (opmare
[TH3A.

IMpakTuka-44. DKCNEPUMEHTAJIbHOE JI0KA3aTeJbCTBO  pa3jiMyMsi CBOWCTB  BELIECTB B
pa3JMuHBIX arperaTHeix cocrosiHusix. Hekotopeie cBoiictBa kpucramioB. HsrorosneHue
camozenbHbIX npubdopos. M3mepenue BIaKHOCTH BO3OyXa B TOMELIEHHMH W Ha YJIHULE.
M3mepeHne CKOPOCTH MCMAPEHUs PA3JIMYHBIX BELIECTB. 3aHMMATEJIbHBIE OMBITHI U BOMPOCHI:
KUTIeHUe BOAbI B OyMarkHOI KOpoOKe, KMIleHHe BO/bl KOMHATHOW Temreparypbl. M3mepeHue
CWJIbI TIOBEPXHOCTHOro HatskeHus. Illapuk B aspomuHamuueckoil TpyOe. Bbipamnbanue
KpHUCTala COJM Ha OcHOBE. M3roToBiaeHne Makera KPHUCTANIIMYECKONH pPELIeTKH KOMIO3MTA.
UsroroBnenne mopenu peaktuBHOro asuratens. Msyuenme paborer [IBC Ha wmaxere u
3JIEKTPOHHON MOJEIH.

TEMA 4. ®PUSUKA U DJEKTPUHYECTBO (194)

Teopun-8u. DnexTpudeckue sBneHus. Jnexkrpusauus Tena. Ilpunnun pabotel ckanepa.
Atmoceproe snexTpuuectso. I'pososas Tyua. Ilpupona monmuum. Kakme ObIBarOT MOTHHH.
[Tpunumnsl  3nexkTpode3onacHocTd. OCHOBHBIE XapaKTEPUCTHKH 3J.TOKa. HecucreMHble
enuHuLBl paboThl TOKa. Pemenue 3aaay.

IpakTuka-11y9

Bsanmuoe npursokenue u orrankuBaHne «CynaTaHOBY; ONBITHI MO dnekTpuszauun. Habmonenue
pas3JMuYHBIX BHUJOB HMCKPOBOro paspsina. HccinenoBaHue MNpPOBOJHUKOB W HENMPOBOIHUKOB
snektpuuectBa. [lonyyeHue 37.TOKa B JKHUAKOCTH, 3sekTposn3. HM3roroienue Oarapeiiku.
DKCMEePUMEHTAIbHOE J0Ka3aTenbCTBO 3akoHa Owma. HM3yuenue pasnauyHbIX COEOUHEHHIH
npoBoAHUKOB. Co3nanHue pasiuyuHbIX NPUOOPOB(MIPYLIEK) HA OCHOBE 3JIEKTPOABUIaTEls.
DKCrepUMeHTabHOE  JIoKa3aTenbcTBO  3akoHa  Jkoynsa-Jlenua.  Cos3paHue  cyerdymka
3JIEKTPOIHEPI UM U U3YYEHUE ero padoThI.

TEMA 5. ®U3UKA KOCMOCA (34)

Teopusi-14. @usnueckast npupona Hedecuoix Ten. Ilonmersl k apyrum miaaneram. Ponb
KOCMOCa B JKM3HHM COBpPEMEHHOro olrecTBa. MexnyHapOJHOE COTPYIHHYECTBO B OCBOEHHH
KOCMOcCa.

Ilpaktuka-2 4. Cosganne onexTponHoi mpesentaunn  «Kocmoc. HMcropus
KOCMOHaBTUKMWY. [loaroroBka npasaHoBaHusA AHA KOCMOHABTUKH.

TEMA 6. MATHETU3M (54)

Teopusi-24. MarnutHoe nosie 3emnu. Komnac. Marauroduonorusi. MarHuTHble OypH.
®eppomarneruku. Cuna Jlopenua. J{BuxeHne 3apsayk€HHON 4aCTHLIBI B OJHOPOAHOM MarHUTHOM
nose. Jiomunecuenuus. Ilonapusie cusHus.

IIpakTuka-3u. M3yuyeHue MarHUTHBIX JIMHUNA TOCTOSHHOro wMmaruura. M3yueHue
MarHMTHbIX CBOMCTB pa3iuyHbIX BewecTs. Mrpa «bannana o mobsiiem kamHe.

TEMA 7. MTPOEKTHASA AEATEJBHOCTD (74)

Teopus-24. Kax noarorosute u odopmurs noknaa? KynbTypa BBICTYyNIEHUS.
OpaTopckoe UCKYCCTBO.

IpaxTuka-Su. BeinonHeHue u 3a1mMTa HHAUBUAYAJIBHBIX U IPYIIOBBIX POEKTOB.
TEMA 8. CBETOBBIE SABJIEHUSA (64)

Teopus-2u4. YcrpoiictBo onTuueckux npudopos. M3yuenue yctpoiictsa (poroannapara.
Panyra. ®u3nka BO3HMKHOBEHMS! pagyrd. XOJI CBETOBOro Jiyya B Karue aoxkas. Onruyeckue
WILTHO3UH.

IIpaxkTuka-4u4. Mccnenosanue: «CBeT B )KU3HU KUBOTHBIX U YenoBeka», «JlocTukenus
1 TIePCIEeKTUBbI HCMOIB30BAHUA CBETOBOMH dHepruu CONHLA YETOBEKOMY.



Paznoxenne Oenoro ceera. HaOmoneHus B MHKPOCKOIT MW TEJIECKOIT. Co3nanue
roJiorpaMmal. HsrorosneHue Kaneiigockona.

TEMA 9. TOCTHKEHHUSI COBPEMEHHOM ®U3NKM(44)

Teopusi-3u. [Ipumepsl TOBapOB, CO3JAaHHBIX C HCIOJB30BAHUEM HAHOTEXHOJOTMN U
NPUYMHBI KX YHUKAJIbHBIX CBOMCTB. HecmaunBaemble M BCeraa 4uCThie BETPOBbIE CTEKIIA, AUCKU
konéc u T.m. Co3maHHbIE Ha OCHOBE HAHOYACTHLl OKCHAA THTaHA M cepedpa MOBEPXHOCTH,
obnanatomye OakTepULIUAHBIMU CBOHCTBAMH.

IMpaxkruka-1 a Dkckypcusi Ha MecTHyro ATC. TloaroroBka BBICTYIUIEHHH O JOCTHIKEHHSX
COBPEMEHHOI PU3UKH.

9 kaacce

TEMA 1. BBEAEHHE (54)

Teopus-4u. BonHoe 3anstre. MHCTpyKTaXk 1o oxpaHe Tpyaa Ha 3aHsATHAX. AOcConroTHas U
OTHOCHUTEJIbHASL TOTPEIIHOCTh MNpsiMbIX u3MepeHuidl. IloBropeHue: TIIOTHOCTh, [aBJIEHUE,
sHeprus u padborta, MoneKkynspHas QU3HKa.

Ipakruka-1 4. U3smepenne pusnueckux BEIUYHH U BLIYUCIEHUE MOTPEIITHOCTH.

TEMA 2. ®PU3HUKA B 3AIAYAX U DKCIIEPUMEHTAX (19 4)

Teopusi-14 u. JIpukeHue Tena noj AeicTBUeM CHIIbI TskecTH. bannucruka. AGCOMOTHO
ynpyruii yuap. 3axon bepuyinu. Dddext Joruepa. OnpeneneHue npocTpaHCTBEHHOH CKOPOCTH
3Be31. BpamarenbHoe [ABH)KEHHE TBEpAOro Tena. YCJIOBUA PaBHOBECHUS TBEPAOro Tena.
Ob6pasopanue ConneuHoii cuctembl u maHer. Cpencrsa coBpeMeHHOH cBsa3H. Cuctembl
acrponasurauuu (GPS u I'monacc). @usuka u BOeHHasi TEXHUKA.

Peluenne 3a1a4 MoBbILIEHHON CIIO’KHOCTH.

IIpakTuka-134. MccnenoBanue 3aBUCHMMOCTH AAJbHOCTH TMOJETa OT yIryla K TOPHU3OHTY.
DKCNEePHUMEHTHI Ha PAaBHOYCKOPEHHOE IBHKEHHE. JKCIEPUMEHTAIBHOE H0KAa3aTeNbCTBO 3aKOHA
COXpaHEeHMsl MMITyJbCa. DKCINEPUMEHThI Ha BpalleHue TBepAoro Tena. H3rorosieHue
npocTeiiiero MHAYKLUHMOHHOIO TreHepaTopa IepeMeHHoro Toka. HaOmoneHue sBieHUs
camounaykuuu. Crnoxxenue xonebanuii, puryps! Jluccaxxy Ha ocummnorpade. Busyanuszauus
3ByKa ¢ TIOMOIIBIO J1a3epa.

Kanennapro-rematuyeckoe niaHupoOBaAHHE

7 Raace
No ara
Ne Tema A
n/n
1. Beenenue (44)
1 1 Beoaxoe 3ansitue. UHcTpykrak no Th. Tlonesnbie ccbuiku 1o Gpusuke B
HurepHer. MeTojibl u3yueHust PU3NUecKux siBJEHUN.
2 2 Dusnueckuit sxcrnepumenT. [IpaBuia nposeaeHus LKOIBHOIO SKCIEPUMEHTA.

[Morpeumnocts npambix usmepenuii. I1/p: M3mepenne Gpusnueckux BenuymH ¢
noMouIbi 1HdpoBoi adopaTopu.

3 3 I1/p: Onpenenenue odbema Ten pasnuyHoN Gopmbl.

E - I1/p: M3mepenue TonumHbl ucra Oymar.

2. Du3zuka v BpeMeHa roaa: pusuka oceHbro (34)

5 1 3aragovHoe BeuecTBo — Boaa. MHTepecHoe o Boxe.

6 2 I1/p: Dxckypceust Ha oceHHIOK mpupoay. [Iposenenne HabmoaeHmi
MpOosiBJIEHHs PU3HMYECKHUX SIBJCHUN OCEHbIO.

9 3 Il/p: Co3nanue npesentauuu «Puszmka Ocenbroy». Pabora ¢ Ilporpammoii
Power Point no co3nanuio cnainos.

3. llepBoHAayaJIbHbIE CBEIeHHS 0 CTPOeHHH BewecTsa (44)

8 1 Ot Jlexapra 1o Hamux aHeil. BpoyHOBCKOE ABHIKEHUE.

9 2 [TnanupoBaHue U3NYECKOro SKCIEPUMEHTA — KakK JI0Ka3aTh




teopuro. Il/p: Paciuupenue Tea npu HarpeBaHHM.

10 |3 I1/p: U3mepenue ckopoct auddys3um.

11 4 Hano-texHonoruu. MUKpo BeIMYKMHBI B HALUEH KU3HU.

4. Bzaumopaeiicreue tea (84)

12 1 MexaHuueckoe IBMKEHNE U B3aUMOJICHCTBHUE.

13. |2 I1/p: Usmepenne ckopocTu X0ab0bl.

14 |3 I1/p: Iloaroroska BuaeoduibMa Mpo siBJIeHHe HHEPLIMH.

15 |14 I1/p: U3mepenue macchl 1 Kariu BOAbL

16 |5 I1/p: Onpenenexue MIOTHOCTH MPUPOJHBIX MAaTEPHAJIOB.

17 |6 I1/p: Onpenenenue o6bEéMa(MacChl) IPOAYKTOB B YIIAKOBKE

18 |7 Yto nsyuaer craruka? Buabl paBHOBECHS.

19 |8 I1/p: U3rotosieHne paBHOBECHON UIPYLIKH.

S. Pa3 3apauka, ABa 3agauka (44)

20 1 IlpaBuia peuienust u opopmiieHus 3anad. Ilouck omubok.

21 2 Peluenue 3a1a4 Ha MEXaHUYECKOE JIBUIKEHHE

22 |3 Perenue 3a1a4 Ha MIOTHOCTD

23 |4 Pewenue 3anau B popmare ITU3A

6. Pu3zuka v BpemeHa roaa: pusuka sumoi (24)

24 1 Il/p: ®usuka - Hayka o mnpupoae. MOKHO JIM M3y4aTb MPUPOAY 3UMOIA?
ITporyska Ha 3UMHIOIO PUPOJLY.

25 2 Caer, nien, u merenb. Pu3rKa y HOBOIOJHEH eJIKH.

7. Cuabl B npupoae(114)

26 1 Cuna — BeKTOpHasl BeTMYHMHA (IMHAMUYECKOE pelIeHHe 3a1a4).

2T |2 3akoH BceMupHOro tarotenus. CTpoeHue ComHeuHoH cuctembl. Cuna TAKeCTH
Ha JIPYrUX IJIaHETax.

28 |3 CnytHuku ruianer u Jlyna, Habmonenue JIyHbl.

29 4 Mansie Tena, opoUTHI 1 NePUOANYHOCTb KOMET. «3Be30Naabl», UIH MOYeMy
3BE€3bl HE MAJAI0T?

30 |5 3Be3nnoe Hebo. Coszsesnus. I1/p: 3HaKOMCTBO € MporpaMMamMH o
ACTPOHOMMH.

31 6 I1/p: Onpenenenye LEHTPa TSKECTU TEA.

32 |7 I1/p: 3anumarensHble Urypbl HA paBHOBECHE.

33 |8 Bpewms u ero usmepenue. Il/p: U3rorosaeHne CONMHEUHBIX 4acoB.

34 |9 Kanennaps. I1/p: Co3nanue n1yHHOrO KajaeHaaps ¢ MOMOLIBIO MPOrPaMMbl
Power Point.

35 10 | Il/p: U3mepeHue )KeCTKOCTH MPYKUHBL

36 |11 | II/p: Usmepenue kod(pduunenta CUiibl TPEHUS CKONbKEHHS HA KPbLIbLIE
LIKOJIbI H IPYTHX MOBEPXHOCTSIX.

8. Pa3 3apauka, ABa 3aaauka (44)

37 |1 Cucrema CH u ee 3Hauenue. Peuienue 3a1ay.

38 |2 Pewenue 3aau B popmare ITH3A.

39 |3 Peluenue 3anuMarenbHbix 3a1a4. I1/p: OnpeneneHrie Beca CyMKH HIKOJIbHUKA.

40 |4 Hunamuueckoe pemenue 3aaad Ha caoxkenue cui. Il/p: Onpenenenune maccol
1 BeCa BO3yXa B KOMHATE.

9. laBienue (64)

41 1 Hasnenue TBepabix Tei. I1/p: M3yyeHue 3aBUCMMOCTH JaBJI€HMsI OT NJIOLIAAH
MOBEPXHOCTH C MOMOLIBIO TATUMKA JaBJIECHMUS.

42 |2 Jasnenue B xkuakoctu. ['mapocrarnyeckuii napagoke

43 |3 I1/p: 3anumarenbubie onbiThl «IlepeBEépHyThIii cTakany», «PoHTaH B KOIOE,




«¥io B Oy THLIKE».

44 14 Tonometp, manomeTpsl. I1/p: TTpubops! st u3MepeHHst JaBiIeHUs —
M3roToBsieHne dapomerpa.

45 |5 Atmoc¢epHoe naBneHue B skn3HH 4yenaoBeka. Kak mbr gpimmm? Kak Mbl mbém?
«["opnast Gone3Hby, BIusiHUE aTMOC(HEPHOTO JABJIEHHSA HA CAMOYYBCTBHE
JIHOJIEN.

46 |6 KpossiHoe nasnenue. Il/p: OnpeneneHue 1aBjieHnsi KPOBH Y YEJIOBEKA.

10. du3uka 1 BpeMeHa roaa: puzuka BecHoi(34)

47 1 Temneparypa. Tepmomerp. Ilpumeps! paznuuHeIX Temneparyp B
npupoze. Il/p: MU3mepenne temnepatypbl nouBbl HA ITyOHHE U TOBEPXHOCTH.

48 2 IT/p: Dkckypeust Ha npupoay. ITposenenne HaOMOAeHUI MTPOsIBIEHMS
(buU3MYECKUX SIBJIEHUI BECHOIA.

49 |3 I1/p: UccnenoBanue KanuISIPHbIX SIBJIEHUI.

11. Dueprus (124)

50 1 PasnnuHble BUAbI 9HEPTHH, UCTIONb3YEMbI€ JIOAbMHU, H HX 3aMachl

51 |2 Kocsennbie n3mepenus. I1/p: M3mepenne kuneTu4eckoi SHEPruu Tena.

52 |3 I1/p: U3mepenne noTeH1aibHOM SHEPTrUu.

53 - [Touemy paboTa 1 SHEPTrUs UMEIOT OJIHY eauHULY u3mepenusi? HecucreMHbie
CIVHHLIBL.

54 |5 DHeprus ¥ NuIla: OCHOBbI NPpaBuIbHOrO nutanus. Il/p: MeHio mkonpHuka

55 |6 I1/p: Co3nanue npe3eHTauuy O NpaBUIbHOM MUTAHUU

56 |7 I1/p: Onpenenenue MexaHuyeckoi paboThl NPU MPBIKKE B BHICOTY.

57 8 I/p: Onpenenerue cpeaHell MOLHOCTH, pa3BUBaeMoii pu Oere Ha

nuctaduuo 100m.

58 |9 I1/p: Onpenenenne BeIMIPBILIA B CHIIE, KOTOPBIH J1a€T MOABHIKHBIN U
HETIONBIKHBII OJTOK.

59 10 | II/p: Cpasuenue KITJI noxsuskHOro 6J10Ka M HAKJIOHHOM MJIOCKOCTH

60 11 Pelenue 3aHuMaTeIbHBIX 3a/1a4.

61 12 | Pewenue 3ana4 B popmate [TM3A.

12. DU3HKH ¥ JUPHKH (44)

62 1 Dusnka B XyJ0KECTBEHHBIX MPOU3BEACHHSX.
63 |2 JlocTukeHHst COBPEMEHHOMN PU3uKH.
64 |3 I1/p: Ypok-npencrapiienne «Pusnyeckue GOKyChl».

65 |4 I1/p: 3amura 3JeKTPOHHOI npe3erTauuu «Mup riazamMu Gusnkay.

13. ®u3uka u Bpemena roaa: ¢pusuxa jgerom (54)

66 1 Kakoit mecau nera cambiii skapkuit? JKapkoe nero u muensl. Kak m koraa
NpaBUILHO cpe3aTh 1BeThl? Ha kauensx "ayx 3axsarbiBaer".

67 |2 I1/p: OnbiThl Ha fade. DKckypeus «PU3nKa y BOJOEMaY.

68 |3 Ceoboonas mema

8 kaace

Ne Tema Jlara

1. ®usuka u BpeMena roga (nosropenue) (84)

1 1 BBoaHoe 3aHsTHe. MHCTPYKTaX MO OXpaHe Tpyaa Ha
saustusix. I1/p: U3mepenune Gusndeckux BeIMUUH ¢ MOMOIIBIO H(POBOIA
1a00paToOpuK 1 NOCTPOEHUE IrPahUKOB.

Il/p: Hccaenosanue 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT BECa TeJA.

I1/p: ccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS OT MPUKUMAOLIEH CUJIbI.

S A S
o R S

PewieHue 3a1a4 Ha MEXaHMYECKOE JABUKEHHE




5 5 Peluenue 3a1a4 Ha MJIOTHOCTh

6 6 PelneHue 3a/1a4 Ha J1aBJieHUE

i 7 Perienue 3a1a4 Ha paboty

8 8 Pemenne 3agau B popmare I[TU3A

2. [lpoexkTHast AesiTebHOCTD N0 (pusuke (74)

9 1 YTO Takoe HayuHbIH MPOEKT U KaK ero NoAroToBuTh? Cutyauus u npodnema.

10 2 Ananus criocoboB petuenust npodiembl. TpeboBaHus K UCCIIEIOBATENBCKOM
pabore. ITnanupoBaHue 1esSTENTbHOCTH.

11 3 TpeGoBanusi K 0YOPMIIEHHIO NPOEKTHOM PadoThI 10 HU3HKE.

12 |4 I1/p: Beinonnenne MUKPO-NPOEKTa B IPyIme.

13 5 I1/p: BeinomHeHue MUKPO-MPOEKTa B rpymmne.

14 |6 I1/p: Opopmaenue u 3aiura.

15 7 Il/p: OdpopmiieHue u 3aiuTa.

3. Mosexyasipuas ¢pusuxa (114)

16 1 «BonmebHoe» cBOCTBO 3HEPruu. Makpo U MUKPO NapameTpbl U UX CBSI3b.
®azosble nepexonsl. I1/p: DxcnepumeHTanbHOE AOKA3ATENBCTBO PA3INYMs
CBOMWCTB BCLICCTB B PA3JIMYHBIX drpCeraTHbIX COCTOAHUAX.

17 2 BonsiHoii nap B armocdepe. Touka pocsl. I1/p: M3mepeHune cKOpoCcTH UCTIapeHUst
Pa3JIMYHbIX BEIIECTB.

18 |3 ITosepxnoctroe Hatskenue. Kanunnspueie ssnenus. [1/p: MUsmepenune cuinel
NOBECPXHOCTHOI'O HATAYKCHHA.

19 4 3axon bepHynu, noabemMHasi CUla Kpbljla U ABHKEHHE KUAKOCTH IO TpyOaMm.
Mopckue Tedenusi. I1/p: Illapuk B aspoprHaMuyeckoii Tpyode.

20 S I1/p: 3aHuMaTeNbHbIE ONbBITHI K BONMPOCHI: KUIIEHHE BOJIbI B OyMarkHOM KOopoOke,
KMIIEHHE BOJAbI KOMHATHOM TEMIEPATYPHhI.

21 6 I"'pauyeckoe npencTaBaeHHue TEIIOBbIX TPOLIECCOB.

22 |7 Pewenne 3agau B popmare [TH3A.

23 8 Hekoropsie cBoiicTa kpuctanios. Il/p: Beipaujupanue kpucraiia Cojid Ha
OCHOBE.

24 9 CoBpeMeHHbIE MaTepUabl: HCMOIb30BAHUE KOMITIO3UTOB, JKUAKHUE
kpuctauibl. I1/p: U3rotoBnenne Makera KpUCTAIIMHYECKOH PELIETKH
KOMITO3MTA.

25 10 | I/p: U3yuenue padorsl [IBC Ha MakeTe 1 3J1I€KTPOHHOM MOJEJIH.

26 11 | Ceoboonas mema

4. Du3uka v djekTpuyecTso (194)

27 1 DnexkTpuueckue siBnenus. Jnextpusauus ten. [1/p: npubop Bau ne I'paada;
OTBITHI 10 JIEKTPU3ALIMH.

28 2 I1/p: ccnenosaHue NpOBOAHNKOB M HEIPOBOIHUKOB 3JIEKTPHUYECTBA.

29 3 I1/p: U3rorosiexnue GaTapeiku.

30 4 Pemenue 3aga4 Ha COCTABICHHE YJICKTPHUECKHUX CXEM.

31 5 I1/p: Ilonyuenue 51.TOKA B )KHUAKOCTH, HJIEKTPOJIU3.

32 |6 I1/p: M3yuenue pabote! cBeTO- 1 HOTO-THOAA

33 7 Il/p: Peluenune npakTuyecKux 3ajiad Ha COCTABJIEHUE 3JIEKTPHUECKHX CXEM.

34 8 YcerpoiictBo ommetpa. Il/p: M3mepeHue conpoTuBieHUs pa3InyHbIX
MPOBOJIHUKOB

35 9 Pemenue 3anau Ha 3akon Oma

36 10 | Pemenne 3agau B popmare [TH3A.

37 11 | II/p: 3anumarenbHbI ONLIT: cepaLe Ha OaTapeke

38 12 | II/p: 3aHuMaTeNbHBIN OMBIT: BPALIEHUE KUAKOCTH OT 3JIEKTPHYECTBA,
CBETSILIMECS OT'ypLIbI




39 13 | I1/p: U3yveHue pa3iuyHbIX COSAMHEHUI TPOBOAHUKOB.

40 14 | 11/p: PeuieHne npakTU4eCKUX 3a7a4 HAa COCTABJICHHUE FTEKTPUUECKUX CXEM.
41 15 | Pelnenue 3a1a4 Ha pacyeT JIEKTPUYECKOM LienH

42 16 | Hecucremubie enunnib paboTel TOka. Pacuer CTOMMOCTH 37€KTPOIHEPTHH
43 17 | BbITOBBIE 3NEKTPONPUOOPSI, KIaCC IHEPronoTpedneH s

=} 18 | Il/p: DxcnepumeHTanbHOE OKa3aTeNnbCTBO 3akoHa Jlxoynsa-Jlenna.

45 19 | Peluenue 3anay

5. ®uszuka kocmoca (34)

46 1 3akonbl Keruiepa. Pelienue 3anay

47 |2 I1/p: Cosnanue snexTponHoi npesenTauun «Kocmoc. McTopust KOCMOHaBTHKIY.
48 |3 Baskneiinne acTpOHOMUYECKHUEe COObITHS rofa

6. Marnerusm (Su4)

49 1 Il/p: U3ydeHune MarHuTHbIX CBOMCTB pa3inuHbIX Bewects. Il/p: U3yuenue
MarHMTHBIX JIMHHI MOCTOSIHHOTO MarHMTA.

50 |2 MaruurtHoe nose 3emuu. Komnac. Maruuroduonorus. MarautHbie Oypu.
DeppoOMarHeTUKH.

51 3 Cuna Jlopenua. /IpuxkeHue 3apsKEHHON 4aCTHLBI B OZHOPOJHOM MAarHUTHOM
nose. JlromuHecuenuus. Iosspybie cusiHus.

52 - I1/p: Urpa «bannana o Jro0siiem KaMHe.

53 5 I1/p: Urpa «basuiana o Jro0siieM KaMmHey.

7. llpoekTHas AesATeNbHOCTD (74)

54 |1 Kak noprorosute u 0opopmuts nokaan’?

55 |2 I1/p: BeinonHenyne nHAMBUAYAIbHBIX M FPYNMNOBBIX MPOEKTOB.

56 3 I1/p: BeinosHeHne WHIMBUYAJIbHBIX U IPYIIITOBBIX MPOEKTOB.

57 B I1/p: BoinosiHeHNe MHIUBUAYAbHBIX M IPYIIIOBbIX POEKTOB.

58 5 I1/p: BoinosHeHne MHAMBUAYATbHBIX M IPYIIIOBbIX MPOEKTOB.

59 |6 Kynbrypa BoicTymienus. Opatopckoe HCKYCCTBO.

60 7 I1/p: 3amura MHAMBUAYAIbHBIX U ITPYNNOBBIX MPOEKTOB.

8. CeeroBbie siBJjieHus (64)

61 1 Panyra. ®u3nka BOSHUKHOBEHHUsI paayri. X0/ CBETOBOIO Jiyya B Karuie 105KJs.

62 2 I1/p: U3rorosiieHue Kaseiockorna.

63 3 I1/p: Pa3noxkenue Gesoro ceera.

64 4 YerpoiictBo ontuueckux npudopos. M3yuenue ycrpoiicTsa
¢oroannapara. Il/p: HabmoneHust B MUKPOCKOI U TEIECKOIL.

65 5 Il/p: Uccnenosanue: «JlocTrkeHUs U MEPCIEKTHBBI MCMONb30BAHUS CBETOBOIM
sHepruu CoJIHIIA YeT0BEKOMY.

66 6 OnTuuecKkne NLTIO3UH.

9. locTHIReHHsI cCOBpeMeHHOH pu3uku (24)

67 1 Okckypeuss Ha MecTHy0 ATC. IloaroroBka BBICTYMICHUN O AOCTHIKEHHAX
COBPEMEHHOM (PU3UKHU.
68 2 IIpumepsl TOBapOB, CO3/1aHHBIX C UCIOJIB30BAHUEM HAHOTEXHOJIOI M U MPUYHHBI
MX YHUKQJIbHBIX CBOMCTB.
9 kaacc
Ne Tema Jlata
1. Beeaenne (Su)
1 Bronnoe 3ausatue. Mucrpykrax no Th. ABconoTHast U OTHOCUTENbHAS
MOrPELIHOCTb MPSIMbIX U3MEPEHHUIA.
2 2 Ip: U3mepenue pu3nyeckux BeJUYUH M BbIYUCIEHHE NOIPELIHOCTH.




3 3 IToBTOpEHME: MIIOTHOCTD, /1aBJIEHUE.

-4 - IToBrOopeHue: sHeprus u padora.

5 5 IToBropeHue: MoJieKyJisipHast hU3uKa.

2. Mexanuka (84)

6 1 Ilp: Onpenenenue yckopeHust CBOOOIHOIO NMajeHusl.

7 2 Ilp: DkcnepuMeHTh! HA PABHOYCKOPEHHOE JBHKECHHUE.

8 3 JIBUsKEeHUE Tena noj AeMCTBUEM CUIIbI TskeCTH. bannucruka.

9 B Ilp: MccnenoBanue 3aBUCUMOCTH AaJIbHOCTH T10JIETA OT YIJla K TOPU3OHTY.

10 5 JIBM>keHHe Tesa 1Mo HaKJIOHHOM MJIOCKOCTH. [IBUKeHHe CUCTEMBI Tel

11 6 Pewenne 3anau Ha 3akonbl HeroToHa

12 |7 Bpamarensnoe nsuxenue teepaoro tena. Oopasosanne ConHeuHON CUCTEMBI U
TJIAHET.

13 8 IIp: Onpenenenne kK03hhULMEHTA TPEHUSI CKOJIBKEHUS, IKECTKOCTH NPYKHHBI.

3. 3akonbI coxpanenus (64)

14 1 IIp: DKCriepuMeHTaIbHOE H0Ka3aTeIbCTBO 3aKOHA COXPAHEHHS MMITYJIbCA.

15 2 Perenue 3a1a4 Ha 3aKOH COXpaHEHHs] UMITYJIbCA

16 3 Onpenenenue neproaa U 4aCTOTHI KOJNEDAHUIT MATEMATHYECKOTO MASTHHUKA,
MOMEHTA CUJIb, AEHCTBYIOLIErO Ha phlyar.

17 |4 IIp: DKcrepuMeHTalIbHOE OKA3aTebCTBO 3aKOHA COXPAHEHMsI SHEPIHH.

18 5 Peluexue 3a1a4 Ha 3aKOH COXPaHEHMs SHEPIUH.

19 |6 Pemenne 3a1a4 Ha 3aKOHbI COXPAHEHHUS! MOBLILIEHHON CI0KHOCTH

4. Pa6ora u sHeprus (54)

20 1 Ip:Onpenenenne padoTh! CHIIBI YIIPYTOCTH MPH MOABEME IPy3a € MOMOLIBIO
MOABHMYKHOTO MJIM HEMOJABMIKHOTO OJ10Ka, paboThl CHJIbI TPEHHSI.

21 2 Ip: Onpenenenne ONTHYECKON CHITbI COOMPAOLLEH JIMH3BI.
BKCHepI/IMeHTaﬂbeIC 3aJaHuA 2-ro THNA. HCCHGILOB&HHC 3aBHCHMOCTH CHJIbI
yNPYTrOCTH, BO3HUKAKOLIEH B NMPY)KUHE, OT CTeNeH! Ae(opMaLuy npys>kuHbl.

22 |3 Pemenne 3agauuii 6a30Boro yposss no teme « Tennosbie ssBaeHus»

23 - Perienue 3a1a4 Ha Temy «KosiebaHusi 1 BOJIHBD)

24 5 Ip: Uccrnenosanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHHsI OT CUJIbI
HOpM&.ﬂbHOI‘O JABJICHHs, 3aBUCHMOCTH nepnozla KOHe6aHI/II:"l MATEMATHYECKOro
MAasiTHUKA OT OJIMHbI HUTH.

S

DJIeKTPOMATrHUTHbBIE siBJIeHHs (94)

25 1 IIp: HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, BOZHUKAIOLIEH B MPOBOJAHUKE, OT
HanpsKeHUs Ha KOHLaX MPOBOAHKMKA, CBOMCTB H300paKeHUs, MOJYUYEHHOIO C
MOMOIIBIO COOUPAIOLIEH TUH3BL

26 2 IIp: Onpenenenue 3AEKTPUIECKOTO COMPOTUBIICHUS PE3UCTOPA, PadOThI
3JIEKTPUYECKOro TOKA, MOLIHOCTH 3JIEKTPHYECKOIO TOKA.

27 3 Ip: DxcnepuMeHTaNbHbIE 3a1aHus 3-10 TUna. [IpoBepka 3akoHa
MOCJICA0OBATCIBbHOIO COCAMHCHUSA pe3HCTOpOB JJIA 3nempnqecxoro HaIpsaKEHUA,
3aKOHA NapayieJbHOTO COSANHEHNs PE3UCTOPOB ISl CHIIbI DJIEKTPHYECKOTO
TOKa

28 - Perenue 3ananuii 6a30BOro ypoBHsi 1o TeMe « DJIeKTPOMArHUTHBIE SIBJIEHHUS

29 5 CocraBJieHHE 3KBUBAJIEHTHON CXEMbI

30 |6 Pacuer onekTpudecKkux Lenei

31 7 Ilp: Onpenenenne KI1J] OprToBeIX 25€KTpONpudOpoOB

32 8 Pemenne 3agannii 6a30B0ro yposHs 1o teme «KBaHTOBbIC sIBICHH

33 9 Pelnenue kauecTBeHHbIX 3a/1a4.

Croco0bI OLIEHKH YPOBHS JOCTHRCHHSA OGy‘lle()lﬂllXCﬂ




Ka4ecTBO MOArOTOBJIEHHOCTH YYAIHUXCsl OTNPENENSeTCs KA4eCTBOM BbIMOJIHEHHbBIX HMH
pabor. Kputepriem OLIEHKH B JAaHHOM CJly4ae siBJISIeTCsl CTeNeHb OBJIaZieH sl HaBbIKaMK paboThl,
CaMOCTOSITENIBHOCTD M 3aKOHYEHHOCTb PadOThI, TIHATEIbHOCTh YKCIIEPUMEHTA, HAYYHOCTh
MPEIaraeMoro pelueHus npoOJIeMbl, BHELIHUIT BU M Ka4eCTBO padoTsl mpudopa uitn MOJedH,
COOTBETCTBHUE HCCIIEN0BATENbCKOM paboThl TpeOyeMbIM HOPMaM U MpaBujiaM 0OPMIIEHUS.

IToouputenbHON HOPMOIt OLIEHKH TPy yYalUXCsl SIBISIETCS JeMOHCTpanus pador,
BBINOJHEHHbBIX YYALIUMHUCS H BBICTYILIEHHE C Pe3yJIbTaTaMU MCCIIEI0BAHUIT epes Pa3sIuIHbIMU
ayIuTOpHUsAMH (B KJ1acce, B CTaPLIMX U MIIAALINX KJIACCAX, YUHTEIAMH, IEeIaroraMu
JOTIOJHUTENILHOTO 00Pa30BaHMs) BHYTPH LIKOJIbL.

Pabota ¢ yueOHbIM MaTeprasoM pasHooOpa3HbIX GOPM JaeT BO3MOKHOCTb KakIOMy UX
yHaIIHuXCcst MPOSIBUTH CBOU CMIOCOOHOCTH (B 00/aCTH CHCTEMATH3aLNMU TEOPETHUECKUX 3HAHHIL, B
obnacTu peleHus CTaHAaPTHLIX 3a1a4, B 001aCTH pelIeHHs HeCTaHIaPTHBIX 33/1a4, B 00macTH
HCClIeIoBaTeNbCKOM paboThl U T.4.). CHTyalun ycrexa, Co3aaroLiue MoJoKHTENbHYHO
MOTHBALIMIO K JESITENIbHOCTH, SBIISIFOTCS BAXKHBIM (PAKTOPOM Pa3BUTHSI TBOPUECKUX U
MO3HABATENIbHBIX CIIOCOOHOCTEH ydaluxcs.



