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IMosicuuTennLHas 3anucKa

duznyeckoe 00pa3oBaHUE B CHCTEME OOILEro U CPEeAHEro 00pa3oBaHus 3aHUMAET OHO U3
BEIyIIMX MeCT. SBusisick (yHOZAaMEHTOM HAy4YHOTO MHUPOINOHHUMAHUS, OHO CIOCOOCTBYET
dbopMUpOBaHUIO 3HAHUN OO0 OCHOBHBIX METOJAaX HAY4YHOIO IMO3HAHUSA OKPYKAIOILIEro MHpa,
(yHIaMEHTATbHBIX HAYYHBIX TEOPUH M 3aKOHOMEPHOCTEH, (OPMHPYET y YYaIIMXCS YMEHUS
UCCJIEZIOBATh U OOBSCHATH SIBJICHUS MPUPOABI U TEXHUKH .

Kak mkonbHbIi peamer, ¢pu3uka 061agaeT orpoOMHBIM TYMaHUTAPHBIM ITOTEHIIMAIOM, OHA
aKTUBHO (OpPMHUpPYET HUHTEIUIEKTyaldbHble M MHPOBO33PEHUYECKHE KayecTBa JIMYHOCTH.
Juddepenumanus npeanogaracT Takyro OpraHi3alHio mpouecca 00ydeHus1, KoTopasi yYUThIBaeT
WHAUBUAYaJIbHbIE OCOOCHHOCTH YYalllUuXCs, UX CIIOCOOHOCTH W MHTEPECHI, TUYHOCTHBIN OIBIT.
Huddepenumanus oOyueHust (pu3MKe MO3BOISET, C OIHOW CTOPOHBI, OOeCHeunTh 0a30BYIO
MOJTOTOBKY, C APYrol — YIOBJIETBOPUTH MOTPEOHOCTU KAXKJOT0, KTO IMPOSBISET UHTEPEC U
CIIOCOOHOCTH K MPEIMETY U BBIXOAMT 3a PaMKU U3y4eHUsS] (PU3KKH B IIKOJIHLHOM KypCe.

Pabouast mporpamma 3aHsATHI1 BHEYPOUHOH AesaTenbHOCTH 10 ¢usnke «Du3uka B 3a/1a4ax U
HKCHEPUMEHTaX» IpeJHa3HaYeHa JUIsl OpraHu3alui BHEYpPOUHOU aedrenbHocTH «Touka pocra»
oOyyatomuxcst 7-9 knmaccoB MBOY COIII Nel5 umenu ['puropus MareeBuua Yurpuna I'epos
Coserckoro Coro3a ctT. CTapoHMKeCTeOIUEBCKOM.

Cpok peanuzauuu nporpammsl: 1 rog. 7 kiace — 704., 8 knace 704., 9 knacc — 34 u.

JlanHast mporpamMma 1o3BoJjsieT 00y4aroluMcsi 03HAKOMUTBCS C METOIMKOM OpraHu3aluu u
MPOBEACHHS AKCIEPUMEHTAIbHO-UCCIIEIOBATEIbCKON JIEATEIHHOCTH B COBPEMEHHOM Y4eOHOM
nporiecce mo (GpusmnKe, 03HAKOMHUTHCSI CO MHOTHMH WHTEPECHBIMHU BOIIPOCAaMU (PU3UKU Ha TAHHOM
stanie OOy4YeHHs, BBIXOASAIIMMU 32 PAMKH IIKOJIBHOW MPOTPaMMBbI, PACIIUPUTH IIEIOCTHOE
IpEICTaBICHUEe O ImpobieMe JaHHOW HayKu. OKCIEpHUMEHTalbHas JEeSATeIbHOCTh OyneT
CIIOCOOCTBOBAThH PA3BUTHIO MBICTUTENBHBIX ONEPALUNA U 00IIEeMY HHTEIIEKTYyaTbHOMY Pa3BUTHIO.

He menee BakHBIM (PaKkTOpOM peanu3allid JaHHOM MPOrpaMMBI SIBISETCS CTPEMJICHHE
pPa3BUTh Yy Y4YalllUXCSl YMEHHE CaMOCTOSITeNIbHO paboTarh, AyMaTb, SKCIEPUMEHTHPOBATH B
ycIOBUAX J1aboparopuu 1eHTpa «Touka pocTa», a Takke NPUMEHSTH MOJyYeHHbIE 3HAHMS JUIS
pelIeHNs KaueCTBEHHBIX, KOJTMUECTBEHHBIX M AKCIIEPUMEHTAIbHBIX 3a/1a4 Pa3IMYHON CIIOKHOCTH.
ConepxaHue NPOrpaMMbl COOTBETCTBYET IO3HABATENBHBIM BO3MOXKHOCTSM IIKOJIBHUKOB U
IPEIOCTaBIIET UM BO3MOXKHOCTH paboTaTh Ha YpOBHE IOBBIINIEHHBIX TpeOOBaHM, pa3BUBas
y4eOHYI0 MOTHBALUIO.

Oco0eHHOCTbIO TaHHOM MPOrpaMMBbl SIBIISIETCS TO, YTO:

e OHa HarpaBJIeHa Ha JIOCTHIKEHHE OOydJaroImUMHCS B OOJBINEH CTENEHU JIMYHOCTHBIX U
MeTanpeAMETHBIX PE3yIbTaTOB;

® COCTaBJIEHA C YYETOM BO3PACTHBIX OCOOEHHOCTEN yUaIIuxcs;

® [IOCTETNICHHO BBOJUTCS MPOEKTHasl AESITEIbHOCTh — OT MHUKPO-IIPOEKTOB B 7 KJlacce [0
WH/IMBUyaJIbHBIX MIPOEKTOB B 9 Kilacce;

e yacTh y4eOHOTO BpeMEHH OTBEJICHA Ha perieHue 3aaa4 B popmare PISA.

Heas v 3apaun

Onupasicb Ha HMHAWBHIyaJbHblEe OOpa30BaTENbHBIE 3AMPOCHl U CIIOCOOHOCTH Ka)J0ro
peOeHKa IpU peatn3alyy MporpaMMbl BHEYPOUHOH IesATETbHOCTH 10 (u3nke «Dusnka B 3a1auax
Y DKCIIEPUMEHTaX», MOKHO JIOCTUYb OCHOBHOM LeJIU - Pa3BUTh y 00y4alOLIMXCH CTPEeMJICHHE
K JajbHellIeMy CaMOOINpPeNeIeHHI0, HHTENLICKTYaJlbHOH, HAy4YHOH W MNPAKTHYECKOM
CaMOCTOSATEIbHOCTH, 03HABATEIbHON AKTHBHOCTH.

Jns peanusanuu nenei Kypca TpeOyeTcs pelleHHe KOHKPETHBIX MPAKTHUECKHX 3ajad.
OcHoOBHBIC 321241 BHEYPOUHOM AeSITeJIbHOCTH M0 (pu3uKm:

* BBIABJICHME MHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH ywamumxcs K
pa3IM4YHBIM BUJIaM ACATEIbHOCTH;



* popMHUpOBaHUE MPEICTABICHUS O SIBICHUAX U 3aKOHAX OKPYKAIOILIEr0 MUPa, C KOTOPHIMH
IIKOJIbHUKH CTAJIKUBAIOTCS B IOBCETHEBHOM JKU3HU;

* (hopmupoBaHue TpeACTABICHUS O HAYYHOM METOJIC TO3HAHMUS;
* pa3BUTHE UHTEPECA K UCCIIEA0BATEIbCKON NEATEIIBHOCTH;
* pa3BUTHE OIBITA TBOPUYECKOMN JEATEIbHOCTH, TBOPYECKUX CIIOCOOHOCTEH;

* pa3BUTHE HaBBIKOB OpraHM3alMM HAyyHOro Tpyaa, pabOThl CO CIIOBapsAMH H
SHIMKJIONEUSIMU;

* CO3JaHME YCIOBHM JUIs pealu3allud BO BHEYpPOYHOE BpeMs MPUOOPETEHHBIX
YHUBEPCAIBbHBIX YUE€OHBIX ACHCTBUI B YPOUHOE BpEMS;

* pa3BuUTHE ONbITa HE(POPMATBHOTO OOINEHHs, B3aUMOJCHCTBUS, COTPYIHUYECTBA;
pacuIpeHre paMoK OOILEHHS C COLUYMOM.

* popMHpoBaHHE HABBHIKOB MOCTPOEHUS (U3MUECKUX MOJENIei U OIpeeieHNs IPaHull UX
MIPUMEHUMOCTH.

* COBEPUICHCTBOBAHNWE YMEHUI MPUMEHSTH 3HAHUS MO (PHU3HMKE IS OOBSICHEHHS SIBICHHMA
MIPUPOJIBI, CBOICTB BEIIECTBA, PEIICHUs (PU3NUECKUX 33/1a4, CAMOCTOATEIHLHOTO TPUOOPETEHUS U
OLIGCHKM HOBOH wuH(popManuu (HU3NYECKOTO COJCPIKAHUS, HCIIOIB30BAHUS COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOJIOTUH;

* WCIOJNBb30BaHHE TNPUOOPETEHHBIX 3HAHUNA W YMEHUH [JIs1 PEUICHHS TNPAKTHYECKUX,
JKA3HEHHBIX 3a/1a4;

* BKJIFOUEHHE YUYaIIUXCS B pAa3HOOOPA3HYIO JAESITENbHOCTh: TEOPETUUYECKYIO, TPAKTHYECKYIO,
AHAJIUTUYECKYIO, TOMCKOBYIO;

* BBIPA0OTKA TMOKUX YMEHUH MEPEHOCUTh 3HAHWS M HABBIKM Ha HOBBIC (DOPMBI yueOHOU
paboTHI;

* pa3BUTHE COOOPA3UTEIILHOCTH U OBICTPOTHI PEaKLUU MPU PEIICHUU HOBBIX Pa3IMYHbIX
(bu3MUecKNX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKOH e TeTbHOCTHIO.

H.]'[aHl/IpyeMble pe3yJabTaTrbl

JlocTkeHne TUIaHUPYEMBIX PE3YJIbTaTOB B OCHOBHOM IIIKOJIE MPOUCXOJUT B KOMIIJIEKCE
UCTIOJIb30BaHMUs  YeTBHIPEX MEKIUCHUIUIMHAPHBIX yueOHbIX mporpamm  («DopMupoBaHue
YHHUBEPCAJbHBIX YUeOHBIX AeiicTBHil», «DopmupoBanne MKT-koMIeTeHTHOCTH 00y4aromuxcs»,
«OCHOBBI y4eOHOUCCIIEZIOBATEIbCKOM M MPOEKTHON AeATeNbHOCTH», «OCHOBBI CMBICIOBOIO
YTeHUsI U pabOTHI C TEKCTOM») U Y4€OHBIX POTrpaMM 110 BCEM MPEAMETaM, B TOM YUCIIE MO (PU3MKE.
ITociie n3ydeHus: nporpaMMbl BHEYPOUHOU JeATENBHOCTH «DPHU3MKa B 3a[ja4aX U IKCIIEPUMEHTaxX»
oOyJaromuecs:

* CUCTEMATHU3MPYIOT TEOPETHUYECKHE 3HAHMS W YMEHMs 10 pPEIICHUI0 CTaHJApTHBIX,
HECTaHAAPTHBIX, TEXHUUECKUX M OJIMMITMAHBIX 33/1a4 Pa3IM4YHbIMU METOaMU;

® BLIpa6OTaIOT I/IHI[I/IBI/II[yaJ'IBHHﬁ CTWIb PCHICHUSA (I)I/I3I/I‘-ICCKI/IX 3aaad.

¢ COBCPHICHCTBYIOT YMCHHUS Ha IMPAKTHUKE IMOJIB30BaATHCA HpI/I60paMI/I, IMPOBOAUTH U3MCPCHUA
bu3nYeCKUX BeTMYMH (OMpEAENsATh IeHYy JeJeHHs, CHUMATh MOKa3aHWs, COOMIoNarh MpaBuUiia
TEXHUKH 0€30MaCHOCTH);

* Hay4aTcs MOJb30BaThCsl MPUOOpaMu, C KOTOPHIMH HE CTAIKUBAIOTCS Ha ypoKax (pU3UKHU B
OCHOBHOM IITKOJIC;

* pa3palboTalOT U CKOHCTPYUPYIOT MHPUOOPHI M MOJAENM Ul TOCiedyroued paboTsl B
KaOuHeTe (PU3UKU.

* COBEpIICHCTBYIOT HAaBBIKM IMCBMEHHOW M YCTHOM pe€Yd B IPOLIECCE HANHUCAHUA
HCCJIEJIOBATENIbCKUX padOT, MHCTPYKUMHA K BBIIOJHEHHBIM MOJEISIM W MpudOpaMm, Mpu
BBICTYIUICHUSX HAa HAYYHO — MPAKTUYECKUX KOH(PEPEHIMIX Pa3IMYHbIX YPOBHEH.
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* ONpEICTAT JajbHEWIIee HANPABICHUE PAa3BUTHSI CBOUX CIIOCOOHOCTEH, cepy HaydHBIX
WHTEPECOB, OMPEACISATCS ¢ BEIOOPOM JalbHEUIIEro 00pa3oBaTeIbHOr0 MapuIpyTa, albHEHIIIETO
npod st O0ydeHHs B CTAPIICH MIKOJIC.

Ilpeomemnvimu pe3ynvmamamu nporpaMMbl BHEYPOUHOH IESITEINBHOCTH SBISIOTCS:

OOyyaromuiicss MOMyYUT BO3MOXKHOCTH Ui (POPMHUPOBAHUS CIEAYIOUINX TMPEIMETHBIX
PE3yJIbTaTOB:

® 3HAHMS O MPUPOJIE BAXHEHUIINX (HU3NIECKUX SBICHUH OKPYXKAIOUIETO MUPa U IOHUMaHHE
cMbIcia (PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBA3b N3yYEHHBIX SBICHHIA;

® YMEHHS IIOJIb30BATHCS METOJJAMU HAYYHOTO HCCIIEAOBAHUS SIBICHUI IPUPOJIBI, IPOBOJUTH
HaOTIOZICHN S, IJITAHWPOBATD U BBIMIOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh Pe3ybTaThl U3MEPEHUH,
IPE/CTABIATh PE3Y/IbTaThl U3MEPEHUH C MOMOLIBIO TabIHI, TpauKoB U GopMyi, 0OHAPYKHUBATH
3aBHCUMOCTU MEXy (PU3UUECKUMHU BEIUYMHAMU, OOBSCHATH MOIYUYCHHBIE PE3YAbTATHl U JeNaTh
BBIBO/IbI, OLICHMBATH IPAHMIIBI IOIPEITHOCTEN PE3yIIbTaTOB H3MEPEHHIA;

® YMEHHUS IPUMEHSTh TEOPETHYECKHE 3HAHUS 110 (PU3MKE Ha MIPAKTHKE, pemars Gpusndeckre
3aJa4¥ Ha IPUMEHEHHUE TTOJTyYeHHBIX 3HAHUIA;

® yMEHUS U HAaBBIKH IPUMEHSTH TOJTYYESHHBIC 3HAHUS JUIs1 OOBSICHEHUS IPUHIUIIOB IEHCTBUS
BOKHEHWIINX TEXHUYECKUX YCTPOWCTB, PEIICHHS NPAKTUYECKUX 3a/ad MOBCEIHEBHOW KHM3HH,
oOecriedeHrs: 0€30MaCHOCTH CBOCH JKHM3HH, PAlMOHAIBHOTO MPUPOAONONB30BAHUS U OXPaHbBI
OKpY>KaloIeH cpepl;

¢ hopMupoBaHue YOSKICHUS B 3aKOHOMEPHOM CBS3M M MI03HABAEMOCTH SIBIICHUH ITPUPOJIB,
B 00OBEKTHBHOCTH HAyYHOTO 3HAHHs, B BHICOKOM IICHHOCTH HAayKd B Pa3BUTHUU MaTepHUaIbHON H
JYXOBHOMW KYIBTYpPHI JIFONIEH;

® Pa3BUTHE TEOPETHYECKOTO MBIIUICHHS HA OCHOBE (pOPMHUPOBAHHS YMEHHUN YCTaHABIUBATH
(baxThl, pa3aryaTh MPUYUHBI U CIEICTBUS, CTPOUTH MOJICIIN U BBIJIBUTATh TUTIOTE3bI, OTHICKHBATh
U (GOPMYIIUPOBATh JTOKA3aTEIbCTBA BBIABUHYTBHIX THUIIOTE3, BHIBOIUTH W3 JKCIEPHMEHTAIBHBIX
($aKTOB ¥ TEOPETHUECKUX MOZIeNeH (prU3HUeCcCKre 3aKOHBI;

® KOMMYHUKaTHBHbIE yMEHUS: JIOKJIAIbIBATh O pE3yJbTaTax CBOEr0 HCCIIEIOBaHMS,
y4acTBOBaTh B JIUCKYCCHUH, KPAaTKO M TOYHO OTBEYAaTh HA BOINPOCHI, UCIOIb30BATh CIPABOYHYIO
JUTEPATypy U APyTrhue NCTOYHUKHA UHPOPMAITUH.

Memanpeomemnvimu pezyrbmamamu IPOrpaMMbl BHEYPOUHOU AEATEIbHOCTH SIBIISIFOTCS:

OO0yyaromuiicss HOTY4YUT BO3MOXKHOCTD JUIsl JOPMUPOBAHUS CIEIYIOIIUX METalpeIMETHBIX
pE3yNBTaTOB:

® OBJIAZICHUC HaBBbIKaMH CaMOCTOSATCIBHOI'O HpI/IO6p€TeHI/I$I HOBBIX 3HaHI/II\/JI, opraHusanvun
yu4eOHOW JEeSATENIbHOCTH, IIOCTAHOBKM IleNiel, IUIAaHUPOBAaHUS, CAMOKOHTPOJS M OLEHKHU
pE3YNbTAaTOB CBOEH NEATEIbHOCTH, YMEHMSAMH IPEIBHUIETh BO3MOYKHBIE PpE3YJAbTaTbl CBOMX
JIEHCTBHIA,

® [IOHUMAaHHEC pa3n1/1tnxn?1 MCKAY UCXOOHBIMU (baKTaMI/I U TUII0TE3aMu 1JI1 UX 06’I)$[CH€HI/I$[,
TEOPETUYECKUMH MOJIENISIMU U PEaIbHBIMU 00bEKTaMU, OBJIaJICHHE YHUBEPCATIbHBIMU y4eOHBIMU
HGﬁCTBHﬂMI/I Ha IMpuMeEpax rurnoTe3 ajisd 0ODBSCHEHUS U3BECTHBIX (baKTOB nu BKCHepHMeHTaHBHOﬁ
IPOBEPKHU BBIIBUTAEMBbIX THIIOTE3, pa3pabOTKU TEOPETUUECKUX MOJIENIE TPOIIECCOB WIIN SIBJICHUH;

¢ hopmMUpoBaHKE YMEHHI BOCIIPUHUMATH, ITepepadaThIBaTh U MPEIbIBIATH HHPOPMALIUIO B
CJIOBECHOI1, 00pa3Hoii, CUMBOJIMYECKOI (hopMax, aHATM3UPOBATh U IepepadaThIBaTh NOTYyYEHHYIO
UH(OPMAIIMIO B COOTBETCTBUU C MOCTABJICHHBIMM 3a/1auaMH, BBIAEISATh OCHOBHOE COZIEp)KaHUE
MMPOYUTAHHOI'O TCKCTA, HAXOJAUTH B HEM OTBETHI Ha TTIOCTABJICHHbBIC BOIIPOCHI U U3JIararb €ro,

¢ IpHOOPETEHNE OIbITA CAMOCTOSTEILHOTO MOMCKA, aHanu3a M oTOOpa MH(pOpMAIUU C
UCTIOJIb30BAaHUEM PA3TIMUHBIX HCTOYHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOIOTUH [T PELIeHUs
ITO3HABaTCJIbHBIX 3aaa4,

® pa3BUTHUC MOHOJIOTHYECKOH M )manomqecmﬁ p€un, YMCHHA BBIpaXaTb CBOH MBICIIH,
CHOCOOHOCTH BBICTYIIMBATh COOECEIHMKA, MOHMMATh €ro TOYKY 3pEHMs, NpPU3HABaTh IPAaBO
JIPYroro 4ejioBeKa Ha HHOE MHEHHE;
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® OCBOCHME NPUEMOB JICHCTBUI B HECTAHIAPTHBIX CUTYALUIX, OBJIAZICHUE SBPUCTHUECKUMHU
METOJIaMH peleHHs TPodiieMm;

¢ hopmupoBaHre ymMeHH paboTaTh B TPYyMIE C BBHIMOJHEHHEM PA3JIMYHBIX COLMAIBHBIX
poJiei, PeICTaBIIATh U OTCTAaUBaTh CBOU B3IVISLJIbl U YOEXKIEHUS, BECTH TUCKYCCHIO.

PeryastuBHbie YY/I

OOyyaromuiicss NOAYYUT BO3MOXHOCTh Ui (DOPMHUPOBAHMS CIEAYIOIIUX PEryasTHUBHBIX
YVI.

® YMEHHE CaMOCTOATEIBHO ONPEACTATh LEeIH 00y4eHHsI, CTaBUTh U (HOPMYITMPOBATh HOBBIE
3ajjadyd B yu€Oe M IO3HABaTelbHON JEATENbHOCTH, pa3BUBaThb MOTHBBI U HMHTEpEChl CBOEH
IIO3HABATEIILHOMN EATEIIBHOCTH.

e YMeHHE CaMOCTOSTEIbHO IUIAHMPOBATh IyTH JOCTIDKCHUS Leseil, B TOM 4HCIE
aJNbTepHATUBHBIC, OCO3HAHHO BBHIOMpaTh Hanboee H3PPeKTUBHbBIE CIIOCOOBI pelIeHHs y4eOHBIX U
IIO3HABATENIFHBIX 33/1a4.

e YMEHHE COOTHOCUTH CBOM JEHUCTBHUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JESTEIbHOCTH B NpolLlecce IOCTHKEHHUS pPe3y/bTara, ONpeneisiTh CIOCOObI
JeHCTBUI B paMKax MpPeIOKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATh CBOU JEHUCTBUS B
COOTBETCTBUH C U3MEHSIOILEHCS CUTyalluEH.

o YMeHHE OLCHUBATL IIPABUJIBHOCTH BBIIIOJHCHUA yqe6H0ﬁ 3aga4u, COOCTBCHHBIC
BO3MOKHOCTH €€ PCLICHUA.

e BiiasieHre 0CHOBaMHU CaMOKOHTPOJISI, CAMOOLICHKH, IIPUHATHUS PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOI'0 BBIOOPA B yueOHOM U MO3HABATEIbHOMN JESATEIbHOCTH.

ITo3naBareasHbie Y Y]]

OO0yyaromuics MOydUuT BO3MOKHOCTD Il (POPMHUPOBAHUS CIETYIOUINX TO3HABATEIHHBIX
YVI.

e YMEHME ONpeAessATh IOHATHS, CO3/1aBaTb OOOOLIEHMs, YCTaHABIMBaThb AaHaJIOTUH,
KJIaccu(UIIUPOBATh, CAMOCTOSATEIIEHO BHIOMPATh OCHOBAHMS M KPUTEPUU JUI KIaCCU(PUKAIIHH,
yCTaHABIMBaTh NPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOMTh JIOTUYECKOE  pAaCCyXJEHHeE,
yYMO3aKJIfoueHne (MHIyKTUBHOE, IeTyKTUBHOE, TI0 aHAJIOTHH) U JIeJIaTh BHIBOBI.

* YMeHue CO31aBaTb, IPUMCHATH U HpeO6pa3OBI>IBaTB 3HaKN 1 CUMBOJIbI, MOACIHN N CXCMbI
AJI pCIICHUA y‘-I€6HI>IX " IMMO3HaBaTCIBHBIX 3a1a4.

o CMBICTIOBOE UTCHHE.

.q)OpMI/IpOBaHI/Ie U Pa3BUTUC ISKOJOTMYCCKOI'O MBIINUICHHUA, YMCHHUC INPUMCHATHL €ro B
HO3H8.B8.TCJILHOI>'I, KOMMYHHKaTHBHOﬁ, COHHaHBHOﬁ IMMPAKTHUKEC U HpO(i)CCCHOHaHBHOﬁ OpHUCHTAalNH.

e PazBuTie MOTHMBAallMM K OBJIAJICHUIO KYJIBTYpPOM AKTMBHOI'O MCIOJIB30BAHMS CIOBapey U
JPYIUX IOUCKOBBIX CHCTEM.

KommynukaruBubie YY/[

e YMEHME OpraHU30BbIBaTH Y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JAEATEIbHOCTH C
YYUTENEM U CBEPCTHUKAMU; pabOTaTh UHMBHIYAJIbHO U B IPYIIE: HAXOAUThH OOIIee peleHre U
pazpemiarb KOH(IMKTHI Ha OCHOBE COIVIACOBAaHMUSA MO3ULUN U y4€Ta HHTEPECOB; (GOPMYIUPOBATh,
apryMeHTHPOBATh U OTCTaUBaTh CBOE MHEHUE.

e YMEHHE OCO3HAaHHO HCIIOIb30BaTh pPEUEBBIE CPEACTBA B COOTBETCTBUH C 3ajayei
KOMMYHUKAIIMH JUIs BBIPOKEHHsI CBOMX YYBCTB, MbICIIEH M MOTpeOHOCTEH JUIsl MIIaHUPOBAHUS U
PETrYIILIMN CBOEH JNESATENIBHOCTH; BIAJEHUE YCTHOM M MHCBMEHHOM pEeYbl, MOHOJIOTMYECKON
KOHTEKCTHOM pEUbIO.

e DopMupoBaHWE M  Pa3BUTUE  KOMIIETEHTHOCTM B  OOJacTH  HCIIOJb30BAHUSA
MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHonorui (nanee — UKT).

Jluunocmuvimu pe3yiomamamu NporpaMmbl BHCypO‘IHOfI ACATCIIBHOCTH ABJIAIOTCA:



OOy4aromuicsl MOJXYYUT BO3MOXKHOCTH JJIsI (DOPMUPOBAHUS CIEAYIOIINX JIMYHOCTHBIX
pe3yIbTaroB:

® Pa3BHUTHUC NTO3HABATCIIBHBIX NHTCPCCOB, MHTCIUICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCT€I71;

¢ yOeXKIEHHOCTh B BO3MOXKHOCTH MO3HAHMS TPHUPOIBI, B HEOOXOJMMOCTH Pa3yMHOTO
HUCIIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ HAaYKHu U TEXHOJIOT I JJIsA I[aJILHef/'IH_ICI‘O Pa3BUTHA YCTTIOBCUCCKOT'O
o0IecTBa, yBa)KEHHE K TBOPIIAM HAyKH M TEXHHMKH, OTHOIIEHHE K (DU3MKE KaK K DJIEMEHTY
0011eUeI0BEYECKOM KYIbTYpHI;

® CAaMOCTOATEIBHOCTD B TPUOOPETEHUH HOBBIX 3HAHUH M MPAKTUYECKUX YMEHUIA;

® 'OTOBHOCTB K BBI60py JKU3HCHHOI'O ITyTU B COOTBETCTBUU C COOCTBEHHBIMHU HHTCpCCaMU U
BO3MOXKHOCTSIMU;

® MOTHBALUS 00PA30BaTEIbHON JIESTEIBHOCTH Ha OCHOBE JIMYHOCTHO OPHEHTHPOBAHHOTO
HIO/IX0/1a;

¢ (hopMUpOBaHKE IICHHOCTHOTO OTHOILIECHUS APYT K JAPYTY, K YIUTEINI0, K aBTOPAaM OTKPBITHH
¥ 1300peTeHNH, K pe3ybTaraM 00ydeHusl.

TemaTuueckoe INIAHUPOBAHHUE

7 xJ1acc
Ne Ha3zBanue pasaesa, TeMbl Koamusecrso Teopus IIpakTuka
4yacoB
1 Bsenenue 4 2 2
2 ®duszuka u BpeMmeHa roja: Ou3uka 0CeHblo.
[TepBoHauagbHBIE CBEJACHHUSI O CTPOCHUH 4 2 2
BEIIECTBA
4 BzaumopeiictBue el 8 2 6
5 Pa3 3amauka, aBa 3aja4uKa 4 4 0
6 ®dwusnka u BpemeHa roga: Ousnka 3uMoit. | 2 1 1
7 Cuutel B ipupose 11 5 6
8 Pa3 3amauka, nBa 3a7auka 4 2 2
9 JlaBnenue 6 2 4
10 ®dwusuka u BpemeHa rona: du3nka BecHOW. | 3 1 2
11 OHeprus 12 5 7
12 OU3UKU U TUPUKU 4 2 2
13 ®duznka 1 BpemeHa roja: Ou3nka JeToMm. 5 2 3
UTOro 70 31 39
8 KIacc
KoaunuecTBo
Ne HasBanme pasnena, TeMbl 4acoB Teopus Hpakruka
1. ®dwusnka v BpeMeHa rojia (IIOBTOpEeHHUe) 8 5 3
2. | IIpoekTHast AesITETLHOCTD MO (PU3HKE 7 3 4
3. | MonekynspHas Gpu3nka 11 7 4
4. | ®u3uKa u 3JIEKTPUUECTBO 19 8 11
S. ®dusuka Kocmoca 3 1 2
6. Maruetusm 5 2 3




7. | IlpoexTHas AeATEIbHOCTD 7 2 5)
8. | Crerosbie snmenus 6 2 4
9. | locTmxeHus: COBpeMEHHOM (PU3UKHU 4 3 1
UTOoro 70 33 37
9 kiacc
KoummuyectBo
Ne Haszsanmue pa3jena, TeMbl 4ACOB Teopus IIpakTuka
1 BBenenue 5 4 1
2 Mexanuka 8 4 4
3 3aKOHbBI COXpaHEHUs 6 4 2
4 Pabora sHeprus 5 2 3
5 DJIEKTPOMArHUTHBIE SIBJICHUS 10 6 4
UTOro 34 20 14

Copep:kanue nporpaMmmbl

7 KJ1ace

TEMA 1. BBEJJEHHUE (44)
Teopusi-24. BogHoe 3ansTHe. IHCTpYKTax 10 oXpaHe TpyAa Ha 3aHATUsIX. [lone3Hble cCbUIKU
no ¢usuke B MuTepHer. Metonsl uzyueHus ¢usndeckux siBieHuil. OU3NYECKUN SKCIIEPUMEHT.
[TorpemHOoCT mpsAMBIX U3MepeHud. [IpaBuia mNpoBEAEHUS IIKOJBHOIO OJKCIIEPUMEHTA.
Komnbrorepsl B (HU3MYECKUX HMCCIEJOBAHUAX M NMpU H3ydyeHuW ¢usuku. [IpaBuna co3manus
AJIEKTPOHHOM NIPE3EHTALH.
IIpakTnka-24. M3mepeHue (u3NYECKUX BEIMYUH C IOMOIIBIO IM(POBOI J1abopaTopuu.
Ornpenenenue 1eHBI AesieHust TpuoopoB. OrpeaesieHne pacCTOSHUN 10 HEOCTYIHBIX 0OBEKTOB.
Onpenenenue oobeMa Tel pa3indHoil popmel. M3mepeHue ToMMUHBI JIUcTa Oymar.
TEMA 2. ®U3UKA U BPEMEHA I'OJA: ®U3UKA OCEHBIO (34)

Teopus-14. 3aragouHoe BemecTso — Boja. Tpu cocrosHus Bonbl. MHTEpecHOE O Boze.

['unore3sl MpOMCXOXKIACHUS BOABI Ha 3eMie, 3HaueHHEe (QU3NYECKUX U XUMHUYECKHX
CBOWCTB BOJIbl, CTPOCHUE MOJIEKYIIbI BOJIbI, 0OBSICHEHHE CBOMCTB BOJABI B PA3JIMYHBIX arperarHbixX
COCTOSHMSIX. POJIb BO/BI B KU3HM YEJIOBEKA.

IIpakTuka-2 4 DKcKypcus Ha OCEHHIO npupoAy. [IpoBeneHne HabIOIeHUI TPOSBICHUS
buznueckux sBieHui oceHblo. Cozmanue mnpeseHTaruu «@usznka OceHpio». Pabora c
[Tporpammoii Power Point mo co3ganuto crnaiiios.

TEMA 3. IEPBOHAYAJIBHBIE CBEJJEHUSA O CTPOEHUU BEIHIECTBA (44)
Teopusi-4u. IlnanupoBaHue PU3NYECKOTO FIKCIIEPUMEHTA — KakK Joka3arh Teoputo. Ot Jlekapra
J0 Hammx gHeil. bpoyHoBckoe nBukenue. Hano-texnonornn. Counnenune «Mukpomup». Mukpo
BEJIMUMHBI B HallleH KU3HU.

IIpakTnka-24  Pacmmpenue ten npu HarpeBanuu. M3amepenue ckopoctu auddy3un. Monenu
arperaTHbIX COCTOSIHHM (UTpa)

TEMA 4. B3BAUMOJIEUCTBHUE TEJI (84)
Teopusi-24. Mexanndeckoe ABMKEHHE U B3auMojneicTBue. Kak OBICTPO MBI ABMXKEMCS
(cmoxxenne ckopocteit)? Korma mbl nBmkeMcss Bokpyr ConHIla ObICTpee - JTHEM WM HOYbIO?
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[Ipumepsbl pa3IUyYHBIX 3HAYEHUM BEIMYMH, OMUCHIBAIOIIMX MEXAHUYECKOE IBH)KEHHE B KHUBOU
npupoze. Mcronb3oBaHue B TEXHUKE TPUHIIUIIOB IBUKEHUSI dKUBBIX CYILIECTB. SIBICHNE HHEPLIUU.
«HenonswxkHas GanrHs». Uto n3ydaer craruka? Busl paBHOBeCHS.

IIpakTuka-6uy.  V3mepenue OBICTPOTHI peakUMU 4YenoBeKa. V3MepeHue CKOpOCTH XOABOBI.
DKCHeprUMEHTaIbHBIE JOKa3aTeIbCTBA SIBICHHUS WHepuuH. IlomroroBka BuueoduibMa PO
aBiieHne uHepiuu. M3mepenne maccel 1 kammu Boabl. OmnpenenieHue TUIOTHOCTH MPUPOTHBIX
MatepuanioB. OmnpezaesieHne o0beMa M IUIOTHOCTH cBoero Tena. OmpeneneHue oObEMa(MacCh)
MIPOJYKTOB B yIakoBke. M3roToBiieHre paBHOBECHOM UTpyIIKHU. Penienue 3a1au.

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

Teopusi-54. [Ipasuna pemenwns u opopmueHus 3aaad. [louck ommbok. Pemenne 3aHnMaTebHBIX
3anad. Pemenue 3anaq B popmare [TN3A.

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

Teopus-1u.  CHer, nen, u Mmerens. CHeXUHKUA B Bo3ayxe. CHexxuHku Ha 3emie. Croucras
CTPYKTYpa CHEKHBIX MOKPOBOB. Pexxensius. Jlen na 3emne. 'opHbiil negHuk. JIBuxkeHue JeaHuKa.
Kakne OpiBatoT Metenu. MHUKpOCTpYKTypa HH30BBIX MeTeneil Bomuer Ha cuery. Kak manmexo
HEPEeHOCUTCSl CHer Metenblo. IIbuieBble Oypu M MeTenu: CXOACTBO M paznuuusd. Dusuka y
HOBOT'OJTHE EJIKU.

IIpakTnka-1 ¥ @usuka - Hayka 0 npupone. MOXHO JIM U3ydaTb NPUPONY 3UMON?

[Iporynka Ha 3UMHIOIO IPUPOAY.

TEMA 7. CWJIbI B ITPUPOJE(114)

Teopusi-S4. Cuita — BeKTOpHas BeIMYMHA (JIMHAMUYECKOE pellieHue 3a1a4). Bec 1 HeBeCOMOCTb.
Cuna tpenus. Counnenue «Mup 6e3 TpeHUsI».

3aKoH BceMUpHOTO TAroreHusi. CTpoeHue CONHEYHON cucTeMbl. [11aneThl 3eMHOM TPyYIIIIbI.
[Tnanersi-ruranTsl. Cuiia TSOKECTH Ha Apyrux miaHerax. CrnyrHuku miaHet u Jlyna. HaGmronenue
Jlynel. Manble Tena, opOUTHI M MEPUOJUYHOCTh KOMET. «3BE3/10Maibl», WIH I10YEMY 3BE3/Ibl HE
nasaroT? 3Be3aHoe He6o. Co3Be3aus. 3HAKOMCTBO C IIPOrpaMMaMHy IO aCTPOHOMMHU. Bpems u ero
n3mepenue. Kanengaps.

IIpakTuka-64. 3annmarensHbii onbIT «Iapuk Ha HUTHY. OnpeneneHne NeHTpa TSHKECTH
Tena. 3aHUMarenbHble (Urypsl Ha paBHOBecHue. M3roromieHue conHeyHblx yacoB. Co3maHue
JYHHOTO KaJieHJaps ¢ moMolbio nporpammbl Power Point. Mi3MepeHue *ecTKOCTU MPYKUHBI.
W3mepenne korpduuueHTa CUIbl TPEHUS CKOJNbKEHUS Ha KpBUIbLE MIKOJIBI WU JIPYTUX
MIOBEPXHOCTSX.

TEMA 8. PA3 3AJTIAYKA, JIBA 3ATAYKA (44)

Teopus-24. Cucrema CH n ee 3HaueHue. /luHamMHuecKoe pelIeHHME 3aa4 Ha CIIOKEHHUE CHIL.
Pemenue 3annmarensHbIxX 3a1a4. Pemenne 3agau B opmare [TU3A.

IIpakTuka-24. Onpenenenne Beca CyMKH IIKOJAbHUKA. OnpeneseHne Macchl U Beca BO3[yXa B
KOMHare.

TEMA 9. JABJIEHHUE (64)

Teopus-2u. JlaBnenue TtBepabix Ten. 3akoH Ilackans. JlaBieHune B KUIKOCTH.
I'mapocrarnyeckuil mapagokc. ArmocdepHoe aapieHue. Poib arMocepHOro aaBieHUs B
npupoje. ATMmocdepHoe AaBiieHue u noroga. ToHOMETp, MaHOMETPBI. ATMOc(hepHOe 1aBJIeHHE B
xu3HU venoBeka. Kak mbl npimmm? Kak mbl meém? «lopHas Oone3Hby», BIUSHUE aTMOC(HEPHOTO
JaBJICHUS Ha cCaMOYyBCTBHUE Jtofiell. PemieHne 3aHMMaTeNbHBIX 3a/1a4.

IIpakTuka-44. M3ydeHne 3aBUCUMOCTH JaBJIECHUS OT IUIOIIAIU IOBEPXHOCTH C IIOMOIIBIO
JaT4YHKa JaBJIeHUs. 3aHUMaTeNIbHBIC OBITHI «[lepeBEPHYTHIN cTakany, «POHTaH B KOJIOEY, «Sit1o
B OyTbuike». [IpubophI JUIsi M3MEpeHusl JaBJlIeHUs — M3rOTOBIEeHHE Oapomerpa. ATMocdepHoe
naBineHre u  MeaunuHa. llnpun, nunerka, MmenunuHckas OaHka. KpoBsHoe naBieHue.
Onpenenenne paaBieHUsT KpoBH y uenoBeka. OnpeneseHue BBICOTHI 3[aHUS C IOMOIIBIO
OGapomertpa.

TEMA 10. ®PU3UKA U BPEMEHA I'OJIA: ®UU3UKA BECHOI (34)
Teopus-14. Temneparypa. Tepmomerp. [IpuMepsl pa3IMUHBIX TEMIIEPATYp B IPUPOJE.



IIpakTuka-24y. Dkckypcus Ha npuponay. [IpoBenenne HaOMIOACHHUN TPOSBICHUS (DU3NUECKHUX
SBJICHUI BecHOM. M3MepeHue Temmeparypsl OUBBI Ha TIIyOMHE U TIOBEpXHOCTHU. MccnenoBaHue
KalWUISIPHBIX SIBICHUH.

TEMA 11. JHEPT'UA (124)

Teopusi-S4. Paznuunble BUIBI YHEPrUH, WCIOIb3yEeMbIE JIOAbMH, W MX 3amackl. KocBeHHBIE
u3Mepenus. Ilouemy pabota W SHEprus MMEOT OIHY eIuHHIY u3MepeHus? HecucremHbie
€IMHUILIBI. DHEPrusl U MUIIa: OCHOBHI IPAaBWJIBHOTO MUTaHMs. PellieHne 3aHMMarenbHBIX 3aj1au.
Pemenue 3anau B popmare [TN3A.

IpakTuka-74. 3mMepenrne KUHETUUYECKOW SHEPTUM Tela. Mi3MepeHue noTeHIuaabHOW YSHEPTUH.
Mento mkonpHuKa. Co3naHue Npe3eHTaluu O NpaBUiIbHOM nuTaHuu. OnpexneneHue padoThl U
MOIIHOCTH pyK. OrmpeneneHne MeXaHHUYecKol paboThl Mpu MpBDKKE B BbIcOTy. OmperneneHue
CpemHell MOITHOCTH, pa3BuBaeMoil mpu Oere Ha aumcranuuto 100M. Ompenenenue cpemHen
MOIIHOCTH, Pa3BUBAaEMOM IpH npucenanuu. Mzmepenue cpegHeil MOIIHOCTH, pa3BUBAEMOM MPU
nogbemMe 1o JiectHuue. OrnpeneneHue BbIMIPbILIA B CHUJIE, KOTOPBIM JaeT NOABMXKHBIA U
HenoaBkHBIN 0510K. CpaBHeHue KII1/[ mogBukHOTrO 0J10Ka M HAKJIOHHOM TJIOCKOCTH.

TEMA 12. PU3UKHU U JIUPUKHU (44)

Teopusi-24. ®u3nka B XyJJOKECTBEHHbIX IPOU3BEACHUAX. JloCcTHKEHUSI COBpeMEHHON (DU3UKHU.
IIpakTuka-24. M3roroBneHne camMofenbHbIX KapTuH «PHU3MKa B BECENBIX KapTHHKAaX». YpPOK-
npezacrasieHne «Pusmueckue (HOKychl». 3amyra dIEKTPOHHON mMpe3eHTamun «Mup Tiiazamu
buzuKay.

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

Teopus-24. Kaxoit mecsn snera camblii sxapkuii? XKapkoe neto u nuensl. Kak 1 xorjga npaBuiabHO
cpe3ath 1BeThI? Ha kauensx "myx 3axBarbiBaeT".

IIpakTuka-34. OnbITe Ha 1ade. DKcKypeust «PHU3uKa y Boroema.

8 kiaacce

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

Teopus-S4. BeogHoe 3ansatue. MHCTpyKTax IO oXpaHe TpyAa Ha 3aHATHAX. [lorpemHocTs
npsaMbIx u3mepeHuid. Kiacc tounoctu npubopos. Urenue rpaduka. BeiBoasl mo pesynbraram
skcnepumMenTa. Llena nenenus mkansl npudopa. KocBennbsie uamepenus. IlpaBuna nposeneHus
HIKOJIBHOTO 3KcnepuMeHTa. OdopmiieHne 37IeKTpOHHOro oTueTa 00 3KclepuMeHTe. Pemenue
3a/1a4.

IIpakTnka-3 4. M3Mmepenue (u3NYECKHX BEJIWYMH C MOMOIIbIO IU(POBOI J1abopaTtopuu u
nocrpoeHue rpagukoB. MccnenoBaHue 3aBUCUMOCTH CWJIBI  YIIPYrOoCcTH OT Beca Tena.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS OT IMPYKUMAIOIIEH CHIIBI. DKCIIEPUMEHT [ anuies.
TEMA 2. IPOEKTHASA JEATEJBHOCTD IO ®U3UKE (74)

Teopusi-3. YTo Takoe HayuyHBIH MPOEKT M KaK ero moAroroBuTs? CuTyalus u npoodiema. AHain3
criocoboB pemieHus: mpoodiiembl. TpeboBanusi K uccienoBaresbckod pabdote. IlmanupoBanue
nestenbHOCTH. TpeOoBaHus K 0pOPMIICHUIO IPOEKTHOM paboThl 10 GH3HKeE.

IIpakTuka-4 4. BeinonHenue MUKpo-TipoekTa B rpymie. OpopmiieHre U 3aluTa.

TEMA 3. MOJIEKVYJIAPHASA ®U3UKA (114)

Teopus-74. «BonmebdHoe» cBONCTBO 3HEprur. Makpo U MUKpO MapamMeTpbl U UX CBS3b.
dazoBblie nepexonbl. BoasHol map B arMocdepe: oOpa3oBaHue 00JIAKOB, TyMaHa, pOCHI, HHEs.
AtmocdepHbie ocanku: cHer, rpai. Touka pocbl. [loBepxHocTHOe HaTspkeHue. KanusuispHbie
SIBJICHUS U IBU)KEHUE KUJIKOCTU 10 TpyOam. 3akoH bepHysuiu, moabeMHas cuiia Kpblia. Mopckue
TedeHusi. COBpEMEHHBIE MaTepHalibl: HMCIHOJB30BAHME KOMIIO3UTOB, MXUAKHAE KPHUCTAJUIbIL.
['padmueckoe nmpezcTaBiIeHne TEMIOBBIX NpoleccoB. Pemenue 3anau B popmare [TN3A.
IIpakTuka-44. DOKcrniepuMEHTAIBHOE JOKA3aTEIbCTBO PA3JINYMS CBOMCTB BEIIECTB B PA3JIMYHBIX
arperatHelx cocTosiHUsAX. Hekoropble cBoOMCTBa KpHCTALIOB. M3roroBiieHHME CcaMOAEIbHBIX
npubopoB. M3mepeHune BIaXHOCTH BO3/yXa B MOMEIIEHWH M Ha ynuue. M3mepeHue ckopocTu
UCTIapeHUs Pa3IMYHBIX BEIECTB. 3aHMMATENbHbIE ONBITHI U BOIPOCHI: KUIIEHHE BOJIbI B OyMaXHOM
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KOpOOKe, KHIIEHHE BOAbl KOMHAaTHOW Temneparypbl. M3MmepeHne Cuiibl MOBEPXHOCTHOIO
HarsokeHus. lapuk B a’spoamHamuyeckoil TpyOe. BrIpammBanue KpucTaia COJIM Ha OCHOBE.
M3roroBieHne MakeTa KpPUCTAJUIMYECKOM PpEHIeTKH Kommo3uTa. M3rorosieHue Mopenu
peaktuBHOTO nBUTarens. 3ydenue padorsl JIBC Ha MakeTe U 3JEKTPOHHOM MOJICIH.

TEMA 4. ®PU3UKA U SJIEKTPUYECTBO (194)

Teopusi-84. DnexTpuyeckue sBIeHUS. DnekTpuzauus tein. [IpuHoun paboTsl ckaHepa.
AtmocdepHoe amexkrpudectBo. I'pozoBas Tyua. Ilpupona monHun. Kakue ObIBarOT MOJIHUM.
[Tpuniune! anekTpode3onacHocTH. OCHOBHBIE XapaKTEePUCTUKH 3J1.TOKa. HecucTeMHbIe eIMHUIIBI
paboTel Toka. Pemenue 3agad.

IpakTuka-11y

B3aumMHoe nputskenne u orrankuaHue «CynTaHOBY; ONBITHI IO uekTpu3auuu. Habmonenue
pa3iIMYHBIX BHUJOB MCKpPOBOro paspsnaa. lccienoBanue IpPOBOJHUKOB U HENPOBOJHUKOB
anekTpuyecTa. [losyuyeHue 51.TOKa B JKMIKOCTH, 3JeKTponau3. M3roroeieHue Oarapeiki.
OKCIIEpUMEHTAJIBHOE  JIOKA3aTeabCTBO 3akoHa Owma. l3yueHue pasiIuyHBIX COEIMHEHUN
npoBoAHUKOB. Co31aHue pas3IM4HbIX HPUOOPOB(MIPYLIEK) HA OCHOBE AJIIEKTPOJBUIATENS.
OKCIIepUMEHTAJIbHOE  JIOKa3aTenbcTBO  3akoHa  Jlxkoyna-Jlenma.  Co3pmaHue  cyeTyuka
JIEKTPOIHEPTUU U U3YUEHHUE €r0 pabOThl.

TEMA 5. ®U3UKA KOCMOCA (34)

Teopusi-14. ®usnueckas npupona HedecHblx Ted. Ilonersl k apyrum ruianeram. Poib
KOCMOCa B JKM3HU COBPEMEHHOIo o0IecTBa. MexayHapoiHOE COTPYAHUYECTBO B OCBOEHUU
KOCMOca.

Ipakruka-2 4. Cozganue 2nekTpoHHOW mpe3eHTanuu  «Kocmoc. Ucropus
KOCMOHABTUKW». [lonroToBKa npa3gHoBaHus JHS KOCMOHABTUKH.

TEMA 6. MATHETU3M (54)

Teopusi-24. Maruutnoe nose 3eminu. Komnac. MarauroOuosnorus. Marautseie Oypu.
®eppomarnernku. Cuna Jlopenna. [[BuxeHue 3apsskeHHOM YacTUIIBI B OTHOPOAHOM MAarHUTHOM
nosie. Jlromunecuennus. [onsipuelie cusnus.

IIpakTuka-3u. M3yuyeHue MarHUTHBIX JMHUA [OCTOSHHOrO MarHuta. W3ydeHue
MarHUTHBIX CBOMCTB pa3ianuHbIX BeulecTB. Urpa «bannana o moOsiieM KkaMHe».

TEMA 7. HPOEKTHAS JEATEJIBHOCTD (74)

Teopusi-24. Kak nmogrorosuts u opopmuts nokinan? Kynsrypa Beictyminenus. Oparopckoe
HCKYCCTBO.

IIpakTuka-S4. BeinonHeHne U 3a1MTa HHAMBUAYAJIBHBIX U TPYIIIOBBIX IPOEKTOB.
TEMA 8. CBETOBBIE ABJIEHUS (64)

Teopusi-24. YerpoiicTBo onTuueckux npudbopos. Mzyuenue ycrpoiicTBa ¢oroanmnapara.
Panyra. ®usuka BO3ZHMKHOBEHHUS paayrd. XOjA CBETOBOTO Jiydya B Kamie Joxas. Ontuuyeckue
WJUTIO3HH.

IMpakTuka-4u. NUccnenosanue: «CBET B )KU3HU KUBOTHBIX U YETIOBEKA», «JlOCTIKEHUS 1
NEPCIIEKTUBBI UCIIOIb30BAHUS CBETOBOM AHEPrUM COJHIIA YETOBEKOM.

Paznoxenue Oenoro cmera. HaGmiogenuss B mMukpockon u Tteneckorn. Co3mgaHue
rojorpammsl. M3rorosiieHre Kajlei10cKona.

TEMA 9. JOCTUXXEHUSI COBPEMEHHOMN ®U3NUKW (44)

Teopusi-3u. [Ipumepsl TOBapoB, CO3aHHBIX C HCIOJIB30BAHMEM HAHOTEXHOJIOTUW H
IPUYMHBI UX YHUKAJIBbHBIX CBOMCTB. HecmaunBaeMble U BCET/ia YUCTBIE BETPOBBIE CTEKIA, TUCKU
konéc u T.. Co3/laHHBIE Ha OCHOBE HAHOYACTHIl OKCHAA TUTaHAa U cepedpa MOBEPXHOCTH,
obmanatorue 0aKTepUITMIHBIMI CBOHCTBAMH.

Pa3zButne BoenHoi# Texuuku. 7 Mas - Jlens paauo. HoBoctu ¢usnku u kocmoca.
IIpakTuka-1 4 [ToaroToBKa BRICTYIUICHHH O TOCTHKEHUSIX COBPEMEHHOU (DU3HUKH.

9 kjacc
TEMA 1. BBEJIEHUE (54)



Teopus-44. BronHnoe 3anstue. MHCTpyKTaxX MO oxpaHe Tpyda Ha 3aHATHSAX. AOCOIIOTHAs U
OTHOCHTEJIbHASI MIOTPEIIHOCTh MPSAMbIX U3MepeHuil. [loBropeHue: mioTHOCTb, JaBJIECHUE, SHEPTUs
1 pabota, MoJieKyJsipHas pu3uka.

IpakTuka-1 4. 3mepenne GU3NIECKUX BEITUINH U BRIYHCICHUE IOTPEITHOCTH.

TEMA 2. ®U3UKA B 3AJTAYAX U SKCITEPUMEHTAX (19 u)

Teopus-164. J[BrmwkeHue Tena Moja ACMCTBUEM CHIIBI TSDKECTH. bammcTrka. AGCOTIOTHO
ynpyruii ynap. 3axon bepuynnu. ddexr [Jomnepa. Onpenenenue npocTpaHCTBEHHON CKOPOCTH
3Be3l. BpaiarenbHoe ABM)KEHHE TBEPAOro Tejia. YCIOBHS PaBHOBECHS TBEPAOrO Tela.
Oo6pa3oBanue CosnHeuHoM cucteMbl U IutaHeT. CpencTBa COBpPEMEHHOM CBs3H. CHCTEMBI
actponaBuranuu (GPS u ['monacc). ®u3uka u BoeHHas TEXHUKA.

Pemenue 3a1a4 nOBBIIEHHOW CIIOKHOCTH.

IIpakTuka-13u. HMccnenoBaHue 3aBUCHUMOCTH JaJdbHOCTHU TIOJE€Ta OT YIia K TOPU3OHTY.
DKCHEPUMEHTHI Ha PAaBHOYCKOPEHHOE JIBHKEHHE. DKCIEPUMEHTAIBHOE J10Ka3aTelIbCTBO 3aKOHA
COXPAaHEHHUs UMIYyIbca. OKCIEPUMEHThl Ha BpalleHHe TBepaoro Ttena. W3roromneHue
MPOCTEHIIEr0o MHAYKIIMOHHOTO TeHeparopa IepeMeHHOro Toka. HaOmionenue siBneHUs
camounykiuu. Crnoxenue konebanuid, gurypsl Jluccaxy Ha ocuumiorpade. Busyanuzamms
3BYKa C IIOMOIIBIO Ja3epa.

KasiennapHo-TreMaTuueckoe NJIaHMPOBAHNE

7 kjacce
Jlara
r‘y‘; Ne Tema

1. Beenenue (44)

1 1 BBonnoe 3anste. Unctpykrax no Th. IlonesHble cChUikM 1o GU3MKeE B
WnTepHer. Metojibl n3ydeHus pU3NUecKuX sSBICHHM.
2 2 ®usnueckuii skcriepuMeHT. [IpaBuina npoBeaeHus NIKOJIBHOTO

skcnepuMeHTa. [lorpenHocts npsamsix usmepenuit. Il/p: U3mepenue
(U3HYECKUX BEJIMYHH C TOMOIIBIO ITMGPOBOI 1ab0paTopuu.

3 I1/p: Onpenenenue oobeMa TeJ Pa3IuYHON HOPMBI.

4 I1/p: V3mepenue TonmumHel 1ucta Oymar.

Pu3uka M BpeMeHa roga: pusuka oceHbi (34)

1 3aramouHoe BeniecTBo — Boja. MiHTepecHoe o BoJe.

oluN|A~|w

2 IT/p: Dkckypeust Ha oceHHior npupoay. [Iposenenue HabmoneHUH
pOsIBJICHMS] PU3NUYECKUX SBJIECHUN OCEHBIO.

7 3 Il/p: Coznanue npesentanun «Puznuka Ocenbro». Pabota ¢ [Iporpammoit
Power Point 1o co3gaHuto ciaiiios.

3. IlepBoHayaibHbIE CBEJACHUS 0 CTPOEHUH BellecTBa (44)

8 1 Ot Jlekapra 10 Hammx gHel. BpoyHOBCKOE IBUKEHUE.

9 2 [TnanupoBanue GpU3NUECKOTO SIKCIIEPUMEHTA — KaK J0Ka3aTh TEOPHIO.
I1/p: Paciuupenue Ten npu HarpeBaHuH.

10 |3 I1/p: Nsmepenne ckopoctr quddy3um.

11 |4 | Hano-TexHoi0ruu. MUKpO BEIMYHMHBI B HAIIEH KU3HH.

4. Bzaumoneiicreue TeJ (84)

12 1 Mexanandeckoe IBIKEHUE 1 B3aUMOICHCTBHE.

13 |2 I1/p: M3mepenue ckopocTu XOAbOBI.

14 |3 I1/p: TlonroroBka BuaeopuIbMA PO SBJICHUE UHEPIIHUH.
15 |4 | II/p: U3mepenue macchl | Karum BOAbI.

16 |5 I1/p: Onpenenenre MIOTHOCTH MPUPOIAHBIX MaTEPHAJIOB.
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17 |6 I1/p: Onpenenenne o0bpEMa(Macchl) MPOAYKTOB B YIIAKOBKE
18 |7 Urto usyvaer craruka? Bujsl paBHOBeCHS.

19 |8 | II/p: U3roToBieHne paBHOBECHOM UTPYIIKH.

5. Pa3 3ajauka, aBa 3agauka (44)

20 |1 [TpaBuna pemenus u opopmiieHus 3a1a4. [Tonck ommoOoK.
21 |2 Pemenue 3a1a4 Ha MEXAHUYECKOE IBUKEHNE

22 |3 Pemenue 3aa4 Ha IIOTHOCTH

23 |4 | Pemenue 3ama4 B popmare [TM3A

6. @u3uKa u BpeMeHa roga: Gpusuka 3umMoii (24)

24 |1 Il/p: ®usuka - Hayka o nmpupoje. MoXXHO M U3y4yaTh NPUPOAY 3UMOM?
[Tporysika Ha 3UMHIOIO TIPUPOTY.

25 |2 Cuer, sien1, 1 metenb. OU3MKa y HOBOTOJHEH €JIKH.

7. Cuabl B npupone(114)

26 |1 Cwta — BEeKTOpHAs BEJIMYMHA (JMHAMUYECKOE pelIeHUe 3a]1a4).

27 |2 3aKoH BCEMHUPHOTO TAroTeHus. CTpoeHue coHeuHOoM cucrteMbl. Cuina
TSHDKECTHU Ha JPYTHX TUIAHETaX.

28 |3 | Cnyruuku mianet u Jlyna. HaGmonenue JIyHbI.

29 |4 | Manble Tena, OpOMTBHI M TEPUOIMYHOCTH KOMET. «3BE3IOMAJbl», HIIU
II0YEMY 3B€3/1bl HE MaJaI0T?

30 |5 3Be3anoe He6o. Co3Besaus. II/p: 3HaKOMCTBO ¢ IporpaMMamH 1o
ACTPOHOMHUH.

31 |6 I1/p: Onpenenenue neHTpa TSHKECTH Tella.

32 |7 I1/p: 3anumarenbHbIe (GUTYPHI HA paBHOBECHE.

33 | 8 | Bpewms u ero usmepenune. Il/p: M3rotoieHne COTHEYHBIX YacOB.

34 |9 | Kanengaps. [1/p: Co3naHue JIyHHOTO KaJeHIaps C MOMOIIBIO TPOTPaMMBI
Power Point.

35 |10 | Il/p: U3mepenue keCTKOCTU MPYKUHBI.

36 |11 | Il/p: Usmepenue kodpdUIMeHTa CUITBI TPSHHS CKOJIBXCHHS Ha KPBLIBIIE
IIKOJIBI U JIPYTUX MMOBEPXHOCTSX.

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

37 |1 Cucrema CU u ee 3nauenue. Pemienue 3amay.

38 |2 Pemenue 3anau B popmare [TN3A.

39 |3 | Pemenne 3anumarenbHbix 3a1a4d. II/p: Onpenenenue Beca CyMKu
IIKOJTbHHKA.

40 |4 | [Ilunamuueckoe pemieHune 3anad Ha ciokenwe cwi. Il/p: Ompenenenue

MAcCChI M B€Ca BO31yXa B KOMHATC.

9. laBjenue (64)

41 |1 | laBnenue tBepabix Ten. I/p: V3yueHue 3aBUCUMOCTH 1aBIE€HUS OT
TUTOIIAH TOBEPXHOCTH C TIOMOMIBIO TAaTYHMKA JABJICHHSL.

42 | 2 | JlaBieHue B XXKUAKOCTU. [ MIpOCTaTHYECKH MapajoKe

43 |3 I1/p: 3anumarensHbie onbIThl «IlepeBEpHYTHIN cTakan», «DoHTaH B
Kos10ey, «SIi1o B OyTBUIKEY.

44 | 4 | Tonomerp, manometpsl. I1/p: IIpuOops! 11 U3MepeHHs JaBIeHHs —
M3TOTOBJICHUE OapoMeTpa.

45 |5 AtmocdepHoe naBieHne B )KU3HU denoBeka. Kak mbl apimmm? Kak Mbl
neéM? «[opHas 601€3HBY, BIUSHIE aTMOCHEPHOTO AaBICHHS Ha
CaMO4YYBCTBHE JIOAEH.

46 |6 Kpossnoe nasnenue. Il/p: Onpenenenne napieHust KPOBH Y YEJIOBEKA.

10. ®u3nka u BpeMeHa roaa: (pu3nKa BecHoH(34)

47

1

Temmneparypa. Tepmomerp. [IpuMepsl pa3nyHbIX TEMITEpATyp B IPUPOJIE.
I1/p: M3mepenue Temneparypsl HOUYBBI HAa ITyOWHE M TOBEPXHOCTH.
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48 |2

I1/p: Dxckypcus Ha mpupony. [IpoBenenue HAOTIONEHWI IPOSBICHUS
(bU3NYECKUX SIBICHUN BECHOM.

49 |3

I1/p: VccnenoBanue KanWUISIPHBIX SIBJICHUM.

11. Dueprus (124)

50 |1 | Pa3nuyHble BUIBI DHEPTUH, UCIIOIB3YEMBIE JIFOBMH, M UX 3aMaChl.

51 |2 Kocsennbie usmepenus. Il/p: Mismepenne KWHETUUECKOM SHEPTUM TeJIA.

52 |3 I1/p: M3mepenne NoTeHIMAIBHON SHEPTHH.

53 |4 | Ilouemy paboTa 1 SHEPTHUS UMEIOT OJTHY CITUHUILY H3MEPEHHS?
HecuctemHble eIMHUILIBL.

%94 |5 OHeprus U nuila: OCHOBbI IpaBuiIbHOrO nuranus. Il/p: Mento
HIKOJIbHHUKA

55 |6 I1/p: Co3nanue npe3eHTaiuu o NpaBUIbHOM MUTaHUU

56 |7 I1/p: Onpenenenre MeXxaHUYECKOM pabOTHI IPH MPBIKKE B BBICOTY.

57 |8 I1/p: OnpenencHue cpenHel MOIIHOCTH, Pa3BUBAaEMOii Mpu Oere Ha
nuctagiumo 100Mm.

58 |9 | II/p: Ompenenenue BEIMTPHIIIA B CUJIE, KOTOPBIHN TaeT MOABMKHBINA U
HENOJBUKHBIN OJIOK.

59 |10 | II/p: Cpasuenue KII1Jl monBmkHOTO GJI0KA ¥ HAKIIOHHOW TUIOCKOCTH

60 | 11 | Pemrenue 3aHuMaresbHBIX 3a/a4.

61 |12 | Pemenue 3ama4 B popmare [TM3A.

12. ®u3uku u Jupuku (44)

62 1 Du3MKa B XyI0)KECTBEHHBIX MTPOU3BEIICHUSX.

63 |2 | JlocTHxeHHUs: COBpeMEHHOW (hU3HKH.

64 |3 I1/p: Ypok-npencrasnenue «Puznyeckue GOKyCh».

65 |4 I1/p: 3amura snekTpoHHON npe3enTanuu «Mup mazaMu QU3HKay.

13. ®u3uka u BpemeHna roja: ¢pusuka jerom (54)

66 1 Kaxkoit mecsir nera cambiil sxapkuid? XKapkoe seto u nmuensl. Kak u korga
IPaBUJIbHO cpe3arh 1BeThl? Ha kauensx "nmyx 3axBarbiBacT'.

67 |2 I1/p: OnbiTel Ha nade. Dkckypens «Pusnka y BogoemMay.

68 |3 Csoboonas mema

69 |4 Ce00600nast mema

70 |5 Ce00600nast mema

8 kiace

No Tema Hara

1. ®u3uka u BpeMeHa roaa (mopropenue) (84)

1 1 BBoanoe 3ansaTue. HCTpyKTaxk o oxpaHe Tpyaa Ha 3aHsaTusx. Il/p:
W3mepenne Gpu3nveckux BEIHMUMH C TTOMOIIBI0 M(POBOH J1aboparopuu u
MOCTPOCHHE rpadKOB.

2 2 I1/p: VccnenoBanue 3aBUCUMOCTH CHITBI YIIPYTOCTH OT Beca Tela.

3 3 I1/p: VccnenoBanne 3aBUCHMOCTH CHIIBI TPEHHS OT TPHYKUMAIOIICH CHITBL.

4 4 Pemenue 3ama4y Ha MeXaHUYECKOE IBYDKEHUE

5 5 Pemrenue 3a1a4 Ha MJIOTHOCTH

6 6 Pertenne 3amad Ha gaBieHUE

7 7 Pemienue 3aau Ha paboty

8 8 Pemenue 3amau B popmare [TM3A

2. ITpoekTHas1 AeAITEIbHOCTD N0 pusnke (74)

9 1 UYro Takoe Hay4yHBIH MPOEKT U KaK €ro NoAroToBuTh? Cutyanus u

npobiema.

[any
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10 |2 Amnanus crnoco6oB perienus npodiemsl. TpeOoBaHUS K HCCIIEI0BATEIBCKOM
pabore. [InaHupoBaHue NESITEIBHOCTH.

11 |3 TpeboBanust K 0pOpMIICHHIO TPOSKTHOM paboThI 1Mo (u3HKe.

12 |4 I1/p: BeinosiHeHHEe MUKPO-TIPOCKTA B TPYIIIIE.

13 |5 I1/p: BrinosiHeHnE MUKPO-IIPOEKTA B IPYIIIIE.

14 |6 I1/p: OdbopmiieHne u 3amura.

15 |7 I1/p: Odopmienue u 3ammura.

3. Moaekyasipuas ¢pusuka (114)

16 |1 «Bomnme6HOE» CBOKWCTBO AHEPTUHU. MaKpO M MUKPO IMapaMeTPhbl U UX CBA3b.
®azoBbie nepexosl. I1/p: DKcepuMeHTaIbHOE TOKA3aTeIbCTBO PA3TUUUS
CBOMCTB BELLIECTB B Pa3IMUHbIX arperaTHbIX COCTOSHUSIX.

17 |2 Bonsiroii map B armocdepe. Touka pocsl. Il/p: U3mepenue ckopoctu
UCIIAPEHUs PA3JINYHbIX BEILECTB.

18 |3 [ToBepxHocTHOE HaTsxeHue. Kanusipusle snenus. I1/p: M3mepenne
CHJIBI TIOBEPXHOCTHOT'O HATSKEHUSI.

19 |4 3akon bepnyiin, mogbemMHasi cuiia Kpblja U IBHKCHHE JKUJIKOCTH TI0
Tpyoam. Mopckue Teuenus. Il/p: lapuk B a3poaguHamMuyueckoil Tpyoe.

20 |5 I1/p: 3aHuMaTeNbHBIC OBITHI M BOTIPOCHI: KUIIEHNE BOJIBI B OyMa)KHOM
KOpOOKe, KUIIEHHE BOJIbl KOMHATHON TeMIIEpaTyphbl.

21 |6 I'papuueckoe mpencraBieHe TEMIOBBIX IPOLIECCOB.

22 |7 Pemenwue 3amaa B hopmare [TMU3A.

23 |8 Hexotopsle cBoiicTBa kpuctaiios. Il/p: BeipamuBanue kpucramuia colny Ha
OCHOBE.

24 |9 CoBpeMeHHbIE MaTepHallbl: HCIOIb30BAHUE KOMIIO3UTOB, XKHUIKHUE
kpuctaisl. I1/p: V3roroBnenne MakeTa KpUCTAIUIMUECKON PEIIETKH
KOMIIO3HUTA.

25 |10 | II/p: N3yuenue padotel IBC Ha MakeTe U SJIEKTPOHHON MOJIEIH.

26 | 11 | Ceoboonas mema

4. duzuka u y1ekTpuuecTBo (194)

27 |1 Onekrpuyeckue siBiueHus. Jnexrpusanus ten. [l/p: npubdop Ban ne
I'paada; ONBITHI O AIEKTPU3ALIUH.

28 |2 I1/p: VccnenoBanre MpOBOIHUKOB U HEITPOBOJHUKOB IEKTPHUYECTBA.

29 |3 I1/p: U3zroroBnenune 6arapenku.

30 |4 | Pemenwue 3a7a4 Ha COCTaBJICHUE MEKTPHUECKUX CXEM.

31 |5 I1/p: Tlony4eHune 31.TOKA B AKUAKOCTH, INEKTPOJIN3.

32 |6 I1/p: 3y4yenne paboThl CBETO- M POTO-IMOIA

33 |7 I1/p: Pemienne mpakTHYeCKUX 33734 HA COCTABICHHUE MEKTPUUECKUX CXEM.

34 |8 YerpoiictBo ommetpa. I1/p: M3Mepenne conpoTUBIEHUS pa3InYHbIX
IPOBOJHHKOB

35 |9 Pemenue 3anad Ha 3akoH OMa

36 | 10 | Pemenwme 3ana4 B hopmare [T13A.

37 |11 | II/p: 3anuMarenpHbIN OIBIT: cepAlle Ha Oarapeiike

38 |12 | Il/p: 3aHMMATENBHBIN OIBIT: BPALICHUE KUIKOCTH OT JJIEKTPUYECTBA,
CBETALINECS OTYpIIbI

39 | 13 | Il/p: Uzydenue pa3inuHbIX COCAMHEHUN TPOBOTHUKOB.

40 | 14 | Il/p: Pemenne mpakTHYECKUX 33J1a4 HA COCTABJICHHE AICKTPUICCKUX CXEM.

41 |15 | Pemenue 3aja4 Ha pacyeT MMEKTPUUECKOH Ienn

42 |16 | HecucremHbIe eAMHHUIIBI PAOOTHI TOKA. PacdeT CTOMMOCTH 2JIEKTPOIHEPTHH

43 | 17 | BeITOBBIE ANIEKTPONPUOOPHI, KJIACC SHEPrONOTPEOICHHS

44 |18 | Il/p: DxcniepuMeHTaIbHOE TOKA3aTeNIbCTBO 3akoHa Jlkoymsi-JIeH a.

45 19 | Pemenue 3amau
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5. ®u3uka kocmoca (34)

46 1 3akonsl Kerepa. Pemenue 3amaa

47 |2 I1/p: Co3nanue snekrponHoi npe3enrtanun «Kocmoc. ctopus
KOCMOHABTHKNY.

48 3 Baxueiimune actpoHoMuueckue COOBITHS TO/Ia

6. Marnerusm (54)

49 |1 I1/p: N3yueHne MarHUTHBIX CBOMCTB pa3anyHbIX BeuiecTs. Il/p: Usyuenue
MarHUTHBIX JJMHUNA MOCTOSTHHOTO MarHmra.

50 |2 MarnautHoe nosie 3emiu. Kommac. Marautobuonorusi. MarHuTHbie OypH.
DeppoOMarHeTUKHU.

51 3 Cuna Jlopenma. J[IBrkeHuEe 3apsHyKEHHOW YacTHUIBI B  OJIHOPOIHOM
MarHuTHOM mosie. Jlromunectennus. [lonspHeie cusiHus.

52 4 I1/p: Urpa «bamnana o qro0s1emM KaMHey.

53 |5 I1/p: Urpa «bannana o 1robs1iemM KaMae».

7. IIpoekTHas 1eATENBHOCTD (74)

4 |1 Kak noArotoBuTh 1 0pOPMHUTH TOKIA]?

55 |2 I1/p: BrinosiHeHUE UHIMBUYaJIbHBIX U IPYIIOBBIX IPOEKTOB.
56 |3 I1/p: BeinosiHeHre MHAMBUAYAJIBHBIX M IPYIIIOBBIX IPOEKTOB.
S |4 I1/p: BrinosiHeHUe UHIMBUYaJIbHBIX M TPYIIOBBIX IPOEKTOB.
58 |5 I1/p: BeinosiHeHre HHAMBUAYAJIBHBIX M IPYIIIOBBIX IPOEKTOB.
59 |6 Kynerypa BeicTymienus. Opatopckoe HCKYCCTBO.

60 |7 I1/p: 3amura UHAMBUAYAJIBHBIX M IPYIIOBBIX IPOEKTOB.

8. CBeroBblIe siBj1eHHs (64)

61 |1 Papyra. ®u3uka BO3HUKHOBEHUS Paayrd. X0l CBETOBOIO JIyya B Karuie
JIOAK IS

62 |2 I1/p: UsroroBnenue kajei1ockorna.

63 |3 I1/p: Pa3noxenue 6enoro ceera.

64 |4 VYerpoiicTBo ontuueckux npubopos. M3yduenue ycrpoiictBa poToannapara.
I1/p: HaGmrofieHus: B MUKPOCKON M TEJIECKOIIL.

65 |5 I1/p: UccnenoBanue: «JlocTuXKEHHS U IEPCTIEKTUBBI UCIIOIb30BAHUS
cBeToBoM 3Hepruu CoJHIIa YeTOBEKOM .

66 |6 OnTHyecKue WLTIO3HH.

9. locTuskeHHus1 cOBpeMeHHOol pusznku (44)

67 |1 Okckypeust Ha MecTHY0 ATC. TTonroroBka BBICTYIUIEHUI O JOCTHIKEHHSIX
COBPEMEHHOM (PU3UKH.

68 |2 [TprMepbl TOBapOB, CO3JaHHBIX C UCIOIb30BAHUEM HAaHOTEXHOJIOTHH 1
NPUYHHBI HX YHUKAIBHBIX CBOMCTB.

69 |3 Pa3Butue BoeHHOI TexHUKU. 7 Mas - Jlens paano. HoBoctu pusukm.

70 |4 Csoboonas mema

9 kJaacce

Ne Tema Jara

1. BBegenne (54)

1 1 BBonnoe 3anstie. MHcTpykTax nmo Th. AOcComOTHAs U OTHOCUTENbHAs
MOTPEIIHOCTh NPSIMbIX U3MEPEHHH.

2 2 Ip: N3mepenue Gpu3nyuecKkux BeIUYHH U BBIYMCICHHUE MOIPEIIHOCTH.

3 3 [ToBTOpPEHME: TUIOTHOCTD, JIaBIICHUE.

4 4 [ToBropenue: sHeprus u padora.




3) ‘ S ‘ [ToBropenue: MoJeKysipHas pU3MKa.

2. Mexanuka (84)

6 1 IIp: Onpenenenue yckopeHus CBOOOTHOTO MaJCHHUS.

7 2 IIp: DkcrieprMeHTH Ha PABHOYCKOPEHHOE JIBIKEHHE.

8 3 JIBrOKeHUe Tea Mo ICHCTBHEM CHIIBI TSDKECTH. bayumncTuka.

9 4 Ip: VccnenoBanne 3aBUCMMOCTH JTAJIBHOCTH TOJIETA OT YIJIa K TOPU30HTY.

10 |5 JIBYOKEHHE Tella 10 HAKJIIOHHOM IJIOCKOCTH. JIBMIKEHUE CHCTEMBI Tel

11 |6 Pemenue 3amay Ha 3axkoHsl HeroTOHA

12 |7 Bpamarensaoe nBmkenue tBepaoro tena. OopazoBanue CoaHEUHON
CUCTEMBI U IUIAHET.

13 |8 IIp: Onpenenenre ko3 GUIMEHTA TPEHUS CKOJIBKEHHUS, )KECTKOCTH

IIPYKUHBI.

3. 3akoHbl coxpaHenus (64)

14 |1 IIp: DkcneprMeHTaIbHOE J0KA3aTeIbCTBO 3aKOHA COXPAHEHMSI UMITYJIbCa.

15 |2 Pemenue 3a/1a4 Ha 3aKOH COXPAHEHUS UMITYNbCa

16 3 Ompenenenre neproja M 4acTOThl KOJIeOAaHUH MaTeMaTH4eCKOTo
MasiITHUKA, MOMEHTA CHJIbI, ICHCTBYIOIIETO Ha phIyar.

17 |4 | [p: DxkcnepuMeHTAILHOE JI0KA3aTeIbCTBO 3aKOHA COXPAHEHHSI SHEPTHH.

18 |5 Pemenue 3a1a4 Ha 3aKOH COXPAHEHUs] SHEPTUH.

19 |6 Penrenue 3a1au Ha 3aKOHBI COXPaHEHHsI TOBBIIICHHOW CIIOKHOCTH

4. Pa6ora u 3neprus (54)

20 |1 Ip:Onpenenenue paboThl CUIIBI YIIPYTOCTH PU MOIBEME IPy3a C
MTOMOIIBIO TIOABMYKHOTO MITM HEMOJABMKHOTO OJI0Ka, pabOThI CHJIBI TPEHHSL.

21 |2 IIp: OnpeneneHne onTHUECKOM CUITbl COOMpArOIIEH JTUH3BI.
DKCHepuMEHTaIbHbIE 3a1aHus 2-10 THIa. McciaenoBanue 3aBUCUMOCTH
CHJIBI YIIPYTOCTH, BOSHHUKAIOIIEH B MPYKUHE, OT CTETIEHH JIe(hOpMaLluu
TPY)KUHBI.

22 |3 | Pemenue 3amanuii 6a30Boro ypoBHs 1o TeMe «TerioBbie IBICHUS

23 |4 Pemenne 3anau Ha Temy «KonebaHus v BOIHBD)

24 |5 Ip: UccnenoBanne 3aBUCIMOCTH CHITBI TPEHHS CKOJIBKEHHSI OT CHITBI

HOPMAJIbHOT'O JaBJICHUS, 3aBUCUMOCTHU MIEpHUoaa KoJIeOaHU
MATEMaATUYCCKOTO MasdTHHUKA OT JJIMHbI HUTH.

5. dnexkTpomarauTHble siBjaenus (104)

25 1 IIp: UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HUKAIOIICH B
MPOBOJHMKE, OT HAPSKEHUS Ha KOHIIAX TPOBOJHHUKA, CBOMCTB
M300paKeHMsI, MOJTYYEHHOTO C ITOMOIIBI0 COOMPAIOIIEH JTUH3HI.

26 |2 | lp: OnpeneneHue 3IEKTPUUECKOTO COIPOTUBIIEHUS PE3UCTOPA, pPaOOTHI
AIIEKTPUYECKOTO TOKA, MOITHOCTH IEKTPHUECKOTO TOKA.

27 |3 IIp: DxcnepumenTandbHbIe 3a0aHus 3-To Tumna. [Iposepka 3akoHa
MOCIIEIOBATENIEHOTO COSAMHEHUS PE3UCTOPOB JJIS AIEKTPHUECKOTO
HaIpsDKEHUS, 3aKOHA TTApalIeIbHOTO COSTMHEHUST PE3UCTOPOB IS CHITBI
HIIEKTPUYECKOTO TOKA

28 |4 | Pemenue 3amanuii 6a30BOTO YPOBHSI IO TeMe «DJIEKTPOMArHUTHEIE
SIBJICHUS»

29 |5 CocTraBneHne YKBUBAJICHTHON CXEMBI

30 |6 Pacuer anexTpuueckux nenei

31 |7 IIp: Onpenenenne KI1J{ 66ITOBBIX 37€KTpOnprOOpOB

32 |8 Pemenue 3aanmii 6a30Boro ypoBHs 1o reMe «KBaHTOBBIE SIBICHUS)

33 19 Penenne kaueCTBEHHBIX 3a/1au.

34 |10 | Ceoboonas mema
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Cnoco0bl OLlEeHKH YPOBHSI JOCTHKEHHUS 00yYAKO M XCS

KauecTBo MMOATOTOBJICHHOCTH YYalIUXCA ONPCACTIACTCA KaUCCTBOM BBITTOJIHCHHBIX UMU
pabot. KpurepueM oLeHKH B JaHHOM CJIy4ae SIBJISIETCS CTENCHb OBJIAZICHNs HaBbIKaMU paboThI,
CaMOCTOSITENIbHOCTD U 3aKOHYEHHOCTh Pa0OTHI, THIATEILHOCTh SKCIIEPUMEHTA, HAYYHOCTb
IPEeJIaraéMoro perieHus npoOsieMbl, BHEIHUM BUJ] U KaU€CTBO pabOThI IpUOOpa MiIM MOJEIH,
COOTBETCTBHE HCCIIEAOBATEIHCKOI paboThl TpeOyeMbIM HOpMaM U IIpaBUiIaM OQOPMIICHHUS.

[ToompurensHOi GopMOIi OLIEHKH TPyZa yyaluXcs sBISETCS JIEMOHCTpalus pador,
BBIITOJIHCHHBIX YHYAaIIMUMHUCA U BBICTYIIJICHUC C PC3YyJIbTaTaMU I/ICCJICILOBaHI/Iﬁ nepea pasindibIMU
ayAMTOpUSIMH (B KJacce, B CTapUIMX M MJIAIIIMX KJlaccaX, YUYUTEISIMU, IieJaroraMmu
JIOTIOJTHUTEIBHOTO 00pa30BaHMs ) BHYTPH LIKOJIBI.

Pabota ¢ yueOHbIM MaTepranom pa3zHooOpa3HbIX (HOpM 1aeT BO3ZMOKHOCTh KaKAOMY UX

ydamuxcesa NposaBUTh CBOU CIIOCOOHOCTH (B obnactu cucreMaru3ali TCOPETUUCCKUX 3HaHHI>i, B
obnactu pE€UICHUA CTaHAAPTHBIX 3a4a4, B obactu pE€IICHUA HECTAaHAAPTHERIX 3a/1a4, B obacTu
HCCHCHOB&TCHBCKOﬁ pa6OTBI nu T.,Z[.). CI/ITyaI_[I/II/I ycexa, Co34arnirue IMOJIOXKUTCIBHYIO
MOTUBaANUIO K JCATCIBHOCTH, ABJIAIOTCA Ba>KHBIM q)aKTOpOM Pa3sBUTHA TBOPUYCCKUX U
MO3HaBaTEIbHBIX CIIOCOOHOCTEN yqaluxcs.
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