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«Du3mMKa B 3a71a4ax U SKCIIEPUMEHTAX)



IlosichuTeNbHAs 3alIMCKA

dusnueckoe 00pazoBaHKUE B CHCTEME OOLIETO U CPEAHEro 00pa30BaHUs 3aHUMAET OIHO U3 BEIYLIHX
MecT. SBnssack QyHIaMEHTOM HAyYHOTO MHUPOIIOHMMAaHUS, OHO CIIOCOOCTBYET (POPMHUPOBAHUIO 3HAHUI 00
OCHOBHBIX METO/IaX HAay4YHOTO IO3HAHUS OKPYXKAIOIIEro MUpa, (yHJaMEHTAJIbHBIX HAay4YHbIX TEOPUH U
3aKOHOMEPHOCTEH, (OPMUPYET y YYalUXCsl YMEHUS MCCIEAOBaTb M OOBSICHATH SIBICHUS NPUPOABI U
TEXHUKH .

Kak mkonbHbIN ipeaMeT, pu3nka 001a1aeT OrPOMHBIM T'YMaHUTAPHBIM ITOTEHIIHAIOM, OHA aKTHBHO
bopMHUpyeT HWHTEJUIEKTyaJdbHblE W MHMPOBO33pEHUECKHEe KadecTBa JM4YHOCTH. Juddepenuunanus
IperonaraeT TaKyl0 OpraHM3aluIo Tporecca OOy4eHHs, KOTOpas YYUTHIBACT HHIUBUAYaJIbHBIC
0COOEHHOCTH yYallluXCsl, UX CIOCOOHOCTH U UHTEPECHI, IMYHOCTHBIN onbIT. Juddepennuanus odyueHus
¢u3nKe MO3BOJSET, C OJHOM CTOPOHBI, 0OECIEUnTh 0a30BYI0 MOATOTOBKY, C IPYrod — YIOBIETBOPUTH
NOTPeOHOCTHU KaXJI0T0, KTO MPOSBIISIET HHTEPEC U CIIOCOOHOCTH K MPEIMETY U BBIXOAUT 33 PAMKH M3y4EHUs
($U3MKHK B IIKOJIBHOM KypcCe.

Pabouass mporpaMma 3aHATHH BHEYpOUHOW JAeATeNbHOCTH 1o ¢usuke «Pusuka B 3amadax u
SKCIIEPUMEHTaX» IMpeJHa3sHadeHa sl OpraHM3alMd BHEYPOUYHOW JedrenbHOCTH «Touka pocray
obyuatomuxcs 7-9 knacco MBOY «COLI c. YUypu-Up3y um. M-C.I'.I'anaeBa»

Cpoxk peanuzanuu nporpammsl: 1 rox. 7 kiacc — 704., 8 knacc 704., 9 knacc — 34 u.

JlaHHas mporpaMma I03BOJSIET OOYYarOIUMCS O3HAKOMHUTbCS C METOAMKOM OpraHu3aluu U
IIPOBEJICHUS 3KCIIEPUMEHTAIBHO-UCCIIEA0BATENIbCKON JIEATEIbHOCTH B COBPEMEHHOM Y4eOHOM Ipoliecce
1o (u3MKe, 03HAKOMHUTHCS CO MHOTMMHU MHTEPECHBIMU BOIIpOcaMH (DPU3MKHM Ha JAaHHOM 3Tare oO0ydeHus,
BBIXO/AIIMMH 32 PaMKH HIKOJBHOW MPOTPaMMBbl, PaCIIUpPUThH LEIOCTHOE IMpeNCTaBlIeHHE O MpoliemMe
JAHHOM HayKH. DKCIIEpUMEHTaJIbHAs JESITeIbHOCTh OyAeT CHOCOOCTBOBATh PAa3sBUTHIO MBICIUTEIIBHBIX
oreparuii 1 o01eMy HHTEIJIEKTyaIbHOMY Pa3BUTHIO.

He menee BaxHBIM (haKTOPOM peau3ally JaHHOM IPOrpaMMbl SIBISETCS CTPEMIICHHUE Pa3BUTH Y
y4alluxcsi yMEHUE CaMOCTOSITeNIbHO padoTaTh, JyMaTh, SKCIIEPUMEHTUPOBATh B YCIOBUSX J1abopaTopuu
neHrpa «Touka pocra», a TakkKe NPUMEHATH IIOJyYCHHbIE 3HAHUS Ui PEIIeHHS KaueCTBEHHBIX,
KOJIMUYECTBEHHBIX M HKCIEPHUMEHTANbHBIX 3a/a4 pa3auuHoi ciioxkHocTH. ConepkaHue IpOorpaMMBl
COOTBETCTBYET IIO3HABATEIFHBIM BO3MOXKHOCTSIM IIKOJHHUKOB W TPEAOCTABISET MM BO3MOXKHOCTb
pa0oTaTh Ha ypOBHE MOBBILIECHHBIX TPEOOBAaHHM, pa3BUBasl y4eOHYIO MOTHBALHUIO.

Oco0OeHHOCThIO TaHHOM MPOrpaMMBbl  ABJISETCS TO, UTO:

eOHA HampapjieHAa Ha JIOCTIKEHHWE OOyJaromuMucs B OOJIbIIEH CTENEHH JUYHOCTHBIX U
METAaINpPeIMETHBIX Pe3yIbTaTOB;

® COCTaBJIEHA C YYETOM BO3PACTHBIX OCOOEHHOCTEN yUaIIuxcs;

® [IOCTENIEHHO BBOJUTCS TMPOEKTHAas JEATENbHOCTh — OT MHUKpPO-IIPOEKTOB B 7 KJjacce 0
WH/IMBUyaJIbHBIX IIPOEKTOB B 9 Ki1acce;

e 4yacTh y4eOHOTO BpeMEHH OTBEJICHA Ha pelieHue 3a1a4d B popmare PISA.

Peanu3anus mporpaMMsl 00ecrieduBaeTCss HOPMATHBHBIMY JTOKYMEHTAMM:
1. ®enepanbublii 3ak0H OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBanuu B
Poccuiickoit @eneparum» (¢ u3M. 1 J101., BCTyI. B cuity ¢ 01.09.2020).

2. ITacnopt HanmoHaasHOTO MpoekTa «O6pa3zoBanue» (yTB. npe3uanymom Cosera npu [Ipesunente
P® o crparernueckoMy pa3BUTHIO M HAI[MOHAJIBHBIM MPOEKTaM, MpoTokoi oT 24.12.2018 Ne 16)

3. TocymapctBennas mporpamma Poccuiickoii ®enepanuu «PazButne oOpa3oBanus» (yTB.
[Tocranosnenuem IlpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepx AeHUH
rocyapcTBeHHOM nporpammsl Poccuiickoit @enepanuu «Pa3Butie o0pa3oBaHUs.

4. Tlpodeccuonansubiii cranmapt «llemaror (memarormveckass ACSTEIHLHOCTh B JIONIKOJIBLHOM,
HayaJlbHOM 00IlleM, OCHOBHOM OOI1IeM, cpeTHEM 0011eM 00pa30BaHUM), (BOCIIMTATENb, YUUTENh)» (pell. OT
16.06.2019) (ITlpukaz MunuctepcTBa Tpyaa u connanabHoi 3ammTsl PO ot 18 oxTs6ps 2013 . Ne 544H, ¢
M3MEHEHUsIMHU, BHECEHHBIMU IIpHUKa30M MuHucTepcTBa Tpyzna U couzamuTsl PO o1 25.12.2014 Ne 11158 1
ot 5.08.2016 . Ne 422h).



5. Metoanyueckue peKOMEHIAIMH 10 CO3JaHUI0 U (PYHKIIMOHMPOBAHUIO B 00I€00pa30BaTeIbHbIX
OpraHM3aIlysIX, PACMONIOKEHHBIX B CEIBCKOM MECTHOCTM W MaJIbIX TOPOAax, IEHTPOB OOpa30BaHUS
€CTECTBCHHO-HAyYHOH MW TEXHOJIOTMYEeCKoW HampaBieHHocTell («Touka poctan) (YTBepKIeHBI
pacnopspkenneM MuHuctepcerBa npocsenieHus: Poccuiickoii ®deneparun ot 12 saBaps 2021 1. Ne P-6)

Iean u 3agaun

Onupasich Ha UHIUBUAYATbHBIE 00pa30BaTEIbHBIC 3aMIPOCH] U CIIOCOOHOCTH KaXKJI0TO peOeHKA MPpU
peanuzaiy mporpaMMbl BHEYpOUHOHN JIeATeNbHOCTH 10 pu3uke «Du3uka B 3a/1auax U dKCIIEPUMEHTAX»,
MOXXHO JIOCTUYh OCHOBHOI 1€ - Pa3BUTh y O00y4YalUIUXCA CTpeMJieHHe K JaJibHeilieMy
caMoOoNpeae/IeHNI0, MHTEJVIEKTYaJIbHOH, HAyYHONI M MNPAKTHYECKOH CaMOCTOSTEJIbHOCTH,
NMO03HABATEJIbHOI AKTUBHOCTH.

Jlia peanuzanuu 1enen Kypca Tpedyercst pelieHrne KOHKPETHBIX MpakTudeckux 3anad. OcHOBHbBIE
3a/1a4¥ BHEYPOYHOM 1eSITeJIbHOCTH MO (PU3MKMH:

* BBISIBJICHME MHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTEN, BO3MOXKHOCTEH yYalIMXCs K Pa3iMuHbIM
BHJIAM ICSATECIbHOCTH,

° q)OpMI/IpOBaHI/Ie MpEeaACTaBJICHUA O SBJICHHUAX MW 3dKOHAX OKpPYKaArmero Mupa, ¢ KOTOPbBIMU
IMKOJBbHUKHN CTAJIKMBAIOTCA B HOBCGI[HGBHOI‘/'I KHU3HU,

* (hopMUpOBaHKE TPEACTABICHUS O HAYYHOM METOIEC TO3HAHUS;

* pa3BUTHE UHTEPECA K UCCIIEN0BATEIBCKON EATEIIBHOCTH;

* pa3BUTHE OIbITA TBOPUECKON JEATENBHOCTH, TBOPYECKUX CIIOCOOHOCTEN;

* pa3BUTHE HABBIKOB OPTaHMU3ALMHU HAYYHOTO TPYAA, PA0OTHI CO CIIOBAPSMH U SHIIUKIIOTICAUSIMU;

* CO3JaHHE YCJOBUH JUIsl peaju3allii BO BHEYPOUHOE BpeMs IHPUOOPETEHHBIX YHHUBEPCAIHHBIX
y4eOHBIX IEHCTBUH B ypOUHOE BpeMS;

* pa3BUTHE ONbITa HEe(GOPMaIbHOTO OOILEHHMS, B3aMMOACUCTBHSA, COTPYJHHYECTBA; PACUIMPECHUE
paMoK OOIIEHHUS C COLIUYMOM.

* (GOpMUPOBAaHUE HABBIKOB ITOCTPOCHUS (PH3UUESCKUX MOJACICH W ONpeACICHUs TPAHUIl HX
IIPUMEHUMOCTH.

* COBEPIICHCTBOBAHUE YMEHUN MPUMEHSTh 3HAHUS MO PU3UKE sl OOBbSICHEHUS SIBICHUN TPUPOJIBI,
CBOICTB BEILIECTBA, PEIICHUs (U3UYECKUX 3a/1a4, CaMOCTOSATEIHLHOTO MPUOOPETEHUsS W OLIEHKH HOBOM
nHpopMauu GU3NYECKOTO COACPKAHUS, UCTIOIB30BaHUS COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHIA;

* UCIOJIb30BAaHUE MPHOOPETEHHBIX 3HAHUN W YMEHUW ISl PEIICHHS MPAKTHYCCKUX, KUZHEHHBIX
3ajad4;

* BKIIOYEHHE YYalIUXCSi B Pa3HOOOpA3HYIO JeSTENbHOCTh: TEOPETHUYECKYIO, IMPaKTUYECKYIO,
AHAJTMTUYECKYIO, TTOUCKOBYIO;

* BbIpa0OTKa THOKUX YMEHMH MIEPEeHOCUTh 3HaHUS U HaBBIKK Ha HOBbIE ()OPMBI yueOHOU paboThI;

® pa3sBUTHUC C006pa3I/ITeJ'H>HOCTI/I u 6LICTpOTBI peaKknuuu Ipu pei€HNU HOBBIX PA3JIMYHbBIX (1)1/13I/I‘IGCKI/IX
3aaa4, CBA3aHHBIX C HpaKTquCKOfI JCATCIIBHOCTBIO.

IInanupyemblie pe3y/ibTaThbl

JIOCTHKEHHE IUIAHUPYEMBIX pE3YJIbTaTOB B OCHOBHOM IIKOJIE IIPOUCXOAUT B KOMILIEKCE
MCIIOJIb30BaHUS YETHIPEX MEKAUCIUILUIMHAPHBIX yueOHBIX Tporpamm («DopMHpoBaHHE YHUBEPCAIbHBIX
yueOHbIXx  gedctBuity, «DopmupoBanue MHKT-xommereHTHOoCcTHM  OOydarommuxcs»,  «OCHOBBI
y4eOHOMCCIIEIOBATENHCKOM U MPOEKTHON NeATeTbHOCTHY», «OCHOBBI CMBICIOBOTO YTCHHS U PalbOTHI C
TEKCTOM») U y4eOHBIX MPOrpaMM IO BCEM IpeaMmeraM, B ToM uucie no ¢usuke. [locne uzyueHus
MIPOrpaMMbl BHEYPOUHOI1 iesTenbHOCTH «Du3KKa B 33/1a4axX U 3KCIIEPUMEHTaxX» 00ydaronuecs:

* CUCTEMATU3UPYIOT TEOPETUYECKUE 3HAHUSA U YMEHUS 110 PEIIECHUIO CTAaHAAPTHBIX, HECTAHJAPTHBIX,
TEXHUYECKHUX W OJIMMITHAIHBIX 33/1a4 Pa3JIMYHBIMU METOJAMU;



* BbIPa0OTAIOT UHIUBUAYATbHBINA CTHIIb PEeIICHUS! PU3NYECKUX 3a7ad.

¢ COBCPHICHCTBYKOT YMCHHUSA Ha IIPAKTHUKE IOJIbB30BaTHCA HpI/I60paMI/I, MNpOBOAUTL H3MCPCHUA
(bHU3MUECKUX BEIUYHMH (OMPEaeATh IICHY JCICHUS, CHUMATh MOKa3aHWsl, COONI0NaTh MpaBuia TEXHUKU
0€30IacHOCTH);

* HAy4aTCs MMOJIb30BATHCS MPUOOPaMH, C KOTOPBIMH HE CTAJIKUBAIOTCS Ha ypOoKaX (PU3MKU B OCHOBHOM
IKOJIE;

* pa3pabOTalOT M CKOHCTPYUPYIOT NPUOOpPHl U MOAENH Ul Hocienyoueil paboTsl B KaOuHeTe
bu3uKy.

* COBEpPLICHCTBYIOT HAaBBIKU IMCBMEHHOM U YCTHOM PEYN B IIPOLIECCE HAITMCAHUS UCCIIEN0BATEIbCKUX
paboT, MHCTPYKUMH K BBINOJHEHHBIM MOJAEISAM W NpuOOpaM, NpPH BBICTYIUICHHSX HAa HAy4YHO —
IPAKTUYECKUX KOH(PEPEHIMSIX pa3IMUHbIX YPOBHEH.

* OTIPEJIEIIAT JaJIbHEHIIee HAapaBICHUE PA3BUTUS CBOMX CIIOCOOHOCTEH, cpepy HayUHBIX HHTEPECOB,
OIIPENEIIATCS ¢ BBIOOPOM JajbHEUIIEro 00pa3oBaTeIbHOTO MapLIPyTa, JajbHEHIIero npopuis o0yuyeHus
B CTapuIEH ILKOJIE.

Ilpeomemnvimu pezynvmamamu IporpaMMbl BHEYPOUHOU AEATEIBHOCTH SIBIISIFOTCSA:

OOyyaroIuiics Mory4uT BO3MOXKHOCTh 1Sl (POPMUPOBAHMS CIEAYIOIIMX MPEIMETHBIX PE3YIbTaTOB!

® 3HAaHUS O MPUPOJIE BAKHEUIINX (PU3NUECKUX SBICHUN OKPYXKAIOIIEro MUpPa U IOHUMAaHHUE CMbICIIA
(U3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b H3YUYECHHBIX SBJICHHI;

® yMEHMsI IOJIb30BaTbCsl METOAAMM HAy4YHOI'O MCCJIEIOBaHUS SBJIEHUN IPUPOJbI, IPOBOIUTH
HAOMIONICHNs, TUIAHUPOBATh M BBINOJIHATH DKCIEPUMEHTHI, 00pabaThiBaTh pe3ylbTaThl W3MEPEHUH,
IPEACTaBIATh PEe3ylIbTaTbl U3MEPEeHU C moMmoulblo Tadaui, rpadukoB U (GopMyl, OOHAPYKHUBATH
3aBHCUMOCTH MEXAY PU3NIECKUMHU BEIIMYMHAMU, OOBSICHATH MOTYyYCHHBIE PE3YJIBTAThl U JIEIaTh BHIBOIBI,
OLIEHUBATh T'PaHULbI IOTPELIHOCTEH PE3yIbTaTOB U3MEPEHUI];

® YMEHUS IPUMEHATh TEOPETUUECKUE 3HaHUS N0 (PU3UKE Ha MPaKTHKe, pelars Gpu3nueckue 3agadu
Ha IIPUMEHEHUE MOITY4YEHHbIX 3HAHUH;

®yMEHMSI W HABBIKM INPUMEHATH IOJYyYCHHBIC 3HAHUS JJIs OOBSCHEHUS NPUHIUIOB JEHCTBUS
BO)XHEHIINX TEXHUUECKUX YCTPOICTB, peIIeH s IPAKTUYECKHUX 3a/1a4 TOBCEHEBHOM XKU3HU, 00eCTICUeHHSI
0€30I1aCHOCTH CBOEH KHM3HH, PALMOHATIBHOIO IPUPOIONOIB30BaHMS U OXPaHbI OKPYKAIOLIEH CPEbl;

¢ popmupoBaHue yOEKIEHUS B 3aKOHOMEPHOW CBSI3M M IO3HABA€MOCTU SIBICHUM HPHUPOIBI, B
OOBEKTUBHOCTU HAyYHOTO 3HaHMS, B BBICOKOH 1IEHHOCTH HAayKH B Pa3BUTHHM MaT€pHaIbHOU U JTyXOBHOM
KYJIBTYPBI JIFOEH;

® pa3BUTHE TEOPETUYECKOTO MBIIIJICHUS] HA OCHOBE (DOPMUPOBAHUS YMEHUHN yCTaHABIMBATh (DAKTHI,
pas3nuyarh NIPUYMHBI U CIEICTBUS, CTPOUTH MOJIEITH U BBIJIBUTATh THIIOTE3bI, OTBICKUBATH U (OPMYIUPOBATH
JI0Ka3aTeabCTBA BBIABUHYTHIX T'MIIOTE3, BBIBOAMTH W3 JKCIEPUMEHTAIBHBIX (DAaKTOB M TEOPETUUYECKUX
Mojenell pusnueckne 3aKoHbI;

® KOMMYHUKaTHBHBIE YMEHUS: JOKJIAAbIBaTh O PE3yNbTarax CBOETO MCCIEIOBAaHHUSA, y4acTBOBATH B
JUCKYCCHUHU, KPaTKO W TOYHO OTBEYATh Ha BOIPOCHI, MCIOJB30BaTh CIPABOYHYIO JIMTEPATypy U Jpyrue
MCTOYHUKHU MH(pOpMaIMu.

Memanpeomemnvimu pezynvmamamu IPOrpaMMbl BHEYPOUHOU JEATEIBHOCTH SIBIISIOTCSL:

OOyuaronuiicss MOJXYYUT BO3MOXKHOCTH JUIsi (OPMUPOBAHUS CIEAYIOIIMX METalpeAMETHbIX
pE3YNbTATOB:

® OBJIA/ICHUE HABBIKAMH CaMOCTOSITEIbHOTO MPUOOPETEHUs] HOBBIX 3HAHUHM, OpraHu3aluu yuyeOHOM
NeSITEIbHOCTH, TOCTAaHOBKU II€JIel, TUIaHUPOBAaHUS, CAMOKOHTPOJISI M OLEHKH pe3ylIbTaToB CBOEH
NESATENBHOCTH, YMEHUSIMH NIPEIBUIETh BO3MOXKHBIE PE3YIIbTaThl CBOUX JE€HCTBU;

® [OHUMaHHE pa3IMYMi MeXIy HCXOIHBIMU (haKTaMH M TUIOTE3aMH sl MX OOBSICHEHUS,
TEOPETUYECKUMH MOJIENIIMU U peaJbHbIMH OOBEKTaMH, OBJIAQJCHUE YHHBEPCAIbHBIMU Yy4eOHBIMU
NEHCTBUAMH Ha IIpUMepax runores3 Jisi 0OObICHEHUS U3BECTHBIX (DAKTOB M SKCIIEPUMEHTAIIbHOM MPOBEPKHU
BBIJIBUT'A€MBIX TUIIOTE3, pa3pabOTKU TEOPETUUECKUX MOJIEIeH MPOIIECCOB UITH SIBICHUIA;



¢ hopMHpOBaHHWE YMEHUH BOCHPUHUMATH, IepepadarbiBaTh W MPEIBABIATH HH(POPMALUIO B
CIIOBECHOH, 00pa3HOW, CHMBOJIMYECKOM (opmax, aHaIM3UpOBaThb M IepepadarbiBaTh MOJIYYECHHYIO
MHPOPMALIMI0O B COOTBETCTBUM C IIOCTABJIECHHBIMU 3ajJjadaMH, BBIICIATh OCHOBHOE COJIEp)KaHUE
MIPOYUTAHHOTO TEKCTA, HAXOIUTH B HEM OTBETHI HA TIOCTABJIEHHBIE BOIIPOCHI U M3JIararh €ro;

® IpUOOpPETEHUE OMbBITA CaMOCTOATEIBHOTO TIOMCKAa, aHajuu3a u oTOopa wuHpopManmuu cC
UCIOJIb30BaHUEM pA3JIMYHBIX HCTOYHUKOB U HOBBIX MH(MOPMALMOHHBIX TEXHOJIOTMH JUIsl pEIIEHUs
MO3HABATENBLHBIX 3a]1a4;

® pa3BUTHE MOHOJIOTHYECKON M JMAJIOTHUECKON peuH, YMEHUS BBIPAXKaTh CBOU MBICIIU, CIIOCOOHOCTH
BBICIYLIMBATh COOECETHUKA, IOHUMATh €r0 TOUKY 3pPEHUs, IPU3HABATh MPABO JPYroro 4esloBeKa Ha MHOE
MHEHHE;

®OCBOGHHE TNPUEMOB [EHCTBUI B HECTAHAAPTHBIX CHUTYallUAX, OBJAJCHHE 3BPUCTUYECCKUMHU
METO/IaMH pelleHus podiiem;

e (hopMHpOBaHUE yMEHUH paboTaTh B IpyMIE C BBIIOJHEHHWEM DPA3JIMYHBIX COLMAJIBHBIX pOJIEH,
MPEICTABIATh U OTCTAUBATh CBOM B3IIABI M YOSKICHHS, BECTH JUCKYCCHIO.

PeryasituBubie YY/{

OOy4Jaromuics MoryduT BO3MOXKHOCTH TSl (YOPMUPOBAHUS CIEAYIOIINX PETYIATUBHBIX Y Y]I.

¢ YMEHHE CaMOCTOSITENILHO ONPEEIISATh IIeTH 00y4eHHs, CTABUTh B (DOPMYITMPOBATh HOBHIE 3a/1a4H B
yuébe W IO3HaBAaTEILHOW JEsATEeIbHOCTH, pPa3BUBaThb MOTHBBI M HHTEPECHl CBOEW I0O3HABATEIbHOMN
JeSITeTbHOCTH.

e YMeHHE CaMOCTOSITENIbHO TUIAHUPOBATh IYTH JIOCTUKEHUS 1I€JIeH, B TOM YUCIE aJbTEePHATUBHbIE,
OCO3HAHHO BBIOMPATh Harboiee 3PPEKTUBHBIC CITOCOOBI PEIICHHUS yYeOHBIX U MO3HABATEILHBIX 3a7a4.

e YMEHHE COOTHOCHTH CBOM JICHCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIATH KOHTPOJIb
CBOCH NIeATENbHOCTU B MpoOLecce AOCTIKEHHS pe3ylbTara, ONpeAessTh CHOCcOObl JEHCTBHI B paMKax
MPEIUIOKCHHBIX YCIIOBUH U TpeOOBaHMIA, KOPPEKTHPOBATb CBOW JCWCTBHS B COOTBETCTBHH C
MU3MEHSIOLIENCS CUTYaLUEH.

e YMeHHE OLICHUBATh IMpaBUJIbHOCTb BLIIIOJIHCHUA y‘le6H0ﬁ 3aJa4u, COOCTBEHHBIE BO3MOKHOCTH €€
PCLICHUA.

e BilaseHne OCHOBaMHM CaMOKOHTPOJIS, CAaMOOLEHKM, IPHHATHS PEUICHUHM W OCYILIECTBICHUS
OCO3HAHHOT'O BHIOOPA B y4eOHOM! U 1MO3HABATEIbHOM JeSITeIbHOCTH.

ITo3naBarenbHbie Y Y]]

OOyuaronuiicst HOIyYUT BO3MOXKHOCTB JJ1s1 (POPMUPOBAHHUS CIEAYIOINX MO3HABATENbHBIX Y Y]I.

e YMEHHE  ONpeneNsITh  MOHSATHSA, CO37aBaTh  OOOOIIEHWS, yCTaHABIMBaTh  AHAJIOTHUH,
KIacCU(UIIUPOBATh, CAMOCTOATEIHHO BBIOUPATh OCHOBAHHUS U KPUTEPUU JUIS KiIaccCU(DUKAIINH,
YCTaHABIIMBaTh MPUYHMHHO-CJIEJACTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYXKIEHUE, YMO3aKIIOYCHHE
(MHIYKTUBHOE, JCTYKTHBHOE, M0 aHAJIOTUH) U JeNIaTh BHIBOJIBL.

o YMeHue CO3JaBarb, MPUMCHATL U Hp€06pa30BBIBaTB 3HaKM W CHMBOJIBI, MOJACIN MU CXEMBI JJIA
peuicHu-d y‘IC6HLIX U IIO3HABATCJIBHBIX 3a44a4.

e CMBICJIOBOE YTEHUE.

e DopMHUpOBaHHE U Ppa3BUTUE DKOJOTMYECKOTO MBIIUICHHs, YMEHHE IIPUMEHATb €ro B
MI03HABATEIbHOM, KOMMYHHKaTUBHOM, COLTMAIbLHOMN MPAaKTUKE U MPOPECCUOHATBLHON OpUEHTAIUH.

e Pa3BuTHE MOTHBAIlUM K OBIIaACHHIO Ky.]'[BTypOﬁ AKTUBHOI'O HMCIIOJIb30BaHHA CHOBapeﬁ u Apyrux
ITOMCKOBBIX CHCTECM.

KommyHnukarusubie Y Y]

e YMeHue OpraHHu30BbIBaTh Y4eOHOE COTPYJHHYECTBO U COBMECTHYIO JESTENbHOCTh C YUUTEIEM U
CBEpCTHMKAaMU; paboTaTh MHIUBHU/1YyaJbHO U B IPYIINE: HAXOAUTh 001IIee pelieHre U pa3peniarb KOH(IUKTHI
Ha OCHOBE COIVIACOBaHUS MO3ULUHN U yu€Ta HHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh
CBOE MHEHHUE.



¢ YMEHHME OCO3HAHHO MCIIOJIb30BaTh PEUEBBIC CPEACTBA B COOTBETCTBUM C 3aJadyeil KOMMYHHUKALUU
IUIL BBIPQXXEHHUS CBOMX YYBCTB, MBICICH M TOTpeOHOCTEH /Ui IMJIAHUPOBAHUS W PETYISLUU CBOCH
JESTEIbHOCTH; BJIaJICHUE YCTHOM U MIMCBMEHHOHN PeYbl0, MOHOJIOTUYECKON KOHTEKCTHON PEYBIO.

e DopMUpOBaHUE U Pa3BUTHEC KOMIIETEHTHOCTH B O0OJACTH WCHOJIB30BaHHS WH(GOPMAIMOHHO-
KOMMYHHKAITMOHHBIX TexHonoru# (mamee — UKT).

Juunocmuvimu pesynvmamamu NporpaMMbl BHEYPOUHOU AEATEIbHOCTH SBIISIOTCSA:

OOyyaromuiics Moy4YuT BO3MOXKHOCTH ISl (POPMUPOBAHHUS CIEAYIOUINX JIMYHOCTHBIX PE3YIbTATOB!

® pa3BUTHE NI03HABATEIHHBIX HHTEPECOB, HHTEIUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® yOS)KIEHHOCTH B BO3MO)KHOCTH TIO3HAHUS IIPUPOJIBI, B HEOOXOAUMOCTH Pa3yMHOTO UCTIOIb30BAHUS
JOCTY)KEHUHM HAayKM M TEXHOJIOTHH AJs AalbHEHMIero pa3BUTUS 4EJIOBEYECKOro OOILIECTBA, YBaKCHHE K
TBOpIIAM HAayKU M TEXHUKHU, OTHOIIEHHUE K (PU3HKE KaK K AJIEMEHTY O0IIe4eI0BEYEeCKOM KYIBTYPHI;

® CaMOCTOSTEIBHOCTh B IPUOOPETEHNH HOBBIX 3HAaHUHN U MPAKTUYECKUX YMEHMUIL;

®TOTOBHOCTh K BBIOOPY JKM3HEHHOTO IIYTH B COOTBETCTBHHM C COOCTBEHHBIMH HHTEpECaMH U
BO3MOYKHOCTSIMY;

e MOTHUBAIMsI 00pa30BaTeIbHOMN AEATEIIBHOCTH HA OCHOBE JINYHOCTHO OPUEHTUPOBAHHOIO MOAX0/a;

¢ (hOpMHPOBAHNE LIEHHOCTHOIO OTHOILEHHs APYr K JAPYrY, K YUYHUTENI0, K aBTOpaM OTKPBITHHA U
n300peTeHuil, Kk pe3yabraTamMm 00ydeHus.

Temaruuyeckoe MJIAHKPOBaAHUE

7 Kj1acc
Ne HasBanmue pasneia, TeMbl Komuecrno Teopus IIpakTHKa
4acoB
1 Baenenue 4 2 2
2 ®usuka u Bpemena roga: ®usnka 0CeHbIO.
[TepBoHauagbHBIE CBEAECHUS O CTPOCHUH 4 2 2
BEIIIEeCTBA
4 BzanmoneiictBue Ten 8 2 6
5 Pa3 3agauka, q1Ba 3agauka 4 4 0
6 ®du3nka u BpemeHa roja: Ousmuka 3uMOu. 2 1 1
7 Cuisl B mpupose 11 5 6
8 Pa3 3amauxa, gBa 3amauka 4 2 2
9 JlaBiacHue 2 4
10 ®uszurka u BpemeHa roga: @usnka BecHo#. | 3 1 2
11 OHeprus 12 5 7
12 OU3NKU U TUPUKU 4 2 2
13 ®wusuka u BpemeHa roga: Ousuka gjerom. | 5 2 3
UTOro 70 31 39
8 Kiacc
KosnyecTBo
Ne HasBanue pasjena, TeMbl 4aCcoB Teopus IpakTuka
1. du3nka ¥ BpeMeHa rojia (IIoBTOPEHHUE) 8 5 3
2. | IIpoekTHas 1esTeNbHOCTh MO (PU3UKE 7 3 4
3. | MonekynsipHasi pu3nka 11 7 4
4. | ®dusuKa U IMEKTPHUUECTBO 19 8 11




S. ®dusuka Kocmoca 3 1 2
6. Maruetuszm 5 2 3
7. | IlpoekTHas NeATEILHOCTD 7 2 5
8. | Cerosie smnenus 6 c 4
9. | JoctmxeHusi COBpeMEHHON (PU3UKU 4 3 1
UTOIro 70 33 37
9 knacc
KoummuecTBo
Ne Hassanue pa3jena, TeMbl 4ACOB Teopus IIpakTuka
1 Beenenue 5 4 1
2 Mexanuka 8 4 4
3 3aKOHBI COXPAHCHHUS 6 4 2
4 Pabora sHeprus 5 2 3
5 DJEeKTpOMAarHUTHBIE SIBJICHUS 10 6 4
UTOro 34 20 14

Coaep:xanue nporpaMmmbl

7 Kkiaacce

TEMA 1. BBEJAEHUE (44)

Teopusi-24. BrogHoe 3ansTHe. MHCTpYyKTaX MO OXpaHe TPpyAa Ha 3aHATUAX. [losie3Hble CChUTKH IO (PU3HUKE
B lHTepHeT. MeTonb! n3yueHus puznyeckux spieHui. @uzndeckuil skcriepuMeHT. [lorpenHocts npsaMbIx
u3Mepenuil. IlpaBuna mpoBeneHUS ILIKOJIBHOIO HJKclepuMeHTa. KommbioTeppl B (U3MYECKHUX
UCCIIEIOBAHUSX U NP M3ydeHuu pusuku. [IpaBuna cozgaHus 3IeKTpOHHOM Mpe3eHTaluH.
IIpakTuka-24. M3mepenne Gpu3nueckux BEIUYMH C MOMOUIbIO IU(poBoi Jaboparopuu. Onpenenenue
LIeHBI AeneHust npubopos. OnpenesneHne paccTOSHUN 10 HEJOCTYNHBIX 00beKTOB. Onpenenenrne oobema
TeN pa3nu4Hoil popmel. MI3mMepeHne TOMIUHBI IUCTa OyMary.

TEMA 2. ®DU3UKA U BPEMEHA I'OJA: ®U3UKA OCEHBIO (34)

Teopus-14. 3arago4ynoe BemecTBo — Boaa. Tpu cocrosHus Boabl. IHTepecHoe 0 Boxe. ['mmoressl
MIPOMCXOKJCHHUSI BOIbI Ha 3emJjie, 3HadeHHe (PU3MUYECKHMX U XUMHUYECKUX CBOICTB BOJBI, CTPOCHHE
MOJIEKYJIbI BO/IbI, OOBSICHEHHE CBOMCTB BOJIbI B PA3JIMYHBIX arperaTHbIX COCTOSHUSIX. Poib BOJBI B )KU3HU
4eJI0BEKa.

IIpakTnka-2 4 OKCKypcUs Ha OCEHHIOH mnpupoay. IlpoBeneHue HaOMIONEHUH NPOSBICHUS
¢u3nueckux siBieHui ocenpto. Co3nanue npezenranuu «Pusuka Ocenbton. Padota ¢ [Iporpammoit Power
Point 1o co3ganuto cnaiios.

TEMA 3. HEPBOHAYAJIBHBIE CBEJIEHUSA O CTPOEHUU BELLIECTBA (44)

Teopusi-4u. IInanupoBanue PU3NIECKOro FIKCIIEPUMEHTA — KaK JAoka3aTh Teopuro. OT [lekapTa no Hammx
nHel. bpoyHosckoe nBmxenue. Hano-texnonoruu. Counnenue «MuxkpoMup». MUKpO BEIMUUHBI B HAIlIEH
KU3HH.

IIpakTuka-2u Pacmmpenue ten npu HarpeBanuu. M3mepenue ckopoctu nuddysun. Mojenu arperarHpIx
COCTOSIHMIH (Urpa)



TEMA 4. B3BAUMOJIEVICTBHUE TEJI (8u)

Teopusi-24. MexaHndeckoe ABWKEHHME M B3aumozneiicTBue. Kak ObICTpo MbI ABMXKEMCS (CIOXKEHHE
ckopocteit)? Korma mbl nBrkeMcst Bokpyr ComHIla ObicTpee - JHEM WU HOubko? [IpuMepsl pa3imnyHbIX
3HAYEHUN BEJIMYMH, ONMCHIBAIOIIMX MEXaHWYECKOE JBUKEHHME B KMBOH mpupoze. Mcronb3oBaHue B
TEXHHKE MPUHIUIIOB JBIKEHUS KMUBBIX CyllecTB. SIBinenue unepuuu. «Hemoasmknas Oamns». Yto
n3ydaer craruka? Bunpl paBHOBECHS.

IIpakTuka-64. W3mepenune OBICTPOTHI peaklUUU 4YesoBeka. lM3MepeHne CKOpPOCTH XOAbOBI.
DOKCHepUMEHTAIbHBIE JI0Ka3aTeNbCTBA sBIEHUS uHepuuu. lloaroroBka BuieoduiabMa Npo SBICHHUE
unepuuu. M3mepenune wmaccel 1 kamnu Boabl. OmpeneneHue IJIOTHOCTH MPHUPOTHBIX MaTepUasioB.
Omnpenenenrne o0beMa U IIOTHOCTH cBoero tena. OmpeneneHue o0bEMa(Macchl) MPOAYKTOB B YIAKOBKE.
N3roroBieHne paBHOBECHOM UTpyILIKU. Pemienue 3amay.

TEMA 5. PA3 3AJJAUKA, JIBA 3AJIAYKA (44)

Teopus-Su. [IpaBuna pemenus u opopmieHus 3anad. [louck ommoOok. Pemenne 3aHMMaTeIbHBIX 3a/1a4.
Pemenue 3anau B popmare [TN3A.

TEMA 6. PU3UKA U BPEMEHA T'OJIA: ®U3UKA 3UMOMU (24)

Teopus-14. Cner, nen, u Merens. CHEXXUHKM B Bo3ayxe. CHe:xnHKM Ha 3emie. Croucras CTpyKTypa
CHEXHBIX MOKpOBOB. Pexernsius. Jlen na 3emue. [opabril neqnuk. [Bmkenue neqanka. Kakwe ObIBaroT
MeTesd. MUKpOCTpYKTypa HU30BbIX MeTeneil BonHbl Ha cHery. Kak fajieko NepeHOCUTCS CHET METEIBIO.
[Ip1eBbIe OypH M METENH: CXOACTBO U pa3ianuus. Ousuka y HOBOroHE! eNKH.

IIpakTtuka-1 4 ®usuka - Hayka o npuponae. MoxxHo 11 u3ydarb npupoxay 3umoi? Ilporynka Ha

3UMHIOIO IIPUPOLY.

TEMA 7. CWJIbI B ITPUPOJE(114)

Teopus-S4. Cuna — BekTOpHas BelIMUYMHA (JIMHAMUYECKOe pelleHue 3a1ad). Bec u neBecomocts. Cuila
tpeHus. CounHenue «Mup 6e3 TpeHUs».

3akoH BceMHUpHOro TsAroteHus. CTpoeHue cojgHeuyHoM cuctembl. llnaHeTel 3eMHONM TpyIIBL.
[Tnanetsl-rurantel. Cuia TsKecTd Ha Jpyrux miaaHerax. CrnyTHuku miuaHet u Jlyna. Habmonenue JIyHsi.
Mauble Tena, opOUTHI U IEPUOUYHOCTD KOMET. «3BE3/1011a/1b1», WJIM IIOYEMY 3BE€3/Ibl HE MajatoT? 3BE3JHOE
He0o. Co3Be3nus. 3HAKOMCTBO C POrpaMMaMH 10 acTpoHoMHU. Bpems u ero uzmepenue. Kanenaaps.

IIpakTuka-64. 3anumarenbHblid onbIT «lllapuk Ha HUTHY. OnpeneneHue LEHTpa TKECTH Tena.
3aHuMmarenbHble GUTyphl Ha paBHOBecue. M3roroBnenue conHedHbix yacoB. Co3/1aHue JIyHHOTO KaJleHAaps
¢ momo1bio mporpamMmmel Power Point. I3mepenue xecTkocTH npyxunbl. 3Mepenue koa¢dduiinenTa cuibl
TPEHUS CKOJIBKEHUS Ha KPBUIBLIE HIKOJIBI M IPYTUX TIOBEPXHOCTSX.

TEMA 8. PA3 3AJIAYKA, /IBA 3AJIAYKA (4u)

Teopus-24. Cucrema CU u ee 3HaueHue. /[luHamuueckoe pelIeHUe 3a7ad Ha CIOKeHHe cuil.  Pemenue
3aHMMAaTeNbHbIX 3a1a4. Pemenue 3a1a4 B popmare [TU3A.

IIpakTuka-24. Onpenenenue Beca CyMKH HIKOJIbHUKA. OIpeielieHne MacChl U BECa BO3/1yXa B KOMHATE.
TEMA 9. JABJIEHHUE (64)

Teopus-24. J[aBnenue tBepabix Teua. 3akoH [lackand. J{aBnenue B xuakocT. ['mapocrarnyeckuit
napaaokc. Armoceproe nasnenue. Ponb armocdepHoro naeinenus B mpupojae. AtMmochepHoe naBieHne
u norojia. ToHOMeTp, MaHOMETPBL. ATMOC(epHOe AaBleHHe B KU3HM yenoBeka. Kak mbl apimum? Kak mMbl
neéM? «lopHas 0oJNe3Hb», BIMSHHE aTMOC(EPHOTO MAaBJIEHUS Ha caMO4yyBCTBHE Jtoaed. Pemenue
3aHMMATENIbHBIX 33/1a4.

IIpakTuka-44. 3ydyeHne 3aBUCUMOCTH IABJICHHUS OT IIJIOIIAN TOBEPXHOCTH C ITOMOIIBIO TaTYNKA
JaBleHUs. 3aHUMaTeNnbHble ONbITh «llepeBEpHyThIM cTakany», «DoHTaH B KoIOe», «SIHI0 B OyTBUIKE».
[Tpubops! nist u3MepeHus JaBJIeHUsT — U3TOTOBICHHE OapoMeTrpa. ATMocepHOe JaBiIeHUE U MEIUIIMHA.
npun, nunerka, MeaunuHCKas 6anka. KpossHoe naienue. OnpeneneHue JaBleHUs] KPOBH Y YeIOBEKa.
Omnpenenenre BICOTHI 3JaHUS C TOMOLIbI0 OapoMeTpa.

TEMA 10. ®U3UKA U BPEMEHA I'OJIA: ®U3UKA BECHO (34)

Teopus-14. Temneparypa. Tepmomertp. [IpuMepsl pa3InUHBIX TEMIIEpATyp B IPUPOJE.

IIpakTuka-24. Dxckypeuss Ha npupoxay. IIpoBenenne HaOmoneHUE MposBIEHUS (PU3MUECKUX SBICHUMN
BecHOIl. M3MepeHune TemmepaTrypbl MOYBBI Ha IIIyOMHE U TMOBEepXHOCTH. MccnenoBaHue KamWJIISIPHBIX
SBJICHUM.

8



TEMA 11. SHEPI'US (124)

Teopus-54. Pasnuunsle BUIbI SHEPTUH, UCIIOJIB3YEMBIE JIFOJbMH, U UX 3anachkl. KOCBEHHbIE N3MEPEHMSL.
ITouemy paGota 1 3HEPrUs UMEIOT OJHY €AMHULLY U3MepeHus? HecucteMHble eMHULBI. DHEPrus U MUILA:
OCHOBBI IPAaBWJIBHOTO MUTaHUsA. Pemenne 3aHuMarenbHbIX 3a1a4. Pemenne 3amad B popmare [TU3A.
IpakTuka-74. 3mepenrne KMHETUYECKOM 3HEpruM Tena. M3aMepeHune noTeHuranbHOM sHeprur. MeHo
nikosnbHUKa. Co3/laHue MPEe3eHTAlUK O IPaBUIbHOM NuTaHuu. OnpenesneHne pabOThl U MOILIHOCTU PYK.
OmnpeneneHne MexaHMYECKOH paboOThl IpHU IpbDKKE B BbICOTY. OmpeneneHue cpeaHeld MOIIHOCTH,
pa3zBuBaeMoil npu Oere Ha naucraHuuio 100M. OnpeneneHue cpenHed MOIIHOCTH, pa3BUBAEMOM IpU
npucenanuu. M3mepenne cpenHell MOIHOCTH, pa3BUBAEMOM IIPU IOABEME 10 JiecTHULE. OnpeneneHue
BBIMTPBIIIA B CHJIC, KOTOPBIA JaeT MOJABMXXKHBIA M HenoaBwkHBINA Onok. CpaBuenune KIIJ moasmkHOTO
0J10Ka ¥ HAaKJIOHHOW IUIOCKOCTH.

TEMA 12. ®U3UKHU U JIMPUKU (4u4)

Teopusi-24. ®u3nKa B Xy0)KECTBCHHbBIX IPOU3BENECHUAX. JJOCTHKEHNSI COBPEMEHHON (DU3UKH.
IIpakTuka-24. HM3roroBieHue camoleNbHBIX KapTUH «®PH3UMKa B BECENbIX KAPTUHKAX». YPOK-
npencraBieHne «duzndeckue GoKychl». 3aluTa MEKTPOHHON Ipe3eHTanuu «Mup razaMu Qu3nKay.

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

Teopusi-2u. Kakoit mecsir jieta camblii sxapkuii? XKapkoe jgeto u muensl. Kak U korna npaBuiibHO cpe3aTh
uBethl? Ha kavensx "nmyx 3axBarbiBaet".

IIpakTuka-34. OnbITe HA Jaue. DKCKypeusa «PU3KKa y BOTOEMay.

8 Kkiacc

TEMA 1. DU3UKA U BPEMEHA I'O/JIA (noBropenue) (84)

Teopus-S4. Beognoe 3ansaTtue. MHCTpykTaxk 1o oxpaHe Tpyha Ha 3aHATUsAX. llorpemHocTs mpsMbIx
n3Mepenuii. Kimace Tounoctu npubopos. Urenue rpaduka. BeiBoas! o pesynsraram skcriepumenta. Llena
neneHus mkanel npubopa. Kocsennbsle nsmepenus. [IpaBuiia nmpoBeeHHs IIKOJBHOIO SKCIEPUMEHTA.
Odopmienne aeKTPOHHOTO oTYeTa 00 IKCcTIepruMenTe. Pemenue 3amay.

IIpakTuka-3 4. V3Mepenue GpU3NUECKUX BEJIUYUH C IMOMOILBIO HUGPOBON 1a00paTOpuu U MOCTPOEHUE
rpacukoB. MccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT Beca Teuna. MccnenoBanne 3aBUCUMOCTH CHJTBI
TPEHUS OT NPUKUMAIOIIEH CHIIbI. DKCIIEPUMEHT [ anumes.

TEMA 2. IPOEKTHASA AEATEJBHOCTD I10 ®U3UKE (74)

Teopusi-3. Uto Takoe Hay4HBIH MPOEKT U Kak ero noaAroroBuTh? Cutyanus u npodiema. AHain3 cnoco0oB
pemienus mnpoOnembl. TpebGoBanust Kk wuccienoBarenbckoll paborte. IlnaHupoBaHue JeATENBHOCTH.
TpeGoBanus kK ohopMIIEHUIO TPOEKTHOM paboThI 1o (u3uke.

IIpakTuka-4 4. Beinonnenue MUKpo-npoekrta B rpymnie. OdopmiieHne 1 3aliura.

TEMA 3. MOJIEKYJ/JIAPHASA ®U3UKA (114)

Teopus-74. «BonmedHoe» cBOHCTBO 3HEprUuu. Makpo U MUKpPO MapaMmeTpsl U UX cBsA3b. Da3oBble
nepexonpl. BonsHoit map B armocdepe: oOpa3zoBaHue 007aKoB, TyMaHa, pOChl, MHesA. ATMOc(hepHbIe
ocaaku: cHer, rpan. Touka pocbl. IloBepxHOCTHOE HaTskeHME. KanwuisipHble SBIEHUS U ABUKCHUE
KHUJIKOCTH 1Mo Tpybam. 3akoH bepHymiu, moabemHas cuna Kpbula. Mopckue TedeHus. CoBpeMeHHbIe
MaTepHuabl: UCIOJIb30BaHUE KOMIIO3UTOB, KHUJIKHE KpUCTaUIbl. [ paduyeckoe MmpercTaBieHue TEIIOBbIX
nporeccoB. Pemenne 3anau B popmare [TN3A.

IIpakTuka-4u. OKCIIEpUMEHTAIBHOE J10KA3aTeNIbCTBO PAa3JIMYMsl CBOMCTB BEIIECTB B Pa3IMYHBIX
arperaTHeIX COCTOSIHMAX. HekoTopble cBOWCTBa KpUCTAJUIOB. M3roToBIEHHE CaMOAEIbHBIX MPUOOpPOB.
N3mepeHne BIa)XKHOCTH BO3/1yXa B IOMEIIEHUH U Ha yiuIe. MI3MepeHne CKOpOCTH UCTIAPEHNs Pa3InYHbIX
BEIIECTB. 3aHMMATEJIbHbIE OIBITHI M BONPOCHI: KUIMEHHE BOJAbI B OyMa)KHOW KOpOOKe, KUIIEHUE BOAbI
KOMHAaTHOW Temueparypsl. FI3MepeHnue cuiibl MoBepXHOCTHOTO HatTskeHus. [llapuk B asponnHamudeckon
TpyOe. BrIpamuBanue KpucTamia colud Ha OCHOBe. M3roToBneHue MakeTa KpUCTAJUIMYECKOH peIleTKH
KoMrio3uta. M3roroBneHune monenu peakTuBHOro napurarens. M3ydenue pabotel JIBC Ha Mmakere u
NIEKTPOHHON MOJIEIH.

TEMA 4. ®DU3UKA U JIEKTPUYECTBO (194)



Teopusn-84.  Dnexkrpuyeckue sBICHUS. OJekTpuzanus Ten. [lpuHmun paboThl CckaHepa.
Atmocdepnoe anekrpuuectBo. ['po3oBas tyua. Ilpupona monnun. Kakue ObiBatoT MoiaHMU. [TpuHIUIIBI
anekTpoOe3onacHOoCTU. OCHOBHBIE XapaKTEpUCTHUKU JII.TOKa. HecuctemHble eAMHULIBI pabOThI TOKA.
Pemenue 3anay.

IpakTuka-114

B3anmMuoe nputspkeHue u ortankuBanue «CyaTaHOBY; OIBITHI IO 3JeKTpu3anun. Habmonenne pa3nuasbix
BHJIOB UCKPOBOTO pazpsaa. VMccnenoBanue nNpoBOJHUKOB U HEMIPOBOJHUKOB ueKTpuuecTBa. [lonyuenue
3J1.TOKA B XKUJIKOCTH, dEKTposn3. 3rotosienune 6arapeiiku. DKCrepuMEHTaIbHOE JOKA3aTeIbCTBO 3aKOHA
Owma. M3yuenue pa3nuyHbIX COCOUHEHHM MPOBOAHUKOB. Co3AaHME Pa3NUYHBIX MPUOOPOB(UIPYIIEK) HA
OCHOBE JJIEKTpOJBUTareisl. DKCIEPUMEHTAJIbHOE Jl0Ka3aTeabcTBO 3akoHa JDxoynsa-Jlenuna. Coznanue
CUETYMKA ANMEKTPOIHEPTHH U U3yUEHHUE ero paboThl.

TEMA 5. ®PU3UKA KOCMOCA (3u4)

Teopus-14. Ousndeckas npupona HebecHbIX Tel. [loneTsl k Apyrum mianeraMm. Pois kocMmoca B
KHU3HH COBPEMEHHOTO 00111ecTBa. MeXIyHapoIHOE COTPYIHHYECTBO B OCBOEHUH KOCMOCA.

IpakTuka-2 4. Co3ganue saeKkTpoHHOM mpe3eHTanun «Kocmoc. HMcTopusi KOCMOHABTHUKH.
IToaroroBka mpa3aHOBaHUS 1HSI KOCMOHABTHKH.

TEMA 6. MATHETU3M (54)

Teopusi-24. MaruutHoe mnone 3emnu. Komnac. Maruurobuonorus. MarnutHsle OypH.
®eppomarnetuku. Cuna Jlopenua. J[BukeHHe 3apspKEHHOW YacTHUIBl B OJHOPOAHOM MAarHUTHOM IIOJIE.
Jlromunecuenuus. [lonsipublie cusHus.

IIpakTuka-3u. VM3yyeHMe MarHUTHBIX JIMHUM TOCTOSIHHOTO MarHuTa. M3ydeHue MarHUTHBIX
CBOMCTB pa3inuuHbIX BemiecTB. Urpa «bannana o nro0smiemM kKaMHe».

TEMA 7. HPOEKTHASA JEATEJBHOCTD (74)

Teopusi-24. Kax mnoaroroBute u odopmuth gokinan? Kymerypa BwicTymieHusi. Oparopckoe
HCKYCCTBO.

IIpakTuka-S4. BeinojsiHeHUE U 3allIMTa UHAUBUAYAJIbHBIX U TPYIIIOBBIX MPOEKTOB.

TEMA 8. CBETOBBIE SIBJIEHUS (64)

Teopusi-24. YcTpoiicTBO onTuyeckux mpuOopoB. M3ydeHnne ycrpoiictBa otoanmapara. Pamgyra.
®u3nka BO3HUKHOBEHUS paayru. X0/ CBETOBOIO Jiyya B Karuie A0k As. ONTHYEeCKUE UILTFO3UH.

IIpakTuka-4u. VccrnenoBanue: «CBeT B KU3HM KMBOTHBIX M 4eNoBeKay, «JlocTuxkeHUs U
MIEPCIIEKTUBBI UCIIOIb30BaHMsI CBETOBOM sHEPruu CoJHIa YETOBEKOM.

Paznoxenue O6enoro ceera. HabmioneHus B MuKpockon M Teneckor. CoznaHue TrojJorpaMMbl.
W3rorosnenue kaneng0ockona.

TEMA 9. TOCTUXKEHUS COBPEMEHHOMN ®U3UKH (44)

Teopusi-34. [IprimMepsl TOBapoB, CO3AAHHBIX C UCIOIb30BAaHUEM HAHOTEXHOJIOTMM U MPUYUHBI UX
YHHUKAJIBHBIX CBOMCTB. HecMaunBaeMble U Bceria YMCThIE BETPOBBIE CTEKIIA, IUCKH Ko€c U T.I1. Co3/1aHHbIE
Ha OCHOBE HAHOYACTHUI[ OKCHJA THUTaHa U cepedpa MOBEPXHOCTH, 00JajaroIre OaKTepULIMIHBIMU
CBOMCTBaMHU.

PazButue BoenHoi texuuku. 7 Mas - [lens paano. HoBocTtu ¢usnku u kocmoca.
IIpakTnka-1 4 Okckypcus Ha MecTHYI0 ATC. IlonroroBka BEICTYIIIIEHUI O TOCTHXKEHUSAX COBPEMEHHOU
bu3uku.

9 KJj1acce

TEMA 1. BBEJAEHUE (54)

Teopusi-4u. BponHoe 3anstue. MHcTpykTaxk 1Mo oxpaHe Tpyda Ha 3aHATHSAX.  AOCONIOTHas u
OTHOCHUTEIIbHAs IOTPEIIHOCTh MPSAMBIX H3MepeHui. IloBTOpeHue: IUIOTHOCTb, NABIIEHHE, DHEPrus U
pabota, MosieKkysipHas pU3uKa.

IIpakTuka-1 4. M3mepenue Gpu3nueckux BeTUYUH U BBIYUCICHHE OTPEIIHOCTH.

TEMA 2. ®PU3UKA B 3AJAYAX U SKCIIEPUMEHTAX (19 4)
Teopusi-16u. [IBukeHue Tena noj AeHCTBUEM CHIIBI TshKecTU. bamnnuctruka. AGCONIOTHO ypyruit
ynap. 3akxon bepuynnu. Oddexr [Jomnepa. OmnpeneneHue NIPOCTPAHCTBEHHON CKOPOCTU 3BE3[.
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BpamarenbHoe ABMKEHHE TBEPIOTO Tela. YCIOBUs paBHOBecHs TBepaoro tena. ObpazoBanue ComHEUHON
cucteMbl U mnaHeT. CpeactBa coBpeMeHHoM cBsi3u. Cuctembl actponaBurauuu (GPS u [monacc). ®dusuka
1 BOCHHAsl TEXHUKA.

Peuienue 3a1a4 nOBBIIEHHOW CIIOKHOCTH.

IMpakTuka-134y. HccnenoBanue 3aBUCMMOCTH TAJIbHOCTH TOJIETA OT yIVia K TOPU30HTY. DKCIIEPUMEHTHI
Ha PaBHOYCKOPEHHOE JABUXEHHUE. ODKCIEPUMEHTAIbHOE JTOKA3aTeIbCTBO 3aKOHA COXPAHEHUs MUMITYJIbCa.
DKCHEepUMEHTBI Ha BpallleHUE TBEPIOTO Tesa. M3roToBieHrne mpoCcTeiero HHIyKIHOHHOTO TeHeparopa
MepeMeHHOro Toka. HabmioneHnue siBineHus camouHaykiuu. CroxxeHune konebanuid, purypsl Jluccaxy Ha
ocumuiorpade. Busyanusanus 3Byka ¢ IOMOIIBIO Ja3epa.

Ka.]'leH)lapHO-TeMaTl/l‘JECKOG IJIAHUPOBAHUE

7 KJ1acc
Jlara
Ne Ne Tema
n/n

1. Beenenue (44)

1 1 BBonnoe 3ansitue. Uncrpykrax no Th. Tlone3nsie cchliku 1o Gpu3uke B
WutepHet. Metozap! n3ydeHus: GU3NIECKUX SBICHHUM.
2 2 ®usnueckuii skcriepuMenT. [IpaBuia npoBeaeHus: NIKOJIBHOTO

skcnepumenTa. [lorpemHocts npsimbix usmepenuit. Il/p: U3mepenue
(U3UUECKUX BEJIMYMH C IOMOLIBIO IIM(PPOBOH J1abopaTopuu.

3 I1/p: OnpenencHue oObeMa Te pa3sInIHON (HOPMBI.

4 I1/p: V3mepenue TONIUHBI JUCcTa Oymary.

du3ukKa M BpeMeHa rojaa: gpusuka ocenbio (34)

1 3araiouHO€ BenecTBo — Boja. MIHTepecHoe 0 BoJe.

o|U1N |~ |w

2 I1/p: Dxckypcus Ha oceHHioro nipupoxy. [IpoBenenue HabmoneHnun
nposiBlIcHHs PU3MYECKUX SBICHUHN OCEHBIO.

7 3 Il/p: Coznanue npesentanun «Puznuka Ocenbro». Pabota ¢ [Iporpammoit
Power Point 1o co3paHuto ciaiiios.

3. [lepBoHayajbHbIe CBeeHHs 0 CTPOEHHH BellecTBa (44)

8 1 Ot JlekapTta 10 Hamux gHei. bBpoyHOBCKoe IBHKEHUE.

9 2 | IlnanupoBaHue GU3NIECKOTO IKCIIEPUMEHTA — KaK JI0Ka3aTh TEOPHUIO.
I1/p: Pacuiupenue Ten mpu HarpeBaHUH.

10 |3 I1/p: U3mepenue ckopoctu 1updy3uu.

11 |4 Hano-texHonoruu. Mukpo BeJIMYMHBI B HAIEH KU3HU.

4. Bzaumoneiicrue TeJ (84)

12 |1 MexaHn4ecKoe IBUKEHUE U B3aUMOJIEICTBHE.

13 |2 I1/p: M3mepenne CKOPOCTH XOIbOBI.

14 13 I1/p: IToaroroBka BuaeopmiIbMa Mpo sBJICHUE HHEPLHH.
15 |4 I1/p: N3mepenne macchl 1 Karmim BOABIL.

16 |5 | I/p: OnpeneneHue IIIOTHOCTH MPUPOAHBIX MAaTepUAJIOB.
17 |6 I1/p: Onpenenenue 06bEMa(MaCChl) MPOTYKTOB B YITAKOBKE
18 |7 Yo m3yuaer craruka? Buasl paBHOBECHS!.

19 |8 I1/p: M3rotoBneHne paBHOBECHON UTPYLIKH.

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

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

22 |3 Pemenue 3a1a4 Ha IJIOTHOCTh

23 |4 | Pemenue 3amau B popmare ITM3A

6. Pu3uKa u BpeMeHa roga: Gpusuka 3umMoii (24)
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24 |1 Il/p: ®usuka - Hayka o nmpupone. MoXXHO M U3y4yaTb IPUPOAY 3UMOM?
IIporynka Ha 3MMHIOIO TPUPOY.
25 |2 Cuer, sien, 1 MeTenb. PU3MKa y HOBOTOHEH €JIKH.

7. Cuabl B npupone(114)

26 |1 Cwia — BeKTOpHasi BeJIMUMHA (IMHAMUYECKOE pElICHUE 3a]1a4).

27 |2 3akoH BceMUPHOTo TsAroreHus. CTpoeHne coaHeyHoi cuctembl. Cuna
TSOKCCTH Ha APYTUX IJIAHETaX.

28 |3 CnytHuku mianet u Jlyna. Habmonenue JIyHbl.

29 |4 Manbie Tena, OpOMTHI U TEPUOJUYHOCTh KOMET. «3BE3I0MNAIbl», HIH
IIOYEMY 3BE€3/1bl HE NaJAI0T?

30 |5 3BesnHoe Hebo. Co3sesnus. I1/p: 3HaKOMCTBO ¢ IpOrpaMMamu 1o
ACTPOHOMHUH.

31 |6 I1/p: Onpenenenue eHTpa TSHKECTH Tela.

32 |7 I1/p: 3anumarenbHble (GUTYPBHI HA paBHOBECHE.

33 |8 Bpewms u ero usmepenue. Il/p: M3rotoBieHne COMHEUHBIX YacOB.

34 |9 Kanenmaps. I1/p: Co3nanue TyHHOTO KaJleHAAPs C TIOMOIIBIO MPOTPaMMBbI
Power Point.

35 |10 | II/p: M3mepeHwue KeCTKOCTH MPYKHHBI.

36 |11 | Il/p: Usmepenue kodpdUIMeHTa CUIBI TPSHHS CKOJIBLKCHHS Ha KPBLIBIIE
IIKOJIBI M IPYTUX TOBEPXHOCTSIX.

8. Pa3 3agauka, 1Ba 3aj1auka (44)

37 1 Cucrema CU u ee 3nauenue. Pemenue 3amaud.

38 |2 | Pemenwue 3ana4 B hopmare I113A.

39 |3 Pemenue 3anumarensubix 3a1a4. Il/p: Onpenenenue Beca CyMKH
IIKOJTbHHKA.

40 |4 | dunamuueckoe peuieHue 3amad Ha cinoxenue cui. IlI/p: Omnpenenenue

MAacCChbl M B€Ca BO31yXa B KOMHATC.

9. laBjenue (64)

41 |1 | HaBnenue tBepabix Ten. II/p: M3ydyeHnue 3aBUCUMOCTH JaBJICHUS OT
IJIONIA/IM TOBEPXHOCTH C MOMOIIBIO JaTYMKA JIaBJICHUSI.

42 | 2 | laBneHue B KUAKOCTH. ['mapocTaTHuecKuil mapaiokc

43 |3 I1/p: 3anumarenbHble onbIThl «IlepeBEpHYTHIN cTakaHy», «DoHTaH B
Kos10e», «Si1o B OYTBUIKEY.

44 |4 Tonometp, manomeTpsl. I1/p: [Tpubops! 1715 U3MepeHus AaBIeHUs —
U3rOTOBJIEHUE OapoMeTpa.

45 |5 AtmocdepHoe 1aBiieHne B )ku3HU YenoBeka. Kak Mol apimum? Kak Mbl
nbéM? «['opHas 60s1e3HbY», BIUSHUE aTMOC(HEPHOTO JaBICHHS Ha
CaMOYYBCTBHE JIKOZICH.

46 |6 KpossiHoe nasnenue. Il/p: Onpenenenue gaBiieHus: KpOBH Y YETIOBEKa.

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

47 |1 Temmneparypa. Tepmomerp. [IpuMeps! pa3inyHbIX TEMIIEPATyp B IPUPOJIE.
I1/p: M3mepenue Temneparypsl HOUBbI Ha ITYOWHE U TOBEPXHOCTH.

48 |2 I1/p: Dxckypeus Ha mpupoy. [IpoBeneHne HAOTFONCHUI TPOSIBIICHUS
($U3MUECKUX SIBICHUI BECHOM.

49 |3 | I/p: UccnenoBanne KamMJUIAPHBIX SIBJICHUH.

11. Dueprus (124)

50 |1 | PaznuuHble BUJIBI SHEPTHH, HCIIOIB3yEMbIE JIFOJBMH, M UX 3aIachl.

51 |2 Kocsennble nzmepenus. I1/p: Msmepenne KuHETHUECKON SHEPTUHU Tea.

52 |3 I1/p: M3mepeHne NoTeHMaIbHON SHEPTUH.

53 |4 | Ilouemy paboTa ¥ SHEPTHS UMEIOT OJTHY SIUHUILY H3MEPEHHUS?

Hecucremuble e TUHULIBI.
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%94 |5 OHeprus 1 Nuila: OCHOBBI paBuiIbHOrO nutanus. Il/p: Mento
HIKOJIbHUKA

55 |6 I1/p: Co3nianue npe3eHTaiuu 0 NpaBUIbHOM MUTaHUU

56 |7 I1/p: Onpenenenre MeXaHUIECKOM pabOTHI IPH MPBIKKE B BHICOTY.

57 |8 I1/p: OnpenencHue cpeaHel MOIIHOCTH, Pa3BUBAaEMOil Mpu Oere Ha
nuctagiumo 100Mm.

58 |9 | II/p: Onpenenenue BEIMTPHIIIA B CUJI€, KOTOPBIH aeT MOABMKHBINA U
HENOJBUKHBIN OJIOK.

59 |10 | I/p: Cpasuenue KIIJI monBmKHOTO OJIOKA ¥ HAKIIOHHOW TJIOCKOCTH

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

61 | 12 | Pemenwne 3agau B hopmare [TN3A.

12. ®u3uku u Jupuku (44)

62 1 ®dusnka B XyJ0KECTBCHHBIX TPOU3BEICHUSIX.

63 |2 | JlocTuxeHHUsi COBPEMEHHOW (DU3HKH.

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

65 |4 I1/p: 3ammra snekTpoHHON npe3enTauuu «Mup mazaMu Qu3nKay.

13. ®du3uka u Bpemena roja: ¢pusuka jerom (54)

66 1 Kaxkoit mecsir nera cambiii sxapkuid? XKapkoe seto u nmuensl. Kak u korga
IIpaBWJIBHO cpe3arh 11BeThl? Ha kauensx "nyx 3axBarbiBacT'.

67 |2 I1/p: OnbiThl Ha naye. DKcKypeus «PU3MKa y BOTOEMay.

68 |3 CsobooHnas mema

69 |4 Csobo0Has mema

70 |5 Csob00nas mema

8 kirace

No Tema Hara

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

1 1 BBoanoe 3ansTue. HCcTpykTax no oxpaHe Tpyaa Ha 3aHsatusx. Il/p:
W3mepenue Gpu3nueckux BEIUYHH € TOMOLIbIO U(POBOIi 1abopaTopuu U
MMOCTPOCHHUE TPa(UKOB.

2 2 I1/p: HccnenoBanue 3aBUCMMOCTH CUJIBI YIIPYTOCTH OT Beca Tela.

3 3 | I/p: UccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI OT MPHKHUMAIOIICH CHIIBI.

4 4 | PemeHue 33124 Ha MEXaHUYECKOE JIBI)KEHHUE

5 5 Penienue 3a1a4 Ha IIOTHOCTh

6 6 Pemrenne 3amad Ha gaBiIcHUE

7 7 Pemenue 3aau Ha padoty

8 8 | Pemenue 3amau B popmare [TM3A

2. IIpoekTHas AeATEIbHOCTD N0 pusnke (74)

9 1 Uto Takoe HayuHBIM MPOEKT U Kak ero noAroroButh? Cutyanus u
npobiema.

10 |2 AHanu3 croco6oB perieHus npodnemMsl. TpeGoBaHuUs K HcCIeI0BATENbCKOM
pabore. [ImanupoBanue NeATEITLHOCTH.

11 |3 TpeboBanus K 0hOpMIICHUIO TPOEKTHOM paboThI 10 (pu3HKe.

12 |4 I1/p: BeinosnHeHne MUKPO-IPOEKTA B IPYIIIIE.

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

14 |6 I1/p: Odopmiienne u 3ammra.

15 |7 I1/p: OdopmiieHne U 3amuTa.

3. MoJuekyasipaas pusuka (114)
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16 |1 «BomnmeOHoe» cBOICTBO 3HEpru. Makpo U MUKPO MapaMeTphl  UX CBA3b.
®da3oBsie nepexonbl. I1/p: DxkcnepuMeHTAIbHOE A0KA3aTEIbCTBO PA3IUYUs
CBOMCTB BEILIIECTB B PA3IMYHBIX arPEraTHbIX COCTOSHUSIX.

17 |2 Boasnoit map B armocdepe. Touka pocsl. I1/p: 3mepenue ckopoctu
UCTIAPEHHSI Pa3IMYHbIX BEIIECTB.

18 |3 [ToBepxHnoctHOe HaTskeHue. Kanwmisipusie sBinenusd. Il/p: U3mepenue
CHJIBI TOBEPXHOCTHOT'O HATSHKEHUSI.

19 |4 | 3axon bepuymiu, noabemMHasl cujia Kpbula U ABM)KEHUE KHUJIKOCTH 10
Tpybam. Mopckue teuenust. I1/p: llapuk B aspoauHaMU4ecKoii Tpyoe.

20 |5 I1/p: 3anuMmarenbHbBIC OMBITHI M BOIIPOCHI: KUTICHHE BOABI B OyMaXKHOM
KOpOOKe, KMIIEHHE BOJIbl KOMHATHOW TeMIIEpaTypBhI.

21 |6 I'padmyeckoe npeacTaBaeHNE TEMIOBBIX MPOIIECCOB.

22 |7 Pemenue 3amaq B popmare [1M3A.

23 |8 Hexotopsie cBoiicTBa kpuctaiuioB. I1/p: Beipamuanue kpucTaiia cojid Ha
OCHOBE.

24 |19 CoBpeMeHHBIE MaTepHaJIbl: UCIIOIH30BAHNE KOMITO3UTOB, KUIKHE
kpuctamisl. I1/p: V3roToBienne MakeTa KpUCTAIUTMUECKON PEIIETKH
KOMIIO3HTA.

25 |10 | II/p: Uzyuenue pabotsl IBC Ha MakeTe U IEKTPOHHON MOJEIH.

26 | 11 | CsobooHas mema

4. ®u3uka u yiekrpuiecTno (194)

27 |1 Dnektpuyeckue siBineHus. Jnekrpusanus ten. Il/p: npubdop Ban ne
I'paaca; ONBITHI 110 PTEKTPU3AIHH.

28 |2 I1/p: ViccnenoBanue npoBOAHUKOB U HEMPOBOAHUKOB AIIEKTPUUECTBA.

29 |3 | II/p: UsroroBnenue OaTapeiiku.

30 |4 | Peuienue 3a7a4 Ha COCTABJICHUE DJICKTPHUECKHUX CXEM.

31 |5 I1/p: Tlony4yeHue 31.TOKA B KUAKOCTH, DIEKTPOJIU3.

32 |6 I1/p: V3ydyenue paboTsl cBETO- U POoTO-AHOAA

33 |7 I1/p: Pemenue npakTHYeCKUX 3a1a4 HA COCTABICHUE NIEKTPHUECKUX CXEM.

34 |8 | YcrpoiictBo ommetpa. IT/p: M3mepeHue conpoTHUBIEHHUS pa3TMYHBIX
IPOBOJHUKOB

35 |9 Pemrenue 3anaq Ha 3akon OMa

36 | 10 | Pemenue 3amau B popmare [TM3A.

37 |11 | II/p: 3aHMMAaTEIILHBIN OMBIT: ceplle Ha OaTapeike

38 |12 | II/p: 3aHMMaTeIbHBIN OMBIT: BpAIlEHUE KUAKOCTH OT AJIEKTPUYECTBA,
CBETSAIIMECS OTYPIIBI

39 |13 | II/p: M3yueHue pa3inuyHbIX COETMHEHUHN POBOIHUKOB.

40 | 14 | Il/p: Pemenne mpakTHYECKUX 3aJ1a4 HA COCTABJICHHE ICKTPUICCKUX CXEM.

41 | 15 | Pemenue 3aja4 Ha pacueT AICKTPUUECKOHN IEMn

42 |16 | HecucremHble eMHULIBI pa0OThI TOKA. PacyeT CTOMMOCTH I€KTPOIHEPTHH

43 | 17 | BeITOBBIC ANEKTPOIIPUOOPHI, KJIACC SHEPTONOTPEOICHHS

44 |18 | IlI/p: DxcnepuMeHTalIbHOE JI0Ka3aTeNbCcTBO 3akoHa Jlkoyinsa-JleHna.

45 | 19 | Pemeunne 3amau

5. ®uszuka kocmoca (34)

46 1 3akonbl Kemiepa. Pemenue 3anau

47 |2 I1/p: Co3znanue snextponHoi mpesenranuu «Kocmoc. Mctopus
KOCMOHABTHKI».

48 |3 Baxkneiimume actpoHoMHU4YecKre coObITHSI rofia

6. Marnerusm (54)

49 |1 I1/p: V3yyeHune MarHUTHBIX CBOMCTB pa3inyHbIX BeulecTs. I1/p: NUsyuenue
MarHUTHBIX JJMHUHN MOCTOSTHHOTO MarHuTa.
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50 |2 MarunutHoe nosie 3emnu. Kommnac. Marauro6uonorus. MarautHslie 6ypH.
DeppOMArHeTUKH.

51 |3 Cuna Jlopenua. J[IBwkeHHE 3apsDKEHHOM 4YacTHLBI B OJHOPOJHOM
MarHuTHOM nosie. Jliomunecuenys. [lonsgpHelie cusiHuS.

52 |4 I1/p: Urpa «bamiana o 1ro0siemM KaMmHe.

53 5 I1/p: Urpa «bamnama o 1ro0s1emM KaMHe.

7. IlpoekTHas1 AeATeNbHOCTD (74)

54 1 Kaxk moaroroButh 1 0opMuTh AOKIA?

55 |2 I1/p: BeinosiHeHe WHANBUIYAIBHBIX M IPYIIIOBBIX TPOEKTOB.
56 |3 I1/p: BeinonHeHre MHAUBHIYATbHBIX U TPYITIOBBIX MPOEKTOB.
57 |4 I1/p: BeinosiHeHe WHANBUIYAIBHBIX M IPYIIOBBIX TPOEKTOB.
58 |5 I1/p: BeinonHeHre MHAUBHIYAbHBIX ¥ TPYITIOBBIX MPOEKTOB.
5 |6 Kynerypa BeicTymuiennsi. OpaTopckoe HCKYCCTRBO.

60 |7 I1/p: 3ammuTa MHIMBUAYATBHBIX U TPYIIIOBEIX TPOCKTOB.

8. CBeroBble siBj1eHus (64)

61 |1 Pagyra. ®usuka BOSHUKHOBEHUS pajyrd. X0/ CBETOBOTO JIyya B Karuie
JIOMKJISL.

62 2 I1/p: W3rotoBiieHne Kajel1I0CKOIA.

63 |3 I1/p: Pa3noxxenue Genoro ceeTa.

64 |4 YerpoiicTBo ontuueckux npubopos. M3ydeHue yctpoiicTBa oTtoanmnapara.
I1/p: HabGaronenns B MUKPOCKOT M TEJIECKOIIL.

65 |5 I/p: UccnenoBanue: «/loCTHKEHUS ¥ IEPCIIEKTUBBI UCIIOJIb30BAHHS
cBeToBOH 3Heprun COHIIA YSITOBEKOMY.

66 |6 OnTtuyeckue WLI3UU.

9. locTuxenusi coBpeMeHHOl pu3nku (44)

67 |1 Oxckypeus Ha MecTHY0 ATC. TloaroroBka BBICTYIUIEHUM O JOCTHKCHHSX
COBpEMEHHOM (pHU3HKH.

68 |2 [Ipumepsl TOBapOB, CO3IAHHBIX C UCIIOJIH30BAHUEM HAHOTEXHOJIOTHH U
MPUYMHBI UX YHUKAJIbHBIX CBOUCTB.

69 |3 | Pa3Burue BoeHHOU TexHukH. 7 Mas - Jlenb pagno. HoBoctu ¢usuku.

70 |4 Csob00Has mema

9 kJaace

No Tema JHara

1. BBenenne (54)

1

1

Bromnoe 3ansarue. Unctpykrax mo Th. AOGcontoTHas U OTHOCUTEIIbHAS
IOrPEIIHOCTD MPSMBIX U3MEPEHUN.

IIp: N3mepenue pu3nyecKux BEJIUYUH U BHIYUCICHHE MOTPEIIHOCTH.

HOBTOpeHI/IeZ IIJIOTHOCTB, JABJICHUC.

[ToBTOpEHUE: SHEPTHS U padoTa.

g lwin

IToBropenue: MoJeKkylsipHas GU3MKa.

Mexanuka (84)

IIp: Onpenenenre yCKOPEHUs CBOOOTHOTO MaICHHUSI.

IIp: DkcnepUMEHThI Ha PABHOYCKOPEHHOE IBUKEHHUE.

JIBr>keHue Tela moJi ISMCTBUEM CHIIBI TSKeCTH. bannucTuka.

E NI IR AT EN TN

Hp: HccnenoBanue 3aBUCUMOCTHU JAJbHOCTH IOJIETA OT yIjia K TOPU30HTY.

[EEY
o

JIBr>keHue Tenla Mo HaKJIOHHOMW IUIOCKOCTH. JIBH)KEHHUE CUCTEMBI T

[EEN
[EEN

OO WIN|F-

Pemenue 3aga4 Ha 3akoHbI HbioTOHA

[EEY
(2]




12 |7 Bpamarensroe neukenue tBepaoro tena. O6pazoBanue ComHEUHON
CUCTEMBI U IIAHET.

13 |8 IIp: OnpeneneHue kodpPUITUECHTA TPEHUS CKOJIBKEHUS, JKECTKOCTH
TPY)KUHBI.

3. 3akonbl coxpaHenus (64)

14 |1 Ip: DkcniepuMeHTAILHOE JI0KA3aTeIbCTBO 3aKOHA COXPAaHEHHSI UMITYITbCA.

15 |2 Pemenue 3a1a4 Ha 3aKOH COXPAHEHHUS UMITYNbCa

16 3 Ompenenenre mepuoja M 9acTOThl KOJIeOaHUH MaTeMaTHu4eCcKOTro
MasiTHUKA, MOMEHTA CHJIBI, ICHCTBYIOIIETO Ha PhIYar.

17 |4 | p: DkcriepuMEHTAIBHOE JI0KA3aTeIbCTBO 3aKOHA COXPAHEHHSI SHEPTHH.

18 |5 Pemenue 3a1a4 Ha 3aKOH COXpaHEHUS SHEPTHH.

19 |6 | Pemenue 3a/1a4 Ha 3aKOHBI COXPAaHEHHS MMOBBIIICHHON CIIO)KHOCTH

4. Padora u 3Heprus (54)

20 |1 Ip:Onpenenenue padOThI CUIIBI YIIPYTOCTH TIPH MOBEME Tpy3a C
MTOMOIIBIO TIOJBMYKHOTO MJTM HEMOJBMIKHOTO OJI0Ka, paOOThI CHJIBI TPEHHSL.

21 |2 IIp: OnpeneneHne onTUUECKOM CUITbl COOMpAIOIEH JTUH3BI.
DKCnepuMEHTaIbHbIE 3a1aHus 2-10 THa. McciaeqoBanue 3aBUCUMOCTH
CWJIBI YIIPYTOCTH, BOSHHKAOIIEH B IPY)KUHE, OT CTEIICHU Je(hOpMAIIHH
TPY)KUHBI.

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

23 |4 Pemenue 3amaq Ha TeMy «KosieOGaHus 1 BOJTHBI)

24 |5 Ip: HccnenoBanue 3aBUCIMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHIIBI

HOPMAJIbHOI'O AAaBJICHUWA, 3aBUCHUMOCTHU II€proga KoJIeOaHHU I
MAaTCMaTHYCCKOIo MasATHHKA OT JJIMHBI HUTH.

5. daexkTpomarauTHble siBjenus (104)

25 |1 | [p: UccrenoBaHue 3aBUCUMOCTH CHJIbI TOKA, BOZHUKAIOIICH B
MPOBOJIHHUKE, OT HAIPSDKCHUS HAa KOHIIAX IPOBOIHKMKA, CBOMCTB
M300paKeHHMsI, IOJTYYEHHOTO C MMOMOIIBI0 COOMPAIOIICH JIMH3BI.

26 |2 IIp: OnpenencHue IMEKTPUISCKOTO COMMPOTUBIICHHS PE3UCTOPA, PA0OTHI
AIIEKTPUUECKOTO TOKa, MOIIHOCTH JIEKTPUYECKOTO TOKA.

27 |3 IIp: DxcnepumenTanabHbIe 3a0aHus 3-To Tumna. [IpoBepka 3akoHa
MOCJIE0BATEIFHOTO COSAMHEHUSI PE3UCTOPOB IS AIEKTPUIECKOTO
HAIpPsDKCHUS, 3aKOHA MapajlieIbHOTO COSAMHEHHUS PE3UCTOPOB ISl CHITBI
AIIEKTPUUECKOTO TOKA

28 |4 | Pemenue 3amanuii 6a30BOTO YPOBHS IO TeMe «DJIEKTPOMArHUTHEIE
SIBIICHHSD»

29 |5 CocraBneHne YKBUBAJICHTHON CXEMBI

30 |6 | Pacder sneKTpUUECKHX eI

31 |7 IIp: Onpenenenne KITJI GbITOBBIX 37€KTpOonprHOOpOB

32 |8 Pemenwne 3ananuii 6a30BOro ypoBHs 10 TeMe «KBaHTOBBIE SIBJICHHUS)

33 |9 PeleHne kauecTBEHHBIX 3a4a4.

34 |10 | Ceoboonas mema

Croco0bl OlIEHKH YPOBHA TOCTHKCHHUSA oﬁyqamumxcn

KagecTBo IMOATOTOBJICHHOCTHU YJalIUXCs OMPEACTIACTCA KaA4YE€CTBOM BBIITOJIHCHHBIX HMHU pa60T.

KpI/ITCpI/IeM OIICHKH B TAHHOM CJIy4ac sABJIACTCA CTCIICHD OBJIAJICHUS HaBbBIKAMU pa6OTBI,

CaMOCTOATCIIbPHOCTb U 3aKOHYCHHOCTbD pa6OTBI, THIATCJIIBHOCTE OKCIICPUMCEHTA, HAYYHOCTD IMpEaIaracMoro
peuicHu-d HpOGHeMH, BHEIITHUI B 1 Ka4€CTBO pa6OTBI an/I60pa W MOACIN, COOTBCTCTBHUEC

HCCIIEI0BATENbCKOM paboThl TpeOyeMbIM HOpMaM U IipaBuiiaM oopMIIeHUS.
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HOOIJ.[pPITCJ'IBHOfI (I)OpMOﬁ OLICHKU Tpyda ydalquxcd ABJISICTCA JCMOHCTpALHA pa60T, BBIITOJTHCHHBIX
yYdalquMHUCA U BBICTYIINICHUC C pE3yJIbTaTaMU I/ICCJ'IG,ZIOBaHI/II\/’I nepea pa3indHbIMU AYTUTOPUAMUA (B KJ1acce,




B CTapILIUX U MJIQIINX KJIaccaX, YUUTENSIMH, NIearoraMu TOMOJIHUTEILHOr0 00pa3oBaHusl) BHYTpU
IITKOJTBI.
PaGora ¢ yueOHbIM MaTepHanoM pazHoo0pa3HbIX POPM JAaET BOSMOXKHOCTh KaXKIOMY UX y4alllUXCs

MPOSIBUTH CBOM CIIOCOOHOCTH (B 001aCTH CHUCTEMATU3AIIMH TEOPETUYECKUX 3HAHMIA, B 00JIACTH PELICHUs
CTaHJAPTHBIX 33/]a4, B 00JIACTH PEIICHHUS HECTaHIAPTHBIX 3a/]1a4, B 00IaCTH UCCIIEA0BATEIbCKON PaboThI
u T.4.). CUTyaliuu ycrexa, Co3Jarolite MOJIOKUTENbHYI0 MOTUBALIMIO K JIEATEIbHOCTH, SIBJISIOTCS
Ba)XHBIM (DaKTOPOM Pa3BUTHUSI TBOPYECKUX U MMO3HABATEIILHBIX CIIOCOOHOCTEH yUaIuxcs.
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