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IlosicHuTeIbLHAA 3alIMCKA

Oduznyeckoe oOpa3oBaHHE B cHUCTEME OOIIET0 U CpelHero oO0pa30BaHUs 3aHMMAET OJHO W3
BEAyIINX MecCT. JSIBusisAch (QyHIAMEHTOM HAyyHOTO MHPOIOHHMMAHHs, OHO CIOCOOCTBYET
dbopMupOBaHUIO 3HAHMKA 00 OCHOBHBIX METOIAX HAYYHOTO I[IO3HAHUS OKPYXKAIOLIEro MHUpa,
(byHIaMEHTAIbHBIX HAay4YHBIX TEOPHUH M 3aKOHOMEpPHOCTEH, (OpMUpYET y Yydalluxcs YyMEHHUS
HCCIIEIOBATh M OOBSICHSTH SIBICHUS MPUPOJIBI U TEXHUKH .

Kak mkonbHbIM mpenmMer, (u3uka 001agaeT OrPOMHBIM T'yMAaHUTApHBIM MOTEHIIMAIOM, OHa
aKTUBHO  (OPMHPYET  MHTEIUICKTyaJbHBIE ¥  MHPOBO33PEHUECKHME  KadecTBa  JIMYHOCTH.
Huddepenunanus mnpeanojaraeT Takyl0 OpraHH3alUIo0 Ipolecca OO0ydeHHs, KOTOpas Y4YUTHIBAaET
WH/IMBUyaJIbHbIE OCOOCHHOCTH YYallMXCS, MX CIIOCOOHOCTH W HMHTEPECHI, JIMYHOCTHBIA OIIBIT.
Huddepennunanms oOyueHus: GU3MKE MO3BOJISIET, C OJHOW CTOPOHBI, 00€CTIEUNTh 0a30BYIO MTOATOTOBKY,
C JPYroil — YIOBIETBOPHUTH MOTPEOHOCTH KaXIOTO, KTO IPOSBISIET MHTEPEC M CIOCOOHOCTU K
MpeIMETY U BBIXOAMT 332 PAMKHU U3y4eHUs! (U3UKH B IIKOJILHOM Kypce.

Pabouass mporpamma 3aHATHII BHEYpPOUHOU nesTenbHOCTH 1o (usmke «Du3mka B 3amadax u
SKCIEPUMEHTAxX» MpeqHa3HaueHa MJisi OpraHu3alMd BHEYpOuHOH naearenbHocTu «Touka pocTay
oby4garoruxcs 7-9 kiaccoB MOBY COIII ¢.CeitskoBo

Cpok peanu3zanuu nporpammsl: 1 roa. 7 kinacce — 704., 8 kinace 704., 9 knace — 34 u.

JlaHHasi mporpaMMa MO3BOJISIET OOYYarOIIUMCSI O3HAKOMHUTBCS C METOAMKOM OpraHu3alud U
MPOBEJICHUS  SKCIIEPUMEHTAIbHO-UCCIIEI0OBAaTEILCKON JICITEIbHOCTY B COBPEMEHHOM yueOHOM
nporuecce no (pusuke, 03HAKOMUTHCSI CO MHOTMMH UHTEPECHBIMU BONPOCaMu (PM3UKH HA TaHHOM 3Tare
00y4eHHsl, BBIXOIALIMMH 32 PaMKH IIKOJBHOM MPOTPaMMBbI, PACHIMPUTH IEIOCTHOE MPEICTABICHUE O
npoOiieMe JaHHOW HayKH. ODKCIEpUMEHTAIbHAS JEATEIBbHOCTh OYyIeT CHOCOOCTBOBAaTH DPA3BUTHUIO
MBICITUTENIBHBIX OMepaluii 1 001IeMy HHTENIEKTyalbHOMY Pa3BUTHIO.

He menee BaxHbIM (paKTOpOM peanu3aliy JaHHON NporpamMMbl SBISETCS CTPEMIICHUE Pa3BUTh Y
yUYalIuXcsi YMEHHE CaMOCTOSTeNbHO palboTarh, JyMaTh, OKCIHEPUMEHTUPOBATb B  YCIOBUSIX
naboparopun 1nentpa «Touka pocray, a TakkKe NPUMEHSTH MOJYYCHHBIC 3HAHUS IS PEIICHUS
Kau€CTBEHHBIX, KOJMYECTBEHHBIX U IKCIEPUMEHTANIbHBIX 3a/1a4 pa3IudHON cinoxHocTH. ConepkaHue
IIPOrpaMMbl COOTBETCTBYET I103HABATEIBHBIM BO3MOYKHOCTSIM IIIKOJIBHUKOB M TPEJOCTaBISET UM
BO3MOXXHOCTb pab0TaTh Ha YPOBHE MOBBILICHHBIX TPEOOBaHMA, pa3BUBasl y4eOHYIO MOTHUBALHIO.

OcoOeHHOCThHIO TaHHOM MPOrPaMMBbI  SIBJISIETCS TO, YTO:

®OHa HalpaBlieHa Ha JOCTI)KEHHE OOydarolmMMHcs B OOJbIIEH CTENeHH JMYHOCTHBIX MU
METANPEIMETHBIX PE3YIIBTATOB;

® COCTaBJIEHA C YYETOM BO3PACTHBIX OCOOEHHOCTEHN yJalluxcs;

® [IOCTETNICHHO BBOAMTCS IPOEKTHAs NEATENbHOCTh — OT MHKPO-IIPOEKTOB B 7 KJacce [0
WMHJIMBH1yaJIbHBIX TPOEKTOB B 9 Kilacce;

e yacTh y4eOHOTO BpeMEHH OTBEJICHA Ha pereHue 3a1a4 B popmare PISA.

Peanu3anus nporpaMmMsl of0ecrieyuBaeTcss HOPMATHBHBIMH TOKYMEHTAMU:
1. ®enepanbubiit 3akoH OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBaHuu B
Poccuiickoit deaepauun» (¢ u3M. U J1011., BeTyIl. B cuity ¢ 01.09.2020).

2. Tlacnopt HanumoHanmpHOro mpoekTta «OOpasoBanue» (yrB. mpesuauymoM CoBera mpHu
IIpesunenre PP 1o crparernuyeckoMy pa3BUTHIO M HAllMOHAJIbHBIM IPOEKTaM, IPOTOKOJI OT
24.12.2018 Ne 16)

3. TocynmapctBennast nporpamma Poccuiickoit ®enepanuu «Pa3zButue oOpazoBaHus» (YTB.
ITocranosnenuem IlpaBurenscta PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepkaeHUU
rocyapcTBeHHOH nporpammsl Poccuiickoit @enepanuu «Pa3Butie o0pa3oBaHUs».

4. Tlpodeccuonanbupiii crangapt «llemaror (memarornueckas NESTEIBHOCTh B JIOMIKOJIBHOM,
HayaJdbHOM OOIIeM, OCHOBHOM OOIIeM, cpelHeM oO0IeM o0pa3oBaHUU), (BOCHHUTATENb, YYUTENh)»
(pen. ot 16.06.2019) (ITpuka3 MunuctepcTBa Tpyzna u conranbHoi 3amuThl PO ot 18 oxTs6ps 2013 1.



No 544nH, ¢ WU3MEHEHUsIMH, BHECEHHBIMU MpHKa3zoM MUHHUCTEpPCTBA Tpyda M corzamuTtel PO ot
25.12.2014 Ne 11151 u o1 5.08.2016 . Ne 422H).

5. Meroguueckue — peKOMEHJAIMM IO  CO3JaHUI0 M (DYHKIMOHMPOBAHUIO B
0011e00pa3oBaTeNbHBIX OPraHU3AIMAX, PACIIONIOKEHHBIX B CEJIBCKOM MECTHOCTH M MallbIX TOpOAaXx,
IIEHTPOB 00Pa30BaHUs €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOW HampaBieHHOcTel («Todka pocTtay)
(VTBepxkaeHbl pacrnopsikeHueM MuHucTepcTBa npocBemenns: Poccuiickoit denepanuu ot 12 sHBaps
2021 r. Ne P-6)

1. Ieap u 3agaun

Onupasicb Ha UHAUBUYaJIbHbIE 00pa30BATENIbHBIE 3aPOCHl U CIIOCOOHOCTH KaXKAO0Iro peOeHKa
IpU pealu3alui TPOrpaMMbl BHEYPOUYHOH JeATeNbHOCTH 1Mo ¢u3uke «Pu3uka B 3a7a4ax |
JKCHEPUMEHTAx», MOXHO JOCTHYb OCHOBHOW LeJIM - Pa3BUTh Yy 00y4YalOIMXCH CTPeMJICHHE K
AajIbHelIIeMy  CaMOONpe/iesIeHHI0, HMHTEeJUIeKTYaJlbHOH, Hay4YHOil M  NPaKTHYecKou
CaMOCTOATEJIbHOCTH, I03HABATEIbLHOH AKTHBHOCTH.

Jns peanu3anuu Iened Kypca TpeOyercsi pelleHHe KOHKPETHBIX NpPaKTHYEeCKHX 3ajad.
OcHoOBHBbIE 321241 BHEYPOUHOU 1eATeJIbHOCTH 10 (pU3uKM:

* BBISIBJICHUE UHTEPECOB, CKIIOHHOCTEN, CIIOCOOHOCTEH, BO3MOKHOCTEN yJalIUXCsl K Pa3iIMuHbIM
BHJIaM JI€ATEIbHOCTH;

® (bOpMHpOBaHHC NPpEACTaBJIICHHUA O SBJICHHUAX MW 3dKOHAX OKPYXAOMICro MHpa, C KOTOPbIMHU
IIKOJIBHUKHU CTAJIKMBAIOTCA B HOBCG[[HGBHOﬁ KH3HH,

* (hopMUpOBaHKE TPEICTABICHUS O HAYYHOM METOE MO3HAHUS;

* pa3BUTHE UHTEPECA K UCCIIEN0BATENBCKON IE€ATEIbHOCTH;

* pa3BUTHE OMbITA TBOPUECKON JEATEILHOCTH, TBOPUYECKUX CIIOCOOHOCTE;

* pa3BUTHE HABBIKOB OPraHU3AIMK HAYYHOTO TpyAa, pabOThI CO CIOBAPSIMHU U SHITUKIIONEIUSIMHU;

* CO3/IaHHE YCJIOBUH JUId pealln3alliid BO BHEYPOUHOE BpEeMs NPHOOPETEHHBIX YHHUBEPCAJIbHBIX
y4eOHBIX ACWCTBUI B YPOUHOE BpeMS,

* pa3BUTHE ONbITa HEPOPMATHHOTO OOIEHHUS, B3aMMOJICHCTBHSA, COTPYAHHUYECTBA; pacIIUpEeHUE
paMoK OOIIEHUS C COLIUYMOM.

* (opMHpOBAHUE HABBIKOB IMOCTPOCHMS (U3NYECKHX MOJENeH M ONpeleNeHus] TPaHUI] HUX
MPUMEHUMOCTH.

* COBEpIICHCTBOBAHME YMEHMM NPUMEHSATh 3HAHUS MO (Qu3MUKe JyUIsi OOBSCHEHUS SIBICHUUN
MIPUPOJIBI, CBOWCTB BEIIECTBA, PEIICHUs (PU3NYECKUX 33]ad, CaMOCTOSTEIBHOTO MPHOOpETEeHUs u
OIICHKM HOBOM  wuH(popManuu  (U3UIECKOTO  CONEpIKaHHUs, HCIOJIb30BAHHUS  COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOJIOTUH;

* HUCTIOJIB30BaHNE TPUOOPETEHHBIX 3HAHUM U YMEHHU U PEIICHUS MPAKTHUECKUX, KU3HEHHBIX
3aza4;

¢ BKJIIOYCHUC YyYaAllUXCA B pa3H006pa3Hy}0 ACATCIIBHOCTL: TCOPCTUUYCCKYIO, ITPAKTUYCCKYIO,
AHAJIUTUYCCKYHO, ITIOUCKOBYIO,

* BbIpa0OTKa TMOKUX YMEHMI NIEPEHOCUTh 3HAaHUS U HaBBIKM Ha HOBbIE ()OPMBI yueOHOW paboThI;

¢ pa3BUTHUC COO6pa3I/ITeJ'IBHOCTI/I n 6BICTpOTBI p€akiuu IIpu PEIICHHUU HOBBIX PAa3JIMYHBIX
CbI/ISI/I‘—IeCKI/IX 3aaa4, CBA3aHHBIX C HpaKTHLIeCKOfI JACATCIBbHOCTBIO.

IInanupyemblie pe3yJbTaThl

JlocTnkeHNe IUTAaHUPYEMBIX pE3yJIbTaTOB B OCHOBHOM WIKOJIE NPOMCXOAMT B KOMILIEKCE
UCIIONIb30BAaHUSl  YETBIPEX ~ MEXKIUCHUIUIMHAPHBIX  ydyeOHbIX  mporpamm  («dopmupoBanue
YHUBEpCAJIbHBIX Yy4eOHBIX JeiicTBuity, «®opmupoBanne WMKT-koMneTeHTHOCTH O0O0y4aromuXcsa»,
«OCHOBBI yueOHOMCCIIEI0BATEIBCKOW U MPOEKTHON JEeSTeNbHOCTHY, «OCHOBBI CMBICIOBOTO UYTE€HUS U
palboThl ¢ TEKCTOM») M Y4eOHBIX MpOrpamMm IO BCEM IpeaMeTam, B ToM uucie nmo ¢usuke. Ilocne



U3y4YCHHUS TMPOrpaMMbl BHEYPOUHOH JesTenbHOCTH «®Du3nka B 3aadaX M IKCIIEPUMEHTAX»
oOyyJaroruecs:

* CHCTEMATHU3UPYIOT TEOPETUYCCKHE 3HAHWS M YMCHHS [0 PEIICHHIO CTaHAapTHBIX,
HCECTAaHAAPTHBIX, TCXHUYCCKUX U OJIMMIIMAHBIX 3a/1a4 pa3JIMYHbIMU MCTOAAMU

® Bpra60TaI-OT I/IHI[I/IBI/II[yaJ'IBHHﬁ CTWUJIb pCHICHUA (bHSPI‘leCKI/IX 3aaad.

¢ COBCPHICHCTBYIOT YMCHHA Ha HPAKTUKE IIOJIbB30BATLCA HpI/I60paMI/I, IMPOBOAUTH U3MCPCHUA
(bu3nYeCKUX BEIMYHH (ONPEAEIIATh IEHY ICICHUs, CHUMATh ITOKa3aHHs, COOII0IaTh MIPaBHa TEXHUKH
0€30MaCHOCTH);

* HayyaTcsl TOJIb30BaThCs MPUOOpPaMU, C KOTOPHIMH HE CTAJKHBAIOTCS Ha ypokax (PU3MKH B
OCHOBHOM IIKOJIC;

* pa3paloTalT U CKOHCTPYUPYIOT MPUOOPHI M MOIENH JUIS MOCIeAyIomeld paboTsl B KabuHeTe
bu3uKH.

* COBEpPLICHCTBYIOT HAaBBIKM IIMCBMEHHOM M YCTHOM pe€Yyd B IIPOLECCE HAIUCAHUA
HCCIIEI0BATENIbCKUX pab0T, MHCTPYKLUH K BBIIOJIHEHHBIM MOJAEISAM U MPUOOpaM, MPH BBICTYIIJIEHUAX
Ha HayYHO — MPAKTUYECKUX KOHPEPEHIIMAX Pa3IMYHBIX YPOBHEH.

* OIpEeneNsIT JallbHEHIlee HAlpaBJICHHE PA3BUTHS CBOUX CIHOCOOHOCTEH, cdepy HaydHBIX
MHTEPECOB, OIpPEIENTCS C BBHIOOPOM JaibHEWIIero o0pa30BaTeIbHOTO MapuIpyTa, JadbHEUIIEro
npoduns oOydeHus B cTapiiei IKoe.

Ilpeomemnvimu pezynvmamamu IporpaMMbl BHEYPOUHOH AEATEIbHOCTH SIBIISIOTCA:

OOyuaroluiicss MOJYyYUT BO3MOXKHOCTb JJsi (OPMUPOBAaHUS CIEAYIOIIMX IPEIMETHBIX
PE3YNbTaTOB:

®3HAHUS O TPUPOJE BAKHEHIINX (PU3MUYECKUX SIBICHUN OKPYKAIOIIETO MUPAa W TIOHUMAaHUE
CMbICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSA3b 3YUCHHBIX SIBJICHUMH;

e yMEHUS IIOJIB30BATbCsl METOAAMHM HAy4YHOI'O HCCIIEIOBAaHUS SBJICHHUM IPUPOABI, IIPOBOAUTH
HAOMIONICHNs, TUTAHUPOBATh W BBINONHATH SKCIEPUMEHTHI, 00palaTbIBaTh pe3ylnbTaThl H3MEpPEHHH,
IPEACTABIATh PE3YNbTaThl W3MEPEHUH C MOMOILBI0 Tabaul, rpapukoB U (Gopmyn, oOHApYyX HBATh
3aBHCUMOCTH MEXIy (U3NYECKMMU BEIMYMHAMH, OOBSCHATH IOJIyUYCHHBIE PE3YJAbTAaThl U JIENaTh
BBIBO/IbI, OLICHNUBATh I'PaHMIIbI IOTPEIIHOCTEN PE3YNBTATOB U3MEPEHU;

® yMEHUSI MPUMEHSITh TEOPETUUECKUE 3HAHMS MO0 (PU3UMKE HA MpaKTHKE, pelarb (hU3nuecKue
3a/1a4M Ha IPUMEHEHME MTOTyYEHHBIX 3HAHUI;

® yMEHHUS M HABBIKM NPUMEHSTH IMOJyYCHHbIE 3HAHUS U1 OOBSCHEHUS NPUHIMIIOB ACHCTBUS
BOKHEUIINX TEXHUYECKUX YCTPOWCTB, PEIUECHHUS IPAKTHUYECKUX 3aJad IIOBCEAHEBHOU JKU3HHU,
oOecrieueHusi 0O€30MaCHOCTH CBOEM IKU3HU, PAIMOHAIBLHOTO MPUPOIOIIOJIB30BaHUS M  OXPAHbI
OKPYKaIOLIEH CPEebI;

¢ popmupoBaHue yOexaeHHUs B 3aKOHOMEPHOH CBSI3M U MO3HABAEMOCTH SIBICHUN MPHUPOJIBI, B
OOBEKTUBHOCTH HAy4YHOTO 3HAHHUS, B BBICOKOM IIEHHOCTM HAyKd B pPa3BUTUMU MarepHalbHON U
JYXOBHOM KYJIBTYPBI JIFOJEH;

® pa3BUTHE TEOPETUYECKOTO MBIIUIEHUS Ha OCHOBE (OPMHUpOBAHMSI YMEHHM yCTaHABIUBAaTb
(bakThl, pa3nuyarb IPUYUHBL U CIEACTBUS, CTPOUTh MOJEIH W BBIJBUraTh TMIIOTE3bl, OTHICKUBATh U
(bopMyIUpOBaTh J10Ka3aTelbCTBA BBIABUHYTHIX THIIOTE3, BHIBOAUTH U3 SKCIEPUMEHTAIBHBIX (PAKTOB U
TEOPETUYECKUX MOJIeIel pU3niyecKue 3aKOHbI;

® KOMMYHHUKAaTUBHBIE YMEHU: JOKIAAbIBATh O PE3YJIbTaTaX CBOCTO UCCIIEIOBAaHUs, y4aCTBOBATh B
JUCKYCCUH, KPaTKO U TOYHO OTBEYATh HA BOIIPOCHI, UCIIOIb30BaTh CIIPABOYHYIO JIUTEPATYPY U APYrUe
MCTOYHUKHU UH()OPMALIUH.

Memanpeomemnsimu pezynbmamamu IporpaMMbl BHEYPOUHOU JESTENbHOCTH SIBIISIOTCS:

OOyuaromuiicss MOMY4YUT BO3MOXKHOCTH Al (POPMHUPOBAHMS CIEAYIOIIUX METapPEeIMETHBIX
pe3yIbTaToOB:

® OBJIaJICHUE HABBIKAMH CAMOCTOSTENLHOTO TPUOOpPETeHHs] HOBBIX 3HAHUHM, OpraHHU3aINU
y4eOHOU NeATeTbHOCTH, TTOCTAHOBKM II€JIeH, TJIAaHUPOBAHMS, CAMOKOHTPOJISI U OIEHKH pPE3yIbTaTOB
CBOEH JESATENbHOCTH, YMEHUSAMHU MPEIBUIETH BOZMOXKHbBIE PE3YIbTaThl CBOMX JIEHCTBHIA;



® [IOHUMaHHE PA3IUUUN MEXAY HCXOOHBIMM (akTaMu M TUIIOTE3aMHU JUIsl UX OOBSICHEHUS,
TEOPETUYECKUMHM MOJCNIAIMU M pEalbHbIMU OOBEKTaMM, OBJIAJICHUE YHHMBEPCAIbHBIMU Y4eOHBIMU
NeUCTBUSMU Ha MpPHUMEpax THUIOTE3 i OOBSCHEHHS H3BECTHBIX (PAKTOB W SKCIEPUMEHTAIHHOMN
IIPOBEPKH BBIIBUT'AEMBIX TUIIOTE3, pa3pab0OTKHU TEOPETUUYECKUX MOJIEIEH IPOLIECCOB UIIH SBJICHUN;

¢ hopMHpOBaHHWE YMEHUH BOCIPHHHUMATbh, IepepadaTbiBaTh M IMPEIbSBIATH WH(POPMALUIO B
CIIOBECHOH, 00pa3HOi, CUMBOJIMYECKOH (opMax, aHAIM3UPOBATh U IepepadarhiBaTh MOITYYECHHYIO
MHGOPMALIMI0O B COOTBETCTBUHM C IIOCTABJICHHBIMM 33Ja4aMH, BBIIEJIATH OCHOBHOE COZIEp)KaHUE
IIPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBETHI HAa IIOCTABJIEHHBIE BOIIPOCHI U U3JIararh €ro;

® [IPUOOPETEHUE OIBbITa CAMOCTOSTEIBHOIO IIOMCKa, aHaluW3a M orOopa HHGPOpPMALUU C
UCIOJIb30BAaHUEM DPA3JIMYHBIX MCTOYHUKOB U HOBBIX MH()OPMALMOHHBIX TEXHOJOTMH MAJISl pEIIeHUs
II03HABATEIIbHBIX 3a/1a4;

®pa3sBUTHE MOHOJIOTMYECKOM M [UAJOrMYECKOM pedH, YMEHHs BBIPAKAaTb CBOU MBICIH,
CIOCOOHOCTHU BBICIYLIMBATh COOECETHUKA, IOHUMAaTh €ro TOYKY 3pEHMsl, IPU3HABaTh IIPAaBO JPYIroro
YeJIOBEKa HA NTHOE MHEHMUE;

® OCBOCHHME IPUEMOB [EHCTBUN B HECTAHJAPTHBIX CHUTYalUAX, OBJIAJECHUE JBPUCTHYECKUMMU
METO/laMU pelleHus podiiem;

¢ hopMHUpoBaHNE YMEHHI pabOTaTh B TPYIMIE C BHIMOJHEHHEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
MIPEJICTABIISITh U OTCTaNBaTh CBOU B3Il U YOSKIEHUS, BECTH JUCKYCCHIO.

Perynsarususie YY/I

OOyyJaromuics MoryduT BO3MOXKHOCTH ISl (POPMUPOBAHUS CIEAYIOMINX PETYISITUBHBIX Y Y/I.

e YMEHHE CaMOCTOSTENbHO OINpeNeNaATh LeNu OOydeHHs, CTaBUTb M (OPMYIUPOBATh HOBBIE
3ajaud B Yyu€0e UM IO3HABATEIbHOW JIEATENBHOCTH, pa3BUBaTb MOTHBBI M MHTEPECHl CBOEH
[I0O3HABATEJIbHOU JEATEIBHOCTH.

e YMEHHE CaMOCTOATENIbHO IUIAHUPOBaTh IYyTH JOCTH)KCHUS Leleil, B TOM YHUCIe
aNbTEepPHATUBHBIE, OCO3HAHHO BBIOMpaTh Hambosee »(G(GEeKTUBHBIE CIIOCOOBI pelleHus Y4eOHBIX U
[I03HABaTEIbHBIX 3a1ay.

e YMEHHE COOTHOCUTH CBOM JICHCTBUS C TJIAHUPYEMBIMH PE3yIbTaTaMU, OCYIIECTBIISITH KOHTPOJIb
CBOCH JEATEIILHOCTH B MPOIIECCE JOCTHIKCHHS PE3yNIbTara, OMPEAeIsATh CIIOCOObI IEHCTBHIA B paMKax
MPEUIOKEHHBIX YCIOBHM W TpeOOBaHUN, KOPPEKTUPOBAaTh CBOM JEHCTBUS B COOTBETCTBUU C
W3MEHSIOIICHCS CUTYAIUEH.

o YMeHme OLICHUBATH MPABUJIbHOCTDb BBITIOJIHCHUA y‘IG6HOfI 3aJda4u, cOOCTBEHHBIE BO3MOXKHOCTHU
€€ pelieHus.

e BirasieHne OCHOBaMHM CAMOKOHTPOJI, CAMOOLIEHKH, INPUHATHS PEIICHUM W OCYILECTBICHUS
OCO3HAHHOTO BbIOOpa B yUe€OHOU ¥ MO3HABATEIbHON JESTEIHHOCTH.

ITo3naBarenabHbie Y Y]]

OO0yuaroluiicss TOTYYUT BOZMOXKHOCTH 715l HOPMUPOBAHUS CIEAYIONIUX MMO3HABATeNbHBIX Y V/I.

e YMEHHE OIpeAeNiaTh TOHSITHS, CO3/laBaTb OOOOIIEHUs, YyCTaHABIMBaTh AaHAJOTHH,
KJIaCCU(UIUPOBaTh, CAMOCTOSITEILHO BBIOMpAaTh OCHOBaHUS W KPUTEPUM I KiIaccu(UKalUH,
yCTaHaBIMBATh MPUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE PACCYKJICHUE, YMO3AKIIOUCHUE
(I/IHIIYKTI/IBHOC, JACAYKTHBHOC, 110 aHaJ'IOFI/II/I) " aeJjiatb BBIBOABI.

o YMeHue CO3JaBaTb, MMPUMCHATL U HpGO6p330BI>IBaTI> 3HAaKH U CHUMBOIJIbI, MOACIIN U CXEMbI IJIs1
pemicHuAd y‘~IC6HI>IX U IMO3HaBaTCIIbHBIX 3aJa4.

e CMBICJIOBOE UTEHUE.

.(DOpMI/IpOBaHI/IC U  Pa3BUTHC JOKOJOTMYCCKOI0 MbBIINIJICHUA, YMCHHC HPUMCHATL C€ro B
HOBHaBaTCHLHOﬁ, KOMMYHHKaTHBHOﬁ, COoIMaIbHOMI IMMPAKTHUKC U HpO(l)CCCHOHaHBHOﬁ OpUCHTAlWU.

e Pa3BuTHE MOTHUBALIMU K OBJIAJCHUIO KyﬂLTypOﬁ AKTUBHOI'O MCIIOJIb30BaHHA CHOBapCﬁ H JpyTrux
ITOHUCKOBBIX CHCTCM.

KommyHnukarusubie YY/[
e YMeHue OpraHu30BbIBaTh Y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM
U CBEPCTHHMKaMH; paboTaTh MHAMBUAYAJIBHO W B TpYIIE: HAXOAUTh OOlIee pelieHre W pa3peniarb



KOH(QIUKTHI Ha OCHOBE COMNIAaCOBaHMS MO3MIMA W  yué€Ta HHTEpecoB; (GOpPMYIHPOBAThH,
apryMeHTUPOBaTh U OTCTAUBATh CBOE MHEHHUE.

e YMEHHE OCO3HAHHO HCIOJIb30BaThb pPEYEBBIE CPEICTBA B COOTBETCTBUM C  3a/Jadyeu
KOMMYHHUKAIIUU ISl BBIPQKCHHUS CBOMX YYBCTB, MBICICH W MOTpeOHOCTEW MJisi IJIAHHUPOBAHUS W
peryisiliuM  CBOEW JEATEIbHOCTH; BIAJACHUE YCTHOM M MHCBMEHHON pe4bl0, MOHOJOTMYECKON
KOHTEKCTHOM PEUbIO.

e DopMuUpOBaHUE U PA3BUTHE KOMIICTCHTHOCTH B OOJIACTH WCIIONH30BaHUS WH(OPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TexHonoru# (nanee — UKT).

Juunocmuvimu pesynomamamu 1porpaMMbl BHEYPOUHOH AEATEIbHOCTH SIBISIOTCA:

OOyyaroIuiicss MOJIYYUT BO3MOXKHOCTb s  (OPMHUPOBAHUS  CICIYIOIUX JMYHOCTHBIX
pE3yNbTaTOB:

® pa3BUTHE II03HABATEIbHBIX HHTEPECOB, MHTEIIEKTYaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEHH;

¢ yOSXKJIEHHOCTh B BO3MOKHOCTM IIO3HAHUS IPUPOABI, B HEOOXOAWMOCTH Pa3yMHOIO
UCIOJIb30BaHUs JIOCTHKEHUH HAyKM M TEXHOJOTHMH Ui JajbHEHIIero pa3BUTHS 4YEIOBEUECKOIo
o0liecTBa, yBaXEHHE K TBOPLIAM HAayKd M TEXHUKH, OTHOIIEHHE K (HU3UKE KaK K DIEMEHTY
00111e4€eI0BeUeCKON KYIIbTYpBbI;

® CaMOCTOSITEIbHOCTh B IPUOOPETEHNH HOBBIX 3HAaHUHN U MPAKTUYECKUX YMEHMUIA;

® FOTOBHOCTb K BBIOOPY JKM3HEHHOIO IYTH B COOTBETCTBHHM C COOCTBEHHBIMH HHTEpECaMU U
BO3MOKHOCTSIMH;

e MOTHBAIMsI 00pa30BaTeIbHOM JIE€ATEIPHOCTH HAa OCHOBE JIMYHOCTHO OPHEHTHUPOBAHHOI'O
MOJIX0AA;

¢ hopMHpOBaHME IIEHHOCTHOIO OTHOILIEHUS APYr K JAPYry, K YUMTEII0, K aBTOpaM OTKPBITUN U
n300peTeHuil, Kk pe3yabraTamMm 00ydeHus.

1. TemaTn4yeckoe NJIAHUPOBaAHHE
7 Knacc
Ne Ha3Banue pa3nesia, TeMbl Koausecrso Teopust IMpakTuka
JacoB
1 Beenenue 4 2 2
2 ®wusuka u BpeMeHa roga: ®usnka oceHpr. | 3 1
[TepBoHauagbHBIE CBEACHUS O CTPOCHHUH 4
BEIIECTBA
4 BzaumopeiicTBue Te 8 2 6
5 Pa3 3amauka, 1Ba 3amayka 4 4 0
6 ®wusuka u BpemeHa roga: Ousuka 3uMoi. | 2 1 1
7 Cuisl B mpupose 11 5 6
8 Pa3 3agauka, q1Ba 3agauka 4 2 2
9 JlaBnenue 2 4
10 ®dusznka u BpeMeHa roga: @u3nka BecHOH. | 3 1 2
11 OHeprus 12 ) 7
12 DU3NKH U TUPUKU 4 2 2
13 ®du3snka u BpemeHa rojaa: Ousuka jJeTom. 5 2 3
HUTOIro 70 31 39
8 Kiacc
KonuvecTBo
Ne Hassanue pasjena, TeMbl 4aCOB Teopus IpakTuka




1. dusnka 1 BpeMeHa royia (moBTOPEHHUE) 8 5 3
2. [TpoekTHast NeSITETBHOCTH MO (PU3HKE 7 3 4
3. MonekynsapHas pu3uka 11 7 4
4. ®Du3nKa U IEKTPUUECTBO 19 8 11
5. duznka KocmMoca 3 1 2
6. Maruetusm 5 2 3
1. IIpoekTHas NesATENBHOCTD 7 2 5
8. CBeToBbI€ SIBICHUS 6 2 4
9. JIOCTHKEHHSI COBPEMEHHON (PH3UKHU 4 3 1
UTOIro 70 33 37
9 knacc
KosmnyecTBo
Ne HasBanue pa3jgena, TeMbl 4ACOB Teopusi IIpakTuka
1 Beenenue 5 4 1
2 Mexanuka 8 4 4
3 3aKOHBI COXPAHCHUS 6 4 2
4 Pabora suHeprus 5 2 3
3) DJIeKTPOMarHuTHBIE SBJICHUS 10 6 4
UTOro 34 20 14
1. Conep:xkanue mporpaMmbl
7 kiaacce

TEMA 1. BBEAEHUE (44)
Teopus-24. BBoxnHoe 3aHATHE. THCTpyKTaXX 10 OoXpaHe TpyAa Ha 3aHATHAX. llonesHble cchUIKM 1O
¢uzuke B HHrepHer. Meronbl usyueHus Qusnueckux sABiAeHUN. DU3HUECKHI HKCIEPUMEHT.
[TorpemHocTs NpsiMbIX M3MepeHHi. [IpaBuia npoBeaeHNs MWKOJIBHOTO dKcIepuMeHTa. KoMnbroTeps! B
¢u3NyecKux HCCIeNOBaHUAX M Mpu u3ydeHHH ¢usuku. IlpaBuna co3gaHusi ANEKTPOHHOM
IIPE3EHTALUH.
IpakTuka-24y. U3mepenue (U3MYECKUX BEIUYMH C TOMONIBI0 HHUGPPOBOK  JlabopaTopuu.
Omnpenenenue LeHbl JeneHus npuOopoB. OmnpeneneHue pacCTOSHUN O HEJOCTYNHBIX OOBEKTOB.
Omnpenenenre oobeMa Tl pa3IuuHoi GopMbl. M3MepeHue TOMIMHBI TUcTa Oymary.
TEMA 2. ®PU3UKA U BPEMEHA I'OJA: ®U3UKA OCEHBIO (34)

Teopus-14. 3arajiouHoe BEIIECTBO — BOAA. IpH COCTOSHUS Bojabl. MHTepecHoe O Boje.

['mnoTe3sl MPOUCXOXKICHHUS BOJBI Ha 3emile, 3HaYeHHE (PU3NYECKHMX U XUMHUYECKHUX CBOMCTB
BOJIbI, CTPOEHUE MOJIEKYJbl BOJbI, OOBbSICHEHHE CBOMCTB BOJBI B PA3IMYHBIX arperaTHbIX COCTOSHUSX.
Posnb BOJBI B KU3HU YeETIOBEKA.

IIpakTuka-2 4 DKCKypcus Ha OCeHHIOK0 mpupony. [IpoBenenue HabOIrOnEHUI TPOSBICHUS
¢usnueckux spiaeHui ocenbro. Co3nanme npesentannu «Pusuka Ocenbio». Padora ¢ Ilporpammoii
Power Point 1o co3maHuIO ClIaiIoB.

TEMA 3. IEPBOHAYAJIBHBIE CBEJIEHHUS O CTPOEHUU BEHIECTBA (44)

Teopusi-4u. IlnanupoBaHue PU3NIECKOTO IKCIEPUMEHTA — Kak Jokazath Teoputo. Ot Jlekapra a0
Hamux JHel. bpoyHoBckoe nBmxenue. Hano-texHonmoruu. CoumHenue «Mukpomupy». Mukpo
BEJIMYMHEI B HAIIIEH KU3HH.



IIpakTuka-24 Pacmupenue Tenm mpu HarpeBanuu. M3mepenue ckopoctu auddy3un. Mopenu
arperaTHbIX COCTOSIHUMN (Urpa)

TEMA 4. BBAUMOJIEMCTBHUE TEJI (8u)

Teopus-24. MexaHnueckoe IBIKEHUE W B3auMojeicTBue. Kak OBICTPO MbI IBHKEMCS (CIOKEHHE
ckopocreit)? Korna mbl aBmxemMcs Bokpyr CoiHua ObICcTpee - AHEM UiId HOubto? [IprMeps! pa3nuuHbIxX
3HAYEHUN BEJIMYUH, OMHCHIBAIOUIMX MEXaHUYECKOe JIBIKEHHE B KHBOW mpupoze. Mcnonbp3zoBanue B
TEXHHUKE TPHUHIIUIIOB JIBIKEHUS JKUBBIX CyliecTB. SIBieHue mHepruu. «HemonprkHas OamrHs». UTo
u3ydaet craruka? Bupl paBHOBECHS.

IIpakTuka-64. W3mepenne OBICTPOTHI peakUuy uejoBeka. M3MepeHHe CKOPOCTH XOAbOBI.
DOKCHepuMEHTaIbHBIE JJOKA3aTeNbCTBA SBICHUS HHepuuu. [lonroroBka BuieoduiabMa Mpo sBICHUE
unepuuu. W3mepenne maccol 1 kamnu Bonel. OmnpepeneHue IUIOTHOCTU MPHPOIHBIX MaTepHANIOB.
Omnpenenenne ob6bemMa M IUIOTHOCTH cBoero tena. Ompenenenue o0bEMa(Macchl) MPOAYKTOB B
ynakoBke. M3roroBienue paBHOBECHOM Urpyiky. Pemenue 3anad.

TEMA 5. PA3 3AJJAYKA, 1BA 3AJTAYKA (44)

Teopus-Su. IlpaBuna pemenus u opopmienus 3anad. [lowck ommOok. Pemienne 3aHMMarenbHBIX
3ana4. Pemenue 3anau B popmare [TU3A.

TEMA 6. PU3UKA U BPEMEHA I'OJIA: ®U3UKA 3UMOMH (24)

Teopusi-14. CHer, nen, u merens. CHeXxUHKU B Bo3nyxe. CHe:xuHKH Ha 3emite. ClioucTas CTpyKTypa
CHEXXHbIX MOKpoBOB. Pewxenauusa. Jlen na 3emuie. Iopublii nennuk. [IBuxenue neanuka. Kakue
ObIBatOT MeTenu. MUKpOCTPYKTYpa HU30BbIX MeTesnei Bonnel Ha cHery. Kak najnexko nepeHoCcHUTCs: CHEr
MeTenblo. [IbuieBbie Oypu U METENIU: CXOACTBO U paznnuusi. Pu3nKa y HOBOTOJHEH EJIKH.

IIpakTtuka-1 4 ®usuka - Hayka o npupoae. MoxkHo 11 uzydarb npupoay 3umoi? Ilporynka

Ha 3UMHIOIO IIPUPOLY.

TEMA 7. CWJIbI B ITPUPOJE(114)

Teopus-S4. Cuna — BekTOpHas BeIUMYMHA (AMHAMUYECKOE pelleHue 3ajad). Bec u HeBecoMOCTb.
Cuna tpenus. Counnenue «Mup 6e3 TpeHUsI».

3akoH BceMHpHOro TAroreHus. CTpoeHue CoNHEYHOM cucTeMbl. [lnaHeTbl 3eMHON TpyIIBL.
ITnanersi-rurantel. Cuna TskecTH Ha JApyrux miaHerax. CnytHuku miuaHer u Jlyna. HaGmropenue
Jlynel. Manple Tena, OopOMTBI U NMEPUOJUYHOCTH KOMET. «3BE3AO0MAJbD», WIM IOYEMY 3BE3/bl HE
nanarT? 3Be3nHoe Hebo. Co3Be3aus. 3HAKOMCTBO C MporpaMMaMM IO acTpoHOMHUHU. Bpems u ero
n3mepenue. Kanennaps.

IIpakTuka-64. 3anumarensHbiil onbIT «lllapuk Ha HuTHY». OnpeneneHue LEHTpPaA TAKECTH
Tena. 3aHUMaTeNbHble (QUTyphl Ha paBHOBecHE. V3roToBieHue coaHeuHbIX yacoB. Co3qaHue JTyHHOIO
KaJeHJapss ¢ momolibio nporpammsl Power Point. M3MmepeHune jkecTKocTH NpyXuHbl. M3mepenue
K03(pPUIIMEHTa CUIIBI TPEHUS CKOJIBKEHUS HA KPBUIbIIE IIKOJIBI U IPYTHX MOBEPXHOCTSX.

TEMA 8. PA3 3AJIAYKA, /IBA 3AJIAYKA (44)

Teopus-24. Cucrema CU u ee 3HaueHue. J[uHaMuyeckoe pellIeHHE 3a/lad Ha CIOKEHUE CHIL
Pemenue 3annMmarenbHbIX 3a7a4. Pemenue 3agad B popmare [TM3A.

IIpakTuka-2u. OmnpeneneHue Beca CyMKHM UHIKOJbHHMKA. OmnpeneneHne Maccbl U Beca BO3AyXa B
KOMHATe.

TEMA 9. JABJIEHHUE (64)

Teopus-24. [laBnenne TBepaplx Ten. 3akoH Ilackana. JlaBneHume B JKMIKOCTH.
I'mapocrarnueckuii mapagokc. AtMocdepHoe nasineHue. Ponb arMocdepHOro aaBieHUs B MPUPOJE.
AtMocdepHoe naBieHue W morona. ToHOMETp, MaHOMETpbl. ATMochepHOe HaBlIeHHE B JKU3HU
yenoBeka. Kak mpl npimmm? Kak mer meém? «l'opHast 60me3HbY, BIHsIHUE aTMOC(EpPHOTO TaBleHUs Ha
CaMOUyBCTBHE JIIOZICH. PellleHne 3aHuMarebHbIX 3a1ay.

IIpakTuka-4u. M3ydeHue 3aBHCUMOCTH JABJICHHs OT IUIOIIAAM MOBEPXHOCTH C IOMOIIBIO
JaT4rKa JaBleHus. 3aHUMareabHble onbIThl «IlepeBEpHyThI cTakan», «DoHTaH B Koybey, «Sliino B
Oytbuike». [Ipubops! A U3MepeHus AaBleHUs] — U3rOTOBJIeHHEe OapomeTpa. ATMOc]epHOoe JaBleHHe
u MeauuuHa. Ilnpun, nunerka, MeauuuHckas 6anka. KpossHoe naenenue. OnpeneneHue TaBIeHUS
KpOBH Y uenoBeka. OrpeiesieHre BHICOTHI 3/1aHUs C IIOMOIIBI0 OapoMeTpa.

TEMA 10. ®PU3UKA U BPEMEHA I'OJIA: ®U3UKA BECHO (34)



Teopusi-14. Temneparypa. Tepmometp. [IpuMepsl pazauyHbIX TeMIIEpaTyp B MPUPOJE.

IIpakTuka-24. DxcKypcus Ha npupoxy. [IpoBenenne HabIIOACHUN MTPOSBICHUS (PU3NUESCKUX SBICHUI
BeCcHOI. V3mepeHune TemmnepaTypbl OYBBI Ha ITyOMHE M MOBEPXHOCTH. MccaenoBaHue KanmuUIsIPHBIX
SIBJICHUU.

TEMA 11. JHEPI'USA (124)

Teopusi-Su. PaznuuHble BUABI SHEPrUMH, HCIOJB3YyEMbIE JIFOIbMHU, W HUX 3amnackl. KOCBEHHBIE
u3mepenus. [louemy pabota u SHEprusi UMEIOT OAHY eAMHUILY M3MepeHus? HecucreMHble eTUHUIIBL.
DHeprusi ¥ Nuila: OCHOBHI MPAaBUJILHOTO NMUTaHMs. Penienne 3anuMarenbHbIX 3a1a4. Pemenue 3a1a4 B
dbopmare [TN3A.

IpakTuka-74. M3mepeHne KUHETHYECKOM HSHeprum Tena. M3mMepeHue NOTEHUUATIbHOW HSHEPIrumu.
Mento mkonpHEKA. Co3MaHME TMPE3eHTAMd O MpaBWIbHOM muTaHuu. OnpenerneHue pabOThl H
MOIIHOCTH pyK. Omnpenesienne MexaHn4eckoil paboThl pu NMpeBKKE B BhIcOTy. OnpeneneHue cpennen
MOIITHOCTH, pa3BuBaeMoil mpu Oere Ha auctanmuio 100M. OmnpeneneHue cpeaHe MOIIHOCTH,
pa3BuUBaeMOM Ipu mpucenaHuu. V3mepeHune cpeaHell MOLIHOCTH, Pa3BUBAEMOM IpU IMOABEME IIO
nectaurie. OnpenencHUe BBIUTPHINIA B CHIIC, KOTOPHIA JaeT MOJABMKHBIA W HEMOIABUKHBINA OJIOK.
CpaBuenne KII/[ mogBmkHOTO 0J10Ka M HAKIIOHHOW TJIOCKOCTH.

TEMA 12. PU3UKHU U JIUPUKU (44)

Teopusi-24. ®u3nKa B XyI0)KECTBEHHBIX POU3BEECHIX. JJoCTHKEHNSI COBpEeMEHHON (DU3HKH.
IIpakTuka-24. M3rotoBineHue caMolenbHbIX KapTMH «PHU3uMKa B BECEIbIX KapTUHKax». YPOK-
npezncrasieHne «Pusndeckne GOKyCh». 3alIuTa MEKTPOHHOH npe3eHTanuu «Mup riiazamu GpusuKay.

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

Teopusi-2u. Kakoii mecsi ynera cambiil sxapkuii? XKapkoe neto u myensl. Kak u korjga npaBUIbHO
cpe3ath 1BeThl? Ha kauensx "myx 3axBareiBaeT".

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

8 kiacc

TEMA 1. ®DU3UKA U BPEMEHA I'OJIA (noBTopenue) (84)

Teopus-54. BBognoe 3anatue. MHCTpyKTaXk O OXpaHe Tpyda Ha 3aHATHAX. IlorpemHocTs mpsmMbix
u3mepenuil. Kimace rounoctu npubopos. Urenue rpaguka. BelBonbl 0 pe3yiapraraM 3KCIIEPUMEHTA.
Ilena nenenust mkansl  npubopa. KocBennble u3mepenus. IlpaBuna mnpoBeaeHHs HIKOJIBHOTO
skcnepuMmenTa. OdopmiieHre AEKTPOHHOTO 0T4YeTa 00 IKCIepUMeHTe. Pelenue 3aaad.

IIpakTuka-3 4. V3mepeHue QU3MUECKUX BEIMYMH C MOMOIIBIO IM(PPOBOM JlabopaTtopuu U
noctpoenue rpaduxon. VccnenoBanue 3aBUCHMOCTH CHJIBI YIPYTOCTH OT Beca Tena. MccrnenoBanue
3aBHUCHUMOCTH CHJIBI TPEHUS OT IMPHUKUMAIOIIEH CHIIbl. DKCIEpUMEHT [ anmuies.

TEMA 2. IPOEKTHASA AEATEJBHOCTD I10 ®U3UKE (74)

Teopusi-3. Uto Takoe HaydHbIM NMPOEKT M Kak ero moaroroButs? Curyanus u npoOiema. AHamu3
coco0oB pemieHust mpobiembl. TpebOoBaHust K uccienoBarelibckod pabote. [lmanupoBanume
nesrenbHOCTH. TpeGoBaHus K 0(hOpMIIEHUIO IPOEKTHOM padoThI 1o (pusuke.

IIpakTuka-4 4. Beinonnenue Mukpo-npoekra B rpymnie. OdopmiieHne 1 3alura.

TEMA 3. MOJIEKYJ/IAPHASA ®U3UKA (119)

Teopus-74. «BonmedbHoe» CBOWCTBO 3HEPruH. Makpo M MHUKpPO MapaMeTpbl U UX CBS3b.
dazoBele mnepexonbl. BoasHolt map B armocdepe: oOpazoBaHue OOJIAKOB, TyMaHa, pPOCHI, HHes.
AtmocdepHbie ocanku: cHer, rpal. Touka pocel. [loBepxHocTHOE HaTskeHUe. KanuiisipHble siBIEeHUs
U JIBWKEHHE >KUJKOCTH M0 TpyOaM. 3akoH bepHymiu, moabeMHas cuia Kpbula. MOpcKue TedeHus.
CoBpeMeHHbIE MaTepualibl: HCIOJb30BaHUE KOMIIO3UTOB, JKHUIKHE KpHUCTaIbl. [paduyeckoe
IpejcTaBIeHNE TEIJIOBbIX NporeccoB. Pemenue 3anau B popmare [TU3A.

IIpakTuka-4u. OKCHEpUMEHTAIIBHOE J10Ka3aTelbCTBO Pa3jivu4Musl CBOMCTB BEIIECTB B Pa3JIMYHBIX
arperaTHbeIX cocTOsiHUsIX. HekoTopsle cBoiicTBa KpucTamioB. M3roroBnenre caMoaeabHbIX TPUOOPOB.
W3mepeHne BIaXHOCTH BO3AyXa B IMOMEUICHHMM M Ha ynuue. V3mepeHue CKOpOCTH HCIapeHus
pa3NUYHBIX BEIIECTB. 3aHMMaTeJbHbIE ONBITHI M BONPOCHI: KUIMEHHE BOABI B OyMa)KHOW KOpOOKe,
KHUIIEHHE BOJbl KOMHATHOI TeMmmeparypsl. M3mepeHue cuiibl MoBepXHOCTHOrO HatsikeHus. lllapuk B
a’poAMHaMuueckoi TpyOe. BrlpammBanue KpucTtajuia coiu Ha oOcHoOBe. l3rortoBienue Makera



KPUCTAJUIMYECKOM PEIIETKA KOMIIO3UTa. M3roToBiaeHue mMozmenu peakTHBHOro asurareisd. Msydenwne
pabotel /IBC Ha MakeTe U 3JIEKTPOHHOM MOJEINH.
TEMA 4. ®PU3UKA U JIEKTPUYECTBO (194)

Teopusi-84.  Drnexrtpuueckue sBIeHHs. OnekTpuzauus Tten. [IpuHmmm paboTel ckaHepa.
AtMocdepHoe amekTtpuuectBo. I['posoBas Ttyda. Ilpupoma mosnnuum. Kakue ObIBAalOT MOJHHUU.
[Tpuntunsl snekTpobe3onacHoCcTH. OCHOBHBIE XapaKTEPUCTUKH HI.TOKa. HecucTemHbIe eTuHHIIBI
paloThl Toka. Pemenue 3agay.

IIpakTuka-114

B3auMHoe mnpuTspkeHue M oTTankuBaHue «CylaTaHOBY; ONBITHI MO AnekTpuzauuu. HaOmonenue
pa3sIMuYHBIX BHJOB MCKpOBOro paspspa. HMccimenoBaHme TNpOBOJHUKOB W HENPOBOJHHUKOB
snektpuyectBa. [lomydeHuwe 9I.TOKa B JKWAKOCTH, JJEeKTposn3. M3roroeneHune Oarapeiki.
OKCIIEpUMEHTAJIBHOE OKAa3aTeIbCTBO 3akoHa OMa. M3ydeHne pasiuuHbIX COEAUHEHUN IIPOBOJHHUKOB.
Cozmanvie pa3nUYHBIX MPUOOPOB(MTPYIIEK) HA OCHOBE DJCKTPOABHUTATENSA. JKCIEPUMEHTAIBHOE
JoKa3arenbcTBO 3akoHa JIxoynsa-Jlenma. Co3pgaHue cueTYMKAa JIEKTPO’HEPIMM M U3YyYEHHUE €ro
paboTHL.

TEMA 5. ®PU3UKA KOCMOCA (34)

Teopusi-14. ®usnueckas npupoaa HedecHsIx Teil. [loneTs! k 1pyrum mianeram. Poiabs kocMoca
B )KM3HHM COBPEMEHHOI0 o011ecTBa. MeX1yHapoIHOE COTPYAHUUYECTBO B OCBOEHHH KOCMOCA.

IIpakTuka-2 4y. Co3znanue 31exkTpoHHON npe3eHtauun «Kocmoc. McTopusi KOCMOHaBTHKN».
IToaroroBka npa3gHOBaHUS IHS KOCMOHABTHKH.

TEMA 6. MATHETHU3M (54)

Teopusi-24. MarnutHoe none 3emiu. Kommac. Maruuto6uonorus. MarnuTtHele Oypu.
®eppomarneruku. Cuna Jlopenua. /[Buxkenne 3apsyKeHHONW YaCTHUIIBI B OTHOPOJHOM MarHUTHOM IOJIE.
Jlromunecuenuus. [lonspHelie cusHus.

IIpakTuka-3u. M3yyeHne MarHUTHBIX JIMHUM MOCTOSHHOTO MarHuta. M3ydeHue MarHUTHBIX
CBOMCTB pa3iuuHbIX BeulecTB. rpa «banana o no0siieM KaMHe».

TEMA 7. IPOEKTHASA JEATEJIBHOCTD (74)

Teopusi-24. Kak noxaroroButs u odopmuts aoknaa? KymeTypa BbeicTymneHus. Oparopckoe
HCKYCCTBO.

IIpakTka-S4. BeinonHeHue U 3al1MTa MHANBUIYAJIBHBIX U TPYIIIOBBIX IIPOEKTOB.

TEMA 8. CBETOBBIE SABJIEHUS (64)

Teopusi-24. VYcTpoHCTBO onTH4eckux npuodopoB. M3yueHue ycrpoiicTBa QoToanmapara.
Panyra. ®u3nka BOSHUKHOBEHUSI paJyTrd. X0/l CBETOBOTIO Jiyya B Karuie Joxast. ONTH4YecKue WITIO3UH.

IIpakTuka-44. Hccnenosanue: «CBeT B KM3HU JKMBOTHBIX U 4YEJIOBEKa», «JloCTHKeHUS H
MEPCIIEKTUBBI UCIOIB30BaHMSI CBETOBOM AHEPrUuM COJHIIA YETOBEKOM).

Paznoxenue Genoro cera. HabGmronenus B Mukpockon U Teneckorn. Co3laHue ToJorpaMMBl.
H3rorosiieHne KaneuaoCcKona.

TEMA 9. TOCTAXKEHUS COBPEMEHHOMN ®U3UKH (44)

Teopusi-34. [Ipumeps! TOBapoOB, CO3AAHHBIX C UCIIOJIB30BAHUEM HAHOTEXHOJIOTMH WU MPUYMHBI
X YHUKAJIBHBIX CBOMCTB. HecmaumBaeMble M BCErna 4KMCTbIE BETPOBBIE CTEKIIA, TUCKHM KOJIEC U T.II.
Co3nanHble Ha OCHOBE HAHOYACTHI[ OKCUIA TUTaHa U cepeOpa MOBEPXHOCTH, OOJIAAA0INe
OaKTepULUMIHBIMU CBOMCTBAMHU.
Pa3Butue BoeHHOM TexHUKH. 7 Mast - Jlenb paano. HoBoctu gpusmuku u kocMoca.
Ipaktuka-1 4  Okckypcuss Ha MecTHyto ATC. IloaroroBka BBICTYIUICHHH O JOCTHXKEHUAX
COBPEMEHHO! (PU3UKH.

9 kJ1acce

TEMA 1. BBEJAEHUE (54)

Teopusi-4u. Bponnoe 3ansTHe. MHCTpykTax MO oOXpaHe Tpyla Ha 3aHATHAX. AOCOMIOTHas M
OTHOCHTEIIbHAsA MOrPEIIHOCTh NMPSMBIX M3MepeHui. [loBTOpeHue: MIOTHOCTh, JABIEHUE, DHEPIUS H
pabota, MosieKyisipHas pu3uKa.

IIpakTuka-1 4. smepenue pu3nyecKrux BEIUYNH U BHIYUCICHUE TOIPEIIHOCTH.
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TEMA 2. ®U3UKA B 3AJAYAX U DKCITEPUMEHTAX (19 u)

Teopusi-16u. J[BiwkeHue Tena oA ACUCTBUEM CHUIBI TshKeCTH. bamnmucrtuka. AGCOMIOTHO
ynpyru#t ynap. 3axon bepnyniu. Idpdext Homnepa. OnpeneneHue mpoCTpaHCTBEHHOW CKOPOCTH 3BE3/I.
BpamarenpHoe IBHKEHHWE TBEPIOro Tena. YCIOBHA paBHOBecHsl TBepaoro tena. OOpa3oBanue
Conneunoit cuctemsl U TutaHeT. CpencrBa coBpeMeHHOM cBsizu. Cucrtemsbl actpoHasuranuu (GPS u
I'monacc). ®dusuka v BOGHHAs TEXHUKA.

Pemenuie 3a1a4 MOBBIIEHHON CIOKHOCTH.

IIpakTuka-13y. HccnenoBaHue 3aBUCMMOCTH JAJBHOCTH IIOJieTa OT YyIla K TOPU3OHTY.
DKCIIEpUMEHThl Ha PaBHOYCKOPEHHOE [BIDKEHHE. OKCIEpPHUMEHTAlIbHOE JI0Ka3aTelIbCTBO 3aKOHA
COXpaHEHUs UMITylbca. DKCIEPUMEHThl Ha BpalleHHe TBEpAoro Tena. M3roroBneHnue mpocreiiiero
MHIYKIIMOHHOTO reHeparopa nepemeHHoro toka. HaOmronenue sBieHus camouHaykuuu. CrioxeHue
konebanuii, purypsl Jluccaxy Ha ocumiorpade. Busyanusanus 3Byka ¢ MOMOIIBIO Jla3epa.

KaneHnapHO—TeMaaneCKoe IJIAHUPOBAHUE

7 KJ1acc
Jlara
Ne Ne Tema
n/n

1. BBeaenne (44)

1 1 BBoanoe 3anstue. Mactpykrax no Th. Tlone3nsie cebuiku 1o ¢pusnke B
WuTepHer. Metozpl n3ydeHus: GU3NIECKHUX SIBICHHA.
2 2 ®uznueckuil sxkcriepuMenT. 1IpaBuna npoBeaeHs MKOIBHOTO

skcnepumMenTa. [lorpemHocts npsmeix usmepenuit. Il/p: U3mepenue
($U3MYECKUX BEJIMYMH C TOMOILBIO U(PPOBOH JIAOOPATOPUH.

3 I1/p: Onpenenenue oobeMa Ten pa3IudHON HOPMEI.

4 I1/p: VI3amepeHue TONUHBI JUCTa OyMaru.

du3ukKa u BpeMeHa rojaa: pusuka ocenbio (34)

1 3aragouHoe BeniecTBo — Boga. IHTepecHoe 0 Boje.

o|uN|~ w

2 I1/p: Dxckypceus Ha oceHHIOw npupoxy. [IpoBenenue HabrONEHUI
MPOSIBTICHUS] (PU3NYECKUX SIBICHUN OCEHBIO.

7 3 Il/p: Coznanue npesenranun «dusnka Ocenbio». Pabota ¢ [Iporpammoit
Power Point 1o co3maHHIO ClIaiIoB.

3. IlepBoHayajibHbIE CBEICHHS 0 CTPOEHMH BemecTBa (44)

8 1 Ot Jlekapra 10 Hammx qHel. BpoyHOBCkoe IBUYKEHHE.

9 2 | IlnanupoBaHue pU3NUECKOr0 FKCIIEPUMEHTA — KaK JI0Ka3aTh TEOPUIO.
I1/p: Pacuiupenue ten npu HarpeBaHUM.

10 |3 | II/p: U3mepenue ckopoctu nuddysuu.

11 |4 Hano-texHonorun. MUKpo BeJIMYMHBI B HAIIEH JKU3HU.

4. BzaumoneiictBue TeJ (84)

12 |1 MexaHn4ecKkoe IBM)KEHUE U B3aUMOJEHCTBHE.

13 |2 | II/p: VI3mMepeHne CKOPOCTH XOIBOBI.

14 |3 | II/p: IlonroroBka Bujieo(puabMa Ipo sIBICHUE WHEPIUH.
15 |4 I1/p: Usmepenne macchl 1 Karumm BOABI.

16 |5 | II/p: Onpenenenue mIOTHOCTH MPUPOIHBIX MaTepHUasIoB.
17 |6 I1/p: Onpenenenune o6bpEMa(Macchl) MPOAYKTOB B YITAKOBKE
18 |7 UYrto m3yuaer craruka? Buasl paBHOBeCHs.

19 |8 | II/p: M3roroBieHne paBHOBECHOM UIPYIIKH.

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

20 |1 ITpaBuna pemenus u opopmiienus 3aaad. ITouck ommook.
21 2 Pemenue 3amau Ha MEXaHUYECKOE IBMHKEHNE

22 |3 Pemenue 3a1a4 Ha MIOTHOCTD
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23

|4

\ Pemenue 3anaq B popmare [TN3A

6. ®u3nka u BpeMeHa roaa: pusuka 3umoi (24)

24 |1 II/p: ®usuka - Hayka o mpupoae. MOXXHO JIM U3ydaTh MPUPOIY 3UMOM?
[Tporynka Ha 3UMHIOIO IPUPOJTY.
25 |2 CHer, nien, u Metenb. DU3KKa y HOBOTOJIHEH CITKH.

7. Cuasbl B npupoae(114)

26 |1 Cuiia — BeKTOpHAsl BeJIMUMHA (AMHAMUYECKOE pElICHUE 3a]1a4).

27 |2 3aKkoH BceMUpPHOTO TsAroreHus. CTpoeHue coaHeyHoi cuctembl. Cuma
TSDKECTH Ha IPYTHX IUIAHETaX.

28 |3 Cnyrauku ianet u Jlyna. Habmonenue JIyHbI.

29 |4 | Manble Tena, OpOMTHI M TEPUOAMYHOCTH KOMET. «3BE3I0MAaIbl», HIN
M0YEeMY 3BE3/IbI HE NaJIAI0T?

30 |5 | 3Be3nHoe HeOO0. Co3Besaus. II/p: 3HaKOMCTBO € IPOTrpaMMaMH I10
aACTPOHOMHUH.

31 |6 | Il/p: Onpenenenue NEHTPa TSHKECTH TEa.

32 |7 I1/p: 3anumarenbHbIe (UTYpPHI HA pABHOBECHE.

33 |8 Bpewms u ero uzmepenue. I1/p: M3roToBiieHre COJIHEYHBIX YacOB.

34 |9 | Kanengaps. I1/p: Co3znanue JIyHHOTO KaJeHaaps C IOMOIIBIO TPOrpaMMbI
Power Point.

35 | 10 | Il/p: M3mepenue KeCTKOCTH IPYKHHBI.

36 |11 | Il/p: Usmepenue kodduiimeHTa CUiIbl TPEHHSI CKOJIbKEHHS Ha KPBLIbIE
IIKOJIBI U IPYTUX TTOBEPXHOCTSIX.

8. Pa3 3ajauka, nBa 3ajauka (44)

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

38 | 2 | Pemmenue 3amau B popmare [11M3A.

39 |3 | Pemenue 3anumarenbHbix 3aaa4. [/p: OnpenesneHue Beca CyMKH
IIKOJIbHUKA.

40 |4 | IuHamuueckoe peiieHue 3aaa4 Ha ciaoxenue cwi. I/p: Omnpenenenue

MAacCCBI 1 B€Ca BO3/1yXa B KOMHATC.

9. laBsienne (64)

41 |1 Hasnenue tBepabix Ten. I1/p: M3yuenue 3aBUCUMOCTH JTaBICHUS OT
IJIONIA/IA TOBEPXHOCTHU C TIOMOIIBIO JaTYMKA JABJICHUS.

42 |2 JlaBnenue B xuaKocTU. [ mapocrarnueckuii mapaaokc

43 |3 I1/p: 3anumarenbHble onbIThl «IlepeBEpHYTHIN cTakan», «DoHTaH B
KoJI0e», «SIHI10 B OYTHUIKEY.

44 |4 Tonomerp, manometpsl. I1/p: IIpubops! 15 U3MepeHus AaBIeHUsS —
M3rOTOBJIEHUE 0apOMETpA.

45 |5 AtmocdepHoe 1aBiieHue B )KU3HU venoBeka. Kak mMbl npimmm? Kak Mbl
neéM? «['opHas 60s1€3HbY, BIUSHHE aTMOC(HEPHOTO AaBICHUS Ha
CaMOYYyBCTBHE JIFONICH.

46 | 6 | Kpossnoe naBnenue. Il/p: Onpenenenue 1aBieHus KPOBU y YeJIOBEKa.

10. ®u3uka u Bpemena roja: ¢pusuka BecHoii(34)

47 |1 | Temneparypa. Tepmomerp. IIpumepsl pa3nuyHbIX TEMIIEPATyp B IPUPOJE.
I1/p: Uzmepenune Temneparypsl MOYBBI Ha IITYOMHE M IOBEPXHOCTH.

48 |2 Il/p: DOxckypeus Ha npupony. [IlpoBenenue HabIrOeHUN TPOSBICHUS
(u3MYECKUX SBJICHUI BECHOM.

49 |3 | Il/p: UccnenoBaHue KanMJUIIPHBIX SBJICHUH.

11. Dueprus (124)

50 |1 | PaznmuHble BUBI SHEPTHH, HCIIOIB3yEeMBbIC JIIOABMH, M HX 3aI1achl.

51 | 2 | KocBennsble usmepenus. Il/p: M3mepenue KMHETHUECKOW DHEPTUU TeIa.

52 | 3 | I/p: U3mepenune MOTCHIMAILHON SHEPTHH.

53 |4 | Ilouemy pabGoTa M SHEPrHUsl UMEIOT OIHY €AUHUILY U3MEPEHUs?

Hecucremnrlie (S1070505000Y 8
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54 |5 DHeprus ¥ MuIa: OCHOBHI IpaBuiIbHOTO nutanus. Il/p: Mento
IITKOJTbHUKA

55 |6 I1/p: Co3nanue npe3eHTaIuu o NPaBUILHOM MTUTAaHUU

56 |7 I1/p: Onpenenenne MexaHUYECKO pabOTHI IPH MPBDKKE B BHICOTY.

57 |8 I1/p: Onpenenenue cpeaHeit MOIIHOCTH, pa3BUBAEMOM ITpHU Oere Ha
mucraduio 100m.

58 |9 II/p: OnpeneneHue BoIMTPHIIIA B CHIIE, KOTOPBIA 1a€T MOABUKHBIN 1
HEIOABIDKHBIN OJIOK.

59 |10 | Il/p: CpaBuenue KI1J] monBmxHOTO GJIOKA 1 HAKIIOHHOW TIOCKOCTH

60 11 | Peurenue 3aHUMAareIbpHbBIX 3a1ad4.

61 | 12 | Pemenue 3amau B popmare [TN3A.

12. ®u3ukn u Jupuku (44)

62 |1 Du3uKa B XylI0)KECTBEHHbIX IPOU3BEICHUSX.

63 |2 JloCcTrKeHHsI COBPEeMEHHOU (PU3UKH.

64 |3 | Il/p: Ypok-nipencrasienne «Duszndeckne GOKyCch».

65 |4 | II/p: 3amura 31eKTpOHHOMN Ipe3eHTau «Mup ra3zamu Qu3nKay.

13. ®u3uka u BpemMeHna rojaa: ¢pusuka Jjerom (54)

66 |1 | Kaxkoit mecs nera cambril xapkuid? XKapkoe sieto u muensl. Kak u korma
MIpaBUIILHO cpe3aTh 1BeThl? Ha kauensx "ayx 3axBareiBaer".

67 |2 I1/p: OnbiThl Ha nade. Dkckypeus «Dusuka y Bojoemar.

68 |3 Csobo0Has mema

69 |4 Ceob00Has mema

70 |5 Ceob00Has mema

8 kiacc

Ne Tema Hara

1. ®u3uka u BpemMeHa rogaa (nopropenue) (84)

1 1 BBonHoe 3ansTHe. MHCTpyKTaX 1o oxpaHe Tpyna Ha 3anaTusx. Il/p:
W3mepenne Gpu3nvecKkux BEJIMYHH C TIOMOIIBI0 U(POBOI 1ab0paTopuu 1
OCTPOEHHUE IrpahuKOB.

2 2 I1/p: VccnenoBanne 3aBUCIMOCTH CHITBI YIIPYTOCTH OT Beca Tela.

3 3 | II/p: UccrnegoBanme 3aBUCUMOCTH CHIIBI TPEHHSI OT MPHIKUMAIOIISH CHITBI.

4 4 Pemenue 3aj1ay Ha MEXaHMYECKOE JIBUKECHUE

5 3) Pemenue 3a1a4 Ha MIIOTHOCTh

6 6 Pemenue 3aa4 Ha 1aBJIcHHE

7 7 Pemenue 3amaq Ha paborty

8 8 Pemenue 3a1au B popmare [IM3A

2. IIpoekTHas AeAITEIbHOCTD N0 pusnke (749)

9 1 UTto Takoe Hay4HBIM MPOEKT U KaK €ro NoAroroBuTh? Cutyanus u
npobiema.

10 |2 AHnanuz crioco0oB pemieHust mpoodieMbl. TpeOGoBaHMS K UCCIIEIOBATENIbCKON
pabore. [InanupoBaHue NeSTEIbHOCTH.

11 |3 TpeboBanus K 0POPMIIEHUIO TPOEKTHOMN pabOTHI 10 (PU3UKE.

12 | 4 I1/p: BeinosHeHNE MUKPO-NIPOEKTA B IPYIIIE.

13 |5 I1/p: BrinonHeHne MUKpO-NIPOEKTa B IPyTIIIE.

14 |6 I1/p: OdopmieHue u 3amuTa.

15 |7 I1/p: OdopmieHue u 3amuTa.

3. MoJekyasipaasi pusuka (114)

16 |1 «Bomnme6Hoe» cBOMCTBO 2HEPTHH. Makpo U MUKPO MapaMeTPhl U UX CBS3b.
dazoBeie nepexopl. [1/p: DKCepuMEHTATBHOE TOKA3aTebCTBO PA3ITUIUS
CBOWCTB BEI[ECTB B PA3IMUHBIX arperaTHbIX COCTOSHUSX.

17 |2 Bopsioit map B armocdepe. Touka pocsl. I1/p: U3mepenne ckopoctu
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UCIAPEHUS PA3JINYHBIX BEILECTB.

18 |3 IToBepxHocTHOE HaTsxeHue. Kanumspasle senenus. I1/p: M3mepenne
CHJIbI TIOBEPXHOCTHOT'O HATSKEHUSI.

19 |4 3akon bepnynin, mogbemMHasi cuiia Kpbljia U IBHKCHHE JKUJIKOCTH 110
Tpyoam. Mopckue teuenus. I1/p: lllapuk B adpoguHaMuuecKoi Tpyoe.

20 |5 I1/p: 3aHuMarenbHbIE ONBITH M BOIPOCHI: KUTIEHNUE BOJBI B OyMa)KHON
KOpOOKe, KUIIEHHE BOJIbl KOMHATHON TEMIIEPaTyphl.

21 |6 I'padmueckoe npeacTaBIeHNE TEMIOBBIX IPOIECCOB.

22 |7 Pemenwue 3anaa B hopmare [TNU3A.

23 |8 Hexoropsie cBoiicTBa kpuctasuioB. Il/p: BeipamuBanue kpucrasia cojid Ha
OCHOBE.

24 |19 CoBpeMeHHbIE MaTepHallbl: HCIOIb30BAHUE KOMIIO3UTOB, KHUIKHE
kpuctaisl. I1/p: M3rotoBnenne MakeTa KpUCTAIUIMUECKON pEIIETKH
KOMIIO3HMTA.

25 |10 | II/p: U3yuenue pabotsl IBC Ha MakeTe U 3JIEKTPOHHON MOJIEIH.

26 | 11 | Ceoboouas mema

4. ®uszuka u yekTpruuectBo (194)

27 |1 DnexTpuueckue spneHus. Dnekrpusanus Ten. [l/p: npudop Ban ne
I'paacda; onBITH O AIEKTPU3AITIH.

28 |2 I1/p: VccnenoBanre mMpoBOIHUKOB M HEITPOBOJHUKOB IEKTPUUECTBA.

29 |3 I1/p: NsroroBnenue Garapeiku.

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

31 |5 I1/p: Ilonydenue 31.TOKA B )KUJKOCTH, SJIEKTPOJIN3.

32 | 6 | IlI/p: V3ydenue paboTsl cBeTO- M POTO-IMOA

33 |7 I1/p: Pemienne mpakTH4eCcKUX 3374 Ha COCTABICHHUE AIEKTPUUECKUX CXEM.

34 |8 | YerpoiictBo ommerpa. Il/p: M3mepenue conpoTUBIEHHs pa3InYHbIX
IPOBOJAHUKOB

35 9 Pemenue 3amad Ha 3akoH OMa

36 | 10 | Pemenwme 3ama4 B hopmare [TM3A.

37 | 11 | Il/p: 3anumMarenbHbIN ONBIT: cep/lie Ha OaTapeiike

38 | 12 | Il/p: 3aHMMATENBHBIN OIBIT: BPALICHUE KUIKOCTH OT JJIIEKTPUYECTBA,
CBETALIMECS OTypIIbI

39 | 13 | I/p: UzydeHue pa3inyHbIX COCAMHCHUN TPOBOTHUKOB.

40 | 14 | Il/p: Pemenne mpakTUYECKUX 33734 HA COCTABJICHHE AIEKTPUUECKUX CXEM.

41 | 15 | Pemienue 3aa4 Ha pacueT NEKTPUUECKOH 1enu

42 | 16 | HecucremHble eqHAIBI pabOTHI TOKA. PacyeT CTOMMOCTH 31€KTPOIHEPTHH

43 | 17 | BeITOBBIE 2EKTPOITPUOOPHI, KJIACC SHEPronOTPeOICHHS

44 | 18 | Il/p: DxcnepuMeHTaIBHOE JI0Ka3aTenbCcTBO 3aKkoHa Jkoyns-JIeHna.

45 19 | Pemenue 3amau

5. ®usuka kocmoca (34)

46 |1 3akonbl Keriepa. Pemenue 3amau

47 |2 Il/p: Co3nanue anexkrponHoi npezenTanuu «Kocmoc. Mcropus
KOCMOHABTHKI.

48 |3 Baxxueiine acTpoHOMHYECKUE COOBITHS rojia

6. Marnerusm (54)

49 |1 I1/p: N3yyeHne MarHUTHBIX CBOMCTB pa3andHbIX BeuiecTs. Il/p: U3yuenue
MarHUTHBIX JIMHUH MOCTOSTHHOTO MarHuTa.

50 |2 Maruutnoe none 3emin. Kommnac. Marauro6uonorusi. MarHUTHbIE OypH.
DeppoMarHeTHKHN.

51 |3 Cuna Jlopenna. JIBWKeHHME 3apsDKEHHOM YacTHULBI B OJHOPOIHOM
MarHUTHOM 1osie. JlromuHectieHnms. [lonsipHblie CHsTHUS.

52 |4 I1/p: Urpa «bannama o gr00s1ieM KaMmHey.

53 |5 I1/p: Urpa «bannana o no0s11eM KaMHe».
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7. IIpoexTHas 1eATENBHOCTD (74)

4 |1 Kak nmoaroroButs 1 0popMUTH T0KIAT?

55 |2 I1/p: BeimoniHeHNE WHIMBUIYAIBHBIX U TPYMITOBBIX TPOEKTOB.
56 |3 I1/p: Beinosnnenre WHANBUIYAIBHBIX M IPYIIOBBIX TPOEKTOB.
57 |4 I1/p: BrinonHenue MHAWBUYaIbHBIX M TPYNIOBBIX POEKTOB.
58 |5 I1/p: BrinonHenue MHAWBUYaJIbHBIX M TPYNIOBBIX POEKTOB.
59 |6 Kynbrypa BbIcTyIIEHHSI. OpaTopcKOe NCKYCCTBO.

60 |7 I1/p: 3amuTa UHIUBUAYATBHBIX U TPYIIIOBBIX TPOCKTOB.

8. CBeroBble siBj1eHNs (64)

61 |1 Panyra. ®u3nka BO3HUKHOBEHHUS payry. X0/ CBETOBOIO Jy4ya B Karlie
TIOMKJISL.

62 2 I1/p: zrotoBieHue KajaeigocKona.

63 |3 I1/p: Paznoxenue 6enoro cera.

64 |4 YerpoiicTBO onTuueckux npudopos. M3yuenne ycrpoiicTa poToanmapara.
I1/p: HaGmroneHnust B MUKPOCKOIT U TEJIECKOIL.

65 |5 Il/p: UccnenoBanue: «JloCTUXEHUS U IEPCIIEKTUBBI UCIIOIb30BAHUS
cBeToBOM sHeprun CoJHIIA YEIIOBEKOM).

66 |6 OnTHYecKue WILTIO3HH.

9. locTuxenusi coBpeMeHHoi puzuku (44)

67 |1 Oxckypeust Ha MecTHYI0 ATC. TlonroroBka BBICTYIUIEHUM O JOCTHKCHHSIX
COBPEMEHHOU (PH3UKU.

68 |2 [Ipumepsl TOBapOB, CO3JJaHHBIX C UCIIOJIB30BAaHUEM HAHOTEXHOJIOTHH U
MPUYMHBI UX YHUKAJIHHBIX CBOWCTB.

69 |3 Pa3Butne BoeHHo# TexHuku. 7 Mas - Jlens paano. HoBocTtu dusukmu.

70 |4 Ce00600Hnast mema

9 kJ1acc
Ne Tema Hara

1. BBenenne (54)

1

1

Bromnoe 3anatue. Uucrpykrax no Th. AOGcomtoTHas u OTHOCUTENIbHAS
MOIPEIIHOCTD MPSAMBIX UBMEPEHUN.

IIp: N3mepenue pu3nyeckux BEIUYMH U BHIYHMCICHHUE MTOTPEIIHOCTH.

HOBTOpeHI/IeI IIJIOTHOCTD, JaBJICHHUC.

IToBTOpeHue: 3Heprus u padora.

ahiwiN

IToBTOpeHue: MonekymsipHas (pusmka.

Mexanuka (84)

IIp: Onpenenenue yCKOpeHUs: CBOOOIHOTO A ICHHUS.

IIp: OkcniepuMeHTHI Ha paBHOYCKOPEHHOE JBUKCHHUE.

JIBM>KeHue Tella MoJ1 ISMCTBUEM CUJIBI TsKecTH. bannucTuka.

©|o|NoN|o|A|w(r

IIp: MccnenoBanne 3aBUCMMOCTH JAJIBHOCTH MOJIETA OT yIIa K TOPU30HTY.

[EEN
o

I[BI/I)KCHI/IC TeJa M0 HAaKJIOHHOM IJIOCKOCTH. I{BI/I)KCHI/IC CHUCTCMBI TCJI

[EEY
=

Peruenune 3agau Ha 3axkoHbl HeroTOHA

[EEN
N

~NOoOOIHAWN|IEF

BpamarensHoe asuxkenue teepaoro tena. O6pazosanue ConHeuyHON
CUCTEMBI U IJIaHET.

13

IIp: Onpenenenrie kKOAPPUIEHTA TPEHUS CKOJIBKEHHS, )KECTKOCTH
TIPY>KHUHEIL.

3. 3akoHbl coxpaHenus (64)

14

1

Hp: SKCHepI/IMCHTaHBHOC JA0Ka3aTCJIbCTBO 3dKOHA COXPAHCHUS UMITYJIbCA.

15

2

Perienue 3a/1au Ha 3aKOH COXPAHEHUS UMITYIbCa
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16 3 Ornpenenenue mepuoa M 9acTOThI KOJIeOaHUH MaTeMaTUdeCcKOTO
MassTHHUKa, MOMCHTAa CHUJIBI, HeﬁCTBYIOHlGFO Ha pI:I‘IaF.

17 |4 IIp: DxciepuMeHTAIBHOE JOKA3aTEIHCTBO 3aKOHA COXPAHCHHS YHEPTHH.

18 |5 Pemenue 3a1a4 Ha 3aKOH COXpaHEHMsI SHEPTUU.

19 6 Pemrenne 3aa4 Ha 3aKOHbI COXPaHCHUA MOBBIIICHHOM CIIOKHOCTH

4. PaGora u 3Heprus (54)

20 |1 Ip:Onpenenenne paboOThI CUITBI YIIPYTOCTH MPU TOJBEME TPy3a C
MIOMOIIIBIO MOABMYKHOTO MITU HETIO/IBHXKHOTO OJIOKa, pabOThI CHIIBI TPEHUS.

21 |2 Ip: OnpeneneHre ONTHYECKON CUITBI COOMPAIOIIEH JINH3BL.
DKCnepuMeHTaIbHBIC 33/1aHus 2-T0 TUMA. MccenoBanie 3aBUCUMOCTH
CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTETIEHU edopManun

PYKUHBIL.

w

22 Pemenue 3aanuii 6a30Boro ypoBHs 1o TeMe «TerioBbie sIBICHUS

S

23 Pemenue 3anaq Ha Temy «KosieOaHus 1 BOJTHBI»

24 |5 IIp: HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHUJIBI
HOPMaJIbHOI'O JIaBJICHUS, 3aBUCUMOCTH MEpUOAa KoleOaHuH
MaTeMaTH4eCKOro MassTHUKA OT JUIMHBI HUTH.

5. DuekTpomaruuTHble sijaeHus (104)

25 |1 Ip: NccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, BO3HUKAIOIICH B
NPOBOJIHUKE, OT HANPSHKCHUSI HA KOHIIAX MTPOBOJHUKA, CBOMCTB
M300paXKCHHUSI, TOTYYEHHOTO C TIOMOIIBI0 COOMPAIONICH JTUH3EI.

26 |2 Ip: OnpenencHue IMEKTPUISCKOTO COITPOTUBIICHHS PE3UCTOPA, PAOOTHI
SIICKTPUYECKOTO TOKA, MOIIIHOCTH JIEKTPUYECKOTO TOKA.

27 |3 IIp: DxcnepuMenTanbHble 3a0aHus 3-To Tumna. [IpoBepka 3akoHa
HOCJIE0BATENIFHOTO COSANHEHUS PE3UCTOPOB IS AIEKTPUIECKOTO
HaIpsHKEHUs], 3aKOHA TTApaJIeIbHOTO COCIMHEHUS PE3UCTOPOB ISl CHITBI
AIIEKTPUYECKOTO TOKA

28 |4 | Pemenue 3amanuii 6a30BOTO YPOBHS IO TeMe «IINEKTPOMArHUTHBIE
SIBIICHUS)

29 |5 CocraBiieHHE YKBUBAJICHTHOM CXEMBI

30 |6 Pacuer anekTpudeckux nenemn

31 |7 Ip: Onpenenenue KI1J[ ObITOBBIX 37eKTpONPUOOPOB

32 8 Permenne 3ananuit 6a30B0oro ypoBHs 1o TeMe «KBaHTOBBIE SIBICHUS»
33 9 Pemenne xauecTBEHHBIX 3a7ad.

34 10 | Ceoboonaa mema

Cnoco0bl OLIeHKH YPOBHS JOCTUKEHHUS 00yYAKO U XCSH

KauecTBO MOATrOTOBICHHOCTH YYaIIUXCS ONpEAENseTcs KaueCTBOM BBIMOJHEHHBIX UMH paboT.
Kputepuem oneHkn B JaHHOM Cly4ae SIBISIETCS CTENEHb OBJAJE€HHUA HaBbIKaMU pabOTHI,
CaMOCTOSITENILHOCTh M 3aKOHYEHHOCTb  palOThl, TIIATEIbHOCTh HKCIEPUMEHTA, HAy4YHOCTb
Ipe/yIaraéMoro peuieHus: MnpoOsieMbl, BHEIIHWM BUJ MW KayecTBO pabOThl mpubopa WM MOJENH,
COOTBETCTBHE MCCIIEI0BATENbCKOM paboThl TpeOyeMbIM HOpMaM U MpaBuiIaM O(hOpMIIEHUS.

[TooupurenbHol  (QOpMON OIEHKM Tpyda YyyallMxcsl SBISETCS JEMOHCTpauus pador,
BBINIOJTHEHHBIX YYAIUMHUCS M BBICTYIUIEHHUE C pE3yAbTaTaMU HCCIEAOBAHUN MEpel pPa3InYHbIMU
ayaIUTOpUSIMU (B KJIacce, B CTApIIMX U MIIQJIINX KJIAcCaX, YUUTENSIMH, [IeAaroraMu JOMOJIHUTEIbHOTO
00pa3oBaHMs) BHYTPHU IIKOJIBL.

Pabota ¢ y4yeOHBIM MaTepualoM pa3HOOOpa3HBIX (OPM JaeT BO3MOXKHOCTh KaXIOMY HX

yUaluXcsl MPOSBHUTH CBOU CIIOCOOHOCTH (B 00JacTH CHCTEMaTH3allid TEOPETUYECKUX 3HAaHUHU, B
o0JacTH peleHns CTaHIAPTHBIX 3a/lad, B OOJACTH pEIICHHWs] HECTaHJApTHHIX 3ajad, B 001acTu
MCCTIEIOBATENhCKOM paboThl U T.A.). CUTyalluy ycriexa, CO3MAIOIINe MOJOKHUTEIBHYI0O MOTHBAIIUIO K
NESTETLHOCTH, SIBIISTIOTCS BaKHBIM (DaKTOPOM Pa3BUTHS TBOPUYECKHUX U IMO3HABATEIBLHBIX CIIOCOOHOCTEM
YYaIuxcsl.
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