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TlosicHuTEILHAA 3alIUCKA

dusnueckoe 00pa3oBaHUE B CUCTEME OOLIETO U CpeiHero oOpa3oBaHMsl 3aHUMAET OAHO U3
BEIyIIUX MeCT. SIBisisich (yHIAMEHTOM HAy4YHOTO MHPONOHUMAHHSA, OHO CIOCOOCTBYET
(GOopMHUPOBAaHUIO 3HAHUH 00 OCHOBHBIX METO/aX HAyYHOI'O IO3HAHMSA OKPYXKAIOLIEro MUpa,
(byHIaMEHTATbHBIX HAYYHBIX TEOPUH M 3aKOHOMEPHOCTEH, (OPMHUPYET y YYalIMXCS yYMEHUS
UCCIIEI0BATh U OOBSICHSTH SIBJICHUS PUPO/IbI U TEXHUKH .

Kak mkonbHbIi peamer, ¢pu3nuka o61agaeT OrpOMHBIM T'YMaHUTAPHBIM ITOTEHIIUAIOM, OHA
aKTUBHO (OPMUPYET HHTEJUIEKTyaJlbHble M MHPOBO33PEHUYECKHE KauecTBa JIMYHOCTH.
Juddepenunanus npeanogaracT Takyro OpraH|3alHio mpouecca 00ydeHusi, KoTopasi yYUThIBaeT
UH/MBUYyalIbHble OCOOCHHOCTH YYallluXCsl, UX CIIOCOOHOCTH U HMHTEPECHI, JINYHOCTHBIN OIBIT.
Huddepenumanus oOyueHust (pu3MKe MO3BOISET, C OIHOW CTOPOHBI, OOecHeunTh 0az0BYIO
HOATOTOBKY, C JPYrOi — yIOBJIETBOPUTH MOTPEOHOCTH KaKIOIr0, KTO IPOSBISAET UHTEpEC U
CHOCOOHOCTH K IPEAMETY M BBIXOJHT 332 PAMKU U3Y4YEHHUs (PU3UKHU B IIKOJIHHOM Kypce.

Pabouas nporpaMma 3aHATHI BHEYPOUHOU JeATEIbHOCTH 10 ¢u3uke «Pu3mka B 3a1a4ax U
HKCTIEPUMEHTAX» NpeAHa3HaYeHa Ui JTOTOIHUTEIBHOrO 00y4eHus: (prU3MKe ¢ MCIIOIb30BAHUEM
obopynoBanus «Touka poctay obyudarouuxcs 7-9 kinacco MbBOY Huxkonaesckas COILL.

Cpok peanuzanuu nporpammsbl: 1 roxa. 7 kiace — 704., 8 kimacc 704., 9 xknacc — 34 u.

JlaHHas mporpaMMa Mo3BoJiseT 00y4aroLUIMMCcs 03HAKOMHUTBCS C METOAMKOM OpraHu3aluu 1
IIPOBEACHUS IKCIEPUMEHTAIbHO-UCCIIE0BATENbCKON JIEATENIbHOCTH B COBPEMEHHOM Yy4e€OHOM
npoiiecce 1o (Gpusmnke, 03HAKOMUTHCS CO MHOTUMH UHTEPECHBIMU BOIIPOCcaMu (PU3UKU Ha TaHHOM
srare OOy4eHHWs, BHIXOAAUIMMH 334 PaMKH HIKOJBHOW MPOrpamMMbl, PACIIUPUTH LEIOCTHOE
OpeACTaBlIeHue O IMpobiaeMe JaHHOM HayKu. OKCIEpUMEHTalbHas JAEATeNbHOCTh OyneTr
CIIOCOOCTBOBATh Pa3BUTHIO MBICIUTEIbHBIX ONEpalUid M OO0IIEMy HHTEIUIEKTYaJIbHOMY
Pa3sBUTHIO.

He menee BakHBIM (haKTOPOM peasiM3alliél JaHHOW MPOTPaMMBbI SIBISIETCS CTpEMIICHHE
pasBUTh y Y4YalIMXCS YMEHHE CAaMOCTOSTENIbHO paboTarh, JyMaTb, HKCIEPUMEHTHUPOBATh B
ycloBusX Jlaboparopuu 1eHTpa «Touka pocTa», a TakkKe NMPUMEHSATh NOJYUYCHHbIE 3HAHUS IS
pelIeHUs] KaueCTBEHHBIX, KOJIMYECTBEHHBIX U OKCIIEPUMEHTAJIBHBIX 3aJad  pa3iIuyHOU
cinoxHoctu. ConepkaHue MPOrpaMMbl  COOTBETCTBYET IO3HABATE€IbHBIM  BO3MOKHOCTSAM
IIKOJIbHUKOB M TPEJOCTaBIsieT UM BO3MOXKHOCTh paboTaTh Ha YpPOBHE IOBBIIIEHHBIX
TpeOoBaHuUil, pa3BHBasi yueOHYIO0 MOTHBALHUIO.

OCO0EHHOCTBIO JaHHO MPOrpaMMBbl  SIBISIETCS TO, UTO:

e OHa HarpaBJieHa Ha JIOCTHIKEHHE OOy4JaIOIUMHCS B OOJBINEH CTENEHU JIMYHOCTHBIX U
MeTanpeAMETHBIX PE3YNbTaTOB;

® COCTaBJIEHA C YYETOM BO3PACTHBIX OCOOEHHOCTEH ydaluxcs;

® [IOCTENICHHO BBOJIUTCS NPOEKTHas AESATEIBbHOCTb — OT MHUKPO-IIPOEKTOB B 7 KJlacce JI0
WH/IMBUyaJIbHBIX MIPOEKTOB B 9 Kilacce;

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

Peanu3anus nporpamMMsl o0ecneyuBaeTCsi HOPMATHBHBIMU IOKYMEHTAMM:

1. ®enepanbhblil 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBanun
B Poccuiickoit @eneparnuny (¢ u3M. u 101., BCTy. B cuity ¢ 01.09.2020).

2. Tlacopt HanmoHanbHOro mpoekra «OOpa3oBanue» (yTB. mpesuauymom CoBeTta mpu
[Ipesunente PO mo crparerndyeckoMy pa3BUTHIO M HAIMOHAIBHBIM IMPOEKTaM, MPOTOKONI OT
24.12.2018 Ne 16)

3. T'ocynapctBenHnas nporpamma Poccuiickoit @enepanun «Pazputre odpazoBaHus» (yTB.
[TocranoBnennem IIpaBurensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKJIEHMM  TOCylapCcTBeHHOM  mporpammel  Poccmiickoii ~ @epepaunn  «Pa3Butue
00pazoBaHUsI.

4. Tpodeccuonanpupiii cranmapt «llemaror (memaroruveckas JesATEIBHOCTH B
JIOIIKOJIPHOM, Ha4YaJIbHOM OOIIEM, OCHOBHOM OOIIEM, CpemHeM oO0meM o00pa30BaHUM),
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(Bocnurarenp, yuutenb)» (pea. ot 16.06.2019) (Ilpukaz MunuctepcTBa Tpyaa ¥ COLMAILHON
3amuTel PO ot 18 okTsa6ps 2013 1. Ne 544H, ¢ W3MEHEHHSIMH, BHECEHHBIMH IPHKA30M
MunucrtepcTBa Tpyaa u conzamutbl PO ot 25.12.2014 Ne 11158 u ot 5.08.2016 1. Ne 422H).

5. Meroguueckue  pEeKOMEHJALMU 1O  CO3AaHUI0 W (YHKUMOHHPOBAHHIO B
0011e00pa3oBaTeNIbHBIX OpPraHU3alMsIX, PACHOJIOKEHHBIX B CEIbCKOW MECTHOCTH M MallbIX
ropozax, IeHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHON M TEXHOJOTHUYECKOW HAarpaBlICHHOCTEH
(«Touka poctayn) (YTBepkIeHbl pacnopsbkeHneM MuHucTepcTBa mpocBemieHus Poccuiickoit
Ddeneparun ot 25 Hos10pst 2022 1. Ne TB - 2610/02)

Mean u 3apaun

Onupasicb Ha WHIWBHIyallbHbIE O00pa3oBaTEbHBIC 3aMpPOChl M CIIOCOOHOCTH Ka)JI0TO
pebeHKka TpH peanu3ali MPOrpaMMbl BHEYPOUHOH nesTenpbHOCTH Mo (usuke «Du3uka B
3a/la4ax ¥ SKCIEPUMEHTaX», MOXKHO JOCTHYHh OCHOBHOW IeJM - Pa3BUTh Yy 00y4aroImxcsi
cTpeMJieHHe K JajibHeilillleMy CcaMoOomNpeaeeHNI0, HHTE/LUIEKTYalbHOW, HAy4YHOll U
NMPAKTUYeCKOH caMOCTOSITEIbHOCTH, O3HABATE/IbHOI AKTHUBHOCTH.

Jns peanuzanuu mened Kypca TpeOyeTcs pElIeHHe KOHKPETHBIX MPaKTUYECKHX 3a/ad.
OcHoOBHBIE 321244 NIPOTPAMMBI:

* BBISBJICHHEC HWHTECPECOB, CKIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXHOCTEH YydYamuxcs K
Pa3IMYHBIM BUAM JICSITCIILHOCTH,

® (1)OpMI/IpOBaHI/Ie MMPEACTABJICHHUSA O ABJICHUAX U 3dKOHAX OKPYKAKOIICTO MHPA, C KOTOPbIMU
IIKOJIbBHHUKHW CTAJIKHMBAIOTCSA B HOBCGI[HGBHOfI KHU3HU,

* popmMHpoOBaHUE NPEICTABICHHS O HAYYHOM METO/IE TIO3HAHMUS;
* pa3BUTHE UHTEPECA K UCCIIEA0BATEIBCKON NEATEIBHOCTH;
* pa3BUTHE OTIBITA TBOPUECKOMN JEATEIILHOCTH, TBOPYECKUX CIIOCOOHOCTEH;

* pa3BUTHE HaBBIKOB OpraHM3allMM HAayyHOro Tpyaa, paboTbl CO CIIOBapsSAMHU H
SHLUUKIIONEAUSAMY;

* CO3JaHME YCIOBUHM M pealu3allid BO BHEYPOYHOE BpeMs IMPHOOPETEHHBIX
YHHMBEpCAJbHBIX YUEOHBIX JEHCTBHI B ypOUHOE BpEMS;

* pa3BuUTHE oOnNbITa He(OpPMaIbHOIO OOILIEHUs, B3aUMOJCIHCTBUS, COTPYAHHUYECTBA;
pacuIMpeHre paMoK OOILEHHS ¢ COLUYMOM.

* (hopmupoBaHHE HABBIKOB MOCTPOEHUS (PU3MUECKUX MOJENEH U ONpeNeeHUs] TPaHuL] UX
NPUMEHUMOCTH.

* COBEPIICHCTBOBAHUE YMEHUU MPUMEHSATHh 3HAHUS MO (DU3MKE A OOBSCHEHUS SBICHHIMA
MIPUPOBI, CBOMCTB BEIIECTBA, PeIICHUs (U3MUYECKUX 3a/1a4, CAMOCTOSATEILHOTO TPHOOPETEHUS U
OIICHKHM HOBOW uH(poOpManuu (U3MYECKOTO CONEP)KaHUs, HCIOIb30BAaHUS COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHH;

* WCIIONIB30BAaHUE MPUOOPETEHHBIX 3HAHUM M YMEHUH NS pEeHIeHUs NPAKTHYECKHUX,
JKU3HEHHBIX 3a/1a4;

® BKJIIOYCHHC ydamuxcs B pa3Hoo6pa3Hy10 ACATCIIBHOCTD. TCOPCTUUCCKYTO,
MPAKTHYCCKYHO, AaHAJIUTHYCCKYIO, IIOMCKOBYIO,

* BbIpaOOTKa TMOKUX YMEHUH MEPEeHOCUTh 3HAHHSA U HaBBIKM Ha HOBBIE (DOpPMBbI yueOHOMH
paboThI;

¢ pa3BUTHC COO6pa3I/ITCJ'ILHOCTI/I n 6BICTp0TLI pCakuuu 1npu peUICHUU HOBBIX PA3JIMYHBIX
(1)I/ISI/IV—I€CKI/IX 3aaa4, CBA3aHHBIX C HpaKTquCKOﬁ JACATCIIBHOCTBIO.

Ilnanupyembie pe3yabTaThl

HOCTI/I)KGHHG IIaHUPYEMBIX PE3YIIBTATOB B OCHOBHOHM MIKOJIE IMPOUCXOANUT B KOMIIJICKCE
WCIIONB30BAaHUS  YETHIPEX MEXKAUCHHUILUTUHAPHBIX  y4eOHbIX Tmporpamm («DopMupoBaHue
YHUBEPCAIbHBIX YU4EOHBIX nercTBuily, «@opmupoBanue MKT-koMneTeHTHOCTH 00y4YarOmuxcs»,
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«OCHOBBI yueOHO-HUCCIIEIOBATEIbCKOM M MPOEKTHON AeATeNbHOCTH», «OCHOBBI CMBICIIOBOTO
YTEeHUs1 U paboThl C TEKCTOM») U y4eOHBIX NMPOrpaMM IO BCEM IMpeaMeTaM, B TOM YHUCIE IO
¢uzuke. I[locie wm3yueHHs] MporpaMMbl BHEYPOUHOH nesTenbHOCTH «®Pu3nMka B 3agadax u
9KCIEPUMEHTAX» 00yUaroLrecs:

* CHCTEMATHU3UPYIOT TEOPETUYECKUE 3HAHUA W YMEHHs II0 PELICHUIO CTAHJIAPTHBIX,
HECTaHAAPTHBIX, TEXHUYECKUX M OJIMMIIMAHBIX 3a/1a4 Pa3IMYHbIMU METONAMU;

* BEIPA0OTAIOT WHANBUYATbHBIA CTHIIb PEHICHUS (PU3NUECKUX 3a/1au.

* COBEpIICHCTBYIOT YMEHHsS Ha TPaKTUKE II0JIb30BaTbCs NPUOOpaMHu, TPOBOAUTH
u3MepeHus (PU3NIECKUX BEIMYMH (ONpEenessTh EHY JIENCHUs, CHUMATh MOKa3aHusl, COOI0aTh
MpaBujIa TEXHUKU O€30MacHOCTH);

* Hay4aTcs MOJb30BaThCs MPUOOpPaMU, C KOTOPHIMH HE CTATKUBAIOTCS HA YPOKax (DU3UKHU B
OCHOBHOM IITKOJIE;

* pa3paboTalOT W CKOHCTPYHPYIOT NPUOOPHI M MOJENIU IS TOCIeAyomeld paboTsl B
KaOuHeTe (PU3UKHU.

* COBEPILICHCTBYIOT HABBIKM IHMCBMEHHOM M YCTHOM pe€YM B IPOLIECCE HANHUCAHUSA
UCCIICIOBATENIbCKUX  PAa0OT, MHCTPYKLUH K BBINOJHEHHBIM MOAEISIM M INpubopam, INpu
BBICTYIUICHUSAX Ha HAYYHO — MPAKTUICCKUX KOH(PEPEHIHSIX Pa3IMIHbIX YPOBHEH.

* ONpEICIAT JajbHEUIICe HANPABICHUE PAa3BUTHSI CBOUX CIIOCOOHOCTEH, cepy HaydHBIX
MHTEPECOB, ONPEENIATCS ¢ BEBIOOPOM JallbHEHIIEro 00pa3oBaTeIbHOTO MapUIpyTa, JadbHEHIIEeTo
npoduis oOydeHus B cTapiiei MIKoe.

IIpenmMeTHBIMHU pe3y/ibTaTaMH IIPOIrPaMMBbl BHEYPOUHOM EATENBHOCTH SIBIISIFOTCS:

OOyyaromuiicsi MOMyYUT BO3MOXKHOCTH JIsi (POPMHUPOBAHHS CIEAYIOUIMX TPEIMETHBIX
pE3YIbTATOB:

® 3HAHUS O MPUPOAE BAKHEUIINX (U3NIECKHUX SBICHUI OKPYKAIOLIETO MUPA U IOHUMaHHE
CMbICIa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBSA3b U3YUCHHBIX SIBJICHUN;

® YMEHMSI [10J1b30BATHCS METOAAMH HAyYHOIO UCCIIEJOBAHUS SABJICHUHN NIPUPOABI, IPOBOAUTH
HaOMIOZIeHNs, TIUJIAaHUPOBaThb W BBINOJHATH AKCIIEPUMEHTHI, 00pabaTbiBaTh pe3yNIbTaThl
M3MEPEHUH, TPEJCTaBIATh Pe3yabTaThl U3MEPEHUI ¢ MOMOIIbI0 Tadnuil, rpagukoB U Gopmyd,
OOHapyXHBaTh 3aBUCUMOCTH MEXIy (U3MUECKUMHU BETUUYMHAMH, OOBSCHATH IOJy4YEHHbIE
Ppe3yJIbTaThl U JENIaTh BBIBO/IBI, OLICHUBATh IPaHULIbI IOIPEIIHOCTEN PE3YIbTATOB U3MEPEHNN;

®yMEHHUS TPUMEHATh TEOPETUYECKHE 3HaHUS 10 (HU3MKE Ha TPaKTHKe, pelarb
¢du3nyeckue 3a1a4n Ha MPUMEHEHHUE MTOJyYeHHBIX 3HAaHUH;

®yMEHMSI U HABbIKMU NIPHUMEHATH IOJyYEHHbIE 3HAaHUSA i1 OOBSCHEHHS TPUHIUIIOB
JICHCTBHSI BKHEHIINX TEXHUYECKUX YCTPOMCTB, PEIICHMS IPAKTUYECKHMX 3a7ad MTOBCEIHEBHOU
KHU3HHU, obOecrieueHust O€30MacCHOCTU CBOEH KHU3HH, PallMOHAIBLHOTO MPUPOJONOJIB30BaHUS U
OXpaHbl OKPYKAIOILIEH CPEJIbI;

¢ hopmupoBaHUEe YOSKICHUS B 3aKOHOMEPHOU CBSA3U U MO3HABAEMOCTH SIBJICHUH TPUPOJIBL,
B 00BEKTUBHOCTH HAyYHOTO 3HAHMSI, B BHICOKON IIEHHOCTH HAayK{ B Pa3BUTHHM MaTepUaIbHOU U
JlyXOBHOU KYJIBTYPBI JIFOJIEH;

® pa3BUTHE TEOPETHUUECKOTO MBIIIJICHUS HAa OCHOBE ()OPMHUPOBAHUS YMEHUHN yCTaHABINBATh
(bakThl, pa3anyaTh IPUYUHBI U CIEICTBUS, CTPOUTH MOJAEIHU U BbIIBUIaTh TMIIOTE3bl, OTHICKUBATh
U (OpMYITUpPOBaTh JJOKA3aTENbCTBA BBIABHHYTHIX THIIOTE3, BBIBOAUTH U3 IKCHEPUMEHTAIBHBIX
(hakTOB M TEOPETUUECKUX MOJIeNel (pu3nuecKue 3aKOHbI;

® KOMMYHUKaTUBHbIE YMEHHS: [JOKJIAJbIBaTh O PE3YIbTaTaXx CBOETO HCCIEI0BaHMS,
y4acTBOBaTh B JAUCKYCCHUHU, KPAaTKO M TOYHO OTBEYaTh HAa BOIPOCHI, UCIIOJIb30BaTh CIPABOYHYIO
JUTEpaTypy U Ipyrue NCTOYHUKU UH(POPMALIHH.

MeTtanpeaMeTHbIMH Pe3yJibTATaAMHU MPOTPAMMBI BHEYPOUHOH ACSITEIHHOCTH SIBIISIOTCS
OOy4aronuiicss MOIYYUT BO3MOKHOCTh JJIsi (DOPMUPOBAHUS CIEAYIONINX METAPEIMETHBIX
pe3yiIbTaToOB:



® OBJIaJICHUE HABBIKAMH CaMOCTOSITEIBHOTO MPUOOPETEHHsI HOBBIX 3HAHWMW, OpPTaHHU3AIUU
yueOHOUM JesATENbHOCTH, IIOCTAHOBKHU IIeNiel, IUIAHUPOBAaHUS, CAMOKOHTPOJIS U OIEHKHU
pEe3yNIbTaTOB CBOEUM NIESITEIBHOCTH, YMEHUSIMHU NPEABUICTh BO3MOMKHBIE PE3YJBTATHl CBOUX
JIEeUCTBUIA;

® [IOHUMAHKE PA3IMYUN MEXKIY UCXOAHBIMH (paKTaMH M THUIIOTE3aMH JJIsi UX OOBSICHEHUS,
TEOPETHUYCCKUMHU MOJCIISIMU U peaIbHBIMH 00BEKTaMHM, OBJIaJICHUE YHUBEPCATLHBIMU YI€OHBIMU
JNEUCTBUSMU HA TIPUMEpaxX THIOTE3 JJIsi OOBbSCHEHUS U3BECTHBHIX (DAaKTOB M AKCIEPUMEHTATHHON
MIPOBEPKH BBIJIBUTAEMBIX THIIOTE3, Pa3padOTKH TEOPETHYECKUX MOZCIICH IPOILECCOB WU
SIBIICHUIA;

e popMUpOBaHUE YMEHHI BOCIIPUHUMATh, IIepepadaThiBaTh U MPEABIBIATh HHHOPMAIIUIO B
CJIOBECHOM, 0O0pa3HOH, CHMBOJWYECKOM ¢GopMax, aHAIM3UpPOBaTh H  IepepadarbiBaTh
MOJyYEHHYI0 HH(POPMAIIUIO B COOTBETCTBUU C TIOCTABICHHBIMU 33/1a4aMU, BBIICISATH OCHOBHOE
COJIep’)KaHUEe TPOYUTAHHOTO TEKCTAa, HAXOAWTh B HEM OTBEThl HA MOCTABIICHHBIE BOMPOCHI U
W3J1arath ero;

® PUOOPETEHHUE OIbITAa CAMOCTOATEILHOIO TOWCKAa, aHaiu3a W oTOopa HMH(pOpMAIUU C
WCIIOJB30BAaHUEM PA3JUYHBIX HCTOYHMKOB M HOBBIX HWH(POPMAIMOHHBIX TEXHOJIOTUH s
pelIeHns TO3HaBaTeJIbHBIX 3a/1a4;

® Da3BUTHE MOHOJOTUYECKON M IHUAIOTMYECKON pPEYH, YMEHHUS BbIpaXaTb CBOM MBICIIH,
CIIOCOOHOCTH BBICIYIIMBATh COOCCETHUKA, TIOHUMATh €ro TOYKY 3PCHHsSI, NMPU3HABATh IPaBO
JPYroro 4ejioBeKa Ha UHO€ MHEHHE;

®OCBOCHHE TPUEMOB  JIEUCTBHM B  HECTAHJAPTHBIX  CUTYyallMsIX,  OBJIAJICHUE
IBPUCTUYECKUMHU METOAAMH PEIICHUS TPOOIIEM;

¢ popmupoBaHre yMeHHI paboTaTh B TPYIIE C BBHIIOTHEHHEM Pa3IUYHBIX COLUATBHBIX
poJieii, MPeICTaBIsATh U OTCTauBaTh CBOU B3MJIAJIBI U YOSKIEHUS, BECTH TUCKYCCHIO.

PeryasituBubie YY/I

OOyuaromuiicss MONIy4UT BO3MOXKHOCTH ISl (DOPMUPOBAHUS CIIECAYIOUIUX PETYISITUBHBIX
VVII.

¢ YMeHHEe CaMOCTOSITENIbHO ONPEAETATh eI 00yueHus1, CTaBUTh U (POPMYITHPOBATH HOBBIE
3aaud B y4€0e W TMO3HABATENbHOW JNIEATENbHOCTH, Pa3BUBAaTh MOTHBBI M WHTEPECH CBOEH
IMO3HABaTSIBHOM ACATCILHOCTH.

e YMEHHE CaMOCTOATEIbHO IUIAHMPOBATh IYTH JOCTMXKEHUS Leleid, B TOM YHUCIe
aJbTEpHATUBHBIE, 0CO3HAHHO BbIOMpaTh HanOosnee 3 (EeKTUBHBIE CIOCOOB! PEIIeHHs YUEOHBIX U
MIO3HABaTEIIbHBIX 33/1a4.

e YMEHHE COOTHOCUTH CBOM IEWUCTBHUA C IUIAHUPYEMBIMU DPE3yIbTaTaMH, OCYLICCTBIATH
KOHTPOJIb CBOEW JESATEIbHOCTH B NpOILecce TOCTHUXKEHUS pPe3yabrara, OMpEeAessTh CIOCOOBI
JEHCTBUI B paMKaxX MpeIOKEHHBIX YCIOBHM U TpeOOBaHUN, KOPPEKTUPOBATh CBOU JIEUCTBUS B
COOTBETCTBUH C U3MEHAIOIICHCS CUTYyallUEH.

e YMEHHE OIICHUBATh NPpaBUIIBHOCTb  BBIIIOJIHCHU A yqe6H0171 3aaa4u, COOCTBEHHBIE
BO3MOKHOCTH €€ peuicHus.

e Bnanenue OCHOBaMH CaAMOKOHTPOJIA, CaMOOIICHKH, IMPUHATHUA pCH_ICHI/Iﬁ n
OCYHICCTBJIICHUSA OCO3HAHHOT'O BBI60pa B y‘-IC6HOI>i U II03HABaTEIIbHOM JAeSITEeIbHOCTH.

ITo3naBareasHubie Y Y]]

OOyuaromuiicss MOIYYUT BOZMOKHOCTH JUIsl POPMHUPOBAHUSI CIEIYIOIINUX MO3HABATEIbHBIX
YVI.

e YMeHUE ONpeneNarTh TOHATUS, CcO37aBaTh OO0OOIIEHHS, YCTaHABIMBATH AHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAaMOCTOSITENIbHO BBHIOMpPATh OCHOBAHUSA M KPUTEPHUH Ui KIacCHU(pUKAILUY,
YCTaHABIMBATh INPUYMHHO-CICACTBEHHBIE  CBSI3U, CTPOMTH JIOTUYECKOE  PaCCyXICHHE,
YMO3aK/IIoueHne (MHAYKTUBHOE, I€yKTUBHOE, 110 aHAJIOTMH) U JIeJIaTh BHIBOJIBI.

o YMeHHe CO31aBaThb, IPUMCHATH U HpGO6p&30BI)IBaTI) 3HaKU U CUMBOIJIbI, MOJACIIN U CXEMBI
AJId pCIICHU A yLIC6HBIX U ITO3HABAaTCIbHBIX 3a1a4.

e CMBICIIOBOE YTEHHUE.



e DopMHUpOBaHHE U PA3BUTUE HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUE IIPUMEHATH €ro B
MIO3HABAaTENIbHON, KOMMYHUKAaTHBHOH, COLIMANIbHOM  MpakTUKe U  Npo(eCcCHOHAIBHOM
OpHUEHTALUH.

e PasBuTiIE MOTHBAIUH K OBJIAJICHUIO KYJII)TypOI;'I AKTHUBHOI'O HCIIOJIb30BaHUA CHOBapeﬁ n
JAPYIrux IMMOUCKOBBIX CUCTCM.

KommynunkaruBubie Y Y]

e YMEHHE OpraHW30BHIBAaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JIESATEIBHOCTH C
YUUTEIEeM W CBEPCTHUKAMU; pabOoTaTh HHAWBHUIYAJILHO U B TPYIINE: HAXOAUTH OOIIEe pEIICHNEe U
pazpemiarb KOH(IMKTHI HA OCHOBE COIVIACOBaHUs MO3ULIUN U yu€Ta HHTEPECOB; (POPMYIUPOBATH,
apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE.

e YMEHME OCO3HAHHO HCIIOIb30BaTh pPEYEBBIC CPEACTBA B COOTBETCTBUHM C 3aJadyei
KOMMYHHKAITUH JIJISl BBIPAKEHUSI CBOMX YYBCTB, MBICJICH W MOTPEOHOCTEN s TUIAHUPOBAHUS U
pEeryisiliik CBOEH NESTENIbHOCTH; BIAJEHUE YCTHOM M MHCBMEHHON peYbl0, MOHOJIOTMYECKON
KOHTEKCTHOM PEUbIO.

e DopMHUpOBaHHME ¥  Pa3BUTHE  KOMIIETEHTHOCTH B  OOJNACTH  HCIOJIB30BAHUS
UH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHonorui (manee — HUKT).

Juunocmuvimu pezynromamamu NpoOrpaMMbl BHEYPOUHOH ACSATEIBHOCTH SBIISIFOTCS:

OOyyaromuiicss MOJyYUT BO3MOXKHOCTb i (POPMUPOBAHMS CIEAYIOUIMX JIMYHOCTHBIX
Ppe3yJIBTaTOB:

®pa3BUTHE  IIO3HABATEIbHBIX  HMHTEPECOB,  HMHTEIUIEKTYAJBHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

® yOSXKIEHHOCTh B BO3MOXXHOCTH TO3HAHUS TPHPOABI, B HEOOXOAMMOCTH pa3zyMHOTO
VCIIOJIb30BaHMS JTOCTH)KEHUN HAyKH M TEXHOJIOTUHM JJIA JAJIBHEHUIIETO0 Pa3BUTHS YEJIOBEYECKOTO
o0miecTBa, yBaKCHHE K TBOPLAM HAyKH W TEXHHKH, OTHOIICHHE K (U3MKE KaK K DJIEMEHTY
00111€4€eI0BEeYECKON KYIIbTYPHI;

® CAaMOCTOATENBHOCTh B TPUOOPETEHNUH HOBBIX 3HAHUH M MPAKTUYECKUX YMEHHIA;

® TOTOBHOCTb K BBIOOpPY KM3HEHHOTO MYTH B COOTBETCTBUM C COOCTBEHHBIMU MHTEpECAMU
Y BO3MOKHOCTSIMH;

® MOTHBAIMS 00pa30BaTeNbHOM AEATENbHOCTH Ha OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOIO
MIOX0/a;

¢ popMHpoBaHME IIEHHOCTHOTO OTHOIIEHHS JpYyr K JApPYyry, K Y4YUTeNl0, K aBTOpaMm
OTKPBITUH 1 N300peTeHH, K pe3ynbraTaM 00y4eHHUs.

Temarnuyeckoe NIAHUPOBAHUE

7 xnacc

Ne Ha3zBanue pasaesa, TeMbl Koilgzﬁf:m Teopust IIpaxkruka
1 Baenenue 4 2 2
2 ®dwusuka u BpemeHa rojga: OGu3nka oceHplo. | 3 1 2
3 [lepBoHauanbHBIE CBEACHUS O CTPOSHUH 4 2 2

BEIllECTBA

4 BsaumMozeiicTBue Tel 8 2 6
5 Pa3 3amauka, nBa 3a7auka 4 4 0
6 ®dwusnka n BpemeHa roga: Ousuka 3uMoit. | 2 1 1
7 Cunsl B mpupoae 11 5 6
8 Pa3 3amauka, nBa 3a7auka 4 2 2
9 JlaBieHue 6 2 4
10 ®dwusuka u BpemeHa rona: Ou3uka BeCHOH. | 3 1 2
11 DHeprus 12 S) 7
12 DU3NKH U JIUPUKU 4 2 2
13 dusnka u BpemeHa roja: Ousnka JEToM. 5 2 3




| UTOTO | 70 | 31 | 39
8 KJacc
KosmmuectBo
Ne Hassanue pasaeiia, TeMbl YacoB Teopus IIpakTuka
®du3nka 1 BpeMeHa rojia (IOBTOPEHUE) 8 5 3
2. | [IpoekTHas nesaTeabHOCTD 10 HUBHKE 7 3 4
3. | MonekynspHas pusnuka 11 7 4
4. | ®u3uKa u 3IEKTPUUECTBO 19 8 11
. ®du3nka kocmoca 3 1 2
6. MarneTtusm 5 2 3
ITpoekTHas NeATENBHOCTh 7 2 5
8. CBeTOBbIC SIBJICHUS 6 2 4
9. | locTmXeHHs COBPEeMEHHOU (PU3NKHU 4 3 1
UTOro 70 33 37
9 knacc
KounuyecrBo
Ne Haszsanmue pa3jena, TeMbl 4aCOB Teopus Ipakruka
1 BBenenue 5 4 1
2 MexaHnuka 8 4 4
3 3aKOHbBI COXpaHEHUs 6 4 2
4 Pabora »sHeprus 5 2 3
5 ONEKTPOMAarHUTHBIE SBJICHUS 10 6 4
UTOro 34 20 14
Conepxanue nporpamMmsl
7 knace

TEMA 1. BBEJEHHUE (44)
Teopus-24. BogHoe 3ansaTe. IHCTpyKTax 10 oXpaHe TpyAa Ha 3aHATHX. [lonme3Hble cCbUIKU
no ¢usuke B MHTepHeT. Metonbl nzyueHus pusnueckux siBieHud. OU3n4ecKuil SKCIEPUMEHT.
[TorpemHocTs mpsAMBIX H3MepeHui. IlpaBuna mnpoBeneHHsA IIKOJIBHOTO —JKCIIEPUMEHTA.
KoMmmbrotepsl B (pU3MUECKUX HCCIEIOBaHMSIX M NpuU u3ydeHuu ¢usuku. IlpaBuna cozpaHus
IEKTPOHHOM IIPE3ECHTALUH.
IIpakTuka-24y. l3mepenue Qu3NUECKUX BEIMYMH C TOMOINBIO IHM(PPOBON JabOpaTOpPHUH.
Omnpenenenue LeHs! JeneHus npudopos. OnpeaeneHne pacCTOSHUHN 710 HETO0CTYIMHBIX 00bEKTOB.
Onpenenenne oobeMa Te pa3muaHol (GopMbl. M3Mepenre TOMIUHBL TucTa Oymaru.
TEMA 2. ®U3UKA U BPEMEHA I'OJA: ®U3UKA OCEHBIO (34)

Teopusi-14. 3araiouHoe BEIIECTBO — BojA. Tpu cocTosiHUS BOnbl. MIHTEpecHOE O BoIe.

I'unore3pl MPOUCXOXKICHHUS BOJABI Ha 3emiie, 3HaueHUEe (QHU3UUYECKUX MU XMMHUYECKHX
CBOMCTB BOJIbI, CTPOEHUE MOJIEKYJIbI BO/IbI, OOBSICHEHHE CBOMCTB BOJBI B PA3JIIMYHBIX arperaTHbIX
COCTOSAHMSAX. POJIb BOZIBI B )KU3HU YETIOBEKA.

IIpakTnka-2 y  DKcKypcus Ha OCEHHIOI mpupony. I[lpoBenenue HabmoaeHUN
nposiBiieHus pu3nueckux sBaeHui ocenpto. Coznanue npezentanuu «dPusuka Ocenpro». Pabora
¢ IIporpammoii Power Point mo coznanuto ciaioB.




TEMA 3. IEPBOHAYAJIBHBIE CBEJAEHUSA O CTPOEHUU BELHIECTBA (44)
Teopus-4u. [lnanupoBanue PpU3NIECKOTO HKCIIEPUMEHTA — KaK J0Ka3aTh Teopuro. Ot Jlekapra
1o Hamux qHed. bpoyHoBckoe nBukenue. Hano-texnonoruu. CounHenue «Mukpomupy». MUkpo
BEJIMYMHBI B HALLIEH KU3HH.

IIpakTuka-24 Pacmupenue ten npu HarpeBaHuu. M3mepenue ckopoctu nuddysun. Monenu
arperaTHbIX COCTOSIHHM (UTpa)

TEMA 4. B3BAUMOJIEMCTBHUE TEJI (8u)

Teopus-2u. MexaHnndyeckoe IBWKCHHE W B3auMoneicTBue. Kak OBICTPO MBI JBUKEMCS
(cmoxkenne ckopocteii)? Korma mbl aBmkeMcs BOokpyr ConHIla ObICTpee - JTHEM WM HOYbIO?
[Tpumepsl pa3nMUHBIX 3HAUEHUH BEJIMYMH, ONMCHIBAIOLIMX MEXaHUYECKOE ABM)KEHUE B JKHBOUI
npupozae. lcnonb3oBaHWe B TEXHHUKE NPUHIUIIOB JBH)KEHUS KUBBIX CYLIECTB. SIBiIeHue
uHepuuu. «Henonsuxnas OamHsa». Yto nsydaer craruka? Bunpl paBHOBeCHS.

IIpakTuka-6u.  V3mepeHue OBICTPOTHI peaklUu 4YeloBeka. M3mepeHue CKOpPOCTH XOIbOBI.
OKcIepuMEHTaNbHbIE JI0Ka3aTeNbCTBA sIBICHUS WHepiuu. IlonroroBka BuaeopmibMa Mpo
aBiieHne uHepuuu. M3mepenne maccel | kammm Boapl. OmnpeneneHue IUIOTHOCTH MPUPOJHBIX
marepuanoB. Ompenenenne o0beMa W IUIOTHOCTU cBoero teia. OmpeneneHne oObEma(mMacch)
MIPOJYKTOB B yIakoBKe. M3roToBiieHHe paBHOBECHOW UIPYyIIKU. Penienue 3anau.

TEMA 5. PA3 3AJTIAYKA, IBA 3AJJAUKA (44)

Teopusn-S4. IlpaBwia pemenus wu odopmiienus 3amad. [louck omubok. Pemenue
3aHHMMarTeNbHBIX 33/1a4. Pemenne 3aga4 B popmare [TNU3A.

TEMA 6. PU3UKA U BPEMEHA T'OJA: ®U3HUKA 3UMOM (24)

Teopusi-1u.  CHer, nen, u merens. CHexxuHKU B Bo3ayxe. CHexxuHku Ha 3emse. Cioucras
CTPYKTypa CHEXHBIX MOKpoBOB. Pexensuusa. Jlen na 3emue. lopubiii negnuk. [[Bukenue
nennuka. Kakue ObiBatoT merenu. MHUKpOCTPYKTypa HHU30BbIX MeTeseil Bomuel Ha cHery. Kak
JTAJIEKO IEPEHOCUTCS CHET MeTenblo. [1blieBbie Oypu U MeTenu: CX0ACTBO U paznuuus. Pusuka y
HOBOT'OJTHEH €JIKU.

IIpakTuka-1 4 @®usuka - Hayka o npupoge. MOXHO JM U3ydaTb NPUPONY 3UMOMN?

ITporynka Ha 3MMHIOIO IPUPOAY.

TEMA 7. CWJIbI B TPUPOJE(114)

Teopusi-54. Cuna — BeKTOpHas BeIMYMHA (AMHAMUYECKOe peleHre 3a1a4). Bec u HeBecoMOCTb.
Cuia tpenus. Counnenne «Mup 6€3 TpeHHS».

3aKkoH BCEMUPHOro TAroTeHUsA. CTpoeHHE COJIHEYHOM cucTeMbl. llnmaHeTel 3emHOMN
rpynnsl. [Inanersi-rurantel. Cuna TskecTH Ha JIpyrux muiaHerax. CrnyTHuku miuaHeT u JlyHa.
HaGmonenne Jlynel. Manble Tena, opOUTBI M TNEPUOIUYHOCTH KOMET. «3BE3JONAabl», HIU
noyemy 3Be3lbl He mnagaroT? 3Be3gHoe HebGo. Co3Be3aus. 3HAKOMCTBO C IporpamMmamu Io
actpoHoMuu. Bpems u ero usmepenue. Kanennaps.

IIpakTuka-6u. 3anumarenbHsli onblT  «lllapuk Ha HuTHY». OnpeneneHue IEHTpa
TSDKECTH Tenla. 3aHuMarelibHble (Urypsl Ha paBHOBecHe. V3roToBIeHHE COJHEYHBIX YacOB.
Coznanmne JyHHOTO KalleHJaps ¢ MoMollblo nporpamMMmbl Power Point. M3mepenue xecTkocTH
npyxuHsl. 3mepenue kodhGUIMEHTa CHUIIbI TPEHUS CKOJIBbKEHHUS Ha KPbUIbLIE LIKOJIBI M APYTHX
MOBEPXHOCTSX.

TEMA 8. PA3 3AJTIAYKA, /IBA 3ATAYKA (44)

Teopusi-24. Cucrema CU u ee 3HaueHue. /[uHamuueckoe penieHHe 3a/1a4 Ha CIOKEHUE CHIL
Pemenue 3annMarenbHbIX 3a7a4. Pemenue 3anay B popmare [TM3A.

IIpakTuka-24. Onpenenenue Beca CyMKH MIKoJIbHUKA. Ompe/eneHne Macchl U Beca BO3yXa B
KOMHATe.

TEMA 9. JABJIEHHUE (64)

Teopusi-2u. JlaBnenue tBepAbIXx Ted. 3akoH Ilackans. JlaBieHue B KUIKOCTH.
I'mapocrarnueckuit mapamokc. AtmocdepHoe naBieHue. Ponp arMocdepHOro naBieHUS B
npupoze. AtmocdepHoe aaBiaeHue u norona. ToHomeTp, MaHOMETpbI. ATMOC(EpHOE J1aBlIeHUE B
xu3HHM yenoBeka. Kak mbl npimmm? Kak mbl meém? «lopHas Oone3Hby, BIUSHUE aTMOCHEPHOTO
JIaBJICHUS Ha CAMOYYBCTBHE JIIOEH. Perenne 3aHuMaresbHbIX 3a/1au.
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IIpakTnka-44y. l3ydyeHue 3aBUCUMOCTH JaBJIEHUS OT IUIOLIAJAM IIOBEPXHOCTH C
MOMOIIBIO JaTuyMKa JaBJICHHS. 3aHUMAaTrelbHbIe ONbIThl «llepeBEpHyThI cTakaHy, «POHTAH B
kos0ey, «fitno B OyTbuike». IIpubopsl A7 U3MEpeHus: JaBJIEHUS — U3TOTOBIIEHHE Oapomerpa.
Atmoceproe napnenue u meauuuHa. mpui, nunerka, mMeauuuHckas Oanka. KpossiHoe
nasneHue. OmnpeneneHue nAaBiIeHUS KpoBU y uyenoBeka. OmpeneneHue BBICOTHI 3AaHUS C
MOMOIIIbIO OapoMeTpa.

TEMA 10. ®PU3UKA 1 BPEMEHA I'OJIA: ®U3UKA BECHOM(3u)

Teopusi-14. Temneparypa. Tepmometp. [IpuMepsl paznuuHbIX TEMIIEpATyp B MPUPOJE.
IIpakTnka-24. Dxckypcust Ha npupony. [IpoBenenne HaOmOAeHUN MPOSBIECHUS (HU3NYECKUX
ABJICHUI BecHOU. V3MepeHue Temneparypsl MOYBbl Ha ITyOMHE U MOBepXHOCTH. MccnenoBanue
KallWJUIIPHBIX SIBJICHUH.

TEMA 11. JHEPI'UA (124)

Teopusi-S4. Pazinunbie BUABI 3HEPTHM, UCIOJB3YEMBIE JIFOAbMHU, U HUX 3amnacbl. KoCBeHHbIE
u3Mepenus. [louemy pabGora u sHeprusi UMEIOT OAHY €OUHHIYY u3MepeHus? HecucremHble
€IMHULIBI. DHEPrusl U MUIa: OCHOBBI IPABWJIBHOIO NUTaHMs. PellleHne 3aHMMaTeNbHbIX 3a/ad.
Pemenue 3anaa B popmare [11M3A.

IIpakTuka-74. M3MepeHne KUHETHYECKOW dHEPrun Teia. Msmepenue noTeHuaibHON SHEPTUN.
Menro mikonpHuKa. Co3gaHKue Mpe3eHTaluyd O MpaBWiIbHOM nmutanuu. OmpexneneHue padoTH U
MOIIIHOCTH pyK. OmpeneneHne MexaHM4ecKol paboThl Mpu NpbDKKE B BbICOTY. OnpeneneHue
CpeHEeH MOIIHOCTH, pa3BuBaeMoil mpu Oere Ha aucrannmio 100M. OmpeneneHue cpenHen
MOIIIHOCTH, Pa3BUBAEMOM NpU npucenanuy. Mi3mepeHne cperHel MOIIHOCTH, Pa3BUBAEMOM IIpU
noagbeMe no JsectHuue. OnpeneneHue BBIUTPHILA B CHJIE, KOTOPBIM JaeT MOABUXKHBIM U
HenoaBwkHbIN 0510K. CpaBHenue KII/] moaBuxkHOro 6J10Ka M HAKJIOHHOM TJIOCKOCTH.

TEMA 12. ®U3UKU U JIUPUKHU (44)

Teopusi-24. ®u3uka B XyJ0)KECTBEHHbBIX IPOU3BEICHUAX. JJOCTHKEHNS COBPEMEHHON (DU3HKH.
IIpakTuka-24. M3roroBnenrne camMoieabHbIX KapTuH «DHU3uKa B BECENIbIX KapTHHKaX». YpPOK-
npezncrasieHne «dusznueckue (Hoxkychl». 3amura 3IEKTPOHHON mNpe3eHTanuu «Mup miazamu
buzuka».

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

Teopus-24. Kaxoit mecsn nera camblii xapkuii? JKapkoe neto u nuensl. Kak 1 korga npaBuiabHO
cpes3ath 11BeThI? Ha kauensix "myx 3axBarbiBaeT".

ITpakTka-34. OnsITel Ha 1ade. DKcKypeus «PU3nKa y BOLOEMay.

8 knace

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

Teopus-S4. Beognoe 3anatue. MHCTpykTaxk mo oxpaHe Tpyaa Ha 3aHATHAX. [lorpemHocts
npsiMbix u3mepeHuil. Kiace Tounoctu npubopon. Utenue rpaduxa. BeiBoasl mo pesyiasraram
sKkcriepuMenTa. Llena nenenus mxanel npubopa. Kocsennsle usmepenus. [IpaBuna npoBeneHus
HIKOJIBHOTO 3KcrepuMeHTa. OdopMileHHe 3JeKTPOHHOIO oTdeTa 00 3KcrepuMmeHTte. Perienue
3a1a4.

IIpakTuka-3 4. M3MepeHue Qu3MYecKuX BEJIWYMH C TOMOIIBIO LHPPOBOW Jaboparopuu u
noctpoenue rpagpukoB. lccinenoBanue 3aBUCUMOCTH CWJIBI YOPYTrOCTH OT Beca Tela.
HccenenoBanne 3aBUCHMOCTH CHIIBI TPEHHSI OT IPHKAMAOIIEH CHIIbI. DKCIIEpUMEHT [ anuies.
TEMA 2. IPOEKTHASA JEATEJIBHOCTD ITIO ®U3UKE (74)

Teopusi-3. UTo Takoe HaydHBIA MPOEKT M KaK €ro MoAroToBUTh? CHTyaIus u npodiiemMa. AHam3
cnoco0oB pemeHust mpodiembl. TpeGoBaHus K uHcclienoBarenbckoi pabote. IlnanumpoBaHue
nesitenibHOCTH. TpeboBaHus K 0(hOpMIICHHUIO POEKTHON padoThl MO (hU3HKE.

IIpakTnka-4 4. Beinmonxnenre MUKpo-npoekTa B rpynme. OdopmiieHre 1 3aIuTa.

TEMA 3. MOJIEKVJIAPHASA ®U3UKA (114)

Teopusi-74. «BonmeGHOE» CBOWCTBO HEpruu. Makpo U MUKpPO HmapaMeTphl U UX CBS3b.
®dazoBrie nepexonbl. BoasHol map B atmocdepe: oOpazoBaHue OOJaKOB, TYMaHa, POCHI, WHES.
AtMocdepHble ocaaku: cHer, rpafa. Touka pocsl. IloBepxHocTHOE HaTspkeHHMe. KanmummspHeie
ABJICHUA W JBW)KEHHE JXUAKOCTH IO TpyOaMm. 3akoH bepHymnu, moxbeMHas cuila Kpblia.

9



Mopckue TeueHusi. COBpEMEHHBIE MarepHalibl: HCIIOJIB30BAaHUE KOMIIO3UTOB, JKHUIKHE
Kpuctamuibl. ['paduueckoe npeacraBieHne TEIIIOBBIX NpoueccoB. Pemenne 3agad B (opmare
[TN3A.

IIpakTka-44. OKCIIEpUMEHTAIBHOE  JJOKA3aTeIbCTBO pA3JIU4Msl CBOWCTB BEILECTB B
pa3IMYHBIX arperarHblX COCTOAHMAX. Hekoropble CBOMCTBA KpuUCTALIOB. H3rorosienue
camMozielbHbIX NpUOOpOB. l3MepeHue BIaKHOCTM BO3AyXa B IIOMEIIEHUM U Ha YIMIE.
W3mepeHne CKOpOCTH HCHApEHUsl Pa3jIUYHbIX BEIIECTB. 3aHUMATENIbHBIE OINBITHI M BOIPOCHI:
KUIIEHHE BOAbI B OyMa)kKHOM KOpOOKe, KUIIEHHWE BOJbl KOMHATHON Temmeparypsl. V3mepeHue
CHJIBI TIOBEepXHOCTHOro HarshkeHus. lllapuk B a’poaumHaMuueckoil TpyOe. BripammBanue
KpUCTaJllIa COJIM Ha OCHOBE. M3roToBieHHME MakeTa KpPUCTAUIMYECKOW PEIIETKH KOMIIO3HTA.
W3rotoBnenue Moaenu peakTuBHOro jsurarens. W3yuenwe pabotsl /[IBC Ha wMakere u
IEKTPOHHON MOJEIIN.

TEMA 4. ®PU3UKA U SJIEKTPUYECTBO (194)

Teopusn-84. DnexrTpuueckue sBICHUA. JnekTpu3anus Tea. [IpuHnun paboTel ckaHepa.
Atmocdeproe anekrpuuectBo. ['po3oBas Tywa. Ilpupona monaun. Kakue OBIBAaIOT MOJIHUH.
[Tpunuunsl  snexTpode3onacHocTH. OCHOBHBIE  XapaKTepUCTHKHM 3i.Toka. Hecucremusie
€IMHUIIBI pa0OThI TOKA. Perenne 3amay.

HpakTnka-114

B3aumHoe nputskeHue u ortasikuBaHue «CylaTaHOB»; ONBITHI 1O AeKTpu3auuu. Habmonenue
pa3IM4YHBIX BHJIOB HMCKpPOBOIO paspsna. McciegoBaHue IPOBOJHUKOB M HENPOBOAHHKOB
anekTpuuectBa. llomydyeHue sm.Toka B KUAKOCTH, 3MeKTponu3. M3roroeneHue Oarapeiiku.
OKCIIEpUMEHTAJIBHOE  JJOKA3aTelabCTBO 3akoHa Owma. I3yueHwe pasiMyHBIX COCIUHEHUN
npoBoAHUKOB. (Co31aHue pPa3IMYHBIX NPUOOPOB(MTPYIIEK) HA OCHOBE AIIEKTPOIBUTATEIS.
OKCIIEpUMEHTAJIBHOE  JI0OKa3aTeabcTBO  3akoHa  JDxoynsa-Jlenma.  CospaHue  cyeTrumka
SIIEKTPOIHEPTUHU U U3yUCHHE €T0 PabOTHI.

TEMA 5. ®PU3UKA KOCMOCA (34)

Teopus-14. ®usnyeckas npupona HebecHbix Ten. [lonersl k npyrum miaaneram. Poib
KOCMOCa B >KM3HHM COBPEMEHHOIO 00LIecTBa. MeXIyHapOoIHOE COTPYAHMYECTBO B OCBOECHUU
KOCMOCa.

IIpakruka-2 4. Cozganue 2nekTpoHHOM npeseHTauun  «Kocmoc. Hcropus
KOCMOHaBTUKW». [IoaroToBKa npa3aHOBaHMS JTHS KOCMOHABTHKH.

TEMA 6. MATHETHU3M (54)

Teopus-24. Marauutnoe nosne 3emnu. Komnac. MarauutoOuonorusi. MarautHsle Oypu.
®eppomaraeruku. Cuna Jlopenua. JIBukeHne 3apsyKEHHON YacTHUIBI B OJHOPOJHOM MarHUTHOM
noste. JIlromuHecuenus. Ilonspuelie cusiHus.

IIpakTuka-34y. l3yuyeHue MarHUTHBIX JIMHHA [OCTOSHHOINO MarHuta. W3ydeHue
MarHUTHBIX CBOMCTB pa3audHbIX BeniecTB. Urpa «bannama o mro0siimeM KamHey.

TEMA 7. HIPOEKTHASA AEATEJIBHOCTD (74)

Teopus-2u. Kak mnoaroroButs u odopmute aoknaa? KymaeTypa BBICTYIUIEHUS.
Oparopckoe HCKYCCTBO.

IMpakTuka-S4. BeinoiHeHue 1 3a11MTa MHIUBUYAJIbHBIX U TPYIIOBBIX MPOEKTOB.
TEMA 8. CBETOBBIE ABJIEHUS (64)

Teopus-24. YcTpoiicTBO onTrdeckux mpubopoB. M3ydenne yctporictBa oroammapara.
Panyra. ®usuka BO3ZHMKHOBEHHUS paayrd. XOJA CBETOBOTO Jiyda B Kamuie Joxas. Onrtuueckue
WJUTFO3HH.

IIpakTuka-4u. Mccnenosanue: «CBET B )KM3HU JKUBOTHBIX U YEJIOBEKA», «JlOCTHXKEHUA
Y NIEPCIEKTUBBI UCITOJIB30BAHUS CBETOBOM dHEpruu COJIHIIA YETOBEKOM.

Paznoxenue Oenoro cmera. HabGmromenus B Mukpockon u Teneckorn. CozmgaHue
rojorpamMmsl. M3roToBiieHHe KaJlel10cKona.

TEMA 9. TOCTHKEHUSI COBPEMEHHOMN ®U3WKH(44)

Teopm{-3ll. HpI/IMepLI TOBApOB, CO3JaHHBIX C HCIIOJIb30BAHUCM HAHOTEXHOJIOTHUH H
MPUYIUHBI UX YHUKAJIBbHBIX cBolicTB. HecmaunBaemble 1 BCera YnCThIE BCTPOBBIC CTéKJ’Ia, JUCKHU
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konéc u T.. Co3maHHBIE Ha OCHOBE HAHOYACTHI[ OKCHIA THTaHAa U cepedpa TMOBEPXHOCTH,
obnagarorue OaKTEPUIIMIHBIMUA CBOMCTBAMH.

PasBurtue BoeHHo# TexHuku. 7 Mas - Jlens paguo. HoBoctu ¢pu3uku u kocMoca.

HpakTuka-1 ¥ DOkckypcust Ha MecTHYr0 ATC. IloarotoBka BBICTYIUIEHHM O JOCTHXKEHMSX
COBPEMEHHOM (DU3UKH.

9 ki1acc

TEMA 1. BBEAEHHUE (54)

Teopusi-44. BeogHoe 3anarue. HCTpykTaxk 1o oxpaHe Tpyna Ha 3aHATUAX. AOCOMIOTHAs U
OTHOCHUTENIbHAsl MOTPEUIHOCTh HpAMBIX u3MepeHuil. IloBTopeHue: IUIOTHOCTb, JaBlEHHE,
SHEprus U paboTa, MOJEKyIsipHas pU3MKa.

IIpakTnka-1 4. M3mepenne Gpu3nueckux BeIUUYUH U BBIYMCICHUE IOIPEIIHOCTH.

TEMA 2. ®U3UKA B 3AJAYAX U IKCIIEPUMEHTAX (19 u)

Teopusi-164. [IBrkeHue Tena MO ISHCTBHEM CUJIBI TShKECTH. bammucTuka. AGCOIMIOTHO
ynpyruit ynap. 3axon bepuyniu. Iddexr Jomnepa. Onpenenenue NpocTpaHCTBEHHON CKOPOCTH
3Be31. BpamiarenbHoe JBM)KEHHE TBEpAOro Teja. YCIOBHMSI PABHOBECUS TBEPAOrO Tela.
Oo6pazoBanue ConHeuHoit cuctembl U IutaHeT. CpencTBa COBpeMEHHOM CBsizH. CHCTEMBI
actponasuranuu (GPS u [monacc). ®dusuka u BoeHHas TEXHUKA.

Perienue 3a/1au MOBBIIEHHON CJIOKHOCTH.

IIpakTuka-13u. HMccnenoBaHue 3aBUCHUMOCTH JAlbHOCTU MOJETa OT YIIa K TOPU3OHTY.
DKCIEPUMEHTHI Ha PABHOYCKOPEHHOE JIBMKEHHE. DKCIEPUMEHTAIbHOE J10Ka3aTeIbCTBO 3aKOHA
COXPAaHEHHUs HUMIylIbca. OKCIEpUMEHTbl Ha BpalleHHe TBepaoro Ttena. M3rorosneHue
MPOCTEHIIer0o MHIYKIIMOHHOTO TeHeparopa IepeMeHHOro Toka. HalOmioneHue siBieHUs
camonHykiuu. CriokeHue konebanuid, gurypsl Jluccaxy Ha ocruwuiorpade. Buzyanmmszamms
3ByKa C IMOMOIIBIO JIa3epa.

KaneﬂuapHO-TeMaanecm)e IMJIAHUPOBAHUE

7 knace

lij‘:[ Ne Tema flata

1. BBenenue (44)

1 1 BBonnoe 3anste. Unctpykrax o Th. Ilone3Hsle cchulkM 1o GU3MKe B
WuTepuer. Metoibl u3ydyeHus pU3NUecKuX sSBJICHHM.

2 2 ®dusnueckuil skcriepuMenT. IIpasumna nposeaeHus NIKOJILHOTO

skcnepumMenTa. [lorpemHocts npsimbix usmepenuit. Il/p: U3mepenue
(GU3MYECKUX BEJMYMH C TOMOIIBIO IIU(PPOBOH J1TAOOPATOPHH.

3 3 I1/p: OnpenencHue oObeMa T pa3InIHON (HOPMBI.

4 4 I1/p: smepenue TonuHsb JucTa Oymaru.

2. ®u3nka ¥ BpeMeHa roaa: gpusuka ocenbio (34)

5 1 3aramouHoe BenecTBo — Boja. MIHTepecHoe 0 BoJe.

6 2 Il/p: Dkckypcus Ha oceHHIo mpupoxy. [Iposenenue HabmonEeHUI
pOsIBJICHUS PU3NUECKUX SBJICHUI OCEHBIO.

7 3 Il/p: Coznanue npesentanun «Puznuka Ocenbro». Pabota ¢ [Iporpammoit

Power Point 1o co3manuio ciaimgos.

3. IlepBoHayajibHbIE CBeICHHS 0 CTPOEHMH BemecTBa (44)

8 1 Ot Jlexapra 10 HamMX JHEH. bpOyHOBCKOE BHKEHUE.

9 2 [TnanupoBanue GpU3NUIECKOTO IKCIIEPUMEHTA — KaK JOKa3aTh TEOPHIO.
I1/p: Paciuupenue Ten npu HarpeBaHUU.

10 |3 I1/p: N3mepenne ckopoctr quGy3HuH.

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

4. BzanmoneiicTBue TeJ (84)

11



12 |1 MexaHn4eCcKoe IBUKEHNUE U B3aUMOJICHICTBHE.

13 |2 I1/p: V3mepeHnne cKopoCTH XOAbOBbI.

14 |3 I1/p: IToaroroBka BuaeohmIbMa Mpo sSBJICHUE HHEPLHH.
15 |4 I1/p: U3mepenne macchl | Kariy BOABIL.

16 |5 I1/p: Onpenenenre MIOTHOCTH MPUPOIAHBIX MAaTEPUAJIOB.
17 |6 I1/p: Onpenenenmne o6bEMa(Macchl) MPOAYKTOB B YITAKOBKE
18 |7 Uro usyvaer craruka? Bujsl paBHOBeCHS.

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

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

20 |1 [TpaBuna pemenus u ohpopmiieHus 3aaad. [lonck ommoOoK.
21 |2 Pemrenue 3a1a4 Ha MEXaHUYECKOE JIBIDKCHHE

22 |3 Pemenue 3aa4 Ha UIOTHOCTD

23 |4 | Pemenue 3amau B opmare [TM3A

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

24 |1 Il/p: ®usuka - Hayka o npupoje. MoXXHO M U3y4yaTh NPUPOAY 3UMOM?
[Iporynka Ha 3UMHIOIO TIPHPOAY.

25 |2 CHer, nen1, 1 metenb. Or3nKa y HOBOTOJHEH €JIKU.

7. Cuabl B npupoae(114)

26 |1 Cuna — BeKTOpHas BeIMUMHA (MHAMUYECKOE pelIeHHE 3a/1a4).

27 |2 3aKoH BCEMHUPHOTO TAroteHus. CTpoeHue coHeuHOoM cucrteMbl. Cuna
TSDKECTH Ha IPYTUX TUIAHETax.

28 |3 | Cnyrnuku mianet u Jlyna. Habmonenue JIyHsl.

29 |4 | Manbie Tena, opOMTHl M TEPHOJUMYHOCTH KOMET. «3BE3IOMAIbI», WU
II0YEMY 3B€3/1bl HE MaJal0T?

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

31 |6 | Il/p: Onpenenenune neHTpa TSHKECTH TEla.

32 |7 I1/p: 3aHumarenbHble (UTYpbI HA paBHOBECHE.

33 | 8 | Bpewms u ero usmepenue. Il/p: M3rotorieHne COTHEUHBIX YaCOB.

34 |9 | Kanenaaps. II/p: Co3znaHue JIyHHOTO KaJeHJaps ¢ MOMOILBIO TPOTPaMMBI
Power Point.

35 |10 | II/p: M3mepeHue KeCTKOCTH MPYKHUHBI.

36 |11 | Il/p: Usmepenue kodpduUIMeHTa CUIBI TPSHHS CKOJIBLKCHHS Ha KPBLIBIIE
IIKOJIBI U IPYTUX MOBEPXHOCTSIX.

8. Pa3 3agauka, n1Ba 3ajgauka (44)

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

38 |2 Pemenue 3aau B popmare [TM3A.

39 |3 | Pemenne 3anumarensHbix 3a1a4. II/p: Onpenenenue Beca CyMKu
IIKOJIbHUKA.

40 |4 | [Iunamuueckoe pemieHue 3amad Ha cioxeHue cui. Il/p: Ompenenenue

MAacCCBhI M B€Ca BO31yXa B KOMHATC.

9. laBsenne (64)

41 |1 | laBnenue tBepasix Ten. I/p: V3yueHne 3aBUCUMOCTH J1aBIE€HUS OT
TUTOIIA TTOBEPXHOCTH C TIOMOMIBIO TATYHMKA JABJICHHSL.

42 |2 Jasnenue B xuaAKoCcTH. [ MapocTarnueckuii mapagaokc

43 |3 I1/p: 3anumarensHble onbIThl «IlepeBEpHYTHIN cTakaH», «DoHTaH B
KoJIOeY, « 510 B OyTHUTKEY.

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

45 |5 AtmocdepHoe naBieHne B )KU3HU denoBeka. Kak mbl gpimmm? Kak Mbl
neéM? «lopHast 0osie3HbY, BIUSAHUE aTMOC(EPHOTO JAaBICHUS Ha
CaMO4yBCTBHE JIIOAEH.

46 |6 Kpossinoe nasnenue. Il/p: Onpenenenue napieHust KPOBH Y YEIIOBEKA.
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10. ®u3nka 1 BpeMeHa roaa: (pu3nKa BecHou(34)

47 |1 Temmneparypa. Tepmometp. [IpuMepsl pa3TuyHBIX TEMIIEPATyp B IPUPOIC.
I1/p: 3mepenue Temneparypbl OYBBI Ha TITyOWHE M TTOBEPXHOCTH.

48 |2 I1/p: Dxckypeus Ha npupoxy. [Ipoenenne HaOMIOIEHUN TTPOSIBIICHUS
(U3NUECKHX SIBICHUI BECHOM.

49 |3 | Il/p: UccaenoBanue KanuUISIPHBIX SIBICHUH.

11. Dneprus (124)

50 |1 | Pa3nuuHble BHJIBI SHEPTUH, HCIIOIB3YEMbBIC JTFOIbMHU, M UX 3aIaChI.

51 |2 Kocsennbie usmepenus. Il/p: Msmepenne KWUHETUUECKOM SHEPTUM TeJIa.

52 |3 I1/p: M3mepenne NoTeHIMAIBHON SHEPTUH.

53 |4 [Touemy paboTa ¥ SHEPTUs UMEIOT OIHY CAUHUITY U3MEPCHHS?
Hecucremubie eTMHATLIEL.

%94 |5 OHeprus U Nuila: OCHOBBI paBuibHOro nutanus. Il/p: Mento
HIKOJIbHUKA

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

56 |7 I1/p: OnpeneneHne MexaHNUECKOM pabOThI IPH MPBIKKE B BHICOTY.

57 |8 I1/p: Onpenenenue cpeaHe MOLITHOCTH, pa3BUBaeMOM P Oere Ha
nuctagiumo 100Mm.

58 |9 | II/p: Ompenenenue BEIMTPHIIIA B CHIIE, KOTOPBIN 1AET MOJBMKHBIA 1
HEMOJBUKHBIN OJIOK.

59 | 10 | I/p: Cpasuenue KIIJl monBmKkHOTO 0GJI0OKA ¥ HAKIIOHHON TUIOCKOCTH

60 |11 | Pewmenue 3aHuMAaTeILHBIX 3a0a4.

61 | 12 | Pemenue 3ama4 B popmare [T1M3A.

12. ®u3uku u Jupuku (44)

62 1 Du3MKa B XyI0)KECTBEHHBIX MMPOU3BEICHUSX.

63 |2 | JloctmxeHus COBpeMEHHOW (DU3HKH.

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

65 |4 I1/p: 3amura snexTpoHHON nipe3eHTanuu «Mup razamu Gu3uKay.

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

66 1 Kakoit mecsn nera cambiid xapkuid? JKapkoe nero u nmuensl. Kak u koraa
IpaBHJIBHO cpe3arh 1BeThl? Ha kauensx "nmyx 3axBarbiBaet'.

67 |2 I1/p: OnbiTel Ha nade. Jkckypens «Pu3nka y BOJoemMay.

68 |3 CeobooHnas mema

69 |4 Ceoboonas mema

70 |5 Ceobo0Has mema

8 kaacc

Ne Tema [ara

1. ®u3uka u BpeMeHa rojaa (nmopropenue) (84)

1

1

BBoanoe 3ansTue. MHCcTpykTax mo oxpaHne Tpyaa Ha 3aHsaTtusx. Il/p:
W3mepenue Gpu3nueckux BEIUYHH € TOMOUIbIO U(POBOIA TabopaTopuu U
MMOCTPOCHHE TPA(UKOB.

I1/p: UccnenoBanne 3aBUCUMOCTH CUJTBI YIPYTOCTH OT Beca Tela.

H/p HccnenoBanue 3aBUCUMOCTH CHUJIBI TPCHUA OT HpI/I)I(I/IMaIOIJ_[Cﬁ CHIJIBI.

Pemrenne 3aaa4 Ha MEXaHNYCCKOC NBUKCHUC

Perienue 3aga4 Ha IJIOTHOCTh

Penrenue 3amay Ha gaBieHue

Permenne 3anad Ha paboty

N0 WIN

Pemenue 3anau B popmare [TM3A

IIpoexkTHAasi neATEJLHOCTD MO pusuke (74)

OIN[(O|NO|U|RWIN

1

Urto Takoe Hay4HBIN MPOEKT U KaK €ro MoAroToBUTh? Cutyarus u
npoOiema.

[EEN
w




10 |2 Ananu3 croco6oB perieHus npobnemMsl. TpeGoBaHuUs K HCCIeI0BATEIbCKOM
paOore. [InanupoBaHue AeSITEIbHOCTH.

11 |3 TpebGoBanus kK 0hoOpMIIEHUIO POSKTHOM pabOTHI 1O (hU3HKE.

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

13 |5 I1/p: BrlnoiHEHHE MUKPO-TIPOCKTA B TPYIIIIE.

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

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

3. Moaekyasipuas ¢pusuka (114)

16 |1 «BonmeOHoe» cBoiicTBO 3Heprun. Makpo U MUKpO IapamMeTpbl U UX CBS3b.
®da3zoBble nepexoasl. I1/p: DkcniepuMeHTaNbHOE T0KA3aTEIbCTBO Pa3INUns
CBOMCTB BELLIECTB B Pa3JIMYHbIX arpEraTHhIX COCTOSHUSIX.

17 |2 Bonsnoit map B armocdepe. Touka pocel. Il/p: U3mepenue ckopocTu
UCIIAPEHMsI Pa3JIMYHbIX BEILECTB.

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

19 |4 3akoH bepHymu, noxbeMHas cuiia Kpblila M JIBM)KEHUE KHUJIKOCTH IO
Tpyo6am. Mopckue teuenus. Il/p: lllapuk B aspoguHamudeckoil Tpyoe.

20 |5 I1/p: 3anumarenbHbIC OMBITHL U BOMPOCHI: KUIIEHUE BOJBI B OyMaKHON
KOpOOKe, KHIIEHHE BOJIbI KOMHATHOW TeMIIepaTypHI.

21 |6 I'padmueckoe nmpeacTaBaeHNEe TEIIOBBIX MPOIIECCOB.

22 |7 Pemenue 3anau B popmare [1N3A.

23 |8 Hexotopsle cBoiicTBa kpucrtamios. Il/p: BeipamuBanue kpucrasmia conu Ha
OCHOBE.

24 |9 CoBpeMeHHbIe MaTepHaJIbl: UCIOIb30BAHUE KOMIIO3UTOB, KHUIKHUE
kpuctamisl. I1/p: V3roToBnenne MakeTa KpUCTAJUIMUECKON PEIIETKU
KOMIIO3MTA.

25 | 10 | II/p: NUzyuenue pabotsl [IBC Ha MakeTe U SIEKTPOHHONW MOJIEIIH.

26 | 11 | Ceoboonas mema

4. ®u3nka u dieKTpuiecTso (1949)

27 |1 DnexkTpuyeckue siBineHus. Jnexrpusanus ten. Il/p: npubop Ban ne
I'paacdha; ONBITHI MO ANEKTPU3ALIMH.

28 |2 | lI/p: UccrnenoBanue MpOBOAHUKOB M HEMPOBOIHUKOB AIIEKTPUIECTBA.

29 |3 I1/p: UzrotoBnenue Garapemki.

30 |4 | Pemenue 3a7a4 Ha COCTaBJICHHE MEKTPUUECKUX CXEM.

31 |5 I1/p: Tlony4yeHue 71.TOKA B )KUAKOCTH, SIEKTPOIIN3.

32 |6 I1/p: U3zyuenue paboThl CBETO- U (OTO-AMOIA

33 |7 I1/p: Pemienne npakTuyecKux 3a7a4 Ha COCTABICHUE MIEKTPHUECKUX CXEM.

34 |8 YerpoiictBo omMmerpa. I1/p: M3mepenne conpoTUBIEHNS pa3IndHbIX
MIPOBOJTHHKOB

35 |9 Pemenune 3amad Ha 3akoH OMma

36 | 10 | Pemenwue 3amau B popmare [TN3A.

37 11 | I1/p: 3aHnMaTenbHBIN OMBIT: Cep/Ile Ha OaTapeiike

38 |12 | II/p: 3aHMMaTeIbHBIN ONBIT: BPAIEHUE KUAKOCTH OT HIIEKTPUUECTBA,
CBETSIINECS OTYPITHI

39 |13 | II/p: M3ydenue pa3nuyHbIX COCTUHEHUH POBOTHUKOB.

40 | 14 | II/p: Penenne mpakTHYECKHUX 33J1ad HA COCTABJICHHUE MICKTPUICCKUX CXEM.

41 | 15 | PemeHue 3a7a4 Ha pacyeT AEKTPUUYECKOH 11eTH

42 | 16 | HecucremHble eIMHUIBI paOOTHI TOKA. PacdeT CTOMMOCTH AIIEKTPOIHEPTUN

43 | 17 | BeITOBBIE ANIEKTPONPHUOOPHI, KIIACC YHEPTONOTPEOICHHS

44 |18 | II/p: DkciepuMeHTaIbHOE JOKA3aTeNbCTBO 3akoHa Jlxoymns-JIeHmna.

45 | 19 | Pemenne 3amau

5. ®usuka kocmoca (34)

46 |1

\ 3akonbl Kemnepa. Pemenue 3anau
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47 |2

I1/p: Co3nanue anextpoHHOi npezeHTanuu «Kocmoc. Mcropus
KOCMOHABTUKI.

48 3 Baxxueiimme actpoHoMuyeckne COOBITHI rofia

6. Marnerusm (54)

49 |1 I1/p: 3yyeHue MarHuTHBIX CBOMCTB pa3inuHbix BeuiecTs. I1/p: M3yuenue
MarHUTHBIX JIMHHUIA MOCTOSHHOTO MarHMTa.

50 |2 MarnutHoe nojne 3emiu. Kommac. Marautoouonorusi. MarHuTHbie OypH.
DeppOMarHeTUKHU.

51 3 Cuna JlopeHma. JIBmwkeHWe 3apsiKEHHOW YacTULBI B  OJIHOPOJAHOM
MarHuTHOM nosie. JlromuHecnennus. [lonspHbpie cusiHMSL.

52 4 I1/p: Urpa «bannama o Tr00sIIeM KaMHe.

53 |5 I1/p: Urpa «bamrana o qro0siemM KaMmHe.

7. IlpoexTHas 1eATENBHOCTD (74)

54 1 Kax moaroroButs 1 0popMHUTE TOKIIA?

55 |2 I1/p: BrinosHeHne MHAWBUIYAJIbHBIX U TPYNIIOBBIX IPOEKTOB.
56 |3 I1/p: BeinosnHeHne HHAMBUAYAJIBHBIX U IPYIIIOBBIX IPOEKTOB.
ol |4 I1/p: BrinosnHeHne MHANBUIYAJIBbHBIX U TPYIIIOBBIX POEKTOB.
58 |5 I1/p: BeinosnHeHre HHAMBUAYAJIBHBIX U IPYIIIOBBIX IPOEKTOB.
59 |6 | Kymerypa BeicTyruienusi. Oparopckoe HCKYCCTBO.

60 |7 I1/p: 3ammra MHAUBUAYATBHBIX U IPYNIOBBIX TPOEKTOB.

8. CBeroBble siBj1eHNs (64)

61 |1 Panyra. ®u3unka BO3HUKHOBEHUS paayry. X0/ CBETOBOIO Jiy4ya B Karlie
JOXKJIS.

62 |2 I1/p: M3roroBnenue kaneipockorna.

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

64 |4 YerpoicTBO onTudeckux npudopos. M3yueHne ycrporicTa oToanmapara.
I1/p: HabGroneHus B MUKPOCKON M TEJIECKOIL.

65 5 I1/p: UccnenoBanue: «JloCTHXEHHS U TIEPCIIEKTUBBI HCTIOIB30BAHUS
cBeToBOM 3Hepruu CoJIHIIa YEeTOBEKOMY.

66 |6 OnTruyeckne WITI03UH.

9. locTuKeHHs1 COBPeMeHHOil puszuku (44)

67 |1 Okckypeust Ha MecTHY0 ATC. IloaroroBka BBICTYIUIEHHH O TOCTHXKEHMSAX
COBPEMEHHOM (pU3UKH.

68 |2 ITpumepsl TOBapoOB, CO3JaHHBIX C UCIOIb30BAHNEM HAaHOTEXHOJIOTHHA 1
MIPUYMHBI UX YHUKAJIBHBIX CBOMCTB.

69 |3 Pa3Butue BoeHHo# TexHuku. 7 Mas - Jlens paauo. HoBoctu pusuxm.

70 |4 Cseob00Has mema

9 kjacc

No Tema JHara

1. BBegenne (54)

1 1 BBoanoe 3anstue. Muctpykrax no Th. AGcomitoTHas U OTHOCHUTENbHAs
MOTPEUIHOCTH NMPSIMBIX U3MEPEHUIA.

2 2 Ip: N3mepenne Gpu3nuecKknx BENWYHH U BBIYHCICHHAE TIOTPEITHOCTH.

3 3 IToBTOpEeHME: TNIOTHOCTD, JIaBJICHUE.

4 4 [ToBTOpeHue: sHEprHs U padora.

5 5 [ToBTOpeHue: MonekymsipHast pusmnka.

2. Mexanuka (84)

6 1 IIp: Onpenenenre yCKOPEHUs: CBOOOTHOTO TaICHHUSI.

7 2 IIp: DkcnieprMeHTH Ha PABHOYCKOPEHHOE JIBH)KEHHE.

8 3 JBr>keHue Tela moj AeMCTBUEM CHIIbI TshKecTH. bannucruka.

[EEN
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9 4 Ip: VccnenoBanue 3aBUCUMOCTH JAIBHOCTH TIOJIETA OT YIJIa K TOPH3OHTY.

10 |5 JIBr>keHHUe Teja 10 HaKJIOHHOU IUTOCKOCTH. JIBHKEHHE CHCTEMBI TEll

11 |6 Pemenue 3agau Ha 3aKoHbl HbloTOHA

12 |7 Bpamarensaoe aBmkenue TBepaoro tena. ObpazoBanue ColHedHOM
CHUCTEMBI U IUIAHET.

13 |8 IIp: OnpeneneHue kodpPUITUEHTA TPEHUS CKOJIBKEHUS, )KECTKOCTH

MPY>KUHBI.

3. 3akoHbl coxpaHenus (64)

14 |1 | Ip: DxciepuMeHTaIbHOE I0Ka3aTeIbCTBO 3aKOHA COXPAHEHUS HMITYJIbCA.

15 |2 Pemenue 3a1a4 Ha 3aKOH COXPAHEHUSI UMITYIIbCa

16 3 Ompenenenre mepuoja M 4acTOThl KOJIeOaHUH MaTeMaTH4eCKOTO
MasiITHUKA, MOMEHTA CHJIBL, ICHCTBYIOIIETO HA PHIYar.

17 |4 IIp: DkcneprMeHTaIbHOE AOKA3aTeNbCTBO 3aKOHA COXPAHEHMSI SHEPTUU.

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

19 |6 | Pemenue 3aau Ha 3aKOHBI COXPAaHEHHSI MOBBIIIEHHON CIIOKHOCTH

4. Padora u 2neprus (54)

20 |1 Ip:Onpenenenue padOThI CHITBI YIIPYTOCTH TIPH MOBEME Tpy3a C
MOMOIIBIO TIO/IBUKHOTO MJIM HETIOJBMKHOTO OJIOKA, pa0OTHI CHIIBI TPEHHUSL.

21 |2 IIp: OnpeneneHne onTUUECKOM CUITBI COOMpAIOIEH JTUH3BI.
DKcriepuMeHTa bHbIC 331aHus 2-T0 TUMa. MccenoBanue 3aBUCIMOCTH
CHJIBI YIIPYTOCTH, BOSHUKAIOLIEH B MPYKUHE, OT CTETIEHH JIehOopMaliuu
IPYXHHBL

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

23 |4 | Pemenue 3amad Ha Temy «KoseOaHWs 1 BOJTHBD)

24 |5 | lp: UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBLKEHHS OT CHIIBI

HOPMAJIbHOI'O AAaBJICHHWA, 3aBUCUMOCTHU IICprUoIa KoJIeOaHHU I
MAaT€MaTH4YCCKOIro MasiTHHKA OT JJIMHBI HUTH.

5. daexkTpomMarauTHble siBjenus (104)

25 |1 Mp: HccnenoBanue 3aBUCIMOCTH CHITBI TOKA, BO3HUKAFOIIEH B
MIPOBOJHKKE, OT HAMPSHKCHUS Ha KOHIIaX MPOBOHKUKA, CBONCTB
M300paKeHHsl, MOJY4EHHOTO C TIOMOIIBbIO COOMPAIONIEH TNH3HI.

26 |2 IIp: OnpenencHue IMEKTPUIECKOTO COMMPOTUBIICHHS PE3UCTOPA, PAOOTHI
AIIEKTPUYECKOTO TOKA, MOITHOCTH IEKTPHUECKOTO TOKA.

27 |3 Ip: DkcniepuMeHTanpHBIE 3a1aHUs 3-T0 TUMA. [IpoBepka 3aKoHa
MOCJIEZIOBATEILHOTO COSAMHEHUS PE3UCTOPOB IS IIEKTPUUECKOTO
HaIpsHKEHUS, 3aKOHA MapajlIeIbHOTO COSMHEHUS PE3UCTOPOB ISl CHITBI
AIIEKTPUYECKOTO TOKA

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

29 |5 CocraBlieHHe SKBUBAJIECHTHON CXEMBbI

30 |6 | Pacder snekTpudeckux mernei

31 |7 IIp: Onpenenenne KITJI G5ITOBBIX 37eKTpOonprHOOpPOB

32 |8 Pemenwne 3amanuii 6a30BOro ypoBHS 10 TeMe «KBaHTOBBIC SIBIICHUSDY

33 |9 Pelenne kauecTBEHHBIX 3a1a4.

34 | 10 | Ceoboouas mema
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KauecTBO MOATOTOBICHHOCTH yYaIIUXCS ONPEIENSeTCs KaueCTBOM BBIITOJTHEHHBIX UMH
pabot. KpurepreM OIleHKH B TAHHOM CITy4ae SIBISIETCS CTENICHb OBJIAJCHUS HaBBIKaMH paboTHI,
CaMOCTOSITENIbHOCTh U 3aKOHYEHHOCTh pa0OThI, THIATEILHOCTh AKCIIEPUMEHTA, HAYYHOCTh
IpeIaraeMoro perieHus mpoOIeMbl, BHEITHUA BHJ] H Ka4E€CTBO PadOTHI PUOOpa WITH MOZIEITH,
COOTBETCTBHE HCCIIEAOBATEIBCKOM paboThl TpeOyeMbIM HOpMaM U IpaBuiIaM OQOpPMIICHHUSI.

Crnioco0bl OLIEeHKH YPOBHS IOCTHKEHUSI 00yUAIOIIHXCS




[MoompurensHO#I GOPMOIT OIIEHKH TpyAa yJalluXcs SBISIETCS IEMOHCTpaLus padoT,
BBITNIOJTHCHHBIX YYalIMMKCS U BBICTYIUICHHE C PE3YJIBTaTAMU UCCIICOBAHUN IIEpe]l Pa3INYHbIMU
ayAMTOpUSMH (B KJacce, B CTApUIMX M MJIAIIIMX KJIaccax, YUUTENSAMH, MeJaroraMmu
JIOTIOJTHUTEIBHOTO 00pa30BaHMs) BHYTPH LIKOJIBI.

Pabora ¢ yueOHBIM MaTepranioM pa3Hoo0pa3HbIX GOPM JaeT BOSMOKHOCTh KaXKIOMY UX
y4aluxcs IposiBUTh CBOU CIIOCOOHOCTH (B 001aCTH CUCTEMaTU3alluK TEOPETUUECKUX 3HAHUH, B
00JIaCTH peleHNs CTaHIAPTHBIX 3a/1a4, B 00JIaCTH pelIeHHsI HeCTaHIapTHBIX 3a/1a4, B 001acTH
UCCIIeI0BATENIbCKON paboTh U T.1.). CUTyalluu ycrexa, Co3Jarolue MoJI0KUTEIbHYIO
MOTHUBAIIHIO K JICATEITBHOCTH, SBJISIFOTCSI BAXKHBIM (DAKTOPOM PA3BUTHS TBOPUYECKUX U
II03HABATEJIbHBIX CIOCOOHOCTEN yJaluxcs.
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