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IosicHUTEJIBLHAA 3aIIUCKA

dusnueckoe 00pa3oBaHUE B CUCTEME OOIIETO M CPEHEro 00pa3oBaHMs 3aHUMAET OJHO U3
BelyIMX MecT. SIBusisick (yHOIAaMEHTOM HAy4yHOTO MHUPONOHUMAHUS, OHO CIOCOOCTBYET
dopMHUpOBaHUIO 3HAHUK 00 OCHOBHBIX METO/AX HAyYHOTO IO3HAHMUSA OKPYXKAIOIIET0 MHpA,
(yHIaMEHTAIbHBIX HAy4HBIX TEOPUH M 3aKOHOMEPHOCTEH, (OpMHUPYET y YdYalUXCs yMEHUs
UCCIIEIOBATh M OOBSICHATH SIBICHUS PUPO/BI U TEXHUKH .

Kak mkonbHbli npeamer, pusnka 061a1aeT OrpOMHBIM I'YMaHUTAPHBIM ITOTEHIIUAJIOM, OHA
aKTUBHO (OPMUPYET HWHTEJUIEKTyallbHBIE ¥ MHPOBO33PEHYECKHE KauecTBa JIMYHOCTH.
Juddepenunanus npeanogaraeT Takyro OpraHU3alHio npouecca 00y4eHusi, KoTopasi yYUThIBAeT
WH/IMBUIYaJIbHBIE OCOOCHHOCTH yYalluXCsl, UX CIIOCOOHOCTH M WHTEPECHI, TUUYHOCTHBIA OIBIT.
Huddepennmarnus obydeHuss ¢GU3MKE MO3BOJSIET, C OJHOM CTOPOHBI, 00ecTmeunuTh 0a30BYIO
HOATOTOBKY, C JPYrOM — YIOBIETBOPUTH MOTPEOHOCTH KaXKJOTO, KTO IMPOSBISAET WHTEPEC U
CHOCOOHOCTHU K IPEAMETY M BBIXOJMT 32 PAMKU U3Y4eHHUs (PU3UKHU B IIKOJIBHOM Kypce.

Pabouas mporpamma 3aHATHII BHEYPOUHOI esTenbHOCTH 1O (pusnke «Pu3nka B 3a7a4ax u
JKCIEpUMEHTax» MpeAHa3HaueHa JJIsl OpraHu3allii BHEYpOUHOH jaesTesnbHOCTH «Touka poctay
oOyuaromuxcs 7-9 xiaccos KI'M»Kynberypa Mupa»

Cpok peanuzanuu nporpaMMsel: 5 Mecsites. 7 kiacc — 384., 8 kinacc 38u4.,

JlanHas mporpaMMa Mo3BOJISIET 00YJaIOUIMMCs O3HAKOMHUTBHCS C METOAMKON OpraHU3alny 1
IPOBEJIEHUS HKCIIEPUMEHTAIbHO-UCCIIEA0BATENbCKOM AEATEIbHOCTY B COBPEMEHHOM Yy4eOHOM
nporiecce mo Gpu3nKe, 03HAKOMHUTHCS CO MHOTUMH WHTEPECHBIMHU BOIIPOCAaMHU (PU3UKH HA TaHHOM
sTane oOy4yeHMs, BBIXOASLIMMM 32 PAMKM IIKOJIBHOM MpOrpaMMbl, PACHIMPHUTh LEJIOCTHOE
NpeACTaBICHHE O TMpodjeMe JaHHOW HayKd. OKCIIEpUMEHTANbHAs JeSTEeIbHOCTh Oyler
CHOCOOCTBOBAaTh PA3BUTHUIO MBICIMUTENBHBIX oONepaluii U oOIIeMy HHTEJUIEKTyalbHOMY
Pa3BUTHIO.

He MeHnee BaxHbIM (haKTOpPOM peanu3alii AAHHOW MPOrpaMMBbl SBISETCS CTpEMIICHHE
pa3BUTh Yy YYalIUXCS YMEHHE CaMOCTOSITENIbHO padoTarh, JyMmarh, SKCIIEPUMEHTHPOBATH B
ycIoBUAX Jaboparopuu 1eHTpa «Touka pocTa», a Takke NPUMEHATh MOJYYEHHBbIE 3HAHUS VIS
pelIeHusl Ka4eCTBEHHBIX, KOJNMYECTBEHHBIX M OKCIIEPUMEHTAIBHBIX 33/1ad  Pa3UIHON
cinoxkHoctu. ConepkaHue TNPOTpaMMbl  COOTBETCTBYET IO3HABATEIbHBIM  BO3MOXKHOCTSAM
IIKOJIFHUKOB ¥ TPEIOCTaBIsIeT WM BO3MOXKHOCTh paboOTaTh Ha YpPOBHE MOBBIIICHHBIX
TpeOoBaHuU, pa3BUBas yueOHYI0 MOTHBALIUIO.

Oco0eHHOCThIO TaHHOM MPOrpaMMBbl SIBJISIETCS TO, YTO:

® OHA HalpaBlieHa Ha JIOCTHXKEHHE OOydarolIMMHUCS B OOJbIIEH CTENEHM JUYHOCTHBIX U
METaIpeIMETHBIX Pe3yIbTaToB;

® COCTaBJIEHA C YYETOM BO3PACTHBIX OCOOEHHOCTEN yUaIIuxcs;

® [IOCTETICHHO BBOAMTCS TPOEKTHAsI JEATEIILHOCTh — OT MHKPO-TIPOEKTOB B 7 Kilacce J0
WH/IMBUYaJIbHBIX TIPOEKTOB B 9 KItacce;

e yacTh y4eOHOTO BpeMEHH OTBEJIeHA Ha pelieHue 3a1a4 B popmare PISA.

Peanu3anus nporpaMMsl 00ecrneynBaeTcss HOPMATHBHBIMU JIOKYMEHTAMM:
1. ®enepanbhblil 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obOpazoBanuu
B Poccuiickoit @eneparnuny (¢ u3M. u 101., BCTy. B cuity ¢ 01.09.2020).

2. Tlacnopt HanmoHanbHOTO Mpoekra «OOpa3oBanue» (yTB. mpesuanymom CoBera INpH
IIpesunenre PO no crparernyeckomMy pa3BUTHIO W HAIMOHAIBHBIM IPOEKTaM, IPOTOKOI OT
24.12.2018 Ne 16)

3. T'ocynapctBenHast nporpamMma Poccuiickoit @enepanun «Pa3sutie obpasoBanus» (yTB.
[ToctanoBnenuem IlpaButensctBa PO ot 26.12.2017 Neo 1642 (pen. ot 22.02.2021) «O06
YTBEP:KIEHUM  rocynapcTBeHHOM  mporpammel  Poccumiickonn  @epepaunu  «PasButue
00pa3oBaHUs».



4. Tpodeccuonanpupiii cranmapt «llemaror (memaroruveckas JesSTEIBHOCTH B
JIOIIKOIPHOM, Ha4YaJIbHOM OOIIIEM, OCHOBHOM OOIIEM, CpemHeM oO0meM o00pa3oBaHHM),
(Bociutarenb, yuutenb)» (pea. ot 16.06.2019) (IIpuka3 MunuctepcTBa Tpyaa U COLUATBLHON
3amuTel PO ot 18 okTa6ps 2013 1. Ne 544H, ¢ W3MEHEHHSIMH, BHECEHHBIMH ITPHUKA30M
MunucrtepcTBa Tpyaa u conzamutbl PO ot 25.12.2014 Ne 11158 u ot 5.08.2016 1. Ne 422H).

5. Meroauueckue peKOMEHIAUMKW IO CO3JaHMI0 W (QYHKUMOHHPOBAHHIO B
0011100pa30BaTeIbHbIX OpPraHU3aIUsAX, PACIOJOKEHHBIX B CEIHCKOM MECTHOCTH U MajbIX
ropojax, IEeHTPOB OOpa30BaHUS €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampaBleHHOCTEU
(«Touka poctay») (YTBepxkIeHbl pacnopsbkeHueM MuHuctepcTBa npocBemienus Poccuiickoi
Oeneparun ot 12 saBaps 2021 1. Ne P-6)

eanb u 3aga4n

Onwupasicb Ha MHAMBHIYyaJTbHbIE O0pa30BaTeIbHbIC 3alMpPOCHl M CHOCOOHOCTH KaXKJOTO
peGeHKa NpH peajau3alMyd IPOrpaMMbl BHEYPOUHOW AeATeNbHOCTH 1o ¢usuke «Dduszuxa B
3a/auax U IKCIEPUMEHTaX», MOXKHO JOCTHYb OCHOBHOHW WeJHM - Pa3BUTh y 00y4aromuxcsi
cTpeMJIeHHe K JajibHeilllleMy CaMOONpeAe/eHUI0, HHTE/LUIeKTYaJbHON, HAYy4YHOH WU
NPaKTHYECKOI CaMOCTOATEJIbHOCTH, IO3HABATEIbHON AKTUBHOCTH.

Jis peanusanuu nened Kypca TpeOyercs pelleHHEe KOHKPETHBIX MPAKTHUECKUX 3ajad.
OcHoBHBbIE 32/1241 BHEYPOUYHOI JeSITeJIbHOCTH N0 (PU3UKHU:

* BBIABJICHME MHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH ywamuxcs K
Pa3IUYHbIM BUAAM JESATEIbHOCTH;

M (1)OpMI/IpOBaHI/I€ MMpEaACTABJIICHHA O ABJICHUAX W 3aKOHAX OKPYXKAKOIICTO MHpPaA, C KOTOPBIMU
IMIKOJBbHUKH CTAJIKMBAKOTCA B HOBCC,Z[HCBHOI‘/‘I KHU3HU,

* (hopmupoBaHUe NpeACTaBIECHUS O HAYYHOM METO/Ie TO3HAHHUS;
* pa3BUTHE UHTEpECa K UCCIIEA0BATENbCKOM NesTEIbHOCTH;
* pa3BUTHE OTIBITA TBOPUECKOMN AEATEILHOCTH, TBOPYECKUX CIIOCOOHOCTEH;

* pa3BUTHE HaBBIKOB OpraHM3alMM HAyyHOro Tpyna, pabOThl CO CIOBapsIMH MU
SHIUKIIONEAUAMU;

* CO3JaHME YCIOBUHM M pealu3allid BO BHEYPOYHOE BpeMs IMPHOOPETEHHBIX
YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUI B ypOUHOE BpEMS;

* pa3BuUTHE oONbITa He(OpPMaIbHOIO OOIIEHUs, B3aUMOJCIHCTBUS, COTPYAHHUYECTBA;
pacuIpeHre paMoK OOILEHHS ¢ COLUTYMOM.

* (hopmupoBaHHE HABBIKOB MOCTPOEHUS (PU3MUECKUX MOJENIEH U ONpeseeHUs] TPaHuL] UX
NPUMEHUMOCTH.

* COBEpIICHCTBOBAaHUE YMEHUU NMPUMEHATh 3HAHUA MO (U3MKE AJIs OOBSCHEHUS SBICHHM
IPUPO/IBbI, CBOMCTB BEIIECTBA, pelIeHus (PU3NIECKUX 3aj1ad, CAMOCTOATEIBHOTO MPHUOOPETEHUS U
OLICHKM HOBOM uH(popManuu (U3HUECKOTO COJEp)KaHUs, HCIOJIb30BaHUS COBPEMEHHBIX
UH(POPMAITMOHHBIX TEXHOJIOTHIA;

* HCIIOJIb30BaHUE MPHOOPETEHHBIX 3HAHUM W YMEHMI [UIsl pelleHus NPaKTUYECKUX,
KU3HEHHBIX 33]1a4;

® BKJIIOYCHHEC ydamuxcs B pa3Hoo6pa3Hy10 ACATCIIbHOCTD. TCOPCTUUCCKYIO,
MPAKTHYCCKYHO, AaHAJIUTHYICCKYIO, IIOMCKOBYIO,

* BBIpa0OTKa TMOKUX YMEHHMH NMEPEHOCHTh 3HAHMS W HABBIKM HAa HOBBIC (DOPMBI y4eOHOI
paboTHI;

* pa3BUTHE COOOPA3UTENHLHOCTH U OBICTPOTHI PEAKIUU MPH PEIIEHUU HOBBIX Pa3IHMYHBIX
($u3MUeCKNX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKOH IeATeTbHOCTHIO.



[liianupyemble pe3yJbTaThl

JlocTmkeHne NIaHUPYEMBIX pPe3YJIbTaTOB B OCHOBHOM IIIKOJIE MPOUCXOIUT B KOMILIEKCE
WCTIONB30BAHUS  YETHIPEX MEXKAWCIMILUIMHAPHBIX y4eOHbIX mporpamm  («DopmMupoBaHue
YHUBEPCAJIbHBIX YU4EOHBIX nercTBHi», «PopmupoBanue MKT-koMneTeHTHOCTH 00y4Yaromuxcs»,
«OCHOBBI y4eOHOUCCIICIOBATEIbCKON ¥ TIPOEKTHOW JesATEIBHOCTHY, «OCHOBBI CMBICIOBOTO
YTeHHUs] U pabOThl C TEKCTOM») M y4YEOHBIX MPOrpaMM IO BCEM IpeaMeTaM, B TOM YHUCIE IO
¢usuke. [locne w3ydeHHWs TporpaMMbl BHEYPOUHOH gAesTenbHOCTH «Du3Mka B 3amadax o
AKCIIEPUMEHTAax» 00y4aroluecs:

* CHCTEMAaTHU3UPYIOT TEOPETUYECKHE 3HAHUA W YMEHHUSI [0 PELICHUIO CTAaHJIAPTHBIX,
HECTaHJIapTHBIX, TEXHUYECKUX U OJIMMIINAJHBIX 337a4 PA3IMYHBIMA METO/IaMU;

¢ BBIPAOOTAKOT UHIANBU /] aHBHbIﬁ CTUJIb PCIICHUS (DU3NYCCKUX 3a/1a4.
0 y

* COBEpUICHCTBYIOT YMEHHsI Ha NPAaKTUKE TIOJb30BaTbCs MPUOOpAMH, TPOBOIHUTH
U3MepeHus (PU3UIECKUX BEIMYMH (OMpEenessTh EHY JIEICHUs, CHUMATh MOKa3aHusl, COOI0aTh
MpaBujIa TEXHUKU O€30MacHOCTH);

* HAay4arcs MOJIb30BaTHCS MPUOOPAMH, C KOTOPHIMU HE CTAJIKMBAIOTCS HA YPOKaX (PM3UKHU B
OCHOBHOI ILIKOJIE;

* pa3paboTalOT W CKOHCTPYUPYIOT HPUOOPHI M MOJACTH JUIsl TOCIEAyromed paboTel B
KaOuHeTe (PU3UKH.

* COBEPILICHCTBYIOT HABBIKM IHMCBMEHHOM M YCTHOM pe€YM B IPOLIECCE HANHUCAHUSA
UCCIIEIOBATENIbCKUX  PAabOT, HMHCTPYKLUH K BBINOJHEHHBIM MOAEISIM M IHpubopam, Mpu
BBICTYIUICHUSAX HAa HAYYHO — MPAKTUICCKUX KOH(PEPEHIHSIX Pa3IMUHBIX YPOBHEM.

* ONpEICIAT JajbHEUIICe HANPABICHUE PAa3BUTHSI CBOUX CIIOCOOHOCTEH, cepy HaydHBIX
MHTEPECOB, ONPEIENATCS ¢ BRBIOOPOM AallbHEHIIEr0 00pa3oBaTeIbHOTO MapHIpyTa, TaTbHEHIIIETO
npodusns oOydeHus B cTapiiei MIKoe.

Ilpeomemnvimu pezynvmamamu NporpaMMbl BHEYPOUHOU JESTEIBHOCTH ABIISIOTCA:

OOyyaromuiicss MOMyYUT BO3MOXKHOCTH JIi (POPMUPOBAHMS CIEAYIOUIMX TMPEIMETHBIX
pe3yIbTaTOB:

® 3HAaHUS O MPUPOAE BAXKHEUIINX PU3NUECKUX SIBICHUH OKPYKAIOIIEro MUpa U TOHUMaHUE
CMbICIIa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBS3b U3yUCHHBIX SIBICHUN;

® YMEHUs [10J1b30BaThCSA METOaMH HAyYHOI'O UCCIIEIOBAHNUS SBICHUM IIPUPO/BI, IIPOBOIUTH
HaOMIOZIeHNs, [UJIaHUPOBaThb M BBINOJHATH AKCIIEPUMEHTHI, 00pabaThIBaTh  Ppe3ysbTaThl
M3MEPEHUM, TPEJCTaBIATh Pe3yabTaThl U3MEPEHUI ¢ MOMOIIbI0 Tadnuil, rpagukoB U Gopmyd,
OOHapyXHBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEIMYMHAMH, OOBSCHATH TMOTy4YEHHbIE
Pe3yJIbTaThl U JENIaTh BBIBO/IBI, OLICHUBATh I'PaHULIbI IOIPEIIHOCTEN PE3YIbTATOB U3MEPEHNN;

e yMEHHUS TPUMEHATh TEOPETHYECKHE 3HaHUS 10 (U3MKE Ha TPAKTHKe, pelarb
¢du3nyeckue 3a1a4n Ha MPUMEHEHHUE MOJyYeHHBIX 3HAaHUH;

®yMEHMSI M HABBIKMU NPHUMEHATH IOJyYEHHbIE 3HAHUA U1 OOBSCHEHHs TNPUHIUIIOB
JICHCTBHSI BKHEHIINX TEXHUYECKUX YCTPOWMCTB, PEIICHMS NPAKTUYECKHUX 3a7ad IOBCEIHEBHOM
XKHU3HHU, obOecrieueHust O€30MacHOCTU CBOEW KHU3HH, PallMOHAIBLHOTO MPUPOJONOJIB30BAaHUS U
OXpaHbl OKPYKAIOILIEH CPEJIbI;

¢ hopmupoBaHUe YOSKICHUS B 3aKOHOMEPHOW CBSA3U U MO3HABAEMOCTH SIBJICHUH TPUPOJIBI,
B 00OBEKTUBHOCTH HAyYHOTO 3HAHMS, B BBICOKOH IIEHHOCTH HAyKH B Pa3BUTHUHM MaTepHaIbHOU U
JIyXOBHOU KYJBTYPBHI JIFOJIEH;

® Pa3BUTHE TEOPETUYECKOTO MBIIICHHUS] Ha OCHOBE (POPMUPOBAHMS YMEHUHN YCTaHABIMBATD
(baxThl, pa3aryaTh MPUYUHBI U CIEICTBHS, CTPOUTH MOJIENIN U BBIABUTATh TUIIOTE3bl, OTHICKUBATh
U (hopMyaMpoBaTh J0Ka3aTeNbCTBA BBIABUHYTHIX TUIIOTE3, BHIBOAMTH M3 AKCIEPUMEHTAJIbHBIX
(aKTOB U TEOPETUUECKUX MoIeNel Ppru3nuecKue 3aKoHbl;

® KOMMYHUKAaTUBHBIE yMEHHS: JOKJIAAbIBaTh O PE3yIbTarax CBOEr0 HCCIEIOBaHMUS,
y4acTBOBAaTh B JUCKYCCHUH, KPaTKO U TOYHO OTBEYATh HA BOIPOCHI, UCIIOJIB30BATh CIIPABOYHYIO
JUTEpaTypy U Ipyrue UCTOYHUKU MHPOPMAILIUH.
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Memanpeomemnvimu pezynromamamu NPOrpaMMbl BHEYPOUHOU AEATEINbHOCTH SBIISIFOTCS:

OO0yyaromuiicss HOTYYUT BO3MOKHOCTD JJIs1 (JOPMUPOBAHUS CIEAYIOIIUX METAPEIMETHBIX
PE3YIBTATOB:

® OBJIQJICHUE HABBIKAMHM CAMOCTOSATEIBHOTO MPUOOpETEHHs] HOBBIX 3HAHWH, OpraHU3alUuU
y4eOHOI JesATeNbHOCTH, IIOCTAHOBKHM LeNed, IUIAHUPOBAaHMs, CAMOKOHTPOJII M OLIEHKU
pE3yJIbTaTOB CBOEH JAEATENbHOCTH, YMEHHUSMHU MpPEIBUAETH BO3MOXKHBIE PE3yNbTaThl CBOUX
JIEHCTBHI;

® IOHUMAaHHE PAa3INYU MEXTY UCXOAHBIMU (DaKTaMH U THIIOTE€3aMHU JJISl UX OOBSICHEHHMS,
TEOPETUYECKUMH MOJICJISIMU U PEAIbHBIMU 00bEKTaMH, OBJIAJICHUE YHUBEPCAIbHBIMU y4eOHBIMU
NEMCTBUSAMU Ha NMpUMepax T'MIoTe3 AJs OOBbSICHEHUS U3BECTHBIX (PAKTOB M HKCIEPHUMEHTAIbHOM
IPOBEPKU BBIIBUTAEMbIX THUIOTE3, Pa3pabOTKH TEOPETHUECKUX MOJEIeH MPOLECCOB WU
SIBJICHUIA;

¢ hopmMUpoBaHKE YMEHHI BOCIPUHUMATH, ITepepadaThIBaTh U MPEIbIBIATH HHPOPMAIUIO B
CIIOBECHOHM, OOpa3HOH, CHMBOJIMYECKOH (hopmax, aHAIM3UpPOBaThb M  mepepadaThiBaTh
HOJIY4YEHHYI0 MH(OPMALIMIO B COOTBETCTBUU C MOCTABICHHBIMU 33Jja4aMHU, BBIJICIATH OCHOBHOE
coiep)KaHUE TMPOYUTAHHOTO TEKCTa, HAXOAWUTh B HEM OTBETHl HA IOCTABJICHHBIC BOIPOCH U
u3jararb ero;

® IPHOOPETEHNE OMBITA CAMOCTOSTEIBHOTO IMOWCKA, aHAIM3a W O0TOOpa MH(pOpPMAaIUU C
UCTIOJI30BAaHUEM PA3IMYHBIX HCTOYHUKOB M HOBBIX HH(POPMAIMOHHBIX TEXHOJOTHHA ISt
peleHHs T03HABaTeIbHbIX 3a/1ay;

® Da3BUTHE MOHOJIOTHUECKOHW M JMAJOTMYECKOH peud, yMEHHs BBIpaXKaTh CBOM MBICIIH,
CHOCOOHOCTH BBICTYIIMBATh COOECEIHHMKA, MOHMMATh €ro TOYKY 3pPEHHs, MPHU3HABATH IPABO
JPyTOro yejioBeka Ha HHOE MHEHHUE;

®OCBOCHHE TNPUEMOB  JCHCTBHA B  HECTAHJAPTHBIX  CUTYalUsX, OBJIAJCHUE
IBPUCTHYECKUMHU METOJAMHU PEUICHUS TPOoOIeM;

e hopmupoBaHue yMeHHH paOoTaTh B IPyMIE C BBINOJHEHUEM PA3JIMYHBIX COLMAIBbHBIX
poJIei, MPeICTaBIATh U OTCTAUBATh CBOU B3IVIS/IBI U YOEXK/IEHUS, BECTH IUCKYCCHIO.

PeryasituBubie YY/I

OOyyaromuiicss MOAYYUT BO3MOXKHOCTB Ui (DOPMHUPOBAHMS CIEAYIOIUX PEryasSTHBHBIX
YVI.

® YMEHHE CaMOCTOATENIBHO ONPEAETATh LeIH 00ydeHHsl, CTaBUTh U (hOpMYITUPOBaTh HOBBIE
3a7aud B y4€0e U IO3HABATENbHOM JIE€ATENbHOCTH, pa3BUBaTh MOTUBbI M HHTEPECHl CBOEH
MO3HABATEILHOMN J1€ATEILHOCTH.

e YMEHHE CaMOCTOSTEIbHO IIJIAHUPOBAaTh MYTH JOCTHXKEHHUS LeJeid, B TOM 4YHCIe
aNbTepHAaTUBHBIE, OCO3HAHHO BBIOMpaTh Haubonee 3pPpeKTUBHbIE CIOCOOB! pelIeHHs y4eOHbIX U
IIO3HABATENBHBIX 33/1a4.

® YMEHHE COOTHOCHTh CBOU JICUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIISTH
KOHTPOJIb CBOEH MEATETbHOCTH B MPOIIECCE JTOCTHKEHHUS PE3yabTara, ONPEAeNsiTh CIOCOObI
JENCTBUI B paMKaxX MPeIOKeHHBIX YCIOBHM U TpeOOBaHUN, KOPPEKTUPOBATh CBOU JCUCTBUS B
COOTBETCTBUU C U3MEHSIONIEHCS CUTYalUEN.

o YMeHHe OLICHUBATL IIPABUJIBHOCTb BBIIIOJHCHUSA yqe6H0171 3aaa4u, COOCTBCHHBIE
BO3MOKHOCTH €€ PEIICHU.

eBraneHne OCHOBaMH  CaMOKOHTpOJIS, CaMOOLIEHKHM, TPHUHATHS  pEHIeHHH U
OCYIIECTBIIEHUSI OCO3HAHHOTO BBIOOpa B yUeOHOMN M MO3HABATEIBHOMN E€ATEIbHOCTH.

ITo3naBarenbHbie Y Y]]

OOyuaromuiicss MOTYYUT BOZMOKHOCTH JIJIsl POPMHUPOBAHHMSI CIASIYIOIIUX O3HABATEIHHBIX
YVII.

e YMeHHE ONpeNeNnarTh TOHATHS, CO37aBaTh OOOOIIECHUS, YCTaHABIMBATh aHAJOTHH,
KIJIaCCU(UITUPOBATh, CAMOCTOSITENILHO BBHIOMpPATh OCHOBAHUS U KPUTEPHUH JUIS KIACCHU(PUKAIUH,



YCTAHABIUBAaTh  MPUYMHHO-CIEACTBEHHBIE CBSI3M, CTPOUTH JIOTUYECKOE  PACCYXKJICHHE,
yMoO3aKitoueHue (MHAYKTHBHOE, IETyKTUBHOE, TI0 aHAJIOTUH) U JIEJIaTh BHIBOJIHI.

e YMeHHE CO30aBaTb, IPUMECHATh U HpeO6paSOBBIBaTB 3HaKW U CUMBOIJIbI, MOACIN U CXEMBI
AJid pCUICHU A yLIe6HBIX " IO3HAaBaTCIBbHBIX 3aa4.

o CMBICIIOBOE YTCHUE.

e DopMupoBaHHE W Pa3BUTHE SKOJIOTMYECKOTO MBIIUICHUS, YMEHUE IMPUMEHSATh €ro B
MO3HABATE€IbHOW, KOMMYHHMKATHBHOM, COLHUANIbHOM NpakKTUKE U  1podeccuoHalIbHON
OPUEHTALINH.

e PazBuTie MOTUBAllUM K OBJIAJICHUIO KYJIBTYpPOH AKTMBHOIO MCIIOJB30BAHMS CIOBapeu U
JIPYIUX IIOUCKOBBIX CHUCTEM.

Kommynukarususie YY/|

e YMEHME OpraHU30BbIBATH Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JAEATEIbHOCTb C
YUUTENEM M CBEPCTHUKAMU; pabOTaTh HHAMBUYalIbHO U B IPYIIIE: HAXOAUTH O0IIee pelieHrne u
paspemats KOH(IUKTH HA OCHOBE COTIACOBAHHMSI IMIO3UIUI M Y4€Ta HHTEPECOB; (POPMYIUPOBATH,
apryMeHTHPOBAaTh U OTCTaUBATh CBOE MHEHUE.

e YMEHUE OCO3HAaHHO HCIIOJIB30BaThb pEYEBBIE CPEICTBA B COOTBETCTBUU C 3ajadei
KOMMYHUKAIK I BBIPAKCHUsI CBOUX YYBCTB, MbICIEH U mOTpeOHOCTEH Ui IUIaHUPOBaHUS U
pPEeryisiiuu CBOEU AESATENbHOCTH; BIIAJICHUE YCTHOM M INHCBMEHHOW PEUYbI0, MOHOJOTHYECKON
KOHTEKCTHOU PEUBIO.

e DopMupoBaHHE M  PA3BUTUE  KOMIIETEHTHOCTH B  OOJIACTH  HCIIOJIb30BAHUSA
MH(}OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHojoruil (nanee — HUKT).

JIuunocmuvimu pezyibmamamu POrpaMMbl BHEYPOUHOU JCSITEITBHOCTH SIBIISIFOTCS:

OOyuaromuiics MOIYYUT BO3MOXKHOCTH JJIsi (POPMHUPOBAHUS CIEAYIOUIMX JIUYHOCTHBIX
PE3yJIbTaTOB:

L] pa3BI/ITI/Ie IIO3HABATCIIbHBIX I/IHTepCCOB, I/IHTGHJIGKTyaJH)HI)IX nu TBOpLICCKI/IX
CHOCOOHOCTEM;

¢ yOXKIEHHOCTh B BO3MOXKHOCTH TO3HAHHS MPHPOILI, B HEOOXOIUMOCTH Pa3yMHOTO
MCIIONB30BaHUS JOCTHKEHUN HAYKH U TEXHOJIOTHH UIsS ATbHEHUIEro pa3BUTHS YEIOBEYECKOTO
06HI€CTBa, YBa)KeHI/Ie K TBOpHaM HaYKI/I U TEXHHUKH, OTHOLICHHE K (1)I/ISI/IKG KaK K 3J'I€M€HTy
0011eueTI0BEYeCKOM KYIbTYpHI,

® CaMOCTOSTEIbHOCTh B IPUOOPETEHUHN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUI;

® TOTOBHOCTH K BI)I60py JKU3HCHHOTI'O IIyTH B COOTBCTCTBUU C CO6CTBGHHBIMI/I I/IHTepecaMI/I
1 BO3MOXKHOCTSIMU,

e MOTHBAIH 00pa30oBaTeIbHON AEATEIPHOCTH Ha OCHOBE JIMYHOCTHO OPHUEHTHPOBAHHOTO
ITO/IX0/1a;

¢ popMHpoBaHKHE IIEHHOCTHOTO OTHOIICHHUS JPYr K JAPYry, K Y4YUTEN0, K aBTOpam
OTKPBITHI U U300pETeHMIA, K pe3ylnbTaraM 00y4eHHUS.

8 KJacc
KosmmyecrBo
Ne Haszsanmue pa3jena, TeMbl 4aCOB Teopus IlpakTuka
®dwusuka 1 BpeMeHa rojia (TIOBTOPEHHUE) 8 5 3
2. | IlpoekTHast AesITEILHOCTD 1O (PHU3HKE 7 3 4
3. | MonexynsipHas ¢pusnka 11 7 4
4. | ®du3nKa M ANEKTPHIECTBO 19 8 10
. Pusuka KocMoca 3 1 2




6. MarseTusm 5 2 3
7. | IIpoekTHas neATEILHOCTD 7 2 4
8. CBeTOBBIE IBIIEHUI 6 2 4
9. | HocTmxeHus: COBpeMEHHON (PH3UKU 4 3 1
HUTOI'O 68 33 35
COJIEP)XAHUE
8 ki1acce

TEMA 1. PU3UKA U BPEMEHA I'OJJA (moBropenue) (84)

Teopus-S4. BeogHoe 3ansatue. MHCTpyKTaxk IO OXpaHe TpyAa Ha 3aHATHAX. IlorpemHocTs
npsaMbix u3mepeHuid. Kiacc tounoctu npubopos. Urenue rpaduka. BeiBoasl mo pesynbraram
skcnepumMenTa. Llena nenenus mkanel npudopa. KocBennbsie uamepenus. IlpaBuna nposeneHus
HIKOJIHOTO 3KcnepuMeHnTa. OdopmiieHne 3J1eKTpOHHOro oTueTa 00 3KcnepuMeHTte. Pemenue
3az1a4.

IIpakTnka-3 4. M3Mmepenue (U3NYECKMX BEIMYMH C MOMOIIBIO IU(PPOBOM J1abopaTtopuu U
nocrpoeHue rpagukos. MccienoBaHue 3aBUCUMOCTH CWJIBL  YIPYrOCTH OT Beca Teda.
HccnenoBanne 3aBUCUMOCTY CHJIBI TPEHUS OT MPYKUMAIOIIEH CHIIBL. DKCIIEpUMEHT [ anumes.
TEMA 2. IPOEKTHAA JEATEJIBHOCTD I1IO ®U3UKE (74)

Teopusi-3. UTo Takoe HayuyHBIH IPOEKT U KaK ero noAroroBuTs? Curyanus u npodiema. AHaiu3
Croco0oOB pemreHuss Tpobnembl. TpeboBaHHMS K HccienoBarelbckold padore. [lmanupoBanue
nesTenbHocTH. TpeOoBaHus K 0(pOPMIIEHHUIO IPOEKTHOM padoThI 10 (husuKe.

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

TEMA 3. MOJIEKYJIAPHASA ®U3UKA (114)

Teopus-74. «BonmebHoe» cBONCTBO 3HEprur. Makpo U MUKpO MapameTpbl U UX CBS3b.
dazoBble nepexonbl. BoasHolt map B arMocdepe: oOpa3oBaHue 00JAKOB, TyMaHa, POChI, HHES.
AtmocdepHbie ocanku: cHer, rpaj. Touka pocbl. [loBepxHOoCcTHOE HaTspkeHue. KanusisipHble
SBJICHUA W JBIDKEHHE JXUAKOCTH MO TpyOaMm. 3akoH bepHymnu, moxbeMHas cuila Kpblia.
Mopckue TeueHusi. CoOBpeMEHHbIE MaTepHualibl: HCIOJIb30BaHUE KOMIIO3UTOB, JKUIKHE
KpucTauiel. ['paduueckoe npeacraBieHne TEIIOBBIX INpoleccoB. Pemenue 3amad B (opmare
[TN3A.

IIpakTka-44. OKCIIEpUMEHTAIBHOE  JJOKA3aTeIbCTBO pA3JIN4Msl CBOWCTB BEIECTB B
pPa3IUYHBIX arperarHelX cocTosiHUsX. Hekoropele cBoiicTBa KpucTamuioB. M3rotoeneHue
caMozieNbHbIX TNPUOOpPOB. l3MepeHHe BIaXHOCTH BO3AyXa B IIOMEIIEHMM U Ha YIHIE.
W3MepeHne CKOpOCTH HCHAapeHUsi pa3Iu4HbIX BEUIECTB. 3aHMMATENbHBIE OIBITHI U BOIPOCHI:
KUIIEHHE BO/bI B OyMa)kHOM KOpoOKe, KUIEHHWE BOJbl KOMHATHOH Temmeparypsl. V3mepeHue
CWJIBI TOBEpXHOCTHOro HarspkeHus. lllapuk B aspoauHamuueckoir TpyOe. BripamuBanue
KpUCTaJlJIa COJIM Ha OCHOBE. [3roToBiI€HME MakeTa KpPUCTAJUIMYECKOW PEIIETKH KOMIIO3MTA.
WzroroBnenue monenu peakTuBHOro pasurarens. M3yuenme pabGorst JIBC nHa Makere u
AIIEKTPOHHON MOJETH.

TEMA 4. ®U3UKA U JIEKTPUYECTBO (194)

Teopusi-84. DnexTpuyeckue siBieHUs. Dnektpuzauus ten. [Ipunmun paboTsl ckaHepa.
AtmocdepHoe snekTpuuectBo. ['posoBas Tywa. Ilpupona monmuum. Kakue ObIBaIOT MOJIHHH.
[Mpunmunsl  snexTpobezonacHocTd. (OCHOBHBIE XapaKTepUCTHKM 3N.ToKa. HecucremHble
eAMHUIIBI padoTHI TOKA. Pemenune 3amaq.

IpakTuka-11y

B3aumnoe nputsbkenue u ortankuBaHue «CylTaHOBY; OIBITHI MO 3ieKTpu3anuu. Habmonenue
pa3IMyYHBIX BHJOB HCKpPOBOIO paspsana. lccimegoBaHue NPOBOJHUKOB M HENPOBOAHHKOB
anekTpuuectna. llomydeHue am.Toka B KUAKOCTH, 3neKTponu3. M3rotoeneHue Oarapeiiku.
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OKCIIEpUMEHTAJIBHOE  JJOKA3aTeabCTBO 3akoHa Owma. I3yueHue pas3iInyHBIX COEIMHEHUN
npoBonHUKOB. Co3llaHuE pa3NUYHbIX NPUOOPOB(MTPYILIEK) Ha OCHOBE 3JIEKTPOABHUraTElIs.
OKCIIEpUMEHTAJIBHOE  JIOKa3aTenbcTBO  3akoHa  JDxoynsa-Jlenma.  Cozpganue  cueTumka
AIIEKTPOIHEPTUH U U3yYEHHUE ero paboThl.

TEMA 5. DU3UKA KOCMOCA (34)

Teopus-1u. Ousznveckas npupoga HebecHbIx Ten. Ilomers k apyrum 1uraneram. Posib
KOCMOCa B >KM3HU COBPEMEHHOIO 00IecTBa. MexayHapoIHOE COTPYAHUYECTBO B OCBOEHUU
KOCMOCa.

IIpakruka-2 4. Cozganue 3nexTpoHHOM npeseHTauuu  «Kocmoc. Hcropus
KOCMOHaBTUKW». [loaroToBka npa3aHOBaHMS THS KOCMOHABTUKH.

TEMA 6. MATHETHU3M (54)

Teopus-24. MarautHoe nosie 3emi. Kommac. MarautoOuonorusi. MarauTasie Oypw.
®eppomarnernku. Cuna Jlopenna. [IBuxeHue 3apsokeHHOM YacTULBI B OJTHOPOAHOM MAarHUTHOM
nosie. Jlromuuecuennus. [lonsipueie custHus.

IIpakTuka-3u. l3yuyeHue MarHUTHBIX JIMHUHA IIOCTOSHHOrO Mar"urta. M3ydeHue
MarHUTHBIX CBOMCTB pa3inyHbIX BemlecTB. Urpa «bannana o mobsmiemM kaMHe».

TEMA 7. IPOEKTHAS JEATEJBHOCTD (74)

Teopus-2u. Kak mnoaroroButs u odopmuts goknaa? KymeTypa BBICTYIUICHUS.
Oparopckoe UCKYCCTBO.

IIpakTuka-54. BelnonHeHye 1 3amyTa MHANBUAYaIbHBIX U TPYIIOBBIX IPOEKTOB.
TEMA 8. CBETOBBIE SIBJIEHUSI (64)

Teopusi-24. YerpoiictBo ontuueckux npudopos. M3yuenue ycrpoiicta doroamnmapara.
Panyra. ®usuka BO3ZHMKHOBEHHUS paayrd. XOj CBETOBOIO Jiyya B Kamie Joxas. Ontuyeckue
WJUTIO3UH.

IpakTuka-44. UccnenoBanne: «CBET B KU3HU JKUBOTHBIX M YEJIOBEKay», «JloCTHXEHUS
Y NIEPCIEKTUBBI UCIIOJIb30BAHUS CBETOBOU 3HEpruu COJIHIIA YETOBEKOM».

Paznoxxenue Oemoro cBera. HaOmromenuss B Mukpockon u Tteneckon. Co3naHue
rojorpammsl. MI3roToBiieHHne Kajlei10cKona.

TEMA 9. TOCTUKEHUSA COBPEMEHHOMN ®U3UKH(44)

Teopus-3u. [Ipumepsl TOBapOB, CO3MAHHBIX C HCIOJH30BAHHUEM HAHOTEXHOJOTUM H
MIPUYMHBI UX YHUKAJIBHBIX CBOMCTB. HecMaunBaemble U BCEIla YACTHIE BETPOBBIE CTEKIIA, TUCKU
konéc u T.. Co3/laHHbIE Ha OCHOBE HAHOYACTHIl OKCUAA TUTaHa U cepedpa MOBEPXHOCTH,
oOnagaronue OaKTepUIMIHBIMU CBOHCTBAMHU.

Pa3Butne BoenHoi Texuuku. 7 Mas - Jlenb paauo. HoBoctu ¢pusuku u xocMmoca.
IIpakTuka-1 4 Okckypcuss Ha mecTHY0 ATC. IToaroroBka BBICTYIUIEHHH O AOCTHKEHHSX
COBPEMEHHOU (PU3UKH.



IMOYPOYHOE IINTAHUPOBAHUE

8 Kkiacc

Ne

Tema

Jara

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

1

1

BBonnoe 3ansTue. MHCTpyKTax 1Mo oxpaHe Tpynaa Ha 3ausaTusx. Il/p:
W3mepenue Gpusnueckux BEIMYMH ¢ TOMOUIbIO I (PPpoBOii maboparopuu u
MIOCTPOEHUE IPaPUKOB.

I1/p: UccnenoBanne 3aBUCUMOCTH CUJIBI YOIPYTOCTH OT Beca Tela.

I1/p: VccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI OT MPUKUMAIOIIEH CHUJIBI.

Pemienue 3aaa4 Ha MEXaHNYCCKOC IBUKCHUC

Pemrenne 3aJa4 Ha IIJIOTHOCTb

Pemenue 3ama4d Ha naBiIeHUE

Pemenwne 3amad Ha paborty

OINOO|OI D W|IN

Pemenune 3anau B popmare [IM3A

. [IpoexTHas KeATEILHOCTD N0 pusuke (74)

O O|NO|OTBWIN

1

Yro Takoe Hay4IHBIH MPOEKT M KaK ero moaroroBuTh? Cutyanus u
npobiema.

=
o

N

Amnanus croco0oB perieHus npodaeMsl. TpeOOBaHUS K UCCIISIO0BATEIbCKOM
pabote. [InanupoBaHue e TEIHHOCTH.

11

TpebGoBanus Kk 0hoOpMIIEHUIO IPOEKTHOM pabOTHI 1o (u3HKe.

12

I1/p: BeinonHeHne MUKPO-MIPOEKTA B TPYIIIIE.

13

I1/p: BrinonHeHne MUKPO-IPOEKTA B IPYMIIE.

14

oo~ |Ww

I1/p: Odopmiienue u 3ammura.

15

7

I1/p: Opopmiienune u 3amura.

3. Moaekyasipaasi pusuka (1149)

16 |1 «Bomnme6Hoe» cBoiicTBO 3HEprun. Makpo U MUKpO NapaMeTpbl U UX CBA3b.
®aszosble nepexosl. I1/p: DxcniepuMeHTaIbHOE JOKA3aTEIbCTBO PA3IHUUS
CBOMCTB BELIECTB B PA3JIMYHBIX arperaTHbIX COCTOSHHUSX.

17 |2 Bogsnoit map B armocdepe. Touka pocsl. I1/p: U3mepenue ckopoctu
VCIIAPEHHUs Pa3IMYHBIX BEIIECTB.

18 |3 [ToBepxHocTHOE HaTskeHue. Kanunnsphsie siBinenus. I1/p: M3mepenne
CHJIBI IOBEPXHOCTHOTO HATSKEHUSI.

19 |4 3akoH bepHymm, noabeMHast cuiia Kpbula U ABUKEHUE KUIKOCTH 110
TpyOaM. Mopckue tedenus. I1/p: llapuk B aspoguHamMuyeckoil Tpyoe.

20 |5 I1/p: 3anumarenbHbIE ONBITH U BONIPOCHI: KUIIEHHUE BOJbI B OyMa)KHOM
KOpoOKe, KMIIeHHE BOJIbl KOMHAaTHOW TeMIIepaTyphl.

21 |6 I'padpuueckoe npencrapaeHne TEMIOBBIX MPOILIECCOB.

22 |7 Pemenue 3anau B popmare [TN3A.

23 |8 Hexoropsie cBoiicTBa kpucramuios. Il/p: BelpamuBanue kpucraiia conu
Ha OCHOBE.

24 |9 CoBpeMeHHbIE MaTEpPHUAIIBL: UCIIOJIB30BAHNE KOMIIO3UTOB, KHUJIKHE
kpuctamisl. I1/p: V3roToBnenne MakeTa KpUCTAJUIMUECKON PEIIETKH
KOMITIO3UTA.

25 | 10 | II/p: Uzyuenue padotel IBC Ha MakeTe W SJIEKTPOHHON MOJIEIH.

26 | 11 | Ceoboonas mema

4. ®u3uka u yiekrpuiecTso (194)

27

1

DnexTpuueckue spneHus. Dnekrpusanus Ten. [/p: npudop Ban ne
I'paacda; ombITHI O AITEKTPU3ALINH.




28 |2 I1/p: UccnenoBanne npoBOHUKOB W HEITPOBOJHUKOB JICKTPUUYECTBA.

29 |3 | II/p: U3roroBnenue 6aTapeiiku.

30 |4 Pemmenue 3a1au Ha cOCTaBICHHUE ANEKTPUUECKUX CXEM.

31 |5 I1/p: Ilony4yeHue 31.TOKA B KUAKOCTH, SIEKTPOIIN3.

32 |6 I1/p: U3zydyenue paboTsl cBeTO- U POTO-THOIA

33 |7 I1/p: Pemenue npakTHYeCKUX 3a/1a4 HA COCTABIICHUE JICKTPHUECKHUX CXEM.

34 |8 | YcrpoiictBo ommetpa. I1/p: M3mepenne conpoTHBICHHUS Pa3InIHbBIX
MIPOBOJTHUKOB

35 |9 Pemenue 3anau Ha 3akoH Oma

36 | 10 | Pemenne 3amau B hopmare [TNU3A.

37 |11 | [I/p: 3aHuMAaTenbHBIN ONBIT: CEP/IIE HAa Oarapeiike

38 | 12 | II/p: 3aHuMaTeNIbHBIN ONIBIT: BPAIIEHUE KUIKOCTH OT dJIEKTPUUYECTBA,
CBETSIIIIUECS OTYPIIBI

39 | 13 | II/p: N3yueHue pa3auvHbIX COCTUHEHUHA MPOBOTHUKOB.

40 | 14 | Il/p: Pemienne npakTHUECKUX 3aj1ad HA COCTABICHUE DJIEKTPUUECKUX CXCM.

41 | 15 | Pemenwue 3a7a4 Ha pacyeT dIEKTPUUECKON IIENTH

42 | 16 | HecucreMHble eMHHIIBI paOOTHI TOKA. PacyeT CTOMMOCTH AJIEKTPOIHEPTUH

43 | 17 | BeITOBBIE ANIEKTPONPUOOPHI, KJIACC SHEPTONOTPEOICHHS

44 18 | II/p: DkcneprMeHTaNbHOE TOKa3aTenbCTBO 3aKkoHa Jxoyns-Jlenma.

45 |19 | Pemenwue 3amaq

5. ®us3uka xocmoca (34)

46 1 3akonsl Keriepa. Pemenue 3agau

47 |2 I1/p: Co3znanue snexrponnou npeszenranuu «Kocmoc. Mctopus
KOCMOHABTUKI.

48 3 Baxneiimme actpoHoMuYecKre COOBITHSI rojia

6. Marnerusm (54)

49 |1 I1/p: V3yueHne MarHUTHBIX CBOMCTB pa3inyHbIX BeulecTs. Il/p: Usyuenue
MarHUTHBIX JJUHHUIA MOCTOSHHOTO MarHMTa.

50 |2 | MaruautHoe nione 3emin. Kommac. MarauroOuosnorus. MarHutHbie OypH.
deppoMarHeTUKH.

51 |3 Cuna Jlopenma. JIBwkeHue 3apsHKEHHOM YacTHIBI B OJHOPOAHOM
MarHuTHOM rosie. JlromuHecennus. [lonspable CUsHMS.

52 |4 I1/p: Urpa «bamnana o mro0siemM KaMmHe.

53 |5 I1/p: Urpa «bannama o 1r00s1ieM KaMmHe.

7. IlpoexTHast 1esATENIbHOCTD (74)

4 |1 Kak noaroroButs u opopMuTh 10K ?

55 |2 | IlI/p: BoinonHeHue MHAMBUYaTIbHBIX U IPYNIIOBBIX IPOEKTOB.
56 |3 | [I/p: BemmonHeHne WHAMBHYaTbHBIX U TPYIIIOBBIX MPOEKTOB.
o7 |4 I1/p: BrinonHeHne MHANBUIYAJIBHBIX U TPYIIIOBBIX MPOEKTOB.
58 |5 | II/p: BommonHeHue WHAMBUYATbHBIX U TPYNIIOBBIX IPOEKTOB.
59 |6 Kynerypa BeicTyieHus. Oparopckoe HCKYCCTBO.

60 |7 I1/p: 3amura HHAMBUAYAIBHBIX U IPYNIIOBBIX IPOEKTOB.

8. CBeTtoBble siBjIeHUs (64)

61 |1 | Pagyra. ®u3nka BO3HUKHOBEHUS padyry. X0 CBETOBOTO Jy4a B Karuie
TOXKISI.

62 2 I1/p: U3rotoBnenue kajaeigocKora.

63 |3 | II/p: Pa3noxenue Genoro ceera.

64 |4 YerpoiictBo ontuueckux npubopos. M3ydenue ycrpoiicta hoToanmnapara.
I1/p: HabGironeHus B MUKPOCKOM M TEJIECKOIL.

65 5 I1/p: UccnenoBanue: «JloCTHXEHHS U TIEPCIIEKTUBBI HCTIOIB30BAHUS

CBETOBOI OHCPIUn COJ'IHI_[a YCIIOBCKOM)).
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66 |6 | Onrumueckue mumosnm.

9. JlocTHKeHHsA COBPeMeHHO# pusnku (44)

67 |1 Okckypcusa Ha mecTHY0 ATC. IToaroroBka BBICTYIUIEHUM O JTOCTHXKEHUSIX
COBPEMEHHOW (PU3UKH.

68 2 HpI/IMepBI TOBApOB, CO3JJaHHBIX C MCIIOJIb30BaHUEM HAHOTEXHOJOTHH 1
IMPHUYNHBI UX YHUKAJIBbHBIX CBOICTB.

69 |3 Pa3Butue BoenHo# texuuku. 7 Mas - [lens paano. HoBoctu dusukmu.

70 |4 Cesoboonas mema

14 |1 IIp: DxcnepuMeHTaIbHOE J0KA3aTeIbCTBO 3aKOHA COXPaHCHHS HMITYJIbCa.
15 |2 Penenue 3a1a4 Ha 3aKOH COXPAHEHUS UMITYNbCa

16 3 Ompenenenre meproja M 4acTOThl KOJIeOaHUH MaTeMaTH4eCKOTO

MassTHHKa, MOMCHTAa CHJIBI, HCfICTBYIOHIGFO Ha pbryar.

17 |4 IIp: DkcneprMeHTaIbHOE AOKA3aTeIbCTBO 3aKOHA COXPAHEHUSI SHEPTUU.

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

19 6 Pemenue 3amad Ha 3aKOHBI COXPaHCHUA MMOBBIIIEHHON CIIOKHOCTH

4. Padora u yHeprus (54)

20 |1 Ip:Onpenenenue paboThI CUIIBI YIIPYTOCTH TIPH MOIBEME IPy3a C
MOMOIIIBIO TIOIBUKHOTO MJIH HETOJBHKHOTO OJIOKA, Pa0OTHI CHUIIBI TPEHHUSL.

21 |2 IIp: OnpeneneHne onTUUECKOM CUITbl COOMpArOIEH JTUH3BI.
DKkcnepuMeHTaIbHbIE 3a/1aHus 2-ro Thna. McciaenoBanue 3aBUCUMOCTH
CHJIbI YIIPYTOCTH, BOSHUKAIOIIEH B IIPYKUHE, OT CTENEHU JedopMaliun

IIPY>XUHBI.

22 |3 | Pemenue 3amanuii 6a30Boro ypoBHs 1o TeMe «TerioBbie IBICHUS
23 |4 Pemenune 3anau Ha Temy «KonebaHus v BOIHBD)
24 |5 Ip: VccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJBKCHUS OT CHITBI

HOPMAJIBHOT'O AaBJICHUA, 3aBUCUMOCTH IICpUOJa KonebaHuit
MaATEMaATNUYCCKOTO MassTHHUKA OT JJIMHbI HUTH.

5. daexkTpomarauTHble siBjaeHus (104)

25 1 IIp: NccnenoBanre 3aBUCUMOCTHU CUJIbI TOKA, BO3HUKAIOIIEH B
MIPOBOJHUKE, OT HAIIPSKEHUS HA KOHIIAX MTPOBOAHUKA, CBOMCTB
M300paxKeHHsl, MOJy4EHHOTO C TIOMOIIBI0 COOMPAIOIIEH TNH3HI.

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

27 |3 IIp: DxcnepumenTanabHble 3a0aHus 3-To Tumna. [IpoBepka 3akoHa
MOCJIEIOBATENILHOTO COEAMHEHUS PE3UCTOPOB JJIS ANEKTPHUECKOTO
HAaIpPsDKeHNUS, 3aKOHA NapajIeIbHOTO COSANHEHNS PE3UCTOPOB IS CUIIBI
AIIEKTPUYECKOTO TOKA

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

29 |5 CocTaBiieHHEe YKBUBAJIEHTHON CXEMBI

30 |6 Pacuer anexTpuueckux nenei

31 |7 IIp: Onpenenenue KI1J1 Ob1TOBBIX 251€KTpONTPHOOPOB

32 |8 Pemenwne 3amanuii 6a30Boro ypoBHS 10 TeMe «KBaHTOBBIC SIBIICHUSDY
33 |9 Penrenne xauecTBEHHBIX 3a1ad.

34 10 | Ceoboonas mema

Cnoco0bl OLleHKH YPOBHS JOCTHKEHUS 00y M XCSH

KauectBo MOATOTOBJICHHOCTH YYallIUXCA ONPCACIACTCA Ka4€CTBOM BbIITOJIHCHHBIX HMHU
pa60T. KpI/ITepI/IeM OLICHKH B IaHHOM CJIy4dac ABJIACTCA CTCIICHDb OBJIAACHWA HAaBbIKaMU pa6OTI)I,
CaMOCTOATCIbHOCTDb U 3aKOHYCHHOCTD pa6OTBI, TIIATCIILHOCTDb OKCIICPUMCHTA, HAYYHOCTb
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NpeIaraéMoro perieHus mpoosieMbl, BHEITHHUIA BU U Ka4ECTBO pabOTHI MPUOOpa WIIM MOJETH,
COOTBETCTBHE MCCIIEIOBATEIILCKON PaObOTHI TpeOyeMbIM HOpMaM U TIpaBuiIaM oQpOpMIICHHSI.
[ToompurensHOI POPMOIL OLIEHKH TPYy/a yJaIuXcsl SIBISETCS IEMOHCTpaIus pador,
BBITMIOJTHEHHBIX YYAIIUMHKCS U BBICTYIUICHHE C Pe3yJIbTaTaMU UCCIIEOBAHUMN TIepe]] pa3InyHbIMU
ayIUTOPUSMHU (B KJIacce, B CTApIIMX U MIIQJIINX KJI1accax, YUUTEIsIMU, [1eJaroraMu
JOTIOJIHUTEIHHOTO 00PAa30BaHNs) BHYTPH ILIKOJIBL.
Pabora ¢ yueOHbIM MaTepuaaoM pa3HOOOpa3HbIX (OPM JaeT BOZMOKHOCTh KaKIOMY HX

YUaIUXCsl IPOSBUTH CBOU CITOCOOHOCTH (B 00JIACTH CHCTEMAaTH3aI[MU TCOPETUYECKUX 3HAHUM, B
00acTu pemeHus CTaHIapPTHBIX 33J1ad, B 00JIACTH PEIICHUS HeCTaHIAPTHBIX 3a71a4, B 00JIacTH
UCCIIEIOBATENILCKON paboTHI U T.1.). CHTYyalluu ycrexa, CO3Jarolue MOJIOKUTEIbHYIO
MOTHBAIIUIO K JICATEIBHOCTH, SIBISTFOTCSI BAKHBIM (DAKTOPOM pa3BUTHSI TBOPYCCKUX H
MO3HABATEIbHBIX CIIOCOOHOCTEHN yJalluxcsl.
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