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IHosicHuTeAbLHAA 3aIIHCKA

dusnueckoe 00pa3oBaHUE B CUCTEME OOIIETO M CPEIHEro 00pa3oBaHMs 3aHUMAET OAHO U3
BeAyIIMX MecT. SBiussich (GyHIaMEHTOM HAy4YHOTO MHUPONOHHUMAHUS, OHO CIOCOOCTBYET
¢dopMHupOBaHUIO 3HAHWK 00 OCHOBHBIX METO/AX HAYYHOTO IO3HAHHS OKPYXKAIOIIEro Mupa,
byHIaMEHTabHBIX HAy4YHBIX TEOPUH M 3aKOHOMEpPHOCTEW, (GOpMHUPYET y YyYallluXcs YMEHHUS
UCCIIEIOBATh M OOBSICHATH SIBICHUS PUPO/BI U TEXHUKH .

Kak mikonbHbIi npeamert, pusuka 061a1aeT OrpOMHBIM T'YMaHUTAPHBIM MTOTEHIIMAJIOM, OHA
aKTUBHO (OPMHUPYET HWHTEJUIEKTyalbHbIE ¥ MHPOBO33PCHUYECKME KaduecTBAa JIMYHOCTH.
Huddepenunanus npeamnoiaraeT Takylo OpraHi3aluio mpoiecca 00yueHus, KOTopasi y4uThIBaeT
WH/IMBUIYaJIbHBIE OCOOCHHOCTH yYalluXcsl, UX CIIOCOOHOCTH U WHTEPECHI, JTUUYHOCTHBIA OIBIT.
Huddepennmarnuss oObydeHus: (U3MKE MO3BOJSIET, C OJHON CTOPOHBI, 00€CHeUunuTh 0a30BYIO
HOATOTOBKY, C JPYrOM — YIOBJIETBOPUTH MOTPEOHOCTH KaKJOTO, KTO IMPOSBISAET UHTEPEC U
CIIOCOOHOCTH K MPEIMETY U BBIXOAMT 32 PAMKHU U3y4eHHs (U3UKH B IIKOJIHLHOM Kypce.

Pabouas mporpamMmMa 3aHsATHI BHEYPOUHOH esTeNbHOCTH 10 (pusnke «Pu3nka B 3a7a4ax v
SKCIIEPUMEHTAaxX» IMpelIHa3HaYeHa JJIsl OpraHu3alMi BHEYPOUHOH AesaTenbHOCTH «Touka poctay
oOyyaromuxcs 7-9 xitaccoB MKOY COILL Ne6 c. [lenaruana.

Cpoxk peanuzanuu nporpammsl: 1 rog. 7 kinace — 704., 8 kimace 704., 9 kinace — 34 u.

JlanHast mporpamMma 1o3BoJjsieT 00y4arouMCsi 03HAKOMUTBCS C METOIMKOM OpraHu3aluu u
MPOBEACHHS AKCIEPUMEHTAIbHO-UCCIIEIOBATEIbCKON JIEATEIHHOCTH B COBPEMEHHOM YueOHOM
nporiecce mo (GpusmnKe, 03HAKOMHUTHCSI CO MHOTHMH WHTEPECHBIMHU BOIIPOCAaMU (PU3UKU Ha TAHHOM
stanie OOy4YeHHs, BBIXOASIIMMU 32 PAMKH IIKOJIBHOW MPOTPaMMBbl, PACIIUPUTH IIEIOCTHOE
IpEICTaBICHUEe O mpobieMe JaHHOW HayKu. OKCIEpHUMEHTalbHas JesATeNIbHOCTh OyneT
CIIOCOOCTBOBATH PA3BUTUIO MBICIUTENBHBIX ONEPALUN 1 O0IIEMY HHTEIUIEKTyaIbHOMY Pa3BUTHIO.

He menee BakHBIM (haKTOPOM peaNn3alvy JAaHHON MPOrpamMMbl SBISIETCS CTPEMIICHHUE
pa3BUTh y Y4YallUXCd YMEHHE CaMOCTOATEIbHO paboTarh, AyMmMarTh, SKCIEPUMEHTHPOBATH B
ycIoBuUsX Jaboparopun 1eHTpa «Touka pocTa», a TakKe MPUMEHSATh MOMyYEHHbIC 3HAHUS IS
pelIeHNs KaueCTBEHHBIX, KOJTMUECTBEHHBIX M AKCIIEPUMEHTAIbHBIX 3a/1a4 PA3JIMYHON CI0KHOCTH.
ConepkaHue NPOrpaMMbl COOTBETCTBYET IIO3HABAaTEIbHBIM BO3MOYKHOCTSIM IIKOJIBHUKOB U
MPEIOCTaBIAET UM BO3MOXKHOCTh pabOTaTh Ha YPOBHE IMOBBIINICHHBIX TpeOOBaHMM, pa3BUBas
y4eOHYI0 MOTHBALIUIO.

Oco0eHHOCTbIO TaHHOM MPOrpaMMBbl SIBIISIETCS TO, YTO:

® OHA HalpaBlieHa Ha JIOCTHXKEHHE OOydYarolIMMHUCS B OOJbIIEH CTENEHM JUYHOCTHBIX U
MeTanpeAMETHBIX PE3yIbTaTOB;

® COCTaBJIEHA C YYE€TOM BO3PACTHBIX OCOOEHHOCTEH ydaluxcs;

® [IOCTENICHHO BBOJIUTCS NPOEKTHAs ACSITEIBHOCTb — OT MHUKPO-IIPOEKTOB B 7 KJlacce 0
WH/IMBUyaJIbHBIX IIPOEKTOB B 9 Kiacce;

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

Peanu3anus mporpaMMbl 00ecrieduBaeTCsi HOPMATHBHBIMHM JJOKYMEHTAMMU
1. ®enepanbHblii 3akoH 0T 29.12.2012 Ne 273-@3 (pex. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccwuiickoit @enepanum» (¢ U3M. U J101., BCTYI. B cry ¢ 01.09.2020).

2. Tlacopt HanmoHanbHOrO mpoekra «OOpa3oBanue» (yTB. mpesuguymom CoBeTta mpu
[Ipesunente PO mo crparernueckoMy pa3BUTHIO W HALMOHAIBHBIM IMPOEKTaM, MPOTOKOI OT
24.12.2018 Ne 16)

3. T'ocynapctBenHas nporpamma Poccuiickoit @enepanun «Pazsutre odpazoBaHus» (yTB.
[TocranoBnennem IIpaBurensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKACHUH TOCYNapCcTBEHHOU porpaMmbl Poccuiickoit denepanun «Pa3Butie 00pazoBaHUs.

4. TIpodeccuonanpupiii crangapt «llemaror (memaroruyeckas JeATENHHOCTH B
JIOIIKOJIPHOM, Ha4daJIbHOM OOIIEM, OCHOBHOM OOIIeM, CpeIHeM oO0meM o00pa30BaHUM),
(Bocnurarens, yuutens)» (pea. ot 16.06.2019) (Ilpukaz MuHucTtepcTBa Tpyaa M COLMAILHON



3amuTel PO ot 18 oxTabps 2013 1. Ne 544H, ¢ U3MEHEHHUSMH, BHECEHHBIMH TPHUKA30M
Munuctepersa Tpyaa 1 conzamutsl PO or 25.12.2014 Ne 11151 1 o1 5.08.2016 = Ne 422h).

5. Meroauueckue  pEeKOMEHJALMU 1O  CO3AaHUI0 W (YHKUMOHHPOBAHHIO B
0011e00pa3oBaTeNIbHBIX OpPraHU3alMsIX, PACHOJIOKEHHBIX B CEIBCKOW MECTHOCTH M MaJjbIX
ropozax, IeHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKOW HAarpaBlICHHOCTEH
(«Touka poctayn) (YTBepkIeHbl pacnopsbkeHrneM MuHucTepcTBa mpocBemeHus Poccuiickoit
Ddeneparun ot 12 ssaBaps 2021 1. Ne P-6)

Ieab u 3agaun

Onupasicb Ha WHIWBHIyallbHbIe 00pa30BaTEIbHBIC 3apPOChl M CIIOCOOHOCTH Ka)J0Tro
pebeHKa pu peanu3alny MporpaMMbl BHEYPOUHOH JIeATENbHOCTH 10 Pu3nke «DPu3nKa B 3a1a9ax
Y SKCIIEPUMEHTAX», MOXKHO JOCTUYb OCHOBHOM 1eJIM - PA3BUTh Yy 00yYAIOLIMXCS CTPeMJIeHHue
K JajbHeilllleMy CcaMoOMNpeneJeHNI0, HHTEJIEKTYaJIbHOH, HAy4YHOH W MNPAKTH4YeCKOi
CaMOCTOAITEJIbLHOCTH, IO3HABATEIbHOM AKTHBHOCTH.

Jnst peanuzanuu mened Kypca TpeOyeTcs pelIeHHe KOHKPETHBIX MPaKTUYECKHX 3a/ad.
OcHOBHBIC 32/12a4M BHEYPOYHOM AeSITeIbHOCTH 0 PU3NKH:

* BBIABIICHHE HWHTEPECOB, CKJIOHHOCTEH, CIMOCOOHOCTEW, BO3MOXKHOCTEM YydallUXCS K
Pa3JIMYHBIM BUJIAM JIEITEIHLHOCTH;

® (1)OpMI/IpOBaHI/Ie MMPEACTABJICHHUA O ABJICHUAX U 3dKOHAX OKPYKAKOIIECTO MHPA, C KOTOPbIMU
IIKOJIbBHHUKHW CTAJIKHBAIOTCS B HOBCGHHGBHOﬁ KHU3HH,

* opMUpOBaHUE TIPEICTABICHUS O HAYYHOM METO/I€ TTO3HAHMS;
* pa3BUTHE UHTEPECA K UCCIIEA0BATEIbCKOU NEATEIBHOCTH;
* Pa3BHUTHE OMbBITA TBOPUECKOM JIEATEIHHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

¢ Pa3BUTHUC HABBIKOB OpraHu3allii HAY4YHOI'O Tpyada, pa6OTBI CO CJIoBapsiMu H
OHIIUKJIONCAHUAMU

* CO3JaHME YCJIOBHM Ui pealu3allud BO BHEYpPOYHOE BpeMs NPUOOPETEHHBIX
YHUBEPCAJIbHBIX YUE€OHBIX ACHCTBUI B ypOUHOE BpeMS;

* pa3BuUTHE OMNbITa HE(HOPMATBLHOTO OOIICHUS, B3aMMOJCHCTBUS, COTPYIHUYECTBA;
pacuIMpeHne paMoK OOIICHUS C COIITYMOM.

* (hoopMUpOBaHUE HABBIKOB MOCTPOEHUS (PU3NUECKUX MOJACIICH U OMpEeNeTIeHUsI TPaHUIl UX
MIPUMEHUMOCTH.

* COBEpIICHCTBOBAHHE YMEHUU MPUMEHATH 3HAHUSA MO (U3HKE A OOBSCHEHHs SBICHUMN
MIPUPOBI, CBOMCTB BEIIECTBA, PeIICHHs (U3UIECKUX 3a/1a4, CAMOCTOSATEILHOTO TPHUOOPETEHUS U
OIICHKHM HOBOW uH(poOpMauu (U3MYECKOTO CONEP)KaHUs, HCIOIB30BAaHUS COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHH;

* WCIONB30BAaHUE MPHOOPETEHHBIX 3HAHUM W YMEHHM ISl pelIeHUs MPAKTUYECKHUX,
JKA3HEHHBIX 3a/1a4;

¢ BKJIFOYCHHEC YyUallIuXCAd B pa3H006pa3Hon ACATCIIBHOCTE: TCOPETUYCCKYIO, ITPAKTHUYCCKYIO,
AHAJIUTUYCCKYIO, ITIOUCKOBYIO;

* BbIpaOOTKa F'MOKUX YMEHUH MEpPEeHOCUTh 3HAHWSA U HaBBIKM Ha HOBBIE (POPMBI yueOHOMU
paboThI;

¢ pa3BUTHC COOGp@BHTCHBHOCTH n 6BICTpOTBI pC€akuuu MpHu PCIICHUNU HOBBIX PA3JIMYHBIX
(1)I/ISI/IV—I€CKI/IX 3aJa4, CBA3aHHBIX C HpaKTquCKOﬁ JACATCIIBHOCTBIO.

Ilnanupyembie pe3yabTaTbl

JlocTrKEeHNE INIAaHUPYEMBIX PE3YJIBTaTOB B OCHOBHOM IIKOJIE IPOUCXOIUT B KOMILIEKCE
UCIIOJB30BAaHUS  YETHIPEX MEXAMCUMIUIMHAPHBIX Y4eOHbIX mporpamm («PopMupoBaHue
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YHUBEPCAIBHBIX y4eOHBIX AeUcTBUilY, «PopmupoBanue MK T-KoMIeTeHTHOCTH 00y4aromuxcs,
«OCHOBBI y4E€OHOMCCIICIOBATEIILCKONH W TMPOEKTHON JeATEIbHOCTH», «OCHOBBI CMBICIIOBOTO
YTEHUS ¥ pa0OTHI C TEKCTOM») U YU€OHBIX ITPOrPaMM I10 BCEM IIPEIMETaM, B TOM YHCIIE IO (PU3UKE.
[Tocne u3ydeHus: mporpaMMbl BHEYPOUHOU AesTeIbHOCTH «PU3MKa B 3a/1a4aX U SKCIIEPUMEHTAX»
oOyuarommecs:

* CHCTEMATU3UPYIOT TEOPETUYECKUE 3HAHWS M YMEHHS 1O PEIICHUI0 CTaHAApTHBIX,
HECTaHJIaPTHBIX, TEXHUYECKUX U OJIMMIINAJIHBIX 3314 Pa3IMYHBIMA METO/IaMU;

® BBIpa6OTaIOT I/IH,Z[I/IBI/II[yaJ'IBHHﬁ CTHUJIb pCHICHUSA (1)I/ISI/ILIGCKI/IX 3ajaa4.

¢ COBCPHICHCTBYIOT YMCHUS HA IMPAKTHUKC IMOJIL30BATHCA HpI/I60paMI/I, IMPOBOAUTH U3SMCPCHUA
(bu3HYECKUX BEJIUYMH (ONMpENeisaTh IEHY JICJICHHS, CHUMATh IOKa3aHWs, COONIOIaTh MpaBuja
TEXHUKH OC30IIaCHOCTH);

* Hay4arcs MOJIb30BaThCsl MPUOOpPaMH, ¢ KOTOPBIMHU HE CTAJIKMBAIOTCS HA ypOKax (PU3UKH B
OCHOBHOM IITKOJIC;

* pa3paboTalOT M CKOHCTPYHPYIOT HPUOOPH M MOIENU MM TOCIenyromed padoTsl B
KaObuHeTe (PU3HKH.

* COBEpIICHCTBYIOT HAaBBIKM IIMCBMEHHOM M YCTHOM pPEYd B IIPOLIECCE HANUCAHUSA
UCCJIEJIOBATENIbCKUX padOT, MHCTPYKLUMH K BBIIOJHEHHBIM MOJAEISIM U Ipubopam, mOpu
BBICTYIUICHUSAX Ha HAYYHO — IPAKTUYECKUX KOH(PEPEHIMSIX pPa3IMUHbIX YPOBHEH.

* OIpeNeNAT AajibHENIIee HAlPaBICHUE Pa3BUTHS CBOMX CIIOCOOHOCTEH, cepy HaydHbIX
MHTEPECOB, ONpPEeNIATCS ¢ BBIOOPOM JalibHeHero oopa3oBaTeIbHOr0 MapuIpyTa, AajdbHEHIIero
npoduis oOydeHusl B cTapllei MIKoJIE.

Ilpeomemnvimu pe3ynvmamamu IporpaMMbl BHEYPOUHOU JEATEIbHOCTH SIBIISIFOTCS:

OOyyaroimuiicss MOMyYUT BO3MOXKHOCTb Ui (POPMHUPOBAHUS CIHEAYIOLUIMX MPEIMETHBIX
pE3yJIBTaTOB:

® 3HAaHUS O MIPUPOAE BXKHEUIINX (PU3NUECKUX SBICHUI OKPYKAIOLIEro MUpa U OHUMaHHe
CMbICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBA3b U3YUEHHBIX SBJICHUM;

® yMEHMSI 110JIb30BaThCs METOAAMH HayYHOTO UCCIIEJOBAHUS SIBICHUIN MPUPOAbI, TPOBOIUTD
HaOJII0IeHN s, IJITAHWPOBATh U BHIMOIHATH SKCIEPUMEHTBI, 00pabaThiBaTh Pe3yabTaThl U3MEPEHUIH,
IPEJICTAaBISATh Pe3yAbTaThl U3MEPEHUN C IOMOIIbIO Talnuil, rpadukoB u GopMyn, 0OHApyKUBATh
3aBHCUMOCTU MEX]y (PU3MUECKUMHU BEIUYMHAMU, OOBACHATH MOJIyUYEHHbIE PE3YAbTaThl U JeNaTh
BBIBO/IbI, OLIEHUBATh I'PaHMIIbI IOTPELTHOCTEN PE3YNBTATOB U3MEPEHMIA;

® yMEHUS IPUMEHATh TEOPETHUECKHE 3HAHUsI 10 (PU3MKE HAa MPAKTUKE, pelaTh GU3ndecKue
3a/1a4d Ha IIPUMEHEHUE NTOJIyYEHHBIX 3HAHUM;

® YMEHMSI U HaBbIKU IPUMEHSITh MOTY4YEHHbIE 3HaHUS JUIs1 00bSICHEHUSI IPUHIIUIIOB AEHCTBUS
BOXHEMIINX TEXHUYECKUX YCTPOMCTB, pElIEHUs MPAaKTUYECKUX 3a/a4 MOBCETHEBHOM KHU3HHU,
oOecrieyeHns 0€30MaCHOCTH CBOEW KM3HM, PALMOHAIBHOTO MPUPOAOMNOIb30BAaHUS U OXpaHbI
OKPYXKarOIE CpeJibl;

¢ hopmMupoBaHUEe YOSKICHUS B 3aKOHOMEPHOW CBSA3M U MO3HABAEMOCTH SIBJICHUH IPUPOJIBL,
B 00BEKTUBHOCTH HAyYHOTO 3HAHMs, B BBICOKOM IIEHHOCTH HAyKH B Pa3BUTHUHU MaTepHalbHOU U
JIyXOBHOU KYJBTYPBHI JIFOJIEH;

® Pa3BUTHE TEOPETUYECKOTO MBIIUIEHHUS HA OCHOBE ()OPMUPOBAHUS YMEHUN YCTaHABINBATh
(baxThl, pa3auyuaTh MPUYUHBI U CIEICTBUS, CTPOUTH MOJICNIN U BBIJIBUTATh TUIIOTE3bI, OTHICKMBATh
U (hopMyaMpoBaTh J0Ka3aTeNbCTBA BBIABUHYTHIX TUIIOTE3, BHIBOAUTH M3 SKCHEPUMEHTAIBHBIX
(aKTOB ¥ TEOPETUUECKUX MoIeNel pu3nuecKkue 3aKoHbI;

® KOMMYHUKaTHUBHbIE yMEHHS: [JOKJIAJbIBaTh O pe3ylbTaTaXx CBOEro0 HCCIeI0OBaHMUs,
y4acTBOBaTh B JMCKYCCHH, KPAaTKO M TOYHO OTBEYaTh Ha BOMPOCHI, UCIOJIB30BaTh CIPABOUHYIO
JUTEpaTypy U Jpyrue UCTOYHUKUA HHPOPMALIUH.

Memanpedmemmnvimu pezynbmamamu IPOrpaMMbl BHEYPOUHOU JEATEIBHOCTH SIBIISIFOTCSL:



OO0yyaromuiicst HOTYYUT BO3MOXKHOCTD JUIsl POPMUPOBAHUSI CISIYIOIIUX METapPeIMETHBIX
PE3YyIbTaTOB:

® OBJIQJICHUE HABBIKAMHM CAMOCTOSATEIBHOTO MPUOOpETEHHs] HOBBIX 3HAHWH, OpraHU3alUuU
y4eOHOHl JesATeNbHOCTH, IOCTAaHOBKHM LieJleH, IJIaHUPOBAaHMs, CAaMOKOHTPOJII M OLIEHKU
pEe3yIbTaTOB CBOEH JEATEIBHOCTH, YMEHUAMM IPEABUICTb BO3MOXKHBIE DPE3yiabTarbl CBOMX
JIEHCTBHI;

® IOHUMAaHHUE PA3INYUA MEXTY UCXOAHBIMU (DaKTaMH U THIIOTE€3aMHU JJISl MX OOBSICHEHHMS,
TEOPETUYECKUMH MOJICJISIMU U PEaIbHBIMU 00BbEKTaMU, OBJIAJICHHE YHUBEPCAIbHBIMU YUE€OHBIMU
JEMCTBUSAMU Ha NMpUMepax T'MIoTe3 A OObSICHEHUS U3BECTHBIX (PAKTOB U 3KCIIEPUMEHTAILHON
IIPOBEPKU BBIABUTAEMBIX TMIIOTE3, pa3pabOTKU TEOPETUUECKUX MOJIETIEH IPOIIECCOB UJIU SIBJICHUII;

¢ (hopMuUpOBaHKUE YMEHHUH BOCIIPUHUMATH, ITepepadaThiBaTh U NPEABABIATh HH(OPMALIUIO B
CJIOBECHOM, 00pa3HOM, CUMBOJIMYECKOH (hopMax, aHAJIM3UPOBATh U IepepadaThIBaTh OJYyYCHHYIO
UH(OPMAIMIO B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1a4aMH, BBIICTSATH OCHOBHOE COZIEpIKaHUE
IIPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBETHI HA IIOCTABJIEHHBIE BOIIPOCHI U U3JIararh €ro;

® IPHOOPETEHNE ONBITA CAMOCTOSTEIBHOTO IMOKCKA, aHajdM3a W OTOOpa MHQOpPMAIUH C
HCTIOJIb30BAaHUEM PA3JIMUHBIX HCTOYHUKOB M HOBBIX HH()OPMAIIMOHHBIX TEXHOIOTUH JUIS PEIICHUS
[I03HABaTEIIbHBIX 3a7a4;

® pa3BUTHE MOHOJOTMYECKONM M JHAIOTMYECKOM pE4Yd, YMEHHs BbIpa)karb CBOU MBICIIH,
CHOCOOHOCTH BBICTYIIMBATh COOECEIHHMKA, MOHMMATh €ro TOYKY 3pPEHHs, NPU3HABaTh IPAaBO
JIPYroro 4eJIoBE€Ka Ha MHOE MHEHMUE;

® OCBOCHHME NPUEMOB JICHCTBUN B HECTAaHAAPTHBIX CUTYAlUX, OBIaJCHUE 3BPUCTUUECKUMU
METOIAMHU pEeLLeHus IpooieMm;

¢ hopmupoBaHUe yMeHHH paboTaTh B IpyNIE C BBHINOJIHEHHUEM Pa3JIMYHbIX COLUATBbHBIX
pOJIeii, IPEACTaBIATh M OTCTauBaTh CBOU B3IVISIBI U YOCXKACHUS, BECTH JAUCKYCCHIO.

PeryasituBubie YY/I

OOyyaromuiicss MOAYYUT BO3MOXKHOCTBH Ul (POPMHUPOBAHMS CIEAYIOIIUX PEryasTUBHBIX
YVI.

e YMEHHE CaMOCTOATENIBHO ONPEAEATh LeTH 00ydeHHsl, CTaBUTh U (POpMYIIHpPOBaTh HOBbIE
3a7aud B yu€0e U TMO3HABATENIbHOW J[€ATENbHOCTH, Pa3BUBATh MOTHBBI M WHTEPECHl CBOEH
[IO3HABATEIILHOMN NEATEIIBHOCTH.

e YMEHHE CaMOCTOSTEIbHO IIJITAHUPOBAaTh MYTH JOCTHXKEHHUS LeJeid, B TOM 4YHCIe
aNbTepHaTUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee H3pPeKTUBHBIE CIIOCOOB! pelIeHUs] yUYeOHBIX U
MI03HABATENIFHBIX 33/1a4.

e YMEHHE COOTHOCUTH CBOM JIEUCTBHUS C IUIAHMPYEMBIMH PE3yJbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JEATEIBHOCTH B IPOLIECCE IOCTHKEHUS pPEe3ylbTara, ONpeNeNsTh CIOCOObI
NeMCcTBUI B paMKax MpeIoKEHHBIX YCIOBUH U TpeOOBaHMM, KOPPEKTUPOBATh CBOU JAECUCTBUS B
COOTBETCTBUU C U3MEHSIOLICICS CUTYallUEH.

o YMeHHe OLCHUBATL IPABUJIBHOCTHb BBIIIOJHCHUA y‘le6HOI>'I 3aaa4u, COOCTBEHHBIC
BO3MOXXHOCTH €€ PEIICHUS.

e BiiasieHne 0CHOBaMU CaMOKOHTPOJISI, CAMOOLICHKH, IPUHATHUS PEIIEHUN U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOU M MO3HABATEILHON JESTEIHHOCTH.

ITo3naBarenbHbie Y Y]]

OOyuaromuiicss TOTYYUT BOZMOXKHOCTH 711 (JOPMHUPOBAHHSI CIASAYIOIIMX MO3HABATEIHHBIX
VYVII.

e YMEHHE ONpeNeNarTh TOHATHS, CO37aBaTh OO0OOIIEHUS, YCTaHABIMBAaTh aHAJOTHH,
KIIaCCU(UIIUPOBATh, CAMOCTOSITENILHO BHIOMpPATh OCHOBAHUS U KPUTEPHUH JUIS KIACCHU(PUKAIUH,
YCTAaHABIWBaTh  TMPUYUHHO-CIICACTBEHHBIE CBSI3M, CTPOUTH JIOTUYECKOE PACCYXKJICHHE,
YMO3aKJIIoueHne (MHAYKTUBHOE, IeYKTUBHOE, 10 aHAJIIOTUH) U JIeJaTh BEIBOIBIL.

o YMeHue CO31aBaTb, NIPUMCHATL U HpeO6p8.30BBIBaTL 3HaKW U CUMBOIJIbI, MOACIN U CXEMBbI
AJId pCIICHU A yLIC6HBIX W IMO3HAaBaTCJIBbHBIX 3a1a4.
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o CMBICIIOBOE YTEHHE.

e DopMHUpOBaHHE U PA3ZBUTUE HKOJIOTMYECKOIO MBIIUICHHS, YMEHHE IIPUMEHATH €ro B
M03HABaTENbHON, KOMMYHHUKATHBHOM, COLIMAIbHON MPAKTUKE U PO(PECCHOHATLHON OpUEHTAIIUH.

e PazBuTiie MOTHBAallUM K OBJIAJICHHUIO KYJIBTYpPOH AKTMBHOI'O MCIIOJIB30BAHMS CIOBapeu U
JIPYIUX IIOUCKOBBIX CUCTEM.

Kommynukarususie YY/|

e YMEHME OpraHU30BbIBATH Y4€OHOE COTPYIHHYECTBO M COBMECTHYIO JAESTEIbHOCTb C
yUUTENEM U CBEPCTHUKAaMU; paboTaTh MHIUBHYaJIbHO U B IPYIIIIE: HAXOAUTh OOLIEee pelieHue 1
paspemiath KOH(QJIMKTHI HA OCHOBE COIVIACOBAHMUS MO3UIHNA U yuéTa HHTEPECOB; (hOPMYINPOBATh,
apryMeHTHUPOBAaTh U OTCTAUBATh CBOE MHEHUE.

e YMEHUE OCO3HAHHO HCIIOJIb30BaTh pEYEBBIE CPEICTBA B COOTBETCTBHHM C 3aJadyei
KOMMYHUKAIMK U1 BBIPAKEHHsI CBOMX YYBCTB, MbICJIEH M MOTpeOHOCTEH JUIsl MJIaHUPOBAHUS U
pEeryisiliuM CBOEH NEATENIBHOCTH; BIAJCHUE YCTHOM M NMMCBMEHHOM pEYbl0, MOHOJIOTMYECKON
KOHTEKCTHOM PEUBIO.

e DopMupoBaHWE M  PA3BUTHUE  KOMIIETEHTHOCTH B  OOJaCTH  HCIOJIb30BAHUA
MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHomorui (nanee — WUKT).

JIuunocmuvimu pe3ynsmamamu NpoOrpaMMbl BHEYPOUHOH NS TEIBHOCTH SBISIOTCS:

OOyyaromuiicss MOMyYUT BO3MOXKHOCTH Il (POPMHUPOBAHUS CIEAYIOUINX JIMYHOCTHBIX
PE3YJIbTaTOB:

® Pa3BUTHE NI03HABATEIIHLHBIX HHTEPECOB, HHTEIICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

¢ yOSXKIEHHOCTh B BO3MOXXHOCTH TO3HAHHUSI TPHUPOABI, B HEOOXOAMMOCTH pa3yMHOTO
UCTIOJIb30BaHMsI TOCTHKEHUH HAYKW M TEXHOJIOTUH /ISl TaTbHEUIIETrO Pa3BUTHUS YEIOBEUECKOrO
00IIeCTBa, yBa)KEHHE K TBOPIIAM HAyKH M TEXHHMKH, OTHOUIEHHE K (DU3MKE KaK K DJIEMEHTY
0011eYeI0BEeYECKOI KYIIbTYpPHI;

® CaMOCTOSTEJIFHOCTh B IPUOOPETCHUH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;

® TOTOBHOCTB K BBIOOPY )KU3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMHU HHTEPECAMH U
BO3MO)KHOCTSIMU;

® MOTHUBAIMS 00pa30BaTeIbHOM AEATENbHOCTH Ha OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOIO
HOAX0/a;

¢ (hopMUpOBaHKE IICHHOCTHOTO OTHOIICHHS APYT K JAPYTY, K YIUTEINI0, K aBTOPAaM OTKPBITHI
U U300pETeHNH, K pe3ynbTaraM 00ydeHusl.

Temaruyeckoe MIIAHMPOBAHUE

7 xJyacc
Ne Ha3zBanue pasaesa, TeMbl Komiecrso Teopus IIpakruka
JacoB
1 BBenenue 4 2 2
2 dusnka u BpemeHa roja: Ous3nka 0CEHBIO.
3 [IepBoHauanbHBIE CBENECHUS O CTPOCHUU 4 2
BeIlleCTBa

4 BzaumopeiicTBue Ten 8 2 6
5 Pa3 3amauka, nBa 3a7auka 4 4 0
6 ®dusznka 1 BpemeHa roja: Ousnka 3uMou. 2 1 1
7 Cuubl B ipupoe 11 5 6
8 Pas3 3agauka, 1Ba 3a7a4Ka 4 2 2
9 JlaBnenue 6 2 4
10 ®dwusuka u BpeMmeHa rona: Ou3uka BeCHOH. | 3 1 2




11 OHeprus 12 3) 7
12 DU3UKH U JTUPUKU 4 2 2
13 ®dusnka u BpemeHa roga: ®usnka gerom. | 5 2 3
UTOro 70 31 39
8 KJacc
KoumuyecTBo
Ne HasBanmue pasjaena, TeMbl 4aCOB Teopusn IIpakTHKa
1. ®dusnka U BpeMeHa rojia (oBTOPEHHUE) 8 5 3
2. [TpoekTHAs NEeSITETBHOCTD 10 (PU3HUKE 7 3 4
3. MonekynsipHasi pu3uka 11 7 4
4. Du3nKa U AIEKTPUUECTBO 19 8 11
5. ®dusuka Kocmoca 3 1 2
6. Marnetusm 5 2 3
7. [TpoekTHas NesATENbHOCTh 7 2 5
8. CBeToBbI€ SBICHUS 6 2 4
9. JlocTikeHus: COBpeMEHHON (PH3UKHU 4 3 1
UTOro 70 33 37
9 xnacc
KosmuecrBo
Ne HasBanme pasnena, TeMbl 4acoB Teopus IIpakTuka
1 BBenenue 5 4 1
2 MexaHuka 8 4 4
3 3aKOHBI COXPaHEHHS 6 4 2
4 Pabora sHeprus 5 2 3
S) OJEKTPOMarHuTHBIE SBJICHUS 10 6 4
UTOoro 34 20 14

Coneprxanmne nporpaMmmbl

7 knace

TEMA 1. BBEJIEHMUE (44)

Teopusi-24. BBogHoe 3ansaTHe. IHCTpyKTaX N0 o0XpaHe TpyAa Ha 3aHATHsIX. [lome3Hble cChUIKU
no ¢usuke B MuTepHer. Metonbl nzyueHus ¢usnueckux siBieHud. OU3NYecKuil SKCIEPUMEHT.
[TorpemHocTs mpAMBIX H3MepeHui. IlpaBuna mnpoBeneHHsS IIKOJIBHOTO 3KCIIEPUMEHTA.
Kommbrotepsl B (pU3MYECKUX HCCIENOBaHMSIX W Hpu u3ydeHun ¢usuku. llpaBuna cozmaHus
IEKTPOHHOM IIPE3ECHTALUH.

IIpakTuka-24. l3mepenue (Pu3NUECKUMX BEIMYMH C TOMOINBIO IHM(PPOBON JabOpaTOpHUH.
Omnpenenenue LeHsl JeneHus npudopoB. OnpeeneHne pacCTOSHUM 10 HETO0CTYIHBIX 00bEKTOB.
Onpenenenne oobeMa Te pa3iuaHoi GopMbl. M3Mepenre ToNIUHBI TucTa OymMard.

TEMA 2. PU3UKA U BPEMEHA I'OJA: ®U3UKA OCEHBIO (34)
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Teopus-14. 3aragouHoe BelecTBO — BoAa. Tpu cocrosiHust BoAbl. MIHTEepecHOe O BOJE.

['unote3sl mpoMCXOXKIAEHHUST BOABI Ha 3emiie, 3HaueHUE (QU3NYECKUX M XUMHUUYECKUX
CBOMCTB BOJIbl, CTPOCHUE MOJIEKYJIbI BOJbI, OObSICHEHUE CBOMCTB BOJbI B PA3JIMUYHBIX arperaTrHbIX
COCTOSHUSIX. POJIb BO/IBI B dKU3HH YEJIOBEKA.

IIpakTuka-2 4 DKCcKypcus Ha OCEHHIO0 pupoxy. [IpoBeneHre HabmONeHI TPOSBICHUS
buzndeckux sBieHU oceHblo. Cozmanue mnpeseHTaruun «@Puszuka OceHpro». Pabora ¢
[Tporpammoii Power Point 1o co3ganuto criaiiios.

TEMA 3. IEPBOHAYAJIBHBIE CBEJAEHUSA O CTPOEHUU BELHLIECTBA (44)
Teopus-4u. [InanupoBanue PpU3NUECKOTO HKCIIEPUMEHTA — KakK J0Ka3aTh Teopuro. Ot Jlekapra
10 Hammx gHeil. bpoyHoBckoe nBmxkenue. Hano-texnonoruu. Counnenue «Mukpomup». Mukpo
BEJIMYMHBI B HALLIEH KU3HH.

IIpakTuka-24 Pacmupenue Ten npu HarpeBaHuu. M3mepenue ckopoctu muddys3un. Monenu
arperaTHbIX COCTOSIHHM (UTpa)

TEMA 4. B3BAUMOJIEMCTBHUE TEJI (8u)

Teopus-2u. MexaHndeckoe IBWKCHHE W B3auMoneicTBhe. Kak OBICTPO MBI JIBHKEMCS
(cmoxenne ckopocteit)? Korma mbr aBmkemcs Bokpyr ConHia ObicTpee - AHEM WM HOYbIO?
[Ipumepsl pa3nuYHBIX 3HAYCHUI BEJIMYMH, OMHUCBHIBAIOIINX MEXAaHUYECKOE JIBH)KEHHE B JKUBOU
npupoze. Mcnonb3oBaHue B TEXHUKE TPUHIIMIIOB JIBH>KEHUSI )KUBBIX CYILIECTB. SIBJI€HUE HHEPLIUH.
«HenonswxkHas OamrHs». UTto nzydaer craruka? Bujsl paBHOBECHS.

IIpakTuka-6u.  V3mepeHue OBICTPOTHI peaklUU dYeloBeka. M3mepeHue CKOpPOCTH XOIbOBI.
OKCIIepUMEHTAIBHBIC JIOKA3aTebCTBA SBJICHHUS WHepHuH. [loAroroBka BHIEOPUIBMA TIPO
aBieHne uHepuuu. M3mepenne maccel 1 kamm Boabl. OmnpeneneHue IUIOTHOCTH MPUPOTHBIX
marepuanoB. Ompenenenne o0beMa W IUIOTHOCTH cBoero tena. OmpeneneHne oObEMa(Macch)
MIPOJYKTOB B yIakoBKe. M3roToBiieHre paBHOBECHOM UIPYyLIKU. Penienue 3anau.

TEMA 5. PA3 3AJJIAYKA, 1BA 3AJJAUKA (44)

Teopus-Su. [IpaBuna pemenus u opopmitenus 3aaad. [Touck ommbok. Pemenne 3aHnMaTebHBIX
3ana4. Pemenue 3anau B popmare [TN3A.

TEMA 6. PU3UKA U BPEMEHA T'OJA: ®U3UKA 3UMOM (2u4)
Teopusi-1u.  CHer, nen, u Mmerens. CHexXUHKHA B Bo3ayxe. CHexxuHku Ha 3emue. Croucras
CTPYKTYypa CHEXHBIX TOKpOBOB. Pexxemnsimus. Jlen na 3emuie. [opHblil nenHUK. J[BUKeHUE TeTHUKA.
Kakue ObiBatoT MeTenu. MHUKpOCTpyKTypa HH30BBIX MeTeneil Bomubel Ha chery. Kak maneko
NEPEHOCUTCSl cHer Merenblo. [IbuieBble Oypu M METenu: CXOJACTBO M paznnuus. Pusuka y
HOBOT'OJTHEU EJIKU.

IIpakTuka-1 4 @®usuka - Hayka O mpupoge. MOXHO JM U3ydaTb NMPUPONY 3UMOMN?
IIporynka Ha 3UMMHIOIO IIPUPOLY.
TEMA 7. CWJIbI B TPUPOJE(114)
Teopusi-54. Cuna — BeKTOpHas BeIMYMHA (AMHAMUYECKOe peleHne 3a1a4). Bec u HeBecoMOCTb.
Cuia tpenus. Counnenne «Mup 6€3 TpeHHsS».

3aKoH BCEMUpPHOTO TAroreHus. CTpoeHHe CONMHEYHON cucTeMBl. [ [11aHeThl 3eMHOM TPYIIIEI.
[Tnanerpl-rurantel. Cuma TSKecTH Ha Opyrux miaHetax. CrnytHukd rianet u Jlyna. HaGnronenue
Jlynsl. Masnble Tena, opOUTHI U MEPUOJUYHOCTh KOMET. «3BE30MNaAbl», UM MoYeMy 3Be3/Ibl He
naznaroT? 3Be3qHoe Hebo. Co3Be3nnsa. 3HaKOMCTBO C MMPOrpaMMaMH 10 acCTpOHOMUU. Bpems u ero
n3Mepenue. Kanennaps.

IIpakTuka-64. 3annmarenbHbli onbIT «lIlapuk Ha HUTHY. Onpenenenne HeHTPa TIAKECTH
Tesna. 3aHUMaresbHbIE (UTYpbl Ha paBHOBecue. M3roroBinenue conHeuHblx yvacoB. Co3naHue
JYHHOTO KaJieHJapsi ¢ TMOMOIIbI0 mporpamMMbl Power Point. M3amMepeHue keCTKOCTH TPYKUHBI.
W3mepenune koddduimenta Cuiibl TPEHUS CKOJIBXKEHUS Ha KpBUIbIE IIKOJBI W JAPYTHX
ITOBEPXHOCTSIX.

TEMA 8. PA3 3AJIAUKA, JIBA 3AJIAUKA (4u)



Teopus-24. Cucrema CH n ee 3HaueHue. /[nHamuyeckoe pelieHUE 3a1a4 Ha CIOKEHUE CHIL
Pemenune 3annmarensHbIX 3a1a4. Pemenne 3amxaq B popmare [TU3A.

IpakTuka-24. Onpezenenne Beca CyMKHU IIKoJIbHUKA. OnpeneneHne Macchl U Beca BO3Ayxa B
KOMHare.

TEMA 9. JABJIEHHUE (64)

Teopusi-2u. J[laBnenue TBepAbiXx Ten. 3akoH Ilackansa. JlaBieHwe B KUIKOCTH.
l'uapocrarnueckuii mapagokc. ArmochepHoe mnaBieHue. Pomb armochepHOro maBieHUs B
npupoje. AtmocdepHoe AaBiieHue u noroga. ToHOMETp, MaHOMETPhL. ATMOc(hepHOe 1aBiIeHHE B
*u3HU denoBeka. Kak mbl gpimmmM? Kak Mbl béM? «lopHast 6051e3HbY, BIHSHHE aTMOC(HEpPHOTO
JIaBJICHUSI Ha CAaMOYYBCTBHE JItOACH. Perienre 3aHuMaTeNbHbIX 3a/1a4.

IMpakTuka-44. l3ydyenue 3aBUCUMOCTHY AABJICHUS OT IUIOIIAIA TOBEPXHOCTH C ITOMOILBIO
JlaT4YHKa JaBJIeHUs. 3aHUMaTeNIbHbBIC OMBITHI «[lepeBEpHYTHIN cTakan», «POHTaH B KOJIOe», «SIHI10
B OyTbUIKe». [IpuOOpHI N M3MEpeHUs NaBJICHUS — M3TOTOBJICHHE Oapomerpa. ATMocdepHoe
napinenue u Meaunuua. lnpun, nunerka, MmeaunuHckas OaHka. KpoBsHoe naBieHue.
OrnpeneneHue JaBieHUsT KpOBU Yy uenoBeka. OrmnpesesieHHe BBICOTHI 3/[aHHUS C MOMOIIbIO
OGapomertpa.

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

Teopus-14. Temneparypa. Tepmometp. [IpuMepsl pa3IuuHbIX TeMIIEpaTyp B IPUPOE.
IIpakTuka-2u. Okckypcusi Ha nipupoxay. [IpoBeneHue HaOMIONEHUM TPOSBICHUS (HUIUYECKUX
ABJICHUI BeCHOMU. V3MepeHue Temreparypsl MOYBbl Ha IIyOMHE U MOBEpXHOCTHU. MccnenoBanue
KalMWUISIPHBIX SIBJICHUM.

TEMA 11. JHEPI'UA (124)

Teopusi-S4. PaznnunHbie BUABI 3HEPTHM, UCIOJIB3YEMBIE JIFOAbMHU, W HUX 3amnacbl. KocBeHHBbIE
u3Mepenus. [louemy pabora u sHepruss MMEIOT OAHY €OUHHIYY u3MepeHus? HecucremHble
€AVHUIBI. DHEPTHs U MHUINA: OCHOBHI MPaBUJIBLHOTO MUTaHUS. PelieHne 3aHUMaTENbHBIX 3a/1a4.
Pemenue 3anau B popmare [TN3A.

IIpakTuka-74. MI3MepeHne KUHETHYECKOW SHEPrun Teia. Msmepenue noTeHuaibHON SHEPTUN.
Menro mikonpHuKa. Co3gaHue Mpe3eHTaluyd O MpaBUiIbHOM nmutanuu. OmpeaeneHue paboTH U
MOIIIHOCTH pyK. OmpeneneHne MexaHM4ecKoil paboThl IMpU MpbDKKE B BhICOTY. OmnpeneneHue
CpeaHell MOIHOCTH, pa3BuBaeMoil mpu Oere Ha auctanuuio 100M. Ompenenenue cpenHen
MOIIIHOCTH, Pa3BUBAEMOM NpU npucenanuu. Mi3mepenne cperHe MOITHOCTH, Pa3BUBAEMOM IpU
noaseMe mo JsectHuue. OnpeneneHue BBIUTPHILIA B CHJIE, KOTOPBIA JaeT MOABUKHBIM U
HenonBkHbIN 0510K. CpaBHenune KI1/] mogBukHOTrO 6710Ka M HAKJIOHHOM TJIOCKOCTH.

TEMA 12. ®U3UKU U JIUPUKHU (44)

Teopusi-24. ®u3uka B XyJ0)KECTBEHHbBIX IPOU3BEICHUAX. JlOCTHKEHNS COBPEMEHHOM (DU3HKH.
IIpakTuka-24. M3roroBnenrne camMoAeabHBIX KapTUH «PHU3MKa B BECENbIX KAPTHHKAX». YPOK-
npezacrasieHne «Pusznueckue (Hoxkychl». 3amyra 3IEKTPOHHON mMpe3eHTanuu «Mup miazaMu
buzuka».

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

Teopus-24. Kaxoit mecsn sera camblii xkapkuii? JKapkoe neto u muensl. Kak u korna npaBuibHO
cpe3arh 1BeThI? Ha kadensx "myx 3axBarbIBaeT'.

IIpakTuka-34. OnbITe HA 1a4e. DKcKypeus «PU3nKa y BOLOEMay.

8 ki1ace

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

Teopus-S4. Beognoe 3ansatue. MHCTpykTax IO OXpaHe Tpyda Ha 3aHATHAX. IlorpemHocTs
npsimbix u3mepenuit. Kimace Tounoctu npubopon. Utenne rpaduxa. BeiBoasl mo pesyiabraram
skcriepuMenTa. Llena nenenus mkanel npubopa. KocBennsie usmepenus. [IpaBuna npoBeneHus
HIKOJIHOTO 3KcnepuMeHTa. OQopMiieHne JIeKTpOHHOro oTueTa 00 3KcnepuMeHTe. Pemenue
3a/1a4.



IIpakTnka-3 4. M3Mmepenue (U3NYECKHX BEJIWYMH C MOMOIIbIO IU(POBOI Jabopatopuu u
nocrpoenue rpagpukos. lccnenoBaHue 3aBUCUMOCTH CHIIBI  YOPYTrOCTH OT Beca Tela.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS OT IPYIKUMAIOIIEH CUIIbl. DKCIEpUMEHT [ anuies.
TEMA 2. IPOEKTHAS JEATEJIBHOCTD I1IO ®U3UKE (74)

Teopusi-3. YTo Takoe HayuyHBIA MPOEKT M KaK ero moAroroBuTs? CutTyarus u npodiema. AHaiu3
croco0oB pemeHust mpodieMbl. TpeboBaHus K ucciienoBarenbckoi pabore. IlinanupoBaHue
nesTeabHOCTH. TpeboBaHus K 0pOPMIIEHUIO IPOEKTHOM paboThI 1o (husuke.

IIpakTuka-4 4. BeimonHeHne MUKpO-TIpoekTa B rpymme. OGopMiIeHUE U 3alTUTa.

TEMA 3. MOJIEKVJ/IAPHASA ®U3UKA (114)

Teopus-74. «BonmebHOE» CBONCTBO dHEPTHH. MaKpo M MHKPO MapaMeTphl U MX CBS3b.
®da3oBbie mepexoasl. BoasHoil map B armocdepe: oOpa3oBaHue 00JaKOB, TyMaHa, POCHI, WHES.
AtMocdepHble ocaaku: cHer, rpai. Touka pocsl. IloBepxHocTHOE HaTspkeHue. KanumsipHble
SIBJICHUA U IBUYKEHUE KUJIKOCTU TI0 TpyOam. 3akoH bepHysu, moapeMHas cuia Kpsiia. Mopckue
TedeHUsA. COBPEMEHHBIE MATEPHAJbl: HCIOJIb30BAaHUE KOMIIO3UTOB, JKUJIKHE KPUCTAJLIBL.
['padmueckoe mpecTaBiIeHne TEIIIOBBIX IporeccoB. Pemenue 3anau B popmare [TU3A.
IIpakTuka-44. OKCIepUMEHTAIBHOE JOKA3aTEIbCTBO PA3JIMYMUS CBOMCTB BEUIECTB B PA3JIMYHBIX
arperaTHblx COCTOAHMAX. Hekoropbele CBOMCTBAa KpUCTAIOB. M3roroBiieHMe camoIeNbHBIX
npubopoB. M3mMepeHne BIa)XKHOCTH BO3JlyXa B IMOMELICHUM M Ha yiuue. M3mepeHue ckopocTu
MCHIAPEHUs pa3IMYHbIX BEIIECTB. 3aHUMATEIbHbIE OIBITHI M BOIPOCHI: KUIIEHUE BOJIbI B OyMaKHOM
KOpOOKe, KHUIIEHHE BOAbl KOMHAaTHOW Temmeparypbl. M3MepeHune CHilbl MOBEPXHOCTHOIO
HarsbkeHus. lllapuk B asponnHamuyeckod TpyOe. BrlpamuBaHue KpucTaiia COJIM Ha OCHOBE.
M3roroBieHne MakeTa KpPUCTAJUIMYECKOM PpEUIeTKH Kommo3uTta. M3rorosieHue Mopenu
peaktuBHOTO ABUrarens. M3yuenue padbotsl JJBC Ha MakeTe U 3JIEKTPOHHON MOJIEIH.

TEMA 4. ®PU3UKA U SJIEKTPUYECTBO (194)

Teopus-84. Dnekrpuyeckue sBICHUS. DIeKTpu3anus Ted. [IpuHIun paboThl cKaHepa.
AtmocdepHoe amekrpuuectBo. I'pozoBas Tywa. Ilpupona monnun. Kakue ObIBaroT MOJIHUM.
[Tpunummne! anekrpode3onacHocTi. OCHOBHBIE XapaKTEPUCTUKH A1.TOKa. HecucreMHble eqMHUIIbI
paboTsl ToKa. Pemienue 3agad.

IIpakTuka-11y

B3auMHoe nputskeHne u ortankuaHue «CynTaHOBY; ONBITHI MO AekTpu3auuu. Habmonenue
pa3IUYHBIX BHJIOB HCKpPOBOro paspsana. lcciegoBaHune mPOBOIHUKOB UM HENPOBOAHHUKOB
snekTpudecTsa. [lomyyeHune 51.TOKa B JKHUIKOCTH, 3JeKTpoiu3. M3rotoBnenue Oarapelku.
OKCIIepUMEHTAJIbHOE  JI0Ka3aTeNbCcTBO 3akoHa Owma. V3yueHue pa3nMuHBIX COEIMHEHUN
npoBoAHUKOB. Co31aHue pa3IMYHbIX NPUOOPOB(MIPYIIEK) HA OCHOBE AIIEKTPOJBUIATENS.
OKCIIepUMEHTAJIbHOE  JIOKa3aTenbcTBO  3akoHa  Jlxkoyna-Jlenma.  Co3maHue  cyeTyuka
AIIEKTPOIHEPTUHU U U3yUEHHE €ro padoThI.

TEMA 5. ®DU3UKA KOCMOCA (3u4)

Teopusi-14. ®usnueckas npupona HedecHslx Ted. IloneTsr k apyrum ruianeram. Poib
KOCMOCa B >KM3HU COBPEMEHHOIo o0IecTBa. MexayHapoiHOE COTPYAHHUYECTBO B OCBOEHUU
KOCMOCa.

Ipakruka-2 4. Cozganne snexTpoHHOM mnpeseHTanuun  «Kocmoc. Mcropus
KOCMOHABTUKW». [1oroToBKa Npa3gHOBaHUs AHS KOCMOHABTUKH.

TEMA 6. MATHETU3M (54)

Teopusi-24. Maruutnoe nosne 3emnu. Kommac. MarauroOuosnorus. Marautseie Oypu.
®eppomarnetuku. Cuna Jlopenna. /[BrmkeHue 3apsyKEHHOW YaCTULBI B OAHOPOAHOM MAarHUTHOM
nosie. Jlromunecuenuus. [onsipublie cusHus.

IIpakTuka-34y. l3ydyeHWe MArHWTHBIX JIMHUM TIOCTOSHHOrO MarHuTa. M3ydeHue
MarHUTHBIX CBOMCTB pa3ianuHbIX BeulecTB. Urpa «bannana o mo0siieM KkaMHe».

TEMA 7. HPOEKTHAS JEATEJBHOCTD (74)

Teopusi-24. Kax nmoarorosuts u opopmuts nokinan? Kynsrypa Beictymienus. Oparopckoe
HCKYCCTBO.

IIpakTuka-54. BeinonHeHne U 3a1IMTa HHAUBUAYAJIBHBIX U TPYIIIOBBIX IPOEKTOB.
TEMA 8. CBETOBBIE ABJIEHUS (64)
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Teopusi-24. YerpoiicTBo onTHuecKkux npudopoB. Mzyuenune ycrpoiicTBa oroanmnapara.
Panyra. ®u3uka BO3HUKHOBEHHS pajyrd. XOA CBETOBOIO Jiyda B Kamuie AOXIs. OnTudeckue
WILTIO3HH.

IpakTuka-44. Mccinenopanue: «CBeT B )KU3HU )KUBOTHBIX U YEIOBEKA», «JlOCTHKEHUS 1
MEePCIEKTUBBI UCIIOJIb30BaHUS CBETOBOM dHEpruu COJIHIIA YETOBEKOM.

Paznoxenue Oenoro cmera. HaOmiomenuss B Mukpockonm U Tteneckorn. Co3mgaHue
rojorpammsl. MI3roToBiieHHEe Kaiei10cKona.

TEMA 9. JOCTHXXEHUSI COBPEMEHHOMN ®U3NUKH (44)

Teopus-3u. Ilpumepsl TOBapoB, CO3JaHHBIX C HCIOJIB30BAHUEM HAHOTEXHOJIOTUH U
IIPUYMHBI UX YHUKaJIbHBIX CBOWCTB. HecmaunBaeMble U BCErlla YMCThIE BETPOBBIE CTEKIIA, TUCKU
konéc u T.n. Co3laHHBIE HAa OCHOBE HAHOYACTHIl OKCHJA THTaHAa U cepedpa MOBEPXHOCTH,
obmanatorue 0aKTepUITUIHBIMU CBOHCTBAMH.

Pa3Butne BoenHo# Texuuku. 7 Mas - Jlens paauo. HoBocTtu ¢pusnku u kxocmoca.
IIpakTuka-1 4 Oxckypcuss Ha MmecTHy0 ATC. IloaroroBka BBICTYIUIEHHH O JOCTHKEHMSIX
COBPEMEHHOU (PU3UKU.

9 KkJacc

TEMA 1. BBEJJEHHE (54)

Teopusi-44. BBomHoe 3aHsTHe. HCTpYKTaX MO OXpaHE Tpylna Ha 3aHATHSAX. AOCOIIOTHAs U
OTHOCHUTEJIbHAS MTOTPEIITHOCTH MPSMBIX U3MepeHuid. [IoBTOpeHre: TUIOTHOCTD, TaBIICHUE, SHEPTHUs
U pabota, MoJIeKynspHas hu3HKa.

IpakTuka-1 4. 3mMepenne GU3NICCKUX BEIIMINH U BRIYHCICHUE ITIOTPEITHOCTH.

TEMA 2. ®U3UKA B 3AJJAYAX U DKCIIEPUMEHTAX (19 4)

Teopusi-164. [IBrxeHue Tena Moj JAEHCTBUEM CUJIbI TshKecTH. bammucTtruka. AGCONIIOTHO
ynpyruii ynap. 3axon bepnynnu. I¢pdexr omnepa. Onpenenenne npocTpaHCTBEHHOW CKOPOCTU
3Be3l. BpalmarenbHoe [ABMXKEHME TBEpAOro Teja. YCIOBHUS pPAaBHOBECHsSI TBEPAOIro Tela.
Oo6pazoBanue ConHeuHol cuctembl U IutaHeT. CpezacTBa COBpeMEHHOM CBsi3H. CHCTEMBbI
actponaBurauuu (GPS u I'monacc). ®usmka 1 BOGHHas TEXHUKA.

Pemrenne 3a1a4 MOBBIIEHHOM CIIOKHOCTH.

IIpakTnka-13u.  MccnenoBaHue 3aBUCUMOCTH JalbHOCTU IOJieTa OT yIla K TOPHU3OHTY.
DKCIepUMEHTHI Ha paBHOYCKOPEHHOE BM)KEHUE. OKCIEPUMEHTAIbHOE JI0KAa3aTeIbCTBO 3aKOHA
COXpaHEeHHs MMIylIbca. OKCIHEpUMEHTbl Ha BpallleHHe TBepAoro Ttena. M3rorosieHue
NPOCTEHUIIET0 WHAYKIIMOHHOTO TeHeparopa NepeMeHHOro Toka. HalOmioneHune sBIeHHS
camounaykiuu. Crnoxenue kosnebaHui, ¢urypsl Jluccaxxy Ha ocummiorpade. Buzyanuzamus
3ByKa C TOMOMIBIO JIa3epa.

Kaneﬂnapﬂo-TeMaTuqecxoe IJIAaHUPOBAHUE

7 KJacc

Hara
Ne Ne Tema
n/n

1. BBenenue (44)

1 1 BBonnoe 3anstue. Mactpykrax no Th. Ilone3nsle cchliku Mo GU3UKE B
WuTepuer. Metosbl n3ydyeHus pU3NUecKuX sSBJICHHM.
2 2 ®dusnueckuil skcriepuMenT. IIpasumia nposeneHus NIKOJILHOTO

skcniepumenTa. [lorpemnocts npsimeix uamepenuit. Il/p: M3smepenue
($U3MUEeCKUX BEJTMYMH C TOMOIIBIO IIM(PPOBOH 1abopaTopuu.

w
w

I1/p: Onpenenenre oobeMa Te pa3IuyHON HOPMEI.

4 4 | I/p: U3mepenue TOIIMHBI 1UcTa OymMary.




2. ®u3uKa u BpeMeHa roga: pusuka ocenbio (34)

9) 1 3aragouHoe BeHecTBo — Boja. MIHTepecHoe o BoJe.

6 2 I1/p: Dxckypcus Ha oceHHIor0 npupony. [IpoBenenue HabmoneHNUN
MPOSIBIICHUSI (PU3UIECKUX SBICHUI OCEHBIO.

7 3 I1/p: Co3manme npe3enrtanuu «Puznka Ocenpro». Padbora ¢ [IporpamMmmoit
Power Point 1o co3ganuto criaiiios.

3. IlepBoHayaibHBbIE CBEJCHUS 0 CTPOEHUU BellecTBa (44)

8 1 Ot Jlexkapra 10 Hamux gHel. bBpoyHOBCKOE IBUKEHUE.

9 2 [TnanupoBanue GU3NIECKOTO IKCIIEPUMEHTA — KaK J0Ka3aTh TEOPHIO.
I1/p: Paciiupenue Tei npyu HarpeBaHuu.

10 |3 I1/p: Nsmepenue ckopoctu quddy3um.

11 |4 Hano-texHonoruu. MUKpO BeJTMYMHBI B HAIIICH JKU3HU.

4. Bzaumoneiictue TeJ (84)

12 1 MexaHndyecKoe IBUKEHUE Y B3aUMOIENCTBUE.

13 |2 I1/p: M3mepenne CKOpOCTH XOIbOBI.

14 |3 I1/p: [logroroBka BuaeohmIbMa Mpo SBJICHUE HHEPIHH.

15 |4 I1/p: U3mepenne maccol | Kamiy BOAbL.

16 |5 I1/p: Onpenenenre MIOTHOCTH MIPUPOAHBIX MAaTEPUAJIOB.

17 |6 I1/p: Onpenenenne o6bEMa(Macchl) MPOAYKTOB B YIIAKOBKE

18 |7 Urto uzyuaer cratuka? Bujbl paBHOBECHSL.

19 |8 I1/p: U3roroBneHue paBHOBECHON UTPYILLIKH.

5. Pa3 3agauka, 1Ba 3ajga4uka (44)

20 |1 [IpaBuna pemenns u opopmiteHus 3a1ad. [Touck ommoOoK.

21 |2 Pemenue 3a1a4 Ha MEXaHUYECKOE IBUKEHUE

22 |3 Pemenue 3a1a4 Ha MIIOTHOCTH

23 |4 Pemenue 3anau B hopmare [TM3A

6. ®u3uka u BpemMeHa roja: ¢pusuka 3umoii (24)

24 |1 Il/p: ®usuka - Hayka o nmpupone. MoXXHO 1M M3y4yaTh NPUPOAY 3UMOM?
ITporynka Ha 3UMHIOIO IPUPOY.

25 |2 Cuer, sien, 1 MeTesb. OU3NKa y HOBOTOHEH €IIKH.

7. Cuabl B npupoge(114)

26 |1 Cuta — BEKTOpHAs BEJIMUMHA (JMHAMUYECKOE pelIeHre 3a/1a4).

27 |2 | 3akoH BceMUpHOro tsaroreHus. CTpoeHue comHeyHoi cucrtemsl. Cuiia
TSHKECTH Ha APYTHX TUIAHETaX.

28 |3 CnytHuku miianet u JIyna. Habmronenue JIyHbl.

29 |4 Marnsie Tena, OpOMTHI U TEPUOTUYHOCTH KOMET. «3BE30MAbI», WIH
1I0YEMY 3Be3/1bl He MaJatoT?

30 |5 | 3Be3mHoe HeO0. Co3Besaus. I1/p: 3HAKOMCTBO ¢ TIPOTPaMMaMH 10
ACTPOHOMHUU.

31 |6 I1/p: OnpeneneHue LEHTpa TAKECTH TENA.

32 |7 I1/p: 3anumarenbHble GUTYpH HA pAaBHOBECHE.

33 |8 | Bpems u ero usmepenue. Il/p: M3rotoBieHne COITHEYHbBIX YaCOB.

34 |9 Kanenmaps. I1/p: Co3nanve TyHHOTO KaJIeHAAps ¢ TIOMOIIBIO MPOTPaMMBbl
Power Point.

35 | 10 | I/p: M3mepenHwne KeCTKOCTH TPYKHHEI.

36 | 11 | II/p: Usmepenue ko3¢ UIIMEHTA CUIIBI TPEHHS CKOJIBKEHHSI Ha KPbUIbLIE
IIKOJIBI U IPYTUX MTOBEPXHOCTSX.

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

37 |1 Cucrema CH u ee 3HaueHue. Pemenune 3anau.

38 |2 | Pemmenwne 3ana4 B hopmare [T13A.
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39 |3 Pemenue 3annmarensubix 3aaa4. Il/p: OnpeneneHue Beca CyMKu
IIKOJTbHHKA.
40 |4 Junamuueckoe pernieHue 3agad Ha cioxkenue cui. II/p: OnpeneneHue

MAacCChbl M1 B€Ca BO31yXa B KOMHATC.

9. laBJjenue (64)

41 |1 Jasnenne tBepapix Tei. Il/p: 3ydyenne 3aBUCHMOCTH 1aBIEHUS OT
TUIONIA/IM TOBEPXHOCTH C MOMOIIBIO JaTYMKa JTaBICHUS.

42 |2 Jasnenue B xuakoctu. ['uapocrarnueckuii napagaokc

43 |3 I1/p: 3anumarenbHblie onbIThl «IlepeBEpHyYTHIN cTakan», «DoHTaH B
Kos10ey, «SI|1o B OyTHUIKEY.

44 |4 Tonometp, manomeTpsl. I1/p: ITpuOops! 1715 U3MEpeHus AaBIECHUS —
M3TOTOBIICHUE OapoMeTpa.

45 |5 AtmocdepHoe naBieHue B )KU3HU denoBeka. Kak Mbl apimmm? Kak Mbr
neéM? «lopHast 0ose3HbY, BIUSIHUE aTMOC(EPHOTO JaBICHUS Ha
CaMOYYBCTBHE JIFOZICH.

46 |6 Kpossinoe nasnenue. Il/p: Onpenenenue gaBneHus KpoBH Yy UeJIOBEKa.

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

47 |1 | Temneparypa. Tepmomerp. [Ipumepsl pa3TudHBIX TEMIEPATyp B IPUPOJIE.
I1/p: M3mepenue Temieparypbl MOYBbI Ha TITyOWHE W IIOBEPXHOCTH.

48 |2 I1/p: Dxckypceus Ha npupony. [IpoBenenue HaOMIOAECHUI TPOSBICHUS
(U3NYECKUX SIBJICHUN BECHOI.

49 |3 I1/p: MccnenoBanue KanwIsipHBIX SIBJICHUN.

11. Dueprus (124)

50 |1 | Pa3nwuHble BHJIBI SHEPTUH, HCIIOJIB3YEMbIC JTFOIbMU, M MX 3aIachl.

51 |2 | KocBennsie m3mepenus. I1/p: M3amepennie KMHETHUECKON SHEPTUU TEJa.

52 |3 I1/p: M3mepenne NoTeHIMAIBHON SHEPTHH.

53 |4 [Touemy paGoTa U SHEPTUS UMEIOT OIHY SAUHUILY U3MEPEHHUS?
Hecuncremubie e TMHATIEL.

54 |5 | DHeprus u nuia: OCHOBHI MpaBuibHOTO MuTanus. Il/p: Menro
IIKOJIbHUKA

5 |6 I1/p: Co3nanue npe3eHTauu o MpaBUILHOM MUTAaHUU

56 |7 I1/p: Onpenenenne MexaHU4eCcKoi pabOThI TPHU MPBIKKE B BHICOTY.

57 |8 I1/p: Onpenenenue cpeHEN MOIITHOCTH, pa3BUBaeMOM TP Oere Ha
nucta"uo 100M.

58 |9 | II/p: Ompenenenue BEIMTPHIIIA B CHJIE, KOTOPBIN TaeT MOABMKHBIA U
HETNOJIBUKHBIN OJIOK.

59 |10 | II/p: Cpasuenue KIIJl monBmkHOTO OGJI0OKA ¥ HAKIIOHHON TUIOCKOCTH

60 | 11 | Pemrenue 3aHMMaTeNbHBIX 3a70a4.

61 | 12 | Pemenue 3amga4 B popmare [THM3A.

12. ®u3uku u Jupuku (44)

62 |1 ®Pu3nKa B Xy0)KECTBEHHBIX ITPOU3BEICHUSX.

63 |2 | JloctmxeHUs COBpeMEHHOW (DU3HKH.

64 |3 Il/p: Ypok-npencraBienune «Puznyeckue GoKych».

65 |4 I1/p: 3amura snexTpoHHON Tipe3eHTanuu «Mup razamu Gu3uKay.

13. ®u3nka u BpeMeHa roaa: (pusuka Jjerom (54)

66 1 Kakoit mecsn nera cambliii xapkuii? JKapkoe nero u myensl. Kak u xorna
IIPaBUIILHO cpe3arh 1BeThl? Ha kauensax "ayx 3axBarbiBaer".

67 |2 I1/p: OnbiTel Ha nade. Dkckypeus «Pusuka y Bogoemay.

68 |3 Ceoboonas mema

69 |4 Ce0600Hast mema

70 |5 Cesoboonas mema
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8 ki1ace

No

Tema

Jlara

1. ®uszuka

U BpeMeHa roja (moproperue) (84)

[EEN

BBoanoe 3ansaTHe. IHCTpyKTa)xX 110 0XpaHe Tpyaa Ha 3aHsaTusx. Il/p:
N3mepenne pu3nueckux BEJIMYHMH € IOMOIIBIO LU(POBOH 1ab0opaTopuu U
MOCTPOCHHE IPa(HKOB.

I1/p: UccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Beca Tela.

I1/p: VccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT IPUKUMAIOUIEH CHUJIBL.

Pemrenne 3a1a4 Ha MEXaHNYCCKOEC ABHKCHUC

Pemenue 3a71a4 Ha INIOTHOCTD

Pemrenne 3aJa4 Ha JaBJICHHC

N[O~ IWiIN

Pemenwue 3aaq Ha paboty

8

Pemenue 3amau B popmare [ITM3A

. [IpoexTHas nesaTeabHOCTDH MO pusuke (74)

OIN|ONO|OB W

1

UTto Takoe Hay4HBIH MPOEKT U KaK €ro MoAroToBuTh? CuTyarus u
npoOiema.

[EEN
o

N

AHanu3 cnoco0oB pemieHus mpoodsieMbl. TpeOGoBaHMs K UCCIIEIOBATEIbCKON
pabore. [InanupoBaHue NESITEIHHOCTH.

11

TpeboBanust K 0pOPMIICHHIO IPOEKTHOM pabOTHI 1o (u3HKe.

12

I1/p: Brinonnenne MUKPO-NIPOEKTa B TPYIIIIE.

13

I1/p: BrinonHenne MUKPO-NIPOEKTa B TPYIIIIE.

14

[ep} &2 R NS N OS]

I1/p: Odopmiienue u 3amura.

15

7

I1/p: Odopmienue u 3amura.

3. Moaekyasipuas ¢pusuka (114)

16 |1 «BomnmebHoe» cBOHCTBO 3Hepruu. Makpo 1 MUKpO apaMeTphl U UX CBSI3b.
®azoBbie nepexopl. I1/p: DKciepuMEeHTaIBHOE TOKA3aTeIbCTBO PA3ITUIHS
CBOMCTB BEILIECTB B Pa3IMYHBIX arperaTHbIX COCTOSHUSX.

17 |2 Bopasnoit map B armocdepe. Touka pocsr. I1/p: U3mepenne ckopoctu
UCMApEHMs Pa3JINYHbIX BEIIECTB.

18 |3 [ToBepxHocTHOE HaTskeHue. Kanunspusle siBnenus. [1/p: Mzmepenne
CHJIBI TOBEPXHOCTHOT'O HATSKEHUSI.

19 |4 | 3axon bepHymiu, nogbemMHas cuiia Kpbula U JBHKEHUE KUAKOCTH O
Tpyoam. Mopckue Teuenus. Il/p: apuk B a3poguHamMuyueckoil Tpyoe.

20 |5 I1/p: 3aHuMarenbHbIE ONBITHI U BONPOCHI: KUIIEHUE BO/IbI B OyMaXKHOM
KOpPOOKe, KATIEHHE BOJIbl KOMHATHON TEMITEPaTyPHI.

21 |6 I'padmueckoe npeacTaBiIeHNE TEMIOBBIX IPOLIECCOB.

22 |7 Pemenue 3anau B popmare TTM3A.

23 |8 | Hexoropsie cBoiicTBa kpuctasmios. I1/p: BeipamuBanue kpucTaiia cojau Ha
OCHOBE.

24 |9 CoBpeMeHHbIE MaTepHallbl: HCIOIb30BAHNE KOMIIO3UTOB, XKHUIKHUE
kpuctamsl. I1/p: M3rotoBienne MakeTa KpUCTAIUTMUECKON PEIIETKH
KOMIIO3HMTA.

25 | 10 | II/p: U3yuenue pabotel IBC Ha MakeTe M SJIEKTPOHHON MOJIEITH.

26 | 11 | Ceoboonas mema

4. ®u3uka u diekTpuiecTBo (194)

27 |1 Dnekrpuyeckue siBiaeHus. Inexrpusanus ten. [l/p: mpubdop Ban ne
['paada; onbITH O AIEKTPU3ALIUH.

28 |2 I1/p: VccnenoBanne MpOBOIHUKOB U HEITPOBOJTHUKOB IEKTPHUUECTBA.

29 |3 I1/p: U3zrotoBnenune 6arapenku.
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30 |4 Pemenue 3a1a4 Ha COCTaBICHUE AMEKTPHUICCKUX CXEM.

31 |5 I1/p: Ilonydenue 31.TOKA B )KUJKOCTH, IEKTPOJIU3.

32 |6 I1/p: Uzydenue paboThl cBeTO- U (hOTO-TMONIA

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

34 |8 YerpoiictBo ommetpa. Il/p: M3mMepenne conpoTUBIICHUS PA3IMUHbIX
MIPOBOJTHUKOB

35 9 Pemenne 3amau Ha 3akoH OMa

36 | 10 | Pemenwue 3amau B hopmare [TM3A.

37 | 11 | Il/p: 3aamMateNbHbIN OMBIT: cep/le Ha OaTapeiike

38 |12 | Il/p: 3aHUMaTEIBHBIN OIBIT: BPAIICHHUE KUJIKOCTH OT AICKTPUIECTBA,
CBETSIINECS OTYPIIBI

39 |13 | Il/p: V3yueHue pa3auyHbIX COCTUHEHHUH MPOBOTHUKOB.

40 | 14 | Il/p: Pemenne mpakTHYECKUX 3a/1a4 HA COCTABJICHHE AICKTPUUCCKUX CXCM.

41 15 | Pemenue 3a1a4 Ha pacyeT MEKTPUICCKON LIETIH

42 | 16 | HecucreMHble eTMHUITBI paOOTHI TOKA. PacyeT CTOMMOCTH AIIEKTPOIHEPTHH

43 | 17 | BeITOBBIE ANIEKTPONTPUOOPHI, KJIACC SHEPTONOTPEOICHHSI

44 18 | II/p: DxcnepuMeHTaAlIbHOE JT0Ka3aTeNnbCTBO 3akoHa Jlxkoyns-Jlenna.

45 | 19 | Pemenue 3ama4y

5. ®u3uka kocmoca (34)

46 |1 3akonbl Keriepa. Pemenue 3amau

47 |2 I1/p: Co3nanue snexTpoHHOi npezenTanuu «Kocmoc. Ucropus
KOCMOHABTHKI.

48 3 Baxxneiimme actpoHOMUYECKHE COOBITHS TO/IA

6. Marnerusm (54)

49 |1 I1/p: V3yueHre MarHUTHBIX CBOMCTB pa3nnyHbIX BeuiecTs. Il/p: Usyuenue
MarHUTHBIX JIMHUHI IOCTOSIHHOT'O MarHuTa.

50 |2 | MarautHoe nosne 3emin. Komnac. Marauroouonorust. MarHuTHeie Oypu.
DeppoMarHeTUKH.

51 |3 Cuna Jlopenua. JIBwkeHue 3apspDKEHHOM YacTHIIBI B OJHOPOIHOM
MarHUTHOM nosie. Jiromunecnenuus. IonsipHble cCUsIHUS.

52 |4 I1/p: Urpa «bannama o Jr00s1IeM KaMHey.

53 |5 I1/p: Urpa «bannama o Jr00s1ieM KaMmHey.

7. IlpoekTHas AeATeIbHOCTD (74)

4 |1 Kak noaroroButs u opopMuth qoxsiajn?

55 |2 I1/p: BeinosiHeHre WHANBUAYAJIBHBIX M IPYIIOBBIX POEKTOB.
56 |3 I1/p: BeinonHeHre WHAWBUIYAIBHBIX W TPYIIIOBBIX MTPOEKTOB.
57 |4 I1/p: BeinosiHeHre MHANBUAYAIBHBIX M IPYIIOBBIX POEKTOB.
58 |5 I1/p: BeimonHeHre WHAWBUIYAIBHBIX W TPYIIIOBBIX TPOEKTOB.
59 |6 Kynerypa BoicTymiennsi. OpaTopckoe HCKYCCTBO.

60 |7 I1/p: 3amuTa HHAMBUAYAIBHBIX M IPYNIOBBIX TPOEKTOB.

8. CBeroBble siBj1eHus (64)

61 |1 | Pagyra. ®usuka BOSHUKHOBEHUS paayry. X0/ CBETOBOTO Jiy4ya B Karlie
JTOXKJIS.

62 |2 I1/p: N3roroBnenue kajaeiockona.

63 |3 I1/p: Pa3noxxenue 6enoro crera.

64 |4 VYerpoiicTBo ontuueckux npubopos. M3ydyenue ycrpoiicta poToannapara.
I1/p: HaGmrofieHnst B MUKPOCKON M TEJIECKOIIL.

65 |5 Il/p: UccnenoBanue: «JlocTuxKeHHs U EPCTIEKTUBBI UCIIOIb30BAHUS
cBeToBOM sHepruu CoJHIIa YeTOBEKOM.

66 |6 OnTHYecKue WILTIO3HH.

9. locTusKeHHs COBPeMeHHOH pusnku (44)
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67 |1 Oxckypeust Ha MecTHYI0 ATC. TTonroroBka BBHICTYIUIEHHH O JOCTHKCHHSIX
COBPEMEHHOM (DU3UKH.

68 |2 [Tpumepsl TOBapOB, CO3JaHHBIX C UCMOIB30BAHUEM HAHOTEXHOJIOTUN 1
MPUYMHBI UX YHUKAJIHHBIX CBOWCTB.

69 |3 PazButne BoenHo# TexHuku. 7 Mas - Jlens paauno. HoBoctu ¢usukmu.

70 |4 Ceobo0Has mema

9 kJ1acc

Ne Tema Jara

1. Beenenue (54)

1 1 Bromnoe 3ansatue. UHcTpykTax mo Th. AOcontoTHas U OTHOCHTEIIbHAS
MOTPEIIHOCTH MPSMBIX U3MEPCHHIM.

2 2 IIp: M3mepenue puznyecKrux BETUYUH U BHIYUCICHHE MOTPEIIHOCTH.

3 3 [ToBTOpEHME: TIIOTHOCTD, AaBIICHUE.

4 4 [ToBTOpEHUE: SHEPTHS U padoTa.

3) S) [ToBrOopenue: MoneKynsipHas Gu3MKa.

2. Mexanuka (84)

6 1 IIp: Onpenenenne yckopeHusi CBOOOAHOTO MaICHUS.

7 2 IIp: DxcnepuMeHThl Ha PABHOYCKOPEHHOE JIBUKEHHE.

8 3 JIBu>KeHue Tena moJ| IeUCTBUEM CHIIbI TshkecTH. bannmucTuka.

9 4 Ip: HccnenoBanne 3aBUCMIMOCTH TAJIBHOCTH TOJIETA OT YITIa K TOPU30HTY.

10 |5 JIBu>kKeHUe Tesa Mo HaKJIIOHHOW TUIOCKOCTH. JIBUKEHHEe CUCTEMBI Tell

11 |6 Pemenne 3amay Ha 3akonsl HbroTOHA

12 |7 Bpamarensaoe neukenue tBepaoro tena. OopazoBanue ComHEUHON
CHCTEMBI U IJIAHET.

13 |8 IIp: OnpenencHue KOAPPUITUSHTA TPESHUS CKOIBKEHUS, JKECTKOCTH
MPY>KUHBI.

3. 3akonbl coxpaHenus (64)

14 |1 IIp: DkcnepuMeHTaIbHOE JOKA3aTeIbCTBO 3aKOHA COXPAHEHHSI UMITYJIbCa.

15 |2 Pemenue 3a1a4 Ha 3aKOH COXPAHEHUS UMITYNbCa

16 |3 Omnpenenenue nepuosa M 4acToThl KojeOaHU MaTeMaTu4ecKoro
MasiTHUKa, MOMEHTA CHJIBI, ICHCTBYIOIIETO Ha PhIYar.

17 |4 IIp: DkcnepuMeHTaIbHOE JOKA3aTeIbCTBO 3aKOHA COXPAHEHHSI SHEPTUH.

18 |5 Penienne 3a1a4 Ha 3aKOH COXPAHEHHUs] YHEPTUH.

19 |6 Pemenwe 3a1a4 Ha 3aKOHBI COXPAHEHHS MTOBBIICHHOMN CIIOKHOCTH

4. Padora u 3Heprus (54)

20 |1 IIp:Onpenenenne paboThI CHIIBI YIIPYTOCTH TIPH MOABEME TPy3a C
TTOMOIIBIO TOABUYKHOTO HJTM HETIOABM)KHOTO OJI0Ka, pabOThI CHUJIBI TPEHHUS.

21 |2 IIp: Onpenenenne onTHUECKOM CUITBI COOMpPAIOIIEH JTMH3BI.
DKcliepuMeHTallbHBIE 3a/1aHus 2-ro Tuna. McciaenoBanue 3aBUCIMOCTH
CHJTBI YIIPYTOCTH, BOSHHUKAIOIIEH B MPYKUHE, OT CTETIEHH JIe(hOpMaIluu
MIPY>KUHEI.

22 |3 Pemenue 3amannii 6a30BOro ypoBHs 10 TeMe « TeTIoBbIe SIBICHUS)

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

24 |5 IIp: MccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOTBKEHUS OT CHIIBI
HOPMAaJILHOTO JIaBJICHUS, 3aBHCUMOCTH TIeproia KoJeOaHmi
MaTeMaTHYEeCKOTO MAasiTHUKA OT JIJIMHBI HUTH.

5. daexkTpomarauTHblie siBjaenus (104)
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25 1 IIp: MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIICH B
HpOBOI[HI/IKe, oT HaHpﬂ)KeHHH Ha KOHIIax HpOBO,Z[HI/IKa, CBOI>'ICTB
M300paKCHHMSI, TOJy4EHHOTO C TIOMOIIBIO COOMPAIOICH JIMH3HI.

26 |2 IIp: OnpeneneHue MEKTPUIECKOTO COMMPOTUBIICHHS PE3UCTOPA, PaOOTHI
AIEKTPHUUECKOTO TOKA, MOIIHOCTH JIEKTPUIECKOTO TOKA.

27 |3 IIp: DxcnepumMeHTanbHbIE 3a0aHus 3-To Tumna. [Iposepka 3akoHa
MOCJIEA0BATEIFHOTO COSANHEHUS PE3UCTOPOB IS IEKTPUIECKOTO
HaNpsOKEHUS, 3aKOHA MapajlIeIbHOTO COSMHEHUS PE3UCTOPOB ISl CUIIBI
AIIEKTPUUECKOTO TOKA

28 |4 | Pemenue 3amanuii 6a30BOTO YpOBHS 10 TeMe «DJIEKTPOMArHUTHbIE
SIBIICHHSD)

29 |5 CocTraBieHHe YKBUBAJICHTHON CXEMBbI

30 |6 Pacuer snexkrpruueckux nernei

31 |7 IIp: Onpenenenue K111 ObITOBBIX 351eKTpONPHOOPOB

32 |8 | Pemenue 3aganuii 6a30Boro ypoBHs 1o teMe «KBaHTOBBIE SIBICHUS»
33 9 Pemienue xauecTBEHHBIX 3a1a4.

34 10 | Ceoboonas mema

Crioco0bl OLIEHKH YPOBHSA 10CTHKEHHSA 00y4aI0INXCH

KauecTBO OATOTOBIEHHOCTH Y4aIUXCsl ONPEAEIIAETCS KaU€CTBOM BBIITOJIHEHHBIX UMHU
pabot. Kputepuem olieHkH B JaHHOM Cllydae SIBJISIETCS CTENEHb OBJIAJCHUSI HaBbIKAMU pabOThI,
CaMOCTOATENIBHOCTh U 3aKOHYEHHOCTh Pa0OThI, THIATEIIbHOCTh SKCIIEPUMEHTA, HAYYHOCTb
IIpeIaraeMoro peleHus NpoodaemMbl, BHEIIHUN BUJ U KaY€CTBO pabOThI Mpubopa Ui MOJEINH,
COOTBETCTBHE HCCIIEA0BATEILCKOI paboThl TpeOyeMbIM HOpMaM U IpaBUiIaM O(QOpPMIICHHUS.

[ToompurensHO# (POPMOIT OLIEHKH TPYy/a yYaIIUXCs SBISETCS TEMOHCTpaIus pador,
BBITNIOJTHEHHBIX YYaLIMMKCS U BBICTYIUIEHHE C PE3YJITaTaMU UCCIIEJOBAHUMN IIepe]] pa3InyHbIMU
ayIUTOPHSIMHU (B KJIacce, B CTAPIIMX U MIIQJIINUX KJIaccax, YUYUTEIsIMH, eJaroraMu
JIOTIOJTHUTEIBHOTO 00pa30BaHMs) BHYTPH LIKOJIBI.

Pabota ¢ yueOHbIM MaTepransoM pa3zHooOpa3HbIX (HOpM J1aeT BO3ZMOKHOCTh KaXKAOMY UX

ydyaluuxcs rmpoaBUTbL CBOU CIIOCOOHOCTH (B oOactu CUCTEMATU3all TCOPETUUCCKUX 3HaHPII>i, B
00acTH pemeHus CTaHIapPTHBIX 33J1ad, B 00JIACTH PEIICHHUS HeCTAHIAPTHBIX 3aj1a4, B 00JacTH
MCCJIeI0BATENBCKOM paboThI U T.11.). CUTyalnu ycrexa, CO3alolIne MOJIOKUTEIbHYIO
MOTHUBAIIUIO K JCATCIIbHOCTHU, ABJIAIOTCA BaXXHBIM q)aKTOpOM Pa3sBUTHA TBOPUYCCKUX U
MO3HABATEIBHBIX CIIOCOOHOCTEHN yJaIuxcsl.
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