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INOACHUTEJIBHASA 3AIINCKA.

PaGouass mporpamma Kypca BHEYpOUHOUM [ESATEIBHOCTH «3aHMMarenbHas Qu3uka» sl 9 kiacca
COCTaBJIEHAa B COOTBETCTBHUH C TpeboBaHUsIMU DeiepalibHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
OoCHOBHOro obmuiero obpazoBanus (nanee — ®I'OC OOO) m nucem MuHHCTEpCTBa 00pa30BaHUS U HAYKU
Poccutickoii ®enepanmu «O0 n3ydeHun npeaMeTHon oonactu «Dusnkay.

Kypc paccuntan Ha 34 yaca (1 yac B HeleI0) U UMEET CBOEH LIENbIO PA3BUTHUE MBILUICHUS, TIPEXKIIE
BCEro, ¥ (OpMUPOBAHUE CHCTEMHOTO MBIIIEHUS, TOAroTOBKY K OI'D 1o dusuke.

Nzydenne npenmera «Pu3HKay CIOCOOCTBYET PEIICHHUIO CICAYIONIUX 3a/1a4:

e OBJIaJeHHU 00YYAIONMMUICS METOaMH HAyYHOTO TIO3HAHUS U METOJaMU HCCIIeIOBaHUS OOBEKTOB H
ABJICHUY NIPUPOABL;

e mpuoOpereHHs OOYYAIOUUMHCA 3HAHHUA O MEXaHMYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX,
KBAaHTOBBIX SIBICHUSX, (U3NUECKUX BETHMUMHAX, XapAKTEPU3YIOIINX ITH SBICHUS;

e (QopMmupoBaHHE y OOydYarOUIMXCsl YMEHUH HaONI0AaTh NMPUPOIHBIC SBIECHUS M BBIIOJIHSATH OIIBITHI,
nabopaTtopHble pabOThl U 3KCHEPUMEHTAJIbHBIC MUCCIEIOBAHUS C MCIIOJIB30BAaHUEM HU3MEPHUTEIbHBIX
puOOpoOB;

e OBJaJeHUs OOYYAlOIUMHCS TaKUMHU OOLICHAYyYHbIMM HOHATUSMH, KaK IPUPOIHOE SBJICHUE,
SMIMPUYECKHU YCTAHOBJIEHHBIH (hakT, mpobiema, TIUIOTe3a, TEOPETUYECKUH BBIBOI, pE3YJIbTar
JKCIIEPUMEHTAIILHON IIPOBEPKH;

e [OHMMaHUE OOYyYalOIIUMHUCS OTJIMYMA HAy4dHbIX JaHHBIX OT HENpPOBEpEeHHOH UH(OpMaLuy,
LEHHOCTH HayKH JJIsl yJIOBJIETBOPEHUS OBITOBBIX, IPOU3BOJACTBEHHBIX M KYJIbTYPHBIX OTpeOHOCTEH
YEJI0BEKA.

IleHHOCTHBIMH OPHEHTHPAMH IIPY OCBOEHUH Kypca CIIy»KaT: COLMaJIbHAsL COIMIAPHOCTD, TPY U TBOPYECTBO,
HayKa, UCKYCCTBO, IPUPOJA, YEJIOBEUECTBO U €r0 Pa3BUTHE.

2. PE3YJIBTATHI OCBOEHUSI KYPCA BHEYPOUHOM JEATEJIBHOCTHA
3AHUMATEJIBHASA ®U3UKA»

N3yuenune xypca BHEYpOUHOU JEATEILHOCTH «3aHUMAaTeIbHas (U3UKa) HaMpaBlIeHO Ha (OpMUPOBAHUE
JUYHOCTHBIX,  MeTampeIMeTHbIX M TMpPeIMETHBIX PpPe3yJbTaTOB OOyUYEHHs, COOTBETCTBYIOIIMX
TpeOoBaHUSIM (enepaibHOrO TOCYJapCTBEHHOTO 00pa30BaTENIbHOIO CTAaHJIApTa OCHOBHOIO OOIIEro
oOpa3zoBaHus:

JIMYHOCTHBIE Pe3yJIbTaThl:

1. @®opMHpOBaHME OTBETCTBEHHOTO OTHOILIEHUS K YYEHHUIO, TOTOBHOCTM U CIOCOOHOCTH K
caMo0OOpa30BaHUI0 W CaMOPA3BUTHUIO HA OCHOBE MOTHBAllUM K OOYyYEHUIO U TO3HAHUIO, Pa3BUTHE
CaAMOCTOATCIBbHOCTH B HpI/I06peT€HI/II/I 158 COBepHIGHCTBOBaHI/II/I HOBBIX 3HaHHI>'I;

2. @opMUpOBaHUE II03HABATEIBHBIX HWHTEPECOB, PA3BUTUE HWHTEIUIEKTYalbHbBIX, TBOPYECKUX
criocoOHOCTeH, (OopMUpPOBAaHUE OCO3HAHHOTO BBHIOOpAa M TIOCTPOEHUE NalbHEUIEeH WHIWBHIYaTHHOU
TPaeKTOPUH 00pa30BaHUS;

3. Bocnuranue poccHicKoN IpaKJaHCKOM MIEHTHUYHOCTH: MaTPUOTU3MA, YBaxeHus1 K OTeuecTny,
OCO3HAHHUs BKJIaJa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAYKU;
4. DopMHpPOBaHUE LEIOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTUKU, YOEKIECHHOCTH B BO3MOXKHOCTH TO3HAHWS TPUPOABI, B
HEOOXOMMOCTH Pa3yMHOTO HCIOJIb30BaHUS JOCTIKEHUNW HAyKW WM TEXHOJOTHH JUIsl JaJdbHEHIIero
pPa3BUTHS YEIIOBEUECKOTO OOIIECTBA, YBAXKECHHSI K TBOPIIAM HAyKU M TEXHHUKHU, OTHOIIEHUS K (PU3HUKE KaK K
AIIEMEHTY OOIIeYeI0BEYEeCKON KYIbTYpHI;

5. YMenue KOHTPOJIMPOBATH ITPOLICCC U PEC3YyJIbTaT yqe6H0171 U HUCCJIEIOBaTEILCKOM IEATEILHOCTH B
mponecce N3y4CHUs 3aKOHOB IIPUPOAEI;
6. q)OpMI/IpOBaHI/IC KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H_ICHI/II/I U COTPYAHUUYCCTBC CO

CBEpCTHHKAMH, JETbMHU CTapIIEro M MIIAJIIEr0 BO3pacTa, B3POCIBIMHM B Ipolecce 00pa3oBaTeIbHOMH,
00I11eCTBEHHO NOJIE3HOH, yUeOHO-HCCIeJ0BATEIbCKOM, TBOPUECKON U IPYTUX BUIOB JESTEIBHOCTH;



7. DopMUPOBAHHUE OCHOB KOJIOTMYECKON KYIBTYPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
OKOJIOTUYECKOTO MBIIUICHHUS, PAa3BUTHE OIBITA JKOJIOTHYECKH OpPUEHTUPOBAHHOW pedreKcHBHO-
OLICHOYHOM JI€ATEIbHOCTU B JKU3HEHHBIX CUTYaLUAX

8. KpuTUYHOCT,  MBIIUICHUS, WHULMAATUBA, HAXOJYUBOCTh, AKTHUBHOCTh IMPU  PEHICHUH
MIPaKTUYECKUX 3a1ad.

MeranpeaMeTHble pe3yJabTaThl:

1. YMeHue caMOCTOATEIbHO OIpPENeNsITh EJId CBOEro OOyueHus, CTaBUTh U (HOPMYIHpOBaTh AJsi ceOst
HOBBIC 33]1a4¥ B yu€0e, pa3BUBaTh MOTHBBI U HHTEPECHI CBOCH MO3HABATEIHPHON JACSITEILHOCTH;

2. YMeHue COOTHOCUTh CBOM JEHCTBHUS C IJIAaHUPYEMBIMH PE3YIbTaTaMH, OCYLIECTBISATh KOHTPOJIb CBOEH
JIEATETbHOCTH B IIPOLIECCE JOCTHKEHHUS pe3ylbTara, ONpelNeNsiTh CHOCOObl ACHCTBUHA B paMKax
NPEUIOKEHHBIX YCIOBUM M TpeOOBaHMM, KOPPEKTHPOBAaTh CBOM JCHCTBHSI B COOTBETCTBUU C
M3MEHSIOLIEHCS CUTYalluEN;

3. YMeHue onpenensaTh NOHATHS, cO3aBaTh 000OIIeHHs, yCTaHABINBATh aHAJIOTHUH, KJIacCU(UIIUPOBATh,
CaMOCTOSITEIILHO BBIOUPATh OCHOBAHUS U KPUTEPUU JIJIs KIacCUPHUKAIIHH;

4. YcraHaBIMBaTh NPUYNHHO-CIIEACTBEHHBIE CBA3U, CTPOUTh JJIOTUUECKOE PACCYKICHUE, YMO3AKIIIOUEHUE
(MHAYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTUH) U JeJIaTh BBIBOJIbI;

5. Pa3BuTHE KOMIIETEHTHOCTHM B 00JacTH UCHOJIb30BaHUs HHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA;

6. IlepBoHauanpHble NpEACTaBICHUS 00 HUAEIX M O Meronax (U3HKH Kak 00 YHUBEPCATbHOM
WHCTPYMEHTE HayKH M TEXHUKH, O CPEICTBE MOJICIIUPOBAHUS SBJICHUN U TIPOLIECCOB;

7. YMmenue BUeTh GU3NYECKYIO 33/1a9y B KOHTEKCTE MPOOIEMHON CUTyallud B APYTUX AUCLUUILIIMHAX, B
OKPYKAIOLIEH )KU3HU;

8. YMeHHe HaXOAUTh B pa3IUYHbIX HCTOYHUKAX HH(POPMALIKIO, HEOOXOIUMYIO TSl pelieHus: (GU3nuecKux
3a/a4, W TPEJCTABIATh €€ B TOHATHON (opMe, NMPUHUMATH PEHICHHE B YCIOBHSIX HEIOJIHON WU
M30BITOYHOM, TOYHON WIJIM BEPOSTHOCTHON MHGOpMAIIHH;

9. YMmeHHME OpraHU30BBIBaTH YYEOHOE COTPYIHHUYECTBO M COBMECTHYIO JIEATEIBHOCTh C YYHTEIEM H
CBEpPCTHUKAMM; pPa0OTaTh WHIUBUAYaJIbHO M B TpYIIeE: HAXOAUTh OOIIee pEelIeHHWE W paspeliaTh
KOH(DITUKTHI HA OCHOBE COTIACOBAHUS MO3UIUHI M ydeTa HHTEPeCOB; (hOpMyIUpOBaTh, ApTYMEHTHPOBATh U
OTCTauBaTh CBOE MHEHUE.

10. YMeHue BbIABUTATh TUIIOTE3bI IIPU PEIICHUH 3a1a4ui TIOHUMATh HEOOXOMMOCTh UX TIPOBEPKH;

11. IloHuMaHue CYIIHOCTH alrOPUTMHYECKUX MPEANHUCAHUI U YMEHUE JIECTBOBATh B COOTBETCTBUU C
MIPEIIOKEHHBIM aJITOPUTMOM.

IIpeamMeTHBbIe pe3yJIbTaThI:

1. Oco3HaHMe LIEHHOCTU U 3HA4eHUs (PU3MKM M ee 3aKOHOB JJIsi NMOBCEJHEBHOM KM3HHM YEJOBEKa U ee
pOJIY B Pa3BUTUHU MAaT€pUaIbHON U T1yXOBHOHN KYJIbTYPBI.

2. ®opmupoBaHHE TNPEACTABIECHUN O 3aKOHOMEPHOH CBS3M M INO3HABAa€MOCTHU SBJIEHUH MPHUPOIBI, 00
O00BEKTMBHOCTH HAY4YHOTO 3HaHHUS, O CUCTeMOoOpasyromed poiu (U3MKH Ui Pa3BUTUS JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH.

3. ®opmupoBaHUE NPEACTABICHUH O 3aKOHOMEPHON CBS3M U IMO3HABAEMOCTU SIBICHMH MPUPOJIBI, 00
00BEKTUBHOCTH HAyYHOTI'0 TIO3HAHMSI, O CUCTEMOOOpa3yrolel poiau (pU3UKHU sl pa3BUTHA IPYTHX HayK,
TEXHUKH U TEXHOJIOT .

4. ®opMupOBaHHE TEPBOHAYATIBHBIX MPEACTABICHUN O (DU3MUYECKON CYIIHOCTH SIBICHHHA MPUPOIBI,
BHUJIaX MAaTE€pPUH, YCBOCHHUE OCHOBHBIX HJIEH MEXAHWKH, MOJEKYISPHOU (U3HKH, IJICKTPOJIUHAMHKH,
(Gbu3MKK aToMa ¥ aTOMHOTO sJipa.

5. VYcBoenue cmbicia (PU3MUECKUX 3aKOHOB, PACKPBIBAIOUINX CBA3b (DM3UYECKUX SBICHUU, OBJIAZICHUE
MOHSTUMHBIM arapaToM U CUMBOJUYECKHUM SI3BIKOM (DU3HKH.

6. dopmHupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4deHUs (yHIaMEHTAJIbHBIX 3aKOHOB
Gbu3MKKN; YMEHUsl MOJIb30BaThCS METOJAaMU HAy4YHOTO IO3HAHMS NMPHUPOABI: MPOBOAUTH HAONIOAEHUS,
CTPOUTH MOJIENTU U BBIIBUTATh TUIIOTE3bI, OTBICKUBATh U (POPMYIHPOBATH JOKA3aTENbCTBA BBIABUHYTHIX
TUIIOTE3; MJIAHUPOBATh M BBINOJHATH JKCIIEPUMEHTHI, IPOBOJUTH NPSIMbIE U KOCBEHHBIE M3MEPEHUS C
UCIOJIb30BaHUEM TpUOOPOB, 0OpabaThiBaTh pPE3yNbTaThl M3MEPEHHUH, IMOHMMATh HEH30EKHOCTD
MOTPEIIHOCTEN JIIOObIX HM3MEPEHUH, OLEHHBATh T'PAaHUIBI MOTPEIIHOCTEH HM3MEPEHUH, MPEeICTaBIATh
pe3yabTaThl U3MEPEHUH ¢ TOMOIIBIO Ta0IHIL, rpaduKoB U GopMyIL.



7. OOHapyXeHHE 3aBHCUMOCTH MEXIy (DU3MYECKUMH BEIMYMHAMH, BBIBOA W3 JIKCIIEPHUMEHTAJIHHBIX
(akTOB M TEOPETUUYECKUX MOIeNeH (pru3nuecKkue 3aKoHbl, O0BSICHEHNE TIOIYYeHHBIX PE3YIIbTaTOB;

8. Ilonmmanue Pu3NUECKUX OCHOB M MPHHIIUIOB ACHCTBUA (pabOThI) MAIIMH M MEXaHU3MOB, CPEJIICTB
NEpCABUIKCHUS U CBAIA3H, GBITOBI:IX HpI/I60pOB, MPOMBIIIUICHHBIX TCXHOJIOTMYCCKHUX IMPOLECCCOB, BIIMAHUSA
UX Ha OKPYXKAIOUIYIO CPEy; OCO3HAHME BO3MOXKHBIX MIPUYNH TEXHOTEHHBIX U 3KOJIOTHYECKUX KaTtacTpod;
9. ®opmupoBaHHE YMEHHUS NPUMEHITH TEOPETUYECKHE 3HAHUS MO (HU3MKE HA TMPAKTHKE, pPELIaTh
du3nveckue 3a1a4yn; MIAHUPOBATh B MOBCETHEBHOM JKU3HU CBOU JCUCTBUS C IPUMEHEHHEM ITOTyUYCHHBIX
3HAHUHA 3aKOHOB MCXaHHUKHU; YMCHUS IIOJIb30BATHCA (1)I/I3I/I‘I€CKI/IM TEKCTOM (aHaHI/IBI/IpOBaTB, HU3BJICKATh
HEOOXOIMMYI0 HH(OpMAIMI0), TOYHO ¥ TPAMOTHO BBIPAKATh CBOM MBICIH C IPUMEHEHHEM
MaTeMaTH4eCcKoi TCPMUHOJIOTUN U CUMBOJIMKU, IPOBOAUTH KHaCCI/I(i)I/IKaL[I/II/I, JIOTUYCCKUEC O6OCHOBaHI/I$I;
10. BiageHue 6a30BbIM NOHSATHIHBIM alliapaToM MO0 OCHOBHBIM Pa3JieliaM CONIEPIKaHHMSL.

3. COAEP)KXAHUE KYPCA BHEYPOUHOM JAEATEJBHOCTU «3AHUMATEJIbHASA
OPU3UKA»

TEMA 1. KHHEMATUKA -7 YACOB.

CnocoObl  omucaHusi MeXaHW4YecKoro nBrbkeHus. Cuctema orcuera. [IpsMonuHENWHOE BHXXEHHE.
[IpsiMonMHEiHOE PaBHOMEpPHOE JBH)KEHHE MO IUIOCKOCTU. llepemelieHne u CKOpPOCTb NMpPU PaBHOMEPHOM
NPSIMOJIMHEMHOM JIBMXKEHUU TIO IJIOCKOCTH. OTHOCUTENBHOCTh JBIMKEeHUS. Ciokenue nBrokeHuid. [IpuHiumn
HE3aBUCUMOCTHU JBUKEHUU.

KpuBonuneitnoe npmxenue. [[BukeHue Tena, OpOIIEHHOTO MOJ YIJIOM K ropu3oHTy. PaBHOMepHOe
JBUKEHUE O OKPY)KHOCTU. YIiioBas ckopocTh. Ilepuon m yacrtora BpamieHusi. CKOpOCTb U YCKOPEHUE MpU
PaBHOMEPHOM JIBUKEHUH 110 OKPY>KHOCTH.

OmnpeneneHue CKOPOCTH PABHOMEPHOTO JIBIDKEHHUS TpPU UCIOJIB30BAHMM TpeHaxkepa «Oerosas
JIOPOKKAY.

HcTopuueckas peKOHCTPYKIHMS ONBITOB ['anmuiest mo ompeaeneHur0 yCKOPEeHUs CBOOOJHOrO MajeHus
Tell.

[TpuHIMIB pabOTHI TPUOOPOB I U3MEPEHUS CKOPOCTEH M YCKOPEHHIA.

[IpumeneHnne cBOOOTHOTO MAJACHHUS IJIs1 U3MEPEHUSI PEaKIIUU YeJIOBEKa.

TEMA 2. JMUHAMMKA - 8 YACOB.

WNuepumaneubie cuctembl otcuera. Cuma. 3akonsl HpioToHa. JIBMKeHHE Tena TMOA JCUCTBUEM
HECKOJIbKUX CUJI. JIBUKEHHE CHUCTEMBI CBS3aHHBIX Tell. J[MHamMuKa paBHOMEPHOTO JBMKEHHSI MaTepHaIbHOU
TOYKH 110 OKPYHOCTH.

Kiaccerl cun. 3akoH BcemupHoro tarorenus. /[suwxkenue nianert. MickycctBeHHble cnyTHUKUA. CoHEUHas
cucreMa. Mcropus pazsutus npencrasiennii o Beenennoit. Ctpoenue u sBontonus BeeneHHoi.

Hcropuueckast peKOHCTPYKIUs onbITOB KyiioHa 1 AMOHTOHA IO ONIPEICICHUIO BETMYUHBI CUJTBI TPEHUS
CKOJIb)KCHHS.

[TepBbie UCKYCCTBEHHBIE CTYTHUKU 3€MIIH.

Kak otnnmyaroTcss MexaHMUeCKre MPoLecChl Ha 3emile OT MEXaHUUYECKUX MPOIECCOB B KocMoce?

Tena CoTHEYHOM CUCTEMBI.

OTKpBITHS HA KOHUUKE TIepa.

TEMA 3. UMIIYJbC, PABOTA, DHEPI'USI - 5 YACOB

Nmnynbec. U3mMeHenne uMiynbca MaTepralIbHON TOUKH. CucTema Tell. 3aKOH COXPaHEHUs UMITYIIbCA.

Ipumeprvie memvl NPOESKMHBIX U UCCTE008AMENLCKUX PAOOM.:

PeakTuBHOE NBH>KEHUE B IPUPOJIE.

Paccnenosanue I TII ¢ mOMONIBIO 3aKOHA COXPAHEHUS UMITYIIbCA.

Mexanndeckast paboTta, MOIIHOCTh. KnHeTHUYecKast ¥ MOTeHIIMAIbHASI DHEPTHUU. MexaHndyeckast SHeprust
cucreMsl Tell. I3MeHeHne MeXaHMueCKOM SHEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTrUH.

Ompenenenre CpeTHE MOIITHOCTH YETTOBEKA 3 CYTKH.

Pacuer m3MeHeHMs MexaHWYeCKOW JHeprur O0ackeTOONBHOTO Ms4a 3a JUH YAap/CepHio yAapoB H
rpadguyeckoe MpeACcTaBICHUE 3aBUCUMOCTH U3MEHECHHSI SHEPTHUH OT KOJIMYECTBA YIapOB.

DKCHepUMEHTaNIbHBIC 3a/1a4K HAa UCIIOJIb30BAHUE 3aKOHA COXPAHEHUsI YHEPTUU.



TEMA 4. CTATUKA -2 YACA.
PaBHOBecue Tena. MOMEHT CUIIbI. YCIIOBHUS paBHOBECHUS TBEPAOIO Teia. [IpocTeie MeEXaHU3MBI.
Ompenenenre NeHTPOB MACC PA3TMYHBIX TEIl (TPH Crocoba).

TEMA 5. MEXAHUYECKHUE KOJTEGAHUS U BOJIHbBI — 3 YACA.

Mexanndeckue koneOanusi. [IpeoOpa3oBaHue DHEPrUM MPU  MEXAaHHMYECKHX  KOJcOaHUsX.
Maremarnueckuii W TPYXKUHHBIH MasTHUKH. CBOOOJHBIC, 3aTyXawIIWe ¢ BBIHYXKJICHHBIC KOJICOaHMS.
Pe3onanc.

Mexanundeckre BOJIHBL. J[JIMHA U CKOPOCTH BOJTHBI. 3BYK.

CrpyHHBIE MYy3bIKaJIbHBIE HHCTPYMEHTBHI.

KosnebarenpHbIie cCTEMBI B IPUPOC U TEXHUKE.

TEMA 6. 9JIEKTPOMATI'HUTHBIE KOJIEBAHUA 1 BOJIHbBI - 2 YACA.

[lepemennbiii anekrpuueckuil Tok. KoneGarenbHblii KOHTYp. BbeIHykneHHbIe u cBoOOmHBIE OM
Kojie0aHMsL.

OM BOJIHBI U UX CBOMCTBA.

[IpyHLIMIIBI pagUOCBSI3U U TEICBUACHHUS.

Bnusinue OM u3nydeHuil Ha )KUBbIE OPIraHU3MBI.

W3rorosiieHne yCTaHOBKHU I JEMOHCTPALMK ONbITOB 110 OMU.

OnexTpomariutHoe uznydenue CBY-neun.

TEMA 7. OIITUKA -4 YACA.

Hcrounukm cBera. JleHCTBUS CBeTa. 3aKOH NPSAMOJIMHEHHOIO paclpOCTPaHEHMsI CBETa. 3aKOH
orpakeHus cBeta. [locTpoenne n300pakeHui B IIIOCKOM 3epKaJe.

3aKOH NIPEJIOMIJIEHMSI CBETA Ha IIJIOCKOM I'PAaHUIIE IByX OJHOPOIHBIX Ipo3pauHbIx cpel. IIpenomnenne
ceera B npusMe. Jlucnepcus csera. fIBieHHME IOIHOIO BHYTpPEHHEro orpaxkeHus. JIuH3bl. ToHkue JIMH3BL
[Toctpoenue n306pakeHui, co3qaBaeMbIX TOHKUMH JUH3aMHU. [71a3 u 3perue. Onrtudeckue npudopsl.

WcTopus uccinenoBaHus CBETOBBIX SBJICHUM.

HcTopuueckas peKkOHCTpYKIMs Teaeckona ['anues.

H3rorosiieHne KaneuaocKona.

TEMA 8. ®DU3UKA ATOMA U ATOMHOI'O AJPA — 3 YACA.

Crpoenue aroma. [Tomtomenune u ucryckanue csera aromamMu. ONTHYECKUE CIIEKTPBI.

OmnsiTel Pesepdopaa. [Tnanerapnas mozaens aroma. CTpoeHHE aTOMHOTO sijipa. 3aps/I0BO€ U MaccoBOE
yucna. SlnepHble CUibl. DHEprusl CBSI3M aTOMHBIX siAep. 3aKOH PaJUOaKTUBHOIO pacrana. Anbda- u Oera-
pacnazgsl. I[IpaBuna cmenieHus.

SAnepusie peakuuu. Jlenenue u cunres suaep. AnepHas sHepretuxa. Mcrounuku sneprun ConHua u
3BE3].

Perucrpanust snaepHbIX H3MydeHUN. BiusHue pagnoOakTHBHBIX W3JYyYEHUH Ha JKMBBIE OpPraHU3MBI.
JlozumeTpus. DKoIorndeckre mpoodaeMsl siIepHOM SHEPreTHKY.



[ToypouHo-Temarnueckuii miad (34 yaca)

Ne TeMa Bun nesiteJibHOCTH Hcnoan3yemoe
YPOK o0opynoBanue (B TOM
a yucjie 000pyaoBaHue
00pa3oBaTeILHOIO
nenrpa «Touku poctay u
o0opynoBaHme
PEeruoHaJILHOI0 NPoeKTa
«udposasn
oOpa3oBaTe/ibHAsI cpeaa»
HAIMOHAJILHOIO NPOEKTa
«OQ0pa3oBaHue»)
Tema 1. Kunemaruka (7 yacon)

1/1 CriocoOmr omucanust | O6cyxnenne crarbu caita WWW. | HoytOyknu MOOMIJIBHOTO
MEXaHUYECKOro JIBM)KEHHs Kak | elementy.ru o  cnocobax onwmcaHus | Kiacca («dudposas
CHOCoObI OMMCAHUA | IBIKEHUS. AHANIM3 WUIIOCTPAaTUBHOIO | 0Opa3oBareibHas Cpenay),
(bYHKIIMOHATBHBIX Marepuajga Ha MpUMepe MYIBTQHIbMA | TIPOSKTOP
3aBHCHMOCTEH. «BoBKa B TpUIEBATOM IIapCTBE»

212 [IpsimonuHeiiHoe paBHOMEpHOE | BriBoa (bopmyIsl u3MeHeHus | JlepeBaHHbII OpycoK,
IBUKEHHE  TO0  IUIOCKOCTH? | KoopAuHaTel. Paborta B Manbix rpymnmax | Habop rpy30B,
CMoTps W3 Kakod TOYKH | HaJ| aJrOPUTMOM pEUICHHs 3a7ad MO0 | MEeXaHHYecKas CKaMbsl,
HaOIIOATh. . . yKa3aHHOU TeMe. JTUHAMOMETD,

IEKTPOHHBIA CEKYHJIOMED
c JaTYuKaMH,
MarHUTOYIPaBIIIEMbIC
TepKOHOBBIE JTaTYuKU
CeKyHJloMepa
(obopyoosanue «Toukxu
pocmay)

3/3 OTHOCUTENBHOCTh  JIBMKEHHUS. | Pabora B Manmplx  rpymmax — Haj
Crnoxenue nemxenuil. [Ipunaiun | co3nannem aNropuT™Ma pereHus
HE3aBUCUMOCTH JIBUKECHUH. KaueCTBEHHBIX M PpACUeTHBIX 3aJady 10

Teme «Mosl 3ajjaya Ha OTHOCUTEIBHOCTh
JIBYDKEHUS

4/4 Hctopuueckass pekoHCTpykuus | Beimonnenne mnpaktuuyeckux pador B | HoytOyku MOOUIIBHOTO
OTIBITOB [anunest O | MaJIBIX  TIpynmax, Mpe3eHTalus | | Kiacca («dudponas
OTIPEITICHUIO YCKOPEHUS J. 00CyXJIeHHE Pe3yJIbTaTOB oOpasoBarenbHasi Cpenay),

IIPOEKTOP. [Itarus,
NpsIMOM ¥ M30THYTHIN
kKem00, HIApHKH,
CEKYHJIOMEp.

5/5 Onpenenenue ckopoctH | O6cyxaeHue npeseHtanuii yqammxcs no | Hoyroyku MOOHMIJIBHOTO
PaBHOMEPHOTO JBW)KEHHSI TIPH | TIPEIIIOKESHHOW TeMaTHKe. KJlacca («udposast
MCTIOJIb30BaHUU TpeHaxepa oOpa3oBaTenpHas cpenay),
«OeroBasi TOpOXKKay. MTPOEKTOP

6/6 [Tpunuunsl paboTel MPUOOPOB | BeIMonHEHNE NpakTHUECKUX padoT B
IUIE W3MEPEHUs] CKOPOCTeH W | MalbIX  TpyNmax, TNpe3eHTAlus |
YCKOPEHHUH. 00CYXJIEHHE PE3YJIbTaTOB

717 [Tagaromue Tena. Ob6cyxnenue crareil caiita www. | HoyrOyku MOOUITBHOTO

elementy.ru o teme «Ilagaronue Tenay. | kiacca («dudposas
oOpasoBarenbHasi Ccpenay),
IPOEKTOP
Tema 2. lunamuka (8 4acoB)

8/1 Cuna Bonu, cuna yOexnenus | Urenue u oOcyxkaeHue Tekcta ctarbu | HoyrOyku MOOUIIBHOTO
wim  cwia —  Qu3Myeckas | caiita WWww. elementy.ru o kmaccax | kiacca («dudposas
BeITMYMHA? cun. O6cyxeHne MIPOM3BENICHUH | 0Opa3oBaTeNbHAsI  CPEIay)




KJIACCMYECKON JUTEepaTypbl, B KOTOPBIX | IPOEKTOP
OTMCBIBAIOTCS PA3JIMYHBIC CUIIBL.

9/2 N3mepenne wmaccel  Tema ¢ | [IpakTudeckas paboTa B MaJIbIX TPYIIIAX,
UCTOJNBb30BaHUEM  BEKTOPHOTO | pelleHHe 3aJadyd B  oOwEeM BHJE,
Pa3IoKEHUSI CUIIBI MpelcKa3aHue  pe3yabrata U €ro

MPOBEpKA OMNBITHBIM IYT€M, pacueT
MOTPEIIHOCTH TMPSAMBIX M KOCBEHHBIX
U3MEPECHUM.

10/3 | JIswxkenue Tena noxa aeictBueM | Pabota B Manbix  rpymmax  Han | [lItaTuB, peryar, qBa rpysa,

HECKOJIBKHUX CHJI CO3JaHHEM anroputMa peuieHus | n1Ba O6J0Ka, HUTb, JIMHEHKa,
KaueCTBEHHBIX M PpAaCUeTHBIX 3aJay; | JUHAMOMETP
COCTaBJICHUE aBTOPCKUX 3aJay IO TeMe | (obopydosanue «Toukxu
«Most 3ajaya Ha MPUMEHEHHE 3aKOHOB | pocmay)
Hproronay»

11/4 | [IBmkeHHE CHCTEMBI CBS3aHHBIX | Pabora B  Manbix  rpymmax — Haj | JlepeBsHHBIN OpYCOK,

Ten 0TpabOTKOW aJrOpUTMa pelIeHus 3ajad | Habop Ipy30B,
Ha TpUMEHEeHHWe 3akoHOB HploTOHA. | MexaHHuecKas CKaMbs,
CocraBneHne W pEUICHHE aBTOPCKHUX | TUHAMOMETD, 670K
3amau  mo Teme: «Mos 3amaya  Ha | HEMOJIBUKHBIMU, HUTD,
NpUMEHEHNE 3aKOHOB HbroTOHa» AJEKTPOHHBIA CEKYHIOMEDP

c JaTYuKaMH,
MarHUTOYIPaBIIIEMbIC
TepKOHOBBIE JTaTYuKU
CeKyHIoMepa
(obopyoosanue «Toukxu
pocmay)

12/5 | Uctopuyeckass pPEKOHCTPYKIUs | BoimonHenue mpakTtHueckux pabotr B | HoytOyku MOOMIJIBHOTO
onbIToB KynoHa 1 AMOHTOHA IO | MajIbIX ~ TpYNINax, Tpe3eHTanmus | | Kjacca («udposas
OTIpPE/ICTICHUIO BEIUYHHBI CUJIBI | 00CYKIEHUE PE3yabTaTOB oOpa3oBaTenbHasl Ccpenay),
TPEHHUS CKOJIBKCHUSI. IPOEKTOP

13/6 | IlepBbic UCKyCcCTBeHHbIE | Pabora B Manmplx  rpymmax — Hax
CITyTHUKH 3emiu. Kak | oTpaboTKOii anropuTMma perieHus 3aaad
OTIINYAIOTCS MEXaHHYECKHE | HA TPUMEHEHUE 3aKOHa BCEMHUPHOTO
mporeccbl  Ha  3emJie  OT | TSATOTEHUS.

MEXaHHYECKUX MpPOIECCOB B

kocmoce?

14/7 | Tena CoTHEYHOM CHCTEMBI. OO6cyxaenue NokiIanoB M mnpeseHtauuil | Hoyroyku MOOUIIBHOTO

yuanuxcst Ha Temy: «Mcrtopus pa3BuTHA | Kilacca («udposast
MIpeACTaBICHUI 0 Bcenennoii». | oOpazoBatenbHas cpenay),
N3yueHune pacroiokeHuss M JBUKEHUS | IPOEKTOP

TUTAHET C TOMOIIBIO MOJICTH-TEILTYPHSL.

15/8 | buomexaHHKa YeIOBeKa. Beimonnenne mnpaktudeckux pabor B | HoyrOyku MOOHMIJIBHOTO
MajbIX ~ Tpynmax, Tpe3eHTaus | | Kiacca («udpoas
00CyXIeHHE PEe3yIbTAaTOB oOpa3oBaTenbHas Ccpenay),

MTPOEKTOP

Tema 3. Umnyasc,

pabora, 3Heprus (5 yacoB)

16/1 | Kak BHI IXTy Ha30BeTe. .. Urenue u obcyxnaenue crarbu caita | HoyrOyku MOOHMIJIBHOTO
www. elementy.ru o0  3aMKHYTBHIX | Kjacca («udposast
cucreMax W 3aKOHE  COXpaHEHHs | oOpa3zoBaTeibHas Cpenay),
nMIyabca.  M3ydeHme W aHaIW3 | IPOEKTOP
WJUTIOCTPAaTUBHOTO Marepuasa Ha
npumepe mynsrdunpma «lIpukmodeHus
KanuTana BpyHremsi»

17/2 | PeaxtuBHOE IBIKEHHE B | OOcyxneHne NOoKIanoB M mpe3eHTanuii | Hoyroyku MOOHIILHOTO

pUpoJE. yuamuxcss Ha Temy: «PeakTHBHOe | Kiacca («[udposast
JBIDKEHUE B TIPUPOIEY. oOpasoBartenbHasi Cpenay),




MTPOEKTOP

18/3 | PaccienoBanue JATII c | Pabora B wmampix rpymmax  Haja | HoyrOyku MOOHMIJIBHOTO
IIOMOIIBI0 3aKOHA COXPAHEHUS | alTOPUTMOM  pelleHus  3aJad 10 | Kijacca («dudposast
UMITYJIbCa yKa3aHHOM  Teme  (Ha  mpumepe | oOpazoBaTenbHas Cpenaay),

BUJIEOMATEPUAJIOB U3 MHTEPHETA) IPOEKTOP

19/4 | OmnpeneneHue cpenneil | Pemenue 3KCrepUMEHTAJIbHBIX — 3ajad.
MOIITHOCTH YeJIOBEKa 3a CYyTKU. | BpIlomHEeHHe mnpakTuyeckoil paboThl B

MaJIbIX rpymnmnax, o0cyXieHune
PE3YJIBTATOB.
20/5 | Pacuer u3MeHeHus | Pemenue 3amau mo reme.
MEXaHUYECKOM  SHEepruM B
pa3HbIX 3a7a4ax
Tema 4. Cratuka (2 yaca)

21/1 | Onpenenenue LEHTPOB Macc | PemeHne skcriepuMeHTanbHBIX —3anad. | Habop Ten, rpy3 Ha HUTH,

Pa3IUYHBIX TEIL Brimonnenue mnpakTuueckol paboThl B | IITaTHUB
MaJlbIX rpymnmnax, o0cyxeHue
Pe3yNIbTaTOB.

22/2 | Tlpumenenue npocteix | U3yyenne u aHanu3 wuirocTpatuBHoro | HoyrOyku MOOUIIEHOTO
MEXaHH3MOB B CTPOWTENIbCTBE: | MaTepualia Ha MpHUMEpe MYIbT(QHIBMOB | Kiacca («udposast
OT 3€MJIIHKHU 10 HeOockpeba «YeOypamka u Iena cTpost pmom», | oOpazoBarenbHas Cpenay),

«Mayarackap» ¥ T.II. IPOEKTOP
Tema 5. Mexannueckue Kojie0anusi M BOJIHBI (3 yaca)

23/1 | Bumpl  MasTHHKOB M uXx | UteHue u oOcyxiaeHue crarbu caiita | HoyrOyku MOOWIJIBHOTO

KOJICOAHHUH. www. elementy.ru o Bumax koiaebaHuii u | Kjaacca («udpoas
MasTHUKOB.  M3yueHme u  aHamu3 | oOpazoBaTenbHas Ccpeaar),
pe3yJIbTaToB 9KCIIEPUMEHTOB C | mpoeKTop
MasiTHUKaMHU. Hlrarus, MasiTHUK

HUTSIHOM, CeKyHIOMep ¢
JTaTYNKAMH
(obopydosanue «Touku
pocmay)

24/2 | Yro nepeHOCHT BOITHA? PaGota B manbix rpynmax — Haj | HoyrOyku MOOHMIJIBHOTO
QIrOpUTMOM  peIlleHus  3ajad [0 | Kjacca («[qudposast
yKa3aHHOM  Teme  (Ha  mpumepe | oOpazoBaTenbHas Cpenay),
BHJICOMATEPUAIOB M3 HHTEPHETA) MTPOEKTOP

25/3 | KonebarenbHpie  cucteMbl B | OOcyxaeHHe NOKIaaoB M mpedeHTanuii | HoyrOyku MOOHMIJIBHOTO
MIPUPOIE U TEXHUKE yuamuxcsi Ha Temy: «KomebarenbHble | Kiacca («udposas

CHCTEMBI B IIPUPOJIE U TEXHUKEN. oOpa3oBaTenpHas cpenay),
MTPOEKTOP
Tema 6. D1ekTpOMArHUTHBIE KOJIe0aHUS U BOJIHBI (2 yaca)

26/1 | TexHuyeckoe  WCIOJNB30BaHHE | PelieHne SKCIepUMEHTaNbHBIX 3anad. | HoyrOyku MOOHMIJIBHOTO

cBOIcTB DM BOJIH. BoinonHenue mnpakTuueckoil paboThl B | Kilacca («[qudposast
MaJIbIX rpymnmnax, oOcyxaeHue | oOpa3oBaTenbHas Cpeaar),
pe3yIbTaToB. MTPOEKTOP

27/2 | Hackonbko BpenHo | Pemenne skcmepuMmeHTanbHbIX 3anad. | HoyrOyku MOOHMIJIBHOTO
AIIEKTPOMAarHUTHOE M3JIy4yeHHe | BrimonHeHne mnpakTuueckoil paboTsl B | Kiacca («qudposast
CBY-neun? MaJIbIX rpymnmnax, oOcyxaeHue | oOpasoBaTesbHas

pe3yIbTaToB. cpena»)p, MPOEKTop
Tema 7. Onruka (4 gaca)

28/1 | Kak wuccnemoBamu  cBeToBble | OOCYKIAEHHE MOKIAA0B M mpe3eHTanuii | Habop mBETHBIX CTEKOII,
ABJICHUA M KaK UX MCCIENYIOT | ydamuxcsi Ha Temy: «MccienoBanue | KapToH, IMH3a
Tenepb. M3roToBlIeHWE MOJENHN | CBETOBBIX sIBJICHHI». Pabora B MaibIxX
KaJlelJ0CcKoma. rpynnax HaJi MOAEJbIO KaJIeH 0CKoIa.

29/2 | DxcriepuMeHTa bHAS TPOBEpKa | PeleHne AKCIepUMEHTANbHBIX — 3a71a4 | OCBETUTENb ¢ UCTOUHHMKOM
3aKOHA OTPAKEHUS CBETA. (cozmanue ycraHoBkHM). BrimonHenue | ceera Ha 3,5B, MCTOYHMK

NPAaKTUYeCKOM  paboTel B MalbIX | MUTaHUS, KOMILJIEKT
rpymnmnax, o0Cy>KJJeHue pe3yabTaToB. IPOBOJIOB, 1ieseBas




nuadparma, MOTYHHIAHID,

IUIAHIIET HA  TUIOTHOM
JUCTE c KpYTOBBIM
TPAHCIIOPTUPOM
(0obopyoosanue «Touku
pocmay)
30/3 | U3mepenue nokaszarens | Pemenne skcrepuMeHTandbHBIX 3aaa4. | OCBETUTENb C UICTOYHHKOM
[IPEIOMIICHUS BOZBI Brimonnenue mnpaktuueckoid paboTel B | cBeta Ha 3,5B, MCTOYHMK
MaJbIX rpymnmnax, oOcyXeHHe | MUTaHus, KOMILIEKT
Pe3yIIbTaToB. MIPOBOJIOB, mieseBas
nuadparma, MONYLMIUHID,
IUTAHIIET Ha  IJIOTHOM
JUCTE c KpYTrOBBIM
TPaHCIIOPTUPOM
(obopyoosanue «Touku
pocmay)
31/4 |Tnaz u 3penme. Bcerma mnm | Pabota B Manbix rpymmax. Pemenne | HoyrOyku MOOMJIBHOTO
MOYXHO BEpUTH CBOMM IJ1a3am? HKCTIIEPUMEHTAIBHBIX 33/1a4, 00Cy)KAeHUE | Kiacca («dudposast
pe3yabpTaToB, MOCTpOoeHue rpaduyeckoii | oOpa3oBareabHas
3aBHCUMOCTH TIOKa3aTellsl MPEJIOMIICHUS | cpesia»)p, IPOEKTOP
CBETa OT €ro YacTOTHI.
Tema 8. ®uszuka atoma u

aToMHOTO siipa (34aca)

32/1 | lMormomenne u wuchnyckanue | Ytenue u oOcyxkaeHue crarbu caiita | HoyrOyku MOOUJIBHOTO
ceera aromamu. OnTHdeckue | WWW. elementy.ru o Buzax ONTHYECKHX | Kiacca («udposas
CTIEKTPBHI. CIeKTpOB M HMX MPUMEHEHHH K | oOpa3oBaTeibHas Ccpenay),

XMMHUYECKOMY aHaJIM3y COCTaBa Tell. POEKTOP

33/2 | AtomnHass oSHepretHka: 3a u | PemieHume dKcnepuMeHTaNbHBIX 3anad. | HoyrOyku MOOUJIBHOTO

IIPOTUB Beimonuenue npaktuueckoi paboThl B | Kiacca («dudposas
MaJlbIX rpymnmnax, oOcyxeHue | 00pazoBaTesbHas
PEe3yJIbTaTOB. cpeaa»)p, MPOeKTop

34/3 | BausiHue panuoakTuBHBIX | OOCyXJeHre AO0KIanoB U mpeseHTanuit | HoyrOyku MOOHMIJIBHOTO
W3ITydeHUN Ha KUBBIE | ydamuxcsi Ha Temy: «Pamuanms BpemHas | Kiacca («udposast
OpraHu3Mbl U TIOJIE3HASD. oOpa3oBaTenpHas cpenay),

IIPOEKTOP
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