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HHOACHUTEJBbHAA 3AIIUCKA

PabGouast mporpamMma cocraBlieHa Ha OCHOBE HOPMATHBHOM TPaBOBOM 0a3bl B 00JIACTH 00pa30BaHMUSL:

— 3akoH PD «O06 obpazoBannu B Poccuiickoit @eneparmm» Ne 273-D3 ot 29.12.2012;

- [TocranoBnenue I'7aBHOrO rocymnapCTBEHHOrO CaHUTapHOro Bpada Poccuiickoin denepanuu OT
28.09.2020 Ne 28 «OO0 yrtBepknenuu canutapueix mnpaBun  CII 2.4.3648-20 «CanurapHo-
AMUAEMUOJIOTHYECKHE TpeOOBaHMsI K OpPraHu3alusM BOCHHUTAHUS U OOydYeHUSs, OTAbIXa U O3JOPOBICHUS
neteit u mosoaexkmn» (BMecte ¢ «CII 2.4.3648-20. CaHuTapHbIC MPaBUIIA...»).

- [TocTanoBnenue ['maBHOro rocy1apcTBEHHOTO CaHUTApHOTO Bpaua Poccuiickoit denepannn ot 28
ssaBaps 2021 r. Ne 2 «O06 yrBepknennn canutapHsix npaBui 1 HopM CanlluH 1.2.3685-21 «['uruennueckue
HOPMATHBBI U TpeOOBaHUS K 00€CIICUeHUIO 0€301MacHOCTH M (MJIM) OE3BPEIHOCTH VIS YyesioBeKa (pakTopoB
Cpelibl OOUTaHUD.

— OcHoBHast  oOmieoOpa3oBarenbHasi IMporpaMMa OCHOBHOro oOmiero oOpazoBanuss HOY
«Karonnueckas rumHaszus 1. ToMmcka»

Pabouas nporpamma Kypca BHEypOuHOH JesrenbHocTH «Du3nka BOKpyr Hac» ais 9 kiacca
COCTaBJIEHA B COOTBETCTBMM C TpeboBaHMsIMU DenepabHOrO TrocylapCTBEHHOIO 00pa3oBaTeabHOIo
CTaHJapTa OCHOBHOTO o01ero oopazoBanus (nanee — PI'OC OOO) u nucem MunucrepcTsa 00pa3oBaHus
u Hayku Poccuiickoit denepannn «O0 uyueHun npeamerHon obnactu «Dusukay.

[TpenmeTHas o6macTh «DHU3UKa» MOXKET OBITH PeaTi30BaHa Yepes:
1) 3ansaTHS 1O mpeaMeTHOW obnactu «PU3MKa», YUYUTHIBAIOIINE PErMOHAIbHBIE OCOOCHHOCTH PErMoHa
Poccun, BKIIIOYEHHBIE B 4YacTh Y4eOHOro IUIaHa, (QOPMHUPYEMYIO Y4YaCTHUKaMH 00pa30BaTENIbHBIX
OTHOIIICHHH;
2) BKIIOYEHHE B paboyue MporpamMmbl Y4YeOHBIX MPEAMETOB, KypCOB, TUCHMIUIMH (MOZIYJeW) ApYyrux
IPEIMETHBIX 00JIacTel TeM, COJepPKAIMX BOPOCHl MAaTEMAaTHYECKOTO 00pa30BaHuUs;
3) BKJIIOYEHME 3aHATUI 1O npeaMeTHoW obsactu «Du3uKa» BO BHEYPOUHYIO JEATEIBHOCTh B PaMKax
peanu3ay mporpamMmbl paboThl C 0JJaPEHHBIMU 00YYarOIUMHCS.
Kypc «®u3uka Bokpyr Hac», paccuuTaHHOTo Ha 34 yaca (1 yac B HeJleno).

JlaHHbli y4eOHBIH NpeIMeT MMEeT CBOEW Iebl0 pa3sBUTHE MBIIUICHUS, MPEXAE BCEro, U
(hopMHUPOBAHHE CHCTEMHOTO MBIIIIICHUSI.
N3zyuenue npeamera «Pu3nka» cnocoOCTBYET PEIICHUIO CIEAYIONINX 3a/1a4:
° OBJIAJICHU O6y‘IﬁI—OIIIHMPIC5I MCTOAAMU HAYYHOI'0 MO3HAHUA W METOAaMH HCCIICIOBAHUSA 00OBEKTOB U
SIBJICHUH TIPUPOIBL;
° HpI/IO6p€TeHI/I$I O6y‘IﬁI—OIIIHMPIC5I 3HAaHUH O MCXaHNYCCKUX, TCIIJIOBBIX, SJICKTPOMArHMTHBIX, KBAHTOBBIX
SBJICHUAX, (PU3MUECKUX BEJIMUMHAX, XaPAKTEPU3YIOLINX 3TH SIBICHUS;
. dbopmupoBanre y oOydaromuxcsi YMEHUW HaOIIONaTh MPUPOIHBIE SBICHUS W BBIMOIHATH OIBITHI,
nabopaTopHble pabOTbl W SKCHEPUMEHTAJIbHBIE HCCIIEAOBaHUS C HCIOJIb30BAaHHUEM H3MEPHUTEIbHbBIX
puOOpOB;
. OBJIaJIEHUs] OOYYaIOUIMMHUCSH TaKUMH OOLICHAYYHBIMH TOHATHSAMHU, KaK HPUPOAHOE SIBIEHHE,
SMIUPUYECKU YCTAHOBJIEHHBIM (akT, mnpoliema, TUMOTe3a, TEOPETUUYECKUH BBIBOJ, pe3yJbTar
AKCIEPUMEHTAIbHONU TPOBEPKU;
o MOHUMaHKe 00yYaIOMIUMUCS OTJIMYMIA HAyYHBIX JAHHBIX OT HEMPOBEPEHHOW HH(POPMALINH, LIEHHOCTH

HAyKU 7151 yIOBJIETBOPEHUS OBITOBBIX, IPOU3BOICTBEHHBIX U KYJIBTYPHBIX TOTPEOHOCTEN yenoBeka.
IleHHOCTHBIMHM OPHMEHTHPAMM IIPH OCBOCHUHM Kypca CIIyXKaT: COLHalbHas COJUIAPHOCTb, TPYA H
TBOPYECTBO, HAyKa, UCKYCCTBO, IIPUPOJA, YETIOBEYECTBO U €0 pa3BUTHE.



IInanupyemMble pe3yJbTaTbl 0CBOEHHS Kypca BHEYPOUYHOM /1esiTeIbHOCTH

JInYHOCTHBIE pPe3yabTaThI:

1. ®opmupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO M CaMOPa3BUTHUIO HA OCHOBE MOTHBAIMM K OOYYEHHUIO W IO3HAHUIO, Pa3BUTHE
CaMOCTOSITEITLHOCTH B IPHOOPETCHUHN M COBEPIIICHCTBOBAHUYM HOBBIX 3HAHUM;

2. ®opMupoBaHHE IIO3HABATEIBHBIX HHTEPECOB, pa3BUTHE HWHTEJUICKTYaJbHBIX, TBOPYECKHX
CIIOCOOHOCTEH, (OPMHPOBAHUE OCO3HAHHOT'O BBHIOOpPA W IMOCTPOCHHE AAJbHEWIICH WHIUBUAYATbHOU
TPACKTOPUU OOPA30BAHMUS;

3. Bocriutanue poCCUCKOW TpaKIaHCKOH HWIACHTUYHOCTH: IMATPHOTH3MA, yBaXkeHUss K OTedecTBy,
OCO3HaHUS BKJIA/1a OTCYECTBEHHBIX YUYEHBIX B Pa3BUTHE MUPOBOM HAYKHU;

4. ®opMHUpOBaHUE TIEIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW WPAKTUKH, YOEKJAEHHOCTH B BO3MOXKHOCTH IIO3HAHHMS MPUPOIBI, B
HEOOXOJMMOCTH Pa3yMHOI'O HCIOJb30BAHUS JOCTH)KCHUH HAYKW W TEXHOJOTHH JJs JajbHEWUIIero
Pa3BUTHS YEIOBEUECKOTO OOIIECTBA, YBAXKECHUS K TBOPIIAM HAYKH M TEXHUKH, OTHOIICHUS K (PU3UKE KaK
K DJIEMEHTY O0IIIe4eI0BEYSCKON KYIbTYPBHI;

5. YMeHue KOHTPOJHMPOBATH IMPOLECC M PE3yNIbTaT Y4eOHOH M HCCIIEHOBATEIBCKOW NEATEILHOCTH B
nporecce U3yYeHHs 3aKOHOB ITPUPO/IBL;

6. ®opMupoBaHNEe KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHHMM M COTPYIHHUYECTBE CO
CBEPCTHHKAMHM, JIETHMH CTApIICrOo M MIIAJIIErO BO3PACTa, B3POCIBIMH B Tpoiiecce 00pa30BaTeIIbHOM,
OOIIECTBEHHO TOJIE3HOH, yu4eOHO-HUCCIIE0BATEFCKOM, TBOPUECKOM U APYTUX BUAOB JICATEIBHOCTH;

7. ®opMUPOBaHHE OCHOB JKOJIOTHYECKOH KYJIbTYpPhl, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
OKOJIOTMYCCKOro MBIINUJICHUSA, PA3BUTHUC OIIbITa 3KOJOIMYCCKU OpI/ICHTHpOBaHHOﬁ pe(i)JICKCI/IBHO-
OLICHOYHOM JICATEIIbHOCTH B JKU3HEHHBIX CUTYAIHIX

8. KpUTHYHOCTh MBINUICHUS,, MHUIIMATHBA, HAXOJYMBOCTh, aKTHBHOCTh NPH PEIICHUH MPAKTHYCCKUX
3ajad.

MeTanpenMeTHMe pe3yJabTaThbl:

1. YMeHne caMOCTOSTENbHO ONpPEAENATh LIETU CBOEro 00yueHus, CTaBUTh U (GOPMYJIMPOBATH i ceOs
HOBBIE 3a/1a4¥ B yu€0e, pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH 103HABATEIbHOMN J€ATEIIbHOCTH;

2. YMeHHue COOTHOCUTDH CBOM JICHCTBUS € INIAHUPYEMBIMU PE3YJIbTaTaMH, OCYILIECTBISATH KOHTPOJIb CBOEH
JESTeIbHOCTH B TIpOLIECCEe AOCTHXKEHMsI pe3yibTaTra, OINpeNeNiTh CIOCOObl JEHCTBHHA B pamKax
MPEIIOKEHHBIX YCIOBUM M TpeOOBaHUN, KOPPEKTUPOBATh CBOM JEHCTBHSI B COOTBETCTBUHU C
U3MEHSIOIIENCS CUTYyalueu;

3. YMeHue onpeesTh NOHITHS, CO3/1aBaTh 0000IIEHNUs, YCTAaHABIMBATh AHAJIOTHH, KJIIACCU(PUITUPOBATD,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KIacCU(UKAIIH;

4. Y craHaBnuBaTh IPUUYUHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTD JIOTHUECKOE PACCyKIEHUE, YMO3AKIIOUEHNE
(MHIyKTUBHOE, NEAYKTUBHOE U 110 AHAJIOTUH) U JEJIaTh BBIBOJBL;

5. Pa3BuTuMe KOMIIETEHTHOCTM B OO0JIACTH HCIIOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI;

6. [lepBoHauanbHbIe IpeICTaBICHUS 00 UIESIX U 0 MeTo1aX PU3UKH KaKk 00 yHUBEpCaIbHOM UHCTPYMEHTE
HAyKHU ¥ TEXHUKH, O CPEJCTBE MOAEINPOBAHNUS SBJIEHUH U IIPOLIECCOB;

7. YMeHnue BuaeTh GU3MUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYyallH B APYTUX AUCLMILINHAX, B
OKpY KaroIlel KU3HU;

8. YMeHue HaXx0UTh B pa3IU4HbIX HICTOYHUKAX HHPOPMAIIHIO, HEOOXOUMYIO ISl pelIeHNs PU3NYECKUX
3aja4, M TPEJICTaBIATh €€ B IMOHATHON (opme, MPUHUMATh PELICHHE B YCJIOBUSAX HEMOJHOW WU
M30bITOYHON, TOYHON WJIM BEPOATHOCTHON MH(pOpMAIUH;

9. YMeHue OpraHum3OBBIBaTH y4yeOHOE COTPYIHHYECTBO U COBMECTHYIO JIESTENBHOCTh C YUYHMTEIEM U
CBEpPCTHHKAMM; paboTaThb MHAUBUIYaJbHO W B TpYIIeE: HAaXOAUTh OOIIee pelieHHe U pas3peiarhb
KOH(QUIMKTHI Ha OCHOBE COTJIACOBaHMSI MO3UIMI U yueTa HHTEPECcOoB; (pOpMyINpOBaTh, APTyMEHTUPOBATh
1 OTCTauBaTh CBOE MHEHHUE.

10. YMeHue BbIIBUTATh TUITOTE3bI P PEIICHUH 33]]a4l TOHUMATh HEOOXOIUMOCTh UX IPOBEPKHU;



11. IToHMMaHuEe CYHIIHOCTH aJTOPUTMUYECKUX MPEANUCAHUA U YMEHHE JICHCTBOBATh B COOTBETCTBUU C
NpCAJIOKCHHBIM aJITOPUTMOM.

IIpenmeTrHble pe3yJibTaThI:

1. Oco3HaHue EHHOCTH ¥ 3HAa4YeHUs (PU3MKU U €€ 3aKOHOB JIJIS TOBCEHEBHOM )KM3HU YEIIOBEKA U €€ POJIU
B Pa3BUTUU MATEPUAIBHON U JlyXOBHOU KYJIbTYPBI.

2. ®opMHpOBaHUE TMPEICTABICHUA O 3aKOHOMEPHOH CBS3M W TO3HABAEMOCTH SBICHHN NPUPOABI, 00
OOBEKTUBHOCTH HAy4yHOIO 3HaHUS, O CUCTeMooOpasyromed posin (U3MKM Ui pa3BUTHS JAPYIHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOIUH.

3. ®opmupoBaHUE IEPBOHAYAIBHBIX IPECTABICHUN 0 (PU3NYECKOM CYIIIHOCTH SBJICHUM IPUPOJIbL, BUJAX
MaTepHH, YCBOCHUE OCHOBHBIX MJICH MEXaHUKH, MOJICKYJISIPHON (PU3HMKH, dIEKTPOAUHAMHUKH, (HUZNKA
aTOMa ¥ aTOMHOTO s1pa.

4. YcBoeHHs cMbIciia (PM3UYECKUX 3aKOHOB, PACKPBIBAIONIIUX CBA3bh (DPU3NUECKUX SIBICHUH, OBJaJCHHE
MOHATUIHBIM aIlapaTOM U CUMBOJIMYECKUM S3bIKOM (DU3UKH.

5. ®opmMupoBaHHEe HAYYHOIO MHPOBO33PEHHs KakK pe3yibTara M3ydeHHs (pyHIaMEHTaJIbHBIX 3aKOHOB
Gbu3uKN; yMEHHUs I10JIb30BaThCsl METOJAMU HAY4YHOI'O IMO3HAHMS NPUPOJBL: MPOBOAUTH HAOIIIOJICHMS,
CTPOUTH MOJICJIH U BBIIBHTATh TUIIOTE3bI, OTHICKUBATh M (POPMYJIHPOBATH JOKA3aTEIbCTBA BEIIBHHYTHIX
TUIOTE3; TUIAHUPOBATh U BBINOIHATH AKCIEPUMEHTHI, IIPOBOJUTD INPSAMBIE U KOCBEHHBIE U3MEPEHHUS C
WCIOJB30BaHUEM MPHOOPOB, 00padaThIBaTh pE3yNbTaThl HM3MEpPEHHiA, IMOHUMATh HEU30€KHOCTh
MOTPEUIHOCTEH JIIOOBIX M3MEPEHMH, OLEHHMBATh T'PAHULBI MOTPELIHOCTEH H3MEpEeHH, MpeicTaBlsATh
pe3yabTaThl U3MEPEHUH C TOMOIIBIO Ta0HII, TPAaQHUKOB U POPMYIL.

6. OOHapy>XHBaTh 3aBUCUMOCTH MEXY (HU3NUECKUMU BEIMUYMHAMU, BEIBOJUTH U3 SIKCIIEPUMEHTAIbHBIX
(aKTOB M TEOPETHUECKUX MOJIeNIeH (PU3NIECKHE 3aKOHBI, OOBSCHSTH MOJTYyYCHHBIE PE3yIbTAThl U JIEJIaTh
BBIBOJIbI;

7. Ilonumanne (HU3NIECKUX OCHOB M MPUHIUIIOB ACUCTBUS (pabOThI) MAllMH U MEXaHU3MOB, CPE/ICTB
NEePEBMKEHUS U CBA3H, OBITOBBIX IPUOOPOB, IPOMBIIIICHHBIX TEXHOJIOIMYECKUX MTPOLECCOB, BIMSIHUS
UX Ha OKPYKAIOIIYIO CPEY; OCO3HAHUE BO3MOXKHBIX PUYMH TEXHOTEHHBIX M 9KOJIOTUYECKHX KaTacTpod;
8. ®opMupoBaHHEe yMEHHUS INPUMEHATh TEOPETHUECKHE 3HaHUSA MO (U3MKEe Ha IMpakTHKE, pelath
¢du3nyecKre 3a1a4y; IIIAHUPOBAThH B TOBCEIHEBHOM KU3HU CBOU JIEUCTBUS C IPUMEHEHUEM OTYYEHHBIX
3HaHUI 3aKOHOB MEXaHUKHU; YMEHHUS IMO0JIb30BaThCs (PU3MUECKUM TEKCTOM (aHAIM3MPOBATH, U3BIIEKATh
HeoOXoauMyl0 HH(OpPMalMI0), TOYHO U TPaMOTHO BBIpaXaTb CBOM MBICIH C TMPUMEHEHUEM
MaTeMaTHYeCKOM TEPMUHOJIOTHUH U CUMBOJIMKH, IPOBOJAMTD KIacCU(UKALIUH, JOIrHYecKre 000CHOBaHMS;
9.Bnanenue 6a30BBIM MOHATHHHBIM aIIIapaToM IO OCHOBHBIM pa3/ieliaM COACpIKaHusI.

Copepxanue
TEMA 1. KHHEMATUKA -7 YACOB.

CnocoObl omucaHusi MexaHWdeckoro JBmkeHusa. Cucrema otcyera. [IpsMonmuHeliHOE BHKEHHE.
[IpsamonuHEeTHOE paBHOMEPHOE ABHKEHHUE MO MIIOCKOCTH. llepeMelienne u CKkopoCcTh P paBHOMEPHOM
MPSIMOJIMHEMHOM JIBMDKEHMHM MO IJIOCKOCTH. OTHOCUTENBHOCTh JBHKEHHUA. CIOKE€HUE JBHIKEHUM.
[TpuHIMTT HE3aBUCUMOCTH IBUKEHUM.

KpuBonuneitHoe nBuxkeHue. JIBiKeHHE Tea, OpPOIICHHOTO MOJ YITIOM K TOpPU3OHTY. PaBHOMepHOe
JBAYKEHUE IO OKPYKHOCTH. YIiioBast ckopocTs. [leprnon n yacrora BpameHnus. CKOpOCTh U yCKOPEHHUE NPH
PaBHOMEPHOM JBUKEHUU MO OKPY>KHOCTH.

Jlabopamopuwvie pabomoi:

N3ydenune aBM>KeHUs CBOOOIHO MAAIOIETO Tea.

N3yuenune nBUNKEHUS IO OKPY>KHOCTH.

IIpumepnvie memul NPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM.:

Onpenenenre CKOPOCTH PABHOMEPHOT'O IBHKEHUS TIPU UCIOJIB30BAaHUM TPEHaKepa «OeroBast JOPOKKaY.
HcTopudeckasi peKOHCTPYKIIHS OMBITOB [ anuies mo onpeaeneHuio YCKOpeHUs: CBOOOIHOTO MaeHHs TeJl.
[TpuHUIMIIBI pabOTHI TPUOOPOB IJI U3MEPEHHS CKOPOCTEN U YCKOPEHHUIA.

[TpumeneHne cBOOOIHOTO MACHUS ISl U3MEPEHUS PEaKI[MU YeJIOBeKa.



Pacuer TpaexTopun aBuKEHUs epcoHaxei paccka3on P.Pacmo.

Dopmbl opeanusayuu dessmenbHOCMU — KIIACCHO-YPOUYHAs, periaMeHTHpPOBaHHAs JUCKyccus, paboTa B
MaJbIX Fpymnmnax

Buowr oeamenbHocmu — 3an1UTa MPOEKTHBIX U MCCIIEOBATEIBCKUX PabOT, YTEHUE U 00CYKIIEHHE TEKCTa
cTaTeli MHTEPHET-CAMTOB, OOCYXJEHHE MIOKIAJOB W MPE3CHTAlMW, COCTaBICHHE U pEIICHHE 3ajad,
00CyX/IeHUE CITOCOOOB MX PEIICHUSI.

TEMA 2. JUHAMHUKA - 8 HACOB.

Nuepumansubie cuctemsl orcuera. Cuia. 3akonbl HetoToHa. JIBUKEHME Tena Mol IEUCTBUEM HECKOIbKUX
cuil. JIBH>KEHHME CHCTEMbI CBSI3aHHBIX TeJl. J[MHaMKKa paBHOMEPHOTO JBMXKEHUS MATEPUATIBLHON TOUKH IO
OKPY>KHOCTH.

Kiaccrr cun. 3akon BcemupHoro tarorenus. [[Buwxenue mnaneT. MckyccTBennbie cnyTHukU. CoHeuHas
cucrema. Mcropus pazsutus npencrasieHuii o Beenennoit. Ctpoenue u 3Bostonys BeeneHHoi.
JlabopamopHvie pabombpi:

N3mepenne Macchl Tena ¢ UCIOIb30BaHUEM BEKTOPHOTO Pa3JIOKCHHSI CHIIBI.

N3yyenue KkMuHEMAaTUKU U TUHAMUKY PaBHOYCKOPEHHOIO ABMKEHUS (Ha MpUMepe MalluHbl ATBYy/A).
W3ydeHune TpeHUs CKOIbKECHHUS.

Ipumeprvie memvlt NPOESKMHBIX U UCCTEO08AMENLCKUX PAOONL:

HcTtopuueckas pekoHCTPYKIHS onbIToB KynoHa 1 AMOHTOHA MO ONPEENICHUI0 BETUYUHBI CUITBI TPEHUS
CKOJIb)KCHHS.

[lepBbie UCKYCCTBEHHBIE CITyTHUKU 3€MITH.

Kak otnnyarorcst MexaHnuecKre MpoIecchl Ha 3eMiie OT MEXaHUUYECKUX MPOIECCOB B KocMoce?

Tena CoJTHEYHOM CUCTEMBI.

OTKpBITHSI HA KOHUUKE TIepa.

Dopmbl opeanuzayuu OesmenbHOCMU — KIIACCHO-ypOYHAsl, perilaMeHTHPOBAaHHAs JUCKYCCHs, padoTa B
MaJIbIX TpyIax

Buowr oesmenvrnocmu —3anuTa TPOSKTHBIX M UCCIIEIOBATEILCKUX padOT, YTEHUE U O0CYKICHHE TEKCTa
CTaTeii WHTEPHET-CAMTOB, OOCYXICHHE MIOKIIAJIOB W NPE3CHTAIWN, COCTABJICHHE W pEIICHHE 3aJad,
00CyKJIeHHE CIIOCOOOB MX PEIICHUSI.

TEMA 3. UMIIYJbC. 3AKOH COXPAHEHUS UMIIYJIBCA — 3 YACA

Nmnynbe. U3MeHeHne umnynbca MaTepuaibHON Toukd. Cuctema Tenl. 3aKOH COXpaHEHHs] UMITYJIbCa.
IIpumeprvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOML.:

PeakTtuBHOE NBUKEHUE B IPUPOJIE.

Paccnenosanue JITII ¢ moMompr0 3aKOHA COXpaHEHUsI UMITYJIbCA.

Dopmbl opeanuzayuu desmerbHOCMU — KIIACCHO-ypOYHasi, periaMeHTHPOBaHHAs TUCKYyCCHsl, paboTa B
MaJibIX Tpynmnax

Buowl desmenvnocmu — 3ammTa NPOSKTHBIX U UCCIIEIOBATEIBCKUX PabOT, UTEHHUE U OOCYXKIEHUE TEKCTa
cTareil WHTEPHET-CATOB, OOCYXJIEHHE MOKIAJ0B U MPE3CHTAllMW, COCTaBJICHHE W pelIeHHe 3ajad,
00CyXeHHE CITIOCOOOB UX PELICHMUS.

TEMA 4. MEXAHHNYECKAS PABOTA. MEXAHMNYECKASI ODHEPI'Usl. 3AKOH
COXPAHEHUSI MEXAHUYECKOM SHEPTUU — 2 YACA.

Mexanndeckas pabota, MOIIHOCTh. KHHeTHYeCKas ¥ TIOTEHIIMAIbHAS SHEPrun. MexaHudecKasl SHepPTHs
CUCTEMBI Tell. MI3MeHeHe MeXaHnUeCKOM SHEPTHUHU. 3aKOH COXPAHEHUS MEXaHUYEeCKOU YHEPTHH.
Jlabopamopuvie pabomoi:

Brruncnenue paboThl CHITBI, MOIITHOCTH.

Ipumepnvie memvl NPOEKMHBIX U UCCLEO08AMETLCKUX PAOOM.:

Omnpenenenre cpeaHe MOIITHOCTH YE€TIOBEKA 3a CYTKHU.

Pacuer m3aMeHeHMs] MeXaHWYECKOW HHEpruu OacKeTOOJBPHOTO Ms4Ya 3a OAWH YIap/CEepHio yIapoB H
rpaduyeckoe MpeICTaBICHHE 3aBUCHMOCTH U3MEHEHHS SJHEPTUU OT KOJTMYECTBA yIapOB.
DKCIIepUMEHTAITbHBIC 3a/1a9X Ha MCIIOIh30BAHHE 3aKOHA COXPAHCHHMSI SHEPTHH.

Dopmvl opeanuzayuu desimenbHOCMU — KIACCHO-YpPOUYHAs, periaMeHTHpOBaHHAs NUCKyccus, padora B
MaJIbIX TpyIIax



Buowt oesmenvrnocmu — arenre u 00CyXIACHUE TEKCTa CTaTel MHTEPHET-CANTOB, 00CYXICHUE TOKJIAI0OB U
Mpe3eHTAINi, COCTAaBICHUE U pEIIeHHE 3a1a4, 00CYKIEHUE CIIOCOOOB UX PEIICHUS, 3alUTa MPOSKTHBIX U
HCCIIEIOBATEIILCKUX PadoT,

TEMA 5. CTATHKA -2 YACA.

PaBHoBecue Tena. MOMEHT CHIIBL. YCIIOBHSI paBHOBECHS TBEpAOro Teja. [IpocThie MeXxaHU3MBI.
Jlabopamopuvie pabomoi:

OmnpeneneHne NEHTPOB MacC PAa3IUYHBIX Tel (TpH croco0a).

IIpumepHoie membl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

[TpuMeHeHne IPOCTHIX MEXaHU3MOB B CTPOUTENILCTBE: OT 3EMJISTHKH J10 HeObocKpeoda.

HccnenoBanne KOHCTPYKIMU BEJIOCUIIEA.

Dopmbl opeanusayuu dessmerbHOCMU — KIIACCHO-YPOUYHAs, periaMeHTHPOBaHHAs JUCKyccus, paboTa B
MaJIbIX TPYIIax

Buowl oeamenvnocmu — 3auTa MPOESKTHRIX U UCCIIEI0BATEIBCKUX pabOT, YTEHHE M OOCYKICHHUE TEKCTa
cTaTell MHTEPHET-CAWTOB, OOCYKAECHHE JOKIAJ0B W IPE3CHTAIMH, COCTaBICHHE W pEIICHHE 3ajad,
00CyXJIeHHE CIIOCOOOB MX pEIICHUS.

TEMA 6. MEXAHUYECKUE KOJIEBAHUSA U BOJIHBI - 3 YACA.

Mexanunueckue konebanus. [IpeoGpa3oBanue s3HEpruy Mpu MEXaHUYECKUX KoJleOaHusAX. MaTemaTinueckuit
U TIPY>KUHHBIN MasgsTHUKU. CBOOOHBIE, 3aTyXalOIlMe U BbIHYKICHHbIE KojeOaHus. Pe3oHaHc.
MexaHuuyeckue BOJIHBL. J[JIMHA U CKOPOCTH BOJIHBI. 3BYK.

IIpumepHoie membl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

CtpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTHI.

KonebarenbHble CCTEMBI B IPUPOJIE U TEXHUKE.

Dopmbl opeanusayuu dessmenbHOCMU — KIIACCHO-YPOUYHAas, periaMeHTUPOBaHHAs JUCKyccHs, paboTa B
MaJIbIX TpyIIax

Buovr oesmenvrocmu — 3a1uTa NPOEKTHBIX U MCCIIEI0BATENbCKUX paboT, UTeHHE U 00CYXKIEHUE TeKCTa
cTareil MHTEpHET-CaliToB, OOCYX/EHUE [OKJIaJ0B U MPE3EHTALMH, COCTAaBICHHE U pELICHHE 3ajad,
00CyXKIeHHEe CITIOCOOOB UX PELICHHUS.

TEMA 7. 9JJIEKTPOMATHUTHBIE KOJIEBAHUS U BOJIHBI — 2 YACA.

Ilepemennslii anekrpuueckuil Tok. KonebarenbHbiit KOHTYp. BoiHyXaeHHbIe U cBOOOAHBIE DM KoNeOaHus.
OM BOJIHBI U UX CBOMCTBA.

IIpumepnvie memol nPOEKMHbIX U UCCIEO08AMENLCKUX PAOOM.:

[IpyHIMIIBI pagUOCBSI3U U TEIEBUACHHUS.

Bnusaue OM u3nydyeHui Ha )KUBbIE OPraHU3MBI.

W3roroBiieHne ycTaHOBKHU JJIs JEMOHCTPALMK ONbITOB 110 OMU.

OnexTpomarHuTHoe n3nyuyenue CBY-neun.

Hcropuueckast peKOHCTPYKIMS ONBITOB AMIiepa.

Dopmbl opeanusayuu OessmerbHOCmuU — KIIACCHO-YPOUYHAs, pEriIaMEeHTHUPOBAHHAs JUCKyCCHs, paboTa B
MaJlbIX rpymnmnax

Buowvl oesmenvnocmu — uyteHne u 00CyXJI€HUE TEKCTa CTaTe UHTEPHET-CATOB, 00CYK/IEHUE JO0KIA0B U
Ipe3eHTalUi, COCTaBIECHUE U pellIeHHe 3a1a4, 00CYKAEHUE CIIOCOOOB UX PEIIeHUs, 3alUTa MPOSKTHBIX U
HCCTIE0BATEIIbCKUX padoT.

TEMA 8. OIITUKA -4 YACA.

Hcrounuku cBera. JleiicTBUs cBETa. 3aKOH IPSIMOJIMHEWHOTO PACIIPOCTPAHEHUS CBETA. 3AKOH OTPAXKEHHUS
cera. [locTpoenne n300pakeHUH B IMIIOCKOM 3epKalie.

3aKoH IIPEIOMJIEHUS CBETA Ha IUIOCKOM TpaHMIIE IByX OTHOPOAHBIX Po3padyHbIX cpea. [Ipenomienne ceera
B npusMme. [lucnepcus cBera. SIBIIeHHE TOJHOTO BHYTPEHHEro oTpaxkeHus. JInH3pl. TOHKME IWH3BL
[Toctpoenue u3o0paxeHuil, co3aBaeMbIX TOHKUMH JUH3aMU. [T1a3 1 3penue. OnTuyeckue npudopsl.
Jlabopamopuvie pabomoi:

OKcIleprMMEHTAIbHAsl IPOBEPKA 3aKOHA OTPAKEHHUs CBETA.

N3mepenune nokasaress NpeaoMIIeHUs BOJBIL.

IIpumepnvie memol NPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM.:



Hcropus uccienoBaHusl CBETOBBIX SIBJICHUM.

Hcropuueckas peKOHCTpYKLUsA Teneckona [ anuies.

N3roroBienue kaneingockona.

Dopmbl opeanuzayuu OesmerbHOCMU — KIIACCHO-ypOUHasi, periiaMeHTUPOBaHHAs JIUCKycCHsl, padoTa B
MaJibIX Tpynmax

Buowvl desmenvnocmu — 3amuTa MPOSKTHBIX M UCCIICOBATEILCKUX PabOT, YTEHHE U OOCYXKICHUE TEKCTa
cTareid MHTEPHET-CalTOB, OOCYXJIEHUE [OKIaJ0B U IPE3eHTALUH, COCTaBJICHHE W pEeLIeHHE 3ajad,
oOcyxaeHue croco0oB pemrenus (moarororka k OI'D mo ¢usuke).

TEMA 9. ®DU3UKA ATOMA U ATOMHOI'O SAJIPA — 3 YACA.

Crpoenue aroma. [Tormomenue u ucnyckanue cBera aromamu. ONTUYECKUE CIEKTPHI.

OmnbiThl Pesepdopna. Ilnanerapnast monens aroma. CTpoeHHE aTOMHOIO sJpa. 3apsi0BO€ U MaccoBOE
yucia. SlnepHble cuiibl. DHEPTHsl CBSI3M aTOMHBIX siAep. 3aKOH paJuOaKTUBHOIO pacnaaa. Anbda- u Gera-
pacnazpl. [IpaBuiia cMerieHus.

SAnepusbie peakuuu. [lenenue u cunres saep. SAnepnas snepreruka. Mcrounnku sneprun CosHua v 3Be31.

Peructpanus saepHbIX H3IydyeHHH. BiusHue paguoakTUBHBIX H3IY4YEHUH Ha JKUBbIE OPraHU3MBbI.
JlozumeTpusi. DKOIOTUIECKHIE TPOOIEMBI SIEPHON YHEPTETHKH.

IIpumepnvie memol nPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM.:

Hcropus uzyuenuns aroma.

N3mepenne KII]I comneunoii 6atapeu.

HeBuaumble n3nmyueHus B CEKTPE HArPETHIX TEI.

Dopmbl opeanusayuu dessmenbHOCMU — KIIACCHO-YPOUHAas, periaMeHTUpPOBaHHAs JUCKyccHs, paboTa B
MaJIbIX TpyIIax

Buovr oesmenvnocmu — 3a1uTa NPOEKTHBIX U MCCIIEI0BATENbCKUX paboT, UTeHHE U 00CYXKIEHUE TEKCTa
cTareil MHTEpHET-CaliToB, OOCYX/EHUE [OKJIaJ0B U IPE3EHTALMN, COCTAaBICHHE U pELICHHE 3ajad,
oOcyxkaenue croco0os pemienus (moaroroska k OI'D no ¢uzuke).

TemaTrn4yeckoe MIIAHUPOBAHME

No

Tema 3aHsaTHSA OcHoBHBIE BU/IbI yqe6H0171 ACATCIIBHOCTH
3aHATUA

TEMA 1. KHHEMATHKA — 7 YACOB.

O06cyxeHre cTaThi caiita WWW. elementy.ru o
croco0ax ONMHUCAaHUS ABWKEHUS. AHAIN3
WJUTFOCTPATUBHOTO MaTepHalla Ha IpuMepe
MysbThuIbMa «BOBKA B TPHUIEBITOM 1IAPCTBEN

Croco0BbI OIMUCAaHNUI MEXaHUYECKOTO
1 NIBIDKEHUS KaK CIIOCOOBI OITMCAaHUS
(YHKIIMOHATBHBIX 3aBUCUMOCTEH.

[IpsimonuHEHOE paBHOMEPHOE BriBoa hopmysibl n3MeHeHHs koopauHaThl. PaboTta
2 JBUKEHHE 10 MmockocTu? CMOTps U3 B MaJIbIX IpyINIax Haj aJrOPUTMOM pEIICHUs 3a/1ad
KaKkoW TOUKM HaOMIOAATh. .. 110 YKa3aHHOH TeMe.

Pabota B ManbIxX rpynmnax Haj cO3JaHUEM
aJIropuTMa peleHUs KaueCTBEHHBIX U PACUETHBIX
3aj1a4 1o TeMe «Mos 3a1aua Ha OTHOCUTEIIbHOCTD
JBUKECHHUS»

OTHOCHUTEILHOCTE ABMKeHUs. Clo)KeHue
3 JIBHKEHUH. [[puHLIMI HE3aBUCUMOCTH
JIBHKEHUH.

Jlabopamophvie pabomei: «I3yueHue
JIBMKEHHUS] CBOOOTHO TAIAIOIIEr0 Tejay, | BhIMOoNHEHHE MPaKTHYECKUX paObOT B MaJIbIX

4
«M3yueHne NBUKEHHUs Tella 10 rpymnmnax, Ipe3eHTalus u 00CyXJIeHHE Pe3yIbTaToB
OKPYKHOCTH»

PaboTa B MaJsibIxX rpymnmnax HaJl CO3JaHHEM
Kak u xyna nonerena BuniHeBas
5 IrOpUTMa PEIIEHNs paCYeTHBIX 3a]1a4 Ha

Koctouka? Pacuer TPAaCKTOPUU IBUKCHUA

COCTAaBJICHHUC ABTOPCKHUX 3a4a4 110 TEMC «Mos




TeJ U epcoHaxei pacckasos P.Pacon o
MioHxay3eHe.

3aJja4a Ha pacyeT JBMKEHUS Tela, OPOIICHHOTO
10J1 YTJIOM K TOPU30HTY»

HcTopuueckast peKOHCTPYKIIMS OIIBITOB

BrinonHeHnne npakTUYecKux padoT B MaJIbIX

6 ["anuiies o onpeesieHNI0 YCKOPEH!sI g. | TpYyIax, Mpe3eHTaluus U 00CyKIeHHE PE3yIbTaTOB
Omnpenenenne CKOPOCTH PAaBHOMEPHOTO
JBUKEHUS [TPU UCIIOJIBb30BAHUH OO6cyxeHue npe3eHTaluil u pe3yibTaToB
7 TpeHaxepa «0eroBast JOPOXKKa». IIPOEKTHBIX PadOT ydalIuxcs Mo MpeioKeHHOM
[TpuHIUIIEI pabOTHI TPUOOPOB JIJIs temaruke. Pemenue 3ananuit OI'D no KuHeMaruke.
U3MEPEHHUsI CKOPOCTEN U YCKOPECHMIA.
TEMA 2. JIUHAMMUMKA - 8§ YACOB
UreHue u 00Cy»KAeHHE TEKCTa CTaTbU caiiTa WWW.
Cuna Bonu, cuia yOe:KACHUs UITH CHIla — I i 06
8 (u3uCCKas BenuaHHa? elementy.ru 0 kiaccax cul. ObcysicaeHue
MIPOU3BEJICHUI KJIACCUYECKON JTUTEPATYPHI, B
KOTOPBIX ONKCHIBAKOTCS PA3IIMYHbBIC CUJIBL.
Jlabopamopnas paboma: [TpakTiueckast paboTa B MallbIX IpyMIax, perieHue
9 «M3mepeHne Macchl Tena ¢ 3aJa4uM B 001EM BUJE, IPEICKa3aHUE PE3YJIbTaTa U
HCII0JIb30BAHUEM BEKTOPHOIO €ro IPOBEPKa OINBITHBIM MYTEM, PacueT
Pa3JI0KEHUS CUIIBDY IIOTPEIIHOCTH MPSMBIX M KOCBEHHBIX H3MEPEHUM.
JIBr>keHue Tena noj 1elCTBUEM Pabota B ManbIX rpynmnax Haj CO3JaHUEM
10 HECKOJIbKHUX CHJI ITOpUTMa PEIEHUs Ka4eCTBEHHBIX U PACUETHBIX
3a/1a4; COCTABJICHUE aBTOPCKUX 3a/a4 110 TEME
«Mos 3a1a4a Ha npuMeHeHue 3aKk0HOB HproToHa»
Pabora B ManbIxX rpynnax HajJ OTpabOTKOU
IrOpUTMa peIeHUs 3a/1a4 Ha IPUMEHEHUE
11 JIBUKEHUE CUCTEMBI CBSI3aHHBIX TEI 3akoHOB HproToHa. CocTaBieHue u peieHme
aBTOPCKHUX 3aJa4 1o teme: «Mos 3agada Ha
IIpUMEeHEeHue 3aKk0HOB HbroTOHa»
Jlabopamopnvie pabomoi:
«M3yyenne kuHematuku u JuHamuku | [Ipaktudeckas paboTa B MalbIX Ipymmax, pacyer
12 PaBHOYCKOPEHHOI'O JIBWKEHHS (MalllHa | MOTPEUIHOCTH IPSMbIX U KOCBEHHBIX U3MEPEHUH.
AtByna)», «M3yuenue Tpenus | [lpesenTanus u o6cyxeHre pe3yabTaToB padorT.
CKOJIBYKEHUS»
PaboTa B ManbIxX rpymnmnax Hajx oTpabOTKOMH
JIrOpUTMa PEIIECHN 3a1a4 Ha IPUMEHEHNE
JInHaMyKa paBHOMEPHOTO JBUKEHUS
13 . 3akoHOB HeroroHa. CocTaBiieHHE U pELIEHUE
MaTepuaabHON TOYKHU 10 OKPYKHOCTH. .
aBTOPCKHUX 3aJa4 1o teMe: «Mos 3aga4a Ha
IIpUMEHEHUE 3aKOHOB HbroTOHa»
Hctopus pa3ButHs NpeacTaBICHHN O OO0cyxaeHune JOKIaI0B U MIPE3CHTAIMHN YUaIIuXCs
14 Bcenennoii. ConHeuHas cuctema. Ha TeMy: «McTopust pa3BUTHS PEACTABICHUH O
JIBrKEHUE IIJIaHET U UX CITyTHHUKOB. Bceenennoi». M3ydenue pacnoyoxkeHus U
CrpoeHue u 3Bontonus BeeneHHoil. JIBWKEHHSI IIJIAHET C TIOMOUIBI0 MOJIEIIN-TEIUIYPHSL.
PaboTa B ManbIxX rpymnmnax Hajx oTpabOTKOMH
IrOpUTMa PEIIEeHUs 3a/1a4 Ha IPUMEHEHUE 3aKOHA
OTtkpseITHS HA KOHUYUKE niepa. [lepBoie
15 BCEMUPHOIO TAroTeHus. COCTaBICHUE U PELLICHUE
HCKYCCTBEHHBIE CITyTHUKU 3€MJIU. i
aBTOPCKHUX 3a1a4 1o teMe: «Mos 3aga4a Ha
npuMmeHenue 3BT»
TEMA 3. UMITYJIbC. 3AKOH COXPAHEHUS UMITYJIbCA — 3 YACA
UreHue u 00CyXkAeHHE CTaThbU caiiTa WWW.
elementy.ru o 3aMKHYTBIX CHCTEMax M 3aKOHE
COXpaHEeHUs UMITyJbca. M3ydenue u ananms
16 Kak BbI siXTy Ha3oBeTe...

WJUIFOCTPATUBHOIO MaTepHalla Ha IIpuMepe
mynbThunbma «[Ipukiatrouenus kanurana
Bpynrems»




OO6cy>xaeHne T0KIa0B U MPE3EHTAUN yYaluxcs

17 PeakTuBHOE ABMKEHUE B IPUPOJIC.
Ha TeMy: «PeakTHBHOE MBIKEHUE B IPUPOJIE.
PaboTa B ManbIx rpynmnax HaJ alrOPUTMOM
Paccnenoranue JITII ¢ moMolipio 3akoHa py Ii p
18 pelIeHus 3a1a4 10 YKa3aHHOU Teme (Ha ImpuMepe

COXpaHCHUSA UMITYJIbCa

BUJICOMATEPHUAIIOB U3 UHTEPHETA)

TEMA 4. MEXAHUYECKAS PABOTA. MEXAHUYECKAS SGHEPI'US. 3AKOH COXPAHEHUA
MEXAHWYECKOM DHEPTHH — 2 YACA

Ornpenenenue cpeiHe MOUTHOCTH

Pemenne OKCIICPUMCEHTAJIBHBIX 3a1a4. Brmonnenue

19 MPAKTUIECKON PabOTHI B MAJIBIX TPYIINAX,
YyeJioBeKa 3a CYTKH.
00cCy>K/IeHUE pe3yIbTaTOB.
Pacuer u3MeHeHHsI MEXaHUYECKON [TpakTuyeckas paboTa B MajIbIX IPYyMIIax, pacyer
SHEpruu 0acKeTOONBHOIO MsI4a 32 OUH | TIOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA.
20 yaap/cepuio ynapoB u rpaduueckoe [Toctpoenue rpaduka 3aBUCUMOCTH U3MEHEHUS
MIpeJICTAaBICHUE 3aBUCUMOCTH U3MEHEHUS | DHEPIHH OT KojimdyecTBa yaapos. [IpesenTanus u
HHEPTUU OT KOJMYECTBA YIapOB 00CYXIeHUE PE3yIbTaTOB padoT.
TEMA 5. CTATHKA -2 YACA
Jlabopamopnas paboma: Pemenue skcriepuMeHTaNbHBIX 331a4. BeinoaHeHue
21 «Ormpenenenne NEHTPOB Macc NPaKTUYECKOH pabOTHl B MaJIBIX TPYIIAX,
pa3IMYHBIX TeN (TPU crIoco0a)» 00CyXICHUE Pe3yJIbTAaTOB.
OO0cy:xieHne NOKJIaJ0B U IPEe3eHTAlUN yJaiuxcs
[TpuMeHeHHEe MPOCTHIX MEXAaHU3MOB B | Ha TeMy: «[IpuMeHeHne POCThIX MEXaHU3MOB B
22 CTPOUTENLCTBE: OT 3EMJISTHKH 10 TEeXHHKe». V3yueHune u aHainu3 WILTIOCTPATUBHOTO
HeOockpeda MaTepuaia Ha IpuMepe MYJIBTUIBEMOB
«YeOypamka u ['eHa ctposrt mom», «Mamarackap»
TEMA 6. MEXAHUYECKHUE KOJIEBAHUSA U BOJIHBI — 3 YACA
Yrenue n 00Cyk JI€HUE CTAaThH caiiTa WWW.
o elementy.ru o Bugax koneOaHHii 1 MasSTHHUKOB.
23 Bupl MasTHUKOB U1 UX KOJIEOaHUH.
W3yuenne u aHaan3 pe3ybTaToB SKCIIEPUMEHTOB C
MasiTHUKaMHU.
PaboTa B MaJIbIX Tpymnmax HaJl alrOPUTMOM
24 Uro nepeHocHut BoHa? peleHus 3aa4 o yKa3aHHOH TeMe (Ha mpumepe
BUICOMATEPHAJIIOB U3 HHTEPHETA)
OO6cy>xaeHne T0KIaJ0B U MPe3eHTaluN yJaruxcs
KosnebarenbHbIE CUCTEMBI B TPUPOIE U YA A g p THH yHatl
25 Ha TeMmy: «KomnebarenbHble cucTEMBI B IPUPOJIE U
TEXHHUKE
TEXHUKEY.
TEMA 7. JIEKTPOMATI'HUTHBIE KOJIEBAHUS U BOJIHBI — 2 YACA
. Pemienue skcnepuMeHTANIbHBIX 3a7a4. BeimonHenue
DKclepuMeHTallbHAs TPOBEPKA CBOWCTB .
26 NPaKTUYECKON paboThl B MaJIbIX IPyIIax,
OM BoJH.
00CyX)IeHUE Pe3yJIbTATOB.
Pemenune skcriepuMeHTaNbHBIX 337a4. BeimonHeHne
HccenenoBanue 3J1€KTpPOMarHuTHOTO .
27 MPaKTUYECKON pabOThI B MAJIBIX TPYIINAX,
n3nydenuss CBU-neun
00CyX/IeHUE pe3yIbTaToB.
TEMA 8. OIITUKA —4 YACA
OO6cy>xaeHne T0KIaJ0B U MPE3eHTAUN yJaluxcs
Kak uccnenoBanu cBeTOBBIE SIBICHUS U YA A ¢ P LI yHam
Ha TeMy: «VIccrenoBanme CBETOBBIX SIBJICHUI.
28 KaK UX UCCIEAYIOT TETepb.
. Pabora B ManbIx rpynmnax HaJ MOJENbIO
W3roToBnenue Mojiesn KaJleiHa0CcKora. .
KaJICHJOCKOIIA.
Penrenue skcriepruMeHTaIBHBIX 337124 (CO3MaHNE
DKcIepruMeHTallbHasl TPOBEPKa 3aKOHA .
29 YCTaHOBKH ). BeInonHeHne mpakTuyeckoi paboThl B
OTpaKEHHS CBETA.
MaJIbIX Tpynnax, 00CcyXJIeHHe Pe3yIbTaTOB.
Jlabopamopnas paboma: Pemenue skcreprMeHTaIbHBIX 33/1a4. BrinonHeHne
30 «M3MepeHne moka3aTens MPeIOMIICHHS | IPAKTHYECKOW pabOThl B MAIIBIX TPYITIaXx,
BOJIBI» 00CyX/IeHUE pe3yIbTaToB.
31 Kaxk oTniuarorcs nmokasarenu Pabota B manbix rpynnax. Pemenue

MMPCJIOMJICHUS IBETHOI'O CTCKJIA

OKCIICPUMCHTAJIbHBIX 3a/4a4, OGCY)KI[GHI/IC




pe3yJIbTaTOB, MOCTPOCHHE TpaPrUeCcKOM
3aBUCUMOCTH ITOKa3aTells PEJIOMIICHHSI CBETa OT
€ro 4acTOTHI.

TEMA 9. ®PU3UKA ATOMA U

ATOMHOTI'O AJAPA -3 YACA

[Tormonienre u UCyCKaHUE CBETA

Yrenue n 00Cyk I€HUE CTAaTbH caiiTa WWW.

32 elementy.ru o Buaax ONTUYECKHX CHEKTPOB U HX
aromamy. ONITHYECKUE CIIEKTPBI.
IPUMECHEHHH K XUMHYCCKOMY aHAJIU3y COCTaBa TEJl.
Pemenne skciepuMeHTANBHBIX 3a7a4. BeinonHenue
33 Wzmepenue KI1J] conneuynoii 6atapen | IpakTH4eCcKoil paboThI B MaJIbIX TPYIINax,
00CYXJICHUE Pe3yIIbTATOB.
34 Bausnue paguoakTuBHBIX U3nydeHnid Ha | OOCyXIeHHe JOKIIaI0B U MPE3CHTAINN YHaIIuXCs

JKHUBBIC OpPTaHHU3MbI

Ha TCMY: ((PaIII/IaI_[I/ISI BpcaHas U IMOJIC3HAA».

IIpunoxenune

TexHuveckue cpeacTBa 00yUeHHUs:

1. mepcoHanbHBIE KOMIIBIOTEPHI;
2. MyJIbTHUMEIUUHBIA IPOEKTOD;
3. HWHTepaKTUBHas JOCKa

Crnncok JuTepaTypbl:
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