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®denepanbHas paboyasi mporpamma o ydeoHomy mnpeamety «Dusnka» (0a30BbIit
ypoBeHb) (mpeameTHas oOnacth «EcTecTBEeHHO-HAy4HbIE TpPEAMEThI») (Hanee
COOTBETCTBEHHO — Mporpamma 1o pusuke, Gprusnka) BKIHOYAET MOSICHUTEIbHYIO 3aIUCKY,
cojiep>kaHre o0ydeHUs, TUTAaHUPYEMbIEe pe3yJIbTaThl OCBOCHUSI MPOTrpaMMbl Mo (HU3HUKE,
TEMaTUYeCKOe TUIAHUPOBaHUE.

HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma o ¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTaBIeHA
Ha OCHOBE IMOJIOKCHH M TpeOOBaHWI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTesibHON Mporpammsl, npeactaBieHHbix B @I'OC 00O, a Takxke
¢ yu€ToM deaepanbHOi paboueli mporpaMMbl BociuTanus 1 KoHnenmuu mpernogaBaHus
yuebHoro npeamera «Pu3uka.

ConepkaHue TporpaMMbl MO0  (U3MKE HampaBieHO Ha (QopMupoBaHUE
€CTCCTBEHHO-HAYYHOW IPAMOTHOCTH OOYYAOIIMXCSA W OPTraHU3AINI0 M3ydeHUS (QU3HKH
Ha JIeATCILHOCTHOW OCHOBE. B mporpamme mo (u3MKE yYUTHIBAIOTCS BO3MOXKHOCTH
ydyeOHOro mnpeaMera B peanusanuu TpedboBanuit. ®I'OC OOO kK MIaHUPYEMbIM
JUYHOCTHBIM M METANpeIMETHBIM pe3yJibTaTaM OOY4YEeHHSs, a TakKe MEXIPEeIMETHbIE
CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
o0pa3zoBaHUsI.

[Iporpamma 1o ¢Qu3MKe ycTaHaBIMBAET paclpelesieHue y4eOHOTo Marepuaia
no rogam oOydeHust (MO Kiaccam), MpejuiaraeT MPUMEPHYIO TOCIe0BATEIbHOCTD
U3YyYEeHHs] TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COJIEpKAHUS U Y4ETe
BO3PACTHBIX OCOOCHHOCTEH 00yJarommuXcs.

[Iporpamma 1o ¢usuke paspaboTaHa C HETbI0 OKa3aHUS METOIUYECKON MOMOIIU
YUUTENIO B CO3/IJaHUU pabodeil mporpaMMbl IO Y4EOHOMY MPEIMETY.

duznka ABIAETCS CHUCTEMOOOPA3YIONUM JUISI €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIBKY (PU3NYECKHE 3aKOHBI JIeKAT B OCHOBE IPOIIECCOB U SIBIICHUH,
M3y4aeMbIX XHMHEH, Ouosnorueii, actpoHomuel u (Qusnyeckoil reorpadueit, BHOCHUT
BKJIaJl B €CTECTBCHHO-HAYYHYIO KapTHHY MHpa, MPEAOCTaBIseT HauOoyiee SCHBIC
oOpasnbl MPUMEHEHUS HAydYHOTO METO/la TO3HAHUS, TO €CTh CHoco0a MOIy4YeHUs
JOCTOBEPHBIX 3HAHUU O MUDE.

Onmna w3 TIaBHBIX 3a7ad (PU3HYECKOTO 00pa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (DOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 1 MHTEpeca
K HayKe y 00yJaronuxcsi.

Nzyuenne ¢us3mkyn Ha 0a30BOM ypOBHE MPEIOJIATacT OBIAJCHUE CICTYIOUTUMU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIIHUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHSTH SBIICHUSA,

OIICHWBATh U MOHUMAaTh  OCOOCHHOCTH HAYYHOTO WCCJICIOBAHNS,

WHTEPIPETUPOBATh JTaHHBIE M HWCIIOJIb30BaTh HAayYHBIC JOKA3aTeIhCTBA
TUTSI TIOTYICHUS BBIBOJIOBY.
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Henu u3ydyeHus GpU3MKU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30oBaHUs OMPEICIICHbI
B Konnenmum mnpenonaBanus ydeOHoro mpenmera «®Pusmka» B 00pa3oBaTeIbHBIX
OpraHu3aIuaX Poccurickon Oepnepanun, peAN3YIOIINX OCHOBHBIE
oOmeoOpa3zoBareiabHble  NPOrpaMMbl,  yTBepKAE€HHOM  pemenuem  Kosueruu
MunuctepctBa npocBenieHus: Poccuiickoii denepannu (mpotokon ot 3 nexadps 2019 r.
Ne TTIK-4BH).

Henu u3yuenus Gpu3uku:

npuoOpeTeHNe WHTEpeca W CTPEeMIICHUS OOy4aloluxcs K HayYHOMY H3YUYCHHIO
IIPHUPOJIBI, PA3BUTHE UX MHTEIUICKTYIBHBIX U TBOPUYCCKUX CTIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUH O HAYYHOM METOJE TMO3HaHWS H (HOpPMHpPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIIEHHS K OKPYKAIOIINM SIBICHUSIM;

GopMupoBaHHE HAYYHOTO MHPOBO33PEHUS Kak pe3yibTaTa H3y4YCHHs OCHOB
CTPOCHUS MaTepUH M QyHIAMCHTAIBHBIX 3aKOHOB (PU3HKHU;

dbopMHUpOBaHUE TIPSACTABICHHA O poiv (U3UKKA IS Pa3BUTHS JAPYTHX
€CTCCTBCHHBIX HAYK, TCXHUKU U TCXHOJIOTH;

pa3BUTHE TPEJCTaBICHUI O BO3MOXHBIX cdepax Oyayiieid MnpodeccuoHaTbHON
JESITeILHOCTH, CBSI3aHHOU ¢ (DM3HMKOM, OJTOTOBKA K AaJIbHEHIIEMY O0y4eHHUIO B 3TOM
HampaBJICHUH.

JlocTkeHue 3TUX LeJiel mporpaMMmbl 1o (pU3MKe Ha YpOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus 00eCIIEUNBACTCS PEIICHUEM CIICTYIOIIMX 3a/1ay:

NpUOOpEeTeHNe 3HAHWI O JHUCKPETHOM CTPOEHHUU BEIIECTBA, O MEXAHHYECKHX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHUM ONMHUCHIBAaTh M OOBICHATH (DU3WUYECKHE  SBIICHUS
C UCTIOJIb30BaHUEM TOJTyUYEHHBIX 3HAHUH;

OCBOCHHE METOJIOB PEIICHUS MPOCTEHIIUX PAacUETHBIX 3a/lay C HCIOJIb30BaHHEM
buznuecknx Mojenel, TROPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 337124,

pa3BUTHE YMEHUU HAOIIOJaTh TPUPOJHBIC SBICHUS M BBHITOIHSATH OIBITHI,
nabopaTopHbie pabOTHl U IKCIIEPUMEHTAIbHBIC HCCIEAOBAHHS C HCIOJIb30BAHHEM
HU3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB pabOoThl ¢ nHPOpMaluen GU3NIECKOro COAepKaHus, BKItOUas
uHOPMAITMI0O O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKU, aHAIW3 HU KPUTHUYECKOE
OlICHMBaHUE WHPOPMAIIHH;

3HAKOMCTBO CO cdepamMu TpodecCHOHATBFHON  ACSTENBHOCTH, CBSI3aHHBIMU
c (u3MKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX
buznuecKoi HayKH.

Ha wu3ydenwe ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus otBoautTcsi 238 wacoB: B 7 kimacce — 68 wacoB (2 waca B Hemenro),
B 9 knacce — 102 vaca (3 gaca B HeJeIio).

[Ipennaraemsiii B mporpamMmme no (pusuke nepeveHs J1abopaTOPHbBIX pabOT U OIMBITOB
HOCUT PEKOMEHIATCNIbHBIA  XapakTep, YYHUTENIb JelaeT BbIOOpP MPOBEACHUS
7a00opaTOpHBIX PabOT W OMNBITOB C YYETOM HMHAWBHUAyaTbHBIX OCOOCHHOCTEH
OOyJaroUInXcs, CHUCKAa OJKCHEPUMEHTANBHBIX 3a/laHui, MpeasiaraeMblX B paMKax
OCHOBHOT'O TOCYIapCTBEHHOTO YK3aMEHa T0 (pHU3HKe.
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COAEPXAHUE OBYYEHUA

7 KJIACC
Paszjnen 1. ®u3uka u e€ posib B NO3HAHUHU OKPYKAKOIIET0 MUpa
®usuka — Hayka o npupogne. fBineHus npupoabpl. DUBNUYECKUE SIBICHUA:

MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKIE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.
duznyeckue BenuurHbl. M3Mepenue puznyeckux sennunH. Gusndeckue npubopsl.
ITorpemHocTs u3mMepeHnt MexayHapoaHas CUCTeMa €AUHUILL.

Kak ¢u3uka u  Jpyrue  ecTeCTBEHHbIE  HAayKd  HU3Y4alOT  MPUPOIY.
EcTtecTBeHHO-HAY4YHBI METOJ] TO3HAHUS: HAOII0JEHUE, TOCTAaHOBKA HAYYHOT'O BOIIPOCa,
BBIJIBIDKEHHE TUIIOTE3, SKCIIEPUMEHT 10 IPOBEPKE FUNOTE3, 00BICHEHWE HAOII01aeMOr0
aBiieHns. Onucanre PU3NYECKUX SBJICHUHN C MTOMOIIBIO MOJIENIEH.

Jlemoncmpayuu
MexaHn4eckue, TeIIOBbIe, JIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUSL.
dusnyeckre mpuOOPsI U MPOIIeaypa NPSMbBIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBIM
npruOOpoM.

Jlabopamopnvle pabomul u onvimol

Omnpenenenre IEHBI TCTCHS IKaJIbl U3MEPUTEIHLHOTO TPHOOopa.

N3mepenne paccTosTHUMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPOTO TEJA.

Omnpenenenue pa3MepoB MaJIbIX TEN.

M3mepenne TeMIepaTypbl Py OMOIIH JKAIKOCTHOTO TEPMOMETpa U TaTINKA
TEMIIEPaTYPBHI.

[IpoBeneHune McceOBaHUS TI0 MPOBEPKE THUIIOTE3BI: NATbHOCTh IMOJIETA MIApUKa,
MYIIICHHOTO TOPH30HTAIBHO, TEM OO0JIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayanbHble CBeJeHUs O CTPOEHUM BellleCTBA

CrpoeHnue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBr>keHue yactull Beuecta. CBsA3b CKOPOCTH JIBMXKEHUS YACTHUIL C TEMIIEPATYpPOH.
BbpoyHoBckoe aBmwkenne, nuddy3us. BzanmoneicTBue YacTHI] BEIIeCTBA: IPUTHIKCHHEC
Y OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, XUIAKOCTEM M TBEPABIX
(KkpucTaminyeckux) Tell. B3auMOCBsI3b MEXAy CBONCTBAMH BEUIECTB B Pa3HbIX
arperatHbIX COCTOSIHUSIX U HMX AaTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Jlemoncmpayuu

HaGmtonenrne 6poyHOBCKOTO ABUKEHHS.

Ha6monenue nuddysun.

HaGntonenue sBieHui, OOBACHSIOMIUXCA MPUTSKEHUEM WIM OTTAJIKUBAaHUEM
YacTHIl BEIlIeCTBA.
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JlabopamopHvie pabomul u onvimol
OueHka AuaMeTpa aToMa METOJIOM PsAZIOB (C ucmoJib3oBaHueM potorpaduii).
OnbIThI O HAOTIOICHUIO TEMJIOBOTO PACIIUPEHUS Fa30B.
OMnbITHI 10 0OHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHne ¥ B3aHMOAeCTBHE TeJl

Mexannyeckoe ABWKEeHUE. PaBHOMEPHOE U HEpAaBHOMEPHOE BUXKEHHE. CKOPOCTb.
Cpennsisi CKOpOCTb IPYU HEPABHOMEPHOM JBH>KEHUU. PacU€T myT v BpeMeHU JBUKECHUSL.

SABnenune nHepuuK. 3aKOH MHEpUUU. B3auMoneiicTBre Ten Kak NpuiruHa U3MEHEHUS
CKOPOCTH JABHWXKEHMS Tel. Macca kKak mMepa MHEPTHOCTH Teja. [IIIOTHOCTh BeliecTBa.
CBs13b TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIIECTRA.

Cuna kak XapakTepuCTHKA B3auMoOJelcTBUs Tel. Cuia ynpyroctu u 3akoH ['yka.
N3Mmepenne cuiibl ¢ TOMOIIIBIO JUHAMOMETpA. SIBJIECHUE TATOTEHUS U cuiia TskecTd. Cuna
TSOKECTH Ha Apyrux miaHetax. Bec tena. HeBecoMmocTh. CrioxeHue CUJl, HATPaBJICHHBIX
no oaHo npsimoi. PaBHopelcTByromasa cwi. Cuna TpeHus. TpeHue CKOIbXKECHUS U
TPEHUE MOKOA. TpeHUe B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
HaGmronenre MexaHU4eCKOro JBUKEHUS Tea.
N3mepenune CKopoCcTH NpSIMOJIMHERHOTO ABUKEHHS.
HaGmronenuvie siBieHUs] MHEPLIMH.
HaGmronenre u3MeHeHUs! CKOPOCTU TP B3aUMOICHCTBUM TEII.
CpaBHeHUE Macc 10 B3aUMOJICUCTBUIO TEI.
Ciio’)keHue CuJl, HanpaBJIECHHBIX MO OJTHON MPSIMOM.

Jlabopamopnvle pabomul u onvimol

Ornpenenenue CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (IIapHKa B KUIAKOCTU, MOAEIH
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jajee).

Omnpenenenue CpeHEN CKOPOCTH CKOMBKEHUST OpyCKa WK IIapuKa 10 HAKJIOHHON
IIJIOCKOCTH.

Ornpenenenue MIOTHOCTA TBEPIOTO TENA.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKEHUs (nedhopMariiu) IpyKHuHBI
OT MPUJIOKEHHOW CHJIBI.

OnbIThL, TIEMOHCTPUPYIOIIHUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela
U XapakKTepa CONMPUKACAIOUIMUXCS MOBEPXHOCTEMH.

Paznen 4. JlaBiieHue TBEPABIX TeJ, JKUAKOCTEN U ra3oB

JlaBnenne. CriocoObl YMEHBIICHUS W yBEIWYCHUS JaBicHUs. [laBieHwme rasa.
3aBUCUMOCTDH JABJICHUS Ta3a OT 00bEMa, TeMmnepaTypsl. Ilepenada qaBneHuss TBEPALIMU
TeJIaMH, JKUAKOCTAMHU U Ta3amMu. 3akoH Ilackans. IlHeBMaTH4ecKue MaIIWHBI.
3aBUCUMOCTh JIaBJICHUSI KUJIKOCTH OT TIIyOuMHBL. [HWapocTaTUueckuil mapajokxc.
Coobmatomuecst cocyabl. ['napaBiuueckue MeXaHu3Mbl.

Atmocdepa 3emnaum u armocepHoe gaBieHue. IlIpuUuMHBI CylEeCTBOBAHUS
BO3aylHON o0onouku 3emnu. OnweiT Toppuuemnu. M3mepenue atmochepHOro
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JaBieHUs. 3aBUCUMOCTb aTMOC(EPHOI0O IaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U3MepeHns aTMOC(EPHOro TABJICHHUS.

JlelicTBrE )XUIKOCTU U ra3a Ha IOIPYKEHHOE B HUX Tejo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomiaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIABJICHHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs KUAKOCTBIO U Ta30M.

CooOmaromuecs COCybl.

I'mppasnnueckuii npecc.

[IposiBnenue nercTBusi aTMOCHEPHOTO JABICHHUS.

3aBUCHMOCTD BBITAJIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa U
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

YcioBue IUIaBaHUSA TEN: IUIABAHUE WM TOTPYKEHUE TeEJI B 3aBUCUMOCTH
OT COOTHOILIEHUS TUIOTHOCTEW TEJA U KUJIKOCTH.

Jlabopamopnvle pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOjJAE€ OT O0BEMA MOrPYKEHHOU
B JKUJIKOCTB YaCTH TeJia.

OrnpenenieHue BBITAIKABAIONIEH CHIIBI, JEUCTBYIOIIEH Ha TeJO, MNOTPYXEHHOE
B JKUJIKOCTD.

IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JCHCTBYIOIIEH Ha TEJO
B JKUJIKOCTH, OT MAacChI TeJia.

OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHUIIbI, JEUCTBYIOMICH
Ha TEJIO B )KUJIKOCTH, OT 00BhEMA MOTPYKEHHON B )KUIAKOCTh YACTH TeJIa U OT INIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeoMmeTpa WM KOHCTPYHPOBAHHE JIOJIKA W OMNpPENCIICHUE €€
IrPy30I0JbEMHOCTH.

Paznen 5. PaboTa 1 MOIIHOCTb. JHEPIrUs

Mexanndeckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbIyar, OJIOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHs
peiuara. IlpumeHeHne mpaBuiia paBHOBECUs pbluara K OJIOKY. «30JI0TO€ MPaBUIIO»
Mexanuku. KITJ[ npocteix mexanu3moB. [IpocTbie MeXaHU3MBbI B ObITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u noteHiuanbHas sHeprus. [Ipesparienne
OJIHOT'O BHJIa MEXaHUUYECKOM SHEPIUH B APYTrOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TpumepsI MPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomul u onvimawi

Onpenenenne pabOTHI CHJIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHWUW Tela
0 TOPU30HTATHLHOUN TTOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHS pblyara.
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N3mepenune KIIJ HAKITOHHOM INTIOCKOCTH.
N3yueHne 3ak0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUN.

9 KJIACC

Pazgen 9. Mexanuueckue K01e0aHUSA M BOJTHBI

KonebarenbHoe aBuxeHue. OCHOBHBIE XapaKTEPUCTHUKU KoJeOaHUM: MEpHo/,
4acToTa, aMIUIATyaa. MaremMaTudecKu W IpYKUHHBIM MasTHUKA. IIpeBpaiueHue
SHEPTUU MPH KOJIeOATETLHOM JABUKCHHH.

3aryxaroniue kosneOanus. BeiHyxkaeHHbIe KoneOanus. Pesonanc. Mexanuueckue
BoJIHBL. CBOWMCTBA MEXAHMYECKHX BOJIH. IIpoonbHBIE M MonepedHble BOJHBL. [[nuHa
BOJIHBI U CKOPOCTb €€ pacrpoCTpaHEHUs. MeXaHW4YecKue BOJIHBI B TBEPIAOM TeEIlE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicOTa TOHA. OtTpaxenue 3ByKka. MubpaszByk u
YJIbTPa3BYK.

Jlemoncmpayuu
HaGmonenue kosiebanuii Tl oA IEMCTBUEM CHIIBI TSKECTH U CUIIbI YIPYTOCTH.
HaGmonenne konebanuii rpy3a Ha HUTH U HA TIPYKUHE.
HaGmroneHne BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
PacnipocTpanenue nmpoaoJbHBIX U MONEPEUHBIX BOJH (HA MOJIEIIN).
HaGmtoneHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTHYECKUM pe30HaHC.

Jlabopamopnvle pabomul u onvimol

Omnpenenenue 4acTOTHI U MEPUOJIa KOJICOAHUN MAaTEMAaTHYECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJICOaAHUN PYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH TIEpHOJa KOJeOaHW MOJBENICHHOTO K HUTH Tpy3a
OT JTMHBI HUTH.

HccnenoBanne 3aBUCMMOCTH TepHOJa KOJEOAHWN TPYKUHHOTO MAasTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH MEPUOIa KOJIeOaHUH Tpy3a, TOJBEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCThH TEPUOJIa KOJICOAHWUN TMPY>KHHHOTO
MasTHUKA OT MacChl Tpy3a M KECTKOCTH MPY>KUHBI.

N3mepenune yckopeHus: CBOOOTHOTO TTaICHHMS.

Pa3z(e.11 10. 3JI€KTpOMaFHI/ITHOC M0JI€ X IJICKTPOMATHUTHBIC BOJIHDbI
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DJIEKTPOMAarHUTHOE ToJIE. DIIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX BOJIH. [llkanma anexkrpomarHuTHBIX BOJIH. Mcmonbe3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DJIeKTpOMaruuTHas npupoja ceera. CKopocTs cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.

JlabopamopHvie pabomul u onvimol
N3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIILI0 MOOHMIIBHOTO TelieoHa.

Pa3nen 11. CBeroBble siBJIeHHSA

JlyueBasg mopenp cBera. Mcrounuku csera. [IpsAmonmHerHOEe pacrpoCTpaHEeHUE
ceeta. 3armenus ComnHua u Jlynsl. Otpaxkenue cBeta. Ilmockoe 3epkano. 3akoH
OTpakKeHHsI CBETA.

[Ipenomnenne cBeta. 3akoH TmpenomsieHUs cBera. [lonHoe BHYTpeHHEe
oTpakeHHe cBeTa. Vcmonb30BaHHE MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHYECKUX
CBETOBOJIAX.

Jlunza. Xox nmydeid B nuu3e. OnTuueckas cuctema ¢oToarmapaTa, MUKPOCKOIA U
Teneckona. ['na3 kak onTudyeckast cucteMa. ban3opykocTs U JaabHO30PKOCTb.

Paznoxenune 6enoro ceeta B criekTp. OnbiTel HetoToHa. ClioXkeHue CrieKTpaIbHbIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.
OTtpakeHue cBera.
[Tony4yenue n300pakeHMi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTtruyeckuil CBETOBO/I.
Xop nydei B coOuparoe JInH3e.
XOJI Ty4der B pacCEUBAIOLIEH JIUH3E.
[Tony4yenue n3o00pakxeHH C MOMOIIBIO JIUH3.
[TpunaMn neiictBus poroanmapara, MUKPOCKOIIA M TEJIECKOTA.
Mopens rnasa.
Paznoxxenue 6em0ro cBeTa B CIIEKTP.
[Tommy4yenue 6emoro cBeTa Mpu CIOKEHUHN CBETA PA3HBIX IIBETOB.

Jlabopamopnwvie pabomul u onvimawi
HccnenoBanne 3aBUCUMOCTH yTIa OTPAKEHUS CBETOBOTO JIyda OT yrJiia MaICHHUS.
N3yuenne xapakTepucTUK H300paKEHUS TIPEIMETa B IMIIOCKOM 3€pKaJe.
HccnenoBanne 3aBUCUMOCTH yTiia IPEIOMJICHHUSI CBETOBOTO JIyda OT YTJIa MaieHus
Ha TPaHUIIEC «BO3AYX—CTEKIION.
[TonyueHnne n300pa>keHUI C MOMOIIBI0 COOUPAIOIIEH JIUH3BI.
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Omnpenenenue (GOKYCHOrO pacCTOSHUS U ONTHYECKOW CHIIbI COOMpPArOLIeil JIMH3BI.
OnpITHI IO Pa3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.
OMnbITEl MO BOCHPUSTUIO I[BETA MPEAMETOB MPHU UX HAOJIIOJCHUU 4Yepe3 I[BETOBbIC

(UIBTPBHL.

Paznen 12. KBanToBble siB1eHUsI

OmneiTel Peseppopna u maHetapHas wmonenb aroma. Mogens aroma bopa.
Ucnyckanue u norsyonieHue ceeta atoMoM. KBaHThl. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHre aTOMHOTO sipa.
Hyxknonnas monens atomHoro sjapa. M3otonsl. PagnoaktuBHbie npeBparienus. [lepron
noJiypacrajia aTOMHBIX sJIep.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MACCOBOTO YHUCE. DHEPrus
CBSI3U aTOMHBIX sijiep. CBsi3b Macchl U dHepruu. Peaknuu cuHTe3a W JIeNEeHUs saep.
Uctounnku sHepruu CosiHIA U 3BE3.

SAnepnas aHepretuxa. JleWCTBUA paguOAKTUBHBIX W3JIYyYEHUM Ha IKUBBIC
OpraHU3MBlI.

Jlemoncmpayuu
CrekTpbl U31y4YEeHUS U TOTJIOIICHUS.
CrekTpbl pa3IMYHBIX Ta308B.
CnekTtp Bosopoaa.
HaGmonenue TpekoB B kamepe BunibcoHa.
Pabota cuéTunka HOHU3UPYIOIMNUX U3TYICHUH.
Peructpanys uznydeHusi IpUPOIHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopnvle pabomul u onvimol

HabmoeHne CrilonTHbIX ¥ THHEHYATBIX CIIEKTPOB H3ITYICHUS.

HccrienoBanre TPEKOB: M3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH
(o doTorpadusim).

N3mepenue paanoakTuBHOTO (PoHA.

IHoBTOPHUTEIBLHO-0000 1AM MOTYJIb

[ToBTOpUTENBEHO-00001IAIOIINKA MOJYAb MpEAHA3HAUYEH MJISI CUCTEMAaTHU3aluUd U
0000IIIeHNsT TPEMETHOTO COACPKAHUS M OIbITa JEATEIBHOCTH, MPUOOPETEHHOTO
Mpy W3Yy4YEeHUW BCETO Kypca (GU3WKMA, a TakkKe JJIA TOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY dK3aMeHy 10 (hu3uKe it 00yJaromuXcs, BRIOPABIINUX 3TOT YICOHBIN
peamer.

[Ipy u3yyeHHH JAHHOTO MOJYJSI PEANU3yIOTCd U CUCTEMATU3UPYIOTCS BUIIbI
NEATeNIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEUMBAETCS JAOCTHKEHUE NPEAMETHBIX U
MeTanpeIMEeTHbIX IJIaHUPYEMBIX pe3yJbTaToB oOyueHwusl, dbopmupyercs
€CTEeCTBEHHO-HAy4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SIBJICHUU MPUPOABI U TEXHUKH, OBJIAJACHUE YMEHUSIMU OOBSICHATh (PU3UUECKUE SIBIICHHUS,
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IIPUMEHSAS TIOJIyYCHHBIE 3HAaHUA, pellaTh 3aJa4yd, B TOM YHUCJIE KA4YECTBEHHBIC U
JKCIIEpUMEHTAJIbHBIE.

[TprHUIHMIMAIIBHO NEATENBHOCTHBIN XapaKTeP JAaHHOTO pa3/ieia Peanu3yercs 3a CYET
TOT'0, YTO 00YYaIOIHUECS BBITOIHSIOT 33/1aHUs, B KOTOPBIX UM MpeIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU pacro3HaBaTh U HAy4YHO OOBACHATH (PU3HUECKHE
SIBJICHUS B OKPY KAIOLIEH IPUPOJIE U ITIOBCEHEBHOM KU3HU;

UCII0JIb30BaTh HAyYHbIE METObI UCCIEA0OBAHUS (PUINYECKUX SIBJICHUI, B TOM YHCIIE
JUIS IPOBEPKU TUIIOTE3 U MOJYYEHUs] TEOPETUUYECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBbI HamOOJEe BAXKHBIX JIOCTH)KEHHM COBPEMEHHBIX
TEXHOJIOTUM, HalpuMep, IPAKTUYECKOIO0 MCIIOJIb30BAHUSA Pa3JIMYHbIX HCTOYHUKOB

SHEPIMM Ha OCHOBE 3aKOHA MPEBPAICHUS M COXPAHEHHsS BCEX W3BECTHBIX BHJIOB
SHEPIHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenune (u3uku Ha ypoOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs HAMPABIEHO
Ha JIOCTIDKEHHE JMYHOCTHBIX, METANpeIMETHBIX M TPEAMETHBIX 00pa30BaTEIBHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATHI

B pesynprare usydeHus (QU3MKM Ha ypOBHE OCHOBHOI'O 00mIero oOpa3oBaHHs
y obyuaromierocs OyayT chopMUpPOBaHbI CIAEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YaCTH:

1) naTpMoOTHYECKOT0 BOCIIUTAHHUS:

IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(du3nUecKol HAyKU;

[IEHHOCTHOE OTHOIIEHHE K JIOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

2) TPa’KIaAHCKOT0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

TOTOBHOCTh K aKTHBHOMY y4YacTHIO B OOCYXJICHHM OOIIECTBCHHO-3HAYMMBIX
M OTUYECKUX MpOoOJIeM, CBS3aHHBIX C MPAKTHYECKHM TPUMEHEHHEM OCTHKCHUH
[1)76370 478

OCO3HaHUE BAXKHOCTH MOPATBbHO-3THUECKUX MMPUHITUIIOB B ICATEIHLHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCTIUTAHMS:
BOCTIPUATHE JCTETHUYECKUX KauecTB (PU3MYECKOM HayKu: €€ TapMOHUYHOTO
MIOCTPOCHHSI, CTPOTOCTH, TOUHOCTH, JJAKOHHYHOCTH;

4) HEHHOCTH HAYYHOTI'0 MO3HAHMSI:

OCO3HAHHE IIEHHOCTH (U3MYECKOM HAayKd KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHs TEXHOJIOTHUM, BAXKHENUILEH COCTABISIOIIEH KYIbTYPHI;

pa3BUTHE HaydYHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEIOBATEIbCKOM
NEATENbHOCTH;

5) popmupoBaHusi KyJbTYPbI 3I0POBbSI H IMOLIMOHAIBHOT0 0JIATOMOIYYHSI:
OCO3HAHWE IIEHHOCTH Oe3omacHoro oOpa3a JKM3HH B  COBPEMEHHOM
TEXHOJOTHYECKOM MHUPE, BAKHOCTU TMPaBUJ OE30MACHOTO TOBEIECHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C AMEKTPUUECKUM H TeTUIOBBIM 000PYIOBAHUEM B IOMAITHUX YCIOBHSIX;
c(hOpMHPOBAHHOCTh HaBBIKa PEQIICKCUU, MMPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO K€ TMpaBa y APYroro 4eJI0BeKa;

6) TPy/10BOT0 BOCTIMTAHHSA:

aKTUBHOE YYacTH€ B PCEIICHUM TMPAKTUYECKUX 3adad (B paMKaxX CEeMbH,
o0pa3oBaTebHON OpraHu3aluu, TOopoja, Kpas) TEXHOJOTHYECKONM M COLMAIbHOU
HaIpaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3NUECKUX 3HAHUI;

MHTEpEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuit, CBsI3aHHBIX C (U3UKOK;
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7) IKOJIOTHYECKOT0 BOCTIMTAHMS :

OpHEHTAIMs Ha MPUMEHEHHE (PM3MUCCKUX 3HAHUU IS PEIICHHS 3a1a4 B 00JaCTH
OKpY KaloIIel Cpe/ibl, INTAHUPOBAHMUS TIOCTYIIKOB U OI[CHKH HX BO3MOYKHBIX ITOCIICACTBHIA
JUIL OKPYKAKOILIEU CpeJibl;

OCO3HAHME III00aIBHOTO XapaKTepa dKOJIOTHIECKHUX IPOOJIEM U IMyTeil UX PEIICHNU;

8) aganTanuu K N3MeHSIOIHMCS YCJIOBHSIM COHMAIbHOI M MPUPOIHOM CPe/bl:

NOTPEOHOCTh BO B3aMMOJEHCTBUU IPHU BBIOJHEHUU HCCIEAOBAHUI M MPOEKTOB
(¢u3nuecKkoi HarpaBICHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHX;

NOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTH YEPE3 MPAKTUUECKYIO JESTEIIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM UHciie POPMYIHPOBATH UJIEH,
HOHSITHSI, TUIIOTE3bI O PU3NYECKUX O0BEKTAX U SIBJICHUSIX;

OCO3HAaHME Je(PUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B o0sactu
buzuky;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B NMPUOOPETEHUH HOBBIX (DU3MYECKUX 3HAHUI;

CTpeMJICHHE aHAJIM3UPOBATH U BBISBIATH B3AUMOCBSI3U PUPOJIBI, OOIIECTBA U
HSKOHOMMKH, B TOM YHUCJIE€ C UCIIOIb30BAHUEM (PU3NYECKUX 3HAHUM;

OLIEHKA CBOUX JEHCTBHUI C y4€TOM BIHMSHHS Ha OKPYXKAIOLIYIO CPENY, BO3MOKHBIX
r7100aJIbHBIX MTOCJIECTBUI.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesymbraTe OCBOCHHS MpOrpaMMbl 1o (pH3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydaromerocss  Oyayr  chopMHUpOBaHBI  MeETalpeIMETHbBIC
pe3ynabTaThl, BKJIIOYAIOIINE IT03HABATEIbHBIC YHUBEpCAJIbHBIC YyUeOHBIC EHCTBUS,
KOMMYHUKaTUBHBIC YHHUBEPCAIbHBIC YIeOHBIC ACHCTBUS, PETYJISTUBHBIC YHUBEPCAIbHBIC
ydeOHbIe eHCTBUS.

ITo3HaBaTe/IbHBbIE YHUBEPCAJbHbIC YUeOHbIEe NeiCTBHUSA
ba3oBble Jioruyeckue 1eicTBus:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBICHUIN);

YCTaHaBIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCHU(PUKAIINN, OCHOBAHHUS
TUTs1 000OIIIEHUS U CPABHECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCCMaTPUBAEMbIX (paKTaX, TaHHBIX
¥ HAOJTFOICHUSIX, OTHOCSIINUXCS K PU3NUECKUM SBJICHUSIM;

BBISIBJISITh IPUUUHHO-CIIECJICTBEHHBIEC CBSI3U MPU U3YYEHUU (PU3UUYECKUX SBICHUN U
MPOLIECCOB, JelaTh BBIBOJLI C UCIOJb30BAHUEM JEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKIIOUEHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEIUYNH;

CaMOCTOSITEJILHO BBIOMpaTh CHoco0 pelieHus ydyeOHOM (u3nyueckol 3agayuu
(cpaBHEHHE HECKOJILKUX BAPUAHTOB PEILEHMUS, BHIOOp HanboJiee NOIXOISIIEro ¢ y4ETOM
CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).
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ba3oBble ucciiefoBaTebCKHe 1eHCTBUSA:

WCIIOJBb30BaTh BOMPOCHI KaK MCCIEAOBATENILCKUNM WHCTPYMEHT TO3HAHUS;

MPOBOJIUTH TIO CaMOCTOSTENIbHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOKHBIN
bu3UYeCKUil AKCIEPUMEHT, HEOOJBIIOEe HCCIEeIOBaHUE (PU3UYECKOTO  SIBJIICHHUS;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POPMAITUIO, TTOJIYYCHHYIO B X0J1€
WCCIIEIOBAHUS WIIU SKCTIEPUMEHTA;

CaMOCTOSITEILHO (HOPMYIHPOBATH O0OOOIIEHUS M BBIBOABI IO pe3yjbTaTam
MPOBEJAEHHOTO HAOIOICHMS, OTIBITA, UCCIICIOBAHUS;

IPOTHO3UPOBATH BO3MOXKHOE JlalibHEWIIee pa3BUTHE (HUINYECKUX ITPOIIECCOB,
a TaKXKe BBIJBUTaTh TMPEINOJIOKEHUST 00 WX pa3BUTUHM B HOBBIX YCIOBHUSIX W
KOHTEKCTaX.

Pab6ora c nnpopmanmeii:

NPUMCHATh  Pa3IUYHBIC METOABI, HWHCTPYMEHTHI W 3amlpoChl TPU  IOUCKE
U 0oTOOpe MH(POPMAIIMKM WM JAHHBIX C YYETOM MPEJIOKEHHON y4eOHOH (u3HuecKou
3a1auH;

aHAJM3UPOBaTh, CHCTEMATH3UPOBaTh W  HMHTECPIPETHPOBATH  HH(POPMAIIUIO
pa3IMYHBIX BUIOB U (GOPM IPEICTABICHHUS;

CaMOCTOSITETTFHO BBIOMPATh ONTUMATBHYIO (hOpMY TpecTaBICHUS HHOPMAIIUU U
WITIOCTPUPOBATh pellaeMble 3aJa4d HECIOKHBIMA CXEMaMH, JuarpaMMaMi, WHOW
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHMKaTHUBHBbIE YHUBeEpPCaJbHbIE y4eOHbIE JeiiCTBUS:

B XOA€ OOCYXJICHHS Y4eOHOro MaTepHayia, Pe3yJbTaTOB J1Ia0OpaTOpPHBIX padoT
U TIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl U BBICKA3bIBATh
ueH, HAIEeJCHHBIE Ha pEIIeHHWE 3aJadyd U TOJJep)KaHue OJarokeaaTelbHOCTH
OOIIECHHS;

COMNOCTABJISITh CBOM CYXKJEHHS C CYXACHUSMH JPYTrUX YYaCTHHKOB JHAoOra,
OoOHapy>KHUBaTh PA3INUUE U CXOJCTBO MO3UIUH;

BbIpakaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOMUYHO TIPEACTABIATh PE3YIAbTAThl  BBIMIOJIHEHHOTO (DU3UYECKOTO OIbITa
(aKCIIepUMEeHTa, UCCIEA0BaHNUs, IIPOEKTA).

MMOHUMATh U UCIIOIB30BaTh MPEUMYIIECTBA KOMAHAHOW U UHAUBHUIYaJIbHON pabOThI
MIPY PEIICHUU KOHKPETHON (HU3UIECKOM MPOOIEeMBI;

MPUHUMATH LI€JIM COBMECTHOW AESTEIbHOCTH, OPraHUW30BBIBaTH JNEUCTBUS MO €€
JOCTHXKEHUIO: PAaCOpPeNieNIATh POIH, 00CYX JaTh MPOIECCHl U Pe3ysbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

BBITIOJIHATH CBOIO YacTh paOOThI, 1OCTUTas KAYECTBEHHOI'O PE3yJIbTaTa 1O CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMU WIC€HAMU KOMaH/bI,

OIICHUMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOMUNA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEIHHO C(HOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBHSI.
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PeryasiTuBHble YHUBepPCAJIbHbIE Y4eOHbIe JeHCTBUS
Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B KU3HEHHBIX U Y4EOHBIX CHUTyalusX, TpeOyOIMX
JUTSL pelieHust PU3nuecKux 3HaHUK;

OPUEHTHPOBATHLCS B PA3IMYHBIX MOJXO0AaX MPUHATUS PEIIeHUN (MHANBUIYaTbHOE,
MIPUHSATHUE PELICHUSI B TPYIIIE, IPUHITHE PEIICHUHN TPYIIION);

CaMOCTOSITEJILHO COCTAaBJIATh AJITOPUTM pelieHrs GU3NYECKON 3aauu WIH TlaHa
UCCJENIOBaHU C YYETOM MMEIOMIMXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh MpEIJIaraéMble BApUaHThl PEUICHHUI;

nienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAIBHBI HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYAllMU U NIPeararh IUIaH €€ N3MEHEHHS;

OOBSCHATh MPUUYMHBI JOCTHXKEHUS (HETOCTHUKEHHS) PE3yNbTaTOB JACSTEIBHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBIIOJHEHHUS
¢u3nuecKoro HccIeoBaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB,
WU3MEHMBIINUXCS CUTYAIMH, YCTAHOBJICHHBIX OMHUOOK, BOZHUKIIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSM.

CTaBUTh ce0s Ha MeCTO JIpPYroro 4YejoBeKa B XOJ€ CIopa WIH JAUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro.

npu3HaBaTh CBOE MPaBO HA OIIMOKY MpU peuieHud (PU3NYEeCKUX 3a1ad  Win
B YTBEPIKICHUAX Ha HAYYHBIE TEMbI U TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJIBTATHBI

K xoHmy oOydyeHus B 7 KJjacce TpeAMETHBIC pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh TOHATHUS: (PU3MUYECKHEe W XUMHYECKHE SIBIICHUSA, HAOII0EHNE,
AKCIIEPUMEHT, MOJEJIb, TUTOTE3a, €IWHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJICKYa,
arperaTHble COCTOSIHHUS BemiecTBa (TBEPIOE, JKHUIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUKEHUE  (paBHOMEpPHOE,  HEPaBHOMEPHOE,  MPSIMOJIUHEHHOE),  TPaeKTOpH,
paBHOACHUCTByOMmAas cui, aedopmamus (ympyras, IUTaCTUYECKasl), HEBECOMOCTb,
COOOTIAIOIINECS] COCY/IbBL;

paznuyarh sBiaeHUs (Auddy3us, TEIOBOE JBMIKEHHWE YacCTHI[ BEIIECTBa,
paBHOMEPHOE JIBI)KCHHE, HEPAaBHOMEPHOE JBM)KCHHE, WHEPIIUS, B3aUMOJICHCTBHE Te,
paBHOBecHME TBEPIBIX TEN C 3aKPEIUIEHHOW OCBIO BpAICHUS, Tepenada TaBlICHUS
TBEPABIMHA TEIAMH, XUAKOCTSIMU W Ta3aMH, aTMOC(PEPHOE JaBJIICHHE, TUIaBaHUE TeT,
MPEBPAIICHUS MEXaHWYECKOW DHEPTUHu) TO OMHCAHWI0 WX XapaKTEPHBIX CBOWCTB W
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (U3HUECKOE SIBIICHUC;

pacmo3HaBaTh MPOSIBICHUE HM3YYCHHBIX (PU3MUYECKUX SIBICHUW B OKPYKAIOIIEM
MUpE, B TOM YuCiie (GPU3UIECKUE SBICHUS B PUPO/IS: TPUMEPHI ABUKCHUS C Pa3THIHBIMU
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CKOPOCTAMHU B JKMBOM M HEXUBOM INPUPOJE, ACHUCTBUE CWIbl TPEHUA B NPUPOIE U
TEXHUKE, BJIMSHUE aTMOC(EpHOro [aBJICHUS Ha KUBOW OpraHuU3M, IUIaBaHHUE PbIO,
phluard B Telie 4YejJoBeKa, MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 33a/lauy B Y4EOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SIBJICHHUIA;

OMHUCHIBATh M3YYEHHBIE CBONCTBA Tel U (U3WYECKHUE SIBICHUS, MCIOJIb3Ys
dbuzndeckue BeauYuHbI (Macca, 00bEM, MJIOTHOCTh BELIECTBA, BpeMs, yTh, CKOPOCTH,
CpeaHssl CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TE€ja, CHJIA TPEHUS, TABICHUE
(TBEpmoro Temna, >KUAKOCTH, ras3a), BBITAJIKMBAIOIIAs CUJIa, MEXaHMueckas pabora,
MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI, KOA(QPUIMEHT TMOJE3HOT0 JICHUCTBUS
MEXaHU3MOB, KUHETHYECKas W TOTEHIIMAJIbHAS DHEPrus), MPH OMNUCAHUU TPABUIBLHO
TPaKTOBAaTh (PUBMUECKUN CMBICT MCIOJIb3YEMbIX BEJIMUMH, UX 0003HAUYCHUS U €TUHUIIBI
(bU3MYECKUX BEIUYUH, HAXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3NUECKYIO
BEJIMYUHY C JIPYTUMH BEIMYMHAMHU, CTPOUTh TpaduWKU H3YyUYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BETUYUH;

XapaKTepU30BaTh CBOWCTBA Tel, (DU3WUYECKUE SIBIICHUS W TPOIECCHI, MCIOIb3Ys
npaBWiIa CJIOXKEHUA Cuil (BAOJIb OJAHOM TpsAMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUIO paBHOBECHS pbiuara (0J10Ka), «30JI0TOE MPAaBUIIO» MEXaHUKH, 3aKOH
COXpAaHEHHUS] MEXaHWYEeCKOW JHEepruu, NMpH 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alIMChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSACHATh (PU3UYECKHE SIBJIICHHUS, TPOIECCHl U CBOWCTBA TE€l, B TOM YHCIE H
B KOHTEKCTE CHUTyallMii [PaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbISBIATH
NPUYUHHO-CIICJICTBEHHBIE CBSI3M, CTPOUTH OOBACHEHHE U3 1-2 JOTMYECKUX IIIaroB
C oropoi Ha 1-2 M3y4EeHHBIX CBOMCTBA (hU3UUYCCKHUX SBJICHUM, (DU3NUECKUX 3aKOHA HIIH
3aKOHOMEPHOCTH;

pemiath pacu€THble 3amayu B 1-2 nelcTBUS, UCMONB3YS 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAIONINE (PU3NUECKHUE BEIIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBHS 3a]a4M 3alUChIBATh
KpaTKoOe yCIOBHE, TOJICTABIATh (DU3UYECKHE BETUYHHBI B (HOPMYIBI M TMPOBOIUTH
pacy€Thl, HAXOUTh CIIPABOYHBIC IAHHBIE, HEOOXOIUMBIE JIJIsl PEIICHHUS 3a]1a4, OIEHUBATh
PEATMCTUYHOCTH TOMYICHHON (DU3UYECKON BETUYHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIM (U3HUECKUX
METOJIOB, B ONMCAHUM MCCIEAOBAHUS BBIICIATh IPOBEPSIEMOE IPEAIIOI0KEHUE
(rumoresy), pa3nuyaTh U UHTEPIPETUPOBATH MOJYUEHHBIN pe3yabTaT, HAXOAUThH OLTUOKH
B XOJI€ OIIBITA, JI€JIaTh BBIBOJIBI IO €r0 PE3YJIbTATAM;

IPOBOAUTH OMBITHI 110 HAOMIOACHUIO (PU3UUECKHUX SIBICHUN WU (PU3NUECKUX
CBOMCTB Te: (OPMYITHPOBATH MPOBEPSIEMBIE TPEITOIOKEHUS, COOUPATh YCTAaHOBKY
U3 NPESI0KEHHOTO 000pYA0BaHUs, 3alTUCHIBATh XO/1 OMbITA U (POPMYIHPOBATH BHIBOJIBL;

BBITIOJIHATh MPAMbBIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MACChl Tena, 00bEMa, CUIIBI
U TeMIepaTypbl ¢ HUCIOJIb30BAHUEM AaHAJIOTOBBIX M U(POBBIX MPUOOPOB, 3aMUCHIBATH
TOKa3aHus MPUOOPOB ¢ YUETOM 3aJaHHON a0COIOTHOM MOTPEITHOCTH U3MEPEHUT;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OAHOM (PU3NUECKOIl BEIMUUHBI OT APYrou
C HCTOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU MyTH PABHOMEPHO JIBUKYIIETOCS
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Tela OT BPEMEHU JABWXKEHUS TEJa, CHJIBI TPEHHS CKOJILKEHHUS OT Beca Teja, KauecTBa
00pabOTKU TOBEPXHOCTEM TEd W HE3aBUCUMOCTHM CHJIBI TPEHUS OT IUIOLIAIU
COMPUKOCHOBEHHUSI TE€J, CUJIbl YIPYrOCTH OT YIJMHEHUS MPYKUHBI, BBHITATKUBAIOIICH
CWIbl OT O00BEMa NOrpyKEHHOM 4YacTH Tejda M OT IUIOTHOCTH JKUJAKOCTH, €€
HE3aBUCHUMOCTH OT TUIOTHOCTH TeJia, OT TNIYOUHBI, Ha KOTOPYIO TOTPY>KEHO TEJO, YCIOBUM
IJIaBaHMs TEJ, YCIOBHUM paBHOBECHs pbluara U OJIOKOB, y4aCTBOBATh B IUIAHUPOBAHUU
y4eOHOTI'0 HCCJICIOBaHUsS, COOMpAaTh YCTAHOBKY W BBIMOJHATH HU3MEPEHUS, CIEAys
MPEVIOKEHHOMY  TUIaHy, (UKCUPOBATh PE3ybTaThl MOJYYEHHOM 3aBUCUMOCTHU
(bu3MYECKUX BEJIWYMH B BUJEC MPEIJIOKEHHBIX TaOMuIll U TrpadUKOB, JejaTh BBIBOJIBI
10 pe3yJbTaTaM UCCIIeIOBAHNUS;

IPOBOJIUTh KOCBEHHBIE M3MEpeHUs (U3UUYECKUX BETUYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTA W TBEPAOrO TeNa, Cujla TPEHUS CKOJIBKCHHMS, JIaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CUJIa, IEHCTBYIOMIAs HA MOTPYKEHHOE B )KUJIKOCTh TEJI0, KO PUIueHT
MIOJIE3HOTO JICUCTBUS MPOCTHIX MEXAHU3MOB), CJICAYS MPEIJTIOKEHHON UHCTPYKIIUU: TIPU
BBITIOJIHCHUU HM3MEPEHHM COOMpaTh HSKCIEPUMEHTAIIbHYI) YCTAHOBKY U BBIYHCIISTH
3HAYCHUE UCKOMOMW BEJIMYMHBI,

coOJI0/1aTh MpaBWIa TEXHUKU O€30MacHOCTH NpH padboTe ¢ J1abopaTOpHBIM
000pyAOBaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUA MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOUIUECS COCYAblI, OapOMETp, pblyar, MOJBIKHBIN U
HETOJIBW)KHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTH;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OINOpPOM HAa WX OMUCAHUSA (B TOM 4YHCIE: TOIUIMIHUKH, YCTPOMCTBO
BOAOINPOBOJA, TUAPABIMYECKUN MpPECC, MAHOMETP, BBICOTOMEp, MOPLIHEBOW HAcoc,
apeoMeTp), MCIONb3ys 3HAHMUS O CBOMCTBAX (DU3UYECKUX SIBJICHUI M HEOOXOIUMBIE
¢duznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TPUMEPHI (HAXOAUTh HH(POPMAIMIO O MPHUMEpPax) MPAKTHUIECKOTO
WCIIOJIb30BaHUSl (PU3MUYECKUX 3HAHWW B TOBCEIHEBHOW JKM3HU [JIi OOECIICUCHUS
0e30macHOCTH TpH OOpalleHuH C NpuOOpaMu W TEXHUYECKUMU YCTPOWCTBAMH,
COXPAaHEHWSI 3JI0POBBS M COOIIIOICHNS HOPM IKOJIOTHYECKOT0 TTOBEACHHS B OKPYKAIOIIEH
cpene;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB MH(popManuu B VHTEpHETE B COOTBETCTBUU
C 33/IaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIMXCS 3HAHUW U MMYTEM CpPaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIETSATh MH(DOpPMAIINIO, KOTOPAsl SBISETCS MPOTHBOPEUNBOU
WM MOXKET OBITh HEIOCTOBEPHOM;

WCIOJb30BaTh MPU  BBIMOJIHEHUU YYEOHBIX 3aJlaHUil  HAyYHO-MOMYJISIPHYIO
auTepaTypy (HU3MYECKOro CoOJepKaHus, CIPABOYHBbICE MaTepHallbl, PECYpChl CETH
Nutepuer, Brnagerb mnpuéMamMud KOHCIEKTHPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHWE MUCHMEHHBIE U YCTHBIE COOOILEHHUS HAa OCHOBE
2—3 UCTOYHUKOB HHPOpMAINUU (PU3UIECKOTO COACPKAHUS, B TOM YHCIIE MyOINIHO
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JenaTh KpaTKue COOOILIEHUs O pe3ysibTaTax MPOEKTOB WM y4eOHBIX HCCIEAOBAHUM,
IIPU 3TOM TPaMOTHO MCMOJIb30BaTh M3YUYEHHBIM MOHATUIHBIA anmapaTr Kypca (U3HKH,
CONPOBOKJATh BBICTYINICHHE MPE3ECHTALUEH;

IIPY BBITTOJIHEHUH Y4E€OHBIX MPOCKTOB U UCCIEAOBAHUM pacnpenensiTh 00I3aHHOCTH
B IPYIIIE€ B COOTBETCTBHUHU C IOCTABIEHHBIMH 3a/1a4aMH, CJICINUTH 32 BBIITOJHEHUEM I1JIaHA
NEUCTBUM, aJeKBaTHO OLICHUBATh COOCTBEHHBIM BKJIaA B J€ATEIbHOCTh T'PYIIIHI,
BBICTPauBAaTh KOMMYHHUKAaTUBHOE B3aUMOJICVCTBUE, YUUTHIBAS MHECHUE OKPYKAIOIIUX.
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K xoHny obyueHust B 9 kijiacce mpeIMeTHBIE pe3yJbTaThl HA 0A30BOM YPOBHE JTOJKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTh Y OOYHAIOIIUXCS YMEHUM:

WCMOJIb30BAaTh TOHSTHS: CHCTEMA OTCYETA, MaTepUalibHAs TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOIro JBIKEeHUs, Aedopmanus (ynpyras, MaacTUUYecKasi),
TPEHHUE, LICHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTD U NIEPETPY3KH, LICHTP TIKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSKECTH TBEPJOro Teljld, paBHOBECHE, MEXAaHUUYECKUE
KoJieOaHUs U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, DJICKTPOMArHUTHBIC BOJIHBI, IIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh, CTIEKTPhI UCITYCKAHUS
U TIOTJIONIeHUS, alb(a-, 6eTa- U raMMa-u3JIydeHUs, U30TOIIbI, s/IepHast DHEPreTHKa,;

pasznuuath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JABUKEHUE,
PaBHOYCKOpPEHHOE MPSAMOJIMHENHOE JBH)KEHHE, CBOOOJAHOE MAaJCHUE Tell, pABHOMEPHOE
JIBW)KEHUE TI0 OKPYXHOCTH, B3aUMOJICHICTBHE TE€J, PEAKTUBHOE JBHXKEHHUE,
KojeOaTenbHOE JBWKEHHUE (3aTyXalollie U BBIHYXKJICHHBIC KoJieOaHMs), PE30HAHC,
BOJIHOBOE JIBUIKEHUE, OTPAKEHUE 3BYKA, IPSMOJIUHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U MPEJIOMJICHUE CBETA, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pPa3sIoKeHHE Oeoro cBera
B CIEKTP W CJOXEHHUE CHEKTPaJIbHbIX IIBETOB, IUCIEPCHUSI CBETA, €CTECTBEHHAA
PaIMO0aKTUBHOCTh, BOSHUKHOBEHHUE JIMHEMUATOTO CIIEKTPa U3JTYyUYEHHUsI) TIO ONMMUCAHUIO MX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3nYecKoe
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HMUECKHX SIBIICHUN B OKPYKAIOIIEM MHUPE
(B ToM yucie (GpU3NYEeCKue SIBICHHS B IPUPOJE: MPWIUBBI U OTJIMBBI, ABM)KCHHE TUIAHET
ConHeyHO#l CUCTEMBI, PEAKTUBHOE JIBUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMHUYECKUE BOJIHBL, I[yHAMH, 05XO, I[BETa TEJ,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJIOTHYECKOE  JCUCTBHE  BUIUMOTO,
yIBTPA(QUOIETOBOTO U PEHTICHOBCKOTO H3JyYCHHM, €CTECTBEHHBIH pPaJMOAKTHBHBIN
¢$oH, KOCMHYECKHE JTyYHd, PaIMOAKTUBHOE U3ITyYeHUE TPUPOIHBIX MUHEPATIOB, ACHCTBIE
pPaIOaKTUBHBIX M3JIyYEHUI HaA OpraHu3M 4YelioBeKa), MpH OBTOM MEPEBOAUTH
MPAKTUYECKYIO 3a/7ady B y4eOHYIO, BBICNSTH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
buznuecKux SBICHUN;

OMKCHIBATh W3YYCHHBIC CBOWCTBA Tel U (PU3MUYECKHE SIBICHUSA, WCIOIb3Ys
dusnueckre BeMUYUHBI (CPENHSs © MTHOBEHHAsT CKOPOCTh Teja MPU HEPABHOMEPHOM
JNBH)KEHUH, YCKOPEHHE, NMEepPEMELIEHNUE, MMyTh, YIJIOBas CKOPOCTb, CUJa TPEHUs, CHJIA
YIOPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaJCHUs, BEC Tela, UMITYJIbC Tela,
UMITYJIBC CHJIBI, MEXaHHYECKasi paboTa W MOIIHOCTh, MOTEHIMATbHAS DHEPrUs Tea,
MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTCHIMAJbHAS JHEPIUsl CHKATOW NPY>KUHBI,
KUHETUYECKAsl SHEPrusl, MOJHAs MEXaHUYecKasi SHEprusi, MepHoJl U 4acToTa KojeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IIOKA3aTElb
MPEJIOMIICHUSI CpEJbl), MPU OINMUCAHUM TPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
HCIIOIb3YEMbIX BEJIMYMH, 0003HAUEHUS W €IUHUIIbI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(bopMyIibl, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMYHMHY C APYTUMU BEJIWYHMHAMU,
CTPOUTH rpayKu U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUNH;
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XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3UUYECKHE SBICHUS W TIPOIECCHI, HCIIOIB3YS
3aKOH COXPAaHCHWsI DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHSI, TPUHIUI CYNEPIIO3UITUN
CWJI, TIPUHIIMI OTHOCHUTEIHbHOCTH [amwmiiesi, 3akoHbl HbIOTOHA, 3aKOH COXPAaHCHUS
UMITYJIbCA, 3aKOHBI OTPKEHUS U MIPEIOMJICHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsI0BOTO
M MacCcoBOTO YHCEN TPH SACPHBIX peaKmusIX, IPU ITOM JaBaTh CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA U 3aMCBHIBATh €70 MATEMAaTHIYECKOE BBIPAKCHUE;

OOBSACHATHh (PU3UYECKHE TPOIECCHl U CBOWCTBA TEJI, B TOM YHCJIC U B KOHTCKCTE
CUTyallUd  TPAaKTUKO-OPUECHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  NPUIUHHO-
CJICICTBCHHBIE CBSI3U, CTPOUTH OOBSICHCHHUE U3 2—3 JIOTMYECKHUX IIaroB ¢ OMopon Ha 2—3
U3YYCHHBIX  CBOMCTBA  (M3MYECKUX  SABJICHUH, (U3HUECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEM;

pemaTth pacy€THble 3ajaud (ONMHUparoIIMecs Ha cucreMy u3 2—-3 ypaBHEHU),
UCIIONIb3Ysl 3aKOHBI M (OPMYIIBI, CBSI3bIBAONINE (PU3NYCCKHE BEJIMYUHBI: HAa OCHOBE
aHaJM3a yCIIOBHUS 3a/Ja4d 3alUCBhIBaTh KPATKOE YCIIOBHE, BBIABIIATH HEIOCTAIONINE WJIU
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M (HOPMYJIbI, HEOOXOIUMBIC ISl pPEIICHHUS,
IPOBOJAUTH PACUYETHI U OLICHUBATH PEATUCTUYHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3HUSCKOU
BEJIMYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIM (U3HUECKUX
METOJIOB,  HUCIIOJIb3ysl ~ ONHCAHHWE  KCCIENOBAaHUSA,  BBIACIATH  MPOBEPSEMOE
NPENIONIOKEHUE, OILIEHUBATh TMPABWIBHOCTb TMOpPSAKA TPOBEICHUS HCCIEIOBaHUS,
JIeNaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YIIHTATHI HAOIIOACHHI U OIBITOB;

IPOBOJIUTh ONBITHI 1O HAOMIONCHHUIO (U3UYECKUX SBICHUN WM (PU3HICCKHUX
CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUS SHEPTUH,
3aBUCUMOCTH Meproa KojieOaHu! MPY>KUHHOTO MasTHUKA OT MAcChl rpy3a U KECTKOCTH
NPYXUHBl U HE3aBUCUMOCTh OT aMIUIUTYABl MajbIX KoJIeOaHUM, MPSIMOJIMHEHHOE
pacnpoCcTpaHeHHE CBETa, pPa3lOKEHHWE OEIOro CBeTa B CIEKTP, HU3YYEHUE CBOMCTB
M300paKEHUS B IJIOCKOM 3€pKalie U CBOMCTB M300paXeHUs MpeaMeTa B coOMparomiei
TUH3€e, HaOIIOJICHUE CIUTONTHBIX U TMHEHYATHIX CIIEKTPOB U3JIYUYEHHS): CAMOCTOSTEIBHO
coOupaTh YCTAaHOBKY M3 U30BITOYHOTO HaboOpa 00OpyI0BaHMUS, OIMCHIBATH XOJ OMbITA U
€ro pe3yabTaThl, GOPMYIUPOBATH BEIBOBL;

MIPOBOJUTH TIPH HEOOXOAMMOCTH CEPUIO MPSAMBIX H3MEPEHUH, ONPEACIISisl CpeHee
3HaueHWE Wu3MepseMor BennuuHbl ((POKyCHOE paccTosHue CcoOUparomend JHUH3HI),
000CHOBBIBATh BRIOOP CcIIOc00a M3MEPEHHS (M3MEPUTEIBHOTO TPUO0pa);

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEHN (PM3MUECKUX BETUYNH C UCIIOTh30BAHUEM
MPSIMBIX U3MEPEHUI (3aBUCUMOCTH ITYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBMKCHUHU
0e3 HaYaJIbHON CKOPOCTH, TIepruoa KoJieOaHUN MaTEeMaTHYECKOTO MAasTHUKA OT JIJTUHBI
HUTH, 3aBUCHUMOCTH yTja OTPAXEHHUS CBETa OT YIJia MAJeHUS W YIJia MPEIOMIICHUS
OT yIJIa TIa/ICHHs]): TUTAHUPOBATh MCCIICIOBAHNE, CAMOCTOSITEIHHO COOMPATh YCTAHOBKY,
(GuKCHpOBATh PE3YNHTATHl MOTYYECHHOW 3aBUCHUMOCTH (PU3NUYECKUX BEIUYUH B BHUJE
TabHIl ¥ TpaUKOB, JETaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAHMS;
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MIPOBOJINTh KOCBEHHBIC M3MEpPEHUs (DU3NUYECKUX BEIMUYUH (CPEIHSSI CKOPOCTh U
YCKOpEHHE TeJla MPU PaBHOYCKOPEHHOM JBMKEHUH, YCKOPEHHE CBOOOJHOTO IMaJICHUs,
KECTKOCTh NPYXKUHBI, KOIPOUIIMEHT TPEHUsI CKOJBKEHUS, MEXaHWueckas paboTa u
MOIITHOCTh, YaCTOTa U MEPHO]I KOJIeOaHUM MaTEMAaTUYECKOTO U MPYKUHHOT'O MasITHUKOB,
ONTHYECKas CUJIa COOUpPAIOIEH JTUH3bI, paIMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHUSI,
coOupaTh AKCHEPUMEHTAIbHYIO) YCTAHOBKY M BBINOJIHATh W3MEPEHUS, CICAYS
MPEJIOKEHHOW MHCTPYKIIMU, BBIYUCIISATH 3HAYEHUE BEJIMYMHBI M aHAJIU3UPOBATH
IIOJIy4YEHHBIE PE3YJIBTAThI C YYETOM 3aJaHHOU MOTPEIIHOCTU U3MEPEHUN;

coONoaTh MpaBUiia TEXHUKH O€30MacHOCTH Mpu padbore ¢ 1abopaToOpHBIM
0o0opy10BaHUEM;

pas3iuyaTh OCHOBHBIE MPU3HAKU MU3YUYCHHBIX (DU3UUECKUX MOJIEJICH: MaTepraibHas
TOUYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUYHBIM HCTOYHUK CBETa, Jy4, TOHKas JIMH3a,
IUTaHEeTapHask MOJEJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO SI7Ipa;

XapaKTEepU30BaTh MPUHIUIMBI JICUCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOUCTB ¢ OMOPOM HA WX OMHUCAHUS (B TOM YHCJIC: CIIUIOMETP, TaTUUKHU TOJIOKEHUS,
PAcCTOSIHUSI U YCKOPEHMSI, paKeTa, 9X0JIOT, OYKU, IEPUCKOII, oToanmapar, ONTHICCKUEC
CBETOBOJIbI, CIIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), WHCMNONB3ys 3HAHUS
0 CBOMCTBax (PM3NYECKUX SIBIICHUN U HEOOXO0IUMbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMBl U CXEMATUYHBIE PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MTPUOOPOB U TEXHOJIOTMYECKUX IMPOIIECCOB MPHU PEIICHUU
y4eOHO-TIPAaKTUUECKUX 3aJa4, ONTUYECKHE CXEMbl JUIsl TMOCTPOEHUs H300paKeHUH
B TUIOCKOM 3€pKajie U COOMPAIOIIEH JIMH3E;

NPUBOJIUTH TPUMEPHI (HAXOAWTh HMHMOPMAIMIO O TPHUMEpPax) MPAKTHUIECKOTO
UCIIONIb30BaHUS (PU3NYECKUX 3HAHUW B TOBCEIHEBHOM JKM3HU [JIsi OOecredeHUs
0e30MacHOCTH MpU OOpalieHud ¢ npubopaMu W TEXHHYECKUMH YCTPOWCTBAMU,
COXPaHEHHsI 3JI0POBBS K COOJIO/IEHUSI HOPM IKOJIOTHUECKOT0 TTOBEACHUS B OKpPYKAIOIIeH
cpene;

OCYIIECTBIISITh TMOUCK WHMOpMaruu Qusnyeckoro coaepkanuss B HHTepHeTe,
CaMOCTOATENHHO (OPMYIUPYST TIOUCKOBBIM 3alpoc, HAXOAWTHh IYyTH OIpPEACIICHUS
JIOCTOBEPHOCTH TOJYyYEeHHONH WH(GOpPMAIMM HAa OCHOBE UMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UICTOYHUKOB;

WCIOJb30BaTh MPHU  BBINOJHEHUM Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISPHYIO
TUTepaTypy (HU3MYECKOTO COJEpKaHMs, CIPABOYHBICE MaTEpPHANbl, PECYpChl CETH
NutepHer, Binagerb mnpuéMaMud KOHCHEKTHUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE
nHpOpMalIMM U3 HECKOJIBKUX HCTOYHUKOB (PUBMYECKOTO COJAEpKaHUs, MyOIUYHO
MPEACTABIATh PE3YIbTATHI IPOCKTHOMN WIIM UCCIEA0BATENBCKON ACSITENBHOCTH, IPU 3TOM
rPaMOTHO MCIIOJb30BaTh M3YYCHHBIM MOHATUMHBIN amnmapar H3y4aeMoro paszaesna
(GU3UKM W COMPOBOXIATh BBICTYIUICHUE NpPE3CHTAlMEd C Y4ETOM OCOOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.
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7 KIIACC
No HaumenoBanue KommuectBo | IIporpammHoe conepxanue OCHOBHBIE BU/IBI ICSATEIBHOCTH 00 Yy4aIOIIUXCS
n/m pa3ziesioB U TEM 4acoB

yqe6H0r0 nmpeamMeTa

Pasznen 1. ®u3uka u ee poib

B IMO3HAHHUH OKPYKAOIIECIo MUpa

BeJIMUMH. Ou3nueckue
npubopkl. [lorpemHocTh
VU3MEPEHUIN
MexayHapoiHasi cucTema
CIIMHMUII

1.1 | ®usuka — HayKa 2 ®dusuka — HayKa o npupoje. | BoisiBienue paznuunii Mexy GU3NYEeCKUMHU U
0 MpUpoJE SABneHus npupoabl. XUMUYECKUMU TPEBPALIEHUSAMMU.
duznuecKue SBICHUS: PacnoznaBanue u kiaccudukanus GU3nIecKux
MEXaHUYECKHE, TETUIOBBIE, | SIBICHUN: MEXaHUYECKUX, TEMJIOBBIX,
ANEKTPUYECKHUE, IEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, Habmonenue u onrcanue PU3NYECKUX SIBICHUM
3BYKOBBIE
1.2 | ®usnueckue 2 du3nyecKre BEIUYUHBI. Omnpenenenue LeHsbl ASICHNS Kb
BEJIUYHHBI N3mepenue puznueckux U3MEPUTEIBLHOTO pubopa.

N3MepeHne TMHEMHBIX Pa3MEPOB TEI U

IIPOMEKYTKOB BPEMEHU € YYETOM MOTPELIHOCTEM.

N3mepenue o0bE€Ma )KUAKOCTH U TBEPAOTO TEa.
N3mepenue TeMiiepaTypsl NPy MOMOIIH
KUJKOCTHOT'O TEPMOMETpA U JIaTYUKa
TEMIIEPATYPHI.

BrInosiHeHME TBOPUYECKHUX 3aJaHUN IO OUCKY
CIIOCOOOB M3MEPEHHSI HEKOTOPBIX (PUZUUECKIX
XapaKTEepUCTUK, HATPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIATIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHUM, MaJIbIX
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IPOMEKYTKOB BpeMeHu. O0cyxaeHue
npeajaraeMbix crnoco0oB

1.3. | EcrecTBeHHO- 2 Kaxk ¢usuka u apyrue BeiaBuxkeHue runotes3, 00bACHAIOMMNX IPOCThIE
Hay4YHBIA METO]T €CTECTBEHHbBIC HAYKH SIBJICHUS, HATTPUMED:
MMO3HAHUS U3YYaloT MPUPOLY. — IIOYEMY OCTAHABJIMBAETCS ABUKYIIEECS
EcTtecTBeHHO-HAyUYHBIT 110 TOPU3OHTAIBHON MOBEPXHOCTH TEJIO;
METOJ TO3HAHUS: — II0OYEMY B KaPKYIO MOTOY B CBETIION OAEXK e
HaOII0IeHIE, TOCTAaHOBKA NpoxjajaHen, yeM B TéMHOU. [Ipeanoxenne
HAy4YHOTO BOIIpOCa, CIIOCOOOB MPOBEPKHU TUIIOTES.
BBIJIBI)KEHHE TUIIOTE3, [IpoBenenue ncciaea0BaHMs O MPOBEPKE KaKOM-
AKCIIEPUMEHT 1O IPOBEPKE | TUOO TUIOTE3HI.
TUIO0TE3, 00bSICHEHUE [TocTpoenue mpocTerux Moesie (GU3NIeCKUX
Ha0JII0/1a€MOT0 SIBJICHUS. SIBJICHUH (B BUJIE PUCYHKOB WJIM CXEM), HAITPUMEDP
Onucanue puU3N4ecKux naJieHUE MPeaMETa; NPSIMOIUHEUHOE
SIBJICHUI C TOMOILBIO pacrpoCTpaHEHUE CBETA
MO eJIen
Hroro 1o pazneny 6
Pasjen 2. [lepBoHayajibHbIe CBeJIEHHSI O CTPOEHHH BellleCTBA
2.1 | Ctpoenue BemiecTBa 1 CrpoeHue BelecTna: HaGmronenne n mHTEppeTaIvs ONbITOB,

aTOMBI U MOJIEKYJIbI, UX
pa3mepsl. ONbITHI,
JIOKa3bIBAIOIIKE
JUCKPETHOE CTPOEHUE
BEIIECTBA

CBUJIETEILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

OneHka pa3MepoB aTOMOB U MOJIEKY

C UCTIONTb30BaHuEM (hoTorpaduii, TOTYICHHBIX
Ha aTOMHOM CUJIOBOM MuKpockomne (ACM) —
nabopaTopHas pabota 1mo Teme: «OreHKa
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JMaMeTpa aToMa METOJIOM PsIIOB
(c ucnosp3oBaHueM Gotorpaduii)».
Onpenenenue pa3MepoB MAJIBIX TEJ

2.2 | IpmxeHue u
B3aHMMOJICHICTBHEC
YaCTUI] BEIISCTBA

JIBHKEHHUE YaCTHI]
BemecTa. CBA3b CKOPOCTH
JBUKECHUS YaCTHULL

C TEMIIEpaTypoOH.
BpoyHOBCKOE IBUXKEHNUE,
muddyzus.
B3anmopeiicTBue yacTuiy
BEILECTBA: IPUTSHKEHUE U
OTTAJIKUBAHUE

Ha6monenue n o0bsicHeHHE OPOYHOBCKOTO
JBUKEHUS U siBNeHus: qudy3um.

[TpoBenenue n 00bICHEHHE ONBITOB

110 HaOJIIOEHHIO TENJIOBOTO PACHIMPEHUS T'a30B.
[IpoBenenue n 00bICHEHHE ONBITOB TIO
OOHAPY>KEHUIO CUJI MOJIEKYJISIPHOTO MPUTSXKSHUS
U OTTaJIKUBAHUS

2.3 | ArperarHbie
COCTOSIHHSI BEIIIECTBA

ArperaTHble COCTOSHUS
BEILIECTBA: CTPOCHUE Ia30B,
KUJIKOCTEN U TBEPABIX
(KpUCTANIMYECKUX ) TEJL.
B3auMocBs3b MexIy
CBOMCTBAMH BEIIECTB

B Pa3HBIX arperaTHbIxX
COCTOSIHMSIX M UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (¢ UCIIOJIB30BAHUEM MTPOCTHIX
Mojiesiei) OCHOBHBIX Pa3INuUil B CTPOCHUHU Ta30B,
KUIAKOCTEH U TBEPABIX TEIl.

OO0BIcHEHNE MAJION CKUMAEMOCTH KUIKOCTEH U
TBEPABIX TEJ, OOJIBIION CYKMMAEMOCTH Ta30B.
OObsicHeHne coxpaHeHus (PopMbI TBEPIBIX TENI U
TEKY4YEeCTH >KUKOCTH.

[IpoBenenne onbBITOB, JOKA3BIBAIOIIUX, YTO

B TBEPIOM COCTOSIHUM BOJIbI YACTHUIIBI HAXOISATCS
B CPEJIHEM JaJIbIlle IPYT OT Apyra (TIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

YcTaHOBIIEHHE B3aUMOCBSI3H MEXKTY
O0COOCHHOCTSMHM arperaTHBIX COCTOSTHUIA BOJIBI U
CYIIECTBOBAHWEM BOJHBIX OPTAaHU3MOB

(MC — 6uonorusi, reorpadus)

Uroro no pazgeny
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Pa3nen 3. /IBu:keHMe ¥ B3aUMOAeCTBHE TeJl

3.1 | MexaHuveckoe 3 Mexannueckoe nBuxenue. | MccnenoBanme paBHOMEPHOTO IBUKEHUSA,
JBUKECHHE PaBHOMEpHOE M OIIPEACIICHUE €T0 IPU3HAKOB.
HepaBHOMEpHOE aBMkeHne. | HabmoneHne HepaBHOMEPHOTO IBUYKEHUS U
Cxopoctb. Cpensss OIPEACIICHUE €T0 OTIIMYMM OT pABHOMEPHOI'O
CKOPOCTB ITpH JBUKCHHS.
HEPAaBHOMEPHOM OnpeneneHne CKOPOCTH paBHOMEPHOTO
IBIOKEHHH. PacuéT myTd 1 | ABMIKEHMs (IIapHKa B KHJIKOCTH, MOJEIIN
BPEMEHH JIBUKEHUS AIIEKTPUUYECKOTO0 aBTOMOOUIIS U T.1.).
OnpeneneHue cpeaHeNd CKOPOCTH CKOJIbKEHUS
Opycka WM IapuKa Mo HAKIOHHOMN TIOCKOCTH
Pemenune 3anau Ha onpeeneHue myTH, CKOPOCTH
Y BPEMEHU PAaBHOMEPHOT'O JBUKEHUS.
Ananu3 rpauKoB 3aBUCUMOCTH ITYTH U CKOPOCTH
OT BPEMEHU
3.2 | Uuepuus, macca, 4 SBneHne nHepUUH. 3aKOH OObsicCHEHNE U IPOTHO3UPOBAHUE SIBIICHUH,

IINTIOTHOCTDH

nHepuuu. Banmonerncteue
TeJ KaK MpU4rHa
M3MEHEHUSI CKOPOCTHU
NIBIDKEHHS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
IInoTHOCTH BemiecTBa.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJICKYJT

B €IUHUIIE 00BEMA
BEIIECTBA

00OyCJIOBJICHHBIX HHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJAUT MIPH TOPMOKEHUHU UITH PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO MPEKPATUTH JBM)KEHHE HA BEJIOCUIIC]IC
WJIM CaMOKaTe | T. 1.

[IpoBeneHue 1 aHAJIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMOKEHUSI T€Ja B pe3yJbTaTe ACHCTBUS HA HETO
JIPYTUX TEJL.

Pemenue 3a1a4 Ha onpeesieHue MacChl Tella, €ro
00BbEMa U IJIOTHOCTH.
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[IpoBeneHue u aHaIu3 OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJla OT €ro Macchl Mpu
B3auMojielicTBUM Ten. M3mepenue Macchl Tena
Pa3IMYHBIMU CIIOCOOAMHU.

OnpeneneHue MIOTHOCTU Tea B pe3yiabTaTe
U3MEPEHUS €r0 MacChl U 00BEMA

3.3

Cuma. Buaber cun

14

Cuna kak XapakTepuCcTHKa
B3aMMOJICHCTBUS TEIL.
Cuna ynpyrocTtu u 3aKOH
I'yka. M3mepeHue cuisl

C MOMOIIBIO TUHAMOMETPA.
SIBrieHUE TATOTEHUS U CUja
TsokecTd. Cuna TSKEeCTH
Ha JPYTrUX MJIaHeTax.

Bec tena. HeBecomocTs.
CrnoxxeHue cuil,
HAIMpPaBJICHHBIX 110 OHOU
IIPSIMOM.
PaBHOnelicTBYOIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIbXKEHUSI U TPEHUE
nmokost. TpeHue B mpupoae
Y TEXHUKE

V3y4yeHune B3auMOJICHCTBUS KaK MTPUYHHBI
U3MCHCHHS CKOPOCTH TeJla WK ero JeopMarii.
Onucanue pealbHbIX CUTYaIlui B3aUMOICHCTBHS
TEJ C IIOMOIIIBIO MOJIeJICH, B KOTOPBIX BBOJIHUTCS
TOHATHE ¥ M300paKCHUE CHUITBI.

W3ydenune cwibl ynpyroctu. MccnenoBanue
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT YIJIMHECHUS
PE3WHOBOTO IIHYPA WU TPY>KUHBI

(c mocTpoeHueM rpaduka).

AHaH3 MPaKTUIECKUX CUTYAIUi, B KOTOPBIX
NIPOSIBIISICTCSI IEHCTBUE CHIIBI YIIPYTOCTH
(ympyrocTh Msida, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3 CUTyaluii, CBSI3aHHBIX C SIBJICHHEM
TATOTCHHUS.

OO0bsacHEeHHE OPOUTATIBHOTO ABMKCHUS TJIAHET

C WICTIOJIb30BAHHUEM SIBJIICHHSI TSATOTEHUS U 3aKOHA
WHEPIIH.

H3mepenue Beca Tena ¢ TOMOIIBI0 TUHAMOMETPA.
O6ocHOBaHUE ATOTO c10cO0a U3MEPEHUSL.
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Ananus n MOJCJINPOBAHUC ABJICHHA HCBCCOMOCTH.

OKCIEpUMEHTAIBHOE MOJYYEHUE TIPaBUJIa
CJIO’KEHHSI CUJI, HAIIPABJICHHBIX BAOJIb OAHOMN
npsaMoi. OnpeneneHue BeTNYNHbI
PAaBHOJCHUCTBYIOLLIEN CUIL.

M3yueHne CUIIbl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUS MOKOS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

OT CHJIbI IABJIEHUS U CBOMCTB TPYILLUXCS
ITIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYalui, B KOTOPBIX
MPOSIBISIETCA IEVCTBUE CUJIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBILIEHUS WIN
YBEJIMYEHHUs (KaTaHHWE HA JIbDKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOMUJIS, UCIIOIb30BaHHE
NOJIIUITHUKOB, IIJJaBAHUE BOJIHBIX )KUBOTHBIX
U 1p.). Pemenne 3a1a4 ¢ uCnosib30BaHUEM
dopMyn 1715 pacy€Ta CUIIBI TSYKECTH, CUIIBI
YIPYTOCTH, CHJIBI TPEHUS

Uroro no pazneny 21

Paznen 4. JlaBiieHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB

4.1 | NaBnenwue. Ilepenaua 3
JABIICHUS TBEPIBIMU
TeJIaMH, KUIKOCTSIMU
U razaMu

JlaBnenue. CriocoObl
YMEHBIIIEHUS U YBEITUYCHUS
naBjieHus. /laBieHue rasa.
3aBHCHUMOCTD JIaBICHUS
rasa ot oonéma,
TeMIepaTyphl.

AHau3 1 00BICHEHHE OMBITOB U MPAKTHUYECKUX

CUTYaIlli, B KOTOPBIX MPOSIBISCTCS CHJIa
JTaBJICHUSI.

O6ocHOBaHUE CITIOCOOOB YMEHBIIECHUS U
YBETMYCHHUSI TABJICHHUS.

W3y4yeHune 3aBUCUMOCTH JTaBJICHUS Ta3a
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[lepenaya naBnenus
TBEPABIMU TEIIAMHU,
JKUJIKOCTSIMH U ra3aMu.
3akon Ilackams

0T 00bEMa U TEMIIEPATYPHI.

N3yuyenune ocoOeHHOCTEN nepenayn 1aBIeHus
TBEPIBIMH TEJIAMH, KUAKOCTIMHU U Ta3aMH.
O6ocHOBaHUE PE3YJIbTATOB OIBITOB
0COOCHHOCTSIMH CTPOSHHSI BEIIECTBA B TBEPAOM,
XKHUJIKOM U Ta3000pa3HOM COCTOSTHHSX.
DKCIepUMEHTAITLHOE JJ0Ka3aTeIbCTBO 3aKOHA
ITackais.

Pemenwne 3amaq Ha pacu€T naBiIeHUs TBEPIOTO
Tena

4.2 | JlaBleHHE KUIKOCTH 3aBUCHMOCTD JIaBJICHHS HccnenoBanne 3aBUCUMOCTH TaBICHUS KHUIKOCTH
XKUIKOCTH OT TJTyOUHBI. OT TJTyOMHBI TIOTPY)KEHUS Y TIIOTHOCTH JKHJIKOCTH.
IMueBmaTnueckue mamueel. | HaOmronenue u o0bsicHeHrEe THAPOCTATHYECKOTO
I'mapocratnueckuit napajokca Ha ocHOBe 3akoHa [lackais.
napagokc. Coobmaromuecs: | M3ydueHne cooO1arommxcst Cocy10B.
cocynsl. I'mapasimnueckre | Pemrenue 3a1a4 Ha pacu€T JaBiIeHUs )KUIKOCTH.
MEXaHU3MBI OOBsiCHeHHE PUHITUIIA JCHCTBUS
THIPABIMYECKOTO MTPecca, MHEBMAaTHUECKUX
MaIIT1H.
AHanu3 1 00bSICHEHNE NPAKTUYECKUX CUTYALIUM,
JEMOHCTPHUPYIOIIUX MPOSBIICHHUE TaBICHUS
KUJIKOCTHU 1 3aKoHa [lackans, Hampumep
IIPOIIECCOB B OPTaHU3ME IIPH TITYOOKOBOIHOM
HBIPSTHUU
4.3 | AtmocdepHoe Atmocdepa 3emin u DKCnepuMEHTAIIbHOE OOHApYKEHUE
JIaBJICHUE aTMoc(epHOe JaBJIeHUE. aTMOC(epHOro JTaBICHUS.

[IprunHbI CyniecTBOBaHUS

Amnanmu3 1 00bsICHEHHE OITBITOB U MMPAKTHYICCKUX
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BO3JIYITHOM 0007I0YKHU
3emnu. OnbiT Toppuuem.
N3mepenue armocdepHoro
JIaBJICHUA. 3aBUCUMOCTb
aTMOC(EpPHOTO JTaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [TpuGopsr

JUTSL ©3MEpEHUs
aTMOC(hEpHOTO JaBICHUS

CUTYaIM, CBA3AHHBIX C JECUCTBUEM
aTMOC(EpHOTr0 JIaBJICHHUS.

OOBbsicHEHHE CYILIECTBOBAHUS aTMOC(hEpHI
Ha 3eMJIE MU HEKOTOPBIX IIJIAHETaX WM €€
OTCYTCTBUS Ha IpYrux mianerax u Jlyne.
OObsicHeHNE U3MEHEHUS TUIOTHOCTU aTMOChephl
C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3a1au Ha pacuér atMocepHoOro
JaBJICHUSI.

N3yuenue ycrpoiictBa OapomeTpa-aHepoua

4.4

JleficTBHE KUIKOCTH U
ra3a Ha IOrpy>KEHHOE
B HUX TEJIO

JlercTBHE KUAKOCTH U ra3a
Ha MOrpyXKEHHOE B HUX
Teno. BeiTankuBaromnas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Tei.
Bo3znyxoruiaBanue

DKcnepUuMeHTalIbHOE 0OHAPYKEHUE IEUCTBUS
KUJKOCTU U ra3a Ha HOTpyKEHHOE B HUX TEJIO.
OrnpeneneHue BHITATKUBAIOIIEH CHUIIBI,
JIEUCTBYIOIIIEH HA TEJO, MOTPYHKEHHOE

B KUJKOCTb.

[IpoBenenue u 00CykI€HUE OTIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITAIKUBAIONIEH CUJIbI, IEHCTBYIOIIECH HA TEJIO
B )KUJIKOCTH, OT 00BhEMA OTPYKEHHOU

B YKUJIKOCTb YaCTH Te€Ja U OT IUIOTHOCTHU
YKUAJIKOCTH.

lIposepka nezasucumocmu ebimankugaoueu
cunbl, oelicmayowel Ha mejo 8 HCUOKOCmu,
om maccwyl meua.

HccnenoBanne 3aBUCUMOCTH BECa TEJIA B BOJIE
0T 00bEMa MOTPYKEHHOM B KUIKOCTb YACTH TeJa.
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Pemrenne 3ana4 Ha npUMEHEHNE 3aKOHA
ApxuMe[a 1 yCIOBHS TUIaBaHUS TEJL.
KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHUPOBAHUE JIOAKU U OIIPENCICHUE €€
IPy30II0ABEMHOCTH

Hroro no pazageny

21

Pa3nen 5. PaGora u MomHoOCTh. JDHeprus

5.1

Pabora 1 MOIIHOCTH

3

Mexanunueckas paboTa.
MoIIHOCTB

DKCIEPUMEHTAIBLHOE OTpe/IeTICHNE
MEXaHUYECKOU pabOThI CHUJIBI TSXKECTH

P NAJCHUHU TeJa U CUJIbI TPEHUS

IIPU PAaBHOMEPHOM MEPEMEIICHUH Tea

10 TOPU30HTAJILHON IMOBEPXHOCTH.

Pacuér MomniHocTH, pa3BUBaEMOM IPH MOIBEME
I10 JIECTHHIIE.

Pemenne 3a1a4 Ha pacuét MexaHUYECKOU pabOThI
1 MOIIIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIuar, 6JI0K, HAKJIOHHAsS
IJI0CKOCTB. [IpaBuio
paBHOBECHS pblyara.
[IpumeHeHue npasuia
PaBHOBECHSI pblyara

K 0710Ky. «3050TOC
npaBwio» Mmexanuku. KIT/]
IIPOCTBHIX MEXAHU3MOB.
[IpocThie MeXaHU3MBI

B OBITY U TEXHUKE

OmnpezienieHue BRIMTPHIIIA B CHIIEC MIPOCTHIX
MEXaHHW3MOB Ha IIpUMEpE phluara, oJBHKHOTO U
HEIOABIKHOTO OJIOKOB, HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue ycaoBUs paBHOBECHS phlyara.
OOHapyXeHHE CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX M MPUCTIOCOOICHUSX,
HCITOIb3YEMBIX B OBITY M TEXHHUKE, a TAaKKE

B )KUBBIX OpraHU3Max.

DKCIEepUMEHTAIIbHOE JJOKa3aTeILCTBO PABEHCTBA
paboT Mpu MPUMEHEHUH IIPOCTHIX MEXaHU3MOB.
Onpenenenune KITJ] HaKITOHHOM TIJIOCKOCTH.
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Pemenne 3amau Ha MpUMEHEHKE TpaBUia
paBHOBecHs pbriuara u Ha pacuer KITJ]

5.3 | Mexanuueckas 4 MexaHnueckasi SHEpPIUsl. OKCIIEpUMEHTAIBHOE OIPEEIEHNE N3MEHEHUS
SHEpPrus Kunernueckas u KMHETUYECKON U OTEHIIMAJIbHON YHEPTUU TeNa
NOTEHLIUAJIbHAS YHEPT UL IIPU €r0 CKATHIBAHUHU 1O HAKJIIOHHOM MJIOCKOCTH.
[pepartienue ogHoro Buaa | PopMyaupoBaHuEe Ha OCHOBE UCCIIEI0BaHUS
MEXaHUYECKOU dHEPIUU 3aKOHA COXpPaHEHUsI MEXaHUYECKOM SHEPruu.
B Ipyroil. 3aKoH OO6cyxaeHue rpaHul] MPUMEHUMOCTH 3aKOHA
COXpaHEHUS SHEPTUU COXPAaHEHHS YHEPTHUH.
B MEXaHHUKE Pemenue 3a1a4 ¢ ncnonb30BaHUEM 3aKOHA
COXPaHEHHUS DHEPTUU
Uroro no pazneny 12
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KITIACC
No HaunmenoBanue KomnuectBo | IIporpammuoe conepxkanue | OCHOBHBIE BUIBI JEATEIBHOCTH 00yYaIOIIUXCS
n/m pa3aenoB U TEM 4acoB

y4eOHOro npeameTa

Pa3zgea 1. Mexanuueckue siBJCHUSA

1.1

MexaHudeckoe
JIBI)KEHUE U CIIOCOOBI
€ro OIMUCaHUs

10

MexaHnyeckoe IBUKEHHUE.
MarepuanbHas TOUKA.
Cucrema otcuéra.
OTHOCHUTENBHOCTh
MEXaHUYECKOTO JIBIKCHHS.
PaBHOMEepHOE
MPSIMOJIMHENHOE JBH)KEHUE.
HepaBromepHOe
MPSIMOJIMHENHOE JBH)KEHUE.
Cpennsisi 1 MTHOBEHHAs
CKOPOCTH TeJia Ipu
HEPAaBHOMEPHOM JIBUKCHUH.
Yckopenue.
PaBHOyCKOpEHHOE
IPSIMOJIMHENHOE IBUYKCHUE.
CBoOonHOE TajicHue.
Omnpitel [Nanumnes.
PaBHOMEpHOE 1BHXKEHME

10 OKPY>KHOCTH.

[Iepron u yactota
obpamienus. JInaelHas u
YTJIOBasi CKOPOCTH.

AHanu3 1 00CYXKJICHHE Pa3IMYHbIX IPUMEPOB
MEXaHUYECKOTO JIBUKCHUS.

OOcyxIeHre TpaHull IPUMEHUMOCTH MOJICIIH
«MaTepHuabHas TOUKa.

Onucanre MEXaHUYECKOTO JIBHYKCHUS
pas3IMuHbIMU criocobamu (ypaBHEHHE, Ta0IUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSIBIIAETCS OTHOCUTETLHOCTh MEXaHUYECKOTO
JIBUYKEHUSI.

Habmonenne MexaHu4ecKoro ABMKCHHS Tella
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.
CpaBHeHUE MTyTEN U TPACKTOPUIA BHKECHUS
OJIHOTO U TOTO € TeJa OTHOCUTEIIbHO Pa3HbIX
TEJI OTCUETA.

AHanu3z tekcta ["anuiest 00 OTHOCUTENBHOCTH
JBUKEHUS; BBITIOJTHEHUE 3aJaHUM 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OmnpezneneHue cpeaHel CKOPOCTH CKOJIbKEHUS
OpycKa WM IBYKCHHUS IIapUKa 10 HAKJIOHHOU
MJIOCKOCTH.

AHanu3 1 00CyXJIeHrEe crIoco00B

32



denepanpHas pabouas nporpamma | dusuka. 7-9 kiaccel (0a30BbIN YPOBEHB)

enTpocTpemurensHoe
yCKOpEeHUe

npUOIMKEHHOTO ONPEETICHHS] MTHOBEHHOMN
CKOpOCTH.

OnpeneneHnue CKOPOCTH paBHOMEPHOTO
JBIDKEHUS (IIapUKa B )KUJIKOCTH, MOJICIIU
AIIEKTPUYECKOr0 aBTOMOOMIIA U T. I1.).
Onpenenenue nyTH, TPOMNIEHHOTO 3a JaHHBIM
IIPOMEXKYTOK BPEMEHU, U CKOPOCTH Teja

1o rpaduKy 3aBUCUMOCTH ITYTH PABHOMEPHOT'O
JIBUKECHUS OT BPEMEHU.

OO6cyxaeHre BO3MOKHBIX MPUHIIUIIOB
NEUCTBUS TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuIOMETpOB).

Beluncienue nmyTu u CKOpoCTH IpU
PaBHOYCKOPEHHOM NPSIMOJIMHEMHOM JBUKEHUU
Tena.

OnpezneneHue NpoKWIEHHOTO MMYTU U YCKOPEHUS
JBMKEHUS Tela 1Mo TrpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIMHEUHOTO
JBUOKEHUS TeJla OT BPEMEHHU.

IIposepka cunome3svl. eciu

npU pasHoyCKOPEHHOM OBUIHCEHUU

0e3 HauaNbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 He4EMHBIX Yuces, mo
CoOOmeemcmeyouwue nPoMeHCymKu pemeHu
O0OUHAKOBWL.
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Ornpenenenne yCKOpeHus Tela

MIPU PAaBHOYCKOPEHHOM JIBHYKCHUU

10 HAKJIOHHOM TNIOCKOCTH.

N3mepenue nepuoia U 4acTOThl 0OpaIlICHUS
TeJa MO OKPY>KHOCTH.

OmnpezaeneHue CKOPOCTH PAaBHOMEPHOTO
JIBIDKCHHUSI TeJIa TI0 OKPYKHOCTH.

Pemenue 3ana4 Ha onpeiesieHe
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUUYECKOTO JABMKEHHUS PA3TUIHBIX BUJIOB.
Pacno3naBanue u npuOIMmKEHHOE ONMKUCaHUE
Pa3JIMYHBIX BUJOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJI€ U TEXHUKE (Ha mpuMepax cBOOOTHO
NaJAoINX TEN, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JP.)

1.2

B3aumonerictsue Ten

20

[Tepseblii 3akoH HeroTOHA.
Bropoit 3akon HerotoHa.
Tperuit 3akon HproToHA.
[IpyHIMI Ccynepno3uuuu
CHUIL

Cuia ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHHUSI CKOJIbXKEHUS, CUIa
TPEHHUSI IOKOS, TPYTUE BUJIbI
TPEHUSL.

Cuna TsSKeCTH U 3aKOH
BCEMUPHOIO TSATOTEHUS.

HaGmronenue u 00CyX/IeHHE OTBITOB

C IBMKCHUEM TeJla TIPU YMEHBIIICHUN BIIUSHUS
JIPYTUX TEJI, MPEMATCTBYIONINX JIBUKEHUIO.
AHanu3 Texcta ["anumies ¢ onrcanuem
MBICJICHHOTO PKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPIIHH;
BBITIOJTHCHUE 33JTaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO0cyXaeHne BO3MOKHOCTH BBITOJIHEHUS
3aKOHA WHEPIIMH B Pa3]IMUHBIX CHCTEMax
OTCUETA.

HaOmronenue u o0CyXIeHrne MEXaHUIECKUX
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VYckopeHne cBOOOTHOTO
najeHus. JIpuxeHue njaaHeT
BoKpyr Connua. IlepBas
KOCMHUYECKasA CKOPOCTb.
HesecoMocTs u neperpysku.
PaBHOBeCHE maTepuanbHON
TOYKHU. AGCOIFOTHO TBEPOEC
Tesio. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpailleHusi. MOMEHT CHJIBI.
LenTp TsxectTn

SIBIICHUM, TIPOUCXOISIINX B CHCTEME OTCUETA
«Tenexxka» rpu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBYKEHUU OTHOCUTEITHHO
KaOuHeTa (PU3UKH.

JlencTBus ¢ BEKTOpaMu CHJI: BBITIOJIHEHUE
3aJIaHUM 110 CJIOKCHHIO U BEIYUTAHUIO
BEKTOPOB.

Habntonenue u/uiv npoBeieHUe ONbITOB,
JEMOHCTPUPYIOIINX 3aBUCHMOCTD YCKOPCHUS
Tea OT MPWJIOKCHHOW K HEMY CHJIBI K MacChl
Tena.

AHanu3 u 00bsICHEHUE SIBIICHUM

C UCIIOJIb30BaHKWEM BTOPOro 3akoHa HproToHa.
Pemmenue 3a1a4 ¢ UCTIOIB30BAaHUEM BTOPOTO
3akoHa Hpl0TOHA U MpaBuiia CIOKEHUS CUIL.
OmnpeneneHue kECTKOCTU MPYKUHBI.

AHanu3 CUTyaluii, B KOTOPbIX HAOIIOAAI0TCS
ynpyrue aedopManun, 1 uX 00bsICHEHNE

C MCTIOJIb30BaHUEM 3aKoHa ['yka.

Pemenue 3a71a4 ¢ UCIIOJIb30BAaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS

CKOJIBKCHH: OT CHUJIbl HOPMAJIbHOI'O JaBJICHMA.

OOcyxaeHue pe3yabTaToOB UCCICOBAHMS.
Omnpenenenue kodpdurmenta TpeHus
CKOJIB)KCHHS.

W3mepenne cuiibl TPEHUS TTOKOSI.

35



denepanpHas pabouas nporpamma | dusuka. 7-9 kiaccel (0a30BbIN YPOBEHB)

Pemenue 3a1a4 ¢ uCnosib30BaHUEM (POPMYJIbI
JUISL CUJIBI TPEHUSI CKOJIBKEHUSL.

AHanu3 IBUKEHU TEJ TOJIBKO MOJ AEHCTBHEM
CHJIBI TSIKECTH — CBOOOJIHOTO NaJeHUS.
OOBbsicCHEHUE HE3aBUCUMOCTH YCKOPEHUS
CcBOOOHOTO MaJIEHUs OT MAacchl Teja.

OneHka BeIMYUHBI CHIIBI TATOTEHHUS,
JEUCTBYIOILLIEN MEXKAY ABYMS TEJIaMU

(111 pa3HBIX Macc).

AHanu3 ABUKEHUSI HEOCCHBIX Tell

1o/ ICHCTBUEM CHUJIBI TATOTEHUS

(c UCroIB30BaHUEM JOTOTHUTEIBHBIX
MCTOYHUKOB UH(OPMAIIUN).

Pemrenne 3a1a4 ¢ HCOJIb30BaHUEM 3aKOHA
BCEMUPHOTO TIATOTEHUS U (DOPMYIIBI

JUIS1 pacy€Ta CUIIbI TSHKECTH.

AHanu3 OpUTrMHAIBHOTO TEKCTA,
OMKCBHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMUPHOT'O TATOTEHMSI; BBIIIOJIHEHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE YTEHUE).

HaGmronenne u 06Cy X I€HHE ONBITOB

10 U3MEHEHUIO Beca TeJla IIPU YCKOPEHHOM
JIBUYKEHUU.

AHanu3 ycioBuii BO3HUKHOBEHHUS! HEBECOMOCTH
U IIEPETPY3KHU.

Pemenne 3a1a4 Ha onpeneneHue Beca rena

B PA3JIMYHBIX YCIOBUSAX.
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AHanu3 cuil, IEUCTBYIOIIUX Ha TEJO,
MOKOSIIIIEECS Ha OMOPE.
OrnpenenieHne UEHTPA TSHKECTU PAa3IUYHBIX TEN

1.3.

3aKOHBI COXpPaHEHUS

10

Nmnynsc Tena. 3menenue
uMILyJibca. IMIysibC CUIIBL.
3aKOH COXpaHEHHS
uMIyJibca. PeaktusHoe
JIBIDKCHHUE.

Mexanuueckas pabota u
MOIITHOCTh. PaboTa cui
TSXKECTH, YIIPYTOCTH,
TpeHusi. CBsA3b SHEPTUU U
pab6ortsl. [loTeHnmanpHas
SHEPrUs Tena, HOIHITOro
HaJl IOBEPXHOCTHIO 3€MJIU.
[loreHumanbHas 3HEPrUs
C)KAaTOM MPYKHUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUUYECKOU
SHEPruu. 3aKOH COXPAHECHHUS
MEXaHUYECKOU IHEPTUU

Hab6ntonenue u 00CyX1€HUE OMBITOB,
JEMOHCTPUPYIOIIUX Mepeiavy UMITYJIbca

MIPU B3aUMOJICHCTBUU TN, 3aKOH COXPaHEHUS
UMITYJIbCa TIPU a0COJIFOTHO YIPYTOM U
HEYIPYroM B3aUMOJICHCTBUU TEIl.

AHanu3 CUTyaIui B OKpYKaroIieH sKu3HH

C UCIIOJIb30BAHUEM 3aKOHA COXPAHCHUS
UMITYJIbCA.

Pacno3naBanue siBJICHUS PEAaKTHBHOTO
JBUKEHUS B IPUPOJE U TEXHUKE.
[TpruMmeHeHue 3aKOHa COXpaHEHUS UMITYJIbCa
JUTs pacuéTa pe3yIbTaTOB B3aUMOJICHCTBUS TET
(Ha mpuMepax HeyInpyroro B3auMoOIeHCTBHUA,
yIPYTroro HEHTPATBHOTO B3aUMOIEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOJIBUKHO).

Pemrenne 3aa4 ¢ UCOJIb30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

Omnpenenenue pabOTHI CUITBI YIPYTOCTH

IpU NOABbEME Ipy3a C UCMIOIb30BAaHUEM
HETOJIBIDKHOTO U TOJBIYKHOTO OJIOKOB.
N3mepeHne MOIHOCTH.

N3MepeHne NoTeHIMAIBHOW SHEPTUH YIIPYTO
ne(opMUpOBaHHON MTPY>KUHBI.
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M3MepeHne KUHETUYECKON YHEPIUHU Tella

I10 JJIMHE TOPMO3HOIO MY TH.
DKCNEPUMEHTATIBbHOE CPABHEHUE U3MEHEHUS
MOTCHUUAIBHON U KHHETUUYECKOW IHEPTUi Tela
IIPU IBUKEHUU 10 HAKIIOHHOM TIOCKOCTH.
DKCcNepUMEHTaIbHAs IPOBEPKA 3aKOHA
COXpaHECHUs MEXaHUYECKOW IHEPTUHN

Py CBOOOTHOM TMaJICHUH.

[IprumeHeHne 3aK0Ha COXPAHEHUS
MEXAHUYECKON DHEPTUM ISl pacyéra

HOTCHHH&HBHOﬁ U KHUHETUYECKOM BHGPFI/Iﬁ TCaa.

Pemenue 3aJa4d C UCIIOJIb30BAHHUCM 3daKOHA
COXpPaHCHUA MEXaHUYECKOU OHCPIUHU

Utor

0 IO pazzemny

40

Pa3nen 2. MexaHn4YecKHe KO

JI€0AHUSA U BOJHBI

2.1

Mexaanueckue
KoJIcOaHus

7

KonebarenprHo€E NBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUOI,
4acToTa, aMILUIUTY/1a.
MaremaTrdeckui u
NPY>KUHHBIA MasTHUKHU.
[IpeBpaienue 3Heprun
pu KoJieOaTeIbHOM
JBIDKCHHH.

3aryxaromme KoiaeoaHusl.
BreiHyX1eHHbBIE KOJIeOaHMS.
Pe3onanc

HaOmronenue konebanuii o JEUCTBUEM CHIT
TSOKECTHU U YIIPYTOCTU U OOHAPYKCHHE
MOI00HBIX KOJICOAHHM B OKPYIKAIOIIIEM MHUPE.
AHanu3 xojebaHuil rpy3a Ha HUTH U

Ha nipykuHe. OnpeeneHne 4acTOThI
KoJIeOaHNH MaTeMaTHIECKOTO U IIPYKUHHOTO
MAasTHHUKOB.

HaoOmonenue n oObsICHEHHNE SIBJICHHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH IIEPHOIA
KOJIeOaHUH MTOABEIICHHOT'O K HUTH Ipy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTHU NEPHOJIa KOJIEOAHUI

I'py3a, IOABCHICHHOTI'O K JICHTC, OT MAaCChI I'py3a.

Hab6ntonenue u 00CyX1€HUE OMBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTD TIEPUO/Ia
KoJIeOaHUI MPYKUHHOTO MasiTHIKA OT MacChl
Tpy3a u KECTKOCTU MPYKUHBIL.

[IpuMeHeHne MaTeMaTHIeCKOTo U IPYKHHHOTO
MasiTHUKOB B Ka4eCTBE MOJEIICH ISl ONMCAHUS
KOJICOAHUI B OKPYKAIOIIEM MUDE.

Pemenne 3amay, CBI3aHHBIX C BHIYMCIICHUEM
WIHM OLIEHKOM 4acTOThI (TIeproja) KojieOaHui
Usmepenue yckopenus c60600H020 nadeHus.

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IposionbHbIe U
MornepeyHble BOJHbL. J[muHa
BOJIHBI U CKOPOCTB €€
pacnpoCTpaHEHUS.
MexaHHn4eCKHe BOJIHBI

B TBEPIOM TENE,
CEICMUYECKNE BOJIHBI.
3ByK. ' pOMKOCTb 3ByKa U
BbIcOTa TOHA. OTpakeHUe
3Byka. Uu(dpasByk u

YIIBTPa3BYK

OOnHapy:KeHHe U aHaJIN3 BOJIHOBBIX SIBIICHUN
B OKPY>KaloIlleM MHpE.

Habmonenue pacnpocTpaHeHus Mpoa0IbHBIX
Y TIOTNEPEYHBIX BOJIH (Ha MOJEIH) U
oOHapy>KeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B MpUpo/ie (3BYK, BOJIHBI Ha BOJIE).
Bbluncnenue JiMHbI BOJHBI U CKOPOCTH
pacrnpoCTpaHEHUs! 3BYKOBBIX BOJIH.
DKCIEPUMEHTAIIBHOE OIPEEICHUE TPAHUIL]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHHIA.
Hal6ntoneHre 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOThI (B TOM YHCJIE, C HCTIOJIb30BaHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).

HabGntonenue u 00bsiCHEHUE SIBIICHUS
aKyCTUYECKOT0 pe30HaHCA.
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AHanu3 OPUTrHHAIBHOTO TEKCTA, MOCBIIIEHHOTO
WCII0JIb30BaHUIO 3BYKa (WU YIBTPa3BYyKa)

B TEXHUKE (9XOJIOKAIUS, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BHITIOJHEHHE 3aJaHUM

M0 TEKCTY (CMBICTIOBOE UTCHUE)

Hroro no pazgeny

15

Pa3nen 3. D1eKTPOMATHUTHOE 1M0J1e U 3J1eKTPOMATHUTHBIE BOJIHBI

3.1 | DnekTpoMarHMuTHOE 6 DJEKTPOMArHuTHOE TOJIE. [TocTpoenue paccyxaeHnii, 000CHOBBIBAIOIIIX
noJe u DNEKTPOMArHUTHBIC BOJHBI. | B3AUMOCBA3b JIEKTPUUECKOI0 U MATHUTHOTO
3JIEKTPOMATHUTHBIC CaolicTBa TTOJICH.

BOJTHBI AJICKTPOMArHUTHBIX BOJIH. DKCHEPUMEHTAILHOE U3yYCHHUE CBOMCTB
[IIxasna 3JIEKTPOMAarHUTHBIX | 3JIEKTPOMATrHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcnions3oBanue C TIOMOIIbIO MOOHMJIBHOTO TeNlepoHa).
ANEKTPOMArHUTHBIX BOJH AHanu3 peHTTeHOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJI0BEYECKOIr0 OpraHu3Ma.
DJEeKTpOMarHuTHas IPUPOAA | AHAIM3 TEKCTOB, OMMCHIBAIOIINX IIPOSBICHUS
cBera. CKOpOCTh CBETA. AIIEKTPOMArHUTHOTO U3TyYEHUS B IPUPOJIE:
BonHoBbBIE CBOMCTBA CBETA | )KMBBIC OPraHU3MBI, M31yUYCHUS HEOCCHBIX TEII
(CMBICIIOBOE UTEHUE).
PacrioznaBanue u aHaM3 pa3InYHBIX
MPUMEHEHHUH 3JIEKTPOMArHUTHBIX BOJTH
B TEXHHUKE.
N3ydeHne BOJHOBBIX CBOMCTB CBETA.
Pemenue 3amad ¢ ucnonb3oBaHuemM Gopmy
JUTSI CKOPOCTH DJIEKTPOMATrHUTHBIX BOJTH, ITTUHBI
BOJIHBI M YaCTOTHI CBETA
Uroro mo pazaemy 6
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Pa3gea 4. CBeToBbIC ABJICHUSA

4.1

3aKOHBI
pacrpoCTpaHEeHUs
cBETa

JlyueBas mozeins cBera.
Hcrounuku ceera.
[Ipsamonunelinoe
pacIpocTpaHEHHUE CBETA.
3atmenusa Connna u JIyHBbI.
Otpaxenue ceera. [Imockoe
3epKajo. 3aKOH OTpa)XEHUs
CBeTa.

IIpenomnenue ceera. 3aKOH
npesiomieHus ceera. [lonHoe
BHYTPEHHEE OTpaKEHUE
ceera. Mcronb3oBanue
IIOJIHOTO BHYTPEHHETO
OTPaXXEHUS B OITHYECKUX
CBETOBOJAX

Hab6ntoneHue onbITOB, 1EMOHCTPUPYIOLIUX
SIBJICHUE MPSIMOJIMHEHHOTO pacTipOCTPaHEHUS
cBeTa (BOBHMKHOBEHUE TEHU U MOJYTCHH),

U UX UHTEPIIPETALUS C UCTIOJIb30BAaHUEM
MOHSITUS CBETOBOTO JTyya.

OOBsiICHEHHE W MOJICTTUPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHU .

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKCHUS
CBETOBOI'O JIy4a OT yIJia MaJcHusI.

N3yueHne CBOMCTB M300paKeHUS B TIIIOCKOM
3epKae.

HaOmnronenue u 00bsICHEHUE ONIBITOB

IO MOJYYCHHIO U300paXKEHNU B BOTHYTOM U
BBITTYKJIOM 3epkanax. HaGmronenue u
00BSICHEHHE ONBITOB I10 MPETOMIICHUIO CBETA
Ha TPaHUIE PA3TUIHBIX CPEJl, B TOM YHCIIC
OIBITOB C TIOJIHBIM BHYTPEHHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MPEIOMJICHHS OT YyIJja MaJleHusl CBETOBOIO Jy4a
Ha TPaHUIIE «BO3TYX—CTEKIIOM.
Pacno3HaBaHue sIBIEHUN OTPAKECHUS U
MPEJIOMJICHHS CBETa B MOBCEIHEBHOM KU3HMU.
AHann3 1 00bSICHEHHE SABJIEHUSA OIITHYECKOTO
MHpaxKa.

Pemnrenune 3aga4d ¢ MConp30BaHUEM 3aKOHOB
OTPKECHUS U TIPEJIOMIICHHUS CBETa
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4.2 | JIuH3bI ¥ ONITUYECKUC 6 JInnza. Xonx myuei B inH3e. | [lonmyueHue n3o0pa>keHHil ¢ TOMOIIbIO
npuoOopbI Onrtnueckas cucrema coOuparouiel 1 paccenBarollei JINH3.
dboTtoanmnapara, Mukpockona | Onpenaesenue GOKyCHOTO paCcCTOSHUS U
u Teneckona. ['na3 xkax ONTUYECKON CUIIBI COOMpAIOLIEN JTUH3BI.
OITHYECKast CUCTEMA. AHanu3 yCTpOWCTBA U MPUHIIUIIA JEUCTBUS
bau3opykocTh u HEKOTOPBIX ONTHYECKUX TMPUOOPOB:
JaIbHO30PKOCTh ¢doroanmapaTa, MUKpOCKOIIA, TEJIECKOTIA.
W3ydeHne MoJien ri1a3a Kak ONMTHYeCKOM
CHCTEMBI. AHAJIN3 SBJICHUH OJIM30PyKOCTH
¥ TaTbHO30PKOCTH, TIPUHITUTIA TCHCTBUS
OYKOB
4.3 | Paznoxenue 6enoro 3 Paznoxenue Genoro cBeta Habmonenue paznoxxenus 6eioro ceera
CBETa B CIIEKTP B criekTp. OnbITel HeIOTOHA. | B CTIEKT.
CrnoxkeHne CreKTpaaIbHbIX HaGmonenne u 00bICHEHHE ONBITOB
1BeToB. Jlucnepcus cBeTa 0 MOJIYYeHHIO O€JIOr0o CBETa MPHU CI0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 00BICHEHHUE OIIBITOB
10 BOCIIPUSITHIO I[BETA MTPEIMETOB MPU UX
HAOJIIOICHUH YePe3 IIBETOBBIC (QUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
Pa3nen 5. KBanToBbIe iBJIeHUS
5.1 | Ucnyckanue u 4 Omnsitel Pezepdopna u Oo6cyxnenue 1ienu onbiToB Pezepdopaa

IIOTJIOMCHUEC CBCTA
aTOMOM

I1aHCTapHasa MOJCIIb aTOMaA.

Mogaens atoma bopa.
Hcnyckanue u nornoueHue

I10 UCCJICAOBAHNUIO aTOMOB, BBIJIBUXKCHHEC
THUIIOTE3 O BO3MOXKHBIX PE3YyJIbTaTax OIILITOB
B 3aBUCHMMOCTH OT IIPCAIIOJIaracMoro CTpoCHu:A
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cBera atToMoM. KBaHTEI.
JIuHelyaTeie CIEKTPBI

aTOMOB, (hOPMYIUPOBAHKE BHIBOJOB

U3 pE3yIbTaTOB OIBITOB.

OO6cyxaeHre NpOTUBOPEUNH TIAHETAPHON
MOJIEJIA aTOMa ¥ OCHOBAHUU JJIs1 TUIIOTE3bI
bopa o cTanroHapHbIX OpOUTAX IIEKTPOHOB.
Habutoienne CrijiomHbIX U JTUHEHYaThIX
CIIEKTPOB M3JIy4YCHUS Pa3JIMYHBIX BELIECTB.
OOBbsicHeHHE JIMHEHYATBIX CIIEKTPOB U3ITYUECHHUSI

5.2

Ctpoenne aTOMHOTO
sapa

PannoaktuBHOCTE. Anb(ha-,
Oera- U raMMa-U3TyYeHUsI.
CTtpoeHue aTOMHOTO sJIpa.
Hyxnonnas monenb
aTOMHOTO siipa. M3oTomnsl.
PannoakTuBHbIE
npespaiuenus. [lepuon
Hojypacmazia aTOMHBIX sIJIEp

OO0cyxJIeHre BO3MOKHBIX TUIIOTE3 O MOJIEISIX
CTpPOCHHUA sipa.

OrnpenenieHue cocrana sijep 1o 3aJJaHHbIM
MacCCOBBIM M 3apsIOBBIM YHCIIaM U

IO MOJIOKEHUIO B IEPUOJUYECKON CUCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa sIpa U €ro
MOJIOKEHHUS B EPUOJINYECKON CUCTEME

P O-PaJIUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-HACTHUIL 110 TOTOBBIM
dboTorpadusim.

OO6HapyKXeHHe U U3MEPEeHUE PATUAIIUOHHOTO
¢dboHa C TOMOIIBIO JO3UMETPA, OIICHKA €TI0
WHTEHCHUBHOCTHU.

Amnanu3 OMoJ0rnuYecKnX N3MESHEHUH,
MPOUCXOAIINX MO/ IEHUCTBUEM
pPaauOaKTUBHBIX U3TyUYECHH.

Hcnonb3oBaHue paguoaKTUBHBIX U3Ty4YCHUN
B MEIUIIHE
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5.3 | SnepHble peakiuu 7 SnepHbie peakiuu. 3akoHbl | Pernienue 3aiad ¢ HCOIb30BAHUEM 3aKOHOB
COXpaHEHHMs 3apsJI0BOTO U COXpaHEHMsI MACCOBBIX M 3apsiJIOBBIX YHUCEII
MacCOBOI'0 YHCEII. DHEPTUsl | HA OMPEJICICHUE Pe3yJIbTaTOB SIACPHBIX
CBSI3U aTOMHBIX sifiep. CBsi3b | peakiiuii; aHaIn3 BO3MOXKHOCTH WIIH
MaccChl ¥ SHepruu. Peakiium | HEBO3MOKHOCTH SJIEPHON pEaKIUU.
CUHTE3a U JCJICHUS sIJIep. Or1eHKa YHEPTUU CBSI3U SIJIEP C UCTIOJIH30BAHUEM
Ncrounnku sneprun ConHua | ¢popMyiibl DWHIITEHHA.
u 3BE37. SnepHas OOcCyXJIeHHE MEPCTIEKTUB UCTIOJIb30BAHUS
sHepreTuka. JlecTrus yIPaBIsieMOr0 TEPMOSICPHOTO CUHTE3a.
pasMOaKTUBHLIX M3JIy4eHHH | OOCyXIeHUE MPEUMYIIECTB U SKOJIOTHIECKIX
Ha KUBBIC OPTaHU3MBI npo0JieM, CBSI3aHHBIX C SJICPHON YHEPTETUKOMN
Uroro no pazneny 17

IToBTOPUTEIBLHO-0000 A0 AT MOTYJIb

[ToBTOpeHue n
00001IeHNE

coJiep KaHus Kypca
busuku 3a 7-9 Kiaccel

9

Cucremaruzanus u
0000111eHNEe TTPEIMETHOTO
CoJiep KaHMs U OIbITa
NeSITEeTHbHOCTH,
pruoOpPEeTEHHOTO

IIpU U3YUYEHUHU BCETO Kypca
(bU3HKH OCHOBHOTO 00IIIET0O
o0pa3oBaHUs.

[logroToBKka K OCHOBHOMY
rOCy/IapCTBEHHOMY
IK3aMeHy Mo HU3HKE

TUIS1 OOYJarOIUXCs,
BBIOPABIINX 3TOT y4eOHbBIN
npeaMeT

BrimosineHue yueOHbIX 3aJJaHUM, TPEOYIOMIMNX
JEMOHCTpAllMi KOMIIETEHTHOCTEN,
XapaKTEPU3YIOLINX €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

— MPUMEHEHUS MTOTYyYEHHBIX 3HAHUU

JUTSI HAY9HOTO OOBSICHEHUS (PU3HUECKHIX
SABJICHUN B OKPYXKaIOLIEH IPUPOJE,

B IIOBCEJIHEBHOW JKU3HU U BBISBJICHUS
(bU3HYECKIX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTUH;

— NPUMEHEHUS OCBOCHHBIX
DKCIEPUMEHTAJIbHBIX YMEHUN

JUIs1 UcceioBaHusl (PU3NUYECKUX SABICHUMH,
B TOM YHCJIE [T NPOBEPKU THIIOTES
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Y BBISBIICHUS 3aKOHOMEPHOCTEN.

Pemenne pacu€THbBIX 3a7a4, B TOM YHCIE
IpEANnoiarailluX UCT0Ib30BaHne (PUIUIECKUX
MOJIEJIEH U OCHOBAHHBIX HA COJIEPKAHUNU
pa3IMYHbIX pa3/IeJoB Kypca PU3UKH.
BelnmonHeHME 1 3a1MTa rpyNnoBbIX WU
WHJVBHUYaJbHBIX IPOEKTOB, CBSI3aHHBIX

C coJiep KaHreM Kypca pu3uku

Uroro no paznemny 9
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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KanenmapHo TemaTnueckoe miaHupoBaHue 7 Kjacc ( 2 yaca B HEJEIIO)

No Tema ypoxka Jara o miany Hara mo daxry
1. du3nka-HayKa 0 Ipupoje. SABIeHUS IPUPOIBI. 4.09
2. dusnyeckue sIBICHUSI. 7.09
3. @u3nYecKue BEINYUHBI U UX U3MEPEHHUE. 11.09
4, Ypok-uccnenoBanue «M3mepeHne TemepaTypsl PpU NOMOIIH KHIKOCTHOTO TEPMOMETPAY. 14.09
5. Mertoap! HayuHOTO MO3HaHUs. Onrcanue PU3NYECKUX SIBJICHUHN C TIOMOIIBIO MOJIEICH. 18.09
6. VYpox-uccnenosanue « IIpoBepka rumoressl JalbHOCTH TI0JIE€TA IIAPUKA» 21.09
7. Crpoenue BemecTBa. OMNbIThI, TOATBEPKAAIONINE TUCKPETHOE COCTOSTHUE BEIIECTBA. 25.09
8. JIBMDKEHUE YaCTHIL BEILECTBA 28.09
9. VYpok-uccnenoanue "OMNbITH 10 HAOIIOISHUIO TETUIOBOTO PACIIUPEHHS ra30B" 2.10
10. | ArperatHble COCTOSIHHS BEIICCTBA 5.10
11. Oco0eHHOCTH arperatHbeiX cocTosiHuil Boibl. O6o0menue mo pasaeny "llepBoHavyanbHble cBeIeHUS 16.10
0 CTpOCHMHU BellecTra”

12. Mexanuka. PaBHOMEpHOE IPAMOIMHENHOE IBUYKEHUE 19.10
13. | Ckopocts. Enunuis! ckopocTu 23.10
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14. | PacueT nyTu ¥ BpeMEHU JBH>KECHHUS 26.10

15. 30.10
HNuepuusi. Macca — Mepa HHEPTHOCTH TEN

16. 2.11
[TnoTHOCTH BemecTBa. Pacder Mmacchl m 00BEMa Tema 1Mo €ro MIOTHOCTH

17. | Jlabopartopnas pa6ota Ne 1 "Omnpenenenne mIioTHOCTH TBEPAOTO Tena" 6.11

18. Pemenue 3amaun o teme "IlmoTHOCTH Bemecrsa' 911

19. Cuita Kak XapakTepucTUKa B3aumoaecTBus Tei. Cuna ynpyroctu. 3akoH ['yka 13.11

20. | JIJabopatopHas padota Ne 2 "M3ydyeHue 3aBUCUMOCTHU pacTsKeHus (edopMalun) Npy>KUHbI OT 16.11
MPUIIOKEHHON CUJIBI"

21. | SIBnenue tarotenus. Cuma TsHKECTH 27.11

22. CBsi3b MEXy CHIION TSKECTH U Maccoil Tena. Bec Tena. Pemenune 3aaau o reme "Cuina tsbxectu"” 30.11
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23. Cuna TsKecTu Ha Apyrux aHetax. GU3ndeckue XapaKTepUCTUKH TUIAHEThI 412
24. | Usmepenue cui. [luaamomerp 7.12
25. | Bec Tena. HeBecomocTs 11.12
26. CrnosxeHue IByX CUJI, HallpaBJIEHHBIX 110 OJHOU NpsAMoi. PaBHoieficTBYyOIIas cuiia 14.12
27. | Pemenne 3aga4 no teme "PaBHojeiicTByromas cuna” 18.12
28. Cuna TpeHus u e€ BuAbl. TpeHre B IPUPOJC U TEXHUKE 21.12
29. | JIaboparopnas padota Ne 3 "V3yueHne 3aBUCHMOCTH CHJIbI TPEHUS CKOJIBLKEHUS OT Beca Teya 2512
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH
30. Pemenue 3aga4 Ha onpeieeHre paBHOJACHCTBYIONIEH CHITBI 28.12
31. Pemenue 3agau no reme "B3aumonerictBue Ten. Cuiibl B MEXaHUKe" 11.01
32. Kontponsnas padora Ne 1 mo temam: "Mexanuka. PaBHoMepHOe npsiMosIMHETHOE JBMKEeHHE", 15.01
"Nnepuus. Macca tena. [InotHocts Bemecta", "B3aumoneiictue ten. Cuibl B MexaHuke"
33. | daBnenue. CriocoObl M3MEpEHHsSI U YBETTUUCHUS JaBICHUS 18.01
34. | JlaBnenue rasza. 3aBUCHMOCTb JIaBIICHUS Ta3a OT 00bEMa, TeMIepaTyphbl 22.01
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35. [lepenaua naBneHus TBEPIABIMU TEIAMHU, KUJIKOCTAMU U razamu. 3akoH [lackans 25.01
36. | JlaBrmeHue B )KHJIKOCTH U T'a3e, BBI3BIBAIOIICE U30BITOYHOE JIABIICHHE 29.01
37. | Pemenue 3a1a4 no teme "JlaBienue B )KUAKOCTH U rase. 3akoH Ilackans" 1.02
38. | CooOmaromuecs cocy bl 502
39. | 'mopaBnuyaeckuii mpecc 8.02
40. ManowmeTtpsl. [TopuiHeBoit )KUAKOCTHBINA HAcOC 12.02
41. | Atmocdepa 3eMau U €€ IPUUKHBI CYILIECTBOBAHUS 15.02
42. | Bec Bo3ayxa. ATMoc(epHOE AaBIeHUE 26.02
43. W3mepenune atmocdepHoro aasiaenus. Onbit Toppuueniu 29.02

49




denepanbHas padoyas nporpamma | dusuka. 7-9 kimaccel (0a30BbIH YPOBEHD)

44. | 3aBUCHUMOCTb aTMOC(EPHOTO JaBJICHUS OT BHICOTHI HaJl YPOBHEM MODS 4.03

45. | bapomerp-anepous. ATMoc(hepHOE TaBICHNE HA PA3IMYHBIX BBICOTAX 7.03

46. | Pemenue 3amay o reme "AtMocdepHoe naBieHne" 11.03

47. | JleiicTBHe KUAKOCTHU U ra3a Ha MOTrpyKEHHOE B HUX TeJlo. ApXUMeIoBa CHIla 14.03

48. | JJaboparopHas padota Ne 4 "OnpeneneHue BEITAIKUBAIONICH CUITBI, IEHCTBYIOIIEH Ha TEJIO, 18.03
MOTPYXEHHOE B KHUJKOCThH"

49. JlabopaTopnas pabora Ne 5 "HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00béMa norpyxénnoii B | 21.03
SKAJIKOCTB yacTy Teia'

50. | IlnaBanue Ten 2503

51. | JIabopatopHas padota Ne 6 "KoHcTpyrpoBaHue apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKH U 28.03
omnpeneneHue e€ rpy30no15EMHOCTH"

52. Pewrenue 3agau no temam: "l[lnaBanue cynos. Boznyxonnasanue", "/laBnenue TBEpABIX Tell, 1.04
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JKUIKOCTEN U ra3oB"

53. | KontpospHas padota Ne 2 o teme "JlaBnenue TBEPABIX TeM, )KUAKOCTEH U razos", "JleiicTBue 4.04
AKUJKOCTHU U ra3a Ha NOrpyKEHHOE B HUX TEJIO"
54. | Mexanudeckas pabota 15.04
55. | MomHocTs. EquHungs! Momuoctu 18.04
56. | Ypok-uccnenosanue "Pacyér MOIIHOCTH, pa3BUBAacMOIl IpU MOABEME Ha JIeCTHULIE" 22.04
57. | IlpocTeie MexaHu3Mbl. Peruar. PaBHoBecue cui Ha pbryare 25.04
58. " ] 29.04
pIYaru B TEXHUKE, ObITY ¥ npupoje. JlabopaTopHas padora Ne CCJIeZI0BaHUE YCIOBUH PaBHOBECHUS
P ,0 JIab oora Ne 7 "1
pbryara"
59. | Pemenue 3anaud no teme "YcioBue paBHOBECHs pbryara” 2.05
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60. | Koadduuuent nmonesnoro neiicteust mexanusma. Jlaboparopuas padora Ne 8 "M3zmepenne KI1/1 6.05
HaKJIOHHOM Tu1ocKocTH"

61. Pemenne 3agau no reme "Pabora, mommuocts, KIT/I" 13.05

62. 16.05
DHeprus. 3aKOHBI COXpAaHEHHUs dSHEPTHH

63. | 3aKOHBI COXpaHEHHsI SHEPTHU 20.05

64. VYPOK-3KCIIEpUMEHT 110 TeMe ""DKCIIepUMEHTAIIbHOE OTpe/e/ieHNe N3MEHCHUH KHHETHYECKON U 23.05
IMOTEHIIMAJIbHOM SHEPI UM NIPH CKaThIBAaHUM TeJIA [0 HAKJIOHHOW IIJIOCKOCTH"

65. | KontpoasHas padorta Ne 3 mo reme "PaboTa u MmoutHoCcTh. JHEprus" 27.05

606. PeseprubIit ypok. PabGoTta ¢ Tekcramu no teme "MexaHuueckoe IBHKeHHE" 30.05

67. PesepBHrlit ypok. Pabota ¢ Texkctamu o teme "JlaBnenue TBEPABIX TN, JKUAKOCTEH U ra3oB” 3.06

68. [ToBTOpEHME. 6.06
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KanenmapHo - TemMmaTH4uecKkoe IiIaHUPOBAHHE
9 knacc ( 3 yaca B HEJEIO)

Tema ypoxka

Jara no miany

[Jara no daxry

Mexannueckoe aBHxeHrne. MarepraibHas TOUKa

1.09

Cucrema orcuyéra. OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBHKCHHS 5.09
PaBHOMEpHOE MPSMOJIMHEHHOE IBIKCHHE 6.09
HepaBaomMepHoe npsimonuHeliHoe aBrxeHne. CpeHssi 1 MTHOBEHHAsI CKOPOCTH Tea 8.09
PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE IBHKEHHUE. Y CKOPEHHE 12.09
CKopocTh MPSMOJIMHEHHOTO PaBHOYCKOPEHHOTO NBIOKEHHS. [ paduk ckopocTn 13.09
Jlaboparopnas pabota Ne 1 "Omnpenenenue yCKOpeHHsl TeJia IPU PaBHOYCKOPEHHOM JBH)KEHUH 110 15.09
HaKJIOHHOM m1ockocTh"
CBoOonHoe nangenue ten. OneiTel [anunes 19.09
20.09

PaBHOMepHOE IBHKEHHE 10 OKpYKHOCTH. Ilepuon u yacrora oOparenus. JIuneinas u yrionas
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CKOpPOCTH
10. LleHTpOoCcTpeEMUTENBHOE YCKOPEHHE 22.09
11. I[1epBerii 3akoH HproTOHA 26.09
12. Bropoii 3akon Herorona. PaBHoeiicTByromas cuina 29.09
13. Tperwnii 3akon HeroroHa. [IpuHIMIT Cyneprno3uImu CHT 3.10
14. Pemrenne 3aga4 Ha npUMeHEHUE Ha IPAKTUKE 3aKOHOB HproTOHA 4.10
15. Cuua ymipyrocta. 3akoH ['yka 6.10
16. Pemenne 3agau mo reme "Cuma ynpyroctu" 17.10
17. JlabGopaTtopHas pabota Ne 2 "OnpezneneHue KECTKOCTH MPYKUHBI" 18.10
18. Cuna TpeHus 20.10
19. Pemenue 3agau no reme "Cuna tpenus" 24.10
20. JIaGopatopHas padota Ne 3 "U3mepenune kod¢huienTa TpeHus CKOJIbKeHus" 25.10
21. Pemenue 3anau no teme "3akons! HetoToHa. Cuna ynpyroctu. Cuna tpenus” 27.10
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22 Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOJHOTO MaICHUS 31.10

23 Ypok-koHpepenmus "JIBmwkenne ianet Bokpyr CourHia" 1.11

24 Pemenue 3agau o reme "Cuiia TSHKECTH U 3aKOH BCEMUPHOTO TSITOTEHUS" 3.11

25 [IepBas kocmuueckast ckopocTb. HeBecomocTs 1 neperpyska 7.11

26 8.11
CraTHKa ¥ IpOCThIE MEXaHU3MBI

27 MowmeHT cuibl. LleHTp TsKecTn 10.11

28 Pemenne 3agad mo reme "MomenT cuibl. LenTp TsoxkecTn" 14.11

29 [ToarotroBka k kKoHTpoJbHOM padoTe Ne 1 mo Temam: "Mexanuka. PaBHOMepHOE U HEpaBHOMEPHOE 15.11
nBmwxkenue. Bzaumonencraue ten"

30 KonTtponsHoit pabote Ne 1 mo remam: "Mexanuka. PaBHOMepHOE U HEpaBHOMEPHOE IBM)KEHUE. 17.11
Bsaumoneiicteue ten"

31 Nmnynsc Tena. Ummnysse cuiibl. 3aK0H COXpaHEHHsI UMITYJIbCA. YTIPYTO€ U HEYIIPYTO€ COyJapeHue 28.11
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32 Pemenue 3a1a4 mo teme "3aKOH COXpaHEHUS UMITyJIbca" 29.11
Y
33 VYpoxk-koupepenuus "PeakTuBHOE ABMKEHHE B IPUPOJE U TEXHUKE" 1.12
34 Mexanndeckasi paboTa U MOITHOCTh 5.12
35 PaGora cuibl TsHKECTH, CHITBI YIIPYTOCTH M CUJIBI TPEHUS 6.12
37 JIaGopatopHas padota Ne 4 "OnpeneneHne padOTHI CHITBI TPEHUS TP paBHOMEPHOM JIBMKeHHH Tenma mo | 8.12
TOPU30HTAIBHON OBEPXHOCTH"
38 CBs13b dHEepruu U padoThl. [loTeHIIMaNBHAS SHEPTHUS TENna 12.12
39 Kunernueckas sneprus. Teopema 0 KHHETHIECKOM SHEPTUH 13.12
40 3aKOH COXpaHEHHsI MEXaHMYeCKON SHEPIUH 15.12
41 JlaboparopHas pabota Ne 5 "M3yyeHue 3akoHa cCOXpaHEHHs SHeprun" 19.12
42 KonebarenbHoe IBUKEHUE U €r0 XapaKTePUCTUKH 20.12
43 3aryxatomue konebaHus. BeinyxaeHHble Kosiebanus. Pe3onanc 22.12
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44 [IpyXMHHBINA U MATEMATUYECKUI MasiTHUKU 26.12
45 VYpok- uccnenoBanue "3aBUCUMOCTh MEpUO/ia KOJIeOaHUM MPYKUHHOTO MAsITHUKA OT MACChl Ipy3a U 27.12
VK
KECTKOCTU MIPYKUHBI"
46 [IpeBparienue sHEprum MpH KOIeOATETHHOM JBUKECHUU 29.12
47 JlabopaTtopHnast pabota Ne 6 "Ormnpezenenne 4acTOThl U IEPHOIa KOJIeOaHU MPY>KHHHOTO MasiTHUKA" 9.01
48 JlabopaTtopnas padota Ne 7 "IIpoBepka HE3aBUCUMOCTH MepUoa KoJieOaHUH Tpy3a, MOABEIICHHOTO K 10.01
HHUTH, OT Macchl rpysa"
49 Mexanuveckue BoJHbl. CBOMCTBA MEXaHMYECKUX BOJIH. TIPOJIOJIBHBIC U TIOTICPEUHBIE BOJIHBI 12.01
50 Ypok-koHpepennus "MexaHudeckue BOJHBI B TBEpoM Teie. CelicMuYecKrue BOJTHBI" 16.01
51 3Byk. Pacripocranenue u oTpaxeHue 3Byka 17.01
52 19.01
VYpoxk-uccnenosanue "HabarogeHne 3aBUCMOCTH BBICOTHI 3BYKa OT YacTOTHI"
53 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUUECKUIN PE30HAHC 23.01
54 VYpoxk-koHpepeHuus "YnpTpasByk u HHPPaA3BYK B PUPOJIE U TEXHUKE" 24.01
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95 [ToaroroBka k KOHTpoOJLHOU padoTe Ne 2 mo Temam: "Mmmynbe. 3akoH coxpaHeHus ummyibea”, " Pabora | 26.01
1 MOIIHOCTB", "DHeprus. 3aKOHbI COXpaHEHUs IHeprun”

56 DNEeKTPOMarHUTHOE MOoJIe. DIEKTPOMATrHUTHBIE BOJTHBI 30.01

S7 CBOIICTBA DJIEKTPOMArHUTHBIX BOJTH 31.01

58 VYpoxk-koudepennus "[llkana 31eKTPOMarHUTHBIX BOJIH. UCIIOJIB30BAHNE AIIEKTPOMArHUTHBIX BOJIH IS 2.02
COTOBOM cBs3K"

59 JlabopaTtopHnas padota Ne 8 "M3ydeHune CBONCTB IEKTPOMArHUTHBIX BOJIH C TTIOMOIIBbIO MOOHILHOTO 6.02
tenedona"

60 Pemenue 3agau Ha onpe/ieieHUE YacTOThI U UTMHBI AJICKTPOMArHUTHOW BOJTHBI 7.02

61 DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOCTBA CBETa 9.02

62 Ucrounuku ceera. [IpsmonuneitHoe pactipoctpanenue cgera. 3atmeHnus CosHua u JIyHsl 13.02

63 3aKOH OTpaX€HUs CBETa. 3epKaia. Pemenue 3a1a4 Ha NPUMEHEHHNE 3aKOHA OTPAXKEHUsSI CBETA 14.02

64 IIpenomnenue cBeta. 3aKOH MPEIOMIIEHHS CBETA 16.02

65 [TonHoe oTpakeHue ceeTa. Mcnoip30BaHne NOJHOIO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX 27.02
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CBETOBOAX

66 Jlaboparopuas padota Ne 9 "MccnenoBanue 3aBHCUMOCTH yTJla MPETOMIICHHS CBETOBOTO JIy4a OT YTJia 28.02
MaJCHUS Ha TPAHULE «BO3TyX—CTEKIO»"

67 VYpok-koHpepennus "Vcnonb30BaHne NOTHOTO BHYTPEHHETO OTPAXKEHUSI: CBETOBOIBI, 1.03
OTNITUKOBOJIOKOHHAS CBSI3h"

68 JIun3el. OnTHYeCcKast Crjia JIMH3bI 5.03

69 [TocTpoeHue N300pakeHUH B TMH3AX 6.03

70 JlabopaTtopnas padota Ne 10 "Onpenenenne GOKYCHOTO PaCCTOSIHUS M ONITUYECKON CHJIbl coOuparomeit | 12.03
JUH3BI"

71 VYpok-koHdepennus "OnTuyeckue JUH30BbIC TPUOOPHI" 13.03

72 ['na3 kak ontuueckas cucrema. 3peHue 15.03

73 Ypok-koupepenuus "ledexTs! 3peHus" 19.03

74 Pasnoxxenue 6enoro cBeta B CIIEKTP 20.03

75 Paznoxenue 6enoro csera B ciektp. OnbiTel HptoToHa. ClioskeHue crieKTpaibHbIX 1BeTOB. Jlucnepcus 22.03

CBECTa
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76 Jlaboparoprast padota Ne 11 "OmbITel IO pa3iokeHUIO OEI0r0 CBETa B CIIEKTP U BOCIIPHUSATHIO I[BETA 26.03
IIPEeIMETOB MPU UX HAOJIIOJIEHUH Yepe3 BETOBbIEC (PHIILTPHI"
77 Ypok-npakTukyMm "BoJTHOBEIE CBOWCTBA CBeTa: AUCTiepcus, HHTepdepeHus u qudpakus’" 27.03
78 OmnbiTel Pe3epdopaa u muranerapaast MoIeTh aTOMa 29.03
79 [ToctynaTter 60pa. Moaens atoma bopa 2.04
80 Hcnyckanue u noryomeHue cBeta aroMoM. KBaHTbI. JInHeuaThie CrieKTphl 3.04
81 VYpok-npaktukym "Habmronenne criektpa u3iaydeHus" 5.04
82 PagnoakTuBHOCTE U €€ BUIIBI 16.04
83 Crpoenue atomHoro siapa. HykiioHHast MoJienb aTOMHOTO sijipa 17.04
84 PannoaktuBHBIC npeBparieHus. M30Tomnbt 19.04
85 Pemrenne 3agau no reme "PannoaktuBHbIe peBpamieHus" 23.04
86 [lepuon nonypacnana 24.04
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87 Ypok-koHpepenmus "Vcnonb30BaHne PaIuOAKTHBHBIX U3IYy4CHUH B MeAUIIHHE" 26.04
88 SnepHble peakun. 3aKOH COXPaHCHHSI 3aPSIIOBOTO U MAaCCOBOTO YHCET 30.04
89 DHeprus cBA3U aTOMHBIX siziep. CBs3b MAacChl U SHEPTUU 3.05
90 Pemenwue 3am1a4 o Teme "SnepHbie peaknun' 7.05
91 Peaxmus cuntesa u nenenue saep. Ucrounmku sueprun CoJiHIA U 3BE3T 8.05
92 VYpoxk-koudepennus "AnepHas sHEpreTrka. J{elcTBHUS paIMOaKTUBHBIX U3ITYYCHHUI HA KUBBIC 14.05
OpraHu3mbl"
93 [ToaroroBka Kk KOHTPOJIBHOM padoTe Ne 3 mo Teme "DIEKTPOMArHUTHOE T0JIe. DIIEKTPOMAarHUTHBIC 15.05
BOJIHBL. KBaHTOBBIE sIBIEHUSA"
94 KonTpomsnas padora Ne 3 o teme "DIeKTpOMarHuTHOE MoJie. DIeKTpoMaruuTHeie BoaHbl. KBantoBeie | 17.05
sBIeHUS"
95 IloBTOpEHME. 21.05
96 IloBTOpEHNME. 22.05
97 IloBTOpEHNME. 24.05
98 IloBTOpEHME. 28.05
99 IloBTOpEHME. 2905
100 [loBTOpEHME. 30.05
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101

IToBTOpEHME.

102

IToBTOpenue.
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