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IMOACHHTEJIBHAA 3AIINCKA

IIporpamMa o (Qu3Hke Ha YpOBHE OCHOBHOTO o0miero obpaszoBaHus
COCTABIICHA HA OCHOBE IMOJIOKEHUI U TPeOOBAHUI K pe3yIbTaraM OCBOCHHA Ha
Ga30BOM ypOBHE OCHOBHOH 0Opa30BaTCIbHON NPOrpaMMBbl, MPEACTABICHHBIX B
OroC 000, a rakke ¢ yuéroM ¢eaepanbHOil pabovell npPorpaMMel
BocnuTaHud U KoHienuun npenoaasanus y4eOHOTro npeamera « Gusukay.

Conepkanue mporpaMmbl No (PU3HKE HANpaBlICHO Ha (POPMUPOBAHHE
€CTECTBEHHOHAYYHOH IpaMOTHOCTH O0YYAIOMIMXCS U OPraHU3alu0 M3YYCHHUS
(U3UKN HA NEATETBHOCTHONH OCHOBE. B mporpaMme mo (pM3MKE yUHTBIBAKOTCS
BO3MOKHOCTH y4eOHOTO mpeaMera B peammsanuu Tpedosanmii ©I'OC OO0 k
TUIAHAPYEMBIM JIMYHOCTHBIM H METAaNpPCAMETHBIM pe3ynbTrataMm OOyuYCHHsS, a
TAKKE MEKNPCAMETHBIC CBA3M €CTECTBCHHOHAYYHBIX YUEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOTO 00ILEro 00pa3oBaHuA.

IMporpamMa 1o (PM3MKE YCTAHABNAMBAECT pACTpEACNEHHE Y4eOHOro
Marepuaga nmo rogaM o0y4yeHHs (IO KnaccaM), MPEeNIaraeT NPUMEPHYEO
NOCTE0OBATENBHOCTE H3YUEHHs TEM, OCHOBaHHYI) Ha JIOTHUKE pa3BUTUA
NPEAMETHOTO COACPKAHUA M YUETE BO3PACTHBIX 0COOEHHOCTEl 00yvarommxcs.

ITporpamMa mo ¢usuke pa3paboTaHa ¢ LENBK) OKa3aHHs METOAMYECKOH
TOMOILH YYHUTENO B CO3AaHNUU pabodeii IpoTrpaMMBl 110 Y9¢OHOMY IpEeaMeTYy.

Ou3nka ABIACTCS CHCTEMOOOPA3YIOMMM [UId  €CTECTBCHHOHAYYHBIX
yueOHBIX TPECAMETOB, TOCKONBKY (H3MYECKUE 3aKOHBI JICKAT B OCHOBE
IPOLECCOB W SBJICHUH, HM3yYacMBIX XWUMHEH, Ownonormeii, acTpoOHOMHEH Wu
¢usmdeckoil reorpadueli, BHOCHT BKIAA B €CTCCTBCHHOHAYYHYIO KAPTHHY
MHpa, OPENOCTaBNsAeT HauOojee ACHBIE O00pasipsl MPUMEHEHUS HAy4YHOro
METO/Ia O3HAHUSA, TO €CTh CIIOCO0a MOMYYECHHs TOCTOBEPHBIX 3HAHUH 0 MHPE.

OnHa U3 IMaBHBIX 337a4 (PU3HYECKOr0 00pa3oBaHUs B CTPYKTYpE OOLIETO
00pa3oBaHUs COCTOUT B (POPMUPOBAHHH €CTECTBEHHOHAYYHOH FPAMOTHOCTH H
WHTEpeca K HayKe y 00y4alommxcs.

W3yuenne ¢u3nkn Ha 0a30BOM YPOBHE MPEANONaracT OBJIAJCHHE
CICAYIOMMUMH KOMIIETCHTHOCTAMH, XAPAKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
T'PaMOTHOCTE:

e HAYYHO OOBACHATH ABJICHUSA,

e OLEHHBATH H MOHUMATh OCOOEHHOCTU HAYYHOrO UCCIIETOBAHNS,

e UHTEPNPETUPOBATH JAaHHBIE W  HCHOJB30BAaTH  HAy4HBIE
JI0KA3aTEeNbCTRA IS TIOJTYYSHUS BBIBOJIOB,

Ilenn w3yvyeHud (PU3UKH HA YPOBHE OCHOBHOrO 0OIIEro 0Opa3OBaHUA
onpeneneHsl B KoHnenuuu npenoaaBaHus y4eOHoro npeaMmera «Dusuka» B



oOpa3zoBareNnbHBIX Opranm3auusax Poccuiickoit deaepauuu, peau3yIOMUX
OCHOBHBIC 00MMIC00pa30BATENIBHBIE [MPOTPAMMEI, YTBEP)KAEHHOH pPELICHUEM
Komnerun MuHucTepcTBa mpocBeiieHus Poccuiickoit deaepanuu (IPOTOKOI
ot 3 gekabps 2019 r. Ne [1IK4BH).

Heau u3ydeHuss Gu3sHKu:

MPHOOPETEHUE HUHTEpECa U CTPEMIICHHS O0YYarOIMXCs K HAy4YHOMY
U3YYCHHIO MPUPOABI, PA3BUTHE UX HHTE/UIEKTYABHBIX H TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3sBUTHE IMPEICTABJICHHIA O HAY4YHOM METOAC TO3HAHHS U
dbopMHPOBaHHE WCCICAOBATENBECKOTO OTHOWICHUA K OKPYKAKOMLNAM
ABJICHUAM,

¢opMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KAK pPE3yibTaTa H3y4YCHHA
OCHOB CTPOCHHS MAaTEPHU H PyHIAMEHTANIBHEIX 3aKOHOB (PU3HKH,
¢opMHpoBaHHe NpeACTaBICHUH O poNd (PU3HKH ANd pasBHTHA APYTHX
€CTECTBCHHBIX HAYK, TEXHUKH H TEXHOJIOTHIA,

pasBUTHE TNPEACTABICHHH O BOSMOXHBIX  cfepax  Oyaymei
npo(ecCHOHANBHON NEATENBPHOCTH, CBA3AHHOM ¢ (PU3UKOIi, MOATOTOBKA
K JANBHEHINEMY OOYUYEHHIO B 3TOM HAIPABICHUH.

JocTixkeHne 3TUX Lenei mporpaMMbl Mo (PU3KMKE HA YPOBHE OCHOBHOTO
obmero o06pa3oBaHua 00ECICUHBACTCS PEILICHUEM CIICOYIOINX 3a4a4.

npuoOpeTeHHe 3HAHHA O JUCKPETHOM CTPOCHHW BEIIECTBA, O
MEXAHMYECCKUX, TETJIOBBIX, MEKTPUUCCKHX, MATHUTHBIX U KBAHTOBBIX
ABJICHUSAX,

MPUOOPETEHHE YMEHWIA OTMUCHIBATh U OOBACHATh (PU3NUECKHUE ABJICHUSA
C HCIIOJIL30BAaHHEM MOTYUEHHBIX 3HAHUIA,

OCBOCHHE METONOB pEIICHHA MPOCTEHIINX pacyEéTHBIX 3aJady ¢
HCTIOJIb30BAHHEM (u3nUeCKIX MoAaeneH, TBOPYECKUX "
MPAKTHKOOPHUEHTUPOBAHHEBIX 337124,

pasBUTHE YMCHWIT HAONIOAATH TPHPOAHBIC SBICHHS H BBITIOJNHATDH
OIIBITHL, JIAGopaTopHbIe PaboThl M SKCIEPUMEHTANIBHBIE HCCICIOBAHUS C
HCTIOB30BAHHEM N3MEPUTENBHBIX MPUOOPOB;

OCBOCHME MpuéMOB paborel ¢ uHpopMamuel  PU3NIECKOTO
COACPKaHMs, BKIFOYAS HHPOPMAIMIO O COBPEMEHHBIX JOCTHXKECHHUAX
(U3UKH, aHANTH3 H KPUTHYECKOE OLIEHHBAHUE HH(POPMALINY;
3HAKOMCTBO €O cdepaMH  npodecCHOHANBHON  AEATENBHOCTH,
CBA3AHHBIMU ¢  (PU3UKOH, M COBPEMEHHBIMH TEXHOJOTHIMH,
OCHOBAHHBIMH Ha JOCTIKEHUAX (PH3HUECKOH HAYKH.



Ha u3ydenune ¢usnku (6a30BbIii yPOBEHB) HA YPOBHE OCHOBHOIO 0OMIEToO
oOpa3zoBanus 0TBoOUTCA 238 yacoB: B 7 Kiacce — 68 yacoB (2 4aca B HEAENIO), B
8 Kknacce — 68 yacoB (2 yvaca B Hegeno), B 9 xnacce — 102 gaca (3 yaca B
HEOCIIO).

IMpennaraeMelii B mporpaMme mo gu3nke mepeucHs nadopaTopHBIX padoT
W ONBITOB HOCHUT pPEKOMEHIATENbHBIN XapakTep, YUHTENb NENaeT BHIOOP
NPOBEACHNS Na0OpaTOPHBIX PadOT ¥ ONBITOB € YYETOM HMHAUBUAYANBHBIX
0COOEHHOCTEH  o0yvaroluxcd, CIHCKA JKCMEPUMEHTANBHBIX  3aJaHUid,
NPEANAracéMbIX B paMKax OCHOBHOTO NOCYJAPCTBEHHOIO 3K3aMEHA MO (PU3HKE.

YUET BOCIIHTATEJIbHOTI'O IIOTEHIIHAJIA YPOKOB

BocnurarensHas AeATeNBHOCTE Ha ypokax «DU3nKa» OCYIIECTBIIACTC B
COOTBETCTBHU ¢ TIPHOPHTETaMHM T[OCYJAPCTBEHHOH MOMMTUKH B cdepe
BocnuTaHus. [IpuopureTHOIi 3anayeii B cepe BOCIIUTAHUS ABISAETCS Pa3sBUTHE
BBICOKOHPABCTBEHHON JIMYHOCTH, PA3JENAIOMIECH POCCHHCKHE TPAAULMOHHBIC
OyXOBHBIC LECHHOCTH, OONAfaoweii aKTyalbHBIMA 3HAHWUAMH W YMCHHUSMM,
CcrocoOHOI  peann3oBaTh CBOH MOTCHUMAT B YCIOBHAX COBPEMEHHOTO
o01IecTBa, TOTOBOM K MUPHOMY CO3HAAHMIO U 3alIuTe POJHHEL

BocnurareabHblil mOTeHUHAN npeaMeTa «PU3UKa» PEAIM3yETCa Yepes:

e MAKCHMAJIBHOE HCINOJB30BAHUE BOCIHUTATEIIBHBIX  BO3MOXKHOCTEH
comcpkaHuA y4yeOHOTro mnpeaMmera mid (GOpMHUpOBaHHA y  0OydYarOLIMXCA
POCCUICKUX TPAAMLMOHHBIX AYXOBHO-HPABCTBEHHBIX W COLHOKYJIIBTYPHBIX
LEHHOCTEH, POCCHICKOIO UCTOPHYECKOTO CO3HAHHUS HA OCHOBE HCTOPHUYECKOrO
IPOCBEIICHHS, MOA00P COOTBETCTBYIOLIETO COACPYKAHHS YPOKOB, 3aJaHHi,
BCTIOMOTATENBHBIX MAaTEPHANOB, MPOOIEMHBIX CHTYALMH UTs 00CYXIECHHH;

e MPUBIICUYCHNE BHUMAHUA OOYYAIOIIMXCA K LECHHOCTHOMY AaCHEKTy
U3Yy4aeMBIX HA YPOKaxX ABMCHHI, OpraHu3aluio uxX padoTel ¢ MOAy4YaeMoil Ha
YPOKE COLHAJIBHO 3HAYHMON UH(POPMALKEH — HHULUUPOBAHUE €€ 00CYKACHHUA,
BBICKA3BIBaHUS OOYYAIOUIMMUCA CBOETO MHEHHSA MO €€ TMOBOAY, BHIPA0OTKH
CBOCI0 K HEH OTHOLUCHHS,

e VCTAaHOBJCHHE JOBEPUTEIBHBIX OTHOLICHWH MEXAY  VYHUTENEM
W YYCHHKAMH, CIOCOOCTBYIOIIME [MO3UTUBHOMY BOCHPHUATHIO YYALIWMUCS
TpeOOBaHMH M TPOCEO YUYMTENs, AKTHBU3aUUM MX TNO3HABATENILHOM
ACSATENIBHOCTH,

e MOOY)KICHHE IUKOJIBHUKOB COOMIOAATh HA YPOKE OOMICIPUHSATHIC
HOpMBI TIOBEICHHs, MpaBWia OOLICHHA CO CTApUIMMHU (YYUTENSAMH) H
CBEPCTHHUKAMH (IKOJIbHUKAMH ),



o JCMOHCTPAUMIO  OOYYarOMMCA  [PHMEPOB  OTBETCTBEHHOIO,
TPAKAAHCKOTO MOBEACHUS, MIPOABJICHUS YEJIOBEKOMKOHI U 100POCEPACYHOCTH,
qyepe3 moadop COOTBETCTBYIOIIMX TEKCTOB U YTCHHA, 3a7a4 AN PELICHHA,
NPOOIEMHBIX CUTYALMId 1UT OOCYKAECHUS B KIIacce,

o MPUMEHEHHE HAa  ypOKax  HHTEPAKTHBHHIX  (GopM  paboTHI
c 00y9aIOLIMMUCH: MHTEIICKTY AITBHBIX Hrp, CTHMYJIHPYIOLIHX
TIO3HABATENIBHYE) MOTHBALME) O0YYarOMIMXCsA; AWAAKTHYECKOTO TeaTpa, I/e
NOYYEHHBIE HA YPOKE 3HAHWS OOBITPHIBAIOTCS B TEATPANIBHBIX MOCTAHOBKAX,
JUCKYCCHii, KOTOPBIE AAT OOYYAIOIIMMCS BO3MOXHOCTh NPHOOPECTH OMBIT
BEACHUS KOHCTPYKTHBHOIO AHMANOTA, IPYIIOBOI paboTel MK paboTE B NApax,
KOTOpBIE y4aT o0ydYaroluxcd KOMaHAHOH pa0oTe M B3aHMOJCHCTBUIO ¢
APYTUMH O0YYaIOLIUMHUCA;

o MpHUBJICYEHHE BHUMAHUS IIKOJABHUKOB K LEHHOCTHOMY AacCNEKTy
W3y4aeMBIX HA YPOKE ABJICHHIL, OpraHm3auus padoTel ACTEH ¢ COLMAIBHO
3HAYNMOIi HH(popManmel — 00CYKNEHUE, BBICKA3BIBAHUE MHEHUS,

e HHMUWHMPOBAHHE M TOAAEPIKKY HCCIEAOBATENILCKOH AEATEIBHOCTH
O0YYaKIIMXCs B paMKax pealu3alii UMH HHAMBUAYAJIbHBIX H TPYIMOBBIX
UCCIETOBATENIECKUX  MIPOEKTOB, YTO JAacT OOYYArOLUMMCs  BO3MOXKHOCTh
NPUOOPECTH HABBIK CAMOCTOATENBHOIO PELICHUA TCOPETHYECKOH MPOONEMBEL,
HAaBBHIK TEHEpUpPOBaHHA M OQopMiaeHHs COOCTBEHHBIX HAEH, HaBHIK
YBOKUTENBHOTO OTHOILCHHUS K YY:KHM HAEAM, OQOPMIICHHEIM B paboTax Apyrux
HCCEN0BaTENEl, HaBBIK MYOIMYHOrO BBHICTYIUIEHHA MEPeA  ayJAHTOPHUEH,
apryMEeHTHPOBAHUA
¥ OTCTAUBAHHA CBOCH TOYKH 3PEHHI,

e OPraHM3aLHI0 HACTABHHYECTBA MOTHBHPOBAHHBIX W JPYIUPOBAHHBIX
OOYYarIIMXCs HaJd HEYCNEBAIIMMH OJHOKIACCHUKAMHU, B TOM YHCIE C
0COOBIMH  00pa30BATENBHEIMU ~ MOTPEOHOCTAMH, JAOIIEro  o0ydJaroluMcs
COIIHANBHO 3HAYHMMBI ONBIT COTPYAHNYECTBA H B3aUMHOM TOMOIIH;

o BBIOOPp  METOAOB,  METOAMK,  TEXHOJNIOTHH,  OKA3BIBAFOLIMX
BOCIIUTATENIBHOE BO3ACHCTBUE HA JINYHOCTE B COOTBETCTBHH € BOCIIUTATEIIBHBIM
UAeaoM, LENBK0 W 3a/ladaMHd  BOCIIHTAHHUA, LENCBHIMH OpHEHTHpPAMH
PE3yIBTATOB BOCIHUTAHUS , PCATM3ALUI0 NIPHOPUTETA BOCIHUTAHWS B y4eOHOI
AEATENBHOCTH.

BocnuTarenbHeiii KOMIOHEHT NpeaMeTa « PH3HKa) Pealn3yeTcs B €IUHCTBE
yu4eOHOH ¥ BOCIUTATENIBHOH A€ATENBHOCTH, B co0TBeTCTBUH ¢ OI'OC OO0, u
OTPAKAET TOTOBHOCTh OOYYaAIOIIUXCA PYKOBOACTBOBATHCA LIEHHOCTAMH U
NpUOOpeTaTh NePBOHAYANBHBIH ONBIT ACATEIBHOCTH HA UX OCHOBE, B TOM YHCIE
B YaCTH:

o ['paKAAHCKOTO BOCITUTAHWAL
o TlaTpHOTHYECKOTNO BOCTIHTAHHS.
o JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUA.



DCTETHYSCKOTO BOCTIHTAHHUS.
OHU3NYeCKOro BOCIUTAHHA.
TpyooBoro BOCIIUTAHUA.
DKOJIOTHYECKOTO BOCITUTAHHSA.
L{eHHOCTH HAYYHOTO MO3HAHUS.



COAEPKAHUE OBYYEHUSA
7 KJIIACC

Pasznen 1. ®u3uka u €€ poJib B MO3HAHUH OKPY/KAKOLIEro MUPA.

duzuka — Hayka O npupoje. ABieHus npupoabl. DUHYECKUE SBICHUS:
MEXaHUYECKHE, TEIJIOBBIE, IEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

dusnueckue BenuuuHbl, M3mepenue (pusznueckux BeauuuH. Ousnueckue
npudopsl. [lorpemHocTs u3mMepenuii. MexxayHapoaHas CUcTeMa €IMHHULL

Kak ¢u3uka ¥ Jpyrue eCTECTBEHHbIE HAyKM W3y4YalT MOPUPOAY.
EcTecTBEHHOHAYYHbII METO/A MO3HaHMsA: HAOMKOJAEHHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIABW)KCHUE TUIMOTE3, OJKCINEPUMEHT MO TMPOBEPKE TUIOTES,
o0bsiCHeHHE HaOmoaaemMoro seiaeHus. Onucanue (GU3MYECKUX SBICHUH €
[IOMOLLBIO MOJIEJIE.

Jlemoncmpayuu.

1. MexaHnueckue, TEMIOBbIe, 3IEKTPUUECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usuyeckue npubOpPbI U MpoUeaypa NPSIMbIX U3MEPEHHA aHATIOTOBBIM
1 UA(GPOBLIM TPUOOPOM.

Jlabopamopnusie pabomosl u OnvIMbL.

OnpeneneHue UEeHsb! JAe/IeHUs WKaJIbl U3MEPUTEIBHOI0 npudopa.
H3mepenue paccTosiHUA.

HU3mepenue 00bEMa KUAKOCTU U TBEPAOTO Tela.

Onpenenenue pa3MepoB MajbIX T,

H3mepenue temmneparypsl Opu MOMOIUM >KHIKOCTHONO TEPMOMETpPA M
JaT4yuKa TeMIEepaTypsbl.

[IpoBeaeHue UCCIEA0BAHMS MO TPOBEPKE TMMOTE3bI: AATBHOCTD MOJIETA
HIAPUKA, MYIIEHHOTO TOPU30OHTANBHO, TEM Oonbuie, 4YeM OoJblIe
BBICOTA MyCKa.

Pazjen 2. IlepBoHaya/ibHbIe CBeICHHS 0 CTPOCHHH BellecTsa.

Crpoenue BelecTBa: aroMbl M MOJEKYJBI, HMX pasmepbl. OMbITHI,
J0Ka3bIBAIOLINE TUCKPETHOE CTPOCHUE BELIECTBA.

JiBwykenue wactul BewecTBa. CBA3b CKOPOCTU JBIKCHHS 4YacTHLl €
temnepatypoil. bpoyHosckoe aBwkenue, auddysus. BzaumoaelicTBue yacTuil
BELIECTBA: MPUTSHKEHUE U OTTAJIKMBAHKE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOCHHME Tra30B, MKHUJIKOCTEH U
TBEPABIX (KPUCTAINIMYECKUX) TEN. B3aMMOCBA3b MEXKIY CBOMCTBAMM BELIECTB B
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Pa3HBIX arperaTtHbiX COCTOSIHUSAX W WX ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM.
OcoOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

Jlemoncmpauuu.

1. HabGnronenue OpOyHOBCKOTO IBUYKEHHSI.

2. Habmonenue nuddyzun.

3. HaGmonenue  sBneHuil, OOBACHAIOIMXCS  MPUTSHKCHUEM WX

OTTAJIKUBAHUEM YaCTULl BELIECTRA.

Jlabopamopusie pabonwl u Onvinbel.

OueHka auameTpa aroMa METOJOM PSAOB (C  MCMOJAL30BAHHEM
(ororpadwuii).

2. OnbIThl O HAOMIOAECHMIO TETJIOBOTO PACHIMPEHNUS Ta30B.

3. OmnbIThl O OOHAPYIKEHUIO ACHCTBUS CUIT MOIEKYJISIPHOTO TTPUTSIKEHUS.

Pa3zaen 3. /IBH:keHHe U B3auMO/IeiiCTBHE TeJl.

Mexanuueckoe ABMKECHHE. PaBHOMEPHOE W HEPABHOMEPHOE ABHIKCHHUE.
Ckopoctb. Cpe/iHsisi CKOPOCTb IPU HEPABHOMEPHOM JIBUIKCHHUU. Pacuét myTtu u
BPEMEHHU JBUIKCHHUSI.

SpneHue wHepuuu. 3aKkoH UHEpLUMK. B3aumoneicTBue Teil Kak npuyvHa
M3MEHEHUS CKOPOCTU [BWIKEHUs Tejl. Macca kak mMepa HMHEPTHOCTH Tela.
[InoTHOCTE BeniecTBa. CBA3b MJIOTHOCTH € KOJWYECTBOM MOJIEKYJl B €AMHMIIC
00Béma BelecTBa.

Cuna kak xapakrepucTuka B3auMoaeicTeus Ten. Cuiia ynpyrocTu U 3aK0H
['yka. U3MepeHune Cuibl ¢ MOMOILIBIO IMHAMOMETPA. SIBIEHHE TATOTEHHUS W CUjla
TsokecTH. Cuna TSDKECTHM Ha JIpyrux MiaHerax. Bec tema. HeBecoOMOCTb.
CnojkeHue CHJl, HaNpaBJICHHBIX MO OAHON MpsMoi. PaBHOAEHCTBYIOIIAS CHJL.
Cuna tpenusi. TpeHHE CKOJIBKEHUS M TPEHHE MOKOs. TpeHue B mpupoae u
TEXHHUKE,

Jemoncmpayuu.

1. HaOnroneHue MEXaHMYECKOTO JABM)KEHUS TENA.

M3mepeHne CKOpoCTH NPSIMOIMHEHHOTO JIBHYKEHUS.

Habnroienne sSBieHns HHEPLIMA.

HabmoieHne u3MEHEHHWI CKOPOCTH NIPU B3aMMOCHCTBUM TEN.

CpaBHEHME MAcC MO B3aUMOJICHCTBUIO TEIL.

. Cnosxenue cuii, HaNpaBICHHbLIX 110 OHON NPSIMOM.

JIaﬂopamopnbte padomst U ONbIMbI.
OnpeneneHue CKOPOCTH  PaBHOMEPHOrO  ABW)KGHMs  (ILIapuka B
YKUJIKOCTH, MOJICJTU JICKTPUYECKOr0 aBTOMOOWISL M TaK Jajiee).

2. OnpezaeneHue cpeHeil CKOPOCTH CKOJIbKEHUsS! OpyCcKa WU LIapuKa 1o
HaKJIOHHOH MJIOCKOCTH.

o oA LN



3. OmnpeneneHue nNI0THOCTH TBEPAOTO Tema.

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD pacTsHkeHus (aedopmariin)
MPY)KUHBI OT TPUIIOKEHHON CHJTBI.

5. OmnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CHUJIbI TPEHUS CKOJIBKEHUS
OT Beca TeJla U XapakTepa COMPUKACAIOLIUXCS TOBEPXHOCTEH.

Pasnen 4. /laBnenne TBEPAbIX TeJl, KHAKOCTEH 1 ra3os.

Jlagnenue. CnocoObl yMEHBLICHUS W YBEIWYECHUs JAaBiieHus. JlaBieHue
raza. 3aBUCUMOCTb JaBjieHUs rasa or o00béMma, Ttemmneparypsl. llepenaua
JABJCHUS TBEPABIMM TEMaMM, KUAKOCTAMU M rasamu. 3akoH [lackans.
[THeBMaTHYECKHE MAIUWHBIL. 3aBUCUMOCTh JAABICHUS KUAKOCTH OT TIIyOMHBI.
['mapocratnueckuii mapagokc. CooOmarommecss cocyabl. [ mapaBiuueckue
MEXAHU3MBI.

Atmochepa 3emau U atMmocdepHoe aapneHue. [IpuduHbl CyIECTBOBAHUS
BO3AyHON 000nouku 3emsid. Onbit Toppudesiu. M3mepenue armocdepHoro
AaBJIeHUs. 3aBHCUMOCTb aTMOC(EPHOrO JaBJACHUS OT BBLICOTHI HA YPOBHEM
mopst. [TpuGopsl ans u3mepenust arMoc(hepHOro JaBiaeHusl.

JleiictBle KMAKOCTH W Tra3a Ha [OrpyKEHHOE B HUX  TEJO.
BoitankuBatomias (apxumeznora) cwia. 3akoH Apxumena. [lnaBanue Ten.
BosayxonnasaHue.

Jemoncmpauuu.
3aBMCUMOCTbD JABIIEHUS Ta3a OT TEMIIEPATY Phl.

Ilepenaya naBneHus KUAKOCTHIO U FA30M.

CooOmaronmecs cocyasbl.

['uapasimyeckuii rmpecc.

[IposiBieHue neicTBUS aTMOC(HEPHOTO AABJICHMUSL.

3aBUCUMOCTh BBITAIKMBAIOLICH CHIIBI OT 00bEMA MOrPyKEHHONW YacTH

Teja U NJI0THOCTH KUJIKOCTH.

PaBeHCTBO BBITATKMBAKOILEH CHITBI BECY BBITECHEHHOM KUAKOCTH.

8. YcnoBue TUIaBaHWs TEN. [UIABAHWUE WM TOTPY)KEHHE TEI B
3aBUCUMOCTH OT COOTHOLUEHHS MIOTHOCTEH TENA U KUAKOCTH.

Jlabopamopnvie padonvi u OnbGINbI.

1. HccnenoBaHue 3aBMCMMOCTH BeEca Tena B BOAE OT 00béma
Orpy’KEHHOM B KUJIKOCTh YacTH TEJIa.

2. OnpezaeneHue BBITAIKUBAIOWIEH CHIIbL, JCHCTBYIOLIEH HA TEJo,
NOrpy>KEHHOE B )KUJIKOCTD.

3. IlpoBepka HE3aBHCUMOCTH BBLITAJIKUBAIOLIEH CWIIbI, JACHCTBYIOLICH HA
TEJI0 B KUJKOCTH, OT Macchl Tella.
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4. OnpiTel, ACMOHCTPUPYIOLME 3aBMCUMOCTH BBITAIKMBAIOIICH CHIIBL,
ACHCTBYIOLIEH HA TENO B JKUAKOCTH, OT 00BEMA MOTPYKEHHOW B
YKUKOCTh 4aCTH Tella ¥ OT TIOTHOCTH JKUKOCTH.

5. KoHCcTpyupoBaHue apeomMerpa WM KOHCTPYMPOBAHME JIOJKH W
omnpeneneHue e€ rpy30noabEMHOCTH.

Paspaen S. PaGora u MOIIHOCTH. DHEPrusi.

Mexanunueckas padora. MOLIHOCTE.

[IpocTeie MexaHu3MbL: pblyar, OJOK, HAKJIOHHAs IUIOCKOCThb. [IpaBuiio
paBHOBecust peiyara. lIpuMmeHeHHe mpaBuila pPaBHOBECHs pbluara K OJIOKY.
«3omoroe mnpasuno» wmexaHuku. KIIJI mnpocteix MexanusmoB. [Ipocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannyeckas dHeprus. KuHeTnueckas W NOTEHLIMANbHAs SHEPIUs.
[IpeBpauieHe OJHOTO BHJA MEXAaHWYECKOW HSHEPrMM B JIPYroi. 3akoH
COXPaHEHHUsI SHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IlpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuvie pabomul u OnbIMbL.

1. Onpeaenenue padOThl CUJIbl TPEHHUSI [PU PABHOMEPHOM JBUKCHHUH

Tena 1o rOPU30HTAIBHON MOBEPXHOCTH.

2. HMccnenoBanue yCciioBri paBHOBECHS pelyara.

3. Hsmepenue KIIJ] HaKIIOHHO# MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTUH.

8 KUIACC

Paznen 6. TenjioBble siB/1eHUS.

OCHOBHBIE TIOJIOYKEHHUSI MOJIEKYJISPHO-KMHETUYECKOH TEOPUM CTPOCHUS
BeulecTea. Macca U pasmMepbl aTOMOB U MOJIEKYJ. OnbIThl, M0ATBEPIKAAIOLINE
OCHOBHBIE [TOJIOYKEHHS MOJIEKYISIPHOKUHETUYECKON TEOPUH.

Moaenu TBEPAOro, KMAKOrO0 M Tra3000pa3sHOro COCTOSIHWN BELIECTBA.
Kpucrannuueckue u amopdusie Tena. OObSCHEHUE CBOWCTB ra3oB, KUAKOCTEH
M TBEPABIX TEII HA OCHOBE MOJIOKEHUI MOJIEKYJIIPHO-KMHETHYECKON TEOPHUH.
CMmaunBaHuE W KaNWUIPHBIE ABIEHKS. TENnoBOE paCIIMPEHUE U CHKATHUE.

Temneparypa. CBsizb TeMIEPATypbl CO CKOPOCTBIO TEMIOBOIO JBHIKECHUS
yacTull. BuyTpeHHsisi dHeprus. CnocoObl U3MEHEHUsl BHYTPEHHEH JHEPruu:
Teronepeaya W coBepuieHue  pabotel.  Buael  Temionepeaavw:
TEIJIONPOBOAHOCTD, KOHBEKLUSI, U3JTyYCHUE.

KoymuecTBo TEIIOTHL. Y e/ibHAasl TEIUIOEMKOCTD BeLEeCTBa. TerniooOMeH u
TEMJIOBOE paBHOBEcUE. YpaBHeHue TemioBoro Oamanca. [lnasBnenue wu



OTBEPAEBAHME KPUCTAUIMYECKMX BELIECTB. YIENbHAs TEMIOTA TUIABIEHMS.
[TapooOpa3oBanue u koHaeHcauus. Mcnapenue. Kunenue. YaenbHas Teniora
napooOpa3oBaHus. 3aBUCUMOCTb TEMMEPATypbl KHUIMEHUS OT aTMoc(hepHOro
JABIICHUS.

BraxkHocts BO3ayXxa.

OHeprus TOIMBa. YelbHas TEII0Ta CropaHusl.

[Tpunuunsr padorsl TemnoBbix asurareneit KI1/1 Temnosoro asurarens.
TennoBbie 1BUTATENN U 3aLLUTA OKPYIKAIOLLIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPALLCHUS DHEPTUU B TEIUIOBBIX MPOLIECcax.

Jemoncmpayuu.

T
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9.

HaOmonenne OpOyHOBCKOTO JBHKECHUS.

HabGmoaenne nuddysum.

HaGumoieHue SBieHnii CMauuBaHKs U KalUJUIPHBIX SBJICHUNA.
HaGiroieHue TenaoBoro paciuupeHus Tel.

H3meHenue aBieHys ra3a npu U3MEHEeHUH 00bEMA U HarpeBaHUU WU
OXJIKICHHH.

[IpaBuia uaMepeHus TeMIeparypsl.

Buael Temionepenayn.

OxnaxaeHue npru COBEPIIEHUH PabOTHI.

HarpeBanue npu coBepiieHUH padoThl BHEIIHUMHU CUJIAMH.

10. CpaBHEHME TEMIOEMKOCTEN pa3IMUHbIX BELIECTB.

11. HaOnmroaeHne KUneHus.

12. HaOnmoieHne nmocTosHCTBA TEMIEPATYPBI ITPH TJTIABICHHH.
13. Moaenu TerioBbIX IBUraTeNIeH.

Jlabopamopnsie pabomst u oOnvimoi.

1.
2
3.

OnbIThl 10 OOHAPYIKEHUIO ICHCTBUS CHJT MOJIEKYJIIPHOTO MPUTSIKECHUSI.
OnsIThI 110 BeIpalMBAHUIO KPUCTAUIOB IIOBAPEHHOM COJIM WM caxapa.
OnpIThl MO0 HAOMIOIEHUIO TEIJIOBOTO PACLIMPEHUS Ta30B, JKUAKOCTEH U
TBEPABIX TEII.

Onpenenenue naBiaeHus BO3ayXa B OalioHE MINPULA.

OnpITbI, IEMOHCTPUPYIOLME 3aBUCMMOCTh JIABICHHUS BO3AyXa OT €ro
00BbEMA ¥ HArpEeBaHMS UM OXJIAXKICHUS.

[IpoBepka runoresbl JMHEHHONW 3aBHCHMOCTH JUIMHBI CTOJIOMKA
YKUJKOCTU B TEPMOMETPUUYECKOH TPYOKE OT TEMIEPATYPHI.
HaOmoieHue W3MEHEHUs: BHYTPEHHEH DHEprum Tejla B Pe3yJibTare
TEIUIoNnepeau U padOoThl BHEIIHUX CUIL

UccrienoBanue siBIeHUS TEI00OMEHA MPU CMELIMBAHWUU XOJIOIHOH M
rops4eii BOJbI.



9. OnpeneneHue KOMMYECTBA TEMIOTHL, MOJYYEHHOrO BOAOH TpH
TEMIO00OMEHE ¢ HATPETHIM METAUTMYECKUM LIUITMHIPOM.

10. Onpenenenune yaenpbHoi Tena0EMKOCTH BEIECTBA.

11. UccnienoBanue npouecca uCrnapeHms.

12. OnpeaesieHne OTHOCUTEILHON BIaYKHOCTH BO3/1yXa.

13. Onpenenenue yaeapbHoi TeMna0Thl [U1aBACHUs JIbJA.

Paznen 7. DieKTpHYeCKHe H MATHUTHBIE SIBJICHHS.

Onekrpuszaums ten. JIBa poja d/IeKTpUYecKuX 3apsaaoB. B3aumoneiicTue
3apsoKeHHbIX  Tel. 3akoH KysioHa (3aBUCHMMOCTb CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TE OT BETMYMHBI 3aPsi/IOB U PACCTOSIHUS MEKIY TETAMH ).

OnexTpuyeckoe nosie. Hanpsok€HHOCT 3neKTpudeckoro nons. [IpuHuun
CYNEPMNO3UIMH ATEKTPUUECKUX MOJEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenn 53neKTpUYECKUX 3apsafaoB. DIEMEHTAPHBIA  AJIEKTPUYECKUN
zapsa. Crpoenue aroma. IIpOBOAHMKM W JMDJIEKTPUKH. 3aKOH COXPaHEHUs
DIIEKTPUYECKOrO 3apsiaa.

ONEKTPUYECKUI TOK. YCJIOBHS CYILIECTBOBAHUSI DJIEKTPUYECKOIO TOKA.
HMCcTOYHUKN NOCTOSIHHOIO TOKA. JleWCTBUS 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE,
XUMUYECKOE, MArHUTHOE). DJICKTPUYECKUH TOK B )KMIKOCTSX U rasax.

Onextpuyeckass unenb. Cuia  TOKa. DNEKTPUUECKOE  HAMPSDKEHHE.
ConpoTuBineHne MPOBOJHUKA. YJIENbHOE COMPOTHUBICHWE BELIECTBA. 3aKOH
Oma nans yuactka uenu. [locnenoBaTtenbHOE W MAPAUIEIBHOE COCIAMHEHWE
MPOBO/THUKOB.

Pabora W MOLIHOCTH JJIEKTPHUYECKOr0 TOKa. 3akoH JDkoyns—JleHua.
DJNEKTPUYECKUE LENU M MOTPEOUTENH DJIEKTPUYECKON SHEpruu B ObITY.
KopoTtkoe 3ambIKaHKe.

[locrosiHuble  MarHuThl. B3aumojeicTBUE€  [MOCTOSHHBIX ~ MAarHWTOB.
MaruuTtHoe nojie. MarHuTHoe nosie 3eMJId M €ro 3HaueHWe Ui JKU3HU Ha
3emiie. OnbIT Dpcrena. MarHUTHOE MOJE SNEKTPUYECKOro Toka. [IpumeHeHune
JNIEKTPOMArHUTOB B TEXHUKE. J|eHCTBUE MArHWUTHOTO TOJS HA MPOBOJHHUK C
TOKOM. ONEeKTPOABUTATENb MOCTOSIHHOTO TOKA. Hcnons3oBanue
ANEKTPOABUIaTENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel @apaaes. SIBiAcHHE SAEKTPOMArHUTHON WHAYKUMHU. [IpaBuio
Jlenua. Dnexrporeneparop. CrnocoObl MOMYYEHUs DJIEKTPUYECKOH DHEPIUU.
DIIEKTPOCTAHLIUU HA BO3OOHOBIIIEMbIX HCTOUHUKAX JHEPIUU.

Jemoncmpayuu.

1. DnexkTpusanus Ted.

2. JlBa poja JJIEKTPUYECKUX 3apsi/ioB M B3aUMOACHCTBUE 3apsHyKCHHBIX

TEl.
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9.

YCTPOHCTBO U AEHCTBUE 3JIEKTPOCKOMA.
DNEKTPOCTATHUECKAS MHAYKIIUA.

3aKOH COXPAHEHMS SIEKTPUUYECKUX 3aPSI0B.
[IpOBOIHUKH U INIJIEKTPHKH.

MojenupoBaHue CUIIOBLIX JIMHUM DJIEKTPUUECKOrO MOJIs.
HCTOYHUKN NOCTOSIHHOIO TOKA.

JleicTBuUS DIIEKTPUYECKOr0 TOKA.

10. DNEKTPUHECKUI TOK B JKUKOCTH.

11. I"a30Bblii pazps.

12. I3MepeHne Cuitbl TOKa aMIEPMETPOM.

13. U3mepeHne 3NEeKTPUUYECKOr0 HANPSHKEHU S BOJIBTMETPOM.

14. PeocTar U Mara3uH CONPOTHUBIIEHUH.

15. B3auMO A€ CTBHE MOCTOSHHBIX MATHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3Ie/IeHusl MIOJIF0COB MarHuTa.
17. MoaeiupoBaHue MarHUTHBIX 10JICH MOCTOSIHHBIX MarHUTOB.

18. OnbIT Dperena.

19. MarHuTHOE NoJie TOKA. DIEKTPOMAarHur.

20. /leficTBUE MAarHUTHOTO MOJIst HA IPOBOJHUK C TOKOM.

21. DNEKTPOABHUIaTENb MOCTOSHHOTO TOKA.

22. UccnenoBanue ABIEHHS SNEKTPOMArHUTHON MHIYKIIUH.

23. OnbiTel Papanes.

24. 3aBUCUMOCTh HAINpPaBJICHUs MHIAYKIMOHHOTO TOKA OT YCJIOBHUW €ro

BO3HHUKHOBCHUS.

25. DIEKTPOreHeparTop MOCTOSHHOrO TOKA.
Jlabopamopnuvie padonvl u oOnbiNtbl.

1.

=

OnpiTel 10 HAOMIOACHUIO SJICKTPU3AUMU TEA HUHIAYKLUMEH W MpH
COMPUKOCHOBEHUHU.

HccnenoBanue JEHCTBUS SNEKTPUUECKOTO MOJsi HA TMPOBOAHMKH M
JAMSTIEKTPUKH.

COopka n npoBepka padoThl NIEKTPUUECKON LENU MTOCTOSHHOTO TOKA.
M3mepeHne 1 peryampoBaHue CHITbI TOKA.

H3mepeHne U peryanpoBaHue HampsHKEHHUs.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UAYLLIErO Y€pe3 Pe3nucTop, OT
COIMPOTUBJICHUS] PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

OneITel,  AEMOHCTPUPYIOIIME  3aBUCHUMOCTb  JJIEKTPUYECKOIO
COMPOTUBJICHUSI MTPOBOJHUKA OT €ro JJIMHBI, IUIOIIAAM MONEPEYHOrO
CeueHUs U Marepuaia.



8. [lpoBepka mpaBwia CIOMKEHHWSI HAMPsUKEHUW NPHU MOCIEA0BATENBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.
9. [lpoBepka mpaBuia Afsi CHJIbI TOKA MPH MapauIeIbHOM COEAMHEHUM

PE3UCTOPOB.

10. Onpenenenne  pabOThl  AJICKTPUUYECKOTO TOKA, MIAYIIEro 4Yepes
pe3ucTop.

11. OnpeaeneHne MOIIHOCTH JIEKTPUYECKOT0 TOKA, BBIACISEMOM Ha
pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTY CUJIBI TOKA, UYLLIEr0 Yepes JIAMIIOUKY, OT
HaNpsHKEHUS Ha HE.

13. Onpenenenue KI1/] narpesarens.

14. MccnenoBane MarHuTHOTO B3aMMOIEHCTBHS MOCTOSHHBIX MArHUTOB.

15. I3yueHne MarHuTHOrO TMOJisi TOCTOSIHHBIX MArHWTOB TMPH  HX
00BEAMHEHUU U PA3/ICTICHUH.

16. UcciienoBanue HEHCTBUS DJIEKTPUYECKOrNO0 TOKA HA MArHUTHYIO
CTPEJIKY.

17. OnbITEl, JEMOHCTPUPYIOLIME 3aBHCHUMOCTb CWJIBI B3aUMOACHCTBHS
KaTylIKA ¢ TOKOM M MarHura OT CWIbl TOKA U HAIPAaBJICHUs TOKA B
KaryIike.

18. 3yueHue AeiCTBUS MAarHUTHOTO T0JIs Ha MPOBOAHUK C TOKOM.

19. KOHCTpyHpOBaHHWe U M3yuyeHUE padOThl JIEKTPOABUTATEIS.

20. U3mepenne KII/l anexkTpoaBUraTenbHOi yCTaHOBKH.

21. OnbITEl MO MCCAEAOBAHUIO SIBIEHUS AJIEKTPOMArHUTHOW WHAYKLUU:
UCCJIEI0BAHUE U3MECHEHWI 3HAYEHUS U HANPABJICHUS WHIYKLIMOHHOI'O
TOKA.

9 KJIACC

Pasnen 8. Mexanuveckue siBJICHHSI.

Mexanndeckoe aBwkeHue. MarepuanpHas Touka. Cucrema oOTcuéra.
OTHOCHUTENBHOCTE MEXAHMYECKOTO ABWKEHUSA. PaBHOMEPHOE NPAMOIMHEHHOE
ABwkeHue. HepaBHOMepHOE mpsAMONMHENHHOE aBWkeHue. Cpeanss #u
MTHOBEHHAsl CKOPOCTb TENa MNP HEPABHOMEPHOM JIBHUIKEHUH.

Yckopenune. PaBHOYCKOpPEHHOE MpsAMOJNIMHEHHOE aBkeHue. CBoOOAHOE
naneHue. OneiThl ["anues.

PaBHOMEpPHOE NBMKEHUE 110 OKPYKHOCTHU. [leproa u yactora oOpatieHus.
Jluneiinas u yriosast CKOPOCTU. LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE.

[lepBeiii 3akoH Herorona. Bropoit 3akon Herorona. Tperwii 3axoH
Herorona. [IpyuHimn cynepno3uuuu cuil.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHUS CKOJIBKEHUS,
CHJIa TPEHWSI TTOKOS, JIPYTHE BU/IbI TPEHHS.

Cuna TsHKECTH M 3aKOH BCEMUPHOTO TATOTEHHWS. YCKOPEHHE CBOOOIHOTO
naneHus. [IBwkenue nnadet Bokpyr Conuua. [lepBas kocMudeckas CKOPOCT.
HeBecoMOCTh 1 neperpysKu.

PaBHoBecue  marepuajibHONM  TOYKKM. AOCOMIOTHO  TBEPAOE  TEIO.
PaBHoBecHE TBEPAOro Tejla ¢ 3aKPEIUIEHHON OCbIO BpauleHHUs. MOMEHT CWIIbL.
LIeHTp TSKECTH.

Wmnynec  Tenma. HWsmenenue wumnynsca. HMmnynse cuiibl.  3aKoH
COXPaHEHHUs UMITYJIbCA. PEAKTUBHOE IBHIKEHUE.

Mexanunueckas padota U MOLIHOCTh. PadoTa cuil TSHKECTH, yNpYyrocTw,
Tpenus. CBs3b 3Hepruu U padoThl. [loTeHIManbHas SHEPrus Tena, MOAHATOrO
HAJ TOBEPXHOCTHIO 3eMJIM. [lOTeHUManbHas SHEPrus CHXKATOW NPYIKHHBI.
Kunernyeckas sHeprus. Teopema 0 KUHETUYECKOH dHEPruu. 3aKOH COXPaHEHUs!
MEXaHUYECKOM DHEPrUHu.

Jemoncmpauyuu.

1. HaOmoneHue MeXaHM4ecKOro JABMIKEHUs TEjla OTHOCUTENILHO Pa3HbIX

TN OTCYETA.

2. CpaBHEHME TyTEW M TPACKTOPHHA JBMIKEHHMS OJHOTO M TOTO K€ Tena
OTHOCHMTEIIbHO PA3HBIX TEJl OTCUETA.

H3mMepeHne CKOPOCTH U YCKOPEHUS TPAMOJIMHERHOTO IBUIKEHMUS.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUSI.

HabmoieHne 1BUKEHUS Tena no OKPYKHOCTH.

HaOimoieHue MexXaHu4yecKuX sIBJICHUM, MPOUCXOAALIMX B CUCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHUU

OTHOCUTEJIBHO KaOUHETA (PUUKH.

7. 3aBUCUMOCTb YCKOPEHHUs T€jla OT MACChl TeJa U ACHCTBYIOLIEH HA HEro
CHUIBL.

8. HaOmoneHne paBeHCTBA CUIT TPU B3aUMOIECHCTBUH TEN.

9. M3meHeHue Beca Tena Npu yCKOPEHHOM JIBUYKEHHUU.

10. [lepenaya umnysbca npy B3auMOIEHCTBHN TEI.

11. [IpeoOpaszoBanus SHEPrHK NPU B3AUMOJICHCTBHHA TEIL.

12. CoXpaHEeHHE UMITYJIbCA MIPU HEYNIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHue uMIyJibca npu abCOoNMIOTHO YIIPYTOM B3aUMOIECHCTBUY.

14. HaOimroieHre peakTHBHOIO JIBUIKEHUSI.

15. COXpaHEHHE MEXaHWUYECKOM SHEPriuy pU CBOOOIHOM Na/ICHHH.

16. COXpaHEHHE MEXaHWYECKOW OHEPruM Mpd [BWKEHUM Tella [0J
JEHCTBUEM MPYIKUHBL.

o O e 0



Jlabopamopuvie pabomesl u OnvINbI.

i

10.

.

KoHcTpynpoBanue TpakTa s pa3roHa U JanbHEHIIEro paBHOMEPHOTO
JABWKECHUS 1IAPUKA WITN TENEKKH.

Onpenenenue cpeHeil CKOPOCTH CKOJIBKEHUs OpyCcKa WM ABWKECHUS
LIapyvKa Mo HAKJIOHHOM IJIOCKOCTH.

OnpezaeneHre yCKOPEHUs Tejla NP PaBHOYCKOPEHHOM [BW)KEHUM 10
HAKJIOHHOH IMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MTPU PABHOYCKOPEHHOM
ABWKEHUH 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €CAM MPU PABHOYCKOPEHHOM JBW)KEHUH O€3
HaualbHOI CKOPOCTH MYTH OTHOCATCS KakK PsiA HEUETHBIX YMCEN, TO
COOTBETCTBYHOIIME MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHMJIbl TPEHHUSI CKOJBKEHUS OT CHIIbI
HOPMAJILHOTO JABJICHHUS.

Onpeaenenne KOXPPULUEHTA TPEHUS CKOIBKEHUS.

OnpeneneHue mECTKOCTH MPYIKUHBL.

Onpenenenne padOTbl CUIbI TPEHUsT NMPU PABHOMEPHOM JIBHIKECHUH
TEJa N0 FOPU30HTAJILHON MOBEPXHOCTH.

Onpenenenne paboOThl CUIIBI  YIIPYTOCTH TIPU  MOABEME Tpy3a C
MCMOJIb30BAHUEM HEMOABUIKHOTO M MOJIBUKHOTO OJIOKOB.

H3yueHne 3aKk0Ha COXPAHEHUS SHEPTUN.

Pa3jaen 9. Mexannueckue koJie0aHus U BOJHbBI.
KonebarenbHoe aBwkeHne. OCHOBHBIE XAPAKTEPUCTUKH KOJICOAHMI:

NepHoI,

4acToTa, amIuMTyjaa. MaremaTtu4yecKkuil ¥ NpYKUHHBIA MasTHUKU.

[IpeBpalueHyie YHEpruu npu KoJaedaTeIbHOM JBHKEHUM,

3aryxawowmme koneOanus.  BoiHyknaenusle  koneOaHus.  Pe3oHaHc.
Mexanunueckue BojHbL CBOMHCTBA MexaHM4YeCKMX BOJIH. [IpomosibHble U
MonepeyHble  BOJMHBL  JIMMHA BONHBI M CKOPOCTh €€ pPacmpOCTPaHEHUs.
MexaHn4eckue BOJIHbI B TBEPIOM TEIE, CEHCMUUECKIE BOTHBI.

3Byk. ['pomMKOCTB 3ByKa M BbicOTa TOHA. OTpaxkenue 3Byka. MH(dpa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

s
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HaGmonenue kosneOanuii Ten noj ACHCTBHEM CHIIbI TSZKECTH U CHIIBI
YIPYTOCTH.

HaOmonenne koneGanuii rpy3a Ha HUTH U HA OPYIKUHE.

HaGnronenue BeIHYKACHHBIX KOJieOaHUi U pe3oHaHca.
PacripoctpaneHue mpo10JibHbIX U ITONEPEYHBIX BOJIH (HA MOJEIN).
HaOnronenue 3aBUCUMOCTH BbICOTHI 3BYKA OT YaCTOTHI.



6. AKYCTMYECKHUIA PE30HAHC.
Jlabopamopnuie pabomsl u onsimol.
1. OmpeneneHue YacToThl M MEpPUOJa KOIEOAHMit MaTreMaTUy¥ecKOro
MasiTHUKA.

2. OnpepneneHre 4acTOThl M NEPUOIA KOJICOAHHI IPYKUHHOIO MasTHUKA.

3. HccrnenoBanue 3aBUCUMOCTH mnepuoga KosieOaHWil MOJABELICHHOIO K
HUTH IPy3a OT JUIMHBI HUTH.

4. WccienoBaHue 3aBUCUMOCTM nepuoja KosieOaHwil  MmpyKMHHOrO
MasiTHUKA OT MaccChl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH MeproAa KonedaHuii rpysa, MoABEHIEHHOTO
K HUTH, OT Macchl rpysa.

6. OneiTel, AECMOHCTPUPYIOIME 3aBUCUMOCTh MEpHOAA KoneOaHui
NPY>KUHHOIO MAsTHUKA OT MAcChl rpy3a M JKECTKOCTH MPYIKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOrO MaeHHUs.

Pazaen 10. DiekTpoMaraiuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEKTPOMArHUTHOE  MOJ€.  DJIEKTPOMArHuTHble  BOJIHBL.  CBOMCTBA
ANieKTpoMarHuTHeIX BOJIH. [llkana snexrpoMarHuTHBIX BOJH. Mcnosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH U1l COTOBOM CBS3H.

OnexTpomMaruuTHas npupoja ceera. CKopocTh cBeTa. BOHOBBIE CBOMCTBA
CBETA.

Jemoncmpauyuu.

1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOnHOBBIE CBOMCTBA CBETA.

Jlabopamopusie padbompsl u onvimbl.

1. W3yueHue CBONCTB JIEKTPOMArHUTHBIX BOJIH C OMOLIBK MOOUIILHOTO

TenedoHa.

Paznea 11. CeroBbie siBJIeHUS.

JlyueBas momens cBera.  Mcrounuku  cBeta.  [IpsamonunHeiinoe
pacnpoctpaHeHue cpeta. 3armeHus ConnHua u JlyHel. OTpakeHue CBeTa.
[1nockoe 3epkano. 3aKkOH OTPaKEHUs CBETA.

[IpenomneHue cBera. 3aKOH MpenoMieHus cBeta. [10JHOE BHYTpEHHEE
OTpaKeHHE CcBeTa. MCnoNb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOJAX.

Jiunza. Xop nyweil B smu3e. Onrtudeckas cucrema (Qoroanmnapara,
MUKpPOCKONa W Tejieckona. ['y1a3 kak onruyeckas cucrema. biauzopykocts u
JAJIbHO30PKOCTb.

Paznoskenue Oenoro cera B cnekrp. Onbitel Hetorona. Cnoskenue
CHEKTPAIbHBIX LBETOB. Jlucnepcus ceera.



Hemoncmpayuu.

1. TlpsaMonuHEHHOE pacmpOCTPAHEHUE CBETA.

2. OTpa)keHue CBeTA.

3. [lonyuyenue u300paKEHW B TMJIOCKOM, BOTHYTOM MW BBIMYKJIOM
3epKajax.

[IpenomiieHue ceera.

OnTuyeckuii CBETOBO/L.

Xon nyueii B coOMparoLLei JTnH3e.

Xox jiydeid B pacCeUBaOLICH JIMH3E.

[Tonyuenne n300paskeHMi ¢ MOMOILBIO JINH3.

9. [lpuHumn aeicTBus oToannapara, MUKpPOCKOTA U TENECKONA.

10. Moaens rnasa.

11. PaznosxeHune O6€10ro cBeTa B CIEKTP.

12. [lonyuenue 0enoro ceera npu CI0KEHUH CBETa PAa3HbIX LIBETOB.

Jlabopamoprsie padomesi u OnbviMbl.

1. HccnenoBanue 3aBUCUMOCTH yTIjla OTPAKEHKS CBETOBOIO Jiyya OT yria

naJCHUsI.

2. UsyueHue xapakTepucTUK U300pakKeHUs MPEAMETa B IUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCMMOCTH yrila MPENOMIICHHs CBETOBOTO Jiyda OT

yriia najeHus Ha TPaHULE «BO3LYX—CTEKIION.

4. Tlonyuenue n300paskeHi ¢ MOMOILBIO COOMPAIOLIEH JTMH3bI.

5. OnpeaeneHne  (POKYCHOrO  pacCTOSIHMST W ONTHYECKOM  CHIIbI

coOMparoILeh TUH3BI.

6. OmnbIThl 0 Pa3ioKEHUIO OEI0ro CBETa B CHEKTP.

7. OnbITHL 10 BOCHPHUSATHIO LIBETA NPEIAMETOB IPH UX HAOIOJCHUU Yepe3

LBETOBbIC (PUIBLTPBL

Paspaen 12. KBaHnTOBbBI€ SIBJICHHS.

OnwiTel Pe3epdopna u mnanerapHas Moaenb aroma. Mojenb atoma bopa.
Hcnyckanue u norsomieHue ceera aroMoM. KBauTtel. JIMHeHYaThI€ CIIEKTPBI.

PagnoaktuBHOCTh. Anbba, Oeta- u ramma-usnyudeHus. CTpoeHue
arOMHOro  sapa. HykinoHHas  Mojaens  aroMHOro  sjapa.  M30tomsbl
PammoaktuBHbIE NpeBpaleHus. [lepuoa nonypacnaaa aTOMHBIX sI€p.

SnepHble peakuy. 3aKOHbI COXPAaHEHUs 3apsiIOBOr0 U MacCOBOIO YUCEI.
DHeprusi CBsi3u aTOMHbIX siaep. CBsizb Macchl U 3Hepruu. Peakuun cuHre3a u
nenenus saep. Uerounnkn sueprun CostHua U 3BE3/1.

AnepHas sHepreTuka. JledCTBHS paiMOAKTUBHBIX U3JIYYEHUN HA JKUBbLIC
OpraHu3MBbl.

Jlemoncmpayuu.
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CnekTpbl U3ITy4YEHUS W MOTJIOIIECHUSI.

CrnekTpbl pa3nuyHbIX ra3os.

CrnekTp BOAOpOAA.

HaGmoaenune TpekoB B kamepe BunbcoHa.

Pabora cuéTurika HOHUZUPYIOLLMX U3ITYYECHHIA.

. Perucrpauus usjiy4eHus IPUPOAHBIX MUHEPAJIOB U [TPOJYKTOB.

./Iaﬁopamopuble pabomel u onvimol.

1. HaOmro/ieHue CIuTOLHbIX U JIMHEHYATBIX CIIEKTPOB U3JTyYECHUSI.

2. UccnenosaHue TPEKOB: U3MEPEHUE DHEPIHH YACTHLIBI 110 TOPMO3ZHOMY

nyTH (no gororpadusm).

3. M3mepeHue paauoakTUBHOTO (hoHa.

IloBTOpuTEILHO-00001AOIHIT MOAYJIb.

[ToBrOpuTENBEHO-0000LIAIOIIN MOYJIb NpeaHa3HauYeH JUIst
cucremaruzauuu U 00OOWIEHUs MPEIAMETHOr0 COJAEp)KaHUsT W OMbiTa
AESTEIBHOCTH, NPUOOPETEHHOrO MPHU U3YYEHUU BCEro Kypca (pU3MKH, a Takke
JUIsl TIOAFOTOBKM K OCHOBHOMY I'OCYJIApPCTBEHHOMY JK3aMEHY M0 (PU3UKE s
00yyaromuxcst, BHIOPaBIIKX ITOT YUEOHBIN NPEIAMET.

[Tpy W3y4eHUM JAHHOrO MOJAYJIS PEAIUZYIOTCS U CUCTEMATU3UPYIOTCS
BU/Ibl ACATENBHOCTH, HA OCHOBE KOTOPBIX O00€CNEedYnBacTCs AOCTHIKEHUE
NPEAMETHBIX W METANPEIMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB O0y4YeHMS,
(opmMHpyeTCsl ECTECTBEHHOHAYYHASI TPAMOTHOCTh. OCBOCHME HAYYHBIX METO/I0B
UCCIIEIOBAHMS SIBJICHUI MPUPOBI U TEXHUKH, OBJIAZACHUE YMEHUAMU OOBACHATH
(¢u3nvecKkue sBICHUS, MPUMEHSS MOJYHYCHHbIE 3HAHMSA, pelaTh 3aAa4u, B TOM
YUCJIE KQYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUMNUANTBEHO — JEATENBHOCTHBIA — XapakTep  JaHHOrO  paszena
peanu3yercs 3a CUE€T TOro, 4To 00y4arOUIMeCs BBIMOIHAIOT 3a/laHusl, B KOTOPBIX
UM [peJlaraeTes:

Ha OCHOBE IMOJIYYECHHBIX 3HAHWI PAcno3HaBaTb M HAYYHO OOBACHATH
(pr3nvecKue BIACHUS B OKPYIKAKOIIEH MPUPOAE 1 MOBCEAHEBHOM HKU3HM,

MCTIONIb30BATh HAYYHBIE METOMbl UCCIAEIOBAHUS (PU3MYECKUX SIBICHWI, B
TOM YMCIIE U1 TPOBEPKHU TUIOTES3 U MOJYUYEHHUS TEOPETUUECKUX BBIBOIOB;

OOBSCHATh HAYYHBIE OCHOBBI HAMOONEE BAKHBIX JOCTHIKEHHUI COBPEMEHHBIX
TEXHOJIOTHWH, HANpuMmep, MPAKTUYECKOr0  WUCMOJB30BAHUS  PaA3IMYHBIX
UCTOYHMKOB JHEPrUM HA OCHOBE 3aKOHA IMPEBPALLEHUSI U COXPAHEHUS BCEX
U3BECTHBIX BUJI0B JHEPrUM.
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IVIAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3HUKE HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUAA

H3yuenne (u3MKM Ha YpOBHE OCHOBHOrO 00mero oOpa3oBaHus

HaMpaBJIEHO HA JOCTWKEHUE JTMYHOCTHBIX, METAMPEIMETHBIX W TMPEAMETHBIX
00pa3oBaTebHbIX PE3YJIbTATOB.

B pesymbrare wu3yuyeHus (U3MKHM HA YPOBHE OCHOBHOTO OOWIEro

oOpasoBanuss y oOyuatomerocs OyayT  c(HOPMHPOBAHBI  CJICIYIOIINE
JIMYHOCTHBIC PE3YJIbTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSI:

- TIPOSIBIICHWE WHTEpEca K WCTOPUM M COBPEMEHHOMY COCTOSIHUIO
POCCHITCKOM (M3NUIECKON HAYKH;

- LIEHHOCTHOE OTHOLIEHUE K AOCTUIKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpakIaHCKOro 1 1YXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4YacTHK) B OOCYKICHMHM OOLIECTBEHHO
3HAYUMBIX M OTUYECKUX [pOo0JIeM, CBS3aHHBIX C [PAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUIN (PU3HKH;

- OCO3HAHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHLMIIOB B JCATEIBHOCTH
Y4€HOr 0,

3) 3CTeTHYeCKOro BOCITUTAHUS:

- BOCTIPUSATHE ICTETUUECKUX Ka4eCTB (PU3MUECKOI HAYKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH,

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAHME LEHHOCTH (U3MYECKON HAyKW KAaK MOILIHOTO WMHCTPYMEHTa
MO3HAHWs  MHpA, OCHOBBI  Pa3BUTUS  TEXHOJIOIMH,  BaKHEHIIECH
COCTaBJIAOLIEH KYJIbTYPBbI,

- pa3BUTHUE HAy4HOU 0003HATENBLHOCTH, UHTEPECA K UCCIIEI0BATE/ILCKOM
NESATEIIbHOCTY,

S5) ¢opmupoBaHusi KyJAbTYPBI 3I0POBbSi H  3MOLHOHAIBLHOIO
OnaronoJry4us:

- OCO3HaHME LEHHOCTM 0€e30macHOro o00pa3a JKW3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BOKHOCTU MpaBuJl OE30MACHOr0 MOBEACHUS Ha
TPAHCNOPTE, HA AOPOrax, € NEKTPUUYECKUM U TEMIOBBIM 000PY/10BAHUEM B
JAOMALIHUX YCIIOBHSIX;

- c(OpMUPOBAHHOCTL HaBbIKA PeQUIEeKCUM, MPU3HAHWUE CBOErO MpaBa Ha
OLIMOKY ¥ TAKOr0 YK€ Ipasa y JAPyroro 4ejaoBeka,

6) TPYAOBOTO BOCIIHTAHUSI:



- @KTMBHOE y4YaCTHE B PELICHUM MPAKTHYECKUX 3a4a4 (B paMKax CEMbH,

o0pa3oBaTeNbHOM OpraHu3alnu, TrOpoAa, Kpas) TEXHOJOTUYECKOW ¢

COLIMATILHOW HAMpaB/ICHHOCTH, TPEOYIOMIMX B TOM 4HWClIe W (PU3MUECKUX

3HAHWIA,

e - MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO MPpodeccuii, CBA3aHHbIX C (PUBUKOH;

e 7)3KOJOrHYECKOr0 BOCIIUTAHHS:

e - OpPUEHTALMSl HA MPUMEHEHHE (PU3MUYECKUX 3HAHUU Ul PELICHHs 3a1a4 B
00J1aCTH OKpYIKAKOLIEH Ccpelbl, MJIAHUPOBAHUSI MOCTYIKOB M OLEHKU HX
BO3MOYKHBIX ITOCJIEACTBUI /U1l OKPYIKAIOLLEH Cpebl;

e - OCO3HAHWE TI00ANBHOTO XapakTepa SKOJIOTHUYECKUX MPOOaeM U MyTeH Ux
pELLIEHHUS,

e 8) ajanTranuM K U3MEHSIOLIMMCS YCJIOBHAM COUMAIBLHONH U NPHPOIAHOTN
cpeanl:

e - NOTPEOHOCTH BO B3aUMOJCHCTBUM TMPU BBHINOJHEHUM WCCIICIOBAHUNA U

MPOEKTOB (DPU3MUECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUSIM

APYTux;

e - T[IOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEpe3 MPAKTHUYECKYIO
NESITENBHOCTD,

e - moTpeOHOCT B (OPMHUPOBAHWM HOBBIX 3HAHW, B TOM 4YHCIIE

GopmyaupoBaTh WACH, TOHATHS, TUNOTE3bl O (PU3MYECKUX OOBEKTax M
SIBJICHUSX

e - OCO3HaHWE AePUUMTOB COOCTBEHHBIX 3HAHWA M KOMIETEHTHOCTEH B
obnactu pU3NKHM;

e - IUIAHUPOBAHUE CBOET0 Pa3BUTHUS B NPUOOPETEHUM HOBBLIX (PUHUECKUX
3HAHWM;

e - CTPEMJICHUEC aHAJIM3UPOBATL M BBISBIISATH B3aUMOCBS3H [PHPOJIBI,
oduiecTBa U HKOHOMUKHM, B TOM YHUCJIE C WUCHOJIL30BAHUEM (PUBHUECKUX
3HAHUM,

e - OLEHKA CBOMX JEHCTBUI C y4ETOM BIMSHMUS HA OKPYKAMOILYK Cpeny,
BO3MO)KHBIX IIO0AJIbHBIX MOCIIEICTBUNA.

METAIIPEJIMETHBIE PE3YJ/IbTATBI

B pe3ynbTare OCBOEHMs MPOTrpaMMmbl MO (pU3MKe HA YPOBHE OCHOBHOTO
oOutero  oOpasoBanus y  oOywaromerocss  Oyayr  copMUpOBaHbI
MeTanpeaMeTHbIe pe3yJbTarhl, BKJIIOUAKOLHE MO3HABATE/IbHBIC
YVHUBEpPCA/IbHbIE Y4YeOHbIC JICHCTBUS, KOMMYHHKATUBHBIC YHUBEPCAJIbHBIE
yueOHBbIE JICHCTBUS, PErYJISTUBHBIC YHUBEPCATIbHbBIC YUEOHBIE ICHCTBUS.



Ilo3naBaTeibHBIE YHHBEpCAJAbHbIE Y4eOHble JeiicTBHS

ba3oBbie JiornyecKue aeicTrBus:

BBISBIISATE M XapPAKTEPU30BaTh CYLICCTBEHHBIE TPU3HAKKM OOBEKTOB
(AIBIICHMI ),

yCTaHAB/IMBATh CYLIECTBEHHBIH MPU3HAK KIacCU(PUKALMU, OCHOBAHUS
JUist 0000LLEHUsI U CPABHEHUS,

BBISIBJIATE  3aKOHOMEPHOCTU W IMPOTUBOPEYUST B PaccMaTpUBaAEMbIX
(akTax, AaHHBIX W HAOMIOJECHUSIX, OTHOCALIMXCS K (PU3MYECKUM
SIBIICHUSIM

BBISIB/IATH MPUYMHHO-CIICACTBEHHBIC CBSA3M MPU MU3YyYEHUH (DU3NYECKUX
SIBJICHUIH W MPOLIECCOB, [J€NarTh BbIBOJbI C  HCMOJIb30BAHUEM
NEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKIKOUYECHUM, BbIBUTATh TUIIOTE3bI
0 B3aUMOCBS35X (PU3HUECKUX BEINYMH,

CaMOCTOSITE/ILHO BBIOUpATh crnocod peweHus ydyeOHOH (u3nyeckoit
3ajauu (CpaBHEHHUE HECKOJILKUX BAPUAHTOB pelueHus, BeIOOp Hanbosee
MOAXOAALIEr0 ¢ YYETOM CAMOCTOSITE/IBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ncciienoBare/ibCKue AeiicTBUSA:

UCMOJIBb30BaTh  BOMPOCHl  KAK  MCCIIENOBATE/ILCKUA  MHCTPYMEHT
MO3HAHMS,

NPOBOAMTHL MO CAMOCTOSTEIBLHO COCTABICHHOMY TIJIaHYy  OMBIT,
HECIIOKHBIN  (PU3MUYECKUI HDKCIEPUMEHT, HEOONbIIOE HMCCIEI0BAHNE
(hU3UUECKOTO SBICHMS,

OLICHMBAaTh HA MPUMEHHUMOCTb M JIOCTOBEPHOCTH HWH(OPMALHUIO,
MOJIYYEHHYIO B X0/I€ UCCJICIOBAHMSI MJTH SKCIICPUMEHTA,
camMoCTosTe/IbHO  (hopMysiupoBarb  000OIIEHUST M BBIBOABI [0
pe3ysibTratam MPOBEAEHHOTO HAOJIOACHHUS, OIbITA, HCCIICI0BAHMUS;
MPOrHO3MPOBATH BO3MOYKHOE JalibHEHIee pa3BUTUE (PU3UUECKUX
MPOLECCOB, a TAK)KE BBIABUTaTh MPEANONOKEHUs 00 MX pa3BUTHH B
HOBBIX YCIIOBUSIX M KOHTEKCTaX.

Pabora ¢ uugopmanmeii:

MPUMEHATH PA3JIMYHBIE METO/bI, MHCTPYMEHTHI M 3aMPOCHI MPH MOUCKE
1 0TOOpe MH(POPMALIMK WM JAHHBIX C YUETOM TPEIOKEHHON yueOHOM
(hu3nueckoii 3aaauu;

aHAJIN3UPOBATD, CUCTEMATH3UPOBATh u MHTEPIPETUPOBATH
MH(POPMALIMIO PA3TUYHBIX BUAOB U (POPM NpeACTaBICHHUS,



CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYK (OpMy MpeAcTaBICHUS
uHpOpPMALMM W WUIIOCTPUPOBATh PELIAEMbIE 3a/1a4l HECIIOKHBIMH
CXEMaMH, AUarpaMMamMu, HHOM rpaduKoi 1 X KOMOWHALMSIMHU.

KoMMyHHKATHBHBIE YHHBEPCAJIbHbIEC y4eOHbIE 1eiCTBHA:

B X0/1¢ 00Cy>K/IeHUs1 yueOHOro Marepuasia, pe3yabTaToB JIadopaTOPHBIX
padoT W MPOEKTOB 3a/JaBarb BOMPOCHI MO CYyUIECTBY OO0CY>KIaeMoi
TEMbl U BBICKA3bIBATh WJCH, HALICJICHHBIC HA PELICHWE 3a1a4d U
nojepkanue 0J1aroKenareIbHOCTU O0LIECHNUS,

COIMOCTABJIATL CBOM CYXKACHUS C CYKACHUSIMHM JPYrUX Y4YaCTHUKOB
auanora, 0OHapy>KMBaTh PA3TUYUE M CXOACTBO MO3ULHIA;

BBIP@KATh CBOXO TOUKY 3PEHHS B YCTHBIX M MACBMEHHBIX TEKCTAX;
nyONMYHO MPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (DU3NYECKOTO
OMnbITA (IKCIEPUMEHTA, UCCIIEA0BAHMS, TPOEKTA);

[IOHUMATh W WUCIOJIL30BATh  [PEHMYLIECTBA  KOMAHIHOH M
MHUBUAYAILHOM paloThl OpU PELICHUM KOHKPETHOH (hu3nueckoit
npooOaeMBI,

NPUHUMATL LEJIH COBMECTHOM  JEATEIbHOCTH, OPraHU30BLIBATH
NeHCTBUSL MO €€ JOCTIKEHWIO. pachpelessiTh poyid, 00Cyxkaarh
NpoLECChl W PE3yabTaThl COBMECTHOM padoThi, 00001aTh MHEHHS
HECKOJIBKUX JIKOJIEH,

BBIMOJHATH CBOK YacTh PadOTHI, JOCTUTash KAYECTBEHHOIO pe3yJibTara
MO CBOEMY HAMPABICHHUIO U KOOPAMHUPYS CBOM ACHCTBUS C APYTMMH
YJIEHAMHU KOMAaH 1Bl

OLIEHUBATL KAYE€CTBO CBOErO BKJIaja B OOLIUI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITE/ILHO CPOPMYTMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBHSL.

PeryasiTHBHbIE YHHBepCaJbHbIe YieOHbIe 1elicTBHS

Camoopranmsanms:

BbISIBJISITH  MPOONEMBI B JKU3HEHHBIX M Y4EOHBIX CHUTYyaLMsX,
TpeOYOIMX A peleHUs PU3MUECKUX 3HAHMIA,

OPUEHTHPOBATBCS B  PANIMYHBIX MOAXOAAX TPUHATUS  PELICHUMN
(MHAMBUAYANbHOE, MPUHATHE PELICHUs B TPYMME, MPUHATHE PEILICHUH
rpPynmoi);

CaMOCTOSITEJIBHO COCTABJIATH AJITOPUTM pelieHUs (PU3MUecKoi 3amauu
WM [JIJaHa WCCIICAOBAHUS C YYETOM MMEIOLIMXCS PECYpPCcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEeHTUpPOBaTh [MpelaracMble
BapUaHThbI PELLICHUN;



Jienathb BeIOOP U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTELIEKT:

JaBaTh QACKBATHYIO OLICHKY CUTyalluu W TMpeanarath IulaH e€
M3MEHCHHUS,

OOBSICHSITE TMPUUYUHBI  JOCTHIKEHUS (HEIOCTHIKECHUSI) Pe3yJIbTaToOB
NEATEIILHOCTH, 1aBaTh OUEHKY MPUOOPETEHHOMY OIBITY,

BHOCUTbH KOPPEKTHUBBI B JCATEIILHOCTD (B TOM YKMCJIE B XO/1 BBINOJIHEHUS
(pU3MYECKOr0 MCCACI0BAHUS WM MPOEKTA) HA OCHOBE HOBBIX
OOCTOATENLCTB, U3MEHUBLIUXCS CUTYaUMi, YCTAHOBICHHBIX OLIMOOK,
BO3HUKILUX TPYIHOCTEN,

OLICHMBATH COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSM;

CTaBUTh ce0s HA MECTO Jpyroro 4YeioBeKa B XOAE CHOpa WM
JUCKYCCHMM Ha HAy4yHYH TEMY, MOHMMATb MOTHBbBI, HAMEPEHHUS W
JIOTHKY JPYyroro;

MPU3HABaTh CBOE NMPaBO HA OLIMOKY MPH peuieHuu (PU3NYECKUX 3a7ad
WU B YTBEPXKACHUSAX HA HAYYHBIC TEMBI M TAKOE JKE MMPaBo APYroro.

INNPE/IMETHBIE PE3YJIBTATbBI

K koHuy oOyueHuss B 7 KJjacce MNPEIMETHLIC pe3yibTarbl HA 0a30BOM
YPOBHE JOKHBI OTPakaTh CPOPMUPOBAHHOCTE Y 00YHAKOIIMXCS YMEHUIA:

MCHONb30BaTh MOHATHS: (U3MYECKHE M XUMHYECKHE SIBICHUS,
HAONIOJCHNE, SKCIEPUMEHT, MOJIEIb, THNOTE3a, CAMHNLIBI (PU3NUECKUX
BEJIMYMH, ATOM, MOJIEKYJIA, arperaTHble COCTOSIHUS BEILECTBA (TBEPAOE,
KUZKOE, razoo0pa3zHOe), MEXaHWYeCKOe [BHKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPUsl, PABHOACHCTBYOLIAS
cuna, paepopmauus  (ynpyras, —IUIaCTHYECKas), HEBECOMOCTb,
COOOLIAIOIIMECS COCY b,

paznuuars  spneHust  (AudQysus, TEMWIOBOE JIBUJKEHME 4YacTull
BEILECTBA, PABHOMEPHOE [ABMIKCHHUE, HEPABHOMEPHOE [BHIKEHHE,
MHEPLUS, B3aMMOJCHCTBUE TENl, pABHOBECHE TBEPABIX TEN C
3aKpEMAEHHONW OCBI0 BpALICHWs, TMepeaada JaBleHWS TBEPAbIMU
TENaMu, JKUAKOCTAMH M Ta3amMH, atMOoC(epHOe AABIEHHE, TUIABAHUE
TEN, MPEBPAILEHNWS MEXAHWYECKOH OSHEPruM) MO OMUCAHUK HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OINBITOB, JAEMOHCTPUPYHOLIUX
JAHHOE (PU3UUECKOE SIBIICHUE;

pacro3HaBaTh [POSIBJICHUE M3YYEHHBIX (DM3MUYECKUX SIBJICHUN B
OKPY’)KaloIEM MHpE, B TOM 4YUC/Ie (PU3NYECKHE SIBJICHHS B NPUPOJE:



MPUMEPHI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSMH B JKUBOI M HEKHUBOM
NpUpoAe, ACHCTBUE CUIBI TPEHUS B TPUPOAEC M TEXHUKE, BIMSIHUE
arMOC(EpHOrO AABIECHMS HA )KMBOW OPraHm3M, MiiaBaHue phid, pelyaru
B TENE 4YENOBEKa, NMPU 3TOM MEPEBOAWUTH MPAKTHUYECKYH 3a4ady B
yueOHY10, BBIICIATL CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBJICHUM

OMUCBLIBATH W3YyYEHHBIC CBOWCTBA TEl M (PU3UYECKUE SIBJICHUS,
UCMoJIb3ysl  (u3MUecKue BeaMuuHbl (Macca, OO0BEM, MJIOTHOCTH
BELLIECTBA, BPEMS, [yTh, CKOPOCTb, CPEHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
CUIla TSHKECTH, BEC TeNa, CHla TPEHWs, AaBleHHE (TBEPAOro Tena,
JKMJIKOCTHM, Tra3a), BbITAJIKMBAKOLIAS CHIIA, MeXaHudeckas padora,
MOLIHOCTb, MJIEYO CHIIbl, MOMEHT CHJbl, KO3()(PUIMEHT MONE3HOrOo
NEHCTBUS MEXAHU3MOB, KUHETUYECKAs U MOTEHIIMATIbHAS SHEPTHS ), TPU
ONUCAHUU MMPABUJILHO TPAKTOBATH (PU3MYECKHIA CMBICT UCMOIb3YEMBIX
BEJIMYMH, UX OOO3HAUEHHS W EAMHULBI (PU3MYECKUX BEJIUYMH,
HAXOUTh (POPMYJIBL, CBSI3BIBAIOILUE JAHHYIO (PM3UUYECKYHO BEJTUYHHY C
OPYTUMU BEJTMYMHAMM, CTPOUTH rpapuKu HM3YUYECHHBIX 3aBHCHUMOCTEH
(pU3UYECKUX BEJTUYHH,

XapakTepu3oBaTh CBOMCTBA TeM, (PU3MUECKUE SBJICHUS W MPOLECCHI,
UCTIONIb3Ysl TIpaBUJIA CIOKEHWS CUII (BAOJIb OJHOM MPSIMONM), 3aKOH
I'yka, 3akoH [lackans, 3akoH ApxuMe/a, MPaBuIO PABHOBECHS pblyara
(Onoka), «3050TO€ MPaBUJIO» MEXAHWKH, 3aKOH COXpaHEHWs
MEXaHMYECKOH SHEPrUM, MPU STOM JIaBaTh CIOBECHYIO (POPMYJIMPOBKY
3aKOHA M 3aMUChIBATH €r0 MATEMATUYECKOE BHIPAKEHUE,

OOBSICHATH (PU3MUECKUE SIBJICHUS, MMPOLECCHl U CBOMCTBA Tel, B TOM
YUCIE U B KOHTEKCTE CUTyalUudl MPAKTUKOOPHUEHTUPOBAHHOIO
XapakTepa: BbIABISATH NPUUYMHHO-CJICACTBEHHBIE CBSI3M, CTPOMTH
OOBSICHEHUE U3 1—2 JTOTMYECKMX WIAroB C OMOPOM Ha 1-2 M3yUEHHBIX
cBOMcTBAa  (PM3MUECKHMX  SBICHWH, (PU3MUYECKMX  3aKOHA  WJIN
3aKOHOMEPHOCTH,

pewmarh pacuéTHele 3a4aud B 1-2 JACHCTBUS, MCMONIB3YsS 3aKOHbBI M
(dopmynbl, CBs3bIBalOIINE (PU3UUYECKHE BETMUMHBI. HA OCHOBE aHaM3a
YCIOBUS  3aJaud  3alUChIBaTh KPAaTKOE YCJIOBHME, [MOJICTABIISTH
(usnyeckue BeIUYUHBI B (DOPMYJIBI U MPOBOAMTH PACUETHI, HAXOAUTH
CIPABOYHBIC JAaHHBIC, HEOOXOMMMBIE /ISl PELICHUS 3a]a4, OLCHUBATH
PEATMCTUYHOCTD MOJYYCHHOMH (PU3MUECKON BEIIMYHHBI,

pacno3HaBarb NpoOJIEMbl, KOTOPbIE MOYKHO PELIUTH [PH MOMOLIU
(U3MYEeCKUX METOJOB, B OMUCAHUM HWCCIICJOBAHUS  BBIACISITH



MPOBEPAEMOE MPEANOIOKEHHUE (rumoresy), pasnuyarb 14}
MHTEPNPETUPOBATH MOTYUYEHHBIN PE3YNbTAT, HAXOAUTh OLIMOKHA B X0JI€
OMBITA, IENATH BBIBOABI M0 €T0 pe3yabTaram;

NPOBOAWTh ONBITBI MO HAOMIOACHUIO (PU3MUECKUX SBICHUH WM
¢usnueckux  cBoiictB  Ten:  (OpMYyIMpOBaTb  MPOBEPSEMbIC
NPEANOJIOKEHUs,  coOOMpaTh  YCTAHOBKY M3  [PEUIOKEHHOIO
000py0BaHus, 3aMUCHIBATH X0/ ONbITa U (POPMYJIMPOBATH BHIBO/IbI;
BBIMOJIHATEL MPSIMBIE M3MEPEHMSI PACCTOSIHUS, BPEMEHM, MaccChl TeEla,
00BEMa, CHJIBI M TEMIEPATyphl € MCIOIb30BAHMEM AQHAJIONOBBIX U
M(POBBIX NPUOOPOB, 3aMMUChIBaTh MOKA3aHUA NPUOOPOB € YYETOM
3a/1aHHOM aOCOOTHON MOTPEIIHOCTH U3MEPEHHIA;

MPOBOAUTH MUCCIEIOBAHUE 3aBUCUMOCTH OJIHOM (PM3NUECKOM BEITMYMHBI
OT JIPYrO¥ € UCTONB30BAHUEM NPSIMBIX W3MEPEHUN (3aBUCUMOCTH TYTH
PaBHOMEPHO JIBMIKYLIErOCs Tejla OT BPEMEHHM [BUKCHMS TEJa, CUJIbI
TPEHMsI CKOJILKEHUS OT Beca Tella, kKauecTBa 00paboTKH MMOBEPXHOCTEH
TE1 U HE3aBUCUMOCTH CWJIbl TPEHUS! OT IUIOLIAJU CONPUKOCHOBEHUS
TEJ1, CUJIbl YIPYTOCTH OT YUIMHEHUS NPYKUHBI, BHITAIKUBAIOLLEH CUJIBI
0T 00BEMa MOrpy>kEHHOM 4YacTH Tena W OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCUMOCTH OT TUJIOTHOCTH Tela, OT TIyOMHBI, HAa KOTOPYHO
MOTPYKEHO TENO, YCIOBUN TJIaBaHUs TEJI, YCIIOBUI PAaBHOBECHS phlvara
1 OJIOKOB), y4yacTBOBaThb B IUJIAHMPOBAHMM Y4YEOHOrO MCCIIECIOBAHUSA,
coOuparb  yCTAHOBKY W BBINOJHATH  M3MEPEHMs,  CIEAys
NPEAIOKEHHOMY TJIaHy, (UKCHpOBaTh pe3yabTaThl MOJYUYEHHOH
3aBUCUMOCTH (PU3UYECKHUX BEJIMYUH B BUIE NMPEMIOKEHHBIX TaO/IULl U
rpaMKOB, AeNaTh BHIBO/bI IO PE3yJIbTaTaM UCCIICI0BAHUS;

NPOBOJAUTH KOCBEHHbIC M3MEPEHHSI (PU3MUECKUX BEIMYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTH W TBEPAOrO Tela, CHla TPEHUs CKOJIbKEHUS,
JABJICHUE BO3IyXa, BbITAJIKMBAKOUIAsA CUla, JACHCTBYHOLIas Ha
MOTPY)KEHHOE B KUAKOCTh TEN0, KOIPPHUIMEHT MONE3HOTO ACHCTBUS
MPOCTBIX MEXAHWU3MOB), CIEAys MPEI0KEHHOW WHCTPYKIUH: TPH
BBITMIOJIHEHUM U3MEPEHUI COOMpPaTh SKCMEPUMEHTAIBHYK) YCTAHOBKY M
BBIUMCIISITh 3HAUEHUE UCKOMOMW BEITMUUHBI,

codiofars npaBwia TEXHUKM Oe30omacHOCTH mpu  padore ¢
nabopaTopHLIM 000PYI0BAHUEM,

YKa3bIBaTh MPUHLMUILI ACHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMICTB:
BEChl, TEPMOMETP, AUHAMOMETP, COOOILAIOLIMECS COCYbl, OapoMeTp,
pblyar, NOABUKHBIN 1 HEMOABWKHBINA OJI0K, HAKJIOHHAS IJI0CKOCTH;,
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XapakTepu30BaTh TPUHLMINBI ACHCTBUS M3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX OMUCAHMUA (B TOM YHUCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOAA, THIAPABIMYECKHUIA TIpecc,
MaHOMETp, BBICOTOMED, TMOPIIHEBONH HACOC, APEOMETP), HMCMOIB3Ys
3HAHWSL O CBOMCTBaX (DM3MYECKUX SBICHUA U HEoOXoauMBbIE
(pU3HYECKUE 3aKOHBI U 3aKOHOMEPHOCTH,

NPUBOAUTL  MpUMEPBl  (HAXOAUTh UHPOPMALMIO O [pUMeEpax)
MPAaKTUYECKOr0 UCMOJBb30BAHUS (PU3MYECKUX 3HAHWI B MOBCEIHEBHOM
KU3HU JUTs oOecrieueHust 0e30MacHOCTH npyu o0patleHuu ¢ npudopamu
M TEXHUYECKUMU YCTPOHCTBAMM, COXPAHEHUS 310POBbS U COOMIOICHUS
HOPM 9KOJOTHYECKOT0 MOBEACHNS B OKPYIKAKOLLEN CPEnE;
OCYILECTBIATL OTOOP MCTOYHMKOB uHpopmauuu B HHTEepHETE B
COOTBETCTBMM C 3aJaHHBIM [MOMCKOBBIM 3alpoOCcoOM, Ha OCHOBE
MUMEIOILUXCS 3HAHUM W IyTEM CpPaBHEHMS Pa3IMYHbIX UCTOYHUKOB
BBIAC/IATE MH(POPMALMIO, KOTOpas SBJISIETCS MPOTUBOPECUYMBON MJIU
MOJKET OBbITh HEJJOCTOBEPHOIA;

UCMOJB30BaTh MPH  BBHIMOJAHEHHM  YYEOHBIX  3aJaHUil  HAY4HO-
NOMYJIIPHYIO JIUTEPATYpPy (PU3MUYECKOTrO COACPIKAHHS, CHPABOUYHBIC
marepuaibl, pecypesl  cetw  MHTEpHET, BaaeTh  npuémMamu
KOHCTIEKTUPOBAHMS TEKCTA, MpeoOpazoBaHus MHPOPMALMK U3 OAHOM
3HAKOBOW CHUCTEMBI B JAPYTYIO;

CO03/1aBaTh COOCTBEHHbIE KPATKHE MUCBMEHHBIE W YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 UCTOYHMUKOB MH(pOpMaluu PU3MUECKOro COACP KaHus, B
TOM 4ucie MmyOoJIMYHO Jenarh KpaTkue COOOLIEHUs O pe3yJbTarax
MNPOCKTOB WM Y4YeOHBIX WCCIACJOBAHWMA, 0pPU OTOM TI'PAMOTHO
UCIOJIb30BaTh WU3YYCHHbIH MOHATUHHBLIA annapar kypca (usukuy,
COMPOBOK/1ATh BBICTYIUICHUE [TPE3CHTALIUEH,

MPU BBIMOJTHEHUH YUYEOHBIX MPOEKTOB M MCCIEI0BaHMiIl pacnpeacisiTh
00s13aHHOCTH B TPYNIE B COOTBETCTBMH C MOCTABICHHBIMU 3aJa4aMH,
CIIEUTh 3a BBIMOJIHEHHWEM IUIaHA [CHCTBUI, aN€KBATHO OLIEHWUBATH
COOCTBEHHBIH BKJIQd B  JEATEIBHOCTH TPYMIBL,  BBICTPAMBATH
KOMMYHUKATHBHOE B3aUMOACHCTBUE, YUUTHIBAS MHEHUE OKPYIKAFOILMX.
KOHIly 0oOyueHus B 8 Kjiacce npejMeTHbIE pe3yibTarbl HA 0a30BOM

YPOBHE J0JLKHBI OTpaXkaTh c(POPMUPOBAHHOCTE Y 00YUYaALOLLUXCS YMEHMUIA:

UCIOJIb30BaTh TMOHATHS. Macca M pasMepbl MOJIEKYJ, TEIUIOBOE
JIBIOKCHHE aTrOMOB M MOJICKYJI, arperarHbi€ COCTOsIHMs BELIECTBA,
KPUCTA/NINYECKUE U aMOP(HBIE Tejla, HACHILIEHHBIA U HEHACHILLECHHBIH
nap, BJIOKHOCTH BO3JyXa, TeMIleparypa, BHYTPEHHSS OHEPrusd,



TEMJIOBOM  JIBUrarellb, JJIEMEHTAPHBIA  JJIEKTPUYECKHN  3apsn,
SJIEKTPUYECKOE T0JIe, MPOBOAHMKM W AMAICKTPUKH, TMOCTOSHHbIN
AIIEKTPUYECKNI TOK, MAarHUTHOE TI0JIE;

pa3nuuaTh SIBJICHMS (TEMIOBOE paclIMPEHHE U CKATHE, TETIonepeaaya,
TEIUIOBOC  PABHOBECHE, CMAUUMBAHUE,  KANWUJUISIPDHBIC  SIBJICHMS,
UCHapeHue, KOHJICHCALuS, IUIABJICHUE, KpUCTaUIM3aLus
(oTBEepAEBAHKE), KWUICHUE, TEIlonepeaaya  (TerionpoBOIHOCTS,
KOHBEKLIUSI, U3JTYUCHUE), DJICKTPU3ALUS TEJ, B3aUMOICHCTBUE 3apsiiOB,
JEHCTBUSI IEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHKE,
B3aMMO/ICHCTBUE MArHUTOB, AEHCTBUE MATHUTHOTO TOJIsE HA MPOBOIHUK
C TOKOM, OJJEKTPOMArHWTHas MHAYKLMSA) 1O ONUCAHUID HX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE OMBITOB, AEMOHCTPUPYHOMIMX
JaHHOE (PM3MUECKOE SIBIICHHUE,

pacrnosHaBarb MPOSBICHHE U3YYCHHBIX (PU3UUECKUX SBJICHUNA B
OKpPY’>KaIOIIeM MHUPE, B TOM 4YUcC/e (PU3MUECKUE SIBJIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KANWJUISPHBIC SIBJICHUS B IPUPOJE,
KpUCTa/UIbl B npupozae, usinydyeHue CoiHia, 3amMep3aHue BOJOEMOB,
Mopckue Opusbl, 0Opa3oBaHWE pPOChbl, TyMmaHa, WHEs, CHEra,
SIEKTPUYECKUE SIBICHUS B atMocepe, SIEKTPHUUECTBO  IKMBBIX
OpraHu3MOB, MAarHMTHOE mone 3eMau, Apeid TONHCOB, POJib
MArHMTHOTO TOJIs ISl YKU3HU Ha 3emiie, MOJSIPHOE CHUSIHUE, TIPU 3TOM
NEPEBOJUTh  MPAKTHYECKYK  3aAadyy B y4eOHYH,  BBIACHATH
CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHK ) (PM3UUECKUX SABIICHUIA,
OMUCHIBAThL W3YYECHHbIC CBOMCTBA T M (DU3MUECKUE SIBJICHUS,
UCMOJIb3Ysl  (PU3UYECKHUE BEIIMYMHBI  (TeMIeparypa, BHYTPEHHSS
SHEPIusl, KOJMYECTBO TEIUIOTHI, V/ENbHAsI TEMJIOEMKOCTh BEILECTBA,
ylaenbHas TEIUloTa IUIABJICHUS, YE/IbHAs TerioTa napoodpasoBaHus,
yaenbHas TEmIoTa CropaHus TOIMIKMBA, KOX(P(OHUIMEHT MOJIE3HOTO
JNEUCTBUSL TEMJIOBOW MAIMHBI, OTHOCUTENIbHAS BIAKHOCTH BO3AYXa,
SJIEKTPUYECKUI  3apsijl, CWJIa TOKA, OJIIEKTPUYECKOE HAMPSHKEHUE,
COMPOTUBIIEHUE TMPOBOJHUKA, YJIEIbHOE COMPOTHUBIECHUE BEIIECTBA,
paboTa ¥ MOILIHOCTb 3JEKTPHUECKOrO TOKA), TPA ONMUCAHUH MTPABUIIBHO
TPaKTOBaTh (PU3UUYECKUI CMBICIT UCIIOJIL3YEMBIX BEJIMYUH, 0003HAUEHUS
M €AMHULBI (PU3MYECKUX BEIUUYMH, HAXOAUTH (POPMYJIbI, CBA3LIBAOLLNE
JAHHYI0 (PU3MYECKYI0 BEIMYUHY C APYTUMU BEIMYMHAMH, CTPOUTH
rpaMKi U3YYECHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJINYUH;
XapakTepu30BaTh CBOWMCTBA Tej, (PU3UYECKUE SIBJICHUS W IMPOLECCHI,
UCIIOJIB3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJ/ISPHO-KMHETUYECKOH TeOpUun



CTPOCHMs  BEIIECTBA, MPHUHLMN  CYMNEPNO3ULMM  Moned  (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsaa, 3akoH Owma ans
yJacTka 1enu, 3aKoH Jbroynsa—JleHua, 3aKk0H COXpPaHEHUs SHEPTUH, TIPH
3TOM JaBaTh CIOBECHYI (OPMYIMPOBKY 3aKOHA M 3aMMUCHIBATh €T0
MaTEMaTUYECKOE BBIPAKEHUE,

OOBSCHATL (PU3UYECKHE MPOLIECCHl U CBOWCTBA TENl, B TOM YUCIIE U B
KOHTEKCTE  CHTyalUMil  NPaKTUKOOPUEHTHPOBAHHOIO  Xapakrepa:
BBISIBJISITH [IPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTL O0bACHEHHE U3 1-2
JIOTUYECKKX LIaroB ¢ ONOpoii Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3NYECKUX
SABIIEHWH, PU3MUYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pelars pacuéTHele 3aAaud B 2—3 JCHCTBHS, MCIOJB3Ys 3aKOHbI U
(dhopmyIibl, CBA3bIBAIOLINE (PU3MUECKUE BEIMUMHBI. HA OCHOBE aHaiu3a
YCIIOBUS 3a/1a4 3alUCHIBATh KPATKOE YCIIOBHUE, BBISIBIATH HEAOCTATOK
JAHHBIX I PELICHUsl 3a]a4yu, BbIOMpPAThb 3aKOHbI U (POPMYJIBL,
HEOOXOUMBIE st €€ PELICHUs, MPOBOAMTHL PACUYETHI U CPABHUBATH
MOJYYEHHOE 3HAUeHWE (PU3UYECKOW BEIMYMHBI C H3BECTHBIMU
JTAHHBIMU,

pacrno3HaBarb MPOOJIEMBbI, KOTOPbIE MOKHO PEIIMTh [PU MOMOLIU
(PM3MUECKUX METOIOB, MCMONIb3Ysl OMUCAHWE MCCIEAOBAHMS, BbIACSATh
MPOBEPAEMOE MPEANOIOKEHUE, OLEHUBATH TPABUIBHOCTh TOPSAAKA
NPOBEACHUS UCCIEA0BAHMS, AENIATh BHIBOIbI,

NPOBOANTH OMNBITHI O HAOMOACHUIO (U3NUECKUX SBICHUN WM
(U3MUECKUX CBOMCTB Ten (KamWUIAPHBIC SIBIICHHS, 3aBHCHMMOCTH
JABJICHUs BO3/yXa OT ero 00bEéMa, TeMrneparypsl, CKOPOCTH IpoLecca
OCTBIBAHUSI W HArPEeBaHWs [PU H3IJIYUECHUH OT LBETA W3JIy4arollei
(MOryIoLIAOIECH) MOBEPXHOCTU, CKOPOCTh MWCMAPEHHs BOABI  OT
TEMIEPATYPbl KUAKOCTA U IUIOLIAAU €€ MOBEPXHOCTH, DJIEKTPU3ALIUs
TE€ W B3aUMOJCHCTBUE DJIEKTPUYECKUX 3apsAA0B, B3aUMOJECHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YaJIU3allis MArHUTHBIX MOJEH MOCTOSIHHBIX
MArHuTOB, JACWCTBUS MArHUTHOrO IO/ HA TPOBOJAHUK C TOKOM,
CBOMCTBA DJIEKTPOMArHWTA, CBOWCTBA 3JIEKTPOABHUIATEIlsl MOCTOSHHOIO
TOKa): (opMynupoBaTh MPOBEPAEMBIE TMPEANOIOKEHHUS, COOMpaTh
YCTAHOBKY W3 MPEMUIOKEHHOr0 000PYA0BaHUs, OMUCKIBATH X0/ OMbITa
1 (pOpMyJIUPOBATH BBIBOJIBL,

BBIMIOJIHATE ~ [PSAMBIE  M3MEPEHUS TEMIIEPATypPbl, OTHOCHTEJILHOMN
BJIQKHOCTA BO31yXa, CHWJIbI TOKA, HANPSHKEHHS C HUCIOJIb30BAHUEM
AQHAJIOrOBBIX MPUOOPOB U JAATYMKOB (PU3NYECKUX BEIIMYUH, CPABHUBATH



pe3yabTarbl  M3MEpPEeHMH ¢ y4€TOoM  3aJaHHOW  aOCOMOTHOM
MOTPEIIHOCTH;

MPOBOAUTH MCCIEI0BAHNE 3aBUCUMOCTH OAHOM (PM3NYECKOIN BEITMYMHBI
OT APYroil € HCHOJNB30BAHHUEM TPSIMBIX W3MEPEHHUH (3aBHCHMOCTh
COMPOTHUBJICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOWAAM MONEPEYHOro
CEYCHUsl W YJEIbHOrO COINPOTUBJICHHS BELIECTBA MPOBOAHHMKA, CHJIbI
TOKA, WAYLLEro 4epe3 MPOBOJHHUK, OT HANPSDKEHWsI HA IMPOBOIAHMKE,
UCCJICIOBAHUE TI0CJIE0BATEIBHOIO M NApaLIC/IbBHONO  COECAUHEHUM
MPOBOAHKUKOB). IUIAHUPOBATL UCCIICJ0BAHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHMS, CIEAYys NPEAIOKEHHOMY T1aHy, (PMKCHpOBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCMMOCTH B BUJE Tabmuil ¥ rpadukos,
JIENATH BBIBOJIBI 110 PE3YJIbTATAM MCCIIEI0BAHMS,

NPOBOANTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIWYMH (yIeNbHAas
TEIUIOEMKOCTb BELIECTBA, COMNPOTUBJICHHE NPOBOJAHKMKA, padora
MOLIHOCTb IEKTPHUYECKOr0 TOKA). MIAHUPOBATh U3MEPEHUs, COOUpaTh
OKCINEPUMEHTAIBHYIO YCTAHOBKY, CJICys MPEIOKEHHON UHCTPYKLIMH,
W BBIYUCJISATH 3HAYCHUE BEJTUUHHBI,

coOnrozarb mnpaBuiia TEXHUKH 0Oe30macHOCTH mpu  padore ¢
nadopaTOpHBIM 000PYI0BAHUEM,

XapakTepu30BaTb TMPUHLMIBI JACHCTBUS M3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OmucaHus (B TOM YHCIIE:
CHCTEMA OTOIUICHHSI JIOMOB, THTPOMETP, MAapoBas TypOMHA, aMIIEPMETD,
BOJITMETP, CUETUMK DIIEKTPHUECKONH IHEPIUH, IEKTPOOCBETUTEIILHBIE
npudopsl, HarpeBaresibHbIE AJIEKTPONPUOOPEI (mpumepst),
DJICKTPUYECKUE MPEJOXPAHUTENN, DIEKTPOMArHUT, JIEKTPOABUIaTEIb
MNOCTOSIHHOIO TOKA), UCHOJb3ys 3HAHHSI O CBOMCTBAaX (hU3MyecKux
ABJICHUI 1 HEOOXOMMbIe (PU3HUECKHE 3aKOHOMEPHOCTH,

pacno3HaBaTh MPOCTHIE TEXHUYECKME YCTPOWCTBA M M3MEPUTEIIBHBIE
npudOpbl MO CXEMaM W CXEMATHYHBIM PHCYHKaM (OKUAKOCTHBIM
TEPMOMETP, TEPMOC, ICUXPOMETP, THTPOMETP, ABHraTelb BHYTPEHHETO
CrOpaHusi, NEKTPOCKOI, PEOCTAT), COCTABMATh CXEMBI SIEKTPUUYECKUX
nenei ¢ MOCNEIOBATENBbHBIM W MAPAUIENbHBIM  COCIMHEHUEM
DJIEMEHTOB,  pas3jidyas  YCJIOBHbIE  000O3HAYEHHUs  DJIEMEHTOB
WIEKTPUYECKUX LICIICH,

MNPUBOUTL  MPUMEPBl  (HAXOAUTh UH(POPMALMIO O [pUMepax)
MPAaKTUYECKOr0 UCMOIBb30BAHUS (PU3UYECKUX 3HAHWI B MOBCEIHEBHOM
JKM3HU JUis oOecrieueHust 0€30MacHOCTU py oOpalleHuu ¢ npudopamu



K

M TEXHUUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3A0POBbS M COOTHOACHMS
HOPM 5KOJIOTMYECKOTO MOBEACHUS B OKPYIKAKOLIEH Cpeae;
OCYIIECTBIATL MOWCK HH(pOpManuu (PU3NYECKOTO COACPIKaHUS B
WHTEpHETE, HA OCHOBE MMEIOIIMXCS 3HAHWA W MYyTEM CpPaBHEHUSA
JOMOJIHUTENIBHBIX  MCTOYHMKOB BBIACASATH MH(pOpPMaLUIO, KOTOpas
SBJISICTCS MPOTUBOPEUUBOI HIIU MOIKET ObITh HEJOCTOBEPHOM;
UCIIOB30BaTh IPU  BBHIMOJAHEHMM  Y4YEOHBIX 3alaHUil  HAY4HO-
NOMYJISIPHYIO JIUTEPATYPy (PU3MUYECKOro COACPIKaHUs, CIPaBOYHBIC
marepuaisl, pecypcsl  cetu  HMHTepHer, Biagerb — npuéMamu
KOHCTIEKTUPOBAHMS TEKCTA, MpeoOpazoBaHus MHPOpPMaUMK M3 OAHOM
3HAKOBOW CUCTEMBI B JAPYTYHO;

CO3/1aBaTh COOCTBEHHBIC MUCBMEHHBIE U KPATKUE YCTHbBIE COOOLICHUS,
o0o0mas uHpOpMAIMIO M3 HECKOIbKHX MCTOYHMKOB (DPU3MUECKOTO
COACpKaHUs, B TOM u4ucile nyOJIMYHO MPEACTABISTH Pe3yJbTaThl
NPOCKTHOM WM  UCCIEN0OBATE/IbCKONW  JCATEILHOCTH, [PU  ITOM
rPaMOTHO HKCIIO/B30BaTh W3YYECHHbIM IOHATUHHBIA anmapar Kypca
(pU3UKHU, COMPOBOMKAATH BLICTYIIICHUE MPE3CHTALMECH;

[PU BBINOTHEHUM YYEOHBIX [POEKTOB U MCCIEAOBAHUN (PUBHUECKUX
MPOLIECCOB PacnpesiensaTh 005S3aHHOCTH B TPYMINE B COOTBETCTBUM C
MOCTaBICHHBIMU 3a/1a4aMU, CIIEANTH 3@ BBITIOJHEHUEM TJIaHA JIEHCTBUM
1 KOPPEKTHPOBATh €ro, aJ€KBaTHO OLIEHWBATH COOCTBEHHBIN BKIIAJ B
NEATENBHOCTD TPYIIIbI, BBICTPANBATh KOMMYHHUKaTHBHOE
B3aMMO/ICHCTBUE, MPOSBIIsisi TOTOBHOCTh Pa3peiiaTh KOH(OIUKTHI.

KOHIy 00yueHus B 9 kijiacce NPEAMETHBIC PE3yJibTarbl HA 0a30BOM

YPOBHE JI0JDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YYAIOLIUXCSI YMEHUIA:

UCMOJIB30BaTh [OHATUS: CUCTEMA OTCuYéTa, MaTepuajibHas TOYKa,
TPacKTOpHUs, OTHOCUTEJILHOCTh MEXaHUYECKOro JIBUKEHUS,
nedopmanus (yrnpyras, miacTudeckas ), TPEHUE, IEHTPOCTPEMHUTEIBHOE
YCKOPEHHUE, HEBECOMOCTh M TMEPETPY3KHM, LEHTP THKECTH, aOCONHOTHO
TBEPAOEC TENO, MEHTP THKECTH TBEPAOrO Tena, PaBHOBECHE,
MEXaHMUYECKUE KOoJeOaHusi M BOJIHBI, 3BYK, MH(PA3BYK U YIbTPA3BYK,
5JIEKTPOMArHUTHBIE BOJIHBI, LIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET,
ONMU30pPYKOCTH W JabHO30PKOCTb,  CHEKTPbl  WUCIYCKaHUS U
norjoweHus, anbQa, 6era- U raMma-u3TyueHUsi, U30TOMbI, SACpHas
DHEPreTUKa;

pasiuuaTh SBJACHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHEHHOE
JBUKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHIKEHUE, CBOOOIHOE
NaJCHUE  TeJl, PAaBHOMEPHOE  JBWIKCHHE [0  OKPY)KHOCTH,



B3aUMOJICHCTBUE  TEN, PEAaKTUBHOE IBIKEHHE, KonebaTenbHOoe
JBWKEHUE (3aTyXaroUlMe W BBIHY)KICHHbIE KOJIEOaHUsi), PE30HAHC,
BOJHOBOE  JBWDKCHHE,  OTP@KEHME  3BYKa,  NPIMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAKEHUE W TMPENOMIIEHHE CBETa, TOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioiKeHUe OEI0ro CBeTa B CIEKTP U
CIIOKCHHUE CIEKTPaJIbHBIX LBETOB, AMCIEPCHS CBETA, €CTECTBEHHAS
PaMOaKTUBHOCTh, BOZHUKHOBEHHE JIMHEHYATOrO CHEKTpa U3Jy4YeHHS )
N0 ONHMCAHUIO MX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBLITOB,
JEMOHCTPUPYIOLLIUX JaHHOE (PU3UUECKOE SABICHUE;

pacno3HaBaTh TMPOSBICHUE W3YUYCHHBIX (PM3NYECKUX SBICHUNA B
OKpy’KarouieM Mupe (B TOM umcie (PU3NUECKUE SIBICHUS B MPHUPOJE:
NPUWIMBBI W  OTAMBBIL, ABM)KEHWE TUIaHeT COMHEYHOW CHCTEMBI,
PEAKTUBHOE [BUIKCHHUE JKMBBIX OPraHW3MOB, BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSCEHUE, CEHCMMYECKHUE BOJIHBI, LyHAMH, DXO,
LIBETA TEJ, ONTHYECKUE SBJICHUS B MPUPOJE, OMOJIOTMYECKOe ICHCTBUE
BUJUMOrO, YJIbTPa(UOIETOBOrO W  PEHTIEHOBCKOIO  M3YyUYCHUH,
€CTECTBEHHbI  paJMOAKTHBHBIA  (OH,  KOCMUYECKHE  JIYYH,
PaZlMOAKTUBHOE M3JIYYEHHE TMPUPOJHBIX MUHEPANIOB, JCHCTBUE
PaaMOAKTHBHBIX W3NYYEHW HA OpPraHu3M 4YeJIOBEKA), NpPHU ITOM
NEPEBOAUTh  MPAKTUYECKYK  3aJa4y B Y4YeOHYH,  BBIACIATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK ) (PU3NUECKUX SBIICHUIA,
ONMUCHIBATh M3YUEHHBIE CBOWMCTBA Tel M (PU3MUECKUE SIBICHUS,
MCTIONB3Ysl (M3MUECKUE BETMUMHBI (CPEIHSSE U MTHOBEHHAsh CKOPOCTh
TeNa P HEPABHOMEPHOM JIBUYKEHUH, YCKOPEHUE, MIEPEMELICHUE, NTYTh,
yIJ0Basi CKOPOCTb, CWIa TPEHWS, CHJIa YIPYrOCTH, Cujla TSKECTH,
yCKOpeHue CBOOOIHOIO MajeHUs, BEC Tela, UMIMYJLC Tejla, UMITYJILC
CWJIbI, MexaHuuyeckas padoTa M MOLIHOCTb, MOTEHLMUAIbHAS DHEPrUsl
TeNa, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTCHLMATIBHAS SHEPTUS
CKATOW TPY)KUHBI, KHHETUYECKAs DHEPrus, MONHAsS MeEXaHMYeCKas
SHEPrusi, NEPUOJ M YacToTa KoyieOaHWii, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMICHHS
Cpeabl), MPH OMMCAHWM TPABUIIBHO TPAKTOBATh (PU3MYECKUI CMBICH
UCIOJIb3YEMBIX BEJIMYUH, OOO3HAYEHHMsS W EAUHULBI (PU3UYECKUX
BEJIMYMH, HAXOAUTH (POPMYJIbL, CBA3BIBAIOLIME MAHHYIO (PU3MYECKYIO
BEJIMYMHY C JAPYTUMH BEIMYMHAMU, CTPOUTH TIpa(uKd H3YUYECHHBIX
3aBUCUMOCTEH (PM3NYECKUX BEJIMYUH;

XapakTepu30BaTh CBOWMCTBA Tej, (PU3UYECKUE SIBJICHUS U IMPOLECCHI,
MCIOJIb3YS 3aKOH COXPAHEHUSI DHEPIrUH, 3aKOH BCEMUPHOIO TATOTCHHUS,



MPUHIMIT CYNEPHNO3ULIMK CWJI, MPUHLUN OTHOCUTENBHOCTH ["anmunes,
3aKkOHbl HbHOTOHA, 3aKOH COXPAHEHMs MUMITYJIbCA, 3aKOHbI OTPAKEHUSA U
MPENOMIIEHUSI CBETA, 3aKOHBI COXPAHEHWsl 3apsiiIoBOr0 W MacCOBOTO
YACEN TPU SACPHBIX PEAKUMIX, NP STOM JaBaTh CIIOBECHYHO
(GOpMYIHPOBKY 3aKOHAa M  3alUChIBATL €r0  MareMaTH4YeCcKoe
BLIPOKEHUE,

OOBSICHATH (PU3UYECKUE MMPOLECCHl U CBOWCTBA TEJN, B TOM YMCIE U B
KOHTEKCTE  CUTyalMil  MPakTUKOOPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATH TPUUMHHO-CJICICTBEHHbBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—
3 JIOTMYECKMX IIAaroB € OMOpOM Ha 2-3 M3YYEHHBIX CBOMCTBA
(bu3nvecKkux sSBICHU, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pewate pacy€THBIC 3a4aud (OMMPAKOIMEC HA CUCTEMY U3 2-3
YPaBHEHMIA), HCMOJB3YS 3aKOHbI M (OPMYJIbI,  CBSA3BIBAIOLIME
(u3nyeckue BEIMYMHBI. HA OCHOBE aHaiaM3a YCJIOBUS 3ajJayuud
3aMMCBIBATHL  KPAaTKOE YCJAOBHME, BBISBISATH HEAOCTAIOIIUE WU
U30BITOYHBIE JIaHHBIC, BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE
JUIS peLICHUsi, MPOBOJUTHL PAaCUY€Thl M OLEHUBATh PEATUCTUYHOCTH
MOJIYYEHHOr0 3HaYCHUs (PU3NUYECKON BEIIMYHHBI,

pacno3HaBaTh MPOOIEMbI, KOTOPbIE MOYKHO PELIUTh NPU TMOMOIIN
(U3NIECKUX METOM0B, UCMONIB3YSl ONMMCAHUE MCCIECA0BAHNUS, BBIACIATh
MPOBEPSEMOE MPEANOIOKEHUE, OLEHWBATh MPABWJIBHOCTH MOPSIKA
NPOBEACHUS] MCCIEAOBAHUS, [JeNaTh BbIBOJbI, HMHTEPNPETHPOBATH
pe3ynbTaThl HAOMHKOAEHHH U OTBITOB,;

MPOBOAUTHL ONBITBl [0 HAOMIOACHUIO (PU3MUYECKUX SIBJIICHUN WU
(pu3nYeCKUX CBOWCTB TeJ (M3yyeHue BTOPoro 3akoHa HeoroHa, 3akoHa
COXPaHEHUsl SHEPruM, 3aBUCUMOCTb MEpUoAa KojaeOaHUi Mpy)KUHHOIO
MasITHUKA OT MAccChl rpy3a 1 5KECTKOCTH MPYKUHBI U HE3ABUCUMOCTb OT
aMIUTMTYbl MaJlbIX KoJeOaHuii, NPAMOIMHEHHOE pacnpoCTpaHEHUE
CBETA, pa3NOKeHHe OEnoro CBETa B CHEKTP, HM3YYECHHUE CBOMCTB
M300paKEHUs B MIJIOCKOM 3€PKaJie U CBOMCTB M300paKeHMs TTPeAMETa B
cobuparouiel TMH3€e, HAOMIOACHUE CIIJIOLUIHBIX U TMHEWYAThIX CIIEKTPOB
M3JTYUYEHHUS ). CAMOCTOSITENbHO COOMpPATh YCTAHOBKY M3 M30BITOUHOTO
HaOopa 00OpyAOBaHUs, OMUCHLIBATH XOJA OMNbITA W €ro pe3ysbTaThbl,
(opMyIUpOBaTh BHIBOIBL,

NPOBOAUTH MPH  HEOOXOJUMOCTH CEPUI0 MPSMbIX  U3MEPEHHIA,
OIpejelisiss CpeAHee 3HAYeHUE W3MEpsieMON BelNMuYUHbl ((POKYCHOE
paccrosiHue coOuparoleil JinH3bl), OOOCHOBBIBATH BLIOOP crocoda
U3MEpPEHUSs (M3MEPUTEIBLHOTO MPUOOpa);



NMPOBOJAWTh MCCIEIOBAHUE 3aBUCHMMOCTEH (M3MUYECKUX BENUYMH C
MCTIOJIb30BAHUEM MPSMbIX U3MEPEHUIl (3aBUCUMOCTD MYTH OT BPEMEHH
NPy PaBHOYCKOPEHHOM JBW)KEHWHM O€3 HaYaIbHOW CKOPOCTH, Mepuoja
KoneOaHuii MaTEMATHYECKOTO MAsITHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yIJjla OTPAKEHHs CBETAa OT YIJla MAJCHUs U yIJla MPeJIOMJICHHs OT yriia
MajcHusl). IUIAHUPOBATL MCCIIEIOBAHUE, CAMOCTOSITENILHO coOUparh
YCTAHOBKY, (DPUKCUPOBATH PE3yJIbTaThl MOJYYEHHOH 3aBUCHMOCTH
(pU3nYECKUX BEIWYUH B BUJE TaOIML U rpaduKoB, Aenarh BbIBOABI 10
pe3yJibTaTaM UCCIIEI0BaHus,

MPOBOANTh KOCBEHHBIE H3MEPEHUs (DU3NYECKMX BENMYMH (CPEIHSS
CKOPOCTh M YCKOPEHHE Tela MNpu PAaBHOYCKOPEHHOM JBWIKCHUH,
YCKOpPEHHE CBOOOJHOTO MAAEHUS, KECTKOCTh MPY)KUHBI, KO3 PuueHT
TPEHUSI CKONBKEHHUs, MEXaHMUecKas paboTa ¥ MOLIHOCTh, HacTOTA U
nepuoa KojaedaHuil MareMaTUyecKoro W MPY>KUHHOIO MAasiTHUKOB,
onTuYeckas cwia coOuparolei JHMH3bL, PaaMOaKTUBHBIA  (DOH):
IJIAHUPOBATh U3MEPEHUSI, COOMPATh IKCICPUMEHTAIILHYI) YCTAHOBKY U
BBIMOJIHATE ~ MU3MEPEHUsi, Cleays MPeAIOKEHHOH  UHCTPYKLIMH,
BBIYMC/IATE 3HAYEHHE BEJIUYMHBI W AHAJU3UPOBATH IOJYYEHHBIC
pe3ynbTaThl ¢ YYETOM 33JaHHOM NOTPEITHOCTH U3MEPEHHI,

cobmogarb NpaBUiIa TEXHUKH O€30macHOCTH mpu  padbote ¢
1a00opaTOpHBIM 000PYI0BAHUEM,

pa3nMyaTh OCHOBHbBIE MPHU3HAKH M3YYEHHBIX (U3NYECKUX MOJCNEi:
mMarepuaabHas To4ka, a0COMHOTHO TBEPAOE TENO, TOUEUHBIH MCTOUHUK
CBETa, JIy4, TOHKAs JIMH3a, IUIAHETapHas MOJE/Ib aroMma, HYKJIOHHas
MOJEJIb ATOMHOTO S1/1pa;

XapaKTepu30BaTh MPUHLMUINBI ACHCTBUS M3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH HA WX OMUCaHUs (B TOM YHUCIE:
CMHUIOMETP, NATUMKU TOJOKEHUS, PACCTOSHMUS M YCKOPEHMS, paKeTa,
5XOJIOT, OYKHM, TMEPUCKOM, (oToanmnapar, ONTUYECKUE CBETOBOJBI,
CIMIEKTPOCKON, I03UMETP, Kamepa BuilbCOHA), MCMOab3ys 3HAHHA O
CBOMCTBAX (PM3MUECKMX SIBICHUA M HEOOXOAUMBIE (HU3MUECKHE
3aKOHOMEPHOCTH;

MCMOJIB30BAaTh  CXEMbl M CXEMATUYHBIE PUCYHKM  M3YYEHHBIX
TEXHUYECKHUX YCTPOKCTB, M3MEPUTETLHBIX npuOopoB u
TEXHOJIOTMYECKUX MMPOLECCOB MPU PELICHUH YYeOHO-MPAKTUYECKUX
3a7a4, ONTHYECKUE CXEMbI Ul MOCTPOEHUs M300paKEHUN B MJIOCKOM
3epKasie U coOuparoLLeit JTuH3E;



NPUBOJUTHL MPUMEPHl  (HaxXoAuTh WHPOPMAIMIO O TpUMEpax)
MPAKTUYECKOTO MCMOJIb30BAHUSA (DPM3MUECKUX 3HAHUN B MOBCEAHEBHOM
KU3HU 1S obecnedeHust 0€30macHOCTH MpHU o0pallieHu ¢ mpudopamu
1 TEXHUUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3A0POBbs U COOMOACHMS
HOPM JKOJIOT'MYECKOr0 MOBEACHUS B OKPYIKaIOLIEH Cpeae;
OCYLLECTBIISATL MOUCK HMH(POpPMaUUK (PU3UYECKOTO COACPIKaAHMS B
Wurepuere, caMOCTOATENILHO  (OPMYJIMPYsl TOMCKOBBIA  3ampoc,
HAXOJMUTh  MYTH  ONPEUEJIEHUs  JIOCTOBEPHOCTH  I1OJYUYEHHOM
MH(pOpPMALIMK HA OCHOBE MMEIOLIMXCS 3HAHWH M IOMOJIHUTEIIBHBIX
MCTOYHUKOB;

WCMOJIb30BaTh NPU  BBHIMOJHEHWH  Y4YeOHBIX 3aJaHUMil  HAY4YHO-
NOMYJSPHYK JUTEPATypy (U3MYECKOTO COACPIKaHUS, CIPaBOYHBIE
mMarepuanbl, pecypcel  cetd  MHTepHeT, BiageTb  npuéMamu
KOHCIEKTUPOBAHUS TEKCTA, MpeodpazoBaHusi UH(POPMALUK U3 OJHOM
3HAKOBOM CUCTEMBI B JIPYIYIO;

c03/1aBaTh COOCTBEHHBIE NUCbMEHHBIC U YCTHBIE COOOLICHHS HA OCHOBE
UH(POPMALIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOrO COACpIKaHus,
1y OJIMYHO NPEACTaBIISATh pe3yJIbTaThl NPOCKTHOM! WU
MCCJIE0BATENBCKON AEATENBHOCTH, MTPH 3TOM IPAMOTHO MCMOIB30BAThH
M3YUCHHbII TOHATHIHBIA annmapat u3ydyaemoro pazzaena (Qu3ukud M
COMPOBOXKAATh BBICTYIJICHUE MpPE3eHTAlMEl ¢ y4éTOM OCOOEHHOCTEH
ay AUTOPUN CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KINACC
Ne |HaummeHoBaHue Konuue |lMporpammHoe cogepxaHne [ OCHOBHbIE BUAbLI 4EATENBHOCTU 00yYaroLLmMXCS
n/n |pasgenoB n TeMm CTBO

y4ebHoro npeamera 4Yacos

®dusunka n eé porib B NO3HaHUM OKPYXaloWero Mupa

1.1 |duauka - Hayka o 2 dunaunka- Hayka o BbisiBneHue pasnnuunin mexay dusnyeckumm n
npupoae npupoae. ABneHuns xnmmnyecknmu npeppaweHmnammn (MC — xummns).
npupoabl. dnsnyeckne PacnosHaeaHue n knaccuukaumsa usmnyeckmnx
SABMEHUSA: MexaHuye- ABNEHUNA: MEXaHNYECKNX, TEMNSOBbIX,
cKkue, ANEKTPUYECKNX, MarHUTHbIX N CBETOBbIX. 5
Tennosble,anekTpuyeck |HabnioaeHune n onucanne puanyecknx seneHnn
ne, MarHUTHbIe,
CBETOBbIE, 3BYKOBbIE
1.2 |duanueckmne 2 dusnyeckme BenuumnHbl. |Onpegenenne ueHbl AeneHus wKkanbl U3MepuTenbHOro
BENNYUHBI NamepeHune dousunyecknx |npubopa.amepeHne nuHenHbIX pasmepoB Ten u
BeNUYuUH. Pusnyeckue NMPOMEXYTKOB BPEMEHMN C YYETOM NOrPELLUHOCTEN.
npmﬁopr MorpelHocTb 3MepeHune obbEMa XNAKOCTU 1 TBEPAOro Terna.
Sl M3mepeHne Temnepartypbl Npy NOMOLLMN XUAKOCTHOrO
P : TepMomMeTpa un garymka temneparypbl. BoinonHeHue
MexayHapoaHas TBOPYECKMX 3a4aHUIN NO NOMCKY CNOCODOB M3Mepe HUA
cucTtema eaunHuLl HEKOTOPbIX (PUBNYECKNX XapaKTEepPUCTUK, Hanpumep
pasmepoB masibix 0OObEKTOB (BONOC, NPOBOSOKA),
yAanéHHbIXOOBbEKTOB, BONbLIMX PACCTOAHMIA, MaribIX
npomexyTkoB BpemeHu. ObcyxaeHune npegnaraembix
cnocoboB
1.3 |EcrectBeHHO- 2 Kak comnsunka n gpyrue BoblaBmxeHune runores, o6bACHAWMX NPOoCTble
Hay4HbIA MeToA €CTeCTBEHHbIE HayKun SABNEHUs, Hanpumep:
No3HaHus n3y4ya 10T nNpupoay. -noYemy OoCTaHaBnuBaeTcCs ABWXyLleecsa no

EcrecrBeH HOHayu4HbIN




MeTOo/ NO3Ha HUS:
HabnoaeHne, NocTaHoB
Ka Hay4HOro Bonpoca,
BblABWXEHMNE rMnoTes,
3KCNEPUMEHT MO
NpPOBEPKE rMnoTes,
obbsicHeHue Habnto
42eMOro sABMEeHnA.
OnuncaHue pusnyecknx
ABMEHUNA C NOMO LbIO
moaenen

ropn3oHTan b-HOW NMNOBEPXHOCTU TENO,

-NnoYemMy B XXapKylo NOrojy B CBETNOW oaexae
npoxnagHen, 4em B TéEMHOW.[lpeanoxxeHne cnocobos
npoBepkn runoteas. NpoBeageHne nccnegosanns no
npoBepKe Kakon-nmbo runoTesbi.

MocTtpoeHne npocrenmnx moaenen usanyecknx
ABNEeHUN (B BUAE PUCYHKOB UMM CXEM), Hanpumep
nageHue npeameTa; npAMONIMHENHOE pacnpocTpaHeHne
cBeTa

WToro no pasgeny

6

Hepaonaqanbuble cBeeHus O CTPOEeHUU BellecTBa

2.1 |CtpoeHue BeljecTsa 1 ATOMbI 1 Monekynbl, ux |HabnoaeHne n nHTepnpeTauns onbIToB,

pasmepsbl. OnbIThI, CBUAETENbCTBYIOWMNX 06 aTOMHO-MONEKYNAPHOM

JOKasblBawoLlyme CTPOEHUM BeLLeCTBa: ONbiTbl C pACTBOPEHNEM

AUCKPETHOE CTpOeHne pasnuYHbIX BELLECTB B BOAE.

BellecTea OueHka pasmepoB aTOMOB M MOJEKY N C UCNONMb30BaHNEM
doTorpacdunn, NONyYEHHbIX HA aTOMHOM CUITOBOM
mukpockone (ACM)- nabopaTtopHasa paborta no reme:
“OueHka amameTpa atoma MeToA0oM psaoB (C
ncnonb3oBaHuem doTtorpadun)”’. OnpegeneHme pasmepos
Manbix Ten

2.2 |OeuxeHue 2 [BmwxkeHne yactuy HabnwogeHne n obbacHeHne BpPOyHOBCKOro ABUMXKXEHUSA

¥ B3aUMOaEenCcTBume
4YacTul BELLeCcTBa

Bewecrea. CBsa3b
CKOPOCTU ABUKEHUSA
yacTuy c
Temneparypou.
BpoyHoBckoe
ABmwxeHune, anddys3ns.

n asneHns andddysnn.

MpoBeneHne n obbACHEeHMe onbITOB No HabnwaeHuto
TENNoBOro pacwmpenus rasoe. NposeaeHne n
0ObsICHEHNE ONbITOB NO OBHAaPYXEeHUI0 Cun
MOMEKYNAPHOro NMPUTSXXEHNA 1 OTTankuBaHus




Baaumopencresune
YyacTuy BewlecTea:
NPUTSKEHUE 1

oTTankuaHue
23 ArperaTtHble 2 ArperaTHble cocTtosiHus  |OnucaHue (C ucnonb3oBaHUEM NPOCTbIX MoAenen)
COCTOSIHNSA BELLEeCTBa: CTPOEHMe OCHOBHbIX Pa3nu4nini B CTPOEHUN ra3os, XXUAKOCTEN 1
BeLlecTBa rasoB, XUAKOCTEN U TBEPAbIX TEN.OBGBACHEHNE Marnon CKUMaeMOCTH
TBEPAbIX XUAKOCTEN N TBEPAbIX Ten, BONbLUON CXXUMaeMOCTHn
(kpucTtannuyeckux) ten. |rasoB.O6bscHeHne coxpaHeHus opMbl TBEPAbLIX Ten
B3anmoceasb mexay N TEKYYECTUKNAKOCTMW.
cBon cTBamu BewlecTe B |[poBegeHne onbITOB, A0Ka3biBalOLWMX, YTO B TBEPAOM
pasHbIX arperaTHbIX COCTOSIHMW BOAbI YacCTULbl HAXOAATCA B CpeAHEM
COCTOSHUAX N UXaTOMHO- |Aanblue Apyr OT Apyra(MNfIOTHOCTb MEHbLUE), YEM B
MONEKYNSPHbIM CTPO- XKUAKOM.YCTaHOBNEHNE B3aUMOCBA3U MEXAY
eHnemMm. OcobeHHOoCTH 0CODEHHOCTSIMM arperaTHbiX COCTOSAHUIA BOAbI U
arperaTHbIX COCTOSHUN cyuwecTBoBaHmem BogHbix opraHuamo (MC — 6uonorus,
BOAbl reorpacus)
WTtoro no pasgeny 5

[BuxeHue n B3aumoaencTeue Tern

3.1

MexaHu4veckoe
OBWKEHNE

3

MexaHunyeckoe
ABwmxeHue. PaBHomepHoe
U HepaBHOMEp HoEe
aABwxeHne. CKopoCTb.
CpepHsas CKOpOCTb nNpu
HEpaBHOMEPHOM
ABWXKEHUN. PacyéTt nytu u
BPEMEHU [ BMKEHUSA

WccnepoBaHne paBHOMEPHOro ABUXEHUSA U
onpeaeneHne eronpu3Hakos.

HabnioaeHne HepaBHOMEPHOro ABMXXEHUS U
onpeaeneHne erooTNMYnin OT paBHOMEPHOrO
aBmxkeHus. OnpegeneHne CKOpocTn paBHOMEPHOTO
ABWXKEHUSA (LLapuKa B XXUAKOCTU, MOAenu
anekTpuyeckoro agromodbunsa n t.4.) OnpegenexHune
CpeaHen CKOPOCTU CKOMbXeHUs Bpyckannu wapumka no
HaKMOHHOW NIIOCKOCTU. PelueHne 3agay Ha
onpeaeneHune nyTn, CKOPOCTU U BPEMEHN




pPaBHOMEPHOIro ABM>XXEeHUA. AHanus rpacbvu(os
3aBUCUMOCTU NYTU N CKOPOCTU OT BPEMEHN

3.2

MHepuma, macca, 4 HABneHne nHepuun. Ob6bsacHeHue n NpPorHo3npoBaHne ABNEHUNA,
NNOTHOCTb 3aKkoH nHepuun. 0ByCnoBneHHbIX NHEPLMEN, HaNpUMep: YTO NPOUCXOANT
BaaumoaeicTemne Ten NPy TOPMOXXEHUN UITN PE3KOM MaHeBpe aBTomobuns,
KaK NpU4MHa nameHeHuss |NOYEMY HEBO3MOXHO MIHOBEHHO NPEKPATUTL ABUXKEHNE
CKOPOCTM f,BUKEHUS Ha Benocunege unun camokare u T. 4.lposeaexHne v
Ten.Macca kak mepa aHanu3 onbIToB, AE@MOHCTPUPYIOLIMX U3MEHEHWe CKOpPOCTY
WHepTHOCTMTEna. ABWXEHUNA Tena B pesynbrare 4EeACTBUSA Ha HEro Apyrux
MnoTHOCTL BelwecTsa. Ten.
CBS3b NIOTHOCTY C PeweHune 3apay Ha onpeaeneHne macchl Tena, ero
KOMMYECTBOM Mosiekyn g |0OBEMA MMNoTHOCTA.
eanHuLe 06béma MpoBeaeHue n aHanus onbITOB, 4E€MOHCTPUPYIOLLNX
BeLLecTBa 3aBMCUMOCTb U3MEHEHUs1 CKOPOCTU Tena OT ero Macchi
npu B3anmogencreum ten. iamepeHue maccol Tena
pasnuyHbiMun cnocobamu. OnpeaeneHne NIoOTHOCTU
Tena B pesynbTare U3MepeHus ero maccbl n obbéma
3.3 |Cuna. Bugbi cun. 14 Cwuna kak N3yyeHne B3anmMoaencTBusa Kak NpuymnHbl NU3MEHEHUS
XapakTepucTtumka cKopocTuTEena unu ero gedopmayun.

B3aMMOAENCTBUSA TEn.
Cwvna ynpyroctu n 3aKkoH
N'yka. UamepeHune cunbl
C NOMOLLbIO
AvnHamomeTpa. ABnexHue
TArOTEeHUsa U cuna
TsbkecTn. Cuna TaxecTtu
Ha Apyrux nnaHertax.
Bec tena. Heseco-
MocCTb. CnoxeHue cun,
HanpasneHHbIX No

O HOWN NPAMON.

OnuncaHne peanbHbiX CUTYyaUuii B3aumoaencTBust Ten c
NMOMOLLBIO MOAENEN, B KOTOPbIX BBOAUTCA NOHATUE U
n3obpaxeHune cunbl. N3yuyeHue cunel ynpyroctu.
WcecnepoBaHne 3aBUCMMOCTU CUNbI YNPYrocTu OT
YANMUHEHUS PEe3VHOBOrO LUHYpa Unu NPY>XuHbl (C
nocTpoennem rpaduka). AHann3 NpakTu4YeCcKknx CUTyaLmn,
B KOTOPbIX NPOSABNSAETCA AEACTBUE CUSbl YNPYroCTh
(ynpyroctb MsiYa, KPOCCOBOK, BETOK AepeBa n
Ap.).AHanus cutyayumn, CBA3aHHbIX C ABMIEHUEM
TaroteHus. O6bsicHeHne opOUTanNbLHOro ABWXEHUSA NnaHeT
C UCNONb30BaHNEM SIBMIEHUSA TATOTEHUA N 3aKOHA UHEPLUM.
M3mepeHne Beca Tena Cc NOMOLLBI JUHaMOMeTpa.




PasHogencTeyowas
cun. Cuna TpeHus.
TpeHne CKONMbXeHUsa n
TpeHune nokosi. TpeHune B
npUpoAe N TEXHUKE.

O6ocHoBaHue atoro cnocoba namepeHusi. AHanumsa u
MOoAEenMpoBaHne siBNeHNS HEBECOMOCTMU.
SKcnepuMmeHTanbHoe Nony4YeHne npaBsnuna CnoXxXeHus
CUN, HanpaeneHHbIX BAONb 04HON npamon. Onpeaenenue
BENUYUHBI PABHOAENCTBYOLLEN cun.3yuyeHne cunbl
TPEHUS CKOMBbXEHUSA N CUNbl TPEHUSA
nokosi.ViccnegoBaHne 3aBUCUMOCTU CUIbl TPEHUS OT CUnbl
AaBNeHns 1 CBONCTB TPYLUMXCA NOBEPXHOCTEN. .AHanNu3
NPakTUYECKNX CUTyauUuin, B KOTOPbIX MPOSABSAETCS
AENCTBME CUNbl TPEHUS, NCMONb3YTCA Cnocobbl eé
YMEHbLUEHUS NN YBENUYEHUS (KaTaHue Ha nbbkax,
KOHbKaX, TOPMOXE HUe aBToMobuns, nCrnonb3oBaHne
NOALUMMNHUKOB, NNAaBaHNe BOLHbIX XXUBOTHbIX U AP.).
PeweHune 3agay ¢ ucnonb3oBaHnem opmyn ans
pacyéTa Cusbl TSXKECTU, CAMNbI YNPYroCcTn, CAMbl TPEHUS

WTtoro no pasgeny
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HaBneHue TBEpPAbLIX Ten, XUAKOCTEN

n rasoBe

4.1

[asneHwue.
Mepepaya gasneHus
TBEPAbIMU TENAMW,
XUAKOCTSAMU U
razamu.

3

HasnexHune. Cnocobbl
YMEHbLUEHUSA U
yBENUYEHUNA AaBMNeHns.
[dasneHue rasa.
3aBUCUMOCTb AaBneHus
razaot obbvéma un
Temneparypbl.
Mepeaaya paBneHus
TBEPALIMW TENAMMN,

XU KOCTAMU U rasamu.
3akoH [Mackans.

AHanuna n o6 bACHEHNE ONbITOB U NPaKTUYECKNX
CUTyauni, B KOTOPbIX NPOABNAETCA cuna
AasneHunsa. O6ocHoBaHne cnocoboB YMEHbLUEHUS U
yBenuyeHus aaenenus. MiayuyeHne saBucMmocTu
AaBneHuns rasa otr obbLeéma n Temneparypsbl.
NayuyeHne ocobeHHOCTEN Nepejadun aaBreHns
TBEPABIMU TENAMU, XXNAKOCTAMMN N rasamu.
O6ocHoBaHne pe3ynbLTaToB ONbITOB OCOOEHHOCTAMU
CTPOEHUNA BeLlecTBa B TBEPAOM, XXUAKOM U
razoobpasHOM COCTOAHUAX. SKCNepuMeHTanbHoe
AoKasaTenbCTBO 3akoHa [lackansa. PeweHune 3apav
Ha pacyéer gasneHns TBépaoro tena




4.2

[laBneHne XmnakocTtu

3aBUCMMOCTb AaBneHus
XNAKOCTU OT rnybuHsbl
MHeBmaTnyeckune
MaLLWHbI.
MmapocTarnyecknin
napapokc.Coobujaowme
Csi cocyabl.
MmapaBnuyeckune
MEXaHN3MblI

WccnepoBaHne 3aBUCMMOCTU A aBNEHUS XUAKOCTU OT
rnyOuHbI NOrPy>XEHUS N NIIOTHOCTU XUAKOCTN.
HabnoaeHne n obbacHeHue rmgpocraTuyeckoro
napagokcaHa ocHoBe 3akoHa [Nackana. N3yyeHue
coobujaroumxcs cocyaoB.Pelwernne 3agay Ha
pacyét gasneHus xunakoctn. O6bsicHeHne npuHymna
AENCTBUS rMapaBnmMyeckoro npecca, NnHeBmMaTu4ecknx
MawunH.AHann3 n o6 bACHEHNE NPaKTUYEeCKUX
cUTyauun, JEMOHCTPUPYIOLLMX NPOSBAEHUE JaBNeHns
XUAKOCTU 1 3akoHa lMackans, Hanpumep nNpoLeccos B
opraHuame npu rnybokoBOAHOM HbIPSIHUYU

4.3

ATmocepHoe
AaBrnexHue

ATmocdepa 3emnu n
artmocdepHoe
Aasnedue. MNpuynHbl
CyLLeCTBOBaHUS
BO34YyLLUHON 0BONOYKK
3emnu. OnbIT
Toppuyennu.
NamepeHune
aTMmocdepHOoro
AaBneHuns.

3aBnCMMOCTb
arMocepHOoro jaBneHns
OT BbICOTbIHa/ YPOBHEM
mops. Npubopbl ans
N3aMepeHus
armoccepHoro aaBneHus

JkcnepumeHTanbHoe obHapyxeHne atmocepHoro
AaBneHnsa. AHanu3 n o6bLACHEHUE OMNbITOB U
NPakTUYECKNX CUTyaLuin, CBA3aHHbIX C AeACTBUEM
aTMocepHOro gaBneHuns.

ObbsacHeHue cywecTBOBaHUA atmocdepbl Ha 3emne u
HEeKOTOpPbIX NNaHeTax unu eé oTCyTCTBUS Ha A pYyrnx
nnaHetax un Jlyne.O6bacHeHne n3MeHeHns NNOTHOCTU
aTtmocdepbl C BbICOTOW U 3aBUCUMOCTU aTMOCHEPHOro
AaBrieHns OT BbICOTbI.

PeweHne 3agay Ha pacyét atmocdepHOro gaBneHus.
M3yuyeHune yctponctea GapomeTtpa- aHepouja




4.4 |Dencreue xugkoctuu | 7 [lencreue Xnakoctu n 3JKkcnepumeHTanbHoe obHapyXXeHne AeUCTBUS XXUAKOCTU
rasaHa norpyxéHHoe B rasa Ha norpy>x€éHHoe B |1 razaHa norpy>€HHoe B HUX Teno.
HWX Teno HMUX Teno. OnpeaeneHune BbiTankueawLLen Cunbl, 4ENCTBYOLLEN
BeiTankusarwouwas Ha Teno, NorpyxXeéHHoe B XuakocTb.[lpoBeaeHne n
(apxumepnosa) cuna. obcyxaeHne onbITOB, 4EMOHCTPUPYIOLLNX
3akoH Apxumega. 3aBUCMMOCTb BbITankuBawLen Cunbl, 4eNCTBYOLIEN
MNnaeaHune Ten. Ha Teno B XUAKOCTN, OT 06BbEMa NOrpyXEHHON B
BosayxonnasaHue XXWAKOCTb YacTu Tenaun oT NNoTHOCTU XXUAKOCTMW.
NMpoBepka HE3ABUCUMOCTW BbiTanknBawLENn CUNbI,
AENCTBYIOLLEN HA TENO B XMUAKOCTKU, OT MaccChbl Tena.
WccnepoBaHne 3aBUMCUMOCTN Beca Tena B Boje OT
06bEéMa NorpyKEHHON B XKUAKOCTb YacTu
Tena.PelleHne 3agay Ha NpUMeHeHne 3akoHa Apxumeaa u
ycnoeus nnaesaHus Ten. KoHcTpynposaHue apeomeTpa nnm
KOHCTpyMpOBaHWe NoAKu 1 ornpegenexHune eé
rpy30noabeEMHOCTH.
WTtoro no pasgeny 21

Pa6ora u MOWHOCTL. DHeprus

5.1

Pabota n mowHoOCTb

3

MexaHun4yeckas pabora.
MowHocTb

JKkcnepumeHTanbHoe onpeaeneHne MmexaHm4eckomn
paboTbl CUMbI TAXECTW NPU NageHun Tena n Cunbl
TPEHUS NPV paBHOMEPHOM rnepemeLleHnmn Tena no
rOpU3oHTanbHOW NOBEPXHOCTMW.

Pacyét mowjHoCTK, passuBaemMon npu nogbeEme no
nectHuue.

PeweHne 3aga4y Ha pacyét mexaHnyeckon paboTbl U
MOLLHOCTU

5.2

lMpocTble MexaHn3mbl

[NpocTbie MexaHnambil:

Onpeaenexune BbiUrpbilla B Cuie NpocTbiX




pbiyar, 650K, HaknoHHas
NrOCKOCTb. [lpaBuno
paBHOBECUS pblyara.
MNpumeHeHne npasuna
paBHOBECUS pblyara K
6noky. «3onotoe
NpaBuno» MEXaHuKu.
KN4 npoctbix
mMexaHuamoB. [lpocTble
MeXaHn3Mbl B ObITy 1
TEXHUKE

MEeXaHU3MOB Hanpumepe pblyara, NoABUXHOIO 1
HenoABWXHOro 6r10KOB, HAKINMOHHOW MNMOCKOCTW.
WccnepgoBaHme yCcnoBusa paBHOBECUSA pblyara.
OB6HapyxeHue CBOUCTB MPOCTbIX MEXAHU3MOB B
PasnUYHbIX UHCTPYMEHTaX U NpucnocobneHunsix,
NCNonNb3yeMbiX B ObITyn TEXHUKE, @ TaKXKe B XKUBbIX
opraHuamax. SKCnepumMeHTanbHoe 40Ka3aTenbCTBO
paseHcTBa paboT npu NPUMMEHEHNN NPOCTbIX
MEXaHWU3MOB.

Onpeaenexue K[ HakNOHHOW NnockocTu.Pewwenne
3ajay Ha NPUMEHEeHue npasuna paBHOBECUS pblyara
nHa pacuér Krj

5.3 |MexaHuueckas 4 MexaHu4yeckas 3kcnepumeHTanbHoe onpeaeneHme u3MeHeHus
3Heprus 3Heprna. KnHetnyeckas |KMHEeTUYeCcKoM U NOTEeHUManbHOW 3HEPruu Tena npm ero

N noTeHunanbHas CKaTbIiBAHUN MO HaKMNOHHOMN
aHeprus. NpeBpauieHne |nnockoctn.®opmMmynnpoBaHne Ha OCHOBE
OAHOro Buja nccnejoBaHNs 3aKkoHa COXPaHEeHUs MEXaHUYEeCKOon
MexXaHN4Yeckon aHeprum  [aHeprun. O6CyxgeHne rpaHul, NpUMEHNMOCTI 3aKoHa
B ApPYyron. 3akoH coxpaHeHus aHeprumn.PelueHne 3agad c
COXpPaHEHUsi N IHEPrumn NCNonNb3oBaHMEM 3aKOHa COXpaHeHWUs aHeprum
B MEXaHuke

Wtoro no pasgeny 12

PesepBHoe Bpems 3

O6wee konnyecTso Yacos 68

no nporpamme

8 KINACC




Ne |HaumeHoBaHue Konuye [lMNporpammHoe copepxaHne |OCHOBHbIE BUAbI AEATENBHOCTN 0ByYatomxcs

n/n |pasgenos n Tem CTBO
yyebHoro npeamera Yacos

TennoBble ABNeHUsA

1.1 ”
Crpose ncearcea 2 OCHOBHbIE MONOXEeHUsA HabniogeHne n nHtepnpetayums onbiToB,
BELLECTEA MONEKYNAPHOKNHETUYECK |CBMAETENLCTBYIOWMX 06 aTOMHO-MONEKYNSAPHOM

OW TEOpUN CTPOEHUS
BewlectBa. Macca u
pasmepbl aTOMOB U
monekyn. OnbITbl,
noaTeepXxaatoLue
OCHOBHbI€ NONOXEHUSA
MONEKYINAPHO-
KNHETUYeCcKon
Teopun. Mopgenu
TBEPAOrO, XXUAKOro n
razoobpasHoro
COCTOSIHUW BellecTea.
Kpucrannuyeckne n
amopdHble
Tena.O6bacHeHne
CBOWCTB rasos,
XNAKOCTEN N TBEPAbLIX
TErn Ha OCHOBE
MONOXEHNN
MONEKYINAPHO-
KMHETUYECKON TEOpUN.
CmaumBaHue u
KanunnsapHble

CTPOEHMU BeLecTBa: OnbiThl C pacTBOPEHUEM PasnnyHbIX
BewecTB B Boge.PelleHne 3aga4 No OLEHNUBAHUIO
KOnuMyecTsa aToOMOB MU MONEKyn B eauHule obbéma
BewecTBa. AHanu3 Tekcta 4peBHUX aTOMUCTOB
(Hanpumep, dparmeHTa noamsl Jlykpeums «O npupoae
BeLLEeNn») C n3noxkeHnem o60CHOBaAHNN aTOMHOW MMNoTe3bI
(cmbicnoBoe yteHue). OueHka ybeaunTenb-HOCTU 3TUX
obocHoBaHun.ObbsicHeHNne BPOYHOBCKOro ABMXKEHUS,
aBneHnsa Andpdysnm n pasnuunini Mexay HAMM Ha OCHOBe
NONMOXEHUA MONEKYNAPHO-KUHETUYECKON TEOPUM
cTpoeHus Bewectea. OBbACHEHUE OCHOBHbLIX Pa3nuynii B
CTPOEHMU rasos, XUAKOCTEN N TBEPALIX TEN C
NCMNonb30Ba-HUEM NOSTOXXEHUIA MONEKYyNAPHO-
KMHETMYECKON Teopun CTpoeHus BewlecTtea. [lpoBegeHue
ONbITOB MO BblpalLNBAHUIO KPUCTaNOB NOBApPEHHON CONun
unu caxapa.llpoeegeHne n o6bACHEHNE ONbITOB,
AEMOHCTPUPYIOLLNX KanunnsapHble SBNeHns n aBneHne
cmaymBaHua. O6bsCHEHME ponu Kanun-napHbIX SBNEHUN
ANS NOCTYNNEHNS BOAbI B OPraHn3m pacTeHUi.
HabniogeHne, npoeegeHne n o6bACHEHME ONbITOB NO
HabnAeHNIO TENNOBOro paclUMPEHNs ra3os, XNAKOCTEN u
TBéPAbIX Ten. O6bacHeHne coxpaHeHus obbéma TBEpPAbIX
Ten, TeKy4YeCTu XXMAKOCTU (B TOM Yncne, pasHuubl B




asneHus.Tennosoe
pacluMpeHune u cxarue

TEeKy4YeCTu ANs pasHbIX XXUAKOCTEN), AaBNeHUs rasa.
MpoBeaeHne onbITOB, JEMOHCTPUPYHOLNX 3aBUCMMOCTb

A aBneHnsa Bo3ayxa oT ero obbéma u HarpeBaHus unu
oxXna)aeHus, n ux oobLACHEeHne Ha OCHOBE aTOMHO-
MOINEKYNAPHOro y4eHns. AHanu3 npakTmyec-kux cutyauun,
CBSi3aHHbIX CO CBOMCTBaMU ra3oB, XXUAKOCTEN U TBEPAbIX
Ten

1.2

Tennosble npoLecchl
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Temnepatypa. CBsasb
Temneparypbl CO
CKOPOCTbIO

TENMNOBOro ABWXKEHUS
yactuy. BHyTpeHHas
aHeprusa. Cnocobbl
U3MEHEHUS BHYTPEHHEN
SHepruu: Tennonepegada
n

coBepLieHne paboTbl.
Buabi
Tennonepegayun:Tennonp
OBOAHOCTb,KOHBEKLMA, U3
nyyeHue. Konuyecrteo
TennoTbl.

YaenbHas TENNOEMKOCTb
BewlecTBa. TennoobmeH
"

TennoBoe paBHOBECUE.
YpaBHeHue TennoBoro
Bananca. [naeBnexHne n
oTBepaeBaHne
KpUCTaninyecknx
BeLllecTB.YaenbHas

O6ocHoBaHue npaBun U3MepEeHNa TemnepaTypbl.
CpaBHeHune pasnuyHblix cnocoboB n3amepeHus u Lwkan
Temnepartypbl. HabnoaeHue n obbsCHEHne onbITOB,
AEMOHCTPUPYIOLLNX NBMEHEHNE BHYTPEHHEN 3HEprum Tena
B pesynbTarte Tennonepegayuun n paboTbl BHELLUHMX
cun.HabnogeHne n o6bscHeHne onbiToB,00CyXaeHne
NpakTU4YeCcKnX CUTyauumn, 4eMOHCTPUPYIOLNX pasnnyHbie
BUAbI TENnonepesayn: TENNONPOBOAHOCTb, KOHBEKLINIO,
nanyvyeHue.liccnegoBanne aeneHnsa tennoobmena npu
CMeLUnBaHUN XonoAHON 1 ropsyen Boabl.HabnoaeHne
yCTaHOBMNEHUS TENNIOBOro paBHOBECUS MeXAy ropsyen n
xonogHou Bogoun.OnpegeneHvne (M3aMepeHune) KonnyecTea
TENNOTbl, MONYYEHHOro BOAON Npu TennoobmeHe ¢
HarpeTbiMm MeTannuyeckum uunuHapom. OnpeaeneHuve
(namepeHue) yaenbHoum TenN0EMKOCTM BeLec-TBa.
PeweHune 3aagay, CBA3aHHbIX C BbIYUCNEHNEM

KOnuMyecTBa TENnoTbl U TENOEMKOCTU NpU TennoobmeHe.
AHanus cutyaumin NpakTUYecKoro NCnosb3oBaHus
TENNOBbIX CBOMCTB BELWECTB U Marepuanos, Hanpuvep, B
Lensax sHeprocbepexxeHns: Tennonsonauus,
aHeprocbeperaLme Kpbiln, TEPMOAKKYMYNSATOPbI U T. 4.
HabniogeHne saBneHu ncnapeHus n
KoHAeHcauun.iccneaoBaHue npouecca ncnapeHus
pasnuyHbix xunakocten. O6bACHEHNE ABNEHUN ncnapeHus




TennoTa nnasnexHus. ¥ KOHAEHCAUUKN Ha OCHOBE aTOMHO-MONEKYNAP-HOro
MapoobpasoBaHune n yyeHns . HabnioaeHue n o6 bACHEHUE npouecca KUNeHns, B
KOHAEeHCaUus. TOM YUCNE 3aBUCUMOCTU TEMNEPATYPblI KUNEHNA OT
UcnapeHne. AasneHua.Onpeaenenne (M3MepeHne) OTHOCUTENBHON
KuneHue. Yaenenas BRNakHOCTU Bo3ayxa.HabnioaeHne npoyecca nnasneHus
TennoTa KPUCTaNNUYECKOro BEIECTBa, HanpuMep, nbaa.
napoobpasoBaHus. CpaBHEeHWe NpoLecCcoB NNABNSHUSA KPUCTANNMYECKUX TEN
3aBncumocTb W PasMAryYeHna NPU HarpeBaHn aMopgHbIX
Temnepartypel Ten.OnpeaeneHne (M3mepeHue) yaensHon TennoThl
KUneHus ot nnaeneHua nbja. O6bacHeHUe ABNEHUN NNaBneHns n
armocdepHoro KpUCTaNnNu3aumMm Ha OCHOBE aTOMHO-MONEKyNsAp-HOro
AaBneHnn.BnaxHocTe yyeHna.Pewenne 3agay, CBA3AHHBIX C BBIYUCNEHUEM
BO3AYyXa.OHeprna KONMYecTBa TennoThl B Npoyeccax Tennonepeaayn npu
TOoNnNUBeAa. NAaBneHUN N KpUCTannM3auum, ucnapeHun n
YaenbHas Tennorta KOHAEeHCAUUN. AHaNU3 CUTyauun NpakTu4ecKoro
cropaHus. MNpuaynne) APUMEHEHUA ABNEHNIA NNABNEHUA U KPUCTannM3auum,
paboTbl TENNOBBLIX HanpumMmep, NOAyYeHNe CBEPXYUCTBIX MaTepuanos,
asurartenen Kra coneBas rpenka n gp. AHanus paboTtel n 06bACHEHUE
TEeNnoBoOro agpurarens. NPUHLMNA AEUCTBUA TENNOBOIO ABurarens. Boluncnenue
Tennoeele ABUraTENU U (KONUYECTBA TENNOTHI, BEIASNAIOWE-TOCA NPV CropaHnu
3awmTa okpyxawwen pasnuyHbiX BUAOB Tonnuea, u KMNa apurarens.
cpeabl. 3aKOoH O6cyxaeHue 3KoNnormYeckux nocneacTeumn
COXPaHEHUA U UCNONb30BaHUA ABUraTeNen BHYTPEHHEro CropaHus,
npeppaweHna 3Heprun TENMNOBbLIX U MMAPO3NEKTPOCTAHLMNA.

B TEMMOBBLIX NpoLeccax
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Snelcrpuqecme U MarHUuTHole ABMEeHUA




2.1

anekTpuyeckue OnekTtpusayua ten. [lea |HabniwogeHue n npoBegeHue onbiTOB NO 3NeKTpu3auum

3apsabl. 7 poAa aneKTpuYecKnx Tennpu CONPUKOCHOBEHUU N NHAYKUMen. HabnioaeHue

3apskeHHble Tena u 3apsagoB.B3aumogencreme (M 06bACHEHME B3aUMOAENCTBUS O4HOUMEHHO U

WX B3anMogencTaeme 3apskeHHbIX Ten. 3akoH |PasHOUMEHHO 3apsiKeHHbIX Ten. O6bacHeHne
KynoHa (3aBncmmocTtb npuHuuna gencremna anektpockona. ObbsacHeHue
CUnbl B3aUMO4EeNCTBUSA ABMEHUN 3NeKTpU3aLmMm nNpu CONPUKOCHOBEHUU TEN U
3apsiXeH-HbIX TEN OT MHAYKUMEN C NCNOSNb30BaHNEM 3HAHNN O HOCUTENSAX
BENMUYUHBI 3apPsIS0B 1 ANEKTPUYECKUX 3apsiioB B BELECTBE.
pPacCcTOsAHUS MeXay Pacno3HaBaHne n o6bsCHEeHne aBneHumn
Tenamu). SNeKTpuYeckoe |3neKkTpusauun B No BCEAHEBHOW Xu3Hn.HabnwogeHne
none. MNMpuHumn N oB6bACHEHNEe OnNbITOB, UNMIOCTPUPYIOLLNX 3aKOH
cynepnosnuyumn COXpaHeHnsa anekTpuyeckoro 3apsiga.HabnoaeHve
3MEeKTPUYECKNX NOMNEN. OMNbITOB MO MOAENUPOBaHMIO CUIOBbLIX JINHUN
Hocutenun anekTpuyeckux |anekTpuyeckoro nons.liccnejosaHve 4encTBus
3apsiAoB. ONEMEHTapHbIN |3NEKTPUYECKOro Nons Ha NPOBOAHUKM U AN3NEKTPUKA
ANEKTPUHECKUI 3apsij.
CtpoeHue atoma.
MpoBOAHUKK K
AN3NEKTPUKN. 3aKOH
COXpaHeHus
aneKkTpuyeckoro3apsaa

2.2 |MocTosHHbI 20 ONeKTprUYecKnin ToK. HabnioaeHne pasnuyHbix BU4 0B AENCTBUS

3NEeKTPUYECKNN TOK

YcnoBusa cyLecTtBoBaHus
3NEKTPUYECKOro ToKa.
NCTOYHMKN NOCTOAHHOIO
Toka. [lencreus
ANEKTPUYECKOro ToKa
(TennoBoe, Xmmmnyeckoe,
MarHuTHoe).OnekrTpnyec
KN TOK B XXUAKOCTAX U
razax.onekrtpuyeckas
uens. CunaToka.

3NEeKTPUYECKOro Toka n obHapyxeHue aTux BUAOB
AENCTBMSA B NOBCeAHEB-HON XN3HW.CHopka n ucnoiTaHne
3NEeKTPUYECKON Lienn NOCTOSIHHOro Toka.Mamepenune
CUnbl TOKa amnepmeTpom. NamepeHune anexkTpu4eckoro
HanpsKeHUsa BONbTMeTpoM. [NpoBeseHne n
0ObACHEHNE ONbITOB, AEMOHCTPUPYIOLNX 3aBUCUMOCTb
3NEeKTPUYECKOro CONPOTUBNEHUS NPOBOAHMKA OT €ro
ATNWHBI, NNOLWAAWN NMONEPEYHOro CEYEHNA U MaTepuana.
MccneaoBaHue 3aBUCMMOCTU CUMbl TOKA, NPOTEKAIOLLEro
yepes3 pe3nucTop, OT CONPOTUBIEHUA pe3ucrtopa u




InekTpuyeckoe
HanpsHKkeHune.
ConpotuBneHue
npoBoAHUKA.YaensHoe
COnpoTUBIEeHne
BewecTBa. 3akoH Oma
ANs yyacTtka yenw.
MNocnepoBartenbHoe n
napannenbHoe
coeaunHeHne
npoBoaHnkoB. Pabota u
MOLLHOCTb 3MeKTpu-
YEeCKOro Toka. 3akoH
oxoyna—JleHuya.
OnekTpuyeckue uenu un
notpebutenun anekTpu
YECKOW 3Heprum B ObITy.
KopoTkoe 3ambikaHue

Hanpsb>keHus Ha peaucrtope. [Npoesepka npasuna
CNOXEHUS HanpsKeHW Npu nocnesoBaTenibHOM
coeAVHEeHN 4ByX pe3ncTopoB. NpoBepka npaeuna aAns
cunbl TOKa Npu napannenbHOM COeAUHEHUNU
pe3ncTopoB.AHanu3 cutyauuin nocnenoBa-TenbHoro u
napannenbHOro CoeguHeHNs NPOBOAHMKOB B JOMaLLUHUX
anekTpuyeckux cetax.Pelwenne 3agau
ncnonb3oBaHnem 3akoHa Oma n oopmyn pacyéra
3NEKTPUYECKOro COMPOTUBIIEHUS NPU NOCNea0BaTeNlbHOM
W napannernbHOM COe4UHEHUN NPOBOLHUKOB.
Onpeaene-Hue paboTbl 3NEKTPUYECKOro TOKa,
npoTekawwerovepes pesaucrop.OnpeaeneHme MOLHOCTU
3NEKTPUYECKOro TOKa, BblaensemMon Ha
pesucrtope.lccnegoBaHne 3aBUCUMOCTU CUMbl TOKa
yepes namnoyky OT HanpspkeHust Ha Hel. OnpeaeneHne
Kra narpeesatensa.Uccnepgosanue npeobpasoBanus
3Heprum npu nogbEme rpysa anekTpo-
asuratenem.O6bscHeHne ycTpoucTBa 1M npuHumna
AENCTBUSA AOMALLHUX 3NEKTPOHarpeBaTenbHbIX
npnbopoB. OBBACHEHME NPUYMH KOPOTKOrO 3aMblKaHUS
W NpUHUMNAa AEeNCTBUSA NNAaBKUX NpeaoxXpaHnuTenei.
PeweHune 3apay c ucnonb3oBaHuem 3akoHa [hxoyns-
JleHua.

2.3

MarHuTHble
ABNEHUSA

MocTosAHHbIE MarHuUTbI.
Baaumopgencremne
NOCTOAHHbIX MArHNTOB.
MarHutHoe none.
MarHutHoe none 3emnu
M ero 3HadeHue ansa
XWU3HN Ha 3emne. OnbIT
Opcrega. MarHutHoe
none 3neKTpuYecKoro
Toka. NpumeHeHne

WccnepoBaHne mMarHMTHOroO B3aMMoAencTBuS
NOCTOSIHHbIX MAarHUTOB. I3y4eHne marHnTHoro nonsi
NOCTOSIHHbIX MarHUTOB NPU X 06 bEANHEHUN U
pasaeneHun. MiccneposaHne marHuTHoro
B3aUMOAENCTBUSA NOCTOSAHHbLIX MarHUToB.[1poBeseHne
ONbITOB MO BM3yanusauuu nons NOCTOSAHHbIX
MarHuToB./3yyeHne sBneHns HamarHnineBaHms
BeulecTBa. iccnegoBaHne AeCTBUA 3NEKTPUYECKOTO
TOKa Ha MarHWTHY CTpenky.lpoBeaeHe OMNbITOB,
AEMOHCTPUPYIOLLMX 3aBUCMMOCTL CUSbl B3aUMOAENCTBUS




3NEeKTPoOMarHuToB B
TexHuke.[lencreme
MarHUTHOro nons Ha
NPOBOAHMNK C TOKOM.
anekTpoaBurarenb
NOCTOSIH HOTrO TOKA.
Mcnonb3oBaHue
anekTpoaBurarenen B
TEXHUYECKNX YCTPOMCTBax
M Ha TpaHcnopTe

KaTyLUKW C TOKOM WU MarHuTa OT CUMNbl U HanpasneHus
TOKa B KaTywke. AHanus cutyauui npakTn4eckoro
NPUMEHEHNSA 3NEKTPOMArHMToB (B ObITOBbIX
TEXHUYECKUX YCTPONCTBAX, NPOMbILLUIIEHHOCTH,
meauuymHe).N3yyeHne 4encTBus MarHUTHOroO Nons Ha
NPOBOAHUK C TOKOM. M3yuyeHune gencreus
anekTpogsurarens.amepexune Krj
anekTpoaBuratenbHOn yCcTaHoBKW. Pacno3HaBsaHue n
aHanus3 pasnuyHbiX NPUMEHEHUN 3NeKTpoaBuUraTenen
(TpaHcnopT, 6bITOBbIE YCTPOWUCTBA U AP.)

Mo nporpamme

o AnekTpomMarHuTHas < OnbITbI dapapes. OnbITbl NO NCCNEAO0BaHUIO SIBNEHUS 3NEeKTPOMarHUTHON
WHAYKUMS ABneHue anekTpomar-  |[MHAYKLAW: UCCNEeAOBaHNEe N3MEHEHUNN 3HAYEHNSA N
HUTHOW NHAYKLW. HanpaBneHns NHAYKLUNOHHOro ToKa
Mpasuno JNleHuya.
JnekTporeHeparTop.
Cnocobbl  nony4yeHusa
3NEKTPUYECKON
3Hepruu.
OnekTpocTaHuyun Ha
BO30OHOBNSAEMbIX
NUCTOYHMKaX IHEPrun
Wtoro no pasgeny 37
PesepsHoe Bpems 3
OBwee konNnMYeCcTBO Yacos 68

9 KINACC




Ne |HaummeHoBaHue Konuye |[lMporpammHoe copgepxaHne |OcHOBHbIE BUAbLI AEATENBHOCTN 0ByYatoLLmMXCs
n/n |pasgenos n Tem CTBO
yyebHoro npeamera YacoB
MexaHnyeckue aBneHus
1.7 |Mexanuyeckoe 104 MexaHu4yeckoe gBmKkeHune. |AHanms un obcyaeHne pasnnyHbiX NPUMMEpPOB MeXaHu4ec-

ABUXEHUE N crnocobbl
ero onmncaHu4a

MarepuanbHas Touka.
Cucrema otcuyéra.
OTHOCUTENBHOCTDL
MEXaHN4YEeCKOro
ABUKEHNS.
PaBHOomMmepHoOe
NPAMONTMHENHOE
ABUKEHME.
HepasHomepHoe
NPSAMOSTIMHENHOE
ABMKEHME.

CpeaHsast » MrHOBEHHas
CKOPOCTb Tena npu
HEepaBHOMEPHOM
ABVDKEHNN.

YckopeHume.
PaBHoyckopeHHoe
NPSMOSTIMHENHOE
ABWXKEHME.

CBobopaHoe nageHue.
OnbiTel Manunes.
PaBHOMepHOe aBUMXeHune
no okpy>xHocTtu.lNepuog n
yactoTta obpalwieHuns.

koro awmxeHus.ObcyxaeHmne rpaHmy, NPUMEHUMOCTH
mMoaenun «marepuanbHas Todyka». OnucaHune
MEXaHMNYECKOro ABMKEHUS pas3nmyHbiMn cnocobamm
(ypaBHeHue, Tabnuua,

rpacuk). AHann3 XXM3HeHHbIX CUTyauuin, B KOTOPbIX
NPoSABNSETCS OTHOCUTENBHOCTb MEXaHNYeCKoro
ABWxkeHnsa.HabnoaeHne mexaHn4eckoro 4BWXeHUs Tena
OTHOCUTENbLHO pa3Hbix Ten otcuéta.CpaBHeHue nyTen u
TpaeKkTopun ABUXEHUA OAHOMO U TOro Xe Tena
OTHOCUTENbHO pa3HbiX Ten oTcyéTa. AHanu3 Tekcra
Manunes 06 OTHOCUTENBHOCTU ABUXEHWUS; BbIMONIHEHME
3ajaHum no TekcTy (cmbicnoBoe YteHue).OnpegeneHne
cpeAHeln CKOPOCTU CKOSbXEeHUs Bpycka unun aBuxeHus
Luapuka no HakfoOHHOW NNOCKOCTU.AHanu3 n obcyxaeHne
cnocoboB NpUBNMKEHHOIO onpeseneHns MrHOBEHHON
CKOpPOCTMW.

OnpeaeneHue CKOPOCTU PaBHOMEPHOrO [ BUXXEHUS
(wapwuka B XXMAKOCTU, MOAENN 3NEKTPUYECKOro
asTomobunsa n 1. n.). OnpeaeneHme nyTn, NpONLEeHHOro
3a JaHHbI NPOMEXYTOK BPEMEHU, U CKOPOCTU Tena no
rpadouky 3aBMCUMOCTM NYTU PABHOMEPHOIO ABUXKEHUS OT
BPEMEHM.

O6cyaeHne BO3MOXHbIX MPUHLMNOB 4EeUCTBUSA
npubopoB, N3MEPSIOLLNX CKOPOCTb




JlnHennasa n yrnosas
CKOPOCTW.
LleHTpocTpemutensHoe
yCKOpeHue.

(cnuaomeTpoB).BbluncneHne nyTum n CKopocTu npu
paBHOYCKOPEHHOM NPSMONIMHENHOM A BVMXKEHUN Tena.
OnpeaeneHue NponaeHHOro NyTN N YCKOPEHNUSA ABUKEHNA
Tena no rpacuky 3aBUCMMOCTM CKOPOCTU
paBHOYCKOPEHHOro NPSIMONIMHENHOrO ABWXEHUSA Tena ot
BpemeHu.lpoBepka runoTeabl: ecnv npu
pPaBHOYCKOPEHHOM ABWXeHun 6e3 HauyanbHOW CKOPOCTU
NyTWU OTHOCATCA KaK psij HEYETHbIX Yncen, To
COOTBETCTBYIOLLME NPOMEXYTKN BPEMEHU
oaunHakoBbl.OnpeaeneHne yCKOpeHus Tena npu
paBHOYCKOPEHHOM ABWXXEHUWN MO HAKITOHHOWN NIOCKOCTH.
MN3mepeHune nepuoga n yactotbl obpalieHuns

Tena no okpyxHoctu. OnpeaeneHne ckopocTu
paBHOMEPHOro

ABWDKEHUA Tena Nno OKPYXHOCTU. PelleHne 3agay Ha
onpeaeneHne KNHeMaTuYeckux xapakTepucTuk
MexaHU4eCc-Koro ABMXKEHUS pas3nNunYHbIX BUAOB.
PacnosHaBaHue n npubnmkEHHoOE onucaHne pasnmyHbiX
BUAOB MEXAHUYECKOTrO ABWKEHUSA B NPUPOAE U TEXHUKE
(Ha npumepax ceoboaHO

najatowmx Ten, ABMKEHUS KUBOTHbIX, HEBeCHbIX Ten,
TPaHCNOPTHbIX CPEACTB U Ap.

1.2

Baaumopencrteue ten

20

lNepBbi 3aKOH
HbloToHa. BTtopon
3aKOH

HbioToHa. TpeTtun
3aKOH HbloTOHA.
MpuHUMncynepnosnuun
ncun.Cuna
ynpyroctu. 3akoH
MNyka. Cuna TpeHus:
cuna TpeHus

HabnopgeHne n obcyxaeHune onbiToB C 4 BWKEHUEM
Tena npu yMeHbLUeHUN BIUSHUS 4PYrnx Ten,
NPenaATCTBYIOWNX ABMKEHUIO. AHann3 Tekcra
Manunesa c onucaHnem MbICITIEHHOTO 3KCNEePUMEHTA,
060CHOBbIBAOLENO 3aKOH MHEPLUN; BbINONHEHNE
3ajaHunii No TEKCTY (CMbICIIOBOE YTEHUE).

Ob6cyaeHne BO3MOXHOCTU BbINOSIHEHUS 3aKOHa
WHEPLMN B Pa3INYHbIX CUCTEMAX OTCYETA.

HabnogeHnne n obcyxageHmne MmexaHn4eckmx




CKONbXeHWA, cuna
TPEeHUAa NOKOoA, Apyrne
BUAbLITPEeHUA.Cuna
THKECTN N 3aKOH
BCEMUPHOTO
TArOTEHUS.
YckopeHune
CcBOBOAHOro NageHua.
ABuxkeHune
NNaHeT.BOKPYT
ConHua. MNepeasn
KOCMU4eckas
CKOPOCTb.
HesecomocTb n
neperpysKkn.
PaBHoBecue
MaTepuanbHON TOUKMW.
ABGCONITHO TBEPAOE
Teno. PaBHoBecue
TBEpAOro Tena c
3aKpennéHHON OCblo
BpaweHus. MomeHT
cunbl. LIeHTp TsaxecTu

ABNEHWN’, NPONCXOAALYNX B CUCTEME OTCUHETA
«Tenexka» Npn €& paBHOMEPHOM U YCKOPEHHOM
ABUKEHUN OTHOCUTESNIbHO KabuHeTa Puamnkn.

Hencreua ¢ BEKTopamn CUn: BbINONMHEHUE 3a0aHUIA NO
CNOXEHWIO U BbIYUTAHWIO BEKTOPOB.

HabniogeHne nw/nnn nposegeHne oneiToB,
AESMOHCTPUPYIOLLIMX 3AaBUCUMOCTb YCKOPEHUS Tena ot
NPUNOXEHHOW K HEMY CUITbl N MACChl Tena. AHanus u
obbACHEeHNe ABNeHUN C NCNONBb3OBaAHUEM BTOPOro
3akoHa HbloToHa.PelweHne 3aga4y ¢ UICNoONb30BaHNEM
BTOpPOro 3akoHa HbloToHa n npaBuna CNoXeHus Cun.
OnpeaeneHue XECTKOCTN NPY>XUHBI.AHANU3 CUTyauun,
B KOTOpbIX HabnwoaalTca ynpyrne aedopmaymu, n ux
OObACHEHUE C NCNonNb3oBaHMeMm 3akoHa [N'yka.PeweHue
3agad ¢ ncnone3oBaHmem sakoHa [ yka.MccnegosaHune
3aBNCUMOCTU CUNBI TPEHUA CKONBXEHWA OT CUIbI
HOpMmanbHoro aaenenusn. O6cyxaeHne pes3ynbTaToB
nccneaosanusa. OnpegeneHue koadpuuneHTa TpeHus
ckonbxeHna. MamepeHue cunel TpeHua nokos.Pewenne
3ajaJy ¢ UCNONbL3OBaHMEM (POPMynbl ANsl CUNbl TPEHUSA
CKONBbXEHUA. AHAMNN3 ABWKEHUSA TEN TONMbKO NOA ASUCT-
BUEM CUNBl TAXKECTN- CBOOOAHOro NnajgeHus.
Ob6rAacHeHne He3aBUCUMOCTU YCKOPEHNA CBOOOAHOrO
nageHnsa ot maccebl Tena. OueHka BENUYUHbI CUSbI
TArOTEHNA, ASUCTBYIOWEN MEXAY ABYMA TeNamu (Ans
pasHeIX Macc). AHann3 asmxeHna HebecHbIX Ten noa
ASNCTBUEM CUNbI TATOTE HUA (C UCNONb30BaHNEM
AOMNONHU-TENBHBIX UCTOYHUKOB UHPOPMaUun).PeweHne
3ajay ¢ UCNoNL3OBaAHNEM 3aKOHA BCEMUPHOrO TAFOTEHNA
n chopmynbl ANA pacHéTta Cunbl TSXKECTU. AHaANN3
OPUNMHANBHOIO TEKCTA, ONUCLIBAKOLLETO NPOSABNEHUs
3aKOHa BCEMUPHOrO TArOTEHWA; BBINONHEHWE 3aaaHni No
TEKCTY (CMbICNIOBOE YTeHne). HabniogeHue n




o6cy)KaeHue onbITOB No U3MEeHeHUo Beca Tenanpu
YCKOPEHHOM ABWXEHUN.AHaANMU3 yCrnoBuil BO3HUKHOBEHUS
HEBECOMOCTU neperpys3ku. PelleHne 3agay Ha
onpejeneHne Beca Tena B pasNUyHbIXycnosuax. AHanus
cun, AeACTBYIOLWMX Ha TENO, NOKOSILLEECs Ha onope.
OnpegeneHune LeHTpa TIKECTU PasfUYHbIX TEN

1.3

3aKoHbI
COXpaHeHus

10

Mmnynec Tena.
MN3ameHeHune nmnynbca.
Mmnynbc cunbl. 3akoH
COXpaHeHnsa uMmnynbea.

PeaktuBHoe aBuxeHue.

MexaHu4yeckasa paboTa
N MmowHocTb. Paborta
CUN TSXKECTN,
ynpyroctu, TPEHUs.
CBsa3b 3Heprum un pa-
BoTbl.[NloTeHynanbHas
3Heprua Tena,
NOAHATOro Haj
NOBEPXHOCTbLIO 3EMSN.
NoTeHymnanbHas
3HEeprusa CxaTown
NPY>XWUHBbI.

KuHeTtnyeckasa aHeprus.

Teopema o
KWHETUYECKOWN SHEPTUMN.

3akoH coxpaHeHuns
MEeXaHN4YEeCKOWN IHeprum

HabniopgeHne n obcyxaeHne onbiTos,
AEMOHCTPUPYIOLLUX nepejady uMmnynbca npu
B3aNMOJENCTBUN TEM, 3aKOH COXPaHEHUS UMnynbca
npwn abCconioTHO yNPYrom 1 Heyrnpyrom
B3auMoAEeNCTBUM Ten.AHanums cutyauym B
OKpY>KaroLen XN3HN C UCMONb30OBaHNeM 3akoHa
coxpaHeHusa nmnynesca.PacnosHaBaHne aneHus
peakTUBHOro ABMXEHUS B NPUpPOAE N TEXHUKE.
NpumeHeHne 3akoHa COXpaHEeHUs uMmnynbca Ans
pacyéTa pesynbTaTtoB B3aumogencTems Ten (Ha
npumepax Heynpyroro B3aMumoencTBus, ynpyroro
LleHTpanbHOro B3anMoAencTBmA ABYyX O4UHAKOBbIX Ter,
OAHO M3 KOTOPbIX HENOABWXHO).PeweHne 3aagady C
NCNoNb30BaHUEM 3aKOHa COXPaHeHuns
umnynbca.Onpeagenexdne paboTbl CUNbl YNPYrocTn npu
nogbéme rpysac UCnofb3oBaHNEM HENOABUXKHOIO U
noaswxHoro 6nokos.amepeHune moujHocTu.iamepeHne
NOoTEeHUManbHON 3Heprun ynpyro aedopMmnupoBaHHON
NPY>XUHbI.3MepeHne KNHETUYECKON 3Heprum Tena no
ANMHE TOPMO3HOro NYTU. JKCNepumeHTanbLHoe
CpaBHEHUE WN3MEHEeHUS MNOTEeHUNanbHON U KUHETUYECKOMN
SHeprun Tena npu ABWKEHUN NO HAKNOHHOW NMMOCKOCTM.
JKcnepumMmeHTanbHas npoBepka 3akoHa COXpaHeHus
MEeXaHU4YEeCKON 3Heprum npmn ceobogHOM
nageHun.lIpuMeHeHne 3akoHa COXpaHeHns
MEXaHUYECKON SHEPrn ANnsa pacyéta noTeHunanbHOW 1
KWHeTu4Yeckon aHeprun tena. PeweHune 3apgay c




ncnosib3oBaHem 3aKoHa CoOXpaHeHunsA MeXaHN4YeCKon
3Heprum

WToro no pasaeny
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MexaHuuyeckue KkonebaHus U BOJIHbI

2.1 |MexaHu4yeckue ¥ KonebatenbHoe HabnioaeHue konebaHu noa AEUCTBUEM CUN TSXKECTU U
konebaHus AswxkeHne. OCHOBHbIE ynpyroctun n obHapyxeHune nogobHbix konebaHun B
XapaKTepUCTUKK OKpy>xawwem mupe.AHanus konebaHuin rpysa Ha HUTU 1
konebaHuin: nepuoga, Ha npyxuHe. OnpegeneHue 4acToTbl kKonebaHuin
yactoTa, amnnuTtyaa. MaTremMaTtuyecKoro u NPy>XMHHOro MasiTHU-
MaTtematnyeckmnm un koB.HabnwageHne n o6bsaCHEHNE ABNEHNA pe30HaHca.
NMPY>XUHHbIA MAasTHUKW. NccneaoBaHue 3aBMCMMOCTU nepuoga konebaHun
MpeBpawieHne aHeprum |[NoABELUEHHOrO K HUTWU rpy3a OT ANNHbI HUTW.
npw konedtarenbHoMm NMpoBepka He3aBMCMMOCTU nepuoaa konebaHun rpyaa,
ABWXKEHUN. NoABELUEHHOrO K fIeHTe, OT MaccChbl
3aryxawowue rpy3a.HabniogeHune n obcyxaeHne onbIToB,
konebaHus. AE€MOHCTPUPYIOLLMX 3aBUCUMOCTb nepuoja konebaHun
BblHY>XAEHHbIE NPY>KMHHOrO MasTHUKA OT MaccChbl rpy3a n >XECTKOCTU
konebaHusa. PesoHaHc NPyXuHbl.[IpUMEHEeHne maTemaTuyeckoro u
NPY>XKMHHOrO MasATHUKOB B KAYECTBE MOAENen Ans
onucaHus konebaHn B OKpy>XaroLlem
Mupe.PelleHne 3agady, CBsA3aHHbIX C BblYUCTIEHNEM
WUnn ouyeHKkon YacToTbl (Nnepuoaa) konebaHun.
N3mepeHune yckopeHus csobogHOro nageHus
2.2 |MexaHuyeckue MexaHu4yeckne O6HapyxeHne wun aHanu3 BOMHOBbIX SABMEHUA B
BOJHbI. 3BYK 8 BOSHbI.CBOUCTBA oKpyxaiwem mupe.HabnioaeHne pacnpocTpaHeHus
MeXaHN4eCKnx NPOAOSIbHBLIX W MNOMNEepeYHbIX BONMH (Ha mozenun) wu

BOSH. [pogonbHblE U
nonepeYHblie BOSHbI.
[nunHa BONHbI N

obHapyXeHue aHanormyHbiX BUAOB BOMH B npupoae
(3ByK, BOmnHbI Ha BoAeE).BbluncneHne AnuHbl BOMHbI U
CKOPOCTM pacnpocTpaHeHus 3BYKOBbIX BOSH.




CKOpPOCTb eé
pacnpocTpaHeHus.
MexaHun4yeckne BOnHbI
B TBEpPAOM TEnNEe,
CENCMUNYECKNE BOJSIHbI.
3ByK. [POMKOCTbL 3BYyKa
M BbICOTa TOHA.
OTpaxeHune

3Byka. IHdpasByk n
ynbTpasBykK

JKcnepumeHTanbHoe onpejaeneHue rpaHul, 4acTtoTbl
CNbILLNMbIX 3BYKOBbIX konebaHun.HabnwoaeHune
3aBUCUMOCTU BbICOTbI 3ByKa OT 4acTOTbl (B TOMYMCHE C
NUCNONb30BaHNEM MY3blKaNbHbIX UHCTPYMEHTOB).
HabniogeHne n obbacHEHUe ABMEHUS akyCTUYEeCKOoro
pe3oHaHca.AHanua opurMHanbHOro TEKCTa,
NOCBALLEHHOIO UCNOJSIb30BaHUIO 3ByKa (UNU ynbTpassyka)
B TEXHUKE (3x0onokauus, ynbTpassyk B MeauuuHe u ap.);
BbINOSIHEHNE 3aj4aHMI NO TEeKCTY (CMbICNOBOE YTEeHUEe)
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aneKTPOMaI'HI/ITHOe nomne u 3rNeKTPoOMarHUTHbLIe BOJIHbI

3.1 JneKTpomMarHuTHoe 6 OnexkTpomMarHMTHoOe none.
none n OneKTpoOMarHuTHble
3NEKTPOMarHUTHbIE BonHbl.CBOMNCTBA
BOMHBbI 3NEeKTPOMarHUTHbIX BOJIH.

LLikana anektpo-
MarHMTHbIX BOJSH.
Mcnonb3oBaHune
3NEKTPOMarHUTHbIX BOJSTH
ANA COTOBOW CBA3MN.
OnekTpomarHuTHas
npupoaaceeTa. CKOpOCTb
ceeTa. BonHoBble
CBOWCTBa cBeTa

MocTpoerue paccyxaeHuin, 060CHOBbIBAKOLLNX
B3aUMOCBS3b 3NEKTPUHECKOro 1 MarHUTHOro
nonen.3kcnepuMeHTanbHoe n3dyyeHne CBOUCTB
3NEeKTPOMarHUTHbIX BOMH (B TOM 4Yucne C NoMoOLLbHO
MobunbHOro TeneoHa).AHann3 peHTreHOBCKNX
CHUMKOB 4€N0BE€YECKOro opraHmama. AHanm3 TeKCToB,
ONUCBLIBAOLLMX NPOABIIEHNSA 3NEKTPOMarHUTHOro
N3rNyYeHUs B NMPUPOAE: XXUBbIE OPraHu3mbl,
n3nyyeHusa HebecHbIX Ten (CMbICnoBoe
yTeHune).Pacno3HaBaHue n aHanua pasnmyHbIX
NPUMEHEHUN 3NEKTPOMAarHUTHbIX BOSTH B TEXHUKE.
MN3yyeHune BONHOBbLIX CBOUCTB cBeTa. PelweHne 3agay
C ucnonb3oBaHnem opmyn Ans CKOPOCTU
3NEeKTPOMAarHUTHbIX BOSH, ANWHbI BOSTHbI U 4acTOThI
cBeTa
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CBeTOBbIEe ABNEeHUsA

4.1 |3akoHbl
pacnpocTpaHeHus
ceeTa

JlyyeBas mopgenb ceeTa.

NcTouHukm ceeTta.
MpamonuHenHoe

pacnpocTpaHeHne ceeTa.

3artmeHusa ConHuya n
JlyHbl. OTpaxeHune
ceeTa. [lnockoe
3epkano. 3akoH
OTpaXXeHna ceeTa.
MNpenomneHue ceeTa.
3akoH npenomneHus
ceeTta.llonHoe
BHYTPEHHEE OTpa)XkeHune
ceeTa. Vicnonb3oBaHue
BHYTPEHHEro
OTpaXkeHus B
ONTUYECKNX CBETOBOAAX

HabnoaeHune onbITOB, AEMOHCTPUPYIOLLUX SBNIEHNE
NPSIMOSTMHENHOrO pacnpocTpaHeHus ceBeTa
(BO3HMKHOBEHWE TEHU M NONYTEHW), N UX
MHTEeprpeTaymsa C UCNONb30BaAHUEM NOHATUS
cBeToBOro nyya.ObbsacHeHne n mogenupoBaHue
COJIHEYHOrO M NyHHOro 3aTmeHui. iccnegosaHune
3aBUCUMOCTHU yria OTpPaKeHUsi CBETOBOrO Ny4aoT yrna
nageHus.MayuyeHne CBOUCTB n3obpaxeHusi B NrOCKOM
3epkane. HabnwogeHne n o6bACHEeHNe onbITOB NO
nonyyeHuto n3obpakeHin B BOrHYTOM U BbIMYKSTOM
3epkanax. Habnwogenne n o6bacHeHne onbITOB NO
NPenoMIIeHUIO CBeTa Ha rpaHuLe pasnuyHbiX cpea, B
TOM YuMCne ONbITOB C NOJIHbIM BHYTPEHHUM OTPaXKEHUEM.
NccnepoBaHue 3aBMCMMOCTHM yria npenioMneHuns ot
yrna nageHusi CBeTOBOro Jflyya Ha rpaHuue «Bo3ayx-
crekno». PacnosHaBaHue siBNEeHU OTpaXKeHus n
NpenoMieHns CBeTaB MOBCEAHEBHOW XU3HN. AHanu3 u
OBbACHEHUNE ABMEHUA ONTUYECKOro Mupaka.PewieHne
3ajgay C UCNosb30BaHNEM 3aKOHOB OTPaXKEHUS U
npenomMreHns ceeTa.

4.2 |Nunabl v onTUYeckue
npubopbl

JluHza, xop nyyen B

NnH3e. OnTtunyeckas
cucrema
¢poToannapara,
MUKpOCKona n

Teneckona. [nas kak
onTUYeckas cucrtema.
BnusopykocTb "

MonyyeHne nsobpaxkeHui ¢ NOMOLLbLI cobuparowen n
pacceunBatowen nnH3.OnpegeneHne PoKycHOro
paccTosHUSA 1 ONTUYECKOW Cunbl cobuparoLien
NUH3bI.AHANM3 yCTPOWUCTBA N NpUHLUMNa 4EeNCTBUS
HEKOTOpbIX ONTUYeCcKux npubopos: doToannapara,
MUKpocKona, Teneckona .AHanus ssBrneHnn
6nn30pPyKOCTN U AanbHO30PKOCTU, MPUHLMNA 4ENCTBUSA
O4YKOB




AaANTbHO3O0PKOCTb

4.3 |PasnoxeHve 3 PasnoxeHue 6enoro ceeTa |HabnogeHune no pasnoxeHuto 6enoro ceeta B
fenoro ceBeta B B cnekTp. OnbITbl cnekTp. HabniogeHne n o6bacHeHNe ONbITOB NO
CNeKTp HetoToHa. CnoxeHune nonyyeHuto 6enoroceeTa npu CrnoXxeHnn ceeTta

CNeKTparnbHbIX LIBETOB. pasHbix uBeToB.l[lpoBegeHne n o6bACHEHUE OMNbITOB
Avcnepcus ceeta No BOCNPUATUIO LIBETA NPEeAMETOB Npu ux HabnwaeHun
yepes uBeToBble PUNbTPbI (LUBETHLIE OYKN)
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KBaHTOBbLIE fiBNEHUSA

5.1 |WcnyckaHue 4 OnbiTel Pe3epdopaa u Ob6cyxxaeHne uenu onbiToB Pesepdopaa no
v nornouweHne ceeta nnaHeTapHasi moaenb nccneaoBaHNO aTOMOB, BblJBUXEHUE rMnoTes o
TN aroma.Moaenb atoma BO3MOXHbIX pe3yfnbTaTax onbITOB B 3@aBUCMMOCTU OT

Bopa. cnyckaHnue u npeanonaraemoro CTpOeHUsa aToMOB,

nornoLieHue ceeta dopmynupoBaHne BbIBOAOB U3 pe3ynbTaToOB OMNbITOB.

atoMmom. KBaHThI. Ob6cyxgeHne npoTuBopeYnin NnaHeTapHomu moaenm

JlnHenvaTble cnekTpbl aroma u OCHoBaHuh Ans runotesbl bopa o
CTaumnoHapHbIx opbutax anekTpoHoB.HabnwaeHne
CNIOLUHbIX U NIMHENYaTbIX CNEKTPOB N3NyYeHUs
pasnuyHbix BewectB. ObbACHEeHne NuHenYaTbIX
CNEeKTPOB N3Ny4YeHus

5.2 CTtpoeHune atomMHOro 6 PaanoakTuBHOCTb. ObcyxaeHne BO3MOXHbIX TMNOTE3 O MOAENAX

aapa

Anbda, 6eta u ramma -
nanyyeHuns. CtpoeHune
aTOMHOro a4 pa.
HyknoHHas moaenb
aToOMHOro sgpa.
MN3oTonbl.PagnoaktneHbie
npespaLlleHuns. [Nepuog

cTpoeHnuns sapa. OnpegeneHue cocraea saep no
3ajaHHbIM MaccoBbIM U 3apsiAOBbIM YUCIaMm U no
NOJIOXXEHMNIO B NEPUOANYECKON CUCTEME
anemeHToB.AHanu3 N3MeHeHusi coctaBsa sapa n ero
NOSIOXXEHNA B NEPUOANYECKON CUCTEME NpU a-
paanoakTuBHOCTU.MccneaoBaHne TPEKOB a4acTul no
rotoBbiM poTorpacdpunam. ObHapyxeHne n namepeHue




nonypacnaga aToOMHbIX
anep

paanaymoHHoro ooHa C NOMOLLBIO 4,03UMETPA, OLEeHKa
€ro MHTEHCUBHOCTMN.

AHanus3 nonorn4ecknx N3MeHeHumn,

NPOUCXOAALLMNX NOA AENCTBUEM PaANOAKTUBHbLIX
nanyyeHun. icnonb3oBaHue pagnoakTuBHbIX
N3Ny4YeHun B MEANLMHE

2.3 AnepHble peakuum 7 ApepHble peakyuu. PeweHune 3agay ¢ nCnonb3oBaHNEM 3aKOHOB
3aKkoHbl cOXpaHeHuns COXPaHEeHUsA MacCcoBbIX U 3apsiA0BbIX YNCEN Ha
3aps40BOro u onpejeneHne pesynbTaTtoB S4EpHbIX peakuuin, aHanms
MacCCOBOrO YMCern. BO3MOXHOCTU UMM HEBO3MOXXHOCTU A4,EPHON
3Heprus ceasmn peakuyumn.OLeHKa aHeprum ces3n saep ¢
atomHbix saep. Ceasb ucnonb3oBaHuem opmynbl SnHwTenHa. ObeyxaeHne
MaccCbl N 3HEPTUMN. nepcneKkTuB UCMoNbL30BaHUSA ynpaBnsaemMoro
Peakyun cuHTesa n TepmosigepHoro cuHtesa. ObcyxaeHne npemmyLecTs
AeneHuns N 3KONOrnyecknx npobnem, CBsa3aHHbIX C S4EePHON
apep.YICTOUHMKN 3HEepreTukon
aHeprumn ConHuyawu
3Bé€34. ApepHas
aHepreTuka. [Jencreusa
paanoakTUBHbIX
N3Ny4YeHUn Ha XunBble
OpraHvu3mbl
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MoBTOpUTENBLHO-0600W AWM MoaYNb

MosTOpeHne n obobLuerHne
cofepXaHuna Kypca
dur3nkn 3a 7-9 knaccel

9

Cucremarunsaymsa n
obobLeHne npegMmeTHOro
COAEpPXKaHusA 1 onbiTa
LEATENbHOCTH,
NnpuoBpeTEHHOro

BbinonHeHue y4yebHbIX  3ajaHun, TpebyroLwmx
AEMOHCTpaLMn KOMMETEHTHOCTEN, XapaKTepusyroLmx
€CTECTBEHHO-HAY4YHYI0 TPaMOTHOCTb:

-NMPUMEeHEHNA nNOoNy4YeHHbIX 3HaHUU Ans Hay4HOro




npwv N3y4YeHunu Bcero
Kypca

P13k OCHOBHOIO
obuero

obpasoBaHus.
NMNoparoToBka K OCHOBHOMY
rocyaapCTBEHHOMY
3Kk3ameHy no usunke
ans obyvaumxcs,
BbiGpaBLUMX 3TOT
y4eOHbIN

npeamer

obbsACHEeHUs1 (buanmyeckux SBNEHU B OKpyXXatowewn
npupoje N NOBCEAHEBHOW XXU3HU, a TAKXKE BbiSiBIIEHUS
PM3NYECKUX OCHOB pAja COBPEMEHHbIX TEXHONOINN;

- MPUMEHEHUS OCBOEHHbIX 3KCMEPUMEHTAaNbHbIX YMEHUN
AnsnccnepoBaHus PU3NYECKUX ABNEHNW, B TOM Yucne
ANS NPOBEPKU rMNoOTE3 N BbIABNEHUS
3aKOHOMEpHOCTEN. PelueHune pacyéTHbiX 3a4a4, B TOM
yucne npeanonarato-wmux NCnonb3oBaHne pusnyecknx
MoAernen N OCHOBaHHbLIX Ha COAEepXXaHUN PasfnnyHbIX
pasaenoB Kypca puankn. BoinonHeHne n sawmra
rPynnoBbIX U NHAVNBUAYanNbHbIX MPOEKTOB, CBA3AHHbIX
C cogepXxaHuem Kypca pusnkm
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OBLEE KONMMYECTBO
YACOB MO NMPOrPAMME
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INEPEYEHD (KOJIU®HKATOP) PACIIPEJAEJEHHBIX 11O KJIACCAM ITPOBEPSIEMBIX TPEBOBAHHI
K PE3YJBTATAM OCBOEHHS OCHOBHOMH OBIIEOBPA3OBATEJIBHON ITPOTPAMMBI
OCHOBHOI'O OBUIETI'O OBPA3OBAHMA H 3JIEMEHTOB COAEPKAHHUA 11O ®PU3HKE

IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJILTATHI OCBOEHNSI OCHOBHOH OBPA3OBATEJIBLHOM
IMPOI'PAMMBI OCHOBHOI'O OBLIHET'O OBPA3OBAHUA

7 KIIACC
Koa . .
S — IIpoBepsieMble MpeAMETHBIE PE3YAbTATHI 0CBOCHHS OCHOBHOH 00pAa30BaTEIbHOH NPOrpAMMBI OCHOBHOTO
pe3yAbTATA o0mero odpazoBanns
1.1 MCIOIb30BATh H3y4€HHbIE TTOHATUA
T pasnuuaTh ABJIEHHS MO OMUCAHUIO WX XApPAKTEPHbIX CBOHCTB H HAa OCHOBE OIBITOB, AEMOHCTPHPYIOLIHX AaHHOE
' dusnueckoe sBneHHE
PacmoO3HaBaTh NPOSABJIEHHE H3YYEHHBIX (PU3NUECKHX SIBJICHUH B OKPYXKAIOUIEM MHPe, B TOM uHCIE (H3HUECKHe
13 SBJIGHHA B MPUPOAE, NPH 3TOM MEPEBOANTh NMPAKTHHECKYI) 337a4y B y4eOHYH, BBIACNATH CYILECTBEHHbIE CBOHCTBA
{npusHaky) GU3HYECKUX SBICHUH
OMKCHIBAaTb W3Y4eHHbIC CBOWCTBA Tel W (U3HUECKHE ABIEHHSA, HCMONb3Yyd (PU3HYeCKHE BENUYMHBI, MPU OMHCAHHU
L4 MpaBUJIBHO TPaKTOBaTb (PH3MYECKUH CMBICA HCMOJb3YEeMBIX BENHYHH, HX OOO3HAY€HHS H €AMHHLbI (PH3MYECKUX
' BEJIMYHMH, HAXOAUTH (POPMYJIbL, CBA3BIBAIOLINE NAHHYK) (DH3HUECKYIO BEJIMYHMHY ¢ APYTHMH BEJIHYHHAMH, CTPOUTH
rpadukH H3Y4EHHBIX 3aBUCHMOCTEH PU3HISCKUX BEJIHYHH




1.5

XapaKkTepUu3OBaTh CBOHCTBA TCJ, clm3nqecm/1e ABJICHHA H NPOLECCHI, HCIIOJIb3YA HU3YYCHHBIC 3aKOHBI, ITPH 3TOM NaBaTh

CIIOBECHYIO (hOPMYJTHPOBKY 3aKOHA U 3aIIHChIBATH €10 MATEMATHYECKOE BHIPAKEHHE

1.6

OoOBACHATL (PU3NUECKHE SIBJIEHHS, MPOLECCHI H CBOHCTBA TeJI, B TOM YHCNE U B KOHTEKCTE CHUTyalMil MPaKTHKO-
OPHEHTHPOBAHHOTO XapakTepa: BBIABIATL NPHYHHHO-CNEACTBEHHbIC CBSA3H, CTPOHTb OOBSACHEHHE H3 1 — 2
JIOTHYECKHX ILAroB ¢ onopoil Ha 1 — 2 u3ydeHHBIX CBOIiCTBa (PH3MYECKUX sABNEHWH, (DH3MYECKHUX 3aKOHA WIH

3aKOHOMEPHOCTH

1.7

peIIaTe pacyETHbIC 3a1a4u B 1 — 2 nelcTBYsA, HCTIONB3Ys 3aKOHBI M (POPMYJIBI, CBA3BIBAIOIINE PH3NUECKHE BETHYHHBL:
Ha OCHOBE aHAJIH3a YCJIOBHS 3a/1a4H 3aMHCHIBATH KPATKOE YCIOBHE, MOACTABIATL (PU3NUECKHE BEIUYHHbI B (POPMYJIbI
M NPOBOAUTb PAcuéThl, HAXOAHTb CMpaBOUHblE MJAHHbIE, HeoOXOOHMBblE MNA pelleHHd 3adgad, OLEHHBATh

PCaNCTHYHOCTD l'IOJ'Iy‘-leHHOI:'i (busuqecmﬁ BCJIHYHMHDBI

1.8

pacmno3HaBaTh NMpobneMbl, KOTOPbIe MOKHO PELIHTh MPH MOMOLIH (H3HYECKHX METONOB, B ONMKUCAHWH HCCNENOBAHUA
BLIZICJIITh NPOBEPAEMOE MPEANONOKEHHE (THNOTE3Y), PasjuuaTh W HHTEPNPETHPOBATH MONYYEHHBIH PEe3yJbTar,

HaXOauTh omubku B XQAe OINbITa, ACJIaTh BBIBOABI IO €0 PE3yJIbTaTAM

1.9

MPOBOAUTE ONbITBI MO HAOMOAEHHK (Pu3MuEecKHX ABNeHUHA MM (U3HYECKHX CBOMCTB Tel. (HOpPMyIHpOBaTh
NpoBepsieMble NMPEANONOKeHUsA, cOOUpaTh YCTaHOBKY H3 MpEAJNIOKEHHOro o0opynOoBaHHS, 3aNIHChIBATh XO[, ONbITA U

($bOpMyIHPOBATDH BHIBOABI

1.10

BBIMOJHATD MPAMbBIC H3MCPCHHA € HCMOJb30OBAHUEM aHAJIOTOBBIX U L[H(l)pOBbIX l'IpH60p0B, 3aMHUCBIBATD MOKa3aHHuA

npubOPOR ¢ yHETOM 3a1aHHOI aOCOMFOTHOI MOrPELIHOCTH H3MEPEHHH

NPOBOANTh HCCNENOBAHHE 3aBHCHMOCTH OAHOH (pH3M4YECKONl BENHYHMHBI OT APYrod ¢ HCHOJIB30BAHHEM MPAMBIX
M3MEPEHHIl, yHaCTBOBATH B IJIAHHPOBAHHH y4e€OHOro HCCIeNOBaHus, COOUPATh YCTAHOBKY H BBINOJIHATL H3MEPEHNU,
crenys MpeaNoKeHHOMY TUIaHy, (PUKCHPOBATh Pe3yJbTaThbl MOJYUYE€HHOH 3aBUCHMOCTH (PM3MYECKHX BENHYHH B BHOE

NpEAIOKCHHDBIX TabNIuL U I‘pa(l)I/IKOB, AC€IAaTb BBIBOADI IO PE3YJbTaTaM HCCICOOBAHHA




1.12

NPOBOAHTh KOCBEHHbIE H3MEPEHHs (PU3MYECKHX BEJIUYMH, CNEAyA NPEAJOKEHHONH MHCTPYKIMH. NPH BbIMOJHEHUH

U3MepeHHil COOHPATh 3KCIEPHMEHTAJIBHYIO YCTAHOBKY H BbIMHCIIAThL 3HAMEHHE HCKOMOH BETHUHHbI

1.13

cobmoaaTs npaBuia TeXHUKH Oe30macHOCTH npu pabore ¢ naboparopHeiM 000pyaOBaHHEM

1.14

YKa3bIBaTh NPHHLHUIBEI ASHCTBHS MpHOOPOB M TEXHHYECKHX YCTPOHCTB, XapaKTePH3OBATh NPHHLHUIBI JeHCTBUA
M3YUEHHBIX MPUOOPOB H TEXHHYECKHX YCTPONCTB ¢ MOMOLIBIO WX OMMCAHMS, HCMOJNB3YS 3HaAHHA O CBOMCTBAx

('l)I/ISH‘{eCI(HX ABJACHUH 1 HeoOXOOUMBbIE (I)I/ISH‘ICCKI/IC 3aKOHbI U 3aKOHOMCPHOCTH

1.15

MPUBOOUTE MPUMEPDI (HAXOOUTE HHOPMALMIO O MPHMepax ) MPaKTHUECKOTO HCMONb30BaHHA (PH3HYECKHX 3HAHHII B
MOBCEAHEBHOH >km3HH Ui obecneueHus OesonmacHoct npu ofpawenun ¢ npubopaMu U TEXHHYECKHMH
YCTPOHCTBAMH, COXPAHEHUS 3M0POBb H COOIOACHHS HOPM HKOJIOTHYECKOTO MOBEAEHHS B OKPYKAOLIEH Cpene

1.16

OCYLIECTBNIATh OTOOP HCTOUHHKOB HH(popMaumu B cerH HHTepHeT B COOTBETCTBHH C 3aJaHHBIM TMOHCKOBBIM
3aMpOCOM, Ha OCHOBE MMEIOLIMXCA 3HAHWUH U NMyTEM CpPaBHEHHS Pa3NHYHBIX HCTOYHHKOB BBIOENATH HH(opMaLio,

KOTOpas ABJACTCA MPOT uBopethoﬁ UM MOXKET OBITh HEAOCT: OBepHOﬁ

1.17

MCTIONB30BaTh MPH BBIMOJHEHHH Y4eOHBIX 3aJaHHil HAy4YHOMOMYJSPHYIO JIHTEPATYPy (PU3HYECKOTO COmepIKaHHA,
CIPAaBOUHBIE MaTePHANBI, pecypenl ceTu HHTepHeT, BIafeTh NPHEMAMH KOHCIIEKTHPOBAHHS TEKCTA, NMpeodpa3zoBaHmsa

MHPOPMALIMH H3 OAHOH 3HAKOBOH CHCTEMBI B IPYTYHO

1.18

co37aBaTh COOCTBEHHBIE KPATKHE NMHUCBMEHHBIE H YCTHBIE COOOIEHNs HA OCHOBE 2 — 3 HCTOMHHMKOB MH(pOpMaLuH
dusnueckoro comep:kaHus, B TOM 4YUCHE MyONHYHO AeNaTh KpaTkie COOOLIeHHS O pe3yabTaraX MPOEeKTOB WIH
yueOHbIX HCCNeNOBaHMH, MPH 3TOM TIPAMOTHO HCMOJIb30BAaTb M3YY€HHbIH MOHATUHHBIN anmapaT kypca (u3uku,

COINPOBOXKAATL BLICTYINICHHE NPE3eHTALUEH

1.19

NPH BBIIOJHEHUH Y4€OHBIX NMPOEKTOB H HCCIENOBAHUH pacnpenessaTe O0A3aHHOCTH B IPYIINE B COOTBETCTBHH C

MOCTABJICHHBIMH 3aaa4aMH, CIICAUTD 34 BBINMOJIHCHHEM IJIaHa ﬂeﬁCTBHﬁ, aaeKBaTHO OLICHHBATH CcOOCTBEHHBII BKJIaqx B




NeATebHOCTb IPYMIIbI, BHICTPAUBATh KOMMYHHKATHBHOE B3aHMOACHCTBHE, YHHTBIBAs MHEHHE OKPYXKAFOILHX

8 KVIACC
Koxn . .
ApOBEpEMOro IIpoBepsiemMbie NpeAMETHBIE PE3YJIBTATHI 0CBOCHHS OCHOBHOH 00pAa30BATEILHONH NPOrPAMMBI OCHOBHOTO
pesyIbTATA obmero ofpasoBanus
11 HCIIONIB30BATh MOHATHS
1 pasnuuaTh SBJEHHS MO OMHCAHHIO MX XapPAaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, AEMOHCTPHPYIOLINX AAHHOE
' usnueckoe ABIEHNE
pacro3HaBaTh NPOSABICHHE H3YUEHHBIX (PUIHUECKHX SBJIEHUI B OKPYXKAKIIEM MHpe, B TOM qucie (uznueckue
1.3 ABNICHUS B MpHpoAe, MPH STOM MEPEBOAUTb MPAKTHUECKYIO 3a7auy B yueOHYI0, BbIOCNATh CYLIeCTBEHHbIE CBOHCTBA
(npu3Haku) PpU3MYECKUX ABICHHIT
OIHUCHIBATL H3YUEHHbIE CBOWMCTBA TeN U (pH3MUYECKHE SBIEHHSA, HCTONB3yd (PU3HUECKHe BEJHYHHBI, MPH OMHCAHUH
. NPABWIBHO TPAKTOBATh (DU3MYECKHI CMBICA HCHOJB3YEMBIX BEIUUUH, OOO3HAYEHUS M ENHHHLBI (PUZHIECKUX
' BEJIMYMH, HaXOMUTh (DOPMYJIBI, CBA3BIBAOLINE JAHHYK (PH3HUECKYIO BEIMYMHY ¢ APYTUMH BEIMYMHAMH, CTPOHTH
rpadHKky H3y4eHHbIX 3aBUCHMOCTEH PU3HUECKHX BETHMYHH
T XapaKTepH30BaTb CBOHCTBA TeJl, (PU3HUECKHE ABJIEHUS U MPOLECChl, MCMONb3ys H3yUYeHHBIE 3aKOHBI, MPH 3TOM JaBaThb
' CIIOBECHYIO (POPMYJIHPOBKY 3aKOHA H 3aMHCHIBATh €r0 MaTEMaTH4ECKOE BbIpakeHHe
OoOBACHATL (pH3HYECKMEe TMpoLecChl H CBOMCTBA TeJ, B TOM 4YKCIe H B KOHTEKCTE CHTYaLHil MpPaKTHKO-
16 OPHEHTHPOBAHHOIO XapakTepa. BbISBJIATL NPHYHHHO-CJIEACTBEHHbIE CBA3M, CTPOMTH OOBACHeHHe u3 1 — 2
JOTMYECKUX IIAroB ¢ MOMOWBK 1 — 2 U3YYEHHBIX CBOMCTBA (DU3HYUECKHX ABJICHHH, (PUIHUECKHX 3aKOHA HJIH




3aKOHOMEPHOCTH

1.7

pelaTh pacyETHBIE 33a41 B 2 — 3 mefcTBHSA, HCNONB3Ys 3aKOHBI H (POPMYJIbI, CBA3BIBAKOIINE (DUIHUECKUE BETHUHHBI:
HA OCHOBE aHAJIM3a YCJIOBUSA 3aa4M 3alHCHIBATH KPATKOE YCJIIOBHE, BBIABJISITH HENOCTATOK JAHHBIX [ PELISHUs
3amaqy, BBIOMpaTb 3aKOHbI W (POpMyJbl, HEOOXOAHMBIE AN €€ peLieHHs, MPOBOAMTH PacuéThl H CPABHHBATH

MOJYYCHHOC 3HAUYCHUC (busuqecxoﬁ BCJIHYHHEBI ¢ USBCCTHBEIMH JaHHBIMH

1.8

pacCrno3HaBaTb l'Ip06JIeMbI, KOTOpPBIE MOKHO PCUWINUTE MNMpH MNOMOLIH (bHSI/I‘{eCKHX METOOOB, MCIMONB3yA ONHCAHHC
HCCJICAOBAHNA, BBIACIATE [IPOBEPIACMOC TPCANOJOXKCHHE, OLCHHBATh [PABHJIIBHOCTE MOPAAKA IMPOBCACHHS

HCCNICAOBAHHWA, ACNaTh BbIBOABI

1.9

NPOBOANTL OMBITBI MO HAOMIOACHHIO (H3MYECKHX ABNEHUH Wi (H3MYECKHX CBOHCTB Telx: (hOpMyJHpOBAThH
nposepseMble TPEANoONoKeHHs, cOOHPaTh YCTAHOBKY H3 MPENJOKEeHHOTO o0OpyANOBaHHS, OTMHCHIBATEL XO OMBITA H

(opMyHpPOBATE BHIBOIDI

1.10

BBITIOJIHATE MPAMBIC H3MCPCHHA C HCIOJB30BAHHCM aHAJIOTOBBIX l'lpl’l60p0B M OAaTYHKOB (bmnqecmx BCIIMYHH,

CPaBHHBATB PE3YJIBTAThI U3MEPEHHI C y4ETOM 3a7]aHHOMH a0COMOTHON NOrPEeLIHOCTH

NPOBOANUTL HCCJIEAOBAHHE 3aBHCHMOCTH OINHOH (PM3HYECKOH BEJIMYMHBI OT JAPYroil ¢ HCIONB30BAHHEM MPAMBIX
H3MEPeHHI: MIAaHHPOBATh HCCIeNOBaHHe, COOMPATh YCTAHOBKY M BBINMOJHATL H3MEPEHUS, CIAEAYS MPENJIOKEHHOMY
mnaHy, GpHuKCHpOBaTH pe3yJbTaThl MONYYEHHOH 3aBHCHMOCTH B BHAe TabnHL H rpadukoB, AenaTb BbIBOABI IO

pPE3yabTaTaM UCCACAOBAHNA

1.12

NpoBOANTDb KOCBCHHBIC H3MCPCHHA (buanecxnx BCIMYHMH: MJIAHHPOBATE H3MCPCHHA, co6upa1‘b SKCNCPHMECHTAJIBHYIO

YCTaHOBKY, CJEAYA MPEIJIOKEHHON HHCTPYKLIMY, U BBIMHCIATh 3HAUYEHUE BEJIHIHHBI

1.13

coOmoaTh npaBmwia TeEXHUKH 0e30macHoCTH npu pabore ¢ naboparopHeIM 000PYAOBAHUEM

1.14

XapaKTePH30BATh MPUHLUIbI ASHCTBUA H3YYEHHBIX NPHOOPOB H TEXHHYECKHX YCTPOHCTB ¢ ONOPOH HAa MX OMMCAHHS,




HCTIONB3Ys 3HAHHS O CBONCTBAX (PH3HUECKUX SBJEHHUH U HEOOXOANMbIE (PH3HYECKHE 3aKOHOMEPHOCTH

1.15

pPacrno3HaBaTh MNPOCTbIE TEXHHYECKHE YCTPONHCTBA M M3MEPHTENbHbIE NPHOOPBI MO CXE€MaM H CXeMAaTHYHBbIM
PHCYHKaM, COCTABJISATH CXEMBl 3JEKTPHYECKHX LENeH ¢ MOCAeAOBATEAbHBIM M MApaUIe/IbHbIM COSIHHEHHEM

JICMCHTOB, pa3jinvasd YCJIOBHEIC 0003HauUeHHS 3JIEMEHTOB INCKTPHUYCCKHX uenei

1.16

NPHBOAUTD TMpUMeEpE] {(HAXOOUTb WHPOPMALIMIO O MPUMEPax) MPaKTHYECKOrO UCMOIb30BaHUA (PH3UYECKUX 3HAHUH B
MOBCEOHEBHON JKH3HH AN olecrniedeHHs Oe3omacHOCTH npu OOpalleHMH ¢ mNpHOopaMM H TEeXHHYECKHMH

YCTPOHCTBAMH, COXPAHEHHs 310POBbs U COOMOACHHA HOPM 3KOJIOTHHYECKOTO NOBEAECHHUS B OKPYKAIOLIeH cpene

1.17

OCYILECTBJIATE MOHCK MH(POpManuu GH3HUECKOro copep:KaHus B ceTH HHTepHeT, Ha OCHOBE MMEHOLIHMXCA 3HAHHH H
NyTEM CPABHEHUS AOMOJNHHTENBHBIX HCTOYHHKOB BBIASIATh HH(OPMALIHIO, KOTOpPAs SABJISAETCA NMPOTHBOPEHHBOH HIH

MOJKET ObITE HEOOCT: OBepHOI:'i

1.18

HCIIOJIb30BATh MpPH BBHIMOJHEHWH y4eOHbIX 3aJaHHil HAyYHO-MIOMYJNSAPHYIO JIUTEepaTypy (U3HUECKOro COmepsKaHHs,
CMpaBOYHbIE MaTEPHANBI, pecypchl ceTH MHTepHeT, BnageTh MpUéMaMy KOHCTIEKTUPOBAaHHA TeKCTa, mpeobpasoBaHusA

HH(pOPMALINH U3 OIHOI 3HAKOBOI CUCTEMBI B IPYTYIO

1.19

CO31aBaTh COOCTBEHHBIE NMHCBMEHHBIE M KpaTkHe YCTHbIE coobmeHns, 00obmas nHGOpPMALMIO H3 HECKOJBKHX
HCTOYHHKOB (JHM3HYECKOTO COJEPKAHHsA, B TOM 4HCAEe NyONMYHO TNPEACTABIATb PE3yJbTaThl NPOEKTHOH HIH
HCCNENOBATENbCKON AEATENBHOCTH, TNPH 5TOM I'PAMOTHO HCIIONB30BaTh M3YUeHHBbIH MOHATHIHBEIN ammnapaT Kypca

d)HSI/IKH, COMpPOBOKAATDE BRICTYTJICHHE npeseﬂrauueﬁ

1.20

NPH BBIMOJIHEHUH YUeOHBIX NPOEKTOB U HccaenoBaHNH (pH3HYECKIX MPOLIECCOB pacnpenesTh 0053aHHOCTH B IpyIne
B COOTBETCTBHH ¢ NMOCTABJICHHBIMU 3a7a4aMH, CIEAHThH 3a BBINOJIHEHHEM IUIAaHA ACHCTBUH U KOPPEKTHPOBATH €ro,
a/ICKBaTHO OLEHHMBATb COOCTBEHHBIH BKNAJA B JAEATENbHOCTb TPYMIBL, BBICTPAHBATH KOMMYHHKATHBHOE

B3aHMOOESHCT BUC, MPOABIAA TOTOBHOCTE pa3plllaTb KOH(i).]'lI/IKTbI




9 KIIACC

Kox IIpoBepsaeMble NpeaAMETHDbIE Pe3yAbTATHI 0CBOEHHSI OCHOBHOH 00pa30oBaTeIbHOH MPOrpaMmMbl OCHOBHOIO
;::ylf:::::.mo ofwero obpasosanns
1.1 UCTONB30BaTh 3Y4EHHbIE TTOHATHA
12 pasnHyaTh SBJIEHUA MO OMHCAHWIO MX XapaKTEpHbIX CBOMCTB M HA OCHOBE ONBITOB, NEMOHCTPHPYIOIIHX NAHHOE
' du3HIeCKOE SABICHHE
pacno3HaBaTh MPOSBJIEHHE H3YUYEeHHBIX (DH3MYECKUX SBJICHMH B OKPYXKAIOIUEM MHpE, B TOM YHCNEe (PH3HUECKHE
1.3 SBJIEHUA B MPHPOJE, MPH ITOM MEPEBOJHTH MPAKTHHECKYIO 33734y B y4eOHYIO, BbIAEIATH CYIIECTBEHHBIE CBOIICTBA
(npusHaku) PpU3HYECKHX ABIECHUI
ONMCHIBATE H3yHMEHHBIE CBOICTBA Tes M (DU3MYECKHE SABJIEHHS, MCTIONB3Ysl (PU3HUECKHE BEJIHYHHBI, TPH OMHCAHUH
14 TNPaBHJIBHO TPaKTOBaTb (DH3MYECKHUI CMBICH HCMOJAb3YEMBIX BENHYHH, O0O3HAUeHMA M eNMHMUBI (H3MYECKHX
' BEIMYMH, HAXOOUTE (DOPMYJIbL, CBA3BIBAIOLINE JAHHYIO (PH3HUECKYIO BENMYMHY C APYTHMMH BEJIHYHHAMH, CTPOHTDb
rpaHKH H3Y4eHHBIX 3aBUCUMOCTEI (PH3HUECKUX BEIHYHH
s XapaKTepU30BaTh CBOICTBA Tel, (PH3UUECKHE ABJICHHs U MPOLECCHI, HCIOIB3Y H3YUEHHBIE 3AKOHBI, IIPH 3TOM JaBaThb
' CJIOBECHYIO (POPMYIIHPOBKY 3aKOHA U 3aIHCBIBATH €10 MATEMATHYECKOE BBIPAXKEHHE
1.6 OOBACHATE (PHU3HMYECKHE NPOLECCHl M CBOMCTBA TeN, B TOM YHCI€ H B KOHTEKCTe CHUTyaLHil MNpPaKTHKO-




OPHEHTHPOBAHHOIO XapaKTepa: BbLIBIATb NPHYHHHO-CICACTBEHHBbIE CBA3H, CTPOHTb OOBACHeHHEe u3z 2 - 3
JIOTHYECKUX LIArOB ¢ MOMOLIBK 2 — 3 M3Y4YEeHHBIX CBONCTBA (PU3MYECKHX SBJICHUI, (PU3MYECKHX 3aKOHA HJIH

3aKOHOMECPHOCTH

1.7

pelaTh pacuéTHble 3afauyd (OMUpalolecs Ha CHCTEMY W3 2 — 3 ypaBHEHHil), HCMOAb3Ys 3aKOHBI H (POPMYIJIbI,
CBA3bIBAIOIIHE (PH3MUECKHE BEJIMYHHBI: HA OCHOBE aHANIM3a YCJIOBHS 3aJaul 3aMUChIBaTh KPAaTKOe YCIOBUE, BbIABNATD
HEZOCTAKIIHE HIH H30BITOUHBIE JaHHbIE, BBIOUPAThL 3aKOHBI H (HOPMyIIbL, HEOOXOANMBIE I PELIeHH, NPOBOAHTD

Pacy€Thl U OLICHUBATb PEAJTUCTHYHOCTD NTONTy4EHHOTO 3HAUEHU (PU3HHECKOH BEJIHYHHbI

1.8

pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOXKHO PEIINTh NPH MOMOIM (PH3HUECKHX METOAOB, HCHONB3YA ONMHCAHHE
HCCNIEAOBAHUsA, BbIOCIATb NPOBEpsAEMOE TNPEANoONOKEHNHE, OLEHMBaTb MpPaBUIBHOCTb MOPSAKAa MpPOBEACHHA

HCCICOOBAHHA, OCNATE BBIBOALI, MHTEPNPETHPOBATE PE3YIIBTATDI HaOMoOeHui U ONBITOB

1.9

TMPOBOAMTE OMBITHI MO HAGMIOACHHIO QU3HUECKHX ABICHHI HIH (H3MYECKUX CBOICTB TE: CAMOCTOATENbHO cOOHpPaTh
YCTAHOBKY M3 H30BITOUHOrO HaOopa 00OpYyMOBaHMA, ONMUCHIBATH XOJA OMNBITA M €r0 PE3YIbTaThl, (OPMYJHPOBATH

BBIBOIbI

1.10

MPOBOANTH NPH HEOOXOAUMOCTH CEPUK MPAMBIX H3MEPEHHI, ONPEAEs CPEAHEe 3HAMEHUE H3MEPSIEMOIl BEJIMIHHbI
{dokycHoe paccTosHHe coOuparoweii JUH3bI), OOOCHOBBIBATH BBEIOOP cmocoba H3MepeHUsA (H3MEPHTENIBHOTO

npudopa)

MPOBOAMTL MCCIENOBAaHHE 3aBUCHMOCTEH (U3HUECKHX BEJNHYHH € HCIONB30BAaHHEM TNPSAMBIX H3MEPEHHIt:
TUIAHHPOBAaTh HCC/IENOBAHHE, CAMOCTOATENBHO COOUpaTh YCTAHOBKY, (PUKCHPOBATH pPe3yNBTaThl IMOJYHEHHOH

3aBHCHMOCTH (DH3MYECKUX BEJIMYHH B BUAE TaOMHIM rpad kOB, A€1aTh BBIBOABI 10 Pe3YJIBTaTaM HCCIEOBAHUA

1.12

MNPOBOAUTH KOCBCHHBIC H3MEPCHHA [l)H3quCK11X BCJIMYHH INIAHHPOBATH U3MCPCHNA, CO6HpaTb SKCIICPHMCHTAJIBHYIO
YCTAHOBKY H BbIMOJIHATD HW3MEPCHHA, CICOyA l'lpeI[.l'IO)KeHHOﬁ HHCTPYKLUHH, BBIHHCIATE 3HAYCHHEC BCIWYHWHDBI H

AHAJIU3KPOBATE MOJIyYEHHbIE Pe3yNbTaThl ¢ Y4ETOM 3aJaHHON MOrPELIHOCTH U3MEepeHUH




1.13

cobmoaaTh npaBuina TeXHUKH Oe3omacHocTH npu pabote ¢ nabopatopHeiM 000pyaOBaHHEM

1.14

Pa3/IM4aTh OCHOBHBIE MPH3HAKH H3YYEHHBIX (PU3HIECKHX MOJENeH: MaTepHalbHasA TOUKa, abCOMOTHO TBEPIOE TENO,

TOUYEYHbIH HCTOYHHK CBETA4, JIy4, TOHKaA JIHH34, IJIAHCTApHasA MOACJIb aTOMAa, HYKJIOHHAA MOAECJIb QTOMHOI'O AApa

1.15

XapaKTePHU30BATh MPHHIHUITB! EHCTBHS H3YUEHHBIX MPHOOPOB H TEXHHUECKHX YCTPOHCTB C OMOPOH Ha X OMHMCAHMA,

HUCIIOJIB3YA 3HAHHA O CBOCTBax (I)HSI/lquKI/IX ABJAEHUH 1 HeoOXOOUMBble (bnanecxne 3aKOHOMCPHOCTH

1.16

HCMONB30BaTh CXEMbl H CXEMATHYHBIC PHCYHKH HM3YUY€HHBIX TCXHHYCCKHX YCTpOﬁCT B, H3MCPHTCJIBHBIX l'lpH60p0B H
TEXHOJOTHYCCKHX MPOLECCOB MPH PECUICHHH yqe6ﬂo-npaxmqecmx 3aga4, ONTHUYECCKHE CXCMbl A MOCTPOCHHA

n300pakeHHH B IIOCKOM 3epKaje u cobuparomeii uHze

1.17

NPUBOAHTL NPHMEPE! (HAXOANTb HHPOPMALHIO O NPUMEPax ) NPaKTHYECKOTO HCMIONb30BaHUA (HH3MIECKUX 3HAHMII B
MOBCEAHEBHOH ku3HH 1A obecneuenns OesonacHocTn mnpu obOpameHun ¢ npubopamMu M TEXHHYECKHMH

YC‘T]JOI:'iCTBaMH, COXPAHCHHA 300pOBbA U cobnoaeHus HOPM SKOJIOTHYCCKOro MNOBEACHHUA B oxpyx(alomeﬁ cpeac

1.18

OCYLUECTBIATE MOHCK HMH(pOpMAaLHH (PU3HUECKOrO comep:kaHusd B ceTH HHTEpHET, CaMOCTOATENbHO (GOpMyIHpYS
MOMCKOBBIH 3ampoc, HAaXOOHTb TNYTH OMNpeleNieHHs NOCTOBEPHOCTH MOJYyYeHHOH HH(pOpPMaUMH Ha OCHOBE

HMEHOLI X CS 3HAHHH H JAOIMOJNHUTE/IBHBIX HCTOYHHKOB

1.19

HCTIONB30BaTh MPH BBINOJIHEHHH Y4€OHBIX 3aAaHUil HAyYHO-NONMYJIPHYIO JIUTEPATYPyY (PU3HUECKOro ComepiKaHus,
CTIPaBOMHBIE MAaTEPHABL, pecypehl ceTu FHTepHeT; BaafeTh NpHEMaMH KOHCIIEKTHPOBAHUS TEKCTa, Npeodpa3oBanHus

WH()OPMaLUH U3 ONHOH 3HAKOBOH CHCTEMBI B APYTYIO

1.20

€031aBaTh COOCTBEHHBIE MHCbMEHHbIE H YCTHbIE COOOLIEHHA HA OCHOBEe MH(OPMALMH H3 HECKONBKUX HCTOUHHKOB
dusndgeckoro comepkaHHsd, MNyONHYHO TIPEACTABIATE Pe3yNbTaTbl MPOEKTHOH HMIH  HCCIEAOBATENBCKOl
AEATENbHOCTH, MPH 3TOM IPAMOTHO HCNIOJIb30BaTh H3yUeHHbIH NOHATHIHBIH annmapaT U3y4aeMoro pasaesna (H3HKH 1

COMPOBOXK/ATh BHICTYIUIEHHE NPE3EHTALNEH ¢ YIETOM OCOOEHHOCTEH ayAUTOPHH CBEPCTHHKOB
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NPH BBINOJHEHHH Y4eOHBIX NPOEKTOB M HCCINOBAHHH (DH3HYECKHX INPOLECCOB pacHpeneniaTb OOA3aHHOCTH B
TPYIINE B COOTBETCTBHH ¢ MOCTABACHHBIMH 3aJa4aMH, CISUTD 3 BHIMOJIHEHUEM IJIAHA ACHCTBUH U KOPPEKTHPOBATH
€ro, afeKBaTHO OLICHHBaTb COOCTBEHHBI BKJIAL B OEATENbHOCTH TPYMNNbI, BBICTPaHBaTP KOMMYHHKATHBHOE

BS&HMO,HeﬁCTBHe, MpoABJIAA FOTOBHOCTE pa3pellaThb KOHd)J'[I/IKTb[




IMPOBEPAEMBIE DJIEMEHTBI COIEP)KAHHUA

Kon Kon
ITpoBepsieMble 31€MEHTBI COACPAKAHUA
paznena JJIEMEHTa
MEXAHNYECKHE ABJIEHIA

8.1 MexaHnnueckoe asmxeHue. MarepuaneHas Touka. Cucrema orcuéra

3.2 OTHOCHTENBHOCTE MEXAHHYECKOTO ABIDKEHHA

83 PaBHOMEpHOE NPAMONHHENHOE NBHKEHHE

o HepasHomepHOe mnpAMosnHelHOe ABH:KeHHe. CpefHss M MIHOBEHHas CKOPOCTb TeNa IpH
4 HEPABHOMEPHOM /IBHKEHHHU

85 YckopeHue. PaBHOYCKOpeHHOE NPAMONTHHEHHOE ABHKEHHE

g 8.6 CeobonHoe nagenue. OnbiThl ['anunes

87 PaBHOMepHOe ABIKeHHe Mo OKpy:kHOCTH. Ilepuon u dactora obpawenus. JIiHeiiHag u yriaosas
' ckopocTU. LIeHTpocTpeMHUTENBHOE YCKOpEeHHe

88 Ileperiii 3akoH HetoTOHA

89 Bropoii 3akoH HetoToHa

8.10 Tpetuii 3akoH HetoToHa

811 IIpuHUMN CYNepro3ULUNA CHIT

812 Cuna yrnpyroctu. 3akoH I'yka

8.13 Cuna TpeHUA: CUJIa TPEHUA CKOJIbKEHHS, CUJIa TPEHUA NOKOs, Apyrye BHAbI TPEHUA




3.14

Cuna TS)KeCTH H 3aKOH BCeMHPHOTO TATOTEHHs1. Y CKOpeHHe CBOOOAHOrO NaieHUs

8.15 Asmxenue miuaner Bokpyr Connna. Ilepsas kocMuyeckas ckopocts. HepecomocTs 1 neperpysku
3.16 PaBHOBecHE MaTepHaNbHON TOUKH. ADCOIOTHO TBEPAOE TENO
3.17 PaBHOBecHE TBEPAOro TeNa ¢ 3aKPEIUIEHHON OCBIO BpaleHus. MoMeHT cuibl. LieHTp TsxecTH
8.18 Hmnynec Tena. H3menenne umnynsca. Hmmyisc cunel
8.19 3aKOH COXPAaHEHHs] HMITYJIbCA
820 PeaxTiBHOE IBHXEHHE
821 Mexanu4eckas pabora H MOILHOCTD
822 Pabora cun tsxecTH, ynpyroctH, TpeHus. CBsisb 3Hepruu u padboTsl
823 IMoTeHimanbHas 3HEPrus TeNa, MOAHATOrO Ha/l NOBEPXHOCTBLIO 3eMIHU
824 IMoTeHumanbHas 3HEPrus CKaTOH NPYXKHUHBI
825 Kunernueckas 3neprus. Teopema 0 KHHETHUYECKOH 3HEPIHH
8.26 3aKOH COXPaHEHHs] MEXaHHYECKOH 3Hepruu
IMpakTuueckue paboTsr:
OnpeneneHue cpefHell CKOPOCTH CKOJBXEHHA Opycka MNHM IBHXKEHHS LIapHKa MO HAKJIOHHOM
rockocTd. OnpeneneHye yCKopeHHsA Tela NMPpH PaBHOYCKOPEHHOM IBH)KEHHH MO HAKJIOHHOM
327 TUIOCKOCTH.

HccenenoBaHue 3aBUCHMOCTH TYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBHIKEHUH (€3 HA4Ya IbHOM
CKOPOCTH.

IIpoBepka rHMOTE3bl: €CJH MPH PAaBHOYCKOPEHHOM ABI)KEHWH O€3 HayalbHOH CKOPOCTH MYyTH




OTHOCATCS KaK PAIl HEUETHBIX YHCEJ, TO COOTBETCTBYHOILHE NPOMEXXYTKH BPEMEHH OJHHAKOBBI

HcenenoBaHne 3aBUCHMOCTH CHJIBI TPEHHsT CKOJBXKEHHSA OT CHJIbI HOPMAJbHOTO JABJICHUS.
Onpenenenue kodpduuueHTa TpeHHS cKonpkeHHd. OmnpeneneHHe KECTKOCTH MPYXKUHBIL
Onpenenenue paboThl CUJIbI TPEHUSA TPH PABHOMEPHOM MBHKEHHH Tella MO TOPU3OHTANbHOMN
nosepxHocTu. OnpenenexHne paboThl CHIBI YIIPYTOCTH NMPH MOABEME Tpy3a ¢ HCIONB30BAHHEM

HEMOABHXHOI'O H MOABHXKHOTI'O O10K0OB

828

Ousnueckue SBJICHHA B MPUPOAE. NMPHIKMBLI U OTIHBBI, ABHKEHHE IUIaHeT COIHEYHOH CHCTEMB,

PCAaKTUBHOEC OABUKCHHUE JKHBbLIX OPraHH3MOB

829

TexHnveckue YCTPOﬁCT Ba. CMMTHOOMETP, OATYHKH MOJOKCHKA, pPAaCCTOAHHA H YCKOPCHHA, PAKETHI

MEXAHHWYECKHE KOJIEBAHIA 1 BOJIHBI

9.1 KonebatenbHoe npmkeHue. OCHOBHBIE XapaKTEPHCTHKH KonebaHHil: Mepuo, 4acToTa, aMIUTHTY A
iy MaremaTuueckuii W NpPYKUMHHBIH MasATHUKH. [IpeBpalueHue B5Heprud Mpu KojebaTenbHOM
' IBHKEHHH
93 3aryxatouiue konebaHus. BeiHyxaeHHble konebanuA. PesoHaHC
Mexanuyeckue BodHBL. CBoiicTBa MexaHWueckHX BOJH. IlpomoneHbie W MOMEpeyYHble BOJHBI
94 JinHa BOJIHBI M CKOPOCTb €€ pacrnpocTpaHeHua. MexaHn4eckue BOJHBI B TBEPAOM Tele,
CeHCMHYECKHE BOJIHBI
9.5 3Byk. ' poMKOCTb U BbICOTa 3ByKa. OTpaskeHHEe 3BYKa
9.6 HHbppa3Byk U yabTpa3ByK
97 ITpakTueckue paboThl:

Onpeneneﬂl/le YaCTOTEI H NEpHOOa KonebaHHi MaTeMaTHYeCKOro MasTHHKA.




Onpenenenue 4acTOTH H NePUOAA KonedaHuii NPy HHHOIO MaATHHKA

HecnenoBaHue 3aBHCHMOCTH NepHoaa konebaHHi MOABELIEHHOTO K HUTH IPy3a OT JJIMHBI HUTH.
HcenenosaHne 3aBHCHMOCTH MMepHoaa KoneOaHHH MpPYKHHHOIO MAasTHHKa OT MacChl Ipysa.
IIpoBepka He3aBUCHMOCTH Nepuona KoJedaHWH rpysa, NOABEIIEHHOro K HUTH, OT Macchl Ipy3a H

KECTKOCTH NpykuHbL. M3Mepenue yckopenns ¢cBoOOIHOrO naaeHus

9.8

®uzuueckue SBJCHHS B NpHpOoAe: BOCIPHUATHE 3BYKOB JKHBOTHBIMH, 3CMIICTPACCHHE,

CeHCMHYECKHE BOJIHEI, LlyHAMH, 3X0

9.9

TexHuveCKHe yCTPOHCTBA: IXONOT, HCMIONb30OBAHUE YIIBTPA3BYKa B ObITY H TEXHHUKE

SJIEKTPOMATHUTHOE ITOJIE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DNEeKTPOMArHUTHOE NMOJE. HIEKTPOMArHUTHBIE BONHBL. CBOICTBA 3JI€KTPOMArHHTHBIX BOJIH

10.2 Ilkana 3neKTPOMATHUTHBIX BOJTH
103 DnexTpoMarauTHas npupoaa ceera. CkopocTs cBeta. BonHoBRIE CBONCTBA CBETA
10 " IpakTuueckue paboThI:

' H3yueHHe CBOHCTB 31€KTPOMAarHUTHBIX BOJIH € MOMOLIBIO MOOHJIBHOTO Telae(hoHa

Iy Pusnyeckue ABNECHHA B NMpupode: OHOMOTHYECKOEe AEHCTBHE BUAHMOTO, YJIBTPa(HONETOBOTO M
' PEHTTEHOBCKOI'O U3JTy4€HHH

10.6 TexHuueckne yeTpoiicTBa: HCMOAb30BAHHE 3JeKTPOMATHHTHBIX BOJIH sl COTOBOH CBSA3H

CBETOBBLIE ABJIEHNA

11

111

Jlyuesast monens cBeta. Mcrounnku ceera

112

IMpamonuHeiiHOe pacnpoOCTPaHEHHE CBETA




113

Orpaxenne cera. [Inockoe 3epkano. 3aKOH OTPaKEHHS CBETA

114

IMpenomaeHue cBeta. 3akoH npenomieHns ceera. [101HOe BHYTpPEeHHEE OTPaXKEHHE CBETA

11.5

JIunza. Xon nyqeil B nuH3e

11.6

OnTaueckas cucrema oToannapara, MUKpPOCKOINA U TENECKONa

11.7

I'na3 kak ontuveckas cucreMa. bin3opykocTe H NabHO30PKOCTh

11.8

Paznoxenue Oenoro csera B cmektp. Omnbirbl HeroToHa, CrnoXkeHHE CHEKTPaJbHBIX LIBETOB.

Hucnepcus csera

11.9

IMpakTuueckue paboTeL:

HccnenosaHHe 3aBUCHMOCTH YIJIa OTpaskeHHs CBETOBOTO JIyda OT YIJa NaJeHHs!.

H3ydeHune XapaKTepHCTHK H300pakeHHs NpeaMeTa B IIIOCKOM 3epKale.

HCCHeﬂOBaHHe 3aBUCHMOCTH yrIjla NPEIOMJICHHA CBCTOBOrQ Jiyda OT yIjia IMagCHus Ha rpaHHuLe
«BO3JIYX — CTEKJIOY.

ITonyyenune uzoGpaskeHHH ¢ MOMOLIbIO coOHparoLIeil THH3bL.

OnpeneneHue GOKYCHOTO PACCTOAHHA U ONTHYECKOH CHJIIbI COOMpPAIOLLEil IHH3bI.

OmBITH IO PA3NOKEHHIO O€JION0 CBETA B CIIEKTD.

OnbITH! MO BOCTIPHATHIO LBETA PEIMETOB NPH UX HAOMIOAEHHH Yepe3 LIBETOBbIE (PHIIBTPBI

11.10

Duzuveckue ABJIEHUS B npupoae: 3aTMCHHSA COHHLIa H HyHbI, IBETA TEJ, ONITHYCCKHE ABJICHHS B

atMochepe (upeT Heba, pedpakumsA, paayra, MUPax)

11.11

Texnuueckue YCTpOﬁCT Ba: O4KH, NCPHCKOI, (1)0’1‘ oarnmnapart, OnNTHYCCKHE CBETOBOALI

12

KBAHTOBBIE ABJIEHHA

12.1

Oneitel Pesepdopna 1 nnanerapHas Moaenes atoma. Mogenb atoMa bopa




12.2

Hcnyckanue u nornomenue ceera aroMoM. Keanrtol. JIunelivaTeie CnexTpsi

123 PanuoaktuBHOCTD. Anbda, OeTa- 1 raMMa-H3IyHeHHs

124 Crpoenne aromuoro anpa. Hyxnonnaa moaens atroMHoro siapa. Msoromnst

125 PanuoaxtusHele npespamenus. [lepuoa nosypacnaga aTOMHBIX SAEp

12.6 AnepHpie peaxnuy. 3aKOHBI COXPAaHEHHA 3aPsiIOBOrO H MaCCOBOIO HHCEN

12.7 DHEprua CBs3H aTOMHBIX si/1ep. CBsA3b MAaCChl H S3HEPIHH

128 Peaxuuu cunresa u nenenus anep. Mcrounukn sueprun ConHua v 38€37

12.9 Anepnas sHepreruka. JleficTBHE PafHOAKTHBHBIX H3Jy4EHHI HA XKUBbIE OPraHU3MBbI
IMpakTuueckue paboTsr:

1210 HabnioneHne CrOIIHbIX H JIHHEHYaTIX CMIEKTPOB H3NYYEHHS.

| HccnenosaHue TPEKOB: U3MePEHHE SHEPTHH YaCTHLBI IO TOPMO3HOMY NMyTH (no otorpaduaM).

H3mepenue paanoakTuBHoro gona
®dusnueckne sBIEHHA B NPHPOJE. €CTeCTBEHHbIH PAaAHOAKTHBHBIN (POH, KOCMHYECKHE JIYHH,

12.11 PaHOAKTHBHOE H3JIyY€HHE NPUPOAHBIX MHUHEPAJIOB, NEHCTBHE PAJHOAKTHBHBIX H3JIyYEHUH HA
OpraHu3M 4eyoBeKa

12.12 TexHHYeCKNEe YCTPOHCTBA: CIIEKTPOCKON, MHANBHAYAAbHBIN J03HMETP, kKaMepa Bunbcona




IMPOBEPAEMBIE HA OI'D 110 ®U3HKE TPEFOBAHHA K PE3YJIBTATAM OCBOEHHSI OCHOBHOH
OBPA3OBATEJIBHOHN ITIPOT'PAMMBI OCHOBHOI'O OFIIET'O OBPA3OBAHUA

Kon
NpPoBEPAEMOro
TpedoBaHNSA

IIpoBepsieMble TPeGOBAHHSA K NPeAMETHBIM Pe3yJbTATAM 6a30BOro YPoBHs OCBOEHHS OCHOBHOI
00pa3oBaATENILHOMH NPOrpaAMMBI OCHOBHOT0 00mero o0pa3osanus Ha ocHose ®I'OC

ITonumanue ponu $U3HKH B HAYUHOH KapTHHE MHpPA; ¢POPMHUPOBAHHOCTE 0a30BbIX MpPEACTaBNEeHUH O 3aKOHOMEPHOI
CBSI3H U NO3HABAEMOCTH ABIEHUH NMPUPOABI, O POJU SKCNEepUMeHTa B (hH3HKe, 0 CHCTeMooOpasyloleH ponu GpU3UKH
B PA3BHTHH €CTECTBEHHBbIX HAYK, TEXHHKH H TEXHOJIOTHIA, 00 3BOMIOLNH (PU3HYECKHX 3HAHUH U UX POJIH B LIENIOCTHOH
€CTeCTBeHHOHAYYHOH KapTHHE MHpPA, O BKJIAJe POCCHHCKUX H 3apyOeKHBbIX YYE€HBIX-(PU3HKOB B Pa3BHTHE HAYKH,

o0bACHeHHe NpoUeCCOB OKPYKALICTO MHpa, pa3BHTHE TCXHUKH H TEXHOJIOTHI1

3HaHHS O BHAAX MaTepuH (BEWIeCTBO H MOJE), O ABHXKEHHH Kak crmocobe CyLIeCTBOBAHWA MaTepHH, 00 aTOMHO-
MOJEKYJAPHOH TEOpHH CTPOEHHS BelecTBa, O (U3HYECKOH CYWHOCTH SABJEHUH NpUponbl (MeXaHU4YeCKUX,
TEIUIOBBIX, 3JIEKTPOMATHUTHBIX U KBAHTOBBIX), YMEHHE PA3JIHYATh SBJICHUS MO ONMMCAHHIO HX XaPaKTePHBIX CBOICTB
M Ha OCHOBE OMNBITOB, AEMOHCTPHPYIOIIHX NaHHOE (H3HUeCKOe ABNEHHE, YMEHHE pAaclO3HABATh MPOSBICHHE

M3YUEHHBIX PU3MHECKUX ABJCHHI B OKPY:KaloLIeM MUpe, BbIIENASA UX CYLIeCTBEHHbIE CBOHCTBA (TPH3HAKH)

(¥R

BnaneHue ocHOBaMH MOHATHIHOTO annapaTta i CUMBOJMUYECKOTO A3bIKa (DH3MKH H UCMONB30BAHHE HX AN peLieHus
yueOHbIX 3ajay, yMeHHe XapaKTepu3oBaTb CBOHCTBA TeJ, (H3MUECKHE ABJEHWA H TMPOLECCHI, HCMOIb3YS

(pyHAAMEHTANIbHBIC H IMIIIPUYECKHE 3aKOHbI

YMeHHe ONUCBIBATH H3YYCHHBIC CBOHCTBA TEJ U clm3nl1ecxne ABJICHHS, UCIIOJIB3Y S (l)I/I3H'-leCKHe BCJIHYHHBI

BrnaneHne 0CHOBaMH METOIOB HAYYHOTO MO3HAHMA ¢ YYETOM cobumoneHus npasui 6€30nacHOro Tpyaa: HabnoneHne

(py3HUECKHX SBICHUIL:




YMEHHE CaMOCTOATENIbHO COOHpaTh 3IKCMEPHMEHTAJBHYK) YCTAHOBKY M3 JaHHOrO Habopa o0OpynoBaHus no
HMHCTPYKLHH, OMHCBIBATH XO/ OMBITA U 3alUCBIBATH €r0 Pe3YJIbTAThl, (OPMYIHPOBATH BHIBOLI,

NpoBeAdEeHHE MNPAMBIX H KOCBEHHBIX H3MEpeHMH (H3HYECKHX BeNWYMH: YMEHHE IUIAHHPOBaTb H3MEPEHN,
CaMOCTOATENBHO COOHpaTh SKCMEPUMEHTANbHYIO YCTaHOBKY MO HHCTPYKLMH, BBHIYHCISATH 3HAa4YeHHe BEJHYHHBI H
AHAJIM3HPOBATE MOJIYYEHHBIE PE3YJIBTAThI ¢ YIETOM 3aJaHHON MOTPEIIHOCTH PE3yJITATOB U3MEPEHHH,

MPOBEICHHE HECJIOKHBIX 3KCIEPHMEHTANbHBIX HCCIEOBAHHIN, CAMOCTOATENBHO COOHPaTh 3KCIEPHMEHTANBHYIO
YCTAHOBKY M TPOBOAHTb WCCIENOBaHHE MO WHCTPYKLHH, MPEACTABIATH MOJyUYeHHBbIE 3aBHCUMOCTH (pU3HUYeCKHX

BEJIHYHH B BuAe Tabaul U rpa(bnkoa, YYHTBIBATE NOTPCIIHOCTH, OCNATEk BLIBOOBI IO PE3YJIbTaTaM HCCIICAOBAHHA

IToHrMaHHE XapaKTEePHBIX CBONCTE (Ppu3HuecKux Moneneii (MaTepHanbHas TOUKa, aOCONOTHO TBEPAOE TENO, MOAENH
CTPOEHHsI Ta30B, )XHUAKOCTEH U TBEPABIX TeJl, IUIAHETAPHAsi MOZAENb aTOMa, HYKJOHHAd MOJAENb aTOMHOIrO A1pa)

YMEHHE NIPUMEHSTE UX Ui 00bACHEHNs! (PU3NUECKHX MPOLIECCOB

VMeHue oOBACHATH (pU3HUECKHE MPOLECCHI W CBOWCTBA TeJN, B TOM YHCJAE€ U B KOHTEKCTE CHTYalHi MPaKTHKO-
OPHUEHTHPOBAHHOTO XapaKTepa, B YaCTHOCTH, BBIABNATL MPHUYMHHO-CIEACTBEHHBIC CBA3H U CTPOHTbH OOBACHEHHE C

Ol'IOpOﬁ Ha H3Y4YCHHDBIC CBOIICTBA (buanecmx ﬂBHeHHﬁ, d)nanecme 3aKOHBI, 3aKOHOMEPHOCTH H MOOCIIH

VYMeHue pewiath pac4étHble 3amaqyu (Ha Oa3e 2 — 3 ypaBHEHHil), CTIONb3yA 3aKOHBI U (HPOPMYJbI, CBA3bIBAIOILHE
(pu3HuecKHe BEeIMYMHBI, B YAaCTHOCTH, 3alMCBIBATHE KPATKOE YCJIOBHUE 3aaud, BBUIBJATH HEJOCTAKOINHE NAHHBIE,
BRIOHPATb 3aKOHBI U (POPMYJIbL, HEOOXOAHMBIE AJIs €€ PEIleHHd, HCIOAb30BaTh CIIPABOYHBIE NAHHBIE, NPOBOAUTH
pacuéTbl M OLCHHBAaTb PEANHCTHYHOCTb MONYYEHHOTO 3HAa4eHHS (H3UYECKOH BeNMYMHBI, YMEHHE ONMpeleNsTh

PasMepHOCTE (PH3UUECKOH BEJIMUHHBI, MOJNYYSHHO MpH pelleHHH 3agaun

YMeHue XapaKTCpH3OBATb NPHUHLHIIBLI OEeHCTBUA TeXHUYECKHX YCTPOI’ICTB_, B TOM 4MCJE€ OBITOBBIX l'IpI/I60p0B_, H
NPOMBIINUICHHBIX TEXHOJOTHYCCKHX IPOLCCCOB IO HX ONMHCAHHKY, HCNOJb3YA 3HAHHA O CBOHCTBAxX clm3nqec1mx

SIBJIEHHI H HEOOXOAHMBIE (PH3HUECKHE 3aKOHOMEPHOCTH




10

YMeHue HCnoib30BaTh 3HAHHA O (PH3HUECKHX SBJICHHSX B IOBCEHEBHON KH3HH i obecriedeHHs 0e30MmacHOCTH
npu oOpaleHun ¢ ObITOBBIMH NPUOOPAMH U TEXHHHYECKHMH YCTPOHCTBAMH, COXPAHEHMA 3I0POBbA H COOMIOAEHUA
HOPM 5KOJIOTMYECKOTO MOBENCHUA B OKPYKAaIOLIeH cpele, MOHMMAaHHE HeOOXOOMMOCTH NMPHUMEHEHHs JOCTHXKECHHI

¢H3HKHIITeXHOHOHﬁiﬂHﬂpaHHOHaHbHOH)HpHpOﬂOHOHbSOBaHHS

11

OnbiT noucka, npeoOpazoBaHKd H MPEACTaBICHHA MH(pOpPMAaLNH (PU3HYECKOrO COACPIKAHHS ¢ HCMOJNB30BaHHEM
UH(POPMALIHOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHI, YMEHHE OLICHHBaTh JOCTOBEPHOCTb MOJYYEHHOH HH{popMaLyu
Ha OCHOBE HMEIOINXCA 3HAHHH U IONOJHUTENbHBIX HCTOYHHKOB, YMEHHE HCIIOIb30BATh NPH BHIMOJHEHHH YUeOHBIX
3alaHUil HAy4HO-TIOMYJAPHYIO JIUTEPATypy (DU3HYECKOTO COAEpIKaHHdA, CMPaBOUYHbIe MATEPHANbl, Pecypchl CETH
HurepHert; BnaaeHue 0a30BbIMH HaBbIKaMH MpeoOpa3oBaHyA MHGQOPMALMH H3 OOHON 3HAKOBOH CHCTEMBI B APYTYIO;
YMEHHE CO03/aBaTh COOCTBEHHbIE NHCbMEHHbIE H YCTHbIe COOOIIEHHA HA OCHOBE HH(OPMALMH H3 HECKOJbKHX

HCTOYHHKOB

INEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBLIX HA OI'D 1O ®U3UKE

Kon IIposepsiemblii 3MeMEHT coaePKAHUA
1 MEXAHUWYECKHE ABJIEHIA
1.1 MexaHnnueckoe ABHxeHHe. MatepuanbHas Touka. CricteMa oTcuéra. OTHOCHTENbHOCTD JBH)KEHUA
12 PapHOMepHOe H HepaBHOMepHOe ABMkeHHe. CpenHsas ckopocTb. PopMyna AN BbIYUCIEHHS cpeqHel ckopocTu: v = S/t
PaBHOMEpHOE mNpPSAMONUHEHOE NBHXKEHHE. 3aBHCUMOCTH KOODJAHHATBl Tela OT BPEMEHH B Cly4ae PaBHOMEPHOro
13 NPAMONHHEHHOTO NBIKEHHUS




x(0) =x, +ut

I'paduky 3aBMCUMOCTH OT BpPEMEHM ISl MPOEKLMM CKOPOCTH, MPOEKLUMH TMepeMeIleHHs, MyTH, KOOpPAMHATHI Ipu

PaBHOMEPHOM NPAMOTHMHEHHOM JABHIKEHUN

1.4

3aBHCHUMOCTb KOOPAMHATHI TEJIA OT BPEMEHH B ClIy4ae PABHOYCKOPEHHOTO MPSMOJUHEHHOrO JBUKEHUS:

Se(f) =V, *t+ay*

o] "t

@opmynpl a8 TNPOEKUMH NEPEeMELIeHHs, MNPOEKLUUH CKOPOCTH M TPOEKLUHMH YCKOPEHHs MPH PaBHOYCKOPEHHOM

anMOHHHeﬁHOM JABUKEHUH:

-~
()

s.(D=v,, T+a,-

lvl

U_\'(t) =Upy T4y X,

a, (f)=canst,

2 2_ 4
U:T = Ul\' =£4.8

xrex

I"pa(.’pm(n 3aBUCUMOCTH OT BPEMCHHU AJIA MPOCKIHN YCKOPCHUsA, MPOCKIHH CKOPOCTH, MPOCKUHH NMEPEMEIICHHA, KOOPAWHATHI

NPU PaBHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKEHUH

15

CeoOonHoe nanenue. PopMyJibl, ONMUCHIBAKOIME CBOOOIHOE MajieHNe Tesa Mo BepTUKaIU (ABUKEHUE Tela BHU3 UJIH BBEPX
OTHOCHTEJIbHO NMOBePXHOCTH 3emiin). ['paduiku 3aBUCMMOCTH OT BPEMEHM JUIsl MPOEKLIMH YCKOPEHUS!, MPOESKLIMH CKOPOCTH 1

KOOpAUHATHI NPH CBO60I[HOM MAACHUH TeJla IO BEPTUKATIA

1.6

CxopocTb paBHOMEPHOrO ABMXKEHHS Tena 1o OkpyxkHocTu. Hanpasnenue ckopoctu.

@opmyna Anst BEIMUCIEHHUS CKOPOCTH Yepe3 paauyC OKPY>KHOCTH U MEPUO OOpaLeHusT:




2R
D=

T
LlenTpocTpemuTenbHoe yckopeHue. HampasneHune LEHTPOCTPEMUTENIBHOTO YCKOPEHUS.
YCKOPEHHUS:
2
), = U
T R
®opmyina, CBA3BIBAIOLIAS EPHOA U HACTOTY OOpalleHus:
V= 1
T

Dopmyna [ BBIMHUCICHUSA

Macca. [InotHOCTb BewecTBa. @opMyna A1 BIYUCIECHUA IIOTHOCTH!

15 p= 7
1.8 Cuna — BekropHas pusnueckas sennunHa. CroxxeHue cui
139 SBnenune unepunu. Ilepsblit 3axkon HeroTona
Bropoii 3axon HetoToHa:
1.10 F=m-a

CoHanpaBieHHOCTb BEKTOPA YCKOPEHHS TeJla U BEKTOPa CHJIbL, ACHCTBYIOIIEH Ha TEI0




Bsaumoneticteue ten. Tperunii 3axkon HpioToHa:

F 251 = —1:"1—»2

1.12

TpeHue nokosi U TpeHue CKoNbkeHust. Popmyra AJist BBIYUCIEHUSI MOJYJIsl CHIIbI TPEHUS CKOJIb)KEHHS:

Fo=n-N

1:13

Hedopmauus Tena. Ynpyrue u Heynpyrue aehopmaiuu. 3akoH ynpyroii aedopmaumu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA!

My - M,
F=G-—L1_—2%
R
Cuuna TsbkecTH. YCKOpeHHe cBOOOIHOIO MajieHus.
DopmMy.ia sl BIYUCIEHUS CHITbI TskecTH BOJIM3M nosepxHocTH 3emun: F = mg.

Jsuskenue nnaner Bokpyr Connua. Ileppas kocMudeckas ckopocts. HeBecoMOCTb M neperpysku

1.15

HNmnysbe Tena — BekTopHast Gpusnyueckast BEIHUHHA.
D=mo

Hmnynec cucremer Ten. M3menenne umnyabca. MMnynabe cuibl




1.16

3aKOH COXPAHEHHs UMITYJIbCA AJIs 3AMKHYTOM CHUCTEMBbI TET:
D=1y, +iny Uy =const

PeakTuBHOE BHIKEHUE

1.17

Mexanuueckasi pabora. @opmyuia st BBIMUCIEHUs padOThI CUIIBIL:

A=Fscosa

Mexanuyeckast MOLIIHOCTD!

1.18

Kuneruueckast ¥ noreHUMUaIbHAs OHEPrus. d)opmyna IUUIST BBIYUCJIEHUSI KHHETUYECKO OHEPTHUH!

2
o

Teopema 0 kuHeTHuyeckoi sHepruu. PopmyJa Uil BIYUCIEHHS MOTEHLMAIbHON SHEPTUH TeNa, MOAHSATOro

Hag 3eMIIEH:

E,=mgh

1.19

Mexanu4deckas SHEPI'Us:

E=E,+E,




3aKOH COXpPaHEeHHsI MEXaHUYECKOH dHepruu. Popmya a7s 3aKOHA COXPAHEHUsI MEXaHUYECKOH YHEPTruu B OTCYTCTBUE CHIT
TpeHus: 2 = const.

ITpeBpaleHre MexaHu4eCKOi SHEPriUH MPU HAJIMYUU CHITBI TPEHHUSL.

[IpocThie MeXxaHH3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Pbraar. MomeHT cunel: M - F1.

YcnoBue paBHOBECHS pblyara:

M +M, +..=0

1.20
ITonsuxHbIN 1 HernoaBHKHBIN On0ku. KIT/I npocThix MexaHH3MOB,
n= Aﬂonesm
Asa‘rpaqemﬁ

JlaBnenue TBEPAOro Tena.

dopmyia ausl BBIYUCIEHMS 1aBJIEHHs TBEPAOIo Tea:

_E

191 Jasnenue raza. AtmochepHoe gaBieHUE.
['uppocraTnyeckoe AaBieHHE BHYTPHU JKUIKOCTH.

dopMyia sl BBIYMCIEHHUS 1aBJIEHUS] BHYTPU JKUAKOCTH:

P=pgh+p,

1.22 3akoH [Tackans. ['uapasanueckuii npecc




3akon Apxumena. @opmyna 1 ONpeneneHus BbITAIKUBAIOIIEH CHIIbI, ACHCTBYIOLIEH HA TEJO, MOrpyKEHHOE B JKUAKOCTb

HJIHU Ta3:
1.23
FAII_ =pgv
Ycnosue nnaBanus Tena. Ilnasanue cynos 1 BO3AyXOmniaBaHue
Mexannueckue konedaHus. AMIUIMTY[a, MEPHOR M 4YacToTa konedanmil. @opmyna, CBA3BIBAIOLIAS YAaCTOTY M TMEPHOA
124 KosebaHuii:
=X,
T
125 MaremaTnueckuii 1 npykUHHbIA MasTHUKU. [IpeBpaiienne sHepruu npu konedaTeabHOM ABHKEHHN
1.26 3atyxatomue konedanus. Beinyxnennsie konebanus. Pesonanc
Mexanuueckue BonHbI. [IpogonbHbie U nonepevHbie BONHBL J{IMHA BOJIHBI U CKOPOCTh PACIPOCTPAHEHUS BOJIHBIL:
1.27 L =p-T
1.28 3Byk. 'poMKOCTE 1 BBICOTA 3ByKa. OTpaskeHHe 3BYKOBOMH BOJIHbI Ha rpaHuLe ABYX cpen. MHdpa3Byk u yinbTpasByk
[Ipakmuueckie pabomoi
W3mepeHne cpeiHeil MJIOTHOCTU BELIECTBA, AapXMMEIOBOH CHIIbL, JKECTKOCTH TpPY)KHUHBL, KO3(hduLMeHTa TpeHus
CKOJIb)KEHHUs1, pabOThl CHIIbI TPEHMsI, CHJIbI YIPYTOCTH; CPeOHEN CKOPOCTH ABMXKEHHS Opycka MO HAKJIOHHOHN IUIOCKOCTH,
1.29 ycKOpeHHst Opycka Nmpu ABHKEHUH MO HAKJIOHHOH IJIOCKOCTH; YaCTOTHI U Nepuoaa KosnedaHuii MaTeMaTHYeCKOrO MasiTHUKA,

4acTOThl M Mnepvoaa KosebaHui NPYKUHHOrO MasiTHMKA, MOMEHTa CWJIbl, JEHCTBYIOILEro Ha pbiyar; padoTbl CHIIBI
yIPYrocTH MpH MOABEME Ipy3a C TMOMOLIBK HEMOABHKHOrO OJioKka; paldoThl CHJIbI YNPYroCTH NPU TMOABEME Ipys3a C

MMOMOLIBIO MOABHKHOTO OJIOKA.




HccnenosaHne 3aBHCHMOCTH apXHMEAOBOH CHIIBI OT 00BEMa MOTPYXEHHOIH 4YacTH TeNa U OT IUIOTHOCTH JKHIKOCTH,
HE3aBHCHMOCTH BBITAJIKHBAIOILEH CUJIBI OT MAcChl TeJNa, CUJIbI TPEHHUS CKOJIBKEHHA OT CHJIBI HOPMAJIBHOIO JABJIEHUA H OT
pOJa MOBEPXHOCTH, CHJIbI YIIPYTOCTH, BO3HHKAIOWIEH B MpY:KUHE, OT CTeNneHu Ae(opMalnu MpyKHHBI, YCKOpeHHsa Opycka
OT yIJla HAaKJIOHA HampaBisAoLIeil; mepuoda (4acToTbl) KoneOaHHI HHUTSHOTO MAasTHHKA OT IJIMHBI HHUTH, Nepuona
koyebaHui NPYKHHHOTO MAATHHKA OT MAacChl IPy3a M JKECTKOCTH IPYXKHHBI, MCCIEOBAHHE HE3aBUCHMOCTH MEpPHOAA

koJiebaHui HUTAHOTO MAsATHHKA OT MacChl rpy3a. IIposepka yCnoBus paBHOBECHA pblyara

Qusnyeckue A61eHUA 8 nPUupooe: IPUMEPH! JBHKEHHS C PA3JIMYHBIMU CKOPOCTSIMH B )KHBOH H HEXXHBOH npupoae, AelicTBHe

CHJIBI TPECHHA B MPHPOAEC H TCXHUKE, MPHUIIHBEI H OTIHBLI, ABH)KCHHE MJIAHET ConHeqHoii CHCTCMEI, PCAKTHBHOC ABHKCHHC

-
130 ’KUBBIX OPTraHM3MOB, pblYard B Telle YeNOBeKa, BNHSAHHE aTMOoc(epHOro NaBieHHsA Ha SKUBOH OpraHH3M, IUIaBaHHE phIO,
BOCHPHSITHE 3BYKOB JXHBOTHBIMH, 3éMJIETPACEHHE, CEHCMHYECKHE BONTHBI, LIYHAMH, 3X0
Texnuyeckue ycmpoticmsa: CNUAOMETP, NATYHKU TONOXKEHHS, PACCTOAHHS U YCKOPEHHS, JHHAMOMETP, MOLIHIHHKH,
. paKkeThl, pbIMar, MOABIXHBIH W HEMOJABIXKHBIA OJIOKH, HAKJIOHHAA IUIOCKOCTb, INPOCTBIE MEXaHU3Mbl B OBITY,
131 coobWaromuecss COoCcylbl, YCTPOHCTBO BONOMPOBOAA, THAPABIHYECKHI Mpecc, MaHOMeTp, OapoMeTp, BLICOTOMEp,
MOPLIHEBOI1 HacOC, apeOMETP, SXONOT, HCMONAb30BaHHE YIBTPa3BYyKa B ObITY U TEXHUKE
2 TETIJIOBBIE ABJIEHUA
X OCHOBHBIE MONOKEHHS MOJEKYJAPHO-KMHETHUECKOH TEOpHM CTpPOeHHA BellecTBa. Monenu TBEPAOro, XUAKOrO H
' ra3oo0pa3Horo cocTosaHmii BewecTa. Kpucramnmmieckue n aMmopdHeie Tena
22 JIBioxkeHue yacTHL BerecTBa. CBA3b CKOPOCTH ABIKEHHS YaCTHL ¢ TeMnepaTypoii. BpoyHoBckoe nsikenue, nuddysus
23 CMauynBaHUE H KaNMWUISPHBIE SIBJICHUA
24 Tennooe paciunpeHue u CKaTHe
25 Tennosoe paBHOBECHE




2.6 BuyTtpennsis sneprus. Pabota u Teruonepenava kak crnocoObl H3MEHEHHs BHYTPEHHEH SHePrHu
2.7 Bupb! Tennonepenaun: TemIONPOBOAHOCTb, KOHBEKLIMS, U3JTyHEHUE
Harpesanue n oxnaxaenue ten. KonuuecTso TenaoTel. Y aenbHas TEIOEMKOCTD:
28 O=cm(t,—t,)
3aKoH COXpaHeHHsl SHEPTUH B TEIJIOBbIX MpoLieccax. Y paBHEHHE TenaoBoro danaHca:
29 0+0 +..=0
Hcnapenne u konaeHcauus. Miamenenue BHyTpeHHeEH 3HEPTrUM B IpOLIECCe UCTapeHUsl U KOHaeHcauu. Kunenue )KuaKocTu.
2.10 VnenbHas Teruora napoodpasoanusi: L = O/m
2.11 BnaxkHocTe BO3yxa
IInaBnenue u kpucramumzauus. M3smMeHeHre BHYTPEHHEN 3HEPIUM MPU TUIABJACHUM U KPUCTAIU3aUMuU. Y IeNbHasl TenjaoTa
TUIABJICHUS:
2,12 0]
m
e BHyTpeHHss 9HEprust CrOpaHust TOIUIMBA. Y A€IbHAS TeIUIOTa CTOPaHus TOIIMBA: ¢ — O/m
2.14 ITpunnunet padots! Terosbix asurareneid. KI1/] rennosoro asurarens




lIpaxnsueckue pabomvr
H3mepenne yaeabHOR TEMIOEMKOCTH METAUTHYECKOTO LWIMHAPA; KOJIMYECTBA TEIUIOTHI, MONYYEHHOrO BOAOH KOMHATHOH

TeMnepaTypbl (QUKCHPOBAHHONH Macchl, B KOTOPYIO ONYyLIeH HArpeTbiii LWIHHAP, KOJHWYECTBAa TEIUIOTHI, OTAAHHOTO

21 HarpeTeiM LHMJIHHAPOM, MOCJHE OMYyCKAaHWA €ro B BOAY KOMHATHOH TeMOEpaTypbl, OTHOCHTENBHOH BNAXHOCTH BO3AYXa,
YACJBbHOH TEIIOTHI IUIABJAeHHUS Jbja. MccnenoBanue M3MEHEHHs TEMNEPaTypbl BOABI MPH PA3JHUYHBIX YCJIOBHAX, SIBJEHUA
TEIIOOOMEHA NPH CMEIIMBAHUH XOJIOAHOH U ropsa4eii BOJBI, NPOLECCa HCMAPEHUA
Qusnyeckue AGIEHUA 8 NPUPOOe: MOBEPXHOCTHOE HATKEHHE U KANMUAPHBIE ABJICHHS B IPHPOAE, KPUCTAJUIBI B MPHPOE,

216 n3nyyeHue ColHUa, 3aMep3aHue BOOOEMOB, MopckHe OpH3bl, 0Opa3oBaHHEe pochl, TyMaHa, HHEs, CHera
Texnuyeckue ycmpouicmsa: KamWULPbl, TNpUMEpPbl HCMOJNBb30BAHHA KPUCTAIOB, SKUAKOCTHBIH TEpMOMETp, IaTYHK

2.17 TEMIMEPATYPhI, TEPMOC, CHCTEMA OTOIUIEHHA AOMOB, THIPOMETPBI, TICHXPOMETP, MapoBas TypOHHa, IBUraTeNb BHYTPEHHETO
CropaHus

3 INEKTPOMAT'HUTHBIE ABJIEHNA
31 Onextpuszanys TeN. JIBa BUAA 3NEKTPHUECKHX 3aPsiI0B
32 Bsaumoneiicreue 3apskeHHbIX Ten. 3akoH Kynona
33 3aK0oH COXpPaHEHHs JIEKTPHUECKOTO 3apsija
34 Inekrpuueckoe noyne. Hanpsox€HHOCTh anexkTpuueckoro nondA. [IpuHuMn cynepno3suuuH 3JEKTpHYeCKUX nojnei (Ha
' Ka4eCTBEHHOM YPOBHE)

3 Hocurenu snekrpudeckux 3apsmoB. JlelicTBUe 3JNEKTPHYECKOTO TNONA Ha sJaeKkTpudeckue 3apsaabl. [IpoBomHUkKH U
' OU3JIEKTPUKU

y IMocTosHHBIH SNekTpuueckuii Tok. HdeAcTBHSA sJaekTpHYeckoro Toka. Cuna Toka. HanpsokeHue.

I=qt, U=Aq




3nempuqecxoe COINPOTHUBJICHUE. VY nenbHoe SNCKTPHUYECKOE CONPOTHBIICHHUE!

3.7 R =pl'S
i3 3akon Oma s yyacTka snekrpudeckoi uenu: / = U/R
ITocnenoBarenbHOE COEIMHEHHE TIPOBOAHMKOB:
I, =1, U=U;+U,: R=R, +R,
1 2 1 2
39 [TapannenbHoe coeHEHHE NPOBOAHMUKOB PABHOI'O COMPOTHUBIIEHHSI:
U=t I=L+1; e,
2
CMmeliaHHble COEMHEHMSI TIPOBOJHUKOB
310 PaGoTa u MOUIHOCTb 3ekTpuyueckoro Toka. A = Ult, P = Ul
3axon Jlxoyns — Jlenna:
3.11 O=I"-R-t
3.12 Onerr DpcTena. MarHuTHOE noje NPsMOro MPOBOAHUKA C TOKOM. JIMHMM MarHUTHON MHAYKLIUH
3.13 MarsnuTtHOe noJjie MOCTOSHHOTO MarHuTa. B3anMoneicTBiue noCTOSHHBIX MATHUTOB
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JIeliCTBHE MArHHTHOIO MOJIA HA NPOBOJIHHK € TOKOM

3.15 Onbrirel Qapanes. Asnenue nekTpoMaraHuTHOH uHAyKuuu. Ipasuno Jlenna
lIpaxmueckue pabomvr
N3mepeHre 3JJeKTPHYECKOTO CONPOTHBISHHS PE3UCTOPA; MOLIHOCTH YIEKTPHYECKOrO TOKA, pabOThI HJIEKTPUUECKOrO TOKA.
HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOLIErOo B MPOBOAHHKE (PE3MCTOPBI, NAMMOYKA), OT HAaMNpsDKEHHS Ha

3.16 KOHLAX TNpPOBOAHMKA, 3aBHCHMOCTH COMPOTUBJIEHHA OT AJMHBI MPOBOJHMKA, IUIOWIAAKM €ro MOMEpeYHOro CEYEHHT U
VAEIBHOIO CONPOTHUBJICHHS!.
IMpoeepka mpaBuna AJIs 3IEKTPUUECKOTO HANPSHKEHUA NPH MOCAENOBATENIPHOM COSMHEHHH NPOBOAHHKOB, NpaBHiIa s
CHJIBI 3JIEKTPUYECKOT0 TOKA MPH NMapajieIbLHOM COSAHHEHHH MPOBOIHHKOB (PEe3HCTOPHI H IAMIIOUKA)

317 Duszuyecxue AGICHUA 6 NPUPOOe: SNIEKTPUYECKHE SBIEHUA B aTMOoc(hepe, 3NeKTPHUYECTBO SKUBBIX OPraHH3MOB, MarHUTHOE

' noje 3emuH, Apeiid nomocos, poJib MAFHHTHOTO MO U1 JKH3HH Ha 3emJie, MONApHOe CUAHHE

Texnuyeckue ycmpoiicmea: 3NEKTPOCKON, aMIepMeTp, BONBTMETP, PeoCTaT, CUETYHK 3NEKTPHUECKOH SHEepriH,

3.18 EKTPOOCBETUTE/IbHBIE TNPUOOPE], HArPeBaTeNbHBIE 3JIKTPONPHOOPHI (MPHMEpBI), 3NEKTPHYECKHE NPENOXPAHUTENH,
3JIEKTPOMATHHT, 3JIEKTPOJBUIATE/Ib MOCTOSTHHOTO TOKA, TEHEPATOP MOCTOAHHOTO TOKA

3.19 InexkrpoMarHuTHele BOJHBI IIIkana 3NMeKTPOMarHUTHBIX BOJIH

3.20 JIyuesast monens ceta. Ilpsmonuueiinoe pacnpocTpaHeHHe CBeTa

321 3axoH orpaxxeHus csera. [Lnockoe 3epkano

322 [IpenoMaeHue ceeTa. 3aKOH MpeNOMIIEHHS CBeTa

3.23 Jucnepcus ceera

3.24 Jlunza. Xop nyueii B nuH3e. POKYCHOE paccTosHME AMH3bI. OnTHYeckas cuna nuH3bl: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue npudopsbl




lIpaxnsueckue pabomvr
N3mepeHne onTHueckoii Ciiibl cobuparomeii M3k, GOKYCHOrO paccTosiHus cobuparomeii nH3b! (Mo CBOICTBY paBeHCTBA

pasMepoB npeaMeTa H U300paskeHus, Koraa npeAMeT pacnoiokeH B ABOHHOM (okyce), MoKa3aTeNs MpeJoMIIeHHs CTEKIa.

326 HccnenoBanue cpolicTBa H300pakeHHsA, MOJYYEHHOTO € TOMOLIBIO cOOHparolell JHH3bI, H3MeHeHHs (DOKYCHOro
PacCTOAHHA ABYX CJIQKCHHBIX JIMH3, 3aBHCHMOCTH YIJa NPCJIOMJICHHA CBECTOBOIO Jiyda OT yIjia NAACHUA Ha TPaHULEC
«BO3AYX — CTEKJION
Qusnyeckue saerenun 6 npupoode: 3armenns ConHua u JIyHel, 1BeTa TeJ, ONTHYECKUE siBNeHUa B atMochepe (uBer Heda,
327 pedpakuus, pagyra, MHpax)
328 Texnuyeckue ycmpoiicmeda: 04KH, epuckor, GoToannapar, ONTHIECKHe CBETOBOIbI
4 KBAHTOBBIE ABJIEHIA
4.1 PanuoakTuBHOCTD. Anbda-, Geta-, raMMa-usnydeHus. Peakuun anbda-u Oeta-pacnana
4.2 Onebitel Pesepdopna no paccesHuio anbha-yactuul. IlnanerapHasg Moaenb aToMa
43 Cocrap atoMHoro sapa. M3otornel
4.4 [lepuon moaypacrnaga aTOMHBIX Agep
4.5 SlnepHble peakUyd. 3aKOHbI COXpPAaHEHHS 3apsI0BOT0 H MaCCOBOTO YHCE
46 Duzuyeckue A6IeHUA 8 NPUPOOE. €CTECTBEHHbIH PagHOAKTHBHBINA (DOH, KOCMHUYECKHE JIyud, PamiHOAaKTHBHOE H3Jy4YeHHe
' NPHPOAHBIX MUHEPAJIOB, AE€HCTBHE PAIHOAKTHBHBIX U3JIYYEHHH HA OPTaHH3M Y€JIOBEKa
47 Texuuyecxue yempoticmea: CeKTPOCKOIN, HHAUBUAYAJBHBIH NO3UMETp, Kamepa BunbscoHa, siaepHas 3HepreTuka
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