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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma yudeOHoro mnpenmera «®dusuka. ba3oBblil ypoBeHBY» s
oOyyJaromuxcs ¢ 3a7epKKoi ncuxudeckoro pa3sutus (nanee — 3I11P) Ha ypoBHe
OCHOBHOT'O 00I1Ier0 00pa30BaHUs COCTABICHA HA OCHOBE

. denepanbHOr0 roCyJapCTBEHHOTO 00Pa30BaTEILHOIO CTaHJApTa OCHOBHOTO
obmero obpazoBanus (IIpukaz Munnpocsemnienus Poccun ot 31.05.2021 r. Ne
287) (manee — ®I'OC O00),

) ®denepanbHOM aganTUPOBAHHOM 00pa30BaTENbHONW MPOTPaMMbI OCHOBHOTO
oO1iero 0o0pazoBaHus Jisi 00yYarOlUXCS C OTPAHUUYCHHBIMH BO3MOXKHOCTSAMU
3nopoBbs ([Ipukaz Munnpocsenienus Poccuu ot 24 Hosi6pst 2022 r. Ne 1025),

. ®denepanpHOM paboueil MporpaMMmbl OCHOBHOTO 00IIEro oOpa3oBaHUs
yueOHoro npenmera «dusnka. ba3zoBelil ypoBeHby, 1 KoHieniuu npemnoiaBaHus
yueOHoro npeameta «Dusuka.

. denepanbHOM TPOrpaMMbl BOCIIMTAHUS, C YYE€TOM paclpeeseHHbIX TI0
KJlaccaM TMpoBepsieMbIX TpeOOBaHMI K pe3yibTaTaM ocBoeHHs DenepanbHOil
aJanTHPOBAaHHOMW  00Opa3oBaTeIbHONM  MpOrpaMMbl ~ OCHOBHOTO  OOIIIETo
oOpazoBaHus JIJIs1 00YUaOIMIUXCA C 3aJePKKON TICUXUIECKOTO Pa3BUTHSL.

¢ U3MEHEHUSAMU, YTBEPKAEHHBIMHU:

. IIpukazom MunucrepctBa npocsenieHuss Poccuiickoit @enepauun or 8
okTsa0pss 2025 1. Ne 729 "O BHeCeHWHM HM3MEHEHUU B HEKOTOpbBIE IPUKA3BI
MunucrepctBa  mpocsemieHuss  Poccuiickont  @Denepaumu, Kacaroluecs
denepanbHbIX 00pa30BaTEIBHBIX MPOTpaMM HAdalbHOTO 00IIEero 0Opa3oBaHMS,
OCHOBHOTO 00111eT0 00pa3oBaHus U cpeHero odiero oopazoBanus',;

. [Tpukazom MunucrepctBa mnpocenieHust Poccuiickoit denepanun ot 10
HOsIOpst 2025 1. No 808 "O BHeceHMM W3MEHEHMH B HEKOTOPBIC IPUKA3bl
MunucrepctBa  mpocsemieHusi  Poccuiickort  @Denepanmu, Kacaroluecs
dbenepanbHbIX 00pa30BaTEIBHBIX IMPOrpaMM HayajJbHOTO OOIIEro oOpa3oBaHUS,
OCHOBHOTO 00111eT0 00pa3oBaHus U cpeHero odiero oopasoBaHus"

Cognepxanue mporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHue
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOMIMXCA W OpPraHU3aldI0 HM3yYEHUS
¢u3NKu Ha NEITeNTbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4uTHIBAIOTCS
BO3MOXHOCTH yueOHOro mpenmera B peanusanuu tpedoanuiit ®I'OC OO0 «
TUTAHUPYEMBIM JTMYHOCTHBIM U METAIlPEAMETHBIM pe3yJbTaTaM O00yUYeHUs, a TAKXKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

[Iporpamma no gusnke ycTaHaBIMBAET paclpeaesieHue y4eOHOro Marepuaa
o rojaM o0yudeHus (MO Kiaccam), MpeajaraeT IpUMEPHYIO MOCIeA0BaTEIbHOCTh
M3YUYEHHUsI T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHS MPEIMETHOTO COJEpKAHUA U
y4eTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarommxcsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa C IENbIO OKa3aHHUS METOJUYECKOU
MIOMOIIM YYUTEIIO B CO3JJaHUU paboueil mporpaMmbl 10 yueOHOMY IIPEAMETY.



®dusnka SBISAETCS CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYUHBIX YUEOHBIX
MPEAMETOB, TOCKOJIbKY (PU3MUECKHE 3aKOHBI JIeXKaT B OCHOBE IIPOIIECCOB U
SBJICHUMN, HW3ydyaeMbIX XUMHEH, Ouosorued, acrpoHomued u ¢GU3NIECKOU
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYyUYHYI0 KapTUHY MU,
MpeaocTaBisieT Haubojee sCHble 00pa3lbl MPUMEHEHUs HAay4dHOro MeETojAa
MO3HAHUS, TO €CTh CIIOCO0a MOJYyUYEeHHs JOCTOBEPHBIX 3HAHUI O MUDE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢uzukn Ha 0a30BOM YpOBHE TMpEAIoiaraer OBJaJCHUE
CICAYIOIMUMHU KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIMIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4HO OOBSCHSATH SBJICHHUS,

e OIICHMBAThH U MOHUMATh OCOOCHHOCTH HAyYHOT'O MCCIICI0BAHUS;

e HHTEPNPETUPOBATH JIAHHBIC W UCIIOJIH30BaTh HAy4YHBIE JOKA3aTeJIbCTBA

JUTSL TIOJTYYCHUST BBIBOJIOBY.

enu wusyuenus Qu3MKK HA YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
OTpeNieSIieHbl B KOHIICTIIMU TpernojaBaHus ydeOHoro mnpeaMera «®Dusznka» B
oOpa3oBaTenbHBIX opraHusanusax Poccuiickoit ®enepainuu, peamu3yrONIUx
OCHOBHBIE 00111e00pa3oBaTeIbHbIE MPOTPAMMBI.

Henu uzydenus GU3MKM:

e TMpHOOpPETEHHE HWHTEpPECAa M CTPEeMJICHUS OO0Yy4alouuxcsi K Hay4YHOMY
U3YYCHHUIO TPHUPOIBI, Pa3BUTHE HX HHTEIUIEKTYyaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BHUTHE IMPEACTABICHUN O HAYYHOM METOJE MO3HaHUI U (HOPMUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTra H3y4YeHUs
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (opmMupoBaHHE TPEACTABICHUA O POJIM (PUIUKHU JJISI PA3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

e pa3BUTHE  TMPEJCTABICHHWH O  BO3MOXHBIX  chepax  Oymymiei
npodecCHOHaTbHON JAeATeILHOCTH, CBSI3aHHOW ¢ (PM3UKOM, MOATOTOBKA K
JanbHEUIIIeMy OOYISHHIO B ’TOM HAMPABIICHUU.

JlocTikeHue STUX Teleil mporpaMMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO

o01mrero 06pa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIOMNX 3a1a4:

e TMpHOOpPETEHHE 3HAHWK O JHUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKNX, TEIJIOBBIX, IJIEKTPUYECKUX, MATHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;



e MpUOOpPETEHHE YMEHUH ONUCHIBATH U OOBICHATH (PU3NUYECKUE SIBJICHUS C
WCIIOJIb30BaHUEM MOTYUYCHHBIX 3HAHUN;

e OCBOCHHME METOJOB PEIICHHUS MPOCTEUIINX PpaACUETHBIX 3aJad C
HCIIOJIb30BaHUEM (buznyecKux MOJIeTIeH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 337144,

e pa3BUTHUE YMEHUN HAOIIOJATh MPUPOJIHBIC SBJICHUS U BHITIOIHATH OMBITHI,
nabopaTtopHble  pabOThl W  AKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTEIBHBIX MPUOOPOB;

e OCBOCHHE NMPUEMOB pabOThl ¢ MH(PopMalmen HU3NIECKOro COACPIKAHUS,
BKJIFOYasi HH(OPMAIIMIO O COBPEMEHHBIX JOCTIXKCHUSAX (DU3UKH, aHAIIU3 U
KPUTHUUYECKOE OlICHUBaHKUE MHGOPMAIIUU;

e 3HAKOMCTBO CO cepamu npodecCuOHANTBHOU AEATETLHOCTH, CBI3aHHBIMU
¢ (u3MKOW, W COBPEMEHHBIMHU TEXHOJOTUSIMH, OCHOBAaHHBIMHU Ha
JTOCTHKEHUSAX (DU3NYECKON HAYKH.

OO61iee 9MCIO YacoB, PEKOMEHIOBAHHBIX JJISI U3y4YeHUS (DU3UKH Ha 0a30BOM

ypoBHe, — 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Hejelnw), B 8 kiacce — 68
gyacoB (2 uaca B Hemeno), B 9 wmacce — 102 uaca (3 waca B Henenwo).

[Ipennaraemslii B mporpaMmmMe 1o ¢Gu3MKe MepedeHb JabopaTopHbIX padoT H
OTIBITOB SIBJISIETCSI PEKOMEHJIATEIbHBIM, YUUTEIh JIETAeT BHIOOp NPU MPOBEICHUU
1abopaTOpHBIX PabOT M ONBITOB C YYETOM HWHAMBUIAYAIBHBIX OCOOEHHOCTEH
oOy4Jaromuxcs, CIUCKa SKCIEPUMEHTANBHBIX 3aJaHui, MpeajiaraeMblX B paMKax
OCHOBHOTO roCcyAapCTBEHHOTO IK3aMeHa 1o busuke.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa 1 e€ poJib B IO3HAHUM OKPYKAKOLIEro Mupa.

®usuka — Hayka o npupoze. SIBnenus npupoasl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts u3mMepennit MexayHapoaHasi cuctemMa e1uHulL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPHUPOSY.
EcTtecTBeHHOHAYUYHBIM METOJ] NO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmoaemMoro sBieHus. Onucanue GU3NUECKUX SBJICHUN ¢ TOMOILBIO MOJIeTIel

Jemoncmpayuu.

1. MexaHHuYeCcKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckre TpuOOPHI U MpOLEAypa MPSAMbIX U3MEPEHUN aHAIOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

1. OmpeneneHue EHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.

2. H3MepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OrmpeneneHue pa3MepoB MaJIbIX TEJL.

5. M3mepeHue Ttemmeparypbl IIPU IOMOIUM YKUJIKOCTHOI'O TEPMOMETpA U

JNaTYrKa TEMIEPATypPHI.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0Jblle, YeM OOoJblle BhICOTA
IycKa.

IlepBoHayanbHbIC CBECHUA O CTPOCHHH BelIeCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSIKEHUE U OTTAJIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHME Ta30B, KUJIKOCTEM M TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAoB (C  HCHOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 11O HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.

JIBuKeHMe U B3aUMOJAeiCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHU JIBUKEHUS.
SBnenne wHepUMU. 3aKOH HMHEpPUMH. B3auMoneicTBue Ten Kak IMpUYMHA
U3MEHEHUSI CKOPOCTHM JBMDKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
o0beMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ OMOIIBIO AMHAMOMETpa. SIBJICHUE TITOTEHUS WU CUJIA
TsokecTd. Cuiia TSKECTH Ha Apyrux aHerax. Bec rena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. H3MepeHHe CKOPOCTU NMPAMOJIUHENHOTO ABUKEHHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Clio)eHHe CUJl, HalpaBJICHHBIX IO OJHOM MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnbpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsI ra3a OT oObema, Temmneparypbl. llepemaua naBneHus
TBEPABIMU TEJIaMH, XUAKOCTAMU MU razamu. 3akoH Ilackans. IIneBmaruueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nyuiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenune armocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleificTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

IIepenaua naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B
YKUJIKOCTb YaCTH Tela.

OnpenenieHue  BBITAIKUBAIONIEH  CHJIBL, JEWCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbITEl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KonctpyupoBanne apeoMeTpa WIM  KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

PaGora u MOIIHOCTH. JHEPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onotoe mpaBuiao» mexaHuku. KosadduimeHnt mnonesHoro neuctBus (maiee —
KIIJ]) npocTeix MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

TemioBblie sIBJCHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHnsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TemioBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMs] BHYTPEHHEH OSHEPruyd Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

OnpeneneHue yaeabHON TETUIOTHI TUIABJICHUS JbA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onektpuueckoe mnoisie. Hanpsx€HHOCTh 3nekTpuueckoro mnoisd. I[IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe TPOBOJHUKA. Y IEIBHOE COMPOTUBIIECHUE BellecTBA. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DNeKTpUYeCKue e U MOTpeOUTeNIn IEeKTpUuIecKkoit snepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
3JIEKTPOMArHuTOB B TEXHUKE. J[efiCTBE MarHUTHOIO TOJISl HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AJIEKTPUUECKON SHEPTHUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUYECKUX 3apsiao0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue mNoCcTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje ToKa. DIEKTPOMArHHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JISKTPUIECKOH MU MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CHIBI TOKa HPU MAPALIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KII/[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBHS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OnBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Mexanuuyeckue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiHOe nBrkeHue. CBoOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneiiHas U yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[Tepsoiii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CynIepno3uLu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUSI TIOKOsL, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiIH. [0TeHIIManbHas SHeprus CxaTou npyxuHbl. Knnetnueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€W W TPACKTOPUN ABUKEHUA OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmonenne MmexaHu4ecKuX SIBICHUM, IPOUCXOIAINIUX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUH TIPU CBOOOTHOM TaJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJIbKEHHSA OpycKa WM JIBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
UCITI0JIb30BAaHUEM HEMOJBM)KHOTO U MOABUKHOTO OJIOKOB.
11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.
Mexanuyeckue KoJe0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUu MpPH KOJIeOATEIHLHOM IBUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
[IOIIepeYHble BOJIHBL. JlJlMHA BOJIHBI M CKOPOCTh €€  paclIpOCTPaHECHUS.
Mexannyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKoCTh 3Byka U BbicoTa ToHA. OTpakeHue 3Byka. MHPpa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacrpocTpaneHne MpoJOIbHBIX U MONEPEYHBIX BOIH (HA MOJEIHN).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenue 4aCTOTHI M MEpUoa KoJieOaHUN MPY>KUHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
JIEKTPOMATHUTHOE I0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeTa. BoiHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
CBeToBbBIE IBJICHHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE
pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpakeHue cBera. VICmonab30BaHWE TOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPAJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JTUH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.

10. Monens ri1a3a.
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11. PaznoxxeHue 6emoro cBeTa B CIIEKTP.

12. ITonmyueHnue 6e10T0 CBETA MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yTJiIa OTPaXX€HHUsS CBETOBOTO Jiydya OT yIja
MaJICHUSI.

2. HM3ydeHue xapaKTEepPUCTUK U300pakeHHUs TpeaMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonyuyeHune n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEN JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

KBaHnTOBBIE SIBJICHHS.

Omneitel Pesepdpopna v mnanerapHas mMojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpainieHus. [lepruos monypacmnajaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreTtuxa. J[eWCTBUS pPaJMOAKTUBHBIX HM3IYYCHUN Ha IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomut u onvimet.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTh TIPEAHA3HAYECH IS CHCTEMAaTH3aIuN
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydeHHU JAHHOTO MOJYJSI PEANHU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAYYHASITPAMOTHOCTh: OCBOCHUE HAy4YHBIX METOJOB HCCIIEIOBaHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOydYarouuMecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
[peJIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIe 111 POBEPKU TUMOTE3 U MOJYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHSITh HaAYYHBIE OCHOBBI Han0oJiee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, MPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALCHUSA U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

Kaxmas wu3 Tem [JaHHOrO MOAYJS BKIIOYAE€T AKCIEPUMEHTAIBHOE
uccieloBaHre o0oOIaromero xapakrepa. Moaynb 3aBepiiaeTcs IpPOBEIEHHUEM
JTUArHOCTUYECKOM M OLIEHOYHOM paboThI 32 KypC OCHOBHOTO OOIIero o0pa3oBaHusl.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nYeCcCKON HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXKJICHHH OOIECTBEHHO3HAUYNMBIXU
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI H  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKA pedIieKcuu, TMPU3HAHHWE CBOETO IMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COLIMAJIbHOM HANpaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3HYECKUX
3HAHUM,

e - MHTEpPEC K NPAKTUUYECKOMY M3YUYEHUIO MPOPECCUl, CBA3aHHBIX C PUUKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpUEHTalUs Ha NPUMEHEHHE (PU3MYECKUX 3HAHUU JUIs pelleHus 3aaad B
00JIaCTH OKpY’Kalollled Cpelbl, IUIAHUPOBAHUS MOCTYNKOB M OLEHKH UX
BO3MOXKHBIX TIOCJIEJICTBUI ISl OKPY>KAIOIIEH CpeJibl;

e - OCO3HaHHE TJIOOAIBHOIO XapaKTepa SKOJIOTMYECKHX NpoOieM M MyTed ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
cpeasl:

e - MOTPEOHOCTH BO B3aMMOJICUCTBUM TMPU BBIOJHEHUH HCCIEAOBAHUN U
NPOEKTOB (U3MUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTM YEpe3 MPAKTUYECKYIO
NEeATENbHOCTB;

e - IOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHuCie POPMYITUPOBATH
UjIeH, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX 00BEKTAX U SBICHUSX;

e - OCO3HaHME Je(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

e - IUIAHUPOBAHHE CBOETO pa3BUTUS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHNEM (DU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y oOydaromerocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOIIOJCHUSIX, OTHOCSIINXCS K (PU3UUECKUM SBICHUSM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI W TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEJIUUNH,;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCII0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKIUI HHCTPYMEHT O3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0Je oOCyXJeHus ydeOHOro marepuaiia, pe3yJbTaToOB J1aOOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
Jyanora, 0OHapy>KUBaTh Pa3Iuyue U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
UHAUBUAYATbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3NyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBHUS.

PeryasiTUBHbIC YHUBepCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOMIHNX
JUTsl petieHust GU3NIEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHOIUMBUyaIbHOE, TPUHATHE DEIICHHUs B TPYIMINe, MPUHATHE pPEIIeHUN
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEIPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThb C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJE CIopa WU JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHnd GU3NIECKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus: B 7 Kiacce npeIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAMHUILI (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna, aedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBjaeHus (auddysus, TEIIOBOE ABUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBJCHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMoc(epHoe [aBJICHWE, IUIaBaHWE TeJ, MpeBpallCHUs
MEXaHUYECKOW DHEPTrHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHI JIBXKEHUSI C PA3IMYHBIMU CKOPOCTSIMH B JKMBOM M HEXKHUBOU
OpUPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MTPU3HAKHN) (PU3UUECKHUX SBJICHUIA;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeTUYMHBI (Macca, 00bEM, IUIOTHOCTHh BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tejla, cuila TPEeHHs, MAaBiIeHHEe (TBEPAOro Tejla, MKUJIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEPrus), MpU OMNHCAHUU MPaBUIIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICI  HUCIOJB3YEMbBIX  BEIWYMH, HX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIMChIBAaTh €r0 MATEMATHYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JeWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BETUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3alHChIBaTh KPATKOE YCIOBHUE, MOACTABIATh (PU3NUYECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHMHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B ONMMCAHUN MCCIICIOBAHUS BBIJICIATH ITPOBEPSIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HHTEPHPETHPOBATH
MOJIYYEHHBIH Ppe3yJbTaT, HAaXOJWTh OIIMOKKM B XOJI€ ONBITa, JejaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
buznueckux CBONCTB TeJ: bopmMyIupoBaThH IIPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBIIIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJB30BAHMEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3aIlKUCHIBATH IIOKAa3aHUs TPUOOPOB C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJAUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO [ABIKYILETOCAd TeJla OT BPEMEHU [BWUKCHHS TeEla, CHUJIBI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
MOTPYKEHHOM YaCTH TEJIAa U OT IUVIOTHOCTHU KHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBATh B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEJIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUS, CleAys MPEeIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CHIA TPECHHUS CKOJIBKCHHSI,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUN COOHMpaTh ADKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE HCKOMOMW BEITUYUHBL,

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, AWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJIBMYKHBIA W HETIOABMKHBIN OJIOK, HAKJIOHHASI TNIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETP, BBICOTOMED, IMOPIITHEBOM HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
0 CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
XKU3HM 11 obecrieueHus1 0€30MacHOCTH IIpU 0O palieHuu ¢ npubdopamMu u
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM M TyTéM CPAaBHEHUA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3yiabTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUI paclpeiessTh
00s3aHHOCTH B TpYyNIE B COOTBETCTBHUM C IOCTABJICHHBIMHU 3aJa4aMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHhIE COCTOSIHUSA BEILIECTBA, KPUCTATIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACHIINICHHBIM Tap, BIAXXHOCTh
BO3/yXa, TeMIleparypa, BHYTPEHHSI DHEpPrusi, TEIJIOBOM JBUIATElb,
AJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TURJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
pas3nuuath SBJICHHUS (TEIUIOBOE PACIIMPEHHE M CXKaTHhe, Teruionepeaaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIvIonepeaya (TEenIOnpOBOHOCTb, KOHBEKIIHS, U3JIyYEHHE),
AJIEKTpU3alUs TeJl, B3AUMOJICHCTBUE 3apsI0OB, ACHCTBUS AJICKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIEMCTBUE
MarHUTHOTO TI0JISl HAa MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE MHIYKIIHS)
0 ONHCAaHUID MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOE SBJICHHUCE;

pacrio3HaBaTh IPOSIBICHHME M3YYCHHBIX  (DU3NUECKUX  SBJICHUH B
OKpY)KaloIlleM MHpE, B TOM 4HcCiIe (U3UYSCKHE SBJICHUS B MPUPOJIC:
MOBEPXHOCTHOE HATSIKEHHE W KaNWUISIPHBIE SIBICHUS B TMPUPOJE,
KpUCTaUIbl B TMpupoje, uznydyeHue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opr3bl, 00pa30BaHUE POCHI, TyMaHa, HHES, CHETa, SJICKTPUICCKUE
SBICHUS B atMocdepe, dJIEKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpeid IMOII0COB, PO MAarHUTHOTO IIOJS JUIS JKHU3HH Ha
3emJie, OJISIPHOE CUSIHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIIATH CYIIECTBEHHBIE CBOWCTBA (NMpHU3HAKH) (PU3HUYIECCKUX
SIBJICHUIM;

OTHMCHIBATh M3YYCHHBIC CBOMCTBA TN M (DM3UYCCKHUE SBJICHUS, MCIOJIB3YS
(br3uYeCKre BEIMYUHBI (TeMIIepaTypa, BHYTPECHHSS SHEPrUs, KOJIHIESCTBO
TEIUIOThI, YJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
IJIABJICHUSA, yJACNbHAs TeIUIOTa IapooOpa3oBaHMs, YIAedbHAas TeIloTa
CropaHus TOIUIMBA, KOADQPHUIIMEHT TMOJIE3HOTO JSHUCTBUSA TEIJIOBOU



MAIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
Cuja TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIE€IbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHMM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICIT MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(Gu3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
($U3MUECKYl0 BEIMYMHY C JPYTMMU BEIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUd 3apsjaa, 3akoH Oma I yJacTka IenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPruM, IPU ITOM J1aBaTh
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalHUld MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABISTH
NPUYMHHOCIEICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOrHYecKux
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIKME (HU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIHM3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOJWTH pacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHre (PU3NIECKON BEIMUYMHBI C U3BECTHBIMU JAHHBIMH;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEJOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOACHHUIO (U3MUECKUX SBICHUH WU
(¢u3nyecKux CBONCTB Tel (KalUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHApPEHUs BOJBI OT TEMIIEPATYPhI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJECHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS
MAarHATHOI'O TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTA,



CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMMCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MNpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQKHOCTU BO3/yXa, CHJIBl TOKa, HAIPSKEHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrod ¢  MCHOJB30BaHUEM MpPSAMbIX  M3MEpEeHUH  (3aBUCUMOCTD
CONPOTUBIICHUS] MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAY IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIETO 4Ye€pe3 NPOBOJHMK, OT HANpSOKEHWs Ha IMPOBOJHUKE,
UCCIIEIOBAHME  IIOCIENOBATEIIBHOIO M MApaJUIEIbHOIO0  COECIUHEHMU
NPOBOJAHUKOB): ITUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHbIE H3MepeHusi (U3MYECKUX BENIMYUH (ylelbHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHONM WHCTPYKLUU, U
BBIYMCJIATh 3HAYEHUE BEJINYUHBIL;

co0JII0/1aTh MTpaBWJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1ab0paTOpPHBIM
000opy10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpBl, HarpeBaTeNbHbBIE JIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEb TIOCTOSTHHOI'O TOKA),
UCTOJb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUA M HEOOXOIUMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
LEIEeH C MOCIEA0BATENBbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HUCIOJIB30BaHUsl (DU3MUECKUX 3HAHWUU B IOBCEAHEBHOM
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE WMEKIOUIMXCA 3HAHUM MU MNYTEM CpPaBHEHHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH  HMH(OpMAmuio, KoTopas
SIBIISIETCS] IPOTHBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
auTepatypy  (usmueckoro comep)kaHWs, CIPAaBOYHBIE MAaTEpHUAbI,
pecypchl cetn VIHTepHET, BIageTh MpUEMaMi KOHCTICKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONiepKaHusi, B TOM 4YHCJIE MyOJUYHO TIPEICTABIATh PE3yIbTaThI
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yUYCHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIMPOBOK/IaTh BBHICTYIIEHHUE MPE3CHTALIUEH;

IpU BBIMOJTHEHUU YYE€OHBIX MPOEKTOB W HCCIAEHOBAHUN (HUIUUECKUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICH CTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHMYECKOTO MBIDKCHHS, Aedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK W YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBJICHUS (PAaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3BYyKa, MPSMOJIMHEHHOE pacHpOoCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTYUYCHHS) TI0 OTMCAHUIO0 UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI  OTJIMBBI, IBUKEHHE TUIaHeT COTHEYHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHUOIETOBOTO W PEHTTEHOBCKOTO H3ITyYeHUH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHHS, UCTIONb3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHUs, BEC Tela, HUMITYJIbC TeNa, WMITYIbC CHJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KAHETUYECKAss OHHEPrus, TOJMHAS MEXaHWYEeCKas JHEPrufi,
HeproJ U 4acToTa KoieOaHuM, IJIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIMUYMHY C APYTUMHU BEITUYHHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMH CUJI, NPUHIMI OTHOCUTENbHOCTH ['amumies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUCHIBATh €I0 MaTEMAaTUUYECKOE BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucteMy U3  2—-3
YpPaBHEHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJadyd 3alMChIBaTh KpPaTKOE
yCJIOBUE, BBISBJISATH HEAOCTAIOIIME WM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOUIU
(¢u3MUeCKX METO/OB, HCIOJb3Yysl ONHMCAHHE HCCIIEOBAHUS, BbBIJCISThH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIOICHHUM U ONIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
¢u3nuecKknx CBOWCTB Tell (M3yyeHUEe BTOpOoro 3akoHa HpioToHa, 3aKoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasATHUKAa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIIMHEHHOE PAaCpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTpP, U3YUEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0OpylOBaHMUs, ONHCHIBAaTH XOJ  ONbITA W  €ro  pe3yJbTaThl,
(opMyIupOBaTH BHIBOIBL;

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

HOPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIMYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBMXKEHUM O€3 HadaJbHONW CKOpPOCTH, IEpUoJa
KOJIEOaHW MaTeMaTHYeCKOro MasTHHUKA OT JUIMHbI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrjia NaJeHUs W yria NpeJoOMIIEHUs OT yria



MajieHus): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpAaTh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3nYecKUX BEIMYUH B BHUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUs;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIWYUH (CPEIHSS
CKOPOCTh M YyCKOpEHHE Tejla TpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDHUIHUEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas padoTa W MOIIHOCTh, YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONIICH JIMH3BL, PAJAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIaHETapHas MOJIeJb aToMa, HYKJIOHHas
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpUcKol, (oToammapar, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTHYECKHUX IPOIECCOB
IpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
MIPAKTUYECKOTO HCIOJIB30BaHUS (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOM
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIICCTBIISITh TOUCK HHpOpManuu (U3HYECKOTO COJACpKAHHUS B
HuTepHeTe, caMoCTOSATENBHO (POPMYIHUPYSI TIOUCKOBBIN 3ampOC, HAXOAUTh



MyTH OINpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIKXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO  COAEp)KaHUs, CHPABOYHBIE MaTepHUabl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHpOpPMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOTO COJEp KaHMS,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOMN MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU O3TOM TPaMOTHO  HCIOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT W3y4aemoro paszzena (U3MKd U COMNPOBOXKIATH
BBICTYIIJICHUE TMpe3eHTalrel ¢ y4€ToM OCOOEHHOCTEW ayJauTOPHUH
CBEPCTHHUKOB.



TEMATHUYECKOEIIJTAHUPOBAHUE

7 KJIACC
No HaumenoBanue [IporpammHoecoaep:xanue OCHOBHBIEBUABIAECATENHHOCTHOOYUAIOITUXCSI
/T pa3ziesioB U TeM
yueOHOoromnpeaMera
PDu3nKaneepoIbBIO3HAHUN OKPYKAKIIErOMHPA
1.1 | duzuka—Hayka o du3nKa—HayKaolpupoe. BrrsiBnenuepaznnuniiMexx 1ypu3snaeckuMu u
nIpUpoae SBneHus Npupoabl. XUMUYECKUMU MTPEBPALICHUSIMU.

du3nyecKUe SBJICHUS :
MCXaHHUYCCKHUC, TCITJIOBEIC,

PacnoznaBanmnenkiaccupukanusiGusnaecKkux
SIBJICHUN: MEXaHUYECKUX, TETJIOBBIX,

BeJIMunH. Du3nyeckue
npuodopsl.IlorpenHocTs
M3MEPECHUI
MexayHapoiHasicucTeMa
CJIMHMUII

AIEKTPUIECKUE, AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbBIE, CBETOBBIE, Hab6mronenuenonrucanueu3nuecKux iBICHHUM
3BYKOBBIE
1.2 | ®usnyeckue 2 du3nyecKUeBEININHEL. OmnpeneneHueIeHbIIeICHUS KA bI
BEJTNYHMHBI N3mepennedusznueckux HU3MEPUTEITLHOTOIIPUOOpa.

HN3MepeHnenMHENHBIXPA3MEPOBTEIN
UIIPOMEKYTKOBBPEMEHUCYUETOM
MOTPELTHOCTEM.
H3mepenneobbeMakuIKOCTUATBEPIOTOTENA.
N3mepeHneTeMnepaTypelIpUuIIoOMOLIN
YKAJIKOCTHOIOTEPMOMETPANJaTUNKa
TEMIEPaTYypPHI.
BbINoJIHEHNETBOPUECKUX3aTAHUHUIIOTIOUCKY
CcrI0COOOBU3MEPEHUSIHEKOTOPHIX PUBHUECKUX
XapaKTEPUCTUK, HAIIPUMEDP,Pa3MEPOBMAIIBIX
00BEKTOB(BOJIOC,IPOBOJIOKA), YIaJIEHHBIX




00BEKTOB,00JIBLIINXPACCTOSTHUM, MAJIBIX
IPOMEKYTKOBBpeMeHU. O0CyX1eHHne
npeajaraeMbix Cioco0oB
1.3. | EcTecTBeHHO- Kakduszukau npyrue BbABHKEHUETUITOTES,00BACHAIOIUXITPOCTHIE
Hay4HBIIMETO €CTECTBEHHBICHAYKU SIBJICHUS, HATIPUMED:
O3HAHUS U3YYaIOTIPUPOY. —TI0YEMYOCTAHABIMBACTCS IBUXKYILIEECS
EcTtecTBeHHO-HAYUHBIN OTOPU30HTAILHONTIOBEPXHOCTHUTEIIO;
METOJIMO3HAHUSA: —TOYEMYBKaPKYIONOTO1yBCBETIONOIEKIE
HaOJII0/IeHNE, TOCTAaHOBKA npoxiajHen, yemBTeMHom. [Ipennoxenue
HAy4YHOTOBOIPOCA, CIIOCOOOBMPOBEPKUTUTIOTES.
BBI/IBIDKCHUETUIIOTES, [TpoBenenuenccne10BaHUATIONPOBEPKEKAKOM -
AKCIIEPUMEHTIIONPOBEPKE JIMOOTUTIOTE3bI.
TUIIOTE3,00bSICHEHUE [TocTpoenuenpocremunxmoaenenpuanaeckux
HaOJII01aeMOT OSIBIICHUSI. SIBJICHUI(BBUIEPUCYHKOBUIIUCXEM ), HALIPUMED
Onucannepuznvaeckux na/ICHUEIIPeIMETa; TPSIMOJIMHEHHOE
SIBJICHUICTIOMOILIBIO pacrnpocTpaHeHUEeCBETa
Moeien
HUroronopazneny

HepBOHa‘IaJ'lI)HLICCBCI{EHI/IHOCTPOCHI/II/IBCIIICCTBE[

2.1

CtpoeHueBeniecTra

1

CtpoeHueBeniecTna:
ATOMBIMUMOJICKYJIbI, UX
pa3mepbl. ONbITHI,
JIOKa3bIBAOIIHC
JUCKPETHOCCTPOCHHE
BEIIIECTBA

HabmroneHnenHTeprpeTanusonbIToB,
CBUIETEIIbCTBYIOIMX00aTOMHO-MOJIEKYIISIPHOM
CTPOCHHUHBEILIECTBA: ONBITHICPACTBOPEHUEM
Pa3JIMYHBIXBEIIECTBBBO/IE.
OueHkapa3MepoBaTOMOBH MOJIEKYJI
CUCTIONBb30BaHHEMPOTOrpad Ui, TOTyIEHHBIX
HAaaTOMHOMCHUIIOBOMMHUKpOCKonie(ACM)—
nabopatopHasipaboranoteme: «OreHKa




JIMaMeTpaaTOMaMEeTOIOM PSIOB
(cucnonbzoBaHueM@poTorpaduii)».
OnpenenennepamMepoOBMalbIXTEN

2.2 | IBmxeHue
UB3aUMOJIEICTBUE
YacCTHI] BEIIECTBA

JIBHKEHHUE YaCTHI]
BenecTa. CBA3bCKOPOCTH
JBUKECHHS YaCTHI]

C TeMIEpaTypOu.
BpoyHOBCKOEIBM>KEHHUE,
nudy3usi.
B3anmopeiicTBueuacTu
BEILECTBA: IPUTSIKCHHE

Y OTTAJIKUBAHHE

Habmonenneno0bs1cHeHneOpOyHOBCKOTO
JBIDKCHUS U siBieHus 1udy3uu.
[TpoBeneHnenoObICHEHUEOTIBITOB
NOHAOJI0/IEHUIOTETNIOBOT OPACIIUPEHUSATA30B.
[TpoBenenue u 0ObsICHEHHE
OTIBITOBIOOOHAPYKEHUIOCHIIMOJICK YIS

PHOTO MPUTSKEHUS U OTTAIKUBAHUS

2.3 | ArperaTHsie
COCTOSTHHSIBEIIIECTBA

ATrperaTHbIeCOCTOSTHUSA
BEIIIECTBA:CTPOCHUETA30B,
KUJIKOCTEMUTBEPBIX
(KpUCTAIITUYECKUX ) TEN.
BzaumocsszpMexy
CBOMCTBAMUBEINIECTB
Bpa3HbIXarperaTHbixX
COCTOSIHUSIXU UX
ATOMHO-MOJIEKYJIIPHBIM
ctpoeHreM.OCcOOCHHOCTH
arperaTHbIXCOCTOSTHUM
BOJIbI

Onucanue(CucnoIb30BaHUEMITPOCTHIX
MO/1eJIel JOCHOBHBIXPA3INYNHBCTPOCHUUTA30B,
KUIKOCTEHUTBEPIBIXTEL.
OO0BbsICHEHNEMATONCKUMAEMOCTHKUIKOCTEN
UTBEPABIXTEI,00IbIIONCKMMAEeMOCTUTa30B.
O0bsicHeHeCOXpaHEeHHUSI(OPMBITBEPABIXTEI
UTEKY4ECTHKUKOCTH.

[TpoBe1eHNEeONBITOB, TOKA3BIBAOIIHNX, YTO
BTBEPIOMCOCTOSHUUBOIBIYAC TUIILIHAXOASTCS
BCPEAHEMIABIIEAPYTOTAPYTa(TUIOTHOCTh
MEHBIIIE ), YEMBKUIKOM.

Y CTaHOBJICHHEB3aUMOCBSI3UMEKTY
0COOCHHOCTSAMHATPETATHBIXCOCTOSHUUBOIBI
UCYIIECTBOBAHUEMBOIHBIXOPTAaHU3MOB
(MC—6uonorus,reorpadus)

Hroronopaznemy




JIBH:KeHMenB3auMO/leiiCTBHETEJl

3.1 | Mexanuueckoe MexannueckoeaBIKEHUE. HccnenoBannepaBHOMEPHOTOABUKEHUS,
JIBIDKCHUE PaBHOmMepHOE ONPENEIIEHUE ET0 TPU3HAKOB.
Y HEPABHOMEPHOE Hab6ntoneHuenepaBHOMEPHOT OIBHYKCHUS
nBrxeHne. CKopoCTb. HOIPEAEIEHUECTOOTINUNMOTPABHOMEPHOT O
Cpennsis CKOpOCTb JIBKCHUSL.
MIpY HEPABHOMEPHOM OrnpeneneHne CKOpOCTH paBHOMEPHOTO
IBH>KeHuu.PacueTnyTu u JBIDKCHU S (IIIAPUKABKHUIKOCTH,MOCITH
BPEMEHU JIBUKEHUS AIEKTPUUYECKOTO aBTOMOOWIIS U T.JI.).
OrnpenenieHue cpe/IHel CKOPOCTU CKOJIbKEHUS
OpycKa WM IapuKa Mo HAKJIOHHOM TIOCKOCTH.
PemennesanaynaonpeiesieHueny T, CKOPOCTH 1
BPEMEHU PABHOMEPHOI'O JBUKECHHS.
AHanmu3rpagpuKoB3aBUCUMOCTUITY TUUCKOPOCTH
OTBPEMEHU
3.2 | Uuepuus,macca, SIBrnieHue nHEepIUU. 3aKOH OOBsiCHeHHE U TIPOTHO3UPOBAHKE SIBJICHUM,

IINTIOTHOCTD

nHepuun. Bzaumoienicteue
TEJ KaK MpU4rHa
M3MEHEHUS CKOPOCTH
NBIOKEHHS Tel. Macca Kak
Mepa UHEPTHOCTH TENA.
IInoTHOCTHBEIIIECTBA.
CBS3BINIOTHOCTH
CKOJIMYECTBOMMOJIEKYJT

B €IUHUIIE 00bEMA
BEIIIeCTBA

0OyCJIOBJICHHBIX HHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJUT MIPH TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMJIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHOIPEKPATUThABUKCHUECHABEIIOCUTIEIE
WJIM CaMOKaTe | T. JI.

[IpoBeneHue U aHAIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBM)KEHUSITEIaBPE3yIbTaTeICHCTBUSIHAHETO
JIPYTUX TeJL.
PemennesanaynaonpeiesieHueMacChITeNa, Ero
00BbEMaH INIOTHOCTH.




IIpoBenenue 1 ananus ONbITOB,
JEMOHCTPUPYIOIIMX3aBUCUMOCTbU3MEHEHUS
CKOPOCTH TeJIa OT €r0 MaccChl
IIPUB3aUMOACHCTBUUTEIL.
W3mepeHneMacchiTenapa3indHbIMUCIIOCO0aMH.
OmnpeneneHue IWIOTHOCTH TeJla B PE3YJIbTATE
U3MEpEHHUs ero Macchl U o0beMa

3.3

Cuna.Bugbsicui

14

CuitakakxapakTepuCTUKa
B3aUMOJCUCTBUS TEII.
CunaynpyroctumsakoH
I'yka. I3MepeHue cuibl
CIIOMOILbIOJITUHAMOMETPA.
SIBIEHUETATOTCHUAMCHIIA
TskecT. Cujia TsHKeCTHHA
JIPYTUX IUIAHETaX.

Bec tena. HeBecomMocCTs.
CioXKeHue cui,
HAMpPaBJICHHBIXIIOOTHOMN
MPSAMOM.
PaBHOAEHCTBYIOIIIAS CHII.
Cuna tpenus. Tpenue
CKOJIBKCHUS M TPEHHUE
nokos. TpenueBnpupoae u
TEXHUKE

V3y4yeHue B3aUMOJICHCTBUS KaK MTPUYHHBI
W3MCHCHHSICKOPOCTUTEIAMIHET01e()OPMAIIHH.
OnucanuepealbHBIXCUTYAIIMHB3aUMOICHCTBUS TEI
C TIOMOIIIBIO MOJICJICH, B KOTOPBIX BBOJIUTCS
TOHATHE W M300paKCHHUE CHIIBI.

N3ydeHnecmibl yIpyrocTH.
HccnenoBaHne3aBUCUMOCTUCHIIBIYTIPYTOCTH
OTY/UTMHEHUAPE3NHOBOTOIIHYPAUIUTIPYKUHBI (C
MOCTPOCHHUEM Tpaduka).
AHaTM3MPaKTHYECKUXCUTYAIIUH,BKOTOPBIX
MIPOSIBIISICTCS ICUCTBUE CHIIBI YIIPYTOCTH
(yrpyrocTth Msi9a, KpPOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3CcUTyaIui,cBI3aHHBIXCSABICHUEM
TATOTEHUSI.
OOBsICHEHNEOPOUTATLHOTOIBUKCHUSATUIAHET
CHCTIOJIb30BAHUEMSIBIICHUSATATOTCHUSIN3aKOHA
WHEPIIHH.
H3mepenneBecaTenacnoMonbioInHAMOMETPA.
O060CHOBaHNEAITOTOCTIOCOOAN3MEPEHUSI.




AHaU3UMOJENUPOBAHUEABICHUIHEBECOMOCTH.
OKCIEpUMEHTAIBHOE MOJYUEHUE TIPaBUJIA
CJIOJKEHUS CUJI, HAIIPABJIEHHBIX BJOJIb OJHOU
IIPSMOM.
OnpeneneHneBETNYNHBIPABHOAEHCTBYIOIIEN
CUIL

N3y4yeHnecuIIbITpEHUACKOIBKEHUANCUIIBI TPEHUS
IIOKOS.
HccenenoBaHne3aBUCUMOCTUCHIIBITPEHUS OT
CUJIbI 1aBJICHUS U CBOMCTB TPYLIUXCS
ITIOBEPXHOCTEH.
AHaNMM3NPaKkTHYECKUXCUTYALU,BKOTOPBIX
IIPOSIBIISIETCS IEMCTBUE CUJIbI TPEHUSI,
UCIOJIB3YIOTCS CIIOCOOBI €€ YMEHBILIEHUS
WINYBEINYeHUA(KaTaHNEHAJIbKaX, KOHbKAX,
TOPMO’KEHUE aBTOMOOMUJIS, UCIIOIb30BaHHE
IOALIMITHUKOB, IIABAHUE BOJHBIX )KUBOTHBIXU
Ap.).

Pemienue 3anau ¢ ucnosap3oBaHuEM GopMy
IUIIPacYeTaCUIIBITSKECTH, CUIIBLYIIPYTOCTH,
CUJIBITPEHUS

Hroronopazneny

JlaBjeHneTBEPABIXTEJ,KHUIKOCTEHUTA30B

4.1 | NaBnenue. Ilepenaua
JIABJICHUSI TBEPJBIMU
TEIAMH,KHUIKOCTIMH
" Ta3aMu

3

Japnenue. CriocoObl
YMEHBIIEHUSNYBEITUYCHUS
naBjieHus. /laBieHue rasa.
3aBHCHUMOCTD JIaBJICHUS

AHanMM3M00bsICHEHUEOBITOBUITPAKTHYECKUX
CUTYyallUi, B KOTOPBIX MPOSIBISETCS CUIa
JTaBJICHUA.
O60cHOBaHNECTTOCOOOBYMEHBIIICHHUS




rasa oT ooremMa,
TEMIIEPATYPHI.
[lepenaya naBienus
TBEPABIMHU TEIIAMH,
JKAIKOCTSIMHUUTA3aMHU.
3akon Ilackamns

WNYBEITUICHHS1aBIICHHUS.
M3ydeHne3aBUCUMOCTHIaBIICHUSTa3a OT
o0beMa U TeMIepaTypsbl.
N3yyenneocobeHHOCTEMEpEjaun 1aBIICHUS
TBEPJBIMH TEIAMH, KUAKOCTIMHU U Ta3aMH.
O60cHOBaHKE PE3YNbTATOB OMBITOB
0COOCHHOCTSIMUCTPOCHHUSBEIIECTBABTBEPIOM,
XKHUJIKOM U Ta3000pa3HOM COCTOSTHHSIX.
DKCNepUMEHTAIbHOEJ0KA3aTeIbCTBO3AKOHA
[Tackaus.
PemenuesanauynapacueTAaBIeHUSA TBEPAOTO
Tena

4.2

,HaBJIGHI/IGDKI/II[KOCTI/I

3aBHUCHUMOCTD JIaBJIICHUS
KUJKOCTU OT TUTYOUHBI.
ITneBMaTHYeCKMEMAaIINHEI.
I'mopocratnyeckuit
napagokc.CooOaromuecs
cocyabl. ['mapaBnnueckue
MEXaHU3MBI

HCCJ’IGI{OBaHI/Ie 3aBUCHUMOCTHU

I[aBJ'IeHI/UI}KI/II[KOCTI/IOTFJ'IY6I/IHLIHOpr}KeHI/IHI/IHJIO

THOCTH KUIKOCTH.
Hab6mroneHneno0bIcCHEHUETHAPOCTATHIECKOTO
rapajokca Ha OCHOBe 3akoHa Ilackauns.
N3y4ueHnecooOnarmuxcsacocyaoB.
PemenunesanaunapacueT1aBICHUSIKUIKOCTH.
OOBsiCHeHHE TIPUHITUIIA JCHCTBUS
THUJIPABINYECKOTO MPECCca, MHEBMATHYECKUX
MAIIIWH.
AHaMM3M00BSICHEHUCTIPAKTUYSCKUXCUTYAITUH,
JIEMOHCTPUPYIOIIUX MPOSBICHUE JTABICHUS
JKHJIKOCTH 1 3akoHa [lackans, Hanmpumep
MIPOIECCOB B OpraHU3MeE MPHU IITyOOKOBOIHOM
HBIPSHUU




4.3 | AtmocdepHoe AtMmocdepa3emu OKCHepUMEHTAIbHOCOOHAPYKEHHE
JTaBJICHUE U aTMOC(EpHOE NABJIEHUE. | aTMOC(EPHOTO JTaBICHHUS.
ITpruuHEL CYyIIECTBOBAHUS | AHATM3UO0BICHEHHUECOBITOBUITPAKTHICCKIX
BO3AYLIHON 000JIOUKH CUTYyAaluH, CBA3aHHBIX C JICHCTBUEM
3emin.OneitTToppuueu. | atmocepHOTO AaBICHUS.
H3smepenne atmochepHoro | O0bsACHEHUECYIIECTBOBAHUAATMOCHEPHI Ha
NABJICHUSI. 3aBUCUMOCTD 3emJie U HEKOTOPBIX IIJIaHETaX U €€
aTMOC(EPHOT0o JaBICHUS OTCYTCTBHUS Ha Jipyruxiuianeraxu JIyHe.
OT BBICOTHI HaJl YPOBHEM OOBsICHEHNEN3MEHEHUATIIOTHOCTHATMOC(EPHI €
mops. [Tpubopsr BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JJI1 U3BMCPECHUS JaBJICHUA OT BBICOTHI.
aTMOC(bepHOI‘O}IaBJIeHI/ISI PemeHHe3a11aqHapacquaTMocq)epHoro
JABJICHUSI.
N3yuyenueycrpoiicTBabapoMeTpa-aHepoua
4.4 | JleiicTBHE JIenCTBUEKMAKOCTUHTA3A DKcrnepUMeHTalIbHOE 0OHAPY)KEeHHE IEHCTBUS
KUJKOCTUNTA3a Ha MOTPYKEHHOE B HUX KUJKOCTUUTa3aHANIOTPYKEHHOEBHUXTEO.
HAIOTPYKEHHOE Teno. BeiTankuparomas OmnpeneneHue BHITATKUBAIOIIEH CHUIIBI,
B HUX TEJIO (apxuMmenoBa) cuia. 3aKOH | IEMCTBYIOIIEH HA TEJI0, MOTPYKEHHOE

Apxumena. [InaBanue Tei.
BoznyxomnnaBanue

B JKUJIKOCTb.
[IpoBeneHre u 0OCYKJICHHE OIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITATKUBAIOIIECHCUIIBI, JCUCTBYIOIICHATENO B
KUJIKOCTH, OT 00beMa MOrpyKeHHOM
BXKHUJKOCThYACTUTEIAUOTIIIIOTHOCTH
JKUJIKOCTH.
IIposepranesasucumocmusbimankusaroujeu




CUIbL, 0etiCMBYIOWetiIHAMEL0 8AHCUOKOCU, OM
maccel mend.
HccnenoBanne3aBUCHMOCTHBECATEIABBO/IC
0TOOBEMATIOTPYKEHHONBKHUIKOCTHYACTUTEIIA.
Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHA
ApxuMena v yCJIOBUS IJIaBaHUS TEJl.
KonctpynpoBanueapeomeTpa
WINKOHCTPYUPOBAHUEIOAKUUOTIPEICTICHUEEEe
IPy30TOBEMHOCTH

HUroronopazneny
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PaGoranMomHoCTh. JHEPrus

5.1

PabGoTanMorHocTh

MexannueckaspaboTa.
MomtHocTh

DKCTIEPUMEHTAIBHOE OIPE/ICIICHUE
MEXaHUYEeCKOMPAOOTHICUITBITSXKECTH

IIPU NAJECHUU TEJIa U CUJIbl TPEHUS
IpUpPaBHOMEPHOMIIEpEMEILICHUUTENA

110 TOPU30HTAJIbHON [TOBEPXHOCTH.
PacuermoniHocTH, pa3BUBAEMOUTIIPUTIOIBEME TTO
JIECTHULIE.
Pemenne3anauynapacyeTMeXaHUUYECKOUPAOOTHI
Y MOIIHOCTHU

5.2

[IpocThieMEeXaHU3MBI

[IpocThie MEXaHU3MBI:
phIvar, 010K, HaKJIIOHHAS
IJIOCKOCTB. [IpaBuino
pPaBHOBECHSI phblUara.
[IpumeHeHuenpasuna
pPaBHOBECHSI pbluara
KOJIOKY.«30510TOE

OmnpezeneHue BEIMTPHINIA B CHIIC MIPOCTHIX
MeXaHHU3MOBHAIIpUMEpephIvyara,moIBH>KHOTO
HWHETIOIBIYKHOT00JIOKOB, HAKIIOHHONTIIIOCKOCTH.
HccnenoBanue yciaoBUs paBHOBECHS phlvara.
OO6HapyKEeHHUECBOUCTBIPOCTHIXMEXaHU3MOB
BPa3JIMYHBIXUHCTPYMEHTAXUITPUCITOCOOICHUSX,
HCITOIb3YEMBIX B OBITY M TEXHHKE, a TAaK¥Ke




npaBrio»MexaHuku. KI1/]
IPOCTBIX MEXAHU3MOB.
[IpocTeieMEXaHU3MBI

B OBITY Y TEXHUKE

BXKHMBBIXOPTaHU3MaX.
DKCNepUMEHTAIbHOEJ0KA3aTeIbCTBOPABEHCTBA
paboT MpU NPUMEHEHUU MTPOCTHIX MEXaHU3MOB.
Onpenenenune KII/] Hak1OHHOM MIIOCKOCTH.
Pemenne3anauynanpuMeHeHUETIpaBUiia
paBHOBecusippiuarannapacueTKII]

5.3 | Mexanuueckas

MeXaHI/II{GCKaHSHepF us.

3KCHepHM€HTaHBHO€ ONPCACIICHUC NU3MCHCHUA

SHEprus Kunernueckas KMHETUYECKOW U MOTEHIUAIILHON SHEPTUU Teja
Y NOTCHUHUAIbHAsL DHEPIHUsl. | IPUETOCKATHIBAHUUIIOHAKIIOHHOUIIIIOCKOCTH.
IIpespamenneoqnorosuna | opmyaupoBaHUEe HA OCHOBE UCCIICIOBAHUS
MEXaHUYECKOW DHEPTUU 3aKOHA COXPAHEHUS MEXaHUYECKOW SHEPTUM.
B JIpyTrOil. 3aKOH OO0cyXIeHHeTpaHUIITPUMEHUMOCTH3aKOHA
COXpaHEHHSIIHEPTUH COXpaHEHHUS YIHEPTUH.
B MCXaHUKE Pelrenne3anaucucnonb30BaHUEM3aKOHA
COXpaHEHUSIPHEPTUU

Uroronopazneny 12

Pe3epBHOEBpEMS

OBIIEEKOJIMYECTBO 68

YACOBIIOITPOI'PAMME




8 KJIACC

No HaumenoBanue KomnuectBo | IIporpammuHoecoaepxanue OCHOBHBIEBUIBIICATEIbHOCTUOO YUAOIITUX CS
/o pa3neraoBU TEM 4acoB
ydeOHOTronpeaAMeTa
TensoBbiesiBJICHUS
1.1 | CrpoeHueuncBoicTBa 7 OCHOBHBICTIOTIOKECHUS Hab6ntoneHuennHTe ppeTaIusonbIToB,

BCIICCTBA

MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUUCTPOCHUSBEIIECTBA.
MaccanpaszmMepblaTOMOB
UMOJIEKYJ1. OTIBITHI,
MOATBEPKAAIOIINE
OCHOBHBICTIOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH.

MonennTBepaoro, XKuaKoro
Ura3z000pa3HOTOCOCTOSHUN
BEILECTBA.

Kpucramumueckue
naMopQHbIETENA.
OOBsICHEHHECBOMCTBIA30B,
KUIKOCTEHMUTBEPABIXTEI
HAaOCHOBEIIOJIOKECHU I
MOJIEKYJIIPHO-KMHETUYECKOU
teopuu.CMaurBaHUE
UKANWUIAPHBICSABICHUS.
TermmoBoepacmmpeHue

Y C)KaTHE

CBUJICTEILCTBYIOIUX00aTOMHO-MOJIEKYIISIPHOM
CTPOCHUMBEIIECTBA:OMBITHICPACTBOPEHUEM
Pa3JIMYHBIXBEIIECTBBBO/IE.
PernrennesanaunoorieHUBaHUIOKOINYECTBA
aTOMOBHJIM MOJICKYJIBEUHUIIEO0BEMA
BEIIlECTBA.
AHaU3TEKCTAAPEBHUXATOMUCTOB(HAIIPUMED,
dbparmenTtanosmelllykpernusa«Onpupoe
BEIIIEH» )CU3II0KEHUEMOOOCHOBAaHMHATOMHOM
TUIIOTE3BI(CMBICTIOBOCUTEHHUE).

OrneHKayOe TUTEIbHOCTHITHXO000CHOBAHUH.
O0bsicCHEeHNEOPOYHOBCKOTOIBHXKECHHU S, IBIICHUS
nddy3unupazTMIniMeK TyHUIMIHA0CHOBE
MTOJIOKEHUMMOJIEKYJISIPHO-KUHETHYECKOM
TEOPUUCTPOCHUSBEIICCTRA.
OOBsICHEHNECOCHOBHBIXPA3IMUUHUBCTPOCHHUH
ra3o0B, KUJIKOCTECHUTBEPBIXTEI
CHCIIOJIb30BAHUEMIIOJIOKEHUHMOJICKYJISIPHO-
KMHETUYECKOUTCOPUUCTPOCHHUSIBEIIIECTRA.
[IpoBeneHNEOTBITOBIOBHIPAIIIBAHUIO
KPUCTAJUIOBIIOBApEHHOKWCOIMUIINCaxapa.




[IpoBeneHue U 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIONIUXKAMUIIIIPHBICSBICHUS U
SIBJICHHE CMauYuBaHUs.
OO0BsICHEHUEPOTUKAMMILISIPHBIX IBIICHU M

JUISl TIOCTYTUICHUS BOJBI B OPTaHU3M PACTEHUH.
Hab6nronenue, npoBeieHre U 00bICHEHUE
OIIBITOB MO HAOIIOACHHUIO TEIIJIOBOI'O
pacCUIMPEHUATA30B, )KUJIKOCTEHUTBEPIBIXTE.
OO0BsiCHeHHECOXPaHEHUSIOObEMATBEPABIXTE,
TEKYUYeCTH KUJIKOCTH (B TOM UUCIIC, PA3HUIIBI
BTEKYYECTHIAPA3ZHBIX>)KUJIKOCTEH),

JIaBJICHHUS rasa.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTH JIABJICHUS BO3/IyXa OT €ro o0bema
Y HarpeBaHUs WIM OXJIAKJICHUS, U X
00BSICHEHHEHA0CHOBEATOMHO-MOJIEKYJIIPHOTO
YYCHHUS.
AHaIU3NPAKTUYECKUXCUTYALIM,CBSI3aHHBIX
COCBOMCTBAMUTa30B,’KUIKOCTEUUTBEPABIX TEII

1.2

TermmoBbIEIPOLIECCHI
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Temneparypa. Cs3b
TEMIIEPATYPBHICOCKOPOCTHIO
TEIJIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHs
sHeprus. CriocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTHHU: TeIUIoNepeiaya
HCOBEPIIEHUEPAOOTHI.

O060cHOBaHUEIPABIIIM3MEPEHHUSATEMITEPATYPHI.
CpaBHEHUEPA3TNYHBIXCTIOCOOOBU3MEPEHUS 1
IITKaJT TEMITePATYPHI.

Hao0nronenue u 00bICHEHHE OIBITOB,
JEMOHCTPUPYIOITUXU3MCHECHUECBHY TPCHHEH
SHEPTHH TeJIa B pe3yJIbTaTe TEIUIONepe1aun

Y pabOThI BHEIIHUX CHUJL.
Ha0mronenneno0bsICHEHUEOIIBITOB,




Buabl Teronepenayu:
TEIJIONPOBOHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.
KonmuuecTBO TEIIOTHI.

VY 1e1bHaATEINIOEMKOCTD
BellecTna. TermioooMen

U TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oamanca. IlmaBienne

U OTBEPJ/ICBAHUC
KPUCTAJUTMYECKUXBEIIECTB.
VienbpHas TeniaoTa
IUIABJICHUA.
[TapooGpazoBanue
ukoHaeHcaus. Micapenue.
Kunienue. Y nennHas
TEIJIOTa MapooOpPa30BaHMUS.
3aBUCUMOCTH TEMIIEPATYPbI
KHTICHUS OT aTMOC(HEPHOTO
JTaBJICHUS.
BnaxnocTteBO31YXA.
DHeprus TOIIuBa.

VYV nenpHasTena0Ta
CrOpaHwusl.
[TpuHUIUNIBIPAOOTHI
ternoBbeIxaBurareaeiKII/]
TEIJIOBOT'O JBUTATEIIA.

00CYX)ICHUETIPAKTUIECKUXCUTYAIINH,
JEMOHCTPHUPYIOIIUX PAa3TUIHbIC BUIBI
TEIUIONEPEeAaun: TEMIONPOBOAHOCTD,
KOHBEKIIMIO, U3TyYCHHE.
HccnenoBanuesiBICHUSTENNIOOOMEHA

NIpY CMEIIMBAHUH XOJIOHOW U TOpsiueid BOMIBI.
Habutonenue ycTaHOBIIEHHS TEIIOBOTO
paBHOBECUS MEXIAYTOpsYEH U XOJIOAHOM BOJIOM.
Omnpenenenue (M3MEpEeHUE) KOTMYECTBA
TETUIOTHI, TOTy4€HHOTOBOJOUTTPUTETUIOOOMEHE C
HaArpeThiM METAJUTHYECKUAM IITHHIPOM.
Onpenenenue(n3MepeHue)y1eabHO N
TEMJI0EMKOCTH BEIIeCTBA.
Pemenuesanay,cBA3aHHBIXCBBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TETNIOEMKOCTH

U TEIJI00OMEHE.

AHaNu3 CUTYyaIMil MPaKTHYECKOTO
MCIIOJIb30BaHUS TEIIIIOBBIXCBONUCTBBEIIECTB U
MaTepHalioB, HAIIPUMED, B LIETAX
IHEProcOEepeKEHUs : TEIIIOU30ISA LN,
sHEprocOeperaronye KpoIiy,
TEPMOAKKYMYJIATOPHI U T. JI.
HaGmronenuesiBneHuitnciapeHus: u
KOH/ICHCALIUH.
HccnenoBanuenpoueccauciapeHus
Pa3IUYHBIX JKUAKOCTEM.
OOBsicHeHHEsIBIICHUMHCTIapEHUS




TemnoBbleIBUTATENN
M3AIUTAOKPYKAIOIIEH
Cpenpl.

3aKOH COXpaHEHHUs
UIIPEBPALICHUSIIHEPT UU
B TEIUIOBBIX MPOIIECCaX

MKOH/ICHCAITMMTHAOCHOBEATOMHO-MOJICKYISIPHOTO
yUEeHUSI.
Habmronenneno0bsCHEHUENTPOLIECCAKUTICHUS, B
TOM YHCIIe 3aBHCUMOCTH TEMITEPATyphl KUTICHUS
OT JIaBIICHUSI.

Omnpenenenue(n3mMepeHne JOTHOCUTEILHOM
BJI&KHOCTH BO3yXa.

Habmoaenue npoiecca riaBIeHus
KPUCTAJUTMYECKOTOBEIIECTBA, HAITPUMED,JIb/IA.
CpaBHEHHE TTPOIECCOB TUIABICHUS
KPUCTAJUTMYECKUX TEJ M Pa3MATICHUS

IIpU HArpEeBaHUU aMOPQHBIX

ten. OnpeneneHne(M3MepeHne ) yAeIbHOUTEIIIIO
TBI TUTABIICHUS JIB]IA.
OOBsiCHEHUE S BIICHUUTIIIABICHUS
UKPHUCTAUTH3AIIAMHA0CHOBEATOMHO-
MOJICKYJIIPHOTO YICHHS.
Pemennesanay,cBI3aHHBIXCBBIUMCIICHHEM
KOJIMYECTBA TEIIOTHI B IPOIIECccax
TEIUTIOTICpEIau TIPH TIIaBICHUN
UKPUCTAILTA3AINH, ICTIAPCHUMHKOHICHCAIIHH.
AHanu3 CUTYyaIil MPaKTHYECKOTO MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HaTpuMep, MOJIyYeHNE CBEPXUUCTHIX
MaTepuasoB, CoJeBas Tpesika u Jp.
AHanu3paboThIN00BICHCHHECTIPUHITATIA
JeHCTBUATEIIIIOBOT OJIBUTATEIIS.




Brruncnenue koamyecTa TEMIOTHI,
BBIJICJISIFOLET OCSITPUCTOPAHUUPAZITUIHBIX
BUA0B ToruuBa, U KIIJ[ nBurarens.
OOCYXIEHHEIKOIOTUUECKUXTTOCIICICTBHIMA
HCTIOJIb30BAaHUS JBUTATEIECH BHYTPEHHETO
CrOPaHHUs, TEIIOBBIXUTUIPOIIICKTPOCTAHIUN

Uroronopasneny 28

DJIeKTpUYeCcKHeUMATr HUTHbIEeSIBJIeHUS

2.1 | DnexkTpuyeckue 7 DIEKTPU3aLHSTENL HabronennennpoBe1eHueonbITOB
3apsibl. JIBa pojia JIEKTPUUYECKUX MO3JIEKTPU3ALMUTEITPUCOTIPUKOCHOBEHUH U
3apshKeHHbIeTeNa 3apsaoB.B3aumoneiicteue UHAYKIIHEH.
MUXB3aUMOJICUCTBUSA 3apsKEHHBIX TE. Habmonenne u o0bsicHeHNE B3aUMOJICHCTBUS

3akouKynoHa(3aBUCUMOCTD
CHUJIbI B3aUMOJIEUCTBUS
3apsKEHHBIX TEJ
OTBEJIMYUHBI3APSAI0B U
PAcCTOSIHUSI MEXKIY
TEJIaMH).

DIEKTPUYECKOE TIOJIE.
HanpsxenHoCTh
AIEKTPUYECKOTO TOJIS.
[IpuHIIMIICYIEpIIO3ULIU T
AIEKTPUUECKUX TTOJIEU
(HaKa4eCTBEHHOMYPOBHE).
Hocurenu snextpruecknx
3apsiIOB. DI€MEHTapHbII
AIEKTPUYECKUH 3apsil.

OJTHOMMEHHO Y Pa3HOUMEHHO 3aps’)KEHHBIX TEI.
OOBsICHCHUETIPUHITUTIAICHCTBUAAICKTPOCKOTIA.
OOBsicCHeHHE SBJICHUN dJIEKTPU3AIIUN
MIPUCONPUKOCHOBEHUUTEITMUHYKIIUEH C
HCITOJIL30BAHUEM 3HAHHUIH O HOCHUTEIISX
AIIEKTPUYECKHUX 3aPsJI0B B BEIICCTBE.
Pacno3naBaHnenoObsICHEHUESIBICHU I
AJIEKTPU3AIIMMBIIOBCEIHEBHOMXKM3HHU.
HaoOnronenue u 00bsICHEHHE OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPAaHCHUS
AJIEKTPUUECKOTO 3apsja.
Ha0mo1eHreonbITOBMIOMOIETUPOBAHUIO
CUJIOBBIX JINHUM 3JIEKTPUUYECKOTO TTOJIA.
HccnenoBanne qeiCTBUARICKTPHUYECKOTOTIONS
HaIMpPOBOIHUKUHUIUIJIECKTPUKH




Ctpoenuearoma.
IIpoBonHMKH

U JUDJIEKTPUKH. 3aKOH
COXPaHEHMSIEKTPUIECKOTO
3apsga

2.2

IlocTosHHBIN
BJIEKTPUYECKUUTOK
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DIIEKTPUUYECKUN TOK.

Y CnoBuUsCyIECTBOBAHUS
AJIEKTPUUYECKOTO TOKA.
NcTouyHUKMTIOCTOSIHHOTO
TOoKa. JlelcTBus
AJIEKTPUUYECKOTO TOKa
(TeroBOE, XUMHUYECKOE,
MAarHuTHOE).
DIIEKTPUUYECKU I
TOKBXXHJAKOCTSAXUTA3a

X.

DIIEKTPUUYECKASIICIID.
CunaTtoka.JIeKTpUYECKoe
HaIpsKEHUE.
ConpoTtuBiieHUE
IIPOBOJHUKA. Y IEJIBHOE
CONPOTUBIICHUEBEILIECTRA.
3akon OMa i1 yyacTka
nend. [locinenoBareaprHOE
UIapaieIbHOECOeIMHEHUE
MIPOBOJTHUKOB.
PaGoTtanmorntHocTh
AIIEKTPUYECKOTOTOKA.

Hab6ntonenue pa3iudHbIX BUOB JEHCTBUS
AIEKTPUUECKOTOTOKAaNOOHAPYKEHUEITHX
BHJIOB JICMCTBUS B TIOBCETHEBHOM KU3HMU.
Habro1eH1eBO3HUKHOBEHUATa30BOropaspsiaa u
AIEKTPUYECKOTO TOKA B KHUJIKOCTH.
COOpKanMCIBITAHUEITICKTPUUECKONIICTTH
MOCTOSIHHOTO TOKa.

H3mepeHue cuibl TOKa aMIIEpMETPOM.
H3MepeHnesneKTpuIeCKOrOHANPSKEHUS
BOJIbTMETPOM.

[IpoBenenue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTUBIICHHS TPOBOIHUKA
OTETOJIMHBL, ITOIIAAUIONEPEYHOTOCEUEHUS U
Marepuarna.
HccenenoBanne3aBUCUMOCTHACHIIBITOKA,
IIPOTEKAIOIIETO YEPE3 PE3UCTOP,
OTCONPOTUBJICHUSAPE3UCTOPANHANPSIKEHHS Ha
pe3ucrope.
[IpoBepkarnpaBuIacIOKECHUIHANPSIKEHU N
IIPY MOCIIEIOBATEBHOM COETMHEHUH JBYX
PE3UCTOPOB.




3akoH /[xxoyns—Jlenua.
DIIEKTPUUYECKUECIIETTH

U IOTpeduTeNnu
3JIEKTPUYECKOUIHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

[IpoBepkarnpaBuIaIsiCHIBITOKA
[IpUIIApaLIETIbHOMCOEIMHEHUU PEZUCTOPOB.
AHanu3 cuTyauui Nocjie10BaTeNbHOTO U
MapajIeIbHOr0 COEUHEHUS POBOIHUKOB
BJIOMAIITHUXAJIEKTPUUECKUXCETAX.
Pemenne3anaucucnonb3oBanueM3akonaOma u
dbopMyI pacyeTa dJIEKTPUUECKOTO
CONPOTUBIICHUS TIPH MOCIIEI0BATEILHOM
UIAPAIIICTIbHOMCOEIUHEHUUTIPOBOTHUKOB.
OnpeneneHnepaboTHIIECKTPUIECKOTOTOKA,
MIPOTEKAOIIETO YEPES PESUCTOP.
OnpeaeneHneEMOITHOCTUAIIEKTPUYECKOTOTOKA,
BBIJICJISIEMOM HA PE3UCTOPE.
HccnenoBaHne3aBUCUMOCTUCHIIBITOKAYEPES
JAMIIOYKY OT HANPSIKEHUSI HA HEMl.
Omnpenenenue KIIJ] narpeBatensi.
HccnenoBanuenpeodbpa3oBaHUsIIHEPTUU
MPUIIOAbEMETPY3a3ICKTPOJBUTATEIEM.
OOBbsICHEHNEYCTPOUCTBANTIPUHIIMIIAICUCTBUS
JIOMAIITHUXAJIEKTPOHAT PEBATEIHHBIXITPUOOPOB.
OOBSICHEHUETTPUIYNHKOPOTKOTO3aMbIKAHHSI

Y MIPUHIIUIIA TEUCTBUS IJIABKUX
MIPEAOXPAHUTENICH.
Peuiennesanaucucnoib30BaHUEM3aKOHA
Jxxoyns—JIenna

2.3

MarHuTHBICSIBICHUS

[locTOSTHHBIEMArHUTHIL.
B3auMmonaeiictBue

HccnenoBanneMarHuTHOr OB3aMOIEUCTBUSA
MOCTOAHHBIXMArHUTOB.




MOCTOSIHHBIXMAarHUTOB.
MarunurtHoe mnose.
MaruauTtHoenone3eMiaun
METO3HAYEHUEIIISHKU3HU Ha
3emie. OnwIT Dpcrena.
MarunurtHoe 1oJe
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB
BTEXHUKE./lercTBHE
MarHUTHOTO MOJIs
HaMpPOBOTHUKCTOKOM.
DIEKTPOABUTATEIb
IIOCTOSIHHOT'O TOKA.
Hcnons3oBanue
3JIEKTPOJBUTaTEIICH
BTEXHUYECKUXYCTPOUCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOTO MOJIsl TOCTOSIHHBIX
MarHUTOBNPUUXOObETMHEHUUUPA3ICIICHUH.
HccnenoBanre MarHUTHOTO B3aUMOEHCTBUS
MOCTOSIHHBIX MarHuTOB.

N3ydyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX
MarHUTOBIPUUXO0ObETMHEHUUUPA3ICIICHUH.
[IpoBeneHue ONBITOB MO BU3yaTU3AIUHU MOJIS
MOCTOSIHHBIX MarHuTOB.
N3y4deHuesBIeHUsIHAMarHMYMBaHUsI
BEIIIECTBA.

HccnenoBanne qeiCTBUARIEKTPUYECKOTOTOKA HA
MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTbCHIIBIB3aUMOICUCTBUSKATYIIIKH
CTOKOMMMAarHUTAOTCUJIBIN HAPABICHUSTOKA B
KaTyIIIKE.

AHaIU3CUTYyallUUITPAaK THYECKOTONPUMEHECHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPONCTBAX, MPOMBIIIICHHOCTH, MEUILIHE).
N3yueHne1ecTBUIMarHuTHOT OIIOJISI Ha
IIPOBOJHUK C TOKOM.
N3ydyeHneneicTBUARIEKTPOIBUTaTENS.
N3mepenneKII/[3nexkTpoaBurateabHOM
YCTaHOBKH.
Pacrnio3HaBaHmenaHaIM3pa3TAYHBIX
MIPUMEHEHUN AIEKTPOJIBUTATENIEH
(TpaHCTIOPT,OBITOBBICYCTPOMCTBAKIP. )




2.4 | DrekTpoMarHuTHasl 4 Omneitel @apanes. SIBnenne | ONBITHI IO UCCIIETOBAHUIO SBICHUS
WHTYKIHSI 3NEKTPOMArHUTHOM AIIEKTPOMArHUTHOMMHYKIIM U :MCCIIEJOBAHHE
uHaykuuu. I IpasunoJlenna. | u3SMEHEHUN 3HaYCHUS U HAIIPABIICHUS
DIIEKTPOreHepaTop. WH]JIYKIIMOHHOT'O TOKa
CnocoObl osTy4eHusl
3JIEKTPUYECKOUIHEPT U U.
DIIEKTPOCTAHIIUU
Ha BO300OHOBIISIEMBIX
HUCTOYHUKAXIHEPTUU
Uroronopasneny 37
PesepBHOEBpems 3
OBIIEEKOJIMYECTBO 68

YACOBIIOITPOI'PAMME




9 KJIACC

No HaumenoBanue KomnuectBo | Ilporpammuoeconepxanue | OCHOBHBICBUBIACATEILHOCTUOOYYAIOIINXCS
/o pa3zeraoBU TEM 4acoB
yuyeOHoronpeamMera
MexaHu4ecKMesiBJICHUS
1.1 | Mexanudeckoe 10 MexaHn4ecKoe ABUKEHUE. AHanu3no0CyKIeHUEPA3TUUHBIXITPUMEPOB
JIBUKEHUEUCTIOCOOBI MarepuanbHas TOUKa. MEXaHUYECKOTO JIBUKEHHUSI.

C€ro OoIIMCaHus

Cucrema otcuera.
OTHOCHUTENIBHOCTh
MEXaHUYECKOTO JIBUIKCHUS.
PaBHOMEpHOE
MPSMOJIMHEHHOEIBUKEHHUE.
HepaBromepHoe
MPSIMOJIMHEHHOEIBUKECHHUE.
Cpennsisi 1 MTHOBEHHAs
CKOpPOCTH TeJa MpHu
HEPaBHOMEPHOM/IBH>KECHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPAMOJIMHENHOEIBU)KEHHUE.
CBoOonHOE TazicHue.
OnpiTe [Nanunes.
PaBHOMepHOEIBHKEHME

10 OKPYKHOCTH.
[TeprnogunyacTtoTa
obparenus.JIunelinas

Y YIJI0Basi CKOPOCTH.

OO0CyXaCHUETPAaHUTIITPUMEHUM OCTUMO/ICITH
«MaTepUATBHAS TOUKAY.

Onucanue MEXaHHYECKOTO JIBFIKCHHSI
pa3IMYHBIMUCTIOCO0aMU(ypaBHEHHUE, TAOIHIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSBIIAETCIOTHOCUTEIBHOCTEMEXaHUYECKOTO
JIBUKCHHUSL.
HabmonennemMexaHnuecKoro/IBHKEHUATeNa
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKECHUS
OJTHOTOMTOT0KETENIA0THOCUTEIbHOPA3HbIX
TEJ OTCYETA.

Amnanusrekctal anunesio00THOCUTETEHOCTH
JIBUKEHUST; BBITIOJIHEHHUE 33/ IaHUH 110 TEKCTY
(CMBICIIOBOE UTEHUE).
OmnpenenennecpeHeHCKOPOCTUCKOIBKCHUS
OpyCKanITUABMKCHUSATIIAPUKATIOHAKIIOHHON
TUIOCKOCTH.

AHanu3no0CyKJIeHUECTIOCO00B




[lenTpocTpeMuUTeNbHOE
YCKOPEHUE

MPUOIMKEHHOTOOTPEIeICHUSIMTHOBEHHOM
CKOPOCTH.

OmnpezaeneHue CKOPOCTH paBHOMEPHOTO
JBIDKCHU S (IIIAPUKABKUIKOCTH,MOCIIH
AIEKTPUYECKOT0 aBTOMOOWIIS | T. I.).
OrnpeniesieHuenyTu, PO IeHHOT03aJaHHbIH
MPOMEKYTOK BPEMEHHU, U CKOPOCTHU TeJa
norpauKy3aBUCUMOCTUITY THPABHOMEPHOTO
JBIDKCHUS OT BPEMEHHU.

OO6cyx1eHre BO3MOKHBIX TIPUHITUTIOB
JEeUCTBUATIPUOOPOB,U3MEPSAIOITUXCKOPOCTh
(cnuaoMeTpoB).

Bobluncienue myT ¥ CKOpOCTH MPH
PaBHOYCKOPEHHOMIIPSIMOJIMHEHHOMIBUKEHU U
Tena.

OnpeneneHue NponuICHHOTOMYTH U YCKOPEHUS
JBIDKCHHS Tea 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTHUPABHOYCKOPEHHOTOMPSIMOJIUHEHOTO
JIBMOKEHUSI T€a OT BPEMEHHU.
IIposepracunomesvl.:ecau

NPUPABHOY CKOPEHHOMOBUNCEHUU
0e3HAUATLHOUCKOPOCMUNYMUOMHOCAMC KAK
PAO HeYyemHwvlX yuces, mo
COOMBEMCmM8EYIOUWUEHDOMENCYMKUBPEMEHU
00UHAKOBYL.

OrnpenieieHUEyCKOPEHU TENA
MPUPABHOYCKOPEHHOM/IBH>)KEHU U




MMOHAKJIOHHOMIIOCKOCTH.
N3mepenuenepruoganyacToThio0palieHus
TeJa MO OKPY>KHOCTH.
OrnpeieIeHuneCKOPOCTUPABHOMEPHOTO
JIBMOKEHUS Teja MO0 OKPYKHOCTH.

Peuienue 3a1a4 Ha onpeneneHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUYECKOTOJIBUKEHUS PA3IMUHBIXBUIOB.
Pacno3naBanue u mpuOIMKEHHOE OTUCAHNE
Pa3IMYHBIX BUJIOB MEXaHUUECKOTO JBUKCHUS
BIIPUPOJICUTEXHUKE(HATIPUMEPAXCBOOOTHO
MMaJIaoIINX TEJ, IBMKCHUS JKUBOTHBIX,
HEOECHBIXTEI, TPAHCTIOPTHBIXCPEICTBUIP. )

1.2

B3auMmoneinicTBueTen

20

[TepBoliizakonHproTOHA.
Bropoit 3akoH HeroToHa.
Tperuit 3akon HproToHA.
[IpuHUMTICYIEPITO3ULIUT
CUIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuia
TPEHUS CKOJIbKEHUS, CUJIa
TPEHUSATIOKOS, APYTHEBU b
TPEHUSI.

Cuiia TS>KeCTH M 3aKOH
BCEMUPHOTOTATOTEHHS.

Y cKkopeHrnecBoO0HOTO
najeHus. | BmKkeHuernaaner

Ha6mroneHneno06cy K 1eHUeOnbITOB
CIBM)KCHHEMTEIIAIIPHUYMEHBIIICHUUBIUSHUS
JIPYTHX TeJ, MPEMATCTBYIOMNX JBHUKCHHIO.
Amnanns tekcra ['annies ¢ onmucaHuem
MBICJICHHOT'O SKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHEHUE3aTaHUHITIOTEKCTY(CMBICIIOBOE
YTEHHUE).
OO0CyXICHHEBO3MOKHOCTUBBITIOTHCHUS
3aKOHA WHEPIIMU B Pa3IMUHBIX CHCTEMax
OTCYETa.

Hab6mronenne u oOCcyXaecHNE MEXaHHUYICCKUX
SIBJICHUH, ITPOUCXOIAIIUXBCHCTEMEOTCUCTA
«TenmexkanpreepaBHOMEPHOM




Bokpyr Counnna. [lepBas
KOCMHYECKasi CKOPOCTb.
HesecomocTtrumeperpysku.
PaBHOBeCHE MaTepuanbHON
TOYKHU. AOCOIIOTHOTBEP 10
Teno. PaBHoBecue TBEpAOTO
TeJa C 3aKPENJIEHHON OChIO
BpauieHusa. MOMEHT CHUJIBIL.
LenTprsxectn

NyCKOPEHHOMIBMKEHUNOTHOCUTEITLHO KaOWHETa
(Gu3nKH.

JeNCTBUACBEKTOPAMUCHII: BBITIOJIHEHUE

3aJIaHUM 110 CIIOKCHHIO U BEIYUTAHUIO

BEKTOPOB.

HaGnronenue w/minm npoBeieHUE OMBITOB,
JEMOHCTPUPYIOIINX3aBUCUMOCTbYCKOPCHHS
TETA0TIPUIOKECHHONKHEMYCHUIIBIA MaCCHI TEla.

AHaIN3M00BICHEHUEABIICHUI
CHUCITIOJIb30BaHUEMBTOpOT03akoHaHbI0TOHA.

Pemienue 3aa4 ¢ UCOJIb30BAHUEM BTOPOTO
3akoHa Hpl0TOHA U MpaBuiia CIOXKEHUS CUJL.
OnpeneneHneKeCTKOCTUIIPYKUHBI.
AHanu3cuTyanui,BKOTOPbIXHAOII01aI0TCS
yrnpyrue neopmaiuu, u uX 00bsICHeHHE
CHUCITIOJIb30BaHHEM3aKoHal yka.
PemennesanaucrucnobzoBanruem3akonal yka.
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbKEHHUS OT CUJIbI HOPMAJIBHOTO 1aBJIECHUSI.
OO6cyxaeHne pe3yabTaTOB UCCIIEIOBAHUS.
Omnpenenenuekod G purpieHTaTpEHNS
CKOJIBYKEHUS.

N3MepeHUECHITBITPEHUATIOKOS.
Pemenne3anaucucnonb3oBaHUEMPOPMYIIBI
JUISL CUJIBI TPEHUS CKOJIB)KEHUS.
AHaNMU3ABUKEHUATENTOIBKONO1 I ICTBUEM




CHJIBI TSDKECTH — CBOOOTHOTO MaJICHUS.
OOBsICHEHNEHE3aBUCUMOCTUYCKOPEHUS
CBOOOIHOT'O MAJICHHS OT MACCHI TEJA.
O1eHKa BEJIMYUHBI CHIIBI TATOTEHHS,
JNIEUCTBYIOLIENMEKTYABYMATETAMHU

(711 pa3HBIX Mace).
AHanmu3ABUKEHUSIHEOECHBIXTE

1OJT JCMUCTBUEM CHJIBI TATOTCHUS
(cUCITOIB30BaHUEM TOTIOTHUTEILHBIX
HUCTOYHUKOB MHGOPMAIIUN).
Penrennesagaucucnoab3oBaHUEM3aKOHa
BCEMHUPHOTO TATOTCHUS U (DOPMYIIBI

JIJISL pacueTa CUJIbI TIKECTH.
AHaJIM30pUTMHAIBHOTOTEKCTA,
OMUCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMUPHOTOTATOTEHHUS ; BBINIOJIHEHUE3aTaHU
10 TEKCTY (CMBICJIOBOE UTCHUE).
Hab6mronenneno0cy K 1eHUeObITOB
MTOM3MEHEHHUIOBECATEIAIPUYCKOPEHHOM
JIBHOKCHUM.
AHaIN3YyCIOBUHBO3HUKHOBEHUSIHEBECOMOCTH U
Meperpy3KHu.
PemenuesanaunaonpeieiecHueBecaresa B
pPa3IUYHBIX YCIOBUSX.
AHanMu3CcuI1,AeHCTBYIOIIMXHATEO,
MOKOsIIIIeecs] Ha OIope.
OrnpeneneHUEICHTPATKECTUPAZTMIHBIX TEIT




1.3.

3aKOHBICOXPaHEHUS

10

Nmnynscrena.MI3menenue
uMItyJibca. IMIyJ1bCCHIIBL.
3aKOH COXpaHEHUS
uMIyJibca. PeaktusHoe
JIBH)KEHUE.
MexanuueckaspaboTa
uMoIHOCTh.PaboTacun
TSYKECTH, YIIPYTOCTH,
TpeHus. CBA3b SHEPTUU
upadotsl.[loTeHnnanbHas
SHEPrus Tena, HOIHITOro
HaJITOBEPXHOCTHIO3EMIIU.
[ToTeHunanbHas SHEPTUS
CKaTOM MPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHHETUUYECKOU
HHEPTHH.3aKOHCOXPAHEHUS
MEXAHUYECKOU SHEPTUU

Hab6ntonenue u 00CyX1€HUE OMBITOB,
JEMOHCTPUPYIOIIUXIIEPE AUy UMITYJIbCA
MIPUB3aUMOCHCTBUUTEIN,3aKOHCOXPAHEHUS
UMITYJIbCa MIPU a0COJIFOTHO yIIPYTOM

Y HEYIIPYTrOM B3aUMOJICHCTBUU TEI.
AHaNU3CUTYAITUUBOKPYKAOIIEHKUZHU C
WCIIOJIb30BAHUEM 3aKOHA COXPAHCHUS
HUMITYJIbCa.

Pacno3HaBaHMes BICHUSIPEAKTUBHOTO
JIBIDKCHHUS B TIPUPOJIC U TEXHUKE.
[IpuMeHeHne 3aK0HA COXPAHECHHS UMITYJIhCA
JUISL pacdeTa pe3yJIbTaTOB B3aUMOICHCTBUSI TEI
(Ha mpuMepax HEYNPYroro B3auMoeHCTBHUS,
YIPYTrOrOLEHTPATIbHOTOB3aUMOAEHCTBUAABYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBHXKHO).
Pelrenne3anaucucnonb30BaHUEM3aKOHA
COXpaHEHHS UMITYJIbCa.
OmnpeneneHnepabOTHICHIIBIYTIPYTOCTH

IpU MOJBEMETPY3aC HUCIOIb30BAHUEM
HETOIBIXKHOTOUIIOBUKHOTOOJIOKOB.
N3mepenne MOIHOCTH.
N3MepeHnenoTeHnaabHOMIHEPTUNYITPYTO
nehOpMUPOBAHHOMN MPYKUHBIL.
N3MepeHNEKMHETUYECKOUIHEPTUUTENIA 110
JUTMHE TOPMO3HOTO MYTH.
OKCIEepUMEHTAIbHOECPABHEHUEU3MEHEHUS




MOTCHUIHAITBHOMMKUHETUYECKONDHEPTUMTENA
IIPY JBUXKEHUHU 110 HAKJIOHHOW IUIOCKOCTH.
OKCIIEpUMEHTAIbHASIIPOBEPKA3aKOHa
COXpPAaHEHHUs MEXaHUYECKOU DHEPIUU

pv CBOOOJHOM MaJICHUU.

IIprMeHeHne 3aK0Ha COXpaHEHUS
MEXaHUYECKOU SHEPIUM IS pacyera
IIOTEHIIMATIbHOUMKUHETUYECKOUDHEPT UM TEIA.
Peuienue 3a1a4 ¢ UCIOJIB30BAHUEM 3aKOHA
COXPaHEHUSIMEXaHUYECKOUIHEPT UU

HUroronopazneny

40

MexaHN4YeCKHEeKO0JIe0aHUANBOJITHBI

2.1

Mexaanueckue
KoJicOaHUs

7

KonebarensHoe ABUKEHHE.
OCHOBHBIEXapPAKTEPUCTUKH
KOJIeOaHUM: TIEPUOI,
4acToTa, aMIUIUTYyAA.
MaremaTuueckui u
NPY>KUHHBIUMATHUKH.
[IpeBpaiienue sHeprun
pH KosiebaTeIbHOM
JBUKECHUU.

3aryxarormue KojaeoaHusl.
BreinyxneHHbiekoneO0aHms.
Pe3onanc

HaOmnronennekone0anniino i 1eiic TBUEMCHIT
TSOKECTU U YIIPYTOCTU U OOHAPYKECHHE
MO0I00HBIXKOJIEOAHUHBOKPYKAIOIIIEMMUPE.
AHanmu3koae0aHUNUTPy3aHAHUTH U

Ha MpY>KUHE.

OmnpeneneHue 4acTOThl KoJIeOaHUM
MaTeMaTUYE€CKOTOUTIPYKHHHOTOMAsI THUKOB.
HaOmnronenue u 00bICHEHUE SIBJICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH MIEPUOIA
KOJICOaHUUIIOABEIIICHHOTOKHUTUTPY3a OT
JUTMHBI HUTH.
[IpoBepkaHe3aBUCUMOCTHUIIEPHOTaKOICOaHUIM
rpy3a,noABEIIEHHOTOKIIEHTE,0TMACChITPY3a.
Hab6mronenue u 00CyXI€HUE OTIBITOB,




JIEMOHCTPHUPYIOIINUX 3aBUCUMOCTD TIEPUOIA
KOJICOAHUHUTTP Y KMHHOTOMas THUKa0TMACChI Tpy3a
U )KECTKOCTH TPY>KUHBI.
IIprMeHEeHnEMAaTEMATUYECKOT O
UTIPYKUHHOTOMAasTHUKOBBKAUeCTBEMO/ICIICH
JUTS ONTCaHUs KOJIeOaHU B OKpPYKaOIIEM
MUpE.
Pemenuesanay,cBA3aHHBIXCBBIYHCIICHAEM
VI OIICHKOW 9acTOTHI (TIepro/ia)
Kos1e0aHuH.
Hsmepenueyckopenusceoboonoconadenus

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKHe BOJHBL.
CBolicTBaMEXaHUYECKUX
BOJIH. [IpoonsHbIE

Y TIOTIEPEYHbIC BOJIHBI.
JIMMHAaBOJIHBIMCKOPOCTHEE
pacnpocTpaHCHUS.
MexaHn4eCcKue BOJTHBI

B TBEPJIOM TeJIE,
CEMCMUYECKNE BOJIHBI.
3ByK.I'pOMKOCTB3BYKa
uBbIcOTaTOHA. OTpaKeHUE
3Byka. MH(ppa3ByK
UYJIBTPa3BYK

OO6HapyKeHHEHaHATU3BOJTHOBBIXABICHUH B
OKpYaloIeM MHUPE.
HabmronennepacnpocTpaHeHUANPOIOTbHBIX U
MOINEPEYHBIX BOJIH (Ha MOJIEIIN)
noOHapy)KEHNEAHAIOTUYHBIXBUI0BBOJIH B
npupoe (3BYyK, BOJHBI Ha BOJE).
BrruncrieHue IIMHBIBOTHBIHCKOPOCTH
pacnpocTpaHeHHs 3BYKOBBIX BOJIH.
DKCIepUMEHTAILHOCOTPE IeTICHUET PAHUIT
YaCTOTHI CIBIIINMBIX 3BYKOBBIX

KoJIeOaHuH.
Habmronenne3aBuCUMOCTHBBICOTBI3BYKA
OTYACTOTHI(BTOMYHCIIE,CUCIIONB30BAHUEM
MY3bIKQJIbHBIX HHCTPYMEHTOB).
Habmronenneno0bsicHeHNEIBIICHUS
aKyCTUYECKOTOPE30HAHCA.




AHaNM30pUTUHATBHOTOTEKCTA, TOCBSIIIIEHHOTO
UCIIOJIb30BAaHUIO 3ByKa (WM yIBTPa3ByKa)
BTEXHHKE(IXOJIOKAIIHS, YITBTPA3ByK
BMEIUIIMHEU/I. ); BBITOTHEHUE3aJaHU N IO
TEKCTY (CMBICJIOBOE YTEHUE)

Uroronopasneny 15
DJIEKTPOMATHUTHOET0JIeHJIeKTPOMATHUTHBIE BOJTHBI
3.1 | DnekTpoMarHuTHOE 6 DJEKTPOMArHuTHOE TOJIE. [TocTpoeHuepaccyxaeHMI,000CHOBBIBAIOIITUX
noJe DNEKTPOMArHUTHBICBOHBL. | B3AUMOCBS3b JICKTPUUECKOTO0 U MAaTHUTHOTO
MDJICKTPOMArHUTHBIC CaoiicTBa TIOJICH.
BOJTHBI AJICKTPOMAarHUTHBIX BOJIH. DKCIEPUMEHTAIbHOECU3YICHUECBOMCTB
[IIkana’IeKTPOMAarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. VMcnonp3oBanme C TIOMOIIIbI0 MOOMIIBHOTO TeedoHa).
AIIEKTPOMArHUTHBIX BOJH AHANTM3PEHTT€HOBCKUXCHUMKOB
JUTSI COTOBOM CBSI3H. Y4eJI0OBEUECKOr0 OpraHu3Ma.
ONEeKTPOMAarHUTHAANPUPOIA | AHAJIU3TEKCTOB,ONMMCHIBAOIIMXITPOSBICHUS
cBera. CKOpOCTh CBETA. AIIEKTPOMArHUTHOTO U3TyYEHUs B IPUPOJIE:
BonnoBrsiecBoiicTBacBeTa YKUBBICOPTAHU3MBI, U3Ty4YeHUIHEOESCHBIXTEI
(CMBICTIOBOE UTEHHUE).
PacrioznaBanue u aHanu3 pa3InyHbIX
MPUMEHEHUNAIIEKTPOMArHUTHBIXBOTH
B TCXHHKE.
N3y4eHneBOIHOBBIXCBOWCTBCBETA.
Pemenue 3a1a4 ¢ HCIOIB30BaHUEM
bOpMyIIIACKOPOCTHIIEKTPOMATHUTHBI X BOJTH,
JUTHHBI
BOJIHBINYACTOTHICBETA
Hroromopazneny 6




CBeTOBBICSABJICHUA

4.1

3aKOHBI
pacrpocTpaHeHus
CBeTa

JlyueBassmozenbeBeTa.
Hcrounuku ceera.
[Ipsamonunenoe
pacIpocTpaHEHHUE CBETA.
3atmenus ConHua u JIyHBbI.
Otpaxenuecsera.llnockoe
3epKajo. 3aKOH OTpa)XEHUs
CBeTa.

IIpenomnenue ceera. 3aKoH
npesomiienusiceera. IlonHoe
BHYTPEHHEE OTPAKECHUE
ceera. lcnonp3oBanue
IIOJIHOTO BHYTPEHHETO
OTPaXXEHUS B OITHYECKUX
CBETOBOJIAX

Hab6:n101eH1eonbITOB, IEMOHCTPUPYIOIITUX
SBJICHUE TTPSIMOJIMHENHOTO
pacrpoCTpaHEHUS CBETA
(BOBHUKHOBEHHETECHUMIIOIYTEHN),
UUXUHTEPIPETAIUICUCTIONH30BAHUEM
MOHSITUS CBETOBOTO JIyua.
OOBSICHEHHEUMO/ICIMPOBAHUECOTHEUHOTO U
JIYHHOT'O 3aTMEHUM.
HccnenoBaHne3aBUCUMOCTH
YTIa0TPAXKEHUSICBETOBOTOJTYHa0TyTJIa TaCHUSI.
N3yueHnecBoicTBU300paKEHHUS BILIOCKOM
3epKaje.

Ha0mro1eHeno0bACHEHUEOIIBITOB
MOTOJTYYEHUION300paKEHUHBBOTHYTOM U
BBIMTYKJIOM 3epKaJiax.

HaOmnronenue u 00bsICHEHUE OIBITOB

0 MPEJIOMJICHUIO CBETa HA TPAHUIIE
Pa3TUYHBIXCPE],BTOMYHUCIIEOIBITOB C
MOJIHBIM BHYTPEHHUM OTPA’KEHUEM.
HccnenoBanue 3aBUCHMOCTH yTJIa
PEIOMIICHHUSIOTYTJIANaIeHUICBETOBOTOTyda Ha
TPAHULE «BO3YX—CTEKIIOM.
Pacno3zHaBaHUEABIEHUUOTPAKECHUS
UIIPEIOMIICHUSICBETABIIOBCEIHEBHOM
KU3HU.




AHanM3M00BSICHEHUESABIEHUAONTUYECKOTO
MUpaxa.
Pemennesanaycucnonb3oBaHUEM3aKOHOB
OTpaXKCHUSUIPEIIOMIICHUSICBETA

4.2 | JINH3BIMONITUYECKUC 6 JIunza. Xon nyueii B muH3e. | [lonmyueHnen3o0pakeHUNCIIOMOIIBLIO
IPUOOPHI Onruyeckas cucteMa coOuparoIieil U pacceuBarOIICH JTHH3.
dbotoanmapara,mukpockomna | OnpeaeneHue GOKYCHOTO pacCTOSHUS
u Teneckomna. ['na3 kak Y ONTUYECKON CUJTBI COOUpAIOIIIEH
OTITHYECKAsl CUCTEMA. JIUH3BIL.
bnuzopykocTh AHaNMU3yCTPOUCTBAUTIPUHIIUITAICHCTBUS
UaTbHO30PKOCTh HEKOTOPBIX ONTHYCCKUX MPUOOPOB:
dboToanmapaTa, MUKPOCKOIIa, TEJIECKOTA.
N3y4yeHnemo1enuria3akakonTuueCKOl CUCTEMBI.
AHaTU3SIBICHUINOIN30PYKOCTH
UAATbHO30PKOCTH, IPUHIIUIIAIEACTBHS
OYKOB
4.3 | Pasnoxenunedenoro 3 Paznoxxenuedenorocsera Hab6mroneHuepasnokeHus10e10rocBeTa B
CBETa B CIIEKTP BerekTp. OnbITeiHbI0TOHA. CIIEKTD.
CroxeHune CreKTpaTbHbIX Habmonenneno0bsiCHEHUEOTBITOB
uBeToB. Jucnepcus ceera MOTOTYyYeHNI00ETIOTOCBETAIIPUCIIOKEHUU CBETA
Pa3HBIX IIBETOB.
[TpoBeneHnenoObICHEHUEOTIHITOB
MOBOCTIPUATHIOIBETAITPEIMETOBIIPUUX
HaOII0JICHUH Yepe3 LIBETOBbIE (DUITBTPHI
(LIBETHBICOYKH)
Hroronopazneny 15




KBaHTOBBICSABJICHUS

5.1 | Ucnyckanue u OmnsrteiPesepdopaa OO6cyxnenue 1enu onbiToB Pesepdopaa
IIOIVIOLIEHUECBETA Y IIJIaHETapHas MOJEIb IIOMCCIIEI0BAaHU0ATOMOB, BEIIBUKEHUE
aTOMOM aroMa.Mopnenbaromabopa. TUIIOTE€30BO3MOXKHBIXPE3YIbTATaXOIIBITOB

Hcnyckanue u noryiomnieHue | B3aBUCUMOCTHOTIIPEANIOIAracMOTOCTPOCHUS

cBera aToMoM. KBaHTHI. aTOMOB, (hOPMYJIMPOBAHUE BHIBOJIOB

JIuHe4aThIECTIEKTPHI M3pE3yNbTaTOBOIBITOB.
OO6cyxaeHne NpoOTUBOPEUni MIaHeTapHON
MOJIEJIA aTOMa U OCHOBAHUU JJIs1 TUIIOTE3bI
BbopaocrannoHapHbBIXOpOUTaAX3IEKTPOHOB.
Habtonenne CrijiomHbIX U TUHEHYaThIX
CIIEKTPOB M3JIy4YCHUS Pa3IUYHbIX BEILECTB.
OOBbsICHEHNETMHEMYATHIXCIIEKTPOBU3ITYYCHHUS

5.2 | CTpoeHueaToMHOTO PanunoaktuBHOCTE. Anba-, | OOCYKIEHUEBO3MOXKHBIXTUITOTE30MOACIIAX
safpa OeTa- ¥ raMMa-u3Iy4deHUsI. CTpOCHHUA sapa.

CtpoeHue aToMHOTO sijipa.
Hyxnonnas monenb
aTOMHOTO sijipa. M3otomnsl.
PamnoaxkTuBHEIE
npespatenus. [lepuon
MoJypacnagaaTOMHBIXAED

OmnpeneneHuecocTaBasAeprosa1aHHbIM
MAaCCOBBIM H 3apsIIOBBIM YHCIIaM
UTIOTIOJI0KEHUIOBIIEPUOIMUECKONCHUCTEME
DJIEMEHTOB.
AHaTU3U3MEHEHUSCOCTaBAsIPANETO
MOJIOKEHHUSBIIEPUOANUECKONCUCTEME

MpU 0-pPaIUOAKTUBHOCTH.
HccnenoBaHUETPEKOBO-4aCTULIIOTOTOBBIM
doTorpadusm.
OOHapyKeHUEUU3MEPEHUEPATUALIUOHHOT O
(hOoHACTIOMOIIBIOIO3UMETPA,0LIEHKAECTO
WHTEHCUBHOCTH.




AHaTU30HOIOTHUYCCKUXU3MCHCHU,
MIPOUCXOIAIINX TIOJ ACHCTBUEM
pPaOAKTHBHBIX U3ITYYCHHM.
Hcnonb30BaHuepaIMOaKTUBHBIXU3ITYICHUN
BMCIUIIHE

5.3 | SnepHblepeakiuu 7 S nepHblepeakiiny. 3aKOHbI Peienuesanaucrucnosib30BaHUEM3aKOHOB
COXpPAHEHUS 3apsIAOBOTO COXPAHEHHUSI MACCOBBIX U 3apPSI0BBIX YUCEI
Y MacCOBOT'O YMCEIL. Ha OMpEJICJICHUE PE3YJIbTATOB SI€PHBIX
OHEPrusCBA3UaTOMHbBIX peakiuil; aHaJIN3 BO3MOXKHOCTH
syep. CBsi3b Macchl WJIA HEBO3MOKHOCTH SIICPHOM PEAKIIUU.
ysHepruu.Peakuuucunresa OLeHKa’HEPTUUCBSA3USAIEPCUCTIONB30BAHUEM
HHGHGHHHHHGP.I/ICTOHHI/IKI/I (I)OpMyJIBI DUHINTEHHA.
sHepruu COIHIA 1 3BE3]1. OO6cy)IeHHeTIePCTIEKTUBUCIIONB30BaHUS
SlnepHast SHEPreTHKA. YIIPABISIEMOTO TEPMOSIICPHOIO CUHTE3A.
JlerCTBHsIpaTHOaK THBHBIX OO6Ccyx)aeHNEeNPEUMYIIECTBUIKOIOTUYECKUX
U3JTy4E€HUHN Ha )KUBBIC po0IeM,CBA3aHHBIXCSAACPHONIHEPTETUKOM
OpraHu3Mbl
Hroronopazneny 17
IToBTOpUTEIBbHO-0000 A0 IHITMOYJTH
IToBTOpEHUE 9 Cucrematuzanus BrimonHeHney4ueOHbIX3a1aHu i, TPEO YIOUX
5 (010160} 11(S35 14 (5 10000 IIEHUETTPEIMETHOTO JIEMOHCTpAIIMA KOMIIETEHTHOCTEH,

CoJIep)KaHMs Kypca
bu3ukmn3a7—9Knaccel

COJICP’KaHUs U OIbITA
JeSITeITHHOCTH,
pUOOPETEHHOTO
NPUN3YICHHUBCETOKYPCa
(M3UKNOCHOBHOTOOOTIIETO
o0pa3zoBaHMs.

XapaKTepU3YIOIINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— IPUMEHEHHUS TIOJTyYEeHHBIX 3HAHUHN
JUISTHAYYHOT 000 BICHEHUSI(PU3UIECKIX
SABJIEHUN B OKPYKarOUIEH PUPOJIE,
BITOBCETHEBHOIKN3HNY BBISIBIICHUS




[ToaroTroBKakOCHOBHOMY
rOCy/1apCTBEHHOMY
AK3aMeHy Mo (u3nKe

JU1s1 00yYaromuxcs,
BbIOPABIINXATOTY4EOHBIN
npeaMer

(U3UYECKUXOCHOBPSIACOBPEMEHHBIX
TEXHOJIOT UM,

— IPUMEHEHUSI OCBOSHHBIX
DKCIIEPUMEHTAJIbHBIXYMEH

5051

JUIsIUCCNieTOBaHUs (P U3NIECKUXSIBICHUH,

B TOM YHCJIE JJIS1 IPOBEPKU TUNOTES
VBBISIBIICHUSI3aKOHOMEPHOCTEM.

Pemenne pacueTHbIX 3a7a4, B TOM YHCJIE
MPEATNOJIaraloINXUCIIONb30BaHUECPUHIECKUX
MO/JIEJIEM U OCHOBAHHBIX HA COJEPKAHUU
Pa3JIMUHBIX pa3eioB Kypca (U3UKH.
BrinoaHeHMEN3aUTarpynnoBbIxX
WIINUHIUBU LY ATBHBIXIIPOEKTOB,CBA3aHHBIX
C cojiep)KaHueM Kypca HU3UKH

Uroronopasneny 9
OBIIEEKOJIMYECTBO 102
YACOBIIOITPOTPAMME

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC




n/n

HaumeHnoBanue pa3iesioB U TeM
NPOrpaMMmblI

KoaudecTBO 9acoB

Bcero

KoHTpoabHbI
e padoThI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Pa3pen

1.®u3uKka u eé poJib B IO3HAHUHU OKPYKAKOIIEr0o MUpa

11

®du3uKa - HayKa O IPUpPoJIe

bubmmoreka [{OK
https://m.edso00.ru/7f416194
®U3UKOH JIAb
https://physicon.ru/eor-
list/A-fizika

1.2

dusnyueckre BEIMINHEI

bu6moreka [IOK
https://m.edso00.ru/7f416194
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

1.3

EctecTBeHHOHAYYHBIN METO/T TO3HAHUSA

bu6mmoreka [IOK
https://m.edso00.ru/7f416194
OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Uroro no pazneny

6

Paznea 2.IlepBoHayajibHble CBeJIeHUS 0 CTPOEHUHU BellecTBA

2.1

CTpOGHI/Ie BCIICCTBA

bubmuoreka [JOK
https://m.eds00.ru/7f416194
®OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

2.2

I[BI/I)KGHI/IC U B3aHMMOICHCTBUE YaCTHUI]
BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB



https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194

https://physicon.ru/eor-
list/4-fizika

2.3

ArperatHble COCTOSIHHS BELIECTBA

bubmmoreka [{OK
https://m.edso0o.ru/7f416194
®OU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Paznen 3./IBukeHne U B3anMojieiicTBue Te

3.1

Mexaanuyeckoe IBMKEHUE

bu6moreka [IOK
https://m.edso00.ru/7f416194
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

3.2

HNuepus, macca, IIOTHOCTh

bu6mmoreka [IOK
https://m.edso00.ru/7f416194
OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika

3.3

Cuia. Bune! cun

14

bu6mmoreka [JOK
https://m.eds00.ru/7f416194
OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Hroro 1o pasaciy

21

Pasnen 4./laBjeHue TBEPABIX TeJl, ) KHAKOCTEH U ra3oB

4.1

JaBnenue. Ilepenaya naBineHus: TBEPIAbIMU
TeJaMH, KUJKOCTSIMH U Ta3aMH

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB

https://physicon.ru/eor-



https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika

list/4-fizika

4.2

JlaBiaeHue KUJAKOCTH

bu6mmoreka [{OK
https://m.edso0o.ru/7f416194
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

4.3

ATMocdepHOe naBIeHne

bubmmoreka [{OK
https://m.edso00.ru/7f416194
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

4.4

JlelicTBUE JKUJIKOCTH U Ta3a Ha MOTPYKEHHOE
B HUX TEJIO

bu6moreka [IOK
https://m.edso00.ru/7f416194
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

21

Pa3znen 5.Padora u MOIIHOCTH. JHEPrUst

5.1

Pabota u MOIITHOCTB

bu6mmoreka [JOK
https://m.eds00.ru/7f416194
OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika

5.2

HpOCTLIe MCXaHU3MBbI

bubmuoreka [JOK
https://m.eds00.ru/7f416194
®OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

5.3

MexaHudeckas OHEPrusia

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
DOU3UKOH JIAB



https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194

https://physicon.ru/eor-
list/4-fizika

Uroro no pazgeny 12
bubmmoreka [{OK
https://m.edso0.ru/7f416194

PesepBHOE Bpems 3 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbnbie | IIpakTuyeckue
NPorpamMmbl Beero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1.TensioBble ABJIeHUS
bubmmoreka [{OK
https://m.edso0.ru/7f4181c
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 £
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo0.ru/7f4181c
12 TennoBsie mporecch 21 1 5 &
OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika
Hroro no pazgeny 28
Pa3znen 2.9/iekTpryeckne 1 MarHUTHbIE SIBJIEHUSA
bubnuoreka [JOK
https://m.edsoo.ru/7f4181c
51 DIIEKTPUYECKUE 3apsiibl. 3apsSKEHHbIE Tella 7 1 e
' U UX B3aUMOJIEICTBUE DOU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
b K
2.2 I1oCTOSAHHBIN 2NEKTPUYECKUI TOK 20 2 7 nommorexa L10

https://m.edsoo.ru/7f4181c



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce

e

®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

2.3 MaruuTHsble ABJIIEHUS

1.5

bubmmoreka [{OK
https://m.edsoo.ru/7f4181c
e

®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

24 DNeKTpOMarHuTHask UHIYKIUS

bu6moreka [IOK
https://m.edsoo.ru/7f4181c
€

®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

37

Pe3epBHOE Bpemst

bu6mmoreka [JOK
https://m.edso0.ru/7f4181c
e

OU3NKOH JIAb
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145



https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

9 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB H TeEM undgpoBbie
Ne i/ P Konrpoiasbnbie | IIpakTuyeckue (upp )
NPorpamMmbl Beero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1.MexaHu4yeckue siBJIeHUs
bubmmoreka [{OK
https://m.edsoo.ru/7f41ada
11 MexaHn4eCcKOe JIBMKECHHUE U CIIOCOOBI €T0 10 1 6
' OTHMCaHUS ®U3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41ada
1.2 Bsaumoneiictsue Ten 20 1 3 6
OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [JOK
https://m.edsoo.ru/7f41ada
1.3 3aKOHBI COXPaHEHUS 10 3 6
®OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no paszneny 40
Paznen 2.Mexannveckue KoJieOaHUsI M BOJHbI
2.1 MexaHn4ecKre KoJIcOaHus 7 3 bubmorexa HOK

https://m.edsoo.ru/7f41a4a



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6

6

®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubmmoreka [{OK
https://m.edsoo.ru/7f41a4a
6

2.2 MexaHnueCcKHe BOJTHBI. 3BYK 8 -
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika
Hroro mo pazgeny 15

Paspgen 3.2/1eKTpOMarHuTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE MOJIE U

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a
6

3.1 6 -
3JIEKTPOMATHUTHBIE BOJIHBI OU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 6
Pa3nen 4.CBeToBbIC IBJICHUSA
bubnuoreka [JOK
https://m.edsoo.ru/7f41ada
4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA 6 6
®OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITUYECKUE TIPUOOPHI 6 https://m.edsoo.ru/7f41ada

6
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OU3NKOH JIAB
https://physicon.ru/eor-
list/A-fizika

4.3

Paznoxenne 6e70ro cBeTa B CIIEKTP

bubmmoreka [{OK
https://m.edsoo.ru/7f41ada
6

DU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

15

Paznea 5. KBauroBbie IBJICHUA

5.1

I/ICHYCKaHI/Ie " IOTJIOCHUE CBETAa aTOMOM

bu6moreka [IOK
https://m.edsoo.ru/7f41ada
6

OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika

5.2

CrpoeHue aTOMHOTO siipa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ada
6

OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika

5.3

ﬂﬂepHLIe pCaKknuun

bubmuoreka [JOK
https://m.edsoo.ru/7f41ada
6

®OU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika
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Hroro no pazneny 17

Pa3nes 6.IloBTOpHTEILHO-00001IAIOIINI MOLYIb
bubmmorexa [{OK
https://m.edsoo.ru/7f41ada

6.1 [ToBTOpeHue u 0000IIeHNE COACPIKAHUS 9 ) 6

' Kypca (usuku 3a 7-9 knacc ®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KontpoJsbneie | IIpakTuyeckn
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTsbI e padoTbl
pecypcsl
®du3nKa — Hayka O MPUPOJIE.
SBnenus npupoabl. Pusnyeckne 1 https://m.edso0.ru/3c9c9366
SIBJICHHS
MexaHudeckue, TCIUIOBEIE,
AIEKTPUYECKUE, MAaTHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBHIE, 3BYKOBBIC SIBIICHUS
®u3nuecKue BEIMYUHBI U UX
1 https://m.edsoo.ru/6185e41e
U3MEPEHUE
Ypok-uccnenoanue "N3mepenne
TEMIIEpaTypbl IIPHU IOMOIIH
PATYPHL TP . 1 1 https://m.edso0.ru/2312¢9d7
KUJKOCTHOTO TEPMOMETpA U JaT4yHKa
TemnepaTrypsl"”
Kak ¢u3uka u apyrue ectecTBeHHbIE
HayK{ U3y4aroT PUPOY.
EcrecTBeHHOHAaY4HBIN METOL 1 https://m.edsoo.ru/3842f3a4
no3nanus. Onucanue GU3NIECKUX
SIBIICHUM C IOMOIILIO MOJeeH
VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: AATIBHOCTD MOJIETA
A 1 1 https://m.edsoo.ru/145e7ble

IapurKa, MymeHHOro TOPU30HTAIBHO,
TeM 00JIbIIIE, YeM OOJIBIIE BHICOTA



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e

mycka"

Crpoenue BemectBa. OMBITHI,

«OHpel[eJ'ICHI/IC IIJIOTHOCTHU TBépIIOI‘ (&}

7 JIOKA3bIBAOIINE TUCKPETHOE https://m.edsoo.ru/12a57dbb
CTPOCHUE BEIIEeCTBA
8 JIBM>KeHHE YacTHll BEIIeCTBa https://m.edsoo.ru/bcdf4162
Ypoxk-uccnenoanue «ONbITHI MO
9 HaOJIFOIEHUIO TEILIOBOTO https://m.edsoo.ru/dc28d455
pacIIupeHus Ta30By»
https://m.edso0.ru/93dd87d
10 ArperaTtHble COCTOSHHS BEIIIeCTBA 7
B3anmocBsI3b MeX Ty CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
COCTOSHUSAX U UX
11 https://m.edsoo.ru/bb22e4a5
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
OCco0EHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexannueckoe OBMKECHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE https://m.edsoo.ru/43ceab19
JBIDKEHUE
13 Cxkopoctb. EauHUITBI CKOPOCTH https://m.edsoo.ru/fdd6c394
14 Pacyer nmyTu u BpeMeHU JABUKEHUS https://m.edsoo.ru/f1164e28
WHueprius. 3akoH HHEPITUH.
15 B3anmMoelicTBre Ten Kak MpuYruHa https://m.edsoo.ru/7b9b482e
HW3MEHEHHUS CKOPOCTH JBMXKCHUS TEI
IInoTHOCTH BemecTBa. PacueT Maccel
16 Hl https://m.edsoo.ru/4cd7ale8
1 00beMa TeNna Mo €ro MIOTHOCTH
JlaGoparopHasg padora
17 patop P https://m.edsoo.ru/766f1f89
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TCIa»

Pemenue 3agag mo reme "[moTHOCTE

18 " https://m.edso0.ru/3f769a5a
BEIlIECTBA
Cuna xak xapakTepucTuKa

19 B3auMoeiicTBus ten. Cuna https://m.edsoo.ru/2546928c
yrnpyroctH. 3akoH ['yka
JlabopaTtopHnas pabota «3yuenue

20 JABHCHMOCTH PavTsDReHHA https://m.edsoo.ru/afbd9bdd
(mebopmanun) Ipy>KUHBI OT
MIPHITOKCHHOM CHITBDY

21 SIBnenne Tarotenus. Cuja TSHKECTH https://m.edsoo.ru/5f763ae9
CBs3b MEXKY CUJIOHN TSKECTH U

22 Maccoii tena. Bec tena. Pemenne https://m.edsoo.ru/511ca9df
3aga4 o teme "Cuia tsokecta"”

23 g;z1;::{?;1;;ffg}:;ﬁgg:;ﬁ:z& https://m.edsoo.ru/384f287b

24 N3mepenue cun. lunamometp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTh https://m.edsoo.ru/594bb9cd
CrnoxxeHue IBYX CHJI, HallpaBJIEHHBIX

26 10 OJTHOY TIPSIMOIA. https://m.edsoo.ru/62elae35
PaBHopelicTBYyIOIIAs CHIT

27 F;?Bitzz;iﬁ;:;;hz;ﬂ" https://m.edsoo.ru/78755da8

08 TpeHue CKOJIbKEHHS U TPEHUE TIOKOSL. https://m.edsoo.ru/8481b4b
Tpenue B mpupoie U TEXHUKE d

29 Jlabopatopuaz pabora «syuerne https://m.edsoo.ru/99ea5ef7

3aBUCHUMOCTHU CUJIBI TPCHUA
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CKOJIbKEHUS OT CUJIbI IABJIEHUA U
XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEIN

30

Pemenue 3agau Ha onpeneneHue
PaBHOAEHCTBYIOIIEH CUIIBI

https://m.edso0.ru/38b267b
8

31

Pemenne 3amaa mo Temam: «Bec
tenay, «I'paduueckoe nzoOpaxeHue
cuy, «Cunbly, «PaBHOAEHCTBYOMIASA
CHII»

https://m.edsoo.ru/f2fbfbaa

32

KonTponbHas paborta o Temam:
«MexaHn4ecKoe JIBIKEHHUEY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«['pacuueckoe nzoOpaxkeHue cui,
«Cubl»

https://m.edsoo.ru/33fe531c

33

Jasnenue. CiocoObl yMEHBIICHUS U
YBEJIMYCHUS 1aBJICHUS

https://m.edsoo.ru/e56bd875

34

JaBieHnue raza. 3aBUCUMOCTD
JaBJICHUS raza oT 00bEMa,
TEeMITepaTypbl

https://m.edsoo.ru/41e7cach

35

[Tepenada naBneHus TBEPABIMU
TeJIaMH, JKUIKOCTIMH U Fa3aMH.
3akoH [Tackansa

https://m.edsoo.ru/cfb73461

36

[[aBJ'IeHI/Ie B X KMJKOCTH H ra3c,
BBI3BAHHOC ﬂeﬁCTBHCM CHJIBI TSOKCCTHU

https://m.edso0.ru/8e8367h5

37

Pemenue 3amad no teme ((I[aBJ'IeHI/Ie B
KHUAKOCTHU U ra3sec. 3akon ITackams»

https://m.edsoo.ru/3c9f6fad

38

Coobmaromumecs: cocybl

https://m.edso0.ru/384621b
8
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39

I'mppasinueckuii npece

https://m.edsoo.ru/f6417ca4

40

Manowmertpel. [lopuaeBoi
JKHJIKOCTHBIM HACOC

https://m.edsoo.ru/1f58766b

41

Atmocdepa 3emuu. [TpuauHbI
CYyILECTBOBAHUS BO3yILHON
0007109kH 3eMIi. 3aBUCUMOCTh
aTMOC(EPHOTO JaBJICHHUS OT BHICOTHI
HaJl YPOBHEM MOPS

https://m.edso0.ru/9249b69
2

42

Bec Boznmyxa. ATmocdepHoe
JIaBIICHHE

https://m.edsoo.ru/ccd4dad5

43

W3mepeHne aTMoCc(epHOro 1aBIeHHUS.
Omneit Toppuuennu

https://m.edsoo.ru/22f14fba

44

3aBUCUMOCTb aTMOC(EpHOTO
TaBJICHUS OT BBICOTHI HA/l ypPOBHEM
Mopst

https://m.edsoo.ru/6c48c524

45

Bbapomerp-anepouns. AtmocdepHoe
JIABJICHHUE HA PA3JIMYHBIX BBICOTAX

https://m.edsoo.ru/e7a99517

46

Pemenue 3aau no teme
"AtmocdepHoe naBieHue"

https://m.edsoo.ru/c12835a8

47

JleiicTBUE JKUAKOCTH U T'a3a Ha
MOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuiia

https://m.edsoo.ru/ac71c7fa

48

JlaGopaTtopHas pabota
«OmnpezeneHre BHITATKUBAIOIICH
CHUJIbI, ICVCTBYIOILIEN HA TEJIO,
MOTPYKEHHOE B KHJIKOCTbH)

https://m.edso0.ru/3749d5cc

49

JIaGopatopHas paboTa 1o Teme
«MccnenoBanue 3aBUCUMOCTH Beca

https://m.edso0.ru/3c11398¢
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TeJa B BOJIE OT 00BbEMa OTPYKEHHO
B JKUJKOCTb YacTH TEJa»

50

IlnaBanue Ten

https://m.edsoo.ru/celf25ac

51

JlaboparopHas padoTa
"KonctpyupoBanue apeomeTrpa win
KOHCTPYUPOBAHUE JTOIKU U
omnpeneneHue e€ rpy30noabEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemrenue 3anga4d o remam:
«IlimaBanue CynoB.
BosgyxomiaBanuey, «/laBienue
TBEPABIX TEN, )KUAKOCTEH U ra30B»

https://m.edso0.ru/3373694e

53

Mexanuveckast pabora

https://m.edsoo.ru/8a8cac47

54

MomntHocThs. EAWHAITEI MOIITHOCTH

https://m.edsoo.ru/4395592e

55

Ypok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM MpPHU
noanéMe o Jectauie"

https://m.edsoo.ru/8e9f821a

56

[Ipoctbie MexaHu3Mbl. Poiyar.
PaBHOBecue cui Ha peruare

https://m.edsoo.ru/1283aa34

57

KonTtponpHas padoTa o teme
«/laBneHue TBEPAbIX TEN, KUIKOCTEH
1 razoBy» / Beepoccuiickas
MpoBepoyHas pabora

https://m.edso0.ru/3c391d99

58

PesepBHriit ypok. Pabota ¢ Tekctamu
1o TeMme «/laBneHue TBEpABIX Tell,
KHUJIKOCTEH U ra3oBy /
Bcepoccuiickas mpoBepouHasi paboTa

https://m.edso0.ru/7698861

8

59

Pbruaru B TexHMKe, OBITY M IPUPOJIE.
JIaGoparopHas paboTa

0.5

https://m.edsoo.ru/85ed83cc
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«HMccnenoBanue yclOBH paBHOBECHS
pplyara»

60

Pemenne 3a1au 1o reme «YCI0BUS
paBHOBeCI/Ifl pmqara»

https://m.edsoo.ru/6dlcdc7?2

61

KoaddurmenT noneznoro neicTBus
MexaHusma. Jlaboparopnas padota
«3mepenue KII/] HakinoHHOM
TUTOCKOCTI

0.5

https://m.edsoo.ru/8a91d11d

62

Pemenne 3amag mo teme "Pabora,
mortrHocTh, KIT"

https://m.edsoo.ru/ab3c7eaf

63

Mexanudeckast SHEpTHsl.
Kunernueckas n moTeHuManbHas
SHEPrUs

https://m.edsoo.ru/2delcc24

64

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEpPruun

https://m.edsoo.ru/92e9efac

65

YPOK-3KCIIEpUMEHT IO TEME
"DKCEepUMEHTAIbHOE OTIPEICIICHUE
W3MEHEHUS KHHETUYECKON U
MOTEHIMATLHOU SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
mIockocTu"

https://m.edsoo.ru/fbb989ba

66

KonTtponbHas padoTa o tTeme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

https://m.edsoo.ru/1a4d3478

67

PesepBHriit ypok. Pabota ¢ Tekctamu
no Teme "MexaHndyeckoe JBHKeHHe"

https://m.edsoo.ru/355411fe

68

PesepBHsIit ypok. PaGoTta ¢ TekcTramu
o teme "PaboTta. MOIIHOCTG.
Oneprug"

https://m.edsoo.ru/281b265e
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8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTsbI e padoTbl
pecypchl
OcHOBHBIE TIOJIOKEHUS
. https://m.edsoo.ru/4b6b152
1 MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU 1 3
Y X OTIBITHBIC TTOITBEPIKICHUS B
https://m.eds00.ru/5128475
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1 g
Mogenn TBEPIOTO, KUIKOTO 1
3 A pA A . 1 https://m.edsoo.ru/7236c9f9
ra3000pa3HOr0 COCTOSTHUM BEIECTBA
OObsicHEHHE CBOMCTB TBEPJIOTO,
YKUJIKOTO U Ta3000pa3HOTO
N https://m.eds00.ru/9484984
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1 )
MOJIO)KEHUW MOJIEKYJISIPHO- B
KHUHETUYECKOI Teopuu
https://m.edsoo.ru/5d25b3d
5 Kpucranmmaeckue u amopdubie Tena 1 q
5 CmauuBaHuE U KallWJUISIPHOCTb. 1 https://m.edso0.ru/8bb5494
[ToBepxHOCTHOE HATSKEHUE b
7 TennoBoe pacIIMpeHne U CKATHE 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBs3b TeMIIepaTypbl
Patyp Patyp https://m.edso0.ru/767b611
8 CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS 1 0
YaCTHII b
Buytpennss sneprusi. Crioco6bl
9 1 https://m.edsoo.ru/7a161b6d

N3MEHEHUS BHYTPEHHEN SHEPTUH
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10

Buael renonepenaun

https://m.edsoo.ru/e5c7ce2c

11

Ypok-koupepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB
BEILIECTB U MaTEPUAJIOB B LEJISAX
sHeprocoOepexeHus"

https://m.edso0.ru/47298c48

12

KonmuectBo TemioTsl. Y ienpHas
TCIIIIOEMKOCTh

https://m.edsoo.ru/eb498cle

13

VYpaBHeHHE TEIUIOBOTO OajiaHca.
TennooOMeH u TETIIOBOE paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

JlabopaTtopHnast pabota
"HccmenoBanne SBICHUS
TEII000MEHa IPU CMEIINBaHUH
XOJIOJTHOW U TOpsTYeil BOIBI"

https://m.edsoo.ru/b1634a45

15

Pacuer xoandecTBa TEIJIOTHI,
HEOO0XOUMOTO JJI1 HarpeBaHus Teja
Y BBIJICIISIEMOTO UM TIPH OXJIAKICHUN

https://m.edsoo.ru/fd21c3d1

16

JlaGopaTtopHnas pabota
"OnpeneneHue yaeabHOR
TEIJIOEMKOCTH BerlecTna"

https://m.edsoo.ru/aabf9721

17

DHeprus TorMBa. Y ieabHas
TEIJIOTa CTOPAHMS

https://m.edsoo.ru/2cf8923b

18

IInaBnenue u OTBCPACBAHUC
KPpUCTAJUIMICCKUX TCJI. Y aennHas
TCILIOTA IIJIaBJICHUA

https://m.edsoo.ru/5c93abab

19

JIaGoparopHas paboTa
"Onpenenenye yaenbHOM TEIIOThI
IIaBJIEHHA Jpaa"

https://m.edso0.ru/9cb89b68

20

[TapooGpazoBaHue U KOHIEHCAIUS.

https://m.edsoo.ru/943361ac
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https://m.edsoo.ru/eb498c1e
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Hcnapenue

21

Kunienue. Y genbHas teriora
mapooOpa3oBaHus U KOHICHCAIIHH.
3aBHCHMOCTD TEMIIEPATYPhl KUTICHHSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/e4c6ce3f

22

BrnaxHocth Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHTEIILHON BIAXKHOCTH BO3AyXa"

https://m.edsoo.ru/17eeb2af

23

Pemenue 3agau Ha onpeneneHue
BJI&KHOCTH BO3/lyXa

https://m.edsoo0.ru/9f97285d

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHYTPEHHETO CTOPAHMS

https://m.edsoo.ru/al4fldbc

25

KIIJI TenmoBoro aBuraters.
TemnoBble ABUraTEN U 3alllUTa
OKpYKarole cpeibl

https://m.edsoo.ru/c1c67641

26

3aKOH COXpaHEHHUS U MPEBPALLECHUS
SHEPrUM B TEILIOBBIX MPOIIECCaX

https://m.edso0.ru/89535ae3

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
M3menenue arperaTHbIX COCTOSTHUI
BelecTna"

https://m.edsoo.ru/dfea43fc

28

KonTtponbHas padoTa o teme
"TermnoBble sBIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa"

https://m.edsoo.ru/64eb961f

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B

https://m.edsoo.ru/17ef865b

30

VYpok-uccienosanue "Onexkrpusanus

https://m.edsoo.ru/lde2a6dc



https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
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TeJI UHAYKLIHUEN U IIpU
CONIPUKOCHOBEHUU"

B3anmoelictBre 3apsyKeHHBIX TEIL.

31 https://m.eds00.ru/9753c836
3axoH Kynona
DIEKTPUUYECKOE TOJIE.
HanpskeHHOCTB 3JIEKTPHUUYECKOTO

32 P P https://m.eds00.ru/46777f42
noss. [lpuHmn cynepno3unuu
BIEKTPUYECKUX TOJEH
Hocurenu snekTpuyeckux 3apsijioB.

33 DnemeHTapHbIH 3apsa. CTpoeHue https://m.edsoo.ru/d5afc8eb
aToMa
IIpoBoAHMKH M AUBIEKTPUKHU. 3aKOH

34 POBOZ g P https://m.edsoo.ru/f2d4a134
COXpaHEHUS IEKTPUIECKOTO 3apsiaa
Pemenue 3agau Ha npUMEHEHUE

35 B a p https://m.edsoo.ru/5e7ea9cc
CBOMCTB 3JIEKTPUUYCCKUX 3aPAI0B
DIIEKTPUYECKUI TOK, YCIIOBUS €TI0

36 cymecTBoBaHus. VICTOUHUKH https://m.edso0.ru/67367ddc
ANEKTPUIECKOTO TOKA

37 JIeficTBUSI STIEKTPUIECKOTO TOKA https://m.edsoo.ru/aele7251
VYpok-uccnenoanue "JlelictBue

38 ANEKTPUYECKOTO T0JIsI Ha 1 https://m.edsoo.ru/1b724c3e
MPOBOJIHUKHU U JTUAIEKTPUKHU"

39 DJIEKTPUYECKHUI TOK B MeTasuIax, https://m.eds00.ru/2393532
KUJKOCTSX M ra3ax 2
DJIeKTpUYECKas 1eMb U €€ COCTaBHbBIC

40 P i https://m.edsoo.ru/e19acc53
4acTH

https://m.edso0.ru/d67176b
41 Cuna Toka. JlabopatopHas paboTa 0.5 D

6



https://m.edsoo.ru/9753c836
https://m.edsoo.ru/46777f42
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"N3mepeHue U peryinpoBaHUeE CUJIIBI
TOKa"

42

DNEKTPUUECKOE HAMPSKEHHE.
BoseT™mertp. JIaboparopHas paboTa
"N3mepenue 1 peryinpoBaHue
HanpspkeHus"

0.5

https://m.edsoo.ru/6a219ef8

43

ConpoTuBieHre MPOBOJHHKA.
VY ienpHOE CONMPOTUBIICHHE BEIECTBA

https://m.edso0.ru/98c1f226

44

JlabopaTtopHnast pabota "3aBUCHMOCTb
ANEKTPUYECKOTO COMTPOTUBIICHHUS

MIPOBOJIHUKA OT €r0 JJIMHBI, TUIOIIAIU
MIOIIEPEYHOI0 CEYEHUs U Marepuana"

https://m.edsoo.ru/8852b3cf

45

3aBI/ICI/IMOCTB CHUJIbI TOKA OT
HanpspkeHust. 3akoH Oma st
ydacTka Ienu

https://m.edsoo.ru/224862ac

46

JlaGopaTtopHnas pabota
"UccneqoBaHue 3aBUCUMOCTU CHIIEI
TOKa, UJIYILEro Yepe3 pe3ucTop, oT
COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

https://m.edsoo.ru/8fbc7cba

47

ITocnenoBarensHOE U mapajjyiCJibHOC
COCAUHCHUA ITPOBOAHHUKOB

https://m.edsoo.ru/73f4d541

48

JlaGopaTtopHnas pabora "IIpoBepka
MpaBHJIA CJIOXKCHHUS HANPSHKCHUH TIPH
MOCIIeI0BATEIbHOM COEIMHEHUN
JBYX PE3UCTOPOB"

https://m.edsoo.ru/9fec21e2

49

JlabopatopHas pabota "IIpoBepka
MIpaBUJIa JUIsS CHIIBI TOKA MPH

https://m.edsoo.ru/6b9fd546



https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
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HapajuleIbHOM COEAMHEHUN
pe3uctopos"

50

Pemenue 3aga4 Ha npuMeHEHUE
3akoHa OMa AJ1s pa3IuyHoOro
COCJIMHEHUS TIPOBOHUKOB

https://m.edsoo.ru/24e36972

51

PaboTa 1 MOITHOCTH MEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

https://m.edsoo.ru/821f4c5b

52

JlabopaTtopHnas pabota
"Onpenenenne paboThl U MOIITHOCTH
AJIEKTPUYECKOTO TOKa"

https://m.edsoo.ru/dd1d4d6
6

53

DneKTpuyecKue enH U MoTpeOuTenu
AIIEKTPUYECKON SHEPTUU B OBITY.
KopoTtkoe 3ambikanne

https://m.edsoo.ru/f4fle71a

54

ITocTossHHEIE MAarHUTHI, HX
B3aMOJEICTBUE

https://m.edsoo.ru/6e766c29

55

Ypok-uccnenoBanue "N3yueHne
OJIEU MMOCTOSIHHBIX MarHuToB"

https://m.edsoo.ru/3ab2bd56

56

MarnutHoe noie. MargauTHoe o€
3eMJIM U €ro 3HauyeHue I )KU3HU Ha
3emiie

https://m.edsoo.ru/34fb13d5

57

[ToaroToBka K KOHTPOJBHOI paboTe
1o TemMe "DNEKTPUUECKUE 3apsbl.
3apsKeHHbIE TeJa U UX
B3auMoaeiictBud. [locTosTHHBIN
ANEKTPUYECKUH TOK"

https://m.edsoo.ru/325ebb45

58

KonTtposneHas paboTa o teme
"DnekTpruuecKue 3apsampl.
3apsKEHHBIE TEJIa U UX

https://m.edsoo.ru/18b3ac5f



https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66
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B3auMOAeUCTBUS. [10CTOSHHBIN
AIIEKTPUYECKHA TOK" /
Bcepoccuiickas mpoBepouHasi paboTa

59

PesepBubIit ypok. PaboTta ¢ Tekcramu
o Teme "llocrosiHHbII
AIIEKTPUYECKHA TOK" /
Bcepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/713efeab

60

OmneiT DpcTena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
IT0JI€ KaTYIIKHU C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpuMeHeHne >eKTPOMarHiuToB B
texauke. JlabopaTtopHas pabora
"N3yueHne NeiCTBHUSI MarHUTHOTO
0JI Ha MPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DNeKTpOABUTATENb OCTOSIHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
yCTPOMCTBAaxX M HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHctpynpoBaHue U U3y4eHUE
paboTHI AeKTpoABUTaTES"

https://m.edsoo.ru/9c99a4b7

63

OnbiTel Papajes. 3aKoH
3NIEKTPOMArHUTHOM MHIYKIUU.
IIpaBuno Jlenna

https://m.edsoo.ru/2981eldb

64

OnekrporeHeparop. CriocoObl
MOJTyYCHHUS DIICKTPUYCCKOW IHEPTUH.
DJIEKTPOCTAHINH Ha
BO300HOBIISIEMBIX UCTOYHHUKAX

https://m.edsoo.ru/d926dc7f



https://m.edsoo.ru/713efeab
https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7
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SHEPruu

[ToaroroBka Kk KOHTPOJIBHOM paboTe

65 o TeMe "DIEKTPUUICCKUE U 1 https://m.edsoo.ru/e35e6336
MAarHUTHBIC SBJICHUS"
KonTtposnsHas paboTa o teme

66 "DJIeKTpUUECKHEe U MAarHUTHBIC 1 https://m.edsoo.ru/fc544d96
siBJIeHHS "
P i . Pab

67 e3epBHI;m YOI Fabota ¢ Te"K cravi 1 https://m.edsoo.ru/7d3485el
o teme "TemnoBsie sIBICHUS
P i . Pab

68 e3epBHI')‘II/I ypoi. Fabota ¢ TeKSTaMH 1 https://m.edsoo.ru/46a7afab
1o TeMe "MarHuTHbBIC SBICHHS

OBIIEE KOJIJMYECTBO YACOB I1O
- 68 145

[TPOI'PAMME



https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTsbI e padoTbl
pecypchl

Mexanndueckoe OBIDKEHUE.

1 a 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUKa
Cucrema orcueta. OTHOCUTEIHLHOCTD

2 1 https://m.edso0.ru/5c869dc5
MEXAHUYECKOT 0 ABMKEHUSI
PaBHoMepHoe IpsaMoIMHENHOE

3 P P 1 https://m.edsoo.ru/bc342e86
NIBIDKEHUE
HepaBHoMepHOE npsiIMOSIMHEHHOE

4 nBrokeHne. CpeiHsisi © MTHOBEHHas 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
IIpssMoanHETHOE paBHOYCKOPEHHOE

5 p P yexop 1 https://m.edsoo.ru/cbhb4116b
JBIDKECHUE. Y CKOpEHUE
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1 https://m.edso0.ru/2c456185
I'paduk ckopoctu
JlaboparopHnas padota "Onpenenenue

CKOPEHUS Tela IIpU

7 yerop p 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JBMXKEHUHU TIO
HAKJIOHHOM IUIOCKOCTH"
CBoOoauoe magenne tei. OnbITh

8 1 https://m.edso00.ru/163cf472
T'annnes
PaBHOMEpHOE ABHIKEHHE IO

9 p A 1 https://m.edsoo.ru/7a978b7a

OKPYXHOCTH. Hepno,u n yacTtoTa



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
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https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472
https://m.edsoo.ru/7a978b7a

oOpamienus. JIuneitHas u yriaosas

CKOPOCTH

10 LlenTpOoCTpEMUTENBHOE YCKOPEHHE https://m.edsoo.ru/21f74a13

11 IIepBsiit 3ak0oH HeroTona. Bexrop https://m.edso0.ru/8776289
CHUJIbI g

12 Bropoit 3akon HeroTona. https://m.edso0.ru/6b639d9
PaBHO€ENCTBYOMIAs CHITA 4
T 5 H .

13 DETHH 3aKOH HpIoTOoHa https://m.edsoo.ru/6155617¢
Cynepno3unus cui
P

14 CHICHHE 33141 Ha MPUMEHEHHIE https://m.edsoo.ru/52e8393d
3akoHOoB HeroToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P C

16 CUICHHE 33]1a% T0 TeMe «ua https://m.edsoo.ru/3bf34e6¢c
YIPYTOCTH»
JIab o O

17 abopatopra pabota «IHpencIetie https://m.edsoo.ru/aa6e6bc3
YKECTKOCTHU TIPYKHUHBD

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb
P C

19 CUICHHE 33]1a% 0 TeMe «ua https://m.eds00.ru/97¢5c938
TPEHUS»
JIa6 3] "

20 aPOpaTOpHas paboTd Onpez[eneHH"e https://m.edsoo.ru/78ff698c
K03 duimenTa TpeHUS CKOIBLKCHUS
Pemenue 3agau no teMe "3aKOHEBI

21 Herorona. Cuna ynpyrocru. Cuia https://m.edso0.ru/885c63el
TpeHus"
Cuna TsbKeCTH M 3aKOH BCEMHPHOTO

22 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO https://m.edsoo.ru/c4cba3c3

naaCHusA
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23

VYpoxk-koHpepenuus "JIBkeHne et
BOKPYT I'PaBUTAIIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuxu"

https://m.edsoo.ru/6a48e5¢3

24

Pemtenue 3amau no teme "Cuita
TSOKECTH M 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/8b4d9f83

25

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs 1 neperpysku

https://m.edsoo.ru/5f38dbas

26

PaBHOBecue MaTepuaNbHON TOUKHU.
AOGCOTFOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOM OChIO BPAILICHHUSL.
MowmeHT cunsl. LleHTp TsKeCTH

https://m.edsoo.ru/a351cela

27

PaBHOBeCHEe MaTepuaIbHON TOUKH.
AOGCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BpAILICHUS.
MowmeHnT cuisl. LlenTp Tsxectu

https://m.edsoo.ru/6872abf4

28

Pemrenue 3agaq mo reme "MoMeHT
cunbl. Llentp Tsoxectn"

https://m.edsoo.ru/77b2c6c5

29

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "MexaHnyecKoe IBUKEHHUE.
Bsaumonetictue Tea"

https://m.edsoo.ru/2bafb487

30

KonTtponbHas padoTa o teme
"MexaHN4eCKO€E IBUKECHUE.
Bsaumoneticteue Tea"

https://m.edsoo.ru/fc25194b

31

Nmnynsc Tena. Ummymse cuisl. 3akoH
COXpaHEHUs UMILYJIbCa. YIIPYroe U

https://m.edsoo.ru/251e6f13



https://m.edsoo.ru/6a48e5c3
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HEYIPYTroe B3aUMOJICHCTBHE

Pemenue 3ama4q mo reme ""3akouH

32 " https://m.edsoo.ru/c3cceebl
COXpaHeHI/Iﬂ I/IMHyJH)CB.
VYpok-koH(pepe "Pea oe

33 POK-KOH(pepeHLI KBt " https://m.edsoo.ru/8b5e27f1
IBUXXCHHUC B HpI/IpOIIC U TCXHUKC

34 Mexanudeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/848ba637
Pab

35 abOTa CHIBTTAACECTH, CHIIL https://m.edsoo.ru/d7a7c555
YHPYTOCTI/I 1 CUJIbI TpeHI/ISI
JlabopaTtopHas pabota «OnpeneneHue

S

36 DAOOTRL CHITBI TPEHIA TPH https://m.edsoo.ru/667c837e
paBHOMepHOM ABUXCHHUU TEJIa 110
TOPU30HTATEHOM MMOBEPXHOCTH)

37 CBs13b HEPrUU U pabOTHI. https://m.edso0.ru/8481717
[ToTeHMampHAs SHEPTUS 9
K T

38 HHemquKaf[ PHEPTHA. L eopeMa o https://m.edsoo.ru/24d61ab5
KHHETUYCCKOHW SHEPTUU
3 e

39 AKOH COXPAHCHIL SHEpTHHL B https://m.edso0.ru/24661f29
MEXaHUKe
JIab 3] 1 e

40 ADOpatopras pabuta «syeHd https://m.edsoo.ru/48838ca3
3aKOHA COXPAHCHHSI SHEPTHN
Koneb

41 OICOATCIRHOC ABIKEHHC H IO https://m.edsoo.ru/7b9859af
XapaKTePUCTHKHU
3 o .

42 HLYXAIONUIE KOTCOAHIN https://m.edsoo.ru/ad17f942
Breinyxkaennsie koneOanus. Pesonanc
M N N

43 ATCMATITICCIIH H TPy AHHHBIH https://m.edsoo.ru/4a6aa385
MAasATHUKH

44 VYpok-uccnenopanue «3aBUCUMOCTh https://m.edsoo.ru/b1c7271b
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nepro/ia KojiebaHuil OT KECTKOCTH
MPYKUHBI U MacChl TPy3a»

45

[IpeBpanienue 3Hepruyu npu
MeEXaHNYECKNX KOJIeOaHmIX

https://m.edso0.ru/8544337¢e

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U NIEpHUoia KojebaHui
MPYKHUHHOTO MasITHHKA»

https://m.edsoo.ru/bald1d48

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TMEpH0/1a KoJIeOaHMit
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacchl Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexannueckue BoJiHbl. CBOUCTBA
MEXaHH4eCKUX BOJIH. [IpoionbHbIE U
MOTEPEYHBIE BOJHBI

https://m.edsoo.ru/8ed367e7

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuyeckye BOJHEI"

https://m.edsoo.ru/ebd8d7h6

50

3Byk. PactipocTpaneHue 1 0TpakeHue
3ByKa

https://m.edso0.ru/8a594969

51

Ypoxk-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

https://m.edsoo.ru/2b95f238

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKycTHYECKUH PEe30HaHC

https://m.edso0.ru/699e3612

53

Ypok-koHpepeHmus "YnpTpa3ByKk u
nHOPa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ffc5cbba

54

[ToaroToBka K KOHTPOJBHOM paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.

https://m.edsoo.ru/b347159¢
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MexaHuuueckue KoJjieOaHusl U BOJHBI"

55

KonTtposnsHas paboTa o teme
"3akoHbI coXpaHeHUsl. MexaHn4ecKue
KoJieOaHus U BOJIHBI"

https://m.edsoo.ru/e9924b5e

56

DIEeKTPOMarHuTHOE TOJIE.
SHCKTPOMaFHI/ITHBIC BOJIHBI

https://m.edsoo.ru/45bbd19

b

57

CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH

58

VYpoxk-koudepennus "llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHUE 3IE€KTPOMArHUTHBIX
BOJIH JJISI COTOBOM CBSI3U"

https://m.edsoo.ru/48f68a2d

59

Ypok-uccnenoanue "N3yuenne
CBOMCTB QJICKTPOMArHuTHEIX BOJIH C
MTOMOTIIBI0 MOOHMIIBHOTO TenedoHa"

https://m.edsoo.ru/3cfae84a

60

Pemenue 3a1a4 Ha onpeielieHue
YacTOTHI U JUTUHBI 3JICKTPOMArHUTHOM
BOJIHBI

https://m.edsoo.ru/ebe362a6

61

DeKTpOMarHuTHas IpUpoJIa CBETa.
CkopocTth cBeTa. BoHOBBIE CBOMCTBA
cBeTa

https://m.edsoo.ru/ecb99257

62

Hcrounuku cBera. [IpsamonuHeitHoe
pacrnpoCcTpaHeHHE CBETA. 3aTMEHUS
Connua u JlyHsl

https://m.edsoo.ru/f3de5613

63

3aKOH OTpaXKEHUs CBETa. 3epKaia.
Pemienne 3aga4 Ha mpUMEHeHUE
3aKOHA OTPAXKEHUS CBETA

https://m.edsoo.ru/45e9f872

64

HpeHOMHCHI/IC cBeTa. 3aKoH
MIpEIOMIICHUA CBCTA

https://m.edso0.ru/3c5ffof5



https://m.edsoo.ru/e9924b5e
https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/48f68a2d
https://m.edsoo.ru/3cfae84a
https://m.edsoo.ru/ebe362a6
https://m.edsoo.ru/ecb99257
https://m.edsoo.ru/f3de5613
https://m.edsoo.ru/45e9f872
https://m.edsoo.ru/3c5ff9f5

65

[TonHOE BHYTpEeHHEE OTpaXKEHUE
cBeTa. Mcrmons30Banue MOJTHOTO
BHYTPEHHETO OTPaXXECHUS B
ONTUYECKUX CBETOBOIAX

https://m.edsoo.ru/4e43afa2

66

JlaboparopHas padoTa
"UccnenoBanue 3aBUCUMOCTH yIJia
MIPEIOMJICHHSI CBETOBOTO JIy4a OT yTJia
TaJIeHusl Ha TpaHuIle "BO3IyX-

crexiao""

https://m.edsoo.ru/835faed9

67

VYpoxk-koupepennus "Hcnonp3oBanue
ITIOJIHOT'O BHYTPCHHET'O OTPAXKCHUSA:
CBC€TOBObI, OIITUKOBOJIOKOHHAA
CBSI3b"

https://m.edsoo.ru/2ce88641

68

JInaspl. OnTryeckast cuijia JIMH3EI

https://m.edsoo.ru/c6451cf4

69

[TocTpoenne n3o0pakxeHUH B THMH3AX

https://m.edsoo.ru/3b4b5e4f

70

JlaGopaTtopHnas pabdorta "Onpenenenue
(hOKYCHOTO PaCCTOSIHUS M OTITHYECKOU
CHJIBI COOMPAIOIIEH JTUH3BI"

https://m.edsoo.ru/911a47cb

71

Ypok-koHpepenius "OnTuyeckue
JIMH30BBIC TPUOOPHI"

https://m.edsoo.ru/5b79227a

72

I'na3 xak ontuyeckas cucrema.
3peHue

https://m.edsoo.ru/d7aa88af

73

Ypok-koupepenus "ledexTs
3penus. Kak coxpanutsb 3peHue"

https://m.edsoo.ru/4dc7b213

74

Pa3noxxenue 6enoro cBeTa B CIEKT).
OmnbiTel HetoToHa. CiioskeHue
CHEKTpalbHBIX LIBETOB. [{ucnepcus
cBeTa

https://m.edsoo.ru/6eb8b874
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Jlaboparopnas pabota "OnbITH IO
Pa30oKEeHUI0 OEJI0r0 CBEeTa B CIEKTP U

https://m.edsoo.ru/b486799

75 BOCIIPUATHIO [IBETA IIPEAMETOB IIPU UX 4
HaOJII0IEHUH Yepe3 [BETOBEIC -
¢bmbTpe"
VYpok-npaktukym "BosHOoBbIE

76 CBOWCTBa CBETa: JUCIIEPCHS, https://m.edsoo.ru/1b4e5e94
uHTepdepeHus u nudpaxaus'
O P

77 meiTh! Pesephopna u nuianeTapas https://m.edsoo.ru/c36effb5
MOJENE aToMa
I1 Bopa. M

78 OCTYTIATRL bopa. VIOAEIh aToMa https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanue u OTJIONIEHHE CBETa

79 aromoM. KBaurel. JInneiiuaTteie https://m.edsoo.ru/9fb5689b
CHEKTPBI
Ypok- "Hab.

80 POICHIPAICTIIM a”mozerHe https://m.edsoo.ru/83b9a577
CIEKTPOB UCITYCKAHUS

81 PagmoakTuBHOCTE U €€ BUIIBI https://m.eds00.ru/8e724769
C .

82 TPOCHHE ATOMHOTO Aipa https://m.edsoo.ru/2d85bef3
Hyxnonnas moaens
P .

83 AOAKTHBHBIC TPCBPATCHIT https://m.edsoo.ru/8b56a71d
H3oTomnsl
P :

84 " CHICHIE SaAat TO TeMe " https://m.edsoo.ru/f241bbdc

PannoakTuBHBIE MpeBpaleHUs

85 [lepuon nomypacnazna https://m.edso0.ru/523a9317
Vpok- "p

86 pOK-KOHepeHI "PaHOaKTHBHEIC https://m.edsoo.ru/4ea4f6e4

HU3JIy4YCHUS B IpUPOAC, MCANULIUHEC,
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TeXHUKE"

87

SnepHblie peakuu. 3aKOHBI
COXPAHEHHUS 3apsJJ0BOI0 U MacCOBOTO
quce

https://m.edsoo.ru/c4cbe7ee

88

DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b
MacChl U DHEPTUU

https://m.edsoo.ru/734f11cl

89

Pemenue 3amgau mo reme "Anepueie
peakuun"

https://m.edsoo.ru/5efa6f52

90

Peakimu cuHTE32 M ICTICHUS SIIIEP.
Ucrounuku sueprun CoJtHIA U 3BE3]T

https://m.edsoo.ru/2d7262c2

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaIMOaKTUBHBIX H3TyYCHUHN Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/bd4b6e5e

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPOMArHUTHOE MOJIE.
DNEeKTPOMAarHUTHbIE BOJHBL.
KBanToBsbIe siBIeHUS"

https://m.edsoo.ru/d9f1261a

93

KounTponbnas pabora o teme
"DeKTpOMarHUTHOE TOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBsbIe siBieHUS"

https://m.edsoo.ru/7231a58d

94

[ToBTOpEHME, 00OOIICHNE.
JlaGopatopHbie pabOTHI IO KypCy
"B3aumopaencreue Tea"

https://m.edsoo.ru/8b45d68
4

95

IToBTOpenue, o0oOmenue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33]1a4 110
teme "TemnnoBble mpoueccs”

https://m.edsoo.ru/d324894
3
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[ToBTOpenue, o6o0menue. Pemenne
96 pacUeTHBIX U KAYeCTBEHHBIX 3a]1a4 110
teme "KII/] TerutoBeIX ABUTaTEeH"

https://m.edsoo.ru/28f67bc4

[ToBTOpenue, o6o0menue. Pemenne
97 PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 I10
teme "KIIJ] anekrpoycTtaHOBOK"

https://m.edso0.ru/399f4911

[ToBTOpEHue, 06001IEeHNE.
98 JIaboparopHbIe pabOTHI IO KYypPCY
"CBeToBbIe sIBIIEHUSA"

https://m.edsoo.ru/1cd92c22

[ToBTOpenue, 0606menue. Pabora c
99 TEKCTaMH TI0 TeMe "3aKOHbBI
COXpaHEHUs B MEXaHUKe"

https://m.edsoo.ru/f7e3f69d

[ToBTOpenue, 0606menue. Pabora c
100 tekcraMmu 1o TeMe "Konebauusa u
BOJIHEI"

https://m.edsoo.ru/497cclc6

[ToBTOpenue, o6o6menue. Paborta ¢
101 TekctaMmu 110 TeMme "CBeToBBIE
SIBJIEHUS"

https://m.edsoo.ru/5986dca7

[ToBTOpenue, o606menue. Pabora ¢
102 TekcTaMu 1o TeMe "KBantoBas u

snepHas puzuka"

https://m.edsoo.ru/6d32ee4f

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBIC PE3yJ/ILTAThl 0CBOCHUS OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTth ABJICHUSA II0 ONHMCAHWUIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIUX JaHHOC (1)I/I3I/II-IGCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpe, B TOM uucie (u3NYecKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aauy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUECKUX SIBJICHUI

1.4

OTHCHIBaTh M3YYECHHbIE CBOMCTBA Tel U (PU3UYECKHE SBICHUS,
UCIONIb3YyS  (DUM3MYECKHE BEIWYHUHBI, NPH OMUCAHUHM MPAaBUIBHO
TPakTOBaThb (DU3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHUS U SUHUIIBI (PU3UUECKUX BEIIMYMH, HAXOAUTh (GOPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMUYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTh TIpaQUKd  HM3YyYCHHBIX  3aBUCHMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIICCKI/IG SIBJICHUSI W IIPOLICCCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3alucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3NYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA Tel, B TOM
Yhcllie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH IPUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUN, PU3MUECKUX 3aKOHA MIIU

3aKOHOMCPHOCTH




1.7

pemaTth pacu€THble 3aaud B 1 — 2 nelCTBUS, UCIOJB3Ys 3aKOHBI U
(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIM3a
yYCIIOBUSL 3aJauyd  3alUCBhIBAaTh KPAaTKOE YCJIOBHE, TOJICTABISTH
¢bu3nveckre BeTUIUHBI B POPMYIIBI i TPOBOAUTH PACUETHI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHuA 3a1a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU
(1)I/ISI/I‘~IGCKI/IX METOAOB, B OIHKMCAaHHUMU HCCIICAOBAHUSA  BbIACIATH
MpOBEPSIEMOE  TPEANOJIOKECHHE (rumotesy), pa3inyaTh u
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yiIbTaT, HAXOJUTH omumOKu B

XOJ€ OIlbITa, A€JaTh BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UUECKUX SBICHUU WIH
(u3UYecKuX  CBOMCTB  Tel:  (OPMYJIHUpPOBATH  IPOBEPSEMBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY W3  TPEIJIOKEHHOTO

000pyI0BaHus, 3aMUCHIBATh X0/ OMNbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATE MPAMBIC HU3MCPCHHA C HCIIOJIB30BAHMEM aHAJIOIOBBIX H
nuQpOBBIX MPUOOPOB, 3aMUCHIBATH TMOKa3aHUs MPHOOPOB C y4&€TOM

3a/TaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPECHUM

1.11

MPOBOJUTHh  HCCIEJOBAaHWUE 3aBUCHMOCTH  OJHOW  (DHU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPECHHMH,
y4acTBOBaTh B IUIAHMPOBAHMHM YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHMSI, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3yNbTaThl IMOJYYCHHOM 3aBUCUMOCTH (HU3MUECKHX
BEJIMYUH B BUJIC MPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIbI

I10 pe3yJibTaTaM HUCCICIOBaHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/IIIGCKI/IX BCJIIMYHMH, CJICAY:A
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOU

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHjia TCXHUKU 0€30I1acHOCTH npu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaATh MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb HPUHIHIIBLI JeNCTBUSA N3YyUCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCAaHMUA,

HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBJICHUI n




He00xoIuMbIe (PU3UYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TPUMEpPHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO MCHOJIB30BaHUS (PU3MUECKUX 3HAHUI B MOBCEIHEBHON
KU3HH JUis  oOecrieueHHss O€30MacHOCTH TIpu  oOpamieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHUS 3J0POBbS U

coOII0ICHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpPMauu B ceTu VHTEepHET B
COOTBETCTBMU C 3aJlaHHBIM ITOMCKOBBIM 3alpoOCOM, Ha OCHOBE
AMEIOIINXCA 3HAHUM M IYTEM CpPAaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB
BBIJICNATE MHGPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

WCIIOJIb30BATh pu BBIIIOJITHEHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHUS,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHer, BianeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus MHGOpMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCHMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpMAIMK (U3HIECKOTO
COJICpKaHUs, B TOM YHCJIE MYOJUYHO JeNaTh KPaTKUE COOOIIEHUS O
pe3yabTaTax TMPOCKTOB WIH YYEOHBIX HCCICOBAHUN, TPU ITOM
IPaMOTHO HCIOJb30BaTh W3YYCHHBIM IMOHITUWHBIN ammapar Kypca

(bu3HKHM, COIPOBOK/IATh BRICTYILICHUE MPE3eHTallUei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B rpymnme€ B COOTBETCTBUU C ITOCTABJICHHBIMHA 3aJadyaMu,
CJIICANTL 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OICHHMBATDHb
CcOOCTBEHHBIH BKJIad B  JCATCIBHOCTb TI'PYIIIIbI, BbICTPAUBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepPsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3ybTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIb30BAaTh INNOHATHA




1.2

pas3iiniaTth SABJICHUA IO OMNMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)H3I/II-IGCKO€ SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHHHA B
OKPYKAIOILlEM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJE,
IpU ITOM IE€PEBOJUTH MPAKTUUYECKYIO 33aJadyy B Y4EOHYIO, BBIICNATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

ONHCBHIBATH HW3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBJICHUS,
UCHONIBb3Ysl (DU3MYECKHE BEIWYHMHBI, NPU OMUCAHUM MPAaBUIBHO
TpPakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHHsI U €AUHULBI PU3NYECKUX BEJIUYUH, HAXOJAUTh (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEIMYMHAMM,  CTPOUTb TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BETMYNH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS M TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHBI, MPH 3TOM JaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa W 3alHCHIBAaTh €r0 MaTeMaTHYeCKOe

BBIpa)KEHUE

1.6

O0OBICHATH (PU3WUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITh IPUIMHHO-CIICJICTBEHHBIE CBSI3HM, CTPOUTH OOBICHEHHE U3 |
— 2 JIOTMYECKHMX INaroB ¢ MmoMompio 1 — 2 HM3y4eHHBIX CBOMCTBA

(1)I/ISI/II‘I€CKI/IX SIBJ'ICHI/II\/'I, (bHBI/I‘IeCKI/IX 3dKOHAa HUJIKM 3dKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 I[GP'ICTBHH, HCIIOJIb3YysA 3aKOHBI U
(bOpMy.]'IBI, CBA3BIBAIOIIHNC (bI/I3I/I‘IeCKI/Ie BCJIIMYHHBI: HA OCHOBC aHaJIu3a
YCJIOBUS 3ala4U 3allMChIBATb KPATKOC YCJIIOBUEC, BBIABJIATE HECAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJdavu, BBI6I/IpaTB 3aKOHBI H (bOpMyJ'IbI,
HeO6XOI[I/IMI>Ie oI eé peliCHus, IIpPOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)H3H‘l€CKOfI BCINYNHBI C HU3BCCTHBIMU

JaHHBIMH

1.8

pacCiio3HaBaThb HpO6J'I6MLI, KOTOPBIC MOXHO PpCHIUTHL IpPU IMOMOIIN
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OIIMCAHUC UCCIICAOBAHUSA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOPSAAKA

IMPOBEACHUA UCCIICAOBAaHNA, ACIaTh BBIBOAbI

1.9

OpOBOAUTL OIIBITEI 110 Ha6J'IIOI[CHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBJICHUM HWIIN

¢u3nyeckux  CBOHCTB  Teln:  (QOpPMyIUpOBaTh  IpPOBEpsieMble




MPENoIOKEeHNsI, CcOOMpaTb  YCTAaHOBKY M3  NPEAJIONKEHHOTO

000pyI0BaHUs, OMUCHIBATh X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSAMBIE M3MEPEHUs C MCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpPOB U JATYUKOB (PU3MUECKUX BEIMUMH, CPABHUBATH PE3YJbTaThl

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

IOPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IUIaHUPOBATh HUCCIIEOBAaHUE, COOMpPATh YCTAaHOBKY U BBINOJHATH
U3MEpeHus, Cleays MpeaJoKeHHOMY  IUIaHy, (DUKCUpOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOMUIl U rpauKoB,

ACJIaTb BBIBOABI ITO PE3yjbTaTaM HCCICOO0OBaHMA

1.12

MPOBOJUTH  KOCBEHHbIE  U3MEpPEHHs  (U3NYECKHX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TpPEeNIOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHOCTH mpu paboTe cC

1abopaTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX ONHMCAHUSA, HCIOIb3YA
3HaHMSI O CBOMCTBaxX (PU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bHSPI‘IeCKI/Ie 3aKOHOMCPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIC TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM M CXCMATUYHbBIM PUCYHKaAM, COCTABJIATH CXCMbI
OJICKTPUYCCKUX ueneﬁ C TMOCICOAOBATCIIbHBIM W IapajljICJIbHBIM
COCIMHCHHUECM 3JICMCHTOB, pasimm4dad YCJIOBHBIC 0003HaYEHHT

QJICMCHTOB 3JICKTPHYCCKUX Heneum

1.16

OPUBOJIUTH TpUMEpbl (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU Juid  oOecrieyeHus Oe30MacHOCTH Tpu  OOpalieHud ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3[I0OPOBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECKOTO IMTOBEACHUS B OKPY)KaIOH_[eﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IHCI)OpMaI_II/II/I (1)1/131/111601(01"0 COJCpKaHuA B CCTHU
I/IHTepHCT, Ha OCHOBE€ HUMEIOIIMNXCS 3HAHHUHA H HYTCM CpaBHCHUA

JOIIOJIHHUTCIIBHBIX HMCTOYHHKOB BbIICIIATH I/IH(l)OpMaI_[I/IIO, KOTOpasa




SIBJISIETCS IPOTUBOPEYMBOM UIIM MOXKET OBITH HEOCTOBEPHOM

1.18

WCIONBb30BaTh MpPU BBHIMOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-

MOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJCp)KaHUs, CIIPaBOYHBIC
Marepuansl, pecypcbl ceth VHTepHeT; BiIageTh  NpUEMAMM
KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHusi WHPOPMAIMU U3 OIHOUN

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000m1as uHGOPMAIMIO W3 HECKOJIBKMX HCTOYHUKOB (PU3UUECKOTO
COJIEp’KaHUs, B TOM YHCJIE MyOJIMYHO TPEACTaBIATh PE3YJIbTaThl
MPOEKTHOM WJIM MCCIEI0BATENbCKOW JAEATEIBbHOCTH, IPU 3TOM
IPAMOTHO HCIIOJIB30BAaTh WM3YyYEHHBIM MOHATUHHBIN anmapar Kypca

(hU3KKH, COTPOBOK/IaTh BBICTYIIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB U WCCIEAOBAHUN (U3UIECKUX
MIPOLIECCOB PACIPENEsITh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C

IIOCTaBJICHHBIMHU  3aJJadyaMH, CJICIUTh 3a BBIIIOJJHCHHUCM IIJIaHa

JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh

COOCTBEHHBIH BKJIaad B  JCATCIBHOCTbL TI'PYIINbI, BbICTPAUBATH

KOMMYHHKAaTHBHOC BSaHMO,I[CfICTBHC, IIPOSABJIAA TOTOBHOCTH

paspeniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJiabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHusl

1.1

HCITOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJCHHA IO OIIMCAHHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (1)I/ISI/I‘I€CKOG SIBJICHHC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (1)I/I3I/IquKI/IX SIBJICHUHA B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (1)I/I3I/I‘IGCKI/IG SABJICHUS B TIPpHUPOAC,
IIpu 3TOM MEPCBOAUTH MPAKTUYCCKYIO 3a/1a4y B lee6Hy}o, BBIACIIATD

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PU3NUECKUX SIBICHUI

1.4

ONHCBIBATL H3YUCHHBIC CBOMCTBA Te€l H (1)I/I3I/I‘-ICCKI/IC SABJICHHA,

HCIIOJIb3YA (bI/IBI/I‘-ICCKI/IC BCJIIMYWHBI, IIpU OIMCAHUU TIPABUIILHO




TPaKTOBaTh  (PU3MYECKHI  CMBICA  HWCHOJB3YEeMBIX  BEJIHYUH,
0003HauCHHSI ¥ €AMHUIIBI (PU3MUYECKUX BEITMYMH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEIHMYMHY C JAPYTrHMH
BEJIMYMHAMH, CTPOUTH  TIpaUKHM  HM3YyYEHHBIX  3aBUCUMOCTEH

(U3HYECKUX BEITMINH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U IPOIECCHI,
UCIIOJIb3ysd W3YYEHHBIE 3aKOHbI, IPU 3TOM JABaTh CJIOBECHYIO
(bopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYecKoe

BBIpaKEHUE

1.6

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKUX MIaroB C IMOMOIIBIO 2 — 3 W3y4YEHHBIX CBOICTBA

(bu3nueckux sBJICHUHN, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIe 3amadu (Omuparonmecss Ha cucTeMy u3 2 — 3
ypaBHEHUI), UCHONb3ysd 3aKoHbl U (OPMYJIbI, CBS3bIBAIOIINE
¢u3nueckue BENWYMHBI: HAa OCHOBE AaHalM3a YCIOBHUS 3aJ1adu
3alMChIBaTh KPaTKOE YCIOBHUE, BBIABIATH HEAOCTAIONIME  WIIU
M30BITOYHBIC JIaHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOANUMBIC
JUIA pelleHusi, MPOBOJUTH PAacu€Thl M OIEHHBATh PEATUCTHUYHOCTD

IMOJIY4YCHHOI'O 3HAUCHUA (bHSH‘ICCKOfI BCJIIMYNHBI

1.8

PpacIio3HaBaTb HpO6J'IeMBI, KOTOPBIE MOJKHO PpCeIIUTh IIpU IIOMOILIX
(bnanecxnx MCTOJO0B, HCIIOJB3Yys OIMMCAHUC HCCICAO0BaHMs, BBIACIATH
IIPOBEPIACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABHUJIBHOCTH IIOPSAAKa
IMPOBCACHUA HMCCICAOBAHUA, ACIATb BbIBOJbI, HWHTCPIIPECTUPOBATDH

PE3yJIbTaThl Ha6J'IIO,Z[eHI/II71 M OIIBITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/IIO q)HSquCKI/IX SIBJICHUN WM
(1)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaMOCTOSITECIBLHO CO6I/IpaTB YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIKMCBIBATh XOJ OIIbITa U €Io

pe3ynbTaThl, (GOPMYINPOBATH BHIBOIBI

1.10

OPOBOJUTH TpPH HEOOXOAMMOCTH CEpPUI0O TMPSAMBIX HU3MEpPEHMH,
onpenenss cpeiHee 3HAueHUE H3MepseMOd BelnduHbl ((PoKycHoe
paccTosiHHe coOuparomei JMH3bl), 000CHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MEepPUTEIHHOTO Mprodopa)

1.11

OpOBOAUTE HCCICAOBAHUC 3aBHCHUMOCTEM (I)I/I3I/I‘-IGCKI/IX BCINMYHWH C




HCMOJIb30BAHUEM NPSAMBIX MU3MEPEHUM: IJIAHUPOBATH HCCIIEIOBAHUE,
CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY, (UKCHPOBATh PE3yIbTAThI
MOJTyY€HHON 3aBUCHMOCTH (DU3MYECKUX BEIUYMH B BHJC TaOJIHIIH

Fpa(i)I/IKOB, ACJIaThb BBIBOJBI IO pE3YyJIbTaTaM UCCIICA0OBAHUA

1.12

OPOBOJAUTH  KOCBEHHbIE  HM3MEpPEHMs]  (PU3MYECKMX  BEJIUYMH:
IUIAHUPOBAaTh U3MEPEHMSI, COOMPATh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATE HW3MEPEHHUs, CIEays HPEeMIOKECHHON WHCTPYKLUH,
BBIYMCIIATh 3HAYEHHWE BEJIMYMHBI W AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TMpaBuia TEXHUKM O€30MacHOCTH Ipu pabore ¢

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pasnuyaTh OCHOBHBIC MPU3HAKUA HM3YYEHHBIX (PU3UUECKHX MOJIEICH:
MartepuaiabHas TOYka, abCOTIOTHO TBEPJOE TEJIO, TOUCHHBIN HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUTAHETapHAs MOJENh aTOMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O dJpa

1.15

XapaKTEePU30BaTh MPUHIUIBI JCHCTBUS W3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HUX ONMCAHUS, HCHOJb3YS
3HaHMSI O CBOMCTBax (PU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3vIecKrue 3aKOHOMEPHOCTH

1.16

HCIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKHM H3YUEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENbHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHUYECKHUE CXEMBI Ui MOCTPOCHUS U300paKeHUN B TIIOCKOM

3epKajie U coobuparorieit TuH3e

1.17

OPUBOJIUTH TpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCETHEBHOM
KU3HU Juia  oOecrieueHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0OPOBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECKOTO IMTOBEACHUS B OKPY)KaIOH_[eﬁ cpeae

1.18

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3UUYECKOTO CONIEPKAHUSI B CETH
WntepHer, camocTosATeNbHO (opMynaMpys TOHUCKOBBIM  3armpoc,
HaxXOAWTb IIyTH  OMNpPENENECHHUs  JTOCTOBEPHOCTH  IOJYYEHHOU
UHPOpPMALlMM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOTIOJHUTENBHBIX

HCTOYHUKOB




1.19

WCIIOJIb30BAaTh MPU  BHINIOJHCHWHM YYEOHBIX 3aJaHWil  HAYYHO-
MOMYJSIPHYIO JIUTEPaTypy (PU3UUEeCKOro cojepKaHHs, CIPABOYHBIE
Marepuainbl, pecypcbl cetu  VHTEepHeT; BianeTb OpUEMaMH
KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIIUU U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE HWH(pOpPMAIMKU W3 HECKOJBKUX HWCTOYHUKOB (PHUIUIECKOTO
COJIEp’KaHus, MyOJUYHO MPEACTABIATH PE3YIbTAThl MPOEKTHOW WM
HCCIEAOBATENbCKOM  JEATEIBbHOCTH, IpPHU  3TOM  T'PaMOTHO
HCMOJIb30BATh M3YYEHHBI NOHATUMHBINA anmapaT u3y4yaeMoro pasjaeina
(UMK U CONpPOBOXJATh BBICTYIJICHHE IIpe3eHTalueld ¢ y4éToM

0COOEHHOCTEN ayIUTOPUH CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HHU3HUECKUX
MIPOLIECCOB PACIPENEsaTh 00S3aHHOCTH B I'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEIUTh 3a BBINIOJIHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJaJ B JEATENBbHOCTb TPYMIbI, BBICTPAaUBAThH
KOMMYHHUKaTUBHOE  B3aWMOJCHCTBUE,  MpPOSBIASL  TOTOBHOCTH

paspeniath KOH()IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Koa yaemenTa

HpOBepﬂeMble IJIEMEHTBI COAECPKAHUSA

®U3UKA U EE

POJIb B [IO3HAHMHM OKPYXXAIOIEI'O MUPA

11

®usnka — Hayka O Mpupoje. SIBieHus npUPOABL
®u3nyecKkue  SABICHHS: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnyeckue BelUyUHBL ~M3MmepeHue  pu3mueckux
BenmuunH.  Dmsuueckue  npubopsl.  [lorpemrHocTh

U3MepeHuil. MexyHapoHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHayuHBI METOA TO3HAHWS: HAOJIOJEHUE,
MOCTAaHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHE THIOTE3,
SKCIIEPUMEHT 10 TPOBEPKE THUIMOTE3, OOBSICHEHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue pabOTHI:
N3mepenne paccTosiHUM.
H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MalbIX TE.
H3mepenue temnepatypsl IpyU MOMOIIHU KUKOCTHOTO

TEPMOMCTpPA U OaTYHKa TEMIICPATYPhL

ITEPBOHAYAJI

bHBIE CBEJJEHMA O CTPOEHNU BEINECTBA

2.1

CTpOGHI/Ie BeOIECTBA: AaTOMbI MW  MOJICKYJIbI, HX
pasMECPHhI. OHLITLI, AOKa3bIBAOIUE IOUCKPCTHOC CTPOCHUC

BEIECTBA

2.2

JBuwxenne uyactun BemectBa. CBs3b CKOPOCTH
JIBWKEHHUSI 4YacTUIl C  TeMmmeparypoil.  bpoyHoBckoe

JBIOKeHue, T dy3us

2.3

BzauMmopelicTBue 4yacTUIl BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHC




AI‘peI‘aTHLIe COCTOSAHMA BCIICCTBA: CTPOCHUC TIa30B,

KUAKOCTEH M TBEPABIX  (KPUCTAUNIMYECKMX)  Tell.

2.4 B3anMoOCB3p MEXIy CBOMCTBAMH BEIIECTB B PA3HBIX
arperaTHbBIX COCTOSIHUSAX W HMX aTOMHO-MOJIEKYIISIPHBIM
CTPOCHHUEM

2.5 Oco0EeHHOCTH arperaTHbIX COCTOSTHUN BO/IBI

[IpakTnueckue pabOThI:
Onenka [uameTpa aromMa MeETOJOM psAoB (¢
UCI0JIb30BaHueEM (oTtorpaduit).
2.6 OnpiThl 10 HaAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS

ra3os.
OnpiTbl 1O OOHApPYXKEHUIO  JAEWUCTBHUS  CHII

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHnndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBIDKCHHUE
3.9 Cxopocts. CpeaHsisi CKOPOCTh NMPHU HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTy U BpeMeHM JIBU>KEHHS
SlBnenne uHepnuu. 3aKOoH WMHEpLUMH. B3anmonencTBue
3.3 TeJ KaK MpUYMHA W3MEHEHUS CKOPOCTHU IBUKEHUS TEIl
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocTh  BemectBa.  CBA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMa BellecTBa
3.5 Cuita Kak XapaKTepUCTHUKa B3aUMOICUCTBUS TEI
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MOMOILBIO JUHAMOMETpPA
37 SIBnenue TAroreHus u cuna Tskectu. Cuna TsbKecTu
. Ha Apyrux miaHerax. Bec rena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJIBXKEHUS U TPEHHE MOKOSI.
' Tpenue B npupoe U TEXHUKE
3.9 CnoxeHue CWJl, HalpaBJIEHHbIX MO OJHOW MPSIMOM.
. PaBHOelicTBYIOIIAs CHIT
3.10 [IpakTdeckue pabOTHI:

OnpeneneHI/Ie CKOpPOCTH pPAaBHOMCPHOTO  JIBWXCHUSA




(apyka B KUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMOOWIE ® Tak gjanee). OnpeneneHue cpegHen
CKOPOCTH CKOJIBXEHHUs Opycka WM IIapuka [0
HAKJIOHHOM  MIOCKOCTH.  OrmpenesnieHue  MIOTHOCTH
TBEPJIOTO Tena. OnbITHL, JEMOHCTPUPYIOLINE
3aBHCHUMOCTb pacTsikeHus (aedopmariu) mpy>KUHBI OT
OPWIOKEHHOW  cuibl.  ONBITEL,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U

XapaKkTepa CONpPHKACAIOIINXCs TOBEPXHOCTEH

dusnueckne SBICHUSA B Ipupoac: NpUMEpPLI IBUIKCHUA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHM B ’KMBOW M HEKHMBOM IPUPOJIE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/IE M TEXHUKE
3.12 Texnuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEHN 1 T'A30B
a1 Hasnenne TBEpHoro Ttema. CrocoObl yMEHBIIEHUS U
' YBEJTMYCHHS TaBJICHHS
14 JlaBieHue raza. 3aBUCUMOCTD JaBJICHHS T'a3a OT 00bEMa,
' TEeMIIEepaTypbl
43 [lepenava naBneHUs: TBEPABIMH TellaMU, )KUIKOCTIMU U
' razamu. 3akoH [lackams. [IHeBMaTHyeckrne MalnHbl
3aBUCHUMOCTh  JaBJICHUSA JKUAKOCTH OT TJIyOHHBI.
4.4 ['uppocraTuueckuii napagokc. CooOaromnmecs: Cocybl.
['unpaBnuyeckue MeXaHU3MbI
AtMocdepa 3emu u atmocheproe naBiaeHue. [Ipuannbl
45 CYILIECTBOBaHUS BO3AYIIHONH 000m0uky 3emiu. OmnbIT
. Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 N3mepenue armocdepnoro paenenus. [lpubopsl as
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelicTtBue XUIAKOCTM MU Tra3a Ha IOTPYXKEHHOE B HUX
4.7 Teno. BelTankuBarimas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
4.9 [IpakTuyeckue paboOTHI:




HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOAE OT
00béMa TOTrpYy)KEHHOW B IKUIAKOCTH YacTH Tela.
Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEMCTBYIOLIEH Ha
TEN0, NOrpyk€éHHoe B  Kuiakoctb.  I[IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHJIbI, JEHCTBYIOIIECH
Ha TeJIO0 B JKUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIUME  3aBUCHMOCTb  BBITAJIKMBAKOLIECH
CUJIbI, JICUCTBYIOILIEH Ha TEJO B JKUIKOCTH, OT 00BEMA
NOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KoHcTpynpoBanne  apeomerpa WM

KOHCTPYHpOBaHHE  JIOJKM U  OIlpejeneHue e

Irpy30N10AbEMHOCTH

Odusnyeckue  SBICHUS B MPUPOJE:  BIMSHUE
4.10 aTMOC(EepHOTo IaBJICHUS Ha KUBOM OpraHu3M, IlaBaHue

pBIO

TexHuyeckne yCTpONCTBA: COOOIIAIOUIUECS COCYIbI,
411 YCTPOMCTBO BOJONPOBOJA, THUIPABIUYECKUNA TIpeEcC,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAcoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckast pabora
5.2 MexaHnnyeckasi MOIIIHOCTb
£ 3 [lpocThie MEXaHM3MBI: pbIYar, OJOK, HAKIOHHAs
' IUIOCKOCTH. [IpaBuito paBHOBECHSI pbyara
5.4 [IpumMeHeHue TpaBUiIa paBHOBECHSI pblyara K 0JIOKY
«3omotoe  mpaBwio»  MexaHuku.  Kosddunuent
55 TI0JIE3HOTO JeUCTBUS MEXaHU3MOB. [TpocTbie
MEXaHU3MBbI B OBITY H TEXHUKE
5.6 [ToTeHnmanpHas 3HEPTUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnas mexaHuveckas »Heprus. 3aKOH U3MEHEHUS H
. COXPaHEHHUS MEXaHUUYECKOH PHEepTUU
- [IpakTdeckue pabOTHI:

Onpenenenne  pabOTBl  CWJIBI  TpPEHHs  TIpHU




PAaBHOMCPHOM JABMKCHUU TCJ1a 10 I‘OpPI30HT3,JIBHOfI
noBepXHOCTU. VccnenoBanye ycioBUM paBHOBECHsI pblyara.
N3amepenne KIIJl HakimoHHOM tockocTH. M3ydeHue 3akoHa

COXpPaHCHUA MEXaHHYECKOM OHECPIUn

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10

YeJI0BeKa

TexHuyeckue yCTpOMCTBA: pblYar, IMOJBHXKHBIM U
5.11 HETOJBUKHBIM OJOKH, HAaKJIOHHAS TUIOCKOCTb, MPOCTHIC

MEXaHU3MBbI B OBITY

8 KUIACC
Kon
Kopn ssemenrta IIpoBepsiemMbie 3JIeMEHThI COAEPKAHUSA
pasaena
TEITJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMsI BelecTBa. Macca u  pa3Mepsl
' MosieKyll.  OmbITBI, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocTosiHMI BemiecTBa. Kpucrammudyeckue u amopdHbIe
Tena
OObsicHEHHE CBOWCTB Ia30B, JKUJIKOCTEH U TBEPIBIX TEI
6 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKOMN
Teopuu
6.4 CMauuBaHue U KanWUISIPHBIC SIBICHUS
6.5 TenoBoe pacIMpeHHE U C)KATHE
6.6 Temneparypa. CBs3b TeMIepaTyppl €O CKOPOCTHIO
. TEIJIOBOTO JABM)KEHHUS YaCTHUII
67 Buytpennss sneprus. CiocoObl n3MEHEHUsI BHYTpEeHHEH
. SHEPTUU: TeIUIonepeaaya U COBepIIeHne pabOThI
6.8 Buner temnonepenayn: TEIIOMPOBOIHOCTh, KOHBEKITHS,




U3JIy4eHUe

KomnnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TeruiooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO OajaHca
511 [1naBnenue u oTBEpAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanue u  KoHzaeHcanus. Vcmapenwue.
6.12 Kunenue. VYaenbHas  Temiorta  mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOro
JTaBJICHUS
6.13 Bnaxxnocth Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TeroBbix asurarenei  KIIJ
6.15 TEIUIOBOTO ABHUrareisd. TeIuioBble IBUrAaTEIM W 3aluTa
OKpY>Kalollen cpeibl
3aKOH COXpaHEHHs U MPEBPAILeHUs] SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
OnpiTbl MO OOHApY)KEHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
OnbITHl 1O BBIPAIIMBAHUIO KPHUCTAJUIOB TMOBApEHHOU
COJIM WJIM caxapa.
OnpITHl 10 HAOMIONEHUIO TEIJIOBOTO PACHIMPEHUS
5.17 ra3oB, XXKUJAKOCTEN U TBEPJIBIX TET.

Omnpenenenue JaBleHUs BO3/lyXa B OajIOHE MIMIPHIIA.

OnbITEl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero 00bEMa 1 HarpeBaHuUs WIH OXJIAKICHUS.

[IpoBepka runoTe3bl JUHEHHOW 3aBHCHUMOCTH JJIUHBI
CTONIOMKA J>KUIKOCTH B TEPMOMETPUYECKOM TpyOKe OT
TEMIIepaTyphI.

Habntonenue n3MeHeHust BHyTpEeHHEH SHEepruu Tena B




pe3ylbTaTe TeIonepeadun U padoThl BHEIIHUX CHIL.

HccnenoBanue SIBIICHUS TemIooOMeHa npu
CMEILIMBAHUM XOJOAHON U rOpsYE BOJIBI.

OrnpenenieHne KOJIMYECTBA TEIUIOTHI, MOJYY€HHOTO
BOJOH TIpH TEIUIOOOMEHE ¢ HarpeThiM METALTHYCCKHM
HWIAHAPOM.

Ornpenenenue yaelbHOM TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHus.

Ornpeenenre OTHOCUTEBHON BIAYKHOCTH BO3/yXa.

Omnpenenenre yaenpHON TEIUIOTHI IUIABICHUS JIbJA.

du3nyecKkue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE
HaTsOKCHHUE W KAallWUIAPHBIC SABJICHUA B IPHUPOJE,
6.18 KpUCTAJUTBI B pupoje, uznydenue CoJIHIIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

WHes1, CHeTa.

TexHuueckue  yCTpOMCTBA:  KANWUIAPHI, MPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAIUIOB, >KUJIKOCTHBIA TEPMOMETP,
6.19 JATYMK TEMIEpaTypbl, TEPMOC, CHUCTEMa OTOILJICHUS
JIOMOB, THUTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

JABUT'ATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHHMSA

7.1 DnekTpusaius Tel. J[Ba poaa 3MeKTpUUeCKUX 3apsiioB

BzaumopeiictBue 3apspkeHHbIX Tell.  3akoH  Kynona
7.2 (3aBHCHMOCTH CHIIBI B3aUMOCUCTBHS 3aPSHKEHHBIX TNl OT

BCJIMYUHEI 3apsA 0B U PACCTOSIHUS MCKAY TeJ'IaMI/I)

DnekTpuueckoe mnoisie. Hanpssk€HHOCTD 3IEKTPUUECKOTO
7.3 noJsia. [IpuHIMI Cyneprno3unuu AIEKTPUYECKUX MOoJIeh

(Ha Ka4eCTBEHHOM YPOBHE)

Hocutenn »nexTpuueckux 3apsaoB. OJIEMEHTapHBIN
7.4 anekrpudeckuil 3apan. Crpoenue aroma. IIpoBogHuku n

JAUSJICKTPUKHU

7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia




ONeKTpuuecKuii  TOK.  YCJIOBHUS  CyLIECTBOBAHUS

7.6

AIIEKTPUUECKOTO TOKa. FICTOUHHUKHN OCTOSIHHOTO TOKa

HenictBus DIEKTPUUECKOTO TOKa (TeroBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

JKUIKOCTSIX U ra3zax

g Onexrpuueckas 1enb. Cuia TOKa. DIEKTPUUECKOE

7.

HaIpsKEHUE

9 ConpoTHuBieHNE MPOBOJHUKA. VYaensHOE

7.

COTIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa Jyig ydacTka 1enu

[TocnenoBatenbHOe W TMapaieIbHOE  COCTUHEHUE
7.11

MIPOBOTHUKOB

PaGota w MOIIHOCTH DIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

DNEeKTPUYECKUE MMM M TOTPEOUTENN SICKTPUUCCKOM
7.13

sHepruu B ObITy. KopoTkoe 3ampikaHme

ITocTossHABIe MarHuTHl. B3anmMoaeHcTBHE MOCTOSHHBIX
7.14

MarduToB

MarautHoe mnoje. MaruutHoe mojge 3eMIM U €ro
7.15

3HAUeHHE I KU3HU Ha 3eMile

OnbiT Opcrena. MarHuTHOE MOJIE JIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue >eKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHMTHOrO IMOJS HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENIb MOCTOSIHHOTO TOoKa. Mcmosib3oBaHue
7.17

3JIEKTPOJIBUTaTENel B TEXHUYECKUX YCTPOMCTBAaX M Ha

TpaHCIopTe

OMBITH ®dapanes. SIBnenue AJEKTPOMATHUTHOMN
7.18

uHaykuuu. [Ipasuno Jlenna

DIIEKTPOTeHEPATOP. CriocoOsr MOJTy4EeHHS
7.19 3IEKTPUUECKOM SHEPTHM. DNeKTpOoCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEPTrun




7.20

[IpakTuyeckue pabOTHI:

OnbITH IO HAOTIOACHUIO DIEKTPU3AIUH TET WHIYKIIHEH
U TIPU COMPUKOCHOBEHUH.

HccnenoBanme [eHCTBUS  JIEKTPUYECKOTO IIOJISL  HA
MPOBOJIHUKH U TUDJICKTPUKH.

COopka um mpoBepka pabOTBI DIEKTPHUSCKOH IEIHU
MOCTOSTHHOTO TOKA.

N3mepenue u peryamupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIIYILIETO Yepe3
pEe3UCTOp, OT COMPOTHUBJICHHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTope.

OnBITHI, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTH
AIEKTPUYECKOTO COTIPOTUBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TIIOIIA I TIOTIEPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSOHKEHUA TIpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JIByX PE3UCTOPOB.
[TpoBepka mpaBuiia JUisl CUJIbI TOKa MPH MapajlieIbHOM
coenuHeHUH  pe3uctopoB. OrmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKa, MIYIIEro 4Yepe3 pPe3HUcCTop.
OnpeneneHre  MOIIHOCTH — AJIGKTPUYECKOTO  TOKa,
BbIIETIsIEMOi Ha pe3ucTtope. MccnenoBanne 3aBUCMOCTH
CWJIBI TOKa, UIYIIETO 4Yepe3 JaMIOYKy, OT HampsKeHHs
Ha Heil. Onpenenenue KII/[ narpesarens. McciaenoBanue
MAarHUTHOTO B3aUMOJICHCTBUS TMOCTOSHHBIX MAarHHUTOB.
N3ydyeHne MarHuTHOTO MOJISl HIOCTOSIHHBIX MarHUTOB MPHU
ux oObenMHEHWH U pasneneHud. VccnemoBanue
JEHCTBHUSI IIEKTPUUECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OnpITel,  JI€MOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aMMOJICHCTBUS KaTYIIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBJeHHs TokKa B Karymike. l3yuenue
JEUCTBUSI MArHUTHOTO TOJII HAa MPOBOJAHUK C TOKOM.

Koncrpynposanue u U3y4YEHHE paboThI




3JEKTPOABUTATEIS. H3smepenne KITA
IEKTPOIBUIaTEILHOMN YCTaHOBKH. OnbITe o
WCCIICIOBAHUIO SIBJIEHUS AJIEKTPOMArHUTHON WHIYKIUU:
HUCCIICAOBAHUC N3MEHECHHI 3HAUCHUSI U HalpaBJICHUA

HHAYKIIUOHHOT'O TOKa

Odusnyeckue SBICHUS B TPUPOJC: DIICKTPUICCKHE
ABJICHUSA B aTMOC(bepe, QJICKTPUYCCTBO KHBBIX
7.21 OpraHM3MOB, MarHUTHOE T0JIe 3eMJTH, Apend MOJIFOCOB,
POJIb MarHUTHOT'O TIOJIA JJIA KM3HU Ha BeMne, MOJIAPHOC

CHSAHUC

TexHu4eckne yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIIEpPMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IEKTPUUECKOM SHEPIUH,

OJICKTPOOCBETHUTCIIbHBIC HpI/I60pBI, HarpeBaTcCJIbHBIC

1.2 ANEKTPONPUOOPHI (mpumeps), NEKTPUUECKUE
MPEeIOXPaHUTENN, JJIEKTPOMAarHuT, 3JIEKTPOJIBUTATEIh
HIOCTOSIHHOTO TOKa, TEHEPAaTOp MOCTOSHHOIO TOKa
9 KIIACC
Kon
pazznen Kox snemenra [TpoBepsieMble IEMEHTHI COJIePKAHUS
a
MEXAHUWYECKMUE ABJIEHUA
81 Mexannueckoe JABMXKEHHE. MarepuanbHas TOYKA.
. Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTD MEXAHUYECKOTO JIBHKEHUS
3 8.3 PaBHOMEpHOE NIPSIMOIMHENHOE IBHKEHUE
HepaBromepHoe MIPSIMOJIMHEHOE JBYKCHHUE.
8.4 CpenHdAss M MIHOBEHHas  CKOpPOCTb  Tejla  IIpHU
HEPAaBHOMEPHOM JBHKCHUU
8.5 Yckopenue. PaBHOyCKOpEHHOE MIPSAMOJIMHEWHOE
' JBUKEHHE




8.6

CBoOoauoe nagenue. OnbiTel [anunes

PaBHOMeEpHOE nBUKEHME 1O OKpyxHOCTU. [lepuon u

8.7 gactota oOpameHusi. JluHeliHas © yrjaoBas CKOPOCTH.
LenTpocTpeMuTebHOE YCKOPEHUE

8.8 [TepBriit 3akoH HproToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HeloToHa

8.11 [TpuHIUIT CYynepno3UIMU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHUsS: CWiIa TpPEHHS CKOJBKEHHUS, CHIIA
' TPEHMSI TIOKOS, IPYTHE BHUJIBI TPESHUS

8.14 Cuna TsKECTH W 3aKOH BCEMHPHOTO TSATOTCHUSI.
' YckopeHnue cBOOOTHOTO MaIeHUS

8.15 JBuxenne  mmaHer  Bokpyr  Connuma.  IlepBas
' KOCMHYECKasi CKOPOCTh. HeBeCOMOCTh 1 Tieperpy3ku

8.16 PaBHOBecue  MarepuanbHOM  TOUkH.  AOCOTIOTHO
' TBEPIOE TEJO

8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIIEHHOW OChIO
' BpanieHus. MomeHT cuiibl. LIeHTp Tskectn

8.18 Wmnynse Tena. MI3menenue uMiyinbsca. MMnysabc cuisl

8.19 3aK0H COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE ABMKEHME

8.21 Mexanundeckasi paboTa 1 MOIITHOCTh

8.2 PaGora cun Tskectd, ympyroctu, TpeHHs. CBsi3b
. SHEPIruu U paboThI

823 [ToreHnmanbHass 3HEPrusi Teja, MOJHATOrO  Haj
. MOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHumanbHas 3HEPTUs CKATON NPYKUHBI

Kunernyeckass sHeprusi. Teopema 0 KHHETHYECKOU
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHU
8.27 [IpakTuyeckue paboOTHI:




OrnpenenieHue cpelHeld CKOPOCTH CKOJIBKEHHS Opycka
WM JBWKEHUS IApUKa MO HAKJIOHHOW TIUIOCKOCTH.
Onpenenenre yCKOpeHUsl Tena MpPU PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH TYTH OT BPEMEHHU MpHU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rUMOTE3bl: €CAM HPU PABHOYCKOPEHHOM
JIBUKCHUM 0€3 HAvadbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psAO  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CWJIBl HOpPMalbHOro JaBieHus. OmnpeneneHue
koo durmenta TpeHuss ckoybkeHus. OmnpenereHue
KECTKOCTH TpyxuHBL. OrnpeneneHue padOThl CHUIIBI
TPEHUsT TPU PABHOMEPHOM [BIDKEHHWU Tella IO
TOPU30OHTAIbHOM MOBepXHOCTH. OrmpeneneHue padboTh
CWJIBI  YOPYrOoCTM  MNpu  moabéMe  Ipy3a C
UCIIOJIb30BAHUEM  HETMOJBIDKHOTO W TMOABHKHOTO

OJIOKOB

duszndeckue SABJICHUS B mpupoac: NpUIMBLI U OTIIMBBI,

8.28 nBwkeHne TutaHeT COJHEYHOM CHUCTEMBI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPraHU3MOB
8.9 TexHUYeCKHEe  YCTPOMCTBA:  CHHJIOMETD,  JaTYMKH

IMOJIOKCHHS, PaCCTOSAHHA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebatenbHoe JABMIXKCHUC. OcHOBHEBIE XapaKTCPUCTUKHU

91 KoJe0aHui: Iepro1, 4acToTa, aMIIUTY1a
9.2 MareMaTH4YeCKHi H MPY>KUHHBIN MAasITHHKH.
' [IpeBparnieHue 3HEPTrUU MPH KOJICOATEITHHOM JABHKCHUT
93 3aryxaromue koneOaHus. BbIHYyXIeHHBbIE KOJIeOaHUS.
' Pe3onanc
Mexaandyeckue BOJIHEI. CBOCTBAa MEXaHWYECKHUX BOJIH.
9.4 [IpononbHBIE W TONEpeUHbIE BOJIHBL. [[nMHA BONHBI U

CKOpOCTh €€ pacmpocTpaHeHus. MexaHnuecKre BOJIHbI

B TBép)IOM TCIC, CceiicMHUYECKHE BOJIHBI




9.5

3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3BYyKa

9.6 Nudpa3Byk u ynpTpasByk
[IpakTuyeckue paboOTHI:
OnpeneneHne 4YacTOTBl W Tmepuojaa  KojeOaHuWi
MaTEeMaTHYECKOTO MasTHUKA.
OnpeneneHne 4YacTOTBl W mepuojaa  KojeOaHui
NPYKHHHOTO MasiTHUKA

07 HccnemoBanne 3aBUCUMOCTH  TIepuoJa  KoJIeOaHUMH

' MOJIBEIIEHHOT0 K HUTH Tpy3a OT JJIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TIepUoJa  KoJieOaHUH
NPYKHHHOTO MasSTHHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBHCHMOCTH nepuoaa KoJieOaHui rpy3a,
MOJIBEIIICHHOTO K HUTH, OT MAacChl Tpy3a M KECTKOCTH
npYXuHBL. M3MepeHue yckopeHus: CBOOOTHOTO TaICHUS
dusnyeckue SBJICHHUS B MPUPOJIC: BOCIPHUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTPSICEHHE, CEWCMHYECKHE BOJIHBI,
I[yHaMH, 9XO

9.9 TexHuyeckue yCTpOMCTBA: 3XOJOT, HCHOJb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKTPOMaFHI/ITHOG I10JIC. 9J'IGKTpOMaFHI/ITHI)Ie BOJIHBI.

104 CBoiicTBa 3/IEKTPOMAarHUTHBIX BOJIH
10.2 [[Ixaa 37eKTpOMarHUTHBIX BOJIH
103 OnekrpomarHuTHas npupoaa cBera. CKOpOCTh CBeTa.
. BoustHOBEIE CBOliCTBa CBETa
10 [pakTHyeckue pabOTHI:
10.4 W3ydyeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C
MOMOIIIBI0 MOOMIIBHOTO TenedoHa
dusnyeckue SBIEHUS B MpHUpoJE: OHMOJIOTHYECKOe
10.5 JeicTBHE BUJUMOTO, yABTPapHOIETOBOTO "
PEHTI€HOBCKOTO U3ITy4EeHUI
10.6 Texuuueckue ycTpoicTBa: HCIOJIb30BaHUE
' JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBS3U
11 CBETOBBIE SABJIEHUA




111

JlyyeBas monens cBeta. MicTouHuku cBeta

11.2 [IpssMonMHENHOE PacIIPOCTPAHEHHUE CBETA
113 Otpaxxenue cBeta. [lnockoe 3epkano. 3aKoH OTpaykeHUs
' cBeTa
114 [Ipenomnenune cBera. 3akoH NPEIOMJICHUS CBETA.
' [TonHoe BHYTpEeHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon yden B JIMH3E
116 OnTnueckast cucrema QoroanmnapaTa, MHUKPOCKOINAa U
' TenecKomna
117 I'maz kak onrudeckas cucrema. bim3opykocts u
' JTAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cnektp. OnbiTel HptoTOHA.
' CrnosxeHue CieKTpajJbHBIX I1BETOB. [lucnepcus cBeta
[TpakTrueckue pabOTHI:
HccnenoBanne  3aBUCUMOCTH  YIjla  OTpa)KeHHUSA
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
W3ydeHne xapakTepUCTHK M300pa)KeHUs mpeaMmeTa B
IUIOCKOM 3€pKaie.
HccnenoBanue 3aBUCUMOCTU yIyla MPEOMIICHUS
CBETOBOTO JIyya OT yrja MHaJeHus Ha IPAaHUIE «BO3AYyX —
11.9 CTEKJIO».
[Tony4yeHne M300paKeHHUI C TIOMOIIBI0 COOMparomIeit
JIMH3BI.
Omnpenenenre (HOKyCHOTO pacCTOSHUS U ONTUYECKOU
CHWJIBI COOMpAOIIEH JINH3HI.
OnBbITHI MO Pa3IoKEHUIO OEJI0ro CBETa B CHEKTP.
OnBITH 1O BOCHPHUSTHIO IIBETa MPEAMETOB MpPU HX
HAOIOJICHUH Yepe3 [IBETOBBIE (DHIILTPHI
dusnyeckue sBJICHUS B mpupoje: 3artMeHuss CoiHIA U
11.10 JlyHbl, 11BE€TA TEJ, ONTHYECKHUE SBJICHHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 Texuuueckue ycTpoicTBa: OUKH, HEPUCKOTI,

(I)OTO&HHapaT, OIITUYCCKHUE CBETOBOAbI

12

KBAHTOBLGIE SABJIEHUA




Omsbitel Pezepdopna m minaHeTapHas MOJEIb aToMa.

12.1
Monens aroma bopa
192 Ucnyckanne u mornomeHue cBeta atoMoM. KBaHTBI.
' JInnelyaTele CIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHS
124 Crpoenue aromHoro sapa. HykionHas Mojens
' aTOMHOTO sapa. M30Tomb!
125 PanunoaktuBueie mpeBpamenus. [lepuon momypacmnana
' ATOMHBIX SITIEP
12.6 SnepHbie peakiuu. 3aKOHBI COXpPAHEHUS 3apsI0OBOTO U
' MaccoBOI'O YHUCEIl
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuu cunTe3a u genenus saep. ICTOUHUKH SHEPTrUn
' CouHiia 1 3B€311
12.9 Snepnas osHeprernka. JleWicTBUE  paIMOAKTUBHBIX
' U3ITyYEHHUI Ha )KUBbIE OPTaHU3MBI
[TpakTuyeckue pabOTHI:
HabmroneHne CIUIOIIHBIX W JIMHEWYaThIX CHEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TpPEeKOB: HM3MEpPEHUE DHEPIHUM YaCTHIIBI
0 TOPMO3HOMY TTyTH (110 hoTOrpadusim).
W3mepenue paaroakTuBHOTO (oHa
Ousnyeckue SBIEHUS B MPUPOJIE: ECTECTBEHHBIN
paZvOaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 paZMOaKTUBHOE W3JIy4Y€HHUE MPUPOJHBIX MUHEPAJOB,
NEHCTBUE DPATUOAKTUBHBIX U3IYYCHHH Ha OpraHu3M
YyeloBeKa
1212 Texuuyeckue yCTpoiicTBa: CIEKTPOCKOTI,

HHI[HBPI,Z[yaJ'ILHLIfI AO3HUMETP, KaMepa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHMSA K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOT0 0011ero o6pa3oBanus Ha ocHoBe PI'OC

[lonumanne ponu  GU3MKM B HAydyHOM  KapTUHE  MUDA;
c(hopMUPOBAHHOCTh 0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOM CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCHEPUMEHTa B
¢uszuke, o cucreMooOpasyroueid poiau (U3UKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOTud, 00 3BOJIOIUU
(bM3UYECKUX 3HAHUM M WX POJU B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M IOJIE), O JBWKCHHUU Kak
croco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3inyaTh SBICHHS M0 OTMCAHUIO HX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOUINX JJaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUCCKHUX SIBICHHUI
B OKpYXKAlOIIeM MHUpPE, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TTpu3HAaKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I " HUCIIOJIb30BAHHUC HX I PCHICHUSA y‘le6HBIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (bYHI[aMeHTaJ'IBHBIe U OMIIMPUYICCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOICTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYNHBI

Bnanenne ocHOBaMHM METOJOB HAy4yHOIO TIIO3HAHHUS C YYETOM
coOmrofieHns MpaBuil 0€30TMacHOTO Tpyna: HabmroaeHHe (PU3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATh €r0 PE3YIbTaThl, (POPMYIHPOBATH BHIBOIbI;
MPOBEACHUE MPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITUYHH:
YMEHHE IUIAHUPOBATh HW3MEPEHHS, CaMOCTOSTENILHO coOupaTh
OKCIIEPUMEHTAIBHYI0 ~ YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJIWYMHBI M aHAIM3UPOBAThH TOIYYEHHBIC PE3YNIbTAThl C
Y4€TOM 33JaHHOM ITOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUM;
NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTANBHBIX  HCCIIETOBAHMUIA,
CaMOCTOSITEILHO  COOMpaTh  AKCIEPHUMEHTANBHYI0 YCTaHOBKY U
MPOBOJUTH  MCCIEOBAaHWE  TIO0  WHCTPYKIUH,  IPEICTABIATH
MOJTyYCHHBIE 3aBUCUMOCTH (U3WYECKUX BEIWYMH B BUAE TaOIUIl U
rpadMKOB, YYUTHIBATh MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YJIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOCHUS
ra3oB, JKHAKOCTEH H TBEPABIX TeN, IUIAHETApHAs MOJIENb aTroma,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTb UX AJs

00BbSICHEHUS (U3UIECKUX MPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM
yhclieé M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUYUHHO-CIICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EHHBIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘IeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHune pemath pacué€THele 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJIB3Ysl 3aKOHBI W (OpPMYJNBI, CBsI3bIBalONINe  (PU3UUECKUE
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOX0IMMBIe ISl € PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
NPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH TMOJIYYECHHOTO
3HaueHusl (PU3NUECKOl BENTWYMHBI; YMEHHUE OINpPEACsaTh Pa3MEPHOCTh

(I)HSHHGCKOﬁ BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4Un

YMmenue XapaKTepru30BaTb MPUHIUIIBI JIEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCCOB IO UX ONMUCAHUIO, UCIIOJIb3Yd 3HAHUSA O

CBOMCTBaxX (I)I/IBI/I‘-ICCKI/IX SIBICHUH U HGOGXOI[I/IMLIG (1)I/I3I/ILI€CKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH NP
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXpPAaHEHHUS 3/I0pOBbS W  COOJIOAEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

AJI palfMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moOMCcKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOpMALIUU
(U3MYECKOTO COJEP)KAaHMUSI C UCHOJIb30BAaHHMEM HH(POPMAIIOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHMBATh JOCTOBEPHOCTD
MOJy4eHHOW wuH(OpMalMu Ha OCHOBE WMEIOIIMXCS 3HAHUW |
JOTIONTHUTEIBHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUM Y4YEOHBIX 3aJaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nueckoro cojaep:KaHusi, CIpPaBOYHbIE MaTepHaibl, PECYpChl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBbIKAMHU  [PeOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKMX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTh. Popmyna i
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE mpsIMOIMHENHOE ABMKEHUE. 3aBUCUMOCTb KOOPAMHATHI Tela OT
BpEMEHHU B Cllyyae paBHOMEPHOTO MPSIMOJIMHEMHOTO IBHKEHUS:
13 x(1)=x,+vt
I'padukn 3aBUCHUMOCTH OT BpPEMEHM /ISl TPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMelleHusl, IyTH, KOOPJAMHAThl TPU PABHOMEPHOM MPSIMOIHMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
NPSMOJIMHENHOTO ABUKEHUS:
2
St = Ve, * 1+
2
@opmynbl Uil MPOEKUHUHU MEPEMELIECHUs, MPOEKUUNU CKOPOCTH M MPOEKIIMH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JBUKCHUU:
1.4 s (t)=uv,, -t+a, L,
2
U.TU) =Up, T, -1,
a.(f)=canst,
L)h.: - v-_l.: =2a,s,
I'paduky 3aBHUCHMOCTH OT BpEMEHHM JJsl MPOEKIMHM YCKOPEHHs, MPOEKIHUU
CKOPOCTH, TNPOEKLUUU IEPEMELIEHUS, KOOPAWUHATHI IPH PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maneHue. GopMyIbl, ONMUCHIBAIOIIME CBOOOJHOE MaJIeHHE Tesla 10
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




MPOEKIIMM CKOPOCTH M KOOPAMHATHI IMpU CBOOOJHOM TaJE€HUU Tejla IO

BEPTUKAIN

CKOpOCTh PaBHOMEPHOTO JBIKCHHUS Tella IO OKpyXHocTH. Hampaienwue
CKOpOCTH.

@opmyna A BBIYMCICHUS CKOPOCTH 4Ye€pe3 paguyc OKPYKHOCTH W IEpUOJ
oOpareHus:

2nR
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[eHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmyna i BBIYUCIECHUS YCKOPESHHUS:
2
a — v
" R
®dopmyra, CBI3BIBAIONIAS MIEPUO] 1 YaCTOTY OOpaIeHNs:
V= L
T
Macca. ITnotHoCTh BemecTBa. @opmyiia sl BBIYUCIECHUS TIIIOTHOCTH
b= m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHue Chil
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy y=-F 5
1.12 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BEIYUCIECHUS MOJYJIS CUIIbI




TPCHUSA CKOJIbXKCHUS:

Hedopmanust Tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YIpPYyrou
nedpopmaruu (3akon ['yka):

113\ F=k-Al
BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMUPHOT'O TATOTCHUA:
F-oG. my -i}}:
'L
1.14 Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyrna JUIsl BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H MoBepxHOoCcTH 3emuu: F = mg.
JBmxenue mianet Bokpyr Cosnna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTts u eperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkas BeIHUrHa.
1.15 p=mi
Nmnynec cuctemsl Ten. U3MeHneHue umnysbsca. MMmynbe cumbl
3aKOH COXpaHEeHUsI UMITYJIbCa JJISl 3aMKHYTOM CUCTEMBI Te:
1.16 P=mmU, +in,U, =const
PeakTuBHOE ABMKEHUE
Mexannyeckas pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:
A=Fsoosu
MexaHuyeckasi MOIIIHOCTb:
1.17
v=24
I
Kunernueckast u noreHumanbHas sHeprus. Gopmyra ajsi BBIYUCICHUS
118 KMHETHUYECKOUN SHEprHUU:




Teopema 0 kuHeTHUECKOU d3Heprun. Popmyrna s BIYUCICHUS NOTCHIUAIBHON

OHCPIUH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,= mgh

1.19

Mexanudeckast SHEPTHUsL:

E=E,+E,

3aKOH COXpaHEHMsI MEXaHUUeCcKoM aHeprun. Popmyna Juist 3aKoHa COXpaHEHUS

MEXaHUYECKOI 3HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpanieHne MEXaHM4ECKOM SHEPrUU IIPU HAINYUU CUJIBI TPEHUS.

1.20

ITpocThie MEXaHU3MBI. «30JI0TOE MTPABHUIIO» MEXaHUKH.
Peruar. Moment cwiier: M - Fl.

VYcnoBue paBHOBECHUS phlyara:
M +M,+..=0
[ToasmxHbIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,

n= Anonesnas
‘iﬂrﬁqmz

1.21

JlaBnenue TBEPOTO TEA.
dopmyra I BBIYMCIICHUSI TaBJICHHs TBEPIOTO Tea:

_F
p_ _Sf'

JlaBnenue raza. ATMocdepHoe AaBlieHuUE.

I HAPOCTATUYICCKOC NABJICHUC BHYTPHU KUIKOCTH.

<D0pMyna JUIsL BBIYUCIICHUA JAaBJICHUA BHYTPH JKUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBaudeckuil npecc

1.23

3akoH Apxumena. Dopmyna A8 ONPENCNICHUS BBITAIKUBAIOLIEH

ﬂeﬁCTBYIOHleﬁ Ha TCJI1O0, HOFI)Y)KéHHOC B )XUJAKOCTH MJIM ras:

F_i_I;."L. = ng

CHUIIBI,




Ycnopue nmiaBanus Tena. [IlnaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanuueckue KoyieOaHUs. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyra, CBA3BIBAIONIAS YACTOTY M NIEPUO]] KOJIeOaHUI:

1.25

MareMaTtnueckuii M NpPYKUHHBIM MasTHUKH. [IpeBpamieHue »Hepruu Ipu

KOJIE0ATEIIFHOM IBIDKECHUHN

1.26

3aryxarouue konedanus. Beinyxnennsle koneOanus. Pezonanc

1.27

MexaHU4eCcKHue BOJIHEL HpO}lOJ'II)HI)IG N TOIICPCUYHLIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PaCHpOCTPAaHCHHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HHWE 3BYKOBOW BOJIHBI Ha TI'DAHHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ilpakxmuueckue pabomol

HN3mepenne cpenHeil MIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, HKECTKOCTH
MPYKUHBI;, KOAh(dUIIMEHTa TPEHUSI CKOJIBKECHUS; PAO0OTHI CHUJIBI TPEHHS, CHIIbI
YOPYTOCTH; CPEIHEH CKOPOCTH IBWIKEHHUs OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpEeHHsI OpycKa TpH JBM)KCHHHM 110 HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H
nepuoga KoJeOaHW MaTeMaTHYECKOTO MasSTHUKA, YacTOTHl M Iepuoja
KOJIeOaHUI TIPYKUHHOTO MasTHUKA, MOMEHTa CWJIbI, JCHCTBYIOIIETO Ha phIyar;
paboThl CHJIBI YIPYTOCTH MPU TOABEME TI'py3a C IOMOIIBIO HEIOIBUKHOTO
0JI0Ka; pabOThI CUJIBI YIPYTOCTH MIPH MOABEME TPy3a C MOMOIIBIO TOABHKHOTO
Omnoka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpY:KEHHOMN
YacTH TeJIa ¥ OT IUIOTHOCTH KUIKOCTH; HE3aBUCHUMOCTH BBLITAJIKUBAIOIIEH CHIIBI
OT MacChl TeJia; CUJIbl TPEHUS CKOJIBKCHHUS OT CHJIBI HOPMAJILHOTO JABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIICH B MPYKUHE, OT CTEHCHH
nedopManuu MpyxKUHBI, yCKOpeHUs: OpycKa OT yriia HakjOHa HampaBJsIoIeH;
nepuoja (4acToThl) KOJeOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEepHOJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuoJia KOJIeOaHH HUTSHOTO MAasTHHUKA OT

MacCCEhHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUuara

1.30

Dusuveckue s6NeHUS 8 npupode: MNpuUMEpPLl JIBUKCHUA C PaA3JIUYHBIMU

CKOPOCTSAMH B ’KMBOU M HEXKUBOU mnpupone, JIENCTBUE CHUJIBI TPCHUSA B IPUPOAC U




TE€XHUKE, TPWIMBBl W OTIUBBL, JBIKEHHE IUIaHET COJHEYHON CHCTEMBI,
PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOTO JaBJICHUA HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYEeCKIe BOJIHbI, IyHaMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUSA U
YCKOpPCHUA, IAUHAMOMCTpP, I[MOAIIMIIHWUKH, PAaKETbl, pbIyar, HO[[BI/I)KHBIﬁ u

HGHOI[BHX(HLIﬁ 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MPOCTHIC MCXAaHU3MbI B 6I)ITy,

L3l COOOIIAIONNECsS COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUNM Tpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBON HACOC, apeoOMETp, 3XOJIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOXKEHUS ~ MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JlBmxkenne dactuil BemiecTBa. CBsI3b  CKOPOCTH  JBW)KCHHSI YacTHI[ C

' Temneparypoil. bpoynoBckoe nBmxenue, AMPpPy3us

2.3 CmaunBaHue U KalMWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sneprus. PaGora u Teronepenadya Kak CHocoObl H3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Tenonepenayn: TemIONPOBOIHOCTb, KOHBEKIUSA, U3TyUCHHE
Harpesanue wu oxmaxnenue Ten. KomaumdecTBo  TemioTel.  YjaenbHas
TETIOEMKOCTb:

2.8
O=cm(ty—1)
3aKOH COXpaHEHHsI PHEPTMHM B TEIUIOBBIX Mpolleccax. YpaBHEHHE TEIUIOBOTO
OanaHca:

2.9
Q+0, +..=0
Ucnapenue u koHaeHcanus. V3MeHeHHE BHYTpEHHEH SHEPrUu B TMpoIecce

2.10 UCTapeHus M KoHJAeHcanudu. KumeHue KHUIKOCTH. VYJIenbHas TeIoTa

napoo6pazoBanus: L = Q/m
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2.12

[InaBnenne wu kpucrasmsauus. I3MeHeHHEe BHYTPEHHEH DJHEPruM IIpH

IJIaBJICHUU U KpUCTAJUIU3allH. yI[e.HI)HaFI TCIIJIOTA IIJIaBJICHUA

==
m

2.13

BryTpeHHss dHEeprus cropaHus TOIUIMBA. Y I€IbHAs TEIJIOTa CTOPAHMS TOILJIMBA:

q=Q/m

2.14

[Mpunnumner padoTe! TeroBsix Asurateneit. K[ TemmoBoro aurartens

2.15

Ipakxmuueckue pabomol

N3mepenune ynenbHON TEIIOEMKOCTH METAJUIMYECKOrO IWIMHJPA; KOJIUYeCTBa
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOM
Macchl, B KOTOPYIKO ONYIIEH HArpeTbli UWIUHJIP; KOJIWYECTBA TEIUIOTHI,
OTAAHHOI'O HAarpeTbiM IWJIMHIPOM, IOCIJIE€ OIYCKaHHs €ro B BOJY KOMHATHOU
TEMIIEpAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO3[yXa; YJEIbHOU TEIUIOTHI
miaaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTypbl BOJBI  IIPH
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHa NpU CMEIIMBAHUU XOJOIHOU U

ropsiueii BOJIbI; IpoIiecca HCTIapeHUs

2.16

Dusuveckue sA61eHUA 8 npupode.' IMOBEPXHOCTHOC HATSXKCHHUEC W KallWIAPHBIC
SABJIICHHUA B IIPUPOIAC, KPHUCTAJJIBI B IIPUPOAEC, HU3IIYUCHHC COJ'IHI_[a, 3aMCP3aHUC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoﬁcmea: KarmuJijisipbl, IPUMEPBLI UCIIOJIB30BaHUA KPHUCTAJIJIOB,
JKUJIKOCTHBIN TEPMOMETpP, AATYHUK TCMIICPATYpPbI, TECPMOC, CUCTEMaA OTOIUICHUA
JAOMOB, IT'HI'POMECTPLI, IICUXPOMCTp, IIapoBasi Typ6I/IHa, ABUTI'aTCJ]Ib BHYTPCHHCTO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/I3€lI_[I/I$[ TCII. I[Ba BHUJA SJICKTPUYICCKHUX 3apsaa0B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

QHCKTpI/I‘{eCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Ka4YCCTBCHHOM ypOBHe)




Hocurenu »snexkrpuueckux 3apsaoB. J[ledicTBHE AJEKTpUYECKOTO TMOJs Ha

3.5
3JeKTpUUEcKue 3apsbl. [IpOBOTHUKY U TUAIEKTPUKU
[TocrosinubIi nekTpuyecKkuid ToK. JlecTBus anmekrpuyeckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 l=qg/t,U=A/
DIEeKTPUYECKOE COMPOTUBIICHUE. Y IETbHOE JIEKTPUUECKOE COMTPOTHUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuyeckoi menu: 1 = U/R
[TocnenoBarenbHOE COCTMHEHUE MPOBOJHUKOB:
C TT—TT T. p_
I]. :I*}a '[r _Ll _'[r"}-. R_R]. _Rj
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
R
U=U;1I=I+1,R=—.
] B I 2
CmenmaHHble COeTMHEHUS TPOBOJHUKOB
PaboTa u momHOCTS 3nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TOJI€ MPSAMOrOo MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOM MHAYKLIHUH
313 MarguTHOe T1I0JIE NOCTOSHHOTO MarHuTa. B3amMoOIeNcTBHE IOCTOSHHBIX
MarHuTOB
3.14 JlelficTBME MarHUTHOTO MOJISL HA IIPOBOJIHUK C TOKOM
3.15 Omnebitel @apazes. SBneHne anekTpoMarauTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuueckue pabomoi
3.16 N3mepenue  ANEKTPUYECKOTO  CONPOTUBIECHUS  PE3UCTOPA;  MOUIHOCTH

QJICKTPUYCCKOT'O TOKA; pa6OTBI QJICKTPUYICCKOT'O TOKA.




UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE
(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUs] Ha KOHIAX MTPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI TPOBOHUKA, IJIOLIAU €r0 MONEPEUHOro CEYEHUs U
yII€ABHOTO COIPOTUBIICHHUS.

[IpoBepka mpaBuia Uisi SIEKTPUUYECKOTO HAMPSKEHUS TPU TOCIIEI0BATEILHOM
COCIMHEHUHU TPOBOJHUKOB; MpaBWIA I CHIbl 3JEKTPUYECKOTO TOKA MpHU

napauleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue A61eHUA 6 Npupoode: >SIEKTPUUYECKUE SBJIEHHS B arMocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPeid MOIIOCOB,
POJTb MATHUTHOTO TIOJIS JUTSI KU3HH Ha 3eMile, TIOJIIPHOE CUSHUE
Texunuueckue ycmpouicmea: OSIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTarT,
CUCTYMK  DJIGKTPUYECKOW  DHEPruu,  DJIEKTPOOCBETUTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTeIbHbIE ANEKTPONIPUOOPHI (pumepsr), AJIEKTPUYECKHUE
MPEIOXPAHUTEH, JIIEKTPOMArHUT, ODJEKTPOJBHTATEIbh ITOCTOSIHHOTO TOKAa,
TeHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlyueBas monens cBeta. [IpsMonnHEtHOE pactipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaino
3.22 [Ipenomienne cBeTa. 3aKOH MPEIOMIICHUS CBETA
3.23 JHucnepcus cBera
3.2 JIunza. Xox nydeid B nuH3e. POKyCHOE paccTOsSIHUE JIMH3BI. OnTUYeckas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue mprudOpbI
Ipaxmuuecxue pabomoi
N3mepenune ontuueckoil cuiibl coOUparomiell JTUH3bL, POKYCHOTO PAcCTOSHHS
coOuparomeid JTMH3bI (II0 CBOMCTBY paBEHCTBA pa3MEpPOB MpEAMETa U U300paKeHHs,
e KOT/Ia MPeIMET PacCIONIOKEH B TBOMHOM (oKyce), MoKa3aTels IPeIOMIICHUS CTEeKIIa.
. HccnenoBanue cBOMCTBA H300paKeHHs, TOJIYYEHHOTO C  TOMOIIBIO
coOuparoliel JTHH3bI, U3MEHEHUS! (POKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIHH3;
3aBUCHUMOCTH YTJia TPEJIOMJICHHsS CBETOBOTO Jy4a OT yIja MaJeHHs Ha TpaHHIle
«BO3/YX — CTEKIIO»
3.7 Qusuueckue s6nenus 6 npupode: 3atmenus ConHua u JlyHbl, 1Bera Ted,
. ONTHYECKHUE sIBJIEHUs B atMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE




CBC€TOBOIbI

4 KBAHTOBEBIE SBJIEHUA
41 PagnoaktuBHOCTh. Anb(da-, Oera-, raMma-u3nydeHus. Peakuuu anbga-u Oera-
' pacmaza
4.2 OmnsiTel Peszepdopna mo paccesnuto anbha-vactui. [InanerapHas Moiens atToma
4.3 CocraB aToMHOTO sifipa. M30TOIIBI
4.4 [Iepnon nomypacnaza aTOMHBIX SAEp
4.5 SAnepHble peakiyy. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHCET
Qusuueckue A6NeHUs 8 Npupode: €CTECTBEHHBI pPaJNOAKTUBHBIN (OH,
4.6 KOCMHYECKHE JIy4H, pPaTUOAaKTUBHOE W3JIy4YE€HUE TPHUPOJHBIX MHHEPAJIOB,
JIeViCTBUE PaJIMOAKTHBHBIX U3TYUYEHUI Ha OPTaHU3M YeIOBeKa
47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, WHANBHIYyAIbHBIN JO3UMETp, Kamepa

BI/I.]'II)COHa, AACpHasd SOHEPreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka: 7-i kinacc: 6a30BbIM YPOBEHb: yUeOHUK; 4-¢ U3/IaHUE,
nepepadotannoe [lepriikun .M., UBanos A.M. AkuirionepHO€e 00I1IECTBO
«3narenscrBo «lIpocsemenue»

» dusuka: 8-if kiacc: 6a30BbIN YPOBEHb: YUEOHUK; 4-€ U3JjaHUE,
nepepadotannoe [leprikun .M., UBanos A.M. AkurionepHoe 00I1eCTBO
«3narenscrBo «lIpocsemenue»

» dusuka: 9-if knacc: 6a30BbIN YPOBEHb: YUEOHUK; 4-€ U3JjaHUE,
nepepaborannoe [leppimkun .M., I'yrhuk E.M., BanoB A.W. u nip.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

1. Jlykamuk B.W. C6opHuk 3a7a4 no ¢pusuke. 7-9 Kiacchl. -
M.:IIpocsemieHue

2. Inarnoctudeckue padotel. Gusuka. 7,8,9 knaccel. - M.: [IpocBemienne

3. CoopHHK BOIIPOCOB U 3anad. dusuka. 7,8,9 kimaccel. - M.: [Ipocsenienue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

®U3UKOH JIAB https://physicon.ru/eor-list/4-fizika
BUBJIMOTEKA IIOK https://Mmonypoku.pd/
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