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Pabouas mporpamma mo ydeOHOMY mnpeamery «dDusuka» (0a30BbIi ypOBEHB)
(mpenmeTHast o0nacth «EcCTECTBEHHO-HAay4YHBIE MPEIMETH») (Jajiee COOTBETCTBEHHO —
nporpaMMa 1o ¢usuke, (U3MKa) BKIIOYACT IOSCHUTEIbHYIO 3aIlMCKy, COJAEp)KaHUe
oOyueHus1, TNIAHUPYEMBbIE PE3yJbTaThl OCBOCHUS MPOTPaMMBI MO (U3HUKE, TEMATUYECKOE
TUIAHUPOBAHHUE.

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE OCHOBHOI'O 00IEro 0Opa3oBaHUs COCTaBJIEHA
Ha OCHOBE TOJOXEHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOM oOpa3oBaTebHON Tporpammbl, npeacTtaBieHHbIXx B @I'OC 00O, a Takxke
¢ yuérom denepaiibHON padoueit mporpaMMbl BocuTaHust U KoHuenmu npemno/iaBanus
yaeOHoro npeameta «Dusnkay.

Conepxanue mporpaMmbl 1O  (U3MKE HAMpaBlIeHO Ha  (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYaIOLIUXCSl U OPTaHU3ALNI0 U3YYeHUs (PU3UKU
Ha JIeATEJIbHOCTHOM OCHOBe. B mporpamme mo (pu3MKe YUHUTHIBAIOTCS BO3MOKHOCTH
yueOHOoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO k mMmiIaHUPYyEeMbIM
JUYHOCTHBIM M METapeIMETHBIM PE3yJIbTaTaM OOYYEHUs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAayYHbIX YYE€OHBIX IPEIMETOB HAa YPOBHE OCHOBHOI'O OOLIETO
00pa3oBaHUs.

[Iporpamma 1o (u3MKe ycTaHaBIMBAET pacHpeesieHue y4eOHOro marepuasa
no rogam oOydeHus (M0 Kjaccam), MpejiaraeT MPUMEPHYIO IMOCIEI0BATEIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COAEpPX aHUSA U yuére
BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIINXCsl.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUUTEIIO B CO3/IaHUU paboyell mporpaMmbl O y4eOHOMY MPEIMETY.

du3uka SABISIETCS CHUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XUMHUEU, Ouosioruei, actpoHomuend u Qusnueckoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KApTUHY MHpa, MPEAOCTaBIsIeT HaumOoJiee SCHbIE
oOpa3ipl NMPUMEHEHHUs] HAyYHOTO METOJAA IO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

Onna w3 TIaBHBIX 3a7ad (PU3WYECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
0o0pa3oBaHus COCTOUT B ((POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOUW IPaMOTHOCTH U UHTEpeca
K HayKe y 00y4aromuxcsl.

N3yuyenue ¢usuku Ha 0a30BOM YpOBHE MPEANOJAracT OBJIAJICHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

HAy4HO OOBSICHATD SBJICHHS,

OLICHUBATh U MOHUMATh O0COOEHHOCTH HAay4YHOTO  MCCIIEJIOBAHUS;

MHTEPIPETUPOBATh JJAHHBIE M HCMOJIb30BAaTh HAay4YHBIE J10KA3aTEJIbCTBA
JUTSI TIOJTYYE€HUST BBIBOJIOBY.
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[enu n3yuyenus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa30BaHuUs ONPEETICHb
B Konmenmuu mnpenonaBanus ydeOHoro mnpeamera «Ddumsmka» B 00pa3oBaTeIbHBIX
OpraHu3aUsIX Poccuiickoit Oenepanuu, peATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBatenbHble  MPOTpaMMbl,  yTBepKAEHHOW  pemeHuem  Kosmneruu
MunuctepcTBa npocBemenus Poccuiickoit denepanuu (mpotokod ot 3 aexkadps 2019 r.
No T1K-4BH).

Henu nzydyenust u3nKu:

npuoOpeTeHre MHTEepeca W CTPEMJICHUS OOYy4alomMXCs K HAyYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEIACTABICHUNA O HAYYHOM METOJIe¢ TO3HAaHUA W (HOPMHUPOBAHHE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYXAIOIIUM SIBICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjbTaTa H3Yy4Y€HUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHUE TPEACTAaBICHUN O POIUM (U3UMKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE TMPEJCTABICHUNA O BO3MOXHBIX cdepax Oyayiiei mnpodeccuoHaIbHON
NEeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTikeHre 3THX 1eJield MporpaMMbl 10 (PU3KMKEe HA YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHus 00ECTICUNBACTCS PEIICHUEM CIEAYIONIUX 3aa4:

MpuoOpeTeHNUE 3HAHUK O JMCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYCCKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETCHHE YMEHHMM ONHWCHIBAaTh M OOBACHATH (PU3MUECKHE  SBJICHUS
C MCTIOJIb30BaHUEM TIOJTYICHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHHUS MPOCTCUIINX PACUETHBIX 337a4 C HMCIOJIb30BAHHEM
bU3UMYEeCKUX MOICIICH, TBOPUYECKUX U MMPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHH HAOMIOMaTh TPUPOIHBIC SBJACHUS W BBITIOJHATH OIIBITHI,
nabopaTopHble pabOTBl W DKCIEPUMEHTAIbHBIC WCCIICOBAHUS C HCITOJIB30BAaHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MTPUEMOB pabOThI ¢ HHPOpMaIen GU3NIECKOTO COACPIKAHUS, BKITFOYAS
uHMOPMAITUI0O O COBPEMEHHBIX JOCTIDKEHUSX (U3HKH, aHaIUu3 MU KPUTUYECKOE
OlICHUBaHUE UH(OpMAIIIK;

3HAKOMCTBO €O cdepamu mnpodheCCHOHAIBHOM JEATCIIBHOCTH, CBS3aHHBIMH
¢ (u3uKOW, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JIOCTHXKCHHSIX
(bu3MYEeCcKO HAYKH.

Ha wusydyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOIO OOIIETO
obpaszoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 uacoB (2 yaca B Hemeno),
B 8 kitacce — 68 yacoB (2 yaca B Heqeno), B 9 kinacce — 102 yaca (3 yaca B Hezieno).

[Ipenyaraemslii B mporpamme mo GU3HNKe NepeueHb 1a00paTOPHBIX padOT U OTBITOB
HOCUT PEKOMEHIATCNIbHBIA  XapaKTep, YYUTENIb JCIaeT BHIOOP MPOBEIACHUS
7a00paTOpHBIX pabOT U OMBITOB C YYETOM HHAMBUAYAIbHBIX OCOOCHHOCTEH
oOydJaroumxcsi, CIHCKa OHKCIEPUMEHTAIbHBIX 3aJlaHul, MpeajiaraéMblX B paMKax
OCHOBHOT'O FOCYJapCTBEHHOT'0 3K3aMeHa M0 (pU3HKE.
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COAEPXAHUE OBYUEHUA
7 KIIACC
Paznen 1. ®u3uka v eé poJib B NO3HAHMH OKPYKAIOLIEr0 MUPA
®usuka — Hayka O mnpupone. SBimeHus npupoxasl. PU3HUECKHE SBIICHMUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BelnuuHbl. 3Mepenne puznueckux BeanunH. Puznyeckue npuoopsl.
[TorpemnocTs n3MepeHnii MexxnyHapoaHast CucTeMa eIMHMUII.

Kak ¢usuka wu  [gpyrue  eCTECTBEHHbIE HAayKH  H3Y4alOT  IPUPOAY.
EctecTBeHHO-HAYYHBIN METOJ MO3HAHUS: HA0II0/IeHUE, ITOCTAHOBKA HAYYHOTO BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 IPOBEPKE TMIIOTE3, O0BICHEHNE HAOII0AaEMOTO
siBieHus. Onucanue pU3NuecKux sSBICHUM C OMOIIBIO MOJCIICH.

Jlemoncmpayuu
MexaHnuyeckure, TeIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUA.
dusndeckre mpruoOOPHI U MPOIieaypa MPSMBIX H3MEPEHUH aHAJIOTOBBIM U [IUGPOBBIM
pUOOPOM.

Jlabopamophvie pabomwi u onvimol

Omnpenenenre IEHBI JSICHUS KAl H3MEPUTEIHHOTO MPUOOpa.

N3mepenue paccTosiHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPOTO TENA.

Omnpenenenre pa3MepoB MaJIbIX TEIl.

N3mepenne Temmneparypsl Mpy MOMOIIH KUIKOCTHOTO TEPMOMETPA U TaTUYHKA
TEeMITepaTypHhI.

[IpoBenenune uccienoBanus MO MPOBEPKE TUIOTE3bI: NATbHOCTH MOJIETA IIAPUKA,
MYIIEHHOT'0 TOPU30HTAIBHO, TEM 00JIbIlIe, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3znen 2. [lepBoHayaibHbIe CBe/IeHHsI O CTPOEHUH BelllecTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JIHACKPETHOE CTPOCHUE BEIIECTBA.

JIBrmxeHne yactul BeniectBa. CBs3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOIl.
BbpoyHoBckoe aBuxenue, nudysus. BzanmoeiicTBre yacTull BEUIECTBA: NPUTKEHHE
Y OTTAJKWBaHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHUE Ta30B, >XUAKOCTEH H TBEPABIX
(KpUCTaIIMYecKUX) Tea. B3auMocBsi3b MEXKIy CBONCTBaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U KX ATOMHO-MOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHXKCHUS.

Ha6nronenue nuddyszun.

HaGntonenue siBiieHUid, OOBACHAIOMIMXCA MNPUTSHKEHUEM WM OTTaJIKMBaHUEM
YaCTHI] BEIIECTBA.
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Jlabopamopuvie pabomul u onvimoi
OreHka quaMeTpa aToMa METOJIOM PSIOB (C UCTIONIb30BaHUEM doTorpaduii).
OnBITHI 110 HAOIIOCHUIO TEIIJIOBOTO PACIIMPEHUS T'a30B.
OnBITHI 110 0OHAPYKEHUIO JCHUCTBHSI CUIT MOJICKYJISIPHOTO TIPUTSKEHUSI.

Paznen 3. /IBu:xeHHe ¥ B3auMo/JieiicTBHeE TeJl

Mexanundeckoe 1BrKeHHe. PaBHOMEpHOE U HEpaBHOMEpPHOE IBMKEHHE. CKOPOCTb.
Cpenssisi CKOpOCTbh IPH HEPABHOMEPHOM JABMKEHUU. Pacu€Tr myTH U BpEMEHU IBU>KECHHS.

SBnenue nHepuuu. 3aKOH HEpLMU. B3anMoaeicTBre Tell Kak IpUYrHa U3MEHEHUS
CKOPOCTH JIBW)KEHMs Tell. Macca Kak Mepa MHEPTHOCTH Teiya. IInoTHOCTH BemiecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEILIECTBA.

Cuita kak XapakTepucTuka B3auMoaeucTsus Ten. Cuiia ynpyroctu M 3akoH I'yka.
W3mepenune CUitbl ¢ TOMOIIBIO TMHAMOMETpA. SIBIEeHNE TATOTEHUS U crila TshkecTH. Crita
TSDKECTH Ha Ipyrux miaHerax. Bec tena. HesecomocTs. CnoxeHHE CHII, HalIpaBIEHHBIX
no ogHoM mpsimMou. PaBHogmerctByromas cui. Cuna TpeHus. TpeHue CKOJIBKEHHS U
TpEHHUeE NMOKosl. TpeHne B IpUpPOJIE U TEXHUKE.

Jlemoncmpayuu
Hab6mronenne MexaHM4eCKOTo JIBUKEHHS Tea.
N3mepenre ckopoCcTH NPSIMOJIMHEHHOTO JIBUKEHHUS.
HaOntonenue siBieHNUs] THEPIUU.
HaOnronenue nu3MeHeHus: CKOPOCTHU IPU B3aUMOJICUCTBUU TeJ.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEI.
CrioxeHune cuil, HalpaBJIEHHBIX 110 OJTHOW MPSIMOM.

Jlabopamophwvie pabomwl u onvimol

OrnpeneneHne CKOPOCTH PaBHOMEPHOTO JABUKEHUS (IIApUKA B KUIKOCTH, MOJEIU
IIEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

Omnpenenenre cpeHEN CKOPOCTH CKOJBKEHUSI OpyCcKa WM IapuKa 10 HAaKJIIOHHOU
MJIOCKOCTH.

Ornpenenenue WIOTHOCTH TBEPIOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTKEHUS (Iedopmariuu) mpyKUHBI
OT IIPUIIOKEHHOW CUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUSI CKOJIBKEHUS OT Beca Teja
U XapakTepa CONMPUKACAIONIUXCS ITOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, *KUAKOCTEH 1 ra3oB

Hanenue. CrocoObl yMEHBIIEHUS W YyBEJIWYEHMs JAaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJICHUA raza oT 00béMa, Temnepatypsl. [lepenaua naBiaeHus TBEPAbIMU
TelaMH, >KMAKOCTAMM M Taszamu. 3akoH Ilackamsa. IIlHeBMaTnueckue MalIMHBL
3aBUCUMOCTh JIABJICHHUSI JKUJIKOCTH OT TIIyOMHBL. ['HMIpocTaTuueckuil mapajokc.
Coobmiaromuecst cocyabl. [ 'napaBinyeckue MEXaHU3MBbI.

Atmocdepa 3emnum u arMmochepHoe aAaBieHue. lIpUyMHBI CyIECTBOBaHUS
BO3QylIHOW 00osouku 3emiuu. OnbiT Toppuuemu. M3mepenne atMocpepHOro
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JaBJICHUS. 3aBUCHMOCTbh aTMOC(EPHOTO JAABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MEepeHus aTMOC(HEPHOTO TABJICHHUS.

JlelicTBUE KUIKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJo. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxominaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U TA30M.

Coobmraromuecs Cocy/ibl.

['mnpasnrueckun mpecc.

[IposiBnenue nericTBUs aTMOC(HEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMaA MOTPYKEHHOW YaCTH TeJla U
IJIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUKOCTH.

VYcioBue T1uIaBaHusl TeN: IUIABAHUE WA TOTPYKEHHUE TElI B 3aBUCUMOCTH
OT COOTHOUIEHUSI IIJIOTHOCTEN TeNa U KUJIKOCTH.

Jlabopamophvie pabomwl u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJAE OT O00BEMA MOrpYyKEHHOU
B KUJKOCTb 4aCTH TEJA.

OnpeneneHue BBITAIKUBAIONIEN CHUJIBI, JEUCTBYIOLIEW HA TEIO, NOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLIEH CWIBI, JEUCTBYIOLIEH Ha TEJO
B KUJKOCTH, OT Macchl TeJa.

OnbITHl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMUBAIOIICH CUJIbI, JEHCTBYIOIIEH
Ha TeJO B JKUJKOCTHU, OT 00BbEMA NOTPY>KEHHON B JKUJIKOCTh YACTH Te€Ja U OT MJIOTHOCTH
KUIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKU U OIPENEIICHUE €€
rpy3000ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. DHEPIUsl

Mexanuueckast padota. MOIIHOCTb.

[TpocTeie MEXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs MIOCKOCTh. [IpaBuiio paBHOBECHS
peruara. [IpumeHeHue mpaBwiia paBHOBECHSI pblyara K OJOKY. «30JI0TOE MPaBUIION»
mexanuku. KITJI mpocteix mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckas sHeprusi. Kunerndeckas u noTeHIMaibHas sHeprus. [Ipespanienue
OJIHOTO BUJIa MEXAHUYECKOM SHEPTUU B APYTOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopmwvie pabomwl u onvimol

Onpenenenre padOTHl CWIBI TPEHUS TMPU PAaBHOMEPHOM JBIDKCHUU Teja
10 TOPU30HTAIILHOM ITOBEPXHOCTH.

HccnenoBanue yclIoBUH paBHOBECHS phlyara.
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N3mepenne KII/1 HaKITOHHOM TIIOCKOCTH.
N3yueHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKOW SHEPTUH.

8 KJIACC

Pa3gen 6. TenioBble ABJIeHUA

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJL. ONBITHI, TOATBEPKAAIOLIIE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenn  TBEPAOro, KUAKOTO M  Tra3o00pa3HOr0 COCTOSIHUM  BELIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHWE CBOWCTB Ta30B, >KUAKOCTEH H
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMaurBaHUe
Y KalWUISIPHBIC ABJICHUSA. TEIIOBOE PAaCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABMKEHUS YaCTHLL.
Buytpennss sueprus. CriocoObl U3MEHEHUs BHYTPEHHEH SHEpPruM: TeIJionepenaya U
coBepliieHHe paboTel. Buael Temionepenayu: TEMJIONPOBOJAHOCTb, KOHBEKIUS,
U3JIy4YCHUE.

KonuyecTBO TemioTel. YenpHas TEIUIOEMKOCTh BeEIIECTBA. [eMmIo000OMEH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. I[lnaBneHue m oTBepaeBaHUE
KPUCTAJUIMYECKUX BELIECTB. YAenbHas TeruioTa IuiaBieHus. [lapooOpazoBanue u
koHaeHcauusa. Mcnapenue. Kunenue. VYaenbHas Temiora mapooOpa30BaHHUS.
3aBUCUMOCTH TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxnocTh BO3myxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHHUS.

[Tpuntunel padoTs! TeroBeix aurateneit KIT/ remmoBoro neuratens. TemnoBsie
JIBUTATEIN U 3aIATa OKPYKAIOIIEH CPEeIbl.

3aKOH COXPaHEHHUsI U IIPEBPALLECHHS SHEPTHH B TEIJIOBBIX IPOLECCAX.

Jlemoncmpayuu
Habnronenue OpOyHOBCKOTO JIBHXKCHUSI.
Habmonenune nuddysun.
Habmronenue siBjeH CMauyuBaHUS U KaMILIIPHBIX SBICHU.
Habmronerune TenioBoro pacmpeHus Te.
N3MeHeHue naBieHUss raza MNpu HM3MEHEHUHM O00BEMAa W HAarpeBaHUU WIH
OXJIAXKICHUH.
[TpaBuia u3mepeHus TeMIepaTyphl.
Bunbl Tenonepenayn.
OxnaxaeHue P COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHnH pab0OThl BHSITHUMHU CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IuYHBIX BEIIECTB.
HabGmronenne kumeHus.
HabmroneHune nocTossHCTBA TEMITEPATYPhI MPH TIIaBJICHUH.
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Moenu TeIIOBBIX ABUTATEIIEH.

Jlabopamophvie pabomwl u onwvimol

OnBITHI IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

OMnBITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM caxapa.

OnpIThl MO HAOMIOJIEHUIO TEIJIOBOTO PACIIUPEHUs T'a30B, KUIKOCTEH U TBEPABIX
TEN.

Omnpenenenre naBieHus BO3AyXa B OaIOHE IITTPHIIA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro 0o0béMa u
HarpeBaHUs WIH OXJIAKICHUS.

[IpoBepka TruUMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue n3MeHeHusl BHyTPEHHEW SHEPTUM Tela B pe3yJibTare TeIIonepeaun
Y paOOThI BHEIIHUX CHII.

UccnenoBanue siBieHHs TEIIOOOMEHA IMPU CMEITUBAHUU XOJIOJAHON U ropsyei
BO/IBL.

OnpeneneHrue KOJNMYECTBA TEIUIOTHI, MMOJYYEHHOTO BOJON MpH TEIIOOOMEHe
C HArpeThIM METATNYECKAM LIJIAHAPOM.

OnpenenenHne yIeapHOM TEMIIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca uCapeHus.

OnpeneneHne OTHOCUTENBHON BIaXKHOCTH BO3yXa.

Ornpenenenue yaenbHOM TEIIOTHI ILUIABICHUS JIbJA.

Pa3znen 7. JnexkTpuyeckue 1 MArHUTHBIE SIBJICHUS

Onektpuzanus Ten. J[Ba poaa 3IEKTPUYECKUX 3apsAlnoB. BiaummojaelcTBue
3apspKeHHBIX Tesl. 3akoH KyoHa (3aBUCHMOCTh CUITBI B3aUMOICHCTBHSI 3apPSKEHHBIX TEJl
OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXY TEIaMH).

Onektpuueckoe mnone. Hanpspk€HHOCTh  dnekrtpuueckoro mnois.  [IpuHiun
CYNEPIO3ULINH dJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YpPOBHE).

Hocurenun »snekTpuyeckux 3aps/ioB. DJIEMEHTApPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenne atoma. [IpoBOAHMKM M IHUAJIEKTPUKH. 3aKOH COXPAaHEHHsS JIEKTPUYECKOIO
3apsza.

DNEeKTPUYECKUNA TOK. Y CIIOBHS CYIIECTBOBAHMS AIEKTPUUECKOr0 ToKa. ICTOUHMKHN
NOCTOSIHHOTO TOKa. JIEHCTBHSA SIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUNA TOK B KUJKOCTAX U razax.

Onektpuueckas uenb. Cujla Toka. DIeKTpuueckoe HanpspkeHue. COnpoTHBIIEHUE
IPOBOJHUKA. YJIEJIBHOE COINPOTHBIICHHE BenlecTBa. 3akoH Oma g y4acTKa LEIH.
[TocnenoBaTenpHOE M APAJLIEIBHOE COEIMHEHHUE IPOBOIHUKOB.

PaboTa u MOUTHOCTB ANIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyna—JleHna. DnekTpruueckue
LMY U TOTPEOUTENH 3IEKTPUIECKOM sHepruu B ObITy. KopoTkoe 3aMbikaHue.

[ToctostHHble MarHuThl. B3auMmopaencTBHE ITOCTOSHHBIX MAarHUTOB. MarHutHoe
nosie. MarHuTHoOE 1oJjie 3eMJiM U €ro 3HauYeHue JUIsl )Ku3HU Ha 3emuie. OnbIT Dpcrena.
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MarautHoe mojie 3JIEKTPUYECKOro ToKa. [I[puMeHeHue 3IEKTPOMAarHuTOB B TEXHHKE.
JleiicTBH€ MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
Toka. Mcnosib30BaHWE AICKTPOABUTATEE B TEXHUYECKUX  YCTPOWCTBaX M
Ha TPAHCIOPTE.

Onbitel Dapanes. SIBneHHE 3NEKTpOMarHUTHOM HMHAYKUMHU. IlpaBuino Jlenua.
Onekrporenepatop. CrocoObl MOMYYSHUST AIEKTPHUUIECCKOW SHEPTHH. DIEKTPOCTAHIIUN
Ha BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu
DJIeKTpU3aLUS TEN.
JIBa pona aNEKTPUUECKUX 3apSAI0B U B3AUMOACHCTBUE 3aPSKCHHBIX TEIL.
Y CTpONCTBO M AEHCTBUE IIEKTPOCKOIIA.
DJIeKTpocTaTU4YeCKass MHIYKIIUSI.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJIOB.
[IpOoBOIHUKH U JTUATIEKTPUKH.
MoaennpoBaHre CUIOBBIX JIUHUAN SJIEKTPUUECKOTO TTOJIS.
M cTOYHUKH TTOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B )KUJIKOCTH.
["a30BbIi1 pa3psi.
N3mepenune CUitbl TOKa aMIIepMETPOM.
N3mepenne 3neKTpruiIeCcKOro HarpsKeHUs BOJIbTMETPOM.
Peocrar u MmarazuH CONpOTUBIICHUI.
BzaumoelicTBrE TOCTOSIHHBIX MarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
MoaenvupoBaHHE€ MAarHUTHBIX MOJIEN TTOCTOSTHHBIX MAarHUTOB.
OnbIT Opcrena.
MarauTHoe 1oJje ToKa. DIEKTPOMarHur.
JlelicTBHE MAarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHIYKIIHUY.
OnbiTel @apajes.
3aBUCHUMOCTb HAPABIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHUS.
DJIEKTPOre€HEePaTOP MOCTOSTHHOTO TOKA.

Jlabopamophvie pabomwl u onvimol
OnbITH IO HAOIOACHUIO DJICKTPU3AITUH TeJl MHAYKIIUEH U MPU COMPUKOCHOBEHUM.
WccnenoBanue neiicTBUS JIEKTPUUECKOTO MO HA MPOBOAHUKU U AUDJICKTPUKH.
COopka 1 mpoBepka paboThI IEKTPUIECKOM IIEMU TOCTOSHHOTO TOKA.
H3mepenune u peryaIupoBaHie CHIIbI TOKA.
N3mepenne u peryampoBaHUE HAMPSHKEHUS.
HccnemoBanne  3aBUCHUMOCTH — CHJIBI  TOKa, HIYIMIETO  4Yepe3  PEe3UCTop,
OT COTIPOTHBIICHHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.
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OnbIThl, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro0 JUIMHBI, IUNIOMAAU TONEPEYHOTO CEYEHUS U MaTEpHAIIA.

[IpoBepka npaBuia CIOKEHHS HAMPSKEHUN MPU MOCIEAO0BATEILHOM COECAUHEHHUU
JIBYX pE3UCTOPOB.

IIpoBepka npaBuia sl CUJIbI TOKA MPU ApaJLIEIbBHOM COEIUHEHUHN PE3UCTOPOB.

Onpenenenne pabOThI 3AEKTPUUECKOT0 TOKA, HIYIIETO YepPE3 PE3UCTOP.

OnpeneneHre MOIHOCTHY AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH  CWJIBI  TOKa, MAYLIErO 4Yepe3  JaMIIOUKYy,
OT HaNpsHKEHUS HA HEM.

Onpenenenue KIIJ[ Harpesarens.

UccnenoBanre MarHuTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydenne MarHuTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB MPU UX OOBETUHEHUH U
pa3icliCHUHN.

Uccnenosanue nelcTBUs 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSA KaTYIIKU
C TOKOM U MarHWTa OT CUJIbI TOKA U HAIIPaBJICHUS TOKa B KaTYIIKE.

N3ydenne neiicTBUS MArHUTHOTO MOJI Ha TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u u3ydeHue padoThl 2JIEKTPOABUTATEIS.

Nsmepenue KII] anexTpoaBuraTeabHOM YCTAaHOBKH.

OMNBITBHI IO UCCIICIOBAHUIO SIBJICHUS DJICKTPOMArHUTHON MHIYKIIMU: UCCIIECIOBAHUE
W3MEHEHUI 3HAUYCHHS U HAIIPaBJIEHUS UHAYKIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanudeckue siBJIeHUsI

Mexannueckoe  JABWKEHHE. MarepuaiibHas  Touka. (Cucrema  OTcCYETa.
OTHOCUTENBPHOCTh ~ MEXAaHMYECKOTO  JABWKEHUA. PaBHOMEpHOE  NIPSAMOJIMHEHHOE
nBr>keHue. HepaBHoMepHOe mnpsiMoiMHEHOE ABWKEeHWE. CpenHsss M MIHOBEHHas
CKOPOCTBH T€JIa IPU HEPABHOMEPHOM JIBUKEHHM.

VYckopenne. PaBHOyckopeHHOE TIpsiMOJIMHENHOE ABKeHne. CBOOOAHOE MajiCHUE.
OmnpiThl ["anunes.

PaBHOMepHOE JnBIXKEHHME TO OKpyxHOocTH. [lepmonx u yacrota oOpamieHus.
JIunerHasa 1 yriaoBas CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepsoiit 3akoH Hperorona. Bropor 3axkoH HeroroHa. Tperuin 3axkoH HbrotoHa.
[IpuHIMII CyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHUS CKOJBXKECHUSA, CHIIA
TPEHUS MMOKOSI, IPYTUE BUIbI TPCHMUSL.

Cuita TSKeCTU M 3aKOH BCEMUPHOTO TATOTCHHS. Y CKOPEHHE CBOOOIHOTO IMaJICHHUS.
Jemxenune mnanetr Bokpyr Connua. IlepBas kocMuueckas ckopoctb. HeBecomocTh u
MEPETPYy3KHU.
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PaBHOBecue wmarepuanbHOll TOuku. AOcomoTHO TBEpAoe Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpallleHusa. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynsc Tema. M3meHeHne wummysnbca. MMIynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTUBHOE ABMKECHUE.

Mexannueckass paboTa 1 MOIIHOCTh. PaboTa cui TsKecTH, YNpPyrocTd, TPEHUS.
CB3b sHepruu u padotsl. [loTeHInanbHas SHEPIrUs Tea, MOAHITOTO HaJl TIOBEPXHOCTHIO
3emud. lloTeHnmanbHas sHeprus cxaro npyxkuHbl. Knnetnueckas sHeprus. Teopema
0 KUHETHUYECKOU 3HEpruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPrUu.

Jlemoncmpayuu

Habmoienne MexaHu4ecKoro ABM)KEHUS TeJla OTHOCUTENFHO Pa3HBIX TEJ OTCUETa.

CpaBHeHUE MyTEN U TPACKTOPUN ABUKEHUSA OJHOTO U TOTO € T€JIa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3Mepenune CKOpOoCTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO JABUKEHUS.

Hccnenoanne npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Hab6nronenue nBr>keHus Tea o OKpy>KHOCTH.

HaGnrogeHue MexaHUYeCKUX SIBICHUM, MPOUCXOISAIIMX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCHUTEIILHO KaOWHETa
buzuKy.

3aBUCHUMOCTh YCKOPEHHUS T€Ia OT MACChl TeNa U IEUCTBYIOLIEH HAa HETO CUJIBI.

HaGnronenue paBeHcTBa CHII TPU B3AUMOJIEHCTBUH TET.

N3meHenue Beca Tena Mpu yCKOPEHHOM JBHKECHUM.

IIepenaya umiryabca npu B3auMOJECHCTBUU TEJL.

[IpeoOpa3zoBaHus SHEPTUH ITPU B3aUMOECHCTBUH TEIL.

CoxpaHeHne UMITYJIbCa ITPU HEYTIPYTOM B3aUMOICCTBUH.

CoxpaHeHne UMITyJibca Mpu a0COMIOTHO YIPYTOM B3aUMOECHCTBUU.

Ha6nronenue peakTHBHOTO JABUKEHUS.

CoxpaHeHHne MEXaHU4YEeCKOM SHEPTUU MPU CBOOOTHOM IMa/ICHUH.

CoxpaHeHME€ MEXaHWYECKOM OHHEPruM TMPH JBUKECHHM Tejla TMOJA JICCTBUEM
MPY>KUHBI.

Jlabopamophvie pabomwl u onvimol

KoHcTpyHnpoBaHue TpakTa JUIsl pa3roHa W JallbHEHUIIEro paBHOMEPHOTO JIBFKCHHUS
IIapUKa WA TeTIEHKKH.

Omnpenenenre cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WM JABUKCHHUS IIapHUKa
I10 HaKJIOHHOM IIJIOCKOCTH.

Omnpenenenre yCKOPEHUs Teja MPU PaBHOYCKOPEHHOM JBWKCHUH MO HAKJIOHHOU
TJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JIBH)KCHHH
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadaJlbHOU
CKOPOCTH ITyTH OTHOCSITCS KaK psiJi HEYETHBIX YHCETI, TO COOTBETCTBYIOIIUE MMPOMEKYTKH
BPEMEHU OJIMHAKOBHI.

12
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Uccnenoanne 3aBUCUMOCTH CUJIbI TPEHHUSI CKOJIBXKEHUS OT CHJIbl HOPMAJIBHOTO
JTABJICHUS.

Onpenenenue K03¢hHULIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenre KECTKOCTH PYKUHBI.

Omnpenenenre paOOTHl CHJIBI TPEHUS TMPH PABHOMEPHOM JBMKCHHM Teja
110 TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYTOCTA MPHU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEIMOJBM)XHOTO U MOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Pa3nen 9. Mexannuyeckue K0J1€0aHUS U BOJTHBI

KonebarenbHoe npmwkeHne. OCHOBHBIC XapaKTEPUCTUKH KoJIEOAHMM: TIepHO,
4acToTa, aMIUINTyJa. MaremMaTW4ecKud W TNPYXKUHHBIA MasTHHUKU. [IpeBpamienue
SHEPruu MpH KoJeOaTeIbHOM JBUKCHUU.

3artyxarwniue kojieOanus. BeiHykaeHHbIE KoJieOaHus. Pezonanc. MexaHudeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKUX BOJIH. [IpomonpHBIE M MoOnepedHbie BOJIHBL J[JinHA
BOJIHBI M CKOPOCTh €€ pacnpocCTpaHCHHs. MeXaHM4YeCKUEe BOJHBI B TBEPIOM TeEIIE,
CEHCMHUYECKHUE BOJIHEI.

3ByK. I'poMKocTh 3Byka W BbIcOTa ToHA. OTpakeHue 3BykKa. MH]pa3Byk wu
YIBTPa3BYK.

Jlemoncmpayuu
Haobmronenue xonebanuii Te 1moj AeMCTBUEM CUIIBI TSKECTU U CUJTBI YIIPYTOCTH.
Ha6nronenue konedanuii rpy3a Ha HUTU U Ha IPYKUHE.
Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
PacnipocTtpanenue mpooJIbHBIX U TIOTICPEYHBIX BOJIH (Ha MOJIEIH).
Habmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUI PE30HAHC.

Jlabopamophvie pabomwl u onvimol

Omnpenenenre YaCTOThI M MIEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasTHUKA.

Omnpenenenre 4acTOThI U MEpUoa KoJIeOaHUN PYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTU TEpUO/a KOJEOaHWI TOJBEIICHHOTO K HUTHU Tpy3a
OT JIJTUHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TepUOJa KoJIeOAaHWUH TPYKUHHOTO MAasTHHKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH Tepuoa KoyieOaHui Tpy3a, MOJIBEIICHHOTO K HUTH,
OT Macchl Tpy3a.

OnBITB, JEMOHCTPHUPYIONIUE 3aBUCHMOCTH IEepHUoAa KOJICOaHWH TPYKUHHOTO
MasTHUKA OT MacChl Tpy3a U )KECTKOCTH MPYKHHBI.

H3mepenue yckopeHus: CBOOOTHOTO TIaICHHUS.

Pa3nen 10. DiieKTpoMarHuTHoE MoJjie M 3JIeKTPOMATHUTHbIE BOJIHBI

13
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DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHUTHbIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJIH. [IllKama 3JIeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexkTpomMarHuTHas npupoaa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa JIEKTPOMAarHuTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomwl u onvimol
N3ydeHnne CBOMCTB 31EKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TeneoHa.

Pasznea 11. CBeroBbIe IBJICHUS

JlyueBas mopmenw cBera. Mcrounuku cBera. lIpsMonuHeniHOe pacmpocTpaHeHue
ceera. 3armenuss ConHua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

IIpenomnenue cBera. 3akoH npesioMieHUs cBera. llomHoe  BHyTpeHHee
OoTpakeHue cBeTa. Mcrnosib30BaHUE MOJHOTO BHYTPEHHErO OTPAKEHHSI B ONTUUYECKUX
CBETOBOJAX.

JIunza. Xox myuedt B nuH3e. Ontudeckas cucrema (oToarmapara, MUKPOCKOIa U
Tejeckona. I'a3 kak onruyeckas cuctemMa. bim3opykocTs U JalIbHO30PKOCTb.

Pasnoxxenune 6enoro ceera B criektp. OnbiThl HetoToHa. CliojkeHHE CTIEKTPaIbHbBIX
uBeToB. /lucnepcus ceera.

Jlemoncmpayuu
[IpssMonuHEHOE pacIpOCTPaHEHHE CBETA.
OtpaxkeHue cBeTa.
[Tonyuenne n300pa>keHU B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
Onrtuueckuii CBETOBO/I.
Xox mydeii B cOOUparoIiei JInH3e.
XO0J1 Tydeu B paCCEUBAOLIEH JIMH3E.
[Tomryuenue n300paskeHUM C MOMOIIBIO JIUH3.
[Tpuntun neiictBus GoroanmapaTa, MUKPOCKOIIA M TEIIECKOTIA.
Mopenn riasa.
Paznoxenue 0emoro cBeTa B CIIEKTP.
[Tomy4yenue 6emoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamophvie pabomwl u onvimol
HccnenoBanue 3aBUCMMOCTH yIJIa OTPaXKCHHS CBETOBOTO JIyda OT yrJjia IacHusI.
N3ydeHne xapaKTepUCTHK U300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnemoBanue 3aBUCMMOCTH yTJla MPEJIOMIICHHSI CBETOBOTO JIyda OT yTIJia MaICHUs
Ha TPAHMIIC «BO3TYX—CTEKIION.
[Tomy4yenune n3o00paxeHut C MOMOIIBIO COOMPAIOIIECH JTNH3HI.
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Onpenenenue GOKYCHOTO pacCTOSHUS U ONTUYECKON CUIIbI COOMPAOLIEH JIMH3BI.

OmnBITHI IO Pa3JI0OKEHUIO OEJIOrO CBETa B CHEKTP.

OmnbITHl IO BOCHIPUATHIO 1IBETA MPEAMETOB IPH UX HAOIIOJEHUH Yepe3 LBETOBbIE
(UIBTPBI.

Pa3nen 12. KBanToBbI€ sIBJIeHHUS

Omnswitel Pezepdopna u mnmanetapHass monenb aromMa. Mogenb artoma bopa.
Hcnyckanue u norionieHue ceeta aroMoM. KBaHThI. JInHeYaThie CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO Sipa.
Hyxnonnas Mmogens atomHoro sijpa. M3oromnsl. PaguoaktuBHeie nipeBpanienus. [lepron
IIOJTypacIiajia aTOMHBIX SIAEP.

S nepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YHCENl. DHEPIHUs
CBA3M aTOMHBIX szep. CBsA3b Macchl M dHEpPruM. Peakunu cuUHTE3a W JIEIEHUs sIep.
Ncrounuku sneprun ConHua u 3BE31.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIy4YCHUNM Ha JKHUBBIC
OpPTaHHU3MBI.

Jlemoncmpayuu
CnexTpbl U3Ty4EeHHS U TOTIIOIMICHUSI.
CrekTpbl pa3IuvyHbIX Ta30B.
CnekTp Bogopoaa.
Hab6nronenue tpekoB B kamepe Buibcona.
PaboTa cuéTurka HOHU3UPYIOIIUX U3TYUCHUH.
Peructpanus uzinyueHust IpupoOaHBIX MUHEPATIOB U MTPOAYKTOB.

Jlabopamophvie pabomwl u onvimol

Hab6nroaeHue CIuIONIHbIX ¥ IMHEHYAThIX CIICKTPOB M3TYUYCHUS.

HccnenoBaHue TPEKOB: M3MEPEHHME SHEPTUM YACTHIBI 10 TOPMO3HOMY IIyTH
(o pororpadusam).

W3mepenue painoakTUBHOTO (poHa.

IHoBTOPUTEIBLHO-0000IHAK NI MOTYJIb

[ToBTOpUTENHEHO-00001IAIOIIMK MOAYJIb TMpPEIHA3HAYEH ISl CUCTEMAaTH3alluk U
00001IeHUs] TIPEIMETHOTO COJIEPKAHUS W OMbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
IpU M3YYEHUHU BCETrO Kypca (PU3NKHA, a TaKXKe IS MOATOTOBKM K OCHOBHOMY
rOoCyJIapCTBEHHOMY 3K3aMeHY 10 (PU3UKe J1J1s1 00yUaroIuXCsl, BRIOPABIINX ATOT YUeOHbIN
npeaMer.

[Ipy wm3yyeHHH JOaHHOTO MOJYJSI PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUJIbI
NESATETLHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBAETCS JOCTHUKEHUE TMPEIMETHBIX H
MeTanpeIMETHBIX MJIAHUPYEMBIX pEe3yJIbTAaTOB o0yueHwus, dbopmupyercs
€CTEeCTBEHHO-Hay4YHasi TPaMOTHOCTh. OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUS
SIBJICHUW MPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUAMU OOBSICHATH (DU3NUYECKUE SBICHUS,
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NPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pEIlaTh 3aJadyd, B TOM YHCIIE KAa4eCTBEHHbIE U
DKCIIEPUMEHTAJIBHBIE.

[IpuHIMIIHAIBHO AEATENBHOCTHBIN XapaKkTep JAHHOTO pa3esa peaanu3yercs 3a CUET
TOT0, YTO O0YYAIOUIUECS BBIMOJHSIOT 3a/1aHUsI, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE MOJIyYECHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBACHSATH (U3HUECKHE
SBJICHUS B OKPYXAIOIIEH TPUPOJIE U ITOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEIOBaHUS (PU3NYECKUX SIBJICHUM, B TOM YHCIIE
JUISL IPOBEPKH THIIOTE3 U TIOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSATh HAy4YHbICE OCHOBBI HaMOOJIEe BAXHBIX JOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUWA, HalpUMEp, MPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHAa IPEBPAlICHHUS W COXPAHEHUS BCEX HM3BECTHBIX BHUJIOB
DHEPIUH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

N3ydyenne ¢u3uKu Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHHs HaIPaBJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIPEIMETHBIX U TPEAMETHBIX 00pa30oBaTeIbHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare m3ydeHus (U3NKH HAa ypOBHE OCHOBHOTO OOIIETo 0Opa3oBaHUS
y oOyuaromerocsi OyayT copMUpPOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B YACTHU:

1) naTpUOTHYECKOT0 BOCTUTAHMSA:

IIPOSIBJICHHE MHTEpPECa K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOLLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;

2) rpasKAaHCKOT0 U TYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS:

TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXKJIEHUU OOIECTBEHHO-3HAUMMBIX
U OTHUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM TPUMEHEHUEM JIOCTIKEHUN
busuKy;

OCO3HAHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B JACSTEIIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHHUS:
BOCIIPUATHE OICTCTHYCCKUX KauyeCTB (DMU3MUECKONH HayKu: €€ TapMOHHYHOI'O
IOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMS:

OCO3HaHUE LIEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHMS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUILIEW COCTABIISIONIEH KYJIBTYPHI;

pa3BUTHE HAy4yHOH JI0O03HATEIBHOCTH, HWHTEpECa K HCCIEN0BATEIbCKON
NEATEIbHOCTH;

5) bopmupoBaHus KYJbTYPbI 310POBbs H SMOIMOHAIBLHOT0 GJIATONIOTYIHsI:
OCO3HaHWE IIEHHOCTM Oe3omacHOoro oOpa3a KH3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXXHOCTU TPaBHJ 0€30MacHOTO MOBEICHHS HAa TPAHCIIOPTE,
Ha JIOPOTax, C MIEKTPUIECKUM U TEIUIOBBIM 000PYI0OBAaHHEM B JOMAIITHUX yCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBBIKa pPedICKCHH, MPU3HAHUE CBOETO MpaBa Ha OIUOKY |
TaKOro e MpaBa y APyroro YeJaoBeKa;

6) TPyA0BOr0 BOCIIUTAHMS :

AKTUBHOE YYacTHE€ B PEIICHUM MPaKTUYECKUX 3ajad (B pamMKax CEMbH,
0o0pa3oBaTeNbHON OpTraHW3allii, Topoja, Kpas) TEXHOJOTUYECKOW H COIMATBHOU
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIe U (PU3NYECKUX 3HAHUI;

MHTEPEC K MPAKTUIECKOMY U3YUYCHHIO TIPOo(deccHii, CBSI3aHHBIX ¢ (U3UKOM;
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7) 3K0JI0THYECKOT0 BOCTIMTAHMS

OpUEHTAIMs Ha NMPUMEHEHHE (PU3MUECKUX 3HAHHWM JJISI pelIeHUs 3ajiad B 00JIacTH
OKpY’Karollel cpeibl, INTAaHUPOBAHUS MTOCTYIIKOB 1 OIICHKH UX BO3MOXHBIX ITOCIIEICTBHM
JUISL OKPY>KaIOIEeH Cpeibl;

OCO3HAHHE TJI00ATBLHOTO XapaKTepa IKOJIOTHUECKUX MPOOIJIEM U TyTEeH UX PEIICHHUS;

8) amanTanuu K U3MEeHAIOIMMCS YCIOBHAM COIHAILHOW W MPUPOIHOM Cpeabl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPHW BBITIOJIHCHUH HCCICIOBAHUN U MPOCKTOB
(bU3MYeCKOi HAMPaBIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSM JIPYTHUX;

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEeIbHOCTD;

noTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHuCie POopMyTUpOBaTh UIEH,
MOHSATHUSI, TUTIOTE3bI O PU3UIECKUX OOBEKTAX U SIBJICHUAX;

OCO3HaHHE JEePHUIIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

IJJAHUPOBAHKWE CBOETO PA3BUTHSA B MPUOOPETCHWHM HOBBIX (PU3NUYCCKHUX 3HAHUM;

CTPEMJICHHE aHATM3UPOBATh U BBISBIISATH B3AMMOCBSI3H IIPUPOJIBI, 00IIECTBa U
PKOHOMHUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DHU3UICCKUX 3HAHUM;

OIICHKAa CBOMX JICCTBUM C YUETOM BIHMSHHUS Ha OKPYKAIOIIYIO CPEIY, BO3MOMXKHBIX
rJ1I00aJIbHBIX ITOCIEACTBHUH.

METANIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe ocBoeHUS MporpamMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi 'y  oOywatomieroca  OyayT  cOpMHpPOBAaHbI  METANpEIMETHbIE
pe3yNbTaThl, BKJIIOYAIONINE TO3HABaTeNbHbIC YHHUBEpPCAIbHBIE YYEOHBIC ACWCTBUSA,
KOMMYHUKATHBHBIE YHUBEPCAJIbHBIE YIeOHBIE ACUCTBUS, PErYISITUBHBIE YHUBEPCAIbHBIC
y4eOHbIE 1eUCTBUS.

IHo3HaBaTesbHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBUS
ba3zoBble 1oruyeckue JeHCTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYLICCTBEHHbIE NPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHABIUBATh CYIIECTBCHHBIN MPU3HAK KIACCU(PUKALNN, OCHOBAHHUS
JJ1s1 000OIIEHUS ¥ CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B pacCMaTPUBAEMBbIX (haKTax, JaHHBIX
¥ HaOJIOZCHUSIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHUSIM;

BBISIBJISITH IPUUMHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3yYEHUHU (PU3NUECKUX SBICHUN U
IPOLIECCOB, JeNlaTh BBIBOJABI C HCIONb30BAHUEM JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBA3SIX (PU3HUECKUX BEJIINYHH;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO peleHus ydeOHOM (U3MUecKoW 3aaayvu
(cpaBHEHHE HECKOJIBKHX BapUAHTOB PEIICHUs, BBIOOP HanboJee MOoAX0/AIIEro ¢ yuéToM
CaMOCTOSITEJIHO BbIJIEJICHHBIX KPUTEPUEB).
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ba3oBble nccienoBaTe/bCKue 1eHCTBUSA!

UCTIONB30BaTh BOMPOCHl KaK HCCIENIOBATEIbCKUN HMHCTPYMEHT IMO3HAHUS;

MPOBOJIUTH TIO CAMOCTOSATEIHLHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYeCKUil OKCIEPUMEHT, HEOOJBbIIOe WCCIACAOBaHNEe (DUINICCKOTO SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJTYICHHYIO B X0J1€
UCCJICIOBAHMSI UJTH SKCIICPUMEHTA,

CaMOCTOSTENNbHO  (pOpMyIHpOBaTh OOOOIICHHWSIT W BBIBOJALI IO pe3ylbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXHOE JajbHEWIIee pa3BUTHE (PUINICCKUX TPOIIECCOB,
a TaKXe BBIIBUTaTh MPEIIMOJIOKEHUS 00 WX pa3BUTHH B HOBBIX YCIOBHUSIX U
KOHTEKCTax.

Pab6ora ¢ undopmanueii:

OPUMEHATh Pa3jJU4HbIE METOABI, HWHCTPYMEHTBI M 3alpOChl IpPU  ITOMCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pU3HUecKOu
3aJ1aui;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HHPOPMAIIIO
Pa3IMYHBIX BUAOB U (OPM IPEICTABICHMS;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (hOpMY MpeAcTaBiieHUuss UHPOpMaLUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJa4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMi, WHOMN
rpaduKoil ¥ uX KOMOUHALIUSIMU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBUS:

B XOJi¢ OOCYXJEeHUsI Yy4eOHOTO MaTepuaia, pe3yibTaToOB J1a0OpaTOPHBIX padoT
U TIPOCKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMONl TeMbl U BBICKA3bIBATh
ujeu, HaleJCHHbIE Ha pEIIeHHWE 3a7aud W TOoJJep)KaHhe OJiarokenaTeabHOCTH
OOIICHUS,

COTIOCTaBIIATh CBOM CYXJICHHSI C CYXACHUSIMHU JIPYTUX YYaCTHUKOB JMAJIoOra,
00Hapy»KMBaTh Pa3Inyue U CXOACTBO MO3UIIUIA;

BBIPaKaTh CBOIO TOYKY 3PCHHMSI B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJIMYHO TIPEACTABIATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3UYECKOrO  OIbITa
(9KCIIepUMEHTa, UCCIEA0BAHUS, IPOEKTA).

MMOHUMATh U UCIIOIH30BATh IPEUMYIIECTBA KOMAHTHOW U MHANBUAYATHLHON paOOThHI
IIPY PEIIEHUN KOHKPETHON (PU3NYECKOi MpOoOIeMBbI;

IPUHUMATh LIEJM COBMECTHOM IEATEIIbHOCTH, OPraHU30BbIBATh JICHMCTBUS MO €€
JOCTHUKEHHUIO: pacipeaessiTh PO, 00CYXKIaTh MPOIECCHl U Pe3yibTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

BBITIOJTHSITH CBOKO YacTh paOOThI, TOCTUTAsl KAUECTBEHHOI'O pe3yJibTaTra 1Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JICHCTBHS C IPYTUMHU WICHAMH KOMAaHIbI;

OIICHMBATh KAadeCTBO CBOETO0 BKJIaJa B OOMUN MPOMYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(OPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.
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PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIE JEeHCTBHS
Camoopranusanus:

BBISIBIISITh NPOOJEMBbl B KU3HEHHBIX UM Y4YEOHBIX CHUTyalUsX, TpPeOyIOIIUX
JUIA pelieHus: GU3NIecKux 3HaHU;

OpPUEHTHUPOBATHCS B PA3IUYHBIX MOAXO0AAaX MPUHATHUS PEHICHUN (MHAUBUAYAIbHOE,
MPUHATHUE PEIICHUS B TPYIIE, MIPUHATUE PEIICHUN TPYIIOi);

CaMOCTOSITENIbHO COCTAaBJISITh AJITOPUTM peIIeHUs] (PU3NYECKON 3a/1ayil WM TUIaHa
UCCJENOBAHUS C YYETOM HMMEIOUIUMXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATH MpeJIaraéMble BapUaHThl PEIICHMUI;

JieaTh BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

JaBaTh AICKBATHYIO OLICHKY CUTyallMy U IIpeularaTh IUIaH €€ U3MEHEHMS,

OOBSCHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIE€ B XOJl BBIIOJHEHUS
(U3MYECKOr0 HCCIEOBAaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA L[N U YCIOBUIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJl€ CIopa WIM JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

MpU3HaBaTh CBOE MPABO HAa OMIMOKY MpU pemeHur (U3NYECKUX 3a7ady WU
B YTBEPKJICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyyenuss B 7 KJjiacce NMpeAMETHBIE PE3yJIbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh y O0YUAIOIIMXCSI YMEHHIA:

UCTIOJIb30BaTh TOHATHUS: (U3NYECKHE W XHUMHUYECKHE SIBIICHHS, HaOJIOJCHUE,
AKCIEPUMEHT, MOJCIb, TUIIOTE3a, CIUHHIBI (U3NYCCKUX BEIHYWH, aTOM, MOJIEKYJIa,
arperaTHbIe COCTOSIHMS BellecTBa (TBEpHOE, KHUIKOE, ra3000pa3HOe), MEXaHUYeCKOe
IBW)KEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  NPSIMOJIMHEHHOE),  TPaeKTOpHs,
paBHOACWCTByOmAs cui, jaedopmanus (ympyrasi, IUIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYbI;

paznmuyarh siBueHus (auddys3us, TEIUIOBOE ABMKEHHE YaCTHI[ BEIIECTBA,
pPaBHOMEPHOE JIBIDKCHHE, HEPABHOMEPHOE JIBUKCHUE, WHEPIIUS, B3aUMOJICHCTBHE TE,
paBHOBECHE TBEPABIX TN C 3aKPCIUIEHHOW OCBhIO BpAICHHS, Iepenada IaBJICHHS
TBEPIBIMU TENAMH, KHUIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBICHHE, IJIaBaHUE Te,
NpeBpaIleHs] MEXaHHUECKOW SHEPTUH) TI0 ONUCAHWIO WX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SIBIICHHE;

pacrio3HaBaTh MPOSBICHWE H3YYCHHBIX (PU3UYECKUX SIBICHHHA B OKPYKAIOIIEM
MHpE, B TOM YUCIie QU3NIECKUE SIBICHHUS B IPUPO/IC: TIPUMEPHI ABHIKCHUS C PA3TUUIHBIMU
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CKOpPOCTSIMM B JKMBOW M HEXWBOW NPUPOAE, AECHUCTBUE CUIIBl TPEHUS B NPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(EpHOro JaBiCHUS Ha >XUBOM OpraHu3M, IUIaBaHUE pbIO,
pbhluard B TeJ€ 4YeJOBEeKa, MPH 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a7ady B yueOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;

ONMKCHIBATh HW3YYEHHBbIE CBOMCTBA TeNl U (PU3NYECKHE SIBJICHUSA, HCHOIb3Ys
¢usznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTH,
CpeaHssi CKOPOCTh, CWJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC TENA, CWJIA TPEHMS, JABJICHUE
(TBEpIIOTO TeNa, JKUIKOCTH, rasza), BBITAJKHUBAIOIAs CHJIAa, MEXaHW4YecKas pabora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETUYECKas U TMOTEHIMAJIbHASI SHEPTHsl), IPU OMHCAHUM MPABUIHHO
TPaKTOBaTh (PM3UUYECKUN CMBICI UCTOIB3yEMbIX BETUYMH, UX 0003HAYCHUS U €IUHUIIBI
(U3MYECKUX BEJIMYMH, HAXOAUTh (HOPMYJIbL, CBS3bIBAIOIINE JAaHHYIO (U3UUYECKYIO
BEIUYMHY C JIDyTUMU BEIUYMHAMHU, CTPOUTH TIpapUKU HU3YYEHHBIX 3aBHCHUMOCTEN
(bU3UYECKUX BEIINYNH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBJICHHS M IPOLIECCHI, MCHOJb3YS
MpaBWia CIOXKEHUsI CUJl (BIOJIb OJHOM MpsiMoii), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumesna, paBuiIo paBHOBECHS pbryara (0J10Ka), «30J10TOE MPABUII0» MEXaHUKH, 3aKOH
COXPAHEHUS MEXaHWYECKOM HSHEpPruM, MPH 3TOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA W 3aIIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3NYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA T€JI, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa: BbIABISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHWE H3 1-2 JOTHYECKUX IIaroB
c onopo# Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3UYECKUX SBIICHUM, (PU3HMUECKUX 3aKOHA HIIU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amaud B 1-2 AeCTBUSA, MUCMOJIB3Yys 3aKOHBI U (DOPMYIIBI,
CBA3bIBAIOLIME (PU3MUECKUE BEIMYUHBI: HA OCHOBE aHAIM3a yCJIOBUSA 3a/1a4M 3allUChIBATh
KpaTKOe YCJIOBUE, MOJICTABIATh (PU3NUYECKUE BEIUYHMHBI B (OPMYJIbl U TPOBOJIUTH
pacy€Thl, HAXOIUTh CIPABOYHBIC IAHHBIE, HEOOXOIUMBIE JIJISl PEIICHHMS 3a/1a4, OIIEHUBATh
PEATUCTUYHOCTD MOJIYYEHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOLIM (PU3UUECKUX
METO/IOB, B OIMCAaHWW HWCCIEAOBaHUS BBLACIATh IPOBEPSEMOE MPEANOIOKEHUE
(rumnotesy), pa3inyaTh U UHTEPIPETUPOBATH MMOTYUEHHBIN PE3yIbTaT, HAXOJUTH OLTMOKH
B XO/JI€ OIBITA, JeJaTh BEIBOJBI MO €0 pe3ysibTaTaM;

IPOBOJUTH OMBITHI 10 HAOIIOJAEHUIO (U3MUECKUX SIBICHUN WM (PU3MUYECKHX
CBOMCTB TeJ: (OPMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHHUS, COOUPATh YCTAaHOBKY
U3 MPEJII0KEHHOTO 000pYA0BaHUS, 3aMMCHIBATH X0/ OMbITA U ()OPMYITHPOBATH BHIBOIBI;

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHITbI
U TEMIIepaTyphl C KUCIOIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aNTUCHIBATH
MOKa3aHus MpUOOPOB C yUETOM 3aJaHHOM aO0COTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJIUThH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BETUYHHBI OT JPYTOM
C HCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PABHOMEPHO JIBHXKYIIETOCS
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Teaa OT BPEMEHHU JIBHXKEHHsSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEHM Tel M HE3aBUCUMOCTA CHUJIBI TPEHUS OT IUIOLIATU
CONIPUKOCHOBEHUS TEJ, CHJIbI YIPYTOCTU OT YIUIMHEHHUSI NPYKUHBI, BBITAIKABAIOLIEH
CHJIBI OT 00bEMa TMOTrPY:KEHHOM dYacTh Teda M OT IUIOTHOCTH JKHJIKOCTH, €&
HE3aBUCUMOCTH OT IJIOTHOCTH Te€Jia, OT TNIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUHN
IUIaBaHUs TEJl, YCIOBUM PaBHOBECHUS pbluara M OJIOKOB, y4acCTBOBATh B INTAHUPOBAHUU
y4eOHOIO HCCIIEI0OBaHUsA, COOMpaTh YCTAHOBKY M BBIIOJHATh W3MEPEHHMS, CIEAys
NPEJIOKEHHOMY  IUIaHy, (UKCUpPOBaTh pe3yJbTaThl MMOJYYEHHOM 3aBUCHMOCTH
buznyeCKX BEIUYUH B BUJE MPEIOKEHHBIX TaOIMIl U TpaduKOB, AENaTh BBIBOJBI
10 pe3yJIbTaTaM UCCIICIOBAHMUS;

IPOBOJUTH KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEJIUYUH (IJIOTHOCTH BEIIECTBA
KUIAKOCTH W TBEPHOIO TeJla, CHJIA TPEHUS CKOJIBKEHHs, JaBICHUE BO31yXa,
BBITAJIKMBAIOILAS CUJIA, IEHCTBYIOIIAs HA MOTPY>KEHHOE B )KUJKOCTh TEJIO, KOYPPUIUEHT
MIOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CJIEAYs MPEAI0KEHHOW UHCTPYKIUU: TIPU
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCISATH
3HAYCHUE NUCKOMOM BEJIMYHUHBI;

co0iroaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu padoTe ¢ JabopaTOpHBIM
000py/1I0BaHUEM;

yKa3blBaTh IMPUHLHUIBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOICTB: BECHI,
TEPMOMETP, ATUHAMOMETP, COOOLIAIOIINECS COCY/AbI, OapOMETp, phluar, MOJBUKHBIA U
HEMOJBW)XHBIN OJIOK, HAKJIOHHASI MJIOCKOCTH;

XapaKTepHU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOl Ha WX omucaHus (B TOM YHCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJOIIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcocC,
apeoMeTp), UCMOJIb3Yysl 3HAHUS O CBOWMCTBaX (DU3UYECKUX SIBJICHUA U HEOOXOJUMBIC
(duznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHl (HAXOAUTh HHGOPMALMIO O MpUMEpax) NPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHUW B TOBCEIHEBHOW JKU3HU MJi1 OOecredeHus
O0e3omacHOCTH TMpu OOpalieHu C NOpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 3A0POBbS U COOIIOACHHSI HOPM SKOJIOTHYECKOTO MOBEECHUS B OKPYKaIOLIEH
cpene;

OCYIIECTBIISATh OTOOP HCTOYHMKOB HH(popMauuu B HTepHeTe B COOTBETCTBUU
C 33JJaHHBIM MTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUI U IyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAINIO, KOTOPasl SIBISETCS MPOTUBOPEUUBOIM
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh MPHU  BBIMIOJHEHUH YYE€OHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOro COJEepXKaHUs, CIPaBOYHBIE MaTepUajbl, PECYpChl CETH
WuTepHer, BiageTh NOpuéMaMH KOHCIIEKTUPOBAHMUS  TEKCTa, MpeoOpa3oBaHMS
uH(OpPMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
2—3 UCTOYHUKOB MH(POpMaIU (PU3UUECKOTO COACPKAHUS, B TOM YUCJIE TyOJIUYHO
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JieNaTh KpaTKUe COOOIEHHUs O pe3ysbTaTax MPOEKTOB MM YYEOHBIX HCCIEeIOBaHUM,
IpU 3TOM TPaMOTHO HCHOJb30BaTh M3YUYCHHBIH MOHATHUIHBINA ammapaT Kypca (U3HKH,
COIIPOBO’KJIATh BBICTYIUIEHUE NIPE3CHTALIUEN;

MIPY BBITIOJTHEHUH YY€OHBIX MPOSKTOB U HCCIIEIOBAaHUHN pacipeeNsaTh 00s13aHHOCTH
B IPYIIIE€ B COOTBETCTBHUH C IOCTABJIECHHBIMH 3a/1a4aMHU, CJICIUTH 32 BBIITOJIHEHUEM I1JIaHA
JNEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JACSITEIbHOCTb TIPYMIIbL,
BBICTpanBaTh KOMMYHHUKAaTHBHOE B3aNMOJICVICTBHE, YUUTHIBAasi MHEHUE OKPYKAOLIUX.

K koHiy oOyuenus B 8 kjiacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

MCIOJI30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETJIOBOE IBUKEHUE ATOMOB U

MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAINIMYECKUE U aMOp(HBIEC Tena,
HACBIIIIEHHBIN W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSIS
DHEPrus, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJEKTPUUECKUN 3apsjl, DIEKTPUUECKOE
1oJie, MPOBOJHUKHU U AUAICKTPUKH, TOCTOSHHBIN SJIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;

paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKAaTHE, TEIJIonepeaaya, TemIoBoe
paBHOBECHE, CMAuyMBaHHWE, KANWUISPHBIC SIBJICHUS, MCIAPEHUE, KOHACHCALIUS,
ILJIaBJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TeIIonepeaayda
(TEenI0MpPOBOIHOCTh, KOHBEKIIUSA, U3TYyUCHHE), DJICKTPU3ALMUS TEJl, B3aUMOJICHCTBUE
3aps0B, NEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3AMMOJICUCTBUE
MarHuToB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMSI) TI0 OINUCAHMI0 MX XapaKTEePHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOUIUX JTAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MYECKUX SBJICHUN B OKpYKalolleMm
MUpe, B TOM 4ucje (U3NUecKue SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSXKEHHUE U
KalWJUISIPHBIC SIBJICHUST B MPUPOJEC, KPUCTALIBI B mpupone, uzinydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHME POCHI, TyMaHa, WHEs, CHEra,
AJIEKTPUUYECKUE SIBJICHUS B aTMOc(epe, IIEKTPUUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiiu, peid MmoarocoB, POJIb MATHUTHOTO MOJS JUIsl AKU3HU Ha 3emiie, MOJSpHOe
CUSIHME, TpPU DTOM TIEPEBOJUTH NPAKTUUECKYI0 3ajadyy B Yy4eOHYIO0, BBIJICIATH
CYIIIECTBEHHbIC CBOMCTBA (MPU3HAKU) (PU3NUECKUX SIBJICHUI;

OTNUCBHIBATh HW3YYEHHbIC CBOMCTBA Tel W (U3NUECKUE SBICHUS, HCIOIb3YS
dbu3nyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI DHEPrus, KOJUYECTBO TEIIOTHI,
yaAeNbHas TEMIOEMKOCTh BEIIECTBA, YAENbHASA TEIJIOTA IUIABICHUS, yIEJIbHAS TEIIIOTa
napooOpa3oBaHusl, yAelbHAs TEIJIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOTrO
JICUCTBUS TEIMJIOBOM MAIlMHBI, OTHOCUTEJIbHAS BJIAKHOCTHh BO3yXa, JJEKTPUUYECKUH
3apsij, CUJIa TOKA, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIIEHUE ITPOBOAHUKA, YAEIBHOE
CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUECKOTO TOKA), MPU OMUCAHUU
MPaBWIbHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEMbIX BEIWYWH, 0003HAUYCHUS U
CAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OpMyIbl, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTH TIpadUKyd H3YyUYECHHBIX
3aBUCUMOCTEN (U3HUECKUX BEJIMYUH;
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XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SBICHHS M IPOIECCHI, HCTOIB3YS
OCHOBHBIC TOJIOKEHUS MOJICKYJIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIlEeCTBa,
MPUHIUI CYNEPIIO3UIINH ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHHUs 3apsiia,
3akoH Oma 1 yyacTka 1enu, 3akoH Jlkoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIUH,
P 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMTUCHIBATh €70 MATEMAaTHUECKOE

BBIPAXKEHUE;
OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyallnd  IPAKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYHHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHNE U3 1—2 JOrMYeCKUX I1aroB ¢ onopoil Ha 1-2
U3YYCHHBIX  CBOMCTBa  (DU3MUECKUX  SIBICHHUN, (PUIWYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEW;

pemath pacu€THble 3aAauud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI M (OPMYIIBI,
CBA3BIBAIOIIME (PM3MUECKUE BEIMUYHUHBI: HA OCHOBE aHAJIN3a yCIOBUSA 3a/1a4M 3allUChIBATh
KpaTKO€ YCJIOBME, BBISBIATH HEAOCTATOK JAHHBIX ISl PELIEHUS 3aJauyd, BBHIOMPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PEIICHHMS], IPOBOJIUTH PACUETHl M CPABHUBATH
MOJIyYEHHOE 3HaU€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JJTAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEHIUTh MpPHU MOMOLIM (U3HYECKUX
METOJOB,  HCHOJb3ys  ONMCAHWE  HWCCICOOBAaHMS,  BBIAEHATH  MPOBEPSIEMOE
IIPEANOJIOKEHNE, OLEHMBATh IIPABWIBHOCTh IIOPSAKA IIPOBEIECHUS HCCIEAOBaHUS,
JI€J1aTh BBIBOJIBI;

MPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (PU3NYECKUX SABJICHUA WIH (U3HUYECKUX
CBOMCTB Ten (KanWUISIPHbIE SIBICHUS, 3aBUCHUMOCTb JIaBJICHUs BO3/1yXa OT ero o0béma,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCA OCTHIBAHUS M HArpEeBaHUs IIPU U3JyYEHUU OT L[BETA
U3ydaome  (MOTJIOIIAKoIIe)  MOBEPXHOCTH, CKOPOCTh  MCHAPEHUS  BOJBI
OT TEMIIepaTypbl JKUAKOCTH U IUIOAAU €€ IIOBEPXHOCTH, JJIEKTPU3ALUA TEI WU
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsi0B, B3aMMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX TOJIEW IOCTOSHHBIX MAarHUTOB, JE€UCTBUSA MArHUTHOTO IMOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA DJEKTPOMATrHWUTA, CBOWCTBA JJIEKTPOJBUTATEINS
NOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh MPOBEPSEMbIE MPEANOJIOKEHUS, COOUPAThH
YCTaHOBKY U3 MPEAJI0KEHHOT0 000py10BaHus, OIMCHIBATh XO/1 OIbITa U (POPMYITUPOBATH
BBIBO/IbI;

BBINIOJIHATDh MPSMBbIE HU3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTHU
BO3/[yXa, CHJIbl TOKA, HANpPSDKEHUS C HCIOJIb30BAHMEM aHAJIOrOBBIX MPHOOPOB H
JATYMKOB (PU3MYECKUX BEIMYMH, CPAaBHUBATH pE3YyJbTaThl H3MEPEHHH C Y4YETOM
3aIaHHON a0COJIFOTHOM TTOTPENTHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C MCMOJb30BAHUEM MPSAMBIX M3MEPEHHUI (3aBUCHUMOCTb COINPOTHUBIICHHS MPOBOJIHUKA
OT €r0 JJIMHBI, IUIOMAAY ITONIEPEYHOTO CEYEHHUSI M YJIEIbHOTO CONPOTUBIICHUS BEILIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUST HA MPOBOIHUKE,
UCCJIEIOBAHNUE TOCJIEA0BATEILHOIO W MapaUIeIbHOTO COEIWHEHUN MPOBOJIHUKOB):
IUIAHUPOBATh HCCJIEI0BAHUE, COOMPATh YCTAHOBKY U BBINOJHATh MU3MEPEHUS, CIELYs
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NpeIIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTAaThl MOJYYEHHON 3aBUCHUMOCTH B BHUJE
TabJIUI ¥ TpauKOB, I€TIaTh BBIBOBI IO PE3yIbTaTaM HCCIEAOBAHNUS;

MIPOBOANTH KOCBEHHBIC U3MEPEHHS PU3NUECKUX BEIMUUH (yAeTbHAs TeIII0OEMKOCTD
BEIIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
pEI0AKEHHON MHCTPYKIUH, U BBIYUCIIATH 3HAUEHUE BEJINYNHBI;

coOnroaTh MpaBuja TEXHUKH O€30MacHOCTH Npu paboTe ¢ J1abOpaTOpHBIM
obopynoBaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS HU3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX OmMHUCaHUs (B TOM YHUCIE: CHUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUUK DJIEKTPUUECKON
SHEPrUM, DJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMepbl), BIEKTPUUECKUE MNPEAOXPAHUTENH, 3SJIECKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSIHHOTO TOKAa), HCIHOJIb3ysl 3HaHUs O CBOMCTBAX (DU3MUECKUX SBJICHUH U
HeoO0X0ouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTENIbHbIE HPUOOPHI
110 CXE€MaM U CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JBUTaTEIb BHYTPEHHErO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMbI JJIEKTPUYECKHX LIETEN C IMOCIeI0BATEIbHBIM U MAapauIeIbHBIM COECAMHEHUEM
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS JJIIEMEHTOB ANEKTPUUECKUX LIETIEH;

MPUBOANTH TNPUMEPHl (HAXOAWTh HWH(OpPMALUIO O NpPHUMEpPax) MNPaKTHUYECKOrO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHMM B TIOBCEAHEBHOM >KM3HM JUIsl OOecrHedeHUs
0e30macHOCTH NP 00paILEeHUH ¢ TPUOOpaMH U TEXHUYECKHUMHU YCTPONCTBAMU, COXPAHEHHUS
37I0POBbS M COOJTIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHHUS B OKPYXKAIOIIEH CPEeE;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
HAa OCHOBE UMEIOIIMXCS 3HAHUM WM MYTEM CpaBHEHUS JOMOJIHUTENbHBIX HCTOYHHKOB
BBIACIATh HH(OpMALMIO, KOTOpas SBIAETCS MPOTHBOPEUMBON WM MOMXKET OBbITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU  BBINOJIHEHHM YYE€OHBIX 3alaHUidl  HAyYHO-TOMYJISPHYIO
JIUTEPATypy (U3UYECKOTO COJEpKaHUs, CIPABOYHBIE MaTepuaibl, PECYpChl CETH
WuTepHer, BiageTh NOpu€MaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIKU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHbIE COOOIIEeHMs, 00001as
UH(OPMAIUIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COJEPKAHMS, B TOM YHUCIE
nyOJMYHO  TPEJCTaBISATh  pe3yJbTaThl  MPOEKTHOM WM  UCCIEA0BATENbCKOU
NEeSATEIbHOCTH, TP 3TOM I'PAMOTHO HMCHOJIb30BaTh M3YYECHHBIM MOHATUHHBIA ammapar
Kypca (pU3HMKH, COMPOBOXKIATh BHICTYIJIEHUE MTPE3EHTALIUECH;

OpU BBINOJHEHUU Y4€OHBIX MPOEKTOB M MCCIEAOBAHMM (DU3MUECKUX MPOLECCOB
pacnpenenarh O0sS3aHHOCTH B TPYNIE B COOTBETCTBHM C IOCTABJICHHBIMU 3aJadyaMH,
CIeIUTh 3a BBINOJHEHUWEM IUIaHa JEHUCTBUA M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OIIECHMBaTh  COOCTBEHHBIA BKJIAJ B  JESATENBHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE B3aUMOAECUCTBUE, IPOSBIIAS TOTOBHOCTh pa3peIiaTh KOH(QIUKTHI.
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K koHiy oOyuenus B 9 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABWXKEHUS, nedopmanus (ynpyras, miacTHueckas),
TPEeHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHHUE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
abCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOrO Telld, paBHOBECHE, MEXAaHUYECKUE
KOJIeOaHMS U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS
U TIOTJIONIEHUs, anbda-, 0eTa- 1 raMMa-U3IIy4eHUs, U30TOIbI, siJIepHAas SHEPTeTHUKA;

pasnuyaTh SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOTHOE MaJIEHUE TEJ, pABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aWUMOJCHCTBHE TEJI, PEAKTUBHOE JBWKCHHE,
Kosie0aTeNbHOE JBMKCHHE (3aTyxXalolle M BBIHYXKICHHBIE KOJeOaHWs), PE30HAaHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MIPSMOJIMHEITHOE pacpOoCTpaHEHUE, OTPAKEHUE
Y MIPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OEI0ro cBeTa
B CHEKTP M CJIOXKEHUE CHEKTPaJIbHBIX IIBETOB, IUCIEPCHs CBETa, E€CTECTBEHHAs
PaIMOaKTUBHOCTh, BOBHUKHOBEHUE JTMHENYATOrO CIIEKTPa U3TYUEHUS ) TIO OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHPYIONIUX JaHHOE (PU3NUECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE N3YUEHHBIX (PU3UUECKHUX SBJICHUNA B OKPYKAIOMIEM MUPE
(B ToM uucie Gpu3nvecKue sIBJICHUS B IPUPOJIE: MPUIUBI U OTJIUBBI, IBUKCHUE TIJIAHET
ConHEeYHON CHCTEMBI, pEaKTHBHOE JBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEMCMHYECKUE BOJHBI, I[yHAMH, 03XO, IIBETa T,
ONTHYECKUE  SIBJIEHUS B  MpUpoJie, OHOJOTUYECKOe  JEHCTBHE  BHIAMMOTO,
yIbTPadUOJIECTOBOTO M PEHTTEHOBCKOTO HM3JyYeHUM, €CTECTBEHHBIM pPaguOaKTUBHBIN
($hoH, KOCMHYECKHUE JTyUH, PATHOAKTHBHOE U3ITyYCHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
PAIMOAKTUBHBIX H3JIYYEHUH Ha OpPraHu3M 4YeJlOoBeKa), MpPU DJTOM MEPEBOIUTH
MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
buU3HYeCcKUX SBJICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tl H (U3UYECCKUE SIBICHHS, WCIOJIB3YSI
bu3nYecKue BEIMYMHBI (CPEAHSIS M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOPEHUE, MepeMelieHue, MyTh, YIIoBas CKOPOCTh, CHJIA TPEHHS, CUia
YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJCHMsI, BEC Tejla, UMITYJIbC Tena,
UMITYJIBC CHJIBI, MEXaHWYECKass padoTa WU MOIIHOCTh, MOTCHIMATbHAS DHEPTUS Tea,
MOJHSITOTO HaJ TIOBEPXHOCTHIO 3€MJIM, TMOTCHIMAJIbHAS JHEPTHUsSl CXKATOM MPYKUHBI,
KHHETHYECKas SHEPTHsI, TIOJTHAS MEXaHWYECKasi JHEPTHs, TIEPHOJT M YacTOTa KOJICOAHMH,
JUTMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
NIPEIIOMJICHUST CPENbl), MPU ONMMCAaHWUM TPABWIBHO TPAKTOBATh (DU3WUCCKUNA CMBICIT
UCIIOJIb3yEMbIX BEJIMYWH, 0003HAUCHUS W CAWHUIBI (PU3UUYECKUX BEIUYMH, HAXOIHTH
bopMyIIbl, CBS3BIBAIONINE JMAHHYIO (U3UYECKYI0 BEIMYHMHY C JIPYTUMU BEIMYMHAMM,
CTPOUTH rpaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITUYHH;
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XapaKTEepU30BaTh CBOMCTBA Tel, (U3MYECKHUE SBJICHHUS W IPOIECCHI, HCTOIB3YS
3aKOH COXPaHCHHS SHEPTUH, 3aKOH BCEMHPHOTO TIATOTCHHS, MPHHIIUII CYTIEPIIO3UIIH
CWJI, TPUHIUI OTHOCUTENBbHOCTH ['anmunies, 3akoHbl HBIOTOHA, 3aKOH COXpaHCHWSI
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEJIOMIICHUS CBETa, 3aKOHBI COXPAHECHUS 3aPsJOBOTO
U MacCOBOTO WYHCENT TMPH SIEPHBIX pEaKIusxX, I[P OSTOM J1aBaTh CIIOBECHYIO
(GbOopMyITHPOBKY 3aKOHA ¥ 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BRIPAKEHUE;

OOBSACHATH (PU3WYECKHE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPAaKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTHYECKHX IIIaroB C OMopoit Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SBICHUH, (U3HUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEW;

pemaTth pacu€THble 3ajauyd (ONMUpAIONIUEecs Ha CcUCTeMy U3 2—3 ypaBHEHHIA),
WCITIOJIB3YsI 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOIMNC (PU3WYECKUE BEIMYUHBI: HAa OCHOBE
aHaM3a yCIIOBUA 3aJa4M 3aMMChIBATh KPATKOE YCJIOBHE, BBISBISTH HEIOCTAIOIINE WUITU
U30bITOYHBIE JJaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYJIBI, HEOOXOAUMBIC MJIs PEIICHUs,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (PU3HMICCKON
BEJTUYUHBL;

pacno3HaBath MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOUIU (HU3UIECKUX
METO/IOB,  HWCIIONB3yS  OMHCAaHWUE  WMCCIECIOBAHUS,  BBIACIATH  IIPOBEPSIEMOE
MIPEANOJIOKEHNEe, OIICHUBATh MPABUIBLHOCTh MOPSAKA IPOBEACHHS HCCIICIOBAHNUSA,
JIeaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUHN U OIBITOB;

POBOJUTH OMBITHl MO HAOTIOAEHNI0 (U3MYECKUX SIBICHUNW WM (PU3NYECKHUX
CBOMCTB Ten (M3ydeHHEe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTH TIEpHOIa KOJIeOaHNH TTPYKUHHOTO MAasTHUKA OT MaCChl TPy3a U )KECTKOCTH
NPYXKWHBI M HE3aBUCHUMOCTH OT aMIUIMTYABl MAaJbIX KOJCOAHWH, MPSAMOIHHEHHOE
pacmpocTpaHeHHE CBETa, pa3joKeHHE Oeloro cBeTa B CHEKTP, M3YYCHHE CBOWCTB
n300pakeHus B TUIOCKOM 3€pKajie U CBOMCTB M300pa)keHUs MpeameTa B coOuparoien
JIMH3€E, HaOII0JICHUE CIUJIONIHBIX U IMHEWYATBIX CIIEKTPOB M3TYUCHUS): CAMOCTOSITEIIEHO
coOupaTh YCTaHOBKY M3 U30BITOYHOTO HAOOpa 000PyI0BaHUS, OTUCHIBATH XOJI OIbITa U
€To pe3yJIbTaThl, POPMYIUPOBATH BEIBOIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisis CpeaHee
3HAUYCHHE U3MEpSIeMOi BeTWYMHBI ((POKYCHOE pPACCTOSHHE COOHMPAIOIICH JIMH3BI),
000CHOBBIBaTh BBIOOD CIIOCO0a U3MEPEHUS (M3MEPUTEIBLHOTO TPUOOpa);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (DPM3MUECKUX BETUYNH C UCIIOIH30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH, TIepHUoja KoJieOaHWH MaTEeMAaTHUECKOTO0 MAasSTHHKA OT JTMHBI
HUTH, 3aBUCHUMOCTH yTJla OTPaXXEHUs CBETa OT yIJia MajeHUs W YIJia MPEIOMIICHUS
OT yIJia TajicHus): TJIAaHUPOBATh UCCIIEIOBAHNUE, CAMOCTOSITEIFHO COOMPaTh YCTAHOBKY,
(bUKCUpPOBaTh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYUH B BHUIE
Tabnwi u rpaduKoB, Ae1aTh BRIBOJIBI O PE3YJIbTaTaM HCCIICOBAHUS;

27



PaGouas nporpamma | ®usuka. 7—9 kiraccel (0a30BbIi YPOBEHB)

MPOBOANTH KOCBEHHBbIE M3MEPEHUsS (U3MUYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JBUKEHUHU, YCKOPEHUE CBOOOJIHOTO MaJICHUS,
HKECTKOCTh TPY>KUHBI, KOAXDOUIIMEHT TPEHUs CKOJIbKEHUs, MeXaHudeckas padbora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHIYECKOTO U MPY>KUHHOTO MassTHUKOB,
ONTHYECKAsI CUJIa COOMpAIOIEH JIMH3bI, PATMOAKTUBHBIN (DOH): TIIAaHUPOBATH U3MEPEHUS,
coOMpaTh 3KCHEPUMEHTAIBHYIO YCTAHOBKY U  BBINOJHATH W3MEPEHUS, CIEAys
NPEMIOKEHHOW WHCTPYKLMHU, BBIUHUCIATH 3HAUYECHHE BEJIMYMHBI M AHAIM3HPOBATH
MOJIYYEHHBIE PE3YJIBTATHI C YUETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHHUI;

coONo/IaTh MpaBWJIa TEXHUKU OE30MacHOCTH IMpU padore ¢ 1abopaTOpHBIM
obopynoBaHuEM;

pa3ianyaTh OCHOBHBIC MPU3HAKHU U3YUYEHHBIX (PU3NYECKUX MOJIEICH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEIO0, TOUCUHBIM HMCTOYHUK CBETa, JIy4d, TOHKas JIMH3A,
IUTAaHETApHAsI MOJENb aTOMA, HYKJIOHHAs! MOJIENIb aTOMHOTO $1pa;

XapaKTepU30BaTh NPUHIUIBI JACHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPON Ha UX OMMCAHUA (B TOM YHCIIE: CIIUJOMETP, JAaTUUKU MOJIOKEHUS,
pacCTOsIHUS U YCKOPEHUs, paKeTa, 3X0JIOT, OUKH, IEPUCKOI, (poToanmnapar, ONTUYECKUE
CBETOBOJIbI, CHEKTPOCKOIl, JIO3UMETp, Kamepa BuibcoHa), HUCHONB3ys 3HaHUSA
0 CBOMCTBaX (PM3HYECKUX SBJIICHUN U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB NPU PEIICHUU
y4eOHO-MPAKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbI Uil TOCTPOEHUs H300paxeHui
B IJIOCKOM 3€pKajie U coOMparoueit JuH3e;

OPUBOAUTH MpHUMEPHl (HAaXOAUTh WHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU HJisi OOecnedeHus
O0e3omacHOCTH TMpu oOOpalieHuH C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHMs 37I0POBbs U COOJIIO/IEHNS HOPM IKOJIOTMYECKOT0 MOBEICHUS B OKPYKaIOLIEH
cpene;

OCYIIECTBIIATh MOUCK HH(popManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOpPMYJIMPYs] TOMCKOBBIM 3ampoc, HAXOAUTh MYTH OMNpPEIETICHUS
JIOCTOBEPHOCTH TOJY4YEHHOM MWH(POpMaluu Ha OCHOBE MMEIOIIMUXCS 3HAHUN W
JOTOJHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MpPU BBINOJHEHWU Y4YEOHBIX 3aJaHUN HAYYHO-TOMYJSIPHYIO
auTepaTypy (U3MUECKOTO COACpX aHMs, CIPaBOYHBIE MaTepUalbl, PECypChbl CETU
WuTepHer, BirageTh NpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHMS Ha OCHOBE
uH(pOpMaIMM M3 HECKOJbKHUX HMCTOYHUKOB (DU3UUECKOTO COAEpKaHUS, MYOIMYHO
IPEICTABIATh PE3YyJIbTaThl IPOEKTHON WK UCCIIE0BATENBCKON JEATENBHOCTH, IIPU 3TOM
TPaMOTHO HCIOJIBb30BaTh W3YYEHHBIM TMOHATHUMHBIA ammapar u3y4aeMoro pasjelia
GU3MKK W CONPOBOXKAATH BBICTYIUIEHHWE TMpe3eHTalell ¢ Y4€ToM O0COOEHHOCTEN
ayJIMTOPUH CBEPCTHHUKOB.
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7 KJIIACC
Ne HaumenoBanue KommuectBo | [IporpamMmmuoe conepkanrie | OCHOBHBIE BUJIBI IEATEILHOCTH 00YUYaIOIMIUXCS
/T pa3/iesioB U TEM 4acoB

y4eOHOro npeaMera

Paznen 1. ®usuka u ee poJib

B MO3HAHUM OKPYKAaIIECro Mmupa

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoe. | BrisiBieHue paznuunii Mexny pU3nyeckuMu u
O MPUPOJIC SBneHUst TPUPOIBI. XUMHUYECKUMH TIPEBPaALICHUSIMHU.
dusnyeckue sIBIEHHUS: Pacno3naBanue u kinaccudukarus GU3NIESCKUX
MCXaHUYECCKHUE, TCIJIOBBIC, | SIBJIEHUHM: MEXaHHUYECKUX, TEIJIOBBIX,
AIEKTPUUYECKUE, AIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHEIE, CBETOBEIE, Habmronenue u onucanue Gu3NIeCKUX SABJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUNHEL. OnpeneneHue 1EeHbI JCICHUS IIKaIbI
BEJTUYHMHBI N3mepenne puznueckux U3MEPUTEIHLHOTO TIPUOOpA.

BeJIMunH. Pu3nueckue
npubopsl. [lorpemnocts
U3MEPEHUMN
MexayHapoaHas cucteMa
SJIMHHI]

N3mepenne TMHENHBIX pa3MepPOB TEN U

IPOMEKYTKOB BPEMEHH C YYETOM NOTPELIHOCTEN.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
N3mepenune temneparypsl Ipy HOMOIIU
YKUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPaTyphI.

BrinonHeHne TBOPYECKUX 3aJaHUM 10 TIOUCKY
CIIOCO0OB U3MEPEHUST HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTHUK, HAIPUMEP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIaTEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSTHUM, MAJTBIX
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IpOMEXyTKOB BpemeHu. O0cyxieHue
IpearaeMbIX Coco0o0B

1.3. | EcrecTBeHHO- 2 Kak ¢uszuka u npyrue
HAyYHBIA METO]T €CTECTBECHHBIE HAYKH
TIO3HAHMSI U3y4aroT IPUPOTY.

EcrecTBeHHO-Hay4HBIH
METO/]I HO3HAHUS:
HaOJIIOJICHHE, ITOCTAHOBKA
Hay4HOTO BOIIpOCa,
BBIIBIJKEHHE THIIOTES,
AKCIIEPUMEHT I10 TPOBEPKE
TUNO0Te3, OOBSICHCHHE
HaOI01aEMOT0 SIBJICHHUS.
Onucanue GU3NIECKUX
SIBJIEHHUU C TIOMOIIIBIO
Moelen

BriiBukenue runotes3, 0ObSICHAIOMMX MPOCTHIC
SIBJICHUSI, HAIIPUMED:

— NIOYEMY OCTaHABIIMBAECTCS JBHKYLIEECS

10 TOPU30HTATIBLHON OBEPXHOCTH TEJIO;

— MOYEMY B KAPKYIO MIOTOAY B CBETJION OJEKIE
MPOXJIAJAHEHN, YeM B TEMHOU. [Ipennoxenne
CIOCOOOB MPOBEPKU TUIOTE3.

[IpoBenenue uccienoBaHus Mo NpOBEPKE KaKOM-
100 TUTIOTE3HI.

[Toctpoenue mpocrteitmmx Mojesnei (Gu3nyecKux
SIBJICHUH (B BHUJI€ PUCYHKOB WJIA CXEM), HAIIPUMEP
naJIcHUE MPeaMeETa; NPSAMOJINHEIHOE
pacrpocTpaHeHUEe CBEeTa

Hroro mo pazaemy 6

S0P
bubnroreka I{OK https://m.edsoo.ru/7f416194
POIII https://resh.edu.ru/subject/28/7/

Pa3znen 2. [lepBoHayaibHbIe CBe/IeHUsI O CTPOEHUH BelllecTBA

2.1 | CtpoeHue BemiecTBa 1 CrtpoeHue BeliecTna:
aTOMBI U MOJIEKYJIbI, UX
pazmepsl. OnbITHI,
JIOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHUE
BEIIeCTBa

Habmonenne u uHTEpIIpeTanys OmnbITOB,
CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OrneHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIB30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CUJIOBOM MUKpockone (ACM) —
naboparopHas padbota 1o teme: «OreHKa
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucrioap3oBanueM ororpaduii)y.
Omnpenenenre pa3MepoB MaJIbIX TE

2.2 | JIpmkeHue u
B3aMMOJICHCTBHE
YaCTHII BEIISCTBA

JIBM>KeHHE YaCTHII
BeniecTBa. CBs3b CKOPOCTH
JBYKCHUS YACTHIL

C TEMIIEPaTypoOi.
BpoyHOBCKO€ JBHXEHUE,
mudysus.
B3aumoneiicTBue yacTHIl
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

Ha6monenue u o0bsicHeHIE OPOYHOBCKOTO
JBIDKCHUS U sIBJIICHUS TUDPy3un.

[TpoBenenue u 00BICHEHUE OMTBITOB

110 HaOJIOICHUIO TETJIOBOTO PACIITUPEHUS T'a30B.
[IpoBenenue u 00bICHEHUE ONBITOB 110
O0OHapyKEHUIO CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
¥ OTTAJKUBAHUS

2.3 | ArperaTtHbie
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSTHUSA
BEILIECTBA: CTPOCHUE I'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaIIIMYECKHX ) TE.
B3anmocss3e Mexay
CBOMCTBAaMU BEIIECTB

B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHueM. OcoOCHHOCTH
arperaTHbiX COCTOSAHUN
BOJIbI

Omnncanue (C UCIIOIB30BAHUEM MPOCTHIX
MOjieJIel) OCHOBHBIX Pa3jIu4Mii B CTPOCHHUH T'a30B,
XKUIKOCTEH ¥ TBEPBIX TEIL.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPBIX TeJ, OONBIION CKUMAEMOCTH ra30B.
OObsicHenue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKY4YECTH JKUJIKOCTH.

[TpoBeneHME OMBITOB, JOKA3BIBAIOIIHNX, YTO

B TBEPIOM COCTOSTHIH BOJIbI YACTHUIIBI HAXOIATCS
B CpEJIHEM JalIbIle JPYT OT Apyra (TUIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBJICHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIBI U
CYIIIECTBOBAHHEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadus)

Hroro no pazneny
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buommoreka LIOK https://m.edsoo.ru/7f416194
PDOIII https://resh.edu.ru/subject/28/7/

0P

Paznen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

3.1

MexaHnueckoe
JIBUKECHIE

3

Mexannyeckoe IBUKECHHE.
PaBHOMEpHOE M

HEPAaBHOMEPHOE IBUKEHHUE.

Cxopocts. Cpenssis
CKOPOCTb IpU
HEPAaBHOMEPHOM
IBUKEHUU. Pacu€r mytu u
BPEMEHU JBUKECHUS

HccnenoBanue paBHOMEPHOTO JBUKEHUS,
OTIpe/IeNICHUE €TO MPU3HAKOB.

Ha6nronenue HepaBHOMEPHOTO ABUKEHUS U
OTIpe/IeNIEHUE €ro OTIANYUN OT PAaBHOMEPHOTO
JIBYKEHUSL.

OmnpeneneHrue CKOPOCTH PpaBHOMEPHOTO
JBIDKEHUS (IIapuKa B )KHIKOCTH, MOJCIIN
AJIEKTPUUECKOTO aBTOMOOMIIS U T.1.).
Onpenenenne cpeIHeENn CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa 1o HAaKJIOHHOH TIOCKOCTH
Petenue 3a1a4 Ha onpe/iesIieHUE My TH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JBHIKEHUS.

AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BPEMCHH
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3.2

Nuepuwms, macca,
IJIOTHOCTD

SBneHue uHEPIUU. 3aKOH
uHepuuu. Banmopencteue
TEJ KaK MpU4YrHa
W3MEHEHUSI CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH TeJIa.
IInoTHOCTH BelllecTRa.
CBs3b IIIOTHOCTH

C KOJINYECTBOM MOJIEKYJI

B €JMHUIEC 00BbEMaA
BEIIIECTBA

OOBsiCHEHNE U TIPOTHO3UPOBAHNE SIBICHHM,
00yCIJIOBIIEHHBIX MHEPLIMEH, HATPUMED, YTO
MPOUCXOJIUT MPU TOPMOKEHUH WIH PE3KOM
MaHEBpPE aBTOMOOWIISI, TOYEMY HEBO3MOMKHO
MT'HOBEHHO IIPEKPATUTh JIBHXKEHHE Ha BEJIOCUTIE]IE
WIM CaMOKaTe H T. [I.

[IpoBeneHue u aHamU3 ONBITOB,
JNEMOHCTPUPYIOLIUX U3MEHEHUE CKOPOCTH
JBHKCHUS TEJIa B pe3yJIbTaTe ICUCTBUS HA HETO
JIPYTUX TEN.

Perenue 3aa4 Ha onpeieIEHUE Macchl TENa, €ro
00bEMa U TUIOTHOCTH.

[IpoBenenne u aHanM3 OMBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh H3MEHEHUS
CKOpPOCTH T€Ja OT €r0 MaccChl Ipu
B3aUMOJICMCTBUU Tell. I3MepeHune macchl Tena
Pa3IUYHBIMH CTIOCOOAMH.

Ornpenenenue MIOTHOCTH TeJla B PE3YJIbTaTe
U3MEPEHUs €ro MacChl U 00bEMA
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3.3

Cwuna. Bunpe! cun

14

Cuna Kak XxapakTepuCTHUKa
B3aUMOJICHCTBUS TEII.
Cwuna ynpyroctu u 3aKOH
I'yka. 3mepeHne cuebl

C TIOMOIIIBIO TMHAMOMETpA.
SIBieHME TATOTCHUS U CHJIa
TshkecTu. Cuja TSHKeCTH
Ha JIpyTUX IUIaHETaX.

Bec tena. HeBecoMoCTb.
CroxxeHue cui,
HaIpaBJCHHBIX 1O OJTHOU
MIPSIMOU.
PaBHOneMCTBYIOIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIBKEHHUS U TPCHUE
nokosi. Tpenue B npupoie
U TEXHHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUIUHBI
U3MEHEHHS CKOPOCTH TeJla WK ero Jedopmaliiu.
OnucaHne pealbHbIX CUTYalluid B3aUMOIEUCTBUS
TE€JI C TOMOIIBIO MOJIETEN, B KOTOPBIX BBOAUTCS
MOHATHE U U300paKEHUE CHUIIBI.

N3yuenue cunsl ynpyroctu. MccnenoBanue
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT yJUJIMHEHUS
PE3UHOBOTO IHYPA WX MPYKUHBI

(c moctpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYallMH, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts msi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 CUTyalui, CBA3aHHBIX C SIBICHUEM
TATOTEHUS.

OOBsicHEHNE OPOUTATBLHOTO ABMKCHHS TUIAHET

C UCIIOJIb30BaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
VUHEPLHH.

H3MCpCHI/I€ B€Ca TCJia C IOMOIIBIO JMHAMOMETPA.

O060CcHOBaHKE ATOrO CIIOCOOA U3MEPEHHUS.
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AHanu3z n MOJICINPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOKEHUS CUJI, HAIIPaBJICHHBIX BJOJb OJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PAaBHOJICMCTBYIOIICH CHIL.

N3yuenune cunbl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUS TIOKOSI.

Hccnenoanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyallul, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSl CIOCOOBI €€ YMEHBLIECHUS WU
YBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IVIABAHWE BOAHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 175 pacyéTa CUIIbl TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazneny

21

bubnroreka [OK https://m.edsoo.ru/7f416194
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4.1

[asnenue. Ilepenaua
JABIICHUSI TBEPIBIMU
TeJaMHU, KUIKOCTIMHU
U razamu

JaBaenue. CrocoObl
YMCHBIIICHUS M YBEITUYICHHSI
naBiieHUs. /[aBieHue rasa.
3aBHCUMOCTD JIaBJICHUS
rasa ot oonéma,
TEeMITepaTypHhI.

AHanu3 1 00bsCHEHHE ONBITOB U MPAKTHYECKUX
CUTYyalllld, B KOTOPBIX MPOSBIISIETCS CHJIA
JaBIICHUS.

O60cHOBaHME CIOCOOOB YMEHBILIEHUS U
YBEIIMYEHUS TaBICHUS.

N3ydenune 3aBUCUMOCTH JaBIICHU ra3a

[Tepenaua naBneHus
TBEPABIMU TEJIAMU,
KUIKOCTSMU U ra3amu.
3akoH Ilackans

0T 00BEMa U TEMITEpaTyPHl.

N3ydenune ocoOeHHOCTEHN TIepeaaun TaBJICHHS
TBEPABIMU TEJIAMH, KUJKOCTIMH U Ira3aMH.
OO6ocHOBaHHE PE3yJIbTATOB OIBITOB
0COOCHHOCTSIMU CTPOCHUS BEILIECTBA B TBEPIOM,
YKUJIKOM M Ta3000pa3HOM COCTOSIHUSX.
DKCIEPUMEHTAIBLHOE JOKA3aTEIbCTBO 3aKOHA
ITackans.

Pemenune 3ama4y Ha pacu€r naBiaeHUs TBEPIOTO
TeJa
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4.2 | laBieHue XUIKOCTH 3aBUCHMOCTb JJaBJICHUS HccnenoBanue 3aBUCUMOCTH JaBIEHUS KUIKOCTH
AKHUJIKOCTHU OT IITyOUHBI. OT TIIyOMHBI IOTPYKEHUS U IIIOTHOCTH KHUJIKOCTH.
ITueBmatnyeckue mMamunel. | HaGmronenne u o0bsCHEHHE THAPOCTATUIECKOTO
I'mapocratnueckuii napaJokca Ha OCHOBe 3akoHa [lackans.
napajokc. Coobmaromuecs | 3ydenne cooOmaronmxcs CocyaoB.
cocynel. I'mapasianueckue | Pernenue 3a1a4 Ha pacy€T JaBJICHUS KUIKOCTH.
MEXaHU3MBbI OOBbscHEHNE IpUHLUIIA 1EUCTBUSA
THAPABINYECKOTO IIpecca, THEBMAaTUYECKUX
MalIuH.
AHanu3 1 00bsICHEHNE IPAKTUUECKUX CUTYyalUH,
JEMOHCTPUPYIOIIUX IIPOSBICHHUE JABJICHUS
XKUAKOCTH U 3aKkoHa [lackans, Hanpumep
IPOLIECCOB B OPTaHU3ME MPHU TITyOOKOBOJHOM
HBIPSIHUH
4.3 | AtmocdepHoe ATtmocdepa 3emiu u DKCneprUMEHTAIbHOE OOHApYKEHUE
JaBJIEHHE aTMoc(epHoOe JaBJICHHE. aTMOoc(epHOTo JTaBICHUS.

[IprunHEI CylIeCTBOBAHUSA

AHanu3 1 00bsICHEHHE ONBITOB U MPAaKTHYCCKUX

BO3IYITHON 000JI09KH
3emuu. OnsiT Toppuyerm.
N3mepenue armochepHOro
JaBJIEHUS. 3aBUCHUMOCTD
aTMOC(EepHOro J1aBICHUS
OT BBICOTHI HaJl yPOBHEM
mops. [TpuGopsr

JUTSL I3MEPEHUS
aTMoc(epHOTro JaBICHUS

CUTYaIlMH, CBSI3aHHBIX C JEUCTBUEM
aTMoc(epHOro 1aBICHUS.

OO0ObsicHEHUE CyIIECTBOBaHUS aTMOC(epbl
Ha 3eMJIE U HEKOTOPBIX IUIAHETAX WJIU €€
OTCYTCTBHUS Ha APYTHX IUTaHeTax u JlyHe.
OObsicHEeHNE U3MEHEHUS TUIOTHOCTH aTMOC(hEpHI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTBI.

Pemenue 3a1a4 Ha pacu€t atMochepHOTO
JABJICHHUSI.

N3yuenue ycrpoiicTBa 6apomeTpa-aHeponia
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4.4 | JleticTBuE KUIKOCTH U
rasa Ha MOTPY>KCHHOE
B HUX TEJIO

JlericTBYE )KUAKOCTH U ra3a
Ha MOTPY>KEHHOE B HUX
Teo0. BeITankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Ted.
BoznyxonnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEUCTBUS
YKHAJIKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
OrnpeneneHre BHITAIKUBAIOIIEN CUIIBL,
JNEUCTBYIOIIEN HA TEJO, MOTPYKEHHOE

B )KUJIKOCTb.

[IpoBenenue u 00CykI€HHUE OTBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKABAIOIIEH CUJIbI, ICMCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT 00bEMa OTPYKEHHOM

B KHUJIKOCTh YaCTH Tejla U OT IIIOTHOCTH
KHAJIKOCTH.

IIposepka neszasucumocmu vimanxkugaouel
cuibl, Oeticmayoweli Ha mejio 8 HCUOKOCmU,
om maccwl meaa.

HccnenoBanne 3aBUCUMOCTH BECa TEJA B BOJIE

oT 00bEMa MOTrpy>KEHHOMN B KHUIAKOCTH YaCTH TeJa.

Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
Apxumesna v yCIoBUs MIIABAHUS TEJL.
KoncrpyupoBanue apeomerpa uiu
KOHCTPYUPOBAHHUE JIOJIKU U ONPE/ICIICHHE €€
rpy30H0AbEMHOCTH

Hroro no pazneny

21
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5.1

PaGora u MomHoOCTH

Mexannueckas padoTa.
MomiHocTh

OKCIIEpUMEHTAIBHOE OIIPENICIICHHE
MEXaHUYECKON paOdO0ThI CHUJIBI TSKECTH

IpY MAJICHAN TeIa U CHIIbI TPEHUS

IIPY PAaBHOMEPHOM IIEPEMELICHUH TEJIa

110 TOPU30HTAJIBHON MOBEPXHOCTH.

Pacuér momuHocTH, pa3zBuBaeMou Npu noabEMe
I10 JIECTHUIIE.

Pemrenne 3a1a4 Ha pacy€T MeXaHU4YECKOM pabOThI
Y MOILIHOCTH

5.2

HpOCTI)IC MCXaHHN3MbI

IIpocTble MEXaHU3MBI:
pbIyar, 0JI0K, HaKJIOHHAs
I0CKOCTh. [IpaBuio
PaBHOBECHS phlUara.
[Ipumenenue npasuna
paBHOBECH pbluara

K 0110Ky. «30510TO€
npaBuio» Mexanuku. KITJ]
IPOCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

OnpeneneHre BRIMTPHIIIA B CHJIEC MMPOCTHIX
MEXaHHU3MOB Ha IIpUMEpPE pbluara, MoJABUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM INIOCKOCTH.
HccnenoBanue ycinoBusi paBHOBECHSI pblUuara.
OOGHapykeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JUYHBIX HHCTPYMEHTAX U MPUCTIOCOOTICHUSIX,
UCIIOJIb3YEMbIX B OBITY M TEXHUKE, a TAK¥Ke

B KHBBIX OpraHu3Max.

DKCHEePUMEHTAIBLHOE JJOKA3aTEIhCTBO PABEHCTBA
paboT Mpu MPUMEHEHUHU MPOCTHIX MEXAaHU3MOB.
Onpenenenue KII/] HaKTOHHON IOCKOCTH.
Pemienue 3a1a4y Ha MpyUMEHEHUE MPaBUIa

paBHOBecus ppryara u Ha pacuér KI1/]
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5.3 | Mexannyeckas 4 MexaHudeckas SHEpTHusl. DKCIEpUMEHTAIBHOE ONPEICICHUE U3MEHEHUS
SHEPTUs Kunernueckas u KMHETUYECKOW U MOTECHIIMATbHON SHEPTUH TEJIa
MOTEHIHAJIbHAS SHEPTUS. IIPU €70 CKaThIBAHUU 11O HAKJIOHHOW ITOCKOCTH.
[TpeBpamenue ogaoro Buaa | DopmynupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKOI SHEPTUU 3aKOHA COXPAaHEHUSI MEXaHUYECKON SHEPTUH.
B IPYroi. 3aKOH OO6cy>xaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXpaHEHUS DHEPTUU COXpPaHEHUS SHEPIUH.
B MEXaHHKE Pemenue 3a1a4 ¢ MCNOIb30BAaHUEM 3aKOHA
COXpPaHEHUS YIHEPTUH
Hroro no pazneny 12

bubnroreka [OK https://m.edsoo.ru/7f416194
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PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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8 KUIIACC
Ne HaumenoBanue KomnuectBo | I[Iporpammuoe conepkanue | OCHOBHBIE BUJIBI IE€SITEILHOCTH O0yUYaIOIIUXCS
1/ pa3/iesioB U TeEM 4acoB

y4eOHOro npeaMeTa

Pa3znen 1. TensioBbIe ABJICHUSA

11

Ctpoenue u cBOMCTBA
BEILIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pa3mMepbl aTOMOB U
MoJsIeKya. OMBbITHI,
IIOATBEPKIALOLINE
OCHOBHBIE MOJIOKECHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPHUH.

Mogenu TBEPAOTO, KUIKOTO
¥ Ta3000pa3HOTO COCTOSIHUM
BEIIIECTBA.
Kpucrannuueckue u
aMmopQHbI€ Tena.
OOBsiICHEHHE CBOMCTB ra3os,
KUJIKOCTEU U TBEPIBIX TEI
Ha OCHOBE IOJIOKECHUH
MOJIEKYJIAPHO-KUHETUYECKOU
teopun. CMauMBaHue 1
KaNWUISIPHbBIC SIBIICHHUSL.
TeruioBoe paciMpeHue u
cxKatue

HabGntonenue v uHTEpIpeTaliyst ONbITOB,
CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOECHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 o o1eHUBaHUIO KOJIMYECTBA
aTOMOB UJTM MOJIEKYJI B €IMHUIIE 00bEMA
BEILIECTBA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Harpumep,
dbparmenTa noamsl JIlykpeuus «O npupoe
BEIICi») C U3J10KEHHEM 000CHOBAHUI aTOMHOM
TUIIOTE3bI (CMBICIOBOE UTeHHE). OLieHKa
yOeIUTEeTFHOCTH STUX 0OOCHOBAHMIA.
OO0nbsicHeHuEe OPOYHOBCKOTO JIBHXKCHUS, SIBIICHUS
mubdy3un 1 pa3nuyuil MeXIy HUIMH Ha OCHOBE
ITOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEILECTBA.

OOBsicHEHUE OCHOBHBIX Pa3JIMuMii B CTPOCHUU
ra3oB, JKUIKOCTEU U TBEPABIX TEI

C MCIOJIb30BAHUEM TTOJIOKEHHUI MOJICKYJIIPHO-
KMHETUYECKOU TEOPUU CTPOCHHUS BEILIECTBA.
[IpoBenieHre ONBITOB MO BHIPAIIUBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM WJIK caxapa.
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[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaWJUISIPHBIE IBJICHUS U
SBJICHUE CMAYlBaHUSI.

OOBsicHEHNE PONIH KaWIUISIPHBIX SIBJICHUI

JUIS IOCTYIUIEHHS BOJbI B OPTaHU3M PacTEHUI.
HaGuronieHnue, npoBeieHre U 00bsICHEHHE
ONBITOB MO HAOJIOIEHUIO TETNIOBOTO
PacCUIMPEHHUsI ra30B, KUIKOCTEN U TBEPABIX TEII.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX TEJI,
TEKYYECTH KMJIKOCTH (B TOM YHUCIIE, PA3HUILIbI

B TEKYUYECTH JUIsl Pa3HBIX JKUJKOCTEM),

JABJICHUS Ta3a.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOLTUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT €ro 00bEMa u
HarpeBaHUs WIH OXJIAXKIEHUS, U X OObICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS.
AHanu3 NpakTUYeCKUX CUTyalui, CBSI3aHHBIX

CO CBOMCTBAMM ra30B, KUAKOCTEH U TBEPIBIX TEN

1.2

Tennosele mpouecchl

21

Temneparypa. CBsi3b
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBXKEHUS
yacTtull. BHyTpeHHss
sHeprus. CrocoObl
VU3MEHEHHUs BHYTPEHHEN
SHEPruu: Terjonepeaaya u
coBepleHre padotsl. Buabl
TEIUIONEepEaauHn:

O06o0cHOBaHKE TTPABUII U3MEPECHHSI TEMITEPATYPhI.
CpaBHeHHE pa3JIMYHBIX CIIOCOO0B U3MEPEHUS U
IIKaJ1 TeMIIePaTypHI.

HaGmronenne n 0o0bSICHEHHE OTBITOB,
JIEMOHCTPUPYIOITUX U3MEHEHNE BHYTPCHHEH
SHEPTHH Teja B PE3yNbTaTe TEIIONCpeIauM |
pabOThI BHEITHUX CHII.

HaOmronenne u oObsICHEHHE ONBITOB,
00CyX/IeHHE MPAKTHYECKUX CUTYaIIHH,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBoO TEIIOTHI.

VY nenbHasg TENI0EMKOCTD
BeliecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHUE TEILIOBOTO
6ananca. [InaBnenue u
OTBEpICBAHUE
KPUCTAINTNYECKUX BEILIECTB.
VY nenpHas Terora
TIJIABJICHHUS.
[TapooGpazoBanue u
KoHAeHcaus. Mcnapenue.
Kunenue. Y nenpHas
TeIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSL.

BnaxnocTs Bo3yxa.
DHeprus TOIUIMBA.

VY nenbHas TerioTa
CrOpaHusl.

[TpuntUIIEI pabOTHI
TerIoBbIX ABurareiae KII1J]
TEIJIOBOTO JIBUTATEJIS.
TemnnoBbie IBUTATENH U

JEMOHCTPUPYIOIINUX PA3TUUYHbIC BUIBI
TEIUIONEPEaun: TEIIONPOBOAHOCTD,
KOHBEKIINIO, U3ITyuYeHHE.

HccnenoBanue siBneHUs TEMJI000MeHa

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycraHoBIIEHUS TETIJIOBOTO
PaBHOBECHUS MEXIY FOPAYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHUe) KOIMUECTBA
TEIUIOTHI, TOJTYYSHHOT'O BOJION MPH TEII00OMEHe
C HarpeThbIM METAJUTMYECKUM ITUITHHIPOM.
Omnpenenenue (MU3MEPEHHUE) yIETBLHON
TEIUIOEMKOCTH BEIIECTBA.

Pemenwue 3amau, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIUIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCTIOJIb30BaHUS TETIOBBIX CBOMCTB BEIIIECTB U
MaTepHayioB, HAIPUMED, B IEJIAX
SHEProcOEPeKeHUS: TEIITON30ISLINS,
sHEprocoOeperaromue KpoIIiu,
TEPMOAKKYMYJIATOPHI U T. 1.

HaGnronenue siBineHuil ucnapenus u
KOH/ICHCALIUH.

HccnenoBanue mporecca uCapeHus

PAa3IMYHBIX )KUIKOCTEM.

OObscHEeHNE SIBICHUN UCTIAPEHUS U
KOH/ICHCAlluu Ha OCHOBE aTOMHO-
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3alllMTa OKpYKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpaIlCHUs SHEPTUH
B TETUIOBBIX ITpoIIeccax

MOJICKYJIIPHOTO YICHHUSI.
HabGntonenue u 00bsicHeHHE mpoliecca KUIeHus,
B TOM YHCJIE 3aBUCUMOCTH TEMITEPATYyPhI
KUIICHUSI OT JAABJICHHUS.

Onpenenenue (M3MEpeHNE) OTHOCUTETBHOM
BJIQYKHOCTH BO3/1yXa.

Ha6nronenue mporiecca rmiaBieHus
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIb/IA.
CpaBHEHUE MTPOLECCOB IIABJICHUS
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IPU HarpeBaHUU aMOP(PHBIX TEJL.

Ornpenenenue (M3MEpeHKE) YASIbHON TETUIOThI
TIUTaBJICHUS JIbJIA.

OObsicHEHHUE SBIICHUH TUTABICHUS H
KpUCTAJUIU3AIIUU HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yUEHHUS.

Pemenne 3ama4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIIeccax
TEeTIoNepeauu MpH TUIABICHUH U
KpUCTAJUIU3AIUH, UCTIAPEHUU U KOHJICHCAIIUH.
AHanu3 CUTyanuii MpakTUIeCKOro MPUMEHEHUS
SIBJICHUH TUTABIICHUS U KPUCTAJIN3AIINH,
HaAIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHaioB, COJIeBas TpejIKa U Jp.

AHanu3 paboTel 1 00BICHEHHE MTPUHIUIIA
JEHUCTBHUS TETIJIOBOTO JIBUTATEJIS.

BrruncieHue KoqudecTBa TEIUIOTHI,
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BBIJICJISIFOIIECTOCS IPU CTOPAHUM PA3TUYHBIX
BUI0B TomumBa, u KIIJI nBurarens.
OO6cy)aeHne 3KOJIOTUYECKHX MOCTIEACTBUI
WCII0JIb30BaHUs JIBUTATENIC BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U TUAPOINEKTPOCTAHIUAN

Htoro no pazaeny
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Pa3znen 2. BHCKTqueCKHe U MarHuTHBIC ABJICHUA
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2.1

DIIEKTpUUECKUE
3apsbl.
3apspKeHHBIE Tella U
UX B3aMO/JICHCTBUS

DIIEKTpU3aLUS TE.

JIBa poJia 3JIEKTPUUYECKUX
3apsAn0B. Bzanmoencteue
3apSKEHHBIX TEN.

3akoH Kynona (3aBUCUMOCTh
CHUJIbI B3aMOJICVCTBHUS
3apsHKEHHBIX TEIl

OT BEJIMYUHBI 3aPSI0B U
PACCTOSTHUSL MEXTY TE€JIaMu ).
DIIEKTPUYECKOE TOJIE.
Hanpsxénnocts
AIEKTPUYECKOTO ITOJIS.
[IprHIMD cyneprio3uun
BJIEKTPUYECKUX MOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
AIEKTPUYECKUN 3apsi.
Crpoenue aroma.
[IpoBogHMKHN 1

HaGnronenue u mpoBeieHNE ONBITOB

IO AJIEKTPU3ALMUHU TEJI IPU CONPUKOCHOBEHUU U
VHIYKIUEH.

Hab6maronenue u o0bsICHEHNE B3aUMOICHCTBHS
OJHOUMEHHO Y Pa3HOUMEHHO 3aPSKEHHBIX TEI.

OOBbsicHEHHE IIpUHIOUIIA ,ZIGﬁCTBHiI QJICKTPOCKOIIA.

OOBsicHEHUE SIBICHUMN DJICKTPU3AILIMU

IIPU COMPUKOCHOBEHUHM TEJl U UHAYKIIUEH
C HCIMOJIb30BaHUEM 3HAaHUU O HOCUTENSAX
AJIEKTPUUECKUX 3aPsI0B B BEILIECTRBE.
Pacnio3naBanue u 00bsICHEHUE SIBICHUM
3JIEKTPU3allMH B TIOBCEHEBHOM KU3HMU.
HaGmronenne n 0o0bSICHEHNE OTIBITOB,
WJUTIOCTPUPYIOLINUX 3aKOH COXPAHEHUS
AJIEKTPUUYECKOTO 3apsijia.

HabmroreHue onpITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUM DJIEKTPUUECKOTO MOJIS.
HccnenoBanue 1emcTBUS ANEKTPUIECKOTO MTOJIS
Ha MIPOBOJIHUKU U AUDJICKTPUKU
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TUBJIEKTPUKU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
AJIEKTPUYECKUN TOK

20

DIIEKTPUYECKHI TOK.

Y ci1oBus CyleCTBOBaHUS
3JIEKTPUYECKOTO TOKA.
HcTounnku moCcTOSIHHOTO
ToKa. JlercTBust
AIEKTPUYECKOTO TOKA
(TernoBoO€, XMMUYECKOE,
MarHuTHOE).
DJIEKTPUYECKUN TOK

B KUJIKOCTSIX U razax.
DIIEKTPUYECKAsI LIETIb.
Cuna Toka. DJIEKTpHUUYECKOe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 1Jig yyacTka
uenu. [locnenoBarenbHOE U
napauieIbHOE€ COeIMHEHUE
POBOIHUKOB.

PaboTa u MOUTHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon Jxoyns—JIenna.
DIJIEKTPUUECKHUE LIENU U

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUSA
ANEKTPUUECKOr0 TOKA U OOHAPY)KEHHUE ITUX
BUJIOB JICHCTBUS B IOBCEHEBHOM KU3HHU.
Haburoienne BO3HUKHOBEHUS Ta30BOT0 paspsiaa
Y DJIIEKTPUYECKOTO TOKA B KUJIKOCTH

COopKa 1 HCTIBITAHHUE HJIEKTPUUYECKON LIENU
IIOCTOSTHHOT'O TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3Mepenne aneKTpuyecKoro HanpspKeHUs
BOJIBTMETPOM.

IIpoBenenue u 0ObSICHEHHUE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
AIIEKTPUYECKOTO CONPOTUBIIEHUS ITPOBOAHUKA
OT €r0 JJIMHBI, IUIOMAAN TONIEPEYHOTO CEUEHUS
Y MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA,
IIPOTEKAIOLIETO YEPE3 PEZUCTOP,

OT COINPOTHUBIICHUSI PE3UCTOPA U HATIPSKCHUS
Ha PE3UCTOPE.

[IpoBepka npasuiia ClI0KEHUS HAPSYKEHU N
IIPU TIOCJIEIOBATENIBHOM COEIMHEHUHN JBYX
PE3UCTOPOB.

IIpoBepka npaBuia A CUIIbI TOKA

IIPU NapaJUIEIbHOM COEAUHEHNN PE3UCTOPOB.
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OTPEOUTEH
AJIEKTPUIECCKOM SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHHE

AHanu3 cuTyaIui mociae0BaTeIbHOTO U
napaJiyieIbHOTO COETMHEHHUSI POBOIHUKOB

B JJOMAITHUX JIEKTPUUYECKUX CETAX.

Pemenue 3anay ¢ ucnosib3oBanueM 3akona Oma
U popMyI pacyéTa SIEKTPUUECKOTO
COMPOTHUBIICHUS TIPU MOCIIEAOBATEILHOM U
napauieIbHOM COCIMHEHUU MTPOBOHUKOB.
Onpenenenre paboOTHI IEKTPHUIECKOTO TOKA,
IIPOTEKAOLIETO YepEe3 PE3UCTOP.

Ornpenenenre MOIHOCTH AJIEKTPUUECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HaNpspKeHUs Ha Her. Onpenenenue
KIIJI narpeBares.

Uccnenosanue npeoOpazoBaHus JHEPTUU

IpU MOIbEME IPy3a DJICKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOWCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIIUATIA JEHCTBUS TUIABKUX TIPEAOXpaHUTEIEH.
Pemienue 3ama4 ¢ ucnoiab30BaHUEM 3aKOHA
JIxoyns—Jlenua

2.3

MarHuTHbIE SIBJICHUSI

ITocTossHHBIE MAarHUTHI.
B3aumoneiicteue
IIOCTOSTHHBIX MarHHUTOB.
MarsuTtHoe noiJie.
MarauTHOE 1oje 3eMIIH

HccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS
MMOCTOSIHHBIX MarHuTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHuTOB MIPU UX 00OBEAMHEHUU U Pa3JICIICHUH.
HccnenoBanue MaroiuTHOTO B3aMMOIECHCTBUS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBUE
MarHUTHOTO MOJIS

Ha IIPOBOJIHUK C TOKOM.
DIIEKTPOBUTATENb
MIOCTOSIHHOTO TOKa.
Hcnonp3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSHHBIX MArHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OOBEAUHEHUU U Pa3/ICTICHUU.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MOCTOSTHHBIX MarHuTOB.

N3yueHune aBaeHUs HAMArHUYMBAHUS BEIIECTBA.
HccnenoBanue AeMCTBUS IIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCUMOCTD CUJIbI B3aUMOJEHUCTBUS KaTyLIK!
C TOKOM U MarHura OT CWJIbl U HAIlPaBJICHUS TOKa
B KaTyUIKE.

AHaJIN3 CUTyallMi NPAKTUYECKOTO IPUMEHEHNUS
AJIEKTPOMATrHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBILIJIECHHOCTH, MEJIUIIMHE).
N3ydyenue nencTBrss MAarHUTHOTO TOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yuyeHne nelcTBUS SIEKTPOABUATATEIS.
N3amepenue KIIJI anexkTpoasurarebHON
YCTaHOBKH.

Pacrio3naBanue n aHaIU3 pa3IMUYHBIX
IIPUMEHEHUH JJIEKTPOABUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIEKTpOMAarHuTHas
WUHTYKIIAS

OnbiTel @apajes. SABneHue
AJIEKTPOMArHUTHOM
unaykuuu. [Ipasuiio Jlenua.
DIIEKTPOreHepaTop.

OnbITEI IO HCCJICAOBAHUIO SABJICHUA
BHGKTPOMaFHHTHOﬁ HHAYKIOWH: UCCIICTOBAHUC
W3MEHECHUN 3HAUCHUS U HaIIpaBJICHUA
HMHAYKIOUOHHOI'O TOKa
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CniocoObl oJTy4eHUs
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHHKAX YHEPTUU

Htoro no pazaeny
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9 KUIACC
Ne HaunmenoBanue KomnuectBo | IIporpammuoe conepxanue | OCHOBHBIE BUJIBI IEATEILHOCTH O0yUYaIOIIUXCS
1/ pa3liesioB U TeM 4acoB

y4ueOHOTO npeaMeTa

Pa3n

eg 1. Mexanndeckue siBJIeHUS

1.1

Mexaaudeckoe
JIBUKEHUE U CIIOCOOBI
€r0 OITMCAHUS

10

MexaHn4ecKoe IBHKEHUE.
MarepuanbHasi TOUYKA.
Cucrema otcuéra.
OTHOCUTENBHOCTh
MEXAHUYECKOTO JIBUKCHUSI.
PaBHOMepHOE
MPSMOJIMHENHOE IBUKECHUE.
Hepasnomepnoe
MPSIMOJIMHENHOE IBUKECHUE.
Cpennsiss 1 MTHOBEHHAs
CKOpPOCTB TeJa MpHu
HEPaBHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOyCcKOpEHHOE
IPSIMOJIMHENHOE JBUKEHUE.
CB00OIHOE T1aJIEHUE.
Omngitel [Nanumnes.
PaBHOMEpHOE IBMXKEHNE

10 OKPYKHOCTH.

IIepuon u yacrora
obpammenus. JIuneitHas u
YTJIOBasi CKOPOCTH.

AHanu3 u 00CyXJIeHHE Pa3IUYHbIX TPUMEPOB
MEXaHUYECKOTO ABUKCHUS.

OO0cyxaeHue rpaHul IPUMEHUMOCTHA MOJEIN
«MaTepHabHas TOUKay.

OnucaHyne MEXaHUYECKOTO ABUKECHUS
paznuYHBIMU crioco0amMu (ypaBHEHHUE, TabIuLa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYallUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS.

HabmtoieHne MexaHMueCcKoro JABMKEHUS Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUE MyTeN U TPACKTOPUN IBUKEHUS
OJTHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
TE€JI OTCUYETA.

AHanu3 Tekcta ["anumnes 00 OTHOCUTENBHOCTH
JIBUKEHUS; BHIIIOJTHEHHE 3aJaHUI M0 TEKCTY
(CMBICIIOBOE UTEHHE).

Onpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS
OpyCKa WM ABUKEHUS IIapyKa 10 HAaKJIOHHOU
IIJIOCKOCTH.

AHanu3 u o0cyXaeHue crocoooB
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LenTpocTpemMuTebHOE
YCKOpEHHUE

NPUOIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
CKOpPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHU (IIapyKa B )KHIKOCTH, MOJACIIU
AIEKTPUYECKOTO aBTOMOOWIIS U T. I1.).
OnpeneneHue NyTH, MPOUIEHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpaduKy 3aBUCUMOCTH MMyTH PABHOMEPHOTO
JIB>KEHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS TPUOOPOB, UBMEPSIOIIUX CKOPOCTh
(CIUIOMETPOB).

Briuncnienne myTy ¥ CKOpOCTH TIPU
PaBHOYCKOPEHHOM MPSMOJIUHEUHOM JBUKCHUU
Tea.

OmnpeneneHue NpoMIEHHOrO MYTH U YCKOPEHUS
JBIDKEHUSA TeJa Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIMHEHOTO
JIBU>KEHUS T€JIa OT BPEMEHHU.

IIposepka cunomesvl: eciu

npu pagHOyCKOPEHHOM OBUNICEHUU

Oe3 HauanNbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 HeUémHbIX Yuces, mo
COOmMEemcmeyouue NPOMedNCymKu 8pemeHu
00UHAKOBHL.
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OnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM TIOCKOCTH.

W3mepenne meproia M 9acToThl 0OparieHus
TeJa 10 OKPYKHOCTH.

OnpeneneHne CKOpOCTH PABHOMEPHOTO
JBIKEHUSA TeJia M0 OKPY>KHOCTH.

Pemenune 3a1a4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUYIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
Pacno3naBanue u npuOImkEHHOE ONTUCAHUE
Pa3UYHBIX BUJOB MEXAHUUECKOTO JIBHXKECHUS
B IIPUPOJIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJarouX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U Ap.)

1.2

B3aumoneiictBue Tei

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHna.
[IpyHIMD cymeprno3uuu
CHIL

Cuna ynpyroctu. 3aKOH
I'yka. Cuina TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIbI
TPEHMUS.

Cuna TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.

Habmronenue u 00CyXI€HUE OIBITOB

C IBMKEHHEM TeJla IPU YMEHBIIIEHUH BIIMSTHUS
JIPYTHUX TEJ, MPETSITCTBYIOMNX JBHKCHUIO.
Amnanus texcra ["anuies ¢ onrcanuem
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHHE 3a/IaHUH 110 TEKCTY (CMBICTIOBOE
YTEHHE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUETA.

HaOmronenue u o0CcyxieHue MEXaHUYECKUX
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Y ckopenne cBOOOTHOTO
najieHus. /[BrmkeHue rmiaHeT
Bokpyr Connua. I[lepBas
KOCMHUYECKas CKOPOCTb.
HeBecomocTs u eperpysku.
PaBHOBeCHE MarepuanbHOU
TOYKHU. AGCOTIOTHO TBEPI0E
Teso. PaBHoBecHe TBEPAOTO
TeJa C 3aKPEMIEHHON OChIO
BpaieHuss. MOMEHT CHIIBL.
LenTp TsKECTH

SABJICHUH, TPOUCXOJAIIMX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUN OTHOCUTEIBHO
KabuHeTa QU3UKH.

JlelicTBHS C BEKTOpaMU CHJI: BBITIOJTHEHHE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD YCKOPEHUS
TeJla OT MPWIOKEHHON K HEMY CHJIBI U MaCChI
Tena.

AHanu3 1 00bsCHEHUE SBJICHUN

C MCII0JIb30BAaHUEM BTOPOIo 3aKkoHa HbroTOHA.
Pemenue 3a1a4 ¢ uCNoab30BaHUEM BTOPOTO
3akoHa HblO0TOHA U MIpaBUIIa CIIOXKEHUS CUJL.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyarui, B KOTOPbIX HAOTIOIAt0TCS
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BAHUEM 3aKOHa ['yka.

Pewenne 3a1a4 ¢ NCMOIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIbKCHHUA OT CHUJIBI HOPMAJIBHOI'O AABJICHMAA.

OOcy:x1eHne pe3ynbTaTOB UCCIEIOBAHHUS.
Onpenenenue k03pGULIMEHTa TPEHUS
CKOJIbKEHHUSI.

N3mepenunie cuibl TPEHUS OKOSI.
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Pemenue 3a7a4 ¢ MCHOIb30BaHUEM (POPMYJIIBI
JUISL CHJIBI TPEHUS CKOJIBKEHHS.

AHanu3 IBUKEHHUS TEJ TOJIBKO MO IEHCTBUEM
CWJIBI TSIKECTH — CBOOOIHOTO MaJICHUSI.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO MaIeHUsI OT MACChI TeNa.

OneHka BETMYUHBI CHIIBI TATOTEHUS,
JEUCTBYIOIIEN MEKTy IBYMsI TEIaMU

(m7st pa3HbIX Macc).

AHanu3 1BUKEHUSI HEOECHBIX Tel

IO/ IEVICTBUEM CHUJIBI TATOTEHUS

(c UCTIOIB30BAHUEM JIOTIOTHUTEIBHBIX
MCTOYHHUKOB UH(POPMALIHUH).

Pemenue 3a1a4 ¢ NCIIOIB30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (HOPMYIIbI

JUTS pacyé€ra CUJIbI TSKECTH.

AHanu3 OpUrMHAIBHOIO TEKCTA,
ONMCBIBAIOILIETO IIPOSIBIICHUS 3aKOHA
BCEMUPHOTO TATOTEHHS; BBIITOJIHEHUE 3aJaHUN
10 TEKCTY (CMBICIIOBOE YTEHUE).

Habmtonenue u o0cyx/1eHuEe ONBITOB

10 U3MEHEHUIO BECA TEJIA [P YCKOPEHHOM
JBUKEHUU.

AHaN3 yCIIOBUI BO3HUKHOBEHHUSI HEBECOMOCTH
U TIEPETPY3KH.

Pemenue 3a1a4 Ha onpeneneHue Beca tena

B PA3JIMYHBIX YCIOBHSX.
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AHanm3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTOope.
OrnpeneneHue UEeHTpa TAKECTH PA3IMYHbBIX Tell

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynece Tena. 3menenne
nMIyJbca. IMmysibe Cuibl.
3aKOH COXpaHEHUS
nMmnynbca. PeaktuBHoe
JBHKEHUE.

Mexannueckas paboTa u
MOIIHOCTh. PaboTa cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBsI3b DJHEPTUU U
pabotsl. [loTeHumanbHast
SHEPrHUs TeJa, MOJHATOTO
HaJl IOBEPXHOCTHIO 3€MIJIH.
[TorenunanbHas 3HEPTUs
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPIUn

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOUIUX NIEpeaady UMITYJIbCa

IIPY B3aUMOJEHCTBHUU TEJI, 3aKOH COXPAHECHHUS
UMITyJIbCa MPU a0COIOTHO YIPYTOM U
HEYNpPYyroM B3aUMOJECHCTBUU TEN.

AHann3 cuTyanui B OKPYKaroIEn KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3HaBaHue sIBIE€HUS PEAKTUBHOIO
JIBOKCHUS B IPUPOJIE U TEXHUKE.
[IpumMeHeHne 3aK0Ha COXPaHEHUS UMITYJIbCa
JUISl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAJIBHOIO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUXKHO).

Pewenne 3a1a4 ¢ NCNIOIB30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Omnpenenenue pabOThI CUIIBI YIIPYTOCTH

IIPU NOABEME Ipy3a C UCIOJIb30BAHUEM
HEIMOABUKHOTO ¥ TOJIBHX)KHOTO OJIOKOB.
N3mMepenne MOIHOCTH.

N3Mepenre noTeHIMaabHOW SHEPTUH YIIPYTO
ne(hopMUPOBAHHON MPYKUHBI.
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N3Mepenre KUHETUYECKOM SHEPTHUM Tea

10 JJIMHE TOPMO3HOTO ITYTH.
DKCNEPUMEHTAIbHOE CPABHCHUE U3MECHEHUS
MOTEHINAJIbHON Y KHUHETUYECKON SHEPTUM TeJla
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTAIbHAS TPOBEPKA 3aKOHA
COXpaHEHHS] MEXaHUYECKOUN IHEPrUr

py CBOOOJHOM Ma/ICHHH.

[IpuMeHeHne 3aK0Ha COXpAHEHUS
MEXAHUYECKOM YHEPTUU JJIsl pacyéTra

MOTECHIIMAIBHON U KUHETUYECKOM SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIB30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYECKOU 9HCPIUH

Hroro no pazneny

40
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2.1

MexaHnueckue
KOJICOaHUS

KonebarenbHoe ABUXEHUE.
OCHOBHBIE XapaKTEPUCTHKU
KoJIe0aHuil: mepuo,
4acToTa, aMILIUTY/1a.
Marematuyeckui u
NPYKUHHBIN MasTHUKU.
[IpeBpaienue 3HEprun
pu KoJiebaTeIbHOM
JBH>KCHUU.

3aTyxaroniue KojaeoaHusl.
Brinyx1eHHbIC KOJIEOaHUSI.
Pe3onanc

HaGmronenue konebanuii o JEMCTBUEM CHUIT
TSOKECTH U YIIPYTOCTH U OOHApYKEHHE
MOA0OHBIX KOJICOAHUI B OKPYIKAIOIIEM MUPE.
AHanu3 kojieOaHuM Tpy3a Ha HUTU U

Ha nipy>kuHe. OnpeieIeHne 4aCTOThI
KOJICOaHMI MaTEeMAaTHYECKOTO U TIPY>KHHHOTO
MasiTHUKOB.

HaoOmronenne u 00bsACHEHUE SIBICHUSA
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEpHOIa
KOJIeOaHUM MOBEIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.

HpOBepKa HC3aBHUCHUMOCTH IICPHOIA KOJIeOaHMi
rpysa, mnoaABCIICHHOIO K JICHTC, OT MaCChI I'py3a.

Habmtoienue u 006CyX/1€Hre OIBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTD IEPUOJA
Kosie0aHUM MPY>KUHHOTO MasiTHUKA OT MaccChl
rpy3a 1 )KECTKOCTHU MPYKUHBI.

HpI/IMeHeHHe MATECMATHYCCKOI'O U IIPYKHUHHOI'O
MasATHHUKOB B Ka4CCTBC MOI[CJ'IGI\/'I JJIs1 OITMCaHUsA

KoJIcOaHUH B OKPYIKAIOIIEM MUDE.

Pemenne 3a1a4, CBA3aHHBIX C BBIUHMCICHHEM
WJIM OIIEHKOW YacTOTHI (TIEpHo/ia) KojieOaHui
Uszmepenue yckopenus c60600H020

naoenust
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2.2 | Mexanudeckue 8
BOJIHBI. 3BYK

MexaHn4eCcKrEe BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJH. [IpononbHbIe 1
MOTEpEeYHbIE BOJIHBI. [[inHa
BOJIHBI 1 CKOPOCTb €€
pacupoCTpaHEHHs.
MexaHn4ecKre BOJHBI

B TBEPJIOM TEJIE,
CEICMUYECKHE BOJIHBI.
3ByK. ['/pOMKOCTB 3ByKa 1
BbICOTa TOHA. OTpaxxeHue
3Byka. MudpasByk u
YIBTPa3BYK

OOHapyXeHUE 1 aHaJU3 BOJTHOBBIX SIBJICHHIM
B OKpPY>KaIOIlleM MUpE.

HaGmronenue pacnpocTpaHeHus MPOA0TIbHBIX
1 TIONIEPEYHBIX BOJIH (HA MOJICIH) U
oOHapy>KeHHE aHAJIOTUIHBIX BUI0B BOJTH

B IIpUpOJie (3BYK, BOJHBI Ha BOJIE).
Brruucnenve qiuHbI BOJHBI M CKOPOCTH
pacnpocTpaHeHUs 3ByKOBBIX BOJIH.
OKCIepUMEHTAIEHOE ONPEICTICHUE TPAHUI]
JaCTOTHI CIBIIIAMBIX 3BYKOBBIX KOJICOAHUIA.
Habmtoienne 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHCIIE, C UCIIOIH30BAHUEM
MY3bIKQJTbHBIX HHCTPYMEHTOB).

HaOmronenne u o0ObICHEHUE SIBJIEHUS
aKyCTHUYECKOTO pe30HaHca.

AHann3 OpUTHHAIBHOTO TEKCTA, TIOCBSIIEHHOTO
UCITIOJIb30BAHUIO 3BYKa (WM YJIBTPA3BYKA)

B TEXHHKE (9XOJIOKAIIUSI, YIBTPA3BYK

B MEJUIIMHE U JIP.); BHIIIOJIHEHHUE 3aJaHUITIO
TEKCTY (CMBICJIOBOE UTCHHE)

Hroro no pazgeny 15

bubimorexa L{OP https://m.edsoo.ru/7f41a4a6
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3.1 | DieKTpOMarHuTHOE 6 DJIEKTPOMAarHuTHOE MOJIE. [TocTpoenue paccyxaeHuit, 000CHOBBIBAIOIITUX
OJIE U DIEeKTPOMArHUTHBIC BOJIHBI. | B3aUMOCBSI3b AJIEKTPUYECKOTO U MAarHUTHOTO
AIIEKTPOMAarHUTHbHIE CaoiicTBa MIOJIEH.

BOJIHBI ANIEKTPOMATrHUTHBIX BOJIH. DKCHepUMEHTAIBHOE H3yUYE€HHUE CBOICTB
[IIkaja 3JIEKTPOMArHUTHBIX | 3JICKTPOMArHUTHBIX BOJIH (B TOM YHCJIC
BOJIH. Mcnionb3oBanue C MOMOIIBI0 MOOUITBHOTO TeNe(OHA).
AIEKTPOMATHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3ma.
ONEeKTpOMarHuTHas PUPOJa | AHAJIN3 TEKCTOB, OMUCHIBAIOLIUX TPOSIBICHUS
cBera. CKOpOCTh CBETA. AIEKTPOMATHUTHOT'O U3JyYEHHUS B PUPOJIE:
BoaHOBEIE CBOMCTBA CBETA | KUBBIC OpPTraHU3MBI, U3ITydeHUsT HEOSCHBIX Tell
(CMBICIOBOE UTEHHUE).
Pacnio3HaBaHue 1 aHaIU3 pa3IuIHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE.
N3ydeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3agau ¢ ucnonb3zoBanueMm GHopmyi
JUTSI CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazgeny 6

bubnroreka [{OK https://m.edsoo.ru/7f41a4a6

PDOIII https://resh.edu.ru/subject/28/9/
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Pa3znen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JlyueBast MOzIeIIb CBETA.
HUctounuku cera.
[IpsamonuHeliHOe
pacnpocTpaHeHUE CBETa.
3atmenusa ConHua u JIyHBL.
Otpaxxenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS
CBETA.

[Ipenomnenue cBeta. 3aKoH
npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPAKCHUE
ceera. Mcnons3oBanue
MOJHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIAX

HaOmnronenue oneIToB, 1EMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHCHUS
cBeTa (BOSHUKHOBEHUE TEHU U MOJTyTEHN),

U UX UHTEPHpETalrs ¢ UCIIOJIb30BaHUEM
MOHSTUSL CBETOBOTO JIyya.

OOBsicCHEHUE W MOJICITMPOBAHNE COTHEYHOTO U
JYHHOTO 3aTMEHUH.

HccnenoBanne 3aBUCUMOCTH YIJla OTPaKEHUS
CBETOBOTO JIy4ya OT yrJjia MaJeHus.

N3yuyenue cBOMCTB U300pakeHUs B INIOCKOM
3epKa’e.

Hao0mronenne n 0o0bICHEHHUE OIBITOB

IO MOJYYEHUIO U300paKEHU B BOTHYTOM U
BBINTYKJIOM 3epkanax. Ha0monenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha FPaHUIIE Pa3JIMYHBIX CPEJl, B TOM YHUCTIE
OTBITOB C TIOJIHBIM BHYTPEHHUM OTPa’KEHHUEM.
HccnenoBanne 3aBUCUMOCTH yIJ1a
MPEJIOMIICHUS OT yTJIa MaJIeHUs] CBETOBOIO JTyya
Ha FPaHULE «BO3IYX—CTEKIIOM.
Pacrnio3zHaBanue sIBIEHUN OTPAXKEHUS U
MPEJIOMIICHUS CBETAa B IOBCETHEBHOM KU3HH.
AHanu3 1 00BbICHEHUE SIBJICHUS ONITUYECKOTO
MUpaxa.

Peuienue 3a7a4 ¢ UCMOJIb30BAHUEM 3aKOHOB
OTPAKEHUS U MPEJIIOMJICHHS CBETa
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4.2 | JIuH3BI U ONITHYCCKUE 6 JIunza. Xox myueit B iunze. | [lomydyenne n300paxxeHi ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucrema cobuparoIel U paccenBarolleH JIMH3.
¢doroanmapara, Mukpockomna | Onpenenenue (OKyCHOIO PacCTOSTHUS U
U Teneckormna. I'1a3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
ONTHYECKas CUCTEMA. AHanM3 yCTpOMCTBA M MPUHITUIIA ACHCTBUS
brzopykocTs HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JATbHO30PKOCTh doToammapara, MUKPOCKOTIA, TEJIECKOTIA.
N3yuenune Moienu riia3a Kak ONTUYECKON
CUCTEMBI. AHAU3 IBJICHUN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUTIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6e10ro 3 Paznoxxenue 6emoro cBera Hab0mronenue pasnokeHus 6eJ10ro cBeta

CBCTa B CIICKTP

B criekTp. OnbiTel Hpl0TOHA.
CrioxeHune CreKTpaabHbIX
uBeToB. /lucnepcus ceera

B CIIEKTP.

Hao0mronenne u 0o0bICHEHHUE OIBITOB

IO MOJYYEHUI0 OEJI0T0 CBETA MPU CIOKEHUU
CBETa Pa3HBIX IIBETOB.

[IpoBeneHue u 0ObSICHEHHUE OMBITOB

110 BOCIIPHUSATHIO IIBETA IPEAMETOB IIPH UX
HaOJII0JICHUH Yepe3 IBETOBbIE (PUIBTPHI
(LIBETHBIE OYKH)

Hroro no pazgeny 15

bubanoreka [IOK https://m.edsoo.ru/7f41a4a6
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5.1

Hcnyckanue u
IIOTJIOLIEHUE CBETA
aTOMOM

Omneitel Pesepdopaa u

IIaHeTapHas MOACIIb aTOMa.

Mopaens atoma bopa.
Hcnyckanue v norioiieHue

O6cyxnenue nenu onsiToB Pezepdopaa

10 UCCJICIOBAHUIO AaTOMOB, BBIJIBUKECHHE
TUIIOTE3 O BO3MOXKHBIX pe3yJIbTaTaX OMbITOB

B 3aBUCUMOCTH OT MPEII0JIAraeMOro CTPOCHUS

ceera aToMoM. KBaHTHI.
JInHenyaTble CIEKTPHI

aToMOB, (hOPMYJIUPOBAHKIE BHIBOJIOB

U3 PE3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNi MIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUMU ISl TUIIOTE3bI
bopa o craimoHapHbIX OpOUTaX IEKTPOHOB.
Hab6nronenue CruionHpix U JIMHEWYaThIX
CHEKTPOB M3TYUEHUS PA3IUYHbBIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYYCHUS
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5.2

CTpoeHue aTOMHOTO
aapa

PannoaktuBHOCTH. ANb(ha-,
0eTa- ¥ raMMa-u3IIydeHUsI.
CrtpoeHue aTOMHOTO sipa.
Hyxionnas monens
aTOMHOTO sizipa. M30TomEI.
PanuoakTuBHBIC
npeBpatnieHus. [lepuon
nojypacrnaja aTOMHBIX siiep

OO0cy:x1eHne BO3MOKHBIX TUIIOTE3 O MOAEIISAX
CTPOEHHUSA si/Ipa.

Omnpenenenue cocrasa siiep 1o 3a1aHHbIM
MacCCOBBIM U 3apsIOBBIM YHCIIaM U

T10 TIOJIOKEHHUIO B IEPHOAMYECKON CHCTEME
3JIEMEHTOB.

AHann3 U3MEHEHHS COCTaBa SApa U ero
MOJIO’KEHUS B TIEPUOINIECKON CHCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHUI] IO TOTOBBIM
doTorpadusm.

OOHapyXeHue 1 U3MepeHne PaJualioOHHOTO
(oHa c MOMOUIBIO T03UMETPA, OLIEHKA €T0
WHTCHCUBHOCTH.

AHanu3 GMOJIOTUYECKUX U3MEHEHU,
MPOUCXOSIINX MO TEHCTBUEM
paZOaKTUBHBIX U3TYUYEHUI.
Hcnonp3oBanne pagroaKTUBHBIX U3TYUCHUMA
B MEUIIMHE
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5.3 | SnepHbie peakiuu 7 SAnepHblie peakuu. 3akoHbl | Pemenue 3a7a4 ¢ MCHOJIb30BAHUEM 3aKOHOB
COXpPAaHEHM 3apsAI0BOro U COXPAHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOI'O YHCEll. DHEPrUs | Ha ONpefesieHUue pe3yabTaToB SACPHBIX
CBSI3M aTOMHBIX siiep. CBsA3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ DHEpIruy. Peakuuu | HEeBO3MOXKHOCTHU SIICPHON PEAKIIH.
CUHTE3a U JCIICHUS slep. OueHka SHEpPruu CBSI3U SAEP C UCIOIb30BAHUEM
Ncrounuku sHeprun ConHua | popmysisl DUHIITEHHA.
U 3BE31. SnepHas OOcyxkaeHue nepcrneKTHB UCTI0Ib30BAHUS
sHepreTuka. /lercreus YIIPABJISIEMOT0 TEPMOSAIEPHOIO CUHTE3A.
PaJMOaKTHBHEIX M3JIydYeHHH | OOCYXICHUE TPEUMYIIECTB U SKOJIOTUICCKIX
Ha )KUBbIC OPTraHU3MbI po0JieM, CBSI3aHHBIX C AAEPHOMN SHEPreTUKOM
Hroro o pazgeny 17

bubanorexa IIOK https://m.edsoo.ru/7f41a4a6
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IHoBTOpHUTEIBLHO-00001IAOIMA MOLYJIb

[loBTOpEHUE N
o0o01IeHne

coJiep KaHus Kypca
busuku 3a /-9 Ki1accel

9

CucremMaTuzanus u
0000111eHHE TPEIMETHOTO
coJiepKaHUs U OTIbITa
NeSITeTbHOCTH,
npUOOPETEHHOTO

IpY M3YYCHHUH BCETO Kypca
(bU3UKH OCHOBHOT'O OOIIIETO
00pa3oBaHUs.

[ToaroTtoBKa K OCHOBHOMY
rocyJapCTBEHHOMY
’K3aMeHy 1o (hu3mnKe

JU1s1 O0OyYarommxcs,

Brinmonnenne yueOHBIX 3a/1aHHM,
TPEOYIOITUX JEMOHCTpAIUN
KOMIICTEHTHOCTEH,
XapaKTEePU3YIOIINX
€CTECTBEHHOHAYYHYIOTPAMOTHOCTb:
— NPUMEHEHUS MMOJTYyUYECHHBIX 3HAHUU
JIJIs HAYYHOTO OOBSICHEHUS
(U3NYECKUXSIBICHUM B OKPYXKaOIICH
MIPUPOJIE,

B IMOBCETHEBHOM U3HU U BBISIBIICHUS
($bu3nYECKX OCHOB psija
COBPEMEHHBIXTEXHOJIOT U,
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BBIOPABIIINX 3TOT YUCOHBIM
npeaMeT

— NPUMEHEHUS OCBOCHHBIX
JKCIIEPUMEHTAIBHBIX YMEHUI

JUISL UCCIIETOBaHUS (PU3NUECKUX
SBJICHUI,B TOM YHUCJIIE JUIsI IPOBEPKHU
TUIIOTE3

Y BBISIBJICHUS 3aKOHOMEPHOCTEM.

Pemenune pacu€THbIX 3a1a4, B TOM YHCIIE
IPEIO0JIaratoIIuX UCII0JIb30BAHNE (PUBNUYECKUX
MOJIEJIE U OCHOBAHHBIX Ha COJEPKAHUH
Pa3IMYHBIX pa3AesioB Kypca PU3HKH.
BrlnonHeHue 1 3amura rpynnoBbIX WK
WHIUBUYAJIbHBIX TPOEKTOB, CBA3aHHBIX

C cofiepKaHHEM Kypca (pU3uKu

Hroro no pazneny

9
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OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

102
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