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®denepanpHas pabodas mporpamMma Mo ydeOHomy mpeametry «Dusukay (6a30BbIii
ypoBeHb) (mpeamerHas obOnacth «EcTecTBeHHO-HaydHBIE TIPEAMETHI»)  (masnee
COOTBETCTBEHHO — IIporpamma 1o gpusuke, Pu3nka) BKIOYACT TOSICHUTEIBHYIO 3aIHCKY,
cozepxaHue o0ydeHUs, TUIAaHUPYEMBIE PEe3yJIbTaThl OCBOCHUS MTPOTpaMMBbI IO (PU3HKE,
TEMaTUIeCKOe TUTAHUPOBAHHUE.

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTaBIIEHA
Ha OCHOBE TOJIOKEHUH M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOHM 0oOpazoBaTesibHOM mporpammel, npenactaBieHHbIX B @I'OC 00O, a Takxke
¢ yu€toM (enepanbHoi pabouel mporpaMMel Bocnintanus 1 Konuenuuu npenoaaBanus
yaeOHoro npeameta «Dusnkay.

Copepxanue mporpamMmbl 10  (U3MKE HANpaBlIeHO Ha  (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYaIOLIUXCSl U OPTaHU3ALNI0 U3YYeHUs (PU3UKU
Ha JIeATEJIbHOCTHOM OCHOBe. B mporpamme mo (pu3MKe Y4YWUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO k miIaHUPyEeMbIM
JUYHOCTHBIM M METAaNpeMETHBIM pe3yJibTaTaM OOYYEHHUs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAayYHbIX YYE€OHBIX NIPEIMETOB HAa YPOBHE OCHOBHOI'O OOLIETO
o0pa3oBaHus.

[Iporpamma 1o (u3MKe yCcTaHABIMBAET pacHpenesieHue y4eOHOro marepuasa
no rojgam oOydeHus (Mo Kjaccam), TpejaraeT NPUMEPHYIO IMOCIIeI0BaATEIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEpPX AHUSA U yuére
BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIINXCsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKON MOMOLIU
YUUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY NpPEIMETY.

du3uka SABISIETCS CHUCTEMOOOPA3YIOIIUM JJii E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
U3y4yaeMbIX XMMHEH, Ouosorueil, actpoHomue u (pusmyeckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEAOCTaBIsIeT HauOoJiee SICHbIE
oOpa3ipl NMPUMEHEHHUs] HAyYHOTO METOJAA IO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Onna w3 THaBHBIX 3a1ad  (pu3Myeckoro oOpa3oBaHUS B CTPYKType OOIIETo
00pa3oBaHus COCTOUT B ((OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON IPAMOTHOCTH U UHTEpeca
K HayKe y 00y4aromuxcsl.

N3yuyenue ¢usuku Ha 0a30BOM YpOBHE MPEANOJAracT OBJIAJICHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

Hay4HO OOBSCHATD SBIICHHUS,

OLICHMBaTh U  IOHUMATh OCOOEHHOCTM  HAyYHOTO  KCCIIEIOBAHUS;

MHTEPIPETUPOBATh JAHHBIE M HCIIOJIB30BaTh HAy4YHBIE JTOKa3aTesIbCTBA
JUTSL TIOJTYY€HUST BEIBOJIOBY.
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[enu n3yuyenus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa30BaHuUs ONPEETICHbI
B Konnenmuu mnpenonaBanus ydeOHOro mpeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3aUsIX Poccuiickoit Oenepannu, peATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBatenbHble  MPOrpaMMbl,  YTBepKAEHHOW  pemeHuem  Komeruun
MunuctepcTBa npocBemenus Poccuiickoit @eneparuu (mpotokod ot 3 aexkadps 2019 r.
No T1K-4BH).

Henu nzydyenust u3nKu:

npuoOpeTeHre MHTEepeca W CTPEMJICHUS OOYy4YalolmMXCs K HAyYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJAE TMO3HAHUS U (OpMHpOBAHHE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjbTaTa H3Yy4YEHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHUE TPEJACTAaBICHUN O PoOau (U3UMKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE TMPEJCTABICHUNH O BO3MOXKHBIX cepax Oyaymield npodeccuoHaIbHON
NEeSATEIbHOCTH, CBSI3aHHON C (PM3UKOW, MOATOTOBKA K JaJdbHEHIIEMY OOYYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTuKeHHne 3TUX LeNeld MporpamMmbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOIO OOILEro
00pa3oBaHUs 00ECTICUNBACTCS PEIICHUEM CIEAYIOIIUX 3a/ay:

NpHOOpeTEeHNEe 3HAHWKA O JWCKPETHOM CTPOSHUHW BEIIECTBA, O MEXAHHUYECKHUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETCHHE YMEHHMM OMNHUCHIBATH M OOBICHATh (DU3UUYSCKUE  SBJICHUS
C MCTIOJIb30BaHUEM TIOJTYICHHBIX 3HAHU;

OCBOEHHE METOOB PEIICHHUsI MPOCTEHIINX PacuETHBIX 3a7ad C HCIOIh30BAaHHEM
bU3MYEeCKUX MOICIICH, TBOPUYECKUX U MMPAKTUKO-OPHUCHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HAOMIOIaTh TPUPOIHBIC SBJACHUS W BBITIOJHATH OIIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAJIbHBIE MCCIECJOBAHUS C HCIOJIb30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE TIPUEMOB padboThl ¢ HHGOpPMaALIUEeH (PU3NUECKOTO COAEpKaHMS, BKIIOYAsI
uHOPMAITUI0O O COBPEMEHHBIX JOCTIDKEHUSX (U3HKH, aHAIU3 W KPUTUYECKOE
OlICHUBaHUE UH(OpMAIIIK;

3HAKOMCTBO CO cdepamu TPOGECCHOHAIBHOM ACATEIBHOCTH, CBS3aHHBIMU
¢ (u3MKOW, W COBPEMEHHBIMH TEXHOJOTHUAMH, OCHOBAaHHBIMH Ha JOCTH)KCHHSIX
(bu3MYEeCcKO HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro
obpaszoBanust orBoautTcs 238 yacoB: B 7 kiacce — 68 vacoB (2 waca B HeIemo),
B 8 kitacce — 68 yacoB (2 yaca B Hezenmo), B 9 kinacce — 102 yaca (3 yaca B Hezeno).

[IpennaraemMslii B mporpamme 1o Gpu3uke nepeyeHb 1ad0paTopHbIX paboT U ONBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, YYUTeNlb JelaeT BbIOOp MPOBEIACHUS
7a060paTOpHBIX pabOT © OMBITOB C YYETOM WHAMBUAYAIbHBIX OCOOCHHOCTEH
oOydJaroumxcsi, CIHCKa O3KCIEPUMEHTAIbHBIX 3aJlaHul, MpeajiaraéMblX B paMKax
OCHOBHOT'O FOCYJJapCTBEHHOT'0 3K3aMeHa Mo (pU3HKE.
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COAEPXAHUE OBYUEHUA
7 KIIACC
Paznen 1. ®u3uka v €€ poJib B NO3HAHMH OKPYKAIOLIEr0 MUPA
®usuka — Hayka O mnpupone. SBimeHus npupoxasl. PU3NYECKHE SBICHUS:

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

Kak ¢wu3uka w© Jpyrue eCTECTBEHHbIE HAayKH  H3Y4alOT  IPHUPOAY.
EcTecTBEeHHO-HAYUYHBIN METOJ] IO3HAHUS: HA0II0AEHUE, IOCTAHOBKA HAYYHOT'O BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT IO IPOBEPKE TMIIOTE3, O0BICHEHUE HAOII0AAEMOTO
siBieHus. Onucanue PU3NuecKux sSIBICHUM C IOMOIIBIO MOJCIICH.

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

Jlabopamophvie pabomwi u onvimol

OrnpeneneHue 1EHbI ASJICHUS IIKaIbl U3MEPUTEILHOT0 Mprudopa.

N3mepenue paccTosiHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPOTO TENA.

Ornpenenenue pa3MepoOB MabIX TEl.

N3Mmepenue TemnepaTypbl PYU NOMOILHU KHUAKOCTHOTO TEPMOMETPA U AaTUHKA
TeMIepaTyphbl.

[IpoBenenne uccneqoBaHus MO MPOBEPKE TMIOTE3bI: NAIBHOCTh MOJETA 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
JIACKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHue yactul BemecTBa. CBsA3b CKOPOCTH ABUKEHUS YACTHIL] C TEMIIEPATYPOH.
BbpoyHoBckoe aBuxenue, nudysus. BzanmoeiicTBre yacTull BEUIECTBA: NPUTKEHHE
Y OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH H TBEPABIX
(KpUCTaIIMYeCKUX) Tel. B3auMocBsi3b MEXKIy CBOMCTBAMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U KX aTOMHO-MOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Llemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHXKCHUSI.

Ha6mronenue nuddyszun.

HaOnronenue sBneHui, OOBACHSIOMMXCS MPUTHKEHUEM WIA OTTAJIKUBAaHUEM
YaCTHUI] BEIIECTBA.
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Jlabopamopnvie pabombi u onvimol
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnBITH IO HAOTIOJEHUIO TEIIJIOBOTO PACIITMPEHHUSI Ta30B.
OnpIThl IO OOHAPYKEHUIO JEHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSAKEHUS.

Paznen 3. /IBu:xkeHHe ¥ B3aUMoO/ieiicTBHE TeJl

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

SBnenue nHepuuu. 3aKOH HHEpIMU. B3auMoaeicTBIE Tell Kak IPUYMHA U3MEHEHUS
CKOPOCTH JIBWJKECHHs 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.
M3mepenune Cuitbl ¢ TOMOIIBIO THHAMOMETpA. SIBIICHNE TATOTEHUS U CHiIa TshKecTH. Crita
TSDKECTH Ha Ipyrux miaHerax. Bec tena. HesecomocTs. CnoxeHHE CHII, HalIpaBIEHHBIX
no ogHoM mpsimMon. PaBHogmenctByromas cuin. Cuna TpeHus. TpeHHE CKOJbXEHUs U
TpEHHUeE NMOKosl. TpeHne B IpUpPOJE U TEXHUKE.

Jlemoncmpayuu
Habmronenne MexaHM4eCKOTo JBMKEHUS Tea.
N3mMepenre ckopoCcTH NPSIMOJIMHEHHOTO JIBUYKEHUSI.
HaOntonenue siBieHUs] THEPIUU.
HaOnronenue nu3MeHeHus: CKOPOCTHU MPU B3aUMOICUCTBUHU TeJ.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEII.
CrioxeHune cuil, HalpaBJIEHHBIX 110 OJTHOW MPSIMOM.

Jlabopamophwvie pabomwl u onvimol

OrnpeneneHne CKOPOCTH PaBHOMEPHOTO JABUKEHUS (IIapUKA B KUIKOCTH, MOJEITU
IIEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

Omnpenenenre cpeHEN CKOPOCTH CKOJBKEHUSI OpyCcKa WM IapuKa 10 HAaKJIOHHOU
MJIOCKOCTH.

Ornpenenenue IOTHOCTH TBEPIOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh PACTSHKEHUS (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 YyBEIWYEHMs JAaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJICHUA raza oT 00béMa, Temnepatypsl. [lepenaua naBiaeHus TBEPAbIMU
TelaMH, SKMAKOCTSIMM M Tra3amu. 3akoH Ilackansa. IIHeBMaTuMueckue MalIUHBIL
3aBUCUMOCTb JIaBJICHUSI JKUAKOCTH OT TiyOuHbl. ['MapocTaTMueckuid mnapajokc.
Coobmiaromuecst cocyabl. [ napaBinyeckue MEXaHU3MBI.

Atmocdepa 3emnu u armochepHoe AaBieHue. [IpUYMHBI CyHIECTBOBAHHUS
BO3QylIHOW 00osouku 3emau. OnbiT Toppuuemu. M3mepenne atMocpepHOro
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JaBJICHUS. 3aBUCUMOCTbh aTMOC(EPHOTO JAABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MEepeHus aTMOC(HEPHOTO TABJICHHUS.

JlelicTBUE KUIKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJ0. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxominaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

Coobmraromuecs CoCy/bl.

['mnpasnrueckuu mpecc.

[IposiBienue nercTBUsE aTMOC(EPHOTO TaBIICHHUS.

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

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUKOCTH.

VYcioBue T1UIaBaHusl TeN: IUIABAHUE WA TOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOUIEHUSI IIJIOTHOCTEN TeNa U KUJIKOCTH.

Jlabopamophvie pabomwl u onvimol

HccnegoBanne 3aBUCHUMOCTH Beca Telna B BOAE OT OOBEMa MOTpYKEHHOU
B KUJKOCTb 4aCTH TEJA.

OmnpeneneHre BBITAIKUBAIOMICH CHUJIbI, ACHCTBYIOIIEH Ha TeNO, MNOTPYXKEHHOE
B KUJKOCTb.

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

OnbITHl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMUBAIOIICH CUJIbI, JEHCTBYIOIIEH
Ha TEJO B JKUJIKOCTHU, OT 00bEMA OTPYKEHHOM B HKUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
KUIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKU U OIPENEIICHUE €€
rpy3000ABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTb. JHEPIusi

Mexanuueckasi padbota. MOIIHOCTb.

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

Mexanunyeckas sHeprusi. Knnetndeckas u noTeHIpaibHas sueprus. [Ipespamienue
OJIHOT'O BUJIa MEXAHUYECKOM SHEPTUH B APYTOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomvi u onvimol

Omnpenenenre paOOTHl CHJIBI TPEHUS TP PABHOMEPHOM JBIDKEHUHM TeJa
110 TOPU30HTAIILHON TOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECUS pblUara.
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N3mepenne KII/1 HaKIIOHHOM TIIIOCKOCTH.
M3yuyeHune 3ak0Ha COXpaHEHUSI MEXAHUYECKOW SHEPTUH.

8 KJIACC

Pa3nen 6. TenioBble ABJIeHUSA

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

Mopenn  TBEPAOro, KUAKOTO M  Tra3o00pa3HOr0  COCTOSIHUM  BELIECTBA.
Kpucrannnueckue u amopdusie Tena. OObSICHEHHE CBOMCTB TIa30B, JKUIKOCTEH WU
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUI MOJIEKYJIIPHO-KMHETUYECKON Teoprun. CMauyrBaHUe
Y KalWUISIPHBIC ABJICHUSA. TEIIOBOE PAaCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABMKEHUS YaCTHLL.
Buytpennss sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEH 3HEpPruM: TEIJionepenaya u
coBepiieHHe paboTel. Buael Temionepenayu: TEIJIONPOBOJAHOCTb, KOHBEKIUS,
U3JIy4YCHUE.

KonuyecTBo TemioTel. YenpHas TEIUIOEMKOCTh BellecTBa. 1emiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. I[lnaBneHue m oTBepaeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YAenbHas TeruioTa IuiaBieHus. [lapooOpazoBanue u
koHgeHcauus. Mcnapenue. Kunenue. VYaenbHas Temiota mapooOpa3oBaHMS.
3aBUCUMOCTH TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxnocTh BO3myxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUS.

[Tpuntuner padoTs! TermoBeix aurateneit KIJ[ remmoBoro aeurarens. TemnoBsie
JIBUTATEIN U 3aIATa OKPYKAIOIIEH CPEeIbl.

3aKOH COXPaHEHHUsI U IIPEBPALLECHHS SHEPTHH B TEIJIOBBIX IPOLECCAX.

Jlemoncmpayuu
Habmtonenue OpoyHOBCKOTO JIBHXKCHUS.
Ha6mronenue nuddyszun.
Habmronenue siBjeHU CMauyuBaHUS U KaWJLIIPHBIX SBICHUM.
Habmronerune TenioBoro pacmpeHus Te.
N3MeHeHne naBieHusi raza MNOpu HM3MEHEHUHM O0BEMAa W HAarpeBaHUU WM
OXJIAXKICHUH.
[TpaBuia u3mepeHus TeMIepaTyphl.
Bunbl Tenonepenayn.
OxnaxaeHue P COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiieHnr pabOThI BHEIITHUMHU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMUYHBIX 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.

OMnBbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM caxapa.

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

Omnpenenenre naBieHus BO3AyXa B OaIOHE IITTPHIIA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs WIH OXJIAKICHUS.

[IpoBepka ruMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue naMeHeHusl BHyTPEHHEW SHEpTUM Tela B pe3yJibTare TeIIonepeaun
Y paOOThI BHEIIHUX CHII.

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

OnpeneneHrne KONMMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJON MpH TEIIOOOMEHe
C HArpeThIM METATNYECKAM LIJIAHAPOM.

OnpenenenHne yIeapHOM TEMIIOEMKOCTH BEILIECTBA.

Hccnenosanue nporecca uCapeHus.

OnpeneneHre OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Ornpenenenue yaenbHOM TEIIOTHI ILUIABICHUS JIbJA.

Pa3znen 7. DinekTpuvecKkue U MATHUTHBIE SIBJIEHUSI

Onektpuzanus Tenl. J[Ba poaa dSIEKTpUYECKUX 3apsaloB. BiaumopelictBue
3apspKeHHBIX Tesl. 3akoH KyoHa (3aBUCUMOCTh CHIIBI B3aUMOCHCTBHS 3aPSyKEHHBIX Tl
OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY TEIaMH).

OnekTpuueckoe mojne. Hanpsok€HHOCTh  anekrpuueckoro mois.  [IpuHiun
CYNEPIO3ULINH dJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YpPOBHE).

Hocurenu »siekTpuueckux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUUYECKUN  3apsi.
Crpoenne atoma. [IpOBOAHMKN M IHUAIEKTPUKH. 3aKOH COXPAHEHHsS JIEKTPUYECKOIO
3apsza.

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

Onektpuueckas uenb. Cujla Toka. DIeKTpuueckoe HanpspkeHue. COnpoTHBIIEHUE
IPOBOJHUKA. YJIETBHOE COINPOTHBIICHHE BellecTBa. 3akoH Oma mid y4dacTKa LEIH.
[TocnenoBaTenpHOE M APAJUIEIBHOE COEMHEHHUE POBOIHUKOB.

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

[TocrosiHHBIE MarHuThl. B3anmonelcTBUE NOCTOSHHBIX MAarHUTOB. MarHmTHOe
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. lcmosib30BaHWE AICKTPOABHUraTeel B TEXHUYECKUX  YCTPOWMCTBAX U
Ha TPAHCIOPTE.

Onbitel @apanes. SIBIeHHE 3IEKTPOMarHUTHOM HMHAYKUMHU. IIpaBuno Jlenua.
Onekrporenepatop. CrocoObl MOMYYSHUST AIEKTPUUESCKOW SHEPTHH. DJIEKTPOCTAHIIUN
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DJIeKTpU3aLUS TEN.
JIBa poaa aNEKTPUYECKUX 3aPSAI0B U B3AUMOACHCTBUE 3aPSKCHHBIX TEIL.
Y CTpONCTBO M AEHCTBUE IIEKTPOCKOIIA.
DJIeKTpocTaTU4YeCKass MHIYKIIUSI.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJIOB.
[IpOoBOIHUKH U JTUATIEKTPUKH.
MonennpoBaHre CHIOBBIX JUHUAN 3JIEKTPUUECKOTO TTOJIS.
M cTOYHUKH TTOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B )KUIKOCTH.
["a30BbIi pa3psi.
N3mepenne cuitbl Toka aMIepMeTPOM.
N3mepenne 3neKTpruiIeCcKOro HarpsKeHUs BOJIbTMETPOM.
Peocrar u MmarazuH CONpOTUBIICHUI.
BzaumoelicTBr€E TOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
MoaenupoBaHHe MArHUTHBIX MMOJIEH TTOCTOSTHHBIX MAarHUTOB.
OnbIT Opcrena.
MarauTHoe 1oJje Toka. DIEKTPOMarHur.
JlericTBME MAarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEb MMOCTOSIHHOIO TOKA.
HccnenoBanue siBIeHUS 3EKTPOMArHUTHOW UHAYKLIHH.
OnbiTel @apajes.
3aBUCHUMOCTb HANPABIEHUS UHIYKIIMIOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHHUS.
DJIEKTPOre€HEePaTOP MOCTOSTHHOTO TOKA.

Jlabopamophvie pabomwl u onvimol
OnbITH IO HAOTIOACHUIO DJIEKTPU3AIUH TEJl MHAYKIINEH U IIPU COMMPUKOCHOBEHUHU.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKYU U JTUDJICKTPUKH.
COopka 1 mpoBepka paboOThI IEKTPUIESCKOM IIEMTH TOCTOSHHOTO TOKA.
H3mepeHue u peryIupoBaHue CUJIbI TOKA.
N3mepenne u peryampoBaHUE HAMPSHKEHUS.
HccnemoBanne  3aBUCHUMOCTH  CHJIBI  TOKa, HIYIMIETO  4Yepe3  Pe3UcCTop,
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 Jj1st CUJIbI TOKA MPU NApaJLIEIbBHOM COEIUHEHUH PE3UCTOPOB.

Onpenenenre pabOThI 3AEKTPUUECKOT0 TOKA, HIYIIETO YepPE3 PESUCTOP.

OnpeneneHre MOIMHOCTU AJIEKTPUUECKOT0 TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH  CWJIBI  TOKa, MAYLIEr0 4Yepe3  JaMIIOUKYy,
OT HaNpsHKEHUS HA HEM.

Onpenenenue KIIJ[ Harpesarens.

UccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydenne MarHuTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB MPU UX OOBETUHEHUH U
pa3icliCHUHN.

Uccnenosanue nelcTBUS 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO 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 uzydeHue padoThl JJIEKTPOABUTATENS.

Nsmepenue KII] anexTpoaBuraTenbHON YCTAHOBKH.

OMNBITHI IO UCCIIEIOBAHUIO SIBJICHUS DJICKTPOMArHUTHOM MHIYKIIMU: UCCIIECIOBAHUE
W3MEHEHUI 3HAYCHHS U HAIIPaBJIEHUS UHAYKIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanudeckue siBJIeHUsI

Mexanunueckoe  JABWKEHHE. MarepuaiibHas  Touka. (Cucrema  OTcYETa.
OTHOCUTENBPHOCTh ~ MEXAHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  NPSMOJIMHEHHOE
nBr>keHue. HepaBHoMmepHOe mnpsiMoinHEHOE ABWKeHHE. CpenHsss U MTHOBEHHAas
CKOPOCTH T€Jia NPU HEPABHOMEPHOM JIBUKEHHM.

VYckopenne. PaBHOyckOopeHHOE TIpsiMOJIMHEHOe JABKeHne. CBOOOAHOE MajicHUE.
OmnpiThl ["anunes.

PaBHOMepHOEe JnBMXKEHHME TO0 OKpyxHocTH. [lepmon u yacrora oOpamieHus.
JIunerHasa 1 yriaoBas CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepsbiit 3akoH Hperorona. Bropor 3axkoH HeroroHa. Tperuin 3axkoH HprotoHa.
[IpuHIMII CyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJBXKECHUSA, CHIIA
TPEHUS MMOKOSI, IPYTUE BUJIbI TPCHUSI.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUSI.
JBmxenune mnanetr Bokpyr Connua. IlepBas kocMmuueckas ckopocth. HeBecoMocTh u
MEPETPY3KHU.
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PaBHOBecue wMmarepuanbHON TOUkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpallleHusa. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynsc Tema. M3mMeHeHne wummysnbca. VMIynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTUBHOE ABMKECHUE.

Mexannueckass paboTa 1 MOIIHOCTh. PaboTa cui TsKecTH, YNpPyrocTd, TPEHUS.
CBs3b sHepruu u padotsl. [loTeHManbHas 3Heprus Teina, MOJAHATOro Hajl MOBEPXHOCTHIO
3emud. [loTeHnmanbHas sHEprus cxarou npyxuHbl. Kunetnueckas sHeprus. Teopema
0 KUHETHUYECKOU 3HEpruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPrUu.

Jlemoncmpayuu

Habnronenne MexaHnyecKoro JBMKEHUS TENa OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHUE MyTEN U TPACKTOPUN ABUKEHUS OJHOTO U TOTO K€ TEJIa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IIPSIMOIMHENHOTO JBUKEHMUS.

Hccnenoanne npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Hab6utoienue nBU»KeHus Tela o OKPYKHOCTH.

HaGnrogeHue MexaHUYEeCKUX SIBJIEHUM, MPOUCXOISAIIMX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCHUTEIILHO KaOWHETa
buzuKy.

3aBUCUMOCTb YCKOPEHUS TENa OT MACChI TEJIA U ACUCTBYIOIIEH Ha HETO CUJIBI.

HaGnronenue paBeHcTBa CHIT TPU B3aUMOJEHCTBUH TET.

N3meHenue Beca Tena Mpu yCKOPEHHOM JBHKECHUM.

IIepenaya umiryabca npu B3auMOJECHCTBUU TEJL.

[IpeoOpa3zoBaHus SHEPTUH MTPU B3aUMOJECHCTBUU TEIL.

CoxpaHeHne UMITYJIbCa ITPU HEYTIPYTOM B3aUMOJICCTBUH.

CoxpaHeHne uMITyJbca Mpu a0COMIOTHO YIPYTOM B3aUMOECHCTBUU.

HabutoieHue peakTHBHOTO IBHKEHUSI.

CoxpaHeHHne MEXaHU4YEeCKOM SHEPTUU MPU CBOOOTHOM IMa/ICHUH.

CoxpaHeHHE MEXaHMYECKOM DSHEPrUM IpU JBWKEHUHM Tela MOJA ACHCTBHUEM
MPY>KUHBI.

Jlabopamophvie pabomwl u onvimol

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

Omnpenenenre cpeHEl CKOPOCTH CKOJIBKECHUSI OpycKa WU JIBIDKCHHS IIapHUKa
I10 HaKJIOHHOM IIJIOCKOCTH.

Omnpenenenre yCKOPeHUs Teja MPH PaBHOYCKOPEHHOM JBWKCHUH MO HAKJIOHHOU
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBHYKEHUH
0e3 HayaJIbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadaJIbHOU
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJi HEYETHBIX YHCETI, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHU OJIMHAKOBHI.

12
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Uccnenoanne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBXKEHHUS OT CHJIbl HOPMAJIBHOTO
JTABJICHUS.

Onpenenenue K03hHULIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenre KECTKOCTH PYKUHBI.

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

Omnpenenenre padOThl CUIIBI YIPYTOCTUA TPHU MOABEME Ipy3a C UCIOJIb30BAHUEM
HEIMOJBM)XHOTO U MOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Pa3nen 9. Mexannuyeckue K0J1€0aHUS U BOJTHBI

KonebarenbHoe npmkeHne. OCHOBHBIE XapaKTEPUCTUKH KoJICOaHMM: TepHOf,
4acToTa, aMIUINTyJa. MaremMaTW4ecKud W TNPYXKUHHBIA MasTHHUKU. [IpeBpamienue
SHEPruu MpH KoJeOaTeIbHOM JBUKCHUU.

3aryxarone kojiebanus. BeiHyXaeHHbIE KoneOaHus. Pe3onanc. Mexanuueckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKUX BOJIH. [IpomonpHBIE M MoOnepedHbie BOJIHBL J[JinHA
BOJIHBI M CKOpPOCTH €€ pacnpocCTpaHCHHs. MeXaHM4YeCKue BOJHBI B TBEPIOM TeEIIE,
CEHCMHUYECKHUE BOJIHEI.

3ByK. I'poMKocTh 3Byka W BbIcOTa TOoHA. OTpakeHue 3Byka. MHPpa3Byk wu
YIBTPa3BYK.

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

Jlabopamophwvie pabomwl u onvimol

Omnpenenenre YaCTOTHI M IEpHOIa KOJIeOaHUH MaTEMaTHICCKOTO MasTHUKA.

Omnpenenenre 4aCTOTHI M EpUOa KOJIEOAaHUHN IPYKUHHOTO MasiTHUKA

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

HccnenoBanue 3aBUCHMOCTH TepHOJa KOJIeOAHWUH TIPYKUHHOTO MAasTHHKA
OT MaccChl Tpy3a.

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

OnbITHI, JEMOHCTPUPYIOUINE 3aBUCHUMOCTh MEpHOAAa KOJCOaHWH TPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI.

H3mepenue yckopeHus: CBOOOTHOTO TIaICHHUS.

Pa3nen 10. DiieKTpoMarHuTHoE MoJjie M 3JIeKTPOMATHUTHbIE BOJIHBI

13
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DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHUTHbIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. 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 TeleoHa.

Pa3nen 11. CBeToBble ABJIEHUS

JlyueBas mopmens cBera. Mcrounukn cBera. [IpsmonuneliHoe pacmpocTpaHeHue
ceera. 3armenuss ConHua u Jlynel. Otpaxkenue cBera. [lnockoe 3epkano. 3akoH
OTPaKECHUS CBETA.

IIpenomnenue cBera. 3akoH ImpenomieHuss cBera. I[lomHoe  BHyTpeHHee
OoTpakeHue cBeTa. Mcrnosib30BaHUE MOJHOTO BHYTPEHHErO OTPAKEHHSI B ONTUUYECKUX
CBETOBOJAX.

JIunza. Xox nmydeit B nuH3e. Ontuyeckas cucteMa (oToarnmapara, MUKpPOCKONa U
Teneckona. I'a3 kak onruyeckas cuctema. bim3opykocTs U JalIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cekTp. Onbitel HetoToHa. Cri0KeHNe CTIEKTPaIbHBIX
uBeToB. /lucnepcus ceera.

Jlemoncmpayuu
[IpssMonMHEHOE pacIpOCTPaHEHHE CBETA.
OtpaxkeHue cBeTa.
[Tonyuenne n300pa>keHUl B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
Onrtuueckuii CBETOBO/I.
Xon iaydeil B coOuparoiiei JInH3e.
XO0J1 Tydeu B paCCEUBAIOLIEN JIMH3E.
[Tomyuenue n300paskeHUi C MOMOIIBIO JIUH3.
[Tpuntun neiictBus GoroanmapaTa, MUKPOCKOIIA M TEIIECKOTIA.
Mopenn riasa.
Paznoxxenue 6eyoro ceeTa B CEKTP.
[Tomy4yenue 6emoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamophvie pabomwl u onvimol
HccnenoBanue 3aBUCMMOCTH yIJIa OTPaXKSHHS CBETOBOTO JIy4a OT yIJjia IacHusI.
W3ydeHne xapaKTepUCTHK U300pakeHUs IIpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yTJa MPEJIOMIICHHSI CBETOBOTO JIyda OT yTIJia MaJIeHUs
Ha TPAHMIIC «BO3TYX—CTEKIION.
[Tomy4yenune n3o0paxeHut C MOMOIIBIO COOMPAIOIIECH JTNH3HI.
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Omnpenenenre (OKYCHOTO PACCTOSIHUAS U ONTUYECKOM CHITBI COOMPAIOIIEH JTHH3BI.

OnbITHI IO Pa3IOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnbITH 0 BOCIPUATHUIO 1[BETA MIPEIMETOB MPU UX HAOIIONCHUU Yepe3 LIBETOBBIC
(UIBTPBI.

Pa3nen 12. KBanToBbI€ sIBJIeHHUS

Omnswitel Pezepdopna u mnmaHetapHass monenb aromMa. Mogenb artoma bopa.
Hcnyckanue u noriomnieHue ceeta aroMoM. KBaHThI. JInHEYaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usinydeHus. CTpoeHrne aTOMHOTO si/ipa.
Hyxnonnas Mmogens atomHoro sijpa. M3oronsl. PaguoaktuBHeie nipeBpanienus. [lepron
IIOJTypacIiajia aTOMHBIX SIAEP.

S nepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YHCENl. DHEPIHUs
CBA3M aTOMHBIX szep. CBsA3b Macchl M dHepruu. Peakuuy cuHTE3a W JEIEHUS sIEp.
Ncrounuku sneprun ConHua u 3BE31.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIy4YCHUNM Ha JKHUBBIC
OpPTaHHU3MBI.

Jlemoncmpayuu
CnexTpbl U3Ty4EeHHS U TOTIIOIMICHUSI.
CrekTpbl pa3IuvyHbIX Ta30B.
CnekTp Bogopoa.
Hab6nronenue TpekoB B kamepe Bunbcona.
PaboTa cuéTurka HOHU3UPYIOIIUX U3TYUCHUH.
Peructpanus uzinyueHust IpupoOaHBIX MUHEPATIOB U MTPOAYKTOB.

Jlabopamophvie pabomwl u onvimol

Hab6nroaeHue CIuIONIHBIX ¥ IMHEHYAThIX CIICKTPOB M3TyUYCHUS.

HccnenoBaHue TPEKOB: M3MEPEHHE SHEPTUM YACTHIBI 10 TOPMO3HOMY IIyTH
(o pororpadusam).

H3mepenue paarnoakTUBHOTO (poHa.

IToBTOPUTEIBHO-0000 1AM MOAYJIb

[ToBTOpUTENHEHO-00001IAIOMIMKA MOAYJIb TpPEeIHAa3HAYeH JJIi CUCTEMATU3aLMU U
000011IeHHs] TMPEIMETHOTO COAEpPKAaHUS M OIbITa JEATEIbHOCTH, MNPUOOPETEHHOTO
OpyU HW3YYEHUU BCEro Kypca (GU3MKMA, a TakkKe I MOJATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY 2K3aMeHY 10 (PU3HKE JJI1 00yUarOIIUXCsl, BEBIOPABIINX ATOT YueOHBIN
IpPEIMET.

[Ipy W3ydyeHHH OAHHOTO MOAYJS PEATUZYIOTCSI U CUCTEMATU3HPYIOTCS BHUIBI
NeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHEeYMBAETCS [OCTHXKEHUE IMPEIAMETHBIX H
MeTaIpeIMETHBIX IUTAaHUPYEMBIX pe3ynbTaToOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB MCCIIEIOBAHUS
SIBJICHUI TIPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3NUECKUE SABJICHMUS,
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NPUMEHSISL TIOJIyYEHHBIE 3HAaHMS, pEllaTh 3aJauyd, B TOM YHCIIE KAa4eCTBEHHbIC U
DKCIIEPUMEHTAJIBHBIE.

[TpuHIMITHAIBHO AEATEIBHOCTHBIN XapaKTep JAHHOTO pa3esia peaanu3yeTcs 3a CUET
TOT0, YTO OOYYAIOUIUECS BBHIMOJHSIOT 3a/1aHUs1, B KOTOPBIX UM MPEJIaraeTcs:

HA OCHOBE MOJIyYE€HHBIX 3HAHUW Pacro3HAaBATh U HAYYHO OOBSACHATH (PU3UUYECKHE
SBJICHUS B OKPYXAIOIIEH TPUPOJIE U ITOBCETHEBHOM KU3HU;

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

OOBSICHSATh HAy4YHbICE OCHOBBI HaMOOJIEe BAXHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUW, HalpUMEp, MPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPALICHHS W COXPAHEHUS BCEX HM3BECTHBIX BHUJIOB
DHEPIUH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

W3ydyenne Qu3ukd Ha ypoOBHE OCHOBHOTO OOIIEr0o 0Opa3oBaHHUs HAaIPaBJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIPEIMETHBIX U TPEAMETHBIX 00pa30oBaTeIbHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare m3ydeHus (U3NKUM HAa ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
y oOyuaronierocst OyayT cqpopMUpOBaHbI CIEIYIONINE TUYHOCTHBIE PE3yJIbTAaThl B YACTH:

1) naTpUOTHYECKOT0 BOCTUTAHUA:

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 AaKTUBHOMY YYacTHIO B OOCYXJICHUH OOIIECTBEHHO-3HAYMMBbIX
U OTHUYECKUX TPOOJIeM, CBS3aHHBIX C MPAKTHUYCCKUM TPUMEHEHUEM JIOCTIKECHUN
busuKy;

OCO3HAHWE BAXKHOCTU MOPATLHO-3TUYECKUX MPUHIIUIIOB B ACSTEIIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHHUS:
BOCIIPUATHE OCTCTHYCCKUX KauyecTB (DU3MUECKONM HayKd: €€ TrapMOHHYHOIO
IOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMS:

OCO3HaHUE LIEHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HaHUs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUILIEW COCTABIISIONMIEH KYJIbTYPHI;

pa3BUTHE HAy4yHOH JI0OO3HATEIBHOCTH, MHTEpECa K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

5) bopmMupoBaHus KYJbTYPbI 310POBbsI H SMOIMOHAIBLHOT0 GJIATONIOTYIHsI:
OCO3HaHWE ILIEHHOCTM Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BaXHOCTU TpaBuUil 0€30MacHOTO MOBEACHHUS Ha TPAHCIIOPTE,
Ha JIOPOTax, C MIEKTPUIECKUM U TEIUIOBBEIM 000PYI0BAaHUEM B JOMAIITHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBBIKa pedIeKCHHU, MMPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TaKOro e MpaBa y APyroro YeJaoBeKa;

6) TPyA0BOr0 BOCIIUTAHMS :

aKTUBHOE Yy4yaCcTHE B PCIICHUM MPAKTHUYECKUX 3amad (B paMKax CEMbH,
00pa30BaTe/IbHOM OpraHU3alMK, Tropoja, Kpas) TEXHOJOTHYECKOH W COIMAaIbHOM
HAINpPaBJICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (U3UUECKUX 3HAHUIA,

HHTEPEC K MPAKTUIECKOMY HU3YUCHHIO MTPODECCHA, CBA3aHHBIX C (PU3UKOI;
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7) 3K0JIOTHY€CKOT0 BOCIUTAHMSA:

OpHEHTaIs Ha pUMEeHeHne PU3NUECKUX 3HAHUUN 7S pelieHus 3a1ad B o0jgacTu
OKpY>Kalollel cpepbl, INIaHUPOBAHMSI TOCTYIIKOB M OLIEHKU X BO3MO>KHBIX MTOCIIEICTBUI
IUIsL OKPY’KaIOIIeH CpeIbl;

OCO3HaHUE III00ATFHOT0 XapaKTepa AKOJIOTHIECKUX MPOOJIEM U IMyTeH UX peleHus;

8) amanTanuu K U3MEeHAIOIMMCS YCIOBHAM COIHAILHOW W MPUPOIHOM Cpeabl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPHW BBITIOJIHCHUH HCCICIOBAHUN U MPOCKTOB
(bU3MYeCcKOi HAPaBIEHHOCTH, OTKPBITOCTD ONBITY M 3HAHUSM JIPYTHX;

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEeIbHOCTD;

OTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHuCjIe POpMYTUPOBATH UIEH,
MIOHSATHUSI, TUTIOTE3BI O PU3UIECKUX OOBEKTAX U SIBJICHUAX;

OCO3HaHME JEe(PHUIIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETCHTHOCTEH B 00J1acTH
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 BJIMSHUS Ha OKPYKAIOIIYIO CPEIY, BO3MOKHBIX
rJ1I00aJIbHBIX ITOCIEACTBHUH.

METANIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe ocBoeHUs MporpamMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust 'y  oOywatomerocas  OyayT  cOpMHpPOBAaHbI  METaNpeIMETHbIE
pe3yNbTaThl, BKJIIOYAIONIME TO3HABaTeNbHBIE YHHUBEpPCAIbHBIE YYEeOHBIC ACWCTBUSA,
KOMMYHHUKATHBHbIE YHUBEPCAIbHBIE YIeOHBIE ACHCTBUSA, PETYJSITUBHBIE YHUBEPCAbHBIC
y4eOHbIE 1eUCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JeHCTBUS
ba3oBble joruueckue JeMCTBUSA:

BBISIBIIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUM);

yCTaHABJIMBATh CYIIECTBCHHBIN MPHU3HAK KIIACCU(PHUKAIIMN, OCHOBAHHUS
JJ1s1 000OIIEHUS ¥ CPAaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B paCCMaTPUBAEMbIX (DaKTax, JaHHBIX
Y HAOJTIOICHUSIX, OTHOCSIIIUXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBIIATh IPUYMHHO-CJICICTBEHHBIC CBS3H MPU MU3yUYCHUU (HU3HUECKUX SBICHUN U
MPOIIECCOB, JIENaTh BBIBOJBI C HCIOJIH30BAHUEM JICTYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUCHHA, BBIJIBUTATH TUIIOTE3bI O B3AUMOCBSI3SIX (PU3NUECKUX BEIUYHH,

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHus ydyeOHOW (Qu3nYecKod 3amauu
(cpaBHEHUE HECKOJBKUX BApUAHTOB PEIICHHsI, BEIOOp Hanboiee MOIX0SIIEeTo ¢ yU4ETOM
CaMOCTOSITENIEHO BBIJICTIEHHBIX KPUTEPHUEB).
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ba3oBble nccienoBaTe/bCKue 1eHCTBUSA!

UCTIONB30BaTh BOMPOCHl KaK HCCICNOBATEIbCKUH HHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH TIO CaMOCTOATEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3MYEeCKUil  OKCIEPUMEHT, HEOOJBbIIOe HCCIACAOBaHNEe (DUINICCKOTO SIBICHUS;

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

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

IIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (PUINICCKUX IMPOIIECCOB,
a Tak)Ke BBIIBUTATH TIPEIAINONOKEHHUS OO0 WX pa3BUTUM B HOBBIX YCIOBHUSAX 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, CHUCTEMATU3UPOBATb U  UHTEPIPETHPOBATb  HMH(POPMAIIHIO
Pa3IMYHBIX BUAOB U (OPM IPEICTABICHMS;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (hOpMY MpeAcTaBiieHUuss UHPOpMaLUU U
WUIIOCTPUPOBATh pPEIIAEMbIe 3aJa4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMiy, WHOMN
rpaduKoil ¥ UX KOMOUHALIUSIMHU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBUS:

B XOJi¢ OOCYXJEeHUsI Yy4eOHOTO maTepuaia, pe3yjabTaToOB J1a0OpaTOPHBIX padoT
U TIPOEKTOB 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl U BBICKA3bIBATh
ujieu, HaleJCHHbIE Ha peIIeHHWE 3a7aud W TOoJJEp)KaHHe OJiarokenaTeaIbHOCTH
OOIICHUS,

COTIOCTaBIIATh CBOM CYXJICHHSI C CYXICHHUSIMHU JIPYTUX YYaCTHUKOB JUAjora,
00Hapy»XKMBaTh pa3inuue U CXOACTBO MO3UIIUIA;

BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3yJbTaThl BBIMOJHEHHOTO (PU3UYECKOrO OIbITa
(9KCIIepUMEHTa, UCCIEA0BAHUS, IPOEKTA).

MMOHUMATh M UCIIOIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHIAUBUIYaTLHON pabOThHI
IIPY PEIIEHUN KOHKPETHON (PU3NYECKOi MpOoOIeMBbI;

IPUHUMATh LIEJM COBMECTHOU IEITEIIbHOCTH, OPTraHWU30BBIBATH JICHUCTBUS IO €€
JOCTUKEHHUIO: pacipeaessiTh PO, 00CYXKIaTh MPOIECCHl U Pe3yibTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOJIBKHUX JIFOJICH;

BBITNIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJUHUPYS CBOU JIEUCTBUSI C IPYTUMU WICHAMHU KOMAH/IbI;

OIICHMBATh KAadeCTBO CBOETO0 BKJIaJa B OOMUN MPOMYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(OPMYTMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.
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PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIE JEeHCTBHS
Camoopranusanus:

BBISIBIISITh MPOOJIEMBbI B KU3HEHHBIX U Y4YEOHBIX CHUTyalMsX, TPeOyIOUmx
JUIA pelieHus: GU3NIecKux 3HaHU;

OpPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAaX MPUHSITHS PElICHUN (MHAUBUAYAIbHOE,
MPUHATUE PEILICHUS B TPYIIIE, IPUHATUE PELICHUN TPYIIOi);

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

JieNaTh BIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

JaBaTh AICKBATHYIO OLICHKY CUTyallMy U IIpeJ1arath IUIaH €€ U3MEHEHMS;

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

BHOCUTh KOPPEKTHUBBI B JI€ATEIHOCTh (B TOM YHCII€ B XOJl BBIIOJHEHUS
(U3MYECKOr0 HCCIEOBAaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA L[N U YCIOBUIM.

CTaBUTh Ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJl€ CIopa WM JUCKYCCHH
Ha Hay4YHYI0 TEMY, TIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

MpU3HABaTh CBOE MPABO Ha OWIMOKY MpU pelIeHUuH (U3MYECKUX 3alad WU
B YTBEPKJICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOydenust B 7 KJacce NpeIMETHBIE Pe3ylnbTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh y O0YUAIOIIMXCSI YMEHHIA:

UCTIOJIb30BaTh TOHATHUS: (U3NYECKHE W XHUMHUYECKHE SIBIICHHS, HaOJIOJCHUE,
IKCIICPUMEHT, MOJICJIb, TUIIOTE3a, CAMHUIBI (PU3UYCCKUX BEIMYMH, aTOM, MOJICKYJa,
arperaTHbIe COCTOSIHHS BellecTBa (TBEpIOE, KHIKOE, Ta3000pa3HOe), MEXaHUYECKOe
IBW)KEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  NPSIMOJIMHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYyOmas cui, aedopmanus (ympyrasi, IUIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYbI;

paznmuyarh sBiaeHHuA (nud@dys3us, TEIUIOBOE ABMKEHHE YAaCTHI[ BEIIECTBa,
pPaBHOMEPHOE JIBIDKCHHE, HEPABHOMEPHOE JIBUKCHUE, WHEPIIUS, B3aUMOJICHCTBHE TE,
paBHOBECHE TBEPABIX TN C 3aKPEIUIEHHOW OCBhIO BpAIICHHS, Iepeaada IaBJICHHS
TBEPIBIMU TENAMH, KHUIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBICHHE, IJIaBaHUE Te,
IpEeBpalIeHUs] MEXaHUYECKOW SHEPIUU) 10 ONUCAHUI0 HMX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SIBICHHE;

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

ONMKCHIBATh HU3YYCHHBICE CBOMCTBA Te€l W (PU3MYECKHE SIBJICHUSA, HCHOIb3YS
¢duznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, IMyTh, CKOPOCTH,
CpeaHssi CKOPOCTh, CWJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC TENA, CWJIA TPEHMS, JABJICHUE
(TBEpIOTO Tena, KMUIAKOCTH, rasa), BBITAJKHUBAIOIIAs CHJIa, MEXaHW4Yeckas pabora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KUHETUYECKasl U TMOTCHIMAJIbHAs SHEPTus), NpU OMHCAHUM MPABUILHO
TPaKTOBaTh (PM3MYECKUI CMBICI HUCIIOJIb3YyEMBIX BEIMYHUH, MX 0003HAYEHUS U €IUHULIBI
(U3MYECKUX BEIIMYMH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIINE JaHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYIMMH BEIMYMHAMHU, CTPOUTh TIpaUKd H3YyUYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEIINYNH;

XapaKTEepHU30BaTh CBOICTBA TeJl, (PU3MUECKHUE SBJICHHS M IPOLIECCHI, MCIOIb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackaisi, 3akoH
ApxuMena, mpaBuIo paBHOBECHs pbluara (010Ka), «3070TO€ IPABUIIO» MEXAHUKH, 3aKOH
COXPAHEHUS MEXaHHYECKOM HSHEpPruM, MPH 3TOM J1aBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA W 3aIIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHHUE;

OOBACHATh (U3UYECKUE SBIICHUS, MPOLECChl M CBOMCTBA Tell, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa: BbIABISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 1-2 JOTMYECKUX I1aroB
¢ onopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (DU3UYECKUX SBIICHUM, (PU3HMUECKUX 3aKOHA HIIU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amauud B 1-2 AeCTBUSA, HUCMOJB3Ys 3aKOHBI U (DOPMYIIBI,
CBA3bIBaIONIME (PM3MUECKUE BEIMUYHUHBI: HA OCHOBE aHAJIM3a yCJIOBUSA 3a/1a4M 3alUChIBATh
KpaTKOe YCJIOBUE, MOJICTABIATh (PU3NUYECKUE BEIUYHMHBI B (OPMYJIbl U TPOBOJIUTH
pacuéThl, HAXOIUTh CIIPABOYHbIE JaHHBIE, HEOOXOUMBbIE JIsl PELLIEHUS 3a/1a4, OLICHUBATh
PEATUCTUYHOCTD MOJIYYeHHOU (PU3NYECKON BETMUNHBL;

pacno3HaBaTh MpPoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIU (U3UUYECKUX
METO/IOB, B OIIMCAaHWW HWCCIEAOBAaHUS BBLACIATH IPOBEPSEMOE IPEAINOIOKEHUE
(rumnotesy), pa3inyaTh U UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT, HAXOJUThH OITMOKH
B XO/I€ OIbITA, JI€JIaTh BBIBOBI 10 €r0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI 10 HAOIIOJAEHUIO (U3MUECKUX SIBICHUN WM (PU3MUYECKHX
CBOMCTB TeJ: (OpMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHHS, COOUPaTh YCTAaHOBKY
U3 MPEIJI0KEHHOT0 000PYA0BaHUs, 3aMUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHITbI
U TEMIIepaTyphl C KUCIOIb30BAaHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aNUCHIBAThH
MOKa3aHus MPUOOPOB € yUETOM 3a]aHHOM aO0COTIOTHOM MOTPEITHOCTH N3MEPEHUMH;

MPOBOAMTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMYUHBI OT JIPYron
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 HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIATU
CONIPUKOCHOBEHUS TEJ, CHJIbI YIPYTOCTU OT YIUIMHEHHUSI NPYKUHBI, BBITAIKABAIOLIEH
CHIBl OT 00BEMa TOTPYKEHHOW YacTH Tella W OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH T€Ja, OT TIIyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUI
IUIaBaHUsS TEJl, YCJIOBUM paBHOBECHUS pblyara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHHUH
y4eOHOI0 HCCIIEIOBaHUsA, COOMpaTh YCTAHOBKY M BBINOJHATh H3MEPEHMS, CIEAys
NPEIIOKEHHOMY  IUIaHy, (UKCUpPOBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCHMOCTH
¢u3nYeCKUX BETUYHMH B BUC MPEATOKEHHBIX TaOJMHUIl W TpaQHUKOB, AETaTh BBIBOJBI
IO pe3yJIbTaTaM UCCIICIOBAHMUS;

IPOBOJIUTHh KOCBEHHbIE M3MEpPEHMsI (U3NYECKUX BEIUYUH (MJIOTHOCTH BELIECTBA
KUJKOCTH W TBEPAOTO TeENa, CUJIa TPEHHUS CKOJILKEHUS, MaBJICHUE BO31yXa,
BBITAJIKMBAIOILAS CUJIA, IEMCTBYIOIIAS HAa MTOTPYKEHHOE B )KUJKOCTh TEJIO, KO3PPUIUEHT
IIOJIE3HOTO ACUCTBUS NMPOCTBIX MEXAHU3MOB), CIEAYs IPEII0KEHHON HHCTPYKLNN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCISATH
3HAYCHUE NUCKOMOM BEJIMYHUHBI;

co0iroaTh MpaBuja TEXHUKH O€30MacHOCTH Mmpu paboTe ¢ 1ad0paTOpHBIM
000py/1I0BaHUEM;

YKa3bIBaTh MPUHIUIBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOUIAIOIINECS COCY/Abl, OapOMETp, pbluar, MOJBUKHBIA U
HEMOJBW)XHBIN OJIOK, HAKJIOHHASI MJIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBLI JEUCTBUS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € OMOpPOl Ha MX omucaHus (B TOM 4YHMCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJOIIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcocC,
apeoMeTp), UCMOJIb3Yysl 3HAHUS O CBOWMCTBaX (DU3UYECKHUX SIBJICHUA U HEOOXOJUMBIC
(duznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH TMPUMEPHl (HAXOAUTh HMHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUM B TOBCEIHEBHOW >KU3HU MJi1 OOecredeHus
O0e3omacHOCTH TpU OOpamieHUH C NpudOpaMH MW TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEeHUs 3J0POBBS U COOJIIOICHUSI HOPM SKOJIOTMYECKOTO MOBECHUS B OKPYKAIOILIEH
cpene;

OCYIIECTBIISATH OTOOP MCTOYHMKOB WHGopManuu B HHTEepHETE B COOTBETCTBUU
C 33JJaHHBIM MTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUI U IyTEM CpaBHEHUS
pa3TUYHBIX UCTOYHUKOB BBIIEATH MH(POPMAIHIO, KOTOpas SBISETCS MPOTHBOPEUHUBOIN
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh TPU BBITIOJIHEHUHM YYE€OHBIX 3aJlaHUi  HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOro COJEpKaHUs, CIPaBOYHBIE MaTepuajbl, PECypChl CETH
WuTepHer, BiageTh Npu€MaMu KOHCIIEKTUPOBAHHUS  TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIC KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
2—3 UCTOYHUKOB MH(POpMaIU (PU3UUECKOTO COACPKAHUS, B TOM YUCJIE TyOJIUYHO
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JieNiaTh KpaTKue COOOIIeHHsI O pe3yibTaTax MPOEKTOB WM Y4YeOHBIX HCCIEeIOBaHUM,
IpU 3TOM TPaMOTHO HCHOJIb30BaTh M3YUYCHHBIN MOHSATHIHBIN ammapaT Kypca (U3HKH,
COIIPOBO’KJIATh BBICTYIUIEHUE NIPE3CHTALIUEN;

MIPY BBITIOJTHEHUH Y4E€OHBIX MMPOESKTOB U UCCIIEIOBAHUMN pacipeeNsaTh 00s13aHHOCTH
B TPYIIIIE B COOTBETCTBHUM C TOCTABICHHBIMHU 3a/1a49aMH, CJICIUTD 32 BBIIIOJIHEHNEM IIJIaHA
JNEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JACSITEIbHOCTb TIPYMIIbL,
BBICTpanBaTh KOMMYHHUKAaTHBHOE B3aNMOJICVICTBHE, YUUTHIBAasi MHEHUE OKPYKAOLIUX.

K koHiy oOyuyenuss B 8 kiacce mpeaMeTHble pe3yJbTaThl 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 3apsil, 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
(TEenI0MpPOBOTHOCTh, KOHBEKIIUSA, U3TYyUCHHE), DJICKTPU3ALMS TEJl, B3aUMOJICHCTBUE
3aps0B, NCHUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3AMMOJICUCTBUE
MarHuToB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, BJIEKTPOMAarHUTHAs
WHIYKIMSI) TI0 OINUCAHMI0 MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOUIUX JTAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SIBJICHUN B OKPYKArOIIEM
MUpe, B TOM 4ucjie (QU3nUecKue SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKCHUE U
KalWJUISIPHBIC SIBJICHUST B TPUPOJEC, KPUCTALIBI B mpupone, uznydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AJIEKTPUUECKUE SIBJICHUS B aTMOCc(epe, MIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiiu, Apeid MmoarocoB, pOjIb MATHUTHOTO MOJS JUIsl AKU3HU Ha 3emiie, MOJspHOe
CUSIHME, TpPH OTOM TNEPEBOJIUTH NPAKTUUECKYH0 3aJady B Yy4eOHYIO, BBIJICATH
CYIIECTBEHHBIC CBOMCTBA (TPU3HAKU) (PU3NUECKUX SIBJICHUI;

OTNUCBHIBATh HW3Y4YEHHbIC CBOMCTBA Tel M (PU3NUECKUE SBICHUS, HCIOIb3YS
dbu3nyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTrus, KOJUYECTBO TEIUIOTHI,
yaAelbHasl TEIUIOEMKOCTh BELIECTBA, yACJbHAS TEIUIOTA IUIABJIEHUSA, YJEJIbHAS TEIUIOTa
napooOpa3oBaHusl, yAelbHas TEIIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOTrO
JICUCTBUS TEIMJIOBOM MAIlMHBI, OTHOCUTENIbHAS BJIAXKHOCTHh BO3YyXa, AJIEKTPUUYECKUUN
3apsij, CUJIa TOKA, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIIEHUE ITPOBOAHUKA, YAEIBHOE
COMPOTHUBIIEHUE BEIIECTBA, padOTa U MOIIHOCTh JIEKTPUUYECKOTO TOKA), MIPU OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (PM3MUECKUI CMBICT MCIOJIb3YEMbIX BEIWYMH, 0003HAUYCHUS U
CAUHUIIBI  (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOUIUE JIAHHYIO
bu3MYECKyl0 BEJIIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTh TIpaduKU H3YYEHHBIX
3aBUCUMOCTEN (U3HUECKUX BEJIMYUH;
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XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHS U TPOIECCHI, MCTOIB3YS
OCHOBHBIC TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOEHUS BEIECTBA,
MPUHIUI CYNEPIIO3UIINH ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHHUs 3apsiia,
3akoH Oma mng ydactka nenu, 3akoH Jxoyns—J/IeHna, 3aKoH COXpaHEHHUsI SHEPruw,
P 3TOM J]aBaTh CJIOBECHYIO (POPMYIIUPOBKY 3aKOHA M 3aITUCHIBATh €70 MATEMAaTHYECKOE

BBIPAXKEHUE;
OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallnd  IPAKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATE  NPUYMHHO-

CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX 1I1aroB ¢ onopou Ha 1-2
U3YYECHHBIX  CBOMCTBa  (U3MYECKHX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEW;

pemath pacu€THbele 3adauud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI M (OPMYIIBI,
CBA3BIBaIOLIME (PM3MUECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4M 3aIIMChIBaTh
KpaTKO€ YCJIOBHE, BBISBISTH HEIOCTATOK JAHHBIX JIJISl PEIICHHs 3a/layd, BHIOMpATH
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PELICHMS], IPOBOIUTH PACUETHI M CPABHUBATH
MOJIy4YEHHOE 3HaU€HHUE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEHIUTh MPHU MOMOLIM (PU3HUYECKUX
METOJOB,  HCHOJb3ys  ONMCAHWE  HWCCICOOBAaHMS,  BBIAEHATH  MPOBEPSIEMOE
IIPEANOJIOKEHNE, OLEHMBATh IIPABWIBHOCTh IIOPSAKA IIPOBEIECHUS HCCIEAOBaHUS,
JIeJIaTh BBIBOJIBL;

MPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (PU3MYECKUX 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
u3nyyarouie  (morsomaromei)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHUsi  BOJbI
OT TEMIIepaTypbl JKUAKOCTH U IUIOAAU €€ IIOBEPXHOCTH, JJIEKTPU3ALUA TEI WU
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsg0B, B3aWMOJCHCTBUE IOCTOSHHBIX MarHUTOB,
BU3yaJIM3alsl MATHUTHBIX IOJIEH MOCTOSIHHBIX MAarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMATrHWUTA, CBOWCTBA JJIEKTPOJIBUTATEINS
MOCTOSTHHOTO TOKa): (OPMyIMpPOBaTh MPOBEpsiEMble MPEANOJOKEHUSI, COOUPATH
YCTaHOBKY U3 MPEI0KEHHOTO 000pyA0BaHuUs, OMUCHIBATH XO/1 OIbITa U POPMYITUPOBATH
BBIBO/JIbI;

BBINIOJIHATDh MPSMBbIE HU3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTHU
BO3/[yXa, CHJIbl TOKA, HANpPSDKEHUS C HCIOJIb30BAHMEM aHAJIOrOBBIX MPHOOPOB H
JATYMKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATH pE3yJbTaThl H3MEPEHHM C Y4ETOM
3aIaHHON a0COJIFOTHOM TTOTPENTHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C HUCIOJBb30BAHUEM MPSAMBIX HU3MEPEHHU (3aBUCUMOCTH CONPOTHUBIICHUS MPOBOJIHUKA
OT €ro JUIMHBI, IUIOIIAJH IIOIIEPEYHOr0 CEUYCHUS U YIEJIBHOTO CONPOTUBIIEHHUS BEIIECTBA
IIPOBOJIHHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAIIPSKEHUs HA NPOBOIHUKE,
UCCJIEIOBAHUE TIOCJIEAOBATEILHOIO W MApaUIeIbHOTO COEIUHEHUN MPOBOJIHUKOB):
IUIAaHUPOBATh HCCIIEIOBAaHUE, COOMPATh YCTAHOBKY M BBINOJIHATH MU3MEPEHUS, CIENys
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NpeIIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTAaThl MOJYYEHHON 3aBUCHUMOCTH B BHUJE
TabJIUI ¥ TpauKOB, I€TIaTh BBIBOBI IO PE3yIbTaTaM HCCIEAOBAHNUS;

MIPOBOANTH KOCBEHHBIC U3MEPEHUS PU3NUECKUX BEIHUMH (yAeTbHas TETNTOEMKOCTD
BEIIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
pEJI0AKEHHON HHCTPYKIUH, U BBIYUCIIATH 3HAUYEHUE BEJINYUHBI;

coOnroaTh MpaBuia TEXHUKH O€30MacHOCTH Npu padoTe ¢ 1a00paTOpHBIM
obopynoBaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS HM3YYCHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha MX OmMHUCaHUs (B TOM YHUCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUUK DJIEKTPUUYECKON
SHEPrUM, DSJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTENbHbIE 3JIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUUECKUE MNPEAOXPAHUTENH, OJIEKTPOMArHUT, 3JIEKTPOIABUIATENb
IOCTOSIHHOTO TOKAa), HCIOJIb3ysl 3HaHMs O CBOWMCTBAX (DU3MUECKUX SBJICHUH U
HEoO0XouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHBIE HPUOOPHI
110 CXEMaM U CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JBUTaTEIb BHYTPEHHEIO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMbI JJIEKTPUYECKHUX LIETEH C IMOCIEeI0BATENbHBIM U MapauIeIbHBIM COEAUHEHUEM
AJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS JJIIEMEHTOB EKTPUUECKUX LIETIEH;

MPUBOANTH TNPUMEPHl (HAXOAWTh HWH(OpPMALMIO O NpHUMEpPax) MNPAKTHUYECKOrO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHMM B TIOBCEAHEBHOM >KM3HM JUIsl OOecrHedeHUs
0e30macHOCTH MpH 00paIlieH!H ¢ TPUOOpaMU M TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS
37I0POBbS M COOJTIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHHUS B OKPYXKAIOIIEH CPEeE;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
HAa OCHOBE UMEIOIIMXCS 3HAHUM W MYTEM CpPaBHEHUS JOMOJIHUTENIBbHBIX HCTOYHUKOB
BBIACIATh HH(OpMALUIO, KOTOpas SBIAETCS MPOTHUBOPEUMBON WM MOMXKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MpPU  BBIMOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
aUTEpaTypy (U3UYECKOTO COJEpKaHMs, CIPABOYHBbIE MaTepuaibl, PECYpChl CETH
WuTepHer, BIageTh MNpuéMaMH KOHCIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIKU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHbIE COOOIIEeHMs, 00001as
UH(OPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB (DU3MUECKOTO COAEp’KaHUSA, B TOM YHUCIE
nyOJMYHO  TPEJCTaBISATh  pe3yJbTaThl  MPOEKTHOM WM  UCCIEA0BATENbCKOU
NEeSATEIbHOCTH, TP 3TOM I'PAMOTHO HMCHOJIb30BaTh M3YYECHHBIA MOHSATHUHHBIA ammapar
Kypca (pU3MKH, COTPOBOK/IaTh BHICTYINICHUE MTPE3CHTALINEH;

IPU BBIIIOJIHEHUU YUYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3MUECKHUX IPOLIECCOB
pacnpenenarTb 00s13aHHOCTU B I'PYIIE B COOTBETCTBUU C ITOCTABJIEHHBIMM 3a/Ja4aMy,
CIIEIUTh 3a BBINOJIHEHUEM IUIaHA JEHCTBUH U KOPPEKTHUPOBATh €ro, aJeKBATHO
OLICHMBATh  COOCTBEHHBIM  BKJIAJ B  JIEATEIbHOCTb  IPYIIIbI, BbICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOECUCTBUE, IPOSBIISAS TOTOBHOCTh pa3peIiaTh KOH(QIUKTHI.
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K koHiy oOyuenus B 9 kijacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCU€Ta, MarepuaibHas TOuYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABWXKEHUS, nedopmanus (ynpyras, miacTHueckas),
TPEeHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHHE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
abCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Telld, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHMs U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTDb U 1alIbHO30PKOCTh, CIIEKTPbI UCITYCKaHUS
U TIOTJIONIEHUs, anb(a-, 0eTa- 1 raMMa-U3JIy4eHUs, U30TOIbI, siIepHAas SHEPTeTHUKA;

pasnuyaTh SBJICHHS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOTHOE MaJIeHHUEe TEeJ, pABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aWUMOJCHCTBHE TEJI, PEAKTUBHOE JIBW)KCHHE,
Kosie0aTeNbHOE JBMIKCHHE (3aTyXarollMe M BBIHYXJICHHbIE KojeOaHWs), PE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, MPSIMOJIMHEITHOE pacipoCTpaHeHUE, OTPAKEHUE
¥ MIPEJIOMIICHUE CBETA, MTOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKeHHEe Oeoro cBeTa
B CHEKTP M CJIOXEHWE CIEKTPaJIbHBIX IIBETOB, JUCIEPCHs CBETAa, E€CTECTBEHHAs
PaIOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEMYATOTO CIIEKTPa U3IYYSHUS ) TI0 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONIUX JaHHOE (Pu3ndecKoe
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE N3YYEHHBIX (PU3UYECKUX SBJICHHUIA B OKPYXKAIOIIEM MUPE
(B TOM uucie Hpu3ndecKre sIBJICHUS B IPUPOJIE: MPUIUBBI U OTJIHMBBI, IBHKCHHUE TIJIAHET
ConHEeYHON CHCTEMBI, pEaKTHBHOE JBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHHE, CEHMCMHYECKHUE BOJHBI, I[yHAMH, 01XO, IIBETa Te,
ONTHYECKUE  SIBJIEHUS B  MpUpoOJie, OHOJOTUYECKOe  JEHCTBHE  BHIAMMOTO,
yIbTPadUOIECTOBOTO M PEHTIEHOBCKOTO W3JyYeHUM, €CTECTBEHHBIM paguOaKTUBHBIN
(G oH, KOCMHYECKHE JTyUH, pPaTHOAKTUBHOE U3ITyUYCHHE TPUPOTHBIX MUHEPAJIOB, ICHCTBUE
PAIMOAKTUBHBIX H3JIYYEHUH Ha OpraHu3M 4YeJlOoBeKa), MPU DJTOM MEPEBOIUTH
MPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
(bU3UYECKUX SBICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOHCTBA Tel H (U3UYECCKUE SIBICHHS, WCIOJIB3YS
bu3nYecKue BEIMYMHBI (CPEAHSIS M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOPEHUE, MepeMelieHue, MyTh, yrioBas CKOPOCTh, CHJA TPEHHUS, CHJIA
YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJCHMsI, BEC Tejla, UMITYJIbC Tena,
UMITYJIBC CHJIBI, MEXaHWYECKass padoTa WU MOIIHOCTh, MOTCHIMATbHAS DHEPTUS Tea,
MOJHSITOTO HaJ TOBEPXHOCTHIO 3€MJIM, TOTCHIMAJIbHAS DHEPTHUSl CXKATOM TPYKUHBI,
KHHETHYCCKas SHEPTHS, MOJHAs MEXaHW4IeCKast SHEPT s, TIEPUOJT U YacTOTa KOJIcOaHHi,
JUTMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
NPEJIOMJIEHUS] Cpelibl), MPU OMHCAHUM NPABWIBHO TPAKTOBATh (DUIMYECKUN CMBICI
WCIIOJIb3yEMbIX BEIIMYWH, 0003HAUCHUS W EAWHUIBI (PU3MUECKUX BEJMYMH, HAXOJIUTh
bopMyIIBI, CBS3BIBAIONIUE NAHHYIO (U3UYECKYIO0 BEJIMYHMHY C JIPYTUMU BEITUYHHAMM,
CTPOUTH rpaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITUYHH;
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XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUECKHUE SIBICHHS WU TPOIECCHI, HCTOIB3YS
3aKOH COXPaHCHHS SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, MPUHIIUI CYMEPIO3HUIINU
CWJI, TPUHIUI OTHOCUTENBHOCTH ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHCHWSI
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO
U MacCOBOTO WYHCENT TPH SJEPHBIX pEaKIusAx, MNP OSTOM [aBaTh CIIOBECHYIO
(GbOopMyITHPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMAaTUIECKOE BRIPAKEHHE;

OOBSACHATH (PU3WYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluii  TMPAaKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKHX IIaroB ¢ OMopoit Ha 2—3
W3YYCHHBIX  CBOMCTBa  (DU3WYECKUX  SABICHUN, (U3MYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEW;

pemaTth pacu€THble 3ajauyd (ONMUpAIOIIUEecs Ha CcUCTeMy U3 2—3 ypaBHEHHI),
WCITIOJIB3YsI 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOIMNE (PH3WYECKUE BEIMYWHBI: HAa OCHOBE
aHaM3a yCIIOBUA 3aJ[a4M 3alMChIBAaTh KPATKOE YCIOBHE, BBIABIATH HEJIOCTAIOIINE WITH
U30bITOYHBIE JJaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYJIBI, HEOOXOAUMBIC MJIs PEIICHUs,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (PU3HICCKON
BEJTUYUHBL;

pacno3HaBath MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOLM (U3UIECKUX
METO/IOB,  HWCIIOJB3yS  OMHCAaHWUE  WCCIICAOBAaHMS,  BBIACIATH  MPOBEPSIEMOC
MPEANOJIOKEHNEe, OICHUBATh TMPABUJIBLHOCTh TMOPSAAKA IPOBEACHHS HCCIICIOBAHNSA,
JIeaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUHN U OIBITOB;

IPOBOJUTH OMBITHl MO HAOTIOAEHNIO (U3UYECKUX SIBICHUNA WM (PU3HUYECKHX
CBOMCTB Ten (M3y4eHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTH TIepHUOa KoJIeOaHU TPYKWUHHOTO MasTHUKA OT MAcChl Ipy3a M )KECTKOCTH
NPYXKWHBI M HE3aBUCHUMOCTH OT aMIUIMTYABl MAaJbIX KOJCOAHWH, MPSAMOIHMHEHHOE
pacmpocTpaHeHHE CBeTa, Pa3joKeHHe Oeloro cBeTa B CHEKTP, H3YUYCHHE CBOWCTB
n300pakeHus B TUIOCKOM 3€pKajie U CBOMCTB M300pa)keHUs MpeameTa B coOuparoien
JIMH3E, HAOII0JICHUE CIUIONMIHBIX U IMHEWYATBIX CIIEKTPOB M3TYUCHUS): CAMOCTOSITCIIEHO
coOupaTh YCTaHOBKY U3 U30BITOYHOTO HAOOpa 000PyI0BaHUS, OTUCHIBATH XOJT OIBITA U
€To pe3yJIbTaThl, POPMYIUPOBATH BEIBOIBL;

MIPOBOJIUTH TIPU HEOOXOJUMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONPEACIIsis CpeIHee
3HAUYCHHE U3MEpSIeMOi BeTWYMHBI ((POKYCHOE pPACCTOSHHE COOMPAIONICH JIMH3BI),
000CHOBBIBaTh BBIOOD CIIOCO0a U3MEPEHUS (M3MEPUTEIBLHOTO TPUOOpa);

MIPOBOJIUTH UCCIICIOBAHNUE 3aBUCUMOCTEHN (PU3HUECKUX BETUYNH C UCIIOIH30BAHUEM
MPSIMBIX U3MEPEHHM (3aBUCUMOCTD ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HavYaJIbHON CKOPOCTH, TIeproa KoJieOaHWH MaTEMaTHISCKOTO MasTHUKA OT JIJTHHBI
HUTH, 3aBUCHUMOCTH yTja OTPaXXEHUS CBETa OT YIJia MAaJeHUS W YIJIa MPEIOMIICHUS
OT yIJia TajJieHus): TIAaHUPOBATh UCCIIEIOBAHNUE, CAMOCTOSITEIFHO COOMPaTh YCTAHOBKY,
(GuKCHpPOBAaTh PE3YNbTATHl MOTYYCHHONW 3aBHCHUMOCTH (U3WYECKUX BEIMYMH B BUJC
Tabnui u rpaduKoB, IeIaTh BRIBOJIBI MO PE3YJIbTaTaM HCCIICOBAHUS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUsS (U3MUYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHUE CBOOOJHOTO IMaJICHUS,
HKECTKOCTh TPY>KUHBI, KOADOUIIMEHT TPEHUs CKOJIbKEHUs, MeXaHudeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUOJI KOJICOAHUI MATEMAaTHYECKOTO U IPYKUHHOTO MasiTHUKOB,
ONTHYECKAsl CUJjIa COOMparoIel JIMH3bI, PATMOAKTUBHBIN (POH): TUTAHUPOBATH U3MEPEHUS,
coOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIINOJHATH HW3MEPEHMS, CIHEAys
NPEMJIOKEHHOW WHCTPYKLMHU, BBIUHUCIATH 3HAYECHHE BEJIMYUMHBI M AHAIM3HPOBATH
MOJIyYeHHBIE PE3YJIbTATHI C YUETOM 33JJaHHOM MOrPEIIHOCTH U3MEPEHUM;

coONo/IaTh MpaBWJia TEXHUKU OE30MacHOCTH IMpu padore ¢ 1abopaTOpHBIM
obopynoBaHuEM;

paznuyaTh OCHOBHBIE IPU3HAKU M3YUYEHHBIX (PM3HMUECKUX MOJEINEH: MaTepruaibHas
TOYKa, a0COJIOTHO TBEPAOE TEIO0, TOUCUHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IUTAaHETApHAst MOJENb aTOMA, HYKJIOHHAs! MOJIENIb aTOMHOTO $1pa;

XapaKTepU30BaTh NPUHIUIBI JACHCTBUS HU3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPON Ha UX OMMCAHUA (B TOM YHCIIE: CIIUJOMETP, JATYUKU HOJIOKEHUS,
pacCTOsIHUS U YCKOPEHUs, paKeTa, 3X0JIOT, OUKH, IEPUCKOI, (poToanmnapar, ONTUYECKUE
CBETOBOJIbI, CIEKTPOCKOIl, JO3UMETp, Kamepa BunbcoHa), wucnonb3ys 3HaHUS
0 CBOMCTBaX (PM3HYECKUX SBJIICHUNA U HEOOXOAUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIIECCOB MPU PEIICHUN
y4eOHO-NPAKTUYECKUX 3a]lad, ONTHYECKHE CXEMbl [JIsI TMOCTPOEHUs H300paxeHui
B IJIOCKOM 3€pKajie ¥ coOMparoei JuH3e;

OPUBOAUTH MpHUMEPHl (HAaXOAUTh WHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUA B TOBCEIHEBHOW >KM3HU HJisi OOecnedeHus
O0e3omacHOCTH TMpu oOOpalieHuu C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHMs 3710POBbs U COOJIIOJIEHUSI HOPM 3KOJIOTMYECKOTO MOBEJAEHUS B OKpYKarouei
cpene;

OCYIIECTBIATh MOUCK HH(popManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOpMYNIMPYs] TOUCKOBBIM 3ampoc, HAXOAUTh MYTH OMNpeeTICHUS
JIOCTOBEPHOCTH TOJY4YEHHOHM HWHGPOpMAlMd Ha OCHOBE MMEIOIIUXCS 3HAHUU W
JOTOJHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MpPU BBHIMNOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
auTepaTypy (GU3MYECKOTO COACpXk aHMs, CIPaBOYHBIE MaTepUalbl, PECypCchl CETU
WuTepHer, BIageTh NpuéMaMH KOHCIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHMS Ha OCHOBE
uH(pOpMaIMM M3 HECKOJbKHUX HMCTOYHUKOB (DU3UUECKOTO COAEpKaHUS, MYOIMYHO
IPEICTABIATh PE3YyJIbTaThl IPOEKTHON WIIM UCCIIEI0BATENBCKOMN NEATENBHOCTH, IPU ITOM
IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIM TMOHATUHMHBIN ammapaT H3y4yaeMoro pasjena
GU3MKKM W CONPOBOXKAATh BBICTYIUICHHE Mpe3eHTalued ¢ y4€ToM 0cOOEHHOCTEN
ayJIMTOPUH CBEPCTHHUKOB.
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7 KJIIACC
Ne HaumenoBanue KommuaectBo | [IporpamMmmuoe conepkanrie |  OCHOBHBIE BUJIBI IEATEILHOCTH 00YUYaIOIIUXCS
/T pa3/iesioB U TEM 4acoB

y4eOHOro npeaMera

Pasznea 1. ®usuka u ee poJib

B IMO3HAHUM OKPYKAaOIIECro Mmupa

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoje. | BrisiBieHue paznnunii Mexny pU3nyeckuMu u
O MPUPOJIC SBneHUst TPUPOIBI. XUMHUYECKUMH TTPEBPAIICHUSIMHU.
dusnyeckue sIBIEHHUS: Pacno3naBanue u kinaccudukarus GU3NIESCKUX
MCXaHUYECCKHUE, TCIJIOBBIC, | SIBJIEHUHM: MEXaHHUYECKUX, TEIJIOBBIX,
ANEKTPUIECKHE, AMEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHEIE, CBETOBEIE, Habmronenue u onucanue Gu3NIECKUX SABJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUUHEL. OnpeneneHue 1EeHbI JeTCHUS Kb
BEJTUYHMHBI N3mepenne puznueckux U3MEPUTEIHLHOTO TIPUOOpA.

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

N3mepenne TMHENHBIX pa3MepPOB TEN U

IPOMEKYTKOB BPEMEHH C YYETOM NOTPELIHOCTEN.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
H3mepenune temneparypsl Ipy HOMOIIU
YKUJIKOCTHOTO TEPMOMETPA U AaTUMKA
TEMIIEPaTypHI.

BrinonHeHne TBOPYECKUX 3aJaHUM 10 TTIOUCKY
CIIOCO0OB U3MEPEHUST HEKOTOPHIX (hU3UIECKUX
XapaKTEPUCTHUK, HAIPUMEDP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIaTEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSTHUM, MAJTBIX
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IpOMEXyTKOB BpemeHu. O0cyxieHue
HpearaeMbIX Coco0oB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBrkeHre TUoTe3, 00bACHIIOIMX TPOCTHIE
HAy4YHbBI METO]T €CTECTBEHHBIE HAYKH SBJICHMSI, HAIIPUMED:
IIO3HAHUS U3Yy4aroT IPUPOLY. — [I0OYEMY OCTaHABIUBACTCS JBIKYILEECS
EcrecTBeHHO-Hay4HBIH 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METOJI TIO3HAHUS: — IIOYEMY B JKapKYIO IIOTOly B CBETIION OJEKAC
HaOJIIOJICHUE, TTOCTAHOBKA MPOXJIAJAHEN, YeM B TEMHOU. [Ipennoxenne
Hay4HOI'0 BOIIPOCa, CIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue rccieqoBaHus O MPOBEPKE KAKOM-
HKCIIEPUMEHT 10 IPOBEPKE | TMOO TUIOTE3bI.
TUNO0TE3, 00OBSICHEHUE [TocTpoenue nmpocredmmx Moaenen (pu3nIecKux
Ha0II0AaEMOT0 SIBICHHUS. SABJICHUM (B BUJI€ PUCYHKOB UJIM CXEM ), HAI[pUMEP
Onucanue GuU3NUECKUX naJieHUE MpeaMeTa; NpIMOJIUHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBETa
Moelen
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIe CBe/IeHUsI O CTPOEHUH BelllecTBA
2.1 | CtpoeHue BemiecTBa 1 CrpoeHue BemiecTna: HaGnronenue v nHTEpIpeTaltsl ONBITOB,

aTOMBI U MOJIEKYJIbI, KX
pazmepsl. OnbITHI,
JTOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHHE
BEIIECTBA

CBUJETENBCTBYIOIINUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIBb30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
naboparopHas padbota 1o teme: «OreHKa
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucrioap3oBanueM ororpaduii)y.
Omnpenenenre pa3MepoB MaJIbIX TEJ

2.2 | JIpmkeHue u
B3aMMOJICHCTBHE
YaCTHII BEIISCTBA

JIBM>KeHHE YaCTHII
BeniecTBa. CBs3b CKOPOCTH
JBYKCHUS YACTHIL

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

Ha6monenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKCHUS U sBJICHUS TUDPy3un.

[TpoBenenue u 00BICHEHUE OMTBITOB

110 HaOJIOICHUIO TETJIOBOTO PACIITUPEHUS T'a30B.
[IpoBenenue u 00bACHEHUE ONBITOB 110
O0OHapyKEHHUIO CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
¥ OTTAJKUBAHUS

2.3 | ArperaTtHbie
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSIHUSA
BEILIECTBA: CTPOCHUE T'a30B,
HKUJIKOCTEU U TBEPABIX
(KpUCTaIIIMYECKHX ) TE.
B3anmocss3e Mexay
CBOWCTBAMU BEILIECTB

B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerareM. OCOOEHHOCTH
arperaTHbiX COCTOSHUN
BOJIbI

Onucanue (C UCOJIb30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3Iu4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJl, OOIBIION CKUMAEMOCTH Ia30B.
OObsicHenue coxpaHeHus: GOpMbl TBEPABIX TE U
TEKY4Y€CTH JKUJIKOCTH.

[IpoBeneHue OnbITOB, TOKA3BIBAOIINX, YTO

B TBEPJIOM COCTOSTHUU BOJIbI YACTUIIBI HAXOASATCS
B CPEAHEM JaibllIe APYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKITY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYIIIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

3.1 | MexaHuveckoe 3 Mexanuueckoe 1BmxkeHue. | MccienoBanue paBHOMEPHOTO JIBHXKEHMUS,
JIBH>KCHUE PaBHOMeEpHOE 1 ONpEeIEICHUE €r0 NPU3HAKOB.
HepaBHOMepHOE faBmkenne. | HabmoaeHne HepaBHOMEPHOTO IBUKEHUS U
Ckopoctb. Cpenss ONIPENIECIICHUE €T0 OTINYUN OT PABHOMEPHOTO
CKOPOCTb IIpU JBH>KCHUSL.
HEPAaBHOMEPHOM OnpeneneHre CKOpOCTH PABHOMEPHOTO
ABWKEHNU. Pacuér nytr 1 | OBMOKEHHMS (IIApUKA B KUIKOCTH, MOJEIH
BPEMEHU JABUKECHHUS ANEKTPUYECKOTO aBTOMOOMIIS U T.11.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycCKa WM IIapyKa M0 HAKJIIOHHOM IMIOCKOCTH
Pewrenne 3a1a4 Ha onpeieIeHUE ITyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOTO JBUKEHUS.
AHanu3 rpauKoB 3aBUCUMOCTH IMYTH U CKOPOCTHU
OT BPEMEHHU
3.2 | NUnepuwmsi, macca, 4 Asnenue unepuuu. 3akoH | OOBICHEHUE U TPOTHO3UPOBAHUE SBJICHUIA,

IINTIOTHOCTBH

nHepuuu. Banmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUSI CKOPOCTH
IBWKEHUS Tell. Macca kak
Mepa UHEPTHOCTH TeJIa.
IImoTHOCTH BelecTna.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHULIE 00BEMA
BEIIlECTBA

00YCIIOBJICHHBIX MHEPITUEH, HAIPUMEP, YTO
MPOUCXOJIUT ITPH TOPMOKCHHH HITH PE3KOM
MaHEeBpEe aBTOMOOMUJIS, TOUEMYy HEBO3MOKHO
MTHOBEHHO IIPEKPATUTh JBH)KCHUE HA BEJIOCHUIICC
WJIA CaMOKaTe U T. 1.

IIpoBeneHre u aHATN3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBIDKEHUS Tejla B pe3ybTaTe IeHCTBUS Ha HETO
JIPYTHX TEJl.

Pemenne 3ama4 Ha onpeiesieHue MacChl Tena, ero
00BbE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3aMMOJIeUCTBUM Tell. MI3MepeHue Macchl Telna
Pa3IMYHBIMU CTIOCOOAMH.

Ornpenenenne JIOTHOCTH TEJIa B PE3YJIbTATE
U3MEpPEHUs €r0 MacChl M 00bEMaA

3.3

Cuna. Bunpl cunn

14

Cuia Kkak xapakTepHUCTHKA
B3aUMOJICHCTBUS TEI.
Cuna ynpyroctu u 3aKOH
I'yka. U3mepeHne cuel

C TIOMOIIBIO TMHAMOMETDA.
SIBNIEHNE TATOTEHUS U CHUJIA
TskecTH. Cuia TSKECTH
Ha JPYruX MIaHeTax.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaITPABJICHHBIX O OJHOU
IIPSIMOM.
PaBHOzelcTBYOIIASA CHIL.
Cuna tpenus. Tpenue
CKOJIb)KCHHS U TPEHUE
1okosi. TpeHue B mpupoje
U TEXHUKE

N3yuenune B3auMOICHCTBUS KaK MPUYUHBI
W3MCHECHHS CKOPOCTH TeJla WIIH ero JedopMaliiu.
OrnucaHue peayibHbIX CUTYaIluid B3aUMOICUCTBUS
TEJ C IIOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIHUTCS
TTOHATHE ¥ W300paKECHUE CHITHI.

Wzyuenwne cuisl ynpyroctu. Mccnenoanme
3aBUCUMOCTH CHUJIBI YIIPYTOCTH OT YAJIMHECHUS
PE3MHOBOTO IITHYPa WK MPYKHHBI

(c mocTpoenueM rpaduka).

AHanu3 MpaKTUYECKUX CUTYaIU, B KOTOPHIX
MPOSIBIISIETCS IEUCTBUE CHIIBI YIIPYTOCTH
(YmpyrocTs Msi4a, KpOCCOBOK, BETOK JepeBa

u J1p.).

AHanu3 CUTyaIuii, CBsI3aHHBIX C SIBJICHUEM
TATOTCHMSI.

OO0BsicHeHUE OPOUTATBLHOTO ABMKCHUS TUIAHET

C MCTIOJIb30BAaHUEM SIBJICHUS TATOTCHUS M 3aKOHA
WHEPIIVH.

N3mepenue Beca Tena ¢ MOMOIIBIO TUHAMOMETPA.
O060CcHOBaHKE ITOTO CIIOCOOA U3MEPEHHUS.
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AHanu3z n MOJICINPOBAHUC ABJICHUA HCBCCOMOCTHU.

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

N3yuenue cuisl TPEHUS CKOJIBKEHUS U CUJIBI
TPEHUS TIOKOSI.

HccnenoBanue 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, UCTIOJIb30BaHUE
NOAIIMITHUKOB, INIABAHNE BOAHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 175 pacyéTa CUIIbl TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazneny

21

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, KUAKOCTEH U ra3oB

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBEJIUUCHUS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JABJICHUSA
rasa oT oonéma,
TEMIEPATYPHI.

Amnann3 1 00bICHEHUE OIBITOB U MMPAaKTHYCCKHUX

CUTYalluH, B KOTOPBIX MPOSBIISETCS CUIIA
JaBJICHMUS.

O6ocHoBaHKE CIIOCOOOB YMEHBIIECHUS U
YBEJIMYCHUS 1aBJICHUSI.

N3ydenne 3aBUCUMOCTH JaBJICHHS Tra3a

34



denepanbHas padouas nporpamma | Dusuka. 7—9 kiraccel (0a30BbIH YPOBEHB)

[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUIKOCTSIMHU U Ta3aMH.
3akon ITackans

0T 00BbEMA U TeMIIEepaTypBhl.

N3yuenue ocobeHHOCTEH nepeauu TaBIeHUs
TBEPIBIMU TEIAMH, YKUIKOCTSIMHU U Ta3aMH.
ObocHoBaHME Pe3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEP/IOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSIHUSX.
DKCIIepUMEHTATLHOE I0KA3aTEeILCTBO 3aKOHA
[Tackans.

Pemenue 3amau Ha pacuéT naBiIeHUs TBEPAOTO
Tena

4.2 | JlaBieHHE )KUIKOCTH 3aBUCHUMOCTD JIaBJICHUS HccnenoBanne 3aBUCUMOCTH JTaBJICHUA KUIKOCTHU
KUJIKOCTH OT TJIyOUHBI. OT ITyOUHBI TOTPYKEHHUS U TNIOTHOCTH KUIKOCTH.
ITneBMarnueckue Mammnel. | HaOmonenrne u o0bsICHEHUE THAPOCTATUYECKOTO
I'uppocTratuaeckuit napajokca Ha OcHOBe 3akoHa Ilackais.
napajokc. Cooomaromuecs | M3yuyeHue cooOmarommuxcs cocy10B.
cocynsl. ['mapasimnyeckue | Pemenue 3anad Ha pacuéT qaBlIeHUs )KUIKOCTH.
MEXaHHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
THUAPABINYCCKOTO Mpecca, MHEBMATHYECKUX
MAaIII1H.
AHanu3 1 00bsICHEHNE IPAKTUYECKUX CUTYalUH,
JIEMOHCTPUPYIOIINX MTPOSIBICHHUE JIaBJICHUS
KUJKOCTH U 3aKkoHa [lackans, Harpumep
MPOIIECCOB B OPraHU3Me MPHU ITyOOKOBOTHOM
HBIPSTHUAN
4.3 | AtmocdepHoe AtMocdepa 3emiu u DKcrnepuMeHTalIbHOE OOHApYKEHHE
JaBJIEHUE aTMoc(epHoe JaBJICHHE. aTMOoc(epHOro JTaBICHUS.

HpI/I‘-II/IHbI CymeCTBOBaHUA

AHanu3 1 00bsICHEHHE ONBITOB U IMPAaKTHYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnsiT Toppuyerm.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mopst. [Ipuboper

JUISL UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYalluH, CBSI3aHHBIX C JIEHCTBUEM
aTMOC(EpPHOTO aBJICHUS.

OOBbsCHEHNE CYIIECTBOBAHUS AaTMOC(EPDI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUS Ha APYTUX MaaHeTax u Jlyne.
OO0bsacHeHrEe U3MEHEHHSI TUIOTHOCTU aTMOC(hEephl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI.

Pemenue 3anau Ha pacu€t aTMochepHOTro
JTABJICHUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepouia

4.4

JleicTBHE KUJIKOCTH U
rasza Ha Iorpy>Ke€HHOE
B HUX TEJIO

JleicTBUE )XKMAKOCTH U ra3a
Ha MOTPYKEHHOE B HUX
Telo. BeiTankuBaronias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxomnnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
KUJIKOCTH U ra3a Ha OTPYKEHHOE B HUX TEJO.
OmnpeneneHre BEITATKUBAIOIICH CHJTBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KHUJIKOCTb.

[IpoBenenue n 00CyXI€HUE OMBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAJIKABAIOIIEH CUJIbI, IEMCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT 00bEMa OTPYKEHHOM

B )KHJIKOCTh YaCTH TeJIa U OT INIOTHOCTH
KUIKOCTH.

IIposepxa nezasucumocmu blmankugaouje
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccuvl meia.

HccenenoBanue 3aBUCHMOCTH Beca Tella B BOJC

0T 00bEMa MOrpy>KEHHON B KUAKOCTh YACTHU TeNA.
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Pemrenne 3aa4 Ha MpUMEHEHUE 3aKOHA
ApxuMena 1 yCJIOBUS IJIaBaHUS TEN.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U ONIPEICIICHUE €€
Ipy30II0ABEMHOCTH

Htoro no pazaeny

21

Pa3nen 5. PaGoTa u MOmHOCTH. JHeprus

5.1

Pabora 1 MouHOCTH

3

Mexannueckas padora.
MourHocTh

OKCIEpUMEHTAIBHOE OIIPEICTICHHE
MEXaHUYECKOM pabOThl CUIIBI TSKECTU

IIPY MAJICHAN TeJa U CUIIbI TPEHUS

IpY PAaBHOMEPHOM IEPEMENIEHUH Tea

110 TOPU30HTAJILHON MOBEPXHOCTH.

Pacuér momHocTH, pa3BUBa€MOM NpU NOABEME
110 JIECTHUILIE.

Perenne 3a1a4 Ha pacu€T MexaHM4YECKOM pabOThI
Y MOILIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlUara.
[Ipumenenue npasuiia
paBHOBECHS phlyara

K 0JI0Ky. «3010TO€
npaBuiio» Mexanuku. KITJ]
MPOCTBIX MEXAHU3MOB.
[IpocTeie MeXaHU3MBI

B OBITY U TEXHUKE

OrnpeneneHre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHU3MOB Ha MPUMEPE pbluara, MOJABUAKHOIO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
HccnenoBanue ycinoBusi paBHOBECHSI pblUuara.
OO6Hapy)eHHe CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M MPUCIIOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY M TEXHHUKE, a TAKKE

B KMBBIX OpraHu3Max.

DKCIEepUMEHTAIBHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT npu MPUMEHEHUHU MPOCTHIX MEXAaHU3MOB.
Onpenenenue KII/] HaKTOHHON MJIOCKOCTH.
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Pemenune 3a1a4 Ha npuMeHeHUE TpaBuiIa
paBHOBecus pbryara u Ha pacuét KII1/]

5.3 | Mexanuyeckast 4 Mexanuyeckas SHEpTHusl. DKCHepUMEHTAIBHOE ONPe/IeTICHUE N3MEHEHHUSI
SHEPrust Kuneruueckas u KMHETHYECKOW U MOTEHIMAIbHOW SHEPTUU TeNa
MOTEHIMAIbHASI SHEPTUS. IIPU €T0 CKaThIBAHUHM 110 HAKJIOHHOM TUIOCKOCTH.
[TpeBpamenue ogaoro Buma | DopmynupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKOM 3HEepTrun 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPTUH.
B IPYroM. 3aKOH OO6cyxaeHue rpaHull IpUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUU COXPAHEHUs SHEPTUHU.
B MEXaHUKE Pemenue 3a1a4u ¢ UCIOIb30BaHUEM 3aKOHA
COXPAHEHUS YHEPTUU
Hroro o pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC
Ne HaumenoBanue KomuuectBo | I[Iporpammuoe conepkanue | OCHOBHBIE BUJIBI I€ITEILHOCTH 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 TBEPJBIX TEI
Ha OCHOBE IOJIOKECHUH
MOJIEKYJIAPHO-KUHETUYECKOU
teopun. CMauMBaHue 1
KaNWUISIPHbBIC SIBIICHHUSL.
TeruioBoe paciMpeHue u
cxKatue

Hab6ntonenue v uHTEpIpeTalyst OnbITOB,
CBUJIETEJILCTBYIOLINUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOECHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 no o1eHUBaHUIO KOJIMYECTBA
aTOMOB UJTU MOJIEKYJI B €IMHUIIE 00bEMA
BEILIECTBA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa moamsl Jlykpeuus «O npupoe
BEIICi») C U3JI0KEHHNEM 000CHOBAaHU aTOMHOM
TUIIOTE3bI (CMBICIOBOE UTeHHE). OLieHKa
yOeIUTEeTFHOCTH STUX 0OOCHOBAHMIA.
OO0bsicHeHuEe OPOYHOBCKOTO JIBHXKCHUS, SIBIICHUS
mubdy3un v pa3nuyuil MeXIy HUIMH Ha OCHOBE
ITOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEILIECTBA.

OO0BsicHEHUE OCHOBHBIX Pa3JIMuMii B CTPOCHUU
ra3oB, JKUIKOCTEU U TBEPABIX TEI

C MCIOJIb30BAHUEM TTOJIOKEHHUI MOJICKYJIIPHO-
KHMHETUYECKOU TEOPUU CTPOCHHUS BEIIECTBA.
[IpoBenieHre ONBITOB MO BHIPAIIUBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM WJIH caxapa.
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[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaWJUISIPHBIE IBJICHUS U
SBJICHUE CMAYlBaHUS.

OOBsicHEHNE POJIH KalWIUISIPHBIX SIBICHUI

JUIS IOCTYIUIEHHS BOJbI B OPTaHU3M PacTEHUI.
HaGuronieHnue, npoBeieHre U 00bsICHEHHE
ONBITOB MO HAOJIOIEHUIO TETNIOBOTO
pPacUIMPEHHUsI Ta30B, KUAKOCTEN U TBEPIBIX TEN.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX TEIL,
TEKYYECTH >KHJIKOCTH (B TOM YHUCIIE, PA3HUILIbI

B TEKYUYECTH JUIsl pa3HBIX JKUJKOCTEM),

JABJICHUS Ta3a.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOLTUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT €ro o0bEMa u
HarpeBaHUs WIA OXJIAXKACHUS, U UX OOBICHEHUE
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 JIBHYKEHHUS
yactull. BHyTpennss
sHeprus. CrocoObl
VU3MEHEHHUs BHYTPEHHEN
SHEPruu: Terjonepeaaya u
coBepleHre padoTsl. Buibl
TEIUIONEepEaauHn:

O06ocHOBaHME TTPABUII U3MEPECHHSI TEMITEPATYPHI.
CpaBHeHHE pa3JIMYHBIX CIIOCOO0B U3MEPEHUS U
IIKaJI TeMIIePaTypHI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tejla B PE3yNbTaTe TEIIONCpeIauu 1
pabOThI BHEITHUX CHII.

HaOmronenne u oObsICHEHHE ONBITOB,
00CyX/ICHHE MPAKTHUECKUX CUTYaIIHH,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBoO TEIIOTHI.

VY nenbHasg TENI0EMKOCTh
BeliecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHUE TEILIOBOTO
Oananca. [1naBnenue u
OTBEpICBAHUE
KPUCTAINTNYECKUX BEILIECTB.
VY nenpHas Terora
TIJIABJICHHUS.
[TapooGpazoBanue u
koHAeHcanus. Mcnapenue.
Kunenue. Y nenpHas
TeIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSL.

BnaxnocTs Bo31yxa.
DHeprus TOIJIMBA.

VY nenpHas TerioTa
CrOpaHusl.

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

JTEMOHCTPUPYIOIINX PA3TUIHbBIE BUIBI
TEIUIONEPEaun: TeIUIONPOBOIHOCTD,
KOHBEKIINIO, U3ITyuYeHHE.

HccnenoBanue siBIeHUS TEMJI000MeHa

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycTraHOBIIEHUS TETIJIOBOTO
PaBHOBECHUS MEXIY FOPAYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHUe) KOIMUECTBA
TEIUIOTHI, TOJTYYEHHOTO BOJION MPH TEIIO0OMEHE
C HarPEThIM METALTUICCKAM ITHITUHAPOM.
Omnpenenenue (U3MEPEHUE) yIETbHON
TEIUIOEMKOCTH BEIIECTBA.

Pemenne 3ama4, CBSI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TETUIOTHI U TEIUIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
WCITIOJIb30BAHUS TETUIOBBIX CBOKCTB BEIIECTB U
MaTepHayioB, HAIPUMED, B IEJIAX
SHEProcOEPeKeHUS: TEIITON30ISLINS,
sHEprocoOeperaromue KpoIIiu,
TEPMOAKKYMYJISITOPHI | T. 1.

Habmnronenue siBneHuid ucrapeHus u
KOHJICHCAITUH.

HccnenoBanue mporiecca uCapeHus

PAa3IMYHBIX )KUIKOCTEM.

OObsicHEeHUE SBJICHUN UCTIAPCHHUS U
KOHJICHCAITMX HAa OCHOBE aTOMHO-
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3alllMTa OKpYKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpaIlCHUs SHEPTUH
B TETUIOBBIX IpoIleccax

MOJICKYJIIPHOTO YICHHUSI.
HaGntonenue u 00bsicHEHHE Mpoliecca KUIeHus,
B TOM YHUCJIE 3aBUCUMOCTH TEMITEPATyPhI
KUIICHUSI OT JABJICHMUS.

Omnpenenenue (M3MepeHUE) OTHOCUTETBHOM
BJIQYKHOCTH BO3/1yXa.

HaGnronenue nmporiecca riaBieHus
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIb/A.
CpaBHEHME MTPOLIECCOB IIABJICHUS
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IPU HarpeBaHUU aMOP(PHBIX TEJL.

Ornpenenenue (M3MEepeHHE) YASTbHON TETIOThI
TUTaBJICHUS JIbJIA.

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

Pemenne 3amad, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIIeccax
TEeTIoNepeauu MpH TUIABICHUH U
KpUCTAJUIU3AIUHU, UICTIAPEHUH U KOHJICHCAIIUH.
AHanu3 cCUTyanuii MpakTUYeCKOro MPUMEHEHUS
SIBJICHWH TUTABJICHUS U KPUCTAJIN3AIINH,
HaAIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHaioB, COJIeBas TpeIKa U Jp.

AHanu3 paboTel 1 00BICHEHHE TPUHIUIIA
JEHUCTBHUS TETIJIOBOTO JIBUTATEJIS.

BrruncieHue KoJudecTBa TeIUIOTHI,
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BBIJICJISIFOIIECTOCS IPU CTOPAHUM PA3TUYHBIX
BUI0B TomumBa, u KIIJI nBurarens.
OO0cyx1eHue 3KOJIOrHYECKUX TTOCIEeICTBUI
WCII0JIb30BaHUs JIBUTATENIC BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUIPOIICKTPOCTAHIINI

Htoro no pazaeny

28

Pa3nen 2. JnekTpuueckue u

MarHuTHbIC ABJICHUA

2.1 | DnekTpuuecKue
3apsIbl.
3apsKEHHBIE Tella U
UX B3aHMO/ICHCTBUS

7

DIIeKTpU3aLHUS TEN.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonencreue
3apsHKEHHBIX TETT.

3akoHn Kymnona (3aBUCUMOCTh
CHJIBI B3aUMOJIECHUCTBUSI
3apsHKEHHBIX TeJl

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TEIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsixénnocts
AIEKTPUYECKOTO TTOJIS.
[IprHIMD cynepro3uuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aToma.
[IpoBonHUKH U

Habmronenue u npoBeieHUE OMBITOB

10 AJIEKTPU3AIUHU TEJI IPU COMPUKOCHOBEHUH U
VHIYKIHUEH.

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEJ.
OOBsicCHEHHUE MMPUHITUIIA ICUCTBUS AJIEKTPOCKOIIA.
OOBsiCHEHHUE SIBICHUMN JICKTPU3ANN

IIPU COMPUKOCHOBEHUHU TEJI U UHAYKIIUEH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIEKTPUYECKUX 3apsJIOB B BEIIIECTBE.
Pacno3naBanne u 00ObSICHEHHE SIBJICHHUI
AJIEKTPU3AIMY B TOBCETHEBHOM JKU3HMU.
Habmronenne n o0bSICHEHHE ONBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsia.

Habmroierne ompITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUN DJICKTPUUECKOTO TOJIS.
HccnenoBanue AeWCTBUSA DIEKTPAUECKOTO TTOJIA
Ha MPOBOJIHUKH U JUIJIEKTPUKHU
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TUBJIEKTPUKU. 3aKOH

COXPaHCHUA SJICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
AJIEKTPUYECKUN TOK

20

DJIEKTPUUECKUM TOK.

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

B KUJIKOCTSIX U razax.
DJIEKTpUYECKAS 1IEMb.
Cuna Toka. DJIEeKTpUUECKOe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 1Jig yyacTka
uenu. [locnenoBarenbHOE U
napajuieIbHOE€ COSTMHECHHE
POBOIHUKOB.

Pab6ora u MmomHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon Jxoyns—JIenna.
DIIEKTPUYECKHE LIENU U

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUSA
ANEKTPUYECKOr0 TOKA U OOHAPYKEHHUE ITUX
BUJIOB JICHCTBUS B IOBCEHEBHOM KU3HHU.
Ha0nronenue BOSHUKHOBEHHS Fa30BOT0 pa3psaa
Y DJIIEKTPUYECKOTO TOKA B KUJIKOCTH

COopka u HCTIBITAaHUE HJIEKTPUYECKON LIeNU
IIOCTOSTHHOT'O TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3Mepenne aneKTpuyecKoro HanpspKeHUs
BOJIBTMETPOM.

[IpoBenenue v 0OBSICHEHHUE OTIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AIIEKTPUYECKOTO CONPOTUBIIEHUS ITPOBOAHUKA
OT €r0 JJIMHBI, IUIOMAAX ONIEPEYHOTO CEUEHUS
Y MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA,
IIPOTEKAIOLIETO YEPE3 PEZUCTOP,

OT COINPOTHUBIICHUSI PE3UCTOPA U HATIPSIKEHUS
Ha PE3UCTOpE.

[IpoBepka npasuiia Cl0KEHUS HAPSYKEHU N
IIPU TIOCJIEIOBATENIBHOM COEIMHEHUHN JBYX
PE3UCTOPOB.

IIpoBepka npaBuia I 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 JICKTPUUECKUX CETSAX.

Pemenue 3anay ¢ ucnosib3oBanueM 3akona Oma
1 hopMy pacué€Ta IEKTPUIECKOTO
COMPOTHUBIICHUS TIPU MOCIIEAOBATEILHOM U
napauieIbHOM COCIMHEHUU TPOBOHUKOB.
Onpenenenre pabOTHI JIEKTPHUIECKOTO TOKA,
IIPOTEKAOLIETO YepEe3 PE3UCTOP.

OrnpeneneHre MOITHOCTH 3JIEKTPUUECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEpe3
JAMIIOYKY OT HaNpspKeHUs Ha Her. Onpenenenue
KIII narpeBaresi.

Uccnenosanue npeoOpazoBaHus JHEPTUU

IIpU MOIbEME IPy3a DJICKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOWCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBaTEIbHBIX MPUOOPOB.
OObsicHEeHNEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIIUTIA JEHCTBUS TUIABKUX TIPEAOXpaHUTEIIEH.
Pemienue 3aau ¢ ucnoiab30BaHUEM 3aKOHA
Hxoyma—Jlenna

2.3

MarHuTHbIE SIBJICHUSI

ITocTossHHBIE MAarHUTHI.
B3aumoneiicteue
ITIOCTOSTHHBIX MarHHUTOB.
MarsuTtHoe noiJie.
MarauTHOE 1oe 3eMIIn

HccnenoBanue MarHUTHOT'O B3aMMOJICHCTBHS
MMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHuTOB MIPU UX 00OBEAMHEHUN U Pa3JICICHUH.
HccnenoBanue MaroiuTHOTO B3aMMOECHCTBUS
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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 TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSHHBIX MATHUTOB.

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

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

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCUMOCTB CUJIbl B3aUMOJEHUCTBUS KaTyLIKU
C TOKOM U MarHura OT CWJIbl U HAIIPaBJICHUS TOKa
B KaTyUIKE.

AHaJIN3 CUTyallMi NPAKTUYECKOTO IPUMEHEHNUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUIIMHE).
N3ydyenue nencTBrst MAarHUTHOTO TOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yuyeHne nelcTBUS SIEKTPOABUATATEIS.
N3mepenue KIIJI anexkTpoasurarenbHON
YCTaHOBKH.

Pacrnio3znaBanue 1 aHaIU3 pa3IMYHBIX
IIPUMEHEHUH DJIEKTPOIBUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIEKTpOMAarHuTHas
WUHTYKIIAS

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

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

Ha BO300HOBIISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KUIACC
Ne HaunmenoBanue KomnuectBo | IIporpammuoe conepxanue | OCHOBHBIE BUJIBI IEITEITbHOCTH O0YUYaIOIIUXCS
1/ pa3liesioB U TeM 4acoB

y4ueOHOTO npeaMeTa

Pa3n

eg 1. Mexanndeckue siBJIeHUS

1.1

Mexaaudeckoe
JIIBUOKEHHE U CIIOCOOBI
€ro OIUCaHUI

10

MexaHn4ecKoe IBHKEHUE.
MarepuanbHasi TOUYKa.
Cucrema otcuéra.
OTHOCUTENBHOCTh
MEXAHUYECKOTO IBUKCHUS.
PaBHOMepHOE
MPSMOJIMHENHOE IBUKECHUE.
Hepasnomepnoe
IIPSIMOJIMHEWHOE JIBUKEHHUE.
Cpennsiss 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHu
HEPaBHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
IPSIMOJIMHENHOE JBUKEHUE.
CBo0OOIHOE TTaJIEHHE.
Omngitel [Nanumnes.
PaBHOMEpHOE IBMXKEHME

10 OKPYKHOCTH.

[Iepuon u yacrora
obpamenus. JIuneitHas u
YTJIOBasi CKOPOCTH.

AHanu3 u 00CyXJIeHHE Pa3IUYHbIX TPUMEPOB
MEXaHUYECKOTO JABUKCHUS.

OO0cyxaeHue rpaHul IPUMEHUMOCTHA MOJAEIIN
«MaTepHabHas TOUKay.

OnucaHyne MEXaHU4ECKOTO ABUKCHUS
pa3IuYHBIMU crioco0amMu (ypaBHEHUE, Ta0IuIa,
rpaduk).

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

HabmtoieHne MexaHMuecKoro JABM)KEHUS Tela
OTHOCUTEJIBHO Pa3HBIX TEJl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOI'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
TE€JI OTCUYETA.

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

Onpenenenne cpeHEer CKOPOCTH CKOJIbKEHHUS
OpyCKa Wi ABMKEHUS IIapuKa 10 HAaKJIOHHOU
IJIOCKOCTH.

AHanu3 u 00CcyXeHue CrocoOoB

48



denepanbhas paboyas nporpamma | dusuka. 7—9 kiaaccel (0a30BbIi YPOBEHD)

LenTpocTpemMuTebHOE
YCKOpEHHUE

NPUOIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
CKOpPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHU (IIapyKa B )KHIKOCTH, MOJACIIU
AIEKTPUYECKOTO aBTOMOOWIIS U T. I1.).
OnpeneneHue NyTH, MPOUEHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHHU, U CKOPOCTHU TEJIA

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

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

Briuncnienne myTy U CKOpOCTH TIPU
PaBHOYCKOPEHHOM TMPSMOJUHEUHOM JBUKCHUU
Tea.

Ornpenenenue NpoMIeHHOrO MYTH U YCKOPEHUS
JBIDKEHUSA TeJa Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIMHEMHOTO
JIBU>KEHUS T€JIa OT BPEMEHHU.

IIposepka cunomesvl: eciu

npu pagHOyCKOPEHHOM OBUICEHUU

be3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeUémHbIX Yuces, mo
COOmMEemcmeyouue NPOMedNCymKu 8pemeHu
00UHAKOBHL.
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OnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM TIOCKOCTH.

W3mepenne meproia U 9acToThl 0OparieHus
TeJa MO0 OKPY>KHOCTH.

OrnpeneneHue CKOPOCTH PABHOMEPHOTO
JIBIKEHUSA TeJia 10 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 mMpuUMepax CBOOOTHO
MaJaouX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U IP.)

1.2

B3aumoneiictBue Tei

20

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

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIBI
TPEHMUS.

Cuna TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.

Habmronenue u 00CyXI€HUE OIBITOB

C IBUKEHHEM TeJla IPU YMEHBIIIEHUH BIIMSTHUS
JIPYTHUX TEJ, MPEISITCTBYIOMNX JBHKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHHE 33JIaHUI 10 TEKCTY (CMBICTIOBOE
YTEHHE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUETA.

HaOmronenue u o0CcyxieHue MEXaHUYECKUX
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Y ckopenne cBOOOTHOTO
najaeHus. J[BrmkeHue miaHeT
Bokpyr Connua. I[lepBas
KOCMHUYECKas CKOPOCTb.
HeBecomocTs u neperpysku.
PaBHOBeCHE MarepuanbHOU
TOYKU. AOCOITIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIJIEHHON OChIO
BpaieHuss. MOMEHT CHIIBL.
LenTp TsKECTH

ABJICHUH, TPOUCXOJAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KaOuHeTa 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 00bICHEHUE SIBJICHUN

C MCII0JIb30BAaHUEM BTOPOIo 3aKkoHa HbroTOHA.
Pewenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa HproTOHA M ITpaBUIIa CJI0KEHUS CUJL.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyarui, B KOTOPbIX HAOTIOIAt0TCSI
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BAHUEM 3aKOHa ['yka.

Pewenne 3a1a4 ¢ NCNOIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIbKCHUA OT CHUJIBI HOPMAJIbHOI'O AABJICHMAA.

OOcy:x1eHne pe3ynbTaTOB UCCIEIOBAHHUS.
Onpenenenue k03P duLMeHTa TPEHUS
CKOJIbKEHHUSI.

N3mepenuie cuibl TPEHUS OKOSI.
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Pemenue 3aa4 ¢ MCNoab30BaHUEM (POPMYJIIBI
JUTSL CUJIbI TPEHUST CKOJIBKCHMUS.

AHanu3 IBUKEHUS TEJ TOJIBKO MO IEHCTBUEM
CUJIBI TSIKECTH — CBOOOTHOTO MAJICHUSI.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO MaJICHUsI OT MACChI TeNa.

OneHka BETMYUHBI CHIIBI TATOTEHUS,
JEUCTBYIOIIEN MEKy IByMS TEJIaMU

(m7st pa3HbIX Macc).

AHanu3 IBWKEHUS HEOECHBIX Tell

O] AEMCTBUEM CUJIbI TSTOTEHUSA

(C UCIOJIb30BAaHUEM JIOTIOJIHUTEIBHBIX
HMCTOYHUKOB MH(OPMALIHH).

Pemenne 3a1a4 ¢ NCMOIB30BaHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYITBI

JUTS pacyé€ra CUJIbI TSKECTH.

AHanu3 OpUrHHAIBHOTO TEKCTA,
ONMCBHIBAIOLLIETO MPOSBICHUS 3aKOHA
BCEMUPHOTO TATOTEHUS; BBITIOJHCHUE 33 IaHUIN
10 TEKCTY (CMBICIIOBOE UYTEHUE).

Habmonenue u o0cyx1eHUE ONBITOB

10 U3MEHEHUIO BECA TEJIA ITPU YCKOPEHHOM
JIBUYKCHUU.

AHaN3 yCIIOBUI BO3HUKHOBEHHUSI HEBECOMOCTH
U TIEPETPY3KH.

Pemenune 3anau Ha onpeeneHne Beca Tesa

B Pa3JIMYHBIX YCIOBUSX.
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AHanm3 cui, TIeUCTBYIONIMX Ha TEJIO,
MOKOSIIIEECs Ha OTOope.
OrnpeneneHue UEeHTpa TAKECTH PA3IMUHbBIX 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 IHEPTUHU

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOUIUX NIEpeaady UMITYJIbCa

IIPY B3aUMOJEHCTBHUU TEJI, 3aKOH COXPAHECHHUS
UMITyJIbCa MpU a0CONIOTHO YIIPYTrOM U
HEyNPyroM B3aMOJECHCTBUN TEN.

AHann3 cuTyanui B OKpYKaroIEn KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3HaBaHue sIBICHUS pEAKTUBHOIO
JIBUYKEHUSA B IPUPOJIE U TEXHUKE.
[IpuMeHeHune 3aK0Ha COXPaHEHUs UMITYJIbCa
JUISl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAJIBHOIO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUXKHO).

Pewenne 3a1a4 ¢ NCNOIB30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Omnpenenenue pabOTHI CHIIbI YIPYTOCTH

IIPU NOABEME Ipy3a C UCIOJIb30BAHUEM
HEIMOABUKHOTO ¥ TOJIBHX)KHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3Mepenre noTeHIMaaibHOW SHEPTUH YIIPYTO
ne(hopMUPOBAHHON MPYKUHBI.
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N3mMepeHne KUNHETUYECKOW SHEPTUU Tea

10 JJIMHE TOPMO3HOTO ITYTH.
DKCIEpUMEHTAIIBHOE CPABHEHNE U3MEHEHHUS
MOTEHINAJIbHON Y KHUHETUYECKON SHEPTUM TeJla
MIPU ABWYKEHHUH 110 HAKJIOHHOW IUIOCKOCTH.
DKcnepuMeHTAIbHAS TPOBEPKA 3aKOHA
COXpaHEHHsI MEXaHUYECKOU IHEPIUr

py CBOOOJHOM Ma/ICHHH.

IIprmeHeHune 3aKk0Ha COXpaHEHUs
MEXAHUYECKOM YHEPTUU JJIsl pacyéTra

MOTECHIIMAIBHON U KUHETUYECKOW SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYECKOM 9HCPIUH

Hror

0 TIO pa3zeiry

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnueCcKue
KOJIcOaHus

7

KonebarensHOE ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOAHUM: TIEPUO]T,
4acToTa, aMILTUTY/1a.
Marematn4yeckuil 1
PYKUHHBIN MasTHUKH.
[IpeBpamenue seprun
IpH KoJIeOaTeIbHOM
JIBYKEHUH.

3aryxatonue KoeOaHusl.
BrinyxneHHbIe KoJIe0aHusl.
Pe3zonanc

HaOmronenne koyiebanuii mox JEUCTBUEM CHUII
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOA0OHBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
AHnanm3 Kojie0aHui rpy3a Ha HUTH H

Ha nipykuHe. OnpeesieHre 4aCTOThI
KOJICOaHHMI MaTeMaTHYECKOTO U TPY>KMHHOTO
MasTHHUKOB.

HaOmronenne u 00bsACHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH IEpHUoaa
KOJIeOaHMI MOABEIIIEHHOTO K HUTH TPy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py3a.

HaoOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTh TIEPHOIa
KOJIeOaHMI MPYKHHHOTO MAasSTHUKA OT MaCChl
rpy3a U )KECTKOCTH MPY>KUHBI.

[IpuMeHeHne MaTeMaTHYECKOTO U TIPYKHHHOTO
MAasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJIeOaHMIl B OKpYKaloleM MUpeE.

Pemenune 3ana4, CBSI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOW YacTOTHI (TIEpHro/ia) KojieOaHu
H3zmepenue yckoperus c60600H020 NAOeHUs.

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHu4eCKHUE BOJIHBI.
CBoiiCTBa MEXaHUYECKUX
BOJIH. [IpoonbHbIE U
MIOIEPEYHbIC BOJIHBIL. [[mnHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHEHHs.
MexaHn4ecKrue BOJIHBI

B TBEPJIOM TEJIE,
CEMCMUYECKHE BOJIHBI.
3ByK. ['pOMKOCTb 3BYyKa 1
BbICOTA TOHA. OTpakeHue
3Byka. Mudpas3Byk u
yIBTPa3BYK

OOHapyxeHue U aHAJIN3 BOJTHOBBIX SBJICHUIN
B OKpY>KalollleM MUpe.

Hab6mronenue pacnpocTpaHeHus MPOA0IbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
OoOHapyXeHUE aHAJIOTMYHBIX BUJI0B BOJIH

B IIpUpOJi€ (3BYK, BOJIHBI HA BOAE).
Brruncnenue 1uHbI BOJIHBI U CKOPOCTH
pacrpoCTpaHEHUs 3BYKOBBIX BOJIH.
OKcnepuMeHTAIbHOE ONpeIeIeHUE IPaHuI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOaHMUIA.
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHUCJIE, C UCTOJb30BAHUEM
MY3bIKaJTbHBIX UTHCTPYMEHTOB).

Hab6nronenue u 0ObsicCHEHUE SIBJICHUS
aKyCTUUYECKOTO PE30HAHCA.
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AHaM3 OpUTrHHAIBLHOTO TEKCTa, TOCBAMIEHHOTO
MCIIOJIB30BaHUIO 3BYKa (WJIA YIbTPa3ByKa)

B TEXHUKE (IXOJIOKAITHS, YIBTPA3BYK

B MEJIUIIMHE U JIp.); BHIMOJTHCHNE 3aJaHHI

10 TEKCTY (CMBICIIOBOE UTEHUE)

Htoro no pazaeny

15

Pasznen 3. 3.]'leKTpOMaFHI/ITHOe IM0JI€ H JICKTPOMAIrHUTHBLIC BOJIHDBI

3.1 | DnekTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOLIUX
noJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3aUMOCBSI3b AJIEKTPUYECKOTO U MAarHUTHOTO
AIEKTPOMATHUTHBIE CoricTBa TIOJIEH.

BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE U3yUYEHHUE CBOICTB
[ITxana >IEKTPOMAarHUTHLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcrionp30oBanue C TIOMOIIbI0 MOOMIBHOTO TenedoHa).
AJIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTIT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Mma.
DNEeKTPOMAarHUTHAs IPUPOJa | AHAIU3 TEKCTOB, OMKMCHIBAIOIIMX MTPOSBICHHSI
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3Jy4YEHHUs B IPUPOJIE:
BoinoBbie CBOMCTBaA CBETA | )KHMBBIC OPTaHU3MBI, U3TyUEHHsI HEOSCHBIX Tel
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue U aHAJIN3 PA3IMYHBIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE.
N3y4yeHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3aiau ¢ ucnosib3oBaHuemM Gopmyi
JUTSL CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Wroro 1o pazgeny 6
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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
MOJITHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIAX

HaOnronenue oneIToB, AEMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPAHCHUS
cBeTa (BOSHUKHOBEHUE TEHU U MOJTyTEHN),

U UX UHTEPHpETalrs ¢ UCIIOJIb30BaHUEM
MOHSTHUSL CBETOBOTO JIy4a.

OOBsICHEHUE U MOJICTMPOBAHUE COTHEYHOTO U
JYHHOTO 3aTMEHUH.

HccnenoBanne 3aBUCUMOCTH YIJIa OTPaKEHUS
CBETOBOTO JIy4ya OT yrJjia MaJeHuUs.

N3yuyenue cBOMCTB U300pakeHUs B INIOCKOM
3epKa’e.

Ha0mronenne n 00bICHEHHUE OIBITOB

IO MOJTYYEHUIO U300paKEHH B BOTHYTOM U
BBINTYKJIOM 3epkanax. Ha0monenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha FPaHUIIE Pa3JIMYHBIX CPEJl, B TOM YHUCTIE
OTBITOB C MIOJIHBIM BHYTPEHHUM OTPaKEHHUEM.
HccnenoBanne 3aBUCUMOCTH yIJ1a
MPEJIOMIICHUS OT yTJIa MaJIeHus] CBETOBOIO JTyya
Ha FPaHULE «BO3IYX—CTEKIIO.
Pacrnio3zHaBanue sIBIECHHUN OTPAXXEHUS U
MPEJIOMIICHUS CBETAa B IOBCETHEBHOM KU3HH.
AHanu3 1 00bICHEHUE SIBJICHUS ONITUYECKOTO
MUpaxa.

Peuienue 3a7a4 ¢ UCMOJIb30BAHUEM 3aKOHOB
OTPAKEHUS U TIPEJIOMJICHHS CBETa
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4.2 | JIuH3BI U ONITHYCCKUE 6 JIunza. Xox myueit B tunze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucrema cobuparoIel U paccenBarolleH JIMH3.
¢doroanmapara, Mukpockomna | Onpenenenue (OKyCHOrO pPacCTOSTHUS U
u Teneckorna. ['ma3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
ONTHYECKAs CUCTEMA. AHanu3 yCTpOMCTBA M MPUHITUIIA ACHCTBUS
brzopykocTs HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JATbHO30PKOCTh doToammapara, MUKPOCKOTIA, TEJIECKOTIA.
N3yuenue Moienu Tiia3a Kak ONTUYECKON
CUCTEMBI. AHAU3 IBICHUN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUTIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6e10ro 3 Paznoxxenue 6emoro cBera HaoOmronenue pasznokeHus 6e510ro cBeta
CBETa B CIIEKTP B ciekTp. OnbITel HpIOTOHA. | B CIIEKTP.
CioxxeHue CreKTpaibHbIX Habmronenne u 00bSICHEHHE OIBITOB
1BeToB. Jlucnepcust cBeTa IO TTOJTYYCHUIO OEJIOTO CBETA MPH CIIOKCHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OMBITOB
10 BOCIIPHUSTHUIO [IBETA MPEAMETOB MPU UX
HAOIOICHUH Yepe3 IIBETOBBIC (DHIIBTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
Pa3znen 5. KBaHTOBBIC SIBJICHUS
5.1 | Ucnyckanue u 4 Omnertel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOI'JIOIIICHHUE CBCTA
aTOMOM

IJIaHeTapHasa MOJ€CJIb aTOMaA.

Mopnaens atoma bopa.
Hcenyckanue u noryoneHue

I10 UCCIICOAOBAHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTC3 O BOBMOJKHBIX PE3YyJIbTAaTaX OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOIaracMoro CTpoCHuA
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cBera aToMoM. KBaHTHI.
JInHenyaTsle CIEKTPHI

aToMOB, (hOPMYJTUPOBAHHUE BHIBOJIOB

U3 PE3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o crarmonapHsix 0pOUTaX 3JIEKTPOHOB.
Hab6nronenue CruioniHbix U JIMHEWYaThIX
CHEKTPOB M3ITYUYEHUS PA3IUYHbBIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYYCHUS

5.2

CrpoeHne aTOMHOTO
sanpa

PanpnoaktuBHOCTH. Anb(a-,
0eTa- U raMMa-u3ITy4YeHHUS.
CrpoeHune aTOMHOTO siApa.
Hyxionnas monens
aTOMHOTIO sizipa. 30Toms!.
PannoakTuBHEIE
npespauieHus. llepuon
MOJIypacriajia aTOMHBIX sJIep

OO0cy:x/1eHne BO3MOKHBIX TUIIOTE3 O MOEIISAX
CTPOEHUSA s/1pa.

Omnpenenenre cocrasa siiep 10 3a1aHHBIM
MacCOBBIM U 3apsIIOBBIM UUCIIAM U

10 TIOJIO’KEHHUIO B TIEPUOIUYECKON cucTEME
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa spa U ero
MOJIO’KEHUS B IEPUOIUNYECKON crcTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHUI] IO TOTOBBIM
dboTorpadusim.

OOHapy>keHue 1 U3MEpPEeHHEe PaIUaAMOHHOTO
¢oHa ¢ MOMONIBIO TO3UMETPA, OLIEHKA €TO
MHTCHCUBHOCTH.

AHanu3 OMOJIOTHYECKUX U3MEHEHU,
MPOUCXOISIINX MO TSHCTBUEM
pPaZOaKTUBHBIX U3TYyUYCHUI.
Hcnonp3oBanne pagroaKTUBHBIX U3TyYCHHH
B MEIUIIMHE
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5.3 | SnepHbie peakiuu 7 SAnepHble peakuu. 3akoHbl | Pemenue 3a7a4d ¢ MCHOJIb30BAHUEM 3aKOHOB
COXpPAaHEHM 3apsAI0BOro U COXPAHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOI'O YHCEll. DHEPrUs | Ha ONpefesieHUue pe3yabTaToB SACPHBIX
CBSI3M aTOMHBIX siiep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ DHEpIruy. Peakuuu | HEeBO3MOXKHOCTHU SIICPHON PEAKIIH.
CUHTE3a U JCIICHUS slep. OueHka SHEpPrur CBSI3U SAEP C UCIOJIb30BAHUEM
Ncrounuku sHeprun ConHua | popmysisl DWHIITEHHA.
U 3BE31. SnepHas OOcyxaeHue nepcrneKTUB UCTI0Ib30BAHUS
JHepreTuka. /lercreus YIIPABJISIEMOT0 TEPMOSAIEPHOIO CUHTE3A.
PaIMOaKTHBHEIX M3JIydYeHHH | OOCYXICHUE TPEUMYIIECTB U SKOJIOTUICCKIX
Ha )KUBbIC OPTraHU3MbI po0JieM, CBSI3aHHBIX C SAEPHOIN SHEPreTUKOM
Hroro o pazgeny 17

IHoBTOpUTEIBLHO-00001IAOIMIA MOLYJIb

[loBTOpEHUE N
o0o01IeHne

coJiep KaHus Kypca
busuku 3a /-9 Ki1accel

9

CucremMaTuzanus u
0000111eHHE TPEIMETHOTO
CoJIepKaHUs U OIbITa
NEATENBHOCTH,
npUOOPETEHHOTO

IpY U3YyYEHUU BCEro Kypca
(pU3UKHM OCHOBHOT'O OOILIETO
00pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
rocyJapCTBEHHOMY
9K3aMeHy 1o (hu3nKe

JU1sl 0OyYarommxcs,
BBIOpABIIMX 3TOT Y4E€OHBII
IpeaMET

BrimonHenne yueOHbIX 3a/1aHAM, TPEOYIOIITUX
JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTePU3YIOIINUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS TTOJTYYCHHBIX 3HAHUH

JUTSl HAYYHOTO OOBsICHEHUST (PU3HUECKUX
SIBJICHUM B OKPYKAIOLLEW IPUPOJIE,

B ITOBCETHEBHOM YKMU3HU W BBISBIICHUS
(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHUH;

— MIPUMEHEHUST OCBOCHHBIX
AKCIIEPUMEHTATLHBIX YMEHUHN

JUTSL UccieIoBaHusT GU3HUECKUX SIBIICHUH,
B TOM YHCJIE JJIS POBEPKHU THITOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
IPEIO0JIaraoIuX UCII0JIb30BAHNE (PUZNUYECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMyYHBIX Pa3/esoB Kypca (pU3UKH.
BelnonHeHye 1 3a1uTa rpynnoBbIX WK
VHAMBUAYAJIbHBIX IPOEKTOB, CBA3aHHBIX

C COJIEp’)KaHUEM Kypca (PU3UKH

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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