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denepanbHas pabouas nporpamma 1o yueonomy npeamery «duszukay (0a30BbIi
ypOBEHB) (TIpeAMeTHast 001acTh «ECTECTBEHHO-HAYyYHBIE TIPEAMETHI») (manee
COOTBETCTBEHHO — MporpaMma 1o ¢pusuke, Gu3nKa) BKII0YACT MOSICHUTEIHHYIO
3aMUCKYy, coAepkaHue 00ydeHusl, INIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS MPOTPAMMBI
1o (pU3MKE, TEeMAaTHUECKOE TIJIAHUPOBAHHUE.

MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs COCTABIICHA
Ha OCHOBE TIOJIOXKCHM W TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pazoBarenbHON mporpaMmel, npeactaBieHHbXx B DT'OC OO0, a Takxke ¢
yaétoM (penepanpHOl pabouel mporpamMmbl BocnuTanusi 1 KoHrenmu npenoaBanus
yaeOHOoro mpeaMeTa « Du3nKay.
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Conepxxanue mporpaMmbl  T0  (GU3MKE HampaBieHO Ha  (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYAIOMIMXCS U OPTaHU3AINI0 U3YYeHUST HUBUKU
Ha JIeATEIbHOCTHOW OCHOBE. B mporpamMme mo ¢u3nke y4UTHIBAIOTCS BO3MOXHOCTH
yaeOHOoro mpemMera B peanusanmuu TpeboBanmit PI'OC OO0 k mIaHUpyEeMbIM
JUYHOCTHBIM M METANpPEAMETHBIM pe3ysbTaTaM OOyuYeHHs, a TaKKe MEXIPEIMETHBIC
CBS3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJAMETOB Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs.

[IporpamMma 1o ¢u3MKe yCTaHABIMBAET pacHpeeleHne yueOHOro Marepuana Iio
rogaMm oOydeHus (IO Kjaccam), IMpeajaraeT MNPUMEPHYIO IMOCIIEI0BATEIbHOCTD
U3Y4YEHHUS] TeM, OCHOBAaHHYIO Ha JIOTMKE PAa3BUTUS MPEAMETHOIO COJEpPKAHUS U yuéTe
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIMNXCS.

[IporpamMma mo ¢usmke pazpaboTaHa C IENbI0 OKa3aHUS METOAMYECKON MOMOIIH
YUHUTENIO B CO3/IaHUU paboueil MporpaMMsbl MO0 Y4eOHOMY MPEIMETY.

duznka SBISIETCS CHUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
MIPEIMETOB, TTOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE IPOIIECCOB W SIBIICHUIA,
U3y4yaeMbIX XUMHUEU, OMOorueu, acTpoHoMuer u Quznueckod reorpadueil, BHOCUT
BKJIAJl B €CTCCTBEHHO-HAYYHYIO KapTHHY MHpa, MPEAOCTaBIIICT HambOojee SICHBIC
o0Opasipl MPUMEHEHUS HAYYHOTO METOJa TMO3HAHUS, TO €CTh CIoco0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUI O MHUPE.

Onna w3 TIaBHBIX 3a7ad  (U3UYECKOrO O00pa3oBaHUsT B CTPYKType oOOIIero
00pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTEepeca K HayKe y 00yJaronuxcs.

Nzyuenne pusmkn Ha 6a30BOM ypOBHE MpEIOJNiaracT OBJAJCHUE CIECTYOIIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

Hay4YHO OOBSCHSTH SIBJICHUS,

OIICHHBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHUS;

UHTEpPIPETUPOBATh JaHHbIE W  MCIOJb30BaTh HAy4YHbIE JI0KA3aTENbCTBA
TSl TIOJTYYEHHUSI BBIBOJOBY.

Henu nzydyenus GuU3MKU Ha YpOBHE OCHOBHOI'O 0O0IIIET0 00Opa30BaHUs OIpe/IeSICHbI
B KoHuenmuu mnpenojaBaHusi y4eOHOTO mnpenMera «Dusnka» B 00pa3oBaTeNbHBIX
OpraHu3anusIx Poccutickon Oenepanunu, peanu3yrommx OCHOBHBIE
o0meoOpa3oBarebHbIE  TPOTpaMMbl,  yTBEpkAEHHOW  pemenueM  Komneruun
MunuctepcTBa npocsemenns Poccutickoit @eaepamnuu (mpoTokoi ot 3 gexadps 2019 r.
Ne TTK-4BH).

[enu n3yuenus Gu3nuku: NpuoOpeTEHNE NHTEPECA U CTPEMIICHUST 00YUaIOIIUXCS K

HAyYHOMY U3YyYCHUIO

IPUPOJIbI, PA3BUTUE HUX HMHTEJUIEKTYaJIbHBIX W TBOPUYECKHX CIOCOOHOCTEH; pa3BUTHE
MPE/ICTaBICHUI O HAYYHOM METOJIE MO3HaHUs U (OPMUPOBAHUE
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HCCIICAO0BATCIIBCKOI'O OTHOMICHUS K OKPYKAIOIIHUM ABJICHHUAM @OpMHpOBaHHC HAaYy49HOI'O
MHUPOBO33PCHUS KaK PEC3yJIbTaTa U3YUCHUA OCHOB

CTpPOCHHS MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (u3uku; ¢GopMupoBaHUE
NPEICTaBICHUN O poNu (PU3HMKH Ui pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTUI;  pa3BUTHE TMPEACTaBICHHA O BO3MOXHBIX cdepax  Oymymieit
npodeCCUOHANBPHON ~ JIEATENBHOCTH, CBS3aHHOM ¢  (U3MKOH, TMOArOTOBKAa K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.
JlocTukeHHne 3TUX 1eNel MporpamMmsbl Mo (pU3MKe Ha YpOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHMs 00ECIICYNBACTCS PEMICHUEM CIICTYIOIINX 3a/1a4:
npuoOpeTeHne 3HaHUH O IUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHHUUECKUX,

TCIINIOBBIX, JJICKTPHYCCKHNX, MAIHUTHBIX H KBAHTOBBIX SABJICHHAX, HpI/I06peT€HI/Ie
YMCHI/Iﬁ OITMCHIBATEL U OOBICHSTH (1)I/I3I/I‘-IGCKI/IC SABJICHUA

C HCIIOJIb30BAHHCM IIOJTYUCHHBIX 3HaHHﬁ; OCBOCHHC MCTOIOB PCIICHHA HpOCTGﬁMHX
paC‘léTHBIX 3aJa4 ¢ UCIIOJIb30BAHHUCM

dusznyeckux Mojeneil, TBOPUYECKUX MU MPAKTHKO-OPUEHTHUPOBAHHBIX 3a7ad; Pa3BUTHE
yMEHHI HaOII0aTh PUPOIHBIC SIBJICHUS M BBIIOIHSTH OIBITHI, JJA0OPaTOPHBIE paOOTHI
U SKCIIEPUMEHTAJIbHBIE HCCIEAOBAHUS C UCIOJIb30BAaHUEM H3MEPUTENBHBIX MPUOOPOB;
OocBOeHHE NpUEMOB paboThl ¢ HHGpOpManueld (U3NYECKOro COACpPKAHMS, BKIIOYas
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTWXKEHUSX (U3UKH, aHAIW3 U KPUTUYECKOE
OLICHMBaHUE  HMH(POpPMalUU; 3HAKOMCTBO €O  cepamu  mpodeccHoHaIbHOM
JIeSITEIbHOCTH, CBSA3aHHBIMU

C (u3MKOW, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHHUSX
bu3MYeCcKO HayKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBaHusi oTBoauTCA 238 4vacoB: B 7 kjacce — 68 yacoB (2 yaca B Henenwo), B 8
Kiacce — 68 vacoB (2 yaca B Hezeno), B 9 kinacce — 102 gaca (3 gaca B Hellemio).

[Ipennaraemeiii B mporpamMMe Mo (HU3UKe MepedeHb JTa0OpaTOpHBIX paboT u
OTIBITOB HOCHUT PEKOMEHIATENbHBIM XapaKTep, YYUTENb JAENacT BBHIOOp MPOBEICHUS
7a00paTopHbIX pPabOT ®W ONBITOB C YYETOM WHAMBUAYAIBHBIX OCOOCHHOCTEH
oOy4aromuxcs, CHUCKAa OHKCIEPUMEHTAJbHBIX 3aJaHUl, TNpeUlaraéMblX B paMKax
OCHOBHOTO rOCYJapCTBEHHOTO 3K3aMeHa Mo (hu3HKe.

COJEP XAHUME OBYUYEHUA

7 KIIACC Pa3zpgea 1. ®u3uka u €€ poJib B IO3HAHUM OKPY:KAKOIIEro MUPa
®dusuka — HayKa o npupoe. ABnenus npupoabl. PU3nUeCcKre sIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ouznueckre BeauuuHbl. M3mepenue Qusnueckux BenuuuH. Duznyeckue
npudopsl. [lorpemnocts u3mepennit MexxayHapoiHasi CUCTeMa €UHHII.
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Kak ¢usuka u  Jgpyrue  ecTecTBEHHbIE HAyKW  HU3Y4aloT  MPUPO.Y.
EcTecTBeHHO-HAYUYHBIN METO] O3HAHUS: HAOIIOACHUE, TOCTAHOBKA HAYYHOTO BOIIPOCa,
BBIJIBJKCHUE TUIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUNOTE3, 0OBSICHEHUE
HaOmoaaemMoro siieHus. Onucanue GU3NIECKUX SBJICHUN C TOMOIIBIO MOJIETEH.

Jlemoncmpayuu

MexaHn4yeckue, TeTIoBbIe, SJIEKTPHIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHHSI.
dusudeckue MNpUOOPH M Mpoleaypa MPSMBIX HW3MEPEHHA aHAJIOTOBBIM U
U (PPOBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol

OnpeneneHre UEHbI 1eIeHUs NIKaJIbl U3MEPUTEIBHOTO TPUOOpa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.

Onpenenenue pa3MepoB MaJbIX TEI.

W3mepenre Temmeparypsl NMPU MOMOIIM KUJIKOCTHOTO TEPMOMETpPAa MU J1aTYMKa
TEMIIEpaTyphl.

IIpoBeneHue nccaeaoBaHUs MO MPOBEPKE TMIIOTE3Bl: JAIBHOCTh IOJIETA IIAPHKA,
MNYLIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbIlIE, UeM OOJIbILIE BHICOTA ITYCKA.

Pa3znen 2. IlepBoHayajibHbIe CBEJJCHUA O CTPOCHUM BelleCTBa
CrpoeHue BemecTBa: aTOMbl MU MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHUE BELIECTBA.

JIBrmxeHue yactull BemecTBa. CBsI3b CKOPOCTH ABUKEHUS YACTUIL C TEMIIEPATYPOM.
BbpoyHoBckoe nBuxkenue, nuddysus. BzaumonericTBie 4acTUI BEIIECTBA: NPUTIKEHUE
Y OTTAJIKWBaHUE.

ArperaTHple COCTOSIHUSI BELIECTBA: CTPOCHHME Ta30B, XUIKOCTEM M TBEPIBIX
(KpUCTAIIIMYECKNX) Tel. B3auMoCBsA3b MeEXAYy CBOMCTBaMH BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX UM HMX aTOMHO-MOJIEKYJSApHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu
Habmnronenue OpoyHOBCKOTO ABUKEHUSI.

Ha6nronenue nuddysun.
HaGnronenue sBieHuil, OOBSCHAIOMIMXCA NPUTSDKCHHEM WM OTTAJIKUBAHUEM
YaCTHI] BEIIECTRA.

Jlabopamophvie pabomwi u onvimol
OreHnka mraMeTpa aToMa METOZIOM PSJIOB (C UCTIOIb30BaHueM (poTorpaduii).
OnbITel IO HAOJIOACHUIO TEINIOBOTO PACIIUPEHUS Ta30B.

OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
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Pa3nen 3. /IBuskeHne U B3auMoieicTBHE TeJl

Mexanundeckoe 1BrKeHHe. PaBHOMEpHOE U HEpaBHOMEpPHOE IBMKEeHHE. CKOPOCTB.
Cpennsst CKOpOCTh NpH HEPABHOMEPHOM JBWXKEHUU. Pacuér nytm W BpemeHu
JIBUKEHUS.

SBneHue wHepuuM. 3aKOH MHEpUMHM. DB3aumMmoneicTBHe Ten Kak INpUYMHA
WU3MEHEHUSI CKOPOCTH JIBMKEHMs Tell. Macca Kak Mepa MHEpTHOCTH Tena. [IImoTHOCTh
BemecTBa. CBA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEIIECTBA.

Cuia Kak XapakTepHUCTHKa B3aumojencTsus Tesl. Cuila ynpyrocTu u 3akoH I'yka.
M3mepenne cuibl ¢ TIOMOIIBIO AMHAMOMETpA. SIBIEHUE TATOTEHUS U CWIA TSHKECTH.
Cuna TsbkecTH Ha Jpyrux IuiaHerax. Bec tema. HeeecomocTs. CrokeHHe CHIIL,
HaIlpaBJICHHBIX 1O OAHOM mpsimoi. PaBHopencTByromas cuin. Cuna tpenus. Tpenwme
CKOJIbKEHUS ¥ TPEHUE MOKOs. TpeHne B pupojie U TEXHUKE.

Jlemoncmpayuu
Hab6mrogenne MeXxaHMIeCKOTO JBHKEHHS Tea.
N3MepeHne ckopoCTH MPSIMOJIMHEITHOTO JBUXKECHMUS.
Habmronenue ssBIeHUs] HHEPIUH.
HaOnronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHeHHE Macc 10 B3aUMOACHCTBUIO TE.

CroxeHue cull, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamophvie pabomwi u onvimol

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBHMKEHUS (LIapuKa B XKUAKOCTU, MOJEIN
3JIEKTPUYECKOTO aBTOMOOMIISI U TakK Jajiee).

Onpenenenne cpeHERl CKOPOCTH CKOIBKEHHUS OpyCKa WM IIapyKa M0 HAaKJIIOHHOU
IJIOCKOCTH.

Onpenenenre MWIOTHOCTH TBEPIOTO TeNa.

OnbITHI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTSKEHUS (AedopMaliiu) Npy>KUHbI
OT NPHWJIOKEHHOMN CHUJIBI.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHSI CKOJIBKEHHSI OT BEca TeJla
Y XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B

Hasnenue. CrnocoObl yMeHBIIEHUS U YyBelW4yeHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JIaBJieHUs raza oT o0béMa, Temrneparypsl. [lepegada naBnenust TBEpAbIMU
TelaMH, >KUAKOCTSIMM U Tra3zamMu. 3akoH Ilackaig. IIHeBMaTmyeckne MaIIVHBI.
3aBUCHUMOCTh JIaBJICHUS JKUIAKOCTH OT TIyOuHbl. [HapocraTudeckuili mapasokxc.
Coobmiaromuecs cocyabl. [ uapaBnuueckiue MeXaHU3MBbI.

Atmocdepa 3emnu u atMmocepHoe naBiaeHue. [IpuunHbl cyliecTBOBaHUS
BO3ylIHON 0000uky 3eMin. OnbiT Toppuuemiu. M3mepenne atmocdepHoro
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JaBJICHHS. 3aBUCHMOCTh aTMOC(EPHOTO JaBJICHUsI OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 1 U3MEpeHus: aTMOC(EPHOTO TaBICHUS.

JlencTBUE KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxoraBaHue.

Jlemoncmpayuu
3aBUCUMOCTH JABJICHUS raza OT TeMIEPATypPHI.
[lepenaya gaBiIeHUs ) KUIKOCTHIO U Ta30M.
Coobmraromuecs: CoCy/bl.
['mppasnuueckui npecc.
[IposiBienue necTBUst aTMOChHEpPHOTO JABJICHHUS.

3aBUCHUMOCTbD BBITaJIKHBaIOHIGﬁ CHJIBI OT 00BEMa HOpr}I(éHHOﬁ qacTH TCJIa H
IINTIOTHOCTH XUAKOCTH.

PaBeHCTBO BHITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcinoBue miuaBaHus TeEd: IUIaBaHHUE WIIH IIOIPY>KCHUC TCJI B 3aBUCHUMOCTH OT
COOTHOIIICHHUS IIJIOTHOCTEH Teja U KHNIKOCTH.

Jlabopamophwvie pabomwi u onvimol

HccnegoBanue 3aBUCHMOCTM Beca Telna B BOAE OT O0ObEMA MOTPYKEHHOH B
XKUIKOCTh YaCTH Tea.

OnpeneneHue BBITAIKUBAIOUIEH CHUJIbI, IEMCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CHWIIbI, JICHMCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT MaccChl TeJa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, JEHCTBYIOLIEH
Ha TeJO B KHUJIKOCTU, OT 00BEMA MOTPYKEHHON B JKUJIKOCTh YAaCTH T€Ja U OT MIIOTHOCTH
KUJKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAHHUE JIOJKM U OIpElaeieHue €€
rpy30I0ABEMHOCTH.

Pa3znen 5. PaGora n MomHoCTh. JHeprusa Mexanuueckas

paboTa. MOIIIHOCTb.

[IpocThie MEXaHU3MBI: phIUar, OJIOK, HAKJIOHHAS TIOCKOCTh. [IpaBuiio paBHOBecHs
peruara. [lpumeneHnne mpaBwiia paBHOBECHS pblyara K OJIOKY. «30J0TO€ MPaBHUIIO»
mexanuku. KITJI mpocteix mexanu3moB. [IpocThie MeXaHU3MbI B ObITY U TEXHHKE.

Mexanunueckas 3Heprusi. Kunetnueckas u noreHuuanbHas sHeprus. [Ipespamienue
OJIHOTO BHJIa MEXAHUYECKOM SHEpPruuM B JPyrod. 3aKOH COXPAHEHUS] DHEPruu B
MEXaHHKE.

Llemoncmpayuu
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IIprMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie pabomol u onvimol

Omnpenenenrue paOOThl CUJIbI TPEHHUS MPU PABHOMEPHOM JABUKEHUU Tella IO
TOPU30HTATBHON TOBEPXHOCTH.

HccenenoBanue ycioBrii paBHOBECHs pblyara.

N3mepenune KIIJI HakIIOHHOM TIJIOCKOCTH.

N3ydenue 3akoHa COXpaHEHHSI MEXaHUYECKOW SHEPTUHU.

8 KJIACC Pa3znea 6. TensioBbie siBJIeHUS
OCHOBHBIE MMOJOKEHUSI MOJEKYISIPHO-KUHETUUYECKON TEOPUHN CTPOCHHUS BEIIECTBA.

Macca u pasmepbl aTOMOB M MOJIEKYJ. ONBITBI, ITOATBEP/KIAIOIIME OCHOBHBIC
IIOJIOYKEHMS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Monenn  TBEPHOro, KHUAKOTO U  ra3o00pa3HOrO0  COCTOSIHMM — BEIECTBA.
Kpucranmnnueckue u amopdubsie Tena. OObSCHEHHE CBOMCTB ra3oB, KHAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUM  MOJEKYJISIPHO-KNHETUYECKOM  TEOPHHU.
CmaunBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temmneparypa. CBs3b TEMIIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS YACTHIL.
Buytpennss sneprusi. CnocoObl ”3BMEHEHUS! BHYTPEHHEH dHepruu: Temionepeaada u
COBEpLICHUE paboThI. Bunpl TEIUIONEpefaYn:  TEIIONPOBOIHOCTb,
KOHBEKIIUSA, U3JIyYCHUE.

KonuyecTBo TeruioTel. YnenpHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro OanaHca. [lmaBneHue u oTBepaeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHas Teriora IuiaBieHus. IlapooOpasoBanue u
koHjieHcanus. Ucnapenune. Kunenue. Y aenbHas TemioTa napooOpa3oBaHusl.
3aBUCHUMOCTh TEMIIEPaTypbl KUIIEHUSI OT aTMOC(EPHOTO JIaBICHHUS.

Bnaxuocts Bo3myxa.

DOHeprus TOIIMBA. Y AeNbHAs TEIIOTa CTOPAHUS.

[Tpunuunel padotel TemioBbix apurarenei KIIJI termoBoro asurarens. TemnaoBsie
JIBUTATEJIN U 3aIUTa OKPYKAIOUIEH CPEIBI.

3aKOH COXPAaHEHMsI U PEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jlemoncmpayuu
Habmnronenue OpoyHOBCKOTO ABUKEHUSI.
Ha6nronenue nuddysun.
HaOmronenue siBjieHn cMauyMBaHUS U KaMWLUIAPHBIX SIBIICHUM.

Ha6nronenue TemioBoro pacmpeHus Tedl.
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HM3MeHeHune JaBJICHUA Ta3a IIPpU HU3MCHCHHUHU 00BéMa M Harp€BaHnu WA
OXJIAXKACHHUU.

[IpaBuna u3aMepeHus: TeMIepaTyphl.

Buns! Teruionepenayn.

OxnakieHue Ipy COBEPIICHUH PabOTHI.

Harpeanue npu coBepiieHHH padOThl BHEITHUMU CUJIAMH.
CpaBHEHHE TEIIIOEMKOCTEN Pa3IMYHbIX BEILIECTB.
Habutoienue kuneHus.

Habmoienne nocTostHCTBa TeMIIEPATyPhl MPH TIIABJICHUH.

Mojenu TeIJIOBBIX JIBUTATEIICH.

Jlabopamophwvie pabomwi u onvimol

OnpITBl IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJIIPHOTO PUTSKEHHUS.

OnbITEI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

OnbITEl 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH U TBEPIBIX
Tell.

Omnpenenenre gaBiaeHUs BO3yXa B Oa/IOHE IINPHULA.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh JABJICHUS BO3/AyXa OT €ro o0béMa u
HarpeBaHUs WIN OXJIaXKICHUSI.

[IpoBepka rumoTe3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

HaGnronenue n3meHeHus BHYTPEHHEN SHEPTHH Tella B pe3ysbTaTe TeIlonepeaadu
Y paOOThI BHEIIHUX CHJI.

UccnenoBanue sBICHUS TEIUIOOOMEHA TPU CMEIIMBAHUM XOJIOJHOM M TOpsueit
BOJBI.

OmnpeneneHre KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOW MpU TEIIOOOMEHE ¢
HarpeTbIM METAJIMYECKUM LIUIUHIPOM.

Ornpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

Hccenenosanue npouecca UCIapeHus.

Onpenenenue OTHOCHUTEILHON BJIAXKHOCTH BO3/IyXa.
Onpenenenue yAeabHOM TEMIOTHI TIJIABJICHUS JIbJA.

Pazgen 7. JaekTpudyeckue ¥ MAarHUTHbIE SIBJICHUS

Onektpuzanus Tea. JlBa poja ANEKTpUYECKUX 3apsiaoB. BzaumopeiicTBue
3apsUKEHHBIX Tel. 3akoH KyloHa (3aBUCHMOCTB CHJIbI B3aUMOJEWCTBHS 3apsyKEHHBIX
TE€J OT BEJTMYUHBI 3apSJI0B U PACCTOSHUS MEXK]Y TEJIaMH).

Onextpuyeckoe 1mosne. Hanpsk€HHOCTH  anekTpudeckoro noiid. [IpuHnmn
CYNEPIIO3HULINH dJIEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).
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Hocurenu snexTpudeckux 3apsfgoB. OJIEMEHTApHBIA JJIEKTPUUYECKUM  3apsi.
Crpoenne atoma. IIpOBOJHUKHM M AUDIIEKTPUKHU. 3aKOH COXPAHEHHs IEKTPUUYECKOIO
3apsza.

DNEeKTPUYECKUNA TOK. Y CIOBHSI CYIIECTBOBAHMS IEKTPUUECKOro Toka. IcTouHMKN
NOCTOSIHHOTO TOKa. JIEHCTBUA SIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DIEKTPUUECKUNA TOK B KUIKOCTAX U raszax.

Onextpuyeckad 1ens. Cuiia Toka. Dnekrpudyeckoe HampspkeHue. ConpoTHBIICHHE
IIPOBOJIHHKA. Y IEJIBHOE COIPOTUBIIEHHE BellecTBa. 3akoH OMma JIsi ydacTka LEIu.
[TocnenoBarenbHOE U MapaLIEIbHOE COEAUHEHUE IPOBOJHUKOB.

Pabota ®u MOIIHOCTH  3JEKTpUYECKOro Toka. 3akoH Jlxoyms—Jlenna.
DNEeKTpUYECKHe UEeNu M MOTPEOUTENN 3JIEKTpUYecKol sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

IlocTtossaHrle MarHuTbl. B3amMmopelcTBHE NOCTOSHHBIX MArduTOB. MarauTHOE
nojie. MarauTHoOE 1ose 3eMJIIA U €r0 3HaYCHHE JJIs1 KU3HU Ha 3emuie. OnbIT DpcTea.

MarauTHoOE 10JIe 3JIEKTPUYECKOTO TOKa. [I[puMEHEeHne AIIEKTPOMAarHuTOB B TEXHUKE.
JlelicTBME MarHUTHOIO MOJISI HA POBOJHUK C TOKOM. DJIEKTPOJBUIaTEIb IOCTOSIHHOTO
ToKa. Mcronp30BaHue  3IIEKTPOABUTATENEH B TEXHUYECKUX
YCTPOMCTBAX Y Ha TPAaHCIIOPTE.

Onbitel @apanesi. SBieHue 3yeKTpoMarHuTHOM wuHAYKuuu. IIpaBuno JleHma.
Onextporenepatop. CrnocoObl MOJyUYEHHUsI 3IEKTPUUECKON 3HEPIUU. DIIEKTPOCTAHLUU
Ha BO30OHOBIIIEMbIX HICTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DIIeKTpU3aLUs TEJL.
JIBa poJia 3JIEKTPUUYECKHUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOWCTBO U IEUCTBUE JIEKTPOCKOMA.
DIIEKTPOCTATUYECKAST MHIYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[TpoBOAHUKY U JUAJIEKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M CcTOYHMKH TTIOCTOSTHHOTO TOKA.
JIeWCTBHS DIEKTPUYECKOTO TOKA.
DIJIEKTPUUECKHUM TOK B )KUIKOCTH.
["a30BbIi1 pa3ps.
N3mepenue cuiibl TOKa aMIIEPMETPOM.
N3mMepenune 351eKTpUYeCcKOro HapsKEHUST BOJIbTMETPOM.
Peocrar u MarasuH conpoTHUBIICHUMN.

B3aumMoneiicTBrue mOCTOIHHBIX MAarHUTOB.

10
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MopaenupoBaHrue HEBO3MOXKHOCTH pa3Jie/IeHUsI MOJIFOCOB MarHuTa.
MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB.
OnbIT Opcrena.

MarHutHoe noJje Toka. DJIeKTPOMarHur.

JleficTBHE MarHUTHOTO IOJIS1 HA IPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS JICKTPOMArHUTHON MHIYKIIUH.

OmnebiTel @apagnes.

3aBUCHUMOCTbD HaIIpaBJICHUA HHAYKIIUOHHOI'O TOKa oT YCHOBI/Iﬁ cro
BO3HUKHOBCHUUSI. 3J’I€KTpOF€H€paTOp ITIOCTOSAHHOI'O TOKA.

Jlabopamophvie pabomwi u onvimol
OnbITH 110 HAOTIOICHUIO STIEKTPU3AIIMH TEJ MHAYKIIMEH U MPU COMPUKOCHOBEHHH.
HccnenoBanue nelCTBUS JIEKTPUUECKOTO OIS HA MPOBOTHUKHU U TUDJICKTPUKH.
COopka u mpoBepka padbOoThI IEKTPUUECKOMN IEMU TOCTOSIHHOTO TOKA.
W3mepenne u peryanpoBaHie CHIIbI TOKA.
N3mepenue u peryanpoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 pe3ucrop,  OT
COTIPOTUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OHI)ITLI, ACMOHCTPUPYIOIIHUC 3dBUCHMOCTL OJJCKTPHUYCCKOIO COIIPOTHUBJIICHUA
IMPOBOJHHUKA OT €TI0 JJIMHBI, IJIOIIAaAN IMOIIEPEYHOTO CCUCHUA U MaTCpHralia.

ITpoBepka mpaBuiia CIOKEHUS HAMPSIKEHUM TIPU MOCIEA0BATEIBHOM COEIUHEHUU
JBYX PE3HCTOPOB.

IIpoBepka mpaBuiia sl CUIIbI TOKA NPHU MapayieIbHOM COEIMHEHUH PE3UCTOPOB.

Omnpenenenre pabOTHI JEKTPUUIECKOTO TOKA, UIYILEr0 Yepe3 Pe3UcTop.

OnpeneneHre MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, HAYIIETO Yepe3 JaMIIOYKy,  OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ nHarpeBarens.

HccnenoBaHne MAarHUTHOIO B3aMMOJIEHCTBUS TOCTOSTHHBIX MATHUTOB.
M3y4yeHre MarHMTHOTO TOJISA IOCTOSHHBIX MAarHUTOB IMPH HX OOBCAMHEHUU H
paszencHuN.

Uccnenosanue neCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTb CHJIbL BSaHMOHCﬁCTBHH KaTylikku C
TOKOM N MaravTa OT CHUJIbI TOKa U HAITPABJICHUA TOKA B KATYIIIKC.

HSy‘ICHI/Ie ﬂCﬁCTBHH MAardvMTHOTI'O ITOJIA Ha IIPOBOAHUK C TOKOM.

KounctpyupoBanue u nu3ydenue paboThl AJIEKTPOIBUTATES.

11
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Namepenune KIIJI asexkTpoaBUraTeibHOM YCTaHOBKH.
OMNBITHI IO UCCIIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM UHAYKIWU: UCCIEA0BAHNE
VM3MEHEHUW 3HAYCHUS U HAITPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC Pa3znen 8. Mexannueckue siBJICHUS

Mexanuueckoe  ABWKeHHEe. MarepuansHas — Touka. Cucrema  OTCYéTa.
OTHOCHUTEIIBHOCTh ~ MEXaHMYECKOro JBWXKEHHUS. PaBHOMeEpHOE MNpsSMOIMHEIHOE
nBr>keHue. HepaBHOMepHOe mnpsiMonMHENHOE ABWKEHHE. CpenHsdass U MrHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JIBHIKECHUHU.

Yckopenue. PaBHOycKOpeHHOE IpsIMOJIMHENHOE ABMKeHne. CBOOOHOE MajeHHe.
OmnbiTel ['anunes.

PaBHOMepHOE nBMXKEHHE 10 OKpyXHOcTH. Ilepmon u uacrora oOpalieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

IlepBpii 3axkoH Hprotona. Bropout 3akoH Herorona. Tperwii 3akoH HproToHa.
[IpyHIMN CyNIEpIIO3UIUHN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHUSI CKOJIBKEHHS, Cuia
TPEHMUS TTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna Ts)KeCTH M 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO IMaJIEHUS.
JBmxenue mnanetr Bokpyr ComHua. IlepBas kocmuyeckasi ckopocTb. HeBecoMocTh U
IIEpErpy3KH.

PaBHoBecue wmarepuanbHOM TOYKH. AOCOIIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpanieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenwe wummysnbca. Mmmynbc cuiibl. 3aKOH COXPaHEHHS
MMITYyJIbCa. PeakTUBHOE NBUKEHUE.

Mexanuveckass paboTa U MOITHOCTh. PaboTa CHUIl TSKECTH, YNPYTrOCTH, TPEHUS.
Cs3p osHepruu u  pabotel. [loTeHnumanpHash »SHEpPrust Tena, TMOJHATOTO HaT
IIOBEPXHOCTHIO 3eMiM. lloTeHImanbHas SHEprusi Cxarou npyxuHbl. KuHeTtnueckas
sHeprus. Teopema O KHHETHYECKOW OSHEPTrMU. 3aKOH COXPAHEHHS MEXaHWYECKOU
DHEPIUH.

Jlemoncmpayuu
Habmronenne MexaHn4ecKoro ABMYKEHUSI TeJla OTHOCUTENIBHO Pa3HBIX TeJI OTCUETA.
CpaBHeHUE MyTEH U TPACKTOPHUM JBUKEHHUSI OJHOTO M TOTO K€ TeJIa OTHOCUTEIIBHO
pPa3HBIX TEJ OTCYETA.
N3mepenne CKkopoCTr U YCKOPEHUS MPSIMOJIUHEHOTO IBUKECHMUS.
HccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOTO JBUKEHHS.

Ha6J'IIOI[CHI/Ie ABMIKCHUS TCJa 110 OKPYKHOCTH.

12
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HaOmoneHne MeXaHMYECKHUX SIBICHUH, IPOUCXOJAIIMX B CHCTEME OTcuéra
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHHM OTHOCHUTEJIPHO KaOMHETa
1076370978

3aBUCUMOCTB YCKOPEHUS Teja OT MacChl TEJA U ACUCTBYIOLIEH HAa HETO CUJIBI.
HabmtoneHne paBeHCTBA CUIT IIPU B3aUMOJICHCTBUHU TEll.

M3meHnenue Beca Tena npyu yCKOPEHHOM JIBHYKEHUU.

Ileperaua uMIynbpca npy B3anMOJECUCTBUU TEN.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHHe UMITYJIbCa IIPH HEYIIPYTOM B3aUMOJEHCTBHH.

CoxpaHeHHe UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.
HaGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTHU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHWYECKOM JSHEpPrMM IIpU JBWXKEHHH Tela IOoJA JEHCTBHEM
IIPY’KUHBI.

Jlabopamophvie pabomwi u onvimol

KoHcTpyHnpoBaHue TpakTa JjIsl pa3roHa M JaTbHEHIIET0 paBHOMEPHOTO JIBIKCHUS
IIapyKa WA TEICKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUSI OpyCcKa WM JIBHXKCHHSI IIApUKa 110
HaKJIOHHOM ITIOCKOCTH.

Omnpenenenre yCKOpEHHUs Tela MPHU PaBHOYCKOPEHHOM JIBIKEHUH IO HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHU TPH PAaBHOYCKOPEHHOM JIBHKCHHH
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBH)KEHHUU O€3 HadajJbHOU
CKOPOCTH MYTH OTHOCSTCS Kak pAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIINE
IPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIBKEHUSI OT CHJIbI HOPMAJIBHOIO
JTaBJICHUS.

Onpenenenue kodphuieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue ECTKOCTU MPYKUHBI.

Onpenenenue pabOTHl CUJIBI TPEHHS] TPU PABHOMEPHOM JBWKEHHUU Tella  TIO0
TOPU30HTAIBHON IOBEPXHOCTH.

Onpenenenue padOThl CUIIBI YIPYTOCTH MPHU MOABEME Tpy3a C UCIOIb30BAaHUEM
HETOIBIXKHOTO U TIOJIBUKHOTO OJIOKOB.

N3yuenune 3aKoHa COXpaHEHUS SHEPTHH.

13
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Pa3znen 9. Mexannueckune KoJ1e0aHUS W BOJHBI

KonebarenbHoe nBukeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHW: TEpHO/I,
4acTOTa, aMIUTUTyJa. MareMaTH4ecKuil W TPYKHHHBIM MasTHHKH. [IpeBpamieHue
SHEPTUH MPHU KOJICOATETLHOM JBUKCHHH.

3artyxarwne kosieOanus. BoiHyxaeHHble kKosieOanus. Pe3onanc. MexaHuueckue
BOoTHBL. CBOMCTBAa MeXxaHWYeCKHX BOJH. [IpomonpHBIE M ToNepedHbie BOJHBL J[mmHa
BOJTHBI M CKOpPOCTh €€ pacmpocTpaHeHHs. MeXaHWYeCKHue BOJHBI B TBEPAOM TeIe,
ceficMrYecKre BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu
Habmronenue konebanuii Tea moa 1eMCTBUEM CHIIBI TSYKECTU U CUIIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HaOnronenue BoIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.
Pacnpoctpanenue npo10IbHBIX U MOMIEPEYHBIX BOJH (HA MOEIH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOThl. AKYCTHYECKUI
pe30HaHC.

Jlabopamophwsie pabomwi u onvimol

Omnpenenenre 4acToThl U Mepuo/ia KoueOaH!il MaTeMaTHYeCKOro MasTHUKA.

OnpeneneHre 4acTOThI U MeproAa KojieOaHUN MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH NIEpHOAa KOJeOaHUH OABEIIEHHOTO K HUTH Ipy3a OT
JUTHHBI HUTH.

HccnenoBanne 3aBUCUMOCTH NEpUOAa KoJieOaHUM NpPYy)KMHHOTO MasTHHUKA  OT
Macchl rpysa.

[TpoBepka HE3aBUCUMOCTH MEpHo/ia KojaebaHui rpys3a, MOJABEIICHHOTO K HUTH, OT
Macchl rpysa.

OnbITHl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh TIEPHOJIa KOJIeOaHUN MPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a 1 )KECTKOCTH NMPYKUHBL. M3MepeHne ycKopeHusi CBOOOHOTO
najeHusl.

Pazgea 10. D1eKTPOMArHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI
DIEKTPOMArHUTHOE MOJie. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH. [1Ikasa 3JIeKTpOMarHuTHBIX BOJIH. Mcrob30BaHre 3JIEKTPOMAarHUTHBIX BOJIH JIJIs
COTOBOM CBSI3HU.

DneKTpoMarHuTHas npupoaa ceeta. CkopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

14
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Jlemoncmpayuu

CsBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamopnvie pabomvl u onvimol

N3ydeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBbI0O MOOMIIBHOTO TenedoHa.
Pa3pnen 11. CBeToBbIe IBJIEHUSA

JlyueBass monenb cBera. Mcrounuku cseta. [IpsimMonmHeliHOe pacnpocTpaHEHHE
ceera. 3armeHnsa Comnma u Jlywel. Otpaxenue cera. Ilimockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

[Ipenomnenune CBETA. 3aKOoH IIPEJIOMIICHUS CBETA.

ITosHOE BHYTPEHHEE OTpakeHHE cBeTa. VICIoap30BaHNe MMOJHOTO BHYTPEHHETO
OTPa)KEHUS B ONTHYECKUX CBETOBOJAX.

JIunza. Xox nydeit B muna3e. OnTudeckas cucrema oroamnmnapara, MUKPOCKOIIa U
Teneckona. I'ma3 kak ontudeckas cuctemMa. bam3opykocTh U 1allbHO30PKOCTb.

Pasnoxenue 6enoro ceera B criekTp. OnbiTel HetoTOHA. Cl0XKEHNE CIIEKTPaIbHBIX
uBeToB. [lucnepcus csera. [Jemoncmpayuu

[IpsiMonuHEHOE pacpOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Tomy4yenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnrTuyueckuii CBETOBOI.

Xox stydeid B coOuparomieil JInH3e.

XoJ1 Ty4el B pacCErBArOIIECH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOULIBIO JTUH3.

[Tpuntun aeiictBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.
Monenn rnasa.

PasnoxxeHue 6emoro cBera B CIIEKTP.

[Tomydyenue 6emoro cBeTa mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamophvie pabomwi u onvimol
HccnenoBanue 3aBUCUMOCTH yTiia OTPAXKEHUSI CBETOBOTO JIyda OT yriia maJcHus.

N3yuyenune xapakTepucTUK N300pakeHus MpeAMeTa B INIOCKOM 3epKalie.
HccenegoBanue 3aBUCMMOCTH yIJla IPEJIOMIIEHUS] CBETOBOTI'O JIy4da OT yIJIA MMaJICHUS
Ha TPaHULIE «BO3TyX—CTEKIION.

[Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHITBI COOMPAIONIEH JIMH3BI.

15



®enepanpHas padouas mporpamma | dusuka. 7-9 knaccel (6a30BbI YPOBEHB)

OmnbITHI IO Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OmnbITl IO BOCIPUATHIO LIBETA IIPEAMETOB IIPU UX HAOJIOJCHUU YEpE3 L[BETOBBIC
(UIBTPBI.

Pa3nen 12. KBanroBble ABJIeHUSA

OnsbiTel  Pezepdopna u 1utaHerapHas wmojenb aroma. Mogens aroma bopa.
Hcnyckanue u noromenne ceera aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PannoaktuBHOCTE. Anb(da-, 6eTa- U raMMma-u3iaydeHus. CTpoeHne aTOMHOrO sipa.
Hyxnonnas monenb atoMHOTO sapa. M3oronsl. Pangnoakrusasle npespamenus. [lepuon
IIOJTypacIiajia aTOMHBIX SED.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsiI0BOI0 U MACCOBOIO YNCEI. DHEPTHS
CBA3M aTOMHBIX sjaep. CBsA3b Macchl W 3HEpPruv. Peakiuu cuHTE3a U JENECHUS SIEp.
Hcrounuku 3aeprun CoaHUa U 3BE3.

Anepnas osHepretuka. JIeMCTBUS pAaJMOAKTUBHBIX W3JIy4YEHUHM Ha KUBBIE

OpraHU3MBlI. ﬂeMOHcmpauuu

CnekTpbl U3ITyYEHUS ¥ TTOTJIOIICHUS.
CnexTpbl pa3IuvHbIX Ta30B.

CnekTp Bogopo/a.

Ha6nronenue tpekoB B kamepe Buiibcona.
Pabora cuérunka MOHU3UPYIOIIUX U3TYyYEHUN.

Peructpanus uzinydeHus Npupo HbIX MUHEPAIOB U IPOAYKTOB. Jlabopamopnuvle
pabomsl u OnvIMbl

HaGnronenue CruionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

HccnegoBanue TPeKOB: U3MEPEHHE PHEPTUU YACTUIBI IO TOPMO3HOMY NyTH (TIO
doTorpadusm).

N3mepenue paaroakTuBHOTO (oHa.

IHoBTOpHUTEIBLHO-00001IAOIIMIA MOAYJIb

[ToBTOpUTENBEHO-0000IIAOIMNK MOy TpPEIHA3HAYCH [JIsl CHCTEMaTH3alluu |
0000111eHUs] TIPEAMETHOTO COJEPKAHUS M ONbITA AEIATEIbHOCTH, MPUOOPETEHHOTO TPHU
U3y4YeHHU Bcero Kypca (U3MKM, a Takke JUIsi TOArOTOBKM K OCHOBHOMY
TrOCyJapCTBEHHOMY »JK3aMeHy Mo GU3HKe g O00yJarouuxcsi, BBIOpPABIIUX OTOT
y4eOHBbII TpeIMeT.

[Ipy w3ydyeHHH NaHHOTO MOAYJS PEATUYIOTCS U CUCTEMATHU3HPYIOTCS BH/IBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS TOCTHKEHHE MPEIMETHBIX U
MeTanpeaMEeTHBIX TUTAHUPYEMBIX PE3yNIbTaTOB oOyueHus, dopmupyercs
€CTECTBEHHO-Hay4YHasi TPaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJIOB MCCIIEIOBAHUS
SIBJICHUI TIPUPOJBI U TEXHUKH, OBIIAZICHUE YMEHUSIMU OOBSACHATh (PU3UUECKUE SABJICHMUS,
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MPUMEHSISI TIOJIyYEHHBIE 3HAHMS, pElIaTh 3aJayd, B TOM YHUCJIE KadyE€CTBEHHBIE H
AKCIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBEHO AEATEIBHOCTHBIM XAPAKTEp AAHHOrO pasfena peain3yercs 3a
CYET TOTO, YTO 00YUAIOIINECS BBIOIHSIOT 3a/IaHKs], B KOTOPBIX UM MpeJjIaracTcs:
Ha OCHOBE IMOJYYCHHBIX 3HAHUN PaClO3HABATh U HAYYHO OOBACHSTH (PU3NUECKUE

SBJICHUSA B Oprmammeﬁ npupoac u HOBCGI[HGBHOP’I JKU3HHU; HCIIOJIIb30BAaTh HAYYHBLIC
METOAbI UCCIICAOBAaHUA (bI/I3I/I‘-ICCKI/IX HBHGHHﬁ, B TOM 4HUCJIC

ML IIPOBCPKHU THUIIOTC3 U IIOJIYUCHHUA TCOPCTUYCCKUX BBIBOIOB, OOBACHATH Hay4YHBIC

OCHOBBI HamoOoJiee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ, HarrpuMmcep,

IMPAaKTHYCCKOT0 HCIIOJIIB30BaHUA PA3JIMYHBIX MCTOYHHUKOB JHCPIUHM HAa OCHOBC 3aKOHA

MNpECBpalICHUA U COXPAHCHMA BCCX U3BECCTHBIX BUAOB OHCPIHUU.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

Nzydenne ¢u3uku HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS HAIPaBICHO Ha
IOCTHXKCHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEJAMETHBIX 00pa30BaTEeIbHBIX
pE3YJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzyueHus pu3NKyd Ha YpOBHE OCHOBHOTO OOILEro 0Opa3oBaHUS Yy
oOyuatomierocs OyayT chOpMUPOBAHBI CIAEAYIONIME JIMYHOCTHBIE PE3YJIbTaThl B YACTH:
1) IaTPHOTHYECKOT0 BOCTIUTAHUSI:

IMPOABIICHUC HHTCPCCA K HCTOPHUH U COBPCMCHHOMY COCTOSAHHIO pOCCHﬁCKOﬁ

(u3MYEeCKO HAyKH; LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHHSIM POCCHMCKUX
Y4EHBIX-(PU3HKOB;

2) TPa’KIAHCKOr0 M TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B 00CYK/I€HUU OOIIECTBEHHO-3HAUNMBbIX
U DITUYECKUX MpoOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHHUN
(GU3MKK; OCO3HAaHME BAXXHOCTU MOPATBHO-3THUECKUX MPUHIUIOB B JIE€ATEIBHOCTH
y4€HOro; 3) 3CTeTHYECKOro BOCIIUTAHMS:

BOCIIPHSITHE 3CTETUYECKUX KaueCTB (PU3NYECKON HAYKHU: €€ TApMOHUYHOTO

OCTPOEHUSI, CTPOIOCTH, TOYHOCTH, JAKOHUIHOCTH; 4)
HEHHOCTH HAYYHOT0 MO3HAHMS:

OCO3HaHHUC ICHHOCTU (bHSI/I‘ICCKOﬁ HAayYKHU KaK MOIMHOTO MHCTPYMCHTA IMO3HAHHA

MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEUIIIEW COCTABIISIONIEH KYJIbTYpPbl; PAa3BUTHE
HAy4YHOU JTH0003HATETFHOCTH, MHTEPECa K UCCIIEA0BATEIbCKOM

NESITETLHOCTH; 5) GOPMHPOBaHNS KYJIbTYPbI 3I0POBbSI M IMOIMOHAJILHOTO
OJ1aromoJry4ms:

OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a JKH3HAU B  COBPEMEHHOM

TEXHOJIOTHYECKOM MHpE, BaKHOCTH TIPABHJI OE30ITaCHOTO IOBEJCHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ dJEKTPUYECKUM U TEIUIOBBIM OOOPYIOBAHMEM B JOMAIIHUX YCJIOBHSX;
c(hOpMHPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO MpaBa Ha OMUOKY U

TAKOTO )K€ TpaBa y Ipyroro 4ejioBeka; 6)

TPYAOBOI'0 BOCIIMTAHUS:
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aKTUBHOE Yy4yacTHE€ B pEIICHUH TMPaKTHUYECKuX 3anad (B paMKax CeMbH,
00pa30oBaTEeNbHOM OpraHu3ally, Tropoja, Kpas) TEXHOJOTHYECKOH U COIMAaJIbHOI
HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM uucie U (U3MUECKUX 3HAHUM; HHTEpPEC K
NPAKTHUECKOMY U3YUCHHIO PO ECCHil, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUSI:
OpHUEHTalls Ha IpUMEHEeHne (U3NUECKUX 3HAHUM I PElIeHUs 3a7a4 B 001acTH
OKPYXaroUEeH Cpeibl, INIAHUPOBAHUS ITOCTYIIKOB U OLIECHKU UX BO3MOHBIX

MOCJIE/ICTBUM JUIsl OKPY>KarOIIEH Cpelibl; 0OCO3HAHKE TI100aIbHOTO XapakTepa
9KOJIOTHYECKUX MPOOJIEM M MyTeH MX pelleHus; 8) aqanTanuu K H3MeHI0 UM CSI
YCJIOBHUSIM COUMAJIBLHON U NPUPOIHOI Cpeabl:

HOTp€6HOCTI> BO BBaHMOHeﬁCTBHH IIpHY BBIIIOJIHCHUH HCCHGI{OBaHI/Iﬁ H IIPOCKTOB

(U3MYECKO HAMpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUAM JPYTUX; MOBBIIIECHUE
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO J€ATEIbHOCTh; MOTPEOHOCTD
B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM uucie (pOopMyIrpoBaTh UJIEH,

MOHATHUSI, TUMOTE3bl O (U3NYECKUX OOBEKTaX M SIBJICHUAX; OCO3HAHWE ACPUIIMTOB
COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00J1aCTHU

(bHSI/IKI/I; IUIAHUPOBAHUC CBOCT'O PAa3BUTH:A B HpHO6peT€HI/II/I HOBBIX (1)I/IBI/I‘-I€CKI/IX 3HaHI/II>JI;
CTPCMIICHUC aHAJIN3UPOBATL U BBIABJISAATH B3AUMOCBA3H IIPUPOALI, O6HleCTBa 151

PKOHOMHUKH, B TOM YHUCJIE C HCIOJb30BaHUEM (U3MUECKUX 3HAHWM, OIICHKAa CBOMX
JEUCTBUM C YUETOM BIIMSIHUS HA OKPYKAIOULYIO CPENY, BO3MOKHBIX

rJI00aJIbHBIX ITOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesynbpraTe ocBOEHHS mporpamMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y obyuaroierocst OyayT copMUpOBaHbl METANPEAMETHBIE PE3YJIbTaThI,
BKJTIOYAIOITHE MMO3HABATEIILHBIE YHUBEPCAITbHBIC y4eOHbIe TEUCTBUA,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC y4eOHbIC JEHCTBUA, PETYJISATUBHBIC
YHUBEpCAIbHBIC YI€OHbIE TCUCTBUS.

Io3HaBaTebHBIC YHHUBepCaJbHbIE yqeﬁﬂble nercTrBus Ba3oBble
Jornyeckue JecCTBUA:

BBISIBIIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB (SBICHUM);
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUU, OCHOBAHUS

It 0000IIEHUs] W CpPaBHEHMS; BBISBISATH 3aKOHOMEPHOCTHM M TIPOTHBOPEUUS] B
paccMaTpuBaeMbIX (pakTax, TaHHBIX
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U HaONIOAECHUAX,  OTHOCALMXCA K  (U3UYECKUM  SIBJICHMSIM;  BBIABISATH
IPUYUHHO-CJIEICTBEHHBIE CBSA3M IMPU W3YYEHUH (U3UYECKHUX SIBICHHUH M IPOLIECCOB,
JienaTh BBIBOJBI C WCIIOJIb30BAaHUEM JEAYKTHUBHBIX M MHAYKTHBHBIX YMO3aKIIFOUECHHIH,
BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX (DU3MUECKUX BEJIMYUH; CAMOCTOSITEILHO
BbIOMpaTh CcHoco0 pemieHus y4eOHOM ¢u3nyeckoil 3amaun (CpaBHEHHE HECKOIbKUX
BapUAaHTOB pELICHMs, BbIOOp HamOosee MNOAXOIAIIEr0 ¢ YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/ILCKHeE 1eCTBUA.

WCIIOJIB30BaTh BOIMPOCHl KAaK HWCCIAEAOBATEIIbCKUN WHCTPYMEHT TIO3HAHMS;
MIPOBOJIUTH TI0 CAMOCTOSITEILHO COCTABICHHOMY IIJIaHy OMBIT, HECTIOKHBIN
bu3MUecKuil DKCIEPUMEHT, HEOONbIIOe UCCieIoBaHue (U3UUYECKOTO  SBICHUS;
OIICHWBATh HA TPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMAIHIO, MMOJYyYECHHYIO B
X0J1e
UCCJICIOBAHUSI WM DKCIIEPUMEHTA; CaMOCTOSITEIbHO (POPMYIHpPOBaTh 00OOIIEHUS U
BBIBOJIBI IO pe3yjIbTaTaM
MPOBENCHHOTO HAOJIOCHMS, OIBITA, WCCIICAOBAHMS; IMPOTHO3UPOBATH BO3MOKHOE
nanbHeiee pa3BuTue (PU3NYECKUX MPOLIECCOB, a TAK)KE BBIIBUTATH MPETOIOKCHUS
00 UX pa3BUTUU B HOBBIX YCIIOBUSX U KOHTeKcTax. Padora ¢ mndgopmanueii:
IPUMEHSTH PA3JIMYHbIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI MPU TTOUCKE
u orOope MHGOPMAIIMU WM JAHHBIX C YU4ETOM MPEIOKEHHON yueOHOM (u3nuecKon
3a]a4H;
aHAIM3UPOBaTh, CHCTEMATHU3UPOBaTh W  WHTEPHPETUPOBATH  WHGOOPMAIUIO
pPa3IMYHBIX BHJIOB U (DOPM TIPEICTABIICHUS; CAMOCTOSATEIHLHO BBIOUPATh ONMTHUMATBHYIO

dbopmy mnpexactaBieHus uUHGOpPMALMM U WUIIOCTPUPOBATh pelIaeMble  3aJadu
HECJIOKHBIMU CXEMaMH, InarpaMMamMu, HHOU rpauKoi U MX KOMOWHAIIUSMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHBIC YUeOHbIE IeHCTBUSA:

B XOJIe 00OCYXXJIeHHsI y4eOHOro Marepualia, pe3yJbTaToB JJabOpaTOpPHBIX paboT u
MIPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY 00CYK/IaeMON TEMBbI M BHICKA3hIBATh HJICH,
HaIleJICHHbIC Ha pEIICHHE 3aJaud W TOJJepKaHWe OJaroKenareIbHOCTH — OOIIEHMUS,
COTIOCTABJISITh CBOM CYXACHHUS C CY>KICHUSMH JIPYTHX yYaCTHUKOB JMAJIOra,
oOHapyXMBaTh pa3IU4Me M CXOJICTBO IMO3UIIMH; BBIPAXKATh CBOK TOYKY 3pPEHUS B
YCTHBIX U MUCHBMEHHBIX TEKCTaX; MyOIMYHO MPEACTABIATH PE3yIbTAaThl BHIMOJTHEHHOTO
(bu3MYEecKOoro onpITa (3KCIEPUMEHTA, UCCIEA0BAHMS, IPOEKTA).

NOHMMAaTh ¥ WCIOJIb30BaTh NPEUMYINECTBA KOMAHAHONW W WHAMBHUIYAIbHOM

paboThI
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IpU PEHICHUH KOHKPETHOM (U3MUECKOW NpOoOIeMbl; MPUHUMATh 1€ COBMECTHOM

NeSTeIbHOCTH, OPTaHU30BbIBATh JEUCTBHS MO €€ JOCTUKEHUIO: pacHpelesaTh POJId,

oOCy>KIaTh TMPOLECChl W pe3ylbTaThl COBMECTHOM paboThl, 0000maTh MHEHUs

HECKOJIbKMX JIIOJICH; BBIMOJIHATH CBOIO 4YacThb pabOThl, JOCTUrasi KaueCTBEHHOTO

pe3ysbTara 1o CBoeMy

HaIpaBJICHUI0O U KOOPJIUHUPYS CBOU JCHCTBUS C JAPYTUMH 4YJI€HAMU KOMAaHJbL;
OLICHMBATh Ka4€CTBO CBOETO BKJIAJIa B OOIIMI IPOIYKT IO KPUTEPUSIM,

CaMOCTOSITEJIbHO C(HOPMYITUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHS.
PeryasiTuBHbIE YyHHBeEpPCAJIbHbIE YYeOHbIE 1eCTBUS
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX U YU€OHBIX CUTYAIUIX, TPEOYIOMNX

JUIsL  pelieHus] (PU3UYECKUX 3HAHWM; OPHEHTHPOBATHCA B PA3JIMYHBIX IMOJX0JaX
OPUHATHUS PEIICHUN (MHAUBULYAIBHOE,

NPUHATHE PELICHUs B TpyNNe, MNPUHATHE PEUIEHUH TPYyNIoi); camMOCTOSATEIBHO
COCTABJISITh QJITOPUTM pEIIECHUS (PU3NYECKON 3a7auyd WM IUIaHA HCCIEAOBaHUS C
y4€TOM HUMEIOLIMXCA PECypCcoOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBATh
npejjiaraéMble BapUaHThl PELICHU; AenaTh BHIOOP U OpaTh OTBETCTBEHHOCTh 3a
pelIeHuE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJLJIEKT:

JaBaTh aJeKBATHYIO OIICHKY CHUTyallMd M TIpeayiaraTh IUIaH € HW3MCHCHMUS;

OOBSCHSATH MPUYNHBI JOCTHKCHUSI (HEOCTIKCHHSI) PE3YIbTaTOB JIEATCILHOCTH,
JlaBaTh OIICHKY MPUOOPETEHHOMY OMBITY; BHOCUTh KOPPEKTUBHI B JEATEIHLHOCTH (B TOM
YHUCJIC B XOJI BBIMOJTHEHUS (PH3NYECKOTO MCCIICOBAHUS UITH MTPOCKTA) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MCHUBIIUXCS CHUTYyallMii, YCTAHOBJICHHBIX OIIMMOOK, BO3HUKIINUX
TPYJIHOCTEH; OIICHMBATh COOTBETCTBHE PE3yibTaTa IMEJIA U YCIIOBUSM.

CTaBUTH €01 HA MECTO JPYTOro YeJoBeKa B XOJI€ CIIOpa WK JUCKYCCUU

Ha HAyYHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPCHHS U JIOTUKY JAPYroro. MPU3HaBaTh CBOE

MPaBO Ha OMIMOKY MPU PEIICHUH (PU3NIECKUX 3314 HIIN

B YTBCPIKACHUAX HAa HAYUHBIC TCMbI H TaKOC JKC IIPaBO APYToro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyueHuss B 7 kJjacce MpeAMETHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOIUXCSl YMEHHUIA:

WCIIOJIb30BaTh TMOHATHSA: (U3MYECKUE W XUMUYECKHUE SBJICHUS, HaOIIOJCHUE,
OKCIIEPUMEHT, MOJIEJIb, TUIOTE3a, €IUHUIIBI (PU3MUYECKHX BEITUYHH, aTOM, MOJICKYIIa,
arperaTHble COCTOSIHMSI BellecTBa (TBEpAOE, >KUIKOE, ra3zoo0pa3HOE), MEXaHUUYECKOe
JBIKEHUWE  (paBHOMEpPHOE,  HEpPAaBHOMEpPHOE,  NPSIMOJIMHEWHOE),  TPacKTOpHs,
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paBHOAeHCTByOIas cuil, Jaedopmarus (ynpyras, IUlacTHYecKasi), HEBECOMOCTD,
COOOMIAIONIUECS] COCY/Ibl; pa3ianyarh siBieHus (Auddy3usi, TEMI0BOE ABUKEHUE YACTHUIL
BEILIECTBA,

PAaBHOMEPHOE JBHKCHHE, HEPABHOMEPHOE JIBM)KCHUE, MHEPLUS, B3aUMOJCHUCTBUE TEIl,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpAaLICHUs, Mepenada AaBJICHUs
TBEPIBIMU TEJIaMU, XUIKOCTAMU U razamu, aTMochepHOe HaBJiCHHUE, IJIaBaHUE Tell,
MpEeBpallleHUs] MEXaHUYECKONW AHEPTUU) MO OMUCAHUIO X XapaAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIONIUX JaHHOE (U3HUECKOE SBJICHUE; paCllO3HaBaTh
MPOSIBJIICHUE U3YyUYEHHBIX (PU3NYECKUX SIBIICHUN B OKPY>KaIOIIEM

MHUpE, B TOM uucie (u3nyeckue SBICHUS B TNPUPOJE: MPUMEPHI JABUKEHUS C
Pa3JIMYHBIMHA CKOPOCTSIMH B JKMBOM M HEXWBOW NPUPOJE, NEUCTBUE CWIBI TPEHHS B
NPUPOJE U TEXHUKE, BIUSHUE aTMOC(HEPHOIrO JABJICHHS HA KUBOM OpPraHu3M, IIaBaHUE
pBIO, pblYary B TEJ€ YEJIOBEKAa, NPU STOM IEPEBOJAUTH IMPAKTUYECKYIO 3aJady B
yueOHYI0, BBLIENATh CYLIECTBEHHbIE CBOMCTBAa (IpHU3HAKM) (QU3NUYECKUX SIBICHUI;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeN U (U3UUYECKUE SBICHUS, UCIIONb3Ys (PU3NUECKHE
BEJMYMHBI (Macca, 00bEM, IIOTHOCTh BEIECTBA, BPEMS, IMyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJIA TAKECTH, BEC TEJa, CUJIa TPEHHUS, 1aBlieHue (TBEPAOTO
Tena, KUIKOCTH, ras3a), BBITAIKMBAIOIIAs CHJIa, MEXaHH4YecKas paboTa, MOIIHOCTD,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT IO0JEe3HOro JEHCTBUS MEXaHU3MOB,
KMHETHYECKas W TOTEHIMadbHAs DHEPrus), MPU OMHCAHUHU TMPABWIBHO TPAKTOBATh
(bu3nYeCKUi CMBICI HCTIOIb3yEMbIX BEJIMUMH, UX 0003HAUEHUS U €IMHUIBI (PU3UIECKUX
BEJIMYMH, HAXOIUTh (HOPMYJIbI, CBS3bIBAIOIIME AAHHYIO (PU3MYECKYI0 BEIUYUHY C
JIPYTUMHU BEJIUYMHAMH, CTPOUTH TIpauKH H3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKHX
BEJIMYMH; XapaKTepu3oBaTh CBOMCTBa Tel, (U3NYECKUE SIBICHHUS U IPOLECCHI,
UCIIOJIb3YS

mpaBuia CIOXKEHHs cuil (BIOJIb OAHOU MpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBWJIO paBHOBecHs pblyara (0J0Ka), «30JI0TOE€ MPABHIIO» MEXaHUKH,
3aKOH COXPAHEHHsI MEXAaHMYECKOM DHEPruH, NPU OTOM JaBaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA M 3alKUChIBaTh €r0 MAaTEMAaTHYECKOE BBIPAKEHHE, OOBSICHITH
bu3nyeckue BIEHUs, IPOLECCHl U CBOMCTBA Tell, B TOM YHCIIE U

B KOHTEKCTE€ CHUTyallUll IPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE M3 1—2 JIOTMYECKUX IIaroB C
oropoif Ha 1-2 M3y4YeHHBIX CBOMCTBA (DU3UYECKUX SIBICHUN, (PU3NUECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH; pelaTh pacu€THbIC 3aaud B 1—2 AEHCTBUS, UCIOJIb3Yys 3aKOHBI U
(bopMyIIbl, CBA3BIBAIOLIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHaJIu3a yCJIOBUA 3a/layl
3aMMChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3UUYECKHUE BEIMYUHBI B (DOpMYIbI U
IPOBOAUTH PAcUYEThl, HAXOAUTh CHPABOYHBIC JAaHHBIE, HEOOXOAMMBIE IS PELICHUS
3aJ1a4, OLIEHUBATh PEATUCTUYHOCTD MOJYY€HHON (U3NYECKON BEIMYUHBI; pACIIO3HABATD
po6JieMbl, KOTOPHIE MOKHO PEIIUTH MPH MOMOIIU (PU3NYECKUX METOJOB, B OMHCAHUU
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UCCIIEIOBaHMsI BBIACIATh IPOBEPSIEMOE NPEIINOIOKEHUE (TUIOTE3y), pa3nuyaTh HU
UHTEPIIPETUPOBATh MOIYYEHHBIN pe3yibTaT, HAXOAUTh OMIMOKHU B XOJI€ OMbITA, I€1aTh
BBIBOJIBI IO €ro pe3yjbTaTaMm; MPOBOAUTH OMBITHI MO HAOMIOJEHUIO (U3NUYECKUX
SIBIICHUH WK (PU3HUECKUX

CBOMCTB TeJl: POpMYyJIMPOBATH NMPOBEPSEMbIE TIPEINOIOKEHUS, COOMPATh YCTAHOBKY U3
MPEII0KEHHOTO 000pYI0BaHUSI, 3alUCHIBATh XOJ ONBITa U (HOPMYITUPOBATH BBIBOIBI;
BBIIIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHH, MACChI TeNa, 00bEMa, CHJIBI
U TEMIIEpaTyphbl C UCIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHusi MpUOOpPOB C YYETOM 3aJaHHOM aOCOJIOTHOM MOTPENIHOCTH W3MEPEHU;
MIPOBOJIUTH MCCICOBAaHUE 3aBUCUMOCTH OJHOW (PH3WYECKON BEIWYUHBI OT JIPYroil C
UCITOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBHIKYIIETOCS
Teaa OT BPEMEHHU JIBMO)KCHHS Te€Ja, CUJIbl TPEHUS CKOJBKEHHS OT Beca Tella, KauyecTBa
00paOOTKM TOBEPXHOCTEH Tea M HE3aBUCUMOCTU CHJIBI TpPEHUS OT IUIOU[aau
COIPUKOCHOBEHHUSI TEJI, CHJIbl YNIPYTOCTU OT YJUIMHEHUS INPY>KUHBI, BBITAJIKABAKOLICH
CWIbl OT 00bEMa NOTPYKEHHOM 4YacTU Tela WU OT IUIOTHOCTH >KUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Jla, OT TJIyOMHBI, HA KOTOPYK NOTPYKEHO TEJoO,
YCIIOBUM IUIaBaHUSl TE€J, YCIOBUWM pPAaBHOBECHS phluara M OJOKOB, y4acTBOBATh B
IUIAHUPOBAaHUM Y4YEOHOrO HCCIEAOBaHUS, COOMpaTh YCTAHOBKY U  BBINOJHSTH
WU3MEPEHHUs, CIeAys NPEMIOKEHHOMY IUIAHY, ¢dukcupoBarb pE3yNbTATHI
NOJIyYEHHOU 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUJE MPEIIOKEHHBIX TaOIUI]
U TpauKOB, JeNaTh BBIBOABI [0 PE3yJIbTaTaM HCCIEI0BaHUSA; NPOBOAUTh KOCBEHHbIE
U3MEpEeHUs PU3NYECKUX BETUYMH (IJIOTHOCThH BEIECTBA
KUIAKOCTH U TBEPIOTO TEJIA, CUJIa TPEHUS CKOJIBKEHUS, JaBICHHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CUJIA, ICMCTBYIOIIAS HA MOTPYKEHHOE B )KUJIKOCTD TEJIO,
K02 (PHUIIMEHT MOJIE3HOTO JEHCTBUS MTPOCTHIX MEXAHU3MOB), CIIEAYS MPEIJIOKEHHOM
MHCTPYKIUU: IPU BBINOJIHEHUN U3MEPEHUIN COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY
Y BBIYMCIIATHh 3HAUEHHE HCKOMOW BEJIMYMHBI; COOIIOAATh MPaBUiia TEXHUKU
0e30macHOCTH MpHU padoTe ¢ 1abopaTOPHBIM
0o00opyOBaHMEM; YyKa3blBaThb MNPUHIMUIBI JACHCTBUA TPUOOPOB U  TEXHUUYECKHX
YCTPOMCTB: BEChI, TEPMOMETpP, AUHAMOMETP, COOOUIAIOLIMECS COCYJbI, OapomeTp,
pbluar, MOJBUXKHBIN M HEMOABUXKHBIM OJIOK, HaKJIOHHAs TJIOCKOCTh; XapaKTepU30BaTh
NPUHLIUIIBI IEWCTBUSA U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOH Ha UX
onucaHus (B TOM 4HCIIE: MNOJUIMIHUKHA, YCTPOWCTBO BOJOIPOBOJA, TMAPABIMYECKHIA
IIPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeOMETpP), HUCIOJb3ysl 3HAHUSA O
CBOMCTBaXx (PU3WYECKUX SBICHUHM H HEOOXOoAuMMble (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH; TMPHUBOJUTH MpPUMEPHl (HAXOAUTh HHPOPMALMIO O MpUMEpax)
IPAKTUYECKOr0 HCMHOJIb30BaHUS (U3MYECKUX 3HAHUM B TMOBCEJHEBHOW >XU3HU MJIs
oOecrieueHusi 0O€30MACHOCTH TMPU OOpalleHud ¢ NpudopaMu €W TEXHHUUECKUMHU
YCTPOMCTBAMH, COXpPAaHEHUS 370pPOBbI M COOJIIOAEHUS HOPM 3KOJOTHYECKOIrO
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NOBEJICHUSI B OKPYXaIOLIEN cpejie; OCYIIECTBISATh OTOOp MCTOYHUKOB MH(pOpMAIHU B
HHTEepHETE B COOTBETCTBUU

C 33JJaHHBIM OMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLIMXCS 3HAHUW U IMTyTEM

CPaBHEHHUS Pa3IMYHBIX UICTOYHUKOB BBIIEIATH HH(OPMALINIO, KOTOpas SBISETCS

IPOTUBOPEUMBON MIIM MOXKET OBITh HETOCTOBEPHOM; UCIIOJIB30BAaTh  TIpU

BBINIOJIHEHUU y4eOHBIX  3aJaHuil  HAy4HO-NOIYJISIPHYIO JIUTEPATYpPy

(U3UYECKOTO COAEepkKaHMs, CIIpaBOUHbIE MaTEpHUaIIbl, pecypchl ceTu HTepHeT,

BIIAJETh npuéMaMu  KOHCIIEKTUPOBAHMS TEKCTa, peoOpa3oBaHus

uH(GOpPMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO; CO3/1aBaTh COOCTBEHHBIE

KpaTKHe MHUCbMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE

2—-3 WCTOYHMKOB HMH(pOpMammu (QU3UIECKOTO COACPKAHMUS, B TOM YHCIE MyOIHMYHO

JieJIaTh KPAaTKHE COOOLIEHUS O pe3yibpTaTaxX MPOEKTOB WIM YYEOHBIX HMCCIEIOBAHM,

IPU 3TOM T'PAaMOTHO HMCHOJIb30BATh W3YUYEHHBIM MOHATUHHBIN ammapaT Kypca (U3HKH,

COIPOBOX/AATh BBICTYIUICHHE NPE3CHTALMEN; IPU BHINOJHEHUH Y4E€OHBIX MPOEKTOB U

UCCIIEJOBAaHUM  paclpeiensiaTh OOS3aHHOCTM B TIpymnmne B  COOTBETCTBUU C

IIOCTABJICHHBIMH 33aJa4aMHM, CJICAUTh 32 BBINOJHEHUEM IIJJaHA ACHCTBUM, aJCKBATHO

OLICHMBaTh  COOCTBEHHBIM  BKJIAJ B  JI€ATEJIIBHOCTh  TIPYyNINbl, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASE MHEHHUE OKPYKAIOIIHX.

K konmy oOyuenuss B 8 kijacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUI:

HCMOJI30BaTh MOHITUA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JABUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KpPUCTALIMYECKUE U aMOp(HBIE Tena,
HACBIIIIEHHBI U HEHACHIIIEHHBIN Tap, BIAXXHOCTh BO3/yXa, TeMIlepaTypa, BHYTPEHHSS
DHEPrusi, TEIUIOBOM JBUIATENb, JJIEMEHTAPHBIN JJICKTPUUECKUAN 3apsill, DJIEKTPUUYECKOE
10Ji€, MPOBOJIHUKHU U TUDJIEKTPUKH, TIOCTOSHHBIN SJIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
pa3nuyaTth SBJIEHUS (TEIIOBOE PACIIMPEHUE U CXKaTHE, TEILIONEepeaaya, TEMIoBOe
paBHOBECHE, CMayuMBaHWE, KalWUISIPHBIE SIBJICHUS, MCIAPEHUE, KOHACHCAILMA,
IIJIaBJICHUE, KpUCTaJIN3alus (oTBEepaeBaHue), KHUIIEHUE, Teronepeaaya
(TemI0MPOBOHOCTh, KOHBEKIHUS, W3JIyY€HUE), SJEKTpHU3alus TeJ, B3ahUMOJICHCTBUE
3apsiioB, ACHCTBHSI AJEKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBUE
MarHuTOB, JEHCTBHE MArHUTHOTO TMOJII HAa MPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHAas
WHIYKIMS) 10 OINHUCAHUI0O UX XapaKTepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (U3MYECKOE SBJICHHWE;, pACMO3HABATh MPOSBICHUE
M3YUYEHHBIX (DU3UYECKUX SBICHUN B OKPYKAIOIIEM
MUpE, B TOM 4ucie (U3UYECKUE SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KaWUISIPHBIE SIBJIEHUS B MPUPOJIE, KpHUCTALUIbl B mOpupojae, usinydeHue CouHila,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHWE pPOCHI, TyMaHa, WHEs, CHETra,
AIIEKTPUUECKUE SIBJIEHUS B aTMOC(hepe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
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I10JIC 3€MJII/I, I[p@ﬁ(b ITOJIKOCOB, POJIb MArHUTHOT'O ITOJIA I JKU3HH HA 3GMJIG, IMOJIAIPHOC
CUAHUC, IIPU OTOM IICPCBOAUTD IIPAKTHUYCCKYIO 3a1a49y B ytle6Hy}0, BBIACIIATH

CYILIIECTBEHHbIE CBOMCTBa (MpHU3HAKK) (UINYECKUX SBICHUH; OINUCHIBATH H3yYCHHBIC
CBOMcTBAa Tenl MW (U3MYECKHUE SIBICHHUS, UCHOJB3YS (PU3UUYECKHE BEIUYUHBI
(TemmiepaTypa, BHYTPEHHSISI PHEPrHsi, KOJIUYECTBO TEIIOTHI, YJEJbHAs TEIJIOEMKOCTh
BEIIECTBA, yJAENIbHAs TEIUIOTa IUIABJICHUS, YJAEIbHAas TEIJIoTa MapooOpa3oBaHUs,
ylenabHas TEIJIoTa CrOpaHus TOIUIMBA, KOI(PQPHUIIMEHT MOJE3HOr0 JACHCTBHS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO31yXa, AJIEKTPUYECKUM 3aps], Cujla TOKa,
AIEKTPUYECKOE HAIPSHKEHUE, COMPOTUBIIEHUE MPOBOAHUKA, YIEIbHOE COMPOTUBICHUE
BEIIECTBAa, padOTa W MOIIHOCTh JJIEKTPUYECKOTO TOKA), IPU OMUCAHUM MPAaBUIBHO
TPAKTOBaTh (DU3MUECKUNA CMBICT HCIIOJIb3YEMbIX BEIMYMH, O00O3HAUEHUS U EIUHMIIBI
(U3MYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME AAaHHYIO (PU3HUYECKYIO
BEJIMYMHY C JIPYTMMU BEIUYMHAMH, CTPOUTHh TpaUKHd H3YyYEHHBIX 3aBUCUMOCTEHN
(U3NYECKUX BEJINYHH;

XapaKTepHU30BaTh CBOMCTBA Tei, (PU3MYECKUE SIBJICHUS U TMPOIECCHI, UCIOJIb3YS
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KHUHETUUECKON TEOpUM CTPOCHUSI BEIIECTBA,
MPUHIIUAT CYNEPHO3UIIUU T0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHECHUS 3apsia,
3akoH OMma /15 yyacTka 1en, 3akoH Jxoynsa—Jlenna, 3aKoH coXpaHEeHUs SHEPTUH, TIPU
ATOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMCHIBATh €0 MAaTeMaTHYeCKOe
BBIPOKEHUE; OOBICHATH (DU3UYECKHE MPOIIECCHl UM CBOMCTBA TEl, B TOM YHCJIE U B
KOHTEKCTE
CUTyallud  MPaKTUKO-OPUCHTUPOBAHHOTO  XapakTepa:  BBISABIATh  MPUUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTIOTMYECKHUX MIAaroB ¢ Onmopou Ha 1-2
M3YYCHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUHN, PU3NUECKUX 3aKOHOB HJIU
3aKOHOMEPHOCTEW; pelIaTh pacyETHBIC 3aa4uu B 2—3 JICUCTBHUS, UCIOIb3YsI 3aKOHBI U
(bopMyIibl, CBA3BIBAIONINE (PU3UUECKUE BEJIMUUHBI: HA OCHOBE aHaJIU3a YCIOBUS 3a7auu
3alUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK JAHHBIX ISl PEIICHUS 3a7ayuH,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE ISl €€ PelIeHUs, TPOBOAUTH PACUETHI U
CpaBHUBATh TMOJYYEHHOE 3HaYeHUE (PU3NYECKOW BEIMYMHBI C U3BECTHBIMHU JAHHBIMU;
pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO pEIIUTh MPU TOMOIIM (PU3HMUECKUX
METOJIOB,  HCIOJb3Ys  OMHCAHUE  MCCJICAOBAHUS,  BBUICISTH  MPOBEPSEMOE
MPEANOJIOKEHNE, OLECHUBATH MPABWIBHOCTh TOPSAKA TPOBEICHUS HUCCIEIOBAHUS,
JienaTh BBIBOJBI, TMPOBOJUTH ONBITHI MO HAOMIOAEHUI0 (U3UYECKUX SIBIICHUW WU
(bU3MYEeCKUX CBOWCTB TeM (KAaMWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT
ero oObéma, TemrmepaTrypbl, CKOPOCTH TpollecCa OCTHIBAaHMS M HarpeBaHUs IpU
U3Jy4eHUH OT 1[BEeTa W3Jyvaromeld (MOrouaoei) MMOBEpXHOCTH, CKOPOCTh
UCIIAPEHUST BOJBI  OT TEMIIEPATyphl KUIAKOCTU U IUIOMAAM €€ TTOBEPXHOCTH,
ANEKTpU3alUs TEA U B3aUMOJEHUCTBUE DICKTPUUYECKUX 3aps]0B, B3aUMOJCHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3alldsl MArHUTHBIX TMOJE€H MOCTOSHHBIX MArHHUTOB,
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JEUCTBUSI MArHUTHOTO TIOJII HAa MPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMArHMTa,
CBOMCTBa D3JEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (GOpMYIUpOBATh IPOBEPSEMbIC
MPEANOJIOAKEHHUSI, COOUPATh YCTAHOBKY U3 MPEMJIOKEHHOIO 000pY0OBaHUS, OMUCHIBATh
XOJT OTbITa B (POPMYIUPOBATH BBIBOJIBI; BBITIOIHATE MPSMBIC U3MEPEHUS TEMIIEPATYPHI,
OTHOCHUTEJIbHOW BJIAXXHOCTH BO3/lyXa, CHJIBI TOKA, HAMPSKEHUS C HMCIOJIb30BAaHUEM
aHAJIOTOBBIX MPHOOPOB M JTaTYUKOB (PU3MYECKUX BEIUYHMH, CPABHUBATH PE3YyJbTAThI
U3MEpPEHU ¢ YY4ETOM 3a/IaHHON aOCOJIOTHOM MOTPEIIHOCTH; POBOAUTEH HCCIIEIOBAHUE
3aBUCUMOCTH OJHOM (PU3UYECKON BETUUYHMHBI OT IPYTOi

C WCIIOJIH30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCHMOCTh COITPOTHBIICHHS TTPOBOJHUKA OT
ero JUIMHBI, IJIOMAJN MOMEPEYHOTO CEUEHUS W yJIEIBHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CUJIBI TOKA, UIYIIEr0 Yepe3 MPOBOJHUK, OT HANPSHKEHUS Ha MPOBOJHUKE,
WCCIIEIOBAaHUE IIOCIICOBATEIFHOTO M TMApaJJICIbHOTO COCIUHEHHH IPOBOJHUKOB):
IJIAHUPOBATh HMCCIICIOBAHNE, COOMPATh YCTAHOBKY W BBIMOJHATH M3MEPCHHS, CICIYS
MIPEIOKCHHOMY TIIaHy, (MKCHPOBATh PE3yJIbTATHI MOTYYECHHON 3aBUCHMOCTH B BHUJIE
Tabnui, U rpauKoB, JENaTh BBIBOJALI IO pe3yJbTaTaM HCCICAOBAHUS; MPOBOIUTH
KOCBEHHbIC H3MEpeHUs] (U3MUECKUX BeIUYWH (ylelbHas TEIIOEMKOCTh BEIECTBA,
CONMPOTHUBJICHUE TMPOBOJIHMKA, padoTa W  MOUIHOCTh JJIEKTPUUECKOTO  TOKA):
IUIAHUPOBATh W3MEPCHUs, COOWMpaTh OKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIyS
MIPEIOKCHHOW MHCTPYKIIUH, W BBIUMCIATH 3HAYCHHE BEJTUYHMHBI;, COOMIOAATh MpaBuia
TEXHUKU 0€30MacHOCTH Mpu padboTe ¢ 1abopaTopHBHIM

0o00opyIOBaHUEM; XapaKTEPH30BAaTh MPHUHIUILI JEUCTBUS HW3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMHUCAHUS (B TOM YHUCIIE: CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMET, MMapoBas TypOUHA, aMIIEpMETP, BOJIbTMETP, CUETUNK DIIEKTPUUECKON
DHEPTUH, DJIEKTPOOCBETUTEIIbHBIE MPUOOPHI, HArpeBaTeNbHBIC DIIEKTPONPUOOPHI
(mpuMepsI), DIEKTPUUYSCKUE TPEIOXPAHUTETH, JJICKTPOMATHUT, DJICKTPOJIBHUTATEITH
MOCTOSTHHOTO TOKa), WCIOJb3ysS 3HaHHWS O CBOHCTBAX (PU3WYSCKUX SIBICHUH U
HeoOXoauMbIe (PU3MYECKHe 3aKOHOMEPHOCTH; PaCloO3HABAaTh IPOCTHIC TEXHUYECCKUE
YCTPOMCTBA U U3MEPUTETBHBIE TPUOOPHI

M0 CXE€MaM U CXEMATUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETp, JIBHTATeIh BHYTPEHHETO CTOpPaHMsI, JICKTPOCKOI, PEOCTaT), COCTaBJIATH
CXEMBI JJIEKTPUYCCKUX IIECTCH C IMOCIIEeIOBATEIBHBIM U IMapaICIbHBIM COCAMHCHUEM
DJIEMEHTOB, pa3jnyas yCIOBHBIE O0O3HAYCHHs DJEMEHTOB OJIIEKTPUUECKUX IIETeH;
NPUBOAUTH TIPUMEPHl (HAXOAWTHh HWH(MOpPMAIMI0O O TMpUMEpax) MPAKTHIECKOTO
UCIIOJIB30BaHUSI (DU3NYECKUX 3HAHWW B TOBCEIHEBHOW JKM3HU [JII OOCCIICUCHHS
O0e3omacHOCTH TMpU OOpamieHuH C NpudOpaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHCHUS 3JIOPOBbSI M COOJIFOACHHWS HOPM DKOJIOTHYECKOTO TIOBEJICHHS B
OKpYXaromel cpeie; OCYIIECTBIATh MOUCK HHPOpManuu (PU3NIECKOTO COACpKaHUS B
WNutepHere,
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Ha OCHOBE MMCIONIMXCS 3HAHMU M MyTEM CpaBHEHUS JOMOJHHUTEIBHBIX HCTOYHUKOB
BBIJICTISATh MH(OpMAIMIO, KOTOpas SBISETCS NPOTHBOPEUYMBON WM MOXKET OBITh
HEJI0OCTOBEPHOM; HCII0Jb30BaTh npu BBIIIOJTHEHU U y9eOHBIX 3aJaHuI
HAyYHO-TIOMYJISIPHYIO JINTEPATypPy HU3UIECKOTO COACPKAHUS, CIIPABOYHBIC MAaTCPUAITHI,
pecypchl cetm MHTepHEeT, BmameTb NpuéMaMH ~ KOHCIEKTHPOBAHUS  TEKCTa,
npeobpa3oBaHusl MHOOPMAIMK W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIYIO; CO37aBaTh
cOOCTBEHHBIC TTMChbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUs, 00001mas nHGOpPMAIIUIO U3
HECKOJIBKUX MCTOYHUKOB (PU3MYECKOTO COJICp)KAHUs, B TOM YHUCJIE IyOJIUYHO
MPEACTABIIATh PE3YJbTAThl MPOCKTHOW WM HCCIEAOBATEILCKOW ACSITCIBHOCTH, TMPH
TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIM MOHATHMHBIN ammapar Kypca (U3HKH,
COTIPOBOXK/JIaTh BBICTYIJICHHE MPE3EHTAILMCH; MPU BHIIOJIHEHUN yYEOHBIX IMPOCKTOB U
HCCIICIOBAaHUM (PU3MUECKUX TIPOILIECCOB pACHpPENeNiaTh OO0S3aHHOCTH B TPYIIEC B
COOTBETCTBHMH C IIOCTABJICHHBIMM 3aJlauaMU, CJIICUTH 3a BBIIIOJIHCHHUEM IIJIaHa JECHCTBUI
U KOPPEKTHPOBATh €T0, aJeKBATHO OIICHWBATH COOCTBEHHBIM BKJIAJ B JEATCILHOCTH
TPYIIIBI, BBICTPAaUBaTh KOMMYHHUKATHBHOE B3aWMOJCHCTBUE, TPOSBISAS TOTOBHOCTH
paspeniatb KOH(MIUKTHI.

K kxoHiy oOyueHuss B 9 kJiacce NpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh IIOHATHS: CHCTEMA OTCYETA, MaTEpUAIbHAs TOYKA, TPACKTOPHS,
OTHOCUTETFHOCTh MEXaHUUYECKOTO JBIKEHUA, Aedopmaius (ymnpyras, MiIacTUYecKas),
TPEHUE, UEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTb M IIEPErpy3KH, LEHTP
TSXKECTH, aOCOJIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPAOrO Tela, PaBHOBECHE,
MEXaHUYeCKMe KojieOaHMs M  BOJHBL, 3BYK, MHOQPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCIYCKaHWS W TOTJIONIeHHs, aib(da-, O6eta- U ramma-
W3JIyYEHUs, HW30TOIbI, SIAEpHas JHEPreTHKa; pa3iinyaTh SIBJICHUS (PAaBHOMEPHOE H
HEPAaBHOMEPHOE MPSIMOJMHENHOE JBHKEHHUE, PABHOYCKOPEHHOE MPSAMOJIMHENHOE
JBUKEHUE, CBOOOJHOE TMAaJIeHUE TeJ, PABHOMEPHOE [IBHJKEHHME 110 OKPY>KHOCTH,
B3aMMOJICUCTBHE TEJl, PEAKTUBHOE JIBUKEHUE, KOJIeOaTeIbHOE JBUKEHUE (3aTyXalollue
U BBIHYXJCHHbIE KOJIeOaHHs), pPE30HAHC, BOJHOBOE JBUKEHHE, OTpPAKCHHE 3BYKa,
IPSAMOJIMHEWHOE PaACHpOCTPAHEHUE, OTPAKEHUE U NPEJIOMIICHHE CBETa, IIOJIHOE
BHYTpEHHEE OTpa)K€HUE CBETa, pPa3joKeHHe Oenoro cBeTa B CHEKTP U CJIOKEHHUE
CIIEKTPAJIbHBIX  LBETOB, JWCHEPCUS  CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTD,
BO3HMKHOBEHHUE JIMHEHYATOrO CIEKTpa M3IY4YEHUs) MO OMUCAHUI0O UX XapaKTEPHBIX
CBOICTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JTaHHOE (U3UYECKOE SIBIICHUE,;
pacro3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3NUYECKUX SBJICHUN B OKPYKAIOIIEM MHUPE
(B ToM umncne puudeckue SBICHUS B MIPUPO/JIC: MPUIUBBI U OTIUBHI, TBMKEHUE TJIAHET
ConHEeYHO! CUCTEMBI, PEAKTUBHOE JBUKEHHE JKUBBIX OPraHW3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMM, 3E€MJIETPSICEHUE, CEUCMHYECKHE BOJHBI, ILYHaMH, 3XO0, LBETa Tel,
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ONTUYECKHE  SIBJICHUS B  TPUPOJE, OUOJOTHYECKOEe  JIEUCTBHE  BUIAMMOTO,
yIbTPa(HOIETOBOTO M PEHTICHOBCKOTO M3IY4YEHUM, €CTECTBEHHBIM PpPaTuOaKTHUBHBIN
$boH, KOCMUYECKHE JIy49Hd, PaTAO0AKTHBHOC W3IYyYCHUE MPUPOTHBIX MHHEPAJIOB,
JIEHCTBUE PAMOAKTUBHBIX M3IyYE€HUW HAa OPTaHU3M YeJIOBEKa), MPU ITOM TEPEBOIUTH
MPAKTUYECKYIO0 3aJady B Yy4eOHYIO, BBIJCISTH CYIIECTBEHHbIC CBOMCTBA (IIPU3HAKH)
bu3MYecKuX SBIICHUI; OMUCHIBATH U3YUYCHHbIE CBOMCTBA Tell U (PU3UUYECKUE SIBICHHUS,
UCTIONIb3Ysl (PU3MYECKUE BEJIMYMHBI (CpelHsAsI M MIHOBEHHAs CKOPOCTh Tena Mpu
HEPaBHOMEPHOM JBUKEHUU, YCKOPEHUE, NepEeMEIEHUE, MyTh, YIJIOBasi CKOPOCTh, CUJia
TPEHUs, CHJIa YNIPYTOCTH, CHJIa TSKECTH, YCKOPEHUE CBOOOIHOTrO IMaJeHUs, BEC TEIa,
UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHW4YecKasi padoTa U MOIIHOCTb, MOTECHI[MATIbHAS
SHEPrus Teja, MOAHSATOr0 HaJl MOBEPXHOCTHIO 3€MIIM, TOTCHITMAIbHAS DHEPTHUS CHKATON
MPY>KUHBI, KHHETUYECKasl SHEPTHUsI, MMOTHAsT MEXaHUYecKasi SHEPTus, IEPUOJl U 4acToTa
KoJieOaHMi, JJIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTAa TOHAa, CKOPOCTh CBETa,
MOKa3aTelb MPEIOMIICHUSI CPEibl), IPU ONMKMCAHUU MPABUWIBHO TPAKTOBAaTh (YM3UYECKUI
CMBICIT HCIIOJB3YEMBIX BEIMYWH, OOO03HAUCHUS W CAWHHIBI (PU3NYSCKUX BEIUYHH,
HaxXOJIUTh (HOPMYJIBI, CBS3BIBAIOIINE JaHHYIO (HU3UYCCKYI0 BEIUYMHY C JIPYTUMHU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUNH;
XapaKTepHU30BaTh CBOMCTBA Te, (PU3NUYECKUE SIBIICHUS U MPOIIECCHI, UCIIONIb3YS
3aKOH COXPAHCHHS JHEPTUH, 3aKOH BCEMHUPHOTO TITOTEHUS, MPHHIIUI CYIIEPIIO3UIIUN
CUJ, MPUHIMN OTHOcUTeNbHOCTH ['anmnes;, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUSI U TIPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
M MacCcoBOTO 4YHCENl TpHU SACPHBIX peaKIusaX, MPU ITOM JaBaTh CIOBECHYIO
(GbopMyJIUPOBKY 3aKOHA M 3alUChIBATh €r0 MAaTEMaTHUYECKOE BBIPAKEHHUE; OOBICHATH
¢dbu3nyeckre MpOIEeCChl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHUTyaluil
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISITH MPUIMHHO- CIICJICTBCHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHUX IIArOB C ONMOPON Ha 2—3 M3yYEHHBIX CBOMCTBA
bu3NYecKuX SIBICHUM, PU3NYECKUX 3aKOHOB WUITU
3aKOHOMEPHOCTEH; pemarh pacy€THhIE 3aJauyd (OMUpAOIIMecss Ha CHUCTeMy H3 2—3
ypaBHEHU), UCIIOIB3YS 3aKOHBI M (OPMYIIBI, CBS3BIBAIONINE (PU3HUCCKUEC BEITMYMHBIL:
HAa OCHOBE aHaJM3a YCJIOBHUS 3a/lauyd 3alHChIBaTh KPATKOE YCJIOBHUE, BBISBISTH
HEJIOCTAIONIMEe WM W30BITOYHBIE JaHHBIE, BBIOMpPATh 3aKOHBI W (POPMYIIHI,
HEOOXOJMMBIC MJI PEIICHUs, MPOBOJUTH PACUYEThl M OIEHHUBATh PEATUCTUYHOCTH
MOJTY4YEHHOT'0 3Ha4yeHUs (DU3NYECKOW BEJIIMUMHBI, Paclio3HaBaTh MPOOJIEMbI, KOTOpPbHIC
MOXHO PCIINTh TMPU TOMOIM (U3HUYECKUX METOJOB, HWCIOJIB3YsS OIHCAHUE
WCCJICIOBAHUSI, BBIJCIATH IMPOBEPSIEMOE MPEANOJIOKEHNE, OLCHUBATh MPABUIBHOCTH
MOpsiJIKa TIPOBENICHUS MCCIICIOBAHNUSA, JIeJaTh BBIBOBI, HHTEPIPETUPOBATH PE3YJIHTATHI
HAOJIFOICHUI M OTIBITOB; TIPOBOJUTH OTMBITHI IO HAOTIOJACHUIO (PU3NYECKUX SBICHUN WU
(bu3nYecKX CBOMCTB Tesl (M3yd4eHUE BTOPOTO 3akoHa HbIOTOHa, 3aKoHA COXpaHEHUS
HHEPrUH, 3aBUCUMOCTb MEPUOIa KoJeOaHU MPY>KMHHOTO MasiTHUKA OT MaccChl rpy3a U

28



®enepanpHas padouas mporpamma | dusuka. 7-9 knaccel (6a30BbI YPOBEHB)

KECTKOCTH TPYKWHBI M HE3aBUCUMOCTh OT aMIUIUTYAbl MajblXx KojeOaHuH,
NPSIMOJIMHEHOE pacIpOCTpaHEHUE CBETa, pasliokeHHWe Oeoro cBeTa B CIEKTD,
U3y4YE€HHE CBOWCTB H300paKE€HHs B IJIOCKOM 3€pKajie M CBOMCTB H300paKeHUS
npeaMeTa B coOHMparoledl JuH3e, HAONI0/IEHHE CIUIONIHBIX M JMHEHYaThIX CIIEKTPOB
W3ITyYCHHsI): CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY U3 H30BITOYHOrO Habopa
00OpyIOBaHUsI, OMHUCHIBATh XOJI OMbBITA M €0 PEe3YNbTaThl, (HOPMYIHPOBATH BHIBOJIBL;
IIPOBOIUTH MIPH HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPECHHIA, OTIPEACIISs CPEeIHee
3HaUCHUE H3MEpseMOil BeMWYHMHBI ((DOKYCHOE pacCTOSIHHE COOMpAroIiel JIWH3HI),
00OCHOBBIBaTh BBIOOp cIocoba M3MepeHHs (MU3MEPUTENbHOrO MpuOopa); MPOBOAUTH
UCCIIEIOBAaHUE 3aBHUCUMOCTEH (IU3MUECKUX BEIUYMH C HCIIOJb30BAHUEM MPSIMbIX
U3MEpPEHHUI (3aBUCHMOCTh MyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JABM)KEHUU O€3
HAYaJIbHOM CKOPOCTH, IMEpuoJia KOJeOAHWH MAaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yIJla OTPaKE€HUs CBETa OT yIJa MaJeHus U yrja NpeJoMJICHUS OT
yria TajeHus): TUIAHUPOBATh HCCIEIOBAHHUE, CAMOCTOSITENIbHO COOMpaTh yCTaHOBKY,
(buKCcHpOBaTh PE3yNbTATHl MOTYYCHHONH 3aBUCHMOCTH (PU3UYECKHX BEIUYMH B BHJIE
TaONIUIl U TPaUKOB, IETaTh BEIBOJBI IO Pe3yIbTaTaM UCCIIECIOBAHUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIUYMUH (CPEAHSSl CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JBWKEHHH, YCKOPEHHE CBOOOJHOTO TMaJcHHUS,
KECTKOCTD TPYXUHBI, KOXDOUIIMEHT TPEHUS CKOJBKEHHUS, MEXaHWdeckas pabora u
MOIIHOCTh, YacTOTa M TMEpPUOJ KoJeOaHWii MaTeMaTHYeCKOTO U TPYKHHHOTO
MasSTHUKOB, OIITHYECKas CHJIa COOUpAIOIICH JIMH3BI, PaJUOAKTUBHBIM  (OH):
IUTAHUPOBAaTh U3MEPEHUs, COOUpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJIHATH
U3MEpEHHUs, CIIeAys MPEIOKEHHON WHCTPYKIWUU, BBIYHCIATH 3HAUEHUE BEITUYHMHBI U
aHAIIM3UPOBATh IOJYYCHHBIE pE3yNbTaThl C YY4E€TOM 3aJaHHON TOTPENIHOCTH
U3MEPEHHUIt; COONI0AATh MPaBUiia TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHbIM

000pyI0BaHMEM; pa3IMuaTh OCHOBHBIE MPU3HAKKW HM3YyUYEHHBIX (U3UYECKUX MOJCIICH:
MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO0, TOUCUHBIM HMCTOYHUK CBETa, Jyd, TOHKas JIMH3A,
IUIAHETapHass MOJEJb aTOMAa, HYKJIOHHAs MOJEIb aTOMHOIO sA/pa; XapaKTepHU30BaThb
MPUHITUIIB IEUCTBUS N3YYECHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMIOPOI HA UX
onucaHus (B TOM YHUCJE: CIUAOMETP, TaTYUKHU TMOJOKEHUS, PACCTOSIHUA U YCKOPEHUS,
pakeTa, 9X0JIOT, OYKH, IEPUCKOII, (poToanmapar, ONTUHIECKUE CBETOBO/IbI, CIIEKTPOCKOII,
JIO3UMETp, kaMepa BuiibcoHa), MCTIONIb3ys 3HaHUS O CBOMCTBAaX (DU3UUECKUX SIBICHUM U
HE0OXOoMMbIe (DU3NYECKHE 3aKOHOMEPHOCTH; HUCIIOIb30BaTh CXEMbl U CXEMAaTHYHbBIC
PUCYHKH M3YYCHHBIX TEXHUYECKUX YCTPOMCTB, H3MEPUTEIbHBIX NPUOOPOB U
TEXHOJIOTUYECKHUX TPOIECCOB MPU PEIICHUN yU4eOHO-TIPAKTHUECKUX 3a]1a4, ONTHYCCKUE
CXEMBI JJIsI TIOCTPOCHHS M300paKeHW B IUIOCKOM 3€pKaje W COOMparoled JMH3E,
NPUBOAUTH TpUMEPHl (HAXOAWTH HWH(OpMALUMIO O MpUMEpax) MNPaKTHYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU HJisi OOecredeHus
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Oe3omacHOCTH Mpu  oOpalieHud ¢ npubopaMu W TEXHUYECKUMH YCTPOWCTBaAMH,
COXpAHEGHHS 3JIOPOBbSA M COOJIIOJICHUS HOPM DKOJOTHYECKOTO TIOBEJICHHS B
OKpPYXaIoIel cpefie; OCYIIECTBIATh MOUCK MHPOpMauu (PU3NIECKOTO COACpKAaHUS B
WNuTepHeTe, CaMOCTOSITEIBHO (GOPMYNIHPYsT TOWCKOBBIA 3allpoc, HAXOAUTh IIyTH
OTIpEJICICHHS] JOCTOBEPHOCTH TIONYYCHHOW WH(POpMAIMK Ha OCHOBE HWMEIOIINXCS
3HAHUW M JIOMOJTHUTEIBHBIX MCTOYHUKOB; MCIOJIb30BAaTh IPU BBIMOJHEHUH YYCOHBIX
3aJIaHUN HAYYHO-TIOMYJIAPHYIO JUTEpaTypy (U3UYECKOro COACp)KaHUs, CIpPABOYHBIC
MaTepualibl, pecypchl cetu HTepHeT, BiIaJeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus WHPOPMAIMA W3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO; CO3/1aBaTh
COOCTBEHHbIC MHCHMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE HHMOpMaUU U3
HECKOJIPKUX HCTOYHHMKOB (PU3MUECKOTO COACpKaHHS, MyOJUYHO TIPEACTaBISATH
pe3ysIbTaThl MPOCKTHOW WJIM HCCIIEIOBATEIBLCKON NESITEILHOCTH, P 3TOM T'PAMOTHO
HCIIOJB30BaTh M3YYEHHBIM TOHATUMHBIM ammapar HM3ydaeMoro pasziaena (U3UKH U
COMNPOBOXK/IaTh BBICTYIUICHUE TMPE3EHTalMel ¢ Y4E€TOM OCOOEHHOCTEW ayIuTOpUu
CBEPCTHUKOB.
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7 KJIIACC
Ne HanmenoBanue KommuectBo | [IporpammHoe coniepkaHue OcCHOBHBIE BU/IBI JICATEIIBHOCTH O0yJarONTUXCS
/o pas3zieoB U TEM 4acoB

y4eOHOTro IpeMeTa

Paznen 1. ®usuka u ee poinb

B IO3HAHUM OKPY:KaOUIero Mupa

1.1 | ®usuka — HayKa o 2 dusnka — HayKa 0 Ipupoje. | Boiapinenuwe pasaumunii Mexny (GU3HYECKUMU H
HpHUpoacC SBrenust HNPUPOMBL. | XUMUYECKUMH IIPEBPALLICHUSIMU.
DPusnueckue sBIeHUA: PacniosHaBanue u knaccuuKaiys GU3NIECKuX
MCEXaHUHCCKUC, TCIUIOBLIC, | gpnenyii: MexaHMUYECKHX, TETIOBLIX,
SJICKTPUMCCKHC, MATHUTHBIC, | 5 peprpyueckrX, MATHUTHBIX M CBETOBBIX.
CBCTOBBIC, SBYKOBLIC HabGnronenue u onvcanve GU3NYECKUX SIBICHUI
1.2 | ®u3nuecKue BeTUUUHBI 2 du3HUecKue BEIUUUHEL Onpenenenne LIEHBI IEneHus ILIKAJIBI

N3mepenne Gpuznyueckux
BeJIMUMH. DPU3nUecKue
npubopsl. [lorpentHocts
U3MEpEHUN
MexynapoHas cucteMa
€AUHULL

U3MEPUTEIHLHOTO MPHUOOopa.
N3Mepenne  NUMHEWHBIX  pa3MepoB Tel U
MMPOMEKYTKOB BPEMEHU € YUETOM MOTPEITHOCTEM.

N3mepenrie 00bEMa )KUIKOCTH U TBEPAOTO TENA.
N3mepenne temnepaTypbl TPy IOMOIIU
YKAJKOCTHOTO TEPMOMETPA U TaTUHKA
TEMIIEPATYpPBI.

BrinonHeHne TBOPUYECKUX 3a1aHUM T10 TIOUCKY
CIIOCOOOB U3MEPEHUSI HEKOTOPHIX (PU3UUYECKHUX
XapaKTEpUCTHK, HAIIPUMED, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, POBOJIOKA), yIAIEHHBIX
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O00BEKTOB, OOJIBIIINX PACCTOSHHM, MaJIbIX

npeajiaraéMbIX Coco0oB

MIPOMEKYTKOB BPEMEHH. OOcyxaeHue
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1.3. | EctecTBeHHOHAYUYHBII 2 Kak ¢usuka u apyrue BoinBrkeHne rumnores, OOBACHSIOMIUX MPOCTHIC
METOJ] TO3HAHUS €CTECTBEHHBIC HAYKHU SIBIICHUS, HAIIPUMED:
U3yHatoT IpUpONY. — [0YEMy OCTAHABIMBACTCS ABMKYIIECECT 1O
EcTecTBEeHHO-HAy4YHBIN . )
TOPU30HTATBHON OBEPXHOCTH TEJIO; — MOYEMY
METOJI MO3HAHUS: .
B JKAPKYIO MOTOJIy B CBETIION OJEKIE
Ha0JI0/IeHNE, TOCTAaHOBKA . . .
npoxJiagHei, yeM B TéMHOM. [Ipenyioxenue
HAay4YHOT'O BOIIPOCA,
BBLIBIVKEHHE THITOTE3, Croco0OB MPOBEPKHU TUIIOTES.
DKCIIEPUMEHT 110 IPOBEPKE HpOBeI[eHI/IC HCCICAOBAHMHA 110 ITPOBCPKCE
TUIIOTE3, OOBSICHCHHUE KaKONIMOO THIOTE3HI.
Ha0JII01aEMOr0 ABIICHHS. [TocTpoenue mpocTelmmx Mojenen pu3nueckux
Ormucanne Gpu3nIecKux SBJICHU (B BHJI€ PUCYHKOB WJIM CXEM), HAIPUMEP
ABJICHUH C IIOMOIIBIO MaJICHUE MPEIMETA; MPSIMOIUHENHOE
MOJACICn pacrpocTpaHeHue cBeTa
Hroro no pazneny 6
Pasznea 2. IlepBoHayaibHbIe CBEICHUA O CTPOCHUM BELIECTBA
2.1 | Ctpoenue BemiecTBa 1 Crtpoenue BemiectBa: atombl | HaOmioienrne u mHTEppeTalys OnbIToB,

U MOJIEKYJIbI, UX Pa3MEPHI.
OnbITHI, TOKa3bIBAIOIIHUE
JIUCKPETHOE CTPOCHHUE
BEIICCTBA

CBUACTCIILCTBYHOIIUX 00 ATOMHO-MOJICKYJISIPHOM
CTPOCHHUHU BCHICCTBA: OIIBIThI C pAaCTBOPCHHUCM
Pa3JIMYHbIX BCIICCTB B BOAC.

OneHka pa3MepoB aTOMOB M MOJIEKYJI C
UCIOJIb30BaHuEM (hoTorpaduid, TOTyICHHBIX
Ha aTOMHOM CHJIOBOM MUKpockone (ACM) —
naboparopHas paboTa no teme: «OreHka
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IaMeTpa aroMa METOJIOM psaoB  (C
UCIIONIb30BaHueEM doTorpaduii)».
Omnpenenenre pa3sMepoB MalbIX TNl

2.2 | IBmxeHue u JIBMOKEHHME YaCTHI] HaOnronenue u o0bacHEHUE OPOYHOBCKOTO
B3aMMO/JICCTBHE BemiecTBa. CBsA3b CKOPOCTH | ABWKEHUS U sABJIeHUs 1uPPy3un. [IpoBenenue u
YaCTHI] BEIIECTBA JIBU>KCHUS YaCTHUIL C 00BSCHEHHE ONBITOB MO HAOJIOJICHUIO

TeMITepaTypo. TEIJIOBOrO pacupenus ra3os. [IpoBenenue u
BpOYHOBCKOE JBMKEHUE, 00BSCHEHHE OMBITOB 10 OOHAPYKEHUIO CHIT
nuddysus. MOJICKYJISIPHOT'O TIPUTSDKCHMS U OTTAJIKUBAHUS
B3aumoperictBue 4yactuil
BEILIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE

2.3 | ArperaTHsbie ArperaTHbl€ COCTOSIHUS Onucanue (C UCIOJIH30BAHUEM MTPOCTHIX MOJIENICH)

COCTOAHUMA BCIICCTBA

BENIECTBA: CTPOCHUE I'a30B,
JKUIKOCTEU U TBEPABIX
(KpUCTaJLTMYECKUX ) TEII.
BzaumocBszp MexIy
CBOMCTBaMH BEIIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerareM. OcoOOEHHOCTH
arperaTHbIX COCTOSIHUMN
BO/JIBI

OCHOBHBIX Pa3JIM4Mil B CTPOCHUU T'a30B,
KUJKOCTEH U TBEPABIX TEI.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUAKOCTEN U
TBEPJBIX TEN, OOJIBILION CKUMAEMOCTH ra30B.
OObsicHeHue coxpaHeHus: GOPMbI TBEPABIX TET U
TEKY4ECTH KHJIKOCTH.

[IpoBeneHNEe ONBITOB, JOKA3bIBAIOIINX, YTO B
TBEPIOM COCTOSIHUM BOJIbl YACTHUIIBI HAXOJIATCS B
CpeIHEM JabIlle APYT OT Apyra (IIOTHOCTh
MEHBIIIE), YEM B JKHJIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKTY
OCOOCHHOCTSIMU arperaTHbIX COCTOSIHUN BOJIBI U
CYILLIECTBOBAHHEM BOJHBIX OPTAHU3MOB
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(MC — Guomnorus, reorpadusi)

Hroro no pazneny 5

Pa3nen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl
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3.1 | Mexanuueckoe Mexannueckoe nBuxeHne. | MccnenoBanne paBHOMEPHOTO ABUKEHHS,
JABHXKCHHUC PaBHOMepHOE U OIIpEIEIIEHUE €r0 IMPU3HAKOB.
HEPaBHOMCPHOC ABIKCHUC. | HaGnronenne HEpABHOMEPHOTO IBHKEHUS U
CiopocTs. Cpenpss ONPENEIICHUE €TO OTIMYMM OT PABHOMEPHOTO
CKOPOCTb IIpU
JBHYKCHUS.
HEPAaBHOMEPHOM JIBU)KCHUU.
- OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBHKECHHUSI
Pacuér nmytu u BpeMeHu
(1Iapuka B JKUJIKOCTH, MOJIETU 3JIEKTPUUECKOTO
JBWKCHUSA
aBTOMOOWIIS U T.1.).
OmnpeneneHne cpeHEr CKOPOCTH CKOJIbKEHHUS
OpyCKa Wy IIapuKa 110 HAaKJIOHHOM ITIOCKOCTH
Peuienue 3a1a4y Ha ONpeneIIeHUE IIyTH, CKOPOCTH U
BPEMEHHU PABHOMEPHOTO JBHKECHMUS.
AHanu3 rpaMKOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHU
3.2 | Unepuus, macca, SABnenue nHepuuu. 3aKoH OObsicHEHUE U IPOTHO3UPOBAHUE SIBICHUI,

IINTIOTHOCTBH

nHepunu. Bzanmoneiicteue
TE€JI KaK IPUYMHA U3MEHECHUS
CKOPOCTH JIBMYKECHUS TEJL.
Macca kak mepa
VHEPTHOCTH TeEJA.
[ImoTHOCTH BeiecTna.

CBs3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B
enuHAIlE 00BLEMaA

BEIIECTBA

0OYyCJIOBJIEHHBIX UHEPLUEHN, HAIIPUMED, YTO
IIPOUCXOUT IIPU TOPMOKEHUH WU PE3KOM
MaHEBpe aBTOMOOWJIS, TOYEMY HEBO3MOYKHO
MTHOBEHHO MPEKPATUTH ABUKECHHUE HA BEJIOCUTIEE
WJIM CaMOKaTe U T. 1.

IIpoBeneHue u aHanu3 ONBITOB,
JIEMOHCTPUPYIOLINX U3MEHEHHUE CKOPOCTH
JBU>KCHUS T€Ja B PE3yJIbTaTe ICUCTBUS HA HETO
JIPYTUX TEI.

Pemenue 3a1a4y Ha onpeneseHne Macchl Tela, €ro
00bEMa U MIIOTHOCTH.
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[IpoBeneHne u aHaIU3 ONBITOB,
JEMOHCTPHUPYIOMINX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€Jia OT €r0 MacChl IpU
B3auMozeiicTBun Tei. i3mepenue macchl Tena
pa3IMYHBIMU CIIOCOOaMHU.

Omnpenenenre IIOTHOCTY TeJla B pe3yibTaTe
U3MEPEHHUsI €ro Macchl 1 00bEMa
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3.3

Cwnna. Bunpe! cun

14

Cuita Kak XapakTepUCTHKA
B3aMMO/JICHCTBUS TEI.

Cuita ynpyrocTtu 1 3aKOH
I'yka. I3MepeHnune cuiibl ¢
MIOMOUIBIO TMHAMOMETPA.
SIBNIeHME TATOTEHUS U CUJIa
TskecTd. Crjia TSKECTH Ha
JIPYTUX IUIaHETaXx.

Bec Tena. HeBecoMocTsb.

Cnoxenue CHII,
HAMpPaBJICHHBIX MO OIHOM
IPSMOM.

PaBHOzeMCcTBYOIIASA CHUIIL.
Cwuia tpenus. Tpenune
CKOJIBYKEHHS U TPEHUE
nokosi. TpeHue B mpupoje
Y TEXHUKE

N3ydeHne B3auMOAECHCTBUS KaK TPUUNHBI
M3MEHEHHUs CKOPOCTH TeJla WK €To AedopMalinu.
Onurcanue peaibHbIX CUTYalllui B3aMMOICCTBUS
TE€JI C TOMOIIBIO MOJIENIEN, B KOTOPBIX BBOAUTCS
MOHATHE U U300PAKEHUE CUJIBL.

N3yuenne cunbel ynpyroctu. HccinenoBanue
3aBUCUMOCTH CHJIbI YIPYTOCTH OT YIJIMHECHUS
PE3MHOBOTO  IIHypa WU TNPYXHUHBI  (C
MIOCTPOCHUEM TpaduKa).

AHanM3 TNPAKTUYECKUX CUTyaldd, B KOTOPBIX
MIPOSIBJISICTCS AEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocTh mMsi4a, KpOCCOBOK, BETOK JIepeBa U
ap.).

AHanu3 cuTyaluii, CBSI3aHHBIX C SIBICHUEM
TATOTCHUS.

OO0BsicHeHHE OpOUTATILHOTO IBMYKEHUS IIAHET C
HCIIOJIb30BAaHUEM SIBJICHUS TATOTCHHS M 3aKOHA
WHEPIINH.

N3mepenune Beca Tena ¢ MOMOIIBIO JUHAMOMETPA.

O060CcHOBaHME ATOTO CIIOCO0A U3MEPEHUS.
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AHanu3 U MOJEITMPOBAHUE ABJICHUSI HEBECOMOCTH.
DKCIepUMEHTAIbHOE MOJy4eHUE TTpaBuiia
CJI0>KEHUSI CUJI, HAIIPABJIEHHBIX BJIOJb OJHOU
npsamoit. OnpeneseHue BEIUYUHbI
PABHOJICMCTBYIOIIEH CHUIL.

N3ydeHue cuibl TpPEHUS CKOJIBKEHUS U CUIIbI
TPEHUS TTOKOSI.

HccnenoBanne 3aBUCUMOCTH CHIIbI TPEHUSI OT
CWJIbI JABJICHUS U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEMN.

AHanu3 NpakKTUYECKUX CUTYalMi, B KOTOPBIX
MPOSIBIISIETCS] JEUCTBUE CUIIBI TPEHMUS,
HCIIOJB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS UITN
yBelIMueHUs (KaTaHUE Ha JIBIKaX, KOHbKaX,
TOPMOXKEHUE aBTOMOOUJIS, UCTIOIb30BaHUE
MOAIIMITHUKOB, TNITABAaHNUE BOJAHBIX )KUBOTHBIX U
1p.). Pemenue 3aay ¢ ucroap30BaHuEM
dbopmyi 1151 pacd€Ta CUIIbI TSDKECTH, CHITBI
YIIPYTOCTH, CHJIBI TPEHUS

Hroro no pazneny 21

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B
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4.1

Hasnenue. [lepenaua
JaBJICHUS TBEPABIMU
TeJIaMHU, KUJIKOCTSIMU U
razamu

JlaBnenune. CrocoObl
YMEHBIIICHUS U YBEITUYEHUS
naBieHus. /laBneHue rasa.
3aBHCHUMOCTD JIaBJICHUS ra3a
OT 00BEMA, TeMIEPATYPHI.

Amnann3 1 00bsICHEHHE OIIBITOB U IMPaKTHYCCKHUX
cmyaunﬁ, B KOTOPBIX IIPOABIIAICTCA CHJIA
JaBJICHHA.

O06ocHoBanue crroco0oB YMCHBIICHUA U
YBCIIMYCHUA JaBJICHUA.

I/I3y‘—I€HI/Ie 3aBUCHUMOCTH JaBJICHUA ra3a

Ilepenaya nasieHus
TBEPABIMU TEIIAMU,
KUJIKOCTSIMU U ra3aMH.
3akoH [lackans

oT 00bEMa U TeMIepaTyphl.

N3yuenue ocoOeHHOCTEM nepeaun 1aBieHus
TBEPJBIMU TEJIAMU, )KUJAKOCTAMHU U Ta3aMH.
O6ocHOBaHKE PE3YIHTATOB OIBITOB
OCOOCHHOCTSIMU CTPOCHUS BEILIECTBA B TBEPIOM,
KHUJIKOM M Ta3000pa3HOM COCTOSTHUSIX.
DKCNEPUMEHTAIBHOE TOKA3aTEIbCTBO 3aKOHA
[Tackass.

Pemenune 3aau Ha pacu€T gaBiIeHUS TBEPAOTO
Tena
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4.2 | laBneHue KUJIKOCTU 3aBUCUMOCTb JIABJICHHUS HccnenoBanye 3aBUCUMOCTH JTaBJICHUS JKUJIKOCTU
KUIIKOCTH OT TIIyOUHBI. OT ITyOMHBI IOTPYKEHUS U IJIOTHOCTU KUAKOCTH.
ITHeBMAaTHYECKNE MAIIMHBL. | HaGmiogeHne U OOBICHEHHE THAPOCTATHIECKOTO
lunpocrarnyeckui mapagoKca Ha OCHOBE 3aKkoHa ITackans.
napajaokc. Coobuiaroniyecs
N3yyeHune cooOmarnmxcs cocy/10B.
cocyasl. ['napaBimyeckue .
Pemmenue 3a1a4 Ha pacué€T 1aBIICHUS )KUJKOCTH.
MEXaHU3MBbI g
OObsicHEHUE TPUHIIMNA 1EUCTBUS
T'UJIPaBIMYECKOTO Mpecca, THEBMATUYECKUX
MaIlIHH.
AHanu3 1 00bSICHEHUE MPAKTUUYECKUX CUTYalUH,
JEMOHCTPHUPYIOLIUX MTPOSIBJICHUE TABJICHHUS
KUIKOCTH U 3aKkoHa [lackais, Harpumep
IPOLIECCOB B OpraHU3Me IpU IN1yOOKOBOJIHOM
HBIPSTHAH
4.3 | AtmocdepHoe Atmocdepa 3emiu u DKCIepuMeHTaIbHOE OOHApYKEHHE aTMOC(PEPHOTO
JABJICHUC aTMOC(llepHoe JaBJICHUC. aBJICHUA.

IIprurHBbI Cy1IECTBOBAHHUS

AHanu3 1 00bSICHEHUE OTBITOB U MPAKTUYECKUX
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BO3YIITHON 000JIOUYKH

3emun. OnbiT Toppuuesy.

N3mepenne armochepHoro
JaBJIeHUs. 3aBUCUMOCTh
aTMOC(EPHOTO JTaBICHUS
OT BBICOTHI HaJl ypOBHEM
Mopst. [Ipubopsr s
U3MEpEHUs aTMOCPEpPHOTO
JABJICHUS

CUTYyallUii, CBSI3aHHBIX C ICHCTBHEM aTMOC(HEPHOTO
JIaBJICHUSL.

OOBbsCHEHHUE CyIIIECTBOBaHUS aTMOC(epbl Ha
3emiie ¥ HEKOTOPBIX IJIaHETax WU €€

OTCYTCTBHSI Ha JAPYTUX MaHeTax u JlyHe.
OOBbscHEHNE U3MEHEHUS INIOTHOCTH aTMOC(EPDI

C BBICOTOM M 3aBUCHMOCTH aTMOC(EpPHOTO
JTABJIEHUSI OT BBICOTBHI.

Pemenue 3a1a4 Ha pacuét aTMOCHEpHOTO

JaBJICHHA.

N3yuenue yctpoiicTBa bapomeTpa-aHepouaa
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4.4 | ]leficTBHE XKHIKOCTH U 7 JleficTBHE MKUAKOCTH M ra3a | DKCIEPUMEHTAIIbHOE OOHApYKEHUE JEHCTBUS
rasa Ha IIOIPYKCHHOC Ha NOTPYKEHHOE B HUX KUJIKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TEJO.

(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue tei.
BoznyxormiaBanue

JICMCTBYIOIIEH HA TEJIO, IOTPYKEHHOE B
JKHUJIKOCTb.

[IpoBeneHue u 00CYXICHUE OTBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD
BBITUIKABAIOIIEN CHJIBI, IEUCTBYIOIIEH HA TEJIO

B KHUJIKOCTH, OT 00bEMa MOTPYKEHHON B
J)KHJIKOCTb YaCTH TeJla U OT IMJIOTHOCTH
KUJKOCTH.

IIposepka Hezagucumocmu 6blMaAIKUBaOUel
cunbl, oelcmayroujell Ha meio 8 HCUOKOCHU,
om maccol meJa.

HccnenoBanne 3aBUCMMOCTH BECa TENIA B BOJE OT
00bEéMa OrpykEHHOM B KHUIKOCTh YaCTH TeJIa.

Pemenue 3aau Ha NpUMEHEHNE 3aKOHA ApXUMeaa
Y yCJoBHUs I1aBaHus Tei. KoHCTpynpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHHUE JIOJKU U
OIPENICJIEHUE €€ TPY30NIOABEMHOCTHU

Wroro no pazneny 21

Pa3znea 5. PaGoTra u MOIIHOCTB. JHeEprus
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5.1

PaGora u MomHoOCTh

Mexanudeckas pabora.
MomHoCTh

DKCIEPUMEHTAIBHOE OIIPELIECIICHUE
MEXaHUYECKON pabOThl CHJIBI TSHKECTH

IIPY NAJCHUU TENa U CUJIbl TPEHUS IIPHU
PaBHOMEPHOM IIEPEMELIECHUHU Tena 110
TOPU30HTAIILHON IIOBEPXHOCTH.

Pacu€r MomHOCTH, pa3sBUBAEMOM IIPU MOIABEME I10
JECTHULE.

Pemienue 3a1a4y Ha pacyET MEXaHUUYECKON pabOThI
YA MOII[HOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocThlie MEXaHU3MBI:
phIuar, 0J0K, HAaKJIOHHAs
IIOCKOCTh. [IpaBuio
pPaBHOBECHS pblyara.
[Ipumenenue mpaBuiia
PaBHOBECHS pblUara K
0110Ky. «30JI0TO€ MPABUIION
mexanuku. KIIJI mpocteix
MexaHu3MoB. [IpocTeie
MEXaHU3MBbI B OBITY U
TEXHUKE

Ornpenenenue BBIMTPBINIA B CUIIE MIPOCTHIX
MEXaHU3MOB Ha IPUMEPE pblyara, loJBHKHOTO U
HEMNOJIBUKHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH.
HccnenoBanne ycioBUsl paBHOBECHS pblyara.
OOHapyKXeHue CBOMCTB MPOCThIX MEXaHU3MOB B
Pa3TUYHBIX HHCTPYMEHTAX U MPUCIIOCOOTICHUSX,
HCIIOJIb3YEMbIX B OBITY U TEXHHUKE, & TAK)KE B
KUBBIX OpraHHU3Max.

DKCIIEpUMEHTAIbHOE JO0Ka3aTEIbCTBO PaBEHCTBA
paboT pU MPUMEHEHHUH MPOCTHIX MEXAHHU3MOB.

Onpenenenue KII/] HaKTIOHHOM MIOCKOCTH.

Pemenune 3ama4 Ha IpUMEHEHKE TTPABUJIA
paBHOBecHs peryara u Ha pacuét KITJ]
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5.3 | Mexanuyeckas 4 MexaHnnueckast SJHEprusl. DKCNEepUMEHTAIBHOE ONPEEICHUE U3MEHEHHUS
SHCPIuA Kunernyeckas u KUHETUYECKOU Y MOTEHIIMAIIBHON SHEPTUU TEJa
ITOTCHIHAIbHAA SHCPTHAL. IIPU €ro CKaThIBAHUM 10 HAKJIOHHOM TUIOCKOCTH.
IIpeBpaiienne OXHOrO BUIA | gopyymipoBaHKe Ha OCHOBE HCCIEIOBAHHS
MEXaHUYECKON SJHEPTUU B .
- 3aKOHA COXPAHECHMSI MEXaHUUYECKON YHEPTUN.
JIpyroi. 3aKOH COXpaHECHUs
OO0cy>aeHue rpaHull IPUMEHUMOCTH 3aKOHA
DHEPIUM B MEXAHUKE
COXPaHEHUS YHEPTUU.
Pemenue 3a1a4 ¢ HCNIOIB30BAHUEM 3aKOHA
COXpaHEHUs YIHEPTUU
Wroro no pazneny 12
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
8 KUIACC
Ne HanmenoBanue KomuuectBo | IIporpammuoe copepxanue | OCHOBHBIE BUABI AESATEIBHOCTA 00yYaIOIIUXCS
mn/rm | pa3iciaoB M TEM JacoB

y4eOHOTO TIpeamMeTa

Pa3nea 1. TenjioBbIe ABJIEHUSA
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1.1

CtpoeHue u CBOMCTBA
BEIIIECTBA

OCHOBHBIE MMOJOKECHUS
MOJIEKYISIPHO-KNHETHYECKON
TEOPUU CTPOCHUS BEILECTBA.
Macca u pasmepsl aTOMOB U
MoseKyd. ONBITHI,
MOATBEPKAAIOIINE OCHOBHBIE
MOJIOKEHUS
MOJIEKYISIPHO-KUHETHYECKOMN
TEOPUH.

Mogenu TBEpAOTrO, XKUAKOTO
Y Ta3000pa3HOT0 COCTOSHUM
BEILIECTBA.
Kpucramnmueckue n
amopdHbIe Tena.
OOBsiCHEHHE CBOMCTB Ia30B,
KUJKOCTEW U TBEPABIX TET HA
OCHOBE ITOJIOKEHUIN
MOJIEKYJISIPHO-KMHETUYECKOU
teopun. CMauMBaHUE U
KaWJUISIPHBIC SIBIICHUS.
TeruioBoe pacmmpeHue u
cKaTue

HaGnronenue u mHTEpIIpETaIUS OIBITOB,
CBHJIETEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHUU BEILIECTBA: ONBITHI C PACTBOPEHUEM
pa3JIMYHbBIX BEIIECTB B BOJE.

Pemenne 3ama4 1o OIeHMBAHUIO KOJIUYECTBA
aTOMOB WJIM MOJIEKYJ B €JMHUIIE 00BEMA
BCIIICCTBA.

AHaJIN3 TEKCTa APEBHUX aTOMUCTOB (HaIpuMmep,
dbparmenTa nosmel Jlykperus «O npupoje
BEIIICH») C U3JI0KEHUEM 00OCHOBAaHHUI aTOMHOM
TUIOTE3bl (CMBICIOBOE uTeHHE). O1leHKa
yOeIUTEeTbHOCTH 3TUX OOOCHOBAHUM.
OObsicHeHuE OPOYHOBCKOTO JBUXKECHHUS, SIBIICHUS

mudy3un 1 pa3Inyuil MeXay HUMU Ha OCHOBE

MOJIOKEHUI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH

CTPOCHHUA BCUICCTBA.

OObsicHEHNE OCHOBHBIX Pa3JINYui B CTPOCHUU
ra3oB, JKHUJIKOCTEN U TBEPABIX TEI C
VICTIOJIB30BAHUEM IOJIOKECHU M
MOJIEKYIIPHOKUHETUYECKON TEOPUHU CTPOCHUSA
BellecTsa. [Iposenenue onpIToB 110
BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIN
WM caxapa.
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[IpoBeneHne u 00BICHEHUE OTBITOB,
JIEMOHCTPUPYIOIINX KAMWJUISIPHBIEC SIBIICHUS U
SIBJICHUE CMAYUBaHUSI.

OOBsICHEHHUE POJIU KAMMUIAPHBIX SIBICHUU IS
MOCTYIUICHUS BOJIbI B OPTaHU3M PACTECHHM.
Habmronenue, npoBeneHue u 00bICHEHNE
OITBITOB MO HAOIIOACHUIO TEINIOBOI'O
paclIMpeHus ra3oB, )KUJIKOCTEH U TBEPBIX TEI.
OO0BsicHeHHE coXpaHeHHs1 00bEéMa TBEPABIX Te,
TEKY4ECTH KHJIKOCTH (B TOM YHCJIC, pa3HUIIBI B
TEKYUECTH JIJIS Pa3HBIX KUJKOCTEH), TaBJICHUS
rasa.

IIpoBeaeHue ONBITOB, AEMOHCTPUPYIOIIUX
3aBHCHMOCTH JIABJICHHUS BO3/yXa OT €ro 00bhEMa 1
HarpeBaHus WM OXJIaXICHUS, U UX OOBICHCHUE
HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHHS.
AHanIu3 TpaKTUYECKUX CUTYaIlMi, CBI3aHHBIX CO
CBOWMCTBAMU ra30B, KUJIKOCTEN U TBEPIBIX TEI
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1.2

TerioBeIe IMPOLCCChI

21

Temnepatypa. CBs3b
TEMIIEPaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHHUS
yacTull. BHyTpeHHss
sHeprus. CnocoOb!
U3MEHEHUS] BHYTPEHHEH
SHEPruu: Terjonepeaaya u
coBeplileHue padboTel. Bubl
TEIUIONEPEIaun:

O00CHOBaHHE MPABUJI U3MEPEHHUS TEMIIEPaTyPHI.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB U3MEPEHUS U
IIKaJT TEMITEPaTypHI.

Hao0mronenne u 00bsICHEHNE OIBITOB,
JIEMOHCTPHUPYIOITUX U3MEHEHNE BHYTPCHHCH
DHEPTUU Teja B pe3yJbTaTe TEIUIonepeaadn u
pabOThI BHEIITHUX CHII.

HaoOmronenne n 00bICHEHHE OIBITOB,
00CYyXJICHHE MPAKTHYCCKUX CUTYaIHH,
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TCINIOIPOBOAHOCTD,
KOHBCKIUS, N3JITYUCHHC.

KonuyecTBo TemnoThl.

VY nenbHasg TENIOEMKOCTh
BellecTBa. TenaooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [1naBienue u
OTBEpCBAHUE
KPUCTAITMYECKUX BEUIECTB.
VY enbHasa TeninoTa
TUTaBJICHHUS.
[Tapoobpa3zoBanue u
koHAeHcanus. Mcnapenue.
Kunenue. Y nenbHas temnora
napooOpa3oBaHusl.
3aBUCUMOCTH TEMIIEPATYpPhI
KUIIEHUS OT aTMOC(EpHOTo
JTABJICHUSL.

BnaxuocTts Bo3myxa.
DHeprus TOIMBa. Y ieJibHast
TEIUIOTAa CTOPAHUSL.

[TpuntUIIEI pabOTHI
TeroBbIX apurarenci KITJI
TEIUIOBOTO JIBUTaTEIIS.
TerutoBble IBUTATENN U

JIEMOHCTPUPYIOLIUX Pa3JIUYHBIE BUJIbI
TeIIonepeaayu: TETUIONPOBOJAHOCTb,
KOHBEKIINIO, U3TyUYCHHE.

HccnenoBanue siBJICHUS TETUIOOOMEHA TIPU
CMEIIMBAHUY XOJIOJTHOW U TOPAYEHN BOJBI.
Hab6mronenue yctaHOBICHUS TEIIOBOTO
PABHOBECHS MEXKY TOPAYEH U XOJIOJHOM BOJOM.
Omnpenenenue (M3MepeHNE) KOJIUYECTBA
TEIUIOTHI, MOJTYYEHHOTO BOJIOM MPU TETIIO0OMEHE
C HarpeThIM METAJTMYECKUM ITUIUHIPOM.
Omnpenenenue (M3MepeHUeE) yaeabHON
TEIUIOEMKOCTH BEIIIECTBA.

Pemienue 3a1a4, CBsI3aHHBIX C BHIYUCICHUEM
KOJINYECTBA TEIUIOTHI U TEIJIOEMKOCTH TPU
TEIJI000MEHE.

AHann3 CUTyalluid MPaKTUYECKOTO
WCIIOJIb30BaHUs TETVIOBBIX CBOMCTB BEIIECTB U
MaTepHuaaoB, HAIPUMED, B LEIAX
SHEProcOepeIKSHUS: TCTLIION3OJISITHSA,
sHeprocOeperaroye KPhIIiH,
TEPMOAKKYMYJISITOPHI U T. 1. HaGmronenue
SIBJICHUM WUCTIApEHMS U KOHJICHCAIINH.
HccnenoBanue npoliecca UCApEeHUs Pa3InyHbIX
JKHUIKOCTEH.

OOBsicHeHHE SIBJICHUI UCTIapEeHUs] U KOHJICHCAIIUU
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Ha OCHOBC aTOMHO-
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3alIUTa OKPY KAIOIIEH
Cpeabl.

3aKOH COXpaHCHUA W
MPEBpAILCHUS]  SHEPIUU
B TEIUIOBBIX MPOIECCax

MOJICKYJIIPHOTO yUCHHUS.
Hab6nroaeHue u 00bsICHEHHE TIpoliecca KUICHHUS,
B TOM YHCJIC 3aBUCUMOCTH TEMIIEPaTypPhl
KHUIIEHUS OT JAaBJICHMS.

Omnpenenenue (M3MEpEeHUE) OTHOCUTEIIBHOM
BJIAJKHOCTH BO3/yXa.

HaOnronenue npoliecca miaBieHus
KPHCTaJUTMYECKOTO BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHeHHE MPOIECCOB IJIABJICHUS
KPUCTALTAYECKUX TEIl U Pa3MATYCHUS TIPU
HarpeBaHuM aMOP(HBIX TEJL.

OmnpeneneHue (M3MEpeHUE) yICTbHON TETIOTHI
ILIaBJICHUS JIBJA.

OObsicHeHHE SBJIEHUH IUIABJIEHUS U
KpUCTAJUTA3AIAN Ha OCHOBE
ATOMHOMOJICKYJIIPHOTO YUCHHUS.

Pemenue 3ama4, CBI3aHHBIX C BEIYHUCICHUEM
KOJIMYECTBA TETUIOTHI B MPOIECcax
TeIUIoNepeaavy MpH IUIABICHUU 1
KpUCTAJUTH3AIIH1, UICTIAPCHUH W KOHJICHCAIIHH.
AHaM3 CUTyaIuii MPaKTHYECKOTO TPUMEHEHUS
SIBJICHUH TIJIABJICHHUS M KPHUCTAILIU3AIINH,
HaIpuMep, MOTYICHUE CBEPXUUCTHIX
MaTepualioB, CoJeBas rpeika u ap. AHaIu3
PaboTHI U OOBSICHEHHE TIPUHITUTIA JESHCTBUS
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TCIIJIOBOI'O ABUIATCIIA. Brruucnenue
KOJIMYCCTBA TCIIJIOTHI,
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BBIJICIISIOIIETOCS [IPU CTOPAHUU PA3TUYHBIX
Bun0B TorutnBa, U KI1J[ nBurarens. O6cyxneHue
3KOJIOTUYECKHUX MOCIIECICTBAN UCITOIb30BaHUS
JBUTaTelIe BHYyTPEHHETO CTOPAHUS, TEMJIOBBIX U
TUPOIEKTPOCTAHIANA

Htoro o pazaeny 28

Pa3znen 2. JaekTpruyeckue 1 MATHUTHBIE SIBJICHUSI
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2.1

DIIEKTPUYECKHE
3apsiibl.

3apsiKEHHBIE Tea U UX
B3aUMOJECHUCTBUSA

OnekTpuzanus Ten. [[sa
poaa 3JIEKTPUIECKUX
3apsaoB. B3aumoencTBue
3apsHKEHHBIX TElL.

3akoHn KynoHa (3aBUCHMOCTD
CHWJIbI B3aUMOJICUCTBUS
3apsHDKEHHBIX T€NT OT
BEJINYMHBI 3apsI/IOB U
PACCTOSIHUSI MEXKTY TEJIIaMH).
DIIEKTPUYECKOE TOJIE.
Hanpsxénnocts
AIEKTPUYECKOTO TOJIS.
[IpuHMn cynepno3unuu
AJIEKTPUUYECKUX ToJIeH (Ha
Ka4eCTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
3JIEKTPUYECKUN 3apsil.
Ctpoenue aroma.
[IpoBonHUKHN 1

Habumoienue 1 mpoBeieHre ONBITOB O
ANEKTPU3aLMHU TEN PU CONPUKOCHOBEHHUH U
UHIYKIHUEH.

Habironenue u 00bsiIcCHEHHE B3aUMOEHCTBYS
OJTHOMMEHHO M PA3HOMMEHHO 3apSKEHHBIX TEJ.

OObsicHEeHUE TPUHIIUIA IEUCTBUS 3JIEKTPOCKOIIA.

OOBsicCHEHHNE SABIICHUH DJICKTPHU3AIUN TIPH
COTIPUKOCHOBEHHH TEJT M MHAYKIIUECH C
WCIIOJIB30BAaHUEM 3HAHUN O HOCHTEIISAX
IJICKTPUUECKHUX 3apsI0B B BEIIECTBE.
Pacrnio3naBanue u 0ObSICHEHHE SBICHUM
ANIEKTPHU3AIIMU B TIOBCECTHEBHOMN YKU3HHU.
HaGmronenne n 0o0bSICHEHHE OTIBITOB,
WUTFOCTPUPYIOITUX 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsiia.

HaGronenue onpITOB IO MOJCITHPOBAHUTO
CHUJIOBBIX JIMHUH DJICKTPUICCKOTO TIOJIA.

Hccnenosanue nerlcTBUS JNEKTPUIECKOTO OIS
Ha MPOBOJIHUKU U JUBJIEKTPUKHU

TADJICKTPUKHU. 3aKOH
COXPaHEHHS IEKTPUIECKOTO
3apsaa
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2.2

IlocTosTHHEII
BJIEKTPUYECKUN TOK

20

DIJIEKTPUUECKUM TOK.

VY cIiioBus CyIIECTBOBAHUSA
3JIEKTPUYECKOTO TOKA.
HcToYyHMKM TTOCTOSTHHOTO
Toka. JlencrBus
AIEKTPUYECKOTO TOKA
(TerIoBOE, XUMUUYECKOE,
MarHuTHOE).
DJIEKTPUUECKUI TOK B
KUJIKOCTAX U raszax.
Dnektpuueckas nenb. Cuna
TOKa. DIJIEKTPUUECKOE
HaIpsHKEHUE.
ConpoTtusneHue
MPOBOJIHUKA. Y IEJIbHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma J1g yyacTka
uenu. [locnenoBarenbHoE U
napaijieJIbHOE COCIMHEHUE
poBOHUKOB. Pabora n
MOITHOCTh AJIEKTPUUECKOTO
ToKa. 3akoH /[xoyis—
Jlenia.

DIIEKTPUUECKUE 1IENTU U

Habmronenue pa3audHbIX BUIOB ICHCTBUS
AIIEKTPUYECKOTO TOKA U 00HAPYKEHHUE ITHX
BUJIOB JIEUCTBUA B IOBCEIHECBHOM KU3HMU.
HaOnronenre BOSHUKHOBEHUS Ta30BOT0 paszpsiia
U AJIEKTPUUYECKOT0 TOKa B s)kujikocTH COopKa u
HCTIBITAHUE JICKTPUUECKOM LIETH MTOCTOSIHHOTO
TOKa.

N3Mepenune cuiibl TOKa aMIePMETPOM.
N3MepeHune 2eKTpUYeCKOTo HapsKEHUS
BOJILTMETPOM.

[IpoBenenne u 00BICHEHUE OTIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT
€ro JIJTMHBI, TUIONIAU TONEPEYHOTO CEYEHUS U
Marepuarna.

HMccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP,

OT COMPOTHUBJIECHUS PE3UCTOPA U HAMNPSHKEHUS Ha
pE3UCTOPE.

[IpoBepka npaBuia CIOKEHUS HAIPSKEHUH TPpU
MOCJIEA0BAaTEILHOM COEAUHEHUHN JIBYX
PE3UCTOPOB.

IIpoBepka npaBuiia Jjis CHIIbI TOKa TIPU
MapaJJICTIbHOM COEAUHEHUN PE3UCTOPOB.
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noTpeduTenn
AJIEKTPUICCKON SHEPTUU B
owiTy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyaluuid NOCJHEN0BATEIbHOTO U
MapajuieIbHOTO COEOUHEHHS! MPOBOIHUKOB

B JIOMAITHUX 3JIEKTPUUYECKUX CETSX.

Pewienue 3amau ¢ ucnonb3oBanueM 3akoHa Oma u
dbopmy pacuéTa JIEKTPUYECKOTrO
COIIPOTHUBIICHUS MPH MOCIEA0BATEIIBHOM U
MapaAJICITIbHOM COEAUHEHUH MMPOBOIHUKOB.
OmnpeneneHue padoOTHI AJIECKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP.

OnpeneneHue MOIIHOCTH 3JIEKTPUYECKOTO TOKa,
BBIIEIIEMOM HAa PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKAa 4epe3
JAMIIOYKY OT HampsbKeHus Ha Heil. OnpeneneHue
KII/I narpeBarensi.

HccnenoBanue npeobpa3oBaHus JHEPTUU TIPU
MOABEME TPy3a AIEKTPOIBUTATEIIEM.
OOBsicHEHHE YCTPONCTBA U PUHITUIIA JESHCTBUS
JIOMAITHUX JIEKTPOHATPeBaTEIbHBIX MPUOOPOB.
OObsicHEHUE IPUYMUH KOPOTKOTO 3aMbIKaHUS U
MIPUHIIUIIA IEVUCTBUS TIABKUX NPEIOXPAHUTENEH.
Pemenune 3a1a4 ¢ HCNIOJIB30BAaHUEM 3aKOHA
Jxoyns—Jlenna
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2.3

MarsuTHbIC SIBJICHUS

ITocTosiHHBIE MArHUTHI.
BzanmopeiicTBue
ITOCTOSIHHBIX MarHuTOB.
MarsauTtHoe 1noJie.

MarxauTtHoe mnosje 3emMiu

I/ICCJIGIIOBaHI/Ie MarouTHOI'O BSaHMOﬂeﬁCTBHH
IIOCTOAHHBIX MAarHuTOB.

I/I3y‘I€HI/I€ MarguTHOT'O ITOJIA ITIOCTOSHHBIX
Mar"HvToB IIpHU UX O6’[>GI[I/IHCHI/II/I H Pa3acICHUM.
HCCJ’IGI{OB&HI/IC MardmMTHOI'O BBaHMOHCﬁCTBHH
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U €ro 3HauCHHUE IS KU3HU
Ha 3emiie. OnbIT OpcTea.
MarsauTHOE moJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHuTOB B
TeXHUKE. [lercTBre
MardHMTHOTO MOJIsI Ha
MPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb
MMOCTOSSHHOT'O TOKA.
Hcnonb3oBaHue
3JICKTPOJIBUTATEJIEN B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPaAHCIIOPTE

IIOCTOAHHBIX MAarHuTOB.
I/ISY‘IGHI/IG MarguTHOT'O ITOJIA ITIOCTOSHHBIX

MarHUTOB MPU UX OOBEAMHEHUH U Pa3/ICIICHUN.
IIpoBeaeHrEe ONBITOB MO BU3yaTU3ALH MOJIA
MOCTOSIHHBIX MAarHUTOB.

N3yueHue siBlIcHUS] HAMarHMYMBaHUS BEUIECTBA.
HccnenoBanue 1eMCTBUS 3IEKTPUUECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.

IIpoBeaeHne ONBITOB, AEMOHCTPUPYIOIINAX
3aBUCHUMOCTb CHJIbI B3AaUMOJICHCTBUS KATYIIKUA C
TOKOM Y MarHuTa OT CHJIBI M HAIIPaBJICHUS TOKA B
KaTyIIKE.

AHanu3 CUTyalnii NPaKTUYECKOTO IPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJIUILIMHE).
N3yuenue nericTBUS MAarHUTHOTO TOJISL Ha
MPOBOJHUK C TOKOM.

N3ydyeHne nencTBus dJI€KTPOABUTATENS.
Namepenune KIIJI snekTpoasurarebHON
YCTaHOBKH.

Pacrio3HaBanve W aHanu3  Ppa3IUYHBIX

MIPUMEHCHUMN AIEKTPOABUTATEIICH
(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIp.)
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2.4 | DiekTpoMarHuTHas 4 OmnbiTel @apanes. SApnenre | ONbBITHI O UCCIIEIOBAHUIO SIBJICHUS
UHIYKIUS ANEKTPOMATrHUTHOM AIEKTPOMArHUTHON MHIYKIIMH: UCCIIEIOBAaHUE
nHaykuuu. [pasuno Jlenna. | u3aMeHeHH 3HAYCHUS M HATIPABJICHUS
DIIEKTpOreHepaTop. WHIYKIHAOHHOTO TOKa
CnocoObl oJTy4eHUs
ANEKTPUUECKON SHEPTHH.
DIJIEKTPOCTAHIIMA HA
BO300HOBJISIEMBIX
UCTOYHUKAX SHEPIUU
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB TIO ITPOI'PAMME
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9 KJIACC
Ne HaunmenoBanue KomuuectBo | Ilporpammuoe conepskanue | OCHOBHBIC BUABI JCATEIBHOCTH O0yJarOITUXCS
/11 pas3zieIoB U TEM 4acoB
y4eOHOTro mpeaMeTa

Pa3znen 1. Mexannueckue siBJICHUA
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1.1

Mexanunueckoe
JNIBUKEHUE U CIOCOOBI
€ro OIMCaHusa

10

MexaHndecKkoe IBIKCHHUE.
MarepuanbHasi TOUYKA.
Cucrema orcuéra.
OTHOCHTEIBLHOCTD
MEXaHUYECKOr0 IBUKEHHUS.
PaBHomepHoe

MPSIMOJIMHEWUHOE IBUKEHUE.

HepaBromepnoe

MPSIMOJIMHEWUHOE IBUKEHUE.

CpenHsis 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHU

HCPABHOMCPHOM IBUKCHUU.

YckopeHnue.
PaBHOyCKOpEHHOE

IPSMOJIMHENHOE JBUKECHHUE.

CBo0OoOIHOE TTaJIEHUE.

Omnbitel ['anumnes.
PaBHOMEpHOE NBHXKEHKE
1o okpykHoctd. Ilepnon
¥ 4acToTa oOpaleHus.
JInnelinas u yriaosas
CKOpOCTH.

AHanu3 1 00CyXJEHUE Pa3IUYHbIX IPUMEPOB
MEXaHUYECKOTO JBUKCHHUS.

OO0cyxieHue rpaHul] TPUMEHUMOCTH MOJIENN
«MaTepuagbHas TOUKa.

Onuncanre MEXaHUYECKOTO JBUKEHUS
pa3IMYHBIMU crioco0aMu (ypaBHEHHE, TabIuUIIA,
rpaduk).

AHaINM3 JKU3HEHHBIX CUTyalud, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEIBHOCTh MEXaHUUYECKOTO
JBH>KCHUSL.

HaGnronenue MexaHnuecKoro JIBHKEHUS Tella
OTHOCHUTEJIBHO pa3HbIX Tell oTcuéra. CpaBHEHME
IyTEU U TPACKTOPUM IBUKEHUS OJJHOTO U TOTO
K€ TeJIa OTHOCUTEJIBHO PA3HBIX TEN OTCYETA.
AHanu3 tekcta ["anuiies 00 OTHOCUTENBHOCTH
JBU>KEHUST; BHINIOJTHEHUE 3aJJaHUI 110 TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
Opycka Ui ABMKEHUS IIapyKa MO HAKJIOHHOM
MJIOCKOCTH.

Ananus 1 006cyXk1eHrne crocoooB

62



®enepanpHas padouas mporpamma | dusuka. 7-9 knaccel (6a30BbI YPOBEHB)

lenTpocTpeMurenbHOE
YCKOPEHHE

NPUOIMKEHHOTO ONPEICIICHUS] MTHOBEHHOM
CKOpPOCTH.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JBYOKEHUS (IIapyKa B )KUAKOCTH, MOJCIIH
AIIEKTPUUYECKOTO aBTOMOOHJIS U T. 11.).
OnpeneneHue MyTy, MPOWICHHOTO 32 JAHHBIN
MIPOMEXKYTOK BPEMEHH, U CKOPOCTH Te€JIa IO
rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOI'O
JIBUKCHUSI OT BPEMEHU.

OO0cyx/1eHruEe BO3MOXKHBIX TPUHIIAIIOB I€UCTBUS
MIPUOOPOB, U3MEPSIOIINX CKOPOCTh
(CIUIOMETPOB).

Brruuciienrue nyTtyi U CKOpOCTH IPU
PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JBHKCHUU
Tela.

Onpenenenue NporuICHHOTO MYTH U YCKOPECHUS
JBYDKCHUS TeJla 10 TpauKy 3aBUCHUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIUHEUHOTO
JIBUKEHHUS Tela OT BpeMeHU. [Iposepra
aunomeswl. ecliu npu pagHoOyCKOPEHHOM
08UdCEHUU 0€e3 HAYALHOU CKOPOCMU NYmu
OMHOCAMCS KAK P50 HEYEMHbIX Yuces, mo

coomeemcmayruue NPOMeNCYmKu 8pemeHu
00UHAKOBYL.
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OrnpeneneHue yCKOpeHUsl Tejla MOpu
PaBHOYCKOPEHHOM JBW)KCHHH  TIO
HAKJIOHHOH TUTOCKOCTH.

W3mepenue nepuojia M 4acTOThI OOpaICHHS
TeJja Mo OKPY>KHOCTH.

OmnpeneneHre CKOPOCTH paBHOMEPHOTO
JBHKCHHSI TeJIa 110 OKPYKHOCTH. Pemenue
3aj1a4 Ha OTpeAeiiCHHe KUHEMAaTHYECKUX
XapaKTePUCTHK MEXaHUICCKOTO JIBUKCHHSI
pa3IuyYHBIX BUIOB. Pacrio3HaBanue u
pHOIMKEHHOE OITMCAHKME Pa3IMYHBIX BUOB
MEXaHUYECKOTO JIBIDKECHUSI B MPUPOJIC U
TEXHHKE (Ha IpUMepax CBOOOHO MaIar0IINuX
TeJ, IBUKCHHS )KUBOTHBIX, HEOCCHBIX TEJ,
TPAHCIIOPTHBIX CPEACTB U JIp.)
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1.2

B3aumopneiictBue Ten

20

[IepBoiit 3ak0oH HbroTOHA.
Bropoi 3akon HeroToHa.
Tperunt 3akoH HeroTona.
[IpyuHLIMD Ccyniepno3uuuu
CHIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIbKECHUS, CHUJIa
TPEHUS MMOKOSI, IPYTHE BUIBI
TPEHUS.

Cuna TsKECTM W 3aKOH
BCEMUPHOTO TATOTEHUS.

HabOmronenue u o0CcyXaeHrEe ONBITOB C
JIBUKECHHEM TeJIa MPU YMEHBIIICHUU BIUSHUS
JIPYTUX TeJ, NPENATCTBYIOMIUX ABUKCHUIO.
Amnanus texcra "anuiest ¢ onmrcanuem
MBICJIEHHOT'O SKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPITNH;
BBITIOJTHEHUE 3aJaHUH IO TEKCTY (CMBICTIOBOE
YTEHHE).

OO0cy>xIeHnEe BO3MOXKHOCTH BBITIOJIHCHHS
3aKOHA MHEPLHH B PA3IUYHBIX CUCTEMAaX
OTCY€ETA.

HaOmnronenue u o0Cyx)1eHne MEXaHUYECKUX
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Y ckopenue cBOOOTHOTO
najzeHus. J[BrkeHue miaHer
Bokpyr Connua. IlepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomocTs 1 neperpysku.
PaBHOBecHe MaTtepranbHOU
TOYKU. AOCOTIOTHO TBEPI0E
Teo. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpaueHus. MOMEHT CHUJIBL.
LenTp TsKECTH

ABJICHUH, IPOUCXOJAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U

YCKOPEHHOM  JIBIDKCHHH OTHOCHUTEIHHO
KabuHeTa (HU3UKH.
JIefCTBHS C BEKTOpaMH CHJI: BHITIOJTHCHHE

SaIIaHI/Iﬁ I10 CJIOKCHHUIO Y BBIYUTAHHUIO BCKTOPOB.

HaGmronenue w/uiam TIpOBENEHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHUSA
TeJIa OT MPUIIOKEHHOW K HEMY CHJIBI U MacChl
Tela.

AHanu3 U 00bSICHEHUE SABICHUN C
MCMOJIb30BaHMUEM BTOPOTo 3akoHa HproToHa.
Pemenune 3a1a4u ¢ HCNIOJIB30BAHUEM BTOPOIO
3akoHa HpIOTOHA M mpaBHIIa CIOKEHUS CHIL.
Onpenenenue KECTKOCTH NPYKUHBL. AHAIN3
CUTyallii, B KOTOPBIX HAOJIIOAAIOTCS YIIPYyTHE
nedopmManuu, 1 uX 00BICHEHHUE C
MCIIOJIb30BaHuEM 3aKkoHa ['yka.

Pemenune 3amau ¢ ucnonb3oBaHueM 3akoHa ['yka.

HccnenoBanue 3aBUCUMOCTU CUIIBI TPEHUS
CKOJIBKEHHS OT CHUJIbl HOPMAJIBHOTO JIABJICHUSI.
OO0cy:x1eHne pe3yinbTaToB UCCIEIOBAHMSL.
Onpenenenue ko3 duirieHTa TpeHus
CKOJIbKEHHUSI.
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W3mepeHne cuitbl TpeHUs MOKOS.

67



denepanpHas padbouas mporpamma | dusuka. 7-9 knaccel (0a30BbIi YPOBEHB)

68



®enepanpHas padouas mporpamma | dusuka. 7-9 knaccel (6a30BbI YPOBEHB)

Pemenue 3amay ¢ ncnoap30BaHueM (GOPMYIThI
JUISL CUJTBI TPEHUS CKOJIBKEHUS.

AHanm3 ABMKEHUS T TOJBKO IOJ JSHCTBHEM
CHJIBI TSIPKECTH — CBOOOIHOTO IMaiCHHS.
OOBsicHEHUE HE3aBUCHUMOCTH YCKOPCHUS
CBOOOJIHOTO TTaJicHUS OT Macchl Tejra. Ornenka
BEJIMYMHBI CUJIBI TATOTCHUS, JEUCTBYIOIIEH
MEXly ABYMS TeaMu (1Sl pa3HbIX Macc).
AHanu3 OBMKEHHS HEOSCHBIX TE€l IO
JIIECTBHEM  CHJIBI  TSATOTCHUS (c
HCIIOJIb30BaHUEM JIOTIOJIHUTEIILHBIX
HMCTOYHUKOB MH(OPMALIHH).

Pemrenne 3amay ¢ UCIIOJIL30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (POPMYIIBI IS
pacuéra CUJIbI TSHKECTH. AHAIN3
OPUTHHAJILHOTO TEKCTa, OMUCHIBAIOIIETO
MPOSIBJIICHUS 3aKOHA BCEMUPHOTO TSATOTECHUS,
BBITIOJTHEHHE 3aaHUM 10 TEKCTY (CMBICTIOBOE
yteHue). HabGmonenre u o0CykaeHNUEe ONBITOB
110 U3MEHEHHUIO Beca TeJia MPU YCKOPEHHOM
JIBUOKEHUH.

AHan3 yCcJIOBUI BOBHUKHOBEHUSI HEBECOMOCTH
U TIePErpy3KH.

Pemienue 3amau Ha onpesicsieHUE Beca Tejla B
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Pa3JINYHBIX YCJIOBHAX.
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AHanmu3  cui,  JEHCTBYIOIIMX  HA  TeJo,
MOKOSIIIIEECs] Ha OTIOPE.

OHpeI[GJ'IeHI/IC HCHTPA TAKCECTH PA3JIIMIHBIX TCJI
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1.3.

3aKOHBI COXpPaHCHHA

10

Nmnynbc Tema. M3Menenue
nMIyJbca. Mmiynsc CHIIBL

3akoH COXpaHEeHUs
UMITYJIbCA. PeaktuBHOE
JBUKCHHUE.

Mexannueckas paboTa u
MOIIIHOCTB. PaboTa cuil

TSYKECTH, YIIPYTOCTH, TPEHUS.

CBsi3b 9HEPIUH U PaOOTHI.
[TorenunanbHas 3HEPTUS
TeJa, MOJAHITOTO HaJl
MOBEPXHOCTBIO 3EMJIU.
[TorenunanbHas 3HEPTUS
CXKaTOW NPY>KUHBI.
Kunernueckas sneprus.
TeopeMa 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON YJHEPTUH

HaOmronenne u  oOCyXJACHHE  OIBITOB,
JEMOHCTPUPYIOIIUX TIEpeIavy UMITyJIbca TPHU
B3aUMOJIEHCTBUHN  TEl, COXpaHCHUS

UMITyJIbCa  TIPU yOpyroM U

3aKOH
a0COJIIOTHO
HEYTIPYTOM B3aUMOJCHCTBUM TE.
AHaJIHM3 CUTyalluid B OKPYIKAKOIIEH KU3HU C
HCITOJTP30BAaHUEM 3aKOHA COXPAHCHHS
UMITYJIbCA.

Pacno3naBanue sBICHUS PEAaKTHBHOTO
JIBIDKCHUS B IPUPOJIC U TEXHUKE.

HpHMeHGHHG 3aKOHAa COXpPAaHCHUA UMITYJIbCa OJIA

pacuéra pe3yibTaToB B3aUMOJCHCTBUS Tel (Ha
npUMepax HEeyNnpyroro B3auMoI€UCTBHUS,
yIPYToTo IEHTPATHHOTO B3aMMOICHCTBHSI IBYX
OJIMHAKOBBIX TeJl, OJJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemmenwne 3ama4 ¢ Cnoib30BaHNEM 3aKOHA
COXpPaHEHUs UMITYJIbCa.

Omnpenenenre pabOThl CHIBI YIPYTOCTH

npu noabEéMe rpy3a C HCIHOJIb30BaHUEM
HETOJIBIYKHOTO U TIOJIBIYKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3mepenue noTeHaibHON YJHEPTUU YIIPYTO
nehOpMUPOBAHHON TIPYKUHBI.
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N3MepeHne KNHETUYECKOM YHEPIUU Tela 10
JUIMHE TOPMO3HOTO ITyTH.

DKCIEepUMEHTAIbHOE CPABHEHUE U3MEHEHUS
MOTEHIMAJIbHON ¥ KHUHETUYECKON SHEPTUM TeJla
IIPY JBUKEHUM IO HAKJIOHHOM IIJIOCKOCTH.
DKCIepUMeHTalbHas MPOBEPKa 3aKOHA
COXPaHEHUSI MEXaHUYECKON SHEPTUU TIPU
cBoOOHOM maaeHuu. [IpuMeneHue 3akoHa
COXPaHEHHSI MEXAHUYECKON SHEPTUHU IS
pacyéra NOTCHIUAIIBHOW U KUHETUYECKOU
3Hepruii Tena. Pemenue 3agay ¢
HCTIOJIb30BAHMEM 3aKOHA COXPAHEHHUS
MEXaHUYECKOU SJHEPTUH

Htoro mo pazneny 40

Pa3znen 2. Mexannueckune KoJ1e0aHUA W BOJHBI
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2.1

MexaHuueckue
KOJIcOaHUs

KomebaTenpHOE IBIKCHHE.
OcCHOBHBIEC XapaKTEPUCTUKH
KOJIEOaHMil: Iepro,
4acToTa, aMILIUTY/1a.
MareMaTu4eCcKum u
MIPY>KUHHBINA MasTHUKH.
[IpeBpaiienre 2HEPTUn NMpu
K0JICOATEILHOM JIBH)KCHHU.
3aTyxaronue KojaeoaHusl.
BeiayxeHHbie KosieOaHMs.
Pe3onanc

Ha6mronenue xonebanumii Mo 1eHCTBUEM CHIT
TSKECTHU U YIIPYTOCTH U OOHApyKEHUE
M0I00HBIX KOJI€OaHUI B OKPY>KAIOIIIEM MUDPE.
AHanu3 kojiebaHu# Tpy3a HAa HUTH U HA
npyxune. OnpeneneHne 4acTOThl KoeOaHui
MaTEMaTUYECKOTO U MPYKUHHOTO MAasSTHUKOB.
Habmonenue u oObsicCHEHNE SIBJICHUSI PE30HAHCA.
WccnenoBanue 3aBUCUMOCTH TIEPHOJIA
KOJIeOaHMI MOBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

[TpoBepka HE3aBUCHMOCTH TepHUOa KOJIeOaHNH
rpy3a, MOJIBEIICHHOTO K JIEHTE, OT MacChl Ipy3a.
Hab6nronenue u o0Cyx1eHrE OMBITOB,
JIEMOHCTPUPYIOUIUX 3aBUCUMOCTD MEPUO/Ia
KoJIeOaHMI MPY>KMHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTU MPY>KUHBI.

[IpuMeHeHne MaTeMaTHYECKOTO U MPYKUHHOTO
MasiTHUKOB B KaU€CTBE MOJIEJICH /I ONUCAHUS
KOJIeOaHMI B OKpYKaIOIeM MHUpE.

Pemienue 3a1a4, CBSI3aHHBIX C BEIYMCIICHUEM WIIA
OLICHKOM 4acTOThI (Ieproja) KoyieOaHun
Uszmepenue yckopenus c60600H020 nadeHus
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2.2 | MexaHu4ecKue BOJHBI. 8 Mexanuueckue BosIHBL. | OOHapy>XeHHUE U aHaJU3 BOJHOBBIX SIBIICHUI B
3BYK CBoiicTBAa  MEXaHHUYECKHUX OKPYKAIOIIEM MHPE.

BomH.  lIpojonbHble U | fagmonenne pacnpocTpaHerHs MPoIOTEHBIX

TTOHCPCHHBIC BOJTHBL. I[HHH? 1 TIONIEPEYHBIX BOJIH (Ha MOJICIH) U

BOJIHBL 1 CKOPOCTL €€ | oGhapysxeHHe aHAOTUYHBIX BHIOB BOJTH B

paclpoCTpaHCHHA. npupoze (3ByK, BOJIHBI HA BOJE). Boruncnenue

MexaHmieckue BOTHBI B JUTHHBI BOJTHBI U CKOPOCTH PacIpOCTPAHCHHSI

TBEPZOM Telle, 3BYKOBBIX BOJIH. DKCIIEPUMEHTAIIBHOE

CCHCMUYECKHE BOJIHBI. OTIpe/IeNICHNE TPAHUI] YACTOTHI CIBIIITMMBIX

3ByK. I'poMKOCTb 3ByKa 1 3BYKOBBIX Kojebanuii. Habmonenue

BbICOTa TOHA. OTpaxeHHE 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI (B

3ByKa. MH(pasByk 1 TOM YHCJIE, C UCIIOJIb30BAHUEM MY3bIKaJIbHbBIX

YJIBTPa3ByK MHCTpYMEHTOB). Habmonenue u o0bsicHeHue
SIBIICHUS aKyCTHYECKOTO pe30HaHCa.
AHanu3 OpUrHHaIBLHOIO TEKCTA, MOCBAIEHHOTO
UCIIOJIb30BAaHUIO 3BYKa (WJIM yJIbTPa3ByKa) B
TEXHUKE (IXOJIOKALUSA, YIBTPA3BYK B MEIULIMHE
¥ JIp.); BBITIOJTHEHHUE 3aIaHUN TI0 TEKCTY
(CMBICJIOBOE UTEHUE)

Hroro no pazaeny 15

Paznen 3. DjeKTpOMArHUTHOE 10JI€ M JJIEKTPOMATHUTHBIE BOJIHbBI
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3.1 | DrexTpoMarHuTHOE
noJje u
AIIEKTPOMATHUTHBIC
BOJTHBI

DJIEKTPOMarHuTHOE MoJIe.
DJIEKTPOMAarHUTHBIC BOJIHBI.
CsolicTBa
AJICKTPOMAarHUTHBIX  BOJIH.
[llxkana >3JIEKTPOMATHUTHBIX
BOJIH. Hcnons3oBaHue
AJIEKTPOMArHUTHBIX  BOJIH
JIJISL COTOBOM CBSI3H.
DJIeKTpOMarHuTHas Ipupojia
ceeta. CkopocTh  CBeTa.
BonHoBEIE CBOMCTBA CBETA

[Toctpoenue paccyxaeHuii, 000CHOBBIBAIOIIUX
B3aUMOCBSI3b JIEKTPUYECKOTO0 K MAarHUTHOTO
IOJIEN.

DKCIEPUMEHTANIBHOE U3YUEHUE CBOMCTB
AJIEKTPOMATHUTHBIX BOJH (B TOM YHUCIIE C
MOMOIIbIO MOOMJIBHOTO TeNeoHa).

AHaJIN3 PEHTI€HOBCKUX CHUMKOB
YEJI0BEYECKOr0 OpraHmus3ma.

AHaJIN3 TEKCTOB, OMMUCHIBAIOIIMNX MPOSBICHUS
3JIEKTPOMATHUTHOTO U3ITyYEHHUSI B IPUPOJIE:
YKUBBIC OPTAHU3MBI, U3JTy4EHHUSI HEOCCHBIX T
(CMBICJIOBOE UTEHUE).

Pacno3HaBanme W aHaIN3 PpPa3ITUYHBIX
MPUMEHEHUI JIEKTPOMArHUTHHIX BOJIH B
TEXHUKE.

N3yuyeHne BOMTHOBBIX CBOWCTB cBeTa. Pemienne
3a/1a4 ¢ UCTOJIb30BaHUEM (HOpMYI IS
CKOPOCTH AJICKTPOMArHUTHBIX BOJIH, JIJTUHBI
BOJIHBI M YaCTOTHI CBETA

Hroro no paszneny

Pa3nen 4. CBeToBbIC ABJICHUSA
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4.1

3aKOHBI
pactpocTpaHeHUs
CBETA

JlyueBas Mozenb CBETA.
HUctounuku cera.
[IpssmonHeHOE
pacrpoCTpaHEHUE CBETA.
3armenus Connua u JIyHBbI.
Otpaxxenue ceta. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS
CBETA.

[Ipenomiienne cBera. 3aKoH
npenomieHus ceera. [lomHoe

BHYTPECHHEE OTpakeHHUE
CBETA. Hcnonp3oBanue
[IOJTHOT'O BHYTPEHHETO

OTP@XCHHS B ONTHYCCKUX
CBETOBOIAX

HaGnronenue onpITOB, TEMOHCTPUPYIONTUX
SIBJICHHE TPSMOJIMHEHHOTO pacTpOCTPaHCHHUS
cBeTa (BO3HUKHOBEHHUE TCHH U TIOJIyTEHHU), U
WX UHTEPIPETAIUs ¢ UCTIOIb30BaHUEM
MIOHSTHS CBETOBOTO Jyya.

OOBsicHEHHE U MOJICIIMPOBAHUE COJTHEUHOTO U
JYHHOTO 3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHUS
CBETOBOTIO JIy4a OT yIJjia HaJcHusl.

N3ydeHune cBONCTB H300paKEHUS B INIOCKOM
3epKare.

HaGmronenne n 00bSICHEHNE ONBITOB TI0
MOJIYYEHUIO U300PaKEHUI B BOTHYTOM U
BBITTYKJIOM 3epkajiax. HaGmonenue u
00BSICHEHUE OIBITOB MO MPEJIOMJICHUIO CBETA HA
TPaHMIIC PA3IMYHBIX CPEJI, B TOM YHCIIE OTBITOB
C TIOJTHBIM BHYTPEHHUM OTPaKCHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEJIOMIICHHS OT yIJla MaJeHUs CBETOBOTO Jyya
Ha TPaHUIIE «BO3TyX—CTEKIIO». PacriosnaBanue
SIBJICHUN OTPaKCHUS 1 MIPEIOMIICHHUS CBETA B
ITOBCEAHEBHOM XU3HU. AHAIU3 U 00BSICHEHUE
SIBJICHUS ONITHYECKOTO MHUpaXKa.

Pemienue 3a4a4 C UCII0JIb30BAHUEM 3aKOHOB
OTpaKXCHH:A U IIPCIIOMIICHHUS CBCTA
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4.2 | JIMH3BI U ONTUYECKHUE 6 Jlunza. Xon nydeit B muH3e. | [lonyueHne n300pakeHU ¢ TOMOIIIBIO
puOOpbI OnTuyeckas cucrema coOuparolel U pacceuBaroIIeH JINH3.
doToamnmapara, Mmukpockorna | Onpezaenenrne POKyCHOTO PaCCTOSIHUS U
u Teneckorna. ['na3 kak ONTUYECKOU CUJTBI COOMPAIOIICH JINH3HI.
ONTUYECKAs CUCTEMA. AHaIN3 yCTPOWCTBA U IPUHLIUIIA TEUCTBUSA
bimzopykocTs n HEKOTOPBIX ONTHYECKUX MPUOOPOB:
JNATbHO30PKOCTh doToarnmapara, MUKPOCKOTA, TEJIECKOIIA.
N3ydenune Mozaenu riaza Kak ONTHYECKON
CUCTEMBbI. AHAIIU3 SIBJICHUIN OJU30PYKOCTU U
JaTbHO30PKOCTH, IPUHIIUIA ACHUCTBUSI OYKOB
4.3 | PaznoxxeHue 0enoro 3 Paznoxxenue 6emnoro ceera B | HaGmroieHue pas3iokeHus OSIoro cBera B
CBETA B CIIEKTP criextp. OnbiTel HetoTOHA. CIIEKTD.
Croxenne CEKTPANbHBIX | HagioneHne n 06bACHEHNIE OIBITOB 110
LBETOB. JluCIepcus CBeTa MOJIYYCHHIO OEJIOro CBETA MPU CIOKEHUU
CBETA pa3HBIX LIBETOB.
[IpoBenenue u 0ObSICHEHUE OTBITOB 10
BOCIIPUATHIO 1[BETA MPEIMETOB IIPU UX
HaOJII0/ICHUH Yepe3 [IBETOBbIE (DUIIBTPHI
(LIBETHBIE OYKH)
Wroro no pazneny 15

Pa3znena 5. KBantoBble sIBJIeHUS
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5.1

Hcnyckanue n
IOTJIOIIEHNE CBETA
aTOMOM

OnbITHI Pesepdopna u
IJTAaHETapHAasi MOAEIb aToMa.
Monaens atoma bopa.
Hcnyckanne u nornouenne

Ob6cyxnenue nenu onbiToB Pesepdopaa mo
MICCIICIOBAHHMIO aTOMOB, BBIJIBIDKCHHE TUTIOTE3
0 BO3MOJKHBIX PE3yJIbTaTax OMBITOB B

3aBUCUMOCTHU OT IPCAIIoIaracMoro CTpoCHuA

ceera atomoM.  KBaHTBHL
JInHenyaTele CIIEKTPBI

aTOMOB, (pOpMyJIHpOBaHUE BBHIBOJOB U3
pEe3yIbTaTOB OIIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIIaHETaPHON
MOJIEJIA aTOMa U OCHOBAaHUM [IJ11 runote3bl bopa
O CTallMOHAPHBIX OPOUTAX DIECKTPOHOB.
Hab6nrofneHue CruioniHpix U JIMHEWYaThIX
CIIEKTPOB U3JTy4YECHUS PA3JINYHBIX BEIIECTB.
OObsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS
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5.2

CrtpoeHrie aTOMHOTO
aapa

PannoaktuBHOCTH. ANb(ha-,
0eTa- 1 raMMa-U3Ty4CHHUS.
CrpoeHue aToMHOTO sjpa.

Hyxnonnas MOJEIIb
aTOMHOTO sapa. HM30Tomsl.
PaanoaktuBHbIE

IIpEBpAILCHUS. [Tepuon

Imojaypaciiaga aTOMHBIX SAOCP

OOcyx/eHne BO3MOXKHBIX THIOTE3 O MOJENSIX
CTpOEHHUS sizIpa.

Omnpenenenue coctasa sep MO 33JaHHbIM
MacCOBBIM U 3apsIIOBBIM YUCIIaM U TI0
MOJIO’KEHUIO B MIEPUOINUECKON CHCTEME
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa sApa U €ro
MIOJIO’KEHUS B IEPUOANUYECKON CHUCTEME TIpU
0-paJIMOaKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHUIL IO TOTOBBIM
doTorpadusm.

OOHapyXeHue 1 U3MEpPEHNE PaIHalliOHHOTO
¢oHa c MOMOUIBIO TO3UMETPA, OLIEHKA €TO0
MHTEHCUBHOCTH.

AHanu3 OHOJIOTUYECKUX HW3MEHEHUH,
POUCXOASIINX oJ necTBreM
pPaOaKTUBHBIX U3TYUYCHH.

Hcnonb30BaHue palMOAKTUBHBIX U3IyYCHUN B
MEIUIMHE
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5.3 | SnepHbie peakiuu 7 AnepHsbie peakiuu. 3akoHbl | PellieHue 3a1a4 ¢ UCMoIb30BaHUEM 3aKOHOB
COXpaHCHMA 3apAT10BOTO U COXpaHCHHA MACCOBBIX M 3aps0BBIX YHCCJI Ha
MacCOBOTO YHCEIL. DHEPTHSL | onpesielIeHHe Pe3yIbTaToOB SAEPHBIX PEaKITHiA;
CBA3H aTOMHBIX A1ep. CBA3D | qpanu3 BO3MOKHOCTH HIH HEBO3MOKHOCTH
Macchl U S3Hepruu. Peakuuun STIEPHOI PEaKIHH.
CUHTE3a U HUS SIAEP.
flene Acp OLeHKa SHEPrum CBS3U AJIEp C UCIIOIb30BAHUEM
Nctounuku sneprun ConHua . .
. dbopmyIibl DUHIITEITHA.
v 3BE3M. AnepHas 5
suepretuka. JleiicTus OO0cyx1eHue NepCreKTUB UCTIOIb30BaHUS
PATHOAKTHBHBIX M3y CHHI ylgpaBnﬂeMoro TEPMOSIEPHOTO CUHTE3A.
Ha JKHBBIC OPTAHH3MBI OO0cyxieHue MpeuMyIiecTB U 3UKonomquKHi<
po0ieM, CBSI3aHHBIX C SIIEPHON SHEPTeTUKOM
Hroro no pazneny 17

IHoBTOpPUTEIBLHO-00001IAKOINIA MOAYJIb
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IloBTOpEeHue n 9 Cucremaruzanus u Brimonnenue yueOHbIX 3aaHU, TPEOYIOIIIX
o0o01ieHne 0000111eHIE TPEAMETHOTO JEMOHCTPALlUA KOMIIETEHTHOCTEN,
COZCPXKaHUA Kypca COJZICp>KaHUs U OIIbITA XapaKTCPU3yIOIMX €CTCCTBCHHOHAYYHYIO
¢uzuku 3a 7-9 knaccbl NEeATEIbHOCTH, I'PAMOTHOCTB:
PUOOPETEHHOTO MPH — IIPUMEHEHMS NTOTYYECHHBIX 3HAHUN
N3Yy4CHHH BCETO Kypca JUTS HAYYHOTO OOBSICHEHUS (PU3UUECKHUX
(pM3MKH OCHOBHOTO OOIUETO | gRIeHMil B OKpYKAIOIIEH IpHpPOJIE, B
00pasoBaHus. IMOBCEIHEBHOM KU3HU U BHIABICHUS
IlonroroBka K OCHOBHOMY | (hM3MYECKMX OCHOB PS/Ia COBPEMEHHBIX
IoCy1apCTBCHHOMY TE€XHOJIOTHH;
SK3aMEHy MO (QusMke Qi | _ IIPUMEHEHUS OCBOCHHBIX
obyHaromXcs, DKCIIEPUMEHTAIIBHBIX YMEHUN IS
BHIOPABIIEX 3TOT ydeOHbIH UCCJIEeI0BAHUS (PUBNYECKUX SIBJICHUMN, B
fpeaMeT TOM YHCJIE JIA IPOBEPKU TUIIOTES
Y BBISIBJICHUS 3aKOHOMEpPHOCTEN. Pelenne
PacUY€THBIX 3aJ1a4, B TOM YHUCIIE
IpeAnojaralofx UCIoIb30BaHUE (PU3NIECKUX
MOJIEJIE U OCHOBAHHBIX HA COJEPKAHUU
Pa3IMYHBIX pa3AeNioB Kypca QU3HKH.
BrinosHeHue U 3amumrTa rpynmnoBbIX WU
VWHIVBUAYAJbHBIX IPOEKTOB, CBSI3aHHBIX C
coJiepKaHueM Kypca PU3UKU
Htoro no pazaeny 9
OBILEE KOJIMYECTBO 102
YACOB IIO I[TPOI'PAMME
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