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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o ¢u3uKe Ha ypOBHE OCHOBHOI'O 00IIIero 0Opa3oBaHMUs COCTaBICHA Ha
OCHOBE TMOJIOKEHUN W TpeOOBaHUN K pe3yibTaTaM OCBOEHHsS Ha 0a30BOM YpPOBHE
OCHOBHO# 00Opa3oBaTtesibHOM nmporpammel, npeacrabieHHbix B PI'OC 00O, a takxke c
yaéToM denepaabHOl padodei mporpaMMbl BocuTaHus M KOHIETIMY MperojaBaHus
yaeOHoro mpeamera «Du3ukay.

Conepxanne mporpaMmbl 1O  (GU3WKE HampaBlieHO Ha (OpPMHUpPOBaHUE
€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH OOYYAIOUIMXCS U OPraHU3alUI0 U3YUYEHUS (PUBUKU
Ha JEesATEeTbHOCTHOM OCHOBEe. B mporpamme mo (pu3uKe YYUTHIBAIOTCS BO3MOKHOCTH
yueOHOro mnpeamera B peanuzauuu TpedoBanuitk GI'OC OOO k mIaHUPyEeMbIM
JUYHOCTHBIM U METANpEMETHBIM pe3yJibTaTaM OOYUYEHHUsI, a TaKKe MEXKIPEIMETHBIC
CBSI3U €CTECTBEHHO-HAaYYHBIX Y4Y€OHBIX MPEAMETOB HAa YpPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHUSI.



[Iporpamma 1o ¢u3MKe ycTaHaBIMBAET pacHpelielieHue yueOHOro mMarepuaia Io
rojgaM oOy4deHus (1o Kiaccam), mpeajaraeT IPUMEPHYIO MOCIEI0BATENbHOCTh U3yYEHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U YUETE BO3PACTHBIX
O0COOCHHOCTEH 00yUYarOIINXCS.

[Iporpamma no ¢usuke pa3zpaboTaHa C LEIbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3/IaHMU paboyeil mporpaMMbl IO y4€OHOMY MPEIMETY.

®dusnka SBIAETCS CUCTEMOOOPA3yIOUIUM [IJIi €CTECTBEHHO-HAYYHBIX YYEOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHUM,
U3y4aeMbIX XUMHEH, Ouosioruei, actpoHoMued u (Gu3udeckoil reorpaduei, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAyYHYI) KapTUHY MHUpa, TPEAOCTABISIET HauOosee SCHbBIC
oOpa3upbl MPUMEHEHUS HAy4YHOrO0 METO/a MO3HAHMs, TO €CTh CHocoba MOJyYeHHS
JIOCTOBEPHBIX 3HAHUN O MUPE.

Onmna w3 TaBHBIX 337ad  (U3UYECKOrO O00pa3oBaHHMs B CTPYKTYpe OOIIEro
00pa3oBaHUs COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH U HHTEpeca
K HayKe y 00y4arommxcs.

N3yuyenue ¢usumku Ha 06a30BOM YpPOBHE MpPEANOJaraeT OBIaJCHUE CIEAYIOUUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTbD:

HAY4YHO OOBSICHATH SIBJICHUS,

OILICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

UHTEPOPETUPOBaTh JaHHbIE W  UCIIOJIb30BAaTh HAYYHBIE  JI0KA3aTEJIbCTBA
JUTS1 TIOJTYYEHUST BBIBOJIOBY.

enu n3ydyeHus GU3MKK Ha YPOBHE OCHOBHOT'O OOIIET0 00Opa30BaHMs OINPECICHBI
B Konmenuuu npemnogaBanus yudeOHoro mnpeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHu3aIUsAX Poccuiickoii denepannu, peATU3YIOIINX OCHOBHBIE
oOmieoOpazoBareibHbIe  MPOrpaMMbl,  yTBEpKAEHHON  pemienuem  Komteruu
MunuctepctBa npocsenienus: Poccutickont @enepanuu (mpotokoin ot 3 nexadbps 2019 r.
Ne TIK-4BH).

Henn uzyyenus: Gpusuku: npuoOpeTeHNE NHTEPECA U CTPEMIICHHUS 00yJaIOIUXCs K

HayYHOMY U3YYECHUIO
MPUPOJIbI, PA3BUTHE HX HHTEIJIEKTYaJIbHbIX M TBOPUYECKHUX CIOCOOHOCTEH; pa3BUTHE

MPEICTABICHUN O HAYYHOM METO/IE TTO3HAHUS U (DOPMUpPOBaHUE
HCCIIEIOBATEIBLCKOTr0 OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM; (DOPMUPOBAHHE HAYYHOTO

MHPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUsI OCHOB
CTPOCHMSI MaTepud U (PyHAAMEHTAIbHBIX 3aKOHOB (U3UKH; (OPMUPOBAHUE
MpEeACTaBICHUN O poiu GU3UKU JJIsl Pa3BUTHUS APYTHMX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHM; pa3BUTHE MNPEACTABICHUM O BO3MOXKHBIX cdepax  Oyaymien
npo¢eCCUOHANIbHON IEATEIbHOCTH, CBSI3aHHOU ¢ (PU3UKOM, MOJITOTOBKA K JaJIbHEHIIEMY
00y4EeHUIO B TOM HaIlpaBJICHUH.



JlocTrkeHue 3TUX LeJed MporpaMMsbl 1Mo (pU3MKEe HAa YPOBHE OCHOBHOI'O OOIIETro
o0Opa3zoBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:
NpUOOpETEHNE 3HAHUI O TUCKPETHOM CTPOECHUHU BEILIECTBA, O MEXaHUYECKHUX,

TEIJIOBBIX, AJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSAX; MPUOOPETEHUE YMEHUM
OMUCHIBATh U OOBSICHATHh PUBHMUECCKUE SIBJICHUS

C HCIIOJIb30BAHUCM ITOJYYCHHBIX 3H3HHI>1; OCBOCHHUEC MCTOJO0B PCIICHUSA HpOCTGfIIHPIX
paC‘IéTHBIX 3aJa4 ¢ UCIIOJIb30BaHHUECM

bu3ndyecKkux Mojeneil, TBOPUECKUX M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a]ady; Pa3BUTHE
yYMEHUN HAOIIOaTh MPUPOHBIC SIBJICHUS U BBITIOIHATDH OMbBITHI, TA00pAaTOpPHBIE PaOOTHI
U JKCIIEPUMEHTAJIbHBIC UCCJIEAOBAHUS C MCIOJIb30BAHHUEM H3MEPUTEIbHBIX MPUOOPOB;
ocBOoeHHE MPUEMOB paboThl ¢ uHOpMamued (HU3NYECKOro COJEp)KaHUsI, BKIIHOYas
uHOOpPMAIIMI0O O COBPEMEHHBIX JOCTHXKEHUSIX (U3UKH, aHaIu3 U KPUTHYECKOE
orieHUBaHUE MHGOPMAIIUN; 3HAKOMCTBO €O chepaMu MpodheCCUOHAIBHON JeATeIbHOCTH,
CBSI3aHHBIMU

¢ (us3nKol, U COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTHXKCHHIX
bu3nYecKoi HayKH.

Ha wusydenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus oTBoAUTCS 238 yacoB: B 7 kjlacce — 68 yacoB (2 yaca B He/Ieli0), B 8 Kitacce
— 68 yacoB (2 Jaca B Hefieno), B 9 kinacce — 102 gaca (3 yaca B HeIeIIO).

[Ipennaraemslii B mporpamme 1o Gpu3mke nepedeHsb 1abopaTopHbIX paboT U OMBITOB
HOCUT PEKOMEHAATENbHBIA  XapakTep, Y4YUTellb JelaeT BbIOOp TMPOBEICHUS
7a00paTOpHBIX PpabOT M OMNBITOB C YYETOM HWHIWBHAYAJIbHBIX OCOOCHHOCTEH
oOy4Jarommuxcs, CINHUCKa OHKCIEPUMEHTANBHBIX 3aJlaHul, TMpEeJiaraéMbIX B paMKax
OCHOBHOT'O TOCYZapCTBEHHOTO 3K3aMeHa 1o (PU3HMKe.

COIAEPKXAHUE OBYUEHUASA

7 KITACC Pa3pnen 1. ®u3uka u e€ poJib B IO3HAHNM OKPYKAIOIIEro MUpa

®dusuka — Hayka o npupoje. SABinenus npupoapl. Pu3nyecKue sIBJICHHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

duznyeckre BenuunHbl. M3Mepenne ¢puznuecknx BenunanH. Ou3zndeckue mpruOophl.
[TorpemHocTh M3MeEpeHnt MexayHapoaHas cucreMa eJuHUL.

Kak d¢usmka ©  gpyrue  €CTECTBEHHBIE HAyKd  W3Y4alOT  MPUPOIY.
EcTtecTBeHHO-HAYYHBIM METO TIO3HAHUS: HAOIIOACHIE, ITOCTAHOBKA HAYYHOT'O BOIIPOCA,
BBIJIBU)KEHHUE TUIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUNOTE3, 0OBSICHEHUE
HaOmogaeMoro spineHus. Onrucanue PU3NIecKuX sIBICHUHN ¢ TIOMOIIBIO MOJICIICH.

Jlemoncmpayuu

MeXaHI/I‘-ICCKI/IC, TCILIOBLBIC, DJICKTPHUYCCKUC, MAI'HUTHBIC, CBCTOBBLIC SABJICHUSI.



duznyeckre NpudOpkI U MPOUEAYpa NPAMBIX U3MEPEHUIN aHAJIOTOBBIM U LIU(PPOBBIM
pruOOpPOM.

JlabopamopHvie pabomul u onvimol
Onpenenenue UEHbI IeIEHUS HIKaIbl U3MEPUTEIBLHOTO IpUdopa.
N3mepenue pacCTosHUM.
N3mepenne 00bEMa JKUIKOCTH U TBEPAOIO Tea.
Onpenenenue pa3MepoB MaJIbIX TEIL.

N3Mmepenune Ttemmeparypbl MpU MOMOIIHM KUJKOCTHOIO TEPMOMETpa U AaTUMKa
TEMIEPATYyPHI.

IIpoBeneHue uccienoBaHusl MO MPOBEPKE TMIIOTE3bI: JAJIBHOCTh MOJETA IIApUKA,
IYIIEHHOI'O0 TOPU30HTAJIbHO, TEM OO0JIbLIE, YEM OOJIBIIE BHICOTA ITYCKA.

Pasnen 2. IlepBoHayasibHbIE CBeIeHUS O CTPOCHUH BelIeCTBA

CrpoeHue BeniecTsa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. OMNbIThI, JOKa3bIBAKOLINE
JUCKPETHOE CTPOCHME BEILIECTBA.

JIBrkeHue yacTull BemecTBa. CBsI3b CKOPOCTH JIBUKEHUS YACTHUILL C TEMIIEPATYPOH.
BbpoyHnoBckoe aBmxenue, nuddysus. BzaumoaeicTBie yacTuil BeIecTBa: NPUTIKEHUE
U OTTaJIKABAaHUE.

ArperaTHele COCTOSIHUSL BEILECTBA: CTPOEHUE TIa30B, XHUAKOCTEH M TBEPIBIX
(kpucTammuyeckux) Ted. B3auMoCBsA3b MEXIy CBOMCTBAMM BEIECTB B Pa3HBIX
arperaTHplX COCTOSIHMSIX W HX aTOMHO-MOJIEKYJSpHBIM cTpoeHHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu
Ha6mronenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenne nuddys3un.
HaGmionenne siBneHuid, OOBSCHAIOMIMXCS NPUTSHKCHHEM WIN OTTAJIKHBAaHHUEM
YaCTHII BEIIECTBA.

Jlabopamophvie pabomul u onvimol
Ornenka quaMeTpa aToMa METOAOM PSIOB (C UCTIONB30BaHUEM (poTorpaduii).
OnpITHI 110 HAOJIOACHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

OnbIThl 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.

Pa3nen 3. /IBu:keHMe U B3auMoaeiicTBHE TeJl
MexaHnn4deckoe aBuxeHUEe. PABHOMEpHOE U HEpaBHOMEPHOE JIBHUKEeHUE. CKOPOCTD.
CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBMKCHUH. PacU€T myTH U BpEMEHU JIBUKCHUS.
SIBnenue nHepunu. 3aKOH MHEPIMH. B3anMoaeicTBUE Te Kak MPUYMHA U3MECHEHHUS
CKOPOCTH JABIXKEHMSI Teld. Macca Kak mMepa MHEpTHOCTH Teja. [[IMOTHOCTh BemiecTna.
CBs13b INIOTHOCTH € KOJIMUECTBOM MOJIEKYJI B €AMHUIIE 00bEMA BEILIECTBRA.



Cuita KaKk XapakTepUCTHKA B3auMoaeucTBhs Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIeHNE TATOTEHMS U crila TshkecTH. Cunna
TSDKECTH Ha APYrux maHerax. Bec tena. Hesecomocts. CnokeHue CHIl, HAIIPABICHHBIX
no oxHou mnpsmor. PaBHoneilicTByromass cuin. Cuna TpeHus. TpeHHe CKONBXEHUS U
TpEeHUE MOKOs. TpeHue B IPUPOAE U TEXHUKE.

Jlemoncmpayuu
HabmroneHne MexaHM4eCKOro ABMKCHHUS Tea.
N3Mmepenne ckopocTy MPSIMOJIMHENHOTO IBUKECHUS.
HaGmtonenue siBjieHUst HHEPITUH.
HaGmonenne n3MeHeHus: CKOpOCTH MPU B3aUMOJICUCTBUU TeJ.
CpaBHeHME MacC IO B3aUMOJICMCTBUIO TEJI.

CrnoxeHue cuJl, HallpaBJIEHHBIX 110 OJHOMN MPSMOM.

Jlabopamophuvie pabomul u onvimol

OmnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JIBIKEHUs (IIapuKa B JKHJIKOCTH, MOJCIIH
AIIEKTPUIECKOTO aBTOMOOWIISI M TaK Jaiee).

Omnpenenenre cpeHel CKOPOCTH CKOMBKEHUs OpycKa WU IIaprKa 10 HaKIIOHHOW
TUTOCKOCTH.

Omnpenenenre TUIOTHOCTH TBEPAOTO TEA.

OmnBITEI, TEMOHCTPUPYIONINE 3aBUCHMOCTh PACTsDKEHUs (IedopMaliiu) MpyKUHBI
OT MPUWIOKEHHOU CHJIBL.

OMBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHITBI TPEHUS CKOJIBLKCHHS OT Beca Telia
U XapaKTepa COMPUKACAIONINXCS MOBEPXHOCTEH.

Pa3znea 4. JlaBjienue TBEPABIX TeJl, :KUIKOCTEH U ra3oB

Hanenne. CrocoObl yMEHbBIICHHWsS W YyBEIWYCHHUs JaBiieHudA. JlaBmeHue rasa.
3aBUCUMOCTH JaBJICHUS raza oT o0béMa, TemrepaTypsl. [lepenaya napnenus TBEPIBIMU
TeJaMHu, JKUIKOCTIMU H Ta3zaMu. 3akoH [lackansa. IlHeBmMaTHueckue MalIWHBIL.
3aBUCUMOCTh [JIaBJICHUSl KUJAKOCTH OT TriayOuHbl. ['mapocratnueckuil mapajokc.
Coobmatomuecs cocyanl. ['uipaBnnyeckue MeXaHu3Mbl.

ATtmocdepa 3emiu u atMmocdepHoe aaBieHue. [[puduHbI cymmecTBOBaHUS
BO3yIrHON 00omouku 3emun. OnbiT Toppudennu. M3mepenne armochepHOTo
JaBJICHUS. 3aBUCUMOCTh aTMOC(HEPHOTO TaBIICHUS OT BBICOTHI Ha/l YPOBHEM MOPSI.
[Tpubops! 115t M3MepeHus: aTMOCHEPHOTO JTAaBICHUSI.

JlelicTBME XUAKOCTH M Ta3a Ha MNOTPYKEHHOE B HHUX Teo0. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jlemoncmpayuu
3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPaTypHI.

Hepenaqa JaBJICHUA XUAKOCTBIO U I'a30M.



Coobmiatomuecst COCyIbl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBust aTMOCPEPHOTO AaBICHUS.

3aBUCHUMOCTh BBITAJKUBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU Tejla U
IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BHITECHEHHOU KUIKOCTH.

VYcinoBue IiaBaHus TeEN: IUIABAHUE WM TOTPYKEHHUE TEI B 3aBUCUMOCTA  OT
COOTHOILIEHUS TIJIOTHOCTEU TENA U JKUIKOCTH.

JlabopamopHvie pabomul u onvimol

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMA MOTpPyXKEHHOM B
JKUJIKOCTh YacTH TeJa.

OrnpeneneHue BHITAUIKABAIONICH CHIIbI, IEUCTBYIONIECH Ha TEIO, MOTPYXKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI, JEUCTBYIOIIEHM Ha TEIO B
JKUJIKOCTH, OT MaccChl Tea.

OnbITHI, IEMOHCTPUPYIONIHUE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHUJIbI, JEHCTBYIONIEH
Ha TEJIO B )KUIKOCTH, OT 00BhEMA MOTPYKEHHOU B KHUIKOCTh YaCTH Tejla U OT IUIOTHOCTH
JKUJIKOCTH.

KoHctpynpoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU W ONPEICIICHUE €€
rPy30II0JbEMHOCTH.

Pa3nen 5. PaGora u momHocTh. JHeprusa MexaHnueckas

paboTa. MOIIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs MIIOCKOCTh. [IpaBuno paBHOBecHs
peruara. [IpumeHeHue mpaBwmiia paBHOBECHS pblyara K OJIOKY. «3070TOE€ MPABHIO»
mexanuku. KI1J] mpocteix Mexannu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunetndueckas v moTeHIMaibHas sHeprus. lIpespamenue
OJIHOT'O BHJIa MEXaHUYECKOU SHEPTUH B APYTroi. 3aKOH COXPAHEHUSI SHEPT MU B MEXAHUKE.

Jlemoncmpayuu

[Iprmepsl IPOCTBIX MEXAHU3MOB.

JlabopamopHule pabomvi u onvimol

Onpenenenue padOThl CUJIbl TPEHUS MPHU PABHOMEPHOM [IBDKEHUM Teia 1O
TOPU30HTAIBHOM MTOBEPXHOCTH.

HccnenoBanne yclioBUi paBHOBECHS pblyara.

N3smepenne KII/] HakIOHHOM ITOCKOCTH.

N3ydenne 3akoHa COXpaHEHHS] MEXAHUYECKON SHEPIHUU.



8 KJIACC Pa3spnen 6. TenjioBble siBJIeHUS

OCHOBHBIE TIOJ0KEHUS MOJEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJT. ONBIThL, TOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopenu  TBEPHOro, HKHIKOTO U  Ta3000pa3HOr0  COCTOSIHUM  BEIIECTBA.
Kpucrammuueckue u amopdubie Tena. OObsiCHEHHWE CBOMCTB Ta3oB, JKUIKOCTEH U
TBEPIBIX TEJ HA OCHOBE MOJO0KEHUM MOJIEKYJISIPHO-KUHETHYECKON Teopuu. CMaunBaHUe
Y KalWUISpHbIC SIBIECHUS. TEII0BOE pACIIMPEHUE U CHKATHE.

Temnepatypa. CBsi3b TeMOEPATYPhl CO CKOPOCTHIO TEIIOBOTO JBH>KEHUS YACTHII.
Buytpennsis sneprusi. CiocoObl H3MEHEHUSI BHYTPEHHEH dHEPruu: Terionepeaadya u
COBEpILCHUE padoTHL. Buasr TEIUIONEPENaUYM: TEIJIONPOBOJHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KoanuecTBO TemiaoThl. YelbHAas TEIIOEMKOCTh BellecTBa. 1€mIo0oOMEeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TeIUIoBoro OanaHca. [lmaBineHue u oTBepicBaHHE
KPUCTAJUTMYECKUX BEIIECTB. YJIelbHas TerioTa IUiaBieHus. l[lapooOpasoBanue wu
koHaeHcanus. Mcnapenue. Kunenue. Y nenbHas TeIuioTa napooopa3oBaHus.
3aBUCHUMOCTH TEMIIEPATypPhl KUIIEHUS OT aTMOC(EPHOTO TaBICHUS.

BiiaxxnocTs Bo3yxa.

DHeprus TOIIuBa. Y AeJIbHas TEIUIOTa CTOpPaHMUS.

[Tpunnume! pabotsl TernoBbix aBurateneit KI1/ remmoBoro asurarens. TemioBeie
JIBUTATEJIM U 3alllUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUS U NMPEBPALIEHUS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Jlemoncmpayuu
Ha6mronenne OpoyHOBCKOTO IBUKEHUS.
Ha6monenne nuddysun.
HaGmroneHne siBjeHUNM CMaYMBaHUS M KalTWJUISIPHBIX SBICHUH.
HaGmroeHne TemioBoro pacmmpeHus Tel.
N3meHneHne nmamiaeHWs ra3a TpUd H3MEHEHHMH O0BEMAa W HArpeBaHUU WIIH
OXJIQXKJICHHU.
[IpaBuna u3mMepeHus: TeMnepaTyphbl.
Buapr Temionepenaun.
OxJtakJieHre Ipyu COBEPILICHUH PaOOTHI.
HarpeBanue npu coBepiiieHHH pab0OThl BHEIITHUMH CHUIIAMH.
CpaBHEHME TEINTOEMKOCTEN pa3INYHBIX BEUIECTB.
Habmronenne xuneHus.
HabnroneHnue mocTossHCTBA TeMIIEpaTyphl IIPH TIJIABJICHUM.

Mojenu TEIIOBEIX ABUTATEIICH.



JlabopamopHvie pabomul u onvimol

OnpIThl IO OOHAPYKEHUIO JEHUCTBUSA CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MJIM caxapa.

OnpIThl MO HAONIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX
TEN.

Onpenenenue AaBieHMs BO3yXa B OalJIOHE IIMPHUIIA.

OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJIEHHUS BO3/1yXa OT €ro oobeéma u
HarpeBaHUs WINA OXJIAKICHHUS.

[IpoBepka rumoTe3bl JUHEHHON 3aBUCHUMOCTU JJIMHBI CTOJOMKA >KMIKOCTH B
TEPMOMETPUYECKOI TpYOKE OT TeMIiepaTyphbl.

HaGmonenrie n3aMeHeHUsl BHYTPEHHEN SHEPIUM Tesa B pe3ysbTaTe Teruionepeaadu
¥ paOOThl BHELITHUX CHJI.

HccnenoBanue siBiIeHHs TEMJIOOOMEHAa MpPU CMEIIMBAHUU XOJIOJAHOW W Topsiuei
BOJBI.

OnpeneneHue KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJIOM IMPHU TEIJIOOOMEHE ¢
HarpeTbiM METAIUIMYECKUM LUIUHIPOM.

OmnpeneneHue yieIbHON TeITOEMKOCTH BEIECTBA.
Hccnenoranue nporiecca HCapeHusl.

OnpezxeneHI/Ie OTHOCHUTEIILHON BJIAYKHOCTHU BO34yXa. OHpGIIGJIeHI/Ie
YIIGHBHOﬁ TCIIOTHI IIJIABJICHUA JIbJA.

Pa3znen 7. JinekTpuvecknue 1 MATHUTHBIE SIBJICHHUS

OnexkTpuzanus Teda. JlBa poja dIEKTpUUECKUX 3apsloB. BzauMojeicTBue
3apsHKEHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTb CHITBI B3aUMOAECHCTBHS 3aPSKEHHBIX TEI
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUS MEXKY TEIaMu ).

Onektpuueckoe 1mone. Hanpsyk€HHOCTh 3nekTpuueckoro mnojs. [lpuHiun
CYNEepHO3ULMHU dIEKTPUUECKUX M0JIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsAoB. OJIEMEHTapHBIA AIEKTPUUYECKU  3apsi.
Crpoenue atoma. [IpOBOAHUKH U AMDIICKTPUKUA. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsa.

DNEeKTpUUECKU TOK. Y CIIOBUSI CYIIECTBOBAHUS 3JIEKTPUUYECKOTro Toka. McTounnku
MIOCTOSIHHOTO TOKa. JIeHCTBHSI 3IEKTPUYECKOro TOKa (TEIJIOBOE, XHWMHUYECKOE,
MAarHuTHOE). DIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckasd uenb. Cuia Toka. DIEKTpUuUeckoe HampsbkeHue. ConpoTruBIEHNE
MPOBOJHUKA. YJEIbHOE CONPOTHUBJIEHHE BemecTBa. 3akoH Oma sl ydyacTka LEnH.
[TocnenoBaTenbHOE U MapalIEIbHOE COEIUHEHNE MPOBOIHUKOB.

PaboTa 1 MOIIIHOCTH 3EKTpUUYECKOro ToKa. 3akoH [[xoynsa—Jlenna. DnekTpudeckue
LENH U OTPEOUTENH IIEKTPUUECKON dHEPruu B ObITy. KOpoTKOe 3aMbIKaHUE.



IlocTtostuurle MarauTel. B3anMmozeiicTBHE NOCTOAHHBIX MArHuToB. Mar"dutHoOeE
nosje. MarauTHoe 1ose 3eMJIA U €ro 3HaYCHHE IS ®KU3HU Ha 3emuie. OnbIT DpcTea.

MarauTHoe 11071€ IEKTPUYECKOro ToKa. IIpuMeHeHne 3JIeKTpOMaruHuTOB B TEXHUKE.
JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb IOCTOSIHHOTO
TOKa. Mcrnonb3oBaHue dIEKTpOABUTATENCH B TEXHUYECKUX

yCTPOMCTBAX YU Ha TPaHCIIOPTE.

Oneitel Dapanes. SBieHWe 3JIEKTpOMarHUTHOW HHAYKIuU. IIpaBuio Jlenna.
Onextporeneparop. CrnocoObl MOJyYEHUs IJIEKTPUYECKON 3HEPTUU. DIEKTPOCTaHIUU
Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DJIeKTpuU3alus Ted.
JIBa pojia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJl.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOMA.
DJIEKTPOCTATUYECKAS] MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsi0B.
[TpoBOHUKH U AURIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUHM AJEKTPUYECKOTO TOJIS.
MCcTOYHMKH TTOCTOSHHOT'O TOKA.
JIercTBUS 3JIIEKTPUYECKOTO TOKA.
DJIEKTPUUECKUU TOK B JKUIKOCTH.
["a30BbIi pa3psia.
N3Mepenue cuiibl TOKa aMIIepMETPOM.
N3Mepenne 31eKTpUYECKOro HAMpsIKEHUST BOJIbTMETPOM.
PeocraTr n MarasuH conpoTUBIECHUM.
BzaumoaeiicTBre NOCTOSIHHBIX MAarHUTOB.
MoaennpoBaHrue HEBO3MOKHOCTH Pa3AeICHUS MOJIOCOB MarHura.
MoaennpoBaHre MarHUTHBIX MMOJIEH TOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.
MarauTHoe 1oJje ToKa. DJIEKTPOMarHuT.
JlericTBME MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.
DNIEeKTPOABUTATENIH TOCTOSTHHOTO TOKA.
HccnenoBanue ABICHUS SJICKTPOMArHUTHOM MHIYKIUH.
OnbiTel @apajes.

3aBUCUMOCTDH HAIIPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BOSHUKHOBEHHUS.
DJNIeKTpOTreHepaToOp MOCTOSHHOTO TOKA.



JlabopamopHvie pabomul u onvimol
OnBITH IO HAOTIOJCHUIO AJICKTPU3ANNN TEJ MHAYKIIMECH U PU COMPUKOCHOBEHHUH.
HccnenoBanne MedCTBUS SIAECKTPUICCKOTO TIOJIS HA MTPOBOTHUKH U TUAJICKTPHUKH.
COopka u npoBepka pabOThI JIEKTPUIECKOH 1IETH MOCTOSHHOTO TOKA.
M3mepeHre 1 peryupoBaHue CUJIBI TOKA.
N3mepeHne u perynupoBaHre HAMIPSHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, HAYLIETO 4Yepe3 Ppe3ucTop,  OT
COTIPOTUBIICHHSI PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OHBITBI, ACMOHCTPUPYIOIIHUEC 3daBUCHUMOCTD JJICKTPUYCCKOI'O COIIPOTHUBIICHUA
MMPpOBOAHUKA OT €TI0 JJIMHBI, TUIOIAAN IMOIICPCUHOro CCUHCHUA U MaTCpuUalia.

[TpoBepka mpaBuiia CI0XKEHUSI HAMPSIKEHUM MPU MOCIEA0BATEIIBHOM COECIMHEHUUN
JIBYX PE3UCTOPOB.

IIpoBepka npaBuia AJig CHIIbI TOKA MPU MapajuieIbHOM COETMHEHUHU PE3UCTOPOB.

Onpenenenue pabOThI IAEKTPUUECKOTO TOKA, UIIYILIETO YepPe3 PE3UCTOP.

Onpenenenne MOIUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HUAYIIETO 4YEpe3 JAMIOYKY,  OT
HaIpsKEHUS Ha HEH.

Onpenenenue KIIJ narpeBatens.

HccnenoBanrie MarHUTHOTO B3aUMOJEHUCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yyeHne MarHUTHOTO TOJS TIOCTOSHHBIX MAarHUTOB MPH HUX OOBEAMHEHHH U
pa3lielICHHH.

HccnenoBanne neicTBUSA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

OnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHUJIbl B3aUMOJCIHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA W HAIIPABJICHUS TOKA B KAaTYIIKE.

N3ydenue 1eicTBrsl MAarHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

KoHcTpynupoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIIS.

N3mepenne KII/] anekTpoaBuraTeabHON yCTaHOBKHU.

OMNBITEL IO UCCIIEOBAHUIO SIBICHUSI AJIEKTPOMArHUTHON MHIYKIIMU: UCCIIE0BaHUE
W3MEHEHUW 3HAYCHUS U HANIPABJICHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC Pa3nea 8. MexaHuueckue siBJIeHUs

Mexanndeckoe  ABmkeHue. MarepuanbHas — Toyka.  CuctemMa  OTCué€Ta.
OTHOCUTENBHOCTh ~ MEXaHUYECKOrO0  JBWXKCHHUA. PaBHOMEpHOE MPSMOJIMHEHHOE
IBUxKeHUE. HepaBHOMEpHOE mNpsMOJUHEWHOE ABWKeHUE. CpenHsis W MIHOBEHHAas
CKOPOCTbH TeJia IIPU HEPABHOMEPHOM JIBH>KEHHHU.

Yckopenue. PaBHOyCKOpeHHOE MPpSIMONMHEHHOE JBMkeHne. CBOOOAHOE TaieHuE.
OmpiTe! I'anunes.
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PaBHOMepHOE JBHXKEHHE N0 OKpyXHOCTU. llepuony u wyactora oOpauieHus.
JlunerniHas u yrioBas CKOpocTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

ITepBeiii 3axkoH HproroHa. Btopoi 3akoH Herotona. Tperuin 3akoH HproToHa.
[TpuHIMII CyNepno3uLUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIA TPEHHUSA CKOJbXKECHHS, CHIIA
TPEHUS MOKOS, IPYTUe BUABI TPEHUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO MaJeHUsI.
JIBrxenue tuianeT BoKpyr Connua. IlepBas kocmmuyeckass ckopocTb. HeBecomocTh u
HNEPETPY3KHU.

PaBHOoBecue wmatepuanbHOMl TOUKH. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpaleHuss. MOMEHT cuibl. LIeHTp TskeCTH.

I/IMHy.HI)C Tena. M3Mmenenwue HMITYJIbCA. I/IMHYJII)C CHJIBI. 3aKOH COXpAaHCHUA
HMITYJIbCA. PeaktuBHOE JABHWIKCHUC.

Mexanuueckasi paboTa U MOIIHOCTh. PaGora cuil TSKECTH, YyIPYrocTH, TPEHUS.
CBs13b oHepruu U paboThl. [loTeHInanbHas SHeprus Tena, MOAHATOTO HaJl TOBEPXHOCTHIO
3emiu. [ToTeHIManbHas SHEPrus cxkatou npyxuHbl. Kunernueckas aneprusi. Teopema o
KMHETUYECKOM SHEPTUH. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPIHUU.

Jlemoncmpayuu

HaGmronenre MexaHU4eCKOTro BUYKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJ OTCUYETA.
CpaBHeHUE MyTel U TPACKTOPUI IBUKEHUS OJHOTO U TOTO K€ TE€JIa OTHOCUTEIBHO
pPa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKECHHS.
HccnenoBanne Npu3HaKOB PABHOYCKOPEHHOTO JIBHKECHMUS.

HaOnronenue MBUKEHHUS Tella IO OKPYKHOCTH.

HaGmionenne MexaHWYeCKUX SBICHHMH, NPOUCXOIAUIMX B CHUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHHHM OTHOCUTEIBHO KaOMHETa
Gu3uKH.

3aBUCHUMOCTh YCKOPEHHUS Tejla OT MACChI TeJla U JEUCTBYIONIEH HA HETO CHJIBI.
HaGmronenne paBeHCTBa CHIT TIPH B3aMMOICHCTBUN TE.

N3Mmenenune Beca Tena npu yCKOPEHHOM JIBHKCHUU.

[lepenada ummynbca Ipu B3aUMOJIEHUCTBUU TEIL.

[IpeoGpazoBanus SHEPTUH TTPU B3AUMOJICHCTBUN TE.

CoxpaHeHue UMNyJbCa MPU HEYIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMMyJibca Mpu ad0COMOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HaGntoneHne peakTUBHOTO JABUKEHUS.

CoxpaHeHrue MEXaHUYECKOM Y3HEPTUM Npu CBOOOTHOM IaJICHUH.
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CoxpaHeHne MEXaHWYECKOW OSHEPruy IIpU JABWKEHUH Tejla IOJA JEUCTBUEM
IIPY’KHUHBI.

JlabopamopHvie pabomul u onvimol

KoHcTpynpoBanue TpakTa Juisl pa3roHa v JaJbHEHUIIEro paBHOMEPHOIO ABUKEHUS
[IapyuKa I TEJIEKKH.

Onpenenenue cpeHel CKOPOCTH CKOJIBKEHHUS OpyCKa WM JBUKEHUS LIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenue yCKOpeHHs Teja MPU PaBHOYCKOPEHHOM JIBUXKEHUHU MO HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIM TPH PABHOYCKOPEHHOM JABMKEHUHM 0€3 HaudajabHOU
CKOPOCTH ITYyTH OTHOCSITCS KaK PsiJl HEUETHBIX YHCEIl, TO COOTBETCTBYIOUIUE MMPOMEKYTKHU
BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJBXEHHUS OT CHJIBI HOPMAJIbHOIO
TABIICHUS.

Onpenenenue korhGUIIMEHTa TPEHUST CKOJIBKECHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CWJIBI TPEHUS] MPU PABHOMEPHOM JBIXKCHHHM Tela  I10
TOPU30HTAIBHON OBEPXHOCTH.

Omnpenenenue pabOTHl CHIIBI YIIPYTOCTH MPH MOABEME Tpy3a C HUCIOIH30BAHUEM
HETOJIBI)KHOTO U TTOJABMXKHOTO OJIOKOB.

N3yuyenue 3akoHa COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUS U BOJHbI

Konebarensnoe naBuwxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUU: TEPHUOI,
4acToTa, aMIUINTyJaa. MareMaTu4eCcKMil W IPYKUHHBIA MasTHUKU. lIpeBpaimienue
SHEPTUU TIPH KOJICOATEITHHOM JIBUYKEHUU.

3aryxaromue kosnebanus. BeiHykneHHbIe KosneOanus. Pesonanc. MexaHudeckue
BOJIHBI. CBOiIICTBa MexaHMYeCKUX BOJH. [IpomonbHble W monepedHble BOMHBL JlnnHa
BOJIHBI M CKOpPOCTh €€ pacnpoCTpaHEHHs. MeXaHU4eCKHE BOJHBI B TBEPIOM TeElIE,
CEHCMUYECKUE BOJIHBL.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OtpaxkeHue 3Byka. MHbpazByk u
YIBTPa3BYK.

Jlemoncmpayuu
HaGmonenue konebanuii Ten noji J1eUCTBUEM CUJTBI TSIKECTH U CUJIBI YIIPYTOCTH.
HaGmtonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaGnroneHne BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.
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PacnipoctpaneHure npo1obHBIX U HONEPEYHBIX BOJIH (HA MOJIETN).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOThl. AKYCTHUYECKHM
pE30HaHC.

JlabopamopHvie pabomul u onvimol
Omnpenenenre 9acTOTH U MEPHOJIa KOJIeOaHN MaTeMaTHIECKOTO MasiTHUKA.
Omnpenenexnue 4acTOThl U NEPUOJia KoJeOaHU MPY>KUHHOTO MassTHUKA

HccnenoBanue 3aBUCUMOCTH NIEpHOJA KOJIeOaHUM MOABEIIEHHOTO K HUTHU Tpy3a OT
JUTAHBI HATH.

HccnenoBanue 3aBUCUMOCTH TEpHOJa KOJI€OAaHUW NPYKMHHOTO MasTHHKA  OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TEeproja KoieObaHuil rpy3a, MOJBEIMICHHOTO K HUTH, OT
MAaccChl rpy3a.

OHI)ITBI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTD IICpUOaa KOJICOaHUH MMPY>XUHHOTO

MajaATHHUKA OT MACCBI I'py3ad U )KECTKOCTH IMPY>XKHUHBI. I/ISMepCHI/IC YCKOPCHUA CBO60,HHOI‘O
IHaaCHUs.

Paznen 10. Di1eKTpOMarHuTHoOE 10JI€ U 3JIeKTPOMATHUTHbIE BOJIHBI
DNEeKTpOMarHuTHOE ToJie. DIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JI€KTPOMArHUTHBIX

BOJH. IlIkana smekTpoMarHuTHRIX BOJIH. MCTIONIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JJISI
COTOBOM CBS3H.

DnekTpoMarHutHas npupoja ceera. CkopocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CaolicTBa 3J1E€KTPOMAarHUTHHIX BOJIH. BoJIHOBBIE
CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol

N3yyeHune CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MTOMOIIBI0O MOOMIIBHOTO TenedoHa.

Pa3ges 11. CBeroBbIe ABJICHUSA

JlyueBass mogenb cBeta. Mcrounuku cBeta. [IpsiMosimHElHOE pacmpoOCTpaHEHUE
ceera. 3armenus Connua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTPAXXEHUs CBETA.

[Ipenomnenue CBETa. 3akoH MIPEJTOMIICHHUS CBETAa.

[Tonuoe BHYTPEHHEE OTpa)K€HHE CBeTa. MICMOab30BaHUE MOJTHOIO BHYTPEHHETO
OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX.

JIunza. Xon nydeit B nuHze. Ontuueckas cuctema (oroarmapara, MUKPOCKOMNA U

Teseckona. ['na3 kak ontuyeckas cucrema. biim3opykocTs U JaabHO30PKOCTb.
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Paznoxenue 6enoro ceera B cnektp. OnbiTel HetoToHa. CriockeHne CreKTpaIbHbIX
1BeToB. Jlucnepceus cera. [Jemoncmpayuu

IIpsAMonHEHHOE pacipOCTpaHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuyenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
IIpenomnenue caera.

OnrTryeckuil CBETOBO/I.

Xon ydelt B coOuparoiieit JuH3e.

XO0J Iy4er B pacCEeUBAIOLLIEH JIMH3E.

[lonyyenue n300paxeHui ¢ TOMOLIBIO JIMH3.

[Tpuniun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.
Mopenb riasa.

Paznoxxenue 0enoro cBeTa B CHEKTP.

HonyquI/Ie OeJioro ceeTa IMpH CJIIOKCHUU CBCTA PA3HBIX IIBECTOB.

JlabopamopHvie pabomul u onvimol
HccrienoBanue 3aBUCHMOCTH YTJIa OTPaKCHHS CBETOBOTO Jyda OT yIJia MaCHHs.
M3ydeHne XxapaKTepUCTUK H300paKEHUS TIPeIMETa B IIIOCKOM 3epKaje.
HccrienoBanre 3aBUCUMOCTH yTJIa MIPEITOMJICHHUSI CBETOBOTO JIy4a OT yriia MaJcHUs
Ha TPAHMIIC «BO3JTYX—CTEKIION.
[Tomyuenne n300pa>keHUH ¢ TTOMOIIBIO COOMPAIOIICH JIMH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHHSI M ONITHYECKOM CHIIBI COOMPAIOIICH JTMH3BI.
OTBITHI ITO PA3TIOKEHUIO OCIIOTO CBETA B CIIEKTP.
OTBITHI 110 BOCIIPUATHIO IBETA MPEIMETOB NPHU WX HAOIIOICHUH 4Yepe3 I[BETOBHIC

(bUIBTPHI.

Pa3nen 12. KBanToBbBIC IBJICHUS

Onwitel  Pesepdopna u mmanerapHass mojenb aroma. Monens aroma bopa.
Hcnyckanue u nornoiieHne ceerta atomoM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PannoaktuBHOCTh. ANb(a-, 6eTa- U ramMmma-u3nydeHusi. CTpoeHHe aTOMHOTIO sipa.
Hyxnonnast Mosienis atomHoro siapa. Mzoronel. PagnoaktuBHbie npeBpanienus. [lepuon
MoJypacnaja aTOMHBIX SIAED.

SnepHbie peakyy. 3aKOHbI COXPAHEHUS 3apsJ0BOT0 U MaCCOBOTO YUCE. DHEPrus
CBSI3M aTOMHBIX szep. CBsA3bp MacChl W 3HEPruM. Peakuuu cUHTE3a W JEIEHHUS SAEp.
Uctounnku 3neprun CoiiHIa U 3BE3.

SAnepHas osHepretuka. JIeWCTBUSA paJMOAKTUBHBIX W3JIYYCHUH Ha JKHUBBIE

OpTaHU3MBbI. /lemoncmpayuu

CHGKTpBI H3JTYUCHHUA WU IOTJIOIICHUA.
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CnexTpsl pa3nuYHbIX Ta30B.

Cnektp Bogopoaa.

HaGmonenue TpekoB B kamepe BunibcoHa.

Pabota cuéTurka HOHU3UPYIOMHUX U3TYUESHHH.

Peructpauus n3nydeHus NpupoIHbIX MUHEPATIOB U IPOAYKTOB. Jlabopamopnbie

pa60m bl U Onvlmbsl

HabmroneHne cronrHpIX ¥ TUHEHYATHIX CIICKTPOB U3TyYCHHSL.
HccrnenoBanne TPEKOB: U3MEPEHUE SHEPTUU YACTHUIBI IO TOPMO3HOMY MyTH (110
dotorpadusim).

N3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHTEIBLHO-00001IAO M MOTYJIb

[ToBTOpUTENHEHO-0000IIAIONUMI MOAYJIh MpPEIHAa3HA4YeH [JIsi CUCTEMAaTH3allud U
000011IeHNs TPEIMETHOTO COJEPKAHUS U OMbITA JACATEIBHOCTH, TPUOOPETEHHOTO TpU
U3y4eHHH BCero Kypca (HU3UKM, a TakkKe s TMOJArOTOBKM K OCHOBHOMY
roCy/IapCTBEHHOMY 9K3aMEHY 10 (PU3UKE JIJIsi 00yUJaIOIIUXCsl, BBIOPABIINX 3TOT YUYEOHBIN
npeamer.

IIpy u3yyeHHH JAHHOTO MOZYJISA PEATU3YIOTCSd U CUCTEMATH3UPYIOTCS BHUIBI
JeSITEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHeuMBaeTCsl JOCTHXKEHHE MPEIMETHBIX WU
METanpeIMETHBIX IJIAaHUPYEMBIX pe3yJabTaToOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHO-HAY4YHasi TPaMOTHOCTh: OCBOEHUE HAyYHBIX METOJIOB HCCIEIOBAHUS
SBJICHUN TIPUPOJIBI U TEXHUKH, OBIAJCHUE YMEHUSIMU OOBSCHATH (U3HUECKHUE SBIICHUS,
OPUMEHAS TOJyYEHHBbIE 3HAHMs, pellaTh 3aJadyd, B TOM YHUCJIE KauyeCTBEHHBIE H
AKCHEPUMEHTAIbHBIE.

[IprHIMIIHANBHO AEATEIBHOCTHBIN XapakTep JAaHHOTO pa3/ieiia peaanu3yercs 3a CUET
TOT0, YTO OOYyUaIOUINECs BBITOJIHAIOT 3a/1aHus, B KOTOPBIX UM Ipejiaraercs:

Ha OCHOBE TMOJIYYCHHBIX 3HAHUI PACIIO3HABATh U HAYYHO OOBIACHITH (U3HUECKHE
SBJICHUSI B OKPYKAIOLIECH MPUPOAE M MOBCEIHEBHOM >KU3HU; UCIIOJIb30BaTh HAYYHBIC
METO/IbI UCCIIEIOBAaHUS (PU3NYECKUX SBJICHUHN, B TOM YHCIIE
JUIsl IPOBEPKH THIOTE3 M TMOJYYEHHS] TEOPETUUYECKUX BBIBOJOB; OOBSCHATH HAay4YHBIE
OCHOBBI HamOoOJiee BaXHBIX JIOCTUKEHHI COBPEMEHHBIX TEXHOJIOTUH, HampuMep,
MMPAKTUYECKOTO HCIOJIb30BAHUS PA3JIMYHBIX MCTOYHHKOB SHEPrHM HA OCHOBE 3aKOHA
MPEBPAILIECHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJOB SHEPTUH.
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IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yyenue Qu3MKM Ha ypoOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HAIpaBJICHO Ha
JOCTH)KCHHE JIMYHOCTHBIX, METalpEeJAMETHBIX M MPEeIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

B pesynbrate m3yueHus: pU3MKM Ha YpOBHE OCHOBHOTO OOIIEero oOpa3oBaHUS Y
oOyuarorerocst 0yayT chopMHUPOBaHBI CIICIYIOIINE JMYHOCTHBIC PE3Y/IbTAThI B 4acTH: 1)
NATPUOTHYECKOT0 BOCTIUTAHMS

IMPOABJICHUC MHTCPCCA K UCTOPUU U COBPCMCHHOMY COCTOAHHUIO pOCCHﬁCKOﬁ

¢u3nueckoi HayKH; LIEHHOCTHOE OTHOIICHUE K JOCTHXKEHUSM POCCHUUCKHUX
y4€HBIX-(U3UKOB,;
2) rPaKAaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
TOTOBHOCTH K aKTUBHOMY YYaCTHUIO B OOCYKICHUH OOIIECTBEHHO-3HAYMMBIX
Y OTUYECKUX TIPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JOCTHKEHUN (PU3UKY;
OCO3HAHHWE BXKHOCTH MOPATBHO-3TUYCCKUX MPHUHIIUIIOB B JCATEIBHOCTH yu€HOro; 3)
3CTETHYECKOr0 BOCIIMTAHUSA:

BOCTIPUATHE ICTETUYECKUX KauyeCTB (PU3NUECKON HAYKH: €€ TapMOHUYHOTO

IOCTPOEHHS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH, 4)
HEHHOCTH HAYYHOI'O IO3HAHUA:

OCO3HAaHHE IEHHOCTU (PU3UIECKON HAYKH KaK MOIITHOTO HHCTPYMEHTA MO3HAHUS

MHPA, OCHOBBI Pa3BUTUS TEXHOJIOTUN, BaXKHEHUIIEH COCTABIIAIOIIECH KYJIbTYPhI; pa3BUTHE
HAy4YHOU JIF0O03HATEILHOCTH, MHTEPECa K UCCIIeI0BATEIhCKON

AeATeNbHOCTH; 5) dopMuUpOBaHNs KYJIbTYPbI 310POBbSI H YMOIHOHATBHOT0
0J1aronmoJIyyms:

OCO3HAHHWE IIEHHOCTH  0Oe30macHoro oOpa3a KU3HM B  COBPEMEHHOM

TE€XHOJIOTUYECKOM MHpPE, BAXKHOCTHU MTPaBUJI 0€30MMaCHOr0 MOBEACHUS Ha TPAHCIIOPTE, Ha
Joporax, ¢ JJICKTPUYECKUM U TEIJIOBBIM OOOpY/IOBAaHMEM B JOMAIIHUX YCIOBUSX;
c(hopMUPOBAaHHOCTb HaBbIKA pehJIEKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIHNOKY U

TAKOTO K€ MpaBa y JPyroro 4eyioBeka; 6)

TPYAOBOI'0 BOCIIMTAHUSA:
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aKTUBHOE YyYacTHe B pEIICHUH NPAKTHUECKUX 3adad (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OpraHu3aluy, TopojAa, Kpas) TEXHOJIOTUYECKON U COLMAIbHOU
HANpPaBICHHOCTH, TPEOYIOIUX B TOM 4YHCIE€ U (U3MUECKUX 3HAHHUHA, HHTEpEC K
MPaKTUYECKOMY M3YyUEHHUIO MPodecCuid, CBSI3aHHbIX ¢ (PU3UKOM;

7) IKOJOrH4eCKOro BOCIIUTAHMS
OpHEHTAIMs Ha TIPUMEHEHNE PU3HUECKUX 3HAHUM /IS pEIICHUs 3a1a4 B 00JaCcTh

OKPYKAIOIIEN CPEbI, TNIAHUPOBAHUSA MTOCTYIIKOB U OLIEHKU NX BO3MOXHBIX
NOCJIEJICTBUH JJI OKpPY>KAIOIIEeH cpe/ibl; 0CO3HAHUE III00aNIbHOIO XapakTepa
HKOJIOTHYCCKUX MPOOJIEM M MyTel WX pelleHus; 8) afanTauuu K W3MeHA 0 IIMCSI
YCJIOBHMSAM COUMAIBHOU U IPUPOAHOM Cpeabl:

NOTPEeOHOCTH BO B3aUMOJICCTBUU MPH BHITIOTHEHUN UCCIICIOBAHUM U TIPOSKTOB

(bu3UYeCKON HaNpaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHHUSIM JPYTUX; TOBBIINICHHE
YPOBHSI CBOCHM KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO ACATEIbHOCTD; MOTPEOHOCTh
B (hpopMUpPOBAHMH HOBBIX 3HAHUH, B TOM Yucie (HOPMYJIUPOBATH UJICH,

MOHSTHUS, TUIOTE3bl O (U3NUYECKUX OO0BEKTaX U SIBJICHUAX; OCO3HAaHHE ACHUIIMTOB
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH

(Gu3MKY; TIAHUPOBAHKUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (DU3NUYECKUX 3HAHUM;
CTpeMJICHHE aHAJIU3UPOBATh U BBISIBIISITH B3AUMOCBSI3U MTPUPOIbI, 00IIECTBA U

HSKOHOMHKH, B TOM YHUCJIE C HCIOJb30BaHUEM (U3MUECKHX 3HAHUM; OIIEHKAa CBOMX
JNEUCTBUU C YUETOM BIIMSHUS HA OKPYKAIOULYIO CPEy, BO3MOMXKHBIX

rJ100aJIbHBIX ITOCIENCTBUA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbpraTe ocBOeHMS MpOrpaMMbl MO (M3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOy4aromierocs OynyT chOpMUPOBAaHBI METAIIPEIMETHBIE PE3YNIbTATHI,
BKJTFOYAIOIIIHME TI03HABATEIbHBIC YHUBEPCAbHBIE YU€OHbIE IEHCTBUS, KOMMYHUKATHBHbBIC
YHUBEpCAIbHBIC YICOHBIE IEUCTBHUSI, PETYJISITUBHBIC YHUBEPCAIbHBIC YUeOHBIC ICUCTBUS.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIEC Y4eOHbIe eiicTBUS Ba3oBbie

Joruveckue JeiicTBHUA:
BBISBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC IPHU3HAKH OOBEKTOB (SBICHHM ),
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIMN, OCHOBAHUS

1. O0OOIIEHWsT W CPaBHEHUS, BBIABISATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B
paccMaTpuBaeMbIX (haKTax, TaHHBIX

u Ha6J'IIOI[CHI/IHX, OTHOCAIIIUXCA K (1)I/I3I/I‘-IGCKI/IM SABJICHHUAM, BBISABIIATH
MMPUYUHHO-CIICACTBCHHLIC CBA3U IIPU HU3YUYCHUH (I)I/ISI/I‘ICCKI/IX SIBJICHUN M IponecccCoB,
ACJIaTb BBIBOABLI C HMCIIOJB30BAaHHUCM JCAYKTHMBHBIX W HHAYKTHUBHBIX YMOSaKHIO‘{eHI/Iﬁ,
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BBIJIBUTATh THITOTE3HI O B3aUMOCBS3SIX (PU3MUECKUX BEIMUNH; CAMOCTOSITEIILHO BRIOUPATh
crioco0 penieHust ydyeOHOM (u3nueckol 3amaun (CpaBHEHHE HECKOJIbKUX BapHaHTOB
peiieHusi, BbIOOp HanboJiee MOAXOISAIMIETO C YYETOM CaMOCTOSITENIbHO BBIACIECHHBIX
KpUTEPUEB).
Bba3oBble ucciieqoBaTeIbcKue AelicTBHS
WCIIONB30BaTh BOMPOCHl KaK HCCIEAOBATEIIbCKU HMHCTPYMEHT TIO3HAHMS,
MPOBOJIUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY OTIBIT, HECTIOKHBIN
¢u3nYecKnii  SKCIIEpUMEHT, HeOONbIIoe HCCIeN0oBaHHe (U3MUECKOTO  SIBICHHS;
OLIEHWBATh HAa MPUMEHUMOCTD U JIOCTOBEPHOCTh HH(OpMAIIHIO, TOTYUYEHHYIO B X0JI€
MCCIICJIOBAHUS WM JKCIEPUMEHTA; CaMOCTOSITENIbHO (OPMYIHUPOBATh OOOOIICHUS |
BBIBO/IBI TI0 PE3YJIbTaTaM

NPOBEIEHHOTO HAOJIO/IEHUS, OTbITA, HCCIEIOBAaHUSA; MPOTHO3UPOBATH BO3MOXKHOE
nanbHeiee pa3BuTUE PU3NYECKUX MPOIECCOB, a TAKXKE BBIJIBUTATh MPEIIOI0KEHHS 00
UX Pa3BUTHUH B HOBBIX YCIOBUAX U KOHTeKcTax. Pabora ¢ nunopmanueii:

MPUMEHATH PAa3JTMYHBIC METO/IbI, THCTPYMEHTHI U 3aMPOCHI TIPU MOUCKE
U oTOOpe MH(POPMALUU WM JAHHBIX C YYETOM MpENIOKEHHONW yueOHOU (usmyeckoi
3a/1a4H;

aHANIM3UPOBATh, CHCTEMATH3UPOBATh W  HHTEPHPETUPOBATH  HUH(OpMAIHUIO
pPa3TUYHBIX BUJOB U (OPM MPECTABICHUS; CAMOCTOSITENIbHO BHIOMPATH ONTUMAIBHYIO
dopMmy mpencraBieHus UHGDOpMAIMM W WUIIOCTPUPOBATH peHIaeMble  3a7adu
HECJIOKHBIMH CXEMaMHU, TUarpaMMamMu, MHOU Tpadukoil 1 X KOMOMHAIUSIMU.

KoMMyHMKaTHBHbIEC YHMBEPCAJIbHbIC YUeOHbIC JeHCTBUA:

B X0Ji¢ OOCYXXJIeHUs Y4eOHOro mMaTepuala, pe3ysbTaToB JIaA0OPAaTOPHBIX padOT
MIPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MOIl TeMbI M BBICKA3bIBATh HJICH,
HalleJICHHBIC Ha pElICHUE 3a7a4yd U TOJJEpKaHue OJIaroKenaTeTbHOCTH OOIICHMUS;
COMOCTABJISITh CBOU CYXKIEHUS C CYXKIECHUAMU APYTUX YUYACTHUKOB JUajora,
O0OHapy>KHUBATh Pa3IUYNE U CXOJCTBO IMO3HIINI; BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TUMCBMEHHBIX TEKCTaX; MyOJUYHO TPEACTABIATh PE3YJbTaThl BBITOJIHEHHOTO
¢u3ruecKoro oneITa (IKCIIEPUMEHTA, UCCIICTOBAHMUS, TIPOCKTA).

MMOHUMATh U UCTIOJIB30BATh MIPEUMYIIIECTBA KOMAHIHOW U MHMBHUAYaTbHON paOOTHI
MpU PENICHUH KOHKPETHOW (PU3NUeCKOW MpOoOIEeMBbl; MPUHUMAThH IETH COBMECTHOU
NEeATeNIbHOCTH, OPraHW30BBIBATh JCUCTBUS MO €€ JIOCTUKEHHUIO: PacClpe/leNsiTh POJIH,
00CYXXJ1aTh TPOIECCHI M PEe3yJbTaThl COBMECTHOM paldoOThl, 0000IIaTh MHEHHUS
HECKOJIbKMX JIIOICH; BBIMOJHATH CBOKO YacThb palOThl, AOCTUTas KayeCTBEHHOIO
pe3yiabTaTa 1o CBoeMy
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JCHUCTBUSI C IPYTUMH YWieHAMU KOMaH/Ibl; OLICHUBATh

KaueCTBO CBOETO BKJIaJa B OOIIHI NPOIYKT MO KPUTEPHUSIM,
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CaMOCTOSITEBHO C(HOPMYIHPOBAHHBIM YUYaCTHUKAMH B3aHMOI€HCTBUS.
PerJIHTI/IBHbIe YHUBEPCAIBHDBIC yqeﬁﬂme I[eﬁCTBHH
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALMSIX, TPEOYIOINX

ISl perieHus: PU3NYECKUX 3HAaHUM; OPUEHTUPOBATHCS B PA3IMYHBIX MOIX0aX MPUHATHUS
perieHuit (MHauBUIyallbHOE,

NPUHATHE pELICHUs B TpyINNe, MNPUHATHE PELIEHUH TPYIIoil); caMOCTOATEIbHO

COCTaBIIATh AJTOPUTM pelIeHUs PU3MUECKON 3a1aul WU TUTaHA UCCIIEIOBAHUS C YUETOM

UMEIOLIUXCSI  PECYpcOB U COOCTBEHHBIX  BO3MOXKHOCTEH,  apryMeHTHpPOBATbH

npeajaraemMble BapUaHTbl PEIIEHUM; JelaTh BBIOOp M OpaThb OTBETCTBEHHOCTh 3a

peuieHue.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHbI HHTEJJICKT:

JaBaTh aJCKBaTHYIO OLIEHKY CHUTyallMM W TMpeajaraTh IJIaH €€ W3MEHEHUS;

OOBSCHATH MPUUUHBI JOCTHXKEHUS (HEJOCTHIKEHUS ) PE3YJIbTATOB JEATEIbHOCTH,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIBITY; BHOCUTh KOPPEKTHUBHI B JAESTEIBHOCTD (B TOM
YuCIIe B X0/ BBIIOJHEHUS (PU3MUECKOTO UCCIIEI0BAaHUS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIUXCA CUTYyallUH, YCTAHOBJIEHHBIX OHIMOOK, BO3HHMKIIMX
TPYIHOCTEH; OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM.

CTaBUTbH c€051 HA MECTO JIPYroro 4eJIOBEKa B XOJ€ CIOpa WiIH AUCKYCCUU

Ha HAYYHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHUS U JIOTHKY IPYTroro. Mpu3HaBaTh CBOE
IIpaBo Ha OIMMOKY MpH pelieHnH PU3NIECKUX 3a1a4 UiIu

B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kjacce IpeIMETHBIE pe3yiabTaThl HAa 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh TOHATHS: (PU3NUYECKHE W XHUMHYECKUE SBICHUS, HAOIIOICHUE,
OKCIIEPUMEHT, MOJIEb, TUIOTE3a, CIUHUIIBI (PU3MUECKUX BEIUYHH, aTOM, MOJEKYJIa,
arperaTHble COCTOSHHS BemiecTBa (TBEpIOE, KHUAKOE, ra3000pa3HOE), MEXaHUYECKOe
JIBUKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  NPSIMOJWHEHHOE),  TPACKTOpHS,
paBHOACWUCTByOMmAs cui, aedopmarus (ympyras, IIacTHYecKas), HEBECOMOCTb,
COOOMIArOIMECs COCYbl; pa3nuuath siBIeHus (Auddy3us, TEIUIOBOS ABMKEHNUE YaCTHII
BEIIECTBA,
paBHOMEPHOE JBMKCHHE, HEPABHOMEPHOE IBHKCHUE, MHEPIUS, B3aNMOJCHCTBUEC TEI,
paBHOBecHE TBEPIBIX TEN C 3aKpEIIEHHOW OCBhIO BpAICHUS, Tepeaada JaBICHUS
TBEPABIMHA TEIAMH, XUAKOCTSIMU W Ta3aMH, aTMOChEpHOe HaBJiCHHE, IJIaBaHUE Tel,
MIPEBPAIICHUS MEXaHUUYECKOW YHEPTUU) TIO0 OMMCAHHUIO UX XapaKTEPHBIX CBOMCTB U Ha
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OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JAaHHOE (U3HUECKOE SIBJICHUE; paCIO3HABAThH
MPOSIBIICHUE U3YUYEHHBIX (PU3NYECKUX SIBJIECHUN B OKPY’KAIOILIEM

MUpE, B TOM YHUCII€ (PU3HUECKUE SABJICHUS B IPUPOJIE: IPUMEPHI JBUKEHUS C Pa3INYHBIMU
CKOPOCTAMHU B JKMBOM WM HEXMBOM NPUPOJE, ACHUCTBUE CUIBl TPEHUs B IPUPOLE U
TEXHHUKE, BIMSHUE aTMOC(EpPHOrOo AABJICHHUS Ha XUBOM OpraHusM, IJIaBaHHE PBIO,
phlYard B TeJ€ YeJIOBEKa, IPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/Jauy B y4eOHYIO,
BBIJICNIATh CYIIECTBEHHbIE CBOMCTBA (MpHU3HAKH) (PU3MYECKUX SIBICHWUH; OMUCHIBATH
M3y4YEHHbIE CBOMCTBA TeNl U (PU3MUECKHUE SIBICHUS, UCIONb3Ys (PU3NUYECKHUE BETUUHUHbI
(macca, 00bEM, MJIIOTHOCTH BEILIECTBA, BPEMS, MyTh, CKOPOCTb, CPEIIHASI CKOPOCTb, CUJIA
yIPYTrOCTH, CUJIA TSKECTH, BEC TeJa, CUjla TPEHHUsI, 1aBlieHHe (TBEPAOIO TeNna, KUAKOCTH,
ra3a), BHITAJIKMBAIONIAS CUJIa, MEXaHUYecKasi paboTa, MOIIHOCTh, MJIEYO CUJIbl, MOMEHT
CWIbl, KOA(DQUIMEHT TOJIE3HOr0  JACHCTBUS  MEXaHU3MOB, KHHETHYECKas U
NOTEHIIUANbHAS YHEPTusl), P OMUCAHUU MPABUIBHO TPAKTOBATh (PU3HUECKUN CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAUCHUS U €AUHUIIBI (PU3NUECKUX BEIUYUH, HAXOIUTh
(GopMyIibl, CBSI3BIBAIOIIME JAAaHHYIO (PU3WYECKYI0 BEIUYHMHY C JIPYTUMHU BEIHMUYUHAMM,
CTpOUTh TrpaduKU U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH; XapaKTepU30BaTh
CBOICTBA Tell, (PU3NUECKUE SBICHUS U MPOLIECCHI, UCIIONIb3YS

npaBujia CJIOKEHHUS CUi (BOOJIb OOHOM MHpsiMOi), 3aKkoH I'yka, 3akoH Ilackains, 3akoH
Apxumena, mpaBUIIO paBHOBECHs pbiuara (0J10Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHHUS MEXaHUYEeCKOW SHEpruu, MpH 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alHCHIBATH €r0 MaTeMaTHYeCKOE BBIPAKEHHE; OOBICHATh (U3UUECKUE
SIBJICHUSI, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U

B KOHTEKCTE CUTyallMd MPAKTUKO-OPUEHTHUPOBAHHOIO  XApPAKTEpPA:  BBIABITH
IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTh OOBACHEHHE M3 |—2 JOTWYECKUX IIIaroB C
ornopoit Ha 1-2 M3y4YEeHHBIX CBOMCTBA (YU3WUYECKUX SBJICHHM, (DU3NUECKHUX 3aKOHA WJIU
3aKOHOMEPHOCTH; pellaTh pacdyE€THbIE 3aJadd B 1-2 AEHCTBUSA, HUCIONB3Ysl 3aKOHBI U
(Gopmybl, cBsI3bIBaIOLINE (DU3HUECKHUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJa4u
3aMKUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3WYECKHUE BEIUYMHBI B (POPMYIBI U
NPOBOJIUTh PAcy€Thl, HAXOAWUTh CIPABOYHBIC JaHHbIC, HEOOXOIUMBIEC MIJIs PELICHUS
3a]1a4, OLICHUBATh PEATUCTUYHOCTh MOJYUYEHHON (PU3NUECKON BETMUMHBI; PACIIO3HABATD
npo0JieMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIU (PU3NIECKHUX METOJOB, B OMHUCAHUU
MCCJIEIOBAHMS BBIJIEIATh NPOBEPSEMOE MPEANONoXKeHUue (TUIOTEe3y), pas3inyaTb |
MHTEPIPETUPOBATH MOJYUYECHHBIN pe3ysbTaT, HAXOJUTh OLIUOKU B XOJ€ OMbITa, JIeNaTh
BBIBOJIBI IO €0 PE3yJIbTaTaM; MPOBOJUTH OBITHI IO HAOTIOJCHUIO (PU3NUECKUX SIBICHUN
niu (QU3NYECKUX

CBOICTB Ted: (hOPMYIUPOBATh MIPOBEPSIEMbBIE MPEAITOJIOKEHHUS, COOMPATh YCTAHOBKY W3
MIPEII0KEHHOTO0 000PYI0BaHHUsA, 3alMCBIBATH XOJ ONbITa U (POPMYIMPOBATH BBIBOHI;
BBITNIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHH, MACChI Tella, 00bEMA, CUIIBI

U TEMIIepaTypbl C HUCIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3alKCHIBATH
MOKa3aHUus MPUOOPOB C YYETOM 3aJlaHHOW aOCOIIOTHOM MOTPEIIHOCTH HU3MEPEHUH;
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MPOBOJIUThH HCCIEOBAHUE 3aBUCUMOCTH OJHOM (DU3WYECKOW BEIUYUHBI OT JAPYrou ¢
HCIIOJIb30BAaHUEM MPSIMBIX MU3MEPEHHUH (3aBUCUMOCTU MyTH PABHOMEPHO ABUKYILETOCS
T€na OT BPEMEHU JBWKEHHUS TE€Jla, CWIbI TPEHMS CKOJIBKEHHUS OT Beca Tena, KaueCTBa
00pabOTKU TOBEPXHOCTEM TEN W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOUIAU
CONPUKOCHOBEHHSI TE€J, CHJIbl YIPYTOCTH OT YIUIMHEHUS NPY’KHUHBI, BBITAIKUBAKOLIEH
CWIbl OT 00b€Ma MOTpYyKEHHOM YacCTU Tejla W OT IUIOTHOCTH KUIKOCTH, €€
HE3aBUCUMOCTH OT INIOTHOCTH TeJla, OT MIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUI
IJIaBaHUs T, YCIOBUM paBHOBECHUS pbhluara M OJIOKOB, y4acTBOBATh B IJIAHUPOBAHUU
y4eOHOr0 HCCIEOBaHUsl, COOMPATh YCTAHOBKY MW BBINOJHATH H3MEPEHUS, CIEIys
NPEMIOKEHHOMY IUJIaHY, bukcupoBaTh PE3YNBTATHI MTOTYYEHHOU
3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJIE MPEAJIOKEHHBIX TAOIUI] U rpadUKoB, 1e1aTh
BBIBOJIbI [0 pe3yJbTaTaM HCCIEI0BAaHUS; MNPOBOJANUTh KOCBEHHBIE H3MEPEHUS
du3nuecKkrx BeITUYnH (MJIOTHOCTD BEIlleCTBa
KUJKOCTU U TBEPOIO TeJa, CUJIa TPEHUS CKOJIBKEHUS, JaBJICHUE BO3AYXa,
BBITAJIKABAIOIAs] CUJIA, IEUCTBYIOLIAsl HA MOTPYKEHHOE B JKUJIKOCTh TEJO,
KO3 (OUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS MPEATI0KEHHON
WHCTPYKIIMH: TIPY BBITIOJIHEHUH U3MEPEHHUM cOOMpPaTh SKCIIEPUMEHTAIIbHYIO0 YCTAaHOBKY
U BBIUMCIISTh 3HAYEHNE UCKOMOM BEJIMYHMHBI; COOJIIOAATH MMPaBUIIa TEXHUKHU
0e30macHOCTH pH paboTe ¢ 1abopaTOPHBIM

000pyAOBaHNEM; YKa3bIBATh MPUHIIUIIBI ACHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JHMHAMOMETp, COOOIIAIONINECs COCyAbl, OapoMeTp, phluar,
TIOJIBMKHBIN 1 HETIOJBUKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTh; XapaKTEPU30BATh IPUHITUTIBI
JEeHCTBHS M3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB € OTIOPOM Ha MX OIMUCAHUS (B
TOM 4YHCJIe: MOAIIMIHUKH, YCTPOMCTBO BOJOINPOBOAA, THUIAPABIMYECKHUI TMpecc,
MaHOMETp, BBICOTOMEP, MOPIIHEBOW HACOC, APEOMETP), UCMOJb3Ysl 3HAHUS O CBOMCTBAX
¢uznueckux SBICHUNW W HEOOXOAUMBIE (U3MUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;
MPUBOIUTH TPUMEPHl (HAXOAUTh WHOOPMAIMIO O TMPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUNW B TIOBCEIHEBHOW >KM3HU I OOECIeUCHUS
O0e3omacHOCTH TMpU OOpalieHuu ¢ TpudOpaMu M TEXHUYECKMMU YCTPOWCTBAMH,
COXpaHEHHs 3J0OPOBbsI U COOJIIOACHUSI HOPM 3KOJIOTHUECKOTO OBEACHUS B OKPY KAIOUIEH
cpele; OCyIEeCTBISATh 0TOOp UCTOYHUKOB MH(popmaruu B UHTEpHETE B COOTBETCTBUU
C 33JIaHHBIM MOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIUXCS 3HAHUN U MMYTEM
CpaBHEHUS PA3TMYHBIX HCTOYHUKOB BBICISATh HHPOPMAITUIO, KOTOPASI SIBISETCS
IPOTUBOPEUUBON MIIM MOKET ObITh HEJJOCTOBEPHOI; UCIIOJIB30BATh MPH
BBITIOJIHEHUU y4eOHBIX  3aJlaHUM  HAy4YHO-TOMYJSIPHYIO JTUTEPATYPY
(bU3UYEeCKOro coJepKaHusi, ClIpaBOYHbIE MaTepUalIbl, pecypchl ceTu HTepHeT,
BJIAJIETh npuéMaM KOHCIIEKTUPOBAHMS TEKCTa, npeoOpa3oBaHus
nH(pOpMALINKU U3 OJJHOI 3HAKOBOM CUCTEMBI B IPYTYIO; CO3/1aBaTh COOCTBEHHBIE
KpaTKUE MUCbMEHHBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE
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2—3 UCTOYHUKOB HH(POpMaLUU (PU3UYECKOTO COJEpKAHUSA, B TOM YHUCIE MyOIUYHO
JieaTh KpaTKUe COOOUIEHUS O pe3yJibTaTax MPOEKTOB WK y4eOHBIX UCCIEIOBAaHUM, MPU
TOM TPAMOTHO HCHOJb30BAaTh H3YUYEHHBbI NOHATUWHBIA amnmapatr Kypca (QU3HKH,
COMPOBOXK/JIaTh BBICTYIUICHUE IMPE3CHTALMEH; MPU BBIMOJHEHUN Y4YE€OHBIX MPOEKTOB U
UCCJIEeI0BAHUN pacipeiesiTh 00A3aHHOCTH B IPYIIIE B COOTBETCTBUU C MOCTABICHHBIMU
3aJa4aMM, CIEAWTh 3a BBINOJHEHWEM IUlaHA JCHCTBHM, AaJEKBATHO OLIEHHUBATH
COOCTBEHHBI BKJaJ B JACSATENbHOCTb TPYMNIbl, BBICTPAUBATH KOMMYHHUKATHUBHOE
B3aMMOJIEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHny oOyueHuss B 8 kjiacce mpeaMeTHbIE pe3yjbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCITIOJIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEIIECTBA, KpHUCTAUIMUECKHE M amMop(dHbIe Tena,
HACBHIILICHHBIN U HEHACHIIICHHBIN Map, BIAXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSA
SHEPIUsi, TEIUIOBOW JBUraTelb, HIEMEHTAPHBIN DJIEKTPUUYECKUM 3apsif, dJIEKTPUUECKOE
1oJie, MPOBOJHUKU U AUAIEKTPUKU, TOCTOSTHHBIN AJIEKTPUUYECKHUI TOK, MArHUTHOE TIOJIE;
pa3nnyaTh SBICHUS (TEMIOBOE PACIIMPEHHUE U CKATUE, TEIUIONEpPEaya, TEMI0BOE
paBHOBECUE, CMayuMBaHWE, KallWUIAPHBIC SBICHUS, WCHApPEHHE, KOHJCHCcAIus,
IUIaBJICHUE, KpUCTaLIU3alus (oTBEpIEBaHUE), KUIICHHUE, Temionepeaaya
(TEeTIONMPOBOAHOCTh, KOHBEKIIMS, HW3JIYYCHHE), SJEKTPU3ALMs TeJ, B3aUMOJEHCTBUE
3apsii0B, JCUCTBUSL DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHWE, B3aWMOJIEHCTBUE
MAarHuTOB, JEHCTBUE MATrHUTHOTO IOJII HAa IPOBOAHUK C TOKOM, 3JIEKTPOMAarHWTHAs
UHIAYKLOWS) 1O ONUCAHMI0 HX XapaKTEpPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (U3MYECKOe SBIICHHE; pACMO3HABATh MPOSBICHUE
M3YYCHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4ucie (U3NUECKUE SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHUE H
KaNWUIApHbIE SBJIEHUS B NPUPOJE, KpHUCTALIBI B mpuponae, uznydenue ComHua,
3aMep3aHue BOJAOEMOB, MOPCKHE OpH3bl, 0Opa3oBaHWE POCHI, TymMaHa, WHEs, CHeEra,
AIIEKTPUYUECKHE SIBIICHUS B aTMOC(Epe, JIEKTPUUECTBO KUBBIX OPTAHHU3MOB, MAaTHUTHOE
noJie 3emuid, Jipeiid MoII0COB, POJIb MATHUTHOTO TIOJIS JIJIs )KM3HU HA 3eMIle, MOJISIPHOE
CUSIHHE, IPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 33]1a4y B YUEOHYIO, BbIJICTSATh
CYIIIECTBCHHBIE CBOMCTBA (TpU3HAKK) (DU3WYECKUX SBICHUI; OMHCHIBATH H3yUYCHHBIC
CBOICTBA Tel 1 (PU3NYECKHUE SIBICHUS, HCTIONB3Ys (PM3UUECKUE BEIMYMHBI (TEMIIEpaTypa,
BHYTPEHHSSI JHEPrusi, KOJMYECTBO TEIUIOTHI, YAEIbHAS TEINIOEMKOCTh BELIECTBA,
yJelbHas TEeIUIOTa IJIaBJIEHUs, YeIbHas TeIoTa Mapooopa3oBaHus, yaeabHas TeIioTa
CrOopaHusi TOIUIMBA, KOA(DPUUIMEHT TMOJIE3HOTO [JEWUCTBUS TEIUIOBOM  MAIIUHBI,
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3/yXa, ANEKTPUUYECKHUM 3aps]l, CHUJIa TOKA, SJEKTPUUYECKOE
HaIpsKeHHEe, COPOTUBIICHUE MPOBOAHUKA, YIEJIbHOE COMPOTUBRIICHHUE BEIlleCTBa, padoTa
Y MOIIIHOCTb 3JIEKTPUUYECKOTO TOKA), IPY OMUCAHUU TPABUIIBHO TPAKTOBATH (PU3NUECKUI
CMBICJI HCIOJb3YEMbIX BEJIMYMH, OOO3HAYEHUS M EIUHULIBI (PU3NUYECKUX BEIUYUH,
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HaxoJIUTh (OPMYJIbI, CBS3BIBAIONIME JAHHYI0 (PU3MUECKYI0 BEJIMYHMHY C JAPYTHMU
BEJIMYMHAMHU, CTPOUTH rpa)UKu U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYUH;
XapaKTepU30BaTh CBOMCTBa Tel, (PU3MUECKUE SIBICHHS M TPOLECCHI, HCIOIb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJAPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEILECTBA,
MIPUHIIUIT CYTIEPTIO3UIIMH TI0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpPaHECHUS 3apsa,
3akoH OMa /1 y4acTKa 1enw, 3akoH /[xoyns—JIeHna, 3aK0OH COXpaHEHUs SJHEPTUH, TIPU
ATOM J1aBaTh CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA M 3alKCHIBATh €r0 MAaTeMaTHYeCKOe
BBIpOKECHHUE; OOBICHATH (DU3UYECKHUE MPOILIECChl M CBOMCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE
CUTyallMil  NPaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BbIABIATh  NPUUYUMHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHUE U3 1—2 JTOTMYECKUX I1aroB ¢ onopoit Ha 1-2
U3YUYEHHBIX CBOMCTBA (PUBHUECKUX SIBIICHUH, (PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEMN; pellaTh pacu€THhIE 3aja4yu B 2—3 JIEUCTBUS, UCIIOJIL3Ys 3aKOHBI U
dbopmynbl, cBs3bIBaIONIE (PU3NUECKUE BEIUYMHBI: HA OCHOBE aHaliM3a yCJIOBUSI 3aJjauu
3alMChIBaTh KPATKOE YCIOBHE, BBISBIISATH HEIOCTATOK JAHHBIX ISl PEIICHUS 3aj]1auu,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIEC JIs €€ PEIICHUSs, TIPOBOIUTh PACUEThl U
CpaBHHUBATh MOJIYYCHHOE 3HAuY€HUE (DU3UUECKON BEJIMYUHBI C M3BECTHHIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIHN (HU3MUYECKUX METOOB,
UCIIONIb3YSl OINHCAHUE MCCIEAOBAHUSA, BBIIEIATh IPOBEPIEMOE TIPEANOI0KEHUE,
OLICHUBATh MPABWIbHOCTh MOpSJKA IPOBEICHUS HCCIEA0BaHUA, JAENaThb BBIBOJBI;
IPOBOAUTH OTBITHI 110 HAOTIOIEHUIO GU3UYECKUX SIBICHUN WM PU3NUECKUX CBOMCTB TEJ
(KanmuJUIApHBIE SIBJICHUS, 3aBUCUMOCTD JJaBJICHUS BO3lyXa OT €ro 00bhEMa, TeMIepaTyphl,
CKOPOCTH IpOIIECCa OCTHIBAHUSI M HArpeBaHUS IMPU U3IYUYEHHUH OT I[BETAa M3Jy4daroulei
(mormnomaronieit) TIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJIBI OT TEMIEPATYPhI )KUAKOCTU
U IUIOMAau €€ MOBEPXHOCTH, JJIEKTPU3ALUS TEN U B3aUMOJICHCTBUE JIIEKTPUUYECKHUX
3aps0B, B3aMMOJICMCTBHE IMOCTOSIHHBIX MAarHWTOB, BU3YyallM3allMsl MAarHUTHBIX IOJIEU
ITOCTOSIHHBIX MarHuTOB, JE€UCTBUSI MAarHUTHOT'O MOJISI HA IIPOBOJHUK C TOKOM, CBOKCTBA
AJIIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJIBUTATENSI TOCTOSIHHOTO TOKa): (hOpPMYyIUpOBATh
MpOBEpseMbIE  TPEIANOJIOKEHHS, COOMpaTh  YCTAaHOBKY W3  MPEJIOKEHHOTO
000pyIOBaHMs, OMMMCHIBATH XOJT OMBITA ¥ ()OPMYIIMPOBATH BBHIBOIBI; BHITIOTHSITE TIPSIMBIC
W3MEpPEHUSI TEMIIEPATYpPbl, OTHOCUTEIBbHOW BIIAXKHOCTM BO31yXa, CHJIbl TOKa,
HaIMpsHKEHUST C WCTOJIB30BAHWEM AaHAJIOTOBBIX TPHOOPOB W JATYUKOB (PUBHUECKHUX
BEIIMYMH, CPAaBHUBATh pE3YyJIbTaThl HM3MEPEHUH ¢ YYETOM 3aJaHHOW aOCOTIOTHOM
MOTPENTHOCTH; MPOBOJIUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOM (hM3MUECKOW BEIMYMHBI
OT ApYyrou
C UCTIOJB30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCThH COITPOTHUBJICHUS IPOBOJJHUKA OT
€ro JUIMHBI, UIOMIAJIN MONEPEYHOTO CEUYEHUS W YIEIBHOTO CONMPOTUBIICHUS BELIECTBA
MMPOBOJHUKA, CHJIBI TOKA, HAYLIETO Y€pe3 NPOBOJAHUK, OT HANPSIKEHUSI HA TPOBOJAHUKE,
HCCIIEIOBAHUE TIOCIIEIOBATEILHOTO U TMAapajuIeIbHOTO COEAUHEHUM IPOBOJIHUKOB):
IJIAHUPOBATh HCCIEOBaHUE, COOMpATh YCTAaHOBKY M BBIMOJIHATH MU3MEPEHHUS], CICHYS
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MPEJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3yIbTaThl MOTYUYEHHOW 3aBUCUMOCTH B BUJIC
TabnuI] U TpaduKOB, JAENaTh BBIBOJABI IO pe3yjbTaTaM MCCIECIOBAHUS; MPOBOIUTH
KOCBEHHBbIE H3MEpeHUs (U3MYECKUX BeIMYMH (ylelbHas TEMIOEMKOCTh BEIIECTBA,
CONPOTHUBIICHUE TTPOBOJIHUKA, pa00Ta U MOIIHOCTH AJIEKTPUUYECKOT0 TOKA): TIJIaHUPOBATh
U3MEPEHUsl, COOUpaTh HSKCIEPUMEHTAIIBHYIO YCTAHOBKY, CJENys MpeIoKEHHON
WHCTPYKIIMM, WM BBIUYUCIATH 3HAYEHHUE BEJIMYMUHBI, COOIIOJATh IMpaBWiia TEXHUKU
0€301acHOCTHU MpHU padboTe ¢ J1abOpaTOPHBIM

000Opy/I0BaHUEM; XapaKTepHU30BaTh MPUHIUIILI JACHCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOUCTB C OMOPON HA MX OMHUCaHUs (B TOM UYUCIIE: CUCTeMa OTOTUICHUS
JIOMOB, TUTPOMETp, NapoBasi TypOrHa, aMIIEpMETpP, BOJILTMETP, CUETUUK DIIEKTPUUCCKON
SHEPIUH, DJIEKTPOOCBETUTEIIbHBIC MPUOOPBI, HArpeBaTelbHbIE AJICKTPONPUOOPHI
(mpuMepbl), DJIEKTPUUECKUE TMPEAOXPAHUTENH, JJICKTPOMATHHUT, DJIEKTPOIABUTATEIb
MOCTOSTHHOTO TOKa), HWCHOJIb3ysl 3HAHUS O CBOHCTBaX (U3UYECKHX SBICHUM U
HeoOXoauMble (HU3NUECKUE 3aKOHOMEPHOCTH; PACIO3HABaTh MPOCTHIE TEXHUYECKHUE
YCTPOUCTBA U UBMEPUTEIIHHBIC PUOOPHI

0 CXeMaM U CXeMaTUYHBIM PUCYHKAM (3KHJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUTaTelb BHYTPEHHETO CTOpaHUs, 3JIEKTPOCKON, PEOCTaT), COCTABIATH
CXEMBbI JJIEKTPUYECKUX IeNed ¢ TMOCIe0oBaTeNIbHBIM M TMapaJljIeIbHBIM COETUHEHUEM
AJIEMEHTOB, pa3juyasl YCJIOBHbIE OOO3HAUYEHHS DJJIEMEHTOB OJJIEKTPUYECKUX ILIETeH;
OPUBOJIUTH TpUMEpPbl (HAXOAUTh MHPOPMAIMI0 O TpHUMEpax) MNPaAKTUYECKOTro
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUW B TOBCEHEBHOM JKHU3HU [UJIsi OOecredeHHs
0e30MmacHOCTH mNpHu  oOpalieHHud ¢ TpudopaMH M TEXHUYECKHUMH YCTPOMCTBaAMH,
COXpPaHEHUS 30POBBS M COOJIIO/IEHUS HOPM IKOJIOTHUECKOT0 MOBEACHUS B OKPYIKAIOIIEH
cpelie; OCyIEeCTBISATh MOUCK nHpopMaIuu husndeckoro coaepxkanus B IaTepuere,

HAa OCHOBE HUMEIOIIMXCS 3HAHUW U MYTEM CpaBHEHUS OMOJIHUTEIbHBIX HWCTOYHUKOB
BBICNIATh WH(MOPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM; UCII0Ib30BaTh npu BBITIOJIHEHU U y4eOHBIX 3alaHui
HAyYHO-TIOMYJISIPHYIO IUTEPaTypy GU3HUECKOTO COJIep KaHMsl, CIPABOYHbBIE MaTepUabI,
pecypcbl  cetn  WHTepHer, BiaAeTh NOpuéMaMU  KOHCIIEKTUPOBAHUSA  TEKCTAa,
npeoOpa3zoBanus MHPOPMAIMA M3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; CO3/J1aBaTh
COOCTBEHHBIE TMCHMEHHBIE M KPATKUE YCTHBIE COOOIICHMS, 0000mas nadopmaruio us3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COJAEpKaHHUs, B TOM YHUCJIE MYyOJIMYHO
MPEACTABIATH PE3YIbTAThl IPOCKTHOM WA UCCIEA0BATEIbCKOMN NeATeIbHOCTH, IPH STOM
IrPaMOTHO WCIIOJNB30BaTh W3YYCHHBIM TMOHATHWHBIN ammapat Kypca (Qu3ukw,
COMPOBOK/JATh BBICTYIJICHUE MPE3EHTALUEH; MPU BBHIMOJIHEHUN Yy4E€OHBIX MPOEKTOB U
UCCIIEIOBAaHUM (PU3MUECKUX MPOLECCOB pACHpPENeNiaTh OO0S3aHHOCTH B TpyIIE B
COOTBETCTBHUHM C MTOCTABJICHHBIMU 3aJlayaMHU, CJICJAUTh 32 BHITIOJHEHUEM IJIaHA IeUCTBUI
U KOPPEKTUPOBATh €ro, aJIEKBaTHO OIICHMBATH COOCTBEHHBIN BKJIAJ B ACSATEILHOCTH
IPYIIbI, BHICTpauBaTh KOMMYHUKATHBHOE B3aWMOJICHCTBUE, MPOSBISAS TOTOBHOCTH
pasperath KOHMIUKTHI.
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K xonmy oOyuenuss B 9 kijiacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

WCMOJIb30BATh MOHATHS: CUCTEMA OTCYETA, MaTepHalbHasg TOYKA, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOro IBUXEHHUs, nedopmanus (ymnpyras, miacTU4Yeckas),
TPEHUE, IEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTbD U MIEPETPY3KH, LICHTP THKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TAKECTH TBEPAOIO Tejla, paBHOBECHE, MEXaHUYECKUE
KoJIeOaHUs Y BOJIHBI, 3BYK, HHGPA3BYK U YIBTPA3BYK, JJICKTPOMArHUTHBIE BOJIHBI, IIIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb, CIIEKTPhI UCITYCKaHUS
U TOTJIoNIeHUs, anb(pa-, O0eTa- U ramMMa-u3JIydeHUus, WU30TOIbI, Si/epHAs SHEPIreTHKA;
paznuuath SBJICHHUS (PAaBHOMEPHOE U HEPABHOMEPHOE TMPSMOJUHEHHOE BIKCHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHE, CBOOOAHOE MaJeHUE Tel, PAaBHOMEPHOE
JIBW)KEHUE TI0 OKPYXHOCTH, B3aUMOJICHCTBHE TE€J, PEAaKTUBHOE JBH)XXEHHUE,
KojeOaTenbHOE JIBIDKCHHUE (3aTyXarolue W BBIHYXKJCHHBbIC KoJieOaHMs), PE30HAHC,
BOJIHOBOE JIBM)KEHUE, OTPAXKEHHE 3BYKA, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U MPEJIOMJICHUE CBETA, MTOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3yioKeHHe 0eoro cBera
B CIEKTP U CJOXEHHE CHEKTPAIbHBIX I[BETOB, JUCIEPCHUS CBETa, €CTECTBEHHAs
PaANOaKTUBHOCTH, BOBHUKHOBEHHE JIMHEWUATOTO CIIEKTPa U3IIYUYEHHS) IO OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPHUPYIOUINX JaHHOE (U3HUECKOE
SBJICHUE; PACIIO3HABATH MPOSBICHHE U3YUCHHBIX (DU3UYECKUX SBICHUN B OKPYKAIOIIEM
MUpe
(B ToM yucie hpu3nvecKue sIBJICHUS B MIPUPOJIE: MPUIUBBI U OTIUBBI, ABUKEHUE TJIAHET
ConHeyHO#l CUCTEMBI, pEaKTUBHOE JABUKEHHE JKUBBIX OPraHW3MOB, BOCIPUSITUE 3BYKOB
KUBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMHUUYECKUE BOJIHBI, I[yHaMH, 53XO0, LIBETa Te,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJOTMYECKOEe  JCHCTBHE  BUIAMMOTO,
yIBTPA(PHUOICTOBOTO U PEHTICHOBCKOTO M3JyYE€HHUM, €CTECTBECHHBIN paauOaKTHBHBIN
¢dboH, KOCMUYECKHE JTy4YH, paIHOaAKTUBHOE U3TyUEeHUE TIPUPOTHBIX MUHEPATIOB, ICUCTBHE
pPaJMOAKTUBHBIX H3JIYyYCHHI Ha OpraHu3M 4YeJOBEKa), MpPU OSTOM [EpPEBOJUTH
MPAKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIIEISATH CYIIECTBEHHBIC CBOWCTBA (IIPU3HAKH)
¢uznueckux SBICHUHN; OMHCHIBATH M3yUYCHHBIE CBOMCTBA TeNl U (DU3MUECKHE SIBICHHS,
UCTIONIb3YS (U3NYECKHE BEIMYUHBI (CPEIHSs] M MTHOBEHHAs CKOpPOCTh Tella MpHU
HEPaBHOMEPHOM JIBUKECHHUH, YCKOPEHHE, IEPEMEIIEHUE, ITYTh, YTJIOBask CKOPOCTh, CUIa
TPEHUs, CUJia YNPYrOCTH, CHJIa TSXKECTH, YCKOPEHHUE CBOOOJHOTO MaJICHUsI, BEC Tela,
HUMITYJIbC Te€Jla, UMIYJIbC CUJIbl, MEXaHWYecKasi paboTa WU MOIIHOCTb, MOTEHIUATIbHAS
JHEprus Tena, NOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIN, MOTCHUMAIbHAS SHEPTUS CKATOU
MPYKUHBI, KHHETHYECKAsl SHEPTrHUsl, OJIHAs MEXaHW4YECKasl IHEPrus, MEPUOJ U 4acTOTa
KoJieOaHUM, 1JIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTEJh
MPEJIOMIICHUSI CpEAbl), MPU OMUCAHUM TMPABWIBHO TPAKTOBATH (PUIMUECKUU CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUCHUS W €AUHULBI (PU3NUECKUX BEIUYUH, HAXOAUTh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO0 BEIMYUHY C JPYTUMU BEJIWYHWHAMU,
CTPOUTH rpadUKy U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYNH;
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XapaKTepHU30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS U MTPOIIECCHI, UCTIONb3YS
3aKOH COXPAaHCHHsI DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPUHIIMIT CYMEPIO3UIIUN
CWJI, TPHWHIMI OTHOCUTENHHOCTH [ammies, 3akoHbl HpIOTOHA, 3aKOH COXpaHCHHUS
HUMITYJIbCA, 3aKOHBI OTPKCHUS W MPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHCHUS 3aPsI0BOTO
U MacCoOBOTO YHCENT TIPH SICPHBIX pEaknusX, NpPH O3TOM JaBaTh CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHA W 3alMCHIBATh €TI0 MaTEMaTHYECKOE BBIPAKCHHUE; OOBICHATH
¢u3HUecKre TPOIECChl M CBOMCTBA TN, B TOM YHCIE W B KOHTEKCTE CHUTYyaIlUi
MIPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHO- CIEIACTBEHHBIC CBS3H,
CTPOUTH OOBSICHCHHE M3 2—3 JIOTUYECKHUX IIAroB C OMOPOW Ha 2—3 M3yYCHHBIX CBOMCTBA
(Gu3HYECKHX SABICHNUN, (PU3UICCKUX 3aKOHOB HITH
3aKOHOMEPHOCTEH; pelIaTh pacy€THbhIC 3aJadd (OMUpPAIOIIMECS Ha CHUCTeMy H3 2-3
YPaBHECHHH ), UCIIONIB3YsI 3aKOHBI M (POPMYJIBI, CBS3BIBAIOIINE (U3HMUSCKHE BEIIMUNHBI: Ha
OCHOBE aHaJIN3a yCIOBUS 331241 3aITUChIBATh KPATKOE YCIOBHE, BBISBIISATH HEJIOCTAIOIITUE
WM U30BITOYHBIC JaHHBIC, BEHIOMPATh 3aKOHBI B OPMYIIBI, HCOOXOIUMBIC JIUIS PEIICHMS,
IIPOBOJAUTH PACUYETHI ¥ OLICHUBATH PEATMCTHYHOCTD TOJYUYEHHOTO 3HaUEHUS (PU3UICCKOM
BCJIMYMHBI; PaAclo3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO PCIIHTh TPHU TTOMOIIH
(¢u3MUeCcKrX METOJIOB, MCIOJb3Ysl OMHMCAHHE HWCCIEAOBAHMS, BBIACISTH MPOBEPIEMOE
NPEINOI0KEHUE, OLICHUBATh MPABUILHOCTH MOPSIAKA IPOBEICHUS UCCIIEI0BAHUS, 1€TIaTh
BBIBO/IbI, HHTEPIIPETUPOBATH PE3YJIbTATHI HAOIOI€HUI U OTIBITOB; MPOBOAUTH OMBITHI O
HAOJIIOIeHNIO (PU3NYECKUX SIBICHUHN WM (PU3NYECKUX CBOMCTB Tell (M3y4€HHE BTOPOTO
3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHs SHEPruu, 3aBUCUMOCTH IMepuoia KoJieOaHun
NPYXKUHHOTO MasgTHHKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI M HE3aBUCUMOCTH OT
aMIUTUTYBI MaJIbIX KOJICOaHUH, IPIMOJIMHEMHOE paclpOCTPAaHEHUE CBETA, PA3I0KEHUE
0eJIoro CBeTa B CIEKTP, U3yUYEeHUE CBOWCTB M300paKEHUS B INIOCKOM 3€pKaJie U CBOMCTB
U300pakeHUs MpeIMeTa B COOMpPAIOIeH JIMH3E, HAOI0/ICHHE CIUIOMIHBIX U JIMHEHIAThIX
CIEKTPOB M3JIyUYEHUs): CAMOCTOATENILHO COOUPATh YCTAHOBKY M3 M30BITOYHOTO HaboOpa
000OpyIOBaHMs, OMHUCHIBATH XOJ OMBITA M €r0 Pe3yJbTaThl, (OPMYIUPOBATH BBHIBOIHI,
MPOBOJUTH TIPH HEOOXOIUMOCTH CEPHUIO MPAMBIX H3MEPEHUH, OTPEIEIsis CpEeIHEee
3HaUCHHWE U3MEepsAeMON BeIMYUHBI ((POKYCHOE pacCTOSHUE COOMpAIONIECH JIMH3BI),
000OCHOBBIBaTh BBIOOp croco0a M3MEpeHHs (M3MEPUTENHHOTO0 MpuOOopa); MPOBOJHTH
MCCJICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C MCIOJIB30BAHHEM TMPSMBIX
M3MEpeHUl (3aBHCHMOCTh IyTH OT BPEMEHW NPHU PABHOYCKOPEHHOM JBHXKEHUU 0e€3
HAYaJIbHON CKOPOCTH, TTepHo/1a KoeOaHU MaTEMAaTHIECKOTO MasITHIKA OT IJTUHBI HUTH,
3aBUCUMOCTH YTJIa OTPaXCHHUSI CBETA OT YIJIa MAJCHHS W yIiia TMPETOMIICHHsS] OT yria
MajieHus): TUTAHWPOBATh HCCJIEIOBAaHHME, CAMOCTOSTENBHO COOHMpaTh YCTaHOBKY,
(GuKCHpOBaTH PE3YNBTATHl MOTYYCHHOW 3aBHCHUMOCTH (DU3NYECKUX BEITUYMH B BHJIC
TabnuIl U TpaUKOB, AEIAaTh BEIBOBI IO pe3yIbTaTaM HCCIICTOBAHNS,

MPOBOJINTh KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEIUMYUH (CPEIHSAS] CKOPOCTbh U
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JIBHXKEHHHU, YCKOPEHHE CBOOOJIHOTO MaJCHUS,
KECTKOCTh MPYKUHBI, KOIPDUIIMEHT TPEHHUS CKOJIBKEHUS, MEXaHudeckas padora u
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MOITHOCTh, YaCTOTa U NMEPHO]I KOJIeOaHU MAaTEMAaTUYECKOTO U MPYKUHHOT'O MAsITHUKOB,
onTHYECKasl Cujia COOMparONIeH JIMH3bI, PAAMOAKTUBHBIN (DOH): INIAHUPOBATH U3MEPEHUSI,
coOMpaTh AKCHEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHSATH HW3MEPEHUs, CIEeays
MPEJIOKEHHOW WHCTPYKIIMU, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U aHAIU3UPOBATH
MOJTyYEHHBbIE Pe3yJbTaThl ¢ YU4ETOM 3aJJaHHOW MOTPEIIHOCTH HU3MEPEHUM; COOII0IaTh
MpaBUJia TEXHUKU O€30MaCHOCTHU MPpU paboTe ¢ J1abopaTOPHBIM

000py/I0BaHUEM; pa3IuyaTh OCHOBHBIC MPU3HAKH W3YUYECHHBIX (PU3MYECKUX MOJEIICH:

MaTepuaibHas

TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYEHYHBIM WCTOYHUK CBETa, JIyd, TOHKasl JIMH3A,
IJIaHeTapHasi MOJIeNIb aTOMa, HYKJIOHHAash MOJIeNIb aTOMHOTO spa; XapaKTepHu30BaTh
MPUHIUIIBI ICUCTBUSL U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM Ha MX
omnucaHus (B TOM YHUCJE: CIIUIOMETP, JaTYUKU TOJIOKEHHUS, PACCTOSHUS U YCKOPEHMUS,
pakeTa, 9X0JIOT, OUKH, MEPUCKOT, (oToarnmapar, ONTHIECKHUE CBETOBOIbI, CIIEKTPOCKOTI,
J03UMETp, kKamepa BuiibcoHa), HCTIONB3YsI 3HAHUSI O CBOMCTBAX (PU3UYECKUX SIBJICHUU U
HeoOXoauMble (U3UYECKHE 3aKOHOMEPHOCTH, HMCIOJIB30BATh CXEMbl U CXEMaTUYHBIC
PUCYHKH M3YYEHHBIX TEXHMYECKHUX YCTPOWCTB, W3MEPUTEIBbHBIX MPUOOPOB W
TEXHOJOTUYECKUX MPOIIECCOB MPHU PEIICHUN YYEOHO-MTPAKTUYECKUX 3aa4, ONTHUYECKHUE
CXEMBbI JIJII TIOCTPOCHHS M300pakeHUil B IUIOCKOM 3epKaje U coOuparoiei JIMH3E,
OPUBOJIUTH TpUMEpPbl (HAXOAUTh HWHPOPMAIMIO O TpHUMEpax) MNPaAaKTUYECKOTro
UCIIOJIb30BaHUs (PU3MYECKUX 3HAHUW B TIOBCEHEBHOM JKHU3HU [UJIsi OOecredeHus
O6e3omacHOCTH TMpu OOpalieHuu C TpHOOpaMH M TEXHUYECKMMHU YCTPOMCTBaMH,
COXpPaHEHUS 370POBBS M COOJIIOIEHUS HOPM IKOJIOTHUECKOT0 MOBEACHUS B OKPYIKAIOIIEH
cpelie; OCYHIECTBISITh MOUCK WHGpOpMauu (Qu3nyeckoro conepkanus B MHTepHere,
CaMOCTOATENIHHO (HOPMYIUPYS TOUCKOBBIM 3ampoc, HAXOAUTh MYTH OIPEIACICHUS
JIOCTOBEPHOCTH TOJYy4YE€HHOW WH(OpMAIMM HAa OCHOBE UMEIOIIMXCS 3HAHUN U
JOTIOJIHUTENbHBIX MCTOYHHKOB; HKCIIOJIb30BaTh IPU BBHINOJIHEHUU YYEOHBIX 3aJaHUM
HAyYHO-TIOMYJISIPHYIO TIUTEPaTypy GU3HUECKOTO COJIep KaHMsl, CIPABOYHbBIE MaTepUabI,
pecypcbl  cetn  WHTepHer, BiaAeTh NOpuéMaMU  KOHCIIEKTUPOBAHUSA  TEKCTAa,
npeoOpa3oBanus WHPOPMAIUA W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYTYIO; CO3/1aBaTh
COOCTBEHHBIE TMCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE HWHGMOpPMAIUU U3
HECKOJBKHX WCTOYHUKOB (DU3UYECKOTO CONEpKAHUS, IMyOJMYHO TMPEACTABIATH
pe3yAbTaThl MPOEKTHOM WJIM HCCIEN0BATEIbCKON AESTEIbHOCTH, MPU 3TOM TPaMOTHO
MCIIOJIb30BaTh WM3YYCHHBIH TOHATHWHBIA ammapar H3y4aeMmMoro pasjaenia (U3NKd U
CONPOBOXK/JATh BBICTYIUICHUE MpPE3EHTAUHEel ¢ Y4E€TOM OCOOEHHOCTEW ayJIuTOpUHU
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HanmenoBanune KomuuectBo | TIporpammuoe conepxanue |  OCHOBHbBIE BUJIbI AESITEILHOCTH 00 yUYarOIIMUXCs
/1 pa3lesnoB U TeM 4acoB

yqe6H0r0 npeamMeTa

Pasznen 1. ®u3zuka u ee poJib

B MO3HAHUM OKPYKAa0IIECro Mupa

npuoopsl. [lorpenHocTh
U3MEpPEHUIN
MexayHapoiHasi cuctema
€AUHULL

1.1 | ®usuka — HayKa o 2 du3mKa — HayKa O MPUpoJie. | BhIBleHHE pPasIuuuii Mexay (QU3HYEeCKUMH |
HIPUPOAC SBnenus HPUPOABL. | XUMUYECKUMH IIPEBPAICHUSIMU.
Dusnueckue sBICHUA: PacrniosHaBanue U Kiaccupukaims Gpu3nyeckux
MEXaHHCCKHE, TCIVIOBBIC, | gppenpii: MeXaHWUECKUX, TEMIOBBIX,
SJICKTPUIECKUC, 3J€KTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MArHHTHBIC, CBCTOBLIC, Ha6moienue u onucanue GU3HYECKUX sSBICHUIT
3BYKOBBIE
1.2 @ ®usnyeckue 2 Du3YECKUe BETUYHHEL Onpepenenne LIEHBI JieNeHus ILIKAJIBI
BEJIMYHHEI U3Mmepenue GU3HYECKUX H3MEPUTETBHOrO IPHGOpa.
BelMInH. Pusmieckne WN3mepeHne  JOUMHEWHBIX  pa3MepoB  Tel WU

IIPOMEKYTKOB BPEMEHH C YUETOM IOTPEIIHOCTEM.

N3mepenne 06bEMa KUIKOCTH U TBEPIOTO Tea.
W3mepenne TeMnepaTypsl pU HOMOIIU
YKAJIKOCTHOT'O TEPMOMETPA U TaTUUKA
TEMIEPATYPBHL.

BrInosiHeHME TBOPUECKUX 3aIaHUH T10 TTOUCKY
CrIOoCOOOB U3MEPEHUS HEKOTOPHIX (PU3NUECKHUX
XapaKTEPUCTHUK, HAIPUMEP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUM, MAJTbIX
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IPOMEXYTKOB BPEMECHH.
npeajaraeMbix Cioco0oB

OO6cyxaeHue

1.3. | EcrecTBeHHOHAy4HbIN 2 Kak ¢usuka u apyrue BeaiBukeHue rumnote3, OOBSICHSIOUUMX IPOCThIE
METO/ TO3HAHUS €CTECTBEHHbBIC HAYKH SIBJICHUSI, HATIPUMED:
M3yHaloT NpUpoay. — [0YEMY OCTAHABIMBAETCS JBIKYIIEECS I10
EcTtecTBeHHO-HAyUYHBIT . .
TOPU30HTAIBHON MOBEPXHOCTH TENO; —
METO/]T MO3HAHUSA: .
MOYEMY B KapKYI0 MIOTO1y B CBETJION 0K e
Ha0JII0/IeHNE, TOCTAaHOBKA 3 . .
npoxjagHei, yem B TéMHOM. [Ipennoxxenue
HAy4YHOTO BOIPOCa,
BBIIBIDKEHHE THITOTE3, CIIOCOOOB MPOBEPKHU TUIOTE3.
DKCIIEPUMEHT 110 IPOBEPKE HpOBCI[eHI/Ie HNCCJICAOBAHUA 110 IIPOBCPKE
TUIOTE3, 00bSICHEHHUE KaKOMJIMOO TUMOTE3HbI.
HA0IIIOJaCMOTO SIBJICHSL. [TocTpoenue mpoctermmx Moeneit Gu3nIecKux
Omnucanne pusnyecKux SABJICHUM (B BUJIC€ PUCYHKOB UJIM CXEM ), HAITPUMEP
ABJICHAM C TTOMOUIBIO MaJICHUE MpeIMETA; MPSIMOJIMHEUHOE
MOZCICH pacnpoCcTpaHEHUE CBETA
Hroro mo pazneny 6

Pa3nen 2. IlepBoHavanbHbIe

CBeACHHUA 0 CTPOCHHMH BEIIECTBA

2.1

CtpoeHue BeliecTBa

1

CtpoeHue BeliecTna:
aTOMBI M MOJIEKYJIbI, UX
pa3mepsbl. OnbITHI,
JIOKa3bIBAIOIIKE
JUCKPETHOE CTPOEHUE
BEIECTBA

HaGmronenne u WHTEpIpeTAaIys OIBITOB,
CBUICTEIbCTBYIOIMMUX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOECHUH BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BELIECTB B BOJE.

OueHka pa3MepoB aTOMOB M MOJIEKYJT C
UCII0Ib30BaHUEM (hoTorpaduil, mOTyUYEHHBIX
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Ha aTOMHOM CHUJIOBOM MuUkpockorne (ACM) —
nabopartopHas paborta o teme: «OleHKa

JIaMeTpa aToMa METOZIOM PSIoB (C
UCIIOJIb30BaHuEM (poTorpaduii)y.

OHpCI[CJIGHI/Ie PasMEPOB MAJIbIX TCJI

2.2

JIBUKEHHE U
B3alMOJICHCTBHUE
YaCTHI] BEIECTBA

JIBU)KEHME YaCTHI]
BenlecTBa. CBia3p
CKOPOCTH JIBUKEHHUS
YacTHUI[ C TEMIEPATYPOH.
bpoyHOBCKOE NBUKEHHE,
muddysus.
B3aumopelictBue vacTuil
BEILIECTBA: IPUTSKECHUE U
OTTAJIKUBAHUE

Hab6nronenue u o0bsicHEHHE OPOYHOBCKOTO
nBwKeHus U sieneHus nuddysun. [Iposenenue u
0O0BSICHEHHE OTIBITOB I10 HAOJIOCHUIO
TETUIOBOTO pacIupeHus ra3oB. [IposeacHue u
00BSICHEHHE OIBITOB IO OOHAPYKEHHUIO CHII
MOJICKYJIIPHOTO MPUTSHKCHUS U OTTaIKUBaHUS
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2.3 | ArperatHblie
COCTOSIHUS BEILIECTBA

ArperaTHbl€ COCTOSIHUS
BEILECTBA: CTPOCHHE
rasoB, JKUJIKOCTEH U
TBEPIABIX
(KpUCTAJITMYECKUX ) TEJ.
B3anmocBs3e Mexay
CBOMCTBaMU BEILIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHHI
BOJIBI

Onucanue (¢ UCTIOAB30BAHUEM MIPOCTHIX

MojieJieil) OCHOBHBIX pa3iuyuil B CTPOEHUU ra30B,

JKUIKOCTEN U TBEPABIX TEI.

OOBsicCHEHHE MaJIO C)KUMAEeMOCTH KUIKOCTEN U
TBEPABIX TeJl, OOJBIION CUMAEMOCTH Ia30B.
OObsicHeHHe coxpaHeHus PopMbl TBEPBIX TEI U
TEKYYECTH KUIKOCTH.

[IpoBeneHue ONBITOB, TOKA3bIBAOIINX, YTO B
TBEPAOM COCTOSIHUM BOJbI YACTHUIbI HAXOISATCS
B CPEJIHEM JIaJibllI€ APYT OT Apyra (IOTHOCTh
MEHBIIIE), YEM B KUIKOM.

Y cTaHOBIIEHUE B3aUMOCBS3U MEXKIY
O0COOEHHOCTSAMHM arperaTHbIX COCTOSIHUI BOJBI U
CYILLIECTBOBAaHUEM BOJHBIX OPTaHU3MOB

(MC — Guomnorus, reorpadusi)

Hroro no pazneny

Pa3nen 3. /IBu:keHue U B3auMo/ieiicTBHeE TeJl
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3.1

Mexannueckoe
NIBUKEHUE

MexaHn4eCcKOE IBUKCHUE.
PaBHOMEpHOE U
HEPABHOMEPHOE JIBUKEHHUE.
Cxopoctb. Cpennss
CKOPOCTb IPHU
HEPABHOMEPHOM
IBUXKEHUU. Pacuér nytu u
BPEMEHU JIBUKEHUS

HccnenoBanre paBHOMEPHOTO JIBUKEHUS,
OINPEJIENIEHUE €r0 TPU3HAKOB.

Hab6ntoneHue HepaBHOMEPHOTO JBHMXKCHUS U
OIIPEJIENIEHUE €T0 OTIINYUK OT PABHOMEPHOTO
JIBUKEHUS.

OnpeneneHne CKOPOCTH paBHOMEPHOTO
JBIDKECHUS (IIIapUKa B KUJIKOCTH, MOJIECIIN
AIIEKTPUUYECKOT0 aBTOMOOMIIA U T.1.).
OnpeneneHue cpeaHeNd CKOPOCTH CKOJIbKEHUS
OpycKa WM IapuKa Mo HAKIOHHOMN TNIOCKOCTH
Pewrenne 3a1a4 Ha onpeiesieHUE MyTH, CKOPOCTH
Y BPEMEHH PaBHOMEPHOTO JABUKEHUS.

AnHanu3 rpaguKoB 3aBUCUMOCTH ITYTH U CKOPOCTH
OT BpEMEHU

3.2

HNuepuwms, macca,
IJIOTHOCTH

SIBrieHne nHEepLUUU. 3aKOH
nHepuun. B3anmoencTeue
TeJ KaK MpU4rHa
W3MEHEHHUS CKOPOCTH
NIBIDKEHHUS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
IInoTHOCTH BeliecTBa.
CBsI3b INIOTHOCTH C
KOJINYECTBOM MOJICKYJI

B €IUHUIIE 00BEMaA
BEIIlECTBA

OOBsiICHEHHE W TIPOTHO3UPOBAHKE SIBJICHUH,
00OyCJIOBJIICHHBIX HHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJAUT IIPH TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO IPEKPATUTh JIBUKECHHUE HA BEJIOCHUIIE]IC
WJIM CaMOKaTe | T. JI.

[IpoBeneHue U aHAJIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTHU
JIBMOKEHUSI T€Ja B pe3ysibTaTe IEMCTBUS HAa HETO
JIPYTUX TeJl.

Pemenue 3a1a4d Ha onpeiesieHHEe MAaCChl TeJla, €ro
00BbEMa M INIOTHOCTH.
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[IpoBeneHue u aHaIn3 OMBITOB,
JTEMOHCTPUPYIOIINX 3aBUCUMOCTh H3MCHCHHSI
CKOpPOCTH TeJia OT €r0 MacCChI MPH
B3aMMO/ieiicTBUHU Tell. M3MepeHue Macchl Tena
Pa3JIMYHBIMU CIIOCOOAMU.

Omnpenenenne TUIOTHOCTH TeJla B pe3yiIbTaTe
U3MEPEHUS €ro Macchl U 00bEMa
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3.3

Cuna. Bunb! cvn

14

Cuita Kak XapakTepHUCTHKA
B3aMMOJICHCTBUS TEII.
Cuita ynpyrocTtu v 3aKOH
I'yka. M3mepenue cuiibl ¢
MOMOIIBIO TUHAMOMETPA.
SIByIeHHe TATOTECHUS U
cuna Tsobxectu. Cuna
TSXKECTU Ha IPYTUX
IUIAHETAaX.

Bec Tena. HeBecomocCTb.

Crnoxenue CHII,
HaIpaBJICHHBIX IO OJTHOU
MIPSMOM.

PaBHOAElCTBYIOIIIAS CHII.
Cuna tpenus. Tpenue
CKOJIBKCHUS ¥ TPEHHUE
nokost. Tpenue B npupoie
1 TCXHHUKE

N3ydeHne B3aMMOIEUCTBUSA KaK IPUYHAHBI
U3MEHEHHS CKOPOCTH TeJla WM €ro Ae(popMalluu.
Onucanne pealbHbIX CUTyalluid B3aUMOICUCTBUS
TEJl ¢ IIOMOILBIO MOJIEJIEN, B KOTOPBIX BBOJIUTCS
MOHSTHE U U300pAKEHHUE CHUJIBI.

N3yuenue cwibl ynpyroctu. MccinenoBanue
3aBUCUMOCTH CHUJIBI YIIPYTOCTU OT YJJIMHEHUS
PE3MHOBOTO IIHypa WIM HPYXKUHBI (C
MOCTpOCHHEM Tpaduka).

AHanmu3 NPaKTUYECKUX CHUTyallud, B KOTOPBIX
IIPOSIBIISIETCS IEMCTBUE CUJIBI YIIPYTOCTH
(ympyrocTs Ms4a, KpOCCOBOK, BETOK JepeBa

u Jp.).

AHanu3s cuTyanuil, CBI3aHHBIX C SBICHUEM
TATOTCHUS.

OOBsicHeHHE OpOUTATBLHOTO JBMKCHHS TIJIAHET C
HCIIOJIb30BAHUEM SIBIICHHS TSATOTEHUS U 3aKOHA
WHEPITUH.

H3mepeHue Beca Teia ¢ MOMOIIBI0 THHAMOMETpA.

O60cHOBaHUE ATOTO CIOCO0a U3MEPEHHUS.

34



AHanu3 1 MOAENUPOBAHUE SIBJICHNUSI HEBECOMOCTH.
OKCIEPUMEHTAIBHOE MOJYUEHUE TIPaBUJIA
CJIO’KEHHUSI CUJI, HAIPABJIEHHBIX BJIOJIb OJHOM
npsaMoi. OnpeneneHue BeTNYNHbI
PaBHOJICMCTBYIOIIEN CUIIL.

N3yueHne cuiibl TPEHUS CKOJIBKEHHS U CUJIBI
TPEHUS MOKOS.

HccnenoBaHnue 3aBUCUMOCTH CUJIBI TPEHUS OT
CUJIBI IaBJICHUS U CBOMCTB TPYLIUXCS
IIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYalui, B KOTOPBIX
IIPOSIBIIAETCS IEHCTBUE CUJIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBILEHUS WIN
YBEJIMYEHHUs (KaTaHHWE HA JIbDKAX, KOHbKAX,
TOPMO’KEHUE aBTOMOOWJIS, UCTIOIb30BaHHUE
HNOJAIIUITHUKOB, IIJJABAHNUE BOAHBIX )KUBOTHBIX
U 1p.). Pemenne 3a1a4 ¢ uCnoyib30BaHUEM
dopmyn ans pacuéra CUIIbI TSKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Uroro no pazneny 21

Pa3znen 4. JlaBjenue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
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4.1

Jasnenue. [lepenaua
JABJICHUS TBEPABIMU
TeJIaMU, KUJAKOCTAMHU U
razaMu

Hasnenne. CriocoObl
YMCHBIICHHS ¥ YBEITUICHUS
naBicHuUs. /laBineHue rasa.
3aBHUCHUMOCTD JIaBJICHUS
raza otT o0béma,
TEMITEpPaTypBhl.

AHanu3 u 00bSICHEHHE ONBITOB M MPAKTUYECKUX
CUTYyaIlul, B KOTOPBIX MPOSIBIISAETCS CUila
JTaBJICHUSL.

Ob6ocHOBaHUE CITOCOOOB YMEHBIICHUS U
YBEITUYCHUS JIaBJICHUSI.

HByquHe 3aBUCHMMOCTH OAaBJICHMUA I'a3a

[lepenaua naBienus
TBEPIBIMU TEIAMH,
JKUJIKOCTIMH U ra3aMH.
3akoH Ilackais

oT 00bEMa U TeMIEepaTyphbl.

N3yueHne ocoOeHHOCTEH TIepeiauu JaBICHUS
TBEPABIMU TEIAMH, )KUIKOCTSIMU U Ta3aMH.
O6ocHOBaHUE PE3YJIbTATOB OIBITOB
O0COOCHHOCTSIMH CTPOCHHMSI BEIIECTBA B TBEPIOM,
YKUJKOM M Ta3000pa3HOM COCTOSIHHSIX.
DKCMEPUMEHTAIBHOE JI0Ka3aTeIbCTBO 3aKOHA
ITackais.

Pemenue 3ana4d Ha pacu€T gaBICHUS TBEPAOTO
TeJa
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4.2

JlaBneHue KUIKOCTH

3aBHCUMOCTb JIaBJICHUS
KHUJKOCTU OT TJTyOUHBI.
[IHeBMaTHUYECKHE MAIIIMHEL.
I'mppocratnueckui
napagokc. CoolIaromuecs
cocyasbl. ['mapasnuueckue
MEXaHU3MBbI

HccnenoBanne 3aBUCUMOCTHU JIABJICHUS KHUIAKOCTH
OT TITyOWHBI TOTPY>KEHUS U TUIOTHOCTH JKUAKOCTH.
HaGmonenne u oObsICHEHHE THUAPOCTATHUECKOIO
napajokca Ha OcHOBe 3akoHa Ilackans.

N3yueHne cooOmaromuxcst COCy10B.

Pemrenue 3ama4 Ha pacu€T NaBICHUS KUIKOCTH.
OOBbsicHEeHUE TPUHITUIIA IEHCTBHS
THJIPABINYECKOTO MPECCa, MTHEBMATHICCKUX
MaIlIHH.

AnHanu3 1 00bSICHEHNE IPAKTHYECKUX CUTYAIIHH,
JIEMOHCTPHUPYIOIIHX TPOSIBICHHUE JaBICHUS
KHUIKOCTU U 3aKoHa [lackans, Harpumep
IPOIIECCOB B OpraHU3Me NP TITyOOKOBOIHOM
HBIPSTHAN

4.3

AtMocdeproe
JaBJICHUE

Atmocdepa 3emin u
aTMoc(epHOe JIaBJICHHE.
[TpuuuHBI CymIEeCTBOBAHMS

DKCcepUMEHTaIbHOE 0OHAPYKEHUE
aTMOC(EpPHOTO JIaBJICHHUS.

Amnanu3 u 00bsICHEHHE OIBITOB U IMPAaKTHYCCKHUX
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BO3JIYIITHOM 0007I0YKH
3emnu. OnbIT
Toppuuesun. M3mepenne
aTMOC(EpHOro JIaBJICHHUS.
3aBUCUMOCTD
aTMOC(EpPHOTO JTaBJICHUS
OT BBICOTHI HaJ] YPOBHEM
mopst. [Tpubopsr st
U3MepeHus: aTMoc(epHOro
JaBJICHUS

CUTYalMd, CBSI3aHHBIX C JICUCTBUEM
aTMOC(EpHOTrO JIaBJICHHUS.

OOBbsicHEeHHE CYIIECTBOBaHUS aTMOC(eEphl Ha
3emie ¥ HEKOTOPBIX IIJIaHETaxX WK €€
OTCYTCTBUS Ha JApyrux mjaaHerax u Jlyne.
OOBbsicHeHNEe U3MEHEHHUS JIOTHOCTH
aTMoc(epbl C BBICOTOM U 3aBUCUMOCTH
aTMOC(EPHOro JaBJIEHUS OT BHICOTHI.
Pemenue 3amay Ha pacuét atMochepHOro
JTaBJICHUS.

H3yuenue ycrpoiictBa 6apomeTpa-aHepouia
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4.4

JIeHCTBHE KUIKOCTH U
rasa Ha HOTPYXKEHHOE
B HUX TEJIO

JlencTBHUE )KUIKOCTH U Ta3a
Ha [OrpyKEHHOE B HUX
Teno. BritankuBaromas
(apxuMenioBa) cuia. 3aKOH
Apxumena. [InaBanue tei.
BosznyxorutaBanue

DKcnepUMeHTaIbHOE 0OHAPYKEHHUE IEUCTBUS
XKUJKOCTH U raza Ha MOTrpyKEHHOE B HUX
Teso. OnpezneneHue BbITAIKUBAIOLIEH CUIIBL,
JEUCTBYIOILIEHN Ha TEJIO, ITIOIPYKEHHOE B
KUJKOCTb.

[IpoBeneHue u 00CYKJICHHUE OIBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITAUIKUBAIOIIEN CUJIbI, JEUCTBYIOIIEH Ha

TEJO B XKUIAKOCTH, OT 00bEMA MOTPYKEHHOU B
YKUIKOCTB YaCTH T€JIa U OT INIOTHOCTHU
KHUJIKOCTH.

IIposepxa nezasucumocmu olmanKugaroujel
cunl, oelicmeyrowell Ha meio 8 HCUOKOCmU,
om maccwl meiud.

HccenenoBanue 3aBUCUMOCTH BECa TeJla B BOJIE OT
00béMa MOrpyKEHHOM B KMIKOCTh YaCTH TeJIa.

Pewienue 3a1a4 Ha NprUMEHEHUE 3aKOHA
ApxuMe[ia v yCJIOBHS TIJIaBAHUS TeEN.
KoncTpyupoBaHue apeomerpa Win
KOHCTPYHUPOBAHUE JIOJAKU U ONPEACIICHUE €€
rpy30H0AbEMHOCTH

Uroro no pazneny

21

Pazgea 5. PaboTra 1 MOIIHOCTB. JHEPrus
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5.1

PaGora 1 MOHOCTH

Mexanuueckas padbora.
Mo1HOCTh

DKCNEPUMEHTAIBHOE OIpPEICIICHUE
MEXaHUYECKOU pabOThl CUJIBI TSHKECTH

IIPU MMAJCHUU TEJA U CUJIBI TPEHUS TPU
PaBHOMEPHOM INEPEMELICHUH TEJIA IO
TOPU30HTAIIBHOW MOBEPXHOCTH.

Pacuér momiHocTH, pa3BUBa€MOM MPHU OABEME 10
JICCTHHMIIC.

Pemenue 3amau Ha pacy€T MexaHUYECKON padOThI
1 MOIITHOCTH

5.2

HpOCTBIG MCXaHHU3MBI

[IpocThie MEXaHU3MBI:
phIuar, OJI0K, HAaKJIOHHAS
10CcKOCTh. [IpaBuio
PaBHOBECHS pblyara.
[Ipumenenue npasuia
PaBHOBECHS pplUyara K
0110Ky. «3070TOE
IPaBUJI0» MEXAHUKH.
KIT mpocTeix
MexaHu3MOB. [IpocTeie
MEXaHU3MbI B OBITY U
TEXHUKE

OrnpeniesieHUE BBIUTPHIIIA B CHIIE TTPOCTHIX
MEXaHU3MOB Ha pUMEpE pblyara, HOABUKHOTO U
HEMOJIBI>KHOTO 0JIOKOB, HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue yciioBUsl paBHOBECHS phlyara.
OO6HapyXeHHe CBOMCTB MPOCTHIX MEXaHU3MOB B
PA3TUYHBIX HHCTPYMEHTAX U MPUCIIOCOOTICHUSX,
UCIOJIb3yEeMbIX B OBITY M TEXHUKE, & TAKXKE B
JKABBIX OpraHU3Max.

OKCIEpUMEHTAIBHOE J0KAa3aTelIbCTBO PAaBEHCTBA
paboT MpU MPUMEHEHUH MTPOCTHIX MEXaHU3MOB.

Omnpenenenune KIIJ Hak10HHOM MJIOCKOCTH.

Pewenue 3a1a4 Ha npUMEHEHUE MTPaBUa
paBHOBecus pbryara u Ha pacu€t KIIJ{
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5.3 | Mexanunueckas 4 MexaHnueckast SHEpPIUsl. OKCIIEpPUMEHTAIBHOE OIIPEETICHNE N3MEHEHUS
SHCPTH Kunernveckas u KUHETUYECKON U MOTEHIUAIIbHON SHEPIUHU Tena
IIOTCHOHAIbHAA SHCPIHA. IIPU €r0 CKaThIBAHWHU 110 HAKIOHHOW INIOCKOCTH.
llpespatuenne ofHOTO BUA | opyynupoBaHye Ha OCHOBE HCCIIEI0BAHHS
MEXaHUYECKOW SHEPTUU B .
3 3aKOHA COXPAHEHUS MEXaHWYECKON SHEpruu.
JApYroil. 3aKOH COXpaHEHUS
OO6cyxaeHue rpaHul] NPUMEHUMOCTH 3aKOHA
SHEPIruu B MEXaHUKE
COXPAaHEHHS YHEPTUU.
Pemenue 3aay ¢ UCNOIB30BaHUEM 3aKOHA
COXPaHEHHS YHEPTUU
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE  KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
8 KUIACC
Ne HaumenoBanue KomnuectBo | [Iporpammuoe cogepxanue | OCHOBHBIE BUJIbI I€ATEIBHOCTH 00YJaIOMINXCS
m/r | pasnenoB MU TeM 4acoB

y4e0HOTO TIpeIMeTa

Paznen 1. TenyioBbie ABJI€HUSA
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1.1

Ctpoenue u cBoiicTBa
BEIECTBA

OCHOBHBIE TTOJOKEHUS
MOJIEKYJIAPHO-KMHETUYECKOU
TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pazMepsl aTOMOB U
MoJieKyJl. OTBITHI,
MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS
MOJIEKYJISIPHO-KMHE TUYECKO M
TEOPUH.

Mojenu TBEPAOTO, KUJKOTO
¥ Ta3000pa3HOTO COCTOSTHUMN
BEILIECTBA.
Kpucramnmnueckue n
amopdHbIe Tena.
OObsicHEHUE CBOICTB Ia3oB,
JKUJIKOCTEN U TBEPIBIX TEJ
Ha OCHOBE ITOJIOKECHUU
MOJICKYJIIPHO-KHHETUYECKO N
teopur. CMauuBaHuE U
KANWJUISIPHBIE SIBJICHUS.
TermoBoe pacmpesue u
cKaTue

Hal6ntonenue u MHTEpHOpeTaIus ONbITOB,
CBUJICTEILCTBYIONIUX 00 aTOMHO-MOJIEKYISPHOM
CTPOCHUHU BEIIECTBA: OIBITHI C PACTBOPEHUEM
pPa3IMYHBIX BEIIECTB B BOJIE.

Pemrenue 3a7a4 1o OILEHMBAHHUIO KOJIMYECTBA
aTOMOB WJIM MOJICKYJI B €IMHUIIE 00bEMa
BEIIECTBA.

AHanu3 TEeKCTa IPEBHUX aTOMHUCTOB (HampuMep,
dbparmenTa nosmel JIykpenus «O mpupoie
BEIICi») C U3II0KEHHUEM 000CHOBAHUM aTOMHOM
TUIIOTE3BI (CMBICTIOBOE YTeHHE). O1eHKa
yOeIUTEIBHOCTH 3THX 000CHOBAHUH.
OOBsicHeHHE OPOYHOBCKOT'O JIBUKEHUS, SIBJICHUS

mubdy3un u pazTuuril MexX1y HUIMHU Ha OCHOBE
MTOJIOKECHUN MOJIEKYJISIPHO-KUHETHUYECKOMN
TEOPHUH CTPOCHHUS BEILECTBA.

OOBsICHEHHE OCHOBHBIX Pa3IUyuil B CTPOCHUU
ra3oB, JKUJKOCTEW U TBEPABIX TEI C
HCIIOJIb30BAHUEM MOJI0KECHUM
MOJICKYJIIPHOKMHETHYECKON TEOPUU CTPOCHUS
BeulecTsa. [IpoBeaeHre onpITOB 1O
BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIU
WJIU caxapa.
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[TpoBeneHne u 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX KANWIISIPHBIE SBICHUS U
SIBJICHUE CMAaYyUBaHU.

OOBbsicCHEHUE POJIM KAaNWJUIIPHBIX SBICHUN IS
MOCTYIUUICHUS BOJIbI B OPTaHU3M PAaCTEHUH.
Habnronenue, nposeaeHue U 00bICHEHNE
OIIBITOB IO HAOJIIOJIEHUIO TEJIOBOTO
pacHIMpPEeHUs ra3oB, KUIAKOCTEH U TBEPBIX TEI.
OObsicHeHHE COXpaHEeHUs 00BEMA TBEPABIX
TEJ, TEKYYECTH KUJIKOCTHU (B TOM UHUCIIE,
pPa3HUIIBI B TEKYYECTH JIJISl Pa3HBIX
KHUJKOCTEH), NaBIEeHHUs rasa.

[IpoBeneHue ONbITOB, IEMOHCTPUPYIOIIUX
3aBUCHUMOCTH JIABJICHUS BO3/IyXa OT €ro 00bEma
Y HarpEBAHUS WJIW OXJIAXKJICHUS, U UX
00OBsSICHEHHE Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO
y4eHUsI. AHAIIU3 MPAKTUUECKUX CUTYAITUH,
CBSI3aHHBIX CO CBOMCTBAMH I'a30B, KHUJIKOCTEH U
TBEPBIX TEI
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1.2

TernoBble POLIECCHI

21

Temneparypa. Cs3b
TEMIIEpaTyphl CO CKOPOCTHIO
TEIJIOBOIO JIBUKEHUS
yacTull. BHyTpeHH:
sHeprusi. CrocoObl
U3MEHEHHMs BHYTpEHHEN
SHEPruu: Terionepeaaya u
coBepiieHue padbotel. Bubl
TEIUIoNepeaayun:

O0ocHOBaHUE MTPaBUI U3MEPEHUS TEMIIEPATYPHI.

CpaBHeHUE pa3IUYHBIX CIIOCOO0OB U3MEPEHUS U
IIKaJ1 TeMIIePaTypHhI.

Habmonenue u 00bICHEHHUE OIBITOB,
JEMOHCTPUPYIOIINX U3MCHCHUE BHYTPEHHEH
DHEPTUU TeJIa B pe3y/IbTaTe TEIUIONIEPEeIaun U
pabOThI BHEIIHUX CHII.

Habmronenue u 00bICHEHHUE OIBITOB,
00CYyX/IeHUE TTPAKTUICCKUX CUTYaIIUMH,
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TCIIJIOIPOBOAHOCTD,
KOHBCKI M, U3JTYyUCHHUC.

KonmuuecTBO TEIIOTHI.

VY nenpHas TEIIOEMKOCTh
BellecTBa. TemIooOMeH 1
TEIJIOBOE PAaBHOBECHE.
YpaBHEHUE TETIIOBOTO
Oananca. IlnaBnenue u
OTBEpJICBaHUC
KPUCTAJUTUYCCKUX BEIICCTB.
VienbpHas TeniaoTa
IJIaBJICHUS.
[TapooOpazoBanue u
KoHJIeHcanus. Vcnapenue.
Kunenue. Y genpHas
TEIJIOTa MapooOpa30BaHMUS.
3aBUCUMOCTH TEMIIEPATyPhI
KHTICHUS OT aTMOC(HEPHOTO
JaBJICHUSL.

BnaxHocTk Bo3myxa.
DHeprus TOIUIUBA.

VY nenwHas TemioTa
CrOpaHus.

[MpuaIIIBL pabOTHI
temaoBbIx apurarenaeit KIIJ]

JEMOHCTPUPYIOIINX PA3TUYHbIE BB
TeIUIoNepeaaun: TEIIONPOBOIHOCTD,
KOHBEKIUIO, U3JTyUYECHHE.

HccnenoBanue sBieHUs TEINIOOOMEHA TPH
CMEIIMBAaHUU XOJOHOMN U ropsiueid BOBI.
Habuntonenue ycTaHOBIEHHS TETLIOBOTO

PaBHOBECHS MEXKY TOPSYEH U XOJIOAHOM BOJOM.

OmnpeneneHue (M3MepeHUE) KOTMYECTBA
TEIUTIOTHI, TIOJYYCHHOTO BOAOM IpH
TEMI000MEHE C HArPEThIM METAJTMYCCKUM
mHApoM. OmnpeneneHue (M3MepeHue)
yIIeTbHON TETNTIOEMKOCTH BEIIECTBA.
Penrenue 3amay, CBSI3aHHBIX C
BBIYMCIICHHEM KOJIMYECTBA TETJIOTHI U
TETUTIOEMKOCTH TIPH TEIUIOOOMEHE.
AHanu3 CUTyaIyii MpakTUIECKOro
UCTIOJIh30BaHUS TEIIJIOBBIX CBOWCTB BEIICCTB
¥ MaTepUaJIOB, HAIIPUMED, B TEISIX
DHEPTOCOSPEKEHHUS: TETUIOU3OJISAIIHS,
sHEprocOeperaronye KpoIiy,
TEPMOAKKyMYJIATOPHI | T. 1. Habmonenue
SIBJICHUI MCTIAPCHUS U KOHICHCAIINN.
HccnenoBanue mporiecca ucrmapeHus

Pa3IUYHBIX )KUAKOCTEM.
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TCIIJIOBOI'O ABUTATCIIA.
TennoBbie ABUraTEIn U

OObsicHeHHE SIBJICHUM UCTIAPEHUS U KOHJICHCAIINT
Ha OCHOBE aTOMHO-
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3alMTa OKPYKAIOLIEH
Cpensl.
3aKOH COXpaHEHus u

IIPEBPALIEHUS SHEPTUU
B TEIJIOBBIX MPOLECCAX

MOJICKYJISIPHOTO YUEHHSI.

Habmonenne u 00bsicCHEHNE NpoLEecca KUTIEHMUS,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATYPHI
KHUTICHUS OT JTAaBJICHHSI.

Omnpenenenue (M3MEPEHNE) OTHOCUTEITBHOU
BJIQ)KHOCTHU BO3/1yXa.

Haburonenue npoiiecca mnjiaBjieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HATIPUMED,
abaa. CpaBHEHUE TPOIIECCOB TUIABICHUS
KPUCTAJUTUYECKHUX TEJT U Pa3MSITUCHHS TIPH
HarpeBaHu aMOPQHBIX TEJ.

Onpenenenue (M3MEpPEHNE) yICIbHON TEIIIOTHI
TUTABJICHUS JIBJIA.

OObsicHEeHUE SIBJICHUM TUIABICHUS U
KPUCTAITU3AINH Ha OCHOBE
ATOMHOMOJIEKYJISIPHOTO yUCHUSI.

Pemenue 3a1a4, CBI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B IIpOIIECCax
TEIUIONepeauu MPH TUIABIICHUN U
KPUCTAJUTU3AINH, HCTIAPEHUN U KOHJCHCAIUH.
AHaIu3 CUTYyaIlii MPaKTHIECKOTO
MPUMEHEHUS SIBICHUH TUTABJICHUS U
KPUCTAJUTN3AIIH, HATIPUMED, TIOTyICHHE
CBEPXUYUCTHIX MAaTEPHAIIOB, COJICBAs TPEIIKA U
1p. AHanu3 paboThl U 0OBSICHEHUE TIPUHITUIIA
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NENCTBHUSA TEIUIOBOTO JaBUTaTesl. Beruncinenmne
KOJIMYECTBA TEIJIOTHI,
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BBIJICJISIFOLETOCS ITPU CTOPAHUU PAZIMYHBIX
BUA0B ToruuBa, U KIIJ[ nBurarens.
OO0cCyxIeHHE YKOJIOTUYECKUX MOCIECTBUM
HCTIOJIb30BAaHUS JBUTATENCH BHYTPEHHETO
CrOpaHusi, TEIVIOBBIX U TUIPOAIICKTPOCTAHIINN

Uroro no pazneny 28

Paznea 2. JinekTpuyeckne ¥ MATHUTHBIE SIBJICHUS
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2.1

DIIEKTpUYECKHUE
3apsibl.

3apsiKEHHbIC TeNa U
UX B3aUMOJICHICTBUSI

DnekTpusanus Ten. JBa
poaa IEKTPUUECKUX
3apsa0B.
BzaumonenicrBue
3apsIKEHHBIX TEJL.

3akoH Kynona
(3aBUCHMOCTD CHIIBI
B3aUMOICUCTBUS
3apsHDKCHHBIX T OT
BEJIMYUHBI 3aPsJIOB U
PaCCTOSIHUSI MEXIY TEJIaMU ).
DIEKTPUYECKOE TIOJIE.
Hanpstx€HHOCTh
AIEKTPUUYECKOTO TOJIS.
[IpuHUMD cynepno3uuuu
AIIEKTPUYECKUX MoJIer (Ha
Ka4eCTBEHHOM YPOBHE).
Hocwurenu snexktpuuecknx
3apsiiOB. DIEMEHTapHbII
AIEKTPUUECKUH 3apsil.
Ctpoenue atoma.
[IpoBOAHUKH U

HaGmronenne u mpoBeACHUE OIBITOB 110
DJICKTPU3AITUH TEII TPU COMPUKOCHOBEHUH U
VHIYKIUEH.

Habaronenue u oObsicCHEeHHE B3aMMOJICHCTBUS
OJTHOMMEHHO M PA3HOUMEHHO 3aPSHKCHHBIX TEJL.
OOBsICHEHUE TIPUHITUATIA IEHCTBUS
anekTpockomna. O0bsICHEHUE SBIICHUHN
DJICKTPU3AIUU TIPU CONIPUKOCHOBCHHH TEI U
WHAYKIIUCH C MCIOJIb30BAaHUEM 3HAHUH O

HOCHUTCIIAX JJICKTPUYICCKUX 3apAJ0B B BCHICCTBC.

Pacrio3snaBanue U 00bsICHEHHE SIBICHUI
DJICKTPU3AIUU B TTIOBCEAHEBHOM JKU3HU.
Habaronenue u o0ObsiCHEHHE ONBITOB,
WUTIOCTPUPYIOIIMX 3aKOH COXPaHCHHSI
DIIEKTPUYECKOTO 3aps/ia.

HabGmronenne onsITOB 10 MOIETUPOBAHUIO
CUJIOBBIX JIUHUMN JIEKTPUUECKOTO MOJIS.
HccnenoBanue AeUCTBUS SIEKTPUYECKOTO MOJIA
Ha MPOBOJIHUKH U JUBJIEKTPUKH

TUDJICKTPUKHU. 3aKOH
COXpPAaHEHUSI NEKTPUUECKOTO
3apsa
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2.2

ITocTostHHBIN
JIEKTPUYECKUN TOK

20

DIIEKTPUYECKUN TOK.
YcnoBus CylecTBOBaHUSA
AJIEKTPUUYECKOTO TOKA.
HcTouHrnKHM OCTOAHHOTO
TOKa. JlencTBus
AJIEKTPUUYECKOTO TOKa
(TemioBOE, XUMUUYECKOE,
MAarHuTHOE).
DIIEKTPUUYECKUN TOK B
KHUJKOCTAX U razax.
DIIeKTpUYecKas 1elb.
Cuna Toxa.
DIIEKTPUUECKOE
HaIpsKEHUE.
ConpoTtusieHue
MIPOBOJIHUKA. Y IEIBHOE

COIMPOTHUBJICHHUC BCIICCTBA.

3akon OMa i ydacTka
nenu. [locinenoBareaprHOE
U TapaijieIbHOE

COCANMHCHUC ITPOBOAHUKOB.

PaboTa 1 MOIITHOCTH
AIEKTPUYECKOTO TOKA.
3akoH J[xoyns—JleHna.
DIJIEKTPUYECKUE LETH U

Hal6ntonenue pa3inyHbiX BUJOB JICUCTBUS
AIEKTPUYECKOI0 TOKA U OOHAPYKEHUE ITUX
BUJIOB JE€HUCTBUS B IIOBCEIHEBHOM KU3HHU.
Habaronenre BOSBHUKHOBEHHUS Ta30BOTO
pas3psaa v dJIEKTPUYECKOTO TOKA B )KUIAKOCTH
COopka U UCTIBITAHHUE JICKTPUIECKOH 1enu
MMOCTOSIHHOT'O TOKa.

N3mepeHne CUItbl TOKa aMIIEPMETPOM.
N3MepeHne 3eKTpUUeCKOro HapsKEHUS
BOJIBTMETPOM.

[IpoBeneHne u 0OBSICHEHHUE OIBITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AJIEKTPUUYECKOTO COMPOTUBIICHUS MMPOBOJHUKA
OT €ro JJIMHBI, TUIOIIA A OTIEPEYHOTO CEYEHUS
Y MaTepuania.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEUCTOP,

OT COIPOTUBIICHUS PE3UCTOPA U HANIPSIHKEHUS Ha
pe3ucrope.

[IpoBepka npaBuia CI0XKEHUS HANPSKEHUN
MIPU MOCJIEI0BATEIBHOM COEMHEHUH JBYX
pE3UCTOPOB.

[IpoBepka mpaBuiIa AJ1s1 CHIIBI TOKA TPHU
MApALICIILHOM COCIMHEHUN PE3UCTOPOB.
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noTpedouTenu
3JIEKTPUYECKOU SHEPTUU B
obiTy. Kopotkoe
3aMbIKaHHE

AHanu3 cUTyaluid MOCIEIOBATENBHOIO H
MapayIeIbHOr0 COCAMHEHHS TPOBOJHUKOB

B JIOMAIITHUX JICKTPUUECKHUX CETSX.

Pemrenne 3anau ¢ ucnons3zoBanrem 3akoHa Oma
u GopMyI pacy€Ta dJIEKTPUIECKOTO
CONPOTUBIICHUS MIPHU MOCIIEI0BATEIHOM U
napajieIbHOM COEIMHEHUH MPOBOJHUKOB.
Omnpenenenue pabOThI ANMEKTPUUECKOTO TOKA,
MIPOTEKAIOIIETO YEPES PESUCTOP.

OnpeneneHne MOILIHOCTU 3JEKTPUUYECKOrO TOKa,
BBIJIEJISIEMOM HA PE3UCTOPE.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKa 4e€pes
JAMIIOYKY OT HalpsbKeHUsl Ha Heil. OnpeneneHne
KII/ marpeBarens.

HccnenoBanue npeoOpa3oBaHus SHEPTHH TIPU
NoAbEME TPy3a SJIEKTPOJBUTATEIIEM.
OObsicHEeHHE YCTPOWCTBA U MPUHITUTIA ACHCTBUS
JIOMAIITHUX 3JIEKTPOHATPEBATENBHBIX TPUOOPOB.
OObsicHeHNE TPUYUH KOPOTKOTO 3aMBIKAHUS U
IIPUHLNIA JEUCTBUS TIJIABKUX
MPEIOXPAHUTEIICH.

Pewenue 3a1a4 ¢ HCNOIB30BaHNUEM 3aKOHA

Jxoyna—Jlenua
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2.3

MarHuTHBIC SIBICHUS

ITocTOstHHBICE MAarHUTHIL.
BzaumoneiictBue
MMOCTOSSHHBIX MarHuTOB.
MarnuTtHoe moJie.

MarautHoe mmoJie 3eMiiu

HCCJ’I@I[OB&HH@ MardmMTHOT' O BSaHMOI[CfICTBHH
ITIOCTOSAHHBIX MAardHuTOB.

I/I3yquHe MAarguTHOT O IIOJIA ITOCTOAHHBIX

MarduTOB IIpHU UX O6L€III/IH€HI/II/I H pasacICHUM.

HCCJI@I[OB&HI/IG MarduTHOI' O BSaHMOI[CfICTBHH
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Y €0 3HA4YCHUE IS )KU3HU
Ha 3emuie. OnbIT Dpcrena.
MarauTHOE 10JI€
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuToB B
TeXHUKE. JlencTrue
MarHUTHOTO MOJIST Ha
MPOBOJHUK C TOKOM.
DIIEeKTPOJABUTATEIH
MOCTOSIHHOTO TOKa.
Hcnionws3oBanue
3JIEKTpOJIBUTATENEH B
TEXHUYECKUX YCTPOHUCTBAX
Y Ha TPAHCIIOPTE

IHOCTOAHHBIX MAarduTOB.
I/I3yquHe MAarguTHOT O IIOJIA ITOCTOAHHBIX

MarHuTOB MPU UX OOBEIMHEHUU U Pa3/ICICHUU.
[IpoBeneHrE ONBITOB MO BU3yaTU3AIUHU MOJIS
MMOCTOSIHHBIX MarHUTOB.

N3ydeHue sBIeHUS] HAMarHM4YMBaHUs BEUIECCTBA.
HccnenoBanue eWCTBUSA AIIEKTPUIECKOTO TOKA
Ha MarHuTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTD CHJIbl B3AMMOJEUCTBUS KaTYIIKUA C
TOKOM M MarHuTa OT CUJIbl M HalpaBJICHUS TOKA
B KaTyIIKE.

AHau3 cuTyalui IpakKTUH4eCcKoro

MIPUMEHEHHS JIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKHUX YCTPOMUCTBAX, MPOMBIIIJIEHHOCTH,
Menuiuue). M3ydeHue a1eiCTBUSI MAarHUTHOTO
MOJIs Ha MPOBOJIHUK C TOKOM.

N3ydeHue 1eiCTBUSI JNEKTPOJBUTATENS.
N3mepenune KII/] a5iekTpoaBUraTeibHOM
YCTaHOBKH.

PacriodHaBanue © aHanM3 pa3IMYHBIX

MIPUMEHEHU AIEKTPOJIBUTATENICH
(TpaHCTIOpT, OBITOBBIE YCTPOWCTBA H JIP.)
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2.4

DJIEKTpOMAarHuTHas
WHITYKITUS

Omnerter @apanes. SBnenne
AJIEKTPOMArHUTHOM

uaaykuuu. [pasuio Jlenna.

DIIEKTPOreHeparTop.

OMnBITHI IO HCCICOAO0BAaHUIO SABJICHUA
3J'I€KTpOMaFHI/ITHOI\/'I HHAYKOWH: UCCIICOA0BAHHNC
W3MEHCHUM 3HA4YCHUS U HarpaBJICHUA
HHAYKOHUOHHOI'O TOKa

CnocoObl osTy4eHusl
3JIEKTPUYECKOU SHEPTUMU.
DJIEKTPOCTAHIIUM HA
BO300HOBIIIEMbBIX
UCTOYHUKAX SHEPTUU

Uroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE  KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KUIIACC

No

o/

HaumenoBanue
pa3zesoB U TeEM
y4eOHOro mpeIMeTa

KomnnuecTBO
YacoB

[IporpammuoOe conepxaHue

OcCHOBHBIC BUABI ACATCIIBHOCTH 06yanoumxc;1

Pa3znen 1. Mexanndeckue iBJICHUA

1.1

MexaHudeckoe
JIBDKEHUE U CIIOCOOBI
€ro OIMHCaHU

10

MexaHnyeckoe JBUKEHUE.
MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTENBHOCTH
MEXaHUYECKOTO JIBUKCHUS.
PaBHOMepHOE
NPSAMOJIMHENHOE JBUKEHHE.
HepaBroMepHOE
NPSAMOJIMHENHOE JBUKEHHE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJa NpH
HEPAaBHOMEPHOM JIBH>)KCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
IPSIMOJIMHENHOE JIBUKECHHUE.
CBoOonHOE TIazicHue.

Omnpitel [Nanmumnes.
PaBHOMEpHOE nBHXKEHME
10 OKPYKHOCTH.

[Iepron u yactota
obpamenus. JInaelnas u
yIJIOBasi CKOPOCTH.

AHanu3 u 00CyXJeHNUEe Pa3INUYHbIX TPUMEPOB
MEXaHUYECKOTO JIBUKEHUS.

OOcyxJIeHre TpaHull MPUMEHUMOCTH MOJIETTU
«MaTepHuaibHasl TOUKay.

Onucanre MEXaHMYECKOTO JIBHYKCHUS
pa3IMUHBIMU criocoObamMu (ypaBHEHHE, TabIuUIIa,
rpaduk).

AHanu3 JKU3HEHHBIX CHUTYyallud, B KOTOPBIX
MPOSBIIAETCS OTHOCUTEIBHOCTh MEXaHUUECKOTO
JIBUYKEHUS.

Habmronenne MexaHn4ecKoro JBHKEHUS Teja
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.

CpaBHeHUE TTyTEH U TPACKTOPUM JBUKECHUS
OJIHOTO U TOTO K€ TeJla OTHOCUTEIHHO Pa3HbIX
TEJI OTCUETA.

AHanu3 Tekcta ['anuness 00 OTHOCUTENBHOCTH
JIBMYKEHUST; BBITIOJIHCHHUE 33/ IaHUH 110 TEKCTY
(CMBICIIOBOE UTEHUE).
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Omnpenenenue cpeaHeil CKOPOCTH CKOIBKCHHS
Opycka WK IBH)KCHUS IIApUKa M0 HAKJIOHHON
TUIOCKOCTH.

AHanu3 u 00CyXeHue CrocoooB
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[lenTpocTpeMHUTEIBLHOE
yCKOpeHUe

npUOIMKEHHOTO ONPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

OnpeneneHue CKOPOCTH paBHOMEPHOTO
JBUKEHUS (IIapuKa B )KUJIKOCTH, MOJIETTU
AIIEKTPUYECKOr0 aBTOMOOWIIS U T. I1.).
OnpeneneHue nyTy, MPOWICHHOTO 3a JaHHbBIN
IIPOMEXKYTOK BPEMEHU, U CKOPOCTH Te€jIa I10
rpaduKy 3aBUCHMOCTH MYTH PABHOMEPHOTO
JBUXKEHUSI OT BPEMEHU.

OO6cyxaeHre BO3MOKHBIX IPUHIIUIIOB
JENUCTBUS TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cnuIOMETpOB).

Brlunciienue mytv 1 CKOpOCTH pH
PaBHOYCKOPEHHOM IIPSMOJIMHEMHOM JIBUKEHUU
Tena.

OnpezneneHue NPoOMIEHHOTO MyTH U YCKOPEHUS
JIBMKEHUS TeJa 1Mo TpaduKy 3aBUCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOT'O
IPSAMOJIMHENHOTO IBU)KEHUS Teja OT BPEMEHHU.
llposepka cunome3swvl: ecau npu
PABHOYCKOPEHHOM 08UdICeHUU 6e3 HauanbHOU
CKOpOCMU NYMu OMHOCAMCS KAaK psio
HEYEemHbIX Yuces, mo

COOMBEMCMBYIOWUE NPOMEINCYMKU BPeMEHU
OOUHAKOBWL.
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Onpenenenue yCKOPEHHUs Tena

MIPU PABHOYCKOPEHHOM JBHKEHUU

10 HAKJIOHHOM TUIOCKOCTH.

N3mepenue nepuoaa U 4acTOThl 0OpalieHus
TeJa MO OKPY>KHOCTH.

OrnpeneneHne CKOPOCTH paBHOMEPHOTO
JIBOKEHUS Tejla 10 OKpYKHOCTU. Perenue
3a/1a4 Ha ONpEJCICHNE KUHEMATUYECKUX
XapaKTePUCTUK MEXaHUYECKOTO JBHKEHUS
pa3nMYHBIX BUJI0B. Pacrno3HaBaHue u
npuOIMKEHHOE ONTUCAHUE PA3IMYHBIX BUIOB
MEXaHUYECKOTO ABUKEHHS B MIPUPOJIE U
TEeXHHUKE (Ha mpuMepax cBOOOIHO MaalomIux
TEJ, IBUKEHUS )KUBOTHBIX, HEOECHBIX Tell,
TPAHCIIOPTHBIX CPEACTB U IP.)
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1.2

B3anmonericTBue Tei

20

[Tepseiit 3akoH HeroToHA.
Bropoii 3akon HerotoHa.
Tperuii 3akoH HproTroHa.
[TpuHun cynepno3uuuu
CUIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna tpenusi: cuia
TPEHUS CKOJIbXKECHHUS, CUjla
TPEHUS MOKOSI, IPYTUE BUIBI
TpPEHUSI.

Cwia TsKecTH U 3aKOH
BCEMUPHOTO TATOTEHUS.

Hab6ntonenue u 00Cyka1eHUE ONBITOB C
JBIDKCHHUEM Tejla IPU YMEHBIIICHUN BIUSHUS
JIPYTUX TeJl, MPENATCTBYIOMUX ABUKECHHUIO.
Amnanu3 Texcra ['anmnes ¢ onucaHuem
MBICJICHHOTO PKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MUHEPIINH;
BBHITIOJIHEHUE 3a/IaHUH TI0 TEKCTY (CMBICIIOBOE
YTCHUE).

OO6cyxIeHre BO3MOXKHOCTHU BBITIOTHEHUS
3aKOHA WHEPIIMU B PA3JIMYHBIX CUCTEMAaX
OTCUETA.

HabGmronenue u o0CcyxaeHne MeXaHUIECKUX
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VYckopeHne cBOOOTHOTO
najeHus. [[BH>KeHHe IIaHeT
BoKpyr Connua. Ilepsas
KOCMHUYECKasA CKOPOCTb.
HesecoMocTs u neperpysku.
PaBHOBeCHE maTepuanbHON
TOYKHU. AGCOIFOTHO TBEPIOEC
Tesio. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpailleHusi. MOMEHT CHUJIBI.
LenTp TsxecTH

SBJICHUHN, TPOUCXOISIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U
YCKOPEHHOM JIBDKEHUU OTHOCUTEIBHO
KaOuHeTa (HU3UKU.

JleficTBHS ¢ BEKTOpaMH CHJI: BHITIOJIHEHUE
3aJIaHUH TI0 CJIOKEHUIO ¥ BEIYMTAHUIO
BEKTOPOB.

HaGntonenue w/uimym TpPOBEAEHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHHUS
TeJa OT MPUJIOKEHHON K HEMY CHJIBI U MACCHI
Tena.

AHanu3 1 00bSICHEHHE SIBJICHUUN C
UCIIOJIb30BaHUEM BTOPOTo 3aKkoHa HpioToHAa.
Pemmenue 3a1a4 ¢ UCTIOIB30BAHUEM BTOPOTO
3akoHa Hpr0TOHA ¥ MpaBUiia CIOKEHUS CHIL.
OnpeneneHue KECTKOCTU MPYKUHBI. AHATIU3
CUTYallUl, B KOTOPHIX HAOIIOAI0TCS
ynpyrue neopmaiuu, u uX 00ObSICHEHHE C
UCII0JIb30BaHUEM 3aKoHa ['yka.

Pemenne 3a1a4 ¢ UCMONIB30BAaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIBKCHHA OT CHUJIBI HOPMAJIbHOI'O JaBJICHHA.
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OOcyxeHue pe3ynbTaToB UCCIIeI0BaHMUS.
Omnpenenenue ko3pHUIMEHTA TPEHUS
CKOJIBEKCHHS.

M3mepeHue cuibl TPEHUSI TIOKOSI.
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Pemenue 3a1a4 ¢ Mcnoab30BaHuEM (POPMYIIbI
JUTSI CHUTBI TPEHUS CKOJIBKCHUS.

AHau3 IBWKEHUS TE TOIBKO MO
JEHCTBUEM CHJIBI TSIKECTH — CBOOOTHOTO
nagcHus. OObSICHEHUE HE3aBUCUMOCTH
YCKOpPEHHUsI CBOOOHOIO MaJIeHUsl OT MacChl
tena. OIeHKa BEJTUYUHBI CUITBI TATOTCHUS,
JEHCTBYIOIICH MEXTY ABYMS TeaMu (JJis
pa3HBbIX Macc).

AHau3 IBWKCHUS HEOCCHBIX TEJ IO/
JNEUCTBUEM CHWJIBI TITOTEHUS (c
UCIIOJIb30BAaHUEM  JIOTIOJTHUTENbHBIX
MCTOYHUKOB HH(POPMAIIHH ).

Pemenue 3a1a4 ¢ HCIOIB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U GOPMYIIBI IS
pacuéra CUJIbI TSKECTH. AHAIN3
OPUTHHAIIBHOTO TEKCTA, OMUCKHIBAIOIIETO
MPOSIBIICHUS 3aKOHA BCEMUPHOTO TATOTEHUS;
BBITIOJTHEHUE 3a/IaHUM 110 TEKCTY (CMBICIIOBOE
yrenue). HaGnrogenue un o0CykaeHne OmbITOB
0 U3MEHEHUIO Beca TeJla IPH YCKOPECHHOM
JIBUKEHUH.

AHanu3 yclIoBU BO3SHUKHOBEHHS HEBECOMOCTH

U TIEPErPY3KHU.
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Pemienue 3amau Ha OIIpCACIICHNUC B€Ca TCJIa B
pa3iIn4YHbIX YCIOBHUMAX.
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AHanu3  cwi, JEUCTBYIOIIMX Ha  TEJo,

IMOKOAIICECA Ha OIIOPEC.

OnpeneneHue NEHTPA TAKECTU PANUYHBIX TEI
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1.3.

3aKOHBI COXPaHEHHUs

10

Nmnynsc Tena. I3sMenenue
uMIyJibca. IMIysbc CHIIBL.

3aKkoH COXpaHEHHUS
VMMITyJIbCa. PeaxtuBHOE
NBUYKEHHUE.

Mexanuueckast pabota u
MOIIIHOCTh. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBSI3b DHEPTUU U
pabotsl. [ToTeHnManbpHas
SHEPrHUs Teja, MOTHATOTO
HaJl TOBEPXHOCTHIO 3EMJIH.
[loTennuanbHas SHEPrus
CKaTOM MPYKUHBI.
Kunernueckas sneprusi.
Teopema 0 KHHETUUYECKOU
HHEPTUH. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPTUU

HaGmonenne u  0OCyX JA€HHE  OIBITOB,

JEMOHCTPUPYIOIIUX  Tepefadyy  HUMITyJibca
IIPU B3aUMOJICHCTBUM TE€JI, 3aKOH COXPaHECHUS
UMITyJIbCa TIpU  aOCOJIOTHO YIPYTOM U
HEYIPYroM B3auMOJCHCTBHUH TEJl.

AHanu3 cuTyalui B OKpYKarIiei )KU3Hu ¢
UCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacno3naBanue siBIICHHS] PEAaKTUBHOTO
JIBIDKCHHUS B TIPUPOJIC U TEXHUKE.

[IpumeHeHne 3aK0HA COXPAHECHHS UMITYJIhCA
JUTs pacuéTa pe3yIbTaTOB B3aUMOJICHCTBUS TET
(Ha mpuMepax Heynpyroro B3auMoIeHCTBHUS,
YIPYTroro EHTPAIbHOTO B3aUMOJIEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemenue 3a1a4 ¢ HCOIB30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCa.

Omnpenenenue pabOThI CUITBI YIPYTOCTH

IpU NOABEME IPy3a C UCIIOIB30BAHUEM
HEMOJIBI)KHOTO U TTOABUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3MepeHne moTeHIHATbHON SHEPTUH YIIPYTO
neopMUpOBAHHOMN MPYKUHBI.
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M3MepeHne KUHETUYECKOU SJHEPTUM Tejla I10
JUIMHE TOPMO3HOI'O Iy TH.

DKCNEPUMEHTATIBbHOE CPABHEHUE U3MEHEHUS
MMOTCHUIUAIBHON U KHHETUUYECKOW IHEPTUM Tela
MIPU IBUKEHUM 110 HAKIIOHHOM TUIOCKOCTH.
DKCNepUMEHTaIbHAs TPOBEPKa 3aKOHA
COXPAaHEHUs MEXaHUUYECKOU IHEPTUU TIPH
CcBOOOIHOM majieHuu. [IprumeneHue 3akoHa
COXpaHCHUS MEXaHUYECKOW YHEPTUM IS
pacyéra NOTEHIUAIIBHON U KUHETUYECKON
sHEpruu teia. Pemenne 3anay ¢
HCTIOJIb30BAHUEM 3aKOHA COXPAHEHUS
MEXAHUYECKOU SHEPTUU

Uroro no pazneny

40

Pa3ges 2. Mexanndeckue Ko

JI€0AHUSA U BOJTHBI

2.1

Mexaanueckue
KoJIcOaHus

7

KonebarenpsHo€E NBUKEHUE.
OCHOBHBIE XapaKTEePUCTUKU
KOJIeOaHUM: TIEPUOI,
4acToTa, aMILUTUTY/IA.
MaremaThdeckui u
NPY>KUHHBIA MasTHUKHU.
[IpeBpaienue sHeprun
pu KoJieOaTeIbHOM
JBIDKCHHH.

3aTyxaroiue KojeOaHusl.
BoiayxaeHHbIe KOJI€OaHNS.
Pe3onanc

HaoOmronenue kosie0anmii o1 J1eiCTBUEM CHIT
TSOKECTHU U YIIPYTOCTU U OOHAPYKCHHE
MO00HBIX KOJICOaHUI B OKPYKAIOIIEM MHUDE.
AHanu3 KojebaHuil rpy3a Ha HUTH U Ha
npyxune. OnpeaeeHne 4acToTbl KoJaeOaHuu
MaTeMaTHIECKOTO U MPYKUHHOTO
MasITHUKOB.

Habmronenue v 0ObSICHEHHE SBIICHUS

pe3oHaHca.
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HccnenoBanne 3aBUCUMOCTH NIEpUOAA
KOJIeOaHUM MOJIBEIICHHOT0 K HUTH Tpy3a
OT JJINHBI HUTH.

[TpoBepka HE3aBUCUMOCTH TIEPHOJIa KOJIEOAHHit

rpy3sa, IoABCUHICHHOI'O K JICHTC, OT MACChI I'py3a.

Hab6mronenue u o0CyX1I€HUE OTBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTD Ieproa
KoJIeOaHU MPYKMHHOTO MasiTHUKA OT MacChl
rpy3a 1 *KECTKOCTH MPYKUHBI.

[TpuMmeHeHnEe MaTEMATHIECKOTO U TPYKUHHOTO
MasITHUKOB B KA4ECTBE MOJICNICH ISl ONMCAHUS
KOJIeOaHUl B OKPYIKaIOIIEM MUPE.

Pemenue 3ama4, CBI3aHHBIX C BRIYUCICHHEM
WJIM OLICHKOM 4acTOThI (1epuoza) KkoueOaHui
H3mepenue yckopenus c60000H020 nadenus
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2.2 | MexaHnudeckue 8 Mexanuueckue BOJIHBI.
BOJIHBI. 3BYK CBolicTBA MEXaHMYECKHUX
BoJH.  IIpomonbHBIE M
MoIepeyHble BOJIHBIL. J[inHa
BOJHBI U CKOpPOCTb €€
pacnpoCTpaHEHUs.

MexaHnuueckue BOJIHBI B
TBEPIOM TEJIE,
CEMCMHUYECKHE BOJIHBI.
3ByK. [ pOMKOCTB 3ByKa U
BBICOTA TOHA.
OtpaxkeHue 3ByKa.
HNudpazpyk u
YIIBTPa3BYK

OOHapy’KeHHE U aHAJTU3 BOJHOBBIX SIBIICHUI B
OKpPY’KaroIleM MHUpE.

HabGntoneHnue pacnpocTpaHeHuUst
MIPOJIOJIBHBIX U TOTICPEYHBIX BOJH (HA
MOJIEJIN) U OOHAPYKEHUE aHATIOTUUHBIX
BUJIOB BOJIH B IPHUPOJIE (3BYK, BOJHBI Ha
BOJIc). BerunciieHre ITMHBI BOJTHBI U
CKOPOCTH PacIpOCTPAHCHUS 3BYKOBBIX BOJIH.
DKCIIepUMEHTAIILHOE ONPE/ICIICHNE TPaHUI
YaCTOTHI CIBIIIAMBIX 3BYKOBBIX KOJICOAHUH.
HaOroieHre 3aBUCHMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHUCIIE, C UCTIOIH30BAHHEM
MY3BIKaJIbHBIX HHCTPYMEHTOB). HaOmronenne
U 00BSICHCHHE SIBIICHUS aKyCTHIECKOTO
pe3oHaHca.

AHanu3 OpUTrMHAIBLHOTO TEKCTA,
MOCBSIIIEHHOTO UCTIOIB30BAHUIO 3BYKA (MITU
yIbTPa3ByKa) B TEXHUKE (IXOJIOKALIUS,
YIBTPAa3BYK B MEIULIMHE U JIP.); BBIIIOJHEHUE
3aJlaHUM TIO TEKCTY (CMBICIIOBOE YTEHHUE)

Uroro no pazneny 15

Pasznea 3. 3.]ICKTp0MaFHI/ITHOG moJie¢ H 3JICKTPOMArHUTHBIC BOJIHDBI

70



3.1

DIIEKTPOMAarHUTHOE
noJie u
AIEKTPOMArHUTHBIE
BOJIHBI

DIJIEKTPOMArHUTHOE TIOJIE.
DIJIEKTPOMATrHUTHBIE BOJIHBI.
CBoiicTBa
3JIEKTPOMArHUTHBIX  BOJIH.
[Ixama 3JIEKTPOMAarHUTHBIX
BOJIH. Hcnonp3oBanue
3JIEKTPOMArHUTHBIX  BOJH
JIJISI COTOBOM CBSI3H.
DJIEKTpOMarHUuTHas MpUpojia
ceeta. CkopocTh  CBerTa.
BosHoBBIE CBOMCTBA CBETa

[TocTpoenue paccykaeHui, 000CHOBBIBAIOIINX
B3aUMOCBSI3b JIEKTPUUECKOTO U MarHUTHOTO
IIOJIEH.

DKCIEPUMEHTAIBHOE U3YYCHUE CBOMCTB
AJIIEKTPOMArHUTHBIX BOJIH (B TOM YHUCJE C
MOMOIIIBI0 MOOUIILHOTO Teie(oHa).

AHanu3 peHTT€HOBCKUX CHUMKOB
YeJI0BEYECKOTI0 OpraHu3Ma.

AHau3 TEKCTOB, ONMUCHIBAIONINX TTPOSIBJICHUS
AIIEKTPOMArHUTHOTO U3JIYUYEHUS B IPUPOJIE:
YKUBBIC OPTaHU3MBbl, U3JTYYEHUS HEOCCHBIX TEJ
(CMBICIIOBOE UTEHHE).

Pacno3HaBaHue W aHaiu3 pa3iIMYHbBIX
MIPUMEHEHHI 3JIEKTPOMArHUTHBIX BOJIH

B TEXHUKE.

N3yuyeHune BOJIHOBBIX CBOMCTB CBeTa. Pemenne
3a/1a4 ¢ UCIOJIb30BaHUEM (POPMYIT ISt

CKOPOCTH JJICKTPOMAI'HUTHBIX BOJIH, JJIMHBI
BOJIHBI 1 4aCTOTHI CBCTA

Hroro no pazneny

Pa3ges 4. CBeToBbIE IBJICHUSA
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4.1

3aKOHBI
pacrpocTpaHeHus
CcBETa

JlyueBas mozmenb cBera.
Hcrounuku ceera.
[Ipsamonunelinoe
pacrpoOCTpaHEHUE CBETA.
3atmenusa Connna u JIyHBbL.
Otpaxenue cBeta. [1nockoe
3epKajo. 3aKOH OTpa)XEHUs
CBETA.

[Ipenomiienne cBera. 3akoH
npenomiieHus ceeta. [lonHoe

BHYTpPEHHEE OTpaxeHUe
CBETA. Hcnons3oBanue
IIOJIHOTO BHYTPEHHET O

OTpaXCHUA B OIITHYCCKHUX
CBCTOBOdAX

HalntoieHue onbIToB, IEMOHCTPUPYIOITUX
ABJICHUE MPSIMOJIUHEHOTO

pacrpoCcTpaHeHUs CBeTa (BO3HUKHOBEHHE
TEHU U MOJYyTEHHU), U UX UHTEPIPETALUS C
MCIIOJIb30BAHUEM MOHSATHSI CBETOBOTO JIyya.
OOBbsicHEeHHE ¥ MOJICIUPOBAHNE COJIHEYHOTO U
JIYHHOT'O 3aTMEHUM.

HccnenoBaHue 3aBUCUMOCTH yTila OTPAXKEHUS
CBETOBOIO JIy4a OT yIJia MMaJICHUS.

N3yueHne cBOMCTB M300paKeHUs B TIJIOCKOM
3epKaJe.

HabGmonenne u 00bsICHEHHE OIBITOB 110
MOJIYYEHHUIO N300pa)KEHU B BOTHYTOM U
BBINYKJIOM 3epkasiax. Habmonenue u
O0O0BSICHEHHE OTIBITOB IO MPETOMIICHUIO CBETa
Ha TPAHUIE PA3IUYHBIX CPEL, B TOM YHCIIE
OMBITOB C IMOJHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
IIPEJIOMJICHHS OT yTJla MMaJEHUs CBETOBOIO
Jy4a Ha TPaHULIE «BO31YX—CTEKIIOM.
Pacno3zHaBaHue sIBIEHUN OTPAKECHUS U
IIPEJIOMJICHHS CBETA B MIOBCEIHEBHOM KU3HMU.
AHanu3 1 00BSICHEHHE SIBJICHHS ONITUYECKOTO
MHUpaxa.
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Penrenue 3ama4 ¢ UCIOJIL30BAHUEM 3aKOHOB
OTPAKCHUA U MTPCIIOMJICHHA CBCTA
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4.2 | JIuH3bl U ONITUYECKUE 6 JIunza. Xon nyueii B mua3e. | [lonmyueHue n3o0pa>keHuil ¢ TOMOIIbIO
npuoOopsI Onrtnueckas cucrema coOuparouieil 1 paccenBarollei JINH3.
dboToanmnapara, Mmukpockona | OnpeaeneHue GOKYCHOTO pacCTOSHUS U
u Teneckona. ['na3 xkax ONTUYECKON CUJIbI COOMpAIOLIEN JTUH3bI.
OIITUYECKasl CUCTEMA. AHanu3 ycTpoMCTBa ¥ NPHUHIUIIA JEHCTBUS
bauzopykocTh u HEKOTOPBIX ONTHYECKUX MPUOOPOB:
JaTbHO30PKOCTh dboToanmnapaTa, MUKPOCKOIIa, TEJIECKOTA.
M3y4yeHue MoJieu ri1a3a Kak ONTHYeCKOU
CUCTEMBbI. AHAJIN3 SBJICHUNA OJTM30PYKOCTH U
JATbHO30PKOCTH, TIPUHIIAIIA JICHCTBHS
OYKOB
4.3 | Paznoxenue 0enoro 3 Paznoxxenne 6enoro ceeta B | HaGmromeHue pasioxxeHus 6e1oro cBera
CBETa B CIIEKTP cnektp. OnbiTel HetoTOHA. B CIIEKTD.
Croxenue CleKTpalbHbIX Hab6roieare u 00bSICHEHHE OIBITOB T10
1BeTOB. Jlucnepcus cBeTa MOJIYYEHHIO OEJIOTO CBETa MPH CII0KECHUH
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 0ObSICHEHHUE OIBITOB T10
BOCHIPUSITHIO I[BETA MTPEIMETOB MPHU UX
HAOJIIOICHUH Yepe3 I[BETOBBIC (PHIIHTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15

Paznen 5. KBanroBble sIBJIeHUSA
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5.1

Hcenyckanue u
IIOTJIOLIECHUE CBETA
aTOMOM

Oneitet  Pesepdopna  u
IJIaHETapHas MOJEIb aTOMa.
Mopnens atoma bopa.
Hcnyckanue 1 noriaonieHue

Oo6cyxnaenue 1enu onsiToB Pesepdopaa no
MCCIICJIOBAHHUIO aTOMOB, BBIIBI)KEHUE TUIIOTE3
0 BO3MOXKHBIX Pe3yJIbTaTaxX OMBITOB B
3aBUCHUMOCTH OT IIPEANOIaraeMoro CTpOeHuUs

cBera  aToMOM.  KBaHTHI.
JIuHelyaTeie CIIEKTPBI

aTOMOB, (h)OPMYJUPOBAHKE BHIBOJIOB U3
PEe3yJAbTaTOB OIBITOB.

OO6cyxaeHne NpoTUBOPEUni MIaHeTapHON
MOJIEJIM aTOMa U OCHOBAHUU JJIsl TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTaX IJIEKTPOHOB.
Habutonenue CriiomHbIX U TUHEHYaThIX
CIIEKTPOB M3JIyYEHHUs PA3IMYHBIX BEILECTB.
OOBbsicHEHUE JIMHENYAThIX CIIEKTPOB U3ITyUEHUS
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5.2

Ctpoenune aToMHOTO
saapa

PannoaktuBHOCTH. Alb(a-,
Oera- 1 raMMa-U3IyYEHUsI.

CrpoeHue aTOMHOrO sjapa.
Hyxnonnas MOJIEJIb
atroMHOro sapa. HM3otomsl.
PannoaktuBHbBIE

[IpeBpaLLECHUs. ITepuon
IoJypacnaja aTOMHbIX s1ep

OOcyxaeHre BO3MOXKHBIX THIIOTE3 O MOJEISAX
CTPOCHHUS fAJIpa.

Omnpezenenue coctasa sep Mo 3a1aHHBIM
MaCCOBBIM M 3apsJIOBBIM YHCIIAM U IO
MIOJIO)KCHHIO B TIEPUOINICCKON CUCTEME
HIIEMEHTOB.

AHanu3 U3MEHEHHsI COCTaBa siipa v €ro
TIOJIOKCHHMSI B TICPHOUICCKOMN CHCTEME

IIPH O-PAJTHOAKTHBHOCTH.

HccnenoBanue TPEKOB 0-9aCTHII IO TOTOBBIM
dboTorpadusim.

OOHapyKeHUe 1 U3MEPEHUE PaTUAIIIOHHOTO
(doHa ¢ TOMOIIBIO T03UMETPA, OIIEHKA €T0
UHTCHCHUBHOCTH.

Ananu3 OMOJIOTHIECKUX U3MEHEHUH,
NPOUCXO/SIIINX  TIOJ  JIEHCTBUEM
PaJIMOAKTUBHBIX U3TyUCHUH.

Hcnonp3oBaHue paJHOaKTUBHBIX U3JIYYEHUN B
MEIULHE
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5.3 | SlnepHble peakuuu 7 SnepHble peakuun. 3aKOHbl | PemeHue 3aja4 ¢ UCMOIb30BAHUEM 3aKOHOB
COXpaHCHUA 3apAZI0BOrO 1 COXpAaHCHMS MaCCOBBIX M 3apsSJIOBBIX YHUCETT HA
MacCOBOTO YHCEIl. DHEPTHS | ompejielieHHe Pe3yIbTaTOB AIEPHBIX PEAKIIHIL;
CBA3H aTOMHBIX A71ep. CBA3b | apanys BO3MOKHOCTH MM HEBO3MOKHOCTH
Maccel ¥ dHepruu. Peakiuu S7IEpHOI PeaKIHH.
CUHTE3a U JCIICHUS SIEp.
a Acp O1neHKa PHEPTUM CBA3H SAEP C UCIOIB30BAHUEM
Uctounuku sneprun CoiHila . .
. dbopmynbl DUHIIITEHHA.
v 3BE31. SnepHad
sHepretuka. JleficTBus OO6cyxaeHne NepCreKTUB UCTIOIb30BAHUS
PATHOAKTHBHBIX H3TycHui | Y/ PABIAEMOro TEpMOs/IEPHOrO CHHTE3a.
Ha JKHBBIE OPrAHH3MbI OO6cyxaeHre MPEeUuMYIIECTB U YKOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C SICPHON IHEPTETUKON
Utoro no pazneny 17

IToBTOPUTEIBLHO-0000 AU MOTYJIb
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IToBTOpEHUE 1
000011eHNEe
COJIEpKaHus Kypca

busuku 3a 7-9 Kiaccl

Cucremaruzanus u
0000111eH1Ee TPEMETHOTO
COJIEp’KaHUs U OIbITa

TSI TebHOCTH,
npuoOpPEeTEHHOTO TPH
U3yYeHUH BCETO Kypca
($U3HKHN OCHOBHOI'O
o01ero oOpa3oBaHus.
[TonroroBKa K OCHOBHOMY
rOCyJJapCTBEHHOMY
9K3aMeHy Mo (QU3MKe s
oOyJarommxcs,
BBIOPABIINX 3TOT YUCOHBIN
npeaMeT

BoinonHenne yueOHbIX 3aaHUi, TPEOYIOIMX
JEMOHCTpAlU KOMIIETEHTHOCTEN,
XapaKTEPU3YIOUIUX €CTECTBEHHOHAYUYHYIO
rPaMOTHOCTA:

— MIPUMEHEHMS TIOJIYYEHHBIX 3HAHUI

JUTsl HAYYHOTO OOBsICHEHUSI (PU3UUECKUX
SABJICHUW B OKPYKAIOLIEH NIPUPOJE, B
MOBCETHEBHOM )KM3HU U BBIABIECHUS
(bu3HUECKUX OCHOB psJia COBPEMEHHBIX
TEXHOJIOT UM,

- IMPUMCHCHUSA OCBOCHHBIX
SKCIICPUMCHTAJIBHBIX YMGHI/Iﬁ JJIA
HCCIICAOBaHUA (1)I/I3I/I‘{€CKI/IX HBHGHHﬁ, B
TOM YHCJIC OJIA ITPOBCPKU T'HMITIOTE3

Y BBISIBJICHUS 3aKOHOMEpPHOCTEU. Pemenne
pacy€THBIX 3a7a4, B TOM YHCIIE
MPEANoIaraoux UCIoIb30BaHNe (PU3MUECKIX
MOZEJIEN U OCHOBAaHHBIX HA COJIEPHKAHUU
Pa3TUYHBIX Pa3aesioB Kypca QU3HUKH.
BerlnoHeHUE U 3a11uTa TPYyNIOBBIX WIH
WHJMBHUIYaJbHBIX IPOCKTOB, CBSI3aHHBIX C
coJiep KaHueM Kypca (pu3uku

Uroro no pazneny

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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