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[MOSACHUTEJIbHAA 3AIINCKA
Pabouasi nporpaMma cocTaBjieHa HA OCHOBAHUH:

eHa ocHoBe D3 Ne273 ot 29 nekabpsa 2012 roga «O6 obpa3zoBanuu B PDO» (B
JEeUCTBYIOIIEH peaaKIIM);

e®O['OC OO0, yTBEepKIECHHOIO MNpUKazoM MUHHCTEPCTBA MPOCBELIEHUS
Poccuiickoit @eneparuu ot 31.05.2021 1. Ne287 (B AeHCTBYIONICH peIaKIIUN);

eDOIl OO0, yrBepxkaeHHot IlpukazoM MuHUCTEpCTBA  MOPOCBEUICHUS
Poccuiickoit ®enepaunn ot 18.05.2023 Ne 370 "OO yTBepkIAeHUU
benepanbHOM 00pa3oBaTENbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3zoBaHus"
(Bapeructpuponan 12.07.2023 Ne 74223);

e¢OCHOBHOI 00111€00pa30BaTENbHON MPOTPaMMbl OCHOBHOIO 00IIIEr0 00pa3oBaHus
(manee — I[Iporpamma) MyHUIIUITANBEHOTO OIOIKETHOTO 00IIIE00pa30BaATEIHLHOTO
YUPEKICHUS CpeaHer mKobl Ned

e YyeOubiii Tuian MBOY COIII Ne 4.
[Ipu peanuzanuu nporpamMmbl OyAYyT YYTEHBI IICHXOJIOIMYECKHME OCOOCHHOCTH
oOyuatrommuxcs ¢ 3I1P (Bapuant 7.1):
- 3aTPyJHEHUST B YCBOEHMM Yy4e€OHBIX MporpamMm, OOYCIIOBJIEHHbIE
HEJOCTATOYHBIMU  [MO3HABATENbHBIMUA  CIIOCOOHOCTSIMU,  CHEUU(PUUECKUMU
paccTpoiicTBaMM ICHUXOJOTHYECKOrO Pa3BUTHS (IIKOJBHBIX HABBIKOB, peUHd U
ap.);
- HApYUICHUSIMU B OpraHU3alyy JeATEIbHOCTH U/UIIM TOBEACHMUS;
- HEJIOCTaTK! B (DOPMUPOBAHUH BBICIIIUX MICUXUYECKUX (HYHKIIHIA,
- 3aMEMJIEHHBI TeMn JUO00 HEPAaBHOMEPHOE CTAHOBJIEHHWE IO3HABATEIBHOM
NEeATEIbHOCTH, TPYIHOCTH MPOU3BOJILHON CaMOPETYJISLINH;
- BO3MOJKHbBIE HApYILICHUSI PEYEBOU U MEJIKOM PYYHOU MOTOPUKHU, 3PUTEIBLHOIO
BOCITPUSATHS u IPOCTPAHCTBEHHOMN OpPUEHTUPOBKH, YMCTBEHHOMN
paboTOCTIOCOOHOCTH U AMOITMOHAIBHOU C(HEpHI.
OOpazoBaTenbHas JACSATENBHOCTh W TeKyllas (MPOMEXYTOYHOM arrecTalnuu
MPOBOJUTCA C Y4ETOM cHeHU(UKH YCBOEHHUS 3HAHWUW, YMEHHM W HaBBIKOB

obOyuarorumucst ¢ 3P ¢ ydyerom Temma y4eOHOUW pPabOTHI («IIOMIATOBOM)»



pEeabIBICHUN MaTepuana, J03UPOBAHHOM OMOIIU B3pOCIIOTO,
UCIOJB30BaHUM  CHEIHUATbHBIX  METOJIOB,  INPUEMOB M  CPEACTB,
CIIOCOOCTBYIOLIUX KaK OOIIEMY Pa3BUTHIO O0YUYaIOIIErocs, TaKk U KOMIIEHCAIIUU
WHIMBUTYyaIbHBIX HEIOCTATKOB Pa3BUTHS); 00ECTICUCHUEM HWHIWBHIYaIbHOTO
TeMIla OOydYeHHs W NPOJBMKEHUS B OOpa30BATEIHOM IPOCTPAHCTBE MJIS
obyuarommuxcs ¢ 3I1P.

[Ipu mpoBegeHUM arrecTallid HEOOXOIUMO CO3/1aBaTh CIECIHMAJIbHBIE YCIOBUS
1151 ooyuatroruxcs ¢ 311P:

* Ocobas ¢opma opraHuzanuu arrecranuu (B MaJod  TpyIIIE,
WHIUBUYAIbHYI0) C Y4€TOM OCOOBIX 00pa3oBaTeNIbHBIX MOTPEOHOCTEH U
WHJMBUAYAIBHBIX 0COOCHHOCTEH oOyyvaromuxcs ¢ 3I1P;

* [IpuBblyHas 0OCTaHOBKA B Kjacce (MIPUCYTCTBUE CBOETO YUUTENS, HATUYUE
IOPUBBIYHBIX [JI1 OOYYalOMIMXCA MHECTHMUYECKHX OIOp: HAIVISIIHBIX CXEM,
111abJIOHOB OOIIETO XO/1a BBIMIOTHEHUS 3a/IaHUl );

* [IpucyTcTBUE B Hayane padOThI 3Tana O0IIe OpraHu3aluu A TENbHOCTH;

e AJanTupoBaHUME HHCTPYKUUHU C YYETOM OCOOBIX 00pa3oBaTeNIbHbBIX
noTpeoHOCTEHN

U MHANBUAYATBHBIX TpyaHOCTEH oOy4arommumxcs ¢ 3I1P:

Ilpu HEOOXOIMMOCTH aNanTUPOBAHUE TEKCTa 3aJaHHs C YYETOM OCOOBIX
o0pa3oBaTeIbHBIX

MOTPEeOHOCTEN U MHAMBUAYAIBHBIX TpyAHOcTel oOydarommxcsa ¢ 3IIP (Oonee
KpynHbIA mpudT, 4YETKOE OTrpaHUYEHUE OJHOTO 3aJaHus OT JIPYroro;
yrporieHue GopMyIupPOBOK 3aJaHuUs 110 TPAMMATHUYECKOMY U CEMaHTHYECKOMY
o(OpMIICHUIO U JIp.);

* Tpu HEOOXOAMMOCTH mpenocTaBieHue AU EPEHIIMPOBAHHON MOMOIIIN:
CTUMYJIUPYIOLIEH

(omoOpeHue, HSMOIMOHAJIBHAS TMOJJEPKKA), OpraHU3yroIleH (MpUBJICUCHUE
BHUMAaHUsI, KOHIICHTPUPOBAHHWE HA BBHIMIOJIHEHUW PAOOTHI, HAIIOMUHAHHE O
HEO0OXOMMOCTH CaMOTIPOBEPKHU ), HAMIPABIISIONICH (TTOBTOPEHUE U Pa3bsICHEHUE
WHCTPYKIIMH K 33JaHUI0);

* YBCIIMYCHUC BPECMCHU HaA BBIIIOJIHCHHUC BaHaHHﬁ;



* BO3MOXXHOCTb OpraHu3auu Kopotkoro mnepepeiBa (10-15 mwun) mnpu

HapacTaHUU B MIOBEJICHUHN peOCHKA MPOSIBICHUI YTOMIICHHS, HCTOILEHUSI.

dusuka SBIAETCA CHCTEMOOOPA3yIOMIMM IS  €CTECTBEHHO-HAy4YHBIX  y4eOHBIX
NPEeIMETOB, TOCKOJbKY (DU3UYECKHME 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB U SIBICHUM,
U3y4aeMbIX XMMHEH, Ouosoruen, actTpoHoMueil u ¢puznyeckoil reorpadueit, BHOCUT BKJaJ B
€CTECTBEHHO-HAYUYHYIO0 KapTHHY MHpa, IPEIOCTABIIAET Hanboee sAcHble 00pa3iibl MPUMEHEHNUS
HAyYHOTO METO/a MO3HAHUS, TO €CTh CII0CO0a MOTYYeHHsI TOCTOBEPHBIX 3HAHHUM O MHpE.

Opna U3 rIaBHBIX 33134 (GU3NYECKOTO 00pa30BaHUA B CTPYKTYype 001Iero oOpa3oBaHMUs
COCTOMT B ()OPMHPOBAHHHM €CTECTBEHHO-HAYYHOM TPaMOTHOCTH M HHTEpeca K HayKe Yy
00yyarommxcs.

Ilenn m3ydeHus (U3MKH HAa ypOBHE OCHOBHOTO OOINEro OOpa30BaHUS OIpPENETCHBI B
Konuenuuu npenojgaBanus yueOHoro npeamera «dusmka» B 00pa3oBaTelIbHbIX OpraHU3aIMIX
Poccuiickoit ®epnepanuu, peanu3yoOlUX OCHOBHbIE OOLIE00pa30BaTENbHbIE MPOrPAMMBI,
yTBepxkAEHHON pemenneM Koimmernm MunucteperBa npocsemenus: Poccuiickoit @enepanuu
(npotoxoit ot 3 aexadbps 2019 r. Ne [1K-48H).

Lenu nzydyenus: Gpusuku:

npUOOpETeHNE UHTEPECa U CTPEMIICHUS 00YUAIOIIUXCSl K HAYYHOMY U3YYEHUIO TPUPOJIBI,
Pa3BUTHE X MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEJICTAaBICHUH O HAYYHOM METOJAE TO3HaHUsA U  (HOPMHUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIUM SIBJICHUSIM;

(opMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KAK PE3YJIbTaTa M3YyUYEHHUS] OCHOB CTPOECHHS
MaTepuu U PyHJAaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUe MPEACTABICHUNA O poiu (DU3UKU ISl PA3BUTUSA JAPYTHMX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TMPEACTABICHUN O BO3MOXKHBIX cdepax Oyaymeld mnpodeccuoHaIbHOMN
JESTEIbHOCTH, CBA3aHHOW ¢ (DM3MKOHM, MOATOTOBKA K JaJbHEHIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUHU.

JlocTikeHrne JTHX IeJied TporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMs 00E€CTIEYNBACTCS PELICHUEM CIIEIYIOIINX 3aa4:

npUOOpETeHNE 3HAHUM O JUCKPETHOM CTPOEHUU BEIIECTBA, O MEXAaHUYECKUX, TETUIOBBIX,
AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

NpUOOpETEeHUE YMEHH  OMUCHIBAaTh U OOBSCHATH  (DU3WUYECKUE  SIBJICHUSA C
HCIIOJIb30BAHUEM TOJTYYEHHBIX 3HAHUI;

OCBOCHHME METOJOB PpEIICHHUsS] MNPOCTEHIIMX pPacuy€THBIX 3a7ady C HCIOJIb30BaHUEM
(dbuznyeckux Mojiesiel, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUI HAOII0aTh MPUPOIHBIC SIBJICHUS M BBITIOHATE OIBITHI, TA00pAaTOPHBIE
paboThI ¥ SKCIEPUMEHTAIIbHBIE UCCIIEIOBAHUS C UCTIOIB30BAHUEM U3MEPUTENLHBIX MPUOOPOB;

OCBOCHHE MPUEMOB pabOThl C HHPOpMAIUEH (HUIUIECKOTO CONEpIKAHMS, BKIOYAs
HH(DOPMAIIUI0O O COBPEMEHHBIX JOCTIKCHMSIX (DU3UKU, aHAIW3 M KPUTHYECKOE OIICHUBAHUE
uHpopmanuu;

3HAKOMCTBO cO cdepamu  mpodecCHOHATBHOW  JESITENIbHOCTH,  CBSI3aHHBIMU C
(GU3UKON, U COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JIOCTHXEHUSX (PH3NUECKOn
HayKH.

Ha usyuenue ¢usuku (6a30BbIi YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUS
otBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 vaca B Hezel0), B 8 kiacce — 68 yacos (2 Jaca



B Henento), B 9 kimacce — 102 yaca (3 gaca B Hefienio).

COJEPXAHUE OBYUYEHUA

5 KIIACC

Paznen 1. ®usuka u €€ poap B NO3HAHUU OKPYKAIOIIETO MUPA

®usuka — HayKa o npupone. SBnenus npupoapl. usnyeckue SBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznueckre BennunHbl. M3Mepenue ¢puznueckux BenuruH. Ou3nyeckue npuoopsI.

[TorpemHocTh U3MEpEeHU MexayHapOo Has CUCTEMA €UHHII.

Kax ¢usuka u npyrue ecTecTBEHHbIE HAYKW M3Yy4aloT NMpupoay. EcrecTBeHHO-Hay4YHBIN
METOJi TO3HaHWS: HAOJIOJEHUE, TOCTAaHOBKA HAYYHOTO BONPOCA, BBIIBHIKEHHE THUIIOTE3,
AKCIIEPUMEHT 10 TMPOBEpPKE TuUMNoTe3, OObACHEHHE HabmomaeMoro sBiaeHus. OnucaHue
(bu3MYeCcKUX SIBICHHUH C MOMOIIbIO MOJIETIEH.

JleMoHCcTpanuu

MexaHnueckue, TEIIIOBBIE, JJIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

duznyeckre MpuOOphl U MPOLENypa MPSAMBIX H3MEPEHH aHAIOTOBBIM M LU(PPOBBIM
IpUOOPOM.

JlaGopatopHbie pabOThI U OTIBITHI

OnpeneneHue 1EeHbl JI€JEHUS IIKaJIbl HU3MEPUTENbHOro mnpubopa. HM3mepenue
pacCTOSTHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPAOTO Tena. OnpenesaeHue pa3MepoB MajibIX TE.

N3mepenue Ttemneparypbl IOpU MOMOIIM KUAKOCTHOTO TEPMOMETpa U JaTyuKa
TEMIIEpaTyphl.

IIpoBeneHne HcCIENOBaHUSA IO IPOBEPKE THUIIOTE3bl: JAJIBHOCTH IIOJIETA IIApHUKAa,
MYLEHHOTO0 TOPU30HTAIIBHO, TEM OOJIbILE, YeM OOJIBIIIE BHICOTA ITyCKa.

Paznen 2. [lepBoHavanbHble CBEACHUSI O CTPOCHHUH BELIECTBA

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJIBI, MX pa3Mmepbl. OIBITHI, JOKA3bIBAIOIINE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JIBmxkeHne yactul BemecTBa. CBS3b CKOPOCTH JBMKEHHMS YacCTHI] C TEMIEpPaTypoil.
BpoynoBckoe aBwxkenue, auddysus. BzaumonaeilcTBUe YacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, JKHAKOCTEM W  TBEPABIX
(kpucTayimyeckux) Teia. B3auMocBsI3b MeXAy CBONCTBaMM BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BO/IbI.

JleMoHCTpauuu
Hab6nronenue 6poyHoBckoro npmkenus. Habmonenue nuddysum.
Ha6nronenue SBJICHUM,  OOBICHSIOMUXCS TMPUTHKEHUEM WIH

OTTAJIKNBAaHHUEM YaCTHUI] BEIIECCTBA.

JlaGopatopHbie pabOThI U OTBITHI

OrneHka auamMeTpa aToMa METOJI0OM psioB (C ucnosib3oBaHueM (otorpaduii). OnbITh 1O
HaOJTI0JICHUIO TEIJIOBOTO PACIIUPEHUS ra30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKCHMUS.

Pazgen 3. JIBukeHue U B3auMOJICHCTBUE TE

Mexanuueckoe aBuxkeHue. PaBHOMepHOe M HepaBHOMepHoe MABWKEHHE. CKOpPOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JABUKEHHUH. Pacy€T myTH 1 BpeMEHHU JIBUKEHUS.



SBneHne uHEpuMU. 3aKOH HMHEpUMHU. B3auMonencTBHE TEN KaKk MPUYMHA W3MEHEHHS
CKOpPOCTHM [JBM>KEHHMsI Tesl. Macca kak mepa WHEpTHOCTH Tena. IInotHocts BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BELIECTRA.

Cuna kak xapakTepucThka B3aumoneuncTBua Ten. Cuia ympyroctd M 3akoH [yka.
N3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIEHHME TATOTEHHS M cuia Tshkectu. Cuia
TSDKECTH Ha Jpyrux raHerax. Bec tenma. HeBecomocTs. Clio)eHHe Cuil, HApaBJIEHHBIX IO
oHOM npsiMoii. PaBHoaelcTByromas cuil. Cuna TpeHus. TpeHne CKONbXKEHHS U TPEHUE MOKOSL.
Tpenue B mpupoae U TEXHUKE.

JleMoHCcTpanuu

HaGmonenne MexaHM4eckoro JABMKEHUS Tena. M3MepeHne cKOpoCTH MPSMOIMHEHHOTO
nBrkeHus. Habnrogenue siBeHUsT MHEPLIH.

HaGmonenne u3MeHEHHsT CKOpPOCTH TNMpH B3auMojeicTBuu Ten. CpaBHEHHE Macc IO
B3aMMOJICHCTBHIO TEIL

CrioxeHune CHll, HalpaBJICHHBIX 10 OJHOW MPSMOM.

JlaGopatopHbie pabOThI M OIBITHI

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JABMXKEHUS (IIapuKa B JKUJIKOCTH, MOJEIH
AJIEKTPUYECKOTO aBTOMOOWMJIS U TaK Jajiee).

Omnpenenenue cpeaHEl CKOPOCTH CKOJBXKEHHs Opycka WIM IIapuka IO HaKJIOHHOM
IIJIOCKOCTH.

Ornpenenenne mI0THOCTH TBEPAOTO TeNA.

OnebITHl, 1EMOHCTPUPYIOLIME 3aBHCUMOCTh pacTsDKeHHs (nedopmariii) MpYy>KUHBI OT
MIPUIIOKEHHOU CHIIBL.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTbh CHJIBI TPEHHUSI CKOJBXKEHUS OT Beca Tela U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBiienue TBEPABIX TEII, ) KUIKOCTEU U Ta30B

HaBnenue. CnocoObl yMeHBIIEHUS W yBEIMYEHHs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTh [JaBJe€HMs Tra3za OT 00béMa, Temmneparypbl. Ilepenada mnaBneHus TBEPIBIMU
TeJaMH, KUIAKOCTAMU M razamu. 3akoH llackamsa. IITHeBMartnuyeckne MamuvHbl. 3aBHCHUMOCTD
JaBJICHUS KUJIKOCTH OT riyOouHbl. ['mapocratmueckuil mapanokc. CooOIaromumecs: cocyibl.
['mnpaBnuyecKkre MEXaHU3MBI.

Atmocdepa 3emnn u atmochepHoe naBieHue. [IpuuMHBI CyIIeCTBOBaHMS BO3AYIIHOMN
ob6onouku 3emnu. OnbiT Toppuuennu. M3mepenue arMocpepHOro AaBiieHHs. 3aBUCHUMOCTD
aTMOC(EpPHOro JaBJIEHUS OT BBICOTBI HaJ YypoBHeM Mops. I[Ipubopsl g u3MepeHus
aTMOCc(epHOro TaBJICHUS.

JlelicTBUE KMAKOCTA W Ta3a HAa TMOrPYyKEHHOE B HUX TeJO. BbITankuparomas
(apxumenoBa) cwia. 3akodH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

JleMoHcTpanuu

3aBUCUMOCTB JABJIEHUA ra3a oT TeMneparypsl. llepegada naBneHust KUIKOCTHIO U Ta30M.

Coobmatomuecs cocynbl. ['mapaBnuueckuii npecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO ABICHUS.

3aBHCHMOCTh BBITAJIKMUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHONW YACTH TeJla U IIIOTHOCTH
KHUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcaoBue — maBaHuA — TEN: IUIABaHWE WM [IOTPY)KEHUETEN B

3aBUCUMOCTH OT COOTHOIIEHMS TUIOTHOCTEH T€Ja U )KUJIKOCTH.

JlaGopatopHbie pabOTHI U OTBITHI

HccnegoBanne 3aBUCMMOCTH Beca Tejla B BOJe OT 00bEMa norpy;xéHHcG)ﬁ B



JKHJIKOCTh YaCTH TeJa.

OnpeneneHue BBITAIKUBAIONIECH CHIbL, JCWCTBYIOIIEH Ha TEJO, IMOrPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIONIEH CHJIbI, JCHCTBYIOIIEH Ha TEJO B
JKHJIKOCTH, OT MAacCCHhI TeJa.

OnbIThl, TEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKMBAIOIICH CUJIBI, JCUCTBYIOIIECH Ha
TEJO B JKHUJIKOCTH, OT 00BbEMa MOTPYKEHHOM B KUAKOCTh YAaCTH Tejla M OT IUIOTHOCTH
YKHIKOCTH.

KoncTpyupoBanue apeomeTrpa WM KOHCTPYUPOBAHUE JIOJKM U OIpeaeieHue eé
IPYy30II0ABEMHOCTH.

Pa3zpnen 5. PaboTa u MOIIHOCTB. DHEPTHs

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MexaHU3MBbI: pbiuar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmiio paBHOBecHs
peiuara. [IlpumeHneHue npaBuaa paBHOBECHS pbhldara K OJIOKY. «30J0TO€ MPABUII0» MEXAHUKH.
KIT mpocteix Mexanu3mMoB. [IpocTeie MEXaHU3MBI B OBITY M TEXHHKE.

Mexannueckas sHeprusi. KuHerndeckas W TOTEHIMalbHas sHeprus. lIpeBpaiieHue
OJIHOTO BUJIa MEXAaHUYECKOM SHEPTUHU B APYroil. 3aKOH COXpAHEHHUS DHEPTUHU B MEXAHUKE.

JleMoHCTpauuu

ITprmepsl TPOCTHIX MEXAHU3MOB.

JlaGopatopHbie paOOThI U OTIBITHI

Onpenenenue paboThI CUJIBI TPEHUS Opyd PaBHOMEPHOM JBUKEHUU
TeJa M0 TOPU30HTAILHON MOBEPXHOCTH.
HccnenoBanue ycinoBUM pPaBHOBECHS phlUara. Nsmepenne KIIJ HaxnoHHOM
IJIOCKOCTH.

N3ydenue 3akoHa COXpaHEHHSI MEXaHUYECKOU SHEPTHUH.



6 KIIACC

Pa3nen 6. TeruioBble IBIICHUS

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM CTPOEHUS BEILIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJ. OIBITHI, MOATBEPKAAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Monenu TBEPAOTO, JKUIKOTO M ra3000pa3HOro COCTOSHUM BemecTBa. Kpucramindyeckue
u amopdueie Terna. OOBICHEHHWE CBOWCTB Ta3oB, JKUIAKOCTEH W TBEPABIX TET HA OCHOBE
MOJIOKEHUI MOJEKYISIPHO-KUHETHUECKON Teopuu. CMmaunMBaHME W KaNWJUISIPHBIC SIBJICHUS.
TeruioBoe paciiupeHue u cxaTue.

Temneparypa. CBsA3b TeMmIepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBH)KEHUS YACTHII.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEW »SHEpruu: Teruionepenada u
coBeplIeHre padoThl. Bubl Teronepeaaun: TEMIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYCHUE.

KonuyectBo TemioTel. YenpHash TEIUIOEMKOCTh BellecTBa. TeriooOMeH M TemiIoBoe
paBHOBecue. YpaBHEHHE TeIIoBoro OanaHca. [lmaBieHue u oTBeplieBaHUE KPUCTATUTMUECKUX
BEIIECTB. YenbHas TemioTa ruiaBienus. [lapooOpa3zoBanue u koujeHcaius. Mcmapenwue.
Kunenue. YnenpHas Teriora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypbl KHUIICHHUS OT
aTMOC(EPHOro JIaBJICHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Ipunuunel paGotel TemnoBbix asurarened KIIJ TemmoBoro asurarensa. TermoBbie
JBUTATENM U 3alIATA OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TEIUIOBBIX MPOIECCaX.

JleMoHCcTpanuu

Habmronenue 6poyHoBckoro ABuxkenus. Habmonenue nuddyzuu.

HaOntonenue siBIeHU cMauyuBaHUsI M KaNWJUIPHBIX siBieHUN. HaOmtoneHue TenaioBoro
paclIMpeHus Tell.

N3menenue naBneHuss ra3za MpU  HU3MEHEHUU 00BEMa u HarpeBaHUM WU
OXJIAXKJICHUH.

[TpaBuna uzMepenus temreparypsl. Buasl Temionepenayu.

OxJtaxkieHue pu COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepiiieHuu paOOThl BHEIIHUMH criiaMd. CpaBHEHHE TETUIOEMKOCTEM
Pa3JIMYHBIX BEIIECTB.

Habmronenne xuneuus.

HaOnronenue nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.

Mopaenu TemIOBBIX JIBUTATEICH.

JlabopatopHbie pabOThI U OTBITHI

OnbITel MO OOHAPYKEHUIO ACHCTBUSI CHJI MOJIEKYJSIPHOTO TpHUTsHKEeHUs. OMBITHI 1O
BBIPAIIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM UJTK caxapa.

OnbITHI IO HAOTIOICHUIO TETTIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI.

Omnpenenenre gaBjIeHUS BO3ayXa B Oa/IOHE IIMPUIIA.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJIICHHSI BO3AyXa OT €ro oOnéMa u



HarpeBaHus WIN OXJIAXKICHUS.

IIpoBepka THUNOTE3bl JUMHEWMHONW 3aBUCUMOCTH JUTAHBI cTonbnka

KUJTKOCTH B TEPMOMETPUIECKON TPYyOKEe OT TEMIIepaTyphl.

Habmronenue m3MeHEHUs BHYTPEHHEW SHEpPruu Teja B pe3ysibTaTe TeIulonepenadyd u
PabOThI BHEIITHUX CHII.

HccnenoBanue siBeHUs TEIUIOOOMEHA MPY CMEIIMBAHUU XOJIOJTHON U TOpsUei BOJIBI.

OrnpeneneHre KoJUYecTBa TeIIOThl, MOJIYYEHHOTO BOJIOM npu TEIoOOMEHe  C
HArpeThiM METAIUIMYECKUM LUIUHIPOM.

Onpenenenue yaenbHON TEMIIOEMKOCTHU BeliecTBa. MccnenoBanue npolecca uCnapeHusl.

OrnpeneneHrue OTHOCUTENBHOM BJIAXKHOCTH Bo3ayxa. OrnpeneneHue yAeabHON TEIIOTHI
IJIaBJICHUS JIbJA.

Paznen 7. DnexTpudyeckre 1 MarHUTHBIE SIBIICHUS

OnekTpuzanus Ten. J[Ba pona siaekTpuuecKkux 3apsaoB. BzaumopelcTBue 3apsKEeHHBIX
ten. 3akoH KysnoHa (3aBUCHMMOCTH CHJIBI B3aUMOJICUCTBHUS 3apsHKCHHBIX TEJI OT BEIMYUHBI
3apsAJI0B U PACCTOSIHUSA MEXKTy TEJIaMu).

DnekTpuueckoe noJie. Hanpssk€HHOCTD 3eKTpruyecKkoro nodis. [Ipunuun cynepno3uunu
ANEKTPUUECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DIEMEHTAPHBIN 3JeKTpuueckuid 3apsan. CTpoeHue
atoma. [I[poBOAHUKH U TUAIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DIJIEKTPUYECKUM TOK. YCJIOBHS CYLIECTBOBAHUSA JJIEKTPUUECKOrO TOKa. M CTOYHMKH
MMOCTOSIHHOTO TOKa. JIeHCTBUSI SJEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUMN TOK B )KUIKOCTSAX U razax.

Onektpudeckass nenb. Cuna ToKa. ONEKTpuyeckoe HamnpspkeHue. ConmpoTUBIICHUE
MPOBOJIHUKA. YJIEIbHOE CONPOTHUBIICHHE BemecTBa. 3akoH Owma sl yyacTKa LEnH.
[TocnenoBaTenbHOE U MapaIeIbHOE COCTUHEHNE TPOBOJHUKOB.

Pabota u MoOHIHOCTH 3JIeKTpUYecKOro Toka. 3akoH Jlxoynga—JleHna. DnekTpuueckue
IETNM ¥ TOTPEOUTENH IEKTPUIECKOM 2Hepruu B ObITy. KopoTkoe 3aMbikaHuMe.

[TocTossHHBIE MarHuThl. B3anMMOJIEMCTBHE MOCTOSAHHBIX MAarHUTOB. MarHuTHOE TmOJ€.
MarauTHoe 1oJjie 3eMJId U €ro 3HauYeHUe 1S KU3HU Ha 3emuie. OnbIT DpcTena.

MarauTHoe noJie INEKTPUYECKOro Toka. [IpuMeHeHue 3MeKTPOMArHUTOB B TEXHUKE.
JlelicTBE MarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM. DJIEKTPOJBUIaTENb IMOCTOSHHOTO TOKA.
Hcnonb30BaHWe DIEKTPOABUrATENIEM B TEXHUYECKUX  YCTPOMCTBAX W HA TPAHCIIOPTE.

Onbitel ®apanesd. fIBiaeHue dnekTpoMarHuTHOM wuHAYKUuU. IlpaBmio Jlenna.
Onektporeneparop. CrnocoObl TONYYEHHUS HICKTPUUYECKOM JHEPTHH. ODJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTUH.

JleMoHcTpanuu

DIIeKTpU3aLUs TEll.

JIBa poma 3MEKTPUUECKUX 3apsAI0B U B3aUMOIECUCTBUE 3aPSKEHHBIX TEJI. Y CTPOMCTBO M
JIEUCTBUE JIEKTPOCKOIIA.

DJIeKTpOoCTaTUYEeCKast HAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsA10B. [[pOBOJHUKY U AUDIICKTPUKH.

MoaenupoBaHHU€E CHIOBBIX JIUHHUM 3JICKTPUYECKOTO NoJIsl. ICTOYHMKHM ITOCTOSTHHOTO TOKA.

JIeiCcTBUS AIEKTPUUECKOTO TOKA. DJIEKTPUUSCKUN TOK B )KUAKOCTU. ["a30BbIi paspsij.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenne BIEeKTpUYECKOTO HANPSsDKEHHS BOJIBTMETPOM. Peocrar u  marasuH
COIPOTUBJICHUN.

BzanMoaencTBrue NOCTOSSHHBIX MarHUTOB.



MonenrpoBaHiue HEBO3MOXHOCTU Ppa3/€I€HUs IOJIOCOB MarHuTa. MoneanupoBaHUe
MarHUTHBIX NOJIEH MOCTOSIHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTtHoe 1ose Toka. DJIeKTPOMarHur.

JleficTBME MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb ITOCTOSHHOTO
TOKa.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOW HHIYyKUUU. OnbiTel Papanes.

3aBUCUMOCTh HANpaBJICHHUS] HMHIYKIHOHHOTO TOKa OT YCIOBUH €ro BO3HHKHOBEHUS.
DNeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

JlabopatopHbie pabOTHI U OTIBITHI

OnpITel 1O HAONIONEHUIO JJIEKTPU3ALMU TEI HHIAYKIMEH W MpPU CONMPUKOCHOBEHUH.
HccnenoBanue AeWCTBUS 3JCKTPUUECKOTO MOJIS HAa MPOBOAHHUKU W AMAIEKTpUKU. COopka u
MIPOBEPKA padOTHI ANEKTPUUECKOM LIETTH MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue Cujibl ToKa. MI3MepeHne U peryanpoBaHue HAMPSKEHMSL.

HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH CHUJIbBI TOKA, MAYHICTO qcpe3 pC3ucCTOoD, oT
COIMPOTHUBJICHUA PC3UCTOPA U HAIIPAKCHUA Ha pC3UCTOPC.
OHBITLI, ACMOHCTPUPYIOIIHC 3aBUCUMOCTDB QJICKTPHUICCKOT'O

CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAJAW TOMNEPEYHOTO CEUYECHUS U
Marepuaa.

[IpoBepka npaBuiia CIOKEHUSI HANPSDKEHUN MPU MOCJIEA0BATEILHOM COCIMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia 1 CWIBI TOKa NPU NApPaUIEIbHOM COCIUHEHUH PE3HCTOPOB.
Omnpenenenue padoThI AIEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

OmnpeneneHrne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISEMOM HA  PE3UCTOPE.
UccnegoBanne  3aBUCUMOCTH CUJIBI TOKA, UAYIIETO  4Yepe3 JIAMIIOUKY,

OT HaNpPsDKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHUTHOTO TIOJIA TIOCTOSHHBIX MArHUTOB TIPU HMX OOBEIWHEHUU U

pa3ielieHUHN.
Uccnenosanne neicTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPETIKY.
OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh CUJIbl B3aMMOJICUCTBUA

KaTyIIKX C TOKOM W MarHWTa OT CHJIbI TOKA Y HAIIPABJICHHS TOKA B KaTYILKE.

N3ydyeHne nelcTBUST MarHMTHOTO MOJII HAa MPOBOAHUK C TOKOM. KoHcTpyumpoBanue u
u3ydeHue padoThl AIEKTPOIBUTaTENS.

N3mepenne KII/] anexTpoaBuraTeIbHON yCTaHOBKH.

OneITel IO MCCHEAOBAHUIO SIBJICHHUS DJIEKTPOMArHUTHOM HWHIYKIMHU: HCCIIETOBAHHE
M3MEHEHHMM 3HaYEHUs U HAIPABJICHUS MHAYKIMOHHOTO TOKA.

8 KJIIACC

Paznen 8. Mexanndeckue sIBJICHUSA

Mexanuueckoe aBuxkeHHe. MatepuanabHas Touka. Cucrema orcuéra. OTHOCUTEILHOCTD
MEXaHUYECKOr0 JBWXKEHUs. PaBHOMepHOEe mnpsMoJIMHEWHOe HaBWXeHne. HepaBHOMepHOE
npsMoyIMHeHoe JBuxkeHue. CpeaHsss M MTHOBEHHas CKOPOCTh Tella MPU HEPaAaBHOMEPHOM
JIBUKCHUU.

VYckopenue. PaBHoyckopeHHOE TpsiMOJIMHENHHOE IBMKeHne. CBOOOHOE MaIeHuE.

OnbiThe! [ammes. 10



PaBHOMepHOE ABMKEHUE MO OKpY>KHOCTH. [lepron 1 4actora oOpanieHus.

JIuneliHas u yriaoBas cKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[Tepssiit 3akoH HeroToHa. BTOpou 3akoH Hetotona. Tperunt 3akoH HeroToHA.

[IpyHIMT Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujla TPEHUSI CKOJIbKEHHS, CHJIAa TPEHHUS
MOKOS1, IPYTHUE BUABI TPEHUS.

Cuna TSOKECTH M 3aKOH BCEMHUPHOIO TIATOTEHUS. YCKOpPEHHE CBOOOJHOIO IMaJCHUS.
JBuxenue mnaHer Bokpyr Coisnna. IlepBas kocmuyeckas ckopocTb. HeBecomocTs u
IIEPErpy3KH.

PaBHOBecue MaTepuanibHON TOYKH. AOCOIIOTHO TBEpJOE Teio. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. 3meHenne umnyibca. IMIynbe cuibpl. 3aKOH COXPaHEHHS MMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckasi padboTa U MomHOCTh. PaboTta cun TspkectH, ynpyroctd, TpeHus. Cs3b
sHepruu U padoThl. [loTeHIManbHas 3HEpPrusi Tejaa, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[loteHnmansHas >3Heprus cxkaroil npyxuHbl. KuHernueckas osHepruda. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

JleMoHCTpauuu

HabitoieHne MexaHu4ecKoro JBUKEHHsSI TeJla OTHOCUTEIBHO PAa3HbIX TEJ OTCUETA.

CpaBHEHUE MYTEN W TPACKTOPUN ABMIKEHUS OJHOTO M TOTO K€ TEJIa OTHOCUTEIBHO
pPa3HBIX TEJ OTCUYETA.

N3mepeHne CKOpOCTM M yCKOpPEHHs NPSAMOJIMHEWHOro JABWKeHus. MccienoBanue
IIPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

HaGnronenue nBMKEHUS Tella M0 OKPYKHOCTH.

HaOmronenne MEXaHUYECKHUX SIBJICHUW,  TMPOUCXOASAIIMX B CHCTEME

OTCUé€Ta

«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBI)KCHHH OTHOCHTEIHHO KaOWHETa
bu3uKH.

3aBUCUMOCTh YCKOPEHHMsI Tela OT Macchl Tejda W JEHCTBYIOIIEH Ha HETr0 CHUJIBL
Hab6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBHUH TEII.

N3menenne Beca Tena NIpU  YCKOPEHHOM JBWkeHuHU. Ilepenaya wummynsca npu
B3aMMOJICHCTBUU TeEI.

[IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOICUCTBUU TEJl.

CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJECHCTBHM.

CoxpaHeHne wuMIyJibca TpH aOCOJIOTHO YHPYrom B3auMojeiicTBuu. HaOmonenue
PEaKTUBHOTO IBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU MTPU CBOOOAHOM IaJIEHUU.

CoxpaHEHHEMEXaHUYECKOM  JHEpPrMd  NpH JBWKEHUM Tejla MO JCHCTBUEM
MPY>KUHBI.

JlaGopatopHbie pabOTHI M OIIBITHI

KoHcTpynpoBaHre TpakTa Uil pasroOHa M JAJbHEHMILIEr0o PaBHOMEPHOTO JBHKEHUS
HIapHUKa WIH TEJIEKKU.

Omnpenenenue cpenHell CKOPOCTH CKOJNBKEHUS Opycka WM ABM)KCHUS IIapHKa IO
HAaKJIOHHOW INIOCKOCTH.

OnpeneneHne yCKOpPEHUs Tela IPU PaBHOYCKOPEHHOM [JBHKEHHWH [0 HAKJIOHHON
IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM ;:[BM)KeHHI/I116e3



HAa4aJIbHOM CKOPOCTH.

IIpoBepka runoTe3bl: €ciau Npu paBHOYCKOPEHHOM JBMKEHMM 0€3 Ha4aJbHOW CKOPOCTH
IOyTH OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME IIPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

HccenenoBanue 3aBUCMMOCTH  CHJIBI TPEHMSI CKOJIBKEHUS OT CHJIBI HOPMaJIBHOIO
JaBJICHUS.

Omnpenenenne kodphuMeHTa TPEHUSI CKOIBKEeHN. OnpeneraeHne KECTKOCTU MPYKUHBI.

Omnpenenenue paboThI CUJIBI TPEHUS Opyd PaBHOMEPHOM JBUKEHUU

T€JIa 110 TOPU30HTAIBHON MOBEPXHOCTH.

OnpeneneHue pabOTBl CHIIBI YOPYIOCTH MpPH MOIBEME TIpy3a € MCHOJb30BAHUEM
HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUSI SHEPTUM.

Pasznen 9. Mexanuueckue kojaeOaHus U BOJTHBI

KonebarenbHoe npukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHMI: MEpPHOJ, YacToTa,
aMIUIMTyJa. MareMaTndeckuii W TpYyKMHHBIA MasTHUKH. lIpeBpamieHune >3HeEpruu Ipu
K0J1e0aTEeIbHOM JIBUKEHUU.

3aryxaromue konedanus. BeiHyxieHHble Konebanus. Pesonanc. Mexannyeckue BOJHBI.
CBoiicTBa MEXaHMYECKUX BOJIH. [Ipo10osibHBIE 1 ITONIEpEYHbIE BOJIHBL. JJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHU4eCKHUEe BOJIHBI B TBEPJOM TelIe, CEHCMUYECKHUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa u BbicOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk U yabTpa3ByK.

JleMoHCcTpanuu

HaGnrogenue koneOGaHWil Ted NOA JEWCTBHEM CHIBI TSDKECTHM M CHIJIBI YIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIeOaHUM 1 pe3oHaHca. PacnpocTpaneHre NpoaoiIbHbIX U
MONEPEYHbIX BOJH (Ha Mozenn). HabnroneHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKYCTHYECKHI pE30HAHC.

JlaGopatopHbie pabOTHI M OIIBITHI

Onpenenenve 4YacToTbl M IepUoJa KoJieOaHMM MaTeMaTHYeCKOro  MasiTHHKA.
Omnpenenenve 4YacTOThl M Mepuoja KojeOaHuWM mpyxkUHHOro MasTHUKa VccnegoBanue
3aBHCHMOCTH MEepHOJIa KOJIeOaHHH MOABEIIEHHOTO K HUTH Ipy3a

OT JIJIMHBI HUTH.

UccnenoBanue 3aBUCUMOCTH nepuoja  KoJeOaHWil TPYKUHHOTO

MasiTHUKA OT MACChI IPy3a.

[IpoBepka HE3aBUCUMOCTH NEPHOJIa KoJIeOaHUM Ipy3a, MOJBEIIEHHOTO K HUTH, OT MaccChl
rpysa.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb nepuoaa KoJieOaHuit

MPY>KUHHOTO MAagTHUKA OT MACChl Ipy3a U )KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

Paznen 10. DieKTpOMarHUTHOE TIOJIE Y 3JIEKTPOMATrHUTHBIE BOJTHBI

DJIEKTPOMArHUTHOE OJI DJIEKTPOMArHUT BOJIHBI.

e. HbIC CBolicTBa
AJIEKTPOMArHUTHBIX Mk 3JIEKTPOMAarHuT BOJIH.
BOJIH. aja HBIX Hcnonp3oBaHue

3JIEKTPOMArHUTHBIX BOJIH IJI1 COTOBOM CBSI3H.
DJIeKTpOMarHuTHas nmpupoaa ceera. CKopocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

JleMoHCTpauuu 1



CBOICTBA 2JIEKTPOMArHUTHBIX BOJIH. BOJTHOBBIE CBOMCTBA CBETA.

JlaGopatopHbie pabOThI U OTBITHI

N3yuyenue cBONCTB AJIEKTPOMATrHUTHBIX BOJIH C MOMOIIbI0 MOOMIIBHOTO TeledoHa.

Pa3pnen 11. CBeToBEIE ABICHUSA

JlyueBass monenb cBeta. MctouHuku cBera. lIpsMonuHelHOE paclpoCTpaHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.

[Ipenominenue cera. 3aKoH npeaomiieHus cBeTa. [loHoe BHyTpEHHEE OTpaKEHHE CBETA.
Hcrnonb30BaHuE MOJIHOTO BHYTPEHHETO OTPAKEHHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xopx nydedr B nmH3e. OnTHueckas cucrema doroanmnapara, MHKPOCKONa H
Teneckona. 1'a3 kak onrudeckas cucremMa. bam3opykocTs U TallbHO30PKOCTb.

Paznoxenue Oenoro ceera B cnekrp. OnbiTel HprloToHa. CrokeHHE CHEKTpajbHBIX
uBeToB. Jucnepcus ceera.

JleMoHCcTpanuu

[IpsamomnuHeiiHOE pacnpocTpaHeHue cBeTa. OTpaxKeHue CBETa.

[Tonyyenue n3o0pakeHU B MIJIOCKOM, BOTHYTOM M BBINYKJIOM 3epkainax. [Ipermomiienue
CBETA.

OnTuyeckuii CBETOBOJ.

Xox mydeii B cobuparonieit innaze. X0/ Iydeil B paccenBaromiei JIMH3e.

[Tonyuenune n300paxeHUi ¢ TOMOIIbIO JINH3.

[Tpunuun aeiictBus oToanmnapara, MUKpOCKONa U Tejieckorna. Moiens riasa.

Pasnoxenue 06eoro cBeTa B CIEKTP.

[Tomy4yeHue 6e10ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX L[BETOB.

JlaGopatopHbie pabOTHI U OTIBITHI

HccnenoBanne 3aBUCMMOCTH yIUVIA OTPAXEHHsI CBETOBOIO Jiyda OT yIUVIA MAJCHUS.
N3yueHune xapakTepUCTUK U300paKeHus MPeAMETa B INIOCKOM 3epKalie.

HccnegoBanue 3aBUCHMOCTH yria MPEIOMIICHHS CBETOBOIO Jyya OT yrja MajJeHHs Ha
TPaHULE «BO3IYX—CTEKIIO.

[Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenre (HOKyCHOrO pacCTOSHUS M ONITUYECKON CHIIbl coOuparomien IMH3bl. ONBITHI
0 Pa3JI0KEHUIO OEJIOro CBETa B CHEKTP.

OnbITHl 1O BOCHPUSITUIO IBETA TMPEAMETOB NPU HMX HAOIIOJEHUU 4Yepe3 IIBETOBHIC
(GUIBTPBL.

Pa3nen 12. KBauTOBBIE ABIIEHUS

Oneitel Pesepdopaa u mnanerapHas mojens atoma. Mogens aroma bopa.

Hcnyckanue u nornomenue cBera atroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anb(da-, O6eta- u ramma-uziaydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas mogmens atomHoro snpa. M3ortomsl. PamnoaktuBHbIE mpeBpaimneHusd. llepuon
noJtypacnajaa aTOMHBIX sJEp.

S nepHble peakuu. 3aKOHbI COXPAHEHUS 3apAI0BOTO M MACCOBOTO YKCEI. DHEPTHUSI CBSI3H
aToMHBIX sifep. CBsi3b Macchl M 3Hepruu. Peakiuu cuHTe3a W JeneHus sjaep. VcTouHuku
sHeprumn ComnHua v 3BE3.

SnepHas sHepreTuka. JlelcTBrs paIMOAKTUBHBIX W31yUY€HUN HA )KUBBIC OPTaHU3MBI.

JleMOHCTpauuu

CnekTtpsel u3nydeHus u noryomeHus. CneKTpbl pa3InyHbIX Ta30B.

CnekTp Bogopo/ia.

HaGmionenue TtpekoB B kamepe Buibcona. PaboTta cu€runka WOHU3UPYIOMIMX

W3JIy4YECHUH.
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Perucrpanus uziaydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

JlaGopatopHbie pabOThI U OTBITHI

HabutoieHne CIIOMHbIX U JIMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

HccnenoBaHne TPEKOB: HM3MEPEHUE HHEPrMM YacTUIBl 110 TOPMO3HOMY IyTH (IIO
dbortorpadusim).

N3mepenue paaroakTUBHOTO (oHA.

[ToBTOpUTENBEHO-00001IAIOMINN MOTYIIb

[ToBTOpUTENHEHO-0000IIAIOMIMK  MOAYNb MpEJHA3HAYEH JJs CUCTEeMaTH3aluu |
0000IIEHUST TPEIMETHOTO COACPKAHUS M OMNBITa JEATEIBHOCTH, NPUOOPETEHHOTO TpU
M3YYEHUU BCEro Kypca (DM3HMKH, a TakXKe ISl MOATOTOBKHM K OCHOBHOMY TOCYJapCTBEHHOMY
’K3aMeHy MO (Hu3HKe 17151 00yUaronuXcs, BBIOPABIINX ATOT YUeOHBIH MpeaMeET.

[Ipy wu3ydeHHWH JAHHOTO MOJIYJSA PpEATH3yIOTCS U CHUCTEMATH3UPYIOTCS  BHJbBI
JCSTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBAETCS JOCTHKEHHE TMPEAMETHBIX U
METaNpPEAMETHBIX IJIAHUPYEMBIX PE3yJIbTaTOB OOyueHUs, (OPMUPYETCS €CTECTBEHHO-HAYUHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEJOBaHUS SIBICHUI NPHUPOJIbI U TEXHUKH,
OBJIAJICHUE YMEHUSMU OOBACHATh (DU3MUECKHUE SIBICHUS, NPUMEHSS IOJyYE€HHBbIE 3HAHMUS,
pelaTth 3aJa4u, B TOM YHUCJIe KAYECTBEHHbIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMNIUATBHO NEATENbHOCTHBIA XapakTep JaHHOTO paszfesia pealu3yeTcsl 3a Cuér
TOT0, YTO 00YYaIOIIMECs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM MIPEAJIaraeTcs:

HAa OCHOBE IOJyYEHHBIX 3HAHUM pACIO3HABaTb M HAYyYHO OOBACHATH (PUINYECKHUE
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAYYHBIE METOABI UCCIEOBAHNS (DU3UUECKUX SIBJICHUN, B TOM YHUCIE IS
MIPOBEPKHU THIIOTE3 U MOTYICHHS TEOPETUIECKUX BHIBOJIOB;

OOBSICHATH HAaydHbIe OCHOBBI HanOoJiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX
TEXHOJIOTHH, HallpUMep, MPAKTHUECKOTO MCIOIB30BaHUS PA3IMYHBIX UCTOYHUKOB YHEPTHH HA
OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB DHEPTHH.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

N3yuenue (¢u3MKM Ha ypOBHE OCHOBHOIO OOIIEro o0pa30oBaHMsI HAMpAaBICHO Ha
JOCTHKEHHUE TMIHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTebHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3VJIBTATHI

B pesynpraTe wu3yueHus (PU3NKKM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs Yy
oOyuarorerocst 0yayT cOpMUPOBAHBI CIEAYIOIINE TUIYHOCTHBIE PE3YJIbTAThI B YaCTH:

MaTPUOTUYECKOTO BOCITUTAHUS:

MIPOSIBJIICHUE MHTEPECa K UCTOPUH M COBPEMEHHOMY COCTOSTHUIO POCCHICKOMN (pU3MUecKOn
HayKH;

IIEHHOCTHOE OTHOIIICHUE K IOCTHKCHUSM POCCUMCKUX YIEHBIX-(DU3HKOB;

TPAKJAHCKOTO U JyXOBHO-HPABCTBEHHOTO BOCTTUTAHUSI:

TOTOBHOCTh K  aKTHBHOMY YYacTHIO B OOCYXJEHHHM  OOIIECTBEHHO-3HAYUMBIX H
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JTIOCTHIKCHUH (DU3HKY;

OCO3HAHHUE BAYKHOCTH MOPAITBHO-ITHYECKUX MPUHITAIIOB B AEATEIHHOCTH YIEHOTO;

ACTETUICCKOTO BOCITUTAHUSI:

BOCIPUITHE 3CTETUUECKUX KauecTB (PU3NYECKON HAyKHU: €€ TapMOHUYHOIO MOCTPOEHUS,
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CTPOTrOCTU, TOUHOCTH, JAKOHUYHOCTH;

[EHHOCTH HAYYHOTO IMO3HAHUS:

OCO3HaHWE LIEHHOCTH (PU3NYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAXKHEHIIIEH COCTaBISAIONIEH KyIbTYPHI;

pa3BUTHE HAYYHOU JII0O03HATENLHOCTH, MHTEPECa K UCCIEA0BATEIIbCKOM JIEATEIbHOCTH;

dbopMHUpOBaHUS KYJIBTYPHI 3J0POBbS U SMOIIMOHAILHOTO OJIArOMONYYHS:

OCO3HaHUE IIEHHOCTH 0e30macHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTUYECKOM
MHUpE, BaXXHOCTH TpaBWsl O€30MacHOr0 TIOBEIEHUS Ha TpaHCHOpTe, Ha Joporax, ¢
AIIEKTPUYECKUM U TEIJIOBBIM 000PY/I0BAaHHEM B IOMAIIHUX YCIOBUSX;

c(hOpMHUPOBAHHOCTH HaBbIKa pe(IICKCUH, TPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO
e MpaBa y Jpyroro 4eIoBeKa;

TPYZOBOTO BOCITUTAHHUS:

aKTMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 337a4 (B paMKax CEMbH, 00pa30BaTebHOM
OpraHu3alliu, ropoja, Kpasi) TEXHOJOTUYECKON U COIMaIbHOM HAMPaBICHHOCTH, TPEOYIOIIUX B
TOM 4uCIIe U (PU3NYECKUX 3HAHUI;

MHTEpEC K NPAKTUUECKOMY U3YUEHHIO PO ecCcuil, CBSI3aHHBIX C (PU3UKOIL;

HKOJIOTMYECKOTO BOCIIUTAHUS:

OpUEHTalMsl Ha MpUMEHEHHE (U3MUECKUX 3HAHUM /Ui pElIeHus 3ajad B 00JIacTH
OKpY>Kalolllel cpeibl, IUIAHUPOBAHUS MOCTYIIKOB U OLEHKH UX BO3MOXKHBIX IOCIEJICTBUHN JIs
OKpYXaroUen Cpepl;

OCO3HaHHWE TI00aTBHOT0 XapaKTepa SKOJOTHUECKUX MPOoOIeM U IMyTeH UX pelieHus;

a/IanTalyy K U3MEHSIOIUMCS YCTIOBHSIM COITMATBHON M IPUPOAHON CPEIBI:

NOTPEOHOCT, BO B3aUMOJICHCTBUM TIPH BBITIOJHEHUH WCCIEAOBAHUNA U TIPOEKTOB
(bu3nuecKoil HaNPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSAM JPYTUX;

MOBBILIICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MNPAKTUYECKYIO IeSTeIbHOCTD;
NOTPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HaHUI, B TOM YHCie POPMYyJIUPOBAThH UAEH,

HOHATHUSA, TUIIOTE3bl O PU3NYECKUX 00BEKTAX U SBIICHUSX;

OCO3HaHMUE Ne(PUITUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

IUIAaHWPOBAHUE CBOETO PA3BUTUS B NPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUII,
CTpEMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3aMMOCBS3H PUPOIbI, OOIIECTBA U

HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

OLICHKa CBOMX JEWUCTBUN C y4y€TOM BIMSHHMS Ha OKPYXKAIOLIYI0 Cpeay, BO3MOXKHBIX
rJ100aJIbHBIX ITOCIEICTBUH.

METAIIPEIMETHBIE PE3VJIBTATDI

B pesynbrare ocBoeHHs MporpaMMbl MO (HU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuaromierocss OyayT chOpMUPOBaHBI METaNpeAMETHBIE pe3yJbTaThl,
BKJTFOYAIOIITME TI03HABATEIbHBIC YHHUBEPCAIbHBIC YydYeOHBIC JEWCTBHUS, KOMMYHHKATHBHBIC
YHUBEpCaIbHbIC YUeOHBIE ICUCTBUS, PETYJIATUBHBIC YHUBEPCAIBHBIC yUCOHBIC ICHCTBHUS.

[To3HnaBaTenbHBIE YHUBEPCAIbHBIE YUeOHBIE EHCTBUS

ba3oBble nornueckue qeUCTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPU3HAKU OOBEKTOB  (SIBJICHUN);
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKALMU, OCHOBAHHUS

JUTst 000OIIEHUS U CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paccMaTpUBAEMbIX (akTax, JaHHBIX U

Ha6JHO,Z[€HI/ISIX, OTHOCAIIUXCS K (1)I/ISI/IIICCKI/IM SABJICHUAM, 15



BBISIBJISITh TIPUUYMHHO-CIIE/ICTBEHHbIE CBSI3M MPU HM3yUYeHUHU (U3UYECKUX SBJICHUA U
IpoLIECCOB, JieNlaThb  BBIBOABI C  HMCIOJIb30BAaHUEM  JICNYKTUBHBIX M  HHAYKTUBHBIX
YMO3aKJIFOUEHUMN, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NYECKUX BEJIUYMH;

CaMOCTOSITEJIbHO BBIOHMpATh CMOCO0 perieHus ydeOHoM Ghu3udeckoi 3a1auu (CpaBHCHHE
HECKOJIBKUX BApUAHTOB PEIICHUs, BHIOOpP HamOoJee MOAXOASIIETO ¢ YUETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPHUEB).

basoBble uccnenoBaTenbCcKue NeUCTBUA:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIE0BATEILCKANA HHCTPYMEHT IMO3HAHUS; IPOBOAUTH 10
CaMOCTOSITENIbHO COCTaBJICHHOMY IIJIaHYy OIIBIT, HECIIOKHBIH

¢u3nYeCcKuil  SKCIEPUMEHT, HEOONbIIOe HCCIeNOoBaHUEe (U3HUUECKOTO  SIBICHUS;
OLICHMBATh HA MPUMEHUMOCTb U JJOCTOBEPHOCTh HH()OPMALIHIO, TTOYyYEHHYIO B XO/1€

MCCIICTOBAHUS WM SKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (POPMYTUPOBATH 000OIIEHHUS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIOICHMSI, OTIBITA, UCCIIEOBAHUS;

IPOrHO3UPOBAaTh BO3MOXHOE JasIbHEMNIIee pa3BUTHE (PU3MUECKUX IPOLECCOB, a TaKXkKe
BBIJIBUTATh MPEIOIONKEHUS 00 X Pa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTaX.

PaboTa c undopmarnueii:

OPUMEHSTh  pa3IU4Hble METOJbl, HHCTPYMEHThl M  3alpOChl TP  TIOWCKE U
oTOope MH(POPMAIH WU TaHHBIX C YYETOM IPEI0KEHHON YUeOHOH pu3nyeckoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HMH(DOPMALMIO Pa3THIHBIX
BUJIOB 1 (DOPM TIpe/ICTaBICHUS;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMYy MpEeACTaBICHUS HWH(OpMauuu u
WJUTIOCTPUPOBATH PEIIaeMbIe 33/1a4U HECIOKHBIMU CXEMaMH, TUarpaMmmamMu, HHON rpadukoii u
UX KOMOMHAIASIMH.

KoMMyHUKaTHBHBIC YHUBEpPCATbHBIC YICOHBIC NECHCTBUS:

B X0/€ OOCYXJeHHs Y4eOHOro maTepuaia, pe3ysbTaToB JIabopaTOpHBIX paboT U
MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOl TEeMbl W BBICKa3bIBaTh HJICH,
HalleJICHHBIC Ha PEIICHHE 3a7a41 U ToIep KaHue OJ1aroeaaTeIbHOCTH O0IIEHNS;

COTOCTaBIIATb CBOM CYXJIECHHS C CYXIEHUSMU JPYTUX YYACTHUKOB JIMAJIOTa,
OoOHapy>KUBaTh Pa3IMUME U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

MyOJUYHO  TPENCTaBIATH  PE3yJbTAaThl  BBITOJHEHHOTO  (M3WYECKOTO  OMBITA
(PKCTIepUMEHTa, UCCIICA0OBAHUS, POEKTA).

MMOHUMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHON W WHANBUIYaTbHON pabOTHl MpH
pELIeHNN KOHKPETHOU (Pr3nyeckoi mpoOieMsl;

MPUHUMATh IEIM COBMECTHOW JCATEIHHOCTH, OPTaHW30BBIBATH JEHUCTBHS 10 ¢
JOCTHKCHHIO: paclpeliesiTh PO, 0OCYKAATh MPOLECCHl U PE3yabTaThl COBMECTHON pabOTHI,
0000111aTh MHCHHS HECKOJIBKUX JTIONICH;

BBHITIOJIHATh CBOIO 4acTh pPaOOThI, JOCTUTAash KAdeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMAaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/a B OOITUI MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIIEHO
c(hOpMyYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHCTBHUSI.
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PerynsatuBHble yHUBEpCaIbHbIE YU€OHbIE NEUCTBUS

Camoopranusanus:

BBISIBJISITh MPOOJIEMBl B KM3HEHHBIX M Y4YEOHBIX CHUTyalUsX, TPEOYIOIUX st
penieHus: GU3NUEeCKUX 3HAHUM;

OPUEHTHUPOBAThCA B PAJNIMUYHBIX MOAXOJAX NPUHITHS pelIeHUd (MHAMBUAYAIbHOE,
NPUHATUE PELICHUs B TPYIIe, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITENIbHO COCTAaBJISATh AQJITOPUTM pelieHus (U3NYECKOW 3adaud WM IJIaHa
UCCIIEIOBaHUsI C y4€TOM HUMEIOIIUXCA PECYypcOoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh Mpe/jiaraéMble BAPUAHThI PELICHU;

7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpPOJIb, SMOIIMOHAJIBHBIN MHTEIUIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluu U Mpejararh IjaH €€ N3MEHEHNUS,

OOBSACHATh NPUYUHBI JOCTUKEHUS (HEJOCTUKEHHUSA) PE3YNIbTATOB JIESATEIBHOCTH, AaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YMCII€ B XOJ BBIMIOJHEHUS (DUIUYECKOTO
UCCJIC/IOBAaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENICTB, M3MEHUBIIUXCS CHUTYallUM,
YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LENH U YCIOBHSIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeka B XOJE CIOpa WIM  JUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMATh MOTHUBbBI, HAMEPEHUS U JIOTHKY JIPYroro.

MpU3HaBaTh CBOE MPABO Ha OMMOKY MpU  pelmeHud  (U3HYECKUX 3a7ad WU B
YTBEP>KJICHUSIX HAa HAyYHbIE TEMBI U TAKOE KE MPABO JIPYroro.

IMPEIMETHBIE PE3VYJIBTATHI

K xoHy 00y4yeHust B 7 Kjiacce MpeIMETHbIE PE3yNbTaThl HA OA30BOM YPOBHE JOJDKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

UCIOJb30BaTh MOHATUS: (U3WYECKHE M XUMHUYECKHE SIBJICHMs, HaOJI0JIEHueE,
HKCIIEPUMEHT, MOJENb, THUIOTE3a, E€IUHUIBl (PU3NYECKUX BEJIUYUH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHMS BellecTBa (TBEPAOE, )KUIKOE, Ta3000pa3HOE), MEXaHUUECKOE JBUKECHHE
(paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSAMOJIMHEWHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAs CHII,
nepopmanus (ynpyras, miacTU4ecKkas), HeBECOMOCTb, COOOIIAIOIINECS COCYAbI;

paznuyath siBiaeHus (IudQys3us, TEmIOBOE NBIKEHHE YACTHUI[ BEIIECTBA, PABHOMEPHOE
JBUKEHUE, HEPABHOMEPHOE JIBH)KEHHE, UHEPLUs, B3aUMOJEHCTBUE TEJl, PABHOBECUE TBEP/BIX
TEJ C 3aKpEeIUIEHHOW OCBhIO BpalleHUs, Mepeaaya JaBlIeHus TBEPABIMU TeJlaMU, )KUIKOCTSIMU U
ra3amMu, arMoc(pepHoe NaBiieHue, IMJaBaHUE Tell, MPEBpPALICHUS MEXaHWYECKOM SHEPIruH) IO
OMHMCAHUI0 WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OINBITOB, JEMOHCTPHUPYIOUIUX JIaHHOE
(u3nUecKoe SIBICHHUE;

pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (DU3MUYECKUX SBJICHHUA B OKPYXKAIOIIEM MHUpE, B
TOM uuciie GU3NUECKHUE SBICHUS B MPUPOJIE: TPUMEPHI IBHXKEHUS C PA3IMYHBIMU CKOPOCTSIMU
B KMBOM M HEXUBOW MPUPOJEC, NECHUCTBUE CUJIbI TPEHUS B NPUPOAEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JTaBJICHUS HA JKUBOW OpraHW3M, IUIABaHHWE PHIO, phIUard B TEJE YEOBEKa, MPHU
TOM MEPEBOAUTH MPAKTUYECKYIO 3aJauy B Y4YeOHYIO, BBIACNSATH CYIIECTBEHHbBIE CBOMCTBA
(mpuszHaKK) GUNIECKUX SIBICHUM;

ONUCHIBAaTh U3YYCHHbIE CBOWCTBA TeNl U (PU3MUECKUE SIBJICHMS, UCHOIB3Ys (PU3NUECKHE
BEJIMUYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTD,
CuJia yIpyrocTu, CUiia TsSDKECTH, BEC Tella, CHJla TPEeHUs, AaBjieHue (TBEPAOIO Tena, )KUIKOCTH,
ra3a), BBITAJIKMBAIOIIAs CHJIa, MEXaHWYecKas padoTa, MOUTHOCTb, IJIEYO CHUJIbI, MOMEHT CHbL,



KOA(PPUIUEHT MOJE3HOTO JAEHCTBHUSI MEXAHU3MOB, KHHETHUYECKass M NOTEHUUAIbHASL SHEPIHS),
OpU ONUCAHUM MPABUIBHO TPAKTOBaThb (PU3NYECKUN CMBICI HCHOJIb3YEMBIX BEJIMYUH, HX
0003Ha4YEHUS U €AVHUIIBI PU3NYECKUX BEJIMYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(U3MYECKYIO BEIMYUHY C APYTUMHU BEIMYMHAMM, CTPOUTH I'pa)KU U3YUYEHHBIX 3aBUCUMOCTEN
(bu3NYECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKUE SBJICHUS U MPOIECCHI, UCIIOJIb3YS MpaBUiia
CIIOXEHUs1 cuil (BAOJIb OAHOM mpsiMoM), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MpaBUJIO paBHOBECHs phiuara (OJOKa), «30JI0TOE MPaBUIIO» MEXAHWKH, 3aKOH COXPAaHEHUS
MEXaHUYECKOM AHEPruH, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alKCHIBAThH
€ro MaTEMaTUYECKOE BBIPAKECHUE;

OOBSACHATH (U3UUYECKUE SBIICHUS, POIIECCHl U CBOICTBA TEJl, B TOM YKCJE U B KOHTEKCTE
CUTyallMld NPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABILATh IPUYUHHO-CIEACTBEHHbBIC
CBSI3H, CTPOUTH OOBSCHEHNE U3 1—2 JIOTUYECKUX IIaroB C OMOPOM Ha 1—2 M3y4eHHBIX CBOMCTBA
($u3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiath pacu€rHble 3afaud B 1—2 fEWCTBUA, HCIOJIB3YS 3aKOHbI U (POPMYJIBL,
CBsI3bIBaOIIME (PU3NYECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBMS 3aJaud 3allMChIBaTh
KpaTKOE YCJIOBHE, MOJACTABIATh (PU3MUECKHUE BEIUYMHBI B (DOPMYJBI U MPOBOAUTH PACUETHI,
HaXOAUTh CIPAaBOYHbIC JaHHbIE, HEOOXOAMMBIE JUId pelIeHus 3a7ad, OLICHUBATh
PEATUCTUYHOCTh MOTYYEHHON (PU3NYECKON BETMUHHBI;

pacno3HaBaTh NPOOIEMbl, KOTOPHIE MOKHO PEIIMTH MPU MOMOUIU (PU3NYECKUX METOJIOB,
B ONMCAHUU MCCIIEIOBAHUS BBIACIATH MPOBEPSEMOE MPEAOJIOKEHUE (TUIIOTEZY), Pa3aIndaTh U
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJbTaT, HAXOAUTh OLUMOKU B XOJI€ ONbITA, JI€JaTh BHIBObI
II0 €r0 Pe3yJbTaTaM;

MIPOBOJIUTH OMNBITHl 1O HAOIIOJEHUIO (PU3MYECKUX SIBICHUN WU (PU3NYECKUX CBOMCTB
Ten: (popMyIMpOBaTh MPOBEPSIEMbIE MPEANOI0KEHHS], COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000OpyZ0BaHUsl, 3allMChIBaTh XOJ OMNbITa M (POPMYJIHPOBATH BHIBOABI; BBIMOJIHSITH IPSMbIE
M3MEPEHUS pACCTOSIHUS, BPEMEHH, MacChl TeNa, 00bEMa, CUJIbI

U TEeMIIepaTypbl C MCIOJIb30BAaHUEM AHAJOTOBBIX U LU(POBBIX MPUOOPOB, 3aMKCHIBATH
MMOKa3aHMs IPHUOOPOB ¢ YUETOM 3aJJaHHON a0COFOTHOM MOTPEIIHOCTH U3MEPEHUIH;

POBOJUTH HMCCJIEIOBAHUE 3aBUCUMOCTH OJIHOM (DU3MUYECKOW BEIWYUHBI OT JAPYTOd C
VCITOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO ABWXKYILErOCs Teaa OT
BPEMEHM JABW)KEHHUS Teja, CHIbl TPEHHUS CKOJBXKEHHs OT Beca Tella, KauecTBa 00paboTKU
ITIOBEPXHOCTEN TEJ M HE3ABUCHMOCTH CHJIBI TPEHUS OT IUIOIIAAN CONPUKOCHOBEHUS TEJ, CUIIBI
YOPYTOCTH OT YAJIMHEHHS TPYKUHBI, BHITAJKUBAIOLIEH CUJIBI OT 00bEMA MOTPYKEHHON YaCTH
TeJa U OT IUJIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Teja, OT TJIyOWHBbI, Ha
KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUM TJIaBaHUs TeN, YCIOBUM paBHOBECHS phluara U OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOI'O HCCIEAOBAHMS, COOMPATh YCTAHOBKY M BBINOIHSTH
U3MEpPEHUs], Cclelysl MpeAJIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJbTaThl IMOJIYyYEHHOU
3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUJEC MPEUIOKEHHBIX TaOIUIl M TpaduKOB, AeNaTh
BBIBO/JIBI 10 PE3YyJIbTATAM HCCIIENOBAHN,

MPOBOAUTH KOCBEHHbIE H3MEpEHUsl (U3NUYECKUX BEJIWYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPAOTO TEJA, CWJIA TPEHUS CKOJIBKEHHUs, JABJICHUE BO3/1yXa, BBITAIKUBAOLIAS
CHJIa, NEHCTBYIONIAsl HAa MOTPYKEHHOE B JKUIKOCTH TeNO, KO3(PPHUIMEHT MOJIE3HOTO ACHCTBUA
IIPOCTBIX MEXAHU3MOB), CIIEIYysl MPEUIOKEHHON HWHCTPYKUMU: MPHU BBIIOJHEHUH W3MEpPEHUN
coOUpAaTh FIKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHNUE UICKOMOW BEJIMYUHBI,

coON0IaTh MpaBWJIa TEXHUKUM O€30MacHOCTM Mpu paboTe ¢  J1abopaTOpHBIM
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yKa3plBaThb MPUHLMNbI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JMHAMOMETP, COOOILAIOIIMECS COCYIbl, OapoMeTp, pblYar, HOJBHWKHBIA U
HETIOJBUKHBIN OJIOK, HAKJIIOHHAS NIOCKOCTB;

XapaKTepU30BaTh NPUHIUIIBI JEHCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOICTB
C Omopol Ha HX onucaHuss (B TOM YHCJE: MOAIUIMIHUKH, YCTPOICTBO BOJOIPOBOJA,
TUJIpaBIMYECKUN TPEcC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HUCIONb3Ys
3HaHHA O CBOMCTBaX (U3NYECKUX SBICHMA U HeoOXoAuMmble (u3HUecKue 3aKOHBl U
3aKOHOMEPHOCTH;

OPUBOIUTH TpPUMEPHl (HAXOOUTh UWHPOPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
MCIIOJIb30BaHuUsl (PU3NYECKUX 3HAHUHN B MOBCEAHEBHOM JKU3HM Ui 0OecriedeHns: 6e30MacHOCTH
npy oOpameHun ¢ npuOopaMu M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHS 3/10pPOBbS U
COOJIIOICHHSI HOPM 3KOJIOTMUYECKOTO MOBEJICHUS B OKpY:Katollel cpere;

OCYIIECTBIISITh OTOOp HUCTOYHUKOB HUHGopManuu B HHTepHETE B COOTBETCTBUHU C
3alaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUUM M IYyTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHHKOB BBIAENATh MH(GOPMALMIO, KOTOpas SBISETCS MPOTUBOPEUYUBON WM
MOJKET OBITh HEIOCTOBEPHO;

UCIIOJIb30BaTh MPHU BBINOJHEHUHM YYEOHBIX 3aJaHUil HayYHO-IOIYJISIPHYIO JUTEpaTypy
(Gu3NYECKOTO COJEpXKaHUs, CIPABOYHBIE MAaTE€pHaNIbl, pecypchl ceTu VIHTepHEeT, BlaaeTh
npuéMaMu KOHCIIEKTHUPOBAHMs TEKCTa, MpeoOpa3zoBaHUsl MHGOpMALMU U3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHhMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE 2—3
MCTOYHUKOB MH(POPMALIMK (PU3NYECKOTO COAECPKAHUS, B TOM YHCIIE TyOIUYHO

JIeaTh KpaTKUE COOOIIEHUS O pe3yibTaTax MPOEKTOB MM YY€OHBIX UCCIEI0BAHUM, PU
3TOM TPaMOTHO HCHOJb30BATh HW3YYEHHBIM MOHATUWHBIA anmapar Kypca (DU3UKH,
CONPOBOXK/IATh BHICTYIUICHHE MTPE3CHTALINEH;

IIpU BBINIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBaHUI pachpeneisTh 00sI3aHHOCTH B
rpynmne B COOTBETCTBHM C IIOCTABJICHHBIMH 33Ja4aMH, CJIECOUTh 3a BBIINOJHEHUEM ILIaHA
JEeMCTBUM, aleKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B ACSITEIBHOCTb IPYIIBI, BHICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBAsI MHEHUE OKPYKAFOIIUX.

K xoniy obydyenust B 8 kjiacce mpeIMeTHbIE Pe3ybTaThl HA 0A30BOM YPOBHE JOJDKHBI
oTpaxaTh CHOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

MCITOJIB30BaTh TOHATHS: Macca W pa3Mepbl MOJICKYJI, TETUIOBOE IBHKEHHUE aTOMOB W
MOJICKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHE H aMop(HBIC Tena,
HACBIIICHHBI U HEHACBIIICHHBIHN Map, BIAXHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPCHHSS DHEPTHS,
TEIJIOBOW  JIBUTATENh, JJCMEHTAPHBIA DJICKTPUYCCKUN  3apsi, DJICKTPUYECKOE IIOJIE,
MIPOBOJTHUKYM W JTUAJICKTPUKH, TIOCTOSHHBIN JJICKTPUIYCCKUN TOK, MAarHUTHOE TIOJIC; Pa3IndaTh
SBIIEHUS (TETJIOBOE PACIIUPEHUE U C)KaTUE, TeIIonepeiada, TeIIOBOE paBHOBECHE,

CMaYHMBaHMHE, KalWUISIpHbIC SIBJICHHS, UCIIapeHue,
KOHJICHCAIUs, MJIaBJICHUE, KPUCTALIN3AIAS (oTBepaeBaHuUE),
KHUIICHHE, Teronepeaaya  (TEIIONPOBOAHOCTb,  KOHBEKLHS, H3ITyUYCHHE),

JNEKTPU3ALMS TEJ, B3aUMOACHCTBHE 3apAN0OB, NEUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3AUMOJECUCTBUE MAarHUTOB, IEMCTBUE MAarHUTHOT'O IIOJISI HA IIPOBOJHUK C TOKOM,
ANIEKTPOMATrHUTHAS UHAYKLUS) T10 ONMCAaHHUI0 HMX  XapaKTEPHBIX CBOWCTB

u Ha  OCHOBE OIIBITOB,

JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (PU3MUECKUX SBICHUNA B OKPYXKAIOIIEM MHpE, B
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TOM 4HCI€ (U3NYECKUE SIBICHUS B NPUPOJE: MOBEPXHOCTHOE HATSKEHHE MU KalWUISPHbIE
ABJICHUsSI B IIPUPOJE, KPUCTAUIBI B Inpupone, usiaydeHue CousiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, O0Opa3oBaHME pOCHI, TyMaHa, HHEs, CHEra, JJIEKTPUYECKHE SIBICHUS B
aTMocepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMiid, Apel( IMOJIIOCOB,
pPOJIb MarHUTHOIO MOJSA JUIs KU3HM Ha 3eMile, MOJSAPHOE CHUSHHUE, IIPU ITOM INEPEBOIUTH
IPAaKTHUYECKYI0 3ajadyy B Y4eOHYI0, BBIICNIATH CYILIECTBEHHBbIE CBOMCTBa (IPU3HAKK)
bu3nyeCKuX SIBICHUH;

OMUCHIBATh M3YYCHHBIE CBOWCTBA TeNl M (PU3HUECKUE SIBJICHHS, UCTIOIB3YS (PU3NUECKHUE
BEJIMYMHBI  (TeMIIEpaTypa, BHYTPEHHSS OSHEPIHs, KOJHMYECTBO  TEIUIOTHI, yJEJIbHas
TEIUIOEMKOCTh BELIECTBA, YAEJIbHAs TEILIOTA ILIABJICHMs], YACJIbHAs TEIJI0Ta 1apooOpa3oBaHus,
yAenIbHas TEIIOTa CTOPaHus TOIUTMBA, KOA(PGUIIMEHT MOJIE3HOTO NEUCTBUS TEIIOBOI MAaIlIHHBI,
OTHOCUTEJIbHAS BIIAXKHOCTb BO3AyXa, OJJIEKTPUYECKUHM 3apsl, CHIA TOKA, JJIEKTPUYECKOE
HaIpPsDKEHUE, CONPOTUBIICHHE IPOBOAHMKA, YACIBHOE COIPOTUBICHHME BEILIECTBA, paboTa U
MOIIIHOCTb JIEKTPUYECKOTO TOKA), IPU ONUCAHUM MPABUWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI
HCIOJIb3YEMBIX BEIMUUH, 0003HAUEHUS U €IMHULBI (PU3NUECKUX BEIUUYUH, HAXOAUThH (POPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO0 BEJIUYMHY C JPYTMMM BEJIMYMHAMH, CTPOUTH I'paduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHHUS U IPOLECCHl, HCHOIb3Ys
OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKONH TEOPUHM CTPOCHMS BEIIECTBA, NMPUHLUI
CYIIEPIO3ULMHU IT0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH OMa aiis
ydJacTka uenu, 3akoH Jxoyma—JIeHma, 3aKOH COXpaHEHHsI HDHEPruM, INpPU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCBIBATH €r0 MaTEMATHUECKOE BBIPAKECHHUE;

OOBACHATh (PU3MYECKHE NPOLECCHl UM CBOMCTBA TEJ, B TOM 4YHUCIE U B KOHTEKCTE
CUTYallMl MPAaKTUKO-OPUEHTUPOBAHHOTO XApaKTepa: BBIABIATh HNPUYMHHO- CIIECTBEHHbIE
CBSA3H, CTPOUTH O0BSICHEHUE U3 |—2 JTOrMYeCKHX MIAaroB ¢ ONOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA
(bu3nUecKuX SIBICHUM, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemiath pacu€THble 3afaud B 2—-3 JEWCTBUA, HCIONB3YS 3aKOHbI U (POPMYJIBL,
CBsI3bIBaOIIME (PU3NYECKHE BEIMUYMHBL: HAa OCHOBE aHalIM3a YCJIOBUS 3a/ladyd 3aluChbIBATh
KpaTKO€ YCIIOBHE, BBISBJIATH HEIOCTATOK JAHHBIX JUISl PELICHUs 33aJauM, BHIOMpPATh 3aKOHBI U
(bopMyIibl, HEOOXOAUMBIE Al €€ peleHUs, MPOBOJUTh PACUEThl U CPABHUBATH IMOJYyUYEHHOE
3HaYeHue (PU3NUECKON BEIUUMHBI C U3BECTHBIMU JJAHHBIMU;

pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOILIU (PU3NUYECKUX METO/IOB,
UCIIONIb3Ysl ONMMCAaHUE MCCIEOBAHUSA, BBIIEIATH MPOBEPSEMOE MNPEANOJIOKEHUE, OLEHUBATH
MPaBUJILHOCTD MOPSAKA TPOBEACHUS UCCIEI0OBAaHUS, JEIAaTh BHIBOIBI;

MIPOBOJIUTH ONBITHI IO HAOTIOJEHUIO (PU3NYECKUX SBJICHUN WU (PU3UUECKUX CBOMCTB Tell
(KanuJuIsIpHBIE SIBJICHUS, 3aBUCHMOCTBH JAaBJIEHHUS BO3JlyXa OT €ro o0bEMma, TeMIeparyphl,
CKOPOCTH TIpollecca OCThIBAaHUSI W HArpeBaHUsl NpH H3IYYEHUU OT LBETa M3JIydarollen
(moromaromen) IIOBEPXHOCTH, CKOPOCTb UCIapeHus BOJBI OT TEMIEPATyphl
KUAKOCTH U TUIOLIAAMN €€ MOBEPXHOCTH, AJIEKTPU3ALHUS TE U B3aUMOJEHCTBUE IIIEKTPUUECKUX
3apsAI0B, B3aUMOJIEWCTBHE TOCTOSHHBIX MArHWTOB, BHU3YyalW3alMsl MAarHUTHBIX IOJIEH
MIOCTOSIHHBIX MAarHuTOB, JACHCTBUS MarHUTHOIO MOJs HAa NPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMAarHuTa, CBOWCTBAa AJIGKTPOJBHUIraTeNsl IOCTOSHHOTO TOKa):  (HOpMyIHpOBaTh
poBepsieMble TPENOJOKEHUS, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYJIOBaHMs,
OTUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJIBL;

BBINIOJIHATH MPSMbIE M3MEPEHUSI TEMIIEPATypbl, OTHOCHUTEIBHON BIJIAXXHOCTH BO31yXa,
CWJIbl TOKA, HAIPSKEHUSI C KUCIOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB U JTATYMKOB (PU3MUYECKUX
BEJIMYMH, CPABHUBATH PE3yJbTaThl U3MEPEHUH C YUETOM 3aJaHHON a0COJIIOTHOM NOTPELHOCT;



IPOBOJIUTH HUCCIIEJOBAaHUE 3aBUCUMOCTU OJHOW (DU3MUECKON BEJIWYMHBI OT JPYTroM C
UCIIOJb30BAaHUEM IIPSAMBIX M3MEPEHUHN (3aBUCUMOCTH CONPOTHUBIICHHS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU MTONEPEYHOr0 CEUEHUS U YIEIBbHOIO COPOTUBIICHUS BEIIECTBA IPOBOIHUKA,
CWJIbl TOKa, WIYLIEro 4Yepe3 MPOBOJHUK, OT HANpsIKEHUS Ha IPOBOJHUKE, HUCCIIECJOBaHHE
IOCJIEIOBATENbHOIO M MMapaJyIeIbHOTO  COEAMHEHWH  NPOBOJHUKOB):  IUIAHUPOBATH
UCCIIEZIOBaHNUE, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIeAys MPEAI0KEHHOMY IUIaHy,
¢buKcUpoBaTh pE3yNbTaThl MOTYYCHHONW 3aBHCHUMOCTH B BHUAE TaOJHUI] M TpaHUKOB, JIeIaTh
BBIBOJIBI IO pE3YyJIbTaTaM UCCIEI0BAHNUS;

MPOBOANTH KOCBEHHBIE H3MEpEHHUs (U3MUECKUX BENUYMH (yIeJbHas TEIUIOEMKOCTh
BEILIECTBA, CONPOTUBJICHUE IPOBOJHMKA, padOTa M MOLIHOCTb 3JEKTPUYECKOrO TOKA):
IUTAHUPOBATh U3MEPEHHsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs MPEATIOKEHHOM
WHCTPYKLUU, U BBIYUCIATh 3HAYEHUE BETUUNHBL;

coOmrofaTh TMpaBujia TEXHUKH Oe3omacHocTH Tmpu  pabote ¢ 1a00paTOpHBIM
00opy10BaHUEM;

XapaKTepU30BaTh NPUHIUIIBI JEHCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOICTB
C OIOpPOH HAa WX ONMUCaHUS (B TOM YHCJE: CUCTEMa OTOIUICHHS JOMOB, THTPOMETP, NapoBas
TypOMHa, aMIEpPMETpP, BOJIBTMETP, CUETUMK DIIEKTPUUECKOW IHEPIHH, HJIEKTPOOCBETUTEIIBHBIC
npuOOpbI, HarpeBaTeIbHbIE ANIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE MPETOXPaHUTENH,
AJIEKTPOMArHuT, 3JIEKTPOJABHUraTeNlb IOCTOSHHOIO TOKA), HCIOJIb3Yysl 3HAHUS O CBOMCTBax
(u3MYEeCcKuX SIBICHUI U HEOOXOUMBbIE PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPONCTBA W HU3MEPUTENIbHBIE NPHOOPHI 10
CXeMaM M CXEMaTUYHbIM pUCYHKaM (KUJKOCTHBIA TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETP, JBUTATENb BHYTPEHHErO CrOPaHHMs, SJEKTPOCKOIN, PEOCTaT), COCTABISATh CXEMbI
ANEKTPUYECKUX IeNeil C MOoCIeqOBaTeNbHbIM M MapajuleIbHbIM COEAUHEHUEM 3IIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

MPUBOAUTH TpPUMEPHl (HAXOAUTh MWHGOPMAIMI0O O TNpHUMEpax) MNPaKTUYECKOIro
MCIIOJIb30BaHUs (PM3MUECKUX 3HAHUM B MMOBCEIHEBHOM JKU3HU JIJIsi o0ecrieueHus: 6€30macHOCTH
npu oOpaleHuu ¢ NpudopaMu M TEXHUYECKMMH YCTPOWCTBAMM, COXPAaHEHUS 3/10pOBbI U
COOJIIOICHHS HOPM SKOJIOTHYECKOTO MOBEJCHUS B OKpY KaloLleH cpefie;

OCYIIECTBIIATh MOUCK MH(pOpMaLuu (pU3ndeckoro coaepxanus B MlHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUM W IYTEM CpPAaBHEHMS JOIOJHUTENIBHBIX HCTOYHUKOB BBIIEIATH
nH(pOpMaLIMIO, KOTOpas SBJSETCS MPOTUBOPEUNBOM HIIM MOKET ObITh HETOCTOBEPHOM;

MCIIOJIb30BaTh MPU BBHINOJHEHUU YYEOHBIX 3aJaHUM HAYYHO-TIOMYJSIPHYIO JHUTEPATYpPY
(U3MYECKOro CoJIepKaHMsl, CIpPAaBOYHBIE MaTepualibl, pecypcbl ceTu WHTepHeT, BlaJeTh
npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUsi MHPOpPMALMH U3 OJHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE MHMCHBMEHHBIE M KpaTKHE YCTHbIE COOOIIEeHHs, 00001mas
MH(}OpPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PM3UUECKOTO COACPKaHUS, B TOM YKCIIEe MyOIMYHO
MPEACTABIATh PE3YJbTaThl MPOECKTHOW WM HCCIAEAOBATENbCKON JESITENIbHOCTU, MPU 3TOM
IPaMOTHO WCIOJIb30BaTh W3YYEHHBIM TOHSITHIHBINA ammapar Kypca (PU3MKH, COMPOBOXKIAThH
BBICTYIUIEHUE NTPE3ECHTALIUEH;

IpU BBIOJIHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBAaHUNA (PU3UUECKUX MPOLIECCOB
pacnpenenaTb 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTABJICHHBIMH 331a4aMH, CJICIUTH 32
BBITIOJTHEHUEM TUIaHA JACUCTBUIM UM KOPPEKTHUPOBATh €ro, aJeKBATHO OLIEHWBATH COOCTBEHHBIN
BKJIaJl B J€ATEIBHOCTh T'PYNIbl, BBICTPAUBATh KOMMYHUKATHUBHOE B3aUMOJECHCTBUE, MPOSIBISAS
TOTOBHOCTB Pa3peliaTb KOHPIUKTHI.
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K kxoH1y o0ydyenust B 9 kiacce NmpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaxxaTb C(HOPMUPOBAHHOCTH Y OOYUAOLIUXCSI YMEHUI:

UCIIOJIB30BaTh TOHATHS: CHCTEMa OTCYE€Ta, MaTepualbHas TOYKa, TPACKTOpUS,
OTHOCHUTEJILHOCTh MEXaHUYECKOTO JIBHXKEHUS, AedopManus (ynpyras, IuiacTudeckas), TpeHue,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTh M NMEPETPY3KH, LIEHTP TKECTH, a0COIIOTHO
TBEPAOE TENO, LEHTP TSHKECTU TBEPJOrO TeENa, PaBHOBECHUE, MEXaHUYECKHE KoieOaHus U
BOJHBI, 3BYK, MH(QpPa3ByK U  YyJIbTPa3BYK, DSJIEKTPOMarHUTHbIE  BOJHBI,  IIKaJa
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPbHl HUCITYCKAHHS H
MOTJIOUICHMS, albda-, 0eTa- U TaMMa-u3Iy4eHus, H30TOIbI, siAepHasi JHEPreTHUKaA,

paznuyaTh SBJIICHHS (PaBHOMEpPHOE W HEPaBHOMEPHOE MPSMOJIMHENHOE JBH)KECHHUE,
PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBHKEHHE, CBOOOAHOE NAJEHUE TeJ, PAaBHOMEPHOE
JIBUKCHHE TIO0 OKPY>KHOCTH, B3aMMOJCHCTBHE Tell, PEaKTUBHOE IBM)KEHHE, KOJIeOaTeNbHOE
JBIDKEHUE (3aTyXawllHe U BbIHYXKJECHHbIE KOJI€OaHHs), PE3OHAHC, BOJHOBOE JBHIKECHHUE,
OTPaXEHUE 3BYKa, INPSIMOJMHEMHOE pPACIPOCTPAHEHHE, OTPAKEHUE U IPEIOMIICHHE CBETa,
[IOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3joXKeHHEe OeIoro cCBeTa B CIEKTP U CIOXKEHHUE
CHEKTPaJIbHBIX LBETOB, JMCIEPCHS CBETA, €CTECTBEHHAS PaJUOaKTUBHOCTb, BO3ZHUKHOBEHUE
JMHEMYaToOro CHEeKTpa M3JIy4YEeHUs) MO0 OMNMCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3NYECKUX SIBICHUNA B OKpYXarouiem Mupe (B
TOM 4YHClI€ (QU3NYECKHE SBJICHUS B MPUPOJE: MPUIUBBI U OTIUBBI, JABW)XCHHE IUIAHET
ConHEe4YHOU CHCTEMBbl, PEAKTUBHOE JBWKEHUE JKHUBBIX OpPraHW3MOB, BOCIIPHUSTHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHaMH, 3XO, LIBETA TEJ, ONTUYECKUE
ABJICHHSI B TMpUPOJE, OHOJOTMYECKOE JEHCTBHE BUAMMOIrO, YJIbTPA(PUOIETOBOIO U
PEHTI€HOBCKOTO H3JIyY€HUI, €CTECTBEHHbIM paJUOAKTUBHBIA (POH, KOCMUYECKUE JIy4H,
PaZAMOAKTUBHOE M3IyYEHUE MPUPOJHBIX MUHEPAJIOB, IEUCTBUE PAJUOAKTUBHBIX U3JIyYEHUIN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM MEPEeBOJUTH MPAKTUYECKYIO 3aJady B y4eOHYIO, BBIJEIATH
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUMN;

ONUCHIBAaTh U3YUYCHHbIE CBOWCTBA TeNl U (PU3UUECKUE SIBJICHMSI, UCHOIB3Ys (PU3NUECKHE
BEJIMYMHBI (CpeHssi M MIHOBEHHAas CKOpPOCTh Teja MpU HEPABHOMEPHOM JIBH)KEHUH,
YCKOPEHHUE, MEPEMEIIECHNE, IyTh, YIJIOBas CKOPOCTb, CHJIA TPEHUS, CWia YINPYTrOCTH, CUJIa
TSKECTH, YCKOPEHHE CBOOOJHOTO NaJCHHUS, BEC Tejld, HUMIYJIbC Tejla, HMILYJIbC CHIIbI,
MexaHuyeckas paboTa Y MOIIHOCTb, IOTEHLMAJIbHAs »JHEPrusl Teja, TMOAHATOrO Haj
MOBEPXHOCTHIO 3€MJIM, MOTEHLUUANbHAS JHEPrusi CHKATOM MPYKUHBI, KHHETUYECKas JHEPrus,
MOJIHAsI MEXaHW4YeCKas 3HEeprus, NepHoJ W YacToTa KoJeOaHWil, IJMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IMOKAa3aTellb MPEIOMJICHUS CpEeJbl), MPU OMHCAHUU
MPaBUJILHO TPAKTOBATh (PU3UUYECKHUI CMBICT UCIIOJIb3YEMbIX BETUYHH, 0003HAUEHUS U €AUHUIIbI
(bU3MYEeCKUX BEJIMYMH, HAXOIUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BETUUYHHY C
OPYTUMU BETMYMHAMU, CTPOUTH rpaMKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEJIMYMH;

XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3UYECKUE SIBICHUS M TPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHUS SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHHUS, MPUHLHUII CYNEPHO3ULUN CHUJI, TPUHLUI
OTHOcUTENbHOCTH ['amuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHsS HWMITYJIbCA, 3aKOHBI
OTPaXEHUSI W NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUs 3apsAJ0BOrO U MACCOBOIO YHCEI MpHU
SAIEPHBIX PEAKIMIX, IPU STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alHCHIBATH €TO
MaTeMaTUYECKOE BBIPAKECHHUE;

OOBSACHATh (U3UYECKUE MPOLECChl W CBOMCTBA TeJ, B TOM YHUCIE M B KOHTEKCTE
CUTYallMl TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh HPUYUHHO- CJEICTBEHHbIE
CBS3U, CTPOUTH O0BSICHEHUE U3 2—3 JTOTUYECKHX IIaroB ¢ ONOPOH Ha 2—3 M3yYEHHBIX CBoﬁggBa



(bu3NUeCKuX SIBICHUHN, PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3aJauM (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCIIONb3Ys
3aKOHbI M (OpPMYyJIbl, CBS3bIBAlOIIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS
3aJ]auM 3alKChIBaTh KPAaTKOE YCIOBUE, BBISBIATH HEIOCTAIOIIME WM H30BITOYHBIE JAHHBIE,
BbIOMpAaTh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE I PEIICHHUS, IPOBOAUTH PACUETHl U OLICHUBATh
PEATMCTUYHOCTh MOIYYEHHOIO 3HaYeHUs (PU3NUECKON BEJTMYNHBI,

pacmno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIU (PU3NUIECKUX METO/IOB,
UCIIONIb3Ysl ONMCAaHUE MCCIIEIOBAaHUSA, BBIIEIATH MPOBEPSEMOE MNPEANOJIOKEHUE, OLEHUBATH
MPAaBIJIBHOCTh TMOPSJIKA MPOBEICHUS HCCIEIOBAHMs, JENaTh BBIBOJBI, HWHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUH U OTIBITOB,;

MIPOBOANTD OMBITHI 10 HAOTIOACHUIO (PU3NICCKUX SBICHUHN WIH (PU3MUECKUX CBOMCTB TN
(u3yuyeHune BTOporo 3akoHa HbprOTOHa, 3aKOHA COXpPAaHEHUs IHEPrUH, 3aBUCHUMOCTh MEPHOIA
KoJe0aHu# MPY>KUHHOTO MasTHUKA OT MaccChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD
OT aMIUTUTYJbl MaJbIX KOJICOAHWMU, MPSIMOJMHEHHOE pacHpOCTPAaHEHUE CBETa, PA3JI0KEHHE
0enoro cBeTa B CHEKTpP, M3YYEHHE CBOWCTB M300pa)K€HUs B IUIOCKOM 3€pKajie M CBOWCTB
M300paXeHusl mpeaMeTa B coOuparolield JMH3e, HaONIOJEHUE CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB M3IY4YEHHs): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY U3 HU30BITOYHOrO Habopa
000py10BaHus, OMUCHIBATh XO/JI OIBITA U €r0 Pe3yibTaThl, (POPMYIUPOBATH BBIBOJBL;

OPOBOJANUTH NPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEPEHUMN, OIpenenssi CpeaHee
3HAUYEHHE M3MepseMON  BelWYuHbl (POKYCHOE pacCTOSHUE COOMpAIOIIEH  JIMH3BI),
000CHOBBIBaTh BBIOOP criocoOa u3MepeHus (M3MEPUTENBHOTO MPUOopa);

MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEIWYMH C HUCIOJIB30BAHUEM
IPSIMBIX M3MEPEHUH (3aBUCUMOCTh MYyTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM JBIKEHUU O€3
HAYaJIbHOM CKOPOCTH, MepHoja KoJeOaHWW MaTeMaTUYeCcKOr0 MasTHHKA OT JUIMHBI HUTH,
3aBUCUMOCTH yTJjla OTPa)KEHUsS CBETa OT YyIJia MaJCHUs U yIila MPEIOMIICHUS OT yIJla MMaJIeHUs):
MJIaHUPOBATH MCCIIEIOBAHNE, CAMOCTOSITENIBHO COOMPATh YCTAHOBKY, (PUKCUPOBATH PE3YyJIbTATHI
MOJIyY€HHOM 3aBUCHUMOCTH (PU3UUECKHUX BEJIMYUH B BUJE TaONMIl U TPaQUKOB, J€JIaTh BHIBOJbI
0 pe3yJibTaTaM HCCIIEIOBAHNUS;

IPOBOJNUTh KOCBEHHbIE H3MEpPEHUs (PU3NUYECKUX BEJIWYUH (CpeqHsisi CKOpPOCTh H
YCKOpEHHE Tejla IMpU PaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHHWE CBOOOJHOTO MaJeHus,
KECTKOCTH MPY>KUHBI, KOO DUIIMEHT TPEHUS CKOJIBKEHUSI, MEXaHU4YecKasi paboTa U MOIIHOCTb,
4acToTa U MepuoJ] KojaeOaHni MaTeMaTH4eCKOro U Npy>KMHHOT'O MasgTHUKOB, ONTHYECKAs CHIIa
coOuparomieid  JHUH3bI, PAAUOAKTUBHBIA  (OH): IUJIAHUPOBATh M3MEpPEHUs, CcoOUpaTh
OKCIIEPUMEHTAJIbHYI0O YCTAaHOBKY U  BBIMIOJNHATH W3MEPEHUs, CJeays MPeanoKeHHOU
WHCTPYKIIMHU, BBIUYUCIATH 3HAUYCHHE BEJIMUYMHBI M aHAJIM3UPOBATH MOJNYyUYEHHBIE PE3YNIbTATHI C
Y4ETOM 3aJTaHHOW MOTPEITHOCTH U3MEPEHUM;

coONoaTh MpaBWiIa TEXHUKUM O€30MacHOCTH Mpu paboTe ¢  J1abopaTOpHBIM
000opy10BaHUEM;

pa3nnyaTh OCHOBHBIC TPHU3HAKH H3YyYEHHBIX (U3MYECKUX MOJENel: MaTepHuaibHas
TOYKa, aOCOJIOTHO TBEPJIOE TEJI0, TOUCUHBII UCTOYHHK CBETA, JIy4, TOHKAs JINH3A, IIJIaHEeTapHast
MOJIeJIb aTOMa, HYKJIOHHAsi MOJIETIb aTOMHOTO SJIpa;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPONUCTB
C OMOpPOM Ha MX OMHCAaHMs (B TOM YMCIE: COUAOMETp, JAaTUMKH TOJOXKEHHS, PACCTOSHUS U
YCKOpPEHUs, pakera, 5XOJOT, OYKH, MEPHUCKOI, (QoToanmnapar, ONTUYECKHUE CBETOBOJBI,
CHEKTPOCKON,  JO3MMETp, Kamepa  BunbcoHa),  ucmonb3yss  3HaHMS O CBOMCTBax
(bu3nUecKuX SIBICHUN U HEOOXOJUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

MCTIONB30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH W3YYEHHBIX TEXHHUYECKHX yCTpoﬁzg?’TB,



U3MEpPUTEIbHBIX  MPUOOPOB M TEXHOJOTUYECKHX  MPOLECCOB  MPU  pEUICHUU
yueOHO-MPAKTUYECKUX 3aJlay, ONTHYECKUE CXEMBbI JIJIsi MOCTPOCHUSI M300paKEHU B TJIOCKOM
3epKajie U coOuparolen JMH3e;

OPUBOJUTH TpPUMEPHl (HAXOIUTh HMHPOPMALMIO O TMpUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUM B MOBCEAHEBHOM KU3HU ISl 0OecrieueHus: 0€30MacHOCTH
npu oOpainieHuu ¢ npudopamMu U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHS 3/I0POBbS U
COOJTIOICHUS HOPM SKOJIOTMYECKOTO MOBECHUS B OKPYKaIOIIEH Cpee;

OCYIIECTBIISITh TOMCK HHpOpMAIMK  (Qu3ndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO ~ (POpMYJIHpYsl  MOMCKOBBIM  3ampoc, HAXOAWTh MyTH  OMNPEICIICHUs
JOCTOBEPHOCTH MOJIYYCeHHON MH(GOPMAIIMU HAa OCHOBE UMEIOIINXCS 3HAHUN U JOMOJIHUTEIbHBIX
MCTOYHHKOB;

MCIIOJIb30BaTh MPHU BBITIOJHEHUN yUEOHBIX 3aJlaHUN HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(bU3MYECKOTO COJEpXKaHUs, CIPABOYHbIE MaTepHallbl, pecypchl ceTu VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi MHPOpPMALMU M3 OAHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(OpPMALIUU U3
HECKOJIBKUX HCTOYHHUKOB (DPU3UUYECKOTO COJEP)KAHUS, MYyOJUYHO MPEACTABIATH PE3YJIbTAThI
IIPOCKTHOM WJIM HCCIEN0BATEIBCKONW JIEATENBHOCTH, IPU 3TOM TI'PaMOTHO HCIIOJIb30BAThH
M3YYCHHBI TMOHATUMHBIA ammapaT u3y4aemMoro paszzgena (QU3MKM UM CONMPOBOXKIAThH
BBICTYIUICHHE  TMpE3CHTalued ¢ y4€TOM  OCOOEHHOCTEH  ayJUTOPUU  CBEPCTHHUKOB.
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TEMATHUYECKOE IIJTAHUPOBAHUE

KJIACC
Ne /i [HaumeHnoBaHue KosnuecTBo [TporpaMMHOE COJIepIKaHKE OCHOBHBIE BH/IBI JICATEIBHOCTH 00YUYAFOIIUXCS
pa3esioB U TeM y4eOHOTO  [4acoB
npeaMeTa

Paznen 1. ®u3uka u ee POJIb B TIO3HAHUHN OKPYKAKOIICTO MHUpa

1.1  |®usuka — Hayka o mpupoae |2 @du3nka — HayKa 0 IPUPOJE. BrisiBIieHHE pa3nuynii MeXy GU3NYECKIMHU U
SBnEHUS IPUPOBI. XUMUYECKUMHU MPEBPALICHUSMH.
DuU3NYECKUE SBIICHHUS: Pacrio3naBanue u Kiiaccupukanus GU3NIeCKUX SBICHHIA:
MEXaHUYECKUE, TEIJIOBBIE, MEXaHUYECKUX, TETUIOBbIX,
DIIEKTPUYECKUE, MAaTHUTHBIE, AIIEKTPUYECKUX, MATHUTHBIX U CBETOBbIX. Habmonenue u
CBETOBBIE, onrcanue (HU3NUECKUX SBICHUMA
3BYKOBBIC

1.2 | ®usnueckue 2 DusnuecKkue BEIUUNHBI. Onpenenenne NEHBI AEIEHUS Kb

BEJINYUHBI 3mepenne pu3anyeckux M3MEPUTENILHOTO Npudopa.
BeIMUMH. Du3znueckue M3MepeHne JIMHEHHBIX pa3MEpPOB TEJI U
npubopsl. [TorpenHocts [IPOMEKYTKOB BPEMEHU C YYETOM IOTPEIIHOCTEN.
M3MEPEHUIN M3mepenune 00bEMa KUAKOCTU U TBEPJOTO TeNa.
MexayHapoiHas cucrema M3mepeHne TeMneparypsl py TOMOIIN
e AVHUL] PKUJKOCTHOTO TEPMOMETpA U AaTUMKa
TEMIIEPaTyPBI.

BrInosiHEHNE TBOPUYECKHUX 33JaHUM 110 MMOUCKY
CII0COO0B M3MEPEHUST HEKOTOPHIX (PH3UIECKIX
XapaKTEPUCTHK, HATPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAATEHHBIX

00BEKTOB, OOBIINX PACCTOSHHM, MAJTBIX




MPOMEKXYTKOB BpeMeHH. OOCyKIeHrne
[pe/JlaraéMbIX cloco00B

1.3. |[EcrectBeHHO- 2 Kak ¢usuka u npyrue BbIBHKEHNE TUTIOTE3, OOBSICHSIOUINX POCTHIC
Hay4YHBIA METOJ €CTECTBEHHbIE HAYKU SIBJICHUS, HATIPUMED:
[O3HAHUS M3Y4aloT IPUPOAY. — [I0YEMY OCTAHABJIMBAETCS JIBHKYILEECS
EcTecTBEHHO-Hay4YHBIN [10 TOPU30HTAJILHON ITOBEPXHOCTH TEJO;
METO]I IO3HAHMSL: — MIOYEMY B JKapKYIO IIOTO/ly B CBETJION OACKIE
Ha0JII0/IeHUE, TOCTAaHOBKA [IpOXJaaHel, yeM B TEMHOM. lIpennoxenne
Hay4YHOI'O BOIIPOCa, CII0cO0O0B ITPOBEPKU TUIIOTES.
BbI/IBJKEHUE TUIIOTE3, [IpoBeneHue uccae10BaHus O IPOBEPKE KAKOM-
DKCIIEPUMEHT 110 IPOBEPKE 100 TUIMOTE3BI.
rUIoTe3, 00bsICHEHUE [TocTpoeHue npocTelux Moenen GU3nIecKux
HA0JF0/1a€MOT0 SIBJICHUS. SIBJICHUH (B BUJI€ PUCYHKOB WJIM CXEM), HAIIpUMEP
Onucanune pU3NIECKUX [aJICHUE IPEIMETA; IPAMOIMHENHOE
SIBJIGHUM C TIOMOIIBIO [pacrpocTpaHEHHE CBETa
MoJIeTIeH
Wroro no pasneny 6

Pazmen 2. HepBOHa‘-IaJIBHBIC CBCJCHUSA O CTPOCHHU BCIICCTBA

2.1

CTpoeHue BelecTBa

1

CTpoeHME BEIECTBA:
ATOMBI U MOJIEKYJIbI, UX
pa3mepbl. ONbITHI,
TOKa3bIBAIOIIHE
ITUCKPETHOE CTPOCHHE
BELIECTBA

Ha0ronenue u mHTEpIpeTanus OnbITOB,
CBHJICTEIHCTBYIONUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHH BEIIECTBA: OTBITHI C PACTBOPEHUEM
[PA3IMYHBIX BEIIECTB B BOJIE.

OrneHKa pa3MepoB aTOMOB M MOJIEKYJ

C MCTOJIb30BaHUEM (QoTorpaduil, MOTyIeHHBIX
Ha aTOMHOM CHJIOBOM MuKpockore (ACM) —

maboparopHas pabota mo Teme: «OreHKa
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ITuamMeTpa aToMa METOJIOM PSIIOB
(c uconp3oBanueM dotorpaduii)». OnpeaeieHne pasMepoB
MaJTbIX TeJ

2.2  |IBWKeHHE U
B3aUMOJICUCTBUE YaCTUIL
BEIeCTBA

/IBuKeHMe YacTUIl BELIECTBA.
CBsI3b CKOPOCTHU JIBUKEHUST YACTHI]
c TeMrneparypoi. bpoyHoBckoe

mBHOKEHUE, TUPDY3USL.
B3anMoieficTBHE YaCTHII
BEIICCTBA: MPUTSIKCHHUE U
OTTAJIKMBaHUE

Ha6mronenne u 00bsICHEHHE OPOYHOBCKOTO JIBHIKCHHS U
SIBIICHUS TUPPY3UH.

[TpoBeeHNE M OOBSICHEHUE OIBITOB

10 HAOJFOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.
[TpoBeaeHUE 1 O0BSICHEHUE OIBITOB I10

0OHAPYKEHHUIO CHJI MOJICKYJISIPHOTO MPUTSHKEHUS U
OTTaIKHUBaHUS

2.3  |ArperarHble
COCTOSIHUSI BEIIECTBA

ArperaTtHbl€ COCTOSIHUS
BEIIIECTBA: CTPOCHUE T'a30B,
PKUIKOCTEN M TBEPJIBIX
(KpUCTAJUIMYECKHX ) TEJI.
B3anmocBsA3b MEKITY
CBOMCTBaMH BEIIIECTB

B pa3HbIX arperaTHbIx
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH
ArperaTHbIX COCTOSTHUM
BOJIBI

Omnucanue (C UCTIOIb30BAaHUEM ITPOCTHIX
MO/IeIIeii) OCHOBHBIX Pa3InYMidi B CTPOCHUH Ta30B,
PKHJIKOCTEH U TBEPBIX TEII.

OOBsicCHEHHE MaJION C)KUMAEMOCTH KHUJIKOCTEH U
TBEP/IBIX TEJ, OONBIION CKUMAEMOCTH T'a30B.
OObscHeHne coxpaHeHus: GopMbl TBEPABIX TE U
TEKYYECTH KHJIKOCTH.

[TpoBeeHuE ONBITOB, JOKA3BIBAIOIINX, YTO

B TBEPIOM COCTOSTHUH BOBI YACTHIIBI HAXOASTCS
B CpEAHEM Jajbllie IPYT OT Apyra (MII0THOCTh
MEHBIIIE), YEM B JKUIKOM.

'Y cTaHOBIIEHHE B3aMMOCBSI3U MEXTY
0COOEHHOCTSIMH arperaTHbIX COCTOSHUM BOJBI U
CYIIIECTBOBaHMEM BOJHBIX OPraHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro o paszaeny
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Paznen 3. JIBukeHHe W B3aMMOJCHCTBHUE T

3.1  [MexaHuueckoe IBIKEHUE |3 MexaHuueckoe IBUKEHHE. VccnenoBaHne paBHOMEPHOTO ABUKEHUS, OIIPENIETICHUE €T0
PaBHOMEpHOE ¥ HEPAaBHOMEPHOE  [IPU3HAKOB.
IIBUKECHHE. Habnroenne HepaBHOMEPHOTO JBMKEHUS U OTIpe/IeIIeHUE
CxopocTb. CpeniHsisi CKOPOCTb MPH [€r0 OTJIMYUNA OT PABHOMEPHOI'O IBUKEHHUS.
HEPaBHOMEPHOM Omnpenenenrne CKOPOCTH PABHOMEPHOT'O IBUKEHUS (ILIapHKa
nBYOKeHUH. Pacuér nytu n B )KMJKOCTH, MOJEIH JIEKTPUUECKOr0 aBTOMOOUJIS U T.11.).
BPEMEHU JIBUKCHUS OmnpeneneHne cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WK
I1apyKa 110 HaKJIOHHOM IutockocTH Pemenue 3a1a4 Ha
onpezesieHue MyTH, CKOPOCTU U BPEMEHU PaBHOMEPHOIO
ITBYDKEHUS.
AHanu3 rpa)uKOB 3aBUCUMOCTH ITYTH U CKOPOCTH
0T BpeMEHU
3.2 [Muepuus, Macca, TNIOTHOCTS 4 SIBneHne uHepuuU. 3aKOH OOBsiICHEHHE ¥ IPOTHO3UPOBAHHE SIBJICHUHN, 00YCIOBICHHBIX

MHEepLMH. B3auMoaencTeue ten
KaK TPUYMHA U3MEHEHHUS CKOPOCTH
MBIKEHUS Tell. Macca kak mepa
WHEPTHOCTH TeJa.

[1noTHOCTE BeliecTna.

CBs13b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYN B
eauHHUIle 00bEMA BEICCTBA

WHEpLHEN, HAIIPUMED, YTO IPOUCXOIUT ITPH TOPMOKEHUH
WM PEe3KOM MaHEBPE aBTOMOOMIISI, TOYEMY HEBO3MOXKHO
MIHOBEHHO IPEKPATUTh JBUKEHUE HA BEJIOCUIIEAE UITU
caMOKaTe U T. [I.

[IpoBeneHne U aHANNU3 OIBITOB, AEMOHCTPUPYIOLINX
M3MEHEHNE CKOPOCTH JIBUKEHUS TeJla B pe3ynbTare
INENCTBUSA HA HETO JPYTUX TEll.

Perienue 3a1a4 Ha OIpe/eNICHNE MacChl TeNa, €ro
00BEMa U TIIOTHOCTH.
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[IpoBeneHne U aHATM3 OIBITOB, IEMOHCTPUPYIOLIHAX
3aBUCHMOCTbh M3MEHECHHS CKOPOCTH TeJa OT €r0 MacChl IpH
B3aMMOJICUCTBUH Tell. M3MepeHne Macchl Tena pa3indyHbIMU
crioco0amm.

OrpezieneHre IIOTHOCTHU TeJa B Pe3ysIbTaTe

M3MEPEHUs ero Macchl U 00bEMa

3.3

Cwita. Bunsl cun

14

Cuila Kak XapaKTepUCTHKA
B3aNMOJEHCTBUS TEJl.

Cuta ynpyroctu u 3akoH ['yka.
M3MmepeHne CUbl

C IOMOILBIO TUHAMOMETpA. SIBIeHHE
TATOTCHUS U cuiia TshkecTH. Cuiia
TSOKECTH Ha IPYTUX TUIaHeTax.

Bec tena. HeBecomocts. Cnoxxenue
CUJI, HAIIPABJICHHBIX 10 OJIHOM
IPSIMOIA.

PaBHONEHCTBYIOIIAS CHIL.

Cuna tpenus. TpeHue cKoIbXeHus U
TpeHUe

rnokosi. TpeHue B MpUpoAe U TEXHUKE

M3ydeHne B3auMOIEHCTBHS KaK TPUINHBI H3MEHEHHUS CKOPOCTH
Tesa win ero Aedopmanuu. OnrucaHue peaibHbIX CUTYaIui
B3aUMOJICUCTBHUSI TEJI C IOMOIIBIO MOJIETICH, B KOTOPBIX BBOAUTCS
MOHATHE ¥ H300paKCHUE CHUIIBI.

Wzydenue cuiel ynpyroctu. MccnenoBanue 3aBUCIMOCTH CHITBI
YIPYTOCTH OT yIJIMHEHUS PE3UHOBOTO IIHYPa WU MPYKUHBI

(c mocTpoenueM rpaduka).

|AHAJIM3 TPAKTUIECKUX CUTYAIHiA, B KOTOPBIX MPOSBISETCS
IMeCTBHUE CUJIBI YIPYTOCTH (YIIPYTOCTh Ms4a, KPOCCOBOK, BETOK
Imepesa u 1p.).

IAHAJIM3 CUTYyallli, CBI3aHHBIX C SBICHUEM TATOTEHHUS.
OO0BsicHeHHE OPOUTAIEHOTO JIBUKESHHS TIIAHET

C UCITOJIb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA WHEPITHH.
M3mMmepenre Beca Tela ¢ MOMOIIBI0 TMHAMOMETPA.

O0ocHOBaHHE ATOTO CIOC00a U3MEPEHUSI.

IAHAITN3 U MOJICIIUPOBAHUE SIBJICHHSI HEBECOMOCTH.
DKCIEepUMEHTAIILHOE TIOJyIeHNE TIPaBUIIa CIIOKEHUS CHJT,
HAPaBJIEHHBIX BJIOJIb OJJHON NpsiMoii. OmnpeienieHrne BEeIIMIMHBI
[PaBHOJIEUCTBYIOILIEH CUJL.

M3y4ueHne CUIIBI TPEHUS CKOJBKEHUS M CHITBI TPEHUS TTOKOSI.
VccnenoBanne 3aBUCUMOCTH CHITBI TPEHUS OT CHITBI JTABJICHUS U
CBOMCTB TPYLIUXCSI TOBEPXHOCTEH.

AHaJN3 MPAKTHYECKUX CUTYallUi, B KOTOPBIX IPOSBIISIETCS
IMeHCTBIE CUIIBI TPEHUS, UCIIOIB3YIOTCSI CITIOCOOBI €€ YMEHBIIICHUS
WK yBeNMYeHUS (KaTaHUE Ha JIbDKaX, KOHbKaX, TOPMOXKEHHE
ABTOMOOWJISA, MCIIOJIb30BAHUE MOANIUITHUKOB, IUTABAHUE BOIHBIX
PKHBOTHBIX U JIp.). Pellienne 3a1a4 ¢ HCIOIb30BaHUEM (hOPMYIT JIJIs
[pacdéra CHIIBI TSHKECTHU, CHIIBI

YIPYTOCTH, CHIIBI TPEHHS
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Paznen 4. Jlapnenue TBEPABIX TEM, )KUIKOCTEH U ra30B

4.1 [laBnenwue. [lepenaua naBneHus |3 /laBnenne. CriocoObl yMEHBIICHUS U |AHAIN3 U OOBSCHEHUE OMBITOB M MPAKTUIECKUX CUTYyaluii, B
TBEPABIMU TEJIaMH, yBeJIMUeHUs AaBieHus. [laBneHue KOTOPBIX MPOSABIISIETCS CHUJIa AABIICHHUS.
PKUZIKOCTSMH M T'a3aMHU ra3a. 3aBUCUMOCTb AaBJieHUs raza or [O00CHOBaHHE CIIOCOOOB YMEHBIICHHS U YBEITUUEHHS JaBJICHHUS.
00bEMa, M3ydeHne 3aBUCMMOCTH J1aBJICHMS ra3a

TeMIIepaTyphI.




[lepenaua qaBiaeHUs TBEPIABIMU
TeJIaMH,

PKUIKOCTSIMHM 1 ra3aMHy. 3aKOH
ITackains

0T 00BbEMA U TEMIIEPATYPBHI.

M3yueHne ocoOCHHOCTEH nepenaydu JaBieHus TBEPABIMU TeIaMH,
PKUJIKOCTSIMU U T'a3aMHU.

O0oCcHOBaHHE PE3yIbTATOB OMBITOB OCOOCHHOCTSIMH CTPOCHUS
BEIIECTBA B TBEPAOM, KHUIKOM U ra3000pa3sHOM COCTOSIHUSX.
DKCIIEpUMEHTAIbHOE JOKA3aTeIbCTBO 3aKoHa [lackais.

PemreHue 3a1a4 Ha pacu€r JaBiaeHUs TBEPIOTO

rejia
4.2  |/laBIIeHHE KUIKOCTH 3aBHCHMOCTD JaBJICHHUS )KUAKOCTH [MccaemoBanye 3aBUCUMOCTH JaBJIEHUS KUIKOCTH OT
oT FJ'IY6I/IHBI. FJIy6I/IHI)I HOFPY)KGHI/ISI U IIJIOTHOCTH )KUAKOCTH.
[THeBMaTHYECKHE MAIIUHEI. Ha0nronenue u 00bsICHEHHE THAPOCTATHYECKOTO TTapaoKca
[ MapocTaTM4eCKUi Iapasiokce. Ha OCHOBe 3akoHa [lackais.
CooOmiaromnuecs CoCcyabl. 3y4ueHne cooOIalonuXcsi COCY0B.
FI/IIIpaBJII/I‘-IGCKI/Ie MEXAaHU3MbI PCHIGHI/IC 3a41a4 Ha pvaéT IOAaBJICHUS )KUIKOCTH.
OOBsICHEHNE TPUHITUIIA JICHCTBUS THAPABIMYECKOIO Mpecca,
IMHCBMATHUYCCKUX MAIIINH.
IAHaN3 U OOBSICHEHHE IPAKTHYECKUX CUTYAIIH,
}IGMOHCTpI/Ip}IIOHII/IX HpOSIBJ'IeHI/Ie JABJICHUSA
PKUAKOCTHU U 3aKkoHa [lackans, Hanpumep
[POLIECCOB B OpraHU3Me IPU ITYOOKOBOJIHOM HBIPSTHUU
4.3 AT™Moc(epHOe 1aBiIeHNE ATmocdepa 3emin u DKCIIEpUMEHTATBLHOE OOHApYKEHUE aTMOCHEPHOTO

aTMOC(epHOe AaBICHHE.
[IprunHBI CylIeCTBOBAHUS

TaBIIEHMSI.
IAHAIIN3 ¥ O0BSICHEHNE OTBITOB U MTPAKTUYECKHUX
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BO3AYIIHOM 000JI0UKH 3EMITH.
OnbiT Toppuuesiu. U3mepenne
aTMoc(epHOTro aBICHMUS.
3aBHCUMOCTH aTMOC(EpPHOTO
ITaBJICHUS OT BBICOTHI HaJl yPOBHEM
Mopsi. [Ipubopsl

U1 ©3MEpeHust aTMoc(epHoro
MaBJICHUS

CUTYyallii, CBI3aHHBIX C IEWCTBUEM aTMOC(HEepHOTO
TaBJICHUS.

OOBsICHEHHE CYIIECTBOBaHMS aTMOC(EphI Ha 3emiie U
HEKOTOPBIX IUIaHETaX WM €€ OTCYTCTBHS HA JPYTHX
ranerax u Jlyne.

OObscHEeHNE N3MEHEHUS TNIOTHOCTH aTMOC(hephl C BBICOTON
1 3aBUCUMOCTH aTMOC(EPHOTO JIaBIICHUS OT BBICOTHI.
Perenue 3a1a4 Ha pacu€T aTMOC(HEpPHOTO JaBICHHUS.
3ydyeHue yctpoiicTBa GapomeTpa-aHepouaa

4.4

JleiicTBHE KUAKOCTH U Ta3a
Ha IIOTPYKEHHOE B HUX TEJIO

JlelicTBHE KUIKOCTHU U ra3a Ha
[IOIPY>KEHHOE B HUX TEIIO.
BriTankuBaromias (apxumMea0Ba)
cuna. 3akoH Apxumena. [LnaBanue
ren. BozmyxomnnaBanue

DKcriepuMEHTaIbHOE OOHAPYKEHUE IeUCTBUS KUAKOCTU U
ra3a Ha OTPYKEHHOE B HUX Teno. Onpezenenne
BBITAJIKUBAIOLIEH CHUJIBI, JEHCTBYIOLIEN Ha TEIIO,
[OrPY>KEHHOE

B *KUIKOCTb.

[IpoBenenune u 00Cyk1€HUE OINBITOB, JEMOHCTPUPYIOIINX
3aBHCUMOCTD

BBITAJIKUBAIOIIEH CHJIBI, I€HCTBYIOIIEH HA TEJO B XKUJIKOCTH,
0T 00BbEMa NOTPyKEHHOH

B KHJIKOCTh YaCTH TeJla ¥ OT IJIOTHOCTH KUTKOCTH.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI,
IEMCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT MACChI TeTa.
MccinegoBaHue 3aBUCUMOCTH Beca Tella B BOJIE

0T 00bEMa NOrpyKEHHOM B )KUJIKOCTh YaCTH TeJa.
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Perenue 3a1au Ha NpUMEHEHUE 3aKOHA ApXuMesa u
YCJIOBHS TUTABaHUS TE.

KoHcTpynpoBaHue apeomeTpa uin
KOHCTPYMPOBAHHUE JIOJIKH M OTIPEICICHHUE €
rpy30I0AbEMHOCTH

HMroro no pasaceiny

21

Pa3nen 5. PaboTta 1 MOIIHOCTB. DHEpPrus

0.1

IPaboTa 1 MOIITHOCTH

3

Mexanudeckas padora.
MoOIIHOCTh

DKCIIEpUMEHTAIBHOE OIPEICIICHIE MEXaHMIEeCKOH paboThI
CUJIBbI TSYKECTHU MIPU NAJCHUU TeJla U CUJIbl TPEHUS

[P PABHOMEPHOM IIEPEMELICHUH TeJIA I10 TOPU30HTAIBHOU
[MOBEPXHOCTHU.

Pacuér MOIIHOCTH, pa3BUBAEMOM IIPU TOABEME I10 JIECTHUIIE.
Pemenue 3a1ay Ha pacuéT MEXaHUYECKON PabOThI

1 MOIITHOCTHU

5.2

HpOCTHe MCXAaHU3MBI

[IpocTble MEXaHU3MBI: pbIYar,
0JI0K, HAaKJIOHHAsI IIJIOCKOCTb.
[IpaBuIO paBHOBECHS pblyara.

[ I[ppuMeHeHne paBuiia PAaBHOBECUS
pplyara

K 0JIOKY. «30J10TO€ MPaBUIIO»
Mexanuku. KITJ[ mpocTeix
MEXaHU3MOB.

[IpocTble MEXaHU3MBI

B OBITY U TEXHUKE

OrnpeneneHre BBIMTPHIIIA B CHIIE MPOCTHIX MEXAHU3MOB Ha
MpUMepe pblvara, MoIBHYKHOTO M HETIOJIBUYKHOTO OJIOKOB,
HaKJIOHHOM TUIOCKOCTHU. McciietoBaHue yCIoBUs PaBHOBECHUS
ppryara.

OOHapyKeHHe CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3IMYHBIX HHCTPYMEHTAX U MPUCTIOCOOTICHUSX,
MCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAKXKE

B JKMBBIX OpraHU3Max.

DKCIEpUMEHTAIBHOE JI0KA3aTeIbCTBO PAaBEHCTBA

paboT MpU MPUMEHEHUH TIPOCTHIX MEXAHU3MOB.
Onpenenenue KIIJ[ Hak1OHHON MIOCKOCTH.
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Peienue 3a1ay Ha IpUMEHEHUE TIpaBUIa
paBHOBecHUs pblyara u Ha pacuet KIIJ]

5.3  [MexaHuueckasi SHEPIHs 4 MexaHuyeckas JHEpIusl. DKCIIEPUMEHTAJILHOE OIPEIEIIEHUE N3MEHEHUS
KnHeTnueckas 1 NOTEHIMAJIbHAs [KMHETHMYECKOW U MOTEHLMAIbHOW SHEPTUU TeJla IIPU ero
PHEPIHSL. CKaThIBaHUH 110 HAKJIOHHOM Ii1ockocTu. dopmynupoBaHue
[TpeBpateHre 01HOro BUa Ha OCHOBE MCCJIEIOBAHUS 3aKOHA COXPAHEHMUSI
MEXaHUYECKON YHEPTrUU MEXaHUYECKON YHEPTUU.
B Ipyroil. 3aKOH COXpaHEHUs OOcy>XaeHne rpaHul] IPUMEHUMOCTH 3aKOHA COXPaHEHMS
APHEPrUH B MEXaHUKE SHEPrUH.
Perienue 3a/1a4 ¢ UCIOJIb30BAaHUEM 3aKOHA
COXpaHEHMsI SHEPTUU
HToro no pasznemny 12
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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KJIACC

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKON
TEOpUU CTPOCHHS BEILIECTBA.
Macca u pa3Mepsl aTOMOB U
MOJIeKYJ1. OTBITHI,
MOATBEPKIAIOIIINE
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUUECKOU
TEOpHH.

Moaenu TBEPIOTO, JKUIKOTO
1 Ta3000pa3HOTr0 COCTOSTHHM
BEILIECTBA.
Kpucrannuueckue u
amMop(HbIe Tena.
OOBsCHECHNE CBOMCTB T'a30B,
PKUJIKOCTEN U TBEPBIX TEI
Ha OCHOBE MOJIOKEHHI
MOJIEKYJISIPHO-KUHETUUECKOU
reopun. CMayMBaHue U
KaWJUTIPHBIC SIBICHHUS.
TemnmoBoe pacumpeHue u

CIXKaTuc

Ne i/ [HauMmenoBaHue KomnnuecTBo [TIporpamMmMHOeE conepxkaHue OCHOBHBIE BUIBI ICATEILHOCTH 00YJAFOIIMXCSI
pa3esioB U TeM y4eOHOr0  [4acoB
npeaMeTa

Pa3nen 1. TemtoBrle ABICHUA

1.1 CTpoeHue U CBOMCTBA 7 (OCHOBHBIE ITOJIOKEHUS Hao6ronenre n nHTEpIpeTanusi ONbITOB,

CBHU/ICTEIILCTBYIONINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM
[pa3JIMYHBIX BEILIECTB B BOJIE.

Pemenue 3a1a4 Mo OLIEHWBAHUIO KOJIMYECTBA
AQTOMOB WJIM MOJICKYJI B €JMHHIIE 00bEMa
BELECTBA.

IAHaTN3 TEKCTa APEBHUX aTOMHUCTOB (HAIIpuMep,
(bparmenTa nosmel Jlykpenus «O npupoze
BeIlel») ¢ U3JI0’)KEHHEM 00OCHOBAHHI aTOMHOMN
rUIOTE3b! (CMbICIOBOE UTeHue). OreHka
yOeIUTEeNbHOCTH STUX 0OOCHOBAHUIA.
OO0bsicHeHrEe OPOYHOBCKOTO JIBHKEHUS, SIBJICHHUS
G Gdy3un U pa3Tuuuii MeX1y HUIMH Ha OCHOBE
[TOJIOKEHUN MOJIEKYJIIPHO-KHHETUYECKON
TEOpUU CTPOCHUS BEIIECTBA.

OOBsiICHEHHE OCHOBHBIX Pa3IMuUil B CTPOSHUU
ra3oB, )KUJAKOCTEU U TBEPIBIX TEI

C MCIIOJIb30BaHUEM IOJIOKEHUH MOJIEKYIISIPHO-
KHHETUYECKOW TeOpUHU CTPOSHHUSI BEILIECTBA.
[IpoBeneHuE ONBITOB MO BBIPALTUBAHUIO

KpUCTAJIJIOB [IOBAapEHHOM COJIM MJIU caxapa.
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[TpoBenenue u 00BSICHEHUE ONBITOB, AEMOHCTPUPYIOLINX
KaIllWJUIAPHBIC SIBJICHUS U SBJICHUE CMAYUBAHUS.
OOBsICHEHNE POJIN KaMJUIAPHBIX SBICHUN

JUISL IOCTYIUIEHHS BOJbI B OPraHU3M PAaCTEHUM.
Habmronenue, npoBeieHrne U 00BsSCHEHNE OIBITOB I10
HaOJII0/IEHUIO TEIJIOBOTO PACUIMPEHMsI ra30B, XKUIKOCTEH U
TBEPABIX Tea. OObACHEHHE COXpaHEHHs 00bEMA TBEPIBIX
TeJ1, TEKY4ECTH JKUIAKOCTH (B TOM YHCIIE, PA3HULIBI

B TEKYUECTH JIJISl pa3HbIX KUIAKOCTEN), 1aBICHUS rasa.
[IpoBeneHue ONBITOB, AEMOHCTPUPYIOIUX 3aBUCUMOCTD
NTaBJICHUS BO3JlyXa OT ero o0bEMa U HarpeBaHus WK
OXJIaX/IEHUS, U UX 00bSICHEHHE HA OCHOBE aTOMHO-
MOJIEKYJIAPHOTO YYCHHS.

IAHaIIM3 IPAKTUYECKUX CUTYalUil, CBSI3aHHBIX

CO CBOMCTBAMHU I'a30B, )KUIKOCTEN U TBEPIBIX TEJ

1.2

TeroBbIe MPOLECCH

21

Temnepatypa. CBsi3b TeMIIEpaTyphl
CO CKOPOCTBIO TETJTIOBOTO
NIBUKCHMSI YaCTHIl. BHYTpeHHSS
pHeprHsi. CriocoObl H3MEHEHUSI
BHYTpEHHEH YHEPTUHU:
TeruTonepeiada U COBEPIIICHNE
paboTel. Bussr

TeTUTOTIEpeIavuu:

O60cHOBaHME MPABUI U3MEPEHUS TEMIIEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CITOCOO0B U3MEPEHUS U IIIKAIT
TeMIIepaTyphl.

Ha6umroienne u 00bsICHEHHE OTBITOB, IEMOHCTPUPYIOIINX
M3MEHEHNE BHYTPEHHEH SHEPTUu Tela B pe3ybTaTe
TerIonepe1ad U paboThl BHEITHUX CHIL.

HaOmoaeHue u 00bsICHEHUE OIIBITOB,

00CYKJIeHUE MPAKTUYSCKUX CUTYAIIHH,
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TETUIONIPOBOHOCTb,
KOHBEKIINS, U3TYICHHE.
KonmdecTBO TENIOTHI. Y AeIbHAs
TEIJIO0EMKOCTh BEILIECTBA.
TemiooOMeH U TEIJI0BOE
[PaBHOBECHE.

YpaBHEHHE TEIIIOBOTO OanaHca.
[1naBneHre U OTBEpICBaHUE
KPUCTAJUTMYECKUX BEIICCTB.

'V nenpHas TEIUIOTA IJ1aBJIEHUS.
[TapooGpa3zoBanue u
KoHieHcanusl. VMicmapenue.
Kunienne. Y neapHas TemioTa
rmapooOpa3oBaHus. 3aBUCUMOCTb
TeMIIepaTypbl KUTICHUS OT
aTMOC(EepHOTO JaBICHHUS.
BnaxHocTh Bo3ayxa. DHEprus
TOILIMBA.

Y nenpHast TENJI0Ta CrOPAHUS.
[TpuHIHIBI PaOOTHI TETIOBBIX
neurateneit KIT/[ Termnooro
IBUTATEIIS.

TemnoBkle JBUTATEIIA U

EMOHCTPHUPYIOMINUX PA3INYHbIC BUIBI TETUIONICPEIayu:
TEIJIONPOBOJHOCTh, KOHBEKIUIO, U3TTyUCHHE.
VccnenoBanue siBICHUS TEMIOOOMEHa

[IpY CMEIIMBAHUH XOJIOJHOM U ropsiueil BObI.
HabmtoneHre yCTaHOBJICHHUS TETIJIOBOTO PAaBHOBECHUS MEXKTY)|
ropstue U XoJ0aHOK Bofon. Onpeaeienne (M3MEpEHHE)
KOJMYECTBA TETUIOTHI, IOTYYCHHOTO BOIOHN TpH
TEIJI000MEHE C HAarpeThIM METAJUTMYECKUM IIUITHHIPOM.
Ornpenenenne (M3MEPEHKE) YACIbHON TEIII0OEMKOCTH
BEIIIECTBA.

Pemenue 3a/1a4, CBSI3aHHBIX C BBIYUCICHUEM KOJIMICCTBA
TEIJIOTHI U TEIUIOEMKOCTH

NpU TETII000MEHe.

IAHaTN3 CUTYyaluil MPAKTUYECKOTO UCIIOIb30BAHMUS
TETIJIOBBIX CBOMCTB BEIIECTB U MaTepUAIOB, HAIPUMED, B
[EJISIX DHEProcOepeKeHHsI: TeTTIOU30IISIHS,
PHEprocOeperarwIne KphIIiy,

TePMOAKKyMYJISITOPHI U T. 1. Habmronenue siBneHuit
WCTIapSHUS U KOHICHCAIINH.

VccnenoBanue npoiiecca UCapeHUs Pa3IMuHbIX
PKHAJIKOCTEM.

OObscHEeHUE SBJICHUN UCTIAPEHUS U

KOHJICHCAIIU1 HAa OCHOBE aTOMHO-
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3alUTa OKPYXKAIOIIEH CPe/Ibl.
3aKOH COXpaHEeHUS U IPEBPAIICHUS
DHEPTUU B TEILIOBBIX MPOIIECCAX

MOJIEKYJISIPHOTO YUEHHUSI.
Haburoienue u 00bsiICHEHHE TIpoIecca KUIEHUsI, B TOM
YHCIIe 3aBUCUMOCTH TEMITePaTypPhl

KUIICHUS OT JaBJICHHUS.

Ornpezenenne (M3MEPEHNE) OTHOCUTEIIBHON BIAKHOCTH
BO3/TyXa.

Ha6roieHue mporiecca riaBIeHUs

KPUCTAJTMYECKOr 0 BEIIECTBA, HAIIPUMED, JIbJA.
CpaBHEHHE MPOLIECCOB TIIABICHUS

KPUCTAITMYECKUX TeJl U pa3MArdeHUsl IPU HarpeBaHUH
aMOp(HBIX Tel.

Onpenenenue (MI3MepeHNe) yaeIbHON TEIIOTHI TIABJICHUS
bAaa.

OObsicHeHUE SIBJICHUI MJIaBICHUS U KPUCTAIIM3AUU Ha
OCHOBE aTOMHO- MOJIEKYJISIPHOTO YUEHHUSI.

Pemenue 3a1a4, CBSI3aHHBIX C BHIYHCIEHUEM KOJIMYECTBA
TEIUIOTHI B MPOIIECCaX TEIUIOTIepeIayr PH TUIABJICHUN U
KPUCTAITM3AIMH, UCTIAPEHUH U KOHACHCAIlMU. AHATTN3
CUTyalllU MPAKTUYECKOTO MPUMEHEHUSI IBIICHUI
MUTaBIICHUS U KPUCTAJUIM3AlUU, HAIpUMeEp, MOJIyuYeHne
CBEPXYMCTBIX MaTEpPHUAJIOB, COJIEBAsI TPEJIKA U JIP.
IAHanu3 paboThl M OOBSICHEHNE TPUHIIUTIA T1EUCTBUS
TEIJIOBOTO ABUTATESL.

BrruncneHne KoIu4ecTBa TEIUIOTHI,
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BBIJICIISIFOLIETOCS [IPU CTOPAHUU PA3TUYHBIX BUIOB
roruiuBa, 1 KIIJ| npurarens.

OOCyXIeHNE YKOJIOTUYECKUX MTOCIEICTBUIN HCIIOIH30BAHUS
NIBUTATEJICH BHYTPEHHETO

CropaHusi, TEIJIOBBIX U TUIPOIIECKTPOCTAHIIUI

MToro 1o pasaceiny

28

Paznen 2. DnexkTpuyecKkue U MarHUTHBIC SIBJICHUS

2.1

DIIEKTPUUECKUE 3aPSAIbL.
3apspKeHHbIE Tela U UX
B3aUMO/ICUCTBUS

7

DIIeKTpU3aIUs TEN.

JIBa pozia 2JIEKTPUYECKUX 3apsI0B.
B3anMoneincTBre 3apsyKeHHBIX TEll.
3akoH KysoHa (3aBUCHMOCTb CHJIBI
B3aUMOJCHCTBUSA

3apsKEHHBIX TEJ

0T BEJTMYMHBI 3apsI/I0B U
[PACCTOSHUS MEXY TEJIaMH).
DIIEKTPUUYECKOE TOJIE.
Hanpsx€HHOCTD

PIEKTpUYeCcKOro nois. [IpuHimn
CYIIEPIO3HULINH IIEKTPUUECKUX
rosein

(Ha KaUeCTBEHHOM YpPOBHE).
Hocurenu snekTpuueckux 3apsiioB.
DJIEMEHTAPHBIN ANEKTPUIECKUI
3apsi.

CtpoeHue aToma.

[IpoBOoHMKY 1

HabmroneHne u mpoBeCHNE ONBITOB

110 AJIEKTPU3ALIUYU TeJ IPH CONPUKOCHOBEHUU U
VHTyKIUEH.

Habmtonenue u 00bsicHEHUE B3aUMOACHCTBUS OJHOMMEHHO
1 pa3HOMMEHHO 3apspKeHHBIX Tell. OObsICHEHUE IPUHIINTIA
NeCTBUS SJIEKTPOCKOIIA.

OObsicCHEHUE SIBJICHUH JEKTpU3aIUU ITPU
COIPUKOCHOBEHUH TE€J U MHIYKIHMEN C UCIOIb30BAHUEM
3BHAHUI O HOCHTEJSIX DJIEKTPUIECKHX 3aps/I0B B BEIIECTBE.
Pacnio3HaBaHue U 00BSICHEHUE SIBICHUH JIEKTPU3ALUU B
MoBCceaHEBHOM ku3HKU. HaOmronenue u o0bIcHEHHE
OTIBITOB, MJUTFOCTPUPYIOLIMX 3aKOH COXPAHEHUS
PIIEKTPUYECKOTO 3aps/a.

HabmtoaeHre onbITOB 110 MOJIEIMPOBAHUIO CUIJIOBBIX JTMHUH
PIEKTPUYECKOTO MOJS.

VccnenoBanue JeicTBUS SIEKTPUYECKOTO OIS Ha
MPOBOTHUKHU M TUDIICKTPUKA
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TTUAJICKTPUKU. 3aKOH
COXPAHEHHUS NEKTPUUECKOTO
3apsija

2.2

TlocTossHHEBII
PIIEKTPUICCKUNA TOK

20

DIIEKTPUUYECKUM TOK. Y CI0BUS
CYLIECTBOBAHUS 3JICKTPHUUECKOTO
TOKA.

M cTOYHUKH MTOCTOSIHHOTO TOKA.
JleicTBust

PIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE).
DNEKTPUUECKUN TOK B )KUIKOCTSIX U
ra3zax. JJEKTPUYECKas LEeb.
Cuiia ToKa. DJIEKTpUYECKOoe
HaIpsHKEHUE.

ConpoTHBI€HNE NPOBOJHUKA.

Y IeTbHOE CONPOTUBIICHUE
BeliecTBa. 3akoH OMa Juist ydacTka
uenu. [TocnenoBarensHoe U
rapajieIbHOE COETUHEHUE
MMPOBOTHUKOB.

PaGoTta u MoITHOCTH
PIEKTPUIECKOTO TOKA. 3aKOH
Jxoyna—JIenna.

DJIEKTPUYECKUE LEMH U

HaGuroieHre pa3InyHbIX BUIOB JCHCTBHS SJEKTPHUECKOTO
TOKa U OOHAPYKEHUE ITUX BUJIOB JICHCTBHS B
TMOBCCIHEBHOM KH3HH.

Hao0:ro1eHe BOSHUKHOBEHHUS Ta30BOT0 pa3psiaa U
PIEKTPUYECKOTIO TOKA B KUJKOCTH

COopKa 1 UCIIBITAHKUE JIEKTPUUECKOM IIEITH TTOCTOSTHHOTO
TOKa.

M3mepenne cuibl Toka amrepMmeTpoM. Mzmepenue
PIEKTPUYECKOT0 HAIIPSKEHUS BOJIBTMETPOM.
[IpoBeneHue u 0ObICHEHUE OIBITOB, AEMOHCTPUPYIOIINX
3aBHCHMOCTH

PIIEKTPUYECKOIO CONPOTUBIICHUS ITPOBOJHUKA OT €0
TUTMHBI, TUTOIIA/IA MOMEPEYHOr0 CEUEHU U MaTepuaa.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOILETO
yepes pe3ucTop,

OT COIPOTUBJIEHUS PE3UCTOPA U HAIIPSKEHUS Ha
[pe3ucTope.

[IpoBepka npaBuiIa CII0KEHUS HAIIPSKEHUN TIPU
[MOCIE0BATEIbHOM COCIMHEHNH JIBYX PE3UCTOPOB.
[IpoBepka nmpaBuiIa JJIs1 CHIIBI TOKA

MpY MApATTIETLHOM COETUHEHUU PE3UCTOPOB.
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noTpeOuTenu
PIIEKTPUYECKOMN SHEPTUU B OBITY.
KopoTtkoe 3ambikaHne

IAHAJIU3 CUTYallUi MMOCIEI0BATENLHOIO U

MapauIeIbHOTO COEIMHEHUS TPOBOAHUKOB B IOMAIIIHUX
PIEKTPUYECKUX CETAX.

Pemenue 3a1ay ¢ ucnosib3oBanueM 3akoHa OMa u popmyn
jpacuéra 3JIEKTPUYECKOr0 CONPOTUBIICHUS IIPU
MOCIeI0BaTEIbHOM U MapajieIbHOM COeIMHEHUU
IIPOBOJHUKOB.

Onpenenenue pabOTHI AIEKTPUIECKOTO TOKA,
[IPOTEKAIOLLET0 YEPE3 PEZUCTOP.

OrnpenesieHre MOITHOCTH 3JIEKTPUYECKOIO TOKA,
BBIJICTIIEMOW Ha PE3UCTOPE.

VccnenoBaHnue 3aBUCUMOCTH CHITBI TOKA Yepes3 JTaMIIOUYKy
oT HanpsbkeHus Ha Heil. Onpenenenue K11/ narpesatens.
HccnenoBanue npeoOpa3zoBaHus SHEPTUU MTPH MOABEME
rpy3a 3JIEKTPOJIBUTATEIIEM.

OOBsicHEHHE YCTPOICTBA U MPUHIIMIIA IEHCTBHSI JOMAIIHUX
PIIEKTpOHArpeBaTeNIbHbIX MPHO0poB. OOBICHEHUE NPUUNH
KOPOTKOT'O 3aMbIKaHUs U NIPUHIIUIA JEHCTBUS TIABKUX
npenoxpaHuTenei. Pemenue 3amad ¢ HCMOJIb30BAHUEM
3aKOHA

Jxoyns—Jlenna

2.3

IMaruuTHEIC SIBJICHUS

TTocTOSSHHBIE MATHUTEL.
B3anMoeiCTBUE ITIOCTOSHHBIX
MarHUTOB. MarHUuTHOE IIOJIE.
MarauTHoe 1oJjie 3eMIIn

MccnenoBanue MariMTHOT'O B3aUMOASHCTBUS ITOCTOSTHHBIX
MAarduTOB.

M3yueHrne MarHuTHOTO MOJIsl TOCTOSIHHBIX MarHUTOB MPH
X O0BEIUHEHUH U PA3JCIICHUH.

MccnenoBanne MariMTHOT'O B3aUMOICHCTBHS
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M €T0 3HAYCHUE JJIS )KU3HU Ha
3emie. OnbIT Dpcrena.
MarH1uTHOE NOJIE AIEKTPUUECKOTO
TOKA.

[IpuMeHeHne 3JEKTPOMarHuTOB

B TexHHKeE. J[eficTBe MarHUTHOTO
ITOJIS

Ha ITPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEIb IOCTOSIHHOTO
TOKA.

Mcnonn30BaHme
PIICKTPOIBUTaTEICH

B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIIOPTE

ITOCTOSIHHBIX MarHUTOB.
M3y4eHre MarHUTHOTO TI0JISl IIOCTOSIHHBIX MarHUTOB IIPU
X 00beIMHEHUH U pa3jeneHuu. [IpoBeneHne onbITOB 110
BU3YaJIM3aL[1H [10JIs1 IOCTOSHHBIX MarHUTOB.

M3yueHue sIBJICHUs] HAMAarHM4MBaHUS BELIECTBA.
MccnenoBanue NEeHCTBUS DJIEKTPUYECKOrO TOKA HA
MAarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, AEMOHCTPUPYIOLIUX 3aBUCUMOCTD
CUJIBbI B3aUMOJCUCTBUS KaTYLIKH

C TOKOM M MarHuTa OT CWJIbl ¥ HAaIIPABJICHUS TOKA B
KATYLIKE.

IAHaIIM3 CUTyalui MPAaKTUYECKOTO IPUMEHEHUS
PIIEKTPOMAarHuTOB (B OBITOBBIX TEXHUYECKUX YCTPOMCTBAX,
[POMBIIIJICHHOCTH, METULIMHE).

M3yueHne NeiCTBU MATHATHOI'O TOJISI HA IIPOBOJHMK C
TOKOM.

WN3yuenne nencteus anexkrpoasurareis. M3smepenue KI1/]
DIIEKTPOJABUIaTEIbHON YCTAHOBKH.

Pacnio3naBaHue 1 aHAIU3 Pa3IUYHBIX TPUMEHEHUN
DIIEKTPOABUIaTeIeH

(TpaHCHIOPT, OBITOBBIE YCTPOICTBA U Jp.)

2.4

DJIEKTpOMarHuTHas
VHTYKIIUS

OneiTel @apanes. SBnenue
PIEKTPOMArHUTHOMN
nHaykiuu. [Ipasuno Jlenna.
DJIEKTPOTeHEPATOP.

ONBITEI IO UCCIEIOBAHUIO SIBJICHUS

PIIEKTPOMArHUTHOW WHIYKIIUW: UCCIEA0BaHNE N3MEHECHUM
BHAUCHUS U HAMPABJICHHUS

WHIYKIIMOHHOTO TOKa
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CriocoObl MostyueHus
DIIEKTPUIECKON SHEPTHH.
DIIEKTPOCTAaHIIUU

Ha BO30OHOBIIIEMBIX UCTOYHHKAX
SHEPTUU

YACOB I10 ITPOTPAMME

Wroro mno pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
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9 KJIACC

MBIOKEHNE U CIIOCOOBI €T0
OITMCAHU

MarepuanbHas TOUKa.

Cucrema oTcyéra.
OTHOCUTENHHOCTh MEXaHUUECKOTO
TIBUYKEHUSL.

PaBHOMepHOE

MPSIMOJIMHEITHOE IBUKEHUE.
HepasHomepHOE
MPSIMOJIMHEITHOE IBUKEHUE.
CpenHsis 1 MTHOBEHHAs CKOPOCTh
Tesna npu

HEPAaBHOMEPHOM JIBIYKCHHH.
YckopeHue.

PaBHOYCKOpEeHHOE
MPSIMOJIMHEITHOE IBUIKEHHUE.
CB0OOIHOE ITafCHUE.

OmnbiTel ["anunes. PaBHomepHOe
TTBIDKEHUE 110 OKPYKHOCTH.
[lepron u yacToTa oOpaleHusl.
JIuneitHas u

YTJI0Basi CKOPOCTH.

Ne i/ |[HaumeHnoBanue KonuuecTBo [IporpamMmMHOe cojiepxxaHue OCHOBHBIE BUBI ACITEILHOCTH 00YyJaIOIINXCsI
[Pa3JIeJIOB U TEM Y4eOHOTO  [4acoOB
mpenMera

Pa3nen 1. Mexanuueckue ABJICHUS

1.1  |MexaHuueckoe 10 MexaHU4YeCKOe IBUKCHUE. AHaITN3 B 00CYXKJIEHUE PA3IUIHBIX TIPUMEPOB

MCXAaHHUYCCKOT'O ABUXKCHUS.

OOcyKIeHHUEe TPAHULl IPUMEHUMOCTH MOJICITU
«MaTepUAbHAS TOUKAY.

Onrcannue MEXaHUYECKOTO IBUKCHUS PA3TUIHBIMUA
criocobamu (ypaBHEHUE, Ta0IHIA, TpadUK).

AHaJIN3 KU3HCHHBIX CUTYaIlUi, B KOTOPBIX MPOSBIISETCS
OTHOCUTCIIBHOCTHh MEXAaHUYCCKOT'O IBUKXCHUS.
HaOmroieHne MEeXaHHUYECKOTO JABMKEHUS Tea
OTHOCHTEJIBHO Pa3HBIX TEJI OTCYETA.

CpaBHEHUE MyTeil U TPACKTOPUI IBHKEHUSI OJTHOTO U
TOTO K€ TeJIa OTHOCUTEIFHO PA3HBIX TEJl OTCUETA.
Ananu3 Texcta ['anumnes 00 OTHOCUTEIHHOCTH JABHKEHUS;
BEITIOJTHEHUE 3a/IAHHH 1O TEKCTY (CMBICJIOBOE YTCHHUE).
Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa
MJIA IBVOKCHUS IapHKa I10 HaAKJIOHHOM TIIIOCKOCTH.
AHanu3 U 00CyXJeHHEe ClIOCO00B
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LleHTpOCTPEMUTENILHOE YCKOPEHUE

MpUOIMKEHHOTO ONPEIETICHUS MTHOBEHHON CKOPOCTH.
Onpenenenue CKOPOCTH PABHOMEPHOTO JIBHKEHUS
(Iapuka B )KUIKOCTH, MOJICIH AJIEKTPHUYECKOTO
AQBTOMOOWJIS U T. 11.).

OrnpezesieHne MyTH, TPOUJIEHHOTO 33 JaHHBIN
[IPOMEKYTOK BPEMEHHU, U CKOPOCTH Tella

10 rpauKy 3aBUCUMOCTH IIYTH PABHOMEPHOTO JBM>KECHUS
0T BpEMEHH.

OO0cyx/1eHnEe BO3MOKHBIX TPUHIIUIIOB AEHCTBUS
PUOOPOB, H3MEPSIOIIUX CKOPOCTh (CITUIOMETPOB).
BrrauciieHue myTu ¥ CKOPOCTH MPH
PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH Tea.
OmnpezneneHne MPONIEHHOTO ITYTH U YCKOPEHUS IBUKCHUS
Tena Mo rpaguKy 3aBUCUMOCTH

CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
TIBIDKEHUS Tejla OT BPEMEHHU.

[IpoBepka runoTessl: eciu

[pY PaBHOYCKOPEHHOM JIBUKEHUU

0e3 Ha4aJIbHON CKOPOCTH ITyTH OTHOCSATCS KaK PsJI
HEUETHBIX YHMCEN, TO COOTBETCTBYIOLIUE TPOMEXYTKH
BpEeMEHHU

OJIMHAKOBBI.
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OnpeneneHne ycKopeHus Teljla IpU paBHOYCKOPEHHOM
NIBUKEHHUH 110 HAKJIOHHOW TMJIOCKOCTH.

V3Mepenue nepuo/sia ¥ 4acTOThl OOpALEHUS TeJa 110
OKPY>KHOCTH.

OnpeneneHne CKOpOCTH PAaBHOMEPHOTO JIBU)KEHUS Tea
10 OKPYXHOCTH.

Pemenue 3a1a4 Ha ONpeaesIeHNe KUHEMAaTHYECKUX
XapaKTEPUCTHK

MEXAHUYECKOTO JIBUKEHUS PA3JINYHBIX BUJIOB.
PacrioznaBanue U npuOIMKEHHOE ONMUCAHUE PA3TUIHBIX
BU/IOB MEXAHUYECKOI'O ABUKEHUS B IPUPOJIE U TEXHUKE
(Ha mpuMepax cBOOOIHO MAJAIOUINX TEJ, IBUKCHUS
PKUBOTHBIX,

HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEICTB U 1. )

1.2

B3aumoaencTBye TEN

20

[IepBb1it 3ak0H HproToHa. Bropon
3aKoH HerotoHa. Tperuii 3aKoH
Herorona. [IpuHnmn cynepnosunun
CHIL.

Cwuna ynpyroctu. 3akoH ['yka.
Cuna TpeHus: cujia TpeHus
CKOJIbXKEHUS, CUJIA TPEHUS MTOKOS,
NpYTHUE BUIBI TPEHHUS.

Cuita TSKECTH U 3aKOH

BCEMHUPHOI'O TATOTCHMUS.

Hao6mronenue u 00CyKIeHUE OBITOB

C IBIDKEHUEM Tella MPY YMEHbIIIEHUH BIUSHUS JPYTUX
TCII, HperITCTBYIOHlI/IX JOBUXCHUIO.

AHanu3 Texcrta ["anuiest ¢ omucaHreM MBICIICHHOTO
PKCIIEPUMEHTA, 000CHOBBIBAIOIIETO 3aKOH MHEPIINH;
BBITIOTHEHHUE 33/IaHUN TI0 TEKCTY (CMBICTIOBOE UTCHHUE).
OOCcyXIeHre BO3MOKHOCTH BBITIOJTHEHUS 3aKOHA
WHEPIIMH B Pa3IMYHBIX CUCTEMaxX OTCYETA.
HaoGmonenue n 00cyXIeHNE MEXaHHIECKUX
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'YckopeHne CBOOOIHOTO TaICHHSL.
JIBrokenue manet Bokpyr CoHIa.
IlepBas

KOCMHYECKasi CKOPOCTb.
HeBecoMoCTh 1 IEPETPY3KH.
PaBHOBECHE MaTepUaAIbHOM TOUYKH.
IAGCOITIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEPAOTO TENa C
3aKpEIUVIEHHONW OCBIO BPAILLICHHUS.
MOMEHT CHUJIBI.

LlenTp TsKECTH

SIBIICHHI, IPOUCXOSIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM

1 YCKOPEHHOM JIBIYKEHUH OTHOCUTENIbHO KaOMHETa
(bu3uKH.

JleficTBHs ¢ BEKTOpPaMM CHJI: BBIITOJIHEHUE 3aJaHUH 110
CJI0KEHHIO M BBIYUTAHUIO BEKTOPOB.

HabmroneHne u/uiy npoBeeHNE OIBITOB,
TEMOHCTPHUPYIOIIHUX 3aBUCUMOCTh YCKOPEHHUS Tea OT
MPUI0KEHHOW K HEMY CHJIBI M MAacCCHhI TeJa.

AHanu3 U 00bSICHEHUE SIBJICHUM

C MCIIOJIb30BaHUEM BTOPOro 3akoHa HeioToHa. Pemenne
3a/1a4 ¢ MCIOJIb30BaHWEM BTOPOTro 3akoHa HproToHa 1
MpaBUIIa CIIOKEHUS CHJL.

Onpenenenue KECTKOCTU MPYKUHBI.

AHaIIM3 CUTYalHid, B KOTOPBIX HAOIIOJAIOTCS YIIPYTHE
nedopMaiuu, U uX 0ObsICHEHHE

C UCIIOJIb30BAaHMEM 3aKoHa ['yka.

PerieHue 3a/1a4 ¢ UCMOJIb30BaHUEM 3aKoHa ['yka.
VccnenoBaHe 3aBUCUMOCTH CHJIBI TPEHHS
CKOJIb>KEHUS OT CHJIBl HOPMAJILHOTO JIaBIICHUSI.
OOcyxaeHre pe3yIbTaTOB UCCIICIOBAHUS.
Onpenenenue KodhUIUEeHTa TPEHHUS CKOIBKCHHUS.
M3MepeHne CuiIbl TPEHHSI TTOKOS.
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Pemenue 3a/1a4 ¢ UCMOJIb30BaHUEM (DOPMYITBI JIJIsl CHITBI
TPEHUS CKOJIbKECHMUSI.

AHAIN3 JBUKCHUS TEII TOJIBKO IIOJT JICHCTBUEM CHIIbI
TSHKECTH — CBOOOIHOTO MaieHus.

OOBsICHeHNE HE3aBUCUMOCTH YCKOPEHUSI CBOOOTHOTO
MMajcHUs OT MAacCCHI Tea.

OlLieHKa BEJIMYUHBI CUJIBI TATOTEHHUS, IEUCTBYIOIEH
MEX]y IBYMS TellaMu (JI71s1 pa3HbIX Macc).

AHanU3 JIBYKEHUS HEOECHBIX TEJI IO ACHCTBUEM CUJIbI
TATOTCHUS

(C UCTIONIb30BaHUEM JOTIOTHUTEIBHBIX UICTOUHUKOB
nHbopmaIun).

Pemenue 3a1a4 ¢ KCNOJIb30BAaHUEM 3aKOHA BCEMHPHOTO
TATOTEHUS U GOPMYIIBI

IJIS1 pacy€Ta CUJIbI TSKECTH. AHAIN3 OPUTUHAIIBHOTO
TEKCTa,

ONKMCBHIBAKOLIETO MPOSBJIEHUS 3aKOHA BCEMHUPHOTO
TATOTEHUS; BBITIOJTHEHHE 33aJJaHUH 110 TEKCTY (CMBICIOBOE
YTEHUE).

Habmronenre u 00CyXIeHHE OTIBITOB

110 U3MEHEHUIO BECA TEJa IPU YCKOPEHHOM JIBH)KEHUU.
AHanu3 yCIOBUI BO3HUKHOBEHUSI HEBECOMOCTH U
[eperpy3Ku.

Pemenue 3a1a4 Ha onpeiesIeHue Beca Tena

B pAa3JIUYHBIX YCIOBHUSIX.
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AHanu3 cuil, IEUCTBYIOIIMX Ha TEJIO, OKOSIEECs Ha
orope.
OnpeneneHne NEHTPa TSHKECTU PA3IIUYHBIX TEll

1.3.

3aKOHbI COXPAHEHHUS

10

Mmmnynsc Tena. 3menenue
umnysbca. MMiynbe cuiibl. 3aKoH
COXpaHEHHUs UMITyJIbca. PeakTuBHOE
NIBUYKEHUE.

Mexannueckas paboTa u
MOIIHOCTh. PaboTa cun TsxkecTu,
ynpyroctu, TpeHus. CBsi3b SHEPTHUU
1 padotsl. [loTeHIManbHas YSHEPTHS
resa, MOJAHITOrO Hajl
[MOBEPXHOCTHIO 3€MJIU.
[ToTeHIManbHast SHEPTUS CHKATOMU
MPY>KUHBI.

Kunernueckas sneprus. Teopema o
KMHETUYECKOM SHEpruu. 3aKOH
COXPAHEHUS MEXAHUYECKOM
PHEPTUU

HaGroieHre 1 00CYXICHHE OTIBITOB, IEMOHCTPUPYIOIIHX
repeaayy UMITyJbca

[pU B3aUMOJICUCTBUM TeJl, 3aKOH COXPAHECHUS UMITYJIbCa
pu aOCOJTIOTHO YIPYTrOM M HEYIIPYTrOM B3aUMOICHCTBUN
TEIL.

AHaNu3 CUTyalluil B OKPY’KAIOIIEH KU3HU C
MCII0JIb30BAHUEM 3aKOHA COXPaHEHUS UMITYJIbCA.
Pacnio3HaBaHue SIBJICHUS] PEAaKTUBHOTO JIBUKEHUS B
MPUPOJIE U TEXHUKE.

[IpuMeHeHne 3aKOHa COXpaHEHUsl UMITYJIbCa JIs pacuéra
[Pe3yIbTAaTOB B3aMMOJICUCTBHS Tell (Ha IpUMEpPax
HEYIPYroro B3auMOJEHCTBHSI, YIPYroro [eHTPaJIbHOTO
B3aUMOJICHCTBHUSA IBYX OJJMHAKOBBIX T€JI, OJIHO U3
KOTOPBIX

HETIOJIBUYKHO).

Perienne 3a1a4 ¢ UCNIOJIB30BAHUEM 3aKOHA COXPaHEHUS
VIMITYJThCA.

Onpenenenue pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME
rpy3a ¢ UCIOIH30BAHUEM HETIOIBIKHOTO U TTOABMXKHOTO
0510K0B. I3MepeHre MOIITHOCTH.

M3mepeHne NOTEeHIMAIBHON SHEPTUH YIIPYTO
neOpMUPOBAHHOM MPYKUHBI.
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M3MepeHre KUHETUYECKOW SHEPTUU TEJIA 110 JJIMHE
TOPMO3HOTO MYTH.

DKCIIEPUMEHTAIBLHOE CPABHEHHE U3MEHEHUS
[MOTCHIMAIBLHON U KUHETUYECKOU SHEPTUid TeJla Npu
NBIKEHHUH 110 HAKJIOHHOU IJIOCKOCTH.
DKCIIepUMEHTalIbHAs TPOBEPKA 3aKOHA COXPAHECHUS
MEXaHHUYECKON YHEPTHH ITPH CBOOOTHOM TaICHHH.
[IprMeHeHne 3aK0Ha COXPaHEHUSI MEXaHMYECKOW SHEPTUU
IUTA pacyéra

MOTEHIIMAIbHON U KUHETHYECKOM dHEepruii Tena. Pemenue
3a/1a4 C HCIIOJb30BaHUEM 3aKOHA

COXpaHEHHUSI MEXaHUYECKOW SHEPTUH

Hrtoro no pazaeny

40

Pazmen 2. Mexannuyeckue KojieOaHHs U BOJTHEI

2.1

MexaHUYECKHE KOJIcOaHuUs

7

KonebarenbHoe TBUKEHUE.
(OCHOBHBIE XapaKTEPUCTUKH
Kosie0aHU: TIepro/], 4YacToTa,
AMIUIUTY/IA.

MareMaTU4eCKUil U NPY>KUHHBINA
MasTHUKU. [IpeBpanienue sHepruu
pu KosebaTeIbHOM JIBUKEHUH.
3aTyxaromue KojieOaHusl.
BbIHyX1eHHBIE KOJIeOaHMsI.
Pe3onanc

HaGmronenne xkojaeOaHui moa 1efiCTBUEM CHII TSHKECTH U
YIPYTOCTH U OOHApY)EHUE TTOT0OHBIX KOJIeOaHMil B
OKPY’KaloIlleM MHUPE.

AHanmu3 KoJieOaHU Tpy3a Ha HUTU U Ha TIPYKUHE.
OrnpesenieHne 4aCTOThI

KoJIeOaHUH MaTEMaTUYECKOTO U MPY>KUHHOTO MasTHUKOB.
HaGmoienue u 00bsICHEHNE SIBIICHUS pe30HaHCA.
HccienoBanue 3aBUCUMOCTH MTEpUOJIa

KoJeOaHuil TTOJIBEIIICHHOTO K HUTH IPpy3a OT JUTMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEpHOIa KOJIeOaHui rpysa,
MOJIBEIIEHHOTO K JICHTE, OT Macchl rpy3a. Habmonenne u
00CYXICHUE OIBITOB, IEMOHCTPUPYIOIIMX 3aBUCHMOCTD
nepuosa

Kose0aHU TIPY>KUHHOTO MasgTHUKA OT MAacChl Ipy3a U
PKECTKOCTH TIPY>KUHBIL.

HpI/IMeHeHI/Ie MAaTeMaTUUICCKOT' O U IMPYXUHHOTI'O
MasITHUKOB B KQUECTBE MOJICIICH JIJIsl ONTUCAHUS
KOJICOaHMIT B OKPYXKAIOIIEM MHUPE.

Penienue 3a/1a4, CBA3aHHBIX C BEIYUCICHUEM WIIN OLICHKOM
4acTOTHI (TIepro/1a) KoyieOaHui

M3MepeHne yCKOpeHHsl CBOOOHOTO MajCHUS

2.2

MexaHu4yecKre BOJIHBI. 3BYK

Mexann4deckue BoJIHEL. CBoMCTBa
MeXaHU4eCcKuX BOJIH. [IpononbHbIE
1

[OIepeYHbIe BOJIHBI. J{JIMHA BOJIHBI
1 CKOPOCTh €€ pacpOCTPAHEHUS.
MexaHu4eCKHE BOJHBI B TBEPIAOM
TeJie, celiCMUYeCKHE BOJTHEL.

3ByK. ']pOMKOCTB 3ByKa M BbICOTa
roHa. OTpaxkeHue 3ByKa.
WNHudpasByk u yabTpa3ByK

OO6Hapy»XeHHe U aHAJIN3 BOJTHOBBIX SIBICHUN B
OKpPY’KaroIlleM MUpeE.

Ha0roieHne pacipoCcTpaHeHUS TPOIOJILHBIX U
MOTIEPEYHBIX BOJH (HA MOJENN) U

0OHapyKCHHME aHATIOTHYHBIX BUIOB BOJH B IPUPOJIC
(3BYK, BOJIHBI Ha BOJIE).

BrrurcieHue UTMHBI BOJIHBI B CKOPOCTH
pacrpocTpaHeHHs 3BYKOBBIX BOJH.
JKCIIEpUMEHTATLHOE OTIPE/ICIICHUE TPAHUI] YaCTOTHI
CJIBIIIIMMBIX 3BYKOBBIX KOJIEOaHUH.

Ha0mroienre 3aBUCUMOCTH BBICOTHI 3BYKa

OT Y4acTOTHI (B TOM YHCJIE, C HCIIOJIb30BaHUEM
MY3bIKQIBHBIX HHCTPYMEHTOB).

HaOmoaenue u 00bsCHEHUE SBIICHUS
AKYCTHUYECKOTO pe30HAaHCa.
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AHaIIN3 OPUTUHAIBHOTO TEKCTA, TOCBAIEHHOTO
MICTIOJIb30BAHUIO 3BYKA (MM YIIBTPa3ByKa)

B TEXHUKE (IXOJIOKAIHS, yIbTPA3BYK

B MEIMLIMHE U JIp.); BBIMOJHEHUE 3aJaHUH 110 TEKCTY
(CMBICIIOBOE UYTEHHE)

Hroro no pazaeny

15

Paznen 3. :‘)HCKTpOMaFHI/ITHOC ITOJIC U JICKTPOMAIrHUTHBIC BOJIHbBI

3.1  [DnekTpomarHuTHOE MoJie U [0 DIEKTPOMarHUTHOE TOJI€. [TocTpoenue paccyx1eHui, 000CHOBBIBAIOIINX
PIIEKTPOMArHUTHBIE BOJIHBI DIIEKTPOMArHUTHBIE BOJTHBI. B3aMMOCBSI3b DJIEKTPUUECKOTO U MATHUTHOTO TTOJICH.
CBolicTBa DKCIIEPUMEHTAIbHOE U3yUYE€HHUE CBOWCTB
PIEKTPOMArHUTHBIX BOJIH. [Ilkanma PreKTpOMarHUTHBIX BOJIH (B TOM YHCIIE C TOMOIIBIO
PIICKTPOMArHUTHBIX BOJIH. MOOMIJIBHOTO TeeoHa).
Hcnonbs3oBanue AHaNIN3 PEeHTI€HOBCKUX CHUMKOB Y€JIOBEYECKOTO
AIEKTPOMArHUTHBIX BOJH JJIS OopraHu3ma.
COTOBOM CBSI3H. AHAaJTN3 TEKCTOB, ONMUCHIBAIOIINX MTPOSIBICHUS
DIIEKTpOMarHuTHasi IPUPOAA CBETA. PIIEKTPOMArHUTHOTO U3ITyUYEHHUS B IPUPOJIE: KUBBIE
CKOpOCTH CBeTa. OpTaHU3MBbI, U3ITYYCHHS HEOSCHBIX TeJ (CMBICIIOBOE
BonHoBbIE cBOIICTBa CBETa YTCHHE).
Pacrno3naBanue 1 aHaIu3 pa3ITUYHBIX TPUMEHEHUHN
PJIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
3yueHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3a1a4 ¢ UCMoNIb30BaHUEM (HOPMYIT ISl CKOPOCTH
PIIEKTPOMArHUTHBIX BOJIH, JUTHHBI
BOJIHBI U YAaCTOTHI CBETA
HToro mo pazmeny 6




IPa3zzen 4. CBETOBBIE ABICHUSA

4.1

3aKOHbBI PaCIPOCTPAHEHHUS
cBeTa

JlyueBas moneinb cBera. IcToOuHNKH
CBETa.

[IpsiMoJIMHENHOE PACIIPOCTPAHEHHE
cBera. 3armenus ConHua u JIyHsl.
OTtpaxenue ceta. [lnockoe
3epKajio. 3aKOH OTPa)KEHHUsI CBETA.
[Ipenomienue cBera. 3aKoH
npenomiieHus ceeta. [lonHoe
BHYTPEHHEE OTPAKEHUE CBETA.
Vcnionb30BaHKe MOTHOTO
BHYTPEHHETO OTPAKEHUSI B
ONITUYECKUX CBETOBOJIAX

Ha0r0/1eHre OTBITOB, JEMOHCTPUPYIOIINUX

SIBJICHUE TIPSIMOJIMHEHHOTO pacIpOCTPaHEHUs CBETa
(BO3HUKHOBEHUE TEHU U MOJYTCHH),

U X UHTEPIIPETalUs C UCTIOJIb30BaHUEM MOHSATHUS
CBETOBOTIO JTy4Ya.

OO0BbsICHEHNE U MOJICIIUPOBAHKUE COJIHEYHOTO U JIYHHOTO
3aTMEHUM.

VccnenoBanue 3aBUCUMOCTH yTJia OTPaXKEHHUS] CBETOBOTO
Tyda OT yIJia TIaJCHHsI.

M3ydeHnue cBOMCTB M300pakeHUs B IUIOCKOM 3epKaje.
Hao0mronenue u 00bICHEHHE OIBITOB

0 MOJIYYCHUIO U300pa)KEHUI B BOTHYTOM H BBIITYKJIOM
3epkanax. Habmonenue u

00BSICHEHUE OMBITOB IO MIPETOMIICHUIO CBETA HAa FPAHULIE
[PA3TUYHBIX CPEJl, B TOM YHCJIE OMBITOB C MOJTHBIM
BHYTPEHHUM OTPa’KEHUEM.

HccnemoBaHue 3aBUCUMOCTH yTJTa TIPEIIOMIICHUS OT yTiia
MaJICHUs] CBETOBOTO JTyya Ha TPAHUIIE «BO3AYX—CTEKIION.
Pacrio3naBaHue SBJICHHUA OTPAXCHHS U ITPEIIOMIICHUS
CBETa B MOBCEHEBHOM KU3HU. AHAN3 U 00BSICHEHHE
SIBJICHUST OIITHYECKOTO MHpaXKa.

Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM 3aKOHOB

OTpPaKCHHS U TIPEIIOMIICHUS CBETA
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CBE€Ta aTOMOM

MoJenp aroMa. Moaens aroMa
bopa.
Hcnyckanue ¥ mOrionieHue

4.2 JIuH3BI M ONTHYECKHE 6 Ulunza. Xop jtydeit B InH3e. [TorydeHre n300paxeHuid ¢ TOMOIIBIO COOUPAOIIEH 1
prOOpbI OnTHyeckas cucrtema pacceuBaroiei auH3. Onpenenenue GoKycCHOTO
(doToanmapara, MUKPOCKOIIa 1 [PACCTOSIHUS U ONITUYECKOM CUJTBI COOMPAFOIIICH JTMH3BL.
reneckomna. [ a3 kak ontuueckass |AHaJIM3 yCTPOWCTBA U MPUHIUIIA AEUCTBUS HEKOTOPBIX
cUCTeMa. ONTUYECKUX MPUOOPOB: (poToarmapara, MUKPOCKOIIA,
bu30pyKOCTh U JaNbHO30PKOCTh  [TEJIECKOIIA.
M3ydeHre MOIeTH ri1a3a KaK ONTHYEeCKON CHCTEMBI.
AHanu3 SBJICHUI OIM30PYKOCTH U 1aTbHO30PKOCTH,
[IPUHLINIA JEHCTBUS
OUYKOB
4.3  |Pa3noxxeHnue Genoro ceera B |3 Paznoxxenue 6emoro ceera Hao6roenue pa3ioxeHus 0e0ro cBeTa B CIEKTD.
CIIEKTp B criekTp. OnbiTel HhtoTOHA. Hao0mronenne u 00bICHEHHE OIBITOB
CrnokeHue CeKTPaJbHBIX IIBETOB. [0 MOJYUYEHHUIO OENIOTO CBETA MPH CIOKEHUHU CBETa
Jlucriepcus cBeTa [Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHNE OTIBITOB
10 BOCIIPHUATHIO IIBETA MMPEJIMETOB TPU UX
HAOI0IEHUH Yepe3 IIBETOBbIE (PHILTPHI (I[BETHBIC OUKH)
Hroro o pazaeny 15
[Pa3men 5. KBaHTOBEIE ABJICHUS
5.1  [HMcmyckanue u nornomieHue 4 OmnbiTel Pesepdopaa u mmanerapras|O0cykaeHue 1eau onbiToB Pesepdopaa mo

MCCIICIOBAaHNIO aTOMOB, BBIABHXXCHHEC
TAIIOTE3 O BO3MOXXHBIX PE3YyJibTaTaX OIBITOB
B 3aBUCUMOCTH OT IIPEATIOIaracMoro CTpoCHus
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cBeTa aTOMOM. KBaHTHI.
JIuHeityaTbie CIEKTPhI

ATOMOB, ()OPMYITUPOBAHNE BHIBOJIOB M3 PE3y/IHTATOB
OIIBITOB.

Y OCHOBaHHUil /151 TUIIOTE3bI bopa 0 cTalmoHapHbIX
opOuTax 3NeKTpoHOB. HabmioieHNe CIIONTHBIX |
ITMHEHYATHIX CIICKTPOB U3JTyUCHHS PA3IHMYHBIX BEIICCTB.
OOBsICHEHNE JINHEHYATBIX CIEKTPOB H3IIYUCHHS

OO0cyxIeHrne TPOTUBOPEUHI IJIAHETAPHOU MOJICTTH aToMa

5.2

CTpoeHne aTOMHOTO sijipa

[«)]

PannoakTuBHOCTH. Anb(da-, 6eta- u
ramma-u3inydeHus. CTpoeHue
aTOMHOTO sipa. HykimoHHas Monens
ATOMHOTO siipa. 1130TOIBI.
PajinoakTUBHBIC TPEBPAIICHUSL.
[Teprox momypacrmaaa aTOMHBIX
sIep

OO0cyX/1eHnEe BO3MOXKHBIX THIIOTE3 O MOJEJISAX CTPOCHHUS
sIpa.

OmnpezneneHue cocTasa sAep M0 3aJaHHBIM MaCCOBBIM U
3apsI0BBIM YHCIIAM U

110 IIOJIOKEHUIO B IEPUOJUYECKON CUCTEME DIIEMEHTOB.
AHaNIM3 U3MEHEHUS COCTaBa sIpa U €ro MOJIOXKEHHUS B
MEePUOJNYECKON CUCTEME ITPU 0-PaTUO0AKTUBHOCTH.
VccnenoBaHue TPEKOB (i-4ACTHIL 110 TOTOBBIM
(dboTorpadusim.

OOHapyXeHue U U3MEpEeHUe paJualuoHHOro (hoHa C
MMOMOIIBIO JO3UMETPA, OLIEHKA €r0 MHTEHCUBHOCTH.
AHann3 OMOJIOTUYECKUX U3MEHEHUH, TPOUCXOIAIIUX O]
NEHCTBHEM PAJUOAKTUBHBIX U3TyYEHUN.
Vcriosib30BaHNE pallOaKTUBHBIX U31y4EHHUN

B MEIUIIMHE
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5.3  [SlmepHble peakuuu 7 SAnepHble peakiyu. 3aKOHbI Perrenue 3a1a4 ¢ UCNOJIb30BAHUEM 3aKOHOB COXPaHEHUS
COXpaHEHHUS 3apsAT0BOTrO U MacCCOBBIX U 3apSI0OBBIX YHCEIl Ha OIpe/ie]ICHHE
MacCOBOI'O YUCEJ. DHEPTHUS CBSI3U  [PE3YJIbTATOB SIIEPHBIX PEAKIIMil; aHAIN3 BO3MOXKHOCTH
aTOMHBIX si7iep. CBsI3b Macchl U VT HEBO3MOXKHOCTH SIIEPHON PEAKIIHH.
bHepruu. Peakiiuu cunTesa u OlLieHKa YHEPTUU CBA3M SEP C UCMOJIb30BAHUEM
NesIeHUs siaep. hopmyel DUHIITEIHA.
Wcrounuku sueprun CosHIA U OOcyXIeHrEe TIEPCIIEKTUB UCIIOJIb30BAHUS YIIPABIISIEMOTO
3BE31. SnepHas sHepreTuka. TEPMOSICPHOTO CHHTE3A.
JleiicTBUS paiOaKTUBHBIX OO0CcykIeHre MPEUMYIIECTB U IKOJIOTHUECKIX
M3ITy4eHU npo0JieM, CBSI3aHHBIX C SIEPHOM SHEPTETHKOM
Ha )KHBBIC OPTAHU3MBI

HToro no paszneny 17

[ToBTOpHUTENBEHO-00001IAIONINI MOTYITB

IToBTOpenue u o6o01IEHNE
cozep KaHMs Kypca
3Ky 3a 7-9 Kiaccel

9

Cuctemaruzanus 1 00o0IIeHne
MPEAMETHOTO COJICPIKAaHHSI U OIIBITA
NesTeIbHOCTH, IPHOOPETEHHOTO
MPY U3YYECHHH BCETO Kypca (GU3UKH
OCHOBHOTI'O 00111ero 00pa3oBaHMUs.
[loaroroBka K OCHOBHOMY
rOCY/1apCTBEHHOMY

PK3aMeHy 1o (pu3uKe s
oOyJaromuxcs,

BBIOPABILINX ITOT y4EOHBIN
npeaMeT

BrimonHeHue y4eOHbIX 3aaHu, TPeOyOImmX
JIEMOHCTpAllMM KOMIIETEHTHOCTEH,

XapaKTEePU3YIOLIUX €CTECTBEHHOHAYYHYIO IPaMOTHOCTB:
MPUMEHEHUSI TOJTyYEeHHBIX 3HAHUH JJISI HAYYHOTO
00BsICHEHUS (PU3NYECKUX SBICHUI B OKpYKaIOLIEei
pUpoJe,

B IIOBCE/IHEBHOM JKU3HU U BBISIBICHUS (PU3MUECKIX OCHOB
psla COBPEMEHHBIX TEXHOJIOTHI;

MMPUMEHEHHUSI OCBOEHHBIX

PKCTICPUMEHTAIBHBIX YMEHUM

IS KCCTeTOBaHUS (PU3NYECKUX SBIICHUN, B TOM YHCIIE
ST IPOBEPKH TUIIOTE3
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1 BBISIBJICHUS] 3aKOHOMEPHOCTEM.

Perienne pacu€THbIX 3aJa4, B TOM YHCIIe
MpEINoIararoIIuX UCIOIb30BaHNE (PU3NIECKUX MOJIEIEH
1 OCHOBAaHHBIX Ha COZIEP)KaHUM Pa3IMYHbIX PA3/EI0B
Kypca (QU3UKH.

BrinonHeHue 1 3ammra rpynmnoBbIX WX
WHAWBUYAIbHBIX POEKTOB, CBSI3aHHBIX C CO/ICpPIKaHUEM
Kypca GU3NKU

Wroro mo pazueny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 [TPOT'PAMME
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