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Pabouas mporpamma no ¢usnuke Ha ypoBHE OCHOBHOTO OOIEro oOpa3oBaHHUs COCTaBJIeHa Ha
OCHOBE TIOJIOXKEHUI W TpeOOBaHUU K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
o0Opa3oBaTeNIbHOW  MPOTPAMMBI,  MPEACTaBIEHHBIX B  dDenepalbHOM  TOCYIapCTBEHHOM
00pa3oBaTeIbHOM CTaHgapTe OCHOBHOrO obmiero obOpazoBanus (OI'OC O0O0), a Takxke C
yuétom @PenepasibHOM paboueld mnporpammsl BocnuTaHuss u  KoHuenuuum mnpenojaBaHUs
yueOHoro mpenmera «®du3uka» B 00pa3oBaTenbHBIX opraHu3anusx Poccuiickoir deneparum,
peanu3yroux OCHOBHBIE 0011e00pa30BaTeIbHbIC TPOTPAMMBI.

MOACHUTEJbHAS 3AIINCKA

Conepxanue [Iporpammbsl HampaBieHO Ha (OPMHUPOBAHKE €CTECTBEHHO-HAYYHOH IPaMOTHOCTH
y4aluxcs U OPraHu3aluio n3ydeHus (PU3NKHN Ha JIEeITeTbHOCTHON OCHOBE. B Hell yuHuThIBaroTCS
BO3MOJKHOCTH TpeameTa B peanuzanun TpedoBanuit ®I'OC OO0 k miiaHUPyeMbIM JTUYHOCTHBIM
W METanmpeJMETHBIM pe3yJbTaTaM OOYyYeHHs, a TaKkKe MEKIPEIMETHBIC CBS3U E€CTECTBEHHO-
Hay4HBIX Y4EOHBIX TPEIMETOB Ha YPOBHE OCHOBHOTO 00111€T0 00pa30BaHMs.

B nporpammMe onpeAemnsiroTcss OCHOBHBIE IENIM M3Y4eHUs! (PU3UKH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, IUIAaHHpYEeMbIe pe3yJAbTaThl OCBOEHHS Kypca  (HU3UKU:  JTUYHOCTHBIC,
MeTanpeaMeTHbIe, IPeMETHbIE (Ha 6a30BOM YpOBHE).

[IporpamMmma ycTaHaBIMBaeT paclpejesieHne ydeOHOro Marepuana 1Mo rojam oOydeHus (1o
KJlaccaMm), TpeJylaraeT IMmociieI0BaTeIbHOCTh W3yUeHHsI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BHTHUS
MPEIMETHOTO COJepXKaHUus W Y4€Te BO3PACTHBIX OCOOCHHOCTEW ydalmuxcs, a TaKKke
TEMAaTHYeCKOe TUTAHMPOBAHHE C YKa3aHWEM KOJIMUECTBA YacOB HA M3YYEHHE KAXKIOW TEMBI H
XapaKTePUCTUKON yueOHOM e TEIbHOCTH yYalluXcs, peau3yeMoi Mpu U3yYeHUH ITHX TEM.
[Ipu pazpaboTke paboueill mporpaMmbl B TEMATUYECKOM IUIAHUPOBAHUU YUYTEHBI BO3MOXKHOCTHU
WCTIOIb30BaHMSI DJIEKTPOHHBIX (IU(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIIOIIMXCS y4eOHO-
METOJAUYECKUMHU MarepuajaMu (MyIbTUMEAUWHBIE MPOrPaMMBbl, 3JEKTPOHHbIE YYEOHUKH U
3aJJaYHUKH, DJIEKTPOHHbIE OMOIMOTEKH, BHUPTyasibHble JTa0OPATOPUM, WUIPOBBIE MPOTPaAMMBbI,
KOJUISKIMM  HUGPOBBIX  00pa30BaTENbHBIX  PECYPCOB), PEATU3YIONIUX  JIUJIAKTHUYCCKUE
Bo3moskHocT KT, conepikanre KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHUH.
Hcnonb3oBanue o6opynoBanus neHrpa « Touka pocTay mo3BossieT co3AaTh YCIOBUS:

-7 TOBBIIICHMSI T[I03HABATEIbHOW aKTUBHOCTH OOYy4alolUuXcsi B €CTECTBEHHO-HAYYHOU
obnacty;

-7 pa3BUTHUS JMYHOCTH peOEHKa B mporecce oOydeHHs (GU3MKH, €ro CrIocOOHOCTEH,
(hopMHpOBaHUS U YIOBJIETBOPEHHS COLUAIILHO 3HAUMMBIX HHTEPECOB U MOTPEOHO CTEI;

-J17151 BBISIBJICHUS TAJIAHTIMBBIX HIKOJIBHUKOB, OPraHU3allii UX Pa3BUTHUS B PA3IUYHBIX 00JIaCTIX
00pa30BaTeNIbHO, TBOPUECKOH AEATEIHHOCTH.

OBIIAS XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpa3yomuid Iii €CTeCTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBIICHUH, U3ydaeMbIX XUMUEH,
ouonorueii, actpoHomueil u pusnueckoit reorpadueit. dusznka — 3TO MpeaMET, KOTOPBIA He
TOJIBKO BHOCUT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, HO U MPEAOCTABIISIET
Hauboee sicHple 00pa3libl MPUMEHEHHsI HAyYHOTO METOJIa MO3HAHUA, T € CIoco0a MOJydYeHUs
JOCTOBEPHBIX 3HaHUH 0 Mupe. HakoHen, ¢usnka — 3T0 npeaMeT, KOTOPBIA Hapsly ¢ APYrUMHU
€CTeCTBEHHO-HAYYHBIMU TpeAMETaMH JOJDKEH JlaThb IIKOJbHHKAM IpeJCTaBlIeHHEe 00
YBJIEKATE€IIbHOCTH HAy4YHOT'O MCCIENOBAaHUSA U PAAOCTH CAMOCTOSTEIBHOTO OTKPBITHUS HOBOTO
3HaHUS.

OpnHa U3 I1aBHBIX 337a4 (pU3MYecKoro oOpa3oBaHUs B CTPYKTYpe 001ero o0pa3oBaHusi COCTOUT
B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH U MHTEpeca K HayKe Yy OCHOBHOM Macchl
oOyyaromuxcs, KOTOpble B JajbHeWlieM OyayT 3aHATbl B CaMbIX pa3sHOOOpasHBIX cdepax
nestenbHOCTH. HO HE MeHee BaXXHOM 3a7aueil SBISETCS BBIABICHHE M NOJrOTOBKA TAJTAHTIUBBIX
MOJIOJIBIX JIFOZIeW Il TMPOJOJDKEHUS 00pa3oBaHusl M JalbHeHmed mnpodeccnoHaabHON
JeATeIbHOCTH B 00J1aCTH €CTECTBEHHO-HAYYHBIX HCCIEIOBAHUN U CO3JJAaHUN HOBBIX TEXHOJOTHHM.
CornacHO MPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBE OMpesaeieHuto, «EcTecTBeHHO-HaydHas



IPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKAa 3aHMMATh AKTHUBHYIO T'PAXXIAHCKYIO MO3UIHIO TIO
0O0IIeCTBEHHO 3HAYUMBIM BOIIPOCaM, CBS3aHHBIM C €CTECTBEHHBIMU HAayKaMH, U €r0 TOTOBHOCTh
MHTEpPECOBATbCA €CTECTBEHHO-HAYYHBIMH HAeAMHM. HaydyHO I'paMOTHBIM 4YEIOBEK CTPEMUTCS
y4acTBOBAaTh B ApryMEHTHPOBAHHOM OOCYXICHHH IMPOOJIEM, OTHOCSIINUXCA K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHUSIM, UTO TPEOYeT OT HEro CIEAYIOIINX KOMIIETEHTHOCTEH:

—HAay4HO OOBSICHATH SBJICHHUS,

—OLIEHUBATh ¥ IOHUMAaTh 0COOEHHOCTH HAyYHOT'O UCCIEI0BaHuS,

—MHTEPIPETUPOBATh JAHHBIE M MCIOJb30BaTh HAY4YHBIE JOKA3aTEIbCTBA JUISl IOJIy4EHUs
BBIBOJIOBY.

Nzyuenne pusznku criocoOHO BHECTH PEIIAIONINN BKJIaI B (POPMUPOBAHHUE €CTECTBEHHO -HAYIHOM
IPaMOTHOCTHU O0yYarOIINXCS.

HOEJIN U3YUYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

Henu nzydenus: pusuku Ha ypoBHE OCHOBHOTO 00IIero oOpazoBaHus onpeseneHsl B Konmnenuu
npenojaBaHusi yueOHoro npeamera «®dusmnka» B 00pa3oBaTeabHbIX opraHusanusx Poccuiickoit
@Oenepanvy, peaTU3yOIIUX OCHOBHBbIE 00I11€00pa30BaTEeNIbHbIE MPOrPaMMBbl, YTBEPKIAEHHOM
pemienneM Kosmnermn MunncreperBa npocsenienust Poccuiickonn ®@enepanuu, IpoToKosa oT 3
nexadpst 2019 r Ne [TK-48H.

Henu uzydyenust pusuku:

—TpuoOpeTeHne MHTEpeca M CTPeMIICHUS OOyJaromMXCs K HaydYHOMY H3YyYEHUIO IPHUPOJBbI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

—pa3BUTHE  TMpEACTaBIEHUM O  HaydyHOM  MeToJ€ TMO3HaHud U  (opMHUpOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHHSIM;

—(opMupoBaHUe HAayYHOTO MHPOBO33PEHUS KaK pe3ylbTara M3yYEHUS OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

—(opMupoBaHue NpeICTaBICHUNA O posid (GU3UKHU A Pa3BUTHS JPYrUX €CTECTBEHHBIX HAYK,
TE€XHUKH U TEXHOJIOTHIA;

—pa3BUTHE TPEACTABICHHM O BO3MOXHBIX cepax Oyaymeidl mnpodeccnoHambHOM
NEeSITeNIbHOCTH, CBSI3aHHOM C (U3MKOM, NOJIrOTOBKAa K JalibHEiIIeMy OOy4eHHI0 B 3TOM
HaIpaBJICHUU.

JlocTmkeHne ATHX LieJell Ha ypOBHE OCHOBHOTO oO0miero oOpa3zoBaHusi 00ecreYrBacTCs
pelIeHHEeM CIIeIyIOIINX 3aay:

—TpuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOEHHHM BEIIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
ANIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—TIpuoOpeTeHne YMEHH OMHUCHIBATh U OOBSCHITH (PU3UYECKUE SIBJICHUS C HCIOJIb30BaHHEM
MOJIy4YE€HHBIX 3HAHUM;

—OCBOEHHE METOJIOB PEIICHHs TPOCTEHIINX PacuETHBIX 3a7a4 C UCIOJIb30BaHHEM (U3UUYECKUX
MoJenel, TBOPUYECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33]1a4;

—pa3BUTHE YMEHHI HAOII0aTh NMPUPOJHBIEC SIBICHUS M BBINOJHATH OMBITHI, JIA0OpaTOpHBIE
paboThI M SKCIIEPUMEHTAJIbHbIE UCCIIEOBAHUS C UCTIOIb30BAHUEM U3MEPUTENbHBIX PUOOPOB;
—OCBO€HHE MpUEMOB palbOThl ¢ HHPOpPMaLMe (U3NYECKOro COAEp)KaHus, BKIIOYas
MHGOPMAILIMIO O COBPEMEHHBIX JOCTIKEHHMSIX (DUM3MKM; aHAIW3 M KPUTHYECKOE OLCHMBAaHUE
uHpOpMalnH;

—3HAaKOMCTBO €O cdepamu NpoPecCHOHATBHON IEATENbHOCTH, CBA3aHHBIMU C (DU3MKOH, U
COBPEMEHHBIMU TEXHOJIOTMSIMU, OCHOBAHHBIMHU HA TIOCTHXEHUAX (PU3MUECKON HAYKU

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBiseTcss 00sS3aTENbHBIM TPEIMETOM Ha YpPOBHE
OCHOBHOTO 001ero oopasoBanus. JlaHHas mporpamma mpeaycMaTpuBaeT u3yueHue (U3uKd Ha
6a30BoM ypoBHE B 00bEMe 238 4 3a Tpu roa 00y4eHus 1o 2 4 B HeJeNo B 7 U 8 Kiaccax u 1o 3
4y B Helento B 9 kiacce. B TemaTudyeckoMm IMIaHUPOBAHUM A7l 7 M 8 KJIACCOB MPEIOJIaraeTcs



pe3epB BPEMEHHU, KOTOPBIA YUUTEIb MOKET HCIOJIb30BaTh [0 CBOEMY YCMOTPEHHUIO, a B 9 Kiacce
— MOBTOPUTENEHO-0000IIAIONTNI MOTYITb.

COJEPKAHUE YYEBHOT' O IPEJIMETA «®U3UKA>»

7 kaace

Paznes 1. @u3uka u e€ poJib B NIO3HAHUHN OKPY/KAOIIEro MIUpa

dusuka — mHayka o mpupoie.  SBmenms mpupoast (MCH). @u3n4ecKue SBIICHHUS:
MEXaHUYECKHUE, TEIIOBBIE, WEKTPUIECKUE, MArHUTHBIE, CBETOBBIC, 3BYKOBBIE.

@u3n4ecKue BEIUYHHBL. N3mepenne ¢(usndeckux BEIUYHH. ®dusnueckue npPUOOPHI.

[TorpemHocTe M3MepeHni. MexayHapoIHas CUCTEMA €INHHII.

1 Kak ¢usuka u JApyrue ecTeCTBEHHble HAyKU M3y4aroT Ipupoay. EcTecTBeHHO-HayudHBIH
METO/i TO3HaHWA: HaOJIoJIeHHWEe, TMOCTAaHOBKAa HAyYHOTO BOMPOCA, BBIIBUKEHHE THUIIOTES,
9KCIEPUMEHT IO IPOBEpKE TUIOTe3, OObsICHEHHWE HabmonaemMoro spieHus. OmnucaHue
(bUBUYECKUX SIBJICHUHN C TTOMOIIBIO MOJIEIICH.

Jemoncmpayuu

2 MexaHuueckue, TeIIOBbIe, JJIEKTPUUECKUEe, MAarHUTHBIE, CBETOBbBIE SIBJICHMUS.

3 ®usnueckue MNpubOpPHl U MpoUeAypa NPSIMbIX H3MEPEHHI aHaJIOrOBBHIM U LHU(PPOBBIM
prudopoMm.

Jlabopamopusie padomul u onvimoi’

Onpenenenre HeHbl JeNEHUS HIKaIbl K3MEPUTEIBHOTO MpHoopa.

N3Mepenne paccTosTHUM.

N3mepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.

Onpenenenne pa3MepoB MAJIbIX TE.

N3mepenue Temneparypsl Py NOMOIIM )KUAKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATYpPhI

[IpoBenenue uccienoBanus MO0 MPOBEPKE TMIOTE3bI: TaJbHOCTh MOJETA MIAPUKA, TYIIEHHOTIO

TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTYCKA.
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Pasnen 2. [lepBoHayaibHbIe CBEIeHUS 0 CTPOCHUM BellleCTBA

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OTMbIThI, JOKa3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEIeCTBA.

JlBukenune uactul BeulectBa.  CBSI3b CKOPOCTHU JBIDKEHHUS YAaCTHI[ C TEMIEpaTypoOi.
BbpoynoBckoe aBwxkenue, nuddysus. B3aumoneiicTBue uacTHI] BeIIECTBA: MPUTSDKEHUE U
OTTaJIKUBaHUE.

ArperatHple  COCTOSIHMSL  BEIECTBA: CTPOEHUE  Ta3oB, OIKUJIKOCTEHM U TBEPABIX
(kpucTamuinyeckux) Tel. B3auMocCBs3b MeXAy CBOMCTBAMU BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSHUSIX U UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHHeM. (OCOOEHHOCTH arperatHbIX COCTOSHUI
BO/IBL.

Hemoncmpayuu
1 Habntonenue 6poyHOBCKOTO JBIKEHUS.

2 HaGmronenue nuddysuu.
3 HabGmronenue siBNeHUM, OOBSACHSIOMIMXCS TMPUTSIKEHHEM WU OTTAJKWBAHWEM YacTHIl

BEIIECTBA.

Jlabopamopuwsie padomot u onvimaol
1 OreHka AuaMeTpa aToMa METOJIOM PsIOB (C UCToIb30BaHueM (hoTorpaduii).

2 OnbITH IO HAOIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

1 MC — 311eMEeHTEI COJACPpIKaHUs, BKIIIOYAOIMINUC MCKIIPCIAMCETHBIC CBA3H, KOTOPBIC HOHpOGHCC

PACKPBITEI B TCMATHYCCKOM IIJIAaHUPOBAHUHA
2 311ech 1 fajiee IPUBOJUTCS PACIIMPEHHBIH TIepeyeHb J1abopaTopHbIX paboT U OMBITOB, U3 KOTOPOTO YUMTENb JIEAET BHIGOp MO
CBOEMY YCMOTPEHHIO U ¢ YIETOM CIHICKA SKCIICPIMEHTANBHBIX 3aJaHuH, pearaeMeIx B paMkax OI'D no ¢usuke
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3 OnbIThI O OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO IPUTSIKCHUS.

Paznen 3. /IBuskeHue U B3auMojieiicTBue TeJl
Mexannueckoe 1BUKeHuEe. PaBHOMepHOe M HepaBHOMepHOe JBrkeHue. CkopocTtb. CpenHss
CKOPOCTb I[P HEPABHOMEPHOM JIBWKEHUU. PacuéTr myTu v BpeMeHU JBHKEHUS.
SIBnenue uHepuuu. 3aKoH MHepUuU. B3aumMopelcTBHe Tesl Kak IpUYMHA U3MEHEHHUS CKOPOCTH
JBUKEHMS Tell. Macca kak Mepa uHepTHoCTH Tena. [lnmotHocTs BemectBa. CBSA3b INIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEILIECTBA.
Cuna xak xapakTepucTuka B3aumojencTBus Tea. Cuia ynpyroctu u 3akoH I'yka. M3mepenue
CWJIBI C TIOMOILbIO JAUHAMOMETpa. SIBieHHE TATOTEeHUs U cwia TsokecTd. Cuila TSHKECTH Ha
npyrux muiaserax. (MC) Bec tena. HeBecomocts. ClrioxeHHe CUJl, HallpaBJIEHHBIX 110 OJHOU
npsimoil.  PaBHopeictByromas cun. Cuna Tpenus. TpeHHe CKOJIBKEHHUS U TPEHHE MOKOS.
Tpenune B npupone u rexuuke. (MC)
Jemoncmpayuu
1  HabmroneHue MeXaHU4eCKOro JIBUKEHUS Tela.
N3mepenue ckopoCcTy MPSMOJINHEHHOTO ABM>KEHUS.
Habmtonenue siBjaeHUs! HHEPIUH.
Habntonenne n3MeHeHus CKOpOCTH NMPH B3aUMOJIEHCTBUU TeI.
CpaBHeHue Macc 10 B3aUMOIEHCTBHUIO TEJ.
CroxxeHue cuJ, HallpaBJICHHBIX MO OJHOW MPSIMOIA.
Jlabopamopnuie pabomul u onvimaol
1  OmnpeneneHue CKOPOCTH DPABHOMEPHOTO [BWXKEHHUS (IIapuka B KHUJIKOCTH, MOJEIHU
AIEKTPUIECKOTO aBTOMOOWIISI U T 10 ).
2 OmnpeneneHue CpeaHEH CKOPOCTH CKOJBXKEHHUS Opycka WM IIapuKa TO HAKJIOHHOMN
IIJIOCKOCTH.
3 Omnpenenenue MIOTHOCTU TBEPAOTO TENA.
4 OmnbIThl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsKeHus (nedopmaruu) OpyKUHB OT
MPUJIOKEHHOW CHIIBI.
5  OneIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHUS OT CHJIbI JaBJICHUS
U XapakTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.
Pa3znen 4. /laBjienne TBEPABIX TeJl, JKMIAKOCTEH M Ta30B
HaBnenue. CnocoObl yMEHbIIEHUSI U yBeJIW4YeHHs naBieHus. JlaBieHue raza. 3aBUCUMOCTH
JaBJIeHUA raza oT o0béma, Temmnepatypbl. [lepenaua naBrneHus: TBEPABIMU TEIAMU, KUAKOCTAMU
u razamu. 3akoH Ilackansa. IIHeBMarnueckue MamMHbl. 3aBUCUMOCTB JABJICHUS KUJIKOCTH OT
ryounbsl.  I'mapocratuyeckuit mapanokc.  CooOmiarommecs cocynsl.  ['mapaBindeckue
MEXaHU3MBI.
Atmocdepa. 3emmu u armochepHoe naBineHue.  [IpuuMHBI CyIIEeCTBOBaHHS BO3AYIIHOU
obonouku 3emnu. OmnbiT Toppuuennu. M3mepenue atmocdepHOro aaBiieHus. 3aBUCUMOCTb
aTMOC(epHOro JaBJIE€HHUS OT BBICOTHI Haa YypoBHeM Mops. [IpuGopsl mias wu3MepeHus
aTMOC(EepHOTO JTaBICHUS.
JleiicTBHe XKUIIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX TeJo. BrITamkuparomas (apXuMmenaoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomiaBanue.
emoncmpayuu
1  3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPaTyphl.
Ilepenava naBiaeHMs )KUIKOCTBIO U Fa30M.
Coobmaromumecs: CoCypl.
I'mppaBnuueckuit mpecc.
[IposiBnenue neicTBUsS aTMOC(HEPHOTO JaBJICHUS.
3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00bEMA NOTPYKEHHON YacTH TeNa U MIIOTHOCTH
KUJKOCTH.
7 PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKUKOCTH.
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8  VYcioBue IuUlaBaHUA Tel: IUIABAHME WIM IOIPYKEHHUE Tel B 3aBUCUMOCTH OT
COOTHOUICHUS IUIOTHOCTEHN TeJIA U KUIAKOCTH.
Jlabopamopuvie padomot u onvimul
1  HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJE OT 00BbEMa MOTPYKEHHOW B KHUIKOCTD
4acTH TeJa.
2 OmpeneneHue BbITAIKUBAIOIIEH CHIIbI, JEHCTBYIOLIEH Ha Telo, MOTPYXKEHHOE B
KUJKOCTB.
3  IIpoBepka HE3aBUCMMOCTH BBITAIKUBAKOUIEH CHIIbI, AEHMCTBYIOIIECH HA TEIO B KUIKOCTH,
OT Macchl Tena.
4 OnbIThl, JEMOHCTPUPYIOLIUE 3aBHCUMOCTb BBITAJIKUBAIOIIEH CUJIBI, ACUCTBYIOIIEH Ha
TENO B XUAKOCTH, OT 00BbEMA MOTPYXKEHHOM B KUIKOCTb YacTU Telda U OT IUIOTHOCTH
KUJKOCTH.
5 KoHcTpynpoBaHue apeoMerpa WM KOHCTPYMPOBAHHME JIOJKM U OIPEACIICHHE €€
TPY30MOABEMHOCTH.
Pa3nen 5. PaGora u MomHoCTh. DHEprus
Mexannyeckass pabora.  MomHocTs.  [IpocThle MexaHU3MBbI: pbluar, OJOK, HaKJIOHHas
miockocTh. [IpaBuio paBHOBecHs pbryara. [IpumeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY
«3onotoe nmpasuiio» MexaHuku. KIIJ[ mpocTeix mexanuzMoB. IlpocTble MexaHU3MBbI B OBITY U
TEXHUKE.
Mexannueckas sHeprus. KuHernueckas u moTeHUManbHas 3Heprus. lIpeBpaienne oaHOrO
BH/Ia MEXaHUYECKOM PHEPTUU B IPYro. 3aKOH COXpPAHEHUS YHEPTUH B MEXAHHUKE.
Jemoncmpayuu
1 ITpumepsl IpOCTHIX MEXaHU3MOB.
Jlabopamopnwie pabomot u onvimul
1  Onmnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMKEHMHM Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2 HccnenoBanue ycinoBuid paBHOBECHS pblyara.
3  Nsmepenwne KIIJI HaKTIOHHOM MJIOCKOCTH.
4  M3ydyeHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTHH.

8 kiacc

Pa3pen 6. TensioBbIe sIBJICHUSA

OCHOBHBIE TIOJIO)KCHHSI MOJIEKYJIIPHO-KMHETHYECKON TEOpUU CTPOEHHUsS BeliecTBa. Macca u
pasMepbl aTOMOB U MOJIEKYJT. OTBITHI, TIOITBEPIKIAIOIINE OCHOBHBIC IMTOJIOKEHHS MOJICKYJISIPHO-
KHHETUYECKOH TCOpHH.

Mogenu TBEPIOTO, XHUIKOTO M ra3000pa3HOr0 COCTOSHUHM BemiecTBa. KpucTauinyeckue u
amopdubie Tenma.  OOBSICHEHHWE CBOMCTB Ta30B, JKUIAKOCTEH W TBEPABIX TEJI HAa OCHOBE
MOJIOKEHUU MOJIEKYJISAPHO-KMHETHYECKOW Teopud. (CmauMBaHUWE W KalWUISIPHbIEC SIBIICHHUS.
TennoBoe pacHIMpeHne U CKaTUe.

Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TETNIOBOTO ABMKEHUS YACTHII.

Buyrpennsis sHeprus. CrocoObl W3MEHEHHsI BHYTPEHHEW OJHEpPruu: TeIionepeaaya u
coBepiieHre paboThel. Bupl Teronepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHHE.
KomuuecTtBo TemnoTel.  YaenbHas TEIUIOEMKOCTh BEIIECTBA.  1eIIO0OOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca.

[InaBneHue W OTBepJEBaHME KPUCTAUNIMYECKUX BEIIECTB. YJeJbHAas TEIUIOTa IUIaBJICHHUS.
[MapoobOpazoBanne u konaeHcauus. Hcnapenne (MC). Kumenue. VYaenpHas TemuoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPBI KUTIEHUS OT aTMOC(EPHOTO TaBICHHUS .
BnaxxHocTh Bo3ziyxa. DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTA CTOPAHUS.

[Mpunanune! paboTsl TernoBbix apurareneit KIIJ[ teroBoro nBuratens. TemnoBele ABHTaTeNnu
U 3amuTa okpyxatouiei cpenst. (MC)

3aKOH COXpaHEHUS U MPEBPAICHHsSI SHEPTUHU B TEIIOBbIX mporeccax (MC) .

Jemoncmpayuu



Habmoenne 6poyHOBCKOTO JIBIKEHUSI.
Habmronenue nuddysun.
HaGmoienue SBICHUI cCMauyuBaHUs U KAMILISIPHBIX SBICHUH.
Habmoienue TemioBoro pacimpeHus Tell.
W3MmeHeHne naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUH HITH OXJIAXKICHUH.
[IpaBuna u3mepeHus TeMrneparypsl.
Bupael Tenonepenauu.
OxsaxxieHue Ipyu COBEPIICHUU PaOOTHI.
HarpeBanue nipu coBepiiieHuu paboThl BHEITHUMU CHIIAMH.
CpaBHeHHE TETUIOEMKOCTEH Pa3TUYHBIX BEIIECTB.
Ha6nronenue kuneHus.
HaGnronenue mocTostHCTBA TEMIIEpATyphI MPH TIJIABJICHUH.
13 Mojenu TeIUIOBbIX ABUTATEIEH.
Jlabopamopusie pabomot u onvimul
1 OnbIThI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYIISIPHOTO MPUTSKECHUS .
OnbITHI 0 BhIpAIIMBAaHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WIIM caxapa.
OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHHMSI TA30B, KUIKOCTEH M TBEPIBIX TEIL.
Omnpenenenue naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OneIThI, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTh JaBJIEHUS BO3AyXa OT ero oObéMa u
HarpeBaHUs WU OXJIAKICHHUS.
6 IlpoBepka THNOTE3BI JWUHEHHON 3aBHUCHUMOCTH JUIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTypPHI.
7 HaOnroneHue W3MeHEHMs] BHYTPEHHEM SHEpruu Tela B pe3ylbTaTe TeIionepeaayd u
paboTHl BHEIIIHUX CHUI.
8 HccnenoBaHue sSBICHUS TEIIOOOMEHA MTPU CMEIIMBAHUHU XOJIOTHOW U TOPSYEH BOJIBI.
9 OmnpeneneHue KOJIUYECTBA TEIUIOTHI, OJYYEHHOTO BOJOH MPU TEMJIO0OMEHE ¢ HArpeThIM
METAJUTMYECKUM LUITUHAPOM.
10 OmnpeneneHue yaeabHON TEMIOEMKOCTH BEIIECTBA.
11 HccnenoBaHue npouecca uCnapeHusl.
12 OmnpeneneHue OTHOCUTENIBHOW BJIAXKHOCTH BO3/yXa.
13 OmnpeneneHue yeapHON TEMIOTHI IUIABJICHHUS JIBJIA.
Pa3znesn 7. DiiekTpruyeckne U MAarHUTHbIE SIBJICHUSI
Onektpusanus Ten. [[Ba pona snekTpuUYecKuX 3apsioB. BzanmoneicTBue 3apsKEHHBIX Tell.
3akon KynoHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBHS 3apsyKEHHBIX T€J1 OT BEJMYHHBI 3apsIOB U
PaCCTOSIHUSA MEXIY TEJIaMH).
Onektpuueckoe mnose. Hanpsk€HHOcTh 3nekTpuueckoro mnoisig. I[lpuHuun cynepno3uuuu
ANEKTPUYECKHUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).
Hocurenu snekTpuueckux 3apsi0B. DleMEHTapHbIN 3eKTpudeckuil 3apsa. CTpoeHue atoma.
[IpoBOAHMKY M AUDIEKTPUKHU. 3aKOH COXPAHEHHUS FIEKTPUUECKOTO 3aps/a.
DNEeKTPUYECKUN  TOK. VcaoBus  CylIecTBOBAaHUSL BJIEKTPUUYECKOTO  TOKa. Ucrounnku
MOCTOSIHHOTO TOKa. JIeHCTBHS DIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUYECKUM TOK B )KHJIKOCTSIX U ra3ax.
Onektpuueckad nenb. Cuia Toka. JnekTpuueckoe HanpsbkeHue. COonpoTHBIECHUE IPOBOTHUKA.
VYnenbHOE conpoTHBIEHHE BemiecTBa. 3akoH Oma mng ydactka uenu. IlocnenoBarenbHoe H
napajieIbHOE COEIMHEHHUE POBOIHUKOB.
Pabota 1 MOIIHOCTH 2JEKTPUUYECKOTO TOKa. 3akoH xoyms— JleHna. DnekTpudeckue Henu U
MOTPEeOUTENHN dNEKTPHUECKOl dHeprun B ObITy. KopoTkoe 3ambIkaHUeE.
[TocrositHHble MarHuThl.  B3aumopeiicTBME TMOCTOSHHBIX MArHUTOB.  MaruuTtHoe more.
MarnuTtHoe 1oJsie 3eMJId U €ro 3HaueHHue s KM3HU Ha 3emiie. OnwIT Dpcrena. MarHuTHoe
T0JI€ DJIEKTPUUYECKOro ToKa. [IprMeHeHne 3IeKTpOMarHuToB B TeXHUKE. JlelicTBue MarHUTHOTO
MoJsi Ha MPOBOJHUK C TOKOM. OJEKTPOJBHUIaTeldb IMOCTOSHHOTO ToKa. Mcmonb3oBaHue
AJIEKTPOJIBUTaTENel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
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OmneiTel  Papajes. SIBneHue  3IEKTPOMAarHUTHOM  MHIYKLUHU. IIpaBuno  Jlenua.
OnexrporeHepatop. CrnocoObl MONyYEHHsI IEKTPHUUECKOM HIHEPTUU.  DJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.
Jemoncmpayuu
DnekTpu3aIus Tei.
JIBa posa 3EeKTPUUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJL.
YCTpOUCTBO U IEHCTBHE AIEKTPOCKOTIA.
DneKTpocTaTU4ecKas HHIYKIHS.
3aKOH COXpaHEHUS 3JIEKTPUUECKUX 3apsIOB.
[IpoBOIHUKY U TUAIIEKTPUKHU.
MonenrpoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO TOJIS.
W cTouHMKY TOCTOSIHHOTO TOKA.
JIeNCTBHS SIEKTPUYECKOTO TOKA.
DNEeKTpUUYECKUN TOK B JKUJIKOCTH.
I"a3oBb1H paspsa.
N3mepenue cuiibl TOka aMIepPMETPOM.
N3mepenue 31eKTpruueckoro HanpspKeHUs. BOJIbTMETPOM.
Peocrar n marazuH conpoTHBIICHHM.
B3aumoneiicTBue NOCTOSIHHBIX MarHUTOB.
MonennpoBanue HEBO3MOKHOCTH pa3zesieHus OJICOB MarHuTa.
MonenpoBaHue MarHUTHBIX MOJI€H MOCTOSHHBIX MAarHUTOB.
OmneIT Opcrena.
MarauTHO€ 1oJie TOKa. DJIEKTPOMAarHuT.
JleicTBYE MarHUTHOT'O NOJISL HA IPOBOIHUK C TOKOM.
ONeKTpoABUTaTEIb IOCTOSIHHOTO TOKA.
HccnenoBanue siBiICHAS 2IEKTPOMarHUTHOW NHYKIIMH.
OnbiTel Dapajes.
3aBMCHMOCTD HalpPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUM €T0 BO3HUKHOBECHHUS.
25 DJEKTpOreHepaTop MOCTOSHHOIO TOKA.
Jlabopamopnuwie pabomout u onvimul
1 OnbIThl 10 HAOIIOAEHUIO JEKTPU3ALUH TEI UHAYKIUEH U IPU COPUKOCHOBEHHH .
HccenenoBanue neicTBUA DIIEKTPUYECKOTO MOJIA Ha IPOBOJAHUKH U JUDJIEKTPUKHU.
C6opka u mpoBepka pabOThI IMEKTPUUECKOM LEMH OCTOSHHOTO TOKA.
W3Mmepenue U peryJmpoBaHue CUJIbI TOKA.
W3mepenue u perylmpoBaHue HaIIPSHKCHMUS.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MIYIIETO 4E€pe3 PE3UCTOP, OT CONPOTHBIICHHUS
PE3UCTOPA U HANPSIKEHUS Ha PE3UCTOPE.
7 OmnbIThl, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTD JIEKTPUUECKOIO COIIPOTUBIICHHS IIPOBOIHUKA
OT €r0 JUIMHBI, [IJIOIIAIU NOTIEPEYHOI0 CEUEHUS U MaTepHrala.
8 IlpoBepka mpaBuia CIOXEHHS HANPSDKEHUN MPHU MOCIENOBATEIBHOM COEIMHEHUH IBYX
PE3UCTOPOB.
9 IlpoBepka npaBuia A CHIIBI TOKA IPU NApajuIeIbHOM COEIMHEHUH PE3UCTOPOB.
10 OmnpeneneHue pabOThI IMEKTPHUUECKOTO TOKA, UAYILETO Yepe3 pe3rucTop.
11 OmnpezaeneHue MOLUIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACIAEMOMN HAa PE3UCTOPE.
12 HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA, MIAYIIETO YEPE3 JIAMIIOUKY, OT HAIPsDKEHUS Ha
HEW.
13 Omnpenenenue KIIJ[ HarpeBarens.
14 HccnenoBaHne MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MarHUTOB.
15 HM3yueHre MarHUTHOTO MOJISl IOCTOSTHHBIX MAarHUTOB IIPU UX OObEMHEHUH U Pa3/IeIIeHuN
16 HccnenoBaHue AEWCTBUSI ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
17 OmnbIThl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI B3aUMOJCHCTBHUS KAaTyIIKH C TOKOM H
MarHuTa OT CHJIbl TOKAa U HaIIPABJIEHUS TOKA B KaTyILKE.
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18 M3ydeHue NeUCTBUSA MarHUTHOTO I10JI1 HAa IIPOBOJIHUK C TOKOM.

19 KonctpyupoBaHue 1 u3ydyeHUE padOThI 3JEKTPOIBUTATENIS.

20 M3mepenue KII/I as1eKTpoaBUraTeIbHOM YCTAHOBKH.

21 OmnbITl MO UCCIEJOBAaHUIO SBJICHUSI 3JIEKTPOMATHUTHOM HHIYKIMM: HCCIEIOBAHUE

W3MEHEHU 3HAYEHUsI U HAaIIPaBJICHUSI MHAYKIIMOHHOIO TOKA.
9 kiacc
Pa3znen 8. Mexannueckue sBJIeHUS
Mexannueckoe nBumxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHMYECKOr0 IBWKECHHUSA. PaBHOMepHOE MpsAMOJIMHETHOE ABMKEeHHE. HepaBHOmMepHOE
npsiMoJinHeliHoe JBuxkeHue. CpeaHssi 1 MTHOBEHHash CKOPOCTh Tejla IPU HEPaBHOMEPHOM
IBUKEHUH. YcCKopeHue. PaBHOycKOpeHHOe mpsMosMHelHoe ABmkeHue. CBoOoaHOE MajeHuUe.
Omnprter [Nanues.
PaBHOMepHOE nBMkeHHE 1O OKpyKHOcTU. Ilepmon m uacrota oOpamenus. JlunelHnas u
YIJIOBAsi CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.
IIepBoiit 3axkoH Herorona. Bropoii 3akoH Hserorona. Tperuit 3akon Herorona. IIpuHimmn
CYIIEPIIO3UIUHU CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHUs: cuia TPEHUs CKOJBXKEHUSI, CHjla TPEHUS MOKOS,
JIPYTUe BUJBI TPCHHUS.
Cuna TSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHHe CBOOOJHOTO majeHus. JIBumkeHue
maneT Bokpyr Comana (MC). TlepBast kocMudeckast CKOpocTb. HeBecoOMOCTh M IEperpy3KHu.
PaBHOBecue martepuanbHON TOUKK. AOCOMIOTHO TBEpHOE Tenmo. PaBHOBecue TBEpHOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHns. MomeHT cuibl. LleHTp TsxecTn.
Nmnynec Tenma. M3meHenwe umnyibca. WMmmynbc cuiibl.  3aKOH COXpPaHEHHS HMITYJIbCA.
PeaktuBnoe nemxenue (MC).
Mexanudeckas paboTa ¥ MOIITHOCTh. PaboTa cuil TshKeCTH, ynpyroctu, TpeHus. CBsi3b SHEPTUu

U  paboThI. [loTenuuanpHas »SHEprusi Tena, MOTHATOTO HAJ MOBEPXHOCTHIO 3E€MIIH.
[ToreHumanbHast SHEpPrusi CXKATOW MPYKUHBI. Kunernueckass »Heprusi. Teopema o
KUHETUYECKOM SHEPruu. 3aKOH COXPAHEHUS MEXAaHUYECKON SHEPIHH.

emoncmpayuu

1 HaOnroneHne MEXaHUYECKOTO JABIKEHUS TeIa OTHOCUTENIBHO Pa3HbIX TeJl OTCUETA.

2 CpaBHeHHE MyTe M TPaeKTOPUN IBMXKEHHUS OIHOTO U TOTO K€ Tella OTHOCHUTEIHHO
Pa3HbIX TEJ OTCUETA.

3 U3MepeHue CKOPOCTU M YCKOPEHHUS MPSIMOJIUHEHHOTO ABMKEHUS.

4 HccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKEHUSI.

5 HaOnroagenue IBUKEHUS Tela MO OKPYKHOCTH.

6 HaOnrogeHne MexaHWYEeCKUX SIBJICHHM, MPOUCXOAAIIUX B cucTeMe oTcuéra. «Tenexka»
pH €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHU OTHOCUTENILHO KabuHeTa (PU3HKH.

7 3aBHCHMOCTH YCKOPEHHUS Tela OT MAcChl TeJla U JEHCTBYIOLIEH HA HETO CUJIBL.

8 HaOnrogeHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH TE.

9 l3MeHeHue Beca Teja MPU YCKOPEHHOM JIBHKEHUU.

10 Tlepemaua ummynbca MPU B3aUMOJCHCTBUU TEN.

11 TIpeoOpa3oBaHus SHEPTUH TP B3aUMO/ICHCTBUU Te.

12 CoxpaHeHHE UMITyJbCa MPU HEYIPYTOM B3aUMOICHCTBUH.

13 CoxpaHeHHe UMITyIbca MpU aOCOTIOTHO YIIPYroM B3aUMOIeHCTBHH.

14 HalmroneHue peakTUBHOTO JIBUYKEHHUS.

15 CoxpaHeHHE MEXaHUYECKOW SHEPTrUuu Mpu CBOOOHOM Ta/ICHHUU.
16 CoxpaHeHHEe MEXaHUYEeCKOW YHEPTHH MPH JBIKEHUH Tela MO/ ICHCTBUEM MPYKUHBI.
Jlabopamopusie pabomot u onvimul

1 KoncTpyupoBaHue TpakTa Ui pa3roHa W JAIbHEHIIEr0 PaBHOMEPHOTO JBUKEHHS
IIapyKa WU TeTEKKH.

2 Ompenenenue cpenHell CKOPOCTH CKOJBXKEHHsI OpycKa WIM JBIDKCHHUS IIapHKa II0
HAKJIOHHOM ITJIOCKOCTH.



3 OmpeneneHue YCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM JBM)KEHHMU [0 HAKJIOHHOMN
IIJIOCKOCTH.
4 HccrnenoBaHue 3aBUCUMOCTU IIyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBW)KEHHUU O€3
Ha4yaJbHOM CKOPOCTH.
5 IIpoBepka TMIOTE3bI: €CIH MPH PABHOYCKOPEHHOM JBMKEHUH 0€3 HadalbHOW CKOPOCTH
IIyTU OTHOCSITCSl KaK psAJl HEYETHBIX YUCEN, TO COOTBETCTBYIOIIME IPOMEXKYTKH BPEMEHU
OJINHAKOBBI.
6 lccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHMSI CKOJIBKEHUS OT CHJIbl HOPMAJIBHOTO
JTaBJICHHUSL.
7 Ompenenenne KodpPHUIMEHTA TPSHUS CKOJILKECHUSI.
8 Omnpenenenue )KECTKOCTU NPYKUHBI.
9 Omnpenenenue padOTBl CUJIBI TPEHUA TMPU PABHOMEPHOM JBM)KEHUU Tella 10
TOPU30HTAIBHON IOBEPXHOCTH.
10 Ompenenenue pabOTBl CHJIBI YIPYroCTH NpU MOABEME TIpy3a C HCIHOJIb30BAaHHEM
HEMOABUYKHOTO U MOJIBHKHOTO OJIOKOB.
11 H3ydeHue 3aKOHA COXPAHEHHUs SHEPIUH.
Pa3nen 9. Mexannyeckue KoJ1e0aHUA U BOJHBI
KonebarenbHoe npmwxkeHue. (OCHOBHbIE XapaKTEPUCTHKU KoJIeOaHW: MEpHoi, YacToTa,
aMIMTyna.  MareMaTHuecKuil M NPYXKWHHBIA MasTHUKU. [IpeBpamieHue sHeprum Inpu
KoJie0aTeIbHOM JBU)KEHUU.
3aryxarouue konedanus. BoinyxkaeHHble konebanus. Pe3oHaHc.
Mexanndeckre BOJIHBI. (CBOWCTBA MEXaHMYECKUX BOJH. [IpoAosibHBIE M TONEpPEYHbIE
BOJIHBI. [[1MHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEeHUs. MexaHnyeckne BOJHBI B TBEPIOM
tene, ceiicmudeckue BoHbI (MC).
3Byk. ['pomMKOCTh 3ByKa 1 BeIcOTa ToHa. OTpaxeHue 3Byka. MH(pPa3ByK U yIbTpa3ByK.
emoncmpayuu
Ha6nronenune konebanuii T Mo 1eWCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH M Ha TPY>KUHE.
Habmtoienue BhIHYX/IEHHBIX KOJIeOaHHUH U pe30HaHCca.
Pacrnipoctpanenuie mpoJoabHBIX U MOTIEPEYHBIX BOIH (Ha MOJIEIHN).
Habmonenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKYCTUYECKHI PE30HaHC.
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Jlabopamopnuwie pabomot u onvimul
1 OmpeneneHue 4acTOTHI U IEpUOIa KOJIeOaHUH MAaTEMAaTUYECKOTO MasITHHUKA.
2 OmpeneneHue 4aCTOThI U IEpHOAA KOJEOAHUN MPYKMHHOTO MasiTHUKA.
3  UccnemoBanue 3aBUCMMOCTH NEpUOAa KOJeOaHUN MOJBEIIEHHOTO K HHUTH Ipy3a OT
JUIMHBI HUTH.
4  HccnemoBaHue 3aBUCHUMOCTH IepHOJa KojieOaHUM NPYKUHHOTO MasTHHUKA OT MacChl

rpysa.
5 IlpoBepka HE3aBUCUMOCTH IepuoOJia KOJIeOaHUH Ipy3a, MOABELUIEHHOTO K HUTH, OT MacChl

rpysa.
6  OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb MEpHoJia KOJIeOaHUH MPY>KUHHOTO MasTHUKA
OT Macchl rpy3a U KECTKOCTH MPY>KUHBI.
7 H3mepenue yckopeHHs CBOOOIHOTO MaieHUs.

Pa3nes 10. DneKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIE BOJTHBI

DJNEeKTPOMAarHUTHOE TOJe. OJEeKTpOMarHuTHbIE BOJHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTPOMAarHUTHBIX BOJH. lcmonb30BaHME >JIEKTPOMATHUTHBIX BOJH JJISi COTOBOM

CBsI3M. DJIEKTPOMAarHuTHasi npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

1 CBoiicTBa 3/IeKTPOMAarHUTHBIX BOJH. 2 BoJHOBBIE CBOWCTBA CBETA.
Jlabopamopusie padomot u onvimul



1 HM3y4yeHue CBOWCTB AIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIIBHOTO TenedoHa.
Pa3nes 11. CBeToBbIe IBJICHHSA
JlyueBas mopnens cBera. Mcrounuku csera. [IpsAmosmHENHHOE pacIpOCTpPaHEHHUE CBETA.
3armenust Connua u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnenue cBera. 3akoH IpeiomiieHUs cBeTa. [loJiHOE BHyTpeHHEE OTpa’k€HUE CBETA.
Hcnonb30BaHKe NOJHOTO BHYTPEHHETO OTPAXKEHHS B ONTHUECKUX CBETOBOAAX.
Jlunza. Xox myder B nuH3e. Onrudeckas cuctema ¢oroanmapara, MUKPOCKOIA U TEIeCcKoIa
(MC). I'ma3 kak onTu4eckas cucreMa. biM30pyKOCTh U 1aJIbHO30PKOCTbD.
Paznoxenne Oenoro ceera B crekrp. OnbiTel HetoToHa. CloXKeHHE CHEKTPAIbHBIX IIBETOB.
Jucnepcus cera.
Jemoncmpayuu

1 IIpsmonMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.
[Tonyuenue n300paxeHHi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

5 ONnrTu4yecKui CBETOBOI.
6 Xon Jiyuel B coOuparomei JTrnH3e.
7 Xop Jlydel B paccenBarolIeH JIMH3E.
8
9

B W N

[Tony4yenune n300pakeHHI ¢ TOMOTIBIO JIMH3.
[Ipunnun neiictBus ¢poroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
10 Monmens r1a3a.
11 PaznoxeHue 0eoro cBeTa B CIEKTP.
12 TlonmydeHue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopnwie pabomot u onvimul
1  HccnenoBaHue 3aBUCMMOCTH YIUIa OTPaKEHUSI CBETOBOTO JIy4a OT yrja NaJcHMUS.
2 M3ydeHue xapakTepUCTHK M300pakeHHsI IIpeIMETa B INIOCKOM 3epKalie.
3  HccnenoBaHue 3aBUCHMOCTH yrja HPEJIOMJIEHUS CBETOBOTO Jyda OT yrja NajeHus Ha
TPAHUILIE «BO3LYX—CTEKIION.
4  TlonmydyeHne M300paKEHUI C MTOMOIIIBIO COOMPAIOIIEH JTUH3HI.
5  Omnpenenenue POKYCHOTO pacCTOSHUS U OTNITUYECKOM CUIIbI COOMPAIOIIEH JIMH3HI.
6  OmbITHl IO pa3jokKEHUIO OEJI0ro CBETa B CIEKTP.
7 OneITel O BOCHPUATHIO IIBETa MPEIMETOB MpH UX HAOIIOACHUM Yepe3 IBETOBBIC
(bUITBTPBHI.
Pa3nen 12. KBanTOBLIC SIBJIEHUS
OmnsiTel Pesepdopaa u mnanerapHas monenb aroma. Mogens atoma bopa. Hcmyckanue u
norJyionieHue cera atoMoM. KBaHThl. JIuHelyaTble CIIEKTpHI.
PagnoaktuBHOCTh.  Asbda-, O6era- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sipa.
Hyxnonnas monens aromHoro siapa. M3otomnel. PaanoaktuBHbIe npeBpamieHus. Ilepuon
nojypacnajaa aTOMHBIX sSIIEp.
SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsJ0BOIO U MAacCOBOIO YHMCEN. OHEPrus CBA3M
aTOMHBIX sifep. CBA3b macchl U dHepruu. Peakuum cuHTe3a u neneHus anep. Mcerounukn
snepruu Connua u 38831 (MC).
SnepHas sHepreTuka. JleHCTBHUS pajMOaKTUBHBIX M3JIy4eHHH Ha >kuBble opranusmsl (MC).
emoncmpayuu
CrieKkTpsl U3JIydeHHs U MOTJIOIIEHNUS.
CrieKkTphl pa3au4HbIX a30B.
Crextp Bomopoza.
Habnronenue TpexoB B kamepe Buibcona.
Pabora cuérunka HOHU3UPYIOLUINX U3TyUEeHUH.
Peructpanus nzny4eHus NpupoIHbIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopusie padomot u onvimul
1  HaGmoaeHue CIUIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHHUS.

o Ol WN B
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2 HccnenoBaHue TPEKOB: H3MEPEHUE HHEPrMM 4YaCTUIBl 10 TOPMO3HOMY MyTH (IO
¢dororpadusim).
3 UM3mepeHue paanoakTUBHOTO (poHA.

IHoBTOpHTEILHO-00001AKOIIUI MOLYIb

[ToBTOpHTENEHO-0000IIAOIINIT MOIYNIb MpenHa3HAueH JJIs CUCTEMAaTH3alud U 000O0IIeHUs
MIPEIMETHOTO COJEPYKAHUS U OMNbITA ACSITEIbHOCTH, NMPUOOPETEHHOTO NpPU HM3YYEHUU BCETO
Kypca ¢usmkm, a Taxke A MOArOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMEHY I10
¢bu3uke a1 00yJaroINXCsl, BHIOPABIIMX 3TOT Y4eOHBIN TPEaMET.

[Ipn M3ydyeHHH AAHHOTO MOJYJNS PEAU3YIOTCS M CUCTEMATH3UPYIOTCS BUJABI JIESTEIBHOCTH,
Ha OCHOBE KOTOpBIX OO€ecreYrBaeTcsi AOCTH)KEHHE MPEAMETHBIX M MeTalpeIMETHBIX
IUTAaHUPYEMBIX pe3yJIbTaTOB 00ydeHUus, (GpopMHpYyeTcss eCTECTBEHHO-HaydHas TPaMOTHOCTD:
OCBOGHHE HAay4yHBIX METOJOB MCCJEI0BAaHUS SIBIEHUN MPHUPOJIbI M TEXHUKH, OBJIAJCHUE
YMEHUSAMH OOBSACHATH (PU3NYECKUE SBJICHUS, TPUMEHSS MOTY4YE€HHbIE 3HAaHUs, PelaTh 3aau,
B TOM UYHCJI€ KAUECTBEHHBIE U SKCIIEPUMEHTANIbHBIE.

[IpyHIHMNIMAIBHO AEATENBHOCTHBIN XapaKTep JaHHOTO pa3ziella pealn3yercs 3a CYET TOTO, YTO
y4auiiecs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM Ipejiaraercs:

- Ha OCHOBE TOJIyYeHHBIX 3HaHUN pacro3HaBaTh U HAYYHO OOBSACHATH (PU3NUECKUE SIBJICHUS B
OKpY’Karolllell MpUpo/ie U TIOBCETHEBHOM KU3HU;

- UCIOJIb30BaTh Hay4yHbI€ METOJbl HUCCIENOBAaHUS (DU3MUECKUX SBJICHUM, B TOM 4HCIE s
MIPOBEPKHU TMIOTE3 U MOJTYUEHHS] TEOPETUUECKUX BBIBOJIOB;

- OOBSICHATH HayyHbIE€ OCHOBBI Hamboyiee BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, NMPaKTHYECKOro HCMOJIb30BAaHUS PAa3IMYHBIX HCTOYHUKOB SHEPrMM Ha OCHOBE
3aKOHa MPEBPAICHUs] U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPIUHU.

Kaxnas u3 TeM JaHHOro pasjena BKIKOYAeT OSKCIHEPUMEHTAIbHOE HCCIEI0BaHHE
oOoOmaroniero xapakrepa.  Paszgen 3aBepiiaeTcs NpOBENEHHEM JUArHOCTUYECKOH U
OIIEHOYHOU PabOTHI 3a KypC OCHOBHOM IIIKOJIBI.

IINTAHUPYEMBIE PE3VYJIBTATbI OCBOEHUA YYEBHOT'O IIPEJMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIET'O ObPA30BAHUA

N3yuenne yueOHOro mnpenmera «®Pu3nka» Ha ypOBHE OCHOBHOTO o0IIero oOpa3oBaHHs
JOJKHO oOecneunBarh JOCTIKEHUE CIEAYIOUUX JIMYHOCTHBIX, METampeIMEeTHBIX H
MpeIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB

JIMYHOCTHBIE PE3YJIBTATHBI

Ilampuomuueckoe éocnumanue:

—TIPOSIBJICHUE MHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (hrU3HuecKoi
HayKH;

—IIEHHOCTHOE OTHOIIICHUE K JOCTUKEHHSIM POCCUHCKUX YIEHBIX-(PU3UKOB.

I'pasicoanckoe u oyxoeno-npascmeennoe ocnumanue:

—TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYKJIEHUU OOIECTBEHHO- 3HAUUMBIX M 3THYECKHX
po0sieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUH (PU3UKH;

—O0CO3HaHUE BaXKHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B AEATEIBHOCTH YYEHOTO.
Acmemuueckoe éocnumanue:

—BOCIIPUATHE ICTETUYECKUX KadecTB (hU3MUecKol HAayKu: €€ TapMOHHYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHHYHOCTH.

Ilennocmu nayunoz2o nosnanusn:

—O0CO3HaHUE I[IEHHOCTH (PU3MYECKOW HAyKd KaK MOIHOTO HMHCTPYMEHTa IO3HAHHUS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHI, BaKHEHIIIEH COCTABISIONICH KYIbTYPHI;

—pa3BUTHE HAYYHOU TI0003HATENLHOCTH, MHTEpECca K UCCIe0BATEIbCKON AeITeIbHOCTH.
Dopmuposanue Kyaomypol 300p06bs U IMOUUOHATLHO20 0J1A20NOTYHUUA '
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—OCO3HaHHE IIEHHOCTH 0e30MacHOro o0pas3a >XKU3HU B COBPEMEHHOM  TEXHOJIOTMYECKOM
MHpE, BAXXHOCTH INIpaBUJ O€30I1aCHOTO IOBEAECHUS HA TPAHCIOpPTE, Ha Joporax, cC
AIIEKTPUYECKUM U TETIOBBIM 000PYIOBAHUEM B IOMAITHUX YCIOBHSIX;

—c(opMuUpPOBaHHOCTH HAaBBIKA PEQIICKCHH, IPU3HAHUE CBOCTO MpaBa Ha OIMHUOKY M TAKOTO JKe
IpaBa y Ipyroro 4ejaoBeKa.

Tpyooeoe socnumanue:

—aKTUBHOE yYacTHE B PEUICHUM NMPAKTHUECKUX 3a/a4 (B paMKax CEMbH, IIKOJbI, TOPOJa,
Kpasi) TEXHOJOIMYECKOM U COLMAJIbHON HAIpPaBIE€HHOCTH, TPEOYIOIIMX B TOM YHCIE U
(bU3NYEeCKUX 3HAHUM;

—MWHTEpeC K MPAKTHUYECKOMY N3YYEHUIO POQecCuil, CBA3aHHBIX C (U3UKOM.

IKonozuueckoe eocnumanue:

—OpHEHTalUsd Ha NpUMEHeHue (U3MYeCKUX 3HAHMW N pelleHus 3agad B 00JacTu
OKpY’Karolllel cpefbl, INIAaHUPOBAHUS MMOCTYNKOB M OIL[EHKU UX BO3MOXKHBIX MOCIEACTBUM AJist
OKpYKarollen Cpeibl;

—O0CO3HaHHe II00aJIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTell X peueHus .
Adanmauyua o00yuaruiezoca K USMEHAIOUWUMCA YCIAO0GUAM COUUATLHOU U NPUPOOHOU
cpeowt.

—TMOTPEOHOCTh BO B3aMMOJCHCTBUU TIPHU BBITIOJHCHWH HWCCIICAOBAHUN U  TPOEKTOB
(bu3nvecKoit HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHHSIM JPYTHX;

—TIOBBIIICHNE YPOBHS CBOEH KOMITIETEHTHOCTH Yepe3 MPAKTHUYECKYIO ACSITEIbHOCTD;,
—T0TpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHWN, B TOM 4HCIE (QOPMYIHPOBATH HUIACH,
TIOHATHS, TUTIOTE3BI 0 (PU3NIECKUX 00BEKTaX U SIBICHUSIX;

—O0CO3HaHUEe JAePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00JacTH (hU3UKH,
—IIJITAaHUPOBAHKE CBOETO Pa3BUTHA B MPHOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUM;
—CTpeMIICHHE aHAJIM3UPOBATh U BBISBISATH B3AaUMOCBSI3U MPUPOIbI, OOLIECTBA U SKOHOMUKH,
B TOM UYHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

—OLIEHKa CBOUX JIEHCTBUN C Y4€TOM BIMSHHUS Ha OKPYKAIOLIYI0  CPEIy, BO3MOMXHBIX
rJ100aTBHBIX MOCIEICTBUM.

METAIIPEMETHBIE PE3YJIbTATBI

YHuBepcajibHble O3HABATEIbHbIE el CTBUS

ba3zoevle nozuueckue oeiicmeus .

—BBISBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKN OOBEKTOB (SIBICHHN ),
—YyCTaHaBJIUBaTh CYIIECTBEHHBIN NMPHU3HAK KiacCU(UKAIIMU, OCHOBAHUS Uil 0000IICHHUS U
CpaBHEHUS,

—BBISBIIATh 3aKOHOMEPHOCTH M IPOTHBOPEUYHs B paccMaTpHBaeMbIX (haKTaX, JaHHBIX H
HaOIOACHUAX, OTHOCSAIIUXCS K (PU3UYCCKUM SIBJIICHUSIM;

—BBISBJIATh [PUYUHHO-CICACTBEHHbIC CBSI3M MPU HU3YUYEHUU (U3UYECKUX SBICHUU U
MPOLIECCOB;  JeJaThb BBIBOJBI C HCIOJB30BAaHUEM JIEAYKTUBHBIX M  HUHIYKTUBHBIX
YMO3aKTFOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
—CaMOCTOSITEIbHO BBIOMPATh CIOCOO pelieHus yueOHOW (u3uueckoil 3amauu (CpaBHEHHE
HECKOJIbKUX BapUAHTOB PEIICHUs, BHIOOP HanboIee MOIXOAAIIEro ¢ Y4€TOM CaMOCTOSTEIbHO
BBIZICTIEHHBIX KPUTEPUEB)

bazoevie uccneooeamenvckue oelicmeus.

—MCI0JIb30BaTh BOMPOCKHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MO3HAHUS;

—TIPOBOJIUTH MO CAMOCTOSITETFHO COCTABIIEHHOMY IUJIAaHY OTIBIT, HECIOXKHBIM (hHU3HUECKUi
AKCIIEPUMEHT, HEOOIBIIIOE HCCe0BaHNEe (PU3UUECKOTO SIBIICHUS,

—OILIEHUBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTH HH(POPMAIUIO, TMOJYUYEHHYIO B XOJE
WCCIIETIOBAHUS HIIM IKCTIEPUMEHTA,;

—CaMOCTOSTENTFHO (OPMYTUPOBATh 000OIIEHUST U BBIBOJBI MO PE3ylbTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, OIBITA, UCCIICOBAHUS;
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—TIIPOTHO3UPOBATh BO3MOXKHOE NalbHEWIee pa3BUTHE (PU3MYECKUX MPOIIECCOB, a TaKKe
BBIJIBUTATh MIPEIOJIOKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Paboma c ungpopmauuerr:

—TIPUMEHSATh Pa3INYHBIE METOJbI, WHCTPYMEHTBI M 3alpoChl MPU  TIOMCKE U OTOOpE
MH(OPMALUN WIH JAHHBIX ¢ YIETOM MPEITI0KEHHON yaeOHOU (PU3NIEeCKON 3a1a4u;
—aHaJIU3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETHUPOBATH WHOOPMAIUIO Pa3THMIHBIX
BHJIOB ¥ JOPM IpEICTABICHUS;

—CaMOCTOSITETIbHO BBIOMPATh ONTHMAIBHYIO (GOpMy TMpeAcTaBlieHus uHQopManmuu u
WUTIOCTPUPOBATH pelIacMble 3aa4d HECJIOKHBIMUA CXEMaMH, TUarpaMMaMi, HHOU Tpadukoi
U UX KOMOMHAIIUAMHU.

YHuBepcajibHble KOMMYHUKATHBHBIE I CTBUS

Obwenue.

—B X0JIe 00CYXXJIeHHs Yy4eOHOTO MaTepuasa, pe3yibTaToB JJA0OPATOPHBIX PabOT U MPOEKTOB
3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOM TEMBbI M BBICKA3bIBATh UJCH, HAICJIICHHBIC HA
pelIeHHe 3a/Ia9d U TIOIIepKaHue 01arokenaTeIbHOCTH OOIIECHUS;

—COIIOCTABIIATH CBOM CYXKJICHUS C CYXKJICHHUSIMH JAPYrUX YUaCTHUKOB JUAIOra, 0OHAPYKUBATh
pa3IM4Mre U CXOJICTBO MO3UIIN;

—BBIpaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

—ITYOJTUIHO TPEJCTABIIATH PE3YIbTAThI BBHIITOJHEHHOTO (PU3HUECKOTO ONBITA (IKCIIEPUMEHTA,
UCCIIEIOBaHUS, IPOCKTA).

Coemecmnasn oeamenvrnocms (COmpyoHU4ecmeo):

—IIOHUMAaTh ¥ HCIOJB30BaTh NMPEUMYIIECTBA KOMAHJHONW W WHAWBHUIYAILHOW pabOTHI MpH
pelieHnr KOHKPETHON (PU3UIECKOM MpOOIeMBbI;

—ITIpUHUMATh LEJIM COBMECTHOW JAEATEIbHOCTH, OPTraHHW30BbIBATH  JCWCTBHUS MO €€
JOCTHKEHHIO: pacTpeessiTh PO, 00CYKIaTh MPOLIECCHl U Pe3yJIbTaThl COBMECTHOM paboTHI;
0000111aTh MHEHUS HECKOJIbKUX JIFOJIEH;

—BBINOJIHATH CBOIO 4acTb pabOThl, JOCTHras KaueCTBEHHOI'O pe3ylbTaTa IO CBOEMY
HaIpPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUSI C JPYTUMU WIEHAMU KOMAaH/IbI;

—OLIEHUBATh KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

YHuBepcaibHble peryJsiTUBHbIE 1eHCTBUSA

Camoopzanuzayus:

—BBIABJIATH MPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CHUTyalMsIX, TPEOYIOUIUX I pelIeHUs
(bu3znuecKux 3HaHMUIA;

—OpPHUEHTUPOBATHCSI B PA3IMYHBIX MOJAXOJaX TMPUHATUSA peuleHui  (MHAUBUAYaJIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUN IPYIIIO);

—CaMOCTOSITETTbHO COCTaBISITh aJTOPUTM pelieHuss (u3nueckod  3ajaud WM IUIaHa
UCCIIEIOBAHUSI C Y4€TOM HMEIOIIUXCS PECypcoB M  COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHUPOBAThH MpeAsiaraeMble BapUaHThl PEIICHU;

—JIeNnaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camokoumpons (pegprexcusn):

—JlaBaTh aJICKBAaTHYIO OIIEHKY CUTYAIlMH U Mpeasararh riaH e€ N3MEeHEHUs;

—OOBSIICHIATh MPUYUHBI JOCTHKECHHS (HEJOCTHKEHHSI) Pe3ylbTaTOB JEsITeNbHOCTH, TaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTUBBI B JESATENHLHOCTh (B TOM YHCIE B XOJ BBIMOJTHEHHS (DU3HMUECKOTO
WCCIIEIOBAHUSI WM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSATENHCTB, U3MEHHUBIIUXCS CHUTYaIUH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIINX TPYIHOCTEH;

—OILIEHUBATh COOTBETCTBHE PE3yNbTaTa ENU U YCIOBUSIM.

Imoyuonanvholit unmenneKkm:

—CTaBUTH ce0s1 Ha MECTO APYroro YeloBeKa B X0/ CIopa WK JUCKYCCUU HA HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOTO.

Ilpunamue cedsa u opy2ux:
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—IpU3HaBaTh CBOE MPaBO HAa OIIMOKY MNpU pEHIeHWH (U3UYECKUX  3aJad WId B
YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

NPEIMETHBIE PE3YJIbTATHBI

7 kaacce

[IpenmetHbie pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh C(HOPMHUPOBAHHOCTH Y
oOyJaromuxcst yMEeHUi:

—HCIIOJIb30BaTh MOHATHUS: (PU3MUECKUE U XUMHUYCCKUE SBIICHUS; HAOIIOJICHUE, SKCIICPUMEHT,
MOJICITb, TUTIOTE3a; SAWHULBI (PHU3MYECKUX BEITUYHH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSHHUS
BemecTBa (TBEpAOE, KHUIKOE, Ta3000pa3HOE); MEXaHWYECKOE JBIKEHHE (paBHOMEpPHOE,
HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPAaEeKTOpHUs, PAaBHOJACHCTBYIOIIAs CHJI, Aedopmanus
(ympyrasi, maacTu4ecKkas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

—paznuuath sBieHus (Iud@y3us; TEIIoBOe MBMKEHHE YacTHIl BEIIECTBA; PaBHOMEPHOE
JIBUKCHIC; HEPAaBHOMEPHOE JBIKCHHE, HHEPITHS; B3aMMOJICHCTBHE TEJl; PABHOBECHE TBEPIBIX
TEJ ¢ 3aKPETUIEHHOM OChIO BPAICHIS; TIepeiada JaBICHHUS TBEPIBIMA TEIAMHU, KUIKOCTSIMHA H
razamu; atMoc(epHOe JaBJICHUE; TUIABAaHUE TEJ; MPEBPAIICHHUS] MEXaHHMYECKOW SHEPTHH) IO
OTIMCAHUI0 WX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE
(buznyecKoe sIBICHUE;

—pacrno3HaBaTh MPOSBICHUE H3YICHHBIX (PH3NICCKUX SIBJIICHUN B OKPYXAIOIIEeM MHUPE, B TOM
quciie (pU3NdecKue SIBICHHUS B MPHPOJIC: MPUMEPHI ABMKCHUS C Pa3IMIHBIMU CKOPOCTSIMHU B
KUBOW W HEXKHMBOW TPHUPOJIE; JCHCTBUE CHIIBI TPEHHUS B TNPUPOJC W TEXHUKE; BIUSHUC
aTMOC(epHOTO JaBIICHUS HA )KWUBOH OpraHW3M; IJIaBaHUE PHIO; phIYard B TEJIe YeIOBeKa; IpH
9TOM TEPEeBOAMTH MPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBIACHATH CYIIECTBEHHBIC
CBOWCTBA/MpU3HAKU (PU3NYECKUX SBIICHUA;

—OIUCHIBaTh M3YYCHHBIE CBOICTBA Tel M (U3NYECKHE SIBICHMS, UC- MOJB3Ys (U3NYECKUE
BEJTMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMS, MMyTh, CKOPOCTh, CPEIHSSI CKOPOCTb,
CHJIa YIIPYrOCTH, CUJIa TSXKECTH, BEC Tejla, Cuila TPeHHUs], faBjieHue (TBEPIOTo Temna, JKUIKOCTH,
ra3a), BBITAJIKUBAIOIAsl CHUJIa, MEXaHW4YecKkasi paboTa, MOIIHOCTb, TJIEYO CHUIIbI, MOMEHT CHUJIbI,
KO3 (UIIMEHT MOJIE3HOTO JIEHCTBUSA MEXaHU3MOB, KUHETUYECKasl U MOTEHIMAIbHAsI DHEPIHs);
IIpU ONHMCAaHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIONb3YEMbIX BEJIUYUH, UX
0003HaYeHHSI ¥ €AUHUIBI PU3NYECKUX BEJIIMYUH, HAXOIUTH (POPMYIIbI, CBSI3bIBAIOIINE TAHHYIO
(Gu3MYeCKyl0 BENUMYMHY C JPY'MMH BEJIUYMHAMHU, CTPOUTh TIpadUKH HU3YyUYEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUYUNH;

—XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SBIICHUS W IMPOLECCHI, UCIOJIb3YS IMpaBUIia
CIIOXeHHsI cuil (BIOJIb OJHOU mpsiMoii), 3akoH ['yka, 3axoH Ilackams, 3akoH Apxumerna,
MPaBUJIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAHHKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPTuu; Py 3TOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alUCHIBAThH
€ro MaTeMaTHUYECKOE BBIPAKECHUE;

—OOBICHATH (PU3MYECKUE SBICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBIATh MPHUUYUHHO-CIEACTBEHHbBIE
CBSI3HM, CTPOUTH OOBSICHEHHE U3 |—2 JOTMYeCKHX IIaroB ¢ OMOpod Ha 1—2 H3y4YEeHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, (PU3HMUECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;

—pemiath pacuéTHbIe 3a7ayu B 1—2 JAEWCTBUS, WCIONB3YS 3aKOHBI U (hopmyIsbl,
CBs3bIBaNOIIME (DU3MUECKHE BEIWYMHBI: HA OCHOBE aHajM3a YCJIOBHUS 3aJadyd 3aliChIBATh
KpaTKO€ YCIIOBHUE, MOJCTaBIATh (pU3HUecKre BEIUYUHBI B POPMYNBI U TPOBOAUTH PACUETHI,
HaxXxOJUTh CIPAaBOYHBIC JaHHBIC, HEOOXOMUMBIC M pElIeHHus 3a7ad, OICHUBATh
PEATUCTUYHOCTh IONYYCHHOU (DPU3MUECKON BEIUYHHBL;

—pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUThH MPU MOMOIIH (PU3UUIECKUX METOJIOB; B
OTIMCAaHWUU WCCIIEIOBAHUS BBIICIATH MPOBEPSIEMOE MPEANOIOKeHHe (TUIOTE3Y), pa3inyaTh U
WHTEPIPETUPOBATh MOJYUYEHHBIH pe3yiabTaT, HAXOJWUTh OMIMOKH B XOJE€ OIBITa, JeaTh
BBIBOJIBI TIO €r0 Pe3yibTaTaM;
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—TIPOBOJIUTH OTIBITHI 10 HAOIIONEHUIO (PU3MYECKUX SBICHUM MU (U3UUYECKUX CBOHCTB TEIl:
(bopMynHUpoBaTh IpPOBEpsSEMBbIE MPEAIONOKEHHS, COOMpPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO
000pyIOBaHUs, 3aIMCHIBATH XO/1 OTIBITAa U (POPMYTUPOBATH BBIBOIBI;

—BBINOJIHATh IPSIMbIE U3MEPEHMsI PAcCTOSIHUS, BPEMEHH, Macchl Tena, 00béMa, CUJIbl U
TEMIIEpaTypbl C WCIOJb30BAHMEM AHAJIOTOBBIX M IHM(POBBIX NPHOOPOB; 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTA U3MEPECHHUIA;
—IIPOBOJIUTh HCCIIEIOBAaHUE 3aBHUCHMOCTH OJHOW (M3WYECKOH BEIMYMHBI OT JPYro ¢
HCII0JIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTU IYTH PAaBHOMEPHO JBMXKYILErOCs Teja
OT BpPEMEHHU JIBWJKEHHUS Tella; CWJIbl TPEHUS CKOJIBKEHHUS OT CHJIbl JIaBJICHHUS, KauyecTBa
00pabOTKM TOBEPXHOCTEH T W HE3aBUCUMOCTH CHJBI TPEHUS OT  IUIOMAIH
CONPUKOCHOBEHHUS TEJI; CUJIbl YIIPYTOCTH OT YIJIMHEHUS IPYKUHBI; BHITAJIKUBAIOIIEH CUIIBI OT
00bEéMa TOTPYKEHHOW YaCTU Tela W OT IUIOTHOCTH >KUAKOCTH, €€ HE3aBUCHUMOCTU OT
IUIOTHOCTH TeJda, OT INIyOWHBI, Ha KOTOPYIO IOTIPYKEHO TEeJOo; YCIOBUN IUIaBaHUS TeJ,
YCIIOBUH paBHOBECHs pblyara M OJIOKOB); y4yacTBOBaTb B IUJIAHUPOBAHUM Yy4eOHOTO
UCCIIEIOBAaHUs,, COOMpATh YCTAHOBKY U BBINOJHATH W3MEpPEHUs, CIenys MNpeasioKEeHHOMY
IJ1aHy, (PUKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B BUJE
MIPeII0KEHHBIX Ta0IHIl U TpaUKOB, JeaTh BBIBOJBI [0 pe3ysbTaTaM HCCIeI0BaHMUS;
—TIPOBOJIUTh KOCBEHHbIE M3MEPEHUsI PU3NYECKUX BEIMUYUH (IIJIOTHOCTh BEUIECTBA KHUAKOCTU
U TBEPAOrO Teja; Cuia TPEHHUS CKOJIBKEHUS; JaBJIEHWE BO3[yXa; BBITAJIKUBAIOLIAs CHUIIA,
JecTByronas Ha MOTPYKEHHOE B JKUAKOCTh TelO; KO3 UIMEHT NOJIe3HOTo AeHCTBHS
MPOCTBIX MEXaHU3MOB), CJeNysl MPEAI0KEHHON MHCTPYKUMU: TPU BBIMOJIHEHUH U3MEPEHHM
coOuparh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHUE UICKOMOW BEJIMYMHBI,
—coOmoaTh  MpaBWJIa TEXHUKHM  0€30MacHOCTH Tpu  paboTe ¢ JabopaTOpHBIM
000pyI0BaHHEM;

—YKa3bIBaTh MPUHLHUIIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMNCTB: BEChl, TEPMOMETP,
JTMHAMOMETp, COOOINAOIINECs COCYIbl, OapOMETp, phluar, MOJIBMKHBIA M HEIOABMKHBIH
OJI0K, HAKJIOHHAS IIOCKOCTh;

—XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpoM Ha HUX oOmnucaHuss (B TOM 4YHCNE: MOIUIMITHUKH, YCTPOHCTBO BOJOIPOBOAA,
TUIPaBIMYECKUN Mpecc, MAaHOMETP, BBICOTOMED, MOPIIHEBONW HACOC, apeOMETp), HUCIOJIb3Ys
3HaHMUSI O CBOMCTBaxX (U3WYECKUX SBICHUI U HeoOXoaumble (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

—TpUBOAUTHL MpPUMEPHl / HaxXOOuTh UHGOPMAIUMIO O MpHUMepax MIPAKTHYECKOTO
HCIO0JIb30BaHUs (PU3MYECKUX 3HAHUH B MOBCEHEBHOM KHU3HU 7151 0OecrieueHus: 0e301MacHOCTH
mpu oOpalieHnd ¢ MpUOOpaMH U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHs 3J0POBbS U
cOOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKAIOIIeH cpeje;

—OCYLIECTBIISATh OTOOP HCTOYHMKOB HMH(OpMaiuu B ceTd VHTEpHET B COOTBETCTBUU C
3aJlaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM U TyTEM CpaBHEHUS
Pa3IUYHBIX MCTOYHUKOB BBIACIATH MHPOPMAIUIO, KOTOpas SBJISETCS MPOTUBOPEUYMBOUN WU
MOJKET OBITh HEI0OCTOBEPHOM;

—MCIOJb30BaTh TPHU BBIMOJHEHUHM YUEOHBIX 3aJlaHUN HAyYHO-TIOMYJSPHYIO JIUTEPATypy
(bu3MUECKOTO COJiep>KaHus, CIpPaBOYHBbIE MaTepuanbl, pecypchl ceTu VHTepHeT; BIaaeTh
npuéMamM KOHCIEKTHUPOBAaHUSI TEKCTa, mpeoOpa3oBaHusl WHGOPMAIUU U3 OJHOW 3HAKOBOI
CUCTEMBI B APYIYIO;

—C03/1aBaTh COOCTBEHHBbIE KPAaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE 2—3
WCTOYHUKOB HWHGPOpMAIUU (PHU3UUIECKOTO COJEp)KaHUs, B TOM 4YHCIE MyOIUYHO [eNaTh
KpaTKhe COOOLIEHHsI O pe3ylbTaTaX MPOEKTOB WIM Y4eOHBIX MCCIEIOBAHUH; NPH ITOM
IPaMOTHO HCIIOJIb30BAaTh M3yYCHHBIH MOHSATUUHBINA ammapar Kypca (U3HMKH, COMPOBOXKIATH
BBICTYIUIEHHE ITPE3EHTAIINEN;

—TIpU BBIIOJIHEHUU YYE€OHBIX MPOEKTOB M WCCIEAOBAHHUN paCIpenessaTh OO0sI3aHHOCTU B
rpynne B COOTBETCTBHM C IIOCTABJICHHBIMU 3a/ladyaMU, CIIEIUTh 32 BBINOJHEHUEM IUIaHA
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I[Gf[CTBI/Iﬁ, aJICKBATHO OLICHUBAThb COOCTBEHHBIM BKJIaa B ACATCIBbHOCTDL I'PYIIILI; BBICTPAUBATDH
KOMMYHHUKATHBHOC B3aHMOI[€I>'ICTBHe, Y4YUTBIBASA MHCHUC OKPYIKAOIIHX.

8 kiace

[IpenmetHbie pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXkaTb C(HOPMHUPOBAHHOCTH Y
oOyJaromuxcst yMEeHUi:

—MUCIIOJIb30BAaTh IMOHATHA: MacCa M pPasMEpbl MOJICKYJ, TCIIJIOBOC ABNMXKCHHUEC aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHMS BEIECTBa, KPUCTAJUIMYECKHE H aMOpQHBIE Tela,
HACBIIICHHBIM WM HEHACBIIIEHHBIM IIap, BJIAXKHOCTb BO3JyXa; TEMIEparypa, BHYTPEHHSA
SHEPTHs, TEIUIOBON JBUraTelb; JIEMEHTAPHBIN JIEKTPUUECKUHN 3apsisl, SJIEKTPUUYECKOe MOJIe,
MMPOBOAHHKHU U OUBJICKTPUKH, MHOCTOSIHHBIN SJ'IGKTpI/ILIeCKI/If/'I TOK, MAaroHuTHOC€ II0JIC,
—pa3nuyath SBJICHUS (TEIUIOBOE  pacIIupeHHe/cKaTHe, TeIulonepeaada, TerIoBOe
PaBHOBCCHUE, CMAUMBAHHEC, KAIIWUIAPHBIC ABJICHHA, HCIIAPCHHUEC, KOHACHCAI WA, IIJIABJIICHUC,
KpucTaJIn3anus (0TBepJeBaHuE), KUIIEHHUE, Tervlonepeaayda (TeronpoBOJHOCTb, KOHBEKIINS,
W3IYyYEHHUE); DICKTPU3AIUS TeJ, B3aMMOJCHCTBHE 3apsI0B, EHCTBUS AIEKTPHUECKOTO TOKA,
KOPOTKOC€ 3aMbIKaHHC, BSaHMOHCﬁCTBHG MAarHuToB, I[eI\/'ICTBI/Ie MAr"HuTHOI0O 1II0JIsI Ha
IIPOBOAHHUK C TOKOM, JJICKTpOMarHuTHas I/IH)IYKHI/ISI) MO0 OIMMCAHUIO UX XaAPAKTCPHBIX CBOICTB
1 Ha OCHOBC OIIBITOB, JEMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/IT-IGCKOG SIBJICHUC,

—pacrno3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3NUYECKUX SBJIICHUN B OKpPYXAlOIIEeM MUPE, B TOM
qUCIIC CbI/ISI/I'—IeCKI/Ie SABJICHHUA B MPHUPOAC: IMMOBECPXHOCTHOC HATAKCHNUE U KalTUJJIAPHBIC ABJICHUA
B TIpUpOJE, KPUCTAIUTBI B Tpupoxe, m3nydenne CoiHIA, 3amMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, WHEs, CHera, MJIEKTPHUYECKHE SBJICHHS B atMocdepe,
AIIEKTPUYECTBO HKUBBIX OPraHU3MOB; MAarHWTHOE TIOJie 3eMJM, JApeid TIOIFOCOB, POIh
MarHWTHOTO TIOJIST JUIA JKWU3HU Ha 3emile, MOJSIPHOE CHSHUE, TPU OSTOM IEPEBOAMUTH
MPAaKTUYECKYI0 3ajadyy B Y4eOHYIO, BBIICNATh CYIIECTBEHHBIE CBOWCTBA/TPU3HAKU
(bUBUYECKUX SIBJICHUM;

—ONHCHIBAaTh W3YYCHHBIC CBOWCTBA TN M (PU3WYECKHE SIBJICHHS, UCTOJB3YS (U3NYECKUE
BEJIMYUHBI  (TeMIlepaTypa, BHYTPEHHSISI OSHEpPrHs, KOJMYECTBO TEIUIOTHI,  yIeTbHAas
TEINIOEMKOCTh ~ BEIIECTBA,  yJAeNbHAas  TEIUIOTa  IUIABJICHHS,  yAelIbHAas  TEIUIoTa
napooOpa3oBaHusl, yaelbHas TEIJIOTa CTOPAHKS TOTUTMBA, KOA(MOHUIIMEHT TOJIE3HOTO CHCTBUS
TETUIOBOM MAaIllMHBI, OTHOCHUTEJIbHASI BIQXKHOCTh BO3/yXa, DJICKTPUUYCCKHIA 3apsi, CHUja TOKa,
ANIEKTPUYECKOE HANPSOHKCHUE, COTPOTHUBICHHE NPOBOJHHMKA, YICIBHOE COIPOTUBJICHUE
BeleCcTBa, pab0Ta U MOITHOCTD AIEKTPHUECKOTO TOKA); IPU ONUCAHUU MIPABUIBHO TPAKTOBATh
(GU3NYECKUH CMBICT HCHOJNB3YeMbIX BEIHYUH, OOO3HAUCHHUS M EAWHUIBI (UIUICCKUX
BEJIMYUH, HAXOJUTh (OPMYIIbI, CBS3BIBAIOUINE TAHHYIO (H3MUYECKYIO BEIUYUHY C JAPYTrHMH
BEJIMYMHAMH, CTPOUTH IPa(QUKK N3Y4CHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIINYHH;
—XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBICHHUS M MPOLIECCHI, UCIOIb3YS OCHOBHBIC
MOJIOKEHHSI  MOJICKYJSIPHO-KUHETUYECKOH  TEOPUM  CTPOCHHsSI  BEUISCTBA,  IPUHIIMII
CYNEPIO3UIIMH TMOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH Oma Juist
yyacTka I1enu, 3akoH J[xoyns—JIeHna, 3akOH COXpaHEHHUs HHEPruH; MpU ITOM JaBaTh
CIIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMAaTUUECKOE BBIPAKEHHUE;
—OOBICHATH (PU3MUECKUE TPOIIECCHl U CBOWCTBA T€J, B TOM YKCJIE€ M B KOHTEKCTE CUTYallUi
MPAKTUKO-OPUEHTUPOBAHHOTO ~ XapaKTepa: BBIABIATh MPUYMHHO-CIICJCTBEHHBIE  CBS3H,
CTpOUTH OOBSICHEHHE M3 1—2 JOTMYECKHX IIaroB ¢ OMOpoil Ha 1—2 M3y4EeHHBIX CBOICTBa
(bu3MUeCKUX ABJICHUHN, (PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEI;

—pemiath pacué€THbIC 3ana4ul B 2—3 JCWCTBHS, WCIONB3YS 3aKOHBI U (HopMyIbl,
CBsI3BbIBalOIIME (DU3MUECKHE BEIWYMHBI: HA OCHOBE aHalW3a YCIOBHUS 3aJayd 3alHChIBaTh
KpaTKO€ YCIIOBHE, BBISIBISATh HEAOCTATOK JAHHBIX JUIS PEIICHUs 3a]1a4M, BEIOUpATh 3aKOHBI U
(dbopmMyIbl, He0OXOUMBIE ISl €€ pEelIeHHs, MPOBOIUTH PAcU€Thl U CPABHHUBATH MOTYYCHHOE
3HaueHUE (PU3NYECKON BETMYMHBI C U3BECTHBIMU JIAHHBIMH;
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—pacrno3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIUTh MPH MOMOIIH (HU3HUECKUX METOIOB;
KCMOJIb3Ysl OMMCAHUE HKCCIIECIOBAHUS, BBIACIATH IMPOBEPSAEMOE MPEIIOI0KEHUE, OLICHUBATH
MPaBUJIBHOCTD MOPSJIKA IPOBEAEHUS UCCIIEI0BAHUs, JI€IaTh BbIBObIL;

—TIIPOBOJIUTH OIBITHI 0 HAOTIOJACHHUIO (PU3NYCCKUX SBICHUN WM (PU3NICCKUX CBOUCTB TeEll
(KanmuJUIsipHBIC SIBJICHUS, 3aBUCMMOCTH JABJIEHUS BO3JyXa OT €ro o0bEMa, TeMIlepaTyphl;
CKOpOCTH npouecca OCTBIBAHUsI/HarpEeBaHUS npu W3JIyYEHUHN OT 1BETa
M3ITyYaroIeH/TIOTJIONIA0NIeH MOBEPXHOCTH; CKOPOCTh HCIAPCHHSI BOABI OT TEMIICPaTyphl
YKUJIKOCTH U IJIOIIAJH €€ MOBEPXHOCTH; AIEKTPU3ALIMS TET U B3aUMOJICHCTBUE AIEKTPUUECKUX
3aps/ioB; B3aUMOJICHCTBHE TIOCTOSHHBIX MArHUTOB, BH3YyaJIM3allMsl MAarHUTHBIX TOJIEH
MOCTOSTHHBIX MAarHuTOB; JIEHCTBHMS MAarHUTHOTO TIOJIA HA TPOBOJHUK C TOKOM, CBOMCTBa
JJIEKTPOMArHUTa, CBOWCTBA OJEKTPOJBUTATENSI TIOCTOSHHOTO TOKa): (OpMyIupoBaTh
MIPOBEPSIEMBIE TPETNOJNIOKEHUSI, COOMPATh YCTAHOBKY M3 TMPEIJIOKEHHOTO 000pYIAOBaHUS,
OTIMCBIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IHI,

—BBITNIOJIHATH MPSMbIE U3MEPEHUST TEMITEPATYPbl, OTHOCUTEIIBHON BIIAJKHOCTH BO3AyXa, CHJIbI
TOKa, HANpSHKEHUs C HCIOJIH30BAHUEM AaHAJIOTOBBIX MPUOOPOB W JATYUKOB (HUIUUECKUX
BEJIMYMH;, CpaBHUBATh peE3yibTaTbl MU3MEPEHHH C y4éToM 3aJaHHOW aOCOJIIOTHOM
MOTPENTHOCTH;

—TPOBOJUTh HCCIEIOBAHNWE 3aBHCHUMOCTH OJHON (DU3WYECKON BEJIMYMHBI OT JPYrol C
WCTIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH (3aBUCHUMOCTH COMPOTHUBIICHHS] TPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAJXA TIOMEPEYHOIO0 CEUEeHHWS W YAEJIBbHOTO CONPOTUBICHHS BEUIECTBA
MPOBOJIHUKA; CUJIbI TOKAa, WAYHNIETO 4Yepe3 MPOBOJHUK, OT HANPSHKEHHUS Ha MPOBOJHHKE;
WCCTEOBaHUE  TIOCIEAOBATEIPHOTO W TMApPaUIEIBHOTO  COCIWHEHWM  TPOBOJHUKOB):
IUIAaHUPOBATh HCCIEAOBaHME, COOMpAaTh YCTAHOBKY U BBINOJIHATH HW3MEPEHUS, CIeays
MpeI0’)KEHHOMY TUTaHy, (PMKCHPOBATh PE3YNIbTaThl MOJYyYEHHOM 3aBUCUMOCTH B BUJE TaOJIHIL
U rpauKoB, AeNaTh BBIBOJBI IO pe3yIbTaTaM UCCIEI0OBAHUS;

—TIPOBOJIUTh KOCBEHHBIE H3MEpEHUsS] (PU3NYECKUX BeNUYUH (yIelbHas TEMI0EMKOCTh
BEIIIECTBA, COMPOTHBIIEHWE TMPOBOJHUKA, pabdOTa M MOIIHOCTb JJIEKTPUYECKOTO TOKA):
IJIAaHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTAIBbHYIO YCTAHOBKY, CIEAYS MPEATI0KEHHON
WHCTPYKUUH, U BBIYUCIIATH 3HAUEHHUE BEIIMUNHBI;

—co0OnmoiaTh  IpaBWJia  TEXHUKH Oe3omacHocTh mpu  pabore ¢ 1abopaTOpHBIM
000pyI0BaHHUEM;

—XapaKTepu30BaTh MPUHIIUIBI JCHCTBUS U3yYEeHHBIX TPUOOPOB M TEXHUYECKUX YCTPOICTB C
OTMOpON Ha MX OMHCAaHUA (B TOM 4YHCIIE: CHCT€Ma OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas
TypOHMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IEKTPUUECKOM IHEPTUH, HIEKTPOOCBETUTEIBHbIE
puOOPHI, HarpeBaTeIbHbIE YIEKTPONIPUOOPHI (IPUMEpPHI), dIEKTPUUECKUE MPEIOXPAHUTENH,
AJIEKTPOMArHUT, 3JEKTPOJBUTATEIbh IMOCTOSHHOTO TOKAa), MCIOJB3YyS 3HAHUS O CBOWMCTBAX
(bu3nuecKkux SIBICHUN U HEOOX0AUMbIe (U3NYECKUE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI 10 CXeMaM U
CXEMaTUYHbIM PUCYHKaM (KHJIKOCTHBIH TEpPMOMETp, TEPMOC, ICHUXPOMETP, THUIPOMETD,
JIBUTATE€NTb ~ BHYTPEHHETO  CrOpaHus, OJJIEKTPOCKOM, PEeoCcTar); COCTABIATH  CXEMBI
ANEKTPUYECKUX WEeNed C MOCIeNOBAaTEIbHBIM U MapajuieIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paznuyas ycnoBHbIE 0003HAYSHHUSI SJIEMEHTOB AIIEKTPUUECKHX IIEeTIei;

—TPUBOAUTH MPUMEPBI/HAXOAUTH HHGOPMAIUIO O TPUMEpaxX MPAKTUYECKOTO UCTIONB30BaAHUS
(¢bu3nuecKkux 3HAHWW B TIOBCEJIHEBHOW J>KWM3HMU JJs oOecredeHus Oe30MacHOCTH MpHU
oOpamieHnud ¢ npubopaMud M TEXHUYECKMMH YCTPOMCTBaAMH, COXPaHEHHUS 370pPOBbS U
COOIOICHNS HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpejie;

—OCYIIECTBIATh TOUCK WHGpOpManuu (pu3nMdeckoro coiepxkaHuss B ceTu HTepHeT, Ha
OCHOBE MMEIOLIUXCS 3HAHUN U MYTEM CpPaBHEHHS JOMOJHUTENIbHBIX MCTOUHHUKOB BBIACIATH
nH(OPMAIIHIO, KOTOpas IBISETCS MPOTUBOPEUNBON HITH MOXKET ObITh HEJIOCTOBEPHOM;
—MWCIOJb30BaTh TPHU BBIMOJHEHUHM YUEOHBIX 3a/laHUN HAyYHO-TIOMYISPHYIO JIUTEPATYpPy
(U3MUYECKOTO COJIep)KaHus, CHpPaBOYHBIE MaTepUallbl, pecypchl ceTu VIHTepHeT; BIajeTh
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npuéMaMi KOHCIIEKTUPOBAHHS TEKCTa, mpeoOpa3oBaHus MHPOPMALUN U3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

—C03/71aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKWE YCTHBIE cooOImeHus, 00600mmas
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COJICPIKAHMS, B TOM YHCIIE IYOJIHMYHO
MPEICTABIATh PE3yAbTAThl MPOCKTHOM WIIM HMCCIEJOBATENBCKON AEATEIBHOCTH; MPU ITOM
IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN ammapar Kypca (DPU3HKH, COIPOBOXKIATh
BBICTYIUICHHE IIPE3CHTALIUEN;

—TIpH  BBIMOJHEHUH Y4eOHBIX IPOEKTOB W HCCIEJOBAHUN (PU3MUYECKUX TPOILIECCOB
pacrpenenaTs 005 3aHHOCTH B TPYIINIE B COOTBETCTBUU C TIOCTABJICHHBIMH 33J[ad4aMH, CICIUTh
3a BBINIOJHEHWEM IUIaHA JCWCTBUM ¥ KOPPEKTUPOBATH €ro, aJeKBaTHO OIICHUBATh
COOCTBEHHBI BKJAJ B JIEATEIIFHOCTh TPYIIBI; BBICTPaWBaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBHE, TIPOSIBIISIS TOTOBHOCTD Pa3periaTh KOHQIUKTHI

9 ki1acc

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JAOJDKHBI OTpa)xkaTb CHOPMHUPOBAHHOCTH Yy
oOyuarouxcs yMeHH:

—HUCIIOJIb30BaTh IIOHATHA: CHucreMma OTCqéTa, MaTr€puajibHasA TOYKa, TPACKTOPpU,
OTHOCUTENIbHOCTh MEXaHHYECKOro JBIKEHHus, Aepopmanus (ympyras, IIacTUYecKas),
TPEeHHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh W TIEPETPY3KH; LEHTP TSKECTH;
a0COJIIOTHO TBEPIOE TENO, MEHTP TSHKECTH TBEPAOTO Tella, PAaBHOBECHE, MEXaHWYECKHE
KojiebaHus M BOJIHBI, 3BYK, MHQPA3BYK U YIbTPa3BYK; SJIEKTPOMArHUTHHIE BOJHBI, LIKaja
OJICKTPOMArHuTHBIX BOJIH, CBCT, 6HH30pyKOCTB U JaJIbHO30PKOCTb, CIICKTPhI MCIIYCKAaHHA U
MOTJIONIeHNS; anb(da-, 6eTa- ¥ raMMa-u3IydeHHs], U30TOIIBI, SiIepHas SHEPTeTHKA,;
—pasznuyath SBJIEHUS (paBHOMEPHOE W HEPAaBHOMEpPHOE MPSIMOJMHEWHOE JBIKEHHE,
PaBHOYCKOPEHHOE NPSAMOJHMHEIHOEe [BW)XEHHE, CBOOOJHOE IMaJCHHE TeJ, PaBHOMEpPHOE
JBWKCHHE M0 OKPY)KHOCTH, B3aHMOJICHCTBUE TEJ, PEAKTHBHOE JBIDKEHHE, KOJeOaTeIhbHOE
IBWKCHNE (3aTyXalollMe W BBIHYKICHHBIC KOJIEOaHHs), PE30HAHC, BOJHOBOE JIBHKECHHE,
OTpaXCHHE 3BYKa, NMPSIMOJMHEHHOE paclpoCTpaHCHHE, OTPAXCHHE M ITPEIOMIICHHE CBETa,
MIOJITHOC BHYTPEHHEE OTPAKCHHE CBETA, PA3JIOKEHHE OENOoro CBeTa B CIEKTP M CIIOXKCHHUE
CIIEKTPAJIbHBIX I[BETOB, JHUCIEPCHs CBETA, €CTECTBEHHAs PaJHOAKTHBHOCTh, BOSHUKHOBEHHE
JMHEHYATOr0 CIEKTpa HM3JIy4eHUs) 10 ONMCAaHMIO WX XapaKTepPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHPYIOIIUX JaHHOE (PU3NIECKOE SBICHHE;

—pacrno3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3MYECKUX SBICHUI B OKPY)KaIOIIEM MHpE (B TOM
qrcie (pU3MYecKHue SBJICHHUS B MPHUPOJE: NPWINBBI M OTIMBEI, ABWKEeHUE TuiaHeT COJHEYHOM
CHCTEMbI, PEaKTUBHOE BIKCHHE XHMBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >XHBOTHBIMHU,
3eMJIETPSICCHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 9XO, I[BETAa TEJ, ONTHYECKHE SBICHUS B
npupose, OHOJIOTHYECKOE NEWCTBHE BUAMUMOTO, YIbTPa(UOJIETOBOIO U PEHTICHOBCKOTO
W3JIyYCHHUH; ©CTECTBCHHBIM pAJMOAKTHBHBIM (OH, KOCMHYECKHE JIy4H, pPaIHOAKTHBHOE
U3JIyYeHHE TMPHUPOAHBIX MHUHEPAJIOB; JCHUCTBHE PaJHMOAKTHBHBIX H3JIyYCHHH Ha OpPraHU3M
YejoBeKa), NpU H3TOM MEPEeBOAUTh MPAKTHUECKYI0 3aJadyy B YueOHYI0, BBIICIATDH
CYIIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3MUECKUX SIBICHUM;

—ONMChIBaTh W3YyYCHHbIE CBOWCTBA Tel M (PU3MYECKHUE SIBJICHMS, UCHOJIB3YS (U3NYECKue
BEJIMYUHBl (CPEIHsSsI M MIHOBEHHas CKOpPOCTh Tela IpU HEPaBHOMEPHOM JIBWKEHMUHU,
YCKOpEHHUe, NepeMellleHne, MyTh, YIJoBas CKOPOCTb, CHJIa TPEHMs, CHJIa YIPYroCTH, CHIIA
TSDKECTH, YCKOpPEHHE CBOOOJHOTO NaJeHHs, BeC Tejla, HUMIYJIbC Tela, HUMIYJIbC CHIIBI,
MeXaHWueckass paboTa M MOIIHOCTb, MOTEHIMAlIbHAs JHEPrus Teja, MOJHATOrO HaJ
MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS YHEPTUs CXKATOW MPYKHUHBI, KWHETHUYECKast SHEPIus,
MOJIHAsE MEeXaHW4ecKasl SHEprus, MepuoJ] U YacToTa KoJIeOaHUM, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJIOMIICHUS Cpe/bl); NMPH OMUCAHUU
MPaBUIBHO TPAaKTOBaTh (U3NYECKUH CMBICT HCIOJNb3YEMBIX BEJIWYMH, O003HAUEHUS U
€IMHULBl (PU3UYECKUX BEJIWYHMH, HaXOIUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO
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BEJIMYUHY C IPYTUMHU BEIMYUHAMHU, CTPOUTD TPaPUKH U3y4eHHBIX 3aBUCUMOCTEN (pr3ndeckux
BEJIMYUH;

—XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SIBJICHUS W IPOLECCHl, HCHOJIb3Yys 3aKOH
COXpaHEHHUS HEPTUH, 3aKOH BCEMUPHOTO TATOTCHHUS, IPHHLUI CYNEPIO3UIHH CHJI, TPUHIIHIT
otHOocHuTenbHOCTH [anmuiesi, 3akoHBl HBIOTOHA, 3aKOH COXpaHEHHsS] HUMITYJIbCa, 3aKOHBI
OTpPaXXEHUsI U IPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsA0BOT0 U MAacCOBOIO YHMCEN MpU
STICPHBIX PEAKIHSIX; TPU ATOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3aIMCHIBATH €ro
MaTeMaTU9YECKOE BBIPAKEHHE;

—O0OBACHATH (PU3NUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE€ W B KOHTEKCTE CHUTYallUl
MPAKTUKO-OPHEHTUPOBAHHOTO  XapaKTepa: BBIABIATh IMPUYMHHO-CIEICTBEHHBIC  CBS3H,
CTpPOUTH OOBACHEHHE U3 2—3 JIOTMYECKHUX IIaroB ¢ ONOpPOM Ha 2—3 M3YYEHHBIX CBOICTBa
(bu3nuecKux SBICHUH, (PU3NUYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

—pemiath pacuéTHble 3ajaun (ONUparoIMecs Ha CUCTEMY U3 2— 3 ypaBHEHHIl), UCTIOIb3Ys
3aKOHBI M (POPMYJIBI, CBS3BIBAIONINE (U3MUECKUE BEIWYMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJauu 3alKCHIBATh KPATKOE YCJIOBWE, BBISBIATH HEIOCTAIONIME WM M30BITOYHBIC JaHHBIE,
BBIOMpATh 3aKOHBI W (HOPMYNBI, HEOOXOIMMBIE JUISI PEIICHHUsS, IMPOBOJUTH pPACUYETHI WU
OIICHUBATh PEATMCTUIHOCTD MOTYICHHOTO 3HAUCHUS (PU3NUIECKON BEIIMUNHBI,
—pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEUINTh MPH MOMOIIN (U3NIECKAX METOJIOB;
WCTIONIb3Yysl OMUCAHWE WCCIICAOBAaHUS, BBIICISATH MPOBEPSIEMOE ITPEIIIOI0KEHUE, OIIEHUBATD
MPAaBUIBHOCTh TOPSIKA TPOBEACHUS WCCICIOBAHUS, NIEJIaTh BBIBOJBI, WHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

—TIPOBOJIUTH OMBITHI TI0 HAOMIONICHUIO (PU3HUECKUX SBICHUN WU (U3NIECKUX CBOMCTB Tell
(u3yuyeHue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHHUs SHEPrUuH; 3aBUCUMOCTH MEpHOa
KoJieOaHuil MPY)KMHHOTO MasATHUKA OT MacChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTD
OT aMIUIUTYJbl MallbIX KoJIeOaHW; MPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, Pa3sio’KeHHE
0enoro cBera B CIEKTP; M3YYEHHE CBOMCTB M300pakeHMsI B IUIOCKOM 3€pKajie M CBOICTB
n300pakKeHUsT TpeaMeTa B COOMparomieil JMH3e, HAONIOACHHE CIUIONIHBIX W JIMHEWYaThIX
CIEKTPOB H3JIYUYCHHUSI): CAMOCTOATEIBHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
000pyI0BaHNUs; OMHUCHIBATH X0 OIBITA U €0 Pe3yJIbTaThl, GOPMYIUPOBATH BHIBOIbI;
—TIPOBOJIUTh MPU HEOOXOAMMOCTH CEPUI0 NPAMBIX HM3MEPEHUN,  ONpeleNss CcpeaHee
3HaueHUE U3MepsieMOl Benu4MHbl ((POKYCHOE pacCTOsSHME coOuparoniel JUH3bI);
000CHOBBIBATH BHIOOP CITOCO0A M3MEPEHHS/U3MEPUTEIHLHOTO TPHOOPa;

—TIPOBOJIUTh HCCIEAOBAHUE 3aBHUCUMOCTEH (PHU3NYECKMX BEJIMYUH C HUCHOJb30BaHHEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCThH IIyTH OT BPEMEHU IMPH PaBHOYCKOPEHHOM JBIKEHHH 0e3
HaYyalbHOM CKOPOCTH; MEpHUoAa KoJeOaHWN MaTeMaTUYecKOro MAasTHHUKA OT JUIMHBI HUTH,
3aBUCHUMOCTU yIJla OTPa)KEHUS CBeTa OT yrja MaJeHus W yIriia MpeJIoMJICHHs OT yria
MajieHus ): TUIAHUPOBATh UCCIIEJOBAHKE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH
pe3ynbTaThl IOJYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEIWYMH C Y4€TOM 3aJaHHOMN
MOTPEIIHOCTH HM3MEPEeHUN B BUAE TaONHIl U TpadUKOB, JeNaTh BBIBOJBI MO pPE3ylbTaTaM
HCCIIeIOBaHUS;

—IIPOBOJINTh KOCBEHHBIE H3MEPEHUs (PU3NUECKUX BEIUUYMH (CpPellHss CKOPOCTh U YCKOpPEHHE
TeJlla TMPH PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOIHOTO MajieHUs, >XECTKOCTh
MPYXHUHBI, KO3()PULIHUEHT TPEHUS CKOJIBKEHUS, MeXaHHYecKasi paboTa U MOLTHOCTh, YacTOTa U
nepuoja KojeOaHWM MaTeMaTHYecKoro W MpPY)KMHHOTO MAasTHHUKOB, OITHYECKas Cuia
coOuparomield JIMH3bl, PaAJMOAKTUBHBIA  ()OH): IUIAHUPOBATh HM3MEPEHMs; COOHMpaTh
HKCMEPUMEHTAIbHYIO YCTAHOBKY U  BBINOJHATH HW3MEPEHUs, Cleays MNpeaToKeHHON
WHCTPYKIIMU; BEIYUCIATH 3HAUCHUE BEJTMUMHBI U aHAIM3UPOBATH MOTYYEHHBIE PE3YIIbTATHI,
—co0iroaTh  MpaBWiIa TEXHUKH  O€30MacHOCTH IpH  paboTre C  J1abopaTOpHBIM
obopynoBaHueM;

—pa3nuyaTh OCHOBHBIE NMPU3HAKU M3YYEHHBIX (PU3MUECKUX MOJENIell: MaTephalibHas TOYKa,
abCOJIIOTHO TBEPJOE TENo, TOYEUHBI HMCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IUIaHeTapHas
MO/IeJIb aTOMA, HyKJIOHHAsI MOJIEJIb aTOMHOTO $S1/1pa;
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—XapaKTepu30BaTh MPUHIIMIIBI ICHCTBUSA N3YYCHHBIX TPHOOPOB M TEXHUYECKUX YCTPOMCTB C
ONOpON Ha MX ONHUCaHUA (B TOM 4YHCIIE: CIMJIOMETP, JaTUYUKU IOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUS, pakeTa, 53X0JOT, OYKH, IEpHUCKom, ¢oToammapar, ONTUYECKHE CBETOBOJPI,
CIIEKTPOCKOI, JT03UMETpP, KaMmepa BuibcoHa), MCMONb3ysl 3HAHUS O CBOMCTBAX (PH3UUECKUX
SIBIICHUN U HE00X0AUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

—MCIOJIb30BaTh CXEMbl M CXEMATHUYHbIE PUCYHKH H3YUYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENbHBIX MPUOOPOB U TEXHOJOIMUECKHUX IPOLECCOB IPH PELIEHUU Y4EOHO-
MPAKTUYECKUX 3aJ[a4; ONTHYECKHE CXEMBI JUISI TIOCTPOCHHUS N300paKEHUI B IUIOCKOM 3epKajie
¥ coOuparoIei JIuH3e;

—IIPUBOJUTH NIPUMEPHI/HAX0AUTh HHPOPMALIUIO O TIPUMEpPaX MPAKTHUECKOTO MCIIOJIb30BAHMS
¢u3nueckux 3HAHWKW B TIOBCEJIHEBHOM JKM3HM JJs oOecrieueHuss O€30IacHOCTH IpHU
oOpaiieHnn ¢ npuOopaMu M TEXHUYECKUMH YCTPOMCTBaMH, COXpaHEHHUS 3J0pPOBbS U
cOOII0ICHNS HOPM 9KOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKaIolIel cpene;

—OCYUIECTBIISATh MOUCK HHpOpManuu (U3NYECKOTo cojepkaHus B ceTu HHTepHer,
CaMOCTOSITENIBHO ~ (OPMYJIHPYS] MOUCKOBBIM  3alpoC, HAXOOUTh IYTU OIpPENEICHUS
JIOCTOBEPHOCTH  TMOJYYEHHOW uWHQOpMAlMu Ha OCHOBE HMEKOIIMXCA 3HAHUU W
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

—MCIOJb30BaTh NPU BBIMOJHEHUHU YUEOHBIX 3a/laHUN HaydyHO-TIONMYJSPHYIO JIUTEPaTypy
(bu3nuecKoro cojiep>KaHus, CHpPaBOYHbIE MaTepHaibl, pecypchl cetu VHTepHeT; BiIaaeTh
npuéMamMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoO0pa3oBaHus HMHPOpPMAIMH U3 OJHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OpManMu U3
HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJAEP)KAHUS, MyOIMYHO NPEICTABIATH PE3YNbTaThl
MIPOEKTHOM HWJIM MCCIIEIOBATEIbCKON JEATEIIBHOCTH; MNPH 3TOM TI'PAMOTHO HCIOJIb30BAThH
W3Y4YEHHBIN TOHATUWHBIN ammapaT u3ydaemMoro pasfena GU3UKA H  CONMPOBOXKIATH
BBICTYIUICHHE MTpe3eHTAlMel ¢ y4ETOM 0COOEHHOCTEH ayAUTOPUH CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacc (68 u.)
TemaTuveckuii OcHOBHOe coJepKaHHe OcHOBHbIE BH/BI 1eSITEILHOCTH
010K, TeMa yqaumxcs

(Ha ypoBHe y4eOHBIX J1elicTBHIi)

Pa3nes 1. @u3uka u e€ poJib B NO3HAHMM OKpPYsKaoero mupa (6 4)

duzuxa —
HayKa O MpUpoJe

(24)

®dusrka — Hayka O IPUPO/IE.
SIBnenus npupobl.
DU3NYECKUE SBJICHUS:
MEXaHUYECKHE, TETUIOBBIE,
3JIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE

BrrsiBieHue paznuanii Mex1y
(U3NYECKUMU U XUMUYECKUMU
npespatieHusIMu (MC — xumus).
PacnioznaBanue u knaccuduxanus
(bu3NYECKUX SBJIEHUN: MEXaHUYECKUX,
TEIUIOBBIX, AEKTPUUECKIX, MATHUTHBIX U
cBeToBbIX. HaOntoneHue u onucanue
(bU3NYECKUX SIBICHUI

dusnueckue
BEJTMYMHBI (2 1)

duznyecKkue BeITUYNHBL.
N3mepenue puznyeckux
BeIMYUH. DU3UYECKHE
npubopsl. [lorpentHocts
n3MepeHuil. MexyHapoiHast
CUCTEeMa €MHUI]

OnpeneneHne eHbl JeJIeHUS Kb
U3MEpUTENbHOTO npubopa. M3mepenue
JUHEHHBIX pa3MepPOB TEJ U MMPOMEKYTKOB
BPEMEHH C YUETOM MOTPEUIHOCTEM.
N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO
tena. i3mepenne teMrepartypsl pu
MTOMOIIIH KUJKOCTHOTO TEPMOMETPA U
JaTYMKa TeMIlepaTyphl. BeimosiHeHne
TBOPYECKHUX 3aJaHUH IO TIOMCKY CITOCOOOB
HU3MEPEHUS HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTHK, HAIIPUMEP pa3MepOB
MaJIbIX 00BEKTOB (BOJIOC, IIPOBOJIOKA),
yAJIEHHBIX 00BEKTOB, OOJIBIIIAX
PACCTOSTHUM, MaJIBIX TIPOMEKYTKOB
BpeMeHn. OOCyKIeHHE TTpeIaracMbIX
CII0co00B

EcrecTrBeHHO-
HAYYHBbII MeTOJ
no3HaHus (2 4)

Kak ¢usuka n apyrue
€CTECTBEHHbIE HAYKU
U3y4aroT IPUPOAY.
EcrecTtBeHHO-Hay4YHbIN
METOJI IO3HAHUS:
HaOIr0/1eHNe, TOCTaHOBKA
Hay4YHOTO BOIIPOCA,
BBIJIBUKEHUE TUIIOTES,
JKCIIEPUMEHT I10 ITPOBEPKE
TUNOTe3, 00BsICHEHNE
HaOJII0/1aeMOT0 SBJICHHUS.
Onucanue GpU3NUECKUX
SIBJICHUH C TIOMOIIBIO
MoJeneun

BrigsrkeHue runores, 00bICHIIOIINX
MIPOCTHIE SBJICHHUS, HAIIpUMED:

— MOYEeMY OCTaHABJIMBACTCS IBUKYIIIEECS
110 TOPU30HTAIBHON MTOBEPXHOCTH TEJIO;
— MOYeMY B JKapKyIO TIOTO/1y B CBETIIOM
Ok € TTPOXJIagHEN, UeM B TEMHOM.
[Ipennmoxenue crnocoO0B MIPOBEPKHU
runotes. [IpoBeneHue nccienoBanus 1no
MpoOBepKe KaKOW-T100 TUTIOTE3Hl,
HalpuMep: JaJIbHOCTD MOJIETA ApHUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE,
4yeM OOJIbIIIE BBICOTA ITyCKa.

ITocTpoeHne npocTenimnx Moaeen
buznyeckux siBIeHUH (B BUIE PUCYHKOB
WJIM CXEM), HallpuMep MaJieHue MpeMeTa;
MPSIMOJIMHEITHOE pacIpoCTpaHEHUE CBETa

Pasnea 2. IllepBoHayasnbHbIe CBeJIeHUSI O CTPOEHNH BelecTBa (5 4)

Crtpoenue
BemectBa (1 4)

ATOMBI U MOJIEKYJIBI, UX
paszMepsl. OnbITHI,
JIOKa3bIBAIOUIUE TUCKPETHOE

Habmtonenue u uHTEpIIpeTaIyist ONbITOB,
CBU/IETENILCTBYIOUINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHMH BEILECTBA:
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CTPOCHHEC BCIICCTBA

OIIBITHI C PACTBOPCHUEM PA3JIMIHBIX
BemiecTB B Boje. OleHKa pa3Mepos
aTOMOB M MOJIEKYJT C UCTIOJIb30BAHUEM
doTtorpaduii, IOTyICHHBIX HA aTOMHOM
cu10BOM MuKpockorie (ACM).
OrnipeziesieHne pa3MepOB MAJIBIX TEJ

JABukenue

/|
B3anMoJeiicTBUE
qacTHIl
BelecTna (2 4)

JIBM>KeHre yacTull BEUIECTBa.
CBs13b CKOPOCTH JBUKEHUS
YacCTHUIl C TEMIIEPATYPOM.
bpoyHOBCKOE IBUKEHHE.
Hudody3us. Bzaumoneiicrsue
YacTHUIl BEI[ECTBA:
MPUTSHDKEHNUE U OTTAIKMBAaHUE

Habntonenue u o0bsicHeHne
OpOYHOBCKOT'O ABM)KECHUS U SIBJICHUS
mud¢ys3uu. Ilposenenue u o0ObsiICHEHNE
OTIBITOB 110 HAOIIOAEHUIO TETIJIOBOTO
paciMpeHus ra3os.

[IpoBenenue n 0OBICHEHNE OTIBITOB 110
00HapyKEHHIO CUJI MOJIEKYIISIPHOTO
MPUTSKEHUS U OTTAIKUBAHUS

ArperaTHbie
COCTOSIHUSA
BenlecTna (2 4)

ArperatHble COCTOSIHHS
BEIIIECTBA: CTPOCHHUE T'a30B,
JKUJIKOCTEN U TBEPJIBIX
(KpHCTaJUIMYECKUX) Tell.
B3anmMocss3p Mexay
CBOMCTBaMHM BEILECTB B
pa3HBIX

arperaTHbIX COCTOSIHUSX U UX
ATOMHO-MOJIEKYJIIPHBIM
ctpoerremM. OcCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI

Onucanue (¢ UCHOJIb30BaHUEM MPOCTHIX
MO/ieJIeil) OCHOBHBIX pa3ivyuuil B
CTPOEHUH Ta30B, )KHUJIKOCTEH U TBEPIBIX
ten. OObsiCHEHHE MaIol CXKMMAaeMOCTH
YKUJKOCTEH 1 TBEPABIX TeJI, OOJIBIION
CKMMaeMoCTH ra3oB. O0bsIcHEHNE
coxpaHeHHs POPMBI TBEPIBIX TEI U
TEeKyJeCcTH KuaKkocTu. [IpoBeneHue
OTIBITOB, TIOKA3bIBAIOLINX, YTO B TBEPIAOM
COCTOSIHUU BOJIbI YAaCTHIIbI HAXOASTCS B
CpeIHEM Jajbllie IPYT OT Apyra
(TUTOTHOCTH MEHBIIIE), YEM B KHUIKOM.
YcTaHOBIIEHHE B3aUMOCBSI3H MEXY
0COOCHHOCTSIMU arperaTHbIX COCTOSTHUI
BOJIbI U CYIIIECTBOBAHHUEM BOJIHBIX
opranuzmoB (MC — GuoJtorus,
reorpadus)

Paznen 3. /IBu:kenue u B3aumojeiictreue tej (21 u

)

Mexanunueckoe
aBukeHue (3 4)

MexaHnudeckoe ABUKEHUE.
PaBHOMEpHOE M
HEpPaBHOMEPHOE JIBUKECHHUE.
CkopocTsb.

Cpennsisi CKOpOCTb IPU
HEPaBHOMEPHOM JIBU)KEHHH.
Pacuér nytu u BpemeHu
JBHKECHUS

HccnenoBanue paBHOMEPHOTO JBHKEHUS
U OIIpeJesIeHHE €ro IPU3HAKOB.
HaO:ronenue HepaBHOMEPHOTO JIBMKEHUS
U OIIpEJeNICHUE €ro OTIIMYHMM OT
paBHOMEpHOTo JBWKeHUs. Pemenune 3a1au
Ha onpezieJieHne MyTH, CKOPOCTHU U
BPEMEHHU PAaBHOMEPHOTO JIBUKEHHUS.
Amnanu3 rpadMKOB 3aBUCUMOCTH ITyTH U
CKOPOCTH OT BPEMEHH

HNuepuus,
Macca, JIOTHOCTh
4 9)

SIBneHue nHepuuu. 3aKoH
uHepuuu. B3aumoencreue
TeJl KaK PUYNHA U3MEHEHUS
CKOPOCTH JIBUKEHUS TEIL.
Macca kak Mepa UHEpTHOCTH
tena. IIMoTHOCTE BelecTBa.
CBsI3b IIJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B
eINHHUIlE 00bEMA BEIECTBA

OOBbsicHeHHE U IPOrHO3UPOBAHHE
SBJICHUH, 00YCIIOBJICHHBIX HHEPLIUEH,
HaIpHUMep: 4TO MPOUCXOAUT IPHU
TOPMO>KEHHUHU UM PE3KOM MaHEBPE
aBTOMOOWJISI, TOYEMY HEBO3MOKHO
MI'HOBEHHO NPEKPATUTh IBWKEHUE HA
BEJIOCHIIE/IE UJIM caMOKarte U T. 1.
ITpoBeneHue u aHaIU3 OTBITOB,
JEMOHCTPUPYIOIIHUX U3MEHEHUE
CKOPOCTH JIBWJKEHUS TeJla B PE3YJbTATE
JIEMCTBUS Ha HETO IPYTUX TEIl.
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Pemenue 3a1au Ha onpeeseHne Macchl
Tela, ero 00béMa U IIOTHOCTH.
IIpoBeneHue u aHaJIU3 OMBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
U3MEHEHHUS CKOPOCTH TeJla OT €r0 Macchl
IIPY B3aMMOJIEHCTBUM Tell. Mi3mepeHue
Macchl TeJla pa3IuuHbIMU CIIOCOOaMHU.
Omnpenenenre MIOTHOCTH TENa B
pe3ysibTaTe U3MEPEHHS €r0 MACChI U
00béMa

Cuaa. Buasl cua
(14 v)

Cuna xak xapakTepucTUKa
B3aumoiercTBus Ten. Cuna
YIPYTOCTH U 3aKOH ['yka.
N3mepenue cuisl ¢
MTOMOIIBIO

JMHaMoMmeTpa. fBneHue
TATOTEHUS U CUJIA TSKECTH.
Cuita TKeCTH Ha JpYyTrux
maHerax. Bec rena.
Hesecomocts. Cnoxenue
CHIL,

HaIlpaBJICHHBIX 10 OJTHON
npsmoil. PaBHoieiicTByOAst
cuin. Cuna tpenus. Tpenue
CKOJIBYKEHUS U TPEHUE MOKOS.
TpeHue B mpupoJie U TEXHUKE

N3yuenue B3auMOACHCTBUS KaK MIPHUYUHBI
W3MEHEHHUs CKOPOCTH TeJIa WK €T
nedopmaruu. Onrcanue pearbHbIX
CUTYallUil B3aUMO/JICHCTBUS TEJI C
MOMOIIIBIO MOJIeIEH, B KOTOPBIX BBOJAUTCS
MIOHSTHE U U300PAKEHUE CUJTBI.
N3ydenne cuibl ypyrocTu.
HccnenoBanne 3aBUCUMOCTH CHIEI
YOPYTOCTH OT Y/UTMHEHUST PE3UHOBOTO
ITHYpa WIHA MPYKUHBI (C TOCTPOSHUEM
rpaduka). AHATU3 MPAKTHIECKUX
CUTYaIHi, B KOTOPBIX MPOSBIISETCS
JIEHCTBHUE CHIIBI YIPYTOCTH (YIPYroCTh
Ms4a, KpPOCCOBOK, BETOK JIepeBa | JIp.).
AHalM3 CUTyaluii, CBSI3aHHBIX C
sIBJICHHEM TAroTeHUs1. OObsICHEHNE
OpOUTATLHOTO JBMKEHUS TIIAHET C
HCIIOJIb30BAaHUEM SBJICHHS TATOTCHUS U
3akoHa uHepuuu (MC — acTpoHOMUS).
N3Mmepenne Beca Tena ¢ MOMOIIbIO
nuHamometrpa. OG0CHOBaHUE ITOTO
criocoba n3mepeHus. AHaIIU3 U
MO/JICTTMPOBAHUE SIBJICHUSI HEBECOMOCTH.
OKCIEepUMEHTAIIBHOE MOJIyYeHHUE MTpaBUIa
CJIOKEHUS CHJI, HalPaBJIECHHBIX BI0JIb
onHOM mpsiMoid. OnpeiesieHre BeTUYuHbI
paBHOJeNCTBYIOIEH cuil. M3yueHue cubl
TPEHUS CKOJIbKEHUS U CUJIbI TPEHUS
roxos. MccieqoBanue 3aBUCUMOCTH CHJIBI
TPEHUS OT CUJIbI IABJIICHUS U CBOMCTB
TPYLIUXCS] TOBEPXHOCTEN. AHANIN3
MPaKTUYECKUX CUTYAINi, B KOTOPBIX
MPOSIBISETCS JEHCTBUE CUIIbI TPEHUS,
UCIIOJIL3YIOTCSI CIIOCOOBI €€ YMEHBIICHHS
WM YBEIUYEHUS (KaTaHHUe Ha JIbIKaX,
KOHBKaX, TOPMOKEHHE aBTOMOOWIIS,
HCIOJIb30BaHUE IO AIIMITHUKOB, IJIaBaHHE
BOJIHBIX KUBOTHBIX U 1p.) (MC —
ououstorus). Pemenne 3a1a4 ¢
UCIOJIb30BaHKEM (HOpMYyI sl pacuéTa
CHUJIBI TSKECTHU, CUJIBI YIIPYTOCTH, CUJIBI
TpEeHUs
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Pasnen 4. /laBienue TBEPABIX TeJl, sKUAKOCTeH 1 1a30B (21 v)

JdaBienue.
Ilepenaua
JAaBJICHUSI
TBEPABIMH
TeJIaMU,
JKHJIKOCTSIMU M
razamm

B w

Jasnenue. CriocoObl
YMEHBIICHUS U YBEJIIMUCHUS
JapieHus. /lapnenue rasza.
3aBHCHMOCTH JaBJICHUS ra3a
0T 00bEMA U TeMIIEpaTyphl.
[Tepenaua naBnenus
TBEPIABIMH TEJAMH,
JKUIKOCTSIMU U

razamu. 3akod Ilackas.
ITneBMaTHUYECKHE MAIIIMHEI

Anamus u OG'LSICHGHI/IG OIIBITOB U
IIPAKTUYECKUX CUTYalMi, B KOTOPBIX
NPOSIBIISIETCS CUJIA TABJICHHUSL.
O6ocHOBaHuE c11I0COOOB YMEHBILIECHUS U
YBCIMYCHUA NaBJICHUS. I/I3y‘IeHI/I€
3aBHCHMOCTH JIaBJICHHUS Ta3a 0T 00bEMa 1
Temieparypsl. M3yuenue ocobeHHOCTEM
nepeaadyun JaBJICHUA TBépI[I)IMI/I TCJI1aMU,
KHUAKOCTSIMH U TazamMu. O00CHOBaHUE
PE3yABTATOB OMBITOB OCOOCHHOCTSIMHU
CTPOCHM BEIICCTBA B TBépI[OM, KUJIKOM
1 Ta3000pa3HOM COCTOSIHUSIX.
DKCcIepUMEHTATbHOE JT0Ka3aTEIbCTBO
3akoHa Ilackansa. Pemenue 3ana4d Ha
pacu€r naBJIeHUs TBEPAOIO Teila

JlaBaenue
KUIAKOCTH (5 1)

3aBUCUMOCTb JJaBJICHUS
YKUJKOCTH OT TITyOUHBI
TIOTPY>KECHHS.
I'mapocraTnuecknii
napaJiokc.

Coo0mmaronuecs: CoCy/bl.
lMunpaBnuueckrue MeXxaHU3Mbl

HccinenoBanue 3aBUCUMOCTH JABJIEHUS
YKUIKOCTH OT TJTyOWHBI TIOTPY>KESHUS U
IUIOTHOCTH XKuAKocTh. HaOmroneHue n
00BsICHEHUE THPOCTATHIECKOTO
napajiokca Ha ocHOBe 3akoHa [lackais.
W3ydeHne cooOIIarmuxcst COCY/I0B.
Pemenue 3a1a4 Ha pacuér AaBJICHUS
xuakoctu. OObsCHEHUE MPUHITAIIA
JCHCTBUS THIPABIMICCKOTO Mpecca.
AHanmu3 1 00bSICHEHHUE TPAKTUICCKHX
CUTYaIUH, TEMOHCTPUPYIOITUX
MPOSIBIICHUE JTABJICHUS JKUIKOCTH H
3akoHa [lackasi, HapuMep MPOIECCOB B

OpraHu3Me TPy rITyOOKOBOTHOM HBIPSIHUH
(MC — Guonorus)

AtmocdepHoe
aapjaeHue (6 4)

AtMocdepa 3emn u
aTMoc(epHOe JTaBJICHHE.
[IpuuuHbI cymiecTBOBaHUS
BO3/IyIITHOM 000I0YKH
3emun. OnbIT Toppuyenu.
H3mepenne

aTMOC(EepHOTO J1aBICHUS.
3aBUCHUMOCTBH aTMOC(HEpPHOTrO
JABJIEHUS OT BBICOTHI

HaJl YypOBHEM MODSI.
[Tpubops! Ans uaMepeHus
aTMOC(epHOTO aBICHUS

OKclepUMEeHTalIbHOE OOHapyKEeHHE
aTMOC(EepHOro JaBlieHUs. AHAIU3 U
0OBSICHEHUE OIBITOB U IPAKTUYECKUX
CUTyalul, CBA3aHHBIX C ICHCTBUEM
aTMOC(EpHOTO JaBJICHUS.

OOBbsicHEHHE CYIIECTBOBaHMSI aTMOC(EPHI
Ha 3eMJI€ U HEKOTOPBIX IUIAHETax Uiy €€
OTCYTCTBMS Ha IPYIUX Iu1aHeTax u JIyne
(MC — reorpadus, acTpOHOMHS).
OOBbsicHeHHEe U3MEHEHHUs TUIOTHOCTH
aTMoc(epbl ¢ BBICOTOM U 3aBUCUMOCTH
aTMOC(EpHOTO JaBJIEHUS OT BBHICOTHI.
Pemenue 3a1a4 Ha pacu€r aTMOoCchepHOTro
nasneHus. M3yyenue yctponcTsa
GapomMeTpa-aHepoua

HeiticrBue
KUAKOCTH M ra3a
HA MOTPYyKEHHOE
B HUX TeJ10 (7 4)

JleficTBHE XXKMIKOCTH U ra3a
Ha MOTPYKEHHOE B HUX TEJIO.
BriTankusatomas
(apxumenoBa) cuna. 3aKOH
Apxumena. [InaBanue tein.
Bo3znyxomnaBanue

DKCrepuMEHTAIbHOE 0OHApyKEHUE
JIEHCTBHSA JKUJIKOCTH U ra3a Ha
MOTPYKEHHOE B HUX Teno. Onpeenenue
BBITAJIKUBAIOLLEH CHUIIBI, JENCTBYIOLIEH Ha
TEJI0, MTOTPYKEHHOE B )KUIKOCTb.
ITpoBenenue u 00CyX/IeHHE ONBITOB,
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JEMOHCTPUPYIOUIUX 3aBUCUMOCTh
BBITAJIKUBAIOLLEH CHIIBI, JENCTBYIOLIECH Ha
TEJIO B KUOKOCTH, OT 00BEMaA
HOTPYKEHHOU B JKUJIKOCTb YaCTH TeJa

U OT IUIOTHOCTH YKUJKOCTH.
HccenenoBanue 3aBUCUMOCTH Beca Tella B
BOJIE OT 00bEMA MOTPYKEHHON B
JKAJIKOCTb 4acTH Teuna. Pemenne 3a1au Ha
MIpUMEHEHUE 3aK0OHa ApXuMea U yCIOBUs
raBanus teil. KoncrpynpoBanue
apeoMeTpa UM KOHCTPYUPOBAHUE JIO KA
W ONIPEAEIIEHNE €€ TPY30NO0TbEMHOCTH

Pa3znea 5. Padora n

MOIIHOCTH. JHeprus (12 4)

Padora n
MOIIHOCTH (3 4)

Mexanudeckasi padora.
MoiHOCTh

OKCIepUMEHTAIbLHOE OIpE/IETICHHE
MEXaHWYEeCKOUN pabOThl CUJIBI TSKECTH MIPH
NaJICHUHU TeNa U CHIIbI TPEHUS NpU
pPaBHOMEPHOM IEpPEMEIIECHUH Tella 1o
FOPU30HTAJIBHOM MOBEPXHOCTH.

Pacuér MomHOCTH, pa3BUBacMoil pu
oabEME IO JIECTHHILE.

Pemenne 3a1a4 Ha pac4€T MEXaHUYECKOMN
pabOThl U MOIITHOCTHU

IIpocTtoie
MeXaHu3MbI (5 1)

[IpocThie MEXaHU3MBI: phIYar,
OJ10K, HAaKJIOHHAS IJIOCKOCTb.
[IpaBuno paBHOBeCHS
pbryara. [Ipumenenue
MpaBUJIa paBHOBECHS pblyara
K OJIOKY. «30J10TO€ MPaBUIIO»
mexaHuku. KITJ mpocThix
MexaHu3moB. [IpocTteie
MEXaHU3MBbI B OBITY U
TexHuke. Polyaru B Tene
YyeloBeKa

Omnpenenenye BHIUTPHIIIA B CHIIE TPOCTHIX
MEXaHHW3MOB Ha MIpUMepe pbluara,
MOJIBIKHOTO M HETOJIBYKHOTO OJIOKOB,
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue ycnoBus paBHOBECHS
prraara. O6Hapy>KeHHE CBONWCTB MPOCTHIX
MEXaHHU3MOB B Pa3IUUHbIX

MHCTPYMEHTAX U MPUCIOCOOJICHUSX,
UCIIOJIb3YEMbIX B OBITY U TEXHUKE, a
TaKke B )KUBBIX opranuzmax (MC —
OmoJIoTHS ). DKCIIEPUMEHTAILHOE
JI0KA3aTeNbCTBO PABEHCTBA paboT Mpu
MPUMEHEHHUH MTPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJI HakmoHHOM
wiockocTu. Pemenue 3aga4 Ha
MPUMEHEHHE MTPaBIIa PABHOBECHUS pblyara
1 Ha pacuét KITJ]

Mexannueckast
Heprus (4 4)

Kunernueckas n
NOTEHIMAIbHasl SHEPTUS.
[IpeBpanienue ogHOTO BHIA
MEXaHUYECKOI SHEPTUu B
JIpyroil. 3aKOH COXpaHEHUs U
WU3MEHEHUS SHEPTUH B
MEXaHHKe

OKCIIEpUMEHTAILHOE OIIPENIEIICHHE
W3MEHEHHUS KHHETUYECKOU

Y IOTEHLMAJILHON HEPTHUHU TEJNA IIPH €r0
CKaThIBaHUH 110 HAKJIOHHOM INIOCKOCTH.
DopMyIMpOBAHNE HA OCHOBE
WCCIIEJOBAHUS 3aKOHA COXPaHEHUS
MexaHuueckoi sHeprun. O0cyxaeHue
I'paHUI] IPUMEHUMOCTH 3aKOHA
COXpaHEHHUs dHepruu. Pemenne 3agau ¢
MCII0JIb30BAHUEM 3aKOHA COXPaHEHUs
SHEPrUU

PesepBHoe Bpems (3 1)
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8 kiacc (68 u.)

Temaruueckunii
0JI0K, TeMa

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATeIbHOCTH
yyauuxest
(Ha ypoBHe y4eOHBIX J1eliCTBHIl)

Pasnen 6. TenioBble siBienns (28 u)

Ctpoenue
H CBOIiCTBa
BelecTna (7 4)

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKO N
TEOPHUU CTPOEHUS BEILIECTBA.
Macca u pazMepsl aTOMOB

1 MOJIeKYJ1. OTBITHI,
MOATBEPKIAIOIINE
OCHOBHBIE

MOJIOKEHUS MOJICKYISPHO-
KHHETUYECKON TEOPHH.
Moenu TBEpAOTO, JKUIKOTO
¥ Ta3000pa3HOTO COCTOSTHUI
BElIECTBA.
Kpucranmmueckue

u amop(dHbIe TBEpbIE TEINA.
OOBscHEHNE CBOMCTB ra3os,
KUJKOCTEN U TBEPABIX TEI
Ha OCHOBE MOJIOKEHHI
MOJIEKYJISPHO-KHHETUYECKOU
teopun. CMauMBaHUE U Ka-
NUJUISIPHBIE SIBJICHUS.
TermnoBoe pacupeHue

U CKaThe

Habutoienue u nHTEpIpeTanus OnbITOB,
CBUJIETEJBCTBYIOIIHUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHHMHU BELIECTBA!
OTIBITHI C PACTBOPEHUEM Pa3IUYHBIX
BELIECTB B BoJIe. PemieHue 3aga4 o
OIICHMBAHUIO KOJIMYECTBA aTOMOB WJIH
MOJIEKYJ B €TUHUIIE 00bEMA BEIECTBA.
AHanu3 TeKcTa IpeBHUX aTOMHCTOB
(Hanpumep, pparMeHTa HO3MbI
Jlykpenus «O nmpupoje Beuein») ¢
U3JI0’)KE€HNEM 000CHOBAaHUI aTOMHOM
runotessbl (cMbiciioBoe yTeHue). OreHka
yOeIuTeNbHOCTH 3TUX 000CHOBAHMIA.
OO0bsicHeHrEe OPOYHOBCKOTO JIBIKEHUS,
ABJICHUS TUPPY3UH U pa3THUUN MEXTY
HUMH Ha OCHOBE TOJIOKEHUI
MOJIEKYJIIPHO-KUHETHUECKON TEOpUH
cTpoeHus BemlectBa. OObsICHEHUE
OCHOBHBIX Pa3JIMYMi B CTPOEHUU ra3oB,
’KHMJIKOCTEH U TBEPIBIX TEN C
UCIOJIb30BAHUEM I0JIOKEHUH
MOJIEKYJISIPHO-KMHETHYECKOH TeopHH
cTpoeHus BelecTBa. [IpoBenenne
OIIBITOB IO BBIPAIIMBAHUIO KPUCTAIUIOB
IIOBAPEH-

HOM COJIM WM caxapa.

ITpoBeneHue u 0OBbSICHEHNE OIIBITOB,
JIEMOHCTPUPYIOLUX KalWIISIPHbIE
SIBJICHUS U SIBJICHUE CMAaYMBaHUS.
OOBbsicHeHHE POJIH KaMIIISIPHBIX
SBJICHUH JJ151 TIOCTYIJICHHS! BOJIBI B
opranusm pactennii (MC — Ouosorus).
HaOmronenue, nposezieHne u
00BSICHEHUE OIIBITOB 110 HAOJIOACHUIO
TEIIOBOTO PACUIUPEHNUS I'a30B,
JKUJIKOCTEN U TBEPIBIX TEI.
OO0mbsicHeHHEe coXpaHeHUs: 00bEMa
TBEPJIBIX TEJ, TEKYYECTH )KUJKOCTH (B
TOM YHCJI€, PA3HULIBI B TEKYYECTH JUIS
pa3HbIX

KUAKOCTEN), NaBIEHUS rasa.
ITpoBeneHue oneITOB,
JEMOHCTPUPYIOIIHUX 3aBUCUMOCTh
JIaBJICHUS BO3/lyXa OT €ro o0bEéMa 1
HarpeBaHMs WK OXJIAXKJICHUS,

U X 00BbSCHEHHE HAa OCHOBE aTOMHO-
MOJIEKYJISIDHOTO YUEHHS.
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AHanu3 NpakTUYECKUX CUTYaAIUH,
CBSI3aHHBIX CO CBOMCTBAMH T'a30B,
JKUJIKOCTEN U TBEPJIBIX TEIl

TenioBbIe
npoueccol (21 )

Temneparypa. CBs3b
TEMIIEPATYPhI CO CKOPOCTHIO
TEIJIOBOT'O JBMKCHHS
YaCTHII.

Bnyrpennss sHeprus.
CnocoObl H3MECHCHUS
BHYTPEHHEW SHEPIUu:
TerIonepeaava u
COBEpIIICHUE

paboTtsl. Bubt
TeTJIOTIepeIauHn:
TETJIOMPOBOHOCTb,
KOHBEKIINSI, U3JIyYCHHE.
KonnaecTBo TENIOTHI.

VY nenpHasg TEII0EMKOCTD
BenecTBa. TemnooOMeH

U TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEMIOBOTO
OanaHca.

[InaByiieHne u OTBEpJIEBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VYnenpHasg TemioTa
TUIABIICHMS.
[TapooGpa3oBanue

1 KoHAeHcanus. Mcnapenue.
Kunenune. YaennHas
TEIIoTa

napooOpa3oBaHusI.
3aBUCUMOCTb TeMIEpaTypbl
KUTICHUSA

OT aTMOC(EepHOTO JIaBJICHUSI.
BnaxxHocth BO3yXa.
DHeprus TornBa. Y IeabHast
TEIJIOTa CTOPaHUsL.
[TpuHIHIBI PabOTHI
TemIoBeIX aurareneit. KI1JI
TEIJIOBOI'O ABHUTATEIA.
TemoBble IBUTATEIIN U
3allliTa OKPYKaroei
Cpenpbl.

3aKOH COXpaHEHUs U
MpeBpalieHus

SHEPTUH B MEXAaHUUYECKHUX U
TEIJIOBBIX Ipolieccax

O060cHOBaHUE NPaBUI U3MEPEHUS
temriepatypbl. CpaBHEHHE Pa3IUYHBIX
CII0COOOB M3MEPEHUS U LKA
teMreparypbl. Habmonenue u
00BICHECHHE OIIBITOB,
JIEMOHCTPHUPYIOITUX

W3MEHEHNE BHYTPEHHEHW SHEpPTUu Teja B
pe3yibTaTe TeIionepeaun u padoThl
BHelHuX cwil. Habmonenue u
00BSICHEHUE OTIBITOB, OOCYK/IEHUE
MPaKTUYECKUX CUTYyAIUH,
JIEMOHCTPHUPYIOITUX PA3INYHBIC BUIbI
TETIOTIEPeIavyM: TETUIONPOBOHOCTD,
KOHBEKIIMIO, u3nyueHue. Mccnenopanue
SIBJICHHS TETUIO0OOMEHA MPU CMEITUBAHUN
XOJIOJTHOW U TOPSTYEN BOJIBI.
Habmronenue ycTaHOBIIEHUS TETJIOBOTO
PaBHOBECHSI MEXK/TY TOPSYEN U XOJIOJHOU
BoJI0#. OnipenieneHue (M3MepeHue)
KOJIMYECTBA TEIUIOTHI, MOJIYY€HHOTO
BOJION IIPU TEII0OOMEHE C HarpeThiM
METAITUYECKUM LIHITUHAPOM.
Onpenenenue (M3MEPEHHUE) YICTbHON
TEII0EMKOCTH BellecTBa. Pemienue
3aJa4, CBA3aHHBIX C BHIYHCICHUEM
KOJIMYECTBA TEIUIOTHI M TEIJIOEMKOCTH
P TEIUI00OMeHe. AHAJIN3 CUTYallUi
MPAKTHYECKOTO UCIIOIB30BaAHUS
TEIIOBBIX

CBOMCTB BEILIECTB U MaTepUAJIOB,
HaIpUMep B LEJIAX SHEProcOepeKeHUs:
TEIUIOU30JISIIHS, SHEprocOeperaronme
KPBILIHU, TEPMOAKKYMYJISITOPHI U T. 1.
HalGnroneHue sBIICHUI UCTTApEHUS U
KoHJIeHcanuu. MccnenoBanue mnpoiecca
UCHIapeHUs Pa3INYHBIX )KUIKOCTEH.
OObscHeHne SBICHUI UCTIApSHUS U
KOH/JIEHCAllU! Ha OCHOBE aTOMHO-
MOJIEKYNIIpHOTO yueHus. HaOmronenue u
00BsICHEHUE MpoIlecca KUIEHUS, B TOM
YHCIIe 3aBUCUMOCTU TEMIIEpPaTyphl
KUIEHUS OT JaBlieHus. Onpeaenenme
(M3MepeHne) OTHOCUTEIHHON BIAKHOCTH
Bo3ayxa. Habmonenue mporecca
MJIaBJIEHUSI KPUCTAIUTMYECKOTO
BEIlECTBAa, HanpuMep Jibjaa. CpaBHEHUE
MPOLIECCOB IJIABJICHUS KPUCTAIITMYECKUX
TEJ ¥ pa3MsArdeHus: Ipy HarpeBaHUU
amop¢ubIx Ten. OnpeneneHue

27




(u3MepeHue) yaenbHOM TemIOThI
ru1aByieHus Jbaa. OObsICHEHUE SBICHUIA
MJIaBJICHUS U KPUCTAJUIM3AI[MU HA OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHHUS.
Pemenmne 3amad, cBA3aHHBIX C
BBIYMCIICHHEM KOJINYECTBA TEILIO-

THI B TIPOII€CCaX TEIUIONEpEauu Mpu
MJIABJICHUU U KPUCTAJIA3AIUH,
WCIIapEHUU U KOHJCHCAIUH.

AHanu3 cUTyalui NpakTU4eCcKoro
MIPUMEHEHUS SIBJICHUH TUIaBJICHUS U
KpUCTAJUIM3allUU, HATIPUMED, MOTyICHUE
CBEPXUHCTHIX MaTepUaJIOB, COJIeBast
rpenka u ap. AHaiu3 paboThl U
00BbsSICHEHUE TIPUHIIUIIA TCUCTBUS
TETIJIOBOTO JBUTATEISL.

Brruucienune KkonmuecTBa TETUIOTHI,
BBIJICJISIFOIIETOCS TPU CTOPAHUU
pa3IMYHBIX BUAOB TOTuMBa, U KITJ]
nsuratessi. O0CyKIeHHE SKOJIOTHISCKIX
OCJIENCTBUI UCIIOIL30BaHUS
JIBUTATEJICH BHYTPEHHETO CrOpaHusl,
TEIJIOBBIX U THApodJIekTpocTaniuid (MC
— DKOJIOTHS, XUMUS )

Pa3znesn 7. duekTpuyeckne 1 MarHuTHble sisjienusi (37 4)

JJleKTPUYeCKUue
3apsiabl.
3apsikeHHbIE TeJia
U HX
B3aumojeiicreue (7

1)

OnekTpusanus Ten. [[sa
pona

AJIEKTPUYECKUX 3apsi0B.
Bsaunmoneiicteue
3apsKECHHBIX TEJl. 3aKOH
Kynona. Dnexrpuueckoe
nose. [punuun
CyNEPHO3UIUU
3JIEKTPUYECKUX TTOJIEH.
Hocwurenu anekTpuyeckux
3apsa0B. DJIEMEHTApHbIN
BJIEKTPUUECKUI 3apsil.
Crpoenue aToma.
IIpoBoiHMKY U
JTURJIEKTPUKU. 3aKOH
COXpaHEHUs IEKTPUUECKOTO
3apsiia

HaGmronenue u nmpoBeieHne OTBITOB T10
3JIEKTPU3ALMH TET IPU
CONPUKOCHOBEHUH W MHAYKITUECH.
HaOironenue u 00bsicHEHHE
B3aHMOJICHCTBHS OJHOMMEHHO 1
Pa3HOMMEHHO 3aPSIKEHHBIX TEJ.
OObsicHEHWEe TPUHITUTIA JCHCTBUS
anekTpockona. OObsICHEHUE SBICHUI
3JIEKTPU3ALIMH TIPU CONTPUKOCHOBEHUH
T€J U UHAYKLIHEHN C UCIOJIb30BAHUEM
3HAHUM O HOCUTENIAX AIEKTPUUECKUX
3aps0B B BellecTBe. Pacro3HaBanue u
0OBSICHCHHUE SIBJICHUH JICKTPU3AIUU B
Io-

BCeIHEBHOM »xu3HU. HaOmronenue u
00BsICHEHHUE OMBITOB, MILTIOCTPUPYIOIIUX
3aKOH COXPaHEHUs FIEKTPUIECKOTO
3apsna. HabGmroneHre onbITOB 1O
MOJEIMPOBAHUIO CUIJIOBBIX JTUHUN
anekTpuueckoro noiisd. MccnenoBanue
JIEUCTBUSI STIEKTPUUYECKOTO OIS Ha
MIPOBOJIHUKH U IUDJIEKTPUKU

IMocTossHHBII
JIEKTPUYECKUI
TOK (20 u)

DNEKTPUYECKUM TOK.
VYcnoBus CylecTBOBaHUSA
3IEKTPUUYECKOTO TOKA.
HcTrounuku nocTossHHOTO
ToKa. [leicTBus

Habmtonenue pa3nuyuHbIX BUJIOB
JeWCTBUS DIIEKTPUIECKOTO TOKA U
oOHapyXeHHEe ITUX BUJIOB JIeHCTBUS B
IIOBCEHEBHOU

xu3HU. COOpKa M HCIBITAaHHUE
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AIIEKTPUUECKOIO TOKA
(TemoBoe, XUMHUYECKOE,
MarHuTHOE).
DnexTpuyecKuit

TOK B KHJKOCTSIX U ra3ax.
Onexrpuueckas uens. Cuna
TOKa. DIIEKTPUUECKOE
HaInpsHKCHHUE.
ConpoTuBieHue
IIPOBOJIHUKA. Y I€JIbHOE
CONPOTHBIICHUE BEIIECTBA.
3akon OMa i ydacTka
nenu. [locnenoBarensHoe

U TIapajuieIbHOE COeTMHEHNE
npoBoAHMKOB. Paborta n
MOIIHOCTb 3JIEKTPUYECKOTO
TOoKa. 3aKkoH J[xoymns—
Jlenna. DnekTponpoBoaKa U
noTpeduTenu
JIEKTPUYECKON SJHEPTUU B
OBITY.

KopoTkoe 3ambikanne

ANEKTPUUYECKON LENH MOCTOSIHHOTO TOKA.
N3MepeHne cuibl TOKa aMIIEPMETPOM.
N3MepeHne 3JIeKTpUYECKOro
HaIpspKEHUs BoJIbTMETpOM. [IpoBenenne
1 00BbSICHEHUE OIBITOB,
JIEMOHCTPHUPYIOITUX

3aBHCUMOCTD 3JIEKTPUUECKOTO
COIPOTHUBIICHUS TPOBOJHUKA OT €0
JUTMHBI, TUIOIIA/IH MOTIEPEYHOTO CEYEHUS
Y MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOILETO Yepe3 PE3UCTOP, OT
COIPOTHUBIICHHS PE3UCTOPA U
HaIPsKEHUS

Ha pe3uctope. [IpoBepka npasuna
CJI0KEHHUSI HAPSDKEHUN MTpU
MOCIIEIOBATEIbHOM COCIMHEHUHU JIBYX
PE3UCTOPOB.

[TpoBepka npaBuiia j1s1 CHIIBI TOKA MPH
MapajuieIbHOM COECTMHEHUN PE3UCTOPOB.
AHanu3 cUTyaIui mocie10BaTeIbHOTO U
MapajuIebHOTO COCTUHEHUS
IIPOBOJIHUKOB B JJOMAIIIHUX
JIEKTPUYECKUX CETSX.

Pemenne 3a1a4 ¢ uCnoyib30BaHUEM
3akoHa Oma u ¢popmyi pacuéra
3IEKTPUYECKOTO CONPOTUBIICHHUS ITPU
MIOCJIEI0BATEILHOM U NapaJIeIbBHOM
COEAMHEHUU IIPOBOIHUKOB.
Omnpenenenue pabOThI ANEKTPUIECKOTO
TOKQ, IPOTEKAIOLIEr0

yepes pesucrop. Onpenenenue
MOIIHOCTH 3JI€KTPUUYECKOTO TOKA,
BBIACIISIEMON

Ha pe3ucrope. MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA 4Yepe3
JaMIIOUYKy

OT HanpsbKeHHs Ha Heil. OnpeneneHue
KII[l narpeBarens. MccnenoBanue
npeoOpa3oBaHUs SHEPTUH NP MOTbEME
rpy3a 3JEKTPOABUTATEIIEM.

OObscHeHre yCTpOCcTBa U MIPUHIINUIIA
JIEUCTBUSI IOMAITHUX
AIIEKTPOHArpeBaTeNbHBIX TPUOOPOB.
OObscHeHre TPUYUH KOPOTKOTO
3aMbIKaHUS U IPUHIUIIA JEHCTBUS
MJIaBKUX MPEAOXPAHUTEIIEH.

Pemenue 3anau ¢ ucnonb3oBaHuEM
3akoHa J[xoyns—IJlenna. HaGmronenue
BO3HHUKHOBEHMS IEKTPUUECKOTO TOKA B
KUJKOCTU

MaraurHble

ITocTossTHHBIE MAarHUTHI.

HccnenoBanne MaruuTHOTO
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siBjieHus (6 1)

BzaunmoaeiicTBrue nocTosH-
HBIX MarHuTOB. MaruuTHoOE
rnoje. MaruuTHoeE 1oJjie
3eMIIM U €ro 3HaYeHHE JIS
’ku3HM Ha 3emiie. OnbIT
Opcrena. MaruutTHoe 1osie
AIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB B
TEeXHUKE. /lericTBre
MAarduTHOTO IIOJIS

Ha MIPOBOJIHUK C TOKOM.
DIeKTPOABUTATETH
ITOCTOSTHHOTO TOKa.
Wcnons3oBanne
3JIEKTPOJIBUTATENEHN B
TEXHUYECKUX YCTPOMCTBAX
Y Ha TPaHCTIOpTE

B3aUMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHuTHOTO I0JIA
MOCTOSTHHBIX MAarHUTOB MPU UX
00bEIMHEHUH U PaA3JICIICHUU.
[IpoBeneHue ONBITOB 10 BU3YyalU3alUuu
TMOJISI TOCTOSIHHBIX

MarHuToB. M3ydenue siBjaeHuUs
HaMarHWYMBaHUsI BEIIECTBA.
HccenenoBanue nercTBus
AJIEKTPUYECKOr0 TOKA HA MATHUTHYIO
crpenky. [IpoBeaeHue omnbITOB,
JEMOHCTPUPYIOIIHNX 3aBUCUMOCTh CHJIBI
B3aUMOJICHCTBUS KaTYIIIKA C TOKOM U
MarHuTa OT CWJIbI U HAaPaBJICHUs TOKA B
KaTylke. AHaJIN3 CUTYalui
MIPaKTUYECKOTO MPUMEHEHHS
3JIEKTPOMArHuToB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX,
MIPOMBIIIIICHHOCTH, MEIUIIUHE).
N3ydenne AeicTBUS MArHUTHOTO TOJIS
Ha MPOBOJIHUK ¢ TOKOM. M3ydueHue
JIEWCTBUS JICKTPOABUTATENS.
N3mepenne KIIJ[ anekTpoaBurarenbHON
YCTaHOBKH.

Pacnio3naBaHue 1 aHanu3 pa3InyHbIX
MIPUMEHEHUM JIEKTPOABUTATENEH
(TpaHCTIOPT, OBITOBBIC YCTPOWCTBA U JIP. )

DJIeKTPOMAarHuTHAasI
HHIYKIUS
(449)

OnbiTel Dapajnes. SIBneHne
3JIEKTPOMArHUTHOM

uaaykuuu. [Ipasuno Jlenua.

DIIeKTpOoTeHepaTop.
CrniocoOslI nostydeHus
ANEKTPUYECKON SHEPTHUU.
DNeKTpOCTaHIIUU Ha
BO300HOBIISIEMBIX
MCTOYHUKAX SHEPTUU

OmnBITH IO HCCICOOBAHHUIO SABJICHHUA
3H€KTpOMaFHHTHOﬁ HHAYKIOWUHA:
HCCICI0BAaHUC W3MEHEHHH 3HAYCHHS U
HaIlpaBJICHHUA HHAYKIIMOHHOI'O TOKa

Pe3epBHoe Bpems (3 1)

9 kaacc (102 4.)

TemaTrnuecknii
0JI0K, TeMa

OcHoBHOE conepkaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH
YYAIIMXCH
(Ha ypoBHe y4eOHBIX JeliCTBHIl)

Pa3znea 8. Mexannueckue siBiaenus (40 4)

MexaHu4eckoe
JABHIKEHHE

H CIIOCOOBI €ro
onucanus (10 4)

MexaHn4ecKoe ABHKEHHE.
MartepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCHTEILHOCTD
MEXaHUYECKOT'0
nBuxkeHus. PaBHOMepHOe

HpHMOHHHeﬁHOC JABHIKCHUC.

HepasHoMepHoe

Ananu3 u 00CyXJIeHHE Pa3TUUYHbIX
IPUMEPOB MEXaHUYECKOTO JIBIKEHHUSL.
OO6cyxeHre rpaHull IPUMEHUMOCTH
MOJIENIN «MaTepralibHasi TOUKay.
Onucanue MEXaHUYECKOTO JBHKECHUS
pa3InYHBIMU criocobamu (ypaBHEHUE,
Tabauna, rpaguk). AHAIN3 )KU3HEHHBIX
CUTYallul, B KOTOPBIX MPOSBISAETCS
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IIPSIMOJIMHEMHOE JIBUYKEHUE.
Cpennsisi © MTHOBEHHas
CKOPOCTb TeJla pu
HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOYyCKOpEHHOE
IPSIMOJIMHEMHOE IBUKEHUE.
CBoOo1HOE MTajieHHE.
Onpitel ["anunes.
PaBHOMEpHOE BHKEHHE
110 okpyxHocTH. [lepron

¥ 9acToTa 0OpaIeHusl.
JInnelinas u yrinosas
CKOPOCTH.
[lenTpocTpemMuTenbHOE
YCKOpEHHUE

OTHOCHTEJIBHOCTh MEXaHHUECKOTO
nekenus. HaOmronenue
MEXaHHUYECKOTO JIBMIKCHUS Tela
OTHOCHTEJIBHO

pasHbIx Tex oTcuéTa. CpaBHEHUE MyTEH
U TPACKTOPHUI ABMIKEHHSI OJTHOTO U TOTO
K€ TeJla OTHOCUTEILHO Pa3HBIX Tell
oTtcuéra. AHanu3 TekcTa ["anumnes o6
OTHOCHTEJIbHOCTH JIBUKCHUS;
BBITIOJTHEHHE 33aJaHUI TI0 TEKCTY
(cmbIcnioBOE uTeHME). Onpeenenne
CpeIHEl CKOPOCTH CKOJIbKEHUs OpycKa
WUIN JIBYDKEHUS [IapuKa 10 HAKIIOHHOH
IJIOCKOCTH. AHaIN3 U 00CyXAeHNE
C1oco00B MPUOIMKEHHOTO ONIPEAETICHUS
MI'HOBEHHOH ckopocTu. Onpenenenue
CKOPOCTH PaBHOMEPHOTO JIBHKCHUS
(mapuka B )KUJIKOCTH, MOJAETN
ANEKTPUYECKOTO aBTOMOOUIIS U T. 11.).
Ornpenenenne myTH, TPOUIEHHOTO 3a
JTAHHBIA TPOMEKYTOK BPEMEHH, U
CKOPOCTH TeJia 1Mo rpaduKy 3aBUCHMOCTH
IIyTH PAaBHOMEPHOT'O JABHKEHHS OT
BpeMeHU. OOCyXIeHHE BO3MOKHBIX
IPUHIUIIOB AEHCTBUS NPHOOPOB,
HU3MEPSIIOITUX CKOPOCTH (CITUAOMETPOB).
Beruucnienue nytu 1 CKOpoCTH NpH
PABHOYCKOPEHHOM IPSIMOJIMHEHHOM
JBWKeHUU Tena. OnpeneneHne
IPOIIEHHOT O IYTH U YCKOPEHUS
JBYDKEHUS Teja 1o rpaduky
3aBHCUMOCTHU CKOPOCTH
PABHOYCKOPEHHOTO MPSIMOJIMHEIHOTO
JIBYDKEHUS Tejla OT BPEMEHHU.
OmnpezeneHue yCKOpeHUs Teja Mpu
PaBHOYCKOPEHHOM JIBHKEHUH 110
HaKJIOHHOH MIockocTH. M3mepenue
Hepuo/ia ¥ 4acTOThl 0OpalleH st Tea 1o
okpyxkHocTu. OrpesiesnieHue CKOpOCTH
PaBHOMEPHOTO JIBMKEHUS Tela

10 OKpYXKHOCTHU. Pemienue 3agay Ha
orpe/ielieHne KHHEMaTHUeCKUX
XapaKTepUCTUK MEXaHUYECKOTO
JBYDKEHUS Pa3IMYHBIX BUJIOB.
Pacnio3naBanue u npubamkEHHOE
OTMCaHKE Pa3INYHBIX BUI0B
MEXaHHUYECKOTO JIBUKEHUS B IIPUPOJIE U
TEXHUKE (Ha mpuMepax cBOOOIHO
Na/IaoINX T, JIBMKEHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U

Ap.)

B3aumoaeiictBue

ITepsbiii 3ak0H Hpr0TOHA.

Habmonenue n o0CcyXIeHHe OTIBITOB C
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Tea (20 u)

Bropoii 3akoH HeroTona.
Tperuit 3akoH HproTOHA.
[IpuHnMn cynepno3unun
CHIL

Cuna ynpyroctu. 3akoH
I'yka. Cuna tpenus: cuia
TPEHMSI CKOJIbKEHHUS, CHIIa
TPEHMSI IOKOS, IPYTHE BUIbI
TPEHMUSL.

Cuiia TSKECTH U 3aKOH
BCEMUPHOTO TATOTEHUSI.
VYckopenue cBOOOHOTO
najaeHus. JIBukeHue miaHer
Bokpyr Counnua. IlepBas
KOCMHUYEcKasi CKOPOCTb.
HeBecomocTts u meperpysku.
PaBHOBeCcHe MaTepranbHOU
TOYKU. AOCOIIOTHO TBEPIOE
teno. PaBHoBecHe TBEPIOTO
TeJla ¢ 3aKPEIIEHHOMN OChIO
BpanieHuss. MOMEHT CHIIBIL.
LenTp TsxecTn

JBUKEHHUEM TeJla IPU YMEHbIICHUH
BIIMSIHUSL IPYTUX TEJl, TPENSATCTBYIOIIUX
IBIOKeHU0. AHanu3 Tekcra | amnnes ¢
OIMCAaHUEM MBICIICHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH WHEPITUH;
BBITIOJTHEHHUE 33JJaHUM TI0 TEKCTY
(cMbIciioBOE uTeHHE). OOCYXKIeHUE
BO3MOJKHOCTH BBITIOJTHEHHUS 3aKOHA
WHEPIUHU B PA3TUYHBIX CUCTEMAX
OTCUETa.

Hab6mronenue u obcyxnenue
MEXaHUYECKUX SIBJICHUHN, TPOUCXOIAIINX
B cucteMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBIKEHUU
OTHOCHUTENIbHO KaOuHeTa (pU3UKH.
JlericTBUS C BEKTOpPAMH CHIIL:
BBIIOJTHEHHE 3aJJaHUH 10 CIIOKESHUIO U
BBIYUTAHUIO BEKTOpOB. Habmonenue
W/ TIPOBEICHHE OTIBITOB,
JIEMOHCTPHUPYIOIITIX

3aBUCUMOCThH YCKOPEHHUSI TeJla OT
MIPUIIOKEHHON K HEMY CHJIBI

U Macchl Tena. AHalu3 U 00bsCHEHUE
SBJICHUH C HCIOJIB30BAHUEM BTOPOTO
3akoHa HrrotoHa. Pemenue 3ama4 ¢
HCIIOJIb30BAHUEM BTOPOTO 3aKOHA
HproToHa 1 npaBuiia CI0XKEHUS CHJL.
Ornpenenenne )KECTKOCTH NMPYKUHBI.
AHalu3 cuTyalnuii, B KOTOPbIX
HaOJIIOAAIOTCS ynpyrue neopmamnuu, u
UX 00BSCHEHHUE C UCTIOIb30BAaHHEM
3akoHa ['yka. Pemenue 3anau ¢
MCII0JIb30BaHNEM 3aKoHa ['yka.
HccenenoBanue 3aBUCUMOCTH CHIIBI
TPEHUS CKOJIbKEHUS OT CUJIbI
HOpMasbHOTO JaBieHus. O0cyxaeHue
PE3YyNbTaTOB UCCIIEIOBAHMUSL.
Omnpenenenue ko3 dumeHTa TpeHus
CKOJIbXeHus1. MI3MepeHne Cuilbl TpeHus
nokos. Pemenue 3anay ¢
MCIOJIb30BaHUEM (OPMYIIBI JUIS CUJIBI
TPEHUS CKOJIbKEHUsS. AHAIN3 IBUKECHUS
TE€J TOJIBKO IMOJ IEUCTBUEM CHIIbI
TSHKECTH — CBOOOJTHOTO MaICHUSI.
OO0ObscHEeHrEe HE3aBUCUMOCTH YCKOPEHUS
CBOOOHOTO MAJACHUS OT MAcChI TeTa.
OLieHKa BETUYUHBI CUJIbI TATOTEHUS,
JENCTBYIOLIEH MEXIY IBYMs TelaMu
(mst pa3HBIX Macc). AHAIU3 JBUKCHUS
HEOECHBIX TEJ MO/ IEHCTBUEM CHIIBI
TATOTEHUS (C UCTIOIH30BAaHUEM
JIOTIOJTHUTEIBHBIX HCTOYHUKOB UH(OP-
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Manuu). Pemienue 3amau ¢
UCTIOJIb30BAHMUEM 3aKOHA BCEMHPHOTO
TATOTEHUS U (OPMYJIIBI TS pacuéra
CHWJIBI TSDKECTU. AHAITN3 OPUTHHAIILHOTO
TEKCTa, OMUCHIBAIOIICTO MPOSIBICHUS
3aKOHA BCEMHUPHOTO TATOTCHUS;
BBITIOJTHEHHE 3a/IaHUH TI0 TEKCTY
(cmpicnioBo€ utrenue). Habmronenue u
00CYXX/ICHHUE OIBITOB TI0 U3MCHEHUIO
Beca Tella IPH YCKOPEHHOM JIBUKEHUH.
AHanM3 yCIOBHI BOSHUKHOBCHHS
HEBECOMOCTH U TEePETPYy3KH.

Pemenue 3a1au Ha onpeeneHue Beca
TeNa B Pa3]IMYHBIX YCIOBHUSX.

AHanu3 cui, JeHUCTBYIOIINX Ha TEJO,
nokxosiieecs Ha onope. Onpenenenue
IIEHTPA TSKECTH PA3THMIHBIX TEI

3akoHbI coOXpa-
Henust (10 v)

Nmnynsc Tena. U3meHnenne
nMIynbca. Mmmynsc cuiel.
3aKOH COXpaHEHUs
nMIynbca. PeaktnBHOE
TIBIDKCHHE.

Mexanudeckas padboTa u
MOIIIHOCTh. PadoTa cuil
TSKECTH, YIIPYTOCTH,
Tpenusi. CBsI3b SHEPTUU U
paboTHI.

[ToTeHmansHas 3HEPTUst
Tena, MOJAHATOrO Hajl
MOBEPXHOCTHIO 3EMIIH.
[ToTenuumanbHas SHEPIUs
CXKaTOU MPY>KUHBI.
Kunernyeckas sHeprus.
TeopeMa 0 KWUHETUYECKOI
SHEPIruH. 3aKOH COXPaHEHUS
MEXaHUYEeCKOU SHEeprun

HaGmronenue u o0cyx1eHUE OTBITOB,
JIEMOHCTPUPYIOIIKX Mepeiady UMITYJIbca
MIPY B3aUMOJICVCTBHUH TEJ, 3aKOH
COXpaHEHHUS UMITYJIbCa IPHU a0COJFOTHO
YOPYroM M HEYNIPYTOM B3aUMOICCTBUH
TeJl. AHAJIN3 CUTYyalluid B OKPYKaroLIen
KU3HM C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEeHUs UMITylbca. PacriozHaBanue
SBJICHUS] PEAKTUBHOTO JIBUYKECHHUS B
npupoje u texanke (MC — Ouonorus).
[IpuMeHeHne 3ak0Ha COXpaHEHUs
MMITYJIbCA JUIsl pacuéra pe3ysabTaToB
B3aMMO/ICHCTBUS Tel (Ha IpUMepax
HEYNPYroro B3auMOJIEUCTBHS, YIPYTOro
LHEHTPAIBHOTO B3aUMOJEHCTBHUS IBYX
OJMHAKOBBIX TE€JI, OJJTHO U3 KOTOPBIX
HEeNoJIBWXKHO). Perienue 3amau ¢
HCII0JIb30BAHUEM 3aKOHA COXPAHEHUS
ummynabca. OnpeneneHue padoThl CHIIBI
YOPYTOCTH NPU NOABEME Tpy3a

C UCIIOJIb30BAHUEM HETIOJBUKHOTO U
MOABIKHOTO 010K0B. M3Mepenue
MOIIHOCTH. MI3MepeHne NoTeHIUAIBHOU
SHEPTrUH YIpyro aeGopMupoBaHHOM
npyxuHbl. I3MepeHne KuHeTH4ecKoi
SHEPIuu TeJa 0 JUIMHE TOPMO3HOTO
NyTH. DKCIIEPUMEHTAIbHOE CPABHEHUE
M3MEHEHUS MOTEHIIMAIBHOU

Y KMHETUYECKOW DHEPIrui Teila Ipu
JBUKEHHUH 110 HAKJIOHHOM MJIOCKOCTH.
DKCnepuMeHTalbHas MIPOBEPKa 3aKOHA
COXpaHEHHUs MEXaHUYECKOW SHEPTUH MpU
cB0OOHOM TaieHuu. [Ipumenenue
3aKOHA COXpPaHEHUsI MEXaHUYECKON
SHEPIUHU IS pacuéra MOTECHIUAIbHOU U
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KMHETUYECKOM 3Heprui rena. Pemenue
3a/1a4 C UCIOJIb30BAHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOW dHEPTUH

Pasjnen 9. Mexanudeckue koJiedanus u BoJHbI (15 1)

Mexanundeckue
KkoJie0anus (7 4)

KonebarenbHoe aBMxeHHUE.
OcHOBHBIE XapaKTEPUCTUKU
KoJe0aHui: mepuos,
94acToTa, aMIUIUTY/IA.
MaremaTuueckuii u
IPYKHHHBIA MasTHUKU.
[IpeBpamienue s3uepruu
pH KosiebaTeTbHOM
JIBUKCHUU.

3aryxarolue KojieoaHusl.
Boinyxnennble koneOaHusl.
Pe3onanc

Hab6mronenue konebanuit moa aeiicTBueM
CHWJI TSDKECTH H YIIPYTOCTH H
0OHapyXCHHE MOJ00HBIX KOJICOAHW B
OKpYXKarollleM MUpe. AHalu3 KoJieOaHu!
rpy3a Ha HUTH U Ha MPYXUHE.
Ornpezenenne 4acToThl KoJieOaHUH
MaTEMaTHIeCKOTO U TIPYKUHHOTO
MaaTHHKOB. HaOmroienre u o0bsicHeHne
SIBIICHUS pe3oHaHca. MccnenoBanue
3aBUCHUMOCTH TIEpH0/1a KoieOaHui
MOJIBEIIIEHHOTO K HATH TPy3a OT JJTHHBI
HuTHh. [IpoBepka HE3aBUCUMOCTH
nepuoaa KojiebaHui rpysa,
MIOJIBEIIIEHHOTO K JICHTE, OT MaCcChI Ipy3a.
HaGmronenue u o0CyX/I€HHE OTBITOB,
JIEMOHCTPHUPYIOIIHUX 3aBUCHUMOCTh
nepuo/aa KojiebaHu Py KUHHOTO
MasTHUKA OT MaCChI Tpy3a M KECTKOCTH
npyxuHsl. [ Ipumenenue
MaTEeMaTHYECKOTO U MPYKUHHOTO
MasiTHUKOB B KaueCTBE MOJeNiel AJis
OmHcaHus KojeOaHuM B OKpYKaloleM
mupe. Pemenue 3aiad, cBsI3aHHBIX C
BBIYHCIICHUEM UJTU OLIEHKOM

4acTOThI (TIepro1a) KoaeOaHui

MexaHnn4yeckue
BOJIHbI. 3BYK
8 )

CBolicTBa MEXaHMYECKHUX
BOJIH. JIJTMHA BOJIHBI.
MexaHHn4ecKHe BOJIHEI B
TBEPJIOM TeEIIE,
celicMHYECKHE BOIHEI.
3Byk. ['poMKOCTH 3ByKa

¥ BbIcOoTa ToHA. OTpakeHHE
3Byka. UH(dpa3Byk u

YIBTPa3BYK

OOHapy)XeHHUE U aHAJIN3 BOJIHOBBIX
SIBJICHHUI B OKPYXKAIOIIeM MUDE.
HaOnronenue pacrpoctpaHeHus
NPOJIOJIBHBIX U TOTIEPEYHBIX BOJIH (HA
MOJIe)IN) ¥ 0OHAPY)KEHHE aHAIOTUYHBIX
BUJIOB BOJIH B MPUPO/JIE (3BYK, BOJISTHBIC
BOJIHBI). BbI4KcIIeHNE JIJTMHBI BOJIHBI U
CKOPOCTH PacIpOCTPAHEHUS 3BYKOBBIX
BOJIH. DKCIIEpUMEHTAILHOE OIPEICIICHNE
I'PaHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX
kosebanuii. HabnroneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI (B TOM YHCIIE
C UCTIOJIb30BAaHUEM MY3bIKATHHBIX
uHCTpyMeHTOB). Habmtonenue u
00BsICHEHUE SBJICHUS aKyCTUYECKOTO
pe3oHaHca. AHAIN3 OPUTUHATIBHOTO
TEKCTa, MOCBSIIIEHHOTO UCIIOIH30BAHUIO
3ByKa (MJIM YJIbTPa3ByKa) B TEXHUKE
(9x0moKaIus, yIbTpa3ByK B MEIUIIMHE U
Ip.); BBITIOJTHEHHUE 3aIaHUH TI0 TEKCTY
(CMBICIIOBOE UTEHHE)

Pazpnen 10. DiekTpoMarHuTHOE M0J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI (6 1)

DIeKTPOMATHUTHOE | DIIEKTPOMATHUTHOE TI0JIE,

\ IlocTpoeHue paccyxaeHuN,
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1oJjie ¥ YJIeKTPOMAr- | DJIEKTPOMarHUTHbIE BOJHBL. | 0OOCHOBBIBAIOIIMX B3aUMOCBSI3b
HHUTHBbIE BOJIHBI CaoiicTBa AJIEKTPUYECKOT0 U MArHUTHOTO TIOJIEH.
(6 9) AJIEKTPOMArHUTHBIX BOJIH. DKCHEepUMEHTAIbHOE U3yUYE€HHUE CBOMCTB
[IIkana 3M€KTPOMAarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM UYHUCIIE C
BOJIH. Mcnionp3oBanue MIOMOIIIbI0 MOOWIIBHOTO Tenedona).
3JIEKTPOMArHUTHBIX AHanu3 peHTreHOBCKMX CHUMKOB
BOJIH JUIsl COTOBOM CBSI3H. YeJIOBEYECKOTO OpraHu3Ma.
DneKTpoMarHuTHas Ipupoaa | AHaIu3 TEKCTOB, ONMCHIBAIOLINX
cBera. CKOpOCTh CBETA. IPOSIBJICHUS 3JIEKTPOMArHUTHOTO
BonHoBble cBolicTBa cBETa U3ITy4EHUs B IPUPOJIE: )KUBbBIE
OpraHu3Mbl, U3Ty4eHHs] HEOECHBIX TeJl
(cMbIcioBoe uTeHue). Pacro3naBanue u
aQHAJIN3 Pa3INYHbIX IPUMEHEHUH
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
Pemenue 3aay ¢ ucnoyib30BaHUEM
dbopmyI st CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, JJTUHBI BOJIHBI
U 4acTOTHI CBETA
Pasznea 11. CBeroBble siBjenus (15 4)
3aKoHbI Ucrounuku ceta. JlyueBast | HabGmromeHue ombIToB,
pacnpocTpaHeHusi | MOJIENb CBETA. JEMOHCTPUPYIOIINX SIBJICHHE
cBeTa [IpssmonuHeniHOE MPSMOJIMHENHOTO PACTIPOCTPAHEHUS
(6 9) pacnpocTpaHeHHEe CBETA. cBeTa (BOBHMKHOBEHHE TEHU U
3armenust Conunia u JIyHBI. | IOJYTEHH), U UX HHTEPIIPETAITUS C
Otpaxenue ceta. [1nockoe | Hcmnoab30BaHUEM MOHSITHS CBETOBOTO
3epKasio. 3aKoH oTpakeHHus: | Jiyda. OObsICHEHHWE U MOJCIIMPOBAHNE
cBeta. [Ipenomienue cBeTa. | COJTHEYHOTO M JIYHHOTO 3aTMEHUH.
3akoH npesioMJieHus cBeta. | MccienoBanve 3aBUCMMOCTH yriia
[TosiHOE BHYTpeHHEE OTpaXXE€HHsI CBETOBOTO JIy4ya OT yIja
OTpaK€HHE CBETA. naaeHus. M3ydyenue cBONCTB
Hcnonb3oBanue M300paKeHHs B TNIOCKOM 3epKalie.
BHYTPEHHETO OTPaKEHUS Habmronenue u 00bsICHEHHE OTIBITOB 110
B ONITUYECKUX CBETOBOIAX MOJIy4YEHUIO U300paKEHUI B BOTHYTOM U
BBINYKJIOM 3epkanax. HaGmonenue u
00BsICHEHHUE OIBITOB IO MPEIOMIICHUIO
CBETa Ha IPaHMIIEC PA3IMYHBIX
Cpell, B TOM YHCJII€ OIBITOB C TOJHBIM
BHYTPEHHUM OTPa’KEHUEM.
HccnenoBanue 3aBUCUMOCTH yTiia
IIPEJIOMJIEHUS OT yIJIa MaJeHUs
CBETOBOTO JIy4ya Ha IPAHULIE «BO3IyX—
crekno». Pacno3HaBaHue sBJICHUI
OTPaXXEHMsI U IIPEIOMIICHUS CBETA
B [TOBCE/IHEBHOM JKU3HU. AHAIIN3 U
00BsICHEHUE SIBICHUS] ONTUYECKOTO
Mupaxa. Pemenune 3anau ¢
MCII0JIb30BAHUEM 3aKOHOB OTPAKEHUS
Y IIPEJIOMJIEHUS] CBETA
JIMH3bI H JIuH3a, X0 1y4eu B JIUH3E. [Tony4yenue n300pakeHUI ¢ TOMOLIBIO
onTHYecKHe OnTnueckas cucrema. coOuparoniel U paccenBaroLIei JIMH3.
npuodopsI Onrtuueckue npuOOpHI: Onpenenenre GOKYCHOTO PACCTOSHUS U
(6 9) dboToanmapar, MUKPOCKOIT ONTHYECKOM CHUITBI COOMPAIONICH TUH3HI.
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U Teaeckol. I'1a3 kak
OITHYCCKAsI CUCTEMA.
bmmsopykocTh

U JAJIbHO30PKOCTh

AHanu3 ycTpoWCcTBa U MPUHIINIIA
JIEHCTBUS HEKOTOPBIX ONTHYECKHIX
npubopoB: (oToamnmapara, MUKPOCKOIIA,
teneckona (MC — Ouosorus,
aCTPOHOMUSI). AHAIU3 SIBJICHUI
OJIM30PYKOCTH U JAIbHO30PKOCTH,
npuHIuMIa aeicTeus oukoB (MC —
OMOJIOTHS)

Pazno:xenue
0eJI0ro cBeTa
B criekTp (3 u)

Paznoxenne 6enoro ceera
B cniekTp. OnbiTel HploTOHA.
CrnosxeHne CeKTpaJIbHbIX
uBeToB. Jlucnepcus cBera

Habmronenune mo pasnoxeHuro 6enoro
cBera B criekTp. Habmonenue u
00BsICHEHUE ONBITOB MO MOJIYYEHUIO
0eJIoro cBeTa MpH CIOKEHUH CBETa
pa3HbIx 11BETOB. [IpoBenenue u
00BsICHEHUE ONBITOB MO BOCIPUSATHIO
[[BETa IPEIMETOB NPU UX HAOIIOACHUN
yepes3 1IBETOBbIE PUIBTPHI (LIBETHHIE
OYKH)

Pa3znes 12. KBanToBbie siBjenns (17 4)

Hcnyckanue

U NOTIJIOLIECHH e
CB€Ta aTOMOM
(4 1)

OmnsiTel Pezepdopaa u
IJIaHeTapHask MOJIENb aToMa.
Monens atoma bopa.
Hcnyckanue u norioueHne
cBeTa aroMoM. KBaHTBI.
JIuHeityaTbie CIEKTPhI

OOGcyxenune 1ienu onbiToB Pesepdopaa
10 MCCJIEOBAHUIO AaTOMOB, BBIJIBIKEHHUE
THUTIOTE3 O BO3MOXKHBIX pe3yIbTaTax
OIIBITOB B 3aBUCHMOCTH OT
MIPEANOJIaracMoro CTpOSHHUS aTOMOB,
dbopmyIpoBaHUE BHIBOJIOB U3
pe3ynbTaToB ONbITOB. OOCYXKICHHE
MPOTUBOPEUYNI INIAHETAPHOW MOJIENIN
aToMa M OCHOBaHUM Jy1sl TunoTe3bl bopa
0 CTaIlMOHAPHBIX OPOUTAX IIIEKTPOHOB.
HabGnromeHue CriomIHbIX U JUHEHYATHIX
CIIEKTPOB M3JIYUYCHHUSI PA3THIHBIX
BemecTB. OOBSICHEHNE JTUHENYATHIX
CIIEKTPOB U3JTYYCHHS

Crtpoenue
aTOMHOTIO fpa
(6 9)

PannoaktuBHOCTH. AJb(a-,
Oera- U TaMMa-U3ITy4CHHUS.
CtpoeHue aToOMHOTO sipa.
Hyxnonnas mozaens
aTOMHOTO siapa. M3oTonsl.
PannoakTuBHBIC
npeBpaienus. [lepuoy
nojypacnaja.

JelicTBus paanoaKTUBHBIX
U3JIy4€HHI Ha )KUBBIE
OpraHu3Mbl

OO6cyx1eHrne BO3MOKHBIX THIIOTE3 O
MOJENsX cTpoeHus sapa. Onpenenenue
COCTaBa si/iep MO 3aJaHHBIM MacCOBBIM U
3apsAA0BBIM YHCIIAM U T10 TOJI0XKEHHUIO B
MEPUOINYECKON CHCTEME JIEMEHTOB
(MC — xumusi). AHaiIN3 U3MEHEHUs
COCTaBa si/ipa U €ro MoJIOKEHUs

B [IEPUOIMYECKOM cucTeMe MpH a-
paanoakTuBHOCTH (MC — xummus).
HccnenoBanue TpeKoB a-4yacTHUIL IO
rotoBbIM poTorpapusm. OOHapyx eHHe
U U3MEpEHHE PaJUallMOHHOTO (poHa C
MIOMOIIBIO JIO3UMETPA, OLIEHKA ero
MHTEHCUBHOCTH. AHAJIN3 OMOJIOTMYECKHX
U3MEHEHHH, MPOUCXOIAIIUX IO
NEHCTBUEM paJHOAKTUBHBIX U3ITyUEHUI
(MC — 6uomnorus). Mconp3oBanue
pPaZOaKTUBHBIX U3TyYEeHUN B MEIUIINHE
(MC — Guonorusi)

SnepHbie

SnepHble peakuu. 3aKOHBI

Pemienne 3aaa4 ¢ UCIIOJIb30BAHUEM
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peakuuu (7 4)

COXpaHEHUs 3aps10BOro U
MacCOBOI'O YUCEI. DHEprus
CBSI3M aTOMHBIX siziep. CBs3b
Macchl ¥ 3Hepruu. Peakuuu
CUHTE3a U JICIICHUS SIED.
Ucrounuku sueprumn CosHiia
U 3BE3/.

SInepHas sHepreTuka

3aKOHOB COXPaHEHHsI MACCOBBIX U
3apsI0BBIX YHCEN HA ONpeeICHUE
pEe3yIbTAaTOB SICPHBIX PEAKLUH; aHAIN3
BO3MO>KHOCTH MUJIH HEBO3MOXHOCTH
sanepHoit peakiuu. OneHka SHeprun
CBSI3HU SIZIEP C UCTIOIB30BaHUEM (DOPMYITBI
OlinmreiiHa. OOCyX/1eHHEe EPCIEKTUB
MCII0JIb30BaHUS YIIPaBIISIEMOTO
TepMosiiepHoro cunTe3a. OocyxaeHue
NPEUMYIIECTB U SKOJIOTUIECKUX
mpo0OJieM, CBSI3aHHBIX C SIEPHOU
sHepretukoit (MC — skoJiorust)

IoBTOpHUTEILHO-00001aIOIIMI MOAYJIb (9 4)

Cucremaru3zanus
U 00001IEHHNE
NMpeIMeTHOr0
colep KaHusI

H ONbITA
JAeSITeJILHOCTH,
NPUOOPETEHHOI O
NpH U3yYeHUH
BCEro Kypca
usukn

O60011eHne coepkaHus
KaXI0T0 U3 OCHOBHBIX
pasnenoB Kypca (pU3UKH:
MEXaHUYECKHUe, TeTIOBBIE,
3JIEKTPOMArHUTHBIE,
KBaHTOBBIC SIBIICHHUSI.
Hayunsb1it MeTO1 MO3HAHUS U
€ro peaau3anus B
buznyeckux
UCCJIEIOBaHUSIX.

CBs13b GUBHUKHY U
COBPEMEHHBIX TEXHOJIOTUH B
obnactu

nepeaayn nHpopManuu,
SHEpreTHKe, TPAHCIOPTE

Brinmonnenue yqaeOHBIX 3aJaHUH,
TPeOYIOMUX AEMOHCTPALIUU
KOMIIETEHTHOCTEH, XapaKTepU3yIOIINX
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

- IPUMEHEHUS TIOJTyUYEeHHBIX 3HAHUM JTsT
HAy4YHOTO OOBSICHEHUS

(bU3HYECKUX SBICHUN B OKPYXKAIOIIEH
MIPUPOJIE ¥ TIOBCETHEBHOM JKHU3HU, a
TaK)Ke BBISIBICHUS (PU3UYECKUX OCHOB
psiZia COBPEMEHHBIX TEXHOJIOTHIA;

- IPUMEHEHHS OCBOCHHBIX
SKCMIEPUMEHTAJIbHBIX YMEHUHN JJIs
uccleoBaHus PU3NYECKHUX SBICHUIL, B
TOM YHCJI€e JUIsl IPOBEPKU FMIOTE3 U
BBISIBJICHHS 3aKOHOMEPHOCTEH.
Pemenne pacuéTHbIX 33724, B TOM YHCIIE
[peoJIaraloifuX UCIOIb30BaHUE
buznyecKoil MOJieNTu U OCHOBAaHHBIX Ha
COJIep>)KaHUU PA3IMYHBIX Pa3IeioB Kypca
¢uzuku. BeinosnHenue u 3ammura
TPYIIIOBBIX WU UHIMBUTYyaTbHBIX
MIPOEKTOB, CBSI3AHHBIX C COJICPIKAHUEM
Kypca GU3NKu
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