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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1o (¢u3MKe Ha YpOBHE OCHOBHOIO OOLIero oOpa3oBaHMs COCTaBJIeHa Ha
OCHOBE IOJIOKEHUI 1 TpeOOBaHUH K pe3yJabTaTaM OCBOCHMs Ha yriyOJEHHOM ypOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIeNwu mnpenojaBaHus y4eOHOTO
npeamera «Pusukay.

Copnepxanue nporpaMmsl 10 (U3MKE HAIpPABICHO Ha YJOBJICTBOPEHHE MOBBIIIEHHBIX
3arpocoB OOYUAIOMIMXCS, CTPEMSIIUXCS K 0osee TIIyOOKOMY OCBOCHHIO (PM3MYECKHUX 3HAHUH, U
Ha (opMupoBaHME €CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH oOydarommxcs. B mporpamme mo
(Gu3uKe y4UTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC
OOO k muaHupyeMbIM JMYHOCTHBIM M METANpPEIMETHBIM pe3yjibTaTaM OOY4YeHHs, a TaKkKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAY4YHBIX Y4YEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO
o01ero o6pa3oBaHus.

[IporpammMa 1o ¢u3ukKe yCTaHaBIMBAET pacHpeieseHHe ydyeOHOro mMartepuaia 1o rojiam
oOyueHust (o KJjaccam), HpeAjaraeT MIPUMEPHYIO IOCIIEA0BAaTENbHOCTh HU3YYEHHS TEM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHUA NPEIMETHOrO COJEpKaHWs U Yy4y€Tre BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3JIaHMM paboueil mporpamMmsl 0 y4eOHOMY MpeIMETY.

dusmKa SABISAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIBKY (pH3MUEcCKue 3aKOHBI JIS)KAaT B OCHOBE INPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueil, actpoHoMueil U usnueckoit reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTHHY MHpa, TPEAOCTaBIsSET Haubosee sICHble 00pa3lpl NPHUMEHEHHs HAydHOTO METoJa
MO3HAHUs, TO €CTh CII0CO0a MOTYYEeHHUs JOCTOBEPHBIX 3HAHUH O MUpE.

OpnHa u3 rNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuliero oopa3oBaHuUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAYYHOW TPAMOTHOCTH W HWHTEpeca K HayKe Yy
oOyJaromuxcs.

N3yuenne ¢u3nkun Ha yriayOJE€HHOM YpOBHE MpeArojiaraeT YBEPEHHOE BIIAJICHUE
CJIEAYIONIMMHU KOMITIETEHTHOCTSIMU, XapaKTePH3YIOIIIMMH €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS;

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O HCCIIeIOBaHUS;

UHTEPIPETUPOBATh JIAaHHbIE M HCIOJb30BaTh HAy4HbIE J0KA3aTeNIbCTBA JUIS MOJTYYEHUS
BBIBOJIOB.

[lenmn wm3yueHwss (QU3UKKM HA YpPOBHE OCHOBHOTO OOIIETO OOpa30BaHHS ONpEACTICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peanu3ylOIUX OCHOBHBIE 00Ie00pa3oBaTebHBIE MPOTrPaMMBbI,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoin ot 3 nexadbps 2019 r. Ne [1K-4BH).

Llenu u3ydyenus GU3MKU Ha yrIIyOJIEHHOM YpOBHE:

pasBUTHE HMHTEpEeca U CTPEMJICHHS OOYyYaroIUMXCs K HAyYHOMY H3YUEHHUIO IMPHPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pasBUTHE MPEACTaBIEHUH O HAy4YHOM METOJA€ IO3HaHMA M (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MHMPOBO33PEHUS KaK pe3yjbTaTa M3y4yeHHUS OCHOB CTPOCHUS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (DH3HUKH;

dbopmupoBaHHE YMEHUN MPUMEHATh (PU3NUECKUE 3HAHUS U HAYYHBIEC JOKA3aTeNIbCTBA IS
00BSCHEHUS OKPYKAIOLIUX SIBICHUM;

dbopMupoBaHUe MpeNCTaBICHUM O poiu (DU3UKU AJIsi Pa3BUTHUSL JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3sBUTHE TPEJACTABIEHUI O BO3MOXHBIX cepax Oyaymed mnpodeccHoHaTbHON
NESTEIbHOCTH, CBSI3aHHOM C (U3MKOW, MOJIrOTOBKAa K JajbpHEileMy OOyYeHHI0O B 3TOM
HaIPaBIICHUU;

(dopmMHpOBaHKE TOTOBHOCTHU K JalibHEHIIEMY U3Y4EHHUIO (DU3UKH HA YTIyOJIEHHOM YpOBHE
B paMKax COOTBETCTBYIOIIMX Npoduielr 00ydyeHHus Ha ypOBHE CPEIHEro 00IIero oopa3oBaHus.

JlocTuxkeHne STUX IeNedl mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILETro
o0pa3oBaHus 00ECIeUnBACTCS PELICHUEM CIAEAYIONUX 3a/1a4:

npruoOpeTeHne 3HAHWKA O JUCKPETHOM CTPOCHHMH BEIECTBA, MEXAHWYECKHX, TEIJIOBBIX,
AIIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUSX;

npuoOpeTeHue YMEHUI aHaJIM3UpOBaTh U OOBICHATH (DU3MUECKHUE SBICHHS HAa OCHOBE
M3YYEHHBIX (PU3MUECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHHUsI PACUETHBIX U KAUYECTBEHHBIX 33a4, TPEOYIOUINX CO3TaHUS U
UCTIOJIB30BaHUST (PH3MUECKUX MOJENEeH, BKIIOYas TBOPYECKHE M MPAKTUKO-OPHEHTHUPOBAHHEIC
3a]a4u;

pa3sBUTHE HUCCIIEAOBATENCKUX YMEHHUM: HaAOII0AaTh SBJICHUS U HM3MEpATh (U3NUECKue
BEJIMYHMHBI, BBIABUTATh THUIOTE3bl W IMpEIaraTh SKCIEPUMEHTAIbHBIE CIIOCOOBI MX IMPOBEPKH,
IUTAHUPOBaTh W TIPOBOJMTH OIBITHI, OSKCIEPUMEHTAJIbHBIE HCCICOBAHNSA, aHAJIM3UPOBATH
MOJIy4YEeHHBIE JAHHBIE U JIeNIaTh BHIBO/IBI,

OCBOCHME MNpPHEMOB palboThl ¢ uHpOpMauuell (U3NYECKOro COJAEpXKaHMS, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTHKCHUSAX (GU3WKHA, WHTEpHpETalus W KPUTHYECKOE
OlICHMBaHHE NH(OPMALINN;

3HaKOMCTBO €O cepamu MpodeccCHOHANbHON AeATeNIbHOCTH, CBI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJOTMSIMUA, OCHOBAHHBIMHU HA JOCTHKEHHIX (PU3NUECKON HAYKH.

Ha wuzyuenune ¢usuku (yrnyOn€HHBI ypOBEHb) HAa YpOBHE OCHOBHOTO OOIIEro
oOpa3oBanus orBouTcs 340 gacoB: B 7 kiacce — 102 gaca (3 gaca B Hezgemo), B 8 kiacce — 102
yaca (3 gaca B Hefent0), B 9 kitacce — 136 yacoB (4 daca B HeZlemI0).

Pabouas mporpamma BKITIOYaeT B ce0s1 coiepikaHue 00ydeHus, IIaHUPYEMbIe pe3yIbTaThl
¥ TEMaTHYECKOE TUIAHUPOBAHNE.

Pabouas nporpamma opueHTHpOBaHA Ha y4yeOHbIE TOCOOUS:

. ®uzuka: y4ueOHWK ns1 7 Kiacca 00meoOpa3oBaTeNbHBIX YUYPEKIECHUNW: OCHOBHOE 0O0IIee
oOpaszoBanue [A.B. I'paues, B.A. IToroxes, A.B. CunuepctoB — 3-€ u3gaHue, nepecMorp., - M.,
Benrana-I'pag, 2019-319 c.

. ®u3uka: y4yeOHMK ans 8 Kiacca o0meo0pa3oBaTelbHbIX YUYpPEXKJIEHUI: OCHOBHOE oOliee
obpa3zoBanme [A.B. I'paues, B.A. Iloroxes, E.A. BumnskoBa — 3-e¢ u3ganue, mepecMorp., - M.,
Benrana-I'pag, 2019-319 c.

. ®usuka : 9 :kjacc : yueOHUK I yJamuxcsi 001meoopa3oBarenbHbIX opranu3anuii A.B. I'paués,
B.A. Tloroxes, IL.IO. Bokos. - e u3 ., crepeorun. - M. :Benrtana-I'pad, 2019. - 368 c. : un. -
(Poccwmiickuii yaeOHUK).



COJAEP)KAHUE YYEBHOI'O IPEJMETA «®U3UKA»
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®u3nka — HayKa O Ipupojie. SBIeHus NpUpoabl (3MEMEHTHI COAEPIKAHUS, BKIHOYAIOIINE
MEXIpPEAMETHbIE CBsI3U). DU3NYECKUE SIBICHUS: MEXAaHUYECKHE, TEIIOBBIC, JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeauuuHbL. PasMepHocTs. Epunuinbl ¢usnueckux BenuuuH. M3mepeHue
¢usnueckux BenuuuH. JTanoHbl. Pusmueckue npudopsl. llena npenenus. IlorpemrHocTh
u3mepenuii. [IpaBuna Oe3omacHoro Tpyna mpu pabore ¢ JTabOpaTopHBIM 000PYHAOBAHUEM.
Mexnynaponnas cuctema equHull. [lepeBo BHeCUCTEMHBIX eTUHUI] B enuHUIBl CH.

Kak ¢u3uka u npyrue ecrecCTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4YHBIN
METOJl TO3HaHMs: HaOJI0JEHHE, ITOCTAHOBKA HAay4yHOTO BOINPOCA, BBIABM)KEHHUE TIMIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
bu3HYECKUX SIBICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC SIBJICHUS.

®uznyeckue MpuUOOPHl U Mpolenypa MNPSMBIX H3MEPEHUH aHAJOTOBBIM M LU(POBBIM
puoOpoOM.

Jlabopamopuvie padomol u onvimel.

Omnpenenenne HeHbl JeJIeHUs MIKaIbl UK3MEPUTEIBLHOTO MpHOopa.

N3mepenne paccTOsTHUM.

W3mepenue mnomaan u 06bEMa. MeToa naneTku.

W3mepeHne BpeMeHH.

N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.

Omnpenenenue pasmMepoB MaibIX Tea. MeTon psiioB.

ITpoBenenne wuccienoBaHusl IO TPOBEPKE THIOTE3bl: JAIBHOCTh IOJETA IIAPUKA,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM 00JIbIle, YeM 0O0JIbIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeCHUS] O CTPOEHHUH BellecTBA.

CtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, X pa3Mepbl U Macchl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkeHune yacTul] BemecTBa. CBsI3b CKOPOCTH JBHXKEHHMS YacTUL[ C TEMIIEPaTypOM.
bpoynoBckoe nBwxkenue. Juddysus. B3auMosneiicTBue dYacTHil BeIIeCTBa: NPHUTSHKCHHE H
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOEGHHME Ta30B, JKUAKOCTEH M TBEPABIX
(KpucTaJuIM4eckux) Ted. B3auMocBs3b MeX1y CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JIBH>KEHUS.

Hab6mronenune nuddysun.

Habmionenue siBneHUil, OOBSCHSIOMMXCS MPUTSDKEHUEM WM OTTAJIKUBAaHUEM YaCTHUIL
BELIECTBA.

Jlabopamopuvie pabomsl u onvimel.

OrneHka 1MaMeTpa aToMa METOJIOM PSIIOB (C UCIoIb30BaHueM (potorpaduii).



OnpIThI 10 HAOIIOJEHUIO TEIJIOBOTO PACIIUPEHUS ra30B.

OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanuueckoe nBwxeHue. Ilyrtb u nepememienue. PaBHOMEpHOE M HEpaBHOMEPHOE
neuxeHne. CBoOOIHOE MajJeHHE KaKk HpUMep HEPaBHOMEPHOro MABMKEHHUS Ted. CKOpOCTb.
Cpenssist CKopoCTb ITPY HEPAaBHOMEPHOM JBMKEHUM. Pacy€r myTH v BpeMEHU IBUKEHUS.

['paduky 3aBUCHMOCTEH BEIMYHMH, OMMCHIBAIOIIMX JBWXKeHHe. OOmmue mnoHATUS 00
OTHOCHUTEJIbHOCTH ABMKEeHUs. ClI0)KeHHe CKOPOCTEN I T€Jl, IBHXKYIIUXCS apaJlIeIbHO.

SIBnenne wHepnuu. 3aKOH HHepUuHU. B3aumonencTBue Tell KAaK NPUYMHA W3MEHEHUs
CKOPOCTHM JABM)KEHHs Teld. Macca Kak Mepa MHEPTHOCTU Teja B IOCTYHATEIbHOM JBH)KEHHUU.
[TnotHOCTH BemiecTBa. CBA3h MIIOTHOCTH C KOJMUYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BELIECTBA.
Cwmecu u ciuiaBbl. [ToBepXHOCTHAS U TMHEHHAS IIOTHOCTb.

Cwia Kak XapakTepucTuka B3aumojencTBus Tten. Cunma ynpyroctu U 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JHUHAMOMETpa. SIBieHue TAroTeHus u cuwia Tsbkectu. Cuna
TSKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocth. CiokeHue Cuil, HallpaBJIEHHBIX IO
oHOU npsiMoil. PaBHozeicTBytomas cuit. Cuna TpeHus. TpeHue CKOJIbKEHUsI U TPEHUE MOKOS,
BsI3KO€ TpeHue. TpeHue B mpupoe U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tela.

N3mepenne ckopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.

HaGnronenue siBleHUs] MHEPLIUU.

Habmronenre n3aMeHeHus: CKOpoCTH IPU B3aUMOIEHCTBUH TEJl.

CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

CroxeHue cuil, HalpaBJIE€HHBIX 110 OJTHON TIPSIMO.

Jlabopamopuvie padomol u onvimel.

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JABM)KEHUs (IIapyKa B JKUAKOCTH, MOJENIU
AIEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).

OmnpeneneHue cpenHeill CKOPOCTH CKOJNbXEHHS Opycka WIM IIapUKa [0 HaKJIOHHOH
IJIOCKOCTH.

Omnpenenenue mIOTHOCTH TBEPIOTO TeNa.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHMOCTb pacTsKeHUs (nedopManuu) MPYKHUHBI OT
IIPUJIOKEHHOM CHJIBL.

OnbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT CHUJIbI IaBJICHUS
U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.

Hasnenne. Cuna nasinerus. CriocoObl YMEHBIICHUS U YBEJIMUYEHUs JaBlieHus. JlaBieHue
ra3a. 3aBUCHUMOCTbH JIaBIIEHUs ra3za oT 00bEéMa U TeMreparypsl. llepenada naBieHust TBEPIBIMU
TeJIaMH, )KUJAKOCTAMU U razamu. 3akoH [lackans. [[HeBMaTn4eckre MalvHBbl.

3aBUCHUMOCTb JIaBJIEHUS JKUJIKOCTH OT TJIYOMHBI TOTrpyKeHus. [uapocraTuueckuit
napagokc. Coobmaromuecs: cocyasl. [ uapaBnndeckue MexaHu3Mbl. Vcnoib30BaHHE BBICOKHX
JIaBJICHUM B COBPEMEHHBIX TEXHOJIOTUSX. Y CTPOMCTBO BOJOIIPOBOAA.

Atmochepa 3emnm u atmocdepHoe naBieHue. [IpuYuHBI CYIIECTBOBAHUS BO3IYLTHOM
o6omoukn 3emmu. OmbiTr Toppuyennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCUMOCTH
aTMOC(EepHOTo JaBJICHUS OT BBICOTHI HaJA YpoBHeM Mops. Ilpubopbl ans wu3MepeHus
aTMOC(EpHOTO JTaBICHUS.



JleticTBHE )XUIIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. YcClIOBUE BO3HUKHOBEHMS BBITAIKUBAIOLIEH (apXUMEOOBOI) CHIIBI,
noarekanue. [1nasanue Ten. Bo3ayxomiasanue.

Hemoncmpayuu.

3aBUCHUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATypBhl.

Ilepenaya naBneHus KUIKOCTBIO U ra3oM.

CooOmaromumecs COCyIbl.

I'mapaBanyeckuii mpecc.

[TposiBnenue neiicTBust aTMOCHEpPHOro JaBICHHUS.

Cudon.

3aBUCHUMOCTh BBITAJIKMBAIOMIEH CUJIBI OT 00bEMA MOTPYKEHHOW B JKUAKOCTh YaCTH Tela U
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLIEH CUJIbI BECY BHITECHEHHON HKUAKOCTH.

VYcnoBue nuaBaHus TeN: IUIABAHUE UM NOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEMN TEJa U AKUJKOCTH.

Jlabopamopnwsie pabomot u onvimeol.

HccnenoBanue 3aBHCHUMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYXKEHHOW B KUAKOCTDH
4yacTH TeJna.

Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B HKHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, IEWCTBYIOIIEH HA TEJIO B KUAKOCTH,
OT Macchl Tena.

OnBIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKMBAIOIIEH CUJIBL, AEMCTBYIOLIEH HA TEI0
B ’KHJIKOCTH, OT 00bEMa MOTPYKEHHON B KUAKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WIM KOHCTPYHPOBAHME JIOJKM M ONpPEIEJICHHE €&
IPY30I0ABbEMHOCTH.

Pa3nesn 5. PaGoTa m MoiHOCTB. JHeprus.

Mexanuueckas paboTa JIsl CUJI, HaIIPaBJICHHBIX BJIOJIb JIMHHUU NTepeMeleHusl. MOIIHOCTb.

[TpocTble MexaHM3MBI: pblyar, BOpOT, OJIOK, IIOJUCHACT, HAKJIOHHAs IUIOCKOCTH,
HOKHUYHBINA MexaHu3M. MoMeHT cuibl. PaBHOBecue poryara. [IpaBuno moMmeHToB. IIpuMenenune
nmpaBujia paBHOBeCHUs pblyara kK OJoKy. «3o1otoe mpaBmwio» wMexaHuku. KIIJ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannueckass sHeprus. KunHermdeckas W mnoTeHIualbHas 53Heprus. llpeBpamenune
OJIHOTO BHJIa MEXAHWYECKOM SHEPTUU B IpYroi. 3aKOH COXPAHEHHUs U MPEBPAILLEHUS SHEPTUU B
MeXaHHKE.

Hemoncmpayuu.

[TprMeprl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanue ycaoBUi paBHOBECHUS phlyara.

N3mepenne KII1/] HakTOHHOM IITOCKOCTH.

N3yueHne nmpaBuia psryara JUist OJABUKHOTO M HEMOBH)KHOTO OJIOKOB.

Omnpenenenne KI1J] moaBmKHOTO U HEMOIBUKHOTO OJIOKA.

Omnpenenenue paboOThl CUIIBI YIIPYTOCTU MPH MOABEME TPY30B MPU MOMOUIM MOJBUKHOTO
OJ0Ka.

M3yuyenue 3aK0Ha COXPAHEHUST MEXaHUYECKOU DHEPIUH.



8 KIIACC

Pa3nes 6. TenJioBble siBJIeHUs.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpHUH CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJI. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPIOTO, )KUJIKOIO U ra3000pa3HOro cocTosiHUM BelecTBa. Kpucramumueckue u
amop¢ubie Tena. ['padeH — HOBBIM MaTepHan JJisi HOBBIX TEXHOJOTHH. TEeXHOIOTHH MOTydeHUs
HCKYCCTBEHHBIX ajma30B. OObSICHEHHE CBOMCTB Ia30B, *KHUAKOCTEH M TBEPIBIX TEJl HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETHUECKOW Teopuu. [IoBepXHOCTHOE HaTsSKEHUE, CMAayUMBaHUE,
KallWJUISIpHBIE sBJICHUS. TelioBoe pacIIMpeHHe M C)KaTHE. 3aBUCUMOCTb JIaBJICHMS Ta3a OT
00BEMa, TeMIieparypsbl.

Temneparypa. CBsi3b TemmepaTypbl CO CpeJHEH KHUHETHYECKON 3HEepruer TerjaoBOro
JBUKEHHUS yacTull. TemneparypHble IKaJIbI.

Buytpennsas sHeprus. CrocoObl M3MEHEHMsI BHYTPEHHEH SHEpruu: Teronepenaya u
coBepluieHure padboThl. Byl Teronepenayn: TEmIONPOBOIHOCTb, KOHBEKIINS, N3TyuyeHue. Buibl
TEIUIoNEepeIaun B IPUPOIe U TexHuke. HeoOpaTuMOCTh TETIOBBIX MPOIIECCOB.

KonnuecTBo TEmnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH U TEerioBoOe
paBHoBecue. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro OanaHca.

[InaBneHue U OTBEpJEBaHUE KPUCTAIUIMUECKUX BEIIECTB. YJ€JIbHAs TEIJIOTA IUIaBJICHUS.
[TapooOpa3oBanne u  koHzaeHcanusi. Mcmapenume. Kunenme.  YgaenbHas — Termsora
napooOpa3zoBaHMsa. 3aBUCUMOCTb TEMIEpaTypbl KHIIEHHS OT aTMoc(hepHOro JaBJCHUS.
HacpimenHsblil 1 HeHaChIEHHBIN Map. BiaxxHOCTh BO3AyXa.

OHeprus TomMBa. Y iejbHasi TeMJI0Ta CrOPaHUs.

[Tpuniunsr pabotsl TeruoBblx aAsurateneil. KIIJ[ TemmoBoro nsuratens. TemioBbie
JBUTATEIIN U 3allUTa OKpY’Karole cpepl. TemnoBele NOTEPU B TEIIOCETSX.

3aKOH COXpaHEHMsI U IPEBPALICHHS SJHEPTUN B MEXAaHUYECKUX U TEIUIOBBIX Ipoleccax.

Hemoncmpayuu.

Habnronenue GpoyHOBCKOTO ABHKEHHMSL.

HaGmronenue nuddysun.

HabGmronenne sBIEHUI MOBEPXHOCTHOIO HATSDKEHUS, CMAuMBaHMS M KalWUISIPHBIX
SIBJICHUU.

HabmrofeHue TenaoBoro pacimpeHus Teil.

M3MeHeHue 1aBiIeHHs ra3a Mpu U3MEHEHUH 00bEMa M HarpeBaHUU WIIHA OXJIAXKICHHUH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Buasl Terionepenayn.

OxJaxJieHe Ipu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMU CUJIAMHU.

CpaBHEHHE TETUIOEMKOCTEN Pa3JINYHBIX BEIECTB.

HaOmronenne Kumeuns.

HabmioeHne nocTosHCTBA TeMIIepaTyphl U MIaBJICHUH.

Mogenu TerioBBIX ABUTATEIIEH.

Jlabopamopnwvie padbomot u onvimol.

OnbITI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OnbITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

W3mepenne Ttemreparypsl IpH IOMOILIM SKUIKOCTHOIO TEpPMOMETpa U JaTyuka
TEMIIEpaTypBhl.



OnbITh! 10 HAOIIOAEHUIO TEMJIOBOTO PaCIIUPEHUs ra30B, KUIAKOCTEH U TBEPABIX Tell.

Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

HccnenoBanue 3aBUCUMOCTH J1aBJIEHUS BO3/yXa OT €ro 00bEMa U TEMIIEPATYpBHl.

[IpoBepka rumore3pl JUHEMHOM 3aBUCHUMOCTH JUIMHBI  CTOJOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.

Habmronenne u3MeHeHMs BHYTPEHHEM SHEPruM Tejla B pe3yibTaTe TEIUIONepeaauu U
paboOThI BHEUTHUX CHIL

HccnenoBanue siBJIEHUS TEIJIOOOMEHA NPU CMEIIMBAHUM XOJOJHON U ropsiueii BOJbl.

OnpezneneHyue KOJIMYECTBA TEIJIOTHI, MOTYYEHHOTO BOIOM MPH TEIUNIOOOMEHE C HarpeThiM
METAIIMYECKUM LIUINHIPOM.

Omnpenenenne MOIHOCTH TEIUIOBBIX NTOTEph (3akoH HproToHa-Puxmana).

Onpenenenue ynenbHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. JIBa poja 2JIEKTpUYECKUX 3apsioB. B3aumonelcTBue 3apsyKEHHBIX
ten. 3akon Kynona.

Onexkrpuueckoe mnose. Hanpsx€HHOCTh 3nekTpuueckoro noss. [lpuHnun cyneprno3uuuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu a5eKTpUYEeCKUX 3apsioB. DJIEMEHTAPHBIA 3JeKTpuueckui 3apsan. CrpoeHue
atoMa. [IpOBOJHUKM, NUANEKTPUKH U TOIYHPOBOJHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOIO
3apsaa.

ONEKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHukm
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUUYECKOrO0 TOKa (TEIIOBOE, XWMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U ra3ax.

Onekrpuueckas nemnb. Cuia Toka. DIEKTPUUEeCKoe HalpshKeHne. AMIEpPMETP U BOJIBTMETP
B IIENIM NIOCTOSTHHOTO TOKa. COMpOTUBIIEHNE NPOBOJIHUKA. Y IENIBHOE CONIPOTHBIICHUE BEIIECTBA.
3akoH Oma juig yuyacTtka nend. IlociaenoBaTenbHoe U mapajuieNnbHOE COEAUHEHNE IPOBOIHUKOB.
O/1C B nenu nocrosiHHOro Toka. 3akoH Oma s monHoi nenu. ITpasuna Kupxroda. Pacuér
MIPOCTHIX JIEKTPUYECKUX Lenel. HennmHenHple 2J1eMEHTHI.

PaboTa n MOIIHOCTB JEKTpUUEecKOro Toka. 3akoH Jxoynsg-JleHna. DnexkTpuyeckue enu
U TIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocTostHHpIE MarHuThl. B3amMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe moue.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
anekTpudeckoro Toka. OneiT Ammnepa. IIpuMeHeHne aeKTpoMarHuToB B TeXHHKE. JlelicTBue
MarHMTHOTO IOJII Ha NPOBOAHMK ¢ TOKOM. Cuia AMIiepa U OIpEAETeHHE €€ HallpaBJICHUS.
ONEeKTpOoABUTaTENb IMOCTOSHHOTO TOKa. Vcmoib30BaHUE 3JIEKTpOABUTATENed B TEXHHUYECKHUX
YCT-pOMCTBAxX U Ha TPAHCIIOPTE.

Oneitel  @apagnes. SIBneHue  anekTpomMarHuTHOW  wHAykuuu. IlpaBuino  JleHna.
OnekrporerHepatop. CrnocoObl TOMYyYEHHUS DIICKTPUUYECKOW DSHEPruu. OJNEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX MCTOYHHMKAX JHEPIUU. DKOJOTHYECKHE MPOOIeMbl 3HEpPreTHKH. TOIMBHBIE
9JIEMEHTHI U AIEKTPOMOOHIIH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poza aNEeKTPUYECKUX 3apAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.



Y CTpolCTBO M ACHCTBUE DJIEKTPOCKOIIA.

DneKTpocTaTUuecKast UHIYKIIHSL.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.

MopenupoBaHue CHJIOBBIX JIMHHA JJIGKTPUYECKOTO TIOJII C TOMOIIBID OyMasKHBIX
CYJITaHOB.

[IpOBOJHUKY U TUBIEKTPHUKH.

W CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pas3psa.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3MepeHne 37eKTpUYeCcKOro HarpsHKeHUsT BOJIBTMETPOM.

Peocrar u MarasvH cCOmpOTHUBIIEHUM.

BzanMmoneiicTBHE MOCTOSHHBIX MAarHUTOB.

MogennpoBaHre HEBO3MOKHOCTH Pa3/IeiCHUs TOJI0OCOB MarHUTA.

MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.

Onebitel @apages.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomuvt u onvimel.

OnbITH MO HAOTIOIEHUIO DNIEKTPU3AIIMU TeJl IPU COMPUKOCHOBEHUH U MHAYKIIUEH.

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAIEKTPUKH.

COopKa 1 UCIIBITAaHUE YIIEKTPUUYECKOMN T[EMH TOCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, TIPOTEKAIOIIETO YEPE3 PE3UCTOP, OT HAIIPSHKCHUS
Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIIEHHS MTPOBOJIHUKA
OT €r0 JJTMHBI, TJIOIIA/IA TTONIEPEUHOT0 CEYEHUSI U MaTepHaa.

Ornpenenenne yaeIbHOTO COMTPOTUBIICHHS IIPOBOIHHKA.

[IpoBepka mpaBuiia CIOKEHHUS HANPSHKEHUW MPU TMOCIEAOBATEIbHOM COEIUHEHUU JIBYX
PE3UCTOPOB.

[TpoBepka mpaBwmIa 7151 CUIIBI TOKA TP MApaJICIBHOM COSTMHEHUH PE3UCTOPOB.

Onpenenenrie 3/]C 1 BHyTpEHHETO COMPOTUBIIEHUS] ICTOYHUKA TOKA.

[TpoBepka mpasun Kupxroda.

[IpoBepka BbinoHEHUs 3akoHa OMa U1l TOJTHOM LIeTH.

N3yuenne  BOJBTAMIIEPHBIX  XapPAKTEPUCTHUK  HEIMHEWHBIX  DJIEMEHTOB  (JIaMIIbI
HaKaJIMBaHUS WM MOJTYIPOBOJHUKOBOTO JTHO/IA).

Omnpenenenue pabOTHI AMIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

OrnpezenieHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.

Onpenenenne KIIJ[ narpesarens.

HccrnenoBanne MaroiuTHOTO B3aUMOJCHCTBHUS IIOCTOSTHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TIOJISl IIOCTOSTHHBIX MAarHUTOB TP UX OOBbETUHEHUH U Pa3eliCHUH.

HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



OnbIThl, TEMOHCTPUPYIOIINE 3aBHCHUMOCTh CHJIBI B3aUMOJEHCTBUS KAaTYIIKH C TOKOM M
MarHuTa OT CWJIbl M HaIpaBJIEHUs TOKA B KaTYIIKE M OT HAIM4YUs (OTCYTCTBHUSA) CEpIACYHUKA B
KaTyILKE.

N3yuenue aeicTBUSA MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

KonctpynpoBanue u nusydenue paboThl 2JIEKTPOIBUTATEIS.

N3mepenne KIIJ[ anekTpoaBUraTeIbHONM YCTaHOBKHU.

OnbITBl 1O HKCCIACAOBAHUIO SBJICHHUS JJIEKTPOMArHUTHOM WHIYKIMU: HCCIEAOBaHUE
VM3MEHEHUH 3HAYEHUS U HaIllPaBJIEHUSI MHAYKIMOHHOTO TOKa.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBuxkeHHe. MarepuanbHas Touka. CrocoObl OMUCAaHUS MEXaHHUYeCKOro
JIBUOKEHUS: TaOMU4HbIN, rpadudeckuil, aHanutuueckuit. Cuctema orcyéra. OTHOCHUTENHHOCTD
MEXAHUYECKOTO JIBHIKEHUS.

BekropHbIle BEIWYMHBI, ONEPAallMM C BEKTOpaMH, IIPOCKUMU BeKTopa. Pammyc-BekTop
MaTepualbHOM TOYKH, IEPEMEILIEHUE Ha IJIIOCKOCTH. PaBHOMEpHOE PSIMOIIMHENHOE JBUKEHUE.
HepaBHomepHoe mnpsmonuHeliHoe aBuxeHue. CpeloHsss M MIHOBEHHass CKOpPOCThb Tella IpHU
HEPaBHOMEPHOM JIBH)KEHUU.

VYckopenue. PaBHOyCKOpEHHOE MNPSMOJIMHEHHOE [IBUKEHUE. YCKOpEHUE CBOOOIHOIO
nagenus. Oneitel [Nanunes.

I'paduueckas uHTEpHpeTaMs YCKOPEHHS, CKOPOCTH, IPOWICHHOTO MYTH U MepeMEIeHUs
JUISL IPSIMOJIMHEITHOTO JIBUKEHMUS.

JIBukeHue tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBrKEeHME N0 OKPYKHOCTH. JIMHENHas CKOpOCTh, yIJIOBas CKOPOCTb, IEPUOJ] M 4acTOTa
oOpalleHus MpU PaBHOMEPHOM JIBUKEHHH IO OKPYXHOCTH. CKOpPOCTh M YCKOpEHHE IpHu
JBUKEHHUH 110 OKPY>KHOCTH.

Bekrtop cunbl. PaBHOA€CTBYIOIIAS CUJIA.

Ilepsbiit 3akoH HerotoHa. Bropoi 3akon Hetorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3ULUU CHIL.

Cwia ympyroctu. 3akoH ['yka. Cuia TpeHHs: cujla TPEHHUS CKOJIBKEHHS, CHJIa TPEHHS
nokost, Ipyrue Buasl Tpeuus. Koaddunuent tpenus.

JIBr>KEeHME Te 110 OKPYKHOCTH 0] JEHCTBUEM HECKOIBKUX CHIL.

3akoH bepHymu u noabEMHas cuiia kpbuta. COBpEMEHHBIE JIETATENbHBIE allllapaThl, Cyaa
Ha TOJBOAHBIX KpPBUIbSIX, aHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWISAX. [IBMkeHHe moe3na Ha
MarHMUTHOM MOJYIIKE.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTeHUs. J[BU)KEHUE Te BOKPYT I'PaBUTALMOHHOIO
neHTpa (B ToM ymcie miaHet Bokpyr Connua). [lepBast kocmudeckast ckopocts. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOMIOTHO TBEPAOE Teo. PaBHOBecre TBEpIOTO Tena
C 3aKpEIUIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynec tenma. M3meHenwe wummynbca. HMmnynbc cuibpl. YOpyroe u  HEYNpyroe
B3aUMOJICHCTBUE. 3aKOHBI U3BMEHEHUS U COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUIKEHHUE.

Mexanudeckas paboTa U MOITHOCTh. PaboTa cmil TsDKECTH, YNpyroctd, TpeHus. CBs3b
sHepruu u pabothl. [loTeHUManbHas >HEpPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToreHunanbHas sHEPrUs cxaTtoi npyxkuHel. Kunetnueckas sHeprus. TeopemMa 0 KHHETHYECKON
SHEPIruM. 3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON SHEPTUU.



Hemoncmpayuu.

HaburoneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIbHO Pa3HbIX TEJl OTCUETA.

CpaBHeHue NyTeil U TpaeKTOPUI IBUKEHUS OJTHOTO U TOT'O YK€ TeJIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

H3mepeHune ckopocTy U YCKOPEHHUSI IPSMOJIMHEHHOTO TBUKEHUSI.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

Habumronienne ABM>XeHUs Tesa 0 OKPYKHOCTH.

Habmoienne MexaHHYeCKHUX SBJIEHUH, MPOUCXOSAIIMX B cuUcTeMe oTcuéra «Temexka
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENIbHO KabuHeTa (PU3HUKH.

HaGmronenne paBHOBecHs Tel, CBOOOJHOTrO TMajeHUs, KojcOaHusT MasTHUKA B
MHEPLHAIbHBIX CUCTEMAaX KaK IOJTBEPKICHUE PUHIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHHS TeJla OT €r0 MacChl U JICHCTBYIOIIEH HA HETO CUJIBL.

Habmroienue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU Tell.

M3meHeHune Beca Teja Npu YCKOPEHHOM JBUKEHUU.

Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBHAN TEIL.

[TpeoOpazoBaHus SHEPTUH MPU B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca MPH a0COMOTHO HEYIPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMITyJbca IPU YIPYTOM B3aUMOJEHCTBUH.

Habumronenne peakTHBHOTO JBUKEHHUS.

CoxpaHeHue 3Hepruy npu CBOOOIHOM MaJACHUU.

CoxpaHeHue 3Heprun Npy JBUKEHUH Tela M0 JEHCTBUEM NIPYKUHBL.

Jlabopamopnuvie padbomot u onvimol.

KoHncTpyrpoBanue Tpakrta AJis pa3roHa U JajbHEHIIero paBHOMEPHOrO JBUKEHHUS ILIaphKa
WJIH TEJIEKKH.

OmnpeneneHnue cpeAHeld CKOPOCTH CKOJBXEHHUS Opycka WM JBWKEHHs LIapuKa I10
HAKJIOHHOM INIOCKOCTH.

OnpeneneHne YCKOpEHHs Tela IpU PABHOYCKOPEHHOM JIBJKEHHUM II0 HAaKJIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU INPU PABHOYCKOPEHHOM JBMKEHUHU 0Oe3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka rumoTe3sl: €Ciu NpU PaBHOYCKOPEHHOM ABMKEHMM 0€3 HayaJlbHOM CKOpPOCTH
IIyTU OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanue ABMKEHUS Tesa, OPOIIEHHOTO MOJT YIJIOM K TOPU30HTY.

HccnenoBaHue 3aBUCMMOCTH CHIIbI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JTaBJICHMS.

Omnpenenenne korhuueHTa TPEHUS CKOJIbKEHHS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B NPYKUHE, OT CTENEHU
nedopMaluu NpyKUHBI.

Onpenenenne pabOTBl CHUJIBI  TPEHHUS TPU PABHOMEPHOM JBMKEHHHM Tella IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI YOPYTOCTH IMpHU MOIBEME TIpy3a C HCHOJIH30BAHUEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

Pa3znen 9. Mexann4yeckue Koj1e0aHUA ¥ BOJHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHM KOJEOaHMM: MEPHOJ, 4acToTa,
ammuTyaa. I'apmonnueckue koneOanus. 3aryxaronme Konebdanus. BelHyXIeHHbIE KOleOaHuUs.
Pe3onanc.



MarteMaTuuecKuii ¥ IPY>KUHHBIN MasTHUKH. [IpeBpaiienne sHeprun mpu KosiedaTeIbHOM
JBUKECHHH.

Mexanuueckue BoJHBL IIpomonbHble M mornepedHble BOJIHBIL. CBOWCTBA MEXaHUYECKUX
BOJIH: HHTepdepeHuus u audpakuusa. [[nvHa BOJHBI U CKOPOCTh €€ PpPacHpOCTPaHEHUS.
Mexanudeckre BOJIHBI B TBEPJOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. PacnipocTpanenue u oTpakeHue 3ByKa. I pOMKOCTb 3ByKa U BbICOTa TOHA. Pe3oHaHc
B akyctuke. MH]pa3Byk u ynbpTpa3Byk. lcmonb3oBaHue yIbTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTHSIX.

Hemoncmpayuu.

Habmonenue xonebanuii Tex moJ1 ASUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmtoienue BeIHYXIEHHBIX KOJIeOaHHUI U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Ha6mronenne nuaTepdepeHum u qudpaKkiiuy BOJH Ha TOBEPXHOCTH BOJIBI.

Habumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnwsie pabomot u onvimeol.

Omnpenenenue 4acToThl U Ieproia KoiaeOaHUH MaTeMAaTHYECKOr0 MAasiTHUKA.

Omnpenenenne 4acToThl U Iepro/ia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui rpy3a Ha HUTH OT JAJTUHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TEpHOAA KoJeOaHUH NPYKUHHOIO MAasTHHUKAa OT MaccChl
rpysa.

[TpoBepka HE3aBUCUMOCTHU Meproia KoyiedaHui rpy3a, MOABEIIEHHOTO K JIEHTE, OT MaccChl
rpysa.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb IEpHO/ia KOJIeOaHUH NMPYKUHHOTO MasiTHUKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.

N3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHHUTHBIC BOJIHBI.

ONEKTPOMarHUTHOE NOJIE. JJIEKTPOMAarHUTHbIE BOJHBL. (CBOWMCTBA 3JIEKTPOMAarHUTHBIX
BoJH. lIkana 31eKTpoMarHuTHbIX BOJH. Vcronb30BaHUe 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
cBs3u. Paguonoxanus. KocMuueckas cBs3b.

OnexkTpoMarHuTHas mpupoaa cBera. CkopocTh cBeTa. BoiHOBBIE CBOICTBa CBeTa:
uHTEephepeHIMs U AUDPaKIHSL.

Hemoncmpayuu.

CBoIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.

Wutepdepentus u audpaxiys cBeta.

Jlabopamopuvie pabomul u onvimel.

W3ydeHne CBOMCTB 3J1€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIIBHOTO TenedoHa.

[TpoBenenHue ONMBITOB IO HAOIOIEHNIO HHTEp(EepeHIINH U TU(PAKINN CBETA.

Pa3znen 11. CBeToBLI€e IBJICHHUS.

JlyueBast monens cBeta U reomerpuueckas onrtuka. Mcrounuku csera. IIpsmonuneliHnoe
pacnipoctpanenue cBera. 3atMeHusi CosHna u Jlynel. Otpaxenue certa. Ilmockoe 3epkaino.
3akoH oTpaxeHus cBera. [locTpoenne n3o0paxeHuil, CQOPMUPOBAHHBIX 3EPKATIOM.

IIpenomnenue cBeta. 3akoH mpenomieHus cBera. llomHoe oTpaxeHue cBera.
Hcnonp30BaHnE OJTHOTO OTPAXKEHMS B ONTHYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS! CBSI3b.



Jlunza, xon nyuedr B numH3e. dopmyna ToHKOW nuH3BL IlocTpoeHune H300paKeHUH,
c(OpPMHUPOBAHHBIX TOHKOH JMH30HM. OnTHuYeckas cucrema Qoroanmnapara, MHKPOCKONA U
Teneckona. I'na3, kak onTuueckas cuctema. bin3opykocTs U 1anbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CeKTpaIbHbIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Toryuenue n300pakeHUi B INIOCKOM 3€pKaie.

IIpenomiuenue ceera.

OrnTuyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tonryuenue n300paxeHU ¢ TOMOIIIBIO JINH3.

[Mpunun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

Mogenn ria3sa.

Pasnosxenue 6emoro cBera B CHEKTP.

[Tosryuenue 6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwsie padbomot u onvimol.

HccenenoBanue 3aBUCUMOCTH yIJIa OTPAYKEHUS CBETOBOIO JIyda OT yrija HaJeHHus.

N3yueHne cBOMCTB N300paXKeHNs B TUIOCKOM 3€pKalie.

HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMJICHHMS OT yIJia IMaJIeHUus CBETOBOTO Jyda Ha
IPaHULIE «BO3IYX—CTEKIION.

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Onpenenenue GOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIbI COOMpAOIIE JINH3BI.

OnBITHI MO Pa3JI0KEHNIO OEJI0ro CBETa B CIIEKTP.

OnpIThl MO BOCHPUSATHIO I[BETA MNPEAMETOB IpPU HX HAOMIOACHUHM 4Yepe3 IBETOBBIE
(GUIBTPBI.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pesepdopaa u nmnanerapuas moaens aroma. Mogens atoma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
HyxnonHnas wmognens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpeBpamieHus. llepuon
noJypacrnaaa aToMHbIX sfep. JlefcTBHE paauMOaKTUBHBIX M3JIYYEHUN Ha JKUBBIE OPTaHU3MBI.
3anmTa OT paAMOAKTUBHOTO U3Ty4YCHHUS.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounuku
sHeprun ConHna u 3BE3NM. SnepHas sHepreTuka. DKOJIOTHYECKHE TPOOJIeMBbl SACPHON
SHEPreTHKH.

Hemoncmpayuu.

CreKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4yHbIX T'a30B.

CnekTp Bogopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYYCHUH.

Perucrpanus nznydeHus: IpUpOAHBIX MUHEPAJIOB U IMTPOTYKTOB.



Jlabopamopnusie pabomul u onvimot.

HaburoieHne CIuIomHbIX U JIMHEHYAThIX CIIEKTPOB U3IY4ECHHUS.

HccnenoBaHue TPEKOB: HU3MEPEHUE DSHEPIUM YacTULBI 1O TOPMO3HOMY IHyTu (1O
dboTorpadusm).

N3mepenue painoakTUBHOro (hoHa.

IToBTOpHTEIBLHO-0000 AN MOLYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEeNHA3HAYEH [UIi CHUCTEeMaTHU3aluu |
0000111eHUs TPEAMETHOTO COJIEPKAHUSL U ONbITA JIEATEIbHOCTH, IPHOOPETEHHOTO NPH U3yYEHUU
BCEro Kypca (U3MKU yriIyOJEHHOIO YpOBHs, a TaKkKe s IOJArOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY PK3aMeHY 0 (U3HKE.

B nponecce u3yuenuss J7aHHOrO MOJYJISl PEATU3YIOTCS U MOJIY4alOT JajbHENIIee pa3BUTHE
yueOHble JeicTBUsA, oOecleuynBalomUe JOCTHKEHHE NPEIMETHBIX M  MeTalpeIMeTHbIX
pe3ysibTaToB 00y4eHus, (GOPMHPOBAHHUE ECTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: OOBSICHEHUE U
OIMCAHKE SIBICHUI Ha OCHOBE NMPUMEHEHUs (PU3NIECKUX 3HAHHIA, UCCIICAOBATEIBCKUE ACUCTBUS
(BBIABMKEHHME TMIIOTE3, IOCTAHOBKA €M U IUIAHUPOBAHUE HCCIICIOBAHMSI, aHAINU3 JIAHHBIX U
HOJIy4EeHHE BBIBOJIOB).

[TpeanoururtensHoi  (GopMOil OCBOEGHUS MOIYJS SBISETCS MPAKTUKYM, Iporpamma
KOTOPOT'O BKJIFOYAET:

pelieHue 3aaad, OTHOCSAIIMXCS K Pa3IUYHBIM pa3liesiaM B TeMaM Kypca (HU3HKH, B TOM
qucie 3aa4, MHTEIPUPYIOIIUX COJIEpyKaHUE PAa3HbIX Pa3JIeNoB;

BBINOJIHEHHE J1Ta00OPaTOPHBIX pabOT M OMBITOB (BKJItOYask pabOThI U OMBITH U3 MEPEUHEN K
paszenaM Kypca) B YCIOBHSIX CaMOCTOSTEIbHOTO IUIAHWPOBAHMSI IPOBEACHMSI UCCIIECIOBAHMUS,
BbIOOpA 1 00OCHOBAHHUS METOJ1a U3MEPEHUSI BETUUMH, COOPKU IKCIIEPUMEHTAIbHON YCTaHOBKU;

BBINOJIHEHHE MTPOOJIEMHBIX 3aJaHUH IPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa (3a1aHus 1o
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH), B TOM UHUCJIE 33/IaHUI C MEXITPEIMETHBIM COJIEPKaHUEM;

paboTy HaJx TpPYNNOBBIMH WM HMHAWBUIYAJIbHBIMH MPOEKTaMH, CBSI3aHHBIMH C
coJiepykaHueM Kypca QU3HKH.

N3yueHre MOBTOPUTEIbHO-0000IIAIOIEro MOAYNIS MOXKET 3aKaHUYMBATHCS MPOBEICHUEM
JIMarHOCTUYECKOM paboThl 3a Kypc (QU3UKU YriayOJE€HHOrO YpOBHS, BKJIIOYANOLIEH 3aaHus
Pa3HOTO YpOBHS CIIO)KHOCTH. Pe3ynbTaThl BBINOJHEHUS AMArHOCTUYECKOM paboThl MOTYT
MOKa3bIBaTh CTENEHb TOTOBHOCTH 00YYaIOIIMXCSl K OCHOBHOMY I'OCY/IapCTBEHHOMY AK3aMEHY 1O
¢u3uke, a TaKXkKe CBUACTENbCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAyYHOH
IPaMOTHOCTH.



[INIAHMPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O [TPEJIMETA «®U3UKA»
JIMYHOCTHBIE PE3YJIBTATHI

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA Y
oOyuaromerocst 6yayT c(hopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B YACTHU:
o I)nampuomuueckozo éocnumanus:

MPOsIBIICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (pu3mueckon
HaAyKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUHCKUX YUEHBIX-(DU3UKOB;
®  2)eparxcoanckozo u OyXo06HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAYMMBIX U dTUYECKUX
po0JieM, CBSI3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

OCO3HaHHE BaXXHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;
®  3)Icmemuuecko2o 60CHUMAHUA:

BOCTIPUATHE ICTETUYECKHX KayecTB (PU3MUEeCKOW Hayku: €€ TrapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHHYHOCTH;

e 4)yennocmu Hay4HO20 NOZHAHUA:

OCO3HAHHE [EHHOCTH (PU3MYECKONW HAyKW KaK MOIIHOIO MHCTPYMEHTa TO3HAHHS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

OpUEHTAIMsl B JIEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPO/IBI;

pa3BUTHE HAYYHOU JTFOO03HATEILHOCTH, MHTEpPECA K UCCIIEA0BATEIBCKOM JISATEIIBHOCTH;
®  5)dhopmuposanusa Kynomypul 300p06ba U IMOYUOHATLHO20 OAZONOTIYUUA:

OCO3HAHME IICHHOCTH 0€30MMacHOTO 00pa3a >XKM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXKHOCTH TIPABHII O€30MAaCHOTO MOBECHNUS Ha TPAHCIIOPTE, HA I0POTax, C AIEKTPUUECKUM
U TETUIOBBIM 000PYZOBaHHUEM B JOMAIIHHUX YCIOBUSX;

c(hopMUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHKWE CBOETO MpaBa Ha OMIMOKY U TaKOTO
JKe TpaBa y JPyroro 4ei0BeKa;
® 6)mpyooeozo éocnumanus:

AKTUBHOE y4YaCTHE B PEIICHUH MPAKTUYCCKUX 3a/ad (B paMKax CEMbH, 00pa30BaTeIbHOU
OpraHu3aIy, ropojia, Kpasi) TEXHOJIOTHUECKONH M COI[MAIbHON HAMpaBICHHOCTH, TPEOYIOMINX B
TOM YHUCIe U GU3NUECKUX 3HAHHIA,

HWHTEPEC K MPAKTHICCKOMY U3YICHHIO TIPOPECCH, CBSI3aHHBIX ¢ (DH3UKOI;
®  7)IK0102UYECKO20 60CRUMAHUA:

OpHEHTAIMsl Ha TpPUMEHEHWE (U3NYCCKUX 3HAHWUH JUIS pelIeHHs 3a7ad B 00JiacTh
OKpYXKAaroIIe CpeJibl, TUTAHUPOBAHUS IMOCTYITKOB M OIEHKH WX BO3MOXHBIX ITOCICICTBUHN IS
OKPYXKArOIIeH Cpeibl;

OCO3HaHUeE TI00aTBLHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U IMyTel UX pPelieHus;
® 8)adanmayuu K UIMEHAIOWUMCA YCOBUAM COUUATLHOU U RPUPOOHOIL CPEObL:

MOTPEOHOCTh BO B3aUMOJICHCTBUU TIPU BBHIMIOJTHCHHH WCCIICIOBAaHUH H  MPOCKTOB
(U3HYECKON HANIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JIPYTHUX;

MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITeIbHOCTD;

NOTPEOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHWH, YMEHUH (POPMYTUPOBATH HIIEH, TIOHSTHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

oco3HaHue AePHUIIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETCHTHOCTEH B 001aCTH (PU3UKH;

IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHMIA,



CTpEMJICHUE aHAIU3UPOBATh U BBIABIATH B3AUMOCBSA3H NIPUPO/IbI, OOIIECTBA U SKOHOMUKH,
B TOM YHMCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKAa CBOMX JCWCTBUM C YYETOM BIUSHHS Ha OKPYKAIOUIYIO CPENy, BO3MOKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpazoBanusi y oOyuatomierocss OyIayT cGOpMHpPOBaHBI MeTanpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOYAIOIME I[103HABaTEIbHbIC YHHMBEpCAlbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbIE
YHUBEpCaJIbHbIE YUeOHbIE ICHCTBUSI, PETYIISITUBHbBIE YHUBEPCAIbHbIE YUeOHbIC ICHCTBHUS.

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBrble JJornyeckue 1eHCTBHUA:

BBISABIIATh M XapaKTepU30BaTh CYLIECTBEHHBbIE IPU3HAKKM OOBEKTOB  (SABICHMIA),
KJIaccu(puIupoBaTh ux;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOpPEYMs] B paccMaTpuUBAaeMbIX (akTax, JaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISBJIATh IPUYMHHO-CJIECJCTBEHHbIE CBSI3M IPU H3Y4YE€HUM (U3MYECKUX SBICHUH U
IPOLIECCOB, JIeNIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JIETyKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUEHHH,
BBIIBUTaTh TUIIOTE3bl O B3aUMOCBS3SIX (PU3NUYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMPATh CIIOCO0 pemieHus] y4eOHOH (HU3MUecKoi 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Haubosee MOAXOAIIEIo ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIE10BATEIbCKUI MHCTPYMEHT IMO3HAHNUS;

IPOBOJUTH M0 CaMOCTOATEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIH (U3NUECKUI
HKCHEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHNE (PU3UYECKOTO SIBICHUS;

OLICHMBAaTh HAa MPUMEHMMOCTb U JIOCTOBEPHOCTb MH(GOpPMAIUIO, MOIYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, OIIbITA, UCCIICOBAHMS;

IIPOrHO3MPOBATh BO3MOXHOE JalibHElIee pa3BUTHE (U3MUYECKHX IPOILIECCOB, a TaK¥Ke
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBHUSX MU KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHATHh pa3IMYHble METObl, MHCTPYMEHThl M 3alpochl MpHU TOUCKE M OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IMpeaoKeHHON yueOHOo! (hu3nueckoi 3a1auu;

aQHAJIN3UPOBATh, CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH HH(MOPMALMIO PaA3TUYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

OLIEHUBATh HAJEKHOCTh MHPOPMALIMM O KPUTEPHSIM, MPEUIOKEHHBIM YYUTEIeM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAlbHYIO (opMy TmpencraBieHUs UHGOpPMaLUU U
WITIOCTPUPOBATh pelllaeMble 33aui HECJIOXKHBIMU CXE€MaMH, IuarpaMMaMu, HHOHM rpadukoil u
X KOMOWHAIUSMU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B X07I¢ 00CYXXJIeHHsI y4eOHOTO MaTepuaa, pe3yabTaToB Ja0OpaTOPHBIX pabOT U MPOECKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXIAaeMOW TeMbl M BBICKA3bIBaTh WJIEH, HAllCJIEHHBbIC Ha
pelIeHne 3aaui U MoJiep:KaHue OJ1arokenareIbHOCTH OOLICHNUS;



COIIOCTABJIATh CBOM CYXKIEHHA C CYXKAECHUSAMH JIpYyTMX YYaCTHUKOB JIMAJIOra,
0OHapyXUBaTh pPa3IM4Me U CXOJCTBO MO3ULUII;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOoJIMYHO  NPEACTaBIATh  pe3yJbTaTbl  BBIIOJHEHHOTO  (M3UYECKOTrO0  OIbITa
(9KCIIepUMeHTa, UCCIeI0BaHUs, IIPOEKTA);

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIEMBI;

OPUHUMATh LEIH COBMECTHOW JESITEIbHOCTH, OPraHM30BBIBATH JeHcTBUA IO €€
JOCTHDKEHUIO: paclpelieNiaTh poJiv, 00CYyXkJaTh MPOLECChl U Pe3yiIbTaTbl COBMECTHOM pabOTHI,
0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBIMOJIHATh CBOIO 4YacTh pabOTHI, JOCTUTas KAaueCTBEHHOIO pe3ysibTaTa MO CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOM JIEHCTBUS C IPYTMMHU YJI€HAMU KOMaH/Ibl;

OLIEHUBATh KAaueCTBO CBOErO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOATEIBHO
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

PeryasiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranu3anus:

BBISIBJIATh MPOOJIEMbI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOLIMX AJs PELIeHUs
bu3nyeCKuX 3HAHMIA;

OPUEHTHPOBATHCSI B PA3IMYHBIX MMOAXOAAX TPUHATHA peleHuHd (MHIUBUAYaJIbHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEIIEHUH IPyIIoi);

CaMOCTOSITENIbHO COCTABJIATh AJNTOPUTM pelieHus (U3NYEeCKOM 3ajauum WM IUIaH
UCCIIEIOBAaHUSI €  Y4€TOM HMEIOIIMXCS PEcCypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTHPOBATH Tpe/IaracMble BApUAHTHI PEIICHUI;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJ/1b, SMOLUOHATBHBIH HHTEJICKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh 1aH €€ H3MEHEeHMUS,

OOBSICHATH TPUYMHBI JOCTHKECHUS (HEIOCTHIKEHUS) PE3yIbTaTOB JCATEIBHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATENBHOCTH (B TOM YHCIE B XOJ BBIIOJIHEHUS (PU3NYECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILUXCS CUTYalUH,
YCTAHOBJICHHBIX OIMIMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENIU U YCIOBHSIM.

CTaBUTh ce0si HAa MECTO JAPYroro 4ejoBeKa B XOJA€ CHOpa WM JUCKYCCHH Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS M JIOTHKY JPYTOTrO.

npu3HaBaTh CBOE MpaBO Ha OWMOKY NpH pelmeHuu (QU3MYEecKUX 3aJady Wikl B
YTBEP)KICHHUSIX HAa HAyYHbIE TEMBI M TAKOE e MPaBo JAPYroro.

NPEIMETHBIE PE3YJIbTATbBI
K konny oOydeHus ¢ 7 knacce peAMETHBIE PE3YNIbTAaThl HA YIIIYOJIEHHOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUI:

UCMOJIb30BaTh  TMOHATUA: (PU3MUECKME W  XUMHMUYECKHE SBJICHHUS, HAOIIOJCHUE,
HKCIEPUMEHT, MOJIeIb, TUIIOTE3a, EAUHUIIB! (PU3NYECKUX BEJIWYHMH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHMSI ~ BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JBUIKEHUE
(paBHOMEpHOE, HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHsl, PABHOJAEHCTBYIOIIAs CHII,
nedopmanus (ynpyras, miacTU4eckas), HeBECOMOCTb, COOOIIAIOIINECs COCY/IbI;

YBEPEHHO pa3nuyaTh sBieHUs (nudQy3us, TEMIOBOE ABWKEHHE YaCTHUI] BEIECTBA,
pPaBHOMEpPHOE JBM)KEHHE, HEPAaBHOMEPHOE [BHXKEHHE, MWHEpLHUs, B3aUMOJEHCTBUE Tel,



paBHOBecHE TBEPABIX TeJ C 3aKPEMJIEHHOH OChIO BpAlICHHUsd, Nepeada JaBIeHUs TBEPIBIMU
TEJaMH, JKUIKOCTAMH M Ta3aMu, aTMOCepHOE [aBJICHUE, IUIaBaHUE TeJ, NPEBPALICHUS
MEXAHUYECKON 3HEpPruM) IO OINHCAHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh NPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHHH B OKpyXarolem mupe (B
TOM 4Hclie (PU3NYECKHE SIBIICHUS B MIPUPOJIE: MPUMEPHI IBUKECHHUS C Pa3IMYHBIMU CKOPOCTSIMH B
J)KUBOM U HEXKMBOW MPUPOJIE, AEUCTBUE CHUII TSKECTH, TPEHUS, YIIPYTOCTH B MPUPOJIE U TEXHHUKE,
BIMSIHHE aTMOC(HEpPHOro JaBJIEHUS Ha J>KUBOM OpraHusM, IUIaBaHHE pbIO, pblYard B Tele
YeJI0BEKa), IIPU 3TOM IEPEeBOJUTh MPAKTUYECKYIO 3a/1a4y B y4eOHYI0, BBIJCIATh CYLIECTBEHHBIE
CBO¥CTBA (MPU3HAKK) PU3UUECKUX SIBICHUI;

OIKCHIBATh W3YYEHHBIC CBOMCTBA TEN M (PU3NYECKUE SIBICHUSA, UCHOJIB3Yys (PHU3MUECKUE
BEIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyThb, CPEAHSAS CKOpPOCThb, CHIIA
yIPYroCTH, CUJIa TSDKECTH, BEC Teja, CHJla TPEHMsI, AaBJIeHUE TBEPIOro Tela, JaBJIeHUE CToI0a
KUJKOCTH, BBITAJIKUBAIOLIAs CHUJIa, MEXaHMuYecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT
CHIIBI, KOA(QQUIMEHT IOJIE3HOTO JEHCTBHS MEXaHM3MOB, KHHETHYECKas W IOTCHUIUAIbHAS
SHEprus), Npu OMMCAHUM MPABUIBHO TPAKTOBATH (PM3UUECKUN CMBICT MCIOJb3YEMbIX BEJINYMH,
uX OOO3HAYeHHs M EAMHUIBI (U3UYECKUX BEIWYMH, HAXOAUTH (OPMYIbI, CBA3BIBAIOIINE
JaHHYIO (DU3MYECKYI0 BENWYMHY C JPYTMMH BEIMYMHAMH, CTPOHUTH T'padUKH H3yYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapakTepu30oBaTh CBOWCTBA Tell, (U3NYECKUE SBJICHHUS M IPOLECCHl, UCHOb3Yys MpaBUiia
CJIO’KEHUS CHJI (BAOJIb OAHOM NpsMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumenaa, MpaBUiIo
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEpruM, MpH OSTOM JaBaTb CJIOBECHYIO (OPMYIUMPOBKY 3aKOHAa M 3alKChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

CTPOUTH TMPOCThIE (PU3MUECKUE MOJIENU PEATbHBIX OOBEKTOB, HMPOLIECCOB U SBICHHIH,
BBIIETISAITh NP STOM CYUIECTBEHHBbIE M BTOPOCTEIEHHBIE CBOICTBA OOBEKTOB, IPOIIECCOB,
SBJICHUH, IPUMEHATh PU3NYECKUE MOJIEIH Il OObACHEHUS (PU3NUYECKUX MTPOLIECCOB U PEILIeHUs
yueOHBIX 3a7a4;

OOBSICHATh (PU3MUECKUE SBJIECHUS, MPOLECCHl U CBOMCTBA T€Jd, B TOM YHUCIIE B KOHTEKCTE
CUTyalluil NMPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa, U pellaTb KayeCTBEHHbIE 3a/ladl, B TOM
yuclie TpeOyrolire YUCIEHHOT0 OLEHUBAHUS XapaKTEPHbIX 3HAUEHUN (PU3NYECKUX BETUYMH, IPU
ATOM BBIOMPATh a/IeKBATHYIO (PU3HUECKYIO MOJEIb, BBISBIATH PUUUHHO-CIIECTBEHHBIE CBSA3U U
BBICTPAauBaTh JIOTUYECKYIO ILEMIOYKY PACCYXKIECHHH C ONOpOd Ha H3Y4YEHHBIE CBOMCTBA
bu3HYeCcKuX SBICHUH, GU3NMUECKHIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemate pacu€THbele 3aAauu (B 2—3 JeHCTBUS) MO HM3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpasi aJleKBaTHYIO (DU3MYECKYI0 MOJeNb, C HCIOJb30BAaHUEM 33aKOHOB U  (QOpMyII,
CBSI3BIBAIOIIMX (DU3MYECKHE BEIMYMHBI, 3alIMChIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE pEIICHUE
3a]a4uM, BBISABIATH HEIOCTAIOUIME WJIM HM30BITOYHBbIE JaHHbIE, 0OOCHOBBIBATH BHIOOP MeETOJA
pelieHus 3a7add, MCIOJb30BaThb CHOPABOYHBIE JIaHHbIE, MPOBOAMTH MaTeMaTHYECKUe
npeoOpa3oBaHus U pacyéThl, OLIEHUBATh PEATUCTUYHOCTH MOJYUYEHHOTO 3HA4eHUsl (pU3NIecKoi
BEJIMYMHBI M ONPEACTATh PasMEpHOCTh (U3UYECKON BETMYMHBI, MOITYYEHHOW NpPU pPELICHUU
3ajjauy;

pacro3HaBaTth po0JIEeMbl, KOTOPbIE MOKHO PEIIUTH MPHU MOMOLIN (PU3NYECKUX METOJIOB, U
npeiaraTb OPUEHTUPOBOYHBIN CIIOCOO peIIeHUsl, B OMHCAHUM MCCIEJOBAHUS PACIO3HABAThH
IIPOBEPSIEMOE NIPEII0JIOKEHNE (TUIIOTE3Y), MHTEPIIPETUPOBATD MTOJIYYEHHBIN PE3YJIbTaT;



IPOBOJUTH OIBITHI 110 HAOIIOAECHUIO (PU3MUECKUX SBICHUN MM (U3NYECKUX CBOMCTB Tel
(muddy3us, TEmIoBoe pacUIMpEeHHE Ta30B, SABICHHE HWHEPIHH, H3MEHEHHE CKOPOCTH IIpU
B3aMMOJEHCTBUM TeEJ, Ieperada AaBJICHUS JKUIKOCTBIO M Ta30M, IPOSABIECHUE JEHCTBUS
aTMOC(EpPHOTro JaBIEHUs, JIEHCTBUE NMPOCTBIX MEXaHU3MOB): (JOPMYJIHUPOBAThH MPENOIOKEHHUE
(rumore3y) 0 BO3MOXKHBIX pe3yibTaTax HaOJIIOAEHUH, CAMOCTOATENBHO COOUPATh YCTAHOBKY M3
U30BITOYHOTO HaOOpa 0060pynoBaHMS U (POPMYIUPOBATH BHIBOJIBI,

NPOBOJIUTH NPSMBIE M KOCBEHHBIE H3MEpEHHS (U3NUYECKUX BEIUYHH (pPacCTOSIHHUE,
IIPOMEKYTOK BPEMEHH, Macca Tejla, 00bEM Teja, Cuila, TEMIIEpaTypa, INIOTHOCTh KHUJIKOCTU U
TBEPJOrO TeJla, CHUJa TPEHUS CKOJIbKEHHUS, JaBJICHHE BO3/yXa, BBITAJIKMUBAIOLIAs CHIIA,
JeMCTBYIOIIAs Ha MOTPYKEHHOE B )KUIKOCTD TEJO, KOA(P(MUIIMEHT MOJIE3HOTO JEHCTBUS MIPOCTHIX
MEXaHU3MOB) C HCIOJBH30BAHUEM AHAIOTOBBIX U IU(PPOBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP
METOo/a M3MepeHus, (PUKCUpPOBaTh MOKa3aHUs NPUOOPOB, HAXOAMTh 3HAUYEHUE H3MEpsieMOM
BEJIMYMHBI C TIOMOIIBIO YCPEHEHUS PE3yIbTaTOB CEPUN U3MEPEHHUH U OLEHUBAThH MOTPEIIHOCTh
U3MEPEHU;

IPOBOJUTH HECIIOKHBIE SKCIIEPHUMEHTAILHBIC MCCIECIOBAHUS 3aBUCHMOCTEH (DU3NIECKUX
BEJIMYMH (3aBUCHUMOCTU IIyTH PaBHOMEPHO JABMXKYLIErocs Tejda OT BPEMEHU JIBUXKEHHUS Telna,
CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAaJbHOTO JIaBJICHUS, KadecTBa 0OpabOTKU
MOBEPXHOCTEN T€JI U HE3aBHUCUMOCTH CWJIbI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
YIOPYTOCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTpYyKEHHOW YacTu
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHMCHMOCTH OT IUIOTHOCTH Teja, OT INyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TeNO, YCIOBUHN IJIaBaHMs TeJl, YCIOBUN paBHOBECHUs pblyara U OJOKOB):
COBMECTHO C yuyuTesleM (opMyIHpoBaTh 3aJadyy U THUIOTE3Y HCCIIEIOBAaHMs, CAMOCTOSATEIbHO
IUTAHUPOBATh HCCJIEI0OBAaHUE, CAMOCTOSITENIbBHO COOMpPAaTh HKCIEPUMEHTANIbHYIO YCTAaHOBKY C
UCIOJIb30BAaHUEM HWHCTPYKIMHU, MPEACTABIATh MOTyUYE€HHbIE 3aBUCUMOCTH (DPU3NYECKUX BETUUYUH
B BujAe TaOmuI M TpauKoOB, OLIEHUWBATh IOTPELIHOCTH, JeNaTh BBIBOJABI 0 pe3yJbTaTaM
UCCJIEJIOBAHUS,

coOnrofaTh MpaBWiIa TEXHUKM O€30MacHOro Tpyna npu padbore ¢ J1abopaTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh NMPUHILHUIIBI 1eHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOLIaroIIMecs COCy ibl, 0apOMeTp, phluar, MOABMKHBIA U HEMOJBHKHBIM OJIOK,
HAKJIOHHAs TJI0CKOCTh;

XapaKkTepu30BaTh MPUHIMIIBI JEHCTBUS U3YUYEHHBIX TPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB C OMOpOH Ha WX OMMCaHUs (B TOM 4YHCIE: TMOAIIUIHUKH,
YCTPOMCTBO BOJONPOBO/IA, THIPABIMYECKUN Mpecc, CUPOH, MAHOMETP, BBICOTOMED, OPIIHEBON
HAcoOC, apeoMeTp), MCIIOIB3Ys 3HAHUA O CBOMCTBAX (PU3NUYECKHX SBICHUH M HEOOXOIUMBIC
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBIE PUCYHKHM M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MNPHOOPOB U  TEXHOJIOTMYECKUX TPOIECCOB TMpPH pEIIeHUH Yy4eOHO-
MPAKTUYECKUX 3a7ay;

OPUBOANUTH TpPUMEpPbl  (HAXOAWTh HWHPOPMALMIO O TMpUMepax) MNPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWN B TMOBCEJIHEBHOW KU3HH JJIs o0OecredeHnus 0e301mMacHOCTH
npyu oOpalieHuu C NpudopaMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHs 3/10pOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKpY KaloIlel cpesie;

OCYILIECTBIISATH OTOOpP MCTOYHMKOB MH(OpMAIK (PU3NIECKOro coaepxanus B HTepHeTe,
CaMOCTOSITENILHO (HOPMYJIHPYs TMOUCKOBBIM 3allpoc, Ha OCHOBE HMMEIOIIUXCS 3HAHUUA U ITYTEM



CpPaBHEHMsI  PA3JIMYHBIX  HCTOYHUKOB  BBIACNATH  HMHPOpPMAIMIO, KOTOpas  SIBJISETCS
IIPOTUBOPEUYMBON UM MOXKET OBITH HEOCTOBEPHOIA;

UCIIOJIb30BaTh TPHU BBIMIOJHEHUN YUEOHBIX 3a/laHuil HAyYHO-TIONMYJISAPHYIO JUTEPATypy
buznyecKkoro coaep:KaHus, CIOPaBOYHBbIE MaTepUalbl, pecypchl cetu VIHTepHeT, BIaJeTh
npuéMaMyd KOHCIIEKTUPOBAHUS TEKCTa, IMpeoOpa3oBaHus HH(OpPMALUKU W3 OJHOW 3HAKOBOMN
CHUCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC KpAaTKHE MHUCHMEHHBIC M YCTHBIE COOOIICHHS HAa OCHOBE 2—3
UCTOYHUKOB MHGOpManuu (GU3NUECKOTO COJEp>KaHUs, B TOM YHUCIE MyOJIUYHO AeNaTh KpaTKue
COOOIlleHUsI O pe3ylbTaTax IPOEKTOB WM Y4eOHBIX HCCIENOBaHHUM, MpPU 3TOM TI'PaMOTHO
WCIIOJIb30BaTh M3YYCHHBINA MOHSATUIHBINA ammapar Kypca (U3UKH, CONMPOBOXKIATh BBICTYILICHUE
MPE3EHTALUEM;

IPU BBIMIOJIHEHUH Y4YeOHBIX IMPOEKTOB W HUCCIEJOBAHUN pacmlpenensarth 0013aHHOCTH B
rpyIIe B COOTBETCTBUU C IIOCTaBICHHBIMHM 33Ja4aMH, CIEAUTh 32 BBIIOJIHEHUEM IUIaHA
JIEMCTBUM, aJleKBATHO OIEHUBATh COOCTBEHHBIA BKJIAJl B JIEATEIBLHOCTh TPYIIIBI, BHICTpAaUBAThH
KOMMYHUKATUBHOE B3aMMO/JICHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koniy obyueHus ¢ 8 knacce npeniMeTHbIe pe3yibTaThl HA YrIyOJIEHHOM YPOBHE JOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIB30BaTh TOHATHS (Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABMKEHHUE aTOMOB M
MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE TeJa, HACHIIICHHBIN
M HEHACBHIIIEHHBIM TMap, CHocoObl M3MEHEHUsl BHYTPEHHEW OHEPruu, SJIEMEHTapHBIN
ANEKTPUYECKUI 3apsif], IPOBOJIHUKH, MMOJTYIPOBOJIHUKHU, TUJEKTPUKH, UCTOUHUKU MOCTOSSHHOTO
TOKa, PJIEKTPUYECKOE U MArHUTHOE TI0JIsA, ONTUYECKAsl CUCTEMAa) U CUMBOJIMUECKHH S3BbIK (DU3HKH
NP PEIIEHNU YY€OHBIX U MPAKTUUECKHUX 3a/1a4;

YBEPEHHO pa3jinyaTh sIBJICHUs (TEIUIOBOE paclIMpeHue (CxkaTue), TErIoBOe paBHOBECHE,
MOBEPXHOCTHOE HATSDKEHHE, CMAauyMBAaHME, KANWUIAPHBIE SBJICHUS, UCIApEHUE, KOHICHCALUs,
MJIaBJCHUE, KPUCTAUIM3AIUs, KUIEHHWE, CIOCOObI Teruionepeaaud (TErIoNnpOBOAHOCTb,
KOHBEKIIMS, W3Jy4eHHUE), TEIUIOBBIC IOTEPH, JJIEKTPHU3allMs TeJ, B3aUMOJCHCTBUE 3apsJiOB,
JIEMCTBUSI AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHE, B3aUMOJCICTBUE MAarHUTOB, ACHCTBUE
MarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM) IO OMMCAHUIO MX XapaKTEPHBbIX CBOMCTB U Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JTAaHHOE (PU3UYECKOE SIBICHHE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3NUYECKHX SIBJICHUN B OKpYXaromeMm Mupe (B
TOM 4YHclie (QU3NYecKue SIBICHUS B MPHPOJEC: TMOBEPXHOCTHBIE M KaNWUIAPHBIC SIBICHUS B
pHUpoie, KPUCTAIUIBI B Tipupoae, uznydenre ColHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OPH3BI,
00pa3zoBaHMe POCHI, TYMaHa, UHESI, CHETa, AJICKTPUUECKHUE SBICHUS B aTMOCheEpe, IIEKTPUIECTBO
KUBBIX OPraHW3MOB, MarHUTHOE TOJie 3eMJIH, Apeld MOIFOCOB, POJIb MATHUTHOTO TOJS ISt
JKU3HU Ha 3eMJie, TIOJSIPHOE CUSHUE), TIPU 3TOM MEPEBOUTH MPAKTUUECKYIO 3a7a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OTMCHIBATh M3YyYEHHBIE CBOMCTBA Tel W (U3UYECKHUE SIBICHHS, HUCIOIB3YS (PU3MUECKHE
BEITMYUHBI (TeMIepaTypa, BHYTPEHHSI SHEPTHsl, KOJUYECTBO TEIJIOTHI, padoTa ras3a, yaeiabHas
TEMIOEMKOCTh BEIIECTBA, yAeTIbHAs TEIUIOTa MUIABICHUS, YAelbHas TEIUIoTa NapooOpa3oBaHMUs,
yIenbHas TEIJIOTa CTOPaHMs TOTUIMBA, KOO(PPUIIMECHT MOJIE3HOTO JACWCTBUS TEIUIOBOM MAITUHBI,
OTHOCHUTEJNIbHAS BJIAXXHOCTh BO31yXa, JJIEKTPUYECKUU 3apsj, CHJIAa TOKA, 3JIEKTPUYECKOE
HanpspKeHUe, COMpoTUBICHUE MpoBoaHMKa, DJIC B 1enM MOCTOSTHHOIO TOKA, AJIEKTPUYECKOE
yIETBHOE COMPOTHUBIICEHHWE BEIIECTBA, padOTa M MOIIHOCTh DSJEKTPHYECKOTO TOKa), TMpHU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKH CMBICT UCIHOIB3YEMBIX BEIUYHMH, WX
0003Ha4YeHHs] U eIWHUIBI (PU3MUECKUX BEWYHMH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO



¢bu3nYeCcKyl0 BEIHUUHY C JAPYTUMHU BEIMUYWHAMHU, CTPOUTH T'paduKU U3yYEHHBIX 3aBUCHMOCTEH
(bU3HYECKUX BEIINYHH;

XapaKTepru30BaTh CBOWCTBA Tell, (PU3NYECKHE SIBICHUS U MPOIECCHI, HCIIOIb3YsI OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHM CTPOCHHUS BEIIECTBA, YPABHEHHE TEIJIOBOTO
OanaHca, 3aKOH COXpaHEHHs AJIEKTPUYECKOro 3apsjaa, 3akoH KylloHa, MPUHLHUIT CyNeprno3uiun
AIIEKTPUYECKUX MoJiel, 3akoH Oma Juis ydactka nenu, npaBwia Kupxroda, 3akon Oma ans
IIOJIHOM 1enu, 3akoH Jxoynsa-JIeHna, 3aKOH COXpAaHEHWs DSHEPruM, IPU 3TOM PpPa3IU4aTh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BBHIPAKEHUE;

CTPOUTH MpPOCThle (PU3MUECKHE MOJENHU pPEabHBIX OOBEKTOB, MPOLECCOB U SBJICHUIA,
BBIJICJIATH TPH 3TOM CYIIECTBEHHBIE U BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB, IPOIIECCOB,
SIBJICHUW, TPUMEHATHh (PU3UUECKUE MOJENHN I OOBICHEHHUS (PU3UUECKUX MPOLECCOB U PEIICHHS
yueOHBIX 3a7a4;

OO0BSACHATH (PU3NYECKHUE SBIICHUS, MPOIIECCH] U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyalluil NPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa, U pellaTb KayeCTBEHHbIE 3a/ladl, B TOM
qrciie TpeOyoIre YUCISHHOTO OLIEHUBAHHUS XapaKTePHBIX 3HAUYCHUH (PU3NIECKUX BEJTUYMH, TIPH
9TOM BBIOMPATH aJIEKBATHYIO (PU3HUECKYIO0 MOJEIb, BBISBISATH IPUUYUHHO-CIIEICTBEHHBIEC CBSI3U U
BBICTpAaUBaTh JIOTUYECKYIO IIEMOYKY pACCYXICHUW C ONOpoil Ha W3y4YCHHBIE CBOMCTBA
(Gu3NUeCKUX SIBICHHUH, (U3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peliaTh pacu€THbIC 3a/1a4M (C OMOpoi Ha 2—3 ypaBHEHUS) MO U3YyYaeMbIM TeMaM
Kypca (u3uku, BbIOMpas aJeKBaTHYIO (PU3UYECKYI0O MOJENb, C UCHOJIb30BaHHUEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIIMX (PU3NUECKUE BEIMUYMHBI, 3aMUCHIBATh KPATKOE YCIOBUE M pa3BEPHYTOE
pelIeHre 3a/1a4yM, BBISIBISATH HEIOCTAIOIIME WM W30BITOYHBIE JAaHHbBIE, OOOCHOBBIBATH BHIOOP
METOJla pelIeHMs 3a/layd, HCII0JIb30BaTh CIPAaBOYHbIE JIaHHBIE, NPUMEHATH METOJbl aHaIHu3a
pasMepHOCTEH, HCMONb30BaTh Ipaduyeckue METOJbl  pelIeHUs  3aj1ad, I[POBOAMTH
MaTeMaTHYecKue MpeoOpa3oBaHusl M pacu€Thl, OLIEHUBATh PEATUCTUYHOCTH IOJY4YEHHOTO
3HaueHus (PU3MYECKONM BETUYMHBI W ONPENENSTh Pa3MEPHOCTb (PU3NYECKOW BEIUYUHBL,
MOJIyYEHHOM MPU pEelIeHUH 3a/]1auH;

pacro3HaBaTrh Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTH MPHU MOMOIIH PU3NUECKUX METOJIOB, U
npeylaraTb OPUEHTUPOBOYHBINA CIOCOO peIIeHUsl, B OMMCAHUU MCCIEOBAHUS PACIO3HABATH
IIPOBEPSIEMOE MPEIOJIOKEHNE (TUIIOTE3Y), HHTEPIPETUPOBATD MTOJIYYEHHBIN PE3yIIbTaT;

MIPOBOAMTD OMBITHI IO HAOIIOJEHUIO (U3NYECKUX SBICHUIN WM (PU3NUECKUX CBOWUCTB Tell
(KanuJUIIpHBIE SIBJICHHUS, 3aBUCUMOCThH JaBJIEHUS BO3JyXa OT €ro o0bémMa M TeMIleparyphl,
CKOpOCTM TIpollecca OCThIBaHUS (HAarpeBaHUs) MpPH M3IYYEHHH OT I[BETa H3Iyvarolei
(mornomaroiei) MOBEPXHOCTH, CKOPOCTh HUCHApeHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH H
wionaad €€ MOBEPXHOCTH, 3JEKTPHU3aIMs TeJl M B3aWMOJEWUCTBHE D3JIEKTPUUECKHUX 3apsloB,
B3aMMOJICIICTBUE TOCTOSHHBIX MAarHMWTOB, BHU3YyaJH3allMs MarHUTHBIX TOJEeH MOCTOSHHBIX
MarHuTOB, JIEHCTBHS MAarHUTHOTO TOJsl Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMarHuTa,
CBOICTBa  DJIGKTPOJABHIraTeNiss  IOCTOSHHOrO  Toka):  (OpMyIupoBaTh  IpoBepsieMoe
MPEANONoKEeHHe (TUMOTE3y) O BO3MOXHBIX pe3yjabTaTax HaOMIOJICHUH, CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOIO Habopa OOOpYIOBaHUS, OMMCHIBATH XOJI ONbITA M
(dbopMyIHpOBaTH BHIBOJBI;

MPOBOAMTH NpsSIMblE M KOCBEHHBIE H3MepeHHs] (PU3MYECKHX BEJIUYUH (TemIeparypa,
OTHOCHUTEINIbHAsl BJIAXHOCTh BO3AyXa, CHJa TOKA, HANpsDKEHUE, YJelbHas TEeII0EMKOCTh
BEIIIECTBA, COIMPOTHBICHUE MPOBOJHUKA, padoTa M MOIIHOCTh AIIEKTPUUYECKOIO TOKa) C
UCIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX TNPUOOPOB, OOOCHOBHIBATH BBHIOOp MeTOMa



u3MepeHus, pUKCUpoBaTh MOKa3aHUs NPUOOPOB, HAXOAUThH 3HAUCHHE U3MEPAEMON BEIUYHHBI C
IIOMOUIbIO YCPENHEHUS PE3YIbTATOB CEPUM U3MEPEHUI U OLIEHUBATh OIPEIIHOCTh U3MEPEHMUI;

IPOBOJUTH AKCIEPUMEHTAIbHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (PU3MUYECKUX BEITUYMH
(3aBHCHMOCTB JaBJICHHsI BO3/lyXa OT €ro 00b&éMa M HarpeBaHUs WU OXJIAXIEHUS, UCCIIeJOBaHUE
ABJICHUS TEIUIOOOMEHa MpH CMELIMBAaHUM XOJOJHOM W ropsiuedl BOJbI, 3aBHCHUMOCTb
COINPOTUBIIEHUSI NPOBOAHMKA OT €ro JUIMHBI, IUIOLIAJN IONEPEYHOI0 CEYEHMsI U YAEIBHOIO
COINPOTHBIICHUSI BEIIECTBA IIPOBOJHMKA, CHJIbI TOKA, NPOTEKAIOIIEr0 4epe3 IMPOBOJHUK, OT
HaIpsDKEHUs Ha POBOHUKE, HCCIIEI0BAHNE TIOCIIEJ0OBATEILHOIO U NapalJIeIbBHOTO COETUHEHNI
IIPOBOJIHUKOB): COBMECTHO C yuuTeneM (opMysinpoBaTh 3ajady M TMIIOTE3Yy HCCIEIOBaHHUA,
CaMOCTOSITENILHO IJIAHUPOBATh MCCIEA0BAHNE, CAMOCTOATEIBLHO COOMpPaTh SKCIIEPUMEHTAIBHYIO
YCTAaHOBKY C MHCIIOJIb30BAaHUEM MHCTPYKLIMH, MPEICTaBIATh IOJIYYEHHBIE 3aBUCUMOCTU
(bu3nUecKrx BeIUYMH B BUAE TaOIMIl U rpadMKOB, OLIEHUBATh MOIPEIIHOCTH, JIeJIaTh BBIBOABI 110
pe3ysbTaTaM UCCIIEOBAHUS;

co0roaaTh mpaBmiIa 0€30MacHOTo TpyIa mpu padboTe ¢ 1a00paToOpHEIM 000PYIOBAaHUEM;

XapaKTepU30BaTh MPUHIMIIBI IEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUYECKUX YCTPOICTB U
TEXHOJIOTUYECKUX IPOLIECCOB C ONOPON Ha MX ONHUCAHUA (B TOM YHUCIIE: CHUCTeMa OTOIICHHUS
JIOMOB, THUTPOMETp, MapoBas TypOMHA, aMIEpMEeTpP, BOJBTMETP, CUYETUMK 3IIEKTPUUECKOU
DHEPTUH, DJIEKTPOOCBETHTEIbHBIE MPHOOPHI, HATPEBATEIbHBIE SJIEKTPONPUOOPHI (IIPUMEpHI),
IPEOXPAaHUTENN U UX IPUMEHEHHE B ObITY U TEXHUKE, IPUMEHEHUE MOCTOSHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUIaTEIb IOCTOSIHHOTO TOKA), HCHOJb3ys 3HAaHUS O CBOMCTBax
bu3nueckux sSBICHUN, HEOOX0IUMbIE (PU3HMUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh IIPOCThIE TEXHUYECKHE YCTPONCTBA U U3MEPUTEIbHBIE IPUOOPHI 110 CXEMaM
U CXEMAaTUYHBIM PHUCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTATEIb BHYTPEHHETO CrOPAaHMsI, DJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI MIEKTPUUECKUX
Lenell ¢ MOCIeI0BaTENIbHBIM U NapaJuIeIbHbIM COCUHEHUEM JIEMEHTOB, pa3jinyas yCIOBHBIE
0003Ha4YeHMsI DIEMEHTOB 3JIEKTPUUECKUX LETeH, UCIOIb30BaTh CXEMbl U CXEMaTHUYHbIE PUCYHKHU
U3YYEHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPUTENbHBIX NPUOOPOB U TEXHOJIOTMUYECKUX
IPOLIECCOB MPH PEeIICHUH y4eOHO-TTPaKTUUECKUX 3a71ay;

OPUBOANUTH TpUMEpPbl  (HAXOAWTh HMHPOPMALMIO O TpUMepax) MNPaKTUYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu obOpaiieHuu ¢ npuOoOpaMu U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 3/10pOBbI U
COOJTIOJICHHSI HOPM 3KOJIOI'MYECKOT0 TIOBECHHUS B OKpY Kalollei cpejie;

OCYLIECTBIIATh MOUCK HMHpOpManuu Qusnueckoro coaepxkanus B HMHTepHere,
CaMOCTOSITENIbHO (OPMYIIUPYs MOMCKOBBIN 3alpoc, Ha OCHOBE UMEIOLIUXCS 3HAaHUM U CpaBHEHUS
JOTIOJTHUTEIbHBIX MCTOYHHUKOB BBLACNATH MHGPOpPMAIUIO, KOTOpasi SBISETCS MPOTHBOPEUUBON
WJIA MOXET OBITh HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPU BBIOJHEHWH YUYEOHBIX 3aJlaHMi HAayYHO-TIOMYJIIPHYIO JIUTEepaTypy
bu3nyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VIHTepHeT, BIajeTh
npuéMaMHd KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs HMH(OpPMALMM W3 OJHOW 3HAKOBOMU
CUCTEMBI B JIpYTYIO;

co3/laBaTh COOCTBEHHbBIC ITMCBbMEHHBIE M KpaTKHUE YCTHbIE COOOImIeHus, 0000mas
MH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOrO COAEP’KaHMs, B TOM UYHUCIIE MyOJINYHO
IPEACTaBIATh PE3YyNbTaThl NPOEKTHOM HIIM HCCIEA0BATEIbCKOW JAEATENbHOCTH, INPU 3TOM
IPaMOTHO HCIOJb30BAaTh HM3yYCHHbIM MOHATUHHBINA anmapar Kypca (U3HKH, COIpPOBOXKIATH
BBICTYIUIEHHUE IIPE3EHTALNEH;



IPY BBITTOJTHEHUHN Y4eOHBIX IPOEKTOB M MUCCICIOBAaHUN (U3MUECKHUX HMPOLIECCOB PACHPEACIATH
0053aHHOCTM B TpyNIE€ B COOTBETCTBHHM C IIOCTAaBICHHBIMU 3aJadyaMH, CJIECIUTHh 3a
BBINOJIHEHUEM IUIaHa JCWCTBUI W KOPPEKTUPOBATh €ro, aJeKBATHO OLIEHWBATh COOCTBEHHBIH
BKJIa] B JAEATEIHHOCTH I'PYIIIBI, BHICTPAUBAaTh KOMMYHHKATUBHOE B3aMMOJIEHCTBHUE, MPOSBIISS
TOTOBHOCTbH pa3penarb KOH(IUKTHI.

K xoHny oOyuyenus ¢ 9 knacce npeIMETHbIE pe3ylbTaThl HA YIIIYyOJIECHHOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIONIb30BATh TOHATHUS (CHCTEMa OTCYETA, OTHOCUTEILHOCTh MEXaHWYECKOTO JIBIKCHHS,
HEBECOMOCTh M TIEPErPy3KH, LEHTP THKECTH, MEXaHHMYECKHE BOJHBI, 3BYK, HHOPa3ByK H
YIABTPa3BYK, 2JIEKTPOMArHUTHBIE BOJHBI, PEHTIT€HOBCKOE M3ITyYCHHUE, IIKaa JIEKTPOMAarHUTHBIX
BOJIH, HCTOYHUKH CBETa, OJM30PYKOCTb M JaJIbHO30PKOCTh, CIEKTPHl HCIYCKaHHUS |
norjomeHus, anbda-, Oera- W ramMMa-H3Iy4eHUS, M30TONbI, SJACPHAT W TEpMOsIepHas
SHEPreTHKa) U CHMBOJIMYECKHUN SA3bIK (DU3UKH MTPU PEIICHUN YYeOHBIX M MPAaKTHUECKHUX 3a/1ay;

YBEpEHHO pa3NIuyaTh SBICHUS (PaBHOMEpPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBI)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHHE, CBOOOIHOE TaJJCHUE Tell, IBHKCHHE
10 OKPYXHOCTH, B3aMMOJICHCTBHE TeJ, DPAaBHOBECHE MAaTE€pPHAIbHOW TOYKH, PEAKTHBHOE
JBIDKCHHUE, HEBECOMOCTb, KojeOarelbHOE JBIDKCHHE (TapMOHHUYECKHE, 3aTyXaloulue,
BBIHY)KJICHHBIE KOJeOaHMsI), Pe30HAHC, BOJHOBOE JBIKEHHE (PacHpOCTpaHEHUE M OTPaKECHUE
3ByKa, HHTeppepeHIHs U AUQPaKIus BOIH), IPIMOJIUHEHHOE PacIpOCTPaHEHUE, OTPAKECHUE U
IpEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3JIo’KeHHE OEIOro CBETa B CIIEKTP
U CJIOXEHHME CIEKTPAJIbHBIX IIBETOB, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HHUKHOBEHUE
JMHEWYATOTO CHEKTpa H3JIy4eHHs) TI0 OINMCAHHWI0O WX XapaKTepHBIX CBOWCTB W HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3HUECKOE SBICHNUE;

pacrio3HaBaTh INPOSBICHUE H3YYEHHBIX (U3MUECKUX SIBICHHH B OKpyXarolem Mmupe (B
TOM 4HcIe (pU3HUECKUe sIBIECHUS B IPUPO/IE: IPUIUBBI U OTIUBBI, ABMKeHHE Tu1aHeT CoHeuHOU
CHCTEMBI, PEAaKTHBHOE [IBWKCHHE JKHBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICCHUE, CEWCMUYECKHEe BOJIHBI, I[yHaMH, 3XO, IBETa TEJ, ONTHYECKUE SBJICHUS B
npupojie, OuoIoTMYecKoe JEeWCTBUE BHUIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOIO
U3IY4YEeHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JIy4yd, pPaTUOAKTUBHOE
U3Iy4YCHHUE TPUPOTHBIX MHHEPAJIOB JCHCTBUE pPAIMOAKTUBHBIX W3IyYeHHH Ha OpraHu3M
YeNoBeKa), MPH 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJCIAThH CYIECTBEHHBIC
CBOMCTBA (MIPU3HAKK) HU3UUECKUX SIBICHUM;

OIKCHIBATh W3YYEHHBIE CBOMCTBA TeN M (U3MYECKUE SIBJICHUSA, UCHOJB3Yys (PU3HUECcCKue
BEJIMYMHBI (CPEHSIS 1 MTHOBEHHAsI CKOPOCTH TeJla TIPY HEPaBHOMEPHOM JBIDKEHHUH, YCKOPEHHE,
nepeMeIneHre MPH PaBHOYCKOPEHHOM TIPSMOJMHEWHOM JIBUKCHWH, YIJIOBas CKOpPOCTb,
LEHTPOCTPEMUTENBHOE YCKOpEHHEe, CHJIa TPeHMs, CUJla YIPYTrOCTH, CHUJIa TSKECTH, YCKOPEHHE
CBOOOJTHOTO MaJIeHMs, BEC Tela, HEHTP TSKECTH TBEPJIOTO Tela, UMITYJIbC Tella, UMITYJIbC CHUJIB,
MOMEHT CHJIBI, MEXaHWYecKas paboTa ¥ MOIIHOCTb, MOTCHIIMAIBHAS YHEPTUs TeNa, MOTHSATOTO
HaJT TIOBEPXHOCTHIO 3€MJIH, MTOTCHIIHAIFHASI DHEPTUS CXKATOW MPYKUHBI, KHHETHYECKasi YHEPTHs,
MOJIHAsE MEXaHW4ecKas SHEprusi, MepHoj M 4YacToTa KojeOaHWil, mepuoj MaTeMaTH4ecKoro u
IPYKUHHOTO MAasTHUKOB, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA,
NIOKa3aTeNb HMPEJIOMIICHUS CPEibl), IPH OMMCAHUH TPABUIBHO TPAKTOBAaTh (PM3MUYECKUN CMBICIT
UCTIONIB3YEMBIX BEJIIMYMH, WX OOO3HAUCHHWS M EAWHUNBI (U3NYECKHX BEIMYHH, HAXOAUThH
(dopMyIbl, CBS3BIBAIOLINE MaHHYIO (U3NYECKYIO BEIWYHHY C JIPYITMMHU BEIMYHMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYNH;



XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKHE SIBIICHUS M TPOILIECCHI, MCIOJb3Yys 3aKOH
COXpaHEHHsI YHEPrHH, 3aKOH BCEMHPHOTO TATOTECHUS, MPUHIMII CYHNEPHO3UIMUA CHJI, TPUHIIUI
oTtHocuTenbHOCTH [anmuiiesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHsT MMITYJbCa, TEOPEMY O
KMHETUYEeCKOW 3Hepruu, 3akoH ['yka, 3akoH BepHyiim, 3aKOHBI OTpa)KEHUS U MPETOMIICHUS
cBeTa, (hOpMyIly TOHKOM JMH3bI, IUIAHETAPHYIO MOJENb aTOMa, HYKJIOHHYIO MOJENb aTOMHOTO
A1pa, 3aKOHBI COXPAHEHHUs 3apsI0BOTO U MAacCOBOTO YHCEN MPH SAEPHBIX PEAKIHAX, IPH 3TOM
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €T0 MATEMAaTHUECKOE BBIPAXKCHUE;

CTpOUTH (pU3MUecKre MOJENN PeaJbHbIX 00BEKTOB, MIPOLIECCOB U SIBJICHUMN, BBIACIATH MpU
9TOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOIIECCOB, SIBICHU, TIPUMEHSThH
dusnueckne Moaenu Uit OObsICHEHUS (PU3UUECKUX MPOLIECCOB M PEIICHHUS yYeOHBIX 3a1ay;

OOBSICHATH (PU3MUECKUE SBJICHHUS, MPOLECCH U CBOMCTBA TEJN, B TOM YHUCIIE B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUECHTHUPOBAHHOTO XapakTepa, U peliaTh KayecTBEHHbBIC 3a/lay, B TOM
qrciie TpeOyIoIue YUCICHHOTO OIICHUBAHMSI XapaKTePHBIX 3HAYCHUHN (PU3NUECKUX BEIHUUH, IPU
ATOM BBIOMPATh a/IEKBATHYIO (PU3UUECKYIO MOJEIH, BBISBIATH IPUYUHHO-CIICJCTBEHHBIC CBS3H U
BBICTPANBATh JIOTUYECKYIO IEMOYKY PACCYy)KACHHH W3 2—3 MmaroB ¢ ONOpPOH Ha HM3y4YECHHBIC
CBOICTBa (PU3NUYECKUX SIBICHUH, PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIIH;

YBEPEHHO pelIaTh pacy€THBIC 3aJayd MO H3ydyaeMbIM TeMaM Kypca (pu3uku, BeIOUpas
a/ICKBaTHYIO (M3UYECKYI0 MOJETb, C HCIOJb30BAHWEM 3aKOHOB U (DOPMyJ, CBS3BIBAIOMIMX
¢u3nveckue BENUYMHBI, 3aHCHIBATH KPATKOE YCIOBHE M pa3BEPHYTOE pEIICHHWE 3a7ayM,
BBISIBJISITH HEAOCTAIONIME WIM H30BITOUHBIE JaHHBIE, OOOCHOBBIBATh BHIOOP METOJA pEIleHUs
3a/la4¥, WUCIOJB30BaTh CIPABOYHBIC JaHHbBIE, MPUMEHATh METOJbl aHallu3a pPa3MEpPHOCTEH,
UCTIONIB30BaTh  TpaUuecKue METONbl peIIeHWs 3a7ad, IPOBOAWTH MaTeMaTHYECKHe
npeoOpa3oBaHusl U PacU€Thl, OLIEHUBATh PEATUCTUYHOCTH IMOJYYEHHOTO 3HAYEeHUsT (HU3NIECKON
BEJIMUMHBI M OMpPENesTh Pa3MEpHOCTh (PU3MUECKON BEIMYMHBI, MOJTYYEHHON MpU pelIeHUU
3a/1a4i;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIU (U3NIECKUX METOJIOB, U
npeiaraTb OPUEHTUPOBOYHBIN CIIOCOO pelIeHUs, B OMHCAHWUM HCCIEIOBAHUS PACIO3HABATH
IpoBEpsEMOE TMPEANONIoKEeHUE (TUIIOTe3y), OLIEHUBATh IMPABUIBHOCTh MOpSAAKA IMPOBEIACHUS
WCCJICIOBAHMSI, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTarT;

MIPOBOJIUTH OTIBITHI IO HAOIIOACHUIO (PU3MUECKUX SBICHUN MM (U3NIECKUX CBOMCTB TEIl
(u3y4eHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXPAaHEHWS SHEPIHH, 3aKOHA COXpPaHCHHUS
UMIyIbCca, JACWCTBHE 3aKoHa bepHYIIM U BO3HUKHOBEHHE TOABEMHOM CHIIBI KpBLIa,
3aBUCHUMOCTh TEpHOJa KoJIeOaHWIl MPYKUHHOTO MAasTHUKAa OT MacChl Tpy3a U KECTKOCTH
OPYXHHBI W HE3aBUCHMOCTh OT AaMIUIUTYAbl MajblX KoOJeOaHWH, MpsIMONMHEIHOE
pacrpocTpaHeHHE CBETa, Pa3IoKEHUE OEJIOT0 CBETA B CIIEKTP, H3yYCHNUE CBONCTB M300paKEHHUS
B IUIOCKOM 3€pKaje U CBOMCTB M300pakeHUs MpeaMeTa B coOHparolied JuH3e, HabIoAeHne
CIUIONIHBIX W  JIMHEWYaTBhIX  CIEKTPOB  H3Iy4YeHHs): (HOpPMYIHpOBATH  MPOBEPSIEMOE
MPEANOoKEeHHe (THUMOTe3y) O BO3MOXHBIX pe3yjbTaTax HaOMIOJICHUH, CaMOCTOSITEIIBHO
coOMpaTh YCTAaHOBKY H3 HW30BITOYHOTO Habopa OOOpYIOBaHWUS, ONMCHIBATH XOJl ONBITA M
(dbopMyITHUpPOBaTh BHIBOIBI;

OPOBOIUTH NpPU HEOOXOJMMOCTH CEpHUI0 MPSAMBIX HW3MEPEHUH, OIpenenss cpenHee
3HaYeHHE U3MEePsIeMON BETUUUHBI U ONPEeNisis MOrPEIIHOCTh PE3YIbTATOB MPSIMbIX U3MEPEHUH,
000CHOBBIBATH BHIOOP Crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IIPOBOJUTH KOCBEHHBIE M3MEPEHHsI (PU3MUECKUX BEIUUYUH (CPEAHSISI CKOPOCTh U YCKOPEHUE
TeJa PU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO MaleHUs], KECTKOCTD MPY>KUHBI,
KOA(DPUITMEHT TPEHUS CKOJBXKEHHUS, MEXaHWUYecKas paboTa W MOIIHOCTh, YacCTOTa W TIEPHOT



KOJIeOaHU MaTEMaTHYECKOTO U MPYKUHHOTO MAasTHUKOB, (POKYCHOE pacCTOSIHHUE coOMparomei
JUH3BL M €€ ONTHYECKas CHJia, PAJMOAKTHBHBIN (OH) C HCIIOJB30BAHMEM AHAJIOTOBBIX W
U(POBBIX MPUOOPOB: OOOCHOBBIBATH BBIOOP METO/A W3MEPEHHUs, IUIAHUPOBATh HM3MEPEHHUS,
CaMOCTOSITENIbHO COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, BBIYMCIIATh 3HAUECHHE BEJIMYUHBI U
aHAJIM3UPOBaTh IOJIYYEHHBIE PE3yJbTaThl, OLEHMBAS IOIPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX
U3MEPEHU;

IPOBOJUTH AKCIEPUMEHTAIbHBIE HCCICIOBAHUS 3aBUCUMOCTEH (PU3MYECKHX BEITUYUH
(3aBMCHMOCTb IIyTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JBM)KEHUHM 0€3 HadalbHOH CKOpPOCTH,
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHMS OT CHUJIbl HOPMAJIBHOTO JABJIEHUs, IIeproja KoseOaHui
MaTeMaTHYECKOT0 MasiTHUKA OT JJMHBI HUTH, OINpENeIeHUE YCKOPEHHUsS CBOOOTHOTO MaJCHHS,
UCCIICIOBAaHNE M3MEHEHHUS BEIMUMHBI U HANIPABICHUS MHAYKIIMOHHOTO TOKA, 3aBUCUMOCTh YIjia
OTpa)KeHHsI CBeTa OT yIJla MaJeHMs, yrjla MpeJoMJICHUs OT YIJla MajJieHus CBETOBOrO JIyya,
UCCIIIOBAaHUE TPEKOB: U3MEPEHUE SHEPTUHU YACTHLIBI 10 TOPMO3HOMY IyTH (110 GoTorpadusim)):
COBMECTHO C yuyuTesleM (pOopMyIHpoBaTh 3aadyy M TMIIOTE3y HMCCIEAO0BAaHUSA, CaMOCTOSTEIIbHO
IUTAHUPOBATh HCCIIEIOBAHNUE, CAMOCTOSTEIIEHO COOMpATh HKCHEPUMEHTAIBHYIO YCTAaHOBKY,
IPEACTaBIATh MOJyYCHHbIE 3aBUCHUMOCTU (PM3MYECKUX BEJIWYMH B BHUJE TaONUIl U IpadUKOB,
OLIEHUBATh MOTPELIHOCTH, AEIaTh BBIBOBI 10 PE3yJIbTaTaM UCCIIEA0BaHMS;

co0roaaTh mpaBmiIa 0€30MacHOTo TpyIa mpu padboTe ¢ 1a00paToOpHEIM 000PYIOBAaHUEM;

XapaKTeprU30BaTh NPUHIIHIIGI JCHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB C OMOPOM Ha MX OMMCaHUA (B TOM 4YMCIE: CIMJIOMETp, INaTYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, DaKeTa, 3XOJO0T, OYKH, Mepuckomn, ¢doToanmapar,
MHUKPOCKOTI, TEJIECKOII, ONTHYECKAE CBETOBOJIBI, CIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa),
UCTIONB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHHH W HEOOXOMUMble (QHU3MUECKue
3aKOHOMEPHOCTH, HCIOJb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHMUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX NMPHUOOPOB M TEXHOJIOIMUYECKHX MPOLECCOB MPU PELICHUH y4eOHO-
NPaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISl TOCTPOSHUS N300pakeHUH B TNIOCKOM 3epKaje U
coOuparoIie TMH3e;

OPUBOANUTH TpUMEpPbl  (HAXOAWTh HMHPOPMALUIO O TpUMepax) MNPaKTUYECKOTO
UCTOJIb30BaHUs (PU3NYECKUX 3HAHMH B MOBCEJIHEBHOM JKM3HU Ui obecrieueHust 6€30MacHOCTH
npu OOpamieHnu C MpHOOpaMH W TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 30POBbS U
COOIOICHHSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKPYKaIOILEel Cpene;

OCYLIECTBIIATh MOUCK HMHpOpManuu  Qusnueckoro coaepxkanus B HMHTepHere,
CaMOCTOSITENIbHO ~ (OPMYNIHMPYS  TOUCKOBBI  3alpoc, HAXOMUThb MYTH  ONpeNeTeHus
JIOCTOBEPHOCTH TOTYYCHHOW WH(POPMAIIMK Ha OCHOBE MMEIOIIUXCS 3HAHUW M JOTTOTHUTEIHHBIX
UCTOYHUKOB,;

UCIOJIb30BaTh MPU BBINOJHEHWM YUYEOHBIX 3a/laHMi HAayYHO-TIOMYJISIPHYIO JIUTEepaTypy
(Gu3nUecKoro cojepX)aHHs, CIPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIaleTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OJHOMW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (PU3MUECKOrO conIepKaHUs, IyOJMYHO TMPEICTaBIATh PE3YJIbTaThl
INPOEKTHONM WJIM HCCIEOBATENIbCKOM AEATENBHOCTH IPU 3TOM TPAMOTHO HCHOJb30BaTh
U3y4EHHBbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKd U CONPOBOXKIATh BBICTYIUICHNE
npe3eHTalmen ¢ yu€ToM 0coOEHHOCTEH ayJTUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YACOB, OTBOJANUMbBIX HA OCBOEHHE

KAXKIOM TEMBI
7 KJIACC
KoanyecTBO yacon
Ne n/m HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbI IIpakTnyeckune
Bcero KoHTpoJbHbIe
paGoThI padoThI

1.1 du3uka — HayKa O MPUPOJIE 2
1.2 dusnyeckue BEITHYUHBI 4 3
1.3 EcTtecTBeHHO-HaY4YHBIN METO]] IO3HAHUS 2 1

Hroro no pasneny 8
2.1 CtpoeHue BelecTBa 2 1
2.2 JIBroKeHUE 1 B3aMMOJICHCTBHE YaCTHI] BEIIESCTBA 4 2
2.3 ArperaTHbI€ COCTOSIHUS BEIIeCTBa 1

Hroro no pazneny 7
3.1 MexaHU4eCcKOe NBUKEHUE 10 2
3.2 Wueprus, Macca, TUIOTHOCTh 9 1 1
3.3 Cuita. Bunsr cun 15 1 3

Hroro mo pazueny 34
41 [asnenue. llepenaya naBneHusi TBEPAbIMU TEIAMH, 5 2

XKUJIKOCTSIMH U Ta3aMH
4.2 JlaBieHune KUIKOCTH 6
4.3 ATMOC]epHOE TaBICHHE 5 1
44 JleficTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX 12 1 3
TEJI0

Hroro no pazneny 28
51 Pabora 1 MOIIIHOCTH 6 1
5.2 IIpocTeie MEXaHU3MBI 8 2
5.3 MexaHnueckasi JHEpIrHst 5 1 1

Hroro 1o pasnery 19
6.1 ‘ IToBTOpUTENIEHO-00001IAIOIINI MOYJIh 6 ‘ ‘

Hroro 1o pasnery 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 ‘ 23 ‘




8 KJIACC

KoaunuyecTBO 4acoB

Ne nn/m HaumeHoBaHue pa3ieioB U TeM NPOrPaMMbI IIpakTuyeckue
Bcero KonTposbHbie
patoTE! padoTbl
1.1 CrpoeHre u CBOMCTBA BEIIECTBA 6
1.2 TemnoBble mpoIecCh 33 1 6.5
Hroro no pazueny 39
21 :‘)J'IGKTpI/I‘I?CKI/Ie 3apsizibl. 3apspKEHHBIE Tejla U UX 9 1
B3aMMOJICHCTBUS
2.2 [ToCTOSIHHBIN 2JEKTPUUECKUN TOK 31 1 10
2.3 MarHuTHBIC SIBIICHHS 11 4
2.4 DNIeKTpOMarHuTHasE UHIYKITUS 7 1 1
Hroro o pasneny 58
3.1 [ToBTOpHUTENHEHO-00001IAIOIINN MOTYITH 5
Hroro no pasneny 5
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KJIACC
KosnnyectBo 4yacos

Ne n/m HanmenoBaHmue pa3/ie/ioB U TeM NPOrpaMMbl Kourpoabubie IIpakTuyeckue

Bcero
padoThI padoThI
11 MexaHn4YecKoe ABUKEHUE U CIIOCOOBI €0 OIMCAHUS 30 1 4
1.2 BzaumopetictBue Ten 18 4
1.3 3aKOHBI COXPAHECHUS 15 1 2
Htoro no pazneny 63
2.1 MexaHndeckue KojaeOaHus 8 3.5
2.2 MexaHuueckue BOJIHBI. 3BYK 10 3
Htoro no pazneny 18
3.1 DIIEKTPOMArHUTHOE I0JI€ M SJIEKTPOMArHUTHBIC BOJTHBI 6
Hroro no pasneny 6
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8 2
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 1
4.3 Paznioxxenne 6erroro cBeTa B CIIEKTP 2 1
Hroro mo pazueny 16
5.1 Hcnyckanue v moriomneHne CBeTa arToMoOM 4 1
5.2 CtpoeHue aTOMHOTO siipa
5.3 SnepHble peakuuu 7 1
Hroro no paszneny 16
6.1 Mexanunueckue siBIeHUS (IOBTOPUTENBHO- 6 3
0000IIarOIINI MOJTYJIb)
6.2 TennoBsie sBIICHUsI (TOBTOPUTEIHHO-0000IIAIONITH I 3
MOJTYJIb)
6.3 DNEeKTPOMAarHUTHBIE SIBICHUS (IOBTOPUTEIHHO- 3 1
0000IIarOIITIIT MOTYJIb)
6.4 CaetoBbIe sBIIeHUs (TOBTOPUTEIHHO-00001IaI0IU I 1 1

MOJYJIb)




6.5 ‘ [ToBTOpHUTENTEHO-0000IIAOIINI MOTYITb 4 ‘

Hroro no pazueny 17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 ‘ 26.5



7 KJIACC

N KonuyecTBo yacos DJIeKTPOHHbIE
[
. IIpaktnye  UHppoBbIe
n/ Tema ypoxka
n P Bcero ﬁZHTa%(:::;: CKHe oOpa3oBaTe/ibHbIE
P padoThbI pecypchbl
http:www.history.ru/fr
1 ®duszrka — HayKa o npupoe. SABIeHus NPUPOIbI 1 D story.ru/
eeph.htm
2 OuznyecKue sIBICHUS 1 http:phdep.ifmo.ru
3 ®uznyeckue BeanuuHbl. PazmMepHocTs. dusnueckue npudopsl. 1 htto:physics.nad.ru
[TorpenHoCTH MpU MPSAMBIX H3MEPEHHUSIX ' o
4 Vpok-uccnenosanue "M3mepeHre TMHEUHBIX pa3MEPOB TET U 1 1 http://www.elmagn.ch
IIPOMEXYTKOB BpeMEHH" almers.se/%7eigor
5 JlaGopaTtopHast pabota "HM3mepenne 00bEMa JKUIKOCTH U TBEPIOTO 1 1 http:www.history.ru/fr
Tena" eeph.htm
Jla6 6ora " . .
6 Mae T(())}f;agzgggil pabota "Onpenenenue pa3MepoB MabIX TeJ 1 1 http:phdep.ifmo.ru
7 Mertoasl HaydyHOTO Mo3HaHUs. Onucanne GU3NIECKUX SIBJICHUMN C 1 http:physics.nad.ru
MIOMOILBIO MOJEIEH ' o
VYpoxk-uccnenosanue "l[IpoBepka runoressl: JadbHOCTh MOJETA _
8 [IapuKa, MyIeHHOr0 TOPU30HTAIILHO, TeM OO0JIbIle, 4eM OoJbIle 1 1 glt:r?é/r/:vswwe/%(;ler?;g rn.ch
BBICOTA ITycKa" '
9 Crtpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE 1 http:www.history.ru/fr
CTPOEHHE BELIECTBA eeph.htm
10 JlaboparopHas paboTa "OreHKa AMaMeTpa aToMa METOI0OM PSIJIOB 1 1 http:phdep.ifmo.ru
(c ucronpzoBanuem dotorpaduii)" ' ' '
VYpok-uccnenoBanue "HabitoieHne TemI0BOro paciiupeHust
11 ra3oB. ONbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO 1 1 http:physics.nad.ru
NpUTSKEHUS"
12 JBmwxenue vactuil Bemiectsa. Juddysus. bpoyHoBckoe 1 http://www.elmagn.ch
JBUKECHHE almers.se/%7eigor
13 Ypok-uccnenoBanue "Habmronenre u o0bsiICHEHHE OPOYHOBCKOTO 1 1 http:www.history.ru/fr
IBIKeHUs v tuddy3un" eeph.htm



http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm

14 B3anmoneiicTBre YacTUI BEIIECTBA: MPUTSHKEHNE U OTTAJIKMBAHUE 1 http:phdep.ifmo.ru
ArperatHble cocTosiHUS BetecTBa. OCOOEHHOCTH arperaTHbIX .
15 P . H P 1 http:physics.nad.ru
COCTOSIHHI BOJIbI
16 Mexanunyeckoe nBuxenue. [1yTe, TpaekTopHs, NEpEMEILICHHE 1 http:/Mwaww.elmagn.ch
A - LYTE, TP PHA, TIepemetit almers.se/%7eigor
http:www.history.ru/fr
17 PaBHOMepHOE 1 HEpaBHOMEpPHOE BHXkEHUE. CKOPOCTh 1 ecph.htm
HaxoxaeHue ckopocTH, MyTH U BPEMEHH NPU PaBHOMEPHOM )
18 FICHIS p YT p pHp p 1 http:phdep.ifmo.ru
NPSIMOJIMHEHHOM JIBU)KEHUU
JlaboparopHas padota " .
19 pat }')'H st pabota "OnpeneneHne CKOpOCTH PaBHOMEPHOTO 1 http:physics.nad.ru
JIBUKCHUS
20 ['paduiku MpAMOIIMHEHHOTO PABHOMEPHOTO JIBHKCHUS 1 http://wwiw.elmagn.ch
p p p p A almers.se/%7eigor
. http:www.history.ru/fr
n n
21 Pemenue 3amau o reme "Pacuer cpenneit ckopocTu 1 eeph.htm
Jlaboparo " i '
29 paTopHas padota "Ornpeaenenue cpeaHeit CKOpOCTH ) 1 http:phdep.ifmo.ru
CKOJIbJKEHUs1 OpycKa WK IIapuKa M0 HAKIIOHHOMN TMIOCKOCTH
OTHOCUTETHHOCTH ABMKEHUs. CI0KEeHUE CK Tel pu )
23 QCUTCILHOCTD JIBHIC Crroxenue cropoctei np 1 http:physics.nad.ru
napauieJIbHOM JIBHKCHUN
24 [Tonyuenue u ananu3 rpauKoB 3aBUCUMOCTHU IIyTH U CKOPOCTH 1 http://www.elmagn.ch
JBUKEHHS OT BpEMEHU almers.se/%7eigor
o5 Pemenune rpaduyeckux 3amad no reme "Mexanuka. PaBHOMepHOe 1 http:www.history.ru/fr
MPSIMOJIMHEITHOE IBUKEHUE" eeph.htm
26 SIBnenue nHepuuu. 3aKOH UHEPLIUU 1 http:phdep.ifmo.ru
BzaumoneiicTBre TeN KaK MpUYMHA U3MEHEHUS CK TH. Macca .
27 . p MeHE CKOPOC c¢ 1 http:physics.nad.ru
TeJa KaKk Mepa MHEPTHOCTH TeJia MPHU MOCTYNATETLHOM JIBHKCHUT
. http://www.elmagn.ch
_ " "
28 Ypok-uccienoBanue "CpaBHEHHE MacC IO B3aUMOJICHCTBHIO TEJ 1 almers.se/%7eidor
29 I1OTHOCTS BelecTBa 1 http:www.history.ru/fr
eeph.htm
30 JlaGopatopHas pabota "OnpezeneHne mIOTHOCTH TBEPAOTo Tena” 1 http:phdep.ifmo.ru
31 Pemenue 3amau no teme "Macca tena. IInotHOCTE BemecTsa' 1 http:physics.nad.ru
32 Cwmecu u criaBbl. [loBepXHOCTHAS 1 TMHEWHAs IUIOTHOCTh 1 http://www.elmagn.ch



http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor

[MoxroroBka Kk KOHTPOJILHOU paboTe 1o Teme "du3nKa — HaykKa o

almers.se/%7eigor

http:www.history.ru/fr

33 npupoe. [leppoHauanbHbie CBEACHUS 00 aTOMHO-MOJIEKYIISIPHOM 1 eeph. htm
CTpOEHMHM BellecTBa. Mexanuka"
KoHnTtpoinbhas padora mo teme "®dusnka — Hayka o IPUPoO/IL.

34 [lepBoHauanbHbBIE CBEACHUS 00 ATOMHO-MOJIEKYJIIPHOM CTPOCHUH 1 http:phdep.ifmo.ru
BelecTBa. Mexanuka"

35 Cwia. SIBnenue tsarorenus. Cuiia TsHKECTH 1 http:physics.nad.ru

36 Nzob6paxenue cui. Pemenue 3aaay no teme "OnpeneneHue CUibl 1 http://www.elmaqn.ch
TsKecTH" almers.se/%7eigor

37 Cuna ynpyroctu. 3akoH ['yka 1 zgp r:]Y\r/]\t/vr:]/v.hlstorv.ru/fr

38 Bec Tena. U3smepenue cui. [{unamomerp 1 http:phdep.ifmo.ru

39 YpOK-I/ICCJ;Ie,Z[OBaHI/Ie ::Ha6n}ozLeHHe M3MEHEHHUS CKOPOCTH MPHU 1 http:physics.nad.ru
B3aUMOJICCTBUU T

40 Pemenue 3amau no reme "Cuia ynpyroctu. Bec tena" 1 glt:ﬁélr/:vls’wwe/%glgggrn.ch

41 JlaGopaTtopHast pabota "ONbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD 1 http:www.history.ru/fr
pactspkenus (nedopmanuin) mpyKUHBI OT MTPHIOKEHHOMN CHUITBI" eeph.htm

42 Cuia Tpenust 1 http:phdep.ifmo.ru

43 Cnoxenue cwi. PaBHonelicTByromas cusia 1 http:physics.nad.ru

44 Pemenue 3amgau o teme "Crnoxenue cui. PaBHoaeicTByroras 1 http://www.elmaqn.ch
cua” almers.se/%7eigor

45 Pemenne 3agau no reme "B3aumoneiictBue ten. Cuisl B 1 http:www.history.ru/fr
MexaHuke" eeph.htm
Pemenue 3agau no teme "Cuna tpeHus". Ypok-Hccie10BaHuE 10

46 teme "HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAAN 1 http:phdep.ifmo.ru
CONIPUKOCHOBEHUS "
JlaboparopHas padoTa "ONbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh

47 CHUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI IaBJICHUSI U XapakTepa 1 http:physics.nad.ru
COINPUKACAIOIINXCS TOBEPXHOCTEH"

48 Pemenne 3agau no reme "B3aumoneiictBue ten. Cussl B 1 http://www.elmagn.ch

mexanunke"

almers.se/%7eigor



http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor

http:www.history.ru/fr

49 KoHnTtpoinbHas padora o teme "B3zaumonericteue ten" 1 eeph.htm

50 JlaBnenue TBEPABIX TEI 1 http:phdep.ifmo.ru

51 ypOI'('-I)KCHCpI/IMeHT "CnocoOsI onpeiesieHus JaBJIeHUs TBEPIOTO 1 htto:physics.nad.ru
Tena

52 VYpok-uccienosanue "3aBUCUMOCTh JaBJICHUS Ta3a OT 1 http://www.elr_naqn.ch
TemnepaTrypbl"” almers.se/%7eigor

53 JlaBrenue xuakocTeit u ra3oB. 3akoH [lackans 1 zgp r:]\./;/]\t/vn\]/v.hlstorv.ru/fr

54 ITneBMaTnyeckue ycTpoicTBa 1 http:phdep.ifmo.ru

55 3aBUCHUMOCTb J1aBJICHUS KUJIKOCTHU OT TJTyOUHBI 1 http:physics.nad.ru

56 I'unpocrarnveckuii mapamgokc 1 glt:gé/r/wggggrnﬁh

57 Ypok-nipoekT "M3ydenune coobmaromuxcst cocyaoB" 1 hitp: . history.rufr

eeph.htm

58 Ypok-kondepennus "[‘uapaBnuueckue MexaHu3mbl" 1 http:phdep.ifmo.ru

59 Hcnonb3oBaHne BHICOKUX JTABJICHUIN B COBPEMEHHBIX TEXHOJIOTHSX 1 http:physics.nad.ru

60 Pemenne 3agau o teme "JlaBnenue »XugkocTu" 1 th:sé/r/xvgwm/;)‘;lengrn'Ch

61 ATtMocdepa 3emMiu ¥ IPUYHMHBI €€ CYIIeCTBOBAHUS 1 http:www_history.ru/fr

eeph.htm

62 YPOK-I/ICC;];IGIIOBaHI/Ie "IIposiBneHue AecTBUS aTMOCHEPHOTO 1 http:phdep.ifmo.ru
JTaBJICHUS

63 N3mepenue armochepHoro nasienus. OnsiT Toppuderun 1 http:physics.nad.ru

64 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT BBICOTHI HaJl ypOBHEM 1 http://WWW.eImaqn.Ch
Mops. [Ipubopsl 1151 u3mepenus: aTMochepHOro TaBiIeHUs almers.se/%7eigor

65 Bapomerp-anepouns. ATMocdepHoe JaBlieHHe Ha Pa3IHUHbIX 1 http:www.history.ru/fr
BBICOTaX eeph.htm

66 BritankuBaromas cuna. 3akoH Apxumesna 1 http:phdep.ifmo.ru

67 Pemenne 3amad mo teme "3akon Apxumena" 1 http:physics.nad.ru

68 VYpoxk-uccnenoBanne "IKCrepuMeHTaTIFHOE OOHAPYKEHNE 1 http://www.elmagn.ch
JENCTBUS )KUKOCTH U ra3a Ha OTPYKEHHOE B HUX Tejo" almers.se/%7eigor

69 JlaGopatopHas pabota "OnpeaeneHne BHITAIKUBAIOIIEH CUJIBI, 1 http:www.history.ru/fr



http://www.history.ru/freeph.htm
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http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm

JICUCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTD"

eeph.htm

70 IInaBanue Ten 1 http:phdep.ifmo.ru
71 JlaGopaTtopHnas pabota I/IccneiILOBaHHe 3aBUCHUMOCTH Bica Tena B 1 htto:physics.nad.ru
BOJIC OT 00’beMa MOTPYKEHHOU B KHUJIKOCTh YaCTH Tella
http://www.elmagn.ch
72 BosznyxomiaBanue. [LtaBanue cy1oB 1 almers.se/%7eiqor
73 Pemenue 3amad no teme "3akoH Apxumena. Y ciaoBUs MIaBaHUS 1 http:www.history.ru/fr
Ten" eeph.htm
74 Pemenne 3amau nmo teme ""I[eﬁCTBI/Ie JKUJIKOCTH M Ta3a Ha 1 http:phdep.ifmo.ru
MOTPYKEHHOE B HUX TEJIO
75 YPpOoK-TIpoeKT KOHCprI/IPOBaHHe"apeOMeTpa W JIOJIKU U 1 htto:physics.nad.ru
onpeiesIieHue TPy3010IbEMHOCTH
76 [ToaroroBka Kk KOHTpOJIEHOU paboTe no Teme "JlaBieHue TBepAbIX 1 http://www.elmagn.ch
TEN, JKUAKOCTEH 1 ra3on" almers.se/%7eigor
77 KonTponbhas pabota no teme "JlapneHue TBepIbIx Tel, 1 http:www.history.ru/fr
JKHIKOCTEN U Ta30B" eeph.htm
78 Mexanuueckas pabora 1 http:phdep.ifmo.ru
79 MomHocTs 1 http:physics.nad.ru
80 Pentenne 3a1a4 Ha onpeaeneHre padoThl 1 MOIIHOCTH 1 http://www.elmagn.ch
a pea p m almers.se/%7eigor
http:www.history.ru/fr
81 PaGota cuibl TSKECTH M CUITBI TPEHUS 1 eeph.htm
82 Pemenue 3aaq mo teme "PaboTa CHITBI TSKECTH M CHITBI TPEHHUS" 1 http:phdep.ifmo.ru
i " . .
83 YPOK"I/ICCJ'IGIIOBaHI/Ie 'l"acqu MOIIHOCTH, Pa3BUBAEMOM MpPHU 1 htto:physics.nad.ru
MoABEME T10 JIECTHUIIE
http://www.elmagn.ch
84 [IpocTeie MeEXaHM3MBI 1 almers.se/%7eidor
http:www.history.ru/fr
85 MowmenT cubl. [IpaBuno MOMEHTOB 1 eeph.htm
86 JlaGopaTtopHas pabora "M3ydueHune npal?'nna phIdara ajis 1 http:phdep.ifmo.ru
IIOJBMKHOTO U HEMTOABM)KHOT'O OJIOKOB
87 "30510TOE MPaBUIIO" MEXaHUKHU 1 http:physics.nad.ru
88 Ypoxk-nipoekT "[IpoexkTrpoBaHue NOJMUCIACTOB C 33/ JaHHBIMU 1 http://www.elmagn.ch
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napaMmerpamu’ almers.se/%7eigor

89 VYpok-koupepenius "IIpocTeie MEXaHU3MBI B OBITY, TEXHHUKE, 1 http:www.history.ru/fr
JKUBBIX Opranusmax” eeph.htm

90 KoadhdunmenTt noneznoro qeiCTBUS MPOCTHIX MEXaHHU3MOB 1 http:phdep.ifmo.ru

91 JlaGopaTtopHnast pabora ""OHpe):[eJIeHMe KITJI moaBukHOTO M 1 1 http:physics.nad.ru
HEMOJIBUYKHOTO OJIOKOB

92 Mexanunyeckas sHeprus. Kuneruueckas u noteHuuanbHas 1 http://WWW.eImaqn.ch
JHEPIHUs almers.se/%7eigor

93 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPrun 1 ittp: v history. ruffr

eeph.htm

Ypok-3KcriepuMeHT "DKCIepUMEHTAIbHOE OIPe/IeIeHNe

94 MU3MEHEHUSI KNHETUYECKOW U IIOTEHIIMAIbHON SHEPI YU IIPH 1 1 http:phdep.ifmo.ru
CKaThIBaHHUH TeJa 10 HAKIOHHOM MiIockocTu"

95 [ToaroroBka k KOHTp'(')JIBHOI}'I pabote o Teme "Pabora u 1 htto:physics.nad.ru
MOIIIHOCTb. DHEPTHUs

96 KonTponpHas padora o Teme "Pabora u moutHocTh. JDHEprus" 1 glt:r?e::/r/:.vswwe/%‘;ler?;grnm

97 PaGora ¢ Tekctamu o Teme "Mexanudeckoe ABmkenue". ['omoBas 1 http:www.history.ru/fr
KOHTpPOJIbHAS. 3a4ET. eeph.htm

98 Pa6ora ¢ Tekctamu o Teme "CtpoeHue Bemectna' 1 http:phdep.ifmo.ru

99 Pabora ¢ Tekcramu o Teme "Cuisl B mpupoe” 1 http:physics.nad.ru

100 Pabota c Texctamu 1o Teme "JlaBneHue TBEPIBIX TEIN, KUIKOCTEN 1 http://www.elmaqn.ch
U razoB" almers.se/%7eigor

101 Pabora ¢ Texkcramu no Teme "OHeprus” 1 zgpﬁ\./;/]\t/vn\]/v.hlstorv.ru/fr

102 Pabora ¢ Tekcramu o Teme "[IpocTeie MexaHH3MBI" 1 http:phdep.ifmo.ru

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 23
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8 KJIACC

KoauuyecTBO 4acoB

DJleKTPOHHbBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE

Nen/m  Tema ypoka KonrTpoabsubie IIpakTuueckue
P Bcero P P pecypcbl
padoThI padoThI
OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1 http:www.history.ru/freeph.htm
MOITBEPKICHUS
2 Macca u pazMep aTOMOB B MOJIEKYIT 1 http:phdep.ifmo.ru
M .
3 OAICITH TBEPAOTO, AKIIKOTO 1 1 http:physics.nad.ru
ra3000pa3HOro COCTOSTHUM BEIECTBA
Ypox-koHpepeHuus
n
4 F%ggzzaﬁggszggz;I;cl\f((})z%);}’elzgzia' 1 http://www.elmagn.chalmers.se/%7eigor
anma3zoB"
5) Eg::;;gg?;ﬁ;?{gﬁ:ﬁ(ﬁiﬁgﬂb' 1 http:www.history.ru/freeph.htm
6 TemnoBoe pacmmpeHue u CkaThe 1 http:phdep.ifmo.ru
7 TemnoBoe nBrmxkenue. Temneparypa 1 http:physics.nad.ru
8 TemnepaTypHble HIKajbl 1 http://www.elmagn.chalmers.se/%7eigor
9 E;{J;I{) sg;{:ﬂ PHEPTHL H CTIOCOObI ¢8 1 http:www.history.ru/freeph.htm
10 Buasl Teronepenaun 1 http:phdep.ifmo.ru
VYpok-koupepenius "Mcnonbp3zoBanue
1 Temom cnofiers nemeemn 1 nto:physics.nad.
sHeprocoepexeHus"
K . .
12 TC?HP;IZT\EESTTHHOTH Y AenbHas 1 http://www.elmagn.chalmers.se/%7eigor
VYpok-uccnenosanue "lIposepka
TUTIOTE3bI JIMHEMHON 3aBUCHMOCTH
13 JUIMHBI CTOJIOMKA KUIKOCTH B 1 1 http:www.history.ru/freeph.htm

TEPMOMETPHUUECKOH TpyOKe OT
TeMIeparypol”
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14

YpaBHeHHE TEIJIOBOTO OajaHca.
TemmooOMeH 1 TEMI0BOE paBHOBECHE.
3axoH Hprorona—Puxmana

http:phdep.ifmo.ru

15

16

17

Jlabopartophast pabota "HccnenoBanue
SBJICHHSI TEIUIOOOMEHA TpU
CMEILIMBAaHUU XOJIOJHOU U ropsiuei
BOJBI"

Pemenue 3amay o reme "TemmooOMeH
Y TEIJIOBOE paBHOBecHE"

Jlaboparopuas padota "Onpenencaue
KOJIMYECTBA TEIUIOTHI, MOTYYSCHHOTO
BOJIOM IIPU TEII00OMEHE C HarpeThIiM
METAUINYECKUM HIIUHIPOM"

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

18

IInaBnenue u OTBCPACBAHUC
KPpUCTATNIMYCCKUX BCUICCTB. VaenpHas
TCIIJI0TA I1JIaBJICHU A

http:phdep.ifmo.ru

19

Pemrenue 3agau mo treMe "IlnaBinenue
Y OTBEP/ICBaHUE KPUCTATUIMUECKUX

TCI

http:physics.nad.ru

20

21

22

JlaGopatopHas pabota "Onpexnenenue
yACIBbHOU TETJIOTHI TIaBJICHHS Jibaa"

VYpok-uccnenosanue "CpaBHeHue
IIPOILIECCOB IJIABJICHUS
KPUCTAININYECKUX TEJI U Pa3MATYCHUS
IIpU HarpeBaHuu aMop(HbIX Tea"

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenue

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

23

24

Kumnenue. Y nenpHas Temnora
nmapooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEPATypPhl KUTIEHUS OT
aTMOC(EpHOTO TaBJICHUS

Pemrenue 3agad mo reMe
"[TapoobpazoBanue U KuneHue"

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

25

Ypoxk-uccnenoanue "OObsIcHeHUE
3aBHCUMOCTH TEMIEPaTypbl KUTICHUS

http:www.history.ru/freeph.htm
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oT naByieHusa"

HacpleHHbIif 1 HeHAChIIIIEHHBINA Tap.

26 http:phdep.ifmo.ru
BitaxxHocTh BO31yXa
BraxxnocTh Bo3yxa u €€ u3MepeHue.
27 JlaGopatopnas pabota "Onpexnenenue 0.5 http:physics.nad.ru
OTHOCHUTEJILHOM BJIIAXKHOCTH BO3TyXa"
28 Pemenue 3amay o reme "Baaxuocts" http://www.elmagn.chalmers.se/%7eigor
Pemenue 3aga4 u aHanu3 cUTyalui,
29 CBSI3aHHBIX C SIBJICHUSIMH UCIIAPEHUSI U http:www.history.ru/freeph.htm
KOHJIEHCAIlNH
DHeprus TOIINBa. Y IelIbHas TEIIoTa .
30 P ya http:phdep.ifmo.ru
cropaHus
ITpuuune: pado .
31 PHIIIIBT PABOTRI TEMIOBBIX http:physics.nad.ru
JBUTATEIEH
ITapoBas TypOuna. /IBUrarein .
32 P yP A http://www.elmagn.chalmers.se/%7eigor
BHYTPEHHETO CTrOpaHUs
33 KII/] TermoBoro aBuraTeis http:www.history.ru/freeph.htm
Pemenue 3amau mo teme "KII .
34 A ° e" © A http:phdep.ifmo.ru
TEIUIOBOT'O JBUTATENS
VYpok-koHpepennus "TemnnoBsie
35 JIBUTATENH U 3aIIUTA OKPYKAIOIIEH http:physics.nad.ru
cpenbr"”
36 TerutoBbIe MOTEPU B TETUIOCETSIX http://www.elmagn.chalmers.se/%7eigor
3aKOH COXpaHEHMSI U MTPEBPALLICHUS
37 DHEPIUU B MEXaHUYECKUX U TEIUIOBBIX http:www.history.ru/freeph.htm
mporieccax
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TermIoBbIe SIBICHUS. .
38 N http:phdep.ifmo.ru
N3meneHune arperaTHbIX COCTOSIHUI
BenrecTna"
KonTponbhas pabota no teme
39 "TenoBele ABiIeHus. M3Menenue http:physics.nad.ru
arperaTHBIX COCTOSIHUI BeriecTra"
40 Onektpusarus Ten. [[Ba pona 3apsmos http://www.elmagn.chalmers.se/%7eigor
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VYpoxk-uccnenoanue "Hccienopanue

41 CIOCOOOB PA3JINYHBIX BEIIECTB 1 http:www.history.ru/freeph.htm
Ha’JIEKTPU30BBIBATHCA"
B i . .
42 3aMMOJEHCTBUE 3aPSKEHHBIX TEIl 1 http:phdep.ifmo.ru
3axoH Kynona
DJIEKTPUYECKOE TOJIE.
43 anpsHKEHHOCTD JIEKTPUYECKOTO 1 http:physics.nad.ru
nosist. [lpunHnun cynepno3unuu
BJIEKTPUYECKUX MOJENH
Hocutenu snektpuyueckux 3apsios.
44 DOneMeHTapHbIi 3apsa. CTpoeHue 1 http://www.elmagn.chalmers.se/%7eigor
aToma
3axo .
45 KOH COXPATCHHA STCKTPHHECCROTO 1 http:www.history.ru/freeph.htm
3apsiaa
IT .
46 DOBOIHMIH, JMIICKIPHIH 1 1 http:phdep.ifmo.ru
MIOJTYITPOBOTHUKH
47 ypOK-KOH(bepveHHI/IFI ?neKTpmaum{ B 1 http:physics.nad.ru
MMOBCETHEBHOMN KU3HU
P " .
48 CLLICHHE 331 IO TEME "33KOH " 1 http://www.elmagn.chalmers.se/%7eigor
COXpaHEHUs 3JIEKTPUUECKOTO 3apsiaa
Dnektpruueckuil Tok. lctouHnku .
49 PHHCC OF. LICTO 1 http:www.history.ru/freeph.htm
AIEKTPUIECKOTO TOKA
Ypok-uccnenosanue "McciaenoBanue
50 JEMCTBUS 2JIEKTPUUECKOTO MO Ha 1 http:phdep.ifmo.ru
MIPOBOTHUKY U TUDJIEKTPUKH"
51 DNEeKTPUUYECKUI TOK B METaJIJIaX 1 http:physics.nad.ru
One i .
52 JICKTPHHCCKIH TOK B AHAKOCTAX H 1 http://www.elmagn.chalmers.se/%7eigor
razax
53 DneKkTpruyecKas 1enb 1 http:www.history.ru/freeph.htm
54 Cuina Toka. AMIiepmMeTp 1 http:phdep.ifmo.ru
DNeKTpUYECKOe HaAIPSKEHHUE. .
55 P P 1 http:physics.nad.ru
BossTmeTp
Jlaboparopnas pabota " Ka U .
56 PaTOpHai p Coop 1 http://www.elmagn.chalmers.se/%7eigor

HUCIIBITAHUC SHGKTqueCKOﬁ OeImu



http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor

OCTOSIHHOI'O TOKa"

S7

3aBUCUMOCTb CHUJIbI TOKA OT
HanpspkeHus. 3akoH OMa 1715 yyacTka
LeH

http:www.history.ru/freeph.htm

58

59

Jlaboparophnas padota "Hccrnenoanne
3aBHCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIET0 Yepe3 pe3ucTop, Ot
HaTPSDKCHUS Ha PE3UCTOPE U
COMPOTHUBIIEHUS pe3uctopa”

DNEKTPUUECKOE COIIPOTUBIICHHUE.
VY neapHOe CONPOTUBIICHUE

http:phdep.ifmo.ru

http:physics.nad.ru

60

Jlaboparopnas pabota "Onpenenenue
YIAETBHOTO COMPOTHBIICHHUS
MPOBOJHUKA"

http://www.elmagn.chalmers.se/%7eigor

61

Pemrenne 3ama4d mo teme
"DneKTpUUECKOe COIIPOTUBIICHUE.
VY nenbHOE conpoTuBieHUE"

http:www.history.ru/freeph.htm

62

Pemrenne 3agaud mo teme "3axod Oma"

http:phdep.ifmo.ru

63

IlocnenoBarenbHOE U napajijieJIbHOC
COCAUHCHUS IIPOBOAHUKOB

http:physics.nad.ru

64

65

66

JlaGopatopnas pabora "IIpoBepka
MpaBUJIa CIIOKEHUS HAMPSDKEHUH TTPH
M0CJIe/I0BATEIbHOM COEIMHEHUHN JABYX
pe3ucTopoB”

Pemenne 3amau o reme
"IlocnenoBarenbHOE U apaIEIbHOE
COEJIMHEHMS IIPOBOJHUKOB"

Jlabopartopnast pabdora "IIpoBepka
MpaBmWJIA JJIs1 CHITBI TOKA MPU
napajuieIbHOM COSTMHEHUT
pe3ucTopoB”

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

67

Pemenwe 3a1a4 Ha prUMEeHEHHE
3akoHa OMa 11 pa3InyHOTO
COCTMHEHUS TIPOBOTHUKOB

http:physics.nad.ru

68

O/1C 1 BHyTpeHHEE CONPOTUBIICHUE

http://www.elmagn.chalmers.se/%7eigor
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69

HCTOYHHKA TOKA. 3akoH Oma 1t
MHOJIHOU enn

Pemenue 3agau mo reme "DJ1C,
BHYTPEHHEE CONPOTUBIICHUE
HCTOYHHKA TOKa. 3akoH Oma Jis
MMOJTHOM 1enu”

http:www.history.ru/freeph.htm

70

71
72

Jlaboparopnas padota "Onpenencaue
OJIC 1 BHYTPEHHETO COMPOTUBIICHUS
HMCTOYHHKA TOKA"

[TpaBuna Kupxroda

Jlaboparopuas padota "IIpoBepka
npasui Kupxrogda"

http:phdep.ifmo.ru

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

73

VYpok-uccnenosanue "M3yuenue
BOJIbT-aMIIEPHBIX XaPAKTEPUCTUK
HEJIMHENHBIX DJIEMEHTOB"

http:www.history.ru/freeph.htm

74

75

PaGora snekTpuyeckoro Toka.
MOIHOCTB 3JIEKTPUUYECKOrO TOKA

JlaboparopHast pabota "Onpenenenue
paboThl ¥ MOIITHOCTH AIEKTPUUYECKOTO
TOKa"

http:phdep.ifmo.ru

http:physics.nad.ru

76

3akon Jxoynsa-Jlenua. ITorpeburenu
JNIEKTPUYECKOro Toka. KopoTkoe
3aMBbIKaHUE

http://www.elmagn.chalmers.se/%7eigor

77

Ypok-koHpepenmus "OO0bsIcHeHNE U
MPUHIMI AEHCTBUS JOMAITHUX
ANEKTpOHArpeBaTebHBIX TPHOOPOB"

http:www.history.ru/freeph.htm

78

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUYECKHUE 3apsbl.
3apspKeHHbIE Tela U UX
B3auMoAcucTBUA. I1oCTOSIHHBIN
ANIEKTPUYECKUH TOK"

http:phdep.ifmo.ru

79

KonrtponsHas pabora no teme
"DnexTpruueckue 3apsabl. 3apsKeHHbIE
TEJ1a U UuxX BBaHMOHCﬁCTBHH.
[TocTOSsHHBIN JIEKTPUUECKUH TOK"

http:physics.nad.ru



http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/

80

ITocTosiHHEBIE MAarHUTEI. MarHuTHoE
moJie 3eEMJIA U €r0 3HAUYECHUE IS
JKA3HU Ha 3emie

http://www.elmagn.chalmers.se/%7eigor

81

VYpoxk-uccienoanue "M3yuenue
MarHUTHOTO TOJIS TOCTOSTHHBIX
MarHuToOB MIPU UX OObETUHEHUH U
pazaenenuu. Buzyanusanus nosus
MOCTOSIHHBIX MAarHUTOB"

http:www.history.ru/freeph.htm

82

OmnsIT Opcrena. MarHuTHoe nojie
JIEKTPUUECKOTO TOKA

http:phdep.ifmo.ru

83

OneiT AMnepa. MarauTHoe mnosue
KaTylIku ¢ TokoM. [Ipumenenue
ANEKTPOMArHUTOB B TEXHUKE

http:physics.nad.ru

84

85

86

Cuiia AMriepa u onpeeneHue eé
HaIpaBJICHUs

Pemrenne 3amau mo reme "Cuiia

AmMrepa ¥ onpezeneHue eé
HanpasyieHus"

SHGKTPOI[BI/H"&TCIIB IIOCTOSAHHOI'O TOKAa.

Hcnonb30BaHne IIEKTPOIBUTATENEH B
TEXHUYECKHUX YCTPOMCTBAX U Ha
TpPaHCIIOpPTE

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

87

88

Jlabopartopnast pabora "U3yuenue
JEHCTBHSI MATHUTHOTO TIOJISL Ha
MIPOBOJITHUK C TOKOM"

VYpok-koHpepenuus "IIpakTruueckoe
IIPUMEHEHHE IEKTpoABUraTesen"

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

89

JlaGopatopHnas pabota
"KoHcTpynpoBaHue U U3yyeHue
paloThI neKkTpoaBUrarTesns"”

http:www.history.ru/freeph.htm

90

JlaGopatopHnas pabora "M3mepenue
KIII anextpoaBurareabHoON
YCTaHOBKH"

http:phdep.ifmo.ru

91

OmnsiTel @apanes. 3akoH
JIEKTPOMAarHUTHON MHIYKIIUH.

http:physics.nad.ru
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[IpaBuio Jlenma

VYpoxk-uccnenoanue "Hccienopanue
92 M3MEHEHUI 3HaYEHMs U HAallPaBJICHUS
WHAYKIIMOHHOTO TOKa"

http://www.elmagn.chalmers.se/%7eigor

Pemenue 3amau mo treme "3akoH
93 AJICKTPOMArHUTHON WHIYKITHH.
IIpaBuiio Jlenna"

Onexrporenepartop. CriocoObl
MOJTYYCHHUS DIICKTPOIHEPTUU

94

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

Ypok-koHpepeHIus "DaeKTpoCcTaHIIuN
Ha BO300HOBIISICMBIX HCTOYHUKA

95 sHeprun. [IpobieMbl 3K0IOTHH.
TomMBHBIC AIIEMEHTHI U
aneKTpoMoouIn"

http:physics.nad.ru

[ToaroroBka K KOHTPOJILHOM paboTe
96 1o Teme "DIIeKTpOMarHuTHbIE
SIBJICHUS "

http://www.elmagn.chalmers.se/%7eigor

KonTponbHas pabota
"DJIeKTpOMarHuTHHIE SIBJIECHUS"

97

Pabora ¢ TekcTamMu 10 TEME
98 "Tennosslie sBienus". 'omoBas
KOHTpOJIbHAsI. 3a4ET.

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

Pabora ¢ Tekcramu o Teme
99 "DneKTpUUecKre 3apsabl. 3apsHKCHHbIE
TeNa M UX B3auMojeiicTeue”

http:physics.nad.ru

Pabota ¢ Tekcramu o Teme
"[IOoCTOSTHHBIN 3JIEKTPUYECKHUI TOK"

100

PabGora ¢ TekcTaMu 1o TeMe

101
"MarguTHble gBiIeHUS"

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

PaboTta ¢ TeEKCTaMH 110 TEME
"DneKTpoMarHuTHas UHAYKIUs"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

102

22.5

http:physics.nad.ru
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9 KUIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
pecypcsl

MexaHu4eckoe JIBIKCHUE.
MarepuanpHas Touka. CriocoOsl
OIMCaHHsI MEXaHHMYECKOTO JIBHIKCHUSI

http:www.history.ru/freeph.htm

Cucrema orcuera. OTHOCHTEIIFHOCTE
MEXaHUYCCKOI'o IBMKCHUA
BCKTOpHI)IC BCJIMYHHBI, OIICpaluu C
BCKTOpaMH, IIPOCKIKUHU BECKTOPOB

http:phdep.ifmo.ru

http:physics.nad.ru

Paanyc-BekTop MaTepHagbHON TOUKH,
HepeMeIeHNE Ha MIJIOCKOCTH
PaBHOMEpHOE ITPAMOIMHENHOE
JIBUOKEHHUE

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

Pemenue 3agau o reme "PaBHOMepHOE
MpsIMOJIMHEIHOE ABIKEeHHE"

http:phdep.ifmo.ru

HepaBHOMepHOE NPAMOIUHENHOE
nBuxkeHue. CpeaHsisi © MTHOBEHHas
CKOpOCTH T€JIa TP HEPABHOMEPHOM
JBUKEHUH

JlaGopaTtopHast pabora "Onpeznenenue
CpeIHel CKOPOCTH CKOIBbKEHUs OpycKa
WUTH JIBVDKCHHS IIAPHUKA 110 HAKJIOHHOM
MJI0CKOCTH"

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

10

11

PaBHOYyCKOpEHHOE PSIMOJIMHENHOE
JIBIOKEHUE. Y CKOpEHUE

CKopocTh PaBHOYCKOPEHHOTO
npsAMOJIMHEHHOTO BHKeHus. [ paduk
CKOpOCTH

Pemenue 3anau no teme "CkopocTb

PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
nBHKeHusd"

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru
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12

13

[TepemereHre mpu paBHOYCKOPEHHOM
HpHMOHHHeﬁHOM JABHUKCHUUN

JlaboparopHas pabota "Onpenenenue
YCKOPEHHS Tea Mpu
PaBHOYCKOPEHHOM JIBIDKEHUH TI0
HaKJIOHHOM INTIOCKOCTH"

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

14

15

Pemenne 3amad mo Teme
"[Iepemenienre npu paBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBH>KEHHUH"

JlaGopaTtopnast pabota "HccnenoBanue
3aBHCUMOCTH IIyTH OT BPEMEHU IpH
PaBHOYCKOPCHHOM JIBIDKCHUU 0€3
HayaJbHOU CKOPOCTH"

http:phdep.ifmo.ru

http:physics.nad.ru

16

17

['padmyeckas uHTEpHIpETALIUS
YCKOpPEHUS, CKOPOCTH, IPONHJEHHOTO
MyTU U TIePEMEIICHUS IS
HPSIMOJIMHEHHOTO JBUKEHHUS

Pemenue 3anau no teme "I'papuyeckas
MHTEpIpeTalus YCKOPEHHUsI, CKOPOCTH,
MPOMICHHOTO MTYTH U TIEPEMEILICHUS
JUTSL IPSIMOJIMHEWHOTO IBUYKEHUSA"

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

18

19

20

YckopeHue cBOOOAHOTO MaJACHHUS.
Onertel [Nannnes

Pewenue 3anay no reme "YckopeHue
¢BOOOIHOTO MmazeHunsa"

JBmxeHue tena, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

http:phdep.ifmo.ru

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

21

Pemienne 3agau mmo Teme " JIBrkeHne
Tena, OPOIIEHHOTO MO/ YIJIOM K
TOpU30HTY"

http:www.history.ru/freeph.htm

22

JlaboparopHnas pabota "Vccrnenoanue
JIBIDKEHUS TeJla, OpPOIIEHHOTO O]
YTJIOM K TOPU30HTY"

http:phdep.ifmo.ru

23

Pemienne 3agau mmo Teme " JIBrkeHHE
MO/ IEWCTBHEM YCKOPEHHUS CBOOOTHOTO

http:physics.nad.ru
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nanacHusa"

24 JIBI>KEHHE 110 OKPYKHOCTH http://www.elmagn.chalmers.se/%7eigor
JIunen K .
25 HHCHHAA 1 YTII0BAd CROPOCTD, HEPHON http:www.history.ru/freeph.htm
U 4acToTa
CKOpOCTh U YCKOPEHHE MPH e .
26 p yCKop PH ABIDICHIH http:phdep.ifmo.ru
110 OKPY>KHOCTH
P " .
27 CILIEHUE 3a;5f1q 1o TeMe "JIBukeHue no htto: physics.nad.ru
OKPY>KHOCTH
VYpok-koHpepennus "PacroznaBanue u
28 npuOIMKEHHOE OTMCAHKUE PA3TUIHBIX http://www.elmagn.chalmers.se/%?7eigor
BUJIOB MEXaHUYECKOTO JIBH)KCHUS "
[ToaroToBka K KOHTPOJIBHON pabOTE MO
29 Teme "MexaHn4ecKoe IBUKECHUE U http:www.history.ru/freeph.htm
CrocoOBbI ero onucaHus"
KontpomnbHas padora 1mo reme
30 "MexaHHUEeCKOe ABMKEHHE U CIIOCOOBI http:phdep.ifmo.ru
ero onucaHus"
31 [IepBbiit 3ak0H HproToHa. BekTop cuisl http:physics.nad.ru
Bropoii 3akon H . .
32 TOPOH 3aKOI HIbIOTOHA http://www.elmagn.chalmers.se/%7eigor
PaBHoselicTBYyIOIIAs cuila
T i H . i
33 DCTHH 3aKOH HIbIOTOHA http:www.history.ru/freeph.htm
Cyniepnio3uniust Cuit
34 Cuna ynpyrocta. 3akoH ['yka http:phdep.ifmo.ru
P " .
35 elIeH1Ee 3'3'11[2111 o teMe "Cuita http:physics.nad.ru
yIIPYTrOCTH
JlaGopaTtophast pabota "HccnenoBanue
3aBHCHUMOCTH CHJIBI TOCTH .
36 . YHPYTOCTH, http://www.elmagn.chalmers.se/%7eigor
BO3HHUKAIOUICH B IIPYKUHE, OT CTCIICHU
neGopManuu NpyxUHb"
37 Cuna tpenus. Koapdunment tpenus http:www.history.ru/freeph.htm
J " .
18 abopartopHast pabota Onpez[eneHH"e http:phdep.ifmo.ru
Kod(puImeHTa TpeHUs CKOJIbKESHUSI
J " .
39 aboparopHasi pabota "HccnenoBanue http:physics.nad.ru

3aBUCUMOCTHU CUJIbI TPCHUA
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CKOJIBXKEHUS OT CHJIBI HOPMAJIbHOTO
naBiaeHUS"

JIBr>KeHuUe Te M0 OKPY>KHOCTH O/

40 . 1 http://www.elmagn.chalmers.se/%7eigor
JEICTBEM HECKOJIBKUX CHJI

41 3axon Bepuym u noxpiMHas cuia 1 http:www.history.ru/freeph.htm
KphLa
Ypok-koupepennus "CoBpeMeHHbIE
JIeTaTeNbHBIE alllapaThl, Cy/1a Ha

42 MOJABOJIHBIX KPBUIBSX, aHTHKPBLIO HA 1 http:phdep.ifmo.ru
CKOPOCTHBIX aBTOMOOUJISX. JIBroKeHMe
10€3/1a Ha MarHUTHOM Mmogyike"

43 Cuna TsKeCcTH ¥ 3aKOH BCEMHPHOTO 1 http:physics.nad.ru
TATOTCHUS
JIBr>KeHHE Tea BOKPYT

44 rpaBUTAIMOHHOTO IIeHTpa. [lepBas 1 http://www.elmagn.chalmers.se/%7eigor
KOCMHYECKasi CKOPOCTh

45 HesecomocTs u nieperpysku 1 http:www.history.ru/freeph.htm

16 PaBHOBecue MafepnanLHoﬁ TOYKHU. 1 http:phdep.ifmo.ru
AOGCOmIOTHO TBEPOE TENIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB 1 http:physics.nad.ru

48 Ypok-nceienosanue 'Onpezlene'l'me 1 http://www.elmagn.chalmers.se/%7eigor
LEHTPA TSHKECTH Pa3IMUHBIX TEJ
Nmnynsce Tena. U3meHeHue uMmiyibca.

49 Nmnynbe cunbl. Yripyroe u Heynpyroe 1 http:www.history.ru/freeph.htm
B3aUMOJICHCTBUE

50 3aKOHbBI U3MEHEHUS U COXPAHEHUS 1 http:phdep.ifmo.ru
UMITYJIbCA

51 PeakTnBHOE OBIKEHIE 1 http:physics.nad.ru
Pemenne 3agau no teme "3akoH

52 COXpaHEHUs UMITyJIbca. PeakTuBHOE 1 http://www.elmagn.chalmers.se/%7eigor
JBUKEeHue"

53 Mexannueckas paboTa U MOIIIHOCTh 1 http:www.history.ru/freeph.htm

54 PaGota cuibl TsKECTH, CHITBI 1 http:phdep.ifmo.ru

YIPYTOCTH U CUJIBI TPEHUS
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55

56

S7

58
59

JlaGopaTtopHast pabota "Onpeznenenue
paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBM)KEHUH TeJIa 10
TOPU30HTAJIBHOM MOBEPXHOCTH"

CBs3b 5HEPTUH U pabOTHI

JlaGopaTtopHas pabota "Onpezaenenue
paboThI CHITBI YIIPYTOCTH TIPH MOIBEME
rpy3a ¢ UCIOJIb30BaHUEM
HETOJIBIYKHOTO U TTOJIBHYKHOTO 0JI0KOB"

[ToreHnnanbHas sHEeprus

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUU

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUU

Pemenue 3amay no reMe "3aKOHEBI
W3MEHEHUS U COXPaHEHUS
MeXaHU4YeCcKoi aneprun"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

TeMme "B3auMoneiicTBrue Ten. 3aKOHEI
coxpaHeHus"

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

63

KonTponbHast pabota mo Teme
"B3auMoaencTBre TeI. 3aKOHBI
coxpaHeHus"

http:physics.nad.ru

64

KonebartenbHoe nmxenue. OCHOBHBIE
XapaKTEePUCTUKU KOJIeOaHUM: TIEPHO/I,
4acToTa, aMILIUTY/1a

http://www.elmagn.chalmers.se/%7eigor

65

MareMaTU4ecKuil U NPy KUHHBIN
MasTHHUKH. JlabopaTtopHas paboTa
"HccnenoBanue 3aBUCMMOCTH IIEPUOAA
KoJieOaHu Tpy3a HAa HUTHU OT JIJTUHBI
HUTH"

0.5

http:www.history.ru/freeph.htm

66

JlaGopatopHas pabota "HccnenoBanue
3aBHCHMOCTH Mepuo/ia KoueOaHuit
NPYKUHHOT'O MasiTHUKA OT MacChl

rpysa"

http:phdep.ifmo.ru
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67

["apMonnueckne konebaHus

http:physics.nad.ru

68

69

70

JlaGopaTtopHas pabora "H3mepenue
YCKOpeHUs: CBOOOHOTO NajieHus"

3aryxaromue KojaedaHus.
Brinyxnennsie koneOanus. Pezonanc
[IpeBpamienue 3Hepruu npu
K0J1e0aTeIbHOM JIBUXKEHUU

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

71

72

VYpoxk-uccinenosanue "l[IpoBepka
HE3aBUCHMOCTH NIeproJia KojaeOaHmi
rpy3a, MOJBEHICHHOTO K JICHTE, OT
Macchl rpysa"

MexaHn4ecKre BOJIHEI: IpOAOJIbHBIC 1
IMOIICPCUYHBIC

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

73

CBoiicTBa MEXaHUYECKUX BOJIH. JlinHA
BOJIHBI M CKOPOCTB €€
pacupocTpaHeHus

http:www.history.ru/freeph.htm

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTepdepeHn U qupaKkIuy BOJIH HA
MOBEPXHOCTHU BOABI"
VYpok-koHpepenus "MexaHnnueckue
BOJIHBI B TBEpAOM Teie. CelicMudeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u orpaxeHue
3BYyKa

http:phdep.ifmo.ru

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

77

Pemenue 3amgau no reme "3ByK"

http:www.history.ru/freeph.htm

78

79

Ypok-uccnenoBanue
"DKCIIEpUMEHTATIBHOE ONPEACIICHNE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
KoseOaHui"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC.

http:phdep.ifmo.ru

http:physics.nad.ru

80

VYpoxk-uccnenosanne "Halmonenue n
00BSICHEHUE aKyCTUYECKOTO
pe3oHanca"

http://www.elmagn.chalmers.se/%7eigor

81

NHudpa3Byk u yIbTpasByK.

http:www.history.ru/freeph.htm
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Kondepennus "Mcnons3oBanue
yIBTPa3ByKa B COBPEMEHHBIX
TEXHOJOTHIX"

82
83

:‘)J'IGKTpOMaFHI/ITHOC IOJIE U
SJICKTPOMAIrHMTHBIC BOJIHBL

CBolicTBa OJICKTPOMAardiMuTHBIX BOJIH

http:phdep.ifmo.ru

http:physics.nad.ru

84

Ypok-koudepenmus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcrnonp30BaHMEe 3JEKTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H.
Pamnonokanusa. Kocmuueckas cBs3p "

http://www.elmagn.chalmers.se/%7eigor

85

Pemenue 3a/la4 Ha OIIPCACIICHUC
HaCTOTHhI U JJIMHBI BJICKTpOMaFHI/ITHOﬁ
BOJIHBI

http:www.history.ru/freeph.htm

86

87

OJeKTpOMarHuTHas pUpoJia CBETA.
CxopocTh cBeTa

BosHOBBIE CBOICTBA CBETA:
uHTephepeHIMs U AudpaKIus

http:phdep.ifmo.ru

http:physics.nad.ru

88

89

ﬂyquasl MOZACIBb CBCTAa U
TCOMETPHUYICCKAsA OIITHKA. Hcrounuku
CBCTa

[IpsimonuHENHOE pacpoOCTpaHEHHE
ceeta. 3atmenus ConHua u JIyHbl

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

90

91

3akoH oTpaxeHus cera. [Tnockoe
3epKajo

[TocTpoenue nzodpaxeHui,
c(OPMHPOBAHHBIX 3€PKATIOM

http:phdep.ifmo.ru

http:physics.nad.ru

92

[Ipenomnenne ceeta. 3akoH
npesioMienus ceera. [lomHoe
OTpakKCHHE CBETA.

http://www.elmagn.chalmers.se/%7eigor

93

JlaboparopHnas pabota "Vccrnenoanue
3aBUCUMOCTH yTJIa MPEJTOMIICHHS OT
yrjla najieHusi CBETOBOIO Jyya Ha
TpaHUILIC «BO3IYX-CTEKIO»"

http:www.history.ru/freeph.htm

04

Ypok-uccinenoranue "AHanus u

http:phdep.ifmo.ru
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00BSICHEHHE ONTUYECKOT0 MUpaxa'

95

Ypok-koupepenmus "Mcnonp3oBanue
MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"

http:physics.nad.ru

96
97

98

99

JIvH3a, X011 yde B JIMH3E
Dopmyiia TOHKOU JIMH3BI

JlaboparopHas pabota "Onpenenenue
(OKYCHOTO pacCTOSTHUS U OTITUYECKOM
CHUJIBI COOMparONIe JIUH3bI"

[Tonyuenue n3o00pakeHH ¢ MOMOIIBIO
coOMparoIel U pacCEUBAIOIICH JTUH3

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

100

Ypok-konpepennus "[Ipunmmmn
JEHCTBUS ONTUYCCKUX IPHUOOPOB
(MuKpoOCKoM, Teneckorl, (oToanmnapar)"

http://www.elmagn.chalmers.se/%7eigor

101

102

103

['ma3 kak onTuyeckas cucreMa.
bnu3opyKkocTh U JaIbHO30PKOCTh

PasnosxeHue 0eoro cBera B CIIEKTP.
Omnbitel HetoTona. Cnosxenue
CHEKTpalIbHBIX 11BeTOB. [lucnepcus
cBeTa

Ypoxk-nipaktukym "Habnroaenue u
00BSICHEHUE OMBITOB MO PA3JI0KEHHIO
6enoro csera B criekTp. [lonydyenue
0enoro 1BeTa MpH CI0KEHUH IIBETOB"

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:www.history.ru/freeph.htm

104

105

106

107

OmnsiThl Peszepdopaa u muianerapHast
MOJIEJIb aTOMa

IToctynatel bopa. Monens aroma bopa.

Hcnyckanue U MOTJoLEHUE CBETa
aTOMOM.

KBanTel. JInHEyaThIe CIIEKTPHI
Ypoxk-npaktukym "HaGmonenue
CIUIOIIHBIX U JTUHEWYATBIX CIIEKTPOB
U3JIy4EHUs U UCITyCKaHus"

http:phdep.ifmo.ru

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

108

PagnoaktuBHOCTh. Anbda-, 6eTa- u
raMMa-u3IyqdeHHs

http:phdep.ifmo.ru
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109

110

Ctpoenue atromHoro siapa. Hykinonnas
MO/JI€Ib ATOMHOTO sJIpa

PannoaktuBHBIE TpEBpaICHUSI.
H3otonsl

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

111

112

IIepuon nmonypacnana
Ypoxk-koudepenuus "/leiictBue
pPaZMOaKTUBHBIX U3TyYEHHUI HA KUBBIC
OpraHu3MBbI. 3alluTa OT
PaaMOaKTUBHOTO U3JIy4eHUs"

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

113

SnepHble peakuu. 3aKOHBI
COXpaHEHHUs 3apsiZIOBOTO0 U MacCOBOTO
qrcel

http:physics.nad.ru

114

115

OHeprusi CBsI3U aTOMHBIX s1ep. CBs3b
MacChl M SHEPTUHU

Pemenue 3amgau o reme "Snepueie
peakuuu. JHeprus cBsizu”

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

116

117

Peakuuu cunTe3a u aeneHus saep.
Wcrounuku sHeprun ConHua v 3BE311
VYpoxk-koHdepenuus "AnepHas
SHEPreTHUKa. JKOJOTUUYECKUE
po0JIeMsl sJIepHOI SHepreTuku"

http:phdep.ifmo.ru

http:physics.nad.ru

118

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
teme "Konebanusa 1 BomHbI. CBETOBBIE
U KBAHTOBEIE ABJICHUAA"

http://www.elmagn.chalmers.se/%7eigor

119

KonTponbHast pabota mo Teme
"KomnebOaumns u BoiHbL. CBETOBBIE U
KBAaHTOBEIE ABICHUA"

http:www.history.ru/freeph.htm

120

121

Pemienne pacyeTHbIX 1O TEME
"Mexanandeckoe IBHKeHHE"

Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
3ama4d 1mo reMe "B3aumonericteue Tea"

http:phdep.ifmo.ru

http:physics.nad.ru

122

Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
3a/1a4 1o TemMe "3aKOHbI COXpPaHEHUs
SHEpPryuu U UMnysibca'

http://www.elmagn.chalmers.se/%7eigor

123

JlaGopaTopHbie pabOTHI 110 TEME

http:www.history.ru/freeph.htm
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"MexaHn4eckoe aBrKeHue"

JlaGopaTopHbie pabOTHI 110 TEME

124 . 1 http:phdep.ifmo.r
"B3aumoaericTeue Tea" 1 b:phdep.ifmo.ru
JIaGoparopHsie pad eMe .
125 " patop P OTL,I, 1o TeM 1 1 http:physics.nad.ru
[IpocTsie MeXaHU3MBI
Pemenne K .
126 LICHHC P aC‘-Ie”T HbIX A aquTBeHHHff 1 http://www.elmagn.chalmers.se/%7eigor
3ama4 1o Teme ""TernoBbie MPOoIecChl
Peme .
127 HICHHE P acqe"T HEXH Kaqe"c TBCHHBIX 1 http:www.history.ru/freeph.htm
3a7a4 no teMe "BiaxHOCTh
Pemenue pacyeTHBIX U KaY€CTBEHHBIX
128 3aga4 mo teme "KIIJ] TermoBeIx 1 http:phdep.ifmo.ru
nBuraresei”
Pemenue pacyeTHBIX U KAY€CTBEHHBIX
129 3a1a4 1o TeMe "3aKOHBI HOCTOSHHOIO 1 http:physics.nad.ru
TOKa"
Pemenue pacyeTHBIX U KAY€CTBEHHBIX
130 3aga4 mo teme "KII1/] 1 http://www.elmagn.chalmers.se/%7eigor
AJIEKTPOYCTAaHOBOK"
JIaGopatopHbIe pabOTHI IO T .
131 " paTopHEIE pado 0 "eMe 1 http:www.history.ru/freeph.htm
3aKOHBI ITIOCTOSIHHOI'O TOKa
132 ?'Ia6opaTopHHe pa60"Tr,1 1o TeMe 1 http:phdep.ifmo.ru
CBETOBEIE SIBJICHUSA
Pabora ¢ Tekctamu o teme "3aKOHEBI
133 coxpaHeHus B MexaHuke". ['ogoBas 1 http:physics.nad.ru
KOHTpOJIbHAsI. 3auéT.
P .
134 " abora ¢ TexcTamu H?, Teme 1 http://www.elmagn.chalmers.se/%7eigor
Kosebanusa 1 BOIHBI
P " .
135 abora C,,TeKCTaMH R S 1 http:www.history.ru/freeph.htm
SIBIICHUS
Pa0o .
136 " OTa € TCKCTaMHU TI0 TeME " 1 http:phdep.ifmo.ru
KBanToBas u sinepHas usmka
OBIHIEE KOJIMYECTBO YACOB I1
Ay 0 CTBO co 0 136 24.5

[NPOTPAMME
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