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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE IMOJIOKEHU U TpeOOBaHUM K pe3ybTaTaM OCBOCHUS Ha YrIIyOJIEHHOM YPOBHE OCHOBHOMU
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIeNwu mnpenojaBaHus y4eOHOTO
npenmera «®Pusuka». [IporpamMma mpennonaraer peanu3anuilo  Mpo(GOPHUEHTAUOHHOTO
MOTEHIIMala YPOUYHOH NeATEIbHOCTH MOCPEICTBOM OOOCHOBAHMS CBSI3U Y4eOHOTo Mpeamera C
KOHKPETHBIMH  npodeccHsiMHM, TPEXIE BCEro, W3 HHXEHEPHOH OTpaciu, pa3BUTHE
OpeACTaBiICHU O0yJaromuxcs O BO3MOXHBIX cdepax Oymymed mnpodeccnoHaTbHON
NESITEIbHOCTH, CBA3aHHBIX C COJIEpPIKaHUEM Y4eOHOro ImpeameTa.

[TpodeccnonanbHbIil HHKEHEPHBIM KOHTEKCT 3aKIJIabIBACTCS yYUTENIeM B (hOPMYIHPOBKE
y4eOHBIX 3aJlaHHi, B TOM YHUCIIE MEXKIIPEIMETHOTO MPAKTUYECKOTO XapakTepa, OTPaKaroIIuX
npoEeCCHOHATIBHYIO JeSITeIbHOCTh, PETHOHAIBHYIO CHENH(HUKY TPOM3BOJICTBEHHON CQepsl,
3HaYuMbIe MPOQeCcCHOHANIbHbIE KaueCTBa JIMYHOCTH, CO3JAIOIINE U MOAICPKUBAIOIIUE 00pa3bl
npodeccruoHana 1 yenoBeka Tpy/a.

CogepxaHue mporpaMmbl MO (QU3MKE HAMPABICHO HA YIOBIETBOPEHHE IMOBBIIICHHBIX
3arpocoB OOYUAIOMIUXCS, CTPEMSIIUXCS K 00see TIIyOOKOMY OCBOCHHUIO (PM3NYECKUX 3HAHUMU, H
Ha (opMupoBaHHE €CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH oOydarommxcs. B mporpamme mo
(bu3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mpeamera B peanuzauuu TpedoBanuit ®I'OC
OOO k nuaHupyeMbIM JHYHOCTHBIM M METANpPEIMETHBIM pe3yjibTaTaM OOY4YeHHs, a TaKkKe
MEXITPEIMETHBIE CBSI3U €CTECTBEHHO-HAy4YHBIX Y4YEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOTO
o01ero o6pa3oBaHusI.

[TporpammMa 1o ¢u3ukKe ycTaHaBIMBAET pacHpeieseHre ydyeOHOro mMaTepualia Mo rojam
oOyueHust (o KJjaccam), NpeAjsaraeT MPUMEPHYIO IOCIEA0BAaTENbHOCTh HU3YYEHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHA MPEIMETHOTO COJEpXaHUA U Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKONH OMOIIY YIUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 0 y4eOHOMY MpeIMETY.

Owu3uKa SBISAETCS CHCTEMOOOPA3yIONINM TSl €CTECTBEHHO-HAYYHBIX YIEOHBIX PEIMETOB,
MOCKOJIBKY (pH3MUecKue 3aKOHBI JISKAT B OCHOBE IMPOIIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil 1 ¢pu3nUeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBISET Haubosiee siICHble 00pa3lbl NPUMEHEHHsS HAy4HOTO METOoja
MIO3HAHUS, TO €CTh CIIOC00a MOTYYCHHUs JOCTOBEPHBIX 3HAHHUIA O MUPE.

Opna w3 rMaBHBIX 3a7ad (pU3NYECKOro oOpa3oBaHUS B CTPYKType oOIIero oopazoBaHUs
COCTOUT B (POPMHUPOBAHUM ECTECTBEHHO-HAYUYHOM TI'PaMOTHOCTM M HHTEpeca K HayKe Yy
o0yJaromuxcs.

N3yuenne ¢u3ukun Ha yrayOJ€HHOM YpOBHE TMpenrojiaraeT YBEPEHHOE BIIAJICHUE
CJICAYIONIMMHU KOMIIETEHTHOCTSIMU, XapaKTePH3YIOIIIMMH €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTb:

HAYYHO OOBSACHSTH SIBJICHHUS,

OLIGHUBATh U TIOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIeIOBAHMUS;

MHTEPIPETUPOBATh JaHHBIE U KCIOJIb30BaTh HAy4YHBIE J0KA3aTEIbCTBA JUISl MOJIyYEHUS
BBIBOJIOB.

[lenn w3yuyeHus (U3WKU HA yPOBHE OCHOBHOT'O OOIIETO OOpa30BaHUS OMPEICICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX OpPraHU3aIMIX



Poccuiickoit ®eneparnuu, peanu3yiONIMX OCHOBHBIE 00II€00pa3oBaTEIbHBIE IPOTPaMMBI,
yrBepkaEHHON pemenneM Koiuiermn MunncreperBa npocsemenus Poccuiickon ®enepanuun
(mportokon ot 3 nexadps 2019 r. Ne [IK-4BH).

Llenu u3ydyenus GU3MKU Ha yriIyOJEHHOM YpOBHE:

pa3sBUTHE HMHTEpeca U CTPEMJICHHsS OOYyYaroIUMXCs K HAaydHOMY H3YYEHHUIO INPHPOJIBL,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3sBUTHE TPEACTABICHUH O HAyYHOM METOJE TMO3HaHUA ©  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAOLUM SIBJICHUSIM;

(GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HM3Y4YEHUS OCHOB CTPOCHMS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopmupoBaHrEe YMEHUN MPUMEHATh (PU3NUECKUE 3HAHUS U HAYYHBIC JOKA3aTeIbCTBA IS
OOBSICHEHUS OKPYXAIOIUX SBJICHUH;

dbopMHpoBaHUE NPEACTABICHUN O posid (U3UKU JIJs1 Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEIACTABJICHUNA O BO3MOXHBIX cdepax Oynaymed mnpodeccrnoHaIbHOM
NeSITeIbHOCTH, CBA3aHHOW ¢ (DU3MKOHM, MOArOTOBKA K JajbHEHIIEMy OOYYEHHIO B 3TOM
HalpaBJICHUY;

(dopMHpOBaHKE TOTOBHOCTHU K JalbHEHIIIEMY U3YYEHHUIO (DU3UKH HA YTIyOJIEHHOM YpOBHE
B PaMKaX COOTBETCTBYIOIIMX Ipo¢uieil 00ydeHust Ha ypOBHE CpEAHET0 0011ero o0pa3oBaHusl.

JocTiwkenne STUX 1eneil mporpammbl 10 (U3MKE Ha YpPOBHE OCHOBHOIO OOILIEro
00pa3oBaHUs 00ecreurnBaeTCs peliCeHHEM CIISAYIOLINX 3a1a4:

e [puoOpeTeHHe 3HAHUN O JUCKPETHOM CTPOCHHM BEIECTBA, MEXaHMYECKUX,
TEIUIOBBIX, AIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUSX;

e [puoOpeTeHHue yMEHHH aHaIu3upoBaTh U OOBIACHATH (PU3MUYECKUE SIBICHUS Ha
OCHOBE M3YYEHHBIX (PH3MUECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

® OCBOEHHE METOJOB pPELICHHMs PACUYETHBIX M KAaueCTBEHHBIX 3a7a4, TPEOYIOLIMX
CO3MIaHMsI W WCIOJBh30BaHUS (U3NYECKUX MOJIENICH, BKIIIOYAas TBOPYECKHE U
NPaKTUKO-OPHUEHTUPOBAHHBIC 33]1a4H;

® Dpa3BUTHE WCCIENOBATEIbCKUX YMEHHW: HAOMIOAaTh SBICHUS © W3MEPSThH
¢u3nUecKre BEIWYHHBI, BBIIBUTATh TUIIOTE3bl U MPEJIaraTh SKCIEpUMEHTAIbHBIE
crocoObl UX MPOBEPKH, TIAHUPOBATH U MPOBOIUTH OIBITHI, IKCIIEPUMEHTAIbHBIE
UCCIIEIOBaHMUS, aHAJM3UPOBATH MOJIy4YE€HHbIE TAHHBIE U JeIaTh BBIBOJIBI;

e OCBOEHHE NMPUEMOB paboThl ¢ HH(popManuel (PU3NIECKOrO COAEPIKAHUs, BKIIIOUast
UHPOPMAITMIO O COBPEMEHHBIX JOCTIDKEHUSX (U3UKH, WHTEpIpeTalus |
KPUTHYECKOE OIICHUBaHUE WH(POPMAIINH;

® 3HAaKOMCTBO CO cdepaMu MNPOPEeCCHOHATBLHONW NEATeIbHOCTH, CBA3AHHBIMU C
GU3NKOH, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIIKEHHSIX
¢du3nueckoi HayKH.

Ha wusydyenune ¢usuku (yrinyOnéHHbII ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanus orBouTcs 340 gacos: B 7 kiacce — 102 gaca (3 gaca B Hezemo), B 8 kiacce — 102
yaca (3 gaca B Hezeno), B 9 kiacce — 136 yacoB (4 yaca B HEJEIIO).

Pabouas mporpamma BKIIIOYaeT B ce0sl copepikanue 00ydeHus, IIaHUPYEMbIE pe3yIbTaThl
¥ TEMaTHYECKOE TIAHUPOBAHHUE.



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA «®PU3UKA»
7 KJIACC

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

®u3nka — HayKa O Ipupojie. SBIeHus NpUpoabl (3MEMEHTHI COAEPIKAHUS, BKIHOYAIOIINE
MEXIpPEAMETHbIE CBsI3U). DU3MUECKUE SBICHUS: MEXaHUYECKHE, TEIJIOBBIC, 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.
Mexynaponnas cuctema enqunull. [lepeBoa BHecucTeMHBIX enuHuUI B enuHuiibl CU.

Kak ¢u3uka u npyrue ecrecCTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4YHBIN
METOJl IO3HaHWs: HaOJI0JEHHE, IOCTAaHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsSCHEHHE HalmomaemMoro spieHus. Omnucanue
bu3HYECKUX SIBICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

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

®uznyeckue MpuOOpbl U Mpolenypa NPSMBIX H3MEPEHUH aHAJIOTOBBIM M LU(POBBIM
puoOpoOM.

Jlabopamopuwie pabomol u onvimol.

Omnpenenenne HeHbl JeJIeHUs MIKaIbl UK3MEPUTEIBLHOTO MpHOopa.

N3mepenne paccTOsTHUM.

W3mepenue mnomaan u 06bEMa. MeToa naneTku.

W3mepeHne BpeMeHH.

N3mepenne 06bE€Ma KUIKOCTU U TBEPIOTO TENa.

Omnpenenenue pasmMepoB MaibIX Tea. MeTon psiioB.

ITpoBenenne wuccienoBaHWs IO NPOBEPKE THUIOTE3bl: JANbHOCTh IOJIETA NIAPUKA,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM 00JIbIle, YeM 0O0JIbIIe BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

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

JIBmkeHune yacTul] BemecTBa. CBsI3b CKOPOCTH JBHXKEHHMS YacTUL[ C TEMIIEPaTypOM.
BbpoynoBckoe nBwxkenue. Juddysus. B3auMmoneiicTBue dYacTHIl BEIIECTBA: MPUTSHKCHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOEGHHME Ta30B, JKUAKOCTEH M TBEPABIX
(KpUCTaNIMYecKuX) Ted. B3auMOCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHO-MOJEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JIBH>KEHUS.

Hab6mronenune nuddysun.

Habmionenue siBIeHUM, OOBSICHSIOMMXCSA MPUTSDKEHUEM WIM OTTAJIKUBAHUEM YaCTHUIL
BELIECTBA.

Jlabopamopuvie pabomsl u onvimel.

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



OnpIThI 10 HAOIIOJEHUIO TEIJIOBOTO PACIIUPEHUS ra30B.

OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

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

Mexanuueckoe nBwxeHue. Ilyrtb u nepememienue. PaBHOMEpHOE M HEpaBHOMEPHOE
neuxeHre. CBoOoIHOE MajJeHHe Kak IpUMEp HEpaBHOMEPHOTo JBMKeHUs Teil. CKOopoCTb.
Cpenssist CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHUU. Pacy€T myTH U BpeMEeHU IBUKEHUS.

['paduky 3aBUCHMOCTEH BEIMYHMH, OMMCHIBAIOIIMX JBWXKeHHe. OOmmue mnoHATUS 00
OTHOCHUTEJIbHOCTH ABMKEeHUS. Cl10’)KeHHe CKOPOCTEN IS TeJ, IBHXKYILMXCS TapaJuIesIbHO.

SIBnenne wHepnuu. 3aKOH HHepUuHU. B3aumonencTBue Tell KAaK NPUYMHA W3MEHEHUs
CKOPOCTH JABI)KEHHs Teld. Macca Kak Mepa MHEPTHOCTHU Teja B MOCTYNATEIbHOM JABM)KECHUU.
[TnotHOCTH BemiecTBa. CBA3h MIIOTHOCTH C KOJMUYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BELIECTBA.
Cwmecu u criaBbl. [ToBepXHOCTHAS 1 TMHENHAS IIOTHOCTD.

Cwia Kak XapakTepucThka B3aumojencTBus Ten. Cuia ynpyroctd M 3akoH [yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JHUHAMOMETpa. SIBieHue TAroTeHus u cuwia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec tema. HeBecomocTs. CinojkeHue 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.

HaOGnronenue siBleHUs] MHEPLIKU.

Habmronenre n3aMeHeHus: CKOpoCTH IPU B3aUMOIEHCTBUH TEJl.

CpaBHeHue Macc M0 B3aUMOJICHCTBUIO TEl.

CroxeHue cuil, HalpaBJIE€HHBIX 110 OJTHON TIPSIMO.

Jlabopamopuvie padomol u onvimel.

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

Omnpenenenue cpenHeil CKOPOCTH CKOJIbXEHHMS Opycka WIM IIapuKa I0 HaKIOHHOU
IJIOCKOCTH.

Omnpenenenue mIOTHOCTH TBEPIOTO TeNa.

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

OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXEHHUSI OT CHUJIbI IaBJIICHUS
U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

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

Hasnenne. Cuna nasinerus. CriocoObl YMEHBIICHUS U YBEJIMUYEHUs JaBlieHus. JlaBieHue
ra3a. 3aBUCHUMOCTbH JIaBIIEHUS Tra3a oT 00bEéMa U Temmeparypsl. [lepegaua naBieHus TBEPABIMU
TeJIaMH, )KUJAKOCTAMU U ra3amu. 3akoH [lackans. [[HeBMaTHYeckre MalvHbI.

3aBUCHUMOCTb JIaBJIEHUS JKUJIKOCTH OT TJIYOMHBI TOTrpyKeHus. [uapocraTuueckuit
napanokc. Coobmaromuecst cocyasl. [ uapaBindeckue MexaHu3Mbl. Vcmonb30BaHUE BBICOKHX
JIaBJICHUM B COBPEMEHHBIX TEXHOJIOTUSX. Y CTPOMCTBO BOJOIIPOBOAA.

Atmochepa 3emnm u atmocdepHoe naBieHue. [IpUUuHBI CYIIECTBOBAHMS BO3TYIIHOMN
o6omoukn 3emmu. OmbiTr Toppuyennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCUMOCTH
aTMOC(EepHOro JaBJICHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMOC(EpHOTO JTaBICHUS.



JlelicTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. YcClIOBUE BO3HUKHOBEHMS BBITAIKUBAIOLIEH (apXUMEOOBOI) CHIIBI,
noarekanue. [1naBanue ten. BosgyxomiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATypBhl.

Ilepenaya naBneHus KUIKOCTBIO U Fa30M.

CooOmaromumecs COCyIbl.

I'mapaBanyeckuii mpecc.

[TposiBnenue neiicTBust aTMOCHEpPHOro JaBICHHUS.

Cudon.

3aBUCHUMOCTh BBITAJIKUBAIOMIEH CUJIBI OT 00bEMA MOTPYKEHHOM B KHUIKOCTb YaCTH Tella U
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLIEH CUJIbI BECY BHITECHEHHON HKUAKOCTH.

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

Jlabopamopnwsie pabomot u onvimeol.

HccnenoBanue 3aBHCHUMOCTH Beca Tela B BOJA€ OT 00bEMa MOTPYKEHHOW B KUAKOCTH
4yacTH TeJna.

Omnpenenenne BhITAIKUBAIOIIEH CUJIbI, IEHCTBYIOLIEH Ha TEJO, MOIPYKEHHOE B KUIAKOCTD.

[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
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIEpaTypbl KHUIEHHS OT aTMOC(EepHOro JaBJeHHUS.
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 MIPEBPALICHHS SHEPTUN B MEXAaHUYECKUX U TEIUIOBBIX Ipoleccax.

Hemoncmpayuu.

Habnronenue GpoyHOBCKOTO ABHKEHHMSL.

HaGmronenue nuddysun.

HabGmronenne sBIEHUI MOBEPXHOCTHOIO HATSDKEHUS, CMAuMBaHMS M KalWUISIPHBIX
SIBJICHUU.

HabmrofeHue TenaoBoro pacimpeHus Teil.

M3MeHeHue 1aBiIeHMs ra3a Mpu U3MEHEHUH 00bEMa M HarpeBaHUU WIIA OXJIAXKICHHUH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Buasl Terionepenayn.

OxJaxJieHe Ipu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMU CUJIAMHU.

CpaBHEHHE TETUIOEMKOCTEN Pa3JINYHBIX BEIECTB.

HaOmronenne kumneuns.

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 IOpH IOMOLIM SKUIKOCTHOIO TEPMOMETpa 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 sBJIEHUS TEIJIOOOMEHA MPU CMEIINBAHUU XOJOJHON U ropsiueil BOJbI.

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

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

Onpenenenue ynenbHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCrapeHus.

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.

Onexrpuueckoe nose. HanpsxénHocTs 3nexkTpuueckoro nosst. [lpunuun cyneprnozunuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu a5eKTpUYEeCKUX 3apsioB. DJIEMEHTAPHBIA 3JeKTpuueckui 3apsan. CrpoeHue
atoMa. [IpoBOJHUKH, NUANEKTPUKH U TOJYNPOBOJHUKH. 3aKOH COXPAHEHHS BSJIEKTPUUYECKOTO
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. DIEKTpUUecKOoe HalpsbKeHne. 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 uenu. IlpaBuna 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. B3auMopelcTBME NOCTOSHHBIX MAarHUTOB. MarHmtHoe 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 IPOBOAHMK ¢ TOKOM. Cuia AMIiepa M ONpEAEICHUE €€ HallpaBJICHUS.
ONEeKTpOoABUTaTENb IMOCTOSHHOTO TOKa. Vcmoib30BaHUE 3JIEKTpOABUTATENed B TEXHHUYECKHUX
YCT-pOMCTBAxX U Ha TPAHCIIOPTE.

Oneitel  @apagnes. SIBneHue  anekTpomMarHuTHOW  wHAykuuu. IlpaBuino  JleHna.
OnekrporerHepatop. CrnocoObl TOMYyYEHUS DIICEKTPUUYECKOW SHEPTUU. ODNEKTPOCTAHIIMM 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 ACHCTBHUE AJIEKTPOCKOIIA.

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.

DJIEKTPUYECKUHN TOK B )KHIKOCTH.

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 MAarHUTOB.

OnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.

Onebitel @apages.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomovt u onvimol.

OnbITHI IO HAOTIOIEHUIO DNIEKTPU3AILIMU Tell IPU COMPUKOCHOBEHUH U UHAYKIIUEH.

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAIEKTPUKH.

COopKa 1 UCIIBITAaHUE YIIEKTPUUYECKOMN T[EMH TOCTOSTHHOTO TOKA.

WccnenoBanue 3aBUCUMOCTH CHIIBI TOKAQ, MIPOTEKAIOIIETO YEPe3 PE3UCTOP, OT HANIPSIKEHUS
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 CIOKEHHS HAINPSHKEHUW MPU TOCIEAOBATEILHOM 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 3aKkoHAa OMa 1Sl TOJTHOM LeTH.

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

Omnpenenenue pabOTHI AMIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

OrnpezenieHre MOIUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

Onpenenenne KIIJ[ narpeBarens.

HccrnenoBanne MaroiuTHOTO B3aUMOJCHCTBHUS IIOCTOSTHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TIOJISl IIOCTOSTHHBIX MAarHUTOB TP UX OOBbETUHEHUH U Pa3eliCHUH.

HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



OnBbIThl, TEMOHCTPUPYIOIIHNE 3aBHCHUMOCTh CHJIbI B3aWMOJECHCTBUS KaTyIIKH C TOKOM H
MarHuTa OT CWJIbl M HaIpaBJIEHUs TOKA B KaTYIIKE M OT HAIM4YUs (OTCYTCTBHUSA) CEpIACYHUKA B
KaTyILKE.

N3yuenue aeicTBUSA MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

KounctpynpoBanue u nusydenue paboThl AIEKTPOABUTATEIS.

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 ONMUCAHUS MEXaHHYECKOIO
JIBUOKEHUS: TaOMU4HbIN, rpadudeckuil, aHanutuueckuit. Cuctema orcyéra. OTHOCHUTENHHOCTD
MEXAHUYECKOTO JIBHIKEHUS.

BekropHbIle BEIWYMHBI, ONEPAallMM C BEKTOpaMH, IIPOCKUMU BeKTopa. Pammyc-BekTop
MaTepualbHOM TOYKH, NIEPEMEILICHUE HA MJIOCKOCTH. PaBHOMEpPHOE MPSAMOIMHENHOE JBUKEHHUE.
HepaBHomepHoe mnpsmonuHeliHoe aBuxeHue. CpeloHsss M MIHOBEHHass CKOpPOCThb Tella IpHU
HEPaBHOMEPHOM JIBH)KEHUU.

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

I'paduueckas uHTEpHpeTavs YCKOPEHHs, CKOPOCTH, IPOWICHHOTO MYTH U MepEeMEIeHUs
JUISL IPSIMOJIMHEITHOTO JIBUKEHMUS.

JIBukeHue tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBrKEeHME N0 OKPYKHOCTH. JIMHENHas CKOpOCTh, yIJIOBas CKOPOCTb, IEPUOJ] M 4acTOTa
oOpaleHuss MpH PAaBHOMEPHOM JIBWKEHMM IO OKpYXHOCTH. CKOpOCTh M YCKOpPEHuEe mpu
JBUKEHHUH 110 OKPY>KHOCTH.

Bekrtop cunbl. PaBHOA€CTBYIOIIAS CUJIA.

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

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHUsS CKOJBKECHHS, CHUja TPEHUS
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 HAa CKOPOCTHBIX aBTOMOOWIsAX. J[BmkeHHe 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 MaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynec tenma. M3meHenwe wummynbca. HMmnynbc cuibpl. YOpyroe u  HEYNpyroe
B3aUMOJICHICTBUE. 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbCa. P€akTHBHOE TBUIKEHHUE.

Mexanudeckas paboTa U MOITHOCTh. PaboTa cmil TsDKECTH, YNpyroctd, TpeHus. CBs3b
sHepruu u pabothl. [loTeHUManbHas >HEpPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToreHunanbHas SHEPrUs cxartoi npyxuHel. Kunernueckas sneprus. TeopeMa 0 KHUHETUUECKOM
SHEPIruM. 3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON YHEPTUU.



Hemoncmpayuu.

HaburoneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIbHO Pa3HbIX TEJl OTCUETA.

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

H3mepeHne ckopocTy U YCKOPEHHUS IPSMOJIMHEHHOTO JIBUKEHUSI.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

Habumronienne ABM>XeHUs Tesa 0 OKPYKHOCTH.

Habmoienne MexaHHYeCKHUX SBJIEHUH, MPOUCXOSAIIMX B cuUcTeMe oTcuéra «Temexka
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KabuHeTa (GU3HKH.

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.

Habmtoienue paBeHcTBa CUIT ITPH B3aUMOJICHCTBUU TEIl.

M3meHeHune Beca Teja Npu YCKOPEHHOM JBUKEHUU.

Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBHAN TEIL.

[TpeoOpazoBaHus SHEPTUH MPU B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca MPH a0COMOTHO HEYIPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMITyJIbca IPU YIPYTOM B3aUMOAEHCTBUH.

Habumronenne peakTHBHOTO JIBUKEHMUSL.

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
WA TEJIEeKKH.

OmnpeneneHnue cpeaHed CKOPOCTH CKOJBbXEHUS Opycka WIM JABWKEHHs IIapuka IO
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.

HccnenoBanue 3aBUCMMOCTH CHIIbI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenenenne korhuueHTa TPEHUS CKOJIbKEHHS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

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

Onpenenenne pabOTBl CHJIBI TPEHHUS TMPU PaBHOMEPHOM JBMKEHHHM Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

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

Pa3znen 9. Mexann4yeckue Koj1e0aHUA ¥ BOJHBI.

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, YacToTa,
ammuTyaa. I'apmonuueckue xonebanus. 3aryxaronie Konebanusa. BeIHyXIeHHbIE KOleOaHuUs.
Pe3onanc.



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

Mexanuueckrue BoJHBL. IIpomonbHble W mornepeuHble BOJIHBL. CBOHCTBA MEXAHUYECKHX
BOJIH: HHTepdepeHuus u audpakuusg. [[nvHa BOJHBI U CKOPOCTh €€ pPacHpOCTpaHEHUS.
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. lcmonb3oBaHHE 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.

PacnipocTpanenue npoAoiabHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIH).

Ha6mronenne nuaTepdepeHum u qudpaKkiiuy BOJH Ha TOBEPXHOCTH BOJIBI.

Habumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnwsie pabomot u onvimeol.

Omnpenenenye 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasTHUKA.

Omnpenenenye 4acToThl U Ieproia KoiaeOaHui 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 Mepuoia KojiebaHUi Tpy3a, MOJIBEIIEHHOTO K JIEHTE, OT MaccChl
rpysa.

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

N3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.

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

OnexkTpoMarHuTHas mpupoaa cseta. CkopocTh cBeTa. BoiHOBBIE CBOIMCTBa cBeTa:
uHTEephepeHIMs U AUDPaKIHSL.

Hemoncmpayuu.

CBoIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.

Wutepdepentus u audpaxiys cBeta.

Jlabopamopuvie pabomul u onvimel.

W3ydeHne cBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

[IpoBeneHmEe ONMBITOB MO HAOIIOIEHNIO HHTep(EepeHIINH U TU(PAKIINH CBETA.

Pa3znen 11. CBeToBLI€e IBJICHHUS.

JlyueBast monens cBeta U reomerpuueckas onrtuka. Mcrounuku csera. IIpsmonuneliHnoe
pacnipoctpanenue cBera. 3atMeHusi Connna u Jlynel. Otpaxenue cBeta. Ilmockoe 3epxkaio.
3akoH oTpaxeHus ceera. [loctpoenne n3o0pakeHui, CHOPMHUPOBAHHBIX 3EPKATIOM.

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



Jlunza, xon nyuedr B numH3ze. Dopmyna TOHKOW nuH3BL. IlocTpoeHne H300paKeHUH,
c(OpPMHUPOBAHHBIX TOHKOH JMH30M. OnTHueckas cucreMa Qoroanmnapara, MHKPOCKONA U
Teneckona. I'na3, kak onTuueckas cuctema. bin3opykocTs U 1anbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTpaibHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE pacIIPOCTPAaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Toryuenue n300pakeHUi B INIOCKOM 3€pKaie.

IIpenomiuenue ceera.

OrnTuyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tosryuenue n300pakxeHUit ¢ MOMOILBIO JIUH3.

[Mpuntun neiictBus doroarnmapara, MUKPOCKOIA U TEJIECKOTIA.

Mogenn ria3sa.

Pasnosxenue 6emoro cBera B CHEKTP.

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

Jlabopamopnwsie padbomot u onvimol.

HccenenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUsI CBETOBOIO JIyda OT yrija HaJeHHUs.

N3yueHne cBOMCTB N300paKEeHHsI B TUIOCKOM 3€pKaie.

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

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Onpenenenne GOKYCHOIO PACCTOSHUS U ONTUYECKOMN CHUIIBI COOMpAroIei TUH3BI.

OnBITHI O Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.

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

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
HyxnonHnas wmognens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpeBpamieHus. llepuon
noJypacrnaaa aToMHBIX sijep. JlecTBHE paiMOaKTUBHBIX H3JIyYEHHIl HAa YKUBBIE OpPraHU3MBI.
3anmTa OT paMOAKTUBHOTO U3Ty4YCHHUSI.

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 3BE3A. SaepHas »HEpreTuka. ODKOJIOTHYECKHE TPOOJIEMBl SACPHOU
SHEPreTHKH.

Hemoncmpayuu.

CreKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4yHbIX T'a30B.

CnekTp Bogopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYYCHUH.

Perucrpanus nzmydeHust pUpPOJAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnusie pabomul u onvimeot.

HaburoieHne CIuIomHbIX U JIMHEHYAThIX CIIEKTPOB U3IY4ECHHUS.

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

N3mepenue painoakTUBHOro (hoHa.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEIHA3HAYeH [UIsi CHCTEMAaTH3alud U
0000111eHUs TPEAMETHOTO COJIEPKAHUSL U ONbITA JIEATEIbHOCTH, IPHOOPETEHHOTO NPH U3yYEHUU
BCEro Kypca (U3MKU yriIyOJEHHOIO YpOBHs, a TaKkKe s IOJArOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY 10 (pHU3UKE.

B nponecce uzyuenuss J7aHHOTO MOJYJIS PEAIU3YIOTCA U MOJIYy4aroT JaJlbHENIIee pa3BUTHE
yueOHble JeicTBUsA, oOecleuynBalomUe JOCTHKEHHE NPEIMETHBIX M  MeTalpeIMeTHbIX
pe3ysibTaToB 00y4eHus, (GOPMHPOBAHHUE ECTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: OOBSICHEHUE U
OTIHMCaHKE SIBICHUI Ha OCHOBE NMPUMEHEHUs (PU3UUECKUX 3HAHHA, UCCIICAOBATENbCKHUE EHCTBUS
(BBIABMKEHHME TMIIOTE3, IOCTAHOBKA €M U IUIAHUPOBAHUE HCCIICIOBAHMSI, aHAINU3 JIAHHBIX U
HOJIy4EeHHE BBIBOJIOB).

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

pelieHue 3aaad, OTHOCSIIMXCS K Pa3MUYHBIM pa3lieaM M TeMaM Kypca (HU3UKH, B TOM
qucie 3aa4, MHTEIPUPYIOIIUX COJIEpyKaHUE PAa3HbIX Pa3JIeNoB;

BBITOJIHEHHE J1a00PaTOPHBIX pabOT M OMBITOB (BKJIIOYAs paOOThI M OMBITHI U3 MEepedHel K
paszenaM Kypca) B YCIOBHSIX CaMOCTOSTEIbHOTO IUIAHWPOBAHMSI IPOBEACHMSI UCCIIECIOBAHMUS,
BbIOOpa 1 00OCHOBAHHUS METOJ1a U3MEPEHMSI BETUUMH, COOPKU IKCIIEPUMEHTAIbHON YCTaHOBKU;

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

paboTy HaJx TpPYNNOBBIMH WM HWHAMBUAYAJIbHBIMH IPOEKTAaMH, CBS3aHHBIMH C
coJiepykaHueM Kypca QU3HKH.

N3yueHre MOBTOPUTEIbHO-0000IIAIOIEro MOAYNIS MOXKET 3aKaHUMBAThCS MPOBEACHUEM
JIMarHOCTUYECKOM paboThl 3a Kypc (QU3UKU YriayOJE€HHOrO YpOBHS, BKJIIOYANOLIEH 3aaHus
Pa3HOTO YpOBHS CIIO)KHOCTH. Pe3ynbTaThl BBIIIOJIHEHUS JUArHOCTMYECKON paboThl MOTyT
MOKa3bIBaTh CTENEHb TOTOBHOCTH 00y4YalOIIUXCsl K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO
¢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
oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIOLINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:
o I)nampuomuueckozo éocnumanus:

MPOsIBIICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pu3mueckoi
HaAyKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUHCKUX YUEHBIX-(DU3UKOB;
®  2)eparxcoanckozo u 0yXo6HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAYMMBIX U dTUYECKUX
po0JieM, CBS3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

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

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

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 O1AZONOTIYUUA:

OCO3HAaHWE IIEHHOCTH 0e30MMacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYCCKOM
MUpE, BaXKHOCTH TIPABHII O€30MAaCHOTO MOBECHNUS Ha TPAHCIIOPTE, HA I0POTax, C AIEKTPUUECKUM
U TETUIOBBIM 000PYZOBaHUEM B JOMAIIHHUX yCIOBHSIX;

c(hopMUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHKWE CBOETO MpaBa Ha OMIMOKY U TaKOTO
JKe TpaBa y JPyroro 4ei0BeKa;

e 6)mpyoosozo socnumanus:

AKTUBHOE y4YaCTHE B PEIICHUH MPAKTUYCCKUX 3a/ad (B paMKax CEMbH, 00pa30BaTeIbHOU
OpraHHu3aIfy, Topo/ia, Kpasi) TEXHOJIOTHUECKON U COIMATbHON HAMPaBICHHOCTH, TPEOYIOIIUX B
TOM YHUCIe U GU3NUECKUX 3HAHHIA,

HWHTEPEC K MPAKTHISCKOMY M3YUCHHIO TPOdeCCui, CBI3aHHBIX C (PH3UKON;
®  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;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U TyTel UX pelIeHus;
® 8)adanmayuu K USMEHANOUWUMCA YCIAOBUAM COUUATLHOI U RPUPOOHOIL CPEObl:

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

MOBBILICHHE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO 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 Pa3BUTHSI B MPUOOPETEHUN HOBBIX (PM3NUYECKUX 3HAHUM;



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

OLICHKAa CBOMX JCWCTBUM € Y4YETOM BIUSHHS Ha OKPYKAIOIIYIO CPELy, BO3MOXKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATbI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpazoBanusi y oOyuatomierocss OyIayT cGOpMHpPOBaHBI MeTanpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOYAIOIME I103HABaTeIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHble JAEHCTBUSA, KOMMYHHUKATHUBHBIE
YHUBEpCaJIbHblE YUeOHbIE IEHCTBUSI, PETYISATUBHbIE YHUBEPCAIbHbIC YUeOHbIE IEHCTBHUS.

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBrble JJornyeckue 1eHCTBHUA:

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

BBISIBJISITH 3aKOHOMEPHOCTU M IPOTHBOPEUMs] B paccMaTpUBAEMbIX (pakTaX, JaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISBJIATh IPUYMHHO-CJIECJCTBEHHbIE CBSI3M IPU H3Y4YE€HUM (U3MYECKUX SBICHUH U
IPOLIECCOB, JIeNIaTh BHIBOJIBI C MCIIOJIb30BAaHUEM JCTYKTUBHBIX M MHYKTUBHBIX YMO3aK/IIOUEHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEITHUYUH,

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

ba3oBble nccienoBarejbckme 1eiCTBUSA:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,

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

OLICHMBAaTh HAa MPUMEHHMOCTh M JOCTOBEPHOCTh HH(OpPMALMIO, MOJIYYEHHYIO B XOJE
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

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

IIPOrHO3MPOBATh BO3MOXHOE JalibHElIee pa3BUTHE (U3NYECKUX IPOILIECCOB, a TAKKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

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

aHAJIM3UPOBATh, CHCTEMATH3WPOBATh W HUHTEPIPETUPOBATh HMH(OPMALMIO Pa3TUUYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

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

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (opMy TMpeacTaBieHUs HHGOpPMALUU H
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMu, WHOW rpaduKoi u
X KOMOWHAIUSMU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B X07I¢ 00CYXXJIeHHsI y4eOHOTO MaTepuaa, pe3yabTaToB Ja0OpaTOPHBIX pabOT U MPOECKTOB
3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMbl M BBICKA3bIBaTh WJICH, HAIlCJICHHbIC 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 M MUCHbMEHHBIX TEKCTaX;

nyOoJIMYHO  NPEACTaBIATh  pe3yiabTaThl  BBIIOJHEHHOTO  (PM3MUYECKOrO0  OIbITa
(9KCIIepUMeHTa, UCCIeI0BaHUs, IIPOEKTA);

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

OPUHUMATh LEIM COBMECTHOW JESATEIbHOCTH, OPraHU30BBIBATH JEUCTBUS 1O €€
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 CBOU JEHCTBHS C APYTUMHU WiICHAMU 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 CUTYyalUsX, TPEOYIOIIMX JJs pelIeHUs
bu3nyeCKuX 3HAHMIA;

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

CaMOCTOSITENIbHO COCTABJIATh AJTOPUTM pelleHus (U3NYECKON 3ajaud WM  IUlaH
UCCIIEIOBaHUSI €  Y4€TOM HMEIOLIUMXCS PECYpcOB M COOCTBEHHBIX  BO3MOYHOCTEH,
apryMEHTHPOBATH Tpe/IaracMble BApUAHTHI PEIICHUI;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJ/1b, SMOLUOHATBHBIH HHTEJICKT:

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallUH U IpeJyiaraTh IJ1aH e€ N3MEHEHNU

OOBSICHATH TPUYHHBI JTOCTHKECHUS (HEIOCTH)KEHUS) PE3yJIbTaTOB JIEATEIBHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATENBHOCTH (B TOM YHCIE B XOJ BBIIOJIHEHUS (PU3NYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBILUXCS CUTYalUH,
YCTAHOBJIICHHBIX OIMMOOK, BOSHUKIIHNX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENIU U YCIOBHSIM.

CTaBUTh ce0si HAa MECTO JAPYroro 4ejoBeKa B XOJA€ CHOpa WM JUCKYCCHH Ha HAyYHYIO
TEMY, IIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

npu3HaBaTh CBOE MpaBO Ha OWMOKY NpHU pemeHur (U3NYeCKUX 3aJad WId 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 cHOPMHUPOBAHHOCTh y OOYUAIOIIUXCSl YMEHUI:

UCMOJIb30BaTh  TMOHATUA: (PU3MUECKME W  XUMHMUYECKHE SBJICHHUS, HAOIIOJCHUE,
HKCIEPUMEHT, MOJIeIb, TUIIOTE3a, EAUHUIIB! (PU3NYECKUX BEJIWYHMH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHMS ~ BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIKCHUE
(paBHOMEpHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAeKTOpHs, pPaBHOJEHCTBYIOIIAs CHII,
nedopmanus (ynpyras, miacTU4eckas), HeBECOMOCTb, COOOIIAIOIINECs COCY/IbI;

YBEPEHHO pa3nuyaTh sBieHUs (nudQy3us, TEMIOBOE ABWKEHHE YaCTHUI] BEIECTBA,
PaBHOMEpPHOE JBMIKEHHE, HEPAaBHOMEPHOE [JIBUKEHHWE, WHEpLHUs, B3aUMOACHCTBUE Tell,



paBHOBecHE TBEPABIX TeJ C 3aKPEMJIEHHOH OChIO BpAlICHHUsd, Nepeada JaBIeHUs TBEPIBIMU
TEJaMH, JKUIKOCTAMH M Ta3aMu, aTMOCepHOE [aBJICHUE, IUIaBaHUE TeJ, NPEBPALICHUS
MEXAHUYECKOM 3HEpPruM) II0 OINHCAHUIO WX XApPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh NPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHHH B OKpyXarolem mupe (B
TOM 4Hclie (PU3NYECKHE SIBIICHUS B MIPUPOJIE: MPUMEPHI IBUKECHHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKMUBOM U HEXKUBOW MPUPOJE, AEUCTBUE CUII TSIKECTH, TPEHUSI, YIPYTOCTH B MPUPOJIE U TEXHUKE,
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 (MIPU3HAKK) PU3UUECKUX SIBIICHHIA;

OINKCBHIBATh M3YYEHHBIC CBOMCTBA TeN M (U3UUECKUE SIBJICHUSA, UCHOJB3Yys (PHU3HUECKue
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, MOLIHOCTb, IJIEYO CHUJIbl, MOMEHT
CHIIBI, KOA(QQUIMEHT IOJIE3HOTO JEHCTBHS MEXaHM3MOB, KHHETHYECKas W IOTCHUIUAIbHAS
SHEprus), Npu OMMCAHUM MPABUIBHO TPAKTOBATH (PM3UUECKUN CMBICT MCIOJb3YEMbIX BEJINYMH,
uxX OOO3HAYeHHS M EAMHUIBl (U3NYECKUX BEIUYMH, HAXOAUTH (OPMYIbI, CBSA3bIBAIOILUE
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 (BAOJb OJJHOM IpsMOif), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesna, IpaBuiIo
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEpruM, MpH OSTOM JaBaTb CJIOBECHYIO (OPMYIUMPOBKY 3aKOHAa M 3alKChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

CTPOUTH TNPOCThIE (PU3MUECKUE MOJENN peabHBIX OOBEKTOB, MPOLIECCOB M SBJICHHUH,
BBIIETISAITh NP STOM CYUIECTBEHHBbIE M BTOPOCTEIEHHBIE CBOICTBA OOBEKTOB, IPOIIECCOB,
SBJICHUH, IPUMEHATh PU3NYECKUE MOJIEIH Il OObACHEHUS (PU3NUYECKUX MTPOLIECCOB U PEILIeHUs
yueOHBIX 3a7a4;

OOBSICHATh (PU3MUECKUE SBJIECHHUS, MPOLECCH 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 (PU3UUECKYIO MOJIEIb, BBISBIATh IPUUUHHO-CIIEJCTBEHHBIE CBSA3U U
BBICTPAauBaTh JIOTUYECKYIO ILEMIOYKY PACCYXKIECHHH C ONOpOd Ha H3Y4YEHHBIE CBOMCTBA
bu3HYeCcKuX SBICHUH, GU3NMUECKHIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemate pacu€THble 3ahauu (B 2—3 JeiCTBHUS) MO HM3ydaeMbIM TeMaM Kypca (HU3HKH,
BbIOMpasi aJleKBaTHYIO (U3UYECKYI0 MOJeNb, C HCIOJIb30BaHUEM 3aKOHOB U  (opmyi,
CBSI3BIBAIOIIMX (DU3MYECKHE BEIMYMHBI, 3alIMChIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE pEIICHUE
3a]a4uM, BBISABIATH HEIOCTAIOUIME WJIM HM30BITOYHBbIE JaHHbIE, 0OOCHOBBIBATH BHIOOP MeETOJA
pelieHus 3aJadd, MCIONb30BaTh CIPAaBOYHBbIE JIaHHbIE, MPOBOAMTH MaTeMaTHYeCKue
npeoOpa3oBaHus U pacyéThl, OLIEHUBATh PEATUCTUYHOCTH MOJYUYEHHOTO 3HA4eHUsl (pU3NIecKoi
BEJIMYMHBI M ONPEACTATh PasMEpHOCTh (U3UYECKON BETMYMHBI, MOITYYEHHOW NpPU pPELICHUU
3ajjauy;

pacro3HaBaTh po0JIEMbl, KOTOPbIE MOXKHO PEIINTh IPU IOMOIIHU (PU3NIECKUX METOJIOB, U
npeiaraTb OPUEHTUPOBOYHBIN CIIOCOO peIIeHUsl, B OMHCAHUM MCCIEJOBAHUS PACIO3HABAThH
IIPOBEPSIEMOE NIPEII0JIOKEHNE (TUIIOTE3Y), MHTEPIIPETUPOBATD MTOJIYYEHHBIN PE3YJIbTaT;



IPOBOJUTH OMBITHI [0 HAOIIOAECHUIO (PU3MUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB Tel
(muddy3us, TEmIoBOe pacUIMpEeHHE Ta30B, SBICHHE HWHEPIHH, H3MEHEHHE CKOPOCTH TIpHU
B3aMMOJICHICTBUM TeN, Tepefada MJaBICHHsS JKUIKOCTBIO W Ta30M, MPOSBICHUE ACUCTBUS
aTMOC(EPHOTro JaBIEHUs, JEHCTBHE MPOCTBIX MEXAaHU3MOB): (OPMYIUPOBATH MPEANOIOKEHHUE
(rumoTe3y) 0 BO3MOXKHBIX pe3yibTaTax HaOIIOAEHUH, CaMOCTOATEIBHO COOMPATh YCTAHOBKY U3
U30BITOYHOTO HaOOpa 0060pynoBaHMS U (POPMYIUPOBATH BHIBOJIBI,

NPOBOJIUTH NPSMBIE M KOCBEHHBIE H3MEpEHHS (U3NUYECKUX BEIUYHH (pPacCTOSIHHUE,
IPOMEKYTOK BPEMEHHU, Macca Tena, o0bEM Tesa, Cuila, TeMIIeparypa, INIOTHOCTh >KUIKOCTH U
TBEPJOrO TeJla, CHUJa TPEHUS CKOJIbKEHHUS, JaBJICHHE BO3/yXa, BBITAJIKMUBAIOLIAs CHIIA,
JeMCTBYIOIIAs Ha MOTPYKEHHOE B )KUIKOCTD TEJO, KOA(P(MUIIMEHT MOJIE3HOTO JEHCTBUS MIPOCTHIX
MEXaHH3MOB) C HMCIOJIh30BAaHHUEM aHAJOTOBBIX M HMU(POBBIX MPUOOPOB, 0OOCHOBHIBATH BHIOOD
METOo/a U3MepeHus, (PUKCUpPOBaTh MOKa3aHUs NPUOOPOB, HAXOAMTh 3HAUYEHUE H3MEpsieMOM
BEJIMYMHBI C TIOMOIIBIO YCPEHEHUS PE3yIbTaTOB CEPUN U3MEPEHHUH U OLEHUBAThH MOTPEIIHOCTh
U3MEPEHU;

IIPOBOJIUTH HECIIOKHBIC SKCIIEPHUMEHTAIIBHBIC MCCICIOBAHUS 3aBUCUMOCTEH (DU3MUYECKHIX
BEJIMYMH (3aBHCUMOCTU IIyTH PaBHOMEPHO JABMKYILIETOocs Teja OT BPEMEHM JIBHXKEHHUs Tela,
CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAaJbHOTO JIaBJICHUS, KadecTBa 0OpabOTKU
MIOBEPXHOCTEH TENl ¥ HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAJN CONPUKOCHOBEHHS TeEJl, CHIIBI
YIIPYTrOCTH OT YIUTMHEHUS TMPYKHUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00BEMa MOTPYKEHHON 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 y4HTeneM (hopMymupoBaTh 3a/ady M THUIOTE3y HCCIEAOBaHUS, CAMOCTOSITEIHHO
IUTAHUPOBATh HMCCIICOBAHKUE, CAMOCTOSTEILHO COOHMpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY C
UCIOJIb30BAaHUEM HWHCTPYKIMHU, MPEACTABIATh MOTyUYE€HHbIE 3aBUCUMOCTH (DPU3NYECKUX BETUUYUH
B BujAe Tabmui M rpaduKoB, OLIEHWBATH IOTPELIHOCTH, JeNaTh BBIBOJBI IO pe3yiabTaTaM
UCCIIE/IOBAHMS,

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

yKa3bIBaTh NMPUHILHUIIBI 1eHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIONINECS] COCYIbI, OapOMETp, PhIYar, IMOJABMKHBIA M HETIOJABHKHBIN OJIOK,
HAKJIOHHAS TUIOCKOCTB;

XapaKkTepu30BaTh MPUHIMIIBI JEHCTBUS U3YUYEHHBIX TPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB C OMOpOH Ha WX OMMCaHUs (B TOM 4YHCIE: TMOAIIUIHUKH,
YCTPOHCTBO BOAOMPOBOJIA, THAPABIMUECKUI TIpecc, cu(oH, MAaHOMETp, BBICOTOMED, TTOPITHEBOH
HAcoOC, apeoMeTp), MCIIOIB3Ys 3HAHUA O CBOMCTBAX (PU3NUYECKHX SBICHUH M HEOOXOIUMBIC
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMBl M CXEMAaTUYHble PUCYHKHM H3YYEHHBIX TEXHUUECKUX YCTPOWCTB,
U3MEPUTENBHBIX TMPHUOOPOB W TEXHOJOTHMUYECKMX TIPOIIECCOB TMPH PEHICHHH Yy4eOHO-
NPaKTUYECKHX 3a/1aY;

OPUBOANUTH TpPUMEpPbl  (HAXOAWTh HWHPOPMALMIO O TMpUMepax) MNPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWN B TMOBCEJIHEBHOW KU3HH JJIs o0OecredeHnus 0e301mMacHOCTH
npu oOpamieHuu ¢ npudopamMM M TEXHHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3/I0pOBbs U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKpY KaloIlel cpesie;

OCYILIECTBIISATH OTOOpP MCTOYHMKOB MH(OpMAIK (PU3NIECKOro coaepxanus B HTepHeTe,
CaMOCTOSITENILHO (HOPMYIHPYS TIOMCKOBBIM 3allpoc, Ha OCHOBE MMEIONIMXCSA 3HAHUN U MyTEM



CpPaBHEHMsI  PA3JIMYHBIX HCTOYHUKOB  BBIACNATH HMHQOpMAIMIO, KOTOpas  sBISETCS
IIPOTUBOPEUYMBON UM MOXKET OBITH HEOCTOBEPHOIA;

UCIIOJIb30BaTh TPHU BBIMIOJHEHUN YUEOHBIX 3a/laHuil HAyYHO-TIONMYJISAPHYIO JUTEPATypy
busznyecKkoro coaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl ceTu HWHTepHeT, BianeTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC KpAaTKHE MHUCHMEHHBIC M YCTHBIE COOOIICHHS HAa OCHOBE 2—3
UCTOYHUKOB MHGOpManuu (GU3NYECKOTO COJAEp>KaHUs, B TOM YHUCIIE€ MyOJUYHO JeNlaTh KpaTKue
COOOIllEHUsI O pe3ysibTaTaX MPOEKTOB WM Y4eOHBIX HCCIEJOBaHHUM, MPU STOM T'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBINA MOHSATUIHBINA ammapar Kypca (U3UKH, CONMPOBOXKIATh BBICTYILICHUE
MPE3EHTALUEM;

IPU BBIMOJIHEHUN YYeOHBIX IMPOEKTOB W HCCIEJOBAHUN paclpelensiTh O0O0sI3aHHOCTU B
rpylIe B COOTBETCTBUM C IOCTaBICHHBIMHM 3aJadyaMM, CICAUTh 3a BBIIIOJHEHHEM ILIaHA
JIEMCTBUM, aJleKBATHO OIEHUBATh COOCTBEHHBIA BKJIAJl B JIEATEIBLHOCTh TPYIIIBI, BHICTpAaUBAThH
KOMMYHUKATUBHOE B3aMMO/JICHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koniy oOyueHus ¢ 8 knacce npeaMeTHbIe pe3ylbTaThl HA YIIyOJIEHHOM YPOBHE JOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIB30BaTh TOHATHS (Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABMKEHHUE aTOMOB M
MOJIEKYJI, arperaTHbIE COCTOSIHUS BEUIECTBA, KPUCTAJUIMUECKUE U aMOP(HBIC TeJla, HACHIIIICHHBIH
M HEHACBHIIEHHBIM TMap, CHocoObl M3MEHEHHS BHYTPEHHEW JHEpPruM, AJIEMEHTapHbBIN
ANEKTPUYECKUI 3apsif], IPOBOJIHUKH, MMOJTYIPOBOJIHUKHU, TUJEKTPUKH, UCTOUHUKU MOCTOSSHHOTO
TOKa, PJIEKTPUYECKOE U MArHUTHOE TI0JIsA, ONTUYECKAsl CUCTEMAa) U CUMBOJIMUECKHH S3BbIK (DU3HKH
NP PEIICHNUN YY€OHBIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh sIBJICHUs (TEIUIOBOE paclIMpeHue (CxkaTue), TErIoBOe paBHOBECHE,
MOBEPXHOCTHOE HATSDKEHHE, CMAauyMBAaHME, KANWUIAPHBIE SBJICHUS, UCIApEHUE, KOHICHCALUs,
MJIaBJICHUE, KPUCTAUIM3AIUs, KUIIEHHE, CIOCOObI Teruionepeaaud (TerIonpOBOIHOCTD,
KOHBEKIIMS, W3JIy4eHHUE), TEIUIOBBIE IOTEPH, DJICKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsJiOB,
JIEMCTBUSI AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHE, B3aUMOJCICTBUE MAarHUTOB, ACHCTBUE
MarHUTHOTO MOJIsI HA MTPOBOJIHUK C TOKOM) MO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIOITUX JTAHHOE (PU3UIECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3NUYECKHX SIBJICHUN B OKpYXaromeMm Mupe (B
TOM 4YHclie (QU3NYecKue SIBICHUS B MPHPOJEC: TMOBEPXHOCTHBIE M KaNWUIAPHBIC SIBICHUS B
npHUpoJie, KPUCTAIUIBI B Tipupoae, uznydenrne ColHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HI,
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 TOM MEPEBOIUThH MPAKTUYECKYIO 337a4y B yUeOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OTMCHIBATh M3YyYEHHBIE CBOMCTBA Tel W (U3UYECKHUE SIBICHHS, HUCIOIB3YS (PU3MUECKHE
BEITMYUHBI (TeMIIEpaTypa, BHYTPEHHSSI SHEPTHsI, KOJUYECTBO TEIJIOTHI, padoTa Tas3a, yJaeabHas
TEIUIOEMKOCTh BEIIECTBA, yAeIbHas TEIUIOTa IUJIABJICHHS, YAeIbHas TEIUIOTa MapooOpa30BaHuUs,
yIenbHas TEIJIOTa CTOPaHMs TOTUIMBA, KOO(PPUIIMECHT MOJIE3HOTO JACWCTBUS TEIUIOBOM MAITUHBI,
OTHOCHUTEJNIbHAS BJIAXXHOCTh BO31yXa, JJIEKTPUYECKUU 3apsj, CHJIAa TOKA, 3JIEKTPUYECKOE
HanpspKeHUe, COMPOTUBICHUE MpoBOAHMKA, DJIC B LeMM MOCTOSHHOTO TOKA, JIEKTPUYECKOE
yIETBHOE COMPOTHUBIICEHHWE BEIIECTBA, padOTa M MOIIHOCTh DSJEKTPHYECKOTO TOKa), TMpHU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKH CMBICT UCIHOIB3YEMBIX BEIUYHMH, WX
0003HaYeHHs] U eIWHUIBI (U3UYECKUX BEJIMYMH, HAXOAUTH (OPMYIIbI, CBA3BIBAIOIINE TAHHYIO



¢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, YPaBHEHUE TEILJIOBOTO
OanaHca, 3aKOH COXpaHEHHs AJIEKTPUYECKOro 3apsjaa, 3akoH KylloHa, MPUHLHUIT CyNeprno3uiun
AIIEKTPUYECKUX MoJiel, 3akoH Oma Juis ydactka nenu, npaBwia Kupxroda, 3akon Oma ans
NOJIHOM 1enH, 3akoH Jxoynsa-JIeHna, 3aKOH COXpAaHEHWS DSHEPruM, IIPU OTOM Ppas3jIMyaTh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BBHIPAKEHUE;

CTPOUTH MpPOCThle (PU3MUECKHE MOJENHU pPEabHBIX OOBEKTOB, MPOLECCOB U SBJICHUIA,
BBIJICJIATH TIPH 3TOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIE CBOWCTBAa OOBEKTOB, IPOLIECCOB,
SIBJICHUW, TPUMEHATH (PU3UUECKUE MOJEIHU Ui OOBSICHEHUS (PU3MUYECKUX MPOIIECCOB U PELICHUS
yueOHBIX 3a7a4;

OO0BSACHATH (PU3NYECKHUE SBIICHUS, MPOIIECCH] U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyallull NMPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa, U pellaTb KayeCTBEHHbIEC 3a/1aud, B TOM
qrciie TpeOyoIe YUCISHHOTO OLEHUBAHUS XapaKTEPHBIX 3HAYCHUN (PU3UIECKUX BEITMYNH, ITPU
9TOM BBIOMPATH aJIEKBATHYIO (PU3HUECKYIO0 MOJEIb, BBISBISATH IPUUYUHHO-CIIEICTBEHHBIEC CBSI3U U
BBICTpAaUBaTh JIOTUYECKYIO IIEMOYKY pACCYXICHUW C ONOpoil Ha W3y4YCHHBIE CBOMCTBA
bu3nUecKuX sIBICHUH, PU3NIECKHE 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 (PU3UUECKUE BEIWYHMHBI, 3alUCHIBATH KPAaTKOE YCJIOBHE M Pa3BEPHYTOE
pelIeHre 3a/1a4yM, BBISIBISATH HEIOCTAIOIIME WM W30BITOYHBIE JAaHHbBIE, OOOCHOBBIBATH BHIOOP
METOJla pelIeHMs 3a/layd, HCII0JIb30BaTh CIPAaBOYHbIE JIaHHBIE, NPUMEHATH METOJbl aHaIHu3a
pasMepHOCTEH, HCMoNb30BaTh rpaduyeckue METOJAbl  PEUIeHHs  334ady, POBOJIUTH
MaTeMaTHYecKue MpeoOpa3oBaHusi M pacué€Thl, OLIEHUBATh PEATUCTUYHOCTH IOJy4YE€HHOTO
3HaueHus (PU3MYECKONM BETUYMHBI W ONPENENSTh Pa3MEPHOCTb (PU3NYECKOW BEIUYUHBL,
MOJIyYEHHOM MPU pEelIeHUH 3a/]1auH;

pacrio3HaBaTrh Mpo0JIeMbl, KOTOPbIE MOKHO PEIINTh MPU MOMOIIU (GU3NYECKUX METOJIOB, U
npelaraTb OpUEHTUPOBOYHBIN CIIOCOO pelIeHUsl, B OMMCAHUM MCCIEJOBAHUS PACIO3HABATh
IIPOBEPSIEMOE MPEIOJIOKEHNE (TUIIOTE3Y), HHTEPIPETUPOBATD MTOJIYYEHHBIN PE3yIIbTaT;

MIPOBOAMTD OMBITHI IO HAOIIOAEHUIO (PU3NYECKUX SBJICHUMN MM (PU3MUECKUX CBOWCTB Tel
(KanmuJUIIpHBIE SIBJICHUS, 3aBUCUMOCThH JaBJIEHUs BO3/AyXa OT €ro o0béMa M TeMIepaTyphl,
CKOpOCTM TIpollecca OCThIBaHUS (HAarpeBaHUs) MpPH M3IYYEHHH OT I[BETa H3Iyvarolei
(mornomaroiei) MOBEPXHOCTH, CKOPOCTh HUCHApeHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH H
wionaan e€ TMOBEPXHOCTH, 3JEKTPHU3aAlUs TeJl U B3aWMOJEUCTBHE B3JIEKTPUUYECKUX 3apsiioB,
B3aMMOJICIICTBUE TOCTOSHHBIX MAarHMWTOB, BHU3YyaJH3allMs MarHUTHBIX TOJEeH MOCTOSHHBIX
MarHuTOB, JIEHCTBHS MAarHUTHOTO TOJsl Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMarHuTa,
CBOICTBa  DJIGKTPOJABHIraTeNiss  IOCTOSHHOTO  Toka):  (OpMylupoBaTb  IPOBEpsieMOe
MPEANONOKEeHHEe (THUMOTEe3y) O BO3MOXHBIX pe3yiabTaTax HaOMIOICHUH, CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOIO Habopa OOOpYIOBaHUS, OMMCHIBATH XOJI ONbITA M
(dbopMyIHpOBaTH BHIBOJBI;

MPOBOAMUTH NpPSIMbIE M KOCBEHHBIE H3MEpeHHs (PU3MUECKUX BEIMYMH (TeMIeparypa,
OTHOCHUTEIIbHAsl BJIQXHOCTh BO3AyXa, CHJIa TOKa, HANpsOKEHUE, YAelbHas TEeIIOEMKOCTb
BEIIIECTBA, COIMPOTHBICHUE MPOBOJHUKA, padoTa M MOIIHOCTh AIIEKTPUUYECKOIO TOKa) C
UCIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX TNPUOOPOB, OOOCHOBHIBATH BBHIOOp MeTOMa



u3MepeHus, pUKcUpoBaTh MOKa3aHUs MPUOOPOB, HAXOIUTh 3HAYEHUE M3MEPSEMOMN BETUYMHBI C
IIOMOUIbIO YCPENHEHUS PE3YIbTATOB CEPUM U3MEPEHUI U OLIEHUBATh OIPEIIHOCTh U3MEPEHMUI;

IPOBOJUTH AKCIEPUMEHTAIbHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (PU3MUYECKUX BEITUYMH
(3aBHCHMOCTb JaBJICHHs BO3/lyXa OT €ro 00b&éMa M HarpeBaHUs WM OXJIAXKIEHU, UCCIIEOBaHUE
ABJICHUS TEIUIOOOMEHa MpH CMELIMBAaHUM XOJOJHOM W ropsiuedl BOJbI, 3aBHCHUMOCTb
COINPOTUBIIEHUSI NPOBOAHMKA OT €ro JUIMHBI, IUIOLIAJN IONEPEYHOI0 CEYEHMsI U YAEIBHOIO
COINPOTHBIICHUSI BEIIECTBA IIPOBOJHMKA, CHUJIBI TOKA, MPOTEKAIOIIEr0 4epe3 IMPOBOJHUK, OT
HaIpsDKEHUs Ha IPOBOJIHUKE, HCCIIEI0BAHNE TIOCIIEJ0OBATEILHOIO U NApalJIeIbHOTO COEUHEHNI
IIPOBOJIHUKOB): COBMECTHO C yuuTeneM (opMysinpoBaTh 3ajady M TMIIOTE3Yy HCCIEIOBaHHUA,
CaMOCTOSITENIbHO IJIAHUPOBATh MCCIEA0BAHNUE, CAMOCTOATENBHO COOMPATh 3KCIEPUMEHTAIBHYIO
YCTAaHOBKY C MHCIIOJIb30BAaHUEM MHCTPYKLMH, NPEJICTaBISATh IIOJYYEHHBIE 3aBUCUMOCTHU
(bu3nUecKrx BeIUYMH B BUAE TaOIMIl U rpadMKOB, OLIEHUBATh MOIPEIIHOCTH, JIeJIaTh BBIBOABI 110
pe3ysbTaTaM UCCIIEOBAHUS;

coOroaaTh npaBuiIa 0€30MacHOTO TPyIa MpH padboTe ¢ 1ab0PaTOPHBEIM 000PYIOBAHUEM;

XapaKTepU30BaTh NMPUHIUIBI IEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUYECKUX YCTPOICTB U
TEXHOJIOTUYECKUX IPOLIECCOB C ONOPON Ha MX ONHUCAHUA (B TOM YHUCIIE: CHUCTeMa OTOIICHHUS
JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEpPMETpP, BOJBTMETP, CUYETYMK 3JIEKTPUUECKOM
DHEPTUH, DJIEKTPOOCBETHTEIbHBIC NPHOOPHI, HArpeBaTEIbHBIC 3JICKTPONPHOOPHI (IIPUMEPHI),
IPEOXPAaHUTENN U UX IPUMEHEHHE B ObITY U TEXHUKE, IPUMEHEHUE MOCTOSHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUIATENb MOCTOSHHOTO TOKA), MCIHOJb3ys 3HAHHUS O CBOMCTBax
bu3nuecKkux sSBICHUH, HEOOXOUMBbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh IIPOCThIE TEXHUYECKHE YCTPONCTBA U U3MEPUTEIbHBIE IPUOOPHI 110 CXEMaM
U CXEMAaTUYHBIM PHUCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOI, PEoCTaT), COCTABIATh CXEMBbl JEKTPHUECKUX
Lenell ¢ MOCIeI0BaTENIbHBIM U NapaJuIeIbHbIM COCUHEHUEM JIEMEHTOB, pa3jinyas yCIOBHBIE
0003Ha4YeHMsI DIEMEHTOB 3JIEKTPUUECKUX LETeH, UCIOIb30BaTh CXEMbl U CXEMaTHUYHbIE PUCYHKHU
U3YYEHHBIX TEXHHUYECKHX YCTPOMCTB, HM3MEPUTEIbHBIX MNPUOOPOB U TEXHOJIOTHYECKHX
IPOLIECCOB MPH PEeIICHUH y4eOHO-TTPaKTUUECKUX 3a71ay;

OPUBOANUTH TpUMEpPbl  (HAXOAWTh HMHPOPMALMIO O TpUMepax) MNPaKTUYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu obOpaiieHud ¢ NpuOoOpaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHUS 3/10pOBbI U
COOJTIOJICHHSI HOPM 3KOJIOI'MYECKOT0 TIOBECHHUS B OKpY Kalollei cpejie;

OCYLIECTBIIATh MOUCK HMHpOpManuu Qusnueckoro coaepxkanus B HMHTepHere,
CaMOCTOSITENIbHO (GOPMYIIUPYS MOMCKOBBIN 3alpoc, HA OCHOBE UMEIOLINXCS 3HAaHUI U CpaBHEHUS
JOTIOJTHUTEIbHBIX MCTOYHHUKOB BBIIEIATh MH(POpPMAINIO, KOTOpas SBISETCS MPOTHBOPEUYUBOMN
WJIA MOXET OBITh HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPU BBIOJHEHWH YUYEOHBIX 3aJlaHMi HAayYHO-TIOMYJIIPHYIO JIUTEepaTypy
bu3nyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl ceTu HHTepHeT, BianeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3/laBaTh COOCTBEHHbBIC ITMCBbMEHHBIE M KpaTKHUE YCTHbIE COOOImIeHus, 0000mas
MH(POPMALIMIO U3 HECKOJBKHUX MCTOUYHMKOB (PU3MUECKOTO COJEpKaHMsl, B TOM 4HUCIE MyOIUYHO
IpPEACTaBIATh PE3ylbTaThl NPOEKTHOH WM HUCCIEN0BATEIbCKONW JAEATENBHOCTH, INPH 3TOM
IPaMOTHO HCIOJb30BAaTh HM3yYCHHbIM MOHATUHHBINA anmapar Kypca (U3HKH, COIpPOBOXKIATH
BBICTYIUIEHHUE IIPE3EHTALNEH;



IPY BBITOJHEHUHN Y4eOHBIX IPOEKTOB M MUCCIECJOBAHUN (U3MUYECKUX MPOILECCOB PacIpeacsTh
0053aHHOCTM B TpYNIE€ B COOTBETCTBHM C IIOCTaBICHHBIMH 33JayaMH, CIEIUTH 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 TIEPETPy3KH, LEHTP TSIKECTH, MEXaHHMYECKHE BOJIHBI, 3BYK, HH(Pa3ByK 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 U TepMOsIepHas
SHEPreTHKa) U CHMBOJIMYECKHUI SA3bIK (PU3UKH MTPU PEIICHUN YYeOHBIX M MPAaKTHYECKHUX 3a/1ay;

YBEpEHHO pa3NIuyaTh SBICHUS (PaBHOMEpPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBI)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHHE, CBOOOJHOE TaeHUE T, JBIKCHUE
10 OKPYXHOCTH, B3aHMOJICHICTBHE TeJ, DPAaBHOBECHE MAaTEPHAIbHOW TOYKH, PEAKTUBHOE
JBIDKCHHUE, HEBECOMOCTb, KojeOarelbHOE JBIDKCHHE (TapMOHHUYECKHE, 3aTyXaloulue,
BBIHY)KJICHHBIE KOJeOaHMsI), Pe30HAHC, BOJHOBOE JBIKEHHE (PacHpOCTpaHEHUE M OTPaKECHUE
3ByKa, HHTepepeHIs U AU(PaKIUs BOIH), IPIMOJIUHEHHOE pacIpoCTpaHEHHE, OTPaKEHUE U
IpEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3JIo’KeHHE OEIOro CBETa B CIIEKTP
U CJIOXEHHME CIEKTPAJIbHBIX IIBETOB, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HHUKHOBEHUE
JMHEWYAaTOr0 CHEKTpa H3JIyYeHHs) 1O OINMCAHHWI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3HUECKOE SBICHNUE;

pacrio3HaBaTh INPOSBICHUE H3YYEHHBIX (U3MUECKUX SIBICHHH B OKpyXarolem Mmupe (B
TOM 4Hcie (pU3NUECKUe SIBICHUS B IPUPOJIE: IPUINBHI U OTIUBBI, ABWKeHHE MaHeT CoHeYHOM
CHCTEMBI, PEAKTHBHOE [IBWKCHHE JKHMBBIX OpPTaHW3MOB, BOCIIPHATHE 3BYKOB J>KHBOTHBIMH,
3eMJICTPSICCHUE, CEWCMUYECKHEe BOJIHBI, I[yHaMH, 3XO, IBETa TEJ, ONTHYECKUE SBJICHUS B
npupojie, OuoIoTMYecKoe JEeWCTBUE BHUIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOIO
U3IYy4YEeHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4M, paaHOaKTHBHOE
U3Iy4YCHHUE TPUPOTHBIX MHHEPAJIOB JCHCTBUE pPAIMOAKTUBHBIX W3IyYeHHH Ha OpraHu3M
YeNoBeKa), MPH 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJCIAThH CYIECTBEHHBIC
CBOMCTBA (MIPU3HAKK) HU3UUECKUX SBICHHIA;

OINKCBHIBATh M3YYEHHBbIE CBOMCTBA TeN M (U3UUECKUE SIBJICHUSA, UCHOJB3Yys (PU3MUEcKue
BEJIMYMHBI (CPEHSIS 1 MTHOBEHHAsI CKOPOCTH TeJla TIPY HEPaBHOMEPHOM JBIDKEHHUH, YCKOPEHHE,
nepeMeIneHre MPH PaBHOYCKOPEHHOM TIPSMOJMHEWHOM JIBUKCHWH, YIJIOBas CKOpPOCTb,
[EHTPOCTPEMUTENBHOE YCKOPEHHEe, CHJla TPEHMs, CUJla YIPYTOCTH, CHJIAa TSHKECTH, YCKOpEHUe
CBOOOJTHOTO MaJIeHMs, BEC Tela, HEHTP TSKECTH TBEPJIOTO Tela, UMITYJIbC Tella, UMITYJIbC CHUJIB,
MOMEHT CHJIBI, MEXaHWYecKas paboTa ¥ MOIIHOCTb, MOTCHIIMAIBHAS YHEPTUs TeNa, MOTHSATOTO
HaJT IOBEPXHOCTHIO 3€MJIH, MMOTCHITHAIbHAS YHEPTUS CKATON NMPYKUHBI, KHHETHYECKasi YHEPTHS,
MOJIHAsE MEXaHW4ecKas SHEprusi, MepHoj M 4YacToTa KojeOaHWil, mepuoj MaTeMaTH4ecKoro u
IPYKUHHOTO MAasTHUKOB, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA,
II0Ka3aTeNb MPEJIOMIICHUS CPE/Ibl), IPU ONMCAHUM TPABHIBHO TPAKTOBATh (PU3NUECKUIl CMBICT
UCTIONIB3YEMBIX BEJIIMYMH, WX OOO3HAUCHHWS M EAWHUNBI (U3NYECKHX BEIMYHH, HAXOAUThH
(dopMyIbl, CBS3BIBAIOLINE MaHHYIO (U3NYECKYIO BEIWYHHY C JIPYITMMHU BEIMYHMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS M TPOILIECCHI, HCIOJb3Yys 3aKOH
COXpaHEHHsI YHEPrHH, 3aKOH BCEMHPHOTO TATOTECHUS, MPUHIMII CYHNEPHO3UIMUA CHJI, TPUHIIUI
oTtHocuTenbHOCTH [anmuiiesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHsT MMITYJbCa, TEOPEMY O
KMHETUYECKOW 3Hepruu, 3akoH ['yka, 3akoH BepHyIu, 3aKOHBI OTpa)X€HUS 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 MAaTEMaTHUECKOE BBIPAXKECHUE;

CTpOUTH (pU3MUecKre MOJENN PeaJbHbIX 00BEKTOB, MIPOLIECCOB U SIBJICHUMN, BBIACIATH MpU
9TOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOIIECCOB, SIBICHU, TIPUMEHSThH
¢dusnueckne Moaenu Uit OObsICHEHUS (PU3UIECKUX MPOLIECCOB M PEeIICHHs YUeOHbIX 3a/ay;

OOBSICHATH (PU3MUECKUE SBJICHHUS, MPOLECCH U CBOMCTBA TEJN, B TOM YHUCIIE B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUECHTHUPOBAHHOTO XapakTepa, U peliaTh KayecTBEHHbBIC 3a/lay, B TOM
qrciie TpeOyIolue YUCICHHOTO OIICHUBAHMSI XapaKTePHbIX 3HaYCHUN (PU3NYECKUX BETUYHH, TIPU
ATOM BBIOMPATh a/IEKBaTHYIO (PU3UUECKYIO MOJAEIH, BBISBISATH IPUUYNHHO-CIICJCTBEHHBIC CBS3H U
BBICTPANBATh JIOTUYECKYIO IEMOYKY PACCYy)KACHHH W3 2—3 MmaroB ¢ ONOpPOH Ha HM3y4YECHHBIC
CBOICcTBa (pU3MUECKUX SBICHUH, (PU3NUECKHE 3aKOHBI, 3AKOHOMEPHOCTH M MOJIEIIH;

YBEPEHHO pelIaTh pacy€THBIC 33Jayd MO HM3y4yaeMbIM TeMaM Kypca (U3HKH, BBIOHpas
a/ICKBaTHYIO (M3UYECKYI0 MOJETb, C HCIOJb30BAHWEM 3aKOHOB U (DOPMyJ, CBS3BIBAIOMIMX
¢u3nveckue BENUYMHBI, 3aHCHIBATH KPATKOE YCIOBHE M pa3BEPHYTOE pEIICHHWE 3a7ayM,
BBISIBJISITH HEAOCTAIONIME WIM M30BITOUHBIE JaHHBIE, OOOCHOBBIBaTh BHIOOP METOJAa pElICHUs
3aJaud, HUCMOJb30BATh CIPABOYHBIE JAHHBIE, MPUMEHATh METOJbl aHajdu3a pPa3MEPHOCTEM,
UCTIONIB30BaTh  TpaUuecKue METONbl peIIeHWs 3a7ad, IPOBOAWTH MaTeMaTHYECKHe
npeoOpa3oBaHusl U Pacu€Thl, OLIEHUBATh PEATUCTHYHOCThH TOJTYYEHHOTO 3HAYCHHS (PU3HUECKOU
BEJIMYMHBI M ONPEAETATh PasMEpHOCTh (U3UYECKOM BETMYMHBI, MOTYYEHHOW NpU pPELICHUU
3a/1a4i;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIU (U3NIECKUX METOJIOB, U
npejiaraTh OPUEHTUPOBOYHBINA CIIOCOO peIIeHUs, B ONMHCAHWU HCCIEIOBAHMS PAcIlO3HABATH
IpoBEpseMOe TMPEANOIIOKEHHE (TUIIOTE3Y), OLEHUBAaTh MPABUIBHOCTh MOpPsAKA IMPOBEAECHUS
UCCIIEIOBaHMsI, UHTEPIPETUPOBATH MOJTYYEHHBINH pPe3ysbTaT;

MIPOBOJIUTH OTIBITHI IO HAOIIOACHUIO (PU3MUECKUX SBICHUN MM (U3NIECKUX CBOMCTB TEIl
(u3y4eHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpAaHEHUS SHEPIHH, 3aKOHA COXPAaHEHUS
UMITyJIbca, JEHCTBHE 3akoHa bepHyIIM M BO3HUKHOBEHHME MOIBEMHOM CHJIBI KpbLIA,
3aBHCUMOCTh Tepuojia KoJeOaHUil NPYKHUHHOTO MasATHUKAa OT MAacchl Tpy3a U KECTKOCTU
OPYXHHBI W HE3aBUCHUMOCTh OT AaMIUIUTYABl MajblX KoJeOaHWi, TMpsSMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, Pa3IoKeHUE OEsIoro CBEeTa B CIEKTP, H3YYCHHE CBOMCTB M300paKeHHS
B IUIOCKOM 3€pKaje U CBOMCTB M300pakeHUs MpeaMeTa B coOHparolied JuH3e, HabIoAeHne
CIUIOIIHBIX W  JUHEWYaThIX  CIEKTPOB  M3JIyueHHs): (opMyIMpOBaTh  IMPOBEpsieMoe
MPEANONOKeHHEe (TUMOTE3y) O BO3MOXHBIX pe3yJabTaTax HaOMIOJICHUH, CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY H3 HW30BITOYHOTO Habopa OOOpYIOBaHWUS, ONMCHIBATH XOJl ONBITA M
(GopMyIHpOBaTH BHIBOJIBI;

OPOBOIUTH NpPU HEOOXOJMMOCTH CEpHUI0 MPSAMBIX HW3MEPEHUH, OIpenenss cpenHee
3HaYeHHE U3MEePsIeMON BETUUMHBI U ONPEIeNisis MOrPEIIHOCTh PE3yIbTaTOB MPSMBIX U3MEPEHUH,
000CHOBBIBATH BHIOOP Crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IIPOBOJUTH KOCBEHHBIE M3MEPEHHsI (PU3MUECKUX BEIUUYUH (CPEAHSISI CKOPOCTh U YCKOPEHUE
TeJIa IIPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MaACHUs, KECTKOCTD MPYKHUHBI,
KOA(p(UIIMEHT TPEeHMsI CKOJIbXKEHHS, MeXaHudeckas paboTa W MOILIHOCTb, YacTOTa M IMEPHOJ



KOJIeOaHU MaTEMaTHYECKOTO U MPYKUHHOTO MAasTHUKOB, (POKYCHOE pacCTOSIHHUE coOMparomei
JUH3BL W €€ ONTHYECKas CHJa, PAJAMOAKTHBHBIN (POH) C HCIONb30BAaHHUEM AHAJIOTOBBIX H
UPOBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOP METO/Aa W3MEPEHHUs, IUIAHUPOBATh HM3MEPEHHS,
CaMOCTOSITENIbHO COOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, BHIYUCIIATH 3HAYEHHUE BEIMYUHBI U
AQHAJIM3UPOBATh IOJYYEHHbIE PE3yJbTaTbl, OICHHBAs IOTPEIIHOCTh PE3yIbTAaTOB KOCBEHHBIX
U3MEPEHU;

IPOBOJUTH AKCIEPUMEHTAIbHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (PU3MUYECKUX BEITUYHH
(3aBUCUMOCTh MYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBMKEHHM 0€3 HadallbHOH CKOPOCTH,
3aBHCUMOCTH CUJIbI TPEHUSI CKOJIbKEHHS OT CHJIbl HOPMAJILHOTO JIaBJICHHUs, IEpUoaa KoneOaHui
MaTeMaTHYECKOTr0 MAasiTHUKA OT JJIMHBI HUTH, ONPENEIICEHUEe YCKOPEHHUS CBOOOTHOTO MaJCHHS,
UCCIICIOBAaHNE M3MEHEHHUS BEIMUMHBI U HANIPABICHUS MHAYKIIMOHHOTO TOKA, 3aBUCUMOCTh YIjia
OTpakKeHMsI CBeTa OT yIjia MaJeHHs], yria MPelOMIICHUs OT yria MajeHus CBETOBOTO Jyua,
UCCJIEIOBAHKUE TPEKOB: U3MEPEHUE YHEPTUH YACTHIIBI IO TOPMO3HOMY IyTH (110 doTorpadusam)):
COBMECTHO C y4HTeneM (hopMymupoBaTh 3aady M THUIOTE3y HCCIEAOBAaHUS, CAMOCTOSITEIHHO
IUTAHUPOBATh HCCIIEIOBAHNUE, CAMOCTOSTEIIEHO COOMpATh HKCHEPUMEHTAIBHYIO YCTAaHOBKY,
MPEJICTaBIISTh MOJYyYCHHBIE 3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BUJIE TAaOIHI[ U TpaduKoB,
OILICHUBATh MOTPEIIHOCTH, JENIaTh BBIBOJBI [0 PE3yIbTaTaM UCCIIEOBAHMUS,

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

XapaKTepU30BaTh NPUHIHIIGI JCHCTBUS U3YYEHHBIX TPHOOPOB, TEXHHUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB C OMOPOW Ha MX OMHUCaHHs (B TOM 4HMCIE: COUIAOMETp, AAaTYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, DaKeTa, 3XOJO0T, OYKH, Mepuckomn, ¢doToanmapar,
MHUKPOCKOTI, TEJIECKOII, ONTHYECKHUE CBETOBOJBI, CIIEKTPOCKOIN, TO3MMETP, Kamepa BuibcoHa),
UCTIONB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHHH W HEOOXOMUMble (QHU3MUECKue
3aKOHOMEPHOCTH, HCIOJb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHMUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX NMPHOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB MPHU PEUIeHUH y4eOHO-
NPaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISl TOCTPOSHUS N300pakeHUH B TNIOCKOM 3epKaje U
coOuparoIie TMH3e;

OPUBOANUTH TpUMEpPbl  (HAXOAWTh HMHPOPMALUIO O TpUMepax) MNPaKTUYECKOTO
UCIMOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM JAJs o0ecredeHus 0e30MacHOCTH
npu OOpamieHnd C MpHOOpaMH W TEXHHUUYECKUMH YCTPOWCTBAMH, COXpPAHEHHS 30POBBS M
COOITIOJIEHVSI HOPM DKOJIOTMYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH cpejie;

OCYLIECTBIIATh MOUCK HMHpOpManuu  Qusnueckoro coaepxkanus B HMHTepHere,
CaMOCTOSITENIbHO  (OPMYJIHMPYS  TOMCKOBBI  3alpoc, HAXOMUTh NYTH  ONpEAeNCHHS
JIOCTOBEPHOCTH TOTYYCHHOW WH(POPMAIIMK Ha OCHOBE MMEIOIIUXCS 3HAHUW M JOTTOTHUTEIHHBIX
UCTOYHUKOB,;

UCIOJIb30BaTh MPU BBINOJHEHWM YUYEOHBIX 3a/laHMi HAayYHO-TIOMYJISIPHYIO JIUTEepaTypy
(U3MUecKoro coJepXKaHus, CIPaBOYHbIE MaTepualibl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMaMHd KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOrO CONEpKaHMs, MyOIMYHO MPEACTABIATh PE3yJbTaThl
MPOEKTHON WM HCCIENOBATENbCKONM JEATENbHOCTH MpPH ATOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBII MOHATUMHBIN anmapaTr U3y4aemoro pasjesna (U3HKH U COPOBOXKIATh BBICTYIIJICHHE
npe3eHTalmen ¢ yu€ToM 0coOEHHOCTEH ayJTUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YACOB, OTBOJAUMbBIX 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 pasneny 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

KoaudecTBO 9acoB

Nenm/m  HammeHoBaHMe pa3iesioB U TeM MPOrpaMMbl Beero Konrtpouabnbsie IIpakTnueckue
padoThI padoThI
1.1 MexaHnuecKoe IBHKEHUE H CITIOCOOBI €ro OMUCaHUS 30 1 4
1.2 B3aumoneiictBue ten 18 4
1.3 3aKOHBI COXpaHEHUs 15 2
Htoro no pazneny 63
2.1 MexaHnueckue KojieOaHus 8 3.5
2.2 MexaHnueckne BOJIHBI. 3BYK 10 1 3
Htoro no pazneny 18
3.1 DNEKTPOMArHUTHOE MOJI€ U ANEKTPOMArHUTHBIE BOJHBI 6
Hroro no pasneny 6
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8 2
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 1
4.3 PaznioxxeHne 6eoro cBeTa B CIEKTP 2 1 1
Hroro mo pazueny 16
5.1 Hcnyckanue v moriomneHne CBeTa arToMoOM 4 1
5.2 CtpoeHue aTOMHOTO siipa 5
5.3 SnepHble peakuuu 7 1
Hroro no paszneny 16
6.1 Mexanunueckue siBIeHUS (IOBTOPUTENBHO- 6 3
0000IIarOIINI MOJTYJIb)
6.2 TennoBsie sBIICHUSI (TTOBTOPUTEIHHO-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 4 ‘ 26.5



7 KJIACC

N KoanuecTBo yacoB DJIeKTPOHHbIE
[
/ paxkTuye HUPPOBbIC
n/ Tema ypoxka KonTpoubH p bp
n Bcero 5 CKHe oOpa3oBaTe/ibHbIE
ble padoThl
P padoThbI pecypchl
http:www.history.ru/f
1 Ponb ¢u3uky B )KU3HH YeIOBEKa 1
reeph.htm
®dusnka - Hayka o npupoje. Habmonenus u onbitel. @uznueckue .
2 YK PHpoa A 1 http:phdep.ifmo.ru
TEPMHHBI.
Ousnueckue BenuunHbl. PazmepHocts. Eqununie! pusnyeckux .
3 1 http:physics.nad.ru
BenuuuH. M3aMepenne Gpu3nueckux BeIMUUH. DTATOHBI
Ouznyeckue npudopsl. Llena nenenus. [lorpemrnocts n3mepeHuil.
[IpaBusna 6e30macHOrO TpyzAa ¢ J1a00OpaTOPHBIM 000PYIOBAHUEM.
4 Jlaboparopnasi padora Ne 1 "Onpeznenenue LeHbl ASICHUS 1 1 http://www.elmagn.c
" halmers.se/%7eigor
M3MEPUTEIILHOTO TTpHdopa
3HAKOMCTBO C U3MEPUTEIHHBIMU TTPUOOpAMU
5 MexnayHaponHas cucrema enuHuil. [lepeBoJ BHECHCTEMHBIX 1 1 http:www.history.ru/f
equHaUL B enuaunsl CU. reeph.htm
EcTecTBeHHO-HAY4HBIN METOJ MO3HAHUS: HA0JI0/IEHUE, TOCTAaHOBKA
Hay4HOI'O BOIIPOCA, BBIIBHIKEHHUE TUIIOTE3, IKCIIEPUMEHT 10 .
6 i poca, B ’ p 1 1 http:phdep.ifmo.ru
MIPOBEPKE TUIIOTE3, OOBSICHEHUE HAOIIOAAEMOTO SIBJICHUSI.
Onucanne GU3NYECKUX SIBICHUI C TOMOIIBI0 MOJIEICH.
CrpoeHue BenecTBa: arToMbl U MOJIEKYJIbI, UX pa3MEpPbl U MAcChl. .
7 P Hl YJIbL, UX P P 1 http:physics.nad.ru
OMBITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTRA.
8 JladopaTopnasi padora Ne 2 "M3mepenne pa3MepoB MaJibIX TEJ 1 1 http://www.elmagn.c
croco6oM psiioB" halmers.se/%7eigor
9 JIBmxeHue gacTuil BemiecTBa. CBsA3b CKOPOCTHU ABUKEHUS YACTHI C 1 http:www.history.ru/f
temneparypoil. bpoynosckoe apmxkenue. Juddyzus. reeph.htm
B3anmopeiicTBue yacTUIl BEUIECTBA: MPUTSKEHNE U OTTAJIKUBAHUE. .
10 A H Betll P 1 1 http:phdep.ifmo.ru
CmaunBaHue ¥ KanmWUIIPHOCTD. [[0BEepXHOCTHOE HATSIKEHUE.
ArperaTHbpie COCTOSIHHS BEIIECTBA: CTPOSHUE Ta30B, KUIKOCTEH 1 .
11 ‘P Hl R KA 1 1 http:physics.nad.ru
TBEPABIX (KPUCTAIIIMYECKHX) TEJI.



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/

O606menue o Teme "[lepBoHavdasibHBIC CBEICHUS 00 aTOMHO-

http://www.elmagn.c

12 " 1 S
MOJIEKYJIIPHOM CTPOCHUH BELICCTBA halmers.se/%7eigor
13 Mexanunyeckoe IBuKeHUE. PAaBHOMEpHOE U HEPABHOMEPHOE 1 http:www.history.ru/f
JIBH>KEHUE reeph.htm
14 CxopocTb. EquHuiibl H3MEpeHusi CKOPOCTH 1 http:phdep.ifmo.ru
15 PacueT nyT ¥ BpeMeHH JIBHIKCHHS 1 http:physics.nad.ru
16 JlaGoparopuas padora Ne 3 "l3mepenue cKopoCcTH, MyTH U 1 http://www.elmagn.c
BPEMEHU PAaBHOMEPHOTO MPSIMOJIMHEUHOTO JBUXKEHHUS Tesa" halmers.se/%7eigor
17 Cpenusst CKOpOCTh 1 http:www.history.ru/f
reeph.htm
18 Pemrenne 3a1a4d Ha pacyer IyTH U BPEMEHU IBUKCHUS 1 http:phdep.ifmo.ru
19 | I'paduueckmii cioco® onvcaHust JBUKEHUS 1 http:physics.nad.ru
OTHOCHUTEIBLHOCTD JIBHYKCHUS http://www.elmagn.c
20 1 .
halmers.se/%7eigor
21 Pelenne KOMIUIEKCHBIX 3aJ1a4 HA pABHOMEPHOE MPSIMOJIMHEUHOE 1 http:www.history.ru/f
JBIDKECHUE reeph.htm
[TonroroBka Kk KOHTpOJIBHOU paboTe. PaBHOMEpHOE .
22 A . p p P 1 http:phdep.ifmo.ru
MPSIMOJIMHEMHOE JIBHYKEHUE.
Kourpoasnas padora Nel. PaHomepHOE NTpsSMOTHHEITHOE .
23 P P P P 1 http:physics.nad.ru
JIBIJKEHHUE.
Macca rena. IInotHocTs BemecTna hito://www.elmagn.c
24 Jladoparopnasi padora Ne 4 "lI3mepeHue Macchl Tena Ha 1 . S ED.
" halmers.se/%7eigor
pBIUAXKHBIX BEcax
o5 Macca Tena. MHepTHOCTB 1 http:www.history.ru/f
reeph.htm
[TnotHOCTH BemiecTBa. PacueT macchl 1 06beMa Tena mo ero .
26 1 http:phdep.ifmo.ru
TJIOTHOCTH.
JladopaTopnas padora Ne § "M3mepenne oo0bemMa M TUIOTHOCTH .
27 parop " p p 1 http:physics.nad.ru
TBEPJIOTO TeJa
8 Tena ¢ monocTaMu, MaciITaOHble MoAeaU. Pelltenue 3ama4 1 http://www.elmagn.c
halmers.se/%7eigor
29 Cpennsst imoTHOCTh. CIUTaBBI U CMECH. 1 http:www.history.ru/f
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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

reeph.htm

30 | IToBepxHOCTHAs M IMHEHHAS TUNIOTHOCTH http:phdep.ifmo.ru
Pemenue 3amau no reme "Macca Tena. [moTHOCTH BemiecTa'. .
31 8 . m http:physics.nad.ru
ITonroroBka K KOHTPOJIBHOM paboTe.
37 KonTpoasnas padora Ne2. Macca tena. [lnoTHOCTH BeliecTBa http://www.elmagn.c
halmers.se/%7eigor
33 AHaM3 UTOrOB KOHTPOJILHOH padoThl. B3aumoaeiicteue Ten. Cuna http:www.history.ru/f
reeph.htm
Bcemupnoe tarorenue. Cuna tspkect. Cunia TSDKECTH Ha ux .
34 P APYT http:phdep.ifmo.ru
TJIaHeTax.
35 Cwia ynpyroctu. 3akoH ['yka http:physics.nad.ru
Wzmepenue cumbl. J[uHaMoMeTp.
36 JIaﬁop aTopHasi aZGIOTa Ne 6 "? aJyHpOBaHUE MPYKUHBI hitp://www.elmagn.c
parop " p - Palyup Py halmers.se/%7eigor
JUHAMOMETpa
37 Pemenue 3aga4 0 cuiie TSKECTH U CUJIE YIIPYTOCTH http:www.history.ru/f
reeph.htm
PaBHoelicTBytomas cuia. CioxxeHue Cuil, JeMCTBYIOIIUX 10 .
38 o Yot e yrot http:phdep.ifmo.ru
OJTHOU TIPSIMOIA.
39 | Bec Tena. HeBecoMOCTb. http:physics.nad.ru
40 Tperuii 3akoH Herorona. Cuna peakuiuy onopsl http://www.elmagn.c
halmers.se/%7eigor
a1 Cuita Tpenus. TpeHHe CKOJIbKEHUsS U TPEHUE TTOKOS, B3KOE TPEHHUE. http:www.history.ru/f
reeph.htm
JladoparopHasi padora Ne 7 "HcciaenoBanue 3aBUCUMOCTH CHUJITbI
42 TPEeHUS CKOJIBKEHHUS OT IUIOII[AIN COIPUKACAIOIINXCS TEl U http:phdep.ifmo.ru
IPHKUMAIOLIEN CUIIbI"
43 | TpeHue B pUpoJie U TEXHUKE. http:physics.nad.ru
44 Pewienue 3ana4 Ha onpeeIeHUE CUIIbI TPEHUS. http://www.elmagn.c
halmers.se/%7eigor
45 Pemienne koMmieKCHBIX 3a/1a4 1o TeMe "B3aumMoaeiicTBue Te. http:www.history.ru/f
Cunel B MeXaHUKe" reeph.htm
46 Hasnenue. [lepenaua gqaBnenust TBEpAbIMU TeaaMu. CriocoObI http:phdep.ifmo.ru
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http://www.history.ru/freeph.htm
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YMCHBUICHUA U YBCIIMUCHUA JABJICHUA

47 Ypoxk-3kcniepumenT "OnpeesieHue JaBieHus TBeporo tena' 1 http:physics.nad.ru
48 Pemmenue 3aa4 Ha onpesenieHue AaBieHus TBepabix Teu. Cuma 1 http://www.elmagn.c
JaBJIICHUSL. halmers.se/%7eigor
49 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a OT 00bEéMa U 1 http:www.history.ru/f
TEMIIEPATYPHI. reeph.htm
aBJICHHE B XKUAKOCTAX M razax. 3akoH [lackans. [TneBmaTnueckue .
50 A a 1 http:phdep.ifmo.ru
MalITuHbI
JladopaTopnasi padora Ne 8 "M3yuenue 3aBUCUMOCTH JTaBJICHHS .
51 parop P v " A 1 http:physics.nad.ru
ra3a oT ero TemrnepaTypsl 1 o0bemMa cocya
59 3aBUCHMOCTb JIaBJICHUS )KHJIKOCTH OT TITyOUHBI TOTPYKEHUSI. 1 http://www.elmagn.c
I'mapocraTuyeckuii mapagokc. halmers.se/%7eigor
53 Pemenue 3a1a4 Ha HaXOX/I€HUE AABJICHUS CTONI0A KUAKOCTU 1 http:www.history.ru/f
reeph.htm
54 Pacuer naBneHus KUIKOCTH HA CTEHKH COCYya 1 http:phdep.ifmo.ru
55 | Coobmarommecs: cocypl. 3aKOH COOOIIAIOMIMXCS COCY/IOB. 1 http:physics.nad.ru
56 Pemenue 3amgau mo teme "Coobmradiuecs cocynp"” 1 http://www.elmagn.c
halmers.se/%7eigor
Atmocdepnoe naBienne. Atmochepa 3emin u armochepHoe .
bep A Gep o Gbep http:www.history.ru/f
57 | naBnenue. [IpyunHbI CyIIeCTBOBAHUS BO3LYIIHONW 000J0YKH 3eMIIH. 1
reeph.htm
Oneit Toppuuenu.
Hsmepenue armocdepHOro naBieHus. 3aBUCUMOCTb aTMOC(HEPHOTO
58 JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A usmMepeHus 1 http:phdep.ifmo.ru
aTMOC(hEpHOTO JTABJICHHS
Pemenue 3agau Ha onpeiesieHUE AaBICHUS B KUIAKOCTH C YIETOM .
59 $ perl A A ya 1 http:physics.nad.ru
aTMoc(hepHOTo TaBICHMUS.
60 I'mapaBnnueckune Mmexanu3Mmel. Mcnonab30BaHNE BRICOKUX JTaBJICHUN 1 http://www.elmagn.c
B COBPEMEHHBIX TEXHOJIOTHSIX. Y CTPOMCTBO BOJIONIPOBOIA halmers.se/%7eigor
61 Kak MBI OBIIINM U ILEM 1 http:www.history.ru/f
reeph.htm
Pemenue 3amau no teme "/laBieHue TBEpbIX TEN, )KUIAKOCTEN U .
62 g A P > HHA 1 http:phdep.ifmo.ru

razoB"
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Pemenue 3amad no teme "JlapieHue TBEpIbIX TEN, JKUAKOCTEH U

63 rasoB" 1 http:physics.nad.ru
IToaroToBka K KOHTPOJILHOM padoTe.

64 KonTpoasnas padora Ne3. "BzaumoseiictBue ten. Cuibl B 1 http://www.elmagn.c
MexaHuKe. /laBieHne TBepAbIX Tel, KUAKOCTEN U ra3os." halmers.se/%7eigor
AHaJu3 UTOrOB KOHTPOJIBHOM paboThl. /leiicTBrE KUAKOCTH U Ta3a htto:www.history.ru/f

65 Ha mor éHHOE B HUX TeJ10. BrITankuBaromas (apxuMenoBa) CUia. 1 £ . Y-

pyx p reeph.htm
3akoH Apxumena. ]

66 JladopaTopnasi padora Ne 9 "OnpezeneHne BbITaTKUBAIOIIUN 1 http:phdep.ifmo.ru
CHUJIBL, IEMCTBYIOLIMI HA NOTPYKEHHOE B KUJKOCTh TeN0" : ) )

67 Pemienue 3a1ay Ha onpeeeHue BRITAIKUBAIOIICH CHUITbI 1 http:physics.nad.ru

68 Pemenue 3agau Ha onpeeieHre BHITATKUBAOIICH CUIIBI 1 http://www.elmagn.c

halmers.se/%7eigor
Inasanue e, http:www.history.ru/f
69 | JIabopatopHas padora Ne 10 "BrisicHeHue yCioBHiA IIaBaHUS TEJ 1 oo .h htm. :
B XKUIKOCTH" reepn-nim

70 [InaBanue ten. Pemenue 3amay. 1 http:phdep.ifmo.ru

71 ITnaBanue cynos.Ocanka. Bo3nyxonnaBanue 1 http:physics.nad.ru

72 Pemrenne 3anau o reme «llnaBanue ten. BozayxornnaBanue» 1 http://www.elmagn.c

halmers.se/%7eigor

73 Pewmenue 3anau no reme «llimaBanue ten. Bo3ayxomiasanue» 1 http:www.history.ru/f

reeph.htm

74 [IpoexTrpoBaHuEe U KOHCTPYUPOBAHUE apeoMeETpa 1 http:phdep.ifmo.ru

75 Pemenue 3amau o reme "M3menenre ypoBHsI JKUJIKOCTH" 1 http:physics.nad.ru

76 Pemenue 3anay no reme "M3MeHeHue ypoBHS KUIKOCTH" 1 http://www.elmagn.c

halmers.se/%7eigor
Penrenue 3anad mo teMe "JlelicTBHE JKUAKOCTHU U ra3a Ha http:www.history.ru/f

77 1
MOTPY>KEHHOE B HUX TeN0" reeph.htm

78 [TonroroBka Kk KOHTPOJILHOU paboTe 1o Teme "JlelcTBUE KUAKOCTH 1 http:phdep.ifmo.ru
U Ta3a Ha NOrpyKeHHOE B HUX Teno" ) -
KonTpoanuas padora Ned. "JleiicTBHe )KUIKOCTH U ra3a Ha .

79 p p A A 1 http:physics.nad.ru

NOTPYKEHHOE B HUX Teno"
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AHann3 UTOroB KOHTPOJIbHOU paboThl. MexaHuueckas paboTa

http://www.elmagn.c

80 1 halmers.se/%7eigor
81 Pabota cuinbl TSDKECTH M CUIIBI TPEHUS 1 http:www.history.ru/f
reeph.htm
82 Jladoparopnasi padora Ne 11 «3mepenue pabOThI CHIIBI TPCHHSI 1 http:phdep.ifmo.ru
83 Mo1HoCTb 1 http:physics.nad.ru
84 Pemenue 3a1au Ha onpeieieHre MEXaHUYECKOM paboThI U 1 http://www.elmagn.c
MOIIHOCTH halmers.se/%7eigor
85 [IpocThie MEXaHU3MBI. 1 http:www.history.ru/f
reeph.htm
Poryar. YcnoBue paBHOBECHS CUII HA phlyare.
86 Jlaboparopnasi padora Ne 12 "BrisicHeHue ycliOBUI paBHOBECHUS 1 http:phdep.ifmo.ru
pbruara’
87 MowmenT cunbl. [IpaBuno MmoMeHTOB 1 http:physics.nad.ru
88 Pewenue 3anau. Ycmosue paBHOBecHs cuil Ha peruare. [Ipasuiio 1 http://www.elmagn.c
MOMEHTOB. halmers.se/%7eigor
89 HenoaBmXHBIA 1 HOABMKHBINA OJI0OKH 1 http:www.history.ru/f
reeph.htm
90 "3o10T0€" NPaBUIIO MEXAHUKU 1 http:phdep.ifmo.ru
91 Pemenune 3anay. [IpocTeie MEXaHU3MBI 1 http:physics.nad.ru
92 KoadduineHT noneznoro AelcTBUS MEXaHU3MA. 1 http://www.elmagn.c
halmers.se/%7eigor
93 JlabopaTopnas padora Ne 13 "Onpenenenne KII/] HaknoHnHoM 1 http:www.history.ru/f
MJIOCKOCTH" reeph.htm
94 Pemenne 3amau "KI1/] mpocThix Mexanu3mon" 1 http:phdep.ifmo.ru
95 Oneprusi. Mexanudeckas sHeprusa. Kunetnueckas u 1 htto:physics.nad.ru
MOTEHIMAIbHAs! SHEPTHUS.
96 [IpeBparnieHue 0IHOro BU/1a MEXaHUYECKON YHEPTUU B IPYTOM. 1 http://www.elmagn.c
3aK0H COXpaHEHUs U IPEBPAICHHS DHEPTUU B MEXaHUKE halmers.se/%7eigor
97 Pemenue 3amxau o teme "Pabora. MorHocTs. DHeprus" 1 http:www.history.ru/f
reeph.htm
98 | IlogroroBka K KOHTPOJIBHOH padoTte 1o TeMe "Mexanuka. PaboTa. 1 http:phdep.ifmo.ru
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MomuHocts. DHeprusi. CTaTuka U IpoCThle MEXaHU3MBI"

Kontpoabnas padora Ne 5 o teme "Mexanuka. Pabora.

99 " 1 http:physics.nad.ru
MoHocTs. DHeprus. CTaTuka U IpOCTble MEXaHU3MBI
IToBTOpEeHune http://www.elmagn.c
100 1 ;
halmers.se/%7eigor
101 IToBTOpEHME 1 http:www.history.ru/f
reeph.htm
102 | IloBTopenue 1 http:phdep.ifmo.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23
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8 KJIACC

KoauuyecTBO 4acoB

3J'IeKTp0HHI>Ie III/I(l)pOBLIe Oﬁp 430BaTCJ/IbHBIC

Nen/m | Tema ypoka Kontposbubie IIpakTuueckue
P Bcero P P pecypcbl
padoThI padoThI
OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1 http:www.history.ru/freeph.htm
MTOITBEPIKICHUS
2 Macca u pa3Mep aTOMOB B MOJIEKYIT 1 http:phdep.ifmo.ru
Monenu TBepAOro, )XUIKOTO U .
3 A PAOTO, JKHAKO 1 http:physics.nad.ru
ra3000pa3HOro COCTOSTHUM BEIECTBA
VYpoxk-koH(pepeHuus
"Kpucraniuyeckue u amopdHbie Tena. :
4 FpgtbeH Tonyuene I/ICKyI:C)(}:)TBeHHBIX 1 http://www.elmagn.chalmers.se/%7eigor
ajaMason"
CMaumnBaHue U KaMWUISIPHOCTb. .
5 ToBepxHOCTHOE HaTﬂn(eII)me 1 http:www.history.ru/freeph.htm
6 TemnoBoe pacmmpeHue U CxaThe 1 http:phdep.ifmo.ru
7 TermoBoe nBrxkenue. Temneparypa 1 http:physics.nad.ru
8 TemnepaTypHbI€ IIKaJbl 1 http://www.elmagn.chalmers.se/%7eigor
BHyTpeHHss sHEprus U crnocoOsI eé .
9 HSJ;I{)%H}I p 1 http:www.history.ru/freeph.htm
10 Buns! Tenionepenaun 1 http:phdep.ifmo.ru
VYpok-koupepenius "Mcnonbp3zoBanue
TEIJIOBBIX CBOMCTB BEIIECTB U .
11 MATEpHAIOB B LeTIX B 1 http:physics.nad.ru
sHeprocoepexeHus"
KomnuectBo Tennorsl. Y aenpHast .
12 TEIIOCMKOCTE a 1 http://www.elmagn.chalmers.se/%7eigor
VYpok-uccnenosanue "lIposepka
TUTIOTE3bI JIMHEHON 3aBUCUMOCTH
13 JUIMHBI CTOJIOUKA KUIKOCTH B 1 1 http:www.history.ru/freeph.htm

TEPMOMETPHUUECKOH TpyOKe OT
TeMIeparypbl”
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14

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

http:phdep.ifmo.ru

15

16

17

Jlabopartopnast pabora "HccienoBanue
SBJICHHSI TEIUIOOOMEHA TIpU
CMEILIMBAaHUH XOJOJHOU U ropsiueit
BOJBI"

Pemenue 3amay o reme "TermioooMeH
Y TEIJIOBOE paBHOBecHE"

Jlaboparopuas padota "Onpenencaue
KOJIMYECTBA TEIUIOTHI, MOTYYSHHOTO
BOJIOM IIPU TEII00OMEHE C HarpeThbIiM
METAUINYECKUM HMIUHIPOM"

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 reMme "IlnaBnenue
Y OTBEP/ICBaHUE KPUCTATUIMUECKUX

TCI

http:physics.nad.ru

20

21

22

JlaGopatopHas pabota "Onpexnenenue
yACIBbHOU TETIOTHI TIaBJICHHS Jibaa"

VYpok-uccnenosanue "CpaBHeHue
IIPOLIECCOB IIJIABJICHUS
KPUCTAININYECKUX TEJI U Pa3MATYCHUS
IIpU HarpeBaHuu aMop(HbIX Tena"

[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 KUTICHUS OT
aTMOC(EpHOTO TaBJICHUS

Pemrenue 3agad mo reMe
"[TapoobpazoBanue U KuneHue"

http:physics.nad.ru

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

25

Ypoxk-uccnenoanue "OObsIcHeHNE
3aBHCUMOCTH TeMIEpaTypbl KUTICHUS

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

HacpleHHbIil 1 HeHAChIIIIEHHBINA Map.

26 http:phdep.ifmo.ru
BitaxxHocTh BO311yXa
Brnaxxnocts Bo3ayxa u €€ U3MepeHue.
27 Jlaboparopnas pabota "Onpenencaue 0.5 http:physics.nad.ru
OTHOCHUTEJILHOM BJIIAXKHOCTH BO3TyXa"
28 Pemenue 3amay o reme "BnaxxHocTs"” http://www.elmagn.chalmers.se/%7eigor
Pemienue 3aga4 u aHanu3 cUTyalui,
29 CBSI3aHHBIX C SIBJICHUSIMHU UCIIApEHUS U http:www.history.ru/freeph.htm
KOHJICHCAIIMH
30 DHeprus TOIMBa. Y AeiabHas TeIioTa http:phdep.ifmo.ru
cropaHus
31 HpI/IHIlI/IHLL paboTHI TEIIOBBIX hitp:physics.nad.ru
JIBUTATEIICH
32 [TapoBas TypOuna. [IBurarenn htto: o/
ttp://www.elmagn.chalmers.se/%7eigor
BHYTPEHHETO CTrOpaHus
33 KII/] TermoBoro aBuraTeis http:www.history.ru/freeph.htm
34 Pemenue 3amad mmo Telxle "KII, http:phdep.ifmo.ru
TEIJIOBOTO JBUTaTEIIS
VYpok-koHpepennus "TernioBsie
35 JIBUTATENH U 3aIIUTA OKPYKAIOIIEH http:physics.nad.ru
cpenbr”
36 TertoBble MOTEPU B TEMIIOCETAX http://www.elmagn.chalmers.se/%7eigor
3aKOH COXpaHEHMSI U MTPEBPALLICHUS
37 SHEPTUU B MEXaHUYECKUX U TEIIIOBBIX http:www.history.ru/freeph.htm
mporieccax
[ToaroroBka Kk KOHTPOJILHOM paboTe
38 o TeMe ""TerIoBeIe IBIICHUS. § http:phdep.ifmo.ru
N3meneHune arperaTHbIX COCTOSIHUI
BenrecTna"
KonTponbhas pabota no teme
39 "TermnoBble siBiIcHUA. M3MeHenne http:physics.nad.ru
arperaTHBIX COCTOSIHUI BeriecTra"
40 Onektpusarus Ten. /[Ba pona 3apsmios http://www.elmagn.chalmers.se/%7eigor
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VYpoxk-uccnenoanue "Hccinenopanue

41 CIIOCOOOB PA3IMYHBIX BEIIECCTB 1 http:www.history.ru/freeph.htm
Ha’JIEKTPU30BBIBATHCA"
BsauMmoeiicTBuE 3apsKEHHEIX TE. .
42 a p 1 http:phdep.ifmo.ru
3axoH Kynona
DJIEKTPUYECKOE MOJIE.
Hanpsok€HHOCTE DIISKTPUYECKOTrO .
43 P P 1 http:physics.nad.ru
nosist. [IpuHIMN cynepno3uuu
BJIEKTPUYECKUX MOJENH
Hocwurenu snekTpudecKkux 3apsiioB.
44 DneMeHTapHbIi 3apsa. CTpoeHue 1 http://www.elmagn.chalmers.se/%7eigor
aroma
3aK0H COXpaHEHUs MIEKTPUIECKOIO .
45 p p 1 http:www.history.ru/freeph.htm
3apsa
[TpoBoaHUKH, TURJIEKTPUKU U .
46 POBOI > A p 1 http:phdep.ifmo.ru
MOJTYIIPOBOTHUKH
Vpoxk-koH(DpepeHys "DiaexkTpu3anusg B .
47 P ¢ PeHIL " pusatt 1 http:physics.nad.ru
IMOBCEIHEBHOMN XKU3HA
Pemenue 3amau mo teme "3akoH .
48 . " 1 http://www.elmagn.chalmers.se/%7eigor
COXPaHEHHUS INEKTPUUYECKOTO 3apsia
OeKTpuUYecKUud TOK. UcTOUHUKH .
49 P 1 http:www.history.ru/freeph.htm
ANEKTPUIECKOTO TOKA
VYpok-uccnenosanue "McciaenoBanue
50 JEMCTBUS 2JIEKTPUUECKOTO MO Ha 1 http:phdep.ifmo.ru
MIPOBOTHUKY U TUDJIEKTPUKH"
51 DNEeKTPUUYECKUIA TOK B METaJIJIaX 1 http:physics.nad.ru
DNEKTPUYECKAI TOK B KUIKOCTIAX U )
52 2 A 1 http://www.elmagn.chalmers.se/%7eigor
rasax
53 DneKkTpruyecKas 1enb 1 http:www.history.ru/freeph.htm
54 Cuna Toka. AMIiepmMeTp 1 http:phdep.ifmo.ru
DIIEKTPUYECKOE HAIIPSIKEHNE. )
55 P p 1 http:physics.nad.ru
BossmeTp
JIaGoparopuas padora "Coopka u .
56 parop P P 1 http://www.elmagn.chalmers.se/%7eigor

HUCIIBITAHUC SHGKTqueCKOﬁ OeImu
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MOCTOSIHHOI'O TOKa"

S7

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

http:www.history.ru/freeph.htm

58

59

Jlaboparopuas pabota "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
YIETBHOTO COTPOTHBIICHUS
MPOBOJHUKA"

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

61

Pemrenne 3ama4d mo teme
"DneKTpUUECcKOe 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 ITPOBOAHUKOB

http:physics.nad.ru

64

65

66

JlaGopatopnas pabora "IIpoBepka
MpaBUJjIa CIIOKEHUS HAMIPSDKEHUH TTPH
M0CJIe/I0BATEIbHOM COEIMHEHUHU ABYX
pe3ucTopoB”

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

Jlabopartopnast pabota "IIpoBepka
MpaBWJIa JJIs CHITBI TOKA MPU
napajuieIbHOM COCTMHEHUT
pe3ucTopoB”

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

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

67

Pemenwne 3aa4 Ha IprUMEeHEHUE
3akoHa OMa 11 pa3IuyHOTO
COCTMHEHUS TIPOBOTHUKOB

http:physics.nad.ru

68

O/1C 1 BHyTpeHHEEe CONPOTUBIICHUE

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

HCTOYHHKA TOKA. 3akoH Oma it
MHOJIHOU enn

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

http:www.history.ru/freeph.htm

70

71
72

Jlaboparopuas 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
HEJIMHEWHBIX DJIEMEHTOB"

http:www.history.ru/freeph.htm

74

75

PaGora snekTpuyeckoro Toka.
MOIHOCTB 3JIEKTPUYECKOTO TOKA

JlaboparopHast pabota "Onpenenexnue
paboThl ¥ MOIIIHOCTH ANEKTPUUYECKOTO
TOKa"

http:phdep.ifmo.ru

http:physics.nad.ru

76

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

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

77

Ypok-koHpepenuus "OO0bsIcHeHNE U
MPUHIMN AEHCTBUS JOMAITHUX
ANEKTpOHArpeBaTebHBIX TPHOOPOB"

http:www.history.ru/freeph.htm

78

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIIEKTPUYECKHUE 3apsbl.
3apspKeHHbBIE Tela U UX
B3auMoAcucTBUA. I1oCTOSIHHBIN
ANEKTPUYECKUH TOK"

http:phdep.ifmo.ru

79

KonTponbHas pabota mo teme
"DJIeKTpUUECKHUE 3apsbl.
3apspKeHHBIE Tela U UX
B3auMoAcucTBUA. I10CTOSIHHBIN

http:physics.nad.ru
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AJIEKTPUYECKUM TOK"

80

ITocTosiHHEBIE MAarHUTEI. MaruuTHoeE
oJ€e 3eMIIU U €T0 3HAUYEHUE IS
JKA3HU Ha 3emie

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

81

82

VYpok-uccnenosanue "M3yuenue
MarHUTHOTO MOJIS TOCTOSHHBIX
MarHiTOB MIPH UX OOBCTUHEHUH H
pasnenenuu. Busyanuzamus moss
MMOCTOSIHHBIX MarHuTOB"

OmnsIT Opcrena. MarHuTHoe nosie
JIEKTPUUECKOTO TOKA

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

83

OneiT AMnepa. MarautHoe mnose
KaTyIIku ¢ TOKoM. [Ipumenenue
ANEKTPOMArHUTOB B TEXHUKE

http:physics.nad.ru

84

85

86

87

88

Cuiia AMriepa u onpejeneHue eé
HaIpaBJICHUs

Pemenue 3anau no teme "Cuna
AmMriepa U onpezeseHue eé
HanpasJyieHus"

3J'ICKTpO,Z[BI/Il"aTeJ'H> IIOCTOAHHOI'O TOKA.

Hcnonb3oBanue anieKTpoBUraTeneii B
TEXHUYECKHUX YCTPOMCTBAxX U Ha
TPaHCIIOPTE

Jlaboparopnast pabora "U3yuenue
JENCTBUSL MATHUTHOTO TOJISI HA
MPOBOJHUK C TOKOM"
Ypok-koudepennus "Ilpaktrueckoe
MIPUMEHEHHUE AIEKTPOoJIBUraTenei"”

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

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

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 "H3mepenue
KIII anextpoaBurareabHON
YCTaHOBKH"

http:phdep.ifmo.ru

91

OmnsiTel Papanes. 3akoH

http:physics.nad.ru
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92

93

3JIEKTPOMAarHUTHON MHIYKLNU.
IIpaBuio Jlenma

VYpok-uccnenosanue "McciaenoBanue
WM3MEHEHUN 3HAaYCHUs U HAIIPaBIICHUS
MHAYKIIMOHHOTO TOKa"

Pemrenue 3agad mo reMme "3akoH
3JIEKTPOMArHUTHON MHIYKIUH.
[IpaBuio Jlenma"

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

http:www.history.ru/freeph.htm

94

95

96

97

Dnekrporeneparop. Crocoos
MTOJTYYEHUS AJIIEKTPOIHEPT U
VYpoxk-koHpepeHuus
"DNEeKTpOCTaHIIUU HA

BO300HOBJISIEMbIX HCTOYHHKA OHCPTHHU.

[Tpo6aemsr 3xostoruu. TormuBHBIE
AJIEMEHTHI U AJIEKTpOMOOHIH"

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "DIIeKTPOMarHuTHbIE
SIBJICHUS "

KonTponbnas padora
"DNIeKTPOMarHUTHBIE SIBJICHUS"

http:phdep.ifmo.ru

http:physics.nad.ru

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

http:www.history.ru/freeph.htm

98

99

Pabora ¢ TekcTaMu o TeMe
"TenmoBele aBiaenuda’. I'ogoBas
KOHTpOJIbHAsL. 3auéT.

PaboTa ¢ TekcTaMu o TeMe
"DNeKTpUUECKHUE 3apsiabl.
3apsKEHHbIE TeJla U UX
B3auMojercTBHE"

http:phdep.ifmo.ru

http:physics.nad.ru

100

101

Pabora ¢ TekcTamu o Teme
"[IOoCTOSTHHBIN 2JIEKTPUYECKHUN TOK"
Pabora ¢ Texkcramu o TeMe
"MarguTtHble gBiaeHU"

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

102

PaboTa ¢ TeEKCTaMH 110 TEME
"JJIeKTpOMarHuTHAs MHIYKIAA"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

22.5

http:physics.nad.ru
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9 KJIACC

KoaudecTBo uacoB
JJIeKTPOHHBbIE HU(POBBIE 00pa3oBaTebLHbIE
Ne n/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero pecypcbl
padoThI padoThI
MexaHnunueckoe IBHKEHUE.
1 MartepuanpHas Touka. CriocoObI 1 http:www.history.ru/freeph.htm
OIMCAHUsI MEXAHUYECKOI'0 IBIKEHNS
Cucrema orcuera. OTHOCUTEIIHLHOCTD .
2 1 http:phdep.ifmo.ru
MEXAHUYECKOI'0 JIBUKEHUS
BexTopHEBIE BEJIMUUHBI, OIIEPALIAHN C .
3 P ’ pall 1 http:physics.nad.ru
BEKTOpPAMHU, ITPOCKIIUN BEKTOPOB
Pagnyc-BekTop MaTepHaIbHON TOYKHU .
4 iy P P ’ 1 http://www.elmagn.chalmers.se/%7eigor
NepeMeEIeHIE Ha TUIOCKOCTH
PaBHoMepHOE IPIMOIMHENHOE .
5 P p 1 http:www.history.ru/freeph.htm
NIBIDKEHUE
Pemenue 3amau mo teme "PaBHOMEpHOE .
6 a1 " p 1 http:phdep.ifmo.ru
MPSIMOJIMHEITHOE TBUYKEHUE
HepaBHOMepHOE NpsAMOIMHENHOE
Biokenne. CpeHsast 1 MTHOBEHHAs .
7 A pel 1 http:physics.nad.ru
CKOPOCTH T€JIa TPU HEPABHOMEPHOM
JIBIDKEHUU
JlaGopatopHas pabora "OnpezneneHue
CpEIHEN CKOPOCTH CKOJIBKEHHUS OpycKa .
8 pel p pYy N 1 1 http://www.elmagn.chalmers.se/%7eigor
VI IBMDKEHHUSI IIAPHUKA 110 HAKJIOHHOM
miockocty"
PaBHOYCKOpEHHOE IPSIMOINHEITHOE .
9 YeKop P 1 http:www.history.ru/freeph.htm
JIBUOKEHUE. Y CKOPEHHUE
CKopocTh paBHOYCKOPEHHOTO
10 npsAMOJIMHEHHOTO BMKeHus. [ paduk 1 http:phdep.ifmo.ru
CKOPOCTH
11 Pemenue 3ama4 mo reme "CKOpOCTh 1 http:physics.nad.ru
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12

PaBHOYCKOPEHHOT'O MPSIMOJIUHEHHOTO
nBrKeHusd"

[Tepemenienue npu paBHOYCKOPEHHOM
MPSMOJIMHECHHOM JIBH)KCHHUH

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

13

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

http:www.history.ru/freeph.htm

14

Pemrenue 3aga4 mo reme
"[lepemernienne mpu paBHOYCKOPEHHOM
MPSMOJIMHEHTHOM JBUKEHUU"

http:phdep.ifmo.ru

15

16

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBM)KEHHH 0e3
HavaJbHOU ckopocTu"

I'paduueckas unTeprperanys
YCKOPEHHUs1, CKOPOCTH, IPOHEHHOTO
MyTU U TIEpEMEIICHUS IS
IPSIMOJIMHEMHOTO JBUKECHHUS

http:physics.nad.ru

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

17

18

19

Pemenue 3anau no reme "I'padudeckas
WHTEpIPETAIHs YCKOPEHUSI, CKOPOCTH,
MPOMIEHHOTO MTYTH U MEPEMEILEHUS
JUTSL IPSIMOJIMHEWHOTO IBUYKEHU A"

YckopeHue cBOOOAHOTO MaJACHHUS.
Onertel [Nannnes

Pemenue 3amad no teme "YckopeHue
CBOOOIHOTO MageHusa"

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

20

21

22

JIBm>keHue Tena, OpoIIeHHOro MO
YIJIOM K TOPU3OHTY

Pemenwne 3agau o teme "JIBrkeHue
Tena, OPOIIEHHOTO MO/ YITIOM K
TOPU30HTY"

JlaGopaTtopnast paborta "HccnenoBanue
JBUKEHUS Tela, OPOIICHHOTO TIO]T
YIJIOM K TOPU3OHTY"

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

http:www.history.ru/freeph.htm

http:phdep.ifmo.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/

Pemenwne 3agau mo Teme "JIBrkeHue

23 O] IEHCTBHEM YCKOPEHUS http:physics.nad.ru
c¢BoOOHOTO MMaxeHus"
24 JIBuKeHue 1Mo OKPY>KHOCTH http://www.elmagn.chalmers.se/%7eigor
JInHeWHas u yrioBast CKOPOCTh .
25 yr p i http:www.history.ru/freeph.htm
MIePHOJT ¥ YacTOTa
CKOpPOCTb U YCKOPEHHUE IIPU JBIKEHUHU .
26 p YCKOp pua http:phdep.ifmo.ru
110 OKPYXKHOCTH
Pemenne 3amau no teme "JIBrokeHune .
27 A " A http:physics.nad.ru
10 OKPY>KHOCTHU
VYpok-koH(pepennus "PacrosHaBanue u
28 npUOIMKEHHOE ONMCAaHUE Pa3IMYHbIX http://www.elmagn.chalmers.se/%7eigor
BHJIOB MEXAHUYECKOTO JABIKEHUS"
[ToaroToBKa K KOHTPOJIBHOM pabOTE MO
29 TeMme "MexaHN4eCKOe IBIKEHUE U http:www.history.ru/freeph.htm
CcHoco0bI ero onucanusa"
KoHTposbHast pabota 1o Teme
30 "MexaHn4ecKOoe ABIKEHNE U CIIOCOOBI http:phdep.ifmo.ru
ero onucaHus;"
31 [IepBbiit 3ak0H HproToHa. BekTop cuisl http:physics.nad.ru
Bropoii 3akoH HeroToHa. .
32 P N http://www.elmagn.chalmers.se/%7eigor
PaBHozelicTByIOIIAs cuiia
Tperuii 3akoH HrroToHA. .
33 P http:www.history.ru/freeph.htm
Cynepnio3unus cui
34 Cuna ynpyroctu. 3akoH ['yka http:phdep.ifmo.ru
Pemenne 3amau nmo teme "Cuna .
35 ,,H http:physics.nad.ru
YOPYroCcTH
JlaGopaTtophast pabora "HccnenoBanue
3aBUCUMOCTH CHJIBI TOCTH .
36 . yrpy i http://www.elmagn.chalmers.se/%7eigor
BO3HHKAIOIIEH B MPY)XUHE, OT CTENIEHU
negopManuu NpyxUHb"
37 Cuna tpenus. Koapdunment tpenus http:www.history.ru/freeph.htm
JlaboparopHnas padora "OnpeneneHue .
38 paTop p pel http:phdep.ifmo.ru

Kod(durmenTa TpeHus CKOIbKCHUS"
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JlaGopaTtopHast pabota "HccnenoBanue
3aBUCHUMOCTH CUJIbI TPCHUA

39 1 http:physics.nad.ru
CKOJIbKEHUS OT CUJIbl HOPMAJIbHOTO
naBieHus"
40 I[B?meHHe eI TIO OKPYARHOCTH HOA 1 http://www.elmagn.chalmers.se/%7eigor
JEICTBIEM HECKOJIBKUX CHJI
41 3axon bepuysm u noxpEMnas cuta 1 http:www.history.ru/freeph.htm
KphLa
Ypok-koupepennus "CoBpeMeHHbIE
JIeTaTeNbHBIC alllapaThl, Cy/1a Ha
42 MOJBOJIHBIX KPBLIbSX, aHTHKPBLIO HA 1 http:phdep.ifmo.ru
CKOPOCTHBIX aBTOMOOMIIsIX. [IBHKeHUE
10€3/1a Ha MarHUTHOM nogyike"
43 Cuna TsKeCcTH ¥ 3aKOH BCEMHPHOTO 1 hitp:physics.nad.ru
TATOTEHUS
JIBr>KeHHE Tea BOKPYT
44 rpaBUTAIMOHHOTO IIeHTpa. [lepBas 1 http://www.elmagn.chalmers.se/%7eigor
KOCMUYECKasi CKOPOCTh
45 HesecomocTs u neperpysku 1 http:www.history.ru/freeph.htm
16 PaBHOBeCcHe Ma}“epHaJ'IBHofI TOYKH. 1 htto:phdep.ifmo.ru
AOCOIIOTHO TBEPIOE TEIIO
47 MowmenT cunsl. [IpaBuno MoMeHTOB 1 http:physics.nad.ru
48 Ypok-nceienosanue "Onpezlene'l'me 1 http://www.elmagn.chalmers.se/%7eigor
[EHTPa TSKECTU PA3THUHBIX Tell
HNmnynec Tena. MI3MeHeHne uMiynbca.
49 HMitynsc cwitbl. YHIpyroe v Heynpyroe 1 http:www.history.ru/freeph.htm
B3aMMOJICHCTBHE
50 3aKOHBI U3MEHEHUS ¥ COXPAHEHUS 1 hitp:phdep.ifmo.ru
UMITyJIbCa
51 PeaxTnBHOE ABIKEHIE 1 http:physics.nad.ru
Pemenne 3agau no teme "3akoH
52 COXpaHEHUs UMITyJIbca. PeakTuBHOE 1 http://www.elmagn.chalmers.se/%7eigor
JIBUKeHue"
53 Mexanuueckasi paboTa 1 MOUTHOCTb 1 http:www.history.ru/freeph.htm
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54

55

PaboTa cutbl TSKECTH, CHITBI
YOPYTOCTH U CUJTBI TPEHUS

JlaboparopHas pabota "Onpenenenue
paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBH>KCHHUH TeJia 1o
TOPU30HTAILHOU MOBEPXHOCTH"

http:phdep.ifmo.ru

http:physics.nad.ru

56

57

CBs3b 5HEPTUH U pabOTHI

JlaboparopHas pabota "Onpenenenue
paboThI CHIIBI YIIPYTOCTH TIPH MOABEME
rpy3a ¢ UCIOJIb30BaHUEM
HETOBIKHOTO U MOJABHXHOTO OJIOKOB"

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

http:www.history.ru/freeph.htm

58

IToTreHnnuanbpHas OHCPIuAa

http:phdep.ifmo.ru

59

60

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPrUuu

3aKOH W3MEHEHHUS U COXPAaHEHUs
MEXAHUYECKON SHEPTUU

http:physics.nad.ru

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

61

62

63

64

65

66

Pemenue 3amay mo teme "3aKOHEI
W3MEHEHUS U COXpaHEHUS
MEXAaHUYECKOM dHeprun"

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "B3aumoneiicTBue Ten. 3aKOHEI
coxpaHeHus"

KonTponbHast pabota no teme
"B3anMonencTBHE TEI. 3aKOHBI
coxpaHeHus"

KonebarensHoe nBmxenne. OCHOBHbIE
XapaKTePUCTHKH KOJIeOaHU: Iepuo/,
4acToTa, aMIUTUTYAa

MarteMaTn4eCcKuil U NpyKUHHBIN
MmasTHUKH. JlabopaTopHas paboTa
"HccnenoBanue 3aBUCUMOCTH NEpHOA
KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI
HUATH"

JlaGopaTtopHast pabota "HccnenoBanue
3aBUCHUMOCTH TIepro/ia KoeOaHuit

0.5

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru
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67
68

69

MNPY>XUHHOI'O MasgTHHUKA OT MaCChbl

Ipy3a”
Iapmonmnueckue KonedaHus

JlaGopaTtopHas pabora "H3mepenue
YCKOpeHUs: CBOOOHOTO NaieHus"
3aryxaromue KoieoaHus.
Breinyxnennbie kojaebanus. Pezonanc

http:physics.nad.ru

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

http:www.history.ru/freeph.htm

70

71

[IpeBparenue sHepruu npu
K0J1e0aTeIbHOM JBHKCHUU
VYpok-uccnenosanue "[Ipoepka
HE3aBHCHUMOCTH MePHOJa KoJeOaHmi
rpy3a, MOJBEIIEHHOTO K JICHTE, OT
Macchel rpysa’

http:phdep.ifmo.ru

http:physics.nad.ru

72

73

74

MexaHu4ecKre BOIHBL: IPOJOJIbHBIE U
IIONIEPEYHBIE

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTbH €€
pacrpocTpaHeHus

Ypok-uccnenoBanue "Habmonenue
uHTepdepeHn U qUpaKIuU BOJIH HA
MOBEPXHOCTU BOABI"

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

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

75

Ypok-koHpepennus "MexaHuyeckue
BOJIHBI B TBEpAIOM Teune. CelicMudeckue
BOJIHBI"

http:physics.nad.ru

76
77

78

3Byk. Pacripoctpanenue u orpaxxeHue
3BYyKa

Pemenue 3amau no teme "3Byk"
Ypok-uccnenoBanue
"JKCIEpUMEHTAILHOE OIPE/IETICHHUE
TPaHULl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
Kosiebanui"

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

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

79

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

http:physics.nad.ru

80

Ypok-uccnenosanue "Habmonenue u
00BSICHECHHE aKyCTHYECKOTO

http://www.elmagn.chalmers.se/%7eigor
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pe3onanca"

81

82
83

84

85

86

NHdpa3Byk 1 yIbTpa3ByK.
Kondepennus "HMcnons3oBanue
yIBTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTHsSIX"

DIIEKTPOMAarHuTHOE TMOJIE U
AJIEKTPOMATrHUTHBIE BOJIHBI

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepenuus "lkana
3JICKTPOMArHUTHBIX BOJIH.
Hcnonp3oBaHue 37€KTPOMarHUTHBIX
BOJIH JIJI COTOBOM CBSI3H.
Pannonokanusa. Kocmuyeckas cBsa3p "

Pemenue 3agau Ha onpeneneHue
YacTOThI U IJIMHBI 3JIEKTPOMArHUTHOU
BOJIHBI

DNeKTpOMarHuTHast IPUPO/ia CBETA.
CkopocTh cBeTa

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

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

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

87

BoaHOBEIE CBOIICTBA CBETA:
uHTephepeHIMs U AudpaKIus

http:physics.nad.ru

88

ﬂyqua;I MOZACIBb CBCTAa U
TCOMETPpHUICCKaAs OIITHKA. Hcrounukn
CBCTa

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

89

90

IIpssMonuHENHOE pacIpOoCTpaHEHUE
cBeta. 3atmenust Connua u JIyHbt

3akoH oTpaxeHus ceera. [lnockoe
3epKajo

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

91

92

93

[Toctpoenue nzodpaskeHui,
c(hOpMUPOBAHHBIX 3€PKATIOM

IIpenomnenue cBera. 3aKOH
npesnomieHus ceera. [lonnoe
OTpakeHHE CBETA.

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH YIJIa IPEJIOMIIEHUS OT
yrja MaJeHusi CBETOBOI'O JIy4a Ha

http:physics.nad.ru

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

http:www.history.ru/freeph.htm
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TpaHulLIe «BO3AYX-CTEKIO»"

04

95

VYpoxk-uccienopanue "Ananus u
00BSICHEHHUE ONTUYECKOr0 MUpaxa"

Ypok-koupepenmus "Mcnonp3oBanue

IMMOJIHOT'O BHYTPCHHET'O OTPAXKCHUA:
CBE€TOBOAbI, OIITUKOBOJIOKOHHAsA CBS3b"

http:phdep.ifmo.ru

http:physics.nad.ru

96

JIuH3a, X0 ydeil B TuH3E

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

97

dopmyiia TOHKON JIMH3BI

http:www.history.ru/freeph.htm

98

JlaGopaTtopHast pabota "Onpeznenenue
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPAFOIICH JTMH3BI"

http:phdep.ifmo.ru

99

100

101

102

[Tony4yeHue n300paKeHUH C MOMOIIIBIO
cobuparoIell U pacCeMBAIOIICH JTUH3
Ypoxk-koudepennus "[IpuHummn
JICHCTBUS ONITHYECKUX MPUOOPOB
(MHKpOCKOT, Teeckor, ¢oToanmnapar)"

['ma3 kak onTuyeckas cucreMa.
brau3opyKkocTh U JalbHO30PKOCTh

Pasznosxenue Genoro cBeTa B CIEKTP.
OmnebiTel HetoToHa. CnoskeHue
CIIEKTPaNbHBIX 1BETOB. [{ucnepcus
cBeTa

http:physics.nad.ru

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

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

103

104

VYpoxk-npaktukym "Habntonenue u
00BSICHEHHUE OIBITOB IO Pa3I0KEHHUIO
6emnoro cera B criekTp. [lonyuenue
0eJIoro 1BETA MPHU CI0KEHUH IIBETOB"

OmnpiTel Pezepdopaa u miianerapHas
MOJIeJIb aTOMa

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

105

ITocrynarter bopa. Moaens aroma bopa.
Hcnyckanue v MOriaomnieHrue cBeTa
aTOMOM.

http:physics.nad.ru

106

107

KBanTe1. JInHEHyaThIe CIIEKTPHI

VYpok-npaktukym "Habnronenue
CIUIOIIHBIX U JIMHEHYATBIX CIIEKTPOB
W3JIyYEHHS U UCITyCKaHUs"

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

http:www.history.ru/freeph.htm
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PannoaktuBHOCTh. Anb(a-, 6eTa- u

108 http:phdep.ifmo.ru
ramMmma-u3JIy4eHHs
Crtpoenue atoMHOro siapa. Hykinonnas .
109 p Ap YK http:physics.nad.ru
MOJI€JIb aTOMHOTO SIpa
PagnoaxkTuBHBIEC IpeBpanIeHus. .
110 A pespail http://www.elmagn.chalmers.se/%7eigor
H3otonsl
111 [Tepuon nmomypacnana http:www.history.ru/freeph.htm
Ypok-kouhepenmus "JlelictBue
aIM0AKTUBHBIX U3JIYYECHUN HA )KUBBIE ,
112 pal ya http:phdep.ifmo.ru
OpraHu3MBbI. 3alIUTa OT
PaAMOAKTUBHOIO U3Iy4eHHs "
Snepuble peakuuu. 3aKOHBI
113 COXpaHEHHUs 3apsI0OBOTO0 U MacCOBOTO http:physics.nad.ru
qucen
DHeprus CBsA3U aTOMHEIX srep. CBsA3b .
114 P Acp http://www.elmagn.chalmers.se/%7eigor
MaccChl ¥ SHEPTUHU
Pentenue 3amau mo teme " nepHnie .
115 A " AeP http:www.history.ru/freeph.htm
peakuuu. JHeprus CBA3U
Peakuuu cuHTE3a U AEIICHUS SIIED. .
116 1 A A p" http:phdep.ifmo.ru
Wcrounuku sHeprun ConHua 1 3BE3]1
Vpoxk-koupepennus "Anepuas
117 DHEPreTHKA. DKOJIOTHUECKNE http:physics.nad.ru
pOo0JIEMBI sIIEpHON SHEPreTUKHU"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
118 teMe "Konebanus v BoaHbl. CBETOBBIE http://www.elmagn.chalmers.se/%7eigor
U KBAaHTOBELIE SBJIEHUA"
KonTponbhas pabota no teme
119 "Konebanus u BoiHBL. CBETOBLIE U http:www.history.ru/freeph.htm
KBAHTOBEIE IBJIEHUA"
Penrenue pacueTHBIX 110 TEME .
120 " P " http:phdep.ifmo.ru
MexaHndeckoe IBUKEHUE
Perienne pacueTHBIX M KAUECTBEHHBIX .
121 P i . " http:physics.nad.ru
3amad 1mo reMe "B3auMoaeicTBie Tea
Pemienne pacyeTHBIX M KAUECTBEHHBIX .
122 P http://www.elmagn.chalmers.se/%7eigor

3aa4 1o TeMe "3aKOHbI COXPAaHECHUS
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SHEPryuu U UMITyJibca"

JlaGopaTopHbie pabOTHI 110 TEME

123
"MexaHndeckoe ABrKeHue"

JlaGopaTopHbie pabOTHI 110 TEME

124 N
"Bzaumoneicraue teia"

JlaboparopHbie pabOTHI IO TEME

125
"[IpocThie MexaHU3MBbI"

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

Pemrenne PACUCTHBIX U KAYECTBCHHBIX

126 " "
3amad 1o TeMe '"TennoBbie IMPONLCCChI

Pemenne PACUCTHBIX U KAYCCTBCHHBIX

127 n n
3ajay4 no treMe "BiaaxkHOCTH

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

http:www.history.ru/freeph.htm

PenieHne pacueTHbIX U Ka4eCTBEHHBIX
128 3anad o Teme "KIIJ] TermoBsx
nBurareneit”

http:phdep.ifmo.ru

Pemienue pacyeTHBIX U KAY€CTBEHHBIX
129 3a7a4 00 TeMe "3aKOHbI IIOCTOSHHOTO
TOKA"

http:physics.nad.ru

Pemenue pacyeTHBIX U KaY€CTBEHHBIX
130 3aga4 no teme "KIIJ]
AJIEKTPOYCTAaHOBOK"

JlaGopaTopHbie pabOTHI 110 TEME

131
"3aKOHBI TOCTOSIHHOTO TOKAa"

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

http:www.history.ru/freeph.htm

JlaGopaTopHble paboTHI IO TEME
"CaeToBbl€ siBIeHUA"

132

Pabora ¢ Tekctamu 1o TeMe "3aKOHBI
133 coxpaHeHus B mexanuke". ['oioBas
KOHTpPOJIbHAS. 3a4ET.

Pabora ¢ TekcTamu 110 TeMe

134
"Konebauus v BOJIHBIL"

http:phdep.ifmo.ru

http:physics.nad.ru

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

Pabora ¢ Tekcramu 1o teme "CBETOBBIE

135 "
SIBJICHUS

http:www.history.ru/freeph.htm

Pabora ¢ TekcTamu 1o Teme
"KBanTtoBas u siiepHas puzuka"

OBIIEE KOJIJMYECTBO YACOB I10

136

136

24.5

http:phdep.ifmo.ru
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. ®usuka: yueOHUK 11 7 Ki1acca o01ieo0Opa3oBaTeIbHBIX YUPEKIACHUN: OCHOBHOE 00111ee oOpa3oBanue [A.B.
I'paues, B.A. [Toroxes, A.B. CunuBepctoB — 3-¢ uzanue, nepecMorp., - M., Benrana-I'pad, 2019-319 c.

. ®usuka: yueOHUK 11 8 Ki1acca o01ieo0pa3oBaTeIbHBIX YUPEKIACHUN: OCHOBHOE 00111ee oOpa3oBanue [A.B.
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