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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE IOJIOKEHUI 1 TpeOOBaHUH K pe3yJbTaTaM OCBOCHMs Ha yrilyOJEHHOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tmporpammbl, mpeactaBieHHbIx B PI'OC 00O, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmu mpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copnepxanue nporpaMmsl 10 (M3MKE HAIpPABIEHO Ha YJOBJIETBOPEHHE MOBBIIIEHHBIX
3alpocoB O0yYaroIUXCsl, CTpeMsIuXcsa K 0osee riIy0OKOMY OCBOCHHIO (PM3MYECKUX 3HAHUH, U
Ha (opMupOBaHHE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH oOydarommxcs. B mporpamme mo
¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mpeamera B peanusanuu TpedoBanuii ®I'OC
OOO k nuaHUpyeMbIM JMYHOCTHBIM M METalpEeIMETHBIM pe3yjbTaTaM OOyuYeHMs, a TaKXKe
MEXIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAy4YHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O
o01ero o6pa3oBaHusI.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepuala 1o rojam
oOyueHust (o Kjaccam), NpeAjaraeT MPUMEPHYIO [OCIEA0BAaTEIbHOCTh H3YYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA NPEAMETHOIO COJEpXKaHHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY IpeIMETY.

dusmka sABISAETCS CUCTEMO0OPa3yOLUM JUIsl €CTECTBEHHO-HAYYHbBIX YU€OHBIX ITPEIMETOB,
MOCKOJIBKY (pM3MUecKue 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, NPEeAOCTaBiseT Haumbosee SICHble 00pa3lbl MPUMEHEHHs] HAayyHOro METoja
IO3HAHUS, TO €CTh CII0CO0a NOJIYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpnHa u3 rNaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHuUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha yriayOJE€HHOM YypOBHE TMpenrojiaraeT YBEPEHHOE BIIAJICHUE
CJIEYIOIIMMH KOMIIETEHTHOCTSMH, XapAKTEPU3YIOIMMU €CTECTBEHHO-HAYUYHYI0 TPAaMOTHOCTD:

Hay4YHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUSI,

MHTEPIPETUPOBATh JaHHBIE U MCIOJIb30BaTh HAY4YHBIE J10KA3aTEIbCTBA JUISl MOJIyYEHUS
BBIBOJIOB.

[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®@enepanuu, peaqu3ylOIUX OCHOBHBbIE O00II€00pa3oBaTeNbHbIe MPOTrPAMMBI,
yrBepxkaA€HHON pemenneM Komernn MununcrepctBa npocsemienust Poccuiickoit denepannn
(mpotokoin ot 3 nexadbps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pusuky Ha yriyOaEHHOM ypOBHE:

pa3BUTHE HMHTEpeca U CTPEMJICHHS OOYyYarollMXcs K HAyYHOMY H3YUEHHUIO IMPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABIEHUH O HAy4HOM METOoA€ TMo3HaHUs U  (OPMHUPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa M3y4eHHUsS OCHOB CTPOEHHS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHUE YMEHUIN MPUMEHATh GU3NUYECKUE 3HAHUS U HAay4yHbIE 10Ka3aTeIbCTBA IS
OOBSICHEHUS OKPYXKAIOIIUX SIBICHUIA;

¢dopMHpoBaHUE TPEACTABICHUN O posd (U3UKU JJs1 PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHil;

pa3BUTHE TMPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyaymei npodeccuoHaIbHON
NeSITeIbHOCTH, CBSA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JajbHEUIIEMYy OOYYEHHIO B STOM
HaIlpaBJICHUY;

dbopMupoOBaHHE TOTOBHOCTH K JajbHeHIIeMy U3y4eHHI0 (U3UKH Ha YriIyOJIEHHOM YpOBHE
B paMKaxX COOTBETCTBYIOIIMX Ipoduieil 00yueHus Ha ypoBHE CPEAHEro 00111ero oopa3oBaHusl.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
00pa3oBaHus 00€CIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:

NpUOOpeTeHNE 3HAHUNA O JUCKPETHOM CTPOCHHMM BEUIECTBA, MEXAaHWYECKUX, TEILJIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npruoOpeTeHne yMEHUH aHAIM3UPOBATh M OOBICHATH (PU3MUECKUE SBICHHS HAa OCHOBE
U3YYEHHBIX (PU3NYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUS PACUETHBIX M Ka4eCTBEHHBIX 3aj1a4, TPEOYIOLUX CO3/IaHus U
UCIIONIb30BaHUsl (DU3MUYECKUX MOJIENCH, BKIIIOYas TBOPYECKUE M IMPAKTUKO-OPUEHTHPOBAHHBIC
3a]1a4u;

pa3BUTHE HCCIENOBATEIIbCKUX YMEHH: HAONIOAATh SIBICHHUA W U3MEPATh (HU3NYECKHE
BEJIMYMHBI, BBIBUTATh TUIIOTE3bl U IpEAjarath SKCIEPUMEHTAIBHBIE CIIOCOOBI MX MPOBEPKH,
IUIAHUPOBATh M MPOBOJUTH OIBITHI, JKCIEPUMEHTAIbHBIE HCCIEAOBAHUS, aHAIU3UPOBAThH
MIOJTy9YCHHBIC JAHHBIC U JICJIaTh BHIBOJIBI,

ocBoeHHe MpUEMOB pPaboTel ¢ uWHpOpMaIMell (U3MUECKOTO COACpNKAHKS, BKIIIOUYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTIKEHUSAX (U3UKU, HHTEpIpeTanuss U KPUTHYECKOe
OILICHUBaHKE WH(OPMALINU;

3HAKOMCTBO €O c(epamu mpodecCHOHATBHON NIeATeTbHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIDKEHHSX (PHU3UIECKON HAYKH.

Ha wu3ydenue ¢usuku (yriyOn€HHbBIM ypoBeHb) Ha YpPOBHE OCHOBHOTO OOIIEToO
oOpa3zoBanus orBoautcs 340 yacos: B 7 knacce — 102 yaca (3 yaca B Heento), B 8 kiacce — 102
yaca (3 gaca B Hezeln), B 9 kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

dwusmuka — Hayka O mpupoje. SBieHus npupoab! (3JIEMEHTHI COJEPKaHMS, BKIIIOYAIOIINE
MEXIIpeIMeTHbIe CBs3M). Dusnueckue SBICHUS: MEXaHWYECKHUE, TEIUIOBBIC, JJIEKTPUYECKHE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeauMuuHbL. PazMepHocTs. Eaunuibl ¢usnueckux BenuuuH. M3mepenue
busznyeckux BenuyuH. OtanoHbl. Pusnyeckue npubopsl. llena nenenus. IlorpemHocTsb
u3mepenuii. [lpaBuna Oe3omacHoro Tpyna mpu pabore ¢ JabOpaTopHBIM 000pPYHAOBAHUEM.
MexayHapoaHasi cucteMa equHuil. [lepeBo BHECUCTEMHBIX euHuI B eauHuIsl CH.

Kak ¢u3uka m npyrue ecrecTBEHHbIE HAyKH H3ydaroT npupony. EcTecTBeHHO-Hay4yHBIN
METOJ] TO3HaHWs: HaOJIOJeHHE, MOCTAHOBKA HAyYHOTO BOIIPOCA, BBIIBIKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(bu3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

MexaHnyeckue, TeIIoBbIe, JIEKTPUUECKHEe, MaTHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBIICHHUSI.

Ousnueckue TpuOOPHl W MPOIEAypa MPSIMBIX H3MEPEHHH aHAJIOrOBBIM M IH(PPOBBHIM
npubopom.

Jlabopamopnwvie pabomot u onvimeol.

Omnpenenenue HEeHbl JeJIeHUs KAl K3MEPUTEIBLHOTO MpHoopa.

N3mepenne paccTOsSTHUAMN.

W3mepenne mioniaau u 00béma. Metoa manerk.

H3mepeHue BpeMeHHu.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenne pa3MepoB MaIbIX TeJ. MeTox psIoB.

[IpoBenenue wucciaenoBaHUA IO TPOBEPKE THIOTE3BI: JTAIBHOCTh TMOJETA IIapUKa,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM 00JIbllIe, YeM OOJIbIlie BBICOTA ITYCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHUA 0 CTPOCHHMH BeLECTBA.

CrpoeHne BemiecTBa: aTOMbI H MOJIEKYJIBI, UX pa3Mepbl B Macchl. OTBITHI, JOKa3bIBAIOIINE
JMICKPETHOE CTPOEHHE BEIIECTBA.

JBmwkenne uactull BemiecTBa. CBS3b CKOPOCTH JBMDKEHHUS YacTHMIl C TeMIEepaTypoil.
bpoynoBckoe nBmxenue. Auddysus. B3aumopelcTBHe dYacTHIl BeIIECTBA: MNPUTSHKEHUE U
OTTAJIKHBAHUE.

ArperaTHple COCTOSIHMS ~ BEIIECTBA: CTPOCHHWE Ta30B, JKUJIKOCTEH W  TBEPMABIX
(kpucTaIIU4YecKux) Ted. B3auMoCBs3b MEXIy CBOICTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCcOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI.

Hemoncmpayuu.

Habmonenne OpoyHOBCKOTO JIBHXKEHUS.

Hab6mronenue nuddys3un.

HaOnronenne sBIeHUH, OOBSCHSIOMIMXCS TPUTSDKEHHEM WIH OTTAJKMBAHHEM YaCTHI]
BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Orenka quaMeTpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM (oTorpaduii).



OnpIThI 10 HAOIIOJEHUIO TEIJIOBOTO PACIIUPEHUS ra30B.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MTPUTSKECHUS.

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

Mexanuueckoe nBmxeHue. Ilytb u nepemenienue. PaBHOMEpHOE M HEpaBHOMEpPHOE
neuxeHre. CBoOoIHOE MajJeHHe Kak IpUMEp HEpaBHOMEPHOTo JBMKeHUs Teil. CKOopoCTb.
Cpenssist CKopoCTb ITPY HEPAaBHOMEPHOM JBMKEHUM. Pacy€r myTH v BpeMEHU IBUKEHUS.

I'paduku 3aBUCHMOCTEH BENWYHMH, ONHCHIBAIOIMX JBWKeHHe. OOmue mnoHATHs 00
OTHOCHUTEJIbHOCTH ABMKEeHUS. Cl10’)KeHHe CKOPOCTEN IS TeJ, IBHXKYILMXCS TapaJuIesIbHO.

SIBnenne wHepnuu. 3aKOH HHepUuHU. B3aumonencTBue Tell KAaK NPUYMHA W3MEHEHUs
CKOPOCTHM JABM)KEHHs Teld. Macca Kak Mepa MHEPTHOCTU Teja B IOCTYHATEIbHOM JBH)KEHHUU.
[TnotHOCTH BemecTBa. CBsI3b IIIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BbEMA BEIIECTBA.
Cwmecu u cuiaBsl. [loBepXHOCTHAS 1 TMHENHAS IIOTHOCTD.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ymnpyroctu U 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIbIO JUHAMOMETpa. SIBleHHE TAroTeHus u cuia Tsokectu. Cuiia
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 MexaHU4YeCKOro IBUKEHUS Tela.

N3mepenne ckopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.

Habnroienue siBieHUs] HHEPIIUH.

Habumronenne n3aMeHeHus: CKOpoCTH MPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnwsie pabomot u onvimel.

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

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

Omnpenenenue mIOTHOCTH TBEPIOTO TeNa.

OnbpIThI, JEMOHCTPUPYIOIIME 3aBUCHMOCTb pacTsKeHus (aedopManuu) HPYKHUHBI OT
MPUIOKEHHOMN CHIIBI.

OnBbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJIBXEHHUS OT CHUJIbI IaBIICHUS
U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBiieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenue. Cuna nasneHus. CriocoObl YMEHBIICHUs U YBEJIMUYEHUs JaBlieHus. JlaBieHue
ra3a. 3aBUCHUMOCTbH JIaBIIEHUS Tra3a oT 00bEéMa U Temmeparypsl. [lepegaua naBieHus TBEPABIMU
TeJIaMH, )KUJAKOCTAMU U razamu. 3akoH [lackans. [[HeBMaTn4eckre MalvHBbl.

3aBUCHUMOCTh JIaBJIEHUS JKUJIKOCTH OT TIJIYOMHBI TOTpy)XeHus. ['uapocraTuueckuit
napanokc. Coobmaromuecst cocyasl. [ uapaBindeckue MexaHu3Mbl. Vcmonb30BaHUE BBICOKHX
JaBJICHUH B COBPEMEHHBIX TEXHOJIOTHSIX. Y CTPOMCTBO BOIOIPOBO/A.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emnu. Omwir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
aTMOC(EpHOro JaBJCHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMOC(EPHOTO JaBJICHHUS.



JleticTBHE )XKUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumesna. YcCIOBME BO3HMKHOBEHHUS BBITAJKHUBAIOLIEH (apXUMEIOBOM) CHUIIBI,
noarekanue. [1naBanue ten. BosgyxomiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATypBhl.

Ilepenaya naBneHus KUIKOCTBIO U ra3oM.

CooOmaromumecs COCyIbl.

I'mapaBanyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue nuaBaHus Tel: IUIABAHUE WM MOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEMN TEJa U AKUJKOCTH.

Jlabopamopnwsie pabomot u onvimeol.

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

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

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CUJIbI, IEUCTBYIOIIEH HA TEJIO B XKUIAKOCTH,
OT Macchl TeJa.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIIKMBAIOLIEH CUJIBL, AEHCTBYIOLIEH HA TEI0
B ’KHMJIKOCTH, OT 00BbEMA MOTPYKEHHON B KUAKOCTh YaCTU TEJIa U OT IUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHME JIOAKU M OIpEACIeHHEe €&
rPY30M0AbEMHOCTH.

Pa3nesn 5. PaGoTa m Mo1iHOCTB. JHeprusi.

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

[TpocTble MexaHM3MBI: pblyar, BOpOT, OJIOK, IIOJUCHACT, HAKJIOHHAs IUIOCKOCTH,
HOKHUYHBINA MexaHu3M. MoMeHT cuibl. PaBHOBecue poruara. IIpaBuio momeHnToB. IIpumenenne
mpaBujia paBHOBeCcHUs pblyara kK OJOKy. «3o1otoe mpaBmwio» wMexaHuku. KIIJ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannueckas SHeprua. Kunetnueckas W mnoreHuManbHas 53Heprus. llpespamienne
OJIHOTO BHJIa MEXAHWYECKOW YHEPTUU B IPYroi. 3aKOH COXPAaHEHUS M NPEBPALICHMS SHEPTUU B
MeXaHHKE.

Hemoncmpayuu.

[TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

HccenenoBanue ycaoBUi paBHOBECHUS phlyara.

N3mepenne KII/] HakTOHHOM MIIOCKOCTH.

N3yueHne nmpaBuia psryara JUist OJABUKHOTO M HEMOBH)KHOTO OJIOKOB.

Onpenenenne KITJI moBHKHOTO M HEMOABMKHOTO OJIOKA.

Omnpenenenne paboOThl CUIIBI YIIPYTOCTU MPH MOABEME TPY30B MPU MOMOUIN MOJBUKHOIO
6J10Ka.

M3y4eHne 3aK0Ha COXPAHEHNs MEXaHUUECKOM HEPIUu.

8 KIIACC



Pa3nes 6. TenJioBble siBJIeHUs.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOCHHS BemiecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJI. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPIOTO, KUJIKOIO U Ta3000pa3HOro COCTOSHUMN BellecTBa. Kpucramueckue u
amop¢ubie Tena. ['padeH — HOBBIM MaTepHan JJisi HOBBIX TEXHOJOTHH. TEeXHOIOTHH MOTydeHUs
HCKYCCTBEHHBIX aima30B. OObSICHEHHE CBOMCTB Ia30B, *KHUAKOCTEH M TBEPIBIX TEJl Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. [IoBepXHOCTHOE HaTsKEHHE, CMayuBaHMUE,
KamWUISIpHbIE sIBJICHUS. TeIrioBoe pacHIMpeHHe M CKaThe. 3aBUCUMOCTh JaBJICHUS raza oOT
00BEMa, TeMIieparypsbl.

Temneparypa. CBsizb TeMIEpaTypbl CO CpeIHEW KHHETUYECKOW HHEpPrued TemioBOro
JBUKEHHUS YyacTull. TemneparypHble IIKaJIbI.

Bryrpennsst sHeprusi. CriocoObl M3MEHCHHsI BHYTPEHHEH SHEpruu: Terwionepenada u
coBepIleHne padoTsl. Bunibl Terionepeaaun: TemIONPOBOIHOCTh, KOHBEKIUS, U3ydeHue. Buabl
TEIUIoNepelaun B IPUPOIe U TexHuke. HeoOpaTuMOCTh TETIOBBIX MPOIIECCOB.

KonuuecTBo TemioThl. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TerioBoe
paBHoBecue. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro 0anaHca.

[1naBneHue W OTBEpACBAHUE KPUCTALTMYCCKUX BEIIECTB. Y IeJIbHAs TEIUIOTA TUIABJICHHUS.
[TapooOpazoBanne u  koHzaeHcanusi. Mcmapenume. Kunenme.  YjaenbHas — Termsora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMOC(EPHOTO JaBIICHUS.
HacplilenHblil 1 HeHAChIEHHBIN Map. BiaxxHOCTh BO3AyXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAaHMUSL.

[Tpunuuner pabotel TeruioBbix asurateneid. KIIJ[ rtermoBoro npuratens. Temmosbie
JBUTaTEIM U 3alIUTa OKpyXarouiei cpenbl. TemnoBbie NoTepu B TEIJIOCETSX.

3aK0oH COXpaHEHUs U IPEBPAILICHUS DHEPTUU B MEXaHUYECKUX U TETUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.

HaGmronenue nudoysun.

HabGmionenue sBICHWI TOBEPXHOCTHOTO HATSDKEHHUS, CMAuMBAaHUA W KaMMJUISIPHBIX
SIBJICHUH.

Habumronenune TennoBoro pacmypeHus Ted.

V3MeHeHne AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUH UITU OXJIAXKICHUU.

[IpaBuna n3MepeHus TeMiepaTypsl.

Bunae! renonepenaun.

Oxnaxk/IeHre Mpu COBEPIIEHNUU PabOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.

CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

HaOmronenne Kuneuus.

Hab6nronenne mocTossHCTBa TEMIIEPATYPHI TIPH TUTABJICHHH.

Mojenu TEIUIOBbIX ABUTATENEH.

Jlabopamopuvie pabomul u onvimel.

OMnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHUS.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COMM WM caxapa.

N3mepenne Temmeparypsl MNpU TOMOIIM >KMJIKOCTHOIO TEpMOMETpa M JaTydKa
TEeMIIepaTyphl.



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

Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

HccnenoBanue 3aBUCUMOCTH JIABJICHUS BO3/1yXa OT ero 00bEMa M TeMIepaTyphl.

[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 sBJICHUS TEMJI000MEHA IIPH CMEIIMBAaHUM XOJIOAHON U ropsyeil BOJbI.

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

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

Onpenenenue yneabHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca uCrapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. JlBa poja aJIEKTpUYECKUX 3apsaoB. B3amMmonelicTBrue 3apsKEHHBIX
ten. 3akon Kynona.

Onekrpuueckoe nose. HanpsxénHocTs 3nexkTpuueckoro nons. IIpuHuun cynepnozunuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu ayeKTpUYECKUX 3apsioB. ODJIEMEHTAPHBIM 3JeKTpuuecKkui 3apsan. CrpoeHue
atoMa. [IpoBOJHUKH, NUANEKTPUKH U TOJYNPOBOJHUKHU. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsaa.

ONEKTPUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHukn
IOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUUECKOro TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U ra3ax.

Onektpuueckas nemnb. Cuia Toka. DJIeKTpUUYecKoe HapsbkeHne. AMIEpMETP U BOJIBTMETP
B LIENIM IIOCTOSTHHOTO TOKa. CONMpOTHUBIIEHNE NPOBOJHUKA. Y IEIBHOE CONPOTUBIICHHUE BEIIECTBA.
3akoH Oma juig yuyacTtka nend. IlociaenoBaTenbHoe U mapajuieNnbHOE COEAUHEHNE IPOBOIHUKOB.
OJ1C B nenu nocrosiHHOro Toka. 3akoH Oma s nonHo nenu. IlpaBuna Kupxroda. Pacuér
MIPOCTHIX JIEKTPUYECKUX Lenel. HenmHennple 271eMEeHTHI.

PaboTa 1 MOIIHOCTB 3JEKTpUUECKOro Toka. 3akoH Jlxoyns-Jlenna. DiaekTpuueckue Lenu
U MIOTpeOUTENHN HIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
MarnuTtHoe noJie 3eMJIM U €ro 3HaYeHHe JJIs1 *KU3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHoe mose
aneKTpudeckoro Toka. OneiT Ammnepa. IIpuMeHeHne aIeKTpoOMarHuToB B TeXHHKE. JlelicTBue
MarHMTHOTO IOJISI Ha NMPOBOAHMK ¢ TOKOM. Cuia Amiepa M ONpenercHHe €€ HalpaBJICHUS.
ONEeKTpOoJABUTaTENb IMOCTOSHHOTO ToKa. Vcmoib30BaHUE 3JIEKTpOABHUTaTeNIed B TEXHUYECKHX
YCT-pOMCTBAxX U Ha TPAHCIIOPTE.

Oneitel  @apagnes. SIBneHue  anekTpomMarHuTHOW  wHAykuuu. IlpaBuino  JleHna.
OnextporeHeparop. CrocoObl MOMyYeHHs] 3JNEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX MCTOYHHKAX PHEPIUU. DKOJOTHYECKHE MPOOJIeMbl dHEPreTUKH. TOIUIMBHBIE
AIIEMEHTHI U AJIEKTPOMOOKIIH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa posa NeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.



Y CTpolCTBO U ACHCTBHE AIIEKTPOCKOIIA.

DNEeKTpOCTaTUYECKAs UHTYKIIUS.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.

MopenupoBaHue CHJIOBBIX JIMHHA JJICKTPHYECKOTO TIOJISI C IOMOINBI OyMaskKHBIX
CYJITaHOB.

[IpOBOJHUKY U TUBIEKTPHUKH.

W CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pas3psa.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3Mmepenne 351eKTpUYecKoro HarpsKeHUsT BOJIbTMETPOM.

Peocrat u Mara3uH COpOTUBJICHUMN.

BzanMmoneiicTBHE MOCTOSHHBIX MAarHUTOB.

MogennpoBaHre HEBO3MOKHOCTH Pa3/IeiCHUs TOJI0OCOB MarHUTA.

MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.

OnbiThl Dapajes.

DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwsie padbomot u onvimol.

OnbITHI 1O HAOTIOEHUIO SJIEKTPU3ALIMU TeJl IPU COMPUKOCHOBEHUH U MHAYKIIHUECH.

Uccnenoanue neicTBUS 3IEKTPUYECKOTO MOJISA HA MPOBOJIHUKU U TUDJICKTPUKH.

COopKa 1 UCIIBITAaHUE YIIEKTPUUYECKOMN T[EMH TOCTOSTHHOTO TOKA.

WccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT HAMPSIKEHUS
Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO CONPOTUBIIEHUS MPOBOJIHHKA
OT €r0 JJTMHBI, TJIOIIA/IA TTONIEPEUHOT0 CEYEHUSI U MaTepHaa.

Ornpezenenne yaeIbHOTO COMPOTUBIICHUS IIPOBOIHUKA.

[IpoBepka mpaBuiia CIOKEHHUS HAINPSHKEHUN TMPU TOCIEAO0BATEILHOM COEJUHEHUHU JIBYX
PE3UCTOPOB.

[TpoBepka mpaBwmIIa 7151 CUIIBI TOKA MIPH MapaJIIIETIbHOM COSIUHEHUN PE3UCTOPOB.

Omnpenenenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS NCTOYHUKA TOKA.

[TpoBepka mpasun Kupxroda.

[IpoBepka BbInoHEHUS 3aKkoHa OMa JUIsl HOJTHOM 1eNH.

N3yuenne  BOJBTAMIIEPHBIX  XapPAKTEPUCTHUK  HEIMHEWHBIX  DJIEMEHTOB  (JIaMIIbI
HaKaJIMBaHUS WIH MOJTYIPOBOJHUKOBOTO THO/A).

Omnpenenenue pabOTHI AMIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

OrnpezenieHre MOIUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

Onpenenenne KII/] narpesarens.

HccnenoBanye MarHUTHOIO B3aUMOJIEHCTBUS OCTOSTHHBIX MAarHUTOB.

W3y4yeHre MarHUTHOTO TIOJISl IOCTOSTHHBIX MarHUTOB MIPH UX OOBEIMHEHUU U Pa3/ICIICHUN.

HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



OnbIThl, T€MOHCTPUPYIOLINME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBHS KATYIIKH C TOKOM M
MarHuTa OT CWJIbl M HaIlpaBJIE€HUs TOKA B KaTYIIKE U OT HaJIM4Yus (OTCYTCTBUSI) CEpJIeYHUKA B
KaTyILKE.

N3yuenue aeicTBUSA MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

KouncTtpynpoBanue u usydeHue paboThl AIEKTPOABUTATEINS.

N3mepenne KIIJ[ anekTpoaBUraTeIbHONM YCTaHOBKHU.

OnbITBl 1O HKCCIACAOBAHUIO SIBICHHUS JJIEKTPOMArHUTHOW HWHIYKIUU: HCCIEIOBAaHUE
VM3MEHEHUH 3HAYEHUS U HaIllPaBJIEHUSI MHAYKIMOHHOTO TOKa.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBuxkeHue. MarepuanbHas Touka. CrocoObl OMUCAaHUS MEXaHUYEeCKOIro
IBUOKEHUS: TaONMU4HbIN, rpadudeckuii, aHanmutuueckuii. Cuctema orcyéra. OTHOCUTENHHOCTD
MEXaHUYECKOTO JBUKEHUS.

BekropHble BEIMYMHBI, ONEPAallMM C BEKTOpaMH, IIPOCKUMU BeKTopa. Pammyc-BekTop
MaTepualbHOM TOYKH, EPEMEILEHUE Ha IJIIOCKOCTH. PaBHOMEpHOE PSIMOIIMHENHOE JBUKEHUE.
HepaBHomepHoe mnpsmonuHeliHoe aBueHue. CpeldHsss U MIHOBEHHash CKOpPOCThb Tella IpHU
HEPaBHOMEPHOM JIBU>KCHHH.

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

['padmyeckas nHTEpHIpeTAINs YCKOPEHUS, CKOPOCTH, MIPONUJCHHOTO MYTH U MepeMeIleHuUs
JUISL IPSIMOJIMHENTHOTO JIBUKEHMUS.

JIBmkeHue Tena, OpOIIeHHOTO O/ YTIIOM K TOPU30HTY.

JIBrkeHue 1o OKpYXHOCTH. JIMHelHas CKOpOCThb, YIJIOBas CKOPOCTb, IEPHOJ M 4acTOTa
oOpalleHus MpU PaBHOMEPHOM JIBUKEHHU IO OKPYXHOCTH. CKOpPOCTh M YCKOpEHHE IpHU
JBUKEHHUH 110 OKPY>KHOCTH.

Bekrtop cunbl. PaBHoAeCTBYIOIIAs CUJIa.

Ilepsbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3ULUU CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHHs: cujla TPEHHUS CKOJIBKEHHS, CHJIa TPEHHS
NoKosl, Ipyrue Buasl Tperus. Koappuuuent tpenus.

JIBr>KEeHMeE Te 110 OKPYKHOCTH 1O/ JENCTBUEM HECKOIBKUX CHIL.

3akoH bepnymm u nogsémHas cuia kpeuia. COBpeMEHHBIE JIETATENIbHBIE alapathl, Cyaa
Ha TOJBOJHBIX KpPBUIbSIX, aHTUKPBUIO Ha CKOPOCTHBIX aBTOMOOWISAX. [IBMKeHHe moe3sa Ha
MarHMUTHOM MOJYIIKE.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BU)KEHUE Tel BOKPYT I'PaBUTALlMOHHOIO
HeHTpa (B ToM yucie miaHet Bokpyr Connua). [lepBast kocmudeckast ckopocTs. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MaTepuanbHOU TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecre TBEpIOTO TEna
C 3aKpEIUIEHHON OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynec tenma. M3meHenwe wummnynsca. HMmnynbc cumibl. YOpyroe u  HEYNpyroe
B3aUMOJICVCTBUE. 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbca. PeakTHBHOE IBUIKEHHUE.

Mexannueckass pabota U MomHOCTb. PaboTa cun TsxkecTH, ynpyroct, TpeHusi. Cs3b
sHepruu U pabothl. [loTeHlmanbHas SHEpPrus Tena, MOJHATOrO HajA TMOBEPXHOCTHIO 3EMIIH.



[ToreHmmanbHas 3HEeprus cxaTol npyxuHbl. Kunetndeckas sHeprus. Teopema 0 KUHETHYECKOM
SHEPruM. 3aKOH U3MEHEHUSI U COXPAHEHHSI MEXaHUUECKON SHEPTUH.

Hemoncmpayuu.

Habmroienne MexaHn4eckoro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TE OTCUETA.

CpaBHeHME MyTel U TPACKTOPHI IBH>)KEHHS OJJHOTO U TOTO K€ T€JIa OTHOCUTEIBHO Pa3HbIX
TeJ OTCYETA.

W3mepeHne cKopocTy U YCKOPEHHUSI IPSIMOJIMHENHOTO IBUKEHUSI.

HccenenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUYKEHHUSL.

Habmroienue 1BH>KeHUs Tella 0 OKPYKHOCTH.

HabmroneHne MexaHMYECKMX SIBJIEHUMN, MPOUCXOJAIIMX B CUCTeMe oTcuéra «Tenexka»
npu € paBHOMEPHOM U YCKOPEHHOM JIBMYKEHHH OTHOCHUTENBHO KaOuHeTa (hU3UKH.

HabGmionenue paBHOBecHsl Tel, CBOOOJHOTO TMajeHUs, KojeOaHus MasTHHUKA B
MHEPUHUAIBbHBIX CUCTEMAX KaK IMOATBEPKACHUE PUHIIUIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHMS T€JIa OT €r0 MAacChl U JIEHCTBYIOIIEH HA HETO CUJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMOIEWCTBUH TEJL.

N3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KEHHH.

[lepenaya nMmynbca Ipu B3aUMOJEHCTBUU TEI.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECHCTBUHU TEJl.

CoxpaHeHue UMITyJIbCa TPH a0COIFOTHO HEYIPYTOM B3aMMOACHCTBHH.

CoxpaHeHue UMIyJibca Mpu yIpyroM B3auMOJICHCTBUU.

Habntoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue 3Hepruu Npu cBOOOIHOM NaJAECHUU.

CoxpaHeHue 3Hepruu Ipu JBUKEHUU Teja M0 JeHCTBUEM NPY>KUHBI.

Jlabopamopnwvie pabomot u onvimeul.

KoHcTpynpoBaHnue TpakTa sl pa3roHa U JajdbHEHIIEro paBHOMEPHOTO JIBM)KEHUS IIapUKa
VI TEJIEKKH.

Omnpenenenne cpenHeldl CKOPOCTH CKOJIbKEHUS Opycka WM JBWKEHHS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue yCKOpEHHs Tela IpPU DPABHOYCKOPEHHOM JIBJKEHUM II0 HAKJIOHHOMU
MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH MYTH OT BPEMEHU INPU PAaBHOYCKOPEHHOM JIB)KEHUH 0e€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runmoTe3bl: €Ciiy MpU PaBHOYCKOPEHHOM JBHKEHMH 0€3 HayaJlbHOM CKOPOCTH
IyTHU OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanue IBUKEHUS Teja, OPOIIEHHOTO TOJI YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIbHOTO JaBJICHHUS.

Onpenenenne k03P PUINEHTA TPEHUS CKOIBKEHHS.

Ornpenenenne )KECTKOCTH MPYKHUHBI.

HccnenoBanue 3aBUCMMOCTU CHUJIBI YIPYTOCTH, BO3HUKAIOIIEH B NPYKHWHE, OT CTENEHU
neGopMaluu NpyKHUHBI.

Omnpenenenne paboThl CHUJIBI  TPEHUS TP PABHOMEPHOM JIBUKEHUH Tela 110
TOPU30HTAJILHOM MOBEPXHOCTH.

Onpenenenne pabOThl CHUJIBI YOPYTOCTH HpU MOABEME TIpy3a C HCHOJIb30BAHUEM
HEMOABM)KHOTO U TMOABHKHOTO OJIOKOB.

Pa3nesn 9. Mexanndeckue Kos1e0aHUs1 M BOJIHBI.



KonebarenbHoe nBmwkeHne. OCHOBHBIE XapaKTEPHCTHKU KOJIeOAHWM: TMEpPHOJ], YacToTa,
ammuTyaa. I'apmoHnueckue koneOanus. 3aryxaronye konebdanus. BeIHyXIeHHbIE KOleOaHuUs.
Pe3onanc.

Marematuueckuil ¥ NpyXUHHBIA MasTHUKU. [IpeBpaieHre sHEpruu npu KojaedareabHOM
JIBUKCHHH.

Mexanuueckue BoJHBL [IpomonbHble U monepeuHble BONHBI. CBOMCTBA MEXAHUYECKUX
BOJIH: uWHTepdepeHIMs U audpakuus. JauMHAa BOJHBEI U CKOPOCTh €€ pacIpOCTpaHECHHS.
MexaHnyeckue BOJHBI B TBEPIOM Telle, CEHCMUYECKUE BOJHBL.

3Byk. PacnpocTpanenue u oTpakeHue 3Byka. | pOMKOCTb 3ByKa U BbICOTa TOHA. Pe3oHaHc
B akyctuke. MH}pa3Byk u yibTpa3Byk. lcmonb3oBaHHE yIbTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTHUSIX.

Hemoncmpayuu.

Habmoienue xonebanuii Tei noj AeHCTBUEM CHUIIBI TSXKECTH U CHIIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHUI 1 pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

Habmonenue unrepdeperHnny u AuQpakiny BOJIH HA TTOBEPXHOCTH BOJIBI.

Habumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie pabomot u onvimeul.

Omnpenenenue 4acToThl U Meproia KoneOaHuii MaTeMaTUYeCKOTr0 MasiTHUKA.

Omnpenenenne 4acToThl U Ieproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MIEPHO/Ia KOJICOAHUH rpy3a Ha HUTH OT JJIMHBI HATH.

HccnenoBanue 3aBUCUMOCTH TMEpHOAa KONeOaHWM MPYKUHHOTO MAasTHHUKA OT MAacchl
rpysa.

[TpoBepka HE3aBUCUMOCTH Meproia KojiebaHui rpy3a, MOABEIIEHHOTO K JIEHTE, OT MaccChl
rpysa.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb IEpHO0/ia KOJIeOaHUH NMPYKMHHOTO MasiTHUKA OT
Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI.

W3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. DiieKTpOMarHuTHoe 1M0Jie M JIEKTPOMATHUTHbIE BOJIHBI.

OJEeKTPOMAarHUTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA 3JEKTPOMArHUTHBIX
BoJH. [1Ikana s5ekTpoMarHuTHBIX BOJIH. MIConb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM
cBsa3u. Paguonoxamus. KocMuueckas cBs3b.

DnekTpoMarHuTHass Tpupoga cBera. CKopocTh cBeTa. BoiHOBBIE CBOWCTBAa CBeTa:
uHTephepeHIMs U AU(PaKIHSL.

Hemoncmpayuu.

CBoIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.

WnTepdepenius u qudpakus cBeta.

Jlabopamopuvie pabomul u onvimol.

W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO Tesle(oHa.

[TpoBenenHue ONMBITOB IO HAOIOIEHNIO HHTep(EepeHIH U TU(PAKINN CBETA.

Pa3zpnen 11. CBeroBbIe siBICHHS.

JlyueBas mMozenp cBeTa U reomerpuyeckas onrtuka. Mcrounuku ceera. [IpsmonuneiiHoe
pacnpoctpanenue ceera. 3atmeHus Comnua u Jlynel. Otpaxenue cBera. [limockoe 3epkaio.
3akoH oTpaxeHus cera. [locrpoenne nzodpaxeHnii, chopMHUPOBAHHBIX 3€PKAJIOM.



[Ipenomnenune cBera. 3akoH mpenomiieHuss cBeta. [lomHOe OTpakeHHWe CBeTa.
Hcnonb3oBaHKe MOTHOTO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX, ONITOBOJIOKOHHAS CBSI3b.

Jlunza, xon mydeir B nmH3e. Dopmyrna ToHKoW IWH3BL. [locTpoeHne W300pakeHUH,
c(hOpMUPOBAHHBIX TOHKOM JHH30M. Omnrtuyeckas cuctema (oToamnmnapara, MHUKPOCKONa U
Teneckona. I'na3, kak onTudeckas cucreMa. biim3opykocTs U JalIbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoroHa. CoKeHne CIeKTPaIbHBIX IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpsiMonuHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n300paKeHUH B TNIOCKOM 3€pKale.

[Ipenomnenue cera.

ONTUYECKUN CBETOBOJI.

Xon styueit B coOnparomiei Jmnse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Toryuenue n300pakeHUii ¢ TOMOIIBIO JINH3.

[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

Mopens rnasa.

Paznoxenue 6enoro cBera B CIIEKTP.

[Toryuenue 6em0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwsie pabomot u onvimeol.

HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHHsI CBETOBOTO JIyda OT yIJjla MaJeHusl.

N3ydeHue cBOMCTB U300paykeHUs B IUIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCMMOCTH YIUIa IPEJIOMJIEHMS OT yIJla HaJeHHs CBETOBOI'O Jy4ya Ha
TPAHUIIE «BO3LYX—CTEKIIO».

[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Omnpenenenne GOKyCHOIO pacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOLEH TNH3HI.

OnbITH IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbITHl 1O BOCHPUSATHIO I[BETA MPEAMETOB MpPH WX HAOMIOACHUHM 4Yepe3 I[BETOBBIC
(GUIBTPBIL.

Pa3nen 12. KBantoBble siBJIeHUS.

OmneiTel Pesepdopna u mnanerapuas moaens atoma. Moaens atoma bopa. Mcnyckanue u
MoTJIoNIeHHe cBeTa aToMOM. KBaHThI. JInHeyaThie CIEKTPHI.

PanuoaktuBHOCTE. Anbda-, Oeta- W ramma-uzinydeHus. CTpOEHHE aTOMHOIO Spa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaxtuBHbIE TpeBpainenus. Ilepuop
noyiypacrnaja aroMHbIX sfep. JleficTBue paMOaKTUBHBIX HM3IYyYEHUN Ha JKUBBIE OPTraHU3MBI.
3amura OT paIiOaKTUBHOTO U3TTyYEHHUS.

SAnepHbie peakiy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCEN. DHEPTUs CBA3H
aToMHbIX sifep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun ComHua W 3BE3N. SlnepHas »HepreTuka. IKOJIOTHYECKHE MpOoOJeMbl sJepHOU
DHEPrETHUKHU.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HHUs U TIOTJIOMICHHUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnexTp Boaopo/a.

Habmroienue TpekoB B kamepe Bunbcona.



PaboTa cuéTunka HOHU3UPYIOMIUX U3Ty4YEHUH.

Peructpanus nznydeHus: NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuvie pabomsl u onvimol.

Habmroienue CruomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3JIy4EHUSI.

HccnenoBanne TPEKOB: HU3MEPEHHE SHEPTUM YacTULBI MO TOPMO3HOMY HyTH (MO
dororpadusm).

W3mepenue paanoakTUBHOTO (hoHa.

IoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBEHO-0000IIAIOMIMK  MOAY/Ab MpelHa3HaueH [UIsl CUCTeMaTH3aluu U
0000111eHUSsT IPEMETHOTO COJICPKAHHS U OTBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYESHUU
BCEro Kypca (U3MKM yriIyONEHHOTO YpPOBHS, a TaKKe s MOJATOTOBKH K OCHOBHOMY
rocy/1apCTBEHHOMY 3K3aMeHY 110 (U3HUKe.

B npouecce u3ydeHust JaHHOTO MOZYJISl PEATU3YIOTCS U MOIYYaroT JajbHEenIee pa3BUTHE
yueOHble JEeHCTBUS, OOECHEUMBAIOIINE JOCTUKEHHE MPEAMETHBIX M  METallpeIMETHBIX
pe3yabTaToB 00y4deHHs, (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOW TPaMOTHOCTU: OOBSICHEHHE H
OTHCaHUE SIBJICHUN Ha OCHOBE MPUMEHEHHUs (PU3NYECKUX 3HAHUM, HCCIe0BaTEIbCKUE JEHCTBHS
(BBIABMIKEHHE THIOTE3, TOCTAHOBKA €M W IUIAHUPOBAHUE UCCIIEIOBAHMS, aHAIMU3 JIAHHBIX U
[I0JIy4YE€HUE BBIBOJIOB).

[TpennourutenbHOl  (HOpMON OCBOEHHS MOJYJs SABISETCS IPAKTUKyM, IporpaMmma
KOTOPOI'O BKJIFOUYAET:

pelieHre 3a7a4d, OTHOCSIIUXCS K Pa3lUYHbIM paslielaM U TeMaMm Kypca (U3UKHU, B TOM
YHClie 33]]a4, UHTETPUPYIOLINX COJIEPKaHUE Pa3HbIX Pa3/IelioB;

BBITNIOJIHEHHE J1a00paTOPHBIX padOT U OMBITOB (BKJIIOYAsi paOOThI U OIBITHI U3 MEPEUHEN K
pazzenaM Kypca) B YCJIOBHUSX CaMOCTOSITEIbHOTO TUIAHUPOBAHUS MPOBEACHUS HCCIEAOBAHUS,
BbIOOpA M 00OCHOBAHHUS METO/Ia U3MEPEHUSI BETUYHH, COOPKU IKCIIEPUMEHTATbHON YCTAaHOBKY;

BBITNIOJIHEHHE NMPOOIEMHBIX 33/1aHUN TPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa (3aJaHus 1o
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH ), B TOM YHCJIE 3aJJaHUI C MEXIIPEIMETHBIM COJIEPKaHUEM;

paboTy Haj TpYNNOBBIMM WM WHAMBHUIYaJbHBIMH TPOEKTAaMH, CBA3aHHBIMU C
coJiepKaHueM Kypca (PU3MKH.

N3ydyeHre mOBTOPUTENbHO-0000IIAIOMIEr0 MOAYISI MOXKET 3aKaHUMBATHCSI NPOBEIECHUEM
JTMAarHOCTHYECKOM paboThl 3a Kypc (U3UKH YIIIyOJIEHHOTO YpPOBHS, BKJIIOUAIONICH 3aJaHUs
pPasHOTO YPOBHS CJIOKHOCTU. Pe3ynbTaThl BBINOJIHEHUS JAMArHOCTHYECKOM paboThl MOTYT
MIOKa3bIBaTh CTETIEHb TOTOBHOCTH OOYYAIOIIMXCSl K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY I10
¢usznke, a TaKKe CBUIECTEIbLCTBOBaTH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4HOM
rPaMOTHOCTH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITIPOIPAMMBI 110 OU3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHIMA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y
oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:
e ])nampuomuueckozo 6ocnumanus:

MPOsIBIICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (pu3mueckoin
HaAYKU;

[IEHHOCTHOE OTHOIICHHE K JJOCTHKEHUSAM POCCUICKUX yUEHBIX-(PU3UKOB;
®  2)2parxcoanckozo u 0yxo8HO-HpPAGCMEEHHO20 60CRUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOLIECTBEHHO 3HAYMMBIX U STUYECKUX
po0JieM, CBS3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

OCO3HAHUE BAKHOCTH MOPAJIbHO-3TUUECKHUX MMPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;
® 3)Icmemuuecko2o 60CHUMAHUA:

BOCTIPUATHE ICTETUYCCKUX KayecTB (PU3MUEeCKOW Haykd: e€ rapMOHUYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4)uyennocmu HAYUHO20 NOZHAHUA:

OCO3HAaHHE IEHHOCTH (PU3MYECKONW HAyKW KaK MOIIHOTO MHCTPYMEHTa TO3HAHHS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

OpUEHTAIMsl B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI;

pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, MHTEPECA K UCCIIEI0BATEIbCKOM IEATeTbHOCTH;

e 5)popmuposanus Kyaomypul 300p06bA U IMOUUOHATLHO20 O1A2ONOTYHUA:

OCO3HAHUE IIEHHOCTH 0€30MacHOro 00pas3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXXHOCTHU TIPABHII O€30MAaCHOTO MOBECHUS Ha TPAHCIIOPTE, HA IOPOTax, C AIEKTPUUECKUM
U TETUIOBBIM 000PYZOBaHHUEM B JOMAIIHHUX YCIOBHSIX;

c(hopMUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHKWE CBOETO NpaBa HA OMIMOKY U TaKOTO
JKe TIpaBa y IPYyroro 4eoBeKa;
®  6)mpyo06ozo 6ocnumanun.

AKTHBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a/ad (B paMKax CEMbH, 00pa3oBaTeIbHOU
OpraHHu3aIfy, TOpo/ia, Kpasi) TEXHOJIOTHUECKON U COIMATbHON HAMPaBICHHOCTH, TPEOYIOIIUX B
TOM YHCIIe U (PU3NIECKUX 3HAHUM,

WHTEPEC K MPAKTUYECKOMY HU3YICHHIO TPO(ECCH, CBA3aHHBIX C (DU3UKOM;
®  7)IK0102UYECKO20 60CRUMAHUA:

OpHUEHTAIMsl HAa TPUMEHEHHE (PU3WYECKUX 3HAHWM JUIS peUIeHUs 3amad B 001acTH
OKPY’KaloIllel cpefibl, TJIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX IMOCJEICTBUH s
OKpPY’KaloIllel Cpebl;

OCO3HAHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIEM U ITyTeH UX peIIeHUs;
® 8)adanmayuu K UMEHAIOUWUMCA YCAOBUAM COUUATLHOI U RPUPOOHOIL CPEObl:



NoTpeOHOCTh BO B3aUMOJICMCTBUM IPH  BBINOJIHEHUH HCCIEAOBAaHMM U IPOEKTOB
(bu3nUecKoil HanPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO I TebHOCTD;

noTpeOHOCTh B (HOPMUPOBAHMM HOBBIX 3HAHWH, YMEHUH (POPMYIHPOBATH UJIEH, IOHATHS,
TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

0co3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PHU3HKH;

IUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;

CTpEMJICHUE aHAIU3UPOBATh U BBIABIATH B3AUMOCBSA3H NIPUPO/IbI, OOIIECTBA U SKOHOMUKH,
B TOM YHUCJIE C UCIIOJIb30BaHUEM (HU3NUYECKUX 3HAHUH;

OLICHKAa CBOMX JCUCTBUM C YYETOM BIUSHHS Ha OKPYKAIOUIYIO CPENy, BO3MOKHBIX
17100aJTbHBIX TOCIIEICTBHMA.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydatomierocs OyayT c(hOPMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE NEUCTBUSA, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE T1EHCTBUS.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble loruueckue AeiicTBUs:

BBISABIIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPHU3HAKKM OOBEKTOB  (sABICHMIA),
KJIacCu(UIIUPOBATh UX;

BBISBJISITH 3aKOHOMEPHOCTU M IPOTHUBOPEUMs] B paccMaTpUBAEMbIX (pakTaX, JaHHBIX U
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

BBISBIISATh NPUYMHHO-CJIECJICTBEHHbIE CBSI3M IPU H3Y4Y€HUM (U3NYECKUX SBICHUH U
IIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JIE€IYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUIH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BBIOMpPATh CIOCO0 pemieHust yueOHOM (Qu3nueckoi 3agauu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Haubosee MOIXOJSAIIEro ¢ y4ETOM CaMOCTOSTENbHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

MCII0JIb30BaTh BOMPOCH! KaK UCCIIEN0BATENbCKUII HHCTPYMEHT MO3HAHMS,

IPOBOJUTH M0 CaMOCTOATENbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIH (U3NUECKUI
HKCHEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHUE (PU3UYECKOTO SIBICHUS;

OLICHMBAaTh Ha TNPUMEHUMOCTh U JOCTOBEPHOCTh MH(OpPMALMIO, MOJIYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTH 000OIIEHNS U BBIBOJBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

IIPOrHO3MPOBATh BO3MOXHOE JalibHElInee pa3BUTHE (U3NYECKUX IPOIECCOB, a TaKKe
BBIIBUTaTh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHATHh pa3IMYHble METObl, MHCTPYMEHThl M 3alpochl MpHU TOUCKE M OTOOpe
MH(pOpMallMU WIN JaHHBIX C YYETOM IpeaoKeHHON yueOHOo! (u3nueckoi 3a1auu;

aHAJIN3UPOBATh, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATh HHOOPMALNIO PA3TUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;



OLICHMBATh HAAEKHOCTh MH(POPMAIMK O KPHUTEPHUSAM, NPEATIOKECHHBIM YUUTEIEM HIIH
c(OpMYITMPOBAHHBIM CAMOCTOSTENILHO;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMANbHYIO (OpMY TpeAcTaBieHHs HWHGOPMAIMHA U
WUTIOCTPUPOBATh PeIlaeMble 33/1a4H HECIOKHBIMU CXEMaMH, TuarpaMMaMi, HHOU rpadukoi u
UX KOMOMHAIUAMHU.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:

B X0J1e 00CyXJIeHUsI yueOHOro MaTrepuala, pe3yabTaToB JabopaTOpHBIX paboOT U MPOEKTOB
3aJjaBaTh BOMNPOCHI [0 CYHIECTBY OOCYXJIaeMON TEMbl U BBICKA3bIBaTh WJCH, HAllEJICHHBIC Ha
pelIeHne 3aaui U Moiep:KaHue OJ1aroKenaTeIbHOCTH OOLICHNUS;

COMOCTABJIAITh CBOM CYXKJIEHUS C CYXKIEHUSAMU JpPYIHX YYaCTHUKOB JHAJIOra,
0OHapyXHUBaTh pa3In4yKe U CXOJCTBO MO3UIHII;

BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyONUYHO  TPEACTABJIATh  PE3yJAbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMsI, IPOEKTA);

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThHI IpU
pelIeHnH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATh II€JIM COBMECTHOM JEeSATEIbHOCTH, OpPraHU30BBIBATH JCHCTBUS TO €&
JOCTUKEHUIO: paclpeleNsiTh PO, 00CyKIaTh MPOLECCHl U PE3YJIbTaThl COBMECTHON pabOThI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

BBIMIOJHATh CBOKO YacTh palOThHI, JIOCTUrasi KadyeCTBEHHOIO pe3ylbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIBHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusaunus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M yYEOHBIX CHUTYallUsX, TPEOYIOMIMX JJISl peIIeHUs
(bu3nUecKrux 3HaHUM;

OPUEHTHPOBAThCSI B Pa3IMYHBIX MOJAXOAAaX MPUHATUS peleHUH (MHIUBUAYaJIbHOE,
NPUHSATHE PEIICHHS B TPYIITIE, TPUHATHE PEIICHUH TPYIIIOi);

CaMOCTOSITENIbHO COCTABIJIAITh QJITOPUTM pEUIeHHs (QU3NYECKOW 3ajaud WM IUIaH
UCCIIEIOBaHUST C  Y4€TOM  HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTHPOBATh MpeAaracMble BApUaHThI peIIeHUI;

Jies1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYalluX U MpeasaraTh IUlaH €€ H3MEHEeHMS;

OOBSICHATh MPUYMHBI JTOCTUKEHHUS (HETOCTH)KEHUS) PEe3yJbTaTOB JEATEIbHOCTH, J1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBHI B JEATEIBHOCTH (B TOM YHCIE B XOJ BBITIOJHEHUS (DU3NIECKOTO
UCCIICIOBAaHUSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIUXCS CHUTYAIH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHUH HAa Hay4HYIO
TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOro.



INpu3HaBaTh CBOE IMpaBO Ha OMMOKY NpU pemieHuH (GU3NYECKUX 3aJad WiId B
YTBEPKJICHUSIX Ha HAyYHbIE TEMbI M TAKOE K€ MPaBo JAPYroro.

INPEJIMETHBIE PE3YJIBTATDI

K xoHmy oOyueHust ¢ 7 Knacce npenMeTHBIE Pe3yJabTaThl HA YIIyOJIEHHOM YPOBHE JOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCMOJb30BaTh  IOHATUA: (PU3MUECKME U  XUMMUYECKHE SBJEHHUS, HAOIIOJCHHUE,
9KCHEPUMEHT, MOJIeJIb, THIIOTE3a, €AMHULBI (PU3MUECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble
COCTOAHHUs BemiecTBa (TBEpAOE, JKUAKOE, TIa3000pa3HOE), MEXaHHYECKOE JIBUKEHHE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAeKTOpHs, pPaBHOJCHCTBYIOIIAs CHII,
nedopmarus (ynpyrasi, IacTHIECKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCYIbI;

YBEPEHHO pa3auyaTh sBieHUs (Iuddysus, TEmIOBOe ABMKEHME 4YacTHUI] BEIECTBA,
paBHOMEpPHOE JBI)KEHHE, HEpaBHOMEPHOE JIBUXKEHHWE, WHEpLHUs, B3aUMOACWUCTBUE Tel,
paBHOBecHe TBEPIBIX TENI C 3aKPEIUIEHHONW OCBIO BpAIlCHHs, Tepenavya JaBICHHUS TBEPABIMU
TEJaMH, JKUIKOCTSAMH M Ta3aMd, aTMOC(epHOE [aBJICHWE; IUIaBaHUE TEJ, NPEBPALICHUS
MEXaHUYECKOM SHEpruM) IO ONHUCAHMIO HMX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh TPOSIBIICHHE HM3YYEHHBIX (U3NYECKUX SBICHUU B OKpYyKalomeM Mupe (B
TOM 4uclie (PU3NYECKHE SIBICHUS B MIPUPOJIE: PUMEPHI IBUKCHHUS C PA3IMYHBIMU CKOPOCTSIMH B
KUBOW UM HEXHMBOH IpPUPOAE, NCHCTBUE CUIT TSKECTH, TPEHUS, YIIPYTOCTH B IPUPOJE U TEXHHKE,
BIMSIHUE aTMOC(EpPHOro JaBJIEHUS Ha JKUBOM OpraHusM, IUIaBaHME pbIO, pblYard B Tele
YeNoBeKa), MPH 3TOM NEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJCISATH CYIIECTBEHHBIC
CBO¥icTBA (NTPU3HAKK) (PU3UIECKUX SBICHUI;

OIUCBIBATh M3YYEHHbIE CBOMCTBA TeN M (U3UYECKUE SIBJICHUSA, UCHOJb3Yys (U3MUecKue
BEIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyThb, CpPEAHSAS CKOpPOCTh, CHIIA
YIPYTOCTH, CUJIa TSKECTH, BEC Tela, CUJIa TPEHUsI, JaBJI€HUE TBEPIOTO Tela, aBjeHue cTosida
KHUJIKOCTH, BBITAIKHUBAIONIAs CHJIA, MEXaHWYeCKas paboTa, MOIIHOCTb, IUIEUYO CHIIBI, MOMEHT
CHIIBI, KO3(Q(UIMEHT IMOJE3HOro JEHCTBHS MEXaHM3MOB, KHHETHYECKas M IOTEHLUAIbHAs
SHEPIrus), MpHU ONMUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUIH CMBICT MCIOJIb3YEMbIX BEJINYMH,
uX OOO3HAYCHHS M EAMHUIBI (U3NYECKUX BEIWYMH, HAXOIUTH (OPMYIBI, CBS3BIBAIOIINE
JMAHHYIO (U3WYECKYI0 BENWYMHY C JPYTMMH BEIMYMHAMH, CTPOHUTH TpadUKH H3y4EHHBIX
3aBUCHUMOCTEH (PU3HUECKUX BEIUYHH;

XapakTepu3oBaTh CBOWCTBA Tel, (U3NYECKHUE SBICHHS M MPOLECCHl, UCHOb3Yys MpaBUiia
CIIOKEeHMsI CHJT (BJIOJIb OJJHOM MpsiMOit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBuiIo
paBHOBecHs phiuara (010Ka), «30JI0TOE MPABUIIO» MEXAHHUKHU, 3aKOH COXPAaHEHUSI MEXaHHUYECKOM
SHEpPIrUU, MpHU HTOM JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTHYECKOE BbIpaXKECHUE;

CTPOHUTH TIPOCThIC (U3MUECKUE MOJIENIM PEATbHBIX OOBEKTOB, TPOIECCOB M SBJICHUH,
BBIJICNIATH TPH 3TOM CYIIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB, IPOIIECCOB,
SBJICHUN, TPUMEHATHh (PU3UUECKUE MOJENHU Ui OOBSICHEHUS (PU3MUYECKUX MPOIIECCOB U PELICHHUs
yueOHBIX 3a7a4;

OOBSICHATH (PU3MUECKUE SBJICHUS, MPOIECCH U CBOWCTBA TN, B TOM YHUCIIE B KOHTEKCTE
CUTyallMid TPaKTHKO-OPHEHTUPOBAHHOTO XapaKkTepa, M peliaTh KauyeCTBEHHBIC 3a/la4d, B TOM
qucie TpeOyIole YHCICHHOTO OLIEHUBAHUS XapaKTePHbIX 3HAUeHUH (PU3HMUECKUX BEIUYUH, IPU
ATOM BBIOMPATh a/IeKBATHYIO (PU3UUECKYIO MOJIENb, BBISBIATH IPUUUHHO-CIIEJCTBEHHBIE CBSA3U U



BBICTPAWBaTh JIOTMYECKYIO LIEMOYKY PACCY)KICHUH C ONOpOM HAa H3YyYCHHBIE CBOMCTBA
bu3nUecKux sBICHUH, GU3NUIECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;

pematb pacu€THblE 3ama4yM (B 2—3 JCWCTBUS) MO U3y4yaeMbIM TeMaM Kypca (DU3HKH,
BbIOMpasl aJeKBaTHYIO (DU3UYECKYI0 MOJENIb, C MCIOJIb30BAaHUEM 3aKOHOB U  (opmyi,
CBS3BIBAIOILMX (PU3MUYECKHE BEIMUYMHBI, 3alIMChIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE pEIICHUE
3aJaud, BBIABIATH HEJOCTAIOMIME WIM WM30BITOUHBIC HaHHBIE, 0OOCHOBBIBATH BBIOOP METO/a
pellleHuss 3aJaud, MCIOJIb30BaThb CIPABOYHBIE JIaHHBIE, IPOBOAMTH MaTEMaTHYECKHE
npeoOpa3oBaHus U pacyéThl, OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOI'O 3HAa4eHus (pU3n4ecKon
BEJIMYMHBI M ONPEAEIATh Pa3sMEpHOCTh (U3UYECKOM BEIMYMHBI, MOJTYYEHHOW IpU pPELICHUU
3a/1a4i;

pacrio3HaBarthb MpoOJIeMbl, KOTOPbIE MO>KHO PEIINTh IMPU TOMOIIU (PU3UIECKUX METOJIOB, U
IpeylaraTb OPUEHTUPOBOUYHBIN CIIOCOO peIIeHUs, B ONMCAHUM MCCIEJOBAHUS PACIO3HABATh
poBEpsAEMOe IPEANOIOKEHUE (TUIIOTE3Y), UHTEPIPETUPOBATh IIOJIYYEHHBINH pPe3yJIbTaT;

IIPOBOJUTH OIIBITHI MO HAOIIOACHUIO (PU3HUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB TEl
(muddy3us, TEmIoBOe pacHIMpPEHHE Ta30B, SBICHHE HWHEPIHH, H3MEHEHHE CKOPOCTH TIpHU
B3aUMOJICHICTBUM TeN, Iepefaya MAaBJICHHs JKUIKOCTBIO W Ta3oM, IPOSBICHUE ACHCTBUS
aTMOC(EpPHOTro JaBIEHUs, JIEHCTBHE MPOCTHIX MEXaHU3MOB): (OPMYIUPOBATH MPEATNOJIOKEHUE
(runote3y) 0 BO3MOXKHBIX pe3yJibTaTaX HaOJIO/IEHUH, CAMOCTOSTEILHO COOUPATh YCTAHOBKY U3
n30BITOYHOTO HaOOpa 000pyIoBaHMS U (OPMYIUPOBATH BHIBOJIBI,

OPOBOJIUTh NpPsAMbIE M KOCBEHHBIE M3MepeHHs (U3NYECKUX BEIMYMH (pacCTOSIHUE,
IPOMEXYTOK BPEMEHHU, Macca Teja, 00bEM Tea, cuila, TEMIIEparypa, INIOTHOCTh >KUJKOCTH U
TBEPAOrO TeENa, CUIa TPEHUS CKOJIBKEHHUS, JaBJIEHUE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JEMCTBYIOIIAs Ha TIOTPYKEHHOE B )KUIKOCTD TEJO, KOA((OUIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIOJb30BAHUEM AHAIOTOBBIX U LUPPOBBIX MPHOOPOB, 0OOCHOBBIBATH BHIOOD
METOo/a M3MepeHus, (pUKCUpPOBaTh MOKa3aHUs NPUOOPOB, HAXOAMTh 3HAUYEHUE H3MEpsieMOM
BEJIMYMHBI C TIOMOILBIO YCPEIHEHUS PE3YNIbTaTOB CEPUU U3MEPEHUN U OLIEHUBAThH MOTPEIIHOCTh
U3MEPEHHU;

IPOBOJUTH HECIIOKHBIE 3KCIIEPUMEHTANIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (hru3nueckux
BEJIMYMH (3aBHCHMOCTU IyTH PaBHOMEPHO JABIKYIIETOocs Tejla OT BPEMEHM JIBHXKEHHUs TeJa,
CWJIBI TpPEHUS CKOJBXEHMS OT CHJIbl HOPMaJbHOTO JIaBJIEHUs, KadecTBa 0O0pabOTKU
MOBEPXHOCTEN T€JI M HE3aBUCHUMOCTH CHJIBI TPEHHS OT IJIOLIAAM CONPUKOCHOBEHUS TEJ, CHIIBI
YIPYTroCTH OT YJUIMHEHUS MPYXKHUHBI, BBITAIKHBAIOIIEH CHUIIBI OT 00bEMa MOrpYKEHHOM yacTu
TeJa M OT IUJIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO, YCIOBUN IUIaBaHUS Tell, YCIOBUW paBHOBECHS pblyara U OJIOKOB):
COBMECTHO C y4yuTesleM (POpMYIHpoOBaTh 3aJadyy M THIIOTE3y HMCCIEAO0BAHUS, CaMOCTOSTEIbHO
IUIAHUPOBAaTh HCCIIEOBAHUE, CAMOCTOSITEIbHO COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY C
UCIOJIb30BAaHUEM WHCTPYKIIMHU, MPEACTABIATh MOTyUYE€HHbIE 3aBUCUMOCTH (DPU3NYECKUX BETMUYUH
B BHJe Tabmui U TpaduKOB, OLIEHUBATH IOTPEIIHOCTH, JIelaTh BBIBOABI IO pe3ylbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh IpaBWja TEXHUKM Oe30macHoro Tpyda Ipu pabore ¢ JgabopaTOPHBIM
obopynoBaHueM;

YKa3bIBaTh MPUHIUIBI IEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOLIArOINeCs] COCYyIbl, 0apOMeTp, pbluar, MOJABMXHBIA W HEMOJBUXKHBINA OJIOK,
HaKJIOHHAs IJIOCKOCT;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3YUYEHHBIX PUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX IIPOIIECCOB C OMOPOH Ha HX ONUCaHUs (B TOM YHMCIE: MOAIIUIHUKH,



YCTPOKMCTBO BOJIONIPOBO/IA, THAPABIMUECKHUH Mpecc, CUPOH, MAHOMETP, BEICOTOMED, TOPITHEBOM
HAcOC, apeoMeTp), MCIIOJIb3Ysl 3HAHHUS O CBOMCTBAaX (U3WYECKUX SBICHUH U HEOOXOIUMBIE
¢du3nUeckre 3aKOHbI U 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MNPHOOPOB U  TEXHOJOTMYECKUX TMPOLECCOB MPU PEIICHUU y4eOHO-
IPAKTUYECKUX 3a7au;

OPUBOAUTH TpPUMEpPHl  (HAXOAWTh HWHPOPMALMIO O TpUMepax) MNPAKTUIECKOTO
MCIOJIb30BaHUsl (PU3NYECKUX 3HAHWI B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€30MacHOCTH
npu oOpaimieHud ¢ OpuOOpaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAaHEHUS 3/I0POBbSI U
cOOJII0OICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKPY>KaIOILEH Cpele;

OCYIIECTBIISATH OTOOP MCTOYHMKOB MH(OpMAIK (GU3NIECKOro coaepxanus B HTepHere,
CaMOCTOSITENIbHO (OPMYNIHUPYs MOUCKOBBIM 3allpoc, Ha OCHOBE MMEIOMIMXCS 3HAHUM M MYTEM
CPaBHEHMsI  PA3JIMYHBIX HCTOYHUKOB  BBIACHATH  HHQOpPMAIMIO, KOTOpas  sBIAETCS
IIPOTUBOPEYMBOM UM MOXKET OBITH HEOCTOBEPHOIA;

UCTIOJIB30BaTh MPHU BBIIOJHEHUH YYEOHBIX 3aaHUi HAyYHO-TIONMYJSPHYIO JIUTEpaTypy
buznyecKoro coaep:KaHus, CIpPaBOYHBIE MaTepuaibl, pecypchl ceTu WHTepHeT, BialeTh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OIHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHME MHCHMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(pOpManuu (HU3NUECKOTO COJIEPKaHUs, B TOM UYUCIE IMYOIUYHO JeNaTh KpaTKue
COOOILEHUsI O pe3yJbTaTaX MPOEKTOB WM Y4YeOHBIX HCCIEIOBAHHUM, MPU STOM TPAMOTHO
UCTIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3WKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALUEM;

IPU BBIMIOJIHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAHHUM pachpeneniarTh 00s3aHHOCTH B
rpylIe B COOTBETCTBUU C IIOCTaBICHHBIMHM 3aJadyaMH, CICAUTh 3a BBIIOJHEHHEM ILIaHA
NEeNCTBUH, aJJleKBaTHO OLEHMBAaTh COOCTBEHHBIN BKJIAJ B JESATEIBHOCTH T'PYIIIBI, BHICTPAUBATh
KOMMYHHUKaTHUBHOE B3aMMOJEHCTBHE, yUUTHIBAsI MHEHHUE OKPY)KAIOIIHX.

K xoHiy o0yueHus ¢ 8 knacce mpeIMeTHbIE pe3ylbTaThbl HA YIIIyOJE€HHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

UCIIOJIb30BaTh TOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE ABUKEHHME aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIIMUECKHE U aMOP(HBIE TeJa, HACHIICHHBIN
U HEHAChIIEHHBIH TMap, CIOcoObl HW3MEHEHHMs BHYTPEHHEHl SHepruu, 3JIeMEeHTapHbIN
IIEKTPUYECKUH 3aps]l, IPOBOAHUKH, MTOJIYIIPOBOJIHUKH, TUIIEKTPUKH, UCTOYHUKHU ITOCTOSHHOTO
TOKA, 3JIEKTPUYECKOE U MarHUTHOE TOJIs, ONITUYECKAasi CUCTEMAa) U CUMBOJIMYECKUH A3BIK (PU3UKU
IIPU pEIIeHNU YYEOHBIX U MPAKTHUECKUX 3ajay;

YBEPEHHO pa3inyaTh SBJICHUS (TEIUIOBOE paclIMpeHHe (cxKaTue), TeMJI0BOe PaBHOBECHE,
MIOBEPXHOCTHOE HATSHKEHHME, CMAYMBAaHUE, KalWUIPHBIE SBJICHUS, UCIIApEHME, KOHJCHCALu,
IUTaBJIEHUE, KpUCTAUIM3allUs, KWIIEHUE, CIOCOOBl Teruionepenadyd (TErIonpoOBOIHOCTD,
KOHBEKIIMSI, W3JIyu€HHUE), TEIJIOBbIE MOTEPH, SJEKTPHU3aLMs Tell, B3aUMOJCHCTBHE 3apsJioB,
JENCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JEHCTBHE
MarHMTHOTO I0JIS1 Ha TPOBOJHUK C TOKOM) IO ONHMCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE M3YyYEHHBIX (DU3MUYECKUX SIBICHHM B OKpYXaroliem mupe (B
TOM Yuclie (pU3MUECKUE SBJICHUS B NPUPOJAE: MOBEPXHOCTHBIE U KAMWIUISAPHBIEC SIBICHUS B
npUpoie, KpUCTAUIBl B Mpupoje, uznydenne ConHia, 3aMep3aHue BOJI0EMOB, MOPCKUE OpH3BI,



o0Opa3oBaHHe pOChl, TyMaHa, HHEsl, CHETa, 3JIEKTPUUECKUE SBJICHUS B aTMOc]epe, 2IeKTPUIECTBO
JKUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMid, Apei( MOIOCOB, POJIb MArHUTHOTO TOJS ISt
JKU3HU HA 3eMJie, TIOJSIPHOE CUSHUE), TIPH ATOM MEPEBOIUThH MPAKTUIECKYIO 3a7a9y B yUeOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHIA;

ONKCHIBATh HU3YYEHHbIE CBOMCTBA Tel M (DU3MYECKHUE SIBICHUS, HCIONb3yd (U3MUECKUE
BEJIMYMHBI (TeMIiepaTypa, BHYTPEHHSS HEPIHsi, KOJIUYECTBO TEIUIOTHI, paboTa rasa, yaelbHas
TEIUIOEMKOCTh BEIIECTBA, yleIbHAs TEIUIOTA IUIABJICHHS, YACIbHAs TEIUIOTa MapooOpa30BaHUs,
ylenabHas TEIJIoTa CrOpaHus TOIUIMBA, KOO(PHUIMEHT MOJIE3HOTO ACUCTBUSA TEIUIOBOI MAIlIUHBI,
OTHOCHUTEINIbHAsl BIAXHOCTh BO3JyXa, OJCKTPUUECKUN 3apsl, CHJIa TOKa, JIJIEKTPUYECKOe
HANPSDKEHUE, COMPOTHUBIEHUE MpoBoAHKKa, J/IC B 1enu MOCTOSHHOTO TOKA, JEKTPHYECKOE
yIETBHOE COMPOTHUBIICHUE BEIIECTBA, padOTa M MOIIHOCTh D3JEKTPHYECKOTO TOKA), TMpHU
ONKMCAHUW TMPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs] U eIUHUIBI (PU3MUECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIOIIUE TAHHYIO
(GU3HYECKYIO BEIMYMHY C JAPYTUMHU BEITUYMHAMHU, CTPOUTH Tpa(UKH M3y4EHHBIX 3aBHCHMOCTCH
(bU3HUYECKUX BEINYHH,

XapaKTepU30BaTh CBOMCTBA Tel, (U3UUYECKUE SBJICHUS U MPOIECCHI, UCIOIb3Ysl OCHOBHbBIE
MOJIOKEHUS MOJIEKYISPHO-KMHETUYECKOM TEOpPUHM CTPOCHHUS BEIIECTBA, YPAaBHEHHE TEIJIOBOTO
OaylaHca, 3aKOH COXpaHEHUs DJIEKTPUUYECKOro 3apsiaa, 3akoH KynoHa, mpUHIUI Cyneprno3uIiuu
IEKTPUUCCKUX TOJeH, 3akoH Oma 1 ydactka menwu, npaBuia Kupxroda, 3akon Oma s
nonHo uenu, 3akoH Jxoynsa-JleHma, 3aKOH COXpaHEHHS SHEPrUU, HPU ITOM pa3IU4aTh
CJIOBECHYIO ()OPMYIUPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BHIPAKEHUE;

CTPOUTH MPOCThIC (DU3MUECKHE MOJEIH PEABbHBIX OOBEKTOB, IMPOIECCOB W SIBJICHHIA,
BBIJICTISIT TIPU OTOM CYIISCTBEHHBIC M BTOPOCTCIICHHBIC CBOMCTBAa OOBEKTOB, IPOIECCOB,
SBIICHUH, TPUMEHATh (PU3NYECKUE MOJIEIH Il OObACHEHUST (PU3NUECKHX MPOLIECCOB U PEIlIeHUs
yueOHBIX 3a7a4;

OOBSACHATH (PU3NICCKUE SBIICHUS, MPOIIECCHI U CBOWCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE
CUTyaIluil MPaKTUKO-OPUCHTHPOBAHHOTO XapaKTepa, W peliaTh KauyeCTBEHHBIC 3a/Ja4d, B TOM
qrclie TpeOyIolue YUCISHHOTO OIICHUBAHMSI XapaKTePHBIX 3HAYCHUH (PU3NUEeCKUX BEIHYUH, IIPU
STOM BBIOMPATH aJIeKBaTHYIO (PM3MUECKYIO MO, BBISBIISTh IPUYUHHO-CIIEICTBEHHBIE CBSI3U U
BBICTpAaWBATh JIOTHYECKYIO IICTIOYKY PACCYKICHUH C OINMOpOd Ha W3YYCHHBIC CBOMCTBA
bu3HYeCcKUX SBICHUHN, PU3MUECKHUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

YBEPEHHO peliaTh pacuéTHhIC 3a/1a4M (C OMOpoi Ha 2—3 ypaBHEHHUS) MO U3y4aeMbIM TeMaM
Kypca (u3uku, BbIOMpas aJeKBaTHYIO (PH3UYECKYI0O MOJENb, C UCHOJIB30BaHHMEM 3aKOHOB U
dbopMyI1, CBA3BIBAIOIMINX (U3HUYSCKUE BEIMYMHBI, 3aMCHIBATh KPATKOE YCIOBHE W Pa3BEPHYTOEC
pelIeHre 3a/1a4¥, BBISIBJISATH HEIOCTAMOIINE WM W30BITOYHBIC JaHHBIE, OOOCHOBBIBATH BHIOOD
METOJla peIIeHMs 3a/lay¥, WCIOJIb30BaTh CIPABOYHBIE JaHHBIC, MTPUMEHATH METOJbI aHaIH3a
pa3MepHOCTEH, HCMONb30BaTh TpaduyuecKkue METOAbl  pelIeHus  3agad, MPOBOAUTH
MaTeMaTHYecKue TpeoOpa3oBaHUsl W PACYETHl, OICHWBATh PEATTUCTHYHOCTH IOJYYEHHOTO
3HaYeHUS (U3MYECKOH BEIMYMHBI W ONPEACIATh Pa3MEpPHOCTh (DH3UYECKOW BEITUIHMHEI,
MOJTy4YEHHOU MPU PeIeHUH 3a/1a4H;

pacro3HaBath MpoOIEeMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIU (PU3UUYECKUX METOJIOB, U
mpeiaraTh OPUEHTHPOBOYHBIM CIIOCO0 pPEIICHUs, B OIMKMCAHWW HWCCIICOBAHMS PACIO3HABATH
IIPOBEPSEMOE TIPEITOJIOKEHHE (TUITOTE3Y), HHTEPIPETUPOBATH MOJIYICHHBIH PE3yIIbTaT;

MIPOBOAMTD OMBITHI IO HAOMIOAEHUIO (PU3NYECKUX SBICHUN MM (PU3MUECKUX CBOMCTB TEIN
(KanmwIIsipHBIE SBIICHUS, 3aBUCHUMOCTH JIaBIIEHUS BO3JyXa OT €ro o0bEMa W TeMIlepaTyphl,
CKOPOCTH TIpoIlecca OCThIBaHHS (HArpeBaHWs) TNPU H3JIYYCHUH OT I[BETa W3ITydaromleH



(morjomarouei) NOBEpXHOCTH, CKOPOCTh MCIApPEHUs BOJBl OT TEMIEpaTypbl KUIKOCTH U
wIomaan €€ IMOBEPXHOCTH, AJIEKTPU3ALMs TEJN U B3aHMMOACHUCTBHE 3JICKTPUUYECKUX 3apsI0B,
B3aMMOJICHICTBHE TIOCTOSHHBIX MAarHMWTOB, BU3yaJH3allMs MAarHUTHBIX TOJEH MOCTOSHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOIO IOJSl Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWMCTBA  DJIEKTPOABMIraTelsl  IOCTOSHHOIO  TOKa):  (OPMYJIHMpOBaTh  IPOBEpAEMOE
Opearnonokenue (TUIOTe3y) O BO3MOXKHBIX pe3yjbTaraXx HaONIOIEeHHH, CaMOCTOSITEIbHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOTO HaboOpa OOOpYIOBaHUS, ONMCHIBATH XOJ ONbBITA M
(GopMynHpOBaTh BBIBOABI;

IPOBOJIUTh NpPsAMbIE M KOCBEHHbIE H3MepeHUs (U3MUECKUX BEIUYMH (TeMIeparypa,
OTHOCHUTEJIbHAsl BIAXKHOCTb BO3AYyXa, CWJIa TOKA, HANpsIKEHUE, YAENbHAas TEIUIOEMKOCTb
BEIIIECTBA, COIMPOTHBICHUE MPOBOJHUKA, padOoTa M MOLIHOCTh AIIEKTPHUUYECKOTO TOKa) C
UCIOJIb30BAHUEM AaHAJIOTOBBIX M LUGPOBBIX NPHOOPOB, OOOCHOBBIBATH BBIOOp METO/AA
u3MepeHus, puKcupoBaTh MOKa3aHUs MPUOOPOB, HAXOIUTh 3HAYEHUE U3MEPSEMON BEJIMYMHBI C
MIOMOIIBIO YCPETHEHHS PE3YIbTaTOB CEPUU M3MEPEHHI U OLIEHUBATH MOTPENIHOCTh N3MEPEHUH;

IPOBOJUTHh AKCIEPUMEHTAIBHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (DU3MUYECKUX BEITUYNH
(3aBHCHMOCTB JIaBJICHHs BO3JlyXa OT €ro 00b&éMa M HarpeBaHUs WM OXJIAXKIEHHs, UCCIIEOBaHUE
SBJICHUS TEIUIOOOMEHa TMpH CMELIMBAaHMM XOJOJHOM U ropsiuell BOJBI, 3aBHCHUMOCTb
COIIPOTHBIJICHUS] TPOBOJAHHWKA OT €r0 JUIMHBI, IJIOMIATN TTONEPEYHOTO0 CEYCHUS U YAETHHOTO
COINPOTHUBIICHUSI BEIIECTBA IPOBOJHHUKA, CHUJIbI TOKA, MPOTEKAIOIIET0 Yepe3 IMPOBOJHHUK, OT
HaIpsDKEHUs Ha IPOBOJIHUKE, HCCIIeI0BAHNE TIOCIIEJOBATEILHOTO U NapalIeIbHOTO COETUHEHNI
IPOBOJHUKOB): COBMECTHO C yuuTeneM (opMyslnpoBaTh 3ajadyy U THIIOTE3Yy HCCIEIOBaHMUSA,
CaMOCTOSITENIHO IJIAHUPOBATh MCCIEA0BAHNUE, CAMOCTOSITEILHO COOUPATh 3KCIEPUMEHTAIbHYIO
YCTAaHOBKY C HCIOJb30BAHUEM HWHCTPYKIMH, TIPEACTABIATH IIOJTYYE€HHBIE 3aBUCHMOCTHU
(bu3nUecKux BeIUYMH B BUAE TaOIMIl U rpadMKOB, OLIEHUBATh MOIPEIIHOCTH, JIeJIaTh BBIBOABI 110
pe3ysbTaTaM UCCIEJOBAHNUS;

co0Jr01aTh MpaBuiia 0€30MacHOTO TpyAa Mpu padboTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

XapaKTeprU30BaTh MPUHIIMITEI JCHCTBUS U3YYEHHBIX MTPUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX IPOLECCOB C OMOPOM Ha MX OMHUCAHUA (B TOM YHUCIIE: CHUCTeMa OTOIICHHUS
JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEpMEeTp, BOJBTMETpP, CUYETUHK 3JIEKTPUUECKOM
SHEPruM, 3JIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTENIbHBIE 3JIEKTPONPUOOPHI (IIPUMEpHI),
NPEOXPAaHUTEN U WX NPUMEHEHHE B OBITY M TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MarHUTOB,
3JIEKTPOMAarHUTOB, 3JEKTPOJBUTATENb IMOCTOSHHOIO TOKAa), MCHOJNb3ys 3HAaHUS O CBOMCTBax
bu3nueckux sSBICHUN, HEOOXOUMBbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHHYECKHE YCTPOMCTBA U M3MEPHUTEIbHBIE TIPUOOPHI IO CXeMaM
U CXEMATUYHBIM PHUCYHKaM (KUJKOCTHBI TEPMOMETp, TEPMOC, ICHUXPOMETpP, TUTPOMETD,
JIBUTATENIb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl IEKTPHUECKUX
Henel ¢ MmociaeoBaTeNbHbIM U MapajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3finyasl YCIOBHbBIE
0003HauCHHSI SJIEMEHTOB JIEKTPUIECKUX IIETIeH, NCIIOTB30BAaTh CXEMbI H CXeMAaTUYHbIE PUCYHKH
U3YUEHHBIX TEXHWYECKHX YCTPOWCTB, W3MEPUTENBHBIX TPUOOPOB M  TEXHOJIOTHMYECKHX
IPOIIECCOB MPH PEIICHUH y4eOHO-TIPAKTHUECKUX 3a71ay;

OPUBOANUTH TpPUMEpPbl  (HAXOAWTh HWHPOPMALMIO O TpUMepax) MNPaKTUYECKOTO
UCTIONIb30BaHUsT (PM3NYECKUX 3HAHWH B TIOBCEHEBHOW JKU3HM JUISl oOecTiedeHns 0€301MacHOCTH
npu oOpamieHnH C MpHOOpaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3II0OPOBBSI U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJCHHUS B OKpY Kalollei cpejie;

OCYLIECTBIIATh MOUCK HMH(pOpManuu  Qusnueckoro coaepxkanus B HMHTepHere,
CaMOCTOSITENTILHO (POPMYIHPYSI TIOUCKOBBIH 3aIpOC, Ha OCHOBE WMEIOIINXCS 3HAHUW U CPAaBHEHHS



JIOTIOJIHUTENbHBIX MCTOYHHUKOB BBIJEIATh MH(OPMAIMIO, KOTOpas SIBISETCS MPOTHUBOPEUMBON
WA MOET OBITh HEJIOCTOBEPHOIA;

UCITIOJIb30BaTh MPHU BBINOJHEHUH YUYEOHBIX 3alaHHi HAyYHO-TIOMYJISAPHYIO JIUTEpaTypy
(Gu3n4ecKoro coJepxaHus, CIpPaBOYHbIE MaTepHaibl, pecypchl ceTu VHTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE ITMCHBMEHHBIE M KpaTKHME YCTHBIE COOOIIeHHs, 00001mas
MH(POPMALIMIO U3 HECKOJBKUX MCTOYHHKOB (PU3MUECKOrO COJEp)KaHMsl, B TOM 4YUCIE MyOINYHO
IIPEICTaBIIATh PE3YJbTAaThl INPOCKTHOM WM HCCIENOBATEIbCKON [EATEIbHOCTH, INPU 3TOM
IPaMOTHO HCIOJb30BATh HM3YyYCHHBIM MOHATUHHBINA ammapar Kypca (HU3HKH, COIPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALNEM;

IPY BBIIIOJHEHUN Y4E€OHBIX IIPOEKTOB U UCCIIEAOBAHUM (PU3NYECKUX MPOLIECCOB PACHpPEACIATh
00s3aHHOCTM B TpyIIE€ B COOTBETCTBUM C IIOCTaBIEHHBIMU 33JayaMM, CIEIUTh 3a
BBIMIOJTHEHUEM IUIaHA JAEUCTBUM M KOPPEKTHPOBATh €ro, aJieKBaTHO OLIEHHWBATH COOCTBEHHBIN
BKJIQJl B J€ATEIbHOCTh I'PYIIIbI, BEICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aWMOJIECHCTBUE, IPOSBILIA
TOTOBHOCTb pa3peliatbh KOH(PIUKTHI.

K xoHny oOyuyenus ¢ 9 Knacce npeIMETHbIE Pe3yJbTaThbl HA YIIIyOJE€HHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUaIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCYETA, OTHOCUTEILHOCTh MEXAHMUECKOTO JIBUKEHUS,
HEBECOMOCTb W MEpPerpy3Kd, LEHTP TSDKECTH, MEXaHWYECKHE BOJIHBI, 3BYK, MH(pa3Byk u
yIIbTPa3BYK, IEKTPOMArHUTHbIE BOJIHBI, PEHTT€HOBCKOE U3TyYEHHE, IIKaJIa 3J1EKTPOMArHUTHBIX
BOJIH, MCTOYHMKH CBE€Ta, OJIM30PYKOCTh M JalbHO30PKOCTh, CIHEKTPhl MCIYCKaHUA U
HOMJIOIEHHs, anbda-, Oera- M ramMMma-u3iaydeHUs, H30TONbI, SAEpHAasT U TepMosiepHas
SHEpPreTuKa) U CUMBOJIMUYECKUH A3bIK (PM3UKU IPU PEIIEHUH YUeOHbIX U MPAKTUUYECKUX 3a/]a4;

YBEPEHHO pa3nyaTh SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSAMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE, CBOOOIHOE MaJileHue Tell, ABUKEHUE
0 OKPY)KHOCTH, B3aUMOJEWCTBHE TeJ, paBHOBECHE MAaTE€pPHAJIbHON TOUKH, PEaKTHBHOE
JIBIDKEHUE, HEBECOMOCTb, KoJiebaTenbHOE JABIKEHHE (TapMOHMYECKHE, 3aTyXalollue,
BBIHY)K/JICHHbIE KoJeOaHHs), PE30HAHC, BOJHOBOE JABMKEHHE (PAacCHpOCTpaHEHUE U OTpa’KeHHE
3ByKa, UHTeppepeHLnusa U Tupakus BOJIH), IPIMOJIMHEHHOE PacpOCTpaHEHUE, OTPaKEHNUE U
IIPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHUE OEI0ro CBeTa B CIEKTP
U CIOXEHHE CIHEKTPAJIbHBIX LBETOB, €CTECTBEHHAs pPAJUOAKTUBHOCTb, BO3HUKHOBEHUE
JUHEHYaToOro CHEKTpa H3JIydyeHHs) MO ONUCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh IPOSIBIEHHE H3YUYEHHBIX (PU3MUECKHUX SBJICHUH B OKpYXKaloLleM Mupe (B
TOM 4Hciie (pU3HUECKUEe SIBICHUS B IPUPO/IE: IPUIMBBI U OTIUBBL, JBMKeHHUE M1aHeT CoJIHeUHO
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE KMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >XHUBOTHBIMH,
3eMJIETpsCEHUE, CeCMHYECKHe BOJHBI, ILyHaMH, 3XO0, I[Be€Ta TeJl, ONTHYECKHUE SIBICHUSA B
Opupojie, OHOJIOTMYECKOE JEHCTBUE BHIUMOIO, YIbTPA(HOIETOBOIO M PEHTIEHOBCKOIO
U3Y4YEeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JYy4M, pPaJAHOaKTHBHOE
U3ITy4YEHUE TPUPOAHBIX MUHEPAJIOB JEHCTBUE PpAAMOAKTUBHBIX HW3JIyYEHUH Ha OpraHHU3M
YyeJioBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7jauy B y4eOHYIO, BBIICNSTh CYIIECTBEHHbIE
cBoiicTBa (MpU3HAKK) GU3NYECKUX SBIICHUM;

OINKCHIBATh M3YYEHHbIE CBOMCTBA TeN M (U3UUECKUE SIBJICHUSA, UCHOJB3Yys (PU3MUecKue
BEJIMYMHBI (CPEAHSISI U MTHOBEHHAsl CKOPOCTh TeJla IPY HEPABHOMEPHOM JBUKEHHUH, YCKOPEHUE,



IIEPEMEUICHUE IIPH PAaBHOYCKOPEHHOM MPSIMOJIMHEMHOM [BH)KEHUH, YIJIOBash CKOPOCTD,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CUjla TPEHHUs], CUJIa YIPYIOCTH, CUJIA TSKECTH, YCKOpPEHUE
CBOOOJTHOTO TaJICHHsI, BEC Tela, HEHTP TSKECTH TBEPIOTO Tella, UMITYJIbC Tela, UMITYJIbC CHJIBI,
MOMEHT CHJIbl, MEXaHHWYecKas paboTa M MOIIHOCTb, NOTEHIMAJIbHAs YHEPrus Tesa, MOJHATOro
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIIUAJIbHAS SHEPIUs CKAaTOW NPYKUHBI, KHHETUYECKasi YHEPIus,
[I0JIHAs MEXaHW4YecKas 3HEprus, MEepUoJl U 4YacToTa KojeOaHui, Nepuoj MaTeMaTUYecKOro U
IIPY’KUHHOI'O MAasTHHUKOB, [UIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA,
HOKa3aTesab IPEIOMIIEHUS CPEefbl), IPU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKUH CMBICI
UCIOJb3YEMbIX BEJIMYMH, HUX O0003HAuU€HUs M €AMHUIBl (U3NYECKUX BEIMYUH, HAXOAUTh
(opMyIbl, CBS3BIBAIOLINE MAaHHYIO (U3NYECKYIO BEIWYHHY C JIPYTMMHU BEIMYHMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3MYECKUX BETUYMH;

XapakTepu3oBaTh CBOMCTBa Tel, (PU3MUYECKHE SIBICHHUS U IPOLECCHI, UCHOJb3Ys 3aKOH
COXPAaHEHHs JHEPruy, 3aKOH BCEMHMPHOIO TATOTCHMs, NPUHLMII CYNEPHO3ULUU CHUJI, IPUHLUI
OTHOCHUTENBHOCTH ['ammies, 3axkoHbl HBIOTOHA, 3aKOH COXpAaHEHMS HMIIYJbCa, TEOPEMY O
KMHETUYECKOW 3Hepruu, 3akoH ['yka, 3akOoH bepHy/uIM, 3aKOHBI OTPAKEHHsI U IIPEIIOMIICHUS
cBeTa, (opMyIly TOHKOH JMH3BI, IUIAHETAPHYIO MOJENb aTOMa, HYKJIIOHHYIO MOJIEb aTOMHOI'O
A1pa, 3aKOHbI COXPAHEHHUs 3apsAI0BOr0 U MACCOBOI'O YMCEN NPU SAEPHBIX pEakUUsAX, IPU ITOM
pa3nuyaTh CIOBECHYIO (POPMYITHMPOBKY 3aKOHA U €T0 MAaTEMAaTUIECKOE BHIPAKCHHUE;

CTPOUTH (PU3MUECKUE MOJIEIN PeaTbHBIX 0OBEKTOB, POIIECCOB U SBICHHUM, BBIICIATH TIPH
3TOM CYILECTBEHHbIE U BTOPOCTEIIEHHbIE CBOIICTBA OOBEKTOB, IIPOLIECCOB, SBJICHHUH, IPUMEHATh
duznueckne MoaeIu Uit 00bsICHEHNS (PU3NYECKUX MTPOLIECCOB M PEeLLICHHsI yueOHbIX 3ajay;

OOBSICHATH (PU3MUECKUE SBJICHHUS, MPOIECCH U CBOMCTBA TEJN, B TOM YHUCIIE B KOHTEKCTE
CUTyalluil INPAKTUKO-OPUEHTUPOBAHHOIO XapaKkTepa, W pelaTh KadyeCTBEHHBIE 33Ja4d, B TOM
qucie TpeOyIole YUCICHHOTO OLICHUBAHUS XapaKTePHbIX 3HaYeHUN (PU3NUECKUX BEITMYUH, IIPU
3TOM BbIOMPATh a1€KBATHYIO (PM3UYECKYIO MOJIEJIb, BBISABIIATh IPUUMHHO-CIIEICTBEHHbIE CBS3H U
BBICTPAaUBaTh JIOTMUECKYIO ILIETIOYKY PacCyXACHMH M3 2—-3 IaroB ¢ ONOpPOl Ha H3y4yeHHbIE
CBOICTBa (pU3MUECKUX SBICHUH, PU3NUECKHE 3aKOHBI, 3AKOHOMEPHOCTU U MOJIEIIH;

YBEPEHHO pellaTh pacy€THbIE 3aJayd MO U3y4yaeMbIM TeMaM Kypca (hU3MKH, BbIOMpas
a/IeKBaTHYI0 (M3UYECKYI0 MOJETb, C HCHOJIb30BAHHWEM 3aKOHOB U (OpMyJ, CBS3BIBAIOIIMX
¢du3nueckue BENWYUHBI, 3alUChIBAaTh KpPAaTKOE YCJIOBHE U pa3BEPHYTOE pEUICHHE 3a/ayH,
BBISIBJISITH HEAOCTAIOIINE WIM H30BITOUHBIE JaHHBIE, OOOCHOBBIBaTH BHIOOp METOAA pPELICHUS
3a/1a4d, MCIOJB30BaTh CIIPABOYHBIE NAHHBIC, NPUMEHATh METOAbl aHAIM3a PAa3MEPHOCTEH,
UCMOJb30BaTh IpaMuecKue METOJbl pelleHus 3adad, M[POBOAMTH MaTeMaTHYeCKue
npeoOpa3oBaHus U pacu€Thl, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOIO 3HauYeHUsl (pu3mueckoin
BEJIMYMHBI U OINpPENEIsITh Pa3MEpHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHON NpU pelIeHUU
3a/1a4u;

pacro3HaBaTrh Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTH MPHU MOMOIIH (PU3NUECKUX METOJIOB, U
npeyiaraTb OpPUEHTHUPOBOUYHBIM CrOCO0 pelleHusi, B OMHCAaHUM MCCIENOBAaHUS PACIIO3HABATH
MIPOBEPSIEMOE MPEIoNIoKeHHe (TUIIOTe3y), OLEHUBATh MPABHILHOCTH MOPSJIKA IMPOBEIEHUS
UCCJIEI0BAHNS, UHTEPIIPETUPOBATH NIOJIyYCHHBIN PE3YJIbTAT;

IPOBOJUTDH OIBITHI 10 HAOIIOACHUIO (PU3UUECKUX SBICHUN MM (U3NYECKUX CBOMCTB Tel
(u3yueHue BTOpoOro 3akoHa HBIOTOHA, 3aKOHAa COXpAaHEHUS DSHEPIUH, 3aKOHA COXpPAaHEHHS
UMITyJIbCa, JCHUCTBME 3aKOHA bepHY/UIM W BO3HHKHOBEHHE TIOABEMHOM CHIBI KpBLIA,
3aBHCUMOCTh TepuojJia KoJeOaHUil NPYKHUHHOTO MasTHUKAa OT MAacchl Tpy3a U KECTKOCTU
OPY)XUHBl W HE3aBUCHUMOCTh OT AaMIUIMTYAbl MajbIX KoOJeOaHUH, MNpsSMOJIHHENHHOE
pacrnpocTpaHEeHHE CBETa, pa3joKeHUE Oeoro CBeTa B CIEKTP, U3yYeHHE CBOMCTB M300paskeHuUs



B TUIOCKOM 3€pKajieé W CBOWCTB M300paKCHHs TMpEeaAMETa B COOMPAIOIICH JIMH3E, HaOII0eHNE
CIUIOIIHBIX W  JUHEWYaThIX CIEKTPOB  M3JIydeHHus): (OpMyIHpOBaTh  MPOBEpsieMOe
Opearnonokenue (TUIOTe3y) O BO3MOXKHBIX pe3yjbTaraXx HaONIOIEHHH, CaMOCTOSITEIbHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa OOOpYIOBaHHUS, ONMCBHIBATH XOJ OIbITA U
(GbopMynHpOBaTh BBIBOBI;

IPOBOJIUTH NpPU HEOOXOJMMOCTH CEpHUI0 MPSAMBIX HW3MEPEHUH, OIpenenss cpenHee
3HaYCHHUE N3MEPSIEMOM BETUYMHBI U OTPEAEIIsis OrPEIIHOCTD PE3YIbTATOB MPSMBIX H3MEPEHHIA,
000CHOBBIBATH BBIOOP CrIoco0a 3MepeHusl (M3MEPUTEIBHOTO MPUOOopa);

IPOBOJUTH KOCBEHHbIE U3MEPEHMSI (PU3MUECKUX BEIUUYHMH (CPEAHSISI CKOPOCTh U YCKOPEHUE
TeJIa IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MaACHUs, KECTKOCTD MPYKHUHBI,
KOO(PQHUIUEHT TPeHHUs CKOJIbKEHHS, MEXaHW4YecKas pabdoTa M MOIIHOCTh, YacTOTa M IEPUOJ
KOJIEOAaHNH MaTeMaTHYEeCKOro U MPYXKUHHOTO MAATHUKOB, (DOKYCHOE pacCTOsHUE coOMparolei
JUH3Bl M €€ ONTHYecKass CHUJa, PaJAMOAKTHBHBIM (OH) C HCIOIB30BAaHUEM AaHAJIOTOBBIX U
u(poBbIX NPUOOPOB: OOOCHOBHIBATH BHIOOP METOAA H3MEPEHMs], IIAHUPOBATh HU3MEpPEHUS,
CaMOCTOSITENIEHO COOMpAaTh AKCIEPUMEHTAIBHYIO YCTAHOBKY, BHIYMCIIATH 3HAUCHHE BEJIMYMHBI U
aHAJIM3UPOBATh IOJIYYEHHBIE pe3yJbTaThbl, OLEHHMBAs MOIPEIIHOCTh PE3yIbTaTOB KOCBEHHBIX
U3MEPEHU;

IPOBOJUTH AKCIEPUMEHTAIBHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (PU3MUYECKUX BEITUYNH
(3aBHCHMOCTB IIYTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JBM)KCHUHU 0€3 HadalbHOH CKOpPOCTH,
3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHsI OT CHJIbl HOPMAaJIbHOTO JJaBJICHUs, IIepuoia KojaeOaHui
MaTeMaTHYeCKOro MasiTHUKAa OT JJMHBI HUTH, OINpPEJeIEHUEe YCKOPEHUs CBOOOJHOIO MaJCHMS,
UCCIICIOBAaHNE M3MEHEHHUS BEJIMYUHBI U HAMIPABICHUS MHAYKIIMOHHOTO TOKA, 3aBUCUMOCTh YIiia
OTpaXKEHMsI CBETa OT yIJla MAJCHMsI, yria IMpeIOMJIEHHs OT yrjia MaJeHUs CBETOBOTO Jyua,
UCCJIEIOBAaHUE TPEKOB: U3MEPEHUE SHEPTUHU YACTHILIBI 10 TOPMO3HOMY ITyTH (110 hoTorpadusm)):
COBMECTHO C y4MTeneM (hopMynupoBaTh 3ajlauy M THIIOTE3y HCCIIEAOBAaHUS, CAaMOCTOSITEIbHO
IUIAHUPOBATh HCCIIEOBAaHUE, CaMOCTOSITEILHO CcOOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY,
NPECTABIIATh MOJYUYEeHHBIE 3aBUCHMOCTH (DM3MUYECKUX BEIWYHH B BHJE TaONWIl U TPadHKOB,
OLIEHUBATh MOTPELIHOCTH, AEIaTh BBIBOBI M0 pe3yJIbTaTaM HUCCIIEA0BaHMS;

coOiroaaTh npaBuiIa 6€30MacHOro Tpyaa mpu pabote ¢ 1a00paToOpHBIM 000PYIOBaAHHEM;

XapaKTepU30BaTh NPUHIHIGI JCHCTBUS U3YYEHHBIX NMPHOOPOB, TEXHHUECKUX YCTPOUCTB U
TEXHOJIOTMYECKHUX MPOILIECCOB C OMOPOW Ha WX ONHUCAaHMs (B TOM 4HCIE: COUIAOMETpP, AATYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, DaKeTa, 3XOJOT, OYKH, Iepuckomn, ¢doToanmapar,
MHUKPOCKOII, TEJIECKOII, ONTHYECKUE CBETOBOJbI, CIIEKTPOCKOIN, TO03UMETp, KaMmepa BuibcoHa),
UCTIONB3Ysl 3HAHUS O CBOMCTBaXx (PU3MYECKUX SIBICHHH W HEOOXOMUMble (PH3UUECKue
3aKOHOMEPHOCTH, HMCIIOJIB30BAaTh CXEMBl W CXEMaTHYHBIE PUCYHKH W3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB MPHU PEUIeHUH y4yeOHO-
NPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJIsl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
cobuparomiei TMH3e;

NPUBOJIUTH MpHUMEpPhl (HaXoIuTh HHGOpPMALKIO O TMpUMEpax) MPaKTHIECKOro
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWH B TMOBCEJIHEBHOW KU3HM JJIs o0ecreyeHus 0e301MacHOCTH
npyu oOpalleHud ¢ MpudopaMM U TEXHHUUECKUMH YCTPOHMCTBAMM, COXpPAHEHHs 30pPOBbS U
cOOI0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKPYKaIoIlEel cpene;

OCYIIECTBIISATh  TOUCK HMHpOpManuu  Qu3mueckoro cojepxanus B HHTEpHere,
CaMOCTOSITENIbHO  (OPMYJIHMPYSd  TOMCKOBBI  3allpoc, HAXOMUThb MYTH  ONpEAETCHHS
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpPMALMU Ha OCHOBE MMEIOIIUXCS 3HAHUN M JIOMOJTHUTEIbHBIX
HCTOYHUKOB,;



UCIIOJIb30BaTh TPU BBHIMOJIHEHUHM Y4YEOHBIX 3aJaHUl Hay4yHO-TIOMYJSPHYIO JIUTEPATYpY
(Gu3MUecKoro CcoJepKaHHs, CIPaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIAAETh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKA U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE MHGOpPMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO CONEpKaHHs, MyOIUYHO MPEACTABIATh PE3yJbTaThl
IIPOEKTHOM WM HCCIIENOBATEIbCKOM JEATEIBHOCTH IIPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBII MOHATUMHBIN anmapar u3y4aemoro pasjesia (U3HKU U COPOBOXK/IATh BBICTYIJICHHUE
npe3eHTaluen ¢ ydéToM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnyecKue BETMIUHBI 4 3
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2 1
Htoro no paznemny 8
Pa3nes 2. [lepBoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 2 1
JIBu>KeHMEe U B3aUMOJEHCTBHE YaCTHUIL
2.2 4 2
BelecTBa
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Htoro no pazneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHHUUeCKO€e OBIKEHUE 10 2
3.2 Wueprus, Macca, TUIOTHOCTD 9 1
3.3 Cuna. Bune! cun 15 1 3
Hroro 1o pasuery 34

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB




41 Hasnenue. Ilepenaya naBieHus TBEPABIMU 5 p
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHe KUIKOCTH
4.3 ATtMochepHoe 1aBiIeHHE 1
44 )leﬁCTBlfe JKMJIKOCTH U Ta3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Wroro no pazueny 28
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH
5.2 [IpocTeie MexaHU3MBI 2
5.3 MexaHnuecKasi SHEeprHs
Hroro mo pazueny 19
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0 NI MOAYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 6
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYeCKHe 3apsbl. 3apsHKCHHBIE Tela 9 1
' Y UX B3aUMOJICHCTBHUS
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 31 1 10
2.3 MarHuTHBIC SIBIICHHS 11 4
2.4 DNEeKTpOMarHuTHAas MHIYKINS 7 1
Hroro no paszneny 58
Pa3nea 3. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Htoro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHu4eckoe JBMKEHUE U CIIOCOOBI eTo
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXpaHEHUs 15 1
Htoro no pazneny 63
Pa3nes 2. Mexannveckue KoJie0aHUsI U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHu4eckre BOJTHBI. 3BYK 10 3
Hroro no paszneny 18
Paznen 3. DiaekTpoMarHuTHOE 1oJie ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHUTHOE TOJE U 5
' 3JIEKTPOMArHUTHBIE BOJTHBI
Hroro mo pazueny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 2
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI
4.3 Paznosxenue 6emoro cBeTa B CEKTP 1




Hroro mo pazneny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjomeHne CBeTa aroMOM 1
5.2 CtpoeHune aTOMHOTO sipa
5.3 SnepHbie peakuu 1
Wroro no pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 NI MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIILHO- 5 3
' 00001Iar0ITNiT MOTYITh)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOYITh)
6.3 DNEeKTPOMArHUTHBIE SIBJICHUS 3 1
' (TTOBTOPHUTEIHHO-0000IAIOIINI MOIYIIb)
6.4 CaetoBbIe sBIIeHUS (TOBTOPUTEIHHO- 1 1
' 00600IIAOIINI MOTYITH)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no paszneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5







IHOYPOYHOE IINTAHUPOBAHHME

7 KJIACC
KonuyecTBo yacos
Ne n/m Tema ypoka B KourtpoJabHbie IIpakTHyeckue
cero padoThI padoTsbI

1 ®dusuka — HayKa o npupoae. ABneHus 1
IIPUPOJIbI

2 Ou3nyecKue sIBICHUS 1
®u3nYeCKUe BEINYMHbL. Pa3MepHOCTb.

3 ®dusznyeckue npudopsl. [lorpemHoctu npu 1
HPSIMBIX U3MEPEHHSX
VYpok-uccnenosanue "M3mepenue

4 JIMHEWHBIX pa3MepPOB T U POMEKYTKOB 1 1
BpemMeHH"

5 JlaGopatopHnas pabora "HM3mepenue 1 1
00BbEMa )KUIKOCTH M TBEPIOTO Tena"

6 Jlaboparopnas pabota "Onpenenenue 1 1
pa3MepoB MaibIx Tea. Merox psaos”
MeTtoapl HayuyHOro no3Hanud. Onucanue

7 (u3NYECKUX SIBICHUN C TTOMOILBIO 1
MoJelIed
VYpok-uccnenosanue "lIposepka

3 TUIOTE3bI: JATbHOCTD MOJIETA MIapHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OO0JIbIIe BhICOTA MycKa"

9 Crpoenue BemectBa. ONbITHI, 1

AOKa3bIBAOIUEC JUCKPETHOC CTPOCHUC




BCIICCTBA

10

11

12

JlabGopaTopHas pabora "OrneHnka quaMerpa
aToMa METOJIOM PsiJIOB (C UCIOJIb30BAHUEM
dotorpadwuii)"

Ypok-uccnenosanue "HabmroneHue
TEIJIOBOTO pacuIupeHus ra3oB. OMbITH MO
OOHapYKEHHIO IEUCTBUS CUIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

JIBmxenue yactuil Beuiecta. uddysus.
BpoyHnoBckoe nBukeHuE

13

Ypoxk-uccnenoanue "Habmonenue u
00BsiICHEHNE OPOYHOBCKOTO JIBUKCHUS H

nuysin"

14

15

16

BzaunmogeiicTBre yacTuIl BEIeCcTBRa:
MPUTSHKEHUE U OTTAJIKUBAHUE
ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJBI

Mexannyeckoe nBuxenue. [1yrs,
TPaeKTOPUs, IEPEMELLIEHUE

17

18

19

PaBHOMEpHOE 1 HEpABHOMEPHOE
nekenne. CKopocTh

HaxoxzaeHue ckopocTy, yTH U BpEMEHU
MIPU PAaBHOMEPHOM MPSMOIMHEHHOM
JIBUKCHHUH

JlaGopatopHnas pabota "Onpeznenenue
CKOPOCTHU PaBHOMEPHOTO JABMKEHUS"

20

['paduku npsMOTMHENHHOTO PAaBHOMEPHOTO




JIBUKCHUS

Pemenue 3agau nmo reme "Pacuer cpeanen

21 |
CKOpPOCTH
JlabopaTopHas pabora "OnpeneneHue

22 CPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIY 1IapUKa M0 HAKJIOHHOM MJIOCKOCTH"

93 OTHOCUTENBHOCTD JIBHKEHUS. CII0KEeHHE
CKOpPOCTE Mpu napaiieIbHOM ABHKEHUN
[Tonmy4yenne u ananus rpauKkoB

24 3aBUCHMOCTH ITYTH ¥ CKOPOCTHU JIBUKCHHS
OT BPEMCHH
Pemenue rpaduueckux 3aaay no teme

25 "Mexanuka. PaBHomepHOE
HpsIMOJIMHEIHOE ABMKEeHKE"

26 SIBrieHre nHepuUK. 3aKOH UHEPLIUHU
B3aumoeiicTBre T Kak MpHYuHA

97 W3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa HHEePTHOCTH TeJla TpU
MOCTYNAaTeIbHOM JIBUYKEHUU

28 VYpok-uccnenosanue "CpaBHEHHE MacC 1O
B3auMOIeHCTBUIO Ten"

29 IImoTHOCTE BemiecTBa

30 JlabopaTtopHas pabota "Onpenenenue
IJTIOTHOCTHU TBEPIOTO Tema"

31 Pemenne 3amau mo Teme ""Macca Tena.
[ImoTHOCTH BemecTBa"

39 Cwmecu u craBbl. [ToBepxHOCTHAS U

JIMHENHAas MIOTHOCTh




[ToaroroBka K KOHTPOJIBHOU paboTE MO
Teme "dusrka — HayKa 0 IpUpoJeE.

33 [TepBoHavabHBIC CBEICHUS 00 ATOMHO-
MOJIEKYJISIPHOM CTPOCHHUHU BELIECTBA.
Mexanuka"

KonrtponsHas padora no reme "®duznka —

34 Hayka o npupoje. [lepponauansHbie
CBeZICHHsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOCHUU BeliecTBa. Mexanuka"

35 Cuna. fBnenue tarorenus. Cuia TsHXKECTH

36 N3o0paxenue cui. Pemenue 3amxad mo
teme "OnpeneneHue CUibl TsokecTu"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tema. U3mepenue cun. J[unamomerp
Ypok-uccnenosanue "HabmroneHue

39 U3MEHEHHUs CKOPOCTH IpU
B3aUMOJCHCTBUU TeN"

40 Pemenue 3anau no reme "Cuna ynpyrocrtu.
Bec tena"

Jlaboparopnast pabota "ONBITHI,

41 JEMOHCTPUPYIOITUE 3aBUCUMOCTh
pacTspkeHus (aeopmaii) NpyKUHbI OT
MIPUJIOKEHHOM CHUJIBI"

42 Cuna tpenus

43 Cnoxenue cuil. PapHosielicTByO1IAsA cUjia

44 Pemenne 3ama4 no teme "CiioKeHHE CHIIL.

PaBHonelicTByromas cuia”




Permtenne 3agaud mo reme "B3anmoiencTeie

45
ten. Cuibl B MeXaHuke"
Pemenue 3anau no reme "Cuia TpeHus".

16 Ypoxk-uccienoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTHU CHIIBI
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"
JlaGopaTopHas padota "OTBITHI,
JTEMOHCTPUPYIOITUE 3aBUCUMOCTH CHJIBI

47 TPEHUS CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapakTepa CONPUKACAIOITUXCS
noBepxHocren"”

48 Permrenne 3agau mo reme "B3aumonencTsue
ten. Cuiel B MexaHuke"

49 KonTponbhas pabota no teme
"BzaumoneiictBue ten"

50 JlaBneHue TBEPIBIX T

51 Ypok-skcnepumenT "Crnocoobl
ompe/ieseHus JaBjIeHus TBepaAoro tena'

50 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJIEHU ra3a OoT TemMrepaTypsl”

53 JlaBneHue XUAKOCTEH U ra30B. 3aKOH
[Tackansa

54 IIHeBMaTH4eCKHE YCTPONCTBA

55 3aBUCUMOCTbD JABJICHUS KHUIKOCTH OT
TITyOUHBI

56 I'mapocraTudeckuii mapamokce

57 Ypoxk-tipoekt "M3yuenue coodmaronmxcs

cocynoB"




VYpoxk-konpepenuus "I mapaBianueckue

58 "
MEXaHU3MBI

59 Vcnonp30BaHue BHICOKHX JIaBJICHUN B
COBPEMEHHBIX TEXHOJIOTHUAX

60 Pemenne 3agau mo teme "JlaBinenue
JKUaKocTu"

61 ATmochepa 3eMiH U IPUIKHBL &
CYIIECTBOBaHUS

62 VYpok-uccnenosanue "l[IposiBienue
neiicTBust atMocepHoro aaBiaeHus"

63 W3mepenue atMochepHOro JaBiaeHuUs.
OmnbiT Toppuueniu
3aBHCUMOCTH aTMOC(EPHOTO JTaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [IpuGops! st
U3MEpEHUsl aTMOC(EPHOIo AaBICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JaBJICHUE HA Pa3JIMYHBIX BBICOTAX

66 BritankuBatomas cuna. 3akoH Apxumena

67 Pemenue 3ana4 no teme "3akoH
Apxumena"
Ypoxk-uccienoBanue

68 "DKcnepuMeHTanbHOe OOHapyKEHHE
JEWCTBUS KUIKOCTH M Ta3a Ha
MIOTPY>KEHHOE B HUX TeJ0"
JlaGopatopHnas pabota "Onpexnenenue

69 BBITAJIKABAIOIIECH CHIIBI, IEUCTBYIOIICH HA
TEJ0, MOTPYKEHHOE B KUKOCTD"

70 [1naBanue Ten




Jlaboparopnas pabota "Hccrnenoanne

71 3aBHCHMOCTH Beca Teja B BOJIE OT o0bema
MOrPY>KEHHOM B KHUJKOCTh 4acTH Tena"

72 Bosnyxomnasanue. [inaBanue cynos

73 Pemrenue 3agaud mo reMme "3akoH
Apxumena. YcioBus 1jiaBaHus ten'
Pemenue 3agau mo teme "JleicTBue

74 KHUJIKOCTHU M raza Ha MOrPY>KEHHOE B HUX
Teno"
VYpok-nipoekt "KoHcTpynpoBaHue

75 apeoMeTpa WIH JIOAKU U ONpeeIeHIE
Ipy30n0JbEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

76 teMe "/laBieHue TBEpAbIX TN, KUIAKOCTEN
1 ra3oB"

77 KonrtponbHas pabora o teme "/laBnenue
TBEPJbIX TEJ, )KUJIKOCTEN U ra3oB"

78 Mexanuueckas padota

79 MoOmHOCTE

80 Pemenue 3anay Ha onpenenenue padboOTh U
MOIIIHOCTH

81 Pabota cuibl TSKECTH U CUJIBI TPEHUS

82 Pemenwne 3anaq mo Teme "PaboTa cuiisl
TSPKECTH U CUJIBI TpeHUs"

83 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BuUBaeMoOM pH NoIbEME O JiecTHULE"

84 [TpocThie MeXaHU3MBI




85

MowmenT cuinsl. IIpaBuino MOMEHTOB

Jlaboparopuas pabota "M3ydenue

86 MpaBWJIa pbIyara Jjisi OJBUKHOTO U
HEMOJIBIYKHOTO 0JI0KOB"

87 "3o0510TOC MPaBUIIO" MEXaHUKHU

88 VYpoxk-tipoekt "lIpoexTupoBanue
MOJIMCIIACTOB € 3aJJaHHBIMU NTapaMeTpamMu”
Ypox-koudepenuus "[IpocTeie

89 MEXaHHU3MBI B OBITY, TEXHHKE, JKUBBIX
opranusmax"

90 Koaddumnment nonesnoro aecTpus
MIPOCTHIX MEXaHU3MOB
Jlaboparopuas pabota "Onpenencaue

91 KII/] mogBM>KHOTO M HEITOABHIKHOTO
6110K0B"

92 Mexannueckas sHeprus. Kunernueckas u
MTOTCHIIMATIbHAS SHEPTHS

03 3aKOH COXpaHEHHSI MEXaHUYeCKON
SHEPTUU
Ypok-3KcriepuMeHT "IKCepUMEHTAILHOE

94 omnpeeNeHue U3MEHEHHSI KHHETHUECKOH U
MOTEHIIUAIBLHON YHEPTHH MPU CKaThIBAHUU
TeJa 0 HAKJIOHHOMU MIOCKOCTH"

o5 [ToaroroBka Kk KOHTPOJILHOU paboTe MO
teme "Pabota u MoImHOCTh. DHeprus"

96 KonTponbhas padota no teme "Pabota u
MOIIHOCTb. DHeprus"

97 PaGora ¢ TekcTamu 1o Teme




"MexaHnuueckoe JBuxeHue"

08 Pabota c Tekctamu o reme "CtpoeHue 1
BemecTna"

99 Pabota c rekctamu o Teme "Cuiibl B 1
npupoxe"

100 Pa§0Ta C TEKCTaMH I10 TevMe "JlaBaeHUE 1
TBEPJBIX TEJ, )KUJIKOCTEH U ra3oB"”

101 Pa6ora ¢ Tekctamu no teme "Oueprus" 1

102 Pabota c TeI'('CTaMI/I o Teme "[IpocTeie 1
MEXaHU3MBI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23




8 KVIACC

KoanuecTBo 4acoB

Nen/m Tema ypoka B KourtpoJabHbie IIpakTuyeckue
cero padoThI padoTshI

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-

1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MTOATBEPK ICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1

3 Mopaenu TBEpIOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSTHUM BEIECTBA
Ypok-koHpepennus "Kpucramindeckue u

4 amopdusie Tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX ajIMa3oB"

5 CMaumnBaHue U KaMWUISIPHOCTbD. 1
[ToBepXHOCTHOE HATSXKEHUE

6 TemmoBoe pacmmpeHne U c)XaTue 1
Tennosoe aemxkenue. Temneparypa 1

8 TemnepaTypHbI€ MIKaJIbI 1

9 BHyTpeHHss sHEprus u cnocoObl €€ 1
W3MCHCHHUS

10 Bunsl Tennonepenaun 1
VYpok-koupepenius "Mcnonp3oBanue

11 TETJIOBBIX CBOMCTB BEIIECTB U MaTEpUAIOB B 1
LeJIsAX dHeprocoepekeHus "

12 KommgectBo TernoTsl. Y aenpHast 1

TCIJIIOEMKOCTh




13

VYpok-uccnenosanue "IIpoBepka runoresbl
JMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIONKA
KHJIKOCTH B TEPMOMETPUYECKOI TpyOKe OT
TemnepaTrypbl"

14

YpaBHEHHE TEIJIOBOTO OanaHca.
TemmooOMeH 1 TEMI0BOE paBHOBECHE. 3aKOH
Hrerorona—Puxmana

15

16

17

Jlaboparopuas padota "Vccienoanme
SIBJICHUS TEINIO0OMEHA TIPH CMEITMBAHUH
XOJIOJTHOM U ropsiueid Boab!"

Pemenue 3anay no teme "TemnooOmeH u
TEIUIOBOE paBHOBecHe"

JlaboparopHas pabdota "Omnpenenenue
KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJIOM
IIPH TEIJIO0OMEHE C HarpeThiM
METaJUIMYECKUM TUIUHAPOM"

18

[InaBnenue u oTBepIeBaHUE
KPUCTAJININYECKHX BEIIECTB. Y J€/IbHAs
TEII0Ta TUIABJICHUS

19

20

21

Pemtenue 3amay nmo teme "[lnaBiaenne u
OTBEPJICBAHNE KPUCTAIUIMUECKHUX TeN"

JlaGopatopHnas pabota "Onpeznenenue
yIeJIbHOM TEIIOTHI MJIaBIeHHs Jbaa"

VYpok-uccnenosanue "CpaBHEHHE NPOLECCOB
TUTABJICHUS KPUCTAIUTMUECKUX Tell U
pa3MATr4YeHUs MPU HarpeBaHUH aMOP(HBIX

TCI

22

[TapooGpa3oBanue U KOHIEHCAITUS.




Hcnapenue

Kuneunue. Y nensHas Temiora
napoodpa3zoBaHus. 3aBUCUMOCTb

23
TEMIIEPaTyphl KUTIEHUS OT aTMoc(hepHOoro
IaBJICHUS

24 Pemenue 3amau o reme "[lapooGpa3zoBanue
" kuneHune"
Ypok-uccnenosanue "OO0bsicHEHNE

25 3aBHCHMOCTH TeMIIepaTyphl KUIIEHUS OT 1
naBiaeHus"

26 HacplleHHbIil 1 HEHACHIEHHBIN Tap.
BiraxxHocTh BO31yXa
BrnaxxHocTts Bo3ayxa u €€ u3MepeHue.

27 Jlaboparopuas pabota "Onpenencaue 0.5
OTHOCUTEIIbHOM BIAXKHOCTU BO3ayXa"

28 Pemenue 3amau mo treme "BnaxxHocTts"
Pemenne 3ama4d u ananu3 cuTyanui,

29 CBSI3aHHBIX C SBJICHUSIMHU UCTIAPEHUS 1
KOHIEHCAIINHU

30 DHeprus TOIMBa. Y IeibHas TEIIoTa
CTOpaHHUS

31 [TpuHIMIIB pabOTHI TETIJIOBBIX JBUTATENEH

39 [TapoBas TypOuHa. /IBurarenb BHyTpEHHETO
CTOpaHHS

33 KIIJI TermmoBoro aBuraress

34 Pemenue 3agau mo teme "KII/I TemnoBoro

nsurarens"




Ypok-koHpepeHmus "TemmoBsie ABUTATETH

3% Y 3al1uTa OKpysXaroieu cpeabl”

36 TemnoBbie MOTEpPH B TEIIOCETSX

37 3aKOH COXpaHEHUsI U MTPEBPALCHHS SHEPTUU
B MEXaHMUYECKUX M TEIJIOBBIX Mpolieccax
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME

38 "TeruioBbie siBiieHUs. M3MeHeHue
arperaTHbIX COCTOSIHUM BemecTna'
KonTponbhas padora no teme "Temnossie

39 sBieHus. Mi3MeHeHne arperaTHbIx
COCTOSIHMI BeriecTa"

40 DnexTpusanus teln. J[Ba poaa 3apsaaoB
Ypok-uccnenosanue "McciaenoBanue

41 CIOCO0OB PA3IMYHBIX BEIICCTB
Ha3JIEKTPU30BBIBATHCA"

42 B3aumMoeiicTBre 3apssKeHHBIX TEIl. 3aKOH
Kynona
Dnektpuueckoe nose. HanpsxEnHocTh

43 anekTprydeckoro nois. [IpuHImn
CYTIEPIIO3UIINH IIEKTPUUECKUX TTOJICH

44 Hocutenu snekrpuyueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [TpoBOAHWKY, TUINEKTPUKH U
MTOJTYTTPOBOTHUKH

47 Ypok-koHpepeHus "IaeKTpu3aus B

HOBCEIHEBHOMN XU3HU"




Pemenue 3ana4 no teme "3aKOH COXpaHEHUS

48 3JIEKTpUYECKOro 3apsaa” L

49 Onekrpuueckuit Tok. Uctounuku 1
ANEKTPUYECKOTO TOKA
VYpoxk-uccnenoanue "Hccienopanue

50 JEHUCTBUS SJIEKTPUUYECKOTO TOJIST Ha 1
MPOBOJHUKHU U JUAJIEKTPUKH"

51 DNEeKTpUYECKHUI TOK B METAJLJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax 1

53 DJIeKTpuyecKas 1ernb 1

54 Cuia Toka. AMriepmeTp 1

55 DnekTpruyeckoe HanpsikeHue. BonbtmeTp 1
Jlaboparopnas padota "COopka u

56 HCIIBITAHUE DJICKTPHYCCKOM IIEeTTH 1
MIOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTD CHJTBI TOKA OT HAITPSKCHHSL. 1
3axon OMa aJis yyacTKa Lenu
Jlaboparopnas pabota "HccrnenoBanue

58 3aBUCHMOCTH CHJIBI TOKA, IPOTEKAIOIIETO 1
gepes pe3nucTop, OT HAPsHKEHUS Ha
pEe3UCTOPE U CONMPOTUBIICHUS pe3ucTopa”

59 DNEeKTpUYECKOEe COMPOTUBIIEHUE. Y IeNIbHOE 1
COTIPOTUBIICHUE

60 JlaGopatopHnas pabota "Onpexnenenue 1
yIIeIHHOTO COMPOTHBICHUS TPOBOTHUKA"

61 Pemenue 3amau mo reme "DiekTpuueckoe 1

CONPOTUBIIEHUE. Y ACIIBHOE CONPOTUBIIEHUE"




62

Pemrenne 3amgaud mo reme "3akon Oma"

63

64

65

IlocnenoBaTenbHOE U napajjicJIbHOC
COCAUHCHU IMTPOBOAHUKOB

JlabGopaTopHas padota "l[IpoBepka nmpaBuiia
CJIOKEHHUSI HAIIPSHKEHUH TTPU
MOCJIeI0BATEILHOM COETUHEHUH JIBYX
pe3uctopoB"

Pemenue 3aia4 no teme

"[TocnenoBarenbHOE U ApAIIEIBHOE
COCAMHEHUS TPOBOJHUKOB"

66

Jlaboparopuas padota "IIpoBepka npaBmiia
JUTSL CHJTBI TOKA TIPH TapajuIeIbHOM
COCAMHEHHUH PEe3UCTOPORB"

67

68

69

Pemenue 3anay Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSTMHEHUS TTPOBOTHUKOB

O/1C u BHyTpEHHEE CONPOTUBIIEHNE
MCTOYHHKA TOKa. 3akoH OMa /17151 TOJTHOM
Lenu

Pemenue 3anau no teme "OJ1C, BHyTpeHHEE
COIIPOTHBIIEHUE UCTOYHHKA TOKA. 3akoH OMma
JUIs TTOJIHOM 1enn"

70

JlabopaTtopHas padota "Onpenenenue IJ1C
Y BHYTPEHHETO CONPOTUBJICHHSI HCTOYHUKA
TOKa"

71

72

[IpaBuna Kupxroga

JlaGopatopnas pabota "IIpoBepka mpaBui
Kupxroga"

73

Ypok-uccnenosanue "M3ydeHue BoIbT-




aMIIEPHBIX XapaKTEPUCTUK HETUHEHHBIX
3JIEMEHTOB"

74

75

Pabota snekrprueckoro Toka. MomHocTb
AIIEKTPUYECKOTO TOKA

JlabGopaTopHas pabota "OnpeneneHue
paboThI U MOLTHOCTH AJIEKTPHUECKOTO TOKA"

76

3akon Jxoyns-Jlenna. Ilorpedurenu
ANEKTpUYECcKOro Toka. KopoTkoe 3ambikaHue

77

78

79

80

Ypok-koHnpepermus "OObsICHEHNE U
IIPHUHIMAIT I[CﬁCTBPISI JOMAaIIHUX
AJIEKTpOHarpeBaTebHbIX TpruOOpoB"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe
"DneKTpuuecKue 3apsabl. 3apsyKEHHbIE TeNa
" uX B3aumoacucTaus. I1ocToOSHHbBIN
AIEKTPUUYECKUN TOK"

KonrtponbHas pabora no Teme
"DnexTpudeckue 3apsasl. 3apsHKCHHBIE Tela
U uX B3aumoaeucTBusl. I1ocTosSHHBIN
AIEKTPUIECCKUN TOK"

IlocTtosiHHBIE MarHUTEL. MarHuTHOE IOJIE
3eMIIi ¥ eT0 3HAaYCHHUE JJIA )KM3HHU Ha 3emite

81

Ypok-uccnenosanue "M3yuenue
MArdvTHOTO ITOJIA ITOCTOAHHBIX MAarHUTOB
MIpH UX 00BEIMHEHUU U Pa3IeIICHUN.
Busyanu3zaiuys mosist HOCTOSSHHBIX MarHUTOB"

82

83

OmneiT Opcrena. MarHuTHoe 1osue
JIEKTPUUECKOTO TOKA

OmngIT AMnepa. MarsuTtHoe I0JIe KaTylIKH €




TOKOM. HpI/IMeHeHI/Ie SJICKTPOMAruuToOB B
TCXHUKE

Cuna Amnepa u onpeeneHue eé

84
HarpaBJICHUs

85 Pemenue 3agau no reme "Cuna Amnepa u
omnpezaeseHue e€ HanpaBiaeHUs"
DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

86 Hcnonb3oBanue anekTpoaBuraTeneii B
TEXHUUYECKHUX YCTPOHUCTBAX U HA TPAHCIOPTE

87 Jlaboparopuas padota "M3ydeHue neiicTBUS
MarHUTHOTO TIOJISI Ha MMPOBOJIHUK C TOKOM"

88 Ypok-koupepenuus "IlpakTruueckoe
MPUMEHEHHUE JICKTPOIBUTaTeIei"

89 JlaGopatopnas pabora "KoHcTpynupoBanue u
u3ydyeHue paboThl JIeKTpoABUraTess"

90 JlabopaTtopHas padota "U3zmepenne KI1/]
AJEKTPOABUTaTEIbHON YCTaHOBKH"

01 OmnbiTel @apanest. 3aKOH 31EKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Ypok-uccnenosanue "McciaenoBanue

92 W3MEHEHUN 3HAaYCHHs U HaNlPaBIICHUS
WHJIYKIHOHHOTO TOKa"

Pemenne 3amau mo teme "3akoH

93 AJIEKTPOMArHUTHON MHIYKIHU. [IpaBuiio
Jlenna"

94 DnexTporerepatop. CriocoOb! MoTydeHHs
AJIEKTPOIHEPTUN

95 VYpok-koH(pepeHus "DIeKTPOCTaHIINH Ha




BO300HOBJISIEMBIX UCTOYHUKA SHEPTHUH.
[Tpo6aemsbl 3xosioruu. ToruBHBIE
3JIEMEHTBI U dJIEKTpoMoOun"

[TonroroBka K KOHTPOJIBHON PabOTE MO TeMe

96 . ; 1
DNEKTPOMArHUTHEIE SIBJICHUS

97 KontposbHas padota "DieKTpoMarHuTHBIC 1
SIBJIICHHS"

08 Pa6ota ¢ Texctamu o TeMe "TernaoBbie 1
SBJICHHS"
Pabora ¢ TekcTamu 1o Teme

99 "DeKTpUIeCKHe 3apsabl. 3apsHKCHHBIE Tela 1
M UX B3aumojeiicTBue"

100 Pab6ota ¢ Texctamu o TeMe "IlocTOSHHBIN 1
AIEKTPUUYECKUN TOK"

101 Pa6oTa ¢ Texctamu o TeMe "MarauTHbIe 1
SABJICHHS"

102 PaboTa ¢ TekcTaMu o TeMeE 1
"OneKTpoMarHuTHasE MHTyKIHUs"

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 22.5




9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

MexaHnueckoe IBUKEHHE.
MarepuanbHas TOUKa.
Crioco6b1 onucanus
MEXAHUYECKOT'O IBUKEHUS

Cucrema orcuera.
OTHOCHUTENLHOCTh
MEXaHUYECKOTO JIBHKECHHUS
BekTopHbIe BETUYNHBI,

orcpanru ¢ BEKTOpaMu,
IMPOCKINU BCKTOPOB

Pannyc-Bexkrop
MaTepUAIIbHON TOYKH,
nepeMeIIeHNe Ha MIOCKOCTH

10

PaBromepHOE
Hpi[MOJIHHCfIHOG JBUXCHUC

Pemienue 3amau mo reme
"PaBHOMEpHOE
IpsIMOJIMHENHOE ABM>KEHUE"

HepaBHoMepHOE
MPSAMOJIMHEMHOE JBHYKEHUE.
Cpenssisi 1 MTHOBEHHAs
CKOpOCTb T€JIa IIPU
HCPAaBHOMCPHOM JIBUKCHUN

JlaGoparopHas paboTa
"Onpenenenue cpenHen
CKOPOCTH CKOJIb)KEHUS
OpycKa WIN ABHXKEHHS
mIapuKa o HakJIOHHOM
IJI0CKOCTH"

PaBHOyCKOpEeHHOE
IPSIMOJIMHEMHOE IBUKEHUE.
Yckopenue

CxkopocTh
PaBHOYCKOPEHHOTO
IIPSAMOJIMHEMHOTO
nBwkenus. ['papux
CKOPOCTH




11

12

Pemenue 3agau no reme
"CKopocCTh
PaBHOYCKOPEHHOTO
MPSAMOJIMHEITHOTO
nBmxeHus"

[Iepememenue npu
PaBHOYCKOPEHHOM
IPSMOJIMHEHHOM JIBUKEHUHU

13

JlaGopaTtopHnast pabota
"OmnpeneneHne yCKOpeHus
TeNa MPU PaBHOYCKOPSCHHOM
JBUKCHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

14

Pemenue 3agau no reme
"Ilepemelienue npu
PaBHOYCKOPEHHOM
MPSMOJIMHEITHOM
nBMKeHun"

15

16

17

18

JlaGopaTtopHnast pabora
"UccnenoBanue
3aBHUCUMOCTHU IIYTHU OT
BPEMEHHU MPU
PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HaualbHOM
ckopocTH"

I'padpuueckas
UHTEpIPETALNs YCKOPEHUS,
CKOpPOCTH, IPOHJIEHHOTO
IIyTHU U NIEpEMELIEHUs IS
MPSAMOJIMHEMHOTO IBUKEHUS

Pemenue 3anau no teme
"I"'paduueckas
MHTEPIIPETALNS YCKOPEHUS,
CKOPOCTH, IIPOMIEHHOIO
IyTU U TIEPEMEIIEHUS IS
PSIMOJIMHEMHOTO
JBUKEHUS"

Yckopenue cBOOOIHOTO
najgeHus. OneiTel ["amunes

19

Pemenue 3agad mo reme
"YckopeHnue cBOOOTHOTO
nagenus”




20

JIBu>keHUE Tena,
OpOIIEHHOTO 10T YTJIOM K
TOPU30HTY

21

Pemenue 3agau no reme
"JIBuKeHue Tena,
OpOILEHHOTO MOJ YIJIOM K
ropu30HTY"

22

JlaGopaTtopHnast pabora
"UccnenoBaHue ABUKEHUS
TeNa, OPOIIEHHOTO MO/
YIJI0M K TOPU30HTY"

23

24

25

Penrenue 3amau mo reme

" JIBr>KeHUE 10 ACHCTBUEM
YCKOPEHHSI CBOOOTHOTO
nageaus”

I[BI/I)KCHI/IG IO OKPYKHOCTU

JInnelinas u yrinosas
CKOPOCTb, IIEPUOJL ¥ YaCTOTa

26

27

28

29

30

CKopocCTb U yCKOpPEHHE ITPU
JABVIKCHUU 1O OKPYKHOCTHU

Pentenue 3amad 1mo reme

" JIBMKEHHUE 1O
OKpy>kHOCTH"
VYpok-koHpepeHuus
"Pacno3HaBanue u
npuOIIKEHHOE OMTUCaHHe
pa3IMYHBIX BUJIOB
MEXaHUYECKOTO ABMKEHUS"

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"MexaHn4ecKkoe IBHKSHHUE
1 CIIOCOOBI €ro onucaHus"

KonTponbHas pabora no
TeMe "MexaHHn4uecKoe
JIIBIYKEHHUE U CIIOCOOBI €0
onucanus"

31

ITepBeiit 3akoH HproToHA.
Bexkrop cuiibl

32

33

Bropoii 3akon HeroToHa.
PaBHOElicTBYIOIIASA CHITa
Tpernii 3akoH HproTOHA.
Cynepno3unust cui




34

Cuna ynpyroctu. 3akoH
I'yka

35

36

37

38

Pemrenue 3agad mo reme
"Cuna ynpyroctu"

JlaGopaTtopHnas pabota
"UccnenoBanue
3aBHCHUMOCTH CHJIBI
YIIPYTOCTH, BO3HUKAIOLICH B
NpPYKUHE, OT CTETICHU
neGopManuu NpyKUHb"
Cuna TpeHus.
Koadduruent tpennst

JlaGopaTopHas pabota
"Onpenenenue
koa(durmenTa TpeHus
CKOJIb)KeHUA"

39

40

JlaGopaTtopHnast pabora
"UccnenoBanue
3aBUCHMOCTH CHJIbI TPEHUS
CKOJIB)KEHHUS OT CHIIBI
HOPMAaJILHOIO JaBJiIeHUS"
JBr>xeHue ten no

OKPY?KHOCTH 110 ﬂeﬁCTBHeM
HCCKOJIbBKHX CHJI

41

42

3axoH bepnymiu u
MOIbEMHAS CHJIA KPbLIa
VYpok-koHpepeHuus
"CoBpeMEHHbBIE
JIeTaTeIbHBIC alapaThl,
CyJia Ha TIOJBOTHBIX
KPBUIbSX, aHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOHIISIX.
JIBukeHue moeszaa Ha
MarHuTHOM noayuike"

43

44

45

Cuna TsKeCTH 1 3aK0H
BCEMHPHOTO TATOTCHUS
JIBU>KEeHUE TeT BOKPYT
TPaBUTAIMOHHOTO IICHTPA.
IlepBasg kocMHuueckas
CKOpPOCTh

HesecomocTs u nieperpysku

46

PaBHOBECHE MaTepHUaIbHOM




TOYKH. AOGCOIIOTHO TBEPOE
TEJIO

47

48

49

MowmenT cusl. [IpaBuio
MOMCHTOB

Ypok-uccienoBanue
"OnpeneneHue neHTpa
TSDKECTH Pa3InuHbIX Ted"
Nmnynec tena. 3meHenue
uMmnyiabsca. UMIynbc cubl.

VYnpyroe u Heynpyroe
B3aUMOJICUCTBHE

50

3aKOHBI U3MEHEHUS U
COXpaHEHHS UMITYJIbCa

o1

52

53

PeaxkTuBHOE NBUKEHUE

Pemenue 3amay no Teme
"3aKoH coxpaHeHus
uMmnynsca. PeaktuBHoe
nBIKeHne"

Mexanunueckas padota u
MOIIIHOCTb

54

55

PabGota critbl TSDKECTH, CHITBI
YOPYTOCTH U CUJIBI TPEHUS

JlaGoparopHas paboTa
"OnpeneneHue paboThI
CHUITBI TPEHUS TIPU
PaBHOMEPHOM JBM)KEHUHT
TeJIa MO TOPU30HTAIBLHON
noBepxHoctu"

56

57

58

59

CBs13b SHEpruu U paboThI

JlaGoparopHas paboTa
"OnpeneneHue paboThI
CHJIBI YIIPYTOCTH NIPH
noaAbEME Ipysa ¢
UCTIOJIb30BaHUEM
HETIOABIKHOTO U
IMOABMKHOTO OJIOKOB"

IloTenunanbHas OHCPIUia

Kunernueckas sneprus.
Teopema 0 KWUHETUYECKOM
SHEPruu

60

3aKOH U3MEHEHUA U




COXpaHEHUsI MEXaHUYECKOU
JHEPruu

61

Pemenune 3amad mo Teme
"3aKOHBI U3MEHEHUS U
COXPAHEHHUSI MEXaHUYECKOU
sHepruun”

62

63

64

65

66

67

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"BzaumonaciicTBye TEII.
3aKoHbI coXpaHeHus"

KoHnTtposbhas padoTa mo
TeMme "B3auMoneiicTBue TEN.
3aKoHbI cOXpaHeHus"

KonebarenpHoe IBHKEHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJICOaHUH: TIEPHO/I,
4acToTa, aMIUTUTYAa

MaremaTtuueckuii u
NPYKUHHBIA MasiTHUKH.
JlaGopaTtopHnas pabota
"UccneqoBanue
3aBUCHMOCTH TIEpHO/Ia
KoJIeOaHUH Tpy3a Ha HUTH
OT JUIMHBI HUTH"

JlaGoparopHas paboTa
"HccnenoBanue
3aBHCUMOCTH TIEPHOA
KoJie0aHUM MPY>KUHHOTO
MasTHHKA OT MaccChl rpy3a”

FapMOHI/ILIeCKI/Ie KoJieOaHMs

0.5

68

JlaGopaTtopHnast pabota
"N3MepeHune yCKOpeHus
cBOOOAHOTO MageHUs"

69

3aryxarolye KojaeoaHusl.
BoinyxxaeHHble Kose6aHusl.
Pe3onanc

70

71

[IpeBpaiienue sHepruu npu
K01e0aTeIbHOM ABUKEHUH

Ypok-uccnenoBanue

"ITpoBepka HE3aBUCHMOCTH
nepuoJia KojebaHuii rpysa,
[IOJIBELLIEHHOTO K JIEHTE, OT




Macchl Ipysa”

72

73

74

75

MexaHandecKkye BOJHEI:
MMPOAOJBbHBIC U ITOIICPCUYHBIC

CBolicTBa MEXaHUYECKUX
BOJIH. J[JTMHA BOJHBI U
CKOPOCTB €€
pacrpocTpaHeHHUs

Ypok-uccienoBanue
"HabGnroneuue
uHTEephEpPEHITUU 1
IudpaKIy BOJIH Ha
MMOBEPXHOCTH BOJIbI"
VYpok-koH(pepeHus
"MexaHH4eCcKHe BOJHEI B
TBEPJIOM TEJIE.
CelicMudyeckue BOJHBI"

76

3Byk. Pactipoctpanenue u
OTpaKEHHE 3BYKa

77

78

79

80

Pewenne 3anau o reme
"3ByK”
Ypok-uccrnenoBanue
"DKCIIepUMEHTAIbHOE
orpezieNieHue TPaHuI]
YaCTOTHI CIIBIIITUMBIX
3BYKOBBIX KoJieOaHui"

I'poMKOCTB 3ByKa 1 BbICOTA
TOHA. AKYCTHYECKH
pPE30HaHC.

Ypok-uccnenoBasue
"Habmronenue u
00BsICHEHUE aKyCTUYECKOTO
pe3onanca”

81

82

WNHuppa3Byk u ynpTpasByK.
Kondepennus
"Ucnonp3oBanue
yIIbTPa3ByKa B
COBPEMEHHBIX
TEXHOJIOTHAX"

SJ'ICI(TpOMaI‘HI/ITHOC IIOJIE U
SJICKTPOMArduTHBIC BOJIHBL

83

CaoiicTBa
AIEKTPOMArHUTHBIX BOJTH




84

85

86

Ypoxk-koHpepeHuus
"[MIkana 3meKTpOMarHUTHBIX
BoJIH. Mcnionbp3oBanue
AIEKTPOMArHUTHBIX BOJIH
JUTSL COTOBOM CBSI3H.
Paagunonokanus.
Kocmuueckas cBssp "

Penrenue 3ama4d Ha
OTIpEeJICTICHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHON
BOJIHBI

:‘)J'IGKTpOMaFHI/ITH as

npupoa cera. CKOpocTh
cBeTa

87

BoiHOBEIE CBOICTBA CBETA:
uHTEepEepeHIHs U
nudpakus

88

89

90

JlydeBas mojiesnb cBeTa u
reOMETpUYECKast ONTHKA.
Hcrounuku cBeta

[Ipsamonuneitnoe
pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsl

3aKOH OTpa)KE€HUs CBETA.
ITimockoe 3epkano

91

[TocTpoenue n3obpaxkeHui,
c(hopMUPOBAHHBIX 3€PKATIOM

92

93

94

95

ITpenomnenue cBera. 3aKoH
IPEJIOMIIEHUS CBETA.
[TonHoe oTpakeHue cBeTa.

JlaGoparopHas paboTa
"UccnenoBanne
3aBUCHUMOCTH yTJja
MIPEJIOMJIEHUS OT YTJia
MajJIeHUsI CBETOBOTO JTy4ya Ha
TpaHUIIEC «BO3IYX-CTEKIO»"
Ypok-uccienoBanue
"AHanu3 u 00bICHEHHE
ONTHUYECKOTO MHUpaKa"
VYpok-koHpepeHuus
"Hcnonp30BaHue IOTHOIO
BHYTPEHHETO OTPAXKEHUS:




CBETOBOJIBI,
ONTHKOBOJIOKOHHAS CBA3L"

96
97

JIvH3a, X0 nydei B JIMH3E

dopmyiia TOHKON JIMH3BI

98

JlaGopaTtopHnast pabora
"Onpenenenne HOKyCHOTO
paccTosSHUS U ONTUYECKON
CHJIBI COOMPAFOIIICH JTMH3BI"

99

[Tomyuenne nzo0pa>keHmii ¢
MIOMOIIIBIO COOMpArOIIeH U
pacceuBaroLIEn JIUH3

100

Ypok-koHbepeHus
"Ilpunnuun neicTBus
ONTHYECKUX MPUOOPOB
(MHMKpOCKOII, TEJIECKOTI,
doroanmapar)"

101

102

103

104

105

['na3 xak onTuyeckas
cucreMa. biam3opykocts u
JAJIbHO30PKOCTh

Paznoxenue 6enoro cBeta B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpaTbHbIX
uBeToB. Jlucnepecus cBera
YpOoK-IIpaKTUKYM
"HaOnroneune u
00BSICHEHUE OIBITOB O
paslioxeHuto 0eIoro cBeTa B
cnektp. [lonydyenue 6enoro
[[BETA TPU CIIOKCHHUH
IBETOB"

Omnsitel Pesepdopaa u
TUTaHETapHast MOJIENb aTOMa

IToctynatel bopa. Moneins
aroma bopa. Mcniyckanue u
MIOTJIOILIEHUE CBETA ATOMOM.

106

KBanTel. JIunelyaToie
CIIEKTPBI

107

108

YpOK-IIpaKTUKYM
"HaOaroieHue CIUIONIHBIX U
JIMHENYaThIX CIIEKTPOB
U3ITyYeHUs U UCITycKaHus"

PagnoakTuBHOCTE. Anb(da-,




Oera- 1 TaMMa-U3ITydeHUs

109

110

CrtpoeHne aTOMHOTO spa.
Hyxnonnas mozeins
aTOMHOTO s7pa

PagnoakTuBHEBIE
npeBpaiieHus. M3oTormsl

111

[Iepuon nmonypacnana

112

VYpok-koHpepeHus
"JleficTBUE paAOAKTUBHBIX
W3JIyYEHUI Ha )KUBbIE
OpraHU3MBbI. 3alluTa OT
PaAMOaKTUBHOIO
u3iydeHus"

113

114

115

116

Snepuble peakuuu. 3aKOHBI
COXpaHEHHUS 3apsiIOBOTO U
MacCcOBOI'0 YHCET

DHeprus CBA3M aTOMHBIX
snep. CBsi3b MacChl U
SHEPrUU

Pentenue 3amad mo reme
"SnepHbie peaKuu.
OHeprus cBa3u"

Peaknmu cuHTE3a U ACICHUS
anep. IcTouHuKM 3Heprun
Connna u 3BE37

117

VYpok-koHpepeHus

"SI nepHast SHEpreTuKa.
DKoJ0oru4ecKue npooIeMbl
AJIEPHON PHEPIETUKU "

118

IToaroroBka Kk KOHTPOJIBHOU
pabore no Teme "Konebanust
1 BoJIHEI. CBETOBLIE U
KBaAHTOBLIE sIBIeHUSA"

119

KonTponbhas pabota no
teMme "Konebanus 1 BOJHEI.
CBeTOBBIE U KBAHTOBBIE
aBIeHUS"

120

121

Pemenue pacyeTHbIX 1o
TeMe "MexaHnueckoe
nBrokenue"

Pemienne PACUCTHBIX U
Ka4C€CTBCHHBIX 3a14a4 I10




Teme "B3auMoneiicTBue

TCII

122

Pewenne pacyeTHbIX U
KAaueCTBEHHBIX 3a/a4 110
TeMe "3aKOHbI COXPAHEHUS
SHEPruM U nMIlyibca"

123

124

125

JlaGopaTopHbie pabOTHI 1O
teMe "MexaHuueckoe
nBmKeHne"

JlaGopaTopHbie pabOTHI 1O
TeMme "B3auMoneiicTBue

TCII

JlaGopaTopHbie paboThI 1O
teme "IIpocTthie
MeXaHUu3Mbl"

126

Pemenne pacdyeTHsIX U
KauyeCTBEHHBIX 3a71a4 110
teme "TemnoBsie nmporecch”

127

128

129

130

131

Pemenne pacdyeTHsIX U
KaueCTBEHHBIX 33/a4 110
teme "BnaxHocTs"

Pemrenne pacyeTHBIX U
KaueCTBEHHBIX 3aJ1a4 110
teme "KIIJ TeruioBsIx
nsuraresei”

Pemienne pacueTHbIxX U
KauyeCTBEHHBIX 3aJ1a4 110
TeMe "3aKOHBI IOCTOSTHHOTO
TOKa"

Penienune pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 MO
teme "KIIJ]
3JIEKTPOYCTaHOBOK"
JlaGopaTopHbie paboTHI IO

TeMme "3aKOHBI TOCTOSHHOT'O
TOoKA"

132

JlaGopaTopubie paboTHI 1O
TeMme "CBeTOBBIE IBICHUS"

133

134

Pabora ¢ TekcTamu 1o Teme
"3aKOHbBI COXpaHEHUs B
MexaHuke"

Pabora ¢ TekcTamu 1o Teme




"Konebauus v BOJIHBL"

PaboTa ¢ TekcTaMu Mo TeEME

135 1
"CBeToBbIC SABICHUS"
PaboTa ¢ TekcTaMu 110 TEME
136 "KBanToBas u simepHas 1
¢buzuka"
OBIIEE KOJIMYECTBO YACOB 136 245

I10 ITPOTPAMME







		2024-01-29T12:36:45+0400
	00df320ac216521497
	Кильдюшкин В.М.




