DenepanbHas padoyas nporpamMmma
0 y4eOHOMY npeaMeTry
"duzuka'

(Yyriy0JieHHBbI YPOBEHB ).



DenepajgbHasi  padouyasi mnporpaMmMa mo ydyeOHomy mpeamery ''®dusuka'
(Yriy0JieHHbIH YPOBEHb).

1. ®enepanbHas padouas nporpamma 1o ydeoHomy mpeamery "dwuszuka" (yriayOaeHHBIH
ypoBeHb) (mpenmeTHas obaacts "EcTecTBeHHO-Hay4HbIE MpeaMeThl") (Jlajiee COOTBETCTBEHHO -
nporpamMma 1o ¢usuke, Gpu3nka) BKIIOYAET MOSCHUTENbHYIO 3aIUCKY, COAEp)KaHUE OO0y4YeHHs,
IUTAHUPYEMBIE PE3yJIbTaThl OCBOSHHS IPOTPaMMBI IO (PU3UKE.

2. llosicHuTeE/ILHASA 3aNIMCKA.

2.1. IlporpamMma 1o ¢u3MKe Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs COCTaBleHa Ha
OCHOBE IOJIOKEHUH 1 TpeOOBaHUN K pe3ysIbTaTaM OCBOEHHs Ha yIiyOJIEHHOM ypOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexacraBieHHsix B OI'OC OO0, a Takke ¢ yderom
(benepanbHOi paboueil mporpaMMbl BOCHUTAHHMA M KOHLENIMM IPENOAAaBaHUs Yy4eOHOro
npenMmera "®uzuka'.

2.2. CopeprxkaHue NporpamMmbl 10 (U3UKE HANPABIEHO Ha YAOBJIETBOPEHHUE MOBBIIIEHHBIX
3arpocoB 0OYYAIOUIMXCS, CTPEMSIIUXCS K 0ojee TIIyOOKOMY OCBOCHHMIO (DM3MYECKHX 3HAHUH, U
Ha (opMupOBaHME €CTECTBEHHO-HAYYHOM TI'paMOTHOCTH oOydarouuxcs. B mporpamme mo
¢u3nKe yUUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTrO mpeamera B peanmsanuu TpedoBanuit ®I'OC
OOO k muaHUpyeMbIM JMYHOCTHBIM M METAlpPEIMETHBIM pe3yjbTaTaM OOY4YeHHs, a TakkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB HAa YpPOBHE OCHOBHOI'O
o0mero oOpa3oBaHUsI.

2.3. IlporpamMMa mo ¢U3MKE YCTaHABIMBAET paclpe/eieHue ydeOHOTro MaTepuaia o
rogaMm oOyuyeHus (1O Kiaccam), MpeiaraeT MPUMEPHYIO0 MOCIEI0BATENbHOCTh U3YyUCHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUA MPEAMETHOIO COJEpKaHUS U Y4yeTe BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.

2.4. Ilporpamma mo ¢Qusuke pazpaboTaHa C LENBIO OKa3aHUS METOJAWYECKOH MOMOIIH
YUHUTEI0 B CO3/IaHUU paboyeil mporpamMmsbl 110 y4eOHOMY MpeIMETY.

2.5. ®usuka SBISETCS CHUCTEMOOOPA3YIOIIUM JUISl €CTECTBEHHO-HAayYHbIX Y4YEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XUMHEH, Onosioruel, acTpoHoMuel U gusndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-
Hay4YHYIO0 KapTUHY MHpa, MpelocTaBiseT HauOojiee sCHble 00paslibl MPUMEHEHHs] HAay4YyHOI'O
METO/1a TO3HAHMSI, TO €CTh CII0C00a MOJIy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

2.6. OnHa W3 THaBHBIX 3a7a4  (U3MYECKOro 0Opa3oBaHUS B CTPYKType OOILIero
o0pa3oBaHUsl COCTOMT B ()OPMHUPOBAHMM €CTECTBEHHO-HAyYHOH T'PaMOTHOCTM M MHTEpeca K
HayKe y 00y4aronmxcsl.

N3yyenne ¢us3nkn Ha yriayOJIeHHOM YpOBHE NPEIIOJiaraeT YBEPEHHOE BIAJICHUE
CJICAYIOUIMMH KOMIIETEHTHOCTSIMHU, XapaKTePHU3YIOLUIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

HAYYHO OOBSICHATH SIBIICHUS;

OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHNUS;

MHTEPIPETUPOBATh JIaHHBIE M HMCIOJb30BaTh Hay4yHbIE J0KA3aTeNbCTBA AJI MOJyYEHUs
BBIBOJIOB.

2.7. llenn uzydenust GU3NKKA HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OINpPEICIICHBI B
KOHIICTIIIUM TIpernojiaBaHus yueOHoro mnpeamera "®dusuka" B 00pa3oBaTeIbHBIX OpPraHU3AIUAIX
Poccuiickoit @enepaiuu, peain3yonux OCHOBHbIE 00111€00pa30BaTEIbHbBIE MTPOTPAMMBI.

2.8. lHenu nzyuenust pu3nku Ha yriayOIeHHOM ypOBHE:

pa3BUTHE HHTEpeca M CTPEeMJICHHsI OOyYarolmMXcsi K HAyYHOMY M3YUYEHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJICTaBICHUM O HAyyHOM METO/A€ TMO3HaHuiA U  (OpMHUpPOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yUEHHUsI OCHOB CTPOEHUS
MaTepuy U pyHJaMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dbopMupoBaHUE YMEHUM NMPUMEHATh (GU3NYECKUE 3HAHUS U HAy4yHBIE OKA3aTEeNbCTBA IS
OOBSICHEHUS OKPY KAIOIIUX SBJICHUH;

(dhopMHpOBaHUE MTPEICTABICHUH O poJid (PU3UKH JUISl pa3BUTHSI IPYTHX €CTECTBEHHBIX HaYK,
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TEXHUKHU U TEXHOJIOTHil;

pa3BUTHE TIPEICTAaBICHHA O BO3MOXHBIX cdepax Oyaymedt mpodecCuoHaTbHOM
NESTENIbHOCTH, CBSI3aHHOM C (U3MKOW, MOJIrOTOBKAa K JAajbpHeiilieMy OOy4eHHI0O B 3TOM
HaIpaBJICHUU;

(bopMUpOBaHHE TOTOBHOCTHU K JajbHEHIIeMy U3yYeHUIO (U3UKHU Ha YIIIyOJIEHHOM ypOBHE
B paMKax COOTBETCTBYIOIIMX Mpoduieir 00yuyeHus Ha ypOBHE CPEeTHETO 001Iero oopa3oBaHusl.

JlocTukeHne HSTUX LeJed mporpamMmbl MO (QHU3MKE HAa YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICAYIOUINX 3a/1a4:

puoOpeTeHnue 3HAHUI O JMCKPETHOM CTPOEHUHU BEIIECTBA, MEXAHUYECKUX, TEIJIOBBIX,
DJIEKTPOMATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

MpHoOpeTeHne yYMEHUN aHAIU3UPOBATh U OOBACHATH (U3MYECKUE SIBICHUS Ha OCHOBE
U3yYEHHBIX (PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHUE METO/IOB PELICHUS PACUETHBIX M KaueCTBEHHBIX 33/1a4, TPEOYIOUINX CO3/1aHUs U
UCTIOJIb30BaHUST (PU3MUECKUX MOJENEH, BKIIOYas TBOPYECKHME MU MPAKTUKO-OPHEHTHUPOBAHHBIC
3a]a4u;

pa3BUTHE HCCIENOBATEIbCKIUX YMEHUH: HAOMIONATh SIBICHUS W H3MEPSTH (U3UUECKHE
BEJIMYMHBI, BBIBUTATh TUIMOTE3bl U MpeajaraTth SKCIEPUMEHTaIbHbIE CIIOCOOBI UX MPOBEPKH,
IUIAHUPOBAaTb M IPOBOJUTH OIBITHI, AIKCHEPUMEHTAIbHBIE HCCIEAOBAHUS, aHAIU3UPOBAThH
MOJTy4YeHHbIE JaHHBIC U MPOBOJIUTH BHIBOIBI;

OCBOGHHE TIPUEMOB paboThl ¢ wuHpoOpMammel (HU3NIECKOTO COJNEPKAHUS, BKIIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JIOCTIKEHUAX (U3MKK, HHTEpHpeTanuss U KPUTHUECKOE
OlLICHUBaHKE NHPOPMALINH;

3HaKOMCTBO cO cepamu mpodecCHOHATBHON AEATEIbHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NIECKOIN HAYKH.

2.9. OOmiee 4MCIO YacoB, PEKOMEHIOBAHHBIX AJS M3ydeHUs (PU3MKU Ha YriayOJeHHOM
ypoBHe, - 340 yacoB: B 7 kiacce - 102 gaca (3 gaca B Henento), B 8 kiacce - 102 yaca (3 yaca B
Henenw), B 9 kimacce - 136 yacoB (4 vaca B Henmenmto). Ilpu 3ToM u3 00s3aTeabHON YacTh
y4eOHOro IjiaHa BelJeNseTcs: B 7 Kiacce - 68 yacoB (2 yaca B Hezlento), B 8 kiacce - 68 yacos (2
yaca B HeZlento), B 9 kiacce - 102 yaca (3 gaca B Hefemio).

[IpennaraemMslil B mporpamMMe 1no (Gpu3uke rnepevyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCSA PEKOMEHAATENIbHBIM, YUUTEIb JieflaeT BHIOOp MPH MPOBEACHUN Ja00paTOPHBIX padoT U
OTIBITOB C YYE€TOM MHJIUBUIYaJIbHBIX OCOOEHHOCTEN 00y4arOIUXCs, CIIUCKA SKCIIEPUMEHTAIIbHBIX
3aJJaHMi, IpeIaraeMbIX B paMKax OCHOBHOT'O I'OCYJTapCTBEHHOI'O 3K3aMeHa 1o (U3HKe.

3. Conep:xanue o0y4enusi B 7 Kiacce.

3.1. ®u3uka u ee poJib B MO3HAHUU OKPYIKAIOIIETO MHPA.

®dusmka - Hayka O Mpupoje. SIBIeHHUs MPUPOBI (JIIEMEHTHI COJEp)KaHUs, BKIIIOYAIOIINE
MEXIpEAMETHbIE CBsI3U). DU3nMUecKUe SBICHUS: MEXaHUYECKHUEe, TEIJIOBbIE, JJIEKTPUUYECKUE,
MarHMTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeNWUYMHBL. Pa3zMepHocTh. Enununel ¢usnueckux BenuuuH. W3mepenue
¢usnueckux BeaMuuH. OTanoHbl. Pusnueckue mnpubopel. llena npenenus. IlorpemHocTs
n3mepennii. IlpaBmma Oe3omacHoro Tpyaa mpu padbore ¢ J1abopaTOpHBIM O00OpPYIOBAHUEM.
MexnyHapoaHas cuctema ennHul. IlepeBoa BHecHCTEMHBIX eMHUL B eAMHULIBI CH.

Kak ¢u3uka m apyrue ectecTBeHHbIE HAayKH H3ydaloT NMpupoay. EcTecTBeHHO-HayuHBIH
METO/ TMO3HaHMA: HaOJIIOJeHHE, IOCTAaHOBKA HAY4YHOTO BOIPOCA, BBIIBHKEHHE THUIIOTE3,
HKCIIEPUMEHT IO TMPOBEpKE THMOTe3, OOBbsCHEHHEe HabmogaeMoro spieHus. OmnucaHue
(bU3NUeCKUX SIBICHHUH C TTOMOILIBIO MOJETIEH.

3.1.1. lemoHCTpanuu.

MexaHnueckue, TEMI0BbIE, JIEKTPUUECKUE, MaTHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

Ouznyeckue NpuOOpPHl U Mpolenypa NPSMbIX H3MEPEHUN aHAJOTOBBIM U LUGPOBHIM
npubOpoM.

3.1.2. JlTabopaTopHbie paOOThI U OTBITHI.



Omnpenenenre UeHbI JeNIeHUs MIKAIbl H3MEPUTEIHLHOTO MpHoopa.

N3mepenue paccTosHUN.

N3mepenue miomaau u oobema. Metos majieTku.

N3mepenue BpeMeHHU.

N3mepenue o6beMa KUAKOCTH U TBEPIOTO Tea.

Omnpenenenne pasmMepoB ManbIx Tel. MeToa pa1oB.

[IpoBenenue wucciaenoBaHus IO TMPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETa MIApUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIIE, YeM OOJIbIle BHICOTA ITyCKa.

3.2. IlepBoHauanbHbIE CBEJCHUS O CTPOCHUH BEILIECTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMbITHI, TOKA3bIBAIOLINE
JTUCKPETHOE CTPOCHHE BELIECTBA.

JIBukeHue dactul BellecTBa. CBS3b CKOPOCTH JBMXKEHHS 4YaCTUL[ C TEMIIEPaTypOU.
bpoynoBckoe aBmxenue. [uddysus. BzaumopeiicTBue dYacTuIl BElIECTBA: MPUTSIKEHHE U
OTTaJIKUBAHUE.

ArperatHble  COCTOSIHHSI ~ BEIIECTBAa: CTPOCHHME Ta30B, IKHAKOCTEH U  TBEPIbIX
(kpucTayinyeckux) Teia. B3auMocBsA3b MeXJy CBONCTBaAaMHM BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

3.2.1. JlemoHCTpanuu.

HaGirotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

HaGnronenue sBneHwid, OOBACHSIIOMMXCS NPUTSDKEHHUEM WM OTTAJKMBAHHUEM YaCTHI
BEIIIECTBA.

3.2.2. JIJabopaTopHbIe pabOTHI M OIBITHI.

Ornenka AuaMerpa aToMa METOI0M PSJIOB (C UCIONIb30BaHUEM (oTorpaduii).

OmnbITH IO HAOTIOIEHUIO TETUIOBOTO PACIIMPEHHS Ta30B.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKECHHUSL.

3.3. JIBmkeHue U B3aUMOJICUCTBHE TEIL.

Mexannueckoe nBuxkeHue. IlyTe u nepememieHune. PaBHOMeEpHOE M HEpaBHOMEPHOE
neiwkeHne. CBOOOTHOE MaJeHWE Kak IMPUMEpP HEpaBHOMEPHOrO JBHKEHHS Tel. CKOpOCTh.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIB>KEHUH. Pacder myTu u BpeMEeHU JABUKEHUSI.

I'paduku 3aBUCHMMOCTEl BENWYMH, ONUCHIBAIOIIMX JABMKeHUEe. OOmme noHATHA 00
OTHOCHUTEJIBHOCTH JBMXKeHMS. CII0)KEHNE CKOPOCTEN JUIsl TEJ, IBUKYILUXCS TapaJlJIeNIbHO.

SBnenne wHepuuu. 3aKOH HWHEpIWHU. B3anMozeiicTBME Ten Kak NMpUYMHA W3MEHEHUS
CKOpPOCTH JABWXEHUs Tel. Macca Kak Mepa MHEPTHOCTU Tella B MOCTYMATEIbHOM JBHKEHHH.
[TnotHOCTH BemiecTBa. CBsI3b MIIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00BbeMa BEIIECTBA.
Cwmecu u criiaBbl. [ToBepXHOCTHAS 1 TMHENHAS IIOTHOCTb.

Cuna kak xapakTepucTHKa B3aumopeictBus Ten. Cuia ynpyroctd M 3akoH [yka.
N3mepenne cuibl C MOMOIIBK JHHAMOMETpa. SIBI€HHE TATOTeHUs W cuia TsbkectH. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec rtema. HeBecomocTs. CnojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsMoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHe CKONIbKEHUS U TPEHUE MOKOS,
BA3KOE TpeHHe. TpeHue B IpUpoJie U TEXHUKE.

3.3.1. JlemoHCTpanuu.

Habmtoienne MexaHn4eckoro JBUKEHUS Teja.

N3mepenune ckopocTy NPSIMOIMHENHOTO ABMYKEHUS.

Habntoienue siBieHUs] HHEPIH.

HaGmtoneHue u3MeHeHus: CKOPOCTH MTPU B3aUMOJICHCTBUN Tedl.

CpaBHeHHE Macc MO B3aUMOICHCTBHUIO TE.

CrnosxeHue cuil, HapaBJIEHHBIX 110 OJHON MPSIMOH.

3.3.2. JlabopaTopHbie paOOThI U OTBITHI.

OmnpeneneHne CKOPOCTH PABHOMEPHOIO JBWXKEHMs (LIapuKa B JKUIKOCTH, MOJAEIU
ANMEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).



OmpeneneHne cpeaHEd CKOPOCTH CKOJBXKEHHsS Opycka WIM IIapuka 10 HaKJIOHHOM
IJIOCKOCTH.

OrnpeneneHre MmI0THOCTU TBEPAOTO Tea.

OmnbITH, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHHs (aedopManuu) HpyKUHBI OT
MPUIIOKEHHOM CHIIBI.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT CUJIbI 1aBJICHUS U
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

3.4. JlaBiieHue TBEPbIX T, )KUJIKOCTEU U ra30B.

3.4. Paznen 4. [laBneHue TBEpbIX TEJ, )KUJIKOCTEH U ra30B.

Hanenue. Cuna nasienus. CrocoObl YMEHBIIIEHUSI U YBEJIMYEHUS JaBieHus. JlaBieHue
ra3a. 3aBUCUMOCTb JIaBJIEHUS ra3a oT oObeMa u Temmeparypsl. [lepegaua naBieHust TBepAbIMU
TEJIaMH, KUAKOCTAMHU U razamu. 3akoH [lackans. [lneBMaTHueckre MalvHbL.

3aBUCHUMOCTh JaBJICHUS JKUJIKOCTH OT TIIyOMHBI MOTpy»eHus. ['uapocraruyeckuit
napaznokc. Coobmaromuecst cocysl. [ uapaBnndeckue MexaHu3Mbl. Vcmonbp3oBaHue BBICOKHX
JABJICHUI B COBPEMEHHBIX TEXHOJIOTHSX. Y CTPOICTBO BOJOIIPOBOJIA.

Atmocdepa 3emnn u atmocepHoe naBneHue. IIpuumHbl CyliecTBOBaHMS BO3AYLIHON
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHUMOCTh
aTMOC(EepHOTO JaBJICHUS OT BBICOTHI Haa YypoBHEM Mops. Ilpubopbl ans u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )XMJIKOCTH M Ta3a HAa MOTPYKEHHOE B HUX TeJ0. BeITanikuBaroas (apxumMe0Ba)
cuna. 3akoH Apxumena. YcClIOBUE BO3HHUKHOBEHHS BBITAIKUBAIOLICH (apXUMEIOBOIl) CHIIBI,
noarekanue. [1naBanue Ten. Bo3ayxormiaBanue.

3.4.1. JlemoHCTpanuu.

3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHUs KUIKOCTHIO U Fa30M.

Coobmmarommecst Cocybl.

I'mapaBnuueckwuii npecc.

[IposiBnenue aecTBus aTMOChEpHOTO JTABJICHHUS.

Cudon.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00beMa MOrPYKEHHON B JKUAKOCTb YacTH Tella U
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnosue miiaBaHus Tell: IJIABAaHUE WM NOTPY’KEHUE TE B 3aBUCUMOCTH OT COOTHOILIEHUS
TJIOTHOCTEMN TEJa U AKUJKOCTH.

3.4.2. JlabopaTopHble pabOThI U OIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00beMa MOrpyKEHHOHN B )KUIAKOCTh 4acTH
Tena.

Onpenenenre BHITAKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TENO, MOTPY>KEHHOE B KHUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, JEUCTBYIOLIEH HA TEIO B )KUJIKOCTH, OT
Macchl Tela.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKMBAIOLIEH CHUIIBI, IEHCTBYIOIIEH HA TEJIO
B ’KHJIKOCTH, OT 00beMa MOTPYy>KEHHOM B KUAKOCTh YaCTH TeJIa U OT IVIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHHME JIOAKM U OIpPEAEICHHUE €€
rpy3010IbEMHOCTH.

3.5. PaboTa 1 MOIIHOCTb. DHEPIHsl.

Mexannueckasi paboTta JUisl CUJjl, HallpaBJIEHHbBIX BJIOJIb JIMHUU MTepeMeleHusl. MOIHOCTb.

[IpocTble MeXaHU3MBI: pblYar, BOPOT, OJOK, TIOJUCHACT, HAKJIOHHAs IUIOCKOCTb,
HOXXHUYHBIA MexaHu3M. MoMeHT cuibl. PaBHoBecue poruara. [IpaBuno MomenToB. [Ipumenenue
npaBuia paBHOBecus pblyara K Onoky. "3ojoroe mnpasBmio" Mexanuku. KIIJ[ mpocthix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannueckas sHeprusi. Kunetndeckas U noreHuuanpHas sHeprus. [Ipespaiienue oqHoro
BHUJAa MEXAaHMYECKON »HHEepruu B Jpyrod. 3aKOH COXPAHEHHUS M TPEBpAllleHUs DSHEPIUU B



MEXaHHUKE.
3.5.1. JleMoHcTpanuu.
IIpumephl IPOCTBIX MEXAHU3MOB.
3.5.2. JlabopaTopHbIe pabOTHI M OIBITHI.
HccnenoBanue ycinoBuii paBHOBECHS pblyara.
N3mepenne KII/[ HakIIOHHOM IIOCKOCTH.
W3ydenue npasuiia pelyara st OJABUKHOI'O U HEOJBU)KHOTO OJIOKOB.
Onpenenenne KIIJ] moaBu» HOro 1 HENOABUKHOTO OJIOKA.
Omnpenenenue paboThl CUIIbI YIPYTrOCTH IPU MOAbEME I'PY30B IPU MOMOLIM MOABHKHOTO
0JI0Ka.
N3y4eHue 3aKk0Ha COXpaHEHHsI MEXaHUYECKON SHEPTUH.

4. Conep:xkanue o0yueHus B 8 kiiacce.

4.1. TenioBbI€ SIBJICHUS.

OCHOBHBIE MOJ0KEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHMS BelecTBa. Macca u
pa3Mepsl aTOMOB U MoJieKy1. OnbIThI, TOITBEPKJAIOLINE OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-
KHHETUYECKOW TEOpUHU.

Mopenu TBEpAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUN BelecTBa. Kpucrammueckue u
amopduble Tena. I'padeH - HOBbIM MaTepuall AJs HOBBIX TEXHOJOIMH. TexHONIOoruu noiaydyeHus
UCKYCCTBEHHBIX aiMa30B. OObSICHEHHE CBOMCTB Ia30B, *HUAKOCTEH U TBEPJIbIX TEJ HAa OCHOBE
IIOJIO)KEHUN MOJIEKYJISIPHO-KUHETHUECKON Teopuu. [loBEpXHOCTHOE HATsKEHUE, CMAauuBaHUE,
KalWUISIpHBIE sBJIeHUs. TemnoBoe pacliupeHHe M C)KaThe. 3aBUCUMOCTb JIaBJIEHHUS Ta3a OT
o0beMa, TeMIepaTypabl.

Temnepatypa. CBsi3p TeMmiepaTypbl CO CpEeIHEH KHHETHYECKOM SHEprueil TemioBOro
JBIKEHMS 4acTULl. TeMnepaTypHbIe KA.

Buytpennsas sHeprus. CrnocoObl HW3MEHEHMsI BHYTPEHHEW SHEpruu: Teluionepeaada u
coBepieHre paboTel. Buapl Temonepenaun: TemIONpOBOIHOCTh, KOHBEKLIUS, H3IydyeHue. Busl
TEIUIoNepelauy B IPUpPoie U TexHuKe. HeoOpaTuMOCTh TEMIOBBIX MPOILIECCOB.

KonnyectBo TemnoTsl. YjenbHas TEIUVIOEMKOCTh BellecTBa. TemIOO0OMEH U TEmJoBOe
paBHoBecHe. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro 0anaHca.

[InaBneHne u OTBEpAECBAaHUE KPUCTAJUIMYECKUX BEILECTB. Y JEJIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u  koHaeHcanusa. VMcmapenmwe.  Kumenwe.  YjaenbHas — Terora
napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOc()epHOro JlaBJEHUS.
HacpimenHsblil 1 HeHAChIEHHBIN Map. BiaxxHOCTh BO3ayXa.

OHeprus TOIMBA. Y IeJbHAas TEMJIOTA CTOPAHMUS.

[Ipunnunsr pabotsl TeruioBbix aABurareneil. KIIJ[ rtemnoBoro asurarens. Temnossie
JBUTATEIIN U 3allUTa OKPY>KaIoIEeH cpepl. TemnoBple NOTEPU B TEIIOCETAX.

3aKOH COXpaHEHMsI U MIPEBPALICHUS SHEPTUN B MEXaHUYECKUX U TEIUIOBBIX Ipoleccax.

4.1.1. JleMmoHCTpanuu.

HaGmronenne 6poyHOBCKOTO JBUYKEHUS.

Habmonenue nudpdyszum.

Habmtonenne sBIeHUH MOBEPXHOCTHOTO HATSKEHHS, CMAUMBAHMUS M KaMJUSIPHBIX
SIBJICHUU.

Habnroienue TemnoBoro pacimvpeHus Ted.

V3meHeHMe naBneHMs ra3a Mpu M3MEHEHUH 00beMa 1 HarpeBaHUM WIIA OXJIAXKICHHUH.

[IpaBuiia u3MepeHus TeMnepaTypsbl.

Bunel Temnonepenauu.

OxnaxkieHue Ipy COBEpUIEHUH PabOThI.

HarpeBanue npu coBepiieHMH paboThl BHEIIHUMH CHUJIAMHU.

CpaBHeHHE TEMJI0EMKOCTEN pa3InYHbIX BEIECTB.

HabntoneHue KuneHusl.

Habitoienne noctostHeTBa TeMIIEpaTyphl MPH TIABJICHUH.



Moneny TeIIOBEIX ABUTATEIICH.

4.1.2. JlabopaTopHble pabOTHI U OTIBITHI.

OnbIThl IO OOHAPYKEHHIO JEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKEHHUS.

OnsIThI 110 BRIpAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WM caxapa.

W3mepenue TtemmepaTypbl IpH IOMOIIM JKUIKOCTHOIO TEPMOMETpa M JAaT4UKa
TEMIEPATYPHI.

OnbIThl 0 HAOIIOIEHUIO TEIIOBOTO PACHIMPEHUS Ia30B, )KUJKOCTEH U TBEP/bIX TEIl.

Omnpenenenue 1aBIeHNs BO3AyXa B OAJUIOHE MINPHIIA.

HccnenoBanue 3aBUCUMOCTH JIaBJIEHUS BO3/lyXa OT ero o0beMa U TeMIepaTyphl.

[IpoBepka THIOTE3bl JUHEHHOW 3aBHCUMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPBHI.

HaGnronenne u3MeHEHHsI BHYTPEHHEH SHEPrHUM Tella B pe3yjbTare TEIuIoNepenayn M
pabOoThI BHELIHUX CHJIL.

HccnenoBanue siBICHUS TEINIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON M TOpsiueii BOBI.

OmnpezeneHre KOIMYECTBA TEIUIOTHI, OJYyYEHHOI'O BOAOH IpHU TEMIIOOOMEHE C HAarpeThiM
METAJIIMYECKUM LIUIUHIPOM.

Omnpenenenne MOIIHOCTH TEIJIOBBIX OTeph (3akoH HbloToHa-PuxmMana).

Onpenenenue yieabHON TEIIOEMKOCTH BEILLECTBA.

Hccnenosanue npouecca uCapeHusl.

Onpenenenre OTHOCUTENIBHOM BIIaXXHOCTH BO3yXa.

Onpenenenne yneabHON TEIUIOTHI IIABJICHUS JIbJA.

4.2. DNeKTpUYeCKre U MAarHUTHBIC SIBJICHUS.

Onexrpuszauus Tei. J[Ba poja 3JIeKTpUYECKUX 3apsaa0B. B3aumoneincTBue 3apsyKeHHBIX TEll.
3akon Kynona.

Onexrpuueckoe nojue. HamnpsokeHHOCTh anekTpudeckoro nosid. [TpuHnun cyneprnosunuun
AIIEKTPUYECKUX I0JIEN (Ha KAaUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsnoB. OJIEMEHTapHbIM djeKTpuueckui 3apsa. CrpoeHue
atoMa. [IpoBOJHUKH, NUANEKTPUKH U TOJYHPOBOJHUKH. 3aKOH COXPAHEHHS B3JIEKTPUUYECKOTO
3apsja.

DOneKTpUYecKUid TOK. YCJIOBHSI CYLIECTBOBAHMSI JJIEKTPUYECKOro TOKa. VcTouHHMKH
IOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUUECKOro TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B METAJUIAX, )KUIKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuna Toka. JNEKTPUYECKOE HANpsKEHUE. AMIEPMETP U BOJIBTMETP
B IIeN1 NOCTOSTHHOTO ToKa. CONMpOTHBIIEHNE MPOBOIHUKA. Y IEIbHOE CONIPOTUBIICHUE BEIIECTBA.
3akoH Oma juig yuyacTka nend. [locienoBaTenbHOE U mapajuiebHOE COEAUHEHNE IIPOBOIHUKOB.
OnekTpoaBmxkymas cuna (nainee - JJC) B nenu mocTossHHOro Toka. 3akoH Oma sl TOJIHOM
nenu. [IpaBuna Kupxroga. Pacdyer npocThix anekTpudeckux nemneil. HenuneitHbie 371€MEHTHI.

Pabota u MolIHOCTh A5eKTpruYeckoro Toka. 3akoH Jlxoynsa-Jlenua. DnekTpuyeckue Henu u
NOTPEeOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHWTHL. B3auMoaeiCTBHME ITOCTOSIHHBIX MAarHuTOB. MarmuTHoe moJe.
MaruauTtHoe noje 3eMiIH U €ro 3HaueHue i xKU3HU Ha 3emiie. OnblT Dpcrena. MarHutHoe mose
ANEKTpUUECKOro Toka. OnblT Ammnepa. [IpuMeHeHHe 3JIeKTpOMarHuToB B TeXHHKE. JleiicTBue
MarHMTHOTO IOJISI Ha NPOBOAHMK ¢ TOKOM. Cuiia Amrepa M OIpENEICHHE €€ HaIlpaBJICHUS.
ONEeKTpOoABUTaTENb IMOCTOSHHOTO TOKa. Vcmoib30BaHUE 3JIEKTpOABHUTATENed B TEXHUUYECKUX
YCTpPOMCTBAaX U Ha TPAHCIIOPTE.

Onbrter ®apagnes.  SIBieHne  dneKTpoMarHUTHOW  MHAykumu. [IpaBmio  Jlenma.
OnextporeHeparop. CrocoObl MOMyYeHHs] 3JIEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUUU Ha
BO300HOBJISIEMBIX MCTOYHUKAX DHEPIHU. DKOJOTHYECKHE MpOoOJieMbl 3HEPreTUkH. TOIuMBHbBIE
AJIEMEHTHI U HJIEKTPOMOOHIIH.

4.2.1. JleMmoHCTparuu.

OnexTpusanus Tel.

JIBa posia 2JIeKTPUYECKUX 3apsA0B U B3aUMO/JICHCTBHE 3apsyKEHHBIX Tell.



Y CTpolCTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTU4eCcKas MHIYKIUS.

3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsI0B.

MopenupoBanrue CHJIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJs C TMOMOIIBI0 OyMaKHBIX
CYJITAHOB.

[IpOBOIHUKY U TUBIEKTPUKH.

HcTouHnKH TOCTOSIHHOTO TOKA.

JIenCTBUA 2IIEKTPUYECKOTO TOKA.

DIJIEKTPUYECKUHN TOK B )KHIKOCTH.

I"a3oBbIii pazpsa.

N3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTpUyecKoro HanpsKEHUs BOJIBTMETPOM.

PeocraT u marazuH COnpoOTUBIICHUM.

B3aumopeicTBue NOCTOSTHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH PA3JEJICHHS MOJOCOB MarHUTA.

MopenupoBaHrue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Opcrena.

MarnuTtHoOe noJje ToKa. IJIeKTPOMarHur.

JleficTBE MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

OnbiThl Dapajes.

DIEeKTPOTeHEePaTOP MOCTOSTHHOTO TOKA.

4.2.2. JJaboparopHbie paOOTHI U OIIBITHI.

OnBITHI 10 HAOTIOICHHUIO SJICKTPU3AIUH TEJl TIPU CONPUKOCHOBEHUU U MHTYKITUCH.

HccnenoBanue neCTBUS 3IEKTPUUECKOTO TOJIA HAa TPOBOJIHUKYU U JUAJICKTPUKHU.

COopka u uCnbITaHUE IEKTPUUECKOMN 1NN MTOCTOSTHHOTO TOKA.

HccnepoBanue 3aBUCUMOCTH CHIIBI TOKA, IPOTEKAIOLETO Yepe3 PE3UCTOP, OT HAIPSKEHUS
Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThl, AEMOHCTPUPYIONINE 3aBUCHUMOCTD 3JIEKTPUYECKOTO CONPOTUBJIEHUS MPOBOJHUKA
OT €r0 JJTMHBI, TUIOIIA/IA TTONIEPEUHOTO CEYEHUSI U MaTepHaa.

Omnpenenenre yAeIbHOTO CONPOTHUBIICHUS IPOBOAHHKA.

[TpoBepka mpaBmiIa CIOKEHHS HAMPSHKEHUM TPH TMOCIEAOBATEILHOM COCIUHEHHH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuIia A5t CUITBI TOKA MPU MAPATIECTBHOM COESAMHEHUN PE3UCTOPOB.

Omnpenenenne D/{C 1 BHyTpEHHETO CONPOTUBIEHUS UCTOYHHUKA TOKA.

[Iposepka nmpasui Kupxrodga.

[IpoBepxka BbmosHeHUs 3akoHa OMa JU1sl MOJTHOM LIeTH.

N3yuenure BOIbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 2JIEMEHTOB (JIaMITbl HAKATUBAHUS
WM TIOJTyIIPOBOHUKOBOTO IUOAA).

Omnpenenenue pabOTHI JIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

Ornpenenenre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIAEMON Ha PE3UCTOPE.

Omnpenenenne KII/I nHarpesarens.

HccnegoBanue MarHUTHOTO B3aUMOJIEHCTBUSI OCTOSTHHBIX MArHUTOB.

N3yuenre MarHuTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB MPHU UX OOBETUHEHNUHU U PA3ICICHIH.

UccnenoBanue necTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPETIKY.

OMBITB, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3aMMOJICHCTBHS KATYIIKH C TOKOM H
MarHuTa OT CHJIBl U HAIPaBJICHHUS TOKA B KATYIIKE U OT HAIW4HUs (OTCYTCTBHSI) CEpACUHHKA B
KaTyIIKe.

N3yueHue neicTBUsI MATHUTHOTO MOJISI HA IPOBOAHUK C TOKOM.

KonctpyupoBanue u uzyueHue paboThl JIEKTPOABUTATEIS.

N3mepenue KIIJ[ anexTpoaBUrarenbHoi yCTaHOBKH.

OmbITBI TIO WCCJEAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOW WHIYKIWW: WCCIIEIOBaHHE



W3MEHEHMI 3HAUCHUS U HaIrpaBJICHHUA HHAYKIWUOHHOI'O TOKA.

5. Conepxxanue o0yueHus B 9 kJiacce.

5.1. MexaHuueckue sBJICHUS.

Mexanuueckoe JBHKeHHE. MarepuanbHas Touka. CrocoObl ONMHMCaHUS MEXaHUYECKOTO
JBWDKEHUS: TaOnMuHbIM, rpaduueckuii, ananutudeckuii. Cucrema orcdyera. OTHOCHTENBHOCTD
MEXaHUYECKOTO JBUKEHUS.

BekTopHble BEJIMYMHBI, ONEPALMd C BEKTOpPAaMHU, IPOEKIUH BeKTOpa. Panmyc-BexkTop
MaTepUalbHON TOYKH, EPEMEILEHUE Ha IJIOCKOCTH. PaBHOMEpHOE PSIMOIIMHENHOE JBUKEHUE.
HepaBHomepHOe mnpsimonuHeliHOe IBUkeHHE. CpenHsss U MITHOBEHHash CKOpPOCTb Teja IMpu
HEPaBHOMEPHOM JIBH>)KCHHH.

VYckopenne. PaBHOyCKOpeHHOE TPSMOIMHEWHOE JABIKEHHE. YCKOPEHHE CBOOOJHOTO
nagenus. Oneitel [Nanunes.

I'paduueckas MHTEpIIpETAUS YCKOPEHHSI, CKOPOCTH, NMPONHACHHOTO MYTH U MEPEMEIECHHUS
JUISL IPSIMOJIMHEWHOTO IBUYKEHUS.

JIBu>keHue Tena, OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBrkeHre 1o OKpYy>KHOCTHU. JIMHEIHasi CKOpOCTh, YIJIOBasi CKOPOCTh, MEPUOJ M 4YaCTOTa
oOpallleHusi NpU PaBHOMEPHOM JIBUJKEHHUH IO OKpPYKHOCTH. CKOpPOCTh U YCKOpPEHHE IpHU
JBUKEHUHU 110 OKPYKHOCTH.

Bexkrop cuibl. PaBHOAEHCTBYIOIIAS CHIIA.

[Tepsriit 3akoH Hptorona. Bropoit 3akoH Herorona. Tperuii 3akoH HeroTona. [lpuHimn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CUiia TPEHHUS CKOJIbKEHHs, CUJla TPEHUs
NOKOs, Ipyrue Buabl Tpenus. Koaddumuent tpenmus.

JIBrKeHue Tel MO OKPYKHOCTHU MO/ J€HCTBUEM HECKOJIBKUX CHIL

3axoH bepHymiu u noxbemHas cuia kpbuia. CoBpeMEHHbIE JeTaTeIbHbIE anapaTsl, Cyaa
Ha TOJBOAHBIX KPBUIbSX, aHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWISAX. JIBMkeHHE Mmoe3na Ha
MarHMUTHOM MOJYIIIKE.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHUs. J[BHKEHHE Ten BOKPYT I'PaBUTALMOHHOIO
neHTpa (B ToM urciie rianet Bokpyr Comnnia). [lepas kocmudeckas ckopoctb. HeBecomocTs u
NEPETPY3KHU.

PaBHOBecue MarepuanbHOM TOukHU. AOCOIIOTHO TBepoe Tesno. PaBHoBecue TBepAOro rena
C 3aKpEIUIEHHOH OChIO BpaiieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynsc Ttema. M3menenne wummyibca. WMmynbe cumibl. YHOpyroe W HEynpyroe
B3aMMOJIEICTBHE. 3aKOHBI U3MEHEHUS U COXPAaHEHUS UMITYJIbCa. PEaKTHBHOE IBUKEHUE.

Mexannueckass pabota U MoLIHOCTb. PaboTta cun TskecTd, ynpyroctd, TpeHus. CBsi3b
sHeprun u pabothl. [loTeHUmanbHas SHEpPrusi Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus ckaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEpPruM. 3aKOH U3MEHEHMSI U COXPAaHEHMsI MEXaHUYECKON SHEPTHUH.

5.1.1. IlemoHCTpanuu.

Habntonenne MexaHU4ecKoro ABMXKEHHsI TeJla OTHOCUTENFHO Pa3HbIX TNl OTCYETA.

CpaBHeHHe MyTel U TPACKTOPHUM IBUKEHUSI OJTHOTO M TOTO e TeJla OTHOCUTENIBHO Pa3HbIX
TEJ OTCUETA.

N3mepenue ckopocTy U YCKOPEHHS! IPSMOJIMHEHHOTO JIBUYKEHUSI.

HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUS.

Habmtoienne ABMKEHUS Tesla 0 OKPY>KHOCTH.

HabnroneHne MexaHHUECKUX SIBIICHHM, TPOUCXOIAIINX B cucTeMe oTcuera "Tenexka" mpu
€€ paBHOMEPHOM M YCKOPEHHOM JIBU’)KEHUU OTHOCUTEIBHO KaOMHEeTa (PU3UKU.

HaGntonenue paBHOBecHS Ted, CBOOOJHOIO TaJeHHs, KOJIeOaHUS MasTHUKA B
MHEPLHAJIbHBIX CUCTEMaX KaK MOJITBEPKIAeHNE MPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHMS T€Jla OT €r0 MACChl M JENCTBYIOIIEH HA HETO CUJIBL.

Habutoienne paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU Tell.



N3MeHeHue Beca Tesa Ipu YCKOPEHHOM JBHKEHHH.

Ilepenava nmmysabsca Ipy B3aMMOIEHCTBUU TEIL.

IIpeoOpa3oBaHus S3HEPTUM NIPU B3aUMOAECHCTBUH TEIL.

CoxpaHeHue UMITyJIbca IIPU a0COIOTHO HEYIPYIOM B3aUMOAECHCTBUH.

CoxpaHeHue UMIyJIbCa IPU YIIPYTroM B3aUMOJICHCTBUN.

HabumoieHne peakTHBHOTO JABUKCHHUS.

CoxpaHeHue S3Hepruy Ipu CBOOOJHOM MaICHHH.

CoxpaHeHue dHepruyu npy ABMKEHUU TeJa MO JEUCTBUEM IIPYKUHBI.

5.1.2. JIabopaTtopHbIie pabOTHI U OTIBITHI.

KoHcTpyupoBanue TpakTa A pa3roHa U JajdbHENIIEro paBHOMEPHOT'O ABM)KEHHUS ILIApHKa
WIN TENEXKH.

Omnpenenenue cpeaHe CKOPOCTH CKOJBKEHHUs Opycka WM JBHKCHHS IIapuKa 0
HaKJIOHHOM IJIOCKOCTH.

OmnpeneneHre YCKOpPEHMsI Tejla IMpU PAaBHOYCKOPEHHOM JIBUJKEHUM I10 HAKJIOHHOMN
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU IYTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM JABM)KEHUU O€3
HayalbHOM CKOPOCTH.

[IpoBepka rumoTesbl: €ciii IMpU PaBHOYCKOPEHHOM JBH)KEHUU 0€3 HadajabHOW CKOPOCTH
IYTU OTHOCATCS KaK psiji HEYETHBIX YUCEJl, TO BpEMEHA OJJUHAKOBBI.

WccnenoBanue 1BUKeHUs Tea, OPOLIEHHOIO MO/ YIIIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBXKEHHUS OT CHJIbl HOPMAJIbHOT'O JIaBJICHHUS.

Omnpenenenne k03 puiinenTa TpeHUs CKOIbKEHHS.

OmnpenesneHne )XeCTKOCTH MPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHUJIbl YIIPYTOCTH, BO3HHMKAIOUIEH B NpPYKHHE, OT CTENEHU
neGopMaluy Npy>KUHbI.

Omnpenenenne pabOThl CUJIBI  TPEHHUsS TPU PABHOMEPHOM JABW)KEHHU Tela 110
TOPU30HTAJILHONW OBEPXHOCTH.

Omnpenenenve paboOThl CWJIBI YOPYTOCTH MpH MNOABEME TIpy3a C HCIHOJIb30BAaHUEM
HEMOABMKHOTO U TMOABHKHOTO OJIOKOB.

5.2. Mexanuueckue KoneOaHusi U BOJHBI.

KonebarenbHoe apuxeHne. OCHOBHbIE XapaKTEPUCTHUKU KOJI€OAHMM: MEpUOJI, 4acToTa,
ammuntyaa. ['apmonnueckue konebaHus. 3aryxaroniue KonebaHus. BeiHyX/1eHHbIE KOJeOaHus.
Pe3onanc.

Matematuueckuil U IpyXUHHBIA MasTHUKU. [IpeBparienne sHepruu npu KojaedaTeabHOM
JIBUOKEHUH.

Mexannueckue BosiHBL. [IpojonbHble U momnepedHble BoJHBL. CBOWCTBA MEXaHMUYECKUX
BOJIH: HHTepdepeHIMs M audpakuus. JIuMHAa BOJHBI U CKOPOCTh €€ pPacIpOCTpaHEHHS.
MexaHn4YeCcKHe BOJIHBI B TBEPJIOM TeEJE, CEHCMUYECKUE BOJIHBI.

3Byk. Pacnipoctpanenue n orpaxkeHue 3Byka. [ poMKOCTb 3Byka M BbICOTa TOHA. Pe30HaHC B
akyctuke. MHopa3sByk u ynbTpa3Byk. Mcrosnb3oBaHMe yibTpa3Byka B COBPEMEHHBIX
TEXHOJIOTUSX.

5.2.1. JlemoHCTpanuy.

Habmtonenue xonebaHuil Tes moJ1 1EHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

Habmonienue xoneb6anuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHne BBIHYKACHHBIX KoJeOaHUI U pe3oHaHca.

PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOJIH (Ha MOJIENHN).

Habmtonenue narepdepeHunu 1 Judpakiuy BOJIH Ha IOBEPXHOCTH BOJIBI.

Habmtoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTUYECKUI PE30HAHC.

5.2.2. JlJabopaTopHbie paOOThI U OTIBITHI.

OmnpeneneHne 4acTOTHI U EpHOAA KoleOaHU MaTeMaTHYeCKOro MasiTHUKA.

Onpenenenre 4acToThl U Mepuo/ia KoueOaHuil Mpy>KUHHOTO MasiTHUKA.



HccnenoBanue 3aBUCUMOCTH Niepuoa KojaebaHui rpy3a Ha HUTH OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEPHOAA KOJIeOaHUH MPY>KUHHOTO MasATHUKA OT MAacChl Tpy3a.

[IpoBepka HE3aBUCHMOCTH NepHOJa KoJieOaHUil Ipy3a, MOABEIICHHOTO K JIEHTE, OT MacChl
rpysa.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh NEpHOAa KoJieOaHUi Mpy>KMHHOT'O MasTHUKA OT
MAacchl I'py3a 1 JKECTKOCTH NPYKUHBI.

W3mepenue yckopeHust CBOOOJHOTO MaieHHUsI.

5.3. DJIEKTPOMAarHUTHOE NOJIE U 3JIEKTPOMArHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE TMoJie. JJNEKTPOMAarHuTHble BOJIHBL. CBOMCTBAa 3JIEKTPOMATHUTHBIX
BoJH. [lIkana 31eKTpOMarHuTHbIX BOJIH. Vcrionb30BaHue 3J€KTPOMAarHUTHBIX BOJIH Il COTOBOM
cBs3u. Paguonoxamus. KocMuueckas cBs3b.

OnekrpomaruuTHasi mnpupoja cera. CkopocTh cBera. BoyHOBBIE CBOMCTBa CBeTa:
uHTephepeHIus U TudpaKiius.

5.3.1. JlemoHcTpanuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepenmms u audpaxus cBera.

5.3.2. JIabopaTopHbIe paOOTHI U OTBITHI.

W3ydenue cBOMCTB AIIEKTPOMArHUTHBIX BOJIH C MTOMOIIBbI0 MOOMIIBHOTO Tese(oHa.

[IpoBeneHue ONBITOB MO HAOMIOACHUIO UHTEPPEPEHIIUU U TUDPAKIIUU CBETA.

5.4. CBeTOBbIC SIBJICHUS.

JlyueBas MoJenb cBeTa U reoMerpuueckas onTuka. Mcrounuku csera. [IpsmonuneiiHoe
pacrtipoctpanenue cBera. 3atmenus Connna u Jlynel. Otpaxkenue cera. [linockoe 3epkaiio.
3akoH oTpaxenus csera. [locrpoenne nzodpaxenuii, chopMHUPOBAHHBIX 3€PKAJIOM.

[Ipenomnienne cBera. 3akoH npernomieHuss cBera. IlonHoe oTpaxeHue cBeTa.
Hcnonp30BaHre MOTHOTO OTPAXKEHHS B ONTHYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS CBSI3b.

Jlunza, xon nyded B nuH3e. Dopmyna TOHKOW JMH3BL [locTpoeHHWE W300paKCHMIA,
c(OpMUPOBAHHBIX TOHKOM JHH30M. OmnTuyeckas cuctema (oToamnmnapara, MHUKPOCKOMa U
Teneckomna. ['na3, kak onTuueckas cuctema. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenue 6enoro cera B ciekTp. OnbITel HptoToHA. Cll0KE€HUE CIEKTPaAIbHBIX IIBETOB.
Hucniepcus ceera.

5.4.1. leMoHCTpaLuH.

[IpssMonMHENHOE pacIIPOCTPAHEHHE CBETA.

OTtpaxxeHue cBera.

[Tonydyenne n300paxeHuil B MJIOCKOM 3€pKaJe.

[Ipenomnenue cBera.

OnTHYecKuii CBETOBO/I.

Xon styueil B coOuparoleit aunse.

Xox Jydel B pacCEenBaroLIEeH JIMH3E.

[Tomyuyenne n300pa’keHUI C IOMOIIBIO JIMH3.

[TpuHumn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

Mopens riasa.

Pa3noxxeHue 6enoro ceera B CIEKTP.

[Tonmyuyenue 6e10ro cBeTa NpH CIOKEHUH CBETa Pa3HbIX L{BETOB.

5.4.2. JlabopaTopHbIe pabOTHI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH yIila OTPaKEHHUSI CBETOBOTO JIy4a OT YIJia MaIeHHs.

N3yyenne cBONCTB M300paskeHNUs B IUIOCKOM 3€pKaie.

HccnenoBanue 3aBUCUMOCTH yIJla NPEJIOMIJICHUS OT yrIjla HaJeHUs CBETOBOTO Jyda Ha
rpaHuile "BO3yX-CTEKIO".

[Tonmyuyenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3HI.

Omnpenenenne (OKyCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMpAIOLIEi TNH3HI.

OMnBITH IO PA3IOKEHHUIO OETIOr0 CBETA B CHEKTP.

OMBITH IO BOCIIPHUSATHIO IIBETA IPEMETOB MPH UX HAOIIOCHUN Yepe3 IIBETOBBIE (PHITBTPHI.



5.5. KBaHTOBbIE SIBIICHUS.

OmnbiTel Pesepdopaa u rmanerapHas moaensb aroma. Mozens atoma bopa. Mcnyckanue u
norJiomeHe ceera atoMoM. Kantsl. JInHeiuaTble CEKTPBI.

PamnoaktuBHOCTE. Anb(a-, Oeta- W ramma-usiaydeHus. CTpoOeHHE aTOMHOTO sIpa.
HyxnonHas wmopens atoMHoro siapa. M3zoromsl. PaaguoaktuBHble mpeBpaieHus. Ilepuon
noJlypacnaza aroMHbIX sifep. [IedcTBHE PaJMOaKTUBHBIX M3JIyYCHUH Ha JKUBBIC OpPraHU3MBI.
3amura oT pagoaKTUBHOIO M3ITy4EHHUs.

SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsI0BOTO U MAacCOBOI'O YHCEN. DHEPrusl CBA3U
aToMHBbIX sjaep. CBs3p Macchl W sHepruu. Peakuuu cuHte3a U jeneHus saep. Mcrounuku
sHeprun ConHIIA ©W 3Be3/A. SlaepHas dSHepreTuka. DKOJIOTUYECKUE MPOOJIEMBI SIEPHOMN
SHEPIeTUKH.

5.5.1. JleMoHcTpanuu.

CriexTpbl U3JTy4eHHsI U TOTJIOLECHMSL.

CrieKTphl pa3avyuHbIX I'a30B.

CnekTtp Bomopoa.

Habmronenue TpexoB B kamepe Buibcona.

Pabora cueTurka HOHU3UPYIOIUX U3ITYUCHUH.

Perucrpanus u3iayyeHus IpupoIHBIX MUHEPAJIOB U MPOTYKTOB.

5.5.2. JlabopaTopHbIe pabOTHI U OTIBITHI.

Habnronenne CrijioniHpIX M TMHEWYAThIX CIIEKTPOB U3ITyUCHHS.

HccnenoBanue TpeKoB: M3MEpPEHHME SHEPrMM 4YacTUIbl [0 TOPMO3HOMY IHyTH (110
¢dororpadusm).

W3mepeHue painoakTUBHOTO (poHa.

5.6. [ToBTOpUTENBHO-0000IIAIOIINIA MO/TYIb.

IToBTOpUTEIEHO-00001IAIONINI MOAYJIb IPEJHA3HAYEH Ul CUCTEMATH3alMU U 0000IIEeHUs
IIPEIMETHOTO COIEPKAHMSI U OIbITA AESITEIbHOCTH, IPUOOPETEHHOIO IIPU U3YUYEHUH BCETO Kypca
¢u3uku yriayOIeHHOro YpPOBHS, a TaKKe JUIsl MOJArOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY
9K3aMeHy 1O (pU3HKeE.

B nporuecce nzydeHust JaHHOTO MOZYJISL PEAIU3YIOTCS U MOIYy4aroT JaJbHENIIee Pa3BUTHE
yueOHble JEeHCTBUS, OOECHEUMBAIOIINE JOCTHKEHHE TNPEAMETHBIX M  METalpeIMETHBIX
pe3yabTaToB 00y4eHHs, (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: OOBSICHEHUE U
OINMCAHUE SIBJICHUN Ha OCHOBE NIPUMEHEHUs (PU3NUYECKUX 3HAHUM, HCCe0BaTeNbCKUE JeHCTBUS
(BBLABMIKEHHME TUIIOTE3, IOCTAHOBKA IENIM M IUIAHUPOBAHHME HCCIEIOBaHMS, aHAJIU3 JAHHBIX U
MOJTy4Y€HUE BBIBOJIOB).

[IpennoururensHoi  (OpMON  OCBOGHUS MOAYNS SBJISIETCS MPAKTHKYM, Iporpamma
KOTOPOTO BKJIFOYAET:

pelleHre 3aad, OTHOCALIMXCS K Pa3IMYHBIM pa3jielaM M TeMaM Kypca (U3UKU, B TOM
YHClie 3a]]a4, UHTETPUPYIOLIUX COJIEpKaHNE PAa3HBIX Pa3/IesioB;

BBINOJIHEHUE Ja00paTOPHBIX PadOT M OMBITOB (BKJIIOYAsi paObOTHl M OMBITHI U3 MEepeuHell Kk
paszenaM Kypca) B YCIOBHSIX CAMOCTOSTEIbHOTO IUIAHWPOBAHMSI NPOBEACHMSI UCCIIECIOBAHMUS,
BbIOOpa 1 000CHOBaHMS METO/A U3MEPEHUS BEIMUHUH, COOPKU KCIIEPUMEHTAIBHOM yCTaHOBKH;

BBITIOJTHEHUE TTPOOJIEMHBIX 3a/laHUN MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3aJaHus 1o
€CTEeCTBEHHO-HAYYHOM I'PaMOTHOCTH), B TOM UHUCIIE 33/1aHUH C MEXITPEIMETHBIM COJIEPKaHHEM;

paboTy HaA TPYNNOBBIMM WM WHAUBUAYAJIbHBIMU TPOEKTaMH, CBA3aHHBIMU C
coJiepKaHueM Kypca (PU3HKH.

W3ydyeHne mOBTOPUTENHLHO-0000IAIONIEr0 MOAYJIS MOKET 3aKaHYMBATHCS MPOBEICHHUEM
JTMarHOCTUYECKOM pPaboThl 3a Kypc (HU3UKM YIIyOJIEHHOTO YPOBHS, BKIIOYAIOLICH 3aqaHus
pa3HOr0 YPOBHS CIIO)KHOCTH. Pe3ynbTaThl BBINOJHEHHUS AMATHOCTUYECKOW paboThl MOTYT
MOKa3bIBaTh CTETIEHb TOTOBHOCTH OOYYAIOUIMXCSl K OCHOBHOMY T'OCYJJapCTBEHHOMY 9K3aMEHY 110
¢usnke, a TaKXKe CBUIECTEIHLCTBOBaTH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4YHOMN
IPaMOTHOCTH.



6. Ilnanupyemplie pe3yabTaTbl 0CBOeHHUs (PU3UKH (YIIyOJeHHbIN YPOBEHb) HA YPOBHE
OCHOBHOT0 00111ero 00pa3oBaHus.

6.1. Usyuenne ¢(u3MKM Ha ypoOBHE OCHOBHOrO OOIIEro 0oOpa3oBaHWs HAMNpaBlIeHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

6.2. B pesynbrare u3yueHuss (PU3MKK HA YPOBHE OCHOBHOrO oOmiero oOpa3oBaHUs Yy
oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAaThl B YACTH:

1) naTpuOTHUYECKOT0 BOCIIUTAHUSA:

NPOSIBJICHUE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (PU3UUECKOi
HayKU;

[EHHOCTHOE OTHOIICHHUE K TOCTHKEHUSIM POCCUHCKUX YUCHBIX-(DU3UKOB;

2) TpakJ1IaHCKOT'0 U TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKIACHHUU OOIIECTBEHHO 3HAYMMBIX U 3TUUYECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

OCO3HaHHE BaXHOCTU MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B JESATEIILHOCTH YUEHOI'O;

3) 3CTETUYECKOTO BOCIIUTAHUS:

BOCIPUATHE ICTETHUUECKUX KayeCTB (PU3NYECKOM HAyKU: €€ FapMOHUYHOI'O IOCTPOEHHS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) LeHHOCTH HAyYHOT'O ITO3HAHUS:

OCO3HaHHE ILIEHHOCTH (M3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAaHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHEUILEH COCTABIISIIOLIEN KYJIbTYPHI;

OpUEHTAIMs B JEATENIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpEICTaBICHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOIBL;

pa3BUTHE HAYYHOU JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeIbHOCTH;

5) popMupOBaHUs KyJIbTYPHI 3A0POBbS M SMOLMOHAIBHOTO 0J1aronorydus:

OCO3HaHHE IIEHHOCTH Oe3omacHoro obOpasza KH3HH B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpE, BaXXHOCTHU IIPAaBUJI OE30M1aCHOT0 MOBEECHUS Ha TPAHCIIOPTE, HA JI0POrax, C ANEKTPUUECKUM
U TEIUIOBBIM 000PYZOBaHUEM B JOMAIIHUX yCIOBUSIX;

c(hOpMUPOBAHHOCTh HAaBbIKA PEeQIICKCHHU, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOro
K€ MpaBa y Jpyroro 4eji0BeKa;

6) TpyI0BOTO BOCIIUTAHUS:

aKTUBHOE y4yacTHe B PEIICHUM MPAKTUYECKUX 3a7au (B paMKax CeMbH, 00pa3oBaTENbHOMN
OpraHM3ali, HACEJICHHOr0 IyHKTa, PpOJHOTO Kpas) TEXHOJOTHYECKOM U COLMaIbHOU
HANPaBIEHHOCTH, TPEOYIOIIUX B TOM YKCie U (PU3HMUECKUX 3HAHUI;

MHTEpPEC K MPaKTUUECKOMY U3yUeHUIO podeccuil, CBSI3aHHBIX C (PU3UKOIL;

7) 3KOJOrMYECKOT0 BOCIIUTAHMS:

OpUEHTallMsl Ha MpUMEHEHHE (U3MUECKUX 3HAHUM JI1 pelleHus 3a1ad B 00JacTu
OKpYXarollel cpelibl, IIIAHUPOBAHUS MOCTYIIKOB M OLIEHKH X BO3MOXHBIX IOCIEICTBUHI UL
OKPYXaIOIIE Cpebl;

0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U IMyTel UX pelieHus;

8) ajanTanuu K U3MEHSIOLUMMCS YCIOBUSIM COIIMAIbHOM U MIPUPOIHOMN Cpebl:

noTpeOHOCTh BO B3aUMOACWUCTBUM TPH BBIOJHEHUH HCCIEAOBAHMM M IPOEKTOB
(bu3nYeCcKOil HalPaBIEHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSM APYTHUX;

MTOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO JEATEIBHOCTD;

MOTpeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHUM, yMeHU (GopMmyiaHpoBaTh HAEU, MOHITHUS,
TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

0CO3HaHUE AePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

IUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;

CTpEeMJIEHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIBI, 00IIECTBA U DKOHOMUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUMH;

OLICHKa CBOMX JEWUCTBUH C Yy4YeTOM BIHMSHHUS Ha OKPYXKAIOIIYI0 Cpeay, BO3MOMKHBIX
17100aTbHBIX TOCIEICTBUHA.

6.3. B pesynbraTe usydeHus (usuku (yriayOJIeHHBI ypOBEHb) Ha YpPOBHE OCHOBHOTO



obmero obpazoBaHusl y oOydJaromierocs OyayT cOpMHUpPOBAHBI METANPEIMETHBIC PE3YJIbTaThI,
BKIIIOUAIONUE TIO3HABATENbHBIC YHUBEPCAIbHbIC YyUeOHBIC IEHCTBUS, KOMMYHUKATUBHBIE
yHUBEpCcaJbHbIe yueOHbIE IeUCTBUSA, PETYIATUBHbBIE YHUBEPCAJIbHbIC yueOHbIC AEHCTBUS.

6.3.1. OBiaieHre yHUBEpPCAIbHBIMHU YUYECOHBIMU TTO3HABATEILHBIMU JIEUCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JCHCTBUS:

BBISIBISTH M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKKM OOBEKTOB  (SIBJICHMIA),
KJIacCU(UIIUPOBATH UX;

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B paccMaTpUBaeMbIX (akTax, JaHHBIX U
HAOJIOICHUSAX, OTHOCAUINXCS K (PU3MUECKUM SBIICHUSM;

BBISIBJISTh MPUYMHHO-CIICJACTBCHHBIC CBSI3M TPH W3YYCHHH (DU3UYECKUX SBICHHUNA U
MPOLIECCOB, MPOBOAUTH BBIBOABI C HCIIOJIB30BAHUEM JEAYKTUBHBIX U  HMHIYKTUBHBIX
YMO3aKIIOYCHHIA, BBIIBUTATh TUIOTE3BI O B3aUMOCBSI3AX (PU3NICCKUX BEITHMYUH;

CaMOCTOSATENILHO BBIOMpaTh CIOCO0 pemeHus yueOHO# (u3nyeckol 3amaun (CpaBHEHHE
HECKOJIbKMX BapHUaHTOB DEIICHUs, BHIOOP Hanbolee MOIXOISIIETO C YYETOM CaMOCTOSTEIbHO
BbI/ICTICHHBIX KPUTEPHUEB).

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKIII HMHCTPYMEHT MO3HAHMUS;

MPOBOJIUTH TI0 CAMOCTOSATENBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIA (PU3MUECKUIA
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHHUS,

OIICHWBATh Ha NPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpPMAIHMIO, MOITYYCHHYIO B XOJe
MCCJICTOBAHMSI UITU SKCIIEPUMEHTA;

CaMOCTOSITENTFHO (POpMYyIIMPOBaTH 00OOIIEHUSI M BBIBOJABI 10 pe3yjbTaTaM MPOBEICHHOTO
HaAOII0/ICHUS, OIBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JAJbHEHIIee pa3BUTHE (DU3NYECKUX MPOIECCOB, a TaKXKe
BBIIBUTATh MPEINOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

3) pabora ¢ uHpOopMaIUei:

MPUMEHSTh Pa3UYHbIE METOJbl, WHCTPYMEHTHl U 3alpoChl IMPH IIOUCKE H OTOOpe
MH(pOpPMaLlMU WIN JaHHBIX C yUYETOM IPEAoKeHHON yueOHOM pusnueckoi 3a1auu;

aHaAIM3UPOBaTh, CUCTEMATU3UPOBaTh U HHTEPIPETHPOBATH HHOOPMALUIO PASIAYHBIX
BUJIOB B (DOPM TIpe/ICTaBICHHUS;

OLICHUBATh HAJEKHOCTb WHGPOpPMAIUU IO KPUTEPUSM, NPEIIOKEHHBIM YUUTEIEM WU
c(OpPMYITHPOBAHHBIM CAMOCTOSTENILHO;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANIbHYIO (GOpMy TpeacTaBieHus HWHOOpMALUUA U
WUTIOCTPUPOBATH peliacMble 3a7aud HECIIO)KHBIMU CXEMaMHU, TharpaMMaMi, HHOU rpadukoi u
UX KOMOWHAIUSMU.

6.3.2. OByajieHue yHUBEPCATHHBIMH YUYEOHBIMH KOMMYHHKATUBHBIMU JIEHCTBUSMHU:

1) obienwue:

B X0JIe 00CY>KJIeH!s yueOHOTO MaTepurana, pe3yabTaToB JabopaTOPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEeMbl M BBICKA3bIBATh MJICH, HAICJICHHBIE Ha
peleHue 3aauu 1 MoaaepKannue OOIeHHS,;

COMOCTABJIATh CBOM CYXIEHHS C CYXICHHSIMH JPYrMX YYacTHHUKOB JHAJiora,
O0OHAPYKUBATh PA3JINIKME U CXOJCTBO MO3UITHIA;

BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIUYIHO TPEJICTABNIATH PE3YJIBTAThI BBITOJIHEHHOTO (PU3WYECKOTO OIBITa (IKCIIEPUMEHTA,
HCCIICIOBAHMUSI, IPOCKTA).

2) cOBMECTHasl IESITEIILHOCTD (COTPYAHUYECTBO):

MOHUMATh W KCIOIB30BATh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOW PabOTHI MpHU
pelIeHnr KOHKPETHON (pU3NYECKOM MPpoOIeMbl;

MPUHUMATh TEIM COBMECTHOH JEeSATENbHOCTH, OpPTaHW30BBIBATH JCUCTBHUS IO €€
JOCTIDKEHUIO: PacIpeNieNiaTh PO, 00CYXIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHON PabOTHI,
000011aTh MHEHHSI HECKOJIBKUX YEJIOBEK;

BBHITIOJIHATE CBOKO YacTh paOOTHI, JOCTHTas KAa4eCTBEHHOTO pe3yibTaTa II0 CBOEMY



HAIPAaBJIEHUIO U KOOPAUHUPYSI CBOU ACUCTBUS C APYTUMHU UJIEHAMHU KOMAaH/IbI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIaJga B OOIIMH MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
c(hOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

6.3.3. OBnajeHre yHUBEPCATHHBIMU YUCOHBIMH PETYIATUBHBIMU JICHCTBHSMU:

1) camoopranuzanus:

BBISIBIIAT MIPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOUIMX Ui PEIICHHS
buznyecKux 3HaAHMUIA;

OPUEHTHPOBATLCS B PA3IMUYHBIX [OAXOAAX IMPHUHATHS peElIeHUN (MHAUBUAYAIbHOE,
MNPUHITHE PELICHUs B TPYIINe, IPUHATHE PELICHUH IPYIINOif);

CaMOCTOSITENIPHO ~COCTAaBJIATh QJITOPUTM pelleHus (u3nyecKord 3afaydl WM  IUIaH
UCCIIEIOBAHMUSI C YYETOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHpOBAaTh MIpEaraéMble BApUAHThI PELLIEHUM;

MIPOBOAUTH BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

2) CaMOKOHTPOJIb (pedIeKCun):

JaBaTh OLEHKY CUTYallMH U MPeAJararh IjlaH ee U3MEHEHUs;

OOBSICHATH TPUYUHBI OCTIDKEHUS (HEIOCTMIKCHUS) PE3yJIbTAaTOB JEATEIBHOCTH, IaBaTh
OILICHKY MTPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJIE€ B XOJ BBINOJHEHHS (U3UIECKOTO
WCCJICIOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENIHCTB, M3MEHHBIIHUXCS CUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yJIbTaTa LEIH U YCIOBUSIM.

3) SMOIMOHAIbHBIA WHTEIICKT:

CTaBUTHh ceOs1 Ha MECTO APYroro 4eloBeKa B XOJ€ CIOpa WM AMCKYCCHU HA HAYYHYIO
TEeMy, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYyTOro.

4) npuHsATHE CE0S U IPYTHX:

NpHU3HABATh CBOE MPaBO Ha OMMUOKY NpU pemeHur (U3NYECKHX 3a1ad WId B
YTBEPKACHHUIX HA HAYYHBIE TEMBI M TaKOE K€ MPaBo JPYroro.

6.4. IIpenmeTHbIe pe3ysIbTaThl OCBOCHUS TPOTPAMMBI 10 (u3HKe (yriyOaeHHbIH YPOBEHb).

6.4.1. IlpeameTHble pe3ysIbTaThl OCBOEHUS MPOrpaMMBbI 10 (pU3HKe K KOHIY 00ydeHus B 7
KJ1acce:

[IpenmeTrHple  pe3yibTaThl  Ha  yIIyOJIEHHOM  YpPOBHE  JIOJDKHBI  OTpaXkaTb
c(OpMUPOBAHHOCTH Y 00yYaOIIUXCSl YMEHHI:

UCIOJIb30BATh MOHATHUS: (U3NYECKUE U XUMUYECKHE SABJICHUS, HAOMIOeHNE, SKCIICPUMEHT,
MoOJieb, TUIIOTE3a, CAUHUIBI (PU3UUYECKUX BEIUMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSHUS
BellecTBa (TBepHoe, JKHUIKOE, TIa3000pa3HOE), MEXaHHMYeCKOe [BI)KEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPAaeKTOpUsl, paBHOJACHCTBYIOIIAs CWI, JepopMarus
(ynpyras, niaacTu4eckas), HEeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

paznuuath siBiieHUs (IudQys3us, TEMIOBOE IBHKEHHME YaCTHUIl BEIIECTBA, PAaBHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE JBUKECHHE, WHEPLMS, B3aUMOJECHCTBUE TEJl, PABHOBECUE TBEPIBIX
TeJ C 3aKpEIUICHHOM OChIO BpAallleHHUs, Mepeiaya JaBIeHHs] TBEPIbIMHU TellaMH, )KUIKOCTAMHU U
ra3amMi, aTMoc(epHOe MAaBJICHHE; IUIaBaHUE TeJ, MPEBPAICHUs MEXaHWYEeCKOH SHEpruu) mo
ONMMCAHUIO HUX XapaKTEepPHBIX CBOICTB W HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢du3nueckoe sBICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3NYECKUX SBICHUN B OKPY’KaIOLIEM MHUpE (B TOM
yuciae (QU3NYecKue SBJICHHUS B NPUPOJAE: NMPUMEPHI IBMKEHUS C PAa3IUYHBIMH CKOPOCTSIMH B
KUBOW M HEXMBOU MPUPOJE, NEHCTBUE CUI TSHKECTH, TPEHUSI, YIIPYTOCTH B IIPUPOJIE U TEXHUKE,
BIMSIHHE aTMOC(EpPHOro [aBJICHUS Ha JKMBOM OpraHu3M, IUIaBaHHE pbIO, pblUard B Teje
YyeJioBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3ajjauy B yUeOHYI0, BBIJIEISTh CYIIECTBEHHbIE
cBO¥cTBA (NIPU3HAKK) HU3UUECKUX SIBICHUM;

ONMCHIBATh M3yUEHHBIE CBOMCTBA TeN W (U3NYECKUE SIBICHUS, UCIOIB3YS (PU3NUYECKUE
BEIMYMHBI (Macca, 00bEM, IUIOTHOCTb BEIECTBA, BpeMs, IyTb, CPEAHSAS CKOpPOCTh, CHIIA
YOPYTOCTH, CUJjla TSXKECTH, BEC Tela, CUJIa TPEHMs, JaBJIeHUe TBEPJIOTo Tela, aBleHue cTosda



’KMJIKOCTH, BBITAJIKUBAIONIAs CHUJIA, MEXaHMYecKas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT
CHIIBI, KOA((UIMEHT MOJIE3HOro JACHCTBHS MEXaHH3MOB, KHHETHYECKas M IOTCHIMAIbHAs
SHEprus), Npu ONMCAHUM MPABUIBHO TPAKTOBATH (PM3UUECKUN CMBICI MCIOJb3yEMbIX BEJINYMH,
uX OOO3HAYeHHS M EAMHUIBI (UIUYECKUX BEIUYMH, HAXOJUTH (OPMYJBI, CBS3BIBAIOIINE
JAHHYI (U3MUYECKYI0 BEIMYMHY C JAPYIMMM BEJIMYMHAMH, CTPOUTh TIpadUKU H3y4EHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (M3UYECKUE SIBICHHUS U MPOLECCHI, UCIOJb3Ys MPaBUIIa
CJIOKEHMSI CHJI (BJIOJIb OJHOM NpsiIMOI), 3aKkoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pblyara (610ka), "30510TO€ MPABUIIO" MEXaHUKH, 3aKOH COXPAaHEHHs MEXaHHUYECKOU
SHEpPIUU, MpPHU O3TOM JIaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3allUCBHIBATh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

CTPOUTH TPOCThIE (HU3UYECKHE MOJEIN PEANTbHBIX OOBEKTOB, IMPOLECCOB U SIBICHUM,
BBIJICJIATE P 3TOM CYILIECTBEHHBbIE U BTOPOCTENIEHHBIE CBOMCTBA OOBEKTOB, IPOLIECCOB,
SIBJICHUN, TPUMEHATH (PU3UUECKUE MOJEIHU Uil OOBSCHEHUS (PU3MUYECKUX MPOLIECCOB U PEUICHUS
y4eOHBIX 33714,

OOBSICHATH (PM3MUECKUE SBICHHS, MPOLECCHl M CBOWMCTBA TEJ, B TOM YHCIE B KOHTEKCTE
CUTyallUll NPaKTUKO-OPUEHTHUPOBAHHOIO XapakKTepa, U pellaTb KayeCTBEHHBIEC 3a/ayd, B TOM
qrcae TpeOYIore YHCICHHOTO OIICHWBAHUS XapaKTePHBIX 3HAYCHUH (PU3MUECKUX BEIUYHH,
BbIOMpATh (PU3NYECKYI0 MOJIENb, BBIABIATH NPUUYUHHO-CIIEACTBEHHbIE CBSI3M U BBICTPaMBATh
JIOTHYECKYIO IEMOYKY PACCYXKIEHHH C HCIOJIb30BAHHEM H3YyUYEHHBIX CBOMCTB (PH3UYECKUX
SBJICHUH, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIENH;

pemath pacdyetHele 3ama4yn (B 2 - 3 JeiicTBUS) MO M3ydaeMbIM TeMaM Kypca (DU3HKH,
BbIOMpas (U3NYECKYI0 MOJEIb C HUCIOJb30BAHUEM 3aKOHOB M (HOPMYJI, CBSA3BIBAIOIIMX
¢u3nyecKkue BEIMYUHBI, 3allMChIBaTh KpPAaTKOE YCJIOBHE U DPA3BEPHYTOE pEILLIEHUE 3aJauH,
BBISIBJIATh HEIOCTAIOLIME WM U30BITOYHBIC JaHHbIE, 0OOCHOBBIBATH BHIOOP METOZA pEIICHUs
3a/la4M, HUCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE, IIPOBOJUTH MaTeMaTUYECKUE IPeoOpa3oBaHus U
pacyeTbl, OLEHMBATh PEATMCTUYHOCTh IOJYYCHHOTO 3HAueHUs (U3UYECKOH BEJIWYMHBI U
ONpPEAENATh Pa3MEPHOCTh (PU3NYECKON BETUUMHBI, TOJIyYEHHOHN NMPU PELICHUH 33/1a4U;

pacro3HaBaTh Mpo0JIeMbl, KOTOPbIE MOXKHO PELIMTh MPH MOMOLM (U3NYECKUX METO0B, U
npejyiaraTh OpUEHTHUPOBOUYHBIM CrOCOO pelleHus, B OMMCAHWU HCCIEIOBaHMS pPacro3HaBaTh
poBepseMOe IPEANONI0KEHUE (TUIIOTE3Y), UHTEPIPETUPOBATh NOTYUYEHHBIH pPe3yibTaT;

MIPOBOAUTH ONBITHI MO HAOMIOAEHUIO (PU3UYECKUX SIBICHUN WM (PU3MUYECKUX CBOMCTB TEN
(muddysus, TEmaoBoe pacUIMpeHHe Ta30B, SBJIEHHE HWHEPLHHM, H3MEHEHHE CKOPOCTH INpHU
B3aMMOJICHCTBUM TeJ, Iepenada JaBiCHUS >KMJIKOCTBIO M Ta30M, IMPOSIBICHUE JIEHCTBUS
aTMOC(EpHOTO JaBJeHUs, JIeHCTBUE MPOCTHIX MEXaHU3MOB): (POPMYJIMPOBATH MPEINOIOKEHHUE
(runotesy) 0 BO3MOXKHBIX pe3yJibTaTax HaOJIOJIEHUH, CAMOCTOATEIBLHO COOMpaTh YCTAaHOBKY U3
U30BITOYHOTO Habopa 060pyoBaHMs U (OPMYIMPOBATH BBIBOABI;

MIPOBOAMUTH TpPSIMbIE U KOCBEHHbIE H3MEpEHUs (U3MUECKUX BEIMYUH (paccTOSHHUE,
IPOMEXYTOK BPEMEHH, Macca Teja, 00beM Tena, Cuja, TeMIepaTypa, MIIOTHOCTh JKUAKOCTH U
TBEPAOrO Tejla, CWIa TPEHUS CKOJIbKEHUS, JaBJIEHUE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JeMCcTBYIOIAs HA TIOTPY>KEHHOE B XKHUJIKOCTb TeNO0, KOI()(UIIUEHT MMOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB) C WCIIOJIb30BAaHUEM aHAJIOTOBBIX M IH(POBBIX MPHOOPOB, 0OOCHOBHIBATH BBHIOOP
METO/a W3MepeHus, (PUKCHpPOBaTh TMOKa3aHUs NPUOOPOB, HAXOAWTH 3HAUEHUE H3MEpSeMOM
BEJIMUMHBI C TIOMOIIBIO YCPEIHEHUS Pe3yIbTaTOB CEpUU U3MEPEHUN U OLIEHUBAThH MOTPEIIHOCTh
U3MEPEHHUI;

MIPOBOAUTH HECIIOXKHBIE AKCIEPUMEHTAIbHbIE HCCIEIOBAaHUS 3aBUCHUMOCTEN (hU3MuecKkux
BEJIMYMH (3aBHCHMOCTH IyTH PaBHOMEPHO MABIKYIIETOCs Tela OT BPEMEHU JIBUKECHHUS Telna,
CHJIBI TpPEHUS CKOJBXEHHMs OT CHJIbl HOPMaJbHOTO JaBJIEHUs, KayecTBa 0OpaboOTKu
MOBEPXHOCTEN TE€J U HE3aBHUCHUMOCTH CWJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
YOPYTOCTH OT YJUIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00beMa MOTPY>KEHHOM YacTu
TeJa M OT IUJIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT INIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TeJNO, YCIOBUN IUIaBaHUS Tell, YCIOBUM paBHOBECHs pblyara U OJIOKOB):



COBMECTHO C y4MTeneM (popMyIupoBaTh 3ajady M TUIIOTE3y HUCCIEIOBaHUS, CAaMOCTOSITEIbHO
IUTAHUPOBATh HCCIIEAOBAHHUE, CAMOCTOSITEILHO COOMpaTh HKCHEPUMEHTANBbHYIO YCTaHOBKY C
UCIIOJIb30BAHUEM HMHCTPYKIMHU, MPEACTABIATh MOTy4YEHHbIE 3aBUCUMOCTH (DPU3NYECKUX BEJTMUYNH
B BUJe TaOIuIl ¥ TpauKOB, OLEHWBATH MOTPEIIHOCTH, MPOBOAHUTH BHIBOJBI MO pE3yJbTaTaM
UCCIICJOBAHNSI,

coOmoaTh MpaBWiia TEXHUKM Oe30MacHOro Tpyna mnpu pabore ¢ 1a0OpaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIMIIBI JCHCTBUS PUOOPOB U TEXHHUUECKUX YCTPOICTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OApOMETp, pblyar, MOJABUKHBIA U HENOABUKHBIN OJIOK,
HAaKJIOHHAs IIJIOCKOCTB;

XapaKTepu30BaTh MPUHLUIIBI ASHCTBUS U3YYEHHBIX PHUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJOIMYECKHUX IPOLECCOB C MCIOJIb30BAHUEM HMX ONUCAHMS (B TOM YHCIIE: MOAIIUIHUKH,
YCTPOMCTBO BOJOIIPOBOJIA, THAPABIMUYECKUH Ipecc, cCu(OH, MAaHOMETp, BBICOTOMED, IOPIIHEBOH
HACcOC, apeoMeTp), HCIOJIb3Ysl 3HAHUS O CBOMCTBAX (U3WYECKUX SIBICHUH W HEOOXOIMMBIE
(bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKHM H3YyUYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOIMUYECKUX IHPOLECCOB IMpPH pPEUIeHHH Yy4yeOHOo-
IPAKTUYECKUX 3a7au;

IPUBOAMUTH TNpUMEpbl  (HAXOAUTh HMHGOPMALMIO O IPUMEpax) MPAKTUYECKOro
UCTIOJIB30BaHUsl (PM3NYECKUX 3HAHWN B TIOBCEJIHEBHOW JKU3HM /IS oOecriedeHns 0€301macHOCTH
npu oOpalieHuu ¢ npubopaMM U TEXHHUUECKUMM YCTPONCTBAMM, COXpPAHEHHs 310pPOBbS U
COOIIOICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKpPY KAIOILEH Cpefe;

OCYILLECTBIIATh OTOOP MCTOYHHUKOB MH(pOpMalun (usnyeckoro cojepxkanus B MHTepHere,
CaMOCTOSITENIEHO (POPMYJIMPYsl MOMCKOBBIA 3arpoc, Ha OCHOBE HMMEIOMIMXCS 3HAHUWA U ITyTeM
CpPaBHEHMs  pa3JIMYHBIX  HCTOYHUKOB  BBIACHATH  HMH(OpPMAILUIO, KOTOpas  sBJISETCA
IIPOTUBOPEYMBOM UM MOXKET OBITH HEOCTOBEPHOIA;

UCIOJb30BAaTh NPU BBINOJHEHWH YYEOHBIX 3a/laHMil Hay4YHO-TIOMYJISIPHYIO JIUTEparypy
¢bu3nyecKkoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BiIajeTh
npreMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAlMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHbIE KpaTKHE NMHCbMEHHBIE M YCTHBIE COOOIIEHHs Ha OCHOBE 2 - 3
VMCTOYHUKOB HMHPOpMaIMK (PU3NYECKOTO COJAEpKAHMS, B TOM 4YHCIe MyOJIMYHO NPOBOJIUTH
KpaTKHe COOOLIEHMsI O pe3yJIbTaTax MPOEKTOB WM YUeOHBIX UCCIIE0OBAHUM, TPU 3TOM I'PaMOTHO
MCIIOJIb30BaTh M3yUYEHHBIH MOHATUIHBINA amnmapaT Kypca (U3HKH, CONPOBOXKAATh BHICTYIUICHHE
MIpE3EHTALUEN;

IIpY BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacHpeleniaTh OO0S3aHHOCTH B
Irpynne B COOTBETCTBUU C IIOCTABJICHHBIMM 3aJadaMM, CJIEIUTh 32 BBIIOJIHEHHWEM IUIaHA
NEeICTBUI, OLIEHUBaTh COOCTBEHHBIM BKJIAA B JEATENbHOCTh TIPYIIBl, BBICTPAaUBATh
KOMMYHHMKaTUBHOE B3aMMOJEHCTBHE, yUNTHIBAsi MHEHUE OKPYKAIOLIMX.

6.4.2. IlpeameTHbIe pe3ysbTaThl OCBOEHUS IMPOrpaMMBbl IO (hU3MKE K KOHIYy 00y4YeHHs B 8
KJ1acce:

[IpenmeTHpie  pe3ynbTaThl  Ha  YIUIyOJIGHHOM  YPOBHE  JIOJDKHBI  OTpakaTh
c(OPMHPOBAHHOCTh y 00yUaIOMIUXCSI YMEHU:

UCIIOJIb30BaTh TOHATHA (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHE U aMOp(HbIE TeJa, HACHIIIIEHHbIN
M HEHACBHIIEHHBIM Tmap, CcHnocoObl M3MEHEHUS BHYTPEHHEW HHEPruM, 3JIEMEHTapHbBIN
IIEKTPUYECKUI 3aps]l, IPOBOAHUKH, MTOJIYIPOBOJAHUKH, TUIIEKTPUKH, UCTOYHUKHU ITOCTOSHHOTO
TOKa, 3JIEKTPUUYECKOE U MAarHUTHOE TIOJIS, ONITUYECKasi CUCTEMA) U CUMBOJIMYECKUH S3bIK (PU3UKU
IPU PELICHNH YYeOHBIX U MPAKTUUYECKUX 3a]1a4;

paznuuaTh SBJICHHS (TEIUIOBOE pacIIMpeHre (CKaThe), TeIuIoBOe paBHOBECHE,
MIOBEPXHOCTHOE HATSHKEHHME, CMAUMBAaHUE, KalWUISPHBIE SBJICHUS, UCIIApEHME, KOHJACHCALU,
IUTaBJIEHUE, KpUCTAIM3allUs, KUIIEHUE, CI0COObl Temonepeaadyn (TerIonpoBOJHOCTD,



KOHBEKIIMSI, W3JIyYE€HHE), TEIJIOBblE MOTEPH, SJEKTPU3alusl TeJ, B3aUMOJCHCTBUE 3apsioB,
JIEUCTBUS DJIEKTPUUYECKOTO0 TOKA, KOPOTKOE 3aMBIKAHHME, B3aMMOJCHUCTBHE MAarHUTOB, JACHCTBUE
MarHUTHOTO MOJIsl Ha MMPOBOJAHUK C TOKOM) 10 ONMHUCAHUIO0 UX XapaKTePHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUZNIECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3UUYECKUX SIBICHUN B OKpY KaloLieM MUpe (B TOM
yriciie (PU3MYECKUE SBIICHUS B MPHUPOJIC: MOBEPXHOCTHHIC M KANWLISPHBIC SBJICHHS B TIPUPO/IEL,
KpUCTAJIBI B mpupone, usnydenue ConHIa, 3aMep3aHHe BOJIOEMOB, MOpCKHE Opu3bl,
oOpa3oBaHHE pOCHI, TYMaHa, UHEs, CHETa, dJICKTPHUYECKUE SIBIICHUS B aTMOCdepe, JIEKTPUIECTBO
JKUBBIX OpPraHM3MOB, MarHUTHOE MoJie 3emiiu, Apei( MOIIOCOB, POJIb MAarHUTHOTO TOJS JJIst
JKU3HHU Ha 3emJie, MOJISIPHOE CUSHUE), IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (IpU3HAKHU) (PU3NUECKHUX SBIICHUM;

OIKCHIBATh M3yYEHHBIC CBOWCTBA TEN W (U3MUYCCKUE SIBICHUS, UCIONB3YS (PUINUCCKUE
BEJIMYMHBI (TemIepaTypa, BHYTPEHHsA dHEprusi, KOJIUYECTBO TEIUIOThI, paboTa rasza, yneiabHas
TEIIOEMKOCTh BEIIECTBA, yAeTbHAs TEIUIOTA IUIABJICHHS, YACIbHAs TEIUIOTa MapooOpa3oBaHMs,
yJAenbHas TEeIUIOTa CrOpPaHMsl TOIUIMBA, KOO(PHUIMEHT MOJIE3HOTO ACUCTBUS TEIUIOBOI MAaIllIUHBI,
OTHOCHUTEJIbHAS BJIQKHOCTb BO3/yXa, OJJCKTPUYECKUU 3apsiji, CHJIa TOKa, DSJIEKTPUUECKOE
HaIlpsKEHUE, CONMpPOTUBIIEHUE NpoBOAHUKA, D/IC B 1enu MOCTOSIHHOIO TOKa, 3JEKTPUUYECKOE
yAETBHOE COMPOTHBIICHUE BEIIECTBA, padOTa M MOMNIHOCTh DSJIEKTPHYECKOrO TOKA), TIpHU
ONMHMCAHUM TPABUJIBHO TPAKTOBaTh (DU3MUECKHH CMBICT HCHOJIB3YEMBIX BEIUYMH, WX
0003HaUYECHHS U €IUHUIBI (PU3NUYECKUX BEIUYHH, HAXOIUTh (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
bu3NYECKyI0 BEJIMYMUHY C JAPYTMMHU BEITUYMHAMHU, CTPOUTH IpadUKH H3yUYEHHBIX 3aBHCUMOCTEH
(bU3HYECKUX BEIIMYNH;

XapaKkTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBJICHUS U MPOIECCHI, UCIIONb3YysI OCHOBHbBIE
MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHM CTPOEHHUS BEIIECTBA, YPaBHEHUE TEILIOBOTO
OanaHca, 3aKOH COXpaHEHHS AJIEKTPUYECKOro 3apsijaa, 3akoH KyloHa, IpUHLHUIT CyNepro3uliuu
IIEKTPUYECKUX TOJNeH, 3akoH Oma 1 ydacTka menwd, npaBuia Kupxroda, 3akon Oma s
NMOJIHOM 1ienu, 3akoH Jxoyns-JIeHma, 3aKOH COXpaHEHHs SHEpPruM, IMpPU 3TOM pa3inyaTh
CJIOBECHYIO ()OPMYITUPOBKY 3aKOHA U €70 MAaTEMAaTHYECKOE BBIPAKEHUE;

CTPOUTH TPOCThIE (UINYECKUE MOJEIH pPEalbHbIX OOBEKTOB, MPOIECCOB U SBICHUM,
BBIZICJIATh TNPU JTOM CYIIECTBEHHBIE W BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB, IPOIIECCOB,
SBIICHUH, IPUMEHATh PU3NYECKUE MOJIEIH Al 00BbACHEHUS (PU3NUECKHUX MPOLIECCOB U PEIICHUS
y4eOHBIX 3a/1a4;

OOBSACHATH (UBNYECKUE SIBJICHUS, MIPOLIECCHl U CBOMCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
CUTyallull NMPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa, W peniaTh KadyeCTBEHHBIE 3aJaud, B TOM
yrcie TpeOyIolUe YUCICHHOTO OILICHWBAHUS XapaKTEPHBIX 3HAUCHUN (PU3NYECKUX BEIUYHH,
BBHIOMPATh (DU3UYECKYIO MOJIEb, BBISBISTH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U BBICTpaUBaTh
JIOTUYECKYIO0 IIETIOYKY PacCy>KIEHH C HCMOJIb30BAHUEM H3YYEHHBIX CBOMCTB (DHU3HMUECKHUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U MOJICIICH;

pelath pacdeTHble 3a7aud (C UCMOJIb30BaHUEM 2 - 3 ypaBHEHHUH) MO M3y4yaeMbIM TeMaM
Kypca (u3uku, BbIOMpas (U3MUECKYI0 MOJENIb C HCIIOJIb30BAaHUEM 3aKOHOB M (QopMmyd,
CBSI3BIBAIOIINX (PU3UYECKUE BEIMYMHBI, 3aMTUCHIBATh KPATKOE YCIOBHUE U PAa3BEPHYTOE PEIICHUE
3a/lauy, BBIABIIATH HEOCTAIOIINE WM W30BITOYHBIE JaHHBIE, 0OOCHOBHIBATH BBHIOOP MeTOaA
pelieHusl 3aJadyd, MCIOJIb30BaTh CIPAaBOYHBIE JaHHbIE, NPUMEHSATh METOJbl aHaIu3a
pa3MEepHOCTEH, WCIOJIb30BaTh TpauyecKue METOAbl  PEIICHWS  3aj1ad, IPOBOJIUTH
MaTeMaTuueckue mpeoOpa3oBaHUs U pPacyeThl, OICHHBATh PEATUCTHYHOCTH MOJIYYCHHOTO
3Ha4YCHUS] (DU3UYECKON BEIIMYMHBI W OMNPENCISITh PA3MEPHOCTh (PU3MUECKOW BEITUYHHBI,
MOJIyYEHHOU MpHU PEIICHUH 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIINTH MPHU MOMOIIH (PU3UIECKUX METOOB, U
npeyiaraTh OPUEHTHUPOBOUHBIN CMOCOO pelIeHus, B OMHCAHUW HWCCIEIOBAHMS PACMO3HABATh
MIPOBEPSIEMOE MPEATOI0KEHUE (TUTIOTE3Y), HHTEPIIPETUPOBATH MOTYUYCHHBIN PE3yIIbTaT;

MIPOBOANTH OMBITHI MO HAOMIOAEHUIO (DU3UUYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB TEM
(KanmWJUTSIpHBIC SIBJICHUS, 3aBUCHUMOCTH JaBJICHHUS BO3JyXa OT €ro o0beMa W TeMIIepaTyphl,



CKOpOCTM IIpollecca OCThIBaHUs (HArpeBaHUs) MNpPH M3Iy4YEHUM OT IBETa H3JIydarolien
(Torjomaeif) MOBEpXHOCTH, CKOPOCTh HCHApEHHs] BOABI OT TEMIIEPAaTyphbl KHIKOCTH M
IUIOINAAM €€ IOBEPXHOCTH, JIEKTpU3allUs TeJ U B3aUMOJAEHCTBHE 3JIEKTPUYECKUX 3apsIOB,
B3aUMOJICHICTBHE TIOCTOSIHHBIX MAarHWTOB, BU3yallM3alldsi MAarHUTHBIX IIOJIEH TTOCTOSHHBIX
MarHuTOB, JI€HCTBHS MAarHUTHOIO IOJSl Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBAa  JJIEKTPOJBHraTeis  IOCTOSHHOTO  TOKa):  (OpPMyJIHpOBaTb  IIPOBEPSEMOE
HpeanonoXeHue (TUIoTe3y) O BO3MOXKHBIX pe3yJbTaTaXx HaOMIOJEHUH, CaMOCTOSITEIbHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa OOOpYJOBaHHUS, ONMCHIBATH XOJ OINbBITA U
(GopMyIMpOBATH BBIBOABI;

NPOBOJUTH MPSIMBbIE M KOCBEHHBIC HM3MEpeHHs (U3MYECKHX BEIWYHMH (TeMIleparypa,
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3/yXa, CHJa TOKAa, HaNpsKEHHE, YJelbHass TEeIUIOEMKOCTh
BEIIECTBA, COIMPOTHBICHUE MPOBOJHUKA, padOoTa M MOIIHOCTh AJIEKTPHUYECKOTO TOKa) C
UCIOJIb30BAHUEM aHAJIOTOBBIX U LUGPOBBIX NPUOOPOB, OOOCHOBBIBATH BBIOOP MeTOzA
u3MepeHusi, pUKcUpoBaTh MOKa3aHUs MPUOOPOB, HAXOIUTH 3HAYCHUE M3MEPSEMON BETUYUHBI C
HOMOILBIO YCPEIHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUH U OLIEHUBATh OTPEIIHOCTh U3MEPEHUN;

MPOBOJIUTH OSKCIIEPUMEHTAIbHBIE HCCIENOBAHUA 3aBHCUMOCTEH (U3MUECKUX BEITHMYUH
(3aBHCHMOCTB JaBJICHHsI BO3JlyXa OT €ro 00beMa M HarpeBaHUs WM OXJIAXKICHHs, UCCIIEIOBaHUE
SBIICHUS TEIUIOOOMEHa TpPH CMEIIMBAaHUHM XOJOJHOW W TOpsSYeld BOABI, 3aBUCHMOCTD
COIIPOTHUBJIEHUS] NMPOBOAHMUKA OT €ro JJIMHBI, IUIOIIAJM IONEPEUHOro CEYEHUs M YAEIbHOIo
COIIPOTHBIICHUS] BELIECTBA IPOBOJHHMKA, CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOIAHHK, OT
HaNpsDKEHUs Ha IPOBOJHUKE, HCCIIeI0BAaHHUE TIOCIEI0BATEIBHOTO U AapalIeIbHOTO COSAUMHEHHH
IIPOBOJHUKOB): COBMECTHO C yduTelneM (popMyInMpoBaTh 3a1ady W THIIOTE3Y HCCIIEIOBAHHUSA,
CaMOCTOSITENIbHO IUIAHUPOBATh UCCIIE0BAaHUE, CAMOCTOSTEILHO COOMPATh HKCIEPUMEHTAIbHYIO
YCTAaHOBKY C HCIOJBb30BAHWEM HHCTPYKIMH, TIPEACTABIATH TIOJTYYEHHBIE 3aBUCHMOCTHU
¢u3nyecKkux BEIMYMH B BMJE TaOiul M rpaduKOB, OLEHHUBATh IOIPEIIHOCTH, MPOBOAUTH
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIETOBAHHUS;

co0uro1aTh MpaBuiia 6€30MacHOro Tpyia Mpu padboTe ¢ 1abopaTOpHBIM 000PYJOBAHUEM;

XapaKTepU30BaTh MPHUHIUIIBI JICHCTBHS N3YYEHHBIX NMPHOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX TPOLECCOB C MCIOIb30BAaHMEM HUX ONHUCAaHUS (B TOM 4MCIE: CHUCTEMa
OTOIUICHHSI JIOMOB, THTPOMETp, TapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUYUK
AIIEKTPUUYECKON SHEPTUH, HIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTeIbHbIE AIEKTPOIPUOOPHI
(IprMepsl), IPETOXPAHUTENN M X TPUMEHEHUE B OBITY M TEXHHKE, TPUMEHEHNE TTOCTOSHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, AJIEKTPOABHUraTeNb IMOCTOSHHOIO TOKa), MCIONB3ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHHUH, HEOOXOIUMBIE PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh POCThIE TEXHUYECKHUE YCTPOMCTBAa U M3MEPUTENbHBIE IPUOOPHI IO CXeMaM
U CXEMAaTUYHBIM PHUCYHKaM (KHUAKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETpP, TUTPOMETD,
JIBUTATE]Ib BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl IEKTPHUECKUX
1eneil ¢ MociIe0BaTeNbHBIM U MapaJUIeIbHBIM COSANHEHUEM JJIEMEHTOB, Pa3iNyasl yCIOBHBIE
0003HauEHMsI JIEMEHTOB JIEKTPUUECKUX LIETeH, HCIOIB30BAaTh CXEMbI U CXEeMAaTHUHbIE PUCYHKH
U3YyYEHHBIX TEXHWYECKHX YCTPOMCTB, W3MEPUTEIFHBIX TPHOOPOB M  TEXHOJIOTUYECKHX
IPOIIECCOB MPH PEIICHUH yU4eOHO-TIPAKTHUECKUX 3a71ay;

NPUBOJIUTL NpUMEpbl  (HAXOIUTh HMHGPOpPMAIMIO O MpHUMepax) MPaKTHYECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWN B TMOBCEJIHEBHOW KU3HM JJIs o0ecredeHus 0e30MacHOCTH
npu OOpamieHnu C TpHOOpaMH W TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 30POBbS M
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT 0 TIOBEICHHUS B OKpY>KaloIie cpesie;

OCYIIECTBIISITh TMOWCK WHPOpManuu B HHTEepHETE, CaMOCTOATENHEHO (HOPMYIHPYS
MIOMCKOBBIN 3aIIPOC, HA OCHOBE MMEIOIIUXCS 3HAHUI U CPAaBHEHMSI JIOMIOJHUTEIbHBIX HCTOYHUKOB
BBIJICNIATH MHPOPMAIIUIO, KOTOpAst SIBIISIETCS TPOTHBOPEUUBON MM MOXKET OBITh HEZIOCTOBEPHOM;

UCIOJIb30BATh IPH BBHINOJHEHUH YYEOHBIX 3a/JaHUl HAyYHO-TIOMYJISIPHYIO JIUTEPaTypy,
CTIpaBOYHBIE MaTepHaIIbl, peCypchl ceTH VIHTepHEeT, BiajeTh NMpUeMaMH KOHCIIEKTHPOBAaHUS
TEKCTa, mpeoOpa3oBaHusl HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHMCBMEHHBIE M KpaTKUE YCTHbIE CooOmeHus, 0000mas



MH(GOPMALIMIO U3 HECKOJIbKMX HCTOYHUKOB, B TOM YHCIE MyOJIMYHO MPEICTaBISTh PE3yIbTaThl
IIPOEKTHON WJIM HCCIIEI0BATENbCKON JESATENBHOCTH, IPU 3TOM TIPAaMOTHO HCIOJIb30BaTh
M3YYCHHBII MOHATUIHBIN anmnapaT Kypca GU3HKH, COMPOBOKIAThH BHICTYIJICHUE TPE3CHTALIUEH;

IpU  BBIIOJHEHUM Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (U3NYECKUX IPOIIECCOB
pacnpenensaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUH C MTOCTABIEHHBIMU 3aJjauaMu, CIEIUTh 3a
BBINIOJIHEHUEM IUIaHAa JCHCTBHIM M KOPPEKTHPOBATh €ro, OLEHHBATh COOCTBEHHBIM BKIAJ B
NEeSATeNIbHOCTh ~ TIPYMIMbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, IPOSBISS
TOTOBHOCTb pa3peniatb KOH(PIUKTHI.

6.4.3. [IpeameTHBIC pe3ynbTaThl OCBOCHHS MPOrpaMMbl 10 (pU3KKe K KOHIy 0O0y4deHus B 9
KJ1acce:

[IpenmerHpie  pe3ynbTaThl  Ha  YIUIyOJIGHHOM  YPOBHE  JIOJDKHBI  OTpakaTh
c(OPMHPOBAHHOCTh y 00yUAIOIINUXCS YMEHUH:

UCIIOJIb30BaTh MOHATHUA (CHCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHUYECKOIO JBMXKECHUS,
HEBECOMOCTh M TMEpPErpy3Kkd, IEHTP TSDKECTH, MEXaHWYeCKHE BOJIHBL, 3BYK, HH(}pa3Byk u
YJIBTPa3BYK, 3JICKTPOMArHUTHbIE BOJHBI, PEHTT€HOBCKOE U3TyUYeHHE, IIKalla 3JEKTPOMAarHUTHBIX
BOJIH, MCTOYHMKH CBE€Ta, OJIM30PYKOCTh M JalIbHO30PKOCTh, CIEKTPhl MCIYCKaHUS U
norjouieHus, anbda-, O0era- U ramma-u3Iy4deHHs, H30TONBL, SJEpHAas W TepMosAepHas
HHEPreTHKA) U CUMBOJIMYECKUH S3bIK (PU3HUKU NPU PELICHUH YYE€OHBIX U MPAKTUUYECKUX 33]1a4;

pasznuyath SBICHHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBUKCHHE, CBOOOIHOE TWaJeHUE TeJ, JBWKCHHE II0
OKPYXHOCTH, B3aUMOJICHCTBUE TEJ, pAaBHOBECHE MaTEPHUAIbHOM TOYKH, PEaKTUBHOE JIBHKEHUE,
HEBECOMOCTh, KojieOaTelIbHOE JBUKEHHE (FapMOHUYECKHE, 3aTyXalollWe, BbIHYKJICHHBIC
KoieOaHusl), PE30HAHC, BOJHOBOE [BIDKEHHE (paclpocTpaHEHHE U OTpaKeHUE 3BYKa,
uHTepdepeHs U AUPPaKIUs BOJH), NPSIMOJIMHEHHOE paclpOCTpAHEHHE, OTpPAXKEHHE U
MPEIOMIICHUE CBETA, MMOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3io’KeHUE OEJIoro CBeTa B CIIEKTP
U CIOKEHHE CIEKTPAJIbHBIX LIBETOB, €CTECTBEHHAs pPAaJUOAKTUBHOCTb, BO3HUKHOBEHUE
JUHENYaToOro CreKTpa H3IY4YeHHs) MO OMHCAHMIO HMX XapaKTEepPHBIX CBONCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpY’KaIOLIEM MUpE (B TOM
ymciie (pU3NYECKHe SIBICHUS B NMPUPOJE: NMPUIMBBI U OTJIUBBI, JBUKeHUE ruiaHeT CoHeyHon
CHUCTEMBI, DPEAKTHBHOE JIBUKEHUE >KMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMHUYECKHE BOJIHBI, IIyHAaMH, 3XO, I[BETa TeJ, ONTUYECKHE SBJICHUS B
npupojie, OuolorMYecKoe JeWCTBUE BHIUMOIO, YJIbTPa(HUOIETOBOIO U PEHTTEHOBCKOIO
U3ITyYEHUHN, €eCTECTBEHHBIH pPAaJUOAKTUBHBIA (OH, KOCMUYECKHE Jy4d, paJAHMOaKTHBHOE
U3JIy4YeHUE MPUPOJHBIX MHHEPATIOB JACHCTBUME pPAJAUOAKTHBHBIX H3JIYYEHHH Ha OpraHu3M
YeJiIoBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3ajjauy B yUeOHYIO, BBIJIEISTh CYIIECTBEHHbIE
cBOiicTBa (pU3HAKK) PUINIECKUX SIBICHUI;

ONUCHIBATh M3yUEHHBIE CBOMCTBA TeJN W (U3NYECKUE SIBICHHUS, UCHOJIb3YS (PU3NUYECKUE
BEJIMYMHBI (CPEeIHAsA U MTHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE,
NepeMelieHe TNpU PAaBHOYCKOPEHHOM MPSMOJUHEHHOM JIBUKEHUH, YIJIOBas CKOPOCTb,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CHJIa TPEHHUs, CUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHUE
CBOOOJHOIO MaJIeHUs, BEC TeNa, IIEHTP TSHKECTH TBEPAOIO Tella, UMITYJIbC Tela, UMITYJIbC CUJIBL,
MOMEHT CHJIBI, MEXaHW4ecKas paboTa M MOIIHOCTb, MOTEHIMAIbHAs YHEPrusl Tesa, MOJHATOro
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTOM MPYKUHbBI, KHHETUYECKasi SHEPTus,
MOJIHAsE MEXaHW4ecKasl 3HEprusi, MepuoJ] U YacToTa KojeOaHuM, Meproj MaTeMaTHYeCKOro W
NPYXUHHOTO MAasTHUKOB, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBbICOTa TOHA, CKOPOCTb CBETa,
noKaszaresb HPeIOMIIEHUS] CPefbl), IPH ONHCAHUU NPABHIBHO TPAKTOBATh (PU3UYECKHI CMBICI
UCIIONIb3YEMBIX BEJIMYUH, MX OOO3HAUCHHUS U EAUHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(opMyIIbl, CBS3BIBAIOLINE TaHHYIO (M3UYECKYIO0 BEIWYMHY C JIPYTMMU BEIMYMHAMHU, CTPOUTH
rpaduKu U3yUYEeHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUNYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (hU3MYECKHE SBICHHUS M IPOLECCHI, MCIOJb3YS 3aKOH
COXPAHEHHUS SHEPruu, 3aKOH BCEMHUPHOTO TATOTEHMSI, MPUHIUI CYNEPIO3ULIUN CHUJI, TPUHIIUII



oTHocuTenbHOCTH ["amuies, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHUS HMIYJbCa, TEOPEMY O
KMHETUYECKOW 3Hepruu, 3akoH ['yka, 3akoH bepHyJu, 3aKOHBI OTPAKEHHSI U IIPEIIOMIICHUS
cBeTa, (popMyily TOHKOH JIMH3BI, IUIAHETAPHYIO MOJEIb aTOMA, HYKJIIOHHYIO MOJEIb aTOMHOIO
A7Ipa, 3aKOHbI COXPAHEHHUS 3apsI0BOrO0 U MAaCCOBOI'O UUCEN NPU SAEPHBIX PEAKLUAX, IPH 3TOM
pas3yInyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMAaTHUECKOE BbIPAXKEHUE;

CTPOUTH (PU3UYECKUE MOJIEITH PEATbHBIX 00BEKTOB, MIPOIECCOB U SBJICHUHN, BBLACIATH PU
9TOM CYILECTBEHHBIE U BTOPOCTENIEHHBIE CBOICTBA OOBEKTOB, NIPOLIECCOB, SIBJICHHUH, IPUMEHSTh
¢du3nueckne Moaenu Uit OObsICHEHUS (PU3NUECKUX MPOIIECCOB U PELICHUs yUeOHBIX 3a/1a4;

OOBSICHATh (PM3MUECKUE SBJICHMS, MPOLIECCHl M CBOMCTBA T€J, B TOM YHCIE B KOHTEKCTE
CUTyalUll NPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa, U pellaTb KayeCTBEHHbIE 3a/aud, B TOM
yyciae TpeOyIole YHUCICHHOTO OLICHMBAHMS XApaKTEpHBIX 3HAYEHUH (PU3MUECKUX BEJIWYMH,
BBIOMpPATh (U3NYECKYI0 MOJIENb, BBISBIATH NMPHUYUHHO-CIICJACTBEHHBIC CBSI3M U BBICTPAMBATH
JIOTMYECKYI0 LEMOYKY PAacCyXAEeHUH U3 2 - 3 IIaroB ¢ MCHOJb30BAHUEM H3YYEHHBIX CBOMICTB
du3nUecKux ABICHUNA, PU3NIECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U MOJIeIIeH;

pelmiaTb pacueTHble 3aJaud [0 H3y4aeMbIM TeMaM Kypca (U3UKH, BbIOMpas
COOTBETCTBYIOIILYIO (PH3UUECKYIO MOJEIH C HCIOJIB30BAaHUEM 3aKOHOB U (DOPMYJI, CBSI3BIBAFOIIINX
¢u3nyeckue BEIUYMHBI, 3alMChIBaTh KpaTKOe YCIOBME U pa3BEPHYTOE pELICHHE 3aaud,
BBISIBJISITH HEJOCTAIOIIME WIM M30BITOUHBIE JIaHHBIE, OOOCHOBBIBaTH BHIOOP METOAA pPELICHUS
3aJlauyd, MCIIOJIb30BaTh CIPABOYHBbIE [aHHbIC, NPUMEHITh METOJbl aHajIu3a pPa3MEPHOCTEH,
UCTIONIB30BaTh TpaMuecKue METOAbl peImIeHUs 3afad, IMPOBOAWTH MaTeMaTHYECKUE
npeoOpa3oBaHUs U pacyeThl, OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOIO 3Ha4eHus (PU3nYecKon
BEJIMYMHBI U OIpPENEISITh Pa3MEPHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHON NpU PEIICHUU
3ajlauy;

pacrno3HaBaTh IPO0JIEMbI, KOTOPbIE MOXKHO PELIMTh IPU MOMOIIK (PU3NYECKUX METOAOB, U
IpeylaraTb OPUEHTUPOBOYHBIN CIIOCOO pelIeHUs,, B OMMCAHUM MCCIEJOBAHUS PACIO3HABATh
IIPOBEPSIEMOE NPEIIO0JIOKEHUE (TUIIOTE3Y), OLIEHHWBATh IPABHIBHOCTH IMOPSAJKA IPOBEIECHUS
UCCIIEI0BaHMsI, UHTEPIPETUPOBATH MOJTYUECHHBINA pe3yIbTaT;

MIPOBOAUTH ONBITHI MO HAOMIOAEHUIO (PU3UYECKUX SIBICHUN WM (PU3MUECKUX CBOMCTB TEN
(u3y4yeHue BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHUs HSHEPrMH, 3aKOHAa COXPaHEHUs
UMIyJbCa, JAeWcTBHE 3aKkoHa bepHyIM M BO3HUKHOBEHHE IOJBEMHON CHIJIBI KpBbLIa,
3aBHCUMOCTh NEepuojJia KoJeOaHUN NPYKUHHOTO MasTHHUKAa OT MAacChl Ipy3a U KECTKOCTH
OPYXKUHBl M  HE3aBUCUMOCTh OT AaMIUIMTYAbl MaiblX KojeOaHul, NpSIMOJIMHEHHOE
pacrpocTpaHEeHHE CBETa, Pa3iokeHUe Oeoro cBeTa B CHEKTP, U3YyUeHHE CBOMCTB M300paXKeHHs
B TUIOCKOM 3€pKajie M CBOWCTB M300paKEHHS TpeaAMeTa B COOMpAroIieil JuH3e, HaOI0IeHne
CIUIOIIHBIX W  JIMHEWYaThIX  CIEKTPOB  M3JIydeHus): (opMyJHpOBaTh  IMpOBEpsieMoe
MPEANONOXKEeHHEe (TUMOTEe3y) O BO3MOXHBIX pe3yJibTaTax HaOMIOJICHUM, CaMOCTOSITEIIBHO
coOMpaTh YCTAaHOBKY M3 H30BITOUHOIO Habopa OOOpYIOBaHHUS, OMMCHIBATH XOJI OIBITA U
bopMyITUpOBaTh BHIBOJIBL;

IPOBOJIUTh MPH HEOOXOAMMOCTH CEpUI0 NPSAMBIX H3MEpPEHHH, ompenenss cpeaHee
3HauUEHUE U3MEPSEMON BEIMYMHBI U OIPEEIsisl HOTPEUTHOCTh PE3YJIbTaTOB MPSIMbIX U3MEPEHUH,
000CHOBBIBaTh BEIOOD crioco0a u3MepeHust (M3MEpUTENILHOTO Tpubopa);

MIPOBOANTH KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BETUUYHH (CPEAHSISI CKOPOCTh U YCKOPEHHUE
TeJa MpU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOTO Ma/IeHUs, ’KECTKOCTh MPYKHUHBI,
KOA(P(UIIMEHT TPeHHsI CKOJBXKEHHs, MeXaHudeckas paboTa MU MOIIHOCTb, YacTOTa U TEPUOJ
KOJIEOAaHUH MaTeMaTHYeCKOro W MPYKMHHOTO MasSTHUKOB, (POKYCHOE paccTOsIHHE COOMparoIien
JUH3bl M €€ ONTHUYecKas Cuia, pPaAHOaKTUBHBIA (DOH) C HCHOJIb30BAaHHMEM AaHAJIOTOBBIX U
UGPOBBIX MPUOOPOB: OOOCHOBBIBATH BBIOOP METO/Aa W3MEPEHHUs, IUIAHUPOBATh HM3MEPEHHMS,
CaMOCTOSITENIbHO COOMpaTh SKCIIEPUMEHTANIbHYIO YCTAHOBKY, BBIUMCIISITh 3HAYEHHE BETUYUHBI U
AQHAIN3UPOBATh IOJYYEHHBIE DPE3YJIbTaThl, OLEHUBAs IOTIPEIIHOCTh PE3YJbTATOB KOCBEHHBIX
WU3MEPEHHUI;

MIPOBOJIUTH SKCIIEPUMEHTAJIbHBIE HCCIENIOBAaHUA 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH
(3aBUCUMOCTH MYTU OT BPEMEHH IMpPH PaBHOYCKOPEHHOM IBHXEHHHM 0e3 HayaJlbHOM CKOPOCTH,



3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHS OT CHUJIbl HOPMAJIBHOTO JABJICHMSI, IIEpHoa KoeOaHni
MaTeMaTHYECKOTr0 MasiTHUKAa OT JJIMHBI HUTH, OINPEJEIEHUEe YCKOPEHUsS CBOOOTHOTO MaJCHHS,
UCCIICIOBaHNE U3MEHEHHUS BEJIMUMHBI U HAIIPABJICHHSI HHAYKIMOHHOTO TOKA, 3aBUCUMOCTb yIJa
OTpaXKEHMsI CBETa OT YIVIa NAJCHMs, yrjia IMpeJOMIIEHHs OT yrja IaJeHUs CBETOBOIO JIyua,
UCCIICIOBAaHUE TPEKOB: M3MEPEHUE SHEPTUU YACTULIbI 10 TOPMO3HOMY ITyTH (110 hoTorpadusm)):
COBMECTHO C y4HTeleM (popMynupoBaTh 3a/Jady U TUIOTE3y HMCCIEIOBAHUS, CAMOCTOSTEIHLHO
IUIAHUPOBAaTh MCCIEIOBAaHHUE, CAMOCTOATEIBHO COOMpaTh HKCIEPUMEHTAIbHYI YCTAHOBKY,
NPECTABIATh MOJyYEeHHBIE 3aBUCUMOCTH (DU3MYECKHX BEJIWYMH B BHUJEC TAaONUIl U TpaduKOB,
OLIEHUBATh MTOTPELIHOCTH, IPOBOJUTH BBIBOJIBI IO PE3yJIbTaTaM UCCIIEAOBAHUS;

COOIOIaTh MpaBUiIa OE30MMaCHOTO TpyAa pu paboTe ¢ 1ab0paTOpHBIM 000PYIOBAaHHEM;

XapaKTepu30BaTh MPUHLUIBI ASHCTBHUS U3YYEHHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX IIPOLIECCOB C HCIIOJIb30BAHMEM HX ONMCAHUSA (B TOM YHUCIE: CIHMIOMETP,
JATYMKU TOJI0KEHUS, PACCTOSIHUA U YCKOPEHUs, paKeTa, 3X0JI0T, OUKH, IepUcKol, (poToanmnapar,
MHUKPOCKOII, TEJIECKOIl, ONTUYECKUE CBETOBObI, CIEKTPOCKOI, J03UMETpP, Kamepa Buiabcona),
UCNONb3Yysl 3HAaHUS O CBOMCTBaX (U3UYECKUX SBICHUM U HEoOXoaumble (QU3NUEcKue
3aKOHOMEPHOCTH, HMCIIOJIb30BAaTh CXEMbl W CXEMAaTHYHBIE PHUCYHKH HM3YYEHHBIX TEXHHUYECKUX
YCTPONCTB, U3MEPUTEIbHBIX NMPUOOPOB M TEXHOJIOTMYECKHX IPOLIECCOB MPU PEUIEHUH y4eOHO-
NPaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISl TOCTPOSHUS N300paKEHUH B TIIOCKOM 3epKaje U
coOuparoniei JIuH3e;

[PUBOJIUTL NpUMEpbl  (HAXOAUTh HMHPOpPMAIMIO O IMpUMEpax) MPaKTHUYECKOIo
UCIOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW JKU3HM AJs o0ecredeHus 0e30MacHOCTH
npu oOpaimieHuu ¢ npuOopaMu M TEXHUYECKMMHU YCTPONMCTBAMH, COXPAaHEHUS 3]I0pPOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 MIOBECHUS B OKpY KaloIlIel cpese;

OCYWIECTBIISITh TMOHWCK HWHPopMauuu B HHTEepHETE, CaMOCTOATENHEHO (HOPMYIHPYS
IIOUCKOBBIN 3aIIPOC, HAXOAUTH IIyTH ONPENEIeHNUs JOCTOBEPHOCTU MOJYyYeHHON nHpopMauu Ha
OCHOBE UMEIOLINXCS 3HAHUN U IONOJHUTEIbHBIX HICTOYHUKOB;

UCIOJIb30BATh IPHU BBINOJHEHUH YYEOHBIX 3a/JaHUIl HAyYHO-TIONMYJSIPHYIO JIMTEpaTypy,
CIpaBOYHBIE MaTepHalibl, pecypchl ceTd WHTepHeT, BiIajeTh NpUEMaMU KOHCIIEKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHusl HHPOPMALIUHU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIEHUSI Ha OCHOBE MH(pOpMaLUU U3
HECKOJIbKUX  MCTOYHHMKOB, MYyOJIMYHO  MpPEACTABIATh  PE3yJbTaThl  MPOEKTHOH  WIH
HCCIIE0BATENBCKON IEATEIBHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIB30BaTh U3YYEHHBIN OHATHIHBIN
ammapar M3y4aeMoro pasjena (U3MKA U CONPOBOXK/ATh BBICTYIUIEHUE MPE3CHTALUEH ¢ yuyeToM
0COOEHHOCTEH ayAUTOPUH 00YyUarOIIUXCSl.



