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MNOACHUTEJBHASA 3AIINCKA

PaGouasi ocHoBHasi oOpa3oBaTejibHasi nmporpamMma mo npeamery «®usuxa» (7 — 9
KJIAcChI) COCTABJICHA HA OCHOBAHHWH CJICAYIOIIHMX HOPMATHBHBIX JOKYMEHTOB:

v TocynapcTBEHHOTO 00pa3oBaTEIbHOIO CTaHAapTa OCHOBHOTO 0OOIIEro oOpa3oBaHUsS
Honeukoit Hapongnoit PecnyOnmuku, ytBepxkaeHHoro Ilpukasom MuHucrepcersa
obpaszoBanust u Hayku Jlonenkon Hapomuoit PecryOmumku ot 30.03.2022r. Ne 22-HII
(3apeructpupoBano B MunucrepctBe toctuiuu Jlonenkoit Hapomuoit PecnyGmukw,
peructpanuoHubiid Ne 5055 ot 05.04.2022r.);

v' TIpuMepHON OCHOBHOW 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOIO OOILIEr0 00pa3oBaHUs
(yrBepxaeHa Ilpukazom MunucrepcTtBa obpazoBanuss W Hayku Jlonenkoi Hapomnoi
Pecny6mnku ot 18.07.2022 Ne 586);

v' Vuebnoro miana MBOY «AmBpocueBckas mkoina Ne 5» AMBPOCHEBCKOTO paiioHa
(yrBepxkaeH Ilpukazom MBOY «AmBpocueBckas mkosa Ne 5» AMBpocHEBCKOTo paiioHa
JHP);

v' TlpumepHas pabodasi mporpaMma OCHOBHOIO 0011ero obpasosanus «®@usuka» (st 7 - 9
KJIacCOB 00pa3oBaTeNIbHOM OpraHu3anuu) (PEKOMEHIOBaHA pEIIeHHEeM HayyHO —
metoaudeckoro coseta 'bOY ITIO « IOHPUPO» (mpotokon ot 11.08.2022 Ne 3)

Kypc ¢usuku — cucreMo00pa3yromuii 11 eCTeCTBEHHO-HAYYHbIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJIECHUI, N3y4aeMbIX XHMUEH,
Oouosiorueii, actrpoHoMue u (usmdeckoi reorpadueii. dusuka — 3TO MpeaMET, KOTOPHIH HE
TOJIbKO BHOCUT OCHOBHOMW BKJIAJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, HO U MPEIOCTABISAET
HaunOoJsiee sicHble 00paslibl MPUMEHEHUSI HAyYHOr0 METOAA MO3HaHMs, T.€. CIIoco0a MoydeHus
JIOCTOBEPHBIX 3HaHMUI 0 Mupe. Hakonen, ¢u3nka — 3To mpenMer, KOTOPbIA Hapsiay ¢ APYTUMHU
€CTeCTBEHHO-HAYUYHbIMU TNpeAMETaMH [JOJDKEH JaTh IIKOJBHUKAM IpeJcTaBlieHue 00
YBJIEKATEJIbHOCTH HAyYHOTO MCCIEA0BAaHUS U PAZOCTH CaMOCTOSITEILHOTO OTKPBITHUS HOBOIO
3HaHUS.

Opna U3 TIaBHBIX 337a4 (pU3NUYECKOro 0O0pa3oBaHusl B CTPYKType 00Iiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM
Macchl 00y4aroIMXxcs, KOTOpbIe B JaJIbHEHIIEM OYyT 3aHSATHI B CaMbIX Pa3HOOOpPa3HbIX cepax
nesTenbHOCTH. Ho He MeHee BayKHOM 3a7jauell ABIIIETCS BBISIBJICHHE M NOJTOTOBKA TaJIaHTIUBBIX
MOJIOZIBIX JIIOJEH I MpoAoDKEeHUss oOpa3oBaHMs M JajbHelmed mnpodeccuoHaIbHOU
NeSITeIbHOCTH B 00J1aCTH €CTECTBEHHO-HAYUHBIX MCCIEIOBAHUN U CO3JJTaHUH HOBBIX TEXHOJIOTH.
CornacHo IpHUHATOMY B MEXIyHApOJHOM cooOlIecTBe omnpezeneHuto, «EctecTBeHHO-HayuHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YelIOBeKa 3aHMMAaTh AKTUBHYIO TPAXKAAHCKYIO MO3MIMIO T10
OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMHU, U €r0 TOTOBHOCTb
MHTEPECOBAThCSl €CTECTBEHHO-HAYYHBIMU HAE€IMU. HayyHO IpaMOTHBIH 4YEJIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAaHHOM OOCYXJIEHUU NPOOJIeM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTUSIM, YTO TPEOyeT OT HEro CJeIyIOIUX KOMIETEeHTHOCTEH!:

- Hay4HO OOBSICHATH SIBICHUS,

- OIICHHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICOBAHMS,

-MHTEPIPETUPOBATh JTaHHBIE U HMCIIOJIB30BaTh HAYYHbIE JOKA3aTeNIbCTBA ISl TIOJMyUYEHUS
BBIBOJIOBY.

N3yuenne ¢pusnku cnocoOHO BHECTH pELIAIOUINI BKIa B (POPMUPOBAHNE €CTECTBEHHO-
HAYYHOH IPaMOTHOCTH 00YYaroIUXCS.

Hean usyyenus yyeoOHoro npeamera «Pusuka»
Henu nzyuenust Gpuzuku:
- npuoOpeTeHne WHTepeca M CTPEMIICHUsI OOyYaroIMXCsS K HAyYHOMY H3YYCHHIO
MPHUPOJIBI, PA3BUTHE MX HHTEIUICKTYaTbHBIX M TBOPUECKUX CIIOCOOHOCTEI;
- pa3BUTHE TIPEACTABJICHHH O HAyYHOM METOJAC TO3HAaHUA W (OPMHPOBAHUE
HCCICAOBATCIILCKOI'O OTHOHICHUS K OKPYKArOIIHUM SABJICHUSIM



- dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTara W3yYeHHUs OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

- dopmMupoBaHHE TPEACTABICHUA O ponud (U3MKH ISl Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

- pa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cepax Oymymiend nmpodeccruoHaIbHON
NEeSTeIbHOCTH, CBSI3aHHOM C (U3MKOM, MOJArOTOBKAa K JajbHEilleMy OOy4YeHHIO B OITOM
HaIrpaBJICHUH.

JlocTukeHune 3TUX 1eield Ha YPOBHE OCHOBHOI'O 00IIEero o0pa3oBaHUs OOecreunBaeTCs
pelIeHHeM CIEAYIONINX 3a1a4y:

- npuoOpeTeHNe 3HAHUI O AMCKPETHOM CTPOCHHMU BELIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUIECKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

- NpUOOpEeTeHUe YMEHUW ONUCHIBATH U OOBACHATH (PU3MUECKHE SIBICHUSA C
UCTIOJIb30BaHUEM ITOJTyYSHHBIX 3HAHUIA;

- OCBOEHHE METOJIOB PEILICHUS MPOCTEHIINX PACUETHBIX 3ajau C KUCIOJIb30BAHUEM
du3nUecKux Moienel, TBOPYECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33/1a4;

- pa3BUTHE YMEHHH HaAOII0JaTh HPUPOJHBIC SBICHHUS M BBINOIHITH OIBITHI,
nabopatopHble  pabOTBl M DKCIEPUMEHTAIBHBIE  HCCIEAOBAHUS C  HCIIOJIb30BAaHHEM
U3MEPUTENbHBIX TPUOOPOB;

- OCBOCHHUE TPUEMOB PAOOTHI C HHPOPMAITHEH (PU3NIECKOTO COIePIKAHUS, BKITIOUAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTI)KEHUAX (DU3UKHU; aHaIU3 U KPUTUYECKOE OLIEHHWBaHUE
uH(pOopMaLuu;

- 3HaKOMCTBO €O cdepamu Tpo(hecCHOHATBHON NeATeIbHOCTH, CBA3aHHBIMU C
(GU3HUKOMN, M COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMU Ha JTOCTHKCHHSIX (PU3NUYCCKON HAYKHU.

MecTto npeaMera B y4eGHOM IJIaHe
JlaHHas mporpamma npeaycMaTpuBaeT u3ydeHue pu3nKu Ha 6a30BOM ypoBHE B 00bEMe 238
4. 3a TpH roja oOydeHus 1o 2 4. B HeJIeto B 7 1 8 Kilaccax U 1o 3 4. B Hezento B 9 kiacce.

[Ipu opranusanuu nporecca o0yuyeHus: B paMKax JaHHOM IporpaMMbl Hperoaraercs
IpUMEHEHHE CIIEAYIONINX MeJarorH4eCKUX TEXHOJIOTUI 00yUYeHuUs:
penpoayKTHUBHAsI TEXHOJIOTHUS;

TEXHOJIOTUS pa3BUBAIOLIETO O0yUYEHMS;

UTPOBBIE TEXHOJIOTHH;

TEXHOJIOTUS TPOOIEMHOT0 00yUYeHMS;

TEXHOJIOTHS YPOBHEBOHU AuddepeHInanm.

BHeypouHast 1esTeIbHOCT 110 NPeIMETy MpeaycMaTpuBaercs B popmax
BHEKJIACCHBIX (BHEYPOUYHBIX) MEPOIPUSITHIA;

JTUIAKTUYECKHUX UTD;

MPEIMETHBIX HEJIEIIEH;

IIPEIMETHBIX OJIUMIINAJ.
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COILEPKAHUE OBYUYEHUA

7 KJIIACC

Paznen 1. @usuka u e€ poJib B IO3HAHUH OKPY/KAOIIEr0 MUpa

®duszuka — Hayka o mpupoae. ABiaenus npuponasl (MC). duzndyeckue sBICHUS:
MEXaHU4YECKHUE, TEIUIOBbIC, JJIEKTPUYECKNE, MAarHUTHBIE, CBETOBBIC, 3BYKOBBIC.

dusznyeckue BeIWYUHBL. M3Mmepenue ¢u3nMUecKux BeIUYUH. PU3NUECKHE
npu6opsl. [lorpenmHnocTs u3mMepenuii. MexxayHapoiHasi CUCTEMa €IUHUII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HayKd HU3ydaroT npuponay. EcrectBenHo-
HAay4yHbIH METOJ MO3HAHUsA: HAOJIOJIEHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIJIBHIKEHUE
TUMNOTE3, KCIIEPHMEHT II0 MPOBEPKE THUMNOTE3, OObsICHEHHWE HaOI0JaeMOTO SIBJICHUS.
Onucanne PU3UIECKUX SIBICHUH C TOMOIIBIO MOJICJICH.

JleMoHCTpAUH
MexaHn4ecKne, TEIUIOBBIC, DJICKTPUYECKHUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.
dusznueckue MpuOOpsI U MpoLeypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM U UG POBBIM
npuodoOpoOM.
JlabopaTopHbie pad0ThI M ONBITHI
Onpenenenue HeHbI J€IEHUS LIKAIbl U3MEPUTEIBHOr0 Ipubdopa.
N3MepeHnune paccToOsTHUM.
HN3mepenue o0bEMa )KUJIKOCTU U TBEPIAOTO Tea.
OmnpeneneHue pa3MepoB MaJIbIX TeJl.
HN3mepeHue temMmeparypbl IIPU MOMOIIM >KHUJIKOCTHOIO TEPMOMETpA M JaT4UKa
TEMIIEPATYPHI.
6. IIpoBeneHue uccienoBaHUs IO NPOBEPKE TMMIOTE3bI: JaIbHOCTh MOJIETA IIAapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 00JIbIIIE, YeM OOJIbIIIE BHICOTA ITyCKa.
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Pa3znen 2. [lepBoHayajbHbIE CBEICHUS O CTPOCHHUH BelIecTBA

CtpoeHue BelecTBa: aTOMbl U MOJEKYJbl, UX pa3Mepbl. ONBITHI, JOKa3bIBAOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHue dvactull BemiecTBa. CBs3b CKOPOCTH JIBMXKEHHSI YAcCTUIl C TEMIIEpaTypoH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHHWE Ta30B, JKUJIKOCTEH ©  TBEPABIX
(KpUCTaNIMYeCcKuX) Teld. B3aumMOCBs3b MEXIy CBONCTBaAMH BEIIECTB B Pa3HBIX arperaTrHbIX
COCTOSIHHSIX M WX aTOMHO-MOJIEKYJISIDHBIM cTpoeHneM. (OCOOEHHOCTH arperaTHbhIX
COCTOSIHUU BOJHI.

JdeMmoHCcTpauuu
1. HabGnronenne OGPOYHOBCKOTO JIBUKCHUSI.

Ha6mronenune nud dysuu.
3. HaOmonenue sBIeHUM, OOBACHSIOMIUXCS MPUTSHKEHUEM WIW OTTAJIKMBAaHUEM
qacTHIl BEIIECTBA.

JlabopaTopHbie padoThI U ONBITHI
1. Omnenka nuaMmeTpa aToMa METOJIOM PSIOB (C HCIOJIb30BaHUEM (poTorpaduii).

OMBITE IO HAOIOICHHUIO TEIUIOBOTO PACITUPEHUS Ta30B.
3. OmnbIThI MO OOHAPYKEHHUIO ACUCTBHUS CHUJI MOJICKYJISIPHOTO MPUTSI)KESHUS.

Pasznen 3. /IBM:KeHMe U B3aMMOdelicTBUE TeJl
Mexanuueckoe JBmxkeHue. PaBHomMepHOe U HepaBHOMEpHOE ABUNKeHUE. CKOpPOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBMXKEHUH. Pacd€r myTu U BpeMEHU ABUKECHUS.



SIBnenune uHepuuMM. 3aKOH MHEpUMHU. B3aumopeicTBHe Ten Kak NPUYMHA H3MEHEHMS
CKOPOCTH IBMXK€HHUsS Tel. Macca kak mepa uHepTHOCTH Tena. llnmotHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumonedcTBus Tes. Cuia ynpyrocty M 3akoH I'yka.
N3mepenue cuiibl ¢ MOMOIIBIO IMHAMOMETPA. SIBJIEHUE TATOTEHUS U cuia TshkecTu. Cuila TSAXKECTH
Ha npyrux 1utaHetax (MC). Bec Tena. HeBecomocTh. CiiokeHHE CHII, HAIPABJICHHBIX 10
onHoOH npsimMol. PaBHonelicTBytomas cuil. Cuna TpeHus. TpeHue CKOIbXEHUS U TPEHUE
nokos1. Tpenue B npupoze u rexuuke (MC).

JdeMoHcTpauuu
Hab6nronenne MexaHU4ecKoro JBUKEHHUS Tela.
H3MepeHune cKOpoCTH MPSIMOJIUHENHOTO JIBUYKEHUS.
Hab6nronenue siBiieHUs HUHEPLIMH.
HaOnronenue n3amMeHeHus: CKOpoCTH MPY B3aUMOJAEHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJEUCTBUIO TEIN.
Crno’xeHue cuJjl, HapaBJIEHHBIX [0 OJJTHON HNPSIMOI.
JlabopaTopHbie pad0ThI M ONBITHI
1. OmnpeneneHue CKOPOCTH PABHOMEPHOI'O JIBHUXKEHUS (IIapUKa B JKUJIKOCTH, MOJEIIN
BJIEKTPUYECKOTO0 aBTOMOOMIIS U T. IL.).
2. OrmpeneneHue cpeHEN CKOPOCTH CKOJIBXKEHUs OpyCKa WiIM LIapyKa N0 HAKJIOHHOMU
IUIOCKOCTH.
Omnpenenenne MIOTHOCTH TBEPAOIro TeA.
4. OmnbIThl, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh PacTsDKeHUs (AedopMalun) Mpy>KUHBI
OT IIPUJIOKEHHOM CHUJIBI.
5. OneIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBXEHHS OT CHJIBI
JIABJICHUS U XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.
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Pa3znen 4. /laBieHue TBEPABIX TeJl, *)KUAKOCTEN U ra3oB

JlaBnenne. CrnocoObl yMEHBIIEHUs] M yBEJIMUYEHHUs JaBjeHus. JlaBieHue rasa.
3aBUCUMOCTD JaBJICHUS Tra3a oT o0béMma, Temrieparypsl. [lepenaua gaBiaeHust TBEpABIMU
TeIaMH, SKUAKOCTSIMA M Ta3amu. 3akoH Ilackansa. IIHeBMaThyeckue MallMHBI.
3aBUCUMOCTh JaBJICHUSI KUAKOCTH OT TIJIIyOuHBI. ['umapocratudeckuil mapaaokc.
CooO6mmaronyecs cocyabl. [ mapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnu u armocdepHoe pAaBieHue. [IpuumHBI CylIeCTBOBAaHUS
BO3yIIHOM o6osoukn 3ems. OmnbiT  Toppuuennu. M3mepenue arMocdepHOro
JlaBiieHus. 3aBUCHUMOCTb aTMOC(EpPHOIro JaBJIEHUS OT BBICOTHI HAaJ YPOBHEM MODS.
[Tpubops! 115 u3MepeHus: arMochepHOro JaBjIeHUS.

JlelicTBUE KUIKOCTH W ra3a Ha MNOrpyXE€HHOE€ B HUX TeJo. Beltanmkuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. [InaBanue ten. BozgyxomnaBaHue.

JdeMmoHcTpauuu

1. 3aBUCHMOCTH JaBIEHUS r'a3a OT TEMIEPaTyphl.

2. lTlepenaya naBieHUs )XKUJIKOCTHIO U Ta30M.

3. Coob6uaroruecs: CoOCyabl.

4. TI'mapaBiuydeckuil mpecc.

5. TIposiBnenue nercTBUs aTMOCHEPHOTO JaBIICHUS.

6. 3aBUCHUMOCTh BBITAJIKHUBAIONICH CHJIBI OT OOBEMaA TOTPYKEHHOW HACcTU Tejla U
IINTOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIICH CUJIbI BECY BHITECHEHHOM KUJKOCTH.

8. VYcmoBue miaBaHUsS TeEJI. IUJIaBaHUE WIHA HOrpy>KCHHUC TCJI B 3aBUCUMOCTU OT

COOTHOIIEHUS IJIOTHOCTEN TejIa U KHIKOCTH.
JlabopaTopHbie padoThI U ONBITHI
1. HccnemoBaHue 3aBUCHMOCTH Beca TeJia B BOJIE, OT 00bEMA MOTPYKEHHOU B )KUJIKOCTh
qacTH Teia.



2. OrmnpezneneHne BBITAIKUBAIOMIEN CHIbI, ASUCTBYIOIIEW Ha TENO, MOTPYKEHHOE B
JKAKOCTb.

3. IlpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIONICH CHUJIbI, JEHCTBYIOIIEH Ha TEIO B
JKAJIKOCTH, OT MaccChl Tea.

4. OmnbITHl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh BBITAIIKHUBAIOIICH CUJIBI, JICUCTBYIOLICH
Ha TEJO B XHUIAKOCTH, OT 00bEMa MOTrpyKEHHOW B >KUAKOCTH YAaCTU Tejla U OT
IUIOTHOCTH JKUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WIM KOHCTPYHMPOBAHHME JIOJKH U ONpelesieHHue e€
Irpy30I0ABEMHOCTH.

Paznea 5. PabGora 1 MOIIHOCTH. DHeprus

Mexann4deckas pabora. MOITHOCTb.

IIpocTeie MexaHU3MBI: pbIyar, OJIOK, HAaKJIOHHAs INIOCKOCTh. [IpaBuino paBHOBecHS
pblyara. IlpuMeHeHue npaBujla paBHOBECHUsl pbluara K OJIOKY. «30JI0TO€ IIPABUIIO»
MmexaHuku. KITJI npocteix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KwuHernyeckass W HNOTEHUMAJIbHAas  DHEPIHU.
[IpeBpamienue OaHOrO BHJAa MEXAHWYECKOW SHEPruyM B JpYroil. 3aKOH COXpaHEHUS
SHEPruu B MEXAaHHUKE.

JdeMoHcTpauuu

1. IIpumepsl IPOCTHIX MEXAHU3MOB.
JlaGopaTopHblie padoThl U ONBITHI
1. OmnpeneneHue padOTbl CUIbl TPEHUS MPU PABHOMEPHOM JIBMXKEHMH Teja IO
FOPU30HTAJIBHOM ITOBEPXHOCTH.
2. HccnenosaHue ycioBUM paBHOBECHS pblyara.
3. Usmepenue KIIJ] HakIOHHO#M MIOCKOCTH.
HN3yueHue 3aKk0Ha COXpaHEHUSI MEXaHUYECKON DHEPIUU.

8 KUIACC

Paznen 6. TensioBble iBJIeHUS

OCHOBHBIE NTOJIOKEHHUS] MOJIEKYJISIPHO-KHHETHUECKON TEOPUH CTPOEHUS BEIIECTBA.
Macca u pa3mMepsl aTOMOB U MOJIeKYyJl. OTBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Mognenun TBEPHOTO, JKUJIKOTO U Ta3000pa3sHOTO COCTOSIHUM  BelecTBa.
Kpucrannmuuyeckue u amopdHbsle Tena. OObsICHEHHME CBONCTB Ta30B, JKUIKOCTEH U
TBEPABIX TE€J HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KMHETHYeCcKOoU Teopun. CMaunBaHue
1 KallWJUISIpHBIE sIBJIEHU. TEIJIOBOE pacIINPEHUE U CHKaTHE.

Temnepatypa. CBsi3b TEMIIEpAaTyphbl CO CKOPOCTHIO TETJIOBOTO JBUKEHUS YaCTHII.

BuyTpennsis sneprus. Criocoobl ©3MEHEHHsI BHYTPEHHEN YHEPIruu: Teronepeiaya
U coBepuieHHe paboThl. Buael Temonepegauu: TEMJIONPOBOIHOCTb, KOHBEKIIUS,
H3JIy4YEHHUE.

KonuuecTtBo TermnoTel. YaenbHash TEIUIOEMKOCTh BellecTBa. TeminooOMeH Hu
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruloBoro OarnaHca. IlimaBieHue W OTBEpAEBaHHUE
KPUCTAJUTMYECKUX BEIIEeCTB. YJenbHas Temjora IuiaBaeHus. IlapooOpa3oBanue wu
koHneHcanus. HMcnapenue (MC). Kumnenue. YpaenbHas TemioTa MmapooOpa3oBaHMUs.
3aBUCUMOCTh TeMIEpaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBJICHUS.

BnaxnocTts Bo3ayxa.

DHeprus TOIUIMBA. Y JIeJbHAs TEMJIOTAa CTOPAHUS.

[Ipunmuner  paboTsl TemnoBbIXx asurarenei. KIIJ[ TerutoBoro aBurarers.
TennoBbie ABUTATENIN U 3aIIUTa OKpYykKaromieut cpeansl (MC).

3aKOH COXpaHEHHUs U TIPEBPAILCHHSI YHEPTUH B TEILUIOBBIX mporeccax (MC).

JleMoHcTpanuu

1. Habmonenue OpOYHOBCKOT'O JABHKEHHSI.



2. Hab6monenne nuddys3umn.
3. HabnroneHue siBJI€HUN cMauMBaHUS U KaMUJUISIPHBIX SIBICHUUN.
4. HaOmroneHue TerIoBOTO paclIuPEHUs Te.
5. H3meHeHue [aBieHUs] Traza IpU U3MEHEHHMHM OO0ObEMa ¢ HarpeBaHUU WU
OXJIAXKJICHUU.
6. IlpaBuia usmepeHus: TeMIIepaTyphl.
7. Bwuasel Teruionepenadu.
8. OxnaxJeHHue MPU COBEPIISHUU PaOOTHI.
9. HarpeBanue npu COBEpIICHUU paOOTHI BHEIITHUMH CHIJIAMH.
10. CpaBHeHUE TEIUIOEMKOCTEN pa3JIMYHbIX BEIIECCTB.
11. HaGmronmeHne KUTICHUSI.
12. HabGaroieHne nocTosTHCTBA TEMIEpaTyphl IIPH IJIaBICHUH.
13. Monenu TeIUIOBBIX JBUTATEIICH.
JlabopaTopHbie pad0ThI M ONBITHI
1.  OnbIThI O OOHAPYKEHUIO ASUCTBUS CHJI MOJICKYJISIPHOTO MIPUTSI>)KEHUS.
2. OnbITHI O BRIPAIIMBAHUIO KPUCTAIUIOB TIOBAPEHHOM COJIM WJIH caxapa.
3. OnbIThl O HAOIIOJEHUIO TEILUIOBOTO PACIIUPEHUS Ia30B, )KUJIKOCTEN U TBEPABIX TEJI.
4. OmnpeneneHue JaBJIEHUS BO3/1yXa B OaJUIOHE LIMPHUIIA.
5. OmnbITHl, TEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBJICHUS BO3/yXa OT €ro o0bémMa u
HarpeBaHUs WU OXJIXKICHUS.
6. IlpoBepka THUIOTE3bl JIMHEHWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKAa >KHUIKOCTH B
TEPMOMETPUUYECKOU TPYOKE OT TEMIIepaTyphl.
7. HaOnronenue M3MEHEHUs] BHYTPEHHEHN HEPTUU Tejla B pe3yJibTaTe TeIulolepeiaun
1 paOOThI BHEIITHUX CHIJL.
8. MHccnenoBanue siBI€HUS TENJI0OOMEHA MPU CMEUIMBAHUM XOJIOAHOW U ropsiueit
BO/IBI.
9. OmnpeneneHre KOJIWYECTBA TEIJIOTHI, IMOJYYEHHOIO BOJOM IpU TEMIOOOMEHE C
HarpeTbiM METAJUIMUYECKUM [IUIUHJIPOM.
10. Omnpenenenue yJ1ea1bHON TENIOEMKOCTH BEIIECTBA.
11. HccnenoBanue mpoliecca ucrapeHus.
12.  OmnpeneneHue OTHOCUTEIbHOM BIaXKHOCTH BO3/1yXa.
13.  OmnpeneneHue yAeabHON TEIJIOTHI IJIABJICHUS JIbJA.

Pasznen 7. DuekTpuyecKkue 1 MATHUTHBIE SIBJICHUSA

Onextpuzanuss Teia. J[Ba poma »ieKTpUUYecKHUX 3apsaaoB. Bi3aumojeicTBre
3apspKeHHBIX Tel. 3akoH KysnoHa (3aBUCHMMOCTB CHJIBI B3aUMOICHCTBHUSI 3apsSKEHHBIX Tell
OT BEJIMUYMHBI 3apS/IOB U PACCTOSIHUS MEXKY TeJIaMH ).

Onekrtpudeckoe 1mosne. Hanpspk€HHOCTe  anekTtpudeckoro mnois. [Ipuanun
CYyNepHO3UIIUU JIEKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »neKTpuuecKUX 3apsaoB. OJIEMEHTApPHBIM JJIEKTPUUYECKHI 3apsi.
Crpoenune aroma. IIpOBOJHMKH M JUAIJIEKTPUKH. 3aKOH COXPAHEHMS DIIEKTPUYECKOIO
3apsja.

OJIEKTPUYECKUH TOK. YCJIOBHUS CYHIECTBOBAHUS  DJIEKTPUYECKOTO  TOKa.
MCTOYHMKM TOCTOSHHOTO TOKa. JIeMcTBUS BJIEKTPUYECKOro TOKa (TEmsIoBoe,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKHUI TOK B )KMIAKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuiia Toka. DieKTpuueckoe HanpsbkeHne. ConpoTUBIIEHUE
MPOBOJIHUKA. Y AEJIbHOE COMNPOTHUBIIEHHE BemecTBa. 3akoH Oma Jisi y4yacTKa IIeMu.
ITocnenoBarenbHOE U NTapalJIEIbHOE COEAUHEHNE IIPOBOTHUKOB.

Pabora ®w MONIHOCTH DJIGKTPUUYECKOTO ToKa. 3akoH Jxoyisa-Jlenna.
DJeKTpUYEeCKUe LEeNu M NOTpeOuTeNnH 3JeKTpudyeckod sHepruu B ObiTy. Koportkoe
3aMBbIKaHHE.



ITocTossHHBIE MarHuThbl. B3anMoielficTBUE NOCTOSHHBIX MAarHUuTOB. MardHuTHOE II0JIE.

MaruutHoe 1oJjie 3eMJIM U €ro 3HadYeHHue 1S sKUM3HU Ha 3emiie. OnbIT Dpcrena. MarautHoe
MOJIE DJJEKTPUUYECKOTO TOKa. I[IprMeHeHHne »3JIEKTpOMAarHUTOB B TexXHUKE. JlelcTBue
MarHuTHOTO TMOJII Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBUraTelib MOCTOSSHHOTO TOKA.
Hcnonb3oBaHue 37€KTPOJABUTATENCH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel Papajnes. fBieHue 3jeKTpoMarHUuTHOM uHAyKnuu. [IpaBuno Jlenua.

Onexrporereparop. CnocoObl MOIYUYEeHHUs 3NEKTPUIECKON SHEPTUU. DIESKTPOCTAHIIUH Ha
BO300OHOBIISIEMBIX UCTOYHUKAX YHEPTUHU.
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JeMmoHcTpauuu
DJeKkTpu3anus Teul.
JlBa poaa 3JeKTPUUECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSI)KEHHBIX TEJl.
YCTpOUCTBO U ICUCTBUE DJICKTPOCKOIIA.
DJeKTpocTaTudecKasi HHIYKITHS.
3aKOH COXpaHEHUs BJIEKTPUUYECKUX 3apsiJIOB.
[TpoBOAHUKH U JTUAJIEKTPUKH.
MoaenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO T10JIS.
HMcTOoyHMKH MOCTOSIHHOTO TOKA.
JlerCTBUS 3IEKTPUYECKOTIO TOKA.
DJIEKTPUUECKUMN TOK B KUJIKOCTH.
I"a3oBbIl pa3psi.
HN3mepeHue cuibl TOKa aMIepMETPOM.
HN3mMmepeHune 3J1eKTpUIeCKOro Hanps>KeHUs BOJIbTMETPOM.
Peocrat u mara3uH conmpoTUBICHUM.
B3aumopeiicTBre NOCTOSIHHBIX MarHUTOB.
MoaenupoBaHue HEBO3MOXKHOCTH pa3JIeJICHUs TTOJTFOCOB MarHuTa.
MoaenupoBaHu€ MarHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB.
OmnsIT OpcTena.
MaruuTHoe 1oJje Toka. DJIEKTPOMarHur.
JleficTBME€ MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIeKTPOABUTATEb MOCTOSIHHOTO TOKA.
HccnenoBanue siBJICHUS JIEKTPOMArHUTHON UHIYKITUH.
OmnsbiTel Dapajes.
3aBUCHUMOCTh HAMPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3SHUKHOBEHUSI.
DJIeKTpOTreHEPaTOp MOCTOSSHHOI'O TOKA.

JlabopaTopHbie pad0ThI M ONbITHI
OmBITEI O HAOIIOACHHUIO YJIEKTPU3AIINY TEJl UHAYKIIMEH U TIPU COMPUKOCHOBEHUH.
HccnenoBanmne neiiCTBUS DJIEKTPUUECKOTO OISl HA TPOBOHUKH U JTUIJIEKTPUKH.
CoOopka u mpoBepka paboThI 2NEKTPUUECKON IIeTTH TIOCTOSIHHOTO TOKA.
HN3mepenue u peryanupoBaHUEe CUIIBI TOKA.
HN3mepeHue u peryaiupoBaHUE HANPSI)KEHUS.
HccnenoBanme 3aBHCUMOCTH CHJIBI  TOKa, HIAYIIETO Yepe3 pPe3UucTop, OT
COIIPOTUBJICHUSI PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.
OnbITEI, JEMOHCTPUPYIONIAE 3aBHCUMOCTh JJIEKTPUYECKOTO COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JJIUHBI, TUIOIIAJIN MONEPEYHOI0 CEUEHHUsI U MaTepuraia.
ITpoBepka mpaBusia CIIOKEHUsS HAIPSHKEHUN NPU MOCIEA0BATEIIBHOM COEIMHEHUU
JIBYX PE3UCTOPOB.
ITpoBepka npaBuia Ay CUJIbI TOKA MPHU MTAPATICIIBHOM COEIUHEHUN PE3UCTOPOB.
Ompenenenue padOThI AIIEKTPUISCKOTO TOKA, UIYIIETO Yepe3 PEe3UCTOp.
OmnpeneneHne MOIIHOCTH 3JIEKTPUYECKOr 0 TOKA, BBIAEIISIEMOM HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYLIEro 4Yepe3 JIaMIIOYKy, OT
HanpsHKEHUST Ha HE.
Omnpenenenue KIIJI HarpeBarens.



14. HccrnenoBaHue MarHUTHOTO B3aUMOJCUCTBUSI IIOCTOSIHHBIX MarHUTOB.

15. M3ydyeHune MarHMTHOI'O IIOJS IIOCTOSIHHBIX MarHUTOB IIPU HX OOBEIMHECHUU H
pa3aeaeHun.

16. HccrnenoBanue IeMCTBUS SJIEKTPUYECKOTO TOKAa HA MAarHUTHYIO CTPEJIKY.

17. OmnbITBl, JIEMOHCTPUPYIOIIHME 3aBUCUMOCTH CHJIBI B3aMMOJCHCTBHUS KaTYIIKH C
TOKOM M MarHMTa OT CHJIBI TOKA W HAIIPABJICHHS TOKA B KaTYIIIKE.

18. H3ydeHue necTBUSI MAarHUTHOTO TTOJISI HA TIPOBOJHHUK C TOKOM.

19. KoHcTpyupoBaHHE U U3yUE€HUE PAOOTHI JIEKTPOIBUTATEA.

20. Wsmepenue K11/l anexTpoaBuraTebHOM yCTaHOBKH.
OmBITHI IO UCCIICAOBAHUIO SBJICHUS 3JICKTPOMArHUTHON WHAYKIIMU: UCCIICIOBAaHNE

M3MEHEHUM 3HAaYCHUS U HAalPaBJICHUSI HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pasznen 8. Mexanu4veckue siBJIeHUS

Mexannueckoe  nBvkeHHEe. MarepuanbHad  Touka. Cucrema  orcuéra.
OTHOCUTENPHOCTh MEXAHWYECKOTO JIBUKEHUS. PaBHOMEpHOE NMPSIMOIMHENHOE JIBUYKEHUE.
HepaBHoMepHOE nipsiMosIMHEHHOE ABHXeHNUE. CpeHsasl U MTHOBEHHAsi CKOPOCTh TeJla IIPpU
HEPAaBHOMEPHOM JIBHKCHUM.

VYckopenue. PaBHOyckOpeHHOe NpsiMoInHelHoe ABrKeHne. CBOOOIHOE TaieHHe.
OmnbiTel ["anues.

PaBHOMepHOe naBM)KeHHE IO OKpykHOocTH. [lepuon u yacrora obOpalleHus.
JInHelHas u yrioBas CKOpOCTH. LIEHTpOCTpEMUTEIILHOE YCKOPEHHUE.

Ilepsriii 3akoH HbroroHa. Bropoit 3akoH HproTrona. Tperui 3akoH HbroToHa.
ITpuHIMII Cyneprno3unym Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuila TPEHHUsl CKOJIBXEHUs, ChJia
TPEHUS MTOKOS, APYTUE BUJIbI TPECHUS.

Cua TSKECTH Y 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOpeHHE CBOOOIHOTO MaJleHUs.
JBmxenue mianet Bokpyr Connna (MC). IlepBast kocmudeckas ckopoctb. HeBecomocTh
U IIEPETPY3KHU.

PaBHoBecne marepuanbHOl TOUYKH. AOCOIMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJOTO TeJla C 3aKPEILUIEHHOM OChIO BpallleHUsi. MOMEHT cuiibl. LleHTp TsbkecTu.

Nmnynsc Tena. M3menenune ummnynbca. MMnynbe cuibl. 3aKOH COXpPaHEHMS
umnyibca. PeaktuBnoe asmxkenue (MC).

Mexanunueckasi pabota U MouiHOCTh. PaboTa cuil TsKecTH, yIpyrocTH, TPEHUSI.
Cas13b sHepruu u padotsl. [loTeHnnanpHas SHEprus Teja, MOIHATOTO HaJl HOBEPXHOCTHIO
3emiii. [loTeHnmanbHas sHEprus cxxarou npyknHbl. Knunernueckas sHeprust. Teopema o
KHHETUYECKOM PHEPIrUH. 3aKOH COXPAHEHUSI MEXAaHUYECKON YHEPTHUH.

JdeMmoHcTpauuu
Hab6nroenrne MexaHU4ecKoro JBMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

—_

2. CpaBHeHHE MyTEH U TPACKTOPUI JABUKEHHUSI OJHOI'O U TOTO K€ Te€JIa OTHOCUTEIbHO
pa3HBIX TEN OTCUYETA.

3. H3mepeHune CKOpPOCTH U YCKOPEHUS NMPSIMOJIMHENHOTO JBUKEHMUS.

4.  HccnenoBaHne NpU3HAKOB PABHOYCKOPEHHOI'O JBM)KEHUS.

5. HaGmroneHnne ABMOXKEHUS TEja MO OKPY>KHOCTH.

6. HaOmiogeHne MeXaHUYECKHUX SIBICHHH, NPOUCXOMSIINX B CHCTEME OTCcUETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM [BM)KEHUH OTHOCHUTEIBHO
KabuHeTa PU3MKH.

7. 3aBUCUMOCTb YCKOPEHHS T€Ja OT MACChI TeJla U JICUCTBYIOIIEH Ha HETO CUJIBI.

8. HabGmronenue paBeHCTBA CHUJI MIPU B3aUMOJCHCTBUU TEJl.

9. H3mMmeHeHue Beca Teila IPU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaua ummyJibca IpU B3aUMOAECHUCTBUHU TeEJI.

10



11.
12.
13.
14.
15.
16.

oo

10.

11.

[Ipeo6GpazoBaHust SHEPTUU MTPHU B3aUMOJACHCTBUHU TeEI.
CoxpaHeHue UMITyIbCca IPU HEYIIPYTrOM B3aUMOJICUCTBUM.
CoxpaneHue UMMIyjiabca Mpyu adCOTIOTHO YIPYIOM B3aUMOICHCTBHUH.
HaOnroneHre peakTUBHOTO JIBUKCHUSI.
CoxpaHeHHe MEXaHUYECKON SHEPTUU TPU CBOOOTHOM TaICHUH.
CoxpaHeHHE MEXaHWYECKOM OHHEpPruM IpH [ABMXKEHUU Teja 04 AE€HCTBUEM
MPY>KUHBI.

JlabopaTopHblie padoThl U ONBITHI
KoncTpyupoBaHue TpakTa /il pa3roHa U JaJIbHEHIIIEr0O paBHOMEPHOTO JIBUYKEHUS
HIapuKa WJIN TEJICKKH.
Ormnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUSI OpyCKa WM ABWXKEHUS IIapUKa IO
HAKJIOHHOM IIJIOCKOCTH.
OmnpeneneHue yCKOpeHHUs Tejla IPU paBHOYCKOPEHHOM ABHXKEHHUHU 110 HAKJIOHHOM
IJIOCKOCTH.
HccnenoBanmne 3aBUCUMOCTH MYTH OT BPEMEHU TIPU PABHOYCKOPEHHOM JIBHUKECHUH
0e3 HauyaJIbHOU CKOPOCTH.
[IpoBepka rUmoTe3bl: €CIAU IMPH PABHOYCKOPEHHOM JIBMDKEHHH 0O€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCA KakK PsJ HEYETHBIX YHUCEJI, TO COOTBETCTBYIOIIUE
MMPOMEXXYTKHA BPEMEHHU OJUHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHHUS OT CHUJIbl HOPMaJIbHOTO
J1aBJICHUS.
Ompenenenue ko3 durenTa TpeHUs CKOJIbKCHHUS.
Omnpenenenune KECTKOCTU MPYKUHBI.
Omnpenenenue padOThl CHUIIBI TPEHHS TIPU PABHOMEPHOM JBWIXKEHHUHM Teja IIo
TOPU30HTAJILHON ITOBEPXHOCTH.
Omnpenenenue paboOThl CUJIBI YIPYTOCTH MPHU TMOABEME Tpy3a C HCHOJIb30BaHUEM
HEMOJIBUYKHOTO U TIOABMYKHOTO OJIOKOB.
HN3yueHune 3aKkoHAa COXpaHEHUsI SHEPTUH.

Pa3nen 9. Mexann4yeckue KoJ1e0aHUS U BOJIHbI

KonebarenpHnoe pasukeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUN: MHEepHUOJ,

4acToTa, aMIUIUTyAa. MaTeMarTud4ecKuil U IIPpYKUHHbIM MasTHUKU. IIpeBpamieHue
SHEPruu Npu KojaedaTeabHOM JIBHKECHUH.

3aTyxaIOIJ_II/Ie KOJIcOaHMusI. BBIHy)K,Z[eHHLIe koyicOanus. Pezonanc. MexaHu4deckue

BoJiHBI. CBOMCTBa MexXaHWYeCKUX BOJH. I[IpomonbHBIE W momnepedHble BOJHBI. J[mHa
BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHUsi. MexaHuueckue BOJIHBI B TBEPAOM TeEJE,
cericmuueckue BoHBI (MC).

3Byk. I'poMKoOcTh 3Byka M BbIcOTa TOHa. OTpaxkeHue 3Byka. MH(}pa3Byk u

YJIBTPa3BYK.

AR i

[\

JeMoHcTpauuu
HaOnronenue konebaHuii Tes 1o AeMCTBUEM CHIIbI TSKECTH M CUJIbI YIIPYTOCTH.
Hab6mronenue kosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Hab6mronenue BBIHYXI€HHBIX KOJIeOaHUl U pe30HaHca.
PacnipocTpanenue npogoiabHbIX U TONEPEYHBIX BOJIH (HA MOJIENN).
Hab6ronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCcTHUYECKHI pPE30HAHC.

JlabopaTopHbie pad0ThI M ONBITHI
OmnpeneneHue 4acToOThl U MePUoJia KoJIeOaHUH MaTeMaTHUECKOTO MAasiTHUKA.
OmnpeneneHue 4acTOTh U MEPUOIa KoJIeOaHUH NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEpHOa KOJIeOaHU NOABEIIEHHOIO K HUTH I'py3a OT
JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH IIEPUOJA KOJIEOaHNH NMPY>KUHHOI'O MasiTHUKA OT MacChl

rpy3a.
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5. TIpoBepka HE3aBUCUMOCTHU TI€pHUOa KOJICOaHUH Tpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OMNBITEI, JAEMOHCTPUPYIOIINE 3aBUCHMOCTh MEpHOJa KOJeOaHWN NPYKUHHOTO
MasiTHUKa OT MACChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yckopeHUs CBOOOIHOIrO IaJICHUs.
Pa3znen 10. DjeKTpoOMarHuTHOE MoJie M 3JIeKTPOMATHUTHbIE BOJIHbI
DIEeKTPOMArHUTHOE mnoJie. DNEeKTpOMAarHUTHbIE BOJIHBI. CBolicTBa
AJIEKTpOMarHuTHbIX BoJiH. lllkama »siekTpomMarHUTHBIX BOJH. Mcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
JleMoHcTpauuu
1. CBoiicTBa 3JIEKTPOMAarHUTHHIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
JlabopaTopHbie pad0ThI M ONBITHI
1. I3ydeHune CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIIFIO MOOMIIBHOTO TenedoHa.

Pasznen 11. CBeToBbIE SIBJICHUS

JlyueBass monens cBeta. Mcrounuku cera. IIpsmonunHeiiHOe pacrpocTpaHeHHE
ceera. 3armenusi Comaua u Jlywsl. Otpaxenue cBera. [Ilmockoe 3epkano. 3akoH
oTpakeHus ceeta. [Iperomiienne cBeta. 3akoH npesiomiieHus ceera. [lonHoe BHyTpeHHEee
OTPpAXKCHHUC CBCTA. Hcnoab30BaHNEe ITOJTHOTO BHYTPCHHCTO OTPAKCHHUA B OINTHUYCCKHX
CBETOBO/IAX.

JInnza. Xox mydeit B mmH3e. OnTrdeckas cucrtema goToarnmnapara, MUKpPOCKOTIa U
teneckona (MC). I'ma3z kak ontudeckasi cucrema. ban3opykocTs U JaTbHO30PKOCTb.

Paznoxxenue 0enoro ceera B ciekTp. OnbiTel HetoToHA. CliokKeHHe CrIeKTpaIbHbIX
uBeToB. /lucnepcus cBera.

JleMoHcTpauuu

1. IIpssMonmHENHOE pacnpoCTpaHEHUE CBETA.
2.  OTtpaxeHue CBeTa.
3. TlomyueHue n3006pak€HU B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
4. IIpenomiieHue cBera.
5. OnTr4eckuid CBETOBO.
6. Xopn mydeu B coOUparolieit JuH3e.
7. Xon JIy4eul B pacCEUBAIOLIECH JIMH3E.
8. IlomyueHue n300pa>keHHUI C MOMOIIBIO JIUH3.
9. TIlpunnun neiictBus poroannapara, MUKPOCKOIIA U TEJIECKOIIA.
10. Moxaens rma3a.
11. Pa3noxenue 0e10ro cBeTa B CIEKTP.
12. TlomydyeHue Genoro cBeTa MpHU CJIOKEHHUHU CBETA Pa3HBIX I[BETOB.

JlabopaTopHbie pad0ThI M ONBITHI
13.  HccrnenoBaHue 3aBUCMMOCTH yIJla OTPa)KEHUsI CBETOBOTO JIy4a OT yIJjia ageHusl.
14. M3ydeHHe XapaKTEPUCTHUK U300pa’keHUsI MPEIMETa B INIOCKOM 3€pKajle.
15. HccnegoBaHue 3aBUCUMOCTH yTJia IPEJIOMIIEHHUSI CBETOBOIO JIy4a OT yrJjia MaJieHUs
Ha IPaHUIE «BO31YyX-CTEKIIO».
16. Tlomydyenue n3o0pakeHUH C MOMOIIBIO COOMUPAFOIIEH JIMH3HI.
17. Omnpenenenue POKYCHOTO paCCTOSTHHUS U ONTUYSCKON CHUIIBI COOMPAIOIICH JTUH3HL.
18.  OmnbITHI O PA3JIOKEHUIO OEJIOr0 CBETa B CIEKTP.
19. OnpITel MO BOCHPHUSTHIO LIBETA MPEIMETOB IPU HUX HAOIIOJEHUM Yepe3 IIBETOBBIC
buabTPHI.
Pasznen 12. KBanTOBbBIC SIBJICHUS
OmnewiTel Pezepdopna m 1uranerapHass Mojeinb aroma. Mojens atoma bopa.
Hcnyckanue u noriyomenue ceera aroMmoM. KBanTsl. JInHeuaTeie CrieKTPHI.
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PannoakTuBHOCTB. Anb(da-, 6eTa- u ramma-u3inydeHus. CTpoeHre aTOMHOTO siapa.
HyxnoHnHast mozens aTOMHOTO siapa. M30Tonsl.

PanuoakTuBHBIE npeBpanieHus. llepuon nomypacnaga aTOMHBIX SIJIED.

SlnepHbple peakuuu. 3aKOHbl COXPAHEHUsI 3apsJOBOr0 U MacCOBOIO YHCEII.
OHeprus CBsI3U aTOMHBIX sifiep. CBsI3b Macchl U PHEPruM. Peakuuy cUHTE3a U JEICHUS
siep. ctoununku sHeprun ComnHiia u 38E31 (MC).

SlnepHas »Hepreruka. JledcTBHsA paaMOAKTUBHBIX HW3JIyYEHUHW Ha JKXHUBbBIC
opraau3mbl (MC).

JeMmoHcTpauuu

1. CrekTtpbl U3JIy4YCHUS U MOTJIOIICHUS.
2. CnexTpsbl pa3JIUuYHbIX Ta30B.
3. CnekTp Bomopoa.
4. HaGmronenue TpekoB B kamepe Buiibcona.
5. Pabota cuéryrka HOHU3UPYIOLINX U3ITyUYCHUI.
6. Perucrpauus n3inydyeHusi NPUPOJHBIX MUHEPAIOB U HNPOJYKTOB.
JlaGopaTopHblie padoThl U ONBITHI
7. HabGnroneHue CIUIOMIHBIX U JIMHEHYaThIX CIIEKTPOB U3IyUYCHHUS.
8. MHccnenoBanue TpEKOB: U3MEPEHHUE PHEPIrUU YaCTUIBI 110 TOPMO3HOMY NyTH (1O

dboTorpadusim).
9. MH3mepenue paiuoakTUBHOTO (oHa.

IToBTOpMTEILHO-00001IAOIIUI MOAYJIb

[ToBTOpUTENBPHO-0000IAOMNA  MOIYJIb HpEeAHa3HAYeH [JIsi CUCTeMaTH3aluu |
0000111eHMsSI TPEAMETHOI'O COAEPKaHUSI U OIbITa JESTEIbHOCTU, IIPUOOPETEHHOTO IIPU
W3yUYeHHH BCEero Kypca (U3MKH, a Takxke i MNoAroToBKM K OCHOBHOMY
roCyJIapCTBEHHOMY dK3aMeHY 110 (PU3UKE TSI 00YJaIOIIUXCsl, BRIOPABIITNUX 3TOT YUCOHBIH
pEeaMET.

[Ipu u3yuyeHUM JOAaHHOTO MOAYJSI PEATU3YIOTCS M CUCTEMATHU3UPYIOTCS BUJbI
JIeSITEJIbHOCTH, HAa OCHOBE KOTOPBIX OOECHeyHnBaeTCsl JOCTHIKEHHUE IPEIMETHBIX U
METalpeAMETHBIX IUJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHs, (POPMHUPYETCS] €CTECTBEHHO-
Hay4Has TPaMOTHOCTb: OCBOEHHE Hay4YHbIX METOJ0OB UCCJIEOBaHUs SIBJICHUI NIPUPOIBI U
TEXHUKH, OBJAJEHUE YMEHUSAMH OOBACHITHL (PU3UUECKHUE SIBICHUS, NPHUMEHSS
NOJIy4YE€HHbIE  3HaHWs, pemarb 33aJadd, B TOM  4YHUCJIE€ KAadeCTBEHHbIE U
AKCIEPUMEHTAJILHBIE.

[IpuHOIMNIIMANIBHO AESTEIBHOCTHBIN XapaKTep NAHHOTO pasjella peaau3yercs 3a
CU€T TOTO, YTO y4YalllMecs BBINOJHSAIOT 3aJaHUs, B KOTOPHIX UM MpejiaraeTcs:

— Ha OCHOBE IOJIyYEHHBIX 3HAaHUM paclo3HaBaTh U HAYYHO OOBSICHATH (PpU3UUECKHUE
SIBJICHUSI B OKPY>Karolllel IIPUPOAE U TOBCETHEBHOM )KU3HU;

— HCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIETOBAHUS (PU3UUYECKUX SIBJICHUH, B TOM YHUCIIE
JUTSI IPOBEPKH TUIOTE3 U MOIYUYEHUSI TEOPETUUYECKUX BBIBO/JIOB;

— OOBSCHATH HaydHBIE OCHOBBI HauboJiee BaXXHBIX JIOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTHM, HapuMep, NMPaKTUYECKOTO HCIIOJIb30BAHUS Pa3INYHBIX UCTOYHUKOB
SHEpPruy Ha OCHOBE 3aKOHa IIPEBPAILCHUS U COXPAHEHHUsI BCEX M3BECTHBIX BUIOB
SHEPTUHU.

Kaxnas u3 Tem OaHHOrO paszzenia BKIIIOYAET SKCIIEPUMEHTAIbHOE HCCIIEI0BaHUE
obobmaromero xapakrepa. Pasgen 3aBepiiaeTcss NpOBENEHUEM IMAarHOCTUYECKOM U
OIIEHOYHOU pabOTHI 32 KYpC OCHOBHOM IIKOJIBI.

13



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YUYEBHOI'O IPEIMETA «®U3UKA» HA YPOBHE
OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe 6ocnumanue:

— TMpOSIBIICHHE HHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON WU
OTEUYECTBEHHOU (PU3UUECKOI HAYKH;
— I[IEHHOCTHOE OTHOIICHUE K JIOCTHKCHHSIM POCCHMCKHX M OTCUYECTBEHHBIX yUEHBIX-
(bu3MKOB.
I'pasicoanckoe u 0yxoeno-npaecmeennoe 60CRumanue:

— TOTOBHOCTh K AKTHBHOMY Yy4YacTHIO B OOCYKJICHHMH OOIIECTBEHHO-3HAYUMBIX H
ATUYECKUX NPOOJIEM, CBSI3aHHBIX C IPAKTUYSCKHUM NPUMECHCHHUEM JOCTHIKSHUU
uzukm;

— OCO3HaHWE BAXXHOCTU MOPAIbHO-3THYCCKUX MPUHITUIIOB B ACATEIIHHOCTH YUYEHOTO.

Jcmemuueckoe eocnumanue:

— BOCIHPHUSTHE OCTCTUYCCKUX KadecTB (PU3UUECKOW HayKu: € TapMOHHYHOTO
IMOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, JIAKOHUIHOCTH.
Ilennocmu nayunozo noznanus:

— OCO3HaHHWE IEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJOT U, BaXKHEHIIIEH COCTaBISIONIEH KYJIbTYPHI;

— Ppa3BUTHE HayyHOHW JI0OO3HATEIbHOCTHU, HWHTEpPEca K HCCIEA0BATEIbCKOU
JIEATEIbHOCTH.

Dopmuposanue Kyabmypot 300p08b3 U IMOUUOHATILHOZ0 D1A2ZONONYUUA:

— OCO3HaHHWE IEHHOCTH 0e3011acHOro 00pasa >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH TpaBUJI 0€30MMacHOTr0 MOBEJACHHSI Ha TPAHCIIOPTE, Ha JIOpOrax, ¢
SJICKTPUYICCKUM U TCIIJIOBBIM O60p}I)IOBaHI/ICM B JOMAaIIHUX YCIIOBUAX,

— c(pOpMHPOBAHHOCTh HaBbIKa pedieKcHH, MpHU3HAHUE CBOErO IMpaBa Ha OIIMOKY U
TaKOTO e IIpaBa y Jpyroro 4ejoBeKa.

Tpyooeoe éocnumanue:

— AaKTHUBHOE y4acCTHE B PEIICHUHU MPAKTUYECKUX 3a7ad (B paMKax CEMbH, IIKOJBI,
ropoja, Kpasi) TCXHOJOTHYECCKON W COIHAILHON HAIIPaBJICHHOCTH, TPEOYIONIHNX B
TOM 4HClie U (PU3UIECKUX 3HAHUN;

— HHTepec K MPaKTUYECKOMY HU3YyUE€HUIO NMpodeccuii, CBSI3aHHBIX C (PU3UKOM.

DKonozuueckoe eocnumanue:

— OpHEHTalus Ha NMpUMEHeHUe (PUUYSCKUX 3HAHUM IJIs pelleHUs 3a71a4d B o01acTu
OKPY’Karollle Cpebl, IMUIAHUPOBAHUS MNOCTYIIKOB M OILIEHKH HX BO3MO>KHBIX
MMOCJICACTBUM JIJISI OKPYKAFOIIEH Cpeibl;

— OCO3HaHHE TJI00ATFHOr0 XapaKTepa dKOJIOTHISCKHUX IMPOOIIEM U ITyTeH UX PEIICHUSI.

Aodanmayusn 00yuawOuie2oca K U3MEHAIOWUMCA YCA0BUAM COUUAILHOU U RPUPOOHOU

cpeowvi:

— TOTpeOHOCTh BO B3aMMOJICHCTBUHU TPH BBIMOJHCHUH HCCICIOBAHUN M TIPOSKTOB
(bu3MUecKoil HaNPaBJIEHHOCTH, OTKPBITOCTH ONBITY U 3HAHUSAM JIPYTUX;

— TIOBBIIICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTHYECKYIO JIeSITeIbHOCTB;

— noTpeObHOCTh B (POPMUPOBAHUHN HOBBIX 3HAHMM, B TOM 4Hcle (HOPMyIHUpOBaTh UIECH,
MOHSTHS, TUMOTE3bl O (PU3NYECKUX OOBEKTAX M SIBICHUSIX;

— OCO3HaHue Ie(UIMTOB COOCTBCHHBIX 3HAHHNW W KOMIIETEHTHOCTEH B 0O0JacTu
buzukwy;

— IUIAHUPOBAHHME CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (PU3NUECKUX 3HAHUM;

— CTpEeMJICHHE aHAJIN3UPOBATh M BBISBISITH B3aWUMOCBSI3M HPHUPOABI, OOIIECTBA U
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SKOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHUEM (DU3HUCCKUX 3HAHU;
OLIEHKA CBOHUX IACUCTBHUU C yYETOM BIIHMSHHS Ha OKPYIKAIOIILYIO CPEIY, BO3MOKHBIX
rJ100aJIBHBIX ITOCIEICTBUIA.

METAINIPEJMETHBIE PE3YJIBTATbDI
YHuBepcajbHbI€e MIO3HABATE/IbHbIE IeHCTBUSA

bBa3soevie n1o2uueckue oeiicmeus:

BBISBIISITh U XapaKTEPU30BaTh CyIICCTBCHHBIC IPU3HAKH OOBEKTOB (SIBJICHUI);
YCTaHABJIMBATh CYIICCTBEHHBIM TIPU3HAK KIIACCU(PUKAIIMU, OCHOBAHUS JUIS
000O0IIICHUS U CPABHCHHS;

BBISIBIISITH 3aKOHOMEPHOCTH ¥ IPOTHUBOPEUHS B paCCMaTPUBAEMbBIX (PaKTax, JTaHHBIX
1 HAOJIIOJICHUSAX, OTHOCSIIUXCS K (DU3UYCCKUM SIBJICHUSIM;

BBISIBIISITh TIPUYUHHO-CIICACTBECHHBIC CBSI3U MPU U3YUYCHUU (PU3UUCCKUX SIBJICHUU U
MPOIIECCOB; JieJaTh BBIBOJBI C HCIIOJb30BAHUEM ACIYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOYSHUU, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3MISCKUX BEITUYUHH;
CaMOCTOSITEJILHO BBIOMpaTh CHOCOO pelieHuss y4eOHOUW (usnueckoil 3amadu
(cpaBHEHHE HECKOJIBKUX BAapHUAHTOB PEIICHHS, BHIOOP HambOoJiee MOIXOISIIETO C
y4E€TOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3zoevie uccneooeamenvckue oevicmeus:

HWCIOJIb30BAaTh BOIIPOCHI KAaK UCCJIEIOBATENbCKU MHCTPYMEHT MO3HAHMUS;
MPOBOJIUTE II0 CAMOCTOSATEIIBHO COCTAaBJICHHOMY IUJIaHY OMNBIT, HECIOXHbII
(bu3rYeCcKuil IKCIEPUMEHT, HEOOJIBIIIOE UCCIICAOBAaHNE (PU3MUCCKOTO SIBIICHHUS;
OILICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTHh HMH(MOPMAIIHIO, MOIYYCHHYIO B
XOJI€ UCCJIEJIOBAHUS UJIN YKCIIEPUMEHTA;

CaMOCTOSITEIbHO (opMynupoBaTh OOOOIIEHUSI U BBIBOABI MO pe3yjiabTaraM
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHUS;

MMPOTHO3UPOBATh BO3MOYKHOE JaibHeillee pa3BUTHE (PUZUUECKUX TPOIIECCOB, a
TaKk>X€ BBIJIBUTATh MPEAIIOJI0XKEHUSI 00 WX pPa3BUTUHU B HOBBIX YCJIOBHAX H
KOHTEKCTax.

Paboma c ungpopmaueii:

MPUMEHSTH Pa3jIUYHbIE METOAbl, MHCTPYMEHTHI U 3alpPOChl IIPU MOHUCKE U OTOOpE
HHOOPMAIMH WX JaHHBIX C YYETOM IPENIOKEHHON yueOHOH (pr3ndeckol 3a1auu;
aHaJIM3UpPOBaTh, CHCTEMAaTU3UPOBAaTb U  HHTEPIPETUPOBATHL  HUHQPOPMAIHIO
Pa3IMYHBIX BUJIOB U (POPM IIPEICTABICHUS;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAaJIbHYIO (h)OpMY IIpEeACTaBICHUS HHPOpPMAITUU U
WJUTIOCTPUPOBATH PEILIAEMBIE 33a4l HECIOXHBIMHU CXE€MaMH, JuarpaMMaMH, WHOH
rpadgukol ¥ UX KOMOWHAITHSIMH.

YHuBepcajibHble KOMMYHUKATHUBHBIC 1eHCTBUSA

Obwenue:

B XOJIe OOCYXICHUsI y4eOHOTO mMaTrepuala, pe3yjabTaTOB JIadOpPaTOPHBIX padbOT U
MMPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY>XJaeMOil TEMBbI U BBICKA3bIBAThH
WJICH, HAIlCJICHHBIC Ha pPeIICHUEe 3aJadd W MOJJIepPKaHUEe OJIaro)eiaTeIbHOCTH
OOILICHUS

COIMOCTABIATHE CBOU CYXACHHUA C CYXICHHUAMU AOPYIrUx YYaCTHUKOB JAUajiora,
00HapyXUBATh PA3JIMYUE U CXOJCTBO MO3ULINI;

BBIPAYKaTh CBOIO TOYKY 3PCHUS B YCTHBIX U TUCHBMEHHBIX TEKCTaX;

HY6JII/I‘-IHO opeacTaBJIsATh PE3YJIbTAThI BBITTIOJITHEHHOT'O (I)I/I3I/I‘~ICCKOI‘O OIIbITa
(PKCTIEpUMEHTA, UCCIICOBAaHUS, TIPOCKTA).

Coemecmnasn oesasmenbHocms (COmMpyoOHUUEeCcmeo):
— MOHMUMATh ¥ UCHOJIB30BaTh MPEUMYIIECTBAa KOMAaHIHOW U UHAUBHUAYaTbHON paboOThI

MpU PEeIICHUH KOHKPETHON (hU3UUECKOM mpOoOIeMBbl;
NPUHUMATh LEJIU COBMECTHOM NESTEIIBHOCTH, OPraHU30BbIBATh NCUCTBUS MO €€
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JIOCTHIKEHUIO:  PACIpPENIeNsATh POJIM, OOCYyX IaTh TIPOIECChl H  Pe3yJbTaThl

COBMECTHOM paboThl; 00001IIaTh MHEHHUS HECKOJIBKUX JIFOJICH;

BBITIOJTHSITh CBOIO YacTh Pa0OTHhI, JOCTUTAasE KAYECTBEHHOTO pe3yabTaTa 10 CBOEMY

HAIIPaBJICHUIO U KOOPJAUHUPYS CBOM JICHCTBUS C APYTUMH YICHAMHU KOMAaH/IbI;

OIICHMBATh KA4e€CTBO CBOETO BKjJaJa B OOMMA NPOIYKT MO KPUTEPHUSIM,

CaMOCTOSITEIbHO C(OOPMYJIMPOBAHHBIM YYaCTHHKAMH B3aWMO,ICHCTBHSL.
YHuBepcajibHbIE PeryJAiTUBHbBIE IeiiCTBUA

Camoopzamwauuﬂ N

BBISIBJSITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOIIMX s
pemieHus: GU3NUECKUX 3HAHUI;

OPUEHTHUPOBATHCS B PA3JIMYHBIX MOAX01aX NPUHSITUS PELICHUN (MHIUBUYaJbHOE,
MPUHSTHE PELICHUs B TPYIINe, IPUHITUE PEIICHUI IPyNIIoii);

CaMOCTOSITEIBHO COCTABJISITh AJITOPUTM pEHIeHUs] (PU3NIECKON 3a7aud WU IUJ1aHa
HCCIIEOBaHUs C YUYETOM HUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHpPOBAaTh MpeajlaraéMble BApUaHThl PELICHUN;

Jienath BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camokonmpons (peghiexkcusn):

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTyallUu U MpeJJiarath miaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI JOCTHXKEHHUS (HEIOCTHIXKEHHSI) PE3yJIbTAaTOB JESTEIbHOCTH,
JTaBaTh OIEHKY NPUOOPETEHHOMY OMBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJIHECHUS
(bu3mUecKoro HcCcCIeqOBaHMUSI WM IIPOCKTa) HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
M3MEHMBIIIUXCS] CUTYaIlUi, YCTAHOBJIEHHBIX OIIHOOK, BOSHUKIIIUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUSIM.

IMouuoOHaAIbHBIIL UHMEICKI:

CTaBUTHh ceOs HAa MECTO APYyroro 4YeJjJIoB€Ka B XOA€ CIIOpa HWIW AUCKYCCHUH Ha
HAYy4YHYIO TEMY, IOHUMAaTh MOTHUBbLI, HAMCPCHHUA U JIOTUKY APYTOro.

Hpunamue cedn u opyzux:

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY IpHU peumieHuH (U3NYECKUX 3a7ad WIM B
YTBEPKJICHUSX Ha HAyYHbIE TEMbI U TAKOE K€ MPaBO APYIroro.
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HNPEIMETHBIE PE3YJIBTATbBI

7 kJIacc

IIpenmeTHble pe3ybTaThl HA 6230BOM YPOBHE JOJIKHBI OTpa)kaTb COOPMUPOBAHHOCTh
y oOyyarommxcst yMeHUMH:

— MHCIIOJIb30BaTh IIOHATHSA: (U3MUECKMEe U XUMHYECKHE SIBJICHMS; HaOJIOJICHUE,
SKCMIEPHUMEHT, MOJEIb, TUIIOTE3a; €IMHHUIIBI (PU3NUESCKUX BEJIUUHNH; aTOM, MOJICKYJIa,
arperaTHble COCTOSIHUSI BelllecTBa (TBEPIOE, )KUAKOE, ra3000pa3HOe); MEXaHUYECKOE
JIBIDKCHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, IMPSIMOJIMHEHHOE), TPaeKTOpHs,
paBHOAEHCTBYIOIas cuil, Aedopmauus (ynpyras, IUIaCTUYEcKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

— paznuyarh sBiIeHUsA (Aud@dy3usA; TEmIoBOoe ABMXKEHHE 4YacTHI] BEIIECTBA;
paBHOMEpPHOE ABHKCHHE; HEPABHOMEPHOE JIBM)KCHHUE;, WHEPLHS; B3aUMOJACHUCTBHUE
TEJI; paBHOBECHE TBEPIABIX Tl C 3aKPEIUIEHHON OChbIO BpallleHMs; Iepenaya
JTaBJICHUsI TBEPABIMHU TEJIaMH, JKUIKOCTSIMH M Tra3amMu; aTMOc(pepHOe IaBJICHHE;
IUIaBaHUE TeJI; MPEBpallEeHUs] MEXAaHWYECKOHW HHEePruy) MO OMNHCAHUIO UX
XapaKTEePHBIX CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX JTaHHOE
(usznueckoe sIBJICHUE;

— pacrio3HaBaTh NPOSIBJICHHUE HM3YYEHHBIX (U3UUECKUX SBJICHUU B OKPYKAIOIIEM
MHUpEe, B TOM 4HCiIe (PU3HMUECKHE SIBJICHUS B MPUPOJE: MPUMEPHI JABHKEHHUS C
Ppa3IMYHBIMU CKOPOCTSIMHU B )KUBOM U HEKUBOU NPHUPOAEL; ACHCTBUE CUIIBI TPEHUS B
NpUPOAE M TEXHHUKE; BIMSHUE aTMOC(PEpPHOIro MABJICHUS Ha >KUBOM OpraHU3M;
IUTaBaHWUE PBIO; phIYaru B TEJIE YEJIOBEKA; MPHU dTOM IEPEBOIAUTH MPAKTUUECKYIO
3a7layy B y4eOHYIO, BBIJICJISITh CYLIECTBEHHbIE CBOWCTBA/MPHU3HAKU (PU3NUECKUX
SIBJICHH;

— ONHUCHIBATh H3YyYE€HHbIE CBOWCTBAa TeJl W (PU3UYECKHE SIBJICHUS, HCIOJIb3Ys
¢dbuznueckne BenMMYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpPEMs, ITIyTh,
CKOPOCTb, CpPEIHssl CKOPOCTh, CHJIa YIPYTOCTH, CHJa TSHKECTH, BeC Teja, CHuia
TpeHus, AaBieHHe (TBEPAOTO Tena, >KUJIKOCTH, Ta3a), BBITAIKHBAIONIAs CHIIA,
MeXaHu4yeckass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(QPUIIUEHT
TIOJIE3HOTO ASUCTBUS MEXaHU3MOB, KHHETHYECKAsl U TOTCHIINATIbHAs DHEPTHS); TIPH
OINMCAaHUU MPABUIbHO TPAKTOBATh (U3NYECKUI CMBICI UCITOJIb3yEMbIX BEJIUUYHMH, UX
o0o3HaueHUsi U eAUHULBl (PU3NYECKUX BEJIMYUH, HaXOAUTh (HOPMYIJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIUYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH
rpaduKu U3yYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIIMYNH;

— XapaKTepu30BaTh CBOWCTBa TeJ, (PU3UYECKUE SIBICHUS U MPOLECCHI, MCHOIb3Ys
MpaBuUJiia CJIOKEHUS CUJI (BJI0JIb OJTHOM mpsiMOit), 3akoH I'yka, 3akoH Ilackains, 3aKkoH
Apxumena, MpaBUjo paBHOBECHs pblyara (06J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXpaHEHHSI MEXaHMYECKOW SHEpPru”; NpPHU OTOM J1aBaTh CJIOBECHYIO
(hopMyITUPOBKY 3aKOHA M 3alMCHIBATh €r0 MAaTE€MaTHYE€CKOE BhIPAKEHUE;

— OOBSICHATH (PUBMUYECKHUE SIBICHHS, MPOIECCHl M CBOWCTBA T, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyallMi MOPaKTUKO-OPMEHTHPOBAHHOIO XapakTepa: BBISABIATH
MIPUYUHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1-2 JJOTMYECKUX IIaroB C
oropoit Ha 1-2 M3y4YeHHBIX CBOMCTBA (PU3UUYECKUX SIBJICHUN, (PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

— pematrs pacu€THble 3amayd B 1-2 nedcTBHS, HUCIOJB3Ysl 3aKOHBI U (HOPMYIIBL,
CBs3bIBAlOIIME (PU3UYECKHE BEJIMYHUHBI: Ha OCHOBE aHajlM3a YCJIOBUS 3aJayd
3aMMChIBATh KPATKOE YCIOBUE, MOACTABIISTh (PU3NUECKUE BEIUUYUHBI B (POPMYIIBI U
NPOBOJUTE pacu€Thbl, HAXOAUTh CIIPABOYHbIE JaHHbIE, HEOOXOAUMBIE ISl PEIICHUS
3aJ1a4, OLEHUBATh PEAUTUCTUYHOCTh MOJTYYCHHONW (PU3NYECKON BEITNYHUHBI;

— pacro3HaBaTh NHpPOOJIEMBI, KOTOPbIE MOKHO PEIIMTHh IIPU MOMOIIM (HU3NYECKUX
METOJIOB; B OMNHCAHUHM MCCIIENOBAHUS BBIJACISATH IPOBEPSIEMOE MPEAIIONIOKEHHUE

17



(runore3y), pa3iInMyaTh U UHTEPIPETUPOBATH NOJYUYEHHBIM pe3yJsbTaT, HAXOIAUTh
OLIMOKH B XOJ€ OIbITA, JIeJIaTh BBIBOJBI I10 €r0 pe3yabTaTaMm;

MPOBOJUTH OIBITHI MO HAOIIOACHUIO (UBHMUYECKUX SBJICHUNH WIH (PU3NIECKUX
CBOMCTB Ten: (opMyJMpoBaTh MpPOBEpPsiEMble IPEAIOJOXKEHUsl, coOuparhb
YCTAaHOBKY U3 IIPEIJIOKEHHOTO OOOpYyJOBaHMs, 3alUChIBAaTh XOJ OIbITa U
(bopMyIUPOBATE BBIBOBI;

BBIIIOJIHSTH IIPSIMbIE U3MEPEHUS pACCTOSIHUS, BDEMEHH, MACChI Tejla, 00bEMa, CUJIbI
U TeMIlepaTypbl C HCIIOJb30BAHWEM aHAJIOIOBBIX M LUQPPOBBIX NPUOOPOB;
3aMMChIBATh MOKA3aHUs IIPUOOPOB € YYETOM 3aJaHHOU aOCOIIOTHOM MOTPENTHOCTH
U3MEPEHUM;

MPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3NUECKON BEIIMYUHBI OT APYTOU
C HCHOJb30BAaHUEM MPAMBIX H3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO
JIBUKYILIErOcsl Tejla OT BPEMEHHU JABWKEHUsSI TEja; CUJIbl TPEHUSI CKOJbXEHHUSI OT
CWJIBI JaBJICHMs, KauecTBa oOpabOTKH MOBEPXHOCTEH TeI U HE3aBUCUMOCTU CHUJIbI
TpeHUsl OT IUIOLIAJAY COINPUKOCHOBEHUS TE€JI; CHJIbl YIPYrOCTH OT YIAJIUHEHUS
NPY>KUHBI; BBITAJIKUBAIOIIEH CUIbl OT O00bEMa MOrpyKEHHOM YacTH Tela U OT
IJIOTHOCTU KUJKOCTH, €€ HE3aBUCMMOCTH OT IUJIOTHOCTH Te€jla, OT IJIyOWHBI, Ha
KOTOPYIO IOTPYKEHO TEJI0; YCIOBUM IUIaBaHUsI TEJI, YCIOBUM paBHOBECHS pbluara u
OJIOKOB); y4acTBOBaTh B IUIAHUPOBAHWHM Yy4YeOHOrO WCCIICAOBAaHUS, COOUPATH
YCTaHOBKY U  BBIIOJHATH M3MEPEHUs, Cleays MNpPeIOKEHHOMY IUIaHy,
(bukcupoBaTh Pe3yIbTaTHI MOJIyYE€HHOMN 3aBUCUMOCTH (PU3UYECKUX BEJIUYHUH B BUC
NPEeIIOKEHHBIX Tabnaul W rpadHuKoB, JejlaTh BBIBOABLI MO pe3yJibTaTaM
HCCJIEJOBaHUS;

MIPOBOJINTh KOCBEHHBIE H3MEpeHUs (PU3MYECKUX BEJIMYHUH (ITUIOTHOCTH BEIIECTBa
JKUJIKOCTU M TBEPIAOIro Teja; CUJIa TPEHUS CKOJbXXEHUsS; [aBJICHHE BO3AYyXa;
BBITAJIKUBAIONIAsl CHJIA, JCHCTBYIOIIAs Ha MOIPYKEHHOE B XHUIAKOCTH TEJIO;
KO3 PUIMEHT  IIOJIE3HOrO0  JEWCTBUSL  MPOCTBIX  MEXaHWU3MOB),  CJIeAys
NPEeAI0KEHHOW  MHCTPYKIMM: TIpU  BBINOJHEHUHW  HU3MEpPEeHHM  cobuparhb
AKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHUE HCKOMOM BEJIIMYMHBI;
coOro1aTh MpaBUJla TEXHUKM O€30MacHOCTH IIpU paboTe ¢ J1abopaTOpPHBIM
000py/I0BaHUEM;

yKa3blBaTh INPUHLMIIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIONIUECS COCYAbl, 0apOMETp, phlyar, NOABH>KHbII
Y HETMOABMKHBIN OJIOK, HAKJIOHHAS! IUIOCKOCTb;

XapaKTepHU30BaTh TPUHIUIBI AESUCTBUS H3YUYEHHBIX MNPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OINOPOil Ha UX OMHCaHMs (B TOM YHCIE: MOAIIMIHUKH, YCTPOWCTBO
BOJIOIPOBOJIA, THAPABINYECKUN Mpecc, MAaHOMETP, BHICOTOMED, ITOPIITHEBOI HacocC,
apeoMeTp), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBJICHUNU U HEOOXOIUMBIE
(rznyeckue 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOJAUTH NpPUMEPbl / HAXOAUTh HH(OOPMAIMIO O MNpPUMEpax IMPAKTUUECKOTO
HCIIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEHEBHOM XU3HU ISl oOecredeHUs
0€30ITaCHOCTH MPHU OOpallleHUH C NPUOOpaMH U TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHUs 3J0POBbsi U COOJIIOACHUS HOPM DSKOJIOTHMYECKOro IIOBEICHHUS B
OKPY>KarollIeH cpele;

OCYILIECTBJIATh OTOOP UCTOYHUKOB MH(pOpMaLUU B ceTU IHTepHET B COOTBETCTBUU
C 3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUM M NYyTEM
CPAaBHEHMS Pa3JIMYHbIX MCTOYHUKOB BBIIEISATH MH(GOPMALMIO, KOTOpas SIBIISIETCS
MIPOTUBOPEYUBON MU MOXKET OBITh HETOCTOBEPHOIA;

HCIOJb30BaTh IPH BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAy4YHO-IIOIYJISIPHYIO
nuTeparypy (pU3MYECKOro coaepsKaHUs, CIPaBOYHBIC MaTE€pHUaibl, PECYpChl CETH
HNnTepHer; Baagers nOpuéMamMy KOHCIEKTHPOBaHUSA TEKCTa, IpeoOpa3oBaHuUsd
nHGOPMAIINU U3 OJTHOW 3HAKOBOU CHUCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIC KPATKNE NMMUCHbMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE 2-3
HCTOYHUKOB HH(OpMauU (PU3NYECKOTO0 COJEp>KaHUsl, B TOM YHCIIE MyOJIUYHO
JIenaTh KpaTkue COOOIEHUS O pe3yJibTaTax IMPOSKTOB WIIH YYSOHBIX UCCIICIOBAHUN];
IIpU STOM TPAMOTHO HCHOJIb30BaTh H3YUYEHHBIH MNOHSITHUWHBIM arnmapar Kypca
(bu3uKHU, COTIPOBOXKIATH BEICTYIUICHUE TIPE3CHTAINCH;

IIPU BBITIOJIHEHUHM YU4€OHBIX IPOEKTOB U UCCIIEIOBAHUIN pACIIPEIeNIsITh 00sI3aHHOCTU
B IPYIIIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 3a/Jja4aMU, CICIUTH 3a BBIMOJIHEHUEM
IUIaHa JAEUCTBUM, aJIeKBaTHO OLIGHMBATh COOCTBEHHBIM BKJAJl B JI€ATEIIBHOCTh
ITpyIIbl; BBICTpAaUBAaTh KOMMYHHKAaTUBHOE B3aUMOJICHCTBHUE, YUHUTHIBasE MHEHHUE
OKPY>KarOIIH1X.

8 ki1acc
[IpenmeTHble  pe3ynbTarbl Ha  0a30BOM  YpPOBHE  JIOJKHBI oTpakarb

c(hOpMUPOBAHHOCTh Y O0OYYAIOIIUXCSI YMEHHUI:

HCIIOJIb30BaTh MOHATHUSI: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHUSI BEIIECTBA, KpUCTAJJIMYECKUEe U amop(dHbIe Tena,
HacCBIIIEHHbIA W HEHACBIIIEHHbIM Iap, BJIAXHOCTh BO3JyXa; TeMIeparypa,
BHYTPEHHsISI DHEPIUsl, TEILUIOBOM IBUTATENb; DJIEMEHTAPHBINA JIEKTPUYECKUH 3apsii,
AJIEKTPUYECKOE MO0JI€, MPOBOJHUKU U JIUAJIEKTPUKH, TTOCTOSIHHBIA AJIEKTPUYECKUN
TOK, MarHUTHOE M OJIE;

pasnuyaTh SABJICHUS (TEIJIOBOE paCIIMpEHHE/C)KaTHe, Terulolepenada, TEIUIOBOE
paBHOBECHE, CMA4YMBAaHWUE, KAllWUAPHBIC SIBJICHUs, WCIApEHHUE, KOHJIEHCaLus,
IUIaBJICHUE, KpUCTajuiM3auus (OTBEpJeBaHME), KHUIIEHUE, Terulonepenayda
(TemIonpoBOAHOCTD, KOHBEKIIHS, U3JTyUECHHUE); dJIEKTPU3aLUs TeJ, B3aUMOJeHCTBHE
3apsiZioB, JEUCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJENCTBHUE
MarHuTOB, ICHCTBHE MArHUTHOTO II0JIs1 HA IPOBOJIHUK C TOKOM, JIEKTPOMarHUTHast
WHIAYKIMS]) [0 OMNHCAHUIO HMX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJIEHHE HW3YYEHHBIX (DU3UYECKUX SBJICHUI B OKPY>KarOIIEM
MHpE, B TOM 4Hciie GU3NYECKHE ABJICHUS B IPUPO/IE: TIOBEPXHOCTHOE HATSXKEHHUE U
KalnWJUISIpHBbIE SIBJICHUSI B IIPUPOJIE, KPUCTAIUIBI B Ipupoje, nsinydeHue CorHia,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 0OOpa30oBaHUE POCHI, TyMaHa, MHEs, CHera;
DJIEKTPUYECKHUE SIBJICHUSI B aTMocdepe, 3JIEKTPHUUYECTBO >KUBBIX OpPraHU3MOB;
MarHuTHOE 1oJie 3eMJIH, Apeid MOII0COB, POJIb MAarHUTHOTO TOJIS JJIs KU3HHU Ha
3emiie, MTOJSAPHOE CHUSIHHE, OPU OSTOM IMEPEBOJUTH IPAKTUYECKYIO 3aaady B
y4eOHY10, BBIJIENSITh CyIIIECTBEHHBIE CBOMCTBA/IPU3HAKHU (PU3NYECKUX SIBJICHUII;
OINMCHIBATh M3yYEHHBIE CBOHCTBAa Tel U (U3HMUECKHE SBJICHUS, HCIOIb3Ys
(bmznyeckue BeIUYNHBI (TeMIIepaTypa, BHYTPEHHsISI SHEPT s, KOJIMYECTBO TEIJIOTHI,
yJenbHasl TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTA IUIABICHUS, YyJEJIbHAast
TEIUIOTa Mapoo0pa3oBaHus, yJiedbHasl TEIUIOTa CrOpaHUsl TOIUIMBA, KOG PUIIUEHT
IIOJIE3HOTO JENCTBUS TEIJIOBOM MaIllMHBI, OTHOCHUTEJIbHAs BJIA)KHOCTH BO3/yXa,
DIIEKTPUYECKUN 3apsiJi, cujia TOKa, DJIEKTPUUYECKOE HaNpsyKeHHe, CONPOTHUBIICHHE
MIPOBOJIHUKA, YACIbHOE COIPOTHBIIEHUE BEIIeCTBa, pabdoTa U  MOIIHOCTH
AIIEKTPUYECKOTO TOKA); MPU ONMUCAHUU MNPABUIBHO TPAKTOBATh (PU3NYECKUUI CMBICIT
HCIIOJb3YEMbIX BEJIWYMH, OOO3HAUEHUs M EIUHUIBI (U3NYECKUX BEJIMYUH,
HaXoAuTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIUYUHY C JAPYTUMHU
BEJIMYNHAMH, CTPOUTH IpaMKHU U3yUECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PM3UYECKHUE SIBJICHUS WU MPOLECCHI, MCIOJb3YsI
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpPUM CTPOEHMS BEIECTBA,
INPUHLUI CYINEPHO3UIUN I0JeH (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXPaHEHMUs
3apsiza, 3akoH Oma s ydyacTka Lienu, 3akoH JDxoyisi-JIeHna, 3akoH coXpaHeHUsI
SHEPIuHU; IIPU ITOM JaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHa U 3alMCHIBATh €r0
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MaTEMaTUYECKOE BbIPaKEHUE;
OOBSICHATH (PU3UYECKHUE IPOLIECChl U CBOMCTBA TEJI, B TOM YMCJIE€ U B KOHTEKCTE
CUTyalUMH NPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABISITH IIPUUYHHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE U3 1-2 JIOTMYECKUX IIaroB ¢ ONOPOM Ha
1-2 wu3ydeHHBIX CBOWCTBAa (PU3HMYECKUX SBICHUM, (PU3UYECKHUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTh pacu€rHble 3amadyu B 2-3 JIEUCTBUS, MCHONB3YS 3aKOHBI U (POPMYJIHI,
CBsA3bIBAlOIIME (PU3UYECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBHUA 3aaadyu
3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTATOK JAHHBIX [UISl PELICHUS
3aJla4yM, BBIOMpPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE 1JIs1 €€ pelIeHuUs], IPOBOIUTH
pacyéTel W CpaBHHBaTh I[IOJIy4E€HHOE 3HA4YeHHE (U3NUECKON BEIIMYMHBI C
HM3BECTHBIMU IAHHBIMU;

pacrio3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTH MPH MOMOIIUA (QUZHIESCKUX
METOJIOB; HCIIOJIb3ysl OIMCAaHUE MCCJIENOBAaHUs, BBLACIATH MPOBEPsIEMOE
MPEANOI0KEHUE, OLIEHUBATh NPABUIBHOCTD IOpsiJIKa MPOBEAECHUSI UCCIIEN0BaHUS,
Jies1aTh BBIBOJIBI;

MPOBOJIUTH ONBITH MO HAOIIOACHUIO (UBMUYECKUX SBICHUNH WIH (PU3HMIECKUX
CBOMCTB TeJ (KalWUISIpHBIE SIBJICHUs, 3aBUCUMOCTb JaBJIEHUsI BO3JyXa OT €ro
00bpéMa, TeMmepaTrypbl; CKOpPOCTH IIporecca OCTBIBaHUs/HarpeBaHUs MpPHU
M3JIydeHUHM OT IBeTa H3JIy4arollel/IorIomaomel MOBEpXHOCTH; CKOPOCTh
HCIIapeHUsl BOJBI OT TEMIIEpaTypbl JKHUJIKOCTH M IUIOLIaAU €€ MOBEpPXHOCTH;
BJIEKTPU3aLMsS TeJl U B3aUMOJCHCTBUE 3JIEKTPUUYECKUX 3apsiZIOB; B3auUMOJieHicTBUE
IMOCTOSTHHBIX MarHWTOB, BU3YyaJIU3alMsl MAarHUTHBIX MOJIEH TTOCTOSTHHBIX MAarHUTOB;
JIEMCTBUSI MAarHUTHOI'O MOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBa 3JI€KTPOMAarHMTa,
CBOMCTBA 3JIEKTPOABUraTEIsl MOCTOSIHHOTO TOKa): (hOpMyJIHMpPOBaATh MPOBEpsieMbIe
NPEAIOIOKEHNsI, CcOOUpaTh YCTAHOBKY U3 TIPEUIOKEHHOTO 00OpyHdOBaHUS;
OIMHUCBIBATh XO/1 ONbITAa U (POPMYIHUPOBATH BHIBOJBI;

BBINIOJIHATh TMpPsIMbIE HM3MEPEHHUs] TEMIIepaTypbl, OTHOCHUTEIBHON BIIAXKHOCTH
BO3/JyXa, CHJIbl TOKa, HANPSDKEHUS] C MCIIOJIB30BAaHHWEM aHaJOrOBBIX MPUOOPOB U
JTATYUKOB (PM3UYECKUX BEJIIMYMH; CPaBHUBATH PE3yJIbTAThl U3MEPEHUN C yuyE€TOM
3aJJaHHOM a0COJIFOTHOM TTOTPEITHOCTH;

MPOBOJUTH MCCIEOBAaHUE 3aBUCUMOCTH OJHOU (pU3NUECKON BEIIMUYUHBI OT JPYyrou
C MCHOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCMMOCTb CONPOTHUBIICHUS MPOBOJIHUKA
OT €r0 JUINHBI, TUIOIIAIH ITOTIEPEYHOTO CEYEHHUS U YAEIBHOIO CONIPOTHUBIIEHUSI BEIIECTBA
MIPOBOJIHHMKA; CHJIBI TOKA, UYIIEro Yepe3 MPOBOJHUK, OT HAMIPSHKEHUSI HAa TPOBOJHUKE;
HCCIIEIOBAaHUE MOCJIENOBATEIBPHOTO U IMapajuIeIbHOTO COEIMHEHH IPOBOJHUKOB):
IJIAaHUPOBATh UCCIIeIOBaHNE, COOMpaTh YCTAaHOBKY M BBIMOJIHSATH M3MEPEHUSs, CIEeIysI
MPEVIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3yJbTaThl MOJYUYEHHON 3aBUCUMOCTH B BUJIE
TabnuIl ¥ TpadrKOB, JeJaTh BBIBOJBI IO pe3yIbTaTaM MCCIEIOBAHUS,

MIPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs] (PU3MUYECKUX BEIUYUH (yIelbHasl TETI0EMKOCTD
BEIIIECTBA, COINPOTUBIIEHUE IPOBOJHHKA, padOTa M MOUIIHOCTH 3JIEKTPHUUYECKOTO
TOKA): IUIAHUPOBATh W3MEPEHHUs, COOUpaTh HSKCIEPUMEHTAIBHYIO YCTaHOBKY,
clienyst NPeJIO)KEHHON NHCTPYKIIUU, U BBIYUCIISITh 3HAUEHHE BEJIMYHHBI;
coOroiaTh MpaBUjla TEXHUKH OE30IIacHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX HNPHUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OIOPOM Ha MX OMHUCAHUS (B TOM YHUCJIE: CUCTEMA OTOIIEHUS IOMOB,
TUTPOMETP, TapoBasi TypOMHA, aMIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUUECKOU
SHEPIUHU, 3JIEKTPOOCBETUTENIbHbIE IPUOOPHI, HArpeBaTEIbHBIEC 3JIEKTPONPHUOOPHI
(mpuMepBbl), FIESKTPUUECKUE MPEIOXPAHUTENIN; JIIEKTPOMATrHUT, SJIEKTPOABUTATEIb
IIOCTOSSHHOTO TOKa), HCIOJIb3ysl 3HaHUsA O CBOMCTBaX (U3MUYECKUX SIBICHUH U
HEoOXoauMBbIe (PU3NYECKHUE 3aKOHOMEPHOCTH;
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— pacmo3HaBaTh MPOCThIE TEXHUUYECKHUE YCTPOUCTBA U U3MEPUTEIbHBIE TIPUOOPHI 110
CXeMaM M CXEMaTH4YHbIM pHUCYHKaM (KUIAKOCTHBII TEpMOMETp, TEpPMOC,
IICUXPOMETpP, TUTPOMETP, MABUTaTEIb BHYTPEHHETO CrOpaHUus, »>JIEKTPOCKOI,
peocTaT); COCTaBJIATh CXEMbl JJIEKTPUYECKUX LeNeld C IMOCIe0BaTeIbHBIM U
rapajuieJbHbIM COEIMHEHUEM JJIEMEHTOB, pa3jiMyasl YCJIOBHbIE OOO3HAYEHMUS
AJIEMEHTOB 3JIEKTPUUECKUX LIEIIEH;

— TIPUBOAUTH MPUMEPHI/HAXOMUTh HWHOOPMALMIO O TIpUMEpaxX MOPAKTUUECKOTO
HCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUU B MOBCEIHEBHOW XU3HU JIsI oOecredeHUs
0e30I1aCHOCTHU TIpU OOpaIlleHUuU C NMPUOOpPaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHHUs 3J0POBbsi U COOJIIOACHUSI HOPM DKOJOTMYECKOro IIOBEICHHUS B
OKPY>KaroIIeH Cpelie;

— OCYLIECTBJISITh MOUCK HMH(pOopMauu (GU3NUYECKOro CoJiepKaHusl B ceTu MHTepHeT,
Ha OCHOBE UMEIOIINXCS 3HAHUU U MyTEM CpaBHEHUSI JIOTIOJTHUTEIbHBIX UICTOYHHUKOB
BBIJICIISITE MHPOpPMALIMIO, KOTOpasi SBISIETCS NPOTHBOPEUYMBON WIIM MOXET OBITh
HEIOCTOBEPHOM;

— UCNOJIb30BaTh MpPU BBINNOJHEHUM YYEOHBIX 3aJlaHUl  HAYYHO-TIOMYJISPHYIO
JIATEePaTypy (PU3HMIECKOTO COACpIKaHUsI, CIPABOYHBIC MATEPHUAIBLI, PECYpPChl CETH
NutepHer; BiIageTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIUU U3 OJHOU 3HAKOBOW CUCTEMEI B JIPYTYIO;

— co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHus, 00o0Ias
nH(pOpMAIHIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COACPIKaHUS, B TOM YHCIIC
MyOIUYHO TIPEACTABIATH pPe3yJbTaThl IPOEKTHOW WJIM HCCIEA0BATEIbCKOU
JNESITEIIbHOCTH; MPHU 3TOM TI'PAaMOTHO HCHOJb30BAaTh HW3YYEHHBIN ITOHATHUWHBIN
anmapar Kypca (pU3UKH, COTPOBOXKIAThH BHICTYIJICHUE TIPE3EHTAIHEH;

— TIpU BBINOJHEHUU YYEOHBIX MPOEKTOB U HMCCIECAOBAaHUN (PU3MUECKUX MPOIIECCOB
pacnpenensaTh 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUM C MOCTABICHHBIMH 3a/IaUaMH,
CIICIUTh 3a BBITIOJHEHUEM IJIaHa AEHCTBUHW U KOPPEKTHUPOBATH €ro, aaeKBaTHO
OLIECHMBATh COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TPYNNbI; BBICTPAUBAThH
KOMMYHUKATUBHOE  B3auMMOJICUCTBUE, TIPOSIBIISII TOTOBHOCTH  pa3peliarh
KOH(JIUKTBHI.

9 kjaacc

I[IpenmerHsie  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpaXkaTh
c(hOpPMHUPOBAHHOCTD Y OOYYAIOITUXCS YMEHHI:

— HCIIOJIB30BaTh IIOHATHA: CHCTEMA OTCqéTa, Mar€puajibHass TOYKa, TPACKTOPHU,
OTHOCHUTEIBHOCTh  MEXaHWYECKOro  JBI)KEHHs,  Jnedopmanus  (ymnpyras,
IUTACTUYECKasl), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3Ku; LEeHTP THKECTH; a0COIIOTHO TBEPAOE TEJIO, LIEHTP TSKECTHU TBEPIAOTO
TeJa, paBHOBECHE; MEXaHWYeCKHe KojeOaHusi M BOJIHBI, 3BYK, HMH(QpPa3ByK U
YJBTPa3BYK; DJIEKTPOMarHWTHBIE BOJIHBI, LIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIU30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCITyCKaHUs U IOTJIOIIECHUS; alibda-,
0eTa- ¥ raMMa-u3Jy4YeHHUs], U30TOIIbI, siJIepHasi SJHEPTeTUKA;

— pasnu4arh SBJICHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOE NBMKCHUE,
PaBHOYCKOpPEHHOE TMPSIMOJIMHEHHOE JBW)KEHHUE, CBOOOJHOE TIaJICHUE Tell,
PaBHOMEpPHOE [BH)KEHHME II0 OKPY>KHOCTH, B3aUMOJCHUCTBHE TEJ, PEAKTUBHOE
JIBHKEHUE, KoJiebaTeabHOE ABMKEHUE (3aTyXaloINe U BRIHYKICHHBIC KOJICOaHMsl),
pE€30HaHC, BOJIHOBOE  JIBH)KEHHME, OTpa)X€HUE  3BYKa, IPSIMOJIMHEHHOE
pacnpocTpaHeHUEe, OTPaXKEHUE M IMPEJIOMJIEHHE CBETa, II0JIHOE BHYTPEHHEE
OTpPa)KEHUE CBETA, PA3JIOKEHHUE OEJIOro CBETA B CHEKTP M CI0XKEHUE CIEKTPaJIbHbBIX
OBCTOB, AOUCIICPCHUS CBCTA, CCTCCTBCHHAsA PAAUOAKTHUBHOCTb, BO3HHUKHOBCHHC
JIMHEMYaTOro CIEKTpa M3JIy4YEHMs) IO ONMHUCAHMUIO MX XapaKTEpPHbIX CBOMCTB U Ha
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OCHOBE ONBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUYECKOE SIBJICHUE;

pacIio3HaBaTh NPOSIBJICHUE U3YUYEHHBIX (DU3UUECKUX SIBJICHUI B OKPY’KAIOIIEM MUPE
(B TOM umcie pU3NYECKHUE SBIICHUS B IIPU- POJAE: NPUIJIMBBI U OTIIUBHI, IBH)KCHHUE
wiaHeT COJIHEYHOM CHCTEMbI, PEAaKTUBHOE [JBH)KEHUE J>KHUBBIX OPraHU3MOB,
BOCIHPHUSITUE 3BYKOB KUBOTHBIMH, 3€MJIETPSCEHUE, CEICMUYECKUE BOJIHBI, IIyHAMH,
9X0, LIBETa TeJI, ONTHUYECKUE SBJIECHUS B MpHUpOJEe, OHOJIOrMYecKoe JeicTBUE
BUJUMOIO, YJIbTPa(pUOJIETOBOTO M PEHTICHOBCKOTO H3IIyYEHUl; €CTECTBEHHBIN
paauoaKTUBHBIN (POH, KOCMUYECKUE JIyUH, PAAUOAKTUBHOE U3JIyYEHHUE IIPUPOIHBIX
MHUHEPAIOB; AEUCTBUE PAAWOAKTUBHBIX U3JIy4YEHUN Ha OpraHU3M 4elOBEKa), HpHU
3TOM IEPEBOAUTH MPAKTHUYECKYIO 33Jadyy B y4eOHYIO, BBIIEIISITh CYILECTBEHHBIE
CBOMCTBa/IPU3HAKHU (PU3UUECKUX SIBJIICHUI;

OIMCHIBATh M3yYEHHBIE CBOHCTBAa Tel M (U3HMUECKUE SBJICHUS, HCIOJIb3Ys
¢usmueckne BeNMMYUHBI (CpeHsiEi W MTHOBEHHAsi CKOPOCTh Tena MOpH
HEPaBHOMEPHOM JBWKECHUH, YCKOPEHUE, IIEPEMEIICHUE, IIyTh, YIJIOBasl CKOPOCTb,
CHJIa TPEHMs, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO MaJeHMs, BEC
Tena, HMIYJbC Tejla, HUMILYJIbC CHJIbI, MEXaHHW4YecKas pabdoTa U MOIIHOCTb,
IOTEHUMAJIbHAsA JHEPrusi Teja, MNOAHATOrO HaJ IOBEPXHOCTHIO  3€MIIH,
NOTCHUMAJIbHAs DHEPrus C)KaTOW MNpPY>KUHBI, KUHETUYECKass HSHEPIrUs, IIOJIHAs
MeXaHU4ecKas YHEPrusi, IEpUo] U 4acToTa KoJieOaHUM, JUJIMHA BOJHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTb CBE€Ta, MOKa3aTeslb MPEJIOMJICHUS Cpelbl); IpHU
OINMHMCAaHUU TIPABWIHLHO TPAKTOBATh (PU3MUECKUN CMBICI HCHOJIB3YEMbIX BEIWYHH,
00O3Ha4YeHUs] W eAUHUILBI (PU3UYECKUX BEIWYMH, HAXOAUTh (POPMYJIBI,
CBSI3BIBAIOIINE JAaHHYIO (PM3UUYECKYIO BEJIUYMHY C JPYTUMU BEJIUYUHAMH, CTPOUTH
rpaUKy U3y4EeHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEJIUYMH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UUYECKHE SIBJICHUS U NPOLECCHI, UCIOIb3Ys
3aKOH COXpaHEHMUsT DHEPrUM, 3aKOH BCEMHUPHOIO TSIIOTEHUS, MPUHIUI
CyNepno3UlUu CUJI, TPUHLMIT OTHOCUTENbHOCTHU ["anues, 3akonsl Hpl0TOHA, 3aKOH
COXpaHEHMsI HMMIYJIbCAa, 3aKOHbI OTPAXXEHHUS W IPEJIOMIICHHUS] CBETa, 3aKOHBI
COXpaHEHMs 3apsJ0BOTO M MAacCOBOTO YHCEJ INPHU SACPHBIX pPEaKIUsAX; IPU 3TOM
JlaBaTh CJIOBECHYIO (hOPMYJIUPOBKY 3aKOHA M 3alUCHIBATh €ro MaTeMaTHU4YeCKOe
BBIpa)KEHUE;

OOBSICHATH (PU3NYECKHE IPOLIECChl U CBOMCTBA TEJI, B TOM YMCJIE€ U B KOHTEKCTE
CUTyalMHd NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISITb IPUUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE U3 2-3 JIOTUYECKUX IIaroB ¢ OMOPOM Ha
2-3 U3y4YEeHHBIX CBOWCTBa (PU3MYECKUX SBJICHUH, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemiate pacuy€THble 3ajadyu (ONMHUparolIhecss Ha CcUCTeMy H3 2-3 ypaBHEHHI),
HCTIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBA3BIBAIONINE (PU3NUSCKUE BEJIUUYNHBI: HA OCHOBE
aHaJiu3a yCJIOBMS 3aJladyM 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIISITH HEJOCTAIOIINE
WM WU30BITOYHBIEC JaHHBIC, BBIOUpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IS
pemieHusi, NpPOBOJAUTH pacu€Thl M OLEHUBATh PEAJTUCTUYHOCTh MOJIYUYEHHOTO
3Ha4YeHUs (PU3NYECKON BETMUUHBI;

pacrno3HaBaTh IMPOOIEMBbI, KOTOPbIE MOXHO PEIIUTHh MPU HOMOIIU (PHU3UIESCKUX
METOJIOB; HCIIOJb3ysl ONHCAaHUE MCCIENOBAHUs, BBIIEIATH IPOBEPSIEMOE
NPEANONI0KECHUE, OLICHUBATh IIPABWIBHOCTD IIOPsIKA MPOBEACHUS HUCCIENOBaHU,
JieJ1aTh BBIBOJIBI, HHTEPIPETUPOBATh Pe3yabTaThl HAOIIOACHUN U OIBITOB;
NPOBOJUTE ONBITBI MO HAOIIOAECHUIO (U3NUECKUX SBICHUNH WIM (PU3NYECKUX
CBOMCTB TeJl (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHa COXpaHEHUs PHEPIUu;
3aBUCHUMOCTh IMEpHOJa KOJeOaHWM NpYy>KMHHOIO MAasTHUKA OT MacChl Irpys3a HU
JKECTKOCTH TIPY>KMHBI U HE3aBUCUMOCTh OT aMIUIUTYAbl MalbIX KOJeOaHUi;
MPSIMOJIMHEHHOE PAacIpOCTPAaHEHHE CBETa, pa3JIoKEHUe Oeoro CcBeTa B CHEKTP;
M3yY€HHE CBOMCTB H300pakeHUsI B IUIOCKOM 3€pKaje U CBOWCTB H300paKeHUS
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npeaMeTa B cOOMparonieil JuH3e; HAOIOeHHE CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB
W3JIy4YEeHHUs): CaMOCTOSATEIBHO COOMpaTh YCTaHOBKY U3 U30BITOYHOrO Habopa
000pyIOBaHUST; ONMCHIBATH XOJ OIBITA U €r0 Pe3yJIbTaThl, (HOPMYJIHPOBATH BHIBOJIBI;

— TPOBOAUTH IPU HEOOXOIMMOCTHU CEPUIO MPSIMBIX U3MEPEHHUU, Ompeiesssi cpeaHee
3Ha4YEHHE M3MEPSIeMOU BEeMYMHBI ((POKYCHOE PACCTOSTHUE COOMPAIOIIEH JIMH3BI);
000CHOBBIBAaTh BBIOOP cIioco0a U3MEPEHUsI/U3MEPUTEIILHOTO TPpUOopa;

— MOPOBOJMUTH HUCCIIETOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIUYHNH C UCTIOJIb30BAaHUEM
NPSIMBIX H3MEpPEeHUI (3aBUCUMOCTH IIYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
NBIDKEHUM 0€3 HavaabHOW CKOPOCTH; IEpHojJa KOoJieOaHHH MaTeMaTH4eCKOTO
MasiTHUKA OT JJIUHBI HUTH; 3aBUCUMOCTH yTJIa OTPAKEHUS CBETA OT yTIJia MaJIeHUsI U
yrjia TpeJoMJICHHs OT yrja MaJeHus): IUIaHUpOBaTh  HCCJIEOBAaHUE,
CaMOCTOSITEIbHO COOHpaTh YCTaHOBKY, (DUKCHUPOBATh PE3YJIbTaThl MOJYUYEHHOU
3aBUCUMOCTHU (PU3UUECKUX BEIIMYUH C YUETOM 3aJaHHOW MOTPEIIHOCTH U3MEPCHUN
B BHUJIe TaOauIl U TpaduKOB, AeJIaTh BHIBOIKI IO Pe3yJIbTaTaM HUCCIICIOBAaHUS;

— MOPOBOJUTH KOCBEHHBIE M3MEPEHUsI (U3UUECKUX BEIMYUH (CPEOHSISI CKOPOCTh U
YCKOpEHHE Tejla NpPU PaBHOYCKOPEHHOM JABWXKEHHHU, YCKOpPEHHE CBOOOIHOTO
MaJICHUS, )KECTKOCTH MPYKUHBI, KOI(DUIIUCHT TPCHUS CKOJILKCHUS, MEXaHUICCKast
paboTa W MOIIHOCTb, YacTOTa W MEpPUOJ KOJIEOaHHWN MaTeMaTU4YEeCKOTO U
MPY>KUHHOTO MassiTHUKOB, ONITHYECKas CHJIa COOUPAIOIEH JIMH3BI, PAaIHOAKTUBHBIN
(oH): mIaHUpPOBaTh H3MEPEHHS; COOUpPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJTHSITh U3MEPEHUSI, CIICAYS MPEIOKCHHONW HHCTPYKIIUH; BRIYUCIISATH 3HAUCHUE
BEJIMYMHBI U aHAJIM3UPOBATH ITOJIyYEeHHBIE PE3YJIbTaThI;

— coOmogaTh TpaBWJIa TEXHUKU OE30IMaCHOCTH TMpH pabdoTe ¢ J1abopaTOpHBIM
o0opynoBaHUEM;

— pa3nu4aTh OCHOBHBIC TIPU3HAKHA M3YUYCHHBIX (DU3UUECKUX MOJEIICH: MaTepHuaIbHasi
TOYKa, aOCOTIOTHO TBEPAOE TEIO, TOUSYHBIN UCTOUYHUK CBETA, JIyd, TOHKas JINH3Q,
IUTaHEeTapHast MOAEIb aTOMa, HyKJIOHHAsl MOJEIb aTOMHOTO sI/Ipa;

— XapaKTepu30BaTh MNPUHLMIILI JIEHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOHCTB C OMOpOW Ha WX ONHCaHUA (B TOM YHCIIE: CIHIAOMETpP, HTaTYUKH
MOJIOKEHUSI, PACCTOSIHUS W YCKOPEHHUs, paKeTa, »dXOJIOT, OYKH, IEPUCKOII,
¢doToanmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOMN, JO3UMETp, Kamepa
BunbscoHna), ucnons3ys 3HaHUs O CBOMCTBaxX (PM3NUECKUX SIBJICHUI U HEOOXOUMBbIE
(uzmueckne 3aKOHOMEPHOCTH;

— UCHOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YUYEHHBIX TEXHHYECKUX
YCTPOHCTB, HM3MEPUTEIBHBIX TPHOOPOB M TEXHOJOTHYSCKHX TIPOIIECCOB TIPH
pelieHun Yy4YeOHO-TIPAaKTUYSCKUX 3a/a4y; ONTHYECKHE CXEMbI I TOCTPOCHUS
N300paKEHUM B MJIOCKOM 3€pKajie U COOMparoIie JTUH3E;

— TIPUBOAUTH MPUMEPHI/HAXOIUTh HHOOpPMALIMIO O TIpUMEpax MOPAKTUUECKOTO
WCTIOJIb30BaHUs (PU3WUECKUX 3HAHUH B TOBCEIHEBHOW >KU3HU UISI OOECIICUCHHUS
0€e30I1aCHOCTH TIpU OOpallleHUuH ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUs  3JI0POBBSI M COOJIOJICHWUST HOPM DKOJIOTHYECKOTO IIOBEJICHUS B
OKpY>Karolleu cpele;

— OCYHIECTBIISITh TTOWCK MH(MOpMau (HU3NIECKOTO coJiep>kaHusi B ceTH MHTepHer,
CaMOCTOSITEIbHO (HOPMYIIHPYsI TTOUCKOBBIM 3ampoOC, HAXOIUTh ITYTH OIPEACIICHUS
JIOCTOBEPHOCTU TIOJIy4YEHHOM HWHQOpMAIMM HAa OCHOBE HMEIOIIUXCS 3HAHUH U
JIOTIOJTHUTEIIbHBIX UCTOUYHUKOB;

— UCHOJIb30BaTh MpPU BBIMNOJHEHUM YYEOHBIX 3aJlaHUl  HAYYHO-TIOMYJISPHYIO
IATEepaTypy (PU3HYECKOTro COoAep KaHUsl, CIPAaBOUYHBIC MaTEPUAIBI, PECYPChI CETH
NurtepHer; BiIageTh mNpUEMaMU KOHCIEKTHUPOBAHUS TEKCTa, IIPeoOpa3oBaHUsA
nH(pOpMaIU U3 OJHOU 3HAKOBOW CHCTEMEI B JIPYTYIO;
co3/laBaTh COOCTBEHHBIE IIMCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE

HHDOPMAIIMM H3 HECKOJbKUX MCTOYHUKOB (PU3HMYECKOrO COJCpKaHMs, ITyOIMIHO
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MIPECTABIATh PE3yIbTaThl MPOEKTHOM WIJIM MCCIIENOBATEIbCKON IEATENIbHOCTH; MPU ITOM
rPaMOTHO MCIOJIb30BAaTh M3YUYEHHbIH MOHATUHHBIN annapar u3y4aeMoro paszena GU3suku u
CONPOBOXK/JATh BBICTYIUICHME TIpE3CHTAIMel C Yy4YETOM OCOOEHHOCTEH ayauTOpUHU
CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

(68 yacos; 2 yaca B HeeJII0)

TemaTnuecknii 0,10k, TeMa |

OcHoBHOE coacpKaHue

OcHOBHBIE BH/IBI 1eSITEJILHOCTH YYalIUXcs (HA YPOBHE YU4eOHBIX IeiiCTBHIA)

Paznen 1. ®u3nka u eé poab B NO3HAHHM OKPY:Kawiiero mupa (6 u)

du3nka — HayKa o0 npupoe

2w

®duzuka — HayKa 0 npupoje. SIBieHus
npupoabl. PUBNYECKUE SBICHUS:
MEXAHUYECKUE, TCILIOBBIC,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBHIE,
3BYKOBBIC

BrisBiaeHue paznuyuii Mexay puU3snuecKUMU U XUMHUYECKUMH IIPEBPaLCHUSIMHU
(MC — xumus).

Pacno3naBanve u knaccuukanus (GU3NYECKUX SBICHUN: MEXaHUYECKHX,
TETUIOBBIX, DJICKTPUYECKHUX, MAarHUTHBIX U CBETOBBIX.

Hab6mronenne n onrncanne GU3NYIECKUX SIBICHUH

Du3uyecKue BeJIHUYNHBI (2

)

dusuueckue BeIUUnHbl. I3Mepenue
dusznueckux BenmuuuH. Duznyeckne
npuoopsl. IlorpenrtHocTs U3MEPESHU.
MexayHapogHasi cucTeMa €IUHHII

OrnpesenieHre LEHBI ACJICHHs Kbl U3MEpUTEIbHOTO Mpubopa. 3mMepenue
JIMHEHHBIX Pa3MEPOB TEJI U IIPOMEXKYTKOB BPEMEHU C YUETOM MOTPEIIHOCTEN.
Usmepenne o0bEMa KUIKOCTH U TBEPIOTO Tea.

M3mepeHnne teMnepaTypbl IPU IIOMOIIM KUIAKOCTHOIO TEPMOMETpPA M JaT4YUKA
TEMIIEPATYPBHI.

Brimonnenue TBOpYECKHUX 3aJlaHUN MO MOUCKY CIIOCOOOB M3MEPEHUS HEKOTOPBIX
(uzmyecknx xapakTEpUCTUK, HAIPUMEP Pa3MEPOB MailblX OOBEKTOB (BOJIOC,
MPOBOJIOKA), yIaJI€HHBIX OOBEKTOB, OOJIBIIMX  PACCTOSHHUIH, MaJbIX
MPOMEXYTKOB BpeMeHH. O0cy K/IeHne npejiaraeMbIX Cioco0oB

EcrecTBeHHO- HAYYHBbIH
MeToaAmo3HaHus (2 u)

Kak ¢usuka u npyrue ectecCTBEHHbIE
HayKd u3yvaioT npupony. EctecTBenHo-
Hay4HBIH METOJI IO3HAHUS:
Ha0JII0/IeHNe, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABUKECHUE TUIIOTE3,
9KCIIEPUMEHT 110 MPOBEPKE TUIIOTE3,
00BsICHEHNE HAOII0TaeMOTO SIBJICHUS.
Onucanve GpU3NIECKUX SIBICHUHN C
IOMOIIBIO MOJENeH

BriaBuxeHue runores, OObSICHIIONIMX IPOCTHIC SIBJICHUS, HAIIPUMED:

— TI0YEMY OCTAHaBJIMBAETCS JBHXKYILIEECS M0 MOPU30HTAIBHON MIOBEPXHOCTH
TENO;

— IIOYEMY B KapKylo MOroJly B CBETJION OJ€XK e NIPOXJIagHEH, YeEM B TEMHOM.
IIpennoxenue cnoco00OB MPOBEPKU T'HIIOTES.

[IpoBeaeHue wcciieoOBaHUS MO TMPOBEPKE KaKOW-THOO THUIIOTE3bI, HANIPUMED:
JNATbHOCTHh MOJETA MIApHUKa, MYyIIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIIE, YeM
OoJIbIlIe BBICOTA ITyCKa.

[MocTpoeHue npocredmux Mojeieit GU3NIeCKuX sIBICHUN (B BHJIE PUCYHKOB HIIN
CXEM), HallpuMep MaJeHue IpeaMeTa; IpsIMOJUHEHHOE pacIpOCTpaHEeHUE CBETA.

Paznen 2. IlepBoHayajibHbIe

CBeJIeHUs1 0 CTPOEHUM BenecTa (5 u)

Crtpoenue Bemectna (1 )

ATOMEI 1 MOJICKYJIbI, UX Pa3MCPhbI.
OHI:ITI:I, JOKa3bIBArOIUC TUCKPETHOC
CTpOCHHE BCIICCTBA

HaOntonenne w uWHTepnpeTanus OMNBITOB, CBHIETEILCTBYIOIIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHHM BEIIECTBA: OMNBITHl C PAacTBOPEHHUEM pa3IUYHBIX
BEIIIECTB B BOJE.

OneHka pa3MepoB aTOMOB M MOJEKYJ C HCIojib30BaHueM Qortorpaduii,
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TeMaTHYeCKH 0JI0K, TEMA

OCcHOBHOeE coJiepKaHne

OcHOBHBIE€ BHABI TeSITeIHLHOCTH YYalIUXCsl (HA YPOBHE Y4eOHBIX NeiCTBHIA)

MOJYyYCHHBIX Ha aTOMHOM CUJI0BOM MuKpockone (ACM). OnpeaencHue pa3mMepos
MaUIBIX TEJ

JIBH:KeHH e
M B3aHMOo/IelicTBHE YaCTHIY
BelecTna (2 y)

JBmkxenne gactuil Bemiectna. CBa3b
CKOPOCTH IBM>KCHUS YaCTHIL C
TEMIIEPATYpPOH.

bpoynosckoe nmwxkernue. uddysus.
B3auMoaelicTBue YacTHIl BEIllECTBA:
HNPUTAXKCHUC U OTTAJIKUBAHUC

Habmronenne n o6bsicHeHre OpOyHOBCKOTO ABVDIKEHUS U sIBIeHUS AU Py3un.
[IpoBeaeHue W OOBACHEHHE OIBITOB MO HAONIONCHUIO TEIUIOBOTO PACIIMPCHUS
ra3os.

[IpoBeaeHue W OOBSCHEHWE OIBITOB MO OOHAPYKEHUIO CHIJI MOJCKYJISPHOTO
MPUTSDKEHUS U OTTAIKHBAHUS

ArperaTHble COCTOSTHUSI
BenlecTna (2 u)

ArperaTHble COCTOSIHUSI BEIIIECTBA:
CTPOCHUE ra30B, KHUJKOCTEH U TBEPBIX
(kpucTammumyeckux) Ten. Bzanmocss3p
MCKIY CBOMCTBaMH BCUICCTB B pa3HbIX
arperaTHbIX COCTOAHUAX U UX aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM.
OCO0EHHOCTU arperaTHbIX COCTOSTHUMN
BOJBI

Onucanue (C HCIOJIB30BAHUEM IMPOCTBIX MOJI€NIel) OCHOBHBIX Pa3jIWuui B
CTPOCHUH ra3oB, )KUAKOCTEH U TBEPABIX TEII.

OObsicHeHMEe MaJod CXKUMAEMOCTH JXUIKOCTEH W TBEPHABIX Tel, OOJBIION
C)KMMAEMOCTH I'a30B.

OO0ObsicHeHne coxpaHeHUs1 (OPMBI TBEPABIX TENl U TEKYyUECTH KUIKOCTH.
[IpoBeaeHue ONBITOB, 1OKA3BIBAIOLINX, YTO B TBEPAOM COCTOSIHUM BOABI YaCTHIIBI
HaxoJSTCA B CPEJIHEM JlaJbllle IPYT OT APyra(IJIOTHOCTh MEHBIIIE), YEM B KHUIKOM.
VYcraHOBICHHE B3aWMOCBSI3U MEXJIY OCOOCHHOCTSMH arperaTHBIX COCTOSHHHA
BOJBI M CYIIECTBOBaHHMEM BOJHBIX opraHu3mMoB(MC — Guonorus, reorpadusi).

Paznen 3. /IBuskeHne u B3aumoaeiicreue tea (21 u)

Mexanuueckoe IBHKeHHE (3

u)

MexaHnndeckoe IBUKEHHE.
PaBHOMEpPHOE U HEpaBHOMEPHOE
nBuxeHue. CKopocTb.

CpenHssi CKOpoCTh IIPU HEPABHOMEPHOM
JBMKEHUH. PacuéT nmyTtn u BpeMeHu
JIBU)KEHUS

HccnenoBanue paBHOMEPHOTO JBUKEHUS U ONPEACICHUE €roMPU3HAKOB.
Habmrofenne HEepaBHOMEPHOTO JABMIKCHHS M OIpEJeieHHUe ero OTJIWYHUNA OT
PaBHOMEPHOT'O JBU>KEHHUS.

Pemenue 3amau Ha omnpeneneHUE IyTH, CKOPOCTH M BPEMEHH PAaBHOMEPHOIO
JIBHOKCHUS.

Amnaynu3 rpadMKOB 3aBUCUMOCTH ITYTH U CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
IJIOTHOCTH (4 u)

SIBnenue uHepuuu. 3aKOH UHEPIIUH.
BzaumonelicTBrue Te Kak MpUYUHA
U3MEHCHHUS CKOPOCTH ABWKCHUS TEJI.
Macca kak Mepa UHEpTHOCTH Tena.
ITnoTHOCTE BemiecTBa. CBA3b MIIOTHOCTH
C KOJTMYECTBOM MOJICKYJ B €IHHHUIIC
o0BEMa BellecTna.

OOBbsicHEHHE MW TIPOTHO3UPOBAHHUE SIBJICHWHM, OOYCIOBJICHHBIX HHEpLHEH,
HaIpUMeEp: 4YTO MPOHUCXOAUT NPH TOPMOXKECHHUU MW PE3KOM MaHEBpE
aBTOMOOWIIS, TOYeMYy HEBO3MOXXHO MTIHOBEHHO MPEKPATHUTh JIBH)KCHHE Ha
BEJIOCUIIEAE NI CAMOKATE H T. 1.

[IpoBenenve u aHanW3 OMBITOB, JEMOHCTPUPYIOIIMX HM3MEHEHHE CKOPOCTH
JIBVDKCHUSI TeJla B pe3yJibTare JSUCTBUS Ha HETO JIPYTHUX TEll.

Pemenne 3aaq Ha onpeeseHne Macchl Tella, ero 00bEMa M MIIOTHOCTH.
[IpoBenenve u aHaau3 ONBITOB, JEMOHCTPUPYIOLINX 3aBUCUMOCTb U3MEHEHHUS
CKOpPOCTH Tela OT €ro Macchl MPU B3aMMOASHCTBUH Teil. M3mepeHne macchl
Teja pa3IMIHbBIMU criocoOamu. OmnpeneneHne IUIOTHOCTH Tella B pe3yJbTaTe
HW3MEPEHHS ero Macchl U 00bEMA.

Cuaa. Buabl cun(14 u)

Cua Kak XxapakTepuCTHUKa
B3aumoeiicTBus Ten. Cruita ynpyrocta
u 3akoH ['yka. I3MepeHue cuiibl ¢

N3yueHne B3aUMOJCHCTBUSA KaK MPUYMHBI M3MEHEHHS CKOPOCTH TEJIa WU €ro
nedopMalu.

Onucanne peabHBIX CHTYAIlMd B3aWMOJICHCTBHUS T C IOMOIIBIO MOJICIICH, B
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IIOMOLIBIO IMHAMOMeETpa. SBiIeHuE
TATOTEHUS U cuiia TsbkecTd. Cuna
TSDKECTH Ha APYTHUX IIaHeTax. Bec
tena. HeBecomocts. CnoxkeHue cui,
HaIIPaBJICHHBIX 110 OJHOU HNPAMOI.
PaBHogxeticTByromas cuit. Cuia TpeHU.
TpeHne CKOJIBKEHUS U TPEHUE TTOKOS.
TpeHue B IpUpoJ€ U TEXHUKE

KOTOPBIX BBOAUTCS MOHSITHE U U300pakeHUE CHUIIBI.

Usyuyenne cuisl ynpyroctu. McciaenoBanue 3aBUCUMOCTH CHIIBI yIPYTOCTH OT
YIUTHHEHHST PE3WHOBOTO IITHYypa WU Py KUHBI

(c mocTpoeHuem rpaduka).

AHanu3 NpakTUYECKUX CHUTyalHi, B KOTOPBIX MPOSBISETCA ACWCTBHE CHUIIBI
ynpyroctu (yInpyrocTs Msida, KpOCCOBOK, BETOK IEpeBa H Ap.).

AHanu3 cHTyanui, CBS3aHHBIX C SBJICHHEM TAroTeHus. OOBsicCHeHHE
Op6I/ITaHI>HOI‘O JABHWKCHUA IIJIAHET C UCITOJIb30BAHUEM SBJICHHS TAIOTCHUA U 3aKOHA
naepunu (MC — actpoHomus). I3MepeHune Beca Tella ¢ TOMOIIBI0 THHAMOMETPA.
OO0o0CHOBaHHUE PTOTO CIIOCO0A U3MEPEHHSI.

AHanmu3 W MOJIEIIMPOBAaHUE SBJICHUS HEBECOMOCTH. ODKCIEpUMEHTAIbHOE
IOJIy4YEHUE NPAaBUIIA CJIOXKEHUS CHJI, HANPABJIECHHBIX BJOJb OIHOM IPSMOI.
OnpeneneHue BEIWYUHBI PABHOACHCTBYIOLIECH CUIT.

M3yueHne cuibl TPEHUsI CKOJBXEHUS U CUIIbl TpeHUs nokos. McceinenosaHue
3aBUCUMOCTH CHJIBI TPCHHUA OT CHIJIbI JaBJICHUA U CBOMCTB TPpymIuxcs
MOBEPXHOCTEH.

AHanu3 NpakTHYECKUX CUTyallhii, B KOTOPBIX NPOSBISICTCS JEUCTBUE CHIIBI
TPEHUs, UCTIOIB3YIOTCS CIIOCOOBI €€ YMEHBIICHUS WM yBEJIWYeHHs (KaTaHue
Ha  JBDKaX, KOHBKAaX, TOPMOXXEHHWE  aBTOMOOWIIS, HCIOJb30BaHUE
MMOAIITUITHUKOB, TIJIAaBAHWE BOJHBIX JXUBOTHBIX U 1p.) (MC — Ouonorus).
Pemenne 3agau ¢ ucnosb3oBanueM GOPMYJI JJIs pacdyE€Ta CHITBI TSIKECTH, CHITBI
YIPYTOCTH, CHJIBI TPEHHUS.

Paznen 4. /laBiienue TBEPABIX TeJl, JKUIKOCTel U ra3os (21 u)

HaBaenue. Ilepenaua
AaBJICHHUS TBEPABIMU
TeJaMHu, )KUTAKOCTSIMM U
razamu(3 u)

Hasnenune. CriocoObl yMEHBIICHUS U
YBEJIWYEHUs aBieHus. JlaBieHue rasa.
3aBHCUMOCTH JIaBJICHUS ra3aoT 00bEMa U
TeMmnepatypsl. [lepenava naBnenus
TBEPABIMU TEJIAMH, KUJIKOCTSIMH U
razamu. 3akoH llackas.
[THeBMaTHYECKHE MaIIMHBI

AHanu3 1 00BSICHEHNE ONBITOB U MPAKTUYSCKUX CUTYalHi, B KOTOPBIX
MPOSIBIISIETCSI CUJIA TABIICHUS.

O6ocHOBaHNE CITIOCOOOB YMEHBIIICHUS U YBEJIMYCHHUSI JIaBiieHus. M3yuenne
3aBUCMMOCTH JIaBJIEHHUS T'a3a OT 00bEMa u Temnepatypsl. M3yuenue
0ocoOeHHOCTEH nepenayn JaBieHUs! TBEPABIMH TEJIAMH, KUIKOCTSIMU U Ta3aMu.
OO6ocHOBaHHUE PE3YIHTATOB OMBITOB OCOOCHHOCTSIMU CTPOSHUS BEIIECTBA B
TBEPIAOM, >KHJIKOM M ra3000pa3HOM COCTOSIHUSX.

DKcrepuMeHTaIbHOE JOKa3aTeabCTBO 3akoHa [lackans. Pemenue 3anay Ha
pacu€T naBijeHus TBEPJOro Tea

JaBjienue xxkuakocTu (5 u)

3aBHCUMOCTH JTaBICHUS KUJIKOCTH OT
TI1yOWHBI TOTPY>KEHHUSI.
I'mapocraTnyeckuii napagokc.
Coob1aronmecs CoCyIbl.
I'mnpaBnuueckue MeXaHU3MBbI

UccnenoBanne 3aBHCHMOCTH JABJICHUSI JKHJIKOCTH OT TIyOWHBI HOTPY>KEHHS H
MIOTHOCTHU KUIKOCTH.

Habmonenne u oOBACHEHWE THIPOCTATUYSCKOTO MapajoKcaHa OCHOBE 3aKOHA
[Tackans. M3yueHne coOOMAONTUXCSI COCYIOB.

Pemenwne 3amad Ha pacuér maBiaeHUs XKUAKOCTH. OOBSICHEHUE TPUHITUITA JSHCTBHS
TUJIPABINYECKOTO Mpecca.

AHam3 1 00BSICHEHHE MPAKTUYECKUX CUTYaIHi, IEMOHCTPUPYIOMKX MPOSIBICHNE
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JaBJICHUs XKUAKOCTH U 3akoHa [lackans, Hampumep MpoIECCOB B OpraHu3Me MNpu
rny0okoBoiHOM Helpsgauu (MC — 6uoaorus).

AtmocdepHoe naBieHue (6

u)

Atmocdepa 3emun u atmochepHOe
nmasienue. [[puranHBI CyliecTBOBaHUS
BO3AYIIHOW 00009ku 3emitd. OObIT
Toppuuemnu. Uzmepenue
aTMoc(hEepHOTO JaBIICHUS.

3aBUCUMOCTBH aTMOC(EPHOTO JaBICHUS OT
BBICOTHI

HaJl ypoBHeM Mopst. [Ipubopsr s
M3MEepeHUs aTMOC(HEPHOT0 AaBJICHUS

DKcrepuMeHTallbHOEe OOHapyXeHHe aTMOC(epHOro MmaBieHWsA. AHAIN3 H
OOBSICHEHUE OIBITOB W TMPAKTUYCCKUX CHUTYaIlUd, CBSI3aHHBIX C JCHCTBUEM
aTMOC(hEpPHOro JTaBJICHHUS.

OOBsacHeHNEe CyIIeCcTBOBaHUS aTMOc(epsl Ha 3emMile U HEKOTOPBIX IUIAHEeTaX HWITH
e€ orcyTcTBUA Ha Apyrux miaderax u Jlyne (MC — reorpadmusi, acTpOHOMHS).
OOBsicHeHHEe HW3MEHEHHMsI IJIOTHOCTH aTMoc(epbl C BBICOTOW U 3aBHCHUMOCTH
aTMOC(EPHOTO NaBJICHUS OT BBHICOTHI.

Pemenne 3amau Ha pacu€r armocdepHoro aaBieHus. MizyueHue ycTtpoicTBa
OapomeTpa-aHepoua

HeiicTBHe :KUIKOCTH M ra3a
HA NOTPYKEHHOEB HUX TeEJ0

(7w

JlelicTBUE KUJIKOCTH U ra3a Ha
MOTIPYKEHHOE B HUX TEJIO.
BrrrankuBaromnias (apxuMenoBa) cuia.
3akoH Apxumena. [lnaBanue Te.
Bo3ayxonnaBanue

DKcnepuMeHTAIbHOE OOHAPYKEHNE NEHCTBUS KUAKOCTH U razaHa MorpyxEHHOE
B HUX TCJIO.

OrnpenencHue BhITAIKUBAIOIIECH CUJIbL, IEUCTBYIOIIEH Ha TEI0, IOTPYyKEHHOE B
KUJKOCTD.

[IpoBenenne u o0OCYXJEHHE ONBITOB, JAEMOHCTPUPYIOIIUX 3aBUCHUMOCTH
BBITAIKUBAIOLICH CHJIBI, NIEHCTBYIOIIEH Ha TEJIO B >XHUIAKOCTH, OT 0OBEMa
MOTPY>XKEHHOM B KHUAKOCTh YaCTH TENIAW OT IVIIOTHOCTH KHUIKOCTH.
UccnenoBanne 3aBUCUMOCTH Beca Tella B BOJe OT 00BEMa MOTpyKEHHOW B
JKMJIKOCTB YacTH Telna.

Pemenne 3ana4 Ha IpUMEHEHNE 3aKOHA ApXHMeia U yCIOBUS INIAaBaHUS TeEJ.
KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBaHME JIOJKU M OIpEleNeHHE e
IrPy30I0AbEMHOCTH.

Paznen 5. Padora n

MOIIHOCTH. JHeprus (12 u)

Pa6ora u momHoCTH (3 4)

Mexanudeckas pabora. MomHOCTh

DKCIepUMEHTAIILHOE OINPEICIICHHEe MEXaHUIYEeCKONH paOOThl CHUIIBI TSDKECTH MPHU
MMaJICHUH TEJla U CUJIBI TPSHUS TIPU PaBHOMEPHOM ITEPEMEIICHUH Tejla 110
TOPU3OHTAITEHOU TTOBEPXHOCTH.

PacuéT momnocTH, pa3zBuBaeMoil npu noasEMe 1o jectHuie. Pemenue 3anau
Ha pacuéT MEXaHWYeCKOW paboThl U MOIIHOCTH.

IIpocThie MexaHU3MBI (5 u)

IIpocThie MEXaHU3MBI: phHIvar, OJIOK,
HaKJIOHHas nijockocTk. [IpaBuiio
paBHOBecus prluara. [lpumenenue
MpaBwjia PaBHOBECHUS phlyara K OJ10Ky.
«3onoToe mpaBmwiio» Mexannku. KITJ]
MPOCTHIX MeXaHU3MOB. [IpocTrie
MEXaHU3MBbI B OBITY U TEXHUKE. Prryaru
B TEJIe YeJIOBEKa

Omnpenenenne BBIMTPHINIA B CHJIE TMPOCTHIX MEXaHU3MOB HaTIpUMEpE phblyara,
HOABHMIKHOI'O M HEIIOJABMYKHOTO OJIOKOB, HAKJIOHHOM IJIOCKOCTH.
Hccnenopanue ycnoBus paBHOBecusl peraara. OOHapyKeHHE CBOMCTB MPOCTHIX
MEXaHU3MOB B PA3IMYHBIX HHCTPYMEHTAX U IPUCIIOCOOICHUSX, HCTIOJIB3YEMBIX
B OBITY

U TEXHUKe, a Takke B KHUBbIX opranmsmax (MC Ouosnorus).
DKCMEepUMEHTAIBHOE J10Ka3aTeNbCTBO paBEHCTBA pabOT NpH HPUMEHCHHUU
MPOCTHIX MEXaHU3MOB.

Omnpenenenne KIIJI HaKJIOHHOM MJIOCKOCTH.
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Penienue 3a/la4 Ha NPpUMCHCHHNC IMpaBUJia paBHOBCCHUA pbldara MHa pacqéT KHI[

Mexannuyeckas JHeprus (4

u)

Kunernueckas u IIOTCHIIMAaJIbHAasA

BKCHCpI/IMCHTaHLHOC ONpeaACICHUC N3MCHCHUA KHHETHYCCKOM 1 HOTGHHI/IaHBHOﬁ

sHeprus. [IpeBpamenne ogHOTO BHIA SHEPTUH Tella TP €ro CKaThIBAHUH 10 HAKJIOHHOW TUIOCKOCTH.

MEXaHUYECKOU SHEPTUH B APYTOil.
3aKOH COXpaHEHUS U U3MECHCHUS
SHEPTUHU B MEXaHUKE

®dopmynupoBaHHE HAa OCHOBE FKCCIEIOBAaHUS 3aKOHA COXPAaHEHHS MEXaHHYeCKOU
SHEPTHH.

OO6cyxIeHre TpaHnIl TPUMEHUMOCTH 3aKOHA COXPAHEHUS YHEPTHH.

Pemenwne 3a7a4 ¢ MCIIOIb30BaHNEM 3aKOHA COXPAHEHUS SHEPTHH.

Pe3epBHoe Bpems (3 u)
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(68 yacos; 2 yaca B HegeJII0)
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Pa3pgen 6. TensioBbie siBjaenus (28 u)

CTpoeHue u CBOMCTBA
BelecTna (7 u)

OCHOBHBIE TIOJI0KEHUS MOJICKYJIIPHO-
KHMHETHUYECKOI TEOPUU CTPOCHHUS
BCIIICCTBA.

Macca u pazMepbl aTOMOB U MOJICKYI.
OnBITHI, TTOATBEPK/IAIOIINE OCHOBHBIE
TTOJIOYKEHUS MOJICKYJISIPHO-KMHETHIECKOM
TEOPHUU.

Mogaenu TBEpAOro, )KUJIKOTO U
ra3000pa3HOTO COCTOSTHAM BEIIIECTBA.
Kpucrammaeckue u aMopgHbIe TBEPIBIC
Tena.

OOBbsICHEHHE CBOMCTB I'a30B, JKUIKOCTEN
1 TBEPIBIX TEJI HA OCHOBE MOJIOKESHHH
MOJIEKYJISIPHO-KMHETUIECKOM TEOPUH.
CMaunBaHUE U KaWUISIPHBIE SIBJICHUSL.
TeroBoe paciIpeHne U CxaThe

HaOntonenne w wuHTepmpeTanus ONBITOB, CBHUIAETEIBCTBYIOIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3ITUIHBIX BEIIECTB
B BOJIE.

Pemenue 3amad 1o olneHMBAHUIO KOJMYECTBA aTOMOB MJIM MOJIEKYJ B €IWHHIIE
00béMa BelecTsa.

AHanu3 TeKCTa APEeBHUX aTOMHUCTOB (Hampumep, pparmenTta moamsl Jlykperus «O
NPUPOJE BEUICH») C M3I0KEHHEM 000CHOBAHUN aTOMHOW TMIIOTE3bI (CMBICIOBOE
yteHue). OreHka

yOeIUTETFHOCTH dTUX 0OOCHOBAHHUIA.

OO0ObsicHeHHe OPOYHOBCKOTO JIBIKCHHUSI, sIBJICHUS TUGDY3UH U pa3iuduii MexXmy
HUMH Ha OCHOBE IIOJIO)KEHUH MOJEKYJISIPHO-KHUHETUUYECKON TEOPUH CTPOSHMS
BEIIECTBA.

OOBsicHEeHNE OCHOBHBIX PA3JINYUi B CTPOSHUU T'a30B, KUIAKOCTEH 1 TBEPIABIX TE C
WCIIOJIB30BAaHUEM TMOJIOKEHUH MOJIEKYJIIPHO-KHHETHUYECKOH TEOpPHH CTPOCHMS
BEIIECTBA.

IIpoBenenne OMBITOB MO BBIPAIIMBAHMIO KPHUCTA/UIOB MOBAapEHHOM CONM WU
caxapa.

[IpoBeaeHue 1 0OBICHEHHE ONBITOB, ACMOHCTPUPYIOUINX KaMMIUISIPHBIC SIBICHUS
U SIBJIEHUE CMa4MBaHHUS.

OOBsAcHEeHNE POJY KaNWLISIPHBIX SBICHUH MJIA MOCTYIJIEHHUS BOJBI B OPraHU3M
pactrenuii (MC — Ounosorus).

HaOmtonenue, npoBeneHrne U 0OBSICHEHHE ONBITOB MO HAOJIOJACHHUIO TETUIOBOTO
pacmMpeHus ra3oB, )KHUJIKOCTEN U TBEPIBIX TEI.

OObpsacHeHnne coxpaHeHUs 00bEMa TBEPABIX TEN, TEKY4YECTH XUIKOCTH (B TOM
YHUCJIe, Pa3HUIIBI B TEKYUYECTH AJI PA3HBIX KUIKOCTE), JaBICHHS rasa.
IIpoBenenue onbITOB, AEMOHCTPUPYIOIINX 3aBUCHMOCTD IABJIEHUS BO3/1yXa OT €0
00bEMa U HarpeBaHUs WM OXJIAKICHUS,

U UX OOBSICHEHHE Ha OCHOBE AaTOMHO-MOJIEKYJISIDHOTO YueHus. AHauu3
MPAaKTUYECKUX CHUTyalluH, CBA3AHHBIX CO CBOMCTBaMHU Ta3o0B, XUIKOCTEH U
TBEPIBIX TEIL.

TenJsioBble mpoueccsl (21 u)

Temneparypa. CBsi3b TEeMIIEpaTyphI CO
CKOPOCTBIO TEIUIOBOTO JIBHIKEHHUS
YaCTHII.

OO6ocHoBaHME TPaBWI U3MEPEHUS TEMIICPATYPHL.
CpaBHEHHE Pa3IMYHBIX CIIOCOOOB U3MEPEHHUS W KA TeMIepaTyphl.
HaOnroneHne wu OOBSICHCHHWE ONBITOB, JASMOHCTPUPYIONIUX H3MEHEHUC
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BuyTpenusist aneprust. CiocoOnt
W3MCHEHUs BHYTPCHHEH YHEPTHUU:
TeIIonepeada U COBEPIIICHUE
paboTel. Buasl Teruionepegayn:
TEIUIONPOBOAHOCTh, KOHBEKITHS,
HU3ITydeHHE.

KonudgecTBo TemIoThI. Y AeanHas
TEemI0EMKOCTE BemiecTBa. TemioooMeH
U TETJIOBOE PaBHOBECHUE. Y PaBHCHUE
TEIUIOBOIO OajiaHca.

IInaBieHue U OTBEpACBaHUE
KPHUCTAJUIMYCSCKUX BEIICCTB. Y ACiIbHAS
TEILIOTA IIaBJIEHUS.
[TapooOpazoBaHue

u koHaeHcanus. Mcnapenue. Kunenue.
VY nenpHas TEIUIoTa Mapooopa3oBaHUs.
3aBUCHUMOCTH TEMIIEPATy Pl KUTICHUS
OT aTMOC(EepHOTO JaBICHUS.
BnaxxHocTs Bo3nyxa.

DHeprus TOILUTUBA. Y AelbHAas TeIioTa
CcropaHusi.

[MpuHIMUIIBI paOOTHI TETIJIOBBIX
neurareiei. KI1JI TermioBoro
JBUTATEIIA.

TEHHOBBIC ABUTATCIIN U 3alIUTa
OKpYy>Karolieit cpensl.

3aKOH COXpaHEHUs U MPEBpaIICHUS
3HepFI/II/I B MEXAaHHUYCCKUX U TCIIJIOBBIX
mpoIreccax

BHYTpPEHHEH HSHEpPrHM Tena B pesyibTaTe TeIvlonepeaadyd M padoThl BHEIIHUX
CHIL.

HaGaronenne u O0OBSICHEHHE OIBITOB,

JEMOHCTPHUPYIOIIMX  pa3lUYHbIe  BHUJBI
KOHBEKIIHIO, U3ITyueHHE.

HccnenoBanwe siBIICHHSI TEIIOOOMEHA IIPHU CMETITUBAHHUHT XOJIOIHOM W TOpSTUCH BOIBI.

Habmonenne ycTaHOBIIGHUS! TEIUIOBOTO PABHOBECHUS MEXIY TOpAYEH W XOIIOIHOM
BOJIOM.

Onpenenenne (M3MEpPEHHE) KOJIMYECTBA  TEIUIOTHI,
TEIUI000OMEHE C HArPETHIM METAIUTUIECKUM IIITHHIPOM.
Ompenenenue (MU3MEPEHHE) YIEIBHOM TEIUIOEMKOCTH BeliecTBa. Pemienue 3amad,
CBSI3aHHBIX C BRIYMCICHUEM KOJINYECTBA TEIJIOTHI U TEINIOEMKOCTH npu TGHHOO6MCHC.
AHanu3 cHUTyanuid MpPaKTUYECKOTO KCIIONb30BaHUS TEIIOBBIX CBOWCTB BEIIECTB U
MaTepuajoB, HampuMep B  [EIIX  DHEProcOEpeKeHHs:  TETUIOM3OJISIIHS,
sHeprocOeperaonye KpoIii, TePMOAKKYMYJISITOPBI U T. 1.

HabOmonenne sBneHmii ucmapeHus W KoHAeHcanuu. lccrmemoBanme mporecca
WCTIAPEHUS Pa3IUIHBIX XuAaKocTel. OObsICHEHNE SIBIICHUH NCTIApPEHUS ¥ KOHACHCAITUU
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHS.

Habmionenne w oOBsiCHEHHE TMpoliecca KHIEHHsS, B TOM 4YHCIE 3aBUCHMOCTH
TEMIEPaTypbl KUIIEHUS OT JIaBIICHUSL.

Omnpenenenne (M3MEpeHHE) OTHOCUTENBHOM BIAXHOCTH Bo3layxa. HaOmoneHne
npoiiecca IIaBJIeHUs] KPUCTAJUTMIECKOTO BEIIECTBA, HAITPUMED JIbJIa.

CpaBHEHHE TMPOIECCOB IUIABICHUS KPUCTAIUTMUECKUX TET ¥ Ppa3MATdeHUs NpU
HarpeBaHuM aMOpP(HBIX Tell.

Ompenenenre (M3MEPEHHE) YIEIBPHOW TEIUIOTHI IUIaBieHUS Jbaa. OOBsSCHEHHE
SIBJICHUH TUTABJICHUS U KPUCTALTU3AIMU HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUSHUSI.

o0CyXJIeHHEe TPAKTHYECKUX CHTYaIlHid,
TEIUIONepeaaun:  TEIUIONPOBOIHOCTD,

[IOJIyYEHHOI'O  BOJOW IIpHU

Pemenwne 3ama4, CBI3aHHBIX C BEIYUCIICHUEM KOJIMYECTBA TEIUIOTHI B MPOIeccax
Terionepeauy NpU  IUIABJICHUM W KPUCTAJUIM3AlMW, WCHApEHUU U
KOH/ICHCAIIUH.

Ananus CI/ITyaHI/Iﬁ OPaKTUYICCKOTO IIPUMCECHCHUSA SIBJICHUM IUIAaBJIEHUS U
KPUCTAJUTU3AIUH, HATPUMEDP, MOTYYCHUE CBEPXUYHUCTHIX MaTEPHAJIOB, COJICBast
TpenKa u Jp.

Amnanu3 paboThl U 00BSCHEHHWE TPUHITUIIA ICHCTBUS TEIIOBOTO IBUTATEIIS.
BrrunciieHue KoauyecTBa TEIIOTHI, BBIICISIONIEIOCS MPU CTOPAaHUU PA3IMIHBIX
Buj0B ToriuBa, u KI1JI nBurartens.
OOCyXIAeHHEe DKOJOTHYSCKHUX  IOCICICTBHI

HCITOJIb30BaHUA JIBUTATEJICH
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BHYTPEHHETO CrOpaHus, TEIUIOBBIX W THIpodiekTpocTaniuii (MC — skosorusi,
XUMUS).

Pasznen 7. DaekTpuyeckue 1 MArTHUTHBIE siBJeHus1 (37 u)

DyieKTpUYeCKHe 3apsiabl.
3apskeHHbIE Teaa
U MX B3auMmojeiicrBue (7 u)

OnexTpuzamnus Ted. J[Ba pona
SJIEKTPUYECKHX 3aPSI0B.
B3anmoneiicTBre 3apsbKeHHBIX TEII.
3akon Kymona.

OnexkTpuueckoe noiue. [IpuHuun
CYIIEPIIO3ULIMH DJIEKTPUUECKUX ITOJIEH.
Hocurenu snexkTprueckux 3apsiioB.

DJIeMEHTapHbIN 3NEKTPUUECKUN 3apsia.

Crpoenue aroma. [IpoBoaHuKH U
JUDJICKTPUKH. 3aKOH COXPaHCHUS
AIIEKTPHYECKOTO 3apsia

HabGmronenne ©w  TipoBeAcHUE
COTIPUKOCHOBCHUU U UHIYKIIUCH.
Habnmronenne u 0O0BSCHEHHUE B3aWMOJICUCTBUS OJHOMMEHHO U Pa3HOUMEHHO
3apsHKEHHBIX TEIl.

OOBscHeHHEe TIpUHIMWIIA NEWCTBUS dieKTpockona. OObBsICHEHHWE SBICHUU
QJICKTpU3allUu IIpU COMNPUKOCHOBCHHUHU TCI U HHI[yKHHGfI C HCIIOJIB30BaHUEM
3HAHWH O HOCHUTEISIX DIIEKTPUUECKHUX 3aps/IOB B BEIIECTBE.

PacniozHaBaHue u OOBCHEHWE SBICHUN 3JEKTPHU3ANUHN B MMOBCEIHEBHOM KHU3HU.
HaGmronenue u OOBSCHEHHE OMBITOB, WUTIOCTPUPYIOIIUX 3aKOH COXPaHEHHS
SJIEKTPUYECKOTO 3apsiia.

HaGumroienne onpITOB 110 MOAETUPOBAHUIO CHIIOBBIX JIMHAN AIIEKTPHYECKOTO TTOJIS.
HccnenoBanne NEHCTBUS AICKTPHUUESCKOTO MOJISI HA POBOJHUKH U TUDJICKTPUKH.

OITBITOB 10 OJICKTpU3aluu TCI IIpU

IHocTossHHBII
3JIeKTpUYecKUi TOK (20 u)

DIEeKTpUYECKUI TOK. Y CIIOBUS
CYIIECTBOBAaHUS JIEKTPUUECKOTO TOKA.
HcTOYHUKY TTOCTOSTHHOTO TOKA.
JleCTBUS DIIEKTPUYECKOTO TOKA
(TenmoBOE, XMMUYECKOE, MarHUTHOE).
DJEKTPUYECKUI TOK B )KUAKOCTSIX U
rasax.

OnexTpuyeckas 1emns. CuaaToka.
DJIeKTpUUECKOe HANPSDKEHUE.
ConpoTuBiI€HNE NMPOBOJHUKA.

VY 1e1bHOE COPOTHBIICHUE BEIIECTBA.
3akon Oma 1151 ydgacTka IeIH.
ITocnenosarensHOE

Y mapaJuieIbHOE COeINHEHNE
MMPOBOTHUKOB.

PabGoTta 1 MOIIHOCTD JIEKTPUIECKOTO
Toka. 3akoH /[xoynsa-Jlenna.
DJIEKTPOIIPOBOJIKA U ITOTPEOUTETH
BJIEKTPUYECKOM DHEPTUH B OBITY.
KopoTtkoe 3ambikanue

Habroaenre pa3inyHbIX BUAOB JIEUCTBUS JSKTPUUECKOI0O TOKA U OOHApYyKEHUE
3TUX BUJOB JIEHCTBUS B MOBCEIHEBHOM >KU3HHU.

Coopka M UCIBITAHUE JIEKTPUYECKOU IeNH MOCTOSHHOTO TOKA.

M3mepenue cuiibl TOKa aMIIEPMETPOM.

MN3MmepeHue »3IEKTPUYECKOTO HAaIpsDHKEHUs BOJLTMETpoM. IlpoBeneHue wu
OOBSICHEHHE OIIBITOB, JIEMOHCTPUPYIOMINX 3aBUCUMOCTh JJIEKTPUYECKOTO
COINPOTUBJIEHUSI IMPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAN TONEPEYHOTO CEYCHUS U
Marepuarna.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, OPOTEKAIOIIEr0 Yepe3 pe3ucTop, OT
COIPOTHUBJICHUS PE3UCTOPA U HAIPSKECHUS

Ha PE3UCTOPE.

IlpoBepka mpaBuUiIa CIOXKEHUS
COCIUHEHMHM JIBYX PE3UCTOPOB.
ITposepka npaBuia 15 CUJIbI TOKA MPU NapajlyieIbHOM COEJIMHEHUHN PE3UCTOPOB.
Ananu3  cHTyaluii  TIOCIENOBATEIbHOTO W MApAUICTFHOTO COCIMHEHHUS
MPOBOJHUKOB B IOMAITHUX SJIEKTPUUYECKUX CETSIX.

Pemienne 3amau ¢ wucnonp3oBaHWeM 3akoHa Owma u ¢opmyn pacuéra
3JIEKTPUUECKOTO COMNPOTUBJICHUS MPHU TMOCJIEA0BATEIbHOM U MNapajuieibHOM
COECIUHEHNH NPOBOJHUKOB.

Onpenenenne padOThI AIIEKTPUUECKOTO TOKA, MPOTEKAOIIETO Yepe3 PE3UCTOpP.
Onpenenenne MOITHOCTH IEKTPUIECKOTO TOKA, BBIIEIIEMOI Ha Pe3NCTOpE.
Hccnenopanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 JIAMIIOUKY OT HAIPSDKEHUS Ha HEH.
Omnpenenenue KIIJ] narpeBarensi.

HccnenoBarne mpeobpazoBaHus YHEPTHH MIPH MOABEME TPy3a IIEKTPOABUTATEIIEM.

HaIpSDKEHWI TIPU  TOCJIeA0BATEIIFHOM
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TeMaTHYECKHH 0JI0K, TEMBbI

OCcHOBHOE coJIepKaHue

OcHOBHBIE BHIbI I€SITeIHLHOCTH YYalIUXcsi (HA YPOBHE Y4eOHBIX NeiCTBHIA)

OOmBacHeHue yCTpOﬁCTBa U IpyuHIUIIa I[CﬁCTBI/IH AOMAalIHUX 3JICKTPOHArpeBaTCIbHbIX

puOOpPOB.

OOBsICHEHHE TNPUINH KOPOTKOTO 3aMBIKAHUS W TPHUHIUNA JIEHCTBHUS IUIABKHUX
NpeAOXpaHUTEIICH.

Pemenune 3amau ¢ wucnonp3oBaHueM 3akoHa J[xoynsa-Jlenna. HaGmromenue

BO3SHHKHOBCHUA 3JICKTPUYCCKOI'O TOKA B dKMJIKOCTH.

MarHuTHble sABJIeHUs (6 u)

ITocTostHHBIE MAarHUTEL.
B3aumonenicTtBre IMOCTOSIHHBIX
MarouToB. MaruuTHoe mojJie.
MarauTHoOe 110JIe 3eMJIIM U €T0
3HA4YCHUE IS JKU3HU

Ha 3emuie. OnbIT DpcTena. MarHuTHoe

MOJIE AJIEKTPUYECKOT O TOKA.
IIpuMeHeHUEe PIEKTPOMAarHuTOB B
TEXHHUKE.

JlelicTBME MarHUTHOIO MOJISl Ha
MPOBOJHUK C TOKOM.

QHGKTpOI[BI/IFaTeJH) IIOCTOSAHHOI'O TOKa.

Hcnonb30BaHUE 3IEKTPOBUraTeNCH B
TEXHUYECKUX YyCTPOHCTBaX
Y Ha TPaHCIIOpTe

WccnenoBanne MarHMTHOTO B3aMMOJCHCTBHSA ITOCTOSHHBIX MATHHUTOB.
HM3ydeHre MarHUTHOTO IOJISI TIOCTOSTHHBIX MarHUTOB IIPH WX OOBCIUHEHHUU U
pa3neyeHuu.

IIpoBenenue ONbITOB MO BU3yaJU3aLMU IMOJISI MOCTOSIHHBIX MATHUTOB.
WN3yueHue sBiIeHUs HaMarHU4WBaHUs BeliecTBa. MccienoBaHue OeWCTBUS
AJICKTPUUECKOTO TOKAa HAa MarHUTHYIO CTPEIIKY.

IIpoBenenue OMBITOB, AEMOHCTPUPYIOIIMX 3aBUCUMOCTh CHJIbI B3aHUMOJCHCTBUS
KaTYILIKHU C TOKOM U MarHuTa OT CHJIbl U HAIIPABJICHUS TOKA B KaTYLIKE.

AHanu3 CHUTyalMi TPAaKTHYECKOTO INPUMEHEHHUS JJICKTPOMATHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOUCTBAX, MPOMBIIIIICHHOCTH, MEIUIIHHE).

M3yueHue aeicTBUS MAarHUTHOTO IOJI HA NPOBOJHMK C TOKOM. M3yueHue neicTBust
3JICKTPOJIBUTATEIIS.

Wsmepenne KIIJ[ smexkTpoABUraTeNbHOM ycTaHOBKH. Pacrmo3HaBaHuWe W aHaIW3
Pa3IUYHBIX MPUMEHEHUH JIIEKTPOJBUTATENEH (TPaHCIOPT, OBITOBBIE YCTPOHCTBA U

Ip.).

JJ1eKTPOMATHUTHAA
HHAYKIUA (4 u)

OmnbiTel Papages. SInenue
3JIEKTPOMArHUTHON WHIYKITUH.
ITpaBuno Jlenua.
Onektporeneparop. CrriocoOsl

MOJIyUYE€HHUS DJIEKTPUIECKON SHEPIUU.
DIEeKTPOCTaHIIUU Ha BO3OOHOBIISIEMBIX

HNCTOYHHKAX SHCPIHUH

OIIBITHI 110 HUCCICAOBAHUIO SABJICHHUSA BHGKTpOMaFHHTHOﬁ UHAYKIHU: UCCIICAOBAHUEC
W3MCHCHUM 3HAUCHHS U HampapJICHUA MHAYKIIUMOHHOI'O TOKaA.

Pe3epBHOoe Bpems (3 u)
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9 KJIACC

(102 uaca; 3 yaca B HeJeJIIO)

TemaTuyeckuii 0J10K, . .
TeMBI OcHOBHOe coaep;kaHue OcHoBHbBIE BH/IBI IeSITEJILHOCTH yYalluxcs (Ha ypoBHe YU4eOHbIX /ieiicTBHIA)
Pazgen 8. Mexanuueckue sisaenust (40 4)
MexaHnueckoe MexaHH4ecKOe NBUKEHHE. AHanus 1 00CyXIeHNE PA3INUHBIX IPUMEPOB MEXaHUUECKOr0 IBUKECHHUSI.
ABUKEHHe MartepuanbHas TOYKa. OO0cyxJieHrne rpaHul] MIPUMEHUMOCTH MOJIEIHN «MaTepHalbHasi TOUKa.

H CIIOCOOBI €ro
onmucanus (10 1)

Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO

JBUKCHUSL.

PaBHOMEpHOE NpsAMOJIMHENHOE
aBuxkeHue. HepaBHoMepHoe
NpsMOIMHEHOe nBUxKeHUEe. CpeaHsst u
MT'HOBEHHas

CKOpOCTb Teja NMpu HEPaBHOMEPHOM
JIBUKCHUH.

Yckopenue. PaBHOyCKOpEeHHOE
npsiMoJInHEeHOoe ABnxkeHne. CBoOO HOE
najaeHue.

OmneiTel Nanuiest.

PaBHOMEpHOE JIBUXKEHUE

1o okpyxHoctu. [lepuon n yactora
oOparmeHus.

JInHelHas u yrioBasi CKOPOCTH.
IlenTpocTpemurensHoe

YCKOpEHUE

Onrcanne MEXaHMYECKOTO JBIKCHHS Pa3IMYHBIMHU CIIOCOOaMHU
(ypaBHEeHHe, TabuIa, rpaduK).

AHanus )KU3HEHHBIX CUTYyaIllii, B KOTOPBIX IPOSBIISIETCS

OTHOCUTEIBHOCTh MEXaHHYECKOTO JBUKEHHUS.

Halnronenne MexaHMYeCKOTO OBHKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX T
OTCY€Ta.

CpaBHeHMe IMyTeH U TpaeKTOpUN ABM)KEHHUS OJHOTO U TOTO e Teja
OTHOCHUTEIBHO Pa3HbIX TENl OTCUETA.

AmHanu3 tekcta ['anuness 00 OTHOCUTENBHOCTH IBHXKCHHUS;

BBITIOJTHEHNE 3aJaHUN 10 TEKCTY (CMBICJIOBOE UTEHHE).

OrnpesienieHne cpeaHeil CKOPOCTH CKOJIBKEHHsI OpyCcKa WIIM JIBH)KEHHS MIapuKa
10 HAKJIIOHHOM IJIOCKOCTH.

AHanu3 u o0CyxJeHrue crnoco00B NpUOIMKEHHOTO ONpeAesICHUsI MTHOBEHHON
CKOPOCTH.

OmnpeneneHrne CKOPOCTH PABHOMEPHOT'O JIBIXKEHMSI (IIApUKa B )KHUIKOCTH,
MOJIEJIH 3JIEKTPUUECKOTO aBTOMOOMIIS U T. 11.).

Onpenenenne MyTH, TPOMAEHHOTO 32 JAaHHBIH MPOMEXYTOK BPEMEHU, U
CKOPOCTH TeJa 1o Tpa]prKy 3aBUCUMOCTH IIyTH PaBHOMEPHOTO IBMXEHHUS OT
BPEMEHU.

OO6cyxieHre BO3MOXXHBIX MPHUHLHUIIOB ACHCTBUS MPHUOOPOB, U3MEPSIOLINX
CKOPOCTH (CITHIOMETPOB).

Beruuciienue myTv ¥ CKOPOCTH PU PAaBHOYCKOPEHHOM IPSMOJIMHEHHOM
JBIOKECHHH TeJa.

OrnpeienieHre MPOMICHHOTO IyTH U YCKOPEHUS IBIKEHHUS TeJa 1Mo Tpaduky
3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJUHEHHOTO ABMKCHHS TeJia OT
BpPEMECHU.

OnpepaeneHue yCKOPEHUs Tella IPU PaBHOYCKOPEHHOM JBUXECHUU MO
HaKJIOHHOM IIJIOCKOCTH.

H3Mepenne nepuoa U 4aCTOThI 0OpaIICHUS TeJa 0 OKPYKHOCTH.

OnpeaenaeHre CKOPOCTH PABHOMEPHOTO JIBUKEHUS TEJIAIlO OKPY>KHOCTH.
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TemaTU4ecKuii 0JI0K,
TEMBbI

OcHoBHOe coepkanue

OcHoBHbIE BH/IBI IeSITEJILHOCTH yYalluxcs (Ha ypoBHe YU4eOHbIX /ieiicTBHIA)

Pemenne 3amau Ha omnpeneneHUe KUHEMATHYECKUX XapaKTEPUCTUK
MEXaHWYECKOTO JIBIXKCHUS Pa3IUIHBIX BHUIOB.

Pacnio3HaBanue ¥ pUOIMHKEHHOE ONTMCAHUE PA3JIMYHBIX BUJIOB MEXaHUYECKOTO
JIBIDKSHUSI B IPUPOJIC U TEXHUKE (Ha TpUMepax CBOOOTHO MaaroIuX Te,
JIBIDKSHUSI YKUBOTHBIX, HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEJICTB U JIP.)

B3aumopeiicreuerea (20

)

Ilepsriii 3akoH HeroToHa. BTOpoii 3akoH
Herorona. Tperuit 3akon HeroToHa.
ITpyuHIMII CyNIEPIIO3ULIMH CHUJL.

Cuna ynipyroctu. 3akoH ['yka. Cuia
TPCHUS: CUJIa TPCHUA CKOJIBXKCHUA,
CHJjia TPCHU IOKOA, APYTU€ BUIbBI
TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
najeHus. J|Bu>keHue IIaHeT BOKPYT
CounHna.

IlepBas kocMHUYECKAst CKOPOCTb.
HesecomocTs 1 neperpy3ku. PaBHoBecue
MaTepHaJbHON TOUKH. AGCOIOTHO TBEPIOE
Teso. PaBHOBece TBEPAOTO Teua ¢
3aKPEIUIEHHOM OCBIO BpallieHuss. MOMEHT
cuibl. LleHTp TspkecTn

Habnronenne n 00CyX/A€HIE ONBITOB C IBMKCHUEM TeJla IPU YMEHBIITEHUH
BJIIMSIHUS JPYTUX TeJ, NPEISITCTBYIOMIUX JIBUKEHUIO.

Amnanu3 texcta ['anunes ¢ onucaHueM MBICIEHHOTO 3KCIIEPHUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH WHEPIIUH; BHITIOJTHEHUE 3aIaHUH 10 TEKCTY
(CMBICIIOBOE YTEHHE).

OO0cyxieHre BO3MOXKHOCTH BBHITIOJHEHUS 3aKOHA WHEPIUU B Pa3IMIHBIX
CHUCTEMAax OTCUETA.

Habmronenne n o0CyxIeHNe MEXaHWYECKUX SIBIICHHH, MPOUCXOISIINX B
cucreme oTcuéta «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCHUTEIIFHO KaOMHeTa QU3UKU.

JlelficTBHs ¢ BEKTOpaMU CHII: BHITIOJTHEHUE 3aTaHUH 110 CIIOKEHUIO U
BBIYMTAHHUIO BEKTOPOB.

Habnronenune n/umm npoBeieHUE OMBITOB, IEMOHCTPUPYIOIINX 3aBUCIMOCTh
YCKOpPEHUS TeJla OT MPHUIIOKEHHOW K HEMY CHIIBI H MacChl Tela.

AHanu3 u 00BsSCHEHHE SBIICHHI C UCIIOIB30BAaHUEM BTOPOTO 3akoHa HproTOHA.
Pemenwne 3aga4 ¢ Mconbp30BaHNEM BTOPOTO 3akoHa HbIOTOHA U MpaBmiia CIIOKEHUS
CHIL

Onpenenenne xECTKOCTU TPy KUHBI.

AHau3 CUTyalni, B KOTOPbIX HAO0Aa0TCs yipyrue nedopMaiiuy, U uX 00bsICHEHHE
C UCII0JIb30BaHUEM 3aKoHa ['yka.

Pemenue 3a1a4 ¢ Mcronb30BaHuEM 3akoHa ['yka.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHUS OT CUIIbI HOPMAJIBHOTO
nasieHus. OOCyXJAeHUE pe3yIbTaTOBMCCIIEIOBAHMUS.

Omnpenenenre ko3ppuuuenTa TpeHUs! CKoJIbXeHUs. I3MepeHue CHIbl TpeHUst
TTOKOSI.

Pemrenue 3aiau ¢ ucnonbp3oBaHueM (OPMYIIBI JUTSI CHITBI TPEHHS CKOJIBKCHUSI.
AHann3 NBWKEHUS TeJ TOJBKO IT0J NEHUCTBUEM CHIIBI TSHKECTH — CBOOOJHOTO
MaicHus.

OObsicHEeHNE HE3aBUCUMOCTH YCKOPEHHsI CBOOOJHOTO MaJeHHUS OT MacChl TeJa.
OrieHKa BEIIMYUHBI CUJIBI TATOTCHUS, ICHCTBYIONMICH MEXKIY ABYMS TeIIaMU (JIJTsI
pa3HBIX Macc).

AHanu3 JBWKEHUS HEOCCHBIX TEl TMOJ{ JACHCTBUEM CHIIBI
WCIIOJIb30BAHUEM JIOTIOJTHUTEIBHBIX HCTOYHHKOB WH(MOPMAIIHH).

TAroTeHHs  (C
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TemaTU4ecKuii 0JI0K,
TEMBbI

OcHoBHOe coepkanue

OcHoBHbIE BH/IBI IeSITEJILHOCTH yYalluxcs (Ha ypoBHe YU4eOHbIX /ieiicTBHIA)

Pemienue 3a7a4 ¢ MCMONB30BaHUEM 3aKOHA BCEMUPHOTO TATOTEHHS W (OPMYJIBI IS
pacuéTa CHIIBI TSKECTH.

AHanu3 OpPUTHHAIBHOIO TEKCTa, OIMUCHIBAIOLIETO MPOSBICHUS 3aKOHA BCEMHPHOIO
TSATOTEHUS; BHITIOJTHEHHUE 3aaHUH 110 TEKCTY (CMBICIIOBOE UYTCHUE).

Habnronenne m oOcykaeHHE ONMBITOB IO W3MEHEHHUIO Beca Teja IPHU YCKOPECHHOM
JBUKCHHU.

AHanu3 ycioBuil BOSHUKHOBEHHUS! HEBECOMOCTH U MEPETPY3KH.

Pemenvie 3ana4 Ha onpeeNIeHUE Beca TeNla B Pa3INYHbIX YCIOBHSAX.

AHanu3 cuJjl, IEUCTBYIOIIMX Ha TEJo, MoKosuleecss Ha omope. OnpeaeneHue LEHTpa
TSKECTU PA3JIMYHBIX TCJI

3akonbl coxpanenus (10

1)

NMmnyinsc Tena. MI3MeHeHne UMILyJibCa.
Nmnynbec cusbl. 3aKOH COXPaHEHUS
UMnyJbca. PeakTUBHOE ABMI)KCHUE.
MexaHnndeckas paboTa U MOITHOCTb.
PaGoTa cui TsbKecTH, yIpyrocTy,
TpeHus. CBI3b SHEPTUU U PaOOTHI.
ITorenuuanbHas 3HEprUs TEia,
MOAHATOTO HaJ MOBEPXHOCTHIO 3€MJIH.
INoTteHuuansHasi SJHEPTUS CKATOU
NPY>KUHBI.

Kunetnueckas sueprus. Teopema o
KUHETUYECKOU YHEPTUU.

3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTUU

HaGmroaenne 1 o0cykIeHHE ONBITOB, IEMOHCTPUPYIONINX TIepeiady UMITYJIbCa
IIPY B3aMMOJEHCTBHUH TeJl, 3aKOH COXPAHEHUS UMITYJIbCa IPU a0COIIOTHO
YIIPYTOM U HEYIIPYTOM B3aUMOJEUCTBUH TEII.

AHanus cuTyanuil B oKpy>kKaromiel >KUu3HU ¢ UCTIOJIb30BaHNEM 3aKOHa
COXpaHCHUA UMITYJIbCA.

Pacno3naBaHue sBJICHUS] PEaKTUBHOIO JIBIKEHMs B mpupojeu texHuke (MC —
ouoorHus).

IIpuMeHeHre 3aKk0HA COXpaHEHUsI UMIIYJIbCA JJIsl pacuy€Ta pe3yabTaToB
B3aUMOJCHCTBUS Tes (Ha MpuMepax HEeyHpyroro B3aMMOJEHCTBUS, YIIPYTrOro
LIEHTPAJIIBHOTO B3aNMOJIEHCTBUSA JBYX OJJMHAKOBBIX TEII, OJHO U3 KOTOPBIX
HETIOIBUKHO).

Pemenne 3aga4 ¢ MCoIb30BaHUEM 3aKOHA COXPAHEHHUS UMITYJIbCA.
Omnpenenenre pabOThl CUIIBI YOPYTOCTH IIPH MOABEME Ipy3ac HCIOIb30BAHUEM
HETOABMYKHOIO U IIOABHMKHOTO OJIOKOB.

M3MepeHre MOIIIHOCTH.

Uzmepenne noTeHIHANBHON 3HEPTUH YIIPYTO 1e(OPMUPOBAHHOMN MPY>KUHBI.
I/I3MepeHI/Ie KHHETHYECKOM OHEPTrUHU TCJIa IO JJIMHE TOPMO3HOTI'O ITYTH.
9KCHepI/IMeHTaJH)H06 CpaBHCHUE H3MCHCHHIA HOTeHHHaHLHOﬁ M KHHETUYECKOUN
SHEpPruil Tena Npu JBMKEHNUHU 10 HAaKJIOHHOW INIOCKOCTH.

OKcnepuMeHTabHAsI IPOBEPKA 3aKOHA COXPAHEHUSI MEXaHUYECKON 3HEPIrUu Ipu
CBOOOTHOM TTaJICHUH.

[IpuMmeHeHne 3aKk0Ha COXpaHEHUsI MEXaHUYECKON 3HEPIuu s pacuéra
MIOTEHLMANBHON ¥ KWHETUYECKOHN 3Hepruil Tena. Pemenne 3ajad ¢ UCIOIb30BaHUEM
3aKOHA COXPaHEHUs] MEXaHUYECKOM DHEPIUH

Pazgen 9. Mexannueckue KoJjie0aHusi U BOJHbBI (15 u)

Mexannuyeckue KoJedoaHusi

(7%

KonebarenpHoe npmxenne. OCHOBHBIC
XapaKTePUCTUKHU KOJICOAHUIN: IEPHUO,
4acToTa, aMIUIUTYyJla. MaTeMaTudeCcKui

HaGmronenne koneOaHWii mOA IEWUCTBHEM CHJI TSDKECTH W YIPYTOCTH U
0oOHapyXeHUE MOJ00HBIX KOJIeOaHUH B OKPYKAIOIIEM MUPE.
Ananm3 KojebaHWN Trpy3a Ha HUTH W Ha mpyxuHe. OnpeneraeHue 4acToThl
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TemaTU4ecKuii 0JI0K,
TEMBbI

OcHoBHOe coepkanue

OcHoBHbIE BH/IBI IeSITEJILHOCTH yYalluxcs (Ha ypoBHe YU4eOHbIX /ieiicTBHIA)

U IpYKUHHBIA MasiTHUKH.
IIpeBpaliienue 3HepTUn NIpHU
KoJIeOaTeTbHOM JBUKCHUU.
3aTyxaromue KoneOaHus.
Brmayxnennsre koneOanus. Pesonanc

KoJieOaHU MaTEeMaTUYECKOr0 U MPY>KMHHOTO MasiTHUKOB.

HaGnronenue n oObsicHEeHHE SBJICHUS pe3oHaHca. MccienoBaHue 3aBHCHUMOCTH
rnepuona KojieGaHUH MOABENICHHOTO K HUTH I'py3a OT JJIMHBI HUTH.

[IpoBepka HE3aBUCHMOCTH NepuoAa KojeOaHWil Tpys3a, MOABELICHHOIO K JICHTE,
OT MaccChl rpy3a.

M3MepeHre MOIIIHOCTH.

Uzmepenne noTeHIUANEHON SHEPTHH YIIPYTO 1ePOPMUPOBAHHOM MPYKUHBIL.
W3mepenne KNHETHYECKON SHEPTHH Tella 0 AJITUHE TOPMO3HOTO ITyTH.
OKCHepUMEHTAIbHOE CpPaBHEHHE HW3MEHEHHMS  INOTEHIUATBHOW W KHUHETUYECKOU
SHEPIui Tena NpU ABUKEHUU 110 HAKIIOHHOW IIIIOCKOCTH.

OKcnepuMeHTaJ bHass TPOBEpKAa 3aKOHA COXPAaHEHHS MEXaHW4eCKOH JHEepruu IpHu
CBOOOJHOM TAJACHUH.

IIpuMeHeHne 3aK0Ha COXPAaHEHU MEXaHUYECKOM SHEPTUU JUIs pacuy€Ta OTEHIUAIbHON
Y KHHETUYECKOM SHEPrui Teia. Pelenne 3a1a4 ¢ UCI0Ib30BaHUEM 3aKOHA COXPaHEHUS
MEXaHUYECKOU SHEPTHH.

MexaHH4YecKHe BOJHBI.
3ByK
(8w

CBoliicTBa MEXaHHYCCKHUX BOJIH. J{mHa
BOJIHbI. ME€XaHNYeCKUE BOJIHbBI B TBEPAOM
TeJIe, CCHCMHYCCKUE BOJIHEL.

3Byk. ['poMKOCTB 3ByKa

U BeicOoTa ToHA. OTpa)keHue 3ByKa.
HNndpasByk u ynbTpa3ByK

OOHapyXeHHUE U aHAJIN3 BOJIHOBBIX SIBJICHHUI B OKPY>KalOIIeM MUpE.
Hab6mronenue pacnpocTpaHeHust MPOAOIBHBIX U MONEPEYHbIX BOJH (Ha MOJIETH) U
0oOHapy>KeHHE aHaJOTUYHBIX BUJIOB BOJIH B MPUPO/IE (3BYK, BOJISTHBIC BOJHBI).
Brruncienue mIMHBI BOIHBI U CKOPOCTH PACIPOCTPAHEHHS 3BYKOBBIX BOJIH.
OKCHNEepUMEHTAIBHOE ONPEIEICHUE T'PAHHUIL YacTOTHl CIBIIIHUMBIX 3BYKOBBIX
KOJICOaHHH.

HaOntonenne 3aBHCUMOCTH BBICOTBI 3BYKa OT YacTOTHI
HCIIONb30BAHUEM MY3BIKAJIbHBIX MHCTPYMEHTOB).
Habmronenne n oObsICHEHUE SBICHUS aKyCTHYECKOTO PEe30HAaHCa.

AHann3 OPUTHHAIBHOTO TEKCTa, MOCBSIMIEHHOTO HCIIOJIB30BAHUIO 3BYKa (WU
yAbTpa3ByKa) B TEXHHMKE (9XOJOKauWs, YJIbTPa3ByK B MEIWLHUHE H Jp.);
BBITIOJTHEHHE 33JJaHUH 1O TEKCTY (CMBICIOBOE YTEHHE).

(B TOM umCIEe C

Paznen 10. D1eKTPOMATHUTHOE MOJI€ U YJIEKTPOMATHUTHbIE BOJTHBI (6 1)

DJIEeKTPOMATHUTHOE 10JIe
1 DJIEKTPOMATrHUTHBIE
BOJIHBI (6 u)

DJIEeKTPOMArHUTHOE TIOJIE.
DJNEKTPOMAarHUTHBIEC BOJIHBI.

CaoiicTBa 3nekTpoMaruuTHbeIX BoH. lIkana
3JIEKTPOMArHUTHBIX BOJIH. Vcrionp3oBanme
3JIEKTPOMATHUTHBIX BOJIH JUISI COTOBOM
CBSI3M.

DJIeKTpOMarHuTHas MPUPOJIA CBETA.
CKOpOCTh CBETA.

BoiHoBEIE cBOIiCTBa CBETA

ITocTtpoeHue paccyaeHUM, 000CHOBBIBAIOIIUX B3aMMOCBS3b JJICKTPUUECKOTO U
MarHuTHOT'O Mojei.

OKCIepUMEHTaIbHOE HM3YYCHHE CBOWCTB 3JIEKTPOMArHUTHBIX BOJH (B TOM YHCIE C
TIOMOIITbIO MOOMIILHOTO TeiehOHa).

AHanu3 peHTTeHOBCKUX CHUMKOB UEJIOBEYECKOTO OPraHu3Ma.

AHanM3 TEKCTOB, OMHCHIBAIONINX TIPOSBICHUS 3JEKTPOMATHUTHOIO U3IYYCHHS B
TIPUPOJIE: )KUBBIC OPTaHU3MBI, H3TyUEHUS HEOCCHBIX TeJl (CMBICTIOBOE UTCHHE).
PacniosHaBanue W aHaM3 pas3IMYHBIX TMPUMEHEHUH JJIEKTPOMArHUTHBIX BOJH B
TEXHHUKE.

Perienue 3a1a4 ¢ MCNONb30BaHHEM (OPMYIT JIJIsl CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH,
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JJIMHBI BOJIHBI 1 4aCTOThI CBCTA.

Pazgen 11. CBetoBble siBjaenus (15 u)

3axkoHbI pacnpocTpaHeHHus
cBeta (6 u)

HcTounuku ceera. JlyueBast Mmoaeib
cBeTa. lIpsimonuneitHoe
pacrnpocTpaHEeHHE CBeTa.3aTMEHUS
Conana u JIynsl. OTpaxeHue cBera.
IInockoe 3epkanio. 3aKOH OTPaKEHUSI
CBeETa.

IIpenomnenue cpera. 3aKOH
MPEJOMIIEHHUS CBETA.

[TonHOE BHYTpEeHHEE OTpa)K€HUE CBETA.
HMcrnionb3oBaHu€ BHYTPEHHETO
OTPAXXKEHUS B ONITUYECKUX CBETOBOAAX

HaOmroenne  OMBITOB, JAEMOHCTPUPYIOIIUX  SIBI€HHE  IPSIMOJIMHEHHOTO
pacnpocTpaHeHuss CcBeTa (BOZHUKHOBEHHME TCEHU W TMOJIYyTEHU), H UX
WHTEpOpETAIUs C UCIIOJIb30BAHUEM MOHSITUSI CBETOBOTO JIyya.

OO0BsAcHEHNE U MOJIETTUPOBAHIE COTHEYHOTO U JIYHHOTO 3aTMEHHI.
HccnenoBaHue 3aBUCHMOCTHU YTJIa OTPa)KEHUsSI CBETOBOrO Jy4aoOT yrja MaacHUs.
H3yuenue cBOHCTB u300pakeHUsT B IUIOCKOM 3epkajie. HaOmionenue wu
OOBSICHEHHE OIBITOB IO TONYYEHHUI0 H300pakKeHHH B BOTHYTOM M BBIITYKIIOM
3epkanax. HaOmromeHne u OOBSICHEHHE OIBITOB MO TPEJIOMIICHHIO CBeTa Ha
TPaHUIIE PaA3IUYHBIX Cpel, B TOM UYHCJIE OIMBITOB C IIOJHBIM BHYTPECHHUM
oTpakeHueM. lMccienoBaHue 3aBUCUMOCTH yTJia ONPEJIOMJICHHS OT yriia MajeHUs
CBETOBOIO JIy4a Ha TPaHUILE «BO3TYX-CTEKIIO».

Pacno3naBanue sBICHUN OTpaXE€HUS W TPEJIOMJICHUS CBE€Ta B MOBCEIHEBHOU
JKU3HU. AHAJIN3 U O0BSICHEHUE SIBJICHUS ONTUYECKOTO MHUPaXKa.

Pemenue 3a1a4 ¢ HCIIOJIB30BAHUEM 3aKOHOB OTPAXKEHHUSI U NMPEJIOMIICHHUSI CBETA

Jlua3zel m
npudopwI(6 u)

OIITHYECKHE

JIunza, xox nyded B nuH3e. OnTuyeckas
cucreMa.

OnTtrnueckue TpUOOpPEHI:
MHUKPOCKOT

" TeneckoIll. I'ma3 Kkak onTu4decKas
cucrtema. binnzopykocTs u
JTATbHO30PKOCTh

(oroanmapar,

[Tonydyenne n300pakeHUN C TTIOMOIIBI0O COOMPAIOIIEH U paccenBaroIIeH JIUH3.
Omnpenenenrne (pOKYCHOT'O pacCTOSHUS U ONTHYECKOHW CHIIBI COOMpAaroieii JTUH3bI.
AHanu3 yCcTpOWCTBa M MPUHLHUIIA JIEHCTBUSI HEKOTOPBIX ONTHYECKUX MPUOOPOB:
(oToanmapara, MUKPOCKOIIA, TEJIECKOIIA

(MC — Guomorusi, aCTpOHOMHUST).

AnHanu3 siBIeHu OJIM30pYKOCTH U TaTbHO30PKOCTH, TPUHIIUIIA AEHCTBUS OYKOB
(MC — 6uomorusi).

Pasziokenne 6eJ1oro cBeTa
B cnekTp (3 u)

Pasnoxenue Oenoro csera

B criekTp. OnbiTel HpioToHA. CokeHue
CHEKTPAIBbHBIX  LBETOB. Jlucmepcus
CBETA

HaOmtonenue no pasnoxkeHuro 0esioro cera B criekTp. Habmonenne u oobsicHeHue
OTIBITOB IO MOJYYEHUIO OEJIOT0CBETa IIPH CIIOKEHUHU CBETa Pa3HbIX I[BETOB.
[IpoBeaeHue U OOBICHEHHE OIBITOB MO BOCHPHSTHIO IIBETA MPEAMETOB MPH HX
HaOJII0JJCHUH Yepe3 IBETOBbIC (PUIBTPHI (LIBETHBIE OYKH).

Paznen 12. KBanToBble siBiaenus (17 u)

HNcnyckanue
U TOrJIolIeHue
aToMoM (4 u)

CB€Ta

OmnswiTel Pezepdopna n mranerapHas
MOJEJb aTOMa.

Mogaens atoma bopa. Mcniyckanue u
MOTJIOIIEHUE CBETa aTOMOM. KBaHTHI.
JIuHeWyaThie CIIEKTPHI

OO6cyxieHre ey onbIToB Pesepdopaa 1o ucciae0BaHui0 aTOMOB, BEIIBHIKEHUE
THUIIOTE3 O BO3MOKHBIX PE3yJIbTaTax OMBITOB B 3aBUCHMOCTH OT INPEJIIOIAraeMoro
CTPOCHHUA aTOMOB, (OPMYITUPOBAHHUE BHIBOJOB U3 PE3YJILTATOB OIBITOB.
OO0cyxieHre MPOTUBOPEYH TIIaHETAPHONH MOJAEIN aToMa

1 OCHOBaHUH JuIs TUNIOTE3bl bopa 0 cTanmoHapHBIX OpOHUTaxX 3JIEKTPOHOB.
Habmronenne CrutOnIHBIX U IMHEHYAaThIX CIEKTPOB U3ITYYEHUS Pa3TUIHBIX BEIIECTB.
OObsicCHEHUE JIMHENYATHIX CIEKTPOB M3ITYUYCHHUSL.

CTpoeHue aTOMHOIO siApa

(64

PanmnoaktuBHOCTB. Anb(a-, OeTa- u
ramma-u3irydcHus. CTpoeHHe aTOMHOTO

O6CY)K,Z[€HI/I€ BO3MOJKHBIX THUIIOTEC3 O MOACIIAX CTPOCHUA sAApa. Onpe,ueneHI/Ie
cocTaBa AJA€p O 3aJJaHHBIM MaCCOBBLIM U 3apsAA0BbIM YK CJIaM U I10 ITOJIOKCHUIO B
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sapa. HykiioHHas moznens aTOMHOrO
siapa. zotonsl. PagroakTUBHBIE
npespautenus. Ilepuon nomypacnazna.
JlecTBYS paiuOAKTUBHBIX U3y YCHUN
Ha YKUBBIC OPraHU3MBbI

nepuoanyeckou cucreme 3neMeHToB (MC — xumusi).

AHanu3 U3MEHEHHUS COCTaBa spa M €T0 IMOJOKEHUS B IEPHOANYECKOI crcTeMe
pu a-paguoakTuBHOCTH (MC — xumusi).

UccnenoBanne TPEeKOB (-4acTHIl MO TOTOBHIM ¢oTorpadusMm. OOHapyKeHHE H

W3MEpPEHHE paauanroHHOrO ¢GoHA ¢ IIOMOIIBIO TO3WMETpa, OICHKa €ro
HWHTECHCHUBHOCTH.
AHanu3 OWOJIOTUYECKUX HM3MCHCHUM, IPOUCXOMSIUX TIOJ JCHCTBHEM

panuoakTuBHBIX m3nydeHud (MC — Owmomorwus). Mcnonbp3oBanne paliOaKTUBHBIX
m3nydeHuit B meaurnuae (MC — Guosorus).

AnepHble peaxkuuu (7 u)

SlnepHbie peakiuu. 3aKOHbBI COXPaHEHUS
3apsIA0BOTO U MAcCOBOTO YHCE.
DHeprus CBsI3U aTOMHBIX sijiep. CBsi3b
MaccChl M dHepruu. Peaknuu cuHTE3a U
JICJICHUS slIEp.

Hcrounuku sHeprun CoiHIIA U 3BE3.
SlnepHas sHEpreTHKa

Pemenne 3amau ¢ HUCHOJB30BAaHUEM 3aKOHOB COXPAaHEHMS MACCOBBIX W
3apsJOBBIX YHCEN Ha OIpeJeieHrue pe3yJbTaToB SJAEPHBIX peaklHil; aHalinu3
BO3MO>KHOCTH WJIM HEBO3MOXKHOCTH SIIEPHON PEaKLUU.

OrneHKa SHEPTUHU CBSI3H SAEP C UCIIONIB30BaHUEM (POpMyITbl DWHIITEITHA.
OO0cyxIeHre IEPCTIEKTUB UCIIOJIB30BaHUS YIIPABISEMOT0 TEPMOSICPHOTO CHHTE3A.
OO0cyx/leHne MPEeUMYIIECTB U JKOJIOTHYECKUX MPOOJIeM, CBS3aHHBIX C SIEPHOI
sHepretuxkoit (MC — skosorus).

IoBTOpUTETHHO-0000MIaKONIHI MOAYJb (9 u)

Cucremarusanus 1
000011IeHrEe TPEIMETHOTO
coJiepKaHus

U OTIBITA JIeSITETbHOCTH,
MPUOOPETEHHOTO TIPH
HW3YYCHUHU BCETO Kypca
buzuku

O0600I1IeHHE COICPIKAHUS KaXK/IOTO U3
OCHOBHBIX pa3/leJIoB Kypca QU3HKU:
MeXaHWYeCKHE, TeTJIOBBIE,
3JIEKTPOMarHUTHEIE, KBAHTOBBIC SIBJICHUSI.
Hay4HbIi1 METOJI IO3HAHUS HErO
peanu3anus B (PU3NIECKUX
HCCJIEIOBaHUSIX.

CBs13b PU3UKU U COBPEMEHHBIX
TEXHOJIOTHI B 00JIacTHIIEpEIadn
nHGOpMAaLNH, SHEPreTHKE, TPAHCTIOPTE

BrimonHenue y4eOHBIX 3aJaHUHN, TPEOYIONIMX JIEMOHCTPAIlMHd KOMIIETEHTHOCTEH,
XapaKTEPU3YIOUIUX €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

. NPUMEHEHUS MOJYyYCHHBIX 3HAHHUH ISl HAYYHOTO OO0BsICHEHUS PU3NYECKUX
SIBICHUA B OKpY>KaloIled IPHUpPOJE MU MOBCETHEBHOW JKHU3HU, a TAK)KE BBISABICHUSA
(hU3UIECKUX OCHOB psijia COBPEMEHHBIX TEXHOJIOTHIA,

o NPUMEHEHNS OCBOEHHBIX 3KCIIEpUMEHTAIbHBIX YMEHHUH IS HUCCIECIOBAHUS
(uzmyecknx SBICHUN, B TOM 4YHUCIIE JJIs MPOBEPKH THIIOTE3 U BBISIBICHUS
3aKOHOMEPHOCTEM.

Pemenne pacu€THbIX 3ahay, B TOM UYHUCJIE MPEANOJArarollUX HCIOJb30BAHUE
(bu3MvecKoit MOJIENI U OCHOBAaHHBIX Ha COJIEPYKAHWH Pa3INIHBIX Pa3elioB Kypca
buzuxu.

Breimonnenue w 3amuyTa  TPYOIIOBBIX WM HWHAWBHAYAJIbHBIX IPOEKTOB,
CBsI3aHHBIX C COJIep)KaHUEM Kypca (PU3UKH.
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