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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o (pu3mnke Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUs COCTaBI€HA HA OCHOBE
MOJIOKEHUH ¥ TpeOOBaHWI K pe3yibraraM OCBOSHHS Ha 0a30BOM YpPOBHE OCHOBHOMH
obOpazoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deaepanbHON
paboueit mporpamMmsel BociuTanus U1 KoHenuu npenojiaBanusi yueoOHoro npeaMera «Ou3nkay.

CopepxaHue MporpaMMEI 1o Gpu3uKe HampaBlieHO Ha (GOpMHUPOBAHUE €CTECTBEHHOHAYYHON
rPaMOTHOCTH OOYYaIOUIMXCS U OPraHU3alui0 U3ydeHHs! (PU3UKU Ha JIeATEIbHOCTHONW OcHOBE. B
nporpaMMe 1Mo (U3MKE YUYUTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO TpeaMeTa B peaau3alid
tpeboBanuit ®I'OC OO0 k mIaHUPYEMBIM JIMYHOCTHBIM M METAINPEAMETHBIM pe3yJibTaTaM
00y4eHUsl, a TaKKe€ MEXIPEJAMETHBIC CBA3M E€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT0 00111er0 00pa3oBaHUsl.

[TporpamMmma mo (u3uKe yCTaHABIMBAET paclpeielieHrue y4eOHOTO Marepuana Mo rojam
oOydeHus (1Mo Kjaccam), IpeajaraeT MNPUMEPHYIO ITOCIICOBATCILHOCTh HM3YUYCHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHUS IIPESIMETHOTO COJICPIKAHUS M YIETE BO3PACTHBIX OCOOCHHOCTEH
oOyyJaronuxcs.

[Tporpamma o ¢usuke pa3paboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKON MOMOIIHN YUYUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusnka sBIACTCS CHCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUM, U3y4aeMbIX XHUMUEH,
Ouonorueli, actTpoHoMHer U (HU3NYECKON reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, MPEAOCTaBiIseT HaumOojee siCHble OOpas3lbl MPUMEHEHHS HAay4YHOTO MeEToJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OpHa W3 MIaBHBIX 3a/1a4 (PU3MYECKOTO 00pa30oBaHHS B CTPYKType OOIIEro oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHMH E€CTECTBEHHOHAYYHONW TpPaMOTHOCTH M HWHTEpeca K HayKe Yy
00y4aromuxcs.

I/I3yquI/Ie (I)I/IBI/IKI/I Ha 0a30BOM YpOBHC MPCANOaract OBJAACHUC CICAYHOINMU
KOMIIECTCHTHOCTSMHU, XapPaKTCPUIYIOINNMU €CTECCTBECHHOHAYYHYIO 'PaMOTHOCTD:

HAay4YHO OOBACHATH SIBJICHUS,
OIICHUBATH U TIOHUMATh 0COOEHHOCTH HAay4YHOTO UCCJICAOBAHUS
HHTCPHNPETUPOBATL JAHHBIC U UCIIOJb30BATh HAYUYHBIC JOKA3aTCIILCTBA I IMOJIYUCHUA BBIBOJOB.

[lenn wm3ydeHus (U3MKM Ha YPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHHs ONpEAEICHbl B
Konnenmuu npenoaasanus yueOHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®@enepanuy, peaau3yoIUX OCHOBHBIE O00II€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepkAEHHONW pemenneM Koimermn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:

npuoOpeTeHne HMHTepeca M CTPEMIICHHS OOYyYarolMXcsi K HAyYHOMY H3YUEHHUIO MPHUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (HOPMHUPOBAHHUE UCCIIEOBATEIBCKOTO
OTHOLLEHHUS K OKPYKAIOLIUM SIBIICHUSM;



dbopMupOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHHUs] OCHOB CTPOCHUS MaTepUu 1
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE TPEACTABICHUNA O poiM (DU3UKHU JUIsl Pa3BUTUS JAPYTUX ECTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHIi;

pa3BUTHE NPEACTABICHUI 0 BO3MOXKHBIX cdepax Oyayuiel npodeccuoHaIbHON NesSTEIbHOCTH,
CBSI3aHHOU C (M3UKOH, MOATOTOBKA K JTaTbHEHIIIEMYy OOYUYCHHIO B 3TOM HAIPABJICHHH.

JlocTikeHne STUX Leleld mporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
00pa3oBaHus 00ecIeYnBaeTCsl pelieHHEM CIIEAYIOLMX 3a4a4:

NpUOOpeTEeHNEe 3HAHMM O JAUCKPETHOM CTPOCHUHM BELIECTBA, O MEXAHUYECKUX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHue YMEHHUIH ONMUCHIBATH U OOBICHATH (PU3MUECKHE SIBICHHUS C HCIOJIB30BaHUEM
MOJTYyYEHHBIX 3HAHU;

OCBOEHHE METOJIOB pELICHHs MPOCTEUIINX PacuETHBIX 3aJady C MCIOJb30BaHUEM (U3HUYECKUX
MOJEJEN, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOII0AaTh MPUPOIHBIC SBICHUS U BHITIOIHSATH OIBITHI, Ta00paTopHbIe paboThI
1 DKCIIEPUMEHTAIIbHBIE UCCIICIOBAHUS C UCIIOIB30BAHUEM U3MEPHUTEIIBHBIX MPUOOPOB;

ocBoeHHue MPUEMOB paboThl ¢ HH(pOpMaIHel PU3NIECKOT0 CoAepKaHUSI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JIOCTUKEHUAX (QU3UKHU, aHATU3 U KPUTUUECKOE OLICHUBAaHUE HH(DOpMAIUK;
3HAaKOMCTBO €O cdepamMu TPO(HEeCcCHOHATBLHOM IEeSITeNbHOCTH, CBSA3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMHU Ha JTOCTIIKEHUSIX (PU3MYECKON HAYKH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro oOpazoBaHUs
oTBOAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kitacce — 68 yacos (2 yaca B
HEJIESINIO), B 9 KJ1acce — 102 gaca (3 yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme 1o (GU3MKe MepeyeHb JabopaTOPHBIX pabOT M ONBITOB HOCHUT
PEKOMEH/IaTeNIbHBIN XapakTep, yUUTENb JeNaeT BbIOOp MpOBeIeHUs J1abOpaTOPHBIX padoOT U
OTBITOB C YYETOM MHIUBUIYAJIbHBIX OCOOCHHOCTENW 00y4arOIMXCsl, CIIUCKA SKCTIEPUMEHTATBHBIX
3aJJaHMi, IpeIaraeMbIX B paMKax OCHOBHOT'O I'OCYJIapCTBEHHOI'O 3K3aMeHa 1o (pU3HKe.

COILEPKAHUE OBYYEHUSA
7 KUIIACC
Pazgen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUpa.

®usuka — Hayka o npupoge. SAsnenus npupoasl. PU3NUECKHe SBICHHS: MEXaHHUYECKUE,
TEIJIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuMuuHbL. 3Mepenune ¢usnueckux BeauunH. Pusznyeckue MNpUOOPHI.
ITorpemnocTs u3MepeHuil. MexayHapoHas cucTeMa €IUHHII.

Kak ¢u3uka u npyrue ecTecTBEHHBbIE HAyKHd HM3y4yaloT Mpupoay. EcTecTBeHHOHAy4YHBIN
METO/I TIO3HAHUsS: HAOII0/IeHWe, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIABWIKEHUE THUIIOTES,
DKCIIEPUMEHT M0 TMPOBEpPKE THUMOTe3, OOBsSCHEHHEe Ha0mogaeMoro spieHus. OmnucaHue
(GU3UYECKUX SIBJICHUHN C TTOMOIIBI0 MOJIEICH.



Hemoncmpayuu.

1. MexaHuveckue, TEIUIOBbIC, JICKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. ®usuyeckue MpUOOPHI W MpoLEAypa MPSMBIX U3MEPCHHH aHAJIOTOBBIM M IU(DPOBBIM
puOOpOM.

Jlabopamopnwvie padbomwt u onvimol.

Omnpeznenenue 1EHbI EIEHUS KaIbl HK3MEPUTEIBHOTO MpUbdopa.

N3MepeHne paccTosTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO TeIa.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

W3mepenue Ttemmeparypsl IpU IIOMOIIM JKUAKOCTHOIO TEPMOMETpAa U JaTyuKa
TEMIIepaTyphl.

6. llpoBeneHue wuccieqOBaHMsS O NPOBEPKE THUIIOTE3bl: AANBHOCTH IOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIIbHO, TeM O0JIbIle, 4YeM OO0JIbIIE BHICOTA ITyCKa.

wohk v =

Pa3znen 2. [lepBoHayaibHble CBeJeHUA 0 CTPOCHHUHU BellleCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJICKYJBbl, MX pa3Mepbl. OTBITHI, OKa3bIBAIOIIHE
JIMCKPETHOE CTPOCHHE BELIECTBA.

JBuxxeHue dactul BemiecTBa. CBsS3b CKOPOCTH JIBHXKEHHMSI YacTUL[ C TEMIEpaTypoil.
bpoyHoBckoe nBmxkeHue, auddys3us. BzaumMopelicTBHe 4YacTHIl BEIIECTBA: MNPUTSHKCHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILECTBA: CTPOEHUE Ta30B, JKUAKOCTEH U TBEPIBIX
(kpucTainyeckux) Tea. B3auMocBsA3b MeEXJy CBOICTBaAaMM BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSIHUM
BOJIBL.

Hemoncmpavyuu.

1. HabmoneHue OGpOyHOBCKOTO JBUKEHHUS.

2. HabGmonenue nuddysuun.

3. HaOmionenue sBiIeHHM, OOBSICHSIOIIUXCS MPUTSHKEHUEM WIM OTTATKUBAHHUEM YaCTHUIL
BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.
1. OrueHka AMaMeTpa aToMa METOJIOM PSIOB (C UCTIONIb30BaHueM (poTorpaduii).
2. OnbITHI 110 HAOIIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
3. OmbITHI 1O OOHAPYKEHUIO JIEHCTBUS CHIT MOJICKYJIIPHOTO TPUTSHKCHHUS.

Paznen 3. /IBuskeHue U B3aUMOIeiiCTBUE TeJl.

Mexanuueckoe JABuWKeHUe. PaBHOMepHOe W HepaBHOMepHoe nBHkeHHEe. (CKOpOCTb.
Cpenssisi CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacy€T myTH U BpeMEeHU ABUKECHHUSI.

SIBnenue HWHCPIHUU. 3akoH HWHCPLIUH. BiauMoneiictBue Ten Kak puirnHa HU3MCHCHU
CKOPOCTHU IABWIXXCHUSA TCII. Macca kak MECpa HMHEPTHOCTHU TEa. IInoTHOCTH BemiECTBA. CBs3b
IJIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B CAUHUILIC 00BéMa BCIIICCTBA.



Cuna kak XapakTepuCTHKa B3auMojeulcTBus Tein. Cuila ynpyroctd M 3akoH [yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIIeHUE TATOTEHUS U cuiia TshkecTH. Cuiia TSKeCTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CioxeHue Cuil, HapaBIeHHBIX MO OJTHOM MPSIMOM.
PaBunoaeiictByromnias cui. Cuna Tpenus. TpeHue CKOJIbXEHUs U TPEHUE MoKos1. TpeHue B nmpupojie
U TEXHUKE.

Hemoncmpayuu.

HaOnronenne MexaHU4ecKoro ABMXKEHUS Tella.

N3mepenne CKOpoCTH IPSIMOJIMHEMHOTO IBUKECHHUS.
HaOnronenue siBieHus: MHEPLIKU.

Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEIl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSMOH.

S

Jlabopamopuwvie padbomwt u onvimo.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO [BIKEHHUS (IIApUKa B SKUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. Ompenenenue cpeaHel CKOPOCTH CKONBXEHHS OpycKa WM HIapuKa IO HAaKJIOHHOU
IJIOCKOCTH.

3. OmnpexeneHue MIOTHOCTU TBEPAOTO Tea.

4. OnbITHI, AEMOHCTPHUPYIOIIHE 3aBHCUMOCTh pacTsDKeHUs (nedopMalnnu) MpYyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl TPEHMSI CKOJIbKEHHSI OT Beca Teia U
XapakTepa CONPUKACAIOLIUXCS TOBEPXHOCTEM.

Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

HaBnenue. CiocoObl yMEHBILICHUS U YBEJIMUEHUS JaBiieHus. [{aBnenue raza. 3aBUCUMOCTb
JaBJeHUs Ta3a oT 00bEMa, Temneparypsl. [lepenaya qaBineHust TBEPIABIME TEIAMHU, JKUIKOCTIMH U
razamu. 3akoH Ilackams. [lHeBMaTHyeckue MamvHbl. 3aBUCHUMOCTH JIaBJICHUS KUJIKOCTH OT
ryounsl.  ['mapocratuueckuit  mapamokc. CooOmarommuecss cocyasl.  ['mapaBianueckue
MEXaHHU3MBI.

Atmochepa 3emnu u armocdepHoe napieHue. [IpUUuHBI CylIeCTBOBaHUSI BO3MYILITHOM
ob6onouku 3emmu. OnbiT Toppuuennu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JleiicTBUE )KUKOCTH U Ta3a Ha NMOrPyKEHHOE B HUX TeNO. BrITankuparomas (apxumenona)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormniaBanue.

Hemoncmpayuu.

3aBUCHUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

CooOmaromuecs Cocyabl.

I'mppaBnnueckwnii npecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTH BBITAJIKMBAIOINIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH TeJla M TIIOTHOCTH
JKHIKOCTH.

S



7. PaBEeHCTBO BBITAJKUBAIOIIEH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.
8. yCHOBI/Ie IIJ1aBaHUs TCJI: IIJIaBAHUEC UJIN HOpr)KeHI/Ie TCJI B 3aBUCUMOCTH OT COOTHOILICHUA
IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopuwvie padbomwt u onvimol.

1. HccnenoBaHue 3aBHCHUMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYKEHHOW B KUAKOCTH
4acTH TeJla.

2. OnpenesieHHE BBITAIKUBAIOIIEH CUIIbL, IEUCTBYIOIIEH HA TEJI0, HOTPYKEHHOE B dKUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CHJIbI, ICMCTBYIOIIECH HA TEJIO B KHJIKOCTH,
OT Macchl Tena.

4. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKHUBAIOLIEH CHJIbI, JEHCTBYIOIIEH Ha
TEJNO B JKUIKOCTH, OT 00BbEMa MOTPY>KEHHOM B KHUJKOCTh YAaCTH TeJa U OT IUIOTHOCTHU
JKUJIKOCTH.

5. KoHcrpyupoBaHue apeoMerpa WM KOHCTPYUPOBAHHME JIOJKM U OIpeAesieHHe eé
IPy30I0ABEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuveckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pbIyar, 0JIOK, HAKJIOHHAS MIOCKOCTh. [IpaBuiio paBHOBECHS phlyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsl pblyara K OnoKy. «3osioToe mnpasBmwio» MexaHuku. KII/]

IMPOCTBIX MEXAHU3MOB. HpOCTBIe MCXaHHU3MEBI B 6BITy H TCXHHUKCE.

Mexanunueckas 3Heprus. Kunernueckas v noteHiuanbHas 3aeprus. [IpeBpamienue ogHoro
BHJIa MEXaHUYECKOM YHEPTUU B IPYroil. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.
1. IlpuMepsl MIPOCTBIX MEXAHU3MOB.
Jlabopamopmnwvie padbomot u onvimol.
1. Omnpenenenune pabOTHl CHJIBI TpPEHUS NPU PABHOMEPHOM [JBIKEHUH Tejla IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. MHccnenoBanue ycaoBUM pPaBHOBECHUS pblyara.

N3mepenne KI1/] HakTOHHOM MITOCKOCTH.
4. H3yuyeHue 3aKOHA COXPAHEHUSI MEXAHUYECKOW SHEPTUU.

et

8 KJIACC
Pa3pen 6. TenioBbie IBJICHUS.

OCHOBHBIC MOJOKCHHUS MOHCKyanHO-KI/IHCTI/IquKOﬁ TCOpHUU CTPOCHUA BCUICCTBA. Maccau
pa3sMEPbl aTOMOB U MOJICKYJI. OHBITI)I, MOATBCPKAAONIME OCHOBHBIC ITOJOKCHUA MOJICKYJISIPHO-
KHHETHISCKOU TCOpHU.

Mopenu TBEpAOTO, )XKUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemiecTBa. Kpucrammmueckne u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIGKynSIpHO-KI/IHeTHLIeCKOﬁ TeOpI/II/I. CMaqHBaHHe 158 KaHI/IJ'IJ'IflpHBIe SABJICHUS. TeHJ'IOBOG
pacIIMpEeHHe U CXKaTue.



Temneparypa. CBs3p TeMmeparypbl €O CKOPOCTbIO TEIIOBOIO [BWIKCHMS YaCTHLL.
BuyTtpennsist sneprusi. CnocoObl H3MEHEHHs BHYTPEHHEH 3HEepruu: Teryionepeaaya i COBEpIICHUE
paboTbl. Buasl Tenonepeaaun: TeIONPOBOJHOCTb, KOHBEKIHS, U3IyUEeHHUE.

KonuuecTBo TemnoTel. YiaenbHas TEMJIOEMKOCTh BellecTBA. TermiooOMEH U TEIUIOBOE
paBHOBecHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBneHue u oTBepAeBaHUE KPUCTAIIIMUYECKHX
BElIeCTB. YaenpHas Termora muaBieHus. [lapooOpa3oBanume u konjeHcanus. Vcnapenue.
Kunenne. YnenbHas TemioTa mnapooOpa3oBaHUS. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxnocTtn BO3ayXxa.

3H€pI‘ ns TOILJIMBA. yIIeJILHaSI TCIJIOTA CTOpAaHUA.

[Tpunmuner  pabotel TeruoBbix asurareneid KIIJ| TemmoBoro asuratens. TeruioBeie
JIBUTATEIIU U 3aILUTa OKPY>KAIOLIEH CPEb.

3aKoH COXpaHCHHA U IIPCBpPAIICHUA SHCPIrMU B TCIJIOBLIX ITPOLCCCAaX.

Hemoncmpayuu.

® NSk

9.

10.
11.
12.
13.

HabGmonenne 6poyHOBCKOTO JBUKEHUS.

Hab6nronenue nuddysun.

HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.
Habmroienue TemnoBoro pacivpeHus Ted.

W3menenue gaBieHus ra3za npu U3MEHEHUN 00bEMa U HArPEeBAaHUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.

Bunae! Tenonepenaun.

OxmnaxieHre Ipu COBEPIICHUH PaOOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CHUJIaMH.
CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
Hab6monenue kuneHusl.

HabmroieHne mocTostHCTBa TeMIIEPATyphl MPH TUIaBIICHUH.
Mogenu TeIioBEIX ABUTATEIIEH.

Jlabopamopnwvie padbomuvt u onvimol.

MEEI

10.
11.

OnbIT IO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI IO BhIpAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Ornpenenienne naBieHrs BO3ayxa B OAJIJIOHE MITIPUIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJIEHHUS BO3/AyXa OT €ro oobémMa u
HarpeBaHUs WIIN OXJIAXKICHHS.

[TpoBepka rumore3bl JHWHEHHONH 3aBUCUMOCTH JUIMHBI CTOJOMKA JKHUIKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEeMITePaTypHI.

Habmionenne u3MeHeHUs BHYTPEHHEW SHEPruM Tejla B Pe3ysbTaTe TEeIUIoNepeladyd |
pabOTHI BHEITHUX CHIL.

HccnenoBanue sBJICHUS TEJIO0OMEHa MPH CMEIIMBAHUH XOJOAHON U TOpsYeil BObI.
OmnpezneneHne KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOIOH MPH TETNIOOOMEHE C HarpeThiM
METAJUINYECKUM LIIIMHIPOM.

Omnpenenenue yieabHONU TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue mporecca UCTIapeHusl.



12. OnpeneneHne OTHOCUTEIbHON BIQXKHOCTH BO3/IyXa.
13. Onpenenenuie yaenabHOM TEIIOTHI IJIaBJICHUS JIbJA.

Paszgen 7. 3J16KTpI/I‘leCKI/Ie U MAarHuTHbIC AIBJICHHUA.

OnexTpusanus Tenl. J[Ba posa 3IeKTPUYECKUX 3apsAa0B. B3aumoaelicTBue 3apsyKeHHBIX TEI.
3akoH KysoHna (3aBUCMMOCTb CHIIBI B3aMMOJAEHCTBHSI 3apsDKEHHBIX TEJI OT BEJIMUUHBI 3aps/I0B U
paccTOsTHUS MEX]y TEIaMH).

Onextpudeckoe noise. HanpskE€HHOCTh anekTpudeckoro noss. IlpuHmun cyneprnosuuuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3iiekTpudeckuil 3apsa. CrpoeHue
atoMa. IIpOBOHUKY U TUDIIEKTPUKU. 3aKOH COXPAHEHHUS HIEKTPUUYECKOTrO 3aps/a.

DJIEKTPUYECKUH TOK. YCJOBHS CYIIECTBOBAHMS DJIECKTPUYECKOro TOKa. M cTOYHMKH
MOCTOSIHHOTO TOKa. JIeHMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KMJIKOCTSAX U razax.

Onekrpuueckas wnenb. Cuia Toka. OJnekTpuuyeckoe HampskeHue. ConpoTuBiIeHUE
IPOBOJHMKA. Y/IeJIbHOE CONPOTUBJIECHUE BemlectBa. 3akoH Oma [uid  ydacTka Ielu.
ITocnenoBarenbHOE U apalIEIbHOE COSTUHEHUE TPOBOIHNUKOB.

Pabota u MomHOCTB 37eKTpruyecKoro Toka. 3akoH Jlxoyns—JleHua. DiekTpuueckue Henu u
HOTPEOUTENH AIEKTPUIECKON 3Hepruu B ObITY. KopoTKoe 3aMbIkaHue.

[TocTosiHHBIE MarHUTHL. B3auMMOJEHCTBHE TOCTOSHHBIX MArHUTOB. MAarHWTHOE TOJIE.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’KU3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe moiie
AJIEKTPUUECKOTO TOKA. [[pUMEHEeHUE IEKTPOMArHUTOB B TeXHHKE. J[eCTBHE MAarHUTHOTO TOJIS
HA T[POBOJHUK C TOKOM. OJCKTPOABHUTATENh IOCTOSHHOTO TOKa. lcmosib30BaHUE
AIIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCTIOPTE.

Onpiter  ®apanes. SBiaeHuwe anekTpomMarHuTHoW uHAykuuu. IlpaBuno  JleHna.
OnextporeHeparop. CrocoObl MOJyYeHHs] 3NEKTPUUECKOM HHEpruu. ODIJEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HCTOYHHMKAX SHEPTHH.

Hemoncmpayuu.

DnekTpu3anus Ted.
JIBa poJia ANEeKTPUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3apSyKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IEKTPOCKOIIA.
DNIEKTpOCTATUUECKAsT MHIYKLHUS.
3aK0H COXpaHEHUS AIEKTPUUECCKUX 3aPsII0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopaenupoBaHU€e CHIIOBBIX JUHUN SJIEKTPUYECKOTO MOJIA.
N cTouyHUKY TOCTOSIHHOTO TOKA.
JlelcTBUSA 2IIEKTPUYECKOTO TOKA.
. DIEKTPUYECKHUI TOK B JKUJIKOCTH.
. I'a30Bb1l pa3psn.
. I3mepenune cuitbl TOka aMnepMeTpoM.
. I3MepeHnune 3neKTpuieckoro HanpspKeHUs: BOJIbTMETPOM.
. Peocrar n Marasus conpoTuBiIeHUI.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

BzanmoeiicTBHE TOCTOSHHBIX MAarHUTOB.

MopennpoBaHre HEBO3MOKHOCTHU pa3IeieHUs TOJI0COB MarHUTA.
MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneiT DpcTena.

MaruutHoe 1noJie Toka. IJEeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.
DJIEKTPOABUTATENb IOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS AIEKTPOMATHUTHON UHAYKITUU.

OmnbiThl Dapajes.

3aBUCHUMOCTH HaIpaBJICHUS! HHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHS.
DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

1. OmnbIThI 10 HAOIIOJCHUIO IEKTPU3ALUU TS MHIYKLIHEH U IIPU CONTPUKOCHOBEHUH.

2. HccnenoBaHue AeMCTBUSI 3JIEKTPUUECKOTO MOJIS HA IPOBOJHUKHU U IUAIEKTPUKH.

3. COopka u npoBepKa padboThl JIEKTPUUECKOH LIEMTU TOCTOSTHHOTO TOKA.

4. H3mepeHue U perynpoBaHUE CUIIbI TOKA.

5. H3mepeHune u peryaupoBaHuE HANPSIKEHUS.

6. HccienoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO Y€Pe3 PE3UCTOP, OT COIMPOTHBIICHUS
pE3UCTOpa U HANIPSKEHUS HA PE3UCTOPE.

7. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO COIIPOTUBIEHUS IPOBOIHUKA
OT €ro JUINHBI, IJIOLa/IA IOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

8. IlpoBepka mpaBuiia CIOKEHUS HANPSHKEHUH MPU MOCIIEOBATEIbHOM COCJUHEHUM ABYX
PE3UCTOPOB.

9. IlpoBepka npaBuiia JUis CUIIBI TOKA IIPH N1apAJLUIEIBHOM COCIUHEHUN PE3UCTOPOB.

10. Ompenenenue pabOThI 3JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11. OmnpeneneHue MOIHOCTH 3JIEKTPUYECKOT0 TOKA, BBIAEIAEMOI Ha PE3UCTOPE.

12. HUccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HANPsIKEHUS Ha
HEH.

13. Onpenenenne KI1/] marpeBarens.

14. WccnenoBaHne MarHUTHOTO B3aUMOIEUCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. VI3y4eHrne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MIPU UX OOBEAMHEHUH U pa3ieIeHUN.

16. WccnenoBanue qecTBUs 3JEKTPUUECKOTO TOKA Ha MAaTHUTHYIO CTPEJIKY.

17. OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aMMOJCHCTBHS KATyIIKH C TOKOM U
MarHura oT CHJIbl TOKa U HaIlpaBJIEHUS TOKA B KaTyIIIKe.

18. M3ydeHune neiicTBUS MarHUTHOTO TIOJISl HA POBOJHUK C TOKOM.

19. KoncTpynpoBaHue 1 n3yueHue paboThl 3J1€KTPOIBUTATES.

20. 3mepenne KII/] a5eKTpoaBUTaTEIbHOM YCTAHOBKH.

21. OnbITEl 110 MCCIEAOBAHUIO SIBICHHS JJIEKTPOMArHUTHOM WMHIYKLIUHU: HCCIEIOBAHUE
M3MEHEHUH 3HaYeHMsI U HallPaBJIEHUS! UHAYKLIHOHHOTO TOKa.

9 KJIACC

Pasznen 8. Mexanunueckue siBJIeHUA.

Mexannueckoe aBmxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe aBHXKeHue. HepaBHoOMepHOe
npsIMOJIMHENHOE ABM>KeHHe. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHHH.



VYckopenue. PaBHOycKOpeHHOE TIpsSiMONTHETHOE JBrKeHne. CBoOoaHOe najgeHue. OMbBITHI
lanunes.

PaBHOMepHOE ABHKEHHE TIO OKpYx)HOCTU. Ilepuon m vacrora obpamienus. JIluneliHas u
yIJI0OBasi CKOPOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHE.

ITepBoiii 3akoH HproToHa. Bropoit 3akon Hetorona. Tpertuit 3akon Hetorona. [lpunimn
CYNEpPIO3ULIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TPeHUS CKOJIbKEHHUSI, CUJIa TPEHUS ITOKOS,
JIpYTUE BUJIbI TPEHUS.

Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTCHHs. YCKOPEHHE CBOOOJHOTO IaJICHUSI.
JBuxenue rianet Bokpyr Connua. [epBas kocMuueckasi ckopocTb. HeBeCOMOCTb U meperpy3Kku.

PaBHOBecue maTepuaibHOU TOUKH. AOGCONMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynbe tena. M3meHenue ummyibca. Mmysbe cuiibl. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeakTuBHOE 1BUKEHUE.

Mexanudeckasi pabora u MomHOCTh. PaboTta cun TshkecTH, ynpyroctd, TpeHusi. CBs3b
sHepruu U pabotsl. lloTeHuManbHas SHEPrusi Tena, MOJHATOrO HaJ IMOBEPXHOCTBIO 3EMIIM.
IToTrenumanpHas 3Heprus ckarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUU.

Hemoncmpayuu.

1. Ha6JIIOIl€HI/Ie MCXaHUYCCKOI'o IBUKCHUA TCJIa OTHOCUTCIIBLHO PAa3HbIX TCJI OTCUETA.

2. CpaBHeHME ITyTeH U TPAEKTOPUI IBUIKEHUSI OJTHOTO U TOT'O K€ TeJIa OTHOCUTENIBHO Pa3HbIX
TEJI OTCUETA.

3. H3mMmepeHue CKOpOCTH U YCKOPEHHUS NPSMOJIUHEUHOTO ABUKEHUS.

4. HccnepgoBaHHe NPU3HAKOB PABHOYCKOPEHHOTO JBH)KECHUS.

5. HaOnronenue nBuXKeHHs Teja M0 OKPY>KHOCTH.

6. HabnroneHne mMexaHMYECKUX SBJICHHM, MPOUCXOASAIINX B cucTteMe oTcuéra «Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.
7. 3aBHCHMOCTb YCKOPEHUS Tejla OT MacChl Tela U ACUCTBYIOIIEH Ha HETO CUJIBI.
8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TeIl.
9. V3MeHeHue Beca Tena MpU YCKOPEHHOM JIBH>KEHUU.
10. Ilepenava umnysbsca npy B3aMMOJEHCTBUM TEI.
11. IlpeoOpa3zoBaHus 3HEPTUH MTPH B3aUMOJICHCTBUU TEI.
12. CoxpaHeHME UMITYJIbCA IPU HEYTIIPYTOM B3aUMOJIEHCTBUN.
13. CoxpaHeHHe UMITyJIbca IPU a0COTIOTHO YIPYIOM B3aUMOIEHCTBUU.
14. HabmoeHne peakTUBHOTO JABHIKEHHUSL.
15. CoxpaHeHHe MEXaHHUYECKON SHEPIUU MTPU CBOOOTHOM MaJCHHUH.
16. CoxpaHeHHE MEXaHUYECKON YHEPTUH ITPH IBUKEHUH Te€Ja MO IEHCTBUEM NPY>KUHBI.

Jlabopamopusie pabomsl u onvimot.

1. KoHcTpyupoBaHue TpakTa JAJisl pa3roHa v JadbHEUILEr0o pABHOMEPHOTO JIBMKEHHUS IIapUKa
WJIN TEJIEKKHU.



2. OmpeneneHnue cpenHed CKOPOCTH CKOJBXKEHHUS Opycka MM JIBIKEHHUS IIapuKa I0
HaKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue yCKOpeHHUs Telda NpPU PAaBHOYCKOPEHHOM [BHKEHHHM IO HAKJIOHHOU
IJIOCKOCTH.

4. HWccrnenoBaHue 3aBUCHUMOCTH IMYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBH)KEHUHU 0€3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumotesbl: €CiM MPU PaBHOYCKOPEHHOM ABMXKEHUU 0€3 HAa4aJbHOW CKOPOCTHU

IIyTU OTHOCSTCS KaK psiJi HEUETHBIX YHCEN, TO COOTBETCTBYIOLIUE TPOMEKYTKH BPEMEHU

OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMaJIbHOI'O J1aBJICHUSI.

Onpenenenne korhduueHTa TPEHUS CKOIBKCHHUS.

Onpenenenne KECTKOCTU PYKUHBI.

Onpenenenne pabOThl CHJIBI TPEHUS [P PABHOMEPHOM JIBIDKEHUU Tella IO

TOPU30HTAJILHOM TOBEPXHOCTH.

10. Onpenenenne pabOThl CHIIBI YOPYTOCTH NpHU MNOABEME Tpy3a C HCIOJIb30BAHHEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. M3ydeHune 3akoHa COXPaHEHUS YHEPTHH.

o X

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenbHoe nBuxkeHune. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHUH: NEpHUOJ], 4acToTa,
aMIMTyna. Marematud4ecKuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHuwe sHeprum npu
KoJ1e0aTeIbHOM JIBUKECHUU.

3aryxarmue koyiebanus. BeiHykIeHHbIe KoneOanus. Pe3onanc. MexaHWYeCKHe BOJIHEIL.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. ['pomMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. udpa3Byk u yapTpa3BykK.
Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 moJ| 1eHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaOnroneHue BBIHY X /I€HHBIX KoJeOaHHii U pe30HaHca.

Pacripoctpanenne npoJoabHBIX U TONEPEYHBIX BOJIH (HAa MOJIENH).

HaO0nroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHIl pe3oHaHC.

S e i

Jlabopamopmnwvie padbomot u onvimol.

1. Omnpenenenne 4acTOTHI U EpUOJIa KOJIeOaHU MaTeMaTHYECKOI0 MasiTHUKA.
2. Ompenenenue 4acTOTHI U NEPHOJIa KOJIEOaHUH MPYKUHHOTO MasATHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEpHO/1a KOJICOAHUH MOIBEIIEHHOTO K HUTH Ipy3a OT JAJTMHbI

HUTHU.

4. HWccnenoBaHue 3aBUCUMOCTH TMEpPHOAA KOJeOaHW MPYXHMHHOTO MAasTHUKA OT MAacChl
rpysa.

5. TIpoBepka HE3aBHCHMOCTH IEpUOia KOIeOaHU Ipy3a, MOABCIICHHOTO K HUTH, OT MacChl
rpysa.

6. OIBITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTH MEpHOAa KoJaeOaHH MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.
7. H3mepeHue yckopeHUs: CBOOOAHOTO MaJIeHHUS.



BOJIH.
CBA3HU

Pazgen 10. JjieKTpOMAarHuTHOE 1MOJI€ M JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE T0JI€. DJIEKTPOMAarHUTHbIE BOJHBI. (CBOMCTBA 3JIEKTPOMATHUTHBIX
[Ixana 3;1eKTpOMarHuTHHIX BOJH. VICIIOJIB30BAHUE AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM

:‘)J'IeKTpOMaFHI/ITHaH npupoJa CBCTaA. CKOpOCTB cBeTa. BoaHOBEIEC CBOMCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE cBOIiCTBaA CBETA.

Jlabopamopuwvie padbomot u onvimol.

1.

W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.

Pa3gen 11. CBeToBbIe ABJIEHMA.

JlyueBas Mmonenb cBera. Mcrounuku cBera. IlpsiMonuHeiiHoe pacnpocTpaHEHHME CBETa.
uus Connuna u JIynsl. Otpaxenue cera. [Lnockoe 3epkaio. 3aKkoH OTpa)KEHHUS CBETA.

3aTme

[penomienue cBeta. 3aKOH MpesioMiIeHUs cBeTa. [1oJIHOe BHYTpEHHEE OTPAKCHUE CBETA.

Hcnonp30BaHue MOJIHOTO BHYTPCHHECTO OTPAKCHUA B OIITUYCCKUX CBCTOBOJAX.

Jlunza. Xopx nyueit B smuze. Onruyeckas cucrema ¢oToamnmapara, MHKPOCKONA U

Tesleckomna. I 1a3 kak onTuyeckas cucteMa. biu30opyKkocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro ceera B cektp. OnbiTel HetoToHa. Cli0XKeHHE CIIEKTPaIbHbBIX 1IBETOB.

I[I/ICHepCI/IH CB€Ta.

Hemoncmpayuu.
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9.

10.
11.
12.

[IpssMonMHENHOE pacCIIPOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Toryuyenue n300pakxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomMuenue ceera.

OnTH4eckuii CBETOBO/I.

Xon sydelt B coObuparomiei Junse.

Xox JIydeil B paccenBaroleH JIMH3E.

[TonyyeHnue n300paxeHnit ¢ MOMOIIIBIO JIMH3.

[Tpunumn neiicTBust Gporoannapara, MUKpOCKOIIA U TEJIECKONA.
Mogens riasa.

Pasnoxenue 6enoro ceera B CHEKTP.

[Tony4yenue 6en0ro cBera Mpu CIOKEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopusie pabomsl u onvimot.

HCCJ’I@}IOB&HI/Ie 3aBHUCHUMOCTH yI'Jia OTpaXCHUA CBETOBOI'O Jiy4da OT yrIJjia MaJcHH.
I/IBYI-ICHI/IC XapaKTCPUCTHUK I/I306pa)KCHI/IH npeaMeTa B IIJIOCKOM 3€pKaJic.

HCCHG}IOBaHl/Ie 3aBUCUMOCTH yrJjia IpCIOMIICHHA CBCTOBOI'O Jiyda OT yrjia naJCHUsA Ha

T'paHULC «BO3AYX—CTCKIIO».



[TomyueHue n300pakeHHIA ¢ TOMOIIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne HOKyCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

OnBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnbITEl TIO BOCHPHUATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHUU 4Yepe3 IIBETOBBIC
(UITBTPHI.

Now ok

Pa3nen 12. KpantoBhble siBJIeHUS.

OnbiTel Pe3epdopna u maneTapHas Mojens atoma. Mozenb aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIie CIIEKTPBI.

PagnoaktuBHocTs. Aunbda, Oeta- um ramma-usnydeHus. CTpoeHuMe aTOMHOTO sjpa.
Hyxnonnas wmopnens aromHoro sigpa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop
noJypacrnaaa aTOMHBIX sJIEp.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOI0 U MAaCCOBOTO YMCEN. DHEPIHs CBS3H
aTOMHBIX sifiep. CBsi3b Macchl U dHEpruu. Peakunu cunTesa u feineHus saep. VcTouHuku sHepruu
CoJHia ¥ 3BE31.

Snepunas snepretuka. JleiicTBUs paglOaKTUBHBIX U3Ty4Y€HUN Ha KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

CHGKTPLI N3JIYUYCHUS U IOTJIOICHUA.

CrexTpsl pa3IuyHbIX T'a30B.

CrnexTp BoaopoIa.

Habmronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIINX U3TYUEHU.

Perucrpanus u3iaydeHus NpUPOIHBIX MUHEPAJIOB U MPOJAYKTOB.

AR

Jlabopamopuwie pabomsl u onvimot.

1. HaOmroneHue CrijIomHbIX U IUHEHYAThIX CIEKTPOB U3TyUYEHUSI.

2. HccnenoBanue TpEeKOB: HM3MEPEHHE SHEPrUM YacTULBl 1O TOPMO3HOMY IyTH (110
¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QOHA.

IToBTOpHTENIBLHO-00001IIAOIINIT MOLYIb.

[ToBTOpUTENHEHO-0000IIAIOINI MOy b IPEIHA3HAYEH JUISl CUCTEMATH3aIMK U 00001IeHHS
MPEIMETHOTO COACPKAHUSI U OIbITA AESITEIbHOCTH, TPUOOPETEHHOTO MTPU U3yUYEHUH BCETO Kypca
¢bu3uKky, a Takxke JUIsl MOATOTOBKM K OCHOBHOMY I'OCYJIapCTBEHHOMY 3K3aMEHY 10 (HU3UKe A
00y4aromuxcsi, BHIOPAaBIINX ITOT yUeOHBIN MPEIMET.

HpI/I N3YUCHUU NAHHOTO MOAYJIA PCAIU3YIOTCA U CUCTCMATU3UPYROTCA BUIBI ACATCIIBHOCTH,
Ha OCHOBC KOTOPLIX obecnieunBacTCs AOCTMIKCHUE TNPEAMCTHBIX W MCTAIIPEAMCTHBIX
IJIAaHUPYEMBIX PE3YJIbTATOB O6y‘-ICHI/I$[, (I)OpMI/IpyeTC}I C€CTCCTBCHHOHAY4YHAasd rpaMOTHOCTb:
OCBOCHHE HAYYHBIX METOOOB UCCIICAOBAHUA SIBIICHHI IMpUPOABLI U TCXHUKHU, OBJIAACHUC YMCHUAMU
0OBACHATH (I)I/I3I/I‘-ICCKI/IC SABJICHUS, IPUMCHSA IMOJIYYCHHBIC 3HAHHWA, PCIIATh 3aa4u, B TOM YHUCIIC
Ka4C€CTBCHHBIC U DKCIICPUMEHTAJIbHBIC.



[TpuHIMNIHATBHO ACSTENFHOCTHBIN XapakTep JaHHOTO pa3zelia pealu3yercs 3a CuéT Toro,
9TO 00yYaIOIIUECs BBIMTOIHSIOT 33/IaHUs, B KOTOPBIX UM IMPEAIaraercs:

HA OCHOBE MOJYYCHHBIX 3HAHWUH PACIIO3HABATH U HAYYHO OOBSCHATH (DU3UUECKUE SIBICHUS
B OKpY>arollei Mpupoje U MOBCEIHEBHOM JKU3HH;

HCII0JIB30BaTh HAY4YHBIC MCTOAbBI UCCIICAOBAHUSA (1)I/IBI/I‘ICCKI/IX HBHGHHﬁ, B TOM 4YHCIIC OJIA
IMPOBCPKHU T'UITOTE3 U MMOJTYUCHUSA TCOPECTHUICCKUX BBIBOAOB;

00BACHATH HAay4YHBIE OCHOBBI Hauboee BaKHBIX ,Z[OCTI/I}KGHI/Iﬁ COBpPEMEHHBIX TGXHOHOFHﬁ,
HaImpuMmep, MPakTUICCKOro MCIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPIru Ha OCHOBC 3daKOHA
MMpEBpaIICHNA U COXPaHCHH BCEX N3BCCTHBIX BUIOB SHEPI'HH.

IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenne Gpu3nku Ha ypoBHE OCHOBHOTO 001IIET0 00pa30BaHuUs HAIIPABJICHO HA JOCTUKEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U NPEIMETHBIX 00Pa30BaTENbHbIX PE3YJIbTATOB.

B pesynprare wm3ydyeHuss (QHU3MKM Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs Y
oOyyatonierocst OyayT c(hopMHPOBAHBI CIEAYIONINE TMYHOCTHBIC PE3YJIbTAThl B YACTH:

1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:

—pOSIBJICHUE WHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHICKOM (pu3nueckoi
HayKU;

— IIEHHOCTHOE OTHOIIEHHE K TOCTHXKEHUSM POCCHUICKUX YUEHBIX-(DU3UKOB;

2) rpa:kIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

—TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJIEHHH OOIECTBEHHO 3HAUMMBIX U ITUYECKUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMEHEHUEM JOCTHKCHHUI (DU3HKY;

— 0CO3HAHNE BAKHOCTH MOPATbHO-3THUECKUX MPUHIIUATIOB B JEATEILHOCTH YUEHOTO;

3) 3¢TeTH4YEeCKOr0 BOCTIUTAHUSA

—BOCIIPUSATHE JCTETHYECKUX KadecTB (PU3WuecKod HayKd: €€ TapMOHUYHOTO IOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUSA:

— 0CO3HaHHUE IIEHHOCTH (PM3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIISIIOLIEH KYJIbTYPbI;

— pa3BUTHE HAYYHOM JIFOOO3HATEIIBHOCTH, HHTEPECA K UCCIIEI0BATEIHLCKON IEATETbHOCTH;

5) dopmupoBaHusi KyJbTYypbl 310POBbS ¥ IMOIHOHAJIBLHOI0 0JIATONOJIYYHS:

—OCO3HaHHE IIEHHOCTH 0e30macHoro odpasa *KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BOKHOCTH TIpaBuJI 0€30MacHOr0 MOBEICHMSI Ha TPAHCIIOPTE, HA JOpOrax, ¢ AIEKTPUUYECKUM U
TEIUJIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBUSX;

—c(opmupoBaHHOCTh HaBbIKa pediIeKCUM, TPU3HAHKWE CBOETO MpaBa Ha OMIMOKY M TAaKOTO K€
mpaBa y JIpyroro 4eJioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

—aKTHUBHOE y4YacTHE B PEIICHWU MPAKTHUYECKUX 3amad (B paMKax CeMbH, 00pa30BaTEIbHOU
OpTraHMu3aIfy, TOPo/ia, Kpasi) TEXHOJIOTHYECKON W COIMATLHON HAMPaBICHHOCTH, TPEOYIOMIUX B
TOM YHCIIe U (PU3NIECKUX 3HAHUM,

— MHTEPEC K MPAKTUUECKOMY U3YUSHHUIO TPOQECCUil, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOTMYEeCKOTr0 BOCIIUTAHUSA:



— OpUEHTAIIMS Ha IpUMEHeHUe (PU3UIECKUX 3HAHUH JIJIS pEIICHUS 33]1a9 B 00JIaCTH OKpYKaroIIen
Cpe/bl, TUTAHUPOBAHMSI MOCTYIIKOB M OLIEHKH WX BO3MOXHBIX IMMOCIEICTBUI IJIS OKpY’KaOIIEH
Cpeibl;

— OCO3HaHHUE TJ100aIHbHOr0 XapaKTepa SKOJOTHYeCKUX ITPOOJIeM U MMyTeH MX PeLICHHS;

8) aganTanuu K M3MEHSIIOIIUMCS YCJIOBUSIM CONMAIBLHOI U PUPOIHOI cpeabl:
—TOTPEOHOCTh BO B3aMMOJICHCTBHH NP BBIMOJHCHUHM HCCJICIOBAHUN U MPOEKTOB (PH3UUECKOM
HANPABIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSAM JIPYTHUX;

— TIOBBIIIICHUE YPOBHS CBOCH KOMITIETEHTHOCTH Yepe3 MPAKTHIECKYIO JIeSITeIbHOCTD;
—TOTPEOHOCTh B (DOPMHUPOBAHMK HOBBIX 3HAHHMA, B TOM 4YHClIe (OPMYJIUPOBATh WJCH, TTOHITHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

— OCO3HaHHUE AC(PHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIaCTH (DU3HKH;

— IUTAHUPOBAHKME CBOCTO PA3BUTHS B MPUOOPETCHUN HOBBIX (PM3NYCCKUX 3HAHUM;

— CTpEeMJICHHE aHAJTM3UPOBATH M BBISIBIIATH B3AUMOCBSI3U MPUPO/IBI, 0OIIECTBA M IKOHOMHUKH, B TOM
YHUCIIe C UCIOIb30BaHUEM (PH3NICCKUX 3HAHUI;

— OIICHKA CBOMX JICUCTBUH C YYETOM BIMSHUS HA OKPYIKAIOMIYIO CPEY, BO3MOXKHBIX II00ATBHBIX
IMOCJICICTBU.

METANPEIJMETHBIE PE3YJIbTATHI

B pesynabprare ocBoeHHsi mporpamMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuaromierocst OyayT cGhOpMUPOBAaHBI MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIIME I[103HABATEIIbHBIC YHUBEpPCAJIbHBIC Y4eOHBIC JCHCTBUSA, KOMMYHHKATHBHBIC
yHUBEpCcaJbHbIe yueOHbIE IeUCTBUSA, PETYIATUBHbIC YHUBEPCAIbHbIC yueOHbIC ACHCTBUS.

Ilo3HaBaTe/bHBIE YHHBepCAIbHbIe y4eOHbIe AelicTBUSA
Ba3oBble Jlornueckue AeiicTBUs:

BBISIBJISITH U XapaKT€pPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

yCTaHaBJIMBaTh CYLIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMK, OCHOBaHUSA U1 000OLIeHHS U
CpaBHEHMUS,

BBISBIISATh 3aKOHOMEPHOCTM U MPOTHUBOPEUUS B paccMaTpuBaeMbIX (akTaX, MAHHBIX U
HAOJIOZICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISBIISATH TPUUMHHO-CJIE/ICTBEHHbIE CBSI3U MPHU M3YYEHHUU (PU3MUYECKUX SBJICHHHM M MPOILECCOB,
ACJIaTh BBIBOJbLI C UCITIOJIB30BAHUCM JCAYKTUBHBIX U MHAYKTHBHBIX YMO3aKHIOquHﬁ, BBIABUT'AaTh
TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEJTUUMH;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pemieHns ydeOHoW (u3nueckod 3aaauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOp Hauboee MOIXOISMIET0 ¢ YYETOM CaMOCTOSTEIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarelbCcKHe AeHCTBHSA:

UCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT ITIO3HAHNUS,

MPOBOAMUTH IO CAMOCTOATEIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECJIOXKHBIA (U3NYECKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHUE (PU3UUYECKOTO SIBICHUS;

OLICHMBAaThb Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(MOPMALIMIO, TMOJYYEHHYI0 B XOJe
UCCIIEI0BAHNS WIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (QOpMyJIUpOBaTh O0OOLIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJI0IeHNs, OIIbITA, UCCIICOBAHMS,

IIPOrHO3UPOBATh BOZMOKHOE JlajibHEHIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TAKKE BbIIBUTaTh
IPENOI0KEHUs 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.



PatGora ¢ undopmanmeii:

NPUMEHATH Pa3IMYHbIC METO/bI, HHCTPYMEHTHI U 3aIpOChl P MTOUCKE U 0TOOpe MHGPOPMAINH
WIN JAHHBIX ¢ yYETOM MPEATIOKEHHON yueOHOH PpHu3ruecKoii 3ajauu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(GOPMAIMIO PA3IHYHBIX BHIIOB H
dbopM TIpeICTaBICHNUS,

CaMOCTOATENIFHO ~ BBIOMpATh ONTHMAIbHYIO (opMy IpeicTaBieHHS HHGOPMALUH |
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMu, WHOW TpaduKoil u
UX KOMOMHAIUSAMHU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B Xo0Jle¢ OOCYXIeHUsI y4eOHOr0o Marepuaya, pe3ysbTaTOB JIA0OPATOPHBIX PabOT M MPOEKTOB
3aJ]aBaTh BOMPOCHI 10 CYIIECTBY OOCYXKIAaeMON TEMbl M BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha
peleHre 3aa9u ¥ MoJIepKaHue 0J1aroKenaTeIbHOCTA OOIICHMS;

COIIOCTaBJISITh CBOM CYXJICHHUS C CYXJCHUSMH JPYTUX YYaCTHUKOB JIUAJIOTa, OOHApYKHBATh
pa3auvue U CXOACTBO MO3UIIUH;

BBIPA)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

myOJMYHO TPEICTABISITh PE3yIbTAThl BBHIMOTHCHHOTO (DH3MYECKOro OmbiTa (IKCIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

MOHUMATh M UCTIOIH30BaTh MIPEHMYIIICCTBA KOMAHTHOHM ¥ WHAMBUIYAITBHON PaOOTHI IPU PEIICHUN
KOHKPETHOU (PU3UYECKOI TPOOIIEMBI;

MPUHUMATH TEJIM COBMECTHOM JEATEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS 1O €€ JOCTHKCHHIO:
pacrpenesiaT poii, OoO0CYXJaTh IMPOLECCHl W PE3yJIbTaThl COBMECTHOW pPabOThI, 0000mIaTh
MHEHMS HECKOJBKUX JIIOACH;

BBIMOJIHATH CBOIO YacTh PabOThI, TOCTUTAsi KAYECTBEHHOTO PEe3yJIbTaTa M0 CBOEMY HalpaBJICHUIO
¥ KOOPAWHHPYSI CBOU JACUCTBHUS C APYTUMHU WICHAMH KOMAH/IbI,

OLICHUBATh KA4YeCTBO CBOETr0 BKJIaJa B OOMIMI MPOMYKT IO KPUTEPHUSIM, CaMOCTOSTEIBHO
c(hOpMYJIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE T1eiiCTBHSA
Camoopranusauus:

BBISBIISATH MPOOJEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalHUsX, TPeOYIOUIMX M peLIeHus
bu3nyecKux 3HaAHMI;

OPUEHTHPOBATHCSI B PA3JIMYHBIX IMMOAXOJAaX MPHUHATUS PElIeHUH (MHAMBUIYalbHOE, NPHUHATHE
pelieHys B rpynine, NpUHITHE PEeIlIeHUH TPYyIo);

CaMOCTOSITENIFHO COCTaBIIATh AITOPUTM pelIeHHs (PU3MUECKON 3a/1aui WM MJIaHa UCCIIE0BaHUS
C Yy4éTOM UMEIOIIMXCA PECYypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
IpeJiaraéMble BapuaHThl PELICHU;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBII MHTEIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUM U IIpeuIaraTh IjiaH €€ U3MEHEHNUS,

OOBSACHATH MPUUYUHBI TOCTHXKEHUS (HEIOCTUKEHHSI) Pe3yIbTaTOB AESITEIbHOCTH, 1aBaTh OLEHKY
nproOpPEeTEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHUS (U3UUECKOTO
UCCIIIOBAaHHUST WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIMXCS CHUTYallHid,
YCTaHOBJICHHBIX OIMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LICJIA U YCIOBUSM;



CTaBUTh ce0s Ha MECTO IPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHU Ha HAayuyHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO;

puU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHuH (PU3HUECKUX 3a/1a4 WU B YTBEP)KICHUSIX Ha
Hay4HbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 7 kJjiacce npeIMETHbIE Pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

UCITIOJIb30BaTh TMOHATHA: (U3NYECKHE M XMMUYECKHUE SIBJICHUS, HAOIIOACHUE, SKCIEPUMEHT,
MOJIeJIb, TUIIOTE3a, CAUHUIBI (U3NYECKUX BEJIUYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSHUS
BelecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIXEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEIHOE), TpaeKTOpus, paBHOJCHCTBYyIomas cuia, Aedopmarnus
(ynpyras, miaacTu4eckas), HeBeCOMOCTb, COOOIIAOLINECS COCY/IBL;

pas3nnyath aBiaeHUs (qUdPy3us, TEMI0BOE ABUKEHHE YaCTUI] BEIIECTBA, PABHOMEPHOE ABUKEHHE,
HEPaBHOMEPHOE JBI)KEHHE, WHEpLMs, B3aMMOJEHCTBHE Te€J, paBHOBECHE TBEPABIX TEN C
3aKpeIUIEHHOM OChIO BpallleHUs, Iepeiada JaBlIeHUs TBEPABIMU TeJIaMU, KHUIKOCTSIMU U ra3amH,
aTMocdepHoe 1aBJIeHHE, IIJIaBaHNE TE, IPEBPALICHUS MEXaHHUECKOW YHEPTUH ) TIO OMTUCAHUIO X
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIUX JAaHHOE (PU3UYECKOe SIBJICHUE;
pacrno3HaBaTh [IPOSIBIIEHUE U3YUEHHBIX (PU3NUYECKUX SIBJICHUM B OKPYKAIOILIEM MHUPE, B TOM YHUCIIE
(bu3nyeckue ABJICHUS B IPUPOJIE: MPUMEPH! ABMKEHUS C Pa3IUYHBIMU CKOPOCTSIMU B KUBOW U
HEXMBOW NIpUpOJIE, NEHCTBUE CUIIbI TPEHUS B NPHUPOAE U TEXHHUKE, BIUSHUE aTMOCPEPHOTO
JIaBJICHUS Ha >)KMBOI OpraHu3M, IUIaBaHUE PbIO, pbluaru B TeJe YelI0BeKa, IPU 3TOM NEPEBOAUTH
NPaKTUYECKYIO 337auy B Y4€OHYIO, BBIIEIATH CYIIECTBEHHBIEC CBOMCTBA (MIPU3HAKH) (DU3MUECKIX
SIBJICHUIA;

OIKCHIBATh M3YUYCHHBIE CBOWCTBA TN U (PH3UUECKHUE SIBJICHHS, UCIIONB3YS (PU3MUECKIE BETMUMHBI
(Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMsl, IMyTb, CKOPOCTb, CPEIHsSS CKOPOCTb, CHJIA
YOPYTOCTH, CUJIa TSDKECTH, BEC Tella, CUJIa TPEHUS, JaBieHue (TBEPAOro Tela, )KUIKOCTH, Tasa),
BBITQJIKMBAIOIAsl CHJIa, MEXaHUYeckas pabdoTa, MOILIHOCTb, IUICYO CHJIbI, MOMEHT CHJIBI,
KOA((UILIMEHT OJIE3HOT0 JEHCTBUS MEXaHU3MOB, KWHETHYECKAas U TOTEHLIMaIbHAas SHEPIHsl ), IPU
OTKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3YEMBIX BEJTMUUH, UX 0003HAYEHUS
U €IMHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh (POPMYJIBI, CBSA3BIBAIOLINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C JIPYTMMH BEIMYMHAMMU, CTPOUTH IpaUKH M3yUEHHBIX 3aBUCHUMOCTEH (pu3nuecKux
BEJIMYUH;

XapaKTepu3oBaTh CBOMCTBA Teid, (U3WYECKHE SBICHUS M MPOLECCHl, HCIONIb3ys IpaBUIIa
CJIOKEHMsI CHJT (BJIOJIb OJHOM MpsiMOi), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsI pbryara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHsI MEXaHHYECKOU
SHEpruM, MpU OSTOM JaBaTb CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHa U 3alHUCBIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATh (PU3MYECKUE SIBJICHMS, NMPOLIECCHl MU CBOMCTBA TeJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallUll TPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUNHHO-CIIEICTBEHHBIE CBS3H,
CTpPOUTh OOBSICHEHHWE M3 1—2 JIOrMYecKHMX IIaroB C OMopod Ha 1—2 H3yueHHBIX CBOWCTBA
bu3nUecKkux ABICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemiate pacuéTHble 3a7aud B 1—2 AeWCTBUA, UCHOJIB3Ys 3aKOHBI U (OPMYJIbI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYUHBI: HA OCHOBE aHalW3a yCJIOBMS 33/1a4M 3alKCHIBaTh KPAaTKOE YCJIOBUE,
MOJICTaBIATh (PM3UYECKUE BEIUYHHBI B (OPMYIIbI U IPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHbIE
JTaHHble, HEOOXOJMMbIe JJs pELIeHHUs 3a/]ad, OLEHHBATh PEATUCTUYHOCTh MOJYYEHHOU
(U3UYECKON BETMYUHBL;

pacrio3HaBaTh INPOOJIEMbI, KOTOPbIE MOXHO DPEHIMTh MpPH MOMOIIM (PU3MYECKHX METOJOB, B
ONMCAHUN UCCIIEJJOBAHMS BBIACIATH IPOBEPSEMOE MPEINOIoKeHrne (TUIOoTe3y), pa3iudyarbh U



MHTEPIPETUPOBATh MOIYYEHHBIH PE3ysbTaT, HAXOAUTh OIIMOKU B XOJ€ OMNbITA, AETIaTh BHIBOBI
II0 €ro pe3yJibTaTam;

IPOBOJUTH OIBITHl 10 HAOMIOAEHUIO (DU3MYECKUX SIBICHUH WM (PU3MUECKUX CBOICTB Tem:
(dopMyIHpOBaTh TMpOBEPSiEMbIE MPEANOJI0KEHUs, COOUpaTh YCTAHOBKY W3 MPEIOKEHHOTO
000py10BaHUs, 3aUCHIBATE X0/ ONbITA U (OPMYIUPOBATH BHIBOJIBI,

BBIIIOJHATh IPSAMbIE HM3MEPEHUS pPACCTOSHUS, BPEMEHH, Macchl Teja, O00bEMa, CHIBl U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX U LIU(POBBIX NPUOOPOB, 3aUCHIBATH OKA3AHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTFOTHON MOTPEITHOCTA U3MEPEHUIA;

IPOBOJIUTH HCCIICOBAHUE 3aBUCUMOCTH OJHOM (U3UYECKOM BEIMYUHBI OT JAPYrod ¢
MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBHIKYILErOCs Tela OT
BPEMEHHU JIBUKECHUs Tea, CHJIbl TPEHHUS CKOJBXKEHHUs OT Beca Tejla, KadecTBa 00paboTKu
MIOBEPXHOCTEN TE€JI U HE3aBUCHUMOCTH CHJIbI TPEHMSI OT IUIOIIAAU COINPUKOCHOBEHHUS TEJl, CUJIbI
YIOPYTOCTH OT YAJMHEHUS IPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00bEMa OTrpyKEHHOM YacTH Tena
U OT IJIOTHOCTH >KUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH TeNa, OT IIyOWHBI, HA KOTOPYIO
HOTPY>KEHO TeJIO, YCIIOBUH IIaBaHUs T, YCIOBUN paBHOBECHs pblyara M 0J0KOB), y4aCTBOBATh
B IUIAHUPOBAaHUHM YYEOHOI'O HCCIIEIOBAaHUS, COOMpaTh YCTAaHOBKY M BBINOJIHATH HM3MEPEHHS,
cilefys TpEeAJoXKEHHOMY IUIaHy, (UKCHpPOBAaTh pe3yJbTaThl IOJYYEHHOHM 3aBHCHMOCTH
(¢u3NyeCKUX BEIUMYMH B BHJE NPEUIOKEHHBIX TaOMULl U TIpaduKoOB, JeiaTb BHIBOJBI IO
pe3yJibTaTaM MCCIIEA0BaHNUs;

IPOBOJUTh KOCBEHHBIE M3MEPEHUS (U3NYECKUX BETUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPAOrO TeJa, CWIa TPEHUS CKOJIBKEHUS, JaBJICHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JeMCTBYIOIAs HA TIOTPYKEHHOE B )KHUJIKOCTD TEJO, KOA(D(UIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), Clelysl MPeII0KEHHOM WHCTPYKIMHU: IPU BBIIOJHEHUH H3MEpEHHHl coOupaTrh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOM BEJIMYUHBL;

co0uIr01aTh MpaBuiia TEXHUKH O€30MIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
yKa3bIBaTh NPUHIMIIB JEHCTBUS TPUOOPOB M TEXHUYECKHUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OApOMETp, pblyar, MOJABHKHBIA U HEMOABUXKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTh;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS M3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
Omopoll Ha HUX oOnucaHus (B TOM 4MCIe: MOJUIMIIHUKHM, YCTPOWCTBO BOJONPOBOJIA,
THJIPaBINYECKUN Ipecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOH HAcOC, apeoMeTp), HCHOIb3Ys
3HaHMUS O CBOMCTBAaX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

IPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O IMpHUMEpax) MPaKTUYECKOTo HCHOJIb30BaHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON KM3HM I o0ecriedeHns 6e30MacHOCTH P 00pallieHUH ¢
npuOopaMyl M TEXHUYECKUMHU YCTPOMCTBAMMU, COXPAHEHHs 3J0POBbsI U COOJIOJIEHUS HOPM
HKOJIOTHYECKOTO TMOBEEHUS B OKPY>KAIOILEN CPELE;

OCYHIECTBIISITh OTOOpP HMCTOYHMKOB HMH(popmanuu B MHTepHETe B COOTBETCTBUU C 33JaHHBIM
MIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IyTEM CPABHEHMS DPA3IHMUYHBIX
MCTOYHUKOB BBIJENIATh UHPOPMAINIO, KOTOpas SIBISIETCSd MPOTUBOPEYMBONW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IPU  BBIOJIHEHWM YUYEOHBIX 33JaHMM HAy4YHO-IOMYJSIPHYIO JIUTEPaTypy
(Gu3MUecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM U3 OAHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3/1aBaTh COOCTBEHHBIE KpAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 HCTOYHUKOB
uHpopMalru HU3NIECKOTO COJIEPKAHUS, B TOM YHCJe MyOJUYHO JeaTh KpaTKUe COOOIIeHUs O
pe3ylbTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBaHMM, MPU 3TOM TIPaMOTHO HCIOJb30BATh
U3yYEHHBIN MOHATUHHBIN annapar Kypca (pU3UKH, COTPOBOXKIATh BBHICTYINICHHE MTPE3EHTAIHECH;
IIPU BHINIOJTHEHUH Y4E€OHBIX MPOEKTOB U UCCIIEOBAaHUM pacnpeAensiTh 00S3aHHOCTH B IPYyIIE B
COOTBETCTBUHM C IIOCTABICHHBIMU 3aJadyaMH, CJIEAUTH 3a BBIIOJIHEHHWEM IUIaHA JIEHCTBUH,



aICKBAaTHO OILICHHUBATb COOCTBEHHBIH BKJIaa B ACATCIIBHOCTH TI'PYIIIBI, BBICTPAMBATh
KOMMYHHUKATHBHOC BSHHMOHCﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAIOMIUX.

K konmy oOydenus B 8 kJiacce nmpeIMeTHbIE pPe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

UCIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABMKEHHE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIE Tena, HACHILEHHBIH U
HEHACBIILCHHBII Tap, BIaXXHOCTh BO3/yXa, TEMIeEpaTypa, BHYTPEHHsS SHEPIus, TEILUIOBOH
JIBUTATENb, 3JEMEHTAPHBIM 3JIEKTPUUYECKUN 3apsifl, DJIEKTPUYECKOE I10JIe, NPOBOJHUKH U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3J1€KTPUYECKUH TOK, MArHUTHOE I10JIE;

pasnyath sBICHUA (TEIJIOBOE PACIIUPEHUE U CXKATHE, TEIUIoNepeaaya, TeIIOBOE PABHOBECHE,
CMauuBaHMe, KalWUIIPHbIE SBJICHUSA, UCIAPEHHUE, KOHJCHCALUs, IUIaBIEHUE, KPUCTAJUIN3ALUSL
(oTBepreBaHUE), KHIIEHHE, TeIulonepenada (TEIIONPOBOJHOCTb, KOHBEKLHUS, W3IIy4EHUE),
JIEKTpHU3alMsl TeJll, B3aUMOACHUCTBUE 3apsioB, ICHCTBUSA DIEKTPUYECKOI'O TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBUE MArHUTHOIO IOJS HA IPOBOJHUK C TOKOM,
3JIEKTPOMArHuTHasE MHIYKIMS) 110 ONUCAaHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh IPOSIBIEHUE U3YUYEHHBIX (PU3NUYECKUX SBJICHUN B OKPYXKAIOILEM MUPE, B TOM YUCIIE
¢usnueckue SBIEHHUS B IMPHUPOJE: MOBEPXHOCTHOE HATSKEHHE W KallWUIIPHbIE SBJICHUS B
OpUpoie, KpUCTaIbl B pupoje, nznydenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHue POCHl, TyMaHa, HHEs, CHEra, JIEKTPHUUYECKUE SIBJICHHUS B aTMOc(hepe, 3JeKTPHIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE MoJjie 3eMiH, Jpeiid MOIHCOB, POJIb MArHUTHOTO IOJIS JUIS
KU3HU Ha 3emuie, MOJSPHOE CUSIHUE, IIPU ATOM IEPEBOAUTH IIPAKTUUECKYIO 33Ja4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPpU3HAKU) (PU3MUECKUX SBICHUM;

OIKCHIBATH U3YUYCHHBIE CBOWCTBA TEJ U (PH3MUECKHUE SIBJICHHS, UCIIONB3YS (PU3HUECKIE BETMUMHBI
(TemnepaTypa, BHYTPEHHsSI SHEPIUs, KOJMUYECTBO TEIUIOTHI, yJIeJIbHAs TEINIOEMKOCTh BEIIECTBA,
yZleNnbHas TEIUIOTa IIJIaBJICHMUS, yAeIbHAs TEIUIOTA Iapoo0pa3oBaHysl, yAeIbHAs TEIUIOTA CTOPAHUS
TOIJINBA, KO3(PULMEHT MOJIEe3HOro AEHCTBHS TEIJIOBOM MAlMHbI, OTHOCUTENIbHAS BIIAXKHOCTb
BO3/yXa, IEKTPUUECKUM 3apsj], CHJIA TOKA, JIEKTPHUYECKOE HaIPsKEHHE, CONPOTUBIICHUE
IPOBOJIHUKA, YJIEJIbHOE CONPOTHUBIIEHHE BEIIECTBA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA),
OpU ONHMCAHWU MPABUIBHO TPAKTOBAaTh (PU3UYECKUII CMBICI MCIOJNBb3YyEMbIX BEJIMUUH,
0003HaueHMsI U E€IMHUIBI (PU3UYECKUX BEIUYHH, HaXOAUTh (OPMYIIbI, CBSA3bIBAIOIIUE JAHHYIO
(Gu3NYECKyI0 BEJIMYMHY C JAPYTUMHU BEIUYUHAMHU, CTPOUTH I'paMKU M3YyUEHHBIX 3aBUCHMOCTEN
(bu3nUecKuX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJIEHUS U TPOLECCHI, MCIOIb3Yys OCHOBHbBIE
MOJIO’KEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOESHUS BEUIECTBA, IPUHIIUII CYNEPIO3ULIUN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma ajs yyacTka IelnH,
3aKkoH J[xoyns—JIeHna, 3akoH cOXpaHEHUsI SHEPTUHU, IPU ITOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTUYECKOE BBIPAKECHMUE;

OOBSACHATh (PU3MYECKUE IPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE€ M B KOHTEKCTE CHUTyaluil
IIPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHOCIECICTBEHHBIE CBS3H, CTPOUTH
0o0BsicHeHHe M3 1—2 JOrMYecKHX MIaroB ¢ ONopoil Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacué€THble 3aJaud B 2—3 JEWCTBUA, HUCIOJIB3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE
¢u3nyeckre BEIMYMHBI: HA OCHOBE aHalW3a yCIOBMS 3a/1a4M 3alHCHIBaTh KPAaTKOE YCJIOBUE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIA pEIIeHUs 3ajaud, BBIOMpAaTh 3aKOHBI M (POPMYJIBI,
HEoOXouMBbIe Uil €€ pelleHus, MPOBOAUTH PACUEThl W CPABHUBATH MOJIYYEHHOE 3HAYCHHE
bu3nyecKoil BETMYNHBI C U3BECTHBIMU JAaHHBIMU;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh IMPH TOMOLIM (PU3UYECKHX METOJIOB,
UCIIOJNIb3YSl ONUCAHHE HCCIEAOBAHUS, BBIICNIATH MPOBEPSIEMOE MPEAINOIIOKEHUE, OLEHUBATh
IIPABWJIBHOCTD MOPSsIIKA IPOBEIEHUS UCCIIEJOBAHMSI, IENIaTh BBIBOIBI,



IPOBOJIUTH OMNBITHI 10 HAOIIOAECHUIO (U3MYECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Tel
(KanmWJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JaBJCHHUS BO3JIyXa OT e€ro oO0béMa, TeMmepaTypsl,
CKOpOCTH IIpoliecca OCTbIBAaHMS M HarpeBaHWs IpU H3IYYEHUH OT LBeTa W3JIydarolei
(moryomaroneil) MOBEPXHOCTH, CKOPOCTh HCHApPEHHs BOJbl OT TEMIIEPATypbl KHUJAKOCTU U
IUIOIAAN €€ IMOBEPXHOCTH, IEKTPU3aLUs TeJ U B3aMMOJAEHCTBHE 3JIEKTPUYECKUX 3apsIOB,
B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHMTOB, BU3yaJlM3allMsl MAarHUTHBIX II0JIEH IOCTOSHHBIX
MarHuTOB, J€HCTBUS MAarHUTHOIO IOJsI Ha HPOBOJHUK C TOKOM, CBONCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  OJIEKTPOJBUTATEN  MOCTOSHHOTO  TOKa):  (OPMYJIHMpPOBATH  IPOBEpsiEMbIC
IPENONI0KEHUs, COOMPaTh YCTAaHOBKY U3 IIPEUI0KEHHOI0 000py10BaHMsl, OIIUCHIBAT X0/ OIIbITA
U (GOpPMYIIMPOBATH BHIBOJIBI,

BBINOJIHATH NPSMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEJIHOM BIIQXKHOCTH BO3/1yXa, CUJIbI TOKA,
HANpsDKEHUsI C HCIOJB30BAHMEM AaHAJIOTOBBIX NMPHUOOPOB M JATYUKOB (PU3HUECKUX BEIUYHH,
CPaBHUBATb PE3YyJIbTaThl U3MEPEHUN C yUETOM 3aJaHHOM aOCOIIOTHON MOTPEIIHOCTH;

IOPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHOM (U3UYECKOM BEIMYUHBI OT JAPYrod ¢
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTb COIIPOTUBIICHHSI IPOBOIHUKA OT €r0 JUIUHBI,
IUIOLIA/IM TIONEPEYHOr0 CEUEHUS U YAEJIBHOTO CONPOTHBIICHHS BEILECTBA IPOBOJHHUKA, CHUIIbI
TOKa, WIYLIEro dYepe3 NPOBOJHHMK, OT HaNpsHKEHUs Ha IMPOBOJHMKE, HCCIEI0BaHHE
II0CJIEI0BATENBHOTO U MAPAJIJIEIbHOIO COEAMHEHUI ITPOBOIHUKOB): IUIAHUPOBATh UCCIIEOBaHUE,
coOMpaTh YCTAaHOBKY U BBINOJHATh U3MEPEHHUs, CIeAys MPeUI0KEeHHOMY IUIaHy, (UKCUpPOBaTh
pe3yJabTaThl TOMYYEHHOW 3aBHCUMOCTH B BHUAE TaOMUI] M TpaduKoB, AenaTb BBIBOJBI IO
pe3yJbTaTaM MCCIIEJOBAHUS;

IPOBOJIUTh KOCBEHHBIE M3MEpeHHs (U3NYECKUX BENWYHMH (yAeTIbHas TEeIJIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE TNPOBOJHMKA, pabOoTa M MOILHOCTh 3JIEKTPHUUYECKOrO TOKA): IUIAHUPOBATh
U3MEpEHUs], COOUpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIe1ys NMPEAJIOKEHHON UHCTPYKIUH, U
BBIYHUCIIATH 3HAUEHHE BETUYUHBI;

cOOIIOIaTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0OBaHUEM;
XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS M3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OTIOPOii Ha KX OTIMCAaHUS (B TOM YHCJIE: CHCTEMa OTOIUICHHSI IOMOB, THTPOMETP, ITapoBasi TypOHHA,
aMIIepMeTp, BOJBTMETP, CUETUUK 3IEKTPUUECKOW IHEPIUuH, 3JIEKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBaTelIbHbIC ANEKTPONPUOOpPHI (mpumepsl), ANEKTPUYECKUE IIPEAOXPAHUTEINH,
AJIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), WCIOJb3ys 3HAHHS O CBOMCTBax
bu3nyecKuXx sIBICHUN U HEOOXOAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHbIE NMPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEITH
BHYTPEHHEI0 CrOpaHus, DJIEKTPOCKOII, PEOCTAaT), COCTaBIATh CXEMbl JIEKTPUUECKUX LEner ¢
MOCNIEAOBATENbHBIM UM MapajUIeIbHBIM  COEIMHEHHUEM 3JIEMEHTOB, pasjiuydas yCIOBHbBIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

NPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O IMpHUMEpax) MPaKTUYECKOTo HCHOJIb30BaHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON *KM3HM I o0ecriedeHns 6e30M1acHOCTH MpHU 00pallieHUH ¢
npuOopaMl M TEXHUYECKUMHU YCTPOMCTBAMMU, COXPAHEHHS 3J0POBbsI U COOJIOJIEHUS HOPM
HKOJIOTHUYECKOTO MOBEJEHUS B OKPY>KAIOILEN CPELE;

OCYHIECTBIISITh MOMCK HHpOpMAIUMK (PHU3NYECKOro cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAHUHM U TyTEM CpaBHEHUS IOTIOJIHUTENIbHBIX HCTOYHUKOB BBIIENATh HH(OPMAIIHIO,
KOTOpas SIBJSIETCS] IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

UCMOJIb30BaTh TPU  BBIIOJHEHUHM Y4YEOHBIX 3aJaHUNl HAyYHO-TIONMYJSAPHYIO JIMTEPATypy
bu3nyecKkoro cojaep:KaHMs, CHpaBOYHbIE MaTepuanbl, pecypchl cetu VHTepHeT, BIajeTh
npuéMaMHM KOHCIIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs WHGOpMAMM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE 1 KpAaTKHE YCTHBIE COO0IIEeHus, 0000111as HHPOpMAaLIUIO U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COJEp)KaHHUSA, B TOM 4YHCIE MyOJIUYHO MPEICTaBIsATh
pe3yJIbTaThl NPOEKTHOM WM HCCIENOBATEIbCKON JEATEIBHOCTH, IPU 3TOM TI'PAMOTHO



WCIIOJIH30BaTh M3YUYCHHBIA MOHATHUHHBIN armapaT Kypca (U3UKH, CONMPOBOXKIATH BHICTYILICHUE
MPE3EHTALUEM;

MIPU BBITIOJTHEHUH YYEOHBIX MPOCKTOB U MCCIICIOBAHUN (DU3MYECKUX IPOIIECCOB PACTIPEILIATh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 33J]a4aMH, CJICIUTh 32 BHIMOJHEHUEM
mjaHa JEeHWCTBHM W KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIEHHWBATh COOCTBEHHBIM BKJIaa B
JIEATENbHOCTD TPYIIIbI, BEICTPAUBATH KOMMYHHUKAaTUBHOE B3aUMOJEHCTBUE, POSABIISASA TOTOBHOCTh
paspemniaTh KOHMIUKTHI.

K konHmy oOyueHus B 9 KJjacce mpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMCHUM:

WCIIOJIb30BaTh MOHATHS: CUCTEMA OTCYETA, MAaTEPUAIbHAS TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBHKCHUS, nedopmarus (ympyras, TJIACTHYECKas ), TpEHue,
[EHTPOCTPEMHUTEIPHOE YCKOPEHHE, HEBECOMOCTh U IEPErpy3Kd, IEHTP TAKECTH, abCOIIOTHO
TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPAOTO Teia, paBHOBECUE, MEXaHUYECKUE KOJICOaHUs U BOJIHBI,
3BYK, HHQPA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIC BOJHBI, IITKajda AJIEKTPOMATHUTHBIX BOJIH,
CBeT, OJM30PYKOCTh U JTaTbHO30PKOCTh, CIIEKTPHI MCITYCKaHHUS M TOTJIONIEHHUS, aibda, Oera- u
raMMa-u3JIy4eHus, U30TOIbI, SIACpHAs SHEPreTUKA;

pasnuyaTh  sBJIICHHS (paBHOMEpPHOE M  HEPaBHOMEpPHOE IMPSMOJIMHEHHOE  JIBH)KCHHE,
PaBHOYCKOPEHHOE IIPSIMOJIMHEMHOE JIBI>KEHHE, CBOOOTHOE TTAZICHUE TEJI, PABHOMEPHOE JIBHIKCHHE
10 OKPY)KHOCTH, B3aMMOJICHCTBHE TEJI, PEaKTHBHOE JBMIKEHHE, KOJIeOATeIhbHOE IBHUKEHUE
(3aTyxaromnye ¥ BEIHYKICHHBIC KOJICOAaHNUs), PE30HAHC, BOJTHOBOE JIBHKEHHUE, OTPAKECHUE 3BYKA,
MPSMOJIMHETHOE PaCIpOCTpaHEHHUE, OTPAKEHUE M IPEIOMIICHHE CBETa, MOJHOE BHYTpPEHHEE
OTpa)KEHUE CBETa, paslioKeHUE OeJoro CBeTa B CIEKTP M CIOKEHHE CIEKTPaJbHBIX I[BETOB,
JICTIEPCHUSl CBETA, €CTECTBEHHAash pPaJMOaKTUBHOCTb, BO3HHKHOBEHHE JIMHEHYATOTO CIEKTpa
W3JIy4YCHHS) 110 ONMMCAHUIO UX XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX
JaHHOE (PU3HYECKOE SBJICHHCE,

pacrno3HaBaTh MPOSIBIICHUE U3YUYCHHBIX (DU3MUECKUX SBIICHUH B OKPYXKAIOIIEM MUPE (B TOM YHCIIC
(du3HYecKue SIBICHUS B MMPUPOJIC: IPHIIMBBI M OTJIMBBI, IBMKCHHE TIaHeT COJIHEYHON CHCTEMBI,
PEAKTUBHOE JBH)KEHUE KUBBIX OPraHW3MOB, BOCHPHUSATHUE 3BYKOB JKMBOTHBIMH, 3€MJICTPSICEHUE,
ceificMHYecKre BOJIHBI, IlyHAMH, 3XO0, I[BETa TeJ, ONTUYECKUE SIBICHUS B IPUPOJIE, OMOIOTHIECKOE
JNEUCTBUE BUAUMOTO, YJIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO M3TyUYEHUM, €CTeCTBEHHBIN
pPaZIMOaKTUBHBIN (POH, KOCMUYECKUE JIYUH, PAIMOAKTUBHOE U3ITyUYE€HHUE TMPUPOTHBIX MHUHEPAJIOB,
JIEUCTBUE PpATUOAKTUBHBIX U3JIYYCHUH HA OpPraHU3M 4YeJOBEKa), MPH ITOM MEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B Y4eOHYI0, BBIIEATh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (DU3MUECKHUX
SIBIICHHI,

OTHUCHIBATh U3YUCHHBIC CBOMCTBA TE U (PU3NUYECKUE SIBIICHUS, UCTIONB3Ys (U3HUECKUE BETUUMHBI
(cpemHsis W MrHOBEHHas CKOPOCTh Tela TMpPH HEPaBHOMEPHOM JIBIKEHUH, YCKOpPEHHE,
MepEMEILICHUE, MTYTh, YTII0Basi CKOPOCTh, CUJIa TPEHUS, CHJIA YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE
CBOOOMHOTO TAaJeHUSA, BEC Tela, HUMITYJbC Tella, UMIYJIbC CHUJIBI, MeXaHW4eckas pabora u
MOIIHOCTb, TOTEHIIMAJIbHAS SHEPT U TEJA, OIHSITOr0 Ha/l TOBEPXHOCTHIO 3€MJIU, MIOTEHI[MATIbHAS
DHEPrusl CKATOU NMPYKUHBI, KHHETUYECKasl HEPTHUsl, MOJIHASI MEXaHUUYECKasl dHEPTHUsl, IEPUOI U
4acTOTa KOJIeOaHH, JJIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTH CBETA, ITOKA3aTelb
MPETOMIICHUS CPEJIBI), TIPU OMTMCAHUH TPABUIILHO TPAKTOBATH (PU3UYECKHUI CMBICIT UCTIONB3YEMBIX
BEITMYMH, 0003HAYEHUS U €IUHUIIB (U3UUYECKUX BEIIMYUH, HAXOIUTHh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYI0 BEIMYMHY C APYTMMU BEIMYMHAMHU, CTPOUTH TpapuKd H3yYEHHBIX
3aBUCUMOCTEHN (PM3UYECKUX BEIIMUNH;

XapaKTepU30BaTh CBOMCTBA Tell, (pU3NUECKHe IBICHUS M TIPOIECCHI, UCTIONB3YS 3aKOH COXPaHEHUS
SHEPruM, 3aKOH BCEMUPHOTO TATOTEHHUS, MPUHIUII CYNEPIO3UIUU  CUJI, MPUHIHUII
oTHOcUTeNbHOCTH ["anunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS UMITYJIbCa, 3aKOHBI OTPAKEHUS
W TPEJIOMJICHHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsiJOBOTO M MAaCCOBOrO YHMCEN NPHU SJIEPHBIX



peakiusix, TMpU JTOM JaBaThb CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alUCBIBATh €ro
MaTeMaTHYECKOE BBIPAKECHUE;

OOBSACHATH (PU3MYECKUE IPOLIECCHl U CBOWCTBA Tell, B TOM YHUCJIE€ M B KOHTEKCTE CHUTyaluil
MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBISATH NMPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
00BSICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpPOM Ha 2—3 M3YYEHHBIX CBOWMCTBA (PU3MUECKHUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTh pacyE€THbIE 3a/1a4U (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHMIA), UCII0JIb3YS 3aKOHBI U
dopmybl, cBs3bIBaOmMEe (U3MYECKHE BEIUYMHBL: HAa OCHOBE aHAIM3a YCJIOBHUS 3aJauu
3alUChIBaTh KPaTKOE YCJIOBUE, BBIABISATH HEIOCTAIOIIME WM M30BITOUHBIE JaHHBIE, BHIOUpATh
3aKOHBI W (OPMYIIbI, HEOOXOIMMBIC [UIsl PEIICHHs, MPOBOIUTH PACYETHl M OIEHUBATH
PEATUCTUYHOCTH MOJYYEHHOTO 3HaYEHUS (PU3NYECKON BETUUYHHBI;

pacrio3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH THOMOIIM (U3UYECKHX METOJOB,
UCIIONIb3YSl ONMUCAHHE WCCIEAOBAHUS, BBIICIATH MPOBEPSIEMOE IMPEAINOIOKEHHE, OLEHUBAThH
MpPaBUJILHOCTh TIOpSAJIKA TPOBEJACHUS HWCCICAOBAHMS, J€NaTh BBIBOABL, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOICHUH U OIBITOB;

MPOBOJANTH OMBITHI O HAOMIONEHUIO (U3MUYECKUX SIBICHUN WU (PU3NICCKUX CBOWCTB Te
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXPAaHEHUS SHEPTUU, 3aBHCHUMOCThH MEpHOAa
KOJICOAHUH TPYKUHHOTO MasiTHUKA OT MACChI Tpy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaNbIX KOJeOaHUW, MPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, Pa3lIoKeHHe Oeoro
CBETa B CIIEKTP, U3YUCHHE CBOMCTB M300paXKEHUS B IJIOCKOM 3€pKaje U CBOHCTB M300pakeHUs
npeaMeTa B cOOMparoIiei JTHH3e, HA0MI0ACHNEe CIUIONIHBIX U TUHEHYaThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000py/10BaHUs, OMMCHIBATH X0
OTIBITA U €T0 Pe3yJIbTaThl, POPMYIUPOBATH BHIBOJIBI;

IPOBOAMTH IMpPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX M3MEPEHUMH, OINpeaesssi CpeiHee 3HaueHUe
U3MEpPSIEMO BeTUYMHBI ((POKYCHOE PACCTOSHHE COOMpAIOIIEH JIMH3bI), 0OOCHOBBIBATH BBIOOD
croco6a n3MepeHust (M3MEpUTEITHHOTO TPHOOopa);

MPOBOAMUTH HCCJIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C KCIOIb30BAHHEM MPSMBIX
U3MEpEHMl (3aBUCUMOCTh IIyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBYKEHUU 0€3 HayalbHOU
CKOPOCTH, Mepuo/ia KojieOaHuii MaTeMaTHUeCKOTO MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTiia
OTpaXKEHMsI CBETAa OT yrja MaJeHus M yrjla IpejJoMJIEHUS OT yria MaJeHus): IJIaHUPOBATh
HCCIIEIOBAHKE, CAMOCTOSITENIbHO COOUpaTh YCTAaHOBKY, (PMKCHPOBATH PE3YyJbTAThl MOTYYECHHON
3aBUCUMOCTH (U3NYECKUX BEJIMYUH B BUJIE TAOIUI] U TpadUKOB, 1€7aTh BHIBOJIBI [10 pe3yJIbTaTaM
WCCIICJIOBAHMS,

IPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIMUUH (CpElHsAs CKOPOCTh U YCKOPEHHUE Tela
Py PaBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOIHOTO MaaeHUs, >KECTKOCTh MPYKHUHBI,
KOA(Q(UIMEHT TPEHMsI CKOJIBXKEHHS, MeXaHudeckas paboTa M MOIIHOCTb, YacTOTa U TEPUOJ
KoJie0aHU MaTeMaTHYeCKOT0 U PY>KMHHOTO MassTHUKOB, ONTHYECKAas CHJIa COOUpAIONIeH JTUH3BI,
PaAMoOaKTUBHBIN (DOH): IUIAHUPOBATh U3MEPEHHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATH U3MEPEHMsI, CIIEAYS MPEAT0KEHHON HHCTPYKINH, BBIYUCIIATh 3HAU€HUE BEJTMYUHBI U
AHAJIM3UPOBATH MOJIYUYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHON MOTPEIIHOCTH U3MEPEHMUI;
co0uIr01aTh MpaBuiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YUEHHBIX (QU3MYECKUX MOJIeNel: MaTepuaibHas TOuKa,
a0COIOTHO TBEPAOE TENIO0, TOYSUHBIM HCTOYHUK CBETA, Ty4, TOHKAs JINH34, IIJIaHeTapHas MOJIENb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO Spa;

XapaKTepU30BaTh TMPHUHIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMoOpol Ha WX OMUCAaHUS (B TOM YHCJE: CHOUAOMETp, NAaTUUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHUs, pakKeTa, 3XOJIOT, OYKH, MEepHCKom, (QoToanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), HCNONb3ys 3HAHHUA O CBOWCTBAax (pU3MUECKHUX
SBJICHUN U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMBl M CXEMAaTHYHBIC PHUCYHKH W3YYCHHBIX TEXHUYCCKUX YCTPOMCTB,
WU3MEPUTENbHBIX TPUOOPOB U TEXHOJIOTHUYECKUX MPOLIECCOB MPHU PEHICHUH YU4eOHO-TTPAKTHIECKUX



3ajjay, ONTHYECKUE CXEMbI I OCTPOCHUS M300pakeHUIl B IIOCKOM 3€pKalie U coOuparolei
JIMH3E;

IPUBOAUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) NPaKTUYECKOI'0 HCIOJIb30BaHUS
¢u3nUecKrux 3HAHUH B MOBCEIHEBHOW KHU3HM I 0OeCTIedeHUsl Oe301IaCHOCTH MPHU OOpAaIeHUH C
npubopaMu M TEXHMYECKUMM YCTPOWCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIIOJIEHHS HOPM
HKOJIOTMYECKOTO IMOBEAEHUS B OKPYKAIOILEN CPELE;

OCYILECTBIIATh MOMCK MH(pOpManuu (HU3NYecKoro cojepxanus B VIHTepHeTe, caMOCTOSTENbHO
bopMyIIMpysT TIOMCKOBBIA 3allpoc, HAXOIAUTh IMYTH OMPEICIICHUS TOCTOBEPHOCTH MOYYCHHOM
UH(pOPMAaLMU HA OCHOBE UMEIOIIMXCS 3HAHUHN U JONIOJHUTEIbHBIX UCTOYHUKOB,;

UCTOJIB30BAaTh TPU  BBIOJHEHUHM Y4YEOHBIX 3a/JaHUNl HAYyYHO-TIONMYJSAPHYIO JIMTEPATypy
(bu3n4ecKoro cojlepxaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BiaaeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHus WHGOpPMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HCTOYHMKOB (DU3MUECKOro colepKaHMsl, MyOJIMYHO IPEACTaBIATh PEe3yJbTaThl
HpOGKTHOfI HJIN I/ICCJIGI[OBaTeHLCKOﬁ ACATCIIBHOCTH, IIPU 3TOM TI'PaMOTHO HCIIOJb30BATh
U3y4YeHHBII NOHATUIHBIN anmapar u3y4yaeMmoro pasjena (pU3MKd U CONPOBOXKIATh BBICTYILICHHE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThbI
pecypchl
Pa3jen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAIOLIEro MuUpa
bubnuoreka [{OK
1.1 o - 2
HI3HKE = HayKa O PHpOIe https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHCCICHE BEIITHHbL https://m.edsoo.ru/7£416194
1.3 EcrecTBeHHOHAYUYHBI METO/T TTO3HAHUS 2 1 bubsmorexa [IOK
' Y A https://m.eds0o.ru/7f416194
Uroro no pazaeny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHSA O CTPOCHHMH BeleCTBA
bu6mmoteka IIOK
2.1 CTpoerue peiiecTsa ! https://m.edsoo.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL ) 1 bubmmoreka IIOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
2. A 2
3 rperaTHbIE COCTOSHUS BEIlIeCTBA hitps://m.cdsoo.ru/7416194
Hroro no pazneny 5
Paznen 3. /IBukenune U B3auMo/ieiicTBue Tej
but6mmorekxa [IOK
A M
3 CXAHIICCKOT ABHACHHC 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmmorexa LIOK

https://m.edsoo.ru/7f416194
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bubnunoreka LIOK

33 Crma. Bugst cuit 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
) TeJIaMH, )KUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.2 Jlasenne xKuaKoCTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 ATmocepHoe fapieHHe 6 https:/m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
’ B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznea 5. PaGora n MoHOCTDh. JHEprus
bu6nmorexa LIOK
>1 Pabora u mommoCTe 3 ! https://m.edso0o.ru/7f416194
bubnunorexa LIOK
>-2 Tpocteie mexanmsmel > I https://m.edsoo.ru/7f416194
bubmmoreka IIOK
>3 Mexanuteckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢ppoBbIe
Ne n/m pait Kourposbnbie IIpakTHyeckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 bubmorexa HOK
’ p H https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazpnen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DneKTpuYecKue 3apsaabl. 3apsHKEHHBIE Tela bubnnoreka [JOK
2.1 . 7 1
M UX B3aMMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 20 2 7 hits://m.cdsoo.ru/7f418 1 ce
bu6mmorexa [IOK
2.3 MarHuTHbIE SBJIICHUS 6 1 1.5 hitps:/m.edsoo.ru/7f418 1 ce
bu6mmoreka [JOK
24 IMEKTPOMATHHTHAS HELLYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne ni/m Konrpoabnbsie IIpakTHyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexann4yeckue siBJICHUSA
11 MexaHn4eckoe IBHKCHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' ONHCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 B 2 1
SAUMOAICHCTBHC Tl 0 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 3aKOHBI COXpAHCHH 10 3 https://m.edsoo.ru/7f41ad4a6
Uroro no pazneny 40
Pa3pnen 2. Mexanuveckne KoJie0aHUS U BOJHBI
bubmmoteka [IOK
2.1 Mexanuueckue KoynebaHus 7 3 hitps.//m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2.2 M . 8 1 3
CXBHHHECKHE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTpOMArHuTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJHBI
DJIEKTPOMArHuTHOE TOJIE U bubnuotexa [JOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubmorexa HOK

https://m.edsoo.ru/7f41a4a6
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bu6nmoreka [IOK

4.2 JIuH3BI ¥ onTHYECKHUE TPUOOPHI 6 3 hitps://m.cdsoo.rw/7f41ada6
bu6nmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.rw/7f41ada6
Uroro no pazneny 15
Pazgen S. KBanToBbIe siBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue ¥ norjioneHrne cBeTa arToMoOM 4 1 hits://m.cdsoo.ru/7f41a4a6
bubnnoreka IIOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41ad4a6
bubmuorexa [JOK
>3 #lnepHbie peaxiin 7 ! https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pasnea 6. [loBTopuTenbH0-0000IaI0IM i MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 5 bubnmnorexka HOK
' Kypca ¢u3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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IMPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

1.1

1.2

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611{61"0 06pa30BaHHﬂ

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

pas3iiniaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘ICCKOG SABJICHUC

1.3

1.4

1.5

1.6

pacrno3HaBaTh IpPOSBICHUE H3YUYEHHBIX (PU3MUECKHUX SIBICHUNU B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NUECKUe SBJICHUS B IPUPOJE,
MIPH 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYIO, BBICTIATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

OINUCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIOJIb3Ysl (PU3MYECKHE BEJIUYUHBI, IMPU OMNMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UUYECKUH CMBICH MCIOJIB3YEMbIX BEIUYMH, HX
0003HAaYEHHUsI W E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOJUTh
(GopMysBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIUYHHY C
JIPYTMMH BETMYUHAMU, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEM

(I)I/I3I/ILIGCKI/IX BCINYHNH

XapaKTEPU30BaTh CBONCTBA TeJ, (PU3UUYECKUE SIBJICHUS U TIPOIECCHI,
HCIOJIb3ySl M3YYEHHbIC 3aKOHBI, IMPU HOTOM J1aBaTb CIIOBECHYIO
(hopMyITUpPOBKY 3aKOHa U 3alHUChIBaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMil IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIICICTBEHHBIE CBS3H, CTPOHUTH
oObsicHeHne u3 1 — 2 joruuyeckux maroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (PU3UYECKUX SBICHUH, (U3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONB3Ysl 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (DU3MUECKHE BEJIMYUHBL: HAa OCHOBE
aHaJu3a yCJIOBUS  3aJaud  3alMChIBaTh  KpaTKoe  YyCIOBHE,
MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBI U TMPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIE JaHHBIC, HEOOXOIUMEBIC IS
peuieHuss  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hU3HUECKON BETUIMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPELIUTh MPH TTOMOIIU
(u3MYeCKUX METOAOB, B ONHCAHUM HCCJIEIOBAaHUS BBIIEIATH
MpoBepsieMoe  MpEeArnoyioxkeHue  (rumoresy),  pasiauyarb U
WHTEPIPETUPOBATh IMOJYUYECHHBIN pe3ylbTaT, HAXOAUTh OIIUOKU B

XO0J¢€ OIlbITa, ACJaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

MPOBOJIUTH OTMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
¢bu3nueckux  CBOWCTB  Tei:  (opMyiaHpoBaTh  MPOBEPSIEMbIE
NPENOIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3alIMChIBATh X0/ OIIbITa U (I)OpMyJ'II/IpOBaTB BBIBOJbI

BBIIIOJIHATD NPSAMBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
U POBBIX MPUOOPOB, 3AMKUCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh MCCIIEOBAHUE 3aBUCHMOCTH OJHOH  (PH3UUECKOM
BEJIMYUHBI OT JPYrOM C WCIOIb30BAHUEM MPAMBIX H3MEPEHU,
y4acTBOBaTh B IJIAHUPOBAHUHU YUYEOHOIO MCCIEI0BaHUs, COOMpATh
YCTAHOBKY M BBIIOJHATh WU3MEPEHHUs, CIENys IPEUIOKEHHOMY
IaHy, (UKCHUpOBaTh pE3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTHU
(Gu3MYEeCKUX BETUYMH B BHUJIE MPEAJIOKEHHBIX TaOIMIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANTE KOCBCHHBLIC HN3MCPCHUA q)mnqecxnx BCJIMYHH, CICOYys
HpeﬂHOX(eHHOﬁ HHCTPYKIHHU: IIprU  BBIIIOJIHCHUU H3MepeHHfI
C06I/IpaTI> OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYyI0BAaHUEM

1.14

YKa3bIBaTb IPHUHIOUIIBI )ICfICTBI/ISI HpI/I60pOB N TCXHHUYCCKUX
YCTpOfICTB, XapaKTCPU30BaTb HNPHUHIHIILI ,Z[CﬁCTBPIH HU3YUYCHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX ONMCAHUSA,




1.15

UCTOJB3ysd 3HAHUS O CBOWCTBAaX (DU3MYECKHX SBICHUH H
HE0OXOAMMBbIC (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphbl (HAXOOUTh HHPOPMALUMIO O IPUMEPAX)
MPAaKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMM W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYIKAIOLIEH cpeae

1.16

OCYIIECTBIISATH 0TOOP UCTOYHUKOB HH(pOpPMaLuu B ceTH VIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM U MyTEM CPaBHEHMS PA3TUYHBIX MCTOYHHKOB
BBIJICIATh MH(POPMAIIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WU

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIB30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO ~ JIUTEpaTypy (PU3MYECKOro  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHANIbl, pecypcbl ceth VIHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OPMAIIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

1.18

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHKOB WHGPOpMAUu (HU3HIECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIEHUs O
pe3ysibTatax MPOEKTOB WM YYEOHBIX HCCICAOBAHWUN, TIPU ITOM
IPaMOTHO HCIOJIb30BaTh M3YYEHHBIH MOHSITUWHBIN ammapaTr Kypca

(U3HKH, CONPOBOKIAThH BHICTYIIJIEHUE MPE3eHTALue

1.19

IpU  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB U  HCCIEIOBAaHUM
pacripenieniath 00S3aHHOCTH B TIpyNne B COOTBETCTBUU C
MIOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHWEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD IpyIIbL, BBICTpanuBaTh KOMMYHHMKaTHUBHOE

B3aHMO,Z[ef/'ICTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

1.4

1.5

pas3iiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (bHSH‘ICCKOC SBJICHUC

pacrio3HaBaTh IPOSIBIEHUE H3YUYEHHBIX (HU3UUYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATh

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

OINMCBIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCTONB3yd (pU3MUYecKHe BETUYMHBI, NpPU ONMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYUH,
0003HAaUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYI (HU3UYECKYH0 BEIMYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH Tpa(UKK N3yUdEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UUYECKHE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CUTyalludl MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 5norudeckux ImaroB ¢ MOMOUIbI0 | — 2 M3y4YEeHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIe 3aauu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKUE BEJIWYMHBI: Ha OCHOBE
aHallM3a yCJIOBHUs 3aa4M 3allUChIBATH KPATKOE YCIIOBUE, BBIABIIATH
HE/IOCTATOK JaHHBIX JUI pelleHHs 3a/aud, BhIOUpPATh 3aKOHBI U
(dbopMybl, HeOOXOIUMBIE AJisi €€ pelleHus, MPOBOJUTH Pacu€Thl U
CpaBHUBATh IMOJYYEHHOE 3HaueHHEe (U3NYECKOH BEIMUYUHBI C

U3BECTHBIMU JaHHBIMHU

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA

(bHSI/ILIeCKI/IX MCTOJOB, HCIIOJIB3Yysd  OINMMCAaHUEC HCCICIOBAHUA,




1.9

BBLACIATH HPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIIBHOCTDH

TIOPSIIKA TTPOBEICHHMS CCIICIOBAHUS, JIEIaTh BBIBOIBI

MPOBOJIUTH OTBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nuecKkux  CBOWCTB  Tel:  (OpMyIHpOBaTH  MPOBEPSIEMBIC
MPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY U3  MPEAJIOKCHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] OIbITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYHMH, CPaBHUBATH
pe3ynbTaThl M3MEpPEeHUu ¢ yd4€ToM 3aJaHHOW  aOCONIOTHOU

IIOrp€IIHOCTHU

IPOBOJUTh MCCIEJOBAHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUL U rpadUKoOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ WM3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJI€Qys MNpEMJIOKEHHONM WHCTPYKLMH, U BBIYHUCIATH

3HAa4YCHUC BCIINYNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000py10BaHHEM

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOW HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (DU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTLIC TCXHUYCCKHEC yCTpOfICTBa 1 U3MCPUTCIIbHBIC
HpI/I60pH o CXeMaM 1 CXEMAaTUIHBbIM PUCYHKAM, COCTABJISIThH CXCMbI
QJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIbHBIM W HapaJlJICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBLIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETIEeH

1.16

MPUBOJUTE TpUMEphl (HaXoAWTh HH(MOpPMALKIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM Juid oOecriedeHuss Oe30MacHOCTH TP

O6paH_IeHI/II/I C an60paMH n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,




1.17

COXpPAaHCHUA 3I0pPOBbA U COGJIIOILGHI/IH HOPM 3KOJOTHYCCKOTr0

MOBEICHUS B OKPY KAIOILIEH cpeie

OCYILECTBIIATh NOUCK HMH(pOpMAIMKU (PU3HUECKOrO COAEpKaHHUs B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJTHUTEIbHBIX MCTOYHUKOB BBIENATh MH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIIONb30BaTh TPU BBINOJHEHMM Y4Ye€OHBIX 3aJaHUNA HAy4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJEPIKaHHUA, CIPaBOUYHbBIE
Marepuaibl, pecypcbl cetu HMHTepHer; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHWE YCTHBIC
cooOmieHus, 0000mas uHPOPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpPKAHUS, B TOM YHCJIC ITyOJMYHO TMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MM UCCIIEIOBATEILCKOM NeSTeNbHOCTH, TIPU
9TOM TPaMOTHO MCIIOJIb30BATh W3Yy4YECHHBIM IOHATUHWHBIN amnmapar

Kypca (1)I/I3I/IKI/I, COIIPOBOXKAATh BBICTYIIJICHUC npe3eHTauHeI71

IIPY BBINOJIHEHUN Y4€OHBIX IPOEKTOB U UCCIIEIOBAaHUHN (PU3HUECKUX
MIPOLIECCOB pacIpesiesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIEIWTHh 3a BBIIIOJIHEHUEM IUIAHA
JNEUCTBUM UM KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIaJ] B JESATEIBHOCTb TPYIIIbl, BHICTPAaUBaTh
KOMMYHHMKAaTUBHOE  B3aUMOJEWCTBUE, MPOSBIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTO 00111ero 06pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAaHHOC (i)I/I?)I/I'—IeCKOG SIBJICHUEC

1.3

pacrio3HaBaTb IPOABJICHUC H3YUYCHHBIX (1)I/ISI/I'-IeCKHX SIBJICHUN B

OKpYyZKaromeM MUpe, B TOM YUCIIC (bl/ISI/II-IeCKI/IC SBJICHUA B IPUPOAC,




1.4

1.5

MIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UYECCKUX SIBICHUI

OMMCHIBATh HM3yUEHHBIE CBOICTBa Ted M (pu3HUecKue sBICHUS,
UCTONB3yd (pU3MUYECKHe BEMUYMHBI, NpPU OMHMCAHUH TPABHILHO
TPakTOBaThb  (DU3MYECKUN  CMBICI  MCIOJNB3YEMbIX  BEJIMYUH,
0003HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOAUTh
(GbopMyInbl, CBS3bIBAIONIME JaHHYI (U3UYECKYI0 BEIHYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCJIIMYHH

XapaKkTepu3oBaTh CBOMCTBa TECII, (1)I/IBI/I‘I€CKI/I€ SABJICHUA U ITPOLECCHI,
HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JAaBaTb CJIOBCCHYIO
(1)OpMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PM3MUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBIIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYecKUx LAaroB C MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bU3NYEeCKUX SBICHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacuéTHble 3a7auu (omuparoniyecs Ha cucreMy u3 2 — 3
ypaBHEHHUI), WCIONB3ysl 3aKOHBI © (OPMYJIBI, CBS3BIBAIOLINC
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
3aMUCBhIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WU
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U POPMYITBI, HEOOXOIMMbIE
JUTSL PEIICHUs], POBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUCHHOTO 3HAUCHUA (I)I/I3I/I‘ICCKOI\/’I BCIIMYNHBI

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPU IMMOMOIIA
(1)I/ISI/I‘IGCKI/IX MCTOIAO0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0OBAaHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPAAKA
IMPOBCACHHA HCCICAOBAaHWA, [OCJIIAaTb BBIBOABLI, HWHTCPIIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 " ONBITOB

MPOBOJMUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SBICHUN WU
(bU3MYECKUX CBOMCTB Tell: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYI0BaHMS, OMUCHIBATH XOJ] OIBITA U €r0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.12

NPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPSAMBIX H3MEpPEHU,
OIpeIeTIsisl CpeHee 3HaueHHe H3MepseMoil BenuuuHbl ((pokycHoe
paccrosiHie coOMparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TNIAHUPOBAThH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(bI/IKOB, ACJIaTh BBIBOJAKI 110 PE3YyJIbTaTaM UCCIICAOBaHNA

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHs  (PU3MYECKHX  BEJIUYHUH:
IUIAHUPOBATh ~ WM3MEPEHUs,  CcOOMpaTh  IKCIECPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATh W3MEPEHHMs, CIeAys MPeIOKEHHON
WHCTPYKUMHU, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJyYEHHbIE PE3yJlbTaTbl C YUYETOM 3aJaHHOM MOTPEUIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000pYyI0BAHUEM

pa3nuyaTtbh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (DU3NYECKUX MOJETICH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH
HMCTOYHMK CBETA, Jyd, TOHKAas JIMH3a, IUIaHETapHas MOJEIb aToMma,

HYKIIOHHAs MOACIIb aTOMHOTI'O Apa

XapakTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (IU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJIOTMYECKHUX MPOIECCOB MPU PEIICHUN y4eOHO-ITPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHU S U300paKEeHUH B IIJIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKIO O MpUMeEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM JUId oOecriedeHuss Oe30MacHOCTH TP

O6paH_IeHI/II/I C npn60paMH n  TCXHHYCCKHUMHU YCTpOﬁCTBaMH,




1.18

1.19

1.20

1.21

COXpPAaHCHUA 3I0pPOBbA U COGJIIO,ZLGHI/IH HOPM 3KOJOTHYCCKOTr0

MOBEICHUS B OKPY KAIOILIEH cpeie

OCYIIECTBIISITh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIIHPYSI TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEICHUS JOCTOBEPHOCTH  IOJIYYEHHOMN
nH(OpMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW W JIOTIOJHUTEIHHBIX

HCTOYHHKOB

UCIOJb30BaTh IPU BBINOJIHEHUM Y4eOHBIX 3aJaHUil Hay4dHO-
MOTYJIIPHYIO JINTEPaTypy (PU3HUECKOTO COJEpKaHUs, CIIPABOYHBIC
MaTepuaibl, pecypcsl cetdh VIHTepHeT; BiaaeTh HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITUH U3 OTHOM

3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJiepKaHusl, MyOJIUYHO MPEJICTABIATh PE3YJIbTAaThl IPOESKTHON WU
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3YYEHHBIH TOHSATUIHBIA ammapar u3y4aeMoro
paznena (U3MKKH U COMPOBOXKAATH BHICTYIUICHHE IPE3EHTAlUeH C

y‘IéTOM 0COOEHHOCTEH AyJUTOPpUU CBEPCTHUKOB

IIPpH BBIITIOJIHCHUHA y‘~IC6HI>IX IMPOCKTOB U I/ICCJIGI[OBaHI/IfI q)HSI/IIIeCKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B rpynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadYaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, AaICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTHL TIPYIIIBI, BBICTPAHNBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

pasaeJia 3JIEMEHTA
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

1.1

duszuka — Hayka O NpUpoAE. SIBIeHUS NPUPOIBIL.
Qusnuyeckue SABICHUS: MEXAaHUYECKHE, TEIIOBbIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBECTOBBIC, 3BYKOBLIC

1.2

®dusnyeckue BenuuuHbl. M3mepeHue (uzHuecKux
BenmuunH. ®usnyeckue mnpubopsl.  IlorpemrHocTs

n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBI METO/ MMO3HAHMSA: HAOIIOACHUE,
IIOCTAaHOBKA Hay4YHOT'O BOIPOCA, BBIABH)KECHHUE TUIIOTES,
HKCIIEPUMEHT IO IPOBEPKE THUIIOTE3, OOBSICHEHUE

Ha0II01aEMOT0 SIBIIEHUS
Onucanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH

[TpakTuyeckue pabOTHI:

HiHPar##Hl3Mepenre pacCTOSTHUN.
#H##Par###3meperne o0bEMa KUIKOCTH U TBEPIOTO
Tena.

#HHHPar###Onpeenenre pa3MepoB MajbIX TeJ.
#H#HParf##l13Mepenne TemmepaTypel P TIOMOILU

KUJKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATy bl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELLIECTBA

2.1

#H#HPar###CTpoeHne BelIeCTBA: aTOMBI M MOJIEKYJIHI,
ux pasMmepbl. ONBITHI, TOKA3bIBAIOUINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#H##Par#Ht]IBokeane  dactury  BemiectBa.  CBS3b
CKOPOCTH JABW)KCHHUS 4YACTHII C TEMIIepaTypou.

BpoyHnoBckoe nBuxkenue, mupdysus

2.3

B3aHMO}IeﬁCTBHe YaCTHUILl BEIICCTBA: IPUTAKCHUC U

OTTAJIKUBAHHUC




Hi#HPar### ArperaTHole COCTOSIHUSI BEILIECTBA:

CTPOCHHE rasos, JKHIKOCTEH H TBEPIBIX
24 (KpucTauIMyecKux)  Tel.  B3auMocBsizb  Mexay
CBOMCTBAaMHM  BEIIECTB B  Pa3HBIX  arperaTHhIX
COCTOSIHUSIX U UX ATOMHO-MOJIEKYJISIPHBIM CTPOSHUEM
2.5 OCO0OEeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue paboTHI:
#H##Par###Onenka quaMerpa aToMma METOJIOM PSIOB (C
UCIoJIb30BaHueM ¢Gotorpaduii).
2.6 H#AHPar###ONBITEL 110 HAOMIOAEHUIO  TEIUIOBOTO

pacIIMpEeHHUs Ta30B.
HHHPar###ONbITEl 110 OOHAPYKEHHUIO JEHCTBHS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHHYECKOE IBIIKEHUE. PaBHOMepHOE i
' HEPaBHOMEPHOE JIBIKCHHE
#i##HParfi##Cropoctb.  CpenHsisl  CKOpPOCTh  IpuU
3.2 HEPaBHOMEPHOM JABM)XEHHUU. Pacuér myTu u BpeMeHUu
IIBIDKEHUSA
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
33 TeJ KaK MpUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mmepa HHEpTHOCTH Teja
34 #H##HPar###l InotHOCTE BemiecTBa. CBsA3b IIOTHOCTH C
' KOJIMUYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BellecTBa
35 Cuna Kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cunbl
' MTOMOIIIBIO JUHAMOMETpPA
37 #H##HPar### IBnenne TAroTreHusa U cuia Tsokectd. Cuna
' TSKECTH Ha JpYrux IiaHerax. Bec Tema. HeBecomocTh
18 Cuna tpenusi. TpeHHE CKONBKCHHUS U TPEHHE TOKOSI.
' Tpenue B Ipupoje U TEXHUKE
3.9 H##HPar###CrioxkeHue Ccuil, HaNpaBJICHHBIX IO OJHOM
' npsMoii. PaBHoIeCTBYIOIIAs CHIT
3.10 [TpakTideckue paboThI:




3.11

3.12

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUECKOTO
aBToMOOWIIT M Tak pganee). OmnpenencHue cpenHein
CKOPOCTH CKOJIbXEHHMA Opycka WIM IIapuka 110
HAKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEépROoro  Tema.  OmbITHl,  JEMOHCTPHPYOIUE
3aBUCUMOCTh PaCTsDKEHUs (nedopMarvin) mpyKUHbI OT
HOPUIOKEHHON cuibl. ONBITHL, JAEMOHCTPHUPYIOLIUE
3aBHCHMOCTb CHJIbI TPEHMSI CKOJIbKEHMSI OT BEca Tela U

XapakTepa COImpuKacCarInuxcs HOBerHOCTeﬁ

dusnuecKue ABICHUS B IPUPOJE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texnudeckue YCTpOﬁCTBaZ JAUHAMOMETDP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

[aBnenue TBEpmoro tena. CrnocoObl yMEHBIIEHUS U
YBEJIMYEHUS J1aBICHUS
[aBnenue ras3a. 3aBUCHUMOCTb JaBJIEHHMS rasa oOT

00BEMa, TeMIieparypbl

4.3

4.4

4.5

4.6

4.7

Hepeﬂal{a JaBJICHHUA TBépI[BIMI/I TCJIaMU, XUAKOCTAMHU U

razam. 3akoH Ilackams. IIlHeBMaTHUeCKHE MAIIIMHEI

3aBUCUMOCTh  JIaBJE€HUS JKMJIKOCTH OT TIyOHHBI.
I'unpocraTuueckuii  mapajokc. CooOmaromuecs

COCyIHbI. FI/II[paBJ'II/I"IeCKI/Ie MCXaHU3MBI

Atmochepa 3emnn u aTMocdepHOe aBICHHE.
[IpyuuynHBl  CymiecTBOBaHHUS BO3AYIIHOM  00OJOUYKH
3emun. OnpiT Toppuuennu. 3aBUCUMOCTh
aTMOC(EpPHOT0 JABJICHHUS OT BBICOTHI HAJ YpPOBHEM
MOpst

Nsmepenne armochepHoro masieHus. [Ipubopsr st
U3MepeHus aTMOC(HEPHOTO AaBIICHUS

JlelicTBUE KUIAKOCTH W ra3a Ha IOIPYKEHHOE B HUX
Teno. BreiTamkuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena




4.8

[InmaBanue Ten. Bo3ayxoriaBanue

4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBUCHMMOCTH Beca Tejla B BOJie OT
00béMa TOTpYXEHHOW B IKHIKOCTH 4YacTH Tela.
OnpeneneHre BBHITAIKUBAIOLIEH CHUJIIbI, JEUCTBYIOIICH
Ha TeJo, MOrpykéHHoe B KuAkocTb. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIIEH
Ha TEJI0 B JKUIAKOCTU, OT Macchl Tella. OIBITHI,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb  BBITAJIKHUBAIOIICH
CUJIbI, IEHCTBYIOIIEN Ha TEJIO B KUJKOCTH, OT 00bEMA
MOTPY>KEHHOM B JKMJAKOCTh YAaCTH TE€JIa U OT MJIOTHOCTH
)kuakoctd.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYMpPOBAaHME JIOJKM W  OmpeneneHue  eé

rPy30MO0ABEMHOCTH

4.10

du3nyeckue SABJICHUSA B npupoac: BINAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHu3Mm,

IJIaBaHUE PhIO

4.11

Texaudeckue ycTpoiicTBa: COOOLIAIONINECS COCY/BL,
YCTPOHCTBO BOJOIPOBOJA, T'MJPABIMYECKUI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, OPIIHEBON HAcCoC,

apeomeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHuueckas MOIIHOCTh

53 [Ipocthie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS

' mI0ckoCTh. [IpaBuiio paBHOBECHUS pblyara

5.4 [TpumeHeHue paBuia PaBHOBECHUS pbldyara K OJI0OKy
«3omoroe  mpaBwio»  MexaHuku. Koapduument

5.5 MHOJIE3HOT'O JEeUCTBUS MEXaHHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHImanpHast SHEPrUM TeJa, MOJHIATOrO HaJl 3eMIEN

5.7 Kunernueckas sneprus

53 [TonHas mexanwdeckas YHEprus. 3aKOH U3MEHECHHS U

COXPAaHCHUMA MEXaHH4YeCKOH OHEPIrun




59

5.10

[TpakTuyeckue paboOTHI:

#H##Par###Onpenenenre paboOThl CUJIBI TPEHHS TIPU
PaBHOMEPHOM JIBM)KEHUU Te€jJa IO T'OPU30HTAIbHOU
noBepxHOCTU. [ccnenoBanue ycnoBHN paBHOBECHUS
ppiuara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

HSy‘ICHI/Ie 3dKOHa COXpAaHCHHA MeXaHHYeCKOM OHEPIrun

dusnyeckue SBICHHSI B npupoac: pbHaru B TECJIC

YCJIOBCKAa

5.11

8 KJIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckue yCTpOMCTBA: pblUar, IOABUKHBIA U
HEMOJIBWKHBIN OJIOKU, HAKJIIOHHAS TJIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

TEIUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHbIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
MoJsieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYJI}IpHOKHHeTI/I‘ICCKOﬁ TeOpHUn

Monenu  TBEPAOro, IKUAKOIO M Trazo00pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHble

TCJ1a

OOBsicHEeHHE CBOICTB I'a30B, )KUAKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIAPHOKMHETUYECKOU

TEeOpUn
CMmaunBaHUe U KallWJISIPHBIE SIBJICHUS

TennoBoe pacmIMpeHne U cKaTue

6.6

Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O IBUXXCEHUA YaCTHUI]




BnyTtpeHHsAs JHEPIuUsl. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPruu: TEIIonepeaadya U COBEPIICHUE
paboThI
63 Bunsl TEIJIONepeaun: TEIJIONPOBOJHOCTb,
' KOHBEKLHUS, N3JITy4YCHUE
KommuectBo  TemnoTel.  YaenbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTo OanaHca
611 [InaBieHne M  OTBEpPAEBAHME  KPUCTAJUIMUECKUX
' BELLECTB. Y eNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyPbl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUs
[Tpunnuner  pabotel  TemioBbix aurarened  KIIJI
6.15 TEIJIOBOTO JABHUTAaTelNsA. TeIlIOBEIE NBUTAaTEIN U 3alllUTa
OKPYXaroIIel Cpeabl
616 3aKOH COXpaHEHWs M TMpEeBpallleHuss HHEPruu B
' TEIUIOBBIX Ipolieccax
[TpakTudeckue paboOThI:
HHHPar###ONBITEL 110 OOHAPY)KEHUIO JIEUCTBUS CHUJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
HAHParf##ONBITBL  TI0  BBIPAILIMBAHUIO KPUCTAJIOB
6.17 IIOBAPEHHOM COJIM WK caxapa.

HH#HPar###OneITel 10 HAONIONEHHIO  TEIJIOBOTO
pacIIMpeHus Ta30B, )KUJIKOCTEN U TBEPJIBIX TEI.
H#HPar#H#Onpenenenue 1aBaeHNs Bo3lyXa B OaiioHe

HINPHIIA.




HH#HPar###ONBITB, NEMOHCTPUPYIOLIME 3aBUCUMOCTh
JABJICHUSI BO3[yXa OT ero oO0bEéMa M HaArpeBaHUsS WU
OXJIKICHHUSI.

#i#Par## IpoBepka TUIIOTE3bI JTMHEUHON
3aBUCHMOCTH  JITUHBI ~ CTOJNOWKA  JKHJIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIlepaTyphl.
###Par###Habmonenne  M3MEHEHUsT  BHYTPCHHEH
SHEPTUM TeJla B pe3yJibTaTe TEeIionepesadyn u paboThl
BHEILIHUX CHIIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOJBI.
#HHHPar###Onpenenenne KOJINYECTBA TETLJIOTHI,
MOJIy4YEHHOTO BOJIOM TIPH TEIJIOOOMEHE C HArpeThiM
METATMYECKUM LUTUHAPOM.

H#HHPar##H#Onpenenene  yJIelabHOM — TEIUIOEMKOCTH
BEIIIECTBA.

#Hi#HPar###lccnenoBanue npoiecca UCIapeHus.
#HH##Par##HOnpeneneHrie OTHOCUTEIBHONW BJIAXKHOCTH
BO3/IyXa.

#HHPar###Onpenenenne YIETbHOU TETIOTHI

IJIaBJICHUS JIbAA.

6.18

6.19

dusnueckue SBICHHUS B MNPHUPOJE: TOBEPXHOCTHOE
HaTsDKEHHE W KalWUIAPHBIE SBICHHUS B TPUPOAE,
KPHUCTAJTBI B IPUpOJIE, n3nyuenue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHEC, CHECIa.

TexHnueckne yCTpOMCTBA: KaNWUIAPBIL, IPUMEPHI
MCIIOJIb30BaHUs KPUCTAJIJIOB, KUAKOCTHBIN TEPMOMETD,
JMaT4YUK TeMIepaTyphl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, TICUXPOMETp, MapoBasi TypOHHA,

ABUTATCJ]Ib BHYTPCHHETO CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3JICKTpI/I3aL[I/I}I TECII. I[Ba poaa 3JICKTPUICCKUX 3apsa10B




B3aumMopeiictBue 3apspkeHHBIX Tel. 3akoH KyioHa

7.2 (3aBUCUMOCTBH CHJIbI B3aMMOJICHCTBHS 3apsHKCHHBIX TEI
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TeJIaMu)
DJIEKTPUYECKOE noJe. Hanpsioxkéanocts

7.3 ajeKkTpuueckoro moss. IlpuHunun — cymnepro3unuu
AIIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu »snekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpudeckuit 3apsaa. Ctpoenue aroma. [IpoBonHuku
U JUDJIEKTPUKU

7.5 3aKOH COXpaHEHHMS JIEKTPUUECKOTro 3apsiia

6 DNeKTpUYecKuii  TOK.  YCJIOBHS  CyIIECTBOBaHUS

' AIEKTPUYECKOT0 TOKa. MICTOYHMKM MOCTOSTHHOTO TOKA
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTSX U razax

. Onektpuueckas uenb. Cuna TOKa. DIEKTPUUYECKOE

' HaIpsHKEHUe
=9 CornpoTuBieHne MPOBOJIHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEIIECTBA

7.10 3axon OMa aJ1s yyacTKa Lenu

1 [TocnenoBarenbHOe W THapalieIbHOE COEIMHEHHUE

' MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyinst — Jlenna

13 DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM

' sHepruu B ObITy. KopoTkoe 3aMbIkanne
[TocTostHHBIE MarHUTHI. B3anmoelicTBre MOCTOSTHHBIX

7.14
MarHuTOB

715 MarnutHoe mnosne. MarHutHoe mojie 3eMiIM U €ro

' 3Ha4Y€HHE IS )KU3HU Ha 3emiie

.y OneiT Opcrega. MarHuTHoe TmoJie 3JIEKTPUUYECKOTO

TOKa. HpI/IMCHCHI/IC QJICKTPOMArHuTOB B TECXHHUKE




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEb TOCTOSIHHOTO TOKa. VMcronbs3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOWCTBAX U Ha

TpaHCIIOpTe

OnbiTel  @apajned. SBieHue  AJIEKTPOMArHUTHOU

uaaykuuu. [Ipasuno Jlenna

DJeKTporeHepaTop. CrniocoOsl MOJIy4YEHUS
AIIEKTPUYECKOM  DHEpPruH.  DJIEKTPOCTaHIMH  Ha

BO300HOBJISIEMBIX UCTOYHUKAX SHECPrun

[TpakTuyeckune pabOTHI:

OMnBITHI 10 HAOTIOICHUIO YJIEKTPU3AIIUHU TEJT MHIYKIIUEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JEMCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOJTHUKY U JUIJICKTPUKH.

COopka u mpoBepka pabOTHI SJIEKTPUUECKOU IEMU
MOCTOSTHHOTO TOKA.

H3mepenue u peryIupoBaHuEe CHITbI TOKA.

V3mepenue u peryaupoBaHue HAMPSHKCHUSI.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, HWAYIIETO
4yepe3 pe3UCTOp, OT CONPOTHBIEHHS pE3NCTOpa M
HANPSDKEHUS Ha PEe3UCTOpe.

OmnbITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHUMOCTH
AJIEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIAIH ITOTICPEYHOT0 CEUCHUS U MaTepuaa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNEOBATEIbHOM COEAMHEHUU [BYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHEHUU pe3uctopoB. OmpeneneHue pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIETO Yepe3 PpPe3nucTop.
OmnpeneneHre MOIIHOCTH  AJEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. HUccnenoBanue
3aBHCHMOCTH CHJIBI TOKQ, UAYIIETO Yepe3 JaMIIOUKy, OT

HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpesarens.




Uccnenosanue MarHUTHOTO B3aUMOJICUCTBUS
ITOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOro MoJIs
MOCTOSIHHBIX MAarHUTOB NpH HUX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeUCTBUS 3IEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHPYIOLINE 3aBUCUMOCTh CHUJIBI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBJIeHHs Toka B Karymke. M3ydenwue
JIEUCTBUSI MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
Konctpynpoanue u U3y4yeHUe paboThI
BIIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OmNBITBI  TIO
HCCJIEIOBAHUIO SIBJICHUSI 3JIEKTPOMArHUTHOM
WHIYKUWUW: HCCIEAOBAHUE WM3MEHEHUU 3HA4YeHUs U

HaIlpaBJICHHUA UHAYKIIHOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKUE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKHUBBIX
7.21 OpraHU3MOB, MArHUTHOE MoJie 3eMiu, Apei( MOI0CoB,
POJIb MAarHUTHOTO TOJIS JIJIS1 )KU3HU Ha 3emiie, TIOJIIPHOE

CHUSIHUEC

TexHu4eckue yCcTpOMCTBA: IEKTPOCKOI, aMIIEpMETp,
BOJIBTMETP, PEOCTAT, CYETUHUK NIEKTPUIECKON SHEPIHH,

SJICKTPOOCBECTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

7.22
AIIEKTPOIPUOOPHI (mpuMepsl), NEKTPUYECKUE
NPEJOXPAHUTEIH, SJIEKTPOMATrHUT, SJEKTPOJIBUTATEID
MOCTOSTHHOTO TOKa, TeHEPaTOp TOCTOSTHHOTO TOKA
9 KJIACC
Kon Kon
[IpoBepsieMble 7IEMEHTHI COJIEPIKAHUS
pasznena 3IIEMEHTa

8 MEXAHUWYECKUE SBJIEHUA



Mexannueckoe JABWXKEHHE. MarepuaibHas TOYKA.

51 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKECHUS
8.3 PaBHOMepHOE NPAMOJIMHENHOE ABUKEHHUE
#H##Par##HtHepaBHoMepHOE MPAMOJIMHEHHOE
8.4 nBrxkeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTh TeJla pu
HEPaBHOMEPHOM JBUKEHHUU
g5 Yckopenue.  PaBHOyCKOpeHHOE — MpsIMOJIMHEHHOE
' JIBIDKEHUE
8.6 #H##Par###CBoOoqHOEe manenne. OneITh! [ anunes
HiHPar###PaBHOMEpHOE IBUKEHUE IO OKPYKHOCTH.
8.7 [Tepuon u gactota oOpamenus. JluneliHas u yriosas
ckopoctH. LleHTpocTpeMuTenbHOE yCKOPEHUE
8.8 ITepsbriii 3akoH HeroTOoHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akoH HeroToHa
8.11 H#HPar##H#] [pyHIMI Cyneprno3uluu CUIl
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #H#HParfi##Cuna TpeHMsl: CUila TPEHHsI CKOJIbKEHUS,
. CUJIa TPEHUSI MIOKOsI, IPYTUE BUJIbI TPEHUS
214 #HHParfi##Cuila  TSDKECTM M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEeHUe CBOOOIHOTO MaJIeHUs
%15 JBuxenne mimaHer Bokpyr Comnua.  Ilepsas
' KOCMHUYECKasi CKopocTb. HeBecoMoCTh U meperpys3ku
S 16 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
%17 #Hi#HParf##PaBHOBecue TBEPIOTO TeNa ¢ 3aKPEIUIEHHON
' OCBbI0 BpameHuss. MomeHT cuisl. LlenTp Tsokectn
8.18 Nmnynbce Tena. M3menenne nmmnynbca. UIMImynbe cuiibt
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 Hi#HPar##PeakTHBHOE IBIKEHHUE
8.21 Mexannyeckasi paboTa ¥ MOILITHOCTb




8.22

8.23

Pabota cun TsKecTH, ynpyroctd, TpeHus. CBs3b
SHEPTUH U PadOTHI

IToTennmanbHast SHEprusa TC€ja, MNOAHATOrO Han

MOBEPXHOCTHIO 3eMJIU

8.24

IToTeHumanpHas YHEPrUs CKATOU NPy KUHBI

8.25

8.26

8.27

#i##HParfi##Kunernueckas  sHeprus. Teopema o

KMHETUYECKOM SHEPTruu
HH##Par##H#3aKkoH COXpaHEHUSI MEXaHUYECKOM YHEPTUHI

[TpakTuyeckne paboOTHI:

OmnpeneneHne CpeTHE CKOPOCTU CKOJIBXKEHHS OpycKa
WIA JIBWKCHUS [IapUKa MO HAKIOHHON IUIOCKOCTH.
Omnpenenenre yCKOpEHUs Tesa MpH paBHOYCKOPEHHOM
JBYO)KEHUU 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH IyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBWKCHWH  0e3  HadaIbHOU
CKOpOCTH.

[TpoBepka THIOTE3BI: €CIHM TPU PABHOYCKOPEHHOM
JBY)KCHUU 0€3 HAYaJIbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHLITBI TpEeHUs
CKOJIbXKEHHUS OT CHJIBl HOPMAJIBHOTO JIaBJICHHS.
Ormnpenenennie kod(PhUIMEHTa TPEHHUS CKOJBXKECHHUS.
Omnpenenenne >xEcTKocTH NpyXuHbL. OmnpeneneHue
paboThI CHJIBI TPEHHS NPH PaBHOMEPHOM IBIKEHHH
TeJa Mo TOPU30HTANIBHOM MmoBepxHOCTH. OmpeneneHne
paboTBl CWIJIBI YNPYTOCTH TpU TMOABEME Tpy3a C
UCMOJIb30BAHUEM  HENOJBI)KHOTO U TOABHIKHOTO

OJIOKOB

8.28

dusndeckue SIBICHUS B Opupoac: IprUIMBBI U OTJIIUBEI,
JABMKCHUC INIIIAHCT Conaeynoi CUCTCMBbI, PCAKTUBHOC

JABVIKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpPOWMCTBA: COUAOMETpP, JIaTYUKHU

MMOJIOKCHHA, PACCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI
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9.1

KonebarensHoe JIIBUKEHUE. OCHOBHEIE
XapaKTEPUCTHKH  KoJcOaHWii: MEpHoja, dacToTa,

aMIUTATY 2

9.2

MaremMatnueckuii M IPYKUHHBIA  MasTHUKH.
IIpeBpamienye  sHepruM  Opu  KoJebaTeIbHOM

IBIDKCHUN

9.3

94

9.5

3aryxatomue KosnebaHus. BelHyKaeHHBIE KOJIeOaHMs.

Pe3onanc

Mexaandeckue BoOdHBL. (CBOHCTBA MEXaHUYECKUX
BOoiH. IIpomosnbHble M momnepeyHsle BOJIHBL. JlIMHA
BOJHBEI W CKOpPOCTh e€  pacrnpocTpaHCHHUS.
Mexanudeckre BOJHBI B TBEPJOM TeJle, CEHCMUYECKUE

BOJIHBI

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpaxkeHUE 3ByKa

9.6

Wu¢pa3Byk u yapTpa3Byk

9.7

[TpakTryeckue paboOTHI:

Ompenenenne 4YacTOTBl M Iepuoja  KojeOaHWi
MaTeMaTU4eCKOr0 MasTHHKA.

Ompenenenne 4YacTOTBl M Iepuoja  KojeOaHWi
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH TepuoAa KojeOaHH
MOJIBEIICHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TepuoAa KojeOaHH
NpY>KUHHOTO MasTHHKa OT Macchl rpysa. [IpoBepka
HE3aBHCUMOCTH  TIepHoja  KoiebaHuil  Tpysa,
MOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
npyKuHbl.  V3MepeHHe  yCKOpEeHHsi CBOOOIHOTO

naJicHus

9.8

du3nueckue SABJICHUS B IpHUpOAC: BOCIIPHUATHUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, ceiicMUUYecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHuueckue yCTpOMCTBA: 3XOJIOT, MCIIOJIb30BaHUE

YIIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI




10.1

10.2

10.3

DJIEKTPOMArHUTHOE MOoJjI€. DJIEKTPOMAarHUTHBIE BOJIHBI.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
[IIkana 37eKTpOMArHUTHBIX BOJIH

DrexTpoMarHuTHas npupoza cBera. CKOpocTh CBeTa.

BonHoBrIe cBOMCTBA cBETA

10.4

[TpakTuyeckue paboOTHI:
M3ydyeHne CBOMCTB 3JCKTPOMATHUTHBIX BOJH C

MOMOIIBI0 MOOMIIBHOTO TeseoHa

10.5

dusnyeckue SBICHHUS B TPHPOJEC: OUOIOTHYECKOE
NEeHCTBHE  BHJIMMOTO,  yJIbTpaduOIETOBOIO U

PEHTI€HOBCKOI'O U3JIy4eHUN

10.6

Texnuueckue YCTpOﬁCTBaZ HCIIOJIB30BaHHC

SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH CBSI3HU

11

CBETOBGBIE SABJIEHUA

11.1

JlydeBast moniens cBeta. MicTouHnKuM cBETa

11.2

[IpssMonMHENHOE pacIIpOCTpaHEHNE CBETA

11.3

11.4

11.5

11.6

Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH

OTpa’XCHHA CBCTA

ITpenomnenue cBera. 3aKOH MPEIOMIICHHS CBETa.

ITonHOE BHYTpEHHEE OTpaXEHUE CBETA
JInnza. Xon tydeit B 1uH3e

OnTtuueckas cucreMa (I)OToannapaTa, MHKPOCKOIIa "

TCIJICCKOIIa

11.7

11.8

I'maz kak onTtudeckass cucrema. biuzopykocTs u
JAJIbHO30PKOCTh

Paznoxxenue Oenoro cBera B CIICKTD. OmnbiTel HeroToHA.

Crno)xeHue CeKTpabHBIX I[BETOB. Jlucnepcust cBeTa

11.9

[TpakTyeckue paboOTHI:

###Par###Accnenosanme 3aBUCHUMOCTH yria
OTpa’KE€HHs CBETOBOTI'O JIyya OT yIJjla MajeHus.
HiHHParfi##l3yuenrie  XapakTEepUCTUK H300paKeHUs

npeaMeTa B IJIOCKOM 3CpKaJic.
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#HiH#Parf##lccnenoBanue 3aBUCHUMOCTH yria
MPEJIOMIIEHUSI CBETOBOTO Jyda OT yrIjla MaJeHus Ha
IPaHUIIE «BO3IYX — CTEKIIO».

###Par### lonyuenue M300paKEHUNW C  ITOMOIIBIO
coOMparoIIeil JTMH3BL.

##HPar###Onpenenenrne (POKYCHOTO pPAaCCTOSHHS H
ONTHUYECKOI CHIIBI COOMpAIOIEH JTUH3bI.
HH##Par###ONBITBI TIO Pa3JIOKEHUI0 OEIoro CBeTa B
CIIEKTP.

HHHPar##H#ONbBITHl IO BOCIPUATHUIO 1IBETA MPEAMETOB

py UX HAOJIIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

11.10

®Ou3nyecKkue SIBICHUS B npupoac: 3aTMCHUA COJIHIIa u
.HYHBI, OBCTa TCJI, OITHYCCKHUC SBJICHHA B aTMOC(bepe

(uBet HeOa, pedpakius, pagyra, MUPax)

1111 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,

' doToanmapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA

11 Onbitel Pesepdopna u mmanerapHass MoJenb aToMa.
’ Mogaens atoma bopa

172 Hcnyckanne u norionieHue cBera aToMoM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI

12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMma-u3ITydeHHs

14 Crpoenue aromHoro sapa. HykinoHHas wmojenb
' aTOMHOTO siipa. M3oTomsl

125 PannoaktuBHble npeBpaienusd. Ilepuon nomypacnana
' aTOMHBIX sI7IEp

126 SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3aps10BOTO U
' MacCOBOI'0 YUCE

DHeprusi CBsSI3W aTOMHBIX sifep. CBs3b MacChl U
12.7
SHEPrUu

0% Peakuun cuHTe3a u geneHus spep. McrouHukum
' sHeprun CoJIHIA U 3BE3]T

120 SAnepnas »Hepretuka. JlelcTBUE paTMOAKTUBHBIX

PI3J'Iy‘-ICHHI>i Ha JXUBBIC OPTraHU3MbI




12.10

12.11

12.12

[TpakTuyeckue paboOTHI:

Halnronenne CIUIONMIHBIX W JIMHEWYAThIX CIIEKTPOB
U3ITy4EHUSI.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPIrUU YaCTULIBI
110 TOPMO3HOMY IyTH (110 oTorpadusim).

W3mepenue painoakTUBHOro hpoHa

@dusuyeckue SBICHUS B IPHUPOJE: €CTECTBEHHBIN
pasvoaKTUBHBII ¢om, KOCMHYECKHE JIyuu,
paZiMOaKTUBHOE W3JIy4YE€HUE IPHUPOIHBIX MHHEPAJIOB,
JIEUCTBUE PAJMOAKTUBHBIX M3JIyYEHHUH HAa OpPraHU3M

YECJIOBCKAa

Texnuueckue YCTPOﬁCTBaZ CIICKTPOCKOII,

WHJVBHIyaJIbHBIA TO3UMETD, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

Ilonnmanue ponu (QU3MKM B  HAy4HOM KapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U M I103HABAa€MOCTH SIBJICHUN IIPUPOBI, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOTuil, 00 3BOIIOLUU
(GU3NYECKUX 3HAHUN M UX POJIM B LIEJIOCTHOH €CTEeCTBEHHOHAYYHON
KapTMHE MHpa, O BKJAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOrui

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBWKCHUM Kak
crocobe CyIIeCTBOBAaHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHMs BEIIECTBA, O (U3NYECKON CYLIHOCTH SIBICHHUM
HpUpoAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAHTOBBIX); YMEHHE pa3JIn4yarh SBJICHUS IO OIHUCAaHHUIO UX
XapaKTEepHBIX CBOICTB W HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIINUX
JaHHOe (U3UYECKOE SIBIIEHHE, YMEHHE paclo3HaBaTh MPOSIBICHHUE
M3Y4YEHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLEM MHUPE, BBIIEISIS

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnagenue ocHOBaMM MOHSATUWHOIO armapara U CHUMBOJIUYECKOTO
si3pIKa (PM3UKU U MCIOJIB30BAHKUE UX JUJIS pelIeHHus y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS M

IPpOLECChI, UCITIOJIB3Y (I)YHI[aMeHTaJIBHBIe " OMIINPUYICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Brnagenne ocHOBaMHM METOJOB HAy4YHOrO TIO3HaHHUSI C Y4ETOM
co0uTroIeHHsI TTpaBuiI 0€30MacHOro TPpyAa: HabroAeHNue PU3HUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 TaHHOTO Habopa 00OpyJ0BaHUS IO HHCTPYKIIMHU, ONUCHIBATH XOJ
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHUl (U3NUECKuX
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ynbTarthl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH PEe3YJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCICIOBaHUM;
CaMOCTOSITEIbHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, y4YUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJI€JIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX UL

00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyalUil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
(¢bu3nuecKux SBIEHUN, (U3NYECKUE 3aKOHbBI, 3aKOHOMEPHOCTH U

MOJENN

YMeHue pemiath pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHN),
WCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIONIME (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KPATKOC YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHbBIE, BBIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOUMBIE JTsI €€ PEIIeHUs, UCTIOJIH30BaTh CIIPABOYHBIE JTAHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANTMCTHYHOCTH MOJIYYEHHOTO
3HaueHUus (PU3NUECKON BETUNYUHbBI; YMEHHE ONIPEAEIATh Ppa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpH pCHICHUUA 3aJa4n




YMeHHne XapakTepus3oBaThb MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
yCTPOWCTBaMHU, COXpPAHEHHUS 370POBbsI M COOJIONEHHUS HOPM
HKOJIOTUYECKOTO IOBEIEHUS B OKpPY)KAIOLICH cpeze; MOHUMaHHUe
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(U3MYECKOro CO/EpKaHUs € HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIONIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BAaTh  IMpU
BBINOJIHEHUH Y4EOHbIX 3aJJaHUi HAy4YHO-TNOMYJSIPHYIO JIUTEpaTypy
(U3NYIECKOTO CONIEPKAHMS, CIIPABOYHBIE MaTePHAIIbl, PECYPCHI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3oBaHMS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/laBaTb COOCTBEHHBIE NMHCHbMEHHBIE W YCTHbIE COOOIIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
{1 Mexannueckoe JBHKeHUEe. MarepuanpHas Touka. Cucrema orcyéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHME. Cpennsisa ckopocTs. Popmyiia s
1.2 BBIUUCIICHUS CpeTHEH cKopocTh: v = S/t
PaBHOMEpHOE MPAMOIMHENHOE IBHKEHUE. 3aBUCUMOCTh KOOPJAMHATHI TENA OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEWNHOIO JIBUKECHHUS:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH JJs NPOEKLUUU CKOPOCTH, IMPOEKIUH
IepeMEeNIeHUs, IyTH, KOOPAMHATHI IIPM PABHOMEPHOM IPSMOJIMHEHHOM
JBUKCHUH
3aBHCHUMOCTb KOOPAMHATBHI T€jJa OT BPEMEHM B Cllydyae PaBHOYCKOPEHHOIO
Hp?[MOJII/IHef/'IHOI“O JBHKXCHUA:
2
S)= Vo, * 1+
2
@opMmyael 11 OPOEKLUUN NEPEMEIICHUs], IPOEKINN CKOPOCTH W MPOEKIUHU
YCKOPEHHUS MPU PABHOYCKOPEHHOM MPSMOJMHEHOM JIBUKECHHU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHHM Ul MPOEKIUH YCKOPEHHs, MPOEKIUH
CKOpPOCTH, MPOEKIUHU IEPEMEIIECHUS, KOOPAUHATHI IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. opMyJibl, OMHUCHIBAIONIUE CBOOOIHOE MAJCHHUE Tea 10
BEpTUKATIN (JIBI/I)I(@HI/IG TC€JIa BHU3 HJIM BBEPX OTHOCHUTCIBHO ITOBEPXHOCTHU
1.5 3emin). ['paduku 3aBUCUMOCTH OT BpEMEHM JJIsl MPOEKIMH YCKOPEHUS,
MMPOCKOHUU CKOPOCTHU M KOOPAHWHATBI IIpH CBO60)IHOM nmaacHuu Tejla II0
BEPTUKAIIN




1.6

CKopocTh paBHOMEPHOTO [BMXKEHHMS Tejla IO OKpykHocTu. Hampasnenue
CKOPOCTH.

@opmyiia g BBIUHMCIEHUS CKOPOCTH YEPE3 PaaUyC OKPYNKHOCTU U MEPHUOJ

oOparnieHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YycKopeHue. HampaBienue IEeHTPOCTPEMUTEIBHOTO

yckopeHusi. Popmyiia i1l BBIYUCICHHUS YCKOPEHUS:

®opmyiia, CBSI3bIBAIOLIAs IEPHO U YACTOTY OOpAICHUS:

1":?

1.7

1.8
1.9

1.10

1.11

Macca. ITnorHocts Bemectsa. @opmyia i BBIYUCICHUS IIIOTHOCTH:

_m
V

Cuna — BekTopHas gusnueckas BenuunHa. CliokeHue Cuil
SBnenue unepuuu. Ilepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:

F=m-a
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHJIBI, IEUCTBYIONICH
Ha TEeJI0

Bzaumopencreue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpCHI/Ie IMOKOA 1 TPCHHUEC CKOJIBXXCHUSA. (DopMyna JJI BBIYUCIICHUA MOJYJIA CUJIbI

TPCHUA CKOJIbXKCHUSA:

Frpzp-;"-.r




1.13

1.14

Hedopmarus tema. Ympyrue u Heynpyrue nedopmanuu. 3aKoH YHpPYToi

nedopmaruu (3akoH ['yka):

F=k-Al

BCCMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

My -
F=G.—1 _2
R2
Cuna TsoKecTH. Y CKOpeHHe CBOOOIHOIO MaIeHHMs.
®opmMyna Ui BHIYUCIEHHS CHIIbI TSHXKECTH BOJIM3U IOBEPXHOCTH 3emud: F =
mg.
JIBukenue mianet Bokpyr Counnia. I[lepBas kocMUYecKast CKOPOCTb.

HesecomocTs u neperpysku

1.15

1.16

1.17

1.18

Nmnynbe Tena — BeKTopHas pu3nyecKas BeJIUYUHa.
D=mi
I/IMHy.TIBC CHCTeMEI Tel. I3MeHeHne HUMITYJIbCA. I/IMHy.]'H:»C CHIJIbI
3akoH COXpaHCHUA UMITYJIbCa JJIA 3aMKHYTOﬁ CUCTEMBI TCII:
D=1, +in, U, =const
PeakTtuBHOE ABHKEHHUE

MexaHuueckas pa60Ta. CDOpMy'J'Ia JJI BBIYUCIICHUA pa6OTLI CHJIBI:

A=Fscosc

MexaHn4decKkas MOIIHOCTh:

nv=2
r

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. CDopMyna JJISL BBIYUCIICHUA

KUHETUYECKON DHEPTUH:

J'HUE
Be= Ty

TeopeMa 0 KMHETHYECKOM OHCPIHUHU. <I)opMyJ1a JJIs1 BBIYHUCIICHUA

HOTeHI_[HaHBHOfI OHECPIHUHU TCJa, MIOAHATOIO

Hag 3eMIIEit:

E,= mgh




1.19

1.20

Mexanudeckas SHEpTHUs:
E=E;+E p

3aKOH COXpaHEHHUsT MEXaHMUECKOM sHeprun. Popmysia i 3aKoHa
COXpaHCHHS MEXaHUYCCKOM SHEPIHU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpariieHre MEXaHUYECKOM SHEPIHH IIPU HATUYUU CHJIBI TPEHHS.
ITpocThic MeXaHU3MBI. «30JI0TO€E MTPABHUIIOY» MEXAHUKH.

Prruar. Momenrt cunsl: M - Fl.

VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
[ToxBrokHBIN 1 HenoABWKHBINA O10ku. KIT/] mpocThIx MeXaHW3MOB,

n= Anonesnas
Aﬂrpaqfx

1.21

JlaBiieHre TBEPAOTO TENA.
®opMyna 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:

£
p==-

JaBnenue raza. ATMocdepHoe 1aBleHUE.

FI/II[pOCTaTI/ILIeCKOG JaBJICHUC BHYTPH XKUAKOCTH.

cDOpMy.]'IEl JJI1 BBIYUCJIICHUSA JABJICHUSA BHYTPHU KUJAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnuyeckuii mpecc

1.23

3akon Apxumena. Dopmyna JUisi ONPEACIICHUS BBITAJKUBAIONIEH CHIIBI,

,HeﬁCTByIOIHeﬁ Ha TCJI0, HOpr)KéHHOC B XKUAKOCTH HUJIM I'a3:

Vcaosue nnaBanus tea. [lnaBanue CYZ0B U BO3AYXOILJIAaBaAHUEC

1.24

Mexanudeckue Kojie0aHWsA. AMIUIMTYAQ, TEPUOJ M YacTOTa KOJeOaHMil.

dopmyiia, CBA3BIBAIOLIAS YACTOTY M MEPUO/I KOJIeOaHUI:




1.25

1.26

1.27

1.28

MareMatnueckuii ¥ IpYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mpu

K0J1€0aTeIbHOM ABHKEHUH
3aryxatomue kojiebanus. BeinyxeHHble kKonebanus. Pezonanc

MexaHudecKkrue BOJIHBI. HpOI[OJ'IBHBIC M IIOIICPEYHBIC BOJIHEI. Z[J'H/IHa BOJIHBI U

CKOPOCTb PaclpOCTPAHCHUS BOJIHBI:

L=uv-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpa’keHHE 3BYKOBOIl BOJIHBI HA IPaHULIC

nByx cpell. MH(Dpa3ByK U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpeiHel MIOTHOCTU BEUIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTHU
NPYKUHBL, KOA(POUIMEHTa TPEHUS CKOJIBXKCHUS; PAa0OTHI CHUIIBI TPEHHUS, CHIIBI
YOPYTOCTH; CPEAHEH CKOPOCTH ABMKEHUS OpyCKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHUsi OpycKa MpHU JABWUKEHUU IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHl U
nepuoja KolebaHWii MaTeMaTHYeCKOTO MAasTHHKA; YacTOThl M IEepHoja
KOJIeOaHU M MPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA PhIYar;
paboThl CHIIBI YOPYTOCTH MPH MOABEME Tpy3a C MOMOIIBI0 HEMOJBUIKHOTO
610Ka; pabOTHI CHIIBI YIPYTOCTH TPH MOABEME IPy3a ¢ TOMOIIBIO OIBUKHOTO
OIoKa.

HccnenoBanue 3aBUCUMOCTH apXHMMEJOBOM CHJIbI OT 00bEMa HOTPYKEHHON
YacTH Tella U OT MIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITATKUBAIOIIEH CHIIBI
OT MAacCChI TC€Jia; CUJIbI TPCHUA CKOJIBXKXCHUA OT CUJIbI HOPMAJIBLHOI'O AAaBJICHUSA U
OT poJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOLLEH B IIPYKUHE, OT CTETIEHU
nedopmaluu Mpy>KUHbBI; YCKOPEHUs: OpycKa OT yriia HaKJIOHA HaIlpaBIISIOIICH;
nepro/ia (4acToThl) KoJeOaHUH HUTSHOTO MAasgTHUKA OT JUIMHBI HUTH; TIepruoJa
KoJe0aHui MPYXUHHOTO MasgTHHKA OT MAaccChl rpy3a M >KECTKOCTH HPYKHUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTH NepHoja KoJeOaHUN HUTSHOTO MasiTHUKA OT

Macchl Tpy3a. [IpoBepka ycrnoBus paBHOBECHSI pbldara

1.30

Qusuueckue A6leHUs 6 npupode: TPUMEPHl IBIKEHUS C PA3TUYHBIMU
CKOPOCTSIMH B KHUBOM M HEKUBOU MPUPOJIE, ACUCTBUE CUIIbI TPEHUS B IPUPOJIE
U TEXHUKE, NMPWINBBI U OTJIMBBI, JABM)KEHUE IulaHEeT COJIHEYHOW CHUCTEMBI,
PEaKTHUBHOE JBUKEHHE )KUBBIX OPraHU3MOB, PbIYary B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOTro JaBJIEHUs] Ha XUBOW OpPraHu3M, IUIaBaHHE PBIO, BOCHIPUSTHE

3BYKOB XMBOTHBIMH, 3EMJICTPACCHUC, celicMU4ecKue BOJIHBI, IyHaMH, 3X0O

1.31

Texnuueckue yCI’l’tpOﬁCl’l’t@Cl.‘ CIIMAOMETP, JATYUKH ITOJOXKCHHUA, PpAaCCTOAHUA U

YCKOpPCHUSA, AWUHAMOMCTpP, IMOAUIMIIHUKH, PAKCThI, pbIyar, MOJBIIKHBIN U




HEMOJIBIKHBIM OJIOKM, HAKIIOHHAS TUIOCKOCTH, IPOCTHIE MEXAHU3MEI B OBITY,
COOOMIAIONTHECST COCY/Ibl, YCTPOUCTBO BOJOIMPOBO/IA, THAPABIMUECKHUI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIITHEBOW HACOC, apeoOMETp, IXOJIOT,

HCIIOJIb30BAHHUC YJIbTPAa3BYKa B 6I)ITy N TEXHHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH  CTPOCHHUS
2.1 BerecTBa. Mozenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSTHU BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena
57 JIBrxkenne dactul BemecTBa. CBA3b CKOPOCTH JIBMOKEHMS YacTULl C
' Temreparypoil. bpoyHoBckoe nBmxenue, quddysus
23 CMaunBaHUE U KalWUISIPHBIE SBJICHUS
2.4 TennoBoe pacuIupeHre U ckaTue
2.5 TemnoBoe paBHOBECHE
"6 Buytpennsas sueprus. PaGora u Ttemnonepenaya kKak crocoObl M3MEHEHUs
' BHYTPEHHEHN SHEPrUuu
2.7 Bunel Tenonepenayn: TEMI0ONPOBOIHOCTb, KOHBEKLUS, U3TYyUCHHUE
HarpeBanne wu oxmaxnenue rten. KommuecTBo  TemoTel. Y aenbHas
TEIUIOEMKOCTb:
2.8
O=am(t,~1,)
3aKOH COXpaHEHMs PHEPrUH B TEIUIOBBIX MpOIeccax. YpaBHEHUE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
HUcnapenune m koHaeHcauus. M3MeHeHWe BHYTPEHHEH SHEPrUU B IPOLECCE
510 UCIapeHHus M KoHAeHcauuu. KuneHune KuAKOCTH. VYenbHas TemoTa
. napooOpazoBanusi: L = O/m
2.11 BrnaxnocTs BO3ayXa
[InaBnenme wu xpucraumszanus. [3MeHeHHe BHYTPEHHEH OJHEPrUH IIpH
IUIABJICHUN ¥ KPUCTAJUIM3ALMU. Y AeNIbHAs TEIUIOTA MIJIaBJICHHUS:
2.12




2.13

BHyTpeHHsAs DHeprus CropaHus TOIUIMBA. YJAENIbHAs TEIUIOTa CrOPaHUs

ToruBa: g = Q/m

2.14

[Tpununs! padoTs! TemoBbix apurareneit. KI1/l teruioBoro apuratens

2.15

2.16

2.17

IIpaxmuyeckue pabomul

W3mepenue yaenbHON TEMIIOEMKOCTH METAIUIMYECKOr0 HWIMHPA; KOJTUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOMN
Maccpl, B KOTOPYIO OIIyIIEH HarpeTblii IWIMHIP; KOJWUYECTBA TEIUIOTHI,
OTIaHHOI'0 HArpeThIM LUIMHAPOM, IIOCIIE OIYCKAaHMs €ro B BOAY KOMHATHOMN
TEMIIEPATYPbl; OTHOCHUTEIBHOW BJIAKHOCTH BO31YyXa; YACIbHOM TEIUIOTHI
IIaBiaeHus Jpja. lccnenoBaHwe W3MEHEHMs TEMIEPAaTypbl BOIABI  IIPU
Pa3NUYHBIX YCIOBMSX; SIBICHUS TEIJIOOOMEHa NMPH CMEUIMBAHUU XOJIOJAHOW U

ropsiuei BOJbI; MpoIecca UCIapeHUs

Qu3zuueckue a61eHUs 8 npupooe: TOBEPXHOCTHOE HATSHDKEHUE M KaWIUISIPHBIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJIbI B NpUpoe, ndnydenue CosHIa, 3aMep3aHue

BOZ0EMOB, MOpCKHUE OpHU3bl; 00pa30BaHUE POCHI, TyMaHa, HHEsl, CHera

Texuuueckue  ycmpoucmea: — KalWUIAPbl,  MPUMEPbl  HCIOJIb30BAHUS
KPUCTAJIJIOB, )KHJIKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATyPhl, TEPMOC, CUCTEMA
OTOIUICHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOUHA, JBUTATEIh

BHYTPEHHETO CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onextpuzanys Ten. J[Ba BUAa 2IEKTPUUECKUX 3apsi/IOB

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3.4

3akoH COXPAaHCHUA IJICKTPUICCKOT'0 3apdaaa

QHCKTpI/I‘IeCKOC ITOJIC. HaHpH)KéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHI_II/IH

CYNEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

3.6

Hocurenu snextpuueckux 3apsanoB. JeMCTBHE 3IIEKTPUUYECKOrO IOJIS Ha
3JIEKTpUYECKUE 3apsaabl. [I[pOBOMHUKY U IUDIIEKTPUKHU
[TocTostHHBIN AeKTpUUECKUH TOK. JelcTBHS AneKTpruieckoro Toka. Cumia Toka.

Hanpsxenne.
I=q/t, U=A4/4

3.7

DIIEKTPUYECKOE COMPOTUBIICHHE. Y ICTTBHOE 3JIEKTPUIECKOE COMPOTHBIICHHE:
R =pl/S




3akon Oma aiis yyactka snekrpuuecko nenu: [ = U/R

3.8
[TocnenoBarenbHOE COeIMHEHUE POBOIHUKOB:
I =1,. U=U+U,. R=R,+R,
1 1 1 2
3.9 [TapannenpHO€ coeMHEHNE IPOBOHUKOB PABHOT'O COIPOTHBIICHHUS:
U=U;I=1+1; Rzﬁ.
2 2 -
CMmeniaHHbIE COEJUHEHUS IPOBOIHUKOB
3.10 PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxxoyns — Jlenna:
2
" OneiT Dpcrena. MarHutHoe Moje MNpsSMOro IPOBOJHUKA C TOKOM. JluHuum
MarHMTHON HHIyKIIUU
3 13 MarautHoe 10Jie TMOCTOSHHOTO MarHuTa. BsaumojeilcTBHe MOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBneHue 3aeKTpoMarHuTHON UHyKuuu. [lpasuno Jlenua
IIpaxmuueckue pabomul
N3mepeHue  IIEKTPUYECKOTO  CONPOTHUBIICHUS  PE3UCTOPA;  MOILIHOCTHU
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOLIETO B IPOBOIHHMKE
316 (pe3ucropsl, JaMIIOuKa), OT HaNpsKEHHUS Ha KOHIaX IPOBOJHUKA; 3aBUCMOCTH
CONMPOTHUBIIEHUS OT JUIMHBI TPOBOJIHMKA, IJIOIIAM €r0 NONEPEYHOTO CEUCHUS U
YAEIBHOTO CONPOTUBIICHHUSL.
[IpoBepka nmpaBuia A SAEKTPUUYECKOTO HAIIPSKEHUS [IPU NOCIIEI0BATEILHOM
COEIMHEHUHN MPOBOJHUKOB; IMpaBWJIa ISl CUJIbI 3JEKTPUYECKOTO TOKa IMpHU
napauiebHOM COEIMHEHUN TTPOBOAHHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuyeckue s6neHUs 8 npupode. DIIEKTPUYECKHE SBJIEHUS B aTmocdepe,
3.17 AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE T10J1€ 3eMIIH, Jpeii( MOII0CoB,
POJIb MAarHUTHOTO TOJIS ISl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
318 Texuuueckue ycmpoucmea: 3IEKTPOCKOIN, aMIEpPMETp, BOJBTMETP, PEocTart,

CUETUYHK BHCKTqueCKOﬁ 9HEPTHH, OJICKTPOOCBCTUTCIIBHBIC HpI/I60pBI,




HarpeBaTelIbHbIC AIIEKTPONIPUOOPHI (mpumepsr), JIIEKTPUYECKHUE
IPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTeiab IIOCTOSHHOTO TOKa,

TEHEPaTOp MOCTOSHHOIO TOKA

3.19 OnexTpoMarHuTHbIE BOJIHbI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cera. IIpsimonnHeiiHOe paclipocTpaHEHHE CBETa
3.21 3akoH oTpaxxeHus cera. [lnockoe 3epkano
3.22 [Ipenomiuenue cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cera
324 JIunza. Xon nydeit B muH3ze. DOKyCHOE paccTOssHUE JUH3bl. OnTHYecKas cuiia
. muH3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue npudops
IIpaxmuueckue pabomul
W3mepenue onTtu4eckoil cuiibl coduparomeil JMH3bI; (POKYCHOTO PacCTOSHUS
cobuparomeld JuH3BI (IO CBOWMCTBY paBEHCTBA pa3MEpoOB IMpeaMeTra u
n300pakeHus], Korjaa npeaAMeT pacHojokeH B IBOMHOM (oKyce), IoKa3aTes
3.26 MIPEIOMJIEHUS CTEKJIA.
HccnenoBanue CBOMCTBA  M300paKEHMsI, IOJyYEHHOIO C  I[IOMOIIbIO
coOuparomieli JMH3bI; U3MEHEHUsI (JOKYCHOTO PACCTOSIHHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJja MPeJOMJICHHUs CBETOBOTO JIyya OT yIJla MajeHus Ha
TPaHMIIEe «BO3IYX — CTEKIIO»
397 Qusuueckue senenuss 6 npupoode: 3atmenus ConHua u JlyHbl, 1BeTa Tel,
' ONITHYECKHUE SIBJIEHUS B aTMoc(epe (1BeT HeOa, pedpakuus, pagyra, MUPax)
398 Texuuueckue ycmpouicmea: OYKHM, MEpHUCKol, ¢oToannapar, ONTHYECKHE
. CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
il PagunoaktuBHOCTB. Anbda-, 6eTa-, raMMa-u3iyueHus. Peakiuu anbga-u Gera-
' pacnana
4o Oneitel Pesepdopna mo paccesnuro anbda-gactuil. Ilmanerapnas Mojenb
' aToma
4.3 CocraB aromHoro sipa. M3oromsl
4.4 [Tepuon monypacnaaa aTOMHBIX sIAEP
4.5 S nepHble peakyu. 3aKOHbI COXPaHEHUS 3apsJJ0BOTO U MACCOBOTO YUCET
Quzuyeckue s6neHUs 6 npupode. €CTECTBEHHBIM paJlOaKTUBHBIN (OH,
4.6 KOCMHMYECKHE Jy4YH, DPaJMOAKTUBHOE HW3IyYEHHE NPUPOAHBIX MHUHEPAJIOB,

)IefICTBHe PaaOaKTUBHBIX I/I3J'IylleHI/II\/'I Ha OpraHus3M 4C€JIOBCKa




4.7

Texnuueckue ycmpoticmea: ClIEKTPOCKOII, UHAUBUAYAIbHBIN JO3UMETP, KaMepa

Bunbcona, sinepHas sHepreTHKa

DOKYMEHT NOANWCAH SNEKTPOHHON NOANKCHIO

MYHHUMUNANBHOE OB EOEPA30OBATENILHOE YYPEXEHME "UEHTP 03.09.25 09:43
OBPA30BAHMWA N22" I'. ACHOTOPCKA TY/IbCKOW OBJIACTH, Meawosa H0nua (MSK)
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