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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm ¢eaepaibHON pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha JAEATeTbHOCTHOW OcHOBe. B mporpamme mo ¢Qusmke yduThIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUsl.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3yYyaeMbIX XHMHEH, OWoJiorued, acTpoHOMUEH H (U3UIECKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CIIOCO0A MOIy4YEeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
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OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocseienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJi€ MO3HaHUA U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTU;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpETEHUE YMEHUN OMKCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHM HAOIIOAATh MPHUPOIHBIC SBIICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll (PU3HMUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHHUBaHUE NH(OPMAITNH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha w3yudenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoUTCs 238 "acoB: B 7 kinacce — 68 vacoB (2 yaca B HeZEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEH IATENIbHBII XapaKkTep, YIUTENb JeJaeT BbIOOp MPOBEACHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
Habmoaemoro aBieHus. Onucanne GU3NIECKUX SIBJICHUN ¢ TTOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
Temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.



1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.

2. Habmonenne nuddysumn.

3. HaGmonenue  siBieHHUN,  OOBSCHSIOMIUXCS ~ NPUTSHDKCHUEM WU

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIONIb30BaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHHUSL.
SBnenne uHEpUMM. 3aKOH HMHEPLUUH. B3aummopaeicTBHEe TeNl Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBW)KEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULIE
00BéMa BellecTBa.
Cuila Kak XapakTepuCTHUKa B3auMozeicTBUs Tenl. Cuina ynpyrocTd M 3aKoH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE TIOKOsI. TpeHue B MpUPOE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHHUS Teja.
2. M3mepeHue CKOpOCTH NPAMOIMHENHOTO IBHKECHUSI.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJECICTBUIO TEI.
6. Cno)kxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopusie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEIH JIEKTPUUECKOTO aBTOMOOMIISL M TaK Jajiee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJBXKEHHUS Opycka WM IIapuKa IO
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIIHNE 3aBUCUMOCTH pacTsDKeHHs (nedopmarun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. ONbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.



Pa3znea 4. JlaBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJNAMH, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 000s0uku 3emiu. OmnbiT Toppuuermmu. M3mepenue armocdepHoro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO T1aBJICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBusl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTH
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YCJOBHE IUIaBaHUA TEJN: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JEHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, AEMCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOJAKH H
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecusi pbluara. lIpuMeHeHHEe TIpaBWJIa pPaBHOBECHUS pbluara K OJIOKY.
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paOOThl CUIIBI TPEHUS IPU PABHOMEPHOM JBH)KEHUHU Tela

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.
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Hab6nronenne O6pOyHOBCKOTO IBYKCHHUS.

Hab6mronenue nuddysuu.

HaOmoieHue sIBJICHUN CMaYMBaHMS U KAIMJUIAPHBIX SBJICHH.
Habmro1eHue TemmoBoro pacmpeHust Ted.

V3MeHeHre HaBiieHUs ra3a IMpU WU3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIQXKICHHH.

[TpaBwita U3MepeHHs TEMITePaTypHI.

Buner Teronepenadm.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepiiieHHH pabOThI BHEIITHUMHE CHJIAMH.

. CpaBHEHHE TEIUTOEMKOCTEH PAa3TMYHBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HabGmroneHne mocTostHCTBa TeMIepaTyphl IPH TUTABICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaUIOHE IIPUILA.

OnbITHI, AEMOHCTPHUPYIOIIME 3aBUCUMOCTH JABJICHUA BO3AyXa OT €ro
00BbEMa U HArPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropst4er BOJIBL.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne nponecca UCIIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TETIAMH ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKkux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka uend. llocnegoBarenbHoe W mapajieNibHOE — COCIMHEHUE
IIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToOKa. 3akoH Jlxoyns—JleHna.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3Ha4€HUE I )KU3HU Ha 3eMUIIE.
Omeir  Opcrega. MarauTHoe TMOJ€  BJIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIEeKTpOoreHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUUECKOU DHEPIUHU.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poza 3JIEKTpUUYECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTPOCTATHYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[IpOBOIHUKH U AUBIECKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. I'a30BbIM pasps.

. U3mepenune cuibl TOKa aMIepMETPOM.

L 0 N ok wWwN e
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. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 Mmara3uH COpOTUBIICHUM.

|_\
o
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJTICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHnue u peryampoBaHue CUIIbI TOKa.

N3mepeHue u peryJupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pPEe3UCTOp, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbD AJIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MONEPEYHOIO
CEUYEHUS U MaTepHaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia JJjisi CHJIbl TOKa MPU TAPAJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, HUIYIIEr0o 4Ye€pe3 JIaMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Omnpenenenue KII/I narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHre MarHUTHOTO TMOJSl TMOCTOSIHHBIX ~ MAarHUTOB TPU  UX
00BbEIMHCHUH U Pa3/ICJICHUH.

HccnenoBanue AeMCTBUSI SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
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17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATYIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpPaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TEI.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBUKEHUS [IAPUKA VI TETIEKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.
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10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKECHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenne npoaoiabHbIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W MepUoja KOJEOAaHMH MaTeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJIa KOJECOAHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. DiaeKTpoMarHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxens  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyyenune n300paxeHuil ¢ TOMOILBIO JIMH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpPaXEHHUs CBETOBOIO Jiydya OT yrJia
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

L 0 N ok wWwN R

3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMpArOIIeil
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3epdopaa u mianerapHas mozaenb aroma. Mozens atoma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MAaCcCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jlemoncmpauuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulOUIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui NOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS
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SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszera peaausyercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, HA JIOpOrax, ¢ IEKTPUYECKHUM U TEIUIOBBIM OOOPYJIOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTMYECKOW U
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COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMEHEHUE (U3NYECKUX 3HAHWM IS pelIeHHs] 3aaad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJIOBHUSIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHNUN HOBBIX 3HAHUI, B TOM YHUCIEe (POPMYITUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBS3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJoruyeckue 1eMcTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);
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yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUI W TIPOIIECCOB, J€IaTh BHIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POpPMALHUIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMu, HTHOU TrpauKoi 1 UX KOMOMHALIUSAMU.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;
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BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIIBTAThI BHIIOJTHEHHOTO (PH3UYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisiTh POJIM, OOCYXJaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NMYHBIX [OAXOAAX IPHUHATUS  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHU;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS]) Ppe3yibTaToOB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HMCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
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npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HAOIO/ICHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJECUCTBYIOIIAS
cwra,  aedopmamms  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Nepenaya AaBi€HUS TBEPABIMU TeEJIaMH, >KUIKOCTSIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacrmo3HaBaTb NPOSBICHUE HM3YyUYEHHBIX (U3MYECKUX SIBICHUH B
OKpYXalollleM MHpE, B TOM 4HcIe (PU3UUYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHl ABM)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJCHUs Ha >KUBOM OpraHM3M, IUIaBaHUE PbIO, pbluark B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOJb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYeCKass U TMOTEHIMalIbHAs JHEPTus), MpH OMHMCAHWU TPABUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKU U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;
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XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABHJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJEMBblI, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIH
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaMm;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpPYrol € HCIOJIb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW JIBH)KEHHS Tela, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B
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IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
IpPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI [0 pe3ysibTaTaM
UCCIIEJOBaHMSI;

IPOBOJNTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIas CWiIa, JEHCTByIOIlas Ha
HOTPYKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AEWUCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIeAys NPEUIOKEHHOW HWHCTPYKLUHU: IpH
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BETTUUHHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
pBIYar, MOABWKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTD;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOJAOIPOBOJA, THUAPABIWYECKUN  Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3UUECKUE 3aKOHbI
U 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3UYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HH(opMauumu B HWHTepHeTre B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHHUS PAa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3alaHUil HAYyYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHUCHbMEHHBIE U YCTHbIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuU (HU3HUECKOTO COIEPIKaHUS, B TOM
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qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNECH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAasE MHCHHUE OKPYKAFOLIHX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAINIMUECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUIN TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIHS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHWI0 MX XAPAaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHcle (HU3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTaUIbI B mpupope, wuznydeHue ColiHIA, 3aMEp3aHUe BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OIMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJbHAas TeIJIOEMKOCTh BEIIeCTBa, YyAeidbHas TEIioTa
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IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MAIllHbI, OTHOCUTEJIBHAs BIIAXXHOCTH BO31yXad, JJICKTPUYECKHU 3apsl,
CHJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBIICHUE IPOBOJIHHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(¢u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpaPUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJBb3Yysd OCHOBHBIE IOJIOKEHUS MOJEKYISPHO-KMHETHYECKOW TEOPHUH
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULIMH MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allUCBIBATh €r0 MAaTEMaTHYECKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallui IPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbE 3aJadyd B 2—3 JEHCTBHs, MCIOJbB3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCJIOBHUSL 3a/la4yd 3alMChIBAaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEOOXOJuMble il €€ pelleHHs, MPOBOAMTH pPacu€Thl M CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAIOJNIOKEHUE, OLECHUBATh IPABUIBHOCTH IOPSAKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00b€Ma, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusl MpU M3JIYYEHHH OT LBETa MU3JIydarolled (IMorionaronen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,
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BU3yalM3allisl MarHUTHBIX TOJEeH TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO MOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OIBbITa U (POPMYIHPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJd MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MpPOBOAHMK, OT HANpsKEHUS Ha  IPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOM 3aBUCHMOCTH B BUAE TaOMuL U TpaduKoOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJENysl MPEAJIOKEHHON MHCTPYKLUU, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HUX ONHCAaHMA (B TOM YHUCIHE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON JHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEeIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTE b OCTOSIHHOIO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX
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Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasziunyasi ycaIoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIETIeH;
OPUBOJUTH  MpUMEpPHl  (HAXOAWTh  WHGPOPMALMIO O  MPUMEPaX)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYHIECTBJISATh TMOUCK HHPOpMauu (PU3HUECKOTO COJEpPKaHHS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPATKHE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIIPOBOX/IATh BHICTYIUICHHUE MTPE3CHTAIINEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesisiTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIAaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCIYCKAHUsI W TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsi SHEPIETHKA;
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pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JloKeHHUE OEJIoro cBeTa B
CHEKTp M CJOXEHHME CHEKTPaJbHBIX LBETOB, JHUCIIEPCUS  CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpy’XawlleM Mupe (B TOM uucie (U3NYECKUE SIBICHUS B IPUPOJIE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJOTMYECKOE IECUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH 3TOM IMEPEBOAMUTH IMPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBMDKEHUM, YCKOPEHHE, MEepeMeIleHuEe, MyTh, YrjoBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYKUHBI, KHUHETHYECKas DSHEpPrus, IOoJHAsg MEXaHW4YecKash SHeprus,
NEPUOJ U YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HaYeHUs W €IUHUIIbl (U3HUECKUX BEIUYUH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS,
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OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
P SIIEPHBIX PEaKlusax, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IaroB ¢ ONopod Ha 2—-3 M3Y4YEHHBIX CBOWMCTBA (DU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHUChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPhIE MOXXHO PELIUTh MpPU HOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WU
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIMHENHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY K3 H30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomeii JMH3bI), O0OOCHOBBIBATH BBIOOp CcHocob0a HW3MEPEHHS
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH
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Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
GbU3MYeCKUX BEIWYHH B BHUAC TaOJHII U TPaPUKOB, NEJaTh BBIBOIBI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas paboTa W MOIMHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CIICIys MPEAIOKECHHON WHCTPYKITUH, BBIYUCIATH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepHaibHas TOYKAa, aOCOIMIOTHO TBEPIOE TEIO0, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, JATUYMKU TIOJOXKCHHS, PACCTOSHHS W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMBI M CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
Ipy peHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOANTh  TNpUMEpPhl  (HAXOMUTh  HWHPOpPMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTU MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;
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OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCII0JI30BATh MPHU BBITIOJHEHUH Y4E€OHBIX 3aJJaHUN HAay4YHO-TIOMYJISPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnyecTtBO  DJIeKTpPOHHBIE
4acoB (uudpoBbie)
Ne HaumenoBanue pa3jaesioB bp .
oOpa3oBaTe/ibHbIE BocnurareJbHbIII KOMIIOHEHT
n/m ¥ TeM NPOrpamMMbl
Bcero pecypcesi/
odopynoBanusi TP
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

AKTI/IBI/ISaHI/II/I IMO03HaBaTEJILHOM ACATCIIbHOCTH
06yqa}om1/1xc;1. Bxkirouyenue B YPOK HUI'POBBIX IIPOLICAYP,

11 ®dusuka - HayKa 0 IpUpoae 2 [udposas naboparopus KOTOpBIE TOMOTAIOT MOJJIEPKaTh MOTHUBAIUIO ACTEH K
1o ¢pusuke MOJIYYEHUIO 3HAaHU M.
bubnnorexka HOK [IpumeHeHne Ha ypOKe HHTEPAKTUBHBIX (OpM pabOThI
https://m.eds00.ru/7f416194 = yyammxcs, CTAMYJIMPYIOMIUX MO3HABATEIbHYIO MOTHBAIIUIO
1.2 duzndyeckre BeIMYNHEI 2 Hudposast 1abopaTopusi | MIKOIHHUKOB.
o gusuke
AKTHBHU3aIlUU TI03HABATEIbHON JESITENbHOCTH
bubmmoreka [IOK oOydaromuxcs. BkiroueHue B ypok UTPOBBIX MPOLIETYP,
. https://m.eds00.ru/7f416194 = KOTOpbIE TOMOTAIOT MOJEPKATh MOTUBALIUIO JETEN K
EcTecTBeHHOHay4HBIN .
1.3 2 Hudposas nadbopatopus MTOTYICHUIO 3HAHUH.
METO/]T TO3HAHUS
no ¢uzuke [TpuMeHeHMe Ha ypOKEe UHTEPAKTUBHBIX (OpPM pabOThI
yyalmxcs, CTUMYJIMPYIOLINX T03HaBAaTEIbHYI0 MOTHBALIHIO
IIKOJIbHUKOB.
Hroro no pazmeny 6

Pa3nean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BellleCTBA
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bubmnoreka LIOK
https://m.edsoo.ru/7f416194

BxiroueHue B ypok UTpOBBIX IPOLENYP, KOTOPbIE
MIOMOT AT MOJAAEPKAaTh MOTUBALIMIO AETEH K MOJIyUYEHUIO

2.1 CrpoeHue BeriecTna 1 Hudposas nabopartopus 3HAHWU, HAJTAXKMBAHUIO TTO3UTHBHBIX MEKITHYHOCTHBIX
o usuke OTHOIIICHHH B KJIACCE, IOMOTAIOT YCTAHOBJICHHUIO
JOOpOo’KenaTeNbHOM aTMoc(hepbl BO BpeMs ypOKa.
bu6mmoreka [IOK .
WHnnmupoBaHue 1 MOJIeP’KKa UCCIIEI0BATEIbCKON
JBmkeHue u https://m.edso0.ru/7f416194
. JESITeTbHOCTH IKOJILHUKOB TOMOTAET MMPHOOPECTH HABBIK
2.2 B3aUMO/ICCTBUE YACTHUII 2 [udposas madoparopus .
CaMOCTOSITEIILHOTO PEIICHHS TEOPETUICCKOM MPOOIICMEI,
BEILIECTBA 1o (usuke -
odopMIIeHHSI COOCTBEHHBIX UICH.
bubmorexa HOK WHnnmupoBaHue 1 MOJJICP’KKa UCCIISI0BATEIbCKON
https://m.edsoo.ru/7f416194
ArperaTHble COCTOSTHUS JESITeTbHOCTH IIKOJILHUKOB TOMOTAET MMPHOOPECTH HABBIK
2.3 2 Hudposas naboparopus .
BEIIIECTBA o CaMOCTOSITEIILHOTO PEUICHHUS TEOPETUIECKOH MPOOIIEMBI,
o gusuke
odopmiIeHHsI COOCTBEHHBIX UICH.
Hroro no pazneny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6nuoreka [IOK

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

[IpumeHeHne Ha ypOKe HHTEPaKTUBHBIX (OpM pabOThI

3.1 MexaHnuecKkoe JIBIKEHUE 3 Hudposas nadboparopust YUYaIUXCcs, CTAMYJTHPYIONINX MTO3HABATEIIEHYI0 MOTHBAIIHIO
o gusuke IIKOJILHUKOB.
[IpumeHeHne Ha YpOKEe HHTEPAKTUBHBIX (hOopM paboThI
3.2 Haepus, macca, 4 brbmmorexa LTOK tfa UXCsl, CTUM yJI'I)I/I 10 I/I)Iz H03HaBaTej)mf pMOTI/IBa U0
' TUTOTHOCTh https://m.eds00.ru/7f416194 yHam ’ ypyrom o H
IIKOJILHUKOB.
bubnnorexka HOK [IpumeHeHne Ha ypOKe HHTEPaKTUBHBIX (hopM pabOThI
3.3 Cwta. Bunpl cun 14 https://m.eds00.ru/7f416194  y4ammxcsi, CTUMYJIHPYIOIIUX MTO3HABATEIbHYIO MOTHBAIIHIO

Hudposas naboparopust

MKOJBbHUKOB.
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o (usuke
Uroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
Hasnenue. Ilepenaya
. [TpumeHeHne HA YPOKE HHTEPAKTUBHBIX (hOpM pabOTHI
41 JaBJICHUS TBEPABIMU 3 Bubnmoreka [IOK a Co. C O3HaBaTe OTUBALUIO
: IIUXCSl, CTUMYJTH [IUX [MO3HABATEIbHYIO MOTHUBAIU
TeJIAMH, KUIKOCTIMHU U https://m.edso0.ru/7f416194 ¥ ’ Y/HpyIo yo
LIKOJIbHUKOB.
razamu
bubmuorexa [JOK BxiroueHue B ypok UTpOBBIX MPOLENYP, KOTOPbIE
https://m.eds00.ru/7f416194 = momoraroT HOJAEpKaTb MOTUBALMIO AETEN K OIyYEHHUIO
4.2 JlaBiaeHue KuJIKOCTH 5 Hudposas maboparopust 3HAaHUH, HUTAKUBAHUIO MO3UTUBHBIX MEKIUUYHOCTHBIX
o gusuke OTHOILIEHUH B KJIacCe, IOMOTal0T YCTaHOBJICHUIO
no0porxkenarenbHON aTMoc(hepsl BO BpeMs ypoKa.
Bxrouenue B ypok UTPOBBIX MPOIETYP, KOTOPHIE
MTOMOTAIOT MOJJIEP>KaTh MOTUBAIIMIO JETEH K TOJTyUYECHUIO
bubmmoreka [IOK .
4.3 AtmocdepHoe naBieHne 6 3HaHWH, HAJTAXKUBAHUIO TTO3UTHUBHBIX MEXINYHOCTHBIX
https://m.edsoo.ru/7f416194 N
OTHOILIEHUH B KJIacCe, IOMOTaI0T YCTAaHOBJIIEHUIO
no0poxkenarenbHON aTMochepsl BO BpeMs ypoKa.
bubmmoreka [IOK
JleficTBHE KUIKOCTU U https://m.edso0.ru/7f416194  IlpumeHEeHUE HA yPOKE HHTEPAKTUBHBIX (hOpM pabOTHI
4.4 rasa Ha Morpy>kK€HHOE B 7 Hudposas nadbopatopus yYalUXCsl, CTUMYJIUPYIOLUX MO3HABATEIbHYI0 MOTHBALIUIO
HUX TeJI0 o gusuke IIKOJIbHUKOB.
Hroro no paszneny 21
Pa3pnen S. PaGoTra u MOIHOCTB. JHeprus
bubnuoreka [IOK NuannurpoBanue U NoAAEpKKa UCCIEA0BATEIbCKON
5.1 PaGora u momrHOCTh 3
https://m.eds00.ru/7f416194  neATENbHOCTH IIKOJIBHUKOB IIOMOTaeT MPUOOPECTH HABBIK



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

udposas nadboparopus
1o ¢pu3uKe

CaMOCTOSITEIILHOTO PEIICHHS TEOPETUICCKOM MPOOIIEMEI,
odopmIIeHHUsSI COOCTBEHHBIX HUJICH.

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

NHunmupoBaHue v moaep kKa CCIe10BaTeIbCKOM
JIeATETLHOCTH IIKOJLHUKOB TIOMOTAET MPHUOOPECTH HABBIK

5.2 [IpocThie MeXaHMU3MBI 5 Hudposas nadboparopust .
o disue CaMOCTOSITENIFHOTO PELICHUS TEOPETUUECKOM MPOOIIEMBI,
odopmieHHs COOCTBEHHBIX HJICH.
bubmuorexa [JOK BxiroueHue B ypok UTpOBBIX MPOLENYP, KOTOPbBIE
https://m.eds00.ru/7f416194 = momoraroT HOJAEpKaTb MOTUBALIMIO AETEN K MOIyYEHHUIO
5.3 MexaHu4deckasi JHeprust 4 Hudposas nadboparopust 3HAHWH, HAJIA)KUBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX
o gusuke OTHONICHMH B KJIAcCe, MOMOTAIOT YCTAaHOBIICHUIO
no0poxkenarenbHON aTMochepsl BO BpeMs ypoKa.
Hroro no pazaeny 12
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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8 KVIACC

KosnyecTtBO  DJIeKTPOHHBIE
4acoB uudpoBbIe
HaumeHnoBanue (cpp )
Ne oOpa3oBaTeJibHbIE .
pa3aesioB U TeM BocnurareabHBIH KOMIIOHEHT
n/n pecypcebi/
nporpamMmmsl Bceero
odopynoBanusi TP
Pa3nen 1. TenJioBble siBJICHUA
BuGmuorexa LIOK AKTHBH3aIMH TTO3HABATEIFHON AEATEIHHOCTH O0YJIarOIINXCA.
5 https://m.edsoo.ru/7f4181ce BriroueHue B ypoK UTPOBBIX MPOLEAYP, KOTOPBIE TOMOTAOT
1.1 CrpoeHue u CBOHCTBA 7 [udposas naboparopus oJyIepKaTh MOTHBALIMIO AETEH K MOJYYEHHIO 3HAHUH, HATAKHBAHHIO
BCIICCTBA 1o (1)1/131/11(6 MMO3UTHUBHBIX MEKJIIMYHOCTHBIX OTHOIICHUH B KJIacce, IOMOTafoT
YCTaHOBJICHHUIO TI00pOXKeaTeNbHOM aTMOCc(epsl BO BpeMs ypoKa
bu6mmoreka [JOK Brurrouenue B ypoK UTPOBBIX MPOIEAYP, KOTOPBIE ITOMOTAIOT
https://m.edsoo0.ru/7f4181ce mnoaaepxKaTh MOTUBALMIO AETEW K MOIYYEHUIO 3HAHUM, HAaJa)KUBAaHUIO
12 TeruioBbIe MPOLIECCHI 21 I_[I/I(prBaﬂ Ha60paT0pH;{ MO3UTHUBHBIX MEKJINYHOCTHBLIX OTHOIIIEHUN B KJ1acCe.
1o ¢usnke
Hroro no pazneny 28

Pa3zgea 2. DiekTpuyeckre 1 MAarHUTHbIE SIBJICHUSA

DIIEKTpUYECKHE 3apsbl.

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

AKTHBHU3aIMY TI03HABATEIBHON AEATEIBHOCTH 00yYaromuXxcs.
BxiroueHue B ypoK UTPOBBIX IPOLENYP, KOTOPBIE IOMOTal0T

2.1 3apspKEeHHBIE Tea U UX 7 Hugpposas maGopatopus | MOMIEPKATH MOTHBALMIO JETEH K MONYYEHHIO 3HAHMIA,
B3anMO/IEIICTBUE o usuke
99 IlocTosiHABIH 20 bubnuoreka [JOK [MpuMeHeHne Ha ypOKe HHTEPAKTHUBHBIX OPM paOOThI YUaIIUXCS,

AJIEKTPUYECKUIN TOK

https://m.edsoo.ru/7f4181ce
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[Mudposast maboparopust
1o Gpu3MKe

CTUMYJIMPYIOIHX MO3HABATCIIbHYIO MOTHUBAIUIO IIIKOJIbHUKOB.

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

BxiroueHue B ypok UTpOBBIX IPOLETYP, KOTOPbIE TOMOTaloT
nojep>KaTh MOTUBAIMIO JIETEH K MOJYYCHHUIO 3HAHUI,

2.3 MarsuTHsbI€ SBICHUS 6 [Hudposas nabopaTopus HaJIA)KUBAHUIO TTO3UTHBHBIX MEXINIYHOCTHBIX OTHOIIICHUM B
1o Gpu3HKe KJ1acce, MOMOTal0T YCTAaHOBIICHUIO JOOPOXKeIaTeIbHON
atMocdepsl BO BpeMst ypoKa.
bubmuoreka [JOK BxiroueHue B ypok UTPOBBIX MPOLEYP, KOTOPbIE IOMOTAK0T
https://m.edsoo.ru/7f4181ce = moaaep:KaTh MOTUBALIMIO I€TEW K MOJYYECHUIO 3HAHUM,
DJIeKTpOMarHuTHas .
2.4 4 [udposas nabopaTopus HaJIAKUBAHUIO TTO3UTHBHBIX MEKINYHOCTHBIX OTHOIICHUH B
HHAYRIHA 1o Gpu3HKe KJ1acce, MOMOTal0T YCTAaHOBIICHUIO OOPOXKeEIaTeIbHON
atMocdepsl BO BpeMst ypoKa.
Hroro mo pazueny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KJIACC

KosmnyecTtBO  JJIeKTpPOHHBIE

4acoB (undposbie)
Ne HanmeHnoBaHmue pa3iesioB u oOpa3oBaTe/ibHbIE .

BocnuraTe/bHbI KOMIIOHEHT
n/m | TeM MPOrpamMMmel pecypcnbi/
Bcero
odopynoBanusi TP

Pa3nen 1. Mexanuyeckue siBJIeHUSA

AKTHBH3AIIUU TIO3HABATEIILHOM JESTEIbHOCTH
bubmmoreka LIOK oOyuatomuxcs. BkiroueHue B ypok UTPOBBIX MPOLIETYP,
https://m.edsoo.ru/7f41a4a6 = KOTOpBIE IOMOTAIOT MOJJIEP>KATh MOTUBALIMIO ACTEH K

Mexann4eckoe JBHKEHUE U .
11 10 [udposas maboparopus MOJTYYEHUIO 3HAHUH, HATAXKUBAHUIO MTO3UTUBHBIX
CTIIOCOOBI €T0 OMMCAHUS N
1o ¢pu3uKe MEXKJIMYHOCTHBIX OTHOIICHHH B KJIacce, TOMOTaloT

YCTaHOBJIEHHIO 100pO’KeTaTeIbHON aTMOC(epbl BO BpeMsi

ypoKa
bubmorexa [JOK Bxtouenue B ypok UTPOBBIX TTPOLIEYP, KOTOPHIE
https://m.edsoo.ru/7f41a4a6 .

. MOMOTAIOT MOJIEPKATh MOTUBALIMIO AETEH K OJyYEHUIO
1.2 B3aumopeicTsue ten 20 Hudposas nadboparopust . P i
3HAHUMN, HAJTAXKUBAHUIO TO3UTHBHBIX MEKIMUYHOCTHBIX
1o ¢uzuke .

OTHOILIEHUH B KJ1acce.

Hcnonp3oBanne BOCIUTATENbHBIX BO3MOKHOCTEN
bubnmnoreka [JOK coJiep>kaHusl yueOHOTo peIMeTa yepe3 IeMOHCTPAIUIO
https://m.edsoo.ru/7f41a4a6 = meTssM NPUMEPOB OTBETCTBEHHOTO, TPAXKAAHCKOTO

1.3 3aKOHBI COXpaHECHUS 10 Hudposas maboparopwust TTOBEICHUS, TIPOSIBJICHUS YEITOBEKOIIO0US U

o gusuke

T00pOCEPICIHOCTH, Yepe3 MOoA00P COOTBETCTBYIOMINX
TEKCTOB JIA UTCHUS, 3aaa4 OJid PCIICHU, KENUCOB U
JICKYCCUU
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Hroro mo pazneny 40

Pazgen 2. Mexann4ueckue K0J1e0aHUA U BOJHEI

2.1 Mexanuueckue KoneGaHus 7
2.2 MexaHudecKkre BOJIHBI. 3BYK 8
Hroro no paszneny 15

bubmnoreka LIOK
https://m.edsoo.ru/7f41a4a6

Hudposas maboparopust
1o Gpu3uKe

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

[udposas madboparopus
o gusuke

Hcnonp3oBanne BOCIIMTATECILHBIX BO3MOKHOCTEH
coJiepaHusl yueOHOTO MpeAMETa Yepe3 J1EMOHCTPAIUIO
JIETSM IPUMEPOB OTBETCTBEHHOTO, TPAKIAaHCKOTO
MTOBEJICHUS, TIPOSIBIICHUS YEJIOBEKOIIO0US 1
T00pOCepIEYHOCTH, Yepe3 MoA00P COOTBETCTBYIOIINX
TEKCTOB JIJIs1 YTEHUSI, 3a]1a4 JIJIsI PEILICHUS, KEHCOB 1
JIUCKYCCUU

BxuroueHune B ypok UTpOBbIX MPOLIETYP, KOTOPbIE
[IOMOTal0T MOJAepKAaTh MOTUBALUIO AETEN K MTOJIy4YEHUIO
3HAHUN, HAJIAXKUBAHUIO TO3UTUBHBIX MEKIMUYHOCTHBIX
OTHOIIEHUH B KJIaCCE, IOMOTal0T YCTaHOBJIEHUIO
N00posKenaTebHOM aTMochepbl BO BpeMs ypoKa.

Pa3znen 3. BﬂeKTpOMaFHI’ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

3JICKTpOMaFHI/ITHOG IIOoJIE U

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

Bkarouenue B YPOK UT'POBBIX ITPOUCAYP, KOTOPLIC
MIOMOT'ar0T MOAACPIKATH MOTUBAIIHUIO JeTen K MMOJIYYCHUIO

3.1 6 Hudposast maboparopust 3HAHUM, HATAXKUBAHUIO TTO3UTUBHBIX MEKINYHOCTHBIX
ANEKTPOMArHUTHBIE BOJHBI -
o usuke OTHOIICHHH B KJIacCe, TOMOTAIOT YCTAaHOBIICHHUIO
no0poxenaTenbHON aTMoc(hepsl BO BpeMsl ypoKa.
Hroro mo pazneny 6
Pa3znea 4. CBeToBbIE AABJICHUS
41 3aKOHBI paclpoCTPaHEHUS 6 bubmmorexa [JOK NuanumnpoBanue u nogaepKKa UCCIeI0BaATENbCKON

CBCTa

https://m.edsoo.ru/7f41a4a6

ACATCIIbHOCTH IIKOJBbHHUKOB ITIOMOI'aCT HpI/IOGpeCTI/I HaBBIK
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udposas nadboparopus
1o ¢pu3uKe

CaMOCTOSITENIFHOTO PEUICHUS TEOPETUUECKOM MPOOIIeMBl,
oopmieHHs COOCTBEHHBIX HJIeH, HABBIK YBa)KUTEIBLHOTO
OTHOILIECHMS K YYXKUM UAEIM

BxiroueHue B ypok UIpOBBIX IIPOLIEYP, KOTOPbIE
IIOMOTAOT MOEPKATh MOTUBALMIO AETEU K IIOJIy4ECHHIO

JIMH3BI B ONTUYECKHE bubmnoreka LIOK .
4.2 6 3HaHUH, HAJTAXKMUBAHUIO TTO3UTUBHBIX MEXJIMYHOCTHBIX
npubopHI https://m.edsoo.ru/7f41a4a6 .
OTHOILIEHUH B KJ1acce, IOMOTal0T YCTaHOBJICHUIO
N00posKenaTebHOM aTMochepbl BO BpeMs ypoKa.
bubnmnoreka [HOK Bxirouenue B ypok HIpOBBIX IIPOLIEYP, KOTOPbIE
https://m.edsoo.ru/7f4la4a6  moMoOraroT MOAAEPKATh MOTUBALIMIO JIETEH K MOJYyYEHHUIO
Paznosxenue 6emnoro cBera B .
4.3 3 Hudposas maboparopust 3HAHWM, HATAXKUBAHUIO TTO3UTUBHBIX MEKITMYHOCTHBIX
CHEKT .
P 1o ¢uzuke OTHOILIEHUH B KJ1acce, IOMOTal0T YCTAaHOBJICHUIO
N00posKenaTebHOM aTMochepbl BO BpeMs ypoKa.
Hroro no pazgeny 15
Pa3nes S. KBanToBbIC SIBIICHHA
[IpumMeHeHne Ha ypOKE HHTEPAKTUBHBIX (OPM pabOTHI
51 Wcnyckanue u norsoueHne 4 bubnuoreka [JOK P P P bopm p
: AIINXCsl, CTUMYJIUPYIOIINX TTO3HABATEIIHH
CBETa aTOMOM https:/m.edsoo.ru/7f4la4a6 = > - ’ YIHPYIO yio
MOTHBAIUIO IIKOJIBHUKOB
bu6nuoreka [IOK
https://m.edsoo.ru/7f4la4a6  IlpumeHeHUe Ha YpOKE HHTEPAKTUBHBIX (JOPM pabOTHI
5.2 CrtpoeHue aTOMHOTO siipa 6 Hudposas nadboparopust y4aluxcs, CTUMYJIUPYIOIINX T03HABATEIbHYIO
no ¢uzuke MOTHBAIUIO IIKOJIBHUKOB
bu6nuoreka [IOK
https://m.edsoo.ru/7f4la4a6  IlpumeHeHUe Ha YPOKE HHTEPAKTUBHBIX (JOPM pabOTHI
5.3 SnepHbie peakuu 7 Hudposas nabopartopust yyalxcs, CTUMYJIHPYIOIINX T03HABaTENbHYIO

no (uzuke

MOTHBAIIUIO INKOJHbHUKOB
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Hroro no pazneny 17

Pa3zgea 6. [loBTOpUTEIHHO0-00001IAKOIIMH MOYJIb

[ToBTOpEeHME M 0000IIEHNE

bubmnoreka LIOK
https://m.edsoo.ru/7f41a4a6

NuannumpoBanue U MoIepkKKa UCCIEA0BATEIIbCKOM
NEATEILHOCTH IKOJbHUKOB TIOMOTAeT MPUOOPECTH HABBIK

6.1 cozepkaHus Kypca GU3UKHU 32 9 udposas madoparopus .
CaMOCTOSITENILHOTO PELICHUS TEOPETUUECKOH MPOoOIeMBl,
7-9 xnacc 1o ¢pu3uKe 8
odopmIIeHHS COOCTBEHHBIX UICH.
Hroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME 102
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) PUZNUECKUX SIBICHUN

14

ONUCBHIBATh H3YYEHHBbIE CBOWMCTBA Tel U (PU3MUECKUE SBJIEHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBS3BIBAIOIIME JIAHHYIO (U3MUYECKYI0 BEJIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKkTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATb I[PUYUHHO-CICICTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU
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1.7

1.8

1.9

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, CBS3bIBAIONINE (U3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a
yCIIOBUSL 3aJlaud  3alUChIBaTh KPaTKOE yCJIOBHE, MOJCTaBIAThH
¢u3nveckre BeITUUUHBI B (POPMYJIIBI M TPOBOJIUTH PACUETHI, HAXOIUTh
CIIPaBOYHbBIC JaHHbIC, HEOOXOAUMBIEC JJISl PELICHUs 3ajay, OLIEHUBAThH

PEAUTUCTUIHOCTH MOJTYICHHON (PU3NYECKON BETUIHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh IMPH MOMOIIA
bu3NYECKUX METOAOB, B OINHMCAHUU HCCIECJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEIIIOI0KEHUE (rumoresy), pasiMyarb U
MHTEPIPETUPOBATh MOJyYEHHBIH pe3yjbTaT, HAXOAUTh OLIMOKH B

XOJ¢ OIlbITa, ACJaTh BBIBOJBI I1O €TI0 pC3yJibTaTaM

NPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
dbuznueckux  CBOMCTB  Ten:  (GopMmMynHpoBaTh  MPOBEpsSEMBIC
OPEINONIOKEHUs, CcOOMpaTb  yCTAaHOBKY M3  NPEAIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 q)OpMy.HI/IpOBaTL BBIBOJbI

1.10

BBINOJIHATH NPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUH

1.11

1.12

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MWCIONb30BAHUEM IIPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIEAYS MPEII0KEHHOMY ILIaHY,
¢bukcupoBaTh pPeE3yibTAThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TPapHKOB, JIeaTh BHIBO/IbI

10 pe3yJibTaTaM HCCIeI0BaHU

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: TIPA BBINIOJIHCHUHA I/I3MepeHHI>’I CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

1.14

coOmoaTh MpaBuUja TEXHUKUM Oe3omacHOCTH TMpH  pabore C
71a00paTOPHBIM 000pyI0BaHUEM

YKa3bIBaTh IMPUHIIHUIIBI HeﬁCTBHﬂ HpI/I60pOB n TEXHHUYCCKUX
YCTPOMCTB, XapaKTepU30BaTh NPUHIMIBI JEUCTBUS HM3YyYEHHBIX
HpI/I60pOB U TEXHUYCCKUX YCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,

HCIIOJIb3Y 3HaHUA ) CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI n
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HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIB30BaHUS (PU3MUYECKUX 3HAHWUH B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: O€30MacHOCTH TpH  OOpallleHHH C
npruOOpaMu U TEXHUIECKHUMH yCTPOWCTBAMHU, COXPAHECHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHHS DPa3IUYHBbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOKET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHms HHPOPMALIUU

u3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMcJIe MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUS O
pesyibTarax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, NPU ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_[I/Ieﬁ

1.19

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiThb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICOAUTL 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINbLI, BBICTPAWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh MMOHATHA
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1.2

1.3

pas3indaTth SABJICHHUA IO OMHMCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/I3I/I‘-ICCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33]auy B y4EOHYIO, BBIICIATH

CYyIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PUBNUECKUX SIBICHUIN

14

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel WU (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, IPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

1.6

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/ILIGCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA HW3Y4YCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBCCHYHO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMcCblBaTb €ro MaTrcMaTu4dcCKOC

BBIPAKECHHE

00BSACHATH (hU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOMIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemiath pacyéTHble 3a1auu B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIbl, CBS3BIBAIOIINE (DU3NUYECKUE BETMUYMHBI: HA OCHOBE aHaIU3a
YCIJIOBHS 3a/1a4y 3alIUChIBAaTh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JaHHBIX Ui pelIeHHs 3aJadyd, BbIOMpaThb 3aKOHBI M (OPMYIIbI,
HEoOXOoauMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€Thl U CPAaBHUBATH
MOJIydeHHOE 3HadyeHHe (PU3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

1.9

pacrio3HaBaThb l'IpO6J'ICMBI, KOTOPBIC MOXHO PpCHIUTH IIpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOOB, UCITOJIB3YS ONMMCAHUEC UCCIICAOBAaHNMA, BEIACIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI

MMPOBOAWUTH OIIBITBI I10 Ha6J'IIOJIGHI/IIO (bHSI/I‘—IeCKI/IX SIBIICHUH WIIH

¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MPOBEpsieMble

46




1.10

1.11

MPENIONIOKEeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONbITA U (POPMYITHPOBATH BHIBOBI

BBITIOJIHSAITh TPSIMBIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYNKOB (PU3HUECKUX BEIMUYUH, CPABHUBATH PE3YJIbTAThI

U3MEPEHHH ¢ YUETOM 3a/IaHHOM a0COIFOTHOM MOTPEIIHOCTH

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJB30BAHUEM MPSIMBIX HW3MEPECHMUIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEeHUs,  CleAysd MpeAJoKeHHOMY  IUlaHy, (UKCHPOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUJE TAOIUIl M TpaduKOB,

JCJIaTh BBIBOAKBI 110 PE3yJIbTaTaM UCCIICAOBaHUA

1.12

1.13

1.14

OPOBOJIUTH  KOCBEHHbIE  H3MEPEHHs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, U BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

C06J'IIO,I[aTL npaBujia TCXHHKH 0€e301acHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HX OMNMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pBI Imo CX€MaM U CXEMAaTUYHbIM PUCYHKaM, COCTABJIATH CXEMbI
QJICKTPHUYICCKUX LIEIell C IoclIegoBaTelbHBIM U napajiCJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaYCHHUS

9JICMCHTOB JJICKTPUYICCKUX Lenei

1.16

OPUBOANUTE TNpHUMEpHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HM Juid  o0ecriedeHHs O€30MacHOCTH TNpu  OOpalleHuu ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHMsI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.17

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3NUECKOTO COIEpKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIUXCS 3HAHWUW W NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICIATH HH(POPMALMIO, KOTOpas

ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEJOCTOBEPHOM
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1.18

UCIIONIb30BAaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/JlaHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl ceTu MHTepHeT; BiameTre npuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBanusi WHPOPMALUK U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

€0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC i KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PH3UUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC MYyOJMYHO MPEACTABIATh PE3yJIbTAThI
NPOCKTHONH WJIM HMCCJICOBATEIILCKON  JCSATEIBHOCTH, IIPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

IIPU BBIIIOJHEHUN Y4YE€OHBIX IMPOEKTOB M HCCIEAOBAHUN (PU3HUECKUX
IPOLIECCOB paclpesiensaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAUTh 3@ BBIIOJHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBaTb  €ro, aJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIQJ, B JESATEIbHOCTb TIpPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  MPOSBIAS  T'OTOBHOCTb

pa3pemarh KOHQIUKTHI

9 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTthb SABJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (I)I/I3I/ILICCKOG SBJICHUC

13

14

pacrio3HaBaTh TpOSIBIIEHHE M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpE, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUECKYIO 33/7a4y B y4eOHYIO, BBLACIATH

CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUBNUYECKUX SIBICHUN

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TElI H (1)I/ISI/I‘IGCKI/IG SIBJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCJIMYMHBI, IpPU OIMUCAHUU IIPABUIIBHO
TPAKTOBATbH (1)H3I/I‘—ICCKI/II71 CMBICJI HCIIOJIB3YEMBbIX BCJIIMYNMH,

0003HAUCHHS U CANHUIIBI (I)I/I3I/ILICCKI/IX BCIIMYHMH, HAXOAUTH (bOpMy'J'IBI,
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CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMH, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOICTBa TCI, (bl/ISI/ILIGCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3Y4YCHHBIC 3adaKOHBI, IIpU 3TOM JOaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChbiBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

00BSACHATH (PU3WUECKHE MPOILIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid TPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH 00BICHEHUE U3 2
— 3 JOTHYECKHMX IIaroB ¢ IMOMOIIbIO 2 — 3 HM3y4YEHHBIX CBOMCTBA

(bU3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3ama4yd (omUparomuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOJB3Ys 3aKOHbl M  (OPMyJibl, CBSI3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBISBIATH HEJOCTAIOIIUE WM
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUIS pelIeHUusl, IPOBOJUTh pPacuéThl U OLEHHUBATh PEATUCTHUYHOCTh

MOJTyYEHHOTO 3HAYCHHS (PU3NIECKON BETMIUHBI

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCIIWUTb IIPpU IIOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysd ONNHMCAHUEC HCCIICAOBAHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YyIIbTAaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

1.9

1.10

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOAMTHh TMPU HEOOXOJUMOCTH CEPUI0 TMpPSIMBIX H3MEPEHHI],
ompesieNsis CpeAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHoe
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

MMpOBOAUTL HCCICIOBAHUC 3aBHCUMOCTEM (bI/IBI/I‘lCCKI/IX BCIIMYUH C
HCIIOJIB30BAHHUEM IIPAMBIX I/ISMepeHHI)’II IJIaHUPOBATh HUCCICAOBAHUC,

CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHPOBATh pE3yJIbTaThl
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1.12

1.13

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCIIMYHMH B BUJC Ta6J'II/IHI/I

rpaduKoB, JeNIaTh BHIBOJIBI IO PE3yIbTaTaM MCCIIEIOBAHUS

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEJHYMH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIeAys MpPENIOKEHHOW HMHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpu  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

1.15

1.16

1.17

1.18

1.19

pasinyaTh OCHOBHBIC NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHUK
CBeTa, JIyd, TOHKas JIMH34a, IJIaHETapHas MOJENb aroma, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

XapaKTepu30BaTh MNPUHLUIMBI JIEHCTBUS HU3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMH U HEOOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

UCIIONIB30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-TIPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS U300paKEHUH B MJIOCKOM

3epKaje u coOuparoIeii T1uH3e

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHun ¢
npubopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3I0POBBS U

coOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKaIoIlel cpene

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3UUECKOTO COAECPKAHUS B CETU
WuTepHeT, caMocTOSATENbHO (OpMYIMpYys IOMCKOBBIA  3aIpoc,
HAaXOJUTh IYTH  ONpPENEICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpPMALlMM HAa OCHOBE MMEIOIIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HUCTOYHUKOB
HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU yqe6HHx SallaHI/Iﬁ HAay4YHO-

HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE

MaTtepualibl, pecypcbl ceth HMHTepHeT; BiaaeTh MOpUEMaAMH
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1.20

1.21

KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3zoBaHus MHGOPMALUU U3 OAHOMN

3HAKOBOU CUCTEMBI B IPYTYIO

CO31aBaThb COOCTBEHHBIE ITHUCHMEHHBIE U YCTHBIC COO6IJ.I€HI/I$I Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJbKHUX HCTOYHHUKOB (HU3UYECKOrO
coJiep)KaHusl, MyOJIMYHO NPEACTAaBIIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  TI'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjeia
GU3uKH U CONPOBOXKIATh BBICTYIUIEHHME NpPE3CHTAlMed ¢ y4€ToM

0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIEIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, AaJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIQJ, B JESITEIbHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

duszuka — Hayka O TMpupoje. SIBIEHUS TPUPOJIBI.
1.1 duznyeckue  ABJICHHSA. MEXaHMYCCKHE, TEIUIOBLIC,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

@dusnueckue BeaMuuHbl. V3MepeHue  pu3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECTGCTBCHHOH&Y“IHHIZ MCTOA ITO3HAHUA: Ha6J'IIOI[eHI/IC,
13 IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABMIKCHUC THUIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

Ha0JI10/1a€MOT0 SBJICHUS
1.4 Onucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH

[TpakTryeckue paboOTHI:

###Par#H#113mepenne paccTOsIHUM.

#eHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.

#HH##Par###lI3mepenue  TemmepaTypbl NpU  [TIOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAIJIbHBIE CBEJIEHNM A O CTPOEHNUN BEIIIECTBA

#HHPar###CTpoeHue BelecTBa: aToMbl M MOJIEKYJIbI, UX
2.1 pazMepbl.  OnbIThI,  JIOKa3bIBalOLIUME  JUCKPETHOE

CTPOCHUC BCUICCTBA

#H##Par###/lpwokenne  dacturr  BemectBa.  CBs3b
2.2 CKOPOCTH  JBIDKEHHS  YacTHI[ C  TEeMIIEpaTypowu.

BpoynoBckoe nBmxenue, muddysus

2.3 BzaumopeiicTBre YyacTuUll BEIIECTBA: MNPUTSKCHUC U
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OTTAJIKUBAaHHUEC

#H##Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHHE

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAJUIMYECKUX) TEI.

2.4 B3auMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHHSIX W MX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM

2.5 Oco00EeHHOCTH arperaTHhIX COCTOSTHUIN BOIBI
[TpakTHdeckre padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
HCIonb30BaHueM (pororpadmii).

2.6 #HH#HPar###OneiTel 10 HAOMIONEHUIO  TEIIOBOIO

pacuMpeHus ra3oB.
#HHHPar###ONBITEL 10 OOHAPYKCHUIO JCHCTBUS CHIT

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEpPaBHOMEPHOE JBM)KECHUE
###Par#Ht#CropocTs. Cpennsis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JIBWKeHUU. Pacuér myTtu U BpeMeHu
JIBUKCHUS
SIBnenune uHepuuu. 3akoH MHepuMu. B3aummoneincrtsue
3.3 T€N KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 ###Par#t# lnotHocTh BemiecTBa. CBSI3p MIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BellleCcTBa
3.5 Cuna xak XapakTepuCTHKa B3aUMOJICHCTBUS Tell
35 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MOMOMUIbIO AUHAMOMETpA
37 ###Par#H#IBnenne Tarorenus u cuwia Tsoxkectu. Cuna
' TSDKECTH Ha ApYyrux miaHeTtax. Bec Tena. HeBecomocTs
38 Cuna tpeHus. TpeHHE CKOJIBXEHHS U TPEHHE IMOKOS.
' Tpenue B npupoje U TEXHUKE
39 #H##Par###Cnoxenne CcuJl, HaMpaBJICHHBIX 110 OJHOU

npsiMoi. PaBHOZEHCTBYOIAs CUIT
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3.10

[TpakTrueckue paboTHI:

OmnpezneneHre CKOPOCTH PaBHOMEPHOTO  JBMKEHUS
(mapuka B KUAKOCTH, MOJEIU  DIEKTPUUYECKOIrO
aBTomMoOWIIT W Tak pganee). OmpeneneHue cpemHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka Io
HAKJIOHHOM  miockocTH. OmpeneneHue  MIOTHOCTH
TBEPAOTO Tena. OnbIThI, JIEMOHCTPHUPYIOIIHE
3aBUCUMOCTh PACTsDKEHUS (nedopMmanuu) NpyKUHBI OT
OPWIOKEHHON  cuibl.  OMBITEL,  JAEMOHCTPUPYIOIIKE
3aBUCUMOCTH CHJIbI TPEHHsI CKOJBKEHHs OT Beca Tela U

XapakTepa COoIpruKaCaroImmnxcs HOBerHOCTefI

3.11

dusnuecKkue sBICHUS B IPUPOAE: IIPUMEPHI ABWKCHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXUBOU IPUPOJE,

ﬂeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

3.12

Texauueckue YCTpOﬁCTBaZ JAUHAMOMCTP, IHOAIIHUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

4.1

HaBnenue TBEpAoro tena. CrnocoObl yMEHbBIIEHUS U

YBCIUUCHUA TaBJICHUS

4.2

4.3

JlaBnenue raza. 3aBUCUMOCTD JJaBJIEHUs Ta3a OT 00bEMa,
TEMIIEpaTyphl
Ilepenava naBieHHs TBEPABIMM TEIAMH, KUAKOCTSIMHU H

razami. 3akoH Ilackams. [IlHeBMaTHUeCKHE MAIIMHBI

4.4

3aBUCHUMOCTh  JABJICHUS OJKUJKOCTH OT  TIIyOWHBI.
IMuapocratnueckuit mapagokxc. CooOmaronmecs cocyabl.

FI/II[paBJ'II/I"IeCKI/Ie MCXAaHU3MBI

4.5

4.6

4.7

AtMocdepa 3emnu u armochepHoe naBienue. [IpudanHbl
CyIIIECTBOBaHUSI BO3AYIIHOW 000m0ukn 3emin. OmnbIT
Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JAaBJICHUS OT

BBICOTBI HaJl YDPOBHEM MOPSI
W3mepenue armocepHoro nasineHus. [Ipubopsl ams
U3MepeHus aTMOC(HEPHOro AaBJICHUS

[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX

Teno. BeiTankuBawmas (apxumenoBa) cuia. 3aKOH

Apxumena
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4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTrueckue paboTHI:

HccenenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
00béMa TOrpyKEHHOH B JKMIKOCTb YacTH Tela.
OmnpeneneHye BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIEH Ha
TENO,  NOrpy)KEHHOE B  JKMIKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUIIbL, JEHCTBYIOLIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OmnbIThl,
JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKUBAIOLICH
CHWJIBI, AECUCTBYIOLIEH Ha TEJIO B XKMIKOCTH, OT 00bEMa
IIOTPYKEHHOW B JKHUJIKOCTb YAaCTH TEJIa U OT IJIOTHOCTHU
xuakoctd.  KoHcTpyupoBanume — apeomeTpa WM
KOHCTPYMPOBAaHHE  JIOJAKM M  OIpeAclieHHe €€

rpys3omnonb €MHOCTH

4.10

dusnyeckue - ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMoc(hepHOro JaBJICHHS HA JKUBOW OPraHU3M, TUTABAHHE

pBIO

411

TexHuueckue YCTPONCTBA: COOOIIAOIIUECST COCY/IBI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABIUYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM HAcOC,

apeomerp

PABOTA, MOIIHOCTD, DOHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHnueckas MOIIHOCTb

53 [Ipoctble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas

. m1ockocTh. [IpaBuso paBHOBecHs pblyara

5.4 [IpumeHeHue mpaBuia paBHOBECHUS pblyara K OJIOKYy
«3onoTtoe  mpaBwio»  MexaHuKu.  KoapduumeHnt

9.5 MI0JIE3HOTO JecTBUs MEXaHHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loTeHuumanbHas SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus

£ g [TonHast MexaHMuecKass PHEprus. 3aKOH HM3MEHEHHUs M

COXpaHCHUA MEXaHUYIeCKOH SHEpPIrun
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8 KVIACC

Kox
pa3iena

[TpakTrueckue paboTHI:
#HH#Par###Onpenenenue pabOThl CUJIBI TPEHUS TpHU

pPaBHOMEPHOM JBHXKXCHHH TECJIa II0 FOpPI3OHTEUIBHOI>i

> noBepxHoctu. MccnenoBaHue yciaoBHM paBHOBeCHUs
peryara. HMsamepenue KIIJI HakIoOHHON IJIOCKOCTH.
W3ydeHne 3aKoHa COXpaHEHUsI MEXaHUYECKON S3HEPTUU
@dusuyeckue SBICHHUS B MPUPOJE: pblYard B TEIE
5.10
YeJI0BeKa
TexHuueckne YCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETOABUKHBIN OJIOKM, HAaKJIOHHAs IJIOCKOCTb, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHTHI COACPKAHUS
3JIeMEHTa
TEIUIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOI
61 TEOpUU CTPOEHMs BellecTBa. Macca U pa3mepbl
' MosieKysl.  OmbIThl, NOATBEPKIAIOLIME  OCHOBHBIE
NIOJIO’KEHUSI MOJIEKYJISIPHOKNHETHYECKON TEOPUU
Mopgenu  TBEPAOro, JKMUAKONO W ra3000pa3HOro
6.2 cocTossHUM BemlecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE TIOJIOKEHUH MOJEKYJIIPHOKUHETHUECKON
TEOpuun
6.4 CMaunBaHue U KalWUISPHBIE SIBICHUSA
6.5 TermoBoe pacuIpeHne u CKaTHe
66 Temneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sueprus. Criocodbl N3MEHEHUs BHYTPEHHEN
' SHEpPruu: Terionepeaada U COBepIIeHNue paboThl
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Bunel Temonepenaun: TENIONPOBOJAHOCTb, KOHBEKIIHS,

6.8
W3IIy4eHHUe
KomnuectBo  TemnoTel.  YiaenbHas — TEIIOEMKOCTh
6.9
BEIIECTBA
TemiooOMEH M TEIIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOTO OanaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUTMUYECKUX BEIIECTB.
. VY ienpHas TenaoTa niaBJICHUs
[TapooOpazoBanue ©  KoHJeHcarus.  Mcmaperwe.
6.10 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
. 3aBUCHMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOMBa. Y 1eibHask TEII0Ta CropaHus
[Ipunnuner  pabotel  TemmoBbix — aBuratenet  KITJ]
6.15 TEIJIOBOro ABuratesns. TemioBble ABUTraTeNd M 3aluTa
OKPY’KaroIllel Cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
rpoleccax
[IpakTudeckue paboOTHI:
H#HHHPar#H#ONbITEL IO OOHAPY)KEHUIO JEMCTBUSI CHII
MOJICKYJISIPHOTO TIPUTSKEHUS.
#HHPar##H#OnbITl 10 BBIPAIlMBAHUIO  KPUCTAJIOB
MOBAapPEHHOM COJIM WM caxapa.
#H#HPar#H#OnbITEL 10 HAONIOAEHMIO  TEMJIOBOTO
6.17 pacUIMpPEHMS Ta30B, JKUJIKOCTEH U TBEPIBIX TEIL.

#HH##Par###Onpenenenue naBlieHUs] BO3ayXa B OauioHe
HITIpUIIA.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJIEHUS BO3JyXa OT €ro oO0béMa W HarpeBaHUs WU
OXJIAXKICHHUSI.

##H#Par###11poBepka rUMOTE3bl JIMHEHHON 3aBUCUMOCTH
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JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECKOU
TpyOKe OT TeMIlepaTyphl.

#i#Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPTUU Tela B Pe3ylbTaTe TEIUIONepenayd ¥ padoThI
BHCIIHUX CHUJL.

###Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa TMpHU
CMEIIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
H#HH##Par####0Onpenenenue KOJIMYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METATHYCCKUM IIHJIHHIPOM.

#H##Par####OnpenencHue YIEIbHOM  TEIIOEMKOCTH
BEILIECTBA.

#HH##Par####lccnenoBanue mpoiecca UCIapeHus.
#H##Par###OnpenencHue OTHOCHTEIIBHOW — BIAXKHOCTH
BO3JIyXa.

#HH#Par##H##OnpeneneHue yAaelIbHOW TEIUIOTHI IJIABJICHUS

JbpJaa.

6.18

6.19

dusnueckue sBIEHUS B NPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE U KalWULIPHbIE SBIEHUS B IPHUPOAE,
KpUCTaJUIbl B Iipupoze, usnydenue ConHLa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCra.

TexHnueckue  ycTpoicTBa:  KallMJUIAPBL,  IPUMEPHI
HCIIOJI30BAHNSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETP,
JaT4YUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

QHCKTpI/ISaHI/IH TCII. I[Ba poada 3JICKTPUICCKHUX 3apA10B

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa
(3aBHCHMOCTB CHJIBI B3aUMOJCHCTBUS 3apsKEHHBIX TEJN OT

BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TeJIaMH)
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Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JIEKTPUUECKOTO

7.3 nonst. [IpuHIUD Cymepro3uiuy JIEKTPUUECKUX TOJIeH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHbIN
7.4 anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHMKY U

JUAJICKTPUKHU
7.5 3aKOH COXpaHEeHHUsI AJIEKTPUUECKOTO 3apsiia

ONEeKTpUYecKUid  TOK.  YCJIOBHUA  CYLIECTBOBaHMS
7.6

ANEKTPUYECKOTO TOKA. VICTOYHMKH TOCTOSTHHOTO TOKA

HenicTBus 3JIEKTPUYECKOIO TOKa (TemoBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B

KHUJKOCTAX U razax

Onekrpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE
7.8

HarnpsHKeHHe

9 CornpoTuBieHue MMPOBOJIHUKA. VYnensHOE

7.

COTMPOTUBIICHUE BEIIECTBA
7.10 3akon Oma a1 yd4acTka 1enu

[locnenoBarenpbHOe ¥ MapajjieIbHOE  COEAMHEHHUE
7.11

MIPOBOTHUKOB

PabGota M MOIIHOCTb 3JIEKTPUUECKOTO0 TOKA. 3aKOH
7.12

Hxoyna — Jlenna

DJNeKTpUYecKrue Lernd U MOTPEOUTETH 3JIEKTPHYECKON
7.13

sHepruu B ObITy. KopoTKkoe 3aMblkaHne

[TocTostHHbIE MarHuTHL. B3auMoneicTBHE MOCTOSIHHBIX
7.14

MarHuToB

MarautHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneiT Opcrena. MarHuTHOE MOJE AIEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHiTOB B TEXHUKE

JlelicTBME MarHUTHOrO TMOJS HA MPOBOJHUK C TOKOM.
7.17

aﬂeKTPOIIBI/IFaTeJ'IL IIOCTOSIHHOTO TOKa. lcmoab3oBaHHe
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JJIEKTPOJBUIaTeIe! B TEXHUYECKHX YCTPOMCTBaX M Ha

TPAHCIIOPTE
Oneitel  @apanes.  SIBineHuHe  3IEKTPOMArHUTHOMN
7.18
uHaykauu. [Ipasuio Jlenna
DneKTporeHepaTop. Crioco6b1 HOJIyYEHUS
7.19 JJIEKTPUYECKON  DHEPIUH. ONEeKTpOCTaHIMM  Ha
BO300HOBJISIEMbIX HCTOYHUKAX SHEPTHU
[IpakTuueckue padbOTHI:
OnbIThl IO HAOIOAEHUIO JIEKTPU3ALUM TeJl UHIYKIHEH
Y TIPU CONIPUKOCHOBEHHUH.
HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
IPOBOJAHUKY U TUIEKTPUKH.
COopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
IIOCTOSTHHOTO TOKa.
W3mepenue u peryimpoBaHue CUiIbl TOKA.
W3mepenue u perynupoBaHue HaNPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOpPA U HAIPKECHUS
Ha pe3UCTOpE.
290 OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD

JJEKTPUYECKOTO CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TIJIOLAIN [TONEPEYHOr0 CEYEHUS U MaTepuaa.

[IpoBepka mpaBmiia CJHOXEHHUS HaNpsOHKEHUH  mpu
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NIEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  DJIEKTPUYECKOIO  TOKa,
BBIJIEJISIEMON Ha pesucTtope. MccnenoBanue 3aBUCHMOCTH
CWJIBI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI IMOCTOSHHBIX MarHUTOB.

HSy‘IeHI/IC MAarauMTHOIO IOJIA IMOCTOAHHBIX MAarHuTOB IIPU
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7.21

uX Oo0beAMHEHUM U  pasjencHuu. VcciemoBaHue
JEUCTBHUS HJIEKTPUYECKOTO0 TOKA HA MATHUTHYIO CTPEJIKY.
OneITel,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aUMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIEHHUs TOKa B KaTylike. l3yueHue

ﬂCﬁCTBHﬂ MArduMTHOIO II0JIsI Ha IPOBOAHHUK C TOKOM.

KonctpynpoBanue u H3y4yeHue paboThI
JJIEKTPOABUTATES. N3mepenne KII
3JIEKTPOABUTaTEIbHOMN YCTaHOBKHU. OnbIThI o

HUCCIICOOBAHHUIO ABJICHUSA SHCKTPOMaFHHTHOﬁ HHAYKIHUU:
HCCICAOBAHUC W3MEHEHMH 3HAaYeHUs | HaIlpaBJICHUSA

WHAYKIMOHHOI'O TOKa

Ousnyeckue SBIEHUS B MPUPOJE: DIEKTPUUYECKUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apeii( MOIIOCOB,
pPOJIb MAarHUTHOTO TOJISA ISl )KU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHudeckue yCTpPOWCTBA: JJIEKTPOCKON, aMIIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK IIIEKTPUUECKOM dHEPrumy,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, JJIEKTPOJBHUIaTEIb

MMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Konx snementa [TpoBepsieMbie IIEMEHTBI COJICPIKAHHS
paszziena
MEXAHUYECKHUE SABJIEHUA
g 81 Mexanudeckoe JBIKEHHE. MarepuanbHas TOYKa.
' Cucrema oTcuéra
8.2 OTHOCUTEIBFHOCTh MEXAHUYECKOTO JIBIKEHUS

61




8.3

PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE

#H##Par###HepaBHOMEpHOE TIPSIMOJIMHEMHOE JBHKEHUE.

8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Tejla  IpU
HEpPaBHOMEPHOM JBUKEHUU
Yckopenue. PaBHOyCcKOpeHHOE MPSAMOJIMHEHHOE
8> JIBUKCHHEC
8.6 ###Par###Crobonnoe nagenue. OnbiTel ["anumes
H#HH##Par###PaBHoMEpHOE JBUKEHUE IO OKPY>KHOCTH.
8.7 [Tepuox m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTu. LleHTpocTpeMUTeIbHOE YCKOPEHUE
8.8 [TepBerit 3akoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HHPar#H#H#1 [puHIIMT Cyneprno3uiuy CHIl
8.12 Cuna ynpyrocru. 3akoH ['yka
#H#H#Par###Cuna TpeHus: cuiaa TPEHUS CKOJIBXEHMUS,
813 CHUJIa TPEHUS MOKOSI, IPYTHE BUJIBI TPEHHUS
#A##Par#H##Cuna TSOKECTM U 3aKOH  BCEMHUPHOTO
5.14 TSATOTCHHUSA. Y CKOPEHHE CBOOOIHOTO MaJCHHUS
815 JBuxenne  miuaHer  Bokpyr  Comnma.  IlepBas
' KOCMMYECKasi CKOpocTb. HeBecoMocCTh U neperpys3ku
816 PaBHOBecue MaTtepuaIbHOM TOUKH. AOGCOIIOTHO TBEPI0E
' TEIOo
8.17 #H##Par###PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHON
' oCbl0 BpaleHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynec Tena. 3Menenne nmmynsca. IMnynsce cuiib
8.19 3aKOH COXpaHCHHS UMITYJIbCA
8.20 #HiHtPar#H#PeakTHBHOE NBYKCHUE
8.21 Mexannyeckas paboTa U MOIITHOCTh
8 92 PaGora cmn Tsxkectw, ympyroctd, TpeHus. CBs3b
' SHEPTUU U PabOTHI
893 [loTenumaneHass dSHeprus Tela, MOAHATOTO HaJ

TTOBEPXHOCTHIO 3eMIIH
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8.24

[ToreHmmanbHast SHEPTUs CHKATON MPYKUHBI

8.25

8.26

8.27

#H##Par###Kunernueckas  sHeprusa.  Teopema o

KMHETUYECKOUN SHEPrUu
##H#Par###3akoH cCOXpaHEeHUsI MEXaHUYECKOM dHEprun

[IpakTuueckue padbOTHI:

Omnpenenenue cpelHEl CKOPOCTU CKOJIBKEHMs Opycka
WIM JBWKEHUS IIapUKa IO HAKJIOHHOW IUIOCKOCTH.
OmnpezneneHue ycKOpeHUs Tejla IpU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTHM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaIbHOW CKOPOCTH.
IIpoBepka ruUIOTE3BI: €CIM TNPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HAdaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaKk psa  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIINE
POMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBKEHUS
OT CWJIBl HOpPMalbHOTO JaBieHus. OmnpenencHue
Ko3(duuuenta TpeHus ckoiapxeHus. OmnpexneneHue
KECTKOCTH TpYXHHBL. OnpeneneHne padboOTHl  CHIIBI
TPEHUS TpU PABHOMEPHOM JIBIKEHMM Tejla IO
TOPU30HTAIbHOM MoBepxHOCTH. OmnpezneneHue padOTHI
CHJIBI  YOpPYrocTd  TNpu  HoabéMe  Ipy3a ¢
WCTIOJH30BAHUEM  HETOABIDKHOTO W TIOJBIIKHOTO

OJIOKOB

8.28

8.29

dusnyueckue SIBICHUS B Ipupoac: MPUIWBBI U OTJIMBEIL,
JABMOKCHHUC IIJIAHET ConaeyHoH CHUCTCMBI, PCAKTHBHOC

JABWIKCHUC )KMBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JATYUKHU

ITOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

Konebarensnoe JABHKCHUC. OcHOBHBIC XapaKTCPUCTUKHA

KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/Ia

Maremarnueckuit 51 MPY’KWUHHBIN MasITHUKHU.

HpeBpameHHe OHCPIUU IIpU KoJie0aTeIbHOM JABMXKCHNU
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10

9.3

9.4

3aryxatomue kosieOaHus. BwIHYyXaeHHBIE KOJIeOaHUS.

Pesonanc

Mexaunueckie BOJHBI. CBOIICTBA MEXAaHUYECKUX BOJIH.
[IpononbHBIE W TMONEpeYHble BOJHBI. [[IMHA BOJHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHn4eCKHUE BOJIHBI B

TBépI[OM TECIE, celicMUYeCcKHE BOJIHBI

9.5

3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[IpakTuyeckue paboOTHI:

OnpeneneHnue 4acToThl M HepuoAa  KosneOaHUI
MaTEeMaTH4ECKOr0 MasiTHUKA.

OnpeneneHnue 4YacToThl M HepuoAa  KoseOaHUi
IIPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
[IOJIBEILIEHHOT0 K HWUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
MPYKUHHOTO MasiTHUKAa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTH nepruosa Kosie0aHu rpysa,
[IOJIBEILIEHHOTO0 K HUTH, OT MAacchl Ipy3a U >KECTKOCTU

NPy KUHBI. I/I3MepeHHe YCKOPCHUA CBO6OI(HOFO naacHus

9.8

dusnyeckue sBJICHUS B IPUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPACEHUE, CEMUCMUYECKHUE BOJIHBI,

IyHaMHu, 5X0O

9.9

Texuuueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BAHUC

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE IoJie. DJIEKTPOMAarHUTHBIE BOJHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJH
103 DnexTpoMarHuTHas npupoja cBera. CKOpOCTh CBeTa.
' BonHoBBIE CBOMCTBA CBETa
[IpakTuyeckue pabOTHI:
104 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C

MOMOIIBI0 MOOUITBHOTO TenedoHa
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11

dusnueckue SBJIEHUS B INpUpoAe: OHOIOrHyYecKoe
10.5 neiicTBue BUJUMOTO, yIABTPapUOIETOBOTO u
PEHTTE€HOBCKOT'O U3JTy4eHUH
10.6 TexHuueckue YCTpOMCTBA: UCIIOJIb30BaHHE
' AJIEKTPOMAarHUTHBIX BOJIH AJI1 COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JIyueBast monens cBera. MicTouHMKHM cBETa
11.2 [IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA
Ortpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpakKeHUs
11.3
cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIIEHUS CBETa.
' [TonmHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop myuelt B JIMH3E
116 Onrtuueckast cucrema ¢oroannapara, MHKPOCKONa M
' TeJecKoma
117 I'maz kak onTtudeckas cucrema. binM3opykocTs W
' JaIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnoxeHue crieKTpalibHBIX 1IBETOB. Jlucniepcus cBera
[IpakTuyeckue paboOTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpa)kKEHHs CBETOBOTO JIy4ya OT yIJIa MaJCHHUS.
###Par#Ht#113yuenue  XapakTepUCTHK  M300paskeHus
IIpeaMeTa B INIOCKOM 3€pKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
IPEJIOMJICHUSI CBETOBOIO JIydya OT YyIJla IaJeHUs Ha
11.9 IPaHULE «BO3JIYX — CTEKJIO.
###Par##H#lonyuenne  M300paXeHUH C  MOMOIIBIO
coOUparoIIe TUH3HI.
##HPar###Onpenenenne  (QOKYCHOTO pacCTOSHUS U
ONITUYECKOM CUITBI COOMpArOIIEeH JTUH3BL.
#HHPar##H#OnbpITEl 110 pa3loXeHuio Oeroro ceera B
CIIEKTD.
#HHPar##H#OnbITEl 10 BOCIPHUATHIO I[BETa NPEIMETOB
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MIpU UX HAOJIOICHUN Yepe3 IIBETOBbIC (PUIBTPHI

®dusunyeckue sBIeHUs B npupoje: 3arMeHus CoJiHia u

11.10 JIyHbl, 1[BE€TA TEJ, ONTHYECKHUE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
1111 Texuuueckue yCTpoiicTBa: OUKH, MEPUCKOIL,
' (doToanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBGIE ABJIEHUA
191 OmnbiTel Pezepdopna u 1utanerapHas MOAETb aroma.
' Mogens aroma bopa
122 Ucnyckanne u morjioieHue cBeTta atoMoM. KBaHTBHI.
' JIuneityaThie CIEKTPbI
12.3 PanuoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
124 Ctpoenue aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO sapa. M30Tonsl
128 PanuoaxTtuBHble npeBpaiueHus. Ilepuon momypacnana
' aTOMHBIX SI7IEp
s SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U
' MaccOBOI'0 YHCEN
12.7 DHeprus CBA3U aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU
128 Peakuuu cunresa u genenus saep. VICTOUHUKY SHEPTUH
' CoHma u 3BE31
129 Snepnas osHepretuka. JlecTBHE — pagMOAKTUBHBIX
' M3ITy4eHUN Ha )KUBbIE OPTaHU3MBbI
[IpakTudeckue pabOTHI:
Halnronenne CrlomHbIX W JIMHEHYATBIX  CIIEKTPOB
12.10 W3IIy4EeHHUS.
HccnenoBanue TPEeKOB: U3MEPEHHE IHEPTUU YACTHUIIBI
10 TOPMO3HOMY NyTH (110 (poTOorpadusim).
N3mepenue pagnoakTuBHOTO oHA
®usnyueckue SBICHUS B INPHUPOJAE: €CTECTBEHHBIN
paArOaKTUBHBIN ¢ox, KOCMHYECKHE Jy4H,
12.11 paJMOaKTUBHOE W3JIYYEHHUE MPUPOJHBIX MHUHEPAJIOB,

JIeiicTBHe PaaAOaKTUBHBIX H3queHHﬁ Ha OpraHusMm

YCI0BCKa
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12.12

TexHnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJMBHUYAJIbHBIA JO3UMETP, KaMepa Buinbcona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BbIX IMPEICTABICHHUI O 3aKOHOMEPHOU CBS3H
¥ TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJM OSKCIEPUMEHTAa B
buszmke, o cucTeMooOpa3ywomieli poau (U3UKH B Pa3BUTHUH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
bu3nYeCKUX 3HAHUN U UX POJIM B LIETIOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpa, O BKJIAAEC POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTpPOEHHS BELIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcCHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHYECKOIO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tel, (U3NYECKHUE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYH/IAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOIICTBA TET U q)HBI/I‘IeCKI/Ie SABJICHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
cOOJIOIeHNsT MPaBWJI OE30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3MUECKUX

SIBJICHUMN:
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YMEHHUE CaMOCTOSITEIbHO COOMPATh HKCHEPUMEHTANBbHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLIMH, OMHUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOBI;
MPOBE/ICHUE TPSAMBIX M KOCBEHHBIX U3MEPEHHUH (PU3MUECKUX BEITMUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY I10 HHCTPYKLMH, BBIYUCISATH
3HA4YeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ COOMpaTh HAKCHEPUMEHTAIBHYIO YCTaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHWE 1O  HMHCTPYKLUUH,  IPEICTaBIATh
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IIOTPELIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TENO, MOJEIU CTPOCHHS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJI€Jb aTOMHOIO sijipa) U yMEHHE NPUMEHATh UX I

00BsicCHEHUS PU3NYECKUX ITPOLIECCOB

YMmeHne oOBACHATh (PU3MUECKHE TPOIECChl U CBOMCTBA TN, B TOM
4Yuclie W B KOHTEKCTE CHUTYallMd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PM3UUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICITIN

YMmenne pemarh pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHHil),
UCIONB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3HMUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3allCHIBaTh KpAaTKOE YCIOBUE 3aJlayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoO0XoauMBbIe i €€ pelIeHus], UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMpOBOANTH pvaéTI)I U OLCHUBATH PCATUCTUYHOCTL IIOJIYUCHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb
¢bu3nYeCcKOil BENTNYNHBI, TOTYYEHHON NPU PEeLIEHUH 3adauu

YMmeHne XapaKTECPU30BaTh IIPHUHIUIIBI ﬂGﬁCTBI/ISI TEXHHUYCCKUX

yCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX

TEXHOJIOTHYCCKUX IMPOIECCOB MO0 UX OIMUMCAHUIO, UCIIOJIB3YA 3HAHHUA O
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11

CBOMCTBAaX (DU3WMYECKUX SBICHUH W HEOOXoAWMbIe (DHU3NUECKUE

3aKOHOMEPHOCTH

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHust O€30MacHOCTH  IpH
oOpamieHun ¢ ObITOBBIMH ~ mpuOopaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAaMH, COXpPAHEHHs 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEJICHUS B OKpYXKalolleld cpeze; MOHUMaHHE
HEOOXOIMMOCTH TPHUMEHEHUS IOCTHKEHUH (HU3MKM M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

OneIT TIOHMCKA, TPEoOpa3oBaHUS U MPEACTABICHUS HHPOPMAIHH
bu3NYeCKOro coaep>KaHus C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WHQOpPMAIIMM Ha OCHOBE HMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB, yYMEHUE  MCIIOJb30BaTh  MPHU
BBITIOJTHEHUH Y4YEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JUTEpaTypy
(UBUYECKOTO COJEp>KaHMsI, CIIPAaBOYHBIE MaTepHUalIbl, PECYpChl CETH
WuTtepHer; BnageHue 0a30BBIMU  HaBBIKAMU  IPEOOpPa30BaHUS
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co37aBaTh COOCTBEHHBbIC MUCHbMEHHBIE U YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX MCTOYHUKOB
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HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe pABmxkeHue. MarepuanbHas Touka. (CucrtemMa OTCU€Ta.
' OTHOCUTENBHOCTD JIBUIKEHUSI
PaBHomepHOoe U HepaBHOMepHOe ABMxkeHue. Cpenuss ckopoctb. Dopmyna
1.2 JUTS1 BBIYMCIICHUS CPEIHEH CKopocTH: V = S/t
PaBHOMEpHOE NpsAMONIMHENHOE NBU)KEHHE. 3aBUCUMOCTb KOOpPAMHATHI Teja
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBUKCHUSI:
13 xX(1)=x,+vt
I'padvkn 3aBHCHMOCTH OT BpPEMEHH MJI MPOCKIIMH CKOPOCTH, MPOCKIHH
MepeMenIeHus, MyTH, KOOPAMHAThl MPU PABHOMEPHOM MPSAMOIUHEHHOM
JBIKEHUU
3aBUCHMOCTh KOOPAMHATHI TeJla OT BPEMEHHU B Clydyae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHMUSI:
2
Sy} =Vg, *f+ay* ;
2
@opMyInbl Ul TPOEKINN MEPEMEIIECHUs], TPOEKIUH CKOPOCTH M MPOEKIINHU
YCKOPEHUS IPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 -Sx(f)=90x'f+“x'5-
U_\'('f) =Upx T4, L,
a.(f)=canst,
Ulrl - l"}l:r: zza:rsrc
I'paduku 3aBUCUMOCTH OT BpPEMEHHW HJisi MPOEKIIMH YCKOPEHHs, MPOCKIIUU
CKOPOCTH, MPOEKIHMH MEPEMENICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBIDKCHUH
CBobognoe manenue. dopmyibl, ONuChIBarOIIME CBOOOJHOE MaJieHUE Tela
1.5 M0 BEPTHKAIU (JBUKEHHE Tella BHU3 WUJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJIi NPOEKIHU YCKOPEHWS,




IPOEKIUH CKOPOCTH M KOOPAMHATHI NPU CBOOOAHOM MAJCHUM Tela IO
BEPTUKAIN
CkopocTh paBHOMEpPHOIO JIBUJKEHHUS Tella MO0 OKpykHOCTH. Hampasienue
CKOpOCTH.

@opmyiia ISl BBIYUCICHHUS CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U NEPUOL

oOparieHus:
27R
L=
T

LenTpocTpeMurenbHoe yckopenue. HampaBieHue LEHTPOCTPEMHUTEIBHOTO

1.6 yckopeHus. @opMyiia 1 BBIYUCICHUS YCKOPEHUS:
2
a. — L
"R
®opmyiia, CBSI3bIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:
v = !
T
Macca. ITnorHocts Bemectsa. @opmyra i BBIYUCICHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SABnenue unepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHJIbI,
JIEHCTBYIOLLEH HA TEJIO
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fy y=-F,
1.12 Tpenue 1Mokos U TpeHUE CKOJIbKeHMs. Dopmyna Mg BBIYUCICHUS MOIYJIS
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1.13

1.14

CHJIBI TPCHUSA CKOJIBXKCHUS:

szp-;"-f

Hedopmarus tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

iy -5
F=G.—L1_2
R
Cuna TspkecTH. Y cKopeHHe CBOOOHOTO HaIeHHs.
®opmyna Juist BBIUUCIEHUS CUIIbI TSXKECTH BOJIM3U MOBEepXHOCTH 3emiu: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HeBecomocTth u MEeperpy3Kn

1.15

Nmnynbee Tena — BekTopHas puznyeckasi BeIMYUHA.
p=mi

I/IMHYJ'ILC cucteMsl Ted. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

1.17

1.18

3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEI:
p=nyUy +n, Ly =const
PeaxkTnBHOE ABMKEHITE

Mexanunueckas padota. @opmMyria JJisi BHIYUCICHUS paOOThI CHJIBI:

A=Fscosc

Mexann4deckass MOIITHOCTb:

nv=24
I

Kunertnueckas n NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYUCIICHUSA

KHUHETHYECKOM OHCPTHHU:
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IJE)E
By

Teopema 0 kuHeTHUeCKOU dHEprun. PopmMyra s BIYUCICHUS

MIOTEHLIMAJIbHON YHEPIUH TENA, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEeprus:

E=E;+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. @opmysia /s 3aK0Ha
COXPaHEHUS MEXaHUYECKOI HEepPTUr B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTUYUH CHIIBI TPCHHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE PABUII0» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIN 1 HenoABWXKHBINA 0;10ku. KIT/] mpocThix MexaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 HaBnenue raza. ATMocepHoe JaBieHuUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH JKUJIKOCTH.
dopMya 17151 BEIYUCICHHSI TaBJICHUSI BHYTPH KUIKOCTH:
P=Pgh+Pmy,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
193 3akoH Apxumena. Dopmyna Ui ONPEACIICHUS BBITAIKUBAIOIIEH CHJIBI,

,Z[CﬁCTBymH.ICﬁ Ha TCJIO, HOFPY)KéHHOC B XXUJAKOCTBb UJIM T'a3:
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1.24

F A T pgv
VCJIOBI/IC IIJIaBaHUA TCJia. HﬂaBaHI/Ie CyﬂOB nu B03I[yXOHHaBaHI/Ie

Mexannueckue kojeOaHUs. AMIUIMTYIA, MEPUOJ M YacTOTa KoJeOaHHIA.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUNA:

1.25

1.26

1.27

1.28

MaremaTuyeckuii M NPYKUHHBIA MasATHUKH. [IpeBpailileHre sHEpruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

MexaHU4eCcKHUe BOJIHBL. HpO,Z[OJ'IBHBIC " IIOIICPCUYHBIC BOJIHBI. HJ'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:

A=v-T

3Byk. I'poMKoCTh 1 BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOI BOJIHBI Ha TPaHMIIE

nByx cpell. MHdpa3Byk U yIpTpa3ByK

1.29

IIpakmuyeckue pabomul

N3mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
NPY>XUHBL; KO3((UIIMEHTA TPEHUS CKOJIBXEHUS; Pa0OThI CUIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpEeIHEN CKOPOCTH JABMKEHHUS OpyCKa 10 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHusi Opycka Ipu JBMKEHUH MO HAKIOHHOM MJIOCKOCTH; YacTOThl U
nepuoja KojiebaHM MaTeMaTHYeCKOro MAasTHUKA; 4acTOThl W Iepuoaa
Kose0aHUH MPY)XKMHHOTO MAasTHUKA; MOMEHTa CHJIbI, JIEHCTBYIOIIEro Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU MOABEME Tpy3a C IOMOILBIO
HETOJBI)KHOTO 0JioKka; paOOThl CWJIBI YIOPYrocTH NpU MOABEME TIpy3a ¢
IIOMOIIBIO TTOJABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpyKEHHON
4acTU Tejla U OT IJIOTHOCTH >KMJIKOCTH; HE3aBHCHUMOCTH BbITAJIKMBAIOLIEH
CWJIBI OT Macchl Tejla; CWJIbl TPEHUS CKOJBXEHHMSI OT CHJIbI HOPMalbHOI'O
JaBJI€HUS M OT poJa MOBEPXHOCTH; CHJIBI YIPYroCTH, BO3HUKAIOIIEH B
Npy)XHHE, OT CTeNeHH AedopMay NpyKUHBI; YCKOpEHHs Opycka OT yria
HaKJIOHa Hampapisioule; nepuoda (YacTOThl) KoJieOAHUN HUTSHOTO
MasTHUKA OT JUIMHBI HUTH; Mepruoja KojieOaHuil Npy>KHHHOTO MasiTHUKa OT
Maccel TIpy3a M IKECTKOCTU MPYXKHHBI; HCCIEIOBAaHUE HE3aBUCUMOCTH

nepuona KOJICOAHMI HHMTSHOIO MasSTHHKA OT MAacChl rpysa. HpOBepKa
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YCIIOBHUSI paBHOBECHS pblyara

Qusuueckue sAereHus 6 npupooe. TIPUMEPbl IBMKEHHUS C Pa3InYHBIMU
CKOPOCTSIMM B JKMBOW M HEXMBOM NIPUPOAE, NCUCTBUE CUIBI TPEHUA B

IpupoaAC M TEXHHUKE, MNPUIMBBI U OTIHBbI, IBHXXCHHC ILIAHCT ConHeunon

1.30 CHCTEMBbl, PEaKTUBHOE JBIKCHHE >KHMBBIX OpPIaHW3MOB, pBHIYard B TeIe
YeJIOBEKa, BIMSIHUE aTMOC(HEPHOTro JIaBICHUS Ha )KMBOI OpraHu3M, IJIaBaHUe
pBIO, BOCHPHATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHHE, CEHCMUYECKHe
BOJIHBI, I[yHaAMH, 3XO
Texnuueckue ycmpoucmea. CIMJOMETp, JaTUUKU NOJIOKEHUS, PACCTOSHUSA U
YCKOPEHUs, JAWHAMOMETp, HOJIIWIHUKH, pPaKeThl, pblyar, HOJBM)KHBIM MU

131 HETIOJIBYKHBIA OJIOKH, HAKJIOHHAS TIOCKOCTb, TPOCThIE MEXAHU3MBI B OBITY,

' cooOuiaromecs cocyabl, yCTpOMCTBO BOJOIPOBO/IA, THAPABINYECKH ITpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOH HACOC, apeoMeETp, IXOJIOT,
HCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbIE TIOJOXKEHUS MOJEKYISIPHO-KMHETUUECKOW TEOpHUH CTPOCHHUS

2.1 BemectBa. Mojenu TBEPIOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUMN
BenlecTBa. Kpucramuinyeckue u amopHele Tena

25 JlBmwxkeHne uyacTull BemiecTBa. CBs3b CKOPOCTH JIBUKEHMS YaCTHUIl C

' TeMieparypoil. bpoyHosckoe aBmxenue, iMppy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas sHeprus. PaGora u Teruionepenaya Kak crocoObl U3MEHEHUs

' BHYTPEHHEHN HEPrUU

2.7 Bunp! Temonepeaayn: TEIUIONPOBOHOCTh, KOHBEKIIHS, N3TyICHUE
HarpeBanne wu oxjaxkaeHune Ten. KommdecTBO TEIUIOTHL. Y aenbHas
TEILNIOEMKOCTb:

2.8

O=cml(t,~t)
3aKOH COXpaHEeHHUs PHEPTUU B TEIUIOBBIX IMpoIEccax. YpaBHEHUE TEIIOBOTO
29 OanaHca:

O +0,+..=0
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2.10

Ucnapenue u xonaeHcauus. MI3MeHeHUe BHYTPEHHEH SHEPrUU B MPOLIECCE
ucrapeHuss W KoHjaeHcauuu. Kumenue KHUIKOCTH. YenbHas TeIoTa

napoo6bpazoBanus: L = Q/m

211

Bnaxnoctn BO3yXa

2.12

2.13

[InaBnenve u xpucraumzanus. l3MeHeHue BHYTpEHHEH »SHEPruu MpH

IUIaBJICHUU U KPpUCTAJUIU3AallH. YIIGHBHEUI TCIIJIOTA I1JIaBJICHUA:

BHyTpeHHs1 SHeprus CropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

roruBa: ( = Q/m

2.14

[Tpunnume! padoTe! TermmoBeix asurateneit. KIT/ remioBoro asurarens

2.15

IIpakmuyeckue pabomul

N3mepenne  yAenbHOM  TEIUIOEMKOCTM  METAUIMYECKOTO  LIWJIMHJPA;
KOJIMYECTBA TEIUIOTHI, IIOJyYEHHOIO BOJOM KOMHATHOM TEMIIEpaTyphl
(uKCUpOBaHHOM Macchl, B KOTOPYIO OIYILEH HarpeTrblii LWIMHAD;
KOJIMYECTBA TEILIOTHI, OTJAHHOIO HATPETBIM LWIMHAPOM, IIOCIIE OIyCKaHUs
€ro B BOJly KOMHAaTHOM TeMIIEpaTyphl; OTHOCUTEIBHOM BIAXKHOCTH BO3/1YXa;
YOEIBHOM  TEIUIOTHl  IUIaBJIEHMS Jbaa. McecinenoBanue  M3MEHEHMS
TEMIIEPATyphbl BOABI NPU Pa3IMUHBIX YCIOBUSX; SBJIEHUS TEII00OMEHa MpHU

CMEIIMBAaHUH XOJOIHOHN U ropﬂqeﬁ BOJBI; IpoHecCa UCITApCHUA

2.16

2.17

3.1

Qusuueckue sA6nenus 6  npupode:  TIOBEPXHOCTHOE  HATSDKEHHE U
KaNWJUISIPHBIE SIBJICHUS B MPHUPOJAE, KPHUCTAUIBI B MPHUPOJE, H3ITYUCHHE
ConHna, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHUE pPOCHI,
TyMaHa, uHesl, CHera

Texnuueckue  ycmpoticmea:  KaWULIPbl, TNPUMEPBl  HCIOJIb30BaHUSA
KpUCTAJIJIOB, JKUJKOCTHBI TEpPMOMETp, AAaTYUK TeMIIepaTypbl, TepMocC,
cucTeMa OTOIUICHHS JIOMOB, TMIPOMETpPBI, IICUXPOMETp, MapoBas TypOHHA,
JIBUTATEIb BHYTPEHHETO CrOPaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

DnexTpuszanus Tein. J[Ba BUaa 3JeKTPUUECKHUX 3apsiioB
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3.2

B3anmoneiictBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs AMEKTPUUECKOro 3apsaaa
34 Onexrpuueckoe nojue. Hampsx€HHOCTh 3nekTpuueckoro mnousd. ITpuHumn
CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenun snektpuueckux 3apsaoB. [leficTBHE 3JI€KTpUYECKOro IOJs Ha
aneKkTpudeckue 3apsiibl. [[pOBOJHUKY U TUANIEKTPUKH
[TocTostHuBIN 3nekTpuyeckuid TOK. JlelcTBust snekTpuyeckoro Toka. Cuna
Toka. Hanpsbxenue.
3.6 I =q/t,U=A/
DIEKTPUYECKOE CONPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnenoBarenpHOE COEIMHEHHE POBOAHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannensHoe coelMHEHNE IPOBOHUKOB PABHOTO COMPOTUBIICHHUS:
U =U;I=1+I; rR=5,
2 2 -
CMmeniaHHbIe COEJUHEHUS IPOBOIHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
2
3.11 O=I"-R-t
3.12 OneiT Opcrena. MarHuTHoe Iosie IpsIMOTO NMPOBOJHMKA C TOKOM. JImHum
MarHuTHON MHAYKIIMH
313 MarauTHOE MOJie TMOCTOSSHHOIO MarHuTa. B3auMonelcTBue MOCTOSTHHBIX
MarHuTOB
3.14 JlelicTBrE MarHUTHOT'O TIOJIS1 HA POBOJHUK C TOKOM
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3.15

OnbiTel @apazes. SABiaeHue 35eKTpoMarauTHOM nHAyKuu. [Ipasuino Jlenma

IIpaxmuueckue pabomol

W3mepenue 3IEKTPUYECKOIO  CONPOTHUBIIEHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.

UccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IMPOBOJIHUKE

(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTUBJICHUS OT JUIMHBI TPOBOJHUKA, IUIOLWIAIU €ro
MOTNIEPEYHOT0 CEUECHHUS U YJEIbHOTO COMPOTUBIICHUS.
IIpoBepka  mpaBwia A DJIEKTPHUECKOTO  HANPSDKEHUS  TIPH
MOCJIEZIOBATEILHOM ~ COEAMHEHUU IPOBOJHUKOB; TMpaBHJIa JUIS  CHIIBI
AJIEKTPUYECKOTO TOKAa TPH TNapaJUIeNbHOM COCAHMHEHUH IPOBOJHHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Qusuueckue A6NeHUs 6 npupode. DIEKTPUUYECKHE SIBICHUS B aTMocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OpPraHM3MOB, MarHUTHOE Tojie 3eMild, Jpeud
MIOJTFOCOB, POJIb MAarHUTHOTO TIOJIS JJIS JKU3HU Ha 3eMile, TIOJSIPHOE CHSTHHE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIIepPMETP, BOJIBTMETP, PEOCTarT,
CUETYMK DJIEKTPUYECKOM DHEPIrUU, AJIEKTPOOCBETUTENIBbHBIE MPUOOPHI,

3.18 HarpeBaTelibHbIE 3IEKTPOIPUOOPHI (mpuMepsI), 3JIEKTPUYECKHUE
MpeIoXpaHUTENH, DIEKTPOMArHUT, SJICKTPOABUTATENb MMOCTOSHHOTO TOKa,
TeHEPaTop MOCTOSHHOTO TOKa

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JIeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmonenb cBeta. [IpsMonrHEIHOE pacipOCTpaHEHNE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIIEHHSI CBETA

3.23 Jucnepcus cBera

394 JIunza. Xop mydeii B mun3e. @okycHoe paccTosHue TMH3bL. OnTHYecKas cuia

' aum3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucremMa. OnTudeckue mpuOopsI
Ipaxmuueckue pabomul
#i##Par##113mepeHrne ONTHYECKON CHIIBI COOMparoIIel JTHH3BI, (POKYCHOTO

396 paccrosiHUsL coOuparomieil JMH3bI (TI0 CBOWMCTBY pPaBEHCTBA pPa3MEpOB

npeamMeTa u I/I306pa)KGHI/I}I, Koraa npeaAMET pacioOJIOKCH B JBOMHOM (I)OK}/CG),
IMOKas3aTeiid MPEJIOMIICHUA CTCKIIA.

##HPar##H##ccnenoBanue cBOMCTBAa N300pakeHUs, MOJYYEHHOTO C TOMOILBIO
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coOuparoel JTUH3bI; U3MEHEHUS! (DOKYCHOT'O PAcCTOSHUSA JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa IPEJIOMJIEHUSI CBETOBOIO JIy4a OT yIJla IaJeHUs Ha

IrpaHuIC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUs 8 npupode: 3armMeHus CoaHIa HYHLI, OoBE€Ta TECI,

32! OINITUYECKHUE SBJIEHUS B arMoc(epe (uBeT HeOa, pedpakuus, pagyra, MEPax)
328 Texuuueckue ycmpoticmea: OYKH, TEPUCKOI, (oToammapar, ONTUYECKUE
' CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
i1 PamunoaktuBHOCTh. Anb(da-, Oera-, ramma-usznydeHus. Peaknum ambda-u
' Oera-pacnajga
42 OmnwiTel Pesepdopaa mo paccesnuto anbda-yactuil. [lmanerapuas monenb
' aroma
4.3 CocraB atromHoro sipa. M3oTomnst
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MACCOBOTO YUCEI
Qu3zuyeckue s6NeHUss 8 Npupoode: ECTECTBEHHBIH paJUOAKTUBHBIN (OH,
4.6 KOCMHYECKHE Jy4YH, PaTUOAKTUBHOE H3JIY4YCHHE TNPHUPOIHBIX MHHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX M3ITy4YE€HUI Ha OpraHU3M YeJoBeKa
47 Texuuueckue ycmpouicmea: CHEKTPOCKON, WHANBUAYAIBHBIN JTO3UMETP,

kamepa BunbcoHna, syiepHasi sHEpreTuKa
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