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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaNpaBlIeHO HAa (QOpPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS U OPraHU3ALMIO H3YYCHHUS
¢bu3MKN Ha JAEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHs, a TAaKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojaMm o0ydeHus (1o Kjaccam), mpejiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpamMmma mo Qusuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOU
MOMOIUIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
OPEeIMETOB, MOCKOJbKY (PHU3NUYECKHE 3aKOHBI JieKaT B OCHOBE IPOIECCOB U
SABJICHUM, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomMuerd u (U3NIECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
npenocTaBisieT HauOoyiee SICHble OOpa3lbl NPUMEHEHUsS HaydyHOro MeEToja
MO3HAHMSI, TO €CTh CII0C00a MOyYeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType O0OIIero
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H

MHTEpeca K HayKe y 00yJaronuxcs.



N3yyenne ¢usukum Ha 0a30BOM YypOBHE MPEINOJIaracT OBJAJCHHE
CICAYIONIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMIMMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTB:
® HAay4yHO OOBSCHSTH SBJICHUS;
® OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIICIOBAHUS;
® UHTEPIPETHPOBATh  JAHHBIE W UCIOJb30BaTh  HAy4YHbIC
JIOKA3aTEIbCTBA JIS OJTyYEHUS BBIBOJOB.
[lenn wsyueHus GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE  00I111€00pa3oBaTEIbHbIE MPOrPaMMbl, YTBEPXKIEHHONW pEHIEHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).
Hean uzyuyenus Gpusuku:
® TMpUOOpPETEHUE HWHTEpeca W CTPEMJICHHS OOydYalolmuxcsi K HaydHOMY
W3YUYEHUIO TPUPOABI, PAa3BUTHE HX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMUpOBaHUE
MCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYAIOIIUM SIBIICHUSIM;

e (opMupoBaHHME HAYYHOIO MHUPOBO33PEHUSI KaK pe3yjbTara HW3Y4YEHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (opmMupoBaHHE MPEACTABICHUN O poJid (DUUKU JJIST PA3BUTUSA JIPYTUX

€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

® pa3BUTHE TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oymymiei

poeCCHOHAIIBHON JICSITCIBHOCTH, CBSI3aHHOU ¢ (DM3UKOM, IMOJATOTOBKA K
JaabHEeHUIleMy O0OyUYeHHUIO B 3TOM HaMpaBJICHUU.
JocTuxeHrne 3TUX IeJed MporpamMMmbl 1Mo (PuU3MKe Ha YpPOBHE OCHOBHOIO

o011ero 0opa3oBaHusi 00ECIEUNBACTCA PELICHUEM CIICAYIOIIUX 3a4aY:



e mpuoOpeTeHHe 3HAHUM O JUCKPETHOM CTPOCHHU BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MATHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

® [pUOOpPETEHUE YMEHHUN OMHCHIBATH U OOBSCHATH (DPU3UUYECKUE SIBJICHUS C
UCIIOJIb30BaHUEM TOTYUYCHHBIX 3HAHUIA;

® OCBOCHME METOJOB PEIICHHS MPOCTEUINNX pacy€THBIX 3aJady C
UCIOJIb30BAaHUEM buznueckux MoJIeTieH, TBOPUYECKHUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHUU HAOJIONATH MIPUPOHBIC SBJICHUS U BBITIOJIHATH OMBITHI,
JabopatopHble  pabOTBl U HKCIEPUMEHTAJbHBIE HCCIIEJOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHUOOPOB;

® OCBOCHHME MPUEMOB PabOThl ¢ MHPopManuel (HU3NYECKOTO COJIEpIKAHUS,
BKJIIOYAsi HH(POPMAILIUIO O COBPEMEHHBIX JOCTHKEHUSIX (DU3UKU, aHAIHU3 U
KPUTHUECKOE OlIEHWBaHNE NHPOPMAITIH;

® 3HAKOMCTBO cO chepamu NMpodhecCHOHAIBHOU AEATeIbHOCTH, CBSI3aHHBIMU
Cc GU3NKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKEHUSX (PU3HUECKON HAYKH.

Ha u3yuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILErO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §

KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 knacce — 102 ygaca (3 yaca B HeZENI0).

[Ipennaraemsiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIHHBIA XapaKTep, YIUTEIb JISTAeT BEIOOP MPOBEACHUS
7abopaTopHBIX PabOT W OMBITOB C YYETOM WHIUBUIYAIBHBIX OCOOCHHOCTEH
oOy4JaroIMXxcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJIaHUH, MPEeAJIaracMbIX B paMKax

OCHOBHOI'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (1)I/IBI/IK€.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEero Mupa.

dusuka — Hayka o mnpupone. fABneHus npupoibl. PHU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3mepeHue ¢usndeckux BenuuuH. Pusnueckue
npuoopsl. [lorpentHocts u3mepeHunilt. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EctecTBeHHOHAY4YHBI METOJ] TO3HAHMA: HAONIOEHWE, TMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIIOTE3, O0OBICHEHHE
HabmogaemMoro apyieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SIBJICHHUSI.
2. ®dusnyeckue nNpuOOpHI U MPOLEAYypa NPSIMBIX U3MEPEHHUI aHAJIOIOBBIM H
U(POBBIM MPUOOPOM.

Jlabopamopusie pabomul u onvimel.

1. OmpeneneHue LEHbI JeIEHUS MIKaIbl K3MEPUTEIBLHOTO MPUOOPA.
N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENA.

OnpeneneHue pa3MepoB MajbIX TEI.

ok N

N3Mepenue Ttemmeparypbl NMpU NOMOIIM >KUAKOCTHOTO TEPMOMETpa H

JIaTYUKA TEMIIEPATYPHI.

6. IlpoBeneHue uccienoBaHUs IO MPOBEPKE THUIOTE3bl: JAIBHOCTH IMOJETA
Iapuka, MymeHHOro TOpU30HTAILHO, TeM OOJIbllle, YeM OOJIbIlle BhICOTA
ITyCKa.

Paznen 2. IlepBoHavajibHbIe CBeIE€HUS 0 CTPOEHUM BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,

AOKa3bIBAOINIHUC JTUCKPCTHOC CTPOCHUC BCIICCTBA.
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JBr>kenne dacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YaCTHUI[ C
TeMriepatypoii. bpoyHoBckoe mBmxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.

Hemoncmpauuu.

1. HaGntoneHre OpOyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBneHUd,  OOBSACHAIOIIMXCA  NPUTSIKECHUEM  WIH

OTTAJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. Ouenka pauamerpa aromMa METOAOM PSAOB (C  HCIOJIB30BaHUEM

dboTtorpaduii).

2. OmnbITHI MO HAOIIOAEHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBUKeHHe U B3aUMOAeHCTBHE TeJl.

Mexannyeckoe nBWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsii CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHU. Pacuér myTtu u
BPEMEHU JBUKEHHUSI.

SlBnenue wuHepnuu. 3aKOH WHEpUHMH. B3ammoneicTtBue Ten Kak MpUYAHA
M3MEHEHUSI CKOPOCTH JBWXKEHMSI Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.

Cuiia Kak XapakTepucTUKa B3auMozeicTBus Ten. Cuiia ynpyroctd U 3aKoH
['yka. 3MepeHue CUilbl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHHUE TIATOTEHUS U CHIIA

TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CrioxeHune



CWJI, HAIPaBJIEHHBIX IO OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHHs.

TpeHue CKOJIb)KEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Jemoncmpayuu.

Habnrogenne MeEXaHM4eCKOoro IBUKEHHUS TENa.

M3mepenne CKOpOCTH NMPSMOJIUHENHOTO ABUKCHUS.

Habmroienue siBlneHus HHEPLUH.

Habnronenne n3MeHeHnsi CKOPOCTH MPY B3aUMOJIEUCTBUM TEJL.

CpaBHCHHe Macce I10 BBaHMOHCﬁCTBHm TCJI.

AN o e

CrnoxeHue CUJl, HalpaBJICHHBIX 110 OJHOW IPSIMOIA.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JABIKCHMS (IIIApUKa B KUIKOCTH,
MOJIEIIH JIEKTPUIECKOT0 aBTOMOOWIIS M TaK Jiajee).

2. OmpeneneHue CpelIHEN CKOPOCTH CKOJIBKECHHS OpycKa WM IMapuKa TIo
HAKJIOHHOM IUIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTshKeHUs (JIedopmariun)
MPY>KUHBI OT MIPUIIOKEHHOMN CHUITBI.

5. OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIbI TPEHHUSI CKOJBKEHHUS OT
BEca TeJla U XapakTepa CONMPUKACAIOIIMXCS TIOBEPXHOCTEH.

Pasznea 4. /laBiieHue TBEPABIX TeJl, s KMAKOCTEH U ra3oB.

JaBnenne. CriocoObl YMEHBIIICHUS U yBEJIWYEHUS JaBlicHus. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTrypbl. llepenaua naBieHus
TBEPABIMU TEJNAMHU, XKUAKOCTIMU W razamu. 3akoH [lackans. [IHeBmaTnueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS JKUJIKOCTU OT TiyOuHbl. ['mapocraTumdeckuit
napagokc. Coolaromuecs: cocyibl. [ napaBiniecKkie MEXaHU3MBbl.

Atmochepa 3emnm u atrmocdepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3yIIHOW 000soukn 3emiu. OmnbiT Toppuyenmu. M3meperue arMochepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BHICOThI HaJl YPOBHEM MOpSI.

[Tpubops! 17151 M3MepeHns aTMOChHEpPHOTO TABJICHHUS.
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JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.
Jemoncmpayuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.
[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
Coobmiaromuecs cocyabl.
['mppaBnuyeckuii mpecc.

[IposiBienue nelcTBUs aTMOCPEPHOTO JABICHUS.

AN o e

3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT OOBEMA MOTPYXKEHHOM YACTH

T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

/. PaBEHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YcnoBue IIaBaHus TEJI: IJIABAHWE WJIM MOTPYKEHHUE TENl B 3aBUCHUMOCTHU
OT COOTHOIIIEHUS IUIOTHOCTEN TEJIA U JKUIKOCTH.

Jlabopamopnvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca TeJla B BOJIe OT 00bEMa MOrpyKEHHOU B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIICW  CHJIbI, JEWUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIEH CHIIBI, ICUCTBYIOIICH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCMMOCTh BBITAJKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
JKUJIKOCTh YACTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WM KOHCTPYMPOBAaHHUE JIOAKH H
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znea 5. PaGoTra n MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecus pbluara. [IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaswio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAIbHAS  DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NpOCTBIX MEXaHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Ompenenenue pabOTHl CHIIBI TPEHHSI MPU PABHOMEPHOM ABIXKCHUU Tella

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.

2. HccnenoBaHue ycioOBUN paBHOBECHUS pblyara.

3. Usmepenue KII/] HakIOHHOM IIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPIUH.

8 KUIACC

Pa3zpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BelecTBa. Macca M pa3mepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAOIINE
OCHOBHBIE T0JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdubie Tesna. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOUM TEOPUH.
CmaunBaHUE U KaOWUISIPHBIE SIBICHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BHyTpenHsii »Heprus. CrnocoObl HM3MEHEHHMsS BHYTPEHHEH SHEpIUu:
Terionepeaaya 17§ COBEpULICHNE paboTHI. Bunsl TEIJIONEPEAAYH:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudectBo TemioTel. YaenbHas TEMIOEMKOCTh BeIIecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHHWE TeruioBoro OanaHnca. IlmaBineHue u

OTBCPACBAHUC KPUCTANIMYCCKHUX BCIICCTB. YI[GJ'H:HEUI TCIIJIOTAa IIJIaBJICHHA.
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[TapooOpazoBanue u konaeHcamus. Mcmapenmne. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[IpuHuunel paboTsl TermaoBbiX aBurarenei KIIJ| temmoBoro aBurarens.
TennoBble ABUTATEIN U 3aIUTA OKPYKAIOIICH Cpe/Ibl.

3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

1. HaGmroneHre OpOyHOBCKOTO IBUKEHUS.
Hab6monenue nuddysuu.
HaOmronenue siBfeHnid cMaurBaHUs M KaMWUISIPHBIX SIBJICHUH.

Ha6HIOII€HI/I€ TCILJIOBOI'O paCIINPCHUA TCII.

AR

N3meHeHue HaBJICHUS I'a3a IIPU U3MCHCHHU 00BEMa M HarpCBaHu HJIA
OXJTAXXKACHHNU.
HpaBI/IJIa HU3MCPCHUA TCMIICPATYPHI.

Buae! Tenmonepenayu.

® N o

OxJaxx/ieHue Ipy COBEPUICHUH PabOTHI.

9. HarpeBanue npu coBepiIeHUN pabOThl BHEITHUMU CHJIAMHU.
10.CpaBHeHME TEINTOEMKOCTEN PAa3IMYHBIX BEIIECTB.

11.Habmroienue KUmneHusl.

12.Habmro1eHre MOCTOSIHCTBA TEMIIEPATYPBI IPH MJIABJICHUU.

13.Moaenu TeIUIOBBIX ABUTATEIEH.

Jlabopamopuwie pabomul u onvimol.

1. OnbIThl O OOHAPYKEHUIO AEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OmnsIThI NO BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.
3. OnbIThl 1O HAOIIOJEHUIO TEIJIOBOTO PACIIMPEHHs Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4. OmnpeneneHue AaBICHUS BO3yXa B Oa/sIOHE MIMPUIIA.
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5. OnbITel, AEMOHCTPUPYIOIIME 3aBHCHUMOCTH JABJIICHHS BO3JyXa OT €ro

00BbEMa U HArpEeBaHUs WM OXJIAXKICHUSI.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HabGmioneHue wW3MEHEHUS BHYTPEHHEW DSHEPruu Tejla B pe3yJbTaTe
TEeIIonepeayr U padoThl BHEITHUX CUJL.

8. HccrnenoBanue sBIEHUS TEIJIOOOMEHAa MPU CMEIIMBAHUU XOJIOAHOW H

ropsiueu BOJIBI.

9. OmnpeneneHne KOJIMYECTBA  TEIUIOTHI, TOJYYEHHOIO  BOJOM  IIpH

TEIJI000MEHE C HATPETHIM METATTMYECKUM HUIUHAPOM.

10.0npenenenue ynenbHON TEIIOEMKOCTH BEILIECTBA.

11.UccnenoBanne mpouecca UCIapeHusl.

12.0npeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

13.0OnpeneneHue yaeapbHOM TEIUIOTHI IIJIaBICHUS JIbJA.

Paszgea 7. diaekTpuyeckue ¥ MAarHUTHbIE SIBJICHUS.

Onextpuzanms Ten. J[Ba poxa 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIAMH).

Onextpudeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHinmn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOOHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS DSJIEKTPUUYECKOIO TOKA.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia Toka.  DJIEKTPUUYECKOE  HaIpsKEHHUE.

CormnpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE CONMPOTHUBJIECHHE BemiecTBa. 3akoH Oma
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st ydactka uenu. IlocimenoBaTenbHOe W mapajuleNIbHOE  COEIMHEHHUE
IIPOBOJTHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuyecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe nosie. MarHuTHOE noJjie 3eMJI U €ro 3Ha4Y€Hue I )KU3HU Ha 3eMJle.
Omeir  Opcrega. MarauTHoe 1MOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DJIEKTPOJBUIATENb ITOCTOSTHHOTO TOKa. lCnosib30BaHHWE 3IEKTPOABUTATENIECH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuK. [IpaBuno Jlenna.
DneKTporeHeparop. Crioco0sl HOJIY4ECHUS AIIEKTPUYECKOU DHEPTUU.
DNEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHUH.

Hemoncmpauuu.

DnexTpu3anus Tell.

JIBa poJia JIEKTPUUECKHX 3aps/I0B U B3aMMOJICHCTBUE 3apSKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTHIeCcKast HHAYKIHUS.

3aKOH COXPAHEHUS SJIEKTPUUECKUX 3apsI0B.

[IpOBOJHUKH M TUDIICKTPUKH.

MOI[CJ'H/IPOBEIHI/IG CHUJIOBBIX JIMHUM QJICKTPHUYCCKOT'O I10JIA.

e AN O i

M cTOYHMKM TOCTOSIHHOTO TOKA.

9. JleiicTBHS SIEKTPUUECKOTO TOKA.

10.2nekTpryecknii TOK B )KUAKOCTH.

11.I"a30BbIi1 pa3psia.

12.i3mepenue cuiibl TOKa aMIIEpMETPOM.

13.13mepenune 3IeKTPUYECKOT0O HAIPSKEHUS BOJIBTMETPOM.

14.PeocTtat 1 Mara3suH CONPOTHUBIICHUM.
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15.B3aumogeiicTBiiE€ NOCTOSHHBIX MAarHUTOB.

16.MOI[CJ'H/IpOBaHI/Ie HCBO3MOXHOCTH pa3ACIICHUA ITOJIFOCOB Maruura.

17.MOI[CJ'II/IpOBaHHe MarHUTHBIX II0JICH ITOCTOSIHHBIX MAarHUTOB.

18.0mbIT Dpcrena.

19.MaruuTtHOE 1oJie TOKa. DJIEKTPOMArHHUT.

20.I[CﬁCTBHC MAaramTHOI'O IIOJIAA Ha ITPOBOAHHUK C TOKOM.

21.0OnexTpoaBUraTeab NOCTOSHHOTO TOKA.

22.VccnenoBanue SBICHUS 3JICKTPOMAarHUTHOM WHTYKITUH.

23.0mnbiTe1 Dapanes.

24.3aBUCAMOCTDh HAIIPABJICHUS HHAYKIUOHHOTO TOKa OT YCIOBHHM €ro

BO3HHMKHOBCHU.

25.0neKTporeHepaTop NOCTOSHHOTO TOKa.

Jlabopamopnvie pabomul u onvimaul.

1.

oS kW

OnpITel MO HAOMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne MAEUCTBUS BJICKTPUYECKOTO II0JII HA TMPOBOAHUKHA H
JTIADJICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3mepenune u peryJImpoBaHuEe CUJIbI TOKA.

N3Mepenue u perynmpoBaHUE HAMIPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKa, MIAYLIETO YEpe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUST HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBUCHUMOCTh 3JIEKTPUYECKOTO
COINPOTHUBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAW IOMNEPEYHOrO
CEUCHHMS U MaTepuarna.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWJIbI TOKA MPU TNAPAIUICTBHOM COCIMHEHUU

PE3UCTOPOB.
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10.0Omnpenenennie pabOThI AIEKTPUIECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOp.

11.0mpeneneHue MONIHOCTH  DJIEKTPUYECKOTO TOKa, BBIIEIIEMOM Ha

pe3ucrope.

12.MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO 4YEpe3 JIAMIIOYKY, OT

HaIpsKEHMS Ha HEH.

13.0mpenenenue KIIJI HarpeBaTens.

14.MccrnenoBaHne MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MAarHUTOB.

15.3yyeHne MarHMTHOTO TIOJSl TNOCTOSIHHBIX ~ MarHUTOB TIPU  HX

00BEIMHEHUU U PA3ICICHUN.

16.MccnenoBanue AeMCTBUS AIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

17.00BITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJECUCTBUS

KATyIIKAd C TOKOM M MAarHWTa OT CHJIbl TOKa W HANpaBlIEHUS TOKa B
KaTyLIKE.

18.M3ydeHne 1eicTBUSI MATrHUTHOTO ITOJIS HA POBOJIHUK C TOKOM.

19.KoHCcTpynpoBaHue 1 u3ydyeHue padoThl 3JEKTPOABUTATEIS.

20.13mepenue KII/ 351eKTpoABUTaTENbHON YCTAHOBKH.

21.00BITBI TIO WCCIEOOBAHUIO SABJIEHUS DJICKTPOMATHUTHON WHIAYKIMU:

VCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKaA.
9 KNIACC

Pa3znen 8. Mexannuyeckue siBJIeHMS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrxeHne. HepaBHoMepHOe npsMoiauHeHoe aBMKeHue. CpeaHsass 1 MTHOBEHHAas
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHelHOe aBkeHue. (CBoOogHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.

JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIbHOE YCKOPEHHUE.
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IlepBsiii 3ak0H Hprotona. Bropoi 3axkon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMN CyTIepIIO3ULUH CHUJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKCHUS, CHIIA
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nafgeHus. JlBmwxenue ruraHer BOokpyr Comnma. IlepBast kocmMuyeckast CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONMIOTHO TBEpI0E Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyneca. Mmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJabca. PeakTuBHOE ABUKEHHUE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cui TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, NOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiM. [IoTeHInanbHas s3Heprus c:katoi npyxuHel. Kunertnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaGmroneHrne MEXaHUYECKOTO JBUKEHHS Tela OTHOCUTENIBHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME NyTe W TPACKTOPUU ABMIKEHHS OJHOIO M TOTO XK€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO IBXKECHUS.

Hab6mronenue nBmkeHus Tea Mo OKPY>KHOCTH.

A

HaOmronenre MexaHn4ecKux sIBJICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCHUTEIHHO KaOMHETa (PU3MKH.

7. 3aBUCMMOCTbH YCKOPEHHMSI Tejla OT MAacChl T€Jla U JIEUCTBYIOIIEH HA HETO

CHJIBI.
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8.
9.

Habnronenue paBeHCcTBa CUII IPU B3aUMOJIEHCTBHH TEJ.

M3meHenue Beca Tesa pyu yCKOPEHHOM JBHKCHUH.

10.Ilepenaya ummnynbca Npu B3aUMOJEHCTBUU TEN.

11.IIpeoOpazoBanust SHEPTUX TIPU B3aUMOICHCTBUH TEI.

12.CoxpaHeHue uMITyJibca NPy HEYNPYTrOM B3aUMOICHUCTBUU.

13.CoxpaneHue uMITyJibca Mpu abCOMIOTHO YIIPYTOM B3aUMOJICUCTBHH.

14.HabntoieHre peakTUBHOTO JABUKEHUS.

15.CoxpaneHnue MeXaHM4E€CKOM SHEPrUM MpU CBOOOTHOM NaJICHUH.

16.CoxpaHeHrne MEXaHUYECKON IHEPTUU MTPU IBMKEHUH TeJIa MO/ IEHCTBUEM

IIPY’KUHBI.

Jlabopamopnwie pabomul u onvimaul.

1.

KoncTpynpoBanue TpakTta Ui pa3roHa W JajbHEHIIEro paBHOMEPHOTO
JBUKEHMSI IIApUKa WU TEJIEKKH.

Omnpenenenne cpeHEd CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
[IapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHrne yCKOpEHUs Tejla MpPU PAaBHOYCKOPEHHOM JBMKEHHM I10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHHU INPH PAaBHOYCKOPEHHOM
JIBM)KCHUHU 03 HavyallbHOW CKOPOCTH.

[IpoBepka TrUMOTE3BI: €CIW MPH PABHOYCKOPEHHOM IBWKEHHH Oe€3
HAYaJIbHOM CKOPOCTH IYTHM OTHOCSTCSI KakK psii HEYETHBIX 4YHCEN, TO
COOTBETCTBYIOIINE IPOMEXYTKHA BPEMEHH OJHMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIBXKEHHS OT CHIIBI
HOPMAaJIbHOTO JAaBJICHUS.

Onpenenenue kodhGUIeHTa TPEHUST CKOIBKEHUSI.

Omnpenenenue XECTKOCTU NPY>KUHBI.

Omnpenenenue paboThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBUXKEHUU Teja

I10 FOpHSOHTaHBHOﬁ IMOBCPXHOCTH.
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10.0Onpenenenrie pabOThl CHJIBI YOPYTOCTH TpU MOABEME Tpy3a C
HCITOJIb30BAHUEM HEMOABHIKHOT'O 1 MOABHKHOI'O OJIOKOB.

11.13y4yeHue 3aKkoHa COXPaHECHUSI SHEPTUH.

Pa3znen 9. Mexanndeckue KoJie0aHusI 1 BOJIHBI.

KonebarensHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHUI: TIepHoI,
4acToTa, aMIUIMTy1a. MateMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparieHue
SHEPIUM NPU KOJIeOATEIHLHOM JABUKEHUH.

3aryxawomnme — kojeOaHus.  BeIHyXAeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. CBoOWCTBA MeXaHWYECKUMX BOJIH. [IpoposibHble U
MONEPEYHbIE€ BOJHBI. JIMMHA BOJMHBI W CKOPOCTH €€ pacnpOCTPAHEHHS.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue xoneOaHUM TeJl MOJ JEHCTBUEM CHJIBI TSOKECTH U CHIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTHU U HA TIPYKUHE.
HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.
Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (HAa MOJEIH).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

A

AKYCTUYECKHUI pE30HAHC.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHue 4dYacToThl U TMepUOAa KoJeOaHUW MaTeMaTHYECKOTro
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHUl MPY>KUHHOTO MAagTHHUKA.

3. UccnenoBanue 3aBUCHMOCTH TIEpHOJIa KOJICOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTHU MepUoAa KOJIEOAHUM MPYKUHHOTO MasITHUKA

OT Macchl rpy3a.
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5. TlpoBepka HE3aBUCUMOCTH TEpUOaa KOJEOAHWI Tpy3a, MOABEIHICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. VI3amepeHue yckopeHusi CBOOOHOTO MaJICHUsI.

Pazgea 10. DneKTpOMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJie.  DJIEKTPOMAarHuTHble  BOJHBL.  CBOICTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJIEKTpOMarHuTHas npupoja ceera. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBoiicTBa 3JE€KTPOMATrHUTHBIX BOJIH.

2. BonHOBBIE CBOKCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOHIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas MOJCJIb CBETa. HUctounukn CBETa. [IpsimosnHeHOE
pacnpoctpanenue cBera. 3atMeHusa Connua u JIynsl. Otpaxkenue ceta. [linockoe
3epKajo. 3aKOH OTPAXKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llonmHoe BHYyTpeHHee
OoTpaxkeHHe cBeTa. lcmonb3oBaHUME TOJHOTO BHYTPEHHETO OTpPaKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejeckona. ['ma3 kak omnTuhyeckass cucteMa. bIuM3opykocTh u
JaJTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoToHa. CrokeHue

CIIEKTpaJIbHBIX I[BETOB. J{Mcriepcus cBeTa.
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Hemoncmpauyuu.

[IpssMOIMHENHOE pacpOCTPAaHEHNE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHNi B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenune n300paxeHuil ¢ TOMOUIBIO JIUH3.

S A

[Tpunuun aeictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10.Mopnensb rnasza.

11.Paznoxxenue 0emoro cBeTa B CIIEKTP.

12.TlonyueHnue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX IIBETOB.

Jlabopamopuvie pabomul u onvimaol.

1. WccnenoBaHue 3aBUCMMOCTH yTrila OTPa)XEHUsI CBETOBOTO Jiydya OT yIJia
NaJICHUs.

2. W3yuyeHue xapaKTEepUCTUK U300paKCHUS TTPEAMETA B INIOCKOM 3epKaJie.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO JIy4ya OT yIJjia
MaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlonyueHue N300paXKEHUHN C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. OmnpenenceHue HOKYCHOTO pacCTOSHUS U ONTHYECKON CHIIBI COOMpAIOIICH
JIUH3BI.

6. OnbITHI O Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmbITHI TIO BOCHPHUATHIO IIBETA MPEAMETOB MPH WX HAOIIOJCHHUH 4Yepe3
LBETOBbIE (DUIIBTPBI.

Pa3nen 12. KBaHTOBBIE SIBJICHUS.

Omnwitel Pesepdopna u mimanerapHass mojens atoma. Monens atoma bopa.

Hcnyckanue u noraonieHre ceeta aroMoM. KBauTel. JInHeidaTeie CIIEKTPHI.
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PamnoaktuBHOCTE. Anb(da, OeTa- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PannoaxkTuBHBIE
npespaiueHus. [lepuon nomypacnaza aTOMHBIX sI€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsA3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku 3ueprun ConHna U 3BE3 1.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUHW HaA KUBBIE
OpraHU3MBl.

Hemoncmpauyuu.

CnexTpel U3ITy4eHUS U MTOTJIOLIEHNS.
CrHeKTpbl pa3IMyYHbIX ra30B.

CnekTp Bogopo/a.

Habmonenue TpexkoB B kamepe Buiibcona.

PaboTa cuéTrunka HOHU3UPYIOIINX U3ITYYCHUH.

A O e S

Peructpanus u3mydeHus MpUPOIHEIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopuwie pabomul u onvimaul.

1. HaGmromeHne CIIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3IYICHHUS.

2. WccnenoBanue TPEKOB: M3MEPEHUE SHEPIHHM YACTHUIIBI [0 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. W3mepeHue paaroakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENHEHO-0000MAIOIINN MOAYJTh TIPEAHA3HAYCH /U CHCTEMAaTH3aIu!
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM OMNbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO TPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe I MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy I0 (H3uKe I 0O0ydaromuxcs,
BBIOpABIIMX ATOT Y4EOHBII peAMET.

[Ipu M3y4eHUN TAaHHOTO MOJYJIS PEATU3YIOTCA U CUCTEMATH3UPYIOTCS BUIBI
NEATEeTLHOCTH, Ha OCHOBE KOTOPBIX 00€CIeUnBacTCs AOCTIKEHUE MPEAMETHBIX U

METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
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€CTECTBEHHOHAYYHAasi I'PAMOTHOCTb: OCBOCHHE HAy4YHBIX METOAOB HCCIIEIOBAHUSA
SBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
ABJICHUSA, NPUMEHs II0Jy4YEHHBIE 3HAHWs, peuarb 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIM XapaKTep NaHHOIO paszera peanu3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
buznyeckue IBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;

UCITI0JIb30BaTh HAYYHBIE METO/IbI UCCIEAOBaHUS (PU3HUECKUX SIBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IIPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX UCTOYUHUKOB
OHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB

HHEPIUU.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTHXCHHC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX N IIPECAMCTHBIX O6p330BaTeJ'H>HBIX

pe3ynbTaToB.

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

y oOyuaroierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B

qaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- TIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(u3HuecKoi HayKH;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kKaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYKJIEHUH OOILIECTBEHHO 3HAYUMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuky;

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-ITUYECKUX NPUHIIUIIOB B JESITEIBHOCTH
YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KadyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHUE IIEHHOCTH (U3MUECKOM HAyKM KaK MOIIHOTO HMHCTPYMEHTa
MMO3HAaHHUSI MHPA, OCHOBBI PA3BUTHS TE€XHOJIOTHM, BAXKHEWILIEW COCTAaBJISIOLICH
KYJIbTYPBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON

ACATCIBbHOCTH,
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S) d¢opmupoBaHMs  KYJBTYPBI  3I0pOBbS W  IMOLMOHAJILHOIO
0/1aromoJry4us:

- OCO3HaHWE LIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU MpaBUi OE30IaCHOrO IOBEJACHUS Ha
TPAHCIIOpPTE, HA JOpOrax, C 3JEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JOMAIIHUX YCIIOBUSAX;

- c(OpMUPOBAHHOCTh HaBbIKa pe(daekcuu, NpHU3HAHME CBOEro IpaBa Ha
OLIMOKY M TAaKOI'0 e MpaBa y APyroro 4eaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTHMBHOE Yy4YaCTHE€ B PEUICHMM MpPaKTUYECKHX 3aJau (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3alUy, Topoda, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIBHOM HAIpaBJI€HHOCTH, TPEOYIOIIHUX B TOM YHCIE U (DUIUYECKUX
3HAHUM;

- HHTEpEC K MPAKTUYECKOMY U3YUEHHIO TPO(eCcCHil, CBI3aHHBIX C (PU3UKON;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

- OpUEHTalusl Ha NpUMEHEHUEe (U3MYECKUX 3HAHUU I pelIeHHs 3a7ad B
o0JacTh OKpY’Karollel cpelbl, IUIAHUPOBAHUS IOCTYNKOB U OLEHKH HX
BO3MOYKHBIX MOCJIEICTBUM JJIs1 OKPYXKAIOLIEH CPeibl;

- OCO3HaHUE TII00aTBHOTO XapakTepa 3KOJOTMYECKUX IpoOieM U MmyTel ux
peuIeHus;

8) amanTanum K M3MEHSIIOIMMCH YCJOBHAAM COLMAJIBHOW WM NPHPOAHOM
cpeabl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM TPU BBINOJIHEHUU HWCCIEIOBAaHUN U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSAM
APYTHX,

- TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHYECKYIO

ACATCIBbHOCTD,
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e - O0TpeOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHHI, B TOM uncie GOpMYyINpPOBaTh
UJIeH, TTOHITHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTAX U SIBICHUAX;

® - OCO3HAHHE 1e(PULIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1acTU
bu3uKY;

® - IUJIAHUPOBAaHUE CBOETO pPAa3BUTUS B MPHOOPETEHUH HOBBIX (DU3HUECKUX
3HAHUIM;

® - CTpPEMJICHHME AaHAJU3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

® - OIECHKA CBOMX JEWCTBHA C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,

BO3MOJKHBIX TJI00aIbHBIX HOCJIGI[CTBHﬁ.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynapTaTe OCBOCHHS TporpaMMmbl 10 (M3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHbBIC YHUBEPCATbHBIC YU€OHbIE ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JCUCTBHUS,  PETYJISTUBHBIC

YHUBEpCaIbHbIC yUeOHBIC IEHCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
® BBIIBISATH W XapaKTEpHU30BaTh CYIICCTBCHHBIC IPHU3HAKH OOBEKTOB
(s1BNIEHUI);
® yCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KIacCU(PUKAIIMKN, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,
® BBISABJISATH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B paCCMAaTpUBAEMbIX (haKTax,

JaHHBIX U Ha6J'IIOI[eHI/I${X, OTHOCAIIIHNXCA K (1)I/IBI/ILIGCKI/IM SABJICHUAM,
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BBISIBJISITH MIPUUMHHO-CJICICTBEHHBIE CBSA3M MPHU H3YUYEHUU (PUINUECKUX
SIBIICHUU U MPOLIECCOB, JI€JaTh BHIBOJBI C MCIONBb30BAHUEM JETYKTUBHBIX
Y UHAYKTUBHBIX YMO3AaKJIIOUEHUH, BBIABUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJBKMX BAPHMAHTOB DELICHMS, BHIOOp Hambosee

IHOAXOOAIICTO C yLIéTOM CaMOCTOATCIIbHO BBIJCICHHBIX KpI/ITepI/ICB).

ba3oBble ucciieioBare/ibCKHe AeiiCTBUS:

MICITOJIB30BATh BOIPOCHI KaK HCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBAaTh HAa IMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

POTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHHS 00 X Pa3BUTUU B HOBBIX

YCIOBHAX U KOHTCKCTAx.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IUIHBIC METObI, HHCTPYMEHTHI W 3alpPOCHI MPU TTOUCKE H
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPENIOKEHHOU Yy4eOHOU
(bu3nIeCKOM 3a1a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUOB B (POPM MIPENCTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH

CXeMaMH, uarpaMMaMu, HTHOU rpadukoi U uX KOMOHWHAIUSIMU.
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KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE YYeOHbIe NeiCTBHA:

B XO0/I¢ OOCYXACeHMs y4yeOHOro marepualia, pe3ylbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX Aa€MON TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIE HAa PELICHUE 3aJayd U IOAJEP)KAHME
0aroxenaTeaIbHOCTH OOIICHUS;

CONOCTABIIAATh CBOM CYXIECHUS C CYXACHUSAMH JPYIMX YYaCTHUKOB
Juasora, oOHapyKMBaTh pa3IM4yMue U CXOACTBO MO3ULIML;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTAThl BHIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAaHUS, IPOCKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM paloThl MpU PEIIEHUHM KOHKPETHOW (hU3UUECKOM
pOOJIEMBI;

NPUHUMATh LIeJId COBMECTHOM AESTENbHOCTH, OPTAaHU30BBIBATh JEHCTBHUS
no e€ JOCTIXKEHHMIO: paclpelensTh poiau, OO0CYyKIaTh MPOLECCHl H
pe3yJIbTaThl COBMECTHOU pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIFO/ICH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIpPAaBJIECHUIO WU KOOPAUHHUPYS CBOM JEUCTBUS C JIPYTUMU
YJICHAMH KOMAaH/JIbl;

OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,

CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranu3amnus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLHSIX, TPEOYIOIIUX

JUISL perieHus: GU3nYecKuX 3HaHUM;
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® OpPHUEHTHPOBATbCA B  PA3IUYHBIX MOAXOJAX MPUHATHA  pEUIeHUI
(MHIMBUAYaIbHOE, NPHUHITHE PELICHUs B TPYyIIE, NMPUHATHE PELICHUN
TPYIIION);

® CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM peLIeHUs! PU3MUECKOH 3a1auu WIn
IJlaHa HCCIENOBaHUS C Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHTHI PELICHUN;

e JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PELLICHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

e J1aBaTh aJCKBaTHYIO OLIEHKY CUTYyal[uy U Npeyiararh IjiaH €€ U3MECHEHNS],

® OOBSACHATH NPUYUHBI JOCTHKEHHUS  (HEJOCTHIKEHHS) Ppe3ysbTaToB
NESITENIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

® BHOCUTH KOPPEKTHUBBI B ACATENBHOCTH (B TOM YHCIIE€ B XOJ BBIIOJHEHHUS
(U3MYECKOr0 HMCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

® OLIEHMBATh COOTBETCTBUE PE3yJIbTATa LEIU U YCIOBUAM,;

® CTaBUTh ce0s Ha MECTO JIPYroro 4yejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HaAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY APYTOro;

® [IpU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU perieHnu (HU3NUECKUX 3a]1a4 UK

B YTBCPIKACHUAX HA HAYUYHBIC TCMBI K TAKOC KC IIPpaBO APYIOro.

HPEIMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 KJacce npeAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® UCIIOJNK30BAaTh TOHATHS: (U3MUECKHE U  XUMHYECKHUE  SBJICHUS,

HaOJI0ICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, €AMHUIBI (PU3NYECKUX

BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,

27



KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBMKEHUE (pPaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPUs, pPaBHOJACHUCTBYIOIIAs
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIITHECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEMI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, HWHEpIus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHUs, Nepenaya AaBICHUS TBEPABIMU TeElaMH, >XHIKOCTAMH H
razamyd, arMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUsS
MEXaHUYECKON SHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JJAaHHOE (PU3NUECKOE SIBJICHHUE;
pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3NYECKUX SBJICHUH B
OKpYXalOllleM MHpE, B TOM YHCIE (PU3NYECKHUE SBICHHUS B NPHUPOJE:
IpUMEPBl ABMXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npupojie, ACUCTBHE CUJIBI TPEHHs B NPHUPOJE U TEXHHUKE, BIHSHUE
aTMOC(EpHOro J1aBJICHUS Ha >KMBOW OpraHU3M, IJIABaHHUE pbIO, phluard B
TeJe YeJOBeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33/lauy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHI;
OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAsl CUJla, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KUHETUYeCKass U TMOTEHIMaJIbHAs 3HEPrus), MpH OMHCAHUM MPaBUILHO
TPakTOBaTh  (PU3MYECKUN  CMBICH  HUCHOJIb3yeMbIX  BEIIMYUH, HUX
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,

CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMYNH;
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XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOi), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMena, IpaBuWiIoO paBHOBecUs phiuara (0J10Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEpruH, TpPU DSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3alMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIIATh NIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemarb pacuy€THbIE 3aJadyd B 1—2 JEHUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBHS 33/1a4d 3alHCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BETUYUHBI B (HOPMYJBI M TMPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO PEIIUTh MPU TTOMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
NpEAnoyioxKEeHne  (TUIOTe3y),  pa3inyartb M UHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SBJICHUM WU
buzngecKux CBOMCTB Tel: dbopmynrpoBaTh POBEPSIEMBIE
MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYy10BaHMS,
3aMMChIBATh XOJ ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSIHUSA, BPEMEHM, MAacChl Tela,

o0béMa, CHUJBI W TeMIepaTypbl C UCIOJIb30BaHUEM AaHAJIOTOBBIX U
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upoBbIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrof C HCIOJIb30BAHMEM IMPSIMBIX M3MEPEHUH (3aBUCHMOCTH IyTH
pPaBHOMEPHO JIBIDKYILETOCA Tela OT BPEMEHU [BIDKEHUS Teia, CHIIBI
TPEHUSI CKOJIBKEHHUS OT BEca Tea, KauecTBa 00padOTKH MOBEPXHOCTEN TeEI
Y HE3aBUCHMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
YIPYTrOCTH OT YAJWHEHUS MPY>KWHBI, BBHITATIKUBAIOIICH CHIIBI OT 00BbEMa
HNOrpyXKEHHON YacTU Tejla U OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJia, OT TJIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara UM OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM ~ Y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTaHOBKY H
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DPU3MUYECKUX BEIMYMH B BHUJE
NPEIJIOKEHHBIX Ta0nuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ybTaTaM
UCCIIEJOBaHMUSI,;

IPOBOAUTH KOCBEHHBbIE H3MEpEeHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHJIa TPEHHUS CKOJBKECHUS,
JaBJI€HUE  BO3/yXa, BbITAIKUBAIOU[as CWia, JEHCTByoIlas Ha
NOTPY>KEHHOE B JKUIKOCTh TeNO, KOA(D(UIIMEHT IMOJE3HOTO eHCTBUS
IPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJIHEHUH HW3MEPEHU coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISTH 3HAYCHNE UCKOMOW BETTUYHHBI,

COOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIMECS COCYyIbl, OapomeTp,

phIvar, MOABMIKHBIN U HETTOABIKHBINA OJI0K, HAKJIIOHHAS TUIOCKOCTH;
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XapaKTepu30BaTh TMPUHIMMBI JEUCTBUS HU3YUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHA  Ipecc,
MaHOMETp, BEICOTOMED, MOPITHEBOI HACOC, ApEOMETP), UCIIOJb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHHUN M HEOOXOAUMBIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HWHGOPMAIMIO O  IpHUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU I obecniedeHrs 0€30MacHOCTH MpY OOpallieHuu ¢ npudopamu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

OCYILIECTBISATH OTOOp HCTOYHUKOB uHGpopmauuu B VHTEepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HaHUA © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHUN YYE€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISPHYIO
JauTepaTypy  (puU3MUEecKoro coaepikaHHs, CIPaBOYHbIE MaTepHalIbl,
pecypcsl cetn VIHTepHET, BIaAeTh MpUéMaMi KOHCTIEKTHPOBAHHS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WH(pOpMAIMU (HU3HUUECKOTO COACPKAHHS, B TOM
yucie MyOJuYHO JeNaTh KpaTKue COOOUICHHsI O pe3yibTaTrax MPOEKTOB
WM Y4eOHBIX MCCIEIOBaHUM, NpPU H3TOM TPaMOTHO HCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIM anmapar Kypca (U3MKH, CONMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBITIOJTHEHUH YYE€OHBIX TPOCKTOB M HWCCIIECIOBAHUN paclpenesiaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABICHHBIMH 33Ja4aMH,

CJICAUTh 3a BbIIIOJIHCHUCM IIJIaHa I[CI\/JICTBI/II;'I, aZICKBaTHO OLICHUBATb
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COOCTBEHHBIM  BKJaJ B  JACSATEIbHOCTh  TPYINbI,  BBICTPAUBAaTh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPY KAIOIIUX.

K xoHiy o0yueHus B 8 kJjiacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

® ICMOJIb30BaTh MOHATHS: Macca M pa3Mephbl MOJICKYJI, TEIIJIOBOE JABMKCHHE
aTOMOB ¥ MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALTNYECKUE U
amop(HBIC TeJa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS] SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN AICKTPUUCCKUIN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAaTHUTHOE TOJIE;

® pa3nuuaTth SIBJICHMS (TEIJIOBOE PaCUIMPEHHE M C)KaTue, TeIUIolepenaya,
TEIUIOBOE paBHOBECHE, CMayMBaHWE, KAlWIISAPHBIC SIBIICHUS, UCIIapEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauiM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEenI0npPOBOHOCTb, KOHBEKIIHS, H3JIyYEHHUE),
AJIEKTPU3AIUA TEJ, B3aUMOJICHCTBUE 3apsJIOB, IEUCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
M0 OINHUCAHWI0 MX XApPaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UUCCKOE SIBJICHUE;

® pacro3HaBaTh TMPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUNA B
OKpY)KalollleM MHUpe, B TOM 4YHucie (U3UYECKHUE SIBJIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SBJICHUS B TPUPOJE,
KpUCTaJUIbl B mOpupoje, uziaydeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBICHUS B atrMocdepe, dJISKTPUUESCTBO KUBBIX OPraHU3MOB, MarHUTHOC
nosie 3emuin, Jpedd MoJOCOB, PO MAarHUTHOTO TMOJISA JJIS KU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX

SIBIICHU;
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® OMNUCHIBaTh U3yYEHHBIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCTIOIB3YS
dusznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJEeJIbHAas TEIUIOEMKOCTh BEIIECTBA, YyJAEJIbHAs TEIUIOTa
IUTABJICHUS, YJENbHAsl TEIJIoTa MapooOpa3oBaHUs, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIMHbl, OTHOCHUTENIbHAsI BJIAXHOCThb BO3AYyXa, JJIEKTPUUYECKHU 3apsf,
CHJIa TOKa, 3JEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUE  BeEllecTBa, paboTa W MOIIHOCThb
AIIEKTPUYECKOTO  TOKa), TpU OMNHCAHUM MpPaBWIBHO  TPAaKTOBATH
(U3MYECKUI CMBICT MCHOJIb3YEMbIX BEIUYHMH, OO03HAYEHUS U €IMHUIIBI
(¢u3NYeCKUX BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

® XapaKTepu3oBaTb CBOMCTBAa TeJs, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHU
CTpPOEHHUS BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma AJis yJacTKa LEeMu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

e OOBICHATH (PU3MUECKUE TPOLIECCHl M CBOMCTBAa TEJ, B TOM YHCIIE U B
KOHTEKCTE CHTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHYecKux
1aroB ¢ Omnopoi Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

® pemarb pacu€THble 3a7ayd B 2—-3 JCHCTBUA, MCHOJB3YS 3aKOHBI U
dbopMmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalv3a
YCIIOBHS 3a/layd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK

JAHHBIX [IJI1  PEIIeHHUs 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
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HEOOXOuMbIe A €€ pelIeHHus, MPOBOAMTH pPAcu€Thl U CPABHHUBATDH
MOJy4YEeHHOE 3HaUCHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JTaHHBIMH;

® pacro3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO PEIIUTh MPU [OMOIIH
(buU3MYEeCKUX METOJOB, HCIOJb3Ysl OINKHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAINOJIOKEHNUE, OLEHUBATh IPABWIBHOCTh IMOPSAJIKA
MIPOBEJECHUS UCCIEN0BaHUs, A€1aTh BBIBOIbI;

® TPOBOAUTH OIBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
buznyecKuX CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3J/lyXa OT €ro o0bEmMa, TeMrepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHusl MPU UIITYYEHUH OT I[BETa U3JIydaromle (MOTJIONIAroIIei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYphl KUAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3alds Tel U B3aUMOJEUCTBUE
DNEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3YyalIM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOIO IOJI1 HAa NIPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHWTa,
CBOMCTBa 3JIEKTPOJBUIATENsl MOCTOSHHOTO TOKa): (OPMYIMPOBATH
IpoBepsieMble MPEATNONIOKEHHs], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyZOBaHUs, ONMUCHIBATH XO/1 OMbITAa U (POPMYJIUPOBATH BHIBOIbI;

® BBIIOJHATH MNpPAMBIE  HU3MEPEHHUS  TEMIEPATYpPbl, OTHOCHTEJIBHOMN
BJI&XHOCTH BO3/yXa, CHJIbBI TOKA, HAIPSHKEHHWs C HUCIOJIb30BAHUEM
aHaAJOrOBBIX NPHUOOPOB U JATUMKOB (PM3MUECKUX BEJIUYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

® TPOBOJAUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJAHOM (PU3MUECKON BETUUYHUHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEYEHUS U yIEIIBHOIO COIPOTUBIICHUS BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsHKEHWs HAa IPOBOJHUKE,
MCCIICAOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJIIEIBHOIO  COEAUHEHUU

HpOBOI{HI/IKOB)Z IUIAHUPOBATb HCCICIOBAHHC, CO6I/IpaTB YCTaHOBKY H
34



BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IIIaHy, (UKCUPOBATH
pEe3yNbTaThl TIOJYYCHHOW 3aBHCHMOCTH B BHUAC TaOIUI] W TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

MPOBOJUTh KOCBEHHBIE W3MepeHUs (u3ndeckux BeaudnH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COIMNPOTUBICHHE NPOBOJHMKA, paboTra u
MOIIHOCTh JJIEKTPUYECKOTO TOKA): IJIAaHHPOBATh W3MEPEHHS, COOMpPATH
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIIEIys MPEII0KCHHOW HWHCTPYKIIUH, U
BBEIYHCIIATH 3HAYCHHUE BEIMYNHEI;

COOJTFOIaTh MpaBUJIa TEXHUKU OE30IMaCHOCTH MPHU PadoTe ¢ TabopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS WM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJIBTMETP, CUETUYMK DIICKTPHUECCKOM HHEPTUH, DJIEKTPOOCBETHTEIHHBIE
npuOOPHI, HArpEeBATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKUE
MIPEIOXPAHUTEITH, DICKTPOMArHUT, JICKTPOABUTATENb IIOCTOSHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOWCTBAX (PU3MUECKUX SBJICHUN U HEOOXOJMMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCTHIE TEXHUUYECKHE YCTPOWCTBA W HW3MEPHUTEIBLHBIE
npuboOpsl O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM  (JKUJKOCTHBIM
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JIBUTATEIh BHYTPEHHETO
CrOpaHHs, DJIEKTPOCKOII, PEOCTaT), COCTaBJSATH CXEMBI JJICKTPUUYCCKUX
Hernen ¢ mociaeaoBaTeNIbHBIM U MapauIeIbHBIM COSAMHEHUEM SJIEMEHTOB,
pasnuyas ycIoBHbIC 0003HAYCHHS SJIEMEHTOB JJISKTPUIECKUX IIETICH;
NPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMepax)
MPAKTUYECKOTO HCTOIB30BaHMS (DM3UYECKUX 3HAHWNM B TOBCEIHEBHOM
KU3HH JIJIs oOecriedueHus] 0€30IMacHOCTH MPU 0OpaIleHuu ¢ mprudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOIIOACHUS

HOPM 3KOJIOIH4YCCKOI'0 IIOBCACHUA B Oprxcanmeﬁ cpeac,
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® OCYIIECTBIATh TMOWUCK uWHGOpMAIMK (U3UIECKOTO COACPKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM M NTYyTEM CpPaBHEHHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HH(POpPMAILUIO, KOTOpas
SBJISIETCS IPOTUBOPEUUBON MIIM MOYKET OBITh HEIOCTOBEPHOU;

® UCIIOJIb30BaTh MPU BBINOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJISIPHYIO
JUTEepaTypy (puU3MYEecKOoro coaepiaHus, CIPaBOYHbIE MaTepHallbl,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

® Co03/1aBaTb COOCTBEHHBIE NHCbMEHHBIE U KpaTKHE YCTHBIE COOOIICHMUS,
0o0oOmuias MHGOPMALMI0O M3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YIbTaThl
IIPOEKTHOW WJIM MCCIENOBATEIBCKON JEATEIbHOCTH, IIPH 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

® IpU BBHIIOJHEHUH YYEOHBIX MPOEKTOB W UCCIENOBaHUN (PU3MUECKUX
MPOLIECCOB paclpenessaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 3@ BBINOJHEHUEM IUIaHa JEUCTBUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHUBAaThb COOCTBEHHBIN BKJIaa B
NeSATEIbHOCTh IPYIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJIEHCTBUE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

® UCIIOJIB30BaTh IIOHATHA: CHCTEMA OTCU€Ta, MaTepuaibHas TOYKA,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTO ABIMXKEHUS, Nedopmanus
(ympyrasi, njacTU4eckas), TpEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TEperpy3Ku, LEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO,
LHEHTP TSDKECTH TBEPJOTO Tesla, paBHOBECUE, MEXAaHUUECKUE KOJeOaHus U
BOJIHBI, 3BYK, MH(QPa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,

IIKajJa 3JICKTPOMAardHUuTHBIX BOJIH, CBCT, 6HH30pyKOCTB U JaJIbHO30PKOCTbD,
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CHEKTpPbI UCIyCKaHHs U TMOTJOLICHUs, anb(da, 0eTa- u ramMmma-u3Iy4deHus,
U30TOIIbI, SIEPHAS SHEPIETHKA;

paznuyaTh SIBJICHUS (PaBHOMEpPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBWXKEHUE, CBOOOJHOE
NaJIeHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KOoJieOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHbIE KOJIEOaHHsI), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAXKEHUE
3BYyKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUe OeJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpyXawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIIUBBI, ABMXKEHUE MIaHeT COJHEYHOU CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 5XO, IBETa Te,
ONTUYECKHUE SIBICHUA B MPHUPOJAE, OMOJIOrHMUEcKOe AEWCTBHUE BUIMMOTIO,
yIbTPapUOIETOBOIO M PEHTIEHOBCKOIO M3JIY4YEHHH, €CTeCTBEHHBIM
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE JY4Yd, PaJAUOAKTHBHOE H3ITyYEHUE
OPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECCTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

ONMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢dbu3nyeckue BeIWYUHBI (CpeIHsAss M MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas

CKOPOCTb, CHJIa TpPEHHUS, CWJIA YIOPYIOCTH, CHJIA TSKECTH, YCKOPEHUE
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CBOOOJHOTrO TMAJCHHs, BEC Tella, HUMIYIbC TENa, HWMIIYJIbC CHIIBI,
MeXaHW4YecKas paboTa W MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBHAS DHEPTUS CKATOU
NPYKUHBI, KHUHETHYECKas SHEPrus, INOJHAs MEXaHM4YecKas >SHEeprus,
NEPUOJ U 4acTOTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTelb MPETOMIICHUS CPENbl), P OMUCAHUU
NPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HUCHOIB3YEMBIX BEIUYHH,
0003HAUYEHUs M EIUHULBI (PU3NYECKUX BEIMYUH, HAXOOUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTMMHU BEIUYHMHAMH,
CTPOUTH I'papyKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs AHEPIuu, 3aKOH BCEMHUPHOIO TATOTECHHS,
OPUHIMO CYNEPHO3ULIMH CHJI, MPUHIUI OTHOCHTENIbHOCTH ['anunes,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBl OTPAKEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOI0 U MaCCOBOTO YHUCEII
OpU SJACPHBIX PEAKLMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMCBIBAaTh €T0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1aroB C OMopol Ha 2—3 W3Y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBICHUU,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adaud  (omMparolmuecs Ha cucteMy u3 23
ypaBHEHUH), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUCBhIBaTh KpPAaTKOE
yCIIOBUE, BBISIBIIATh HEJOCTAIONINE WM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIECHUS, TPOBOJUTH PACUETHI U
OLICHWBAaTh PEAIMCTUYHOCTh TOJYYEHHOTO 3HaueHus (Hu3mueckon

BCINYHUHBI,
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® pacrmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXKHO PEIINTh TPU T[TOMOIIH
(GU3UYECKUX METOOB, HCIIOJIB3YSl OMHCAHUE WCCIICIOBAHUS, BBIACISTH
pOBEpsIEMOE  TIPEINOJIOKEHUE, OICHUBATh NPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HCCIICOBAHUS, JeNaTh BBIBOJBI, HHTEPIPETHPOBATH
pE3yNbTaThl HAOTIOACHUH U OIBITOB,

® TPOBOAWUTH OIBITHl IO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
du3MIeCKUX CBOWCTB TeN (M3y4YeHHE BTOPOro 3aKkoHa HproTOHA, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH TepHuoAa KoJeOaHW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a B KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJIC€OaHUH, MPSAMOJIIMHEHOE PaCpOCTPAHEHUE CBETA,
pa3oKeHne OEIOro CBETa B CIEKTpP, M3YUCHHUE CBOMCTB M300paKeHUS B
IJIOCKOM 3€pKajie U CBOMCTB H300pakKeHHUsI IMpeaMeTa B COOMparomiei
JWH3E, HAOJIOEHUE CIUIONIHBIX M JIMHEWYATHIX CIEKTPOB HW3ITyUCHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOYHOrO Habopa
o0OpyZOBaHUsl, OINUCHIBATH XOJI OMbITa W  €ro  pe3yJbTaThl,
bopMyIUpOBATH BBIBOBI,

® T[IPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSMBIX U3MEPEHUM, ONpeaess
CpelHee 3HaYeHHEe Uu3MepseMol BeMMYUHBI ((OKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENBHHOTO MPUOOpa);

® TIPOBOJUTH WCCICIOBAHWE 3aBUCHUMOCTEH (U3MYECKUX BEIUYHH C
WCITOJIb30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH ITYyTH OT BPEMEHH
Py PaBHOYCKOPEHHOM [IBIDKCHMM ©O€3 HaudaJbHOM CKOpPOCTH, Mepuoia
KOJICOaHMI MaTeMaTHYeCKOTr0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yrja OTpaXEHHUs CBETa OT yIJIa MaJieHUs W yIJia MPEIOMIICHHS OT yrIja
najieHus): IUIAHUPOBAaTh HCCIEOBAaHUE, CaMOCTOSITEIBHO COOUpaTh
YCTaHOBKY, (HKCHpOBaTh pe3yJabTaThl  IMOJYYCHHOW 3aBUCHMOCTH
bu3MYecKuX BETUYHH B BUJAEC TaOJHIl U TPaPUKOB, JI€JIaTh BBIBOIBI IO

pe3ysibTaTaM UCCICAOBAHU,
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® TPOBOAWUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb M YCKOPEHHE Tejla IpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpEHUE CBOOOJHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHueckas paboTa M MOULIHOCTb, 4acTOTa U
nepuoJl KoieOaHWii MaTeMaTHYeCKOro W IMPYKUHHOTO MAasTHHUKOB,
ONTHMYECKass Cuja COOMparollell JIMH3bl, paJAHOAaKTUBHBIM  (OH):
IUIAHUPOBATh M3MEPEHUS, COOMpATh SKCIEPHUMEHTAIBHYIO YCTaHOBKY H
BBIIIOJIHATh U3MEPEHUS, CIIEys] MPEIIOKEHHON MHCTPYKIUHU, BBIYUCIIATh
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MTOJIYYEHHBIE PE3YNbTAThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN;

e Co0MI0AATh MpaBUIIa TEXHUKU O€30MACHOCTH NP padoTe ¢ 1abOPaTOPHBIM
o0opy10BaHUEM;

® pa3nuyaTb OCHOBHBIE MPU3HAKA HW3YYEHHBIX (DU3UUYECKUX MOJENeil:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJAOE TEIO, TOUYEYHBIA HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MO/IeJIb aTOMHOTO SI/Pa;

® XapakTepu3oBaTb MPHUHLMIIBI JEHCTBUS M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CHOUAOMETP, NATYMKU TOJOKEHMsS, PACCTOSAHHUS W YCKOPEHHs, pakKeTa,
9XOJIOT, OYKH, Mepuckor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETP, KaMmepa BuibCOHA), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

® UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUECKHX IMPOIECCOB
OpU pPEUICHUH Y4eOHO-MPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MIJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cOOMparoLIei JIUH3E;

® [PUBOAWTH MNpUMEpPhl  (HAXOAWUTh HH(OpPMALMIO O  TPHUMEPax)

MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
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XKU3HU JJi oOecrieyeHus: 0€30MacHOCTU MU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpeEcE;

OCYIIECTBISTh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACPKAHUS B
HuTepHere, caMoCTOATEIHHO (HOPMYIHUPYs TIOUCKOBBIN 3aMpoc, HAXOAUTh
IYTU ONPEENICHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIBHBIX UCTOUYHUKOB;
UCITOJIB30BAaTh MPHU BBIIOJIHEHUH y4E€OHBIX 33JaHUIl HAyYHO-MOMYJISPHYIO
JUTEepaTypy (puU3MUECKOro coaepikKaHMs, CIPABOYHbIE MaTE€pHaIbI,
pecypchl cety MHTEpHEeT, BiageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHHKOB (PU3NYECKOrO COJEpkKaHUs,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATENbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE TMpe3eHTalel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu

CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos JJIEKTPOHHBIE
Ne HaumenoBanue pasieinoB H (undposbie)
Kontposbnbie IIpakTuueckue
n/n TeM NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paszgea 1. ®u3uka u e€ posb B IO3HAHUM OKPYKAOLIEr0 MUPa
bubnmuoreka I[HOK
1.1 ®du3nka - HayKa O IPUPOJIEe 2
https://m.edsoo.ru/7f416194
bubanoreka I[HOK
1.2 DU3NYECKNE BETUYNHBI 2 1
https://m.edsoo.ru/7f416194
13 EcrecTBEeHHOHay4YHBII ~ METOJ 5 . bubnuoTteka LHOK
. MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazaeny 6

Paznen 2. IlepBoHayajibHbIe CBeJI€HUS 0 CTPOEHUM BelllecTBa

2.1 Ctpoenue BeniecTna 1

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

42




55 JIBmokeHHe W B3aMMOJICHCTBUE 5 bubauoreka [HOK
' YaCTHI] BEIIECTBA https://m.edsoo.ru/7f416194

53 ArperaTHeie COCTOSIHUS 5 bubmuoTteka [HOK
. BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nen 3. /IBuskeHue U B3aUMOAeCTBHE TeJl

bubnmuoreka I[HOK
3.1 MexaHn4yecKkoe IBUKEHHUE 3
https://m.edsoo.ru/7f416194
bubnuoreka I[HOK
3.2 Nuepuus, macca, MIOTHOCTh 4
https://m.edsoo.ru/7f416194
bubanoreka IHOK
3.3 Cuna. Buaer cun 14
https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTEH U ra30B

4.1

Hanenue. Ilepenaua naBieHus
TBEPABIMU TEIAMHU, KUJIKOCTIMH 3

" ra3daMu

bubnuoreka I[HOK
https://m.edsoo.ru/7f416194
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bubnmmoreka [HOK

4.2 JlaBiaeHue KUAKOCTH 5
https://m.edsoo.ru/7f416194
bubnmuoreka [HOK
4.3 ATtmocdepHoe naBieHHE 6
https://m.edsoo.ru/7f416194
44 JlericTBUE XUAKOCTH W Taza Ha . 3 bubmmoreka [HOK
' MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3zgea S. Pabora u MOIIHOCTB. JHEprus
bubnuoreka I[HOK
5.1 PaGoTta u MoIHOCTE 3 1
https://m.edsoo.ru/7f416194
bubanoreka IHOK
5.2 [IpocTbie MEXaHU3MBbI 5 1
https://m.edsoo.ru/7f416194
bubnuoreka I[HOK
5.3 Mexanuueckas 3HEprus 4 1
https://m.edsoo.ru/7f416194
Hroro no pasneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO 68 12
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[NPOI'PAMME
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8 KUIACC

KosnuecTBo yacon JJIeKTPOHHBIE
Ne HauMeHoBaHuMe pa3aeioB u (undposbie)
Konrpoasusie IIpakTHyeckue
n/n TeM NPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI patéoTbI
pecypchbl
Paszgea 1. TermioBble sABJICHUS
. Ctpoenue 51 CBOMCTBA . bubmmoreka [HOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubnuoreka [HOK
1.2 TennoBble IPoOLIECCHI 21 1 5
https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 28
Pazgea 2. JjekTpuiyecKue 1 MArHUTHbIE SIBJICHUS
DIIEKTPUYECKHE 3apsapbl.
bubamoreka HOK
2.1 3apsokeHHble Tena W ux |/ 1
https://m.edsoo.ru/7f4181ce
B3aMMO/JICCTBUE
[ToCcTOAHHBIA  BICKTPUYECKUUN bubmmoreka [HOK
2.2 20 2 7
TOK https://m.edsoo.ru/7f4181ce
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bubamoreka LHOK
2.3 Mar"auTHble IBICHUS 6 1.5
https://m.edsoo.ru/7f4181ce
bubamoreka HOK
2.4 DJIEKTpOMarHuTHasE MHYKIIHS 4
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB IIO 63 145

[TPOITPAMME
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9 KUIIACC

KoJsmm4yecTBo yacos DJIEKTPOHHBbIE
Ne HauMeHoBaHuMe pa3aeioB u (undposbie)
Konrpoasusie IIpakTHyeckue
n/n TeM NPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI patéoTbI
pecypchbl
Pa3nen 1. MexaHuuyeckue siBJeHUS
. MexaHu4eckoe JBWKCHHE | 10 . bubamoreka LHOK
' CIIOCOOBI €TI0 OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka [HOK
1.2 BzaumopeiicTBue Ten 20 1 3
https://m.edsoo.ru/7f41a4a6
bubanoreka ILHOK
1.3 3aKOHBI COXPAHEHUS 10 3
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nena 2. Mexannueckue KoJ1e0aHUS U BOJIHBI
bubmmoreka [HOK
2.1 MexanndyecKkre KojacOaHus 7 3
https://m.edsoo.ru/7f41a4a6
2.2 MexaHuuecKkue BOJIHbBL. 3BYK 8 1 3 bubnnoreka [HOK
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https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

Pa3znean 3. BHCKTPOMaI‘HHTHOG OJI€ U IJTCEKTPOMAIrHUTHBIC BOJIHBI

15

i DJIEKTPOMarHuTHOE TMOJie | ¢ bubnmuoreka [HOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznea 4. CBeToBBIC SIBJICHUS

i1 3aKOHBI pacupoCTpaHEHUS 6 bubmmoreka [HOK
. CBETa https://m.edsoo.ru/7f41a4a6

bubnuoreka [HOK

4.2 JIuH3bI ¥ oniTUYecKue Mpudopel 6

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

43 Pasmoxxenne Oenoro cBera B ; bubamnoreka ILHOK
' CHEKTp https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3znen 5. KBantoBble IBJIEHUSA

s 1 Hcnyckanne U moriiomieHue A bubnuoreka HOK

CB€Ta aTOMOM

https://m.edsoo.ru/7f41a4a6
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bubamoreka LHOK
5.2 CrpoeHune aTOMHOTO s1/1pa 6 1
https://m.edsoo.ru/7f41a4a6
bubamoreka HOK
5.3 SnepHbie peakuuu 7 1
https://m.edsoo.ru/7f41a4a6
Hroro o paszneny 17
Paszgea 6. IloBTopurte/ibHO-00001A01IMH MOAYIb
[loBropenre u  00o0OIIEHUE
bubanoreka HOK
6.1 cojepxkanusi kypca ¢usuku 3a 9 2
https://m.edsoo.ru/7f41a4a6
7-9 knacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB IIO
102 27

[TPOITPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne

n/n

Tema ypoka

dusnka — HAyKa O
IIPUPOJIE. SIBrenus
npupoasl. Pu3nNUecKue

SABJICHUS

Kosm4yecTBO 4acoB

KonTpoJsbHbIe
Bceero
padoThI

IIpakTH4eckue

padoThI

Jlara

U3ydeHust

JyeKTpoHHbIe HH(pPOBbIE

o0pa3oBaTe/IbHbIE

pecypchbl

MexaHuyeckue,
TCIIOBLIC,
BJIEKTPUYECKUE,
MarduTHBIC, CBETOBBIC,

3BYKOBBIE SIBJICHUS
dusnueckue
BEITUYUHEI u UX

U3MEpEHUe

Ypok-uccinenopanue
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"U3mepenue

TeMIepaTypbl npu
MOMOIIHU >KUJIKOCTHOTO
TEpMOMETpaA U JaTUMKA

Temneparypsr"

Kak ¢wusuxa u apyrue
€CTECTBEHHbIE  HAyKH
H3yJaroT TIPUPOTY.
EcTtecTBeHHOHAYUHBIT
MeTOJ TTO3HAHUS.
Onucanue Gpu3HNIECKUX
SIBJICHUM C TOMOIIBIO

Moaeneun

Ypok-uccnenopanue

"I[IpoBepka THUMNOTE3BI:
JAJIbHOCTD nojéra
mapuka, IYyIIEHHOTO
TOPU3OHTAIBHO,  TEM

OoJjipIle, YeM OOJIbIIe

bubanoreka HOK
https://m.edsoo.ru/ff09f72a
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BBICOTA ITycKa"

Crpoenue  BelecTsa.

OnbITHI,
bubanoreka HOK
7 JIOKa3bIBAIOIIUE
https://m.edsoo.ru/ff09fe0a

JTMCKPETHOE CTPOCHUE

BEIIECTBA

JIBuxkeHue YacCTHII bubmmoreka HOK
8

BEIIECTBA https://m.edsoo.ru/ff0a013e

Ypok-uccneaoBaHue

«OTIBITHI 1o
9 HaOJIFOACHUIO

TEIIJIOBOTO

pacIIupeHust Ta30B)

ArperaTHeie
10

COCTOSIHHS BEIIECTBA

B3aumocBszp Mexay

CBOMCTBaMH BEIICCTB B bubmmoreka [HOK
11

Pa3HbIX aIrpCraTHBIX

COCTOAHHAX n nux

https://m.edsoo.ru/ff0a0378
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ATOMHOMOJIEKYJISIPHBIM
CTPOCHHUEM.
Ocob0eHHOCTH

arperaTHbIX COCTOSIHUU

BOJIBI
Mexanunueckoe
JIBUKEHHUE.
bubanoreka HOK
12 PaBHomepHoe 51
https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE
JBYOKCHHUE
3 Cxopoctb.  Enununbl bubnuoreka HOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c¢
” Pacuer yTH 151 bubnunoreka HOK
BPEMEHU JIBUKCHUS https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3akoH
WHEPIIUH.
bubanoreka HOK
15 Bzaumopernicteue  Ten

KaK MPUYHUHA

HU3MCHCHUS  CKOPOCTH

https://m.edsoo.ru/ff0a0c10
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JABHXKXCHUSA TCJI

ImoTHOCTE BeIIECTBA.

Pacuer MacCChI u

bubanoreka HOK

16
o0pbeMa Tejla MmO €ro https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopatopHass pabota
«Onpenenenune
17
IUIOTHOCTA  TBEPAOIO
TEnay
Pemienne 3amau 1o
bubanoreka HOK
18 TEME "II;10THOCTH
https://m.edsoo.ru/ff0al23c
BemrecTBa'"
Cuna KaK
XapaKTEPUCTHKA
19 B3aUMOJIEUCTBUS  TEIL.
Cuna YIIPYTOCTH.
3akoH ['yka
-0 JlabopaTtopHast paboTta

«3yuenne
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3aBUCUMOCTH
pacTsSKEHUS
(medopmarun)
TIPYKHHBI oT

HpHJ’IO)KCHHOﬁ CHJIBD»

SIBieHue TATOTCHUA.

21
Cua TsHKecTu
CBsi3b  MEXIy CHIION
THKECTH W Maccou
bubnmmoreka LHOK
22 Tena. Bec Tena.
https://m.edsoo.ru/ff0al778
Pemienne 3amau 1o
TteMe "Cnia tsoxectn'"
Cuma TsDKEeCTH — Ha
TPYTUX [UTAaHETAX.
bubanoreka HOK
23 duznueckue
https://m.edsoo.ru/ff0a1502
XapaKTePUCTHKU
IUIAHET
” N3mepenue CHUJL. bubnuoteka HOK
JunamomeTtp https://m.edsoo.ru/ff0al8cc
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25

26

Bec Tena.

HesecomocTs

CnoxxeHue JIBYyX CHII,
HaIpaBJIECHHBIX I10
OJTHOH MPSMOW.
PaBHOpelicTBYOIIIAs

CHJI

bubanoreka HOK
https://m.edsoo.ru/ff0al778

bubimoreka HOK
https://m.edsoo.ru/ff0ala70

27

Penrenne 3agau  1mo
TEME
"PaBHOAEMCTBYIOIIAS

n

CHI

28

TpeHue CKOJIbXKEHUS U
TpeHue nokos. TpeHwue

B IIPUPOJIE U TEXHUKE

bubanoreka HOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHast paboTta
«3yuenue

3aBUCUMOCTH CHUTBI
TPEHUST CKOJIBKECHHS OT

CHJIBI JaBJICHUA 151

bubanoreka HOK
https://m.edsoo.ru/ff0alcc8
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Xapakrepa
COIPHUKACAIOIIUXCS

HOBCpXHOCTeﬁ))

Pemenue 3aJad Ha

OTpeieJICHHE
30 . .
PaBHOAECHCTBYIOIICH
CHUJIBI
Pemienne 3agau 1o
temaM: «Bec Tenay,
«I"paduueckoe
bubmmoTteka [HOK
31 M300paKeHHE  CHI»,
https://m.edsoo.ru/ff0alde0
«Cunely,
«PaBHOAEHCTBYIOIIAS
CHID»
KontponbHas pabota
o TEMaM:
32 «MexaHn4deckoe

IBUKeHue», «Macca,

IJIOTHOCTHY, «Bec
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tenay, «['padudeckoe
n300pakeHue CUID»,

«Cuie

HaBnenne.  CrnocoObl

bubimoreka HOK
33 YMEHBIIICHUS u
https://m.edsoo.ru/ff0a20a6
yYBEJTUYCHUS TaBICHUS
JlaBnenue rasa.
3aBUCUMOCTh bubmmoreka HOK
> JaBJiecHWs raza  oOT https://m.edsoo.ru/ff0a2376
00bEMa, TeMIIepaTyphl
Ilepenaua  naBieHUs
TBEPABIMU TEJIaMHu, bubmmoreka [HOK
3 JKUIKOCTSIMHU U Ta3aMH. https://m.edsoo.ru/ff0a25b0
3akoH [Tackans
JlaBiieHHE B JKMJIKOCTH
U Tras3e, BbI3BaHHOE bubanoTreka [HOK
5 JeUCTBUEM CUJIBI https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenne 3amau  mo buGmmoreka HOK
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temMe  «J/laBieHue B
KUJAKOCTH M Tase.

3akoH Ilackaisay

https://m.edsoo.ru/ff0a2826

38

39

40

41

Coobmaromuecs
COCYbI
I'mppaBnnueckuit
npecc
MaHoMeTpBHI.
[TopiHeBou

YKUIKOCTHBIM HAcoC

AtMmocdepa 3emutu.
[TpuuuHb
CYyIIIECTBOBAHUS
BO3AYIIHOW 000JIOUKH
3emiu.  3aBHCUMOCTh
aTMocdepHoro
JABJICHUSI OT BBICOTHI

HaJl YPOBHCM MOPA

bubnuoreka

LIOK

https://m.edsoo.ru/ff0a2970

bubmmoreka

1IOK

https://m.edsoo.ru/ff0a3136

buGimoreka

1IOK

https://m.edsoo.ru/ff0a2b5a

42

Bec BO31yXa.

bubanoreka

LIOK
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AtmocdepHoe

https://m.edsoo.ru/ff0a2b5a

JaBJICHHE
N3mepenne
aTMoc(depHoro bubnuorteka HOK
43 JTABJICHUSL. OnsiT https://m.edsoo.ru/ff0a2da8
Toppuuein
3aBUCHUMOCTh
aTMocgepHOro bubnuotexa HOK
4 IABJIEHUS OT BBICOTEI https://m.edsoo.ru/ff0a2fc4
HaJ[ YpOBHEM MOPS
bapomerp-anepoun.
ATtMochepHoe bubnuoreka LHOK
2 JTaBJICHUE Ha https://m.edsoo.ru/ff0a2fc4
Pa3IUYHBIX BBICOTAX
Pemwenne 3amau  mo
46 teme "ATmocdepHoe
naBieHue"
47 JlelicTBUE KUIKOCTH U buGmmoreka HOK

ra3a Ha IIOIrpyKCHHOC B

https://m.edsoo.ru/ff0a3276
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48

49

HUX TeJI0. ApXuMeIoBa

cuJia

JlabopaTopHass pabota
«Omnpenenenue
BBITAJKHUBAIOIIEH
CUJIBl, JCHUCTBYIOIIECH
Ha TeJO, MOrPYKEHHOE

B XKUIKOCTB»

JlaGopatopHass pabota
o TEME
«HccnenoBanue

3aBUCUMOCTH Beca Telia
B Boie OT o0ObéMa
MIOIPYKEHHOU B

KHUAKOCTb 4aCTH TCIIa»

bubanoreka HOK
https://m.edsoo.ru/ff0a33fc

bubanoreka HOK
https://m.edsoo.ru/ff0a3514

50

ImaBanue Ten

bubanoreka HOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHast paboTta

"KoncTpynpoBanue
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apeomeTpa WIH
KOHCTPYHPOBAaHHE
JOIKH U OIpPEIEIICHUE

e€ rpy30noaLEMHOCTH"

Pemenne 3amau 1o

TeMaM: «ITimaBanue
CyJOB.
bubanoreka HOK
52 BosnyxomnnaBanuey,
https://m.edsoo.ru/ff0a3654
«/laBnenne  TBepABIX
T€JI, JKUAKOCTEH |
ra3oB»
bubnmmoreka [HOK
53 Mexanuueckas padbora
https://m.edsoo.ru/ff0a3f82
4 MomnHocTh. EnuHunb bubanoreka HOK
MOILIHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccneaoBaHue
"Pacuér MOIITHOCTH,
55

pa3BUBacMON npu

noaneéme 110 JiecTaure"
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56

[IpocThie MeEXaHWU3MBL.
Poryar. PaBHoBecue

CUJI Ha pbIYare

57

Kontponpnas pabora
no Tteme «J/laBieHue
TBEPABIX Tell,
KUJIKOCTEH W Ta3oB» /
Bceepoccniickas

poBepoyHas pabora

58

PesepBHbIl YPOK.
Pabora ¢ Texcrtamu mo
TEeME «JlaBnenue
TBEPABIX TEI,
)KUIKOCTEH M razoB» /
Bceepoccuiickas

MpoBepoYHas paboTa

bubmmoreka [HOK
https://m.edsoo.ru/ff0adffe

59

Peluaru B  TexHUHKeE,
ObITY W  TIPHUPOJE.

JlabopaTtopHass paboTta

0.5

bubanoreka HOK
https://m.edsoo.ru/ff0a478e
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«HccnenoBanue

YCIOBUM  pPaBHOBECHUSA

phIdara»
Pemtennie 3amau  mo
bubimoreka HOK
60 TEME «YcioBus
https://m.edsoo.ru/ff0a48a6
PaBHOBECHS phluara»
Koaddurment
MOJIC3HOTO  JEHUCTBUSA
MEXaHU3Ma.
61 JlabopaTtopHast paboTta 0.5
«3mepenne KII/
HaKJIOHHOU
IUIOCKOCTH
Pemienne 3amau 1o
bubanoreka HOK
62 TEME "Pabora,
https://m.edsoo.ru/ff0a4c48
MoIHOCTh, KIT/["
Mexannueckas
bubmmoreka [HOK
63 SHEPrusl.
https://m.edsoo.ru/ff0a4252
Kunetnueckas u
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64

65

IIOTCHIO M AaJIbHAasA

SHEPrus

3akoH COXpaHEeHUs
MEXaHUYECKOU

SHEPrun

YPOK-IKCIEPUMEHT 10
TeMe
"OKcrnepuMEHTAIbHOE
ONIPEAEIICHUE
M3MEHEHHUS
KUHETUYECKOU 51
MOTCHIIMAIBbHOMI
SHEPruun npu
CKaThIBAHWU TeNla II0
HAKJIOHHOU

IOCKOCTH"

bubanoreka HOK
https://m.edsoo.ru/ff0a4360

66

KontponbHass pabota
nmo teme «Pabora wu

MOITHOCTb. DHEPTHUSH)

67




67

68

Pe3epBHblii YPOK.
Pabora ¢ Tekctamu mo
Tteme "MexaHudeckoe

BMOKeHUE"

Pe3epBHbIi YPOK.
PaGora ¢ Ttexcramu mo
TEME "Padora.

MoutHocTs. DHeprus"

OBUIEE KOJIMHECTBO
YACOB I10 ITPOI'PAMME

68

68

12

bubanoreka HOK
https://m.edsoo.ru/ff0adee6




8 KUIACC

Ne

n/n

Tema ypoka

OCHOBHBIE MOJIOKCHUS
MOJICKYJISIPHO-

KHHETUYECKON TEOpUU
5 UX OIILITHBIC

IIOATBCPIKACHUA

KoaunyecTBO 4acoB

KoHTpoJubHbIe
Bcero
padoThI

IIpakTnyeckue

padéoTbI

Jara

N3YyYCHUA

JJIeKTPOHHbIE HU(PPOBLIE

oOpa3oBarejibHbIE

pecypchbl

bubnmuoreka [HOK
https://m.edsoo.ru/ff0a5256

Macca u  pasmep

4ATOMOB U MOJICKYII

Monaenu TBEPAOTO,
KUIKOTO u
ra3zo000pa3Horo

COCTOSIHMH BelllecTBa
OOBsICHEHHUE CBOICTB
TBEPAOTO, XKHUIKOTO W

razo00pa3Horo

bubnmmoreka [HOK
https://m.edsoo.ru/ff0a540e
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COCTOSHUU BEIIECTBA
Ha OCHOBE ITOJIOKECHUN
MOJIEKYJISIPHO-

KMHETUYECKOU TEOpUHU

Kpucramummueckue w

amop(dHbIe Tena

bubanoreka HOK
https://m.edsoo.ru/ff0a5800

CmaunBaHue u

KaIllWUISPHOCTb. bubnuotexa HOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTsDKEHUE

Tennosoe bubanoreka HOK

pacIIMpeHne U CX)KaThe

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b
TeMnepaTypbl co
CKOPOCTBIO TEIJIOBOTO

JBH)KEHUS YaCTULL
BuyTpeHHss sHeprus.
CriocoObsl  M3MEHEHUs

BHYTPEHHEN YHEPTUH

bubanoreka HOK
https://m.edsoo.ru/ff0a5c60
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bubanoreka HOK

10 Bu el Teronepenaun 1
https://m.edsoo.ru/ff0a6412
VYpok-koH(pepeHIHs
"IIpakTryeckoe
HCIIOJIb30BaHHUE
bubanoreka HOK
11 TEIIJIOBBIX cBoiictB 1
https://m.edsoo.ru/ff0a65c0
BCIIICCTB 51
MaTepualioB B IEIAX
sHeprocoepexeHus"
KomnuecTBO TEILIOTHL.
bubnmmoreka [HOK
12 VYV neapHas 1
https://m.edsoo.ru/ff0a6976
TEIUIOEMKOCTh
YpaBHEHHE TETIOBOTO
3 Oamanca. TemaooOMeH . bubmmoreka HOK
U TEIUIOBOE https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTtopHas pabora
bubmmoreka [HOK
14 "UccnenoBanue 1

SBJICHUSA TEIUIOOOMEHA

https://m.edsoo.ru/ff0a6a98
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pu CMEILIMBAHUHU
XOJIOMHOM M Tops4eu

BOJIBI"

Pacuer KOJIMYECTBA
TEIUIOTHI,

HEO0OXOIUMOTO JUIS

15
HarpeBaHus Tejla W
BBIZICISIEMOTO UM TIPH
OXJIAKICHUH
JlabopaTtopnas pabora
"Onpenenexue
bubanoreka HOK
16 yACIbHOMN
https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH
BemecTBa'
DHeprus TOILJIMBA.
bubanoreka HOK
17 VY nenbHas TEIIoTa
https://m.edsoo.ru/ff0a7b5a
CrOpaHus
12 [LmaBnenue u bubanoreka HOK
OTBEpICBaHUE https://m.edsoo.ru/ff0a71d2
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KPUCTAJUIMYECKUX TeJl.
VY nenpHasa TEIUIoTa

IIJIaBJICHU A

19

JlaGoparopHas pabota
"Onpenenenue
yIETbHON  TEIJIOTHI

IUIaBJICHUS JIpaa"

bubanoreka HOK
https://m.edsoo.ru/ff0a72fe

20

[TapoobpazoBanue u
KOH/JICHCAITHI.

Ucnapenue

bubanoreka HOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. VYaennHas
TeIIoTa
napooOpa3oBaHus U
KOH/JICHCAIUH.
3aBUCUMOCTh
TEeMITepaTypbl

KUTICHUS OT
aTMocdepHoro

JTaBJICHUSA

bubanoreka HOK
https://m.edsoo.ru/ff0a786¢
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22

Bnaxuocte BO3myXa.
JlabopaTtopHas pabota
"OnpeneneHue
OTHOCHUTEJIbHON

BJIAJKHOCTH BO3yXa"

bubaunoreka

LIOK

https://m.edsoo.ru/ff0a7628

23

24

25

26

Pemenue 3amau Ha
OIIPpCACIICHUC

BJIA’JKHOCTH BO3yXa

[Ipunuuner  paboThI
TEIJIOBBIX JBUTATENEH.
[TapoBas TypOuHa.
JIBurarenn
BHYTPEHHETO
CropaHust

KII/ TETIJIOBOTO
nBUrareisl. TeruioBbIe
JBUraTeId M 3alIATA
OKpY>Karolien cpeibl

3aKOH COXpAaHEHUs U

bubamnoreka

[IOK

https://m.edsoo.ru/ff0a7c7c
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IIPEBPAILECHUS YJHEPTUH

27

B TEIUIOBBIX
npoleccax
Iloaroroska K

KOHTPOJIbHOM ~pabote
nmo Tteme 'TeruioBbie
sBiaeHus. M3menenwue
arperaTHbIX

COCTOSIHUH BeriecTna'

bubanoreka HOK
https://m.edsoo.ru/ff0a8312

28

29

30

Kontponbnast pabora
nmo Tteme 'TerioBbie
sBiaeHus. HM3meHnenwue
arperaTHbIX

COCTOSIHMH BenrecTna'
DIIeKTpU3aLus TeIl.
JIBa pona
AJIEKTPUUYECKUX
3apsiioB

Ypok-uccneaoBaHue

bubanoreka HOK
https://m.edsoo.ru/ff0a86ae
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"Onektpuzanus ~ Tel
WHAYKIHEH W  TpHU

COINPUKOCHOBEHUU"

31

32

33

B3aumoneiictBue
3apSKECHHBIX TeJl.

3akoH Kynona

DJIEKTPUYECKOE TIOJIE.
HanpsxkenHocts
BJIEKTPUYECKOTO TOJIA.
[TpuHIMI
CyNEepIO3ULIAN
BJIEKTPUYECKUX TTOJIEN
Hocurenu
AIEKTPUUECKUX
3apsii0B.
DJneMEeHTapHbIA 3apsii.

Ctpoenue atoma

bubimoreka HOK
https://m.edsoo.ru/ff0a87e4

bubnmmoreka LHOK
https://m.edsoo.ru/ff0a8a0a

34

[IpoBogHMKM u

IUDJICKTPUKU.  3aKOH

bubanoreka HOK
https://m.edsoo.ru/ff0a8ef6
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COXPaHCHUS
AIIEKTPUYECKOTO

3apsiia

Pemenue 3agad Ha

IIPUMEHEHUE CBONCTB

bubanoreka HOK

35
BIIEKTPUYECKUX https://m.edsoo.ru/ff0a90cc
3apsI0B
DJIEKTPUYECKUM  TOK,
yCJIOBUSA ero
bubnmmoreka LHOK
36 CYIIECTBOBAHMUSI.
https://m.edsoo.ru/ff0a95a4
Hcrounuku
AIEKTPUUYECKOTO TOKA
; JlencTBus bubnanoTreka [HOK
7
BJIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a96b2
Ypok-uccneaoBaHue
"JlericTBHE
38 3JIEKTPUYECKOTO TOJIA

Ha IIPOBOJHUKH n

TUBIEKTPUKHA"

77




DJIEKTPUYECKUA TOK B

bubmmoreka HOK
39 METalljIaX, JXKUIKOCTSIX
https://m.edsoo.ru/ff0a9838
U razax
DJeKTpuYecKasl 1elb
40
U €€ COCTaBHBIE YAaCTH
Cuna TOKa.
JlabopaTtopHas pabora
bubnmuoreka [HOK
41 "N3mepeHue u 0.5
https://m.edsoo.ru/ff0a8bd6
PETYIUPOBAHKUE CHJIBI
Toka"
DIIEKTPUUECKOE
HaIpsHKEHUE.
BonbsT™eTp.
bubnmmoreka [HOK
42 JlabopaTtopHas pabora 0.5
https://m.edsoo.ru/ff0a%¢e14
"U3mepeHue 51
pEeryJIupoBaHHe
HanpspkeHus"
53 ConpoTtusiieHrE buGmmoreka HOK
MIPOBOJTHUKA. https://m.edsoo.ru/ff0aa738
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VY nenpHOE
CONPOTUBJICHUE

BCIICCTBA

JlaGoparopHas pabota

"3aBHCUMOCTD

AIEKTPUUECKOTO

COITPOTHUBIICHUS bubnuotexa HOK
44 MPOBOJIHUKA OT €ro https://m.edsoo.ru/ff0aa738

JUTHHBI, IO IN

MOTIEPEYHOTO CEUCHUS

1 MaTepuaa”

3aBUCHUMOCTh CHJIBI

TOKA OT HAaIpsKECHHUS. bubnuorexa HOK
2 3akoH OmMma VTS https://m.edsoo.ru/ff0aa44a

ydacTKa Ienu

JlabopaTtopHas pabora
46 "UccnenoBanue bubmmnoreka HOK

3aBUCHUMOCTHU CHJIBI

TOKa, WAYIIEro depes

https://m.edsoo.ru/ff0aa04e
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pe3ucTop, oT

CONPOTUBJICHUS
pesucropa u
HaMpsHKeHUS Ha
pesucrope”

IlocnenoBarensHOE M

napajuiebHOe
47
COCMHEHUS
MIPOBOJAHUKOB
JlabopaTtopnas pabora
"[IpoBepka  mpaBuia
CIIOKEHUS
bubmmoreka [HOK
48 HANPSKECHUN pu
https://m.edsoo.ru/ff0aaaS8
MocjaeA0BaTeILHOM
COEIMHEHUU TIBYX
pe3uctopoB”
JlabopaTtopnas pabora
bubanoreka HOK
49 "I[lpoBepka  mpaBuia

4JIs1 CHJIBI TOKa IIpU

https://m.edsoo.ru/ff0aadle
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mapajjicJibHOM
COCOIMHCHUH

pe3ucTopoB”

Pemenue 3agad Ha

MIPUMEHEHUE  3aKOHa

bubanoreka HOK
50 OMa nns pa3IudHOrO
https://m.edsoo.ru/ff0aat8a
COCIMHEHUS
MIPOBOTHUKOB
PaGora m MOIIHOCTH
bubnmmoreka LHOK
51 3JIEKTPUYECKOTO TOKA.
https://m.edsoo.ru/ff0ab124
3akoH Jxoymnsa-JIenua
JlaGoparopHasi pabota
5 "Onpenenenue bubmmoreka LHOK
paboThl W MOIIHOCTH https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOTO TOKA"
DIIEKTPUYECKUE LIENHU
53 u noTpeOuTeH bubnuoteka HOK
AJIEKTPUYECKOM https://m.edsoo.ru/ff0ab660

SHEpPruMd B OBITY.
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Kopotkoe 3aMbikaHue

ITocTostHHBIC
54 MarHuThlI, 1504
B3aMMO/ICHCTBIE
Ypok-uccie10BaHue
s "U3yuenue noJsei bubmoreka [HOK
MOCTOSIHHBIX https://m.edsoo.ru/ff0ac3d0
MarHuToB"
MarxauTtHoe T0JIE.
56 MaruurtHoe ToJIe bubmmoreka LHOK
3eMI U ero 3HaYCHHUe https://m.edsoo.ru/ff0acOba
IUIS KM3HHU Ha 3eMIie
IToaroroska K
KOHTPOJIbHOM  paboTe
o TeMe
bubmmoreka [HOK
57 "DneKTpuuecKue

3apsiibl.  3apsKCHHbBIC
Tena u ux

B3aHMMOJICHCTBUS.

https://m.edsoo.ru/ff0abd2c

82




58

IlocTosTHHEBII

ANEKTPUYECKUN TOK"

Kontponbhaast pabota
o TeMe
"DeKTpUYecKue
3apsiibl.  3apsKCHHbBIC
Tena u ux
B3aMMOJECHCTBUA.
[TocTostHHBIN
ANEKTpUYECKui TOK" /
Bceepoccuiickas

MpoBepoYHas paboTa

bubanoreka HOK
https://m.edsoo.ru/ff0abea8

59

PesepBHbIl YPOK.
Pabora ¢ Texcramu 1o
teme  "llocTostHHBII
AIEKTpUYECKu TOK" /
Bceepoccuiickas

mpoBepoYHas padbora

bubanoreka HOK
https://m.edsoo.ru/ff0acdc6

60

OmnbIT Opcrena.

1

bubanoreka HOK
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61

62

MarautHoe noJje
3JIEKTPUYECKOTO TOKa
MarautHoe noJie

KaTylIKu C TOKOM

[Ipumenenune
ANIEKTPOMArHUTOB B
TEXHUKE.
JlaboparopHas pabota
"U3yueHnue JaencTBUs
MarHuTHOTO TIOJISI Ha

MPOBOJIHUK C TOKOM"

DIEKTPOABUTATETb
IIOCTOSIHHOTO TOKA.
Ucnonb3zoBanue
ANEKTPOABUTATEIIE B
TEXHUYECKUX
YCTPOWCTBAX ©  Ha
TPaHCIIOPTE.

JlaboparopHas pabota

0.5

https://m.edsoo.ru/ff0ac1d2

bubanoreka HOK
https://m.edsoo.ru/ffOac74a

bubanoreka HOK
https://m.edsoo.ru/ff0ac86¢
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"KoHcTpynpoBaHue u
U3y4eHUe paboThI

AJIEKTPOABUTATEIIS "

63

64

OIBITBI ®dapajes.
3aKoH
3JIEKTPOMAarHuTHOM
uHaykouu.  I[IpaBuio
Jlenna
DneKkTporeHeparop.
CrocoObl  TIONTy4EeHUS
ANEKTPUYECKON
DHEPTHUHU.
DJIEKTPOCTAHIIMA  Ha
BO300HOBIISIEMBIX

HCTOYHHKAX DHCPIrUHU

65

IToaroroBka K
KOHTPOJILHOW paboTe
10 TEME

"DnexTpuyueckue u

85




MAarduTHBIE ABJICHUA"

66

67

68

Kontponbhaast pabota
1o TeMe
"DneKkTpuyecKue u

MAarduTHBIE ABJICHUA"

Pe3epBHbIi YPOK.

Pabora ¢ TexcTtamu 110

TeMeE "TeruioBble
saBjeHUS"
PezepBHbIii YPOK.

Pabora ¢ Tekctamu mo
TEME "MarguTHbIe

saBieHUsI"

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

86

14.5

bubanoreka HOK
https://m.edsoo.ru/ff0acb14

bubanoreka HOK
https://m.edsoo.ru/ff0acc5e




9 KJIACC

Cpennsis u
MTHOBCHHAs

CKOPOCTh

Ne KosauvecTBo yacoB
JJIeKTPOHHBbIE
Hara
Kontpo  IlpakTn undpoBbie
n Tema ypoka Be usyue
JbHbIE YyecKkue o0pa3zoBaTesibH
/ ero HUS
padoThI patéoTbI ble pecypchbl
n
MexaHnnyecko
€ JIBWIKCHHE.
1
Marepuanbna
sl TOUKa
Cucrema
oTcUeTa. bubanoreka
OtHOCUTEINBH HOK
1
OCTh https://m.edsoo.r
MEXaHUYECKOT u/ff0ad474
O JIBMIKCHUS
bubmmoreka
PaBHOMepHOE
[HOK
MPAMOJIMHENH 1
https://m.edsoo.r
o€ JIBIKCHUE
u/ff0ad19a
Hepasnomepn
oe
PAMOJIMHEWH
0€ JBUW)KEHUE. 1

87




[IpssmonHeH
oe
PAaBHOYCKOPEH
HOE
JBUKEHHE.

Yckopenue

CkopocThb
IPAMOJIMHENH
oro
PaBHOYCKOpEH
HOT'O
TIBYKEHUS.
I'paduk
CKOPOCTH
JlaGopatopHa
o pabota
"Onpenenenu

€ YCKOpEHMs

TeNna npu
PaBHOYCKOpPEH
HOM

JIBIOKEHUU TI0
HaAKJIOHHOM

IOCKOCTH"

CBoOoHOE
HageHue Teol.
OI1IBITHI

Tanmunes

88

bubnuotexa
HOK
https://m.edsoo.r
u/ff0ad8d4

bubnuoreka
[HOK
https://m.edsoo.r
w/ff0adb18




PaBHomMepHOE
IBWKEHHUE 10

OKPY’KHOCTH.

89

bubmnoreka
[Tepuon u
LHOK
9 JacToTa 1
https://m.edsoo.r
oOpalleHus.
u/ff0ael76
JIluHeliHass M
yriioBas
CKOpPOCTH
LenTpocTpem
10 wuTennHOE 1
YCKOpEHHUE
IlepBoIii bubmuoTteka
3aKOH LHOK
11 1
Hrrotona. https://m.edsoo.r
Bekrop cuibl u/ff0ae612
Bropoii 3akoH bubnunoreka
HrroToHna. HOK
12 1
PaBHoOgelCTBY https://m.edsoo.r
IoIas cuia u/ffOae72a
Tpetuii 3akoH bubnuotexa
HrroToHna. HOK
13 1
Cyneprnio3uiu https://m.edsoo.r
sI CHT u/ff0ae982
Pemenne bubmmnoreka
3a/1a4 Ha I[HOK
14 1
MIPUMEHEHUE https://m.edsoo.r
3aKOHOB u/ff0aeb6c




HrroTona

bubmmoreka
Cuia
[HOK
15  ympyroctu.
https://m.edsoo.r
3akoH ['yka
u/ff0aeca?
Pemenue
3a7a4 110 TEME
16
«Cua
YIPYTOCTH
JlabopaTtopHa
bubnuoreka
s pabota
LHOK
17  «Onpenenenu
https://m.edsoo.r
€ JKECTKOCTH
u/ffOaee28
MIPY)KUHBD
bubnuoreka
HOK
18  Cwuna tpeHus
https://m.edsoo.r
u/ff0af738
Pentenue bubmmoreka
19 3a7a4 110 TEME HOK
«Cuna https://m.edsoo.r
TPEHUS» u/ffO0afa26
JlabopatopHa
S pabota bubnuoteka
-0 "Onpenenenu I[HOK
e https://m.edsoo.r
K03 puimeHT u/ffOaf8be
a TPEHUS

90




CKOJIbXeHus"

21

Pemienue
3ajJa4 10 TeMe
"3aKOHEI
Hrprotona.
Cuma

YOPYTOCTH.

Cuna Tpenus"

bubnuoteka
HOK
https://m.edsoo.r
u/ffO0afb8e

22

23

24

Cuna TsKecTu
u 3aKOH
BCEMUPHOTO
TATOTEHUS.
Yckopenue
CBOOOHOTO
1aJICHHS
Ypok-
KOH(epeHIus
" [IBuKEHNE
TeT  BOKPYT
IpaBUTAIIMOHH
oro  IIEHTpa
(Conneunas
cucTema).

Tl"amakTuku"

Pemenue
3a7a4 110 TEME
"Cuna

TAXKCCTHU )51

bubnuotexa
HOK
https://m.edsoo.r
u/ff0af044

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0af5t8
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25

3aKOH
BCEMHUPHOT'O

TATOTECHUS"

IlepBas
KOCMHYECKast
CKOPOCTb.
HeBecomocTh

U TIEpETpy3KU

bubnnoreka
HOK
https://m.edsoo.r
u/ff0af33c

26

PaBHOBecue
MaTepHaIbHO
178 TOYKH.
AOCOJIFOTHO
TBEPAOE TEIO.
PaBHOBecue
TBEPAOTIO TEla
C
3aKPEIUIEHHON
OCBIO
BpAaIlICHUS.
MowmeHT
cunel. Llentp

TAKCCTHU

bubnuoteka
HOK
https://m.edsoo.r
u/ffO0afe36

27

PaBHoBecue
MaTepuaIbHO
178 TOYKH.
AOCOJIFOTHO
TBEPAOE TEIO.

PaBuoBecue

92




TBEPIOrO TEJIa
c
3aKpETIEHHONW
OCBIO
BpAILICHUS.
MoMmeHT

cwibl. LleHTp

TSOKECTHU
Pemenne
bubmmoreka
3a7a4 II0 TEME
LHOK
28  "MowmeHT
https://m.edsoo.r
cunel. Llentp
u/ffOb02b4
TsoKeCTH"
IloaroroBka
KOHTPOJIBHOMN
pabote 1o bubmmoreka
TeMe HOK
29
"MexaHuueck https://m.edsoo.r
0€ JBW)KEHHUE. u/ff0b0408
Bzanmoneiict
BHE TET"
KonTponbHas
pabora o
bubmmoreka
TEME
LHOK
30 "MexaHnueck
https://m.edsoo.r
0€ JBW)KECHHUE.
u/ffOb06ec

B3aumoneiict

Bue ten"
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Nmnynsc

Tea.
Nmnynee
CWIBL. 3aKoH bubmmoreka
31 COXpPaHEHUS HOK
UMITYJIbCA. https://m.edsoo.r
Yupyroe 151 u/ffO0b07fa
HEyIpyroe
B3aNMO/ICHICTB
e
Pemenne
bubanoreka
3a7a4 110 TEME
LHOK
32  "3akoH
https://m.edsoo.r
COXpPaHECHUS
u/ffOb096¢c
ummysbca"
Ypok-
KOH(epeHITUS
"PeakTHBHOE
33
NBWKEHHUE B
pUpojie 51
TexHuke"
bubmmoreka
MexaHnuecka
HOK
34 g pabora wu
https://m.edsoo.r
MOIITHOCTD
u/ffOb0ag&4
Pabora cuiel bubmmnoreka
35  TaKecTH, HOK
CHJIBI https://m.edsoo.r

94




yOpyroctTd |

CUJIBI TPCHUA

u/ffOb0db8

JlaGopatopHa
s pabota
«OnpeneneHun
e paboThI

CWJIbl TPCHUMA

npu
36
PaBHOMEPHOM
JIBVDKEHUU
Tena o
TOPU30HTATBH
on
MTOBEPXHOCTH
CBa3b
SHEpPruu u
37  paboThl.
ITorenmmansa
ast DHEPTUs
Kunsetnuecka
bubanoreka
' SHEPrusl.
HOK
38  Teopema 0
https://m.edsoo.r
KUHETUYECKOU
u/ff0b0c32
SHEPIruun
3aKkoH
COXpaHEHUs
39
SHEpPruu B
MEXAHUKE
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JlaGopatopHa

s paboTta bubnmoreka
«3yuenue HOK
40
3aKOHA https://m.edsoo.r
COXpaHEHHUS u/ffOb12fe
SHEPTUN
Konebarensu
bubmmnoreka
0€ JBUKEHHE
1HOK
41 u ero
https://m.edsoo.r
XapaKTepUCTH
u/ffOb1858
KA
3aTtyxaronme
bubmmoreka
KoJicOaHUS.
LHOK
42 BbIHYXJCHHBI
https://m.edsoo.r
€ KoJeOaHus.
u/ff0b2010
Pe3onanc
Marematuuec
KUH u
43
NPy KUHHBIN
MasiTHUKA
Ypok-
HUCCIIENOBAaHUE
«3aBUCUMOCTDH bubmmoreka
rnepuoJia HOK
44
KoJieOaHuil OT https://m.edsoo.r
JKECTKOCTH u/ffOb197a

IIPY>XUHbI u

MaccChl Tpy3a»
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[IpeBpamenue

SHEPTUu IMpHU

45
MEXaHHYCCKU
X KOJICOaHUAX
JlaGopatopHa
s pabota
«OmnpeneneHu bubnnoreka
€ 4YacTOThl U LHOK

46
nepuoja https://m.edsoo.r
KoJIeOaHUM u/ffOblaec
MPY>KUHHOTO
MasITHUKA
JlaGopatopHa
A pabota
«IIpoBepxka
HE3aBHUCHUMOCT bubmmoreka

47 u nepuoaa HOK
KoJIeOaHUH https://m.edsoo.r
rpysa, u/ffOb197a
ITOABCIICHHOT
0 K HHTH, OT
MacChl Ipy3a»
MexaHnn4decku
e BOJIHBI. bubanoTreka
CsoiicTBa LHOK

48
MEXaHUYECKHU https://m.edsoo.r
X BOJIH. u/ffOb21fe
[IpononbHbIE
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U IOIICPCUYHBIC

BOJIHbI

49

50

Ypok-
KoH(pepeHus
"MexaHu4YecK
M€ BOJIHBI B
TBEPAOM TEJIE.
Celicmuyecku
€ BOJIHBI"
3BYK.
Pacmipoctpane
HUE U
OTpaKECHUE

3ByKa

51

Ypok-
HCCJIEeI0BaHNE
"HaOmronenue
3aBHCHMOCTH
BBICOTHI 3BYKa

OT 4aCTOTHI"

52

53

I'poMkocTh
3ByKa u
BBICOTA TOHA.
AKycTruecku
U pE30HAHC
Ypok-
KOH(epeHIIUs

"V apTpa3Byk

(U

98

bubnuoreka
[HOK

https://m.edsoo.r




54

u  uH(]pa3ByK
B MpPUPOJEC U
TeXHHUKE"
IToaroroBka
KOHTPOJIbHOU
pabote 1o
TeMe "3aKOHBI
COXpaHEHHS.
MexaHu4eCcKHu
¢ KojeOanus u

BOJIHBI"

u/ff0b23ca

bubnnoreka
HOK
https://m.edsoo.r
u/ff0b25f0

55

56

57

58

KonTtponbHas
pabota o
TeMe '""3aKOHBI
COXpPaHEHHS.
MexaHu4yecku
¢ KojeOanus u

BOJTHBI"

DIIEeKTpOMarH
UTHOE  TIOJIE.
DJIEeKTpOMarH

HUTHBIC BOJIHBI

CgolicTBa
AIEKTPOMAarHu
THBIX BOJH
Ypok-
KOH(epeHIIUs

"[MIkaja

(U

99

bubnuoreka
HOK
https://m.edsoo.r
u/ffOb2abe

bubnuoreka
[HOK

https://m.edsoo.r




59

60

61

3JIEKTPOMAarHu
THBIX  BOJH.
Hcnonn3oBan
ne
AJEKTPOMAarHu
THBIX BOJIH
IS COTOBOU
cBI3U"
Ypok-
HCCIICJOBaHME
"N3yuenune
CBOMCTB
3JIEKTPOMarHu
THBIX BOJH C
MMOMOIIIBIO
MOOMJILHOTO

tenedona"

Pemenue
3aJ1a4 Ha
ompeiesICHHE
YaCTOTHI 5
JUTUHBI
AJIEKTPOMAarHu
THOM BOJIHBI
DJIeKTpOMarH
ATHas
npupoaa

CBCTa.

100

u/ff0b21fe6

bubnuotexa
HOK
https://m.edsoo.r
u/ffOb2c6¢

bubmmoreka
HOK
https://m.edsoo.r
u/ff0b31d0




62

63

64

CxopocTb
CBETa.
BonnoBbie
CBOMCTBA

CBCTa

HUcrounukn
CBETA.
[IpssmonHenH
o¢
pacnpocTpaHe
HHE CBETA.
3aTMeHus
Coanna U
Jlynsl

3akoH
OTpakKE€HUS
CBETa.
3epkana.
Pemenue
3ajJa4 Ha
MIPUMEHEHUE
3aKOHa
OTPAKECHUS

CBCTa

[Ipenomnenue
cBeTa. 3aKOH
MpEeIOMIICHUS

CBCTa

101

bubnuorexa
HOK
https://m.edsoo.r
u/ff0b3658

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0b38c4

bubmmoreka
HOK
https://m.edsoo.r
u/ffOb3aea




65

ITonnoe
BHYTPEHHEE
OTpaKEHUE
CBETa.
Hcnonn3oBan
he  IIOJIHOTO
BHYTPEHHETO
OTPpAXKECHUSI B
ONTHYCCKUX

CBETOBOJAX

bubnuorexa
HOK
https://m.edsoo.r
u/ffOb3c5c

66

67

JlaGopatopHa
s pabota
"NccnenoBan
ne
3aBUCUMOCTH
yria
TIPEITIOMIICHUS
CBETOBOTO
Jyda OT yria
nmajgeHus  Ha
TpaHuUIIe
"BO311yX-

nn

CTEKJIO
Ypok-
KoH(pepeHus
"Hcnonp30BaH
W€  TOJIHOTO

BHYTPEHHETO
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OTPAXKCHUSA:
CBCTOBOJHbI,
OIITUKOBOJIOK

OHHad CBA3b"

bubmmoreka
JIMH3EL
LHOK
68  Onrtuueckas 1
https://m.edsoo.r
CcUJIa JIMH3BI
u/ff0b3f2¢c
bubmmoreka
[Toctpoenue
LHOK
69  uzo0paxeHui 1
https://m.edsoo.r
B JIMH3aX
u/ff0b444a
JlabopaTtopHa
s pabota
"OnpeneneHu
bubnuoreka
e (dokycHoro
HOK
70  paccrosaus u 1
https://m.edsoo.r
OIITUYECKON
u/ff0b4206
CUJIBI -
cobuparorei
JIAH3EL"
Ypok-
b bubmmoreka
KOH(MepeHIs
P I[HOK
71 "Onruueckue 1
https://m.edsoo.r
JINH30BBIE
u/ff0cOa7e
puoopsI"
['nma3 Kak bubmmoreka
72 1
OINnTHUYECKas LHOK
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CHCTCMA.

3peHue

https://m.edsoo.r
u/ff0b4684

73

Ypok-
KoH(pepeHus
"ledexTor
3penusd. Kak
COXPaHUTh

3peHue"”

74

75

Pa3noxenue
Oeyloro cBeTa
B CIIEKTP.
OnBITHI
HrroTona.
Crnoxenue
CIIEKTPaJIbHBI
X IIBETOB.
Jucnepcus

CBCTa

JlaGopatopHa
o pabota
"OmeITBI  TIO
Pa3IIOKCHHIO
Oejoro cBeTa
B CHEKTp W
BOCIIPUSITHIO
1BeTa
MIPEIMETOB

npu 170,

104

bubnuoteka
HOK
https://m.edsoo.r
u/ff0cOf4c

bubnuoreka
HOK
https://m.edsoo.r
u/ff0cOe2a




HaOJIIOIEHUH
gyepes
[IBETOBEIE

dbunbTph"

76

Ypok-

MPaKTUKYM
"BoaHOBBIC
CBOMCTBA

CBETA: 1
JIYcTepcus,
uHTepdepeHiy

Ut n

mudpaxiys"

77

OnbITHI
Pezepdopna u
TJIaHeTapHast

MOZACIIb aTOMa

bubnuoteka
HOK
https://m.edsoo.r
u/ffO0c12a8

78

[Toctynarsl
bopa. Mogens 1

aroma bopa

79

80

Ucnyckanue u
MOTIJIOILICHHUE
CBETa aTOMOM.
KBaHTHI.
JInnenyartnie
CIIEKTPBI
Ypok-

IIPAKTUKYM

105

bubnuotexa
[HOK
https://m.edsoo.r
u/ffOc144c

buGimoreka

LIOK




"HaOmroienue

https://m.edsoo.r

CIIEKTPOB u/ff0c1550
ucmyckanus"
bubnuoreka
PamgnoaktusH
1HOK
81 octb u ¢eé
https://m.edsoo.r
BU/IBI
u/ff0c1672
CrpoeHnue
bubnuoreka
aTOMHOT'O
LHOK
82  spapa.
https://m.edsoo.r
Hyxknonnas
u/ffOc18ac
MOJIEb
PagnoaktusH bubanoreka
bIC HOK
83
IIpEeBpaLICHUS. https://m.edsoo.r
H3oTtomsl u/ffOclal4
Pemntenne
3aJau 10
bubanoreka
TEME:
HOK
84  "PammoakTWBH
https://m.edsoo.r
13(5
u/ffOc1b4a
MpeBpaIieHus
ITepuon
85
noiypacmnaaa
Ypok- bubmmoreka
86  xoHpepeHIus [HOK
"PannoaKTUBH https://m.edsoo.r

106




bIC HU3JIYyUCHHUA

B MPUPOJE,

u/ff0c2126

MEIHIIIHE,
TeXHUKe"
SnepHbie
peakiuu.
bubnunoreka
3aKOHbBI
LHOK
87 = coxpaHeHUs
https://m.edsoo.r
3apsiIOBOTO U
u/ffOc1c58
MacCOBOT'O
qucen
DHeprus
CBA3U bubanoreka
ATOMHBIX LHOK
88
anep. Cas3b https://m.edsoo.r
MAacChI u u/ff0cld7a
SHEpPruu
Pemenne
3a7a4 110 TEME
89
"SAnepubie
peakuun"
Peakiun
CUHTE3A u
bubnuoreka
JeTICHUS STep.
I[HOK
90 MHcrouyHuku
https://m.edsoo.r
SHEpPruu
u/ff0c1e&8
CoxHna u
3BE3]]
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91

Ypok-
KOH(EepeHITUS
"SAnepnas
SHEPreTUKA.
JlericTBus
PaaoOaKTHBH
bIX W3JIyYECHUH
Ha YKUBbIC

OpraHu3Mbl"

92

[ToaroroBka k
KOHTPOJIBHOMN
pabote o
TEME
"OnekTpomar
HUTHOE TIOJIE.
DJIeKTpOMarHd
WUTHBIC BOJIHBI.
KBanToBbIE

saBieHUSI"

bubnuoteka
HOK
https://m.edsoo.r
u/ff0c223e

93

KonTponbHas
pabota o
TEME
"InekTpomar
HUTHOE TIOJIE.
DJIeKTpOMarH
WUTHBIC BOJIHBI.
KBanToBbIE

saBjIeHUS"

108




[ToBTOpEHUE,

0000111IeHUE.
bubmmoreka
JIabopaTopHsI
LHOK
94 e paborel mo 1
https://m.edsoo.r
KypcCy
u/ff0c245a
"Bzanmoenc
TBUE TEn"
[ToBTOpEHME,
000011IeHUE.
Pemienune bubmmoreka
pacueTHBIX U HOK
95 1
Ka4yeCTBEHHBIX https://m.edsoo.r
3aJ1a4u 10 TeMeE u/ff0c2572
"TenoBrIe
nporecco”
[ToBTOpEHME,
000011IEHHE.
Pemenne
bubmmoreka
pacueTHBIX U
I[HOK
96  kauecTBEHHBIX |
https://m.edsoo.r
3a7a4 110 TEME
u/ff0c2a22
"KHH
TEMJIOBBIX
nBurarenei”
IToBTOpEHUE, bubmmoreka
006001IeHNE. HOK
97 1
Pemenne https://m.edsoo.r
pacueTHbIX U u/ff0c2b30
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Ka4C€CTBCHHBIX

3aJad 110 TCMC

"KHI[

AJIEKTPOYCTaH
OBOK"
[ToBTOpEHuE,
00001IEHHE.
bubmmnoreka
JlaGopatopHBI
1HOK
98 e paboTel MO
https://m.edsoo.r
KypcCy
u/ff0c2¢52
"CBeTOBEIE
SIBJIICHUS"
[ToBTOpEHUE,
00o00111EHHE.
bubnuoreka
PaGorta C
LHOK
99  TekctaMH 1O
https://m.edsoo.r
TeMe "3aKOHEBI
u/ff0c2d6a
COXpaHEHUS B
MexaHuke"
[ToBTOpEHUE,
0000111eHUE.
bubmmoreka
PaGora C
10 [HOK
TEKCTAMU  II0
0 https://m.edsoo.r
TEME
u/ff0c2e82
"KosieOauus u
BOJTHBI"
10  TloBTOpeHwue, bubnuoteka
1 000011IEHHE. IHOK

110




10

Pabora c
TEKCTaMH  IIO
TEME
"CBeTOBBIC

saBieHus"

[ToBTOpEHuE,
000011IeHHE.
Pabora c
TEKCTaMH  IIO
TEME
"KBaHToBass u
siIepHast

¢duzuka"

https://m.edsoo.r
u/ff0c3044

OBLLEE
KOJIMYECTBO
YACOB 1§00}
[TIPOTPAMME

10
2

111
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MMPOBEPAEMBIE IIPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O

7 KUIIACC

OBHIEI'O OBPA30BAHUA

Kon
MPoOBEPAEMOT0

pe3yJbTarTa

1.1

1.2

1.3

I[IpoBepsieMble TipeMeTHbIEe Pe3yJbTATHI OCBOEHHSA
OCHOBHO#I 00pa30BaTe/IbHOIl MPOrPaMMbl OCHOBHOTIO

0011ero oopazoBanus
WCITOJIH30BATh N3YUCHHBIC TTIOHSATHS

pasiiiyaTb SABJICHUA 110 OIMMCAHHUIO HMX XapaKTCPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JCMOHCTPHUPYIOIIUX

JaHHOE (PU3UUECKOE SIBJICHUE

pacrio3HaBaTh IMPOSIBICHUE HW3YYEHHBIX (PU3HMUYECKUX
SBJICHUN B OKPY>KalOIlleM MUpPE, B TOM 4yucie puznueckue
ABJI€HUS B  NOpPUPOJAE, TMpPU  ITOM  NEPEBOIUTH
MPaKTUYECKYI0  3a7ady B  y4eOHYI0,  BBIICISTH
CYIIIECTBEHHbIC  CBOMCTBa  (Mpu3HAKK)  (U3HUECKUX

SIBJICHUM

1.4

OMKCHIBATh HW3YYEHHBIE CBOWCTBA Tel M (PU3NUYECKUE
SBJICHHSI, WCIIONB3ys (U3MUECKHE BEIWYUHBI, TPH
ONMKMCAHUHM TPABWIBHO TPAKTOBATh (PU3MUECKHN CMBICI
UCITOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W CIUHUIIBI
bu3nIecKux BEJIMYMH, HaxOJIUTh bopmyIIbl,
CBS3BIBAIONIME JAaHHYIO (U3UYECKYI0 BEIUYMHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpPAaPUKH H3YICHHBIX

3aBUCUMOCTEN (PM3NUECKUX BETUINH

1.5

XapaKTepU30BaTh CBOMCTBA Tei, (PU3NYECKUE SBIICHUS U

MpoHeCChbl, MCIIOJB3YysA H3YUYCHHLIC 3aKOHBI, IIPHU 3TOM
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JIaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alKCHIBAThH

€0 MAaTCMATUYICCKOC BBIPAKCHUC

1.6

1.7

OOBSCHATh (PU3NYECKHUE SIBICHHUSA, IPOLECCHl U CBOWCTBA
T€J, B TOM YHUCJIE U B KOHTEKCTE CHUTYallMd IPAKTUKO-
OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATH I[PUYUHHO-
CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBsicHEHHMEe M3 1 — 2
JIOTUYECKUX IIAaroB ¢ omopod Ha 1 — 2 H3ydEeHHBIX
CBOMCTBA (PM3NUECKUX SIBJICHUH, (PU3MUECKUX 3aKOHA WIN

3aKOHOMEPHOCTH

pelIath pacy€THbIe 3a1a4d B | — 2 1eHCTBUSA, UCTIONB3YA
3aKOHBI W (GOpPMyJbI, CBS3BIBAIOUIME  (PU3UUYECKHE
BEJIMYMHBI: HA OCHOBE aHalIu3a YCIOBUA 3aJa4dd
3aMUChIBATh KPATKOE YCIIOBHE, MOACTABIATh (hU3NUECKUE
BEJUYUHBI B (DOPMYJIBI U MPOBOJUTH PACUYETHI, HAXOIAUTD
CIIpaBOYHBIC JJaHHbIC, HEOOXOAUMBIE JIJIsl PEIICHUS 3a/1ay,
OLICHUBATh PEATUCTUYHOCTh TOJYYCHHON (U3MUECKOU

BCJIIMYUHBI

1.8

pacrno3HaBaTh NMpPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTH MPH
noMomuy  (U3MYECKUX  METOJOB, B  OINHCAHUH
UCCIICIOBAHNS BBIACIATE MPOBEPSAEMOE MPEAIIOI0KEHUE
(runoTtesy), pa3inyaTh U UHTEPIPETUPOBATH NOITYUECHHBIN
pe3ynbTaT, HaXOAWTh OLIMOKM B XOJ€ OMbITa, JeNaTh

BBIBOJBI I10 €T'0 PC3yJibTaTaM

1.9

MPOBOJAUTL  ONBITBI 110  HAOMIOJCHUIO  (PU3MUECKUX
SIBJICHUN WM (PU3MUECKUX CBOWUCTB Te: (DOPMYIMPOBATH
MPOBEPSIEMbIC MPEIOJIOKEHHUS, COOUpPATh YCTAaHOBKY W3
MPEIIOKEHHOTO 000PYIOBaHUS, 3aMUCHIBATh XOJ OIBITA

1 (hOpMyYIUPOBATH BHIBOJIbI
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1.10

BBIMOJIHATh MPSIMBIE HU3MEPEHUS C  HCIOJb30BaHHEM
AHAJIOTOBBIX W LUQPOBBIX NPUOOPOB, 3alUCHIBATH
MOKa3aHusl MPUOOPOB € yUETOM 3aqaHHOW aOCONTFOTHOM

MOTPEITHOCTU U3MEPEHUM

1.11

IIPOBOJUTb  HCCIECIOBAHWE  3aBUCUMOCTH  OJHOWU
(U3UYECKON BEJIIMYMHBI OT JPYroil C HCIOIb30BaHUEM
IPSMBIX HW3MEPEHMM, Yy4acTBOBATh B IUIAHUPOBAHUU
y4eOHOrO0  HCCIIEJIOBaHMs, COOMpAaTh YCTaHOBKY M
BBITIOJIHATh U3MEPEHUs, CIIENyS MPEII0KEHHOMY IUIaHY,
¢ukcupoBaTh pe3yibTaThl IOJYYEHHOW 3aBUCUMOCTHU
(U3MYECKUX BEJIMYMH B BUJE MPEIOKEHHBIX TAONHI] U
rpa@ukoB,  JendaTh  BBIBOABI IO  PE3yJbTaTam

HCCICOOBaHUA

1.12

IPOBOUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUUMH,
cienysl NpeIIOKEHHON MHCTPYKLMH: TPH BBIIOJHEHUU
U3MEpEHHUI coOupaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY U

BBIUMCIISITh 3HAUCHUE UCKOMOM BEJIMUYKUHBI

1.13

1.14

1.15

COOJII0O/IaTh MpaBUila TEXHUKHU OE30MacCHOCTH MpHU padboTe

C J1abOpaTOpHBIM 000PYIOBAHUEM

yKa3blBaTh  NPUHIUIIBI  JEWCTBUSL  NPUOOPOB U
TEXHUYECKUX YCTPOMCTB, XapaKTEPHU30BATh MPUHITUIIBI
JNEUCTBUS  M3YYCHHBIX TPUOOPOB W TEXHUYECKUX
YCTPOMCTB € MOMOUIBIO UX OMKMCAHUS, UCTIONb3Ys 3HAHUS
O CBOWMCTBaxXx (HHU3NYECKUX SBICHUM M HEOOXOIMMBIC
(dbu3nyecKe 3aKOHbI U 3aKOHOMEPHOCTU

NPUBOAUTH MpUMEPHl  (HAXOAWTH HUH(MOpMALUIO O
MpuMepax) MPaKTUYECKOrO0 HCMOJIb30BaHUS (PU3UUECKUX

3HAHWII B I[IOBCEIHEBHOW JKHU3HU I OOecIrieueHus
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Oe3zomacHocTH mNpu  oOpalieHud ¢ npubopaMu U
TEXHHYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 30POBBS H
COONIONIGHUS HOPM  3KOJIOTMYECKOTO TOBEJCHUS B

OKpYyXarollen cpene

1.16

OCYILECTBIATh OTOOP MCTOYHUKOB HMH(OpPMALUKU B CETH
NHTEpHET B COOTBETCTBHM C 33JaHHBIM ITOMCKOBBIM
3aIpOCOM, HAa OCHOBE HWMEIOIIMXCSA 3HAHUW WU IyTEM
CpPaBHEHMU Pas3IMYHbIX VICTOYHUKOB BBIJICIIATD
uH(pOpMaIUIO, KOTOpas SBISIETCS MPOTUBOPEYMBON WM

MOJKET OBIThH HGI[OCTOBGpHOﬁ

1.17

1.18

UCIIOJIb30BaTh IMPU BBINOJHEHUM YUYEOHBIX 3aJaHUN
HAyYHOTIONYJISIPHYIO JUTEpaTypy ¢buznyecKoro
COJIEpKaHus, CIPABOYHBIE MaTepUalbl, PECypChl CETU
WnTepuer, BiageTp OpuéMaMU  KOHCHEKTUPOBAHUSA
TEeKCTa, TmpeoOpa3oBaHusd HUHPOpMAUUMU U3  OJHOMN

3HAKOBOM CHCTEMBI B IPYTYIO

co37aBaTh COOCTBEHHBIE KpPaTKUE MUCbMEHHBIE U YCTHBIE
COOOIIIEHNST HA OCHOBE 2 — 3 MCTOYHUKOB HH(POPMAIUH
(GU3MYECKOro COAEpX aHusA, B TOM 4YHUCIE MTyOJIUYHO
JieN1aTh KpaTKUe COOOIIEHUS O Pe3yIbTaTaX MPOEKTOB WU
y4eOHBIX  MCCIENOBAaHWW, TMPU  BTOM  T'PaMOTHO
MCIIOJIb30BaTh W3YYCHHBIM MOHSATUHHBIM ammapar Kypca

(bU3HUKH, COMPOBOXKIATH BHICTYIVICHUE MPE3CHTAIINEH

1.19

MPU BBITIOJTHEHUW YYE€OHBIX MPOEKTOB W HWCCIIEIOBAHHIMA
pacrpesiensaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUU C
MMOCTaBJIICHHBIMHU 3aJladaMu, CJICIUTH 3a BBIIIOJHECHUEM
IUIaHa OEWCTBUM, aJeKBAaTHO OILEHUBATh COOCTBEHHBIN

BKJIaz B ACATCIIBHOCTD I'pyHIIbl, BBICTpAUBATb
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8 KUIACC

Kon
NMPOBEPSIEMOT0

pe3yJbTarTa

1.1

1.2

KOMMYHHKAaTHBHOC BBaHMOHCﬁCTBHC, YUUTbBIBaA MHCHHC

OKPYXAIOIIUX

IIpoBepsieMble mpeaMeTHbIE Pe3yJbTaTbl OCBOCHMS
OCHOBHOI 00pa3oBaTeJibHOW NPOrpaMMbl OCHOBHOI'O

o01rero oopasoBanus
WCITOJIH30BATh TTOHITHS

pa3nyaTh SBJIICHHWS 110 OIMCAHUI0 MX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX

JaHHOC (1)I/IBI/IIICCKOC SABJICHHC

1.3

pacno3HaBaTh TMPOSBICHUE HM3YYCHHBIX (DU3UYECKUX
SBJICHUN B OKPY>KalOIlleM MUpPE, B TOM 4yucie puznueckue
ABJI€HUS B  NOpPUPOJAE, IMpPU  ITOM  NEPEBOIUTH
MpPaKTUYECKYI0  3aJadyy B Y4eOHYI0,  BBLACIATH
CYIIECTBEHHbIC  CBOMCTBAa (IMpU3HAKU) (DU3NUECKUX

SIBJIEHUU

1.4

1.5

ONKCHIBaTh H3YYEHHbIE CBOMCTBa Tel M (U3NYECKUE
ABJICHHS, HCIONb3ys (PU3MYECKHE BEJIUYUHBI, MPHU
ONMHMCAHUM TPABWIBHO TPAKTOBATH (PU3MUYECKHUI CMBICI
UCIOJIb3YEMBIX BEJIMYUH, OOO3HAUEHUS U EIAMHHULBI
bu3nUecKux BEJINYVH, HaxOJIUTh bopmybl,
CBSI3BIBAIOIME JIaHHYIO (PU3WYECKYI0 BEJIUYUHY C
JPYTUMHU BEJIMYMHAMU, CTPOUTH TIpaPUKU H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH

XapaKTepHu30BaTh CBOMCTBA Tel, (pU3MYECKUE SBICHUS U
IIPOLIECCHI, HCIOJIb3YyS HM3YYEHHBIE 3aKOHBI, IPH 3TOM

JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alHChIBAThH
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€TI0 MaTEMATUYCCKOC BBIPAKCHHC

1.6

OOBSICHATH (PU3HUECKUE TIPOIIECCHl M CBOMCTBA TN, B TOM
yucie W B KOHTEKCT€  CHTyallud  TPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-
CIIEZICTBEHHBIE CBSI3U, CTPOUTH OOBACHeHHEe u3 1 — 2
JOTHYECKHX IIAaroB C MOMOLIpI0 1 — 2 H3yYEHHBIX
CBOMCTBA (PM3NUYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIH

3dKOHOMCPHOCTH

1.7

1.8

pemaTh pacyéTHbIE 3a/1aud B 2 — 3 AEHCTBHS, UCIIONIb3YS
3aKOHbBI ¥ (GOpMYyJibl, CBSI3bIBaIOIIUE  (DU3UUYECKUE
BEJIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUS 3aJadyu
3alUChIBaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX JIJIsl pEIICHMs 3aJadyd, BbIOMpATh 3aKOHBI U
dbopmysbl, HEOOXOMUMBIE A €€ pellIeHUs, MPOBOJUTH
pacu€Thl W  CpaBHUBATh  IOJYYEHHOE  3HAYCHUE

(1)H3H“I€CKOﬁ BCINYMHBI C N3BCCTHBIMHN JaHHBIMHA

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PELIUTh MpPH
NOMOIIM (PU3NYECKUX METO/AOB, HCIOJb3Ysl OMNHCAHUE
MCCIIEIOBAHUS, BBIJENATH MPOBEPAEMOE NPEATIONOKEHUE,
OLICHUBATh  MPABWIBHOCTH  IIOPSAKA  IPOBEIACHUS

HCCIICIOBAHMS, AeJIaTh BHIBOIBI

1.9

1.10

MPOBOAUTL  ONBITBI 110  HAOMIOJACHUIO  (PU3MUECKUX
SBJICHUN WU (PU3MUECKUX CBOUCTB Te: (POPMYIMPOBATH
MPOBEPSIEMbIC MPEIIOIOKEHHS, COOUPATh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHUS, OMUCHIBATH XOJ1 OIBITA H

(bOopMyIHPOBATH BHIBOIBI

BBINIOJIHATE IPAMBIC HU3MCPCHUA C HCIIOJb30BAHUCM

aHAJIOTOBBIX MPUOOPOB W  JATUYUKOB  (PU3HUECKHUX
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BEJIMYMH, CPABHHUBATh PE3yJbTaThl U3MEPEHUN C YUETOM

SaﬂaHHOﬁ a0COJIFOTHOM IMOTPCHIHOCTHU

1.11

1.12

1.13

IIPOBOJUTE  HCCJIENOBAHHE  3aBUCUMOCTH  OJHOMU
(U3UYECKON BEIIMYMHBI OT JPYroil C HCIOIb30BaHUEM
IOPSAMBIX  W3MEPEHUM: IUIAaHUPOBATh  HCCIEAOBAaHMUE,
coOMpaTh YCTAaHOBKY M BBIINOJHATh WU3MEPEHUA, CIEHys
NOpEJIOKEHHOMY  TUIaHy, (DUKCHpPOBaTh  Pe3yJbTaThl
NOJIyYEHHOM 3aBUCHMOCTH B BHJE TaOMUIl U Tpa(uKOB,

A¢CJIaTh BBIBOJbBI IO PE3YJIbTaTaM UCCICAOBAHMNA

IMPOBOJNUTHL KOCBCHHLIC U3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCIINYHNH:
IUIAHUPOBATb U3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO
YCTAHOBKY, CJICOYA HpG,Z[HO)I(GHHOﬁ HHCTPYKIHUH, H

BBIYHCJIATH 3HAYCHUC BECIIMYMHBI

coOJII01aTh MpaBUila TEXHUKH 0€30MacHOCTU HpU padoTe

C J1abOpaTOpPHBIM 000PYTOBAHUEM

1.14

XapaKkTepu30BaTh IPUHLHUNBI  JEHUCTBUS  U3YYEHHBIX
NpUOOPOB M TEXHUYECKHX YCTPOMCTB C ONOpPOM Ha MX
OMMCAHMs, UCTOJb3ys 3HAHUS O CBOMCTBaxX (hM3HUECKHUX

SBJICHU U HEOOXOAUMbIe (PU3NYECKHUE 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTh IMPOCThIE TEXHUYECKHUE YCTPOWCTBA U
U3MEPUTEIbHBIE MPUOOPHI MO CXeMaM U CXEMaTUYHBIM
pUCYHKaM, COCTAaBIISAITb CXEMbl JJIEKTPUYECKHUX LIENel ¢
MOCJEAOBATENbHBIM W MAPAJJICIBHBIM  COEAUHEHHUEM
AJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUYECHHS FJIEMEHTOB

AJIEKTPUYECKUX LIeTEn

1.16

OPUBOJUTH MNpPUMEPHl  (HaXOAuTh HWHGOPMALUIO O
npUMepax) MPaKTHUYECKOTO HCIOJIb30BaHUS (U3UUECKUX

3HAHUH B IIOBCEIHEBHOW JKHU3HU I oOecreueHus
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Oe3zomacHocTH mNpu  oOpalieHud ¢ npubopaMu U
TEXHHYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 30POBBS H
COONIOIGHUS HOPM  DKOJIOTUYECKOTO TOBEACHUS B

OKpYyXarollen cpene

1.17

1.18

1.19

1.20

OCYIIECTBJISATh  MOUCK  HMHPOpMalUU  (PU3UYECKOTO
cojepkanusi B cetu HTepHET, HA OCHOBE MMEIOIINXCS
3HAHUW W TOyTEM  CPaBHEHUS  JIOTOJHUTEIbHBIX
MCTOYHUKOB BBIIETATh MH(MOPMAIINIO, KOTOpas SIBIISAETCS

MPOTUBOPEUYUBOUN HIIM MOKET ObITh HEAOCTOBEPHOM

UCIIOJIB30BaTh IMPU  BBINOJHEHUM Y4YEOHBIX 3aJaHHM
Hay4YHO-TIOIYJISIPHYIO JUTEPATYPY (puznyecKoro
COJICpKaHMsl, CIPABOYHBIE MAaTEpHaNIbl, PECYPCHI CETH
WuTepHer; BinageTb nOpuéMamMud  KOHCIEKTHUPOBAHUSA
TEKCTa, IMpeoOpa3oBaHus UHPOPMALMU U3  OJHOU

3HAKOBOW CHCTEMBI B APYTYIO

co37aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPATKHUE YCTHBIE
cooOmeHus, 0000mas uHGOPMAIMIO U3 HECKOJbKUX
UCTOYHUKOB (PU3UUECKOrO COJEp’KaHUS, B TOM YHUCIE
nyOJUYHO MPEACTaBIATh PE3YNbTaThl MPOEKTHOM WIH
UCCJIEI0BATENBCKON JIESITENIBHOCTH, MIPH 3TOM TI'PaMOTHO
WCIIOJIb30BaTh W3yYCHHBIM MOHSATUHHBIM ammapar Kypca

(U3HUKH, COMPOBOXKIATH BHICTYIJICHUE MPE3CHTALINEH

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHMIM
$u3NYECKUX TPOLECCOB pacIpenesTh OOS3aHHOCTH B
rpynmne B COOTBETCTBMU C IOCTaBJICHHBIMM 3aJayaMH,
CIEAUTh 3a  BBIIOJIHEHMEM IUIAHA  JCUCTBUM U
KOPPEKTUPOBATH ero, aZIeKBaTHO OLICHMBATh

COOCTBEHHbIH  BKJAJ B  JIEATEIBHOCTh  TPYMIIBI,
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9 KIIACC

Kon

MPOBEPSIEMOT0

pe3yJbTarTa

1.1

1.2

BLICTpaUBATh KOMMYHHKAaTUBHOC BSaHMOHCﬁCTBHe,

IMPOABJISAA TOTOBHOCTH pa3pCliaThb KOH(i)J'II/IKTI)I

IIpoBepsieMble mpeaMeTHbIE Pe3yJbTaTbl OCBOCHMS
OCHOBHOI 00pa3oBaTeJibHOW NPOrpaMMbl OCHOBHOI'O

o01rero oopasoBanus
WCITOJIH30BATh N3YUCHHBIC TTIOHSATHS

pa3nyaTh SBJICHHS 110 ONMCAHMI0 HMX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX

JaHHOC (1)I/IBI/IIICCKOC SABJICHHC

1.3

pacno3HaBaTh TMPOSBICHUE HM3YYCHHBIX (DU3UYECKUX
SBJICHUN B OKPY>KalOIlleM MUpPE, B TOM 4yucie puznueckue
ABJI€HUS B  NOpPUPOJAE, IMpPU  ITOM  NEPEBOIUTH
MpPaKTUYECKYI0  3a7adyy B Y4eOHYI0,  BBLICIATH
CYIIECTBEHHbIC  CBOMCTBa (IpU3HAKU) (DU3NUECKUX

SIBJIEHUU

1.4

1.5

ONKCHIBaTh H3YYECHHbIE CBOICTBAa Ten M (PU3HUYECKUE
ABJICHHS, HCIONb3ys (PU3MYECKHE BEJIUYUHBI, MPHU
ONMHMCAHUM TPABWIBHO TPAKTOBATH (PU3MUYECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIWYUH, OOO3HAYEHUS U EIUHULIBI
bu3nUecKux BEJINYVH, HaxOJIUTh bopmybl,
CBSI3BIBAIOIME JIaHHYIO (PU3WYECKYI0 BEJIUYUHY C
JPYTUMU BEJIMYMHAMU, CTPOUTH TIpapUKU H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH

XapaKTepHu30BaTh CBOMCTBA Tel, (pU3MYECKUE SBICHUS U
IIPOLIECCHI, HCMOJb3Yysl HW3YYEHHBIE 3aKOHBI, HPHU 3TOM

JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alHChIBAThH
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€TI0 MaTEMATUYCCKOC BBIPAKCHHC

1.6

OOBACHATH (PU3MUECKHUE MPOLIECCH U CBOWCTBA TEJ, B TOM
yycieé M B KOHTEKCTE  CUTyallMd  IMpPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-
CIIEICTBEHHBIE CBSA3HM, CTPOUTh OOBSICHEHHME M3 2 — 3
JOTUYECKUX IIAroB ¢ NOMOWIBI 2 — 3 H3yYEHHBIX
CBOMCTBA (PM3NUYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WU

3dKOHOMCPHOCTH

1.7

pemaTh pacu€THbIC 3aa4u (OMUPAIOIINECS Ha CUCTEMY U3
2 — 3 ypaBHEHHU}), HCHOJB3Yys 3aKOHBI U (HOPMYIIbI,
CBs3bIBaIONME (DU3UYECKHME BEIIMYMHBI: HA OCHOBE
aHalM3a YCIOBUS 3aJlauyd 3allUChIBaTh KPAaTKOE YCIIOBUE,
BBISIBIIATH HEIOCTAIONINE WM HM30BITOYHBIC JTaHHEIC,
BBIOMpPATh 3aKOHBI M (OpPMYJbl, HEOOXOAUMBIE IS
pemieHus,  TPOBOAWTH  pacuyéThl W OIICHHUBATh
PEATUCTUYHOCTh TOJIYYEHHOTO 3HA4YCHUS (HU3NUECKOM

BCIIMYUHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEUIUTh TMPU
nomoiy (U3NYECKUX METOJIOB, HCIOJb3Ysl OIMCaHUE
WCCJIEIOBaHUA, BBIACIATH MPOBEPSIEMOE MPEIAIOJI0KEHHE,
OLICHUBATh  TMPaBWIBHOCTh  MOPSAKA  MPOBEACHUS
UCCJIEIOBAaHUs, JieJlaTh  BBIBOJbI, HMHTEPIIPETUPOBATH

PE3yNIbTaThl HAOJIOICHNI 1 OITBITOB

1.9

MPOBOJUTH ONBITHI TO  HAOMIONCHUIO  (U3UUECKUX
SABJICHUHA UM (PU3HUYECKUX CBOWCTB TEJ: CAMOCTOSITENIbHO
coOupaTh  YCTaHOBKY W3  M30BITOYHOrO  Habopa
000pyZI0BaHUsI, ONTUCHIBAThH X0/ OMBITA M €r0 Pe3yJIbTaThl,

bhopMyIHpPOBaThH BEIBOIBI
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1.10

1.11

1.12

1.13

MPOBOJUTHL TP HEOOXOJUMOCTH  CEPUI0  IMPSMBIX
WU3MEPCHHM, OMpEesas CpeJIHEe 3HAUYCHHE H3MEPSICMOM
BenMIMHBI ((POKYCHOE pacCTOsTHUE COOMPAIOIICH JIMH3HBI),
00OCHOBBIBATH BBIOOD croco6a U3MEepEeHUs

(M3MEpPUTENHHOTO MPUOOPA)

MPOBOJIUTh HCCJICAOBAHUE 3aBUCUMOCTEH (DHM3UUECKUX
BEJIMYMH C HCIOJIb30BAHUEM MPSIMBIX H3MEPCHUM:
IJIAaHUPOBATHh UCCJIEIOBAHUE, CAMOCTOATEIHLHO COOMPATH
YCTAHOBKY, (DUKCUpPOBATH PE3YyJbTAaThl  MOJYYECHHOU
3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUJE TaOIMIIH
rpaduKoB,  JeNaTb  BBIBOJBI IO  pe3yJbTaram

HCCJIEIOBAHN

IMPOBOJNUTHL KOCBCHHLIC U3MCPCHUA (I)I/IBI/I‘ICCKI/IX BCINYHH:
IUIAHUPOBATb U3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO
YCTaHOBKY u BBIITOJIHATH HN3MCPCHU, ciaenysa
HpGI[J'IO)KGHHOﬁ HHCTPYKIHH, BBIYHCJIIATH 3HA4YCHHC
BCIIMYWHBI U aAHAJIM3UPOBATH ITOJYYCHHBIC PC3YJIbTAThI C

Y4E€TOM 3aJJaHHOU MOTPEIIHOCTH U3MEPEHUI

cOOJII01aTh MpaBUila TEXHUKH O€30MacHOCTU MpHU padoTe

C J1abOpaTOPHBIM 000PYIOBAHUEM

1.14

1.15

pasznuyaTh OCHOBHBIC MPU3HAKUA M3YYCHHBIX (PU3NYECKUX
MOJIeNIel: MaTepuaiabHas TOYKa, a0COJIOTHO TBEPOE
TEJIO, TOYEUHBI MCTOYHUK CBETA, JIy4, TOHKAs JIMH3Q,
IJIaHEeTapHasT MOJeNIb  aToMma, HYKJIOHHash MOJENb

aTOMHOTO siipa

XapaKkTepu30BaThb NPUHLMIBI  JACHUCTBUS  U3YUYCHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX

OInmrucaHusA, HUCIIOJIb3ysA 3HAHUA O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX
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SIBICHUM U HCO6XOI[I/IMBI€ (1)I/ISI/I‘I€CKI/IC 3aKOHOMECPHOCTHU

1.16

1.17

UCIIOJIB30BAaTh  CXEMbl W CXEMaTU4YHbIE  PUCYHKH
U3YYEHHBIX TEXHUYECKUX YCTPOWCTB, H3MEPUTEIBHBIX
NpUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPHU PEIICHUH
y4€OHO-IIPAKTUYECKUX 3a7ad, ONTHYECKUE CXEMBbI IS
IOCTPOCHU M300paKEHHH B IJIOCKOM 3€pKajle W

coOuparoniei IuH3e

NPUBOAUTh TPUMEPHl  (HAXOAWTHh HWH(MOpPMAIUIO O
IpuMepax) MPaKTUYSCKOrO0 MCMOJIb30BaHUS (PU3MUESCKUX
3HaHWH B TIOBCEIHEBHON JKM3HH MJIsI OOecCIeUeHUS
O0e3zomacHocTH Tmpu  oOpamieHuH C npubopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHCHUSI 310POBBS U
COOJIIOZICHUSI HOPM  JKOJIOTMYECKOTO  TOBEACHUS B

OKPY’KAIOIIEU CpeIe

1.18

OCYHIIECTBJIATh  MOUCK  HMH(pOpMauu  (PU3HUECKOTO
coaepkaHusi B ceTh VHTEpHET, CaMOCTOSTEIbHO
dbopmMynupysi TOMCKOBBIM  3ampoc, HAXOAUTh TMYTH
OTIpEJICIICHHs] IOCTOBEPHOCTH TMOJYYSHHOU HH(POpMalUu
Ha OCHOBE HUMEIONIUXCS 3HAHUW U JOMOJHUTEIbHBIX

HNCTOYHHNKOB

1.19

1.20

WCIIOJB30BaTh TMPU  BBIMOJHECHUH YYEOHBIX 3aJaHUM
HayYHO-TIOMYJISIPHYIO JUTEpaTypy (bU3UIECKOro
CoNepKaHMsI, CIPABOYHBIE MaTEpPHANbl, PECYPChI CETH
HNHtepHer, BIameTh nOpuéMaMH  KOHCIICKTHPOBAHHMS
TeKcTa, TmpeoOpazoBaHus uHPOpPMAIMA U3  OJIHOU

3HAKOBOM CHCTEMBI B IPYTYIO

co3aaBaThb COOCTBEHHBIC ITMCBMCHHBIC Hu YCTHEIC

COOOIICHNSI Ha OCHOBE HH(POpPMAIMU W3 HECKOJIbKUX
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UCTOYHUKOB  (DU3UYECKOTO  COJCp)KaHMs, IyOJMYHO
MPEJICTABIATh pe3yJIbTaThl MPOEKTHOM WIIH
HCCIIEIOBATENIbCKOW AEATEIBHOCTH, MPU 3TOM T'PaAMOTHO
WCIIOJB30BaTh  WM3YYCHHBIM  TOHSATUHHBIM  ammapar
U3ydaeMoro  pasfena (QU3NKH W CONPOBOXKIATH
BBICTYIUUICHHE TMpEe3eHTalueii ¢ y4éToM O0COOEHHOCTEH

ayaIuTOprun CBCPCTHUKOB

1.21

IpPU BBIMOJHEHUU YYEOHBIX MPOEKTOB W HCCIIEIOBAHMIMA
(dbU3MYECKUX TMPOIECCOB PACHPEACISITh 00S3aHHOCTH B
IpyIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJayaMu,
CJICIUTh 3a BBINOJHEHHEM INIaHA  JCUCTBHU H
KOPPEKTUPOBATh €ero, aJICKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJAJ B  JIEATEIBHOCTh  TPYIIIBI,
BBICTpaMBaTh  KOMMYHUKATHBHOE  B3aHWMO/ICUCTBUE,

IIPOABJIAA T'OTOBHOCTH pa3pCliaTb KOH(i)HI/IKTI)I
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HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon Kopn
IIpoBepsieMblie 31eMEHTBI CO/IEPKAHUA
pa3jesia  3JIeMEHTa
®U3UKA U EE POJIb B ITO3HAHUU OKPYKAIOIIETO
MUPA
duznka — Hayka O npupone. ABieHud
. MIPUPOJIBI. duznueckue SABJICHUSL:
' MEXaHUYECKHEe, TEIIOBbIE, DJIEKTPUYECKHUE,
MarHUTHbBIE, CBETOBBIE, 3BYKOBBIC
Puznueckue BEJINYUHBI. N3mepenue
. ¢usnueckux BenuurH. Ousznyeckue npudopsl.
' [lorpemHocTs M3MepeHUN. MexayHapoaHas
CUCTEMA €TMHUI]
EcTecTBEeHHOHAy4HBI ~ METOJ  IO3HAHUSL:
1 HaOJII0/IeHNEe, TTOCTAaHOBKAa HAy4YHOT'O BOMPOCA,
1.3 BBIIBIDKEHHE  THUIIOTE3, OKCIEPUMEHT IO
MPOBEPKE TUIIOTE3, 00BsACHEHHE
Ha0JII01aeEMOT0 SIBJICHUS
14 Onucanue (HU3NYECKUX SBJICHUM C MOMOIIBIO
' Mozenen
[IpakTrueckue paboOTHI:
H#H##Par###113MepenHne pacCTOSHUM.
s ###Par#H3mepenne 00bEMA KUIKOCTH U

TBEPIOIO TeJa.
#H##Par###0npeesieHue pa3MepoB MajlbIX TEJl.

###HPar##H#3mMepenne  TeMmmeparypel  NOpH
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IMOMOIIH XUAKOCTHOI'O TEPMOMETPA U JaTUHNKaA

TEeMITepaTypbl

ITEPBOHAYAJIbHBIE CBEIAEHIA O CTPOEHUU
BEIIECTBA

###Par#H#H#CTpoeHre BellecTBa: aTOMbl U
MOJICKYJIHI, ux pa3Mephl. OnbITHI,
2.1
JI0Ka3bIBAIOIIHE JTUCKPETHOE CTpOCHHE

BCIICCTBA

###Par### ]| BrmokeHue yactull Bemiecta. CBs3b
2.2 CKOPOCTH JBMDKEHHUS YACTHI[ C TeMIEpaTypoil.

bpoyHoBckoe nBrxeHue, muppysus

BzanmopeiicTBue YaCTHI] BEILICCTBA:
2.3
MPUTSHKECHUE U OTTAIKUBAHUE

#H##Par###ArperaTHble  COCTOSIHHSI BELIECTBA:
CTPOEHHE Ta30B, KHUJAKOCTEM U TBEPIABIX
54 (KkpucTamuyeckux) Teia. B3auMocBsi3b MEXIY
' CBOMCTBAMH BELIECTB B Pa3HbIX AarperaTHbIX
COCTOSIHUAX W HUX AaTOMHO-MOJIEKYJISIPHBIM

CTPOECHUEM
2.5 Oco00EHHOCTH arperaTHbIX COCTOSHUM BOIbI

[IpakTrueckue pabOTHI:

#H#Par###01eHka nuaMeTpa atoMa METOJI0OM
psnoB (¢ ucronb3oBaHueM pororpaduii).

2.6 ###HPar###OnbITEI 110 HAOIIOIEHUIO TEMJIOBOTO
paclIMpeHus ra3os.

H#H##Par##H#ONbBITH 110 00HAPYKEHUIO TCUCTBUS

CHJI MOJICKYJIIPHOT'O ITPUTAKCHUA
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JIBVDKEHWE U B3AMMOJIECTBUE TEJ

3.1

MexaHn4ecKoe JABHIKCHHC. PaBHOMepHOC u

HCPAaBHOMCPHOC ABHIKCHUC

3.2

#H##Par##H#Cropoctb. CpenHssl CKOPOCTh MPH
HEPAaBHOMEPHOM JBUXEHUU. Pacuér mytu u

BpPEMCHH OBUKCHUA

3.3

SIBnenue HWHEPIIUH. 3aKkoH WHEPIIUH.
B3aumoseiicTBre Tel Kak MPUYMHA U3MEHEHUS
CKOpPOCTH JIBMKEHHUs Ted. Macca kak Mepa

HHCPTHOCTH TCJIa

34

3.5

#H##Par#H##1 [110THOCTE BEIIECTBA. CBia3b
IJIOTHOCTH €  KOJMYECTBOM  MOJIEKYJ B

CANHUIIC 00BEMa BCIICCTBA

Cuia Kak XapakTepUCTHKa B3aUMOJICHCTBUS

TCI

3.6

3.7

Cuna ynpyroct u 3akoH ['yka. M3mepenue
CHJIBI C TIOMOIIBIO TUHAMOMETpPA

#H##Parf##H#5BneHne  TATOTEHUST W CHJIA
TsokecTd. ChJla TSHKECTH Ha JAPYruX IUIaHeTaxX.

Bec tena. HeBecomocTh

3.8

3.9

Cuna tpenusi. TpeHUE CKOJBXKEHUSI U TPEHUE
nokos. TpeHue B IpUpOJIe U TEXHUKE
H#H##Par##H##Cl0)keHue CWJI, HANpPaBJICHHBIX IO

OJIHOU IpsAMOMN. PaBHOEHCTBYOIIAS CHIT

3.10

[IpakTrueckue pabOTHI:
OmnpeneneHve  CKOPOCTH  PaBHOMEPHOTO

NBWOKEHUS (IIapuka B KUIKOCTH, MOICIH
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DIIEKTPUYECKOTO aBTOMOOWJISI M TaK Jaliee).
Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHHUS
Opycka wWiM IIapuka 1O  HAKJIOHHOM
MJIOCKOCTH. Omnpenenenue MJIOTHOCTHU
TBEpOoro Tema. OmbIThI, JTEMOHCTPUPYIOIINE
3aBUCHUMOCTh  pacTshDKeHHus  (medopMariumn)
NPY>KUHBI OT MPUIOKEHHON cuiibl. ONBITHI,
JEMOHCTPUPYIONTUE  3aBUCUMOCTh  CHJIBI
TPEHHSI CKOJIBKEHUS OT Beca Teja M Xapakrepa

COIIPUKACAIOIIUXCS TOBEPXHOCTEU

3.11

3.12

dusznueckue SBJICHUS B MpHUpoOAC: IIPUMCPLI
ABYOKCHUS C PA3JIMIHBIMUA CKOPOCTAMU B YKMBOM
1 HEXXHUBOU IIpuUpoac, IIGﬁCTBPIC CUJIbl TPCHUA B

pupoac U TCXHUKEC

TexHuyeckue  yCTpOWCTBA:  JUHAMOMET,

NOAIHUITHUKHU

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEM 1 TA30B

4.1

JlaBnenue TBEPAOTO Tena. CnocoOb1

YMCHBIICHUA U YBCIIMUCHUS OABJICHUSA

4.2

4.3

JaBnenue raza. 3aBUCUMOCTb JABJICHUS Ta3a
0T 00b€Ma, TeMIIepaTyphbl

[lepenaya naBiaeHWs TBEPABIMH  TEJaMH,
KUAKOCTAMU U ra3amu. 3akoH [Ilackans.

[TneBMaTHUyeCKrEe MaIlIUHBI

4.4

3aBUCHMOCTh  JABJICHHS  JKHIKOCTH  OT
rnyOuHbl.  ['mapocTaThueckwii  mapajokc.
CooOmatomuecs cocyabl. [ uapaBimrueckue
MEXaHHU3MbI
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4.5

4.6

Atmocdepa 3emau u atmMocdhepHOe JTaBIICHUE.
[TpuauHel CYIIIECTBOBAHHSI BO3IYIITHON
obomoukn  3emnu. Onbir  Toppuuemnu.
3aBUCUMOCTh aTMOC(EpHOro JaBJICHUS OT

BBICOTHI HaJl YPOBHEM MODSI
N3mepenne aTMocepHOoro TaBIICHHUS.
[Tpubopsr 111  u3MepeHuss aTMochepHOro

JaBJICHUA

4.7

4.8

4.9

JelicTBuE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B
HUX Teno. BreITankuparomas (apXuMenoBa)

cuia. 3akoH Apxumena
ILmaBanue Ten. Bo3myxoruiaBanue

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE
OoT 00bEMa MOTPYKEHHON B KUAKOCTh YacTH
tena. OnpeneneHue BBITAIKUABAIOIIEH CHUJIBI,
JNEUCTBYIOIIEM Ha TEJO, TMOIPYKEHHOE B
JKUJIKOCTb. [IpoBepka HE3aBUCUMOCTH
BBITAJKUBAIONICH CHJIbI, JCHUCTBYIOIIEH Ha
TEJIO B >XUJKOCTH, OT MacChl Tejia. ONbITHI,
JIEMOHCTPUPYIOLINE 3aBUCUMOCTb
BBITAJKUBAIOIICH CHJIbI, JCHCTBYIOIIEH Ha
TEJO B KUAKOCTH, OT 00bEMA MOrpYyKEHHOU B
JKUJIKOCTh 4YaCTH Tella M OT IUIOTHOCTH
xujakoctu. KoHCTpynpoBaHue apeomerpa Wiu
KOHCTPYUPOBAHUE JIOJIKM U ONpPEICICHHE €€

rpy30M0AbEMHOCTH

4.10

duznyeckue SBJICHUS B npuponc: BIIMAHHC
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aTMOC(EpHOro JaBJCHUS HA KUBOW OpraHu3M,

IIJIaBaHHUE PHIO

4.11

TexHuueckue yCTpOMCTBA: COOOIIAIOIIHECS
COCY/IbI, YCTPOMCTBO BOJIONIPOBO/JIA,
TUIPABINYECKUNA TTPEcC, MAaHOMETp, OapoMeTp,

BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTD, DHEPI' 1A

5.1 Mexanudeckas pabora
5.2 Mexanunyeckas MOIIHOCTb
[IpocTeie  MexaHuU3Mbl:  pplyar,  OJIOK,
5.3 HAKJIOHHAs IIOCKOCTh. [IpaBuino paBHOBecHs
pblyara
[IpumeHeHre mpaBuia paBHOBECHS phluara K
54
0JIOKY
«3o050Toe mpaBuiIo» MexaHuku. Koapduument
5.5 MOJIE3HOTO JIEUCTBUS MeXaHu3MoOB. IIpocTbie
MEXaHU3MBbI B OBITY U TEXHUKE
[loTeHnmanbpHas SHEPTUU Tella, MOAHATOrO Hal
5.6
3eMnén
5.7 Kunernueckas sHeprus
[TomHass MexaHW4yeckass SHEpPrus.  3aKOH
5.8 U3MEHEHUS! M COXPAaHEHUS MEXaHUYEeCKOMN
HEPIUn
[IpakTrueckue pabOTHI:
59 ###Par###Onpenenenre padoThl CUITbI TPEHUS

[P PAaBHOMEPHOM JBHXKEHHHM Tejla IO

TOPU30HTAIBHOM NOBepxHOCTH. MccnenoBanue
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YCJIOBUM paBHOBeECUsl pbluara. I3mepenue
KIIJI HakioHHOW IUIOCKOCTU. M3ydeHue

3daKOHa COXPaHCHUS MEXaHUYEeCKOM 9HCPIrun

@u3n4ecKrue SBICHUS B NPUPOJIE: pblYaru B

5.10
TEeJIE YeIoBeKa
TexHuueckre yCTpouCTBa: pbluar, MOABUKHBIN
5.11 51 HEIOIBU>KHBIN OJ10KH, HaKJIOHHAs
MJIOCKOCTh, MTPOCTHIE MEXAHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31eMEHTBI CO/IEPKAHUSA
pa3xena  3JeMeHTa
TEITJIOBBIE ABJIEHUA
OcHoBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOM TEOpUHM CTPOCHHSI BEIIECTBA.
6.1 Macca u pasMepel  Mojekyd.  OmbITHI,
MOATBEPKIAIONINE  OCHOBHBIC  TOJIOKECHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Mopnenu TBEPAOTO, XKUAKOTO W Ta3000pa3HOTO
6.2 COCTOSIHMM BemecTBa. Kpucrammueckue u
6 aMmopdHbIe Tena
OOBsiICHEHHE CBOWMCTB Ta30B, KHUAKOCTCH U
6.3 TBEPIBIX TEJI HA  OCHOBE  IOJIOKCHUM
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.4 CmauuBaHUE U KalUJUISIPHBIC SIBJICHUS
6.5 TenoBoe pacilIMpeHue u cxaTue
6.6 Temneparypa. CBsi3b  TeMmepatypbl €O

CKOPOCTLIO TCIIJIIOBOT'O ABHMXKCHHS YaCTHUIL
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Buytpennsis sHeprus. CrnocoObl H3MEHEHHUS

6.7 BHYTPEHHEW DSHEpruu: Teruionepenada U

COBepIIIeHHE PAOOTHI

Buasl Temonepenaun:  TEIONPOBOIHOCTD,
6.8

KOHBEKIIHS, U3JTyUCHUE

KommgecTBo TETUIOTHI. VY nenpHast
6.9 )

TEIUIOEMKOCTD BEIIIECTBA

TenmooOMEH ©  TEIUIOBOE  paBHOBECHE.
6.10

VYpaBHeHUE TEIIOBOTO OanaHca

[InaBrneHure U OTBEp/IEBaHUE KPUCTATIMUECKUX
6.11

BEIICCTB. Y ACbHAs TEIJIOTA IIJIABJICHUS

[Tapoobpa3zoBanue u KoHAcHcaus. Mcnapenue.

Kunenmne. VY neapHas TeIJIOTa
6.12

napooOpa3zoBaHus. 3aBUCUMOCTh TeMIIEpaTyphl

KHIICHUS OT aTMOC(EPHOTo TaBiIeHUS
6.13 BnaxnocTh BO31yXxa

OHeprusi  TOILUIMBA.  YJAedbHas  TEIUIOTa
6.14

CrOpaHus

[IpuHuunel  pabOThl TEIUIOBBIX JABUTaTeNEel
6.15 KIIJ TtemmoBoro  aBurarens.  TeIUIOBbIE

JIBUTATEIIN U 3alllUTa OKPYKaIOIIeH CpeIbl

3aKOH COXpaHEHMS W MPEBpaIlCHUs] SHEPTUM B
6.16

TEIUIOBBIX Mpolieccax

[IpakTruueckue pabOTHI:

###Par###OnbITEl IO 00HAPY)KCHUIO JIEHCTBUS
6.17

CHJI MOJICKYJIIPHOT'O ITPUTSAKCHUA.

#HH#HPar##H#OnbITEI 1o BBIPAIIIMBAHUIO
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KPUCTAJJIOB IMOBAPEHHOM COJIM WJIU caxapa.
#H##Par###OnbITel 10 HAOIIOACHUIO TEILIOBOT'O
pacuIMpeHus ra3oB, JKUAKOCTEN U TBEP/IBIX TEIL.
##H#Par##H##0npeneeHue NaBJICHUS BO3/lyXa B
OaJJIoHe HITTpUIIA.

H#H##HPar###ONBbITHI, JEMOHCTPUPYIOLIHE
3aBHCHUMOCTH JaBJICHUS BO3/IyXa OT ero o0béma
Y HarpeBaHMs WM OXJIaXKICHUSI.
##H#Par###lIpoBepka  TMIOTE3bl  JUHEWUHOMN
3aBUCUMOCTH JJIMHBI CTOJOMKA >KHJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
#H##Par#t##Ha0monenue U3MEHECHUS
BHYTPEHHEW »SHEpruM Tejaa B pe3ysbTaTe
Teronepeaayn ¥ paboThl BHEITHUX CHJI.
###HPart##ccnenoBanue SIBJICHUSA
TEIUI000MEHa MpPHU CMEIIMBAHUM XOJIOAHOW U
ropstuer BOJIBL.

#H##Par###0npeneieHue KOJIN4eCcTBa TEIIOTHI,
MOJIy4eHHOTO BOJOM TMpU TEIIOOOMEHE ¢

HarpC€TbiM MCTAJUIMYCCKUM TUJIUHIPOM.

#H##Par###0OnpeneneHue YAEIbHOU
TENJI0EMKOCTH BELLECTBA.
#H##Par##H##lccnienoBanne nporecca
HCITapEHHUS.

###Par###Onpenenenue OTHOCHUTEJIbHOM

BJIQYKHOCTH BO3/IyXa.
##H#Par##H#OnpeneneHue  yneidbHOW TEIIOThI

IJIaBJICHUA JIbAA.
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6.18

6.19

dusznyeckue SABJICHHUA B IIpHUPOJL:
IMOBCPXHOCTHOC HATHKCHUC W KAIIWIJIIPHBIC
SABJICHUA B IPUPOAC, KPUCTAJIBI B IIPHUPOIC,
H3JIYYCHHUC COJIHHa, 3aMCP3aHUC BOI[OéMOB,

MOpcKue Opu3bl; 00pa3zoBaHUE POCHI, TYMaHa,

WHes, CHera.
TexHnueckue YCTPOUCTBA: KaluJuIsAphl,
IIPUMEPHI UCIIOJIB30BaHUs KpPHUCTAJIOB,
YKAJIKOCTHBIN TEPMOMETP, TATYUK

TEMIIEPATYpbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPBI, TCUXPOMETP, NapoBas

TypOUWHa, ABUTaTENIb BHYTPEHHETO CrOPAHUSL.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWUA

7.1

OnekTpu3anms Tel. /[[Ba poaa 3IEKTpUYECKUX

3apsioB

7.2

B3auMoneiicTBre  3apsDKEHHBIX — Tel.  3aKOH
Kynona (3aBUCHMOCTH CHJIbI B3aUMOCHCTBUS
3apSDKCHHBIX TEJN OT BEJMYMHBI 3apSAI0B U

PACCTOSIHUSI MKy TE€JIaMH )

7.3

DnexTpudeckoe IoJIe. Hanpsox€anocts
AIEKTPUYECKOTO TIOJIA. [TprHIMD
CYNEpIIO3UIIMA  DJIEKTPUYECKUX ToJied  (Ha

Ka4eCTBEHHOM YPOBHE)

7.4

Hocuremn DIEKTPUYCCKUX 3apsa0B.
DIeMEeHTapHbIN JJIEKTPUYECKUN 3apsm.

Crpoenue aroma. [IpoBOJHUKY U AUIEKTPUKH

7.5

3aKoH COXpaHCHHU:A SJICKTPHUICCKOI'O 3apsaia

7.6

DNEeKTpUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS
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QJICKTPUICCKOT'O TOKaA. Hcrounukn

IIOCTOAHHOI'O TOKa

I[eﬁCTBHH QJICKTPUYICCKOI'O TOKa (TGHJIOBOG,

7.7 XUMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUI TOK
B )KUJIKOCTSIX U razax
. DJIeKTpruYecKast LICIIb. Cuna TOKa.
. DIEKTPUUECKOE HAIPSKEHHE
9 ComnpoTuBiieHHE  MPOBOJHUKA. Y JEIbHOE
' COIIPOTUBIICHUE BEIIECTBA
7.10 3akoH OMa U1l ydacTKa 1enu
11 ITocnenoBaTenbHOE u MapaJLIETbHOE
' COCJIMHECHUE MPOBOJHUKOB
PaGora M MOIMHOCTH 3JIEKTPUUYECKOrO TOKA.
7.12
3akoH J[xoynsa — Jlenna
DneKTpuYecKue  Lenu U [NOTpeOuTenn
7.13 ANeKTpuueckoil sHeprun B ObITy. Kopotkoe
3aMbIKaHHUE
ITocTositHHBIE MAarHUTHI. B3aumoneiictBue
7.14
TTOCTOSTHHBIX MarHUTOB
MarauTHoe 1oJjie. MarHuTHoe mojie 3eMJIM U
7.15
€ro 3Ha4YeHHUE IS )KM3HU Ha 3eMIie
OneIT Opcrena. MaruutHoe oJie
7.16 AJIEKTPUYECKOTO TOKA. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE
JlecTBME MAarHUTHOIO IOJISI HA IPOBOJHUK C
1.17 TOKOM. DJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA.

Hcnonbs3oBaHue AIEKTPOIBUTATEIICH B
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TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18

OmnbiTel @apajnes. SABneHUE IEKTPOMArHUTHON

nHaykuuu. [Tpasuio Jlenna

7.19

Onektporenepatop. CnocoObl  MOJTy4YeHUS
ANEKTPUYECKON SHEPruu. DJNEKTPOCTAHIIMU Ha

BO300HOBJIIEMBIX HCTOUYHHUKAX OHCPIUHU

7.20

[IpakTrueckue paboOTHI:

OneITEl 10 HAONIOACHHWIO JJICKTPHU3AIUUA TEJ
MHIYKIHAEN U TIPU CONTPUKOCHOBEHHUH.
HccnenoBanne NEUCTBUS 3JEKTPUYECKOTO IOJIA
HAa MPOBOJHUKU U JUIJIEKTPUKH.

COopka u mpoBepka padOTHI AIIEKTPUUECKOU
LIENH ITIOCTOSIHHOTO TOKA.

N3Mepenune u peryampoBaHue CHIIbI TOKA.
H3mepenue u peryampoBaHue HaNPSIKEHUS.
HccnemoBanne  3aBUCMMOCTH  CHJIBI  TOKa,
UIYIIETO 4Yepe3 pPE3UCTOpP, OT COMPOTUBIICHUS
pPE3UCTOPa U HAIIPSKEHUS HA PE3UCTOPE.
OnbITl, JAEMOHCTPUPYIOIIUME  3aBUCHUMOCTH
AJIEKTPUYECKOTO CONPOTHUBIICHHS IPOBOJIHUKA
OT €ro JUIMHBI, TUIOIIAIA TONIEPEYHOrO CEUCHUS
Y MaTepuaa.

IIpoBepka mpaBuia CIOXEHUS HaIpPsKECHUN
MpU  TOCJICAOBATEIBHOM COCIUHEHUHU JIBYX
pesuctopos. [IpoBepka nmpaBuna sl CUIIBI TOKA
[P TAPAJUICTBHOM COEIUHEHUHU PE3UCTOPOB.
Omnpenenenue pabOThI DJIEKTPUYECKOTO TOKA,

uayniero 4epe3  pesucrop.  OmnpeneneHue
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7.21

7.22

MOUIHOCTH JIEKTPUYECKOTO TOKA, BBIAECISIEMOMN
Ha pe3ucrope. HccienoBanue 3aBUCUMOCTH
CUJIbl TOKa, HUAYIIETO Yepe3 JIaMIOYKy, OT
HanpsbkeHus: Ha Heil. Omnpenenenne KITJ
HarpeBarend.  VccinepoBanHue — MarHUTHOTO
B3aMMOJICHCTBUSL ~ IOCTOSIHHBIX ~ MarHUTOB.
N3ydyeHne MarHuTHOrO TMOJsA TMOCTOSHHBIX
MAarHuTOB MPU UX OOBEIUHEHUU U PA3JCICHUMU.
HccnenoBanne NeCTBUA 3JIEKTPUUECKOTO TOKA
Ha MarHUTHYO CTpEJIKY. OnbITHI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHUJIBI
B3aMMO/JICHCTBUS KaTYIIKA C TOKOM U MarHuTa
OT CHJIbI TOKA W HANPAaBJICHUSI TOKA B KaTYIIKE.
N3yueHne nOelcTBUS MarHUTHOTO TIOJSL Ha
MpPOBOAHUK ¢ TOKOM. KoHcTpyupoBaHue u
M3YyUYCHUE paboThI AIEKTPOABUTATEIIS.
N3mepenue KII/I BJICKTPOJIBUTATEIILHOU
yCTaHOBKHU. OMBITHI 10 UCCIICIOBAHUIO SBJICHUS
AJIEKTPOMArHUTHOM WHAYKIUU: HCCIICIOBAHUE
W3MEHEHHII ~ 3HAYEHWs U HaIpaBJICHUS

WHIYKIHOHHOTO TOKa

dusnueckue SIBJICHUS B MIPUPOJIE:
JIEKTPUUECKUE  sBJICHUST B aTtMocdepe,
AIEKTPUYECTBO YKUBBIX OpraHu3MOB,
MarHuTHOE 1oJjie 3emiid, pend moiarcoB, poib
MarHdTHOTO TIOJISL JJIsl KU3HM Ha 3eMile,

MMOJIAPpHOC CHAHUC

TexHnyeckue  ycTpoMcTBa:  3JIEKTPOCKOIL,
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amrepMeTp, BOJBTMETP, PEOCTaT, CUETIUK
DIIEKTPUICCKON SHEpTHH,
AIIEKTPOOCBETUTEIIBHBIE IpuOOpHI,
HarpeBaTesIbHbIC JICKTPONPUOOPHI (TIPUMEPHI),
AIIEKTPUYECKHUE peIOXPaHUTEIH,
DJIGKTPOMArHUT, AJIEKTPOJIBUTATEITb

IMIOCTOAHHOTO TOKA4, I'CHCPATOP IIOCTOAHHOIO

TOKa
9 KUJIACC
Kon Kon
[IpoBepsieMbie 2JIEMEHTBI COACPKAHUS
paszaena AJIEMEHTAa
MEXAHNWYECKUE ABJIEHUA
o1 Mexannueckoe ABmKeHHWe. MarepuanbHas
' touka. Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKECHHUS
8.3 PaBHOMEpHOE TPAMONMHENHOE JBUKEHHE
###Par###HepaBHOMEDHOE  NPAMOJIMHEWHOE
8.4 nBmxeHne. CpenHsis 1 MTHOBEHHAs CKOPOCTh
9 TeJa TP HEPAaBHOMEPHOM JIBHXKCHUU
o5 YckopeHnue. PaBHOyCKOpEHHOE
. NPSIMOJIMHEWHOE JIBHKCHUE
###HPar###CBoOOIHOE MaJicHueE. OIIBITBI
8.6
lamunes
H#H##Par###PaBHOMepHOE JIBUKEHUE o
- OKpyXHOCTH. [lepron u dactora oOpalieHusl.
. JIuneinas 51 yrioBas CKOPOCTH.
LlenTpOCTpEMUTENBHOE YCKOPEHUE
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8.8

[TepBbiit 3akoH HproTOHA

8.9 Bropoii 3akoH Herotona
8.10 Tpetnii 3akoH HeroToHa
8.11 HiH#Par##H# ] [puHIMDI CYNIepIIO3ULIUN CUTT
8.12 Cuna ynpyroctu. 3akoH ['yka
##H#Par###Cuna  TpeHua:  cwia  TpEHUs
8.13 CKOJIb)KEHHUSI, CHJIa TPEHHUS TIOKOsA, JPYTue
BU/JIbI TPEHUS
#H##Par###Cuna TSKECTH U 3aKOH BCEMUPHOTO
14 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaeHUS
JIBmxenne manetr BOkpyr Connuna. Ileppas
8.15 KOCMHUYECKass CKOpocTb. HeBecoMocth u
Meperpy3Kku
PaBHOBecue MaTepuaibHOU TOYKH.
510 AGCOIIOTHO TBEPAOE TETIO
###Par###PaBHoBecue  TBEPAOTO Tela ¢
8.17 3aKpEIUVIEHHOW OCBhIO  BpamieHus. MomeHT
cunsl. LleHTp TshkecTn
Nmnynec  Ttema.  M3MmeHeHue  mmIyJibca.
518 Nmnynbe cuitbl
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 HHH#Par###PeakTUBHOE IBUKEHUE
8.21 MexaHnueckas paboTa ¥ MOIITHOCTh
PaGota cunm TsbkecTH, YOPYrocTH, TPEHUS.
522 CBs13b SHEPTUH U PaOOTHI
893 [ToTeHumanbHast YHEPTUsl Tea, MOJHITOTO HAJl

MOBEPXHOCTHIO 3EMITU
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8.24

[ToTeHmanbHas JHEPrUst CKATOU MPY>KUHbI

8.25

###Par###Kunernueckas sHeprusi. Teopema o

KHUHETUYECKOMN OHCPIUHU

8.26

8.27

#H##Par###3aKOH COXpaHEHUS MEXaHWYECKOU

SHEPrun

[IpakTrueckue paboOTHI:

OnpeneneHne cpeqHER CKOPOCTH CKOJIbKECHHUS
Opycka WU JBIKEHUS IIapHKa M0 HAKIOHHOU
miockocTH. OrmpenesieHne YCKOpPEeHHs Tena
OpU  PaBHOYCKOPEHHOM  JIBIDKEHMHM  IIO
HaKJIOHHOW INIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU
OpU  PAaBHOYCKOPEHHOM  JBW)KEHMH  0e3
HAYJILHON CKOPOCTH.

IIpoBepka TUIOTE3BI: ecin pu
PAaBHOYCKOPEHHOM JIBM)KEHUM 0€3 HadaJbHOU
CKOPOCTU MYTH OTHOCATCS KAaK pAJl HEUETHBIX
YUCEJI, TO COOTBETCTBYIOIIME IPOMEXKYTKH
BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH  CUJIBI  TPEHMS
CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO JaBJICHMUS.
Onpenenenne ko3 puimenTa TpEHUs
CKOJIbXKEHUS. Onpenenenue KECTKOCTH
npyxuHbl. OnpeneneHue paboThl CUIIBI TPEHUS
OpyU PAaBHOMEPHOM JBWKEHUM Tela IO
TOPU30HTAJIBHON TMOBepXHOCTU. OmnpeneneHue
paboThI CUJIBI YIPYTOCTHU MPU MOABEME Tpy3a C

HCIIOJIBb30BaHHUECM HCTIOABHXKHOI'O n
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IIOABUIKHOI'O 0JI0KOB

duszndeckue SBJICHUSI B npupoac: NpuJInBbI U

OTJIUBEI, JABHXKCHHUC IIJ1aHCT ConHeyHoM

528 CUCTEMBI, PEAKTUBHOE JIBDKCHHE IKUBBIX
OpraHU3MOB
TexHuueckue yCTpONCTBA: CIHMJIOMETP,
8.29 JTATYUKH IIOJIOXKEHHS], paccTosiHusL U

YCKOPEHUSI, PAKETHI

MEXAHNYECKUE KOJIEGAHUA U BOJIHbBI

KonebarenbHoe JBI>KCHUE. OcHOBHBIE
9.1 XapaKTEPUCTUKHU KOJCOaHUI: IEPHO/I, HaCTOTa,
aMIUTATYa

MaremaTiyeckuii U TPYKUHHBIM MasTHUKH.
9.2 [IpeBpamieHue 3HEpruu Npu KosedaTeIbHOM

JABHUKXCHHNU

3aryxarrmue  kKoiieOaHus.  BeIHyXJIeHHBIS

> Kosebanus. Pezonanc
Mexannueckue BOJIHBI. CaolicTBa
MEXaHW4YecKux  BoJIH.  [IpomonbHble U
9.4 IIOIIEpEYHbIEC BOIHBI. JIJIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHn4eCKHUe BOJHBI B
TBEPJIOM TEJIE, CCHCMUYECKHUE BOJIHBI
3ByK. ['poMKOCTh U BhiCcOTa 3ByKa. OTpakeHue
9.5
3ByKa
9.6 NHudpa3Byk u ynpTpa3Byk
07 [IpakTuueckue pabOTHI:

Ornpenenenre 4acToThl U MEpHoJia KojaeOaHui
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MaTEMaTUYECKOr0 MassTHHUKA.
OmnpeneneHre 4acTOThl U MepUoja KoJeOaHuit
MPY>KUHHOTO MasiTHUKA

Uccnenosanue 3aBUCUMOCTH nepuoja
KoJIeOaHWIM TOJABEINIEHHOTO0 K HHUTH Tpy3a OT
JUIMHBL HUTH. VccrnenoBanue 3aBUCUMOCTH
nepuojia KoJjeOaHuil MNpyXKMHHOTO MasiTHUKA
oT Mmaccel rpysa. IIpoBepka He3aBUCUMOCTH
nepuoja KojiebaHUM rpysa, MOABEHICHHOTO K
HUTH, OT MACCHI IPy3a U KECTKOCTH MPY>KUHBI.
N3mepeHne yckopeHusi CBOOOAHOTO NafeHUs
®u3nvecKkue SIBJICHUS B MPUPOJIC: BOCIPUSITHE

9.8 3BYKOB JKNBOTHBIMH, 3CMIICTPACCHUC,

CEICMUYECKHE BOJIHBI, IlyHAMH, 3XO

TexHuueckue YCTPOUCTBA: 9XO0JIOT,
9.9 UCIIOJIb30BAaHUE  YJIbTpPa3Byka B OBITY W
TEXHUKE

10

SJIEKTPOMATHUTHOE I1IOJIE 1 9JIEKTPOMAI'HUTHBIE
BOJIHBI

0.1 DNEeKTPOMarHuTHOE MoJie. DIEKTPOMAarHUTHBIE
' BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [ITkaya 3JIEeKTPOMAarHUTHBIX BOJIH
103 DJeKTpoMarHuTHas npuponaa csera. CKOpocTh
' cBeTa. BoIHOBBIE CBOMCTBA CBETA
[IpakTuueckue pabOTHI:
10.4 N3ydenune cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIIBHOTO TenedoHa
10.5 dusnueckue SIBJICHU S B MIPUPOLE:
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OHMOJIOrNYECKOE IEWCTBUE BUJIMOTO,

yJIbTPaduoIETOBOrO U PEHTI€HOBCKOIO

W3Iy4YCHUN
106 TexHuyecknue YCTpOMCTBA:  MCIIOJIb30BAHUE
. AIIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBS3U
CBETOBBIE ABJIEHUA
11.1 JIyueBast moaenb cBera. ICTOUHUKM cBETa
11.2 [IpsiMmonuHetHOE pacpoOCTpaHEHUE CBETA
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
11.3
OTPAKEHUS CBETA
114 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS
' ceeta. [lolHOE BHYTpEHHEE OTPaXKEHUE CBETA
11.5 JIunza. Xon nydeit B JIMH3E
116 Onrtuueckas cucrema dboToanmnapara,
' MUKPOCKOTIA U TEJIECKOIa
11 117 I'ma3 kak ontuueckas cucreMa. bimM3opykocThb
' U JaTbHO30PKOCTh
Paznoxenue Genoro ceera B crekTp. OMBITHI
11.8 Hprorona. CnoxeHne CHEKTpajJbHBIX IBETOB.
Jucnepcus cBera
[IpakTuueckue pabOTHI:
###Par###lccnenoBanie 3aBUCUMOCTH  yriia
OTPaKEHUSI CBETOBOTO JIy4ya OT yrJja MajeHus.
11.9 H#H##Par##3yuenue XapaKTEPUCTUK

M300paxKeHus MpeIMeTa B TIIOCKOM 3€pKajie.
###Par###lccrnienoBanie  3aBUCUMOCTH  yIJia

IMpCIOMJICHUA  CBCTOBOIO Jiyda OT yIJia
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naZieHus] Ha TPAHUILE «BO3AYX — CTEKIIO».
###Par####l lonydyeHue HM300paKeHUI C
MIOMOIIBI0 COOMPAIOIIEH JIMH3HI.
#H#HPar##HOnpenencHue dboxycHOro
PacCTOSIHUS M ONITUYECKON CHIIBI COOMparoIieit
JIMH3BI.

#H#H#HPar###0nbITel IO pa3ioXkeHuto O0enoro
CBETa B CIIEKTP.

#H##HPar###ONbITBI MO0  BOCIHPUATHUIO  1IBETA
NpEeAMETOB NpH WX HAONIOACHHH 4Yepes

LBETOBbIE (DUIIBTPHI

duznyeckue SBICHUS B MMpHUpoJaAC: 3aTMCHHA

COJIHI_Ia )51 HYHBI, OBCTa TCJII, OITHUYCCKHC

H-10 sBieHUs B atMocdepe (uBeT Heba, pedpakius,

paayra, MUpax)

TexHuyeckne yCTpOMCTBA: OYKH, MEPUCKOIL,
HA ¢doToamnmapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA

Onwitel Pesepdopna u miianerapHas MOJENb
t2d aroma. Moaens aroma bopa

Hcnyckanve W TOIJOIIEHHE CBETa aTOMOM.
122 KBanTel. JInnenuaTsie CIEKTPBI

12 PaguoakTuBHOCTh. Anbda, OeTa- W Tamma-

12 U3ITy4YEHUS

Crpoenue atomHoro siapa. Hyknonnast Mmojenb
124 aTOMHOTO s1pa. M3oTorsl
s PagnoakTuBHBIE  NpEBpaILECHUS. ITepuon

Imojrypaciiazia arTOMHBIX AJCP
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SnepHble peakuuu. 3aKOHbI COXpaHEHUSs

120 3apsiI0OBOrO ¥ MacCOBOTO YHCEI
DHeprus CB3U aTOMHBIX Azep. CBA3b Macchl U

12.7
SHEPrun
Peakuuu cunrtesa u nenenus suep. MctouHuku

12.8
sHepruu CoJHIa U 3BE31
Snepnas SHEPTETUKA. [encrBue

12.9 PAaaMOAKTUBHBIX  M3JIydCHUM HA  JKHBBIC
OpraHU3MBbI
[IpakTuueckue paboOTHI:

HaGnroneHue  CHJIOMIHBIX W JTUHEHYATBIX
CHEKTPOB U3ITyYEHHUS.

12.10 HccnenoBanue TpPEKOB: HM3MEPEHUE DHEPTUU
YacTULIBI [0  TOPMO3HOMY  IyTH (1O
doTorpadusam).

N3mepenue pagnoakTuBHOro (hoHa

dusnyeckue SIBJICHUS B IIPUPOJE:
€CTECTBEHHBIN paaoOaKTUBHBIN ¢on,
KOCMUYECKHE Ty4H, pPagOaKTUBHOE

12.11 _
U3JIy4YECHHE MPUPOJHBIX MUHEPAIOB, IEUCTBHUE
PaAMOAKTUBHBIX UW3JyYEHH Ha OpraHu3M
YeJI0BeKa
TexHudeckrue  yCTPOWCTBA:  CIIEKTPOCKOII,

12.12 VH]INBU1yaJIbHBIN TIO3UMETP, Kamepa
Busnbcona
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IMMPOBEPSIEMBIE HA OI'D 10 ®U3UKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MNPOI'PAMMBbI OCHOBHOI'O OBLIET'O OBPA30OBAHUSA
IIpoBepsiembIe TpedoBaHusl K npeaMeTHBIM
fon pe3yJbTatamM 0a30BOro YpOBHSI OCBOEHHSI OCHOBHOIi
MPOBEPAEMOro

o0pa3oBaTeibHO NPOrpaMMbl OCHOBHOIO 00IIEro
TpeOOBaHUS

oOpa3zoBanus Ha ocHoBe PT'OC

[Tonnmanue ponu (U3NKKM B HAYYHOHW KapTUHE MUDPA;
COPMUPOBAHHOCTh ~ 0a30BBIX  MPEACTABIEHUH O
3aKOHOMEpPHOM CBA3M W TIO3HABAEMOCTU  SIBIICHUM
OpUPOJBI, O POJM IKCIEPUMEHTa B  (U3UKE, O
cucremMooOpa3ymoomeid poid  (QU3MKA B Pa3BUTUHU
1 €CTECTBEHHBIX HAayK, TEXHUKA U TEXHOJOruu, 00
HBOJIIOLIMM (PU3UYECKUX 3HAHUM M UX POJIM B IEJIOCTHOM
€CTECTBEHHOHAyYHOW  KapTHHE MHpa, O  BKJIaJAe
POCCHICKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSCHEHHE IPOLECCOB OKPYXKAIOIIET0 MUpA,

Pa3BUTUC TCXHUKHU U TEXHOJIOT UM

3HaHUg O BHJAX Marepud (BEHIECTBO U TIOJIE), O
JIBIKCHUU KaK croco0e CyIIecTBOBAaHMS MaTepuu, 00
ATOMHO-MOJICKYJISIPHOM TEOpPUH CTPOCHMSI BEIIECTBA, O
bu3nueckoit CYLIHOCTH SIBJICHUIN IIPUPOABI
(MeXaHWYECKUX, TEIUIOBBIX, DJJICKTPOMArHUTHBIX |
KBAHTOBBIX); YMEHHUE DPa3inyaTh SIBJCHUS IO OMUCAHUIO
WX XapaKTepHbIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX  JaHHOE  (PU3UYECKOe  SIBJIICHHE,
YMEHHE  paclo3HaBaTh  MPOSBJICHUE  HU3YUYEHHBIX

(bU3MYECKUX SBICHUN B OKPYXKAIOMIEM MHUPE, BBIICISS UX
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CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH )

Bianenne  ocHOBaMM — IIOHATHUWHOIO  amnmapara U
CUMBOJIMYECKOTO sI3bIKa (PU3UKH U UCIIOJI30BAHUE UX JIJIS
pelieHuss Y4eOHBIX 3aJa4; yMEHHE XapaKTepH30BaTh
CBOMCTBa TeN, (PU3HYECKUE SBICHUS M IPOLECCHI,

HCIIOJIb3YS (I)YHI[aMeHTaJ'IBHBIC " SMITUPUICCKHUC 3aKOHBI

YMeHrne ONUChIBaTh H3YYEHHBIE CBOMCTBA TEI U

CI)I/I3I/I‘ICCKI/IG SABJICHUA, UCIIOJIB3YS CI)I/ISI/I‘-IGCKI/IC BCJINYHHBI

Bianenne ocCHOBaMH METOJOB HAyYHOrO IO3HAHHS C
yu€ToM COONIOACHHUS TMpaBuUi  OE30MacHOTO  TpyAa:
HaOMoAeHNE (PU3UUECKUX SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY M3 JaHHOro Habopa 00OpyAOBaHUS IIO
WHCTPYKIIMM, ONMCBHIBATH XOJI ONBITA W 3aIIACHIBATH €TI0
pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI;

IIPOBEJCHUE TMPSAMBIX W  KOCBEHHBIX  HM3MEPECHHU
(U3MYECKUX BEIMYMH: YMEHHE IUIAHUPOBATh U3MEPEHUS,
CaMOCTOSITEIIbHO coOuparb DKCIEPUMEHTAIIBHYIO
YCTAHOBKY 10 HHCTPYKIMH, BBIYUCIATH 3HAUYCHUE
BEJIMYUHBI U AHAJIU3UPOBATh MOJYYECHHBIE PE3YJIBTATHI C
Y4E€TOM 3aJJaHHOU MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUI;
IIPOBEICHUE HECJI0KHBIX DKCIIEPUMEHTAIIBHBIX
UCCIICIOBAaHNN; CaMOCTOSITEIILHO cobuparb
DKCIEPUMEHTAIIBHYIO YCTAHOBKY 17} MIPOBOJINTh
UCCIICIOBAHNE 10 UHCTPYKLIWH, MIPEACTABIISATH
MOJTy4YE€HHBIE 3aBUCUMOCTU (PU3NYECKUX BEIUYUH B BUJIE
Tabnul U TpauKOB, YUYUTHIBATH IMOTPEUTHOCTH, JEIaTh

BBIBOJBI 110 pE3yJibTaTaM UCCIICAOBAHUA
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[ToHnmaHue XapakTepHBIX CBONCTB (DU3NUECKUX MOJIeei
(MaTepuanbHasg TOYKa, aOCOIIOTHO TBEPJOE TEJIO, MOJEIH
CTPOEHHS Ta30B, )KUIAKOCTEN U TBEPABIX TEJN, IUIAHETAPHAS
MOJIeNIb aTOMa, HYKJIOHHAas MOjelib aTOMHOIO Siapa) |
YMEHUE TPUMEHITh WX M1 OOBSCHEHUS (DU3UIECKUX

IMponccCcoB

YMmeHne 0O0BACHATh (PU3NYECKUE TMPOILECCHl U CBOWMCTBA
T€JI, B TOM YHUCJIE U B KOHTEKCTE CUTyallUld IPAKTUKO-
OPUEHTHUPOBAHHOIO XapaKTepa, B YACTHOCTHU, BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSA3H U CTPOUTH OOBSICHEHUE C
OMOpON Ha M3Y4YEHHbIE CBONCTBA (DU3WUYECKUX SIBICHUMH,

CI)I/I?;I/I‘ICCKI/Ie 3dKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacyéTHble 3agaun (Ha Oaze 2 — 3
ypaBHEHUMN),  HUCMONB3YyS  3aKOHBI W (POPMYIIBI,
CBsA3BIBAIOLIME (DU3MYECKUE BEIUMYHMHBI, B YaCTHOCTH,
3alMKUChIBATh  KPATKOE€ YCJIOBHE  3aJa4M, BbBIABISTH
HEJIOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIHI,
HEeoOXoauMble I €€  pelleHHs, HCHOJb30BaTh
CIIpaBOYHBIE JaHHBIE, TPOBOJUTH PACUETHI U OLICHUBATH
PEANMCTUYHOCTh TOJIYYEHHOTO 3HA4YeHUs (hU3MUECKOI
BEJINYUHBI; yMEHUe OTIPEAEISTh pPa3MepHOCTh
(GbU3MYEeCKON BEIMYMHBI, TOJYYCHHOW TMPU PEIICHUH

3aJa4uun

YMeHue — XxapakTepu3oBaTh  NPUHLUNBLI  JACHCTBUSA
TEXHUYECKUX YCTPOMCTB, B TOM YHCJIEC OBITOBBIX
npuOOpOB, ¥  TPOMBINUICHHBIX  TEXHOJOTHYECKUX
MIPOLIECCOB IO KX OINHWCAHUIO, HCIOJb3Yysl 3HAHUSA O

CBOMCTBaX (PH3MUECKUX SBJICHUHA M  HEOOXOJMMbBIC
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(1)I/I?>I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

10

11

YMeHue ucnoab30BaTh 3HaHUA O (PU3MUECKUX SIBJICHUSX B
MOBCETHEBHON KHM3HHM AJs1 oOecrieueHHs] 0e30MacHOCTH
npu  oOpalieHnd ¢  OBITOBBIMH  TIpuboOpaMu |
TEXHUYECKUMHU YCTPOICTBaMHU, COXpAaHEHUS 3/I0pOBBS U
COONIOIGHUS HOPM  JKOJIOTHYECKOTO TOBEJCHUS B
OKpYyXKarouie  cpeae; IMOHUMaHue  HEOOXOAMMOCTH
NpUMEHEHHUS AOCTIDKEHUH (PU3MKM M TEXHOJOTHH Juis

paqOHAJIBbHOTO IIPUPOAOITIOJIb30BAHUS

OnelT ToOWCKa, TpeoOpa3oBaHUS W TPEICTABICHUS
uHdopMauu busnuecKoro coJiepKaHus C
UCIIOJIb30BAaHUEM  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTH;  yMEHHE  OIIEHWBATh  JOCTOBEPHOCTH
MOJIydeHHOW MHGOpMAIlMK HAa OCHOBE HMEIOIIUXCS
3HAHWK W JOTOJHHUTEIBHBIX HWCTOYHHKOB; YMCHHE
UCIIOJIb30BaTh TMPU  BBIMOJHEHUU YUYEOHBIX 3aJaHHM
HAyYHO-TIOMYJISIPHYIO JUTEPATYPY busruecKoro
cCollep KaHMs, CIPABOYHBIE MaTEpPHANbl, PECYPChI CETH
WNurepHer; BIIAJICHUE 0a30BBIMU HaBBIKAMHU
npeoOpa3oBaHusi UWHPOpMAMKM W3 OJHOW 3HAKOBOU
CHUCTEMBI B JPYTyI0; yYMEHHE CO371aBaTh COOCTBCHHBIC
MUCbMEHHBIE MW  YCTHBIE COOOIEHHS Ha OCHOBE

I/IH(bOpMaHI/II/I N3 HECKOJIBKUX NCTOYHUKOB
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
1 MEXAHUNYECKUE ABJIEHUA
- Mexannueckoe ABUKEeHHE. MaTtepuanbHasa Touka. Cucrema oTcuéra.
' OTHOCUTENIBHOCTh IBUKEHUS
PaBHOMepHOE W HepaBHOMEpHOE JBUkeHUE. CpemHsisi CKOpPOCTb.
1.2 dopMyna 115l BBIYUCICHUS CPEIHEN CKOpOCTH: Vv = S/t
PaBHOMepHOE MPSIMOJIMHEMHOE JBH)KCHUE. 3aBUCUMOCTh
KOOpAMHATHI Tela OT BpPEMEHW B CJIydyae pPaBHOMEPHOIO
MPSMOJIMHEWHOTO IBUKECHUSA:
1.3 X)) =x,+vt
I'paduxy 3aBUCHUMOCTH OT BpPEMEHHM MJI NPOEKIMH CKOPOCTH,
MPOEKINHN MEPEMENIECHUS, IMyTH, KOOPAMHATHI MPU PaBHOMEPHOM
MPSIMOJIMHEMHOM JIBUKEHUU
3aBUCUMOCTh  KOOpPAMHATHI Tella OT BPEMEHM B  cCiydae
PABHOYCKOPEHHOTO HPSIMOJIMHEHHOTO JBHKECHUS:
Se(f) =vg, *f+ay* ;
1.4 <

@opMyJbl I MPOEKIUU NEPEMELIEHHUS], MPOEKIUU CKOPOCTH M
[IPOCKIIMM YCKOPEHUs IIPU PABHOYCKOPEHHOM IIPSIMOJIMHEHHOM

JABHUXXCHHU:
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E;2
S (H)y=uy, -t L
51() Upy T+ 2
U_\'('f) =Upx T4, L,
a. (f)=canst,

o] a3

= — - = F)
Vs Uiy a5y

I'padvkn 3aBUCUMOCTH OT BpPEMEHH I MPOEKIMH YCKOPECHHS,
IIPOCKLUUHA CKOPOCTH, IIPOCKLMM IIEPEMEILECHUs, KOOPAUHATBHI IIPU

PaBHOYCKOPEHHOM IPSAMOJIMHEWHOM JBUKECHUN

1.5

1.6

CBoOomnoe mazaeHue. DOpMysbl, OMHUCHIBAIOIINE CBOOOIHOE
NajcHUE TeJla 10 BEPTHKANIM (JBWOKCHUE Teja BHH3 WM BBEPX
OTHOCHUTEIILHO TOBEPXHOCTH 3emiu). ['paduku 3aBHCHMOCTH OT
BPEMEHHU I TPOSKIIMH YCKOPCHHS, IPOCKIMH CKOPOCTH H

KOOpAHUHATHLI IIPpU CBO6OI[HOM IMaACHUH TCJIa 110 BCPTHUKAIIN

CkopocTh pPaBHOMEPHOTO [JIBDKEHUS Tella MO0 OKPYXHOCTH.
Hanpasnenue ckopoctu.
dopMyna 11 BBIYMCIECHHUS CKOPOCTH YEPE3 PAAUYC OKPYKHOCTH H

repro oOpaIeHus:

2R
L=
T
LlenTpocTpeMurenbHoe YCKOpEHHUE. Hanpasnenue

LEHTPOCTPEMHUTENBHOTO yCcKOpeHus. Dopmyinia Wisi BBIYHUCICHUSA
YCKOpEHHSL:

2
.=

v
=R
®dopMyiia, CBSI3bIBAIOLIAS IEPUOJT U YACTOTY OOpaIlleHHUS:

V=

M| =
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Macca. IlmotHocte BemecrBa. @opMyna sl BBIYKUCIECHHS

IUIOTHOCTHU:
m
1.7 =—
V
1.8 Cuna — BekTopHas (pusndeckas BennyuHa. CroskeHue Cui
1.9 SAsnenne nnepuuu. llepsoiit 3akon Herotona
Bropoii 3akon HeroToHa:
F=m.d
1.10
CoHarpaBiaeHHOCTh BEKTOpa YCKOpPEHHUsl Tejla M BEKTOpa CHIIbI,
NEUCTBYIOIIEN Ha TEJIO
Bzaumopeiictue ten. Tperuit 3akon HeroToHa:
F, 4 =-F,
251 12
1.11
Tpenne Mokos U TpeHHE CKOoJbkeHus. PopMmyiia sl BBIYUCICHUS
MOAYJISl CUJIbI TPEHUS CKOJIbKECHHUSL:
1.12 Fp=n-N
Hedopmanus Tena. Yopyrue W Heymnpyrue aedopmaruu. 3aKoH
ynpyroi nedopmaruu (3akoH ['yka):
1.13 F=k-Al
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1.14

1.15

1.16

1.17

BCCMI/IpHOC TSArOTeHUE. 3aKOH BCCMHPHOTI'O TATOTCHHA:

my -1,
F=G.—L1_2

R2
Cuna 1spxecTu. Y CKOpeHHe CBOOOJHOTO MaJCHMUSL.

@opmyna Ass BBIYMCICHUS CHIIBI TSHKECTH BOJM3U MOBEPXHOCTHU
3emun: F = mg.

IBuxenne munaHer Bokpyr Connua. IlepBas kocmuueckast

cKopocTb. HeBecomocCTh 1 neperpysku

Hmmynbc Tena — BeKTopHas pu3nyecKasi BeTMUnHa.
=mi

Nmnynse cuctemsl Tenn. U3MeHnenne nmiyinbca. IMIyJibC CHITbI

3aKOH COXPAHEHUS UMITYJIbCA I 3aAMKHYTOW CUCTEMBI TE:
p=nyUy +im, U, =const

PeaktuBHOE nBUXKEHUE

Mexanuueckas pabora. Dopmyna jist BRIYMCICHUS PAOOThI CHUJITBI:
A=Fscosa

Mexannyeckass MOIITHOCTE:

nv=24
I

1.18

Kunernueckass wu noreHuuanbHas dHeprus. Popmyna A

BBIUMCJICHUS KHUHETUYECKOMN OHCPIruu:

HE)E
Ep=—"

Teopema o kuHeTMYeCKOM dHepruu. Popmyiia Uil BBIYMCICHUSA

HOTCHHH&HBHOﬁ OHCPIuu TCJa, IIOAHATOIO
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HaJ 3eMIIEN:

E,= mgh

1.19

Mexanngeckas OHCPIHUAL
E=E.+E,

3aKkoH COXpaHCHMUSI MEXaHUYECKOU DHEPTHUU. CDopMyJIa U1 3aKOHA
COXpaHCHUs MEXAHUYECKOM DHEPIruu B OTCYTCTBHUE CHUJI TPCHUS: E =
const.

HpeBpaHIGHI/IC MEXaHMYECKOU OHCPIHUU IIPpU HAJIINYUKU CHUJIBI TPCHU.

1.20

[IpocTeiec MexaHU3MBI. «30JI0TOE MPABUII0» MEXaHHUKHU.
Peruar. MomenT cuibl: M - Fl.

YcnoBrue paBHOBECHS phlyara.
M +M, +..=0
[TonBmwxHBIN 1 HeMOABMKHBIN 6510kH. KIT/] TpocThIX MeXaHU3MOB,

n= Anonesnas

Aaarpaqecam "

1.21

JlaBnenue TBEPOTO TEIA.
dopmysa 11l BBIYMCIEHUS JABJICHHS TBEPAOTO TeEna:

_E
p_S'

JlaBnenue raza. ATMocepHoe TaBIcHHE.
I'uapocratnueckoe AaBiIeHUE BHYTPHU KUJIKOCTH.

CDopMyna JJIs1 BBIYUCIICHUA ABJICHUS BHYTPH KUJIKOCTU!

p=pgh+p_,
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1.22

3akoH [Tackans. ['mapaBnnueckuii mpece

3akoH Apxumena. dopmysna I ONpEETICHUS BBITAIKUBAIOIICH

CHIJIBI, ,Z[CﬁCTBYI-OHlCﬁ Ha TCJIO, HOpr}KéHHOG B X KUJIKOCTDb MJIM I'a3.

1.23
F.a;:m. =pgV
VYcnoBue miaBanus tena. [lnaBanue cyi0B 1 BO3yXOIJIaBaHUE
Mexanuueckue KoJsiebaHusl. AMIUIMTY/AA, TEpUOA UM  YacToTa
koneOanuil. dopmyna, CBA3BIBAOIAs YacTOTy MW IEPUOJ
1.24 KOJIeOaHU:
veL
T
195 MareMaTuyeckui U npy>KUHHbIA MasTHUKU. [IpeBpalenue suepruu
' MIpH K0JIe0aTEILHOM JIBHXKCHUH
1.26 3aryxatouue koneOanus. BeiHykaeHHbIe Kojaebanus. Pezonanc
Mexannueckue BoiHbI. [IpoaosibHbIE U TIONIEpEUHbIE BOJIHBI. J[nnHa
BOJIHBI U CKOPOCTh PACIIPOCTPAHEHUS BOJIHBI:
1.27
L=uv-T
198 3ByK. '/pOMKOCTB M BbICOTA 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha
. rpaHuie IByX cpel. MHbpa3Byk U ynbTpa3ByK
IIpakmuueckue pabomoi
N3mepenue cpegHen IJIOTHOCTH BEIIECTBA; APXUMEIOBOW CHIIBI;
KECTKOCTHU MPYKUHBL; KOAP(DULIMEHTA TPEHUS CKOJIBKEHUS; pabOThI
1.29 CUJIBI TPEHWs, CWIbl YOPYTrOCTH; CpeAHEH CKOPOCTH JIBMIKCHHS

Opycka 10 HAaKJIOHHOW TUIOCKOCTH; YCKOpEHHsS Opycka TMpu
JIBIDKEHUW TI0 HAKJIOHHOM TIUIOCKOCTH; YacTOTHI H IepHoja

KoJIcOaHUH MaTeMaTHYECKOIO MasATHHKA, 4YaCTOTBI H IICpHOIa
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KOJ1e0aHUM MPYKUHHOTO MAaITHUKA; MOMEHTA CHJIbI, ACHCTBYIOIIETO
Ha pblYar; padoThl CHUJIbI YIIPYTOCTU MIPHU MOIBEME TPy3a € MTOMOIIIBIO
HETOABMKHOTO 0JI0Ka; pabOThI CHIIBI YIIPYTOCTH TPH MTOABEME Tpy3a
C TIOMOIIBIO MOJABUKHOTO OJIOKA.

UccnenoBanne 3aBUCUMOCTHM apXHUMEIOBOM CHJIBI OT 00BEMa
NOTPY>KEHHOM 4YacTM Tela M OT IUIOTHOCTH  KUIKOCTH;
HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIJIBI OT MAacChl TeJa; CHIIbI
TPEHUSI CKOJIBKEHUSI OT CWJIbl HOPMAJIBHOTO JIaBJICHUS U OT POJia
MOBEPXHOCTH; CWUJIBI YNPYTOCTHU, BO3HUKAIOUIEH B MpPYXKUHE, OT
CTereHn nedopmaliuu TPYKUHBI, YCKOpEHHsT Opycka OT yrijia
HaKJIOHA HAIMpaBJISIIONIEH; epruoja (4acToThl) KOJI€OaHU HUTSHOTO
MasTHHKa OT JUIMHBI HHUTH; I[E€pHOJia KOJIEOaHUU MPYKUHHOTO
MasiTHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKUHBI; UCCIEAOBaHUE
HE3aBUCUMOCTH Tepro/ia KoJIeOaHul HUTSIHOTO MasiTHUKA OT MacChl

rpy3a. [IpoBepka ycinoBus paBHOBECHS phluara

1.30

1.31

Qusuueckue A6leHUs 8 npupode: TPUMEPHl JABIKEHUS C
Pa3IMYHBIMA CKOPOCTSIMU B KMBOM M HEXWBOW NPUPOAE, NEVCTBUE
CUJIbl TPEHUS B IIPUPOJAE U TEXHUKE, IPWINBBI U OTJIUBBI, IBUKCHUE
maHeT COJIHEUHOW CHUCTEMBI, PEAKTUBHOE JBUKEHUE JKHUBBIX
OpraHU3MOB, pbIYarM B TeEJ€ 4YeJIOBEKa, BIMAHHE aTMOC(HEpPHOTO
JaBJICHUS Ha JKUBOM OpPraHu3M, IUIaBaHHUE PbIO, BOCIPUATHE 3BYKOB

JKNBOTHBIMH, 3€MIJICTPSICCHUC, celiCMHUYECKHEe BOJIHBI, yHaMH, 3X0O

Texnuueckue ycmpoticmea: CHUIOMETP, JAaTUYUKUA TOJIOKEHHS,
pacCTOSIHUSI W YCKOPEHHsS, TUHAMOMETp, MOIIIUIHUKHU, PAaKETHI,
phIuar, MOJIBYKHBIN U HETIOABUKHBIN OJIOKH, HAKJIOHHAS TIJIOCKOCTb,
MPOCThIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCY/IbI, YCTPOMCTBO
BOJIOTIPOBO/IA, THUAPABIUYECKHA Tpecc, MaHOMETp, OapomeTp,

BBICOTOMEp, MOPIIIHEBOM HACOC, apeoMeTp, IXOJIOT, UCIOJIb30BaHUE
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yJIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHUS  MOJIEKYJSIPHO-KUHETUYECKOW  TEOpUHU
2.1 CTpOeHHus BellecTBa. Mojenu TBEPAOTo, KUIAKOTO U Ta3000pa3HOTO
cocTosiHMi BemecTBa. Kpuctammmieckue u amopdHbie Tena
55 JIB>xenue vacTtull BemecTBa. CBs3b CKOPOCTU JBUIKEHUSI YACTHIL C
' TemriepaTypoil. bpoyHoBckoe aBmxenue, nuddysus
2.3 CmauyuBaHUE U KaUJUISIPHBIE SBJICHUS
24 TeruioBoe paciIupeHne U CxKaTue
2.5 TennoBoe paBHOBECHUE
Y BuyTtpennsis sHeprus. Pabora u Temonepenada Kak CIOCOOBI
' M3MEHEHHS] BHYTPEHHEW SHEpruun
2.7 Buapl Terionepenayn: TEMIONPOBOIHOCTh, KOHBEKIUS, U3IIyYEHUE
Harpepanune u oxmaxnenue tei. KomnuecTBo TemynoThl. Y aenbHas
TEIJIOEMKOCTb:
2.8
O=am(t,—1)
3aKOH COXpAaHEHUs SHEPTrUU B TEIUIOBBIX IMpoLEccaX. YpPaBHEHHUE
TEIJIOBOro OasaHca:
2.9
O +0, +..=0
Ucnapenne un konaeHcanus. V3MeHeHWE BHYTPEHHEW SHEPIUH B
510 mporecce UcnapeHus W KoHjeHcauuu. KureHwe KUIKOCTH.
. VY nenpHas Temiota napoodpaszoBanus: L = Q/m
2.11 BrnaxnocTts Bo3ayxa
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2.12

[InaBnenue u kpucramumzauusa. M3MeHeHHe BHYTpPEHHEH 3>HEpruu

ITPpH IUIABJICHHUH U KPUCTAJUIU3allhuN. YIIGJ'IBHaSI TCIIIIOTA IIJIaBJICHH .

Y

m

2.13

2.14

BHYTpeHH}ISI OHCPIrusg CropaHusda TOILJIMBA. y,ZICJILHaJI TCIIJIOTa

CrOpaHus TOIUIMBA: ¢ = O/m

[Ipunuuner  pabotel  TemnoBbix jBurareneil. KIIJ[ TemmoBoro

ABHUI'aTCJIA

2.15

2.16

2.17

IIpakmuuecxue pabomsi

N3mepenne yaenbHOW TEMIOEMKOCTH METAJUIMYECKOTO UWIIWHIPA;
KOJIMYECTBA  TEIUIOTHI,  MOJYYEHHOTO  BOAOWM  KOMHATHOM
TeMIiepaTypbl (PUKCHPOBAHHOW Macchl, B KOTOPYIO OITYIIEH
HarpeThlil LUWIMHJP; KOJIMYECTBA TEIUIOTHI, OTJAHHOI'O HArpeThIM
UWJIMHIPOM, TIOCJIE€ ONYCKaHWs €ro B BOAY KOMHATHOWU
TeMIepaTypbl; OTHOCHUTEJIIBHOM BIIAXKHOCTH BO3AYyXa; YJEJIbHOU
TEIUIOTHI IJIaBJIeHUs Jpaa. VccienoBanue U3MEHEHUsl TeMITepaTypbl
BOABl TIPH PA3IUYHBIX YCIOBUSIX; SBJICHHUS TEIUIOOOMEHA TMIpU

CMEIINBAHUU XOJIOJHOM U TOPSYEH BOJIBI; ITPOLIECCA UCTIAPEHUS

Qu3uueckue s61eHUs 6 Npupooe: TOBEPXHOCTHOE HATSHKEHHUE H
KaNWUISIpDHBIE  SBJIEHUS B MPUPOJAE, KPHUCTAUIBl B MPUPOJE,
m3nydenre CoJlHIIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bI;

o0pa3oBaHHEe POChl, TYMaHa, UHEs, CHEra

Texnuueckue ycmpoticmea: KalWJUISAPbI, TPUMEPHI HCIIOJIb30BaHUS
KPUCTAJUIOB, JKUIAKOCTHBIM TEPMOMETp, JNAT4YUK TEMIIEPATYPBHI,
TEPMOC, CHCTEMA OTOIUIEHUS JIOMOB, TUTPOMETPBI, THCUXPOMETP,

napoBasi TypOMHa, IBUTaTeIb BHYTPEHHETO CTOPAHUS
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3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 DnekTpu3anus Ten. JBa Buaa 3lIeKTpUYECKUX 3apsSaoB
3.2 B3anmoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiaa
OnekTpudeckoe 1mosie. HampskEHHOCTh 3JIEKTPUYECKOTO  IMOJIS.
34 [IpuHIUN CyNEepno3UINK AIEKTPUUECKHUX TMOJeH (Ha KayeCTBEHHOM
YPOBHE)
Hocurenmn osnexktpuueckux 3apsnoB. JeWCTBHE 3IIEKTPUYECKOTO
3.5
IOJIS1 HA AJIEKTPUYECKUE 3apsAibl. [[pOBOMHUKH U TUAIIEKTPUKU
[TocTOSIHHBIN AJIEKTPUYECKUN TOK. J[€MCTBUS 3JEKTPUUYECKOTO TOKA.
Cuia Toka. Hanpsixenue.
3.6 I=q/t,U=A/q
DIJIEKTPUYECKOE  COMPOTHUBIICHHE.  YIEIIBHOE  BJIEKTPUYECKOE
CONIPOTUBJICHUE:
3.7
R = pl/S
3akoH Oma i ydacTka sekrpuueckou uenu: I = U/R
3.8
[TocnenoBarenbHOE COSAUHEHNUE MPOBOTHUKOB:
I, =1, U=U,+U,. R=R, +R,
3.9 [TapannensHOE COeTMHEHUE TTPOBOHUKOB PABHOTO COMPOTHUBIICHHUS:

U=UgI=I,+I;R=2.

2

CmMmernranHbie COCANHCHUA IIPOBOJHHUKOB
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3.10

Pa6ora u MmoutHoCTh AnekTpuyeckoro Toka. A = Ult, P = Ul

3.11

3akoH J[xoyns — JleHna:

O=I"-R-t

3.12

3.13

OnbiT Dpcrena. MarHuTHOE TOJIE€ MPSIMOTO MPOBOJHUKA C TOKOM.
JIvHMM MarHUTHOM WHIYKIUA
MarautHoe T1I0JIE TIOCTOSHHOTO MarauTa. B3aumMmoJenctsue

IIOCTOAHHBIX MarHuTOB

3.14

HCﬁCTBHC MAravuTHOI'O I10JIA1 Ha ITIPOBOJHUK C TOKOM

3.15

OnbITHI CDapa,ue;I. SIBreHue BHGKTpOMaFHHTHOﬁ HMHAYKIHUH.

[IpaBuino Jlenna

3.16

IIpakmuueckue pabomoi

N3mepenne 3IeKTpUYeCcKOro COMPOTUBICHUS PE3UCTOPA; MOIIIHOCTH
AIEKTPUUECKOTO TOKA; pabOThI AIEKTPUUECKOTO TOKA.
WccnepoBanue 3aBUCHUMOCTH  CHUJIBI  TOKA, BO3HHUKAIOIIETO B
MPOBOJIHUKE (PE3UCTOPHI, JTAMIIOYKA), OT HAIpPSKEHUS Ha KOHIIAX
MIPOBOAHUKA; 3aBUCUMOCTU CONPOTHUBJIEHUSI OT IJIMHBI TPOBOIHHKA,
IJIOIAM €r0 MOMEPEYHOr0 CEYEHHSI M YACIBHOTO COMTPOTUBIICHHUS.
[IpoBepka mpaBuia g DIEKTPUYECKOTO HAMPSHKEHUS TpU
MOCJeA0BaTEILHOM COCIMHEHUU MPOBOJHUKOB; MpaBUiia JJisi CUJIbI
AJEKTPUYECKOTO  TOKa  MpU  MapajuieibHOM  COCJAMHEHUU

MIPOBOAHUKOB (PE3UCTOPHI U JTaMITOUKA)

3.17

Qusuueckue sA6leHUss 6 Npupode: DICKTPUUYECKHUE SBJICHUS B
aTMocdepe, dJIEKTPUISCTBO KUBBIX OPTaHM3MOB, MarHUTHOE TIOJIE
3emim, Apeid IONIOCOB, POJIb MAarHUTHOTO IIOJIS JUIS KU3HU Ha

3emiie, NOJIIPHOE CUSIHUE
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3.18

3.19
3.20
3.21
3.22
3.23

3.24

Texnuueckue ycmpoiicmea: 3IE€KTPOCKOI, aMIIEPMETP, BOJIBTMETP,
peocTaT, CYETUUK IJIEKTPUUECKON SHEPIUHU, DIIEKTPOOCBETUTEIIbHBIE
npuOopbl,  HarpeBaTelIbHBIE  BJCKTPONPHUOOpPHI  (TIPUMEPHI),
AIIEKTPUYECKUE IpEeIOXPaHUTENH, AJIEKTPOMAarHur,
ANEKTPOJBUTaTENb IOCTOSSHHOTO TOKAa, TIE€HEpaTop IOCTOSHHOIO

TOKa
DneKTpoMarHuTHeie BOJIHbL. [IIKkana 31eKTpOMarHuTHBIX BOJIH
JlyueBast monenb ceta. [IpssMonmHetHOe paclpOCTpaHEHUE CBETA
3akoH oTpaxeHus cBera. [lnockoe 3epkano

[Ipenomiienue cBeTa. 3aKOH MPETOMIIEHUS CBETA

Jucniepecus cBera

JImnza. Xopx mnyued B JuH3e. DOKYCHOE pACCTOSHUE JIMH3BI.

Ontrnueckad cwia Juu3el: D = 1/F

3.25

I'ma3 kak ontudeckas cucreMma. OnTHYeCKue HpI/I60pBI

3.26

IIpakmuuecxue pabomsi

###Par###lI3mMepeHie  ONTHYECKOM CHJIBI COOMpAIONIel JIMH3BI
boKyCcHOro paccTossHUsl coOuparoieil JHUH3bl (10  CBOMCTBY
paBEHCTBA pa3MEpPOB MpeaMeTa M U300PKEHMs, KOrja MpeaMeT
pacIojioKeH B ABOMHOM (hOKyce), ToKa3aTess MpeIoMIICHUS CTEKIIA.
###Par###lccnenoBanre CBOMCTBA M300paKECHUS, MOJYUYCHHOTO C
MOMOIIIbIO cCOOUparoIel TUH3bI; U3MEHEHUSI (POKYCHOTO PACCTOSTHUS
JIBYX CJIO’KEHHBIX JIMH3; 3aBUCUMOCTH yTJjia MPEJOMIICHUS CBETOBOTO

JIy4da OT yTIJla TaJICHUA Ha I'PaHULIC «BO3AYX — CTCKIIO»

3.27

3.28

Qusuueckue agnrenus 6 npupode: 3atmenust Connua u JlyHsl, 1Bera
TeJN, ONTUYECKUE siBJIeHHWA B atMmocdepe (uBeT Heba, pedpaxuus,
paayra, MUPax)

Texnuueckue ycmpoticmeéa: OYKHM, II€pUCKON, (Qoroammapar,
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OIITUYCCKHE CBETOBOIbI

4 KBAHTOBLBIE ABJIEHUA
PannoaktuBHOCTh. Anb(da-, Oera-, ramma-usnydeHus. Peaxuuu
4.1
anb(da-u Oera-pacraja
42 Omnwitel Pesepdopna no paccesnuro anbda-yactuil. Ilnanerapuas
' MOJEJIb aToMa
4.3 CocraB aromHoro siapa. Mzoronsl
4.4 [Tepuon nosypacmajia aTOMHBIX SITEP
45 SAnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsAIOBOIO M MAacCOBOTO
. qHCen
Qusuueckue s61eHUs 8 Npupode. €CTECTBEHHBIM PaJMOaKTHUBHBIN
6 (OH, KOCMHMUYECKHE JIy4H, PaJUOAKTUBHOE M3JIyY€HUE MHPUPOIHBIX
. MUHEpAJOB, JEHCTBHE PAJAMOAKTHUBHBIX H3JIYYCHH HAa OpraHus3M
YeJIoBeKa
47 Texnuyeckue  ycmpoucmea:  CIEKTPOCKOI,  HWHAWUBUIYaTbHBIN

AO3UMCTP, KaMCpa BI/IJ'IBCOHa, AACPHAs SOHCPICTUKA
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka 7 knacc/ [ypeimesa H.C., BaxxeeBckas H.E., Yapyrun B.M. O61ectBo
C OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIIMOHEpHOE 00IIECTBO

«3marensctBO «IIpocBemenue

» ®usuka 8§ kiacc/ [ypermesa H.C., Baxxeesckas H.E., Yapyrun B.M. O61ectBo
C OrpaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIIMOHEpHOE 00IIECTBO

«3marensctBO «IIpocBemenune»

» ®usuka 9 knacc/ [ypeimesa H.C., Baxxeesckas H.E., Yapyrun B.M. O61ecTBo
C OTPaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 00IIECTBO

«I/IBI[EITGJILCTBO «HpOCBGIHGHI/IG»

METOANYECKHUE MATEPHUAJIBI IUISA YHUTEJIA

» Gusmka. 7 kmacc. OOywaromue BOIMPOCH W 3adaHus K y4deOHuky JI.O.
I'enaenmreitna/ ['ennenmreiin J1.O., bynatoB A.A. — M. [Ipocsemienue, 2022.
» Guzuka. 8 kmnacc. OOyuwaroniue BOMPOCHI U 3adaHus K y4deOHuky JI.O.
I'enpenmreitna/ ['ennenmreiin J1.O., bynatoB A.A. — M. [IpocBemenne, 2022.
* Guszuka. 9 wmacc. OOyuaromue BOMPOCH W 3afaHus K ydeOHuky JI.O.

I'enaenmreitna/ ['ennenmreiin J1.O., bynatoB A.A. — M. [Ipocsemienue, 2022.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HNHTEPHET

GetAClass — @u3HKa B OINbITaX U HKCIIEPUMEHTAX

https://www.youtube.com/ @ getaclassphys/about

* Halyk Smart - oOpa3oBaTenbHbIi KaHa

https://www.youtube.com/@halyksmart6656/about

» OenepanbHbId EHTP WHOOPMAIMOHHO-00pa30BaTEIIbHBIX PECYpPCOB
1151 001ero oOpa3oBaHus

http://window.edu.ru/

* EnrHOE OKHO 10CTYyIIa K 00pa30BaTeIbHBIM pecypcam

http://www.school.edu.ru/

* Poccuiickuii 06111e00pa3oBaTeIbHbIN TOPTAI

https://resh.edu.ru/ - POIII

https://skysmart.ru/ - Ckxalicmapt

164



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 352191790442986473152602261956718905753445707925
Bnageney MNyakoea Onbra ®EgopoBHa
OeicTevTened C 19.04.2026 no 19.04.2027



http://www.tcpdf.org

		2026-08-20T15:05:05+0500




