PABOYAS [IPOTPAMMA
(ID 7796381)

yueOHoro npeamera «@usuka. bazoBblii ypoBeHb»
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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3nke Ha YypOBHE OCHOBHOIO 0OIIEero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHOil paboueit mporpaMMbl BOCIIUTAHUS U
KoHnuenuuu npenonasanus yueoHoro npeamera «DOusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYarOUIUMXCS W OPTaHU3ALMI0 H3YYCHHS
bu3MKM Ha NESITENIbHOCTHOW OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM Pe3yJIbTaTaM O0yUeHHUs, a TAaKKe
MEXKIIPEIMETHBIC CBSA3M €CTECTBCHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeiesieHue yaeOHOro MaTepurana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHUsS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSI MPEIMETHOTO COJIEPXKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOM
MOMOIIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

dusnka SBIACTCS CUCTEMOOOPA3YIONIUM JIJISI €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KaT B OCHOBE NPOLIECCOB U
SBJICHUN, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHoMuerd u (GU3NIECKOU
reorpadueii, BHOCUT BKJIAJ B €CTCCTBEHHOHAYYHYIO KapTUHY MU,
MPENOCTaBIsieT HamOoJiee SCHbIE O00pas3ilbl MNPUMEHEHHs HAyYHOTO METOja
MO3HAHUS, TO €CTh CII0C00Aa MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsS COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEepeca K HayKe y 00y4aronnxcs.

N3yyenne ¢usukm Ha 0a30BOM YypOBHE MPEIOJIAaracT OBJAJCHHE
CIIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;



e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,
e HWHTEPIOPETHPOBATH  JIaHHBIE W  HCHOJB30BaTh  HAy4YHbIE
JI0Ka3aTeJIbCTBA JIJISl OJIyYEHHS BBIBOJIOB.

[enn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenvera «®Dusmka» B
oOpa3oBaTenpHBIX oOpraHu3auusx Poccuiickoit @Denepanmu, pearn3yroMUX
OCHOBHBIE  00111€00pa30BaTENbHBIE TPOTPAMMBI, YTBEPXKIAEHHOW pEIIeHUEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau nzyyenuss Gusnku:

e TMpuOOpEeTEeHHWE HHTEpeca W CTPEMJIEHUS OOYyYalolUXCsl K HaydyHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HMX HMHTEIUIEKTYalbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MMO3HAHUS U (OPMUPOBAHNE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHHS K OKPYKAIOLUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3yibTaTa HU3Y4YCHHS
OCHOB CTPOCHHMSI MaTepUu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHue NpeNCTABICHUNA O PONM (PUBUKHU MJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  MpPEACTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuiei
npo¢eCCUOHANIBHON JIeSITEIBHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HaIlpaBJICHUU.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO

oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1aY:

e nmpuoOpeTeHue 3HaHUU O JUCKPETHOM CTPOCHHMHM BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SABJICHUSX;

e TMpuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBACHATH (PU3NYECKUE SIBJICHUS C
UCIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUM;

e OCBOCHME METOJIOB pELICHUs MPOCTEHMIIMX PpPACyYETHBIX 3a7ad4 C
UCIOJIb30BAaHUEM buznuecKux MOJIeJIeH, TBOPUYECKHUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUU HAOIIOAATH MPUPOHBIC SBICHUS W BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

e OCBOEHHE NPUEMOB pabOThl ¢ MHPOpMaluel PU3NIECKOTO COAEPIKAHUA,
BKJItOUYasi THPOPMAIIIO O COBPEMEHHBIX JOCTH)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHUECKOE OLIEHWBaHUE MH(POPMAIIH;



e 3HAKOMCTBO CO cepamu MPoPECCUOHATHHON NEeITeTHOCTH, CBSI3aHHBIMU

Cc GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BBIM ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIel0), B 8

Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B HEJEIIO).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHJATENIbHBIA XapaKTep, yUUTeNb JelacT BbIOOP MPOBEACHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
OoOy4Jarommxcs, CHUCKa AKCIEPUMEHTAIbHBIX 3alaHUl, MPEAJIaraéMbIX B paMKax
OCHOBHOT'O FOCYapCTBEHHOT0 3K3aMeHa 10 (U3UKe.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUU OKPYIKAKOIIEro MUpa.

@dusnka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BenuuuHbL. M3mepenue Qusnyeckux BenuuuH. Duznyueckue
npuoopsl. [lorpemHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKM H3y4aloT MPUPOY.
EcTecTBEeHHOHAyuYHbII METOJl TMO3HaHUA: HAOIIOJEHUE, TOCTAaHOBKA HAYyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmogaemoro sieieHus. Onucanue GU3NUECKUX SIBICHHUM C TOMOIIBIO MOJIETICH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.

2. Dusuyeckue MpuOOPHI M MPOIEeIypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM H

1M (HPOBBIM TPUOOPOM.

Jlabopamopusie pabomel u onvimel.

1. OmpezeneHue UEHbI I€IEHUS HIKaIbl U3MEPUTEIBHOTO TpUdOpa.

2. HM3mepeHue pacCTOSHUMU.

3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO TeEA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl HNpH MOMOIIMA JKHIKOCTHOTO TEPMOMETpa U

JaTYuKa TEMIIEPATYPBI.



6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TUIIOTE3bl: JAIBHOCTH IOJETA
IapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OOoJIbIle, YeM OOJbIIe BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIEe CBEJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBr>kenne dacTtul, BemlecTBa. CBSI3b CKOPOCTH JIBUKEHHUSI YACTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBmxenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpuctammyeckux) Tesl. B3auMoCBsA3b MEX]y CBOMCTBaMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HabmroneHue OpOyHOBCKOTO ABUKEHHUS.

2. HabGmionenue nuddyszuu.

3. HaOmionenue — siBneHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH

OTTAJIKUBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OneHka JuUaMeTpa aTroMa METOJOM psiioB  (C  UCIOJb30BaHUEM

dbotorpaduii).

2. OmbITHI 10 HAOIIOACHHUIO TETJIOBOT'O PACIIUPEHHUS Ta30B.

3. OnbITh 10 OOHAPYKEHHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.

Mexanuueckoe NnBWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SBnenne uHepuuU. 3aKOH HMHEPUUH. B3aumopeilcTBHE Tel Kak NpPUYHHA
W3MEHEHUSI CKOPOCTH JBWXKEHMSI Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[ImoTtHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJT B €IUHUIIC
00BéMa BellecTBa.

Cuiia Kak XapakTepucTUKa B3aumojeicTBus Teil. Cuiia ynpyrocTd U 3aKOH
['yka. 3MepeHue CUilbl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Heecomocts. CrioxkeHune
CWJI, HANPABJIEHHBIX O OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHre B IpUPOJIE U TEXHUKE.

Hemoncmpauyuu.

1. HaOmroneHue MeXaHUYECKOTO ABUKEHHUS Tea.

2. HM3mepeHune CKOPOCTH NPSMOIUHENHOTO IBUKECHUSI.



3. HaOmroneHue siBeHUs HHEPLUU.
4. HaOmroneHne n3MeHeHUs1 CKOPOCTHU MPU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.
6. CrnoxeHue cuJjl, HalpaBJIEHHBIX MO OAHOMN MPSIMOM.
Jlabopamopnvie pabomul u onvimaul.
1. OmpezneneHne CKOPOCTH PAaBHOMEPHOT'O JIBMXKEHUS (IIApUKa B KUIAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka Io
HaKJIOHHOU IUTIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO TENA.

4. OmnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTshKeHHS (Iedopmanun)
NPYKUHBI OT TPUIOKEHHON CHJIBI.

5. OmbITHl, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pasznea 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMHU TEJIAMM, KUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmueckune
MAalIMHbl. 3aBUCUMOCTh JABJIEHMS KMJIKOCTH OT TNyOuHBL. ['mapocTaTuueckuii
napagokc. Cooluaromuecs: cocyibl. [ napaBiniecKkie MEXaHU3MBbl.

AtMocdepa 3emnn u atmocdepHoe naBieHue. [IpuumHbBI CylecTBOBaHUS
BO3yIIHONW 000souku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJI€HUs. 3aBUCUMOCTh aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBaHue.

Hemoncmpayuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaua naBneHuUs KUAKOCTHIO U Ta30M.

Coobmiaromuyecst COCyIbl.

I'mppasinueckuil mpecc.

[IposiBneHune neicTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHOW YacTU

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIIbI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcioBuE IJIaBaHMs TEJN: IUIABAHUE WJIM MOTPYKEHHE TeNl B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimaol.
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1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa OTPYKEHHOM B
KUJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKUBAIONICH  CHJIbL, JEHUCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI, AEHCTBYIONIECH Ha TEIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
KUJKOCTh YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30HOABEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast padota. MOITHOCTb.

[IpocTthie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHuwe mpaBujia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmyeckass W TNOTEHUUANIbHAs HSHEPTHS.
[IpeBpailieHre OHOTO BHJIa MEXAHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Ompenenenue pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JBHIKEHUU Tela

10 TOPU30HTAIIBHON MTOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Wsmepenue KII/] HakIOHHOM IUIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KJIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsiCHEHUE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOU TEOPHUHU.
CMmaunBaHME U KallWUISIPHBIE SIBIICHUS. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl HW3MEHEHHS BHYTPEHHEH JHEPTHUU:



Terionepeaaya U COBEPILECHHE paboThI. Bunbl TEIUIONEepEaauHn:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, U3ITyUYEHHUE.

KonuuecTBo TemioTsl. YaenbHas TEMIOEMKOCTh BEUIECTBA. TemiooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanne u konaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JIABJICHHSI.

BnaxxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner padotel TemoBbix aurareneil KIIJ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1. HaGmrogeHue 6pOyHOBCKOTO JBUXKECHUSI.

2. HabGmionenue nuddyszuu.

3. HaOmronenue siBneHni cMauyMBaHUA U KaWUISIPHBIX SIBJICHUU.

4. HabmroneHue TemioBOro paciiupeHus Tedl.

5. M3MeHeHue naBieHUs raza npu U3MEHEHUH 0O0bEMa M HarpeBaHUM WIIU
OXJIQXKICHUH.

[IpaBuna uaMepeHus: TeMiepaTyphl.

Bubl Temonepenaum.

OxJnaxk/ieHue Ipy COBEpUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIECTB.

11. HabnrogeHue KUneHus.

12. HabmoieHue mocTossHCTBA TEMIIEPATyPhl NPH TUIaBJICHUH.

13. Moaenn TemIOBBIX ABUTATEIICH.

Jlabopamopusie pabomel u onvimel.

1. OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKEHUS.

2. OnbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl 1O HAOIIOJEHUIO TEIJIOBOTO PACIIMPEHHs Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

4. OmnpeneneHue NaBIeHUs BO3AyXa B OaJJIOHE IINPUIA.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro
00BbEMa U HArpEeBaHUS UM OXJIAXKICHUSI.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TpyOKe OT TeMIepaTyphl.
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7. HaOnionenve wu3MeHEHUs BHYTPEHHEW OJHEpPruM Tela B pe3yibTare
TEIIONepeaul U padOThl BHEITHUX CHJL.

8. HccnenmoBanue siBieHUs TeIIOOOMEHa MPU CMEIIMBAHUM XOJOIHOM U

ropsiueu BOJIBI.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEIJIO00OMEHE C HAIPEThIM METAINIMYECKUM LAJTUHIPOM.

10. OnpezeneHne yaelIbHON TEMIIOEMKOCTH BEILIECTBA.

11. MccnenoBaHue mpo1iecca CIapeHusl.

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpeneneHne yaeabHON TEIUIOTHI IIABJICHUS JIbJA.

Paszges 7. diekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

OnekTpuzanms Ten. J[Ba pona 3JIEKTPUYECKHX 3apsaoB. B3ammopaencraue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

OnekTpudeckoe mnoiie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHnmn
CYIEPIIO3ULINU 3IEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn sneKTpuyecKux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsml.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIIEKTPUYECKOTO 3apsija.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TOCTOSSHHOTO TOKAa. JIeMCTBUS JJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBAa. 3akoH Oma
o1 ydactka nenu. llocnenmoBarenbHOoe W mapalyIebHOE  COEAMHEHUE
MIPOBOTHUKOB.

PaGota ® MOIHOCTH dJeKTpUuYecKoro Toka. 3akoH Jlxoyms—JleHia.
DneKTpudecKre enu U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHbIE ~ MarHuThl.  B3auMmoaeHMcTBHE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJ1€ 3€MJIM M €r0 3HAUYECHUE IS )KU3HU Ha 3eMIle.
OnbiT  Opcrega. MarauTHoe 1MoJe  3JEKTpUYecKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. lcnomb3oBaHWE 3IEKTpOJBUraTelie B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCTIOPTE.

Oneitel @apanes. SABneHne neKTpoMarHuTHOW nHAyKuuu. [IpaBuno Jlenna.
DnekTporeHeparop. CrocoObl  TONYy4YEeHHS ~ DJCKTPUUECKOHM  DHEPIHH.
DNEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu.
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25.

DneKkTpu3aius Tel.

JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DJIEKTpOCTaTHYECKAs UHAYKIIHS.

3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJI0B.

[IpoBOAHUKY U TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUECKOTO MOJIA.

VICTOYHUKH TTOCTOSSHHOT'O TOKA.

JlerCTBUSI SIEKTPUUECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. 'a30BBI1 pa3ps.

. U3MepeHnune cuibl TOKa aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCKOro HanpsKeHUsI BOJIbTMETPOM.

. PeocraTr 1 MarasuH COpOTHUBIICHUM.

. BzanmoencTBre NoCTOSSHHBIX MAarHUuTOB.

. MonenrpoBaHre HEBO3MOXHOCTH PA3ICICHUS ITOJOCOB MATHUTA.
. MonennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIEKTPOMAarHuT.

. JlelicTBHE MarHUTHOTO MOJIs HAa TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIHUH.

. OnwiTel @apanes.

. 3aBUCUMOCTh HaIpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HUKHOBCHHUSI.
DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o v bk~ w

OneiTel MO HAOMIONCHUIO DICKTPU3ANMM Tel WHAYKIMEH U TpHU
COIIPUKOCHOBEHUH.

HccnenoBanue MAEUCTBUSA DJIEKTPUUYECKOTO TIOJII HA TMPOBOAHUKUA W
JTIADJICKTPUKH.

COopka u mpoBepKa pabOThI JIIEKTPUICCKON LI MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3Mepenue u peryampoBaHUE HAMPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, WAYLIETO 4YE€PE3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnkITHI, JEMOHCTPUPYIOLIHE 3aBHCHMOCTbD 3JIEKTPUYECKOTO
CONIPOTUBIICHUSI TNPOBOJHUKA OT €ro JIMHBI, IUIOMIAJA MONEPEYHOIO
CEUCHMS U MaTepuarna.



8. lIpoBepka mnpaBmiia CIOXEHMS HANPSOKEHUA IIPU IOCJIEI0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuna Il CWJIBI TOKA IPU MAPAJUIEIBHOM COEIUHECHHUH
PE3UCTOPOB.

10. Onpenenenue pabOThI SNEKTPUUECKOIO TOKA, UIYIIETO YEPE3 PE3UCTOP.

11. OnpeiesieHHe MOIIHOCTU  JJIEKTPUYECKOrO0 TOKA, BBIIEIAEMON Ha
pe3ucTope.

12. MccnenoBaHue 3aBHCUMOCTH CHJIBI TOKA, MAYLIETO 4Epe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEl.

13. Onpenenennie KIIJ[ HarpeBarens.

14. MccnenoBanne MarHuTHOTO B3aMMOJAEUCTBHSI IOCTOSIHHBIX MATHUTOB.

15. I3yyeHue MAarHWTHOTO TOJIA TOCTOSHHBIX ~MAarHUTOB NpPH  HX
O00BETMHEHUU U Pa3JICIICHUN.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJBl  B3aWMOJCHUCTBUS
KAaTyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. M3ydyeHue AeiCTBUA MarHUTHOIO 10JIS HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U nu3ydeHue paboThl 3JIEKTPOIBUTATENS.

20. U3mepenue KII/I 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnBITBI 1O MCCICAOBAHUIO SIBJIEHUS JIIEKTPOMArHUTHOM WHIYKIUU:
VCCIICOBAHUE W3MEHEHUW 3HAYEHWS W HAIPaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznesn 8. Mexanuveckue siBJIeHUs.

Mexanuyeckoe nBWKeHME. MarepuanpHas Todka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
JnBUxeHne. HepaBHOMepHOE NpsMOJIMHENHOE NBUKEeHUE. CpeHssi U MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoyiMHEHHOE nBrokeHne. (CBoOOmHOE
najenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepuon u yvacrota oOparieHus.
JInneriHasa u yriioBast CKOpocTHu. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

[Tepseiit 3akoH HproToHa. Bropon 3akon HeroTrona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CyIEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHust: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUS IIOKOsI, APYTUE BUbI TPEHUSL.



Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nageHus. JlBmwxenue ruianer Bokpyr Comnma. IlepBas kocMuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUku. AOCONMIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

Nmnynbe tena. MI3MeHeHne umiyibca. Miynbe cuiibl. 3aKOH COXPaHEHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpPruu U padoThl. [loTeHInanbHas YHEprus Tela, MOJHATOTO HaJl
NIOBEPXHOCTHIO 3eMiH. [loTeHIInanpHas SHEPrus CKaToil npyxuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW JHEPIMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM NBWKEHHS OIHOTO M TOTO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKECHUS.

HccenenoBanye Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKECHUS.

HabGnrogenue nBM>KEeHMs TeJla 0 OKPY>KHOCTH.

HabGnrogenne MexaHM4eCcKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA

«Tenexka» 1pu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JBHKCHHUU

OTHOCUTEJIHLHO KaOMHETa (PU3UKH.

7. 3aBHUCHMOCTb YCKOPEHHsI T€jJa OT MacChl Tela U ACHCTBYIOLIEH HAa HEro
CUJIBL.

o vk~ w

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TET.
M3meHenue Beca Tesa Ipyu yCKOPEHHOM JBHKECHUH.

10. Ilepenaya ummynbca npyu B3auMOJICUCTBUM TE.

11. [IpeoOpazoBanus 3HEPTUU NPU B3aUMOACHCTBUU TEN.

12. CoxpaHEHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHre UMIYJIbca IPU a0COIIOTHO YIIPYTrOM B3aUMOJIECHCTBUU.

14. HabmoieHne peakTMBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTUU MIPU CBOOOTHOM MaJCHUH.

16. CoXxpaHEeHHE MEXaHUYECKON IHEPTUM NIPU IBUIKEHUHU TEJIA MO JCHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncrpynpoBanue TpakTa g pa3roHa M JAJIBHEUIIETO PABHOMEPHOTO
JBV)KCHUS IIAPUKA WIN TEIIEKKHU.



2. OmpeneneHrie CpeaHEH CKOPOCTH CKONBXKEHHS OpycKa WU JIBHKCHUS
[IapPUKA 10 HAKJIOHHOW INTOCKOCTH.

3. OmpeneneHue YCKOPEHHs Tejla MPU PABHOYCKOPEHHOM JABWKEHUU IIO
HAKJIOHHOMW IUTIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. IIpoBepka TrHUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JBIKEHUHU 0e3
Ha4yaJbHOM CKOPOCTU IyTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccinegoBaHue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJBXEHUS OT CHUJIbI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenue KodPphuureHTa TPEHUSI CKOJIbKECHHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMKCHHUM Tela
110 TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenne pabOThl CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a ¢
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydyeHue 3aK0Ha COXPaHEHUS] SHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIepuo,
4acToTa, aMIUINTya. MateMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPTUU TIPHU KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue  kosneOanus.  BwiHyxneHHsie — koneOanusi.  Pe3oHaHc.
Mexanuuyeckue BosiHBI. (CBoOicTBa MeXaHMYECKMX BOJH. IIpojonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKkoCTh 3Byka u BbicoTa ToHA. OTpaxkeHue 3Byka. MHdpasByk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHM TET MOJ JEHUCTBUEM CHUJIBI TSKECTU U CHUIIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HabGnronenune BRIHY)IECHHBIX KOJICOaHW U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimaol.

1. OmpeneneHne 4YacTOTbl M Iepuojaa KojeOaHM MaTeMaTH4ecKOoro
MasiTHUKA.
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2. OmpeneneHue 4acTOThI U Ieproia KojaeOaHui py>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepro/ia KOJeOaHUH MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCMMOCTH TepUoAa KoieOaHUMl rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpys3a.

6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
MPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHust CBOOOJHOTO MaJeHHUS.

Paszgea 10. DneKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  IOJIe.  ODJEKTPOMAarHuTHble  BOJMHBL. ~ CBONMCTBa
ANEKTPOMArHuTHbIX BOdH. lllkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

OneKkTpoMarauTHas npupona csera. CKOpocTh cBeTa. BoOJIHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopusie pabomul u onvimel.

1. W3yueHue CBOWCTB 3JE€KTPOMArHUTHBIX BOJH C MOMOILIBIO MOOMIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETa. [IpsimosmHeHOE
pacrnpoctpanenue ceera. 3atmeHust ConHua u JIynsl. Otpaxenue csera. Ilmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPAXEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom gydueir B JsmH3e. OnrThueckas cucrema ¢oToanmnapara,
MUKpPOCKOIa M Tejeckona. ['Jla3 kak onTuYeckas cucrema. biau3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CHEKTpalIbHBIX I[BETOB. Juciepcust cBeTa.

Hemoncmpauuu.

1. IlpsmosmHENHOE pacIpOCTPAHEHHE CBETA.

2. OtpaxeHue cBeTa.

3. Ilomyuenue n300pakeHUl B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

4. IlpenomiieHue cgera.



5. OnTuyeckuil CBETOBO/I.

6. Xoj Jydeil B coOuparonieit JuH3e.

7. XOJ Jdy4eu B paCCEUBAIOIIEH JIMH3E.

8. ITlomyueHue H300pakeHHI ¢ MOMOIIBIO JIMH3.

9. Ilpunuun nefictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIA.

10. Mopmens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [Tomydyenue 6e0ro cBETa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnvie pabomul u onvimaul.

1. HccnepoBaHue 3aBUCMMOCTH yTila OTPAKEHHsI CBETOBOTO JIyda OT YIUIA

najeHUsl.

2. M3yueHue xapakTepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIIEHUS CBETOBOTO JIy4a OT yIJia

MaJICHNS Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. llomyyeHue U300pa’keHHI C MOMOILbIO COOMPAIOIIIECH JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSTHUSA U ONTUYECKON CUIIBI COOMparolen
JIMH3BI.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CIEKTP.

7. OnBITBI MO BOCHPHUSITHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
LIBETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHeWyaTeie CIIEKTPHI.

PagnoaktuBHOoCTh. AJbda, 6eTa- u ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hykionnas wmopens artomHoro snpa. Msoromsl.  PannoakTuBHBIE
npeBpatienus. [lepron nmonypacnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOTO M MACCOBOI'O YHCEIL
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3b Maccel W dHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku sHeprun ConHIa U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagUOAKTUBHBIX M3JIYyYEHUW HA >KUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIMNX U3TYUCHHI.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnsie padomul u onsimel.



1. HaOmro/ieHue CIUTOMIHBIX M IMHEHYATHIX CIICKTPOB U3JTyUSHUSI.

2. HccnemoBanue TpPEKOB: M3MEPEHHUE JHEPTHU YACTHUIIBI 110 TOPMO3HOMY

nyTu (1o poTtorpadusm).

3. M3mepenue paanoakTuBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpHUTEITEHO-0000IIAOIINN MOy TTPEIHA3HAYCH JIJISI CUCTEMATH3aIHN
u  0000IEeHWS TPEIMETHOTO  COACPKAHWA H  OIbITa  JICSITCIBHOCTH,
IpUOOPETEHHOTO TIPHU U3YUYECHUHU BCETO Kypca (PU3MKH, a TaKXkKe I TOJITOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMEHy TO (u3uke uig oO0ydarommxcs,
BBIOPABIIHX ATOT YUCOHBIN MPEIMET.

[Tpr W3ydYeHUHM TaHHOTO MOJYJIS PEAM3YIOTCSA U CUCTEMATH3UPYIOTCS BHIIBI
JESATCIIBHOCTH, Ha OCHOBE KOTOPBIX OOCCIICUYUBACTCS JOCTHIKCHHE MPEAMETHBIX U
METANpPEIMETHBIX  IUIAHUPYEMBIX  pe3yJlbTaToB  OOydeHHs, (GOpMHUPYETCs
€CTECTBCHHOHAYYHas! TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBaHUS
SIBIICHUH TPUPOJBI U TEXHHWKH, OBJIAJICHUC YMCHHSIMH OOBICHATH (DU3HUCCKHE
SBIICHUS, TIPUMCHSSI TIOJyYEHHBIC 3HAHUWSA, peIIaTh 3aJadyd, B TOM YHUCIIC
Ka4eCTBEHHBIC U KCIICPUMEHTAIBHEBIC.

[TpuHIMIIHATBFHO NEATEIHPHOCTHBIA XapaKTep JaHHOTO pasfielia peaan3yeTcs
32 cuér TOro, 4to OOydYaloNmUEeCs BBITOJHSAIOT 33aJaHUs, B KOTOPBIX WM
npeaaracTcs:

Ha OCHOBE IIOJIyUCHHBIX 3HAHWHW pacro3HaBaTh M HAYYHO OOBSCHATH
dusznyecKre SIBICHHS B OKPYKAIOIEH MPUPOJIC U TTOBCETHEBHOM JKHU3HM,

UCIIOJTb30BaTh HAYYHBIC METOJIbI UCCIICIOBAHMS (DU3MUSCKUX SIBIICHUH, B TOM
YHCIIC IJIS1 IPOBEPKU THUIIOTE3 ¥ MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh Hay4YHbIC OCHOBBI HAMOOJEe BAKHBIX JOCTHIKCHHUH COBPEMEHHBIX
TEXHOJIOTHH, HAIlPUMEP, TPAKTHUECKOTO UCIOJIb30BAHUS Pa3IMYHbBIX HCTOUHHUKOB
SHEPrUM Ha OCHOBE 3aKOHA NPEBPAIICHHUS W COXPAHCHUS BCEX M3BECTHBIX BUIOB
SHEPTHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3nuecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

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

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'O MO3HAHUA:

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

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0pPOBbSI W  JIMOLMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOEro IMpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY’Kalolllel Cpeibl, IJIaHUPOBAHUSI TOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelIeHMUS;

e 8) ajanTanmyu K M3MEHSIOIIUMCS YCJIOBHUSIM COIHAJBLHOI W NPUPOTHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU MPHU BBIMNOJHEHUM HWCCICIOBAHUN U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX,

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

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JlacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

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

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICWCTBHS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOJIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXE€MaMH, AUarpaMMaMu, HTHOU TrpauKoi 1 UX KOMOWHALIUSAMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
O1aroxenaTeaIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHUS, TPOEKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNiiTh POy, OOCYXKIaTh MPOIECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh KA4eCTBO CBOETO BKJAJa B OOMIMII MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTHPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHM
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHs)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIOTO.



INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUA,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHHIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMs BeulecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOpUs, pPABHOACHCTBYIOLIAS
cuna, jaedopmanusa  (ynopyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBiIeHUS (qudQy3us, TEIIOBOE IBMKEHHE YacTUIl BEIIECTBA,
PaBHOMEpPHOE  JIBI)KEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHus, Tepefada JaBICHUA TBEPABIMU TelaMH, S>KUAKOCTAMH U
razamM, arMoc()epHO€ [aBJICHHWE, IUIABAaHUE TeJl, MPEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBICHHUE;
pacmo3HaBaTh TPOSBICHHE M3YyUYEHHBIX (U3MUECKHX SIBICHUN B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBICHUS B MPUPOJE:
OpUMEPBl ABMXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npuposie, ACUCTBHE CUJIBI TPEHHs] B NPHUPOJIE U TEXHHUKE, BIHSHUE
aTMoc(epHOro JaBJICHUs Ha >KMBOM OpraHHU3M, IUIaBaHUE PbIO, pbluard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIA TSKECTHU, BEC
Tena, CWiIa TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KUHETHYeCKass W MOTEHIMaJIbHAs JHEPrus), MpH OMHMCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEeMBIX  BEJIHYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH rPaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepU30BaTh CBOMCTBA TeNl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3YS MIpaBUJIa CIOKEHUs CUJl (BIOJb OJHOM IpsiMOii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecus pbryara (0Joka),
«30JI0TO€ MpPaBUJIO» MEXAHUKH, 3aKOH COXpPAHEHUS MEXaHUYEeCKOU



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBL: Ha OCHOBE aHaIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI I10 €70 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznyecKux CBOIICTB TEJIL: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
MPEANOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl TeJa,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIpPYrol € HCIOJB30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS NMPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHHUSA, CcOOUpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKLIUU: TMPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIUECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOJA, TUIPABIWYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOr0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(opmanuu B HWHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEN;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUAJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, U3JIyYCHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 ONHUCAHMI0O UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoJiHIIA, 3amMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 337a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHU 3apsj,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), TMPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUs DSHEpPrMM, IIPpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX [IJI  pEIIeHHUs] 3ajadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI 1O HAOJMIONCHUIO (PU3MYECKUX SIBJICHUM WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYPhl KUAKOCTH U
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (POpMYIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbl TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JpYyrol C  UCHOJIb30BAaHUEM  TMPSMBIX  H3MEpPEHUN  (3aBUCUMOCTH
COINPOTHUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBbIE HU3MEPEHUs (PU3NYECKUX BEIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C J1ab0paTOpHBbIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIHH, SJIEKTPOOCBETHTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecrieyeHus: 6€30MacHOCTH MPHU OOpaIlEeHUH C MpUOOpamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HM TYTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro coAepKaHHs, CIPABOYHBIE MaTE€pHAIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEp)KaHUsi, B TOM 4YHCJIEe MyOMUYHO TIPEACTABIATh PE3yIbTaThl
MPOEKTHON WJIM WCCIIEIOBATENIbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXAATh BBICTYIUUICHUE MTPE3ECHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKHIX
MPOIECCOB pacTpeeNaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUS, AehopMarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYyK M YIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBH>KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBHXKEHHE, CBOOOJHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE PacCIpOCTPaHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYeHHUsI) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JBIDKEHUWE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHBIN ()OH, KOCMHUYECKHE JTydd, PAJHNOAKTUBHOEC H3TydEHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OINMHMCHIBATh M3yYEHHBIC CBOMCTBA TEI M (PU3MUECKHEC SIBJICHUS, MUCTIONb3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Tela, HMMIYJIbC TeJla, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
TIEPHOJT U YacTOTa KOJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHUHY C JIPYTUMU BEIMYHHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATHh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEIINONIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHUSl HHEPruM, 3aBUCUMOCTb NEpHUOAa KoJeOaHUN NPy KHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHs TMpeaMeTa B coOMparomiei
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4ECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

POBOJNTH TIPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): T[UIAHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tella TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYecKass Ccujia CcoOuparolell JIMH3bl, pPagUOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH U padoTe C J1ad0paTOpHbIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 111 oOecriedeHus] 0€30MacHOCTH MPU OOpaIllEeHUH C MPUOOpamMu |
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alIPOC, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHET, BinaneTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHON WM UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usnka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BEECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 1
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 1 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 1 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 15



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®dusnka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenne
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHNKa
TeMmeparypbl"”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPONY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEIEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA MapHKa,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIie BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa HOK
a HUe HCKp p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
BOJbI
MexaHn4uecKOe OBIKEHIE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmiorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHU IBUKCHUSA bubmnorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3aKkoH HHEPLIUH.
15 B3aP113MOﬂeﬁCTBHe TeJ‘IpKaK IpUYHHA bubmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00bEMa TeJla [0 €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo reMme "IIOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTHKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
20 3aBHUCHUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al1778
3ama4 o teme "Cuiia TsHKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexa [HOK
dusnuecKne XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Hswepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CWJI, HallpaBJIEHHBIX
26 MO OJHOM nnpﬂii)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopnas pabora «3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOIIEH CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3ooOpakeHue bubnnoreka [HOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduuaeckoe n3odpakeHUe CUID»,
«Cunbi»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00béEMa bubmmorexa [TOK

’ https://m.edso0.ru/ff0a2376
TEeMIIEPATypPhI
Ilepemaua maBiaeHHS TBEPABIMU
35 TGJ‘II;I\?I/I, )KEJIKOCTﬂMI/I u i}llsaMH. 3aKkoH bubmorera [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlaBienue B bu6mmorexa [IOK
’KUJIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826

38 CooOmiarommecst CoCyabl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
KHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CyILIECTBOBA 03 HOU
41 }GILH e B3 LB 3 AV bubnmoreka [JOK
ODOTIOHII SEMIIH. SaBHCHMOCTD https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Boszyxa. Ammocheproe nasene https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMoChEpHOTO JaBICHHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3 0CTb aTMOC(EepHOTO
“ aBUCUMOCTB aTMochepHOT BuGmorexa LOK
JIABJICHI OT BLICOTBL Hal YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau nmo reme
"ATmocdepHoe naBieHue"
7 e oc a3za Ha
- JleiicTBHE KUIKOCTH U Ta3a H BuGmorexa OK
HTOTPYYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEH CUJIIBL, bubmuorexa [JOK

JEWCTBYIOIIEN HA TEJIO, TOTPYKEHHOE
B KHUJKOCTB)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Telsa B BoJie OT 00bEMa MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MomnocTts. EquHune MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM MpU
HoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Ppryar.
PaBHOBecue cun Ha peiyare

57

58

KonTponbHas pabota mo Teme
«/laBieHue TBEPAbIX TEN, )KUIAKOCTEH
U Ta30B»

PesepBHelit ypok. Pabora ¢ Tekctamu

1o TeMe «JlaBiieHue TBEPABIX TE,
XKHJIKOCTe! U ra3oB» / Beepoccuiickast

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

npoBepouHas paboTa

59

60

61

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
Jlaboparopnas pabota
«HccienoBanue ycioBHi paBHOBECHS
pbIyara

Pemrenue 3agad mo teMe «Y CI0BUSA
paBHOBECHsI pbIYara

Koaddumnuent nonesnoro necTpust
MexaHu3ma. JlaboparopHas pabora
«3mepenue KII/ nakinonHoM
IJIOCKOCTH

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

62

Pemenue 3ama4d no treme "Pabora,
momHocTh, KITI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

64

65

66

Mexanunyeckas SHEpIusl.
Kunernueckas u noTeHaibHas
SHEPIUs

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

YPOK-3KCIIEPUMEHT MO TEME
"DKCIEpUMEHTAIBHOE OIIPEIETICHHE
WU3MEHEHNS KHHETUYECKON U
MOTEHLIMAJIbHON YHEPTUU IIPU
CKaThIBaHWM TeJa 110 HAKIIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa ¥ MOIIHOCTh. DHEPTHI»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBubrii ypok. Pabora ¢ Tekctamu
o TeMme "MexaHuueckoe aBmKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. Pabora ¢ TekcTamu

68 o TeMe "Padora. MOLIHOCTS. 1
Oueprus"
OBLIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME




8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaTue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTypsbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacuer konmuecTBa TEIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tena
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBIeHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIAYKHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermmoBoro aBurarens.
TenuoBble ABUTATENN U 3aILATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo teme
"TermnoBble siBIecHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snextpuueckux 3apsiioB.
33 OnemeHTapHbii 3apsaa. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKHUI TOK, YCIOBUSI €T0
36 cymiecTBoBanus. IcTOUHUKH bubnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDIEKTPUKHT"
39 DNEeKTpUYECKU TOK B METAJLJIax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [HOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa i1 yyacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabota "IIpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
ATA P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60prl u II:/IOH_I:I)OCTI/I SHGKTpI/I‘ICCKOFO Bubmaorexa ITOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
54 ITocTosSIHHBIE MAarHUTEI, X
B3aUMOJECHCTBUE
VYpok-uccnenosanue "M3yuenue bubnnoreka [JOK
55 . "
MOJIEH ITIOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOe I10J1e
56 3eMIIH U €ro 3HaYeHue JUIS )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUUECKHUE 3apsab.
57 3apsHKEeHHBIE TeJI:a U UX ’ bubmmorexa LOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3apPSIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3aumoacucTBus. I1ocTOSHHBIN
NEKTPUYECKUI TOK"

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepocceniickas
IpoBepoyHasi pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT Opcrena. MarauTHoe noje
NEKTPUYECKOr0 ToKa MaruutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpumeHeHne IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3yuyenue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOBUTATENb TOCTOSTHHOTO
Toka. Mcrionbp3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
Jlaboparopuas pabora
"KoHcTpynpoBaHue 1 U3y4eHHE
paloThI eKkTpoaBUraTesns"”

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbrTel @apases. 3akoH
3J'I€KTpOMaFHI/ITHOI71 HUHAYKIUU.
[IpaBuio Jlenna

64

Onektporereparop. Crocoos
MTOJTYYCHUS JICKTPUICCKON SHEPTHH.
DJIEKTPOCTAaHIIMM Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUHU

65

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "DIIeKTPUUYEeCKe U
MAarHUTHBIC SBIICHHS"



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

KonrponsHas pabora o reme

66 "DEKTPUUECKAE U MAarHUTHBIE 1 buGnnorexa LIOK
p" https://m.edsoo.ru/ff0ach14
SIBJICHUS
PesepHslil ypok. Pabora ¢ Tekctamu bubnuoreka [IOK
67 1
o teMe "TermtoBele gBneHus" https://m.edsoo.ru/ffO0acc5e
68 PesepBHbIii ypok. Pabora ¢ TekcTamu 1
0o teme "Margurtaele sBiaeHus"
OBILIEE KOJIMYECTBO YACOB I10 68 14

I[TPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fl[:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIHLHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IO)I 1 9acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENnbHOE YCKOPEHUE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuiia ynpyrocti. 3akon I'yka https://m.edso:;.[ ru/ff0aeca?
16 Pemenue 3amau o teme «Cuita
YIIPYTOCTH
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUsD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenenenue bubmuoreka [IOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEp0TO TENIA C bubmmorexa [IOK
o P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpenIEHHON OChIO BpAIIEHUS.
MowmenT cuinsl. LlenTp TsokecTn
28 Pemenue 3agau mo teme "MOMEHT bubnmnorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHndecKoe ABIKCHUE bubmorexa HOK
. ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KoHTtponbHas paboTa 1mo teme
30 "MeszHqCCK(I))e JIBIDKCHUC bubmorexa [TOK
N | ' https://m.edsoo.ru/ffOb06ec
B3aumopeiicTBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanunyeckas padoTa U MOIITHOCTb https://m.edsoo.ru/ffOb0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIILHOM MMOBEPXHOCTH)
37 CBs13b SHEpTUH U pabOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 Jlaboparopnast padota «13yuenue bubnnorexa [JOK
3aKOHA COXPaHEHUs YHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBUIKEHUE U €T0 bubmmoteka IIOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryecKkuil 1 Npy>KUHHBIA

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

JlabopaTtopHas pabora «OnpeneneHue
9YacTOTHI U TIEpUOJIa KOJIeOaH i
MPYKUHHOTO MasiTHUKa

JlabopartopHnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPUO0/Ia KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomosbHbIC 1
MOTNIEPEYHBIE BOJIHBI

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koHpepeHnius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOHBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o reme

55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHusl U BOJIHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas Npupo/ia CBeTa.
61 CkopocTb cBeTa. BomHoBBIE CBOMCTBA brbmmorexa LTOK
p ) https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpoCTpaHEHHE CBETA. 3aTMEHHS bubmorexa LHOK
pacnpoctp ’ https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Penrenue 3aa4 Ha MpUMEHEHUE bubmmorexa [JOK
i P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 IIpenomiienue cBeta. 3aKoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MPECIOMJICHUS CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Hcnonb30BaHKe MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
JlabGopaTtopHas pabora "VccienoBanue
66 3aBHCHMOCTH YTIJla IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJla MaJeHus Ha
rpanuue "Bo3ayx-crekno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckas cuiia JIMH3bI https://m.edsoo.ru/fOb32c
. bubnuoreka [{OK
69 [TocTpoenue n3o0paxeHUH B TMH3AX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "Onpenenenue
70 (I)OKyf:)Horg paccpTo;IHI/m " O?ITI/I‘ICCKOIZ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI coOMparomeit JINH3b1"
7 Ypok-koupepenius "OnTudyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenus "JlepexTs
3penus. Kak coxpanuts 3penue”
Pasnoxxenue 6emoro ceera B CIIEKT.
72 OmeiTel Herorona. Croxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [ucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IokKEHHUIO OEJIOro CBETa B CHICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [PSAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTepdepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u turanerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue 1 OrIoneHue cBera
79 atoMoM. KBauTsl. JIuneliyaroie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-nipaktukyMm "Habmrogenue bubnnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bubnmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenius "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agaud no reme "AnepHeie
peakuuu"

Peakuuu cunTe3a u aeneHusd saep.
Ucrounuku sHeprun CosiHIla U 3BE31

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBbie siBaeHus"

IToBTrOopenue, o6o0meHue. Pemenue
3aJ1a4 1o Kypcy "B3aumoneiicTBue

n

TEI

IToBTropenue, o6o0meHue. Pemenue
pacyeTHHIX M Ka4YECTBEHHBIX 33]1a4 110
teme "TemoBsle mpoiecch”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYeCTBEHHBIX 3a7a4 110
teme "KIIJ] TennoBeIX apurareci'”

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Penenue

bu6nmoreka [IOK
97 pacyeTHBIX U KAYECTBEHHBIX 3aa4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anexTpoycTanoBOK"
08 [ToBTOpenue, o6o0menue. Pemenue 1 bubnmnoreka HOK
3a7a4 no Kypcy "CBeToBble ABICHUA" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH 10 TeMe ""3aKOHBI 1 bromiorexa LIOK
N https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 tekctamu 1o Teme "Konebanus u 1 bubmorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTamu 1o Teme "CBeTOBBIC 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUST
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBas u 1
snepHast pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 15

I[TPOTPAMME
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https://m.edsoo.ru/ff0c2b30
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https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

pas3indaTrb SABJICHHUA 10 OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘16CKOG SABJICHHUC

1.3

pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYecCKue sSBICHHUS B MPUPOJIE,
NP 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTSTH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) PUBUUECKUX SABICHUN

14

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Ten W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHUs U €UHUIIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTh (POPMYIIbI,
CBSI3bIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

q)HSH‘leCKI/IX BCINYHH

1.5

1.6

XapaKTCpPU30BaTb CBOMCTBa TCI, (I)I/I3I/ILICCKI/IG SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tell, B TOM
qucjie€ W B KOHTEKCTE CHUTyalUl IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JjorM4yeckux ImaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX ABICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U

dbopMyIbl, CBS3bIBAIONINE (U3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a




1.8

1.9

YCIIOBHMsS 3aJa4yd 3allMCbIBaTh KpPAaTKOE YCIIOBHE, IOACTABIIATH
¢u3nveckre BEIUUMHBI B (YOPMYIIBI M IPOBOIUTH PACUETHI, HAXOUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOJTYYCHHON (PU3NUYECKON BETUIHHBI

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh MPH ITOMOIIU
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasiMyarb U
MHTEPIPETUPOBATh MOJyYEHHBIH pe3ysibTaT, HAXOAUTh OLIMOKH B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yjibTaTaM

IIPOBOAMTH OIBITHl 110 HAOJIOAEHUI0 (U3UYECKUX SBICHUN WM
busznueckux  CBOMCTB  Tem:  (QopMmynMpoBaTh  IpOBEpsEMbIe
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

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

1.10

BBINOJIHATH NPSAMBIE U3MEPEHUS] C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3AMKCHIBATH MOKAa3aHUS MPUOOPOB C YIETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

MPOBOJIUTH  HWCCJIEJOBAHUE  3aBUCUMOCTH  OJHOM  (pU3HUYECKOMU
BEJIMYMHBI OT JPYroMl € MCIIOJB30BaHUEM NPSAMBIX H3MEPEHM,
y4acTBOBaTh B TUIAHMPOBAHUM YUE€OHOTO HCCIIEIOBaHMs, COOUpATh
YCTAHOBKY U BBINIOJHATh U3MEPEHHUS, CIEAYS MPEIIOKEHHOMY IUIaHy,
(UKCUPOBaTh PE3YNbTAThl TOJYYCHHOW 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX Ta0NUIl U TPadUKOB, A€JIaTh BBIBOJBI

10 pe3yJibTaTaM HCCIe0BaHUS

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUHA I/I3MepCHPlﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

1.13

1.14

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

yKa3blBaTh MPUHIMNBI  JEHCTBUS OpUOOPOB U TEXHUUECKUX
YCTPOMCTB, XapaKTEpHU30BaTb IPUHLMIIBI JEUCTBUS H3YUYECHHBIX
npUOOPOB M TEXHUYECKMX YCTPOMCTB C IOMOUIBIO MX OIMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBax  (pU3MYECKUX  SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(MOpPMAIMIO O MpUMepax)




1.16

1.17

1.18

MPaKTUYECKOTO UCTIOIh30BaHUS (PU3NICCKUX 3HAHUI B MTOBCEIHEBHOM
KU3HU i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npudOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYXKAIOLIeH cpelie

OCYIIECTBIISATh OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUU W TMyTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISIETCS NPOTHBOPEYMBON WIH

MOET OBITh HEJJOCTOBEPHOI

HCII0JIb30BaTh npu BBINIOJTHEHUH Y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO ~ JUTEpaTypy  (PU3UYECKOTO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu MHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus nHpopmanuu

13 OJJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO

Co3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUS O
pe3yibTaTax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, TPU 3ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIN ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHCI>'I

1.19

8 KUIACC

IIPY BBITIOJHEHUH Y4EOHBIX MPOEKTOB M UCCIIEIOBAaHUI pacipeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABICHHBIMH 3a]lauaMH,
CIEINTHh 3a BBIIIOJIHEHUEM IUIAHA JIEUCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBIH BKJaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE

OKPY>KaOIINX

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus

11

HCIIOJIB30BaTh IOHATHUA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha

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




13

14

1.5

pacro3HaBaTh MPOSIBICHHE W3YYCHHBIX (DU3UUYECKUX SBJICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHWCiIe (U3UYECKUE SBICHHUS B MPHUPOJIE,
IIPU TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEJIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3allMChIBaTh €ro MaTEeMaTU4YeCKOe

BBIPA’XXCHUC

1.6

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TN, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

1.8

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JMaHHBIX JUIS pelieHHs 3aJadyd, BbIOMpAaTh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTHh pacu€Thl U CPAaBHUBATH
MOJyYeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIN
(U3NYECKUX METOJIOB, UCTIONb3Ys ONKMCAHUE UCCIIEIOBAHUS, BEIICISTh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMbIC
MPENNOJIOKEHHsI, COOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHus, ONUCHIBATh XO/1 OMbITA U (POPMYITHPOBATH BHIBObI




1.10

BBIIIOJIHATL IPSAMBIE HM3MEPEHUSA C HCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTh  MCCIEAOBAHME  3aBUCUMOCTU  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY W BBIIIOJIHATH
U3MEpeHusi, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUE TaONUIl U TpaduKOB,

ACJIaThb BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHUA

IMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, C06HpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(91 (19% Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

CO6J'IIOI[aTL InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBAaHUEM

XapaKTepu30BaTh MNPUHLUNBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUH U HEoOXoauMble

¢u3nyecKkrue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpHl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBIIATh CXEMBI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBaTeNbHBIM U IMapauIeIbHBIM
COEMHEHUEM  JJIEMEHTOB, pa3jiuyas YCJIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIEeTIEN

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAaKTUYECKOTI0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 171 oOecriedueHHs O€30MacHOCTH TMpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYIIECTBIISATh MOUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEKOUIUMXCSA 3HAHUUW U NYTEM CpPaBHEHUSA
JOTIOTHUTENbHBIX HMCTOYHUKOB BBIACNATH HHGPOpPMAIUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEOCTOBEPHOM

1.18

UCMOJNb30BaTh NPU  BBIMOJHEHHUM YYEOHBIX 3aJaHUA  HAy4YHO-

NOMYJSIPHYIO JIUTEPATypy (DHU3MUECKOro COoJEp)KaHUs, CIPaBOYHBIE




MaTepuansl, pecypcsl ceth MHTepHer; BiageTb npuEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBanuss WHPOPMALUK U3 OJHOMN

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

1.20

C0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PH3UUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC IMyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHON WJIM HMCCJICOBATEIbCKOM  JCATEIBHOCTH, MPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTaluel

IIPU BBINOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesesTh 00S3aHHOCTU B IPYMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMH, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, AaJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIQJ, B JESITEIbHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

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

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTth SABJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC

13

14

pacrio3HaBaTh TPOSIBICHHE H3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’XarolleM MHUpEe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATDH

CYIIIECTBEHHbIE CBOMCTBA (IpU3HAKN) PUZNUECKUX SIBJICHUN

ONKCHIBATh W3YyYEHHBIC CBOWCTBA Tel W (DU3HUYECKHUE SIBICHUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJNB3YyEeMBIX  BEIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH

BEIMYMHAMHU, CTPOUTh TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH




(UBUYECKUX BEITUYUH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOICTBa TCI, (bl/ISI/ILIGCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €0 MaTreMaTH4YCCKOC

BBIpaXXECHHE

OOBSICHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKux ILIaroB ¢ IMOMOIIbIO 2 — 3 HM3y4eHHBIX CBOICTBa

(bU3NUeCKUX SIBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3ama4yd (ONMUparoIiuecs Ha CUCTeMy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJIOCTAIOIIME HIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUIS pelIeHUsl, IPOBOJUTH PacuéThl U OLEHHUBATh PEATUCTHUYHOCTh

MOJIyYEHHOT0 3HaUY€HUs (PU3UUECKOI BEIINUMHBI

pacnno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys ONMMCAHUEC HCCICIOBAHHA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BbBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

1.9

1.10

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJ: CAaMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

IPOBOAWTH TMPU HEOOXOTUMOCTH CEPUI0 TMPSIMBIX H3MEpEHHI,
ompesieNsis CpeAHee 3HAueHHUE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepEeHus (M3MEPUTEIBHOTO Mproopa)

1.11

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAHUEM IIPSIMBIX HM3MEPEHUM: IIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHpPOBATH peE3yJIbTaThl
HOJy4EeHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIU

rpauKoB, JeNIaTh BHIBOJIBI IO PE3yIbTaTaM UCCIIEOBAHUS




1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHMSI, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATh H3MEPEHUs, CIeAys NPEIIOKEHHOW WHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PE3yNbTaThl C YYETOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHU

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

pa3nnyaTth OCHOBHBIC TNPH3HAKK HM3YYEHHBIX (PU3MUECKUX MOJeNeil:
MaTepHaibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUCUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAas JIMH3A, IJIAaHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O A/1pa

1.15

1.16

XapaKTepu30BaTh MNPUHLUINBI JIEHCTBUS HU3YYCHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHHMH U HEOOXOIuMble

¢duznyecKkre 3aKOHOMEPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB MPH PELICHUH Yy4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomieit IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHON
KHU3HM JUid  oOecriedeHHss O€30macHOCTH MpH  OoOpalleHHuH C
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHMsI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.18

OCYIIECTBIISATh MOUCK HHPOPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOpMYIHpys TMOUCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCS 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh TMPH  BBIMOJTHEHMHM YYE€OHBIX 3a/laHUil  Hay4dyHO-
MOMYJSIPHYIO JIUTEPATypy (DHU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
Marepualibl, pecypcbl cetu  MHTepHeTr; BiaaeTh OpUEMaMH
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIUU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

CO3/1aBaThb COOCTBEHHBIE IHMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAIMM W3 HECKOJIBKUX HCTOYHHUKOB (PU3UUECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIHM MOHATUIHHBIN anmnapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMEed ¢ y4&ToM

O0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBINOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEJAUTh 3@ BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ, B JCATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Koxa Kon
IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
paszjiena 3JIeMeHTa
®U3UKA U EE POJIb B [IO3HAHNU OKPYXXAIOIIETO MHUPA
Pusuka — Hayka O HpUpoAe. SIBICHHMS NPUPOIBI.
1.1 @usznueckue  ABICHUA: MEXAHWYECKHE, TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
®dusnyeckne BenuuyuHbl. M3Mepenune  usmueckux
1.2 BenuunH.  Pusnueckue  npubopsl.  [lorpemHocTs
1 n3MepeHnil. MexayHapoiHasi CUCTEMA €TMHUIL

ECTCCTBCHHOHay‘-IHHﬁ METOJ ITO3HAHUA: Ha6J'IIOI[CHI/IC,

IMOCTaAaHOBKAa HAYYHOI'O BOITPOCA, BBIABHMIKCHUC T'HIIOTE3,

1.3
OKCIIEPUMEHT TI0 TMPOBEPKE THIOTE3, OOBICHCHHE
HaOJIFOaeMOr0 SIBJIECHUS

1.4 Onucanne PU3NYECKHUX SIBICHUM C TIOMOIIBIO MOIETIEH

1.5 [TpakTrueckue pabOTHI:




#HH##Par###13mepeHne pacCTOSHUM.
#HH#HPar###13meperne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

#H#Par###0npeneneHue pa3sMepoB MallbIX TeJl.
###Par###lI3mepenue  TemmepaTypbl MPU  [TOMOIIH

JKUJIKOCTHOTO TEPMOMETPA U AATYMKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIIECTBA

2.1

2.2

2.3

24

2.5

2.6

###Par#H#CTtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbl, UX
pasmeppl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

#HH##Par###/lpokenne  dvactunr  BemectBa.  CBs3b
CKOpOCTH  JIBIDKEHHSI 4acTUI[ C  TEMIepaTypoil.

BpoyHoBckoe nBmxenue, muddysus

B3aHMOﬂeﬁCTBHC YacCcTHLl BCHICCTBA: IIPUTSXKCHHUEC U

OTTAJIKUBaHHUEC

H#H#Par#H# ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOCHHE
ra3oB, )XKMJIKOCTEH M TBEPABIX (KPUCTAIIIMUECKUX) Tell.
BzanmMmocBs3n MCKOY CBOMCTBaMH BCIICCTB B pPa3HbIX
arperaTHpIX COCTOSIHUAX W UX aTOMHO-MOJIEKYJISIPHBIM

CTpPOCHUEM
Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTiueckue paboThI:

#HH#Par###Onenka auameTpa aToMa METOJIOM PAJIoB (C
ucrnonb3oBanueM Gororpadmii).

HHHPar###OnpITel 1o HAONIONEHWIO  TEIJIOBOTO
paciIMpeHHusi ra3oB.

#HHHPar###OnbITel 0 OOHApY)KEHUIO JEWCTBUS  CHII

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBHE TEJI

31 Mexanunueckoe JIBMDKEHUE. PaBHOMepHOE U
' HEpaBHOMEPHOE JIBUKCHUE

###Par###CxopocTsb. Cpennsis CKOPOCTH npu

3.2 HEPaBHOMEPHOM JIBWKeHUHU. Pacuér mytu M BpeMeHu

JBWXKCHUA




3.3

SBnenne uHepuuu. 3aKOH WHepuUHMH. B3aumoneiicTBue
TCJI KaK HquHHa N3MCHCHUA CKOpOCTI/I JOBUXKCHUA TCII.

Macca kak ME€pa UHEPTHOCTH TEJIa

3.4

3.5

3.6

#H#Par### lnotHocTe BemecTBa. CBA3b IUIOTHOCTH C

KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BhEMa BEIIeCTBa
Cuita KaK XapakTepUCTHKA B3aUMOICUCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢

IIOMOIIBIO JMHAMOMETPA

3.7

3.8

3.9

#H#Par###sIsienue Tarorenus u cwia Tsokectu. Cuiia
TSKECTU Ha ApYrux IaHerax. Bec Tema. HeBecomocTs
Cwra TpeHusi. TpeHHE CKOJBXEHUS M TPEHHUE ITOKOSI.

Tpenue B Ipupoae U TEXHUKE

#HH#Par###Cnoxenne Ccujl, HaMpaBJICHHBIX 110 OJHOU

npsiMoil. PaBHozeicTByomas cui

3.10

[TpakTyeckue paboOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBH)KEHHUS
(wrapuka B OKMJKOCTH, MOJIENU  3JIEKTPUYECKOrO
aBToMOOWISE W Tak ganee). OmnpeneneHue CpenHen
CKOPOCTH CKOJIBXKEHHS Opycka WM IIapuka 1o
HAaKJIOHHON  TuiocKkocTH. OmnpeneneHue  IIOTHOCTH
TBEPIOTO Tena. OnsITHI, JEMOHCTPUPYIOIINE
3aBHCUMOCTb pacTsKeHus (Aegopmaliiu) MpyKUHBI OT
OpUIOKEHHOW  cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIHE
3aBHCHMOCTb CHJIbI TPEHHS CKOJIbKEHHUS OT Beca Teja U

XapaKkTepa COMPUKACAOINXCS HOBCpXHOCTCfI

3.11

@usuyeckue SBICHUS B IIPUPOJE: NIPUMEPHI ABUKEHUSA C
Pa3IMYHBIMHM CKOPOCTSIMU B KMBOW W HEXHWBOW MPHUPOJIE,

JIENICTBUE CUJIBI TPCHUSA B IPUPOAC U TCXHUKE

3.12

TexHUYecKre yCTPOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUIKOCTEM 1 T'A30B

4.1

HaBnenune TBEpAoro tena. CrocoObl yMEHBIICHHUS H

YBCIMUCHUA NABJICHUSA

4.2

JlaBneHue raza. 3aBUCUMOCTh JaBJICHUS raza or o0béMa,

TEeMIIEPaTypbl




4.3

4.4

4.5

[Tepenava maBieHusi TBEPABIMH TEIAMH, KUAKOCTIMHU U

razamu. 3akod Ilackans. [ITHeBMaTHUECKHE MAIIIMHEL

3aBUCHMOCTh  JABJICHUS OJKUJKOCTH OT TIIyOWHBI.
IMuapocraTudeckuii mapagokce. CooOmaronmecs cocypl.

FI/II[paBJII/I'-IeCKI/Ie MECXaHU3MbI

ATtmocdepa 3emnu u atmocdepHoe nasieHue. [IpuanHbl
CyIIIECTBOBaHUS BO3AYHIHON 00070uku 3emud. OTbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS OT

BBICOTHI HAaZl YPOBHEM MOPA

4.6

4.7

N3mepenue atmocdepHoro nasieHus. ITpuGopsr s
U3MepeHus: aTMOC(EepHOTo 1aBICHUS
JlefictBue XMAKOCTM M Ta3a HAa IOTPYKEHHOE B HUX

Teno. BelTankuBawomas (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

IImaBanue Ten. Bo3nyxonnasanue

4.9

[TpakTudeckue pabOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOJE OT
o0péMa TOTPYKEHHONH B JKUIKOCTH YacTH TeJja.
OrnpesienieHre BHITAIKMBAIOIICH CUJIBI, IEUCTBYIOIICH Ha
TEJO0, IOIPYKEHHOE B KUIKOCTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOIIEH
Ha TeIO0 B JKUAKOCTH, OT Macchl Tela. OMbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOIIEH
CWJIBI, IEHUCTBYIOIIEH Ha TENO B JKUJIKOCTH, OT 00bEMa
MOTPYKEHHOM B MKUJKOCTh YAaCTH Tela U OT IIOTHOCTH
JKUJIKOCTH. KoncrpynpoBanue apeomerpa WU
KOHCTPYUPOBAHME  JIOJAKA W  ONpeIesieHHe €€

IrPYy30I0ABbEMHOCTH

4.10

du3nyeckue  ABIEHUA B NOPUPOJE: BIIMSIHUE
aTMoCc(epHOTO JaBJICHUS Ha )KUBOW OpraHu3M, TIJIaBaHUE

pBIO

411

TexHUYECKHE YCTPONCTBA: COOOIIAIOIIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUNA Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW HACOC,

apeoMeTp




PABOTA, MOIIHOCTD, OHEPT'HA

5.1 Mexanudeckas pabora
5.2 MexaHuueckasi MOIIHOCTb
53 [IpocTeie  MexXaHU3MBL: pblyar, OJIOK, HaKJIOHHAA
' I0CcKOCTh. [IpaBuiio paBHOBECHUS phlyara
2.4 [TpuMeHeHne paBUIIa PaBHOBECHS pblUara K OJIOKy
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment
9.5 I10JIE3HOTO NecTBUS MEXaHHU3MOB. IIpoctsie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHuuanpHas SHEPTUU TeJNa, TOJHATOTO HAJl 3eMIEH
5.7 Kunerudeckast sHeprus
5 Eg [Tonnass mexaHuveckass SHEprusi. 3aKOH W3MEHEHUS H
. COXpaHEHUSI MEXaHUYECKOU IHEPTUU
[IpakTuyeckune paboOTHI:
###Par#Ht#Onpenenenue pabOThl CUTBI TPEHUS MPHU
59 PAaBHOMEPHOM [IBIDKEHMH TeJla IO TOPU30HTAIHHOM
' noBepxHoctu. MccnenoBanue ycnoBuii paBHOBECHS
ppiuara. HM3mepenme KIIJI HakIOHHONM IIJIOCKOCTH.
N3yuenune 3aKoHa COXpaHEHUsI MEXaHUYECKON SHEPTUU
duznueckre SBICHUS B TPHUPOJE: phIYATH B TeJe
5.10
YeJloBeKa
TexHuueckue yCTpOMCTBA: pblyar, IOABHXHBIA U
511 HETOJABMKHBIN OJIOKM, HAKJIOHHAS TIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 31eMeHTHI COIEPKAHMS
pasaena 3JIeMeHTa
TETUIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOM
6 6.1 TEOpUM CTPOEHUs BelecTBa. Macca U pa3Mmepbl
' Mosiekyl.  OmbIThI, TMOATBEPKJAIOIMIUE  OCHOBHBIC
MOJIOKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUH




Mogenu  TBEPAOro, OSKUAKOTO W ra3o00pa3zHOro

6.2 cOoCTOsIHMM BemecTBa. Kpucramimdeckue u amopdHbIE
Tena
OOBsicHEHHE CBOWCTB Ta3oB, KUIKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE TIOJIO)KEHUH MOJEKYJIIPHOKUHETHUECKON
TEOpUn
6.4 CMaunBaHUE U KaNWUISIPHbIC SBICHUS
6.5 TenoBoe pacuIpeHne u cxaTue
66 Temnepatypa. CBs3b TeMIepaTypbl €O CKOPOCTbIO
' TEIUIOBOTO JIBU)KEHUS YaCTHULL
67 Buytpennss sueprusa. CriocoObl U3MEHEHUsI BHYTpEeHHEH
' SHEPruu: TeIIonepeaaya U COBEpILEHUE pabOThI
6.8 Bunel teronepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS,
' U3Jly4yeHue
KonanuectBo  TemioTel.  YaenpHas — TEIIOEMKOCTh
6.9
BELIECTBA
TennmooOMeH W TeIUIOBOe paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOro OanaHca
6.11 [InaBneHne u OTBEpAEBAHNE KPUCTAIUNINYECKUX BEILIECTB.
. VY aenpHas TEMIOTA MJIaBICHUS
[TapooOpa3zoBanue 1  KoHJeHcanus. Mcmapenue.
6.12 Kumnenne. VYpaenpHas  Temnora  mapooOpa3oBaHMUSL.
' 3aBHCUMOCTh TEMIEpaTypbl KHIIEHUS OT aTMOC(EpHOro
JTaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TOIUIMBA. Y IeNbHAs TEII0TA CrOPAHUs
[lpunnunsl  pabotel  TernoBbix Asurarenei  KIIJ]
6.15 TEIUIOBOTO ABUTrarens. TersoBble ABUraTelId U 3alluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEeHHs U MPEBPAILlEHUs] YHEPTUH B TETLIOBBIX
6.16
mporeccax
6.17 [IpakTrueckue pabOTHI:




6.18

#HHPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHA CHJI
MOJIEKYJISIPHOTO MPUTSKECHHUS.

H#H#HPar###0nbITBl  TIO  BBIPAIIMBAHUIO  KPUCTAJIOB
IIOBAPEHHOM COJIM WM caxapa.

#H##Par###OnpITBL 10 HAONIOACHHIO  TEIJIOBOTO
paciIvpeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEI.
#H##Par###OnpeneneHue NaBlIeHUs] BO3ayXa B OayuioHe
HITIpHUIIA.

HHHPar###0nbITb, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JaBJICHUS BO3[yXa OT €ro o0bEéMa U HArpeBaHHs WU
OXJIKICHHUSI.

###Par###1posepka runore3bl JUHEHHONW 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYCCKOMN
TpyOKe OT TeMIEepaTyphbl.

#HHPar###Habnroneaue W3MEHEHUA BHYTpEHHEH
SHEPTUM Tejla B pe3yJbTare Teruionepeaadyd U padboThbl
BHEIIIHUX CHIIL.

###Par##llccnenoBanue SBICHUS TEIJIOOOMEHa WpH
CMEIIMBAHUU XOJIOIHOMN U TOpsiYel BOJBI.
#HH##Par###Onpenenenme KOJIMYECTBA TETUIOTHI,
TOJTYYEHHOTO BOJOW TMpPH TEII000OMEHE C HarpeTbiM
METATUYECKUM IIUITUHAPOM.

##HPar##H#Onpeiennenne  yelnbHOH  TEIUIOEMKOCTH
BEILIECTBA.

#H##Par###lccnenoBanne mpoiecca UCIapeHus.
###Par#H#Onpenenenue OTHOCUTENIBHOM  BIaKHOCTH
BO3/yXa.

###Par#H#Onpenenenue yneabHONW TEIJIOTHI TJIaBICHUS
TbJIA.

@®usnueckue SBICHUA B NPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIpHbIE SBIEHUS B MPHUPOJE,
KpUCTAJIBl B TIpupoe, u3inydenue CoiHila, 3aMep3aHue

BOZ0OEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,




HWHes, CHera.

6.19

TexHudeckue  yCTpOMCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAaHUS KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHWA

7.1 Dnektpuzanus Ten. [IBa poja 3JIeKTpUUeCcKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHbIX Ten.  3akoH Kynona
7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TEN OT
BEJINYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEJIaMH)
Onexrpuueckoe noje. Hanpsyk€HHOCTh 3JEKTPUUECKOTO
7.3 noss. lIpyHIUD Ccyneprno3unuu 3JIEKTPUYECKUX I0JIER
(Ha KaUeCTBEHHOM YPOBHE)
Hocurenu »snexTpuueckux 3apsaoB. OJIeMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKN
7.5 3aK0oH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
- DOnexTpuueckuid  TOK.  YCJIOBHUS  CYILIECTBOBaHHS
' ANEKTPUYECKOr0 TOKa. VICTOUHMKH OCTOSTHHOTO TOKa
[evictBus 3IIEKTPAYECKOTO TOKa (TertoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUAKOCTAX U razax
- Onektpuueckas uenb. Cuia ToOKa. DIEKTpUUECKOE
' HanpsHKeHHe
29 ConpoTtuBieHnue MPOBOJHHKA. VY aensHOE
' COTIPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa 1J1s1 yyacTKa Lenu
IlocnenoBarenbHOE M MapajlIeIbHOE  COEAMHEHHE
7.11
IIPOBOJHUKOB
210 PaGora u MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH

Jxoyna — Jlenua




DJNEeKTpUYeCKHe LEeNd U TOTPEOUTETH 3JIEKTPHYECKOU

13 sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocrossHHbIE MarHuThl. B3auMopnencTBuE NOCTOSHHBIX
7.14

MarHuTOB

MarautHoe mnone. MarHuTHoe mnojie 3eMId U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MaruutHoe 1ojie 31EKTPUYECKOTO TOKA.

' [IpuMeHeHue >eKTPOMArHUTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

217 DneKTpoJABUTaTeNb NOCTOSTHHOrO ToKa. Mcnonbp3oBaHue
. 3JEKTPOJIBUTaTeNeil B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCcHopTe

Oneitel  @apages.  SIBieHue  3IEKTPOMArHUTHOMN
7.18

nHaykuuu. [Ipasuno Jlenna

DNEeKTPOTeHEePaTop. Crioco6b1 MOJTYYCHUS
7.19 JEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMM  Ha

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITHI 0 HAOTIOJCHUIO DIIEKTPU3AIUU TN HHIYKIUEH

U [IPU CONPUKOCHOBEHMH.

HccnenoBanne JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha

MIPOBOTHUKH U JUDJICKTPUKH.

COopka u mpoBepka pabOTBI DSIEKTPUUECKON Iemu

MIOCTOSIHHOTO TOKA.
290 W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UYILIETO YEPE3
pPEe3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA M HANPSHKEHUS
Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTh
3JEKTPUUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TIOIIAIU OTIEPEYHOT0 CEUCHHS U MaTepHara.

[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUW  TIpU




MOCIEI0BATEIBHOM  COCIUHEHHH JABYX PE3HCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH HapayieIbHOM
coeAMHeHUU  pe3uctopoB.  OmpeneneHune  pabOThI
JIEKTPUUYECKOrO0 TOKA, UAYILEro 4epe3  PEe3UCTop.
OmnpeneneHue  MOLIHOCTH — JJIEKTPHUYECKOrO  TOKa,
BbIJIENIIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CHJIBl TOKa, WAYILEro 4yepe3 JIAMIIOUKY, OT HalpsyKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarauTHOI'O B321HMOIICFICTBH$I IIOCTOSAHHBIX MAarHuTOB.
W3yueHne MarHUTHOTO I10JIsl TOCTOSIHHBIX MarHUTOB IIPU
ux o0beAMHEHUM U pasjeneHud. VcciempoBaHue
JIEUCTBUSA JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY.
OnbIThl,  JEMOHCTPHUPYIOIIHME  3aBUCHUMOCTH  CHJIBI
B3aMMOJICHCTBHS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HaIpaBleHHs TOKa B Karymke. I3yueHue

I[CflCTBI/IfI MAarouMTHOIrO IIOJid Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u H3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenune KIL
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICIOBAaHUIO ABJICHUSA SHCKTPOMaFHHTHOﬁ WHAYKIUU:
HUCCICIOBAaHUC W3MEHCHHI 3HAYCHUS U HaIrpaBJICHHUA

HHAYKIIMOHHOI'O TOKa

7.21

1.22

dusnyeckue SBICHUS B TPUPOJE: DICKTPUUECKHE
ABJICHHSI B  aTtMocdepe, IIIEKTPUYECTBO  >KUBBIX
OpPraHU3MOB, MarHUTHOE ToJe 3eMiu, Apeld MoICoB,
pOJIb MAarHUTHOTO TOJIA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

TexHu4eckue yCTpPOWCTBA: 3JIEKTPOCKOIN, aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUETUUK IICKTPUIECCKON DHEPTHH,
ANEKTPOOCBETUTENbHBIE  MPUOOpHI,  HarpeBaTeIbHbIC
ANEKTPOTPUOOPHI (mpumepsr), AJIEKTPUYECKUE
MpEAOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJBUraTEIh

IIOCTOSHHOI'O TOKA, reHEPATOp IMOCTOSAHHOI'O TOKa




9 KIIACC

Kon

paszaena

Ko hnemenTa

[IpoBepsieMble 2IEMEHTBI COAEP)KAHUS

MEXAHUWYECKUE SABJIEHUA
8.1 Mexanuyeckoe JABWXKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO TBUKECHUS
8.3 PaBHOMEpHOE MPAMOTMHEHHOE IBHKCHHE
HepaBHomepHoe mnpsimosinHeitHoe amxeHue. CpenHsis
8.4 W MTHOBEHHas CKOPOCTh Tella MPH HEPaBHOMEPHOM
JIBUKCHHAH
8.5 VYckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE
' JBUKCHHE
8.6 CBob6oguoe nagenne. OnbITel [anunes
PaBHOMEpHOE nBMXKEHHME TO OKpyKHOCTH. [lepuon u
8.7 yacToTra oOpareHus. JIuHeiHas W yriioBas CKOPOCTH.
LleHTpOoCTpeEMUTENBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT Cynepno3uiuu CUil
8.12 Cuia ynpyroctu. 3akoH ['yka
513 Cuna TpeHMs: cuia TPEHUS CKOJIbKEHUS, CUila TPEHUS
' MOKOs, APYTHe BUABI TPEHUS
814 Cuna TSKECTM U 3aKOH BCEMHUPHOTO TITOTEHHUS.
' YckopeHnue cBOOOAHOTO MaACHHUS
515 JBwxenue  muaner  Bokpyr  Comnma.  IlepBas
' KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
PaBHOBecHe MaTepualbHONU TOYKH. AOCOIOTHO TBEPAOL
8.16
TENO
817 PaBHoBecue TBEPHOro Teaa € 3aKPEIUIEHHOW OCBIO

BpaiieHusi. MoMeHT cuibl. LleHTp TshkecTn




8.18

Nmnynbce Tena. M3menenue nmmyinbca. UIMmynbe cuiibl

8.19

3aKoH COXpPaHCHUA UMITYJIbCAa

8.20

PeakxtuBHOEC JABHXKCHUEC

8.21

Mexann4deckast pa60Ta 1 MOIIHOCTb

8.22

8.23

8.24

8.25

PaGora cun TsxecTH, ymnpyroctd, TpeHus. CBs3b

SHEPruu U paboThl

HOTCHHI/IaJ'IBHaH SHEpPIrus TCI1a, IOoAHATOIO HajJ

MMOBEPXHOCTHIO 3eMIIn
[ToTrenumanpHast SHEPTUS CKATOU MPYKUHBI

Kunernueckass sHeprus. Teopema O KHHETHUYECKOU

QHCPIUn

8.26

3aKoH COXpAaHCHHA MEXaHHYeCKOM OHCPIun

8.27

[IpakTuueckue paboOTHI:

OnpeneneHne cpeaHE CKOPOCTH CKOJIBKEHUS Opycka
WIM JIBIKEHUS IIapuKa IO HAaKIOHHOW IUIOCKOCTH.
OmnpeneneHyue yCKOpeHUsl Telna MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnemoBanne 3aBHCHMOCTH TYTH OT BpPEMEHH TIPH
PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THIIOTE3bI: €CIM TIPH PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HA4YadbHOW CKOPOCTH MYTH OTHOCSTCS
KaKk psSJa  HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnemoBanue 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKCHUS
OT CWUJIBI HOpPMalbHOrO JaBleHus. OnpeneneHue
kod(pdurmenta TpeHUs CKoNbKeHHs. OrnpeneneHue
KECTKOCTH TPYXKUHBL. OrmpenencHre padOThl CHIIBI
TPeHHUs] TPU PABHOMEPHOM JIBIDKEHUH Tela TI0
TOPU30HTAILHOW MOBEPXHOCTH. OTmpeiencHue padoThI
CWIBI  YOPYrOCTM  MNpU  mogbéMe  Tpy3a ¢
WCIIOJIb30BAHUEM  HEMOABM)KHOTO M TIOJIBHYKHOTO

OJIOKOB

8.28

CDI/I3I/I‘-I€CI(I/IC SABJICHUSA B Hpnpo;[e: HpI/IJII/IBbI U OTJIUBHI,
nBkeHue TiaHeT COJHEYHOW CHUCTEMbl, PEaKTHUBHOE

ABUIKCHUC KHUBBIX OPTaHU3MOB




8.29

TexHuueckue  yCTpOMCTBA:  CHUIAOMETP, JaTYUKHU

I10JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH

KOJIeOaHMIt: nepuon, 4acrora, aMIluinTyza

9.2

9.3

MaremaTnueckui u NPY>KUHHBIN MasITHUKH.

[IpeBparmenue sHeprun npu KojaedaTeTbHOM ABHKCHUN

3aryxatomme KosiebaHus. BpIHYKICHHBIE KOJIeOaHMS.

Peszonanc

94

Mexanudeckre BOJHBL CBOICTBA MEXAQHUYECKUX BOJIH.
[IpononbHbIE U TIONIEpeYHbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTh €€ pacrnpocTpaHeHHUs. MeXaHHU4YEeCKHUE BOJIHbI

B TBépI[OM TCIIC, celicMUYeCcKHE BOJIHEI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHUe 3ByKa

9.6

Wndpa3Byk u yiabTpa3ByK

9.7

9.8

[IpakTuyeckue paboTHI:

OnpeneneHue 4YacTOThl W Hepuoja  KojieOaHMi
MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4YacTOThl W Hepuojaa  KoJiebaHMi
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJieOaHM
MOJIBEIIEHHOT0 K HHUTU TIpy3a OT JUIMHBl HHTH.
HccnenoBanne 3aBUCUMOCTH  Iepuojia  KoJieOaHM
NPYKHUHHOTO MasTHUKa OT Maccel Tpysa. IIpoBepka
HE3aBHCUMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBEIIEHHOTO0 K HHUTH, OT MAacChl Tpy3a U JKECTKOCTHU
pyXuHbL. I3MepeHue yckopeHust CBOOOTHOTO TaIeHUS
dusnueckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICCHHE, CEHCMUYECKHE BOIHBI,

IIyHaMHu, 3X0O

9.9

TexHudeckue yCTPOMCTBA: 3XOJIOT, HCIOJIb30BAaHUE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10

10.1

9H€KTpOMaFHI/ITHOG I10JIC. BJ'ICKT];)OMaFHI/ITHBIC BOJIHBI.




11

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJTH
10.2 [Ikana >7E€KTPOMarHUTHBIX BOJIH
10.3 DneKkTpoMarouTHas mpupojaa cBera. CKOpPOCTb CBeTa.
' BomaHoBEIE CBOIICTBA CBETa
[IpakTudeckue padbOThI:
104 N3yuenne CBOWCTB  OJCKTPOMArHUTHBIX BOJH C
MTOMOIIBI0 MOOUITBFHOTO TenedoHa
Odusndeckue SBICHHUS B TPHUPOJE: OUOIOTHYECKOE
10.5 JefcTBHE BUIHAMOTO, yIabTpadHroIeTOBOTO u
PEHTT€HOBCKOI'O U3JTy4eHUI
10.6 TexHuyeckue yCTpOIiCTBA: HCIIOIL30BaHUE
' AIEKTPOMArHUTHBIX BOJH JIJIS COTOBOM CBSI3U
CBETOBBGIE SBJIEHUS
111 JlyueBast monens cBera. MicTouHHMKM cBETa
11.2 [IpsimosinHENHOE pacpOCTPaHEHHUE CBETA
113 OTtpaxenue ceta. [11ockoe 3epkano. 3aKoH OTpaKeHUS
. CBeTa
114 [Ipemomitenne cBeta. 3aKOH TIPEJOMIICHHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKEHHE CBETA
115 JInnza. Xop mydel B JINH3E
116 OnTuueckast cucreMa Qoroanmnapata, MHKPOCKONA U
' TeJIeCKoma
117 I'maz kak onrudeckas cucrema. biau3opykocTs H
' JAIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceeta B ciekTp. OmnbiTel Hpl0TOHA.
' Clio)keHne CneKTpalibHBIX LBETOB. [{ucnepcus ceeta
[IpakTudeckue padbOTHI:
HccnemoBanne  3aBHCHMOCTH  yIjla  OTPaKCHHS
CBETOBOTO JIy4a OT yIJia MaJCHHUS.
119 N3ydeHne XapaKTepUCTHK HW300paKCHHS TpeMeTa B
' IJIOCKOM 3epKaje.
HccnenoBanue  3aBUCUMOCTH — YIJIa  MIPEIOMIICHUS
CBETOBOT'O JIy4a OT yIJja MMaJIcHUsl Ha TPAHUIIE «BO3IYX —
CTEKJIION.




12

[Tonyuenne wm300pakeHH C TMOMOIIBI coOMparomen
JIMH3HBI.

OmnpenencHre (QOKYCHOTO PACCTOSIHUS M ONTHYECKOM
CHWJIBI COOMPATOIIEH JTNH3HI.

OMnBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OneITbl 10 BOCHPUSATHIO LBETA MPEIMETOB IPHU UX

HaOJII0JICHUN Yepe3 IIBETOBbIC (PUITBTPHI

dusndyeckue SBJICHUS B npupoac: 3aTMCHUA Comnana u

11.10 JIyHbl, 1IBETA TEJN, ONTUYCCKHE SBJICHHUS B arMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 Texuuueckue yCTpOMCTBa: OUKH, MIEPUCKOIL,
' ¢doToanmapar, ONTHIECKUE CBETOBOIBI
KBAHTOBBIE AABJIEHU A
191 Omneitel Pezepdopna u muianerapHas MOJeENb aToMma.
' Mogens aroma bopa
122 Hcnyckanue M morjiouieHue cBeTa aToMoM. KBaHTBHI
' JInnenyaTele CIIEKTPBI
12.3 PagnoakTuBHOCTH. Asb(da, 6eTa- U raMmMa-u3IydeHus
194 Crpoenue aromHoro sapa. Hyknonnas wMonens
' aTOMHOTO siapa. M30Tomnsl
125 PanuoaxTtuBHble npeBpamieHus. Ilepuon mnomypacmana
' ATOMHBIX SIJEP
126 SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAI0BOTO U
' MaccoBOTO YHCEN
12.7 DHeprus CBI3u aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUH
128 Peakuuu cuntesa u aenenusd saep. VICTOUHUKHM 3HEpTrUn
' CouHIta 1 38311
12.9 Snepnas osHepreruka. JlelicTBHUE  paIMOAKTUBHBIX
' W3JIY4eHHUH Ha )KMBbIE OPraHU3MbI
[IpakTudeckue pabOTHI:
HaGmronenne CrulomHbIX W JIMHEWMYAThIX  CIIEKTPOB
12.10 W3IIy4EeHHUS.

HccnenoBanne TpeKOB: M3MEPEHHUE SHEPTUM YACTHUIIBI

10 TOPMO3HOMY TyTH (110 poTOoTrpadusim).




W3mepenune paanoakTHBHOTO (poHA

dusndyeckue ABJICHHUA B IIpupoac: €CTECTBEHHBIN

PaauOAKTUBHBIN ¢om, KOCMHYECKHUE Jy4H,

12.11 PaIMOAKTUBHOE W3JIYYCHUE MPHUPOIHBIX MHHEPAJIOB,

JEUCTBUE PAaJUOAKTUBHBIX MW3JIy4YCHUH HA OpraHu3M

YECJI0BCKa

12.12

Texuuueckue yCTpoiicTBA: CIEKTPOCKOTI,

VHJMBUYyAJIbHBIA JO3UMETP, KaMepa Buinbcona

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanusi Ha ocHoBe PT'OC

[Tonnmanue ponu  QU3MKM B HAyyHOM  KapTUHE  MHUDa;
c(OpMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
M TI03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeil poaud (U3MKU B pa3BUTHH
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOTui, 00 3BOJIOLUHU
¢u3nUecKux 3HAHUKH W MX POJM B IIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKIAJE€ POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUS O BHMJAX MaTepuu (BEIIECTBO M TMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BeUIeCTBA, O (PU3UYECKOH CYIIHOCTU SBICHHH MPUPOJIBI
(MeXElHI/I'-IeCKI/IX, TCIIJIOBBIX, OJOJICKTPOMAarHUTHBIX U KBaHTOBI)IX);
YMCHUC pa3indyaTh SABJICHUSA 11O OMMUCAHUIO UX XAPAKTCPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SBICHHE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3MUECKUX SBICHUIN

B OKpYXaloOlUleM MHpe, BbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA




(mpu3HAKK)

BJ'IaI[eHI/Ie OCHOBaMM TOHSITHIHOTO arrmapara U CHUMBOJIMYECKOI'O
A3bIKa (1)I/IBI/IKI/I " HCIIOJIb30BAHHC UX IJId PCIICHUA y‘l€6HBIX 3aaa4,
YMCHHE XapaKTCpU30BaTh CBOMCTBaA TCII, (l)I/ISI/I‘ICCKI/Ie SABJICHUSA U

MPOLIECCHI, UCTIONB3YS PYHIAMEHTAIBHBIC U IMITUPUYCCKUE 3aKOHBI

YMeHHe OIuCHIBaTh HN3YUCHHBIC CBOMCTBA TEII U (bPIBI/I‘ICCKI/Ie SIBJICHHUA,

HCIIOJIb3Ys q)I/I?)I/I‘ICCKI/Ie BCJIIMYHHBI

Bnagenue ocHoOBaMM METOJOB HAaydyHOTO TO3HAHHUS C Y4ETOM
COOIOZICHHSI MPaBWJI OE30TACHOTO Tpyna: HaOMIoIeHHUE (PUINICCKUX
SIBIICHUU:

YMEHHE CaMOCTOSATEIHHO COOHMPATh IKCIEPHUMEHTATbHYIO YCTaHOBKY
U3 JaHHOTO Habopa 0OOPYIOBaHMS MO WHCTPYKLIHUU, OMUCHIBATH XOJ
OTIBITA ¥ 3aIKMCHIBATE €T0 PE3YNBTATHI, (DOPMYITHPOBATH BHIBOIBL;
MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUYHH:
YMEHHE IUIAHUPOBATh HW3MEPEHHS, CaMOCTOSATEIBHO COOMpaTh
OKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HWHCTPYKIMH, BBIYUCIATH
3HAYCHUE BEJIIMYUHBI W AHAIM3UPOBATH TOJYYEHHBIC PE3YJIbTATBI C
yu€TOM 3a/IaHHOM MOTPEITHOCTH Pe3yIbTaTOB U3MEPEHHIA;
MPOBEJICHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIICIOBAHMIA,
CaMOCTOSITENILHO  COOMpaTh JKCIEPUMEHTAIBHYI0 YCTaHOBKY U
MPOBOAWTh  WCCIEAOBAaHWE IO  WHCTPYKIMH,  TPEICTABIATH
MOJTyUYEeHHBIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUI] U
rpauKOB, YIUTHIBATh MOTPEITHOCTH, JIeIaTh BEIBOIBI 110 PEe3yJIbTaTaM

HUCCICa0BaHUA

[Tonnmanue  XapakTepHBIX  CBOMCTB  (DUM3MUYECKUX  Mojene
(MaTepuasibHasi TOYKa, aOCOMIOTHO TBEPIOE TEJO0, MOJAEIH CTPOCHHUS
ra3oB, XHJAKOCTEH U TBEPABIX TeJ, IUIaHETapHas MOJENb aroma,
HYKJIOHHAsi MOJIeJb aTOMHOTO s/ipa) U yMEHHE MPUMEHSATh UX IS

00BsSICHEHUS (PU3UIECKUX TTPOIECCOB

YMeHne oOBSCHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TN, B TOM
yuciae M B KOHTEKCTE CHUTyallud MPaKTUKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUINHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha U3YYEHHBIC CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIU

YMeHnue pemate pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHHH),




UCIIONB3YSl 3aKOHBI W (OpMysbl, CBA3BIBAIOIIKME (PU3UUECKHE
BEJIMYMHBI, B YACTHOCTH, 3allMCHIBATh KpaTKOE YCIOBUE 3ajayd,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOaUMBbIC 1Jisi €€ pelleHUs, UCIOIb30BaTh CIPABOYHbBIE JaHHBIC,
MIPOBOJIUTh PAcCY€Thl U OLIEHUBATh PEAIUCTUYHOCTh IOJYYEHHOTO
3HaYeHUS (PU3MUECKON BEIMYMHBI, YMEHUE ONPEICNATh Pa3MEPHOCTh

buznyecKoil BeTNYHHBI, TOTYYSHHON MPU PEeIICHUH 331a4u

YMeHue XapakTepu3oBaThb IPUHUMIIBI  JECHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIOIb3Ys 3HAHUSA O
CBOWCTBaX (U3MYECKUX SBICHUA ¥ HEOOXOAuMbIe (PHU3HMUECKUE

3aKOHOMCPHOCTH

10

YMeHue UCHONIb30BaTh 3HAHUS O (PUIUYECKUX SIBICHUAX B
MOBCEHEBHOM KU3HM JUIsi oOecriedeHusi O€30MacHOCTH MpHU
oOpamieHnd ¢ OBITOBBIMH ~ HpHOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI M  COONIOJACHUS HOPM
JKOJIOTMYECKOTO TOBEICHHMS B OKpYXKaOUIEH cpele; MOHUMaHHWE
HEOOXOAMMOCTH TPUMEHEHHUS IOCTIKEHUM (DU3UKM W TEXHOJOTUU

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIb30BAHUA

11

OnbIT moMCKa, NpeoOpa3oBaHMs M NPEACTAaBICHHUS HHPOpPMALUU
¢u3nyecKoro coJep’kaHus C HCIOJIb30BAaHUEM HH(OPMAaIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMM; YMEHHUE OLEHUBATH TOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM HAa OCHOBE MMEIOIIUXCS 3HAHUU U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB,  YMEHHME  MWCIOIb30BaThb  IIPU
BBIMIOJTHEHUH Y4YEOHBIX 3aJaHUM HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3UYECKOT0 CONEep)KaHUs, CIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BiajgeHue 0a30BbIMM  HaBBIKAMH  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JApYIyl0; yMEHHE
co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

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

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJi NPOEKLIUU YCKOPEHWS,




IMPOCKIMKU CKOPOCTH M KOOPAWHATHI IIPpHU CBO6OI[HOM nmaacHuu TeEi1a 110

BEPTUKAIN

CkopocTh paBHOMEpPHOIO JIBUJKEHHUS Tella MO0 OKpykHOCTH. Hampasienue
CKOpOCTH.

@opmyiia ISl BBIYUCICHHUS CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U NEPUOL

oOparieHus:
27R
L=
T

LenTpocTpeMurenbHoe yckopenue. HampaBieHue LEHTPOCTPEMHUTEIBHOTO

1.6 yckopeHusi. @opMyiia U1l BBIYMCICHHS YCKOPEHUS:
2
a. — L
"R
®opmyiia, CBSI3bIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:
v = !
T
Macca. IInotHocts Bemecta. @opmyra i BBIYUCICHUS IIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHarpaBiIe€HHOCTh BEKTOPa YCKOPEHUs Tela U BEKTOpa CHJIBI,
JIEHCTBYIOLLEH HA TEJIO
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fy y=-F,
1.12 Tpenue Mokos U TpeHUE CKOJIbKeHMs. Dopmyna AJId BBIYUCICHUS MOIYJIS




1.13

1.14

CHJIBI TPCHUSA CKOJIBXKCHUS:

szp-;"-f

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

F=k-Al

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

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

HesecomocTs 1 neperpysku

1.15

Nwmnynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
p=mi

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

1.16

1.17

1.18

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

Mexanunueckas padota. @opmMyria JJisi BHIYUCICHUS paOOThI CHJIBI:

A=Fscosc

Mexann4deckass MOIITHOCTb:

nv=24
I

Kunertnueckas n NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYUCIICHUSA

KUHETUYECKON DHEPIUH:




IJE)E
By

Teopema 0 kuHeTHUeCKOU dHEprun. PopmMyra s BIYUCICHUS

MIOTEHLIMAJIbHON YHEPIUH TENA, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexannyeckas dJHEeprus:

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

JEUCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM I'as3:




1.24

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

Mexannueckue kojeOaHUs. AMIUIMTYIA, MEPUOJ M YacTOTa KoJeOaHHIA.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUNA:

1.25

1.26

1.27

1.28

MaremaTuyeckuii M NPYKUHHBIA MasATHUKH. [IpeBpailileHre sHEpruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxatomue kojnebanus. Beinyxaennsie konedanus. Pezonanc

MexaHU4eCcKHUe BOJIHBL. HponoanHe " IIOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:

A=v-T

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

nByx cpell. MHdpa3Byk U yIpTpa3ByK

1.29

IIpakmuyeckue pabomul

N3Mepenne cpeaHed MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
IPYXUHBL; KO3((UIIMEHTA TPEHUS CKOJIBXEHUS; Pa0OThI CUIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpEeIHEN CKOPOCTH JABMKEHHUS OpyCKa 10 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHusi Opycka Ipu JBMKEHUH MO HAKIOHHOM MJIOCKOCTH; YacTOThl U
nepuoja KojiebaHM MaTeMaTHYeCKOro MAasTHUKA; 4acTOThl W Iepuoaa
Kose0aHUH MPYXKMHHOTO MasTHUKA; MOMEHTa CHJIbI, JIEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU MOABEME Tpy3a C IOMOILBIO
HETOJBI)KHOTO 0JioKka; paOOThl CWJIBI YIOPYrocTH NpU MOABEME TIpy3a ¢
IIOMOIIBIO TTOABHKHOTO OJIOKA.

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

nepuosa KosieOaHWH HUTSHOTO MasTHHKAa OT Maccel rpys3a. IIpoepka




YCJIOBUA paBHOBECHA pblyara

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

IpupoaAC M TEXHHUKE, MNPUIMBBI U OTIHBbI, IBHXXCHHC ILIAHCT ConHeunon

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

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

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

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbIE TIOJOXKEHUS MOJEKYISIPHO-KMHETUUECKOW TEOpHUH CTPOCHHUS

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

25 JlBmwxkeHne uyacTull BemiecTBa. CBs3b CKOPOCTH JIBUKEHMS YaCTHUIl C

' TeMieparypoil. bpoyHosckoe aBmxenue, iMppy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxatue

2.5 TennoBoe paBHOBECHE

26 BuyTtpennsas sueprus. Pabora u Teruionepenada Kak crocoObl M3MEHEHHUs

' BHYTPEHHEHN HEPrUU

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

2.8

O=cml(t,~t)
3aKOH COXpaHEHHUsl PHEPTUU B TEIUIOBBIX IMpOIECCcaX. YPaBHEHUE TEIIOBOTO
29 OanaHca:

O +0,+..=0




2.10

Ucnapenue u xonaeHcauus. MI3MeHeHUe BHYTPEHHEH SHEPrUU B MPOLIECCE
ucrapeHuss W KoHjaeHcauuu. KumneHue KHUIKOCTU. YenbHas TeIoTa

napoo6bpazoBanus: L = Q/m

211

Bnaxnoctn BO3yXa

2.12

2.13

[InaBnenve u xpucraumzanus. l3MeHeHue BHYTpEHHEH »SHEPruu MpH

IUIaBJICHUU U KPpUCTAJUIU3AallH. yI[eHBHaH TCIJIOTA I1JIaBJICHUA:

BHyTpeHHs1 SHeprus CropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

roruBa: ( = Q/m

2.14

[Tpunnume! paboTe! TermioBeix auratenei. KIT/ remoBoro asuraresns

2.15

IIpakmuyeckue pabomul

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

CMEIIMBAaHUH XOJOIHOHN U ropﬂqeﬁ BOJBI; IpoHecCa UCIIApCHUA

2.16

2.17

Qusuueckue sA6nenus 6  npupode:  TIOBEPXHOCTHOE  HATSDKEHHE U
KaNMWJUISIpHBIE SIBJICHUS B MPHPOJAE, KPHUCTAUIBI B MPHUPOJE, H3ITYUCHHE
Connna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE pPOCHI,

TyMaHa, HHEA, CHETa

Texnuueckue  ycmpouicmea:  KaWJULIPbl, MPUMEPHl  MCIOJIb30BaHUS
KPHUCTAJUIOB, >KMJKOCTHBIA TEPMOMETpP, JATUYMK TEMIIEpaTypbl, TEPMOC,
cucTeMa OTOIUICHHS JIOMOB, TMIPOMETpPBI, IICUXPOMETp, MapoBas TypOHHA,

JIBUTATENIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. [[Ba Buja 31eKTpUUeCcKuX 3apsJioB




3.2

B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs AMEKTPUUECKOro 3apsaaa
34 Onexrpuueckoe nojue. Hampsx€HHOCTh 3nekTpuueckoro mnousd. ITpuHumn
CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenun snektpuueckux 3apsaoB. [leficTBHE 3JI€KTpUYECKOro IOJs Ha
3eKTpUYEeCcKre 3apsibl. [[pOBOAHUKY U TUAIEKTPUKU
[TocTostHuBIN 3nekTpuyeckuid TOK. JlelcTBust snekTpuyeckoro Toka. Cuna
Toka. Hanpsbxenue.
3.6 | =q/t,U=A/
DIEKTPUYECKOE CONPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnenoBarenpbHOE COETMHEHHE POBOAHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannensHOE cCOeAMHEHNE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
U =Uy;I=I+1; rR=5,
2 2 -
CwMmeriaHnHbIe COETMHEHUS TTPOBOTHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoynsa — Jlenmna:
2
3.11 O=I"-R-t
3.12 OneiT Opcrena. MarHuTHoe Iosie IpsIMOTO NMPOBOJHMKA C TOKOM. JImHum
MarHuTHON MHAYKIIMH
313 MarauTHOE MOJie TMOCTOSSHHOIO MarHuTa. B3auMonelcTBue MOCTOSTHHBIX
MarHuTOB
3.14 JleicTBHE MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM




3.15

OnbiTel Papajes. SABiaeHue 35eKTpoMarauTHoM nHaykuu. [Ipasuio Jlenna

IIpaxmuueckue pabomol

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

UccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IMPOBOJIHUKE

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

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

3.17 ANEKTPUYECTBO JKUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMild, Jpeid
MIOJTFOCOB, POJIb MAarHUTHOTO TIOJIS JJIS JKU3HU Ha 3eMile, TIOJSIPHOE CHSTHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP, PEOCTarT,
CUETYMK DJIEKTPUYECKOM DHEPIrUU, AJIEKTPOOCBETUTENIBbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIe 3IEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
NPEJOXPAHUTEH, JIEKTPOMArHUT, 3JIEKTPOJBUraTeNb IMOCTOSHHOIO TOKa,
TeHEPaTop MOCTOSHHOTO TOKa

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JIeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmonenb cBeta. [IpsMonrHEIHOE pacipOCTpaHEHNE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIIEHHSI CBETA

3.23 JHucnepcus cseta

394 JIunza. Xop mydeii B mun3e. DokycHoe paccTosHue TMH3bL. OnTHYecKas cuia

' mumsel: D = 1/F

3.25 I'ma3 xak ontudeckas cucrema. ONTHYECKUE TPHOOPHI
Ipaxmuueckue pabomul
#i##Par#t#13mepeHrne ONTHYECKON CHIIBI COOMparomiel JTHH3BL, (POKYCHOTO

396 paccrosiHUsL coOuparomieil JHMH3BI (TI0 CBOWCTBY paBEHCTBA pPa3MEpoOB

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

##HPar###llccnenoBanue cBOMCTBAa N300pakeHUs, MOTYYEHHOTO C TOMOILBIO




CO6I/IpaI-OI_H€I71 JIMH3bI, U3MCHCHUA (bOKYCHOFO PacCTosAHNA ABYX CIIOXKCHHBIX
JIMH3; 3aBUCUMOCTH YTIJIa IIPCIIOMJICHUA CBCTOBOI'O JIyda OT yIJjla MaJCHUA Ha

IrpaHuIC «BO3AYX — CTCKIIO»

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

32! OINITUYECKHUE SBJIEHUS B arMoc(epe (uBeT HeOa, pedpakuus, pagyra, MEPax)
328 Texuuueckue ycmpouicmea: OYKH, TEPUCKOI, (oToammapar, ONTUYECKUE
' CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
11 PamnoaktuBHOCTE. Anb(a-, Oera-, ramMma-usnydeHus. Peakmuu anbda-u
' Oera-pacnajga
42 OmnswiTel Pesepdopaa mo paccesnuto anbda-yactuil. [lmanerapnas monenb
' aroma
4.3 CocraB atromHoro siipa. M3otomns
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 SnepHbie peakiyu. 3aKOHBI COXPAHEHHUS 3apSAI0BOr0 U MacCOBOTO YHCEN
Qu3zuyeckue s6NeHUss 8 Npupoode: ECTECTBEHHBIH paJUOAKTUBHBIN (OH,
4.6 KOCMHYECKHE Jy4H, PaTUOaKTUBHOE W3Iy4YCHHE TPHUPOIHBIX MHHEPAJIOB,
JeCTBHE PaJIMOAKTUBHBIX U3ITy4YEeHUI Ha OpraHU3M YeJoBeKa
47 Texuuueckue ycmpouicmea: CHEKTPOCKON, WHANBUAYAIBHBIH TO3UMETD,

kamepa BunbcoHna, syiepHasi sHEpreTuKa




