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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha ypOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, NPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIeHO Ha (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYAIOIIMXCS M OpraHU3alUi0 H3y4YeHUs
¢u3MKN Ha AEATeTBbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYHUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qusuke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii mMporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, MOCKOJBbKY (U3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH H (U3UISCKOU
reorpadueli, BHOCHUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpa,
IpPEeNoCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOrO METOoJa
MO3HaHMsI, TO €CTh CII0CO0a MOIy4YEeHUsI JOCTOBEPHBIX 3HAHUN O MUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe y 00yJaronmxcs.

Nzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIOJIaracT OBJIAJCHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JaHHblE M  HCIOJIB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYSHHSI BHIBOJIOB.

[lenn wusyuenus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pelICHUEM



Komnernn Munucrepcrsa npocenienust Poccuiickoii @enepanuu (MpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX MHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (HOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O POJU (U3MKHU IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX Ieliel mporpaMMbl 1O (DU3WKEe Ha ypOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUH  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSCHITH (DU3NUYECKHUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PpEIICHUS MPOCTEUIIUX PacuyE€THBIX 3ajlady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAONIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll PU3MUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHXKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHNBaHUE MH(HOPMAIIVH;

3HAKOMCTBO €O cepaMu podheCCHOHATILHON JIeSTEILHOCTH, CBI3aHHBIMU
c (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyudenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7abopaTopHbIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIEPUMEHTATBHBIX 3aIaHHUH, MPEIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponabl. PU3NYECKUE SIBIICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MmepeHue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIOEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HabmogaemMoro apieHus. Onucanne GU3NIECKUX SIBJICHUN ¢ TTIOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuveckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHSI.

2. @uznyeckue npuOOpPHl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepOB MaJbIX TEN.
5. M3mepenue temmeparypsl HNpU HOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JNATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemlecTBa: aTOMbl W MOJEKYJbl, HX pa3mepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrm>kenne uactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBuwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHHME.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJNIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUSL.



2. Habmonenne nuddysumn.
3. HabGmiomenue  siBmeHWi,  OOBSCHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKCHHUSL.

SBnenne uHEpUMM. 3aKOH HMHEPUUM. B3aummopaeicTBhe Tel Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULEC
00BEMa BelecTBa.

Cuna Kak XxapakTepHCTHKa B3auMojeicTBUsa Ted. Cuila ynpyrocTd U 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B IpUPOE U TEXHUKE.

Hemoncmpauuu.

Hab6mronenne MexaHnuecKoro JIBHKEHUS TeTa.
N3mepeHne CKOpOCTH MPSIMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjeHUs] UHEPLIMH.

1
2
3
4. HabOnroneHue U3MEHEHUs! CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. CrnoxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuwie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHUs OpycKa WM IIapuKa IIo
HAKJIOHHOM ITIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopmariun)
MPY>KUHBI OT MIPUIIOKEHHOM CHUIIBI.

5. ONbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIECHUSI U YBEIUYECHUS J1aBlieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI raza OT 00bEMma, Temmeparyphl. llepenmadya maBieHus
TBEPABIMU TEJIAMU, KUIAKOCTIMU U Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS JKUJIKOCTU OT TiyOuHbl. ['mapocraTmdeckuit
napasokc. Coolraromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.



Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3aymHOW obosouku 3emau. Ombeit Toppuuennu. M3mepenue armocdepHOro
JaBJICHUS. 3aBUCHMOCTh aTMOC(EpPHOTO JaBICHUS OT BBICOTHI HaJl yPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmarommecs coCcy/bl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCMMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTH

T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBME IJIaBaHMs TEIN: IUIABAaHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEH Tella U )KUAKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMA MOTPYKEHHON B
MKUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM HAa  TEJO,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbI, AEHCTBYIONIECH HA TEIO
B JKUJIKOCTH, OT MACChI TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.

o vk w N R
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Paszges S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckast pabota. MOUTHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBumio
paBHOBecHsl ppluara. IIpumeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas oHeprus. KuHertmuyeckas W IOTEHUHMAJIBHAS  DHEPTHS.
[IpeBpailieHrie OTHOTO BHJIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHUKE.

Hemoncmpauuu.



1. IIpuMepsl MpOCTBIX MEXAaHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue pabOThl CUIIBI TPEHUS MPHU PABHOMEPHOM JABIXKCHUHU Tela
110 TOPU30HTAJIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.
4. H3yuyeHune 3aKOHA COXPAaHEHUs MEXAHUYECKON DHEPTUM.
8 KUIACC

Pa3zneua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJIAPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHUHU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tesna. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKOH TEOPHH.
CmaunBaHNE U KallWUISIPHBIE SIBIICHUS. T€MIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3p TemMmneparypel €O CKOPOCTBIO TEIJIOBOTO JIBHXKCHHSI
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TerIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIJIONPOBOAHOCTh, KOHBEKLUS, U3ITyUYEHHUE.

KonnuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BelECTBa. TernaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIyioBoro Oananca. [lmaBinenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YnenbHas Tteruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JIaBJICHHSI.

BrnaxHocTth Bo31yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padotel TemoBbix aurareneil KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHMS U MPEBPAILEHUS] SHEPTHH B TEIUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.

3. HaOmronenue siBneHu cMauyMBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HabmroneHue TemioBOro paciupeHus Tel.

5. M3MeHeHue naBneHusi raza Nnpu M3MEHEHUH OObEMa W HarpeBaHUU WM

OXJIAXKJECHUU.
6. IlpaBuna usmepeHus remMnepaTypsl.



7. Buael Tenonepenayu.

8. OxjaxaeHue Mpy COBEPIICHUH PAOOTHI.

9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMHU CHIJIAMM.

10. CpaBHEHHE TEMIIOEMKOCTEN PA3JIMYHBIX BEIECTB.

11. HaGnronenue KureHus.

12. HabnrogeHue mocTosiHCTBa TEMIIEPATYPhI MTPH TIIABJICHUH.

13. Moaenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimaul.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.

2. OnbITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl IO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H

TBEPABIX TEIL.

4. OmnpeneneHue NaBJICHUs BO3AyXa B OaJJTIOHE MIMPHUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOM TPyOKE OT TeMIEPaTyphI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEpPruM Tela B pe3ysibTare
TEeIIonepeayr U padoThl BHEITHUX CHJI.

8. HccnenoBaHue sBji€HUS TEIJIOOOMEHA NPU CMENIMBAHUM XOJOJHOU H

ropsiuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEIJI000MEHE C HArPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHre yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeniesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yJ1eIbHON TEIUIOTHI MIABICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

Onektpuzanuss Tena. JBa pojaa 3iEKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSIHUSI MEXKY TEJIaMHM ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro mnods. IIpuHuun
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsil.
Crpoenne aroma. IIpoBOJNHMKM W  JIHUDJIEKTPUKU. 3aKOH  COXPAHEHUSA
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIrIoBOeE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.



Onektpuueckass uenb. Cuia  Toka.  DJEKTPUUYECKOE  HAIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BeliecTBa. 3akoH Oma
a1 ydactka nenu. llocienoBarenbHOe W mapalyIeIbHOE  COCAMHEHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpudecKre IeNu U MOTPEeOUTEIN dIEKTPUIECKOi sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBHUE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OmeiT  Opcrega. MarauTHoe 1moje  3JEeKTpudeckoro Toka. [IpumeHeHue
AJEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOoJBUTaTellb MOCTOSTHHOTO ToKa. VICHosib30BaHHME 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CrnocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPTUH.
DNEeKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DneKTpu3anus Tel.

JIBa poaa 3JIEKTpUYECKHUX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DJIEKTPOCTATUYECKAS HUHAYKIIHSL.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOAHUKH U TUDIICKTPUKH.

MoaenupoBanue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTouHMKM TOCTOSIHHOTO TOKA.
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JlericTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30BbIi pasps.
. I3MepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHnune 3JIeKTpUIeCKOro HAMPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH cONpOTUBIICHUN.
. B3aumoaencTBre noCTOSIHHBIX MarHUTOB.

T T T Y
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. MonenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS TTOJI0COB MarHUTA.
. MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
. OneIT Dpcrena.
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. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

N
o

. JleicTBHE€ MarHUTHOTO IOJISI HA POBOJHUK C TOKOM.
. DNEKTPOJIBUTATENb MOCTOSTHHOTO TOKA.
. UccnenoBanue sABiIEHUS IEKTPOMATHUTHON UHAYKIIHH.

NN
N



23.
24.

25.

OneiTel @apases.

3aBUCUMOCTh HAIIPaBJIEHUS MHIYKIHOHHOTO TOKa OT YCJIOBUH €ro
BO3HHKHOBEHHUSI.

DIIEKTPOTreHEePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COIIPUKOCHOBECHUM.

HccnenoBanne JOEUCTBUSL JJIEKTPUYECKOTO TMOJISI Ha TPOBOJHUKH H
JTIADJICKTPUKH.

COopka u nmpoBepka pabOThI AIEKTPUIECKON LIETTH OCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CUIIbI TOKA.

N3MepeHue u perymmpoBaHUE HANIPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKa, MIAYLIETO YEpe3 PE3UCTOpP, OT
COINPOTHUBIICHUS PE3UCTOPA U HAPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBUCHUMOCTh 3JIEKTPUYECKOTO
CONIPOTUBIICHUS TPOBOJHUKA OT €ro JIMHBI, IUIOMIAJA MONEPEYHOTO
CEUYCHHMS U MaTepuara.

IIpoBepka TmpaBuia CIOXKEHUS HAINPSHKEHUW TIPU  IOCIEI0BATEILHOM
COCJIMHECHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Iy CWJIbl TOKAa MPU MNAPAUICIBHOM COCIUHEHHH
pE3UCTOPOB.

Omnpenenenue pabOThI AIAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpenesieHuEe MOIIHOCTH  AJIEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBaHne MarHuTHOTO B3aUMOJICHCTBUSA OCTOSSHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO TMOJiI TOCTOSHHBIX ~ MAarHUTOB TIPU KX
00BbEIMHEHUU U Pa3JICTICHUH.

HccnenoBanne AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnpIThl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI  B3aUMOJACHCTBUSA
KaTyIIKKM C TOKOM W MarHuTa OT CHJIbl TOKa W HalpaBJICHUsS TOKa B
KaTyIlIKe.

N3ydenue neicTBUS MArHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.



21. OIBITEI  TIO HCCICAOBAHUIO SABJICHUA BHGKTPOMaFHHTHOﬁ HHAYKOUUN:
HCCICAOBAaHHUC W3MECHECHUN 3HAUCHUS U HanpaBJICHUA HWHAYKIIUMOHHOTIO
TOKaA.
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Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTENIBHOCTE MEXAaHMYECKOIO JBWKEHUA. PaBHOMEpPHOE HpPSAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonuHenHoe nBrxeHue. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOycKOpeHHOE NpsiMOJIMHEWHOE JBHkeHHe. (CBoOoOaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpallueHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HeBecomocCTh U nieperpysKu.

PaBHOBecue marepuasnbHON Touku. AOcoioTHO TBEpAOe Teno. PaBHOBecue
TBEPJOIO TeEJIA € 3aKPEIIIEHHON OChIO BpauieHus. MoMeHT cwibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, NOJHATOrO Haj
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cxxatou npyxxuHsl. Kunernueckas
sHeprus. Teopema 0 KHHETHYECKOW DHEPTMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHMYeCKOro JBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

oTcuéra.

2. CpaBHEHME NyTE€W W TPACKTOPUM NBUKEHUS OIHOTO M TOTO KE TeJa

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKECHMS.

HabGnrogenue nBr>xeHus Tejia o OKpY>KHOCTH.



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

Habmonenne MexaHn4eckux SBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETa
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBIXKEHUHU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJIBI.

HaOmnroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca npu B3aMMOACUCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJbca MPHU A0COIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habmoienue peakTUBHOTO ABMXKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IIPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKON YHEPTHH MPU JABMKEHUU TeJla Mol JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA WIH TEIEHKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIBXKEHUs OpycKa WIM JABUKCHUS
[IapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HaKJIOHHOM IIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psj HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIb
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodphuireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMKCHHUH Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOIBUYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyJa. MaTteMaTnyecKui U NpYKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUu MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKUX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOoHA. OTpaxeHue 3Byka. MHbpasByk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MOJA JIEWCTBHEM CHIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCa.

PacnipocTpaneHne npo10bHBIX U MOMNEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W Mepuoja KOJEOAaHMH MaTeMaTUYECKOTO
MasTHHKA.
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2. OmpeneneHue 4acTOThl M IEPHOJA KOJIeOaHU MPYKUHHOTO MAasITHUKA.
3. UccnenoBanue 3aBUCUMOCTH TepHOJia KOJICOAHHUM MOABEHICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwuii
MPY>KMHHOTO MasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
Pazgeua 10. DiaeKTpoMarHuTHoe mMoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DONEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJMHOBBIE CBOMCTBA
CBETa.
Hemoncmpayuu.
1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJIHOBBIE CBOWCTBA CBETA.



Jlabopamopuvie pabomul u onvimol.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lIcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaKCHHUS B
ONTHUYECKUX CBETOBOJAX.

Jlmaza. Xom mydeit B gnumH3e. OnTudeckas cucrteMa (¢oToarmapara,
MHUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTs U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop tydeit B coOuparorieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Toy4yenune n300pakeHU ¢ TOMOIIBIO JIUH3.

[TpuHiun aevictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens ria3za.

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. [lomy4yenue 6em0oro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpaK€HHUsI CBETOBOrO Jiydya OT yrJia
naJIeHuUs.
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2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEIOMIIEHUS CBETOBOTO JIiyda OT yrIJia
NaJCHUS HA TPAHUIIC «BO3TyX—CTEKIION.

4. lTlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHHSI M ONITUYECKON CHIIBI coOMparomen
JIMH3HI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.



7. OmBITBI MO BOCTIPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUU uepe3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OneiTel Pe3epdopna v miuanerapHas Mojenb atoma. Mojens atoma bopa.
HcnyckaHue 1 NorioeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sAnpa. HM3oromsl. PaanoaxtrBHBIE
npeBpaieHus. [lepron nonypacnana aTOMHBIX SIEP.

SnepHbie peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOTO U MAacCOBOrO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpruM. Peakiuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HaA KUBBIE
OpraHU3MBl.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BOAoOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uzimydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIUIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nytu (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTMBHOIO (POHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO-00001AI0IINK MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTHU3allun
U 0000IIeHHS  TPEIMETHOTO  COACpKAaHWA W OMbITa  JICSITEIBHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM NAHHOTO MOIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOeCreuynBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METANpPEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYyYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHATH (Pu3nyeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KA4ECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.



[IpuHIMNIMATBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 CY4€T TOro, 4YTro OOydYalIIHecs BBIMONHIIOT 3aJaHusl, B KOTOPHIX UM
IpeuIaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3nueckue SBICHUS B OKPY>KaIOIIEeH NMPUPO/Ie U TOBCEAHEBHOM JKU3HU;
WCITIOJI30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE U1 NPOBEPKU THIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, IPAKTUYECKOTO UCTIOJIb30BAHUS PA3TUYHBIX HICTOUHUKOB
HSHEPrUM HAa OCHOBE 3aKOHA IPEBPAILIECHHS U COXPAHECHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus QUMK Ha YpPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IEHHOCTH (PU3MYECKON HAyKHM KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBI;

- pa3BUTHE HAy4yHOH J1I0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOr0 TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBaHHOCTh HaBbIKa pe(dJIeKCUU, NpPU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa,

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTHM€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH U



COIMAIbHOW HAIMpaBICHHOCTH, TPEOYIOMMX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TPUMEHEHHE (HU3WYECKUX 3HAHUM IS pelieHus 3ajad B
0o0JIacTH OKpy>Kalolllel Cpeibl, IUIAaHUPOBAHUSA IOCTYNKOB M OLEHKUA HUX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOLIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelIeHus;

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

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPU BBHIMOJHECHUU HWCCICAOBAHUN U
POCKTOB (DM3UYCCKOM HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHHUSAM
APYTHX;

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
JIeSITEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SIBICHUSAX;

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

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

e - CTPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HAa OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TpoTrpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHBIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue JelicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TMPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€IaTh BHIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUIUUECKOTrO
SIBJICHUS,

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

CaMOCTOSITENILHO (POpMYIHpPOBaTh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMSI,;

IPOTHO3UPOBAaTh BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (U3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJIO0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MpPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHMUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMH
CXE€MaMH, arpaMMaMu, HTHOU TpauKoi 1 UX KOMOMHALIUSAMHU.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX)TaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAlleJICHHbIE HA pPELICHUE 33Jaud M MOAJAep KaHHe
OJ1aro’KeJIaTeIbHOCTH OOIIEHNS;

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYNe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
poOIeMBl;

NPUHUMATPH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisiTh pPOJd, OOCYXKIaTh MpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAMPABJICHUIO ¥ KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETO BKJA/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (pU3NYeCcKUX 3HaHUil;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX IMPUHATUSA  PEIICHHUU
(MHOUBUYaJIbHOE, NPUHATHE DPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
TpyIIoNn);

CaMOCTOATENILHO COCTABJISTH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUTaHa HMCCIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OMBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHHUS
(U3MYECKOro HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUl, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JPYroro 4eloBeKa B XOJAE CIOpa UM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JAPYTOro;
npU3HaBaTh CBOE MPaBO Ha OIIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYIOTO.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  aedopmanms  (ympyras, — IUJIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath sABiacHUS (Auddy3us, TEMIOBOE IBWKEHHWE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeaada JAaBiICHUS TBEPABIMH TENaMH, XKUIKOCTAMU U
razamu, atMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMHM B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIAaBaHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSXKECTH, BEC
Tella, Cuja TpPEeHUsA, JAaBlicHHWe (TBEPAOTO Tela, KUJIKOCTH, Tas3a),
BBITAIIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(Q(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KUHETUYEeCKash W MOTEHIMalbHAs DHEPTHsi), MPU OMHCAHUU MPaBUIBLHO
TpakTOBaTh  (PUBMUYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yUYCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUiia CJIOKEHHsS CHJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),



«30JI0TOE€ TMpPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXaHWYECKON
SHEPruH, TpPU D3TOM [aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBL: HAa OCHOBE aHAIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTb NOpPOOJIEMBI, KOTOPbIE MOXHO pEIUTh MpPU HNOMOIIU
(U3HMYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000PYAOBAHHUS,
3aMMChIBaTh X0/ ONbITA U POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0béMa, CUJIBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHMEM MPSAMBIX H3MEPEHUM (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHIKEHHSI Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Teja U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Cilenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

MPOBOJIUTh KOCBEHHBIE H3MEPCHUS (DU3NYECKUX BEIMYMH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWIa, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJAKOCTh TeJO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysS TPEIIOKEHHON WHCTPYKIIUU: TIPU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTIO/IaTh MpaBUJIa TEXHUKU OE30IMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh MPHUHIUIBI  JIEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOJA, THUIPABIWYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOAuUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (DU3UUYECKUX 3HAHUM B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU OOpalieHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HH(opMauumu B HWHTepHeTre B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CpPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCHSTH
uH(OpPMAITHIO, KOTOpas SIBISETCS TMPOTHBOPECYMBON WM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCTIOJIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JUTEPATYpPy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypcbl cetu IHTepHEeT, BiaeTh NMpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPaAMOTHO HCIOIB30BAThH



U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMO/JICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEeMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBHUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIaBJIEHWEe, KpUCTaJUIM3alusa (OTBEpACBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIUA, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHUCTBUS AJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha TTPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MUH]TYKIIHS)
[0 OIMCAHWID HX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUNA B
OKpY)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIbI B mpupoie, uznydeHue ColiHIa, 3aMEp3aHUE BOJIOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoJIOCOB, pOJIb MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emJie, MOJSIPHOE CHSIHUE, IPHU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 337a4y B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TeMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YyAE€iIbHas TEIIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUJa TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBJIEHUE ITPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €AUHMIIBI
bu3nYeCKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JTAHHYIO
Gu3NYECKyI0 BEIWYMHY C JAPYTUMH BEIUYMHAMHU, CTPOUTH TpaPUKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
CTPOEHHUS BEIECTBA, MPUHLHUI CYNEPHO3ULIUHU MOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YMHCIIE U B
KOHTEKCTE CHUTYyallMil MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

peumaTe pacy€THbIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Yys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 3a/ladyd 3allMCBhIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJI  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHbl U (OPMYIIBI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOAUTh PACUETHl M CPABHHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEAIOJNIOKEHUE, OLECHUBATh IPABUIBHOCTD IOPSAKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3znyecKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpU HU3IYYEHHH OT ILIBETa HU3Tydarolien (morionarouei)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEel U B3aUMOJEUCTBUE
DNIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMbIe MPEANONOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYITHPOBATH BHIBOBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTrypbl, OTHOCUTEIHHOU
BJIQKHOCTH BO3/yXa, CHUJIbl TOKa, HAMpPsHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TONEPEYHOTO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHHUK, OT HAOpsDKEHUS Ha  IPOBOJIHUKE,
UCCJIENOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE€ TaOMUIl M TrpauKoOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIIElysl MPEII0KEHHON MHCTPYKUUHU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

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

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUA M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM Ha HX oOmucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPTUH, DJIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
PEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIIBHBIE
npuOoOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUECKUX
Lemnen ¢ MocaeAoBaTeIbHBIM U MapajulesIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIeTIel;



NPUBOAUTh  MPUMEPHl  (HAXOIUTh  WHOOpPMAIMIO O  TIPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKMX 3HAHUW B TIOBCETHEBHOU
KU3HH JIJIs oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMauu (PU3HUECKOTO CONEpPKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUK HW TYyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] TIPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUil HAyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KpaTKHUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIepKaHWs, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YIbTAThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHMHBIA anmapar Kypca (Qusukw,
COMPOBOXK/IaTh BBHICTYTVICHUE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUHN (U3HMUCCKUX
IPOIIECCOB pacHpeiensaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OIICHUBAaTh COOCTBEHHBIM BKJAJ B
NeSTeTLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMAa OTcu€Ta, MarTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, aeopmarius
(ympyrasi, mjgacTaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJIO,
IEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYyK U YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPIETHKA,

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIDKEHHE, CBOOOJHOE
MaJIecHUEe TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TeJI, PEAKTUBHOE IBIDKEHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyXaroume u
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JHUCIEpCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MYECKUX SBJICHUWA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NUECKHE SIBICHUS B IPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JICUCTBHE BUIAMMOTO,
yIbTPaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUUYECKYIO 3a/layy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEepeMeIleHue, MyTh, YrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKash DHEPTHs, TOoJHAsg MEXaHW4YecKass DSHEeprus,
MIEPHOJT M YacTOTa KOJIeOAHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbI), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUECKHUH CMBICT HCIIOJIb3YEMbIX BEJTUYHH,
0003HaueHUs W €IUHUIIBI (U3HUECKUX BEIUYMH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHWs JHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHITUI  CYTEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATH (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHajW3a YCIOBUS 3aJladyd 3allMChIBATh KpaTKOe
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUSI, TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nueckon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PEUIUTh TP OMOIIH
Gu3MYECKUX METONOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
pOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUM, IPSAMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3e, HAOJMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOYHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUE U3MepsIeMOl BeMMYUHBI ((OKYCHOE paCcCTOSHUE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBIOOp crHoco0a HU3MEpPEHHUs
(M3MepUTENIbHOTO PUOOpa);

NPOBOJANTh HCCIEAOBAHME 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0O€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4eCKOro MasTHHUKa OT JJUHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEIOMIICHHs OT yIJia



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMI U TpadUKOB, AeNaTh BHIBOJBI IO
pe3yJibTaTaM HCCIe0BaAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJIHOIO MaJEHHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYecKas padoTa M MOIIHOCTh, 4acToTa U
nepuos KojeOaHMM MAaTeMaTUYeCcKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEIIOKEHHON MHCTPYKIIMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opyI0BaHUEM;

pasznuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYEUHBI HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHUIOMETP, JATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MAaTHUHbIE€ PUCYHKH M3YyUEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOpPMALMIO O  MpUMeEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIlEeH cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMamu (U3HNUECKOTO COJIEpKaHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYSI MOMCKOBBIN 3arpoc, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJHUTEJIBHBIX HCTOYHUKOB;

UCITIOJIB30BAaTh MPHU BBIIOJIHEHUHN YYE€OHBIX 33JaHUN HAay4YHO-TIOMYJISPHYIO
JUTEepaTypy (PU3MYECKOro COAep X aHWs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3UKH U COMPOBOXAATH
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IIpakTunueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3nes 1. ®u3unka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa

11 dusnka - HayKa 0 IPUPOJIE 2 bubmuorexa [IOK
| " PPt https://m.edsoo.ru/7f416194
bubmmorexa [IOK
1.2 ) 2 1
A https://m.edsoo.ru/7f416194
. bubnmoreka [JOK
1.3 EcTecTBeHHOHAYYHBII METO]] IIO3HAHHMSI 2 1 o oo T/ 1416104
Hroro mo pazueny 6

Pa3nen 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHHH BelleCTBA

2.1 CTpoeHUe BeIECTBA 1 bubmaorexa [JOK
' P - https://m.edso00.ru/7f416194
59 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 9 1 bu6mmoreka [IOK
' BEILIECTBA https://m.edso00.ru/7f416194
bu6mmorexa [JOK
2.3 Arpera € COCTO elecTBa 2
R TOAMHA BEMECTD https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
3.1 MexaHndeckoe JIBUKEHUE 3 bubnmorexa LIOK

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

3.2 WNueprus, macca, IIOTHOCTH 4 1 bu6mmoreka [IOK




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

bu6mmoreka [JOK

33 Cuna. Bt o 14 ! 2 https://m.edso00.ru/7f416194
Uroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. llepenayua gaBiaeHus: TBEPIABIMU 3 bubnnoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlapietne KuakocTh > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmocheproe 1aBIeHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYKEHHOE y 9 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6mmoreka [JOK
>1 Pabora i MomEOCTS 3 . https://m.edso00.ru/7f416194
bu6mmoreka [JOK
52 TpocThie MEXaHH3MEI > ! https://m.edso00.ru/7f416194
bubmuorexa [JOK
: M 4 1 1
>3 eXanpeckas snepru https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12




8 KUIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenuioBble siBieHUS
. bubmuoreka [JOK
11 CrtpoeHue u cBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
SIDIOBHIS HPOHECCHl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. JinekTpu4yecKue H MATHUTHBIE SIBJICHUSA
51 DneKTpUuUYecKue 3apsiabl. 3apsHKEHHBIE Tela 7 1 bubnmnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTPUUYECKUN TOK 20 2 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHbIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
2.4 4
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannueckue siBJeHUs
11 MexaHHU4YeCcKOe ABUKEHUE U CIIOCOOBI €T0 10 1 bubmuoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B 7 20 1 3
SAIMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHEL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexann4yeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHHHCCIUE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTPOMAarHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DNeKTpOMarHUTHOE MOJIe U bubnuorexa [IOK
3.1 6 2
3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znea 4. CBeToBbIE ABJICHUS
4.1 3aKOHBI pacIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBanToBLI€E IBJICHUSA
bubmuoreka [JOK
51 Hcnyckanue u mOTJIonIeHHe CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 (TpoeHHe ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 AAnepibie peakiuim ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTopuTe1bHO-00001aI0IM I MOYJIb
6.1 [ToBTOpeHue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — Hayka O pUpoE.
SBnenus npupoipl. uzndeckue
SIBJICHUS

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

02.09.2025

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexannudeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

03.09.2025

dusnueckue BeTUUYNHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenne
TeMIIepaTypbl IPU MOMOIIN
XKUJKOCTHOTO TEPMOMETpA U AaTUMKa
Temrneparypsl"”

Kak ¢usuka u agpyrue ecTecTBEeHHBIE
HayK{ U3Yy4aroT MPUPOY.
EcrecTBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIeIEl

VYpok-uccnenosanue "lIposepka
TUIIOTE3bI: JAIBHOCTD MONETA
IapuKa, MymeHHOTr0 TOPU30HTAIIBHO,
TeM 0OO0JbIIIE, YeM OOJIBIIIE BEICOTA

09.09.2025

10.09.2025

16.09.2025

17.09.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a




mycka"

Crpoenue BemiectBa. ONBITHI,

HU3MCHCHUA CKOPOCTHU ABUKCHHUA TCII

7 JIOKa3bIBAIOIIME JUCKPETHOE Enbmiorexa IOK
P 23.09.2025 @ https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIEeCTBA
8 JIBr>KeHME 4acTHIl BEIIECTBA bubmorexa LOK
24.09.2025 @ https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OmbITHI 11O
9 a0JIFOICHUIO TEIUIOBOTO
HADJIOACHIIO TEILIOBOT 30.09.2025
pacIIUpEHHUS Ta30B)»
10 C 3]
TapTOBas KOHTPOJIbHAs paboTa 01.10.2025
ArperaTHble COCTOSIHUS BEIECTBA
B3anMocBsa3p Mexay CBOWCTBAMU
BEIIECTB B PA3HbBIX arperaTHbIX
11 COCTOSHHUSIX U UX Bubmiorexa ITOK
07.10.2025 @ https://m.edsoo.ru/ff0a0378
aTOMHOMOJIEKYJIIPHBIM CTPOSHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJBI
MexaHndeckoe IBUKEHHE.
12 PaBHOMEpPHOE 1 HEpaBHOMEPHOE bubmorexa HOK
08.10.2025 @ https://m.edsoo.ru/ff0a05c6
JIIBUKEHUE
bu6mmorexa [IOK
13 Ckopocrts. E CKO
KOPOCTD. BAHHHIE! CKOPOCTH 14.10.2025 @ https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHH OBIKEHUS Bubmiorexa LJOK
I p 14.10.2025  https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aK0H HHEPIINH.
15 B3a1/113M01[eﬁCTBHe TeJIpKaK OpUuYnHa BrbmroTexa LIOK
P 15.10.2025 | https://m.edsoo.ru/ff0a0c10




IImotHOCTE BemecTBa. Pacuet Macchl

bu6mmoreka [IOK

16 1 00beMa Teja Mo ero MIOTHOCTH 21.10.2025  https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPIOTO TEJIay» 22.10.2025
18 Pemenue 3amgad mo treme "[lmoTHOCTH bubmuorexa [JOK
BemecTna" 05.11.2025  https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepUCTHKa
19 B3aumoiecTBus Ten. Cuma 11.11.2025
ynpyrocti. 3akoH ['yka
Jlaboparopunas pabota «H3yueHue
20 3aBUCUMOCTH PACTSDKCHUS
(nedopmanuu) Ipy>KUHBI OT 12.11.2025
MIPHIIOKCHHOMN CHITBD»
21 SBnenue Tarorenud. Cumia TSKeCTU 18.11.2025
CBsI3b MEX]Ty CUJION TSKECTH U
22 Maccoit Tena. Bec tena. Pemenue bubmorexa HOK
sanau 110 Teme "Cruia TsecTH" 19.11.2025  https://m.edsoo.ru/ff0al778
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnuoreka [IOK
dusnyecKkre XapakKTepUCTUKH TUIAHET 25.11.2025  https://m.edsoo.ru/ff0a1502
bubnuorexa [JOK
24 Hswepettne ci. JliHamomeTp 26.11.2025 https://m.edsogru/ff0a18cc
bubmuotexa [JOK
25 Bec rena. Hesecomocts 26.11.2025 https://m.edsogru/ff0a1778
CrnoskeHHe IBYX CHII, HallpaBJICHHBIX
26 10 OJTHOM Hﬂpﬂi’/l)i)ﬁ. ’ ’ bubmmorexa [JOK
PaBHOEiCTBYIOMAs CILT 02.12.2025  https://m.edsoo.ru/ff0ala70
27 Pemenue 3amgad mo reme




"PaBHoelicTBYIOIIAs CHIT"

TpeHHe CKOJIBKCHUSA U TPCHUC ITOKOA.

03.12.2025

bubmuorexa [JOK

28
Tpenue B mpupoic U TEXHUKE 09.12.2025  https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yueHue
3aBUCHMOCTH CHJIbI TPEHHS

29 CKOJIbXKCHUS OT CHJIBI IaBJICHUS H bubmorexa [IOK

10.12.2025  https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAOIINXCS
MTOBEPXHOCTEH

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHIIBI 16.12.2025
Pemenune 3aga4d no temam: «Bec

31 Tenay, «I'paduueckoe n3o0pakeHNE bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS 17.12.2025  https://m.edsoo.ru/ff0aldeQ
CHII»

KonTponbHas pabota mo Temam:
«MexaHHUYeCcKOoe JBHKEHUEY,

32 «Macca, II0THOCTBY, «Bec Tenay,

23.12.2025
«I"paduyeckoe n300pakeHUE CUIT»,
«Cuib»

33 JaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmorexa [IOK
YBEJIMYEHHUS TaBICHUS 24.12.2025 @ https://m.edsoo.ru/ff0a20a6
JlaBrieHue ra3a. 3aBHCUMOCTD

34 JIaBJICHUS Ta3a OT 00bEMa bubmorera [JOK

’ 30.12.2025  https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepemaua maBieHHS TBEPABIMU
35 TGJ‘II;I\fIII/I ncj KOCTSIMH H E:S&MI/I bubmotexa [IOK
» FKHA ' 13.01.2026  https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBneHue B KUAKOCTH U rase, bubnmoreka [JOK




BBI3BAHHOE JIEMCTBUEM CUJIBI TSKECTH 14.01.2026  https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo reme «J/laBienue B bubmuorexa [JOK
JKHUIKOCTH U rase. 3axkoH [lackais» 20.01.2026 = https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobumarommecs cocy ! 21.01.2026 @ https://m.edsoo.ru/ff0a2970
39 I'mapaBinuueckuii mpecc Bubmaorexa ITOK
P P 21.01.2026 @ https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
SKUIKOCTHBIA HACOC 21.01.2026
Atmocdepa 3emmn. [Ipuanner
CYIIIECTBOBAaHUS BO3 HOM
41 o}g(l)lnquH 3emnu 3::3y;:I/IMOCTI) bubnmorexa LHOK
' 27.01.2026  https://m.edsoo.ru/ff0a2b5a
aTMOoC(hepHOTro JaBJICHUS OT BHICOTHI
HaJ ypOBHEM MOps
4 Bec Bo3ayxa. ATmochepHoe bubnnoreka [JOK
JaBJIEHUE 28.01.2026 = https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTO AaBJICHUS. bubnnoreka [JOK
OmneiT Toppuuennu 03.02.2026  https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 aBJIEHUA OT BBICOTHI Ha, OBHEM bubmmorexa [TOK
8 abls 04.03.2026 = https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepoun. AtmochepHoe bubnuoreka [IOK
JaBJICHUE Ha PA3JIMYHBIX BBICOTAX 10.03.2026  https://m.edsoo.ru/ff0a2fc4
46 Perenne 3aga4 mo TemMe
"AtmocdepHoe naBieHue" 11.03.2026
JlelicTBue ®UJIKOCTH U Ta3a HA
47 HOIPY:KEHHOE B HUX TEJIO bubmorexa [TOK
Py ' 11.03.2026  https://m.edsoo.ru/ff0a3276

ApxumenoBa cuia




JlabopaTtopHas pabora «OnpeneneHue
BBITAIKWBAIOIIEH CHUIIBI,

bu6mmoreka [IOK

48 JENCTBYIOIIEH Ha TEJO, TOTPY>KEHHOE 17.03.2026  https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»

JlaGopaTopHas paboTa 1o Teme

49 «Hccnenosanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
TeJa B BOJE OT 00bEMA MOTPyKEHHOU 18.03.2026  https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCTH TEJIa»

bu6mmoreka [IOK

>0 llnapatite Tex 24.03.2026  https://m.edsoo.ru/ff0a3a96
Jlaboparopuas pabora

51 "KoHcTpynpoBaHue apeomerpa min
KOHCTPYHPOBAHUE JIOAKH U 24.03.2026
onpeeneHue e€ rpy30no bEMHOCTH"

Pemenue 3agau no remam:

59 «[lnaBanue cynoB. bubnuotexa [JOK
BoznyxomnaBanuey, «/laBnenue 25.03.2026  https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Tra30B»

bu6nmoreka [JOK

>3 Mexaririecias pagora 07.04.2026 https://m.edso0.ru/ff0a3f82

bubmuorexa [JOK

>4 Morg1oCTs. EQMHHIiEl MOIHOCTH 07.04.2026  https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienopanue "Pacuér

55 MOI_LIP'I.OCTI/I, pa3BI/IBaeM"OI/I pu 08.04.2026
noaBEME IO JIECTHULIS

56 [Ipoctele MexaHu3MBI. Phryar.

PaBHOBecHe cmit Ha prruare 14.04.2026

o7 KonrponsHas pabora no teme




«/laBieHue TBEPABIX TEN, )KUIKOCTEH
u razoB» / Bcepoccuiickas
npoBepouHas paboTa

PesepBHbIil ypok. Pabora ¢ TekcTamu
o TeMe «/laBnenue TBEPABIX Te,

14.04.2026

bu6mmoreka [IOK

o8 JKHUIKOCTEN U Ta30B» / 15.04.2026 @ https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickas nmpoepounas pabota
Prruaru B TexHuke, ObITY U IPUPO/IE.

59 Jlaboparopnas pabota 05 bubnuorexa [JOK
«HMccnenoBanue ycioBHil paBHOBECHS 21.04.2026 @ https://m.edsoo.ru/ff0a478e
phIuara

60 Pemienue 3anau mo Teme «Y cloBuUs bu6mmoreka [IOK
pPaBHOBECHsI pbIYara 22.04.2026  https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust

61 Mexanusma. Jlaboparopnas pabota 05
«3mepenue KIIJ[ HakioHHOM 28.04.2026
TIJIOCKOCTHY

62 Pemenue 3agau mo Teme "Pabora, bu6nmoreka [JOK
mMomtHocTh, KIT/1" 29.04.2026 = https://m.edsoo.ru/ff0a4c48
MexaHuueckasi YHeprusl.

63 Kunetnueckas 1 noTeHInaIbHas bubnnorexa [IOK

05.05.2026  https://m.edsoo.ru/ff0a4252
SHEpTrus

64 3aKOH COXpPaHEHHSI MEXaHUYECKON bubnuotexa [JOK
SHEpPIruu 12.05.2026 = https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpPUMEHT MO TEME

65 "DKCIEPUMEHTAIBHOE ONPEICTICHUE 1
W3MEHEHUS KUHETUIECKON 1 13.05.2026

MOTEHLIUAJIbLHON SHEPTHH NTPU




CKaThIBAaHWUM TeJIa IT0 HaKJIOHHOMN

miockocty"

66 Hrorosas Konrpoasnas pabora 1 06.05.2026

67 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubnuoreka [IOK
o TeMe "MexaHnuueckoe ABmxkeHue" 19.05.2026 @ https://m.edsoo.ru/ff0adee6
PesepBHrliit ypok. Pabota ¢ Tekctamu

"P .M . 1

68 o TeMe ' aboTa. MomHOCTH 20.05.2026

OHeprus
OBLIEE KOJIMYECTBO YACOB I1O0 68 12

[MTPOI'PAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka KonrTpoabsubie IIpakTuueckue op
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETHUECKOU TEOPUH
bu6mmorexa [IOK
5 Kpucrannunueckue u amopdHsbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KallWJUBSIPHOCTb. 1 bubnuotexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpenue u cxaTue 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETTOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sneprus. CrocoOsl 1 bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenauu 1 bubmuoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
KCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbpHas bubmuorexa [JOK
TETIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "HccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHA TP CMEIITMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"
PacueT koau4decTBa TEIIOTHI,

15 HEO0OXOMMOTO JIJIsI HarpeBaHusl Tena
Y BBIICJISIEMOTO UM TPH OXJIAKIEHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yIEeIbHOM TEMJI0EMKOCTH BellecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIoTa bubnuotexa [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE

18 KPUCTAJUIMYECKHUX TEJ. Y IeIbHast Eubmorexa IIOK

https://m.edsoo.ru/ff0a71d2

TEIUTOTA TUTABJICHUSI

19 JlaGopatopHnas pabota "Onpexnenenue bubnuoreka [IOK
YAEIbHOM TETUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHS. bubnnoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. YnenpHas Temiora bu6mmoreka [IOK




22

23

napooOpa3oBaHus U KOHICHCAIHH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
0T aTMoc(epHOTO JTaBICHHUS

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEJBLHOM BJIIAXKHOCTH BO3TyXa"

Pemenue 3agau Ha onpeneneHne
BJIAKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[Ipunuunb paboOThI TEMJIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurarens.
TenoBbIe IBUTATEIINA U 3aI[UTa
OKpY)KAIOLIEH Cpe/Ibl

3aKOH COXpaHEHUs U MPEBPAILCHHS
SHEPTUH B TEIJIOBBIX Mpoleccax

bubmunorexa [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOI paboTe
1o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BenecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas pabora no teme
"TerioBEle saBieHUA. VI3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus Tei. /[Ba poaa
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLML
TeJl UHAYKIUEN U IIPU
COMPUKOCHOBEHUH"




B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.
39 HanpsikeHHOCTB 3JIEKTPUUECKOTO bubnmoreka [JOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIeH
HocuTenu snektpuyueckux 3apsios.
33 DneMeHTapHbIil 3apsa. CTpoeHue
aToMa
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [IOK
COXPAHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHEHHE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHM TOK, YCIOBHS €r0
36 cymecI;BOBaHI/I;I. I/ICT(})ILIHI/IKI/I bubmmorexa [TOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JIecTBUSI DIEKTPUUECKOTO TOKA bubnuorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JEKTPUYECKOTO NOJI Ha TPOBOIHUKHU 1
U JUAJIEKTPUKHU"
39 DJIEKTPUYECKUI TOK B METaJIaX, bubnuorexa [JOK
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas 1enb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHas pabota
bu6mmoreka [IOK
41 "N3mMepeHue U peryJIupoBaHHe CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DIEeKTPUUECKOE HATIPSKEHHE.
Boner™merp. JlaGopaTopras padora

bu6mmoreka [IOK

42 "U3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"

43 ConpoTuBiieHUE MPOBOJHUKA. bubnnoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuorexa [JOK
MIPOBOJIHUKA OT €ro JIIMHBI, IJI0IIA 1 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aad4a

enu
JlabopaTopHas paboTta
"HccnemoBaHue 3aBUCUMOCTH CHIIBI

46 TOKAa, UYILEro 4Yepe3 pe3nucTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaielbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

48 MpaBUJia CIOXKEHUS HAMPSHKEHUN TTPU 1 bubmmoreka [JOK
MOCJIEAOBATEIIFHOM COEAUHEHNUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IIpaBWJIa JJIs CUJIBI TOKA MIPU 1 bubnuoreka [IOK

napajjicJIbHOM COCANHCHUUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenne 3a1a4 Ha IPUMCEHCHUC

bu6mmoreka [IOK

50 3axkoHa OMa Ut pasiIngHoro
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTta u MOILTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpI,1 u II:/IOIII}II)OCTI/I 3J1eKTpI/IquKor0 Enbmiorexa IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNEeKTpUYECcKre ETU 1 MOTPeOnTeNn
53 DJIEKTPHUUECKOI DHEPTUU B OBIT Bubmzorexa LIOK
p P Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanune
54 ITocTostHHEIE MATHUTEI, UX
B3aHMOJCHCTBHE
Ypok-uccnenosanue "M3yuenue bubnuotexa [JOK
55 N \
OJIEH MMOCTOSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHOe 1ojie. MarHuTHOE I10J1e
56 3eMIIM U ero 3HaYeHue JUIs )KA3HU Ha Brbmmozexa [IOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka K KOHTPOJIBHOM paboTe
10 TemMe "DIIEKTPUYECKHUE 3apsbl.
57 3apsKeHHBIE TEIA U UX Bubmzorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaencTBus. [10CTOSIHHBII
AIEKTPUYECKNN TOK"
Kontponbras pabota mo teme
"DeKTpUUecKHe 3apsiibl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tella U UX

B3auMoaecTBUA. I10CTOSHHBIN
anekTpudeckuid Tok" / Beepoccuniickas

https://m.edsoo.ru/ff0abea8




59

IpoBepoyHasi pabora

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

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

60

OmnsIT OpcTena. MarauTHoe noje
3JIEKTPUYECKOI0 TOKa MarautHoe
I10JI€ KaTYIIKH C TOKOM

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

61

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. Jlaboparopnas pabora
"N3yuyenue neiicTBUSI MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrons3oBanue
ANIEKTPOJBUTATENEH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHHE
paloThI eKkTpoBUraTesns"”

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

63

OmnbrTel @apazes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

64

Onexrporeneparop. Criocoosl
MOJTYYEHUS JIEKTPUICCKOI SHEPTHH.
DJIEKTPOCTAaHIIMM Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIeKTpUYECKue u




MAaTrHUTHBIC sIBJIeHUS"

KonrponsHas pabora o reme

66 "DneKTpruuecKre U MarHUTHbIE 1 bubmmorexa LIOK
p" https://m.edsoo.ru/ff0ach14

SIBJICHUSI
PesepBHblit ypok. Pabota ¢ Tekctamu bubnuoreka [IOK

67 1
no teme "TemnoBele sBIeHU" https://m.edsoo.ru/ff0accse

68 PesepBHrliit ypok. Pabota ¢ Tekctamu 1
1o Teme "MarHuTHsbIe sIBJICHUS"

BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO YACOB I1O 68 145

[MTPOI'PAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara nudgposbIe
Tema ypoka Kontposbubie IIpakTuueckue p
n/n Bcero H3Y4YeHH S o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl

1 MexaHn4eckoe JTBUKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [IOK
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITpsIMONIMHEIHOE bubmmoreka [JOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE pAMOIMHENHOE

4 nBikeHue. CpeHsst 1 MTHOBEHHas 1
CKOPOCTh
[IpsimonuHetHOE paBHOYCKOPEHHOE bubmuoreka [IOK

5) 1
JIBHKECHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O ABH)KEHUS. 1
I'padux ckopoctu
JlaGopaTtopHnas pabora "Onpenenenue

7 YCKOpEHHS Tena npu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JBUKECHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

8 CBo0Ooguoe magenne teir. OIbITH 1
lanunes

9 PaBHOMeEpHOE ABMXKEHUE IO 1 bubnmoreka [JOK

okpyxHocTH. [lepron u yactora

https://m.edsoo.ru/ff0ael76




obparmenus. JInHeitHas U yrioBas

CKOpOCTHU
10 LleHTpOCTpEMHUTENLHOE YCKOPECHHE
11 IIepssiit 3axk0oH Hprotona. Bektop bubnuoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnmnoreka HOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. Bbu6mmoteka [JOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuua ynpyroctH. 3akow I'yka ]r?'tl'fr?sj?/y/lr?:;(;c%.[ rOu/IISanecaZ
16 Pemenue 3amgau no reme «Cuna
YIPYTOCTH
17 JlaGopatopHas pabota «Onpeznenenue bubnmnoreka HOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Chia Tpenus https://m.edso:)_.lru/fanf738
19 Pemenue 3aga4d mo teme «Cuia but6mmorekxa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabora "Onpenenenue bubmmoreka [JOK
Kod(puImeHTa TpeHus CKOJIbKECHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau o teme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubnmorexa LHOK
| https://m.edsoo.ru/ff0afb8e
TpEeHHUS
99 Cuna TSKeCTHU U 3aKOH BCEMUPHOTO bubnuoreka [JOK

TATOTEHUS. Y CKOPEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




MageHus

Ypok-koudpepenuus "/[Bmxenue ten

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amakTukn"
Pemenue 3agau mo teme "Cuna
24 TSOKECTH U 3aKOH BCEMUPHOTO bubmotexa [JOK
. P https://m.edso0.ru/ff0af5f8
TSTOTEHUS
o5 IIepBast kocmMuyeckasi CKOPOCTb. bu6nmorexa LIOK
HeBecomocTth 1 eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTepHaIlbHOW TOYKH.
AOCOIIOTHO TBEPIOE TEIIO.
26 PasnoBecue TBEpHOrO TENA C Bubmiorexa OK
. " p https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OChIO BPAIICHUSI.
MowmeHnT cuibl. LeHTp TsKECTH
PaBHOBecue MareprabHON TOUKH.
AOGCOoI0THO TBEPAOE TEIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOW OChIO BpAIllCHMUS.
MowmeHT cuibl. LeHTp TsKECTH
28 Pemenue 3agau no reme "MomeHT but6mmoreka [IOK
cuibl. Llentp Tsxect" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe
29 o TeMe "MexaHn4uecKoe ABMKEHNE bubmmorexa TIOK
. " ’ https://m.edsoo.ru/ff0b0408
B3aunmopeiictBue Ten
KonTponbhas pabota no teme
30 "MexaHn4eCcKOe ABIKEHNE bubmorexa LHIOK
) " ' 18.11.2025  https:/m.edsoo.ru/ffOb06ec
BzauMmoneiictBue Ten
31 Nmnynbe Tena. Umnynbse cuiibl. 3aKoH bubmuotexa [JOK




COXPaHECHMs UMITyJIbCa. YTIPYroe U
HEYyIpyroe B3auMOJACHCTBUE

Penrenue 3amau mo teMe "3akoH

https://m.edsoo.ru/ffOb07fa

bubnunoreka LIOK

32 COXpaHEHHUs UMITysbca' https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bubmuoreka [{OK
34 Mexanunueckast paboTa U MOITHOCTb https://m.edsoo.ru/ff0b0ag4
PabGota critbl TSDKECTH, CHITBI bubnuoreka [IOK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota «OnpezneneHue
36 paboThI CUIIBI TPEHUS ITPU
PaBHOMEPHOM JBMKEHUH TeJIa 10
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBsI3b 3HEPTUH U PaOOTHI.
[TorennmanbHas FHEPTUs
Kunernueckas sneprus. Teopema o bubmuoreka [IOK
38 .
KMHETUYECKON IHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MeXaHHUKe
40 JlaGopatopHas pabora «3yueHue bu6muoreka [JOK
3aKOHA COXPAHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KosebarensHOE IBMKEHNUE U €T0 bubnunorexa LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoieoaHus. bubmmorexa [JOK
Breinyxxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTH4ecKuil U NPy >KUHHBINA

MasATHHUKHU




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuojaa KojaebaHui OT KECTKOCTH
MPY>KUHBI U MacChl Fpy3a»

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJICOAHUAX

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

JlaboparopHas pabota «Onpenenenue
4acTOThI U NIepUoAa Kojaebanui
NPY>KUHHOTO MasITHUKA

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH NIEproJia KoJaeOaHmi
rpysa, OJABEIIEHHOI'0 K HUTH, OT
MaccChl Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue Boiabl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJHBI

Ypok-koHpepennus "MexaHuyeckue
BOJIHBI B TBEPJIOM TeJIE.
Ceiicmuueckue BOJHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3BYyKa

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb21fe

51

Ypoxk-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

ITonroroBka K caMOCTOSITEILHON

but6mmoreka [IOK




pabote 1o Teme "3aKOHBI COXpaHEHUS.

Mexanuueckue KojieOaHus U BOJIHBL"

CamocrosTenbHas pa60Ta 10 TEMEC

https://m.edsoo.ru/ffOb25f0

55 "3aKoHBI COXpaHEHH. MeXaHHnIeCKue
KoJieOaHus U BOJIHBI"
DNIeKTPOMArHuTHOE TOJIE. bubmmoreka [JOK
56
DIIeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-kondepenus "Llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH U1 COTOBOI CBsA3U"
VYpok-uccnenosanue "M3yuenue
59 CBOICTB 3JIEKTPOMAarHUTHHIX BOJIH C brbmmorexa LIOK
p | https://m.edsoo.ru/ffOb2c6c
MOMOIIbI0 MOOMIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 YacTOTHI U JJTUHBI DJIEKTPOMArHUTHOM
BOJTHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 Cko OIZTB cBeTa Bomlzof:me CBOWCTBa bubmmorexa [IOK
P ' https://m.eds00.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS bubmmorexa [IOK
pactpocTp ' https://m.edso00.ru/ff0b3658
Connua u JIyHsl
3aKoH OTpa)k€HUs CBeTa. 3epKaia.
63 Pemenue 3amau Ha MpUMeHEHNE bubmmorexa TIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomnenue cera. 3aK0H bubnuoreka [JOK




IMPECIOMIICHUA CBETA

[TonHOE BHYTpEHHEE OTpaKECHHE
cBeTa. Mcrnonb30BaHuE MOTHOTO

https://m.edsoo.ru/ffOb3aea

bubnunoreka LIOK

05 BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlaboparopHas pabota
"UccnenoBanue 3aBUCMMOCTH yTJIa
66 MPETOMIICHHUSI CBETOBOI'O JIy4a OT yria
NaJIeHUs Ha IpaHule "BO3/1yX-
crexyio""
Ypok-koHpepennus "Vcnons30Banne
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bubmmoteka IIOK
68 JIunzel. OnTHyeckas cuia JUH3bI https://m.edsoo.ru/fob3f2c
. bubmuoreka [IOK
69 [TocTpoeHue n300paxkeHuii B TMH3aX https://m.edsoo.ru/ffob4dda
JlaboparopHas pabota "Onpenenenue
70 (I)OKYEHOFE paC(I:)TOSIHI/IH u olimzlqecxoﬁ bubmorexa LOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoLIel TUH3bI"
71 Ypoxk-koHpepennus "OnTuyeckue bubnuotexa [JOK
JIUH30BBIC TTPHOOPHI" https://m.edsoo.ru/ffOcOa7e
79 I'ma3 xak ontuyeckasi cucTema. bubnuoreka [{OK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-kondepentus "JlepexTo
3peHus. Kak coxpanuts 3peHue"
74 Paznoxenune 6eoro cBera B CIIEKT). bubnuoreka [JOK




Onreitel Herotona. Cnoxxenue
CIIEKTPaJbHBIX LBETOB. [ucnepcus
CcBeTa

JlaGopaTtopHnas pabota "OmbITHI 11O
pa3JIoKEHUI0 OEI0ro CBeTa B CIIEKTP U

https://m.edsoo.ru/ffOcOf4c

75 BOCIPHUATHIO 1[BETA IIPEIMETOB IIPHU UX bubmmorexa LOK
p H e p https://m.edsoo.ru/ffOc0e2a
HaOJII0/IEHUH Yepe3 [IBETOBbHIE
GmbTph!"
VYpok-npaktukyM "BonHoBbIE
76 CBOMCTBA CBETA: IUCIICPCHSI,
uHTephepeHIus u qudpaxuus"
77 OmnwiTel Pesepdopaa v uranerapHas bubmmoreka [JOK
MoJeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue v MOTJONIeHHE CBEeTa
79 aromoM. KBanTel. JInHelyaTsie bubmorexa LHOK
’ ' https://m.edsoo.ru/ffOc144c
CIIEKTPBI
80 Ypok-npaktukym "Habnronenue bubmuoreka [IOK
CIIEKTPOB HCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIBI bubmorexa HOK
A 2 https://m.edsoo.ru/ff0c1672
Ctpoenne atromHoro siapa. Hykinonnas bubnuoteka [JOK
82
MOJIEJIb https://m.edsoo.ru/ffOc18ac
83 PanuoaxkTuBHBIE TPEBpAICHHUS. bubmuoreka [IOK
H3oTomE! https://m.edsoo.ru/ffOclal4
84 Pemienue 3ajau o teme: bubnuoreka [JOK

"PanuoakTuBHBIE peBpamieHus"

https://m.edsoo.ru/ffOclb4a




85

86

[Tepuon nonypacnana
Ypoxk-koudepenuus "PagroakTuBHbIE
U3JIy4EHUs B IPUPOJIE, MEULIMHE,
TEeXHUKE"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2126

87

Snepuble peakuuu. 3aKOHBI
COXpaHEHHUs 3apsJ0BOIO U MacCOBOIO
yucell

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

88

89

DHeprusi CBSI31 aTOMHBIX sifiep. CBs3b
MacChl U SHEPTUHU

Pemenue 3agau no teme "SnepHeie
peakun"

bubmuoreka [{OK
https://m.edsoo.ru/ffOcld7a

90

Peakuuu cuHTe3a U ACTCHUS SEP.
Wcrounuku snepruu ConHua v 3BE311

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

91

92

93

94

Ypok-koHpepenus "Anepuas
sHepreTuka. JlercTBus
PaaAOaKTUBHBIX I/ISJ'IyLIeHHﬁ Ha XUBBIC
OpraHu3mbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanTosBrie aBiienus"

KonTtponbHas pabora o Teme
"DNeKTpOMarHuTHOE MOJIE.
ONeKTPOMarHUTHHIE BOJHBI.
KBanrtoBbIe siBieHUS"

[ToBTOpenue, oboOIICHNE.
JlaboparopHble pabOTHI IO KypCy
"B3aumopeiictBue Ten"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a




IToBTOpenue, 0600IIeHNE. Permenue

95 ACUYCTHBIX U KaUYeCTBEHHBIX 3a/1a4 I10 1 bubmorexa LOK
P " " A https://m.edsoo.ru/ff0c2572
teme "TemnoBsie Mpouecchl
IToBTOpenue, 0600IIeHNE. Permenue
bub6nmmoreka [IOK
96 pacYeTHBIX U Ka4ECTBEHHBIX 3a7a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBbIx gBuraresei"
[ToBTropenue, 0600menue. Pemenne
97 aCUETHBIX U KaUeCTBEHHBIX 3a/1a4 10 1 bubsmorexa [IOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexTpoycTaHOBOK"
[ToBTOpenue, obobIICHNE.
98 JlaGopaTopHbie pabOThHI 110 KypC 1 1 bubmorexa IOK
" patop P " pey https://m.edso0.ru/ff0c2¢52
CBeTOBBIE SIBJIEHUS
[ToBTropenue, 0600menue. Padora ¢
99 TEKCTAaMH 110 TeMe "3aKOHBI 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOopenue, o6o0mmenue. Padora ¢
100 TexkcTaMH 110 TeMe "KonebaHusa u 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o6o6meHue. Pabora ¢
101 TCKCTaI;II/I 10 TEME 'I'HCBGTOBLIe 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6ob6meHue. Padora ¢
102 TekcTamu o Teme "KBanrtosas u 1
sanepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

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

11

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

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

pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBJICHUS B MPUPOJIE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIATH

CyIIIECTBEHHbBIE CBOICTBA (MTpU3HAKH) (PU3UUECKUX SBICHUN

14

ONKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (U3MUYECKHE SIBJICHUS,
UCHOJNB3YSl (U3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHMs U €UHUIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTH  TIpadUKUd  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa M 3alHMCHIBATh €r0 MaTeMaTU4ecKoe

BBIPAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tel, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMi MPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATh I[PUYUHHO-CIICJCTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a1aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyibl, cBs3bIBatONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCIOBHSl 3aJayd 3alUChIBaTh KPATKOE YCIOBHE, MOACTAaBISAThH
buznyueckue BeIUYUHBI B POPMYJIbI M IPOBOJUTH PAcu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3yibTaT, HAXOAWUTh OLIMOKH B

XO0J¢€ OI11bITa, ACJIaTh BRIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl IO HAONIONEHUI0 (U3NYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMmynmpoBaTh  IpOBEpsEMbIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (JOPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUSI C HCMIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBBIX MPHUOOPOB, 3aMUCHIBATH MOKAa3aHWsA NPUOOPOB C YyUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYyro C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATH U3MEPEHMS, CIEAYS MPEIII0KEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPapUKOB, 1€JaTh BBIBOBI

I10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIEerys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAUYEHHE HCKOMOU

BCJIMYNHBI

coOnrofarh TMpaBWia TEXHUKM Oe3omacHOCTH IHpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUMBI  JEHCTBUS NPUOOPOB M TEXHMUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPUHIMIIBI JIEUCTBUS HM3yYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBJIEHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

MPUBOAUTH TPHUMEPHl (HAXOAUTh HWHQPOPMALUIO O TMPUMEpax)
MPAKTUYECKOTO MCIIOIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOOpaMu U TEXHUIECKHUMH YCTPOUCTBAMHU, COXPAHCHHSI 3/I0POBBS U

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

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHBIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCA NPOTHBOPEYMBON HIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBITIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHmsi HHPOPMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINIECKOTO
COJIepKaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUN, MPU ITOM
IrpPaMOTHO UCHOJB30BaTh W3YUYEHHBIN MOHATUHHBIA ammapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/’I pacnpeacisiTh
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICOAUTL 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

11

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jindaTtb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

13

14

1.5

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YMCiIe (PU3NUECKHE SIBICHUS B MPHUPOJE,
IPU TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKHE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPAaKTOBaTh  (PU3MYECKHII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUECKUX BEIMUYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBJICHUS M IPOLIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YeCKoe

BBIPAXXCHUC

1.6

1.7

1.8

OOBSICHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE H B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bACHEHHE 3 |
— 2 JOrMYecKuX ILIaroB ¢ Mnomompio 1 — 2 u3yyeHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3alIUCHIBATh KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
NOJy4eHHOEe 3HaueHue (u3nyeckod BETUYMHBI C H3BECTHBIMHU

JaHHBIMHA

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIN
(U3MUECKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEINIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSIKA

MMPOBCACHUA UCCIICAOBaHNA, ACJIaTh BBIBOAbI

1.9

MPOBOANWTH OMBITHl MO HAOMIOMECHUI0 (U3NYECKUX SBICHUA WIN
GU3MYEeCKUX  CBOWCTB  Tel:  (POPMyIHpOBaTH  IPOBEPSEMbIC

MMPECAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT' O




000py/I0BaHUs, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATDL IPSAMBIE WM3MEPEHUS C HCIOIb30BAHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C HCIOJIB30BAHUEM IMIPSIMBIX HW3MEpPEHUI:
IUTAHUPOBATh HCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATD
U3MEpeHus, cienyd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOALI 110 PE3yJibTaTaM MCCICOAOBAHUA

MMPpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/ILICCKI/IX BCJIIMYHNH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaeaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUMBI JEHCTBHS H3YYEHHBIX HpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa MUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMH U HEOOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMBbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHAOBATCIIbHBIM HW IapalJICJIbHbBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUYECKUX LIETIEH

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (DPU3UUYECKUX 3HAHUN B TTOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHSI 3/I0POBBS U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh TOUCK MHGOPMAIH (PU3NIECKOTO COJEPIKAHUS B CETH
NHTepHeT, HA OCHOBE HMMEKOUIUMXCSA 3HAHUNW U NYTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpe‘{HBOﬁ WA MOYKET OBITh HeHOCTOBepHOﬁ

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-I@6HBIX 3a11aH1/1ﬁ HAay4YHO-




1.19

HOMYJISIPHYIO JINTEPaTypy (U3MYECKOTO COJIEpKAHUSA, CIPaBOYHBIC
Marepuainsl, pecypcbl cern MHTepHer; BuageTh NpuUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MHGOpMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIE COOOIICHHMSI,
0000mas wHGOPMANMIO M3 HECKOJIbKMX HCTOYHUKOB (PU3UUECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISATH PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTAIUeH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NUYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 32 BBIIOJIHEHUEM IUIAHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ B JCATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIE  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

HCIIOJIB30BaTh U3yYEHHBIE MIOHATHUS

pa3iuyaTh SBJICHUSA II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHuCiIe (PU3NUYECKUE SIBICHUS B MPUPOJIE,

IIpU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb  (PU3MUYECKUII  CMBICA  MCIOJB3YEMBIX  BEJIUYHH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME  JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh TIpaduKud  H3yYEHHBIX  3aBUCUMOCTEU

(bU3HYECKUX BEIUYNH

XapaKkTepu30BaTh CBOWCTBA Tel, (PM3MYECKHE SIBICHUS WM TPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHA U 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalluii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYEeCKHX IIaroB ¢ MOMOIIBbI0O 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX XBHGHHﬁ, (1)I/ISI/IIICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3aAauyu (omuparonyecs Ha cucreMy u3 2 — 3
YpaBHEHUI), UCIONB3Ys 3aKOHbI H  (OPMYJIbI, CBSI3BIBAIOIINE
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIIUE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOJUTh PAaCUYEThl W OLICHUBATh PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAaUCHUA q)HSquCKOﬁ BCJINYHMHBI

1.8

1.9

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
(bu3MYeCKUX METOJOB, MCIOJb3Ysl ONMCAHUE MCCIIEAO0BAHUS, BBLAEIAThH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAHUA, [ENIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJMTH OIBITHl 10 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTaHOBKY M3
M30bITOYHOTO Habopa 000pYyIOBaHUA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOAI

1.10

1.11

OPOBOJUTH MPH HEOOXOJUMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MeEpsieMOoM BeTU4YHHBI ((POKyCHOE
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP croco0a

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MIPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHUMN: IJIaHUPOBATH HCCIEIOBAHME,
CaMOCTOSITEIbBHO COOMpaTh YCTaHOBKY, (UKCHUPOBATH PE3YIbTaThI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BUIC Ta6J'II/II_II/I




rpaduKoB, IenaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBAaTh U3MEPEHMSI, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATD H3MEPEHUs, CJIEeAys MPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJyYCHHBIC

PE3yNbTaThl ¢ YYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30IacHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIC TNMPH3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEINei:
MaTepHaibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IIAHCTApHAs MOJEIb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOTI'O A/1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MUX ONHUCAHUA, HCIOJb3YA
3HaHHUS O CBOWCTBaX (DU3MUYSCKUX SBICHHA H HEOOXOIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUU Y4eOHO-IIPAKTHYECKUX
3a]1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300paKEHUH B IJIOCKOM

3epKaie ¥ coOuparomieit JIMH3e

1.17

OPUBOANUTH TNpHUMEpbl (HAXOAUTH MH(QOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOU
KHU3HM Juid  o0ecriedeHHs O€30MacHOCTH TMpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHMSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOT'O ITOBCACHHUS B Opr)Ka}omeﬁ cpeae

1.18

OCYIIECTBIISATH MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NuTepHer, caMoOCTOSTENBHO (OPMYIHpPYST TOUCKOBBIM  3arpoc,
HAaXOAUTh TYTU  OINpPEHECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nHpOpManui Ha OCHOBE WMEIOIIMXCS 3HAHWK W JOTOTHHUTEIBHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHHM YYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIMTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHer; BiazeTte  npuéMamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAILUU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (PU3UIECKOTO
coJiepkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIHM MOHATUHHBIN anmnapaT U3y4aeMoro paszaesna
(GU3MKKH W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4&ToOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBHU C
MIOCTaBJICHHBIMM  3aJa4aMH, CJIEIUTh 3@ BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCSITENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSBISIE  TOTOBHOCTh

pazpemaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

®duzuka — Hayka O IMpHUpoAe. SIBICHHUS NPUPOJIBL.
dusznueckue SABICHUA: MEXAHHYECKUE, TEIUIOBbIE,

SJICKTPUYCCKUEC, MAHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

duznyeckne BenuuyuHbl. V3Mepenue  (uzmueckux
BenuuuH.  Dusmyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

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

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

[TpakTyeckue paboTHI:

###Par#H#113mepenne paccTOsIHUM.
#HeHPar###13mepene 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
#H##Par###I3mepenue  TemmepaTypbl NpU  [TOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAIJIBHBIE CBEJIEHNM A O CTPOEHNUN BEIIIECTBA

2.1

#H#Par###CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pazMepbl.  OnbIThI,  J0Ka3bIBAaIOIIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###/lpwokenne  dactun  BemectBa.  CBS3b
CKOPOCTH  JBIDKEHHS  YacTHI[ C  TEMIIEPaTypowu.

BpoyHoBckoe nBmxenue, muddysus

2.3

BzaumopeiicTBre yacTull BEIIECTBA: MNPUTSKCHUC U

OTTAJIKUBAaHHUE




###Par### ArperaTuple COCTOSIHHS BEIIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAJUIMYECKUX) TEI.

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

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOBI
[TpakTrdeckre padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
HcIonb30BaHueM (pororpadumii).

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

pacuIMpeHusl ra3oB.
#HHHPar###OnBITEL 110  OOHAPYKCHUIO JEHCTBUS CHIT

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEpPaBHOMEPHOE JBM)KECHUE
###Par#t#CropocTs. Cpennsis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKeHUU. Pacuér myTtu U BpeMeHu
JIBUKCHUS
SIBnenne wHepuuu. 3akoH WHepuud. B3ammoneiicTBue
3.3 TEN Kak MPUYMHA U3MEHEHUs CKOPOCTH JBWIKEHHUS TEl.
Macca kak Mepa UHEPTHOCTH Teja
34 ###Par#t# lnotHocTh BemiecTBa. CBSI3p MIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00BEMA BEIECTBA
3.5 Cuna kak XxapakTepHCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ympyroctd u 3akoH ['yka. V3aMmepenue cuibl C
' MOMOIIBIO JUHAMOMETpPA
37 #HH##Par###ABnenue TaroreHuss u cuna TshkectH. Cuna
' TSDKECTH Ha JApYyrux miaHeTax. Bec Tena. HeBecomocTh
35 Cuna tpenus. TpeHHE CKONBXKEHUS W TPEHHE TMOKOS.
' Tpenue B npupoje U TEXHUKE
39 #H##Par###Cnoxenne cuil, HaMpaBJICHHBIX 110 OJHOU
' npsAMoi. PaBHoelcTByOIIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OmnpeneneHne CKOPOCTH PABHOMEPHOTO  JIBHKEHUS
(mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmIIE u Tak jganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHUS Opycka WIM [IapukKa I0
HAKJIOHHON  TuiockocTH.  OmpeneneHue  IMJIOTHOCTH
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTb pacTsoKeHus (aeopmariiu) mpy>KUHbI OT
MPUIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOILIUE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesa U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

@u3nyeckue SBICHUSA B IIPUPOJE: NIPUMEPHI ABUKEHUS C
pasIMYHBIMHM CKOPOCTSIMU B JKUBOW M HEKUBOW IPUPOZE,

IICP'ICTBPIG CHUJIbI TPCHUSA B ITPUPOAC U TCXHUKE

TexHUYecKre yCTPOMCTBA: TMHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUA U

- YBEJIMUCHUS TABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS ra3a oT 00béMa,
' TEeMIIEPaTypbl
43 [lepenaya naBneHus: TBEPABIMU TEIAMU, KUAKOCTAMU U
' razamiu. 3akoH [lackais. [THeBMaTHYeCKHE MAITHBI
3aBUCHMOCTh  JABJICHHUS JKUJIKOCTH OT  TJTyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIIarmuecs: CoCy/Ibl.
[MunpaBinuyeckrue MeXaHU3MbI
AtMmocdepa 3emnu u armocdepHoe naBieHue. [Ipuannbl
A CYIIIECTBOBaHMS BO3AYIIHOW 000704ku 3emid. OTMbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 W3mepenune arMmocdepHoro npasneHus. [lpubopsl ans
' U3MepeHHs aTMOCHEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BrelTamkuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnnaBanue




4.9

[TpakTrueckue paboTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
00béMa TOrpyKEHHOH B JKMJIKOCTb YacTH Tela.
OmnpeneneHye BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIEH Ha
TENO,  NOrpy’)KEHHOE B  JKMIKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUIIbL, JEHCTBYIOLIEH
Ha TEJIO B OJKUAKOCTH, OT Macchl Tena. OnbiThl,
JEMOHCTPUPYIOLME  3aBHCHUMOCTb  BBITAJIKUBAOILICH
CHWJIBI, AECUCTBYIOLIEH Ha TEJIO B XKMIKOCTH, OT 00bEMa
IIOTPYKEHHOW B JKHUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTHU
xunkoctu.  KoHcTpympoBanue — apeomerpa  WIH
KOHCTPYMpPOBAaHHE  JIOJAKM M  OIpeAclieHHe €€

rpys3omnonb €MHOCTH

4.10

dusnyeckue - ABICHUA B IPUPOJE: BIIASIHUE
aTMoc(hepHOro JaBJICHHS HA )KUBOW OpPraHU3M, TUIABAHHC

pBIO

411

TexHuuecKkue YCTPONCTBA: COOOIIAOIIUECST COCY/IBI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABIUYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM HAcCOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 [TpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas
' m10ckocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHeHue paBuiia paBHOBECHUS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Koadduumenr
5.5 MOJIE3HOTO necTBus MEXAHHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHuumanpHas SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
£ g [TonHast MexaHHuecKass PHEpPrus. 3aKOH HM3MEHEHHsS M
' COXpaHEeHMsI MEXaHNYECKON YHEPTHH
5.9 [TpakTuueckue paboThI:




###Par###Onpeneneane pabOTBHl CHIBI TPEHUS TIPH
pPaBHOMEPHOM JABM)KEHHMM Tella [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccnenoBaHue yciaoBHM paBHOBeCHs
ppiuara. HM3mepenme KIIJI HakJIOHHOM IIJIOCKOCTH.

I/ISYLIGHI/IC 3aKOHa COXpaHCHUA MEXaHUYEeCKOH OHEpIrun

dusnyeckue SABJICHUS B npupoac: pbHaru B TEIC

5.10
YeJI0BeKa
TexHudyeckne yCTpOMCTBA: pblYar, IOABWXKHBIA H
511 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Koxa Kon
IIpoBepsieMble 31eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI ~ MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUM CTpOEHHUs BewiectBa. Macca U pa3mepsl
' MoJnieKysn.  OmBITBI,  TOATBEPKIAIOIMINE  OCHOBHEBIC
MOJIOKEHHS MOJIEKYISIPHOKUHETUYECKON TeOpUH
Mogenn  TBEPAOrOo, IJKUAKOTO W Ta3000pa3HOTO
6.2 cocrosiHMil BemecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsCHEHHE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYIIPHOKHHETHYECKON
TEOPHH
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe pacilIupeHye u cxaTue
6.6 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBM)KEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTpEHHEH
' SHEpruu: Tersionepeaya U copepiieHue padoTbl
6.8 Bunsl Temonepenadu: TEIIONPOBOTHOCTh, KOHBEKITHS,




U3JIy4eHUE

KommuectBo  Temmorel. YaenbHasd — TEIUIOEMKOCTD

6.9
BeIlleCTBA
TemmooOMeH U TemJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBAHNE KPUCTANIMYECKUX BEILIECTB.
. VY ienpHas TeraoTa niaBJICHUs
[TapooOpazoBanue u  koHjeHcanus.  Mcmapenue.
6.10 Kunenne. VYpenpHas  Temyora  mapooOpa3OBaHHUS.
. 3aBUCHMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIIMBA. Y IeibHas TEIJI0Ta CrOPAHUs
[Mpuanumel  paboTel  TerioBbix — asurarenei  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUraTeld U 3aIluTa
OKpYKaroIen Cpeibl
3aKOH COXpaHEeHHs U MPEBPAILEHUS JHEPTHH B TETIJIOBBIX
6.16
rpoleccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbIT 10 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUS.
#HHPar#H###OnbITEI 1O  BBIPALMBAHUIO  KPUCTAJUIOB
MOBApPEHHOM COJIM WJIM caxapa.
#HH#Par###OnbITEL 10 HAONIOACHHWIO  TEIMJIOBOTO
6.17 pacCIIMpPEHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

#HH##Par###0Onpenenenue naBlieHUs] BO3ayXa B OauioHe
HIIpHIa.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHHUS BO3[yXa OT €ro oO0bEéMa W HArpeBaHHs WU
OXJIQKICHHUSI.

###Par### poBepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMeTquCCKOﬁ




6.18

TpyOKe OT TeMIepaTypsl.

#H##Par#H##Habmonenne W3MEHEHUS BHYTpEHHEH
SHEPTHM Tejla B pe3yJbTare TeIuionepeaadu U padoTh
BHCIIHUX CHUJL.

###Par###lccnenoBanre SBJICHUS TEIIOOOMEHA TIpH
CMEIIMBAHUU XOJIOTHOU U TOpsUeH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTEHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METALTUICCKUM IIHITUHAPOM.

#H##Par###OnpenencHue YIEIbHOH  TEIIOEMKOCTH
BEIIECTBA.

#HH##Par####lccnenoBanue mpoiecca UCIapeHus.
###Par#H##Onpenenenue OTHOCUTENIBHOM  BJIaKHOCTH
BO3/yXa.

#H##Par##Onpenenenue yneabHONW TEIIOTHI IJIaBJICHUS
JbJIA.

®dusnyeckue SABICHUS B NPHPOAC: IOBEPXHOCTHOE
HaTsDKCHHE W KalWUIAPHBIC SBICHUS B IPHUPOJIE,
KpUCTAJUIBI B TIpupoe, uznydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIOIb30BAHUS KPUCTAJJIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPBI, INCUXPOMETP, MapoBas TypOHHa,

ABUTATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszauus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3aumoneiictBue 3apsokeHHbIX  Tenl.  3akoH  Kyrona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJN OT
BEJIMYMHBI 3aPs1/I0B U PACCTOSIHUS MEXTY TEIaMH)

23 Onextpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUECKOTO

T10JI4. HpI/IHLII/IH CYNCPIO3UIHUUN ISJICKTPUICCKUX oJiei




(Ha KaYEeCTBEHHOM YpPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBoaHuku u
JTUAJIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JIEKTPUUYECKOTO TOKA. ICTOUHUKY OCTOSIHHOTO TOKA
JenicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUUYECKUH TOK B
KHUJKOCTSX U razax
- Onekrtpuueckass nenb. Cuna ToOKa. OJNEKTPUYECKOE
' HarpspDKEHUe
29 ConpoTuBieHue MIPOBOJIHUKA. VY nensHoe
' COTPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[locnenoBarenbHOoe M MapajljIesIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossHHbIE MarHuThHl. B3auMonencTBuE MOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mone. MarHuTHoe mojie 3eMid U €ro
7.15
3HaYEHHE IS )KU3HU Ha 3eMiie
216 OmneiT Dpcrena. MarHuTHOE MOJE SIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue PJEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb TIOCTOSSHHOTO TOKa. Vcmons3oBaHme
. JJIEKTPOJBUTaTENEH B TEXHUYECKMX YCTPOMCTBAaX M Ha
TpaHcHopTe
7.18 Oneitel  @apajnes.  SIBneHue  3JIEKTPOMArHUTHOMN




naaykuuu. [Ipasuno Jlenna

DIEeKTPOreHeparTop. CnocoObl MOJTY4CHUS
7.19 3JIEKTPUYECKOM SHEPIuMu. DNEeKTPOCTaHIUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUH

[IpakTuueckue padOTHI:

OnBITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl HHIYKIUEH

Y TIPU CONTPUKOCHOBEHUH.

HccnenoBanue JelCTBHS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHHUKY ¥ TUAJICKTPUKH.

COopka u mipoBepka pabOTBHl AJICKTPUUECKON IETH

IIOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u perymmpoBaHuie HAMPSKCHHUS.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3

PE3UCTOP, OT CONMPOTHBIICHHUS PE3UCTOPA M HANPSHKCHUS

Ha PEe3UCTOpE.

OIIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANIEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TIIOIIAIU TIOTIEPEYHOTO CEYCHHS U MaTepHala.

IIpoBepka mpaBwila CJHOXEHUS HaNpsHKEHUH 1pu
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coeMHEeHUU  pe3uctopoB.  OmpeneneHune  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIEISIEMON Ha pesucrtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKYy, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO TMOJIS TOCTOSIHHBIX MarHUTOB MPU
uxX Oo0beAMHEHUM U  pasjeneHud. VccriempoBaHue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OnpIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B3aUMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa W HallpaBl€HHUS TOKa B Karymike. V3yueHue

ﬂCﬁCTBHﬂ MArduMTHOrO II0JIsI Ha IHPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboThI
JIIEKTPOABUTATES. N3smepenne KII
3JEKTPOJIBUTATEIbHON  YCTaHOBKH. OnbIThI o

HUCCIICOOBAHHUIO ABJICHUSA BJICKT];)OMaFHI/ITHOI;'I HHAYKIHUU:
HCCIIENOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaIlrpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBJICHUS B TMPUPOJE: DICKTPUUECKUE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE ToJie 3eMid, Opeid MOoI0CoB,
POJIb MAarHUTHOTO TOJISA JJIs )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMIepMeTp,
BOJIBTMETP, PEOCTaT, CUETUMK DIEKTPUUYECKON SHEpIruH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOpPHI (mpumepsl), JJIIEKTPUYECKUE
MPEJOXPAHUTEIHN, 3JIEKTPOMArHuT, 3JEKTPOJIBUTATEINb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Konx anemenra [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasnena
MEXAHUWYECKME SIBJIEHU A
Mexanuyeckoe JABWKEHHE. MarepuanbHas TOYKA.
81 Cucrema orcuéra
g 8.2 OTHOCUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPAMOIHHEHHOE IBHKCHHE
###Par##HepaBHOMepHOE NMPSAMOJIMHENHOE TBUKEHHE.
8.4 Cpennsis ¥  MTHOBEHHass CKOpPOCTh Tela  IpHU

HCPaBHOMCPHOM ABHIKCHUU




Yckopenue. PaBHOyCcKOpEHHOE MPAMOJIMHEHOE

8.5
TIBUKCHHE
8.6 ###Par###Crobonnoe nagenue. OnbiTel ["anumes
H#HH##Par####PaBHoOMEpHOE JBUKEHUE TI0 OKPY>KHOCTH.
8.7 [Tepuox m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopoctu. LleHTpocTpeMUTeIbHOE YCKOPEHUE
8.8 [lepsriii 3akoH HptoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HH#HPar###] [puHIATT CYTIEPITO3UITUU CHUT
8.12 Cuna ynpyrocru. 3akoH ['yka
#H##Par####Cuna TpeHus: cuia TPEHUS CKOJIBKEHUS,
513 CHJIa TPEHHS MTOKOsI, IPYTHEe BUABI TPCHUS
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaeHUS
Jewxenue  1uraner  Bokpyr  Comnma.  Ilepsas
815 KocMudeckasi ckopocTb. HeBecoMocTh U mieperpys3ku
PaBHOBecue maTepuanbHON TOUKHU. AOCOTIOTHO TBEPAOE
8.16 oo
#H##Par###PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHON
847 ocblo BpaleHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynec Tena. 3Menenne nmmynsca. IMnynsce cuiibt
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTb
PabGora cun Ttspkectw, ynpyroctd, TpeHus. CBs3b
8.22 SHEpPruu u paboTbl
893 [lorennumaneHast SHeprus Tena, MOJHATOIO  Haj
' MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTenuuanpHas 3HEPTUs CKATON MPYKUHbI
5 #i##Par###Kunetnueckas  sHeprusa.  Teopema o
5.25 KMHETHYECKOW YHEPTUU
8.26 H#H##Par###3akoH cCoOXpaHeHUsT MEXaHHYECKOH SHEPTUN




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue CpeaHel CKOPOCTH CKOJBKEHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpPEeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH>KEHUU 0€3 HauyalbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JNBUKEHUHM O€3 HadallbHOM CKOpPOCTU MYTH OTHOCATCS
KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOLIHE
IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT cCulbl HOpPMaJIbHOTO JaBieHusd. OmnpenencHue
KOdpQUIIMEHTa TpPEHUs CKOJbKeHus. OmnpenenecHue
KECTKOCTU TpYyKuHBL. OmpeneneHue padOThl  CUIIBI
TPeHHsI TIpU PABHOMEPHOM JIBIDKCHHUH Tela IO
TOPU30HTANILHON MoBepxHOCTH. Ompernenenue padOTHI
CUIIBI  YyOPYrOoCTH  IIpU  HOABEME  Ipy3a  C
UCIIONb30BAaHUEM  HEMOABM)KHOTO M TOJABHIKHOTO

0JIOKOB

@u3nYEeCKUe SIBJICHUS B MPUPOJAE: NMPUIUBBI U OTJIUBBI,
nBukeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUIOMETP,  JATYHKHU

ITOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nukenne. OCHOBHbBIE XapaKTEPUCTUKU

. KOJIEOAHUH: IePHO/, YaCTOTa, aMIUIUTY/1a
9.2 Marematnueckuit 51 IIPY>KUHHBIN MAasITHUKHU.
' [IpeBpaienue s3uepruu npu KosaedaTenbHOM ABHKEHUN
0.3 3aryxatomue koiiebaHus. BwIHYXAeHHBIE KOJIeOaHMS.
' Pes3onanc
Mexannueckre BosIHbl. CBOMCTBa MEXaHMUYECKHUX BOJIH.
94 [IpononbHble U MonepeyHble BOJHBI. J[IvHA BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHn4YeCcKre BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTB U BbICOTa 3BYyKa. OTpakeHUE 3ByKa
9.6 HNudpa3Byk u yinbpTpa3ByK
[IpakTyeckue padOTHI:
Onpenenenne 4YacTOTBl M HepuoAa  KoyeOaHWit
MaTeMaTHYeCKOro MasiTHUKA.
OnpeneneHnne 4YacTOTBl M THepuoAa  KoyeOaHWit
MPYKUHHOTO MasTHUKA
0.7 HccnemoBanne 3aBUCUMOCTH — TiepHofa  KoJjeOaHui
' MOJIBEIICHHOT0O K HHUTH TIpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHofa  KoJjeOaHui
MPY)XKMHHOTO MasTHHKa OT Macchl rpy3a. IIpoBepka
HE3aBUCHMOCTH nepruo/ia KOJIcOaHui rpy3a,
MOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
pyXUHBL. M3MepeHne yckopeHus CBOOOHOTO TaICHUS
dusnueckue SBJICHUS B NPUPOC: BOCIPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMHYECKHE BOJIHBI,
I[yHAMH, 9XO
99 TexHuueckue yCTPOMCTBA: 3XOJIOT, HCIOJIb30BAHUE

yIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DONEeKTPOMarHuTHOE IoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 3/IEeKTPOMarHUTHBIX BOJIH

10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH

103 OnekTpoMarHuTHas npupoaa csera. CKOpPOCTb CBeTa.

' BonHoBEIE CBOICTBA CBETA
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MIOMOIIIBbI0 MOOMIIBHOTO TelleoHa
dusznueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 neiicTBue BUJIUMOTO, yIBTPapHOIETOBOTO u
PEHTTEHOBCKOTO U3JTy4eHHUH

10.6 Texuuueckue ycTpoiicTBa: UCIIOJIb30BaHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHHA

11.1 JlyueBast Mmozienb cBeta. MIcTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHHe CBETa
Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3akOH MPEIOMIIEHHSI CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JIunza. Xop jyyen B IMH3e
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKora
117 I'maz kak omnrtuyeckas cucrema. bau3opykoctb u
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CrnosxeHue CieKTpaiabHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue pabOTHI:
#HH##Par####lccnenoBanue 3aBUCUMOCTH yriia
OTpaXKeHUS CBETOBOTO Jy4a OT yIJia MaJeHHUs.
###Par###113yuenue  XapakTepUCTHUK  M300paskeHus
MpeMeTa B IIIOCKOM 3epKalle.
#HH##Par####lccnenoBanue 3aBUCUMOCTH yriia
MIPEJIOMJICHUsI CBETOBOIO Jiyda OT YIjla MaJieHUs Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ###Par##H#lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
###Par##H#Onpenenenne  (OKYCHOIO PpacCTOSHUS U
ONTUYECKOM CUIIbI COOMpAIOIIEN JTUH3BI.
#HHPar###OnbITEl 10 pa3joKeHUI0 Oeoro cBera B
CIIEKTD.
H#HHHPar###OnBITEI IO BOCHPHUSITUIO IIBETA MPEIMETOB
IIpU UX HAOJIOACHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue sBIeHUs B npupoze: 3arMenus ConHua u
11.10 JlyHBI, 1IBETa TEJ, ONTHYECKUE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHnueckue yCTpOHCTBA: OUKH, MIEPUCKOTI,




(doToanmnapar, ONTUYECKHE CBETOBOIbI

12

KBAHTOBGIE SABJIEHUA
121 OmnbiTel Pezepdopna u 1utaHerapHass MOAENIb aTroma.
' Mogens aroma bopa
199 Hcnyckanue U morjoueHue cBera aToMoM. KBaHTHI
' JIuneliuaTele CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aToMHoro siapa. Mzotonsl
198 PaguoaktuBHble mpeBpamieHus. llepuon mnomypacnana
' ATOMHBIX SJIEP
s SnepHble peakuuy. 3aKOHBI COXPAHEHUsS 3apsiI0BOTO U
' MaccoBOT'0 YHCEN
12.7 DOHeprust cBA3M aTOMHBIX sijiep. CBA3b Macchl U SHEPIUU
e Peakuuu cunresa u nenenus snep. Mcrounuku sHepruu
' CounHua u 3B€311
12.9 Snepnas osHepretuka. JleHcTBME  paMOaKTUBHBIX
' W3ITYyYCHUN Ha KUBBIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
HaGmtofneHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TpEeKOB: M3MEPEHHME SHEPIMH YaCTHIIBI
10 TOPMO3HOMY ITyTH (10 hoTOrpadusim).
W3mepeHue paanoakTUBHOTO (poHa
dusnueckue SABICHUS B MPHUPOJE: €CTECTBEHHBIN
pazMOaKTHBHBIHA ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaAMOaKTUBHOE M3JIYyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JEHCTBHE PAJMOAKTUBHBIX W3JIyYECHUH HAa OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

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

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUI O 3aKOHOMEPHOW CBSI3U
¥ TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJM OSKCIEPUMEHTAa B
buszmke, o0 cucTeMooOpa3ywmieil poau (U3UMKA B  Pa3BUTHHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
bu3nYeCKUX 3HAHUN U UX POJIM B LIENOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAAEC POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIOJIE), O JBIXKCHHH Kak
crocobe CyIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BemlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKPYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHYECKOIO
A3blKa (PU3UKHU U MCIHOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30oBaTh CBONCTBa Tel, (U3NYECKHUE SBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onmmceBaTh HU3Yy4YCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
cOOJIOIEHHsT TPaBWJI O€30MAaCHOTO TpyAa: HaOMroJeHUE (HU3HMIECKUX
SIBJIEHUM:

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOKI;
MPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIbHBIX  HCCIIEOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh SKCHEPUMEHTAIBbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  IMPEICTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIeNIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBAHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)H31/I‘ICCKI/IX IIpoueccoB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
qyucie M B KOHTEKCTE CHUTyaluld MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3NUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3daKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarbh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (U3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBHE 3a1ayH,
BBISIBJISATh HEJOCTAIOILME JIaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHEIC JTaHHbIE,
IPOBOJUTH PACUYETHI U OLEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HA4YeHUs1 (PU3NYECKON BEIWYHHBI; YMEHHE OMpPEIeIsATh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTb IPUHLHUINGL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEOOXoauMble (DHU3NUYECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HUYECKUX SBICHHUAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrieyeHHss ©O€30HMacHOCTH — TNPHU
oOpamieHUn ¢ OBITOBBIMH ~ TNIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAloIIeH cpele; MOHUMaHUe
HEOOXOMMOCTH TMPHUMEHEHHs JOCTIKCHUNA (UMK W TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMALUU
(GU3HYECKOTO COJEpKaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYEHHOW WH(POpPMAIIMM HAa OCHOBE UMECIONIMXCA 3HAHUA W
JIOTIOJIHUTENBbHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HABBIKAMH  IIpeoOpa3zoBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC IMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHMX MCTOYHHUKOB




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexanunueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE IBM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSMOJIMHEHHOTO TBUKCHUSI:
13 (1) =x,+vt
['paduiky 3aBUCUMOCTH OT BPEMEHHU Ui MPOEKIUU CKOPOCTH, MPOCKIIMU
HepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac PaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
2
Sl =v,, #1+a,* ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHHS, MPOCKIIMH CKOPOCTH W MPOCKIIHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM TPSMOTHHEHHOM JBHIKECHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['padyiky 3aBUCUMOCTH OT BPEMEHHU JUIS TPOCKIIMH YCKOPEHHS, MPOCKIIUU
CKOPOCTH, TPOEKIMK TEPEMEIIECHUs,, KOOPAWHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUHU
CBoboaHoe mageHue. Dopmysibl, OMUCHIBAIOIINE CBOOOJHOE MMaAcHHUE Tela I10
15 BEPTUKAIM (JBUXKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




INPOEKIUM CKOPOCTH U KOOPAMHATBI HpPU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTb pPAaBHOMEPHOIO JBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBienue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Uil BBIYUCICHUs YCKOPEHUS:
2
a. = v
=R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopencreue ten. Tperuit 3akoH HeroTona:
1.11 Fy g =-F
112 TpeHne nokos U TpeHHUe cKoabxkeHUs. Dopmyrna 171 BBIYUCICHUS MOYJIS CUIIBI

TPECHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ynpyrue u Heympyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y cKopeHre cBOOOIHOTO MaIeHusl.
®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H MOBEpXHOCTH 3emuu: F = mg.
JiBrxenue raneT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIMUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCA JJIs1 3aAMKHYTOM CUCTEMBI TEII:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckast pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooso

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrUs. d)opMyna JUIA BBIYUCIICHU S

KHHETHYISCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOMN OHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIHAIBLHOMN




OHCPIruM T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM 3HEpruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUH ITPU HAJTMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBwKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEpAOTrO TEIA.
dopmyna 11 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
F
pP= G
191 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. ['mapaBandeckuii npecc
3akoH Apxumena. Popmyna I8 ONPEACICHHUS BBITAIKUBAIOLIEH CHIIBI,
JIEMCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue naBanus Tena. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoOJIeOaHMA.

®dopmyiia, CBSI3bIBAIONIAs YACTOTY M MEPUOJI KOJICOaHU]:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpalieHue sHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHudecKkrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXUHBL;, KO3(pUIMEeHTa TpeHHsI CKOJNbKEHUsS; pabOThl CHUIIbI TPEHUS, CUJIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBUKEHMSI OpycKa IO HAKJIOHHOMW IJIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KojeOaHuUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPY>KMHHOTO MasTHHKA; MOMEHTA CHJIBI, JCUCTBYIOLIETO HA PHIYar;
paboThl CWJIBI YNPYrOCTH MpPH MOIBbEME Ipy3a C MOMOIIBIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTHU BBITAIKUBAIOIIEH CUJIIBI
OT Macchl Teja; CUIIbl TPEHUSI CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JABJICHUS U OT
poJla TIOBEPXHOCTH; CWJIbI YIPYIOCTH, BO3HHUKAIOLIEH B NPYKHUHE, OT CTENEHU
nedopmaluu IpyKUHBI, YCKOPEHUs OpyCKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHOa
KoJie0aHUM MPYXUHHOTO MasTHUKAa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI;
UCCIIIOBaHNE HE3aBHUCUMOCTU TepHoja KoyieOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara
Qusuueckue s61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHNBBI W OTJIUBBI, JABMIXCHHUC IIJIAHCT ConueyHon CUCTEMBI,




PEaKTUBHOE IBM)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJIC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJICHUS HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSCCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmuecst Cocyipl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE ~ TIOJIO)KEHUSI ~ MOJIEKYJIIPHO-KUHETUYECKOH TEOpUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrammmdeckue u amopHsie Tena

25 JIBuxenne dyactuil BemiectBa. CBsS3p  CKOPOCTH  JBUKEHMSI YacTHUIl C

' Temrneparypoii. bpoyHoBckoe nBmxenue, udysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne u CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora u Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTpEHHEH 3Hepruu

2.7 Buzp! Termonepeaayn: TeIONPOBOJHOCTh, KOHBEKIHS, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue Ten. KommdecTBO  TeIIOTHL. — YaenbHas
TEMJI0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWsS PHEPrMM B TEIJIOBBIX Ipoleccax. YPaBHEHHE TEIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECcCce

210 UCTapeHus MW KoHAeHcanuu. KumeHue KHUIKOCTH. YJenpHass TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxnocTs Bo3iyxa




2.12

2.13

2.14

2.15

[InaBnenne wu kKpuctauzauus. V3MeHeHWe BHYTPEHHEH »SHEpPruvd Mpu

IJIaBJICHUU U KPpUCTAJJIM3AallUN. YILGJIBHaSI TCILIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuuns! pabots! TemoBbix apurateneit. KI1/1 reruioBoro asurarens

Ilpakxmuueckue pabomul

N3mepenne yaenpbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJIYYEeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DUKCUPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM ILWIMHAPOM, IOCIE OMYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJIICHUS Jbja. MccnenqoBaHWe M3MEHEHHsS TEMIIEpAaTypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa TMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJIbI; IIpoHecCa NCIIapCHUA

2.16

Qusuueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJICHUSL B NPUPOJE, KPUCTAJIBI B IpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpPMOMETp, NaTUMK TEMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpuzanus Tei. J[Ba Buaa 3JeKTpUUECKUX 3apsiioB
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3akoH COXPAHCHUS DJICKTPUICCKOI'O 3apdaa

3.4

3.5

Onexrpuueckoe mnone. Hanpsxk€HHOCTh anekTpudeckoro mnois. I[IpuHuun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE JIIEKTPUYECKOro IOJNS HaA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUDJICKTPUKU

3.6

[TocTostHHBIN 2nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.

I=q/t,U=A/q

:‘)J'IGKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYCCKOEC COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memnu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOE COeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COETMHEHUS TPOBOTHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA € TOKOM. JIMHHHM
MarHUTHOM MHIYKLIUH
313 MaruutHoe T1I0JIE MOOCTOSHHOIO MarHuTa. B3auMojelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onebitel @apazes. SBnenue snekTpoMarnuTHON MHAYKIUU. [IpaBumno Jlenua
Ipaxmuuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBJIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B IPOBOJIHHUKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IPOBOJHHUKA, IIJIOMIAAN €TI0 IMOIICPEUYHOTr0o CCUHCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJAHMKOB; MpPaBWIA JJISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA6leHUs 6 Npupolde: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIC  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOIPUOOPHI (mpuMepsI), AICKTPUICCKHE
PEIOXPAHUTENH, OSJICKTPOMArHUT, OJJIEKTPOJIBUTATENh TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsiMonuHeiHOe pacipocTpaHeHUe CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' mumsel: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue mpudopsl
IIpakxmuueckue pabomoi
###Par#t#13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
n300paxKeHusi, KOTrJa MpeAMEeT pPacIolioKeH B JBOMHOM (oKyce), MmoKazarems
3.26 MPEIOMJICHUS CTEKIA.
###Par#t#lccnenoBanue CBOMCTBA M300pa)KEHUS, MOJYYCHHOTO C TOMOIIBIO
coOuparomield JHH3bI, M3MEHEHUs (OKYCHOTO PACCTOSIHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHs] CBETOBOTO Jy4ya OT Yrjla MaJeHHs Ha
TPaHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenusi 6 npupoode. 3armenuss Comnuma u JlyHbl, 1BeTa Ted,
' OnTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, pagyra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBGIE ABJIEHUA
4.1 PamnoaktuBHOCTHE. Anbda-, Oera-, Tamma-usnydenus. Peakuun anbda-u Oera-




pacnana

4.2 Omneitel Pe3epdopna o paccesauto anbda-dactuil. [Ltanerapnas Mozaenb atoma

4.3 CocraB aroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX SACp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO U MAacCOBOTO YHCE
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4€I0BEKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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