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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢bu3MKN Ha AEATETbHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeMETHBIM pe3yJsibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAECpPNKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ ENbIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO y9eOHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4€OHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoyiorued, actpoHOMHEeld © (GU3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeNoCTaBsieT HauOoJiee SCHble O00pa3lbl MNPUMEHEHHS HAy4YHOrO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType O0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJb30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wsyueHus GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  00111€00pa30BaTENbHBIE IPOrPAMMBI, YTBEPKIAEHHOW pEIICHUEM



Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (MpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Henan nzyyenus Gpuankm:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3ydYCHUS
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJCTABICHHA O POJU (U3UKH IS Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00YYEHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 10 (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHN HAONIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKECHUAX (DU3UKH, aHAIHA3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B HeZel0).

[Ipennaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUUTENb JelaeT BIOOP MPOBEACHUS



7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuyuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, TMOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOI0 TpUOOopa.
2. M3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTypBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumopeiicTBue yactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysum.
3. HabGmonenue — siBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka JuamMerpa aroMa METOJOM pSAOB (C  HCIONb30BAHHEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HalOnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomul u onvimaol.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHMUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmnbIThI, JIEMOHCTPUPYIOIIUME 3aBUCUMOCTH pacTsbkeHus (medopmanuu)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUS M YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatypbl. llepenaua naBneHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJAaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa MOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Paznen 5. Pabora U MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS pbluara K OJIOKY.
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«3omnoroe mnpaBwino» Mexanukd. KIIJ[ mnpocteix wMexanu3smoB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaK1IOHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UHU.
8 KUIACC

Paszgeua 6. TenuioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUISIPHBIE sIBICHUS. TeIIoBoe paclIupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEIUIONIPOBOAHOCTb, KOHBEKIIUS, U3IyYEHHE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemoBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix asurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysun.

HaOnroienue siBeHni cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciupeHus Teul.

N3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUU padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaenabHOM TEIIOTHI MIJIABJICHHUS JIbJA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpuHimn
CYIEPHO3ULIMU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJIEKTPUUYECKOE  HAINPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DnexkTpuyecKre enu U NOTPEeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JIEKTpUYeckoro Toka. [Ipumenenue
AJIIEKTPOMArHUTOB B TEXHUKE. JIeHICTBUE MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.
DNEeKTPOBUIaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHHE >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsI0B U B3AMMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
OnekTpocTaTuyecKasi MHIYKIHS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CHIIbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHHUs BOJIBTMETPOM.
. PeocTaT 1 MarasuH conpoTHBIEHH.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JeICHUS TI0J0COB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIE MOCTOSSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

OneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUE HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

[IpoBepka mnpaBwiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TMOJiI TOCTOSAHHBIX MAarHUTOB IIPU  HX
Oo0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHUEe pabOThl DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIBHON YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHEHHM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMMXKEHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TITOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMmocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmynbca. UMmynbe chiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHast SJHeprus cxKatou npykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HalnrogeHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pAaBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npyu B3aUMOACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUX PHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPIUU TP JABUKEHUH TeJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHS OpycKa WM JABHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBI>KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie pabOTHl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0HAa COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS M BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWcTBa MeEXaHWYeCKuX BOJIH. [IpoponibHble U
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaGOmrogenue konebaHuM Tesn MOA ACHCTBUEM CUJIBI TSXKECTH U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM U pe30HaHCa.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
. AKyCTHYECKHI pE30HAHC.
JIaﬁopamoprte pabomul u onvimel.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJIEOAHHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IepHOJia KOJIeOAHUM Ipy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmpITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxkenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

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

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

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuuecKknii CBETOBO.

Xon mydeil B cobuparoiieil JTnH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jyda OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3TyX—CTEKIIOM.
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4. TlomydeHue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IpPH UX HAOJIOJCHUM 4Yepes
I[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 MoriomeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHUE aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. HWszortomsl. PanmnoaxTuBHBIE
npespatieHus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. J[eWCTBHS paauOaKTHBHBIX HW3JIIyYEHHW HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrtpanus uznyyeHus: HpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaOnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHUE DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JIs1 CUCTEMAaTHU3aluu
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUYEHUH BCETO Kypca (PM3HKH, a TAKXKEe JJIS TMOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIUX ITOT YYCOHBIN MPEIMET.

[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep IaHHOIO pasjesa peanu3yercs
3a CuéT TOro, 4To OOYyYarolIUeCs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIEOBAHUS (PU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



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

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUI
busuKy;

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

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETHYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH J0003HATEIBHOCTH, MHTEpPEca K HCCIIeI0BaTENbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUECKUM M TEIUIOBBIM O0OOpYIOBAHHUEM B
JOMAIIIHUX YCIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TaKOI'o e MpaBa y APyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUM IPAKTHYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluM, TopoAa, Kpas) TEXHOJIOTMYECKOHM U



COLIMAJIBHOM HAIpaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUI;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPOQECCHid, CBA3aHHBIX C (PU3UKOM;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALMA HA NpPUMEHEHUE (PU3NYECKUX 3HAHMM JUId pElIeHUs 3ajad B
00JJaCTH OKpY’KAIOIIEH Cpenbl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEN CPEIbl;

e - OCO3HaHME TIJI00AJBHOIO XapaKTepa HKOJIOTUYECKUX MpoOJieM M IMyTed X

pelIeHus;

e 8) agmanTanmuum K HM3MEHSIIOIIMMCS YCJIOBHSAIM COLUAJIBbHON M NPHUPOTHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHX;

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
e TEIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKY;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

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

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesympraTe OCBOSHUS TporpamMMbl MO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC 1CHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yU4eOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

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



yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
000OIIEHHS U CPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3UIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€JaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JaNbHEWIee pa3BUTHE  (PUBUUCCKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpadUKoi U X KOMOMHALIUSAMHU.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBUS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYXk/1aeMOW TeMBbI U
BBICKA3bIBaTh HJEH, HAlleJIEHHbIE HA pPEUICHHE 33Jayd M MOJAepKaHHe
0J1aroKeIaTeIbHOCTH OOIICHHUS,

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



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCHMEHHBIX TEKCTAX;
yOJIMYHO TIPECTABISATH PE3YJIbTAThl BEIIOJTHEHHOTO (PH3MYECKOTO OIIbITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHyalbHOW pabOThI TpPHU PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeNeNiaTh pPOIH, OO0CYXIaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOUIUX
JUIS pelieHns (PU3NYeCcKUX 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIeE, NPUHATHE pElIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUTaHAa MCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
JienaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEIOCTHXKEHHUS) Ppe3ylbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENIbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpHU PEIIeHUN (PU3NUECKUX 3a7a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuyeHus B 7 KJiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BeliecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBieHus (audQysus, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBICHUE U3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBONM M HEXKUBOU
NpUposie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHUE PbIO, phlyaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBIICHHIM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BEJIUUYUHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CHJIAa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHJIbL, KOY(P(MUIIMEHT TMOJE3HOr0 JCHCTBUS MEXAaHU3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalui IPAaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEJINMYMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JenaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJIUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO0 000pyA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMBIE H3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
00béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUYECKON BETMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAN CONPUKOCHOBEHMSI TE€J, CUIIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUI
IUTAaBaHMSI TEJl, YCIOBHUI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIICIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByMOmas  Ha
NOTPpYKEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTHIX MEXaHU3MOB), CIEAysd NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OmHucaHusi (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOJUTh  TpUMEpbl  (HAXOMUTh HWHPOPMALMIO O  I[pHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(popMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  CcoAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl ceti VIHTepHeT, BiaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIC W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAMOTHO HCIOJIb30BAThH



U3YYCHHBI TIOHATUWHBIM amnmapaT Kypca (U3MKH, COMPOBOXAATH
BBICTYIUICHUE MTPE3EHTALlNEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIAJ, B  JI€ATEIBHOCTh  TPYIIbI,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIUJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, FIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alnus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmPOBOHOCTb, KOHBEKIIHUS, H3JIyYCHHUE),
AJNIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TTOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUCECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupojae, uizinydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJISA JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYNHBI (TEMIIepaTypa, BHYTPECHHSISI YHEPTHUS, KOJTUYECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeidbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUja TOKa, JJIEKTPUYECKOE HAIPSHKEHHWE, CONPOTHUBIIEHUE IPOBOJIHMKA,
yAEIbHOE  CONPOTUBIEHUE  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIHHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT HCHOJIb3YyEeMbIX BETUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKux BENUYUH, HAXOIUTH (HOPMYIbI, CBS3BIBAIOIINE JaHHYIO
¢u3MYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KHHETHYECKOW TEOPUHU
CTPOEHHUS BEIIECTBA, MPUHLHUI CYNEPHO3UIUU MOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [J1s1 yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IpH 3TOM J1aBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTyalluid IMPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
1aroB ¢ Onopo Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [UJII  peIIeHHus] 3aJadyd, BBIOMpPATh 3aKOHBI U (OPMYJIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAIOJIOKEHHE, OLEHMBAaTh MPABWIBHOCTh TMOPSIKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/[yXa OT ero oobéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IIomana €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
NIEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJlM3allMsl MarHUTHBIX TNOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUSA
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYyIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH XOJI OTBITa U (POPMYITHPOBATH BHIBOBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOM
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HAMNPsHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
PE3YNBTAaThl U3MEPECHUMN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEUEHMS U Y/IEJIbHOIO COITPOTUBIICHUS BEUIECTBA MPOBOJAHHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl W TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh W3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTEIh BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paziunyasi yCJIoBHbIE 0003HAUECHHUS HIIEMEHTOB JIEKTPHUUECKHX IIeTIeH;



OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHusi 0€30MacHOCTH MpHU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJICHUS B OKPYKAIOILIEH CPELE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HNUECKOTO COJICpKAaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBIMOJIHEHUN Y4E€OHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3MYECKOrO0 COJEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetu HTepHeT, BialeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHus HHGOPMALMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KpaTKHUE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATH PE3YIbTaThl
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, P 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUIHBIM ammapar Kypca (U3HKH,
CONPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALMEN;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (PU3HMUECKUX
MPOLIECCOB paclpelesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUHM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 34 BBINOJHEHUEM IUIaHA JECUCTBUI U
KOPpPEKTUPOBaTh €ro, aJEeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K xoHI1y 00yueHust B 9 kJjiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHUIN:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M TEPErpy3KH, LUEHTP THKECTH, aOCONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TMOTJIOIIEeHU, alib(pa, OeTa- U ramMMa-u3ydyeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KOoJeOaTeabHOe JBIIKEHHE (3aTyXalolue H
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpyXalleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
36eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJAE, OMOJIOrMYECKOe AECUCTBUE BUIUMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIYyYCHUN Ha
OpraHW3M YeJIOBEKAa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIICHHUE, NyTh, YIJoBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHUs, BEC Tejla, HUMIYJIbC Tella, HMIIYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIUsl CKATOU
NPYKUHBI, KHUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKash SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
NPaBUJIBLHO TPAaKTOBaTh (U3MUECKUI CMBICT MCIOJb3YEMbIX BEJIUYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS M IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs HHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CUJI, NPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCA, 3aKOHbI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBJICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE MM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE NIJISl PEIICHMSI, TPOBOJAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$u3NYECKUX METO/OB, HCIONB3yS OMHCAHUE HCCIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUST  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JAUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB M3ITYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HK30bITOYHOro Habopa
o0Opy/lOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeHee 3HAauYeHHE u3MepsAeMoil BelauuuHbl ((POKycHOE paccTosiHHE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMIIEHHs OT yIJa



NajJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOJMIl M TpadUKOB, JelaTh BBIBOIBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJI€HUs, >KECTKOCTh MPYKUHBI, KO3()PHUIMEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYeCcKass Cujia CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIETys MPEIT0KEHHON MHCTPYKIIMH, BBIYUCIIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE NPHU3HAKKM M3YyYEHHBIX (UBNYECKUX MOJAETEH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOH Ha MX ONHCAHHUA (B TOM YHCIE:
CHHUIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HE0OXoaumble  (Puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJTIOCKOM 3€pKajie U COOUparolei JTUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIIOAECHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH Cpee;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OTPEJeNIEHUs] JOCTOBEPHOCTH MOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUW U JOTIOJHUTENBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUIl HAyYHO-TIONYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  CcOoAepXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapar W3y4aeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM duekTpoHHbIe (L (POBHIE)
Konrpoabnsie IIpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI

Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEr0 MHUPa
1.1 ®dusuka - HayKa 0 MPUPoJe 2 https://m.edso00.ru/Z1V7L302N
1.2 Du3nyecKue BEITUYHUHbI 2 https://m.edso0.ru/K5V0T6K4K
1.3 EcTtecTBeHHOHAYYHBIN METO]I TO3HAHUS 2 https://m.edsoo.ru/U0OY1E8ST7R

Hroro mo pazueny 6

Pa3znea 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOEHUH BellleCTBA
2.1 CrtpoeHue BemiecTBa 1 https://m.edsoo.ru/W1D9YOC7F

BIDKCHUE U B3aMMOJICHCTBHE YaCTH
2.2 A A i 2 1 https://m.edso0.ru/A919P8S6R
BeEIIlECTBA

2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 https://m.edso0.ru/Q6E9JOE6G

Hroro no pazgeny )

Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexannueckoe IBUKEHUE 3 https://m.edso0.ru/S8Y6F5F71
3.2 Huepuus, macca, II0THOCTh https://m.edsoo.ru/C318B7U3M
3.3 Cwta. Buns! cun 14 1 https://m.edso00.ru/Q0M2I0R3Q

Hroro no pazneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB

1 N

4.1 Hapsetine. Tlepenata napnemis TaCpabiMn 3 https://m.eds00.ru/X9P8J2M7R

TCJIaMH, )XUAKOCTAMMA U ra3aMu



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/X9P8J2M7R

4.2 JlaBiieHME KUIKOCTH 5 https://m.edsoo.ru/Z9F3W0OR9Z
4.3 AtmocdepHoe naBieHNE 6 https://m.eds00.ru/Q8S1E3W1Q
4.4 ’HeHCTBIfI,e FRHAROCTH H Tasa Ha 7 3 https://m.edso0.ru/XIN1Q1T1K
MOTPYKEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3znea S. Pabora u MOIIHOCTH. JHEPrust
5.1 PaGora u MmomHOCTH 3 https://m.edso0.ru/Q5A4L8M8W
5.2 [IpocThie MEXaHU3MBI 5 https://m.edsoo.ru/P3H8TOG5W
5.3 Mexannueckast YHepTrHs 4 https://m.edsoo.ru/KOP8FIM8I
Htoro no pazneny 12
PeszepBHoe Bpemst 3 https://m.eds00.ru/\VV1S2D2X6R
OBILIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R

8 KUIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

deKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThI padoTsbI
Paznen 1. TensoBble siBJIeHUS
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 https://m.edsoo.ru/F5E6H2V1R
1.2 TemuioBbIe MpoLECCH 21 1 5) https://m.edsoo.ru/F712M902V
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
2.1 BHGKTPH%CKH? 3apbl. 3apsDKEHIbIE Teila 7 1 https://m.edsoo.ru/B7Y8RIASA
U UX B3aUMOJIelicTBUE
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 7 https://m.eds00.ru/0O5S3Y2N0J
2.3 MarHuTHbIE SIBICHUS 6 1.5 https://m.edso0.ru/V2V6P6T3S
2.4 DONEeKTpOMarHuTHAas MHIAYKIHS https://m.edsoo.ru/\VV7C3B4P8F
Hroro no paszneny 37
PesepBHOe Bpemst 3 https://m.eds00.ru/C8J6U6B7I
OBLIEE KOJIMYECTBO YACOB I1O0
- 68 4 145

[NPOTPAMME



https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I

9 KUIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbusie  IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoTsbI
Pa3nen 1. Mexanuyeckue siBJIeHUS
Me ecKoe eHHe Obl €
11 RAHITACCOT ABIACIHE 1 CHOCODRL €10 10 1 https://m.edso0.ru/T8L5V2H4Q
OMHCAHUS
1.2 BsaumonelictBue Ten 20 1 3 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.eds00.ru/TOI6K2G3M
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexanuueckue KojieOaHus 3 https://m.edsoo.ru/R914Y0OM6Z
2.2 Mexannuecknue BOJIHBI. 3BYK 1 3 https://m.edsoo.ru/I9K8UINSM
Hroro no pazgeny 15
Paznen 3. DinekTpoMarHuTHoOe 1oJie H 3JIeKTPOMATHUTHBIE BOJIHBI
C)
3.1 FICKTPOMATHITTHOT HOMC H 6 2 https://m.edsoo.ru/E309B1Z2L
AIIEKTPOMAarHUTHBIE BOJIHBI
Hroro no paszneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA https://m.edso00.ru/F3GOV6H2Q
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.eds00.ru/Z8D1B7TOV
4.3 PaznioxxeHne 6eoro cBeTa B CIIEKTP 2 https://m.eds00.ru/Z9X0C2NOL
Hroro no pazneny 15



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L

Pa3nea 5. KpanroBble ABJIeHUA

5.1 I/ICHYCKaHI/Ie " IIOTJIOIEHHUE CBETA aTOMOM

5.2 CrtpoeHue aTOMHOTO siipa

https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3EOT6R2Q

5.3 SnepHble peakuuu

Uroro no pazgeny

17

https://m.edso0.ru/Q4D3Z0R7M

Pa3znea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb

6.1 [ToBTOpEHKE M 0000IIEHNE CONEePKAHUS
' Kypca ¢u3uku 3a 7-9 kinace

https://m.edso00.ru/0O7S0Z6M3l

Hroro no pazneny
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I[TPOT'PAMME

102

27



https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I

TEMATHUECKROE ILTAHHPOBAHHE

7TRIACC
Ne HauMeHOBaHHE IIporpammHOe CoIepKaHHE OCHOBHBIE BHIEI JeATETbHOCTH 0 0VIarOIIHKCA
/I PasIenoB H TEM
y4ueOHOoro mpeaMera

DHIHKA H €€ POJdE B IO3IHAHHH OKPYAAOIIET 0 MHDA

1.1 | PH3HEA—HaVEA 2 @H3HKa — HayKa 0 IPHpPoJe. | BEIABIeHHE pa3THIHA MeKTY HH3HISCKHMH
0 IIpHpOJe SIBIEeHHA IIPHPOIEL. H XHMHYeCKHMH IIPeBPaIeHHAMH.
DOH3HYSCKHE ABICHHA: Pacrnio3zHaBaHHE H K1acCHQHKAIIHA (PH3IHISCKHX
MeXaHHIECKHE, TEIUTOBbIe, | ABJIESHHH: MEXaHHYECKHX, TEIUTOBBIX.
INEKTPHIECKHE, TEKTPHYIECKHX. Mar HHTHEIX H CBETOBBIX.
MAarHHTHEIE, CBETOBEIE, Hal01ro1eHHe H OITHCAHHE (PH3HYECKHX ABJISHHH
3BYKOBEIE
1.2 | OH3HYECKHE 2 DHIHYECKHE BeTHIHHEL OmnpeneneHHe IEHE] JeTeHHT MKATEI
BETHIHHEI I3MepeHHe QH3IHIECKHX H3MEpPHTEIbHOIO IpHOOpa.

BETHYHH. DH3IHIECKHE
npHOOPEI. IIorpemHoCT
H3MepeHHH
MexayHapoJHad CHCTEMA
€THHHII

I13MepeHHe THHeHHEBIX Pa3MepPOB Tel

H [IPOMEXYTKOB BPeMEHH C VIETOM
[IOTPerTHOCTeH.

I3MepeHHe 00BeMa KHIKOCTH H TBEPIOro Tea.
I3MepeHHe TeMIIEPaTyPhI IPH IOMOITH
AHIKOCTHOTO TepMOMeTpa H JaTIHKA
TeMIIepaTyphl.

BrBINOIHeHHE TBOPYECKHX 3aIaHHH 110 IIOHCKY
Croco00B H3MEPeHHA HeKOTOPBIX (PH3IHYECKHX
XapakTepHCTHEK, HAlIpHMep, pa3MepOB MATBIX
00BeKToB (BoT0C, IPOBOIOKA), yIATeHHBIX




00BeKTOB. GOJIBIIHX PACCTOAHHH, MATbIX
MPOMEKYTKOB BpeMeHH. OGCcyKIeHHe
MpeaTaraeMelX crocoGoB

1.3.

EcrecTBeHHO-
HaY-IHBIH METOI
MO3HAHHA

e

Kak (pH3HKa H IpyTHE
€CTeCTBEHHEIE HAYKH
H3Yy4aroT IPHPOIY.
EcTecTBeHHO-HAYIHBIH
METO,I IO 3HAHHA:
HaOIr0AeHHE, I0CTAHOBKA
Hay4qHOTO BOIIpOCa,
BBIJIBHKEHHE THITOTE3,
SKCIIEPHMEHT I10 IIPOBEPKe
THII0Te3, 00 bACHEHHE
HaOIF0IaeMOT0 SBIIEHHA.
OmnHcaHHe QH3HIECKHX
ABIIEHHH C MMOMOINBIO
MoJeneH

BreIIBHKEeHHE THIIOTE3. 00BACHAOMIHY IIPOCTRIE
ABJIEHHS, HAIIPHMED:

— NOYEeMY OCTAHABIHBASTCA JBHKYIIEECH

10 TOPH30HTATBHOH IOBEPXHOCTH TO;

— NOYUeMY B KapKyI0 [IOTOIY B CBETTIOH oex e
[IpOoXIagHeH, 9eM B TeMHOH. [IpeioxeHHe
CI10co0OB MPOBEPKH [HITOTES.

IIpoBeneHHe HeclleIOBAHHA 110 IPOBEPKE KaKOH-
THOO THIIOTE3EL.

ITocTpoeHHe NpOCTEeHITHX ModeneH (PH3IHIeCKHX
ABIIEHHH (B BHIe PHCYHKOB HIIH CXeM ), HallpHMep
nafeHHe NpeaMeTa; IPAMOIHHEHHOe
pacIpocTpaHeHHE CBETA

HToro no paziery

6

HEPBGHR‘!&HLH bIE CBCICHHA

0 CTPOCHHH BEeIIECTBA

2.1

CTpoeHHE BeIecTBa

1

CTpoeHHe BEIIECTBA:
aTOMBI H MOJIEKYIIBL, HX
pasMepsl. OIBITEL
IOKA3BIBAIOIIHE
IHCKPETHOE CTPOEHHE
BEIIECTBA

HabntoneHHe H HHTEPIIPEeTAaIHd OMBITOB.
CBHIETEIBLCTIBYIOINHX 00 aTOMHO-MOIEKYLAPHOM
CTPOEHHH BEIECTBA: OIBITHI ¢ PACTBOPEHHEM
PasTHYHEIX BEIIECTE B BOJE.

OIleHKa pa3MepOB AaTOMOB H MOJIEKYI

C HCIIOIb30BaHHEM (poTOTpadHH. IO TyIeHHBIX
Ha aTOMHOM CHIOBOM MHEpockoIe (ACM)—
naboparopHai pabota o TeMe: « OIIeHKa







THAMETpa aToMa MeTOIOM PAIOB
(c HCITOIB30BaHHEM (hoTOTpadHH)».
OrnpeneneHHe Pa3MePOB MaTbIX Tel

2.2 | JIBH:KEHHE 2 JIBHJKEHHE YACTHII Halaronenue H o0psacHeHHE OPOYHOBCKOIO
H B3aHMOJeHCTBHE BemecTBa. CBA3b CKOPOCTH | ABHJKEHHA H ABIEHHA THQQY3HH.
JaCTHII BEIIECTBA JBHZKEHHT TacTHII IIpoBeneHHE H 00BACHEHHE OIEITOB
C TeMIIEpaTypoH. 110 HaOIHASHHIO TEILTIOBOTO PACIIHPEHHA Ta30B.
bpoyHOBCKOE IBHKEHHE, ITpoBeneHHe H 00BACHEHHE OILITOB
IHQQY3HA. I10 0 OHAP VAKEHHIO CHII MOIEKYIAPHOI O
B3anMoeHCTBHE 9acTHII [IPHTAAKCHHA H OTTATKHBAHHA
BEIleCTBA: IPHIAKEHHE
H OTTATKHBAHHE
2.3 | Arperaraelie 2 ArperaTHele COCTOAHHA OnHcaHHe (¢ HCIIOTB30BaHHEM PO CTBIX

COCTOAHHA BEIIeCTBA

BelllecTBa: CTPOSHHETa30B,
AKHIOKOCTeH H TBepPIBIX
(KpHCTATIHYECKHX) Te.
B3aHMOCBA3b MEKIY
CBOHCTBaMH BEIIECTB

B Pa3HBIX arperaTHbIx
COCTOSHHAX H HX
ATOMHO-MOIEKYIAPHBIM
cTpoeHHeM. OcoOeHHOCTH
arperaTHeIX COCTOAHHH
BOJBI

MoJeneH) 0CHOBHEIX Pa3THIHH B CTPOSHHH I'a3oB,
KHIKOCTeH H TBepIEIX Tell.

O0bscHeHHe MATOH CIKHMAEMOCTH JKHIKOCTeH

H TBeP/IBIX Tel. §0IBNI0H CXKHMaeMOCTH Ia30B.
O0bsacHeHHe cOXpaHeHHA (OPMBI TREPIBIX Tl
H TeKY4eCTH HHIKOCTH.

[TpoBeJeHHE OIIBITOB. JOKA3BIBAOIIHY, 9TO

B TBEPIOM COCTOSHHH BO/IbI YACTHIIBI HAXOIATCA
B CpeIHeM Jalbllle APYT 0T IPYra (ITI0THOCTE
MEHBIIIE), TeM B KHIKOM.

VCTaHOBIIEHHE B3aHMOCBA3H MEXKIY
0co0eHHOCTAMH ar PeraTHBIX COCTOAHHH BOIE]

H CyIIecTBOBaHHEM BOIHBIX OPTaHHIMOB

(MC — 6uomorHs, reorpadHm)

Htoro mo pazaeny




JBH:KEHHE H B3aHMOJeHCTBHE Tel

3.1 | MexaHH1eCcKOe Mexanudeckoe 1pikeHHe. | MccnenoBaHHe paBHOMEPHOTQ IBHIKEHHT,
JBH/KEHHE PaBHOMepHOE OIpeeleHHe er0 MPH3IHAKOB.
H HEpaBHOMEPHOE HaOnroneHHe HepaBHOMEPHOT O IBHACHHT
IBHxeHHE. CKOPOCTS. H OIpeeTeHHe er0 OTIHIHH 0T pABHOMEPHOTO
CpenHasa CKOpOCThb JIBHKEHH].
[IPH HEPABHOMEPHOM OmpeneneHHe CKOPOCTH PAaBHOMEPHOTO
JBHAEHHH. Pacuer IIyTH JBHKEHHS (IapHKA B KHIKOCTH, MOJIETH
H BPEMEHH JIBHKEHHA MEKTPHIECKOT0 ABTOMOOHIAH T.1.).
OnpeneneHHe cpegHeH CKOPOCTH CKOIbKEHHA
OpycKa HITH MIapHKA 10 HAKTOHHOH INTOCKOCTH.
PemenHe 3a1a4 Ha OIPeIeIeHHE [IYTH, CKOPOCTH
H BpeMeHH PaBHOMEPHOI O IBHAKSHH.
AHanH3 rpagHKOR 3aBHCHMOCTH ITYTH H CKOPOCTH
OT BPEMEHH
3.2 | HHepiHa. Macca. SIBneHHe HHepIHH. 3ak0H | O0BACHEeHHe H IPOTHO3HPOBAHHE ABISHHH,

IITOTHOCTE

HHEPIIHH. B3aHMo1eHcTBHE
Tel KAk [IPHYHHA
H3MEHEHHA CKOPOCTH
JBHAEeHHA Ten. Macca Kak
Mepa HHEPTHOCTH Tela.
II10THOCTE BEINECTRA.
CB#A3E ILIOTHOCTH

C KOTTHYeCTBOM MOJIEKYI

B eJHHHITe 00BeMa
BEIIECTBA

0GYCI0BISHHBIX HHepITHeH, HallpHMeD. 1T
MPOHCXOIHT IIPH TOPMOKEHHH HIH PE3KOM
MaHeBpe aBTOMOOHIA, I0IeMy HEeBO3MOKHO
MTHOBEHHO IIPeKPaTHTh IBHKESHHE HA BIOCHIIEIE
HIH caMOKaTe H T. 1.

IIpoBeneHHe H aHATH? OIIBITOB,
JIeMOHCTPHPVIONIHX H3MeHEeHHE CKOPOCTH
JIBHKEHHS Tella B pe3yibTaTe JeHcTBHA Ha HEro
JPYTHX Tell.

PemeHHe 3a1a4 Ha OlpeIeleHHe Macchl Tela, ero
0GBeMa H INTOTHOCTH.




HpOBEﬂEI{HE H aHATH3 OIIBEITORB.
JEMOHCTPHPVIOIITHX 3aBHCHMOCTE H3MEHEHHA
CROPOCTHTEIA OT €TI0 MacChl

[IPpH B3aHMO ICHCTBHH Tell.

H?ME})EI{HE MACChI TelIa Pa3sIHTHBIMH croco0aMH.
OHPE,JEHEI{HE [ITOTHOCTH TEIa B PE3VIbTATE
H3MEPEHHA €TI0 MacChl H o0BemMa

3.3

Cuia. BHOBI cHI

14

CHa Kak XapaKkTepHCTHKA
B3aHMOIeHCTBHA Tell.
CHIa yIpyTOCTH H 3aK0H
I'yra. H3sMepeHHe CHITEI

C IOMOINBI JHHAMOMETPA.
SIBIIeHHE TATOTEHHA H CHIA
TsoxecTH. CHIA TAKECTH
Ha JIPYTHX IUTaHETax.

Bec 1ema. HeBecOMOCTE.
C1o:KeHHE CHI.
HallpaBIeHHEIX 10 OTHOH
IPAMOH.
PaBHOIeHCTBYROIIAA CHIIL.
CHna TpeHHA. TpeHHe
CKOJIBJKEHHA H TPEHHE
[I0K0A. TPpeHHe B IPHpPOIe
H TEXHHKE

HM3ydeHHe B3aHMOIeHCTRHSA KAK MMPHIHHEI
H3MeHeHHA CKOPOCTH Tela HIH ero Je(opMallHH.
OIHcaHHe pealbHBIX CHTYALIHH B3aHMO1eHCTBHA
Teq ¢ IOMOINBI0 MOIeTeH, B KOTOPBIX BBOIHTCA
[IOHATHE H H300pakeHHE CHIIEL.

HM3y4eHHe CHIBI YIIPYIOCTH.

HccmenoBaHHe 3aBHCHMOCTH CHIIBI VIIPVIOCTH

0T VIATHHEHHS PE3HHOBOTO MIHYPA HIH [P VAKHHBI
(c mocTpoeHHeM rpadQHKa).

AHaTH3 IPAKTHIECKHX CHTYALHH, B KOTOPBIX
pOABIAETCA JSHCTBHE CHIBI YIIPYTOCTH
(VIIpVTOCTB MA4a. KPOCCOBOK, BETOK JIepeBa

H Op.).

AHATH3 CHTYallHH, CBA3aHHBIX C ABIeHHEM
TATOTEHHA.

O0BpAcHeHHe OPOHTANBHOTO IBHKEHHA IUTAHET

C HCIIOJIB30BAHHEM SBISHHA TATOTEHHA H 3aK0HA
HHEPITHH.

HM3MepeHHe Beca Tela ¢ IOMOIIBH THHAMOMETPA.
O0ocHOBAHHE 3TOTO crIoco0a H3IMEPEHHA.




AHanH3 HMO0JeTHPOBAaHHE ABIeHHA HEBECOMOCTH.
DKCIepHMEHTATRHOE I0TYVIeHHE [IPaBHIA
CJIOZKEHHS CHII, HAIIPABJISHHBIX BIOIb OJHOH
PAMOH.

OmpeeneHHe BeTHIHHE] PaBHOIeHCTBYIOMIEH
CHIL.

I13yueHHe CHIIbI TPEHHS CKOIbKEHH H CHIIBI
TPEeHHS IIOKOA.

HcecnenopaHHe 3aBHCHMOCTH CHITBEI TPEHHA

OT CH/IBI JaBTI€HHA H CBOHCTB TPYIIHXCA
[IOBEPXHOCTEH.

AHaTH3 NPAKTHISCKHX CHTVALIHH, B KOTOPBIX
IPOSBIALTCA 1eHCTBHE CHIIBI TPEHHA,
HCIIOTB3VIOTCA CIIOCO GBI e YMeHbBINeHH

HITH YBE/THIeHH: (KaTaHHe Ha JTBIKaX, KOHBKAX,
TOPMOKEHHE aBTOMOOHIS, HCIIOIb30BaHHe
IO IITHITHHKOB, IUTaBaHHE BOJHBIX KHBOTHBIX
H Op.).

PemeHHe 3a1a4 ¢ HCIIOIb30BaHHEM QOPMYII
1714 pacdeTa CHIBI TAKECTH, CHIBI YIIPYTOCTH,
CH/IBI TPEHHA

HTOTO IO pasaery

JIaB/IeHHe TBEPIBIX TeJI, RHIKOCTeH Hra3oB

4.1

JasnenHe. Ilepena4ia
JaBIE€HHA TBEPIBIMH
TeTaMH, KHIKOCTAMH
H rasaMH

3

JasaerHe. CriocoOEl
YMEHBIIEHHA H YBETHICHHA
TaBIeHHA. [[aBIeHHE rasa.
3aBHCHMOCTS JaBIIeHHA

AHanH3 H00BACHEHHE ONIBITOB H IIPAKTHYECKHX
CHTYALHH. B KOTOPBIX IIPOABIASTCA CHIA
TaBIISHHA.

O0ocHOBaHHE CIIOCO00B YMEHBIIEHHA




raza oT o0memMa.
TEMIIEPATYPEL
Ilepenada naBIeHHA
TBEPIBIMH TETAMH,
AHHIKOCTAMH Hra3zaMH.
3akoH Ilackana

H YBETHYEHHT TaBICHHA.
H3y4eHHe 3aBHCHMOCTH JaB/ISHHA rasza

0T 00BeMa H TeMIIepaTyphL.

I3yuenHe oco0eHHOCTEH NIepeIauH JaBIeHHA
TBEPIBIMH TeTaMH, KHIKOCTAMH H razaMH.
OO0oCHOBAaHHE PE3YILTAaTOB OIBITOB
0C0OEHHOCTAMH CTPOEHH BEIIECTBA B TBEPIOM.
JKHIKOM H razo00pa3HOM COCTOAHHAX.
DKCIEPHMEHTATBHOE JOKA3ATENECTBO 3aK0HA
ITackans.

PemenHe 3a1a4 Ha pacyeT JaBIeHHT TBEPIOTO
Tena

[

,':[E'IB.‘I CHHE EHHIKOCTH

3aBHCHMOCTB JaBJIE€HHA
KHIOKOCTH OT ITYOHHEL
ITHeBMAaTHYSCKHE MalTHHEI.
T'HapocTaTHYeCKHH
napamokc. CooO0maromHecsd
cocyasl. [ HOpaBIHYEeCKHE
MEXAHH3MBI

HeccnenosaHHe 3aBHCHMOCTH JABIIEHHY
JKHIKOCTH OT ITYOHHBI IIOT PYAEHHA H INIOTHOCTH
JKHIKOCTH.

HabmnroneHHe H 00bACHEHHE THIPOCTAaTHIECKOT O
[apagoKca Ha OCHOBe 3akoHa [lackans.
H3yueHHe COOOIMAKITHXCA COCYIOB.

PemenHe 3a1a4 Ha pacueT JaBIeHHA JKHIKOCTH.
OO0 bsACHEHHE [IPHHIIHIIA JeHCTBHA
THOPABIHIECKOI 0 Iipecca, THEBMATHISCKHY
MAIITHH.

AHanH3 H 00bACHEHHE IPAKTHYECKHX CHTYALTHH,
JEMOHCTPHP VIOIIHX [IPOABICHHE JaBISHHA
JKHIKOCTH H 3aKoHa [lackana. HarpHMep
[IPOLIECCOB B OPraHH3ME IIPH IMTy00KOBOIHOM
HEIPAHHH




4.3 | AmmocdepHoe ATtMmocdepa 3eMIH JKCIepHMeHTATEHOE 0OHAPYKEHHE
JaBIIEHHE H aTMOC(epHOe JaBIeHHe. | aTMOC(epPHOTO JaBIeHHA.
TIpHYHHEI CYIIeCTBOBAHHA | AHATH3 H 0 0biACHEHHE OTIBITOB H MPAKTHIECKHX
BO3IYIIHOH 0G0I0YKH CHTYallHH, CBA3aHHBIX C JeHCTBHEM
3eMiH. OmeIT ToppHIeIH. | atMocdepHOTO JaBISHHA.
H3MepeHHe aTMOC)EPHOTO | OfBACHEHHE CYIIECTBOBAHHA aTMOC(EpEI
JaBJIeHHA. 3aBHCHMOCTh Ha 3eMII€ H HEKOTOPBIX IUTAHETAaX HIH ee
aTMOC(HEPHOTO TaBICHHA OTCYTICTBHA Ha JPVTHX IITaHeTax H JIyHe.
OT BBICOTHI HATT YPOBHEM O0BAcCHeHHe H3MeHeHHs ILTOTHOCTH aTMoc(epEl
Mops. [TIpuGoper C BEICOTOH H 3aBHCHMOCTH arMocepHOro
J714 H3IMEPEHHA JaBISHHA 0T BEICOTEL
aTMoc(epHOT0 JaBIeHHT Pemenne 3a1a1 Ha pacieT aTMoc(epHOTo
JaBIISHHA.
HM3y4ueHHe ycTpoHCcTBa DapoMeTpa-aHepOoHIa
4.4 | deHcTBHE JeHCTBHE JKHIKOCTHH raza | JKCIepHMeHTalbHOe 00HapyKeHHE JeHCTBHA
KHIKOCTHHTasa Ha MOTPYAEHHOE B HHX JKHIKOCTH H rasa Ha OTPYKEHHOE B HHX TENO.
Ha [IOTPYKEHHOE Teno. BeITaTKHBaOIMAL OnpeneneHHe BEITATKHBAIOIIEH CHIEL,
B HHX TEIIO0 (apxHEMenoBa) cHTIA. 3aKOH | JeHCTBYIOMIEH Ha Telo, OTPY:KeHHOe

Apxumerna. IImapaHHe Tel.
BosayxomasaHeHe

B JKHIKOCTb.
IIpoBeneHHe H 00CYAICHHE OIBITOB,
JEMOHCTPHPVIOITHX 3aBHCHMOCTh
BEITATKHBAKIIEH CHIBI, JeHCTBYIOIIEH Ha TEI0
B JKHIKOCTH. 0T 00BbeMa oI PYKeHHOH

B JKHIKOCTB YaCcTH Tela H OT ILIOTHOCTH
AHIKOCTH.

ITpoeepra HeasucuMO U ebNATKUBAOU eIl




CUTBL, OelicieViouyell Ha Melo € HCUOKOCHIL,

On MACChLl Tedq.

HccimegoraHHe 2aBHCHMOCTH Beca Teqla B BoJe

0T 0GbeMa IOTPYKeHHOH B JKHIKOCTb YACTH Tena.
PemeHHe 3a71a4 Ha IPHMEHEHHe 3aK0HA
ApxHMeIa H YCIOBHA [U1aBaHHA Tel.
KoHcTpyHpOBaHHE apeoMeTpa

HTH KOHCTPYHPOBaHHE J10IKH H OIPee/IeHHE ee
TPY30I0IBEMHOCTH

HToro mo pa3aery

PadoTa H MOIIHOCTDL. JHEPTHA

5.1

PadoTaH MOIIHOCTE

MexaHH9IecKas paboTa.
MomHocTh

DKCIepHMeHTATRHOE OIIpeieIeHHe
MeXaHHIeCKOH paboTEI CHIIBI TAKECTH

IPH NaJeHHH TelTa H CHIBI TPeHHS

IPH PAaBHOMEPHOM IepeMeNleHHH Tela

II0 TOPH30HTATEHOH IOBEPXHOCTH.

PacueT MONTHOCTH, PAa3BHBAEMOH IIPH MO IBEMe
IO JIECTHHIIE.

PemeHHe 3a71a4 Ha pacdeT MeXaHHIecKoH paGoTEl
H MOIITHOCTH

HPOC’]TBIE MEXAaHH3MEI

ITpocTele MEXAHH3MEL:
peItar, 010K, HAKTOHHAA
IIOCKOCTR. ITpaBHIO
PaBHOBECHH PBIYAra.
ITpuMeHeHHe IpaBHIA
PaBHOBECHA PhIYara

K OJIOKY. «30710TOE

OmnpeneneHHe BBIHIPHINIA B CHIE MIPOCTEIX
MEXAHH3MOB Ha [IPHMEPE PBIYara, II0IBHAKHOIO

H HEMOIBHAHOI0 0JI0KOB, HAKTOHHOH ITTOCKOCTH.
HccnenoBaHHe YCTIOBHA PaBHOBECH PEIYAra.
OO0Hapy:xeHHe CBOHCTB IPOCTBIX MeXaHH3MOB

B pa3THYHBIX HHCTPYMEHTaX H IIPHCIIOCOOIIEHHAX,
HCITOIB3VEMBIX B OBITY H TEXHHKE, a TakKe




IpaBHIO» MeXaHHKH. KII]
IIPOCTHIX MEXAHH3MOB.
IIpocThIe MEXAHH3MEL

B OBITY H TEXHHKE

B JKHBBIX OpraHH3Max.
DECIepHMEHTATBHOE J0Ka3aTeIbCTBO PABEHCTRA
padoT IpH IPHMEHEHHH IIPOCTEIX MEXAHH3MOB.
Omnpenenenne KI1]] HAKTOHHOH ILTOCKOCTH.
PemenHe 3a1a9 Ha IPHMeHEHHE NIPABHTIA
paBHOBECH phIvara H Ha pacuer KII]

5.3 | MexanH4eckad
YHEPTHA

MexaHHYeCKad SHEPTHA.
KHHeTHYeCKAT

H [IOTeHIHATbHAA YHEPTHA.
ITpeppanieHHe 0THOTO BHIA
MeXaHHYIecKOH JHEPTHH

B IPYTOH. 3aK0H
COXpPaHEHHd YHEPTHH

DKCIepHMEHTATEHOE OTIPeeTeHHE H3MEeHeHHA
KHHETHYIeCKOH H IMOTeHITHATHHOH SHEPTHH Tella
IPH €r0 CKAThIBAHHH I10 HAKTOHHOH IUTOCKOCTH.
OOpPMYTHPOBAHHE HA OCHOBE HCCTETOBAHHA
3aKOHA COXPaHeHHA MeXaHH4YEeCKOH YHEPT HH.
OO0cyxIeHHE I'PaHHIT IPHMEHHMOCTH 3aK0Ha
COXpaHeHH: YHEPT HH.

B MEXAHHKE PemenHe 3a1a9 ¢ HCIIOTb30BaHHEM 3aK0HA
COXpaHEHHA SHEPTHH
Hrtoro no paszgeny 12
PesepBHOE BpeMA
OBILEE KOJIIMTYECTBO 68

YACOBIIOIIPOI' PANMME




E'S KJIACC

TEOPHH CTPOESHHA BEIIIECTBA.
Macca H pa3Mepsl aTOMOB

H MOJEKYI. OIIBITEL,

IO ATBEPATAOIITHE
OCHOBHEIE MO0 AEHHA
MOIeKYIAPHO-KHHETHIECKOH
TEOPHH.

Mozens TBepI0r 0. JKHIKOTO
H ra3000pa3HOro COCTOAHHH
BEIIIECTBA.
KpHcTannH4YecKkHe

H aMop(HEIe Tea.
OO0BACHEHHE CBOHCTB ra3oB,
AKHIKOCTeH H TBEpPIBIX Tel
Ha OCHOBE II0I0KeHHH
MOIeKYIAPHO-KHHETHIECKOH
TeopHH. CMavHBAHHE

H KAIMHLIAPHEIE ABICHHA.
TemwnoBoe paciHpeHHe

H CXKATHe

Ne HammveHoBaHHE Kommgecteo | IIporpammHoe comep:xaHHe | (OCHOBHBIE BHIBI IeATENBHOCTH 00YIatONIHXCA
I/ pasaenoB HTeEM JacoB
yue0HOTO IMpeaMeTa
TennoBble ABJTEHHA
1.1 | CtpoeHHE H CBOHCTBA 7 OCHOBHBIE [TOTOKEHHA HabmroneHHe H HHTEPIIPETALIHA OIBITOB.
BENIECTEA MOJIEKYIAPHO-KHHETHIECKOH | CBHIETEIbCTBYIOMIHX 00 aTOMHO-MOJIEKYIIPHOM

CTPOESHHH BEIIECTBA: OIIBITEI C PACTBOPEHHEM
Pa3NHYHEIX BEIIECTB B BOJIE.

PemenHe 3a1a4 10 OLEHHBAHHIO KOTHYIECTBA
aTOMOB HJIH MOJIEKYT B eTHHHIIE 00beMa
BEIIECTBA.

AHanH3 TeKcTa IPeBHHX aTOMHCTOB (HallpHMep,
(parmerTa no3Mel JIvkpenrsa «O npHpoIe
BEIIEeH» ) ¢ H3I0KEHHEM 000CHOBAHHH aTOMHOH
THIIOTE3EI (CMEICTIOBOE ITEHHE).

OneHka yOeTHTeTEHOCTH 3THX 000CHOBAHHH.
O0BpAcHeHHe OPOVHOBCKOTO IBH/KEHHA, ABICHHA
JHQOY3IHH H pa3THIHA MeX Iy HHMH Ha OCHOBE
OJI0KEHHH MOIEKY IAPHO-KHHETHIECKOH
TEOPHH CTPOEHHA BEIecTBA.

OO0BscHeHHe 0CHOBHBIX Pa3THYHH B CTPOSHHH
Ta30B, KHIKOCTEH H TBepPIbIX Tl

C HCIIOIb30BaHHEM [10J10KeHHH MOIEKYIIPHO-
KHHETHYeCKOH TeOPHH CTPOSHH BEIIeCTRa.
IIpoBeneHHE OILITOB I10 BBIPAIIHBAHHIO
KPHCTAI'IOB [TIOBapeHHOH COTH HITH caxapa.




IIpoBeneHHe H 00BACHEHHE OIIBITOB.
JEMOHCTPHPVIOIIHX KalTHITAPHEIE SBIEHHA

H ABJICHHE CMAaIHBAHHA.

O0BbACHEeHHE POIH KAl L TAPHBIX ABIeHHH

1715 IOCTYILIEHHA BOIBI B OPraHH3M PacTeHHH.
HabnroneHue, IpoBeleHHE H 00BACHEHHE
OIIBITOB IO HAOTIOIEHHIO TEILTOBOTO
PacIIHpPeHHd ra30B. KHIKOCTeH H TBepIbIX Tell.
OO0BACHeHHE COXPaHeHHT 00BeMa TBEPIBIX T,
TeKYIEeCTH KHIKOCTH (B TOM YHCIIE, Pa3HHIIEI

B TEKYYECTH I Pa3HBIX KHIKOCTeH),
JTaBIeHHA rasa.

ITpoBeneHHE OIBITOB. JEMOHCTPHPYEOLIHX
3aBHCHMOCTE JaBICHHA BO3IyXa 0T ero o0beMa
H HarpEeBaHHA HIH OXJIaISHHA, H HX
00BACHEHHE Ha 0CHOBE aTOMHO-MOJIEKYIAPHOI O
YIEHHA.

AHaTH3 NPaKTHIEeCKHX CHTYALIHH, CBA3aHHBIX
CO CBOHCTBAMH I'a30B, JKHIKOCTeH H TBePIBIX Tell

[

TermoBsIe mIPOIIECCH

Temmneparypa. CBA3b
TEMIIEPATYPEI CO CKOPOCTBIO
TEIUTOBOT O JBHKEHHA
JacTHII. BHYTpEeHHAA
Heprua. CrocoOkl
H3MeHeHHs BHyTpeHHeH
JHEPTHH: TEILTONEpeaada

H COBEpIIEHHE PabOoTEHI.

O00CHOBAHHE MTPABHT H3IMEPEHHA TEMIIEPATVPHL.
CpaBHeHHe pa3THIHBIX CIIOCO00B H3IMEPEHH

H IITKAT TEMIIEPATYPEL.

HabmnroneHHe H 00BACHSHHE OIIBITOR.
JeMOHCTPHPVIOITHX H3MeHeHHE BHYTPeHHEH
JHEPTHH TeIAa B Pe3VIbTATe TEILTONEpeIadH

H palOoTEI BHEITHHX CHIL.

HabmrwoaeHHe H 00BACHEHHE OIILITOR.




BHIEB TeILTONIepeIaTH: oBcykIeHHe MPaKTHISCKHX CHTYAITHEH,

TEILTONPOBOIHOCTE, JEeMOHCTPHPYIOIIHX Pa3THIHBIE BHIIEI
KOHBEKI[HA, H3Ty4IeHHE. TeIUIONEePENadH: TEILIONPOBOIHOCTS,
KomH49ecTBO TEIIIOTHL KOHBEKIIHIO, H3Ty4eHHe.

VaenbHaA TEILIOEMKOCTh HcenenopaHHe ABIeHHA TeILT000MeHa
BEeMIeCTBa. T elr1o00MeH I[IPH CMEITHBAHHH X0I0JHOH H ropa4ei BOJbI.

H TeIUIOBOE PaBHOBECHE. Hal0nro1eHHe YCTaHOBJISHHA TEILIOBOIO
VpaBHeHHe TeILTOBOTO PaBHOBeCHA MKy TopAveH H X010 THOH BOJIOH.
fananca. Il1aBI1eHHe OmnpeneneHHe (H3MepeHHe) KOTHIECTBA

H OTBepJeBaHHe TEeIUTOTHL, IIOIYIEHHOT 0 BOJOH IIPH TEIUT00 OMEHE
KPHCTATTHYECKHX BEIIecTB. | C HarPeThIM MeTaTHIECKHM IIETHHIPOM.
VienpHad TemnoTa OmnpeneneHHe (H3MepeHHE) VIeTbHOH
ILTABJIEHHA. TeILTOEMKOCTH BElIecTBa.

ITapoo0pazoBaHHe PermeHHe 3a1a4, CBA3aHHBIX C BEIYHCISHHEM

H KOHJIeHCAITHA. IIcapeHHe. | KoTH9YecTBa TEILUTOTH H TEILTOEMKOCTH
Kunenne. YaenpHasa [IPH TEIT00OMEHE.

TeILT0Ta Mapoo0pa3oBaHHA. | AHATH3 CHTYAITHH IIPAKTHIECKOTO
3aBHCHMOCTh TEMIIEPATYPBl | HCIIOJIb30BAHHSA TEILUTOBBIX CBOHCTB BEIIECTR
KHIIEHHA 0T aTMOC(EepPHOT0 | H MaTepPHATOB, HAIPHMe], B LIEIAX

TaBIEHHA. 3HeprocOepekeHHA: TEILTOH30IAHA.
BraxHOCTE BO3IyXA. 3HeprocoeperarIHe KPEIIIH,
JHEPrHA TOILTHBA. TePMOAKKYMYIATOPEI H T. 1.
VaenbpHaq TEIITOTa HaO1roaeHHe ABIeHHH HCIIap eHHA
CrOpaHHA. H KOHIEHCAITHH.

ITpHHITHITEI pAa0OTEI HccnegoeaHHe MpoIiecca HCIapeHHA

TerrroBeIX ABHTaTenned KI1J] | pa3IHYHBIX KHIKOCTEH.
TEILTOBOTO JBHIaTEN. OO0 BACHEHHE ABISHHH HCITApEHHA




TernmoBele IBHTAaTETH

H 3allTHTa OKpyKaromeH
Cpensl.

3aK0H COXpaHeHHA

H [IPeBpalieHHd 3HEPTHH
B TEIUTOBEIX MPOIeccax

H KOHIeHCAllHH Ha OCHOBE aTOMHO-
MOJIEKYIAPHOTO VIEHHA.

HabnroaeHHe H 00bACHEHHE IIPOLIECCa KHIICHHA.
B TOM THCTIe 3aBHCHMOCTH TeMIIepaTyphl
KHITeHHA OT JaBIeHHA.

OmnpeneneHHe (H3MepeHHE) OTHOCHTETBHOH
BIa’KHOCTH BO3IVXA.

HaGmrogeHHe mpollecca ILTaBIeHHA
KPHCTATIHIECKOT O BEIIECTBA, HAIPHMED, L.
CpaBHeHHe [IPOILeCcCOB IUTARTeHHA
KPHCTATTHIECKHX Tel H pa3MATr1eHH

IIPH HaI PEBAHHH aMOP (PHBIX Tell.
OnpeneneHHe (H3MepeHHE) YISTbHOH TEIITOTEI
ILTABJISHHA 1ba.

O0BACHeHHE ABIISHHH IUTABTISHHA
H KPHCTATIH3AITHH HA OCHOBE ATOMHO-

MOJIEKYIIPHOTO YVIEeHH .
PemenHe 3a0a4, CBA3aHHBIX C BEITHCIEHHEM
KOJIHYECTBA TEIUTOTEI B IPOoIeccax
TEIUIOTIEPEeNadH [IPH IUTABISHHH

H KPHCTATTH3AIHH, HCIIAPEHHH H KOHISHCALIHH.
AHaTH3 CHTYallHH MPaKTHIeCKOTO IPHMEHEHHA
ABII€HHH ILTaBIeHHA H KPHCTATIH3AlHH,
HAMIPHMED, [IOIYISHHE CBEPXTHCTBIX
MATEPHAIOB. CONEBAd TPENTKAa H Ip.

Amnanws paboTel H 00BACHEHHE IPHHITHIIA
TIeHCTBHA TEIUIOBOTO JIBHIATEN.




BEIMHCIEHHE KOTHIECTBA TEILTOTEI,
BRIJIETAOINET 0Cs IIPH CTOPAHHH Pa3THIHBIX
BHIOB TOILTHBA. H KII] IBHraTens.
OGcyxIeHHE 3K0T0THISCKHX IO CTIeACTEHH
HCIIOIB30BAHHA IBHT aTelleH BHYTPEHHET O
CTOPaHHA. TeIUTOBLIX H THIPO3IeKIPOCTAHITHH

HITOTO IO pa3znery

28

3J'IEI{TPH‘IECKHE HMATHHTHBI€ ABJICHHA

P

'

1

DIEKTpPHYECKHE
3apAIEL

3apAKeHHBIE TeTa

H HX B3aHMOJIeHCTBHA

=

DIeKIpH3alHA Tell.

JBa poIa 3TIeKTPHIECKHX
3apAI0B. B3amMoaeHCTBHE
3apAKEHHBIX Tell.

3axoH Kyrn1oHa (3aBHCHMOCTE

CH/IBI B3aHMOIEHCTBHA
3apAKEHHBIX TE

OT BETTHYHHEI 3apAT0B

H PacCTOAHHA MeXIY
TelaMH).
DIeKTPHIECKOE MOTIE.
Hampa:xeHHOCTE
NEKTPHIECKOTO IOJIA.
ITpHHIIHII CYTIEPIIO 3 HITHH
IeKTPHYECKHX ToIeH

(Ha Ka4eCTBEHHOM VPOBHE).

HocHTeIH 3TeKTpHIeCcKHK
3apAI0B. JIIeMeHTapHBIH
eKTPHIEeCKHH 3apa.

HaOnroeHHe H IPOBEISHHE OIBITOB

I10 3TTEKTPH3ALHH Tel [IPH COIPHKOCHOBEHHH

H HHIYKITHEH.

HaG1rogenHe H 00bACHeHHE B3aHMO,1eHCTRHA
OJHOHMEHHO H Pa3HOHMEHHO 3apAKeHHBIX Tell.
OO0 BACHEHHE IPHHITHIIA JeHCTBHA 31eKTPOCKOIIA.
OO0BAcHeHHe ABIIeHHH 31eKTPH3AlHH

IPH COMPHKOCHOBEHHH Te H HHIVKIHEH

C HCIIOIB30BaHHEM 3HAHHH 0 HOCHTENgX
YIEKTPHYECKHX 3apAI0B B BEIIECTBE.
Pacno3HaBaHHE H 00bACHEHHE ABICHHH
IEKTPH2AIHH B [IOBCETHEBHOH KH3HH.
HabmnrogeHHe H 00BACHEHHE OIIBITOR.
HIITHOCTPHPVIOMTHX 3aK0H COXPaHEeHHA
IEeKTPHYECKOT 0 3apAaaa.

HaGmnroaeHHe ONIBITOE 110 MOIETHPOBAHHIO
CHJIOBBIX JTHHHH 3TeKTPHYECKOT0 I1014.
HccienoBaHHe JeHCTBHA AIEKTPHISCKOTO MMOTA
HA [IPOBOTHHKH H JHITeKTPHKH




CTpoeHHe aTOMA.
IIpoBOIHHEH

H JHITEKTPHEH. 3aK0H
COXPAaHEHHA 3TeKTPHIECKOTO
sapAna

J
| B

TlocTOogHHEIH
IEKTPHISCKHH TOK

DIIeKTPHYECKHH TOK.

VY CI0BHA CYIIECTBOBAHHA
MEKTPHYECKOT O TOKA.
HICTOYHHKH II0CTOAHHOTO
TOKa. [{eHCTBHA
MEKTPHYECKOT 0 TOKA
(TeIU1OBOE, XHMHYECKOE,
MarHHTHOE).
DIIeKTPHYECKHH TOK

B KHIKOCTAX HIa3ax.
DIEKTpPHYECKAT LETE.
CH1Ia TOKa. DIEKTPHYECKoe
HaIIp /KEHHE.
ComnpoTHRISHHE
[IPOBOJHHEA. Y IEIBHOE
COIIPOTHBIIEHHE BEIECTBA.
3akoH OMa I714 VIacTKa
rernH. ITocmenoBaresHOe
H [IapaLlIeIbHOE COeIHHEHHE
I[IPOBOJHHKOB.

PaboTa H MOITHOCTE
MEKTPHYECKOTO TOKA.

Habnro1eHHe pazTHYHEIX BHIOB 1eHCTBHA
IMEKTPHYIECKOTD TOKA H O0HapyV:ReHHE 3THX
BHIOB JeHCTBHA B [IOBCEIHEBHOH KH3IHH.
HaOmnroneHHe BO3HHKHOBEHHT TA30BOI0 paspdia
H 37IeKTPHUSCKOr0 TOKA B KHIKOCTH.

COopKa H HCIIBITAaHHE 371eKTPHYECKOH [eH
[IOCTOAHHOT O TOKA.

I3MepeHHe CHIBI TOKA aMIIEPMETPOM.
H3MmepeHHe 3TeKTPHYECKOT 0 HalIP AUKEeHHA
BOIBTMETPOM.

IIpoBeneHHe H 00BACHEHHE OIIBITOE,
JeMOHCTPHPYIOITHX 3aBHCHMOCTE
YIEKTPHYECKOTO COMPOTHBISHHA NPOBOIHHKA
OT €ro AIHHEL IITOMAIH IONEPEIHOT O CEUEHH
H MaTepHaia.

HccnenosaHHe 3aBHCHMOCTH CHIIBI TOKA,
IIPOTEKAIOIIET O Yepes Pe3HCToP,

OT COIPOTHBIEHHA PE3HCTOPA H HATIP A KEHHA
HAa PEe3HCTOpE.

IIpoBepka mpaBHIA CI0KSHHA HAIPAKCHHH
[IPH MOCIET0BATENBHOM COSTHHEHHH IBYVX
PE3HCTOPOB.




3akoH J:xoviga—JIeHma.
DIeKTPHYSCKHE [IEITH

H NOTPeOHTETH
3eKTPHYECKOH 3HePI HH
B OBITY. KOpoTKOE
3aMBbIKaHHE

ITpoBepKa IpaBHTa 1714 CHIBI TOKA

[IPH [apaniaeIbHOM COeTHHEHHH PE3HCTOPOB.
AHATH3 CHTyallHH TOCTeI0BaTeTbHOTO H
MapaTIeIbHOI0 COSTHHEHH IPOBOTHHKOB

B JOMAITHHX 3TeKTPHIESCKHX CeTAX.

PemenHe 3a1a4 ¢ HCIIOIb30BAHHEM 3aK0Ha OMa
H (hopMyII pacdera 31eKTPHIECKOT0
COIPOTHBIEHHA [IPH MOCIEI0BaTEIEHOM

H MapaIIeIbHOM COSIHHEHHH [IPOBOIHHKOB.
OmnpeneneHHe padoTEI ATEKTPHISCKOTO TOKA,
[IPOTEKAOINETO YEPe3 PE3HCIOP.
OnpenereHHe MOITHOCTH 3TeKTPHYECKOTO TOKA.
BBIIEIAEMOH Ha PE3HCTOPE.

HccnemoBaHHE 3aBHCHMOCTH CHIBI TOKA Uepes
JAMIIOYKY OT HAlIPAKeHHA HA HeH.
Omnpenenenne K11 HarpeBaTend.
Hccnenosanse npeoOpasoBaHHd YHEPTHH

[IPH MOJBeMe IPY3a 3IeKTPOIBHI aTETeM.
OO0BbAcCHeHHE YCTPOHCTBA H IMIPHHITHIIA JeHCTBHA
JOMAITHHX 371eKTPOHAT PEBATETBHBIX IIPHOOPOB.
OO0BACHEHHE IPHYHH KOPOTKOTO 3AMBIKAHHA

H I[IPHHITHIA JeHCTBHA IUTaBKHX
mpegoXpaHHTeIeH.

PemenHe 3a1a4 ¢ HCIIOIb30BaHHEM 3aK0HA
Jexoyna—JleHna

k2

MarHHTHEIE ABIEHHA

ITocToAHHBIE Mar HHTEL.
B3aaMoaeHCTEHE

HccaenoBaHHE MATHHTHOT O B3aHMO JeHCTBHA
MOCTOAHHBIX MATrHHTOB.




IO CTOAHHEIX MarHHTOB.
MarxHTHOE IoIe.
MarguTHoOE [o1e 3eMIH

H €70 3Ha9eHHe 1714 JKH3HH
Ha 3eMie. OIBIT JPCTea.
MarHHTHOE IoJIe
IMEKTPHIECKOT 0 TOKA.
IIpHveHeHHE
YIEeKTPOMAarHHTIOB

B TeXHHKe. [[eHcTBHE
MATrHHTHOTIO 11014

HA [IPOBOJHHK C TOKOM.
DIEeKTPOJBHIATEND
MIOCTOSHHOTO TOKA.
Hcnons3oBaHHE
3JIEKTPOIBHTATENeH

B TeXHHYIECKHX YCTpOoHCTBax
H Ha TPaHCIIOPTE

H3y4eHHe MArHHTHOTO ITOJI4 MOCTOAHHEIX
MarHHTOB IIPH HX 00BEIHHEHHH H Pa3/IeIcHHH.
HcenenopaHHe MarHHTHOT O B3aHMOASHCTBHA
IIOCTOAHHEIX MarHHTOB.

H3y41eHHe MArHHTHOT O ITOJIA MO CTOAHHEIX
MAarHHTOB IPH HX 00BeTHHEHHH H DA3IeTeHHH.
ITpoBeneHHE OMEBITOE 10 BH3VATH3ALHH 10711
[IOCTOAHHEIX MarHHTOB.

H3y4ueHHe ABIcHHY HaMar HEIHBAHHT
BEIECTBA.

HccnenoBaHHe TeHCTBHA 3TeKTPHIECKOTO TOKA
HAa MarHHTHYIO CTPEIKY.

IIpoBeIeHHE OMEITOR, JEMOHCTPHPVIOIIHX
3aBHCHMOCTB CHIIBI B3AHMOISHCTBHA KaTYIIKH
C TOKOM H MarHHTa OT CHJIBI H HallpABIEHHA TOKA
B KATYIIKE.

AHAaTH3 CHTyallHH [IPaKTHIeCKOT0 IPHMEHEHHA
3IeKTPOMAarHHTIOB (B OBITOBBIX TEXHHYECKHX
YCTPOHCTBAX, IPOMBIIIICHHOCTH, MEIHIIHHE).
I3y4eHHe NeHCTBHA Mar HHTHOT O IIOJIA

Ha [IPOBOJIHHK C TOKOM.

H3y41eHHe NeHCTBHA 1eKIPOIBHIaTeNA.
H3mepenne K11 31eKTpoABHT aTeIBHOH

YCTAHOBKH.
Pacno3HaBaHHe H aHATH3? Pa3THIHBIX
IIPHMEeHEeHHH YVIEKTPOABHIaTelIeH

(TpaHCIOPT. OBITOBEIE YCTPOHCTBA H JIP. )




2.4 | DIeKTpOMAarHHTHaA 4 OmnelTe! Papaned. SBneHde | OIEBITEI I0 HCCIEI0BAHHIO ABICHH
HHTYKITHS 31eKTPOMarHHTHOH 3eKTpOoMar HHTHOH HHIYKIIHH: HCCIeIOBaHHE

HHIYKIHH. [TpaBrito JIeHna. | H3MeHeHHH 3Ha4eHHs H HallpaBIeHHs
DIIEKTPOTeHepaTop. HHIVEKITHOHHOTO TOKa
Cnoco0sl IOTYIeHHA
IeKTPHIECKOH JHEPT HH.
DIEKTPOCTaHITHH
Ha BO300HORTASMEIX
HCTOYHHKAX YHEPTHH

Htoro no pazgeny 37

PesepBHOe BpeMa 3

OBIIEE KOJIMYECTBO 68

HACOBIIOIIPOTPAMME




*’9 KJIACC

Ne HauMmeHoBaHHE Konuuectso | IIporpamMmHoe comep:kaHHe | OCHOBHEIE BHIBI IeATeIbHOCTH 00 YIarOIIHXC
/I pasgenoB HTIEM qacoB
y4ae0HOro mpeaMera
MexaHHYeCKHE ABJICHHA
1.1 | MexaHH4eckoe 10 MexXaHH9eCKOe IBHKCHHE. AHanH3 HOOCYAISHHE Pa3sIHIHBIX IPHMEPOB

IBHKEHHE H CIIOCOOEBI
€TI0 OITHCAHHA

MartepHanbHAaA TOYKA.
CHCTeMa OTCHYeTA.
OTHOCHTEIIEHOCTE
MEeXaHHYECKOTO JIBHKSHHA.
PaBHOMepHOE
IpAMOTHHeHHOE TBH/KEeHHE.
HepasHoMepHOe
IpPAMOIHHEHHOE IBH/KEHHE.
CpenHas H MTHOBEHHAT
CKOPOCTE Tea IIpPH
HepPABHOMEPHOM JBHKESHHH.
YCKOpEHHE.
PaBHOVCKOpPEHHOE
IPAMOTHHEHHO® IBH/KCHHE.
Cro00o1HOE TaIeHHE.
OmnelTel I anHTes.
PaBHOMepHOE IBHKEHHE

10 OKPYAHOCTH.

IlepHon H9acTOTa
oOpameHns. JIHHeHHaA
H YTJI0Bas CKOPOCTH.

MEXAHHYECKOTO IBHKCHH.
OO0cy#IeHHe T'PDAHHII IIPHMEHHMOCTH MOJIETH
«MaTepHaTbHad TOIKay.

OmrHcaHHe MEXaHHIECKOTO IBHKCHHA
Pa3THIHBIMH CIIoco0aMH (YpaBHeHHe, TalIHIIA,
rpadHK).

AHAIH3 KH3HEHHBIX CHTYALHH. B KOTOPBIX
[IPOABIAETCA OTHOCHTENTEHOCTE MEXAHHIECKOT O
JBHACHHA.

HalmroneHHe MEXaHHIECKOT O JBHKEHHA Tela
OTHOCHTEIBHO PA3HEBIX TN OTCYETA.
CpaBHeHHe [yTeH H TPacKTOPHH IBHAEHHA
OJHOTO HTOTO JKe Tella OTHOCHTEIBHO PasHEIX
Te OTCYETA.

AmnanH3 TekcTa 'aTHaed 006 OTHOCHTETBHOCTH
JBHJKEHH; BEITIOTHEHHE 3aJaHHH I10 TeKCTY
(CMEICTIOBOE YTEHHE).

OmpeneneHHe cpeIHEH CKOPOCTH CKOJIbKESHHA
OpycKa HIH JBH/KeHH [MapHKa [10 HAKTOHHOH
ILTOCKOCTH.

AHanH3 H 00CyXIeHHE CIIOCO00B




ITeHTpOCTPEMHTETBHOE
YCKOpEeHHe

IIPHOTH/KEHHOTO OIIPEIeIeHHA MTHOBEHHOH
CKOPOCTH.

OrnpeneleHHe CKOPOCTH PaBHOMEPHOT O
JIBH/KEHHA (IIapHKa B KHIKOCTH, MOJ&TH
MEKTPHYECKOT0 ABTOMOOHIAH T. I1.).
OmnpeneneHHe MyTH, IPOHISHHOT O 3a TaAHHBIH
IIPOMEXYTOK BpEMEHH. H CKOPOCTH Tela

110 IPaHKY 3aBHCHMOCTH ITyTH PABHOMEPHOTO
TIBHJKEHHA OT BpeMeHH.

OO0cy:EIeHHE BO3MOKHEIX IIPHHITHIIOB
TeHCTBHA NPHOOPOB, H3MEPAKIIHX CKOPOCTh
(CITHOOMETPOR).

BrIMHCISHHE ITYTH H CKOPOCTH IIPH
PaBHOYCKOPEHHOM IIPAMOTHHEHHOM JBH/KEHHH
Terna.

OrnpeneneHHe IPOHIEHHOT 0 IIYTH H VCKOPEHHA
JIBH/KEHHA Tela [0 TPa(HKy 3aBHCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOT 0 IIPAMOTHHEHHOTO
JIBH/KEHHA Tela OT BpPeMEeHH.

IIpoeepra 2unomeswi: eciu

NP PAEHOVCKOPEHHOM O8LUHNCEHI

0€3 HAYaILHOI CKOPOCIU NVINU OTMHOCANCA
KaK pA0 HeYemubix yucel, mo
COOMEEMCMEVIOUIE NPOMEXCVINKN EPeMeHl
OOUHAKOEDL.

OrnpenerieHHe YCKOPeHHA Tela

[IPH PABHOYCKOPEHHOM JIBHKEHHH




10 HAKTOHHOH IITTOCKOCTH.

I3MepeHHe TepHOIa H 9acTOTH 0 GpareH s
Tela [0 OKPYKHOCTH.

OnpenereHHe CKOPOCTH PABHOMEPHOT O
JBHKEHHA Tella 10 OKPYKHOCTH.

PemenHe 237134 Ha oNpeleleHHe
KHHEeMATHIeCKHX XapaKTepHCTHK
MeXaHHIeCKOTO IBHKEHH Pa3THIHLIX BHIOB.
Pacrio3HaBaHHe H MPHOTHAKEHHOE OITHCAHHE
Pa3THIHEIX BHIOB MeXaHHIeCKOT 0 IBHKeHH
B IPHPO/Ie H TeXHHKe (Ha IpHMepax cBoS0oIHO
MaJaroNIHX Tell, IBHKeHHT JKHBOTHEIX,
HeGeCHBIX Tell, TPAHCIIOPTHBIX CPeICTB H Ap.)

[

B3anMoeHCTBHE TET

Ilepesiti 3akoH HeroTOHA.
Bropo# 3akoH HeloToHa.
Tpern# 3axoH HeroTOHa.
TIpHHITHI CYTIEPIIO3HITHH
CHLL.

CH1a VIIPYTOCTH. 3aK0H
I'vka. CH1a TpeHHA: CHIa
TPEHHA CKOIBXKEHH, CHIA
TPEHHA [IOKOA, IPVIHE BHIIBI
TPEHHA.

CHTIA TAKECTH H 3aK0H
BCEMHPHOT0 TATOTEHHA.
VYcropeHHe cBOOOIHOTO
NaneHHd. JIBHKeHHE ITAHET

HabnrogeHHe H 00CYAIEHHE OIBITOB

C IBHJKCHHEM Tella [IPH YMEHbINEHHH BIHAHHA
JPYTHX Tel, MPeATCTBYIOMIHX IBHKSHHIO.
Amganys TekcTa [anuned ¢ onHcaHHEM
MBICIIEHHOT O 3KCIIEpHMEHTA,
000CHOBEIBAKIIETO 3aK0H HHEPIIHH,
BBIIIOTHEHHE 33IaHHH I10 TEKCTY (CMBICTIOBOE
YTEHHE).

O0cyAIeHHEe BO3MOKHOCTH BEIIOTHEHHA
3aKOHA HHEPIIHH B Pa3sIHYHBIX CHCTEMax
OTCYETA.

Habnrogenue H 00CyAIcHHE MEXAHHTECKHY
ABJIEHHH, [IPOHCXOJANIHX B CHCTEME OTCUETa
«Temexua» IPH €€ pABHOMEPHOM




BOKPYT CoxHIa. [TepBad
KOCMHYECKad CKOPOCTb.
HepecoMOCTE HIIEPETPY3IKH.
PaBHOBecHE MaTepHaIbHOH
TOYKH. AOCOIIOTHO TBEPOOE
Teno. PaBHOBECHE TBEPIOTO
Tena ¢ 3aKpPeIlIeHHOH O0ChI0
BpameHHd. MOMEHT CHIBL.
IleHTp TAXKECTH

H YCKOPEHHOM JIBHKEHHH OTHOCHTENIBHO
ka0HHeTa (HH3HKH.

JleHCTBHA ¢ BEKTOPAaMH CHI: BEIIIOTHEHHE
3a0aHHH I10 CTTOKEHHIO H BEIYHTAHHIO
BEKTOPOB.

Hab1roneHHe H/HTH IPOBeIeHHe OIMBITOB,
JeMOHCTPHPYIOITHX 3aBHCHMOCTD YCKOPEHHA
Tesla 0T NPHIOKEHHOH K HEMY CHIIBI H MACCHI
Tena.

AHanH3 H 00bACHEHHE ABITEHHH

C HCIIOJIB30BaHHEM BTOPOro 3aKkoHa HeHOTOHA.
PemenHe 3a7a4 ¢ HCIIOIB30BAHHEM BTOPOTO
3aK0Ha HBI0TOHA H IIPaBHIA CTIOKEHHT CHIL.
OnpeneneHHe KeCTKOCTH P Y/KHHEL.

AHaTH3 CHTYallHH, B KOTOPBIX Ha0Ir0Jar0TCs
VIIPYTHe Je(OpMallHH. H HX 00BbACHEHHE

C HCIIOJIB30BAHHEM 3aK0Ha I yKa.

PemenHe 3a1a4 ¢ HCIOIb30BaHHEM 3aKoHa I 'yKa.
HccrnenopaHHe 3aBHCHMOCTH CHIIBI TPEHHA
CKOJBKEHHA OT CHIEI HOPMAaIBHOT O JaBISHHA.
OOcy:xIeHHE Pe3yIbTATOB HCCIEIOBAHHA.
OmnpeneneHHe K03 HITHEHTA TPeHHAA
CKOJIBKEHHA.

H3MepeHHE CHIBI TPEHHA [TOKOA.

PemeHHe 3a71a4 ¢ HCIIOIb30BaHHEM (POPMYIIE
I CHIIBI TPEHHA CKOIBKEHH.

AHaTH3 IBHKEHHA Te TOIbKO 101 JeHCTBHEM




CHUIBI TAZKECTH — CBOOOJHOTO [TaIEHHA.
OO0BACHEHHE HE3ABHCHMOCTH YCKOPEHHA
CBOOOJHOTO IaJleHH:A 0T MAacckl Tela.

O1LleHKA BeTHYHHEI CHIBl TATOTEHHA,
TIeHCTBYIOMIEH MEKIY IBYMA TelIaMH

(I718 pa3HBIX Macc).

AHATH3 IBHKeHHI HeOeCHRIX Te

0 JeHCTBHEM CHIIBI TATOTEHHA

(c HCITOTBE30BaHHEM JOIIOTHHTEIEHEIX
HCTOYHHKOB HHOOPMAITHH).

PemenHe 3a1a4 ¢ HCIIOIb30BaHHEM 3aKOHA
BCEMHPHOTO TATOTEHHA H (POPMYTIEI

I7I% pacdeTa CHIBI TAKECTH.

AHaTH3 OPHTHHATBHOIO TEKCTA,
OITHCHIBANOIIETO [IPOABIEHHA 3aK0HA
BCEMHPHOTO TATOTEHHA; BBIIIOTHEHHE 3aIaHHH
I10 TeKCTYy (CMBICIIOBOE ITEHHE).

HabnroneHnne H 00Cy & IEHHE OTIBITOB

I10 H3MEHEHHI0 Beca Tella [IPH YCKOPEHHOM
JBH/KEHHH.

AHaIH3 YCI0BHH BO3HHKHOBEHHT HEBECOMOCTH
H IIeperpy3KH.

PemreHHe 3a71a4 Ha oNpelelIeHHe Beca Tela

B Pa3THIHBIX VCIOBHAX.

AHAIH3 CHIL, JeHCTBYIOIIHX HA TETI0,
MIOKOAIeecsd Ha OIOpe.

OrnpeneneHHe [EHTPa TAASCTH Pa3THIHBIX Tel




1.3.

3aK0OHBI COXPaHEHHA

10

Hwmynsc Tena. I3MeHeHHE
HMITyIbCa. FIMITyIBC CHITEL.
3aK0H COXPaHEeHHA
HMITyTIbCa. PeakTHBHOE
JIBHAEHHE.

MexaHH49eckad padota

H MOIDHOCTE. PaboTa cHI
TAKESCTH, VIIPYTOCTH,
TpeHHd. CBA3b YHEPTHH

H paboTel. IloTeHITHATEHAS
JHEPTHA Tela, II0JHATOIO
HaJl [IOBEPXHOCTBIO 38MITH.
IToTeHIHATBHAA SHEPTHA
C/KaTOH TP VAHHEL.
KHHeTHYeCKAsA SHEPTHA.
Teopema 0 KHHETHYECKOH
JHEPTHH. 3aK0H COXpaHEeHHA
MeXaHHIeCcKOH 3HepTHH

HabOnroaeHHe H 00CyIeHHE OIBITOB,
JEeMOHCTPHPYIOMIHX IIepeaady HMITyIbCa
IIPH B3aHMOIeHCTBHH Tell. 3aK0H COXpaHEHHA
HMITyJIbCa IPH a0COTITHO YIIPYTOM

H HEYIIPYTOM B3aHMOIeHCTBHH Tell.

AHATH3 CHTYaLHH B OKPYKaOIIeH KH3HH

¢ HCIIOIB30BaHHEM 3aK0HA COXPaHEHHA
HMITYJIbCA.

PacriosHaBaHHE ABJIEHHA PEAKTHBHOT O
JBH/KEHHA B IIPHPOJE H TEXHHKE.
IIpHMeHeHHE 3aK0Ha COXPAHEHHA HMITY/IbCa
I71A pacdeTa pe3yIbTaToB B3aHMOIeHCTBHS Tel
(Ha mpHMepax HeYIIPYTOr0 B3aHMOIeHCTBHA.
VIIPYTOT0 LIEHTPaIbHOIO B3aHMOIEHCTBHA IBYX
OJHHAKOBBIX TN, 0JHO H3 KOTOPBIX
HETIOIBHAHO ).

PemenHe 3a1a4 ¢ HCIIOIB30BaHHEM 3aK0HA
COXpPaHEHHA HMITYIBCA.

OmpeneneHHe padbOThI CHIEI YIIPYTOCTH

[IPH IOOBEME IPY3a C HCIIOIB30BaHHEM
HEMMOJBHKHOTO H IIOJBHAKHOTO OIOKOB.
H3MepeHHe MOITHOCTH.

I3MepeHHe MO TEHIHATEHOH SHEPTHH VIIPYTO
nedopMHPOBAHHOH TP VAHHBI.

I3MepeHHe KHHETHUECKOH 3HEPIHH Teqla

II0 JTHHE TOPMO3HOIO ITyTH.
DKCIEepHMEHTATLHOE CPABHEHHE H3MEHEHHA




[OTEHIIHATBHOH H KHHeTHYIeCKOH 3HepIrHH Tena
[IPH IBHKEHHH 10 HAKTOHHOH IUTOCKOCTH.
DKCIepHMEHTATBHAA [IPOBEPKA 3aK0HA
COXpaHeHHA MeXaHHIecKOH JHepTHH

IpH cBOOOIHOM IaIeHHH.

[IpHMeHeHHe 3aK0OHA COXPaHeHH
MeXaHHYeCKOH 3HepIrHH 111 paciera
MOTEHITHATEHOH H KHHETHIeCKOH 3HepPTIHH Tema.
Pemmenne 3a1at ¢ HCIIOIb30BAHHEM 3aK0HA
COXpaHEeHHA MeXaHHYecKOH 3HepTrHH

1 TOTO IO pa3aery

40

MexaHHYecKHe K0J1e0aHHA H BOJTHBI

2.1

MexXanH4deckHe
KOJIe0aHHd

=

KonebarensHOE IBHIKEHHE.
OCHOBHEIE XapaKIEPHCTHKH
KONIe0aHHH: IepHOI.
JacToTa, aMILTHTYIa.
MareMaTHYeCKHH H

P VAHHHBEIH MaATHHKH.
IIpeBpameHHe SHEPTHH
IIPH KoJIe0aTeTbHOM
JIBHKCHHH.

3aTyxXarlrHe KoredaHH .
BrIHyKIeHHEIE KOTe0aAHHA.
Pe3sonaHC

HaGnroageHHe koneGaHHH o1 TeHCTBHEM CHI
TAKECTH H VIIPYIOCTH H 00HapyACHHE

1040 0HBIX K0IeGaHHH B OKPYAKAOIEM MHpE.
AHaTH3 KoIe0aHHH Ipy3a Ha HHTH

H Ha MIPYKHHE.
OnpenerneHHe 9acTOTHI Kone0aHHH

MAaTeMATHYECKOT 0 H NP YKHHHOTO MaATHHKOB.
HabGnroneHue H 00sACHEHHE ABIIEHHA
pe30HaHca.

HccnenopaHHe 3aBHCHMOCTH IIEPHOIA
KOIe0aHHH 0IBeIIeHHOT 0 K HHTH [Py3a

OT JTHHBEI HHTH.

[IpoBepka He3aBHCHMOCTH MTEPHO1a KOTe0aHHH
Ipy3a, MOABEIEeHHOT O K IeHTe, 0T Macchl IPy3a.
HaOmnronenHe H o0Cy A IeHHE OIBITOB,




JIeMOHCTPHPVIOITHX 3aBHCHMOCTE [TepPHO 1A
Ko1eGaHHH NP YXHHHOTO0 MAaATHHKA OT MAcChl
TPy3a H KECTKOCTH MPYKHHEIL.

ITpHMeHeHHe MaTeMaTHIeCKOT 0

H IPY/KHHHOT 0 MaATHHKOB B KaUecTBe Mo IeleH
17151 OTIHCAHHA KO1e0aHHH B OKPYKAIOIIeM
MHpE.

PemenHe 3a1a4, CBA3aHHBIX C BEITHCIIEHHEM
HITH OIIeHKOH 9acTOThI (IIepHOIa)
KOJ1e0aHHH.

HzvepeHue yeKopeHUua ce0000H020 NAOEHNUA

!:\..'I
[ E]

MexaHH4ecKHe
BOJIHEIL 3BVK

MexaHHYeCKHE BOIHEL.
CBoHCTBa MeXaHHIECKHX
BOMH. [IpogonsHBIE

H TIOTIEPEYHEIE BOTHEL.
JTHHA BOJIHEI H CKOPOCTE &g
pacIpocTpaHeHH.
MexaHHYeCKHE BOIHEI

B TBEPIOM TEIE,
ceHCMHYIEeCKHE BOITHEL.
3BVE. [ pOMKOCTE 3BYKA

H BEICOTA TOHA. OTpaKeHHE
3ByKa. FH(pa3Byk

H VIBTPa3sBYK

OO0HapyKeHHe H aHATTH3 BOJIHOBEIX ABICHHH
B OKPYKAIOIIEM MHpeE.

HabmnroaeHHe pacnipocTpaHeHH P o, I0IBHEIX
H II0TIepedHEIX BOTH (Ha MOIETH)

H 00HapyKeHHE AaHATOTHYHEIX BHIOB BOJIH

B IIPHpPOJe (3BYK, BOJIHEI HA BOJE).
BrIMHCIEHHE ITHHEI BOJTHBI H CKOPOCTH
pacmpocTpaHeHHA 3BYKOBBIX BOJIH.
DECIEPHMEHTAIBHOE OIIPEIeII€HHE [PaHHII
JacTOTEI CTIBIITHMEIX 3BYKOBEIX

KOJIe0aHHH.

HabOmrogeHHe 3aBHCHMOCTH BEICOTEI 3BYKA

OT 9acTOTBHI (B TOM THCIIE, C HCIIOIB30BaHHEM
MY3bIKATTBHBIX HHCTPYMEHTOB).
HabnroneHHe H 00bACHEHHE ABIEHHA
aKyCTHYECKOT O pe30oHaHca.







AHATH3 OPHTHHATBHOI O TEKCTAa, [IOCBAMIEHHOT O
HCIIOIb30BAHHIO 3BYKA (HIH VIBTPa3ByKa)

B TeXHHKE (3X0JIOKALIHS, VIBTPa3BYK

B MEIHITHHE H JIp.); BBIIIOTHEHHE 3a1aHHH

IO TEKCTY (CMBICIOBOE YTEHHE)

HTOTO IO pasaery
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aﬂEI{TI}ﬂMﬂI'HHTHﬂE IoJie H 3 IeKTPOMATrHHTHBIC BOJIHBI

3.1 | D1eKTpOMAarHHTHOE 6 DIEKTPOMar HHTHOE II0JIE. ITocTpoeHHe paccyAIeHHH, 0 00CHOBBIBAKOIITHX
I1oJIe DIEKTPOMArHHTHBIE BOTHEL | B3aHMOCBA3E MIEKTPHIECKOI 0 H MATHHTHOT O
H 31€KTPOMAarHHTHBIE CBoOHCTBa TOJIEH.
BOJTHEL 3NIEKTPOMarHHTHEIX BOJTH. JKCIepHMEeHTATbHOE H3VIeHHe CBOHCTB
IlTkana 3TEKTPOMATHHTHBIX | IEKTPOMATrHHTHBIX BOMH (B TOM THCIIE
BOJH. HcrioIp30BaHHE ¢ IOMOINBIO MOOHIBHOTO TenedoHa).
3NIEKTPOMarHHTHBIX BOTH AHAaTH3 PEHIT€HOBCKHX CHHMKOB
1S COTOBOH CBSA3H, YeT0BEYECKOr0 OpraHH3Ma.
DIEeKTPOMAarHHTHAA IPHPOIA | AHATH3 TEKCTOB, OMHCHIBAKIIHY IIPOABISHHA
cBeTa. CKOPOCTE CBETA. MEKTPOMAarHHTHOT O H3IYIE€HHA B IIPHPOIE:
BonHOBBIE CBOHCTBA CBETA JKHBEIE OPTaHH3MEL H3TYVIeHHA HeOeCHBIX Tel
(CMBICTIOBOE YTEHHE).
PacnosHaBaHHE H aHATH3 Pa3THIHBIX
IpPHMEHEHHH Y eKTPOMarHHTHEIX BOJH
B TEXHHEE.
I13ytueHHe BOTTHOBEIX CBOHCTB CBETA.
PemeHHe 3a1a4 ¢ HCIIOIb30BaHHEM QOpPMYII
I CKOPOCTH 3I€KTPOMAar HHTHBIX BOMTH, JTHHEI
BOJIHEI H 9acTOTEI CBETA
Hrtoro mo pasgeny 6




CBeTOBBIE ABJICHHA

4.1

3aK0HEI

pacnpocIpaHeHHA
CBeTa

JIy4eBasa MOJENb CBETA.
HcTOYHHKH CBETA.
IIpsavonHHEHHOE
pacIpocTpaHeHHe CBETA.
3atMeHHq CoxHIIa H JIVHEL
OTtpaxeHHe cBeTa. II1ockoe
3EPKAT0. 3aKOH OTPaKEHHA
CBETA.

ITpenomneHHe cBeTa. 3aK0H
IpeIoMIeHH cBeTa. ITorHOe
BHYTPEHHEE OTPaKEeHHE
cBera. Mcnoas3oBaHHE
[IOJTHOTO BHYTPEHHET O
OTPaKEHHA B ONTHIECKHX

CECTOBOOAX

HabmarogeHHe OIBITOB, JEMOHCTPHP VEOLITHX
ABJIEHHE NIPAMOIHHEHHOTO
pacmpocTpaHeHHA CBETA

(BO3HHKHOBEHHE T€HH H [TOTYTISHH).

H HX HHTePIIPETallHA C HCII0Ib30BaHHEM
[IOHATHA CBETOBOTO JIy4a.

O0OBACHEHHE H MOJETHPOBAHHE COTHETHOTO
H TYHHOTO 3aTMeHHH.

HMccnenoBaHHe 3aBHCHMOCTH

YyI1a OTPakeHHA CBETOBOI0 1y4a 0T yIIa

T3 SHH.

H3y41eHHe cBOHCTB H300pakeHH: B INTOCKOM
JepKale.

Habnrogense H 00bACHEHHE OIIBITOB

I10 IIOIYIeHHI0 H300paKeHHH B BOTHYTOM

H BBIITYKIOM 3epKaiax.

HabmrogeHHe H 00BACHEHHE OIBITOB

I10 IIPETOMIESHHIO CBETa Ha TPaHHIIE
PpasIHYHEBIX CPel. B TOM YHCIIE OIIBITOB

C MOJIHBIM BHYTPEHHHM OTPaKESHHEM.
HMccnenoBaHHe 3aBHCHMOCTH yIIa
[IPEIOMISHHA 0T YI71a [IaJ€HHA CBETOBOI0 Iy4a
HAa I'PAHHIIE «BO3IYX—CTEKION.
Pacrnio3zHaBaHHe ABIeHHH O TPakeHHA

H [Ipe10oMIeHHA CBeTa B I0BCeIHEBHOH
JKH3HH.




AHanH3 H00bjICHEHHE ABISHHA OTITHIECKOT O
MHpPasKa.

PemenHe 3a1a4 ¢ HCIIOIB30BaHHEM 3aKOHOB
OTpaXcHHA H IIPETOMICHHA CBETA

4.2 | JIHH3BI H OIITHIECKHE
MIPHOOPEI

JIanza. Xoa myteH B THH3E.
OnTHYeCcKad CHCTEMA
doToanmapara, MHKPOCKOIIA
H Teneckomna. a3 kak
OIITHYECKAA CHCTEMA.
BIH30PYKOCTE

H JaTbHO30PKOCTE

ITomxy41eHHE H300pakeHHH C IOMOMIBIO
coOHparMeH H pacceHBaroIIeH THH3.
OnpenenerHe GOKYCHOTO PacCTOAHHA

H OTITHYeCKOH CHIEI coOHpatoneH
TTHH3BI.

AHAITH3 YCTPOHCTBA H [IPHHITHIIA JeHCTBHA
HEKOTOPBIX ONITHYECKHX [IPHOOPOB:
(hoToamnmapara, MHKPOCKOIIA, TEIECKOIIA.
H3ydeHHe MOIeTH [71a3a KaK ONTHIeCKOH
CHCTEMBI.

AHaNTH3 ABJIeHHH OTH30PYKOCTH

H JaIbHO30PKOCTH, IPHHITHIIA JeHCTBHA
OYKOB

4.3 | PazaoxxkeHHe Del10oro
CBETAa B CIIEKTP

Paznomenne 6emoro ceera

B CIIEKTP. OneITE HEHOTOHA.
CrosxeHHE CIIEKTPAaTbHEIX
[BETOB. [{HCIePCHA CBETa

HabnromeHHe pasIoxeHHA 0eI0ro cBeTa

B CIIEKT].

HaGnroneHus H 00BACHEHHE OIIBITOR

I10 MIOJIVIEeHHIO OeT0r0 CBETA IPH CIIOKEHHH
CBETa Pa3zHEIX I[BETOB.

ITpoBeneHHe H 00BACHEHHE OIBITOB

10 BOCIIPHATHIO IIBETA IIPEIMETOB IIPH HX
Ha0Tr0IeHHH depe3 [BETOBBIE (PHIBTPEI
(LIBeTHEIE OYKH)

HToro no pasaery




KBaHTOBBIE ABJICHHA

5.1 | McoyckaHHe H OmneiTel Pezepdopaa OO0cy#neHHe [eTH 0IbITOB Pesepdopaa
[IOTTIOIIEHHE CBETA H IIIaHeTapHasd MOIEIb I10 HCCIIEIOBAHHIO ATOMOB. BBIIBIDKEHHE
aToMOM aroma. Mogens atomabopa. | THIIOTE3 0 BO3MOZKHBIX PE3YIbTaTax OIBITOB

HicmycKaHHE H IOITIOINEHHE | B 3aBHCHMOCTH OT IIPEAIIOIaraéMoro CTpoeHH

CBeTa aToMOM. KBaHTEL aTOMOB, (JOpMYTHPOBAaHHE BEIBOI0B

JTHHeH9IaThIE CIIEKTPBI H3 PE3YIbTAaTOB OMBITOB.
OO0cyxIeHHe IPOTHBOPEYHH [ITaHeTapHOH
MOJIeTH aTOMa H OCHOBAHHH /1711 THIIOTe3Bl
bopa o cTanlHOHAPHEIX OPOHTAX 3I€KTPOHOB.
HaG1ro1eHHE CIVTOINHEIX H THHeHIATBIX
CIEKTPOB H3IYYEHHA Pa3THIHBIX BEMIECTB.
O0BsACHeHHe THHEHIATBIX CIIeKTPOB H3TyIeHHA

5.2 | CTpoeHHE aTOMHOIO PagHOAaKTHBHOCTE. Albda-, | OGCyHKIeHHE BO3MOKHEIX THIIOTE3 O MOJeIIX
ampa Oeta- H raMMa-H3TyJeHH. CTPOEHHA 4Ipa.

CTpoeHHE aTOMHOTO AIpa.
HyxnoHHaa M0JeTb
aTOMHOTO A1pa. F30TomEl.
PanHoaKTHBHEIE
npespameHH. [IlepHoa
IOIypacnaga aToMHBIX AIep

OmnpeneneHHe cocTaBa A0ep MO 3aIaHHBIM
MacCOBBIM H 3apAT0BBIM THCIAM

H I10 [I0JI0KEHHIO B IEPHOIHYECKOH CHCTeMe
3IEMEHTOB.

AHATH3 H3MEHEHH] COCTaBa A1pa H €I0
I0JIOAKEHHA B [IEPHOTHYECKOH CHCTEME

[IPH (-PaJHOAKTHBHOCTH.

HMccnenoBsaHHE TPEKOB (-TacTHII 10 TOTOBEIM
tdoTorpadHAM.

OO0Hapy:KeHHe H H3MepPEeHHe PaJHAIHOHHOTO
(hoHa ¢ IOMOIIBIO JO3HMETPA, OLIEHKA er0
HHTEHCHBHOCTH.




AHanH3 OHOJIOrHIECKHX H3MeHeHHH.

[P OHCX O JANIHX IO JeHCTBHEM
PAaIHOAKTHBHBIX H3TYIeHHH.
Hcronb30BaHHE PaIHOAKTHBHEIX H3TYUeHHH
B MeIHIIHHE

5.3 | AnepHble peaKITHH 7 SInepHble peakiHH. 3aK0HEl | PellleHHe 3a1aY ¢ HCMOIb30BaHHEM 3aKOHOB
COXpPaHEeHHH 3apAI0BOTO COXpaHeHHT MacCOBEIX H 3apAJ0BEIX YHCET
H MacCOBOTO YHCE. Ha OIpPEeNelIeHHe Pe3yIbTaTOB ANEPHBIX
DHEPTHA CBA3H aTOMHBIX PeakiHi; aHaTH3 BO3MO/KHOCTH
axep. CBA3b Macchl HTH HeBO3MOKHOCTH AIePHOH peaKIlHH.
H YHePIrHH. PeakIHH CHHTe3a | OleHKA SHEPTHH CBA3ZH AIep ¢ HCIIOIb30BaHHEM
H JeleHHA A1ep. FICTOUHHKH | opMyIsl JHHIITEHHA.
3HeprHH COIHIIA H 3BE3 1. OO0cy:KIeHHE IePCIeKTHR HCIIOIb30BaHHA
SnepHas SHepTeTHKA. YIIPABIAEMOT 0 TEPMOAIEPHOTO CHHTE3A.
JeHCTBHA paJlHOAKTHBHEIX OO0CcyxIeHHE IPEHMYIIECTE H 3KOTOTHIECKHX
H3ITyICHHEH HA JKHBEIE mpo0aeM. CBA3aHHBIX C A1ePHOH SHePTeTHKOH
OpTraHH3MEI
HToro mo pasgeny 17
IToBTOPHTEILHO-0000 A ITHA MOIYIbL
IToBTOpEHHE 9 CHcTeMaTH3allHa BrinonHeHHe yie0HBIX 3aTaHHH, TPeOyIoNTHX

H 00001meHHe
colep KaHHI Kypca
¢dH2HKH 3a 7—9 KIacchl

H 0000IIeHHE IPEIMETHOTO
COIep KaHHA H OIIBITa
IesATenbHOCTH,
[IPHOOPETEHHOTO

[IPH H3VYEHHH BCETO Kypca
(H3HKH OCHOBHOTO 00MIer0
o0pa3zoBaHHA.

JeMOHCTPAlHH KOMIIETEHTHOCTEH,
XapaKTepH3VIONIHX eCTeCTBeHHOHAYIHYIO
TPaMOTHOCTE!

— MPHMEeHeHHS MO TYIeHHbIX 3HAHHH

1715 HAYIHOT 0 0 0BACHeHHA (hH3HIECKHX
ABIEHHH B OKpyXKarommeH MpHPoIe,

B IIOBCEIHECBHOH KH3HH H BBIABICHHA




IToaroToBKakK

OCHOBHOMY
roCyaapCcTBEHHOMY
3K3aMeHy 10 (H3HKe

1A 00 yIarOIHX CA.
BBIOPABIIHX 3TOT yueOHBIH

npeaMeT

(hH3H9IeCKHX OCHOB PA/1a COBPeMeHHBIX
TeXHOJIOTHH;

— IMPHMEHEeHHA 0CBOEHHBIX
SKCIEPHMEHTATBHBIX

YMeHHH

JUIS HCCTIeIOBAHHA (PH3HYECKHX
ABJIEHHH. B TOM YHCIIE 1714 IPOBEPKH
THIIOTE3

H BBIABICHHA 3aKOHOMEPHOCTEH.
PemeHHe pacdeTHEIX 33734, B TOM JHCIE
[IpearoIaraoilHX HCIIOIb30BaHHE
(hH3HYeCKHX MOJlelleH H OCHOBAHHEIX Ha
COJep KaHHH pa3THIHBIX Pa31eIo0B Kypca
(hH3HKH.

BEINIOTHEHHE H 3alIHTa [PYIMIOBEIX

HTH HHIHBHIYATbHBIX IPOSKTOB,
CBA3AHHBIX C COIepKaHHeM Kypca (H3HKH

HToro no pasaery

OBIIEE KOJIMYECTBO
JACOBIIOIIPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

®du3uka — Hayka o npupoze. AsneHus
npupopl. U3ndecKue sSBICHUS
Mexanuueckue, TEILIOBbIE,
NEKTPUYECKUE, MATHUTHBIE, CBETOBEIE,

3BYKOBBIC SIBJICHUA

dusznyeckre BEIUYUHBI U UX HU3MCPCHUC

https://m.edso00.ru/DOC8D7TOT

https://m.edsoo.ru/D403V3C4E

https://m.edsoo.ru/A5L5F2X3M

VYpok-uccnenosanue "M3mepenne
TEMIEPATYPbI IPU TOMOIIH KUIKOCTHOTO
TEPMOMETPA U AaTYMKaA TeMrepaTypsl”

https://m.edsoo.ru/X5Y7T7W7L

Kak (u3uka u npyrue ecrecTBeHHbIE
HayKH{ U3Yy4aroT IIPUPOY.
EcTecTBeHHOHay4HBIN METO/ MO3HAHUS.
Ornucanne PU3NYECKUX SBJICHUMN C
MTOMOILBIO MOJIETIEN

https://m.edso0.ru/S4G5Z7W4R

VYpok-uccnenosanue "[Iposepka
TUIOTE3bl: AAIbHOCTD MOJIETA IIAPHKa,
MYIEHHOTO TOPU30HTAIIBHO, TEM OOJIbIIIE,
4yeM OoJIbIIe BhICOTa IMycKka"

Crpoenue BemiectBa. ONbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BElIEeCTBa

I[BI/I)KCHI/IC JacTull BEICCTBA

https://m.eds00.ru/G5G3K2T6F

https://m.edsoo.ru/\W9U7W3M3Y

https://m.edsoo.ru/F6Y6C1WOU



https://m.edsoo.ru/D0C8D7T0T
https://m.edsoo.ru/D4O3V3C4E
https://m.edsoo.ru/A5L5F2X3M
https://m.edsoo.ru/X5Y7T7W7L
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/G5G3K2T6F
https://m.edsoo.ru/W9U7W3M3Y
https://m.edsoo.ru/F6Y6C1W0U

Ypok-uccnenoanue «OIbITHI 110

9 HaOJFOZICHUIO TEIIJIOBOTO PACIIUPEHUS https://m.edsoo.ru/E5M4S0P3lI
ra3oB»

10 ArperatHble COCTOSIHUSI BEIIECTBA https://m.edso0.ru/J7M9P7C5R
B3auMocBsA3p Mex1y CBOWCTBaMU
BEIIECTB B Pa3HBIX arperaTHbIX

11 COCTOSTHUSIX M MX aTOMHOMOJIEKYJISIPHBIM https://m.edsoo.ru/W5H7U3F9Q
crpoenrneM. OCOOEHHOCTH arperaTHhIX
COCTOSTHUI BOJBI

12 Mexannueckoe aBmwxkeHue. PaHomepHoe httos://m.edsoo.ru/R7IOL1Y 27
Y HEpaBHOMEPHOE JIBUYKEHUE

13 Cxopoctb. EquHuIer ckopoctu https://m.edso0.ru/R4J1R8COD

14 Pacuer nmyTu u BpeMeHU IBUKEHUS https://m.edsoo.ru/N0Z2K8U7M
WNuepuus. 3akoH HHEPIMH.

15 B3anmopeiicTBue Ten Kak NpUYMHa https://m.edsoo.ru/A3L5S3L4X
W3MEHEHHUS CKOPOCTH JIBIYKEHUS Tell

16 [TnotHOCTH BemecTBa. PacueT Macchl u httos://m.edsoo.ru/V6Z9Y5SBEW
o0bema Tena 1o ero MmIOTHOCTH

17 Ha6opaTopHas'1. pabora «Onpezeienne https://m.eds00.ru/S7G8L8POD
MJIOTHOCTH TBEPOTO TEJay

18 Pemerie faﬂaq rio Teme "ILoTHoCTE https://m.edso0.ru/M3I0LOM4V
BeIIleCTBa
Cwita Kak XapakTepHUCTHKA

19 B3auMoieicTBus Ten. Cuia ynpyrocT. https://m.eds00.ru/J7T1MOS8L
3axoH ['yka
JlaGopatopHas pabora «3yueHue

20 3aBUCHUMOCTH PACTSHKEHUS (IeopMaIim) https://m.eds00.ru/U8G2K4X2X

MIPY’KUHBI OT NPUII0KEHHON CUIIBD»



https://m.edsoo.ru/E5M4S0P3I
https://m.edsoo.ru/J7M9P7C5R
https://m.edsoo.ru/W5H7U3F9Q
https://m.edsoo.ru/R7J0L1Y2Z
https://m.edsoo.ru/R4J1R8C0D
https://m.edsoo.ru/N0Z2K8U7M
https://m.edsoo.ru/A3L5S3L4X
https://m.edsoo.ru/V6Z9Y5B6W
https://m.edsoo.ru/S7G8L8P0D
https://m.edsoo.ru/M3I0L0M4V
https://m.edsoo.ru/J7T1M0S8L
https://m.edsoo.ru/U8G2K4X2X

21 SIBnenue tarorennsa. Cuia TIKECTH https://m.edsoo.ru/V9K3R1J4C
CBA3b MEXY CUJION TSKECTH U MacCOn

22 tena. Bec Tena. Pemenne 3amad mo reme https://m.edso0.ru/L416S5C6B
"Cumna tsoxectu"”
Cuia TsDKeCTH Ha X IIaHETax.

23 YT https://m.eds00.ru/J3P1IOR6G
®dusnvecKue XapaKTePUCTUKH TUTAaHET

24 Wzmepenue cun. Aunamomerp https://m.edsoo.ru/H6B5Z7S7H

25 Bec Tena. HeBecomocTth https://m.edsoo.ru/TIA7G9TOW
Crnoxenue CHJI, HAIIpaBJIE 0

26 . )K“ i HBEIX L, | va BICHHBIX T https://m.edsoo.ru/M7B5G5Q1S
0JIHOI mpsiMoii. PaBHOEHCTBYIOIIAS CHIT
P

27  CHICHIE aad Ho Teme https://m.eds00.ru/SISOA2GEG

PaBHOelicTBYIOIIAS CHIT

T )

28 PEHHE CROMBIKCHMA 1 TPEHHC TOKOA https://m.edso0.ru/Y5Z2X9T0D
Tpenue B Ipupoc U TEXHUKE
JlabopaTtopHast pabora «3yuenue

29 3aBUCHUMOCTH CHJIBI TPEHHSI CKOTTbKCHHUSI https://m.eds00.ru/SA05T2N2I
OT CHJIBI JIaBJICHUS U XapaKTepa
COTIPUKACAIOIIUXCS TOBEPXHOCTEM»
Pemenne 3amau Ha onpeneacHne

30 tHeH N et Vnp AeIeH https://m.edso0.ru/S8X3Z8E8N
PaBHOJICHCTBYIOIICH CHITBI
Pemntenne 3agau mo remaM: «Bec Temay,

31 «I"padmueckoe n300pakeHUE CHITY, https://m.eds00.ru/K9T0Z801J
«Cuiibl», «PaBHOJICMCTBYIOIIAS CUIT»
KonTponpHas paboTta o Temam:

M M

32 (VICXQHITICCROC AIBIDREHHE, «Vlacea, https://m.edsoo.ru/U4Y0Y4M9Z
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxkeHue crn, «CHTb»

33 Hasnenne. CriocoObl yMEHbILICHUS U https://m.edsoo.ru/PSF1P3P1A



https://m.edsoo.ru/V9K3R1J4C
https://m.edsoo.ru/L4I6S5C6B
https://m.edsoo.ru/J3P1J0R6G
https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/T1A7G9T0W
https://m.edsoo.ru/M7B5G5Q1S
https://m.edsoo.ru/S9S0A2G8G
https://m.edsoo.ru/Y5Z2X9T0D
https://m.edsoo.ru/S4O5T2N2I
https://m.edsoo.ru/S8X3Z8E8N
https://m.edsoo.ru/K9T0Z8O1J
https://m.edsoo.ru/U4Y0Y4M9Z
https://m.edsoo.ru/P5F1P3P1A

YBCIMUYCHUA NABJICHUA

I[aBJ'IeHI/Ie rasa. 3aBUCHMOCTb JaBJICHUA

34 . https://m.eds00.ru/J5Q5Q3A7S
rasa oT 00b&ma, TemMreparypsl
n .

35 CPEAatia IABIICHHA TBEPILIMH TETAMH, https://m.edsoo.ru/S8M41516\V
JKUJIKOCTSIMU UM ra3aMu. 3axkoH Ilackais

36 I[alsneHHe B JKHIKOCTH U ra3e, BLI3BAHHOE hitos://m.eds00.ru/PIT7UIIOW
JIIEHCTBUEM CUJIBI TSKECTH
P

37 CIIeHHe 312 10 Teme «/lapnerie B https://m.eds00.ru/P3Z4T7X2H
SKUIKOCTH U rase. 3akoH Ilackamsa»

38 CooOmraromnuecst CoCy/bl https://m.edsoo.ru/D1L8K5Z1E

39 IM'mapasnuueckuii mpecc https://m.edso0.ru/Q813F1N2H
M il I I

40 AHOMCTPHI. LIOPHIHEBOM KHAKOCTHBIH https://m.edsoo.ru/Y2FOW6ENGE
Hacoc
Atmocdepa 3emnn. [IpuanHen

i 00

41 CYIECTBOBAII BOSAYIIHON ODOTOTRA https://m.edso0.ru/T5X4E4R9R
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HaJl YPOBHEM MOPS

42 Bec Boznyxa. AtmocdepHoe naBieHne https://m.eds00.ru/V6J0G1DOV
%1 .

43 3MEPEHNE ATMOC(EPHOTO JIaBNeHNA https://m.edso0.ru/G3J5F2U1A
OmneitT Toppuuennu

a2 3aBUCHMOCThL aTMOC(HEPHOTO JaBJICHUS OT httos://m.eds00.ru/A3SQISMOP
BBICOTHI HaJl YPOBHEM MOPS
b - LA

45 apomeTp-aHepoua. ATMOchepHoe https://m.eds00.ru/MW502H6F5V
JTABJICHHUE Ha Pa3IMIHBIX BBICOTAX
Pemenue 3amau no treme "AtMmochepHoe

46 . a (bep https://m.edsoo.ru/H5HOV1T3P
aBJIEHUE

elicTBIE oc a3a Ha
47 JeHCTBHE KHAKOCTH H rasa https://m.eds00.ru/E2P8Y714Z

MIOTPY’KEHHOE B HUX TEJNO0. ApXUMeEA0Ba



https://m.edsoo.ru/J5Q5Q3A7S
https://m.edsoo.ru/S8M4I5I6V
https://m.edsoo.ru/P9T7U9I0W
https://m.edsoo.ru/P3Z4T7X2H
https://m.edsoo.ru/D1L8K5Z1E
https://m.edsoo.ru/Q8I3F1N2H
https://m.edsoo.ru/Y2F9W6N6E
https://m.edsoo.ru/T5X4E4R9R
https://m.edsoo.ru/V6J0G1D0V
https://m.edsoo.ru/G3J5F2U1A
https://m.edsoo.ru/A3S9J5M0P
https://m.edsoo.ru/W5O2H6F5V
https://m.edsoo.ru/H5H0V1T3P
https://m.edsoo.ru/E2P8Y7I4Z

chJia

48

49

50

JlaGopaTtopHas pabora «OnpeneneHue
BBITAJIKUBAIOLIEH CHJIBI, IEMCTBYIOIIEN Ha
TEJO, TOTPYKEHHOE B JKUKOCTHY
JlaGopaTopHas pabora 1o Teme
«MccnenoBanre 3aBUCUMOCTH Beca Tea B
BOJI€ OT 00bEMA MOTPYKEHHOMN B
YKUJKOCTh YaCTH TEIa»

IInaBanue Ten

https://m.edso0.ru/X6VV4Q6P8Z

https://m.edso0.ru/S2I0KON5P

https://m.edso0.ru/P2K8C006 X

o1

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue apeomeTpa 1in
KOHCTPYUPOBAHUE JIOJIKH U ONIPEACIICHNUE
e€ rpy3zonoabéMHOCTH"

https://m.edsoo.ru/C4R5T8Y2V

52

53

Pemenue 3amau no remam: «IlnaBanue
cynoB. BoznyxonnaBanuey, «/laBienue
TBECPABIX TECII, )KHI[KOCTeﬁ Hu ra3oB»

Mexannueckas pabota

https://m.edsoo.ru/A9D20Q8A3H

https://m.edsoo.ru/C2M3D5Y4L

54

55

56

MomnaocTs. EAUHUIEI MOIITHOCTH
VYpok-uccnenopanue "Pacuér MOIIHOCTH,
pa3BuUBaeMoOM MpHU MOABEME TI0 JieCTHUIIE"
IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha peruare

https://m.edsoo.ru/H8Y9KO0X2T

https://m.edsoo.ru/T7G0J7W5I

https://m.edsoo0.ru/B3U9T8M3K

57

Kontponbnas pabora mo teme «JlaBnenue
TBEPJIBIX TEJ, )KUJKOCTEH 1 Ta30B» /
Bcepoccuiickas mpoBepodHas paboTa

https://m.edsoo.ru/ROTOHON1C

58

PesepBHriit ypok. Pabora ¢ Tekctamu 1o
Teme «/laBnenue TBEpIBIX TeEN,
JKUJKOCTEN U Ta30oB» / Beepoccuiickas

https://m.edsoo.ru/W1T0B1B8U



https://m.edsoo.ru/X6V4Q6P8Z
https://m.edsoo.ru/S2I0K0N5P
https://m.edsoo.ru/P2K8C0O6X
https://m.edsoo.ru/C4R5T8Y2V
https://m.edsoo.ru/A9D2Q8A3H
https://m.edsoo.ru/C2M3D5Y4L
https://m.edsoo.ru/H8Y9K0X2T
https://m.edsoo.ru/T7G0J7W5I
https://m.edsoo.ru/B3U9T8M3K
https://m.edsoo.ru/R0T0H0N1C
https://m.edsoo.ru/W1T0B1B8U

npoBepoyHas pabora

59

60

Peryaru B TeXHUKE, OBITY M [IPUPOJIC.
JlaboparopHas pabota «lccrnenoBanue
YCJIOBHI PABHOBECHS PhIUara

Pentenue 3amau mo teMe «Y CJI0BUSA
pPaBHOBECHUS pbIUara

0.5

https://m.edso0.ru/R5K100H9K

https://m.edso0.ru/L5G50Q2K80

61

Koaddunment noneznoro neicTBust
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/[ HakinoHHOM
MIOCKOCTH

0.5

https://m.edsoo.ru/J4K726J21

62

Pemrenne 3agau mo teme "Pabora,
MortHocTh, KIT/"

https://m.edsoo.ru/Z8Y8DO0L2Y

63

64

Mexanunueckas Heprusi. Kunernueckas u
NOTEHLIMaIbHAas SHEPTus

3aKOH COXpaHEHMsI MEXaHUUECKON
JHEPruu

https://m.edso0.ru/P4V40409T

https://m.edsoo.ru/LON7T0D9C

65

YPpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMEHTAIbHOE OIpeIeIeHHE
W3MEHEHHUS KUHETUYECKOU 1
NOTEHLUAIbHON PHEPTUH ITPH
CKaTbIBaHUHM TeJa 110 HAKJIOHHOM
MJI0CKOCTH"

https://m.edsoo.ru/Y6G409K7U

66

KonTponbhas pabota no teme «Pabora u
MOIIIHOCTb. DHEPT U

https://m.edso0.ru/P2Z7P4G4N

67

68

Pesepubrii ypok. Pabora ¢ Tekctamu mo
TeMe "MexaHndecKkoe IBIKeHne"

PesepBHsiit ypok. Pabora ¢ Tekctamu 1o
teme "Pabora. MomHocTs. DHeprus"

https://m.edsoo.ru/J4Y7W4R4Z

https://m.edso0.ru/A5Z22G6Y9IM



https://m.edsoo.ru/R5K1O0H9K
https://m.edsoo.ru/L5G5Q2K8O
https://m.edsoo.ru/J4K7Z6J2I
https://m.edsoo.ru/Z8Y8D0L2Y
https://m.edsoo.ru/P4V4O4O9T
https://m.edsoo.ru/L0N7T0D9C
https://m.edsoo.ru/Y6G4O9K7U
https://m.edsoo.ru/P2Z7P4G4N
https://m.edsoo.ru/J4Y7W4R4Z
https://m.edsoo.ru/A5Z2G6Y9M

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



8 KUIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/IbHbIEe pecypchl
padoThI padoThI
OCHOBHBIE TIOJ0KEHUST MOJIEKYIISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1 https://m.edso0.ru/11L6W5X0Z
HOJTBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1 https://m.edsoo.ru/P7F6LAR6L
Mogenu TBEPAOro, KUIKOTO U
3 A P A . 1 https://m.edso0.ru/N9T7D1S1F
ra3o00pa3HOro COCTOSHUI BelecTBa
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO
a3000pa3HOro COCTOSIHUI BEILECTBA Ha
4 ar pasHor . O BEIECTRA H 1 https://m.eds00.ru/L6X9P7X3M
OCHOBE ITOJIO’KEHHI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue 1 amopgHbie Tena 1 https://m.edsoo.ru/HEW2Q8V5D
CMaunBaHue U KalWJUISIPHOCTb.
6 P 1 https://m.edso0.ru/M209B3R1L
[ToBepXHOCTHOE HATSKEHHE
7 TermoBoe paclIMpeHue U CokaTue 1 https://m.eds00.ru/J7T1T5C3B
Temmneparypa. CBsi3b TEMIIEpATyphI CO
8 patyp Patyp 1 https://m.edsoo.ru/CO9P4B3B3E
CKOPOCTBIO TEIJIOBOTO AIBUKEHUS YaCTHUI]
Buyrpennss sueprus. CriocoObl
9 P prit. - 1 https://m.eds00.ru/F1S701S9X
WU3MEHEHHS BHYTPEHHEH SHEPTHH
10 Bune! rennonepenaun 1 https://m.edso0.ru/R8O0E4AG2J
VYpoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOIMCTB
11 1 1 https://m.eds00.ru/ROD8OIV0OQ
BEIIIECTB U MAaTepHAJIOB B LIEJISIX
sHeprocoepexeHus"



https://m.edsoo.ru/I1L6W5X0Z
https://m.edsoo.ru/P7F6L4R6L
https://m.edsoo.ru/N9T7D1S1F
https://m.edsoo.ru/L6X9P7X3M
https://m.edsoo.ru/H6W2Q8V5D
https://m.edsoo.ru/M2O9B3R1L
https://m.edsoo.ru/J7T1T5C3B
https://m.edsoo.ru/C9P4B3B3E
https://m.edsoo.ru/F1S7O1S9X
https://m.edsoo.ru/R8O0E4G2J
https://m.edsoo.ru/R0D8O9V0Q

12

KonnuectBo Temiorsl. Y aenpHas
TCIINIOEMKOCTD

https://m.edsoo.ru/F6M7F7K8S

13

14

15

YpaBHEeHHE TEIJIOBOTO OaaHca.
TeriooOMeH U TeIUIOBOE paBHOBECHE

JlaGopaTtopHas pabdorta "HccnenoBanue
SBJICHUS TETJIOOOMEHA MPU CMEIIMBaHUU
XOJIOJIHOW U ropstyeit BoabI"

Pacuer xonnuecTBa TCIIIIOTHI,
HGOGXOI[I/IMOFO JJIA Harp€BaHusg TCJjia 1
BBIACIISICMOI'O UM IIPU OXJIAXKIACHU KU

https://m.edso0.ru/E7TR9C6G10Q

https://m.edso0.ru/Q8RICE6H2R

https://m.edsoo.ru/X8H6J1WOY

16

JlabopaTtopnast pabora "Onpeznenenue
paTopHasd p P
yEIbHON TEIJIOEMKOCTH BeliecTra"

https://m.edsoo.ru/H4V7Q308C

17

18

DHeprus TOIMBa. Y AeabHas TEIIoTa
CropaHus

[InaBnenue u OTBCPJACBAHUC
KPpHUCTATNINYCCKUX TECJI. YaenpHas TemioTa
IIJ1aBJICHUA

https://m.edsoo.ru/M8M5Z4K6B

https://m.edsoo.ru/D3W3A4Q2I

19

JIaOopaTtopHas padora "Omupeneinenue
paTop p p
yIEIbHON TEIJIOTHI TUTaBJICHHMS Jibjia"

https://m.edsoo.ru/G8POHO0X5B

20

21

22

[TapooOpa3zoBanue 1 KOHICHCAIIHSI.
Hcnapenne

Kunenue. Y nenpHas Temnora
napooOpa3oBaHUs M KOHJECHCAIIHH.
3aBUCHUMOCTh TeMIIepaTypbl KUIIEHUS OT
aTMOC(EepHOTO JTaBJICHHS

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "OnpeneneHre OTHOCUTEIBHOM
BIIQXKHOCTH Bo3ayxa"

https://m.edsoo.ru/\V4Y0X803H

https://m.edsoo.ru/I6M5B7X7T

https://m.edso0.ru/NOG6H8C2D



https://m.edsoo.ru/F6M7F7K8S
https://m.edsoo.ru/E7R9C6G1Q
https://m.edsoo.ru/Q8R9C6H2R
https://m.edsoo.ru/X8H6J1W0Y
https://m.edsoo.ru/H4V7Q3O8C
https://m.edsoo.ru/M8M5Z4K6B
https://m.edsoo.ru/D3W3A4Q2I
https://m.edsoo.ru/G8P0H0X5B
https://m.edsoo.ru/V4Y0X8O3H
https://m.edsoo.ru/I6M5B7X7T
https://m.edsoo.ru/N0G6H8C2D

Pemenue 3agau Ha onpeneneHue

23 https://m.edso0.ru/D0J8G4K8H
BJIQYKHOCTH BO3/yXa
[IpuHIMIBEL PAOOTHI TETLIOBBIX

24 nsurareneif. [lapoBas TypOuna. https://m.edsoo.ru/J7B1B5E5SE
JlBurarens BHYTPEHHETO CTOPaHUS
KIIJI TermnoBoro aBurareins. TermioBble

25 A A Ot hittps://m.eds00.ru/SSA4K7F3F
JIBUTATEJIHN M 3al[UTa OKpY>Karoeid cpeapl
3

26 AKOH COXPAHCHHA H HPEBPAIICHIA https://m.edso0.ru/ION7C7D7I
SHEPIHH B TETUIOBBIX MpoIleccax
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO

27 teMme "TemnoBrsle siBiaeHus. M3MeHeHNE https://m.edsoo.ru/F2Z3K2F2D
arperaTHbIX COCTOSIHUH BemiecTa"
KoHnTtposbhas padora mo teme "TermoBbie

28 sBIIeHUs. VI3MeHeHne arperaTHbIX https://m.edsoo.ru/EQI6W3U2P
COCTOSIHMH BemiecTsa"
OnexTpusanms Ten. J[Ba poaa

29 prsal /sa pon https://m.edsoo.ru/U7V1TOV7Z
ANEKTPUUYECKUX 3aPsI0B
VYpok-uccienosauue "DIEKTPU3ALNAS TE

30 P A pran " https://m.edso0.ru/L9VOY8NIC
WHAYKIIHEH U TIPU COTIPUKOCHOBEHUN
BsaumonetictBue 3a; e el1. 3aKo

31 HMOJICHCTBHE 3apDKCHHBIX TEIL. SAKOH https://m.edsoo.ru/H2R1J1U60
Kynona
DnekTpudeckoe noje. HampsskeHHOCTH

32 anekTpudeckoro nos. [puHmun https://m.eds00.ru/Z5Q3S3U0K
CYTMEPIO3UIINH YICKTPUUECKUX TTOTEH
Hocurenn ane ec 3apsa0B.

33 HTEIH SICKTPHHCCIIX 3apsIon https://m.eds00.ru/X6W509KOK
DnemeHTapHbIi 3apsan. CTpoeHre aToma
ITpoBo 3I1e . 3ako

34 DOBOHICH 1 DIICKTPHIH. SaKOH https://m.eds00.ru/J1FAR7NAF

COXPAaHCHHUA DJICKTPUUCCKOTO 3apsiaa



https://m.edsoo.ru/D0J8G4K8H
https://m.edsoo.ru/J7B1B5E5E
https://m.edsoo.ru/S8A4K7F3F
https://m.edsoo.ru/I0N7C7D7I
https://m.edsoo.ru/F2Z3K2F2D
https://m.edsoo.ru/E0I6W3U2P
https://m.edsoo.ru/U7V1T0V7Z
https://m.edsoo.ru/L9V0Y8N9C
https://m.edsoo.ru/H2R1J1U6O
https://m.edsoo.ru/Z5Q3S3U0K
https://m.edsoo.ru/X6W5O9K0K
https://m.edsoo.ru/J1F4R7N4F

Pewienne 3a1a4 Ha IpUMEHEHUE CBOMCTB

35 https://m.edsoo.ru/1408N8X00
JNEKTPUUYECKUX 3apsI0B
DNEKTPUUECKUN TOK, YCIIOBUS €TI0

36 cymecTBoBaHus. MIcTOUHUKN https://m.eds00.ru/O7T7Y419J
AIIEKTPUIECKOTO TOKA

37 JleficTBUS STIEKTPUUYECKOTO TOKA https://m.edsoo.ru/N6K2P6Q3U
VYpoxk-uccnenosanue "Jleiicteue

38 3JIEKTPUYECKOIO MOJIA Ha MPOBOJIHUKU U 1 https://m.eds00.ru/T1K3V1X2Y
JIADTICKTPUKH"
Dne €CKHH TO eTajiax,

39 FICKCIPHFCCITI TOK B METILIax https://m.edsoo.ru/NAC3B6K8W
KUJKOCTSAX M razax
DneKTpuyuecKas 1enb U e€ COCTaBHbIE

40 P B https://m.eds00.ru/P5G1AOWSN
4acTH
Cuna toka. JlabopaTopHas pabora

41 " paTopHai p Y 0.5 https://m.edso0.ru/\W5X5Z8P9K

W3mepeHue u peryimpoBaHue CUIIBI TOKA

DNeKTpuYecKoe HanpshkeHue. BonbTmerp.

42 JlaGopaTtopHast pabota "U3mepenue u 0.5 https://m.edso00.ru/G5Z6P6UOH
perynupoBaHue HanpspKeHus "
ConpoTuBieHe MPOBOAHUKA. Y IETbHOE

43 P POBOA A https://m.edso0.ru/E3Z8S7Q2Z
COIPOTHBIICHUE BEIIECTBA
JlaGopatopHas paboTa "3aBUCUMOCTb
AIIEKTPUIECKOTO COMPOTHBIICHUS

44 P P 1 https://m.eds00.ru/P7S2L 1IM2M
MPOBOJHMKA OT €T0 JITMHBI, TIOIIAIN
MONEPEYHOr0 CeYeHus U MaTepuaa”
3aBUCHMOCTH CHJIBI TOKA OT HAIIPSHKCHHUS.

45 P https://m.eds00.ru/D8ISG7Q5S
3akoH OMa aJig y4acTka 1enu
JlaGopaTtopHast pabota "HccnenoBanue

46 patopaip A 1 https://m.edsoo.ru/R7A5G0I8N

3aBHUCHMOCTH CHUJIBI TOKa, HAYHIETO YE€PE3



https://m.edsoo.ru/I4O8N8X0O
https://m.edsoo.ru/O7T7Y4I9J
https://m.edsoo.ru/N6K2P6Q3U
https://m.edsoo.ru/T1K3V1X2Y
https://m.edsoo.ru/N4C3B6K8W
https://m.edsoo.ru/P5G1A0W5N
https://m.edsoo.ru/W5X5Z8P9K
https://m.edsoo.ru/G5Z6P6U0H
https://m.edsoo.ru/E3Z8S7Q2Z
https://m.edsoo.ru/P7S2L1M2M
https://m.edsoo.ru/D8J5G7Q5S
https://m.edsoo.ru/R7A5G0I8N

pEe3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

47

48

49

IlocnenoBarenbHOE U napaujiCJIbHOC
COCAMHCHUA ITPOBOAHHUKOB

JlaGopaTtopHnas padora "IIpoBepka
NpaBUJiIa CI0KEHUS HAMPSDKEHUH MPH
MIOCJIEIOBATEIIbHOM COCTUHCHUH JIBYX
pe3uctopos"

JlaGopaTtopHnas padora "IIpoBepka
npaBuJIa JIsl CHIIbI TOKA TIPH
napajuieIbHOM COCMHEHUU PE3UCTOPOB'

https://m.edsoo.ru/A7Q8Y5P7B

https://m.eds00.ru/M1C7Z7D9S

https://m.edsoo.ru/D3J6R8NGE

50

Pemenne 3amag Ha MMPUMCHCHHUC 3aKOHA
Owma 1A PA3JIMIHOro COCAMHCHUA
IMIPOBOAHHNKOB

https://m.edsoo.ru/A7SOW2R1W

51

52

53

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

JlaGopatopHas pabota "OnpezneneHue
paboThI ¥ MOLTHOCTH JIEKTPUUYECKOTO
TOKa"

DJeKTpuYecKre eny 1 MoTpeduTenn
3JIEKTPUUECKOM SHEPTUHU B OBITY.
KopoTtkoe 3ambikanue

https://m.edsoo.ru/E4A2Z3D7T

https://m.edsoo.ru/E2P6V8C3Q

https://m.edsoo.ru/R7F2V1B5T

54

ITocTostHHEBIC MAarHuThl, UX
B3 aHMOHCﬁCTBHC

https://m.eds00.ru/Z0C9C1M8S

55

56

Ypok-uccnenopanue "M3yuenune nonei
HMOCTOSHHBIX MarHuToB"

MaruaurtHoe mmojae. MarauTHoe 1o 3eMiIn

H €0 3HAYCHUC IJI )KU3HU Ha 3emite

https://m.edsoo0.ru/lI1K1R5T7B

https://m.edsoo.ru/A1B1G4M9IL



https://m.edsoo.ru/A7Q8Y5P7B
https://m.edsoo.ru/M1C7Z7D9S
https://m.edsoo.ru/D3J6R8N6E
https://m.edsoo.ru/A7S0W2R1W
https://m.edsoo.ru/E4A2Z3D7T
https://m.edsoo.ru/E2P6V8C3Q
https://m.edsoo.ru/R7F2V1B5T
https://m.edsoo.ru/Z0C9C1M8S
https://m.edsoo.ru/I1K1R5T7B
https://m.edsoo.ru/A1B1G4M9L

57

[ToaroroBka K KOHTPOJILHOU paboTe MO
TeMme "DIEKTPUUECKUE 3apsibl.
3apsiKeHHbBIE Tella M UX B3aUMOJACHCTBHUS.
ITocTOssHHBIN JIEKTPUYECKHUI TOK"

https://m.edsoo.ru/L5D2EOL40

58

KonTtponbHast pabora o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
Tea U UX B3auMozaencTBus. [locTosHHBIN
aJIeKTpruYecKuid ToK" / Beepoccuiickas
poBepoyHas paborta

https://m.edso00.ru/G7X7C706X

59

PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo
teme "[1oCTOSHHBIN dNIeKTpUYecKuii TOK" /
Bcepoccuiickas npoBepouHas paboTa

https://m.edsoo.ru/F5D8D9T8N

60

61

62

63

64

OmneiT OpcTena. MaruuTtHoe nose
JIEKTPUUYECKOr0 TOKa MarnurHoe noiue
KaTylIKHu ¢ TOKOM

[TpuMeHeHne 371eKTPOMAarHuToB B
texHuke. Jlaboparopnas pabota
"N3y4yeHue AefcTBHUsI MAarHUTHOTO IOJI Ha
IIPOBOJHMK C TOKOM"

ONEeKTPOABUTATEb TOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 371eKTpoABUTATENEH B
TEXHUYECKHUX YCTPONCTBAX U Ha
Tpancnopre. JlabopatopHas pabora
"KoHcTpynpoBaHue 1 usyueHue padboTsl
3NeKTpoaBUTaTeNs"

Oneiter @apanes. 3akoH
3JIEKTPOMAarHUTHOM MHAYKIuu. [TpaBuino
Jlenna

OnekrporeHepatop. CrocoObl MOTydeHUs

0.5

https://m.edso00.ru/T9L1S9K0Q

https://m.edsoo.ru/M8VINSDOL

https://m.edsoo.ru/J1V7A7C2I

https://m.edsoo.ru/ESL8MOH4W

https://m.edsoo.ru/FSH8W9IRSI



https://m.edsoo.ru/L5D2E0L4O
https://m.edsoo.ru/G7X7C7O6X
https://m.edsoo.ru/F5D8D9T8N
https://m.edsoo.ru/T9L1S9K0Q
https://m.edsoo.ru/M8V9N8D0L
https://m.edsoo.ru/J1V7A7C2I
https://m.edsoo.ru/E8L8M0H4W
https://m.edsoo.ru/F8H8W9R8I

ANEKTPUYECKOU SHEPIUHU.
DEeKTPOCTAaHIIMK Ha BO30OOHOBIIIEMBIX
VCTOYHUKAX SHEPTUU

[ToaroroBka K KOHTPOJILHOU PabOTE MO

65 TeMe "DIEeKTPUUYECKUE U MarHUTHBIE 1 https://m.edso0.ru/G1L3L2X7L
SABJICHUS"
K 0

66 HOHTPOIILHAZ pabota o Teme . 1 https://m.eds00.ru/Y 2X8R3FON

DJEeKTPUIECKHE M MAaTHUTHBIC SIBICHUS

P i . Pa6

67 eSep,]?HHH YPOK. Fabotd S TERCTAMIT O 1 https://m.edsoo.ru/J1J3F9B6T
TeMe "TernnoBble SBICHUS
P i . Pa6

68 e3ep'1‘3H1)m YPpoit. Tabota ¢ 'T,eKCTaMH o 1 https://m.edsoo.ru/P912D8KOW
TeMe "MarHuTHbIC SBJICHUS

OBLIEE KOJIMYECTBO YACOB I10 68 145

[NPOTPAMME



https://m.edsoo.ru/G1L3L2X7L
https://m.edsoo.ru/Y2X8R3F0N
https://m.edsoo.ru/J1J3F9B6T
https://m.edsoo.ru/P9I2D8K0W

9 KUIIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI padoThI

Mexanuyeckoe nBrxeHrne. MarepuajibHas

1 1 https://m.edsoo.ru/FAG6C1M7F
TOYKA
Cucre .0

2 Ma oTeHeTd. LTHOCHTEILHOCTD 1 https://m.edsoo.ru/NSCOF5F5F
MEXaHUYECKOTO JIBHKEHUS

3 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 https://m.edsoo.ru/Y4X4H7N6C
HepaBHomepHOe mpsiMoTuHEIHOE

4 nBuxkeHue. CpeHsisi 1 MTHOBEHHaAsI 1 https://m.edsoo.ru/\VVO9U7B4D1Z
CKOPOCTh
[TpsiMonHeHOE paBHOYCK

5 P P YCROpEHHOe 1 https://m.edsoo.ru/JOP6I12R0OH
JIBUKEHUE. Y CKOpEHUE
CxopocThb MpSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JBIXEHHS. ['paduk 1 https://m.edsoo.ru/M9E114S5N
CKOPOCTH
JlaGopaTtopHast pabota "Onpeznenenue

7 YCKOpEHHS Tejla IPU PaBHOYCKOPEHHOM 1 1 https://m.eds00.ru/O0P8S4C1J
JIBHKEHUHU MO HAKJIIOHHOM IIJIOCKOCTH"

8 CBobOonHoe magenue tei. OneiTel [anunes 1 https://m.eds00.ru/J9Y372J1G
PaBHOMEpHOE JIBFKEHUE TIO OKPY)KHOCTH.

9 [Tepuon u yactota oOpamieHus. JInneitnas 1 https://m.edsoo.ru/R8K1U9L4L
U YTJIOBasi CKOPOCTH

10 [{eHTpOCTpEMUTENBLHOE YCKOPEHHUE https://m.edsoo.ru/A8O9K1INOU

11 [lepseii 3akoH HeroToHa. BekTop cuiibl 1 https://m.edsoo.ru/H6G2I7N4R

12 Bropoii 3akon HeroToHa. https://m.edsoo.ru/F8S7N1T5N



https://m.edsoo.ru/F4G6C1M7F
https://m.edsoo.ru/N5C9F5F5F
https://m.edsoo.ru/Y4X4H7N6C
https://m.edsoo.ru/V9U7B4D1Z
https://m.edsoo.ru/J0P6I2R0H
https://m.edsoo.ru/M9E1I4S5N
https://m.edsoo.ru/O0P8S4C1J
https://m.edsoo.ru/J9Y3Z2J1G
https://m.edsoo.ru/R8K1U9L4L
https://m.edsoo.ru/A8O9K1N0U
https://m.edsoo.ru/H6G2I7N4R
https://m.edsoo.ru/F8S7N1T5N

PaBHOelicTBYIOIIAA cHita

Tpetuii 3akon Herotona. Cynepno3uiius

13 https://m.edso00.ru/SSW4B2VOR
cUII
P

14 CLICHHE 3a7a1 Ha NPHMCHCHHE 3aKOHOB https://m.eds00.ru/X4E7S7E6C
Hprotona

15 Cuita ynpyroctu. 3akoH ['yka https://m.edsoo.ru/WOR3BOB2E
Pemenue eme «C

16 HICHHE SAAAT TO TENE https://m.eds00.ru/NINSUOH10
YIPYTOCTH
JlabGopa 0 O

17 patopriazt pabota (CIHpEACICHie https://m.edsoo.ru/JOR6G3A10
YKECTKOCTHU MIPYKUHBID»

18 Cuna TpeHus https://m.edsoo.ru/X7J9P9S8E

19 Pemenue 3agau no reme «Cuiia TpeHUS» https://m.edsoo.ru/Z7K6Q4V2V
Jlaboparopunas padota "O

20 patoprias pabota HpeﬂeneHH"e https://m.edsoo.ru/U5B6R1V0Z
KOd(PUITUEHTA TPSHUS CKOJIBKCHHSI
P "3

21 CHICHIE SAIAT TO TEME " SaKOHE! https://m.edsoo.ru/B6USWIA8Z
Herotona. Cuna ynpyroctu. Cuia tpenus”
Cuita TSKeCTU U 3aKOH BCEMUPHOTO

22 TATOTEHHUS. Y CKOpEHUE CBOOOTHOTO https://m.edsoo.ru/D9E4E9I2Z
naJeHUs
VYpok-koHpepenmus "JIBuxeHue ten

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPa https://m.edso00.ru/T414P7P8W
(Conmueunas cucrema). ['amaktuku"
P "C

24 CHICHHE 33141 110 TeMe HH? KeCTi 1 https://m.edsoo.ru/Z7P614D6B
3aKOH BCEMUPHOTO TATOTEHUS
IlepBas ko .

25 P CMIECTas CROpOUTS https://m.eds00.ru/Q3T3V3Z0Y
HesecomocTs 1 neperpy3ku
P i .

26 ABHOBCCHE MATCPHATLHOM TOTKH https://m.eds00.ru/P1A7DAOTW

AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe



https://m.edsoo.ru/S5W4B2V0R
https://m.edsoo.ru/X4E7S7E6C
https://m.edsoo.ru/W0R3B0B2E
https://m.edsoo.ru/N1N5U0H1O
https://m.edsoo.ru/J0R6G3A1O
https://m.edsoo.ru/X7J9P9S8E
https://m.edsoo.ru/Z7K6Q4V2V
https://m.edsoo.ru/U5B6R1V0Z
https://m.edsoo.ru/B6U8W9A8Z
https://m.edsoo.ru/D9E4E9I2Z
https://m.edsoo.ru/T4I4P7P8W
https://m.edsoo.ru/Z7P6I4D6B
https://m.edsoo.ru/Q3T3V3Z0Y
https://m.edsoo.ru/P1A7D4O7W

TBEPIOTO TeJIA € 3aKPEIUIEHHONW OCBIO
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn

PaBHOBecue MaTepuaJbHOW TOYKH.
AbGcomoTHO TBEpAOE Teno. PaBHOBecue

27 B . " https://m.edsoo.ru/H9W1S5W8T
TBEPJIOTO TeJIa C 3aKPETUIEHHOM OChIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTH

28 Pemertne sa1a't 10 Teme "MOMEHT CITH. https://m.eds00.ru/B8T6J2J6K
Hentp TsikecTn"
[ToaroToBKa K KOHTPOJIBHOM paboTe MO

29 TeMme "MexaHU4eCKOe IBUKEHUE. https://m.edsoo.ru/I5X6B0B1I
Bsaunmonetictue Ten"
KonTtponpsHast pabora o Teme

30 "MexaHn4ecKoe IBUKEHUE. https://m.edsoo.ru/W1V8P6V3B
Bsaunmonetictue Ten"
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH

31 COXPaHCHHSI UMITYJIbCa. YTIPYroe u https://m.edsoo.ru/D5U2T9J5B
HEYyNpyroe B3auMoJIeHCTBIE

32 Petnerne saza o TeMe 3axon https://m.eds00.ru/M6H4V1Q6L
COXPaHCHHS UMITYJIbCA

33 YpoI-KOHpeperius ”PeaKmBHo"e https://m.edso0.ru/N2S4U5J8T
JBUKEHHE B IPUPOJE U TEXHUKE

34 Mexannueckasi paboTa U MOITHOCTh https://m.edsoo.ru/S3V3B4V1T

35 Pabota cutbI TAKECTH, CHIEI YIPYTOCTH 1 https://m.edsoo.ru/N6N9E3J4U
CUJIBI TPEHUS
JlaGopaTtopHas pabota «OrnpeneneHue

36 Pa0OTHI CHITBI TPCHH IPH PABHOMEPHOM https://m.eds00.ru/J1G1B4T2Q

JABMXKCHUU TCJIA 110 I“OpPI30HT3.J'IBHOI>i
IMMOBCPXHOCTU»



https://m.edsoo.ru/H9W1S5W8T
https://m.edsoo.ru/B8T6J2J6K
https://m.edsoo.ru/I5X6B0B1I
https://m.edsoo.ru/W1V8P6V3B
https://m.edsoo.ru/D5U2T9J5B
https://m.edsoo.ru/M6H4V1Q6L
https://m.edsoo.ru/N2S4U5J8T
https://m.edsoo.ru/S3V3B4V1T
https://m.edsoo.ru/N6N9E3J4U
https://m.edsoo.ru/J1G1B4T2Q

Cas3b dHepruu u padboTsl. [loTeHnanpHas

37 https://m.edsoo.ru/C2V7B6E2I
SHEPTHs
Kunernueckas sHe LT

38 HHCTHHCCKAA SHEPTIA. L eopeMa 0 https://m.eds00.ru/J3T8L3D5T
KHHETUYECKOU SHEPTUHU

39 3aKOH COXpaHEHHUS YHEPTUHN B MEXAHHUKE https://m.edsoo.ru/M8VOW3W3F
JlaGoparopHas padora «3yyenue 3aKoHa

40 paTOpHas pabot yHeH i https://m.edsoo.ru/M3S2Y8J1H
COXPaHCHHUSI SHEPTUI
Konebaren

41 PHOC ABIDREHHC 1 €10 hittps://m.eds00.ru/S2N5GBW2K
XapaKTePUCTUKU
3 0 .B

42 ATYXAIOTIHE KOJCOHARITL BHIHYHACHHbIC https://m.edsoo.ru/N3SOW1U5E
KkoJiebanus. Pesonanc
Maremarnueckunii 7|

43 TOMATHHECCIHIH 1 HPYIKHUITHDIH https://m.edsoo.ru/I9M614R7Z
MasTHUKHA
Ypok-uccnenoBanue «3aBUCUMOCTh

44 nepuoja KojaebaHui oT KeCTKOCTU https://m.edsoo.ru/Y4K3Y5P8X
MPYKUHBI U MAacChl TPY3a»
IT

45 PEBPATICHHE SHEPTHH TPH MEXAHHIHCCKHX https://m.edsoo.ru/L4W6V5Y9U
KOJIeOaHUIX
JlaGopaTtopHas pabora «OrnpeneneHue

46 YaCTOTHI U TIEpHOa KoJieOaHui https://m.edsoo.ru/D4TI9R1F5R
NPYKHHHOTO MasiTHUKa»
JlaGopaTtopHas pabota «IIpoBepka

Sanuii

47 HESABHCHMOCTH HEPHOAA KOTCOATHH https://m.eds00.ru/SAM7LAW3V
rpy3a, MOJBEIICHHOTO K HUTH, OT MacChl
rpy3a»
Mexanunueckue BojHEL CBOWCTBa

48 MeXaHN4eCKHUX BOJIH. [IpogosibHbIE 1 https://m.edsoo.ru/B2F6X2X0R

MOINEPCUYHBIC BOJTHBI



https://m.edsoo.ru/C2V7B6E2I
https://m.edsoo.ru/J3T8L3D5T
https://m.edsoo.ru/M8V0W3W3F
https://m.edsoo.ru/M3S2Y8J1H
https://m.edsoo.ru/S2N5G8W2K
https://m.edsoo.ru/N3S0W1U5E
https://m.edsoo.ru/I9M6I4R7Z
https://m.edsoo.ru/Y4K3Y5P8X
https://m.edsoo.ru/L4W6V5Y9U
https://m.edsoo.ru/D4T9R1F5R
https://m.edsoo.ru/S4M7L4W3V
https://m.edsoo.ru/B2F6X2X0R

49

VYpoxk-koupepenuus "MexaHnuecKue
BOJIHBI B TBEPIOM Tetie. CelicMruYecKre
BOJHEI"

https://m.edsoo.ru/W1WO0M9JOM

50

51

52

3ByK. PacnipocTpaneHnue u oTpakeHue
3BYyKa

Ypok-uccinenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"

I'pOMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

https://m.edsoo.ru/A7R9U7S7Q

https://m.edso0.ru/N4Z4K9C9Y

https://m.edsoo.ru/J1IR2M3Q3W

53

54

55

Ypok-koHpepenmus "YapTpa3Byk u
UHQPA3BYK B IPUPOJIC U TEXHHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo
TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue Kosie0aHusi ¥ BOJTHBI"

KonrtpomnbHas padota no Teme "3aKoHbl

coxpaHeHHs. MexaHndeckue KoiebaHus u
BOJIHBI"

https://m.edsoo.ru/U3W90Q7R9S

https://m.edsoo.ru/F8M20Q6T5V

https://m.edsoo.ru/V4G6V1F4Q

56

DIIeKTPOMarHuTHOE TOJIE.
QHGKTpOMaFHI/ITHBIG BOJIHBI

https://m.edsoo.ru/U6Q7S6X6F

57

58

59

CaolicTBa OJICKTPOMAriUTHBIX BOJIH
VYpok-koHdepenuus "[kana
3IIEKTPOMAarHUTHHIX BOJH. Vcnonp3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM
cBsA3H"

VYpok-uccnenosanue "M3yueHue CBONCTB
3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MOOMIIBHOTO TenedoHa"

https://m.edsoo.ru/K7B7Z4\W6C

https://m.edso0.ru/SOU6R8I1C

https://m.edso0.ru/T3R1R0CSI

60

Pemenne 3a1a4 Ha OonpeaAcCICHUE YaCTOThbL

https://m.edso0.ru/Q2V5N7R5J]



https://m.edsoo.ru/W1W0M9J0M
https://m.edsoo.ru/A7R9U7S7Q
https://m.edsoo.ru/N4Z4K9C9Y
https://m.edsoo.ru/J1R2M3Q3W
https://m.edsoo.ru/U3W9Q7R9S
https://m.edsoo.ru/F8M2Q6T5V
https://m.edsoo.ru/V4G6V1F4Q
https://m.edsoo.ru/U6Q7S6X6F
https://m.edsoo.ru/K7B7Z4W6C
https://m.edsoo.ru/S0U6R8I1C
https://m.edsoo.ru/T3R1R0C8I
https://m.edsoo.ru/Q2V5N7R5J

1 IJIMHBI BHeKTPOMaFHHTHOﬁ BOJIHBI

61

62

63

DJIEKTpOMAarHUTHAs PUPOJIA CBETA.
CxopocTts cBeTa. BoaHoBbIe cBOiCTBa
CBETa

Ucrounuku cBeta. [IpsMonuueitHoe
pacrnpocTpaHeHHe cBeTa. 3aTMEHUs
Counnia u JIyHsl

3aKOH OTpa)K€HUs CBeTa. 3epKaia.
Pemenue 3a1au Ha IpUMEHEHHE 3aKOHA
OTpaXKeHHsI CBETa

https://m.edso0.ru/SITUOF1L6Y

https://m.eds00.ru/Q8A4S9T4J

https://m.edsoo.ru/Z5A3H2U4R

64

[Tpenomiienne cBeta. 3aKOH HPETOMIICHUS
cBeTra

https://m.edsoo.ru/M2H2C8U4S

65

66

67

[TonHOE BHYTpEHHEE OTpakeHHE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO
OTpaXeHUsI B ONTHYECKUX CBETOBOAAX

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH YIJIa IPEJIOMIICHUS
CBETOBOTI'O JIy4a OT yIJla aJcHUs Ha

nn

rpaHuIle "BO31yX-CTEKIIO

VYpok-koHdepenuus "HcnonapzoBanue
IIOJIHOTO BHYTPEHHETO OTPAXKECHMUSL:
CBETOBO/Ibl, OITUKOBOJIOKOHHAs CBS3b"

https://m.eds00.ru/N4S3P8E9T

https://m.eds00.ru/S3DIN6T1T

https://m.edsoo.ru/YOT3K7BON

68

JImnazel. OnTHYeCcKas CHIIa JIMH3EI

https://m.edsoo.ru/17VVON3C6C

69

70

[Toctpoenue nzobpakeHu B TMH3aX

JlaGopaTtopHast pabota "Onpenenenne
(OKYCHOTO pacCTOSTHUS U OTITUYECKOM
CHJIBI cOOMparoLiei TMH3bI"

https://m.edso0.ru/K6Z010T2C

https://m.edsoo.ru/I8J5C1E2F

71

VYpok-koHpepenmus "OnTuueckue

https://m.edsoo.ru/X3H910W7U



https://m.edsoo.ru/S1U0F1L6Y
https://m.edsoo.ru/Q8A4S9T4J
https://m.edsoo.ru/Z5A3H2U4R
https://m.edsoo.ru/M2H2C8U4S
https://m.edsoo.ru/N4S3P8E9T
https://m.edsoo.ru/S3D1N6T1T
https://m.edsoo.ru/Y0T3K7B0N
https://m.edsoo.ru/I7V0N3C6C
https://m.edsoo.ru/K6Z0I0T2C
https://m.edsoo.ru/I8J5C1E2F
https://m.edsoo.ru/X3H9I0W7U

JMH30BbIe TPUOOPH"

72 I'ma3 xak onruyeckas cucrema. 3peHue https://m.edsoo.ru/R8M7Q511A
VYpok-koHpepe "JleexTrl 3peHusl.

73 P HeperLiLa H" eicrbi spetits https://m.edso0.ru/N6D1A6Z3Q
Kak coxpanuTts 3peHue
Paznoxxenne 6eoro cBeTa B CIIEKT.

74 Onbitel HetoToHa. CroxxeHue https://m.eds00.ru/G60601H6Y
CIEKTpaJIbHBIX 1[BeTOB. [{ucnepcus ceera
JlaboparopHas padota "OnbITHI 110

0

75 PASTIOACHIIO BETIOTO CEETA B CHEKTP 1 https://m.edsoo.ru/R7U7BAP1K
BOCTIPUSATHIO [IBETA IPEIMETOB MPHU MX
HaOJII0ICHNH Yepe3 BETOBbIE (GUIbTPHI"
Ypoxk-npaktukyM "BonHOBBIE CBOMCTBA

76 CBeTa: JucIiepcus, uHTephepeHIus U https://m.eds00.ru/T2L4Z0X8T
mudpakous'
O P

77 meThl Pesephopaa i naaneTapias https://m.edso0.ru/X9G1Z8I1P
MoJIeIh aToMa

78 IToctrynater bopa. Moaens atoma bopa https://m.edsoo.ru/A7C3C9B5V
Hcnyckanue 1 MOTJIONIEHHE CBETa aTOMOM.

79 Y . B https://m.edso00.ru/C6Q6K4B0B
KBantsbl. JIuneituareie criekTpsbl
VYpok-npa "HabntoieHne cuekTpo

80 PO-Hp KT{:IKYM HHOACHHE CICKTPOD https://m.edsoo.ru/U5D5G7M30
UCITyCKaHUS

81 PagnoakTnBHOCTE M €€ BUOBI https://m.edsoo.ru/E5V7FOP1X
C .H

82 TPOCHHE aTOMHOTO pa. HyKIOHHad https://m.edso0.ru/GOA9Q8P4U
MOJIeTTh

83 PannoakTuBHBIC IpeBparieHus. M30TormbI https://m.edso0.ru/G2V8Z1Y8N
P :"P

84 cHiehie 3a;1a't'1 HO TEME: T AHORKTHBHbIE https://m.edso0.ruJ7K2G5V5L
MIpeBpaICHUS

85 [Tepuon momypacmana https://m.edsoo.ru/V3W7A9K3C



https://m.edsoo.ru/R8M7Q5I1A
https://m.edsoo.ru/N6D1A6Z3Q
https://m.edsoo.ru/G6O6O1H6Y
https://m.edsoo.ru/R7U7B4P1K
https://m.edsoo.ru/T2L4Z0X8T
https://m.edsoo.ru/X9G1Z8I1P
https://m.edsoo.ru/A7C3C9B5V
https://m.edsoo.ru/C6Q6K4B0B
https://m.edsoo.ru/U5D5G7M3O
https://m.edsoo.ru/E5V7F0P1X
https://m.edsoo.ru/G0A9Q8P4U
https://m.edsoo.ru/G2V8Z1Y8N
https://m.edsoo.ru/J7K2G5V5L
https://m.edsoo.ru/V3W7A9K3C

86

Ypoxk-koudepenuus "PagroakTuBHbIC
U3JIy4EHUs B IPUPOJIE, MEULIMHE,
TEeXHUKE"

https://m.edsoo.ru/T1S9P6I15I

87

88

89

S nepuble peakuuu. 3aKOHbI COXPAHEHUS
3apsI0BOI0 U MacCCOBOI'O YHMCET
DOHeprus CBsI3U aTOMHBIX s1ep. CBA3b
MAaccChl U SJHEPTHH

Pemenue 3agau no teme "SnepHeie
peakun"

https://m.edso0.ru/N8O7SON3K

https://m.eds00.ru/Q4MOUO0X5G

https://m.edsoo.ru/I0OLOS3U6W

90

91

92

93

Peakuum cunTe3a M AeNeHUS aep.
Wcrounuku sneprun ConHua u 3BE311
Ypok-koHpepeHuus "SAnepHas sHepreTUka.
JlelicTBUS paAlOaKTUBHBIX U3IYYE€HUH Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
AByeHus"

KontponbHas padoTa o Teme
"DNEeKTPOMarHuTHOE MOJIE.
DNEeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJICHUS"

https://m.eds00.ru/T3A7TILI9G

https://m.edso00.ru/X102Z5W30

https://m.edso0.ru/L9Y3H8I2X

https://m.edso00.ru/03Z8X0G5V

94

[ToBTOpenue, o600meHNe. JlabopaTopHbIe
paboTsl 1o kypey "B3aumoneiictsue Ten"

https://m.eds00.ru/G3Y700L6R

95

96

[ToBTOpenue, o600meHNe. Permenune
paC‘IeTHLIX 1 KAYCCTBCHHBIX 3aJa4 110 TEMEC
"TemnoBsie mporecch"”

[ToBropenue, 0000meHue. Pemenne

https://m.edsoo.ru/ISU6K308L

https://m.edsoo.ru/11C611U0W



https://m.edsoo.ru/T1S9P6I5I
https://m.edsoo.ru/N8O7S0N3K
https://m.edsoo.ru/Q4M0U0X5G
https://m.edsoo.ru/I0L0S3U6W
https://m.edsoo.ru/T3A7T9L9G
https://m.edsoo.ru/X1O2Z5W3O
https://m.edsoo.ru/L9Y3H8I2X
https://m.edsoo.ru/O3Z8X0G5V
https://m.edsoo.ru/G3Y7O0L6R
https://m.edsoo.ru/I8U6K3O8L
https://m.edsoo.ru/I1C6I1U0W

pacyeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TermoBbIX aBurarencii'”

[ToBTopenue, 0600menue. Pemenne

97 pacyYEeTHBIX U KaUECTBEHHBIX 3aJa4 110 TEME 1 https://m.eds00.ru/M91703R8N
"KII/] anextpoycTtaHoBOK"

08 Hosropenite, obobuene. Jabopatoprsie 1 1 https://m.eds00.ru/N3C8I6N4B
paboThl o Kypcy "CBeToBbIC SIBICHUS"
[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMH 10 TeMe "3aKOHbI COXPaHEHHUSI B 1 https://m.edsoo.ru/N9N5Z9T4L
MexaHuke"

100 lostopenne, obomenne. Pagora ¢ 1 https://m.eds00.ru/PSW1Q5R7G
tekcTaMu 110 TeMe "Konebanus u BOIHBL"

101 [osropenne, 0bodmente. Padora ¢ 1 https://m.edso00.ru/D4V0Z0MOI
TekcTaMu 110 TeMe "CBeTOBBIC SBJICHUS "
[ToBTrOopenue, o6o0mmenue. Padora ¢

102 TeKcTamu 1o Teme "KBaHTOBas U siaepHast 1 https://m.edsoo.ru/L519U6G3L
¢uzuka"

OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



https://m.edsoo.ru/M9I7O3R8N
https://m.edsoo.ru/N3C8J6N4B
https://m.edsoo.ru/N9N5Z9T4L
https://m.edsoo.ru/P8W1Q5R7G
https://m.edsoo.ru/D4V0Z0M0I
https://m.edsoo.ru/L5I9U6G3L




IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJbBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJI30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTtb SABJICHHUA M0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHUC

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUYECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIAThH

CYyIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SABJICHUN

1.4

ONKCHIBaTh H3YYCHHBIE CBOMCTBA Tel U (PU3MYECKHE SBICHMUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEIMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYUHY C JIPYTHUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITHMYNH

1.5

XapaKTCPU30BaATh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTHYCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallud MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBISIBIATh INPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux ImaroB ¢ omopod Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, QU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 nelcTBUSI, UCIIONB3YS 3aKOHBI U




(dbopMyITbl, CBS3BIBAIONINE (PM3MUECKHE BEITMYMHBI: HA OCHOBE aHAN3a
YCIOBHS 33J1a4ll  3allUChIBATh KPAaTKOE YCIOBHE, IOJICTABIAThH
¢u3nueckre BeIUUMHBI B (YOPMYIIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUIsI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3UYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B ONHCAHUU HUCCIEIOBAHMS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasnyarh u
WHTEPIPETUPOBATh MOJYUYEHHBIH pPe3yJabTaT, HAXOAUThb OIIUOKU B

X0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHWIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (QopMynHpoBaTh  MpPOBEpsieMble
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATh TPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(QpPOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YyUETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHHUS, CIAEAYS MPEII0KEHHOMY ILIaHy,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, JeJIaTh BBIBOIbI

0 pe3yJibTaTaM HCCIeA0BAHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUN I/ISMepeHI/Iﬁ C06I/IpaTL
SKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPHUHIUNBI JACHCTBUS NPUOOPOB M  TEXHUUYECKHUX
YCTPOMCTB, XapaKTEpHU30BaTb IPHUHLMIIBI JCUCTBUS W3YYECHHBIX
npUOOPOB M TEXHUYECKMX YCTPOMCTB C IMOMOUIbIO MX OIMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBax (PU3MYECKUX  SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TNPHUMEPHl (HAXOAWTH HMH(POPMALUMIO O TMpUMeEpax)
NPAaKTUYECKOTO UCTOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYKaIOIIEH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W MyTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH Y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3WYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBINA amnmapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{HeI>i

IIPY BBITIOJTHEHUH Y4EOHBIX MMPOEKTOB M UCCIIEI0BAHUI paclpeeiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUHU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CJIEINTHh 3a BBIITOJIHEHUEM IUIAHA JEWCTBUH, aJ€KBATHO OLICHWBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIBb30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SAIBJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUZNYECKUX SIBICHUN

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tl U (PU3MUECKUE SBIIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, TMPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJINWYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIaHHYIO (PU3MUECKYI0 BEIUYUHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTrcMaTu4diCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldid TPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBJIGHI/Iﬁ, (bI/I3I/I‘IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTH

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4y 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JAHHBIX I pelIeHHs 3aJadyd, BbIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€éThl U CPAaBHUBATH
MOJIydYeHHOE 3HadyeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX METOOOB, UCITOJIB3YS OMMMCAHUEC UCCIICAOBAaHMsA, BBIACIIATD
MMPOBCPACMOC TMPCANOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTH IOpsAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

NPOBOANUTH ONBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble

MPENIOoNIOKEeHNUs, coOupaThb  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHATH MPSMbIE HM3MEPEHUSI C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH C YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPECHUM:
IUIAHUPOBATh HCCJIEOBaHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEHus, cienysd  IpeUIOKEHHOMY  IUIaHy,  (DPUKCHPOBAaTh
pe3yJbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUJE TaOJIUIl U IrpaUKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBaHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEpPEHHUs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelys. INPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
npuOOphI IO CXeMaM M CXEMaTUYHBIM PUCYHKAM, COCTABIISITh CXEMBI
JNIEKTPUYECKUX LENeld C IOCIEAOBATEIbHBIM W IapalIeIbHBIM
COCVHEHUEM  JJIEMEHTOB, pa3juyas YCIOBHbIE 0003HA4YEHUS
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOANUTH TNpPHUMEPHl (HAXOAUTH MH(OPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (U3NYECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

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

OCYILECTBIISATh MOMCK MHPOPMALIUU (PU3NIECKOTO COJIEPIKAHUS B CETH
NHTepHeT, HAa OCHOBE HMMEIONIUMXCS 3HAHUW W TYTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(l)OpMaLII/IIO, KOTOpasa

ABIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCMOJb30BaTh NPU  BBINOJHEHHHM YYEOHBIX 3aJaHUA  HAy4YHO-




1.19

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COACPIKAaHUS, CIIPABOYHBIC
MmaTtepuaibl, pecypcsl ceth MHTepHeT; BiageTb INpuUEMaMu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHGOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC  KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
OPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIIJICHUE MTPE3EHTaLuel

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IIPU BBIOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATENBHOCTb IPYIIBbl, BBICTPaUBAaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

paspemaTrh KOH(OIUKTHI

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

HCIOJIb30BATh U3YYCHHBIC ITIOHATUS

pas3indaTth ABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/IHCCKOC SABJICHUC
pacno3HaBaTb MPOABJIICHHUC H3YUCHHBIX (I)I/I3I/I"IGCKI/IX SIBJICHUN B
OKpYy»KaromeM MHpe, B TOM YUCIIC CbI/ISI/ILIeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 3TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a1a41y B yqe6HyI0, BBIACIIATD

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKN) GUZUUYECKUX SIBIICHUN

14

ONMCHIBATh HW3y4YCHHBIE CBOMCTBA Tl M (PHU3MUYECKHE SBICHHA,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHUU TMPABUIBHO
TPAaKTOBaTh  (DU3MYECKMH  CMBICT  HCIOJIB3yEeMBIX  BEJIMYMWH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHUMH




1.5

BEIMYMHAMHU, CTPOUTH  TpapuKHd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3dKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0OBSCHEHUE U3 2
— 3 JOrMyYecKux ILIaroB ¢ IMOMOIIbI0 2 — 3 H3y4eHHBIX CBOICTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3afadyd (omuparomuecs Ha cuctemy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBISABIATH HEIOCTAIOIIUE WU
M30BITOYHbIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysl OMMMCAHUEC HCCIICOOBAHHA, BbIACIIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

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

MPOBOAWTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpAaTh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 TMPSIMBIX H3MEPEHHI,
ompesieNisis CpeAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHoe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBHIOOP cCIocoba

MU3MEepeHUs (M3MEPUTENBHOTO TPUOopa)

1.11

NPOBOJUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3NYECKUX BEIMYUH C
MCIIOJIb30BAHUEM IIPSIMBIX HM3MEPEHUN: IIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3yIbTaThl

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




I‘pa(bI/IKOB, ACJIaTh BbIBOALI 110 PE3YyJibTaTaM UCCICOAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEJHYMWH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys IpPeIIOKEHHOW HWHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIM3UPOBATh IOJIyYECHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

J1ab0paTOPHBIM 000PYTI0BAHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HMX ONMUCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMaTUYHblE PHUCYHKH H3Y4YEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTMYECKHUX IPOLIECCOB MPH PELICHUH Y4eOHO-TIPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS N300paKEHUH B MIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HH 11 OoOecredeHus O€30MacHOCTH TpU  OOpalleHuu ¢
npruOopaMy U TEXHUIECKUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COAECPKAHUS B CETH
WutepHer, caMocTosATeNnbHO (OpMYIHpYs IOMCKOBBIA  3aIpoc,
HaXOJUTh IYTH  ONpPENEJCHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONIb30BAaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COACpXkKAaHUSA, CIpPAaBOYHBIC
Marepuansl, pecypcbl ceth HTepHeT; BiIageTh INpUEMaMHU

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIE ITHUCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAallMM M3 HECKOJIBKUX HCTOYHMKOB (DU3NYECKOTrO
CoJlep)KaHusl, MyOJIMYHO NPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN NTOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uMKKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTalUed ¢ y4EToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IIPU BBIINOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpenesTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLIEHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA
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®uszuka — Hayka O Ipupoje. SBieHus NpUpPOABL.
Ousnyeckue  SBICHUSA: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Odusnyeckue BeduuyuHbl. M3Mepenune  pusmueckux
BenuuuH.  Pusudeckue  npubopsl.  [lorpemHocTs

U3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.4

1.5

2.1

2.2

EcrtecTBeHHOHay4yHBI METOJ| IMO3HaHUA: HaOJIIOJECHHE,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBMYKEHUE TUIIOTE3,
SKCIIEPUMEHT 10 IMPOBEpPKE THUIIOTE3, OObSICHEHUE

Ha6n}oz[aeM0r0 SABJICHUA
Omnucanue (I)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoB MaJIbIX TEIN.
N3mepenue temriepaTypsl P MOMOIIM KHJIKOCTHOTO

TCPMOMCETPA U JaTYUKa TEMIICPATYPhbI

INEPBOHAYAIJIBHBLIE CBEJJEHIMA O CTPOEHNU BELLIIECTBA

CrpoeHue BelmiecTBa: aTOMbl M MOJIEKYJBI, HUX
pasmepbl. OMBITHI, JAOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BeIllECTBA

JIBrxkenue yactull BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUS  YacTULl C  TemmepaTypoud. bpoyHoBckoe

nBkeHue, uddysus

2.3

B3anmopaeicTBre 4acTUI BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperatHble COCTOSIHHMSI BEILECTBA: CTPOCHUE Ta30B,
KUIKOCTeH W TBEPABIX  (KPUCTAUIMYECKUX)  TeJl.
2.4 B3anmocCBA3b MeXIy CBOWCTBAMH BELIECTB B PA3HbBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
OneHka Juamerpa aroMa METOJOM psjioB  (C
HCIoJib30BaHueM (otorpaduii).
2.6 OnpIThl 1O HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS
ra3os.
OnpiTbl 1O OOHAapyXKEHHIO  JEUCTBUS  CHII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBUKECHHE
3. Ckopoctb. Cpennsisi CKOpOCTb NPU HEPaBHOMEPHOM
' JBUKEHUM. Pacd€T myTH 1 BpeMEHM BUKEHUS
SBnenne mHepuuu. 3akoH MHEpuUuHU. B3aumopeiicTBue
3.3 TeJI KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKEHHS Tell
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBS3pb  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B €IMHMIIE 00bEMA BEIIeCTBA
35 Cwita Kak XapakTepHUCTHKA B3aUMOJICUCTBUS TeEI
36 Cuna ympyroctn u 3akoH ['yka. M3mepeHue cuiibl C
' IIOMOLIBIO JUHAMOMETPA
37 SBnenue TATOTEHH M cwia TskecTH. Cuia TAKeCTH
' Ha Jpyrux Iaserax. Bec temna. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXKEHUS U TPEHHE IIOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 Clio)keHWe CWJI, HAlpaBJICHHBIX MO OJHOM MPSIMO.
' PaBHOelicTBYIOIIAsA CHIT
310 [IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS




(mapuka B OKUAKOCTH, MOJCIU  DIEKTPHUIECKOTO
aBToMoOmWIA u Tak janee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM [IapuKa 1o
HaKJIOHHOM  TuiockocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOILINE
3aBUCUMOCTh pacTsDKeHus (medopmManuu) mpyXKHHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U

XapaKTepa COINPUKACAIOIIUXCS TOBEPXHOCTEN

duznyeckue SBICHUS B MPUPOJIC: MPUMEPHI JBIKEHUS C
3.11 Pa3IMYHBIMH CKOPOCTSIMHU B >KUBOW U HEKUBOW MPUPOIE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OIIIUITHUKI

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

41 HaBJ’ICHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

YBCIIUUCHUA JABJICHUS

42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHHS raza OT 00bhEMa,
TEMIEPATYPhI

43 Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJIaMHU, )XUAKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEL

3aBUCUMOCTH JaBJICHUA KUOAKOCTHU oT FJ'IY6I/IHI>I.
4.4 IMunpocratuueckuii napagokc. CooOIarmuecs: cocybl.

FI/II[paBJ'II/ILIeCKI/Ie MEXaHU3MBbI

ATtMmocdepa 3emiin u atMocepHoe aasieHue. [Ipuunnsl
A5 CYIIECTBOBaHMS BO3AYIIHOM 0060mouku 3emiu. OmnbiT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS OT

BBICOTHI HaZl YPOBHEM MOPs

46 N3mepenue armocdepHoro naeneHus. Ilpubopsl ans
U3MEpEHUs: aTMOC(EPHOTO JTABICHUS

JlelicTBue XUAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxuMmenoBa) cHiIa. 3aKOH

Apxumena

4.8 [InaBanue ten. Bo3nyxomnnaBanue

4.9 [IpakTuyeckue pabOTHI:




4.10

411

HccnegoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOrpyXEHHOWM B OJKHJKOCTH YacTH TeJa.
Omnpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIONIEH Ha
TEJo, MOTPYKEHHOE B JKUJKOCTD. IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CUJIbI, JCHCTBYIOUIEH
Ha TeJI0 B JKUJIKOCTH, OT Macchl Teaa. OIIBITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJKUBAIOLIEH
CWJIBI, JCHCTBYIOIIEH Ha TEJIO B XHUIKOCTH, OT 00BEMaA
MOrPYKEHHON B KUJKOCTh YAaCTHU TE€Ja U OT INIOTHOCTH
JKUJIKOCTH. KoncrpynpoBanue apeomeTpa TN
KOHCTPYUPOBAHUE  JIOAKA W  OIpelnesieHne  eé

rpy30HO,Z[I>éMHOCTI/I

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOTo J1aBJICHUsI HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue yCTpoiicTBa: coOOIIAOIIMECS COCYbI,
YCTPOWCTBO BOJOIPOBOJA, THUIPABIMYECKUN Tpece,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIHOCTb
5 3 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' miockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JeNCTBUS MEXaHU3MOB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
55 [lonHas mexaHudeckas SHEprusi. 3aKOH M3MEHEHUs U
' COXPaHEHMs MEXaHUYECKOM SHEprun
5 g [IpakTrueckue pabOTHI:

Omnpenenenue  pa®OTBl  CHJIBI  TPeHHS  TIpU




8 KJIACC

Kox
pa3iena

PaBHOMCPHOM JBUXXCHHUU TCJ1a 110 FOpI/I3OHTaJIBHOI71
noBepxHocTU. MccnenoBanre ycinoBUil paBHOBECHS pblyara.
N3smepenne KIIJ[ HakimonHOM 1mockoctu. M3ydueHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOH OHEpPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHuueckue yCTpPOMCTBA: pblyar, IOABWKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
JJIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUHM CTpOEHUs BemecTtsa. Macca U pa3Mmepsbl
' MoJIeKyl.  OIbITBI, NOATBEP)KIAIOLIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYJISIPHOKMHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnudeckue M amopgHbIe
Tena
OOBsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tell
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpuun
6.4 CMaunBaHuE U KalWUISPHBIE SIBICHUS
6.5 TemoBoe pacliupeHue u cxxaTue
66 Temneparypa. CBs3p Temmeparypsl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Baytpennss sneprus. CnocoObl ”3BMEHEHHS! BHYTPEHHEH
' SHEPIUu: Telonepesada U CoBepiieHue padoThl
6.8 Bunel temonepenayn: TENJIONPOBOJHOCTh, KOHBEKLHUS,
' U3JIy4eHue




KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY enpHas TEmaoTa niaBJICHUs
[TapoobOpa3zoBanue w  KoHAeHcamws. McmapeHue.
6.10 Kunenne. VYnenpHass  Temora  mapooOpa3OBaHUA.
. 3aBHCHMOCTh TEMIIEPATypbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUSA
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TommBa. Y ieibHasl TEMa0Ta CrOpaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENN U 3alluTa
OKPY’KaroIllen Cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
rporeccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHApyXEHUIO  JCHCTBUSL  CHUIJ
MOJICKYJIIPHOTO TTPUTSKEHUS.
OnbITEl 1O BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIU WJIU caxapa.
OnbITel TIO HAOMIOJEHUIO TEIJIOBOTO PACHTUPECHHS
ra3oB, KHUAKOCTEH M TBEPIBIX TEI.
6.17 Omnpenenenue JaBieHUS BO3yXa B OAJUIOHE IMIMPUIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaXKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JTMHBI
CTONOWKA JKUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphI.

HalGmronenvne n3aMeHeHusl BHYTpEHHEH HEPTUu Teja B
pe3ynbTaTe Terionepeaadn 1 paboThl BHEITHUX CHUII.

HccnenoBanue SIBJICHUSA TETI000MeHa pu




CMEILIMBAHUH XOJOJHOU U rOpsYEN BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEImIOOOMEHE ¢ HarpeTbiM METaNINYeCKUM
LUJIUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLECTBA.

HccnenoBanue npouecca uCHapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

OmnpexneneHue yaeapHON TEILIOTHI IIIABJICHHS JIbJA.

dusnueckue SBICHHS B TPUPOJAC: MOBEPXHOCTHOE
HAaTsOKCHUEC W KallWJUIAPHBIC SBJICHUSA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Mpupoje, uznyuenue CoJiHia, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHKUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudyeckue  yCTpOWMCTBA:  KallWUIAPBL, IPHUMEPHI
HCIIOJIb30BAHNS KPUCTAJIOB, XMIKOCTHBIM TEPMOMETD,
6.19 JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH Kynona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIY TCJ'IaMI/I)

Onexrpuueckoe nosue. HanpskEHHOCTh 2JIEKTPUUECKOTO
7.3 nosid. IlpyHIMN cynepno3uuuy 3JIEKTPUYECKUX MOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apdal0B. aﬂeMeHTapHBIﬁ

7.4 anekTpuyeckuil 3apana. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS
7.6
3IEKTPUUYECKOTO TOKA. ICTOUHHUKYU OCTOSIHHOTO TOKA




Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUAKOCTAX M razax

Onektpuyeckas uenb. Cuia Toka. DJIEKTPUUECKOE
7.8

HarnpsHKeHHe

CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
7.9

COIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa 1t y9acTKa Lenu

[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoyna — Jlenna

DNeKTpUYeCKUe HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanue

[TocTostHHbIE MarHuTHl. B3auMoneicTBHE MOCTOSIHHBIX
7.14

MarHuToB

MarnutHoe mone. MarHutHOoe TONe 3eMIIM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MOJ€ PAEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne >eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNEeKTpOoABUTATENlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

AJEKTPOJIBUTaTeNell B TEXHUUYECKHX YCTPOMCTBaX MU Ha

TpaHCTIOpTe

Onbitel ®Papanes.  SIBaeHuMe  3IEKTPOMArHUTHOM
7.18

nHaykunu. [Ipasuno Jlenna

DNeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300OHOBJISIEMBIX UICTOYHUKAX SHEPTUU

[IpakTuyeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOACHHUIO AJICKTPHU3AIAN TET WHIYKIIUEH

Y TIPU COTIPUKOCHOBEHUH.




HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJICKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKCHUS
Ha pe3UCTopE.

OnbIThI, JEMOHCTPUPYIOIIIHE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
MOCIIEZIOBATEIbHOM  COCIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuia Asl CHIbI TOKa MpPU MapaieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HWIYLUIEr0 4Yepe3 Ppe3UucTop.
OnpeneneHre  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIIEIISIEMOM Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJIEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MPH
ux oOveauHeHMHM ©  paszneneHun. VccnemoBaHue
JEUCTBUSA JIEKTPUUECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OneITel,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTH  CHUJIBI
B3aMMOJICHCTBUS KAaTyIIKH ¢ TOKOM M MarHUTa OT CHJIBI
TOKAa W HallpaBJIeHUs TOKa B KaTymike. V3yueHue

HCﬁCTBHﬂ MAargHuMuTHOIrO I0Jii Ha IMPOBOAHUK C TOKOM.

KonctpyupoBanue u U3y4eHHe paboThI
3JIEKTPOABUIaTEIIA. N3mepenue KILJ
ANEKTPOABUTaTENbHON  yCTaHOBKM.  ONBITBI 1O

HUCCICOOBAHHUIO SABJICHUS 3JI€KTpOMaFHPITHOI>'I HHAYKIHUU:




HUCCICIOBAaHUC W3MEHCHHI 3HAYCHUS U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBJIEHU B  arMmocdepe, OBJIEKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE MoJje 3emiiu, JApeld MooCcoB,
POJIb MAarHUTHOTO TOJISL JUISI J)KU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHUUeCKue YCTPOKMCTBA: 3JIEKTPOCKON, aMIIepMETp,
BOJIBTMETp, PEOCTAT, CUETUYHUK DICKTPUUICCKON IHEPIHH,
AJNIEKTPOOCBETUTEIbHBIE ~ TPHOOPHI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJIBUTATEb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KUJIACC
Kon
Kopx snemenra [IpoBepsieMbie 2I€MEHTHI COAEePKAHUS
paznena
MEXAHUWUYECKUE SIBJIEHUA
a1 Mexanuueckoe JBUXKEHHE. MaTepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHTEIBFHOCTE MEXAHUYECKOT'O ABIKEHUS
8.3 PaBHOMEpHOE MpsIMOTMHEIHOE TBHKECHHE
HepaBHomepHOE MPSAMOJIMHENHOE JIBUKCHUE.
8.4 Cpennsis W  MrHOBEHHas  CKOpPOCTh  Tela  Tpu
8 HEPaBHOMEPHOM JIBUKCHUN
8.5 VYckopeHnue. PaBHOyCKOpEeHHOE MIPSIMOJIMHEMHOE
' JIBUKCHHE
8.6 CBoOoguoe magenne. OneiTe! [ anunes
PaBHOMepHOE nBMkEHUE TIO OKpYXHOCTH. [lepuon u
8.7 gactoTa oOpamienus. JIuHeiHass W yrjaoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa




8.9

Bropoii 3akoH HeroToHa

8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CyNIEPTIO3ULIMU CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cuja TPEHHUS CKOJBXEHMS, CHIIa
' TPEHUs IIOKOSI, IPYTUe BUJIbI TPEHUS
8.14 Cuna TSKECTM W 3aKOH BCEMHUPHOI'O TSTOTEHHS.
' YckopeHue cBOOOTHOTO HaieHUs
815 IBwxenne  raHer  Bokpyr  Comuua.  IlepBas
' KOCMHU4€ecKasi ckopocTb. HeBecoMOCTh U neperpysku
PaBHOBecMe  MaTepuasbHOM  TOYKH.  AOCONIOTHO
8.16 .
TBEPJI0€ TEIO
8.17 PaBHOBecue TBEPAOro Teja ¢ 3aKPEIUVIEHHONW OCHIO
. BpauieHusi. MomeHt cwibl. LieHTp TskecTn
8.18 Nmiynsce tena. M3menenue ummyisca. IMImysnbsc cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTrBHOE IBM>KEHNE
8.21 MexaHunueckas paboTa U MOIIHOCTb
8.2 PaGota cun TsDKecTH, ympyroctd, TpeHus. CBs3b
. SHEpPruu U paboThI
8.3 [loreHunanbHast dSHeprus Tejaa, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToreHnnanbpHas SHEPrUs CXKATON MPYKUHBI
Kunetnueckass sHeprus. Teopema O KHMHETHYECKOMN
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON PHEPTUU
[TpakTHyeckue paboOTHI:
OrnpesiesieHne CpeIHEH CKOPOCTU CKOJIBKEHHS Opycka
WIM JIBUKEHUS IapuKa IO HAKJIOHHOM IUIOCKOCTH.
8.97 OnpezneneHyue yCKOpeHUsl Tejla NMpH PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JBMKEHUH 0€3 Ha4aJlbHOW CKOPOCTH.

[TpoBepka TrUNOTE3bI: €CITM TpPU PaBHOYCKOPCHHOM




8.28

8.29

JBUKEHUM 0€3 HadyaJbHOM CKOPOCTU MYTH OTHOCSTCS
KaK psAX HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CWUJBl HOpPMalbpHOro jasieHus. OnpeneneHue
KodpduurenTa TpeHus ckoabxeHus. OrmpeneneHue
KECTKOCTH TMpYXuHBL. OmnpenencHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKCHMM Tela II0
TOPU30HTAIFHON TOBepxHOCTH. OmnpezencHue padoThI
CWJIBI  YOPYIOCTH  IIpy  HOABEME  Ipy3a C
UCIIOJIb30BAHUEM  HEIOJBIKHOTO U IMOJBUKHOIO

OJI0KOB

dusndeckue SABJACHHUS B MPHUPOJEC: MPUIMBBI U OTIHMBBI,
nBrkeHre TutaHeT COJHEYHOH CHUCTEMBI, PEaKTHBHOEC
JIBUYKCHHE KUBBIX OPTraHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTP, JaTYUKHU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapaKTCPUCTHUKU

o1 KOJIeOaHUI: IEPHO/I, YaCTOTa, aMILUTUTYa
9.9 Maremarnueckuit u IIPYKUHHBIN MasITHUKHU.
' [IpeBparieHue sHeprun Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxawmue KoneOaHusi. BbIHYXIEeHHbIE KONeOaHMUS.
' Pe3onanc
Mexannueckue BOJIHbL. CBOMCTBA MEXAHUYECKUX BOJIH.
94 [IpononbHBIE W TONEpeYHbIe BOJIHBL. JlIMHA BONHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHUs. MexXxaHU4eCKHUEe BOJHBI
B TBEPJIOM TeJle, CEHCMUYECKHE BOJHBI
9.5 3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WHdpa3Byk U yIbpTpa3ByK
[TpakTrueckue pabOTHI:
OnpeneneHue 4YacToThl M Tepuoja  KoJjeOaHMi
9.7 MaTeMaTHUYeCKOTr0 MasiTHUKA.

OnpeneneHue 4YacToThl M Tepuoja  KoJjeOaHMi

IIPY>XUHHOI'O MasgTHHUKA




HccnenoBanne 3aBUCHMOCTH — TEpPHOAA  KoJeOaHMA
MOJBEIICHHOTO K HUTU Tpy3a OT [UIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH — TEpPHOAA  KoJeOaHM
NPYKUHHOTO MasTHHUKAa OT Macchl Tpysa. [IpoBepka
HE3aBUCHMOCTHU nepuosa Kosie0aHui rpys3a,
MOJIBELICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyXuHbl. MI3Mepenne yckopeHnusi cCBOOOIHOTO MaieHus

®du3nueckue SBJICHUS B IprUpoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTPSACEHHUE, CEHCMUYECKUE BOJIHBI,
IIyHaMH, dXO
9.9 TexHu4eckne yCTPOMCTBA: 3XO0JOT, WCIOJb30BAHUE

yJBTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbHIE BOJIHBI.

104 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npupoaa cera. CKOpOCTb CBeTa.
' BonHoBBIE cBOMCTBa cBETA
10 [TpakTiueckue paboThI:
10.4 N3ydyeHne CBOWCTB  AJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
@dusnueckue SBIEHUS B MPHPOJE: OHUOIOTHIECKOE
10.5 JIeHiCTBHE BHUJIUMOTO, yIBTPaPHOIETOBOTO u
PEHTIE€HOBCKOTO M3JIY4eHU I
106 TexHuueckue YCTpOMCTBA: HCIIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpamonHEetHOE pacIpOCTpaHEHUE CBETA
Ortpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaxKeHUst
11 11.3
CBETa
114 [Ipenomnienne cBeta. 3aKkOH MNPEIOMIIEHMS CBETA.
' [TonHOE BHYTpEHHEE OTpaKE€HUE CBETA
115 JInnza. Xop s1ydeii B JIMH3E




OnTuueckas cucrema Qoroanmnaparta, MHUKPOCKOINA U

11.6
TesnecKorna
117 I'maz kak onTtudeckas cucrema. binzopykocTs u
' JAIbHO30PKOCTh
118 Paznoxenue Genoro ceera B cnekTp. OnbiTel HpoTOHA.
' CrnosxeHue cCieKTpajabHBIX IIBETOB. Jlucmepcus cBeta
[TpakTuueckue paboThI:
HccnenoBanue  3aBUCUMOCTH  YIJla  OTPayKE€HHUs
CBETOBOTIO JIy4a OT yIJia MajaeHusl.
W3yueHne xapakTepUCTHK M300pakeHHs MpeaIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTM yIla IPEOMIICHUS
CBETOBOIO Jiyya OT yIjla MaJeHHUs Ha TPAHULE «BO3AYX —
11.9 CTEKJIO».
[Tonyuenue n300pakeHHi ¢ MOMOILIBIO0 coOMparomien
JIMH3BL.
Onpenenenne GOKYCHOTO PACCTOSHUSA U ONTHYECKON
CHJIBI COOMPAIOIICH JTNH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnpIThl 1O BOCHPHUSATHIO IIBETa MPEIMETOB MPHU HX
HaOJII0IGHUH Yepe3 [BETOBbIE (DUIBTPHI
dusnyeckue sABICHUS B npupoze: 3arMeHus CoiHIa U
11.10 JlyHbl, 11BE€Ta TEN, ONTHYECKHE SBJICHHS B atMmocdepe
(uBeT HEeOa, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,
' ¢doroanmnapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBGIE SABJIEHUA
191 OmnbiTel Peszepdopna u miaHerapHas MoJeNnb aToMa.
' Mognens aroma bopa
Hcnyckanve M TOTJIONIEHHE cBeTa aTroMoM. KBaHTHI.
12 12.2
JInnenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(da, OeTa- 1 raMmMa-u3ITydeHHsI
154 Ctpoenne aromHoro sapa. HykioHHas Mopjenb

aTOMHOTrO spa. M30Tomnsl




PanuoaktuBHbie mnpeBpaiienus. llepuon momypacnaga

12.5
ATOMHBIX sJEP
12.6 Snepuble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAI0BOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vicrounuky sHeprun
' CoumHiia 1 386311
199 Snepnas osHepretuka. JlelicTBUE  paJMOAKTHBHBIX
. U3JTy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HabntoieHue CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB
12.10 W3JIy4EHHUS.
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TTyTH (110 hoTOorpadusm).
W3mepenue paanoakTuBHOTO hoHa
@uznueckue SABJICHHMS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaIMOaKTUBHOE M3JIyYEHUE TMPHUPOJHBIX MHUHEPAIIOB,
JEHCTBUE PAJUOAKTHBHBIX M3IYyYEHMM Ha OpraHu3M
yeJioBeKa
1212 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

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

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUN TPUPOIBI, O POJH DKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(UBHYECKUX 3HAHMM U UX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M TMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTHU SIBICHUH HpUPOAbI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHH 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SBICHUHN
B OKpyXaromeM MHPE, BbIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

Brnanenne ocHOBamMM TMOHSTUHHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU U UCIOJB30BaHWE UX JUIsI pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U

MMpoNHeCChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

HCIIOJIB3Yys (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI

Brnagenne ocHOBaMHM METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOuro/IeHHsI TTpaBUi 0E30MacHOr0 TpyJa: HaONoeHHE (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX U KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATH HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY 10 HHCTPYKIMH, BBIYHCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHbIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY W
OPOBOJIUTH  MCCIEJOBAaHUE IO  MHCTPYKUUH,  IPEJICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICIO0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myecKkux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I

00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITH IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (U3NYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ys 3aKOHbl W (OpPMYJbl, CBS3bIBAIOIINE (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBHIOMpATh 3aKOHBI U (HOPMYIIBI,
HE0O0XoAuMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTD IIOJTYUCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3aauu

YMeHue XapakTepu30BaThb INPUHUMUIBI  JCHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TE€XHOJIOTHYECKHUX IPOLECCOB MO0 MX ONHMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3HMUECKUe




3aKOHOMEPHOCTHU

10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJOTMYECKOrO IIOBEJICHUS B OKpYXKAIOLIEH cpele; MOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAEp)KaHus C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLEHUBATH JOCTOBEPHOCTb
HOJYy4eHHOM HMH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIIOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3NYECKOT0 COJIEp)KaHUs, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BiageHue O0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uHpopMani ©3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryi0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

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




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCUTEIBHOCTD JABHKEHUS
PaBHOMepHOE U HepaBHOMepHOe naBHkeHHe. Cpenusis ckopocTh. Dopmyna st
1.2 BBIYHCIICHUS CpeIHEel ckopocTH: V = S/t
PaBHOMepHOE mpsMONMHENHHOE IBH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BpPEMEHHU B CIy4ae PaBHOMEPHOTO MPSIMOJIIMHEHHOTO TBUYKCHUS:
13 (1) =x,+vt
I'paduku 3aBHCMMOCTH OT BPEMEHH [UIS TPOCKIHUU CKOPOCTH, MPOCKIHH
nepeMelleHus, MyTH, KOOpPAMHATHl MpPHU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBYOKEHUHT
3aBUCUMOCTh KOOPAWHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
HIPSMOJIMHEHHOTO JIBUKEHUS:
2
S =vg # i+ ay = ;
2
@opMynbl Ui MPOEKLUUH TMEepeMELIeHNs, MPOEKIHMH CKOPOCTH U MPOEKIHUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM TIPSIMOJTMHEHHOM JBYKEHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['paduiky 3aBUCUMOCTH OT BPEMEHH [UIS TPOCKIIMH YCKOPEHHS, MPOCKINU
CKOPOCTH, NPOEKIMH TMEpPEeMEIIeHUsl, KOOPJIUHATHI TPU PABHOYCKOPEHHOM
PSIMOJIMHEHHOM JABMXKEHUU
CBoboxnoe nagenue. GopMyIbl, ONMUCHIBAIOIIKME CBOOOJHOE MAJCHHUE Tela I10
15 BepTUKAIN (ABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKUUH YCKOPCHHS,




NPOCKIIMH CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpyXHocTdu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2nR
L=
T

LenTpocTtpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOTIO

16 yckopeHus. PopMyiia 1 BBIYUCICHUS YCKOPEHUS:
2
a. — v
" R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
V= 1
T
Macca. IInotHocts BewmecTBa. @opmyiia i BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennunHa. CloKeHue Cui
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha
TEJ0
B3anmopeiicteue Ten. Tperuit 3akoH HeroToHa:
1.11 F p _P-l—}E
112 TpeHne nokos u TpeHUe CKoabkeHUs. DopMyna 11 BEIYUCICHUS MOIYJIS CHIIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmaruss tena. Ynpyrue u Heymnpyrue aepopManuu. 3aKoH yIpYyroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHoe TArOTEHHE. 3aKOH BCCMUPHOTI'O TAT'OTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyna a7l BEIYUCICHUS CUJIBI TSHKECTH BOJIM3H MOBEepXHOCTH 3emun: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
HNmnynec Tena — BeKTOopHas pu3ndeckasi BeNUYnHa.
=m0

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMiynbse cuibl

1.16

1.17

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJIS SaMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. (I)OpMYJ'Ia JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckas MOITHOCTE:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. d)opMyJIa JJIA BIYUCIICHUA

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opmMyra AJisi BEIYUCIEHUS MOTEHIIUAIbHOU




SHCPTrHUHU TCjia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

MexaHnueckas SQHEprus:

E=E;.+E 2
119 3aK0oH COXpaHEHHUs MEeXaHWYeCKOM sHeprun. PopMyia JjIsl 3aKOHA COXPAHCHUS
MEXaHMYECKOI SHepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBparienue MexaHUYECKO YHEPTUU TIPU HATMYUHU CHUIIBI TPCHHSI.
[IpocThie MexaHU3MBbI. «30J10TO€ MPABUIIO» MEXAHUKH.
Poruar. Momenrt cuiisl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M +..=0
1.20
[TonBuxHbIN 1 HenoABWKHBIN 0110ku. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®opmyna 1751 BBIYUCIICHHS 1aBJICHUs TBEPIOTO Tena:
_F
P= G
191 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTuyeckoe naBieHre BHYTPH KUAKOCTH.
®dopmyra 7151 BBIYUCICHHS TaBJICHHS BHYTPU KHUIKOCTH:
P=pgh+Dg,
1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. Popmyna IS ONPEACICHUS BBITAIKUBAIOIIEH CHJIBI,
JIEHCTBYIOLIEH Ha TENO, NOTPYKEHHOE B JKUJIKOCTb UJIU Ta3:
1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYAO0B 1 BO3AYXOIIABAHUC




1.24

1.25

Mexannueckue KoneOaHus. AMIUIMTYHA, TEPUOJ M YacToTa KoJeOaHUH.

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii U MNPYXKUHHBIA MasTHUKU. [IpeBpamienue sHepruv mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue Konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

h=v-T

3By'K. rpOMKOCTB U BBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByx cpell. IHdpa3Byk u yiIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
OPYXHUHBL; KO3(PPUIMEHTa TPEHUS! CKOIbXKEHHUS; pabOThl CHJIBI TPEHMSI, CHIIbI
YIPYTOCTH; CPEIHEH CKOPOCTH JBHMXKEHHs Opycka NO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus Opycka Npu ABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOLIEr0 Ha phlyar;
paboThl CWJIBI YIPYroCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510ka; pabOTHI CHUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHUJIBI OT 00BbEMa MOTPYKEHHON
YacCTH TeJIa U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO JAABJICHUS U OT
pOZia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAOIIEH B MPYKUHE, OT CTEIECHH
negopMaluu MpYKUHBI, YCKOPEeHUs: Opycka OT yrjla HakJOHA HaIlpaBIISIOIICH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJIEOAaHUH MPY)KUHHOTO MasTHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEIOBAaHNE HE3aBHCUMOCTH IEpHojJa KoJieOaHUl HUTSAHOTO MasTHHUKA OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pblyara

1.30

Qusuueckue AGNeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IMYHBIMU
CKOPOCTSAMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBBI W OTIUBBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTCMBEI,




PEaKTHUBHOE JIBI)KEHHE >KUBBIX OPraHU3MOB, PblYard B TEJE YeJIOBEKA, BIMSHUE
atMoc(epHOro HaBieHHUs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CeliCMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUA, AOWHAMOMECTpP, IIOAIIMWIIHUKHK, PAKEThI, pbIYyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

L3l COOOILAoIIUeECs] COCY/Abl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY 1 TEXHUKE

2 TEIIVIOBBIE ABJIEHU A
OCHOBHBIE ~ TOJIO)KEHUSI ~ MOJIEKYJIIPHO-KUHETUYECKOH  TEOpUU  CTPOEHHUS

2.1 BemecTBa. Mozenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHbie Tena

Y JIBuxenne dyactun BemiectBa. CBsI3b  CKOPOCTH  JBMKEHMSI YacTHUIl C

' Temneparypoil. bpoyHoBckoe aBumxenue, nuddysus

2.3 CMaunBaHue U KalWUISPHBIE SIBICHUS

2.4 TemoBoe paclIupeHne U CxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennsist sHeprus. Pabora u Temomepenaya Kak CIIOCOObI HM3MEHEHHs

' BHYTPEHHEHN HEPTrUun

2.7 Bunel Tenonepenayn: TeMIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE
Harpesanne wu oxnaxzaeHue Tten. KoaudectBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAHEHHWsS PHEPIMM B TEIUIOBBIX MPOIECCAX. YPABHEHHE TEIIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHE BHYTPEHHENM OSHEPrUU B IPOLIECCE

210 ucnapeHus W KoHjaeHcanuu. KumeHue IKUIKOCTH. YJelbHas TerioTa

' napooOpazoBanusi: L = Q/m

2.11 BraxxnocTs Bo31yXa




2.12

2.13

2.14

2.15

[InaBnenne wn Kpucrasmsanus. I3MeHeHWe BHYTpEHHEH OHEpPIUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpCHHHH OHEPIYs CropaHus TOILJIMBA. Y,Z[CJ'II)HaH TCIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

[Tpuniumne! padoTel TermaoBbix Asuratenei. KI1JI rermoBoro asurarens

Ipaxmuuyeckue pabomul

H3mepenue ynenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOM TeMIepaTypbl (QUKCUPOBAHHOM
MacChl, B KOTOPYK) ONYIIEH HArpeTbld UWIUHIP; KOJIUYECTBA TEIUIOTHI,
OT/JAHHOT'O HArpeThIM LWJIWHIPOM, IOCJIE OIYCKAHMS €ro B BOAY KOMHATHOM
TEMIEPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYXa; YACIbHOM TEIUIOTHI
IJIaBJIeHUs Jbpfa. MccnenoBaHue M3MEHEHMS TEMIIEPATYpbl  BOABI  IPU
pa3IMYHBIX YCIOBHUSAX; SBICHUS TEMJI00OMEHA MpPU CMEUIMBAHWU XOJIOAHON W

ropsiuei BOJbI; MpoIecca UCTIapEeHUs

2.16

Duszuueckue s61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATSKCHUC W KAIIUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUa 3JEKTPUUECKHX 3apsiioB
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn

CYTEPIO3UIINH ICKTPUUECKUX MOJIEH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsgoB. /[lelicTBHE DJIEKTPUYECKOrO MO Ha

aeKTpuyecKue 3apsiabl. [[poBOIHUKN U AUDTIEKTPUKHU

3.6

[TocTosiHHBIN AIEKTpUYECKU TOK. JlecTBUS 3neKTprudyeckoro Toka. Cuiia Toka.




Hanpsixenue.

I=qg/t,U=A/q

DJIeKTPUYECKOE CONPOTUBIICHUE. Y ICTBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckoi rernu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
39 [TapanenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U:I=1+L; Rz%.
CwmenianHble COETMHEHUS! TPOBOIHUKOB
PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlena:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOe IMoJie NPSIMOTO IMPOBOJHHUKA € TOKOM. JInHMH
MarHUTHON WHTYKITUU
313 MarautHoe 1oOJIE IIOCTOSHHOIO MarHuta. B3anMoOIeHCTBUE ITOCTOSHHEIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O MOJISl HA MIPOBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHne 35eKTpoMariuTHOW nHAyKIuu. [IpaBsuio Jlenma
Ilpakmuueckue pabomol
W3mepenne  3lEKTPUYECKOTO  COMPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

(pe3ucTopsl, TaMIIo4Ka), OT HANPSKEHHs] HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOT'O COIIPOTUBJIICHU.




[IpoBepka mpaBuna Juist ANEKTPUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIEHOM
COCJMHEHUU NPOBOJHHMKOB; IMpaBWiIa Ul CUJIbl AJIEKTPUUYECKOrO0 TOKa IpU

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupoode: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE MoJie 3emiiu, Apeid MOoI0COoB,
POJIb MArHUTHOTO TOJIS JIJIs1 )KU3HU Ha 3eMile, TOJISIPHOE CHSIHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelibHbIE AIEKTPOPUOOPHI (mpumepsI), BJIEKTPUYECKUE
pEeOXPaHUTENH, OSJICKTPOMArHUT, OJJIEKTPOABUraTellb IMOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOMHBI. [1IKana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlyaeBas mojienb cBeta. [IpsiMOIHHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cera
324 JIunza. Xox nyueil B nuH3e. POKyCHOE paccTOosHME JUH3bL. ONTHUYECKas Cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKUE MPHUOOPHI
Ipaxmuuyeckue pabomul
N3mepenue onTuyueckoil cuiibl cOOUparoien JUH3bI; (OKYCHOTO PacCTOSHUS
cobuparomielt JTUH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB MperMeTa U 300pakeHus,
396 KOTJIa TIPEIMET PACIIONIOKEH B TBOMHOM (hoKyce), oKa3aTels IPEIIOMIICHHSI CTEKIIA.
' HccnenoBanne cBOHCTBA  M300pakeHUs, MOJIYYEHHOTO C  IOMOIIBIO
coOuparomiel JMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JABYX CJIOKEHHBIX JIMH3;
3aBHCHUMOCTH yIJIa TPEJIOMIIEHUS CBETOBOTO Jy4a OT Yrjla MaJeHUs Ha TpaHUIe
«BO3yX — CTEKIIO»
327 Qusuueckue senenus 6 npupooe: 3atmenus ConHma u JIyHBI, 1[BeTa Ted,
' ONTUYECKHE SABJIEHUs B atMochepe (1BeT HeOa, pedpakuus, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKON, (oToannapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
a1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydeHus. Peakiuu anbda-u Oera-

pacnazia




4.2

Omnsitsl Peszepdopaa no paccessuuro anbga-yactun. IlnanerapHas Mozaens aToma

4.3 CocraB aTomHOrO sipa. M30ToIs!

4.4 [Iepnon nonypacnaza aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MaCCOBOT'O YUCEN
Qu3uueckue s6NeHUs 6 Npupooe. €CTECTBEHHBIN pPaJAMOAaKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3JIyY€HHUE IPHUPOJHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4EJI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAIBHBIN JO3UMETpP, Kamepa

Bunbcona, sanepHas s3HEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» dusuka: 7-i kmacc: 6a30BbIM YPOBEHB: YUSOHUK; 3-¢ U3aHKE,
nepepaboranHoe [lepoimkun .M., IBanos A.W. AkunoHepHoe 00111ecTBO
«3narensctBo «IIpocBemenue»

» Gusuka: 8-i1 kacc: 0a30BbIM YPOBEHB: YU€OHHUK; 3-€ U3/IaHUE,
nepepaboranHoe [lepoimkun .M., IBanos A.W. AkuinoHepHoe 00111eCcTBO
«M3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUEOHUK; 3-€ U3JaHHE,
nepepadotanHoe [lepwimkun .M., I'yrauk E.M., iBanoB A.U. u ap.
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemienne»

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

I/IH(l)OpMaHI/IOHHO-MGTOILI/IHCCKOC ITNCBMO 06 OCO6GHHOCT51X IIpCrogaBaHnus
yueOHoro npeameta «Puznka» B 2025/2026 yueOHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

MeToan4eckue peKOMEHIAlMK TI0 CO3/IaHUI0 KJIACCOB TEXHOJOTMYECKOTO 1
€CTEeCTBEHHO-HAYYHOT'0 MPO(HIICH 1 KJIACCOB ¢ YIIyOJICHHBIM H3yUCHUEM
MaTeMaTuKH, GU3UKU, XUMUH, OUOJIOTHH B 00111€00pa30BaTEIbHBIX
OpraHu3alusIX ¢ UCTIOIb30BaHUEM UH(PACTPYKTYPHI, CO3IaHHOM B paMKax
HauuoHanbHOro npoekra «Oopazoanue» (KBantopuymsl, [T-kyosl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profilej 2025.pdf

Meroauueckue pexkomenaannu. Opranu3zanus Bzaumoaeiicteus “Illkoina —
By3 — npeanpustue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

MeTronnueckrue peKOMEHIaluH 110 U3y4eHHIO TeMBbI «I10CTOSIHHBIN
AIEKTPUUECKUH TOK» B IIKOJBLHOM Kypce pusuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p e t.pdf

Y4ebHOo-MeToIMuecKoe 00ecTeueHre MPOIIECCOB MPENOIaBaHUs XUMHUH,
Oouonoruu, GU3MKK HA YPOBHAX OCHOBHOTO OOIIIETO U CPEAHETO OOIIETO
o0pa30BaHMsI ¢ BKIFOUEHHUEM JIOMOJHUTEILHOTO HH)KEHEPHOIO0 KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

KonrtekcTabie 3amaun. 3ananus Kk yaeoHoMmy Kypcy «Duszuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika 2024.pdf

Mertoauueckuii keiic. DnekTpoMarHutHas uHAyKus. @usuka. 8 Kiacc



https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p_e_t.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika_2024.pdf

(2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/fizika mk elektromagnitnaya indukcziya.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

e OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA [OK https://Mmouypoku.pd/
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