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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoOHoro npeamera « Ousnkay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma 1o ¢u3uKe ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3paboTaHa € LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIIH YYUTEIO B CO3/IaHUU paboUeii mporpaMmbl IO y4eOHOMY MPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OWOIOrHel, acTpoHOMHEH U (GU3HUYCCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauOoJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIB30BaThb  HAy4yHBIE
JI0Ka3aTeNNbCTBA JUIs TOTY4SHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B KoHmenmuu mnpemnogaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpaszoBaTeabHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00YyYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB DEIICHUS MPOCTEUINUX pacUYE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
c (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usydenune ¢u3uku (6a30BbIii YpOBEHb) Ha YpOBHE OCHOBHOTO OOILETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEAENIO).

[Ipennaraemseiii B mporpaMmme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, yUUTesb JeiaeT BEIOOP MPOBEICHUS
7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HHIUMBUIYAIBHBIX OCOOCHHOCTEH



O6y‘-IaIOHII/IXC$I, CIIMCKa JSKCIICPUMCHTAJIbHBIX BaﬂaHHﬁ, npecraracMbiXx B paMKax
OCHOBHOTI'O TOCYAapCTBCHHOI'O 3K3aMCHa I10 (1)I/I3I/IK6.



COAEPXKXAHUE OBYUEHUA

7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

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

®dusnueckue BennuuHbL. M3MmepeHue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUH C MOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHve NEHbI AEHUS MIKaJIbl U3MEPUTEIBHOTO TpUdopa.
2. M3mepeHnue pacCTOSAHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3anMOCBSI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.

2. HabGmonenue nuddyszuu.



3. HabGmomenue  siBmeHuid,  OOBSCHAIOMIMXCS  MPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUSL.
Pa3nen 3. /IBuKeHHe H B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsI CKOPOCTh NPU HEPAaBHOMEPHOM JABMKEHHH. Pacué€Tr myTu u
BPEMEHU JIBUKCHUSL.
SlBnenne nHepuMM. 3aKOH HMHEpUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHs Tesl. Cuina ynpyrocTé M 3aKoH
['yka. M3mMepeHune cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TskecTd. CHila TSDKECTH Ha Jpyrux miaHerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHoxeilcTBytomas cuii. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHre B IpUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTHU MIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CrnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MI0THOCTH TBEPAOTO TeNa.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT TIPUIIOKEHHOMW CHUITBI.

5. ONbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIICHUS! U YBEIUYECHUS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJieHUs raza oT o0bEma, Temmeparypsl. [lepemaua naBneHus
TBEPABIMU TEJAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue



MaIuHbI. 3aBUCUMOCTh JABJIEHUS J>KUJIKOCTH OT TiyOwmHbl. [mapocraTmdeckuii
napagokc. Coolbmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbL.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIHONW 00o0souku 3emiu. OmnblT Toppuuermmu. M3mepenue armocdepHoro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mapaBauyueckunt mpecc.

[IposiBinenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00BbEMA MOTPYKEHHOW 4YaCTH
T€JIa ¥ INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopusie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJKOCTh YaCTH TeJa.

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

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEIO
B KAJIKOCTH, OT MACChI TEJIA.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIIECH  CHUJIBI,
JIEUCTBYIONIEH HaA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTb YAaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znea 5. PaGora u MOIIHOCTB. JHEPIrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. [IpumMeHeHue mpaBuia paBHOBECUS pbluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wMexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprusi. KuHeTuueckas W TNOTEHUUANIbHAS  DHEPTHS.
[IpeBpalieHre 0OHOTO BH/IAa MEXAHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIrUU B MEXAHHKE.

Hemoncmpayuu.

o Uk W N R
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1. IIpuMepsl MpOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenne padbOThl CHIIbI TPEHUS MPHU PABHOMEPHOM JBUKEHUU Tella
10 TOPU30HTAJIBHON MIOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUs MEXAHUYECKON YHEPTUM.

8 KVIACC

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BemecTBa. Macca um pasmepsl aTOMOB M MOJEKYJ. ONBITHI, TOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

Mopgenun TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KHHETUYECKON TEOPHH.
CMmauuBaHK€E U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TeMmMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMXKCHHS
yactull. BHyTpenHssi sHeprus. CrnocoObl W3MEHEHHsT BHYTPEHHEH SHepruu:
Terionepesaya U COBEPILECHHE paboThI. Buibt TEIUIoNEepEaauHn:
TEIJIONPOBOAHOCTh, KOHBEKLMS, U3ITyUYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAas TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenwe. Kunenme. YnenpHas Temnsora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOro
JTaBJICHHS.

BrnaxHocTts Bo31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBeix apurarencit KIIJ[ temmoBoro nBurarterns.
TennoBble ABUTATENN U 3aIIATA OKPYXKAOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPAILIEHUSI SHEPTUU B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO TBUKECHHS.

2. Habmonenue nuddysum.

3. HaOntonenue siBneHui cMauyMBaHus U KaMWUISIPHBIX SIBJICHUH.

4. HaOmroieHue TerjaoBoro pacuupeHus Tell.

5. M3meHeHue naBieHUs raza Mpu U3MEHEHHH O0bEMa W HAarpeBaHUU WU

OXJIaXICHUH.
6. IIpaBuna msmepeHus remMnepaTypsl.



7. Buasel Tenmonepenaymu.

8. OxJIaxKJIeHHE TP COBEPIICHUU PAOOTHI.

9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMHU CHIJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaGnroneHue KureHus.

12. HabnrogeHue nocTosiHCTBa TEMITEPATYPhI MPH TIJIABJICHHUH.

13. Moaenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimaul.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO PUTSHKCHHUS.

2. OnbITHI 10 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue NaBICHNs BO3AyXa B OaJTIOHE MIMPHUIIA.

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

6. IIpoBepka rumnore3nl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH

B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEPruM Tejla B PeE3ysibTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJI.

8. HccnenoBaHue sIBJICHUS TEIJIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOM H

ropsiuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  MpH

TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10. OnpeneneHre yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeniesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

Onektpuzanuss Tena. JBa poja 3IEKTpUYECKUX 3apsaaoB. BzaumopercTBue
3apspKeHHBIX  Tenl. 3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

OnekTtpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyecKux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsijl.
Crpoenne aroma. I[IpoBONHMKM W  JIHMDJIEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKUd TOK. YCIOBHUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIrIoBoOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuiia  Toka.  DJNEKTPUYECKOE  HAINpSKEHUE.
ComnpoTuBiieHHE NPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BellecTBa. 3akoH Oma



o ydactka uend. llocnepgoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota w MoOmHOCTH dyeKTpuueckoro Toka. 3akoH Jxoyms—JleHia.
DneKkTpudecKre Ienu U MOTpeOUuTEeNN dIEKTPUIeCKOor Heprun B ObiTy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €r0 3HAUYCHUE JJISl )KU3HU Ha 3eMIle.
OmeiT  Opcrega. MarauTHoe 1moje  3JEeKTpudeckoro Toka. [IpumeHeHue
AIEKTPOMArHUTOB B TEXHHKE. [[elicCTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEKTpOJBUraTellb MOCTOSTHHOTO TOKa. VCHOJIb30BaHHME 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIeKTporeHepaTop. Cnioco6bl IIOJTy4EHUS AIEKTPUUECKOU DHEPIUHU.
DNEKTPOCTAHIIMY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPIHH.

Hemoncmpauuu.

DNeKTpU3aLus TEJL.
JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUAE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DNEeKTpOCTaTHYECKast HHAYKIHUS.
3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPsAI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B KUJIKOCTH.

. 'a3oBBIH pasps.

. I3mepeHnune cuibl TOKa aMIepMETPOM.
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. I3MepeHne 31eKTPUIECKOro HalpsKEHHUS BOJIBTMETPOM.
. Peocrar u mara3zuH cONpOTUBIICHU.
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. BzanmoiericTBrEe MOCTOSIHHBIX MAarHUTOB.
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. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MOJFOCOB MAarHUTA.
. MonenupoBaHue MarHUTHBIX NIOJIEW MIOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarautHoe noje Toka. DJIeKTPOMarHur.
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. JlecTBrE MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
. DNEKTPOJIBUTATEIb MOCTOSTHHOTO TOKA.
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. UccnenoBanue sABiIEHUS 3IEKTPOMATHUTHOW UHAYKIIHH.

. OnwiTel @apanes.

. 3aBUCUMOCTh HAIPABJIEHUS] MHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HMKHOBECHMS.

. DIIEKTPOTreHEePATOP MOCTOSTHHOTO TOKA.
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Jlabopamopuvie pabomul u onvimaol.

1.

OnpITel 1O HAOMIOACHHWIO JJIEKTPU3ALMUA TeN HUHAYKIHEH U MpH

COMPUKOCHOBEHUH.

2. HccnepoBaHue HOEUCTBUS JIEKTPUUYECKOrO IO HA MPOBOAHUKH U
JTUBJIEKTPUKHU.

3. COopka u mpoBepKa pabOThI ATEKTPUIECCKOM IETH MTOCTOSIHHOTO TOKA.

4. V3mepeHue u peryaupoBaHUE CHUIIbI TOKA.

5. HM3MmepeHue u peryampoBaHuE HAMPSHKCHUSI.

6. MccnegoBaHue 3aBUCHMOCTH CHJIBI TOKa, MAYLIETO YEPE3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OTBITHI, JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOTrO
CEUYEHHUs U MaTepuaa.

8. IIpoBepka mpaBWJia CIOKEHHUS HANPSOHKEHUWA MPU MOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia sl CWJIbI TOKA NPU MapaiyIeIbHOM COEIUHECHUU
PE3UCTOPOB.

10. Omnpenenenne paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.

11. OnpenesieHHEe MOIIHOCTH BJEKTPUYECKOTO TOKA, BBIAEISEMONW Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO YEpe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBaHue MarHuTHOTO B3aMMOJIEHCTBUSI IOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHUTHOTO TMOJIA TMOCTOSHHBIX MAarHWTOB TMpPU  HUX
00bEIMHEHUU U Pa3JICTICHUH.

16. MccnenoBanue AEHCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OOBITBI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbl  B3aWMOJICHCTBUS
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJEHUS TOKa B
KaTyIIKE.

18. MI3ydeHue aeicTBUSI MAarHUTHOTO MOJIsE Ha MMPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 n3y4eHue padoThl AJICKTPOIBUTATEIS.

20. 3mepenue KII/] anekTpoaBUraTeibHONM yCTaHOBKH.

21. ONBITBI IO UCCIEOBAHUIO SIBJICHUS DJICKTPOMArHUTHOW WHIYKIIUU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYCHHWS U HaINpaBJICHUs WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pasznea 8. Mexannueckue siBJICHHUS.



Mexanuueckoe naBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOrO JABWKEHUS. PaBHOMEpHOE HPSAMOJIUHEHHOE
nBukeHrne. HepaBHoMepHoe npsMoianHenHoe aBrxeHue. CpeaHsass 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOoaHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u yactora oOpalleHus.
JIunelinas u yrinoBas cKOpocTh. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3ak0H HbptoToHa. BTopoit 3akoH HeroToHa. Tperuit 3akoH HeroToHa.
[IpyHLIMN CyNIEpIIO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cUiibl. 3aKOH COXPaHEHHUS
MMIIyJibCa. PEakTUBHOE IBUKEHUE.

Mexanuueckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEpPruM U padoThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiIH. [loTeHIManbpHas SHeprus CxaTou npyxuHsl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HalnrogeHune MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNYyTE€W W TPACKTOPUN [BUKEHUS OJHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOTO IBUXKCHUS.

Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

Hab6nronenne MexaHM4eCKUX SIBJICHHUM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBWKCHUHU
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OTHOCUTEIBHO KaOMHETa (PU3MKH.

7. 3aBHCHMOCTb YCKOPEHHs TejJa OT MacChl Tela U ACHCTBYIOLIEH HAa HEro
CHUJIBL.

8. HaOmroneHue paBeHCTBA CUJT TIPHU B3aUMOJICHCTBUMN TE.

9. 3MeHeHHe Beca Tela IpU YCKOPEHHOM JIBU)KCHUH.

10. Ilepegava nmiynbca npyu B3aUMOACUCTBUY TEIL.

11. IIpeobpazoBanusi SHEPTUH NPH B3aUMOIEUCTBUH TEJl.



12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aMMOJIEHCTBHH.

13. CoxpaHeHHe UMITYJIbCa ITPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabGnrogeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM MaICHUH.

16. CoxpaHEeHHE MEXaHUYECKON IHEPTUH NIPU IBUKEHUH TEJIA MO JEHCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa Mg pa3roHa M JAJbHEUIIEr0 paBHOMEPHOTO
JBM>KCHUS IIAPUKA WIN TEIIEKKH.

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS OpycKa WU JIBHXKCHHS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Telna IPU PaBHOYCKOPEHHOM JIBHOKEHUHU I10
HAKJIOHHOU INTIOCKOCTH.

4. HccienoBaHue 3aBHCHUMOCTH IIyTHM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

5. IIpoBepka THUMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JBW)KEHUH 0e€3
Ha4yaJbHOM CKOPOCTU IIyTM OTHOCATCS KakK pPsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIME IIPOMEKYTKH BPEMEHU OJJUHAKOBBI.

6. MccrmenoBaHue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JABJICHHUS.

Omnpenenenue kodpduireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre paboThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUKEHUU Teja
110 TOPU3OHTAIBHOU ITIOBEPXHOCTH.

10. Onpenenenne pabOThl CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
MCITIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. I3yueHune 3aK0HAa COXpaHEHHsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusl U BOJIHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUM: Iepuo,
4acToTa, aMIUITYy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPrUM MpH KOJIeOaATETHLHOM JIBHXKEHHH.

3aryxaromue — konebanus.  BoiHykaeHHole — konebanus.  Pe3zonanc.
Mexannueckue BosiHBI. CBoiicTBa MeXaHW4Yeckux BoJH. IIpomonbHble W
MonepeyHble  BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacinpOCTPAHEHUS.
Mexanuyeckue BOJIHbI B TBEPIOM TeEJIE, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpakeHue 3Byka. Hppa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HaGnronenue konebaHuil Ten MOA JAEUCTBHEM CUJIbI TSDKECTH U CHUJIBI

YOPYTOCTH.
2. HaGmronenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.



3. HaGmronenue BbIHYXIEHHBIX KOJIEOAHH U PE30HAHCA.

4. PacnpocTpaHeHue MPOJOJIbHBIX U MONEPEUYHBIX BOJH (HA MOJICIIHN).

5. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKUU PE30HAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OmpenenieHHE YacTOThl M MEpUoJa KoJIeOaHMM MaTeMaTU4eCKOTO

MasiTHUKA.

2. Ompepenenrie 4acTOThl U IEpHOJIa KOeOaHU MPY>KUHHOTO MAagTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMEepHOJia KOJIEOAHUM MOABEUICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJIeOaHUM MPYKUHHOTO MasSTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TepHOJia KojeOaHU Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBl, JAECMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJa  KoJeOaHU
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO MaICHHUS.

Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJIe.  DJIEKTpOMAarHuTHble  BOJHBL.  (CBoiicTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. W3yuenue CBOMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Pa3nen 11. CBeroBbIe AIBJI€HHUS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBETA. [IpssimonmHeHOE
pacrnipoctpanenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. [lomHoe BHyTpeHHee
OoTpakeHHe cBeTa. lcronb3oBaHWE TOJHOTO BHYTPEHHETO OTpPaKEeHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B JmH3e. Onruueckas cucrema (oroamnmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak omnrThueckas cucteMa. binm3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxeHue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.



Hemoncmpauyuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxkeHUM B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuit CBETOBO/I.

Xop Jiydeil B coOmparonieil JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[Tpuniun aeictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Monenp riasza.

11. PaznoxkeHue 6e10ro cBeTa B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

1. HccnmenoBanue 3aBUCUMOCTH yIJIa OTPa)XCHUSI CBETOBOTO Jyda OT yrja
naJICHuUs.
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2. M3yueHue xapakTepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKajie.

3. HccrnenoBanue 3aBUCHUMOCTH yTJIa MPEIIOMIICHUSI CBETOBOIO JIyya OT yriia
MaJICHNS Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. llomyyeHue U300pa’keHUI C TOMOIIBIO COOMPAIOIIECH JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIIBI COOMparolien
JIVH3BI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB NPH UX HAOIIONCHUM 4Yepes3
L[BETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u muanerapHass Mozenb atoma. Monens aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHeWyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anba-, 6eTa- u ramma-uzinydenus. CTpoeHrne aTOMHOTO
aapa. HykionHas wmogens aromHoro sapa. M3orombl.  PagnoakThBHBIE
npeBpatenus. [lepron nmonypacnana aTOMHBIX I€EP.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DOHeprus cBsi3M aTOMHBIX saep. CBs3p Macchl U SHepruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku sHeprun ConHIa U 3BE3I.

SnepHas sHepreTuka. JleMCTBUSA pPagUOAKTUBHBIX H3JIyYCHUNW HA JKUBBIC
OpTraHU3MBI.

Hemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. HaOmroneHnue TpekoB B kamepe BunbcoHa.



5. Pabora cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

6. Perucrpanus uzimydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnroneHue CIuIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIUM YACTULBI 110 TOPMO3HOMY

nyTtu (1o poTtorpadusm).

3. H3mepenue pagnoakTuBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001AIOMIMKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTHU3aIuu
u  0000mIeHHS  TPEIMETHOIO  COACpKaHWA U OMbITa  JICSITEIbHOCTH,
NPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (DM3HMKH, a TAaKKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s o00y4aroluxcs,
BBIOpABIUIMX ATOT YUEOHBII IpeaAMET.

[Ipy M3y4eHUM TAHHOIO MOIYJI PEATU3yIOTCS U CHCTEMATU3UPYIOTCS BUJBI
NEeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBAETCs AOCTUKEHUE MPEAMETHBIX U
METANpPEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yudeHusd, (GopMupyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJYy4YEHHBIE 3HAHHUS, pelmaTh 3aJadyd, B TOM YHCIE
KAueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia pealn3yeTcs
3a Ccu€r TOro, 4yTo OOy4aroluecs BBIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IpeJIaraeTcs:

e HA OCHOBE IOJYYECHHBIX 3HAHUN pAaclo3HaBaTb M HAYYHO OOBACHATH

(bu3nYecKue BIEHUS B OKPYKaOIIEeH MPUPO/Ie U TOBCEAHEBHOM KU3HU;
e HCIOJb30BAaTh HAYYHbIE METOJBI UCCIENOBaHUA (PU3NYECKUX SIBICHUH, B
TOM YHCJIE JJI IPOBEPKHU THIIOTE3 U MOIYYEHUSI TEOPETUYECKHUX BBIBOJIOB;
e OOBSACHATP Hay4yHbIE OCHOBBI HamOOJee BaXHBIX JOCTH)KCHUU
COBPEMEHHBIX TEXHOJIOTHH, HampuMep, MPaKTHYECKOTO HCIOIb30BaHUS
pPa3IMYHBIX MCTOYHHMKOB HHEPTrUM HA OCHOBE 3aKOHA IMPEBpAallCHUS U
COXpaHEHUs BCEX U3BECTHBIX BUIOB SHEPIHH.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyyaromierocs OyayT copMUpOBaHbI CIEAYIOUIUE JTUYHOCTHBIE PE3YJIbTATHI B
YacCTHu:
1) maTpMOTHYECKOr0 BOCTIMTAHUSA:
— MPOSIBJICHUE HHTEPECA K MCTOPUM U COBPEMEHHOMY COCTOSIHUKO POCCHMCKOMN
(bu3nUecKoil HayKu;
— LICHHOCTHOE OTHOIIEHUE K JTOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;
2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
— T'OTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN
du3uKy;
— OCO3HaHUE€ BaXXHOCTH MOPAIbHO-3THUYECKUX MPUHLUIIOB B JIEATEIBHOCTH
YYEHOTI0;
3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:
— BOCIIPUSITUE AICTETHUYECKUX KadecTB (DM3MUECKOM HAyKH: €€ TapMOHUYHOTO
IIOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:
— OCO3HaHUE IIEHHOCTU (PU3NYECKON HayKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaXKHEUIIIEN COCTABIAIOIIEN KYJIbTYpPHI;
— pa3BUTHE HAy4yHOM JIOOO3HATEIBHOCTH, HMHTEpeca K HCCIEA0BATEIbCKOM
NEATEIIBHOCTH;
5) popMupoBaHUA KYJIbTYPbI 3I0POBbS U SIMOIUOHAJILHOIO 0JIArOMOJIyYHS:
— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpa3a J>KM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTU TIpaBUI O€30MacCHOTO TOBEICHUS Ha
TpaHCHOPTE, Ha JOpOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;
— ¢c(OopMHUPOBAaHHOCTH HaBBIKA pedICKCUH, TPU3HAHUE CBOETO MIpaBa Ha OIIUOKY U
TaKOro € MpaBa y APyroro 4ejioBeKa;
6) TPy10BOIr0 BOCIMTAHUSA
— AaKTHUBHOE YYacTH€ B pEIICHUM MPAKTUYECKUX 3a1ay (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3allii, Topojia, Kpasi) TEeXHOJOTHUUECKOW M COIMaTbHOU
HaIpPaBJICHHOCTH, TPEOYIOMNX B TOM YUCIC ¥ (PU3NUECKUX 3HAHH;
— WHTEPEC K MPAKTUIECKOMY M3yUCHHIO POodeccHii, CBSI3aHHBIX ¢ (PU3UKOI;
7) 3K0JIOrH4€CKOro BOCIIMTAHMS



— OpHUCHTAIlUusl Ha TPUMEHEHHE (PU3NUECKUX 3HAHUW MJId pEIICHHUS 3a7ady B
00JIacTH  OKpYKalollle cpeapl, IJIAaHUPOBAHMUS TOCTYNIKOB M OIEHKH HX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEeIbl;

— OCO3HaHWE TJIO0ATBHOTO XapaKTepa SKOJOTUYECKHX MpoOJieM M IMyTeH ux
pelieHus;

8) aganTauMu K HM3MEHAKIUUMCH YCJIOBHUAM COUMAJILHOM U NPHPOIHOM
cpenabl:

— NOTpEeOHOCTHh BO B3aMMOJECHCTBUY MPU BBHITIOJIHEHUHU HCCIICIOBAHUN U MPOEKTOB
(u3HUeCKO HAPaBIECHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSM JIPYTHX;

— TOBBIIIEHWE YPOBHS CBOEH KOMIIETCHTHOCTH 4YEpe3  MPAKTUYECKYIO
JICSITEIbHOCTD;

— MOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUMU, B TOM uucie GOpPMYyJIUPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBICHUSAX;

— OCO3HaHue Ie(PUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 001acTH
du3uKy;

— IJTAHUPOBAHHUE CBOETO PA3BUTUS B TPHOOPETCHUHN HOBBIX (PU3MUECCKUX 3HAHUM;
— CTpEMJICHUE aHAIM3UPOBATh W BBISBIISITH B3AMMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

— OIICHKAa CBOMX JCWCTBUHA C YYETOM BIHMSHUA Ha OKPYXKaAIOIIYI Cpexdy,
BO3MOYKHBIX I'JTOOAILHBIX ITOCIIEACTBUMA.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC JEHCTBUA,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aelicTBUA:

e BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUI);

e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIEHUS U CpaBHEHUS,

e BBISBIIATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS B paccMaTpUBaEeMbIX (haKkTax,
JTAHHBIX ¥ HAOIIOJICHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

e BBIBIISITh NMPUYUMHHO-CICACTBEHHBIC CBSI3W NPU U3YYCHUU (PU3NUECKHUX
SABJICHUM U MPOIECCOB, JEIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JI€YKTUBHBIX



U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEINYWH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BApUAHTOB DPEILICHHS, BHIOOp HamOojee
HOJXOSAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS.

MCIIOJIB30BaTh BOIIPOCHI KAaK MCCIEN0BATENBCKUM HHCTPYMEHT IIO3HAHMS;
IIPOBOJMTH I10 CAMOCTOSITEJIBHO COCTAaBICHHOMY IUIAHY OIIBIT, HECIIOKHBIN
(¢u3nyecKuil SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHUE (HU3MUECKOTO
SBJICHUA;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
IIOJIyYCHHYIO B XOJI€ UCCIICJOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBaTh 0000ILEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEIOBAHMS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IIPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEANOJIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHUSX U KOHTEKCTaX.

Pabora c nndopmanmueii:

IPUMEHATH Pa3JU4YHbIE METObI, NTHCTPYMEHTHI U 3alpOCHl IPU MOUCKE U
otOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHbIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeAcCTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pEUIaEMble 3aJayd  HECIOXKHBIMU
CXeMaMH, lrarpaMmmamu, HTHOU rpa@uKoi 1 uX KOMOMHALMSAMH.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOopaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TeMbl U
BBICKA3bIBaTh WJICH, HAIICJICHHBbIC HA PEIICHHE 3aJlauyd U MOJJIepKaHue
OaroxeaTeIbHOCTH OOIICHUS;

COMNOCTABJISITh CBOU CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
auanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3ZHIIHI;

BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCHhbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIATh PE3YJIbTAThl BBITIOJHEHHOTO (PU3MUECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

MOHMMATh W  WCHOJb30BaTh  MNPEUMYLIECTBA  KOMAHIHOM U
WHIUBUIYAIbHOW paboOThl MpU PEIMICHUHW KOHKPETHOW (HHU3UIECKOM
poOJIeMBbI;



IPUHUMATh LIEJIA COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTIKEHHMIO: paclpeieisaTh poyd, 00CYXIaThb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUSI HECKOJBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO PE3yJIbTaTa 10
CBOEMY HANpaBICHUI0 M KOOPAMHUPYS CBOM JCHCTBUS C APYTUMHU
YIEHAMH KOMaHbL;

OLICHMBAaTh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYyaIUsAX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAyaTbHOE, TPHUHATHE PEIICHHS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSTEILHO COCTABIIATEH aJITOPUTM PEIICHHs (PU3UICCKON 3aauu UITH
IUTaHa HMCCIEJOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBATh IIpeIjiaraéMblie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluu U IpeJiaraTh MiaH €€ U3MEHEHUS;
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NeSITENIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEIBHOCTh (B TOM YHWCII€ B XOJ BBIIOJIHEHUS
(U3MYECKOro HUCCIENAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMii, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILHX TPYIHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (U3NIECKUX 3a/1a4 UK
B YTBEPIKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koHiy oOyueHust B 7 kjiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOITUXCS YMEHUIA:

UCIIOJB30BaTh  TMOHATUS:  (U3MYECKHME M  XUMHYECKUE  SBJICHUSA,
HAOIOICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CAMHUIIBI (DU3UIECKUX



BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOPHUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath sBiacHUS (Auddy3us, TEMIOBOE IBKEHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllCHUsI, TEpeAada MAaBJICHUS TBEPABIMU TENaMH, XUIAKOCTAMU U
razamyd, arMocdepHoe JaBlieHWEe, IUIaBaHUE Tel, IMpeBpalleHHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IUYHBIMU CKOPOCTAMH B >KMBOW U HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUS B TMPUPOJEC M TEXHHUKE, BIIMSHUE
aTMOC(EepHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHUE PBIO, phlUaru B
TeJIe YeJIO0BeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBICHUS, UCTIOIB3YS
¢dbuznyeckre BEIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpPEeHUsd, JAaBlicHHWe (TBEPAOTO Tena, KUJKOCTH, Tas3a),
BBITAJIKMBAIOINIAS] CHJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MYECKHH  CMBICH  HMCIOJIb3yeMbIX  BEIMYUH, UX
000O3HaueHUsI W €IUHUIIBI (PU3MUECKUX BEJTUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3bIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHs CUJI (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWJIO paBHOBECHs phruara (0JoKa),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPaHEHUsS MEXaHUYECKOU
SHEPruM, MPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATHh (PM3UYECKHUE SBJICHHUSI, TPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTYyallMil NPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJIATh NIPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;



pemiatb pacu€THble 3anadyd B 1—2 JEHCTBUA, HCHOJIb3YyS 3aKOHbI U
dbopMyIIBI, CBS3BIBAtONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENUYMHBI B (HOPMYJIBI U TMPOBOJAUTH PACUETHI, HAXOAUTH CIPABOUYHBIE
JTaHHBIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATHUCTHUYHOCTh
MOJTYYCHHOU (PU3NYIECKON BETUIMHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
(bu3MYEeCKUX METOI0B, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
npeanojoxkenue  (TUMoresy), pa3iuyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
duznyeckux CBOICTB TeI: dbopMynHrpoBaTh IPOBEPSIEMBIE
IPEIO0JIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOIO 000pYA0BaHNUS,
3aMUChIBATh XOJ OMbITa U (POPMYITUPOBATH BHIBO/IBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUIBI M TEMIEPATYpPbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH I[IOKa3aHUS TPUOOPOB C YUETOM
3a/IaHHON a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO ABWKYIIErocsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH TeJ
Y HE3aBHUCUMOCTH CHJIbI TPEHUS OT IUIOIIAN COMPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTU OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIONICH CUIIBI OT 00BhEMaA
NOTPYKEHHON YacTH TeJla U OT MJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TIIYOWHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
MJIaBaHus TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBaHUSA, COOUpAaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIenysl NpPeIO)KEeHHOMY I1aHy, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHBIE H3MEpPECHUS (U3NYECKUX BEIUMYUH (TUIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHUS,
JaBJICHHE  BO31yXa, BbITAJIKMBAIONIAs CUJa, JICWCTByIOIlas  Ha
NOTPY’KEHHOE B JKUIKOCTh TENO, KOA(D(PUIIMEHT TMOJE3HOTO eHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAys MPEAJ0KEHHON HWHCTPYKIUU: TpHU
BBINIOJIHEHUU H3MEPEHHM COOMpPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCIISITh 3HAYEHNE NCKOMOM BEJINYUHBI;



e coOJrofaTh MpaBuiia TEXHUKHA 0€30MaCHOCTH IpH padboTe ¢ 1a00paTOPHBIM
000pyIOBaHUEM;

e yKa3bIBaTh MPUHIUIBI ACUCTBUS MPHOOPOB M TEXHUUYECKHX YCTPOMNCTB:
BEChI, TEPMOMETp, JIMUHAMOMETpP, COOOIIAIOIIHNECS COCYAbl, OapoMerp,
phluar, MOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;

e XapakTepU30BaThb TMPHUHIMMBI JCUCTBUS HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX omucaHus (B TOM YHUCIE:
MNOJIIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKUA Ipecc,
MaHOMET]p, BBICOTOMED, MOPIITHEBOIM HACOC, ApEOMETP), UCTIOJb3Ys 3HAHUS
O CBOMCTBaxX (PpU3UYECKUX SIBICHUN M HEOOXOJMMbIE (DPU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e TMPHUBOAUTH TNpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHUS
HOPM SKOJIOTUYECKOTO MOBEJAEHUS B OKPY KAIOILIEH CpeEE;

e OCYIIECTBIIATH OTOOp MCTOYHUKOB HHpopmanmu B HMHTepHere B
COOTBETCTBHUHM C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUA M TYTEM CpPaBHEHUS PAa3JIMYHBIX HCTOYHUKOB BBIICIATDH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

e HCIOJIb30BaTh MPH BBIMOJIHEHUH YUYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy  (PHU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcesbl cetu MHTEepHET, BlageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHBIE KpPaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINKU (HU3UIECKOTO CONEPKAHUS, B TOM
yucie MyOJUYHO JeNaTh KpaTKue COOOUIEHHsI O pe3yibTaTax MpPOEKTOB
WM Y4eOHBIX HCCIEIOBaHWH, TPH OSTOM TPaMOTHO HCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIMN anmapar Kypca (U3MKH, CONMPOBOXKIATH
BBICTYIUICHUE MIPE3EHTALUCH;

e TMpPU BBHIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIECIOBAaHHUI pachpeneniTh
OOSI3aHHOCTH B TpPYIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJjadaMH,
CIICIUTh 32 BBHINIOJHEHWEM IUIaHA JACWCTBHIA, aJeKBAaTHO OIEHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATENBHOCTh  TPYMIBI,  BBICTpPAaUBATh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koHiy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

e HCIOJb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMYECKHUE U
amop(HBIC TeNa, HACBHIICHHBIA M HEHACBHIIIEHHBI Map, BIAKHOCTh



BO3/yXa, TeMmIepaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE MOJIEe, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIJIOBOE pPaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIE SIBJICHUS, HCIApEHUe,
KOHJICHCAI[Usl, IUIaBJICHUE, KpUCTauIM3anus (OTBEpIAEBAHUE), KHUIICHUE,
Terionepeaavya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aps0B, JEHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJICHCTBUE MArHUTOB, JeWCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OIKCAHMI0 MX XApPAaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM 4Hcle (U3UYECKUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SBICHUS B TPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJIS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBIICHUM;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHUS, UCTIONIb3YS
bu3ndeckue BeTUYUHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUYECTBO
TEIUIOThI, yJieJIbHAas TEeIJIOEMKOCTh BEIIECTBA, VYACJNbHAs TEIUIOTa
MJIaBJICHUSI, yJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yHeJbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(MQPUIIMEHT TOJE3HOTO JCHCTBUSA TEIJIOBOU
MAalllUHbl, OTHOCUTEJIbHAS BIAXXHOCTh BO31yXa, JJICKTPUUYECKHU 3aps,
cuja TOKa, SJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBJICHUE MPOBOJIHUKA,
yACIbHOE  CONPOTHBJIEHWE  BellecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOT0  TOKa), TPU  OINHUCAHUM TPaBWIBHO  TPAKTOBAThH
(bU3MYEeCKU CMBICT MCTOJb3YEeMbIX BETUYHH, 0003HAYEHUS W CIMHHIIBI
GbU3MYEeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIONINE JIAHHYIO
(GU3NYECKYIO BEIMYMHY C JAPYTMMHU BEJIMYUHAMHU, CTPOUTH TpaduKu
H3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEJIUYUH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKUe SBIEHUS M IPOIIECCHI,
UCIIOJIb3Y OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOpUH
CTPOCHHS BEIIECTBA, MPUHLUIN CYNEPHO3ULMU MOJeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa JJisl yyacTKa IeNu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUsI DHEPruu, IMpPU HSTOM JaBaTh



CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHAa M 3alUCBHIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXXEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYalluil MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHUYECKUX
[IaroB ¢ Omopod Ha |—2 M3ydeHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTte pacy€THbIE 3aJadyd B 2—3 JEHUCTBHs, MCIOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHAIU3a
YCJIOBUA 3a/ladyd 3allMCBhIBATh KPATKOE YCIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX I pEIIeHHs 3aJadyd, BbHIOMpATh 3aKOHBI U  (QOPMYIIBI,
HEeoOXoauMble ISl €€ penieHus, MPOBOAUTh PAacYEThl U CPaBHUBATH
NOJy4YEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaThb MPOOJIEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpU MOMOUIH
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3nyECKUX CBOWCTB TN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUH OT I[BETa U3JIydaroimle (Tmorjolaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATyphbl KUAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DIIEKTpHU3alUs Tel W B3aUMOJEUCTBUE
JIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TMOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,
CBOMCTBA DBJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IpOBepsieMble MPEANONIOKEHHs], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyAOBaHUs, OMUCHIBATH XO/1 ONbITAa U (POPMYJIUPOBATH BHIBOIbI;
BBIIIOJHATh  NPSIMBbIE  WU3MEPEHUA  TEMIIEPATYpPbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKa, HAIpPSHKEHHS C UCIOJIb30BaHUEM
aHaJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATH
PE3yNBTAaThl U3MEPEHUMN C YUETOM 33aJJaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUYECKON BETUUMHBI OT
IpYyrol C  UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIJIEHUS IPOBOAHUKA OT €ro JUIMHBI, IUIOLIAAU ITONEPEYHOTO
CEYEHUS U yAEIIBHOIO COIPOTUBIICHUs BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANpsHKEHWs HAa  IPOBOJHMKE,
UCCIICJOBAHUE IOCIEAOBATEIBHOIO U IAPAJIIEIBHOIO  COCAUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH



pe3yNbTaThl TIOJYYCHHOW 3aBHCHMOCTH B BHIE TaOMUIl W TpaduKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHBIE W3MEpeHUs (u3ndeckux BeaudnH (yAelbHas
TEIJIOEMKOCTh  BEIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAaHUPOBATh M3MEPEHHUs, COOUpaTh
IKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIIEys MPEII0KEHHON WHCTPYKIIUHU, H
BBIYHCIIATH 3HAYCHUE BEITMUUHEI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000py0OBaHUEM;

XapaKTepu30BaTh MPUHIMMBL  JACHCTBUS HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX ONMUCAaHUA (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHa, aMIIepMeTp,
BOJIBTMETP, CUETYMK HIIEKTPUUECKOM HHEPTUH, DJIECKTPOOCBETUTEIIHLHBIE
puOOPHI, HArPEBATEIbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
PEIOXPAHUTEIH, JIEKTPOMATHHT, HIEKTPOABUTaTEIb IIOCTOSTHHOTO TOKA),
WCITIOJIB3YysI 3HAHUS O CBOWMCTBAX (PM3WUYECKHX SIBJICHUN W HEOOXOIUMBIC
dusznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA U HU3MEPHUTEIbHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUKOCTHBIM
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTATEIbh BHYTPECHHETO
CTOpaHHUA, JJIEKTPOCKOM, PEOCTaT), COCTaBIATh CXEMBI JIIEKTPUIECKUX
Hernen ¢ mociaeaoBaTeNIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi yCIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUYECKUX IIETICH;
OPUBOAUTH  MPUMEPHl  (HAXOIUTh  WHOOpPMAIMIO O  TIPUMEPax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MYECKUX 3HAHWNA B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaloLEeH Cpeie;

OCYIICCTBJIATh TOUCK WHpOpMAaMK (U3HMYECKOTO COJICpPKAaHUS B
HNHTepHeTe, Ha OCHOBE MMEKOLIMXCA 3HAHUM H IYTEM CpPaBHEHHUS
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIJCIATH  HH(POPMAIMIO, KOTOpas
SBJISICTCSI IPOTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;
WCITIOJIH30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  CoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MIHTEpHET, BiIaieTh MpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPATKUE YCTHBIC COOOIICHWS,
0000mass wHOOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
COllep)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO TPEACTaBIATH PE3YJIbTaThl
MPOEKTHOM WJIM MCCIENOBATENbCKON NIEATETbHOCTH, MPU 3TOM T'PAMOTHO



UCIONB30BaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH,
COIPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALNEMN;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHUA (PU3UIECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECINUTH 3a BBINOJHEHUEM IUIaHA IECUCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJaa B
NEATEIBHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

UCIIOJI30BaTh IMOHATHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHUYECKOTO JBMXKEHUS, AedopmMarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPEerpys3ku, LUEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTpP TSHKECTH TBEPJOTO Tesla, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aJIbHO30PKOCTb,
CHEKTPBI UCITYCKAHUSI U TOTJIONICHUS, alib(a-, 0eTa- ¥ raMMa-u3IIydeHHUs,
U30TOIIBI, SIEPHASI SJHEPIETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BHXKEHUE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aMMOJEHCTBHE
TeJ, pEaKTUBHOE ABM)XKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, MPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE WU MPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3oKeHUe OeIoro cBeTa B
CHEKTP M CJOXEHHE CHEKTPaJbHBIX [IBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX  SBJIICHUA B
OKpyXaromeM Mupe (B TOM uuciae (QU3MUYECKHE SIBJICHUS B MPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBI)KCHUE OJKUBBIX OPraHW3MOB, BOCHIPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYEeCKHWe BOJHBI, I[yHAMH, 3XO0, 1BETa Tel,
ONTUYECKUE SIBJICHUA B MPHUPOJAE, OMOJIOrHUEcKOoe AEWCTBHUE BUIMMOTIO,
yIbTPapUOIECTOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pPaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHBHOE H3ITyYCHUE
NPUPOIHBIX MHUHEpAJOB, JECWCTBUE PAAUOAKTUBHBIX W3IyYEHUN Ha
OpraHu3M 4eJIoBeKa), NMPH 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a/layy B



yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBIICHUI;

ONKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, HUCIOIb3YS
¢uznyeckue BENUYMHBI (CpEeHSi W MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHME, NEPEMEIIECHHUE, IYyTh, YIVIOBAs
CKOPOCTb, CHJIa TPEHUS, CWia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEeHUs, BEC Tela, HUMIYJbC TeJla, HMIYJIbC CHIIbI,
MEXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
IIOJHATOrO HAJ IOBEPXHOCTBIO 3€MIIH, NOTCHUMAIbHAS JSHEPIUs CKATON
IIPYKUHBI, KHHETHYECKas DHEPIHs, IOJHAs] MEXAaHW4YeCcKas JSHEpIus,
NEpPUOJI U YacToTa KoJIeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), TP OMUCAHUU
IPAaBWIBHO TPAKTOBATh (DU3UUECKUNA CMBICT HCIOJIb3YEMBIX BEJIWYHH,
0003HAUEHUS M EIUHUILBI (PU3NYECKUX BEIMYMH, HAXOOUTh (POPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'papyKy U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBIEHUS M MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IPUHIUI CYNEPIO3UIMA CWI, IPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YMCEN
OpU SJACPHBIX PEAKIMSIX, NMPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
1aroB C OMoOpod Ha 2-3 W3YYCHHBIX CBOWCTBA (DU3MUECKHUX SIBICHH,
(du3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIe 3adadd  (OMUparolmuecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHHUs], TPOBOAUTH PAcCUEThl U
OLICHMBATh PEATMCTHUYHOCTh IMOJYYEHHOTO 3HA4YeHHUs (U3NYECKON
BEJINYUHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIOJb3ys OMHCAHHUE HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpsAJKa
IIPOBEICHUSI  UCCIECNOBAHUS, JI€JIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;



MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3axkoHa HproToHa, 3akoHa
COXPaHEHHUsI HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUW MPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a W KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOJIMHEHHOE pacIipOCTpaHEHUE CBETa,
pa3ioxeHue Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHsS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOuparomien
JIvH3e, HAOMIOJCHUE CIUIOMIHBIX W JMHEWYAThIX CHEKTPOB H3ITYUCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 W30BITOYHOrOo Habopa
o0Opy/OBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE U3MepsAeMOoll BelauuuHbl ((POKyCHOE paccTosiHUE
coOuparoiell  JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO TPUOOPa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3HUECKUX BEIUYUH C
UCTIOJIb30BAaHUEM TPSAMBIX HM3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBWKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, Iepuoja
KOJICOaHUI MaTeMaTH4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia
NajicHns): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MMOJYYECHHOM 3aBUCHMOCTH
bu3nUecKuX BEIUYMH B BHUAC TaOJUIl U TPaQUKOB, JejaTh BBHIBOABI 1O
pe3yibTaTam UCCIeI0BaHuUS;

IPOBOANTH KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOADPHUITUEHT
TPEHUS! CKOJBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWiIa CcoOMparoniel JIMH3bL, PAJAHOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY U
BBHITIOJIHATh U3MEPEHUS, CIENYs MPEUI0KEHHON WHCTPYKIIUU, BBIYUCIATH
3HAUCHUE BEJIMYMHBI M aHAIM3UPOBATH MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPEHU;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, ITUIAHETapHas MOJETh aTroMa, HYKJIOHHAas
MOJIeJTb aTOMHOTO SIJIPa;



XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONUCaHus (B TOM 4YHCIE:
COUAOMETP, JATYUKU IOJOKEHHS, PACCTOSHHUS W YCKOPEHUs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMIONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOIECCOB
Opy peHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMpAIOIIEH JTMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 30pOBbSI M COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH Cpee;

OCYLIECTBJISATh MMOUCK HHPOpMALMK (PU3HUECKOTO COJEpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIIUPYsI TOMCKOBBINA 3alIpoc, HAXOAUTh
IyTH ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpPMAIMK Ha OCHOBE
UMEIONTNXCS 3HAHUN U TIOTIOJTHUTENbHBIX HCTOYHUKOB,;

MCITIOJIB30BaTh MPHU BBITIOJIHEHUH y4E€OHBIX 33JaHUil HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (pU3MYECKOro  COAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi HHGOPMAILIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJbKUX HCTOYHMKOB (PU3NYECKOrO COJEp KaHMs,
nyOJIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEeSATENIbHOCTH, MpPU 3TOM TPaMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar K3y4yaeMoro paszaena (U3HKM U CONPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTalueldl ¢ y4éToM OCOOCHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCTATHEIE COCTOARMA BEECTRa https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniriecias sHepris 4 1 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

1 ®dusuka — Hayka o npupoze. SBneHus 1
MIPUPOJIBI

2 Ou3nyecKue sIBICHUS 1
dusnuecKre BEIMYUHBI U UX U3MEPCHUE
Ypoxk-uccienosanue «3mepenue

4 TEeMIIepaTyphl MPU MOMOIIH KUIKOCTHOTO 1 1
TEpPMOMETPA U JaTUYMKA TEMIIEPATYPbI»

5 MeTtopl HayuyHOro no3Hanud. Onucanue 1 bubnnoreka [JOK
(U3MYECKUX SIBICHUN C TTOMOIIBIO MOAENe https://m.edsoo.ru/ff09f72a
Ypoxk-uccienopanue «IIpoBepka runoressr:

6 JATBHOCTh MOJIETA IMIApUKa, MYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE
BBICOTA ITYCKa
Crpoenue BeniectBa. ONBITHI,

7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 bubmmorexa [JOK

P P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBr>KeHHEe YacTHI BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI 11O
9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS 1 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHUSI BELLIECTBA

OcobenHocTi arperaTHbIX COCTOSTHUH BOJBI.

bu6mmoreka [IOK

11 O6006menue no pazaeny «llepBoHadanbHbIe httos://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU BEILIECTBA
12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 CKopocts. EAMHHLEL CKopoCTH https://m.edsogru/ff0a079c
14 Pacuer myTu u BpeMeHH IBUKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 HNueprus. Macca — Mepa HHEPTHOCTH T ngs?;lfn?:ciigr(ﬁmouo
16 IInoTHOCTH BemiecTBa. Pacuet Macchl u bubmuorexa [JOK
oObeMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHaf{ pabora «Ornpezenenue
TJIOTHOCTU TBEPJIOTO TeNay»
18 Pemenue 3agau mo teme «IImoTHOCTE bu6mmoreka [JOK
BEILIECTBA» https://m.edsoo.ru/ff0al123c
19 Cuna Kak XxapakTepuCcTHKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas paborta «3y4ueHue
20 3aBHCUMOCTH pacTskeHHs (1edopMariim)
MPYXUHBI OT MPUJIOKEHHOUN CHITBI»
21 SBnenue Tsarorenus. Cuia TSHKECTH
CBs13b MEX]ly CHIJION TSKECTH U Maccou
22 tena. Bec Tena. Pemenue 3aga4 o teme bubmoreia HOK
«CITA TOKECTIDY https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnuorexa [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

DU3nYecKUe XapaKTEPUCTUKHU TIAHET

https://m.edsoo.ru/ff0a1502

24 N3mepenue cui. Jlunamomerp bubmorexa LIOK
https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK

23 Bec rema. Henecomocts https://m.edso0.ru/ff0a1778

26 CnoxxeHue IByX CHJI, HAllpaBJIECHHBIX 10 bubnmoreka [JOK

OJIHOM npsiMOM. PaBHOAENCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3anay no teme

«PaBHOZIEVCTBYIOIIAS CUI»
28 Cuiia TpeHus U e€ Bubl. TpeHue B npupoze bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «/3yueHue
29 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHUS OT bubnnorexa [HOK
CWJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLINXCS TOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJICHCTBYIOIIEH CUIIbI
Pemenue 3anay mo Temam: «Bec Tenay,
31 «I'padmueckoe nzobpaxxkenue cuiny, «Cumbi, bubmmorexa LIOK
https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUID»
KonTponbHas pabota mo Temam:
39 «MexaHn4deckoe JBKeHuey, «Macca,
IJIOTHOCTBHY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cuimy, «CHib
33 JHasnenue. CriocoObl yMEHBIICHUS U bubnuorexa [JOK
YBEIUYEHHUS NaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue ra3a. 3aBHCUMOCTbD JIaBJICHUS Ta3a bu6nmoreka [JOK

oT 00bEMa, TeMIeparypbl

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 [lepenaya naBieHust TBEPABIMU TEJIaMHU, bubmumoreka [IOK
SJKUIKOCTSIMHU U razaMu. 3akoH Ilackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B KUJKOCTH U T'a3e, BBI3BAHHOE bubnunoreka [HOK
JIEACTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agaud no reme «/laBienue B bubmuorexa [JOK
JKUJIKOCTH U Tra3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
38 Coobmaiompecs cocynkl https://m.edsogru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMin U IPUYKHBL € bubnnorexa [HOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnmnorexa [JOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHue httos://m.e dsogru /f0a2b5a
43 N3mepenne armocdeproro napnenus. OnbIT bubnmnorexa [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(EPHOTO JaBJICHHS OT bubnmnoreka [JOK
BBICOTBI HaJl YpPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe gaBieHne bubnnoreka [JOK
Ha Pa3Iu4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo teme « ATmochepHoe
TTABIICHUE)
47 JleiicTBHE KUAKOCTU U Ta3a Ha TIOTPYKEHHOE bubnmnoreka [JOK
B HUX TeJ0. ApXMMeI0Ba CUiia https://m.edsoo.ru/ff0a3276
48 JlabopaTtopHas pabota «OnpeneneHue bubmuotexa [JOK

BBITAJIKUBAIOLLEH CHJIBI, JENCTBYIOLIEN HA

https://m.edsoo.ru/ff0a33fc
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TCJIO, IIOTPYKCHHOC B JKUJIKOCTb»

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBUCUMOCTH Beca Tella B

bu6mmoreka [IOK

49 BOJI€ OT 00bEMA MOTPYKEHHOH B KUAKOCTb 1 https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bu6mmoreka [IOK
>0 llnapattte Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota «KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
OIpeiesIeHue €€ rpy30I0bEMHOCTH
Pemenue 3amau o remam: «IlnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBienue bubmorexa LHOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEH U Ta30B»
53 KontponbHas padota nmo teme «/laBieHue
TBEPJbIX TEJ, )KUJIKOCTEU U ra30B»
bu6mmoreka [IOK
>4 Mexammeckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
% MoutgocTs. EQMHAIE MOIHOCTR https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccnenoBanue «Pacdyér MOIHOCTH, 1
pa3BUBaEMOM MIPHU MOIBEME O JIECTHULIE
57 [Ipocteie Mexanu3mel. Peryar. PaBHOBecue
CHJI Ha phluare
Pbruaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGopatopHnas pabora «};/Iccnpez[IZ)BaHHe 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3agau o Teme «Y cloBus bu6mmoreka [IOK

PaBHOBCCHUS pbIyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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KoaddutmenT monesnoro neicTpust

60 MexaHu3ma. Jlaboparopnas pabota 1 0.5
«3mepenue KII/] HakIOHHOM MIOCKOCTH
61 Pemenue 3agau nmo teme «Paborta, 1 bubmuorexa [JOK
MomHocTb, KIT/1» https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u 1 bubnnoreka [HOK
MOTEHIMAIbHAs YDHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu 1 bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
«IKCIIEpUMEHTAIILHOE ONPEICICHUE
64 U3MEHEHUS KHHETUUECKOU Y OTEHIIMAIbHON 1 1
SHEPTUHU MPHU CKATHIBAHUM TEJIA TI0
HAKJIOHHOM TJIOCKOCTH
65 KonTponbnas pabota o Teme «Paborta u 1 1
MOIIHOCTb. DHEPIUs»
PesepBHblit ypok. Pabora ¢ Tekctamu 1o bubnnoreka [JOK
66 1
TeMe «MexaHn4ecKoe IBUKEHHUE https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabora ¢ Tekctamu 1o
67 Teme «/laBneHue TBEPABIX TEN, )KUAKOCTEN U 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a4ffe
ra3oB»
68 PesepHblil ypok. Pabora ¢ TekcTamu 1o 1
Tteme «Pabota. MomHoOCTh. DHEprus»
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha 1
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
bubnmorexa LIOK
5 Kpucrannmueckue u amopdnsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHME U KallWJUISIPHOCTb. 1 bubnnorexa [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 brbmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBU>KEHHS YaCTHUII
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bu6muoreka [JOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10 Bune! ternonepenaun 1 B

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus «I[IpakTudeckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB bubmorexa LIOK
H https://m.edsoo.ru/ff0a65c0
1 MaTepUaJIOB B LEJISIX SHEProcOePeKeHH»
12 KonunuectBo TEIoThl. Y AeiibHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnmnoreka HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabora «ccnenoBanue
14 }IBJ'IeIfI/I}I TI::nJIO(I;)6MeHa IIPU CMEIIMBAHUT bubmmorexa [IOK
. . P https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiued BOIBI»
Pacuer xonmyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHMS TEJa U BBIAEISEMOr0 UM
MIPH OXJIAXKICHUU
16 Jlaboparopuas pabota «OnpenencHue bubnnorexa [JOK
YAEIbHOM TEIUIOEMKOCTH BEILIECTBAY https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y IeJbHas TEIJIOTa bubmmnoreka HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE
18 KPUCTALIMUECKUX TeNl. Y aenbHas TeIUIoTa bubmorexa HOK
p ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopnas pabota «Ornpezenenne bubnmnorexa [JOK
YAEIbHON TETUIOTHI TJIaBJIEHUS JIbIa https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHACHCAIHS. bubmuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora
21 napooOpazoBaHMs U KOHICHCALIUH. bu6muoreka [JOK

3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMOC(EepHOTO AaBICHUS

https://m.edsoo.ru/ff0a786¢
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22

BrnaxnocTs Bo3ayxa. Jlaboparopuas pabota
«OmpenereHrne OTHOCUTEIbHON BIAYKHOCTH
BO3/IyXa»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHne BIaKHOCTH
BO3/yXa

[TpuHIKIIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
[TapoBas TypOuHa. JIBuraTesib BHyTpEHHETO
cropaHus

KIIJI TenmoBoro aurarens. TemnaoBbie
JBUTATENIH U 3aIIUTa OKPYKAIOIIECH Cpe/ibl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U IIPEBPALLECHUS SHEPTUN
B TEILIOBBIX IpoLeccax

27

28

29

[ToaroroBka K KOHTPOJILHOM pabOTE MO TEME
«TenoBbie siBiIeHUs. MI3MeHenue
arperaTHeIX COCTOSIHUM BEIIECTBa»

KonTponbHas pabota o teme «TemnoBsie
sBieHus. MI3MeHeHue arperaTHbIX COCTOSIHHIMA
BEIIECTBAY

Onextpuzarus Ten. [[Ba pona
ANEKTPUUYECKUX 3apsI0B

bubnuoreka [{OK
https://m.edsoo.ru/ff0a83f2

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a86ae

30

31

32

VYpok-uccaenoBanue «IEKTpU3ALUS TEI
MHAYKIMEW U IPU COMPUKOCHOBEHUN
B3aumoaeicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

Onektprueckoe nose. HarpsxeHHOCTh
anekTpuyeckoro nosst. [IpuHnun
CYIEPIO3ULIMH IIEKTPUUECKUX MTOJIEN

bubnunorexa LIOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocuremn OJICKTPUYCCKUX 3apAd0B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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DneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnmnoreka HOK
COXPAHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
AJIEKTPUYECKUX 3apsia0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIIOBUS €r0

36 cymectBoBanus. Mcrounuku bubmmorexa [JOK

https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JEKTPUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienopanue «Jlericreue

38 AJIEKTPUUYECKOTO OISl Ha IPOBOTHUKH U 1
TTUDJICKTPUKI

39 DNEeKTPUUECKUN TOK B METAJUIAX, KUJKOCTSIX bubnnorexa [JOK
U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKkas 1elb U €€ COCTaBHbIE YaCTH

41 Cuna Toxka. JlabopatopHas pabora 05 bubnnorexa [JOK
«M3mepenune U peryimpoBaHuEe CUITBI TOKa» https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpsbkeHue. BonbTMerp.

42 JlaGopatopHnas pabora «M3mepenue u 0.5 bubmmorexa LIOK

https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HAMPSHKCHUS»

43 CornpoTuBieHHe MPOBOAHUKA. Y ACIBHOE bubnuotexa [JOK
CONIPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa «3aBUCUMOCTh

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuotexa [JOK
MPOBOJHUKA OT €T0 JIMHBI, TUIOIAIHA https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUSI U MaTepHalia

45 3aBUCHMOCTD CHJIBI TOKA OT HAIPSDKCHHS. bubnuotexa [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
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3axon OMa JJis yyacTKa Lenu

https://m.edsoo.ru/ff0aad4a

JlaboparopHas padora «lccnenoBanue
3aBUCHMOCTH CHJIbI TOKA, UJIYILLETO Yepe3

bub6nmoreka [IOK

46 pEe3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaMPsDKEHUS Ha PE3UCTOPE»

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS POBOIHUKOB
Jlaboparopnas pabota «I[IpoBepka npaBuia

48 CJIOKEHUS HAINPSKEHUN MTPU bubmmoreka [JOK
[IOCJIE/I0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
PE3UCTOPOBY
Jlabopatopnas pabora «IIpoBepka mpaBuia

49 TUTS CiJ'ILI I”)FOKa ipn HapaJIJI'I)eJIBII-)IOM ’ bubmmorexa [IOK

https://m.edsoo.ru/ff0aadle

COCTUHEHUH PE3UCTOPOB

50 Pemenue 3ai1a4y Ha npuMeHeHue 3akoHa OMa bubmuoteka [IOK
JUISL Pa3JIMYHOTO COEIMHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOITHOCTH AIEKTPUIECKOTO TOKA. bubnnorexa [JOK
3akoH Jlxoyna-Jlenua https://m.edsoo.ru/ff0ab124

59 Jlaboparopnast pabota «Ornpezenenne bubmuoreka [IOK
pabOThI U MOLITHOCTH 3JIEKTPHUECKOTO TOKa https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYECKUE IIENN U IOTPEOUTEITH

53 3neKTlg)quCKOI71 SHEPIHH B 61::)1Ty. Kopotkoe bubmmorexa LIOK

https://m.edsoo0.ru/ff0ab660

3aMBIKaHUC
[ToaroroBka Kk KOHTPOIBHOU paboTeE MO TeEMe

54 «DNEKTPUIECKHUE 3aps/bl. 3apsHKeHHBIC Tea bubnmnoreka [JOK
" UX B3auMoelcTBU. [locTOSHHBIHN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUMN TOK»

55 KonrtponbHast pabora no Teme bubmuoteka [IOK
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«DJIEeKTpUUECKHE 3aps/ibl. 3apsyKEHHbIE Tella
U UX B3aumoaencTBus. I10CTOSHHBIN
AIEKTPUICCKUIN TOK»

https://m.edsoo.ru/ff0abea8

56 ITocTossHHBIC MATHUTHI, UX B3aUMOJICHCTBIE
57 Ypok-uccnenopanue «M3yuenue nosen 1 bubmmoreka [JOK
MOCTOSIHHBIX MarHUTOBY https://m.edsoo.ru/ff0ac3d0
58 MarnurtHoe 1mojie. MarauTHoe 1oie 3eMiIn U bubnunorexa LIOK
€ro 3HaveHue I >KU3HU Ha 3eMie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarHuTHoe noJie
59 JJIEKTPUUECKOTO TOKAa MaruuTHOE 10J€e bubmorexa LOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHHUKE.
60 JlabopatopHas pabora «3yuenue neiicTBUs 0.5 Bubmiorexa OK
patop p i ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOTHUK C TOKOM))
DNeKTPOABUTATENh ITOCTOSTHHOTO TOKA.
Hcnonk3oBanue anekTpoaBuraTeneii B
N bubnuoreka [{OK
61 TEXHUYECKHUX YCTPOMUCTBAX U HA TPAHCIIOPTE.
https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas pabota «KoHCTpyrpoBaHue 1
n3ydeHue paboThl SJEKTPOABUTATEIIS
62 OmnpiTel Dapajnes. 3aKOH ANEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoOsl MOTydeHUs
63 AIIEKTPUUECKONW PHEPTUHU. DIIEKTPOCTAHIIUU
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [ToaroroBka K KOHTPOILHOM paboTe MO TEME
«INEKTPUIECKHE U MATHUTHBIC SIBJICHUS
65 KonrtponbHas pabora no Teme bu6muoreka [JOK

<<3J'ICKTpI/I‘-ICCKI/Ie U MarouTHBIC SABJICHU )

https://m.edsoo.ru/ff0acb14
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PesepHblil ypok. Pabora ¢ TekcTamu 1o Bu6muoteka [JOK
66 1

TeMe «TennoBble SIBICHUS https://m.edsoo.ru/ffOacc5e
67 PesepBHblil ypok. Pabora ¢ TekcTamu 1o 1 bubnuoreka [JOK

TeMe «I1oCTOAHHBIN 2IEKTPUYECKUNA TOK» https://m.edsoo.ru/ff0acdc6
68 PeseprHbIit ypok. PaGoTa ¢ TekcTamu mo 1

TeMe «MarHuTHbIE SIBJICHUS»

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 14.5
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
1 Mexanunueckoe JBrkeHue. MarepuanbHas 1
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmorexa [IOK
2 1
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIMHENHOE NBUKEHHE 1 bubnmorexa LHOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi 1 MTHOBEHHASI CKOPOCTh
5 [TpstmonMHEIHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSMOTUHEIHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1
CKOPOCTH
JIaGopartopnas padora «Onpenenenne
7 CKO peHmI{) TCJ‘I;) pu aBH0pc1<o €HHOM 1 1 bubmorexa [JOK
yerop pHp . yerop https://m.edsoo.ru/ff0adb18
JIBIDKCHHH 10 HAKJIOHHOM TJTOCKOCTH)»
8 Co0OoxHoe maaenue ten. Onertel [anunes 1
PaBHOMEpHOE ABMIYKEHUE TTO OKPYKHOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ};);(HeﬁHaﬂ u 1 bubmmorexa [TOK
P P ' https://m.edsoo.ru/ff0ae176
yII0Basi CKOPOCTH
10 LleHTpOCTpEeMUTENEHOE YCKOPEHHE
11 [Iepsrlii 3akoH HptoToHa. BexTop cuiibt bubnuorexa [IOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii IiaKOH Herotona. bubmumorexa [IOK
PaBHopelicTByOIIAsA c1ila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepro3unus cui ng;;j;f;aogﬁ/ff 026982
14 Pemienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnoreka [JOK
15 Cuna ynpyrocti. Jaon Tyka https://m.edsogru/fanecaZ
16 Pemenue 3anau no teme «Cuina yrnpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [HOK
18 Cuna Tpetis https://m.edsogru/fanf738
bubnnoreka [JOK
19 Pemenue 3ampay mo Teme «Cumna TpeHUs» httos://m.e dsogru /F0afa26
20 JlaGopatopHas pabota «OnpezneneHue bubnnorexka [JOK
Kod(UIIMEeHTa TPEHUS CKOIBKEHHS https://m.edsoo.ru/ff0af8be
21 Pemenne 3amau nmo teme «3axkous! HeroToHa. bu6mmoreka [JOK
Cwuita ynpyroctu. Cuia TpeHusD» https://m.edsoo.ru/ffOafb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaIEHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHnus «JIBuKeHHe TeX BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amakTukm»
24 Pemenne 3agau mo teme «Cuiia TSHKECTH U bu6mmorexa [IOK
3aKOH BCEMHUPHOTO TATOTEHUS https://m.edsoo.ru/ff0af5f8
25 [IepBas kocMHuuecKas CKOPOCTb. bubnuorexa [IOK



https://m.edsoo.ru/ff0ae612
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HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AoGcomoTHO TBEpAOE Teno. PaBHOBecue

bu6mmoreka [IOK

26
TBEPAOIO TENA C 3aKPEMIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalleHus
27 MowmenT cuibl. LlenTp TsbkecTn
28 Pemenue 3agau mo reme «MOMEHT CHJIBI. bubmuoreka [JOK
LleHTp TsHKECTHY https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
29 «MexaHnuecKoe TBUKECHHE bubmorexa HOK
. a ' https://m.edso0.ru/ff0b0408
BzaumopeiictBue Ten»
KonTponbhas pabota no Teme
30 «MexaHHYecKoe IBH)KCHHE bubmorexa HOK
. A ' https://m.edsoo.ru/ffob06ec
BzaumopeiictBue ten»
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUs UMITYyJIbca. YTIPYroe u bubmorexa HOK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3auMO/IeHCTBUE
Pemenue 3amau mo reme «3aKOH COXpaHEHUS bubnuotexa [JOK
32
MMITYJIbCA https://m.edsoo.ru/ff0b096¢c
33 Ypok-koH(pepenus «PeakTuBHOE ABMKCHUE
B IIPUPOJIC U TEXHUKE)»
bubmuorexa [JOK
34 M
CXAHUHECKas pAdOTa H MOHOCTE https://m.edsoo.ru/ff0b0a84
35 PaGota cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHas pabota «Ornpenenenue
36 paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM

JABMXKCHUU TCJIA 110 I“OpPI30HT3.J'IBHOﬁ



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IMOBCPXHOCTU»

Cas3b sHepruu u padoTsl. [loTeHnmanbHas

37
SHEPrus
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
38 "
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaGopaTopHas paborta «3y4ueHue 3akoHa bubnnoreka [HOK
COXpaHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KomnebaTenpbHOE IBHIKCHHE U €T0 bu6mmorexa [IOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnnoreka [JOK
konebanus. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 MaremaTrueckuii U TPy >XKHUHHBINA MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOA
44 KOJIeOaHUI OT )KECTKOCTH II WHEI 1 MacChI bubmmorexa LHOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHIECKHUX
KOJIeOaHUIX
JIaGoparopHas padora «Onpenenenne
46 qaCTopTH Hpne Ifo a Kone6al:mﬁ o WHHOTO bubmorexa [IOK
pHOA Py https://m.edsoo.ru/ffOblaec
MasiTHUKA
JlaGoparopHas padora «IIpoBepka
47 HCSaBI:dCHDI;OCTHpHC Hoja fonegaﬂnﬁ rpy3a bubmmorexa [TOK
pHroa pYy3d, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BosHbL. CBOMCTBA
48 MEXaHWYEeCKUX BOIH. [IpogonabHbIe U bubmmorexa LOK
- 1P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 VYpoxk-koHpepennus «MexaHu4ecKrne BOTHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

B TBEpAIOM Tene. CelicMrUeCcKue BOJIHbBI»

50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 VYpoxk-uccnenosanue «Habnronenue
3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOThI»
59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHbepeHus «YIIbTpa3ByK U bubnnoreka [HOK
uH(Pa3ByK B IPUPOJIC U TEXHUKE) https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
54 «3aKkoHbI coxpaHeHus. MexaHuuecKkue bubmmorexa LOK
P ' https://m.eds00.ru/ffob25f0
KoJIe0aHUs U BOJTHBI»
KonTpoapHas padoTa o Teme «3aKOHbI
55 coxpaHeHus. MexaHndeckue Kojiebanus u
BOJIHBD
ONEeKTPOMarHuTHOE MOoJe€. bubnuoreka [IOK
56
DNIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa NIEKTPOMArHUTHBIX BOJTH
VYpoxk-konpepennus «lllkana
58 AJIEKTPOMATrHUTHBIX BOJIH. Vcnonb3oBanue bubnnoreka [JOK
ANEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
CBSI3U»
VYpok-uccnenoBanue «M3ydueHne cBOMCTB
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO bubmmorexa [JOK
p https://m.edsoo.ru/ffOb2c6c
MOOWMIIBHOTO TenedhoHa»
60 Pemienue 3agau Ha onpeieIEeHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJIeKTpOMarHuTHasi Ipupoja CBeTa. bubmuotexa [JOK

CxopocTtb cBeTa. BoaHOBBIE CBOWCTBA CBETA

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. [Ipsmonunennoe

bubmuorexa [JOK

62 acrpoctpaHeHue cera. 3atmenus CoJHIa U
pactipoctp B https://m.eds00.ru/ff0b3658
Jlynb1
3aKoH OTpakeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKCHHUS bubmorexa LOK
P P https://m.edsoo.ru/ffob38ca
cBeTa
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS bubnunoreka [HOK
64
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonp30BaHKEe OTHOTO BHYTPEHHETO bubmmorexa LOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlabopaTtopHast pabora «HcciaenoBanue
66 3aBUCHUMOCTH YTJIa IPENOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MaJeHHs Ha TPaHuIle «BO3JIyX-
CTEKIION«
Ypoxk-koHpepennus «Vcrnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b)
bu6mmorexa [IOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffob3f2c
bu6mmoreka [IOK
69 [TocTpoeHue n300paxeHuii B TMH3aX
p p https://m.edsoo.ru/ffOb444a
JIaGopartopHas padora «Onpenenenne
70 dox EHOFE aCSTOSIHI/ISI u olr)m/IquKoﬁ CHJIBI bubmmorexa [OK
Y 1?, https://m.edsoo.ru/ff0b4206
coOuparoIIen THH3bDY
71 Ypoxk-koHpepeHnust «OnTruiecKue JINH30BbIC bubnmoreka [JOK
pUOOPHI» https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuyeckas cucreMa. 3peHue bubnuorexa [IOK
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Ypok-konpepenmus «Jledextsl 3penus. Kak

https://m.edsoo.ru/ff0b4684

73
COXPaHUTb 3PEHUEH
Paznoxenne 6enoro cBera B cieKTp. OIBITHI
74 Hororona. CioxxeHue CrieKTpalbHbBIX IIBETOB. bubmorexa [IOK
https://m.edsoo.ru/ff0cOf4c
Hucniepcus ceera
JlaGopaTtopHas pabota «OIBITHI 11O
75 Pa3IOKEHHIO OCJIOr0 CBETA B CIIEKTP U bubmuorexa [JOK
BOCIIPUATHIO LIBETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHUH Yepe3 [IBETOBbIC (DUIBTPBI»
Ypok-npaktukym «BoiaHOBBIE CBOWCTBA
76 CBeTa: JucIiepcus, uHTephepeHIus 1
TG PAKITUS)
77 OmnsiTel Pezepdopaa u rmianerapuas Mojiemb bubnuorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atroma bopa
79 HcmyckaHnue U MOIIONICHUE CBETA aTOMOM. bubnnorexka [JOK
KBantsl. JIuneiuaTeie criekTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukym «HabmroneHue cekTpoB bubnuotexa [JOK
UCITYCKaHHUS» https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmorexa LHOK
https://m.edsoo0.ru/ff0c1672
82 Ctpoenue atomHoro sipa. Hyknonnast bubnmoreka [JOK
MOJIEJIb https://m.edsoo.ru/ff0cl18ac
bubmuorexa [JOK
83 PangnoaktuBHBIE IpeBparieHus. M30Torsr httos://m.edsoo.ru/ffoclald
84 Pemenne 3amau nmo treme: «PagmoakTUBHBIE bu6nmoreka [JOK

MIPEBPALICHUS»

https://m.edsoo.ru/ffOclb4a
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85

[Iepuon nonypacnana

86 Ypok-koHpepeHnius «PaanoakTHBHbBIC bubnnoreka [HOK
W3JIyYEHHUS B IIPUPOJAE, MEAULIMHE, TEXHUKE) https://m.edsoo.ru/ff0c2126

87 SnepHble peakuny. 3aKOHbI COXPAHEHUS bubnmoreka [JOK
3apsAI0BOTO U MAaCCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58

88 OHeprus cBA3M aTOMHBIX siiep. CBs3b MacChl bubmumorexa [IOK
Y SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau o teme «AnepHeie
peaKIum»

90 Peakuuu cuHTE3a M JETCHUS AED. bu6mmorexa [IOK
Nctounuku sueprun CosHila v 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenuus «SnepHas sHepreTuKa.

91 JleficTBHS paquOAKTUBHBIX U3JIy4E€HUN Ha
JKUBBIE OPTaHU3MbI»

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

92 «INEKTPOMArHUTHOE TIOJIE. bubnunoreka [JOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUSI
KonTponbHas pabota mo Teme

93 «INEKTPOMArHUTHOE TIOJIE.

DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE
SIBIICHHSI

04 [ToBTOpenue, 0606menHue. JlabopatopHbie bubnmoreka [JOK
paboTsl o Kypcy «B3aumopeiicTBue Tem» https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600meHNE. Permenune

95 pacyeTHBIX U KaYECTBEHHBIX 3a/a4 10 TEME bubmmorexa [OK

https://m.edsoo0.ru/ff0c2572
«TemnoBbie poLIECChI»
96 [ToBTOpeHue, 00600menue. Pemenue bubmmoreka [JOK



https://m.edsoo.ru/ff0c2126
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pacyEeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME
«KII/ TennoBbIX ABUTATEICH

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600mmenue. Pemenne

bu6mmoreka [IOK
97 pacUETHBIX U KQUECTBEHHBIX 3aa4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
«KII[I 351eKTpOYyCTaHOBOK»

08 [ToBTOpenue, 0600meHNe. JlabopaTopHbIe 1 1 bubmuorexa [JOK
paboThl o Kypcy «CBETOBBIE SIBJICHUS» https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606meHue. Pabora ¢

99 TEKCTaMHM 10 TeMe «3aKOHbI COXpPAHEHUS B 1 bubmorexa LHOK

p https://m.edsoo.ru/ff0c2d6a
MEXaHUKE»

100 [ToBTropenue, 0600menue. Padora ¢ 1 bubmmoreka [IOK
TekcTamu 110 TeMe «KosaeOaHus U BOJIHBI» https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHNe. PaboTa ¢ 1 bubnnoreka [JOK
TeKCcTaMH 110 TeMe «CBETOBBIC SIBIICHUS) https://m.edsoo.ru/ff0c3044
[ToBTOopenue, o6o0mmenue. Padora ¢

102 TeKcTamMu 1o TeMe «KBaHTOBas U siAepHast 1
buzukar»

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
0TBETCTBEHHOCTHIO «[IPODAY»; AkuronepHoe obmectBo «M3aarenscTBo
«IIpocBemenue»

» ®usuka, § xknace/ [epsimkun A.B., OG11ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «J[PODAY; AxuinonepHoe obiiectBo «3naTenbcTBO
«IIpocsemienue»

» dusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O61iecTBo ¢ orpaHiYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe o0miecTBo «M3aaTenbcTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISA
» dusuka. 8 knacc. Meroaumdeckoe rmocodue kK yueonuky Ilepoeimkuna A.B.
» dusuka. 7 knacc. Meroaudeckoe mocodbue Kk yaeonuky Ilepoimknuna A.B.

» dusuka. 9 knacc. Meroaudeckoe nocodue kK yueonuky Ilepoimkuna A.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://lesson.edu.ru
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