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MOACHUTEJIbHAS 3AININCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE IOJOKEHUW M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABIECHHBIX B
dI'OC 00O, a Taxxke ¢ yuérom (deaepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[Iporpamma 10 (Qu3uke Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJOXEHUA M TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yueroM (eaepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
KOHLEMUHU MpenoiaBanus yueoHoro npeamera « Dusukay.

CopepxaHue mnporpaMMbl IO (HU3MKE HAOpaBIeHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIMI0 H3yYCHHS
bu3MKM Ha NEITeNbHOCTHOW OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXHOCTH y4yeOHoro mpeamera B peanusauuud tpedoBanuiit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METalPEAMETHBIM pe3yJibTaTaM 00yUYEHUsI, a TAKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMsl.

[Iporpamma o (u3uKe ycTaHaBIMBAET paclpeesieHre YueOHOro MaTeprana
o rojaM o0ydeHus (Mo Kjaccam), mpejyiaraeT MpPUMEPHYI0 MOCIIEI0BaTEIbHOCTh
W3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACpKaHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00YyHArOITNXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAMYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboYell MporpaMMbl O YYEOHOMY IIPEIMETY.

du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIs1 €CTECTBEHHOHAYYHBIX YIeOHBIX
MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUH, W3yYyaeMbIX XUMHEH, Ouosoruedt, acrpoHomued u ¢GU3UIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYyYHYI) KapTUHY MU,
MPENIOCTaBIsIeT HamOoJee SCHbIE OOpas3Ibl TMPUMEHEHHS HAy4YHOTO MeEToja
MO3HAHUSA, TO €CTh CIIOC00A MOTYYEHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Opnna w3 raaBHBIX 3a7a4 (PU3NYECKOro 0O0pa30BaHMS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
WHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenue ¢Qusukun Ha 0a30BOM YpOBHE TMPEIIONIaracT OBJIAJCHHE
CICAYIOIIMMH KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSICHATH SIBJICHUS,

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;



HHTCPIIPCTUPOBATL HAHHBIC KM HMCIIOJIB30BATh HAYYHBIC JOKA3aTCJILCTBA
I TIOJIYYCHHA BBIBOIOBY.

enn wusyueHuss (PuU3NKK HAa YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS
ONpeJeNeHbl B KOHUENUMU MpernojaBaHus ydyeOHoro mnpeamera «®Du3nka» B
oOpa3oBarelbHBIX oOpranu3anusx Poccuiickoit ®eneparnuu, peanu3yronmx
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOTPAMMBI.

enun uzydyenust pu3nKu:

NpuOOpEeTeHNE HWHTEpeca W CTPEMJICHUS OOydJaromuxcsi K HaydIHOMY
M3YUYCHHIO TPUPOJBI, Pa3BUTHE HMX HMHTCIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJ€ TTO3HAHUSA B (hOPMHPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMupOBaHHE HAYYHOI'O MHPOBO33PCHHS KaK pe3yjbTara H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHUNA O PO (U3UKU JJIS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TIPEACTAaBICHHMM O  BO3MOXHBIX  cdepax  Oymymiei
po(eCcCHOHAILHON ESITEIbHOCTH, CBA3aHHONW ¢ (DM3UKOM, TOJTOTOBKA K
JTanbHEHIIeMy 00YYSHHUIO B 3TOM HalpaBIICHUH.

JlocTHKEHHME 3TUX IIeJIeld MPOorpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
o01iero o0pa3oBaHus 0OECTICYMBAETCS PEIICHUEM CISAYIOIMNX 3a/1a4:

npuoOpeTeHne 3HaHWK O JUCKPETHOM CTPOCHHMU  BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

MpUOOpPETeHNE YMEHUN OMUCHIBATH U OOBSACHATHh (DU3MYECKUE SBICHUS C
UCTIOJIb30BAaHUEM TTOTYUCHHBIX 3HAHMIA,

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pacYEeTHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3IIecKux MOJIeTIeH, TBOPYECKHUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HAOIIOIATh PUPOIHBIC SBIICHUS W BBIIOIHSITH OIBITHI,
nabopaTtopHble pabOTBl W AKCIEPUMEHTAJbHbIE HCCIEIOBAHUS C
WCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TPUEMOB pabOTHl ¢ WHMOpMaIuel PU3NIECKOro CoIepKaHus,
BKJTtOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHUSX (PU3UKH, aHATTU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CcO chepaMu TPoPECCUOHATILHON JIESITENIbHOCTH, CBSI3aHHBIMU
C (uU3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTHKCHHSIX (PU3MUECKON HAYKH.



OO01mee Yncno 4acoB, peKOMEHIOBAHHBIX I U3y4YeHHs (DU3UKHU Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlen0), B 8 kiacce — 68
gacoB (2 yaca B Heaemwo), B 9 kmacce — 102 uyaca (3 waca B HEHIEI).

[Ipennaraemslii B mporpaMmMe no (U3MKe MnepedyeHb JadopaTopHbIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHATENIbHBIM, YYUTENb JETaeT BHIOOP NpU MPOBEACHUU
7abopaToOpHBIX PabOT M OMBITOB C YYE€TOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, CucKa IKCIEPUMEHTAIBHBIX 3aJlaHUl, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 1Mo (pU3UKE.



COJAEPKXAHUE OBYUYEHUA

7 KIIACC
Du3nKa U €€ poJib B NIO3HAHMM OKPYKAKOLIEr0 MUPA.

@usnka — Hayka o mpupone. SBieHuss npupoisl. PuU3NUECKUE SBICHHUS:
MEXAHUYECKUE, TEIUIOBBIE, JJIICKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Dusznyeckue
npubopsl. [lorpenmHocTs u3Mepernii MexryHapoHasi CuCTeMa €NHHUII,

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKH HW3Yy4alOoT IPUPOLIY.
EcrecTBeHHOHAy4HBI METOJI TMO3HAHUA: HAOJIIOACHUE, MOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmogaemoro sieieHus. Onucanue GU3NUEeCKUX SBJICHUM C TTIOMOIIBIO MOJIeTIei

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SBJICHUS.
2. Dusuyeckue MpUOOPHI M MPOLETypa MPIMBIX U3MEPEHU aHAJIOTOBBIM H
U (POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHune 1EHbI ICTCHUS IIKAIbl U3MEPUTEIHLHOTO TTPHdOpa.

2. HM3mepeHue pacCTOSAHUM.

3. Hsmepenue oO0béMa XHIKOCTH U TBEPIOTO TEa.

4. OmnpeneneHue pa3MepoB MajbIX TEl.

5. M3Mepenue Temmneparypbl MpPU MOMOIIM KUJIKOCTHOIO TEPMOMETpa M

JlaTYuKa TEMIIEpaTypBbl.
6. IIpoBeneHue uccienoBaHUs MO MPOBEPKE TMIIOTE3bl: JANbHOCTH IMOJETA
apuka, MymeHHOr0 FOpU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIlle BhICOTA
Iy CKa.
IlepBoHaYabHbIEC CBEACHUA 0 CTPOCHUM BelleCcTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pasMepbl. OMNbITHI,
JIOKAQ3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEILIECTBRA.

JBmxeHne uactui BemecTBa. CBs3b CKOPOCTH JBWKEHUS YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEILECTBA: IPUTSKEHNUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(KpucTayuIM4ecKux) Ted. B3auMOCBsI3b MEXJy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabGmrogeHne OpOyHOBCKOTO JIBH>KEHHS.

2. HaGmonenue nuddysum.



3. HabGmionenune ~ siBmeHuid,  OOBSACHAIOMIMXCA  MPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. OueHka JuameTpa aroMa METOAOM pAloB (C  MCHOJb30BaHUEM

dboTorpaduii).

2. OmnbITHI 10 HAOIIOACHHUIO TEIUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

JIBH:KeHMEe M B3aMMOAeiiCTBUE TeJl.

Mexannueckoe nBHKEHME. PaBHOMEpHOE M HEPaBHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHsisi CKOpOCTh NMPU HEPABHOMEPHOM JBWXKEHUU. Pacyer mytu u
BPEMEHHU JIBUKECHMUS.

SBnenue wHepHuu. 3aKOH HWHEpUUH. B3auMOJIENCTBHE TEN Kak NPUYMHA
U3MEHEHHsI CKOPOCTM JBMXKEHUs Tel. Macca Kak Mepa HHEpPTHOCTH Tera.
[InoTHOCTH BemiecTBa. CBSI3p IUIOTHOCTA C KOJWYECTBOM MOJIEKYJN B €IMHHUIE
0o0BEMa BEIECTBA.

Cwita Kak XapakTepucTrKa B3aumMoaeucTBus Tenl. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO IMHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. Chila TSHKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocts. Crioxkenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuia TpeHuUs.
TpeHue CKOIbKEHNs U TPEHUE NOKOs. TpeHue B Mpupoe U TEXHUKE.

Hemoncmpayuu.

Hab6mronenne MexaHnueckoro JIBUKEHUS TeTa.
N3mepenne cKopocTy NPSMOJINHEUHOTO IBUKEHUS.
HaGnronenue siBjeHUs] UHEPLIMH.

CpaBHEHHE Macc MO B3aUMOJIEUCTBUIO TEIL.
CrnoxxeHue cuJjl, HalpaBJICHHbBIX 110 OJHON MPSIMOM.

Jlabopamopnsie pabomuel u onvimol.

1. OmpeneneHne CKOPOCTH PaBHOMEPHOIO JBMKEHUs (IIapuKa B JKHUIKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK J1ajiee).

2. OmpeneneHue CpeIHEH CKOPOCTU CKOJNBXKEHHs OpycKa WM IIapuKa I0
HAKJIOHHOU TIJIOCKOCTH.

1
2
3
4. HabnroneHne n3MEHEHUs! CKOPOCTHU MPU B3aUMOJEHCTBUU TE.
5
6.

OnpeneneHue MIOTHOCTH TBEPIOTO Tea.
4. OmbITBI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTshKeHHUs (nedopMariym)
MPYKUHBI OT MPUIIOKECHHOMN CHUJIBI.
5. OmnbITHI, IEMOHCTPUPYIOUIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBXKEHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEM.
JaBjeHne TBEPAbIX TeJl, JKUAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBIIICHUS U yBEIUYCHUS JaBieHUs. /[aBnenue rasa.
3aBUCMMOCTh JaBJEHUS raza oT oObema, Temmeparypbl. l[lepenaua maBneHwus
TBEPJIBIMU TEJIAMH, XUJIKOCTAMU U ra3amu. 3akoH I[lackans. [lHeBMaTtuueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOuHBI. ['mapocratnueckuit
napajokc. Coobmatomuecs cocyibl. ['unpaBinueckue MEXaHU3MBbl.

Atmocdepa 3emun u atmMocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHON oOonouku 3emiu. OnbeiT Toppuuennu. M3mepenuwe armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115t u3MepeHus: aTMOCHEPHOTO JTaBICHUS.

[elicTBue KUAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX TeJ0. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya naBiaeHUS )KUJKOCTBIO U FA30M.

Coobmaromyecst CoCyIbl.

['mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH
TeJa U IJIOTHOCTU KUIAKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BHITCCHEHHOMW JKHJIKOCTH.

8. YcCIOBHE IJIaBaHUS TeJl: TUIaBAaHHUE WM MOTPYKEHHUE TEl B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEMN TENa U JKUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPyKEHHOMU B
JKUJIKOCTh YaCTH TeJa.

2. OmpeneneHne  BBITAJIKHABAIOWIEW CHIIBI, JCHCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKHUBAIOLIEH CHUJIBI,
JEUCTBYIOIIEH Ha TeJlI0 B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH JKUJIKOCTH.

5. KoncTtpyupoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
onpeneneHne e€ rpy30noabEMHOCTH.

PaGora u MOIIHOCTB. JHEpPrus.

Mexanundeckast padota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. lIpumeHeHMe npaBWiIa paBHOBECHs] pblyara K OJIOKY.

o Uk~ w N
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«3omotoe mpaBwio» MexaHukd. KosdduuumeHnt monesHoro aeictBus (naiee —
KII/I) npocthix MexaHnu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass odHeprus. KuHeTmyeckas M NOTEHUMAJIbHAs DJHEPIUs.
[IpeBpaleHre OTHOTO BH1a MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1. Omnpenenenue pabOTHl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHHH Tela

110 TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccnenoBaHue ycllOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJI HaKIOHHOM IIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON SHEPIHUH.
8 KIIACC

TemoBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUH CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyJd. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKOW TEOPHH.

Monenu TBEPHOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB I'a30B, KUJIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUHW MOJIEKYJIPHO-KUHETUYECKOW TEOPUMU.
CmaunBaHue U KalWUISIpHBIE siBJICHUsI. TemIoBOe paclIupeHue U CxKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEILIOBOI'O JIBHXKEHUS
yactull. BHyTpenHss sHeprus. CrnocoObl H3MEHEHUSI BHYTPEHHEW SHEPIHH:
Terionepeaaya u COBEPILICHUE paboThI. Buasr TEIUIONEepeaauu:
TEIIONPOBOHOCTD, KOHBEKIIUS, U3JIyUYEHHE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHHUE TemioBoro Oananca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJAEJNbHAs TEMJIOTa IUJIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenue. Kumenme. YiaempHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATYpPhl KHUIIEHHUS OT aTMOC(HEpPHOTro
JIaBJICHMUSI.

BnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpununer pabotel TeroBbix nBurateneit KIIJ TemmoBoro aBuratesns.
TennoBple IBUTATENH U 3aLUTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHHUS U TPEBPAICHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabGmrogenune OpOyHOBCKOTO JIBHXKCHHS.
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10.
11.
12.
13.

Habmonenne nuddysun.

HabGmronenne siBieHnit cMaurBaHUsI ¥ KAWL PHBIX SIBJICHUH.
HaGmroienre TemioBoro pacimpeHus Tel.

N3meHeHnne naBieHus rasa Mpu M3MEHEHHH OObEMa M HAarpeBaHUM WU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bubl Tenonepenaym.

OxJaxieHue Npyu COBEPIICHUH padOTBHI.

HarpeBanwne npu coBepieHrr paboThl BHSITHUMH CHIIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmaronenne kuneHus.

HaOnroienre mocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mopaenu TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMbITE O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OnbITHI 1O BRIPANIMBAHUIO KPUCTAILUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel IO HAOIIOJACHUIO TEIJIOBOTO PACIIMPECHHS Ta30B, KUIKOCTEH WU
TBEPABIX TEIL.

OrnpeneneHue JaBieHUs BO3yXa B OaJJTIOHE HITTPUILA.

OnbITB, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABIEHUS BO3AyXa OT €ro
00béMa M HAarpeBaHUS WIIN OXJIAXKICHHS.

[TpoBepka runmoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TEMIIEpaTyphI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
TeruIonepeaayy U paboThl BHCITHUX CHJI.

UccnenoBanne siBIEHUS TEIUIOOOMEHA IPU CMEIIUBAHWUU XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenue  KOMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEII0O00OMEHE C HarpeThiM METAJINYECKUM LUIUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Ornpenenenue yaeabHOM TEIIOTHI IUIABACHUS JIbJA.

DJIeKTPUYeCKHe U MATHUTHBIE SIBJICHUS.

OnekTpu3auus Ten. /[Ba poma aneKTpuyecKux 3apsiaoB. B3anmmoneinicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh anekTpuueckoro mnoiis. IIpuHuun
CYHEPHO3UIIUU IEKTPUUECKUX TT0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsii.
Crpoenne aroma. IIpoBOOHMKM W  AWDJIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS OSJIEKTPUUYECKOTIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSAX M raszax.

Onektpuueckass uenb. Cuna  Toka.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBieHne NPOBOJHUKA. Y IENBHOE CONPOTHUBICHUE BemecTBa. 3akoH Oma
i ydactka nenu. [locienoBarenbHOE M mapalieIbHOE  COSAMHEHHE
MIPOBOJAHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jhxoymns—Jlenna.
DneKkTpudecKue enu U NOTPEOUTENH NEKTpUUecKoil sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarautHoe nosie 3eMJIM ¥ €r0 3Ha4Y€HHE IS )KU3HHU Ha 3eMIIE.
Omeir  Opcrena. MarHutHoe 1OnE€  DJIEKTPUYECKOTO ToKa. lIpumenenwme
AJIIEKTPOMArHUTOB B TEXHUKE. [|eHCTBUE MarHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.
DNEeKTpOJBUraTelib MOCTOSIHHOTO TOKa. VcHosib30BaHHWE AIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanesd. fABnenne snekrpoMarHuTHOM MHAYKIuU. [IpaBuno Jlenna.
DneKTporeHepaTop. Cnoco0Obl MOJYy4YEeHUS AIEKTPUYECKOUN SHEPIUH.
DNEKTPOCTAHIIMK HA BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpU3anus Tel.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIEeKTpOCTaTUIECKast HHIYKIUSI.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3apsI0B.
[TpOoBOIHUKH U JTUDIICKTPUKH.
MopennpoBaHue CUIOBBIX JTUHUN SJIEKTPUUECKOTO TOJIS.
HcTouyHMKHM TOCTOSIHHOTO TOKA.
JIericTBUSA DNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30BBbIi1 pa3ps.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTprUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. PeocTtar n marazuH CONpOTUBIICHUN.
. B3anumoseiicTBrue MOCTOSTHHBIX MarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS MMOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoO€ 1oJe TOKa. DIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIIeKTPOABUTATENh TOCTOSSHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMAarHUTHON UHIYKIIMH.

Omnbrter @apajes.

3aBUCUMOCTh HAIPABJIICHUS WHAYKIHOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBECHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o u k~ow

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHUIO JNEKTPU3ALMU TEN HWHAYKIHEH U TpH
COIPUKOCHOBEHHUHU.

WccnenoBanre AEUCTBUS SJIEKTPUUYECKOTO IO HA MPOBOJHHUKU U
TVDIIEKTPHUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOMN 1IENH MOCTOSHHOTO TOKaA.
W3mepenue u peryJiupoBaHHUe CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pe3UcTop, OT
COIIPOTUBIICHUS PE3UCTOPA U HAMPSIKEHHS Ha PE3UCTOPE.

OnBITHI, J€MOHCTPUPYIOIINE 3aBHCUMOCTb AIIEKTPUUECKOTO
COMPOTHUBJICHUSI MPOBOAHUKA OT €ro JJIMHBI, IUIOMAId TOMEePEeYHOro
CEUEHMs U MaTepuara.

[IpoBepka mpaBmiIa CIOXKEHUA HANPSOHKEHUH TPU TOCIEI0BATEILHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A CWIbI TOKa MPU NapaJICIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI 3AEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBbIIEISEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIIOYKy, OT
HaIpsKEHMS Ha HEW.

Onpenenenue KII/[ narpeBaTesi.

HccnenoBanrie MarHUTHOTO B3aUMOJICUCTBHS TTIOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHWUTHOTO TIOJII  ITOCTOSIHHBIX ~MAarHMTOB TP HX
OOBEMHEHUY U Pa3/IeJICHUN.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI  B3aUMOJIECHCTBHS
KAaTyIIKU C TOKOM M MarHuTa OT CWJIbl TOKa M HAllpaBJICHHS TOKAa B
KaTyIIKe.

18. MI3yueHue AeiCTBUS MAarHUTHOTO TOJISL HA MPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. 3mepenue KII] anekTpoiBUraTeIbHOM YCTaHOBKH.

21. OnbITBI IO  HMCCHEAOBAHUIO SBJIEHUSI SJICKTPOMATrHUTHOM HMHIYKIUU:
WCCIIEIOBAHUE W3MEHEHUW 3HAYEHUS] W HAIMPABJICHUS HWHAYKIHOHHOTO

TOKaA.
9 KUIACC

Mexanuyeckue siBJIeHHU.

Mexannueckoe ABWKeHHE. MarepuanbHasg Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JBWXKEHHsA. PaBHOMEpHOE NpPAMOJIMHENHOE
nBwxeHue. HepaBHoMmepHoe npsimosnMHeNnHOe ABHKeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosinHelHOe JBukeHue. CB0OOJHOE
nagenue. OnbiTel ['anuies.

PaBHOMEpHOE ABMXKEHHUE IO OKPYKHOCTH. Ilepron m yvacrora oOpamieHus.
JluneriHas v yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTENIbHOE YCKOPEHHUE.

ITepsblii 3ak0oH HptoToHa. Bropoit 3akon HetoToHa. Tpernit 3akoH HeroToHa.
ITpuHIMII CYyNIEpIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHs CKOJIbKEHHUS, CHIIa
TPEHUs IOKOs, IPYTUe BUbI TPEHUS.

Cuna TsSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpEHHE CBOOOJHOIO
najgeHus. J[Bwxenue mianer Bokpyr Connua. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMocCTh 1 nieperpysKu.

PaBHOBecue marepuanbHON TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETVIEHHOM OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynbee Tena. M3menenune mmmynbsca. Mnynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJbca. PeakTuBHOE IBHKEHNE.

Mexanudeckass pabora ¥ MONIHOCTh. PaboTa cuil TSDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEpTruu U padoThl. [loTeHIManbHas SHeprus Tena, MOJAHITOrO Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPTrUs CxaToM NpykuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW AHEPruu. 3aKOH COXPAHEHMS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHUYeCKOro ABMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEI

OTCYETA.
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8.
9.

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

CpaBHeHUE TyTel W TPAEKTOPUN ABUKEHUS OJHOTO M TOTrO KE Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepeHne cKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanre Npu3HaKkOB PaBHOYCKOPEHHOIO IBUKEHUS.

HalOnronenue 1BM>KEeHHs Tela IO OKPYKHOCTH.

Hab6mronenne MexaHn4ecKuX sSIBIICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Temexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTh YCKOPEHUS TeJla OT MAcChl TeJla U JIEWCTBYIOLIEH HA HETO
CUJIBL.

HabGnronenue paBeHcTBa CUII IPU B3aUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

Ilepenaua umirysbca npu B3aUMOJICHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOICHCTBUH TEII.

CoxpaHeHre UMITYJIbCa PU HEYNIPYTOM B3aHUMOJIEVCTBUH.

CoxpaHeHue UMITyJIbCca NPy a0COIIOTHO YIPYIOM B3aUMOJCHCTBUU.
HabOnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKOM YHEPrUuu PpHU CBOOOHOM TaJICHUU.
CoxpaHeHre MEXaHUYECKON SHEPIUU NIPU ABMKEHHUH TeEJIA MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JalbHEWUIIEr0 paBHOMEPHOTO
JIBIDKCHUS IIapUKA UIIH TETIEHKKH.

OrnpeneneHue CpelHel CKOPOCTU CKOJBXKEHUSI OpycKa WM JIBUXKEHUS
[IapyKa 1Mo HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla MPU PAaBHOYCKOPEHHOM JBUXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HavaJbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIKEHUU O€3
HayaJbHON CKOPOCTH ITyTH OTHOCSTCA KakK psJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MTPOMEXKYTKH BPEMEHU OJIMHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CHUJIBI TPEHUSA CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodpduieHTa TpeHUsT CKOJIbKECHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)XKCHHUH Tela
M0 TOPU30HTAIILHON MTOBEPXHOCTH.



10. Ompeenienne  pabOTHl  CWJIBI  YIIPYTOCTH TIPH  TOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.
11. I3ydeHune 3aKkoHa COXpaHEHUS YJHEPTHUH.
MexaHnn4veckue KoJ1e0aHUs U BOJIHbI.

Konebarensnoe aemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUid: TIEpUOI,
4acToTa, aMIUIUTyAa. MareMaTU4eCcKUil U NMpyKUHHBIA MasTHUKU. [IpeBpaiienue
SHEPrUU MPH KOJIeOATETHLHOM JIBUKEHUU.

3aryxatomue  koneOaHus.  BwiHyxkzaeHHble — KojeOanus.  Pe3oHaHc.
Mexanuyeckue BoJIHBL. (CBOMCTBAa MeXaHMYEeCKMX BOJH. IlpomosibHblE U
nonepeyHble BOJIHBL. JInMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPaHEHMUS.
Mexanunyeckue BOJIHbI B TBEPIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne koseO0aHMil TeN MO JEWCTBUEM CHIIBI TSIOKECTH U CHIIBI
YIIPYTOCTH.

HabGmronenue konebanuii Tpy3a Ha HUTH U Ha TPy KUHE.
HaGmronenue BRIHY X ICHHBIX KOJI€OaHUI U pe30HAHCA.
PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTUYECKHI pe30HaHC.
JIaﬁopamopubte pabomul u onvimeol.
1. OmpeneneHue 4YacTOThl M MEpUoJa KoJeOaHWW MaTeMaTHYECKOro
MAsITHUKA.

2. Ompenenenne 4acTOTHI U IEPHOJIa KoeOaHUi MPY>KUHHOTO MasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJI€OAHUN MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU MEPHUOJIa KOJIEOaHUN MPYKUHHOTO MasSTHUKA

OT Macchl Irpysa.
5. IIpoBepka HE3aBUCHUMOCTH TepHoJia KoieOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoja  KoJeOaHHid
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MaJeHUSI.
JIEKTPOMATHUTHOE 110JI¢ U JJIEKTPOMATHUTHbIE BOJIHBI.

DIEKTPOMArHUTHOE  MOJIE.  ODJNEKTpOMarHuTHele  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana 3neKTpoMarHuUTHBIX BOJIH. lcmonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnekTpoMarHutHas npupoaa cera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI MOOMJIBHOTO

TenedoHa.
CaeToBbIe SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — ceera.  IIpsAmosmHerHOe
pacrnpoctpanenue cBera. 3atmenus CoisHua u JIynsl. Otpaxenue cBera. 1lnockoe
3epKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH mperaomyieHUs cBera. llonHOe BHyTpeHHee
OTpakeHHe cBeTa. VIcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKHX CBETOBOIAX.

Jlunza. Xonx onyueir B JnuH3e. OnTuyeckass cucrtema (Qortoamnmapara,
MHUKPOCKONIa M Tejeckoma. ['ya3 kak onTudeckass cucrema. Bin3opykocTs H
JAJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. Cnoxkenue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHEWHOE pacpOCTPaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenne n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cpera.

OnTryecKkuil CBETOBO/I.

Xop nyuei B coOuparoniei JInH3e.

XOJ Iy4yer B pacCEeMBAIOIIEH JINH3E.

[Tomydyenune n300paxeHu C TOMOIIBIO JTMH3.

[Tpuniun aevictBus ¢oToarnmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mojensb ria3za.

11. Paznoxxenue 6enoro cBera B CEeKTp.

12. [lomy4yenune 6emoro cBeTa MpH CI0KEHUH CBETa PA3HBIX IIBETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yTJIa OTPAXKEHHSI CBETOBOTO Jiydya OT yrIJja
naJIeHuUs.

2. M3yueHue xapakTEPUCTUK N300paKEHU MIPEAMETA B TUIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jyda OT yria
MaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIIO».
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4. TlomydeHue N300paKEHHI ¢ TOMOIIBIO COOUPAIOIIEH JTMH3BI.
Omnpenenenue (HOKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cOOMparomei
JIVH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEIOr0 CBETA B CHEKTP.

7. OmBITBI O BOCIPHUSTHIO LBETA MPEAMETOB MPHU MX HAOIIOJACHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

KBanToBbI€e siBJICHHS.

Omneitel Pe3epdpopna v mianerapHas Mozenb atoma. Mogenbs atoma bopa.
Hcnyckanue u noranonieHue ceera atoMmoM. KBaHTel. JInHeH4YaTsie CIEKTPBHI.

PanunoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHusi. CTpoeHre aTOMHOIO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaanoaxTtuBHbIE
npespamenns. [lepron momypacmnasga aTOMHBIX SAED.

AnepHble peaknuu. 3aKOHbl COXPAHEHUs 3apsA0BOr0O MU MacCOBOTO YHCEI.
OHeprus CBsi3M aTOMHBIX sifep. CBs3b Macchl M >HeEpruu. Peakuuu cuHTE3a H
nenenus saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnas sHepreruka. JeWCTBHA pPagMOAKTUBHBIX H3JIYYEHUNM HA JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3IIyYEHUS U MOTJIOLEHHUS.

2. CrHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoaOpoa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Perucrpanus n3nydeHHs1 NpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnuie pabomel u onvimol.

1. HalGmropeHue CIIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HMccnenoBaHue TpPEKOB: M3MEPEHHE DHEPTMM YacCTULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. W3mepenue paaroakTUBHOTO GoOHA.

IToBTOPUTEIHLHO-00001IAKO U MOIYJIb.

[ToBTOpUTENHEHO-0000IAIOIMN MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALMU
u  0000IIeHUs  MPEIMETHOrO  COACpPKAHUS U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YyUEHUHU BCETo Kypca (U3MKH, a TakKe IS MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uKe I o0ydarouumxcs,
BBIOPABILIKX 3TOT yUEOHBIN MpeamerT.

IIpy M3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeYMBACTCS JTOCTHKEHUE MPEIMETHBIX U
METaNpeJIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHMS



SBJIICHUNM TPHUPOABl M TEXHHUKH, OBJAJCHUEC YMEHUSMU OOBSICHATH (U3HUECKHE
ABJICHUS, TPUMEHSAS IIOJYyYECHHBbIE 3HAHUSA, pEIIaTh 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHEBIE.

[IpuHIMNIMANBHO AESATEIBHOCTHBIN XApAKTEp JAHHOTO pa3jeiia peannu3yercs
32 CY4€T TOTO, YTO OOydYaromuecs BBITIONHAIOT 3aJaHus, B KOTOPBIX WM
MpeaIaraeTcs:

Ha OCHOBE IIOJIYYECHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBSICHATH
(dbu3nYecKue SIBICHUS B OKPY’KAIOIIEH MIPUPOJIEC U MOBCEIHEBHON KU3HMU;

WCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
YUCJIE 1JIA POBEPKHU THIOTE3 U MOJIYYEHHUS TEOPETUUECKUX BBIBOJOB;

OOBSICHATHh HayYHbIE OCHOBBI Han0oJiee BaXKHBIX JOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX MCTOYHHUKOB
SHEPrMHU HAa OCHOBE 3aKOHA IMPEBPALICHHS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPIUH.

Kaxngas w3 TeM [JaHHOTO MOAYJA BKIKOYAET HAKCHEPUMEHTAIbHOE
uccienoBanue o0oOIarmero xapakrepa. Moaynb 3aBepliaercs MPOBEICHHEM
JMATHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 001IIero 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa30BaHMUs HAIMPABIICHO

Ha JIOCTH>KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrare nzyuenus pu3MKM HA yPOBHE OCHOBHOTO 00IIIEeT0 0Opa30BaHUS

y oOyuarorierocss OyayT copMHUpPOBaHBI CIICIYIOMINE JTMIHOCTHBIC PE3yJIbTaThl B
YacTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

- IPOSABJICHUE MHTEpPECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
buznuecKon HAyKH;

- IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJICHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUHN
buzuky;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX MPUHUUIIOB B JEATEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCHPUSITHE ICTETHUECKUX KAa4eCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
NOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSL:

- OCO3HaHUE IIEHHOCTH (U3MUECKONM HAyKM KaK MOIIHOTO HHCTPYMEHTa
NO3HAHUSI MHpPA, OCHOBBI Pa3BUTHS TEXHOJOTHMM, BaXKHEWILIECH COCTaBIISIIOLIECH
KyJbTYpBHI,

- pa3BUTHE HAy4YHOU JIFOOO3HATEIBHOCTH, MHTEpECA K HCCIEA0BATEIbCKOM
NEeSATENBHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0POBbSI M  IMOIMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHME IEeHHOCTH Oe3omacHOro oOpa3a KHU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBui OE30MaCHOrO TIOBEJACHHUS Ha
TpaHCHOPTE, HA JIOpOrax, C JJIEKTPUYECKUM U TEIJIOBBIM 00OPYJOBAaHUEM B
JIOMAILIHUX YCIIOBUSX;

- cpOopMHUPOBAHHOCTh HaBBIKA pe(dICKCHUH, NPU3HAHME CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y JAPyroro 4yeiaoBeKa;

6) Tpy10BOT0 BOCIIMTAHMS:

- AKTUMBHOE yyacTM€ B pEUICHUM NPAKTHYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeIbLHOM  OpraHM3allud, ToOpoJa, Kpas) TEXHOJOTUYECKOU H



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE M (U3NISCKHUX
3HAHUM;

e - HHTEPEC K MPAKTUUECKOMY M3YyUYEHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOMT;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA

e - OpHUCHTAIUSI Ha TPUMEHCHHE (U3MYCCKUX 3HAHUW JUIS PEIICHUS 3a1ad B
obylacTi OKpy’Karolel cpeapl, TUIAHUPOBAHUS IIOCTYNKOB M OLECHKH HX
BO3MOJKHBIX TTOCJICACTBUI VISl OKPY’KAIOLIEH CPeIbl;

e - OCO3HaHME TJI00ALHOIO XapaKTepa SKOJOTHMUECKUX MpOOIEeM M MyTeu ux

pelieHus;

e §8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM CONHUAJBHOM M NPHUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJCHUCTBUU MPU BBINOJHEHUM HWCCIEIOBAHUN U
MPOEKTOB (HU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
IPYTHUX;

e - TIOBBIIIEGHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 IPaKTHUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPeOHOCTH B (HOPMHUPOBAHMH HOBBIX 3HAHUH, B TOM YHCIEe (HOPMYITHPOBATH
U7IeU, TIOHATHUS, TUTIOTE3bI O GU3UIECKUX 0OBEKTAX U SIBJICHUSX;

e - OCcO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTU
(duzuKy;

e - IUIAHMPOBAaHHE CBOErO0 PA3BHTHS B MNPHOOPETEHWH HOBBIX (PU3MUESCKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIOJIH30BAHUEM (DU3NUECKUX 3HAHUI;

e - OIICHKA CBOMX JIEUCTBHM C Yy4€TOM BIMSHUS Ha OKPYXXAIOIIYI Cpeiay,
BO3MOKHBIX TJI00aJIbHBIX MOCJIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMmbl 10 (H3WKE Ha YPOBHE OCHOBHOTO
oOrmrero oopazoBanusi y o0ydarorierocs: 0yayT copMupoBaHbl MeTanpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIIUC T03HABATEIbHBIC YHUBEPCAIBbHBIC YUCOHbIC ICHCTBH,
KOMMYHHKATHBHBIC  YHUBEpCaJdbHbIC  y4eOHbIC  JICHCTBHUSA,  PETYJIATHBHBIC
YHUBEpCAJIbHBIC yUdeOHbBIE JICHCTBU.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIC AeHCTBUSA

Ba3oBble JjornuecKkue 1eicTBUSA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB
(s1BNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH W ITPOTHBOPEYHS B pacCMaTPUBAEMBIX (paKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPH W3YYEHUU (PU3HUECKHUX
SIBIICHUH W MPOIIECCOB, JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIFOUCHUN, BBIBUTATh THIIOTE3bI O B3aMMOCBSI3SIX
(bU3UYECKUX BEJINYUH,;

CaMOCTOATENFHO BBIOMPATH CHOCOO perieHus y4eOHOU (u3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUAHTOB pEIICHUs, BHIOOp HamOolee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciieoBaTe/IbCKHe 1eiiCTBUSA:

MCITI0JIB30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI MHCTPYMEHT NIO3HAHUS;
MIPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABIIEHHOMY TUIAHY OIBIT, HECIIOKHBIN
(GuU3MYECKUl HKCIEPUMEHT, HEOONbIIOE UCCIEeN0BaHUE (PUINYECKOTO
ABJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHHUS UITU DKCIIEPUMEHTA;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

NPOrHO3UPOBATh BO3MOXKHOE  JlalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEATNOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c nunpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orOope WHPOpPMAIIMU WIH JaHHBIX C yYETOM TPEJIOKCHHOH yueOHOMH
(dbuznyeckoii 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B (OPM MIPEICTABIICHNUS,

CaMOCTOSITENIFHO ~ BHIOMpaTh ONTHMAIbHYI (opMy MpeacTaBlIeHUs
uHQOpMAIlMU W WUIFOCTPUPOBATh peEIlacMble 3aJadd  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

B Xoj¢ OOCYyXJCHHS y4eOHOro maTepualia, pe3yiabTaToB JabOpaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOU TEMBI
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HAa pEIIeHUE 3aJadd M TIOJJICP’KaHUe
OJ1aroke1IaTeIbHOCTH OOIIEHNS;

COIOCTABIIATh CBOM CYXKICHHUS C CYXICHHSAMH JPYTHX YYaCTHUKOB
auayiora, OOHapy»XKUBaTh Pa3Iu4Ke U CXOJICTBO MTO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPECTABISATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIEpUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHAHOM |
WHIUBUIYyAIbHOW paboThl MpU PEHICHWH KOHKPETHOM (U3UUECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBATh JACHCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTh poiH, OOCYXIaTh MPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpPAaBJICHUIO W KOOPAWHHUPYS CBOM JIEUCTBHS C JIPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHS.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMOOPFaHH3aHHﬂ:

BBISIBIISITh TPOOJIEMBI B JKU3HEHHBIX U yUYE€OHBIX CUTYalUSX, TPEOYIOIIMX
ISt pereHus: GU3nUecKux 3HaHUM;

OpUEHTHUPOBAThCS B  PA3NMMYHBIX MOAXOAAX TMPHUHATHS  pPEIICHUN
(vHIMBUAYyaIbHOE, TPUHATHE PEIICHUS B TPYIIE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOATEILHO COCTABIISITh AITOPUTM pellieHUsT PU3NYECKON 3a/1auu WU
IUTaHa HCCIEAOBAaHUSA C y4ETOM HMEIOLINXCA PECypCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh NIPEIIaraéMbie BAPUAHTHI PEIICHUH;
JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, IMOIUOHAIBLHBIN NHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYyalluH U IIpeiaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTIKCHUS (HEIOCTHIKCHHUSI) PE3yJIbTaTOB
JEeSITEHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JEATEILHOCTH (B TOM YHUCJE B XOJI BBHINOJHEHUS
(U3UYECKOr0 HCCIEOBaHMS WJIM TPOCKTa) Ha OCHOBE HOBBIX
OOCTOSITENICTB, W3MEHHBIIHNXCS CHUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HHUKIIUX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUTh €05 Ha MECTO JAPYroro 4ejoBeKa B XOJE€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelIeHnH GU3HUECKUX 3a7a4 HIIN
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MTPaBO APYIroro.



NPEAMETHBIE PE3YJIBTATBI

K xonity o0yuenus B 7 Kjacce rpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHSI,
HaOJIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHMIIBI (U3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUsS, PABHOAECUCTBYIOIIAS
cuJa, nedopmManus (ynpyras, IJIacTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath siBjeHus (auddys3us, TEIIoBOoe NBUKEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3AKPEIUIEHHOW OCBHIO
Bpall€HUs, Iepenada [aBJICHUS TBEPABIMU TeEJAMH, >XXUAKOCTAMH U
razamy, aTMocepHOe JaBieHUE, I[UIaBaHWE TeJ, MPEeBpaILEHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh NPOSBICHHE U3YYCHHBIX (PU3MYECKUX  SIBICHUM B
OKpY’XalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B IMPUPOJIE:
MpUMEpPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KUBOM M HEXKHBOM
MpUPOJIEC, NEUCTBUE CWIbI TPEHUS B MPUPOJIE M TEXHUKE, BIUSIHUE
aTMOC(EpHOr0 JIaBJICHUs Ha >KMBOW OpPraHu3M, IJIaBaHuE pbIO, phlyard B
TeJIe YeJlOBEKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIIATH CYIIICCTBEHHBIE CBOMCTBA (MMPU3HAKHN ) (PU3UUECKUX SBIICHUN;
OINMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHUSI, UCTIOIb3YS
¢bu3nyeckue BeTUYMHBI (Macca, 00bEM, IUIOTHOCTH BELIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, BEC
Tena, CWJIa TPEHUs, JAaBieHHe (TBEPIOro Tena, JKUIKOCTH, Tasza),
BBITAIKUBAIOIIAS CHUJIa, MEXaHWYecKas padoTa, MOIIHOCTb, IJICYO CHUJIBI,
MOMEHT CWIbl, KO3((UIMEHT TOJe3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKass W MOTEHIHMATIbHAs DHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TPaKkTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJIB3YeMBIX  BEIMYWH, UX
0003HaYEHUsI W €IUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTH (HOPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JIPYTUMU BEJIMYMHAMU,
CTPOUTH TpapuKu U3yUEHHBIX 3aBUCUMOCTEHN (PM3UUECKUX BEJIMYUUH;
XapaKTepH30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHUs CUi (BIIOJb OJHOU MpsMON), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBWIO paBHOBECHUs pbiuara (0Joka),



«30JI0TOE€ MpPaBWIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXAHHYECKOU
DHEPruu, MpPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKMChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHSI, IPOLIECCHI U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUudl MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CJIE/ICTBEHHBIE CBSA3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (DPU3UUECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3agadyd B 1—2 NEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmyIbl, CBsI3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBHSI 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKHUE
BEJMYUHBI B ()OPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJISl PELIECHUs 3a]a4, OIIEHUBATh PEaTUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKO BEIUUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
peanojaokeHne  (Tumoresy),  pasinyaTb M HUHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOJWUTh OIIMOKA B XOJIe OIbITa, JeNaTh
BBIBOJIbI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI IO HAOMIOJEHUIO (PU3NYECKUX SIBICHUU WU
(bu3HIecKuX CBOWCTB TEN: dbopmyIrpoBaTh MIpOBEPSIEMbIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOT0 000pYy10BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIIMPOBATH BHIBOJIBI;

BBINIOJIHATH MPSAMbIE H3MEPEHHsI PACCTOSHUSA, BPEMEHH, MacChl Telna,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH TMOKa3aHUS NPUOOPOB € YYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
IPYrod € HCIIOJIB30BAaHUEM IMPSAMBIX H3MEPEHHMH (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU [IBIKEHUS TeNa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAJAN CONIPUKOCHOBEHUS TEJl, CUJIbI
YOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH >KUJIKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJla, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IJIaBaHUsl TE€J, YCIOBUM paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEIOBaHUS, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeIysl TMPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE



NOpeUIOKEHHBIX TaOnull U TpaduKoB, JAeiIaTh BBIBOABI MO pe3ylibTaTaM
UCCIIEIOBAHMUSI;

NPOBOJNTH KOCBEHHBIE H3MEpPEHHsS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CUila TPEHHS CKOJBKECHHUS,
JaBJIEHWE  BO3JyXa, BHITAIKHUBAIOIIAs CHJA, JeicTByromas Ha
HOrpyXEHHOE B KHUJAKOCTh Te€JO0, KOA()(PUIMEHT MOJNEe3HOro AeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKCHHON WHCTPYKIUU: TIpH
BBITIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAU€HNE UCKOMOW BEJIMYMHBI,

coOJII0/1aTh MpaBUJIa TEXHUKU OE30MMaCHOCTH NP padoTe ¢ 1ab0pPaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
O CBOMCTBaxX (PpU3NYECKHUX SABJICHUM MU HEOOXOJIMMBbIE (DPU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HMHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEJIHEBHOM
KU3HU s obecriedeHnst 0€30MacHOCTH TpHU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIONCHUSA
HOPM 3KOJIOTUYECKOTO MOBECHHSI B OKpY Kalollel cpee;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B IHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3TUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpPMAIMIO, KOTOpas SIBISETCA MNPOTHMBOPEUYMBOM WM MOXET OBITh
HEI0CTOBEPHOI;

WCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJaHUil HAyYHO-MOMYJISIPHYIO
aUTEepaTypy  (PHU3MYECKOro  COAEpIKAHMS, CIPABOYHBIE MaTEpHAIIbI,
pecypcbl ceTu VIHTepHeT, BIaAeTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpManuu (HU3MIECKOTO COAEPKaHUsA, B TOM
yucne MyOJUYHO JenaTh KpaTKue COOOLIEHHsI O pe3yjbTaTax MpPOEKTOB
WIM Y4YeOHBIX HCCIENOBAaHUM, IPU OTOM TPaAaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TOHATHUIHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MPU BBHITIOJTHEHUN YYEOHBIX IPOEKTOB M MCCIECIOBAHUN pachpeacssiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IIOCTaBIICHHBIMHM 3ajavyamu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAJ B  JIEATEIBHOCTh  TPYMIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 Kjacce mpeMEeTHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

WCTIO0JIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BELIECTBA, KPUCTAIIIMYECKUE U
aMmopdHble Tena, HACHIIIEHHBIH W HEHACHIIMIEHHBIM map, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEpPrusi, TEIUIOBOM JBUTATEIIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, SIEKTPUUYECKOE MOJIE€, MPOBOAHUKHI
Y ADJICKTPUKH, TTOCTOSHHBIN JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pas3nuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE M CXKaTue, TeIulonepenaua,
TEIJIOBOE€ PABHOBECHE, CMAaUYWBAHUE, KANWJUISIPHBIC SIBIICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpJEBaHHUE), KHUIIEHUE,
Teronepeaaya (TETUIONPOBOHOCT, KOHBEKITHS, U3JIyYEHHUE),
AIEKTPU3ALMS TeJl, B3aUMOJICVCTBUE 3apsANIOB, JEUCTBHS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICMCTBUE MAarHUTOB, JECUCTBUE
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT MHIYKITUS)
M0 ONHUCAaHMID UX XAapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX TaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh IPOSBICHHE W3YYCHHBIX (DU3UYSCKUX  SBJICHUH B
OKpY’)XKalollleM MHpe, B TOM 4YHuCie (U3UYECKHE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SIBICHUS B MPUPOJE,
KpUCTaJUIbl B mpupone, wu3nydyeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUYSCKUE
SBJICHUS B arMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuid, Jpeid MOII0COB, POJb MAarHUTHOTO MOJS JUIS JKM3HM Ha
3emiie, ONSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (HU3HUYCCKHUX
SIBJICHUH;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTIOIb3Ys
(uznyeckre BeNUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI YHEPTUsI, KOTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJbHAS TEIUIOTa
IJIaBJICHUsI, yJeJbHAs TeIUIoTa IMapooOpa3oBaHUsl, yJelbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOM



MAIllMHBI, OTHOCUTEJIbHAs BJIAXHOCTb BO3yXa, JJIEKTPUYECKUU 3apsn,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOTO0  TOKAa), MpHU ONHWCAHUM MPABWIBHO TPAKTOBATh
¢bu3nYecKuil CMBICT HCIOJIb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
bu3MYeCKUX BEJIMYMUH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MUECKHE SBJICHHUS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKECHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU
CTpOEHUs BEIleCTBA, MPUHLHUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa 1715 yyacTKa LeNH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHWs] JHEPruu, IIPpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYeCKoe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMICTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPUEHTUPOBAHHOIO XAPAKTEPA: BBIABIITH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOrHYecKux
miaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacu€THble 3aJayd B 2—3 JEWCTBUS, HUCHOJIBb3Yysl 3aKOHBl U
dbopmyIbl, CBsI3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIOBUSL 3a/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl peLIeHUs 3aJadd, BbIOMpAaThb 3aKOHBI W  (HOPMYJIBI,
HEOOXOouMble Al €€ pelIeHHs, NPOBOAUTH PACYETHl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHUE (PU3NYECKON BETMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MpPU T[OMOIIH
(U3NYECKUX METOOB, HCIOJIb3ys OMNHCAHUE HCCIIEJOBAaHUSA, BbIACIATH
IIPOBEPSAEMOE  IPEAIIONIOKEHNE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEICHUS UCCIEN0BAHMSA, A€1aTh BBIBOBI;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
(U3HYECKUX CBOMCTB Tell (KaMWLISPHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH IpOLEcca OCTHIBAHUS U
HarpeBaHWs TpPHU U3IYYEHUH OT IBETa M3Tydaromiel (MOrJIONIAroIIei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl M B3aUMOJCHCTBHUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW IOCTOSIHHBIX MAarHWUTOB, JCHCTBUSA
MAarHuTHOTO MOJII HAa MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuUTa,



CBOMCTBA 3JIEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OPMYJIUPOBATH
IpOBEPsiEMbIE MPEATNIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0/ ONBITA U (DOPMYJIMPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHUS  TEMIEpParypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/lyXd, CHJIbl TOKA, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
ApPYrod C HCHOJB30BAHMEM NPSIMBIX HM3MEPEHHIl  (3aBHCHMOCTH
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHM IIOIIEPEYHOIO
CEUEHMSI U y/ICJIbHOIO COMPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MNPOBOAHMK, OT HAOpsDKEHHsT Ha  I[POBOJIHHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIIBHOIO M NApaJUIEIbHOIO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], Clenys MNPeIoKEeHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH B BUAE TaOnul U TIpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YJIbTaTaM HUCCIET0BAHMS;

IPOBOANTHh KOCBEHHBIE HU3MEpPEHHs (PU3MUECKUX BENUYUH (yAelbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE MPOBOJHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHMPOBATh H3MEpPEHUs, COOMpAaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl MPEUIOKEHHON MHCTPYKLUU, U
BBIYHCIISATH 3HAYECHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHbIM
00opy1OoBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX OmucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIEPMETD,
BOJIbTMETP, CUETUYMK JIIEKTPUUECKOW SHEPrUH, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE
IPEIOXPaHUTEIH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Yysl 3HAHMSI O CBOMCTBax (PU3MYECKUX SBJICHUA M HEOOXOAMMBIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOopbl MO CXEMaM M CXEMaTU4YHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbI JJIEKTPUUYECKHX
Lenen ¢ MociaeAoBaTeIbHBIM U MapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS AJIEMEHTOB JIEKTPUUECKUX LIEeTIEH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  MHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUM B IOBCEJIHEBHOM
KU3HU JUIs1 oOecrieueHns 0€30MacHOCTH NP OOpallleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 30POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJEHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh TOUCK HHPOpMALMM  (QU3NYECKOrO COAEpKaHUS B
HNutepHere, Ha OCHOBE HMEIOUIUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTOJTHUTENBHBIX ~ MCTOYHUKOB  BBLACIATH HH(OpMALUIO, KOTOpas
SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIOJIb30BaTh MPU BBINOJIHEHWN Y4YE€OHBIX 33JaHUIl HAyYHO-IOMYJISIPHYIO
JUTEPATYpPY  (PU3UYECKOTO COJAEP)KAHMS, CIPABOYHBIE MaTEpHabl,
pecypcsl cetd MIHTepHET, BiIaeTh NpuEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KPATKHE YCTHBIE COOOIIEHUS,
o6o6mass wHOpPMALMIO M3 HECKOJBKHUX HMCTOUYHUKOB (HU3UYECKOTO
COolepKaHUs, B TOM 4YHUCJIE MyOJIMYHO NPEICTABIATh PE3YIbTaThl
IIPOEKTHOW WJIM HUCCIEAOBATEIbCKOW NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIAEAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJla4aMH, CIEIUTH 3a BBIIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIBHOCTD TPYIIbI, BBICTPAMBATh KOMMYHUKAaTUBHOE B3aMMOJIEVICTBHUE,
MPOSIBIISSt TOTOBHOCTH pa3perniarb KOH(IUKTHL.

K xonIry o0yueHus B 9 Kjacce npeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJI30BaTh MOHATHUSA: CHCTEMa OTCY€Ta, MaTepualbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEITLHOCTh MEXAaHWYECKOTO NBIKCHHS, JehopMarius
(ympyras, mjaacTH4ecKasi), TPEHHE, LEHTPOCTPEMHTEILHOE YCKOPEHHE,
HEBECOMOCTbh M MEPErpy3KH, LUEHTP TSHKECTH, a0COJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPJOrO Tella, PABHOBECUE, MEXAHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U VYJIbTPA3BYK, IJIEKTPOMArHUTHBIC BOJHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIabHO30PKOCTb,
CHEKTPhl UCIYCKAaHUs W TMOTJIOIIEHUs, aibda, OeTa- U raMmma-u3aydeHus,
W30TOIIBI, IIEPHAS] SJHEPTETHKA;

pazniuuath SBJIEHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIUHEUHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE ABWXEHHE, CBOOOIHOE
NajJieHUue TeJl, pABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aHUMOJICHCTBUE



TeJ, peaKTUBHOE JABI)KEHHE, KojeOaTelbHOEe IBMKEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE JIBIJKEHHE, OTPA’KEHUE
3BYyKa, NPSIMOJIMHEWHOE pacHpoOCTpaHEHUE, OTPAXKEHUE U MPEJOMIICHUE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHHUE OeJIoro cBeTa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX LIBETOB, JHUCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3JTyYEHHUsI) TI0 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YUYEHHBIX (U3MUECKUX  SBICHUN B
OKpy>XaromeM Mupe (B TOM 4Yucie (pu3ndeckue SBICHUS B IMPHUPOJIE:
MPWINBBI U OTIIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHUCTEMbI, pEAaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOTMYECKOE JEHCTBHUE BHUJIUMOTO,
yabTpaduOJIETOBOTO W PEHTTCHOBCKOIO M3JIYyYEHHMM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyUEHHUE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX U3IyYEHUN Ha
OpraHu3M 4eJioBeKa), MpHU ATOM TMEPEBOJAMUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJIEATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUECKUX
SIBIICHUM;

OTKCHIBaTh U3yYEHHbIE CBOICTBA Tel M (PU3UUECKHUE SIBICHUS, UCTIOIb3YS
¢bu3nueckue BENWYUHBI (CpEHSsE W MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBIDKEHHH, YCKOpPEHHE, MepeMelleHue, MyTh, YIiioBas
CKOpOCTb, CHJIa TPEHHS, CWia YNPYTOCTH, CUia TSKECTH, YCKOpPEHUE
CBOOOJIHOTO TMAaJCHMs, BEC Tella, HUMIYJIbC Tejla, HUMITYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAs OJHEPrus Tea,
MOJHSTOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHLMAJIbHAS SHEPIrUsl CKATOU
NPYKUHBI, KHHETHYECKas SHEprus, IOJHAsg MEXaHW4YecKash >SHEeprus,
NEPUOJ U YacToTa KosueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMJICHUS CPE/bl), IPU OMUCAHUU
MpaBUIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCIOIb3YEMbIX BEJTUYHH,
0003HAaYeHUsI U EIWHULBl (PU3HYECKUX BEIUYHMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruH, 3aKOH BCEMHUPHOIO TATOTECHMS,
IOPUHIUI CYNEPHIO3ULIHMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amwiies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHHUSI MMITYJIbCAa, 3aKOHbI OTPaXEHUS U
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOr0 U MacCOBOTO YHCEll



IpU SJCPHBIX PEAKIUIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBaTh €r0 MAaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3NUYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ OMnopod Ha 2-3 M3YyYEHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparolmuecs Ha cucrtemy u3 2-3
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKHE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHS 3aJaud 3allUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHMBATh PEAJMCTUYHOCTh TOJYYEHHOrOo 3HaueHus (usnueckoin
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEHINTh MPH TOMOIIU
(U3NYECKUX METOOB, HCIOJIb3ysl OMNHCAHUE HCCIIEOBAaHUSA, BbIACIATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OICHUBATh MPABHIBHOCTh IOpPSIKA
MPOBEICHUS]  UCCIENOBAaHUS, JIeaTh  BBIBOJIbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHUH U OIBITOB;

OPOBOJAMUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUN WU
¢bu3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPryuU, 3aBUCUMOCTH TMepuoja KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJ€OAHUH, NPAMOJIMHEMHOE PacCPOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTpP, M3YYEHUE CBOWMCTB M300paKCHHS B
IJIOCKOM 3€pKalie M CBOWCTB H300pakeHHsI IMpeAMeTa B coOuparoiien
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JIMHEHMYaThIX CHEKTPOB HW3IIyUECHHS):
CaMOCTOATENBHO CcOOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOJA ONbITA U  €ro  pe3yJbTaThl,
(bopMyIUpPOBATH BHIBOIBI;

MPOBOANTH TP HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHEee 3HAYeHHEe U3MepAeMON BENIMYMHBI ((POKYCHOE pPACCTOSHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepuTeNnbHOro Mprbdopa);

MPOBOJUTh HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYUH C
UCTIOJb30BAaHUEM TPSAMBIX HW3MEpPEHUil (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, MEepuoja
KOJIeOaHM MaTeMaTHM4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTpaK€HUs CBEeTa OT yrIjla MAaJeHUs W yria IpeioMJIeHHUs OT yIJia



NajJieHus): IUJIAaHUPOBATh HCCIEIOBaHHE, CAMOCTOATEIbHO COOMpaTh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(¢bu3nYeCKUX BEIWYUH B BHUAEC TaOJIUIl U T'padUKOB, JeiaTh BBIBOJBI IO
pe3yJbTaTaM HCCIEI0BaHNUS;

NPOBOANTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIUYMH (CpeaHss
CKOPOCTh M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBHXKCHUH,
YCKOpPEHHE CBOOOJHOIO MaieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHHUSI CKOJBXECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTU4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWia CcOOMparoIie JMH3bL, PaJAMOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJHATh U3MEPEHHUs, CIIEeAYys MPEUIOKEHHON WHCTPYKIHUU, BHIYHCISATH
3HAUEHWE BEIMYMHBI U aHATM3UPOBATH TIOJYYCHHBIE PE3YIHTATHI C YIETOM
3aJIaHHOM TIOTPENIHOCTH U3MEPEHUN;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
00opy1OoBaHUEM;

pa3iauyaTh OCHOBHBIE NPU3HAKK M3YUYEHHBIX (PU3UUYECKUX MOJIEICH:
MaTepuaibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, TUIAHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIMIBI JACHCTBUS HW3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUSA (B TOM YHCIE:
CIHIOMETp, MATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHuckom, ¢oroanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH H  HEOOXOoauMmble (pu3myeckue
3aKOHOMEPHOCTH,

MCIIOJIb30BaTh CXEMbI U CXEMAaTHYHBIE PUCYHKH W3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKHUX IPOLECCOB
IpU pEHIeHUH Y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTUYECKHUE CXEeMbl s
MOCTPOEHUS N300PAKEHUI B TNTOCKOM 3€pKajie U COOMparoLel JIMH3E;
OPUBOJUTH  NpUMEpPbl  (HAXOAWTh HWHPOPMALMIO O  MpHUMEpax)
NPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUH B IOBCEIHEBHOM
KU3HH U1l obecrieueHus: 0€30MacHOCTH MIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUsS 3IIOPOBbS U COONIOJCHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpeie;

OCYIIECTBJIATh TOUCK WH(pOpMauu (PU3NYECKOTO COJACPKAHUS B
WNuTepHeTe, caMOCTOSTENBHO (HOPMYIUPYS MOMCKOBBIN 3alpoC, HAXOIUTh



MYTH ONpeeNIeHUs] JOCTOBEPHOCTH IMOJy4eHHON MH(OpMalMi Ha OCHOBE
MMEIOIUXCS 3HAHUM U JOIOJHUTEIBHBIX HCTOYHUKOB;

MCIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3a/laHUi HAY4YHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3NYECKOrO  COJAEPKAHMS, CIPABOYHBIE MaTEpHAJIbI,
pecypcesl cetu MHTepHeT, BiiafeTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
MH(pOpPMAIMU W3 HECKOJIbKHX MCTOYHUKOB (PU3UYECKOIO COJEp KAHMS,
nyOJIMYHO MPEACTABIATh PE3ybTaThl IPOSKTHOM WM UCCIIEI0BATEbCKON
NEATEIbHOCTH, IPU OTOM TI'PaMOTHO  HCIIOJIb30BaTbh  M3YYECHHBIN
NOHATUUHBIM anmapar M3y4yaeMoro pasziena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue [Iporpammuoe cogepxanue | OCHOBHbBIE BUJBI IEATETLHOCTH 00YYaIOIINXCA
n/n pa3esioB U TeM

y4eOHOT0 IIpeMeTa

®u3uKa 1 ee PoJib B MO3HAHUHN OKPY:KAKIIEr0 MUpPa

1.1

dusznka — HayKa

dusnka — HayKa O IPUPOJIE.

BrlisiBieHue paznuuuii Mexay Gpu3nuecKuMu

0 TIPUPOJIE SIBneHust npupoabl. Y XUMUYECKUMH ITPEBPALICHUSAMU.
dusnyeckue ABJICHUS: Pacno3naBanue u kinaccudukanus Gu3anueckux
MEXaHUYECKHE, TCIIJIOBLIC, | SIBICHUM: MEXaHUYECKUX, TCILIOBBIX,
AIEKTPUYECKUE, BJIEKTPUYECKUX, MATHUTHBIX H CBETOBBIX.
MarHuTHBIC, CBETOBEIC, Habmronenne u onucanue Gu3nyueckux sBJICHUN
3BYKOBBIE

1.2 | ®usuueckue du3nueckre BeITNYNHEL. OrnpeneneHue UeHbl JeICHUS Kb
BEJIMYHMHBI N3mepenue pusnyeckux M3MEPUTENILHOTO Mprdopa.

BEJIMYMH. PU3nyecKue
npubopsl. [lorpemHocTs
U3MEPEHUN
MexyHapoaHas cuctema
€IMHUII

N3MepeHne TMHENHBIX pa3MEPOB TEI

Y IPOMEXKYTKOB BPEMEHH C YYETOM
MOTPEIIHOCTEM.

N3mepenne oObemMa KUJIKOCTU U TBEPIOTO TeNa.
N3mepenue temmeparypsl Ipy MOMOIIA
KUJIKOCTHOTO TEPMOMETPA U JaTUYUKA
TeMIEPaTyphbl.

BrimonHeHre TBOpUECKUX 3aaHUM T10 TIOUCKY
CIIOCO00B M3MEPEHHS HEKOTOPBIX (PHU3NUECKUX
XapaKTEPUCTHUK, HAIIPUMEDP, PA3MEPOB MaJIbIX
00BEKTOB (BOJOC, MPOBOJIOKA), YIATE€HHBIX
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00BEKTOB, OOJIBLINX PACCTOSTHUI, MaJbIX
MIPOMEKYTKOB BpeMeHH. OOCyxieHne
MpeajiaraéMbIX Coco0oB

1.3.

EcrecTBeHHO-
Hay4YHBIN METOJ
MTO3HAHUS

Kak ¢usuka u gpyrue
€CTECTBEHHBIE HAYKH
U3YYaloT IPUPOY.
EcTecTBEHHO-HAYYHBIH
METO/T IO3HAHMS:
HaOJIIOICHUE, IIOCTAHOBKA
HAy4YHOT'O BOIPOCa,
BBIJIBMIKCHHUE THIIOTES,
AKCIIEPUMEHT I10 MPOBEPKE
TUIIOTE3, 0OBSICHEHUE
HaOJIFOJaeMOT0 SIBJICHHSL.
Omnucanue pu3ndecKux
SIBJICHUM C ITIOMOILBIO
MoJIeJIer

BriBrkeHue runotes, 00bsICHAIONIUX TPOCTHIC
SIBJICHUS1, HAIIPUMED:

— TIOYE€MY OCTAHABJIMBACTCS JABUKYIICECS

10 TOPU3OHTAIBHOM MOBEPXHOCTHU TEJIO;

— MIOYEeMY B KapKyI0 IMOro/ly B CBETION OJexK e
IIPOXJIaiHEN, yeM B TeMHOM. [Ipennoxenne
croco0OB MPOBEPKHU TUIOTE3.

[IpoBeneHue uccienoBaHus 1Mo MPOBEPKE KaKOM-
00 THIOTE3HI.

[TocTpoenue mpocTemmx Moaenel Pu3nIecKux
sIBJICHUH (B BHUJI€ PUCYHKOB WJIM CXEM), HAIPUMEP
naJieHue NMpeaMeTa; NpSIMOJIUHENHOE
pacnpocTpaHEHUE CBETa

Hroro no pazneny

HepBOHa‘laHLHLIe CBCACHUA

0 CTPOCHMH BellIeCTBa

2.1

CtpoeHue BeliecTBa

1

CtpoeHue BeliecTBa:
aTOMBI M MOJIEKYJIbI, UX
pa3mepsl. OnbITHI,
JTIOKa3bIBAIOIIIHE
JUCKPETHOE CTPOCHUE
BEIIECTBA

Habmtoienue u uHTEprpeTalys OnbITOB,
CBUACTETHCTBYIOIMUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHMH BEILECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIC.

OneHka pa3MepoB aTOMOB M MOJIEKYJT

C UCTOJIb30BaHueM (oTorpaduil, MOTy4YEeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockone (ACM) —
naboparopHas padota no teme: «O1eHKa
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JIraMeTpa aToMa METOAO0M PSIOB
(c ucnosibzoBanueM (ororpaduii).
Ornpenenenue pa3MepoB MaJbIX Tell

2.2 | JIBmKeHue
U B3aUMOJICHCTBUE
YaCTHI BEIIECTBA

JIBH>KEHHE YaCTHIL
BenlecTBa. CBsI3b CKOPOCTH
JBU>KEHUS YaCTHII

C TEMIIEpaTypou.
bpoyHnoBCcKkO€e ABHKEHHUE,
i y3us.
B3aumopeinicTBue 4acTHIl
BEILIECTBA: NIPUTSHKEHNE

Y OTTaJIKUBAHUE

Habmonenue u 00bsicHeHne OPOYHOBCKOTO
JIBUXKEHUS U siBNIeHus qudy3um.

[TpoBenenne u 0OBSICHEHNE OITBITOB

10 HaOJIIOIEHUIO TETIJIOBOTO PACIIUPEHUS ra3oB.
[TpoBenenue u 0OBSICHEHNE OIBITOB

10 OOHAPYKEHUIO CUJT

MOJICKYJISIPHOTO MPUTSIKCHUS U

OTTAJIKUBAHUS

2.3 | ArperaTHsbie
COCTOSIHUSI BEIlleCTBa

ArperatHbi€ COCTOSHUS
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPIBIX
(KpHUCTaNIMYECKUX ) TEL.
BzaumocBs3bs Mexy
CBOWCTBAMU BELIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX
ATOMHO-MOJIEKYJISIPHBIM
ctpoenreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUIM
BOJbI

Onucanue (C UCIOJIB30BAHUEM MTPOCTHIX
MOJIeJI€i1) OCHOBHBIX Pa3/IUuMid B CTPOCHUH Ta30B,
KUJKOCTEU U TBEPIBIX TEJl.

OO0BsicHEHHE MaJION COKMMAEMOCTH JKUJIKOCTEN
Y TBEPJBIX TEJl, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus1 (HOPMBI TBEPABIX TEI
Y TEKYUYECTH JKUJIKOCTH.

[IpoBeneHnE ONBITOB, JOKA3bIBAIOIINUX, YTO

B TBEPJIOM COCTOSIHUH BOJIbI YaCTHUIIbI HAXOJATCS
B CpEJIHEM Jlalibllie APYT OT JpyTra (IJIOTHOCTh
MEHBIIIE), YEM B HKHUIKOM.

VY cTaHOBIIEHHE B3aUMOCBSI3U MEKITY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUN BOJIBI

U CYIIECTBOBAHHEM BOHBIX OPraHU3MOB

(MC — 6uosnorus, reorpadusi)

Hroro no pazneny
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JIBUKEeHMEe U B3aMMOAeCTBHE TeJl

3.1 | Mexanuueckoe Mexanndyeckoe ABKeHHE. | McciiemoBaHue paBHOMEPHOTO JIBHIKCHUS,
IBYDKEHUE PaBHOMEpHOE OTIpeJIeIICHUE €TO TPU3HAKOB.
¥ HEPaBHOMEPHOE HaGnronenne HepaBHOMEPHOTO JBUKCHHSI
nBikeHre. CKOpoCTb. 1 OTIPEJICIICHHUE €T0 OTJIMYMK OT PABHOMEPHOTO
Cpennsist CKOPOCTh JIBUKCHMSL.
IPY HEPAaBHOMEPHOM OmnpeneneHne CKOPOCTH PaBHOMEPHOTO
IBWKeHUU. PacyeT mytn JBIDKCHMS (IIIApHUKa B KUJIKOCTH, MOJICIIN
Y BPEMEHHU JIBUKCHUS AIEKTPUYECKOTO aBTOMOOMIIS U T.J1.).
OnpenencHue cpeaHeii CKOPOCTH CKOJIBKCHHS
OpyCKa W IIapyKa 1Mo HaKJIOHHOM TJIOCKOCTH.
Pemenue 3aa4 Ha onpeiesieHUE My TH, CKOPOCTH
¥ BPEMCHH PaBHOMEPHOTO JBIKCHHS.
AHanu3 rpadKoOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHU
3.2 | Uuepuus, Macca, SIBrneHue uHEpIUU. 3aKOH OOBsicCHEHHE ¥ TPOTHO3MPOBAHUE SIBIICHHM,

IINIOTHOCTH

uHepuuu. Bzanmoneiicteue
TeJ KaK MpuYrHa
U3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTH TeJa.
IImoTHOCTH BelllecTBa.
CBS3b INIOTHOCTH

C KOJJMYECTBOM MOJIEKYJI

B €IUHUIIE 00bEMA
BEILIECTBA

00yCIIOBJICHHBIX HHEPIIUEH, HAIPUMED, UTO
HPOUCXONT IIPH TOPMOKCHHUU UITH PE3KOM
MaHEBPE aBTOMOOKIIS, TOYEMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTh IBMKCHUE HA BEJIOCHIICIC
WJIA CaMOKaTe U T. 1.

[TpoBeaeHNe 1 aHAIH3 OIBITOB,
JCMOHCTPHPYIOIIUX H3MECHCHHE CKOPOCTH
JBUYKCHUS TEJia B pe3yJIbTaTe JICHCTBUS Ha HETO
JAPYTHX TeJl.

Pemenwne 3a1a4 Ha onpeie/ieHue MacChl Telia, ero
00BbeEMa U IUIOTHOCTH.
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[IpoBenenre u aHAIU3 ONBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh U3MEHEHHSI
CKOPOCTH TeNa OT €r0 MaccChl

IIPY B3aUMOJEHCTBUH TEIL

W3mepenne Macchl Tea pa3IuyHbIMU CIIOCO0aMHU.
Onpenenenue IIOTHOCTH TeJla B PE3YJbTaTe
U3MEPEHHUs €ro Macchl 1 00beMa

3.3

Cuna. Buas! cun

14

Cuita kak XapakTepUCTHKA
B3aMMO/ICHCTBUS TEI.
Cuiia yrpyrocTu v 3aKOH
I'yka. 3mepeHue cuisl

C MOMOIIBIO
JTWHaMoOMeTpa. SIBieHue
TATOTCHUS U CHIIA
TsokecTd. Cuia TSKECTH
Ha JIPyTUX IUIaHETaXx.

Bec tena. HesecoMocTs.
CroxeHue cui,
HAIPABJIEHHBIX 10 OJHOMU
IIPSMOM.
PaBHOnelicTBYOIIASA CHII.
Cwuina tpenus. Tpenne
CKOJIB)XEHUS U TPEHUE
nokosi. Tpenue B mpuponae
1 TEXHHUKE

W3y4eHnne B3aMOICHCTBYS KaK TPUYUHBI
M3MEHEHUS] CKOPOCTH Teja WK ero JedopMaluu.
OnucaHue peaibHbIX CUTYalluidi B3aUMOJICUCTBUS
TEJ C TIOMOIIBIO MOJIeNIel, B KOTOPBIX BBOJUTCS
MOHSTHE U U300paKEHUE CHUIIBI.

N3yuenue cuibl ypyrocTu.

HccnenoBaHue 3aBUCUMOCTH CHIIbI YIIPYTOCTH

OT yJJIMHEHUS PE3UHOBOTO LIHYpa WU

IPY>XKUHBI (C TTOCTpOCHUEM Tpaduka).

AHanu3 MpakTUYECKUX CUTYalui, B

KOTOPBIX MPOSIBISETCS ACHUCTBUE CUIIBI
yOpyTocTH (YHIPyTrocTh Msiua, KPOCCOBOK,

BETOK JIepeBa u Jp.).

AHanu3 cuTyanui, CBA3aHHbBIX C SIBJICHUEM
TATOTCHHUS.

OOBsicHeHHE OpOUTATLHOTO JIBMYKCHUS TIJIAHET

C MCTIOJIb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA
UHEPIUH.

N3mepenune Beca Tena ¢ TOMOIIBI0 TUHAMOMETPA.
O060cHOBaHKE 3TOTO CIOCO0A U3MEPEHMUSL.
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Anamm3 u MOACIUPOBAHHUC SABJICHNA HCBCCOMOCTH.

DKCHEepUMEHTAIBHOE NOJyYEHHE ITPAaBUIIa
CJIOKE€HMS CUJI, HAIIPABJIEHHBIX BIOJIb OJHON
IIPSIMOM.

Ornpenenenue BeIMUUHBI PABHOICHCTBYIOLIEN
CHIL

N3ydenne cuibl TPEHUS CKOJIBKEHUS U CHJIBI
TPEHUS ITOKOS.

HccnenoBanne 3aBUCUMOCTY CHJIBI TPEHUS

OT CWJIbI JABJICHUs U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEM.

AHaJIA3 TPaKTUYECKUX CUTyalui, B KOTOPBIX
IIPOSIBIIACTCS IEUCTBUE CUIIBI TPEHUS,
HCIOJIB3YIOTCSI CLIOCOOBI €€ YMEHBIIECHUS

WIM yBEIUYEeHUs (KaTaHUE Ha JIbDKAX,
KOHBKaX, TOPMOXEHUE aBTOMOOWJIA,
UCITOJIb30BAHUE MOAIIUITHUKOB, IJTABAHUE
BOJHBIX )KUBOTHBIX U Jp.).

Pemenue 3anau ¢ nucnonp3oBanueM Gpopmyi
JUISl pacyeTa CHJIbI TSYKECTH, CUIIbI YIIPYTOCTH,
CUJIbI TPEHUS

Hroro no pazneny

/laBJieHHEe TBEPABIX TeJl, })KUAKOCTEH U ra30B

4.1

aBnenue. Ilepemaua
JABJICHUS TBEPIBIMHU
TeJIaMU, KUJIKOCTIMU
1 razaMu

3

JlaBenue. CriocoOsl
YMEHBIICHUS U YBEIIMYCHUS
JaBjieHus. /aBieHue rasa.
3aBHUCHUMOCTD JIaBJICHUS

AHanu3 1 00bCHEHUE OIBITOB U MPAKTUYECKUX
CUTyalui, B KOTOPBIX MPOSBIIIETCS CUJIA
JABJICHUS.

ObocHOBaHME CITIOCOOOB YMEHBILICHUS
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rasa ot oonema,
TEeMIIepaTyphl.
[lepenaua naBienus
TBEPABIMU TEJIAMH,
JKHUJIKOCTSIMH M Ta3aMH.
3akoH Ilackans

Y YBEJIMYEHUS JaBJICHUS.
W3ydeHne 3aBUCUMOCTH JIaBJICHUS raza

0T 00beMa U TeMIIepaTypsbl.

N3ydyenne ocoOEHHOCTEHN nepeaayuu AaBIeHus
TBEPJBIMH TEJIAMH, KUJAKOCTIMHU U Ta3aMH.
O0ocHOBaHKE PE3YIBTATOB OIBITOB
O0COOCHHOCTSIMHU CTPOCHHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSAX.
DKCNepUMEHTANIBHOE J10KA3aTeNbCTBO 3aKOHA
[Tackans.

Pemenwne 3ama4 Ha pacueT AaBIeHUS TBEPAOTO
Tena

4.2

I[aBJ'IGHI/Ie KHUIAKOCTHU

3aBUCUMOCTb JIABJICHHUS
YKUJIKOCTH OT TJTyOHHEI.
[THeBMaTHUECKME MAIIMHBI.
I'mppocrarnueckuii
napanokc. Coobmarommmuecs
cocynsl. [ unpaBnnueckue
MEXaHU3MBbI

HccnenoBaHue 3aBUCUMOCTH J1aBJICHUS
KUAKOCTH OT TJIyOUHBI TOTPY>KEHUS U
IJIOTHOCTH KUJIKOCTH.

HabmtoieHue 1 00bsACHEHNE THAPOCTATHUECKOTO
napajiokca Ha ocHoBe 3akoHa [lackais.
N3ydeHne cooOIamuxcst cocy/10B.

Pemenue 3a1a4 Ha pacyeT JaBJICHUS )KUJIKOCTH.
OOBbscHEHNE IPUHLUIIA 1EWCTBUSA
TUIPABIMYECKOTO ITpecca, MTHEBMATUYECKUX
MalIVH.

AHanu3 1 00bSICHEHHE MPAKTHUYECKUX CUTYaluH,
JEMOHCTPUPYIOLINX MTPOSIBICHUE 1aBJICHUS
KHUJIKOCTH U 3aKoHa [lackans, Hanpumep
IIPOLIECCOB B OpraHU3Me IIPH INIyOOKOBOJAHOM
HBIPSTHAN
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4.3 | AtmochepHoe Atmocdepa 3eman DKCIepUMEHTaIbHOE OOHAPYKEHUE
JaBJIECHUE ¥ atMoc(epHOe J1aBiIeHue. | aTMOC(HEPHOTO JaBICHHS.
ITpUYHMHEI CyIIECTBOBAHUSA | AHAJIN3 U OOBSICHEHHUE OTBITOB U MPAKTUICCKUX
BO3/YIIHOM 000JI0YKH CUTYAallW, CBSI3aHHBIX C JE€HCTBUEM
3emuu. OnbIT aTMOC(EpHOTO JaBJICHUS.
Toppuuemnu. M3mepenue OOBbscHEHHUE CyIECTBOBAHUSA aTMOC(EPHI
aTMOC(EPHOro JABJIECHHUS. Ha 3eMJIe U HEKOTOPBIX IIJIAaHETaX UJIU €€
3aBUCUMOCTb OTCYTCTBHUA Ha Apyrux mjaaHerax u Jlyne.
aTMoc(epHOro JaBIeHuUs OOBsICHEHNE N3MEHEHHUS TNIOTHOCTH aTMOC(ephl
OT BBICOTHI HaJl ypPOBHEM C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
mopsi. [IpuGopsr JaBJIEHUS OT BHICOTHI.
JUTSL ©3MEPEHUS Pemenune 3ana4 Ha pacuer aTMoc(hepHOro
aTMOC(EPHOro aBICHUS JTABJICHMUS.
N3yuenue ycrpoiicTBa bapomeTpa-anepoua
4.4 | JleiictBue JleficTBHE )XKUAKOCTH 1 Ta3a | DKCIEPUMEHTAIbHOE OOHApYyKeHUE JAEHCTBUS

KUJKOCTH M rasa
Ha NOrPY>KEHHOE
B HUX TEJO

Ha MOTPYKEHHOE B HUX
TeJo. BelTankuBaromas
(apxumenoBa) cuia. 3aKoH
Apxumena. [1naBanue Ten.
BosnyxomiaBanue

YKUJIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpenenieHne BHITAUIKABAIOMIEH CUJIBI,
JICVCTBYIOIIEH HA TEJIO, IIOTPYKEHHOE

B JKHJIKOCTb.

[IpoBenenue u 0OCYKIECHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEU HA TEJO
B KHUJKOCTH, OT 00beMa MOTPY>KEHHON

B JKMJKOCTh YaCTH T€JIa U OT INIOTHOCTH
YKUJIKOCTH.

lIposepka nezasucumocmu gimanKugaioueu
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cuvl, deticmayioweli Ha mejio 8 HCUOKOCmu,

om maccwl meina.

HccaenoBanne 3aBUCHMOCTH Beca TeJIa B BOJIE

0T 00beMa MOTPYKEHHOM B JKUJIKOCTh YaCTH Tela.
Pemrenne 3amay Ha IpUMEHEHHUE 3aKOHA
ApxuMesia ¥ yCJIOBUS TIJIaBaHHS TEIl.
KonctpynpoBanue apeomerpa

WJIH KOHCTPYUPOBAHHKE JIOJKHU U ONPECIICHHUE €€

Ipy30II0AbEMHOCTH
Wroro no pasneny 21
PaboTa 1 MOIIIHOCTH. JHEPrus
5.1 | PaboTa u MOIITHOCTD Mexanuyeckas padora. DKCNEPUMEHTAIBHOE OIPEICIICHUE
MomHoCTh MEXaHUYECKOM pabOThI CHUIIBI TSIKECTHU
IIPY NAJEHUU TEJA U CUJIbI TPEHUS
[P PAaBHOMEPHOM IE€PEMEILICHUN
T€JIa 10 TOPU30HTAIBHOU
IIOBEPXHOCTH.
Pacuer moHOCTH, pa3BUBAEMOM NPH MOIBEME
I10 JIECTHULIE.
Pemenue 3ama4y Ha pacyeT MEXaHUYECKOU pabOThI
Y MOITHOCTH
5.2 | IIpocTbie MEXaHU3MBI 5 [IpocTeie MEXaHU3MBI: OmnpeneneHne BBIMTPHIIIA B CHIIE TPOCTHIX
phIyar, 0J0K, HAKJIOHHAs MEXaHU3MOB Ha IIPUMEPE pblyara, MoABUKHOIO
m10ckocTh. [IpaBuiio Y HETOJIBU’KHOTO OJIOKOB, HAKJIIOHHOM MJIOCKOCTH.
PaBHOBECHS phlUara. HccnenoBanue ycioBrsi paBHOBECHs pblyara.
[Ipumenenue npasuiia OObHapy>keHue CBOMCTB MPOCTHIX MEXaHU3MOB
pPaBHOBECHS pbIyara B Pa3JINYHBIX MHCTPYMEHTAX U MPUCIIOCOOTICHMSIX,
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K OJ10Ky. «30I510TOC

HCIIOJIB3YCMEIX B 6BITy W TCXHHUKEC, 4 TAKXKC
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npaBuwio» MexaHuku. KII/]
MIPOCTHIX MEXaHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY ¥ TEXHHUKE

B JKUBBIX OpraHHU3Max.
DKCNepUMEHTaIbHOE JI0Ka3aTeIbCTBO PAaBEHCTBA
paboT Npu MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenune KII/] HaKTOHHON TIOCKOCTH.
Pemienue 3aay Ha MpUMEHEHHUE TIPaBUIa
paBHOBecus priuara u Ha pacueT KIT/]

5.3 | Mexannueckas
SHEPTHUs

Mexanuueckas SHEprus.
Kunernueckas

Y TIOTCHIUAIbHAS YHEPrusl.
[Ipespamenne OJIHOT'O
BUA MEXaHUIECKOUN
SHEPTUU

B IpYroi. 3aKoH
COXpaHEHMS SHEPrUn

B MCXaHUKE

DKCNEPUMEHTAIBHOE ONPEICICHUE N3MEHEHUS
KMHETUYECKOW U MOTEHIIMAIILHON SHEPTUH Teja
MIPU €ro CKaThIBAHUU MO0 HAKJIOHHOM MJIOCKOCTH.
DopMyIUPOBAHUE HA OCHOBE UCCIIEIOBAHUS
3aKOHA COXPAHEHUSI MEXaHUYECKOW YHEPTUH.
OO0cy>xaeHue rpaHull MPUMEHUMOCTH 3aKOHA
COXPAaHEHHUS YHEPTUHU.

Pemenue 3a1a4 ¢ HCNOJIB30BaHUEM 3aKOHA
COXpaHEHUS PHEPTUU

Hroro no pazneny 12
PesepBHOE Bpems
OBILEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME
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8 KVIACC

Ne HanmenoBanue KomnuecrBo | Ilporpammuoe conepxanue | OCHOBHBIE BUJIBI ACSTEILHOCTH 00YYaIOIIUXCS
/1 pa3aesoB U TeEM 4acoB
y4eOHOro TIpeiMeTa
TensioBbie siBJICHUS
1.1 | CtpoeHue u cBOICTBa 7 OCHOBHBI€ MOJ0KEHHUS HabGmronenne u uHTEpIIpeTaIys OIMbITOB,

BCIICCTBA

MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUU CTPOCHUS BEILECTBA.
Macca u pazMepbl aTOMOB

1 MoJieKyJ1. OnbITHI,
NOJITBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH.

Mopenu TBEpAOTO, )KUJIKOTO
Y Ta3000pa3HOTO COCTOSTHUM
BEILECTBA.
Kpucrannmueckue

1 aMmop(HbIE Tena.
OOBsCHEHHE CBOMCTB T'a30B,
KUJKOCTEU U TBEPABIX Tel
Ha OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
teopur. CMaunBaHue

Y KalWJUISIPHbBIC SBJICHMUSI.
Tennosoe pacimmpenue

U CKaThe

CBUJIETEIIbCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IUYHBIX BEUIECTB B BOJIE.

Pemenue 3a1a4 o olieHUBAHUIO KOJTUYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00bemMa
BEIECTBA.

AHanu3 TeKCcTa APEBHUX aTOMUCTOB (HampuMmep,
dbparmenta nosmel Jlykperus «O npupoze
BEIIICH») C U3JI0KEHNEM 000CHOBAaHHMM aTOMHOM
TUINOTE3bI (CMBICJIOBOE YTCHHUE).

OrneHka yoeTuTeIbHOCTH 3THX 00OOCHOBAHMIA.
OObsicHeHrEe OPOYHOBCKOTO JIBFKCHHUSI, SIBIICHUS
b dy3un 1 pazTuuuil MeX1y HUIMU Ha OCHOBE
MOJIOKEHUN MOJIEKYISIPHO-KMHETHYECKOU
TEOPUU CTPOCHUS BELIECTRA.

OOBsiCHEHHE OCHOBHBIX Pa3JIMuUi B CTPOCHUU
ra3oB, )KUJKOCTEH U TBEPABIX Tell

C UCIIOJIb30BaHUEM TOJIOKEHUN MOJICKYJIIPHO-
KMHETUYECKOU TEOPUHU CTPOCHUS BEIIECTBA.
[IpoBeneHue OMBITOB MO BHIPALIUBAHUIO
KPHUCTAJJIOB ITOBAPEHHOM COJIM WIIM caxapa.

44




[TpoBeneHmne u 00BACHEHUE OIBITOB,
JEMOHCTPUPYIOIIMNX KalWJUIIPHBIC SBICHUS

U SIBJICHHE CMAUYMBaHMSI.

OOBbsiICHEHHE POJTH KaWJUIAPHBIX SABJICHUN

JUISI IOCTYTUIEHHSI BOJIBI B OPTraHU3M PacTEHUH.
Habmronenue, nposeeHue U 00bsICHEHNE
OTIBITOB 110 HAOIIOAECHUIO TEIJIOBOTIO
pacHIMpPEHHUs Ta30B, KUAKOCTEN U TBEPABIX TEN.
OOBbsicHEHHE COXpaHEHUs] 00beMa TBEPABIX Tell,
TEKy4€eCTH KMJIKOCTH (B TOM UHUCIIE, PA3HULIbI

B TEKYUYECTH JJISl pa3HbIX KUAKOCTEN),
JABJICHUS ra3a.

[IpoBeneHue OnbITOB, JEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3AyXa OT €ro o0bema
Y HarpEBaHMSI I OXJIAXKICHHUS, U UX
00BsICHEHHE Ha OCHOBE ATOMHO-MOJIEKYJIIPHOTO
yUEHHUSL.

AHanu3 NpakTUYECKUX CUTYyalUid, CBSA3aHHBIX
CO CBOWCTBaMH Ia30B, KUJIKOCTEH U TBEPHBIX TN

1.2

TennoBbIe MPOLIECCHI

21

Temmneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO IBUKEHUS
yacTull. BHyTpeHHs
sHeprusi. CrocoObl
W3MEHEHUSI BHYTPEHHEN
DHEPI'uM: TeIonepeaada

U COBeplleHuE padOoThI.

OO0o0CHOBaHKE MPaBUJI U3MEPEHUS TEMIICPATYPHI.
CpaBHEHHE pa3IUIHBIX CIIOCOOOB U3MEPEHUS

Y IIKaJl TEMIIePaTyPBhl.

HabOronenre u 00bsICHEHUE OIBITOB,
JEMOHCTPHUPYIOITUX U3MCHECHUE BHYTPCHHEH
DHEPTUU TENa B pe3yIbTaTe TEIUIONEpeIaun

¥ pabOThI BHEIIHUX CHJI.

HaoGmronenne n o0bsiCHEHHE OITBITOB,
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Bunbl Tenonepenauu:
TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3JTyYEHHUE.
KosnuecTBo TEemIOTHI.

VY nenbHas TEMI0EMKOCTh
BemiecTBa. TennooOMeH

U TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOrO
Oananca. [TnaBnenne

1 OTBEpJICBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY nenwHas TemioTa
TJIaBJICHUSI.
[TapooGpazoBanue

1 KOHJICHCAIuS.
Ucnapenne. Kunenue.

VY nenwHas TemioTa
napooOpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYPBI
KUTICHUSI OT aTMOC(HEPHOTO
JTABJICHHUS.

BnaxHocTts Bo3ayxa.
DHeprus TOIIMBA.

VY nenwHas TeniaoTa
CropaHusi.

[TpuHIIUTIBEI pAOOTHI
TeroBbIX aBurarenend KITJ]
TEIJIOBOTO JIBUTATEJIs.

00CyX/IeHHE MPAKTUUECKUX CUTYyaIlUH,
JEMOHCTPUPYIOIINX PA3IUYHBIC BUIBI
TEIUIONEPENAYM: TEMIONPOBOIHOCTb,
KOHBEKIIUIO, U3JIyYEHUE.

HccnenoBanue siBICHHS TEIIOOOMEHA

[P CMELIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
HabnroaeHue ycTaHOBIEHUS TEMIOBOTO

PAaBHOBECHS MEX]Y TOPAYEH U XOJIOJHOU BOJIOM.

Onpenenenue (M3MEpPEHUE) KOTUYECTBA
TEIJIOTHI, IOJTYYEHHOTO BOAOU MTPHU
TEMJI000MEHE C HATPETHIM METAITUICCKUM
HUIUHAPOM.

Omnpenenenue (M3MepeHUE) yIeIbHON
TETMJIOEMKOCTH BEIECTBA.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TETIOEMKOCTH

U TETII00OMEHE.

AHanmu3 cuTyarui IpaKTUIeCcKOTo
WCIIOJIb30BAHUS TEIUIOBBIX CBOMCTB BEIICCTB
U MaTepHUaJIOB, HAIIPUMeED, B LEIAX
SHEProcOepeKESHUS: TCIIION3OJISIIHA,
AHEprocOeperarome Kpbliiu,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGmronenue siBieHui ucnapeHus

Y KOH/ICHCAITHH.

HccnenoBanue mpoiiecca UCTIapeHust
PAa3IMYHBIX )KUIKOCTEM.

OObsicHeHNE SBJICHUHN UCTIApEHUS
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TeroBble 1BUTATENN

Y 3a101Ta OKPYKAIOLIEH
Cpelpbl.

3aKOH COXpaHEHUs

Y TIPEBpAICHUS SHEPTUU
B TEIJIOBBIX IIPOIECCAX

U KOHJICHCAIIMX Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHS.

HabGmronenue u o0bsiCHEHUE NpoLecca KUIIEHHUS,
B TOM YHCJIE 3aBUCUMOCTH TEMITEPaTyPhI
KHUTICHHSI OT JaBJICHHUS.

Ornpenenenue (M3MEpEeHUE) OTHOCUTEIIHLHOM
BJIQYKHOCTHU BO3JIyXa.

HaGmronenue npoluecca miaBieHus
KPUCTANIMYECKOTO BEIIECTBA, HAIIPUMED, JIb/A.
CpaBHEHUE MIPOIIECCOB IJIABICHUS
KPUCTAJUTMYECKHUX TSI U Pa3MITICHUS

IIPY HarpeBaHUU aMOP(HBIX TEJL.

Omnpenenenue (M3MepeHUE) yIeIbHON

TEIJIOTHI TJIABJICHUS JIbJA.

OObsicHeHHE SIBJICHUH TNIABIICHUS

U KPUCTAJUTU3AIMU HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHS.

Pemenne 3amay, CBSI3aHHBIX C BEIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TEIJIoNepeavy MMPH TUTABICHUH

¥ KPUCTAJUTA3AINH, HCTIAPSHUN U KOHJCHCAITUH.
AHau3 CUTyaIui IpaKTHIECKOTO IPUMCHCHUS
SIBIICHUM TIJIABJICHUS U KPUCTAIUIA3AIINH,
HAIIPUMED, TTOTYICHUE CBEPXUUCTHIX
MaTepualoB, COJIeBas rpesika u Jap.

AHanu3 paboThl U 00bSICHEHUE TIPUHLIMTIA
JICUCTBUS TEIJIOBOT'O JABUTATEIS.
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Brruncienue KoJimuecTBa TEIUIOTHI,
BBIJICIIAIOLIETOCS MPU CTOPAHUHN PA3IMYHBIX
BU0B ToruiuBa, U KIIJI gsurarens.
OO6cyx1eHre IKOJIOTUUECKUX TOCIEACTBUN
VCIIOJIb30BAHUS JIBUTATEIIC BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U THAPOIIEKTPOCTAHIIAMN

Uroro no pazneny

28

3JIeKTpI/I‘IeCKI/Ie U MarHuTHbIC AIBJICHUA

2.1

DJIEKTPUYECKUE
3apsiibl.

3apsKEHHBIE Tena

U UX B3aUMOJCHCTBUSI

7

DJeKTpU3alus Tell.

JIBa poJ1a 3IIEKTPUUYECKUX
3apsoB. B3aumonaencraue
3apsIKECHHBIX TEJL.

3akoH Kynona (3aBuCUMOCTb
CHJIBI B3aUMOJICUCTBUS
3apsKEHHBIX TEJl

OT BEJIMYMHBI 3aPSAJ0B

Y PaCCTOSTHUS MEXIY
TeJaMu).

DIIEKTPUYECKOE TOJIE.
HanpsixkenHoctsb
AIEKTPUYECKOTO TIOJIA.
[IpyHIMD cyneprno3uuuu
BJIEKTPUYECKUX TTOJIEH

(Ha KaYeCTBEHHOM yPOBHE).
Hocurenn snexrprueckux
3apsiiOB. DJIEMEHTapHBIN
AIIEKTPUYECKUH 3apsil.

Habnronenue u npoBeeHUE ONBITOB

T10 AJICKTPU3AIMHU TEJI IPU COMPUKOCHOBEHUH

Y UHIYKIHACH.

HaOmnronenne u o0bsIcHEHNE B3aUMOIENCTBUS
OJIHOMMEHHO ¥ Pa3HOMMEHHO 3apsiKEHHBIX TEJl.
OOBsicCHeHHE PUHITUIIA JEHCTBUS AIEKTPOCKOIIA.
OObsicCHEHHE SIBICHUN ATIEKTPU3ALUN

MIPU CONPUKOCHOBEHUH TEN U

WHYKIMEH C UCIIOJIb30BAHUEM 3HAHUH O
HOCHUTEJISIX DJICKTPUUECKUX 3apsiJIOB B
BCII[CCTBE.

Pacrio3naBanue u 00ObsICHEHHE SIBJICHUI
AJIEKTPU3AIMU B TOBCEIHEBHOM KM3HMU.
HabGmronenre u 00bsICHEHUE OIBITOB,
WJUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsiia.

Hao:ro/1eHre OnmpITOB 110 MOJACTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HccnenoBanne AEUCTBUSA SJIEKTPUUECKOTO OIS
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Ha IIPOBOJHHMKH U JUSJICKTPHUKH
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Ctpoenue atoma.
[IpoBOHUKYM

U TUAJIEKTPUKHU. 3aKOH
COXpaHEHHUS AIEKTPUIECKOTO
3apsia

2.2

ITocTrostHHBIM
AJIEKTPUYECKUN TOK

20

DIIEKTPUYECKUAN TOK.
VYcioBus CylecTBOBaHUSA
AIEKTPUUYECKOTO TOKA.
HcTouyHnky OCTOSIHHOTO
ToKa. JlencTBus
AJIEKTPUYECKOTO TOKA
(TernoBoe, XUMHUUYECKOE,
MarHuTHOE).
DIIEKTPUUECKUN TOK

B JKUJIKOCTSIX U razax.
DIIeKTpUYECKas LIETIb.
Cuna Toka. DIeKTpUIECKOe
HaIpsiKEHUE.
CormnpoTuBiieHHE
IIPOBOJAHUKA. Y IEIIBHOE
COMPOTHUBJICHUE BEIIECTRA.
3akon OMa Jij1s yyacTka
uenu. [locnenoBarensHoe
Y TapajuiesIbHOE COECIUHEHUE
MTPOBOJIHUKOB.

PabGora 1 MOIIHOCTH
ANEKTPUYECKOTO TOKA.

HaGmroienre pa3nuyHbiX BUIOB IEUCTBUS
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JEUCTBHSA B IIOBCEIHEBHOM KU3HU.
Habntonenne BO3HUKHOBEHUSI Fa30BOTO pa3psijaa
Y DJICKTPUYECKOTO TOKA B JKUJKOCTH.

COopKa U UCTIBITAHHUE DJICKTPUIECKOMN 1IETH
IMOCTOSIHHOTO TOKa.

N3mepenne critbl TOKa aMIEPMETPOM.
N3MepeHune 3eKTpUYECKOTO HAPSIKEHUS
BOJIbTMETPOM.

[IpoBeneHne u 0OBICHEHHUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AIEKTPUYECKOTO COMPOTUBIIEHUS IPOBOJHUKA
OT €r0 JJIMHBI, TUIOIIAIA TOIIEPEYHOTO CEUCHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
MIPOTEKAIOIIETO Yepe3 PESUCTOD,

OT COIIPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS
Ha pe3UCTOpeE.

[IpoBepka npaBuiia CIOKECHUS HANPSIKECHUN
MIpH MOCJIEI0BATEIHOM COCMHEHUH JIBYX
PE3UCTOPOB.
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3akon xoyns—JIenna.
DJIEKTPUUECKUE TIETTH

U IOTpeOUuTeNIn
AJIEKTPUYECKON SHEPrUn
B ObITYy. KopoTkoe
3aMbIKaHUE

[IpoBepka npaBuia AJisg CUIbI TOKa

[P NapajieIbHOM COEIMHEHUU PE3UCTOPOB.
AHanu3 cuTyalui nocie0BaTeIbHOrO U
napajyieIbHOrO0 COeAMHEHUSI TPOBOJHUKOB

B JIOMAIITHUX JJIEKTPUUECKUX CETAX.

Pemenue 3a1a4 ¢ ucnosiab3oBaHnueM 3akoHa Oma
U popMyJT pacyeTa IMEKTPUIECKOTO
COTPOTHUBJICHUS TIPH MOCIIEA0BATEILHOM

U NapaJlIeIbHOM COEMHEHUH MTPOBOIHUKOB.
Onpenenenue  pabOThl  AIEKTPUUYECKOTO
TOKa, IPOTEKAKOLIETO YEPE3 PE3UCTOP.
OmnpeneneHue MOIHOCTHU JIEKTPUUECKOTO TOKA,
BBIJICIIIEMOM HA PE3UCTOPE.

HccnenoBanye 3aBUCUMOCTH CUJIBI TOKA Yepe3
JaMIIOYKY OT HANpSKEHUS Ha HEH.
Omnpenenenue K111 narpeBarens.
HccnenoBanue npeoOpa3oBaHusi SHEPTUU

IIPU MOJBEME IPy3a IEKTPOIBUTATEIIEM.
OObsicHEHHE YCTPONCTBA U MPUHITUIIA JEHCTBUS
JIOMAIITHUX DJIEKTPOHArPEBATEIbHBIX MPUOOPOB.
OOBsiCHEHHE MPUYUH KOPOTKOTO

3aMBIKAHWS ¥ MIPUHIIATIA JEHCTBUS TJIABKUX
IIPENOXPAHUTEIICH.

Pemenue 3a1a4 ¢ UCTIOIB30BAHUEM 3aKOHA
Jxoyns—Jlenna

23

MarHuTHbIC SIBJICHUS

IlocTOosTHHEBIE MArHUTEI.
B3aumoneiictBue

HccaenoBanne MarHUTHOT'O B3aMOJICUCTBUS
MOCTOIHHBIX MAarHUTOB.
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IIOCTOSIHHBIX MarHuTOB.
MarHuTHoO€ MnojJie.
MarsuTHoe nosie 3eMiIn

U €ro 3HauCHME IJIs )KU3HU
Ha 3emuie. OnbIT DpcTena.
MarsauTHo€ 1noJjie
BJIEKTPUYECKOTO TOKA.
IIpumenenne
3JIEKTPOMArHuTOB

B TEXHUKE. /lericTBUE
MarHuTHOTO II0JIS

Ha TPOBOJIHUK C TOKOM.
DNEeKTpoABUTATEIb
IMOCTOSIHHOTO TOKa.
Hcnonn3oBanue
AJIEKTPOABUTATEIIEN

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHrne MarHuTHOTO IOJIS TIOCTOSTHHBIX
MarHuTOB MPHU WX O0OBEAMHEHUH U Pa3/ICTICHUH.
HccnenoBanre MarHuTHOTO B3aUMOAECHCTBUSA
MIOCTOSIHHBIX MarHuTOB.

N3ydyeHrne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB MPHU UX O0BEAUHEHUH U pa3/IeTICHUN.
[IpoBeneHrE ONBITOB MO BU3yaIU3aIMHU OIS
MTOCTOSIHHBIX MAarHUTOB.

N3ydeHne siBICHUS HAMarHUYMBaHUS
BEILIECTBA.

HccnenoBanne AEUCTBUSA SJIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPETIKY.

[IpoBeneHrE ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTbD CUJIbI B3aUMOJICUCTBHS KATYyIIIKH
C TOKOM M MarHuTa OT CUJIbl U HaIllpaBJIEHUS TOKA
B KaTyLIKE.

AHaJIN3 CUTyaluid MPAKTUYECKOTO MPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUYECKUX
YCTPOMCTBAX, IPOMBILIJIEHHOCTH, MEJIULIMHE).
N3yuyeHune nencTBruss MAarHUTHOTO T1OJISt

Ha MMPOBOJIHUK C TOKOM.

N3ydyeHne nercTBUs SJIEKTPOABUTATENS.
N3mepenue KIIJ
AIIEKTPOABUTATEIBHON YCTAHOBKH.
PacniozHaBaHue 1 aHaIU3 pa3In4HbIX
MIPUMEHEHUMN AJIEKTPOJIBUTATENEN
(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIp.)
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2.4 | DrekTpoMarHuTHasA
UHTYKITUS

Onebitel ®apanes. SABnenue
AJIEKTPOMATrHUTHON

nHaykuuu. [Ipasuiio Jlenna.

DiekTporeHepaTop.
CriocoObI oTy4eHUSI
DIIEKTPHUYECKON IHEPTHH.
DIIEKTPOCTAHIIUHU

Ha BO30OHOBJIIEMBIX
HUCTOYHUKAX SHECPTUN

OnwITH IO HCCIICAOBAaHHNIO SABJICHU
SHCKTpOMaFHHTHOﬁ WHAYKIOHUU: UCCIICAOBAHUC
W3MCHCHUM 3HAaUCHUS U HaIpaBJICHUA
HHAYKIIMOHHOI'O TOKAa

Wroro no pazaeny 37
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOT'PAMME
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9 KJIACC

No HaumenoBanue KomnuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUIbI ACSITEILHOCTH 00yYarONIUXCs
/1 pa3aenoB U TeEM 4acoB
y4eOHOTr0 TIpeIMeTa
MexaHu4eckue siBJICHUS
1.1 | Mexanndeckoe 10 MexaHnuueckoe IBUKEHUE. | AHAIU3 U 00CYXACHUE Pa3IMYHbIX IPUMEPOB

NIIBIDKEHHUE U CIIOCOOEI
ero OIMUCaHus

MarepuanbHas TOUKa.
Cucrema oTcuera.
OTHOCHUTEIBLHOCTD
MEXaHMYECKOIr'0 IBUKCHMUSI.
PaBHOMepHOE
MPSMOJIMHENHOE JIBUKCHHUE.
HepaBHomepHoe
PSAMOJIMHEWHOE IBU)KCHUE.
Cpenssis 1 MTHOBEHHAs
CKOPOCTb TeJia IpU
HEPAaBHOMEPHOM JIBUKCHUMU.
Yckopenue.
PaBHOyCKOpEeHHOE
MPSMOJIMHENHOE IBUYKCHHUE.
CB00OIHOE T1aJIEHHE.
Omnpitel 'anuies.
PaBHOMepHOE nBUXKEHUE

10 OKPY>KHOCTH.

ITepuon u yactora
oOparienus. JIuneitnas

Y YIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JIBUKCHUSI.

OO0cyXxaeHue TpaHull TPUMEHUMOCTH MOJICITH
«MaTepHalibHasT TOYKAY.

Onucanne MEXaHUIECKOTO ABMKCHUS
pas3nTu4YHBIMU criocobamu (ypaBHEHUE, TaOIUIIA,
rpaduk).

AHaM3 )KU3HCHHBIX CUTYAIIHH, B KOTOPBIX
MIPOSIBJISIETCSI OTHOCUTEIBHOCTh MEXaHUIECKOTO
JIBUKCHHSL.

HabGmrogenne MexaHnuecKoro JIBH>KEHUS Tela
OTHOCHUTEIHHO Pa3HBIX TEJ OTCUETA.
CpaBHEHHE ITyTEN U TPAEKTOPUI ABUKEHUS
OJTHOTO U TOTO K€ TeJa OTHOCUTEIIBHO Pa3HbIX
TEJ OTCYETA.

AHanu3 Tekcta ["anuiest 00 OTHOCUTENBHOCTH
JIBDKEHUST;, BBITTOJTHCHHE 3aJaHUH 110 TEKCTY
(CMBICTIOBOE YTEHHE).

Onpenenenue cpeaHei CKOPOCTHU
CKOJIBKCHHSI OpyCKa WM JBIDKEHUS IIapuKa
10 HAKJIOHHOM ITJIOCKOCTH.

AHam3 1 00CyXKIeHHE CIIOCO00B
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LlenTpocTpeMHUTENBHOE
YCKOpEHHUE

NPUOTMKEHHOTO OIPEICIICHUS] MTHOBEHHOMN
CKOPOCTH.

OmnpeneneHue CKOPOCTA PABHOMEPHOTO
JBYDKEHUS (TIapyKa B )KUIKOCTH, MOJCIH
AIIEKTPUYECKOTO aBTOMOOWIIS | T. 11.).
OrnpeneneHue myTy, TPOMICHHOTO 32 TAHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJia

1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JBYDKEHUS OT BPEMCHH.

OO6cy)aeHue BO3MOKHBIX TTPUHITUIIOB
JEHUCTBHUS MMPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cnuoMeTpoB).

Brrunciienne myTu U CKOpOCTH TIPH
PaBHOYCKOPEHHOM IPSAMOJIMHCHHOM JBHKECHUHU
Tena.

Omnpenenenue IPOUIEHHOTO IyTH U YCKOPEHUS
JBYDKEHUS Teja Mo TpaduKy 3aBHCHMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO TIPSIMOJIMHEHHOTO
JIBWKEHUS Tela OT BPEMEHHU.

IIposepxa eunomesvi: eciu

npU PasHOYCKOPEHHOM O8UIHCEHUU

0e3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCA
KaK psi0 He4emHulx yuces, mo
coomeemcmaywue NPOMeNCymKu 8pemeHu
O0OUHAKOBYL.

OmnpeneneHue yCKOpEeHUs Tea

IIPY PaBHOYCKOPEHHOM JIBUKCHHUH
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10 HAKJIOHHOM IIJIOCKOCTH.

W3mepenue neproja 1 4aCTOThl 0OpalleHus
T€Ja MO OKPYKHOCTH.

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO
JIBHYKEHUS Teja MO OKPY>KHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUYECKOT0 JIBM)KEHUS Pa3JIMUYHbIX BUJIOB.
PacniozHaBanue u npuOIMKEHHOE OITMCAHUE
Pa3IMYHBIX BUJIOB MEXAHUYECKOTO JIBMKCHUS
B IIPUPOJIE U TEXHHUKE (Ha MpUMeEpax CBOOOIHO
naJaroluX TeJl, JIBUKEHHSI )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

B3aumonaelictBue ten

20

[TepBbrii 3aKOH
Herorona. Bropou 3akoH
Herorona. Tperunii 3akoH
Hrrotona. [TpuHIMIT
CyHEPIIO3ULAN CUIL

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHus: cuna
TPEHUS CKOJILKEHUS, CUJia
TPEHUS MOKOSI, IPYTHE BUIbI
TpPEHUSL.

Cuiia TSKECTH M 3aKOH
BCEMUPHOTO TATOTCHUSI.
Yckopenue cBOOOIHOTO
najieHus. J[BmkeHue miaHeT

HabGmronenue u 00Cyk/1eHrEe OTBITOB

C IBW)KCHHEM TeJla TPY YMCHBIIICHUH BIIASTHHSI
JIPYTUX TEJ, MPEMATCTBYIOIINX ABUKCHUIO.
Amnanu3 Tekcta [anwies ¢ onucanuem
MBICJICHHOT'O SKCTICPUMEHTA,
00OCHOBBIBAIOIIECTO 3aKOH HHEPITUH;
BBITIOJIHEHUE 3a/IaHUM 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cyxaeHue BO3MOKHOCTH
BBITIOJIHCHUST ~ 3aKOHA  HWHEPIUHA B
pa3IUYHBIX CUCTEMaX OTCYUeTa.

HaOnronenne u o0CykeHe MEXaHUYECKUX
SIBIICHUM, TPOUCXO/ISIIIIUX B CUCTEME OTCUETA
«Tenexka» pu ee paBHOMEPHOM
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Bokpyr Connua. [TepBas
KOCMHYECKast CKOPOCTb.

HesecoMocTs u neperpysku.

PaBHOBecue marepuanbHON
TOYKH. AOCOIIOTHO TBEPIOE
Teno. PaBHOBecue TBEpAOTO
TeJla C 3aKPEIJIEHHON OChIO
BpamieHusi. MOMEHT CHJIBI.
LenTp TsxecTH

Y YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

JIeicTBHS C BEKTOPAMU CHUJI: BBINIOJHEHUE
3aJIaHUN MO CJIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Hab6mronenue u/vimm npoBeeHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHUS
TeJa OT NPWJIOKEHHON K HEMY CHJIBI U MACChI
Tena.

AHanu3 u 00bSICHEHHE SIBJICHUN

C UCIIOJIb30BAHUEM BTOPOTO 3aKoOHa HproToHA.
Pemenue 3a1a4 ¢ nCnoyib30BaHUEM BTOPOTO
3akoHa HprOTOHA M npaBuiia CII0KEHUS CHUJL.
Onpenenenune KeCTKOCTH NPYKUHBI.

AHanu3 cutyarui, B KOTOPhIX HaOII0JAI0TCS
ynpyrue aeopmaiuu, 1 uX 00bsICHEHHE

C UCIIOJIb30BaHUEM 3aKoHa ['yka.

Pemenue 3agau ¢ ucnons3oBanueM 3akoHa ['yka.
HccnenoBanne 3aBUCUMOCTH CUIIBbI TPEHUS
CKOJIBXKEHUS OT CHJIbl HOPMAJIBHOTO JIABJICHUS.
OO0cyxkaeHue pe3yJbTaToB UCCIIEI0BAHMUS.
Onpenenenue kodhuiieHTa TpeHus
CKOJIbYKCHHUSI.

N3mepenue cuiibl TpeHUS TOKOS.

Pemenue 3a1a4 ¢ ucnonb3oBaHueM (GpopMyIibl
JUISL CUJIBI TPEHUS CKOJIBKEHUS.

AHaJIN3 ABUKEHHUS TEJ TOJBKO MOJ ACHCTBUEM
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CHJIbI TSYKECTH — CBOOOIHOTO MaJIEHUSI.
OObsicHEeHNE HE3aBUCUMOCTH YCKOPEHHUSI
CBOOOTHOTO MaJIeHUs OT MACChI TeNa.

OneHka BeTUYUHBI CUIIBI TATOTEHUS,
JEUCTBYIOLIEN MEXKIY IBYMS

TenaMu (J1s1 pa3HbIX Macc).

AHanu3 IBUKEHUS HEOECHBIX TEJ

NOJ1 JEMCTBUEM CHUJIbI TATOTEHUS

(C UCTIONB30BAHUEM JIOTIOJHUTEIBHBIX
MCTOYHUKOB UH(POPMALIHH).

Pemenue 3a1a4 ¢ HCMIOIB30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUA U (DOPMYJIBI

JUISl pacyeTa CHJIbI TSHKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OIMCBHIBAOIIETO MPOSABICHUS 3aKOHA
BCEMHUPHOTO TATOTEHHUS; BBIIIOJIHEHUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTCHHE).

HaGmronenue u o0cykaeHuEe ONBITOB

110 U3MEHEHHUIO BECa TeJla IPU YCKOPEHHOM
JIBIDKEHUU.

AHanu3 ycioBHi BOSHUKHOBEHHSI HEBECOMOCTHU
U TIEPETPY3KHU.

Pemenue 3a1a4 Ha onpeeneHre Beca tena

B Pa3JIMYHbIX YCIOBUSIX.

AHanu3 cuJl, IeUCTBYIOIIMX Ha TEJO,
MOKOSIIIIeeCs] Ha OIOope.

OnpeneneHue HEHTPa TSHKECTU Pa3TUYHBIX Tell
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1.3.

3aKOHBI COXpaHEHUs

10

Nmnynse Tena. U3MeHeHue
uMITyJabca. UMIybc CHUIIBL.
3aKOH COXpaHEHUs
uMIyJibca. PeaktuBHoe
JIBH>KCHUE.

Mexanuueckas pabora

¥ MOIIHOCTh. PaboTa cu
TSXKECTH, YIIPYTOCTH,
TpeHusa. CBA3b SHEPTUU

1 pabotel. [loTeHnnanbpHas
DHEPIUs TeNa, MOIHATOTO
HaJl TOBEPXHOCTBIO 3EMJIN.
[TorennumanbHas SHEprus
CKaTOU IPYKUHBI.
Kunernueckas sueprus.
Teopema 0 KHHETUYECKOMN
SHEPIrUM. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUH

Habmronenue u 00cyk1eHue OIbITOB,
JEMOHCTPUPYIOIIUX Mepeaady UMITyJibca

IIPY B3aUMOJIEHCTBUU TEJ, 3aKOH COXPaHEHUS
UMITYJIbCa MpU aOCONIOTHO YIIPYTOM

Y HEYIIPYTrOM B3aWMOJICHCTBUU TEI.

AHaJIM3 CUTyalnid B OKPY’KarOIIEH )KU3HU

C MCMOJb30BAHNEM 3aKOHA COXPAHEHUS
MMITYJIbCa.

Pacrio3HaBanue siIBJI€HUSI PEAKTUBHOTO
JIBUYKEHUS B IPUPOJIE U TEXHUKE.

[IpumeHeHune 3aKoHa COXpaHEeHUs] UMITYJIbCa
JUISl pacyeTa pe3yJibTaTOB B3aUMOIECHCTBUS TEN
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHS,
YOPYIroro LHEeHTPaIbHOr0 B3aUMOJEHCTBHS IBYX
OJIMHAKOBBIX TEJ, OJHO U3 KOTOPBIX
HETIOJIBUXKHO).

Pemenue 3a1a4 ¢ HCNIOIB30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Onpenenenue paboTHI CUJIBI
YOPYroCTH TIpH TOABEME TIpy3a C

HCIIOJB30BAHHUCM  HCIIOABHKHOI'O H
IIOABUIXKHOTI'O OJIOKOB. I/IBMCpCHI/Ie
MOIIHOCTH.

W3mepeHne NoTeHINAIbHON YJHEPTUH YIIPYTO
nehOpMUPOBAHHON TIPYIKUHBI.

M3mMepeHne KHHETUYECKOU IHEPI UM Tella

10 JUIMHE TOPMO3HOIO IIyTH.
DKCIIEpUMEHTAIBHOE CPABHEHNUE N3MEHEHHUS
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ITOTECHIIMAJIbHOW U KUHETUYECKOW dHEPTUM Tea
IIPU ABMYKEHUH 110 HAKJIOHHOW INIOCKOCTH.
DKcIepuMEHTaIbHAs TPOBEPKA 3aKOHA
COXpPaHEHMS] MEXaHNYECKOW SHEPTUU

pU CBOOOTHOM TMAJCHUH.

IIpuMeHeHune 3aKk0Ha COXpaHEHUs
MEXaHWYECKOM YJHEPTUHU JIJIS pacyeTa

MOTEHUIHMAIbHON Y KHUHETUYECKON SHEPTUH TEIa.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHAa
COXpaHCHUA MEXaHMYECKOU OHCPIrun

Hroro no pazneny

40

MexaHn4deckue K0J1e0aHus U BOJIHbBI

2.1

Mexannueckue
KoJicOaHus

7

KonebarenbHoe ABMXEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHMii: Iepro,
9acToTa, aMIUIUTY/A.
Maremarnueckuu u
MPY>KUHHBIN MasTHUKH.
IIpeBpaimenue 3aepruu
pu KoJieOaTeIbHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
BbIHyX/1eHHbBIE KOJ1€0OaHuUs.
Pe3onanc

HaOmronenune konebanuii o JEUCTBUEM CHUIT
TSOKECTH U YIIPYTOCTH U OOHAPYKEHNE
M0TI00HBIX KOJIeOaHMI B OKPYKAIOIIEM MUPE.
AHanu3 KosiebaHull Tpy3a Ha HUTU

1 Ha TIPYyKHUHE.

OmnpeneneHue 4acTOThl KoJIeOaHMMA
MaTEMaTUYECKOTO U MIPYKUHHOTO MasTHUKOB.
HaOmronenue u o0bsIcHEHNE ABICHUS
pe3oHaHca.

HccnenoBanre 3aBUCUMOCTH TIEPHOIA
KOJI€OaHMIT TOJBEIIIEHHOTO K HUTHU TPy3a

OT JUIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH TeproIa KOIeOaHMit

Ipy3a, HOABCIICHHOI'O K JICHTC, OT MAaCChI I'py3a.

HabGmonenre u 00CyXaeHUE OIBITOB,
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JEMOHCTPUPYIOIIUX 3aBUCUMOCTH TIEPHOIA
KOJIeOaHU MPY>KMHHOTO MasiTHUKA OT MacChl
rpy3a U KECTKOCTH MPYKUHBI.

[IppuMeHenne MaTeMaTHIeCKOro

Y TIPYKUHHOTO MAasITHUKOB B KAYECTBE
MojIeJIel JUIs ONTMCcCaHus KojieOaHuil B
OKPYXKaIoIeM MHUpeE.

Pemenue 3ama4, CBI3aHHBIX C BBIYUCICHUEM
WM OIIEHKOW YacTOTHI (TIeproa)
KoJie0aHu .

H3mepenue yckoperust c60600H020 naoeHus.

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHu4yecKHue BOJIHEI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpomonbHbIE

Y TIOTIEPEYHBIE BOJIHBI.
JImMHa BOJIHBI M CKOPOCTH €€
pacnpoCTpaHEHHS.
MexanndyecKkue BOJTHbBI

B TBEPJIOM TEJIE,
celicMHMYeCKHE BOJIHEI.
3ByK. [ pOMKOCTB 3ByKa

Y BbIcOoTa TOHA. OTpakeHue
3ByKa. MH(pa3Byk

Y yJIBTPa3BYK

OOHapy:KeHHe U aHAJIU3 BOJHOBBIX SIBIICHUI
B OKPY’KaOIIEM MHpE.

HabGntogenue pacrpocTpaneHus Mpoa0dbHBIX
Y TIONEPEYHBIX BOJIH (HA MOJEIIN)

1 OOHapY>KEHHUE aHAJIOTUYHBIX BUJIOB BOJIH

B IIpUpOJie (3BYK, BOJIHBI HA BOJIE).
Brrauciienne IIMHBI BOJTHBI H CKOPOCTH
pacnpocTpaHeHUs 3BYKOBBIX BOJIH.
DKCepUMEHTAIIbHOE OTpe/IeIeHHE

T'PaHUIT YaCTOTHI CJIBIIITUMBIX 3BYKOBBIX
KoJ1ie0aHuH.

Habnronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YaCTOTHI (B TOM YHCJIE, C UCTIOJIb30BAaHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).

Habmionenue u 00bsCHEHUE SIBICHUS
aKyCTHYECKOTO PE30HAHCA.

61



AHaJIN3 OPUTHHAIBHOTO TEKCTA, MOCBSAIIEHHOTO
WCII0JIb30BaHUIO 3BYKa (WJIM YJIBTPa3BYyKa)

B TEXHHUKE (3XO0JIOKAIMSs, YIBTPa3BYK

B MEJIUIIMHE U JP.); BBIMIOJHEHUE 3a/IaHU

0 TEKCTY (CMBICJIOBOE YTCHUE)

Hroro no pazneny

15

BJICKTpOMaFHI/ITHOC mMoJI€ U 3JICKTPOMAIrHUTHBIC BOJIHBI

3.1

9JICKTp0M&FHPITHO€
IT10JIC

H 3JICKTPOMArHuTHBIC
BOJIHBI

6

DJIEKTPOMAarHUTHOE TOJIE.
DONEeKTPOMArHUTHBIEC BOJIHBI.
CaoiicTBa
AJIEKTPOMArHUTHBIX BOJIH.
[ITkaa 3J1eKTPOMarHUTHBIX
BOJIH. Mcnonbs3oBanue
AIEKTPOMArHUTHBIX BOJIH
JIJISI COTOBOM CBS3H.
DIEeKTpOMAarHUTHAs IPUPOJIA
cBeta. CKOpPOCTh CBETA.
BoitHOBBIE CBOIICTBA CBETA

[TocTpoenue paccyxieHuil, 000CHOBBIBAIOIINX
B3aUMOCBS3b JJIEKTPUYECKOTO U MArHUTHOTO
TIOJIEN.

OKCNepUMEHTAIIbHOE U3YUEeHHE

CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH (B

TOM YHCJIE C TOMOUIBI0 MOOMIIBHOTO
TenedoHa).

AHanu3 peHTI€HOBCKUX CHUMKOB
YeJIOBEYECKOI0 OpraHu3ma.

AHanu3 TEeKCTOB, ONMUCHIBAIOLIUX MPOSBICHUS
AIIEKTPOMArHUTHOTO U3Jy4YEHHUs B IPUPOJIE:
’KMBBIE OPTaHU3MBbI, U3TYyUEHHs] HEOECHBIX TEl
(CMBICTIOBOE UTEHHE).

Pacno3snaBanue u aHanu3 pasIM4HbIX
PUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH

B TEXHUKE.

M3ydeHne BOJTHOBBIX CBOWCTB CBETA.

Pemenue 3a1a4 ¢ ucnoiab3oBaHueM Gpopmyi
JUISI CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOThI CBETA
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CBeToBbIC ABJICHUA

4.1

3aKOHBI
pacnpocTpaHeHUs
CBeTa

JlyueBas MoJielb CBeETA.
Ncrtounuku ceera.
[IpsmonuueliHOe
pacrpocTpaHeHue CBETa.
3atMenusa ComnHua u JIyHBL.
OTtpaxenue cBera. [Lnockoe
3epKayo. 3aKOH OTPaKEHUs
CBETA.

[IpenomMiienue cBeTa. 3aKOH
npenomiieHus ceera. [lomHoe
BHYTPEHHEE OTpaKEHHE
cBeTa. Mcnosib3oBaHue
MOJIHOTO BHYTPEHHETO
OTPaKEHUS B ONITUYECKUX
CBETOBOJIaX

HaGro1eHre onpITOB, JEMOHCTPUPYIOITUX
SIBJICHUE TIPSMOJIUHEHHOTO
pacrpocTpaHeHHUsI CBETa

(BO3HUKHOBEHHE T€HHU U MOJIyTEHH),

U UX UHTEPIPETAIUs ¢ UCTIOIb30BAaHUEM
MOHSTUSI CBETOBOI'O JIy4a.

OOBsICHEHHE ¥ MOJICIUPOBAHKE COJTHEUYHOTO
Y JIYHHOTO 3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH

yrIJjia OTpaXXKEHHUsI CBETOBOTO JIy4a OT yrjia
MaCHHUSL.

N3yuyeHue cBONCTB N300paKEHUS B IIIOCKOM
3epKalie.

HaGmronenne u 00bsiCHEHHE OIBITOB

10 TIOJIYYEHHUIO N300paKeHUH B BOTHYTOM
Y BBIITYKJIOM 3€pKajax.

HaOmronenne u 00bsICHEHUE OIBITOB

10 TIPEJIOMJICHUIO CBETA Ha TPAHUIIC
Pa3IMYHBIX CPEJ, B TOM YHCJIE OIBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKCHUEM.
HccnenoBanre 3aBUCUMOCTH yTJIa

MMPpEJIOMIICHHUSA OT yIJia MMaACHUA CBECTOBOI'O JIyda

Ha FPAHULE «BO3YX—CTEKIIO».
Pacno3naBanue sIBJIEHHUIN OTPAKEHUS

Y TIPEJIOMJICHHS CBETA B IOBCEHEBHOM
JKA3HU.
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AHanu3 1 00bSICHEHUE SIBJICHUS ONITUYECKOTO
MUpaxa.

Perenue 3a1a4 ¢ UCIIOJIB30BAHUEM 3aKOHOB
OTPaKEHMS U IIPEJIOMIICHHUSI CBETA

4.2 | JIMH3BI ¥ ONITHYCCKHE 6 JIunza. Xon nydeit B tunH3e. | [lonyueHne n3o0pakeHuil ¢ TOMOIIbIO
prOOpbI OnTuyeckas cucreMa coOuparolei 1 paccenBaroiei JINH3.
doroanmnapara, Mmukpockomna | Onpenenenre POKyCHOTO PaCCTOSTHUS
u Teneckona. ['na3 kak Y ONITUYECKOW CUJIBI cCOOUparomieit
ONTHYECKas CUCTEMA. JIUH3BI.
bivzopykocTh AHanu3 yCcTpoWCTBa U MPUHIUTIA ACHCTBUS
U JaIIbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToamnmnapaTta, MUKPOCKOTA, TEJIECKOIA.
N3yueHne Moienu ria3a Kak ONTHYeCKOM
CUCTEMBI.
AHaM3 SBJIICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIMIIA JEHCTBUSA
OYKOB
4.3 | Paznoxxenue 0€0r0 3 Pasnosxenue Oesoro ceera HaoGmronenre pasznoxxeHus 6e1oro cera
CBETa B CIIEKTP B criekTp. OnbiTel Hpl0TOHA. | B CIIEKTD.
CrnosxeHue CreKTpaIbHbIX HabGmronenne u 00bsICHEHUE OIBITOB
1BeToB. Jlucnepcus ceera IO TOJTYUYEHHUI0 0€JI0T0 CBETa MPHU CIO0KEHUU
CBETa Pa3HBIX 1[BETOB.
[IpoBenenre u 0OBSICHEHUE OIBITOB
10 BOCTIPUSATHIO IBETA MPEIMETOB TIPH UX
HaOII0/ICHUH Yepe3 LIBETOBbIE (DUIIBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
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KBanToBbIe ABJIeHUA

5.1 | Ucnyckanue u OmnpiTel Pezepdopna O6cyxnenue 1ienu onsiToB Pesepdopaa
MOTJIONIEHHE CBETA U TUTAHEeTapHask MOJIEIIb 10 MCCJIEIOBAaHUIO aTOMOB, BBIJIBUKEHUE
aTOMOM aroma. Moneinb atoma bopa. | runore3 o BO3MOXHBIX pe3yJibTaTaxX OIbITOB

HcnyckaHue v NOTJIOIIEHUE | B 3aBUCUMOCTH OT MPEIIOIaracMoro CTPOSHUS

cBeTa aToMOM. KBaHTHI. aToMOB, (hOPMYJIMPOBAHHUE BHIBOIOB

JlunenyaTbie CIEKTPHI 13 pe3yJIbTaTOB OIBITOB.
OO0cyXaeHue NpOTUBOPEUNA MJITaHETAPHOU
MOJIeJIM aTOMa U OCHOBAHUM IS TUTIOTE3bI
bopa o cranmoHapHbIX OpOUTAX IIEKTPOHOB.
HaOmnroieHre CIUIOMIHbIX U JIMHEHYaThIX
CIIEKTPOB M3TyUCHHUS Pa3TUYHBIX BEIIECTB.
OOBsicCHeHHE JIMTHENYAThIX CIIEKTPOB U3TyUCHUS

5.2 | CtpoeHue aTOMHOTO PanuoaktuBHOCTh. Anb(pa-, | OOCYXIeHNE BO3MOXKHBIX TUIIOTE3 O MOJIEIISIX

aapa

OeTa- U raMMa-u3TyYeHUs.
CtpoeHue aToMHOTO siJipa.
Hyknonnasa monens
aTOMHOTO sizpa. M30Tomsl.
PannoakTuBHEBIC
npeBpaienus. [lepuoy
MOJTypacnajga aTOMHBIX SIAEP

CTPOCHMUSA s1pa.
OmnpeneneHue cocTaa siep Mo 3a1aHHbIM
MacCCOBBIM M 3apsAJ0BBIM YUCIIAM

Y 110 TI0JIOXKEHUIO B IIEPUOANYECKON CUCTEME
JJIEMEHTOB.

AHaM3 W3MEHEHUs COCTaBa sapa u

€ro IOJIOKEHUS B [EPUOAUYECKON
CUCTEME IIPU 0-PATUOAKTHUBHOCTH.
HccenenoBanne TpEKOB 0-4aCTHUI ITO TOTOBBIM
dotorpadusm.

OOHapy’KeHUe U U3MEPEHUE PaAUALMOHHOTO
(oHa C MOMOIIBIO JO3UMETPA, OLIEHKA €T0
MHTEHCHUBHOCTH.
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Amnann3 OMOJIOTHYECKUX N3MEHECHUH,
MIPOUCXOAIINX MO JCUCTBUEM
PaIMOAKTUBHBIX U3JTYUYCHUH.
Hcnonp30BaHne paiiOAKTUBHBIX U3TyYCHUN
B MCIUIIMHE

5.3 | SnepHble peakuu 7 SnepHble peakunu. 3akoHbl | PellleHue 3a1a4 ¢ UCMOIb30BAHUEM 3aKOHOB
COXPaHEHMS 3apsAI0BOrO COXPaHEHHUsSI MAaCCOBBIX U 3apsIOBBIX YUCEI
Y MacCOBOT'0 YHCEIL. Ha ONPEACIICHUE PE3YJIbTATOB SAECPHBIX
DHeprus CBsA3U aTOMHBIX pEeaKIui; aHaJIn3 BO3MOKHOCTH
anep. CBA3b Macchl WJIM HEBO3MOKHOCTH SIAEPHOU pEaKLUU.
u oHepruu. Peakuuu cunresa | OneHKa SHEPTUH CBS3H sIIEp C
U fenenus saaep. Microunuku | ucnonp3oBanueM GopMyIibl DHHINTEHHA.
sHepruu CoHIA U 3BE3],. OO0cy:x/1eHnEe NEPCIEKTUB UCIIOJIb30BaHUs
SnepHas sHepreTuka. YIIPaBIAEMOI0 TEPMOSIIEPHOTO CUHTE3A.
JencTBusa pagMoakTUBHBIX | OOCyX)IeHUE MPEUMYIIECTB U IKOJIOTMUYECKUX
W3JIyYEHUN HA )KUBBIC po0sieM, CBSI3aHHBIX C SIEPHON SHEPreTUKON
OpPTraHHU3MBI

Hroro no pazneny 17

IoBTOPUTEJIHLHO-00001IAKOIINIT MOTYJIb

IToBTOpEHUE 9 Cucremaruzanus Brinonnenne yueOHbIX 3aaHUN, TPEOYIOITUX

U 000011IeHNE
coJlep KaHus Kypca
busukn 3a 7-9 Kiaccel

1 000011IeHHEe TPEIMETHOTO
COJICP>KaHMS M OITbITa
JIEATEILHOCTH,
PUOOPETEHHOTO

IIPH U3YYECHHH BCEro Kypca
($u3MK1 OCHOBHOTO OOIIETO
oOpa3oBaHMsI.

JIEMOHCTPAIUA KOMIIETCHTHOCTEH,
XapaKTEPHU3YIONIUX €CTECTBEHHOHAYYHYO
I'PaMOTHOCTb:

— IIPUMCHEHHUS TTOJTYUYSHHBIX 3HAHUI

JUIS. HAYIHOTO OOBSICHEHUS (PU3NUECKUX
SBJICHUM B OKPY’KAIOLLEW IPUPOJIE,

B IIOBCEHEBHOM KU3HU U BBISIBICHUS
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IloaroroBska k

OCHOBHOMY
TOCyapCTBEHHOMY
’K3aMEeHy MO (U3HKe

JUTsE 00y 4aromuxcs,
BBIOPABIIINX ATOT yUEOHBIH
npeaMeT

(bU3UYECKUX OCHOB PsiJila COBPEMEHHBIX
TEXHOJIOT UM,

— NMPUMEHEHUSI OCBOCHHBIX
AKCTIIEPUMEHTATIbHBIX

YMEHHU

JUISL UCCICAOBAHUS (PU3HMYECKUX
SIBJICHUH, B TOM YHUCJIE JIJI POBEPKHU
TUIOTE3

Y BBISIBJICHHUS] 3aKOHOMEPHOCTEM.
Peliennie pacueTHbIX 3a/1a4, B TOM YUCTIE
MIPEIOIarauX UCIOIb30BAHUE
bu3uIeCKUX MOJIeJel 1 OCHOBAHHBIX Ha
COJICp>KaHUM PA3TUYHBIX Pa3JIeNIOB Kypca
(bu3UKH.

BrinosiHeHUE U 3a1UTa TPYIIOBBIX

WJIU UHJUBHUIYaJbHbBIX POEKTOB,
CBSI3aHHBIX C COJICpYKaHUEM Kypca hHU3UKH

Hroro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Ne HaumeHoBaHMe pa3/iesioB U TeM
n/n NPOrpaMMsbl

KoanuyecTBO 4acoB

Bcero

KoHTpo/bHBI
e padoThl

IIpakTH4eckue
padoTsbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypcsl

Pa3nes 1. ®u3nka u eé poJib B IO3HAHUH OKPY/KAOIIEr0 MUpPa

1.1 ®u3mka - HayKa O PUPOIE

bu6nmnoreka [JOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

1.2 duznueckre BeIUUNHBI

bubmuoreka [JOK
https://m.edsoo.ru/7f416194
®OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

1.3 EcTecTBeHHOHAy4HBIN METO/1 TO3HAHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f416194
®OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pasaciny

6

Pa3znea 2. [lepBoHayasibHbIE CBeJeHNUsI 0 CTPOCHUM BellecTBa

2.1 CrpoeHue BelecTa

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

2.2

JIBMIKEeHHE W B3aMMOJICHCTBHE YaCTHII
BEIECTBA

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

23

ArperaTHLIe COCTOsIHHA BCIIIECTBA

bu6mmoreka [IOK
https://m.edsoo.1ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazgeny

Paznen 3. /IBu:keHUe U B3auMoaeiicTBe Te

3.1

MexaHnueckoe IBUKEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

3.2

Nuepums, macca, MIOTHOCTD

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

33

Cua. Buner cun

14

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazgeny

21

Pa3nen 4. /laBienune TBEPABIX TeJ, :KUAKOCTEH U ra3oB

4.1

HaBnenue. [lepenaua qaBiaeHust TBEPABIMH

bu6mmoreka [JOK
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TCJI1aMH, )XUAKOCTAMMA U ra3aMu

https://m.edsoo.ru/7f416194
OU3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika

4.2

JlaBneHue ®KuJIKOCTH

bu6nunorexa [JOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.3

ATMochepHoe naBiieHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.4

JlelicTBUE KUJKOCTH U T'a3a HA MOTPYKEHHOE
B HHUX TEJIO

bu6nuoreka [JOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pasgeny

21

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEpPrus

5.1

Pabora u MOIIIHOCTD

bu6mmorexa [JOK
https://m.edsoo0.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

5.2

HpOCTBIe MCXaHU3MBbI

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194

5.3 MexaHu4deckas SHEPIUsi 4 1 ®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Hroro no pazgeny 12
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

Pe3epBHOE Bpems 3 ®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68 12
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8 KUIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsblie | IlpakTHyeckne
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TertoBhIe iBJIeHHUS
bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
1.2 TenuoBsle mpoLeccsl 21 1 5 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazgeny 28
Pa3zgea 2. DiiekTpryeckre U MArHUTHbIE SIBJICHUS
bu6mmoreka [IOK
DNEeKTpUYECKHE 3apsiibl. 3apsyKEHHbIE Tella hitps:/m.edsoo.ru/7f4181ce
2.1 . ' 7 1 ®U3UKOH JIAB
1 UX B3aUMOJICHCTBHE .
https://physicon.ru/eor-
list/4-fizika
bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIN PNEKTPUUECKUI TOK 20 2 7 OU3VKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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2.3 MaruuTtHbIE SBICHUS

1.5

but6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

24 DNeKTpoOMarHuTHasi UHAYKIUS

bu6nuoreka [JOK
https://m.edsoo.ru/7f4181ce
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazgeny

37

PesepBHoe Bpems

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME
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9 KUIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsblie | IlpakTHyeckne
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. MexaHn4yeckue sIBJeHHS
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
MexaHnueckoe OBMKEHUE U CIIOCOOBI €r0
1.1 10 1 OU3UKOH JIAB
ONIHCaHUI i
https://physicon.ru/eor-
list/4-fizika
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
1.2 BsaumogeiictBue Ten 20 1 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHMS 10 3 ®U3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 40
Pa3znea 2. MexaHn4yecKHe K0J1€0aHUS U BOJIHEI
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.1 MexaHnueckue KojieOaHus 7 3 ®U3MKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

2.2 MexaHuuyeckre BOJIHBI. 3BYK 8 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny 15

Pasznen 3. 3J’[eKTp0MaFHI/ITHOC M0JI€ M JJIEKTPOMArHUTHBIC BOJIHBI

3.1

DIEeKTPOMarHuTHOE TOJIE U
OJICKTPOMArdiuTHBIC BOJIHBL

bu6nmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazgeny

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1

3aKOHBI paCIPOCTPAHEHUS CBETA

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.2

JIMH3BI ¥ ONITHYECKHUE TIPUOOPHI

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.3

Pa3noxxenue 6enoro ceera B CEKTP

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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Hroro no pazgeny 15
Pa3gen 5. KBanToBbIe sIBJICHUS
bub6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.1 Hcnyckanue v oriomeHue CBeTa aroMoM 4 1 ®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika
bu6nmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aTOMHOrO s71pa 6 1 ®U3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika
Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a6
53 SnepHble peakuuu 7 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTeIbHO-0000111a101MIT MOTYJIb
bubmuoreka [JOK
[ToBTOpeHune u 06001IeHUE COAePKAHUST https://m.eds0o.ru/7f41a4a6
6.1 7.9 9 2 OUN3UKOH JIAB
Kypca Gusuki 3a 7-9 knace https://physicon.ru/eor-
list/4-fizika
Ntoro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara ungponbie
Tema ypoka Konrpoiabusie | Ilpakrnuyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
®u3uka — Hayka O PUPOJE.
1 SABnenus npupoasl. Pusndeckue 1 https://m.edso00.ru/3¢9c9366
SIBJICHUSI
Mexanudeckue, TEIIOBbIE,
2 3JIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/df1f6{b8
CBETOBbBIE, 3BYKOBBIE SIBJICHUS
Pu3nuecKre BEIMUYUHbBI U UX
3 1 https://m.edsoo.ru/6185¢e41e
U3MEpEeHNE
Ypoxk-uccienopanue "N3mepenue
TEeMIIepaTypbl IPU IOMOLIN
4 PaTypelIip m 1 1 https://m.edsoo.ru/2312¢9d7
XKUIKOCTHOTO TEPMOMETpPA U 1aTUUKA
TemnepaTypbl"
Kax ¢usuka u gpyrue ecTeCTBEHHbBIE
HayKH{ U3Yy4aroT [IPUPOSTY.
5 EcrecTBeHHOHAYUYHBIN METOT 1 https://m.edsoo.ru/3842f3a4
no3Hanus. Onucanue GU3NYecKux
SIBJIEHUU C IIOMOILBIO MOJEIEH
Ypok-uccnenosanue "[Ipoepka
TUTIOTE3bI: JATBHOCTH MOJETA
6 a 1 1 https://m.edsoo.ru/145e7ble

IapuKa, MymEeHHOT0 TOPU30HTAIILHO,
TeM OOJIbIIE, YEM OOJIBIIIE BLICOTA
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mycka'

Crtpoenue BeriecTBa. ONBITHI,
JIOKa3bIBAIOIINE UCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/12a57dbb

JIBH>KEHUE YaCTHULl BEIIECTBA

https://m.edsoo.ru/bedf4162

Ypok-uccinenoBanue «ONbITH O
HaOJIFONEHUIO TEILIOBOIO
pacuIMpeHus Ta30B»

https://m.edsoo.ru/dc28d455

10

AFpeFaTHHe COCTOsHUMA BEIICCTBA

https://m.edsoo.ru/93dd87d7

11

B3anMocBs3p Mexy CBOWCTBAMU
BCIICCTB B PAa3HbIX arpCraTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOEHUEM.
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI

https://m.edsoo.ru/bb22e4a5s

12

MexaHndeckoe IBMKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBH)KCHUE

https://m.edsoo.ru/43ceabl19

13

Ckopoctb. Enunuie! ckopoctu

https://m.edsoo.ru/fdd6¢394

14

Pacuer IMYTHU 1 BpCMCHU JIBUKCHU

https://m.edsoo.ru/f1164e28

15

Wuepiusi. 3akoH UHEPITUY.
BzaumoneicTBre T Kak MpUYMHA
M3MEHEHUSI CKOPOCTH JIBUIKEHHUS TeIl

https://m.edsoo.ru/7b9b482¢

16

IImoTHOCTE BemecTBa. Pacuet Macchl
1 00beMa Tela M0 €ro MJIOTHOCTH

https://m.edsoo.ru/4cd7ale8

17

JlaboparopHnast pabota
«Ornpenenenue MIOTHOCTH TBEPAOTO
Tea

https://m.edsoo.ru/766f1f89
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Pemenue 3agad mo treMe "I1O0THOCTD

18 " https://m.edsoo.ru/3f769a5a
BEIIECTBA
Cuna xak XxapakTepucTUKa

19 B3auMoeiicTBus Ten. Cuna https://m.edso0.ru/2546928¢
ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «3yuenue

20 SABHCHMOCTH PaciDRCHHA https://m.edsoo.ru/atbd9bdd
(mehopmanuu) Mpy>KUHBI OT
MIPHIIOKEHHOU CHITBD)

21 SBnenue Tarorenus. Cuna TSXKECTH https://m.edsoo.ru/5f763ae9
CBsI3b MEX]y CUIION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue https://m.edsoo.ru/511ca9df
3anay no teme "Cuia Tsxectu"

2| et apontapuenms maner i

24 N3mepenue cuit. JluHamomeTp https://m.edsoo0.ru/f6639f2d

25 Bec tena. HeBecomocTh https://m.edso0.ru/594bb9cd
CrnosxeHue IByX CHJI, HallpaBJICHHBIX

26 10 OJTHOM MPSIMOM. https://m.edsoo.ru/62elae35
PaBHOzelcTBYIOIMAs CUIT

27 ngiiii;i?:;}gfuzﬁiﬂu https://m.edsoo.ru/78755da8

28 ig:giz EKI_(I);;;I:;{:; feill){e;ie HOKOA. https://m.eds00.1ru/8481b4bd
JlaboparopHnas padota «3yuenue

29 3ABHCHMOCTH CIUIBT TPEHUA https://m.edso0o.ru/99ea5ef7

CKOJIBXXCHHUS OT CUJIBI JaBJICHUS U
XapakTepa CONMPUKACAIOIINXCS
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MMOBEPXHOCTEI

30

Pemenue 3amau Ha onpenenexHue
PaBHOJCHCTBYIOIIEH CHJIIBI

https://m.eds00.ru/38b267b8

31

Pemenue 3aga4d no temam: «Bec
tenay, «['padhuyaeckoe n3odpaxkeHue
cuy, «Cuiby, «PaBHOACHCTBYIOIIAS
CHII»

https://m.edsoo.ru/f2fbfbaa

32

KonTponbhas pabota mo remam:
«MexaHnuecKoe JIBHKCHHEY,
«Macca, IJIOTHOCTBY, «Bec Tenay,
«I['padmueckoe n3odpakeHNE CUID»,
«Cunb»

https://m.edsoo.ru/33fe531c¢

33

Jasnenue. CnocoObl yMEHbILICHUS U
YBEJIMUECHUS 1aBICHUS

https://m.edsoo.ru/e56bd875

34

JlaBienue raza. 3aBUCUMOCTD
JIaBJIEHH Ta3a OT 00bEMa,
TEeMITepaTypbl

https://m.edsoo.ru/41e7cacb

35

[Tepenaua naByieHust TBEPIBIMU
TeJNaMH, JKUIKOCTSAMH U Fa3aMH.
3axoH Ilackais

https://m.edsoo.ru/ctb73461

36

I[aBJ'IeHI/Ie B XXUJKOCTH M Ira3sc,
BBI3BAHHOC I[GI>'ICTBI/I€M CHJIBI TAXCECTHU

https://m.edso0.ru/8e8367b5

37

Pemenue 3anau no reme «JlaBineHue B
KUJIKOCTH U raze. 3akoH [Tackamns»

https://m.edsoo.ru/3c9f6fad

38

Coobmatommuecs: cocyibl

https://m.edsoo.ru/384621b8

39

I'mapaBauyeckuit mpecc

https://m.edsoo.ru/f6417ca4

40

Manowmertpsl. [TopiHeBoin
JKUIIKOCTHBIA HAcOC

https://m.edsoo0.ru/158766b
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41

Atmocdepa 3emn. [Ipuaunsb
CYIIIECTBOBAHUS BO3yIIHON
000J10uKH 3eMiId. 3aBUCHMOCTD
aTMOC(EpHOTO TaBJICHHSI OT BHICOTHI
HaJl ypOBHEM MODS

https://m.eds00.1ru/9249b692

42

Bec Bo3ayxa. ATmocdepHoe
JaBIICHHE

https://m.edsoo.ru/ccd4dad5s

43

H3mepenne atMochepHOTo aBJICHHS.

OmnsiT Toppuuennu

https://m.edsoo.ru/22f14fba

44

3aBUCUMOCTB aTMOC(HEpPHOTO
AABJICHUA OT BBICOTHI HAaZl YPOBHEM
Mopst

https://m.edsoo.ru/6¢c48c524

45

bapomerp-anepoua. AtmocdepHoe
JIaBJIEHHE Ha pa3IMYHBIX BBICOTAX

https://m.edsoo.ru/e7a99517

46

Pemenue 3amay no teme
"AtmochepHoe naBneHue"

https://m.edsoo.ru/c12835a8

47

JlelicTBue ®KUIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TEJO.
ApxumMenoBa cuia

https://m.edsoo.ru/ac71c7fa

48

Jlaboparopuas padota
«OmnpeneneHue BHITAIKUBAIOIICH
CHUJIBI, IEVCTBYIOIIEH Ha TENO,
IOrpy>KE€HHOC B X XUJKOCTbH»

https://m.edsoo.ru/3749d5¢cc

49

Jlaboparopnas paboTa 1mo reme
«HccnenoBane 3aBUCHMOCTH Beca
TeJna B BOJE OT 00bEMa MOTrpyKEHHOM
B XKUJAKOCTb 4aCTH TEJIa»

https://m.edsoo.ru/3¢11398¢

50

IIlnaBanue Texn

https://m.edsoo.ru/celf25ac

82



https://m.edsoo.ru/ce1f25ac
https://m.edsoo.ru/3c11398c
https://m.edsoo.ru/3749d5cc
https://m.edsoo.ru/ac71c7fa
https://m.edsoo.ru/c12835a8
https://m.edsoo.ru/e7a99517
https://m.edsoo.ru/6c48c524
https://m.edsoo.ru/22f14fba
https://m.edsoo.ru/ccd4dad5
https://m.edsoo.ru/9249b692

51

Jlabopartopnas pabota
"KoncTpyupoBaHue apeoMeTpa Wiu
KOHCTPYUPOBAHUE JIOAKHU U
orpezeneHue e€ rpy30noabEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemenue 3amay mo remam:
«IlimaBanue cynos.
Bo3nyxomnaBanuey, «JlaBinenue
TBEPBIX TEJ, )KUJIKOCTEH U ra30B»

https://m.eds00.ru/3373694¢

53

Mexanudeckas pabora

https://m.edsoo.ru/8a8cac47

54

MormHocTs. EquHUNBI MOIITHOCTH

https://m.edso0.ru/4395592¢

55

Ypoxk-uccinenoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU
MoabEME IO JecTHUIE"

https://m.edso0o0.ru/8e91821a

56

[IpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cuit Ha pbluare

https://m.edsoo.ru/1283aa34

57

Kontponbhas pabota 1o teme
«/laBrieHMe TBEPIBIX TEI, )KUIKOCTEH
1 Ta3oB» / Beepoccwuiickas
poBepoyHas pabora

https://m.edso00.ru/3¢391d99

58

PesepBubiii ypok. Pabora ¢ Tekctamu
o Teme «JlaBnenue TBEPABIX TeEII,
KUKOCTEN U Ta30BY /
Bcepoccuiickas nmpoBepounas pabota

https://m.eds00.ru/76988618

59

Prrdaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota

«HccnenoBanue ycinoBuil paBHOBECUS

pbIyaray

0.5

https://m.edsoo.ru/85ed83cc

60

Pemenne 3agay mo teMe «Y CIOBUS

https://m.edsoo.ru/6d1cdc72
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paBHOBECHSI phlUara»

61

KoaddutmenT mone3Horo neicTBus
Mexanu3ma. Jlaboparopnas pabota
«3mepenne KII/ HaknonHOM
TUIOCKOCTHY

0.5

https://m.edsoo.ru/8a91d11d

62

Pemenue 3aga4d no teme "Pabora,
MorttHocTh, KIT/"

https://m.edsoo.ru/ab3c7eaf

63

MexaHnueckasi JHEpIusl.
Kunetnueckas 1 noTeHIMAIbHAS
SHEPrus

https://m.edsoo.ru/2delcc24

64

3akoH COXpaHCHUA MEXaHUYeCKOM
SHEPTIUn

https://m.edsoo.ru/92e9¢efac

65

YPOK-3KCIEPUMEHT MO TEME
"DJKCIEPUMEHTAIBHOE OTPEICTICHUE
M3MEHEHUs KUHETUYECKOH 1
MOTEHLUAIBHON YHEPTUH NIPU
CKaThIBAaHHMHM TeJa M0 HAKIOHHOU
MJI0CKOCTH"

https://m.edsoo.ru/fbb989ba

66

Kontponbnas paboTta mo teme
«PaboTa 1 MOIIIHOCTh. DHEPT U

https://m.edsoo.ru/1a4d3478

67

PesepBubiii ypok. Pabora ¢ Tekctamu
o teMe "MexaHuueckoe ABuxKeHue"

https://m.edsoo.ru/355411fe

68

PesepBHbIit ypok. Pabota ¢ TekcTamu
o TeMe "PaboTta. MOmHOCTG.
Oneprus"

https://m.edsoo.ru/281b265¢

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

12
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8 KUIACC

Kosn4yecTBo yacoB JJIeKTPOHHBbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Kontpoanupie |- MpaxTuyecku ilayqeﬂml Llﬁf?LI;OBaTeﬂbele
padoThI e padoThI pecypesI

OCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIAPHO-KUHETUYECKON TEOPUH 1 https://m.edsoo.ru/4b6b1523
Y UX OIBITHBIC MOATBEPKICHUS

2 Macca u pazMep aTOMOB U MOJIEKYJI 1 https://m.edsoo.ru/51284758

3 Monenu Taepaoro, KHHK(ZFO " 1 https://m.eds00.ru/7236¢919
ra3o00pa3HOro COCTOSIHUM BellecTBa
OO®bsicHeHHEe CBOICTB TBEPOTO,
KHUIKOTO U Ta3000pa3HOTO

4 COCTOSIHM BEIIECTBA HA OCHOBE 1 https://m.edso0.ru/94849842
MOJIOKEHUH MOJIEKYJIIPHO-
KMHETUYECKON TEOpUH

5 Kpucrannnueckue u amop¢Hsie Tena 1 https://m.edsoo.ru/5d25b3dd

6 CMaiHBAHNE  KAHLIAPHOCTE. 1 https://m.edsoo.ru/8bb5494b
IToBepXHOCTHOE HATSKEHUE

7 TennoBoe paclIMpEeHHE U CKATUE 1 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBs3b TeMIepaTypbl

8 CO CKOPOCTBIO TETUJIOBOTO ABHXKEHUS 1 https://m.edsoo.ru/767b611b
YaCTHI]

9 BHYTPCHH5T SHEPIHS. E:HOCO6H 1 https://m.edsoo.ru/7al161b6d
M3MEHEHUS! BHYTPEHHEN SHEpruu

10 Bupael teronepenaun 1 https://m.edsoo.ru/e5c7ce2c
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11

VYpok-koudepennus "lIpaktuyeckoe
MCIIOJIb30BaHUE TEIIOBBIX CBOWCTB
BEIIECTB U MaTEPHUAJIOB B LIETIAX
sHeprocoepekeHus"

https://m.edso0.ru/47298c48

12

KoymuectBo TeruioTsl. Y neapHas
TEIIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

YpaBHEeHHE TEIUIOBOTO OanaHca.
Termoo0MeH 1 TeIIOBOE paBHOBECHE

https://m.edsoo.ru/6aefSeca

14

JlaGoparopHas paboTa
"HccneaoBaHue IBIEHUS
TETI000MEHa MPU CMEIINBAHUT
XOJIOIHOM U Topsiyeil Bojb!"

https://m.edsoo.ru/b1634a45

15

Pacuer konnuuecTBa TCIIJIOTHI,
HCO6XO,[[I/IMOFO AJI1 Harpe€BaHUs TEJla
U BBLACIACMOTO UM IMPU OXJIAKICHUN

https://m.edsoo.ru/fd21c3d1

16

JlaGopaTopHnas pabota
"OnpenaeneHue yaeabHOM
TEIUIOEMKOCTH BeliecTBa"

https://m.edsoo.ru/aabf9721

17

DOHeprus TOIMBa. Y aeabHast
TEIJIOTa CTOPAHMS

https://m.edso0.ru/2¢f8923b

18

IInaBneHue U OTBEpACBAHKE
KPUCTAJITMYECKUX Tell. Y IeJbHast
TEIUIOTA IJIABJICHUS

https://m.edsoo.ru/5¢93abab

19

JlaGopaTtopHnast pabota
"Onpenenenue yaeabHOU TEII0ThI
TIaBJIeHUS Jibaa"

https://m.eds00.ru/9cb89b68

20

[Tapoobpa3zoBaHue 1 KOHACHCALIHS.
Hcnapenue

https://m.edsoo.ru/943361ac
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21

Kunenue. Y nenpHas teniora
napooOpa3oBaHUs U KOHICHCAIIUH.
3aBUCHMOCTH TEMIIEPATYPhl KUTICHUS
OT aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/edc6ee3f

22

BrnaxuocTs Bo3ayxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCUTEIBHOW BJIIAXKHOCTH BO3Tyxa"

https://m.edsoo.ru/17eeb2af

23

Pemenue 3amau Ha onpeneneHue
BIIKHOCTH BO3/yXa

https://m.eds00.ru/9197285d

24

[TpuHIMITBI paOOTHI TEMIOBBIX
neurareneif. [Taposas TypOuHa.
JlBurarens BHYTPEHHETO CrOpaHUS

https://m.edsoo.ru/al4fldbc

25

KIIJI TenoBoro aBurares.
TennoBble ABUTaTEIN U 3alIUTa
OKpYXKaroIIeH Cpebl

https://m.edsoo.ru/c1c67641

26

3aKkoH COXpaHCHH:A U ITPCBPALLICHUA
OHCPI'vU B TCIJIOBLIX ITPOLIECCAX

https://m.edso0o0.1ru/89535ae3

27

[ToaroToBKa K KOHTPOIBHOM paboTe
1o TeMe ""TeroBbIe ABICHUSA.
N3MeHeHune arperaTHbIX COCTOSTHUM
BenrecTna"

https://m.edsoo.ru/dfea43fc

28

KonTponbHas pabota no teme
"TeruioBble siBNIeHUs. MI3mMeHeHMe
arperaTtHbIX COCTOSIHUII BeliecTBa"

https://m.edsoo.ru/64eb961f

29

Onektpuzanus Ten. [[Ba pona
AIIEKTPUICCKUX 3aPSIOB

https://m.edsoo.ru/17ef865b

30

Ypok-uccnenoBanue "OneKTpusanusl
TeJl UHAYKIUEH U U

https://m.edsoo.ru/1de2a6dc
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COIPUKOCHOBEHUH"

31

B3anmMozeicTBue 3apsyKEHHBIX TEIl.
3akon Kynona

https://m.eds00.ru/9753¢836

32

DNEKTPUUECKOE TOJIE.
HanpsikeHHOCTD AJIEKTPUYECKOTO
nosist. [IpuHnun cynepnosuuuu
AIEKTPUYECKHUX TTOJIEN

https://m.edsoo.ru/46777142

33

Hocurenu anexTpuyeckux 3apsioB.
OnemeHTapHbIi 3apsan. CTpoeHue
aToma

https://m.edsoo.ru/d5afc8eb

34

[TpOoBOTHUKY M TUAJIEKTPUKH. 3aKOH
COXPAaHEHHUS INEKTPUIECKOTO 3apsia

https://m.edsoo.ru/f2d4al34

35

Pemienue 3a1au Ha npUMEHEHHE
CBOMCTB JJICKTPUICCKUX 3aPsI0B

https://m.edsoo.ru/5e7ea9cc

36

DNEeKTpUUECKUN TOK, YCIOBUS €r0
cyuiectBoBanus. ICTOUHMKH
ANEKTPUYECKOTO TOKA

https://m.edsoo.ru/67367ddc

37

JIeficTBHS DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/aele7251

38

VYpok-uccnenosanue "JleiictBue
AIEKTPUYECKOTO MOJIs Ha
MIPOBOJIHUKH U IUAJIEKTPUKH"

https://m.edsoo.ru/1b724c3e

39

BHGKTpI/I‘leCKI/Iﬁ TOK B MCTaJlJlax,
KHUIKOCTAX U Ira3dax

https://m.edso00.ru/23935322

40

DnexTpuueckas LUenb U €€ COCTaBHbIE
YacTH

https://m.edsoo.ru/e19acc53

41

Cuia Toka. JlabopaTtopHas pabora
"N3mMepeHue U peryJupoBaHUe CUIIbI
ToKa"

0.5

https://m.edsoo.ru/d67176b6
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42

DIIEKTPUYECKOE HAIPSIKEHHUE.
BoasT™metp. JIabopaTopras pabota
"H3MepeHne u peryaupoBaHue
HanpspkeHus"

0.5

https://m.edsoo.ru/6a219¢ef8

43

ConpoTuBieHHE TPOBOAHHKA.
VY nenbHOE COMPOTHBIICHHE BELIECTBA

https://m.eds00.ru/98c11226

44

JlabopaTtopHas pabota "3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTUBIICHUS

MPOBOJHHKA OT €0 JJTHHBI, TUTOIIAH
MOTIEPEYHOr0 CeUYeHus1 U MaTepuana”

https://m.edsoo.ru/8852b3cf

45

3aBUCUMOCTE CHJIIBI TOKA OT
HanpsokeHus. 3akoH Oma s
y4acTka [enu

https://m.edsoo.ru/224862ac

46

JlaGoparopHas pabota
"HccnenoBaHue 3aBUCUMOCTH CHUIIBI
TOKa, UAYIIEro Yepe3 pe3ucTop, ot
COIIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pesucrope”

https://m.edsoo.ru/8fbc7c5a

47

ITocnenoBaTenpHOE U napajieJIbHOC
COCANHCHUA ITPOBOAHUKOB

https://m.edsoo.ru/73{4d541

48

JlaGopaTtopHnas pabora "IIpoBepka
MIpaBUJIa CJIIOKEHUS HAMPSLKEHUH Tpu
MocIe0BaTeIbHOM COETMHEHUN
JIBYX PE3UCTOPOB"

https://m.edsoo.ru/9fec21e2

49

JlaGopaTtopnas pabota "IIpoBepka
IpaBUJIa JJIsl CUIIBI TOKA MIPU
napajuieIbHOM COeIMHEHUU
pe3uctopon”

https://m.edso00.ru/6b9{d546
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50

Pemienue 3a1ay Ha mpUMEHEHHE
3akoHa Oma 1Sl pa3auyHOTO
COCTMHECHHUS TIPOBOTHUKOB

https://m.edso0.ru/24e¢36972

51

PaboTa 1 MOIIIHOCTB AJIEKTPHYECKOTO
toka. 3akoH J[xoyns-Jlenma

https://m.edsoo.ru/82114c5b

52

JlaGopaTtopHnast pabota
"Onpenenerne padboOTHI U MOITHOCTH
AIEKTPUUECKOTO TOKA"

https://m.edsoo.ru/dd1d4d66

53

DJeKTpUYecKre ey U MoTpeOuTenu
AIIEKTPUUYECKON YHEPTUU B OBITY.
KopoTkoe 3ambikaHue

https://m.edsoo.ru/f4fle71a

54

ITocTostHHBIC MAar"HuThbl, UX
B3aUMOJCHCTBHUE

https://m.edsoo.ru/6e766¢29

55

VYpoxk-uccienoanue "M3yuenue
MOJIEH ITOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/3ab2bd56

56

MarauTtHoe 1osie. MariutHoe 11oJjie
3eMIIH ¥ €ro 3HaUeHHUE T )KU3HU Ha
3emiie

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "DIIeKTPUUECKHE 3apsi/Ibl.
3apspKeHHBIE Tena U UX
B3aumMoiercTBUs. I1ocTOSHHBIN
AIIEKTpUYECKUil TOK"

https://m.edsoo.ru/325ebb45

58

KonTponbHas pabota no teme
"DJIeKTpUYECKHE 3apsibl.
3apspKeHHbBIE Tela U UX
B3aumojiercTBus. [locTosTHHBIN
DIIEKTpUUYECKHUi TOK" /

https://m.edsoo.ru/18b3ac5f
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Bcepoccuiickas nmpoBepouHas pabota

59

PesepBHbrii ypok. Pabora ¢ Tekctamu
o Teme "[locTosHHBIH
AIIEKTpUYECKHil TOK" /
Bcepoccuiickas nmpoBepouHas paboTa

https://m.edsoo.ru/713efeab

60

OmneIT OpcTena. MaruutHoe nosie
ANEKTPUUYECKOTO TOKa MaruutHoe
10JI€ KaTyIIKHU C TOKOM

https://m.edsoo.ru/c81d38dd

61

IIprMeHeHne IIEKTPOMAarHuTOB B
texHnuke. Jlabopatopnas pabora
"N3yueHue neicTBUSI MAarHUTHOTO
I10JI51 HA MPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DJEeKTpOIBUTATENb TOCTOSIHHOTO
Toka. Micnionb3oBanue
AIIEKTPOABUTraTeNe B TEXHUUECKUX
YCTPOHCTBAaX M Ha TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHCTpyupoBaHue U U3yUYeHHE
paboThI eKTpoaBUTaTes”

https://m.edso0.ru/9¢99a4b7

63

Oneitel @apanes. 3aKoH
JIEKTPOMArHUTHON MHAYKIIHH.
IIpaBuino Jlenua

https://m.edsoo0.ru/2981eldb

64

Dnexrporeneparop. Criocoos
MOJTyYEHUS IIEKTPUIECKOW YHEPTHUH.
DIEeKTpOCTaHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPruu

https://m.edso00.1ru/d926dc7f

65

[ToaroToBka K KOHTPOJIBHOM paboTe

https://m.edsoo.ru/e35e6336
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1o TeMe "DIIEeKTPUYECKUE U
MarduTHBIE IBIcHUSA"

KontponbHas pabota no teme

66 "DJIeKTpUUECKUE U MAarHUTHBIC 1 https://m.edsoo.ru/fc544d96
saBieausd"
P 7| . Pa6

67 e3epBH}T‘IH ypoik. Fabota ¢ T?'K Crami 1 https://m.edsoo.ru/7d3485¢l
o TeMme "TeroBbIe IBICHUS
P 7| . Pa6

68 e3epBHI:IH YPpOK. Fabota ¢ TeKSTaMH 1 https://m.edsoo.ru/46a7afas
o reMe "MardauTHebIe SBJICHUS

OBILIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOTPAMME
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9 KUIIACC

Kosn4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Konrpoabnsbie | IlpakTuyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI e padoThI
pecypchbl

MexaHn4ueckoe JKEHHUE.

1 XA ABIDREHH 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUKa
Cucrema orcdyera. OTHOCHTEIIFHOCTE

2 1 https://m.edsoo.ru/5¢869dc5
MEXaHUYECKOTO IBMKCHUS
PaBHOMEpHOE IPAMOJIMHENHOE

3 p p 1 https://m.edsoo.ru/bc342e86
IBIDKEHHE
HepaBHOMepHOE npsAMOIuHENHOE

4 nerkeHne. CpeHsas 1 MrTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
ITpssMonmHEHHOE PaBHOYCKOPEHHOE

5 P p yerop 1 https://m.edsoo.ru/cbb4116b
JBH)KEHUE. Y CKOPEHUE
CkopocThb IpSIMOIMHEWHOTO

6 PaBHOYCKOPEHHOI'O JBUKECHUS. 1 https://m.edsoo.ru/2c456185
I'padux ckopocTu
JlaGopatopHnas pabora "OnpezneneHue

CKOpEHUs Tejia IpU

7 yCrop P | | hitps://m.eds0o.ru/dfd66c69
PaBHOYCKOPEHHOM JIBUKEHUU T10
HaKJIOHHOM INIOCKOCTH"
CBo0Oognoe nanenue teil. OnbIThI

8 A A 1 https://m.edsoo.ru/163¢f472
T'anmunes

9 ParomepHoe nBwkeHKE 10 1 https://m.edsoo.ru/7a978b7a
okpy>kHOCTH. [lepron u yacrora
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oOpamienus. JInneitHas u yrioBast

CKOPOCTH

10 [{eHTpOCTpEMHUTEIBHOE YCKOPEHHE https://m.edsoo.ru/21f74a13
I1 I H .B

11 CPBLI 3AKOH HILIOTOHA. BEKTOp https://m.eds00.ru/8776289d
CHUIIBI
Bropoii 3akon HeroToHa.

12 . https://m.edso00.1ru/6b639d94
PaBHonelicTByrOIIAs cuiia
Tpetnii 3axod HeroToHa.

13 P https://m.edso0.ru/6155617¢
Cyniepnio3unus cui
Pemrenue 3agad Ha cHE

14 HICHHE 3a7a Ha TPHMCHEHHC https://m.edsoo.ru/52e8393d
3akoHOB HprotoHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P C

16 CIICHHE 3a/at To TeMe « A https://m.edsoo.ru/3bf34e6¢
YOPYTOCTH»
JIab 3] O

17 abOpaTopHa pabota «HPElCICie https://m.edsoo.ru/aabe6bc3
KECTKOCTHU TIPYKUHBI

18 Cuna tpenus https://m.edsoo.ru/67bcdefb
Pemenue 3amay o teme «Cuita

19 HHICHHE Sa/a% 1O TeM i https://m.edso0.ru/97¢5¢938
TPEHUSD
JIaboparopHas padora "OnpeneieHue

20 patopHas pabot fipeaet HIT' https://m.edso0.ru/78{f698¢
KOd(UITMEHTA TPEHUS CKOJBKCHHUS
Pemenue 3amau mo teme "3aKOHEBI

21 Herorona. Cuia ynpyroctu. Cuna https://m.edsoo.ru/885¢c63el
TpeHus"
Cwuia TSKECTH ¥ 3aKOH BCEMHUPHOTO

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/c4cba3c3

naacHus
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23

Ypok-koubepenius "J[BrmkeHue Tein
BOKPYT TPaBUTAIIIOHHOTO LIEHTpa
(Conneunas cucrtema). ["amakTukn"

https://m.edsoo.ru/6a48e5¢3

24

Pemenue 3aga4d no teme "Cuita
TSOKECTH M 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/8b4d9183

25

IIepBas kocMu4ecKas CKOpOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/5f38dbas

26

PaBHOBECHE MaTeprUaIbHOW TOUYKH.
AOGcomoTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENA C
3aKPEIUIEHHONW OCBIO BPAILCHUS.
MowmeHnT cunsl. LlenTp TsxecTn

https://m.edsoo.ru/a351cela

27

PaBHOBECHE MaTeprUaIbHONW TOUYKH.
AOGcomoTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENA C
3aKPEIUIEHHONW OCBIO BPAILCHUS.
MowmeHnT cunsl. LleHnTp TsKecTH

https://m.edsoo.ru/6872abf4

28

Perrenne 3amaud mo reme "MoOMEHT
cwibl. LleHTp TsxecTn"

https://m.edsoo.ru/77b2c6¢5

29

[ToaroToBka K KOHTPOJIBHOM padboTe
o TeMe "MexaHnyecKoe IBUKEHHUE.
BsaumopeiictBue Ten"

https://m.edsoo.ru/2batb487

30

KonTponbhas pabota no teme
"MexaHn4YeCcKoe IBHKEHUE.
BsaumopeiictBue Ten"

https://m.edsoo.ru/fc25194b

31

Nmnynbe Tena. Umnynsc cuiibl. 3aKoH

COXpaHEHUs UMITyJIbCa. YIPYroe u

https://m.edsoo.ru/251e6f13
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HEYIPYTroe B3auMOJCHCTBUE

Pemrenne 3amau mo reme "3akoH

32 " https://m.edsoo.ru/c3cceebl
COXpaHEHUsI UMITyJIbCa
VYpok-koHDepe "Peax oe

33 P HepeH THBH | https://m.edsoo.ru/8b5e27f1
JIBUYKEHHUE B IPUPOJIC U TEXHUKE

34 Mexannyeckasi paboTa U MOILITHOCTh https://m.edsoo0.ru/848ba637
Pabora crtsl TSKECTH, CHIIBI

35 ’ https://m.edsoo.ru/d7a7¢555
YIPYTOCTH M CHJIbI TPEHUS
Jlabopartopnast pabota «Ornpezenenne

aboTEI C €

36 PabOTRL CHIILI TPEHHA TpH https://m.edso00.ru/667c837¢e
PaBHOMEPHOM JIBM)KCHUH TeJIa 10
TOPU30HTAIBLHON TTOBEPXHOCTHY
CBs3b DHE a0oTHI.

37 BASH FHCPTHH 1 paboThl https://m.edso00.ru/84817179
[ToreHimanbHas 3HEPrust
Kunetnueckas sHe . Teopema o

38 HHETHIH il Heprit peM https://m.edsoo.ru/24d61ab5
KHUHETHUYECKON SHEPTrUu
3aK0OH COXpaHEHU SHEPTUU B

39 p p https://m.edso00.ru/24661£29
MEXaHUKE
JlaboparopHas padora «/3yuenue

40 patop p Y https://m.edsoo.ru/48838ca3
3aKOHA COXPaHEHUS YHEPTUM»
KonebarensHoE €HUE U €T0

41 JICDATCILHOT ABHACHHC 1 € https://m.edsoo.ru/7b9859af
XapaKTEPUCTHKHU
3aryxaroime KojIeOanus.

42 TYXAIOIIC KOICOATITE https://m.edsoo.ru/ad17f942
Boinyxnennsie kosebanus. Pesonanc
MareMmaTtudeckuii K 7|

43 R https://m.edsoo.ru/4a6aa385
MAasiTHUKU

44 Vpok-ucciieoBaHue «3aBUCUMOCTD https://m.edsoo.ru/b1c7271b
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nepuoja KojaebaHui oT KEeCTKOCTH
MIPYXUHBI U MacChl Tpy3a»

45

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOoaeOaHusIx

https://m.edsoo.ru/8544337¢

46

Jlaboparopnas pabota «Onpenenenue
4acTOTHI U Iieproia KoneOaHui
MPY>KUHHOI'O MasiTHUKA»

https://m.edsoo.ru/bald1d48

47

JlaGopatopHas pabota «IIpoBepka
HE3aBUCHUMOCTH NIeproJia KojaeOaHHi
rpys3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl rpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexaunueckue BoaHEL. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE 1
MIOIIEPEYHBIE BOJIHBI

https://m.edsoo.ru/8ed367¢e7

49

Ypok-koHpepenius "MexaHndecKue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckre BOJIHbI"

https://m.edsoo.ru/ebd8d7b6

50

3ByK. PacnipocTpaHeHne u oTpakeHue
3ByKa

https://m.eds00.ru/8a594969

51

VYpok-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

https://m.edso0.ru/2b951238

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pE30HaHC

https://m.eds00.ru/699e3612

53

Ypok-koHpepeHus "YIbpTpa3ByK U
MH(Pa3BYK B IPUPOJE U TEXHUKE"

https://m.edsoo.ru/ffc5cbba

54

[ToaroroBka Kk KOHTPOJIBHOM padboTe
1o TeMe "3aKOHbI COXpaHEHUsI.

https://m.edsoo.ru/b347159¢
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MexaHunueckne KojieOaHus ¥ BOJIHBI"

55

Konrponsnas padora o Teme
"3akoHbI cOXpaHeHHUs. MexaHnuecKkue
KoJieOaHus U BOJIHBI"

https://m.edsoo.ru/e9924b5e

56

DNEKTPOMarHUTHOE IOJIE.
DNEKTPOMarHUTHBIE BOJIHBI

https://m.edsoo.ru/45bbd19b

57

CBolicTBa QJICKTPOMArHuTHBIX BOJIH

58

Ypok-koudepenmus "lkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp30BaHME 3JIEKTPOMArHUTHBIX
BOJIH JI1 COTOBOI1 cBsA3U"

https://m.edsoo.ru/48{68a2d

59

VYpoxk-uccienopanue "M3yuenue
CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMITEHOTO TennedoHa"

https://m.edsoo.ru/3cfae84a

60

Pemenue 3amgad Ha onpenenexHue
JaCTOThI U JJINHBI 3J'I€KTpOMaFHI/ITHOI71
BOJIHBI

https://m.edsoo.ru/ebe362a6

61

DneKTpoOMarHuTHas Ipupo/ia CBETa.
CkopocTb cBeTa. BosHOBBIE cBOICTBA
CBETa

https://m.edsoo.ru/ecb99257

62

Hcrounuku ceera. IIpsamonuneitHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUs
Comnnua u Jlynsl

https://m.edsoo.ru/f3de5613

63

3aKOH OTpa)KE€HUs CBETA. 3epKaia.
Pewrenue 3a1au Ha npuMeHeHUE
3aKOHa OTPaKEHUs CBETa

https://m.edsoo.ru/45e¢9{872

64

[Ipenomnenue cBeta. 3akoH
MIPEJIOMJICHUS CBETA

https://m.edsoo.ru/3¢c5f91f5
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65

[TonHOE BHYTpEHHEE OTpa’KEHUE
ceeta. Mcronp30BaHre MOJIHOTO
BHYTPEHHETO OTPaKCHUS B
ONTHYCCKUX CBETOBOJAX

https://m.edsoo.ru/4e43afa2

66

Jlaboparopnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
MIPEJIOMJICHUS] CBETOBOTO JIyda OT yTJia
MaJICHUs Ha TpaHule "BO3AYyX-

nn

CTCKJIO

https://m.edsoo.ru/835faed9

67

Ypok-koHpepeHmus "Vcnons3oBaHne
IMOJIHOI'O BHYTPCHHETO OTPAXKCHUA:
CBE€TOBO/JbI, OIITHKOBOJIOKOHHAA
CBSI3b"

https://m.edsoo.ru/2ce88641

68

JImaser. OnTHYecKas CHIIa JIMH3BI

https://m.edsoo.ru/c6451cf4

69

[Toctpoenne n300pa>keHui B IMH3AX

https://m.edsoo.ru/3b4b5e4f

70

JlabopaTtopHnast padota "Onpezenenue
(OKYCHOTO pacCTOSIHUS U ONTHYECKOM
CHUJIBI COOMpArOIIeH JTUH3HI"

https://m.edsoo.ru/911a47¢cb

71

Ypok-koubepenmus "OnTuiaeckue
JIUH30BBIC TTPHUOOPHI"

https://m.edso00.ru/5b79227a

72

I'na3 xak ontnyeckasi cucTeMa.
3penue

https://m.edsoo.ru/d7aa88af

73

Ypoxk-koupepenmus "JledexTs
3penus. Kak coxpanurts 3penue"

https://m.edsoo.ru/4dc7b213

74

PasnoxxeHue 6emoro cBera B CIIEKT.
OnwiTel HetoToHna. CiioxxkeHue
CHEeKTpaJbHBIX LBETOB. [lucnepcus
cBeTa

https://m.edsoo.ru/6eb8b874
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JlabopaTtopHnast pa6ota "ONBITHI 11O
pas3IoKeHUI0 O0eI0ro CBeTa B CIIEKTpP U

75 BOCHIPUSATHIO I[BETA MPEIMETOB MIPU UX https://m.edsoo.ru/b4867994
HaOJIOJICHUY Yepe3 [IBETOBBIC
¢buabTpH"
Ypok-npaktukyM "BosHOBBIE

76 CBOMCTBA CBETA: IUCIIEPCHS, https://m.edsoo.ru/1b4e5e94
uHTepdepeHius u gudpaxuus"
O Pesepdopna aHeTapHa

77 TP pgopaa u maneTapuas https://m.edsoo.ru/c36effbs
MOJIEJIb aTOMa
IToctynatel bopa. Monens atoma

78 TY-TaThl Hop ACID ATOM https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanue v moriouieHue cBera

79 atoMoM. KBauTsl. JInHelyaTeie https://m.eds00.ru/9tb5689b
CHEKTPBI
VYpoxk-npaktukym "HaOmronenue

80 p p y " a https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITyCKaHUs

81 PannoakTHBHOCTE U €€ BUIBI https://m.edsoo.ru/8e724769
CTtpoeHre aTOMHOI'O a.

82 TPOCHHE aATOMHOTO AP https://m.edso0.ru/2d85bef3
Hyxnonnas monens
Pagnoax € IIpeBpalle .

83 FIMOAKTHBHBIC HPCBPALICHIA https://m.edsoo.ru/8b56a71d
M3oTomnsl
Pemenue 3amay mo teme:

84 | A .\ https://m.edsoo.ru/f241bbdc

PannoakTuBHBIE TpEBpalICHUS

85 [Tepuon monypacmnana https://m.edsoo.ru/523a9317
VYpok-koH(pepeHuus "PaaroakTHBHbIE

86 HU3IyYECHUS B IPUPOJE, MEIUIIUHE, https://m.edsoo.ru/4ea4f6e4

TexHuke"

10
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87

S nepHbie peakiyu. 3aKOHBI
COXpaHEHHs 3apsI0BOTO U MaCCOBOTO
YHCel

https://m.edsoo.ru/c4cbe7ee

88

DHeprus CBA3M aTOMHBIX sijiep. CBs3b
MacChl ¥ DHEPTUHU

https://m.edsoo.ru/734f11cl

&9

Pemenue 3anau o reme "Snepueie
peakuun"

https://m.edsoo.ru/5efa6f52

90

Peakuuu cuHTe3a U neneHus saaep.
Hcrounuku sHeprun CoaHIa U 3BE3]

https://m.edsoo.ru/2d7262c2

91

Ypok-koubepenmus " nepHas
sHepreTuka. JlercTeus
PaaNOAKTUBHBIX U3TyUYEHUN Ha
KUBBIE OpraHU3MBbI"

https://m.edsoo.ru/bd4bb6e5e

92

[ToaroToBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DJIEeKTPOMarHuTHOE MOJIE.
DeKTPOMarHuTHbIE BOJTHBI.
KBanrtoBsie siBneHus"

https://m.edsoo.ru/d9f1261a

93

KonTponbhas pabota o teme
"DeKTPOMarHUuTHOE TOJIE.
DeKTPOMarHuTHbIE BOJTHBI.
KBanrtoBsie siBneHus"

https://m.edsoo.ru/7231a58d

94

[ToBTOpEeHue, 06061IEeHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumoperncraue Tea"

https://m.edsoo.ru/8b45d684

95

[ToBTOpenue, o6o0mmenue. Pemenne
PACUCTHBIX U KaUCCTBCHHBIX 3a1a4 110
teme "TeruioBbie mpoiecch”

https://m.edsoo.ru/d3248943

96

IToBTOpenue, 0600eHNe. Penenue

https://m.edsoo.ru/28f67bc4

10
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pacyeTHBIX U KAYECTBEHHBIX 3a/1a4 110
teme "KIIJ] TennoBeIx gBuraTesnei”

97

[ToBTOpenue, 06061eHne. Pemenne
PACUCTHBIX U KaUCCTBCHHBIX 3a1a4 110
teme "KIIJ[ anexTpoycraHoBOK"

https://m.eds00.ru/399f4911

98

[ToBTOpenue, obo0IIEeHNE.
JlaboparopHbie pabOTHI IO KypCy
"CBeToBblIe siBJICHUS"

https://m.edsoo.ru/1¢d92¢22

99

IToBTOpenue, o6o0mmenue. Pabora ¢
TEKCTaMU 110 TeMe "3aKOHbI
COXPAHEHHUS B MEXaHUKe"

https://m.edsoo.ru/f7e3169d

100

[ToBTOpenue, o6o6menue. Pabora ¢
Tekcramu 1o TeMe "Konebanusa u
BOJIHBI"

https://m.edso00.1ru/497cclc6

101

[ToBTOpenue, o600meHNe. PabGoTa ¢
TekcTaMu 110 TeMe "CBEeTOBEIE
sBieHus"

https://m.edsoo.ru/5986dca?

102

[ToBTOpenue, o6o6menue. Padora ¢
TeKcTamu 1o TeMe "KBaHTOBas u
snepHas puzuka"

https://m.edsoo.ru/6d32eedf

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

102

27
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IMPOBEPSEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITIPOI'PAMMbBI OCHOBHOI'O
OBILET'O OBPA3OBAHUS

7 KIIACC

Kona
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUA

1.2

pa3indyaTthb ABJICHHUA IO OIMMUCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘—ICCK06 SIBJICHUEC

1.3

pacro3HaBaTh IPOSBICHHE M3YYEHHbIX (U3MUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4Yucie (U3UUECKUe SBICHHUS B MPHUPO/IE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3aJauy B Y4EOHYIO, BBIICIATH

CylIeCTBEHHbIE CBOMCTBA (PU3HAKN) (PU3MUECKUX SBICHUHN

1.4

ONHKCHIBATh H3yYEHHBIC CBOWCTBA Tel W (huU3MYECKHe SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIWYMHBI, IPH ONHCAHUH TPABHILHO
TPAaKTOBaThb (U3UUECKUH CMBICI HCHOJB3YEMbIX BEIMYUH, WX
0003HaYCHHS ¥ AUHUIIBI (PU3UYECKUX BEIMYUH, HAXOJUTH (POPMYIIBI,
CBA3BIBAIOIIME JAaHHYIO (PU3MUYECKYI0O BEIMYUMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTH  TpapUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITMYUH

L5

XapaKkTepU30BaTh CBOMCTBA TeJ, (HU3MYECKUE SIBICHHUS W TPOIECCHI,
WCIIONb3ysl H3YYEHHBIE 3aKOHBI, IIPU OSTOM J1aBaTb CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHa M 3alHUChIBAaTh €r0 MaTeMaTU4YeCKoe

BBIPAXXCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tel, B TOM
qyucie W B KOHTEKCTE CHUTyallud MpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISABIATh HPUYMHHO-CIEJCTBEHHBIE CBS3HM, CTPOUTH
oObsicHeHue M3 1 — 2 jOrMYeckux MmaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (DM3NYECKUX SBICHUH, (U3NUECKUX 3aKOHA WU

3aKOHOMCEPHOCTHU

1.7

pemarb pacuéTHble 3a7aud B 1 — 2 NEHCTBUS, UCHOJB3YS 3aKOHBI U




(bopMyIbl, CBA3BIBAIONINE (PU3NUECKUE BEIUYMHBI: HA OCHOBE aHAJIN3a
YCIOBUS 3aJaud 3alUCBIBATh KPaTKOE YCIOBHE, IIOJCTaBIISATH
¢uznyeckue BeNINYUHbI B (OPMYIIBI U IPOBOAUTH PACUETHI, HAXOIUTh
CIPaBOYHBIC JaHHbIE, HEOOXOUMBbIE JUIsSl peILIeHHs 3a/1a4, OLIEHUBATh

PEAUTMCTUIHOCTH MOTYICHHON (PU3NYECKON BETUIHHBI

1.8

pacrlo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh TPU MOMOIIH
bu3NYecKuX METOJOB, B ONHCAHWU UCCIIEOBAHMS  BBIICNATH
MPOBEPAEMOE  MPEANOJIOKEHUE (rumoresy),  paznuyarh U
MHTEPIIPETUPOBATh MOJyUYEHHBIM pe3yJbTaT, HaXOAWUThb OUIMOKH B

XOJ¢€ OIIbITa, ACJIAaTh BBIBOJABI 11O €TI0 PE3yJIbTaTaM

1.9

MPOBOAMUTH OIBITHl IO HAOMIONCHUI0 (PUINYECKUX SBICHHUA WU
¢U3MYeCKuX  CBOWCTB  Tel:  (opMymMpoBaTh  TIPOBEpSEMbIC
MPEINONOKEeHUs, CcoOUpaTh  YCTAaHOBKY M3  MPEIIONKEHHOTO

000pyTOBaHUS, 3aIUCHIBATH XO/1 OTBITa U (JOPMYJIUPOBATH BHIBOIBI

1.10

BBITIOJIHATH TIPSIMBIE M3MEPEHUSI C HCIOJIH30BAHMEM AaHAJIOTOBBIX W
upOBbIX MPHOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

NPOBOJIUTHh  HMCCIECJOBAHWE  3aBUCUMOCTH  OIHOH  (pU3UYECKOM
BEJIMYMHBl OT JAPYrOM C HCIOJIB30BAHUEM MPSMBIX H3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOrO HCCIEIOBaHUS, COOMpaTh
YCTaHOBKY W BBIIIOJHATh U3MEPEHMUS, CIEAYs IPEUI0KECHHOMY IUIaHY,
(bUKCUpOBaTh pe3yNbTaThl MOTYYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJIE NPEAJIOKEHHBIX TaONIUIl U rpaUKOB, 1€1aTh BHIBOIbI

I10 pe3yJibTaTaM HUCCICAOBaHUA

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (U3NYECKHX BEIMYHUH, CIEIys
NPEUIOKEHHON MHCTPYKIMH: TIPU BBITOJHEHUH U3MEPEHH COOMpaTh
DKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOU

BCJINYHHBI

1.13

coOmoaTh TMpaBUia TEXHUKM O€30MacHOCTH TMpH pabore ¢

n1abopaTOpHBIM 000PYI0BAaHUEM

1.14

yKa3blBaTh MPHUHIMIBI  JASHCTBUS MOPUOOPOB U TEXHUYECKUX
YCTPOWCTB, XapaKTepHU30BaTh MPUHIMIBI JEUCTBUS HM3YyUECHHBIX
npuOOpOB M TEXHUYECKHX YCTPOMCTB C MOMOIIbIO HMX OMNHCAHHUA,
UCTIONB3YSl 3HAHUS O CBOMCTBaX  (PU3MYECKUX  SBICHUH U

HeoOXoAuMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAWTh TPHUMEPHl (HaXoauTh HWH(MOpPMAIMIO O MpUMepax)
MPAKTHUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM I obecrieueHuss O€30MacHOCTH TMpU  OOpalieHuu ¢
npuOOpaMu U TEXHUYECKHMHU YCTPOUCTBAMH, COXPAHCHHUSI 3/I0POBbS U

COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIICH cpefie

1.16

OCYILECTBIIATH OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu VIHTEpHET B
COOTBETCTBUU C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAaHUM M IYTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB
BBIICTAT, MHQOpPMAIMIO, KOTOpas SBISETCS MNPOTHUBOPEUYMBON HIIU

MOKET OBITh HeILOCTOBepHOﬁ

1.17

UCIIOJIB30BaTh pu BBIIIOJIHCHUH yueOHBIX 3alaHUI
HAyYHOTIOMYJIIPHYIO  JIUTEpaTypy  (U3UYECKOro  COAEpKaHMS,
CIIpaBOYHBIC MaTEpHallbl, pecypchl cetd MHTepHeT, BlageTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTA, MpeoOdpa3oBaHust HHPpOpMaIUH

U3 OJIHOM 3HAKOBOM CHUCTEMBI B JPYTYIO

1.18

co3/aBaTh COOCTBEHHbIE KpaTKHE MUChbMEHHBIC U YCTHBIE COOOIIECHUS
Ha ocHOBe 2 — 3 HCTOYHUKOB HHPoOpMAIUu (PU3UIECKOTO
COJIep’KaHus, B TOM 4YHCJe MyOJUMYHO JeNlaTh KPAaTKHE COOOIIEHUs O
pe3ylbTaTax TPOCKTOB WM Y4YeOHBIX HCCICOBAHHMA, TMPU OSTOM
TPpaMOTHO HCMOJb30BaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(1)I/I3I/IKI/I, CONIPOBOKAATH BBICTYIIJICHUC Hpei’.eHTaL{Heﬁ

1.19

IIPpU BBITTOJIHCHUU y‘-ICGHBIX IMPOCKTOB U I/ICCHCI[OBaHI/Iﬁ pacnupeaciaTb
0053aHHOCTHU B rpynrne B COOTBETCTBUHU C MTOCTABJICHHBIMHA 3aJiladyaMu,
CJICIUTh 3a BBIIIOJHCHHCM IIJIaHA HeﬁCTBHﬁ, aZICKBATHO OIICHHMBAThb
COOCTBEHHBIH BKJIaax B ACATCIBHOCTL  TI'PYIIIBI, BBICTPpAWBATH
KOMMYHHUKaTHBHOC BSaHMOHeﬁCTBHe, YUUThIBasA MHCHUEC

OKPY’KaIOIINX

8 KUIACC

Kon
NMpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

1.1

HUCIIOJB30BAaTh IIOHATHUA

1.2

pas3inyaTth ABJICHHA IO OIMMCAHUIO HX XaPaKTCPHBIX CBOWMCTB M Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JIaHHOE (PU3UUECKOE SBICHHE

1.3

pacro3HaBaTh TPOSBICHHE W3YYEHHbIX (U3MUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4ucie (U3UUECKUe SBICHHUS B MPHUPO/IE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a7auy B Y4EOHYIO, BBIICNATH

CYILIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUINUECKUX SIBICHUI

1.4

ONHKCHIBATh H3yYEHHBIE CBOWCTBA Tel W (PU3MYECKHe SIBICHUS,
UCTIONB3Yysl (U3WYECKHE BEIWYMHBI, IPH ONHCAHUHM TPABHILHO
TPAaKTOBaTh  (U3MYECKHH  CMBICI  HCIOJB3YEMBIX  BEIHYHH,
0003HaYCHHS ¥ €AUHUIIBI (PU3NYECKUX BEIHMYUH, HAXOJUTH (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYI0O (U3MYECKYI0 BEIHMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTh  TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITMYUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (hU3MUECKUE SBIICHUS U TPOLIECCHI,
UCIIONb3ysl W3YYEHHBIE 3aKOHbI, NIpPH 3TOM JaBaTh CIOBECHYIO
(GOpMYyITUPOBKY 3aKOHAa M  3allUChIBAaTh €r0 MaTeMaTU4YeCKoe

BBIPAXXCHHUC

1.6

00BSACHATH (hU3MUYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJE U B
KOHTEKCT€ CHUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1
— 2 JOTMYECKHMX IIAroB C MOMOIIbI0 1 — 2 W3y4EeHHBIX CBOMCTBa

bu3znyecKux SBICHUHN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

1.7

pemarb pacu€THbIe 3aa4ud B 2 — 3 JEHCTBUS, UCIOJIB3Ys 3aKOHBI U
(bopMyIIbl, CBA3BIBAIONINE (PU3NUECKUE BEIUYMHbI: HA OCHOBE aHAIIN3a
YCJIOBHS 3a/1a4M 3aIIUChIBAaTh KPATKOE YCIOBHE, BBIABIISITH HEJOCTATOK
JaHHBIX Ui pELIeHHs 3aJaud, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXxoauMble Juisl €€ pelIeHus, IPOBOAUTH pacdy€Tbl U CPAaBHUBATH
MOJlyYeHHOE 3HaueHHe (PU3NYECKOW BEIMYUHBI C H3BECTHBIMU

JaHHBIMH

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh MPH MOMOIIU
(GU3N4ECKUX METOJ0B, UCTIONb3Ysl ONMCAaHUE UCCIIEAOBAHMSI, BBIIEIATh
IIPOBEPSIEMOE IIPENIIOJIOKEHNE, OLIEHWBATh IIPABWIBHOCTH IOPsIKA

MPOBEACHUWA UCCIICA0OBaHMA, ACJIaTh BBIBOABI

1.9

IPOBOJUTH OIBITBl 0 HAOIIOAECHUIO (PU3MYECKUX SBICHUH WM
¢usmueckux  CBOMCTB  Ten:  (OpMYyIMpOBaTh  MPOBEpSEMBIE

NPEJIOJIIOKEHNs, coOMpaThb  YCTAHOBKY M3  NIPEJIONKEHHOIO




000pyA0BaHUs, OMUCHIBATH XO/1 ONbITa U (POPMYIHPOBATH BHIBOBI

1.10

BBIIIOJIHATH IPSAMBIC HM3MEPEHHUS C HCIOJIB30BAHUEM aHAJIOrOBBIX
npuOOPOB U IATYUKOB (PU3NYECKUX BEIIMYHMH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH

MPOBOJIUTh  WCCJICJIOBAHWE  3aBUCHMOCTH  OJHOM  (pu3mueckou
BEJIMYMHBI OT JPYrol C MCHOJb30BAaHUEM MPSMBIX HM3MEPEHUM:
IUTAHUPOBATh HCCIIEOBAHKUE, COOMpaTh YCTAHOBKY W BBINOJIHATH
U3MEpEeHHs, CcleAys  MpeajoKeHHOMY  IUIaHy,  (PUKCHPOBAThH
pe3yJIbTaThl MOYyYCHHOW 3aBUCHUMOCTH B BUJE TAOIUI[ M TpadHKOB,

JC€JIaTh BBIBOAKBI 110 PE3yJIbTaTaM UCCIICAOBaHUA

1.12

OPOBOJUTh  KOCBEHHbIE  H3MEPEHUs  (U3UYECKUX  BEIMYMH:
IUTAHUPOBATh U3MEPEHUS, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelyst IPENJIOKEHHOW MHCTPYKUMHM, UM  BBIYHMCIATH 3HAYCHHUE

BCJINYHHBI

1.13

coOmoaTh MpaBuUjia TEXHUKM O€30MacHOCTH Ipu pabore ¢

71a00paTOPHBIM 000PYI0BaHHEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3yYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX OMNHCAHUS, HCIOJIb3Ys
3HAHUS O CBOMCTBAaxX (U3MYECKUX SBICHUM H HEOOXOJUMBIE

(1)I/I3I/I‘I€CKI/IC 3aKOHOMCPHOCTH

1.15

pacno3HaBaTb NPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pbl o CxXe€MaM MU CXEMAaTUYHbIM PUCYHKaM, COCTABJIATH CXCMbI
QJICKTPHUYCCKHUX ueneﬁ C IOCJICAOBATCIIbBHBIM H II4paJUJICIIbHBIM
COCAMHCHUCM 9JICMCHTOB, pasinvasa YCJIOBHBIC 0003HaYCHUS

3JICMECHTOB JJICKTPHUYCCKUX nerei

1.16

MPUBOANTh TPHUMEPHl (HAXOauTh HWHMOpPMAIMIO O MpUMepax)
NPaKTUYECKOT'0 UCMOJIb30BaHUS (PU3NUECKUX 3HAHUM B IOBCEAHEBHOM
KU3HM 11 oOecriedeHusi O€30MacHOCTH TMpU  OOpalieHuu ¢
npudopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHSI 3[JOPOBBS U

cOOII0ICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpPY KaIOIIEl cpejie

1.17

OCYIIECTBIISATh MOUCK MHGOPMAINK (PU3NIECKOTO COJIEPKAHUS B CETH
WNHrepHeT, HA OCHOBE HUMEKOUIUMXCSA 3HAHUW U IIYTEM CpPaBHEHHUS
JOTIOTHUTEIIFHBIX HMCTOYHHUKOB BBIACIATH WHQPOPMAIUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEIOCTOBEPHOM

1.18

UCTIONB30BaTh TPU  BBIOJHEHMHM Yy4YeOHBIX 3aJaHUN  HAy4HO-




HOIYJIIPHYIO JINTEPaTypy (U3NYECKOIO COAEp)KaHUs, CIPABOYHbIE
MaTepuaibl, pecypchl ceTh VHTepHeT, BnaxeTe NpUEMaMHu
KOHCIIEKTUPOBaHUS TEKCTa, NMPpeoOpa3oBaHus MHPOpPMAIMN U3 OJHOU

3HAKOBOM CHCTEMBI B APYTryro

1.19

CO3/1aBaTh COOCTBEHHBIC MHCbMEHHBIE M KPAaTKHE YCTHBIE COOOIICHHUS,
0000mas wHGOpPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB (PH3UIECKOTrO
COJIep)KaHUs, B TOM 4YHCIIe MyOJIMYHO NPEICTABIATH PE3yJIbTaThl
MPOEKTHOM WJIM MCCIEAOBATEIbCKON AEATEIbHOCTH, IPH 3TOM
rPaMOTHO HCIOJIb30BaTh HM3YYEHHBIM IMOHSITUHHBIA anmapaT Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.20

IIPU BBITIOJTHEHUHM YYEOHBIX MPOEKTOB M HCCICNOBAHUN (PUINIECKUX
MIPOLIECCOB PACHpPENeNsITh 00SI3aHHOCTU B TIpyINIeE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/1a4aMH, CJEAUTh 3a BBINOJHEHUEM ILJIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
CcOOCTBEHHBIM BKJAJ B JCITENBbHOCTb TPYMIbI, BHICTPaWBaTh
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  IMPOSBIAS  T'OTOBHOCTH

paspeniaTh KOHMOIUKTHI

9 KUIIACC

Kon
NpoBepPsIEMOTo
pe3yjabTarTa

HpOBepﬂeMble NMpEeAMETHBLIC PE3YJIbTAaThbl 0CBOCHUA OCHOBHOI
06p330BaTeJILHOI71 nmporpaMmbl OCHOBHOI'O o01ero 06pa303aﬂuﬁ

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUA

1.2

pasinyaTthb ABJICHHA IO OIMMCAHUIO HX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKoe SBJICHHUC

1.3

pacro3HaBaTh IpOSBICHHE M3YYCHHBIX (U3MUYECKUX SBICHUHA B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM INEPEBOAMUTH MPAKTHUYECKYIO 33/ady B y4eOHYIO, BBIACIATDH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINICCKUX SIBICHUI

1.4

ONKCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBICHUS,
UCNONb3ysl (U3NYECKHE BEIMYMHBI, IPU ONMCAHUM IPABUIBHO
TpPakTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHHSI U €UHUIIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME  JIAHHYIO  (PU3MYECKYIO BEJIMYUMHY C JAPYTUMH




BEJIMYMHAMHU, CTPOUTHh  IpaUKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(bI/I3I/I‘leCKI/IX BCINYNH

1.5

XapaKkTepu30BaTh CBOMCTBA Tell, (PU3NUYECKUE SIBICHUS U IPOLECCHI,
WCIIONIb3ySl W3YYEHHBIE 3aKOHBI, IPH 3TOM JaBaTh CIOBECHYIO
GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTHYecKoe

BBIPAKCHHE

1.6

O00BACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUECHTHPOBAHHOIO  XapakTepa:
BBISIBJIATH HpI/I‘-II/IHHO-CJIGHCTBeHHBIC CBA3U, CTpOI/ITB O6’b$ICH€HI/I€ nu3 2
— 3 JIOTMYECKUX WIaroB ¢ MOMOINIbI0 2 — 3 HM3y4YEHHBIX CBOWMCTBA

¢bu3nuecKkux ABICHUN, GPU3NUIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemats pacu€THele 3ajauu (onuparomuecs Ha cucreMy u3 2 — 3
YPaBHEHUI), UCIONB3ysT 3aKOHBI ¥ (OPMYJBI, CBS3BIBAIOLINE
¢u3nueckue BEIMYMHBI: Ha OCHOBE aHalu3a YCIOBHUA 3aJlaud
3alMUCbIBaThb KpPAaTKO€ YCIOBHUEC, BBIABIATH HEAOCTAIOIIME HIIN
U30BITOYHBIC JTaHHBIE, BBIOMPATh 3aKOHBI U (YOPMYJIBI, HEOOXOAUMBIC
4Jid pelCHud, IMPOBOAWTH paCLIéTBI U ONCHUBATH PCATTUCTUYHOCTDH

MOJTyYEHHOT0 3HaUYeHUs (PU3UUECKOI BEIMYMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEUINTh NpPU OMOIIU
(U3NYECKUX METOJIOB, MCIIONB3Ys OMUCAHWE WCCIICAOBAHUS, BBIICIATH
MpoBepsieMOoe TPEIOI0KEHNE, OLIEHUBATh MPABWILHOCTh MOpPSAKA
MIPOBEJCHHUSI HUCCIEAOBaHUs, JeNaThb BbIBOJbL, HHTEPIPETHUPOBATH

pe3ynbTaThl HAOIOCHHIA U OTIBITOB

1.9

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3HYECKUX SIBICHUNA WIIH
(GU3NUECKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpAaTh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHHUS, OMHMCHIBATH XOJ ONbITA U €ro

pe3ynbTaThl, (GOPMYJIUPOBATH BHIBOIBI

1.10

NPOBOJUTh TMPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HW3MEPEHUIA,
ompenenss cpenHee 3HauEHHE H3MepseMOod BenudyuHbl ((okycHoe
paccTositHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (M3MEPUTENIBHOTO MTPUOopa)

NPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIWYHH C
UCIIOJIb30BaHUEM IPSAMBIX HU3MEPEHUil: IUIAHUPOBATh MCCIIEJOBAaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HKCHPOBATH pPE3yJIbTAThI

HOHy‘IeHHOf/’I 3aBHCHMOCTH (1)I/ISI/I‘~I€CKI/IX BCJIMUMH B BHJC Ta6J'H/IIII/I




rpauKoB, JAefaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJUTh  KOCBEHHbIE  W3MEPEHUS  (U3UYECKUX  BEIMYMH:
IUIAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W BBINOJHATH M3MEpPEHUs, Cleays MNpPeJI0KEHHOM WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI WM AaHAJIU3UPOBATH IIOJy4YCHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnrofarh TMpaBWia TEXHUKM Oe3omacHOCTH Tnpu paboTe ¢

71ab0paTOPHBIM 000PYI0BaHHEM

1.14

pa3nn4yaTh OCHOBHBIC IMPHU3HAKM H3YYEHHBIX (PU3MUYECKUX MoJeneil:
MaTepHaibHask TOYKa, a0COIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJIeNIb aTOMa, HYKJIOHHas

MOZCIIb aTOMHOTO sA/1pa

1.15

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa WX OINHCAaHUA, HCIOJIB3Ys
3HAHUSI O CBOMCTBaxX (PU3UYECKUX SBICHUA U HEOOXOIMMBbIe

¢buznyeckrue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh  CXEMbl M CXEMAaTHYHBIE PHUCYHKH HU3YYCHHBIX
TEXHUYECKUX YCTPONCTB, HU3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX MPOLIECCOB MPHU PEUICHUH YYEOHO-MPaKTUYECKUX
3ajjay, ONTUYECKUE CXEMBI JUIsl OCTPOCHUS M300paKEHUH B IIIOCKOM

3epkajie u coOuparolei JuH3e

1.17

NPUBOJAUTH TPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KHU3HH Ui oOecriedeHusi O€30MacHOCTH MpH  OOpameHuH ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPaHEHHsI 3J0POBbS U

COGJ’IIOI(CHI/I}I HOPM 5KOJIOTHYECKOI'O IMOBCACHUS B 0pr>1<aromel71 cpeae

1.18

OCYIIECTBIISATh MOUCK MH(POPMAINH (HU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENbHO (QOPMYNHpYysi TMOWCKOBBIA  3arpoc,
HaxXOAUTb NyTH  OINpPENEICHHUS  JTOCTOBEPHOCTH  ITOJIYYECHHOU
WH(POpMAIMM HAa OCHOBE HMMCIOIIMXCS 3HAHWW W JIOTOJHUTEIBHBIX

HCTOYHHKOB

1.19

UCIIONB30BAaTh MpPH  BBIMOJTHEHUHM YYEOHBIX 3a/laHUil  HAy4dHO-
MOMYJISIPHYIO JINTEPaTypy (U3NYECKOTO COAEp)KaHUs, CIPABOYHbIC
MaTepuaibl, pecypchl ceTu VIHTepHeT, BiaxeTh NpuéMaMu

KOHCIIEKTUPOBAHMsI TEKCTa, NpeoOpa3oBaHusi HHPOPMALIMU U3 OJHOM




3HAaKOBOM CHCTEMBI B IPYTYIO

1.20

co3laBaThb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBe HH(pOpPMALIUM M3 HECKOJbKUX HCTOYHUKOB (PU3HUUECKOTO
coJlepKaHusl, MyOJIMYHO MPEICTABIATH PE3yJbTaThl NMPOECKTHOW WU
UCCIIEIOBATENBCKON  JAEATENBHOCTH, IPU  OTOM  TI'PAMOTHO
WCIIOJIb30BaTh U3YUYEHHbIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeina
GU3MKN U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTalueld ¢ Yy4EToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

MIPHU BBITIOJTHEHUHM YYEOHBIX MPOEKTOB M HCCICIOBAHUN (PUINIESCKUX
MIPOLIECCOB PACHpPENeNsITh 00SI3aHHOCTH B TPYyIMIE B COOTBETCTBHU C
[IOCTABJIICHHBIMU  3a/1a4aMu, CJIEAUTh 3a BBIINOJHEHUEM ILJIAHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBI BKIAJ B JCITENBbHOCTh TPYMIbI, BBICTPaUBaTh
KOMMYHUKAaTUBHOE€  B3aWMOJICMCTBHE,  MPOSBIAS  T'OTOBHOCTH

pazpemats KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

7 KUIIACC

Kon
pa3aena

Kon

JIEMEHTA

IIpoBepsieMble 3J1eMeHTHI COIeP:KAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILIETO MHUPA

1.1

®uzuka — Hayka O npupozae. SABIECHHS NPUPOIBI.
dusznueckre SABIEHUSA: MEXaHMYECKHE, TEIIOBHIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckne BenuuyuHbl. M3mepenune — uzmueckux
BennynH.  @usuueckue  npudopsl.  IlorpemHocTsb

n3MepeHuil. MexryHapoHas CUCTEMa €UHULL

1.3

EctecTBeHHOHAyuyHBI METOJ| MO3HAHUS: HAOIIOACHUE,
IIOCTAaHOBKA HAay4HOI'O BOIPOCA, BBIABM)KEHHUE T'MIIOTE3,
9KCIIEPUMEHT IO IPOBEPKE TUIOTE3, OOBSICHEHHE

Ha0JIFOJaeMOT0 ABJIEHUS

1.4

Onucanue GU3NIECKUX SBICHUN C TTIOMOIIBIO MOJIECH

1.5

[IpakTrueckue pabOThI:
N3mepenue paccTosHUN.
N3mepenne 00bEMa JKUIKOCTH U TBEPIOTO TeEa.
Ornpezenienne pa3MepoB MajibIX TEN.
N3mepenue temriepaTypbl IPU MOMOIIHN KUIKOCTHOTO

TCPMOMCETPA U JaTYUKaA TEMIICPATYPhbI

INEPBOHAYAIJIbHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

CrpoeHue BewmiecTBa: aTOMbl M MOJEKYJbI, HX
pazMepbl. OmBITHI, JOKa3bIBAIONIME JAMCKPETHOE CTPOECHHE

BCIICCTBA

2.2

JIBrxenue yactull BemectBa. CBs3b  CKOPOCTH
JBW)KEHUS  4acTUIl C  TeMmmeparypoud. bpoyHoBckoe

nBukeHue, U dys3us

23

BzauMmogaeiicTBHe yacTHUIl BEIIECTBA: MPUTAKCHUC U

OTTAJIKMBAHHC




AFpCFaTHHe COCTOSAHUA BCLICCTBA: CTPOCHUC Ia30B,

KUIKOCTeH W TBEPABIX  (KPUCTAIMYECKUX)  Tell

24 B3anMocCBs3p MeXIQy CBOWCTBAaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M HMX AaTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[IpakTuueckue padbOTHI:
OneHka JuameTrpa aroMa METOJOM psioB (¢
UCTosib30BaHueM ¢otorpaduii).
2.6 OnbITel O HAOMIONCHHUIO TEIJIOBOTO PACIIUPECHHS

ra3os.
OnpiTel 1O OOHapy>KeHUIO  JEeHCTBUS  CHII

MOJICKYJISIPHOI'O MTPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanunueckoe JIBH>KCHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBH)KEHHE
12 Cxopoctb. CpenHsisi CKOPOCTh INPU HEPABHOMEPHOM
' JBIKEHUU. PacuéT myTH ¥ BpeMeHH JIBU>KEHUS
SBnenne uHepuuu. 3aKOH WHEpUUH. B3aummoneicTBue
33 TeJ KaK NPUYMHA U3MEHEHHUS] CKOPOCTH JIBHIKEHHS TeJl.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemectBa. CBA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJI B €AMHUIIE 00BEMA BEIECTBA
3.5 Cuiia KaK XapakTepUCTHKA B3aUMOICUCTBUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIIbIO TMHAMOMETpPA
37 SBnenue TAroTeHUsa U cwia TsKecTH. Cuia TSKeCcTH
' Ha Jpyrux miaHerax. Bec Temna. HeBecomocTs
13 Cuna Tpenus. TpeHue CKOJBXKEHHS W TPEHUE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
19 CiioxxeHne CWJl, HampaBJICHHBIX MO OJHOM MPSMOI.
' PaBHOpelicTBYIOIIAs CHIT
310 [IpakTrueckue pabOTHI:

OHpC,[[CJ'ICHI/Ie CKOpPOCTH  PABHOMCPHOI'0O  OABHIKCHUSA




(wapuka B OKHIKOCTH, MOJEIU  3JIEKTPHUYECKOTO
aBToMoOmIIE U Tak pganee). OmpexneneHue cpenHei
CKOPOCTH CKOJBKEHHUs Opycka WM IIapuka [0
HaKJIOHHOM  1ulockocTH. OmnpeneneHue  II0THOCTU
TBEPOTO Tena. OnbITHI, JI€MOHCTPHPYIOLIHE
3aBUCUMOCTh PACTsDKEHUS (nIedopmanuu) Npy>KUHBI OT
NPUJIOKEHHONW  Ccriibl.  ONbBITBL, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh CHUJIbI TPEHHsI CKOJIBKEHHS OT Beca Teja U

XapakTepa COINPUKACAIOIINXCS TOBEPXHOCTEN

du3ndeckue SBICHUS B Ipupoac: NpuMepbl ABUKCHUSA C

3.11 Pa3IMYHBIMKM CKOPOCTSIMHU B KMBOW M HEKHBOM IPUPOJE,
JEUCTBUE CUJIbI TPEHUSI B IPUPOJE U TEXHUKE
3.12 TexHuyeckue ycTpoHCcTBa: AMHAMOMETP, MOJIIUITHUKH
JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTEM 1 TA30B
11 Hasnenune TtBEpAOro tena. CrnocoObl yMEHBUICHUS H
. YBEJIUUYEHUS AaBJICHUS
42 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEMIIEPATYPbI
43 Ilepenaya naBieHus TBEPABIMHU TEJIaMHU, KHUAKOCTIMU U
‘ razamu. 3akoH [lackans. [THeBMaTHUeCKe MalTMHbBI
3aBUCUMOCTh  JIaBJIECHUS JKUJKOCTH OT  TIJIyOMHBI.
4.4 I'unpocraTudecknii mapagokc. CooOmarmuecs: CoCyIsbl.
['unpaBnnueckre MEXaHU3MbI
ATtMmocdepa 3emin 1 atMmocepHoe aaBieHue. [Ipuannsl
45 CYLIECTBOBaHMS BO3AYIIHON 0060m0uku 3emiuu. OmnbiT
' Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO AABICHHUS OT
BBICOTBI HaJl YPOBHEM MOpsI
46 W3mepenue armochepHoro nasinenus. ITpuGopsl s
’ M3MepeHus: aTMOC(epHOro JaBJICHHUs
JleficTBAE KMAKOCTM M ra3a Ha IMOTPYKEHHOE B HHUX
4.7 Teno. BrlTankuBaromas (apxuMenoBa) cuia. 3aKoOH
Apxumena
4.8 [InaBanue ten. BozayxominaBanue
4.9 [IpakTuueckue padbOTHI:




UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT
o0béMa MOTrpyKEHHOM B IKUAKOCTH YacTH Tela.
Onpenenenre BhITAIKUBAIOLIEH CUIIBI, JEMCTBYIOLIEH Ha
TEI0, MNOrpyxEHHOe B KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOUIEH CHJIbI, JACHCTBYIOLIEH
Ha Teno0 B JKUAKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOIME  3aBUCUMOCTH  BBITAJKUBAIOLIEN
CWJIBI, JCHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOrPYKEHHOM B KUIAKOCTh YAaCTU Tela U OT IJIOTHOCTH
KUJIKOCTH. KonctpyupoBanue  apeomerpa  win

KOHCTPYHUPOBAHUC JJOAKH n OIIpCACIICHUC eé

Ipy30N0AbEMHOCTH

dusznyeckue SBJICHUA B nmpupoae: BIIUSAHUEC
4.10 aTMOC(EepHOT0 J1aBJICHUS HA )KUBOW OpTraHW3M, IJIABAHHE

pBIO

TexHundyeckue ycTpoiicTBa: cooOLIaroIMecs COCYAbl,
A1l YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKUN TIpecc,

MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAacoc,

apeoMmeTp

PABOTA, MOIIIHOCTbD, DHEPTUA

5.1 Mexanudeckas padbora
5.2 Mexanuueckas MOIITHOCTE
53 [IpocTeie  MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAas
' MI0CKOCTh. [IpaBuiio paBHOBECHS pbhluara
54 [IpumeHeHne paBuIIa paBHOBECHS pblYara K OJIOKY
«3onotoe  mpaBwio»  MexaHuku.  Kosddumument
5.5 MOJIE3HOTO JIEUCTBUA MEXaHHU3MOB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTenumanbHast SHEPTUU TeJa, MOTHATOTO HaJ 3eMIEN
5.7 Kunernueckast sneprus
53 [Tonnas mexaHuueckas SHEpTHsi. 3aKOH WU3MEHEHUs M
' COXPaHEHHUS MEXaHUYECKOM SHEepPTrun
59 [IpakTuueckue pabOTHI:

Omnpenenenne  pa®OTBl  CHJIBI  TPEHHS  TIPH




PAaBHOMEpPHOM  JIBHDKEHMM Tejla 10 TOPU30HTAIbHOU
nosepxHoctu. MccienoBanue ycinoBUi paBHOBECHUS pblyara.
N3smepenne KIIJ[ makmonHoM mockoctu. M3ydyeHue 3akoHa

COXpaHCHHA MEXaHHYECKOU OHCPIrun

®dusznyeckue SBICHUI B npupoaec: pblHaru B TCIIC

5.10
YeJioBeKa
TexHuyeckue yCTpOMCTBA: pblyar, MOABWKHBIA H
5.11 HEMOJIBIKHBIM OJIOKH, HAKJIOHHAS TJIOCKOCTb, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTBI COACPKAHUSA
pas3jaena 3J1eMeHTAa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOCHMsI BellecTBa. Macca u  pa3Mepbl
' Mosiekys.  OmnbIThl, TOATBEPKIAIOLIME  OCHOBHBIE
MI0JIO’KEHUST MOJIEKYJISIPHOKMHETHYECKON TEOPUH
Monenun  TBEpAOro, KUAKOrO M Ta3000pa3HOTo
6.2 cocTosiHMM BemiecTBa. Kpucrammmueckue u amopdHbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKUHETHUECKON
TEOPUH
6.4 CmaunBaHuE U KallWUISIPHBIE SIBIICHUS
6.5 TemoBoe paciIupeHHe U CKaThue
66 Temnepatypa. CBs3b TeMIepaTrypbl CO CKOPOCTbIO
' TEIJIOBOTO JABMKEHUS YaCTHI]
67 Buytpennss sueprust. Crioco0bl n3MEHEHHs BHYTpEHHEH
' SHEPIrUM: TEIJIoNEepeiaya U COBEPIIEHUE paOOThI
63 Bunbl Temonepenaum: TEMIONPOBOJHOCTb, KOHBEKIIUS,
' U3JIy4eHUE




KomnyectBO  TemwioTel.  YIeiabHas  TEIIOEMKOCTH

6.9
BELIECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [InaBiieHne 1 OTBEpEBaHNE KPUCTAININYECKUX BEIECTB.
. VY nenpHas TEIIOTA MJIaBICHUS
[TapooOpa3zoBanne u  KoHAeHcamus. VcmapeHue.
610 Kunenme. VYnpenpHas  Temiora  mapooOpa3oBaHMs.
' 3aBUCHUMOCTb TEMIIEpaTypbl KMIIEHUSI OT aTMOC(EpPHOIro
JIaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeibHas TEII0Ta CrOPaHUs
[Tpuniuner  paboTel  TeroBbix — ABuratenei  KIT
6.15 TEIUIOBOTO ABUTrarens. TerioBble ABUraTeNId WU 3allluTa
OKpYXAaIoIIEe Cpeabl
3aKOH COXpaHEHMs U NIPEBPALLEHUS YHEPIUH B TEILIOBBIX
6.16
nporueccax
[TpakTuyeckue paboOTHI:
OneiTbl 1O OOHApyXEHHIO  JIEHUCTBUS  CHJI
MOJIEKYJISIPHOTO IPUTSIKCHMSL.
OneITHl 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBApEHHOMN
COJIM MJIU caxapa.
OnpITel 10 HAOMIOJEHUIO TEIJIOBOIO paCIIMPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX TEIL.
6.17 Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE IINPHILIA.

OHLITBI, ACMOHCTPUPYIOIIHUE 3aBUCHUMOCTL OAaBJICHUS
BO3JIyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAKICHHUS.

IIpoBepka rumnorTe3sl JIMHEHHONW 3aBUCUMOCTH JIJIMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPATYPHI.

Habmtoienue n3MeHeHns BHYTPEHHEN SHEpruu Tena B
pe3ynbTaTe Temonepeaayu 1 paboThl BHEITHUX CHUII.

HccnegoBanue SIBJICHUS TEII00OMEHA IpHu




CMEIIMBAHUM XOJOJIHOM U rOpsiuei BOJIBI.

OrnpezenieHne KOJNMYECTBA TEIUIOTHI, IOJYYEHHOIO
BO,Z[OI>'I HpI/I TCHHOOGMGHC C HaneTLIM MCTAJIJINYCCKUM
LUIMHIAPOM.

OnpeneneHne yIeabHOW TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca uCrapeHusl.

OHpeIlCHeHI/Ie OTHOCHTGHBHOﬁ BJIQKHOCTHU 1303;[yxa.

OnpeneneHue yaeIbHON TEIUIOTHI IUIABICHUS JIbJIA.

dusnueckue sBICHHUA B INPUPOJE: TOBEPXHOCTHOE
HATsDKEHHE M KalmWUIApHBbIE SIBJICHUS B MPUPOJE,
6.18 KpUCTaJIIBl B IpUpoJie, u3nydeHue CoiHLa, 3aMep3aHue
BOZI0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

WHesl, CHeTa.

TexHnyeckue  ycTpoOMCTBAa:  KalWUIAPbL, INPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAIUIOB, >KMJIKOCTHBIH TEPMOMETP,
6.19 JAaTYMK TEMIEPATypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTAaTCI]Ib BHYTPCHHCTO CIrOPpaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpuzarus Ten. [[Ba posia aIeKTpUIECKUX 3apsiaoB

B3auMmopeiictBue 3apsbkeHHbBIX  Tell. 3akoH Kymona
7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBHS 3apsKEHHBIX TE OT

BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEKIY TEJIaMH)

DunekTpuyeckoe nosie. Hanpssk€HHOCTh AJIEKTPUYECKOTO
7.3 nosis. IlpuHIMI Ccynmeprno3unuu SIEKTPUUECKUX TMOJei

(Ha KAaYECTBEHHOM YpPOBHE)

Hocurenn »snexkTpuyeckux 3apsaoB. JIeMEHTapHbIN

7.4 anexktpuueckui 3apsg. Ctpoenue atoma. [IpoBogHUKN 1
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

ONeKTpUueckuid  TOK.  YCJIOBHUA  CYIECTBOBaHHS
7.6
IIEKTPUYECKOr0 TOKA. FICTOYHHMKH MOCTOSIHHOTO TOKA




HevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). DJIGKTPHUUYECKHUH TOK B
JKUJIKOCTSIX M razax
- Onektpuueckas 1enb. Cuia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUE
79 ComnpoTuBieHue MIPOBOJIHUKA. VY nensHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3axon OMa 11 yyacTka LHenu
[locnenoBarenpHOE W MapajulelIbHOE  COEIMHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH BJEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyins — Jlenua
13 DJeKTpUYECKUEe IeNMH W TOTPEOUTENH AIEKTPUUYECKOU
. sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocrossHHbIE MarHuThl. B3ammMoaencTBUE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarautHoe mojie. MarHuTHoe mojie 3eMIM U €ro
' 3HAUYCHHE JIJIs )KU3HU Ha 3emiie
716 OmneiT Opcrena. MaruutHoe 1ojie 3MeKTPUYECKOro TOKa.
' [IpuMeHeHne 31eKTPOMArHUTOB B TEXHUKE
JelicTBUe MarHMTHOrO TOJII HAa MPOBOJHUK C TOKOM.
717 DNeKTpOoABUTaTeIb MOCTOSIHHOIO TOKa. Mcmonbp3oBaHue
. ANEKTPOJBHUraTeIei B TEXHUYECKHUX YCTPOMCTBaX M Ha
TpaHCIopTe
Onbitel ®@apazges.  SIBaeHue  3JIEKTPOMArHUTHOM
7.18
uHaykuuu. [pasumno Jlenna
DIIEKTPOTreHePaTop. Crioco0mI MOJTYy4YECHUS
7.19 ANEKTPUYECKON JHEPIuMu. DNEeKTpOCTaHIIUU Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
[TpakTudeckne pabOTHI:
7.20 OnbITH 110 HAOIIOICHHUIO DJICKTPU3AIUN TEJT WUHIYyKIIHEH

" IIpU COITPUKOCHOBCHHUU.




HccnenoBanue JEUCTBHA  DIIEKTPUYECKOrO IO HA
MIPOBOJIHUKH U TUAJIEKTPUKH.

COopka u mnpoBepka palbOTHI D3JIEKTPUUYECKOH Iienu
IIOCTOSTHHOTO TOKa.

W3mepenne U peryampoBaHUe CUIIbI TOKA.

N3mepenne u peryaupoBaHue HaIpPsHKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UYILETO Yepe3
PE3UCTOpP, OT COMPOTHUBIICHUSI PE3UCTOPA U HANPSKEHUS
Ha PE3UCTOpE.

OnbITHI, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh
AIIEKTPUYECKOTO CONPOTHUBIIEHUS MPOBOJHUKA OT €r0
JUIMHBI, IJIOLIAAH [TONIEPEYHOro CEYEHUs U MaTepuaia.
[IpoBepka mpaBuia CIOXKEHUS HANpPSHKECHUW [P
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIbI TOKa MPU HapajljIeIbHOM
COeMHEHUN  pe3ucTopoB.  Ompenenenne  pabOTHI
ANEKTPUYECKOTr0 TOKA, MIAYIIETO 4Yepe3 pe3ucTop.
Omnpenenenre  MOIIHOCTH — 3JIEKTPUYECKOIO  TOKa,
BBIIICIIIEMOU Ha pe3ucTtope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYILIEro Yepe3 JaMIO4yKy, OT HalpsyKEeHUs
Ha Heil. Onpenenenue KII/ narpesarens. McciaenoBanue
MAarHUTHOTO B3aMMOJEHCTBUS TOCTOSIHHBIX MarHUTOB.
W3y4yeHre MarHuTHOT'O 110JIs1 IOCTOSIHHBIX MarHUTOB IIPU
ux oOvenuHeHMM © pazgeneHud. ccnemoBanme
JIEMCTBHUSI JIEKTPUYECKOr0 TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIWE  3aBUCHUMOCTb  CHJIbI
B3aMMOJEICTBUS KaTyIIKU ¢ TOKOM M MarHuTa OT CHJIbI
TOKAa U HallpaBJlI€HHUs TOKa B Karymike. l3yueHue

I[GﬁCTBH?I MAargiMuTHOIrO I10Jis1 Ha IMPOBOAHUK C TOKOM.

KonctpyupoBanue u U3yuyeHHe paboThI
AJIEKTPOIBUIATEIIA. N3mepenue KILJ
AJIEKTPOJIBUTaTENIbHOM  yCTaHOBKH. OneiTel 11O

HUCCICIOBAaHUIO SBJICHHUA BHGKT'pOMaFHHTHOﬁ HHAYKIOWH:

WCCIICIOBAHNE HW3MEHEHUM 3HAYCHUs U HaIllpaBJICHUA




HHAYKOWMOHHOI'O TOKa

dusnueckue SIBICHUS B TPUPOAC: OIJICKTPUYECKUE
SABJICHUA B  aTMocdepe, OSJIEKTPUUYECTBO  IKHMBBIX
7.21 OpraHMW3MOB, MarHUTHOE TOJIE€ 3eMJIH, APEN( IMOIFOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS XKU3HK Ha 3emiie, TOJISIPHOE

CHAHUC

TexHudeckue yCTPOMCTBA: DJIEKTPOCKOI, aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK IIEKTPUUYECKON DHEPIUH,

AIIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTelIbHbIC

722 AIIEKTPOTPUOOPHI (mpumepsr), 3JEKTPUYECKUE
MPEIOXPAHUTENIN, DIEKTPOMArHUT, 3JIEKTPOJBUTATEH
MIOCTOSTHHOTO TOKA, T€HEPATOp MOCTOSHHOTO TOKa
9 KJIACC
Konx
pazznen Kon snementa [IpoBepsiembie 371EMEHTHI COAEPKAHUS
a
MEXAHUWYECKUE SBJIEHUA
g1 Mexanuueckoe JBHKEHME. MarepuanpHas —TOYKa.
. Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
HepaBHomMepHoe IIPSIMOJIMHEMHOE JBWKCHUE.
8.4 CpenHsis ¥ MIHOBEHHas  CKOpPOCTb  Tejla  IIpHU
8 HEPaBHOMEPHOM JBM)KEHUU
a5 VYckopeHue. PaBHOyCKOpeHHOE MPSIMOJIMHENHOE
' JBUKCHHE
8.6 CBoOoanoe nmagenne. OneITe! [ anunes
PaBHOMepHOE ABHMKEHHE MO OKpY>XKHOCTH. [lepuon u
8.7 yactoTa oOpameHus. JluHeilHass M yriaoBas CKOpOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepssIii 3akoH HproTOHA




8.9

Bropoii 3akon HeroTtona

8.10 Tpetuii 3akon HeroTtoHa
8.11 [TpyuHIMTI Cynepno3UIIMU CUIT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 13 Cuna TpeHMs: Ccuila TPEHUS CKOJBXEHUs, Cuia
' TPEHUS TIOKOS, IPYTHUE BUIBI TPCHHUS
S 14 Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TSATOTCHHS.
' YckopeHnue cBOOOAHOTO NMaieHUS
g 15 JBwxenne rmuaner  Bokpyr  Connma.  IlepBas
' KOCMHU4€ecKasi ckopocTb. HeBecoMocTh U neperpysku
S 16 PaBHOBecue  marepuanbHOM  TOYKH.  AOCONIOTHO
' TBEPIOE TEIIO
8.17 PaBHOBecue TBEPHOrO Tena ¢ 3aKpPEIVIEHHOM OCBIO
' BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTn
8.18 HNmnynec Tena. MIsmenenune nmmnynbca. Mnybsc cuiiel
8.19 3aKOH COXpaHEHHsI UMITyJIbCa
8.20 PeakTuBHOE IBM)KEHHE
8.21 Mexanudeckas paboTa U MOIITHOCTb
822 PabGora cun Tsxkectu, ympyroctu, TpeHus. CBs3b
' SHEPrUM U paboThI
823 [lorenuumaneHass sHeprus Tejna, MOJHATOIO  HaJ
' MTOBEPXHOCTBHIO 3eMJIU
8.24 [ToTeHnManbHas SHEPTUA CKATOU MPYKUHBI
Kunernueckass sHeprus. Teopema O KHMHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH
[TpakTHueckue pabOTHI:
Omnpenenenue cpeHeil CKOPOCTH CKOJIbKEHHUS Opycka
WIM JBWKCHUS IIapuKa MO HAKJIOHHOW TIUIOCKOCTH.
827 OrnpenenieHne yCKOpPEHUsl Tejaa NPH PaBHOYCKOPEHHOM

JBHYKEHUH I10 HAKJIIOHHOM INIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIYTH OT BPEMEHM IIPHU
PaBHOYCKOPEHHOM JIBIKEHHH 0€3 HadallbHON CKOPOCTH.

[IpoBepka TIMIOTE3bl: €CIM IPU PABHOYCKOPEHHOM




JBIDKEHUHM 0e3 HadaJlbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIWE
MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TPSHUST CKOJIBKEHHS
OT CHJIBI HOpMaJbHOTO JaBieHus. OmnpeneneHue
kod(hdurmenTa TpeHUs CKodbxeHus. OmnpenencHue
KECTKOCTH TMpyXuHbL. OnpeneneHue padOThl CUIIBI
TpeHUusd IIpU pPABHOMEPHOM [BIDKEHHU Tela II0
TOPU30HTANLHON MOBepXHOCTH. OrmpeneneHne padoOThI
CHUIBI  yOpPYyrocTH  @IpU  HOABEME  Ipy3a  C
UCIIOJIb30BAHUEM  HETOJBMXKHOTO W TIOJBH)KHOTO

OJIOKOB

duznyeckue SIBICHUS B npupoac: NpujIrBbl U OTJIMBBI,

8.28 nBkeHue TuiaHeT COJHEYHOM CHUCTEMBbI, PEaKTUBHOE
JBUYKEHUE KUBBIX OPraHU3MOB
290 TexHuueckue  yCTpOMCTBA:  CHUAOMETP, JATYUKHU

MIOJIO’KEHUSI, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKUE KOJIEBAHIMA 1 BOJIHBI

KonebarenpHoe JABHMIKCHUC. OCHOBHEBIE XapaKTCPUCTUKHU

> Kosie0aHuil: Iepuol, 4acToTa, aMILUIUTY1a
02 Marematnueckui U IIPYKUHHBIN MasITHUKHU.
' [TpeBpatiienrie sHEPruu Npu KoieOaTeIbHOM JIBUKEHUU
93 3aryxawomue KoneOaHusi. BbIHyXIeHHbIE KOJIeOaHHUS.
' Pesonanc
Mexannyeckue BoJdHBI. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHBIE M MOnepedHble BOJIHBL. JlIMHA BOJHBI U
. CKOPOCTb €€ paclpocTpaHeHHs. MeXaHn4ecKue BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI
9.5 3ByK. ['poMKOCTH U BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 Nudpa3Byk u yIbTpa3Byk
[TpakTiueckue paboTHI:
9.7 OmnpeneneHue 4acToThl M TNepHoAa  KoJjeOaHHA

MaTEMAaTHUYICCKOI'O MassTHHKA.

OHpeI{eJ’ICHI/IC HaCTOTHI )4 rnepuoaa KoJIeOaHMI




IPYKUHHOTO MasATHHUKA

HccnenoBanue 3aBUCUMOCTH  TMepUOJa  KOJICOaHHIA
MOJBEIICHHOT0 K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBHCHUMOCTH IepHoJa KoJjeOaHui
NPY>KUHHOTO MasTHUKa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH rnepuo/ia Kosie0aHuit rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyXuHbl. M3Mepenne yckopeHusi cBOOOIHOTO NaieHus

du3uyeckue SBJICHUS B MPUPOJE: BOCIPHUSITHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, X0
99 TexHuyeckue yCTpoOICTBa: 5XOJOT, HCIOJb30BaHUE

yIIbTpa3ByKa B ObITY M TEXHUKE

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEKTPOMAarHUTHOE MoJie. DJIEKTPOMArHUTHbIE BOJIHBI.

101 CBOICTBA 2JIEKTPOMATrHUTHBIX BOJTH
10.2 [IIxana 37eKTpOMAarHUTHHIX BOJIH
103 DleKTpoMarHuTHasi npupoga cera. CKOpOCTh CBeTa.
' BousiHOBBIE CBOMCTBA CBETA
10 [IpakTuyeckue pabOTHI:
10.4 N3ydyeHnne CBOWMCTB  AJIEKTPOMArHUTHBIX BOJH C
MOMOIIIBI0 MOOMIJIBHOTO TenedoHa
Ousnyeckue SBICHHUS B TMPUPOJE: OHOIOTHUECKOE
10.5 JIEHCTBHE BHJIIMOTO, yIbTpauoIeTOBOrO u
PEHTI€HOBCKOTO U3ITy4YEHHM
10.6 TexHuueckue YCTpOWCTBA: HCIIOJIb30BAaHUE
' AJIIEKTPOMATHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlydeBas moneinb cBeta. IcTOUHUKYM cBeTa
11.2 [IpsamosnuHeitHOE pacIpOCTpaHEHUE CBETa
11 13 Otpaxenue cera. [1nockoe 3epkano. 3aKOH OTpaKeHUS

CB€Ta

11.4

IIpenomiienne cBera. 3aKkoH TIPEJOMIICHHUS CBETA.

[TonmHOE BHYTpEHHEE OTpaKEHHE CBETa




11.5

JIunza. Xop jtyuel B JIMH3E

11.6

OnTnueckast cucrema QoroarnmnapaTa, MHKPOCKONa M

TCICCKOIIa

11.7

I'maz kak onruyeckas cucreMa. bnu3opykocTs u

JaJIbHO30PKOCTH

11.8

Paznoxenue 6emoro ceeta B criekTp. OnbiThl HhtoTOHA.

CnoxxeHne CHCKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTuyeckue pabOTHI:

HccnenoBanue  3aBUCUMOCTH — yIjla  OTPa)KEHUS
CBETOBOTO JIy4a OT yIJja MajJeHusl.

W3yueHne xapakTEpUCTHK U300paKEHHS MPEeIMETa B
IUIOCKOM 3€epKalie.

HccrnenoBanne 3aBUCMMOCTH  yIia IPEJIOMIICHUS
CBETOBOIO JIyya OT yIjla MaJeHHUs Ha TPAHULE «BO3AYX —
CTEKJIO».

[Tomyyenne n300pakeHU ¢ MIOMOIIBIO COOMPAFOIIIEH
JIMH3BI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTUYECKOM
CHJIBI COOMPpAIOLIEeH JTUH3bI.

OneIThI 10 pa3yIoKEHNIO OEJIOr0 CBETa B CIIEKTP.

OnbITHl MO BOCHPUATHIO LBETa MPEIMETOB NPU HUX

Ha6J'IIO,Z[CHI/II/I qCpe3 BETOBLIC (I)I/IJ'IBTpBI

11.10

®usnyeckue sABIEHUS B npupoje: 3arMeHus ConHua u
JlyHbl, 11BE€Ta TEJ, ONTHYECKHE SIBICHUS B aTMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

Texuuueckue yCTpOf/'ICTBaI O4YKH, MEPHUCKOII,

doToarmnmapar, ONTUYECKUE CBETOBOIbI

12

KBAHTOBBIE

SABJIEHUA

12.1

Onbitel Pezepdopna w 1utanerapHas Mojieib aTroma.

Mogens aroma bopa

12.2

I/ICHYCKaHI/IG n MnorjaomecHue CBE€Ta aTOMOM. KBaHTEI.

JInneiiyaTeie CIIEKTPHI

12.3

PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3IIydeHUs

12.4

Crpoenune aromHoro szapa. HyxionHas Moxens




aToOMHOTO siapa. M3oTomnsl

PannoaktuBnble mpeBpaieHus. llepuoa momypacmnana

12.5
ATOMHBIX S7Ep
126 SAnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsA0BOrO U
' MacCOBOI'O YUCEI
12.7 DHeprus CBsI3U aTOMHBIX s7iep. CBsA3b MACChl U SHEPTUH
123 Peaknuu cuHTte3a u nenenus saep. ICTOUHUKY 3HEpruu
' ConHua u 3B€311
2.9 Snepnasg osHeprerwka. JlelicTBHE  paJMOAaKTUBHBIX
' M3JIy4EeHUI Ha )KUBBIE OPTaHU3MBI
[TpakTrueckue paboOTHI:
HabGmroneHne cnjomHeIX M JIMHEHYAThIX CIEKTPOB
U3ITy4EHHUS.
12.10
HccnenoBanue TPEeKOB: M3MEPEHUE DHEPIMM YACTHULIBI
0 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
W3mepenne paarnoakTUBHOTO oHa
®usnyeckue SABICHUS B IPUPOJIE: ECTECTBEHHBIN
PaarOaKTUBHbBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaIMOaKTUBHOE W3IyYEHUE TMPUPOIHBIX MHUHEPAJIOB,
JICHCTBUE PpAJUOAKTUBHBIX H3JIydeHUHM HA OPraHU3M
YeJ0BeKa
112 TexHuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJUBUlyaJIbHBIA JO3UMETP, KaMepa Buibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHMSI K NPeAMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue  poau  QU3MKM B HAyYHOM  KapTUHE  MHpa;
c(OpMHPOBAHHOCTb 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOM CBSI3U
U TI03HABAa€MOCTH SBJICHUM IIPUPOABI, O PpOJM OKCIEPUMEHTA B
buszmke, o cucTeMooOpa3yromieli poau  (GU3MKA B Pa3BUTHHU
€CTeCTBEHHbIX HayK, TEXHHUKH M TEXHOJOTHHi, 00 53BOIIONMU
¢bu3nyecKux 3HAHUM M MX POJU B LIEJOCTHOM €CTeCTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJ€ POCCHUMCKMX M 3apyOexHbIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE IMPOLIECCOB OKPY’KAOLIErO

MHUpa, pa3BUTHC TCXHHUKU U TEXHOJIOTHI

3HaHMA O BHUJAX MaTepuu (BEIIECTBO W TOJE), O JABIKEHUU Kak
croco0e CyIIeCTBOBaHUsI MAaTEpHH, 00 AaTOMHO-MOJIEKYJISIPHOU TEOPHH
CTPOCHHS BEIECTBA, O (U3MYECKON CYIIHOCTU SIBJICHUHA MPUPOIBI
(MEXaHMYECKUX, TEIJIOBBIX, OJJICKTPOMAarHUTHBIX W KBAaHTOBBIX);
yMEHHE pa3anyath SBJICHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (hU3UYECKOe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YUEHHBIX (PU3UUYECKUX SIBICHUM
B OKpYXarollleM MHpEe, BBIICISAS HX CYIIECTBEHHbIE CBOMCTBa

(mpu3HAKH)

BJIaI[GHI/Ie OCHOBaMH ITOHATHMHOI'O amnmapara M CHMBOJMYCCKOTO
SA3bIKa (1)I/I3I/IKI/I U HUCIIOJIb30BAHHC HX I PCHICHUSA y‘l€6HHX 3aJ1a4,
YMCHHUEC XapaKTCPpU30BaATb CBOMCTBaA TCI, (bl/IBI/I‘-ICCKI/Ie SABJICHUA U

MIPOIIECCHI, UCTIOJIb3Ys (PyHIAMEHTAIbHBIC U IMITUPHUECCKUE 3aKOHBI

YMeHune onnuceBaTh HU3YYCHHBIC CBOMCTBA TEII U q)nznqecxne SIBJICHUS,

HCIIOJIb3YA (1)I/ISI/II-I€‘CKI/IC BCJIIMYMHBI

Bnagenne ocHOBaMH METOJOB HAy4HOTO TIO3HAHHS C Y4ETOM
coOIOIeHHs PaBMJI OE30MAaCHOTO TpyJa: HAOIIOACHUE (PU3MUECKHUX
SIBJICHUI:

YMEHHE CaMOCTOSITEIIbHO COOMpaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOrO Habopa 00OpyAOBaHMS IO MHCTPYKLUH, OINUCHIBATH XOJ
OTIbITA U 3aIUCHIBATD €0 PE3YyJIbTaThl, (POPMYIHPOBATH BHIBObI;
IIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUUMH:
yYMEHHE IUIaHUpPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpaTh
OKCIIEPUMEHTAIIBHYI0 YCTaHOBKY [0 MHCTPYKLIHMH, BBIYUCIATH
3HAYCHUE BEJIIMYMHBI U AHAIM3UPOBATh IIOJYYEHHBIC PE3YJIBTAThl C
y4E€TOM 3aJaHHOU MTOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEICHUE  HECJIOKHBIX  OKCIIEPUMEHTAIBHBIX  HMCCIIEOBAaHUN;
CaMOCTOSITEJIbHO  COOMpPaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY H
IIPOBOJUTH  MCCIENOBAHHE 110  MHCTPYKLMHU,  IPEICTABIATH
MOJyYEeHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIHIl U
rpauKOB, yYUTHIBATh MOTPEIIHOCTH, AETaTh BHIBOJIBI IO PE3yJIbTaTaM

Hccjaca0BaHusA

[TonumaHnue  XapaKTepHBIX  CBOMCTB  (U3MYECKUX  MOJCIICH
(MaTepuanibHas TOYKa, aOCOMIOTHO TBEPIOE TEJIO, MOJEIH CTPOCHUS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, IJIAHETapHAs MOJENb aToMa,
HYKJIOHHAas MOJIeNlb aTOMHOTO fpa) U yMEHHE MPUMEHATh UX s

00BsICHEHUS (PU3MUECKUX MPOIIECCOB

YMeHue oOBACHATH (pU3MUECKHE MPOILECCHl U CBOMCTBA TEN, B TOM
yucie W B KOHTEKCTE CHUTyallud MpPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yUEHHBIE CBOICTBA (PU3UUECKUX

SIBIICHUH, PU3NUECKIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemarth pacuéTHbie 3amaud (Ha Oaze 2 — 3 ypaBHEHUN),
UCHOJNB3YSl 3aKOHBI U (OpMyIbl, CBs3bIBaOLIUE (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMChIBaTh KPAaTKOE YCIOBHUE 3aJauH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMbIe IS €€ pelleHUs, UCIIOJIb30BaTh CIIPABOYHBIEC JTaHHBIE,
MMPpOBOAUTH paCtIéTBI U OHCHHUBATL PCATUCTUYHOCTL IIOJIYYCHHOI'O
3HayeHMs (PU3MUECKOIl BEIMUMHBI, YMEHHUE ONPEIeNiTh pa3MEepHOCTh

(bu3MUeCcKOil BEeTMUMHBI, TOJIyYEHHON MPU PEIICHUH 3a/1a4u

YMeHre XapakTepu3OoBaTh MPUHLHUIBI  JACHUCTBUS TEXHUYECKUX
YCTPOICTB, B TOM 4YHcCIJIe OBITOBBIX MHPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTMYECKHUX TMPOIECCOB MO UX OMUCAHUIO, UCIIONb3YS 3HAHUS O

cBOlcTBaxX (hU3MYECKUX SBJICHUNW M HE0OXoJIuMble (hU3HUECKUE




3aKOHOMECPHOCTHU

10

VYMeHne UuCHnonb30BaTh 3HaHMS O (U3WYECKUX SBICHUSAX B
MOBCEHEBHOM kKM3HM 111 oOecrmeyeHus O€30MacHOCTU  IPH
oOpamieHun ¢  OBITOBBIMM ~ HpuOOpaMH M TEXHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHHUS 3JI0pOBbsI M  COOJNIONEHUS HOPM
HKOJIOTUYECKOTO TIOBEJCHUS B OKpY’KaloUlell cpene; MOHMMAaHUE
HEOOXOIMMOCTH MPUMEHEHMs JOCTHXKEHUH (PU3MKM U TEXHOJOTHi

AJId paiuOHAJIBHOTO IMPUPOAO0IIOJIE30BaAHUS

11

OneIT TIOWMCKA, TpeoOpa3oBaHUs ¥ TMPEACTaBICHHS WH(OpMAIUU
(bU3NYECKOTO COJIepKaHUsl C HCIOJIb30BAaHUEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHUE OLEHHUBATH TOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIlMM Ha OCHOBE WMEIONIUMXCS 3HAHUN U
JIONIOJIHUTEIBHBIX ~ WCTOYHHUKOB; yYMEHHE  MCIIOJB30BaTh  IPHU
BBITIOJIHCHUH Y4YEOHBIX 3aJlaHUi HAyYHO-TIONMYJISIPHYIO JIUTEPATYPY
(bu3NYeCKOro coaep)kaHus, CIpaBOYHbIE MaTepuaibl, PECYpPChl CETU
WuTtepHer; BnajeHue 0a30BBIMH  HaBBIKAMU  PEOOpa3oBaHUs
uHbOpMallMl U3 OJHON 3HAKOBOM CHCTEMBbI B JPYryl0; YMEHUE
co3laBaTh COOCTBEHHBbIE MUCHMEHHBIE W YCTHBIE COOOINEHHUsS Ha

OCHOBC I/IH(i)OpMaHI/II/I U3 HECKOJBKUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 MEXAHUWYECKUE SBJIEHUA
. Mexannueckoe JBWKeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
. OTHOCHUTEILHOCTD ABUKCHUSA
PaBHOMEepHOE U HepaBHOMepHOE nBMkeHHE. CpenHss ckopocTs. Dopmyna aiis
1.2 BBIYMCIICHHS CPEJTHEH CKOPOCTH: V = S/t
PaBHOMEepHOE TpsAMONMHENWHOE IBH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BPEMEHH B CIIy4ae PaBHOMEPHOI'O IPSIMOJIUHEUHOIO JBUKEHUS:
13 x(t)=x,+vt
I'padmku 3aBUCUMOCTH OT BpPEMEHH [UIsI TPOEKIUU CKOPOCTH, MPOCKIINH
IepeMenieHus, IIyTH, KOOpPAMHATBI NPU PABHOMEPHOM IPSMOJIMHENHOM
JIBUKCHUH
3aBUCHUMOCTh KOOpJAWHATBHI TeJa OT BPEMEHU B CIIy4ae pPaBHOYCKOPEHHOTO
HpHMOHHHeﬁHOFO ABHUXKCHUA:
2
Sl =vy #i+ay= %
@opMynbl Uil IPOECKUUHU IEPEMENICHUs, IMPOCKLIUNU CKOPOCTH U IPOEKIUU
YCKOPEHUs IPU PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBKEHUH:
1.4 s (D =vy, -r—n_\.-i.
2
U.\'('f) =Upy T4y 1,
a,(f) =canst,
vh.: — U-__.l.: =2a,s,
I'padukn 3aBUCHMOCTH OT BPEMEHM MJIsl MPOEKIUH YCKOPEHUs, IMPOEKINH
CKOPOCTH, TPOCKIUU TMEepPEeMEeIeHUs, KOOPAMHATHI TpPH PaBHOYCKOPEHHOM
HpHMOJII/IHGfIHOM ABHUKCHUHN
CBoOoanoe magenue. GopMyIibl, OMUCHIBAIONIME CBOOOIHOE TMAaJCHHUE Tesa IO
15 BEepPTHKANIMU (JBW)KEHUE Tejda BHU3 WIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTU

3emin). I'padukn 3aBUCUMOCTH OT BPEMEHHU [UISI TPOEKIUH YCKOPEHHS,

MPOCKIMK CKOPOCTH MW KOOPAWHATHI IIPpH CBO6OI[HOM nmaacHun TCjaa 110




BEPTHUKAIH

CKkopoCTh PpPaBHOMEpPHOTO JBIKEHHUS Tela IO OKPYXHOCTH. Hampasnenue
CKOPOCTHU.
®opmyna A BBIMUCICHHS CKOPOCTH Yepe3 PaauyC OKpPYKHOCTH M TIEPHOM
oOpaleHus:

2R

T

HGHTPOCTpeMI/ITeJ'ILHOG YCKOpPCHHUC. HaHpaBHeHI/Ie HOEHTPOCTPEMUTCIIBHOT'O

yckopeHusi. @opmyiia [l BBIYUCICHHUS YCKOPEHUS:

1.6
2
L v
"R
®dopmyna, CBSI3bIBAIONIAS IEPUOJ] M YACTOTY OOpaICHHS:
V= !
/2
Macca. [TnotHocTs BemectBa. @opMyina sl BBIYUCICHUS INIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BexktopHas ¢usznueckas BeauarHa. ClIoKeHHue Chil
1.9 Ssnenne unepuuu. [lepBriit 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHarpaBiaeHHOCTbh BEKTOPa YCKOPEHUS Tejla U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha
TEJI0
B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F2—>1=_F1—12
12 TpeHue mMokosi U TpeHUE CKONbKEeHUs. PopMyia AJid BBIYUCIECHUS MOJYJISI CUIIbI

TPCHUS CKOJIBXKCHUSA!




1.13

Hedopmanust Tema. Ynpyrue u Heynpyrue aegopMmanuu. 3aKoH yIpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTCHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -4
R>
Cuna TsxecTd. Y CKOpeHHe CBOOOHOTO TTaICHHUS.
dopmyna 1S BBIYUCIICHUS CUIIBI TSDKECTH BOMM3M MmoBepxHOocTH 3emiu: F = mg.
JIBmxenue ranet Bokpyr Coinnua. [lepBas kocmMudeckasi CKOPOCTb.

HeBecomocTs 1 neperpysku

1.15

Hmnynbc Tena — BeKTOpHas pu3nudeckasi BeIMYMHA.
Dp=mi

Nmnynbe cucrtems Ten. M3menenne ummnyiabsca. MIMIynbe CUiibl

1.16

3akoH COXpaHCHUA UMITYJIbCa MJIA 3aMKHYTOﬁ CHUCTCMBI TCII:
D=0+, U, =const

PeaxkTtuBHOE BIKEHUE

1.17

Mexanuueckas padora. @opMyiia Jijisi BBIYUCICHUS paOOThI CUIIBL:

A=Fsoosc

Mexanndeckas MOIITHOCTB:

1.18

Kunetnueckas u MMOTCHIUAJIbHAA SHCPI'UA. <DopMyJ1a JJISA BBIYHMCIICHUA

KMHETUYECKON IHEPIUU:

2
-
B

TeopeMa 0 KHHETHYECKOH OHCPIUH. qDOpMYJ'Ia JIISL BBIYMCIICHUS MTOTEHIIUAILHOM




OHEPIruu Tejia, MOAHATOIrO

Hang 3eMIIEi:

E_ =megh
p e

MexaHu4deckas OHCPIUsi:

E=E;+E »

1.19 3aKOH COXpaHEHUs] MeXaHU4YeCcKol sHeprun. @opmyJia Jjisl 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUHU B OTCYTCTBUE CUJI TpEHUA: E = const.
[IpeBpalieHue MEXaHMYECKOM SHEPTUU MTPU HAJTMYUU CUJIBI TPEHUS.
[IpocTeie MeXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKH.

Prraar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
ol MMy +.=0
[TonBwxHBIM 1 HenoABMXKHBIN 0510KkU. KII1/] mpocThIX MeXaHU3MOB,
n= Aﬂm—a&m
‘{ﬂq::aqan:ﬂaﬂ
JlaBnenue TBEpIOTO TeEIA.
®opMyia 17151 BBIYMCIICHUS 1aBJIEHUs TBEPIOTO Tea:
_F
pP= 5

191 JlaBneHnue ra3za. ATMOC(EpHOE aBICHHE.

. I'mapocratuyeckoe naBiieHUE BHYTPHU KUJKOCTH.
dopMyina 7151 BBIYUCICHUS JABJIE€HUS BHYTPH KUIKOCTH:
P=pgh+Pm,

1.22 3akoH [lackans. 'uapaBnuueckuii npecc
3akoH Apxumena. PopMmyna g ONPENCNCHHS BBITAIKUBAIOMICH CHIIBL,
JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTD WM ra3:

1.23

Fpx =PV

Ycnopue miaBanus Tena. [lnaBanue CyZI0B M BO3YyXOIlJIaBaHUEC




1.24

Mexanuveckue KosieOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoOJeOaHMA.

CDopMlea, CBA3bIBarOIIad 4aCTOTY U IEPUOJ KOJIeOaHMIA:

1.25

MareMaTtnueckuii M IpYyKUHHBIA MaATHUKU. lIpeBpamienue sHepruu npu

KOJIeOATEIILHOM JIBUKCHUH

1.26

3aryxatomue KojaebaHusi. Bernyknennsie konebanus. Pezonanc

1.27

MexaHndecKrne BOJIHEI. HpOI[OJ'IBHI)Ie " TIOINIEPCUYHBIC BOJIHEI. I[J'II/IHa BOJIHBI H

CKOpPOCTD pacCIipOCTPAHCHUS BOJIHBI:

h=u-T

1.28

3Byk. ['poMKOCTh U BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOM BOJIHBI Ha TpaHMIIC

IByX cpen. MH(ppa3Byk U yIbTpa3ByK

1.29

IIpakmuueckue pabomul

N3Mepenne cpelHe IUIOTHOCTH BEIIECTBA; aAPXUMEIOBOW CHJIBI; KECTKOCTH
NPY>XUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbXKEHHUS; pabOThl CHIIBI TPEHHS, CHJIBI
YOPYTOCTH; CpelHEH CKOPOCTH IBMKEHMsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHHs Opycka Npu JABMKEHHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOTHl M
nepuoAa KosieOaHUN MaTeMaTHYEeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KoJIeOaHUH NPYKUHHOTO MasTHHKA; MOMEHTa CHJIbI, IEHCTBYIOLIETO HA pbIYar;
paboThl CHIJIBI YNPYTOCTH MpPH NOABbEME TIpy3a C IMOMOIIBIO HETOABHKHOTO
0110Ka; pabOThl CUIIBI YIPYTOCTH MPHU NMOABEME I'py3a ¢ IOMOIIBIO HOJABHKHOTO
O1oKa.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJa M OT INIOTHOCTHU JKUAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOILEH CUIIBI
OT MAcChl TeJa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO 1aBJIEHUS U OT
poJia MOBEPXHOCTH; CWJIbI YIPYTrOCTH, BO3HUKAIOUIEH B MpPYKHHE, OT CTEIEHU
neGopMaluu MpyKUHBI, YCKOPEHUsl OpycKka OT YIJla HaKJOHA HAIpaBJIAIOIICH;
nepuoaa (4acToTbl) KoeOaHUI HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; NEpUoaa
KoJIeOaHUH MPYKMHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
UCCJIEIOBAaHNE HE3aBHUCHUMOCTH IE€pUOJia KOJIEOAaHUM HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS phlyara

1.30

Qusuueckue A6nenHus 6 npupode: TIPUMEPbl ABIKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMM B KUBOM U HEKUBOU MPUPOJIE, JCHUCTBUE CUIIBI TPEHUS B IPUPOLIE U

TEXHUKC, TMNPWJIHWBbBI W OTJIHBbLI, ABHXXCHUC IIJIAHCT ComHeuHOM CHUCTCMBI,




PEAKTUBHOC JABUKCHHEC JXKUBBIX OPraHU3MOB, pbIdaru B TCJIC YCIOBCKA, BJIUSIHHC
aTMOC(I)CpHOI“O JIaBIICHUS Ha >KHUBOH OpraHu3M, IIJIaBaHUC pLI6, BOCIIpHUATHUC

3BYKOB KUBOTHBIMHU, 3EMJICTPSACCHUC, ceiicMUUYecKue BOJIHBI, HyHaMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIUUAIOMETP, NATYMKU TOJIOKEHUS, PACCTOSHUS W
YCKOPEHHUs, NWHAMOMETp, TMOAIIMWIHUKHA, PAaKeThl, pblYar, MOABWKHBIA U
HETIOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCThIC MEXaHHU3MBI B OBITY,
COOOIIAIOIITUECS COCY/Ibl, YCTPOHMCTBO BOJOMPOBOJA, THAPABIWYSCKUN Ipece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIIOBBIE ABJIEHWA
OCHOBHBIE  TIOJOXEHHUS  MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUM  CTPOEHUs
2.1 BeniecTBa. Mojienu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannnueckue u amopdHble TEna
59 JBmxenne dvactun BemiectBa. (CBsA3b  CKOPOCTH  ABMXKCHHA YaCTHL[ C
. Temneparypoil. bBpoyHoBckoe nBuxenue, Tuddy3us
23 CMaunBaHUE U KaIMJUISIPHBIE SBJICHUS
24 TemioBoe paciIupeHHe U CKaTHe
2.5 TemnnoBoe paBHOBeCHE
06 Buytpennss sHeprus. Pabora u Temuonepenadya Kak CHOCOOBI HM3MEHEHMS
' BHYTPEHHEHN 3HEPIUn
2.7 Buel Teronepenadyn: TEIONPOBOAHOCT, KOHBEKIUS, U3JIyYCHHE
Harpesanue wu oxnaxzaeHnue Ten. KoaudectBo  TemnoTel.  YjaenbHas
TEIUIOEMKOCTb:
2.8 : \
QO=cm|t,—1,)
3aKOH COXpAHEHWsS] 3HEPIMHM B TEIUIOBBIX IMpOIEccax. YpaBHEHHE TEIUIOBOTO
OanaHnca:
2.9
Q1 _Qg +..=0
Hcnapenne n kxonpeHcauus. l3MeHeHHWE BHYTPEHHEH HHEPrUHM B IIpoLecce
510 UCnapeHns W KoHAeHcaumu. Kumenue SKMOKOCTH. YJelbHas TEIuloTa

napoo6OpazoBauus: L = O/m

2.11

BrnaxxHocTs BO3/1yxa




2.12

IInaBnenne wu Kpucraiumsauus. VI3MeHeHHE BHYTPEHHEW DHEpPIUM IIpH

IJIABJICHUU U KpHUCTAJIJIM3allN. YIIGJ'IBHaﬂ TCIJIOTA ITJIaBJICHUA:

,_ 9

R
m

2.13

BHyTpeHHss dHEeprus cropaHus TOILIMBA. Y IebHAs TEIUIOTA CrOpaHus TOIUIMBA!

q=0/m

2.14

[TpuntUEl paboTh! TermnoBbix apurareneid. KIIJ[ TermmoBoro npurarens

2.15

IIpaxmuueckue pabomul

W3mepenne yaenbHON TEMIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJIWYEeCTBa
TEIUIOTHl, MOJyYEHHOTO BOJOM KOMHATHOM TeMmeparypbl (UKCUPOBAHHOMN
Macchpl, B KOTOPYIO OIyIIEH HarpeTblii LWINHAP; KOJUYECTBA TEIIOTHI,
OTJAHHOTO HArpeThIM LMJIMHIPOM, IOC]Ie OMYCKaHHs €ro B BOJY KOMHATHOM
TEMIIEPATYPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/yXa; YJEIbHOW TEIJIOTHI
IaBjieHuss Jipaa. lccnenoBaHue W3MEHEHHUsT TEMIIEpaTypbl BOJBI  IIPH
Pa3IMYHBIX YCIOBHUAX; SBIICHUS TEMJIOOOMEHa MPU CMEUIMBAHUHM XOJOJHOU H

ropsiueit BoJbl; Mpoiiecca UCHapeHust

2.16

Duszuneckue sA6/1eHUS 8 npupO()e: MOBEPXHOCTHOC HATSKCHUC W KalIUJIJIAPHBIC
SABJICHUSA B IPHUPOAC, KPUCTAJUIbBI B IIPHUPOAC, U3ITYyUCHHUC COHHHa, 3aMCpP3aHUC

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHETa

2.17

Texnuueckue ycmpoticmea. KauWIspbl, IPUMEPHI UCIOIb30BaHUS KPUCTAJUIOB,
KHMJIKOCTHBI TEPMOMETp, JATYMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIUIEHUS
JIOMOB, TMTPOMETPBI, IICUXPOMETp, MapoBasi TypOuHA, ABUraTelb BHYTPEHHETO

CropaHust

OJIEKTPOMAT'HUTHBLIE SABJIEHUA

3.1

DnekTpuzanus Tei. J[Ba BUaa 3JIeKTPUYECKUX 3aps 0B

3.2

B3aunmoneiicTBue 3apskeHHBIX Tell. 3akoH Kyona

33

3aKkoH COXpAaHCHH:A SJICKTPHUICCKOI'O 3apsaaa

3.4

:)J'ICKTpI/I‘leCKOG ITOJIC. HaprI)I(éHHOCTB QJICKTPHUYCCKOI'O  IIOJIA. HpI/IHLII/IH

CYNEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »snektpuueckux 3apsiaoB. JleWCTBHE SIEKTPUYECKOrO TMOJsA Ha

QJICKTPHUYCCKUC 3apPAbl. HpOBOI[HI/IKI/I H JUBJICKTPUKHU




[TocToAHHBIN IEKTpUYECKHUI TOK. JeicTBUS AeKTprudeckoro Toka. Cuia Toka.

Harnpsoxenue.
3.6 I=q/t,U=A4/4
DJNEKTPUYECKOE CONIPOTUBIICHHE. Y IEIBHOE MEKTPUYECKOE COIPOTUBIICHNUE:
3.7 R =pl/S
13 3akon OMa a1 yyacTka dekrpudeckoid nenu: I = U/R
ITocnenoBarenbHOE COETMHEHHUE TPOBOIHUKOB!
- TT—T7T T RP—
j :I::Ilu '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapamienpHOE COEIMHEHNE TPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
R
U=U,;I=1+1;R=—.
ST B 2
CMmeniaHHble COEIMHEHMSI IPOBOJHUKOB
3.10 PaboTa u MmomHOCTE 2nekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyins — Jlenna:
3.11 2
. Q=I"-R-t
312 OneiT Opcrena. MarHuTtHOoe moJjie HMPSIMOTO TNPOBOJHUKA C TOKOM. JImHumM
MarHMTHON MHJTyKIUU
113 MarsutHOoEe 10JI€ IIOCTOSIHHOTO MAarHuTa. B3auMoaeucTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO ITOJIsSL HAa IPOBOJAHUK C TOKOM
3.15 OmnsiTel @apanes. SBneHue aneKTpoMarauTHON MHyKuuu. [Ipasuino Jlenna
IIpakmuyeckue pabomul
N3mepeHne  JIEKTPUYECKOTO  CONPOTUBIIEHUS  PE3UCTOpPA;  MOIIHOCTH
316 AJIEKTPUUYECKOTO TOKA; Pa0OTHI AJIEKTPHUUECKOTO TOKA.

HccrnegoBanne 3aBHUCHMOCTH  CHIIBI TOKa, BO3HHKAOMICIro B ITPOBOJHHKE
(pe3I/ICTOpH, J'IaMl'IOIIKa), OT HAIIPAKCHHUA Ha KOHIAX IIPOBOAHHKA, 3aBUCUMOCTH

COMPOTHUBJICHUA OT IJIMHBI IPOBOAHHMKA, TNIOIIAAW €TI0 INONCPCHYHOI0 CCUCHUS U




YACJIBHOT'O COIIPOTUBJICHUS.
HpOBepKa npaBujia Ui 3JICKTPUUYCCKOTO HAIIPAKCHHA IMPU TTOCICAOBATCIIBHOM
COCAMHCHHUU IIPOBOJHUKOB; IIpaBHJia I CHIIBI 3JICKTPHUYCCKOIO TOKa IIpH

nmapajiCJibHOM COCIMHCHHUU ITIPOBOAHHUKOB (pCSI/ICTopH nu naMnqua)

Qusuueckue s61eHUs 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMocdepe,

3.17 AJIEKTPUIECTBO KHUBBIX OPTaHU3MOB, MAarHUTHOE TIOJIE 3eMJIH, IPEi MOITOCOB,
POJIb MArHUTHOTO TIOJIS JISI )KU3HU Ha 3eMiie, MOJIIPHOE CUSTHUE
Texuuueckue ycmpouicmea: HIEKTPOCKOI, aMIIepMETpP, BOJIBTMETP, PEOCTaT,
CUTYMK  DJIGKTPUYECKOW  DHEPTUH,  DJICKTPOOCBETHTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTe/IbHbIC AIEKTPONPHUOOPHI (mpumepsr), ANEKTPUIECKUE
MPEAOXPAHUTENIN, JJIEKTPOMATHUT, JJIEKTPOJBUraTelb IOCTOSHHOIO TOKa,
TeHEPATOpP MOCTOSHHOTO TOKa
3.19 DOnexkTpomMarHuTHbIE BOJIHBL. [lIKkana 31eKTpOMarHuTHBIX BOJIH
3.20 JlydeBast mozensb cBera. [IpsmonnHeliHOE paclipoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBerta. [lmockoe 3epkaiio
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
324 JIunza. Xoxa nyueit B nuH3ze. POKyCHOE paccTOsHME JUH3bI. OnThueckas cuiia
' muH3el: D = 1/F
3.25 ['ma3 xak ontuyeckas cucrema. OnTudeckue mpudopb
IIpaxmuueckue pabomul
H3mepenne onTU4eckoil CUibl cOOMparomieil JIMH3bI; (POKYCHOTO paCCTOSHUS
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeiIMeTa U N300pakeHus,
326 KOr'Jla IpeIMET Pacoio’KeH B ABOMHOM (oKyce), oKa3aTes IpeIoMICHHUs CTEeKIIa.
' HccnenoBanue cBoicTBa M300pakeHHs, TMOIYYEHHOIO C  IOMOILBIO
coOuparomiei JTUH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JABYX CJIOKEHHBIX JIMH3;
3aBUCUMOCTH YIJIa MPEJIOMJIEHUSI CBETOBOTO Jiyda OT YIJIa MaJeHUs Ha TPaHULEe
«BO3YX — CTEKJIO»
397 Qusuueckue aeneHusi 6 npupode. 3arMmenHuss ConHua u JlyHbl, 1BeTa Tell,
' ONTUYECKUE SIBICHUS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: O4YKH, TIEPHUCKOI, QoToanmapaTr, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
4.1

PagnoaktuBHOCTh. Anb(a-, Oera-, ramma-uzinydenus. Peakuun ansda-u Oera-




pacrmaga

4.2 OmneiTel Pe3epdopaa o paccesuuro anbda-vactuil. [Imanerapras moaens aToma

4.3 CocrtaB aToMHOTrO0 siapa. M30TomnbI

4.4 [lepuon nonypacnaga aTOMHBIX siAEp

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsII0BOIO U MacCCOBOTO YUCE
Qusuueckue A6leHUs 6 npupode: E€CTECTBEHHBIM pPaaUOAaKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTHUBHOE W3JIyUYE€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBHUE PAJUOAKTUBHBIX MU3IyUYEHUI HA OPraHU3M YeIOBEeKa

47 Texnuuecxkue ycmpoticmea: CIIEKTPOCKOI, UHJIMBUAYAJIbHBIN T03UMETP, Kamepa

Bunbcona, sinepHas sHepreTuka
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