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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.
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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».

W ® N U WwWwDN e



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.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
KoHTpoabHbI IIpakTn4yeckue
n/n NMporpamMMbI Bcero oOpa3oBaTejibHbIEC
e padoTsI padoTbI
pecypchl
Pa3znen 1. ®usuka u eé posib B NO3HAHUHU OKPYIKAKOIIEro Mupa
bu6mmoreka [IOK
1.1 o - 2
H3HKA - HayKa o HPHpOe https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 O 2 1
MSHHCCKUC BETHHAMHAT https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYUYHBIN METO/]T TO3HAHUSA 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3pnen 2. [lepBoHayaibHbIe CBeeHNS 0 CTPOCHNH BelleCTBA

2.1 CrtpoeHue BelecTBa 1 bubmotera [JOK
' P - https://m.edsoo.ru/7f416194
27 JIBUKEeHUE U B3aUMOJICHCTBUE YACTHII ) 1 bubmuoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2. A 2
3 IperaTHbIE COCTOSHUS BEILIECTBA hitps://m.cdsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBukeHue U B3auMogecTBHE TeJl
3.1 MexaHnuecKkoe OBUKEHUE 3 Bubmrorexa ITOK

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



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

bu6mmoreka [IOK
3.2 Hrepuns, macca, moTHOCT 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Buner cnn 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBinenne TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHust TBEPAbIMUA 3 bubnuorexa [JOK
’ TEJIaMH, )KUJIKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoc(peproe naseHie 6 https://m.edsoo.1ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha OTPYKEHHOE 7 3 bubnuorexa [JOK
’ B HUX TEJIO https://m.edsoo.1ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTD. JHeprus
bubmnoreka [IOK
A P 1
> aboTa 1 MOMEOCTS 3 https://m.edsoo0.1u/7f416194
bu6mmoreka [{OK
32 TpocThie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexaieckas sHeprus 4 ! https://m.edsoo0.1ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12



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

8 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM undgpoBbie
Ne ni/m P Kontpoasnbie | IlpakTudeckue (idpp )
NMPorpamMMmsblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Pa3gen 1. TersioBble sIBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIISCTBA 7 buomorexa TIOK
' p B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tennosbie npoecch! 21 I > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgea 2. diiekTpryeckre 1 MArHUTHbIE SIBJICHUS
21 DIeKTprUYEeCKHe 3apsiibl. 3apsKEHHBIE Tella 7 1 bubnuorexa [JOK
’ W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoteka [JOK
2.2 [ToCTOAHHBIN JIEKTPUUECKUIN TOK 20 2 7 hitps://m.cdsoo.rw/ 784181 ce
but6mmoreka [{OK
2.3 MarsuTHbIe SIBICHUS 6 1 1.5 hitps://m.cdsoo.rw/ 784181 ce
bu6nmmoreka [JOK
2.4 ONEKTPOMATHUTHAR HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 14.5



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

9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HauMeHoBaHUe pa3iesioB U TEM (uugposbie)
Ne ni/m P Kontpoasnbie | IlpakTudeckue ep
NMPorpamMMmsblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Pa3zgen 1. Mexannuyeckue siBJCHUS
L1 MexaHn4ecKoe JIBMKCHUE U CIIOCOOBI €T0 10 | bu6mmoreka [IOK
' OITUCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 Bzaumoneiicteue Te 20 1 3
MOACHCTBIE T https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.3 3 10 3
AKOHPL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Ntoro no pazgeny 40
Pazgen 2. Mexannuyeckue KoJe0aHUS U BOJHBI
bu6mmoreka [IOK
2.1 Mexanudeckue kojeda 7 3
RARHACCINC KOTCDAHIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
2.2 M .3 8 1 3
CXAHITICCKHC BOTHRL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 3. DjieKTPOMArHUTHOE 1OJI€ M 3JIeKTPOMArHUTHbIE BOJIHbI
DNEeKTpOMarHuTHOE MOoJIe U bu6mmorexa [IOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA



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

but6mmoreka [JOK

4.1 3aKOHBI PacpOCTPaHEHHUS CBETA 6 2 hitps://m.cdsoo.rw/7f41 ada6
bu6nmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7 41 ada6
bu6nuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitps:/m.cdsoo.ru/7f4 1 ada6
Hroro no pazneny 15
Pa3nes 5. KBanToBbIC IBICHUA
bu6nmmoreka [JOK
5.1 Hcnyckanue v noriomeHue cBeTa aroMomM 4 1 hitps://m.cdsoo.ru/741ada6
bu6nuoreka [JOK
32 CTpoOCHHE ATOMHOTO AApa 6 ! https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
53 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTeIbHO-0000111a101IMIT MOTYJIb
6.1 [ToBTOpenue u 06001IEHNE COlEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca pu3uku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTpoabHbie
padoTbI

IIpakTHyeckue
padoThI

Jara
U3y4eHHn
s

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIEC

pecypchl

®u3uka — HayKa O IpUPOJE.
SIBnenus npupoasl. Gusnyeckue
SABJICHUS

MCXaHI/I‘IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUYCCKNEC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUS

dusnueckue BETUYNHBI U UX
U3MepeHue

Ypok-uccienosanue "M3mepenue
TEMIIepaTypbl P MTOMOIIH
XKHUJIKOCTHOTO TEPMOMETpA U JATIHKA
Temneparypol"

Kak ¢u3uka u apyrue ecTecTBeHHBIC
HAyK{ U3Y4aloT MPUPOJTY.
EcrecTBeHHOHAaY4YHBINH METO
no3HaHus. Onrcanue GU3n4ecKux
SIBIICHHI C IOMOIIILIO MOACTICH

bu6nuoreka [JOK
https://m.edsoo.ru/ff09172a

Ypok-uccnenosanue "IIposepka
THUITOTE3bI: JAJIbHOCTH monéra [rapuka,
MMYIIECHHOI'O TOPHU30HTAJIBHO, TCM
0ombI1Ie, yeM 0OJIbIIe BhICOTA MycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemecTBa. OMbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOECHHE bubmmorera [TOK
P P hitps://m.edsoo.ru/fl09fe0a
BelecTBa
8 JIBMyKeHHE YacTHIl BEIeCTBA bubmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienopanue «OMbITHI 1O
9 HaOJIOCHUIO TETJIOBOTO PACITUPEHUS
Tra3oBy
10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3aumMocBs3b MeX1y cBOMCTBaMU
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX U MIX bubmuoreka [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI
Mexannueckoe OBIKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa LIOK
p P p https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bu6nuoreka [JOK
13 Ckopocth. EAVHUIEI CKOPOCTH
p A 1l p https://m.edsoo.ru/ff0a079¢
14 Pacuer mytn u BpeMeHU ABIKEHUA bubmorexa HOK
y p https://m.edsoo.ru/ff0a0ae4
HNueprus. 3aK0H UHEPIIUH.
15 B3aI/I:MO[[€I7ICTBI/I€ TerKaK IpUYnHa bubmorexa HOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS! CKOPOCTU JBUYKEHUS TET
16 [LnotHOCTH BemiecTBa. Pacuet macchl bubmuoreka [JOK
1 00BbeEMa Tella 10 €r0 MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnas pabora «OnpeaeneHue



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

IJIOTHOCTH TBépZ[OFO TC1a»

Pemenne 3agaua mo reme "IlmorHOCTH

bu6nuoreka [JOK

18
BemecTna” https://m.edsoo.ru/ff0al23c
Cuta KaKk XapaKTepUCTUKa
19 B3auMojieicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yuenue
20 3aBUCUMOCTH PACTSHKEHUS
(medopmaniun) mpy>KUHBI OT
IIPWIOKEHHON CUJIBI»
21 SIBnenue TsaroreHus. Cuma TSKECTH
CBA3b MEXKY CUJION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK
o ' ., https://m.edsoo.ru/ff0al778
3aaa4 1o teme "Cusa TSKeCTH
” Cuia TSDKECTH Ha APYTHX IJIaHeTaxX. bubnuorexa [JOK
DuU3NYECKUE XapaKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 N3smepenne cun. Jluaamomer
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. Hesecomocth
https://m.edsoo.ru/ff0al1778
Clio’)keHHe IBYX CHJI, HAPABIEHHBIX
26 10 OJHOW MPSIMOU bubmorexa [JOK
a . p ' https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIIASA CHIT
27 Pemenue 3agau no reme
"PaBHonelicTByrOMmAst cui'
73 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSL. bub6nuoreka [IOK
TpeHue B npuUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHnas padora «M3yuenue bubnnorexa [JOK



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

3aBUCUMOCTH CHJIBI TPCHUS
CKOJIBYKCHUS OT CHJIBI JIaBJICHUS U
XapakTepa COMPUKACAIOIIIXCS
MIOBEPXHOCTEH»

https://m.edsoo.ru/ff0alcc8

Pemienue 3amayd Ha onpeneneHue

30 . .
PaBHOJIEHCTBYIOMIEH CHITBI
Pemenne 3amau mo Temam: «Bec
Tena», «I'padpuyeckoe n3odbpaxeHue bu6mmoreka [IOK
31 .
cu, «Cunel», «PaBHOAEHCTBYIOIAs https://m.edsoo.ru/ff0alde0
CHID»
KonrtponbHas pabora o remam:
«MexaHuduecKkoe IBIDKEHHUE», «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I'padmueckoe n300pakeHuEe CUI,
«Cub
1 Jasnenne. CriocoObl yMEHBIIICHUS U bubmmoreka [JOK
YBEIIMYCHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHwue raza. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT o0béma bubnnorexa LHOK
’ https://m.edsoo.ru/ff0a2376
TEMIIepaTypbl
[lepenaua naBieHus: TBEPABIMU
35 TeJIaMU, JXKHAKOCTSIMH U Ta3aMH. 3aKOH bubmorera [JOK
’ ’ https://m.edsoo.ru/ff0a25b0
[Tackans
36 JlaBneHue B )KUIKOCTH U Ta3e, bubnuorexa [JOK
BBEI3BAHHOE JIEUCTBUEM CHUJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «/laBineHue B bubmuoreka [JOK
JKHAKOCTH U rase. 3akoH Ilackamsy» https://m.edsoo.ru/ff0a2826
38 CooOmarormuecst COCy/Ibl bubnmnorexa [JOK



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

https://m.edsoo.ru/ff0a2970

but6mmoreka [{OK

39 I'mapaBamyeckuii mpecc
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [loprineBoi
JKUJKOCTHBIN Hacoc
AtMmocdepa 3emnu. [Ipuannbl
CYIIIECTBOBAHUS BO3IYIIHOU
41 o}éonomm 3emun 3aB};ICI/IMOCTI> brbmmorexa [TOK
i https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro JaBJIeHHS OT BBICOTHI
HaJl YPOBHEM MOps
bu6mmorexa [{OK
42 Bec Bo3ayxa. ATmMocdepHOe naBieHue
Y bep s https://m.edsoo.ru/ff0a2b5a
13 H3mepenne atMOChEepHOTO 1aBIEHUS. bubnuorexa [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(EPHOTO
44 aBJICHHS OT BBICOTHI HQ, OBHEM bubmorexa HOK
A AyP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomertp-anepoua. AtmocdepHoe bu6nuoreka [IOK
JIaBJICHUE HA Pa3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pewenue 3agau o reme
"ATtmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmmorexa TIOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabota «Onpenenenue
43 BBITAJIKUBAIOIEH CHJIBI, bu6mmoreka [IOK

JICUCTBYIOILIECH Ha TEJO, TOTPYKEHHOE
B ’KHJIKOCTb

https://m.edsoo.ru/ff0a33fc



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

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00BEMa MOTpyKEHHOU
B )KHJIKOCTb YaCTH TEJIa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

II;maBanue Ten

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnast pabota
"KoncTpyupoBanue apeoMeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
ompezeneHue e€ rpy3onoabEMHocTH"

52

Pemenne 3amau mo temam: «IlnaBanne
cynoB. Bo3ayxomiaBanuey,
«JlaBneHue TBEpPABIX TN, KUIAKOCTEH
Y Ta30By»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas pabora

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

54

MomHocTh. EquHUIBI MOIITHOCTH

but6mmoreka [{OK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccinenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOIl IpU
HoabEMeE 10 JiecTHHUIE"

56

IIpocteie MexaHU3MBI. Ppruar.
PaBHOBecue cui Ha pbluare

57

KonTponbHas pabota no teme
«JlaBineHue TBEpAbIX TEN, JKUIAKOCTEN
u Ta3oB» / Beepoccuiickas
poBepoyHas pabora

58

PesepBHelIit ypok. Pabota ¢ Tekctamu

bu6nuoreka [JOK



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

o Teme «JlaBnenue TBEPABIX TEll,
KHUIKOCTEH 1 ra3oBy» / Beepoccuiickas
mpoBepoyHasi paboTa

https://m.edsoo.ru/ff0adffe

59

Prryaru B TexHuke, OBITY U IPUPOJIE.
JlaGopaTtophnast pabota
«HccnenoBanue ycioBHid paBHOBECHS
phIyara

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3aa4 mo Teme « Y CIIOBUSA
paBHOBeCI/Iﬂ pbmara»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT nonesnoro neicTBust
Mexanu3ma. JlaboparopHas pabota
«3mepenne KIIJI HaknoHHON
TUIOCKOCTH

0.5

62

Pemenue 3agau no reme "Pabora,
MortHocTh, KIT"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexaandeckas OHCPI'U:.
Kunernueckas u NOTCHIMaJIbHAasA
OHCPIrusi

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHs] MEXaHUYECKOM
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT IO TEME
"OKcrnepuUMEHTAIbHOE OIPEJIEIIeHNE
W3MEHEHUS! KHHETHYECKOU U
MOTEHITUATHLHOM SHEPTUH TPU
CKaThIBaHHMHM TeJia MO0 HAKIIOHHON
IJIOCKOCTH"

66

KonTponbHas pabota no teme
«PaboTta 1 MOITHOCTh. DHEPrus»



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnuorexa [JOK
o teMe "MexaHndyeckoe aBrxkeHue" https://m.edsoo.ru/ff0adee6d
PesepsHblii ypok. Pabota ¢ Tekctamu

68 no teme "PaboTta. MoiHOCTb. 1
Ouneprus"”

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosmmyecTBo yacos i DJIEeKTPOHHbIE
ara
Ne uudposbie
Tema ypoka Kontposbnbie | IIpakTnyeckue | H3yYeHH
n/n Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI A
pecypcsl
OCHOBHBIE TIOJIO)KEHHS MOJIEKYJISIPHO-
| KMHETHYECKOM TEOPUH U UX OIBITHBIE 1 Bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pazMep aTOMOB M MOJIEKYJT 1
3 Mogenu TBEPIOTO, KUKOTO U 1 bubnuoreka [JOK
ra3o00pa3HOro COCTOSHUH BEIleCTBa https://m.edsoo.ru/ff0a540e
OO®bsicHEHNE CBOICTB TBEPAOTO,
4 KHJIKOTO U Ta3000pa3HOr0 COCTOSHUIA 1
BEIL[ECTBA Ha OCHOBE IOJIOKECHUIN
MOJIEKYJISIPHO-KMHETUYECKOM Teopun
5 Kpucranmuueckue u amopdHbIe TeIa 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KalWJUISIPHOCTb. 1 bubnmnorexa [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUE 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOT'O JIBUKEHHUS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl | bubnmoreka [IOK
U3MECHEHUS BHYTPEHHEHN DHEPruu https://m.edsoo.ru/ff0a5c60



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

butmmoreka [JOK

10 Bunel Terionepenauu httos://m.ed 0a6412
PS://M.€dS00.ru a

Ypok-koHdepenius "lIpakTudyeckoe

1 HCIIOJIb30BAaHUE TEIJIOBBIX CBOMCTB bubmuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonuyecTtBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TETIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHMe TEII0BOro OanaHca. bubnnorexa [JOK
TemooOMeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "HccneagoBaHue IBIEHUS bu6nuoreka [JOK
TEII000MeHa TPY CMEIIUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacuer konuuecTBa TEIIOTHI,

15 HE00XO0IMMOTrO JJIsl HarpeBaHus Teja
Y BBICIIIEMOT0 UM MPU OXJIAXKIACHUN

16 JlaGopatopHas pabota "OnpezneneHue bubaunoreka IIOK
YAEJIbHOW TEIJI0EMKOCTH BeniecTa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IeibHas TEII0Ta bubnuoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue U OTBEpCBAHNE

18 KPHUCTAIINYECKUX TeJI. Y IenbHas bubnmorexa [TOK

P ) https://m.edsoo.ru/ff0a71d2

TEIUIOTAa IJIaBJICHUS

19 JlabopaTtopHas pabota "Ornpeznenenue bubmmoreka [JOK
YACIBbHOW TEIIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHCHCAITHSL. bu6nuoreka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



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

21

Kunenue. Y nenpHas Temiora
napooOpa3oBaHUs U KOHICHCAIIUH.
3aBUCHUMOCTH TEMIIEPATYPhI KUTICHUS
OT aTMOC(EepHOTO JaBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxunocts Bo3ayxa. Jlaboparopnas
pabora "Omnpenenenue
OTHOCHUTEJIBHOH BIaXXHOCTH BO3/1yXa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJIQYKHOCTH BO3AyXa

24

[IpuHIHIB pabOTHI TETIIIOBBIX
neurareneif. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUS

25

KIIJI TermoBoro gBurares.
TennoBele ABUraTeIN U 3alllUTa
OKpYXKarollel cpeasbl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpaHCHH:A U ITPCBPALICHUA
OHCPI'MH B TCINNIOBBIX IMPOHICCCax

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe ""TernyoBbIe ABICHUS.
N3MeHeHune arperaTHbIX COCTOSTHUI
BellecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a832

28

KonTponbhas pabota no teme
"TemnoBele ABIEHNA. VI3MeHeHNE
arperaTHhIX COCTOSIHHM BemecTra"

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzaius Ten. [[Ba pona
IIEKTPUICCKUX 3aPSIOB

30

Ypok-uccnenoBanue "IneKTpusanus
TEJl UHIYKIUEN U TIPU



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

CONIPUKOCHOBEHUH"

B3anmopeiicTBre 3apsyKeHHBIX TEIL.

bu6nuoreka [JOK

31
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE T0JIE.
1 Hanpsi>keHHOCTB DJIEKTPUYECKOro bu6nuoreka [IOK
nosis. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TTOJIEHN
Hocurenu snexTpuueckux 3apsios.
33 OnemeHTapHbId 3apsan. CTpoeHue
aToMa
14 [IpoBOHUKY U JUAIEKTPUKU. 3aKOH but6mmoreka [{OK
COXpaHEHUs JIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1ay Ha MpUMEHEHUE bu6mmorexa [IOK
CBOMCTB AJIEKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUYECKUN TOK, YCIOBUS €TI0
36 cyuecTBoBanus. MlcrouHuku bubmorexa [JOK
4 ' https://m.edsoo.ru/ff0a95a4
AEKTPUYECKOTO TOKa
37 JIeficTBHS DIIEKTPUYECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTO NOJI Ha IIPOBOIHUKHU 1
U AUDJIEKTPUKHA"
39 DIIEKTPUUYECKHUM TOK B METaJLJIaX, bubnmnorexa [JOK
JKUAKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuyeckas LHenb U €€ COCTaBHbIE
4acTu
41 Cuna Toka. JJaboparopHnas pabota 0.5 bubnuoreka [IOK

"M3MepeHne U peryJIMpoBaHUE CUJIbI

https://m.edsoo.ru/ff0a8bd6



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

TOKa"

DNEKTPUUECKOE HAMPSKEHHE.
Bonsr™metp. JIaboparopnas pabota

bu6nuoreka [JOK

42 0.5
"N3mepeHue U peryinpoBaHue https://m.edsoo.ru/ff0a%e14
HarpsoKeHus"
43 CorpoTuBiieHHE MTPOBOAHUKA. bubnmnorexa [JOK
VY 1enbHOE COMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopartopHas paboTa "3aBUCUMOCTb
44 AIEKTPUYECKOTO COITPOTUBIICHUS 1 bubanorexa [JOK
[IPOBOJHHUKA OT €0 JJIMHBI, IIJI0IIA 1 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CeYeHUs U MaTepuasa
3aBHUCHUMOCTh CHJIBI TOKa OT
45 HamnpspbkeHus. 3akod OMa I yJacTka bubnnorera [IOK
P ) y https://m.edsoo.ru/ff0aad44a
uenu
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHJTBI
46 TOKA, UAVIIETO Yepe3 PEIUCTOP, OT 1 bubnnorexa LIOK
- Y pe3p P, https://m.edsoo.ru/ff0aa04e
COIMPOTUBIICHUS PE3UCTOPA U
HaIpsKeHUs: Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEJIMHEHUS POBOJIHUKOB
JlabopaTtopHas pabora "[IpoBepka
43 IIpaBUJia CJIOKEHUS HAIIPSHKEHUHI TIPH | bubnnorexa [JOK
[OCJIE0BATEILHOM COEAUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHas pabota "[IpoBepka
49 patopHai p POBEp 1 bubnuorexa [JOK

ImpaBujia JJisl CUJIbI TOKA IIpH
napaujiCJIbHOM COCAUHCHUHN

https://m.edsoo.ru/ff0aadle



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

pe3uctopon”

Pemenue 3agau Ha npuMEHEHUE

bu6mmoreka [{OK

50 3akoHa Oma i1 pasInyHoOro
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHMS TIPOBOHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnmnoreka [JOK
Toka. 3akoH J[>xoyinsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopHas padora "Onpenenenue
52 8.60’be u I;/IomlfOCTH 3J'ICKTpI/I‘{eCKOFO bubnmorexa [IOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IIETTH U MOTPEOUTEN
53 3JIEKTPUYECKON SHEPTUU B OBIT bubnnotexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
54 ITocTosTHHBIE MAarHUTHI, UX
B3alUMOJICHCTBUE
Ypok-uccnenosanue "N3yuenue bubnuorexa [JOK
55 . "
OJIEW TOCTOSHHEIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe moiie. MarauTHoeE 1101€
bu6nuoreka [JOK
56 3eMiId U €ro 3HaueHue I KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOILHOM paboTe
10 TeMe "DIIEKTPUUECKHE 3aps/bl.
57 3apsoKeHHBIE T€Ia U UX Bubmorexa OK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoAercTBUA. I10CTOSITHHBIHI
ANEKTPUUECKUH TOK"
KonTponbnas pabota mo Teme
58 "DyeKTpUUEeCcKue 3apsiabl. bubnmnoreka [JOK

3apspKeHHbIE TeNna U UX
B3auMoiericTBUs. [1oCcTOIHHBIN

https://m.edsoo.ru/ff0abea8



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

aeKTpudecKkuid ToK" / Beepoccuiickas
mpoBepovHas paboTa

59

Pesepublii ypok. Paborta ¢ Tekctamu
no Teme "[locTostHHBIIHI
anexkTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas paborta

bubnnorexa [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTrena. MarauTHoe nosie
ANEKTPUUYECKOTO TOKa MaruutHoe
I1OJIC KaTYIKN C TOKOM

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHneHne 1eKTPOMarHuToB B
texHuke. Jlabopatopnas pabora
"N3y4yeHue neicTBUSI MArHUTHOTO
10J1s1 Ha POBOJIHUK C TOKOM"

0.5

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

62

ONEeKTpOABUTaTENb [IOCTOSTHHOTO
ToKa. Mcnonb3oBanue
AJIEKTPOJIBUraTeNIeld B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHCTpynpoBaHUE U U3yUEHHE
paboThl AsIeKTpoaABUTATENS "

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

Onbitel @apazes. 3akoH
3JIEKTPOMArHUTHON MHIYKIUU.
IIpaBuno Jlenna

64

Onektporereparop. CrocoOs
MOJTyYEHUS NIEKTPUIECKOU DHEPTHH.
DIEeKTPOCTAaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU



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

[ToaroToBka K KOHTPOJIBHOM paboTe

65 1o TeMe "DIIEKTPUYECKUE U 1
MarduTHbIe BiIeHUS"
KonTponbHas pabota no teme
66 "DIEKTPUUECKAE U MAaTHUTHEIE 1 bubmorexa [IOK
p" https://m.edsoo.ru/ff0acb14
SIBIICHUS
Pesepaublit ypok. Pabota ¢ Tekcramu bubnnorexa [JOK
67 1
o TeMme "TertoBele ABIeHuS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
o teme "MaruutHele aBiaeHusd"
OBILIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME



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

9 KUIIACC

KosmmuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTudecku
n/n Bcero u3ydeHnusi | obOpa3oBaTesibHbIE
padoThbI e padoThbl
pecypchl

| Mexannueckoe IBUKEHHE. 1
MarepuanbHasi TOUKa

5 Cucrema orcuera. OTHOCUTEIBHOCTD | bu6mmoreka [{OK
MEXaHHUYECKOT0 IBHXKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMepHOE npsMoNIMHENHOE bubnuorexa [IOK

3 1
JIBIXKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBkeHue. CpeHsiss U MTHOBEHHAs 1
CKOPOCTh

5 [IpssmonnHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHKEHHE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CKopoCTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'pacduk cxopoctu
JlabGopaTtopHnas pabota "Onpenenenue

7 YCKOpEHHMS Tena npu 1 | bubnuorexa [JOK
PAaBHOYCKOPEHHOM JIBUKECHUHU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM m1ockocTu"

2 CBoOoanoe nmagenne tei. OIbITH 1
[Nanunes

9 PaBHOMEpHOE ABUXKEHUE 110 1 bub6nuoreka [IOK



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

okpyxHocTH. [lepron u yactora
obparmenus. JInaeiHas u yrioBas

https://m.edsoo.ru/ff0aecl76

CKOPOCTH
10 LlenTpocTpemMuTENbHOE YCKOPEHHUE
1 IIepssiit 3axkoH HproToHa. BekTop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bub6nuorexa LIOK
PaBHOpelicTBYIOIIAA cHta https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnuorexa [JOK
Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha mpuMeHEHNE bubnmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
15 Cwuna ynpyroctu. 3akoH ['yka fgfs?;ji?:;;gr?}:foaecaz
16 Pemenne 3amau mo reme «Cuma
YIOPYTOCTH»
17 JlabopaTtopHas pabota «OnpeaeneHue bubnmnorexa [JOK
JKECTKOCTH MPYKUHBD https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cuna Tpenna https://m.edsol_.[ru/fanﬂ 38
19 Pemenne 3anau mo teme «Cuna bu6mmoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "OnpeneneHue bu6mmoreka [IOK
K03(punmeHTa TpeHus CKOIbKeHHU" https://m.edsoo.ru/ff0af8be
Pemenue 3amau no treme ""3aKOHEI
21 Herorona. Cuna ynpyroctu. Cuna bubmorexa [OK
https://m.edsoo.ru/ff0afb8e

TpeHus"



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176

Cuia TSOKeCTH U 3aKOH BCEMHUPHOT'O

bubmnoreka LIOK

22 TATOTEHUS. Y CKOpEHNE CBOOOIHOIO
p https://m.edsoo.ru/ff0af044
NEN(S07E:
VYpok-koHpepenmus "IBrmxenue Ten
23 BOKPYT I'DAaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuku"
Pemenue 3aga4d no teme "Cuna
24 TSDKECTH M 3aKOH BCEMHPHOTO bubmorexa LIOK
" p https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 IIepBast kocmMu4ecKas CKOPOCTb. bubnuorexa LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHOW TOUKHU.
AGCOTIOTHO TBEPAOE TETO.
26 PaBHOBecue TBEpIOTO TEMIA C bubmmorexa ITOK
. . p https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHHUS.
MowmenT cunsl. LienTp Tsxectn
PaBHOBECHE MaTepUaIbHOI TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHOW OCBhIO BPAILICHHUS.
MowmenT cuisl. LienTp Tsxectn
73 Pemenue 3amau no reme "MoMeHT bubmnoreka LIOK
cunsl. Llentp Tsxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHON paboTe 1Mo
29 TeMe "MexaHnuecKoe JBIKEHNE bubnmorera [TOK
. | ’ https://m.edsoo.ru/ff0b0408
B3aunmonelicTBue Ten
30 KonTponbnas padbota no teme bubnnorexa HOK

"MexaHn4ecKoe IBHKEHHE.

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044

B3aunmonelictBue Ten"

Nmnynbe Tena. Umnyibsc cuiibl. 3aKoH

Bbu6mmorexa [JOK

31 COXpaHECHUS I/IMl'IyJ'ILCfl. Yupyroe u hitps://m.cdsoo.ru/f0b07fa
HEYTPYTroe B3auMOJICHCTBUE
1 Pemenue 3agau mo reme "3akoH bubmuoreka [{OK
COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepenius "PeakTuBHOE
JBUKEHUE B IPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanuueckasi paboTa U MOIITHOCTh hitps://m.odsoo.ru/f0b0ag4
35 PaboTa cuitbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabota «OnpeneneHue
36 paboTHI CUITBI TPEHUS TIPH
PaBHOMEPHOM JIBMDKCHHH TeJIa 10
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBs13b HEPTUH U paOOTHI.
[ToTeHnManbHas SHEPTUs
18 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETHYECKOU JHEPIUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
40 JlaGopatopHas pabota «3yuenue bubnuoreka LIOK
3aKOHA COXPaHEHUs SHEPTUN» https://m.edsoo.ru/ffOb12fe
A1 KomebarenbHOe IBHKEHUE U €T0 bubmnoreka IJOK

XapaKTCPHUCTUKHU

https://m.edsoo.ru/ff0b1858



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

42

3aryxaromye KojaeoaHus.
Breinyxnennbie konebanus. Pezonanc

bub6mnoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil ¥ Npy>KUHHBIA
MasiTHUKH

44

VYpok-uccnenoanue «3aBUCUMOCTh
nepuoja KojaeOaHuii OT )KECTKOCTH
HNPY>XAHBI U MAaCCHI TPy3a»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

45

HpeBpameHI/Ie OHCPIUU Mpu
MEXaHMUYECKUX KOJICOaHHUIX

46

JlaboparopHas pabota «Onpenenenue
Y4acTOTHI U TIeproia KoneOaHui
NPYKUHHOTO MasiTHUKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopHnas paborta «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHMi
rpy3a, MOJIBEHICHHOTO K HUTH, OT
Macchl rpy3a»

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

48

Mexaunueckue BoaHBL. CBONWCTBA
MeXaHH4eCKHUX BOJH. [IpogosibHbIE 1
MONIEPEYHBIE BOJHBI

bu6mnoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koupepenuus "MexaHnueckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuieckre BOJTHBI"

50

3Byk. Pacnipoctpanenue u otpakeHue
3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

['poMKOCTB 3ByKa U BBICOTA TOHA.



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0

AKyCTUYECKUI PE30HAHC

VYpok-koupepenuus "YiabTpa3sByK u

bu6mmoreka [JOK

53
UH(Pa3ByK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOILHOM paboTe MO
54 TeMe "3aKOHBI COXpaHEHUS bubmmorexa [JOK
p ' . https://m.edsoo.ru/ff0b25f0
Mexannuyeckre KoJieO0aHus ¥ BOJTHBI
KonTponbnas pabota mo teme
55 "3aKoHbI COXpaHeHus. MexaHn4eckue
KoJIe0aHusI M BOJTHBI"
56 DIEeKTPOMarHuTHOE MOJIE. bubmuorexa [JOK
DJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBo¥icTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpok-koudepennus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnmorexa [JOK
Hcnonb3oBaHuE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3H"
VYpok-uccnenosanue "N3yuenue
. bubmuoreka [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6e
MIOMOIIIHI0 MOOMIIBHOTO TeneoHa
Pewienue 3anau Ha onpeneneHue
60 4aCTOTHI U JUIUHBI DJIEKTPOMarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi Ipupoja CBeTa.
61 CxkopocTts cBeta. BonHOBBIE cBOWCTBA Bu6mmorexa [JOK
P ' https://m.edsoo.ny/ff0b3 10
CBeTa
Ncrounuku cBeta. [IpsMonuneiinoe
bu6mmoreka [IOK
62 pacnpocTpaHeHHUE CBETA. 3aTMEHUS

Counia u JIyHbl

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b23ca

3aKOH OTpa)K€HUsI CBETA. 3epKaJia.

bubnuoreka [IOK
63 Pemenue 3aga4 Ha npyuMEHEHNE 3
https://m.edsoo.ru/ff0b38c4
3aKOHa OTpa)kKeHHUs CBETa
64 [Ipenomiienue cBeta. 3aKoH bubnuorexa [IOK
MPEIIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaXKEHUE CBETA. Eub 110K
nonroTeka
65 Hcnonp3oBanue MOIHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTpPaXXEHHUS B ONTUYECKUX CBETOBOAAX
JlaboparopHas pabota "HccrnenoBanue
66 3aBUCHUMOCTH yTJjia NPeIOMICHHS
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpanuue "Bo3yXx-cTekno""
VYpoxk-koHpepenuus "Vcnonbp3zoBanue
67 MOJIHOI'O BHYTPEHHEI0 OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzbl. OnTHYECKas cujia JIMH3BI
https://m.edsoo.ru/ff0b3f2¢c
bu6mmorexa [JOK
69 [TocTpoenne n300pakeHUH B THH3AX
p P https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabota "OnpezneneHue
. bubnnoreka [JOK
70 (OKYCHOTO pacCTOSIHHSI U ONTHYECKOMN 1
. " https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpAIOIIEH JIMH3BI
71 Ypok-koHpepenius "OnTudeckue bubnuoreka [IOK
JMH30BbIe TPUOOpPHI" https://m.edsoo.ru/ff0c0a7e
bubnuoreka [IOK
72 I'na3 xak ontuyeckas cucrema. 3peHue A
https://m.edsoo.ru/ff0b4684
7 VYpoxk-koHpepenuus "Jledextor

3penus. Kak coxpanurts 3penue"



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b38c4

Paznosxenue 6eoro cBeTa B CIEKTP.
Onritel HetoToHa. Cnoxxenune

bub6mnoreka [IOK

74
CIIEKTpabHBIX IIBETOB. [[nucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlabopaTtopHnast pa6ota "ONBITHI 11O
Pa3IoKEeHUI0 OEJI0ro CBEeTa B CIIEKTP U
75 BOCIIPUSITHIO IIBETA MPEIMETOB MIPH UX bubmmorexa HOK
P H pelt P https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUH Yepe3 IIBETOBbIE
buabTpH"
VYpok-nipaktukym "BoaHoBbIE
76 CBOICTBa cBeTa: AUCIEpPCHs,
uHTepdepeHus u qudpaxus’"
77 Omnwitel Pe3epdopaa u rutanerapras bubnmnoreka [JOK
MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Mozens aroma bopa
HcnyckaHue U MOrJIONIeHUE CBETa
79 aroMoM. KBanTbl. JIuneiiuarsie bubmorexa [IOK
) ' https://m.edsoo.ru/ff0c144¢
CIIEKTPbI
20 VYpok-nipaktukym "Habionenue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubnmorexa [JOK
s s https://m.edsoo.ru/ff0c1672
%) Crtpoenue aTomHOrO0 siiapa. Hyknonnast bubnmoreka [JOK
MOJEIIb https://m.edsoo.ru/ff0c18ac
23 PanuoaxkTuBHBIE IPEBpAILICHUS. bubnuoreka [IOK
M3oTomnsl https://m.edsoo.ru/ff0clal4
*4 Pemenue 3agau o teme: bubmuoreka [JOK

"PanuoakTuBHBIC NpeBpanieHus"

https://m.edsoo.ru/ff0c1b4a



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c

85

[lepuon nomypacnana

86

VYpok-koHpepeHuus "PaguoakTuBHbIe
U3Jy4eHUs B IPUPOJE, METUIIUHE,
TeXHHUKeE"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c2126

87

SnepHble peakuuu. 3aKOHBI
COXPaHEHHs 3apsAJ0BOI0 U MacCOBOIO
yucel

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c1c58

88

9Hepr1/15{ CBs3H ATOMHBIX ALCP. CBs3b
MacCChl 1 DHCPIrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agad no reme "SAnepHeie
peakuu"

90

Peakiuu cunTe3a U enaeHUs SaEp.
Nctounuku sHepruu CoJiHIA U 3BE3]T

bubmnoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koudepenuus "AnepHas
sHepreTuka. JlencTBus
palMOaKTUBHBIX U3JIyUYECHHI Ha )KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJILHOU paboTe MO
Teme "DJIeKTPOMarHUTHOE TOJIE.
DJIEKTPOMAarHUTHBIC BOJIHBI.
KBanToBsIc sBIICHHS"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonrponsHas pabora o Teme
"DJIeKTPOMarHUTHOE TOJIE.
DNEeKTPOMAarHUTHEIC BOJTHBI.
KBanToBsie siBiaeHuUs"

94

[ToBTOpenue, 060061IIeHHE.
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IMPOBEPSEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITIPOI'PAMMbBI OCHOBHOI'O
OBILET'O OBPA3OBAHUS

7 KIIACC

Konx
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3iindaTtb SABJICHUA IO ONMHMCAHUIO HUX XAPaAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/ISI/I'-IGCKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YUYCHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4HucCie (U3NUECKUE SBICHUS B MPUPO/IE,
IIPU 3TOM TEPEBOJUThH NMPAKTUUYECKYIO 3aauy B yueOHYIO, BBIICISATH

CYLIECTBEHHbIE CBOMCTBA (IMPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBATh HM3yYEHHBIE CBOWCTBA Tel U (puU3MyYecKue sBJICHUS,
UCTIONB3ysl (U3WYECKHe BEIWYUHBI, TPH ONHCAHUU TPABHIEHO
TPaKTOBaTh (PU3MYECKUH CMBICT HCIOJNB3YeMbIX BEIUYUH, UX
0003HAYCHHS U eIUHUIIBI (PU3NIECKUX BEIMYUH, HAXOJUTH (POPMYJIBI,
CBS3BIBAIOIIME JAHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTh  TpadUKud  M3YUYECHHBIX  3aBHCUMOCTEH

(hbMBUYECKUX BEITMYUH

1.5

XapaKTEPU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
HCIOJIb3YSl H3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyJIUPOBKY 3aKOHa W 3alMChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPAXCHHUC

1.6

OOBSICHATh (PU3UUECKUE SBJICHHS, MPOLIECCHl U CBOMCTBA Tell, B TOM
yuclie U B KOHTEKCTE CHUTyallud MpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIIBIATh HPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHMe M3 1 — 2 JOorMYeckux IaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBIEHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCEPHOCTHU

1.7

pemarb pacu€THble 3aaud B 1 — 2 NEWCTBUSA, UCIOJB3Ys 3aKOHBI U




(bopMyIIbl, CBA3bIBAIONINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
yCIOBUSL 3aJauyd  3alMChIBaTh KpPAaTKO€ YCJIOBHME, IOACTABIATH
¢uznyeckre BeJINYMHBI B (POPMYJIbI M IPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHbIE JIaHHBIE, HEOOXOAUMBbIE JUIS PELIeHUs 3a]a4, OLEHUBATh

PEAUTUCTUIHOCTH TIOTYYSCHHON (PU3UUYECKON BETMIHHBI

1.8

pacro3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPHU TOMOIIN
(Gbu3NYEeCKUX METOJOB, B OINHCAHUU HCCIEJOBAHUS BBIACIATH
MPOBEPAEMOE  MPEAMNOJIOKEHUE (rumnotesy), pas3nnyarb u
UHTEPIPETUPOBATh MOJYYEHHBIH pe3yJbTaT, HaXOAUTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI 11O €TI0 PE3yJIibTaTaM

1.9

MPOBOAMTH OMBITHl MO HAOMIOACHUI0 (U3NYECKUX SBICHUA WIH
(U3UYECKUX ~ CBOWCTB  Tel:  (POpMyIHpOBaTH  IPOBEPSEMbIC
MPENIoNIOKEeHNs, CcoOUpaTh  YCTAHOBKY M3  MPEIIOKEHHOTO

000pyI0BaHUSI, 3aMUCHIBATH XO/1 OTIBITa U (JOPMYJIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TIPSIMBIE M3MEPEHHUSI C HCIOJIb30BAHHEM aHAJIOTOBBIX U
upoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHUI

IIPOBOAMTH  MCCJIEJOBAHWE  3aBUCUMOCTH  OJHOW  (PU3MUECKOU
BEIUYHMHBI OT JAPYrOM C MHCIOJNB30BAHUEM IIPSAMBIX HW3MEPEHUI,
y4acTBOBaTh B IUIAHMPOBAHWU Y4E€OHOTO MCCIIEOBaHUS, COOUpATh
YCTaHOBKY W BBINOJIHATh U3MEPEHMUs, CIEAYs NPEIIOKECHHOMY IUIaHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE NMPEJIOKEHHBIX TaOJIUI U rpadUKOB, 1€1aTh BbIBOJbI

110 pe3yJibTaTaM HUCCICAOBAaHUA

1.12

MIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYHUH, CIexys
MIPEIOKEHHOW MHCTPYKIUU: NPU BBINOJIHEHUN U3MEpPEHUN coOuparh
SKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHHE HCKOMOMU

BCINYHHBI

1.13

coOmogaTh TpaBWiIa TEXHUKHM O€30MacHOCTH TMpu  pabore ¢

nabopaTOpHBIM 000PYTIOBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JAEHCTBUS NPHUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTEpU30BaTh MPUHIUNBI JEHCTBUS H3YUYEHHBIX
IpUOOPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO UX ONMCAHUS,
UCTONb3ysd 3HAaHUA O CBOMCTBaX (U3MYECKHX  SBICHUA WU

HEeoOXoauMBbIe (PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TpPHUMEpPHl (HaXoauTh HWH(MOpMaAIMIO O MpuUMepax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM 171 oOecrieueHusi 0O€30MacHOCTH TpU  OOpalleHuu ¢
npubOpaMu U TEXHUYSCKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS H

COOJIIO/ICHHS HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIeH cpe/e

1.16

OCYIIECTBIISATh OTOOP MCTOUYHUKOB MH(poOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3a/JlaHHBbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M IYyTEM CpPAaBHEHUS pa3IMYHBIX HCTOYHUKOB
BBLIENATE MH(OpMALUIO, KOTOpasl SBISETCS NPOTUBOPEUMBON WM

MOXET OBITh HCI[OCTOBCpHOﬁ

1.17

HCIIOJIb30BAaTh npu BBIIIOJIHCHUU y4eOHbIX 3alaHU I
HAayYHONOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrOo  COAEp aHMUs,
CIIPaBOYHBIE MaTEpHallbl, pecypcbl cetu MHTepHeT, BiageTh
puéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOpMaLUU

U3 O/IHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

c03/1aBaTh COOCTBEHHBIE KpAaTKUE MUCHMEHHBIC U YCTHBIE COOOICHUS
Ha oOcHOBe 2 — 3 HCTOYHUKOB UHPoOpMauu (PU3UIECKOro
CoJiep’KaHus, B TOM uHncie MyOiIuYHO AeNaTh KpaTKUe COOOLICHHS O
pe3ynbraTax TpPOEKTOB WM Yy4YeOHBIX HCCIECIOBAaHUA, TpPU ITOM
rPpaMOTHO HCIIOJb30BaTh HM3YYEHHbIM MOHATUWHBIA amnmapaT Kypca

(bHSPII(PI, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauI/Ieﬁ

1.19

IIPY BBIMIOJTHEHUN YYE€OHBIX MPOEKTOB M UCCIEI0BAaHUN pactpeaessaTh
00513aHHOCTH B TPYyIIE€ B COOTBETCTBUU C MOCTABICHHBIMU 3aJauaMu,
CIICIUTH 3a BBINOJHEHMEM IUIAHA JEUCTBHM, aIEKBAaTHO OLICHMBATH
COOCTBEHHBI BKJIaZ] B JIEATEIBHOCTh TPYIIBI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aMMOJCICTBHE, YYUTBIBAS MHEHHE

OKPY>KaOIINUX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATBI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus

1.1

HCIIOJIB30BAaTh IIOHATHUA

1.2

pasiindyaTtb ABJICHHUA IO OMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB W Ha




OCHOBE OIIBITOB, JJ€MOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHUE

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHBIX (DU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpE, B TOM 4HucCie (U3NUECKUE SBICHUS B MPUPOE,
IIPU 3TOM TEPEBOJIUThH NMPAKTUUYECKYIO 3a/ady B yueOHYIO, BBIICISATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKHUX SBICHHIMA

1.4

ONMCHIBATh HM3yYEHHBIE CBOWCTBA Tel W (u3NyYecKue sBJICHUS,
UCTIONB3ysl (U3WYECKHE BEIWYUHBI, TPH ONHCAHWUU TPABHIEHO
TPaKTOBaTh  (U3UYECKHH  CMBICT  HCIONB3YEMBIX  BEIUYHH,
0003HAYECHHS U eIMHUIIBI (PU3NYECKUX BEIHMYUH, HAXOJUTH (POPMYJIBI,
CBS3BIBAIOINME JaHHYI0 (U3UUECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKud  M3YUYCHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BETMYNH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SBJIEHUS U IPOILIECCHI,
WCIONb3ysl HW3YYEHHBIE 3aKOHBI, NPHU O3TOM JaBaTh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHa M  3alHMCBhIBAaTh €r0  MaTeMaTU4YecKoe

BBIPA’XCHHUC

1.6

OOBSCHATH (U3UYECKUE TIPOIECCHl U CBOMCTBA Tell, B TOM YWCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 1
— 2 JIOTMYECKUX MIAroB C MOMOMIbIO | — 2 H3y4YeHHBIX CBOMCTBA

(bu3nYecKuX SIBICHUHN, PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemarb pacuéTHble 3a7a4d B 2 — 3 JEWCTBUSA, UCIOJB3Ys 3aKOHBI U
(bopMyIIbl, CBA3bIBaIONINE (PU3NUECKUE BEIUYMHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 3a/1a4 3aIIMCHIBATh KPATKOE YCIIOBHE, BBISBIISTH HEJOCTATOK
JAHHBIX JJIs pELIeHUs 3aJaud, BBIOMpATh 3aKOHbI M (OPMYJIBI,
HeoOXxoauMble JUisl €€ pelleHus, IPOBOAUTh pacué€Tbl U CPaBHUBATH
MOJlyYeHHOE 3HaueHUe (PU3NYEeCKOW BEIMYUHBI C H3BECTHBIMU

JaHHbIMH

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PELIUTh MpPHU TOMOIIH
(U3NYECKUX METOJI0B, UCTIONb3Ys ONUCAHUE UCCIIEA0BAHMS, BBIIEIATh
IIPOBEPSIEMOE IPEAIOJIOKEHUE, OLIEHUBATH IIPABWIIBHOCTH IOpsIKa

IMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

1.9

IIPOBOJUTH OIBITBl 10 HAOMIOACHUIO (DU3MUECKUX SBICHUH WU
¢usnueckux  CBOMCTB  Ten:  (OpMyIUpOBaTh  MpOBEpsSEMbIe

MPENIOJIOKEHNs, coOMpaTh  YCTAHOBKY M3  IPEJJIOKEHHOIO




000py/10BaHus, OMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHHUS C HCIOJIB30BAaHUEM aHAJIOrOBBIX
prOOPOB U JATYUKOB (PU3NYECKUX BEIIMYHMH, CPABHUBATH PE3YyJIbTATHI

M3MEPEHHH ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTH ~ WCCJICJAOBAHWE  3aBUCHMOCTH  OJHOM  (pu3HuecKou
BEJIMYUHBI OT JPYroil C MCHOJb30BAaHUEM MPSMBIX HM3MEPEHUM:
IUTAaHUPOBATh HCCIIEJIOBAaHME, COOMpATh YCTAHOBKY M BBINOJHSTH
U3MEpeHUs, CcleAys MpeAJoKeHHOMY  IUIaHy, (UKCHPOBATH
PE3yJIbTAThI MOJIYYeHHOW 3aBUCUMOCTH B BHJE TaOMUI] U rpaduKoB,

ACJIaTh BBIBOJKI IO PE3yJIbTaTaM UCCICA0OBaHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
clenyss IpeNIOKEHHOW MHCTPYKUUHM, UM  BBIYMCIAATH 3HAYCHHE

BCIINYHHBI

1.13

coOmoaTh TpaBWiIa TEXHUKHM O€30MacHOCTH mpu  pabore ¢

71a60paTOpPHBIM 000pPYyIOBaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JCHCTBHUS M3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HMX OINHCAHMS, HCIONb3YS
3HaHUST O CBOMCTBAaxX (U3MYECKUX SBJICHUM U HEOOXOJUMBIC

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

pacno3HaBaThb MPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I Imo CX€MaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMBbI
QJICKTPHYCCKUX ueneﬁ C IOCJICAOBATCIBHBIM W IMapaJlJICIIbHBIM
COCAUMHCHHUECM 9JICMCHTOB, pasinviasn YCJIIOBHBIC 0003HaYCHHS

OJICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

MPUBOANTH TpPHUMEPHl (HaXoauTh HWH(MOpPMAIMIO O TpUMepax)
MPAKTUYECKOT0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HH 171 oOecrieueHHsi 0O€30MacHOCTH TMpU  OOpalleHuu ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHUS 37I0POBBS U

coOJII0ICHNS HOPM HKOJIOTMUYECKOTO MOBEICHUS B OKpPY Katollel cpeae

1.17

OCYIIECTBISATh OUCK MHPOpMAIINK (PU3UIECKOTO COJICPIKAHMS B CETH
HNutepHer, Ha OCHOBE HUMEKOLIMXCA 3HAHUW U IYTEM CpPaBHEHHUS
JIOTIOJTHUTETBHBIX HMCTOYHUKOB BBIICTSTh HHPOPMAIUIO, KOTOpPAS

SIBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJIOCTOBEPHOM

1.18

UCTOJNb30BaTh TPU  BBINOJHEHMM YUYEOHBIX 3aJaHUN  HAy4HO-




HOMYJIIPHYIO JINTEPaTypy (PU3NYECKOrO COJIEp)KAHUS, CIIPAaBOYHbIC
MaTepuansl, pecypchl ceth MHTepHeTr; Biamere  npuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHust MHPOPMAUU U3 OJHOU

3HAKOBOM CHCTEMBI B APYyryro

1.19

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIICHUS,
0000mas uHGOpPMAIMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UIECKOTO
CONlep’KaHusi, B TOM 4HCIEe MyOJIMYHO NPEACTABISTH PE3yJIbTaThl
MPOEKTHOM WJIM MCCIENOBATEIbCKOM JEATEIIBHOCTH, MPU 3TOM
rpaMOTHO HCIIOJb30BaTh HM3YYEHHbIM TMOHATUMHBIA amnmapaT Kypca

(bI/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.20

MIPH BBITIOJHEHUN Y4YEOHBIX MPOEKTOB M MCCICNOBAHUN (PUINIECKUX
MIPOLIECCOB PaCHpeNeNsITh 00sI3aHHOCTH B IPYyIIE B COOTBETCTBHH C
IIOCTABJICHHBIMU  3a/la4aMH, CJIEAUTh 34 BBINOJHEHUEM ILJIaHA
JEUCTBUA W KOPPEKTHPOBATh  €ro, AaJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKJaJ B JESITENbHOCTb TPYMIbBI, BBICTPAaWBATh
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSBISASE  TOTOBHOCTH

paspemaTth KOH()IUKTHI

9 KUIIACC

Kon
NpoBepsieMoro
pe3yabTara

HpOBepﬂeMble NMPEIAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ1bHOI71 nporpaMmmMbl OCHOBHOI'O 0o01ero 06pasonaﬂnﬂ

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pasiinyaTtb SABJICHHA IO OIMHMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/IquKOC SABJICHHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4YHCIe (U3NUECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM TNEPEBOAMUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIIEIATh

CyLIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

ONUCHIBATh HW3YYEHHBIE CBOICTBA Tel M (PU3MUECKHUE SIBICHUSA,
UCHONb3ysd (PU3NYECKHE BEIMYUHBI, IPH ONMCAHUU IPABUIBHO
TPAaKTOBaTb  (U3WYECKHI  CMBICI  HUCMOJb3YEeMBIX  BEJIHYHH,
0003Ha4YeHUS M eAUHULIBI (PU3NUECKUX BEJIMYHH, HAXOAUTH (POPMYJIbL,

CBSI3bIBAIOIIME  JIAHHYIO  (U3HMYECKYI0 BEIMYUHY C  JIPYTHMMHU




BEJIMUYMHAMH, CTPOUTH  TIpaUKHd  HM3YyUYEHHBIX  3aBHUCHUMOCTEH

(bI/I3I/I‘-ICCKI/IX BCJINYHNH

1.5

XapaKTepu30BaTh CBOICTBA Tell, (PU3NYECKHE SBICHHUS U IPOLECCHI,
WCIIONIb3ySl HW3YYEHHBIE 3aKOHBI, IPH 3TOM JaBaTh CIOBECHYIO
GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTHYecKoe

BBIPA)KCHHE

1.6

OOBACHATH (PU3NYECKUE MPOLECCHl U CBOICTBA TeJ, B TOM UYHUCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘-H/IHHO-CJIeI[CTBeHHBIe CBA3U, CTpOI/ITB 06’IJSICHCHI/I€ n3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbIO 2 — 3 W3YYEHHBIX CBOMCTBA

¢bu3nuecKkux ABICHUN, GPU3NUIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3aJauu (omMparolmMecs Ha cucreMy u3 2 — 3
YpaBHEHUI), HCHOJIB3ysl 3aKOHBI U  (HOPMYINbI, CBS3BIBAIOIIUEC
¢u3nueckue BEIMYMHBI: HA OCHOBE aHAlM3a YCIOBHS 3a/1aud
3alMUCbIBaTh KPATKOC YCIOBHEC, BBIABJIATH HCAOCTAOMIHNE  HIIN
M30BITOYHBIC JTaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE
AJid pelICHus, IMPOBOAWTH paC‘IéTBI U OLNCHUBATH PCATUCTUYHOCTDH

MOJTy4EHHOT0 3HaUYeHHUs (PU3HUECKON BEITUYUHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PELINTh MpPU MOMOIIU
(U3NYECKUX METOJIOB, WCIIONB3YsI ONMMCAHUE WCCIICAOBAHUS, BBIICISTH
MpOBEpsAEMOE TPENINOJI0KEHNE, OLIEHUBATh MPABUILHOCTh MOpSAKA
MPOBEJECHUS] UCCIEAOBaHUsS, JeNaTh BbIBOJbI, WHTEPIPETHUPOBATDH

pe3yNbTaThl HAOJIOICHHI 1 OTIBITOB

1.9

MPOBOJUTH OMBITHI TI0 HAOMIOACHWIO (PU3MUECKUX SIBICHUH HITH
(Gu3MYecKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3
n30BITOYHOrO Habopa 00OpYAOBaHHUS, OMMCHIBATH XOJI OMNbITA U €ro

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOJUTh MPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX HW3MEPCHUH,
OTIpeNieNisAs CpelHee 3HaueHHe H3MepsieMOil Benu4uHBl ((OKyCHOE
paccTositHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

MPOBOJUTH HCCIEIOBAHUE 3aBHUCUMOCTEH (U3NYECKUX BEIUYHH C
UCIOJIb30BAaHUEM IPSMBIX HM3MEPEHUI: IUIAHUPOBAaTh HCCIEIOBAHUE,
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY, (PUKCHpPOBATh pPe3yJIbTaThl

HOJ'Iy‘-IeHHOI\/'I 3aBHUCHUMOCTH (1)I/ISI/I‘I€CKI/IX BCJIMYHUH B BUJC Ta6J'II/IIII/I




rpaduKoB, JeNaTh BBIBOJBI [0 pe3ysIbTaTaM UCCIIEOBAHUS

1.12

NPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh MU3MEPEHHs], COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATH HW3MEPEHHUs, Cleays MNpPeJIOKEHHON WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIIMYMHBI M aHAJIU3UPOBATh IOJIyYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTH Tmpu  pabore ¢

1abopaTopHBIM 000PyI0BAaHUEM

1.14

pa3nuyaTh OCHOBHBIC NPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepuagbHas TOUKa, a0COJIFOTHO TBEPAOE TEJO, TOUCUHBIN UCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHas

MOZCIIb aTOMHOTIO AApa

XapaKTepu30BaTh NPUHIMIBI JEHCTBUA W3YyYEHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUA, HCIIOJB3Ys
3HaHUS O CBOWCTBaX (PU3MUECKUX SABICHUA U HEOOXOIMMBbIE

(buznyeckrue 3aKOHOMEPHOCTH

1.16

UCIIONIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npubopoB 51
TEXHOJOTMYECKHUX IPOLIECCOB IMPHU PELICHUH Y4eOHO-IPaKTHYECKUX
3aJjay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS N300pAKEHUH B IIJIOCKOM

3epKajie U coOMparoIei JT1H3e

1.17

[PUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOpPMALMIO O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUs (PU3NIECKUX 3HAHUI B TIOBCEIHEBHOM
KU3HU JIsi  o0ecredeHuss O€30MacHOCTH TMpH  OOpalieHuH ¢
npuOOpaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS H

CO6J'IIOI[€HI/I$I HOPM 35KOJIOTHUYCCKOTO ITOBECACHHUA B oxpy;xalomeﬁ cpeaec

1.18

OCYIIECTBIISATh MOUCK HHPOpMAIK (U3HYECKOTO COACPIKAHUS B CETU
HNHTepHer, caMOCTOSTENBHO (OPMYIHpPYsT TOUCKOBBIMA  3aIpoc,
HAaXOAUTh IIyTH  OIPENENICHHS  JTOCTOBEPHOCTH  IOJIYyYEHHOMU
nH(pOpMAIlMM Ha OCHOBE HMMCIONIMXCS 3HAHWWA W JIOTIOJHUTCIBHBIX

HCTOYHHUKOB

1.19

UCIONb30BaTh MPHU  BBIMOJIHEHUH Y4YeOHBIX 3a/JlaHUi  Hay4dHO-
TIOMYJISIPHYIO JINTEPATYpy (U3NYECKOTO COIEpIKAaHUsS, CIPABOYHBIC
MaTepuaibl, pecypchl ceTh HTepHeT; Biamere npuéMamu

KOHCIIEKTHPOBAHMsI TeKCTa, mpeoOpa3oBaHusi HHPOPMALIMU U3 OJHOM




3HAKOBOMW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE NHUCHbMEHHBbIE W YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(OPMALMU W3 HECKOJBKUX HCTOUYHUKOB (PU3HUECKOTO
coJiep’KaHusl, MyOJMYHO MPEACTABIATH PE3yJbTaThl NMPOECKTHOW HIIN
UCCIIEIOBATEIbCKOM  AEATENBHOCTH, IPU  3TOM  TI'PAMOTHO
WCIOJIb30BAaTh U3YUYEHHbIN MOHATUMHBIN anmnapaT u3y4aeMoro pasiaeia
GU3MKM W CONMPOBOXKIATh BBICTYIUICHHE Ipe3eHTalueld ¢ y4EToM

0CcOOEHHOCTEH ayTMTOPUN CBEPCTHUKOB

1.21

P BBITIOJTHEHUN YYEOHBIX TMPOEKTOB M HCCICHOBAHUN (PUINICCKUX
MPOLIECCOB pacCHpeeNsiTh 00s13aHHOCTU B TPyNIe B COOTBETCTBHH C
IOCTABJICHHBIMU  3aJla4aMM, CJIEAUTh 3a BBIINOJHEHUEM ILIaHA
JNEWCTBUA W KOPPEKTHPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKIAA B JCITENbHOCTb TPYMIBI, BBICTPaWBaTh
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MPOSBISISE  TOTOBHOCTH

pazpemath KOHGIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

7 KUIIACC

Kon
pa3ziena

Kox

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COieP:KAHUS

®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOIIETO MUPA

1.1

®uzuka — Hayka O mpupoAe. SBICHHS NOPUPOIBI.
®usnueckue SABIEHUSA: MEXaHMYECKHE, TEIUIOBHIE,

SJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ousnyeckue BenuuyuHbl. M3Mepenune — usmueckux
BenmuuuH.  @usnueckue  npudopsl.  [lorpemHocTs

n3MepeHnil. MexxayHapoaHas CUCTEMA €IMHMI]

1.3

EcTtecTBeHHOHayuyHBI METOJ MO3HAHUS: HaONIO/EHUE,
IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBM)KEHUE TMIIOTES,
OKCIEPUMEHT 10 TMpPOBEpPKE THIIOTE3, OObICHEHHE

HAOJIFOAEMOT'O SIBJICHUS

1.4

Onucanne PU3NYECKUX SBJICHUN C TIOMOIIBIO MOJIETIeH

1.5

[TpakTrueckue paboTHI:
H3mepenue paccTossHUAMN.
N3mepenne 00bEMa )XKUIKOCTH U TBEPIOTO TEa.
Omnpenenenue pa3sMepoB MaJbIX TEI.
N3mepenne TemiepaTypbl IIPU TOMOIIH KUJAKOCTHOTO

TCPMOMCTpPA U JaTYHKa TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

Crpoenue BeliecTBa: aTOMbl M MOJIEKYJIBI, UX
pasmepbl. OmBITHI, JOKA3bIBAIOIIME IUCKPETHOE CTPOCHHE

BCIICCTBA

2.2

JBwxenue yactun BemectBa. CBs3b  CKOPOCTHU
JIBW)KEHUS  4YacTUIl C  TeMmmepaTypod. bpoyHoBckoe

nBuKeHue, Tuddys3us

23

BiauMoaelicTBue 4acTHI] BEIIECTBA: MPUTAKCHUC U

OTTAaJIKUBaHUEC




ArperaTHHe COCTOsIHM BCIICCTBA: CTPOCHUC Ia30B,

KUIKOCTeH W TBEPABIX  (KPUCTAUIMYECKHUX)  Tell

2.4 B3anmocBsI3p MexIQy CBOWCTBAMH BEIIECTB B PA3HBIX
arperaTHhIX COCTOSHUSIX M HUX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOJIbI

[TpakTrueckue pabOTHI:
Ounenka [auameTpa aromMa METOIOM psoB  (C
UCTIONB30BaHuEM (oTorpaduii).
2.6 OnbITel 1O HAOJIONCHHUIO TEIUIOBOTO PACHTUPECHHS

ra3os.
OnpiTel 10 OOHapy>KeHUIO  JEWCTBUS  CHII

MOJICKYJISIPDHOTO ITPUTAXKCHUA

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe NBIDKCHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUKEHHE
17 Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM
' JIBWKEHUU. Pacuér myTH v BpeMEeHH JIBH>KEHUS
SABnenne mHepuuu. 3aKOH WHEpUMU. B3ammonerctBue
33 TeJ Kak NPUYMHA U3MEHEHHUS! CKOPOCTHU JIBHXKEHMS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemectBa.  CBsI3p  IUJIOTHOCTU €
' KOJIMYECTBOM MOJIEKYJ B €IMHHIIC 00BEMA BEIIECTBA
3.5 Cuila Kak XapaKTepUCTHKA B3aUMOJICUCTBUS TEN
36 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuibl C
' MOMOILBIO TMHAMOMETpPA
37 SIBnenue TaroreHusa u cwia TsxecTd. Cuiia TSKECTH
' Ha Apyrux miuaHerax. Bec Tema. HeBecomocTs
33 Cuna Tpenusi. TpeHUE CKOJIBKEHUS M TPEHHE IOKOS.
' Tpenue B npUpo/ie U TEXHUKE
19 Ciio’)keHHe CWJI, HAIpaBJICHHBIX MO OJHOW MPAMOI.
' PaBHOelicTBYIOIIASA CHIT
310 [IpakTuueckue paboOTHI:

OHpCI{CHCHI/IC CKOPOCTH  PAaBHOMCPHOI'O  IBHWIXCHUA




(mapuka B JKUAKOCTH, MOJAETH  DIEKTPUYECKOTO
aBToMoOmiIs u Tak panee). OmnpeneneHue cpenHein
CKOpOCTH CKOJBXEHHUs Opycka WIM IIapuka [0
HAKJIOHHOM miockocTu. OmnpeneneHue  IUIOTHOCTU
TBEPIOTO Tena. OnbITHI, JI€MOHCTPHPYIOLIUE
3aBUCUMOCTh PACTsDKEeHUs (nedopmanyu) Npy>KUHBI OT
NPUJIOKEHHON  CcWiibl.  OmbITB, JEMOHCTPUPYIOIIHE
3aBHCUMOCTB CHJIbI TPEHUS CKOJBKEHHs OT Beca Tela U

XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

duzndeckue SIBICHUSI B npupoac: NMpuMepbl IBUKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMH B KMBOW M HEKMBOM IPUPO/IE,
JIeUCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHnyeckue ycTpoicTBa: AMHAMOMETP, HOIMIUITHUKH
JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTEHN 1 T'A30B
41 Hasnenune TBEpAoro tena. CrocoObl yMEHbUICHUS H
' YBEJIMYEHUS 1aBJICHUS
42 JlaBiieHue raza. 3aBHCUMOCTD JaBJICHHS ra3a OT 00bEMa,
' TEMIIEPATYPbI
43 [lepenauya naBieHuss TBEPABIMHU TEJlaMU, KHUJIKOCTAMU U
' razamu. 3akoH [lackans. [ITneBMaTHuecke MalImHbI
3aBUCUMOCTh  JIaBJIECHUS KMJKOCTU OT  TJIyOMHBI.
4.4 IMunpocratudeckuii mapagokc. CooOIIarMuecs: COCy/IbI.
['uapaBnnyeckue MeXaHu3Mbl
AtMmocdepa 3emin u atMmocepHoe aasneHue. [puanHsl
45 CYLIECTBOBaHMs BO3AYHIHON 00010uku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTABICHUS OT
BBICOTHI HaJl YPOBHEM MOPs
16 N3mepenue atmocdepHoro nasieHus. IlpuGopsr s
' U3MEpEeHus: aTMOC(EepPHOTo aBICHUS
JlefictBue KMAKOCTM M ra3a Ha IOIPYKEHHOE B HHX
4.7 Teno. BrelTamkuBaromas (apXuMemoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BozayxomnnaBanue
4.9 [IpakTuueckue padboOTHI:




HccnepoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0b€Ma mTOrpyXEHHOM B IKUAKOCTH YacTH Tela.
Omnpenenenne BhITAIKUBAIOLIEH CUIIBI, AEHCTBYIOLIEH Ha
TEI0, MOrpyxEéHHoe B  KuakocTb.  [IpoBepka
HE3aBHCUMOCTHU BBITAJIKHBAIOMIEH CHIIBI, JIEUCTBYIOIICH
Ha TeJI0 B MKUAKOCTH, OT Maccel Tena. OmnbIThI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH
CHJIBI, JEHCTBYIOIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOW B KUIKOCTh YaCTH TeJIa U OT IUIOTHOCTHU
JKUAJIKOCTH. KonctpynpoBanue  apeomerpa Wi
KOHCTPYMpPOBAaHHE  JIOJAKM U  ompeneiaeHue  eé

Ipy30N0AbEMHOCTH

4.10

®dusznueckue  SABIEHUS B TNPUPOJE:  BIMSHUE
aTMoc(epHOro IaBIeHUs Ha dKUBOM OpraHU3M, IJIaBaHUE

pbIO

4.11

TexHuueckue yCTPOHCTBA: COOOILIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAacoc,

apeoMeTp

PABOTA, MOIIIHOCTbD, DHEPT' U

5.1 Mexanudeckas pabora
52 Mexannyeckasg MOIIHOCTE
53 [IpocTeie  MexaHU3MBI: pblyar, OJOK, HaKJIOHHAas
' mockocTh. [IpaBuiio paBHOBeCHS ppluara
54 [IpumeHnenue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onmoroe  mpaBwio»  MexaHwkH.  Koaddunment
5.5 MOJIE3HOTO JEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenumanpHas SHEPTUU TeJa, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
sg [TonmHast MexaHW4eckas HHEPrus. 3aKOH W3MECHEHUS H
' COXpaHEHUS MEXaHUYECKOM dHepTUn
59 [TpakTrdeckue paboOTHI:

Onpenenenne  paboTbl  CUJIbl  TPEHUS  IIpuU




PaBHOMEpPHOM  JIBKEHUM Tejla [0 TOPU30HTAIbHOU
noBepxHocTu. MccienoBanue yciuoBUM paBHOBECHUS pblyara.
N3mepenne KIIJ[ HaknonHo#M mockoctu. M3ydyeHue 3akoHa

COXpaHCHUA MEXaHHYECKOU OHCPI'ur

dusznyeckue SBICHUI B npupoac: pblHaru B TCJIC

5.10
YyeJioBeKa
TexHuyeckue yCTpOMCTBA: pblUar, TMOABWKHBIA U
5.11 HETOJIBMKHBIA OJIOKM, HAKJIIOHHAS MJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COEePKAHUS
pasjiena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJNIOKEHMSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMsI BemecTBa. Macca ©  pa3Mepsl
. Mosiekysl.  OmbITbI, TNOATBEP)KIAIOIINE  OCHOBHBIE
I0JIO’KEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenun  TBEpOOro, JKUAKOTO U Ia3000pa3HOro
6.2 COCTOsSIHMI BemiecTBa. Kpucramimdeckue U aMopgHBbIe
Tena
OOBbsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 HAa OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKMHETHUYECKOM
TEOPUHU
6.4 CmauuBaHME M KallWJUISIPHBIE SIBIICHUS
6.5 TemoBoe paciiupeHue u cxxatue
66 Temnepatypa. CBsi3b TeMmMIepaTrypbl €O CKOpPOCTBHIO
. TEIJIOBOTO ABUKEHUS YaCTHI]
67 Buytpennss sueprust. Cioco0bl U3MEHEHUsI BHYTPEHHEN
' SHEPIruM: TEIJIONEepeaaya U COBEpIIEHUE padOThI
63 Bunsl Temonepenaun: TEmIONPOBOJHOCTb, KOHBEKIIMS,
. U3JIy4eHUe




KomnuectBo  TemioThl.  YaeinpHas — TEIIOEMKOCTH

6.9
BELIECTBA
TermooOMeH U TemIoOBOe paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 IInaBneHne 1 OTBEpAEBaHNE KPUCTAININYECKUX BEIECTB.
' VY aenpHas TEIIIOTA MJIaBJICHUS
[TapoobOpa3zoBanne w  KoHAeHcamms. VcmapeHue.
610 Kunenne. VYnapenbHas  Ttemiora mapooOpa3oBaHUSI.
' 3aBUCHUMOCTb TE€MIEpaTypbl KMIIEHUS OT aTMOC(HEPHOTro
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEII0Ta CrOPaHUs
[Ipunnuner  paboTel  TermnoBbiXx  aBuratene  KITJ]
6.15 TEIUIOBOTO ABUrareis. TenaoBble ABUTaTeNnd MU 3allluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHMs U NPEBPAILECHUS YHEPTUU B TEIUIOBBIX
6.16
mpoueccax
[TpakTudeckue paboOTHI:
OnbiTel 10 OOHApY)XEHHIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO IPUTSKCHHUS.
OneITEl 10 BBIPAIMBAHNIO KPUCTAJIJIOB MOBAapEHHOMN
COJIM UJIM caxapa.
OnbITel 1O HAOMIOJEHUIO TEIUIOBOTO PaCIIUPEHUS
ra3oB, JKUAKOCTEH U TBEPIBIX TEIL.
6.17 Onpenenenue naBiaeHus Bo3AyXa B OalyioHe IIIPULIA.

OHBITBI, ACMOHCTPpUPYIOIIUC 3aBUCHUMOCTL HOABJICHUA
BO3/yXa OT €ro o0bEMa U HarpeBaHus WIH OXJIaXKICHUSI.

[IpoBepka rumnore3sbl JUHEHHOW 3aBUCUMOCTU JIJIMHBI
CTONOMKAa KUAKOCTH B TEPMOMETPHUECKOH TpyOke Ot
TEMIIEPATYPHI.

Habntonienue n3MeHeHus: BHyTPEHHEH SHEpruu Tena B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHIL.

HccnenoBanue SBJICHUS TEII00OMEHA pu




CMEILIMBAaHUU XOJIOIHOW U TOPsTYEH BOJIBI.

HWIAHIPOM.

Hccnenosanue mpouecca UCIIapCHuA.

OnpeneneHI/Ie KOJIMYCCTBA TCIUIOTBI, IIOJYUYCHHOTI'O

BOI[Oﬁ npu TEIUIOOOMEHE ¢ HarpeTbiM MCTAJNIMYCCKUM

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.

Onpe;[eneHHe OTHOCHUTEIBbHOM BIAXKHOCTH BO3yXxa.

Omnpenenenue yaeapHON TEMIOTHI IUIABICHHUS JIbJA.

dusuyeckue SBICHUS B MPHUPOJE:

IMOBEPXHOCTHOC

HATSOKCHUC W KAllWJUIAPHBIC SBJICHUA B TIPHUPOIAC,

6.18 KpUCTaJIJIbl B IpUpoJie, u3nydeHue CoiHia, 3aMep3aHue

WHes, CHeTa.

BOJI0OEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa,

TexHuueckue  ycTpoilcTBa:  KamWuIsipbl, TNPUMEPHI

UCIIOJIB30BAaHUsl KPUCTAIIOB, JKUJIKOCTHBI TEPMOMETD,

6.19 JATYUK TEeMIEpaTypbl, TEPMOC, CHUCTEMAa OTOIICHUS

ABUTATCJIb BHYTPCHHCTO CTOPAHUA.

JIOMOB, THTPOMETpBI, TCHUXPOMETp, IMapoBas TypOHHa,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poaa 31eKTpUUYECKUX 3apsI0B

B3aHMOHeﬁCTBHe 3apsKCHHBIX — TCII.

3akon Kynona

7.2 (BaBI/ICI/IMOCTB CHIIBI B3aMMOACHCTBUS 3aPSKCHHBIX TCJI OT

BEJIMYMHBI 3aPs/I0B U PACCTOSTHUSI MEXTy TEJIaMH)

DnekTpudeckoe nosie. Hanpssk€HHOCTh AJIEKTPUYECKOTrO

7.3 nosnisd. [IpuHIMI cyneprno3unuy SIEeKTPUUECKUX MoJei

(Ha KAYECTBEHHOM YpPOBHE)

Hocurenn »snexkTpuyeckux 3apsoB. OJIeMEHTapHbII
7.4 anekTpuueckuid 3apsaa. Ctpoenue atoma. [IpoBogHuKM 1
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
DNeKTpuYeckuid  TOK.  YCJIOBUS  CYIIECTBOBaHUS

7.6

SJICKTPHUYECKOI'O TOKA. MCTOYHHKY OCTOSIHHOTO TOKa




HevictBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KUIKOCTSAX U razax
o Onextpuueckas uenb. Cuia ToOKa. OJIEKTPUUYECKOE
' HaIpsKEHUE
79 ComnpotuBnenue MIPOBOJIHUKA. VY nensHOE
' COMPOTHUBJICHUE BEIIECTBA
7.10 3axon OMma Ui ydacTKa Lenu
[locnenoBarenpHOE W HapajUIeIbHOE  COEAMHEHHUE
7.11
MIPOBOJIHUKOB
Pabora W MOIIHOCTh JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
713 DJeKTpUYecKrue Ienu U TOTPEOUTENH BIEKTPUYECKOU
' sHepruu B ObiTy. KopoTKoe 3aMbIkaHue
[TocrossaHbie MarHuThl. B3ammMopencTBUE NOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHuTHoe mTojie 3eMJIM U €ro
' 3HaUYEHME VIS )KU3HU Ha 3emiie
716 OmnbiT Opcrena. MaruutHoe 1oJie AIEKTPUYECKOT0 TOKa.
' [IpuMeHeHne 31EeKTPOMarHuTOB B TEXHUKE
JlelicTBe MarHUTHOTO MOJS Ha MNPOBOAHUK C TOKOM.
717 DNeKTpOABUTATENb MMOCTOSTHHOTO TOKa. Mcmonab3oBaHue
. AJIEKTPOJIBUraTeNel B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCHopTe
Oneitel  @apanes.  SIBiaeHHE  3IEKTPOMArHUTHOU
7.18
nHaykuuu. [Ipasumno Jlenna
DJIEKTPOreHepaTop. Crioco6b1 MOJTYy4YEeHUS
7.19 JJIEKTPUYECKOM  DHEPIuM. DNEeKTpOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTuueckue padbOTHI:
7.20 OnbITH 110 HAOTIONCHUIO DJICKTPU3AIUN TEJT UHIYKIIHEH

" IpH COIIPUKOCHOBCHHUU.




UccnenoBanue nA€MCTBHS OAIEKTPUYECKOrO IO  Ha
MIPOBOJIHUKH U TUDJIEKTPUKH.

C6opka u mnpoBepka palbOTHl BJIEKTPUUYECKON Ienu
IIOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHUe CUIIbI TOKA.

N3mepenue u peryampoBaHue HaAIPSHKCHMUS.
UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILIETO Yepe3
PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOpPA U HAIPSIKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBHCHUMOCTh
AIEKTPUYECKOTO CONPOTHUBJICHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIa/IA IONIEPEYHOr0 CEUEHUs U MaTepuaia.
[IpoBepka mpaBuia CIOXKEHUS HANPSHDKEHUW  TIPHU
MOCJIEIOBATEIbHOM ~ COCAUHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIbI TOKa MPU NapajljIeIbHOM
COeNMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
JJEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Ppe3UcCTop.
OnpeneneHre  MOIIHOCTH  3JEKTPUYECKOIO  TOKa,
BBLIEIISIEMON Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UAYIIETO Yepe3 JIAMIIOYKY, OT HaINpsHKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHuTHOTO B3aWMOJEHCTBUSA IOCTOSIHHBIX MAarHUTOB.
N3yueHnrne MarHuTHOTO MOl TOCTOSIHHBIX MAarHUTOB MIPHU
uX o0benMHEHHMH W pazaeneHun. lcciemoBanwue
JNEUCTBHUS SJIEKTPUYECKOr0 TOKA HA MarHUTHYIO CTPEJIKY.
OneITel, JEMOHCTPHUPYIOLIUE  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUSL KaTYLIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBlieHUsd TOKa B Karymke. M3ydeHue

JIEUCTBUS MarHUTHOTO IIOJIS Ha IMPOBOJHUK C TOKOM.

KonctpyupoBanue U U3yyeHue paboThI
JJIEKTPOABUIATEIIA. N3mepenue KILJ
ANIEKTPOJIBUraTeIbHOM  ycTaHOBKM.  OmNBITBI 1O

HUCCICIOBAaHUIO SIBJICHUA BHGKTPOMaFHHTHOfI HWHAYKIWHA:

HUCCIICIOBAHNE HW3MEHEHUM 3HAa4YeHUs u HallpaBJICHUS




HHAYKIOUMOHHOI'O TOKa

Odusuueckre SBICHUS B TMPUPOAE: DIIEKTPUUYECKHE
ABNICHUA B  aTMocdepe, OSJICKTPUYECTBO  KHMBBIX
7.21 OpPraHW3MOB, MarHUTHOE TIOJie 3eMid, apeid MooCcoB,
POJIb MAarHUTHOTO TOJIS AJIS )KU3HHU Ha 3emJie, MOJsipHOe

CHAHUC

TexHuueckue yCTpPOMCTBA: JJIEKTPOCKOIL, aMIepMeTp,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPIuH,

AJIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HArpeBaTeNbHbBIE

722 ANEKTPOIPUOOPHI (mpumeps), ANEKTPUUECKUE
MPEAOXPAHUTENIN, DJIEKTPOMArHUT, AJIEKTPOJBUraTEIb
MIOCTOSIHHOTO TOKA, T€HEPaTOp MOCTOSHHOTO TOKa
9 KJIACC
Kon
pasznen Kog anementa [IpoBepsieMble 371€MEHTBI COAEPKAHMS
a
MEXAHUWYECKUE SABJIEHUA
g1 Mexanudeckoe JABW)KEHME. MarepuanpHas TOYKAa.
' Cucrema otcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOJIMHENHOE IBUKEHHE
HepasHomepHoe IIPSAMOJIMHEMHOE JBHKCHUE.
8.4 CpenHsis ©  MTHOBEHHass  CKOpPOCTh  Tella  IpH
8 HEPABHOMEPHOM JBH)KEHUU
o5 Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEMHOE
' JIBUJKECHHE
8.6 CsoOoanoe magerue. OnslTel [anuies
PaBHOMepHOE nBHXKEHUE MO OKpYKHOCTHU. [lepuon u
8.7 yactota oOpamenus. JluHeliHass u yryioBask CKOPOCTH.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHE
8.8 [Tepssrii 3akoH HeroTOHA




8.9

Bropotii 3akon Herotona

8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIIMTT Cyneprno3UIIUU CUTT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
%13 Cuna TpeHMs: CWIa TPEHUS CKOJBXEHUS, CHIIa
' TPEHUS TTOKOS, APYTHUE BUIBI TPCHUS
8 14 Cunma TSDKECTH W 3aKOH BCEMHPHOTO TSATOTEHHUS.
' YckopeHnue cBOOOIHOTO MaieHuUs
215 JBwxenne tuaner  Bokpyr  Comnma.  Ilepsas
' KocMu4eckasi ckopocTb. HeBecoMocTh U neperpysku
2 16 PaBHOBecue  marepuanbHOM  TOYKH.  AOCONIOTHO
' TBEPIOE TEIIO
%17 PaBHOBecue TBEPAOro Tena € 3aKPEIIEHHON OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynec Tena. I3mMenenune ummnynbca. IMnynbe cuiibt
8.19 3aKOH COXpaHEeHMsI UMITyJIbca
8.20 PeakTtuBHOE IBHKEHME
8.21 Mexanudeckas paboTa U MOIITHOCTh
82 PabGora cun Tsxectu, ympyroctd, TpeHusa. CBs3b
' SHEPTruu 1 paboThl
823 [loTrennumanbHast »HEpPrus Tena, MOJHATOTO  HaJ
' MMOBEPXHOCTHIO 3eMJTN
8.24 [ToreHnmanpHas SHEPTUs CHKATOW MPYKUHBI
Kunernyeckas sueprusi. Teopema 0 KHHETHYECKOU
8.25
SHEPTrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeiHel CKOPOCTU CKOIBKEHHsI Opycka
WM JABWKEHUS MIapHKa [0 HAKJIOHHOM TUIOCKOCTH.
297 Omnpenenenre yCKOpeHHUs Tella IPU PaBHOYCKOPEHHOM

JIBUKEHUH I10 HAKJIOHHOU IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IYTH OT BpPEMEHM IIPU
PaBHOYCKOPEHHOM JBI)KEHUH 0e3 HayaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3bl: €CJIM IMPU PABHOYCKOPEHHOM




JBIDKCHUH 0e3 HadallbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIKE
IPOMEXKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanre 3aBUCMOCTH CHJIbI TPCHUST CKOJIBKEHHS
OT CWJIBl HOpMalbHOTO JaBieHus. OmnpeneneHue
kod(dduimenta TpeHUs CcKodbxkeHusa. OmnpenencHue
KECTKOCTH TMpyxkuHbL. OnpeneneHue padOThl CHIIBI
TpeHUsd IIpU pPaBHOMEPHOM [IBIDKEHMM Tela IO
TOPU30HTANBHONM MOBepxHOCTU. OmpeneneHue padboThI
CUIBl  yOpyroctTd  mpu  noabéMe  rpysa ¢
UCTIOIb30BAHUEM  HETOJBIKHOTO W TOJBHIKHOTO

OJIOKOB

dusznyeckue SIBJICHUS B npupoac: NMpujirvBbl U OTJIMBBI,

8.28 nBkeHrue TuiaHeT COJHEYHOM CHUCTEMbI, PEAKTUBHOE
JIBU’KEHUE KUBBIX OPTAaHU3MOB
899 TexHuueckue  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MIOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHUYECKHUE KOJIEBAHWA 11 BOJIHBI

KonebarensHoe JBHXXCHUC. OCHOBHBIE XapaKTCPHUCTUKHU

- KoJIeOaHUH: TIEpHOJI, YacTOTa, AMIUIUTY 1A
97 MareMarnueckuit u IIPYKUHHBIN MAasITHUKU.
. [IpeBpareHre sHepruu Npu KoueOaTeIbHOM JIBUKEHUU
93 3aryxawomue KosneOaHus. BbIHyXJeHHbIE KoJIeOaHMUs.
' Pe3onanc
Mexanudeckue BoiHbL. CBOMCTBA MEXaHMYECKUX BOJIH.
94 [IpononsHele M monepedHsle BOJIHBL. [[nMHA BOJIHBI U
' CKOpPOCTb €€ pacIpOoCTpaHEHUs. MeXaHN4eCKUE BOJIHbI
B TBEPJOM TeJle, CEHCMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 HNHudpa3Byk u ynbTpasByk
[TpakTuueckue paboThI:
9.7 Omnpenenenue YacToThl M IMepHoAa  KoJjeOaHHi

MaATEMAaTHUYCCKOIO MassiTHHUKA.

OHpCI[eJ'IeHI/IC YaCTOThI )4 rnepuoaa KoJIeOaHMt




MPYXUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCHMOCTH —IepHoja  KoJeOaHui
MOJABEIICHHOTO K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHUMOCTH  IepHoja  KoJjeOaHui
MPY>KUHHOTO MasTHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBHCUMOCTH nepuoaa Kosie0aHuit rpysa,
MO/IBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyXuHbl. MI3MepeHue yckopeHusi CBOOOIHOTO Ma/leHus

dusuueckue SIBICHUS B MPUPOE: BOCIPHUSITHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMIICTPSACEHUE, CEUCMUYECKUE BOJIHBL,
IyHaMH, 5XO
9.9 TexHuueckue yCTpPOMCTBA: 3XOJOT, HCHOJb30BAHUE

YJIBTPa3ByKa B OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE Moje. DIEKTPOMArHUTHbIE BOJIHBI.

101 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 31eKTPOMAarHUTHBIX BOJIH
103 DJieKTpoMarHuTHas mpupoaa cBeta. CKOpPOCTb CBeTa.
' BousiHOBBIE CBOMCTBA CBETA
10 [TpakTuyeckue paboOTHI:
10.4 N3ydyeHue CBOWMCTB  AJIEKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
dwusuveckre SBICHUS B TMPUPOJE: OHOIOTHUECKOE
10.5 JIENiCTBHE BHUJIUMOTO, yJIbTPapuOIETOBOIO "
PEHTI€HOBCKOTO U3JTy4YeHUI
10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' AJIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlyueBast mozenb cBera. IcTouHMKH cBeTa
11.2 [IpsamonuHeitHOe pacIpoCTpaHEHUE CBETA
11 113 Otpaxxenue ceta. [1nockoe 3epkano. 3akOH OTPAKEHUS
' cBETa
114 [Ipenomiienne cBeta. 3aKOH MPEIOMIIEHMSI CBETA.

[TonHOE BHYTpEeHHEE OTpaKEHHE CBETa




11.5

JIunza. Xop tyyei B JIMH3E

11.6

OnTuueckas cucreMa (oroamnmnapaTa, MHKpPOCKONa U

TCIICCKOIIa

I'ma3 kak onruyeckas cucreMa. bnusopykocTs u

11.7
JTAIbHO30PKOCTh
118 Paznoxenue 6emoro ceeta B criektp. OnbiTel HptoTOHA.
' CrnoreHue crieKTpaibHbIX LIBETOB. Jlucnepcust ceera
[TpakTuyeckue paboTHI:
HccnenoBanne  3aBUCHUMOCTH — yIJla  OTpask€HUs
CBETOBOI'O JIy4a OT yIJla aJICHNUS.
N3ydyeHne xapakTepuCTUK U300pa’KeHUs MpeaMera B
IUIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH YIVIa  IIPEJIOMIICHUS
CBETOBOI'O Jyya OT yrja MaJieHUus Ha TPaHHIEe «BO3AYX —
11.9 CTEKJIO».
[Torydyenne n300pakeHU ¢ MOMONIbIO cOOMparoIen
JINH3BI.
Omnpenenenne GOKYCHOTO PAaCCTOSHHS U ONTHYECKOM
CHJIBI COOMpAIOLIEH INH3HI.
OMnBITHI IO Pa3I0KEHUIO OETIOTO CBETA B CHEKTP.
OnbIThl MO BOCHPHUATHIO LIBETa MPEIMETOB IMPU HX
HaOJII0IEHUH Yepe3 [BETOBbIE (DUIBTPHI
dusnueckue sABICHUs B npupoze: 3arMeHus CoaHua u
11.10 JlyHpl, miBETA TEN, ONTHYECKHE SBJICHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
T TexHnueckue yCTpOMCTBA: OUKH, MIEPUCKOII,
' ¢doToamnmapar, ONTHUYECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHU A
1 Onwitel  Pesepdopna u miaHerapHas MoOJElb aToMma.
' Mogens aroma bopa
12 129 Hcnyckanue M IOIVIOLIEHME CBETa aTroMoM. KBaHTHI
' JInnelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs
12.4

Crpoenune aromHoro szapa. HyxionHas Mopens




aToMHOTO siapa. M30Tomsl

PannoaktuBHble mpeBpaieHus. Ilepuoa momypacmnana

12.5
aTOMHBIX S7EP
126 SnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsAI0BOrO U
' MacCOBOT'O YHUCEII
12.7 DHeprusi CBA3M aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU
123 Peaknuu cunresa u nenenus suep. ICTOUHUKN SHEPTUU
' CounHua u 3BE31
129 SAnepnas osHepreruka. JlelicTBUE  paJMOAaKTUBHBIX
' M3JIy4eHHI Ha )KUBbIE OPTaHNU3MBbI
[TpakTuueckue paboThI:
HaGntoneHue CIUIOMIHBIX W JIMHEHYATBIX CIEKTPOB
W3JIy4YEHHUS.
12.10
HccnenoBanue TPEKOB: W3MEPEHUE DHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
W3mepenue paaroakTuBHOTO hoHa
dusnyeckue SABICHUS B IPUPOJAE: ECTECTBEHHBIN
pasvoaKTUBHBII ¢on, KOCMHUYECKHE TyuH,
12.11 paaOaKTUBHOE W3ITy4YeHUE TMPUPOIHBIX MHUHEPAJIOB,
JICUCTBUE PAJUOAKTUBHBIX H3JIyYCHUH Ha OPraHu3M
YeJI0BeKa
12 TexHuuueckue yCTpOICTBA: CIIEKTPOCKOII,

MHJUBUIyaJIbHBIA JO3UMETP, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPorpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MUDA;
c(OPMHPOBAHHOCTH 0A30BBIX MPEJICTABIECHUH O 3aKOHOMEPHOH CBS3U
U TI03HaBa€MOCTH SIBICHUM IPUPOJBI, O PpOJM DKCIEPUMEHTA B
¢usuke, o cucreMooOpasywomeld poiaun (GU3MKK B Pa3BUTHU
€CTeCTBEHHbIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOIIOIMU
(bu3NYecKuX 3HAHUN U UX POJIM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOMU
KapTHMHE MHpa, O BKIAJAE POCCHUICKMX U 3apyOeKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAYKH, OOBSCHEHHE TPOILECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHHA O BUJAX MaTepuu (BEIIECTBO W TMOJE), O MABIKEHUU Kak
croco0e CyIIeCTBOBAHUS MaTepPHH, 00 aTOMHO-MOJIEKYJISIPHOU TEOPHU
CTpOCHHsI BelIecTBa, O (U3NYECKOM CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHMYECKUX, TEIJIOBBIX, JJIEKTPOMATHUTHBIX U KBAaHTOBBIX);
yMEHHE pa3auyath SBJICHUS M0 ONMMCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;
YMEHHE pacliO3HABaTh MPOSBICHUE M3YYCHHBIX (PH3MUECKUX SBICHUHN
B OKpYXarollleM MHpEe, BBIIEHAS HX CYIIECTBEHHbIE CBOMCTBa

(mpu3HaKH)

BHaILCHI/Ie OCHOBaMH ITOHATHIHOI'O amnrmnapara U CHMBOJIMYCCKOTO
SA3bIKa (bl/IBI/IKI/I " HUCIOJIB30BAHHUE HX IJIsI PCIICHHA y‘Ie6HBIX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBa TCII, (I)I/ISI/I‘-IGCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIONIB3YS (yHIAMEHTAIBHBIC U IMITUPUIECCKUE 3aKOHBI

VMenue onuceBaTh HN3YUYCHHEBIC CBOICTBA TENI U (bl/ISI/I‘IeCKI/Ie SIBJICHUS,

HCIIOJIb3YyA (I)I/ISI/I‘{CCKI/IG BCJIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAy4YHOTO TIO3HAHHS C Y4ETOM
coOmro/IeHnst mpaBWil O€30MacHOTO TpyAa: HabmoaeHne (PU3NIECKUX
SIBJICHUM

YMEHHE CaMOCTOSITEJIbHO COOMpAaTh AKCIEPHUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyAOBaHUs MO MHCTPYKLUH, ONUCHIBATh XOJ
OIIBITA M 3aMUCHIBATH €0 PEe3yJIbTaThl, (POPMYIHPOBATH BHIBOIbI;
MIPOBEJICHUE NPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEITUYMH:
YMEHUE IIJJaHUPOBaTh M3MEPEHMs, CaMOCTOSTENBHO COOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTaHOBKY 110 MHCTPYKLHMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI M AHAIM3UPOBATh IIOJYYEHHBIC PE3YJIBTAThHl C
y4€TOM 3aIaHHOM IIOTPELIHOCTH PE3YIbTaTOB U3MEPEHUN;
MIPOBEACHUE  HECJIOKHBIX  AKCIEPUMEHTAIBHBIX  HMCCIIEIOBAHUN;
CaMOCTOSITENIbHO ~ COOMpaTh AKCIEPUMEHTAIbHYI0O YCTaHOBKY U
IIPOBOJUTH  HUCCIENOBAHME 110  HMHCTPYKLUUH,  IPEICTABIATH
MOJIyYeHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIHL U
rpaduKOB, yUUTHIBATh IOTPEITHOCTH, JeNaTh BHIBOBI IO PE3yIbTaTaM

ncciaca1oBaHUs

[TonnmManue  XapaKTepHBIX  CBOMCTB  (DM3MYECKUX  MOJCIICH
(MaTepualibHasi TOYKa, aOCONIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
ra3oB, JKHJKOCTEH W TBEPABIX TeJ, IJIAHETapHAas MOJIEeNb aToMa,
HYKJIOHHAs MOJIeNIb aTOMHOTO f1pa) U yMEHHE MPUMEHATbh UX IS

00BsICHEHUSI (PU3MUYECKUX TPOIIECCOB

YMmenue oOBSACHATH (DU3MUECKHE MPOILIECCHl U CBOMCTBA TEN, B TOM
yucie W B KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yUEHHBIE CBOICTBA (PU3UUECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemath pacuéTHble 3amauu (Ha Oase 2 — 3 ypaBHEHHI),
UCIONB3Ysl 3aKOHBI W (OpMyIbl, CBs3bIBalOLIUE (HU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMCHIBAaTh KpaTKOE YCIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMBbIe ISl €€ pelIeHHs], UCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE,
IMPOBOAUTDH paC‘IéTBI U OHLOCHHUBATH PCATUCTUYHOCTL IIOJIYUCHHOTI'O
3HaueHUs (PU3MUECKON BEIMYMHBI; YMEHHUE ONPENEesITh Pa3MEepHOCTD

(bu3nUecKoil BETMUMHBI, TOJIyYeHHON NP PEIICHUH 33a1a4n

YMeHHue XapakTepu30BaTh MPUHILUIBI JCUCTBUS TEXHHUYECKUX
YCTPOICTB, B TOM 4YHCJI€ OBITOBBIX NPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMUECKHUX MPOIIECCOB MO UX OMUCAHUIO, UCIIONb3YS 3HAHUS O

cBOMcTBaX (U3NYECKUX SBJIEHUH M HeoOXxoaumble (U3HYECKUe




3aKOHOMECPHOCTHU

10

YMeHue UuCHoNb30BaTh 3HAaHMS O (U3MYECKUX SBJICHUSAX B
MOBCEHEBHON KM3HM s oOecrieyeHHss ©O€30MaCHOCTH — NPH
oOpamieHud ¢ OBITOBBIMH ~ IpubOpaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0pOBbS M  COONIIOJIEHHS HOPM
9KOJIOTMYECKOTO TIOBEJACHUS B OKpY’KaIOLIEH cpene; MOHMMAaHUE
HEOOXOUMOCTH IMPUMEHEHHsI JOCTHXKEHMH (PU3MKU U TEXHOJIOTUH

AJI palluOHAaJIBHOT'O NPUPOAOIIOJIBE30BaAHUA

11

OnpIT moMCKa, TMpeoOpa3oBaHMs M TPEACTaBICHUS HH(OpMaIH
(DUBUYECKOTO COJEP’)KaHMUSI C HCIOJIb30BaHMEM HWH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMM; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(OpPMAIMM Ha OCHOBE WMEIONIMXCS 3HAHUN U
JOTIOJIHUTENBHBIX ~ WCTOYHUKOB; yYMEHHME  HCIOJB30BaTh  IIPH
BBITMOJIHEHUH YYEOHBIX 33/JaHUI HAYYHO-TIOMYJIIPHYIO JTUTEPaTypy
(bu3MYECKOTO COMAepIKaHUs, CIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BiageHue 0a30BBIMM  HaBBIKAMU — IpeoOpa3oBaHUs
nHbOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbl B JPYIyl0; yMEHHE
co3/laBaThb COOCTBEHHbIC NHMCbMEHHBIE M YCTHbIE COOOILEHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX NCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsieMblii JJIeMEHT COACPKAHUS

MEXAHWYECKUE ABJIEHUA

1.1

Mexanndeckoe JABHMIXKXCHUC. MaTepI/IaHBHaﬂ TOYKa. Cucrema OTCUéTa.

OTHOCUTEIIHFHOCTD JABUMOKCHUA

PaBHOMepHOE U HepaBHOMepHOe JBHkeHHE. CpenHsas ckopocTh. Popmyna s

1.2 BBIYMCIICHHS CPEJTHEH CKOPOCTH: V = S/t
PaBHOMepHOE TpAMONMHENWHOE IBH)KEHHE. 3aBUCHMOCTb KOOPJIMHATHI Tela OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IIPSIMOJIMHEWHOIO IBUKECHHUS:
13 x(t)=x,+vt
I'padbvkn 3aBUCHUMOCTH OT BpPEMEHH [UIsI TPOEKIHU CKOPOCTU, TMPOCKIIHH
IepeMeNIeHus, IyTH, KOOpPAMHATBI NPU PABHOMEPHOM IPSIMOJIMHEMHOM
JBUKCHUU
3aBUCHMOCTh KOOPJMHATHI Tela OT BPEMEHH B Clly4ae PaBHOYCKOPEHHOTO
pr[MOHI/IHCfIHOFO JABUKCHUSA:
2
St) = Vo, * 1+ @+
2
@opMynbl Ui MPOCKLUMU IEPEMELIEHUs, NPOECKLIUN CKOPOCTH MU IPOEKLUU
YCKOpPEHUS TIPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHHUHU:
1.4 s.(D=y,, -t+a,- L,
2
U.\'('f) =Upy T4, 1,
a. (f) =canst,
U:_.l.: — U-_I: =2a,s,
I'padukn 3aBUCHUMOCTH OT BpEeMEHM MJi MPOEKIUU YCKOPEHHUS, MPOEKIUN
CKOPOCTH, TPOEKIMU TMepeMelIeHUsl, KOOPAMHATHI MPH PABHOYCKOPEHHOM
HpﬂMOHHHCﬁHOM JABUXKCHUN
CBoOoanoe manenue. GopMyJibl, OMUCKHIBAIONINE CBOOOJHOE TAJCHUE Tea IO
15 BEPTUKAIM (ABWKEHHE TeJa BHMU3 WJIM BBEPX OTHOCUTEJIBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHHU JUISI TPOEKIUH YCKOPEHHS,

NPOCKIMKU CKOPOCTH MW KOOpJAWHATHI IIpH CBO60,I[HOM nmaacHuu Tejla TII0




BEPTHUKAIH

1.6

CKOpOCTh pPaBHOMEPHOTO JBHKCHHS Tela IO OKPYXHOCTH. HampaBieHue
CKOPOCTH.
®opmysia AJisi BBIYMCICHHUS CKOPOCTH 4YEpe3 paauyC OKPYKHOCTH M TMEPUOJ
oOparieHus:

2nR

T

HCHTpOCTpeMI/ITeHBHOC YCKOpCHHC. HaHpaBHCHI/IC HEHTPOCTPEMUTCIILEHOT'O

ycKopeHus. @opmyJia 1l BBIYUCICHUS YCKOPEHUS:

1.7

Macca. [I1oTHOCTB BeliecTRBa. (DOPMYJ'Ia JJIA BBIYUCIICHUSA IIJTIOTHOCTH:

_m
=5

1.8

Cuna — BexkTtopHas ¢uszndeckas BenndnHa. CI0KEeHUE CUTT

1.9

SBnenune unepuuu. [lepsroiit 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-d

COHaHpaBHeHHOCTB BCKTOpA YCKOPCHH: TCJIa U BEKTOPA CUJIBI, HeﬁCTBYIOHleﬁ Ha

TCII0

Bzaumopeiictue ten. Tpernii 3akoH HeroToHa:

Fy 4 =—F

1.12

TpCHI/Ie IMMOKOS U TPCHUC CKOJILXKCHUA. dDopMyna JJId BBIYUCIICHHUA MOJAYJIST CHUJIBL

TPCHUS CKOJILXKCHUA:




1.13

Hedopmaruss tenma. Ymnpyrue u Heymnpyrue aedopmamuu. 3aKoH YIpyroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TSATOTCHUE. 3aKOH BCCMUPHOT'O TATOTCHUA:

My - M4
'L
Cuna TsxecTu. Y CKOpeHHe CBOOOIHOTO MaICHHS.
dopmyna 17 BBIYUCICHUS CUIIBI TSDKECTH BONM3H MOBepxHOCTH 3emiu: F = mg.
JBuxenue rmanet Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.

HeBecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckas BEIUYMHA.
p=mi

Nmmnynbe cucteMsl Tel. M3menenne umnynbca. UMmysibe cuiibl

1.16

3aKkoH COXpAaHCHUA UMITYJIbCA IJIA 3aMKHYTOI7I CUCTCMBI TCJI:
D=0, +im, U, =const

PeakTuBHOE NBMXKEHUE

1.17

Mexannueckasi pabora. @opmyia sl BEBIYUCICHUS PAaOOTHI CHIIBI:

A=Fscosct

Mexanndeckast MOIIHOCTB:

1.18

Kunetnueckas u NOTCHIUAJIbHAs SHCPIUs. cI)OpMy.]'Ia JJIA BBIYMCJICHU A

KUHETUYECKON IHEPTHM:

2
mu
B

TGOPGMa 0 KHHETHUYECKOH OHCPI'UH. d)opMyna JIJISI BBIYMCIICHUS TTIOTEHITUAILHOM




OHEPIUU TCjia, MOAHATOIO

Hag 3eMIISit:

E _ =meh
F o

Mexanndeckas OHCPTUA:

E=E;+E p
119 3aKOH COXpaHEHMsSI MEXaHU4eCKOH sHepruu. @opmyiia Jjisl 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUHU B OTCYTCTBUE CUJI TpEHUA: E = const.
[IpeBpalieHue MEXaHUYECKOM SHEPTUU MTPU HAJTMYUU CHJIBI TPEHUA.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Prruar. Moment cuibl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
ol MAM+.=0
[MoxBwxHbIN 1 HenoABWXKHBINA 0110ku. KT/ mpocThIXx MeXaHU3MOB,
S Aﬂmasm
‘4‘33.11‘3&1133323
JlaBiieHure TBEPIOTO TENa.
®opMyna 17151 BBIYUCIICHUS 1aBJIEHUsI TBEPIOTO Tena:
_F
pP= 5
. JaBnenue raza. ATMochepHOe TaBleHUE.
' I'mapocraTuyeckoe JaBieHUE BHYTPH KUJIKOCTH.
®opMya 7151 BBIYUCIICHUS IaBJICHUS BHYTPH KUIKOCTH:
P=pgh+ P,
1.22 3akoH [Tackans. ['mapaBnuueckuit mpece
3akoH Apxumena. @dopmyna a8 ONPEACNICHUsS] BBITAIKUBAIOMICH CHIIBL,
JEHCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUJKOCTh WM ras:
1.23

F_:'-_I:ﬁ. =ng

Vcaosue nnapanus tena. [lnapanue CYZ0OB U BO3QYyXOILTaBaAHUEC




1.24

Mexanndeckue KojaeOaHus. AMIUIMTYyZa, TEPUOJ W 4YacToTa KoJeOaHMid.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M NIEPUOJT KOJIeOaHuit:

1.25

MareMaTuueckuii M IpyKUHHBIM MasATHUKU. [IpeBpaiienue oSHepruu Inpu

KOJI€0ATEILHOM JIBUKECHUH

1.26

3aryxaromue koneOanus. BeiHyx/1eHHbIe KoeOanus. PezoHanc

1.27

MexanndecKrue BOJIHEL. HpO,Z[OJ'IBHBIC " TIOIICPECUYHBIC BOJIHEI. HJ’II/IHa BOJIHbI U

CKOPOCTB pacCpoOCTPAHCHUA BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BBICOTa 3ByKa. OTpa’keHUE 3BYKOBOIl BOJIHBI Ha T'paHHULIE

nByx cpen. MHdpa3Byk u yIbTpa3ByK

1.29

IIpakmuueckue pabomul

N3MepeHne cpenHel IUIOTHOCTUA BEIIECTBA; apXUMEIOBOW CHJIbI; KECTKOCTH
NPY>KUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbXKEHUs; pabOThl CHIIBI TPEHMS, CHUJIbI
YOPYTOCTH; CpelHel CKOPOCTH IBMKEHHsI OpycKa MO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHUs1 Opycka NpH JABWKEHHM [0 HAKIOHHOM IJIOCKOCTH; YacTOTHl M
nepuoga KoieOaHUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KosIeOaHU NPYKUHHOIO MasiTHUKA; MOMEHTA CHJIbI, AEHCTBYIOLIETO0 Ha pbIYar;
paboThl CHJIBI YIPYTrOCTH TPH MOABEME TPy3a C IMOMOIIBIO HETOABHKHOTO
0J10Ka; pabOThI CUIIBI YIPYTOCTU NP MOABEME Ipy3a C MOMOILIBIO OJBHKHOTO
61o0Ka.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CUJIBI OT 00BbEMa MOTpyKEHHOM
YacTH Tela U OT IUNIOTHOCTHU JKUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbI
OT MaccChl TeJNa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO AABJIEHUS U OT
polia MOBEPXHOCTH; CHJIBI YHPYTrOCTH, BO3HMKAIOLIEH B MpPYXHMHE, OT CTEHNEHU
negopManuy Ipy>KUHBL; YCKOpEHUsI Opycka OT yrijia HakjIOHa HampaBIIIoLICH;
nepuoja (4acToTbl) KoseOaHUl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEepHoaa
KosieOaHUH MPYKMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
HCCIIEIOBaHUE HE3aBUCHUMOCTH IEpuoJia KOJIeOaHU HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka yciaoBus paBHOBECHS phlyara

1.30

Qusuueckue s6NeHUs 6 npupode: TPUMEPHl JABWKCHHMS C pa3IUYHBIMU
CKOPOCTSIMM B )KUBOW U HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHUSI B IPUPOJE U

TCXHUKC, NPHUIHMBLBI W OTJIHBBI, ABHXXCHUC IIJIAHCT ConHedyHon CHCTCMBI,




PEAKTUBHOC JABUKCHHC XXUBBIX OPraHU3MOB, pbIldaru B TCJIC YCIIOBCKA, BJIUAHNC
aTMOC(I)epHOFO JaBIICHUS Ha >KHUBOMU OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB )KMBOTHBIMH, 3EMJICTPACCHUC, ceficMHU4YecKue BOJIHBI, IyHaMH, 5X0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYMKU IIOJOKCHHA, PACCTOAHUA U
YCKOpPCHUSA, AUHAMOMCTpP, I[MOAUIMIIHUKH, PAKCTHI, pblyar, MOJBIKHBIN U

HCHOIIBI/I)KHI)If/i 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6I)ITy,

t1 cooOmIaImecs: cocybl, YCTPOMCTBO BOJOIPOBOJA, TMAPABIMYECKHH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
UCIOJIb30BAaHUE YJIBTPA3BYKA B OBITY U TEXHUKE
2 TEIUUIOBBIE ABJIEHW A
OCHOBHBIE  TIOJIOXKEHUS  MOJEKYJSIPHO-KMHETUYECKOW TEOPUM  CTPOCHUS
2.1 BeuecTBa. Mojienu TBEPIOTo, KUAKOTO U ra3000pa3HOro COCTOSHUM BEILLECTBA.
Kpucrannuueckue u amopgHsbie Tena
57 JlBmkeHne dvactul BemecTtBa. CBA3b  CKOPOCTH  JBMJKEHUS 4YacTUL[ C
. Temrneparypoil. bpoynosckoe nsmxenue, auddyzus
23 CMauuBaHUE U KaWUISIPHBIE SBJICHUS
24 TenoBoe paciiupeHue u cxxatue
2.5 TeroBoe paBHOBECHE
26 Buytpennsas sneprus. Pabora u Teruionepenadya Kak CHocoObl M3MEHEHHS
' BHYTpPEHHEHN 3HEPTUU
2.7 Bunel Temnonepenayn: TEMIONPOBOJHOCTb, KOHBEKIUS, U3ITyYCHHUE
Harpesanne wu oxnaxaenue Ten. KoamdectBo  TemnoTel. Y aenbHas
TEILUIOEMKOCTb:
2.8 - \
QO=cm\t,—1,)
3aKOH COXpaHEHWs PHEPrMM B TEIIOBBIX IpoOIeccax. YpPaBHEHUE TEIIOBOTO
OanaHca:
2.9
Q1 _Qz +..=0
Hcnapenne u xonaeHcanus. V3MeHeHHWE BHYTPEHHEH SHEPrUHM B IIpoliecce
510 UCIapeHns W KoHAeHcaumu. KuneHue SKHOKOCTH. YJenbHas TeIuloTa
' napoo6bpazoBauus: L = O/m
2.11 BrnaxxHocTs BO31yXxa




2.12

[InaBnenne wu Kpucraiumsauus. VI3MeHeHHMe BHYTPEHHEHW OHEpPIMM IIpH

IUIABJICHUU U KpUCTAJJIN3allluH. Y,I[eJ'IBHaﬂ TCIJIOTA ITJIaBJICHUA:

,_9

P
m

2.13

BryTpeHnHss dHeprus cropaHus TOILUIMBA. Y IeJbHAs TEIUIOTA CrOPaHUs TOIUIMBA!

q=0/m

2.14

[Tpuntume! padoTe! TermaoBsix ABurarenei. KI1J[ TermmoBoro apurarens

2.15

IIpaxmuueckue pabomul

N3mepenue yaenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJIWYECTBa
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (QUKCUPOBAHHOM
Maccepl, B KOTOPYIO OIlyII€H HarpeTblii IWINHAP; KOJWYECTBA TEIJIOTHI,
OTJAHHOTO HArpeThiM LWIMHIPOM, IOCJIe OMYCKaHHs €ro B BOJY KOMHATHOMU
TEMIEPATypbl; OTHOCUTEJIBHOM BIIAXXHOCTU BO3/yXa; YIEIbHOHW TEIIOTHI
mwiaBjieHus Jpga. MccnenoBaHue HW3MEHEHHUsT TeMIlepaTypbl BOJBI  IIPH
Pa3IUYHBIX YCJIOBUSX; SIBICHUS TEIJIOOOMEHA MpPU CMEIIUBAHUU XOJOTHOM M

ropsiueit BoJbl; Mpoiiecca UCHapeHus

2.16

Dusuueckue s6l1eHUS 8 l’lplxlp00€.' MOBCPXHOCTHOC HATSXKCHUC W KAIMWJIJIAPHBIC
SBJICHUS B IPUPOAC, KPUCTAJUIbBI B IPHUPOAC, U3IIYUCHHUEC COJ'IHHa, 3aME€p3aHuc

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEeTa

2.17

Texnuueckue ycmpoticmea: KalWUIsApbl, IPUMEPbl UCIIOIb30BAaHUS KPUCTAILIOB,
AKHUJIKOCTHBIM TEpPMOMETp, JaTYMK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOILUIEHUS
JIOMOB, TUI'POMETPBI, NICUXPOMETP, MapoBasi TypOMHA, JBUTATENb BHYTPEHHETO

CTOpaHHUsI

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpuzaius Tei. J[Ba Buaa 3JIeKTPUYECKUX 3apsI0B

3.2

BzaumoaeiictBue 3apskeHHBIX Tell. 3akoH Kynona

33

3aKoH COXpPAaHCHUA JJICKTPHUUICCKOI'O 3apsaa

3.4

QHGKTpI/ILIeCKOC IIOJIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'0  IIOJIA. HpI/IHI_[I/IH

CYNEPIO3UIMH FIEKTPUUECKUX MOJIEH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JleHCTBUE 3IEKTPUYECKOro IIOJIsI Ha

QJICKTPHUYCCKUC 3aPAIbI. HpOBO,Z[HI/IKI/I U JUSJICKTPUKHU




[TocTosAHHBIN 3JeKTpUYECKHl TOK. JlefcTBUS 3ieKTprudyeckoro Toka. Cuia Toka.

Hanpsoxenue.
3.6 I=q/t,U=A4/q
DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACITBHOE MIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
38 3akon OMa i ydacTka aekTpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE POBOIHUKOB:
e TT_—TT T. p_
I :J.Ij-. '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapannensHOE COEAMHEHNE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
R
U=U;:;I=1+1:R=—.
] - I 2
CwMmerianHple COCTMHEHHS TIPOBOTHUKOB
3.10 Pabota u MmomHOCTE 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH J[>xoyns — Jlenna:
3.11 2
. Q=I"-R-t
112 OneiT DOpcrena. MarHuTHoe moJjie MPSAMOro NPOBOJHUKA C TOKOM. JluHum
MarHuTHON UHIYKIIMH
113 MarauTHOE T1I0JIE TOCTOSHHOTO MAarHmTa. BzamMoaencTBHE ITOCTOSHHBIX
MAarHuToB
3.14 JlelicTBME MarHUTHOTO ITOJIS1 HA IIPOBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBnenue aneKTpoMarHuTHON nHyKuuu. [Ipasuno Jlenna
Ipaxmuueckue pabomul
HN3MepeHre  AIEKTPUYECKOrO0  CONMPOTUBICHHS  PE3UCTOpa;  MOIIHOCTH
316 ANEKTPUYECKOTO TOKa; pabOTHI AMIEKTPUIECKOTO TOKA.

HccnegoBanne 3aBHCHMOCTH  CHJIBI TOKa, BO3HHKAOOIETO B IPOBOJHHUKE
(pCSI/ICTopBI, HaMHO‘IKa), OT HAIIPsKCHHA Ha KOHIAX IIPOBOAHHKA; 3aBUCUMOCTH

COIMPOTUBJICHHA OT IJIMHBI IPOBOAHHWKA, INIOIIAAN Cro NONCpCYHOro CCUCHUA U




YACJIBHOI'O COIIPOTUBJICHUA.
HpOBepKa npaBujia IJIsA JJICKTPUYCCKOI'0 HAIMPSIKCHUS IIPU MMOCICIOBATCIIHEHOM
COCIMHCHHUU IIPOBOJHUKOB; IIpaBWJia JIA CHJIBI JJICKTPHUYCCKOIO0 TOKa IIPpU

ImapajajicjibHOM COCIMHCHHUU IIPOBOAHHNKOB (pe3I/ICTOpr u naMnqua)

Qusuueckue s6nenus 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMocdepe,

3.17 3JIEKTPUYECTBO JKUBBIX OPraHMW3MOB, MATHUTHOE T0JI€ 3eMJIH, Aper( moarocoB,
POJIb MAarHUTHOTO TIOJISL JIsI )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: SIEKTPOCKOI, aMIIepMETpP, BOJIBTMETP, PEOCTarT,
CYETUHUK  DJIEKTPUYECKOM  DHEPTrUHu,  IJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
3.18 HarpeBaTeIbHbBIC AJIEKTPOTPUOOPHI (mpumepsr), ANEKTPUIECCKHE
MPEeIOXPaHUTENH, dSJICKTPOMArHHUT, OJJIEKTPOJBUTATENh TIOCTOSHHOTO TOKa,
Te€HEPATOP MOCTOSIHHOTO TOKA
3.19 OnexkTpoMaruuTHbIe BOJIHBL. [IIKkana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBasa mozenb cBeta. [IpsMonHeitHOe pacipoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHnus cBera. [lockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
324 JIunza. Xon nyueit B nuH3e. POKYyCHOE paccTOsHHME JUH3bI. OnThueckas cuia
' nun3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. Onruueckue mpudopsI
IIpaxmuueckue pabomul
W3mepenune onTUYECKOW CHUIBI cOOHMparoleil JIUH3BI; (POKYCHOTO PaCCTOSHUS
coOuparolei JMH3bI (II0 CBOMCTBY paBEHCTBA pa3MEpoOB IpeaIMeTa U U300pakeHus,
326 KOT'/1a IpeIMET PacIoiOKeH B ABOMHOM (oKyce), oKa3aTels IpeIoMICHUS CTEeKIIa.
' HccnenoBanne CBOMCTBA M300pakKeHUsS, TOIYYEHHOTO C  ITOMOIIBIO
coOuparolel JIMH3bl; U3MEHEHUS! (POKYCHOTO PacCTOSHUS JBYX CJIOXKEHHBIX JIMH3;
3aBUCHMOCTH yTIJia MPEJIOMJICHHS CBETOBOIO JIy4a OT yria MaJeHHUs Ha TPAHUIIC
«BO3J1yX — CTEKIIO»
307 Qusuueckue seneHuss 6 npupoode: 3atmenuss ConHua u JlyHbl, 1Bera Ted,
. OINITHYECKHUE sIBIIEHUS B aTMoc(epe (1BeT Heba, pedpakuus, paayra, MUPax)
308 Texunuueckue ycmpoticmeéa: OUYKH, TEPUCKOIN, (QoToammapar, ONTUYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1

PagnoaktuBHOCTH. Anb(da-, OeTta-, ramma-usinydenus. Peakuun anbda-u Gera-




pacnaja

4.2 OmnerTel Pe3epdopaa o paccesauro anbda-dactuil. [Imanerapras moaens atoma

4.3 CocrtaB aTroMHOro sifpa. M3oTomnsl

4.4 [lepuoa nonypacnajga aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsI0OBOIO U MaCCOBOI'O YUCEIN
Qusuueckue sA61eHUs 8 Npupode: €CTECTBEHHBIM pPaJHOaKTUBHBIA (oH,

4.6 KOCMHYECKHE JIyYd, PaJUOAKTHBHOE W3IyUYCHHUE TMPUPOJHBIX MHUHEPAJIOB,
JENUCTBUE PAJMOAKTUBHBIX U3IyUYEHUN HA OPraHU3M 4YeJI0OBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UMHAUBUAYAJIbHBIN JO3UMETp, KaMmepa

BI/I.HI)COHa, AACPpHad SOHEPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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