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MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3NKe Ha YpPOBHE OCHOBHOTO 00miero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTEIbHON MpOrpamMMbl, MPEICTAaBICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroM (enepaibHON padoyei IporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «dusukay.

[Iporpamma 1o ¢u3NKe Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbl, MPEICTAaBICHHBIX B
®I'OC 00O, a Takxke ¢ yueToM (eaepaibHON padoyei IporpaMMbl BOCIIUTAHUS U
KOHIICMIIMHU MIpenoaBaHus yueOHoro npeamera « Dusukay.

ConepxaHue mnporpaMmbl 10 (U3MKE HaANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON T'paMOTHOCTH OOYYAIOMIMXCSA W OpraHU3alhi0 H3yYeHUS
¢u3MKn Ha NEATEIHHOCTHOW OCHOBEe. B mporpamMme mo (u3HMKe YYUTBHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeMETHBIM pe3yJibTaTaM 00y4eHHs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAyYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O O0IIIET0 00pa3oBaHuUs.

[Iporpamma no (usuke ycraHaBIMBaeT pacupeereHrue yueOHOro Marepuania
1o rojgaM o0ydeHus (1o Kjaccam), mpejiaraeT MpUMEPHYIO MOCIEeI0BaTEIbHOCTh
U3yYEHUs T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEAMETHOTO COAEPKAHUSA U
y4eTe BO3PACTHBIX 0COOCHHOCTEN 00yJaroIIuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOILY YYUTENIO B CO3/IJaHUU paboyell MporpaMMbl O YYEOHOMY IIPEIMETY .

dusnka SBIIETCA CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKAT B OCHOBE IPOIECCOB U
SBIICHUW, W3Y4YaeMbIX XUMHUEH, OHOJIOTHEH, acTpOHOMHEH U (PU3NUYECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTCCTBCHHOHAyYHYH) KapTUHY  MHpa,
IpeloCTaBiIsieT HauOojee sSCHble O00pa3lpl MNPUMEHEHHUS HAaydHOrO METoJa
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa w3 THaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU ECTECCTBEHHOHAYYHOW TPAaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIJICHHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBIICHUSI,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;



HHTCPIPCTUPOBATL AAHHBIC M HCIIOJB30BATH HAYYHBIC J10KA3aTCIILCTBA
IJIA TIOJIYYCHHA BBIBOIOBY.

Ilenn wu3ydeHuss (QU3MKM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHus
omnpeneneHbl B KOHLENIMM IpenojaaBaHus yudeOHoro mnpeamera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit @exnepauuu, peanu3yroUX
OCHOBHBIE 00111€00pa30BaTEIbHBIC MPOTPAMMEBI.

[enn n3ydenust PU3NKM:

npuoOpeTeHre HHTepeca U CTPEMJICHUS OOydYalolmuxcsi K HayqYHOMY
W3YYEHUIO TPUPOJbI, PA3BUTUE HX HHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CITOCOOHOCTEM;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MTO3HaHUS U (POopMUpOBaAHUE
HCCIIEA0BATEIILCKOTO OTHOIEHUS K OKPYKAIOILIUM SIBJICHUSM;
dbopMHpOBaHWE HAYYHOIO MHPOBO33PEHUSI KaK pe3yjbTaTa HU3yYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;
dbopMupoBaHUE MPEACTABICHUN O PONM (PUBMKUA ISl PA3BUTHUS APYTUX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TMpPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oynymieit
npo¢eCCUOHATILHON JIEATEIbHOCTH, CBSI3aHHOM C (DU3UKOM, MOJATOTOBKA K
JajabHelIeMy 00y4eHHIO B 9TOM HalpaBJICHUU.

JlocTHKeHHME 3TUX IIeJield MpOorpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
o01ero o6pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOCHHMU  BEIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX
ABJICHUSIX;

npuoOpeTeHNe YMEHUN OIMHUCHIBATh U OOBACHATh (PU3UUECKHE SBICHHS C
WCII0JIb30BAHUEM TOJTYUYEHHBIX 3HAHUN;

OCBOCHHME METOJAOB PEUICHHMS MPOCTEHMIINX PACyYETHBIX 3a4a4 ¢
UCIIOJIb30BaHUEM bu3nuecKux MOJEINEM, TBOPYECKHUX 17}
IIPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOJaTh MIPUPOIHBIC SIBICHUS U BBINOIHATH OMBITHI,
nabopaTopHble pabOThl W DKCHEPUMEHTAIbHBIC HUCCICAOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOCHHE MPHUEMOB paboOThl ¢ MH(DOpMaIUel (PU3NUECKOro COACpKaHUS,
BKJIIOYAsi UH(POPMALIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3HMKH, AaHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O chepamu MpoPeCCUOHAIBHON IEATEIbHOCTH, CBI3aHHBIMH
C (uU3MKOM, U COBPEMEHHBIMH TEXHOJIOTHUSIMHM, OCHOBAHHBIMU Ha
JOCTHKEHUAX (PU3MUECKON HAYKH.



OO6miee Yrciio YacoB, PEKOMEHOBAHHBIX JIJISl U3ydeHUs QU3NKUA Ha 0a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 1yacoB (2 yaca B Henemnio), B 8 kiacce — 68
gacoB (2 uaca B Hegenmwo), B 9 kmacce — 102 wyaca (3 waca B Hememo).

[Tpennaraemsiii B mporpaMmMe 1o (usmuke mnepeueHs J1abopaTopHbIX padoT u
OTIBITOB SIBJISICTCSI PEKOMEH/IaTEIbHBIM, YUUTEb JIEJIaeT BHIOOp MpHU MPOBEIECHUU
7ab0paTOpHBIX PabOT M OIBITOB C YYETOM HWHAMBUIYAIbHBIX OCOOCHHOCTEU
oOyyJaronuxcsi, Cnucka SKCIEPUMEHTANbHBIX 3aJaHuil, MpeIaraeMblx B pamMKax
OCHOBHOT'0 F'OCYJIJapPCTBEHHOT'0 IK3aMeHa Mo (PU3HUKe.



COJEPXXAHME OBYUYEHUA

7 KUIIACC
Dusuka 1 €€ poJib B MO3HAHUU OKPY/KAKOIIEro M1pa.

dusnka — Hayka o mnpupone. fABneHus npuponbl. PU3HNYECKHE SBICHUSA:
MEXaHUYECKUE, TEILUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue Quanyeckux BeluyuH. Duznyeckue
npubopsl. [lorpemHocts n3mepennit MexryHapoHasi CUCTEMa €AMHMII.

Kak ¢wusuka u jApyrue ecTecTBEHHblE HAyKd HW3Y4aloT [pPUPOLY.
EcTecTBeHHOHAYUYHBIIT METOJl TO3HAHWA: HAOJIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKEHHUE THIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OObSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3NUecKuX SBJICHUN C TOMOIIBIO MOIeTe

emoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, DJJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHUS.

2. ®usnueckue MpUOOPHI U MPOLEypa MPIMBIX U3MEPEHUI aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomosl u onvimol.

1. OmpenenieHHe LEHBI AEJEHUS IIKAJIbl U3MEPUTEIBHOTIO PUOOpa.

2. M3mepeHue pacCTOSHUM.

3. Msmepenue o0bEMaA )KUAKOCTH U TBEPJOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEN.

5. M3mepenune temmeparypsl NpH MOMOIIHA JKHIKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIEPaTyphl.

6. IIpoBenenue uccienoBaHus IO MPOBEPKE TMIIOTE3Bl: JAAIBHOCTH IOJETA
HIapvKa, MyImeHHOT0 TOPU30HTAIBHO, TeM OoJiblle, 4eM OOJbIle BhICOTA
ycKa.

IlepBoHayaIbLHbIE CBEACHUS O CTPOCHHH BeLeCTBA.

CtpoeHue BellecTBA: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBwxenne yactuy BemecTBa. CBsA3b CKOPOCTH JBWKEHHS YacCTHI[ C
temiiepatypoil. bpoyHoBckoe nBwxenue, nuddysus. BzaumonencTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE I'a30B, KUJIKOCTEH M TBEPIBIX
(kpucTamiM4eckux) Teda. B3anMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. Habmronenue 6pOyHOBCKOTO JBHKCHHUS.

2. Habmonenue nuddysun.



3. HaGmionenue  siBIeHUN,  OOBSCHSIOUIMXCS  MPUTSDKCHUEM — WIIU
OTTAJIKUBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOJOM DpSAOB (C  HCMOJIb30BAHUEM

doTorpaduii).

2. OnbITHI 110 HAOIIOICHUIO TEIIJIOBOTO PACHIUPEHUS Fa30B.

3. OmnbITh 10 OOHAPYKEHUIO ICUCTBUS CHIJI MOJIEKYJISIPHOTO TIPUTSIKEHUSI.

JIBMKeHHMe U B3aUMOJAeliCTBHE TeJl.
Mexanuueckoe JIBHKEeHHE. PaBHOMepHOE M HEpPaBHOMEPHOE JBUXKCHHE.
Ckopoctb. CpeliHsisi CKOPOCTh IPU HEPABHOMEPHOM JABMKEHUH. Pacuer mytu u
BPEMEHHU JIBUKEHUS.
SIBnenue wuHepIMU. 3aKOH MHEpUMH. B3anmonaeiicTBue Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTH [JBWKEHUs Teld. Macca Kak Mepa HHEPTHOCTH Teda.
[InoTHOCTH BemecTBa. CBSA3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHULIE
o0beMa BelecTBa.
Cuiia Kak XapakTepucTUuKa B3aumojaeicTBus Tena. Cuila ynpyrocTd M 3aKOH
['yka. MI3MepeHne CHIlbl C MOMOILIBIO THUHAMOMETpA. SIBIEHHE TATOTEHUS U CUJja
TskecTH. Chlla TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAPABJIEHHBIX 0 OJHOW NpsMoM. PaBHonelcTBytomasn cuil. Cujla TpeHus.
TpeHue CKOJIbKEeHHS U TpeHUE NMOKosA. TpeHre B MPpUPOJIe U TEXHUKE.
Hemoncmpayuu.
1. HaGnrogeHme MexaHMUeCKOro JIBUXKEHUS TeNa.
2. N3mepeHne cKOpOCTH MPAMOIMHENHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus MHEPLUU.
4. HabOnroneHne n3MEHEHUs1 CKOPOCTH MPU B3aUMOJIEHCTBUU TEN.
5. CpaBHeHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. CroxxeHue cui, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnsie pabomul u onvimol.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIH JIEKTPUYECKOT0 aBTOMOOWIIS M TaK Jajee).

2. OmpepeneHre CpeIHEN CKOPOCTH CKONBKEHHS OpycKka WU IIapuKa IIo
HAKIIOHHOM TIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmnbIThl, JEMOHCTPHUPYIOIIKME 3aBUCUMOCTh pacTsLKeHHs (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONOBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBXXEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

JJaBienue TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHMS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIEHHs raza OT oObema, Temreparyphl. Ilepenaya naBneHus
TBEPJBIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH I[lackans. [ImeBMaruueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT riayOuHbl. ['mapocratruueckuit
napanokc. Coob1aromuecs cocyabl. ['uipaBinueckue MeXaHU3Mbl.

AtMocdepa 3emnn u atMocepHoe naBieHue. [IpuumHbI CyliecTBOBaHUS
BO3yIIHONW 000youku 3emau. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOIO JAaBJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 11t U13MepeHust aTMOCHEPHOTO JIABJICHUS.

JleficTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmaronuecs CoCybl.

['mapaBanyueckuit mpecc.

[IposiBnenue nercTBrst aTMOC()EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUIIBI OT 00bEMA MOTPYKEHHOW YacTU
T€Ja ¥ IIOTHOCTH JKUJIKOCTH.

o vk w N R
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PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAaHMS TEI: IUIABAHUE WJIM MOTPYKEHUE TENl B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U JKUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMA MOTPYKEHHOM B
YKAJIKOCTh YaCTH Tea.

2. OnpenerneHre  BBITAJIKUBAIOIIEH CWIIbL, JEHCTBYIOIIEH HaA  TeEJo,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITUIKUBAIOIIEH CUIIbI, IEUCTBYIONIEH HA TEJIO
B JKMJIKOCTH, OT MaccChl Tea.

4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHUJIBI,
JNEHUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOTpPYXEHHOW B
YKUJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHHE apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OmpelelIeHuE €€ rpy30n0AbEMHOCTH.

Pa6oTa u MOIIHOCTH. JHEPIHsl.

Mexannueckast pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HaKJIOHHAas IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. lIpumeHeHwe mpaBuUiia paBHOBECHUS pbluara K OJIOKY.



«3osi0TOE TpaBWIIO» MexaHUKH. KoadpduumeHt nose3Horo aecTBus (naiee —
KIIJ]) mpocthix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass odHeprus. KuHeTmyeckas UM NOTEHUMAIbHAS DHEPTHUS.
[IpeBpaleHne 0THOTO BUIa MEXaHUYECKOW DJHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Ompepaenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HakIOHHOM IUIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPIHH.
8 KVIACC

TenuoBbie siBJICHHS.

OCHOBHBIE TIOJOXEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE MIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckue u amopdusie tena. OObsiCHEHUE CBOWMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKOU TEOPUHU.
CmaunBaHuE U KaWUISIPHBIE SIBIEHUS. TEennoBoe paclInpeHue U CKaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS
yacTull. BuyTpeHnsst sHeprusi. CrnocoObl H3MEHEHUS BHYTPEHHEH OJHEPTUu:
Temionepeaaya u COBEpIIECHUE paboTHI. Buner TEIUIoNEepeAaUn:
TEIIONPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U
TEMJIOBOEC paBHOBeCcHE. YpaBHEHHWE TeIIOBOTO Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAS TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenwe. YnenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOoc(hepHOTo
JTABJICHHUSL.

BrnaxxHocTh BO31yXa.

OHeprus TOIJIMBA. Y IeJIbHAS TETUIOTA CTOPaHUsL.

[Tpuniuner padotel TerioBbix aurarenedt KIIJ[ temmoBoro nsurarens.
TennoBple ABUTATENM U 3aIATA OKPYKAOIIEH CPEJIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO ABHKCHHS.
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10.
11.
12.
13.

Hab6mronenune nuddysun.

HaGmonenre ssBjeHnid cMauMBaHUs ¥ KaITWLISIPHBIX SIBJICHUH.
HaGmro1enre TerioBoro pacmpeHus Tel.

M3meHeHne naBieHUs rasa Mpyd U3MEHEHUM 00bEMa W HarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bunpl Teronepenaym.

OxJtaxJIeHUe TIPU COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepiieHH paboThl BHEIIHUMH CUJIaMHU.
CpaBHEHME TEINTIOEMKOCTEN PA3IUYHBIX BEIIECTB.
HaoOmronenne kuneHus.

Hab6mro1eHre mocTosTHCTBA TeMIIepaTyphl IIPH TUTaBICHUH.
Moenu TEeIIOBBIX ABUTaTEIEH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OMNBITHI O BHIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WUJIU caxapa.
OnpITel 110 HAOJIIOACHUIO TEIJIOBOT'O PACIIMPEHHS Ta30B, KUJIKOCTEH H
TBEPABIX TEIL.

OmnpezeneHue gaBaeHUs BO3yXa B OAJJTIOHE HIIPUILA.

OnbITHl, JNEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €ro
00b€Ma 1 HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka rUNMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Teja B Ppe3ysibTaTe
TEIIoNepeIau U padOThl BHEITHUX CHJI.

HccnenoBanne sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW W
ropsiueii BOJIBI.

Onpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEII000MEHE C HArPEThIM METAUTUYECKUM LIUIIUH]IPOM.

OmnpeneneHue yaelbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OnpenesnieHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

JIEeKTPUYeCKHe 1 MATHUTHBIE SIBJICHHS.

Onektpuzauusi Ten. J[Ba poaa 3iekTpuueckux 3apsgoB. BzaumopeiicTBue
3apsUKEHHBIX  Tell. 3akoH KysnoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJECHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUSI MEXK]TY TEJIaMH).

Onekrpuueckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA JJICKTPUUYECKUAN 3apsii.
Crpoenune aroma. IIpoBOOHMKM W AWDJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsi/ia.

DJIEKTPUUECKUM TOK. YCIOBHUS CYIIECTBOBAaHUS JJIEKTPUUECKOTO TOKA.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUS 2JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuna Toka.  DIEKTPUYECKOE  HANpPsKEHUE.
ConpoTuBI€HNE MPOBOJHUKA. YIEIbHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [lociemoBarenbHOE W mapaJUleIbHOE  COSOUHEHHE
MIPOBOTHUKOB.

PaGota ® MOIIHOCTH dIEKTpUYECKOro ToKa. 3akoH Jlxoyms—Jlenna.
DeKTpUYecKre ey U MOTPEOUTENH IEKTPUIECKON sHeprun B ObIiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHbIE ~ MarHuThl.  B3auMOIEeNCTBHE  IIOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHuTHOE moJie 3eMJIM U €T0 3HAYEHUE NI )KU3HHU Ha 3eMIl€.
OmbeiT  Opcrega. MarauTHoe 1oje  3JeKTpudeckoro Toka. Ilpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|elicTBME MArHUTHOIO MOJI HA POBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSSHHOTO TOKa. lCMosib30BaHUE JJIEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. fABnenue sanekrpomMarHuTHOM MHAYyKImM. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPTUHU.
DNEeKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

emoncmpayuu.

DJIeKTpU3aLus TEIL.
JIBa poJia 3JIEKTpUUYECKUX 3apsSA0B U B3AMMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U AEUCTBUE SJIEKTPOCKOMA.
DneKTpocTaTuuecKas HHIYKIUSI.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJI0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MoaennpoBaHue CHIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKY IOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.

. DIEKTPUYECKUH TOK B KHUJKOCTH.

. I'a30BbIM paszps.
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. U3mepenne cuitbl TOKa aMIepMeTPOM.

. I3MepeHune 371eKTpUIEeCKOTr0 HAMPSKEHUSI BOJIBTMETPOM.
. PeoctaT u mara3uH conpoTHBICHUI.

. B3aumogeiicTBue NOCTOSHHBIX MarHUTOB.

L T S Y
o U b W

. MOI[GJII/IpOBaHI/Ie HCBO3MOXHOCTH Pa3ACaCHUA ITOJIOCOB Maruura.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX MTOJIEN MOCTOSTHHBIX MarHUTOB.

OmneIT Opcrena.

MarauTHo€ 10J1€ TOKa. DJIEKTPOMArHuT.

JlercTBME MarHUTHOIO TOJI HA MPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanue sSBICHUA 3JIEKTPOMArHUTHON MHIYKIWH.

Omnbitel Dapajes.

3aBUCUMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBCHHUS.

DIIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o v kAW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTpU3AlMKM  Tell MHIAYKIUEH U 1pu
COIPUKOCHOBEHHH.

HccnenoBanue JOEUCTBUSA DJIEKTPUYECKOIO IMOJIsI HA IPOBOJHUKU U
JURIIEKTPUKHU.

COopka u mpoBepka padoThl JIEKTPUUYECKOH LIETIH MOCTOSTHHOTO TOKA.
M3MepeHne U peryaupoBaHNe CHJIbI TOKA.

N3mepenne u peryampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWIJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb AIEKTPUYECKOTO
CONPOTUBJICHUS TNPOBOAHMKA OT €ro JUIMHBI, IUIOIIAJNA IOINEPEYHOTO
CEYEHUS U MaTepHaa.

[IpoBepka mpaBuiia CIOXKEHHSI HANPSHKEHUH MpU MOCIEA0BATEIIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia A1 CHJIbI TOKa NPU NapaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIIEMOW HaA
pe3ucTope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHDKeHUs Ha Hel.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MArHUTHOTO B3aMMOJIEUCTBHS OCTOSIHHBIX MarHUTOB.
W3yyeHue MarHUTHOIO IOJISI  IOCTOSIHHBIX ~MAarHUTOB IpU  HX
00BEIMHEHUU U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl  B3aWMOJCHUCTBUSA
KATYIIKM C TOKOM M MarHura OT CHJbl TOKAa M HAalpPaBJICHUSA TOKa B
KaTyLIKe.

18. I3yueHue AeiCTBUSI MAarHUTHOTO TOJISL HA POBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue u uzydeHue padoThl AIEKTPOJBUTATEIS.

20. M3mepenne KIIJ[ anekTpoaBurareibHONM yCTaHOBKHU.

21. OnBITEI IO MCCIIEOBAHUIO SIBJIEHUS DSJEKTPOMArHUTHOM WHIYKIIHH:
VICCIIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUS HWHAYKIMOHHOIO
TOKA.

9 KUIIACC

MexaHnuyecKkue siBJICHUS.

Mexannueckoe JABWKeHHME. MarepuanbHass Touka. Cucrema oOTcuéra.
OTHOCHUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBxeHue. HepaBHoMmepHoe mpsiMosiHeHOe JBkeHue. CpellHssl 1 MTHOBEHHas
CKOpOCTB T€Ja TP HEPAaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiMHEHHOe aBmkeHue. CBoOoaHOe
nagenaue. OnbeITe! [ amuies.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepnmon m dacrora oOpauieHus.
JluneriHas u yriioBast CKOpocTH. LIeHTpoCcTpeMHUTEBHOE YCKOPEHHUE.

[Tepsblii 3ak0oH HptoToHa. BTopoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[IpuHIMII CYNIEpHO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHHUS TTOKOSI, APYTHUE BUbI TPEHUSL.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Bmxenue miuaner Bokpyr Comnnua. IlepBasi kocmMudeckasi CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecre marepuanbHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynbec Tena. M3menenne mmmyinbca. UMmoyiibe cuiibl. 3aKOH COXPaHEHUS
MMIYJIbca. PEakTUBHOE IBUKEHHUE.

Mexanuueckass paboTa M MOIIHOCTh. PabGoTa cusl TSXKECTH, YNPYTOCTH,
TpeHus. CBsi3b 3HEpruu U padoThl. [loTeHIIMaIbHAS HEPTUS TeJa, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas SHeprust CKaTou npykuHbl. Knnetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPIHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPIUHU.

Hemoncmpayuu.

1. HaOmroneHue MeXaHUUYECKOTO JABUIKEHHUS TeJla OTHOCUTEIBLHO PA3HBIX Tl

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHME NyTEH W TPACKTOPUU IBHMKEHHMS OJHOTO W TOrO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.

N3mepeHne CKOpoCTH U YCKOPEHUS PSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBrkKeHMs Tela O OKPYKHOCTH.

HaOmroienrie MexaHU4eCKUX SIBJICHUM, TPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM UM  YCKOPEHHOM JBHXKCHUHU
OTHOCHUTEJIHHO KabuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMS T€Ja OT MAacCChl T€Jla U JICUCTBYIOLIEH HA HETO
CHUJIBL.

HabGmronenne paBeHCTBa CHII TIPU B3aUMOICHCTBUN TEJ.

H3MeHeHune Beca Tenna npu yCKOPEHHOM JBHKEHUH.

[lepenaya umItyabca Mpu B3auMOJEHCTBUM TE.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICUCTBUM TEII.

CoxpaHeHue UMITyJIbCa PU HEYPYTOM B3aUMO/ICVCTBUMU.

CoxpaHeHne UMITyJIbCca MPU a0COIOTHO YIPYTOM B3aUMOICHCTBUU.
Habmronenune peakTUBHOTO ABUKECHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUH MPU CBOOOTHOM TaICHUH.
CoxpaHeHue MEXaHNYECKOW SHEPTHUU MIPU JIBUKEHHUU TeJla MOJT I€UCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa IJid pa3roHa M JAIbHEUIIETO PaBHOMEPHOIO
JBIDKCHUS IIapUKA WA TEIICKKH.

OrnpeneneHue CpeaHEl CKOPOCTU CKOJBXKEHHS OpyCKa WU JBUKEHUS
IapUKa M0 HaKJIOHHOM IUIOCKOCTH.

OrnpeneneHue yCKOpEHHsI Tejda MPU PABHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHHU IPU PaBHOYCKOPECHHOM
JBU>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JBUMKEHHH 0€3
HayaJIbHOM CKOPOCTH TYTU OTHOCSITCS KakK psii HEUETHBIX YMCEN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMEHH OJTMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHHUS OT  CHIIBI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenencaue kodpdunreHTa TPEHUS CKOJIbKCHHS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CUJIbI TPEHUS MPU PABHOMEPHOM JBIDKCHHUHU Teja
M0 TOPU3OHTAJILHOW MMOBEPXHOCTH.



10. Onpenenenrie padOThl CWJIBl YNPYroCTH TMpPU MNOABEME TIpy3a ¢
WCIOJIb30BAaHUEM HEMOJABMYXHOTO U MOABUKHOTO OJIOKOB.
11. I3y4yeHue 3aKk0Ha COXPAHEHUSI SHEPTUU.
Mexanuveckue Kojae0aHUs U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHUM: TIepuo,
4acToTa, aMIUINTya. MaremaTuyecKuil U NpYKUHHBIM MasATHUKH. lIpeBpamienue
DHEPTUU TIPH KOJIeOATETHHOM JIBHKCHUMU.

3aryxatouue  koneOanus.  BoiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BosiHBI. (CBOWCTBa MeXaHWMYECKUX BOJH. IIpomonpHble WU
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TeJE, CEHCMUYECKUE BOTHBI.

3ByK. 'poMKOCTh 3ByKa W BbicOTa ToHa. OTpakeHue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGOmronenue koneOGaHuil Ten MOJ JACHUCTBUEM CHUJIbI TSXKECTH U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGmroieHre BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
PacnipoctpaneHnue npo10yibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
HaGmroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCcTHYECKU pe30HaHC.
ﬂa6opamopuble pabomul u onvimeol.
1. OmpeneneHre 4YacTOThl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHI U IEPHO/Ia KOIeOaHmii MPy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEPHUOJIa KOJIEOAHUN MOJBEIICHHOTO K HUTHU

rpy3a OT JJIMHbI HUTH.

4. WccnenoBaHue 3aBUCMMOCTU MEPHO/Ia KOJeOaAHUN TPYKUHHOTO MasiTHUKA

OT MaccChl rpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUW Ipy3a, MOJBEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpHOJia  KoJeOaHui
MPYKMHHOTO MasTHUKA OT MacChl I'py3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOHOTO MaJICHUS.
JJIEKTPOMATHUTHOE 10JIe H 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHble  BOJHbL.  CBoiiCTBa
ANIEKTpOMArHuTHhIX BOMH. [llkanma 3ieKkTpoMarHUTHBIX BOJH. lcmonws3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
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DnekTpoMarHuTHas npupoaa csera. Ckopocts cBera. BoimHOBBIE CBOMCTBA
CBeTA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnvie pabomosl u onvimol.

1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOWMIIBHOTO

TenedoHa.
CgeToBbI€e SIBJICHUA.

JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsAmosnmHeiHOe
pacnpoctpaHeHue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH MpenomiieHUsi cBera. llonHOe BHyTpeHHee
OTpaKeHHE cBeTa. lcronb30BaHME TIOJIHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom oaydeir B JmH3e. Onrhueckas cucrema ¢oToamnmapara,
MUKpOCKONa M Tejeckona. ['7a3 kak onrThyeckas cucteMa. bin3opykocTh U
JNATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekTp. Omnbitel HptoToHa. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J(ncnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHENHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[Tonmyyenue n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipeomiienue cBera.

OnTu4eckuii CBETOBO.

Xox mydei B coOOMparoIieit TnH3e.

Xo0J1 1y4ey B pacCerBarolleH JTUH3E.

[Tonyyenune n300paxeHuil ¢ TOMOUIBIO JTUH3.

[TpunaMn geicTBus doToammapaTa, MUKPOCKOTIA M TEJIECKOIIA.
10. Moaens ri1asa.

11. Pa3noxenue 6e10ro cBera B CIEKTP.
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12. [TonydeHue 6eoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopnvie padoomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPaKeHHUsI CBETOBOIO Jyda OT yria
MaJICHUsL.

2. W3ydenue xapaKTepUCTHK W300paKEHUsI MPEIMETa B TIJIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEJIOMIICHUSI CBETOBOTO Jiy4ya OT yTJia
NaJICHUs Ha TPAHUIIE «BO3IYX—CTEKIIO».



4. Tlomyuenue n300paxxeHH ¢ TOMOIIBIO COOMUPAIOIIEH JIUH3HI.
Omnpenenenue HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cCOOMparomiei
JIVH3BI.

6. OIBITHI 110 PA3T0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmnBITBI IO BOCHPHUATHIO IIBETa MPEAMETOB MPU UX HAOIIOICHUM Yepe3
LIBETOBbIE (PUIIBTPHI.

KBaunToBbIe siBJIeHMS.

Omnwitel Pe3epdopna u mmanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u norjoiieHue ceeta aroMmoM. KBaHThl. JInHeWyaThie CIEKTPBHI.

PanuoaktuBHOCTh. Anb(a, Oeta- U ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas woxpens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpauieHus. [lepro nmonypacmnana aTOMHBIX SIIEP.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUs 3apsiJOBOTO U MAacCOBOIO YHUCEI.
DHeprusi CBsI3M aTOMHBIX sjep. CBsi3b Macchl W dHepruu. Peakiuu cuHTe3a u
nenenus sanep. Uctounuku sneprun ConHIA U 3BE3]I.

SnepHas sHepretuka. JleMCTBUS pPagUOAKTUBHBIX HW3IYyYEHUW HA IKHUBBIE
OpTraHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3JIyUYEHHUs ¥ MOTJIOMICHHUS.

2. CrhexTpsl pa3IMuHbIX Ta30B.

3. CnekTp Boaopoa.

4. HaOmronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3HPYIOUIUX U3ITYUEHUH.

6. Peructpanus uznydeHust IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie padomol u onvimol.

1. HaOmroneHue CIIOMIHBIX U TMHEHYATHIX CIEKTPOB U3ITYUYEHHUS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o gpororpadusm).

3. M3mepenue paanoakTUBHOrO OHA.

IHoBTOPUTEIHLHO-00001IIAIOIIUIT MOTYJIb.

[ToBTOpUTETHEHO-0000IIAIONTUN MOYJIh TIPEIHA3HAYCH JIJISi CUCTEMATU3AIINH
U 0000IIeHHS]  TPEIMETHOrO  COAEpKaHWig M OMNbITa  JESITEeNbHOCTH,
MPUOOPETEHHOTO MPU U3YUCHHUH BCEro Kypca (GU3UKH, a TaKXkKe JJIs MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMEHy MO0 (u3uke a1 o0ydarolmuxcs,
BBIOPABIIINX 3TOT yUEOHBIN MPEIMET.

[Ipy M3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
NEeSTebHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEUMBAETCS HOCTUKEHUE MPEAMETHBIX U
METaNnpeMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIICIOBAHUS



SIBJICHUA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBICHITH (hu3mdeckue
ABJICHUS, NPUMEHsASA I[IOJIyYEHHbIC 3HAHUs, pelarh 3aJayd, B TOM YHUCIIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHUMIIHANBHO AESATEIBHOCTHBIM XapaKTep AAHHOTO pas3fella Peau3yeTcs
32 Ccu€T TOro, 4YTO OOYy4YaroUIMecs BBIMOJHAKOT 3aJlaHus, B KOTOPBIX UM
IpesaraeTcs:

HA OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBICHSITH
dbusryeckue sIBJICHUS B OKPY’KAOIIEH MPUPOJIe U TOBCEAHEBHOM JKU3HU;

WCIIOJIb30BaTh HAYUYHbIE METOAbI UCCIAEOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
YHUCIIE U1 IPOBEPKU TUIIOTE3 U MOJIYUYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HambOoOJee BAXHBIX JOCTHKCHUI COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMED, MPAKTUYECKOTO UCITOIB30BaHUS PA3JIUYHbIX UCTOYHHKOB
DHEPrMU Ha OCHOBE 3aKOHA INPEBPALICHHUS U COXPAHEHUS BCEX M3BECTHBIX BUOB
DHEPTUMU.

Kaxngas w3 TeM [JaHHOTO MOAYJA BKJIKOYAET JKCIEPUMEHTAJIBHOE
uccleoBaHue 0000IIamero xapakrepa. Moaynb 3aBepllaercsl MPOBEICHUEM
JMArHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOTO 001Iero 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3ydenue (Hu3NKu Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs HAMPABICHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbrare nzyueHus pU3UKU HA YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHMs

y oOyuarorierocss 0yayT copMHUpOBaHbI CICAYIONINE TUIYHOCTHBIC PE3yJIbTaThl B
YJaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSBJIIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKu;

- IICHHOCTHOE OTHOIIIEHUE K JOCTH)KCHUSM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) rpamJaaHCKOro ¥ JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCYKJIEHUU OOIIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHUE BAXHOCTU MOPAITBHO-ITHUUYECKUX MPHUHIMIIOB B JIESITEIHHOCTH
YYEHOTO;

3) 3¢TeTHYECKOro BOCIIUTAHUS:

- BOCHPUSITHE ICTETHUECKUX KadeCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MTOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHHWE IEHHOCTH (U3MYECKOW HAyKM KaK MOIHOTO WHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWHM, BAXKHEWILIEW COCTABIISIOLIECH
KYJbTYPBI;

- pa3BUTHE Hay4YHOU JIFOOO3HATENLHOCTH, MHTEpeca K HCCIe0BATEIbCKON
JeATEIIbHOCTH;

S5) ¢opMupoBaHusT  KYJbTYpPbl  3A0POBb H  3MOLUMOHAJBLHOIO
0J1aronoJry4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBUi O€30MacHOro IOBEACHUS Ha
TPAHCIIOPTE, Ha JOpOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM OOOPY/IOBaHUEM B
JIOMAITHUX YCIIOBHUSIX;

- c(hOpMHPOBAHHOCTh HaBbIKa pPEQIICKCUHU, MPU3HAHME CBOETO IpaBa Ha
OmuOKYy M TaKOTO e MpaBa y APYroro 4ejIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTHUBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTHYECKONH W



COIIMAJILHON HAIMpPaBJICHHOCTH, TPEOYIOMHUX B TOM YHCIEC U (DU3UIECKUX
3HAHM;

e - HHTEPEC K MPAKTUUECKOMY M3YUYEHHUIO Mpodeccuit, CBSI3aHHBIX ¢ (DU3UKOMT;

e 7)3K0JIOrHYECKOr0 BOCIIUTAHUA:

e - OpHEHTalMs Ha TpUMEHEHHE (U3MYECKUX 3HAHUM MJId pelleHUs 3ajJad B
o0JlacTh OKpY’Karolel Cpejbl, TUIAHUPOBAHUS TOCTYNKOB U OLEHKU UX
BO3MOYKHBIX ITOCIIEICTBUN 111 OKPYKAIOIIEH CPEbI;

e - OCO3HaHHE TJ00aJILHOIO XapaKTepa JKOJOTHYECKHUX MPOoOJIeM M MyTeW HX

pELICHMUS;

e 8) ajanTranum K U3MEHAIOUIUMCH YCJOBUSIM COLUMAJIBLHOM W NPHPOIHOU
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJECHCTBUM MPHU BBINOIHEHUU UCCIEAOBAHUN U
MPOEKTOB (DU3MYECKON HAMpPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX,

e - TOBBIIICHHE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO
JIESATENBbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hciie POpMyTUPOBATH
UJIeU, TIOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e - OCcO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHMPOBAHHE CBOETO Pa3BUTUS B NPHUOOPETCHHH HOBBIX (HU3UICCKHUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3HU IPUPO/IbI, 00IIECTBA U
PKOHOMHUKH, B TOM YHUCJIE C UCMOJIb30BaHUEM (DU3UUECKUX 3HAHMUIA;

e - OIICHKAa CBOMX JCUCTBUM C Y4YETOM BIUSHUS HA OKPYXKAIOIIYI0 Cpenay,
BO3MOJKHBIX II00aJbHBIX MTOCJIEICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesymbraTe OCBOEHHS MpOTpamMMbl MO (PU3WKE HA YpPOBHE OCHOBHOTO
oOwero odpa3oBanus y oOyyvaromnierocsi OyayT copMHpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOUINE T03HABATEIbHbIC YHUBEPCAIbHBIE YUeOHbIE IEHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCajdbHble  y4deOHble  JCWUCTBUSA,  PETYJISITHUBHBIC
yHHUBEpCaJIbHbIC yUEeOHbIE IEHCTBUS.

IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE yUeOHbIE 1eiicTBUS

Ba3oBble Jiornueckue 1eicTBHA:
e BBISBIAT U XapaKTEpU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IIPOTUBOPEUMSI B pacCMaTpUBAEMbIX (aKTax,
JaHHBIX U HAOJIOICHUSIX, OTHOCAIIMXCS K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITh IIPUYMHHO-CJIEICTBEHHBIE CBSA3M IMPU H3YYEHHH (DUIUUYECKUX
SBJICHUW U MPOLIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
Y MHJIYKTUBHBIX YMO3aKJIFOUEHH, BBIIBUTATh THIIOTE3bl O B3aUMOCBA3AX
(bu3nYeCKUX BEJTUYNH;

CaMOCTOSATENILHO BBIOMPATh CHOCOO peuieHus: y4eOHOW (u3HuecKon
3a/layd (CpaBHEHUE HECKOJIBKMX BApUAHTOB pEUIEHUs, BbIOOp Haunbosee
MOAXOJSIIEr0 ¢ Y4ETOM CaMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbLCKHe 1eHCTBUA:

HCIIOJIb30BATh BOMPOCHI KAaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,
MPOBOJUTH MO CAMOCTOSITENIBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOMXKHBIH
(U3MYECKUI JKCIEPUMEHT, HEOONIBIIOE HCCIEA0BAHUE (PUINYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIETIOBAHUS UITU SKCIIEPUMEHTA;

CaMOCTOSITeTLHO (OPMYJIMPOBATH OOOOIIEHHS M BBIBOJABI MO pe3yJibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTIbITA, HCCIIEJOBAHUS;

IPOrHO3MPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATNOI0KEHHS 00 UX Pa3BUTHUU B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh Pa3JIMYHbIE METO/Ibl, THCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orObope HH(pOpMAIMK WU JAHHBIX C Y4ETOM NPEAJIOKEHHOW YyuyeOHOM
bu3nYecKon 3a1a9H;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHOOPMAIIUIO
Pa3IUYHBIX BUJOB U (DOPM MPECTABIICHHUS;

CaMOCTOSATETILHO ~ BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
nHpopMaMu W WUIIOCTPUPOBATh pellaeMble 3aJadyd  HECJIOKHBIMU
cXeMaMH, uarpaMMaMu, HHOU rpadukoi u nX KOMOUHAITUSIMH.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1CHCTBHSA:

B XOJie OOCYXKIEHUsl y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYk/IaeMOIl TEMBbI U
BBICKA3bIBaTh WJIE€U, HAIlEJICHHbIE HA pELIEHUE 33Jaud U MOJIepKaHHe
OJarosxenaTenbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXICHHS C CYXACHUAMU JPYTHX YyYaCTHHUKOB
auanora, OOHapy>KMBaTh Pa3inyune U CXOJCTBO MO3UIINNA;



BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IMCBMEHHBIX TEKCTaX;
nyOJIMYHO TPEICTABIATh PE3yIbTaThl BBIMOJIHEHHOTO (PU3MUECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOCKTA);

IIOHMMAaThb W WCHOJIb30BAaThb  IPEMMYLIECTBA  KOMAaHAHOM U
WHIUBUIYAIIbHOM pabOThl MNpU PELICHUH KOHKPETHOW (dusmyeckoin
poOJIeMBI;

IIPUHUAMATB LIEJIAM COBMECTHOM JEATEIIBHOCTH, OPTaHU30BbIBATH IECHUCTBUS
no € J[OCTIKEHHUIO: paclpelesiTh poiH, OOCYXIaTh MPOLECCHl U
pe3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh padOThI, JOCTUTAasi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIIPABJIICHUI0O WU KOOPAMHHUPYS CBOM JEUCTBUA C JPYyTHUMHU
YJIeHaMU KOMaH/bl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSAM,
CaMOCTOATENIHLHO COPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CHUTYyalUsSX, TPEOYIOIIMX
JJIs perieHust GU3NYECKUX 3HAHUM;

OPUEHTUPOBATHCS B  PA3NIMUHBIX MOJAXOJAX [MPUHATUA  PEIICHUM
(MHIMBUAYaJbHOE, NPHUHATHE pEUIeHUs B TpPYIE, NPUHATHE PEIICHUM
TPYIION);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM peleHUs (PU3MUECKOM 3aauu Uin
MiaHa HCCIEOBaHUSI C Y4ETOM HMMEIOIIUXCS PEeCypCcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh IpeijlaraeMble BAPUAHTHI pEICHUH;
JeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOIHUOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYAIlUH U MpeajiaraTh riiaH €€ U3MEHCHUS,
OOBSICHATh  NPUYMHBI  JOCTHXKEHUS  (HEJOCTHIKEHHUS) PE3yJIbTaTOB
NESATENbHOCTHU, JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTH (B TOM YHCJIE B XOJ BBIMOJTHEHUS
(bU3UYeCKOro MCCIAEOBaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENIbCTB, WM3MCHHMBIIIUXCS CHUTyalldd, YCTAHOBJICHHBIX OIIHNOOK,
BO3HUKIIUX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh C€0sl HA MECTO JAPYroro 4eJoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPECHUS U JIOTUKY JIPYrOro;
MpU3HABaTh CBOE MPABO Ha OMIMOKY MpHU pelieHuH (U3NYECKUX 3a]1a4u Uin
B YTBEPKIACHUSIX HA HAYYHBIC TEMbI U TAKOE K€ MPABO JIPYTOro.



HNPEJAMETHBIE PE3YJIbTATBI

K xonIy o0yuenus B 7 Kjacce peAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHYECKHE  SBJICHHUS,
HaOJII0JICHUE, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUIIBI (PU3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpHAOE,
KUJIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBW)KCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, gaedpopmarnus  (ympyras, — IUIacTHYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIOBOE ABUKEHUE YACTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIJKCHHE, HEPABHOMEPHOE  JBUXEHUE, HWHEpLUs,
B3aMMOJICHCTBHE TEJ, PaBHOBECHE TBEPABIX TENl C 3aKPEIUIEHHOW OCKIO
BpallleHUsI, Tepeaada JaBjieHUs TBEPABIMH TelaMH, XUIKOCTSIMU U
razamy, arMochepHoe JaBliCHHE, IUIaBaHWE TeJ, MpeBpalleHus
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;
pacno3HaBaTh MPOSBICHHE HW3YUYEHHBIX (U3MUECKUX SIBIICHUU B
OKpYy’)KaroleM MHpe, B TOM 4ucie (U3UYECKHE SBJICHUS B MPUPOJE:
MPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
NpUpOJe, NCUCTBUE CHUJIbl TPEHUSI B MPUPOAEC U TEXHHUKE, BIHSHUE
aTMOC(EPHOT0 JaBJICHUS Ha >KMBOM OpraHU3M, IJIaBaHUE PbIO, pblUyaru B
TeJie YeJIOBEKa, MPHU ITOM NEPEBOUTh MPAKTHUECKYIO 33/1a4y B yU4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUBHYECKUX SBJICHU;
OMUCKHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
(dbusnyeckue BeMMYUHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeEMs,
MyTh, CKOPOCTh, CPEAHSSA CKOPOCTh, CHJIA YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, cujla TpeHus, AaBiaeHue (TBEPAOro Tena, S>KUAKOCTH, Trasa),
BBITAJIKUBAIOIIAS CUJIa, MEXaHWuYecKas padoTa, MOIIHOCTh, IJIEYO CHJIbI,
MOMEHT CWJIbl, KOXP(UIMEHT TMOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KMHETUYECKasi W MOTEHIHaIbHAs YHEPTHsi), MPU OMUCAHWU MPABUIBHO
TpakTOBaTh  (PU3MYECKHH  CMBICH  HUCIOJB3YyEeMbIX  BEIWYUH, UX
0003Ha4YeHUsI W €AUHUIIBI (U3UYECKUX BEJIMYUH, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIINE JTAHHYIO (PU3UUECKYIO0 BEIUYMHY C JIPYTUMHU BEJIUYHMHAMU,
CTPOUTH TpahrKK N3YUCHHBIX 3aBUCUMOCTEH (PH3NIECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U TIPOIECCHI,
UCIOJIb3Ysl MIpaBuja CIOKEHUs cuil (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (0J0ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4YECKON
OHEPruu, TPU HTOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA W
3aIUCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTyalluid MPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISATH TTPUYMHHO-CJICACTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2
JIOTUYECKUX IIIaroB ¢ OMOpPOil Ha 1-2 M3yYEeHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pematb pacu€THble 3a7adyd B |1—2 JEWCTBUS, HWCHOJIb3YySd 3aKOHbI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHSI 33/1a4M 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (hU3UIECKUE
BENTMYUHBI B (HOPMYJIBI UM TPOBOJUTH PACUYEThI, HAXOJUTh CIPABOYHBIC
JaHHbIe, HEOOXOIUMBIC JIJIsl PEIICHUs 3a]1a4, OLIEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKOM BETUUUHBI;

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU TOMOIIH
(bU3HYECKUX METOJIOB, B OMIMCAHUU UCCIICIOBAHUS BBIJICSTH IPOBEPSIEMOC
npeanosjoxkenue  (TUmoresy),  pasiuyaTh M HHTEPIPETUPOBATH
MOJIYYECHHBIA pE3yJIbTaT, HAXOJAUTh OIMMOKH B XOJE OIbITa, JeJaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTH ONBITHI IO HAOMIOJECHUIO (U3UYECKUX SIBJICHUU WU
bu3ngecKux CBOWCTB TeN: dbopmyIpoBaTh MIpOBEPsiEMbIEC
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMUS,
3aMUCHIBATH X0/ OMbITa U (HOPMYJIUPOBATH BHIBO/IHI;

BBITIOJIHATh MPSIMbIE M3MEPEHUS] PACCTOSIHWS, BPEMEHH, MAaCChl Tela,
o0BéMa, CHUIBI W TEMIEPaTyphl C WCIOJb30BAHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH ITOKa3aHUS TPHUOOPOB C YUYETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYroil ¢ HCHOJb30BAaHUEM TMPSMBIX HM3MEPEHHUM (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JABUXKYIIETOCSd TeJda OT BPEMEHH JBHXKCHHUS Tella, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CHUJIbI TPEHHS OT IUIOIIAAN COMNPUKOCHOBEHUS TEN, CHJIIBI
YIOPYTrOCTH OT YJUTMHEHUsI MPY>KUHBI, BBITAJIKUBAIONIEH CHIIBI OT 00BhEMA
MOrPYKEHHOW YacTH Tela U OT IIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€JIa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHusl TEJ, YCIOBUW paBHOBECHUS pblyara W OJOKOB), Y4aCTBOBATh B
MJJAaHUPOBAHUM y4eOHOrO0 HCCIEOBaHUs, COOMpAaTh YCTAHOBKY U
BBITIOTHATh W3MEPEHUsA, CIEAYsl TMPEITI0KEHHOMY IUlaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYUH B BHUJIC



NPEJIOKEHHBIX TaOnuil W TpaduKOB, AENaTh BBIBOJBI IO pe3yibTaTaM
UCCIIEIOBAHMS,

MPOBOJIUTh KOCBEHHbIE H3MEpEHUs (U3UYECKUX BEIMYUH (IJIOTHOCTh
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, CHJIA TPEHHUS CKOJIBKEHUS,
JAaBJICHWE  BO3MyXa, BHITAIKUBAIONIAs  CHJIAa, JCHCTByOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
OPOCTBIX MEXaHU3MOB), CJIEeAys NPEIOKEHHOW HWHCTPYKUUU: TpU
BBITIOJIHEHUU HW3MEPEHHM COOMpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIUHCIISATH 3HAUCHNE UCKOMOW BEJIMYHHBI;

coOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH U paboTe ¢ 1ad0paToOpHbIM
o0opyT0BaHHEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMeTp,
phIYar, IOJBMKHBINA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTH;
XapaKTepu30BaTh MPUHIMUIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAaHUA (B TOM YHUCIE:
MOJAIIUITHAKY, YCTPOHCTBO BOJONPOBOJA, THAPABIWYECKUA TIpecc,
MaHOMETp, BEICOTOMEP, TIOPITHEBON HACOC, apEOMETP), UCTIONB3YS 3HAHUS
O CBOMCTBaxX (PU3NYECKUX SBJICHUN M HEOOXOJIMMBbIE (HU3MUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpbl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO MCIOIb30BaHUs (U3MUYECKUX 3HAHUNW B TOBCEIHEBHOMN
KU3HU s oOecriedeHnss 0€30MacHOCTH MPH OOpallleHnH ¢ MpUOopaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOJCHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIIEH cpefie;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 33JaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS Pa3MYHBIX HCTOYHUKOB BBIJICIATH
UHGOPMAIIMIO, KOTOpas SIBISIETCA MNPOTHBOPEYMBONW WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHUN Y4E€OHBIX 33aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JUTepaTypy  (QHU3MYECKOrOo  COACpXKaHWs, CIPAaBOYHBIE MaTEepUAIIbI,
pecypchl ceTn MHTEepHET, BIajeTh MpuéMaMu KOHCTICKTHPOBAHUS TEKCTa,
npeodpazoBanust ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOUM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpPMAIMU (HU3UIECKOTO COACPKAHUSA, B TOM
qrciie MyOMUYHO JeNaTh KpaTKHe COOOIIEHHS O pe3yJbTaTax MPOCKTOB
WIN Y4eOHBIX HWCCIEIOBaHWN, MTpPH H3TOM TPAaMOTHO HCIOJIb30BaTh



U3YYCHHBI TOHATUWHBIM anmapaT Kypca (U3HKH, COIMNPOBOXAATH
BBICTYIUICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUM YYEOHBIX IPOEKTOB M HCCIEIOBAaHUI paclpenessaTh
00s3aHHOCTH B TpyHIE€ B COOTBETCTBUM C MOCTaBJICHHBIMHU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJJaHA JIEUCTBHUM, aJEKBaTHO OLCHHUBATh
COOCTBEHHBIH  BKJAQJ B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K xonity o0yuenus B 8 Kkjacce npeMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

MCTIONIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIIOBOE ABMKCHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAIIIMYECKHE U
amMopdHbIe Tela, HACBHIIICHHBIH M HEHACBHIIIEHHBIM Map, BIAXHOCTh
BO3/yXa, TeMIlepaTypa, BHYTPEHHSS JHEprus, TEIUIOBOM JBHUraTelb,
DIIEMEHTAPHBIN JEKTPHUSCKUAN 3apsif, HIEKTPUIECKOE TOJIe, MPOBOTHUKU
U TURJICKTPUKH, TOCTOSHHBIN AIEKTPUIECKUI TOK, MATHUTHOE TIOJIE;
pa3nuuaTh SBJIEHUS (TEIUIOBOE pacIIMpeHHe M cxKaTue, Tervlonepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBAHUE, KAWUISPHBIE SIBICHUS, HCIIApEHUE,
KOHJICHCAIlMs, IUIaBJICHUE, KpUCTAIIM3anusl (OTBEpIeBaHUE), KHUIICHHE,
TeIuIonepeava (TEeTI0mpPOBOTHOCTS, KOHBEKIIHS, U3ITy4YeHHE),
AIIEKTPHU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAOB, ACUCTBUSA IJIEKTPUIECKOTO
TOKa, KOpPOTKOE 3aMblKaHWE, B3aUMOJCWCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHAYKIIHS)
0 ONHCAaHWIO UX XapaKTepHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JAEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHUE,

pacrmo3HaBaTh MPOSIBICHUE HM3YyUYEHHBIX (U3MUECKUX  SBICHUN B
OKpYy’>XKalollleM MHUpe, B TOM 4YHuclie (U3HUECKUE SIBJICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISpHbIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIBl B Tpupojne, uinydeHue CoiHIA, 3amMep3aHHe BOIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMocdepe, IEKTPUUECTBO >KMBBIX OPraHM3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoytocoB, posib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, MOMIPHOE CHSIHHE, TIPU STOM TIEPEBOAUTH MPAKTHUECKYIO 3a7a49y B
y4e0HYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKU) (UINICCKUX
SIBIICHUIA;

OTKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3UUYECKHUE SIBICHUS, UCTIOIb3YS
¢u3nyeckue BeIUUUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJelbHas TEIJIOEMKOCTh BEIIECTBA, yJAENbHAs TEIIOTa
IUTaBIICHUS, yJelbHAsl TEMJoTa MapooOpa3oBaHUsl, yJENbHAs TEIJoTa
CTOpaHHs TOIUIMBA, KOA()(PUIMEHT TOJE3HOr0 JEHCTBUS TEMJIOBOU



MAIllMHBI, OTHOCUTEJIBbHAs BIAXHOCTb BO31yXad, JJICKTPUYECKHU 3apsn,
Cuja TOKa, JJIEKTPUYECKOE HANpPsHKEHUE, CONPOTHUBIICHUE NPOBOIHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUUECKOTO  TOKAa), MpH ONHCAHMM NPABUWIBHO  TPAKTOBATh
(bU3MYECKUI CMBIC MCHOJIb3YEMbIX BEJIWYMH, 0003HAYEHUS U €AUHUIIBI
(U3NYECKUX BEIUYMH, HAXOAUTH (OPMYJbl, CBSI3BIBAIOIINE JIAHHYIO
¢u3nYeCcKyl0 BEIUWYMHY C JAPYTMMHU BEJIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBJICHHUS U TIPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKON TEOpUU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULIUHU MOJIEH (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsia, 3aKoH OMa /11l yJacTKa LEenu, 3aKOH
Jbkoyns—JleHna, 3akOH COXpaHEHMs DJHEpPrMM, IIpM OTOM  J1aBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3aIlMCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid INPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOrHYecKux
1aroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMYECKUX SIBICHHI,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a7adyd B 2-3 JEHCTBUSA, HCIOIB3YyS 3aKOHBI U
(dopMyIibl, CBsI3bIBAIOLIME (DU3MUECKUE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCHOBUSL 3a/lauyd 3alMChIBAaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTAaTOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpAaThb 3aKOHBI U  (HOpPMYJIbI,
HEOOXOJUMbIE sl €€ pelIeHHs, NPOBOAUTH pPACUEThl W CpPAaBHUBATH
MOJIyYEeHHOE 3HAY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOKHO PpEUIUTh MPU IOMOIIU
(bu3MYEeCKUX METOAO0B, HCIOJIb3Ysl OMHCAHUE MCCIIECIOBAaHUS, BBIACIATH
IIPOBEPSAEMOE  MPEAIOJNIOKEHUE, OLEHUBATh IPABWIBHOCTh MOPSAKA
IIPOBEJICHUSI UCCIIEIOBAHUS, JEIaTh BBIBOJBI;

IPOBOAMTH OMNBITHl MO HAOMIOJACHHIO (PU3UYECKUX SBICHUW WIH
(bu3HYecKUX CBOMCTB Tell (KanWIISIpHbIC SIBICHHS, 3aBUCUMOCTD JTaBJICHUS
BO3J/lyXa OT €ro o0bEMa, TeMrnepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYCHUH OT LBETa H3Iydyaromiedl (MOTJIONIaroIIei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUIKOCTH U
IIOMAAM €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel MW B3aUMOJEHUCTBUE
AIEKTPUYECKUX 3apsAI0B, B3aWMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalM3allisl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHuTOB, JEHWCTBUS
MarHUTHOTO MOJs HAa NPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHuTa,



CBOMCTBa 3JEKTPOJABUIATENSl IOCTOSSHHOTO TOKa): (pOPMYIHPOBATH
poBepsieMble MPEANOI0KEHHs], COOMPAaTh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHUsl, ONIUCHIBATH X0 OIbITa U (POPMYJIMPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MPSAMbIE  U3MEPEHHUS]  TEMIEPATypbl,  OTHOCHUTEIbHOMN
BJIQXXHOCTH BO3/lyXa, CHUJIbl TOKa, HANpPsHDKEHUS C HCIOJIb30BAHHEM
aHAJIOTOBBIX NPHOOPOB U JATUMKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH
PEe3YIbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIOTHOM ITOTPEIIHOCTH;
IPOBOAMUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
Apyrod ¢  HCHOJb30BaHUEM MpPSAMBIX  HM3MEpPEHUN  (3aBUCUMOCTD
CONPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAH IONEPEYHOIO
CEYEHHMsI ¥ yAEJIBHOIO COITPOTHUBIICHHS BEUIECTBA IPOBOJIHHUKA, CHUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HANpsDKEHUS Ha  [POBOJHHUKE,
UCCIIEJOBAHUE IIOCJIEOBATEIbBHOTO U  NapajuIeIbHOTO  COEAMHEHUU
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBIIIOJIHATh W3MEPEHHUs, Clenys NpPeIIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOdHIl U TpadUKOB,
JieJ1aTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

MPOBOJUTh KOCBEHHbIE HU3MEpPEHUS (PU3NYECKUX BeIUYHMH (yAesIbHas
TEIJIOEMKOCTh ~ BEILIECTBAa, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh H3MEPEHUs, COOUpPATh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CleNysl NPEIJI0KEHHON WHCTPYKLIHH, U
BBIUNCIISTh 3HAUEHNE BEJIUYUHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH U padoTe ¢ 1ad0paTopHbIM
000opy10BaHUEM;

XapaKTepHU30BaTh MPHUHLMIBI JEHCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HX ONucaHud (B TOM 4YHUCIHE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETYUK JIIEKTPUUECKOW DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPBI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPHI), JIEKTPUUECKUE
MPETOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIOJIB3YSl 3HAHMUS O CBOMCTBax (PM3MUYECKUX SIBJICHUH U HEOOXOIUMBbIE
bu3nuecKkre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUUYECKHE YCTPOMCTBA M H3MEPHUTEIIbHbIE
npuoOpsl O CXEeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETP, TEPMOC, ICHUXPOMETP, TMTPOMETP, ABUraTelb BHYTPEHHETO
CropaHusi, JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBbI 3JIEKTPHUYECKHUX
Henen ¢ mocjaeAoBaTe/bHbIM U MapajuieIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUECHHMSI JIEMEHTOB JIEKTPHUUECKUX LIETICH;



OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
INPAKTUYECKOr0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HM sl obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ NMpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUSA
HOPM DKOJIOTUYECKOTO TMOBEICHHSI B OKPY KaloIel cpeie;

OCYIIECTBIATh TOWUCK HHPOpMAIMH (U3NYECKOTO COACPKAHUSI B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUH M NTYTEM CpaBHEHUS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH HH(OpMaIuioo, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYMBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCTIOJIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 33JaHUl HAYYHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MUECKOro COACpXkaHHs, CIPaBOYHbIE MaTepHAIIbI,
pecypcbl cetu VIHTepHET, BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHHUS,
o006mass wHOpPMalMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHUs, B TOM UHKCIEe MyOJUYHO TPEICTABIATh PE3yJIbTaThl
MPOEKTHOM WJIM HCCIIEIOBATEIBCKON NEATEIbHOCTH, MPU 3TOM T'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3UKH,
COIIPOBOX/IATh BBICTYIUICHHUE TIPE3CHTAIINCH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W UCCICIOBAHUHA (PU3UUIECKHUX
IPOLIECCOB paclpeesiTh OOS3aHHOCTH B TpPYyINIEe B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 32 BBHIMOJHEHUEM IUIaHa JEUCTBUI U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
AESITENFHOCTD TPYIIIBI, BEICTPAaUBATh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K koHIy 00yueHus B 9 Kj1acce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIM:

WCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTa, MaTepualbHas TOYKa,
TPAeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aedopmalius
(ynpyrasi, mnjacThyeckasl), TpEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPYy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TENO,
IEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK W YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPBI UCITYCKAHUS M TOTJIONMICHUSI, anbda, OeTa- 1 raMMa-u3IIyqdcHuUs,
M30TOIIbI, SIIEPHAs SHEPTETUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE W HEPAaBHOMEPHOE MPSMOJIUHEHHOE
JIBUKEHHUE, DPABHOYCKOPEHHOE MPSMOJMHENMHOE ABUXKEHHUE, CBOOOJIHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeJbHOE IBUKEHHUE (3aTyXarollue U
BBIHYKJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBUKECHHUE, OTPAKCHHE
3ByKa, MNPSIMOJIMHENHOE PacCIpOCTPaHEHUE, OTPAXKEHUE U TPEIOMIIEHUE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHue 0eIoro cBeTa B
CIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JIUCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JUHEWYATOIO CIIEKTpa
M3JIy4YEHUs) MO OMKMCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIGHUE M3YYCHHBIX (DU3WYECKUX  SIBICHUU B
OKpy’KaromieM Mupe (B TOM uuciie (puanueckue sBICHUS B MPUPOJE:
MPUJIUBHI U OTJIUBBI, ABUXKEHUE TuiaHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBUKEHHE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB KHUBOTHBIMU,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO0, IBETa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOe NIEUCTBHUE BUAMMOTO,
yAbTPaUOIECTOBOTO U PEHTIC€HOBCKOTO H3JIYyYEHHUH, €CTECTBEHHBIN
pPaANOAaKTUBHBIN (OH, KOCMHUYECKHE JY4Yd, PAJTUOAKTHUBHOE H3ITyUCHUE
MPUPOJHBIX MHUHEpAJOB, JEUCTBUE PAAUOAKTUBHBIX W3JIYYEHUUW Ha
OpraHu3M 4YeJIOBEKa), MPH STOM NEPEBOJAUTHL MPAKTUUECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUECKUX
SIBIICHUM;

OIKCHIBATh U3YyUYCHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBICHHS, UCTIOIB3YS
¢bu3nyeckue BeNWYUHBI (CpelIHSAs W MIHOBEHHAs CKOPOCTh Tella MpU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, TepeMEIleHHe, IMyTh, YTIJoBas
CKOPOCTh, CWUJIa TPEHHMS, CUJia YIPYTOCTHU, CHJIA TSKECTHU, YCKOPEHUE
CBOOOJTHOTO TAJEHUS, BEC TelNa, HMMIYJIbC Tela, WMITYJIbC CHJIBI,
MeXaHuueckas pabdoTa M MOIIHOCTb, MOTEHUUANbHAS DJHEPrusi Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHAIbHAS SHEPIrUsl CXKATOU
NPYKUHBI, KUHETUYECKAas DSHEPrus, IOJHAs MEXaHWYeCKas DSHEprus,
MEepUOJ U 4acToTa KoJeOaHu, JUIMHA BOJHBI, (POMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIIECHUS CPE/bl), MPU OMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaYeHUsI W E€AUHUIIBI (U3UYECKUX BEJIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOUIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JAPYTHUMH BEIMYMHAMM,
CTPOUTH IpaUKu U3yYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIIMUUH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS W TIPOIECCHI,
UCIIOJb3Yys 3aKOH COXPAaHEHHUs 3HEPruU, 3aKOH BCEMHUPHOTO TATOTEHUS,
MPUHIUAN CYNEPHO3UIIUA CHUJI, TPHUHIUMII OTHOCUTENbHOCTH [ anmumes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3alIMCBIBaTh €r0 MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJI, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABIISATH
NPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
1aroB € ONopod Ha 2—3 W3Yy4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
bu3nyeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3ajayd  (OMMparolUecss Ha CUCTeMy H3 2-3
ypaBHEHUI), UCObB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHajJIM3a YCIOBHUS 3aJayd 3allMChIBATh KpaTKOe
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WIM U30BITOUHbIE JaHHbIEC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELIeHUsI, TPOBOAUTH PacuEThl U
OLICHUWBAaTh PEAJMCTUYHOCTh IOJYYEHHOrO0 3HaueHus (usnmueckoin
BEJIMYMHBL;

pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXXHO pEHIUTh HIpPU HOMOLIU
¢u3NYeCKUX METOJIOB, MCIONb3Yysl OMHCAHHE HCCIEIOBaHUs, BBLACIATH
IPOBEPSIEMOE  TPEIIOOKEHUE, OIEHUBATh IPABWIBHOCTh IOPSAJIKA
MPOBEICHUS]  UCCIENOBAaHUS, JIeNaTh  BBIBOJbI, HHTEPIPETUPOBATDH
pe3ynbTaThl HAOIIOACHUI U ONIBITOB;

IPOBOJUTH OMNBITBI IO HAOIIOACHUIO (PU3MYECKUX SABJICHUA WU
¢buznyeckux CBOWCTB Ted (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUSl HPHEPruM, 3aBUCHUMOCTh NEpUOjAa KojJeOaHUM NpyKMHHOIO
MasTHUKA OT MAacchl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTb OT
aMIUTUTYIbl MaJbIX KOJ€OaHUH, TPSIMOJIMHEWMHOE paclpOCTPAHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)keHHsI MpeaMeTa B coOuparomien
JUH3€, HAOIIOJCHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOATENILHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0opyJ0oBaHUsl, ONHUCHIBATh XOJI ONbITAa M  €ro  pe3yJbTaThl,
(OpMyIMpPOBATH BHIBOJBI;

IPOBOAMUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpellHee 3HAYeHHe Uu3MepAeMOl BeNIMUYMHBI ((OKYCHOE pacCTOsSHUE
coOuparoleii JTuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENBHOTO MPUOOpPa);

NPOBOAMTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM IPSIMBIX HM3MEPEHUH (3aBUCHMOCTH IIyTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM JIBJKEHUHM O€3 HayalbHOM CKOpOCTH, Mepuoaa
KOJIEOAaHUI MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPa)KE€HUs CBETa OT yIJla MaJeHUs U yIjla MpeloMJIEHUs OT yria



NaJeHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENbHO COOMpPAThH
YCTaHOBKY, (PpUKCHUpOBaTh pe3ysibTaThl IMOJYYEHHOW 3aBUCHUMOCTHU
¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpadUKOB, JeiaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeI0BaHuUS;

NPOBOANTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIUYHH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tella TpPH pPAaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHUs, >XECTKOCTh MPYKUHBI, KOAIDPHUITMEHT
TPEHUsI CKOJIBKEHUS, MEXaHHueckas paboTa M MOUIHOCTh, 4acTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKoro W TPYKMHHOTO MAasTHHUKOB,
ONTHYECKasl cuja coOuparomed JMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY HU
BBITMOJHATh U3MEPEHUS, CIeqysl MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAa4YCHHE BEJIMYMHBI U aHAJIU3UPOBATH MTOJIyUEHHBIE PE3YIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MTaCHOCTH U paboTe ¢ 1ad0paToOpHbIM
o0opyT0BaHHEM;

pa3nuyaTh OCHOBHBIE TPU3HAKU M3YUYEHHBIX (QU3UUYECKUX MOJIENIEH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHYHBIA HCTOUYHHUK
CBETa, JydY, TOHKAas IIMH3a, TUIAHETapHas MOJeJb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKkTepu30BaTh MPUHIMMBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHMCaHUA (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJIOKEHHUS, PACCTOSHUS WM YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHMUYECKUX MPOIECCOB
OpU PEUICHUH Yy4eOHO-TIPAKTHUECKUX 3a/ay, ONTHYECKHE CXEMBl s
MOCTPOEHHUS N300paXKEHHH B MJIOCKOM 3epKajie U coOuparoIien JuH3e;
OPUBOIUTH  MPUMEpPhl  (HAXOAWTh  WHPOPMAIMIO O  MpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWWA B TOBCEIHEBHOW
XKU3HU A7 obecriedeHnsi 0€30MacHOCTH MPH OOpallleHnH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUSA
HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKpPYIKalollel cpejie;

OCYIIECTBISATh TOHUCK HWHPOpMAIMK  (U3NIECKOTO  COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYS TOMCKOBBIN 3allpoc, HAXOAUTh



MyTH ONPEACIICHUS TOCTOBEPHOCTH MOJYYCHHOW WH(OpPMAIUA HA OCHOBE
MMEIOIINUXCS 3HAHUH U IOTIOJIHUTEIbHBIX NCTOYHHUKOB;

UCTIOJIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33aJ[aHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3NYECKOTO COJSp)KAaHWS, CIPABOYHBIE MaTepHabI,
pecypchl cetu MaTepHET, BliageTh MpuéMaMi KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanust THGOPMALIUKA U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBIC MHCHbMEHHBIC M YCTHBIE COOOIEHUS HAa OCHOBE
UHPOpPMAIIUU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHMUSA,
MyOJMYHO TPEJICTABIIATh PE3yIbTaThl IPOSKTHON WM MCCIIE0BATEIIBCKOM
JCATENBHOCTH, TPH OTOM TPaMOTHO  HCIOJIB30BaTh  W3YUYCHHBIN
MOHATUUHBIM amnmapar W3ydyaeMoro pasfena (U3NKH U COMPOBOXKIATH
BBICTYIUICHUE Tpe3eHTaIMell ¢ Yy4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KITACC

Koan4yecTBo 4acoB

Ne HanMeHoBaHMe pa3/ieioB U TeM
n/n MPOrpaMMbI Bcero

Pazneu 1. ®Pusuka u e€ posib B IO3HAHUM OKPY’KAKOIIEr0 MUPA

1.1 dwusnKa - HayKa 0 IpUpoe 2
1.2 dusnyeckue BeTUYUHBI 2
1.3 EcTecTBeHHOHAYYHBIN METO/I IO3HAHUS 2

Wroro o pazneny 6

Paspnen 2. IlepBoHayaibHbIE CBEACHHS 0 CTPOCHHHU BellleCTBa

2.1 Crpoenue BemiecTsa 1

99 JIBr>KeHUEe U B3aUMOIEHCTBUE YaCTHII 5
' BEIECTBA

2.3 ArperaTHbIE COCTOSIHHSI BEIIECTBA 2
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl

3.1 MexaHH4ecKoe IBUKEHNE 3

3.2 Wuepuus, Macca, MIOTHOCTh 4

KoHTpoJbHbIE

padoThl

IIpakTH4eckue

padoThbI

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbub6mmoreka [JOK
https://m.edsoo0.ru/7f416194

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo0.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK



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

3.3

Cwuna. Buner cun

Uroro no pazaeny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

4.1

4.2

4.3

4.4

[asnenue. Ilepenaya naBnenus: TBEpAbLIMU
TCJIaMH, ) KUAKOCTSIMHU U Ira3daMu

JlaBiaeHue xKuJIKOCTU

ATMOcdepHOe 1aBiIeHHE

JlelicTBUE XKUJIKOCTH U T'a3a HA MOTPYKEHHOE
B HUX TEJIO

Uroro no pazgeny

Pa3znen 5. Pabora u MOIIHOCTB. JHEPrUs

5.1

5.2

5.3

Pabora 1 MormHoCTD

[IpocThie MexaHU3MBI

MexaHnyeckast S3Heprus

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

https://m.edsoo0.ru/7f416194

Bbu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo0.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
https://m.edsoo.ru/7f416194

8 KVIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Pa3gea 1. TermioBblie ABJIeHUSA

11

1.2

CtpoeHue 1 CBOMCTBA BEIIECTBA

TemnnoBsle poreccsl

Uroro no pazaeny

Pasznen 2. 3J'IeKTpI/I‘Ie(!KI/Ie U MAarHuTHbIC SIBJICHUSA

2.1

2.2

2.3

2.4

DJIeKTpUUYECKHE 3apsibl. 3apsKEHHbIE Tesa
U UX B3aUMOJEUCTBUE

IToCTOSIHHBIN 2TIEKTPUYECKUNA TOK
MarsuTHsbI€ SIBIECHUS

DJIEKTPOMArHuTHAsT UHY KIS

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Beero KoHTpoJbHbIe
padoThbI
7
21 1
28
7
20 2
6 1
4
37
3
68 4

IIpakTH4eckue
padoThI

1.5

145

JJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

Bbu6moreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [{OK
https://m.edsoo.ru/7f4181ce

bub6mmoreka [{OK
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
https://m.edsoo.ru/7f4181ce

9 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne i/l
MPOrpamMmmbl

Pa3zgen 1. Mexann4yeckue siBJICHUSA

MexaHu4ecKoe JBKEHHUE U CIIOCOOBI €0

1.1

OITHUCAHUS
1.2 BzaumoneiictBue Ten
1.3 3aKOHBI COXPAaHEHHS

Hroro no paszneny

Pa3zgen 2. Mexann4yeckue KoJe0aHUA U BOJHBI

2.1 Mexanuueckue kojiebanus

2.2 MexaHnuyeckue BOJIHBL. 3BYK

Uroro no pazgeny

KoanuyecTBO 4acos

Bcero
padoThbI

10

20 1

10

40

15

Pasznen 3. 3HeKTp0MaFHHTH09 moJi€ U 3JICKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U

AJIEKTPOMATrHUTHBIE BOJIHBI
Utoro no pazneny

Pa3nen 4. CBeToBbI€ IBJICHUSA

41 3aKOHBI pacpOCTPAHEHUS CBETa

6

KoHTpoJbHbIe

IIpakTH4eckue

padoThI

JJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK


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

4.2 JIunH3bl ¥ onTHYECKHE TPUOOPHI

4.3 Paznoxenune 6eoro cBera B CIIEKTP

Uroro no pazgeny

Paznen 5. KBanroBble IBJICHUSA

51 Hcmyckanue u MoriiomeHne CBeTa aToMOM
5.2 CrtpoeHue aTOMHOTrO s1pa
5.3 Snepuble peakuuu

Uroro no pazgeny

Pa3znen 6. [loBTOpuUTEIHHO0-00001IAKO NI MOYJIb

[ToBTOpEHME M 0000IIIEHNE CONEPIKAHUS

6.1
Kypca Qu3uKH 3a 7-9 knacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9
102 3 27

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [OK
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
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVTAHUPOBAHUE
7 KITACC

KoanuecTBo 4acos JJIeKTPOHHbIE
Ne Hara uupposeie

Tema ypoka Kontpoabubie IIpakTtuuyeckue
n/n Bcero u3y4eHusi oOpa3zoBaTe/ibHbIE

padoThI padoTsbl pecypenI

®duzuka — HayKa O IpUpo/Ie.
SBnenus npupoabl. Pu3zndyecKue 1
SIBJICHUS

Mexanndeckue, TEIUIOBEIC,
3JIEKTPUYECKUE, MATHUTHBIE, 1
CBETOBBIC, 3BYKOBBIE SIBIICHUS

du3nyecKue BEINIUHbBI U UX
nU3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TIOMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TeMneparypbl"

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HayKH U3y4aroT MPUPOJTY.

N bu6mmorexa [JOK
EcTtecTBeHHOHAYUYHBII METOT 1

https://m.edsoo.ru/ff09f72a

no3HaHus1. Onucanne GU3NIECKUX
SIBJICHUU C IOMOILLIO MOAeNEH

VYpoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: TaTbHOCTD MOJIETA IMAPHKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM
OoJpliie, ueM OoJibIlie BHICOTA ITycKa"


https://m.edsoo.ru/ff09f72a

10

11

12

13

14

15

16

17

Crpoenue BemiectBa. OMbITHI,
JTOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIIIECTBA

JIBr>KeHUE YacTHUIl BELIECTBA

Ypok-uccnenoanue «OnbIThI O
HAOJIIOACHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»

AFpeFaTHBIC COCTOAHHA BCUICCTBA

B3aumocBs3p Mexly cBOWCTBaMuU
BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIAPHBIM CTPOECHUEM.
OCoOeHHOCTH arperaTHbIX COCTOSIHUI
BOZBI

Mexannueckoe IBHKEHUE.
PaBHOMEpHOE U HEpAaBHOMEPHOE
NIBIODKEHHE

CxopocTb. Eaununbr ckopoctu

Pacuer IIYTH 1 BPECMCHH JIBUKCHUA

Huepiust. 3akoH HHEPIIUH.
BzaumopeiicTBue Ten Kak MpuyruHa
W3MEHEHUS CKOPOCTH JIBHXKCHHS Tell
IInotHOCTE BemecTBa. PacueT Macchl
H 00beMa Tella Mo €ro MIOTHOCTH

JIaGopatopHas pabota «OnpeneneHne

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a0378

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a05c6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a079c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a0ae4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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IIJIOTHOCTH TBEPAOTO TEJIA»
Pemenue 3agay mo reme "IOTHOCTE
BemecTBa"

Cuna xak xapakTepuCTHKa
B3auMoeicTBus Ten. Cua
ynpyrocta. 3akoH ['yka

JlaboparopHas pabota «3ydeHue
3aBUCUMOCTH PACTSKCHUS
(nepopmanuu) npy>KUHBI OT
MIPUIIOKEHHOMN CUIIBI»

SIBnenune TaroreHus. Cuia TSXKECTH
CBs13b MEX]Ty CHIION TSKECTH U
maccoli Tena. Bec Tema. Pemenue
3azay no teme "Cuna tsokectd"”

Cuia TSKeCTH Ha APYTHUX IJIaHeTaX.
dusznuecKue XapakKTepUCTUKH TUIAHET

N3mepenue cuit. lunamomeTp

Bec Ttena. HeBecomocTh

CrnosxeHue IByX CHJI, HalIpaBJIEHHbIX
10 OJTHOM IPSIMOM.
PaBHOElCTBYIOIIIAS CHIT

Pemienue 3aau mo teme
"PaBHopeiicTByromas cui"

Tpenue ckonbXeHUs U TPEHHE MOKOSI.
Tpenue B mpupojie U TEXHUKE

JlaGopaTtopHnas padora «M3yuenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0al778

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a1502

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al8cc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0al778

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ala70

bu6mmoreka [{OK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [{OK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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31
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3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbXKEHUS OT CUJIBI IABJICHUS U
Xapakrepa COIPUKACAOIIUXCS
IIOBEPXHOCTEN»

Pewrenue 3amau Ha onpeneneHue
PaBHOAECUCTBYIOLIEN CHJIbI

Pemenue 3agau no remam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
cuy, «Cunbl», «PaBHOACHCTBYIOIITAS
CUID»

KonTponbhas pabora no Temam:
«MexaHndeckoe JBIDKeHHE», «Macca,
IJIOTHOCTBY, «Bec Temay,
«I"paduueckoe n3o0pakeHne CUI,
«Cumbn»

Jasnenue. CriocoObl yMEHBIIICHUS U
yBEJIMUYEHUS T1aBIICHUS

JlaBrenue ra3za. 3aBUCUMOCTD
JIaBJICHHMS Ta3a OT 00bEMa,
TeMIIEpaTypbl

[Iepenaua naBneHus: TBEPABIMU
TEJIaMH, JXUAKOCTSIMU U Ta3aMH. 3aKOH
ITackans

JlaBiaeHne B )XHMAKOCTH U rase,
BBI3BAaHHOC ACHCTBHEM CHIIBI TSKECTH
Pemenne 3anau o teme «/lapnexnue B
JKUJIKOCTH M Ta3e. 3akoH Ilackansay

CooOmiaromuecs cocysl

https://m.edsoo.ru/ff0alcc8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a20a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2718

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2826

bu6mmoreka [{OK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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48

I'mppasinueckuii npece

Manomertpsl. IlopiiaeBon
JKUJIKOCTHBIM HacocC

Atmocdepa 3emmnu. [Ipuannbl
CYILIECTBOBAHHMSI BO3IYIIHOMN
000J104KH 3eMiH. 3aBUCUMOCTh
aTMoc(hepHOTro JaBICHHS OT BBICOTHI
HaJ[ YPOBHEM MOPS

Bec Bo3ayxa. ATMOcdepHOe NaBlicHUE

N3mepenne atMoc(hEpHOTo 1aBJICHHUS.
OnsiT Toppuuennu

3aBUCUMOCTBH aTMOC(EpPHOTO
JABJICHUS OT BBICOTHI HAJl yPOBHEM
Mops

bapometp-anepousa. Atmocdeproe
JIaBJICHUE HA Pa3JIMYHBIX BHICOTaX

Pemenune 3amad mo Teme
"ATtmocdepHoe naBiexue"

JleiicTBHE KUAKOCTH U Ta3a Ha
MOTPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaboparopHas pabota «Onpenenenue
BBITAJIKUBAIOIIEH CUIIBI,
JEHCTBYIOIIEH Ha TEJNO, MOTPYKEHHOE
B KHUJIKOCTB»

https://m.edsoo.ru/ff0a2970

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a3136

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2da8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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58

JIaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCMOCTH Beca
TeJla B BOJIE OT 00BEMa MOTpyKEHHOU
B )KUJKOCTb YaCTH TeJIa»

IIlnaBanue Ten

JlaboparopHast pabota
"KoHcTpyupoBaHnue apeomMeTpa uin
KOHCTPYHUPOBAHHUE JIOAKU U
ompeeneHue e€ rpy30noaLEMHOCTH"

Pemenne 3agau o temam: «llnaBanne
cyn0B. Bo3ayxoniaBaHuey,
«JlaBneHue TBEPABIX TEJ, KUIKOCTEHU
H ra30B»

Mexannueckas pabota

MomnaocTs. EnUHUIEI MOIITHOCTH

VYpok-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM IIPU
noabEMe 1o jgectTHuue"

[IpocTteie MexaHnu3Msbl. Poryar.
PaBHOBecue cuit Ha peryare

KontponbHas pabora o Teme
«/laBneHue TBEpABIX TN, KUAKOCTEN
u razoBy / Beepoccuiickas
poBepoyHas paboTa

PeseprubIiil ypok. Pabota ¢ Tekctamu
1o TeMe «/laBieHue TBEpABIX TE,

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3f82

bu6mmoreka [{OK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
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60
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62
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65

66

67

XKUJKOCTEH U ra3oBy» / Beepoccwuiickas
MpoBepoyHas pabora

Prryaru B TexHuke, OBITY U IPUPOJE.
JlaGoparopHas paboTa
«HccnenoBanue ycioBii paBHOBECHS
pbIyara

Pemrenne 3agau mo reMme «YcCiI0BUsS
pPaBHOBECHSI pbIyara

Koaddunment mosesnoro aecTeus
MexaHnusma. Jlaboparopnas padota
«3mepenune KII/ HakinoHHOM
IJIOCKOCTH

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

MexaHuueckas SHEprusl.
Kunernueckas u moTeHuanbHas
SHEprus

3aKOH COXpaHEHHS] MEXaHUYECKOH
SHEPTHH

YPOK-DKCIIEpUMEHT 110 TEME
"OKCIIepUMEHTAIIBHOE ONPEIETICHUE
W3MEHEHUS KUHETUYEeCKON 1
MOTEHLIMAJIbHON YHEPTUH NIPU
CKaTbIBaHUM TeJja 110 HAKJIOHHOM
IJI0CKOCTH"

Kontponbnas padoTa mo Teme
«PaboTa 1 MOIIHOCTb. DHEPTUSD)

PesepBHeIit ypok. Paborta ¢ TekcTamu

0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [{OK


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

o TeMe "MexaHnyecKkoe IBIKeHue"

BHEIN K. Ta C TEKCTaMU

Pese ok. Pabora ¢ Tekcra

68 o TeMe "Padorta. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12

https://m.edsoo.ru/ff0ad4ee6



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Ne
n/n

10

Tema ypoka

OCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-
KWHETUYECKOW TEOPUH U UX OTIBITHBIC
HOJTBEPKACHUS

Macca u pazmep aTOMOB U MOJIEKYJI
Mopnenu TBEPIOTO, JKUAKOTO U
ra3o00pa3HOro COCTOSIHUI BellecTBa
OObscHeHne CBOMCTB TBEPAOTO,
’KHJIKOTO M Ta3000pa3HOr0 COCTOSHUM
BEILIECTBA HA OCHOBE ITOJIOKCHUH
MOJIEKYJIIPHO-KHHETUIECKOH TEOPUH

Kpucrannuueckue u amopHble Tena

CMmaunBaHue u KanmnJIJIAPHOCTD.
HOBerHOCTHOG HaTAXKCHHUC

TemnnoBoe pacuIMpeHue U cKaTne

Temneparypa. CBs3b TEMIepaTypbl CO
CKOPOCTBIO TETIJIOBOTO JIBUKEHHUSI
JACTHIL

Buytpennss sHeprus. CriocoOsr

U3MEHEHUS BHYTPEHHEN SHEPTUU

Buapl Teronepenaun

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsbI

JlaTa
U3YYeHHS

JJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a5256

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a5800

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a5530

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a5a26

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5c60

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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14
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16

17

18

19

20

21

Ypok-koHpepenmus "IIpakTrueckoe
WCII0JIb30BaHUE TEIIJIOBBIX CBOMCTB
BEIIIECTB U MAaTEPUAJIOB B IEJISIX
sHeprocoOepekeHus"

KonnuecTBO TEIMIOTHL. Y aenpHas
TCIINIOEMKOCTD

ypaBHeHI/IC TEIUIOBOIO OanaHca.
TennooOMeH U TEIIIOBOE PaBHOBECHUE

JlaGopartopnas pabota
"UcciienoBaHue SABICHHS
TEII000MEHA MTPU CMENTMBAHUN
XOJIOJTHOM Y Topsiueit BoAbI"

PacueT xoauuecTBa TEIIOTHI,
HEOOXOIMMOTO /I HarpeBaHus Teja
Y BBIICIISIEMOTO UM TIPH OXJIAKIEHUN

JlaGopaTopnas pabora "OnpezneneHue
yIEIbHOU TEIJIOEMKOCTH BelecTra"
DHeprus TOIMBa. Y AeTbHAs TEIIoTa
CrOpaHus

[InaBnenue u oTBepIeBaHUE
KPUCTATMIECKHX TeIl. Y IebHas
TEeIUI0TA TIaBJICHUS

Jlaboparopnas padota "Onpenencaue
YIENbHOU TEIJIOTHI TUTaBJICHUS Jibaa"
[TapooOpa3zoBanue 1 KOHJIEHCAIIHSL.
Hcnapenue

Kunienne. Y neapHas Temiora

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK
https://m.edsoo.ru/ff0a65c0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6976

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a7088

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aébb0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a71d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [{OK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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napooOpa3oBaHMs U KOHCHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
0T aTMOC(EepHOTO TaBICHUS

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Omnpenenenue
OTHOCUTEILHOM BIAXKHOCTH BO3yXa"

Pemenne 3aaa4 Ha OIpCACIICHUC
BJIAJKHOCTH BO31yXa

[TpuHUIMIIBI paOOTHI TEIIOBBIX
neurateneit. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHMS

KIIJI TenioBoro gAsuraress.
TermuioBbIe ABUTATEIN U 3aIIUTa
OKpY>Karoliei cpeasbl

3aKOH COXpaHEHUs U MIPEBPAICHUS
SHEPIrUU B TEIUIOBBIX MPOLECCAX

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMme "TenaoBsIe IBJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BerecTna"

KonTponbhas pabora no teme
"TennoBsie siBneHus. M3menenue
arperaTHbIX COCTOSIHUM BemiecTna"
Dnekrpuzarus Ten. [[Ba pona
AIEKTPUUECKUX 3aPSI0B
VYpok-uccnenoBanue "IneKTpU3anusl
TeN UHAYKIUEN U IpU
COMPUKOCHOBEHHUH"

https://m.edsoo.ru/ff0a786¢

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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B3aumopeincTeue 3apsyKeHHBIX TEIL.
3axoH Kynona

DJIEKTPUYECKOE TOJIE.
Hanpsi>keHHOCTB 3JIEKTPUUECKOro
nosist. [IpuHnun cynepno3uuuu
BJIEKTPUYECKUX MOJEN

Hocurenu snexTpuueckux 3apsiios.
DnemeHTapHbI 3apsia. CTpoeHue
aToma

[IpoBOAHMKY U TUAJIEKTPUKU. 3aKOH
COXPAHEHHUS MIEKTPUIECKOTO 3apsaja

Pemenue 3agau Ha npuMeHeHUE
CBOMCTB AJIEKTPUYECKHUX 3aPsI0B

DJIEKTPUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. Mictounuku
AIEKTPUUYECKOTO TOKA

JlelicTBUs AIIEKTPUYECKOTIO TOKA

VYpoxk-uccnenoanue "Jleiictere

QJICKTPHUYCCKOI'O IIOJIA HAa IIPOBOAHUKH

U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METaJLIaxX,
KHUJKOCTSAX U ra3zax

DnexTpuyeckas 1enb U €€ COCTaBHbIE
4acTH

Cuna Toka. JlabopatopHas pabora
"U3mepenue u peryJupoBaHue CUIIbI
TOKa"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a9838

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HATIPSIKEHUE.
Bonbr™merp. JlabopaTopHas padora
"N3mepenue u peryirpoBaHue
HanpspkeHus"

COHpOTI/IBJ'IeHI/IC IMPOBOJHUKA.
VYaenpHOE COIIPOTUBJICHHUEC BCIICCTBA

Jlaboparopnast pabota "3aBUCHUMOCTb
ANEKTPUYECKOTO COIPOTUBIICHUS

MIPOBOJHMKA OT €T0 JJIMHBI, TIOIIATIN
MONEPEYHOI0 CeUeHUs1 U MaTepuana"

3aBUCUMOCTD CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma Jj1s ydacTka
enu

JlaGopartopnas pabota
"UccnenoBanue 3aBUCUMOCTH CHITBI
TOKa, UJIyIIEro Yepe3 pe3nucTop, oT
COTIPOTUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3ucrope”

HOCJ’IGJIOB&TGHBHOG " MapaJijICJIbHOC
COCIMHCHU ITPOBOAHUKOB

JlaGopatopnas pabora "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSDKEHUN IIPU
MOCJIeIOBATEILHOM COSTMHEHHH JBYX
pe3uctopon"

JlaGopaTopnas pabora "IIpoBepka
NpaBUJjIa JUI CHIIBI TOKA MPH
napajieIbHOM COCTMHEHUHT
pe3ucTopoB”

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9el14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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51

52

53

54

55

56

57

58

Pewrenue 3anad Ha mpuMeHeHUe
3akoHa OMa 1J1s pa3InyHOro
COEIMHEHUS IPOBOJIHUKOB

PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenua

Jlaboparopnas pabota "Onpenenenne
PpaboThl U MOILIIHOCTHU AJIEKTPUYECKOTO
TOKa"

DneKTpuyYecKre HenH U MOTpeOuTenn
AIEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanue

ITocTossHHBIE MArHUTEL, UX
B3aUMO/JIEVICTBUE

VYpoxk-uccienopanue "M3yuenue
MOJIEU MMOCTOSIHHBIX MAarHUTOB"

MaruutHoe mojie. MarauTHoOE I10J1€
3eMIIH ¥ er0 3HaUeHUe 1 )KU3HU Ha
3emie

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUECKUE 3apsiibl.
3apsKEHHbIE TeJla U UX
B3aumoiercTBus. [locTosTHHBIN
AJIEKTPUYECKUNA TOK"

KonTponbHas padbota no teme
"DeKTpUUeCKUe 3apsbl.
3apsKEHHbIE TeJla U UX
B3aumoiercTBus. [locTosTHHBIN
aneKTpudeckuid Tok" / Beepoccuiickas

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ab3e0

Bbu6moreka [JOK
https://m.edsoo.ru/ff0ab660

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [{OK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0abea8



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

59

60

61

62

63

64

65

poBepoyHas pabora

PeseprubIit ypok. Paborta ¢ Tekcramu
o TeMe "[locTosHHBIN
anekTpuueckuil Tok" / Beepoccuiickas
poBepoyHas paboTa

OmnsIT Dpcrena. MarauTHoe noje
JIEKTPUUYECKOr0 TOka MaruurHoe
10JI€ KaTyIIKHU C TOKOM

[IpuMeHeHne >EKTPOMArHuTOB B
texuuke. JlabopaTopnas pabora
"N3yuenue neicTBUS MarHUTHOTO
I10JIs1 Ha MPOBOJAHUK C TOKOM"

DneKTpOoABUTaTENb [IOCTOSHHOTO
Toka. Mcrions3oBanue
ANIeKTpoJBUTaTeNe B TEXHUUECKUX
YCTpOICTBaX U Ha TPAHCIOPTE.
JlaGoparopnas pabota
"KoncTtpyupoBaHue 1 U3y4eHue
paboThI eKkTpoaBUraTesns"”

Omnbiter @apazes. 3akoH
AJIEKTPOMArHUTHON WHIYKITHH.
[TpaBuio Jlenna

OnexrporenepaTop. Criocoos
MTOJTYYCHHSI DICKTPUIECKON SHEPT UM
DJIEKTPOCTAaHIIUM Ha
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPTUU

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DNEeKTPUUYECKUE u

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



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

MAaTrHUTHBIE sIBJIeHUS"

Kontponbnas paboTa mo teme

66 "DNEeKTpUYEeCKUEe U MarHUTHBIC
SIBIICHUS"

67 PesepBHblit ypok. Pabota ¢ Tekctamu
o Teme "TernoBsie siBiIeHUS"

68 PesepaHslii ypok. Pabota ¢ Tekctamu

o teme "MaruurtHele gBiaeHud"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

Bbub6moreka [JOK
https://m.edsoo.ru/ff0accbhe



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

9 KJIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
° ara ugpossbie
Jlj;n Tema ypoxa Bcero Kontporbnpie  Ipaxrireckie iyqeﬂnﬂ :)lﬁ[()l;I;OBaTeanme
padoThbI padoThI pecypesI
MexaHn4eckoe JBHKEHUE. 1
MartepuanbHas TOUYKa
Cucrtema orcuetra. OTHOCUTEIHLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO JBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE nIpsIMOIIMHEWHOE 1 bubnuorexa [JOK
JIBIKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsAMOIUHENHOE
neuxkenue. CpeHsisi © MTHOBEHHAs 1
CKOpPOCTh
[IpsimonuHEITHOE PAaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocCTh IPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KECHHUSI. 1
I'padux ckopocTu
Jlaboparopnas padota "OnpeneneHue
YCKOpPEHHUS Tena IIpu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JABHKEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TuI0CcKOCTH"
CBoOomnHoe nmagenne tein. OIbITH 1
lanunes
PaBHOMEpHOE BMKEHUE TIO bubmuoreka [IOK

okpyxHOCTH. [leprnon u yactora https://m.edsoo.ru/ff0ael76



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

10

11

12

13

14

15

16

17

18

19

20

21

22

oOparnienus. JIuneiinas u yriaosas
CKOPOCTH

LleHTpOCTpPEMHUTENLHOE YCKOPEHUE

IlepBr1ii 3akoH HproToHa. BekTop
CHIJIBI

Bropoii 3akoH HeroTOHA.
PaBHOpelicTBYIOIIAA crita

Tperuii 3akoH HeroToHa.
Cymneprio3unus cui

Pemenue 3agau Ha npuMeHeHUE
3akoHOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka

Pemenue 3ama4d no teme «Cuna
YIPYTOCTH»

Jlaboparopnas padota «OnpeaeneHue
KECTKOCTHU TIPYKUHBD)

Cuna tpenus

Pemenne 3amay mo reme «Crita
TPEHUSD»

Jlaboparopuas padota "Onpenencaue
Kod((UIIMeHTa TPEHUS CKOJBXKCHUS "
Pemenne 3agau mo Teme "3aKOHBI

Herorona. Cuia ynpyroctu. Cuna
TpeHus"

Cuia TSOKeCTH U 3aKOH BCCMHPHOTO
TATOTCHUA. yCKOpeHI/IC CBO60,I[HOFO

bu6nunoreka [IOK
https://m.edsoo.ru/ff0ae612

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ae72a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae982

bubmuorexa [JOK
https://m.edsoo.ru/ff0aeb6c

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aeca2

but6mmoreka [IOK
https://m.edsoo.ru/ff0aee28

but6mmoreka [IOK
https://m.edsoo.ru/ff0af738

bub6mmoreka [IOK
https://m.edsoo.ru/ff0afa26

bubnunoreka [IOK
https://m.edsoo.ru/ff0af8be

bu6nmoreka [IOK
https://m.edsoo.ru/ffOafb8e

but6mmoreka [JOK
https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
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26

27

28

29

30

31

naacHus

Ypok-koudepenius "JIBuxeHue Ten
BOKPYT I'PaBUTAIIMOHHOTO IIEHTPA
(Conueunas cuctema). ['anaktuku"

Pemrenue 3amay o reme "Cria
TSOKECTH U 3aKOH BCEMHPHOTO
TArOTEHUS"

IIepBas kocMu4ecKas CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBecHe mMaTepuaabHOU TOUKH.
AOGcomoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENA C©
3aKpeIIEHHON OCBIO BPALLCHMSL
MowmeHnT cuinsl. L{eHTp TsKecTH

PaBHOBecHE MaTepuaabHOU TOUKH.
AOGCoMOTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENA C
3aKpeIIEHHON OCBIO BPAILCHMSL
MowmeHnT cunsl. L{eHTp TsKecTH

Pemenue 3amau mo teme "MoMeHT
cuibl. LleHTp TsxecTn"

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO

TeMe "MexaHnuecKoe NBIKEHHUE.
BzaumoneiictBue Ten"
KonTponbHas padota no teme
"MexaHn4ecKoe IBHKEHUE.
Bs3aumonelictBue Ten"

Nmnynbe Tena. Umnynsc cuiibl. 3aKoH

bubnuoreka [JOK
https://m.edsoo.ru/ff0af5f8

bu6nunoreka [IOK
https://m.edsoo.ru/ff0af33c

but6mmoreka [JOK
https://m.edsoo.ru/ff0afe36

but6mmoreka [JOK
https://m.edsoo.ru/ffOb02b4

but6mmoreka [IOK
https://m.edsoo.ru/ff0b0408

bubmmoreka [IOK
https://m.edsoo.ru/ffOb06ec

bubmmoreka [IOK


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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36
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38

39

40

41

42

43

COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEyIIPYyroe B3auMOJCHCTBUE

Pemrenue 3agad mo reMme "3akoH
COXpaHEHHUs umIyJnca'

VYpok-koHpepenius "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

Mexanunueckasi paboTa ¥ MOIIIHOCTb

Pabota cHIIBI TSIKECTH, CHITBI
YIPYTOCTH M CHIIBI TPEHUS

JlaGopatopHnas pabora «OnpezneneHue
paloThI CUIIBI TPEHUS IPU
PaBHOMEPHOM JIBUYKEHUU TeJIa 110
TOPU30HTAILHOM TOBEPXHOCTU»

CBsi3b 2HEPrUH U PadOTHI.
[TorennmanbHas SHEPrUs
Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUHU

3aKOH COXpaHEHUs SHEPTUH B
MeXaHUKe

Jlabopartopnas pabora «M3yuenune
3aKOHa COXPAHEHUS SHEPTUID)
KosnebaTennHoe ABUKEHUE U €T0
XapaKTePUCTHKH

3aryxaromue KoiebaHusl.
Brnyxnennsie koneOanus. Pezonanc

MaremaTuuecKuid U NPy KUHHBINA
MasiTHUKU

https://m.edsoo.ru/ffOb07fa

bubmuorexa [JOK
https://m.edsoo.ru/ffOb096¢c

bubnuoreka [JOK
https://m.edsoo.ru/ffOb0a84

bubnuoreka [IOK
https://m.edsoo.ru/ffOb0db8

bubmmoreka [IOK
https://m.edsoo.ru/ffOb0c32

but6mmoreka [IOK
https://m.edsoo.ru/ffOb12fe

bubmmoreka [IOK
https://m.edsoo.ru/ff0b1858

but6mmoreka [JOK
https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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46

47
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49

50

51

52

53

54

VYpok-uccnenoanue «3aBUCUMOCTh
neproja KoneOaHuii OT KECTKOCTH
MPY>KUHBL ¥ MACCEL IPy3a»

HpeBpameHHe SHECPIUU Ipu
MEXaHUYECKHUX KOJICOaHMIX

Jlaboparopnast pabota «Onpezaenenne
94acTOTHI U TIepUOJIa KOJIeOaHMi
NPY>XKUHHOTO MasTHUKa)

Jlabopartopnas pabora «IIpoBepka
HE3aBUCHMOCTH TIEproJIa KoJeOaHmit
rpy3a, OABEIIEHHOr0 K HUTH, OT
MAacChl Tpy3a»

Mexanunyeckue BoaHbl. CBOMCTBA
MeXaHW4YeCKuxX BOJH. [IpomoapHbIC 1
MOTIEPEYHBIE BOJIHBI
Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPIAOM TEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. PacnipocTpanenue u oTpaxkeHue
3BYyKa

VYpok-uccnenosanue "HabmoneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
Ypok-koH(pepeHus "YIIbTpa3ByK U
MH(Pa3BYK B IPUPOJE U TEXHHUKE"

[ToaroroBka K KOHTPOJILHOM pabOTE MO

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

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

bubnuoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb21fe

but6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

but6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
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59

60

61

62

63

64

TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJIHEL"

Kontponbnas paboTa mo teme
"3akoHbl cOXpaHeHus1. Mexanndyeckue
Kose0aHus U BOJTHBI"

DNeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJTHBI
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudpepennus "[lkana
3JEKTPOMAarHUTHBIX BOJIH.
Hcnonbs3oBaHue 31€KTPOMarHUTHBIX
BOJIH J1JIs1 COTOBOM CBsI3U"

VYpoxk-uccienopanue "M3yuenue
CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
MOMOILBI0 MOOMIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHe
HaCTOThI U JJINHBI BJ'IeKTpOMal"HI/IT HOI>'I
BOJIHEI

DneKTpoMarHuTHas Ipupo/ia CBETa.
CxopocTth cBeta. BonHoBBIE cBOICTBA
cBeTa

Hcrounuku ceera. I[IpsMonuneitHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUS
Connua u JlyHsl

3aKOH OTpa)K€HUsI CBETa. 3epKaia.
Pemrenue 3a1au Ha mpuMeHeHUe
3aKOHa OTPAKEHUs CBETA

[Ipenomnenue cBera. 3akoH

https://m.edsoo.ru/ff0b25f0

bubnuoreka [JOK
https://m.edsoo.ru/ffOb2abe

but6mmoreka [{OK
https://m.edsoo.ru/ffOb2fe6

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6c

bu6nunoreka [JOK
https://m.edsoo.ru/ff0b31d0

but6mmoreka [JOK
https://m.edsoo.ru/ff0b3658

but6mmoreka [IOK
https://m.edsoo.ru/ffOb38c4

but6mmoreka [IOK


https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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74

MMpEIOMJICHUSA CBCTA

[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHne MOTHOTO BHYTPEHHETO
OTpaKCHUS B ONTHYECKUX CBETOBOAAX

Jlaboparopnas padota "UccnenoBanue
3aBHCHMOCTH YTJIa TIPEIIOMIICHUS
CBETOBOI'O JIy4a OT YIJIa MaJeHHs Ha
rpanute "Bo3ayx-crexkio""
Ypok-koudepennus "Mcnonp3oBanue
MIOJIHOTO BHYTPEHHETO OTPAYKEHUS:

CBETOBOJIBI, OIITUKOBOJIOKOHHAS CBA3b"

JInazel. OnTHYecKas cuia JIMH3bI

[TocTpoenue n3o0pakeHuil B JIMH3AX

Jlaboparopnas padota "Onpenenenne
(OKYCHOTO pacCTOSTHUS U ONTHYECKOMN
CHUJIBI COOMpAFOIIEH JTMH3BI"

VYpok-koHpepeHus "OnTudeckue
JIMH30BBIE TPUOOPHI"

I'na3 kak onTuyeckas cucreMa. 3peHue

Ypok-koHpepenius "ledexTs
3penus. Kak coxpanurs 3penue"
Pa3noxxenue 6emoro cBeta B CIIEKT.
OnbiTel HetoTOHA. CriokeHne
CHEKTpaJbHBIX LIBETOB. [{ucnepcus
cBeTa

https://m.edsoo.ru/ffOb3aea

bubmuorexa [JOK
https://m.edsoo.ru/ffOb3c5c¢c

bubnuoreka [JOK
https://m.edsoo.ru/ffOb3f2c

bubnuoreka [JOK
https://m.edsoo.ru/ffOb444a

bub6mmoreka [IOK
https://m.edsoo.ru/ff0b4206

bubnunoreka [JOK
https://m.edsoo.ru/ffOcOa7e

bu6nunorexa [JOK
https://m.edsoo.ru/ff0b4684

but6mmoreka [IOK
https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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JlaGopaTopnas pabdora "OnbITh IO
pas3oKeHuIo O6eJI0ro CBeTa B CIEKTP U
BOCTIPHSTHIO [[BETA MTPEIMETOB TIPU MX
HaOJII0JICHUH Yepe3 [IBETOBBIC
¢bunbTphI"

VYpok-nipaktukyM "BoaHoBbIE
CBOMCTBA CBETA: IUCIIEPCHS,
unTepdepenus u quppaxuus'”
OmnbiThl Pesepdopaa u miianerapHas
MOJIENb aTOMa

[Toctynater bopa. Moaens atoma bopa
Hcnyckanue 1 MOTJIoLEHUE CBETA
atomoM. KBauTsl. JInuneiyaTele
CHEKTpPbI

VYpoxk-npaktukym "Habmronenue
CIIEKTPOB UCITyCKaHUS"

PagnoakTUBHOCTE U €€ BUIBI

Crtpoenue atoMHoro siipa. Hykinonnas
MOJIeTh

PannoakTuBHBIE TpEBpaIeHUSI.
M3oTtonsl

Pemenue 3ama4d mo teme:
"PannoakTuBHBIE peBpaleHus"
[Tepuon momypacnaaa
VYpok-koHpepeHuus "PaguoakTuBHbIE
W3IIy4eHUS B IPUPOJIE, MEAUIIMHE,
TeXHHuKe"

bubmuorexa [JOK
https://m.edsoo.ru/ffOcOe2a

but6mmoreka [{OK
https://m.edsoo.ru/ff0c12a8

bubnuoreka [IOK
https://m.edsoo.ru/ff0cl144c

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1550

but6mmoreka [JOK
https://m.edsoo.ru/ff0c1672

but6mmoreka [IOK
https://m.edsoo.ru/ffOcl8ac

bubmmoreka [IOK
https://m.edsoo.ru/ff0clal4

but6mmoreka [JOK
https://m.edsoo.ru/ffOclb4a

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



https://m.edsoo.ru/ff0c0e2a
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3HepFI/IH CBA3U ATOMHBIX ACP. CBs3b
MacCChbl U SHCPIr'uu

Pemenue 3amau mo reme "Snepueie
peakuun"
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KBanToBsie siBeHUs"
[ToBTOpenue, o6o0IIEHNE.
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pacyYeTHBIX U KaYE€CTBEHHBIX 3a7a4 110
teme "KIIJ] TennoBeIX aBurareici'”

[ToBTOpenue, o6o0menue. Pemenne
pacyeTHbHIX U KaUECTBEHHBIX 3a/1a4 110
teMe "KII/[ anexTpoycraHOBOK"

[ToBTOpeHue, 06001IEeHNE.
JlabopaTopHbie pabOTHI 1O KypCy
"CBeroBbl€ sBICHUA"

[ToBTOpenue, 06o6menue. Padora ¢
TEeKCTaMU 1o TeMe "3aKOoHbI
COXPAaHEHHUS B MEXaHHKe"

[ToBTropenue, o6o0menue. Padora ¢
Tekcramu 1o teMe "Konebanus u
BOJTHBI"

IToBTropenue, o6o0menue. Pabora ¢
TekcTaMH 110 TeMe "CBeTOBBIE
sBJIeHHS"

[ToBTOpenue, 0600meHne. Pabora ¢
TekcTtamMH 1o TeMe "KBanToBas u
sanepHas pusuka'

OBUIEE KOJIMYECTBO YACOB I10
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ITPOBEPAEMBIE IIPEIMETHBIE PE3YJBbBTATBI OCBOEHUSA
OCHOBHOM OFPA30OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOTI'O
OBILIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

11 HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

12 pasiinydaTth ABJICHUA II0 OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (bl/ISI/I‘-ICCKOC SABJICHUC

pacro3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
13 OKpYy arolleM MUpe, B TOM 4ucie (U3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TIEPEBOJUTH MPAKTHUECKYIO 3a7auy B yueOHYIO, BBIICIISATH

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKN) (PUBNUECKUX SABIICHUIN

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (DHU3HYECKUE SIBICHUS,
ucnoib3ysd (u3nyeckue BETUYMHBI, IPU OINUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUH CMBICH HCIOJB3yEMbIX BEIHYUH, WX
14 0003HaYEHHS U €IUHUIIBI (PU3NYECKUX BEITMYUH, HAXOJUTH (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO  (DM3MUECKYIO BEIUYMHY C JPyTUMH
BEJIMYMHAMHU,  CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHMOCTEH

(hbUBUYECKUX BETMYUH

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3HUYECKUE SIBJICHHUS U TPOIECCHI,
L5 WCMOJIb3YySl W3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaThb CJIOBECHYIO
(bopMyTHMpPOBKY 3aKOHa MW  3alHMCHIBATh €T0 MaTeMaTUYeCcKoe

BBIPpAXXCHUC

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM
Yyhclie M B KOHTEKCTE CHUTyallMd MpPaKTHUKO-OPUEHTUPOBAHHOTO
16 XapakTepa: BbIIBJIATh NPUYMHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTh
' oObsicHeHWe u3 1 — 2 JIOTMYEeCKHX ImaroB ¢ omopod Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PM3NYECKUX ABICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7 pemath pacuéTHble 3aAaud B 1 — 2 AecTBUsI, UCHOIB3YS 3aKOHBI U



1.8

1.9

1.10

1.11

1.12

1.13

1.14

(dopMyIbl, CBA3bIBaOIIME (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
yCIIOBUSL 33Jlaud  3alUChIBaTh KPaTKOE YCIOBUE, MOJCTaBIATh
¢u3nyeckue BeIUYUHBI B (POPMYJIBI U TPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHbIE JaHHbIE, HEOOXOAUMBIE JJISl PELIEHUs 3ajad, OLIEHUBAThH

PCATUCTUIHOCTD HOJ'Iy‘IGHHOfI (I)H3PI“I€CKOIZ BCIINYHHBI

pacno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh HPHU MOMOLIA
(¢u3NYeCKUX METOJ0B, B ONHCAHWU HCCIECJOBAHUS  BBIICIATH
npoBepsieMoe  MpEeANnoiokeHue  (TUHmoTesy),  pa3iuyarb |
WHTEPIPETHUPOBATh TOJYYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XOJ¢€ oIlbITa, A€JIaTh BBEIBOJBLI I10 €I'0 pE3yJibTaTaM

NPOBOJUTH OMBITBI 0 HAOMIOACHUIO (DU3MUYCCKUX SIBICHUH WU
(u3nueckux  CBOWCTB  Tel:  (QOpPMYIUpOBaThH  IMPOBEPSEMBIC
NPEANONIOKEHUs,, CcOOMpaTh  YCTAaHOBKY M3  IPEIIOKEHHOTO

000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (JOPMYIUPOBATH BHIBOIBI

BBINOJIHATh NPSMBIE U3MEPEHHS C HCIIOJIB30BAHMEM aHAJIOIOBBIX H
uu(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUA NPUOOPOB C y4ETOM

3aJJaHHOI a0COIIOTHOM MOTPEUIHOCTH U3MEPEHUI

IPOBOJUTH  MCCJIENOBAHWE  3aBUCUMOCTH  OJHOH  (PU3HYECKOH
BEJIMYUHBl OT JPYroil C UCIOJIB30BAHUEM MPAMBIX HW3MEPECHMI,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YEOHOI'O MCCIEIOBAaHHUSA, COOMpPAThH
YCTAHOBKY M BBINOJIHATh U3MEPEHHUSI, CIEeAys NPEII0KEHHOMY IUIaHY,
(uKCUpoBaTh Ppe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UUYECKUX
BEJIMYMH B BUJE MPEUIOKEHHBIX TaOIUIl U TPapUKOB, A€TIaTh BIBOIbI

10 pe3yJibTaTaM UCCIICAOBAHUA

INPOBOJUTh KOCBEHHBIE H3MEPEHHs (PU3MUYECKUX BEIMUYUH, CIEeays
IPEJI0KEHHON MHCTPYKIUU: TPU BBIOJIHEHUN U3MEPEHUI coOuparth
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYEHHE HCKOMOMU

BCJINYHHBI

coOmonaTh TpaBUia TEXHUKUM Oe3omacHOCTH Tpu  pabore C

1abopaTOpHBIM 000PYTI0BaHUEM

yKa3blBaTh MPHUHIMIBI  JACHCTBUS TOpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepHU30BaTh IPUHIUIIBI JIEUCTBHUS HM3YYEHHBIX
MPUOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOINBI0 WX OIHMCAHWS,
WCTIONB3Yysl 3HaHUS O CBOMCTBaX (DM3MUYECKUX  SIBICHUH U

HEO0OXOaUMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH



1.15

1.16

1.17

1.18

1.19

8 KVIACC

Kox
NpoBepsieMoro
pe3yJibTara

11
1.2

OPUBOJIUTH TpHUMEpbl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCTIOIh30BAHUS (DU3UUYECKUX 3HAHUI B MOBCETHEBHOMN
KHU3HM Ui oOecriedeHusi O€30MacHOCTH MpU  OOpallleHuH ¢
pruOOpaMy U TEXHUYECKUMU YCTPOICTBAMH, COXPaHEHUS 310pOBbs U

CO6J'IIO,Z[CHI/I$I HOPM 5KOJIOTUYCCKOI'O ITOBEACHUS B OKPY)KaIOHleﬁ cpeae

OCYUIECTBIISATh OTOOP MCTOYHUKOB MHpOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCA 3HAHUW M MyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH(POpMAIUIO, KOTOpasi SBISETCS NPOTHBOPEYMBON HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

UCII0JIb30BATh npu BBIIIOJIHEHUH y4eOHBIX 3a1aHUI
HAYYHOIOIYJISIPHYIO ~ JIUTEepatypy  (usmueckoro  cojep:kaHus,
CIIpaBOYHbIE MaTepHaslbl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaMi KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus HHPOPMALUU

U3 OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHbIE KPATKHE NMHMCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpManun (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIE MyOJUYHO JeNaTh KpaTKUe COOOIIEHHUs O
pe3yibTatax MPOEKTOB WM Y4YeOHBIX HCCIEOBaHUM, NPU 3HTOM
rPAMOTHO HCIIOJIB30BaTh W3YYCHHBIM ITOHATUHHBIM anmapar Kypca

(I)I/I3I/IKI/I, COMMPOBOKAATH BBICTYIIJICHUC HpC3CHTaHHCﬁ

IIpH BBIITOJIHCHHUU y‘-ICGHBIX IMPOCKTOB U I/ICCHGI[OBaHI/Iﬁ pacupeacisAaTb
0053aHHOCTH B Tpynrme€ B COOTBETCTBUH C ITOCTABJIICHHBIMUA 3a/ladyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa I(CﬁCTBHfI, aICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIad B JCATCIBHOCTHL TI'PYIIIIbI, BBICTPAWBATH
KOMMYHHKATHUBHOC B3aHMOHCﬁCTBHe, YUUThIBaA MHCHUC

OKPY>KaOIIHNX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

HCIIOJB30BAaTh IIOHATHUA

pas3iinyaTth ABJICHUA I10 OIMMHMCAHUIO HX XapPAaKTCPHBIX CBOWMCTB U Ha



1.3

14

1.5

1.6

1.7

1.8

1.9

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/I?»I/I‘ICCKOC SIBJICHHUC

pacmo3HaBaTh MpPOSBIECHUE M3YUYEHHBIX (U3MUECKUX SBICHUNA B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHS B MPHPOJIE,
MIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIICISAThH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBICHUIN

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (DU3MYECKUE SIBICHUS,
UCNONb3ys (U3NYECKHE BEJIMYUHBI, IPH ONUCAHUU IPABUIIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICA  HCHOJB3YyEMbIX  BEJIWYHH,
0003HaYeHMS U €IUHULIBI (PU3NYECKUX BEIMUYUH, HAXOJUTH (POPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYI0  (PU3MYECKYI0O BENMYMHY C JAPYTUMH
BEJIMYMHAMHU,  CTPOMTh  TIpaUKd  H3Y4YEHHBIX  3aBHCHMOCTEH

(bU3HUECKUX BEIIMYUH

XapaKTCPU30BaATh CBOMCTBaA TCII, (I)I/I3I/ILICCKI/IC SABJICHHUA W IPOLICCCHI,
HUCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIpU J3TOM [OaBaTb CJIOBECHYIO
(I)OpMy.TII/IpOBKy 3aKOHa MW  3alMChIBaThb €ro  MaTreéMaTU4dCCKOC

BBIPAKECHHE

OOBACHATH (PU3MUYECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 1
— 2 JOrMYecKuX LIaroB ¢ Mmomompio 1 — 2 u3yueHHBIX CBOICTBa

(u3nyecKux sIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

pematb pacyéTHble 3a7auu B 2 — 3 JEMCTBHSI, UCHOJIB3YS 3aKOHBI U
(bopMyIbl, CBA3bIBaONIME (PU3NUYECKHE BEIMUUHBI: HA OCHOBE aHAIM3a
YCIOBUS 3a/1a4y 3alIMChIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX U1 peLIeHHus 3aJauyd, BbIOMpaTh 3aKOHBI U  (OPMYJIHI,
HeoOXoauMble Ui €€ pelleHus, IPOBOAUTHh pacdy€Tbl U CPAaBHUBATH
NOJY4YeHHOE 3HaueHue (U3NYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHbIMHA

pacno3HaBaTh NpPOOJEMBI, KOTOPbIE MOYKHO PEIIUTh IPHU IMOMOLIA
(u3NYEeCKUX METO/I0B, UCIOJIb3YsI OMMCAHUE UCCIIEJOBAHNUS, BBIACIATD
IPOBEPSIEMOE IPENIOJIOKEHNE, OLIEHWBATh MPABWIBHOCTH IOpsIKa
IIPOBEJCHUS MCCIEA0BaHNUS, 1€]aTh BBIBOBI

MPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUYECKUX SBICHUN WU
¢u3nyeckux  CBOMCTB  Tel:  (OpPMYyJIHMpOBaTh  NPOBEpsieMbIe

MPENNOJIOKEHNUsI, CcOOMpaTh  YCTaHOBKY U3  IPEIJIOKEHHOTO



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

O60py,HOBaHI/I$I, OIMIKCBIBATHh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBIIIOJIHATH IPSAMBIE HM3MEPEHUS C HCIOIb30BAHUEM aHAJOTOBBIX
npuOOPOB U AATYMKOB (PU3MUYECKUX BEIUYHH, CPABHUBATH PE3YJILTAThI

M3MEPEHUH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOJUTH  HCCIEAOBAaHWUE  3aBUCHMOCTH  OJHOW  (DU3HUYECKOM
BCIIMYHUHBI OT IIpyI‘Oﬁ C HCIIOJIB30BaHUCM HpSIMBIX H3MepeHI/II>'II
IUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY W BBINOJHATH
W3MEpEHUs, CIIeAys TMPEeNIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHUMOCTH B BHUC TaOIUIl U TpadHKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHUA

NPOBOJUTh  KOCBEHHbIE  M3MEpeHHs  (U3NYECKUX  BEJIMYUH:
IUIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEeMJIOKCHHOW HHCTPYKLUMH, M BBIYUCIATH 3HAYCHUE

BCJIMYNHBI

coOnrofaTh IMpaBWia TEXHMKM Oe3omacHOCTH 1npu paboTe ¢

1a0opaTOpHBIM 000pyI0BaHUEM

XapakTepu30oBaTh HPUHIUIMbBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIMCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBJICHUA U HEOOXOJUMbIE

(u3nyeckre 3aKOHOMEPHOCTH

paCHO3HaBaTB HpOCTI)Ie TEXHUYCCKHUC yCTpOfICTBa 148 I/IBMepI/ITeJII)HI)IC
pUOOPHI IO CXeMaM M CXEMaTHYHBIM PUCYHKAM, COCTABIISITH CXEMBI
3JICKTpI/I‘I€CKI/IX HCHCﬁ C TIIocCIeHJOoBAaTCIIbHBIM U HapaJIJIeJH)HI)IM
COCIMHCHUEM  DJIEMEHTOB, pa3uyas YCJIOBHbIE  O00O3HAYCHUS
3JIEMEHTOB IEKTPUUYECKUX LEMen

NPUBOJIUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHMEpax)
MPAKTUYECKOTO MUCIOJIb30BaHUS (PU3MUECKUX 3HAHUH B ITOBCEIHEBHOM
KU3HU i oOecriedeHHss O€30MacHOCTH MpH  OOpamieHuu ¢
npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHSI 3I0POBbS U
cOOJTI0IEHHSI HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIeH cpefie
OCYIIECTBIISATh MOUCK HHPOPMAIH (HU3HUECKOTO COACPKAHUSI B CETH
HNHTepHeT, Ha OCHOBE HMMEIOIIMXCA 3HAHMM W NYTEM CpPaBHEHMS
JOTIOTHUTEBHBIX HMCTOYHUKOB BBIACIATH HWHGOpPMAIMIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEIOCTOBEPHOM

HCIIOJIb30BaTh IIPpU  BBINNOJHCHUU y‘—Ie6HBIX BallaHI/Iﬁ HAay4HO-
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1.20

9 KUIIACC

Kon
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11

1.2

13

1.4

HOMYJISIPHYIO JINTEPaTypy (U3NYECKOrO COJepiKaHUs, CIpPaBOYHbIE
Marepuanbl, pecypcsl ceTtu MHTepHeT; Binaaerb npuémMamu
KOHCIIEKTUPOBAHMsI TeKCTa, MpeoOpa3oBaHusl WHGOpPMALUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHMS,
000011ass WHGOPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB (PU3UYECKOTO
CONIEp)KaHUs, B TOM 4YHCIIe MyOJIMYHO WPEICTABISITh PE3yJIbTAThI
MPOCKTHOW MJIM HCCIIEIOBATEIbCKOM JEATEIBHOCTH, IPH ITOM
rpaMOTHO HCIIOJIb30BaTh M3YYEHHBI MOHATUWHBIA amnmapar Kypca

(hu3HKH, COPOBOXKIAThH BHICTYIICHUE TPE3eHTallUeH

IPU BBIOJHEHUH Y4€OHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB pacHpeAesaTh 0OSI3aHHOCTH B TPYIIIIE B COOTBETCTBHU C
NOCTaBJICHHBIMM  3a/Jla4aMM, CJIEAWTh 3a BBINOJIHEHUEM IUIAHA
JEUCTBUA U  KOPPEKTUPOBATh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JCATEIbHOCTb TIpPYMNbl, BBICTPAUBATH
KOMMYHHUKAaTUBHOE  B3aUMOJECHCTBHE,  MPOSABISS  T'OTOBHOCTh

paspematb KOHGIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pas3iiniaTth ABJICHUA IO OHNHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I'—IeCKOC SIBJICHUE

pacno3HaBaTh MpPOSBIEHUE W3YUYEHHBIX (U3MUECKUX SBICHUNA B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3NUECKUE SBICHHUS B MPHUPOJIE,
IPY 3TOM TEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B y4eOHYIO, BBIACTATH

CYILIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUINUECKUX SIBICHUN

ONHUCHIBaTh H3yYEHHBIC CBOWCTBA Tl W (DU3UYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHe BEIMYUHBI, TPH OMUCAHWU TPABUIIBHO
TPakTOBaThb  (DU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YEeHMSI U €UHUIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (POPMYJIBI,

CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYyTUMHU



1.5

1.6

1.7

1.8

1.9

1.10

1.11

BCINYHMHaAMHU, CTPOUTH Fpa(1)I/IKI/I HN3YYCHHBIX 3aBHUCHUMOCTEMN

(hU3HYECKUX BEIIMYUH

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKUE SIBICHUS M MPOLECCHI,
WCIOJIb3Yysl W3Yy4YCHHBIC 3aKOHBI, IIPH OTOM JaBaThb CIIOBECHYIO
(OpMYIHpPOBKY 3aKOHa W 3alMChIBaTh €ro MaTeMaTH4ecKoe

BbIPAXKCHUC

OOBSACHATH (YU3UUECKHE MPOIECCH M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalli IMPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISBJIATH IPUYMHHO-CIICICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYecKHX LIaroB ¢ MOMOIIBI0 2 — 3 W3yuYeHHBIX CBOICTBa

(1)H3PILI€CKI/IX HBHCHHﬁ, (bI/I3I/I‘IeCKI/IX 3aKOHA UJIK 3aKOHOMEPHOCTHU

pemaTh pacu€THble 3a7adu (OmUparommecs Ha cucremMy w3 2 — 3
YPaBHEHMIi), HCHOJB3YsT 3aKOHBl U  (OPMYJIbI, CBS3BIBAIOIUE
¢Gu3nyeckue BEIMUYUHBI: HA OCHOBE aHAlIM3a YCJIOBUS 3a7auu
3alMChIBaTh KPAaTKOE yCIIOBUE, BBIABIATH HEAOCTAIOLIME  WIIU
n30bITOYHBIE JJaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMbIE
JUISL PELEHUs, NMPOBOAUTH PACUETBl M OLEHUBATh PEAIUCTUYHOCTH

MIOJIy4€HHOT0 3HAa4eHUs (PU3NUECKON BETUUNHBI

pacro3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh MpU HOMOIIU
(U3MYECKUX METOJIOB, UCIIONb3Ysl ONMUCAHUE HCCIIEIOBAHUS, BBIACIAThH
MIPOBEPSEMOE TPEIANOJIOKEHUE, OLICHWBATh NPABUIBHOCTh TMOPSIKA
NIPOBEICHUS UCCIICOBAHUSA, JEJIaTh BBIBOABI, HHTEPIPETUPOBATH

pe3yJIbTaThl HAOIIOICHHI 1 OTTBITOB

OPOBOJUTH OMNBITBI 10 HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WU
(U3MUECKUX CBOWCTB TENI: CAMOCTOSATENIFHO COOMpPATh yCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHUS, OMHMCHIBATH XOJ OMbITA U €ro

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

NPOBOJIUTH TPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HW3MEPEHUH,
oTpenieNisisi cpelHee 3HaueHHe H3MepseMOl BeMMYMHBI ((POKyCcHOE
paccTostHue coOuparomeil JUH3bI), 00O0CHOBBIBaTH BBIOOp cIriocoba

U3MepeHust (M3MEPUTEIHHOTO Mprudopa)

NPOBOJUTH HCCJIECIOBAHUE 3aBHCUMOCTEH (DM3NYECKHX BEIHYUH C
WCIIOJIb30BAaHHUEM MPSAMBIX M3MEPEHHUH: IIAaHUPOBATh HCCIIEIO0BaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3yJIbTaThl

HOJ'Iy’-IeHHOI\/'I 3aBUCHUMOCTH (1)H3I/I‘-ICCKI/IX BCJINYHNH B BUJIC Ta6J'II/IHI/I



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

rpa(l)I/IKOB, ACJIaTh BBIBOJABI IO PE3YJIbTaTaAM UCCIICAOBAHUA

MPOBOAUTh  KOCBEHHbIE  U3MEpPEHHs]  (U3NYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUsI, COOMPaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBINOJHATh M3MEPEHHUs, Cleays NPEJIOKEHHOM HWHCTPYKIHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATh I1OJyYEHHBIE

Pe3yNbTaThl ¢ YYETOM 3a/1aHHOM MOTPEIIHOCTH U3MEPEHUN

CO6J'IIO,Z[&TI) ImpaBujia TEXHUKH 0e30macHOCTH Ipu pa60Te C

1a0opaTOpHBIM 000pYI0OBaHUEM

pas3inyaTh OCHOBHBIE MPHU3HAKM W3YYEHHBIX (DU3MUYECKUX MoJeneil:
MaTepuajibHas TOuKa, abCONIOTHO TBEPAOE TEJIO0, TOUEUHBIH UCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HyKJIOHHas

MOJCJIb aTOMHOI'O gapa

XapaKTepu30BaTh MPUHLUIBI JOEHCTBUS HM3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHUA O CBOMcTBaX (U3MUECKUX SBICHUM U HEOOXOAUMBbIE

(I)I/I3I/ILIGCKI/IC 3aKOHOMCPHOCTH

HCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKM H3YUYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIIBHBIX pruOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUH Y4eOHO-IIPAKTUYECKHX
3a/1a4, ONTUYECKHUE CXEMBI Ul TOCTPOCHUS U300paKeHUH B TIOCKOM
3epKaie ¥ cobuparomeit JuH3e

NPUBOIUTH TpHUMEpbl (HAXOAUTh MHGOPMALMIO O MpHUMEpax)
NPaKTUYECKOTO MCTOIB30BaHUS (PU3NIECKUX 3HAHUI B MOBCETHEBHOMN
KHU3HM Ui o0ecriedeHuss O€30lacHOCTH TpU  OOpallleHHuH ¢
npudopaMu U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOT'HYCCKOI'0 ITIOBCACHUSA B OKPY)KaIOHleﬁ cpeac

OCYUIECTBIISATH MOUCK HHPOPMAINH (HU3HMUECKOTO COACPKAHUS B CETU
WNuTepHer, camMoCTOSTENIEHO (GOPMYJIUPYS TOUCKOBBIA  3ampoc,
HaxOJUTh IYTH  ONPEACNICHHS  JOCTOBEPHOCTH  MOJy4YEHHOU
uHPOpPMAIMM Ha OCHOBE HWMEIONIMXCS 3HAHWA W JIOMOJHUTEITHHBIX

HCTOYHHKOB

WCIIOJIb30BaTh IPHU  BBHIMNOJHEHMHM Y4YEOHBIX 3aJaHUl  Hay4dHO-
MOMYJIAPHYIO JIUTEPATypy (PU3UYECKOTO COJepKaHUs, CIPaBOYHBIE
Marepuanbl, pecypchl ceTu MHTepHeT; BiaaeTb npuéMamu

KOHCIICKTUPOBAaHUA TCKCTA, npeo6pa30BaHI/1;1 I/IH(I)OpMaL[I/II/I U3 OJHOI



1.20

1.21

3HAKOBOW CHUCTEMBI B APYTYIO

CO371aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOLICHUS Ha
OCHOBe HWH(pOpPMAlUM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
COepKaHMs, MyOJIMYHO TPEACTABIATh PE3YJIbTaThl MPOEKTHOM WIIN
UCCIICZIOBATENILCKOM  JEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
MICTIONIb30BATh M3Y4YEHHBIM MOHATHIHBIN ammapaT U3y4aeMoro pasjena
(GU3MKM U COMPOBOXKJIATh BBHICTYIUICHHE MPE3CHTALUECH C Y4ETOM

0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

IPU BBINOJHEHUH Y4Y€OHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB pacHpeAesaTh 0OSI3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
NOCTaBJICHHBIMM  3a/Jla4aMM, CJIEJAWTh 3a BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBATh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JCITENBHOCTb TIPYMIMbl, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBHE,  MPOSABISS  T'OTOBHOCTh

paspematb KOHGIUKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHWM OKPYXAIOIIEI'O MHUPA

®duzuka — HaykKa O HIpHUPOAC. SIBneHust IpupoabI.
dOu3nueckue SAIBJICHUS: MEXaHHYCCKHC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBEIC

Ouznueckue BenuyuHbL.  M3Mepenuwe  Qumueckux
BennunH.  Dusmueckue  npubopel.  [lorpemHocTsh

U3MepeHuil. MexxayHapoHas CUCTeMa eIUHUIT

ECTCCTBGHHOHayLIHHﬁ METOJ IIO3HaHHA: Ha6J'IIO,Z[CHI/IC,
MMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABUIKCHUC THIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTE3, 00BsACHEHHE

HAOJIIOJAEMOTO SABJICHUS
Onucanue GU3MYECKUX SBJICHUHN C TOMOIIBIO MOJICIICH

[TpakTuyeckue paboTHI:

#H##Par###l3mepenne pacCTOSHHM.
#HH#Par##H#13mepenrie 00bEMa KUAKOCTH U TBEPIOTO
Tena.

###Par###Onpenenenue pa3MepoB MallbIX Tell.
#H##Par###lI3mepenne  TemmepaTypbl TpU  TTOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTHUKA TCMIICPATYPhL

ITEPBOHAYAJIBHBIE CBEJIEHNM A O CTPOEHNU BEIIIECTBA

7 KIIACC
Kox Kon

pa3iena JIEMEHTA
1.1
1.2
1.3

1
1.4
15
2.1

2
2.2
2.3

#H##Par###CTtpoeHre BelecTBa: aTOMbl B MOJICKYJIBI, UX
pasMepsl.  OMBITBI,  JIOKa3bIBAIOIIME  JUCKPETHOE
CTPOCHUE BEIECTBA

#H##Par###]piokeHne  4YacTUIl  BEIIECTBa. CBs3b
CKOPOCTH  JIBIDKGHUST YacTHIl C  TEMIIEpaTypOM.
bpoyHoBckoe nBmxkenue, tuddysus

B3aumoieficTBIE YaCTHI BEIIECTBA: IPUTHKECHUE H

OTTAJIKMBAHHC



2.4

2.5

2.6

#H##Par#t# ArperaTHple COCTOSHUSI BEIIECTBA: CTPOCHUE
ra3oB, JKUJKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEIN.
B3auMocBs3p Mexy CBOWCTBaAMM BEILECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX M WX aTOMHO-MOJIEKYJISPHBIM

CTPOCHUCM
OcobenHoct arperaTHbix COCTOSTHUM BOJBI

[TpakTuueckue paboThI:

#H#Par####01enka quaMeTrpa aToMa METOJOM PSIoB (C
HCIoNb30BaHueM (portorpaduii).

#HHPar#H##OnbITBl 1O HAONIONEHUIO  TETUIOBOTO
pacivpeHusi ra3oB.

H#HAHPar###OnpITBl M0 OOHAPY)KEHUIO JICHCTBUS CHJI

MOJICKYJISIPHOI'O ITPUTAXKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
HEPaBHOMEPHOE JIBUIKEHHE

H#H#HPar###CropocTs. Cpennsia CKOpOCTb npu
HEPaBHOMEPHOM JBIDKEHHUU. Pacdyér myTh W BpeMeHHU
JIBYKCHUS

SBnenne uHepuMM. 3aKOH WHEpUUH. B3aumoneiicTBue
TeN Kak MpPUYMHA U3MEHEHHUS CKOPOCTH JBUXKEHUS TeEl.
Macca kak Mepa HHEPTHOCTH TeJa

#H#Par### notHocTe BemecTsa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA
Cuna Kak XapakTepUCTHKA B3aUMOIEUCTBUS Tel

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MTOMOIIBIO THHAMOMETPA

H#H#HPar##SIBnenne TAroTeHUs M cuia TsokectH. Cuna
TSKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocTthb
Cuna tpeHus. TpeHHE CKONBKEHHS M TPEHHE ITOKOSI.
Tpenue B Ipupoae U TEXHUKE

#H##Par###Cnoxenrue Ccuil, HaMpaBJIEHHBIX 10 OJHOU

npsiMoil. PaBHOIeHCTBYOIIIAs CUIT

[TpakTueckue paboOTHI:



3.11

3.12

OnpeneneHne CKOPOCTH  PABHOMEPHOTO  JABUKEHUS
(wapuka B KUAKOCTH, MOJEIHU  DIIEKTPUUYECKOTO
aBTomMoOMNIss u Tak panee). OmpeneneHue cpenHen
CKOPOCTH CKOJBKEHHS Opycka WIM IIapuka IIo
HaKJIIOHHON  1iockocTH. OmnpeneneHue  MIOTHOCTH
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh PACTSDKEeHUs (AedopMaruu) MmpyKUHbBI OT
IPWIOKEHHON  cuibl.  ONBITBI, JEMOHCTPUPYIOLINE
3aBUCUMOCTD CUJIbl TPEHUsI CKOJIBKEHUS OT Beca Tella U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

@usuyeckue SBICHUS B IIPUPOJE: NIPUMEPHI JIBHKEHUS C
pasINYHBIMHA CKOPOCTSIMHU B JKUBOW U HEKUBOW IIPUPOAE,

JICCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

TexHuuecKkre yCTpOMCTBA: JMHAMOMETP, IMOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Hasnenne TBEpAoro tena. CrnocoObl yMEHBIIEHUS U

YBCIIMUCHUA OaBJICHUSA

JlaBnenue raza. 3aBUCMMOCTbD JIaBJICHUS Ta3a OT 00bEMa,

TeMIepaTypbl

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJI1aMH, XHUAKOCTIAMHU H

razamu. 3akoH Ilackas. IITHeBMaTHUeCKUE MAIITUHEI

3aBUCUMOCTb  JIaBJICHUSI KUJAKOCTH OT  TJIyOUHBI.
IMuapoctaTudeckuii mapagoke. CooOmaromuecs CoCyIbl.

FI/II[paBJII/ILICCKI/Ie MEXaHU3MBbI

AtMmocdepa 3emnn u atmochepHoe naBieHue. [IpudauHb
CYIIECTBOBAHUS BO3AYIITHOW oOomoukn 3emin. OmnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABIICHUS OT

BBICOTEI HAZl YPOBHEM MOPA

Nsmepenne armocdeproro nabnenus. I[Ipubopsr mis
U3MepeHus aTMOC(HEPHOTO AaBJICHUS

JlelicTBUE KUIAKOCTHM M Tra3a Ha MOIPYKEHHOE B HHX
Teno. BrwiTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena

[InaBanue ten. Bo3ayxormnnaBanue



4.9

4.10

411

[TpakTryeckue paboTHI:

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa TOTrpyKEHHONH B JKUIKOCTH 4YacTH TeJja.
Omnpenenenre BBITAIKUBAIOLIEH CUIIBI, JEHCTBYIONIEH Ha
TENO,  TOrpykE€HHOE€ B JKMIKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHUJIbI, JEHCTBYIOLIECH
Ha TEJIO B OJKUAKOCTH, OT Macchl Tena. OIbIThI,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  BBITAJIKMBAIOLIEH
CHUJIBI, JIEHCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPY>KEHHOU B JKUJKOCTh YAaCTH TeJla U OT INIOTHOCTH
xunkoctu.  KoHcTpywpoBanue — apeomerpa  WIH
KOHCTPYMPOBAaHHME  JIOAKM M  OIpefclieHue €€

rpy30M01bEMHOCTH

®uznueckue  SABIEHUA B NPUPOAE: BIIASIHUE
aTMoc(hepHOTro MaBJICHHS HA KUBOW OpPraHU3M, TUIABAHUE

pBIO

TexHuyeckue YCTpPOHCTBA: COOOILIAIOUINECS COCY/IbI,
YCTPOMCTBO BOJAOINPOBOJA, THAPABIWYECKUM TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTDB, SHEPT U A

5.1
5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

Mexanuyeckasi paborta
MexaHuyeckas MOIIHOCTb

HpOCTBIe MCXaHU3MBI: pbryiar, 6HOK, HaKJIOHHAas1

10ckocTh. [IpaBuio paBHOBecHs pblyara
[IpumeHneHue paBuiia paBHOBECHS pblyara K 0JI0Ky

«3o010T0€  TpaBwio»  MexaHukH.  KoadduuueHt
MOJIE3HOTO nercTBus MEXaHHU3MOB. [Ipocteie

MCXAaHU3MEI B 6BITy N TCXHUKC
IloTenunanbHast OHCPIuM TCjia, HOAHATOTO HAJl 3emnéit
Kunetnueckas OHEpPTHUA

ITonxnas MexaHWYecKas OHCPIus. 3aKOH HM3MEHEHUS H

COXpaHCHUA MEXaHUUYEeCKOMH SHEPTrUn

[TpakTrueckue padbOTHI:



#H#Par###Onpenenenne paboThl CHUJIBI TPEHUS MpHU
PaBHOMEPHOM JIBIDKCHHH Te€la 10 TOPH30HTAILHOU
MOBEPXHOCTU. MccienoBaHne yCIIOBHH — PaBHOBECHS
ppiaara. HM3mepenne KIIJI HakIOHHOM IIIOCKOCTH.

I/I3y‘ICHI/IC 3daKOHa COXpAaHCHUA MEXaHMYECKOU SHEPTHUn

du3nueckue SBICHUI B npupoac: pblHaru B TCIIC

5.10
YeIIOBEKa
TexHUUecKkrne YCTpOMCTBA: pblYar, MOJABUXKHBIA U
5.11 HETIOJABHKHBIN OJIOKH, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KZIACC
Kona Kona
IIpoBepsiemble 31eMeHThI COAeP KAHNS
pasaena 3JIeMEeHTa
TEITJIOBBIE SIBJIEHM S
OCHOBHBIE  TOJIOKCHHSI MOJICKYJISIPHO-KUHETHUECKON
61 TEOPUU CTPOCHHS BemecTBAa. Macca | pa3Mepsl
' MoyieKyJl.  OmbIThI, TOATBEPXKIAIONIME  OCHOBHBIC
MOJIOXKEHUS MOJICKYJISIPHOKUHETUIECKON TEOPUH
Monenn  TBEPAOro, OJKHUIKOTO W Ta3000pa3HOTO
6.2 COCTOSIHMM BeriecTBa. Kpucramimdeckue u amopgHbIE
Tena
OOBsicHEeHHEe CBOWCTB Ta30B, KUJIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKYISIPHOKHHETHIECKON
TEOpUHU
6.4 CmaunBaHUE U KalWJUISIPHBIC SBIICHUS
6.5 TemoBoe pacmmpeHue U CKaTHe
5.6 Temneparypa. CBsi3b TeMIEpPaTypel CO CKOPOCTHIO
' TEIJIOBOTO JABHIKCHHUS YaCTHI]
6.7 BuyTtpennss sneprus. CriocoObl M3BMEHEHUsI BHYTPEHHEH
' SHEPTUU: TeIUIonepeaada U COBEpIICHNE pabOThI
6.8 Bune teronepenayu: TEMIONPOBOJHOCTh, KOHBEKIIHUS,



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

N3JIYUCHUC

Kommyectso  TemnoTel. YaeidbHAasA  TEIUIOEMKOCTH

BE€IICCTBA

TemooOMeH U TemIOBOE paBHOBECHE. Y paBHEHUE

TEIIOBOro OanaHca

IInaBnenue u OTBCPACBAHUC KPHUCTAIIIMYCCKUX BCUICCTB.

Y,HeJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA

[TapooOpazoBanue u  koHaeHcanusi.  Vcmapenue.
Kunenue. VYpenbHas  Ttemiota mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATypbl KUIEHUS OT aTMOC(EpHOTo

JaBJICHUA
BraxxHocTs BO3ayXxa
3Hepr1/151 TOIIJINBA. VI[CHLHaSI TCIUIOTAa CropaHusia

[Mpunnumner  pabotel  TerioBbix  aurareneit  KIIJ]
TEIUIOBOI'O JBUraTeis. TeIoBble ABHTATCIM M 3allluTa
OKpYXaIOIIEeH Cpeabl

3aK0OH COXpaHEHUs U MPEBPAIICHUSI SHEPTUH B TEIUIOBBIX

nporeccax

[IpakTudeckue pabOTHI:

#HHHPar##H#ONBITEL IO  OOHAPYXKEHUIO JIEHCTBHS CHII
MOJICKYJISIPHOTO TIPUTSKSHUS.

H#HHPar###OnBITHI  TI0O  BBIPAIIUBAHUIO  KPHUCTAJIOB
MMOBapEeHHOM COM WJIH caxapa.

#H#HPar#H##0OnbITel 110 HAONIOACHMIO  TEIJIOBOTO
pacumpeHus ra3oB, KHUIKOCTEH M TBEPIIBIX TEIN.
#H#Par###OnpeneneHue NaBJIeHUs BO3ayxa B OalioHE
HITIpUIIA.

HHAPar##H##0nbITbI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTH
JaBJICHUs BO3JyXa OT €ro o0béMa W HarpeBaHUs WU
OXJIQKICHUSI.

##HPar###1IpoBepka TUMOTE3bl JIMHEHHON 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA KHJIKOCTH B TEPMOMETPHUYECKON



6.18

6.19

TpyOKe OT TeMIepaTyphbl.

###Par###HabmoneHue W3MEHEHUS BHYTpPEHHEMN
SHEPTUU TeNa B PE3yJIbTaTe TEIUIonepenadr U padoThl
BHEIITHUX CHII.

###Par### IccnenoBanre SIBICHUA TeIIOOOMEHa TMpH
CMEIMBAaHUM XOJOJIHOM U rOpsiYeid BOJIBI.
H#HH#Par####0OnpeneneHue KOJIMYECTBa TEIJIOTHI,
MOJIy9CHHOTO BOJIOW MPH TEIIOOOMEHE C HarpeThiM
METaUTMYECKUM IIITHHIPOM.

##HPar###OnpeneneHue  yAeIbHOM  TEIUIOEMKOCTH
BEIIIECTBA.

#H##Par#H##lccnenoBanue mpoiecca UCIapeHHUs.
#HH##Par#H##OnpeneneHue OTHOCUTEIBHOW — BIAXKHOCTH
BO3/yXa.

#HH#Par####Onpenenenue yaenbHOW TEIUIOTHI TJIaBICHUS

JbpJa.

®usnyeckue SIBICHHUA B IPHUPOJAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIPHbIE SBJIEHUS B IPHUPOJE,
KpHCTaJUIbl B Ipupoe, usinyuenue CosiHia, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHl, TYMaHa,

WHEs, CHETa.

TexHuueckue yCTpOWCTBA:  KamWUISIPbl, MPUMEPHI
HCIIOJIb30BAaHUsl KPUCTAIIOB, XUJIKOCTHBIA TEPMOMETP,
JaT4YUK TEeMIlepaTyphl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, ICHUXPOMETp, IMapoBas TypOHHa,

ABUT'ATCJIb BHYTPCHHET O CIrOpaHus.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1

7.2

7.3

Onexrpuzanus Ten. J[Ba poaa IeKTpUYECKUX 3aps10B

B3aumogpeiictBue 3apsokeHHBIX Ten.  3akoH  Kynona
(3aBHCHMOCTh CHITBI B3aUMOJICUCTBUS 3apsDKEHHBIX TENT OT

BCJIMYHHBI 3apsA 0B U PACCTOSAHUSA MCKIAY TeJIaMI/I)

QHCKTpI/ILICCKOC IIOJIC. HaHpﬂ)KéHHOCTL QJICKTPHUYICCKOI0O

nousig. [IpuHIMN Cyneprno3unuy 3JIEKTPUYECKUX I0JeH



7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuyeckux 3apsaoB. OJIeMEHTapHBIN
anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHUKY U

AUDJICKTPUKU
3aKoH COXpPaHECHUA JICKTPUICCKOr'o 3apaaa

DOneKTpuueckuid  TOK.  YCJIOBHUA  CYILECTBOBaHUS
3JIEKTPUYECKOTO TOKA. ICTOUHHMKHM MOCTOSIHHOTO TOKa
evicTBus 3JIEKTPAYECKOTO TOKa (TeruoBoe,
XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTAX U rasax

Onektpuueckass 1menb. Cuna Toka. IEKTPUIECKOE
HaIpsHKEeHUE

CornpoTuBieHue MIPOBOJHUKA. VY nenbHoE
CONIPOTUBJICHHUE BEUIECTBA

3akoH OMa 1J1s yyacTka LHenu

[locnenoBarenbHOeE W MApaJUIEIBHOE  COCIUHEHUE
MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKa. 3aKOH
Jxoyis — Jlenna

DneKTpuueckue e U MOTPEOUTENH SIEKTPUUECKOMN
sHepruu B ObITy. KopoTkoe 3ambikaHme

[ToctosiHHbIE MarHuTHl. B3auMoaelcTBHE TMOCTOSHHBIX
MarHuTOB

MarnutHoe mosnie. MarHutHOoe TmoNe 3€MIIM M €ro
3HAUYEHME JJIs KU3HU Ha 3emiie

OmneiT Opcerena. MarHuTHOE MOJE IEKTPUIECKOTO TOKA.
[IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE

JlelicTBME MAarHMTHOrO IOJS HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENL MOCTOSHHOTO TOKa. Mcmonb3oBaHne
3JIEKTPOJIBUraTeiell B TEXHUYECKHX YCTpPOMCTBaX M Ha
TpaHcHopTe

OnbiTel  ®@apaned.  SIBleHHME  AIEKTPOMATHUTHOMN



7.19

7.20

uHaykiuu. [Ipasuio Jlenna

DNeKTporeHepaTop. Crioco0sr TIOJTyICHUS
BJIEKTPUYECKON SHEPIUHu. DJIEKTPOCTAaHIIUK  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHCPIrun

[IpakTryeckue paboOTHI:

OnbITHl O HAOMIONEHUIO 3JIEKTPU3ALMU TNl MHIYKIHEH
U IIPU COIIPUKOCHOBEHUMU.

HccnenoBanue JeHCTBHS DIIEKTPUYECKOrO IOJIA  Ha
HPOBOJHUKH U AUIIEKTPUKH.

COopka u mnpoBepka palbOThI D3JIEKTPUUYECKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUJIbl TOKA.

W3mepeHune u peryaupoBaHue HaNpsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3
pPE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha Pe3UCTOpE.

OnblITHI, JI€MOHCTPHUPYIOILHE 3aBUCUMOCTh
JJEKTPUYECKOTO COMNPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOLAAN [TONIEPEYHOr0 CEYEHUS U MaTepuaa.
IIpoBepka mpaBuiia CIOXKEHHUS HANPSOKEHUU  TIpU
MOCJIEI0BATEIbHOM ~ COCIMHEHUM JABYX PE3UCTOPOB.
[IpoBepka mpaBuia A CUJIBI TOKA MPH MapajlieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHune  pabOTHI
JIEKTPUUYECKOTO0 TOKA, UAYIIEr0 4Yepe3  PEe3UCTop.
OmnpeneneHue  MOLIHOCTH  3JIEKTPHUUYECKOrO0  TOKa,
BBIJIENIIEMON Ha pe3uctope. VccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYIIErO Yepe3 JaMIOYKy, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MargamTHOI'O B331/IMO}1617[CTBH$I IIOCTOSSTHHBIX MArHHUTOB.
W3ydeHne MarHUTHOTO TOJIs MOCTOSIHHBIX MarHUTOB MPH
ux o0beAMHEHUM U  pasjeneHud. VccriemoBaHue
JEHCTBUS AJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl,  JIEMOHCTPUPYIOIIUE  3aBUCUMOCTb  CHJIBI
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71.22

B3aUMOJCUCTBUA KATYIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HallpaBlIeHUs TOKa B KaTywke. M3yueHue

I[CI\/JICTBI/H[ MAargiuMTHOIO IOJi1 Ha IMPOBOJHUK C TOKOM.

Konctpyuposanue u U3y4CHHE paboThI
3JIEKTPOABUTATEIS. N3smepenue KIT
3JIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 11O

HUCCIICAOBAHHUIO ABJICHUA SHCKTpOMaFHHTHOﬁ HWHAYKIUHA:
HUCCIICAOBAHUC H3MCHCHMH 3HAYCHHSI U HaITpaBJICHUA

HHAYKIOUOHHOI'O TOKa

dusznueckue SBJICHHS B TPUPOJE: DICKTPUUECKHE
ABIIEHUST B  aTMocdepe, AJIEKTPUYECTBO  IKUBBIX
OpPraHU3MOB, MAarHUTHOE TOJie 3eMJIH, JIPeid MOIOCOB,
pOJIb MArHUTHOTO TOJIS YISl )KU3HU HA 3emile, MOJISIPHOE

CHUAHUEC

TexHuueckue yCTpOMCTBA: JJIEKTPOCKOIN, aMIIepMETp,
BOJIBTMETP, PEOCTAT, CUYETUUK DIIEKTPUIECKON SHEPTHUH,
AJIEKTPOOCBETUTEIILHBIC ~ TPUOOPBI,  HArpeBaTeIbHBIC
ANEKTPONPUOOPHI (mpumepsl), AIEKTPUUECKHUE
MPEJOXPAHUTENIHN, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb

IMOCTOAHHOTI'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKA

HpOBepﬂeMHC QJICMCHTHBI COACPKAHUA

MEXAHUWYECKUE ABJIEHUA

9 KJIACC
Kon
Kox anemenra
pasnena
8.1
8.2
8
8.3
8.4

MexaHu4eckoe JIBH)KCHHE. MaTCpI/IaJ'IBHaSI TOYKa.

Cucrema orcyéra
OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBHIKECHHUSI
PaBHOMEpHOE IPSIMOIIMHEWHOE JBUKEHNE

###Par###HepaBHOMEpHOE NPSAMOJIMHENHOE JBUKEHHE.
CpenHsis W MIHOBEHHas CKOpPOCTb Tejla HpHU

HEPaBHOMEPHOM JBHKCHUU



8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

Yckopenue. PaBHOyCKOpEeHHOE IPSMOJIMHENHOE

JIBIDKEHUE
#HHPar#t##Ceo0o1Hoe nanenue. Onbltel [ anmuies

H#HH#Par####PaBHOMEpHOE JBUXKEHUE IO OKPYKHOCTH.
[lepnox m yacrota oOpamieHus. JIuHelHass W yrioBas

cKopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHE
IlepBbiii 3ak0oH HproToHa

Bropoii 3akon Herotona

Tperuii 3akoH HproTOHA

HH#Par##H# [puHIIUIT CyNIEPIIO3UITUN CUJIT
Cuna ynpyroctu. 3akoH ['yka

#H##Par###Cuna TpeHUS: CWIa TPEHHUSI CKOJIbXKCHUS,

CuJia TPpCHUA IMMOKOsA, APYTU€ BUABI TPCHUS

#A#Par####Cuna TsHKeCTM W 3aKOH  BCEMHUPHOTO

TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MAACHUS

Hewxenne  twuranetr  Bokpyr  Comama.  Ilepas

KOCMHUYCCKas CKOPOCTb. Hesecomocts u MEePEerpy3Kn

PaBHOBecue MaTepHaabHOM TOUKH. AOGCONIOTHO TBEPIOE

TEJI0

#H##Par####PaBHoBecrue TBEPIOTO Tella C 3aKPETUIEHHOU

ocbio BpatieHus. MomeHT cuibl. LleHTp Tshkectu
Nmnynbe Tena. M3menenue nmmynbca. UMmynbe cuiibl
3aKOH COXpaHEHUs NMITyJIbCa

#iHPar###PeakTHBHOE IBM)KEHHUE

Mexanudeckas paboTa U MOIITHOCTb

PaGora cun Tsxkectd, ynpyroctd, TpeHus. CBs3b

SHEPTUH U paboThI

HOTCHHI/IaHBHaH QHCPIusa TCIa, OAHATOIO Hajg

MMOBEPXHOCTHIO 3eMJIU
[ToTeHnmanpHas SHEPTHUS CXKATON TPy KUHBI

###Par##Kunetnueckas ~ sHeprus.  Teopema o

KUHETUYECKON SHEPTUU

#HH#Par###3akoH coxpaHeHUs: MEXaHUYECKON dHeprun



8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

OnpeneneHne CpeaHEl CKOPOCTH CKOJBKCHHS Opycka
WIA JBIDKCHHUS IIApUKa MO HAKIOHHOW TUTOCKOCTH.
OmnpeneneHne yCKOPEHUsI Tella P PaBHOYCKOPEHHOM
JIBVDKEHUH 110 HAKJIOHHOMW TUTOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IyTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HauaabHOU CKOPOCTH.
[IpoBepka THIOTE3bI: €CTU MPU PABHOYCKOPCHHOM
JBIDKEHUHM 0€3 HayaJbHOW CKOPOCTH IYTH OTHOCSTCS
KaKk psSa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHHU OJTHHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpPMalbHOTO JaBiecHus. OmnpenencHue
kodpunmenTa TpeHus CkolbxeHus. OnpeneneHue
KECTKOCTH TPYXHHBL. OnpeneneHue padOThl  CHIIBI
TPeHHST TPU PABHOMEPHOM JIBIDKEHHU Tela 110
TOPH30HTAILHOU TOBepXHOCTU. OmpeneneHue padOThI
CWIBl  yOPYroCTH  MNpuU  TOAbéMe  Tpy3a  C
UCTIOJIB30BAHUEM  HETOABIKHOTO M TIOIBIIKHOTO

0JIOKOB

q)I/I3I/I‘IeCKI/I€ SABJICHHSA B HpI/IpOI[eI HpI/IHI/IBBI U OTJIUBHI,
nBrkenne 1utaHeT CONHEYHOM CHCTEMBI, PEaKTHBHOE
ABUXKXCHHUC )KUBBIX OpFaHI/I3MOB

TexHUUecKue  yCTPOWCTBA:  CIUAOMETp, JATUYUKU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUs, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

9.3

9.4

KonebatenpHoe aBuxenne. OCHOBHBIC XapaKTEPUCTUKHU
KojeOaHuii: Iepruo, 4acToTa, aMIUTUTYda
MaremaTruueckuit u NPy KUHHbBINA MasITHUKH.
[IpeBparenue sHeprun MpH K0JIeOATETLHOM JIBHKCHUN
3aryxaromue KojebaHusa. BbIHyXIeHHBbIE KOjaeOaHUs.
Pe3onanc

Mexanundeckre BoiaHbI. CBOMCTBA MEXaHUYECKUX BOJIH.

HpO,Z[OJ'IBHLIC U TONCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI H

CKOpOCTb €€ pacnpocTpaHeHUsl. MeXaHn4eCKHUE BOJIHBI B



10

9.5
9.6

9.7

9.8

9.9

TBEPAOM Tele, CeCMHUECKHE BOHBI

3ByK. ['poMKOCTB M BbICOTA 3BYyKa. OTpakeHUE 3ByKa
Nudpa3Byk u ynpTpa3Byk

[IpakTrueckue pabOTHI:

Omnpenenenue 4acToThl W Iepuoja  KoseOaHui
MaTeMaTH4eCKOr0 MasiTHUKA.

Omnpenenenue 4acToThl W Mepuoja  KoseOaHui
IIPY>KUHHOI'O MasTHHUKaA

HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJjeOaHMi
IMOABCIICHHOIO K HUTU TIpy3a OT [OJIWHBI HHWTH.
HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJjeOaHHi
NPy XKUHHOTO MasiTHUKa OT Macchl rpysa. [IpoBepka
HE3aBUCHUMOCTHU nepuoja KoJIeOaHun rpysa,
IMOABCIICHHOI'O K HHUTH, OT MACCBI I'py3a u )KECTKOCTH
npy>xuHsl. 3mepenue yckopeHus cBOOOIHOTO HaieHUs
dusnueckue SBICHUS B NPUPOAE: BOCHPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPACEHUE, CEHCMHYECKHE BOJIHBI,
I[yHaMH, 3XO0

TexHuueckue yCTpPOHCTBA: 3XOJOT, HCIOIb30BAHUE

yIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

10.5

10.6

DONEeKTPOMarHUTHOE MoJie. DJIEKTPOMATHUTHBIE BOJIHBI.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH

[IIxana 37eKTpOMAarHUTHBIX BOJIH

DJIeKTpOMarHuTHasi npupoja cBera. CKOpPOCTh CBeTa.
BomnoBele CBOMCTBA CBETa

[IpakTudeckue pabOTHI:

N3ydyeHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOUITBHOTO TenedoHa

dusnueckue SBICHHS B TPHUPOAC: OHOJIOTHYECKOE
JeCTBUE BUJIUMOTO, yIbTPadrOIETOBOTO u
PEHTT€HOBCKOT'O U3Ty4YeHUN

Texunueckne YCTPOﬁCTBaZ HCIIOJIB30BaHHUC

OJICKTPOMArHuTHBIX BOJIH IJIA COTOBOH CBSI3HU
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CBETOBBIE ABJIEHUA

111
11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

11.10

11.11

JlyueBas monenb cBera. IcTOUHMKY CcBETa
[IpsmonHeiHOE pacipoCTpaHEHUE CBETA

Otpaxenue cBerta. [1mockoe 3epkao. 3aKOH OTpaKEeHUS

CBCTa

HpeHOMJ'IeHI/IC cBeTa. 3aKoH MMpCJIOMJICHUSA  CBCTA.

[losiHOE BHYTpEHHEE OTpaKEHUE CBETA
JIunza. Xop jtyyel B JIMH3E

OnTnueckast cuctema ¢oroamnmnapara, MHUKPOCKOMA U

TCJICCKOIIa

I'maz kak onThdeckas CcHCTEMA. BJ'II/I30py1(OCTB nu

JaIbHO30PKOCTD

Paznoxenue Oenoro ceera B ciektp. OnbiTel HproTOHA.

Cnoxenue CIICKTpaJIbHBIX IBETOB. Z[I/ICHepCI/IH CBCTa

[IpakTuueckue padboOTHI:

#H#Par###ccnenoBanue 3aBUCUMOCTU yria
OTPa)XEHHUS CBETOBOIO JIy4a OT yTJja MaJCHHs.
##HPar##H#13yueHne  XapakTEpUCTHK — M300paKeHHs
MpeaMeTa B TUIOCKOM 3€pKajle.

#H#Par###1ccnenoBanue 3aBUCHUMOCTU yria
MPEJIOMJICHUsT CBETOBOTO Jyya OT yrjla MaJeHus Ha
TPAHMIIE «BO3IYX — CTEKIIO».

###Par#t#lonyyenre u300pa)keHUH € MOMOUIBIO
coOuparoIei JIUH3HI.

#H##Par###0Onpenenenue (POKyCHOro pacCTOSHHS U
ONITUYECKON CUJIBI COOMPAIOIICH JTHH3BI.
H#HHHPar###0nBITEI TIO pa3IoKEHUI0 0eloro cBeTa B
CIEKTP.

#H#HPar###OnBITEI IO BOCHPHUSTHIO IIBETA IMPEIMETOB

IpU UX HAOJIIOIEHUH Yepe3 IIBETOBbIE (DUIIBTPHI

dusnueckue sABICHUS B mpupoae: 3arMenus ConHua u
JIyHbl, 1IBETA TeEI, ONTHYECKHE SIBICHHUS B atMocdepe
(uBet HeOa, pedpakuus, paayra, MUPax)

Texunueckne YCTpOﬁCTBaZ OYKH, ICPUCKOII,
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(bOToaHr[apaT, OIITHYCCKHUE CBCTOBOABI

KBAHTOBBIE ABJIEHUS

121

12.2

12.3

12.4

12,5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

Oneitel Pezepdopma u maHeTapHas MOJCHb aTOMa.

Mopeins aroma bopa

I/ICH}’CKaHI/Ie n IIOTJIOImICHUE CBETA aTOMOM. KBaHThI.

JIuHeityaTbie CIEKTPbI
PanuoaktuBHOCTB. Anlb(a, 6eTa- 1 TaMMa-u3IyYeHUs

Crpoenue aromHoro sapa. HykionHas Monenb

ATOMHOTO spa. H3oTomsl

PanuoaktuBHble npeBpaimienus. [lepuon momypacmana

ATOMHBIX AACP

SnepHble peakuuy. 3aKOHBI COXPAaHEHUsS 3apsiIOBOrO U

MaCCOBOI'O YHCCJI
9Hepr1/1>1 CBA3H aTOMHBIX A0€P. CBs3b Macchl U OHEpPIrun

Peaknun cunresa u aenenus saep. McTouHUKM 3HEprun

CouHiia 1 3B€31

Snepnas sHepretuka. JledcTBUE — paaMOAKTUBHBIX

I/ISHY‘IGHI/II\/’I Ha JXUBBIC OPraHU3Mbl

[IpakTuueckue padbOTHI:

HaGntogeHue CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4YEHUs.

HccnenoBanue TPEeKOB: MU3MEPEHHME SHEPTMH YaCTHULIBI
110 TOPMO3HOMY TyTH (110 (hoTOTpadusim).

W3mepeHune paanoakTUBHOTO (poHa

@dusnyeckue SBICHUS B IPHUPOJAE: ECTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMUYECKHE TyuH,
pPaaMOaKTUBHOE U3JIY4Y€HHE TNPUPOJHBIX MHUHEPAJIOB,
JCCTBAE PAJMOAKTUBHBIX MW3JIyYEHUH HA OpPraHU3M

YCJIOBCKA

Texuuyeckue yCTpoiicTBa: CHEKTPOCKOTI,

VMHJVBHlyaJIbHBIA T03UMETp, KaMepa Buiibcona



ITPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOoBaHUS

IIpoBepsiemble TpeGOBaHHUS K NPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOII 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOTI0 0011ero odpa3oBanus Ha ocHoBe PI'OC

[lonumanne ponmu  GU3UKK B  HAYYHOM  KapTHHE  MHpa;
c(OPMHPOBAHHOCTb 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3U
U TI03HABAa€MOCTH SBJICHMM NPUPOJBI, O POJIM DKCIEPUMEHTa B
¢buzuke, o cucremooOpasyromeld poiad (UMK B PA3BUTHH
€CTeCTBEHHBIX HAyK, TEXHUKM M TEXHOJOTHUH, 00 SBOJIIOLUHU
(Gu3nyeckux 3HaAHUW U UX POJM B LIEJOCTHON €CTECTBEHHOHAYYHOH
KapTHHE MHUpA, O BKJAJEC POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBACHEHHE IPOLIECCOB OKPY KAIOLIETO

MHpA, PA3BUTHE TEXHUKH U TEXHOJIOTUI

3HaHUs O BUAAX MaTepuu (BEIIECTBO M IIOJE), O IBM)KEHUH Kak
crocobe CyIIecTBOBaHUsI MaTEpPUH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHUS BellecTBa, O (U3MYECKOH CYLIHOCTH SIBICHUH HpPUPOABI
(MeX&HI/IquKI/IX, TCIUIOBBIX, OJICKTPOMAarHuTHBIX U KBaHTOBI)IX);
YMEHHUE pazanyaTh SBJICHHS 10 ONMHCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBC OIILITOB, ACMOHCTPUPYIOIHUX JAHHOC (1)I/ISI/ILI€CKOG SIBJICHUCE,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HMUECKUX SBICHUHN
B OKpyXammemM MHUPEC, BBIACIAA HX CYIICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

BJ'Ia,[[CHI/IC OCHOBaMM MOHSITHIHOIO amnmnapata U CHMBOJIMYCCKOTIO
A3bIKA (1)I/ISI/IKI/I " HUCIIOJIB30BAHHE UX I PCIICHUA yLIe6HI)IX 3aaad,
YMCHHUC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/I3I/I‘-IGCKI/IC SABJICHUA H

MPOIIECCHI, UCTIONB3YS QyHAAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOMCTBA TEI U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA,

HCIIOJIb3Y A (bl/ISI/I‘ICCKI/Ie BCIINYHHBI

Brnagenne ocHoBaMM METOJOB HAy4YHOTO TO3HAHUA C YYETOM
COOIOZICHHSI TIPABWJI OE30MACHOTO Tpy/aa: HAONoJIeHUE (PUINICCKUX
SIBJICHUU:

YMEHHE CaMOCTOSITEIbHO COOMpATh AKCIEPUMEHTAJIbHYIO YCTaHOBKY



U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLUH, OMUCHIBATh XOJ
OTIBITA ¥ 3aIUCHIBATH €T0 PE3YIbTATHI, (HOPMYIHUPOBATH BHIBOIBI;
HpOBE/IEHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHUUH:
YyMEHHE IUJIaHUPOBAaTh HU3MEPEHMs, CaMOCTOSATENbHO CcOOMpaTh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY TII0 HHCTPYKLHH, BBIUUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATH IOJIyYEHHBIE PE3yJbTAThI C
Y4€TOM 3aJaHHOH NMOIPEUIHOCTH PE3YIbTaTOB U3MEPEHUIL;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIBbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO ~ COOUpPATh HKCIEPUMEHTAIbHYI YCTaHOBKY U
IIPOBOAUTH  MCCIEAOBAHWE [0  MHCTPYKLUUH,  IPEJICTaBIATH
HOJy4YEeHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHUJAE TAOIUL U
rpaduKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3YJIbTaTaM

HCCICIJ0BaHUA

[loHnMaHWe  XapakTepHBIX  CBOMCTB  (pM3MUYECKUX  Mojelei
(MaTepuasibHasi TOYKA, aOCOJIFOTHO TBEPJOE TENO, MOJEIN CTPOEHUS
ra3oB, JXHJIKOCTEH M TBEPABIX TeEJ, IUTAHETapHAs MOJENb aToMa,
HYKJIOHHAasi MOJENIb aTOMHOIO spa) U YMEHHUE NPUMEHATh HUX JUIS

00BICHEHUS HU3UUECKUX MPOIECCOB

VYMmeHue oOBIACHATH (bI/ISI/I‘IeCKI/IC MpoueCChbl U CBOMCTBa TCJI, B TOM
YuCJI€ M B KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTHU, BBIABJIATE IPUYNHHO-CJICACTBCHHBIC CBA3U U
CTPOUTH O0OBSICHEHHE C OHOpOﬁ Ha N3YUCHHBIC CBOMCTBaA (I)I/IBI/I‘-ICCKI/IX

SIBJ'I@HPIfI, (bmnqecmle 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMenne pemath pacu€THelie 3amaun (Ha Oaze 2 — 3 ypaBHEHUH),
WCTIONB3Ysl 3aKOHBI U (POPMYIBI, CBSI3BIBAIOIIME  (PUIUUESCKUE
BCJIIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATH KpPAaTKOC YCJIOBUC 3aJadu,
BBISIBJISITH HEAOCTAIONINE JaHHBIE, BHIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIC I €€ PEIICHUs], UCTIOIb30BaTh CIIPABOYHbBIC JTAHHEIE,
MPOBOJUTH PACUYEThl U OLEHUBATH PEATUCTHUYHOCTH MOJYYEHHOTO
3HaueHUsl (PU3NUECKON BEITUYMHBI; YMEHHE OIpPENesTh Pa3MEPHOCTb

(bHSH‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOfI IIpU pCUICHUH 3ala4r

YMeHHe XapakTepu3oBaTh IPUHLHUIBI  JEUCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX NPUOOPOB, U IMPOMBIIIIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 0 UX OMUCAHUIO, UCIIONb3Ys 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUH H HEOOXOAWMBIE (QHU3NUECKUE



10

11

3aKOHOMCPHOCTHU

YMeHHe WCHOJib30BaTh 3HAaHUS O (U3HYECKUX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecnieueHuss OE30MacCHOCTH  NPHU
oOpameHun ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOHCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO IOBEIICHHMSI B OKPYJKAalOIIeW cpejie; TOHUMaHUE
HEOOXOJUMOCTH TMPHUMEHEHHS JOCTIKCHMHA (PHU3MKH W TEXHOJIOTUH

I paiiOHAJIBHOI'O IIPUPOAO0II0JIb30BaAHUA

OneIT moucka, npeoOpa3oBaHUsT M MpeAcCTaBiIeHUS HHDOpMaLUU
(U3MYECKOro COIepKaHUS C MCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTHM; YMEHHE OLEHUBATH TOCTOBEPHOCTH
MOJIyYeHHON WH(POpMAIMM Ha OCHOBE HWMEIONUXCS 3HAHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME  MCIOJb30BaThb  IPHU
BBINOJIHEHUH YYEOHBIX 3a/JlaHUil HAay4HO-TIOMYJIAPHYIO JIHTEpaTypy
(hu3MYeCKOro coaepKaHusl, CIPABOYHBIE MaTepHUasbl, PECYpChl CETH
WntepHer; BnaneHue 0a30BBIMH  HaBBIKAMH — IpeoOpa3oBaHUs
uHboOpMallMu M3 OJHON 3HAKOBOM CHCTEMBl B JPYryl0; yMEHHE
CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(bopMaHI/II/I U3 HCCKOJIBKHMX MCTOYHHKOB



INEPEYEHD 2JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 MEXAHUWYECKMUE SBJIEHUA
11 Mexanuueckoe JABIKeHHe. MarepuanbHas Touka. Cucrema  oTcuéTta.
' OTHOCHUTEIHHOCTD JBMKCHUS
PaBHOMepHOE U HepaBHOMepHOe nBWkeHHEe. CpemnHss ckopocts. @opmyna s
1.2 BBIYHCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMepHOE MpsAMOIMHENWHOE ABM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHHU B CIIy4ae PaBHOMEPHOTO MPSIMOJIIMHEHHOTO TBUKCHUS:
13 (1) =x,+vt
I'paguky 3aBUCUMOCTH OT BPEMEHHM I IPOEKUUH CKOPOCTH, NPOEKIHUU
nepeMeIeHus, IyTH, KOOPAMHATHl NpPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBI)KEHUU
3aBUCUMOCTh KOOPJAMHATBI Tella OT BPEMEHHM B Cllydyae pPaBHOYCKOPEHHOI'O
OPSMOJIMHEHHOTO JIBUKECHUS:
2
S =vg # i+ ay = ;
2
@opMynbl JUISI TPOEKLIUU TEPEMENICHHUS, MPOCKIMH CKOPOCTH W TPOEKIMU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSAMOIMHEHHOM JBHIKEHUU:
14 5. (D=0, -r—n_\.-i.
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
['padyiky 3aBUCUMOCTH OT BpPEMEHH [UIsI TPOCKIMH YCKOPEHHs, TPOCKINU
CKOPOCTH, TPOEKIMU TMEPEeMEIIeHUs, KOOPIUHATHI TNPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JTBM)KCHUHT
CBobOomHoe maneHne. DopMyIbl, OMUCHIBAIONIME CBOOOTHOE TaJeHHE Tesa IO
1.5 BEepPTUKAIM (JBWXKEHHE Tejla BHHU3 WIM BBEPX OTHOCHTEIBHO IOBEPXHOCTHU

3emnn). I'paduxu 3aBUCMMOCTH OT BpeMEHM /I NPOEKLUHUH YCKOpPEHHS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

NpoeKuuu CKOPOCTH W KOOPAWHATHI IIpU CBO60,I[HOM nmaaCHuu TEiaa II0

BEPTUKAIIN

CKopocTh pPaBHOMEPHOTO JBIJKGHHS Tella IO OKPYXXHOCTH. HampaprneHue
CKOPOCTH.
dopmyna Ui BBIYUCICHUS CKOPOCTH 4Yepe3 paJAnyC OKPYXKHOCTH U TEPHOL
oOparreHus:

2R

T

HeHTpOCTpeMI/ITeHLHOC YCKOpPCHHC. HanpaBneHHe HEHTPOCTPECMUTCIILHOT' O

ycKkopeHusi. @opmyJia 715l BBIYUCICHHS YCKOPEHUS:

Cuia — BekTopHas ¢puzndeckas BennuuHa. CIoKeHne CHil
SIBnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
CoHanpaBlieHHOCTb BEKTOPa YCKOPEHUs Tella U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha
TEJ0

Bzaumopeinicteue ten. Tpernit 3akoH HeroToHa:

Fy 3 =—Fi

TpeHI/IC IMOKOA U TPCHUC CKOJIBKCHUSI. d)opMyna JJI1 BBIYHUCJIICHHA MOAYJIsI CHUJIBI

TPCHUSA CKOJILXKCHUS:



1.13

1.14

1.15

1.16

1.17

1.18

F_=u-N

Hedbopmaruss tena. Ympyrue u Heymnpyrue nedopmanuu. 3aKoH yIPYroi

nedopmaruu (3aKoH ['yka):

F=k-Al

BcemupHoe TAroreHue. 3aK0H BCEMUPHOIO TATOTEHUS:
My - M4
F=g L1 _2%
R
Cuuia TshxkecTH. Y CKOpeHHe CBOOOIHOIO IaieHusl.
dopmya A BBIYMCICHUS CHITBI TSHKECTH BOJIM3H MmoBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. IlepBas KOCMUYECKask CKOPOCTb.

HesecomocTs u neperpysku
Nmmynbe Tena — BekTopHas puznyecKas BeIHurHa.
=m0
Nmnynsc cucremsl Ten. U3menenue ummynbca. UMIysibe cuibl
3aKOH COXpaHEHMs UMITYJIbCa JIJIsl 3aMKHYTOM CUCTEMBI TEJ:
D=0, i, U, =const
PeaxTnBHOE OBIKEHIE

Mexanunueckast pabota. @opmyia AJis BBIYUCICHUS PaOOTHI CUJIIBIL:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

Kunernueckas n MOTCHIMAJIbHAsA SHCPIrus. CDopMyna JJIs1 BBIYHUCIICHUA

KHHETHISCKOMN OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOH OHCPIuu. (DOpMy.]'Ia JJIA BBIYHMCIICHUA HOTGHHH&J’IBHOﬁ



1.19

1.20

1.21

1.22

1.23

OHCPIuM TCjia, IOAHATOrO

HaI 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIusi:

E=E;+E,

3aKOH COXpaHEeHHsI MeXaHn4ecKon sHeprun. Gopmyia A 3aKOHA COXPAaHEHUs

MEXaHUYEeCKOMH OHEPIHUU B OTCYTCTBUC CUJI TPCHUA! E = const.

[IpeBpamieHre MEXaHMYECKOW SHEPTUU NPU HAJTUYUU CUIIBI TPEHHUS.

[TpocTeie MEeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Poruar. Momenrt cuiisl: M - FI.

VYciioBue paBHOBECHS pbluara:
M +M +..=0
[MoxBwxHBIM 1 HenoABWKHBINA 0y0ku. KIT/I mpocThIX MEXaHU3MOB,

n= Anonessan
Aﬂrpaqema

JlaBneHue TBEPAOrO TEA.

dopmyia 1 BBIYUCICHUS JABJICHUS TBEPIOTO TeJa:

_F
P=5-

JlaBnenue raza. ATMocdepHoe 1aBleHUE.

FHI[pOCTaTI/I‘-IeCKOe AaBJICHUC BHYTPH KUAKOCTH.

d)opMyna JJIA BBIYUCIICHUS JAaBJICHUA BHYTPH KUIKOCTHU !

p=pgh+p_,

3axoH [lackans. I'mapaBaudeckuii npecc

3akoH Apxumena. Dopmyna Uil ONPEACTCHUS BBITAIKHABAIOIICH

JICHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B JKUJIKOCTh WM Ias:

F_jlm_ =pgV

YcnoBue naBaHus Teia. [lmaBanue CYZOB 1 BO3AYyXOILIaBaAHUEC

CHJIBI,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

MexaHnueckue KoyieOaHMs. AMHJ'II/ITy)Ia, nepuoa M 4YacTtoTa KoJe0aHMUii.

®dopmyiia, CBA3bIBAOLIAS YACTOTY U IEPUOJ KOJIEOaHUI:

MaremaTuuecKuil M NPy XKUHHBIM MasTHUKW. [IpeBpamieHue sHepruu Ipu

K01€0aTeIbHOM ABUKEHUN
3aryxatomue kojebanus. BeinyxneHHble konebanus. Pezonanc

MexaHndecKrue BOJIHEI. HpO,Z[OJ'IBHBIC N IIOIICPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI N

CKOPOCTh PAaCHpPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHULE
ABYX CpEa. HH(l)paSBYK " YJIbTPa3BYK

Ilpaxmuyeckue pabomuoi

W3mepenue cpelHed IIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
OPYXKUHBL, KO3(PPUIMEHTa TPEHUS CKOJIBXKEHHUS; paOOThl CUJIbl TPEHHS, CHIIbI
YIOPYTOCTH; CPEIHEW CKOPOCTH JBMKEHHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi OpycKa MpW MABMXKCHHH 110 HAKJIOHHOW IUIOCKOCTH; YacTOTHI H
nepuojia KosiedaHMH MaTeMaTH4YeCKOro MasTHHMKA; YacTOThl U IEpHoja
KoJieOaHuil IPY>KUHHOTO MasiTHUKA, MOMEHTA CHJIBI, JEHCTBYIOIIErO0 HAa phIYar;
paboThl CHIIBI YHPYroCTH MPH MOABEME TPy3a C IOMOIIBIO HEMNOJBH)KHOTO
610Ka; pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME Ipy3a ¢ MOMOUILIO MOJIBUKHOTO
O10Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHJIBI OT 00BEMa MOrpyKEHHOM
YacTH TeJla U OT MJIOTHOCTH XKHUJAKOCTH; HE3aBUCUMOCTH BBITAJIIKUBAIOIIEH CHIIBI
OT MACCHI T€JIa; CUJIBI TPEHUSA CKOJIBXKCHUA OT CHUJIbI HOPMAJIBHOT'O OaBJICHUA U OT
poJla IOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HHUKAIOLIEH B MpPYXHHE, OT CTENEHU
nedopmaluu IpyXUHBI, YCKOPEHUsT OpycKa OT yrJjila HakJIOHa HAMpaBIISIONICH;
nepuojia (4acToThl) KoseOaHUH HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEPHOAA
KoJie0aHUN MPYKUHHOTO MasiTHUKa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIC/IOBAaHNE HE3aBUCHUMOCTH Tepuoja KojleOaHWd HHUTSHOTO MasTHUKA OT

Macchl Tpy3a. [IpoBepka ycrmoBus paBHOBECHS phluara
Qusuueckue s61eHUsA 6 npupoode: TIPUMEPHl IBWXKEHHMS C PA3IUYHBIMU

CKOPOCTSIMU B KHBOW M HEKUBOI MPUPO/JIE, AEWCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKC, TMPUWIHWBBI W OTJWBBI, IABWXCHUC IIJIAHCT ConneuHoOH CUCTCMBI,



1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

2.10

2.11

PEaKTUBHOE JIBUKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEJIOBEKA, BIUSIHUE
atMoc(epHOro MaBJICHHUS Ha KUBOW OPraHW3M, IUIABAHHE PBHIO, BOCIPHUSITHE

3BYKOB KUBOTHBIMH, 3EMJICTPSCCHUC, CEUCMUUYECKHE BOJIHBI, IYHaMH, 3XO0O

Texnuuecxkue ycmpoticmea: CHUAOMETP, NATUMKU IIOJOKEHHUs, PACCTOSHUA M
YCKOpPEHUs, JAUHAMOMETp, MOMAIIMUIHUKY, PAKEThl, pblYar, TIOABUKHBIA U
HEMOJIBWKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
cooOmuraromuecs: Cocy/bl, YCTPOMCTBO BOJONPOBOJAA, TUAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE
TEIUIOBBIE ABJIEHUA

OCHOBHBIC  TIOJIOKECHUSI  MOJICKYJIIPHO-KHHETHUYECKOW  TEOPUH  CTPOCHHUS
BelecTBa. Mogesnu TBEPIOTO, KHUIKOTO U ra3000pa3HOr0 COCTOSIHUIT BEIECTBA.

Kpucrannuueckue u amopdHble Tea

I[BI/I)KGHI/IG JacTul BCIICCTBA. CBs3b CKOpPOCTH  ABMIKCHUA YacCTUll C

TeMriepatypoi. bpoyHoBckoe nBrmkenne, mudys3us
CmaunBaHue U KallWUISIPHBIC SIBJICHUS

TeroBoe paclIMpeHHe U CoKaTUE

TermoBoe paBHOBECHE

Buytpennsist sneprusi. Pabora u Teruiomepenada Kak CIOCOOBI HM3MEHEHHS

BHYTpPEHHEH 3Hepruu
Bunp! Teruionepeaaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUYEHNE

HarpeBanme wu oxnaxnenue tein. KonauyectBo  TEMJIOTHL. Y IenbHAs

TETUIOEMKOCTD:

Q=cmlt,—t,)

3aKkoH COXpPAaHCHUS SHECPruu B TCIUIOBBIX IIPOLECCAX. YPaBHeHI/Ie TCIIJIOBOT'O

OamnaHca:

0,+0, +..=0

Ucnapenne u koHuaeHcauud. V3MeHeHHEe BHYTPEHHEH SHEPrud B MpoLecce
ucrapeHuss M KoHjaeHcauuu. KurneHwe IKUIKOCTH. YJielabHas TerioTa

napoobpasoBanus: L = Q/m

BnaxnocTtn BO3ayXxa



2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

[InaBnenne u Kpuctaumzauus. VI3MeHeHMe BHYTpPEHHEH SHEpruM npu

IJIABJICHUU U KpUCTAJIJIU3allH. VY nenpHas TEII0Ta IJIaBICHUS

A==
m

BHyTpeHHs dHEeprus cropaHus TOIUIMBA. Y IeJbHAs TEIJI0Ta CTOPAHUS TOILJINBA:

g=Q/m

[Tpuniune! paboTs! TernoBbix apurareneit. KITJI temmoBoro aBurarens

Ipakxmuueckue pabomoi

W3mepenune yaenbHON TEIIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJIMYecTBa
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOH TemmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OITyII€H HarpeTblii MWIMHAP; KOJUYECTBA TEIJIOTHI,
OTJAHHOT'O HAarpeTbIM LIMJIMHAPOM, IOCJE OIyCKaHUS €ro B BOAY KOMHATHOHN
TEMIIEPATYypPbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3/yXa; YJEIbHOW TEIJIOThI
IaBieHuss Jpga.  MccnenoBaHue W3MEHEHHs TEMIEpaTypbl BOABI  IIPU
Pa3IUYHBIX YCJOBMSIX; SIBJICHHUS TEIIOOOMEHA IpPHU CMEIIMBAHWU XOJIOJHON u

ropﬂqeﬁ BOJBI; IIpO1LIE€CCa UCIIAPCHUA

Qusuueckue s61eHUA 8 npupoode: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIC
ABJICHUSI B MPUPOJE, KPUCTAILIBI B NpHUpoae, unyueHue ColiHLa, 3aMep3aHue

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

Texnuyeckue ycmpoticmea: KalvIApbl, IPUMEPhI UCIOJIB30BaHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JaTUUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUTPOMETPBHI, NICUXPOMETP, MapoBasi TypOWHA, IBUraTellb BHYTPEHHETO

CropaHus
DJIEKTPOMAT'HUTHBIE SABJIEHUA
OnexTpu3anys Tel. J[Ba Bua AIEKTPHUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

:‘)HCKTpH‘ICCKOG ITOJIC. HaHpH)KéHHOCTL QJICKTPHUUYCCKOI'O  IIOJIA. HpI/IHHI/IH

CYNEpPHO3ULINH IEKTPUUECKUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE)

Hocurenu »snextpuueckux 3apsaoB. JlelcTBHE 3JIEKTPUUECKOrO TMOJSI Ha

QJICKTPHUUYCCKUC 3apsAabI. HpOBOI[HI/IKI/I U JUBJICKTPUKHU

[TocTossHHBIN AIEeKTpUYEeCKUil TOK. JlelcTBUS anekTprudeckoro Toka. Cuia Toka.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

Hanpsoxenue.
I=qg/t,U=A/q

SHGKTpI/I‘leCKOG COIIPOTHUBJICHUC. YI[GJ'ILHOG QJICKTPHUYICCKOC COMMPOTUBIICHUC!
R =pl/S

3akon Oma s yuactka snekrpuueckoi memnu: | = U/R

IlocnenoBarenbHOE COEIUHEHUE IIPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
HapaJIJIeHBHOG COCAMHCHUC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUS:

U=UsI=L+I;R=2.

CMeliaHHbBIE COCOAUHCHUA ITPOBOAHUKOB

Pabota u motHOCTh 351ekTprueckoro Toka. A = Ult, P = Ul

3akon J[xoyns — Jlenma:

O=I"R-t

OneiT Opcrena. MarHuTHoOe Mosie MPSMOrO HPOBOAHMKA C TOKOM. JImHumM

MarHUTHOW WHITYKITUH

MarautHoe IoJI€ IIOCTOSHHOIO MarHurta. B3auMoaeicTBHE ITOCTOSHHBIX

MarHuToB
JleficTBME€ MarHUTHOTO IT0JIs HA IPOBOJAHUK C TOKOM
Oneitel @apanesd. SBnenue snekTpoMarHuTHON MHAYyKUuuU. [Ipasuino Jlenna

Ilpakxmuueckue pabomwi

W3mepenne  3M€KTPUUECKOTO  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUYECKOTO TOKA; pabOTHI AIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJAHMKE
(pe3ucTopsl, TaMIIOYKa), OT HAMPSHKEHHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCHMOCTH
COIMPOTHUBIIEHUS OT JUIMHBI MPOBOJIHUKA, IUIOIIA/IN €r0 MOMEPEUHOr0 CEUEHUs U

YACIbHOI'O COIIPOTUBIICHUA.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

HpOBepKa npaBujia Ui 3JICKTPUUCCKOTO HAIIPAKCHHUA IIPU ITOCICAOBATCIBHOM
COCAWMHCHHUHN IIPOBOAHUKOB, IIpaBuWJia OJId CHJIIBI SJICKTPUUYCCKOrO TOKa IIpHU

napajijieJIbHOM COCANHCHUHN ITPOBOJAHNKOB (pGSI/ICTOpBI u J'IaMHO‘lKa)

Qusuueckue sA6leHUs 6 Npupoode: SICKTPUUECKUE SBJICHUS B arMmocdepe,
AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiiu, Ipeld MOoIoCcoB,

POJIb MAaroHuTHOI'O IIOJIA JJIA ) KU3HH Ha 36MJ’IC, IMOJIAPHOC CUAHUEC

Texnuyeckue ycmpoticmea: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTart,
CYETUMK  JIEKTPUYECKOM  SHEPruu,  3JIEKTPOOCBETUTEIBHBIE  MPHOOPBI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
[IPEIOXPAHUTENH, JJIEKTPOMArHuT, 3JEKTPOJBUTATENb IIOCTOSIHHOIO TOKa,

reHepaTop MOCTOSHHOIO TOKa
3H€KTpOM3FHHTHBI€ BoaHsI. IlIkana SJICKTPOMArduTHBIX BOJIH
JlyueBast mozenb cBera. [IpsamosinHeiHOE pacpoCTpaHEHNE CBETA
3akoH oTpaxeHus cera. [lnockoe 3epkano

[TpenomiieHue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

Hucnepcus ceera

Jlunza. Xoxa nyueit B nunze. PokycHOE paccTosiHUE JIMH3BL. OnTudeckas cuia
munsel: D = 1/F

['na3 kak ontudeckas cucrema. Onruyeckue npubopsl

Ilpaxmuyeckue pabomuoi

###HPar#t#l13mepeHne ONTHYECKON CHIIBI coOMparomeid JTUH3BL, (OKYCHOTO
paccTosiHusl coOuparoiei JIMH3bI (10 CBOMCTBY paBeHCTBa pa3MepoB MpeIMETa U
n300pakeHHsl, KOT/ia MpeIMEeT PAacIofio’KeH B JIBOMHOM (oKyce), MoKazaTels
MPEIOMIIEHUS CTEeKIA.

###HPar#t#lccnenoBanne CBOWCTBA HM300paKEHUS, TMOTYYEHHOTO C TMOMOIIBIO
coOuparomiel JHH3bI; U3MEHEHHS (OKYCHOTO DPACCTOSHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yrja MPEJIOMJIEHUsI CBETOBOIO Jyya OT yrjla MaJeHus Ha

TpaHUILEC «BO3AYX — CTCKIIO»

Quzuueckue saenenuss 6 npupode: 3arMeHus Connua u JlyHsl, nBera Ten,

ONTHYECKHUE sBJICHUS B aTMoc(epe (1iBeT Heba, pedpakius, pamyra, MUPax)

Texnuuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE

CBETOBO/IBI
KBAHTOBBIE ABJIEHUA

PagunoaktuBHOCTh. Ajbda-, O6era-, raMMa-u3nyueHus. Peakiun anbga-u Oera-



4.2
4.3
4.4
4.5

4.6

4.7

pacmana
OmneiTel Pe3epdopna o paccesauio anbda-dactuil. [Lnanerapuas Mozenp aToMa
CocTtaB aToMHOTrO sifjpa. M30Tomnsl

[lepuox nmomypacnaga aTOMHBIX SIAEP

Snepuble peakunuu. 3aKOHBI COXPAHEHHS 3aPS0BOTO M MACCOBOTO YHCEI

Qusuueckue AeneHUs 6 npupode. €CTECTBEHHBIH pPaJUOAKTUBHBIA  (OH,
KOCMUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyY€HUE NPUPOJHBIX MHUHEPAJIOB,

I[Cf/iCTBHG paarnOaKTUBHBIX HSHYIICHI/Iﬁ Ha OpraHu3M 4€JI0BCKa

Texnuueckue ycmpoiicmea: CEKTPOCKOI, UHAUBUYAJIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AAC€pHasd SOHEPreTuKa



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

» dusuka, 7 knacc/ [epeimkun A.B., O611eCTBO ¢ OTpaHUYCHHOM
OTBETCTBEHHOCTHIO «/IPODA»; AkironepHoe obmectBo «M3marenscTBo
«IIpocsewienue»

» ®usuka, 8 xknace/ [lepoimkun A.B., ['yrauk E.M., O6mecTBo ¢ orpaHIueHHOM
OTBETCTBEHHOCTHIO «[PODAY; AkumonepHoe odectBo «31aTenbeTBo
«IIpocsemenue»

» Gusuka: 9 knacc: 6a30BbIi ypoBeHb: yueOHUK, 7 knacc/ [lepsimkun .M.,

NBanoB A.U., AkimonepHoe odmiectBo «M3aarenscTBo «IIpocBerienner

METOAUYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

"®uzuka. 7 kinacc. Metonuueckoe nocodue k yueOHuky A.B. [Tepbimkuna"
Ounonosnd Huna BnagumuposHa

"®uzuka. 8 kiacc. Metonuueckoe nmocodue k yueOuuky A.B. Ilepbrmkuna
duonond Huna BrnagumupoBHa

"®usnka. 9 kimacc. Metonuueckoe mocodue k yueOuuky A.B. Ilepprmkuna
I'yrauk Enena MouceeBna, Astop YMK mo ¢usuke, co3gaHHOTO MO MaTepraiam
A. B. Ilepsiikuna, Hay4Hbli cOTpyAHUK DeepasbHOro rocy 1apCTBEHHOTO
yupexenns « THCTUTYT coneprkanust U MmeToa0B oOydeHus» PAO, UepHukora

Onrwra AjsiekceeBHa



HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

* Poccuiickuii o01eoopaszoBatenbHbii moptain http://experiment.edu.ru

* Equnas xomtekius mudpoBeIx oOpasoBareabHbIX pecypcos http://school-
collection.edu.ru

» OdenepalibHBIN IIEHTP HHPOPMAIIMOHHO-00pa3oBaTenbHBIX pecypcoB (PILIMOP)
http://fcior.edu.ru

 CaliT 11 mpenoiaBaresield (PU3UKH, y4alUuXcsl ¥ UX poAUTENeH
http://www.fizika.ru

* College.ru: ®usuxa http://college.ru/fizika/

* ['azeta «®usukax» http://fiz.1september.ru

» OenepanbHast 3a09Hast PUBUKO-TEXHUYECKAsS MTKOIa TP MOCKOBCKOM (PH3UKO-
TEXHHYECKOM HHCTUTYTE hitp://www.school.mipt.ru

* Hayuno-nonynsipublil puznko-marematuueckuil xxypHan "Ksant" (Apxus
HoMepoB) http://kvant.mccme.ru/

* [Topran ecrectBenHbIX Hayk: Pusmka http://www.e-science.ru/physics

* Beenenne B nanorexHooruu http://nano-edu.ulsu.ru

» 3marensctBo BMHOM. JlaGopatopus 3nanuii. http://metodist.lbz.ru/

* SAHUMATEJIBHA ST ®U3UKA B BOITPOCAX U OTBETAX
http://elkin52.narod.ru/

* KITACCHAS ®U3UKA http://class-fizika.narod.ru/index.htm

* ®1I3UKA B AHUMAIUSAX http://physics.nad.ru/physics.htm.



* YuyeOHO-pa3BIiIeKaTeIbHbINA OPTAJ JJIs JETEH, YUUTENIEH, U POIUTENEH.

http://nau-ra.ru/
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