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MHNOSACHUTEJBbHASA 3AIINCKA
[Iporpamma 10 (¢uU3MKE HAa YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMS
COCTaBJICHa Ha OCHOBE TIOJIO)KCHHMM M TpeOOBaHWN K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIBLHON MPOTrpPaMMBbI, MPEICTABICHHBIX B



dI'OC 00O, a Takxke ¢ yuétoM (henepanpbHON paboueit MporpaMMbl BOCTIUTAHUS U
Konnenuuu npenomaBanust yue6Horo npenmera « Du3nkay.

[Iporpamma 1o (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIero o0Opa3oBaHMs
COCTaBJIEHa Ha OCHOBE IOJIO)KEHUW M TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHON 00pa3oBaTEIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIMY MpenogaBanus yueOHoro npeamera « Dusukay.

Copnepxkanue mporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3alMI0 H3yYEeHHS
GbU3UKN Ha JEITEILHOCTHON OcCHOBe. B mporpamme mno (u3uKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4ueOHOro mpemMera B peanusamuu TtpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo gu3uke ycTaHaBIMBAET pacupeneieHue yaeOHOro MaTepuana
1o rojaM o0ydeHus (IO Kjaccam), MpejyiaraeT IPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS! T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOTO COJEPKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHM 00yJaroIuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOIIM YUUTEIIIO B CO3/IaHUM pabodeil mporpaMMsbl 10 y4eOHOMY MIpeaMETY.

®du3rkKa SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YIEOHBIX
MPEIMETOB, TMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOILIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMUEH H (U3UYECKOU
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYH0 KapTHHY MHDa,
npefocTaBiIsieT Haubojee sCHbIe o00paslbl MPUMEHEHUsS HAyYHOTO METojia
MO3HAHUSA, TO €CTh CII0C00Aa MOTYyUYEHUs JOCTOBEPHBIX 3HAHUHN O MUPE.

OpHa W3 THaBHBIX 3a/lay (PU3NYECKOTO OO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusukun Ha 0a30BOM ypOBHE TPEAINOJIAaracT OBJAJACHHE
CICAYIOINIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIUMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCJIEAOBaHUS;

e HHTEPHPETUPOBATh JAHHBIE U HCIOIb30BaTh HAy4YHbIE JOKA3aTEJIbCTBA

JUTSI TIOJTyY€HUS BBIBOJIOBY.

[lenn wusyueHus ¢GU3MKKM Ha YPOBHE OCHOBHOro o0ImIero oOpa3oBaHMs

OMpeNeSieHbl B KOHIEMIIUM TMpernojiaBaHus ydeOHoro mnpeamera «Dusmnka» B



oOpa3oBarelbHBIX oOpraHusanmsx Poccuiickorn @Dexepanuu, peaTnu3yOIMHAX
OCHOBHBIE 00111e00pa30BaTeNbHbIE MPOTPAMMBI.
[enun uzydenust u3nKu:

NpUOOpPETEHUE HHTEpeca M CTpPEMJICHUS OOydYalolUXcs K HAyYHOMY
W3YYEHUIO TPUPOJBI, PA3ZBUTUE HUX HHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE NPEICTABICHUN O HAYYHOM METOJI€ TTO3HAHUS B (hOPMHUPOBAHUE
HCCIIE0BATEIBCKOTO OTHOIEHUS K OKPYKAOLIUM SIBICHUAM;
dbopMHpOBaHHE HAyYHOIO MHMPOBO33PEHMSI KaK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTaIbHbBIX 3aKOHOB (DM3UKH;
dbopMupoBaHUE TPEACTABICHUA O PO (DU3UKH [JISI Pa3BUTHUS APYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU U TEXHOJIOTHM;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynymieit
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBA3AHHON ¢ (DU3UKOM, MOJATOTOBKA K
JTanbHEHIIeMy 00y4YEHUIO B 9TOM HaIPaBJICHHH.

JlocTikeHne JTHX Iefield mporpaMMbl MO0 (U3WMKE HAa YpOBHE OCHOBHOTO
oOurero o0pazoBaHus 00ECIEYNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

NpUOOpEeTeHUE 3HAHWW O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBbIX, 3JEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

MpUOOpETeHNE YMEHUN OIMUCHIBATH M OOBACHATH (DU3UUYECKUE SIBJICHUS C
MCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUN;

OCBOCHHME METOJIOB pEIIeHUs MPOCTEHIIUX pacyeTHBIX 3aJady ¢
HCIIO0JIb30BaHUEM (buznIecKux MOJIeIeH, TBOPYECKHUX u
MPAaKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE yMEHUN HAOIIOATh MPUPOIHBIE SIBJICHUS U BHITIOJIHATH OTBITHI,
nabopaTopHble pabOTBl M AKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHE TPUEMOB padboThl ¢ MHpOpMaLUEe PU3NUECKOTO COJAEpKaHMUS,
BKJIFOYasi MH(POPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3HUKH, aHATIU3 U
KPUTHYECKOE OIICHUBAaHUE UH(OpMaINi;

3HAKOMCTBO cO chepamu podheCCHOHATILHON JIEATEIbHOCTH, CBI3aHHBIMHU
C (uU3MKOM, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTUKEHUAX (PU3NUECKON HAYKHU.

OO61iee ynciio YacoB, PEKOMEHJOBAaHHBIX JIJISl U3y4eHUs (QU3HKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjlacce — 68 yacoB (2 daca B Henelno), B 8 kiacce — 68
gacoB (2 uaca B Hemenmwo), B 9 kmacce — 102 yaca (3 waca B HeIENo).

[Ipennaraemslii B mporpaMmMe 1o (u3muke mnepeueHs J1abopaTopHbIX padoT U
OTBITOB SIBJISIETCSI PEKOMEHJIaTENIbHBIM, YUUTENb AENaeT BHIOOP MpHU MPOBEICHUU



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXCs, CIHUCKA AKCIEPUMEHTAIBHBIX 3a/IaHHUM, MPEJUIaraéMbIX B paMKax
OCHOBHOTI'O TOCYJJapCTBEHHOTO 3K3aMeHa 1o (hU3UKe.

COAEPKAHUE OBYUEHUA

7 KIIACC
®u3uKa u e€ poJib B IO3HAHUM OKPY:KaOUIero Mupa.

dusuka — Hayka o npupoze. SIBienus npuponsl. Ouszndeckue sBICHUA:
MEXAHUYECKUE, TEIUIOBBIE, JNEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenuuuHbl. M3MmepeHue Qusnueckux BenuyuH. DPuznyeckue
npubopsl. [lorpemHocts u3mepeHnit MexxayHapo/iHas cucTeMa eJuHuII.

Kak ¢wusuka u JApyrue ecTecTBEHHblE HAyKHM H3Y4YaloT MPUPO.Y.
EcTecTBeHHOHAyUYHBI METOJl TMO3HAaHUA: HAOIIOJEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmroaemoro siineHus. Onucanue GU3NIEeCKUX SBJICHUN C TTOMOIIBIO MOJIeTIeH

Hemoncmpauyuu.

1. MexaHHWuYecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SBJICHUS.

2. DOusudeckue MpUOOPHI M MPOLETypa MPSIMBIX U3MEPECHHUI aHAIOTOBBIM H

1M (GPOBBIM PUOOPOM.

Jlabopamopnwie pabomel u onvimol.

1. OmnpeneneHue UEHbI I€IE€HUs IIKaJIbl U3MEPUTENIBHOTO PUOOpa.

2. H3mepenue paccTOsTHUN.

3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO Tea.

4. OmnpeneneHue pasMepoB MaJIbIX TEJ.

5. M3Mepenue Ttemmeparypbl IIPU MOMOIIM KUJIKOCTHOIO TEPMOMETpa U

JlaTYMKa TEMIIEPATYyPBbl.

6. IIpoBeneHue mccienoBaHUs MO MPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
IapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlne, YeM OOJbIIe BHICOTA
ITyCKa.

IlepBoHavabHBIE CBEJACHNUS O CTPOCHMH BelllecTBA.

Crtpoenue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxkenue yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepatypoii. bpoyHoBckoe mBuxeHue, nuddysus. BzammonelicTBue 4acTuil
BEIIECTBA: IIPUTSHKEHUE U OTTAIIKMBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIABIX
(kpuctamnyeckux) Tesl. B3auMoCBsI3b MEXy CBOMCTBAMH BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpauuu.

1. HaGmronenune OpOyHOBCKOTO JIBHIKECHHSI.

2. HaGmonenue nuddyzum.

3. HaGmionenue  siBIeHU,  OOBSACHSIOUIUXCA  MPUTSHKEHUEM WM

OTTAJIKUBAHMEM YaCTHIl BEIIECTRA.

Jlabopamopnsie pabomel u onvimol.

1. OueHka JuaMeTpa aroMa METOJOM psaloB (C  HMCHOJIb30BAHUEM

dboTorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TETUIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUSI.

JIBH:KEeHME M B3aMMOAeiiCTBHE TeJl.
Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHMH. Pacuer mytu u
BPEMEHHU JIBUKEHUSI.
SBnenune wuHepuMHU. 3aKOH HMHEPUUHU. B3aumopeilcTBHe Tell Kak HpUYMHA
M3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIE
o0beMa BeIEeCTBA.
Cuita Kak XapakTepucTHhKa B3auMoaeucTBUs Tel. Chila ynpyrocTu U 3aKOH
['yka. MI3Mepenne cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIEHHE TSATOTEHUSI U CUJia
TsokecTu. Cuita TsKecTr Ha Jpyrux mianerax. Bec tena. HeBecomocts. Coxenune
CWJI, HAMPABJIEHHBIX O OJHOW NpsiMoM. PaBHoneiicTBytomas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE NOKOsA. TpeHne B NPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaOmronenue MexaHUUYECKOTO ABMKEHHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus WHEPIUU.
4. HabGnroneHue U3MEHEHUs! CKOPOCTH TIPU B3aUMOJICHCTBUU TE.
5. CpaBHEHHME MACC 10 B3aUMOAECHCTBUIO TET.
6. CnoxxeHue cuJjl, HalpaBJIEHHbBIX M0 OJJTHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHrue CKOPOCTH PABHOMEPHOTO IBUKEHUA (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jajee).

2. Ompenenenuie CpeAHEN CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa 0
HAKJIOHHOM TTOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeA.

4. OmbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsKeHUs (Iedopmaiun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.



5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXEHUS OT
BECa Teja U XapakTepa COIPUKACAIOIIMXCS TOBEPXHOCTEN.
JlaBjeHune TBEPABIX TeJl, KUAKOCTEH U ra3oB.

JaBnenue. CrnocoObl yMEHBIIEHUS! U YBEJIUYECHUS JlaBiieHud. J[aBieHue rasa.
3aBHUCHMOCTh JaBJICHHA raza OT oObema, TemmepaTypsl. [lepemaua maBnenus
TBEPJIIMUA TEJIAMH, XKUIKOCTSIMU U razamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS JKUJIKOCTA OT TiayOmHbl. ['mapocraTmdeckuit
napajokc. Coobuaroiuecs cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
BO3AylHON oOonouku 3emsin. OnbiT Toppuuewmu. M3mepenue armocdepHOro
JIaBJICHUA. 3aBUCHMOCTh aTMOC()EpPHOTO JaBIECHUS OT BBHICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTO TaBJICHHUS.

[elicTBue XUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoraBanue.

Jemoncmpayuu.
3aBUCHUMOCTbh JAAaBJIEHUS ra3a OT TeMIEepaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBHIO U Ta30M.

Coobmraroiuecst CoCy/ibl.

['mapaBnuyeckunt mpecc.

[IposiBnenue nelcTBUs aTMOC(EPHOTO JaBICHUS.

3aBUCHUMOCTh BBITAJIKUBAIOUICH CHJIBI OT 00BEMa MOTPYXKEHHOW YaCTH
TeJa U MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YCJOBHE IUIaBaHUs TEN: IJIABAHUE WJIM MOTPYKEHHUE TEJ B 3aBUCHUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTHU Beca Tella B BOJIE OT 00bEMa MOTpy>KEHHOH B
KUJKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnpITBI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MNOTPYKEHHOW B
YKUJKOCTh YACTH T€JIA U OT IJIOTHOCTH KUIKOCTH.

5. KoHcTtpyupoBanue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU U
onpeneseHne e€ rpy30noabEMHOCTH.

PaGora 1 MOIIHOCTB. JHepPrus.

Mexanudeckast padota. MOIIHOCTb.
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[TpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus ppluara. IlpuMmeHeHue mpaBwiia paBHOBECHsI pblyara K OJIOKY.
«3omotoe mpaBwio» MexaHukd. KoadduuueHT mnosesHoro nedctBus (naiee —
KIIJI) mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass dHeprusa. KuHeTtnueckas W NOTEHUHAJIBHAS DHEPTHS.
[IpeBpailieHre OTHOTO BUJIa MEXAHUYECKOW SHEPTUH B JIPYTOW. 3aKOH COXPAHEHUs
DHEPIUMU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThI CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUU Teja

10 TOPU3OHTAJIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.
4. H3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

TensoBbie sIBJICHUA.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHHUS
BemecTsa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUU.

Mopenu TBEPIOro, >KUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u aMmopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUW MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CMaunBaHKe U KanWUIAPHBIE sBIEHUS. TemoBoe pacluupeHue U CKaTue.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JIBHXKCHMS
yactull. BHyTpenHsas sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH HSHEpruu:
Terronepeaaya U COBEpLIEHUE paboTHI. Bunsl TEIUTIONEpENAUH:
TEILIONPOBOIHOCTh, KOHBEKIINS, H3IyUYCHHE.

KonudecTBo TemnoTsl. YjenbHas TEIUIOEMKOCTh BelIecTBa. TermiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPACBAHUE KPUCTAUNIMYECKMX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u konjaeHcauus. Mcnapenue. Kunenue. YaenbHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpATypbl KHIIEHHS OT aTrMoc(hepHOro
JTABJICHMUSL.

BnaxnocTs BO3ayXa.

DOHeprus TOIUIMBA. Y IeJIbHAS TEIUIOTA CTOPaHUSL.

[Tpuniuner pabotel TeroBbix aurareneil KIIJ TtemmoBoro nBurartens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMS U MPEBPALEHUS SHEPTUHU B TEIJIOBBIX IIPOLIECCAX.



Hemoncmpauuu.

1.

2
3
4.
5
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Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

Ha6monenune nuddysun.

Habmtoienue siBieHnid CMaurBaHUs M KAMWUTSIPHBIX SBICHUI.
HaGnronenue TemioBoro paciiupeHus Tei.

M3meHeHne naBiieHus ra3a Npu M3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIXKICHUU.

[TpaBuiia u3MepeHus TeMIeparypsbl.

Bunael Tenionepenayu.

OxJtaXxieHue Ipyu COBEPIIEHUH pabOTBhI.

HarpeBanue npu coBepiieHr# pabOThl BHEITHUMH CUJIAMHU.

. CpaBHEHHE TEIOEMKOCTEN PA3IMYHbBIX BELIECTB.

. Habnronenue xumnenus.

. HaGnrogenune nocrosiHCTBa TeMIlepaTyphl MpH MJIaBJICHUU.
13.

Moienu TEIUIOBBIX JBUTATEIIEH.

Jlabopamopnsie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO PUTSKEHHUS.
OMnbITEI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO0 HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3lyXa B OaJJIOHE HITTPUIIA.

OneITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb JaBJICHHUS BO3JyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmionenue wu3MeHeHUsT BHYTPEHHEH OHHEpruM Tella B pe3ysbTare
TEerUIonepeaui U padoThl BHEITHUX CHUJI.

HccnenoBanve sBIEHHUS TEIUIOOOMEHA MpPH CMEIIMBAHUU XOJOJHOW WU
ropsiuer BOJBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  MpHU
TEIJI000MEHE C HArPEThIM METAIMYECKUM LUIUHAPOM.

Onpenenenue yIeapHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHON TEIUIOTHI IIJIABJICHHUS JIBJA.

DJIeKTpU4YeCcKHe U MATHUTHBIE SIBJICHHUS.
Onektpu3auus Tel. J[Ba poaa SIEKTpUUECKUX 3apsioB. BzaummopeicTBue
3apsDKeHHBIX  Tesl. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJIEHCTBUS
3apSKEHHBIX TET OT BETUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEIIAMH).



Onektpuueckoe mnojne. Hanpspk€HHOCTH aiekTpudeckoro nosis. [lpuHuun
CYHEPHO3ULIUH IIEKTPUUECKUX TOJIEH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. [IpoBONHMKM W  JHMDJIEKTPUKUA. 3aKOH  COXPaHECHUSA
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUECKOTO TOKA.
WNCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPHUUYECKOro TOKa (TelIoBOE,
XUMUYECKOE, MAaTHUTHOE). DJIEKTPUUYECKHI TOK B XKHUJKOCTSIX U razax.

Onektpuueckas uenb. Cuima  TOkKa.  DJIEKTPUYECKOE  HAIPSIKEHHUE.
ConpoTuBieHHE NPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
I ydactka nend. [locnegoBarenbHOE W mapajuieNibHOE  COCIMHEHHE
IIPOBOTHUKOB.

PaGora ® MOIIHOCTH 3JIeKTpUuecKoro Toka. 3akoH Jlxoyns—JleHua.
DneKTpUUecKre e U MOTPEOUTENIH AIEKTPpUUECKoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[loctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYCHUE JJIs1 KU3HU Ha 3eMlle.
OnbiT  Opcrena. MarHuTHoe TIONE€  AJIEKTPUYECKOro Toka. lIpumeHneHwue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MAarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb MOCTOSSHHOTO TOKa. lCMONb30BaHUE JJIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apajnes. SIBneHue 3aeKTpOMarHuTHOW MHAYKIUU. [IpaBuino JleHua.
DNeKTporeHepaTop. Cnoco0bl NOJIyYEHHUS ANEKTPUUYECKOU SHEPIUMu.
DIEeKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DIeKTpu3anus Ted.
JIBa poaa 3JIEKTPUYECKUX 3apsII0OB U B3AUMOJCHCTBUE 3aPSAKEHHBIX TE.
Y CTpOUCTBO U JIEUCTBUE JIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAsE MHIYKIIHS.
3aKOH COXpaHEHUS BJIEKTPUUECKUX 3apsJIOB.
[IpOBOIHUKH U AUBIEKTPUKH.
MoaennpoBaHye CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO IOJIA.
M cTOYHUKHN NOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUJIKOCTH.
. ['a30BBbIi1 pa3ps.
. 3MepeHune cuiibl TOKka aMIepMETPOM.
. I3Mepenune 37eKTpuueCcKOoro HarpsHKeHUs. BOJIbTMETPOM.
. PeocTtat n marazuH cOnpoTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3aumopaeiicTBHe TOCTOSHHBIX MarHUTOB.

MoaenupoBaHue HEBO3MOXXHOCTH PA3/ICJICHUS TTOJIOCOB MarHuTa.
MoaenupoBaHre MarHUTHBIX MOJIE€H MOCTOSTHHBIX MAarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oje Toka. DJIEKTPOMArHuT.

JlercTBrEe MarHMTHOTO TOJISI HA IIPOBOJIHUK C TOKOM.
DJIIEKTPOABUTATENb ITIOCTOSHHOTO TOKA.

UccnenoBanue ssBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnbiTel Dapajnes.

3aBUCMMOCTh HAIIPaBJICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAONIOACHUIO DJEKTPU3ALMK TEI WHIYKUMEH W 1pu
COINPUKOCHOBEHHH.

HccnenoBanue AEUCTBUS 3JIEKTPUYECKOTO IMOJISI HA IPOBOJHHUKU U
JIUBJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON 1IETIH MOCTOSIHHOTO TOKA.
W3mepeHne U peryJImpoBaHUe CUIIbI TOKA.

N3mepeHne U peryampoBaHUe HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MIYLIETO 4Y€pE3 PE3UCTOp, OT
COINPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTb AIEKTPUYECKOTO
CONMPOTHUBJIEHUS MPOBOAHMKA OT €ro JUIMHBI, IUIOHIAJAM MONEPEUHOTO
CEUEHHMs U MaTepuaa.

IIpoBepka mpaBuia CHOXKEHUS HANPSHKEHUNM IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJid CHJIBI TOKa MPU MapayieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne padOThHI IEKTPUUECKOr0 TOKA, UYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3nucrope.

HccnenoBanre 3aBUCMMOCTHA CHIIBI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsKECHUS Ha HE.

Onpenenenue KII1/[ HarpeBarens.

HccnenoBanre MArHUTHOTO B3aMMOJIEUCTBUS IOCTOSIHHBIX MarHUTOB.
N3ydyeHre MarHuTHOTO TMOJS  IOCTOSIHHBIX ~ MarHUTOB  IPU  UX
00BEIMHEHUH U Pa3/IeJICHUU.

HccenenoBanne NEMCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.



17. ONBITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJICHCTBUS
KaTyIIKM C TOKOM W MarHuTa OT CHWJIbI TOKa M HaIpaBJICHUS TOKAa B
KaTyIIKE.

18. M3yueHue AeiCTBYSI MATHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u nu3ydeHue padoThl 3JEKTPOIBUTATEIIS.

20. 3mepenue KII/] anekTpoaBuraTeabHON yCTaHOBKH.

21. OnBITBI O UCCIAEAOBAHUIO SIBJICHUS DJJIEKTPOMArHUTHON WHIYKIUU:
WCCIIEIOBAHUE W3MEHEHUM 3HAYCHHMS W HANPaBICHUS HWHIAYKIMOHHOIO

TOKA.
9 KUIIACC

MexaHn4yecKkue siBJCHUA.

Mexannueckoe nBWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO MABMXKEHUsS. PaBHOMEpHOE MPSAMOJIMHEWHOE
nBxkeHue. HepaBHomepHoe npsimoninHelHoe JBrkeHue. CpenHsisi 1 MTHOBEHHas
CKOpOCTH T€Jia IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiMHEWHOe naBmkeHue. CBoOoaHOE
najgenue. OnwiTel ['anuies.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. Ilepmonm m dacrtota obOpareHus.
JInnerHasa u yriioBasi CKOpocTu. LleHTpoCcTpeMUTEIbHOE YCKOPEHUE.

[Tepsblii 3ak0oH HbptoToHa. BTopoit 3akoH HeroToHa. Tperuit 3akoH HeroToHa.
ITpuHIUII CyNIEpIIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHHUS TIOKOSI, APYTHUE BUJIbI TPEHUS.

Cunia TSOKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOHOIO
najgeHus. J[Buxenue mianetr BOkpyr ConHua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecomocTh U neperpy3Ku.

PaBHoBecue martepuanbHON TOUkU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEITIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynbec Tena. M3meHnenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanuueckass paboTta ¥ MOIIHOCTb. PaboTa cuMJl TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 3Hepruu u padoThl. [loTeHIManbHas YHEPTUSl TeNa, MOIHITOTO HaJl
ITOBEPXHOCTHIO 3eMiH. [loTeHIManbHas SHeprust CKaTou npykuHbel. Knunetnueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHue MexaHWYeCKOro JBUKEHUS TeJla OTHOCUTEILHO Pa3HbIX Tl

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

CpaBHeHue TyTed W TPACKTOPUN JBUKEHHS OJJHOIO U TOrO K€ Teia
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHERHOTO IBHKCHUSI.
HccnenoBanne Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaOnronenue ABUKEHUS Tella M0 OKPYKHOCTH.

HabGmronenne MexaHnuecKuX SBICHUMA, TPOUCXO/ISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PAaBHOMEPHOM UM  YCKOPEHHOM JBHXKEHUHU
OTHOCHUTEIHHO KabnHeTa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€la OT MAcChl Tela M JCHCTBYIOLIEH HA HETO
CUJIBL.

HaOnronenue paBeHcTBa CUIJI IPU B3aUMOJICHCTBUM TEIL.

W3meHeHue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenaya umItyabca npy B3auMOJEHCTBUU TEN.

[IpeobpazoBaHus SHEPTUU NPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITYJIbCca MPU HEYTIPYTOM B3aUMOICHCTBUM.

CoxpaHeHHe UMITYJIbCa TIPHU a0COIFOTHO YIIPYTOM B3aUMO/ICHCTBUU.
HaGmronenune peakTHBHOTO JABUKEHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH IIPU CBOOOTHOM IMaJICHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU MPHU JBHKECHUU TeJa MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopnwvie padbomol u onvimol.

1.

KoHcTpynpoBaHue TpakTa JJisi pa3roHa W JajJbHEWUILEr0 paBHOMEPHOTO
JIBKEHUS IAPUKA WK TEIEKKU.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JABUKCHHS
[IapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja IMPU PABHOYCKOPEHHOM JBHUKEHHH TIO
HAKJIOHHOM TJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHHU MHPU PaBHOYCKOPEHHOM
JIBH>KEHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAayaJbHONW CKOPOCTH IYTHU OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOT'O JJaBJICHUSI.

Omnpenenenue kodpduiirieHTa TPEHUSI CKOJIbKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBHKEHUH Tela
10 TOPU3OHTAJILHON MMOBEPXHOCTH.



10. Ompeneniene  pabOTBHl CHUJIBI  YIIPYTOCTH TPU  TMOABEME Tpy3a C
WCIIOJIb30BAHUEM HEIOJABUKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yuyeHue 3aKoHa COXpaHEHUSI SHEPTHUH.
Mexanuveckue Koj1e0aHUs U BOJHBI.

Konebarensnoe aemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOT,
4acToTa, aMIUIATYy1a. MareMaTu4ecKuil U MpyKUHHBIM MasTHUKU. [IpeBpaimieHue
SHEPIUH MPU KOJIEOATEIHLHOM JIBUKEHUM.

3aryxatonue ~ koneOanus.  BwiHyxzaeHnsle — kojebanus.  Pe3onanc.
Mexanuueckue BosiHbl. CBoMCTBa MexaHudeckux BoJH. [IpoponbHbie U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI © CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPIOM TeEJ€, CEICMUYECKUE BOTHBI.

3Byk. ['pomkocTh 3ByKa W BbicOTa ToHA. OTpaxenue 3Byka. MudpazByk u
yIIbTPA3BYK.

Hemoncmpayuu.

1. HaOnronenue kosieOaHuWili Ten MOJ JAEUCTBUEM CHUJIbI TSXKECTH U CHIIbI
YIPYTOCTH.

HabGmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaOmroienne BoIHYKI€HHBIX KOJIeOaHUM U pe30HaHca.
PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIN).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pEe30HaHC.
JIaﬁopamopnbte pabomul u onvimol.
1. OmpeneneHue YacTOThl W TEpHoOJa KoJeOaHWM MaTeMaTUYeCKOro
MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U MeproAa KoiaeOaHu MpyKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOeOaHUN MOABEIICHHOTO K HUTH

rpy3a OT JIJTMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTH NEpUOIa KOJeOaHUN TIPY>KUHHOTO MasiTHUKA

OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOJeOaHHI Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh Mepuoja  KosieOaHwuid
MPY>KUHHOTO MAsATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaICHUS.
DJIEKTPOMATHUTHOE 110JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  TMOJie.  DJIEKTpOMarHuTHele  BoJHbBL.  CBoiicTBa
ANEKTPOMarHuTHeIX BOJH. I[llkama »siexkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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OnekTpoMaruutHasi npupoaa cBeta. CkopocTh cBeTa. BolHOBBIE CBOICTBa
CBETA.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TMOMOIINBIO MOOWIBHOTO

tenedoHa.
CgeToOBbBIE SIBJICHUS.

JlyueBas  mogmenr  cBera.  Mcrounumkm — cBera.  [IpsmonmnHenHoe
pactnipoctpaneHue cBera. 3atmenust Connna u Jlynsl. Otpaxenue cBera. [lmockoe
3epKano. 3aKOH OTPaXKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHUs cBera. [lonHoe BHYTpeHHee
oTpaxkeHHe cBeTa. Vicmonb3oBaHUME TOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom myweit B gmH3e. Onrtuueckas cucrema (oToammapara,
MHUKpOCKONIa M Tejeckona. ['J1a3 kak onTuyeckas cucteMa. bin3opykocTh U
JaTbHO30PKOCTh.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbtoTona. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBHITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xop nyuel B coOMparolie JInH3e.

XoJ J1y4er B pacCenBarOLIeH JIMH3E.

[Tomyyenune n300pak€HUi ¢ TOMOLIBIO JIMH3.

[Tpunamun aeictBus doToanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxenue 6e10ro cBera B CIEKT.

12. [lonmy4yenue 6enoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanne 3aBUCUMOCTH yIJIa OTPAKEHHUS CBETOBOIO Jiyya OT yrjia
naJICHuUs.

2. M3yueHue xapakTEpUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIJIEHUS CBETOBOIO Jiy4ya OT yTJia
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlomyueHne N300pakeHHI C MOMOILBIO COOMPAIOIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUSI M ONTUYECKON CHIIBI coOMparomien
JIVH3BI.

6. OMBbITHI 1O Pa310KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbITBl IO BOCHPUSTHIO 1[BETA MPEAMETOB MPHU WX HAOIIOJCHUU uepes
[[BETOBbIC (DUIIHTPHI.

KBaunTtoBbIe siBJICHHS.

Omnwitel Pesepdopna u mimanerapHass mojenb atoma. Mognens aroma bopa.
HcnyckaHue v noriomeHrne cBeta aroMoM. KBaHThI. JIMHEYaThle CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oeta- U ramma-uzinydeHus. CTpoeHHEe aTOMHOIO
anpa. Hyxionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpauienus. [lepuon nonypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHs 3apsSJ0BOIO M MAacCOBOTO YHCEIL.
DHeprus CBsI3M aTOMHBIX sjep. CBsi3b Macchl W AHEpruu. Peakiuu cuHTE3a U
nenenus saep. Ucrounuku sneprunt ConHIA U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS DPAAMOAKTUBHBIX W3JYYEHUW HA >KHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHoekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ComekTp BoaOpoa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Paborta cuérunka MOHU3UPYIOIINX U3TYUYCHUM.

6. Peructparus uzinydeHust IpUPOIHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnroneHue CrlOMIHBIX U IMHEHYATHIX CIIEKTPOB U3IIYUYEHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPrMM YacCTULBI O TOPMO3HOMY

nyTH (1o ¢poTtorpadusm).

3. H3mepenue paaroakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-00001HAKOIINH MOAYJIb.

[ToBTOpUTEIHLHO-0000IAIOMINI MOYJIh MIPEAHA3HAYEH AJISI CUCTEMATU3alUU
u  0000IIeHHs  TPEIMETHOTO  COJEpKaHUS H  OMNbITa  JCSTEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »dK3aMeHy M0 (u3uke A o0yvaromuxcs,
BBIOPABIIMX 3TOT y4E€OHBII NpeaIMeET.

[Ipy “3ydYeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATENLHOCTH, HA OCHOBE KOTOPBIX 00€creurnBaeTcsl JOCTUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (dopMupyercs
€CTECTBCHHOHAY4YHAasd IPaMOTHOCTb. OCBOCHHME HAyYHBIX METOJOB HCCIEIOBAHUSA



SBIICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBICHITH (pu3mdeckue
SABJICHUSA, NPUMEHsASA I[IOJIyYEHHbIE 3HAHUs, pelarh 3aJayd, B TOM YHUCIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[TpyHUIMIIHATBHO OEATEIIBHOCTHBIN XapaKTep JAHHOTO pas3fielia pPeanu3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIuMecs BBINMOJHAIOT 3aJlaHusi, B KOTOPBIX UM
[peLIaracTes:

HA OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTh W HAYYHO OOBICHSTH
dbusndeckue SBICHUS B OKPYIKAIOIIECH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBAHUS (PU3UUECKUX SIBIICHUH, B TOM
YUCJIE U1 IPOBEPKU TUIOTE3 U MOJYUYCHUS TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HAaMOOJIEee BaXKHBIX TOCTIKCHHN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO HCIIOJIb30BAHUS PA3IUYHBIX MCTOYHHUKOB
DHEPrMU Ha OCHOBE 3aKOHA INPEBPAILCHUS U COXPAHEHUsI BCEX M3BECTHBIX BUJIOB
DHEPTUM.

Kaxngas w3 TeM [JaHHOTO MOAYJIS BKJIIOYAET JIKCHEPUMEHTAIBHOE
uccieoBaHne 0000mIaroero xapakrepa. Moayib 3aBepliacTcsi MPOBEIECHUEM
JIMAarHOCTUYECKOM U OLICHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIIEr0o 00pa3oBaHMsl.

INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBILIET'O OBPA3OBAHUA

N3yuyenue ¢u3NKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABIEHO

Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yNbTATOB.

B pe3ynbTaTe usydeHus: puU3NKu Ha ypOBHE OCHOBHOT'O OOIIEro o0pa3oBaHuUs

y obyyarorierocss OyayT copMUpOBaHBI CICIYIONINE JTUIHOCTHBIC PE3yJIbTATHl B

YaCTH:

e 1) MAaTPMOTHYECKOr0 BOCTIUTAHUSA:

e - IPOSIBJIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUNCKOMN
buznuecKoil HayKu;

e - IIEHHOCTHOE OTHOIIIEHUE K IOCTIXKEHHSIM POCCUNCKUX YUEHBIX-(U3UKOB,;

e 2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

e - TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYXJICHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTUKEHUI
bu3uKy;

e - OCO3HaHUE BAXXHOCTH MOPAIBHO-3THUUECKUX MPHUHIUIOB B JEATEIbHOCTH
YUY€HOT0;

e 3)3CcTETHYECKOr0 BOCIIUTAHUS:

e - BOCIpPUATHE ACTETUYECKUX KauecTB (PU3MUECKOW HAyKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NO3HAHMS:



- OCO3HAHHWE IIEHHOCTH (HU3MYECKON HAYKM KaK MOIHOTO WHCTPYMEHTa
[IO3HAHHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJOTIMHM, BaXKHEWILEH COCTaBISIOLIEN
KYJbTYPBIL;

- pa3BUTHE HAy4YyHOM JIIOOO3HATEIBLHOCTHU, HMHTEpPECa K HCCIEI0BATEIbCKOM
NEATEIBbHOCTH;

5) dopvmupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLUHMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH 0e30macHOro o0pa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE€30MaCHOTO TOBEACHHS Ha
TPAHCIOPTE, HA JOporax, C 3JEKTPUUECKUM M TEIUIOBBIM O0OpYyJOBaHUEM B
JOMAIIHUX YCIIOBUSX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pedJIeKCHUU, TMPU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YejaoBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:

- aKTHMBHOE Yy4YacTHE B pEUICHUM MPAKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3alluu, Topoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIbHOM HAIpaBJICHHOCTH, TPEOYIOIHUX B TOM YHCIEe U (DUIUYECKUX
3HAHUU;

- UHTEpeC K MPAKTUYECKOMY M3YUeHHIO Tpodeccuil, CBI3aHHbBIX ¢ (PU3UKON;

7) IKOJIOTHYe€CKOTr0 BOCIIMTAHUSA:

- OpHEHTaIusl Ha TpUMEeHeHUEe (U3MYECKUX 3HAHUU I PEIICHHsS 3a7a4 B
00JIaCTH OKpY’KaIoIIeW Cpenpl, TJIAaHUPOBAHHS IIOCTYNKOB U OLIEHKH HUX
BO3MOKHBIX MTOCJEACTBUMN JIJIs1 OKPYKAIOIIEH CPEJIbl;

- OCO3HAaHHUE TJ00AJIHHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIeM U MyTed ux
pelIeHus;

8) ajanrTanuu K M3MEHSIIOINUMCS YCJOBMSIM COUHUAJILHOM U TNPHPOIHOM
cpeabl:

- MOTPEOHOCTh BO B3aWMOJICUCTBHMU TIPU BBIMOJHEHUU MCCIIEIOBAaHUN U
MPOEKTOB (DPU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSIM
APYTHX,

- TOBBIICHHE YPOBHSA CBOEHM KOMIIETEHTHOCTH Y€pe3 IMPAKTUYECKYIO
NEATENbHOCTD;

- TOTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM UHucie HOPMYITUPOBATH
W], TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSX;

- OCO3HaHUE Ne(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 001acTH
bu3uKy;

- TUIAaHUPOBAaHUE CBOEr0 pPa3BUTHS B MPUOOPETEHUU HOBBIX (PUIUUECKUX
3HAHUU;



e - CTPCMJICHUC aHAJIM3UPOBATH U BBIABIIATH B3AMMOCBA3HU IIPUPOIBI, OGIHCCTBH "
O9KOHOMHMKH, B TOM 4YHCJIC C HCIIOJIb30BaAHHUCM (1)PI3H‘-IGCKI/IX 3HaHHﬁ;

e - OOCHKa CBOHX HeﬁCTBHﬁ C y‘IéTOM BIIMSAHUA Ha OKPYXAoIyro Cpcay,
BO3MOKHBIX I'JTO0OAJILHBIX HOCHGI[CTBHﬁ.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS MpOTrpaMMBbl MO (U3UKE HAa YPOBHE OCHOBHOTO
o01iero o6pa3oBanus y oOydaromnierocss OyayT copMHUpPOBaHEI MeTANpPeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOINIUE MO3HABATEIbHbIC YHUBEPCATIbHBIC YUeOHbBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  y4eOHbIC  JICHCTBHS,  PETYJISTHBHBIC

YHUBEpCalbHbIE YUeOHBIE 1EUCTBUS.

IMo3naBaTebHBbIE YHUBEPCAIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jjornueckue 1eiicTBUA:

BBISIBIISAITh W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPHU3HAKH OOBEKTOB
(sBIIEHUI);

yCTaHABIMBATh CYNIECTBEHHBIN MPU3HAK KIACCU(DUKALIUNA, OCHOBAHUS IS
0000IIeHNS 1 CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTHU Y MMPOTHBOPEYHS B pACCMAaTPUBAEMBIX (paKTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3HUECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYHUHHO-CJICJICTBEHHBIC CBSI3M TPH HM3YyYCHUU (U3MYCCKUX
SIBJICHWIA W TIPOIICCCOB, JIeJaTh BBIBOJBI C MCIIOIB30BAaHUEM JCTYKTHUBHBIX
Y MHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh THIIOTE3Bl O B3aWMOCBS3SIX
(hU3MYECKUX BEJINYHH;

CaMOCTOATENILHO BBIOUPATh CMOCOO pelieHuss Y4eOHOW (U3UMUECKOM
3amaun (CpaBHEHUE HECKOJIBKUX BapHaHTOB pEIEHHs, BHIOOpP Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBaTe/IbCKHe IeiiCTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
IPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY ILIAHY OIIBIT, HECJIOKHBIN
(bu3MYEeCKUN HKCIIEPUMEHT, HEOOJbIIOE HCcChaeAoBaHUE (U3HUECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHHMOCTb M  JOCTOBEPHOCTh HH(OPMALIHUIO,
MOJyYEHHYIO B X0J1€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYITHPOBATH 000OIIEHUS 1 BBIBOJBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHNS;



MPOTHO3WPOBATh BO3MOXXHOE JaJIbHEWIIEee pa3BUTHE  (DUIUIECKUX
MPOIIECCOB, a TAK)KE BBIJIBUTAThH MPEATIONOKEHHS 00 X Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTh PA3IUYHBIC METOJbI, HHCTPYMEHTBI W 3aIIPOCHI TIPH TIOUCKE U
orOope WHPOPMAIMKM WIM JAHHBIX C y4ETOM MPEAJIONKEHHOW YueOHOM
(hHU3UYECKOM 3a0a9H;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
pa3IMYHBIX BUAOB U (HOPM IIPEICTABICHHUS,

CaMOCTOSATEILHO BBIOMpATh ONTUMAIBHYIO (OpPMY  TIPEACTABICHHUS
uHDOpMAIIMU W WUIIOCTPUPOBATH pelIaeMble 3aJadll  HECIOKHBIMU
CXeMaMH, lrarpaMmmMamMu, HHOU rpa@uKoi U uX KOMOWHAIIUSIMH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

B XOJ€ 0OCYXXJeHusi y4yeOHOro Marepuana, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYHIECTBY OOCYXIaeMOI TEMBI U
BBICKA3bIBaTh WJEH, HALICJICHHBIE HA DPEIICHHE 33Ja4d U MOAJEpKAHUE
OJ1aroenaTeIbHOCTH OOIIEHNUS;

COMOCTAaBIISATh CBOM CYXKIEHUS C CYXACHUSIMU JPYTMX YYaCTHUKOB
auanora, oOOHapyKMBaTh pa3Iuunue U CXOACTBO MO3UIIMIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO IPEACTABIATh PE3yIbTAaThl BHIOIHEHHOTO (PU3UUYECKOTO OIBITA
(3KCTIEpUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

INOHMMaTh M HCHOJNb30BaThb  INPEUMYIIECTBA  KOMAaHJIHOM U
WHJUBUIYAIbHOW palOThl MNpU PELICHUH KOHKPETHOH (usndyeckon
poOJIeMBI;

IIPUHUMATh LIEJIA COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JIE€UCTBUS
no e€ JOCTHKEHUIO: pACIpEeAessaTh poJid, OOCYXAaTb IPOLECChl U
pe3yibTaThl COBMECTHOM pabOThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBINIOJIHATH CBOKO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAIPABIECHUIO M KOOPAMHHUPYS CBOM JEWUCTBHUS C JIPYTUMHU
YJIECHaMH KOMAaH/]Ibl;

OLICHHMBATh KadyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBUSL.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHH

CaMoopraHnsaunﬂ:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOMUX
ISt perieHust GU3NYeCKUX 3HAHUM;



OPUEHTHPOBATHCS B  PA3NMMYHBIX  TOAXOJaX TMPUHATUA  PEIICHHUM
(vHIMBUAYaTbHOE, TPHUHSATHE PEUICHUS B TPYIIE, MPUHITHE PEIICHHMA
TPYIIION);

CaMOCTOSATEIILHO COCTABIISTH AITOPUTM PEIIeHUs (U3HMICCKON 3aa9H UITH
IUTAHa HMCCIIEJOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIPeIjlaracMbie BAPUAHTHI PEIICHU;
JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbIN HHTEJJIEKT:

JaBaTh aICKBATHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHUS) PE3yJIbTaTOB
JeSITeNbHOCTH, 1aBaTh OLICHKY MPHOOPETEHHOMY OTIBITY;

BHOCHTb KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
(GU3MYEeCKOr0 HMCCIEAOBAHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIM U YCIOBHUSM;

CTaBUThH ce0s Ha MECTO JPYroro 4ejsoBeKa B XOJIe CIopa WA JIUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYToro;
NpU3HABATH CBOE MPABO HA OLIMOKY MpHU pelieHUH GU3NYECKUX 3aa4 UK
B YTBEPXKJICHUSX HA HAyYHBIE TEMbI U TAKOE XKE MPABO JPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xonity oOyuenus B 7 Kjacce mpeaMEeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MYeckHe W XUMHYECKHE  SIBICHMS,
HAOJIO/IEHUE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CIUHHUIIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHs BemlecTBa (TBEpPIOE,
KHUJKOe, Ta3000pa3HOe), MEXaHWYEeCKOe JIBKEHUE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOIIAs
cuna,  npedopmamus  (ympyras, — IUIaCTMYecKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pa3nuuath sBiaeHUs (qudQy3us, TEIIOBOE IBMKCHHE YAaCTHIl BEILIECTBA,
paBHOMEpPHOE  JIBJKEHUE, HEpaBHOMEPHOE  JBW)KEHHME, HHEpIHs,
B3aUMO/ICIICTBHE TeJ, paBHOBeCHE TBEPABIX TEN C 3aKPEIIEHHON OChIO
BpallleHus, Tepeada JaBICHUS TBEPABIMU TENaMH, >KUIKOCTSIMH U
razamy, arMocepHoe JaBieHHE, IUIaBaHWE Tell, MpPEeBpalleHus
MEXaHUYECKON PHEpPruM) MO OMHCAHMUIO UX XapaKTEPHbIX CBOWCTB U HA
OCHOBE OTIBITOB, ICMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHNUE;



pacmo3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3WYECKUX  SBICHUU B
OKpYy’)XKalollleM MHpE, B TOM uucie (pU3MUecCKHe SBJIECHUS B IPUPOJIE:
OpPUMEPHI JIBIXKCHHSI C Pa3IMYHBIMU CKOPOCTSAMH B YKMBOM M HEKHUBOU
Npupojie, JACHUCTBUE CHUJIbI TPEHUS B MPUPOAEC W TEXHHUKE, BIIHUSHUE
aTMoc(epHOro JaBJICHUS Ha >KUBOW OpraHH3M, IUIaBaHHUE PBIO, pblUyard B
TeJe YeJIOBEeKa, IPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 33a]auy B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SBICHHM;
OMKCHIBATh U3yUYECHHBIE CBOMCTBA Tel M (U3MUECKHUE SBJICHUS, UCIIONIb3YSI
¢du3nyeckue BeNWYUHBI (Macca, O00BEM, IJIOTHOCTh BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWIa TPEHUs, JaBieHue (TBEPHOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKUBAIOIIAs] CHJIa, MEXaHWYEeCKass paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETHYEeCKass W MOTEHIMalbHAs DHEPrusi), MPU OMUCAHUM MPABUIHHO
TPaKTOBaTh  (PU3MYECKUH  CMBICT  HWCIOJB3YeMBIX  BEJIMYWH, HX
0003HaueHUss W EIAUHMIBI (U3HUECKUX BEIUYMH, HAXOAUTHh (HOPMYIIBI,
CBS3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEJIMYHUHY C JAPYTMMH BEIMYMHAMH,
CTPOUTH TpaPUKU U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEITUYMH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3UUYECKUE SBICHUS M MPOLECCHI,
WCIIOJIB3Ysl TIpaBUJIa CJIOKEHHs CUJI (BAOJIb OJHOW MpsiMO), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pblyara (6J0ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruM, NpHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3aMMChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBICHMS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyaluid MPAaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TTPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PUIMUYECKHUX
ABJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJB3Yys 3aKOHbl H
dbopMyIbl, cBs3bIBarOlIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaau3a
YCJIOBHSI 33/1a4M 3alHCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (U3HUECKUE
BEJIUYMHBI B (OPMYJBI M TPOBOJUTH PACUEThl, HAXOJUTH CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE JJIsl PEIICHUs 3a]ay, OLIEHUBATh PEATUCTUYHOCTD
MOJTy4Y€HHOU (PU3NUECKON BETUYUHBI;

pacro3HaBaTb NPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MPHU TOMOIIH
(U3UYECKUX METOJIOB, B ONTMCAHUU UCCIIEI0BAHMS BBIIEISATH IPOBEPSIEMOE
Npeanojoxenue  (rumoresy),  pa3iuyaTb W UHTEPIPETUPOBATH



MOJyYEeHHBIM pe3yibTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITa, JeNaTh
BBIBO/IbI 110 €T0 PEe3yJIbTaTaM;

OPOBOJUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SBICHUN WU
(buznyecKux CBOICTB TeI: dbopmyIUpoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOI0 000py0BaHUS,
3aIMChIBaTh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJIBL;

BBITIOJHATh TMPSMbIE H3MEPEHHUS PACCTOSHUS, BPEMEHH, MacChl TeJa,
o0béMa, CHUIBI U TEMIIEpPaTypbl C HCIOJIb30BAHUEM aHAJIOIOBBIX U
U(pPOBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUs TPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
APYyTroil C HCIOJIb30BAHUEM MPSIMBIX M3MEPEHUN (3aBUCUMOCTU MYTHU
PaBHOMEPHO JBWXKYILIErOCS Tejla OT BPEMEHHU [IBHXKCHMSI Teja, CHJIbI
TPEHUSI CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBHCHUMOCTH CHJIbI TPEHUS OT IUIOMIAAN COMTPUKOCHOBEHUS TEJ, CUIIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpY>KEHHON YacTH Teja M OT TUIOTHOCTH JKUJIKOCTHU, €€ HEe3aBUCHUMOCTHU
OT IJIOTHOCTH TeJia, OT TIIyOMHBI, HA KOTOPYIO TIOTPY>KEHO TEJO, YCIOBHMA
IUTaBaHUsl TE€J, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4E€OHOTO UCCIENOBaHMs, CcOOUpaTh YCTaHOBKY U
BBITMIOJHATh M3MEPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl IMOJTYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEJIUYMH B BUJE
NPEIJIOKEHHBIX TaOMuI[ U TpaduKoB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BaHNUS;

NPOBOANTH KOCBEHHBIE HU3MEpEeHHs (PU3MUEeCKHX BENUYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTU U TBEPAOrO Teja, CUJIa TPEHHS] CKOJBXKECHMUS,
JaBJI€HUE  BO3/yXa, BBITAIKMBAIONIAS  CWJa, JCHCTBYyIOIAs  Ha
NOTPYXEHHOE B KHUAKOCTh TeN0, KOA(D(PHUIMEHT MONe3HOro IeHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKUUHU: TIpU
BBIMIOJTHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMUMHBI,

coOJII0/1aTh MpaBUiia TEXHUKN 0€30MaCHOCTH IIPH paboTe C 1abopaTopHbIM
000pyI0BaHUEM;

yKa3bIBaTh TMPUHIUIBI JACHCTBHUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETpP, AMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
pblyar, NOJBUKHBIA U HETIOABU)KHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI  JEHCTBUS HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE:
MNOJIINITHAKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIWYECKUN Ipecc,



MaHOMETp, BEICOTOMED, TTOPITHEBOM HACOC, APEOMETP), UCTIONIB3Ys 3SHAHUS
0 CBOMCTBaX (PU3MUYECKHX SIBICHHN U HEOOXOAUMbIe (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

MPUBOJANTh  NPUMEpPhl  (HAXOAWTh  WH(OpPMAIMIO O  TIPHUMEpPax)
MPAKTUYECKOTO HWCIOIB30BaHMS (U3UYECKUX 3HAHWA B ITOBCETHEBHOU
KU3HU NIl oOecrieueHrs 0e30MacHOCTH MpU oOparieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYIKAIOIIEH cpejie;

OCYUIECTBJIATH OTOOpP HCTOYHMKOB HH(popmauuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMECIOIIINXCS
3HAHUM © TYyTEM CPaBHEHHsI PA3IMYHBIX HCTOYHUKOB  BBIJCISITH
uH(pOpMaIUIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON WIM MOXKET OBIThH
HEJ0CTOBEPHOW;

WCITOJIB30BAaTh MPHU BBITTOJHCHUHM yYE€OHBIX 3aaHUN HAYYHO-TTOMYJISIPHYIO
TUTEPATYypy  (PUIMUECKOTO  CONEpIKaHWs, CIPABOYHBIE MaTepHUaIbI,
pecypchl cetn MaTepHeT, BiageTs npuéMaMu KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHusi MH(YOpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIE KPAaTKUE MHCHbMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIMU (U3UYECKOTO COACPKAHUSA, B TOM
qrcie MyOIuYHO JenaTh KpaTKhe COOOIIEHHS O pe3yibTaTax MPOEKTOB
WM y4eOHBIX UCCJIENOBAaHWMA, TPU ITOM TPAMOTHO UCIOJIb30BATh
M3YUYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIIJICHUE TTPE3EHTAIIUEH;

MIPU BBIMOJHEHUU YUYEOHBIX IPOCKTOB M HCCICIOBAaHUN pACIPEICISITh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHUH C TIOCTABIICHHBIMHU 3aj[a4aMH,
CIeNUTh 3a BBHITIOJIHEHHEM IUTaHA JEWCTBUH, aJeKBAaTHO OIICHUBATH
COOCTBEHHBIH  BKJIaJL B  JIEATENbHOCTh  TIPYMIbl, BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHCHHUE OKPY KAFOIITHX.

K xoH1y oO0yuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIINUYECKHUE U
amop(HbIe TeJa, HACBHINIEHHBI ¥ HEHACBIIIEHHBIM Map, BIAXHOCTb
BO3/yXa, TEMIEpaTypa, BHYTPEHHSS DSHEpPrus, TEIUIOBOM JBHUIaTellb,
AIIEMEHTAPHBIN ANEKTPUUYECKUHN 3apsJl, DNEKTPUUYECKOE I10JIE, TPOBOIHUKU
Y TADJICKTPUKU, IIOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;

pasznuyaTh sABJICHHs (TEIUIOBOE pacCIIMpeHHe U CHKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAYMBAaHUE, KANIWJUISIPHBIE SBJICHUS, UCIIAPEHHUE,
KOHJIEHCAlusl, IUIABJIEHHWE, KpHCTaJUIM3auus (OTBEpJEBAaHUE), KHUIICHUE,



Terionepeaaya (TerIonpOBOAHOCTb, KOHBEKIIHS, U3IIy4YEHUE),
ANEKTPU3aLUs TeJl, B3AaUMOJEHCTBHUE 3apsI0B, JEHCTBUS AJIEKTPUUECKOrO
TOKa, KOpPOTKOE 3aMbIKaHHME, B3aWMOJICHCTBUE MArHUTOB, JACHCTBUE
MAarHUTHOTO TOJIsl HAa TPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAS UHAYKIIUS)
[0 ONHCAHUID KX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHUE;

pacmo3HaBaTh TMPOSIBICHHE W3YYEHHBIX (U3WYECKUX SBICHUU B
OKpYy’)XalollleM MHpE, B TOM uucie (pU3MUecKHe SBJICHUS B IPUPOJE:
NOBEPXHOCTHOE HATSHKEHHME U KalWUIApHBIE SBJICHUS B MPHUPOJE,
KpUCTaulbl B mpupojae, u3inydyenue CoiHua, 3amep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, SJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuid, Jpeid MOI0COB, POJIb MArHUTHOTO MOJS IS KU3HU Ha
3emuiie, NOJSIPHOE CUSIHUE, PU 3TOM NEPEBOJIUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJCISITh CYIIECTBEHHBIE CBOMCTBA (TIpW3HAKH) (PU3MUECKHUX
SIBJICHUI;

OMKCHIBATh U3yUYECHHbIE CBOMCTBA Te M (U3HUECKHUE SIBJICHUS, UCIIOJIb3YSI
(dbu3nyeckre BEIMYUHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTHs, KOJTUYECTBO
TEIJIOTHI, yJeNbHAas TEIJIOEMKOCTh BEIECTBA, YJEJNbHAas TEIUIOTa
IUIaBJI€HUS, yJelbHasg TeIUloTa NapooOpa3oBaHMs, yJedbHas TEIoTa
CTOpaHUs TOIUIMBA, KOA()(PUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOU
MAallIuHbI, OTHOCHUTENIbHASI BJIQKHOCTb BO3AyXa, JJICKTPUUECKHU 3apsj,
CWJIa TOKa, JJEKTPUYECKOE HAINpPSHKEHUE, COMPOTHBIICHHE IPOBOJIHUKA,
yAENbHOE  CONPOTUBIEHHWE  BelllecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(U3UYECKU CMBICT UCIOJIb3yeMbIX BEIWYWH, 0003HAUYCHUS W EIUHUIIBI
(GU3MYEeCKUX BEIMYMH, HAXOAUTH (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEN PU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWMCTBA TN, (U3UYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJSIPHO-KMHETHUYECKONW TEOpUHU
CTPOEHMS BEIIECTBA, MPUHLMI CYNEPHO3ULIHUH TOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMma N5l yyacTKa IeNH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DJHEPruM, NpPU ITOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MAaTeMaTHYECKOE
BBIPAKEHHE,

OOBSCHATH (PU3NUYECKHE MPOIECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX



[IaroB ¢ oOmopoil Ha 1—2 W3Y4YEHHBIX CBOWCTBA (M3MYECKUX SBICHUH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIE 3aJayd B 2—3 JEHUCTBUS, HCMOJb3ys 3aKOHBl H
dbopmyIibl, CBsA3BIBAOIIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHalln3a
YCIOBUS 3aJlauyd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUIsl pEIICHUS 3a7a4d, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXoauMble Ay €€ pelIeHHs, MPOBOAMTH pPAacu€Thl U CPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO pPEHIUTh NpPH MOMOUIU
(U3MYECKUX METOJOB, HCIOIb3Ysl OMHCAHUE MCCIIEOBAaHUS, BBIACIATH
IIPOBEPSAEMOE  MPEIIIOJNIOKEHUE, OLIEHUBATh IPABUIBHOCTH ITOPSAKA
MIPOBEJICHUSI UCCIIE0OBAHUs, J€1aTh BHIBOIBI;

IPOBOJUTH OMNBITBI 1O HAOMIOJNEHUIO (PU3MYECKUX SBICHUN WU
(bu3HYecKuX CBOMCTB Tell (KamWJLISPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TEMIEPATYPhl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusi MPU M3IYYEHUM OT LBETA H3Iy4yaromiedl (IOrIouarolei)
NOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJbI OT TEMIEPATYPhI KUIAKOCTH U
IUIOIIAAN €€ TMIOBEPXHOCTH, DJJEKTPHU3alWs Tel W B3aUMOJEHCTBUE
ANEKTPUYECKUX 3apsANIOB, B3aWMOJICWCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJE€H TMOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MAarHATHOTO TIOJI1 HAa NPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBa OJEKTPOJBUTATENSI TMOCTOSHHOTO TOKa): (OpPMYIUpOBATH
IpOBEpseMbIE MPENON0KEHHS, COOUpPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000pyI0BaHUsl, OMKMCHIBATH XOJ1 ONBITA U (POPMYJIUPOBATH BHIBOIBI;
BBIMIOJHATh  MOpPSIMbIE  U3MEPEHUS  TeMIEpaTypbl,  OTHOCUTEIbHOMU
BJI&JKHOCTH BO3JyXa, CHJIbl TOKAa, HAIPSHKEHHS] C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MYECKUX BEJIMYMH, CPABHUBATH
pe3ynbTaThl UBMEPEHUN ¢ YUETOM 3a/IaHHON a0COTIOTHON NOTPEIIHOCTH;
MIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJAHOU (PU3MYECKOW BEJIMYUHBI OT
IpYyroil ¢ UCIHOJb30BAaHUEM NPSIMBIX HU3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBIIEHUS MPOBOJHUKA OT €r0 JUIMHBI, IUIONIAAU ITONEPEYHOTO
CEUYEHUS U yACIbHOTO CONPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIIEr0 4epe3 MPOBOJAHUK, OT HAINpSHKEHHs Ha MPOBOJHUKE,
HCCIIEIOBAHUE  IOCIEAOBATEIBHOTO M IMAPAJUIENBHOTO COECIMHEHUU
MIPOBOJIHUKOB): IIJJAHUPOBATh HCCIEJOBAHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHs, CIeAys NPENIOKEHHOMY IUIaHy, (PUKCUPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCHUMOCTH B BHUIE TaOIUI] U TpaduKOB,
JenaTh BBIBOJBI MO PE3YJIbTATAM UCCIIEN0BAHNUS;



IPOBOANTH KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BeIUYMH (yJesibHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH HM3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CJeaysl MPEATIOKEHHOW WHCTPYKIUHU, U
BBIYUCIISTH 3HAUCHNUE BEJIMYMHBI;

coOJII01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPH paboTe C 1abopaTopHBIM
000pyI0BaHUEM;

XapaKkTepU30BaTh IMPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX ONucaHus (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMmeTp,
BOJIbTMETpP, CUETUYHMK JJIEKTPUUYECKON HHEPrHH, SJIEKTPOOCBETHTEIHHBIC
npuOOpbl, HarpeBaTeIbHbIE IEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
IPEI0OXPAHUTEIH, JIEKTPOMArHUT, SJIEKTPOABUTATEINb TOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHMUSI O CBOWMCTBaX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
buznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM pPUCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, JABHUTaTEb BHYTPEHHETO
CropaHusi, JJIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
Heneil ¢ MOoCIe0BaTeNbHBIM U MapalJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasznnuasi ycIoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKHX IETeil;
OPUBOJUTH  MpUMEpPHl  (HAXOAUTh  HHGOpPMALMIO O  [pPUMEPax)
PAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEAHEBHOM
KHU3HU A1 obecriedeHnst 0€30MacHOCTH TP OOpallleHnH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMHM, COXPAHEHHUS 3I0POBbSI U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOILIEH Cpe/Ie;

OCYUIECTBJISATh MOUCK HHPOpMauu (U3HUECKOTO COJEpKaHHUS B
NurepHere, Ha OCHOBE UMEKOLIMXCS 3HAHUW U NYTEM CpPaBHEHUSA
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACNIATH  HH(POPMAIUIO, KOTOpas
ABJISIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;
MCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISPHYIO
JUTEepaTypy (PU3MYECKOro COAEpXkaHMs, CIPaBOYHbIE MaTepHalbl,
pecypchl cetu MHTEpHeT, BliageTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHUS,
0606mass wmHOOpPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
colepKaHusi, B TOM 4YHCIE NYOJUYHO TMPEACTABISATh PE3YJIbTAThI
MPOEKTHON WJIM MCCIENOBATENBCKONW ACSITETbHOCTH, IPU 3TOM TPaMOTHO



WCIIOJIP30BAaTh M3YUYEHHBIM TOHATHUHHBIM ammapar Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYILICHUE ITPE3EHTALUEN;

OpY BBIMOJHEHUU Y4YE€OHBIX MPOEKTOB W HUCCIAEAOBAHUN (U3UUECKUX
MPOLIECCOB pacHpesiessiTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33Jja4aMH, CJICJAUTH 34 BBINOJHEHUEM IJIaHA JIEMCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJAJ B
NEATENBbHOCTD IPYIIIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aMMOJICCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K koniy o0yueHus B 9 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCuUéTa, MaTepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEIHOCTh MEXaHWYECKOro ABMXKEHUs, Aedopmanus
(ynmpyrasi, njgacTuyeckas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IMEpEerpy3ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTpP TSLKECTH TBEPJOrO TENa, paBHOBECHE, MEXaHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, MH(pa3ByK M YIJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJbHO30PKOCTb,
CHEKTPhl UCIYCKAHUA M TOTJIOIIECHHUs, anb(a, OeTa- U raMMa-u3JIy4eHHUs,
U30TOIIbI, IIEPHAsA YHEPTETHUKA;

pasznuyaTh SIBI€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE
IBW)KCHHE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE
[IaJICHUE TEJ, PABHOMEPHOE JIBM)KEHHUE IO OKPYKHOCTH, B3aUMOJIEHCTBUE
TEJ, PEaKTUBHOE IBW)KEHME, KOoJeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JABUKEHUE, OTPAXKEHUE
3ByKa, NPSAMOJIMHENHOE PacHpOCTPAHEHUE, OTPaKEHHE M IPEIOMIICHHE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKEeHHUE OEJIoro cBeTa B
CHEKTp M CJIOXEHHE CHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsA PaJAHMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
M3JIy4YEHHs]) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHE;

pacmo3HaBaTh TMPOSIBJICHHE HM3YyUYEHHBIX (U3MYECKHX  SABICHUH B
OKpy’XarolieM Mupe (B TOM uucie (PU3UYECKHE SBICHUS B MPUPOJE:
IPWINBBI U OTJIUBBI, ABMKEHUE IIaHEeT COJHEYHONW CUCTEMBI, PEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUATUE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUS B MPHUPOJAE, OMOJIOrHMYECKOe AECWCTBHUE BUIMMOTIO,
yIbTPaQHOJIETOBOIO U PEHTICHOBCKOIO M3JIy4EHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHUBHOE H3ITyUYEHUE
NPUPOAHBIX MHUHEPAJIOB, JEWCTBHE pPAJAMOAKTHUBHBIX M3JIyYEHUA Ha



OpraHu3M 4eJIOBEKa), IPH 3TOM IEPEBOAMTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOICTBa (NpHU3HAKU) (UINUYECKUX
SIBJICHUU;

ONMKCHIBATh U3yUYECHHbIE CBOMCTBA T€ M (PU3UUECKHUE SIBJICHUS, UCIOJIb3YSI
¢busznyeckue BENUYMHBI (CpEOHSI W MTHOBEHHAas CKOPOCTh Tela Npu
HEPaBHOMEPHOM JIBMKEHUHM, YCKOPEHHE, NEPEMEIICHHE, NyTh, YIoBas
CKOPOCTb, CHJIa TPEHUS, CUa YNPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCeHMs, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHJIBL,
MeXaHU4yecKass pabdoTa M MOIIHOCTb, NOTEHUUAIbHAas DHHEPIrUs Tena,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS YHEPrus CKaTON
NPYKWHBI, KHHETHYECKas SHEprus, IOJHAas MEXaHW4YecKash >SHEeprus,
NEePUOJ U 4acTOoTa KojeOaHuM, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, [10KA3aTEb MPETOMIICHUS CPEMbl), P OMUCAHUU
MpaBUIBHO TPaKTOBaTh (U3MUYECKUN CMBICT MCIOJIb3YEMbIX BEJIWYMH,
0003HAYCHUSA W EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEJIUYMHAMU,
CTPOMUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUUYUH;
XapaKTepu3oBaTh CBOWCTBA Ted, (PU3UYECKUE SIBICHUS M MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTECHMS,
NPUHIUI CYNEpPHO3ULIMH CHJI, MNPUHUUI OTHOCUTENBHOCTH [ 'amuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpPAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MaCCOBOTO YHCEN
OpU SAEPHBIX pPEaKUMsIX, IPU 3TOM JlaBaTh CIIOBECHYIO (OPMYJIUPOBKY
3aKOHA U 3aIUCBhIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyaluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIAThH
NPUYUHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTH O0BICHEHUE U3 2—3 JTOrMYECKUX
1aroB ¢ ONopol Ha 2—3 W3Y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUM,
(U3MYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemiaTth pacy€THble 3a7aud  (OMUpAIoIIMecs Ha CcHucTeMy U3 2-3
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (HOPMYJIBI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33Ja4d 3alUCBhIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HEJOCTAIOIIME WIM U30BITOUHBbIE JaHHbIE, BBIOUPATH
3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE ISl PEIIEHUs, IPOBOJIUTh PACUETHI U
OLICHUBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHs (U3UUECKON
BEJINYUHBL;

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PpEUIUTh MpPU HMOMOIIU
(GU3MYECKUX METOJOB, HCIOIb3ysl OMHCAHUE MCCIIEIOBAaHUSA, BbIACIATH
MIPOBEPSEMOE MPEANOJIOKEHNE, OLICHUBAaTh MPABWIBHOCTh MOPSJIKa



MPOBEJICHUSI  WCCJICAOBAHMs, JElaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUH U OIBITOB;

OPOBOJUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SBICHUN WU
¢u3nUecKux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HeroToHa, 3akoHa
COXPaHEHHUs HHEPruH, 3aBUCHUMOCTh NEpHUOAa KOJeOaHWW MPYKHHHOTO
MasTHHKA OT MacChl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYbl MaJbIX KOJEOaHUMU, NPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA,
pasnokeHne Oenoro cCBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie M CBOWCTB HM300pakeHHsI MpeAMeTa B COOMparoliei
JUH3e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB HW3IYUYECHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
o0oOpyIoBaHUsl, OINHUCHIBATH  XOJI OMbITAa W  €ro  pe3yJbTarhl,
(bopMyIupOBaTh BHIBO/IBI;

MIPOBOJIUTH TIPU HEOOXOJAUMOCTH CEPHUIO MPSMBIX U3MEPCHHM, OMPEesisa
cCpeqHee 3HAYCHHE W3MEpPSIeMON BeIMYuHbI ((POKyCHOE paccTosHHE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOp crHoOcO0a HU3MEpPEHHUS
(M3MepuTeNbHOTO TPUOOpa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (DU3MUECKHX BEIUYHMH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHUH (3aBUCUMOCTH MYTH OT BPEMEHH
P PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HayaJdbHOM CKOpPOCTH, Mepuoia
KOJIeOaHMI MaTeMaTHYeCKOTO MasTHHUKA OT JUIMHBI HUTH, 3aBUCHMOCTHU
yrilia OTpaKEHUs CBETa OT yIJia MaJIeHus U yIJia MpeJoMIICHUS OT yria
najieHus): IJIAHUPOBAaTh HCCIEAOBAaHUE, CaMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pE3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
(u3nyeckux BENWYMH B BUJAE TaOmuil U rpaduKoB, JeJaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICIOBAHUS;

POBOJUTh KOCBEHHbIE HW3MEpPEHMs] (PU3NUYECKHX BEIUYUH (CpelHss
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOIO MAaACHHUs], KECTKOCTh MPYKHHBI, KOIPPUIUEHT
TPEHHUS CKOJBKEHHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
Mepuosl KoJeOaHWii MaTeMaTHYeCKOr0 W MPYXKUHHOTO MAasTHHKOB,
ONTHYECKas CWIa COOMpAIONIeH  JIMH3BL, PAJAMOAKTHUBHBIN  (POH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPCHHUS, CIEIys MPEUIOKEHHON WHCTPYKIIUH, BBIYUCIISITH
3HAaYCHHE BEIMYMHBI U aHAJM3UPOBATH MOYUYEHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOW MOTPEUIHOCTU U3MEPEHHUI;

coOJII0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIPH padoTe C 1ad0paTopHbIM
000opyI0BaHUEM;



pa3inuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PUINYECKUX MOJIEIeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb aToMa, HYKJIOHHAas
MOJIE€Tb ATOMHOTO S171pa;

XapaKTepU30BaTh MPUHIMIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOPOM Ha WX ONHMCAHUA (B TOM YHUCIE:
COUAOMETp, JAaTYMKU IOJOKEHHS, PACCTOSHHMS W YCKOpPEHHUs, PpaKeTa,
9XOJIOT, OYKH, MEepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HUCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKHX SBJIEHUW U  HEOOXOIUMMbIE  (PU3HUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB
IpU pelIeHUH YYEOHO-NMPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOCHHUS N300paXKEHHH B IIIOCKOM 3€pKaJie M COOMpAroIeil TNH3E;
OPUBOJIUTH  MPUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  [PUMEPax)
IPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEJHEBHOU
AKU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pOBbS U COOIIOACHMS
HOPM DKOJIOTUYECKOTO IMOBEJEHUS B OKPYIKaIOILEH CPELE;

OCYIIECTBISAITh TOUCK HHPOpMAIMH (PU3NYECKOTO COACpXKAHUSI B
WuTepHeTe, caMOCTOATENbHO (HOPMYIHUPYsI MOMCKOBBINA 3allpoc, HAXOAUTh
IYTU OINpEAENICHUsI JOCTOBEPHOCTH IOJIy4YEHHON MHPOpMAILM Ha OCHOBE
UMEIONTNXCS 3HAHUN U TIOMIOJHUTEIBHBIX HCTOYHUKOB,;

MCITI0JIB30BaTh MPHU BBIMOJIHEHUN Y4E€OHBIX 3aJaHUil HAay4YHO-MOMYJIIPHYIO
JAUTEepaTypy (PU3MUECKOro COAEpXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcsl cetd VHTepHET, BlajgeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBbIE NMUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(pOpMallMU W3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOM MIIM HCCIEI0BATENbCKON
JESITeNbHOCTH, MpPU 3TOM TIPaMOTHO  KCIOJNb30BaThb  HM3yYEHHBIN
HNOHATUHHBIM amnmapar Hu3y4yaemoro pasjena (U3MKM U COINpPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalueld ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.
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IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC

Ne T KoauvecTBo J[lara
eMa ypoka

n/n P 4acoB U3yYeHUs

| Yro nzydaet pusuka. Hexotopsie puznueckue |
TEPMUHBI.
HaGmoienust u onbiThl. OU3nyuecKre BETHUNHBL. 1
TOYHOCTB ¥ OTPEIIHOCTD U3MEPEHUM. 1
®u3nka u e€ BIUSHUE HA PA3BUTHE TEXHUKH. 1

5 JlaGoparopnas padora Nel "Onpenenenne nokasaHui |
W3MEpUTENLHOTO Tpudopa”
CrpoeHnue Bemectsa. Moekybl. 1

7 bpoyHoBCKOE nBUKEHHUE. 1

g JlabopaTopHas paGora Ne2 "Omnpenenenue pa3mepoB |
MaJjbIx Ten"

9 Juddys3us B razax, KUIKOCTIX U TBEPJIBIX TENAX. 1

10 B3anmHoe pUTSIKEHUE U OTTAJIKUBAHUE MOJIEKYJI. 1
ArperatHble COCTOSIHUS BellecTBa. Paznuune B

11 MOJIEKYJISPHOM CTPOEHUHU TBEPIBIX TEI, )KUIKOCTEN U 1
ra3os.

12 [ToBTOpenue raapsl "[lepBoHavaIbHBIE CBEICHUS O |
CTPOEHHUH BellecTBa"

13 Mexanuueckoe n1BuxeHue. PaBHomepHoe u |
HEPaBHOMEPHOE JIBI)KEHHE

14 Cxkopoctb. Ennnuiel ckopoctu 1

15 Pacuer nyTH ¥ BpeMeHH JIBH>KEHHUSL. 1

16 IIpssMonMHENHOE PaBHOYCKOPEHHOE JIBUKECHHUE. |
Yckopenue.

17 Nuepuus. 1

18 B3aumoneiicTBue Tei. 1

19 Macca tena. EnuHu1b Maccsl. 1

20 N3mepenne macchl Tena Ha Becax. JIaboparopHast |
padora Ne3 "l3mepenue maccel Tena”

21 [1;moTHOCTH BeliecTBa. 1

2 JlaGopaTopHas pa6ora Ne4 "V3mepenue o6béma |
TBEpPOTO Tena"

23 Pacuer Maccel 1 00bEMa Tea MO €ro MIOTHOCTH. 1

24 JlabopaTopHas padora Ne 5 "Onpenencnue 1



MJIOTHOCTH TBEpAOro Tena'

25 Cuna.

26 SBnenue Tarotenus. Cuia TSHKECTH

27 Cuna ynpyroctu. 3akoH ['yka

)3 CB43b MEXTY CUJION TSKECTH M Maccol Tena. Bec Tena.
Penrenue 3amad mo treMe "Cuia tsoxect"

29 Cuia TsKeCTH Ha Apyrux raaHetax. Ousndeckue
XapaKTEePUCTUKHU TIIIAaHET
N3mepenue cui. [{unamomerp. JlabopaTtopHas

30 padora Ne6 "I'pagynpoBaHue NPYKUHBI U U3MEPEHHE
CuJI JuHaMmoMeTpom"

31 CnoxeHue AByX CWJI, HAIPABJIEHHBIX 110 OJHOU
npsiMoid. PaBHOIeHCTBYO1IIAS CHIT

32 Cuna tpeHus.

33 Tpenune nokos. TpeHue B IpUpoJie U TEXHUKE
Pemenue 3amau o remam: «Bec tenay, «['paduueckoe

34 n3o0pakenne cuim, «Cuibly», «PaBHOIEHCTBYOIIAS
CHI»

35 KOHTPOJIBHAS PABOTA Nel «B3aumopencTBue
Ten"

36 Hasnenue. Equanipl naBiaeHus. CriocoObl
YMEHBIIEHUS U YBEIUUYCHHUS TABICHUS

37 JlaBnenwue rasa.

13 [lepenaua naBneHus TBEPABIMU TEJIAMHU, KUIKOCTIMU U
razamu. 3akoH [lackas

19 JlaBneHue B )KUIKOCTH U ra3e, BBI3BAHHOE JCHCTBUEM
CHUJIBI TSKECTHU

40 Pacuér naBneHus )XKHIKOCTH HA THO ¥ CTCHKH COCY/Ia.

41 Coobmaromnumecs: cocysl

42 Bec Bo3ayxa. ATmocdepHoe naBieHne

13 N3mepenue armocheproro nasieHus. Oneit
Toppuuennu

44 bapomerp-anepouna. AtmocdepHoe 1aBiIeHUE HA
Pa3IUYHBIX BBICOTAX

45 ManomeTtpsl. [lopiiHeBON KUIKOCTHBIN HACOC

46 I'mapaBnnyeckuit mpecc

47 JleficTBHE )KUIKOCTH U Ta3a Ha MIOTPYKEHHOE B HUX
TEJO.

48 ApxumenoBa cuia.



Jlaboparopnasi padora Ne7 «Onpenenenne

49 BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIONIEH Ha TETO, 1
MOTPY>KEHHOE B KUJKOCTB)

50 [1naBanue Ten 1
Pemenue 3anau no remam: «IlnaBanue cyaos.

51 Bo3nyxonnaBanuey, «JlaBieHnue TBEpAbIX TEM, 1
JKUJKOCTEN U Ta30B»

50 KOHTPOJIBHAS PABOTA Ne 2 "/laBnenue 1
TBEPJBIX TEN, )KUIKOCTEN U ra3oB"

53 Mexannueckas pabota. Enunuis: paboTsl. 1

54 MorHocTh. EquHUIIBEI MOIITHOCTH 1

55 Pemenne 3amay o teme "Pabora u MOIITHOCTH" 1

56 [IpocTeie Mexanu3Mmebl. Peryar. PaBHOBecue cui Ha |
pblyare.

57 MowmeHT cuitbl. Peiuaru B TeXHUKE, OBITY U TIPHPOJIC. 1

53 JlabopaTopHas padora Ne 8 «lccnenoBanue ycinoBus |
paBHOBECHUS pbluara
[IpuMeHeHure npaBuiia paBHOBECUS pbluara K

59 0s10ky.PaBeHCTBO paboT MpH UCIIOJIB30BAHUHN MTPOCTHIX 1
MEXAaHHU3MOB. "30JI0TO€ IPABUIIO" MEXAHUKH.

60 KoaddurmenT none3noro neicTBusi MEXaHU3Ma. 1

61 Mexanunueckas sHeprus. Kunetnueckas u |
MOTEHI[MAIbHAs YHEPTUs

& HpeprameHHe MEXaHWYECKON PHEPTrUU OJHOTO BU/IA B |
JIPYTOM.

63 Pemenne 3amaa mo teme "Pabora, momuocts, KIT/" 1

64 KOHTPOJIBHAS PABOTA Ne3 o reme «Pabota u |
MOIIHOCTb. DHEPTUs»

65 PesepBHbIii ypok. Pabora ¢ Tekctamu mo teme "Pabora. 1
MomnocTs. DHeprus"

66 PesepBHblii ypok. PaboTa ¢ Tekctamu 1o Teme |
"Mexanudeckoe ABuxKeHue"

67 PesepBHBIit ypok 1

68 Pe3epBHBIiT ypok 1

OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



8 KUIACC

KosmuectBo
Nen/m  Tema ypoka 4acoB HAata
U3y4eHus!
OCHOBHBIE MOJIO)KEHHS MOJIEKYJIIPHO-KUHETUYECKON 1
1 TEOPHH M UX OTBITHBIE TIOATBEPXKACHUSA. Macca u pa3mep
aTOMOB U MOJIEKYJI.
Mopenu TBEPIOTO, )KUKOTO U Ta3000pa3HOTO COCTOSTHUMN
BEILIECTBA. |
2 OObsicHEeHUE CBOMCTB TBEPOTO, KUIKOTO U Ta3000pa3HOTO
COCTOSIHH BeIIeCTBA HAa OCHOBE MOJIOXKEHUI MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUH
3 Kpucrannmaeckue u amopdHbIe Tena 1
4 CmauuBanue ¥ KanuuisipHOCTh. [loBepxHOCTHOE |
HaTsDKEHUE
5 Temmnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO |
TEIUIOBOTO JIBMKEHHUSA YacTull. TernoBoe pacimpeHue u
cKaTue.
6 Buytpennsis sueprusi. CriocoObl ”3MEHEHHSI BHYTPEHHEH |
SHEPTUH
7 Buns! Terutonepenauu. |
VYpok-koubepenius "[IpakTnyeckoe UCMoIb30BaHNE 1
8 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUAJIOB B LEIAX
sHeprocOepexeHus"
9 KonnuectBo T€mnoThl. Y 1eabHAs TEMIOEMKOCTD. 1
10 Pacyer konmuecTBa TEMIOTH, HEOOXOAUMOTO ISt |
HarpeBaHus Tejla U BBIJICISEMOTO UM MIPHU OXJIaXKICHUN
1 VYpaBHeHue TerioBoro 6ananca. TermmooOMeH U TeIoBoe |
paBHOBecCHE
JladopaTopnas padora Nel "UccnenoBanue siBeHus |
12 TEIJI000MEHa MTPU CMEIIMBAHUN XOJIOIHON U TOpsYeit
BOABI"
13 OHeprus TOIIMBA. Y IebHAsl TEIIOTa CTOPaHUs 1
14 [1naBneHue u OTBEpAEBaHUE KPUCTAITMYECKHUX Tell. |
VY aenpHas TEI0Ta MJIaBICHUS
15 Pemenne 3amau Ha Temy «IlimaBieHne u oTBEpaEeBaHUE 1
KPUCTAJUTMUECKUX TEI
16 [TapoobpazoBanue u koHaeHcaus. Mcnapenue 1
Kunenue. Y nenpHas Temnora mapooOpa3oBaHus U
17 KOHJCHCAIIUU. 3aBUCUMOCTh TeMIIepaTypbl KUIIEHHUS OT 1

aTMOC(EepHOTO TaBJICHHS



Pemenwne 3anau Ha Temy «I[lapooOpa3oBanue u

18 1
KOHJICHCALUs»

19 Brnaxxnocts Bo3nyxa. [Ipaktnueckas padota "Onpenenenue 1
OTHOCUTEIHHOM BIaXXHOCTU BO3ayXxa"

20 [TpunnMnIE! paboThl TEIIOBBIX ABUTaTeneil. [lapoBas |
TypOuHa. /IBurarenab BHyTPEHHETO CrOPaHUS

71 KIIJI TermoBoro asuratens. TenaoBble ABUTATEIN U 1
3alIUTa OKpY>Karole cpeibl

2 3aKOH COXpaHEHMsI U MIPEBPALIEHHS SHEPTUU B TETNIOBBIX 1
mporueccax

3 [ToaroroBka Kk KOHTpOJILHOU paboTe o Teme "TeroBbie 1
siBiieHUs. MI3MeHeHue arperaTHbIx COCTOsIHUM BelecTna”
KOHTPOJIBHAS PABOTA Nel no teme "TemioBbie 1

24 siBjieHus1. U3MeHeHne arperaTHbIX COCTOSIHUM
Bemiecrea'"

25 OnexTpusanus Tei. [[Ba poga 3JIEKTpUUECKUX 3apsI0B 1

2% VYpok-uccienoBanue "IneKTpu3anus TeJl UHIYKUUEH U TPU 1
CONMPUKOCHOBEHUH"

27 B3aumopeiictBue 3apspkeHHBIX Tell. 3akoH Kynona 1

)3 OnexTpuueckoe nosie. HampspkeHHOCTh 3JEKTPUYECKOTO |
nostst. [IprHIAI cynepno3uiuy IEKTPUIECKUX MTOJIEH.

29 Hocutenu snexktpruyeckux 3apsaaoB. DIeMEHTAPHBIN 3apsij. |
CrpoeHue aToma.

30 [IpoBOIHMKYN U TUAIEKTPUKH. 3aKOH COXPAHEHNUS |
ANEKTPUYECKOro 3apsaa

31 Pemenue 3a1a4 Ha IPUMEHEHNE CBOMCTB 2JIEKTPUUECKUX |
3aps0B

1 DJNEKTPUUYECKUN TOK, YCIIOBUS €TI0 CYLIECTBOBAHMUS. |
W cTOYHMKY 31EKTPUYECKOTO TOKA

33 JIeficTBUS SJIEKTPUIECKOTO TOKA 1

34 DNEeKTPUYECKUI TOK B METAJIJIaX, )KUIKOCTAX U razax 1

35 DneKTpuYecKas 1enb U €€ COCTaBHBIE YaCTH 1

1

36 Cuna toka. I3Mepenue cuibl TOKa.

37 JladopaTopnasi padora Ne2 "COopka d7IEeKTpPUIECKON TIeNH 1
Y U3MEPEHHE CUJIBI TOKA B €€ Pa3IMYHBIX y4acTKax"

18 DnexTpuueckoe HanpspkeHue. BonbrMerp. Jlaboparopnas 1
pabota "M3Mepenne u peryTupoBaHue HanpsoKeHus "

39 JlabopaTopnasi padora Ne3 "l3Mepenne HanpsKEeHUs Ha |

Pa3JIMYHBIX YYaCTKaX MMOCIEI0BATEIIBHOMN IIEKTPUUYECKOM



e

COHpOTI/IBHCHI/IC IpOBOAHHKA. 3akon Oma AJId ydacCTKa

40
LETH.

41 Pacdet conpoTuBieHus NPOBOJHUKA. Y JETBHOE
COTIPOTHUBIICHUE.

42 Pemwenue 3aau Ha Temy «3akoH Omay

43 Peocrtatsl

44 JladopaTopHasi padora Ned "l3mepenue cConmpoTHUBICHUS
MpOBOJHUKA. M3yueHne npuHIuIa 1eicTBUs peocrara”

45 [TocnenoBarenbHOE U MapaIEIbHOE COSTUHEHUS
MIPOBOJIHUKOB

46 Pemrenne 3amau Ha npuMeHeHue 3akoHa Oma st
Pa3IMYHOTO COSAMHEHHSI POBOHUKOB

47 Pemenune 3amau Ha npumeHeHue 3akona Oma st
Pa3IMYHOTO COSAMHEHHSI POBOTHUKOB

43 PaboTta 1 MOITHOCTE AJIEKTPUIECKOTO TOKA. 3aKOH JKoyIs-
Jlenua

49 JlaGopaTopHnas padoraNe 5 "Onpenenenue paboTsl U
MOIIIHOCTH 3JIEKTPUYECKOro ToKa"

50 Pemenue 3anau Ha Temy «3akoH Jxoynsa-Jlenmay

51 DeKTpUYECKUE IS U MTOTPEOUTENH dIEKTPHUIECKON
sHepruu B ObITy. KopoTKoe 3aMbIkaHue.
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

52 «INEeKTPUUECKHUE 3apsAibl. 3apsHKEHHBIE Tela U UX
B3auMoAeUCTBUSA. II0CTOAHHBIN AIEKTPUIECKUN TOK»
KOHTPOJIBHAS PABOTA Ne2 «QuiekTpudeckue

53 3apsiibl. 3apsizKeHHbIE TeJIa U UX B3aMMOIelCTBHS.
IHocTOAHHBIN JIEKTPUYECKHI TOK»

54 ITocTossHHBIC MArHUTEI, UX B3aNMOICHCTBHE.

55 MarnutHoe nose. MaruutHoe 1osie 3eMIId U ero 3HaueHue
IS KA3HU Ha 3eMIIe

56 MaruautHoe nosie snekTpudeckoro Toka. OnsIT Jpcrena.

57 MarnuTHO€ noje KaTymku ¢ TokoM. [Ipumenenue
3JIEKTPOMATrHUTOB B TEXHUKE.

58 JlelicTBME MAarHUTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM.

59 WNHykuyst MAarHUTHOTO TOJISI. DJIEKTPOIBUTATEh
MMOCTOSTHHOTO TOKA.

60 MarHuTHbBIN NOTOK. SIBJI€HUE AIIEKTPOMAarHUTHOM

HHAYKIOWU.



61

62

63

64

65

66

67

68

JladopaTopHasi padora Ne6 «/3yueHue saBieHus
AJIEKTPOMArHUTHON MHIYKIIAN

Onexrporereparop. CriocoObl MOTYyYSHUS HIEKTPUUECKON
SHEPTUH.

[lepenaya 31eKTPUYECKOM SHEPTUH.

[ToarotroBka K KOHTPOJIBHOU PabOTE MO TeMe
"DJeKTpUUECKUE U MAarHUTHBIE SIBJICHUS"
KOHTPOJIBHASA PABOTA Ne3 no Teme
"JileKTpUYeCKHe U MATHUTHBbIE ABJIeHus"

PesepBubIii ypok. Pabota ¢ Tekctamu o teme "TermmoBbie
SIBJICHUS"

PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme
"[locTOsIHHBIN AMEeKTpUYeCKUil TOK"

PesepBHbIit ypok. PaGorta ¢ TekcTtamu 1o Teme "MarHuTHbIe
SIBJIICHUS"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

9 KJIACC

Ne
n/m

Tema ypoka

MexaHn4decKkoe JBHKEHHE. MaTepI/Ia.HLHaH touka. CucremMa
OTCUcCTa.

Ilepemenienue.
OmnpeneneHne KOOPAUHATHI JBUKYILETOCs TENA.

CKOpOCTL pPaBHOMCPHOI'O HpﬂMOHHHeﬁHOFO JABVOKCHUA.

68

KoauuyecTBO
4acoB

Jlara
U3ydeHust

[Tepemenienue npu NpAMOJIMHEHHOM PaBHOMEPHOM
JOBUKXCHHUU.

I'paduk 3aBUCUMOCTH KHHEMATUYECKUX BEIMYMH OT BPEMEHH
[P PAaBHOMEPHOM IIPSIMOJIMHEMHOM JIBHKECHHH.

10

11

12

HepaBunomepHoe npsimonuHeitHoe aBuxenne. CpeaHss
CKOPOCTb.

[IpssMonHETHOE PaBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE

CKOpOCTh IPSMOJIMHEHHOTO PABHOYCKOPEHHOTO JIBMKEHHUSL.
I'padux ckopocTH

[Tepemerienue npu NpSIMOIMHEHHOM PaBHOYCKOPEHHOM
JIBUKEHUH.

IIepemenienue npu NpAMOIUHENHOM PaBHOYCKOPEHHOM
JIBIDKCHUH 0€3 HavaJbHON CKOPOCTH.

JlabopaTopnas padora Nel "VccrnenoBanue



PaBHOYCKOPEHHOTO JBIKCHUS 0€3 Ha4aIbHOU CKOPOCTH"

13 Pemenue 3anau no teme "KnHemaTuka MmaTepruaibHONW TOUKH" 1
['padyiky 3aBUCUMOCTH KHHEMATHUYECKUX BEJIMYUH OT

14 BPEMEHHU TPH MPSAMOJUHEITHOM PaBHOYCKOPEHHOM 1
JIBU)KEHHH.

15 [ToaroroBka K KOHTPOJILHOU paboTe MO TeMe )
"[IpsiMmonuHEITHOE PaBHOYCKOPEHHOE JBUXKEHHE"

16 KOHTPOJIBHASA PABOTA Nel "IlpsamosuHeiiHoe |
PaBHOYCKOpPEeHHOe ABUKeHue"

17 OTHOCUTENLHOCTD IBMKECHHUS. 1

18 Nuepuumanbaelie cuctemsl oTcuera. [lepbiit 3akoH HeroToHa. 1

19 Bropoii 3akon Herotona. PaBHozelicTBy01IIasA crita 1

20 Tpertuit 3akon Hetotona. Cyneprno3unust CHJL. 1

21 Pemenue 3anau Ha npumeHeHne 3aKk0HOB HbroTOHA 1

22 CB00OOIHOE ITaJ€HUE TEII. 1

3 JIBuxkeHue Tena, OpOIIEHHOTO BEPTUKAIBLHO BBEPX. 1
HesecomocTs.

24 Pemenue 3amay Ha cBOOOJHOE MMalEHUE TEIL. 1

25 3aKOH BCEMHUPHOIO TATOTEHUS. 1

26 Yckopenue cBOOOIHO MaieHus Ha 3eMie U JpyTrux HeOeCHBIX |
Tenax.

27 Cuna ynpyroctu. 3akoH ['yka 1

28 Cuna Tpenus 1

29 Pemrenue 3amad mo treMe "3akonsl HeroTona. Cuia |
ynpyroctu. Cuna tpenus"”

30 [IpssMonMHENHOE U KPUBOJIMHEWHOE ABUKEHUE. PaBHOMEpHOE |
JIBIDKEHUE 110 OKPYKHOCTH.

31 Pemenue 3a1a4 Ha ABUKEHUE TeEJIA 110 OKPYKHOCTH. 1

1 Nmnynbe Tena. UMnyabsc cuiibl. 3aKOH COXpaHEHUS |
HUMITYJIbCA.

33 Pemenue 3ana4 no teme "3aKoH COXpaHEHUs UMITyJibca" 1

34 PeaktuBHOE nBUKEHUE. PakeTsl. 1

35 PaGora cuibl. 1

36 [loTeHumanbHas 1 KUHETUYECKAs! SHEPTUU. 1

37 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE 1

38 Pemenue 3anad no reme "3akoH COXpaHEHUS YHEPTUU" 1

39 KOHTPOJIBHAS PABOTA Ne2 no teme ""3akoHbl |
Herorona. 3akonsl coxpanenus'

40 KonebarenbHoe nBuxenue. CBOOOAHBIE KOJICOAHMS. 1



41 Benmumnnel, xapakTepu3ylonme KojiedaTenbHOe TBIKEHHUE. 1

42 ["apmoHnueckue KojaeOaHusl. 1
JladopaTopnas padora Ne2 «/ccnemoBanue 3aBUCUMOCTH

43 MepHo/ia ¥ YaCTOThI CBOOOTHBIX KOJICOaHUH HUTSHOTO 1
MasiTHUKA OT €ro JJITUHBDY

44 3aryxatomue Konebanus. BeiHyx1eHHbIe KOJIeOaHusl. 1

45 Pe3onanc. 1

46 Pacnipoctpanenue konebanuii B cpene. MexaHnuueckue |
BOJIHBL. [Ipo/10JIbHBIE U MTOTIEPEYHBIE BOJIHBI

47 Jlnuna BosiHbl. CKOPOCTH pacpOCTPAaHEHUS BOJIH. 1

48 Hcrounnky 3ByKa. 3BYKOBBIE KOJICOAHUSI. 1

49 BricoTta, TeMOp ¥ IpPOMKOCTb 3BYKa. 1

50 Pacnpoctpanenue 3Byka. 3ByKOBbIE BOJIHBI. 1

51 OTtpaxkeHue 3Byka. 3ByKOBOM Pe30HAHC. 1

50 KOHTPOJIBHASA PABOTA Ne3 o Tteme |
"MexaHu4ecKkue KoJieOaHus U BOJHbI'"

53 MarunuTHOE 1moJjie u ero rpaduueckoe n300pakxeHHe. |
HeonHnopoaHoe 1 0oAHOPOJHOE MarHUTHOE TOJIE.

54 HamnpaBnenue Toka u HanpaBJieHUE JIUHUA €r0 MATHUTHOTO |
OIS

55 OOHapy>keHHue MarHUTHOTO MOJIS 110 €ro JeHCTBUIO Ha |
ANEKTPUYECKHI TOK.

56 WNHyKnys MarHUTHOTO TOJIA. 1

57 MarHuTHbIi DOTOK. 1

58 SIBneHne 3NeKTPOMArHUTHOM MHAYKIUH. 1

59 Hamnpasnenue nnaykumuonsoro toka. [Ipasmio Jlenna. 1

60 JlaGopaTtopHnas padora Ne3 "M3ydeHue siBIeHUS 1
AIEKTPOMArHUTHON MHAYKIUNU"

61 SIBneHune caMOMHTyKIIUH. 1

62 [Tonyuyenue u nepegada NepeMeHHOro Toka. TpaHcdopmarop. 1

63 DNEeKTPOMArHUTHOE TOJIE. 1

64 DJEKTPOMarHuTHBIE BOJIHBI. 1

65 Konebarenbublil koHTYp.[loydueHnEe 31eKTpOMarHuTHBIX |
Kose0aHuil.

66 [IpuHIMD paAOCBA3U U TEIECBUACHUSA. 1

67 DJIeKTpOMarHuTHas IpUpPo/ia CBETA. 1

68 [Ipenomnenue cBera. 1

69 Hucnepcus ceeta. L{Bera Ten. 1



70 THuIbl ONTUYECKUX CIIEKTPOB. 1

71 Ucnyckanue u nornomnieHue cBera atomoM. Jluneiuatsie |
CHEKTPBI

72 [ToBTOpEeHME TEMBI "DNEKTPOMArHUTHOE TI0JIE" 1

7 KOHTPOJIBHAS PABOTA Ne4 "JjieKkTpoMaruHuTHoe |
noje"

74 PagnoaktuBHOCTE. MOZEIN AaTOMOB. 1

75 PannoakTrBHBIE TPEBpALICHUS AaTOMHBIX SIEDP. 1

76 DKCneprUMEHTaIbHbIE METOAbI UCCIAEAOBAHUS YACTHII. 1

77 OTKpbITHE IPOTOHA U HEUTPOHA. 1

78 CrpoeHue aTOMHOTrO sizipa. SlnepHble CUIIBIL. 1

79 DHeprus cBsA3M aTOMHBIX siaep. [Jedekt macc. 1

80 Pemenue 3a1a4 Ha pacueT 3HEPTUN CBSA3H. 1

81 Henenue siaep ypana. llennas peakius. 1

2 JladopaTopnasi padora Ned "M3yuenue neneHus siapa aroma |
ypana 1o ¢otorpaduu Tpekos"

23 Snepusiii peaktop. [IpeoOpa3oBanue BHyTpeHHEN SHEPTUU 1
ATOMHBIX SIZIEP B AJIEKTPUUECKYIO SHEPTHUIO.

84 ATOMHast SHEpreTukKa. 1

85 buonoruueckoe neiicTBre paguaniy Ha KUBbIE OPTaHU3MBI. 1

86 3aKOH paJIMOaKTUBHOTO pacmaja. 1

87 TepmosinepHbIE peakuu. 1

28 KOHTPOJIBHASA PABOTA Ne5 "Crtpoenue aToma u |
aToMHOro sigpa'"

89 CocraB, cTpoeHHEe U POoUCX0xkAeHNE CONTHEUHON CUCTEMBI. 1

90 Bbonpmme Tena CoaHEYHOM CUCTEMBI. 1

91 Mansie Tena ColnHEYHON CUCTEMBI. 1

92 Crtpoenue, uznyuenue u 3Bororust CoHIa U 3BE3/1. 1

93 Ctpoenwue u 3Bostornus BeeneHHoii. 1

94 [ToBTOpenue, o6o0menue. Pemenue 3amau mo teme |
"B3aumoneiicteue ten"

95 [ToBTOpenue, o6ob61eHue. Pemienue pacyeTHbIX U |
KaueCTBEHHBIX 3aJ1a4 1o TeMe "TerioBbie mpouecch!”

96 [ToBTOpenue, o6ob1eHue. Pemienue pacyeTHbIX U |
KaduecTBeHHBIX 3aAa4 no teme "KIIJ[ remnoBsix qeurarenei”

97 [ToBTOpenue, 060061meHue. Pemenue pacyeTHbIX U 1
KauecTBeHHbIX 3a1a4 1o teme "KII/] anekrpoycraHoBok"

08 [ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1Mo Teme |

"3aKOHbBI COXpPaHEHUS B MEXaHUKE"



[ToBTOpenue, o6o0menue. Pabora ¢ TekcTamMu 1o Teme

% "KosnebaHnus 1 BOIHbI" !
100 IToBTOopenue, o6o0mmenue. Pabora ¢ TekcTamMu Mo Teme |
"KBanToBas u sinepHas ¢pusuka'
101 Peseps 1
102 Pezeps 1
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102

HHPOBEPAEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA30BATEJBbHOMW NPOI'PAMMbBI OCHOBHOI'O

OBIHIEI'O OBPA30OBAHUS
7 KIIACC
Kon N
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus
pe3yJabTara
1.1 KCIIOJIb30BaTh U3YYEHHBIE TOHATHS
- pa3iuuaTth SBJICHHS 10 ONUCAHUIO MX XapaKTepHBIX CBOWCTB U Ha
. OCHOBC OIILITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)PI31/I‘-I€CKO€ SIBJICHUC
pacro3HaBaTb IMPOABICHHUC HN3YUYCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJIECHUA B
13 OKpY’KarollleM MHUpe, B TOM uucie (U3NYeCKue SBICHUS B MPUPOJE,
' MIPH 3TOM TEPEBOJIUTH MPAKTUUYECKYIO 33a/lauy B y4eOHYIO, BBIJICISThH
CYILIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHHIM
OMUCHIBATh HW3YYCHHbIC CBOWCTBA Tel U (U3MUecKHe SBJICHHUS,
HCIIOJIb3YyA (1)H3I/I‘IGCKI/IG BCJIMYMHBI, IIpU OINHMCAHUU TIPABHUIIEHO
TPAKTOBATh (i)I/ISI/I‘—IeCKI/Iﬁ CMBICJI HUCIIOJIB3YEMbIX  BCJIIMYHMH, HX
1.4 0003HaYEHUS U eAUHUIIBI (PU3NUECKUX BEIWYMH, HAXOAUTH (OPMYIIBI,
CBA3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMH, CTPOUTh  TpapuKHd  M3YYEHHBIX  3aBHCHMOCTEH
(bu3NYECKUX BEIMYNH
15 XapaKTepu30BaTh CBOICTBa Tell, (PU3HUECKUE SIBICHUS U IPOIIECCHI,

HUCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JHaBaTb CJIIOBCCHYIO




1.6

1.7

1.8

1.9

1.10

1.11

(GOpMYITHUPOBKY 3aKOHa W  3allUCHIBATh €Tr0 MaTeMaTU4YeCKoe

BBIPAKCHUC

OOBSCHATh (PU3UYECKHUE SBIICHHUS, TMPOIECCHl U CBOWCTBA Tell, B TOM
qyucie U B KOHTEKCTE CHUTyallMid MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa: BbIABIIATL MPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
oObsicHeHHEe W3 1 — 2 JIOTMYECKWX ImaroB ¢ omopoid Ha 1 — 2
W3YYECHHBIX CBOMCTBA ()M3MUECKUX SBICHUH, (DU3MUECKHUX 3aKOHA WIIH

3aKOHOMEPHOCTHU

pemath pacyéTHbie 3a7aud B 1 — 2 nelCTBUSA, UCMONIB3YsSl 3aKOHBI U
(dbopMyIIbI, CBSA3BIBaIONNE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHaln3a
YCIOBHs 3aJayd 3allMChIBaTh KPATKOE YCJIOBUE, IOACTABIIATH
¢buznyeckre BeMUYUHBI B POPMYIIBI U IPOBOJUTH PACUEThI, HAXOAUTH
CIIpaBOYHBIE JaHHBIC, HEOOXOIUMBIE /I PEIICHUS 3a/1ay, OIICHUBATh

PCATMCTUIHOCTD HOqueHHOfI (1)14314‘1601(012 BCIINYHHBI

pacro3HaBaTh HpOOJEMbI, KOTOPHIE MOXXHO PELIUTh MpPU HOMOIIU
¢bu3NYeCKUX METO/JO0B, B ONHMCAHUU HCCIIEJOBAHUS  BBIICIATH
npoBepseMoe  NpeAnonokeHue  (TUMoTesy),  pasiuyarb U
MHTEPIIPETUPOBATh IOJYYEHHBIM pe3yJjbTaT, HaXOAWUTh OLIMOKH B

XO0A€ OIIbITa, ACJIAaTh BBIBOABI IO €TO pE3yJibTaTaM

MPOBOAWTH OMBITHl 1O HAOMIOACHUIO (U3MUYECKUX SIBICHUN WIH
(U3MYEeCKUX ~ CBOMCTB  Tel:  (opMynIHpoBaTh  IPOBEpPSEMbIC
MPEINONIOKEeHUs, CcOoOUpaTh  YCTAHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aMUCHIBATH XO/1 OTIBITa U (JOPMYIIMPOBATH BHIBO/IBI

BBIIIOJHATL IMPAMBIC H3MCPCHUA C HUCIHOJB30BAHUCM aHAJIOIOBBIX H
u(poBBIX MPUOOPOB, 3aNKCHIBATH TMOKa3aHUS MPHUOOPOB C YUETOM

3aJJaHHOW aOCOIIOTHON MOTPEIIHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3HYECKOH
BEJIMYHMHBI OT JAPYTOM C HCIIOJNB30BAHMEM IIPSMBIX HW3MEPEHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOTO HCCIENOBaHUSA, COOMpPATH
YCTaHOBKY M BBINOJHATh U3MEPEHMUS, CIECAYs NPEUI0KECHHOMY IUIaHY,
¢uKkcHpoBaTh Ppe3yJbTaThl IOJYYEHHOH 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOIUIl U TpaUKOB, J1EJ1aTh BBIBObI

10 pe3yJIbTaTaM HCCIIEIOBAHUS

MNpOBOAWUTL KOCBCHHLIC H3MCPCHUSA (1)H3H‘I€CKI/IX BCJIMYHH, CJICAYyd

MPEeJI0KEHHOW MHCTPYKIUU: TPU BBINOJIHEHUN U3MEpPEeHU coOuparh



1.13

1.14

1.15

OKCIICPUMCHTAJIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOH

BCINYHHBI

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

nabopaTOpHBIM 000PYTI0BAaHUEM

YKa3bIBaTh IMPUHIHIIBI HeﬁCTBHﬂ HpI/I60pOB n TEXHUNYCCKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUMBI JEHCTBUS H3YUYCHHBIX
npuOOpOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX ONHUCAHUS,
UCTONB3Yysl 3HAaHMA O CBOMCTBaX (PM3MUYECKUX  SIBJICHUH U
HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOIUTH TMpUMEpbl (HaXOAWTh UHGPOPMALUIO O MPUMEPAX)
MPAKTHYECKOTO UCIIONIBb30BaHUs (PU3NUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM NI oOecrieueHHs 0€30MacHOCTH MpU  OOpallleHuu ¢
npubOpaMu U TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHECHHUS 3I0POBbS U

COOJIFO/ICHHS HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIICH cpefie

1.16

1.17

1.18

1.19

OCYIIECTBIISATh OTOOP MCTOYHUKOB MHpOpManuu B cetu MHTepHET B
COOTBETCTBUM C 3aJ@HHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M NyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIIENATE MH(OPMALUIO, KOTOpasl SBISETCS HPOTHMBOPEUMBON HIIU

MOJKET OBITh HEIOCTOBEPHOU

UCIIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/1aHui
HAYYHONOIYJISIPHYIO ~ JIUTEeparypy  (usuyeckoro  copaepkaHus,
CIpaBOYHbIE MaTepuaibl, pecypcel cetu VHTepHeT, Biazersh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus UHDOpMAIK

13 OJJHOM 3HAKOBOU CHUCTEMBI B APYTYIO

co3JaBaTh COOCTBEHHbIE KpaTKHE MUCHbMEHHBIE U YCTHbBIE COOOIICHHS
Ha OCHOBe 2 — 3 HCTOYHMKOB MH(OpManun (U3NIECKOTo
COJZIepKaHus, B TOM YHCJE IMyOJUYHO AENaTh KpPaTKUe COOOIIEHHS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX MCCIENOBAaHUM, NpPU 3HTOM
IPaMOTHO HCIIOJIb30BaTh M3YYCHHBIN IOHATUMHBIM amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTALlUEH

IIPpU BBIITOJIHCHUU y‘le6HBIX IMPOCKTOB U HCCHCHOB&HHP’I pacnpeacisaThb
0053aHHOCTH B Tpyarne B COOTBETCTBUHU C TOCTABJICHHBIMU 3aJladyaMu,
CJICIUTh 3a BBIIIOJIHCHHEM IlJIaHa HeﬁCTBHﬁ, aJICKBATHO OLCHHBATH
COOCTBEHHBIM BKJIaAl B  JCATCIBHOCTbL TI'pPYIINbI, BbICTPAWBATDH

KOMMYHHKAaTHBHOC BSaI/IMOHefICTBHC, YUUThIBasA MHCHUE



8 KVIACC

OKPY KaOIIHNX

Koxa
MPOBEPAEMOro
pe3yJbTaTa

1.1

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

HCIIOJBb30BaTh MOHATHA

pas3iindaTtb ABJICHHUA IO OIMMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, J€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHHUE

1.3

1.4

1.5

1.6

1.7

pacro3HaBaTh IpOSIBICHHE M3YYEHHbIX (DU3MUYECKUX SBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YuCiIe (U3UUECKUE SBICHUSA B MPHUPOJIE,
IIPU 3TOM IE€PEBOJIUThH NMPAKTUUYECKYIO 33/lauy B yueOHYIO, BBIJIEISTH

CYILIECTBEHHbBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHIM

ONMCHIBaTh HM3yUEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBJICHUS,
UCHONB3Ysl (DU3MUECKHE BEIWYMHBI, NPU OMNUCAHUHM TMPAaBUIBHO
TpakToBaThb  (DU3MYECKHH  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HAYCHUSI U eIUHUIIBI (PU3NIECCKUX BEIMYNH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIIME JIaHHYIO  (PU3MYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTH  TpapuKHd  M3YYEHHBIX  3aBHCUMOCTEH

(U3HYECKUX BETUINH

XapaKTCpU3oBaTb CBOMCTBaA TCII, (I)I/IBI/IIICCKI/IC SABJICHUA U IPOLCCCHI,
HCIIOJIB3YyA H3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3dKOHa MW  3allMdcCbiBaTb C€ro MaTrcMaTH4YCCKOC

BBIPAKEHUE

OOBACHATH (PU3UYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIEC U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 |
— 2 JIOTMYECKUX MIaroB ¢ MOMOIIbI0 1 — 2 HM3y4YEeHHBIX CBOMCTBA

¢bu3nveckux ABICHUMA, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

peuaTtb paC‘-IéTHLIC 3aJa4u B 2-3 ,Z[CI>'ICTBI/I$I, HCIIOJIb3YyA 3aKOHBI M
CI)OpMyJ'IH, CBA3BIBAIOIINC (I)I/I?»I/I‘ICCKI/IG BCINMYHNHBI: HA OCHOBC aHaJIM3a
YCJIOBUA 3aaa4U 3allMChIBATh KPATKOC YCJIOBUC, BBIABIIATH HEAOCTATOK
JaHHBIX [JIs1 PpCHICHUA 3adaydu, BBI6I/IpaTB 3aKOHbI H (bOpMy.]'IBI,

HEoOXoIuMBbIE JJIsi €€ pelleHus], MPOBOAUTh PacuéThl U CPaBHUBATH



1.8

MOJIydeHHOE 3HadeHHEe (U3MYECKOW BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHINTH IHPU IMOMOIIN
(1)I/I3I/ILI€CKI/IX MCTOJOB, UCITIOJIB3Ys OIIMCAHUC UCCIICAOBAHUSA, BBIACIIATD
MMPOBECPACMOC MPCAINOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTH IIOpsAAKa

IMPOBEACHUA UCCIICA0OBAaHMA, 1CJIaTh BBIBOABI

1.9

1.10

1.11

1.12

MIPOBOAMTH OMBITHl MO HAOMIOACHHUIO (U3UYECKUX SBIECHUN WIH
busznyeckux  CBOMCTB  Tem:  (opmyiHpoBaTh  IpOBEpsieMbIe
OPEINONIOKEeHUs,, coOMpaTh  yCTAaHOBKY U3  NIPEIJIOKEHHOTO

000pyI0BaHUSs, OIMCHIBATh X0 ONbITa U (POPMYITHPOBATH BHIBObI

BBIIIOJIHATB IPSMBIE HM3MEPEHUS C HCIOIb30BAHUEM aHAJIOTOBBIX
puOOpPOB U AATUYUKOB (DPU3HUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI

U3MEpEHUi ¢ y4€TOM 3a/1aHHOM a0COMIOTHOM MOTPEITHOCTH

MPOBOJIUTh  WCCJICJOBAHUE  3aBUCHMOCTH  OJIHOM  (pU3HUECKOU
BCIIMYUHBI OT npyroﬁ C MHCIIOJIB30BAHUEM prIMI)IX I/I3M€pCHHﬁl
IUTAHUPOBATh HCCIEOBaHUE, COOMpaTh YCTAHOBKY U BBINOJHATH
U3MEpPEHUs,  CIeAys  MPEeAJOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJTYYEHHON 3aBHCUMOCTH B BHUC TaOJIUI] U TPadUKOB,

JACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCICAOBAHUA

IMPOBOANTH KOCBCHHBIC U3MEPCHUA (1)I/I3I/I'-IeCKI/IX BCJIIMYHH:
IJIaHUPOBATh U3MCPCHMUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
CJICays HpeI[HO)KCHHOfI HHCTPYKIMK, W  BBIYUCIATH 3HAUCHUC

BCIINYHHBI

1.13

1.14

1.15

coOmolaTh TMpaBWia TEXHUKH Oe€30macHOCTH TMpu  padore ¢

n1a0opaTOpHBIM 000py10BaHHEM

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHA, HCIOIb3Ys
3HAHUS O CBOWCTBaX (PU3MYECKUX SBICHHH U HEOOXOIUMbIE

(du3HIeCcKre 3aKOHOMEPHOCTH

pacro3HaBaTb NPOCTBIC TCXHUYCCKHC yCTpOI\/IICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I o CXe€MaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCMBI
SJICKTPHUYCCKUX HCHCI‘/‘I C IIOCJICAOBATCIIBHBIM M IapalJICJIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasindasn YCJIIOBHBIC 0003HaYCHUS

AJIEMEHTOB JIEKTPUYECKUX LETIEeH

1.16

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMH(POpPMAIMIO O TpUMepax)



1.17

1.18

MPAKTUYECKOTO UCIOJIb30BaHUsI (GU3NYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH Tpu  OOpalleHuu ¢
npuOopaMu U TEXHUYECKUMH yCTPOUCTBAMH, COXPAHEHUS 310POBbS U

COOJTIOICHHS HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAOILEH cperie

OCYIIECTBIIATh MOUCK MH(OpMaIK (GU3NIECKOTO COJEPKAHUS B CETH
HMHuTepHeT, Ha OCHOBE HMMEIOIIMXCS 3HAHUW WM IyTEM CpPaBHEHHUSA
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBIACIATh HH(POPMALMIO, KOTOpas

SBJIETCS IPOTUBOPEUMBON MIIM MOKET OBITh HEJOCTOBEPHOM

UCTONBb30BaTh TPU  BBHIMOJIHEHHWH YYEOHBIX 3aJaHUi  HAy4yHO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOrO COJEepXKaHUs, CIPaBOYHBIC
MaTepuainbl, pecypchl cetu MHTepHer; Bnamers  npuEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WH(POPMALMU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KUIIACC

Kon
NMpoBEPsSIEMOro
pe3yJbTarTa

1.1

1.2

co3J1aBaTh COOCTBEHHBIC MMCHbMEHHBIE M KPATKHE YCTHBIE COOOIICHUS,
0000mmas uHGOpPMAMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UUIECKOTO
COJEp’KaHusl, B TOM 4YHCIE MyOJIUYHO NPEACTAaBISATH PE3YJIbTaThl
IIPOEKTHOM WM HCCIEN0BAaTENIbCKON  JIE€ATEIbHOCTH, IPH 3TOM
IPAaMOTHO HCIIOJIB30BaTh HM3YUYCHHBIM IOHATUMHBIM anmapar Kypca

(bI/I3I/IKI/I, COIIPOBOXKIATb BBICTYIIJICHUC Hp63€HTaHI/I€I>'I

MIPU BBITIONHEHUH YYEOHBIX MPOEKTOB M MCCICNOBAHUN (PUINUSCKUX
MIPOLIECCOB pacCHpeeNsiTh 005 I3aHHOCTH B IPYIIE B COOTBETCTBHH C
IIOCTaBJIICHHBIMU  3a/1a4aMH, CJIEAUTb 3a BBIIOJHEHUEM ILIAHA
JNICUCTBUA M KOPPEKTUPOBATh  €ro, aJIeKBAaTHO  OILICHUBATh
COOCTBEHHBIH BKJIAJ B JCSATENBHOCTb TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTH

pazpemaTts KOHQIUKTHI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOM

o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'O 00111er0 00pa30BaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pasinyaTth ABJICHHUA IO ONMHMCAHHUIO MX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)PI31/ILIeCKO€ SIBJICHUC



1.3

1.4

1.5

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3MUECKUX SIBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YuciIe (U3NUECKUE SBICHUSA B MPHUPOIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO, BBIJIEISThH

CYLLECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUM

ONUCHIBaTh HW3yUYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBICHUS,
UCNONb3ysd (PU3MYECKHE BEIMYUHBI, I[PU OINUCAHUU IPABUIBHO
TpakToBaThb  (DU3MYECKHH  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaUYEHUS U €AUHUIIBI (PU3NUECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI,
CBSI3bIBAIOIIME JIAaHHYIO  (DU3MYECKYI0O BEIUYUMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  M3Y4YEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BETMINH

XapaKTCpU30oBaTb CBOMCTBaA TCII, (I)I/IBI/I‘-ICCKI/IC SABJICHUA U MPOLCCCHI,
HCIIOJIB3yA H3YYCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIOBECHYIO
(bOpMy.]'IPIpOBKy 3dKOHa KW  3alliMCblBaTb €ro MaTr€MaTH4YCCKOC

BBIpa)KEHHE

1.6

1.7

1.8

1.9

OOBACHATH (PU3UYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCT€ CUTyalluid TMPAKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa:
BBISIBJIATh IPUYMHHO-CJICJCTBEHHBIC CBSI3U, CTPOUThH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX WIIaroB C MOMOIIBI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBa

¢bu3nUecKkux ABICHHUMA, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacué€THble 3afaud (omuparouiyecss Ha cuctemy u3z 2 — 3
YpaBHEHMI), HUCHOJB3Ys 3aKOHbI M  (OPMYJbI, CBS3bIBAIOIINE
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 3aJau
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIBISATH HEJOCTAIONIME  WIIH
M30BITOYHBIC JIaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE
JUI pelIeHUus,, MPOBOJUTH pPacuyéThl M OLEHHBATh PEATUCTHYHOCTH

MOJIy4E€HHOT0 3Ha4Y€HUs (PU3UUECKON BEIUYUHBI

pacrio3HaBaTh NpPOOJIEMBI, KOTOPbIE MOYKHO PEUIMTh HpU IOMOIIU
(GU3MYECKUX METOZOB, MCIOJb3Ysl ONUCAHUE HCCIIEIOBAHUS, BbIICIATH
IIPOBEPSIEMOE NIPEAIIOIOKEHUE, OLICHUBATh IPABUIBHOCTL IIOPs/Ka
IIPOBEJCHUS UCCIICAOBAaHUsA, JElaTh BBIBOJbI, WHTEPIPETUPOBATH

pe3ybTaThl HAOIIOACHNUI U OTIBITOB
MPOBOANTH OIBITHl 1O HAOTIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITEILHO COOMpPATh YCTAaHOBKY W3

n30bITOYHOTO Habopa 00OpYy/OBaHMS, ONMUCHIBATH XOJ OMNBITA U €T0



pe3ynbTaThl, GOPMYIUPOBATH BHIBOABI

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

MPOBOAWTh TPH HEOOXOTUMOCTH CEPHUI0 MPSAMBIX H3MEPEHHIA,
OTpesieNisisi CpelHee 3HaueHue u3MepsieMo BenuyuHbl ((hoKycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATh BBIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

MMpOBOAUTL HCCJICIOBAHUC 3aBHCHUMOCTEN (I)I/I3I/ILICCKI/IX BCIIMYHUH C
HCIIOJIb30BAHHUEM IIPAMBIX I/I3Mep€HI/II\/'II IJIAaHUPOBAThL HCCICAOBAHUC,
CaMOCTOATCIIbHO CO6I/IpaTL YCTaHOBKY, (1)I/IKCI/IpOBaTL PE3YyIIbTAaThI
HOJIy‘IGHHOfI 3aBUCHUMOCTHU (1)I/I3I/ILICCKI/IX BCIIMYHMH B BUIC Ta6JII/ILII/I

rpaduKoB, JAeNaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHUS

NPOBOJIUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEJIUYHUH:
IUTAHUPOBATh U3MEPEHHs], COOUPATh SKCIEPUMEHTANbHYIO YCTaHOBKY
U BBINOJHATH HU3MEPEHHUdA, CIEeAys MNPEIUIOKEHHON WHCTPYKLNH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI M AHAJIU3UPOBATh IIOJIyYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

CO6J'IIOI[aTI> IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

n1abopaTOpHBIM 000pyT0BaHHEM

pa3nnyaTth OCHOBHBIE MPH3HAKH HM3YYEHHBIX (PU3MUECKUX MOJeneil:
MaTepHalibHask TO4YKa, a0COIOTHO TBEPJIOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETA, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCIJIb aTOMHOI'O Apa

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3yUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OIHUCAHUSA, HCIOJIb3Ys
3HaHHUA O CBOMCTBaX (PU3MYECKUX SBICHUMM U HEOOXOJIUMBIE

(I)I/I3I/I‘-ICCKI/Ie 3aKOHOMCPHOCTHU

UCTIONIb30BATh CXEMBI M CXCMATHYHBIC PHCYHKH HW3YYCHHBIX
TEXHUYECKUX  YCTPOWCTB, WU3MEPUTEITBHBIX npubopoB u
TEXHOJOTMYECKHUX IMPOLIECCOB MPH PEHICHHH Y4YeOHO-TPaKTHUECKUX
3a7a4, ONTUYECKHE CXEMBI JIJIS TOCTPOSHHSI N300paKEHUH B TIOCKOM
3epKajie ¥ coOuparole T1uH3e

MPUBOJIUTH TPUMEPHl  (HAXOAUTH WHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOTO UCTIOIb30BaHUS (DU3UYECKUX 3HAHUI B MMOBCETHECBHON
JKU3HU i obOecriedeHuss O€30MacHOCTH TpuU  OOpamieHuu  C
prOOpaMU M TEXHUICCKUMH YCTPOMCTBAMHM, COXPAHEHUS 3I0POBbS U

CO6J'IIOI[€HI/IH HOPM 5KOJIOTHYCCKOI'O ITOBCACHUS B Oprxcanmeﬁ cpeae




1.18

1.19

OCYIIECTBIIAThH MOUCK MH(POpMaK (GU3HYECKOTO COAEPKAHUS B CETU
WuTepHer, caMocTOsSTeNbHO (OpMYJIUpPYs TOMCKOBBIM  3arpoc,
HAaXOAWTh IyTH  OMNpEAEJCHHUs]  JIOCTOBEPHOCTH  IOJyUYEHHOU
MHPOPMALIMM HAa OCHOBE HMMEIOUIMXCS 3HAHUA W JIOTIOJHUTEIHLHBIX

HCTOYHHMKOB

UCIOJIb30BAaTh IpPH  BBIMNOJHEHMHM YYEOHBIX 3a/JlaHUil  Hay4dHO-
HOMYJISIPHYIO JIUTEPaTypy (PU3NYECKOrO COJEepXkKaHus, CIpaBOYHBIC
MaTtepuaibl, pecypchl ceTu VIHTepHeT; BnameTe npuéMaMu
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHusi HHGOPMAIMU U3 OTHOU

3HAaKOBOM CHCTEMBI B IPYTYIO

1.20

1.21

CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE WH(OpPMAIUU €3 HECKOIbKUX HMCTOYHUKOB (PH3UIECKOTO
coJiep’KaHusi, MyOJUYHO MPEACTABIATh PE3YJIbTaThl NMPOEKTHOW WU
UCCIIEIOBATENIbCKOM  AESITeNbHOCTH, IpU  3TOM  T'PaMOTHO
WCTIOJIb30BaTh U3YUYEHHbI MOHATUHHBIN anmapaT u3y4aeMoro pasjiena
(GU3MKM U CONMPOBOXKIATh BBICTYIJICHHE IpE3CHTAled ¢ Y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

NPY BBIIOJIHEHUH Y4YEOHBIX NMPOEKTOB M UCCIEIOBAaHHNA (U3NIECKUX
IPOLIECCOB paclpeiessaTh 00S3aHHOCTU B TPYIIIE B COOTBETCTBUU C
[IOCTaBJICHHBIMM  3aJa4aMM, CJICAUTh 3a BBIIOJIHCHUEM IUIAHA
JIEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JESATENBbHOCTb TPYMIMbl, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  I'OTOBHOCTb

paspeniath KOHMIUKTHI

HPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUSA

7 KIIACC

Koxa
pasaesa

Kon
3JIeMeHTAa

®U3UKA U EE POJIb B TIO3HAHWUUW OKPYXXAIOIIEI'O MHUPA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

11 ®duszuka — Hayka O HpupoxcC. SIBneHus npupoabl.

dusngeckue SIBJICHUA . MCXaHUYCCKHUC, TCIIJIOBBIC,



OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

1.3

Ousnueckne BenuuyuHbl. M3Mepenune  pusmueckux
BenuunH.  Pusnueckue  npubopsl.  [lorpemHocTs

n3MepeHuil. MexyHapoHas CuCTeMa eTMHUIT

EcrecTBeHHOHAy4HBI METOJ TO3HAHUS: HAOIIOJCHUE,
IIOCTAaHOBKA HAyYHOI'O BOIIPOCA, BBIABMKECHUE THUIIOTE3,
OKCIIEPUMEHT 110 TIPOBEPKE THUIOTE3, OOBICHEHUE

Ha6n10naeMoro SABJICHHA

1.4

1.5

Onucanne GU3NYECKUX SBJICHUN C TIOMOIIBIO MOIeTeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAN.
N3mepenne o0bEMa KUAKOCTH B TBEPIOTO Tea.
Onpenenenre pa3sMepoOB MajbIX TE.
N3Mepenne temnepaTypbl IPU MOMOIIU KUJIKOCTHOTO

TEPMOMETPA U JATUMKA TEMIIEPATypPbI

I[TEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEILIECTBA

2.1

Crpoenue BellecTBa: aTOMbl M MOJIEKYJBI, HX
pa3Mepbl. OMBITHI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE

BCIICCTBA

22

23

2.4

2.5

2.6

JIBmwkeHne vactul] BemiectBa. CBSI3b  CKOPOCTH
ABWKEHUS YacTHIl C  TeMmmeparypod. bpoyHoBckoe
nBkeHue, muddysus

B3aumMopneiicTBre YacTHUI] BeLIECTBA: IPUTSHKEHUE U

OTTAJIKMBAHHUC

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOEHHE Ta30B,
KUAKOCTEH M TBEPABIX  (KPUCTANIMYECKMX)  TEI.
B3anmocBA3p MeXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HUX aTOMHO-MOJEKYJISIPHBIM
CTpOCHHEM

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOBI
[IpakTuueckue padboOTHI:

Onenka guamMeTpa aromMa METOIOM psIoB  (C

UCTIOJNIb30BaHueM (GoTorpaduii).

OnBITEL 110 Ha6JHOI[eHI/IIO TCIIJIOBOI'O paCHIUPCHUA



ra3oB.
OnmbITBl 1O OOHApYXEHHIO  JIEHCTBHS  CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

3.1

3.2

33

Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
HEPaBHOMEPHOE JIBUKECHHE
Cxopoctb. CpenHsis CKOpPOCTh INPU HEPABHOMEPHOM

JBIKEHUU. PacuéT myTH U BpeMEHM JIBUKCHUS
SBnenne mHepuuu. 3aKoH MHepuuu. B3aumopeiictBue
Tel KaK NPUYMHA U3MEHEHUS CKOPOCTU IBUXKCHUS TEIL

Macca kak MCpa UHEPTHOCTHU TCJIa

34

IInoTHOCTH BCIICCTBA. CBs3b IIJIOTHOCTHU C

KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMa BEIIeCcTBa

3.5

Cwuiia KaK XapaKTepUCTHKA B3aUMOICUCTBUS TEI

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
MIOMOUIBIO AUHAMOMETPA
SBnenue TAroTEeHUs U cwia TsxecTH. Cuna TAKeCTU

Ha JApyrux maHerax. Bec Tema. HesecomocTs

3.8

3.9

3.10

3.11

Cuna tpenus. TpeHHe CKOIBKEHUS U TPEHHE IMOKOSI.

Tpenue B IpUpoie U TEXHUKE

CnoxeHue CHUJI, HaAIIpaBJICHHBIX II0 OIHOM HpﬂMOfI.

PaBHOelicTBYIOIIASA CHIT

[IpakTryeckue pabOTHI:

OnpenenieHne CKOPOCTH  PAaBHOMEPHOIO  JIBHXKEHHS
(mmapuka B JKUJOKOCTH, MOJEIU  DIIEKTPUUECKOTO
aBToMoOMIIA u Tak ganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJBKEHHUS Opycka WIM IIapuka 10
HaKJIOHHON 1uiockoctH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOIIHE
3aBUCHUMOCTh pacTsbKeHus (Aegopmaiuu) mpy>KUHbI OT
NPUIIOKEHHONW  cwiibl.  ONBITBL, JIE€MOHCTPUPYIOIIUE
3aBUCUMOCTD CWJIbl TPEHUSI CKOJIbKEHHUS OT Beca Tela U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

@u3nyeckue SBICHUS B IIPUPOJE: IIPUMEPBI JIBHKEHUS C



3.12

Pa3IMYHBIMM CKOPOCTSIMH B KMBOW M HEXHMBOW IPHUPOJIE,

JICVCTBHE CHUJIBI TPCHUS B IPUPOAC U TCXHUKCE

Texnuueckue YCTpOﬁCTBaZ AUHAMOMCTP, TOAUIUITHUKN

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE U TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Hasnenue TtBEpAoro tena. CrocoObl yMEHbLICHUS H

YBCIIMYCHUA OABJICHUSA

JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bhEMa,

TEMIEPATypPbI

[lepenaua naBneHust TBEPABIMU TEJIaMH, KUIKOCTIMH U

razamu. 3axoH Ilackans. [ITHeBMaTHUeCKUE MAIITUHEI

3aBUCUMOCTh  JIaBJICHUSI KUJKOCTH OT  TJIyOWHBL.
IMaapocraTnaeckuii mapagokc. CooOIaronuecs CoCcypl.

anpaBanecxne MCXaHHU3MBI

Atmocdepa 3emnn u atmochepHoe naBiaeHue. [puunHel
CYyIIIECTBOBaHUS BO3AYITHOW 000s0uku 3emin. OIbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JaBIEHUS OT

BBICOTBI HaJl YDPOBHEM MODSI

Nsmepenune armocdeproro napnenus. [Ipubopsr ms

HU3MCPCHUA aTMOC(i)epHOl"O JaBJICHUA

JleficTBue KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
Teno. BelTankuBaromas (apxuMenoBa) CuiIa. 3aKOH
Apxumena

[LimaBanue ten. Bo3ayxoriaBanue

[IpakTrueckue pabOTHI:

HccrnegoBanne 3aBHCHMOCTHM Beca Tela B BOJE OT
o0béMa MOrpyKEHHOM B JKUAKOCTH 4YacTH Tea.
Onpenenenre BbITAIKUBAIOLIEH CUIIbI, AEMCTBYIOLIEH Ha
TeJo, MOTPY’KEHHOE B KUJKOCTD. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHWJIbI, JACHCTBYIOUIEH
Ha TeJI0 B JKUJIKOCTH, OT Macchl Teaa. OIBITH,
JIEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CWJIBI, IEHCTBYIOIIEH HA TENO B JKUAKOCTH, OT 00BEMA
MOrPYKEHHOW B MKUJKOCTh YAaCTHU Te€la U OT IIOTHOCTH

xuakoctu.  KoHcTpywpoBaHMe ~— apeomerpa WU



4.10

4.11

KOHCTPYUpOBaHHE  JIOAKM W  OIpeleneHue e

Ipy30I0AbEMHOCTH

dusnyeckue  ABJICHUA B NOPUPOJE:  BIUSIHHUE
aTMoc(epHOro JaBJIeHHs Ha KUBOM OpraHu3M, IJIaBaHUE
pBIO

TexHudyeckue yCTpOHCTBa: COOOIIAIOIIMECS COCYIbI,
YCTPOWCTBO BOJAOINPOBOJAA, THUJIPABIMYECKUU IIpecce,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, DOHEPT 1A

5.1 Mexanudeckas paborta
5.2 Mexanudeckast MOIITHOCTb
53 [IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAas
' MI0CKOCTh. [IpaBuiio paBHOBECHS phIuara
54 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 00Ky
«3omoroe  mpaBwiao»  MmexaHuku.  Koaddurment
5.5 MOJIE3HOTO JIeUCTBUS MEXaHU3MOB. [IpocTtoie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTennmanbHast SHEPTUU TEJa, MOTHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sneprus
53 [Tonnass mexaHuueckass SHeprusi. 3aKOH H3MEHEHUS U
' COXPaHEHUs MEXaHUYECKOM SHepPTUn
[IpakTuueckue pabOTHI:
Omnpenenenne  pa®OTBl  CHJIBI  TPEHHS  NIpH
50 PaBHOMEPHOM  JIBIDKCHHHM Tella 10 TOPU30HTAIHHOU
' noBepxHocTu. VccnenoBanue ycinoBuil paBHOBECHS pblyara.
N3amepenne KIIJ[ nakmonHo# miuockoctu. M3ydeHue 3akoHa
COXpaHEHUsI MEXaHUYECKON YHEPTUU
510 ®dusnueckre SBIEHUS B NPHUPOJAE: pblYarM B TeEIe
' YenoBeKa
TexHuyeckue yCTpOMCTBA: pbluar, TMOABWKHBIA U
5.11 HEMOJIBIKHBINA OJIOKM, HAKJIOHHAS TUIOCKOCTh, TIPOCTHIC

MEXaHU3MBI B OBITY



8 KUIACC

Kon Kon
IIpoBepsiemble 3JIeMeHTHI COleP:KAHUS
pa3nesa 3J1eMeHTa
TEIUJIOBBIE SAABJIEHUA
OCHOBHBIE  IIOJIOKEHHSI  MOJIEKYJISIPHO-KHHETHYECKON
61 TEOpUM CTPOECHMs BemecTBa. Macca U pa3Mepsl
. MoJsieKyd.  OmbITbl, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHOKUHETHYECKON TEOPHH
Mognenn  TBEpAOro, JKUAKOTO M Ta3000pa3HOro
6.2 cocrostHMM BemecTBa. Kpucraminmueckue u amopdHbie
Tena
OObsicHEHnE CBOMCTB ra3oB, )KMJKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TMOJOXKEHUN MOJIEKYISIPHOKMHETUYECKOMN
Teopun
6.4 CmauyuBaHue U KaWUISIPHBIC SIBIICHUS
6.5 TemnoBoe paciIMpeHHe U CKATHE
6 6.6 Temneparypa. CBsA3b TeMIepaTrypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBHKEHUS YaCTHULL
67 Buytpennss sueprust. Cnoco0bl U3MEHEHHs BHYTpEHHEH
' SHEPTUU: TeIUIonepeada U CoOBepIIeHue padboThl
62 Bunsl Termonepenauu: TEIIONPOBOJHOCTb, KOHBEKIIMS,
' U3Iy4yeHue
KonnyectBo  TemnoTsl.  YjenbHas — TEMIOEMKOCTb
6.9
BELIECTBA
TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHME
6.10
TEIIOBOro OanaHca
611 [TnaBneHue n OTBEpAEBAHUE KPUCTAIIIMUECKUX BELIECTB.
. VY aenpHas TEIIOTA MJIaBICHUS
[TapooOpazoBanue wu  KoHAeHcarus.  Vcmapenue.
6.12 Kunenune. VYaenpHas  Temiaora  napooOpa3oBaHMSL.

3aBUCUMOCTh TEMIEpPaTypbl KUIIEHUS OT aTMOC(EpPHOTro




6.13
6.14

6.15

6.16

JIaBJICHUS
Brnaxnocts Bo3myxa
DHeprus TOIUIMBA. Y IeJbHas TEII0Ta CrOPAaHUS

[Tpuntuner  pabotel  TermoBbix — aBuratenet  KIT/]
TEIIOBOro ABHUraTeisd. TeIuloBble OBUTATENM M 3aIlUTa
OKpY>Karolleu cpeibl

3aKOH COXpaHEHMS U MPEBPAIICHUs SHEPTUU B TEIIOBBIX

nporeccax

6.17

6.18

[TpakTudeckue paboThI:

OneiTbl MO OOHAPYXEHHIO  JIEHCTBUS  CHII
MOJIEKYJISPHOTO TIPUTSHKCHHUS.

OnbITHl 1O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOU
COJIM WUJIU caxapa.

OneITEl 10 HAONIOJIEHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, KUAKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBieHUs BO3IyXa B OaJUIOHE IIIIPHIIA.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HATPEBAHUS WIH OXJIAXKICHUSI.

[IpoBepka rumnores3bl JIUHEHHONW 3aBUCUMOCTH JJIMHBI
CTONOMKA >KUAKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEpaTypBhl.

HaGnronenne u3MeHeHusI BHyTPEHHEH SHEPTrUU Teja B
pe3yabpTaTe TeIuionepeaayd U padoThl BHEITHUX CHIL.

HccnenoBanue SABJICHUS TerooOMeHa pu
CMELIMBAHUM XOJIOAHOM U ropsuen BOJBI.

OrmpenenieHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJOM TMpH TEIJI0OOOMEHE C HarpeThiM METaJUTHYECKUM
HUAJTUHAPOM.

Ornpenenenne yAaenbHOU TEMIIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca HCapeHUs.

OrnpenenieHre OTHOCUTENIBHON BIIAXKHOCTH BO3/yXa.

OnpeneneHue yaelbHON TEIIOTHI IUIABICHUS JIbJA.

du3znueckue SBJICHUSI B npupoac: MOBECPXHOCTHOC



6.19

HAaTSKCHUC W KalWJUIAPHBIC SBJICHUA B IIPHPOAC,
KpPHUCTaJUTBI B TIpupoje, uainyueHue ColHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa,

HHEes, CHera.

TexHuueckue yCTpoilcTBa:  KamwuIsipbl, MPUMEPHI
HCIOJIb30BAaHUSl KPUCTAJUIOB, KHUJIKOCTHBIM TEPMOMETD,
JaT4YUK TeMIlepaTyphl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETpPBI, MCHUXPOMETpP, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCT'O CrOpaHu.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Onektpusanus Tea. [[Ba posia aIeKTpHUIEeCKUX 3apsiioB
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kyiona
7.2 (3aBUCHMOCTh CHJIBI B3aUMOJICHCTBUS 3apSHKEHHBIX Tl OT
BEJIMYMHBI 3aPs/I0B U PACCTOSHUS MEXKTY TeTIaMM)
Onekrpuueckoe nose. Hanpssk€HHOCTD 3JI€KTPUUECKOTO
7.3 nosist. [IpuHIUI Cyneprno3uuuu SJIEKTPUUYECKUX TOJIeH
(Ha KaYeCTBEHHOM YPOBHE)
Hocurenn »snexkTpuyeckux 3apsoB. DJeMEHTapHbIN
7.4 anekTpuueckuil 3apsaa. Ctpoenue atoma. [IpoBogHuku u
JUBIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
16 ONeKTpuueckuid  TOK.  YCJIOBHUA  CYIECTBOBaHUS
. AIEKTPUUECKOr0 TOKa. MICTOUHNKHN NOCTOSSHHOTO TOKa
HeiictBus BIIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KUIKOCTSAX M razax
- Onektpuyeckas 1enb. Cuia Toka. DIJIEKTPUYECKOE
. HaIpsKEeHUE
=9 CormpoTuBieHne MPOBOJIHHUKA. VY nensHOE
. CONPOTHUBJIEHUE BELIECTBA
7.10 3axon OMa i ydacTKa Lenu
7.11 [TocnenoBarenbHOE W MapauieibHOE  COCIUHEHHE



7.12

IMPOBOAHUKOB

PaGota ¥ MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH

Jxoyins — Jlenna

7.13

7.14

7.15

7.16

7.17

7.18

7.19

DJNEeKTpUYECKUe LENMd U TOTPEOMTENH SIIEKTPHYECKOU

sHepruu B ObITy. KopoTkoe 3ambIkanue

IlocTrostHHBIE MaruuThl. B3anMoaelcTBHUE IMOCTOSHHBIX

MAarHuToB

MarautHoe mnojie. MarduTHoe IojJ€ 3eMJIM U €ro

3HAYEHUE JUTA KU3HU HA 3eMIie

OmnsiT Opcrena. MaruuTHOE 1OJIE ANEKTPUYECKOTO TOKA.

HpI/IMeHeHI/IG OJICKTPOMArHuTOB B TCXHHUKE

JlelicTBe MarHMTHOTO TOJIA Ha MPOBOJHUK C TOKOM.
DJNeKTpoABUTaTeNb MOCTOSIHHOIO ToKa. lcnonb3oBaHue
AIEKTPOJIBUraTeael B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIOpTe

OnbiTel  @apages.  SIBieHHe  3IEKTPOMarHUTHOMN
uHaykiuu. [Ipaswio Jlenna

DIIeKTPOTeHEPaATOP. Crioco6b1 MOJTYYCHUS

ANEKTPUYECKOM  DHEPIHUU. DNeKTpOCTaHIIMK  Ha

BO300HOBJISIEMBIX UCTOYHUKAX SHECPTHUn

7.20

[TpakTrueckue paboTHI:

OnbIThl 10 HAOTIOACHUIO SIEKTPU3AIUHN TEJ UHIYKIUEH
U IIPU COIIPUKOCHOBEHUHU.

UccnenoBanue nAeMCTBHS SIEKTPUYECKOrO OIS  Ha
MIPOBOJTHUKH M TUDJIEKTPUKH.

COopka u mpoBepka pabOTBl SIEKTPUUECKON Ienu
IIOCTOSHHOT'O TOKa.

W3mepenue u peryampoBaHue CHIIBI TOKA.

N3mepenue u peryanpoBaHue HaPsHDKCHUS.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYIIETO Yepe3
PE3UCTOP, OT COMPOTHRIICHUS PE3UCTOPA M HANPSHKCHUS

Ha pe3ucTope.



7.21

7.22

OnbITHI, JEMOHCTPUPYIOIIE 3aBUCUMOCTD
AJIEKTPUYECKOTO CONPOTHUBIIEHUS NPOBOJHHUKA OT €ro
JJIMHBI, TITOMAAX MOTIEPCYHOr0 CCYCHUA U MaTCpuraia.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIPU
MIOCJIEIOBATEIBHOM ~ COEIMHEHUU JIBYX PE3HCTOPOB.
IIpoBepka npaBuia s CUIIBI TOKa NP MapajljIeIbHOM
COeMHEHUH  pe3ucTopoB.  OmpeneneHune  pabOTHI
ANEKTPUYECKOTO0 TOKa, UAYLIET0 4epe3 Pe3UucTop.
OmnpeneneHne  MOLIHOCTH — JIEKTPUUYECKOIO  TOKA,
BbIJIeNIsIEMOM Ha pe3uctope. VccnenoBanue 3aBUCUMOCTH
CWJIbI TOKa, UAYLIETO YEPE3 JAMIIOUKYy, OT HalpsKEHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aWMOJICHCTBUS IOCTOSTHHBIX MAarHHUTOB.
M3y4eHne MarHuTHOTO MOJIS IOCTOSIHHBIX MarHUTOB NIPU
ux o0benMHEHHMM U pazgeneHun. HccnegoBanue
JIEUCTBUA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOIIME  3aBHUCUMOCTb  CHJIBI
B3aMMOJEHCTBYS KaTyIIKA ¢ TOKOM M MarHuTa OT CHJIBI
TOKa M HamNpaBJ€HUs TOKAa B Karyuke. M3ydeHue

I[GflCTBI/I?I MAaroMmTHOrO IoJisI Ha IMPOBOJHUK C TOKOM.

KonctpyupoBanue U U3yyeHue paboTHI
JJIEKTPOABUTaTEIIA. N3mepenue KILJ
AJIEKTPOJIBUTaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHUIO SIBJICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIOWHA:
HUCCIICIOBAHNE HW3MEHEHUM 3HadYeHUs u HallpaBJICHUSA

HHAYKOUOHHOI'O TOKa

@dusuyeckue SABICHUS B INPUPOJE: IIEKTPUUYECKUE
ABIICHUA B  atMocdepe, DICKTPUYECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIe 3eMJTH, Apeid MOIIOCOB,
POJIb MAarHUTHOTO TOJIS JJIS )KU3HU Ha 3eMJie, NOJIIpHOe

CHUAHUC

TexHuueckue yCTpPOMCTBA: DJIEKTPOCKOI, aMIIEpMETP,

BOJIbTMETp, PEOCTaT, CUETUMK BJIEKTPUUECKON 3Hepruu,




AJICKTPOOCBETUTEIIBHBIE ~ TPUOOPBI,  HArpeBaTeIbHBIC
ANEKTPOTPUOOPHI (mpumeps), AIEKTPUUECKHUE
MPEIOXPAHUTENN, DJIEKTPOMArHUT, OSJIEKTPOJBUTATEIH

MOCTOAHHOI'O TOKA, FCHEPATOP MOCTOAHHOTO TOKA

9 KUIIACC
Kon
Kon sanementa [IpoBepsieMble 371€EMEHTHI COAEPKAHMS
pasnena
MEXAHUWUYECKUE SABJIEHUA
g1 Mexannueckoe JBWXKEHHME. MarepuanbHas TOUKa.
' Cucrema otcuéra
8.2 OTHOCHUTEILHOCTE MEXaHUYECKOTO IBUKECHUSA
8.3 PaBHOMEpHOE PSMOIIMHENHOE JBUKEHNE
HepaBHoMmepHOE MIPSAMOJIMHEMHOE JIBUKCHUE.
8.4 CpenHsis ¥ MICHOBEHHas  CKOpOCTb  Tejla  IpHU
HEpPaBHOMEPHOM JIBU)KEHHUH
g5 Yckopenue. PaBHOyCKOpeHHOE MIPSIMOJIMHENHOE
' JBUKCHHE
8.6 CBoOogHoe magenne. OneITe [ anunes
PaBHOMepHOE nBMKEHHE MO OKpYXHOCTH. [lepuon u
8 8.7 yactota oOpameHus. JluHeliHass M yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 [TepBsiit 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akon HeroToHa
8.11 [IpuHIMI CynepIIO3ULIIMY CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cujla TPEHUS CKOJBXKEHMsS, CHUIIa
. TPEHUS NTOKOS, IPYTHE BUIBI TPEHUS
S 14 Cwia TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHMS.
' YckopeHnue cBOOOIHOTO MaACHUS
8.15 IBuwxenne  miaHer  Bokpyr  Comnma.  IlepBas



KocMu4eckasi ckopocTb. HeBecoMoCTh U neperpys3ku

PaBHoBecue  martepuanbHOM  TOYKH.  AOCOIIOTHO

8.16 .
TBEPAOE TEIIO
417 PaBHOBecue TBEPAOrO Tena € 3aKPEIUIEHHON OCBIO
' BpaiieHusi. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynbe Tena. MI3mMenenue ummynbca. IMITysibe cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeaktuBHOE ABUXKEHUE
8.21 MexaHunueckasi paboTa U MOIIHOCTb
822 PaGota cun TsDKecTH, ympyroct, TpeHus. CBA3b
' SHEpPIruu 1 paboThl
83 [loreHuuanbHast dSHeprus Tena, MOAHITOIO  HaJ
' MTOBEPXHOCTBIO 3EMIIN
8.24 [ToreHmmanpHas SHEPTUsl CHKATOM MPYKUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPrUn
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUU
[TpakTuyeckue paboTHI:
OmpeneneHue CpeHEe CKOPOCTH CKOJIBKEHHS OpycKa
WIM JBWKEHUS IIapUKa IO HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHnue yCKOpEHUs Teja MPH PaBHOYCKOPEHHOM
JIBIKECHUU 110 HAKJIOHHOM INIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IIyTH OT BPEMEHM IIpH
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka THUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM
8.27 JIBUKEHUHU 0€3 HauaJbHOW CKOPOCTH IYTH OTHOCATCS

KaKk psJ  HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIbKEHHS
OT CcuwiIbl HOpMaibHOro nasieHus. OmnpezneneHue
KodpduuueHTa TpeHus ckoJbxeHus. OrmnpeneneHue
KECTKOCTU TMpyxkuHbL. OnpeneneHue padOThl CUIIbI
TPEHUs TpPU PABHOMEPHOM JIBKEHHH Teja 110

TOPU30HTAJIBHON MOBepXHOCTU. OnpeneneHue padoOThI




8.28

CUIBl  yOpyrocTd  mOpu  noabéMe  rpys3a ¢
UCIIOJIb30BAHUEM  HENOABUKHOIO U IOJBUXKHOTO

OJIOKOB
dusnveckre SBJICHHUS B MPHUPOJC: MPUIMBBI U OTIHMBBI,
neukeHne iaHeT CONHEYHOM CHCTEMBI, PEaKTHBHOE

ABHUXKCHUC )KHMBBIX OPraHu3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHOUAOMETP, JATUYUKHU

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebarenbHoe JABWKCHUC. OcHOBHbBIE XapaKTCPUCTHUKU

KOJIeOaHMI: IEPHO/I, 4aCTOTa, aMILUTUTY/Ia

9.2

Maremarnueckuit u IIPYKUHHBIN MAasITHUKU.

[IpeBpaienue sHepruu Npu KouedaTeIbHOM JABHKEHUN

9.3

94

9.5

3aryxaromue KosneOaHusi. BpIHyXIeHHbIE KoJeOaHUS.
Pe3onanc

Mexanudueckue BOJHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
[IpononbHbie M TIONIEpeYHBbIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpOCTb €€ pacnpocTpaHeHUs. MeXaHUYeCKHe BOJHBI

B TBEP/IOM TeJle, CECMUYECKUE BOJIHBI

3ByK. [']poMKOCTH M BbICOTA 3ByKa. OTpa’keHHUE 3BYyKa

9.6

9.7

9.8

Nudpa3Byk u yIbTpasByk

[IpakTuueckue padbOThI:

OmpeneneHne 9acTOTBl M Iepuoaa  KojeOaHWi
MaTeMaTUYECKOT0 MasTHUKA.

OnpeneneHne 4YacTOThl W IepHoja  KojieOaHWi
MIPYKUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH  TepHOJa  KOJNeOaHMIA
MOJBEIIEHHOT0O K HHUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBanne 3aBUCHMMOCTH —TepHOAa  KoJieOaHWi
MPYXXUHHOTO MasSTHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBHCUMOCTH nepuoaa KoJIeOaHuit rpysa,
MOJIBEIIICHHOTO0 K HHUTH, OT MacChl Tpy3a M KECTKOCTH

npy>xuHsl. MI3mepenue yckopeHus cBOOOIHOTO MaieHUs

dusnueckue SBJICHUSA B MMpupoac: BOCIIPHATHEC 3BYKOB



9.9

KUBOTHBIMH, 3CMJIICTPSACCHUC, celicMHUYecKue BOJIHBI,
LyHaMH, 5XO0
Texunueckue YCTPOﬁCTBaI 9XO0JIOT, MCIIOJb30BaHHUC

yIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE TT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

0.1 DNEeKTPOMarHuTHOE MoJie. DIEKTPOMAarHUTHbIE BOJIHBI.
' CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH
103 DnexTpoMaruuTHas npupoga ceta. CKOpPOCTh CBeTa.
' BonHoBEIE cBOlICTBA CBETa
10 [TpakTuyeckue paboOTHI:
10.4 N3ydyeHue CBOMCTB  AJIEKTPOMArHUTHBIX BOJH C
MIOMOIIIBI0 MOOWIIBHOTO Tesie(hoHa
dusnueckue SBIEHUS B MpHpoJe: OHUOIOTHYECKOe
10.5 JEUCTBUE BUIMOTO, yIbTPaHOIETOBOTO u
PEHTI€HOBCKOTO U3JIy4eHUI
10.6 TexHnueckue yCTpOHCTBA: MCIIOJIb30BaHUE
. AJIEKTPOMAarHUTHBIX BOJIH JJISi COTOBOM CBSA3H
CBETOBBIE SBJIEHUA
11.1 JlydeBast moznensb cBera. IcTOUuHMKH cBeTa
11.2 [IpsamonnHEHOE pacpOCTpaHEHNE CBETA
113 OTtpaxenue ceta. [1mockoe 3epkano. 3aKOH OTpaKEHHS
' cBeTa
114 [Ipenomnenne cBeta. 3aKOH MPEIOMIICHMS CBETa.
' IlosiHOE BHYTpEHHEE OTPaKEHUE CBETA
1 11.5 JInnza. Xop nyyei B IMH3E
116 OnTuueckas cucreMa (oToamnmnapara, MHKPOCKONa U
' TeJecKona
117 I'maz kak onTtudeckass cucrema. binzopykocTs u
' JaIbHO30PKOCTh
118 Paznoxenue Genoro ceeta B crekTp. OnbiTel HploTOHA.
' CrnosxeHue crieKTpajibHbIX LIBETOB. Jlucnepcus ceeta
119 [TpakTuyeckue paboOTHI:

HCCJ’IGI[OB&HI/IC 3aBUCHMMOCTH yriia OTpa’KCHUA



CBETOBOTO JIy4a OT yTJja MaJIeHusl.

W3ydeHne xapakTepUCTUK U300paKeHUs MpeaMera B
TUTOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH  yIiia IPEIOMIICHUS
CBETOBOT'O Jiyya OT YIJla TMaJeHHs Ha TPAHHIE «BO3IYX —
CTEKJIO».

[Tomyuenue n300pakeHHUI C TTOMOIILI0 COOMPAIOIICH
JIUH3BI.

Ornpenenennie POKYCHOTO PACCTOSTHUSA U ONTHYECKOM
CHJIBI COOMPAIOIIEH JINH3HI.

OMnBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnpIThl 1O BOCHPHUATHIO LIBETA MPEIMETOB IPU HX

HaOJIIOZICHUH Yepe3 IIBETOBBIC (PHIIBTPHI

du3nyeckue SBICHUS B npupoac: 3aTMCHUA COJ'IHIIa n

11.10 JIyHBI, TIBE€Ta TEJ, ONTUYECKHE SBICHHUS B arMocdepe
(uBeT HEOa, pedpakius, pagyra, MUPax)

11 Texnuueckune YCTpOWCTBA: OYKH, IIEPUCKOII,

. ¢doroanmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBIE SIBJIEHU A

121 OmnbiTel Pesepdopna u minaHerapHas MOZENTb aTroma.
' Mogens aroma bopa

122 Hcnyckanue M morjiouieHue cBeTa aTtoMoM. KBaHTHI.
. JIuHeityaTbie CIEKTPbI

12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3IIydeHUS

14 Crpoenune aromHoro szapa. HykionHas Monenb
' aTOMHOTO spa. M3oronsl

12

195 PannoaxtuBHble npespaiueHus. Ilepuon momypacnana
' aTOMHBIX SI7IEp

106 SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsAA0BOrO U
' MaccOBOTO YHCEI

12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU

128 Peakuuu cunresa u nenenus snep. Microunuku sHeprun
' ConHua u 3BE31

12.9 SAnepnas osHepretuka. JleiicTBUE  paJMOAKTHUBHBIX




I/I3J'IY‘-I€HI/II7I Ha JXUBBIC OPraHU3MbI

[IpakTuueckue padbOThI:
HaGntoneHue CIUIOIIHBIX M JIMHEHYATBIX CHEKTPOB

HU3JTyUCHH.

12.10

HccnenoBanue TPEKOB: M3MEpPEHUE DHEPTHH YACTHIIHI
0 TOpMO3HOMY IyTH (110 PoTorpadusim).

W3mepenue paaroakTuBHOTO hoHA

dusnueckue SBJICHUS B MPHUPOJC: CCTECTBCHHBIM

PaguOAKTUBHBIN ¢oH, KOCMHYECKHUE JIy4H,

12.11 PaJUMOAKTUBHOE U3JIyYCHHE IPUPOJHBIX MHUHEPAJIOB,

JNEUCTBUE PATUOAKTUBHBIX M3IyYEHUH HA OPraHUu3M

YCJIO0BCKa

Texnuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

12.12

VWHIUBUYaJIbHBIN JO3UMETP, KaMepa Bunbcona

IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA30OBAHUS

Kon
NpoBepsieMoro
TpedoOBaHUS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOCHHSI OCHOBHOI1 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOT0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

[Tonnmanne pomu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
cOpMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOH CBSI3U
¥ TI03HABa€MOCTH SIBJICHUH NPUPOABI, O POJH SKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil poaud (U3MKM B pPa3BUTHH
€CTeCTBCHHBIX HAayK, TEXHHUKH M TEXHOJIOTHH, 00 3BOIIOIUH
¢u3MYeCKUX 3HAHUH W MX POJM B LIEIOCTHOH €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJAJAEC POCCHUHCKUX U 3apyOCKHBIX YUYEHBIX-
(GHU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOIECCOB OKPY)KAIOIIETO

MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN
3HaHUs O BHJAX MaTepuH (BEIIECTBO W TOJE), O JABUKCHUU Kak

croco0e CyIecTBOBAHUS MaTepuH, 00 AaTOMHO-MOJIEKYJISIPHOI Teopuu

CTPOEHUS BEIIECTBA, O (U3UUECKOW CYIIHOCTU SBICHHNA TNPHUPOJIBI



(MEXaHMYECKNX, TEeIJIOBBIX, OJJICKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHE Pa3nyaTh SIBJICHHUS M0 ONKMCAHUIO UX XAPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3UUIECKOE SBIICHHE;
YMEHHE PacliO3HABATH MPOSIBIICHUE M3YyUYECHHBIX (PU3NICCKUX SBICHUN
B OKpPYXarollleM MHpE, BbIIEISAS MX CYLIECTBEHHBIE CBOWCTBA

(mpu3HAKH)

BJ'IaI[eHI/Ie OCHOBaMH ITOHATHMHOI'O amnrapara M CHMBOJIMYCCKOTO
sSA3bIKa (1)I/ISI/IKI/I N HCIOJIB30BAHHUEC HX IJIs PCIICHUA y‘I€6HI)IX 3aJa4,
YMCHUC XapaKTCPpU30BaATb CBOMCTBA TCI, (I)I/IBI/I‘{eCKI/Ie SABJICHHUA H

MIPOLIECCHI, UCTIONB3YS PyHIaMEHTAIbHbIE U YMIUPUYECKUE 3aKOHBI

VYMenue onnucrBaTh HU3YYCHHBIC CBOMCTBA TEII U (1)I/ISI/I‘IGCKI/IC SIBJICHUS,

HCIIOJIb3YyA (1)I/I3I/ILICCKI/IG BCIIMYHHBI

Bnanenue oCHOBaMM METOJIOB HAy4HOTO IIO3HAHHUA C Y4ETOM
COOJTFOICHUS TIPaBHJI OE30MMACHOTO Tpy/a: HabmoaeHue (PU3NIeCcKIX
SIBJICHUI:

YMEHHE CaMOCTOSTECIILHO COOMPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY
U3 JJaHHOTO Habopa 00OpYIOBaHUS MO MHCTPYKIIMH, OMUCHIBATH XOJ]
OIBITA M 3aMHCBIBATH €T0 PE3yJIbTaThl, (HOPMYIHUPOBATH BHIBO/IbI;
MPOBE/ICHUE TIPSMBIX M KOCBEHHBIX U3MEPEHHUH (PH3MUECKUX BEITUYNH:
YMEHHE TIUIAHUPOBATh HW3MEPEHHUS, CAMOCTOSATEIBHO COOMpPATh
OKCICPUMCHTAIIBHYI0 ~ YCTAHOBKY IO HMHCTPYKI[MHM, BBIYUCISATH
3HAYEHHE BEIIMYMHBI M aHAIM3UPOBATh IOJYUYECHHBIE PE3yJIbTaThl C
yu€TOM 3a/IaHHOU TIOTPEIIHOCTH PE3yJIbTATOB U3MEPEHUIA,
NPOBEJCHUEC  HECIOKHBIX  OKCIEPUMEHTAIBHBIX  HCCIICIOBaHUIA,
CaMOCTOSITENTILHO ~ COOMpPAaTh  JKCIEPHUMEHTAIBHYI) YCTaHOBKY W
NPOBOJIUTh  MCCIECOBAHWE 10  HWHCTPYKUUH,  IPEICTABIATH
MOJYYCHHBIC 3aBUCHMOCTH (PM3MUCCKUX BEJIIMYMH B BUJAC TaOIUI] U
rpaMKOB, YUUTHIBATH MOIPEITHOCTH, JC/IaTh BHIBOJIBI IO PE3y/IbTaTaM

HCCICIOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOMCTB  (pu3MUYECKMX  Mojelei
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJEITH CTPOCHUS
ra3oB, JKMJIKOCTeH W TBEPABIX Tel, IJIAaHETapHAas MOJENIb aTroMma,
HYKJIOHHasi MOJI€JIb aTOMHOTO f]pa) U yMEHHE MPUMEHSITh WX JUIs

00BSICHEHUS (1)I/ISI/I‘IGCKI/IX MponeccoB

VYMmeHue oOBACHATH (bl/ISI/I‘ICCKI/Ie IMponecCoul 1 CBOMCTBaA TC€JI, B TOM
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11

qyucie U B KOHTEKCTE CUTyallud MpPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJISATh IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTHh OOBSCHEHHE C ONOPON Ha M3yUEHHBIE CBOICTBA (PU3UUECKHUX

ﬂBﬂeHHﬁ, (1)I/I3I/ItI€CKI/Ie 3aKOHBbI, 3aKOHOMCPHOCTH 1 MOJICIN

YMmeHue pemath pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHEHWHI),
UCTONB3ys 3aKOHbl U (OpMyJIbl, CBS3bIBAIOIIUE  (PU3HMUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUCHIBaTh KpAaTKOE YCJIOBHE 3a/ayd,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXouMble i €€ pelIeHus, UCI0JIb30BaTh CIIPABOYHbIE JaHHbIE,
IPOBOJIUTh PACYETHI U OLEHMBATH PEATUCTHUYHOCTh IOJYyUYEHHOTO
3HA4YeHUs (PU3NYECKON BEIMYHHBI; YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

(bu3nYecKoil BeTMYHHBI, TOTYYCHHON IPU PELICHUH 3a1a4u

YMeHrne XapakTepu3oBaThb NPUHIUIBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM 4HCIIC OBITOBBIX NPHOOPOB, M TMPOMBIIIICHHBIX
TEXHOJIOTUYECKUX IPOIECCOB MO0 WX OMUCAHUIO, UCTIONB3YS 3HAHUS O
CBOWCTBaX (PM3MUECKUX SBICHUH U HeoOXoaumble (uznyeckue

3aKOHOMEPHOCTHU

YMeHHe UCHONb30BaTh 3HAHUS O (U3WYECKUX SBJICHUSAX B
MOBCEHEBHOM KM3HM 11 oOecrieuyeHHss ©O€30IacCHOCTH  INpHU
oOpamieHud ¢ OBITOBBIMH ~ IpUOOpaMH M TEXHHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COOJIOACHUS HOPM
HKOJIOTMYECKOTO TOBEJIEHUS B OKpY’Kalolled cpezae; MOHUMaHHE
HEOOXOMMOCTH MPUMEHEHHs JOCTHKEHUH (UMK U TEXHOJIOTUH

IJI1 paiuOHAJIBHOTO IMPUPOAO0IIOJIb30BaHUA

OneIT TOWCKa, TpeoOpa3oBaHUS W TPEICTaBICHHUS WH(HOpMALUN
(GU3UYECKOTO CONEPIKaHUS C HCIOJNB30BAaHHEM HH(POPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHI; YMEHHE OIEHHWBATH JIOCTOBEPHOCTH
MOJy4eHHOW WHQOpMAIMM Ha OCHOBE UMEIOUIMXCA 3HAHUM W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  MCIOJIb30BaTh  IPHU
BBITIOTHEHUH Y4YEOHBIX 3aJaHUi Hay4YHO-MOMYJISIPHYIO JUTEPATypy
(bu3NYECKOro conep)KaHUs, CIPaBOYHbIE MaTepuaibl, PECYpChl CETU
WutepHer; BnajeHue 0a30BBIMM  HaBBIKAMHU  IIPEOOpa30BaHUS
nHpopManuu W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYrylO; YMEHHE
CO3/1aBaTh COOCTBEHHbIC MHUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha

OCHOBE MH(OPMAINH U3 HECKOJIBKUX HCTOYHUKOB



INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
1 Mexanuueckoe aBmxkeHue. MarepuanbHas Touka. (CucremMa  OTCYETa.
. OTHOCHUTENBHOCTD JBUKECHUS
PaBHOMepHOE 1 HepaBHOMepHOE JBHKeHUe. CpenHsisi ckopocTb. DopMyna AJis
1.2 BBIYMCIICHHSI CpETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NpSAMONMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPJAMHATHI Tela OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUXKECHUS:
L3 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHM JUIsI TPOCKIUU CKOPOCTH, TMPOEKIIMH
nepeMenieHus, IyTH, KOOPAMHATHI TP PaBHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJWHATHI Tela OT BPEMEHH B CiIydae PaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JIBUKEHHUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl I MPOCKIUU MEPEMELIECHUs, MPOCKLUUU CKOPOCTH U MPOEKIUU
YCKOPEHUS IIPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:
2
1.4 s.(D=uvp, -r+a].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
szz - lez =2a.s,
I'padukn 3aBUCHUMOCTH OT BpEMEHHM MJil MPOEKUUU YCKOPEHHUS, MPOECKIUU
CKOPOCTH, MPOEKIHH MEepeMEUIEHUsl, KOOPAUHAThl TpPH PaBHOYCKOPEHHOM
MPSIMOJITMHEHOM JIBHDKCHHUH
CBobognoe nagenue. GopMylibl, ONUCHIBAIONIME CBOOOAHOE MaJieHUE Tella IO
1.5 BEpTUKAIM (ABMKEHUE Tejla BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTU

3emnn). I'paduxu 3aBUCMMOCTH OT BpPEMEHU MJIi MPOEKIHMH YCKOpPEHUS,



MMPOCKIMKU CKOPOCTH MW KOOpPJAWHATBI IIpHU CBO60)1HOM nmaacHuu TEjaa II0

BCpPTUKAIA

CKOpOCTL pPaBHOMCPHOI'O JABUKCHHA TCJIa II0 OKPYKHOCTH. HanpaBneHI/Ie
CKOpPOCTH.

@dopmyna A BBIYMCIEHUS CKOPOCTH 4YEpE3 pajnyC OKPYKHOCTH M IEPUOJ

oOparnieHus:
2R
L=
T

HGHTPOCTPCMI/ITCJIBHOC YCKOPCHHUC. HaHpaBHeHI/Ie HECHTPOCTPECMHUTCIILHOT'O

16 yckopeHusi. @opMmyiia i1l BBIYUCICHUS YCKOPEHUS:
p
_w
WTR
®dopmyna, CBSI3bIBAIOIIAS IEPUOJ] M YACTOTY OOpaICHHS:
1
V= —
T
Macca. IInotHocTs BemecTBa. @opmyJia JiJisi BBIYUCICHUS TIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexktopHas ¢uszndeckas BeaudnHa. CI0KeHUEe CU
1.9 SBnenue unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS Tejla M BEKTOpa CHJIbI, IEUCTBYIONIEH Ha
TEJO
Bzaumoneitcteue ten. Tpernii 3akoH HeroToHa:
1.11 F 21 _F-l—:-E
12 Tpenue mMokost U TpeHHUE CKONbXEeHUs. PopMyria JUisl BBIYUCICHUS MOIYJS CUJIBI

TPCHUSA CKOJIbXKCHUS:



1.13

F_=u-N

Hedopmarus tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIPYroi

nedopMmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe tarorenne. 3aKoOH BCEMUPHOTO TATOTEHUS

My -4
F=g L1 _2%
R
Cuna TsxecTu. Y CKOpeHHe CBOOOIHOTO MaICHHS.
®opmyia a7 BBIYUCICHUS CUIIBI TSDKECTH BOIM3K moBepxHocTH 3emin: F = mg.
JBwxkenue mianeT BOKpyr Comnia. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BekTopHas (u3nvecKas BeJIMIrHa.
D=mi

Nmnynbe cucrtemsl Ten. U3Menenne umMiyibca. MIyabe cusibl

1.16

1.17

3akoH COXpPAaHCHUSA UMITYJIbCA IJIA 3aMKHYTOI7I CHUCTEMBEI TCII.
D=nyU; +m, U, =const
PeakTuBHOE IBUXKEHUE

Mexanunueckas pabota. @opmyia A BBIYUCICHUS Pa0OThI CUIIBL:

A=Fsooso

Mexanndeckas MOIIODHOCTH:

N=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAs SHCPIrUs. d)opMyna JJIS BBIYHUCIICHUA

KUHETHYSCKOU OHCPI'uu:

HE)E
Ey ="

Teopema o kuHeTnueckoit aHeprun. opmMyra st BBIYUCIECHUS MOTEHIIMAIbHON



OHEPIUU TCja, MOAHATOIO

Hag 3eMIIEit:

E,=mgh

Mexanudeckasi SHEPTHS:

E=E;+E 2
119 3aK0oH COXpaHEHUs MeXaHU4YeCKOH sHeprun. @opMyia JIJIsl 3aKOHA COXPAHEHUS
MEXaHWYECKOM IHEPruu B OTCYTCTBUE CUII TpeHusi: E = const.
[IpeBpareHre MeXaHMUECKOW SHEPTHH MPU HATUIHH CHIIBI TPESHHUS.
[IpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHUKHU.
Peryar. Moment cuibl: M - Fl.
YcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[ToaBuxHbIN 1 HeOABUXKHBIN O0510KkU. KITJ[ mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
‘%1‘13&%:&:&33
JlaBnenue TBEpIOro TEIA.
@opMyia i1 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tena:
F
P= Gl
191 JaBnenue raza. AtmocdepHoe JaBieHuUe.
. IM'uppocTraTudeckoe 1aBlieHUE BHYTPH KUIAKOCTH.
®opMyna 17151 BBIYMCIICHUS IaBJICHUS BHYTPH KUIKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. ['uapaBnudeckuii npecc
3akoH Apxumena. Popmyna Uisi ONpPENETICHUS BBITAIKUBAIOIIECH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B JKUJKOCTb WJIM Ia3:
1.23

F_jtm_ =pgV

VcaoBue nnaBanus tena. IlnaBanue CYI0B 1 BO3AYXOILIaBaAHUEC



1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYJa, TEPUOJ W YacToTa KoJIeOaHwHiA.
dopmyna, CBSI3bIBAIONIAS YACTOTY U MEPHO]] KOJICOAHMIA:

1
v=_
T

MareMarnueckuii M INpYyKUHHBIA MasTHUKU. [IpeBpamieHue sHepruu npu

KoJIe0aTeIbHOM JABHXXCHUU

1.26

1.27

1.28

1.29

1.30

3aryxaromue konebanus. BeiHyxieHHble koaeOanus. Pezonanc

MexaHu4eCcKHe BOJIHEI. HpOI[OJH)HBIe N IOIICPCUYHLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAaHEHUS BOJHBI:

h=v-T

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHUIE
nByX cpel. MHdpa3Byk U yIbTpa3ByK

IIpakmuyeckue pabomul

W3mepeHue cpeqHel MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTU
NpPY>XUHBL, KOA(p(UIIMEHTAa TPEHUS CKOJIbXKEHUS; pabOThl CHIIBI TPEHHs, CHIIBI
YIPYTOCTH; CpeAHEH CKOpOCTHU JIBM)KEHHUS Opycka MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Npu JBHKEHHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuojia KosiebaHMH MaTeMaTH4YeCKOro MasTHHMKA; YacTOThl U IEpHoja
Kosie0aHui NpPYKMHHOIO MasTHUKA; MOMEHTa CHUJIbI, IEHCTBYIOIIETO HA phIvar;
paboThl CHJIBI YHPYroCTH MpPH MOABEME Tpy3a C IMOMOIIBIO HEMOABHKHOTO
0110Ka; pabOThl CHIIBI YIPYTOCTU MPHU MOABEME Ipy3a C MOMOIIBIO MOABUKHOIO
61oKa.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOrpyKEHHOMN
YacTH TeJla M OT IUIOTHOCTHU JKUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI
OT MaccChl TeJNa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMaJIbHOTO JABJIEHUS U OT
polia MOBEPXHOCTH; CHJIBI YHPYTrOCTH, BO3HHKAIOLIEH B MpPYXHHE, OT CTEHNEHU
nedopmarui Mpy>KHUHBI, YCKOPEHUsT OpycKa OT yria HAaKJIOHA HaIpaBJISIONICH;
nepuojia (4acToThl) KoleOaHUH HUTSHOIO MasTHHKA OT JUIMHBI HUTHU; MEpHOja
Koje0aHUN MPYKXUHHOTO MasTHHUKAa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBL;
UCCIIeIOBAaHNE HE3aBUCHUMOCTH Tepuoja KojieOaHWi HHUTSHOTO MasiTHUKAa OT

Macchl rpy3a. [IpoBepka ycia0BHs paBHOBECHS ppluara
Qusuueckue sA6NeHUs 6 Npupoode: TIPUMEPHI IBUKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMM B )KMBOW U HEXUBOW MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IIPUPOAE U

TCXHUKC, TMPUWIMBbBI W OTIMBBI, JABWXCHUC IIJIAHCT CoHeyHoMn CHCTCMBI,



PEAKTUBHOC JABUKCHHUC XXUBBIX OPraHU3MOB, pbldyaru B TCJIC YCIIOBEKA, BJIUSAHUC
aTMOC(I)CpHOFO JaBJICHHUA Ha JKHUBOH OpraHu3M, IIJIaBaHUC pLI6, BOCIHIPpHATHUC

3BYKOB XMBOTHBIMH, 3EMJICTPSACCHUC, celicMHUUecKue BOJIHBI, IYHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTpP, AATYUKU IIOJIOKCHUA, PACCTOAHHA U
YCKOpCHHA, OUHAMOMCTpP, MNOAUIMIIHUKH, PAKCTbhI, pbI4ar, HOI[BPI)I(HBIP'I u

HCHO,Z[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHasA IINIOCKOCTb, IPOCTBIC MCXAaHU3MBbI B 6I>ITy,

til COOOIIAIONTUECS COCYABI, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKHUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJISIPHO-KMHETUUECKOM  TEOPUU  CTPOCHHUS
2.1 BemecTBa. Monenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIIECTBA.
Kpucrannnueckue u amopdHble Tena
55 JIBrkenne yactul BemiecTBa. CBSA3b CKOPOCTHM JABWKEHUS YacTHI[ C
' Temneparypoil. bpoyHoBckoe aBmxenue, iuppys3us
23 CMaunBaHUe U KaWUISIPHBIE SIBIICHUS
24 TennoBoe pacHIMpeHNE U CKATUE
2.5 TermoBoe paBHOBECHE
Y Buytpennsas sHeprus. Pabora u Termonepenadya Kak CHOCOOBI H3MEHEHHS
' BHYTPEHHEHN YHEPruu
2.7 Buel Terionepenaun: TErONpOBOIHOCTh, KOHBEKIIUS, U3TyYEHUE
HarpeBanne wu oxmaxnenue Ten. KonauwdyecTBO  TEIUIOTHI. Y AelbHAs
TETIOEMKOCTb:
2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX MpOIEccax. YPaBHEHHE TEIIOBOIO
OanaHca:
2.9
O +0, +..=0
Ucnapenne u kxoHnaeHcauusa. V3mMeHeHHe BHYTPEHHEH SHEpPruyd B IpOLECCEe
510 ucrapeHuss U KoHaeHcauuu. KumeHwe IKUIKOCTH. YJenbHas TeIioTa
. napooOpazoBanusi: L = Q/m
2.11 BnaxxHocTs Bo3yxa



[InaBnenne wn Kpucrtasmmsanus. VI3MeHeHMe BHYTPEHHEW OSHEpPruM IpH

IJIaBJICHUU U KpUCTAJUIU3AallH. VY aenpHas TEII0Ta IJIaBICHUS:

2.12 5 o
_}H
BHyTpeHHss sHEprus CropaHus TOIUIMBA. Y AeNIbHAs TEIIOTa CrOpaHus TOIUIMBA:
2.13 q=0/m
2.14 [Tpuniuns! paboTs! TemnoBbix apurarenei. KITJI termoBoro apurarens
Ilpakmuueckue pabomol
N3mepenne yaenbHOM TEINIOEMKOCTH METaJUIMYECKOro LMIMHIPA; KOJIMYECTBA
TEIJIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOM TeMmepaTrypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblil IWIMHIP; KOJWYECTBA TEIIOTHI,
2.15 OTJAHHOT'O HArpeThIM LWIMHIPOM, IIOCJIE OIyCKaHWs €ro B BOAY KOMHATHOU
TEMIIEPATYpPbl; OTHOCHUTEIBHOM BIIAXKHOCTH BO3/yXa; YAEIbHOW TEIJIOTHI
IaBieHus Jpga.  MccnenoBaHue W3MEHEHHs TEMIEpaTypel BOABI  IIpU
Pa3NMYHBIX YCIIOBHSX; SIBICHHUS TEIJI0OOMEHa NpU CMEIIMBAHUHM XOJIOJHOW H
ropsiuel BOJbI; POLECCa UCTIAPEHUS
Dusuueckue AeneHUs 6 npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalWUIPHbIE
2.16 SIBJICHUSI B TIPUPOJIE, KPUCTAUIBI B mpupojne, uanydeHue CorHIia, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpHU3bl; 00pa30BaHUE POCHI, TyMaHa, UHEsl, CHETa
Texnuueckue ycmpoticmea: KalWLISAPbI, IPUMEPBI UCTIOIb30BaHUSA KPUCTAIUIOB,
517 JKUAKOCTHBIM TEPMOMETp, JAaTUMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIJICHUS
. JIOMOB, TUI'POMETpBI, NICUXPOMETp, MapoBasi TypOMHA, BUTAaTelb BHYTPEHHEIO
CrOpaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnexTpusanus Tei. /[Ba BUa dJEKTpUUECKUX 3apsI0B
3.2 B3anmoneiictBue 3apsokeHHBIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onextpuueckoe mnozne. Hanpsx€HHOCTh ayekTpuueckoro nousd. [IpuHnun
. CYNEPHO3ULMHU AIEKTPUUECKUX TM0JIeH (Ha KaUeCTBEHHOM YPOBHE)
iy Hocurenu »snexrpudeckux 3apsaoB. JleMCTBUE BIIEKTPUYECKOrO IOJS HA
' JNEeKTpUYecKue 3apsaabl. [[pOBOIHUKN U NTUINEKTPUKH
3.6 ITocTosiHHBIN PyIeKTpUYECKUi TOK. [leficTBus 3nexTpuueckoro Toka. Cuia Toka.



Hanpsixenne.
I=q/t,U=A/q

DJEeKTpUYECKOE COIPOTUBIICHHE. Y IETbHOE ANEKTPUUECKOE CONPOTUBIICHUE:

3.7 R =pl/S
3.8 3akon Oma juis ydyacTka snekTpudeckou uenu: I = U/R
[TocnenoBarenbHOE COEIMHEHHUE TPOBOIHUKOB:
1,=1,: U=U,+U,.: R=R +R,
3.9 [TapannenbHO€ COeIMHEHNE TPOBOIHUKOB PABHOTO CONMPOTUBIICHUS:
U=U;I=I+1;R=2.
2 2 ’
CwMmeltiaHHbIE COETMHEHHS TIPOBOHUKOB
3.10 PaGora u MomtHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
310 OneiT Opcrena. MarHuTHoe 1oJjie MPSMOTO MPOBOJHUKA € TOKOM. JIlMHHUM
MarHuTHOM MHIYKIMU
313 MaruutHoe TmMoJie TMOCTOSHHOTO MarHurta. B3aumoaeincTBhe MOCTOSTHHBIX
MarHuTOB
3.14 JlelicTBME MAarHUTHOTO T0JIS1 HA TPOBOJHUK C TOKOM
3.15 OmnsiTel @apanes. SBnenue aneKTpoMarauTHON HHyKuuu. [Ipasuno Jlenua
IIpaxmuueckue pabomul
WN3mepenne  3JIEKTPUUECKOTO  COMPOTHUBJICHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUYECKOTO TOKA; pabOTHI IEKTPUUECKOT0 TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B MPOBOJHUKE

(pC3I/ICTOpLI, J'IaMHO"IKa), OT HaIIPs’KECHHA Ha KOHLIAX INPOBOJHHKA; 3aBUCUMOCTHU
COIMPOTUBJICHUA OT AJIMHBI NPOBOJHHWKA, IUIOMAAW €ro IMOIICPECYHOro CCUHCHUA U

YACIbHOI'O COIIPOTUBJICHUA.



HpOBepKa mnmpaBujia I SJICKTPUUYCCKOI'O HAIMPSXKCHHA IMPU IMOCICIO0BATCIIBHOM
COCAUHCHHUU IIPOBOJHUKOB; IIpaBUJia JIA CHJIBI JJICKTPUYCCKOI'O0 TOKa IIpH

NapajuieIbHOM COEIMHEHNHU IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s6leHUs 6 Npupode: DBICKTPUUYECKUE SBIECHUS B aTtMocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJe 3eMiu, Ipeld MOI0CoB,
POJIb MArHUTHOT'O TOJIS IS KU3HU Ha 3eMile, OJIAPHOE CUSHUE
Texuuueckue ycmpoucmea: HIEKTPOCKOI, aMIIepMETp, BOJBTMETP, PpEOoCTar,
CU€TUMK  DJIEKTPUYECKOM  SHEPruM,  SJIEKTPOOCBETHTEIbHbIE  MPUOOPHI,
3.18 HarpeBaTeNbHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
NPEJOXPAHUTEIH, DJIEKTPOMArHUT, 3JEKTPOJBUTATENb MOCTOSHHOTO TOKa,
IeHepaTop MOCTOSHHOIO TOKA
3.19 DnexTpoMarHuTHble BoJHbI. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cera. IIpsimonnHeiHOE pacipocTpaHEHHE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomiienue cBeta. 3aKOH IPEIOMIICHUS CBETA
3.23 Hucnepcus ceera
324 Jlunza. Xox nydeit B nuH3ze. PoKycHOe paccTosiHME JUH3BL. ONTHYEcKas cuia
' muH3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue mpuoopsl
IIpakmuyeckue pabomul
H3mepeHue OonTHUECKOM CHUiIbl COOMparoliel JHH3bI; (POKYCHOTO PAacCTOSTHHSA
coOuparo1iei JIMH3bI (IT0 CBOMCTBY paBEHCTBA pa3MEpPOB MPEAMETa U U300paxeHHUs,
326 KOTJia IpeIMET PacIIOIOKEH B IBOMHOM (poKyce), moKazaTess IpeloMIICHUs CTeKIa.
' HccnenoBanue CcBOicTBa M300pakeHMs, MOIYYEHHOIO C  IIOMOIIBIO
cobuparomiell JIMH3bl; U3MEHEHUsT (POKYCHOI'O PacCTOSIHUA JABYX CIOXKEHHBIX JIMH3;
3aBUCUMOCTH yTJIa TIPEJIOMIICHHsI CBETOBOTO JIy4a OT yrIja MaJCHUS Ha TPaHUIE
«BO3JIyX — CTEKIIO»
327 Qusuueckue senenuss 6 npupooe: 3armeHus Comnna u JIyHBI, mHBeTa Te,
' ONITUYECKUE SBJICHUS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticméa: OYKH, TIEpUCKOI, (oToammapar, ONTHYECKHE
. CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
il PannoaktuBHOCTh. Anbda-, Oera-, ramMmma-u3iayudeHnus. Peaknun anbda-u Oera-

pacmana



4.2 OmnsiTel Pe3epdopaa no paccesiuuio anbha-gactuu. [lnanerapuas Moaens atoma

4.3 CoctaB aromHoro saapa. 3otomnbl
4.4 [lepuon momypacnaja aTOMHBIX siiEp
4.5 S nepHble peakiyu. 3aKOHbI COXPAHEHUS 3apsiJ0BOTO U MAaCCOBOIO YHCEI

Qusuueckue A6NeHUs 8 Npupode: €CTECTBEHHBIH paJUOAKTHBHBIA (oH,
4.6 KOCMHMYECKHE Jy4H, pPaJIUOAKTUBHOE U3Iy4YE€HUE MPUPOJIHBIX MHHEPAJIOB,

Hef/'ICTBI/Ie pPaarnOaKTUBHBIX H3Hy‘~l€HHﬁ Ha OpraHu3M 4CJIOBCKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUYaJIbHBIM 103UMETp, Kamepa
Bunbcona, sinepHas sHepreTuka

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka: 7-i kiacc: 6a30BbIN YPOBEHb: YUEOHUK; 3-€ U3aHue, mepepadoTaHHOe
[Teppimkuna .M., UBanoB A.U. AkimonepHoe o0recTBo «M3marenbcTBo
«IIpocBemienne»

» Guszuka: 8- kacc: 0a30BbIM YPOBEHb: YU€OHHUK; 3-€ U3/laHKe, TepepadoTaHHOE
[Tepeimkun .M., IBanoB A.W. AxumonepHoe o611ecTBo «l31aTenbeTBo

«IIpocsemenue»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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