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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (u3uKe yUWUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma o (u3MKe ycTaHAaBIWBAET pacmpeesieHue yueOHOro MaTepuaa
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHMHEH, OHOJIOTHEH, acTpoHOMHUEH U (QHU3NUECKOM
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpa,
IpEeNoCTaBseT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOTO0 METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUA B CTPYKType OOIIETo
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
WHTEepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIaJICHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATh  JIaHHbIE M  HCIOJIB30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYSHHS BHIBOJIOB.

[lenrn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konueniuu mnpenonaBaHus yyeOHoro mnpenmera «®Duszuka» B
oOpa3zoBaTeabHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIUX
OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAMMBbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, Pa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH JUIS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TPEJCTaBICHUHA O  BO3MOXKHBIX  cepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEIYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NPUOOPETECHUE YMEHUIN OMUCHIBATh U OOBSACHATH (U3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHHUs] TMPOCTEUIINX PacUYETHBIX 3aJad  C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITIOJIb30BAHUEM U3MEPUTETBLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeSTSILHOCTH, CBI3aHHBIMU
C (GUBUKON, W COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeNEN0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJelIO).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKa AKCIIEPUMEHTATBHBIX 3aJaHHM, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanueckux BelWyuH. DPuU3NUecKue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeEMa €IMHHII.

Kak ¢usuka u JApyrhe ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/EHUE, IMOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SBICHHUN C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. ®usuyeckue MpuOOPHI U MPoleIypa MPIMbIX U3MEPEHU aHAJIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue EHbI ASIEHUS Kbl U3MEPUTEIBHOTO TpUOOpa.
2. M3mepeHue pacCTOSHUMN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEa.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OOoJbllie BhICOTA
MyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne yactul BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YaCTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmomelicTBue YacTuil
BEIIECTBA: ITPUTSHDKEHNUE U OTTATIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPJIBIX
(KpUCTaIIIMYECKUX) TeJl. B3aMMOCBS3b MEXIy CBOMCTBAMHM BELIECTB B PA3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue ~ siBmeHuWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsSi3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux minanerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTo JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOntonenue siBeHus HHEPIUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomel u onvimel.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABMIKEHMUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKka o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHus (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTH OT TiyOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya gaBIeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHUE Tell B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPYyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OObEéMa NOTpyKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHUS pblyara K OJIOKY.

A A T o
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«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHnsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPrUu:
TeruIonepesaya U COBEpLICHUE paboTHI. Bunpl TEILIoNEepeaun:
TEIUIONIPOBOHOCTb, KOHBEKIIS, U3IyYEHHE.

KomnyectBo TemnoTel. YaenbHasd TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue u
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuuner pabotsl TemnoBbix aBurareneit KIIJ[ TemmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JTBUKECHHUS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OnBITHI 10 BHIPAINIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3AyXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OJHEpruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEIIHUX CHUJI.

UccnenoBanue siBIeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOU U
ropsiuyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METATUIMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. BiaumonelcTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJAEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnousd. [lpunHimn
CYIEPIO3ULIMU AEKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS SJIEKTPUYECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
st ydactka uenu. [locimepoBaTtenbHOE M MApajuIeNIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOoe nosne. MarHuTHOE 1oJi€ 3€MIIM U €ro 3HAYECHUE I KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTrEeHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jlemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIHS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apSAI0B.
[TpOBOJTHUKY U TUBIAEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKH TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. I3MepeHne CUilbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3JIeJIeHUs IIOJII0OCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OneiTel @apases.

3aBUCUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMU TeN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOTO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, UAYIIETO 4YE€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

[IpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNM IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, HIIYIIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOIO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB MPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS IEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATYIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUs WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOE npsiMosMHENHOE ABHKEHUE. CpelHsas U MITHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMX’EHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunelHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHUE.

ITepsebiit 3ak0oH HproToHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: cujia TPEHUS CKOJIbXEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynee Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpPruM U paboThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SJHEPTUs CKATOW NMPYKUHbL. KnHeTnueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnrogeHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPHI ABMKEHUS OJHOIO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHcTBa CUII IPU B3aUMOJIEHCTBUM TEll.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKOH SHEPTUr PpHU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM SHEPIUU TP ABUKEHUH TeEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJbHEUIIEr0 paBHOMEPHOTO
JBIKEHUS [APUKA I TETIEKKU.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU I10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU TMPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodhGUIeHTa TPEHUST CKOJIBKEHUSI.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU30HTAIEHON TTOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NPYKUHHBIM MasTHUKH. [IpeBpaienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. I[IpomonbHble U
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4decKkue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTh 3BykKa M BbicoTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
YIJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOGaHWil Ted MOJA JNEWCTBHEM CHIbI TSHDKECTH M CHJIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BeIHYKICHHBIX KOJICOAHHMI M pe30HaHCA.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKUIN PE30OHAHC.
Jlabopamopuwie pabomul u onvimaol.
1. OnpeneneHve dYacTOThl W Mepuoja KoJebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpepneneHrie 4acTOThl M IEPHOJA KOIeOaHU! MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHMMOCTH MEpPHOJIa KOJEOAHUI rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmpITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUsI.

Paznen 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBS3H.
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OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHus CosHna u JIynsl. Otpaxkenue ceeta. [1nockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxkenue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacCIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPaX€HUs CBETOBOrO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIJia
MaJICHNS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO paCCTOSHUS M ONTUYECKOM CHIIbI COOMparoen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U NorioieHne cBeta aroMoM. KBaHThI. JIMHEUaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespateHus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peaknuu. 3aKOHbI COXPAaHEHHUs 3apsAJI0BOTO M MACCOBOIO YHCEIL.
OHeprus cBsi3M aTOMHBIX sAnaep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpsbl U3TYyYEHHS U TOTIIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJTh TIPEAHA3HAYEH JJI CUCTEMAaTHU3alluu
u  0000IIeHWS TPEIMETHOTO  COACpKaHWUS W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUYEHUH BCETO Kypca (PU3HKH, a TAKXKEe JJII MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIINX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METANpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBIEHUN TPHUPOAbI U TEXHHUKH, OBJIAJCHUE YMEHHUSIMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszelsa peaau3yercs
3a CcU€rT TOro, 4To OOy4arolUecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTES U ITOJIYYEHHUs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus Gu3MKu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTH MOPAIBHO-ITUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KadyeCcTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKOM HAyKW Kak MOIIHOIO HMHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aromoJry4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o0pa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOpMUPOBAHHOCTh HaBbIKa pediaexkcuu, NpPU3HAHME CBOEr0 IMpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM MpPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIbHON HAIpaBICHHOCTH, TPEOYIOMHUX B TOM 4YHCIEe U (PU3NIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM IS pelieHus 3aaad B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCJICICTBUN I OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJI00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel Hx

peleHus;

e §8) amanTanuM K M3MEHSIOIMMCSH YCJIOBHAM CONHMAJIbHOM M NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICAOBAaHUM U
NPOEKTOB (DM3MYECKON HAIMpPaBICHHOCTU, OTKPBITOCTb OIBITY W 3HAHUIM
APYTHUX,;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM W KOMIICTEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pA3BUTHA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCJIEACTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesympraTe OCBOSHHS TporpaMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3zoBble JJoruueckue JeficTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(sBNIEHUN );



yCTaHABJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI IJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
JTAaHHBIX U HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3UIECKUM SIBICHUSM;
BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CMOCOO peIlIeHUs Yy4eOHOH (u3ndecKon
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH 110 CAMOCTOSITEIHO COCTABJIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(GU3MYECKUI HKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 11O pe3yJbTaTaM
POBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JaNbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAaK)KE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTh Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bu3UYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMANbHYIO (GOpPMY HPEICTaBIICHUS
uHQOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOZ€ OOCYXIEHHUS Yy4eOHOro Marepuaya, pe3yJbTaToOB J1a00OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOIIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TeMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPEUICHUE 33JaYd M MOAJAEp KaHHE
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh Pa3IMuUe U CXOACTBO MO3UIIHI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, TPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUIyalbHOW paOOTBI TpPU PEHICHUH KOHKPETHOW (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHrasi KA4eCTBEHHOTO pe3ybTara 1o
CBOEMY HAINPABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalUSIX, TPEOYHOUIUX
JUIS pelieHns (U3nUecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, MPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENLHO COCTABJISTH AITOPUTM pellieHUs (GU3HUECKON 3aa4ui WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI PELICHUM;
nenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYEeCKOro HMCCIEJOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO HA OIMMOKY MPU PEIICHUU (PU3UUECKHX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOJAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath siBiaeHus (auddysus, TEIIOBOE IBUXKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAadya MAaBJCHUS TBEPABIMH TENaMU, XUIAKOCTAMU U
razamu, atMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, IMPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSBICHHE UW3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM UHcIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSAMHM B >KMBOM M HEXUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIABaHUE PBIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpeHUsd, JAaBlieHHWe (TBEPAOTro Teja, >KUAKOCTH, Tasa),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTHsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PUBMUECKUH  CMBICI  HUCIOJIB3yeMbIX  BEJIMYMH, HX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJB3Ys MpaBUiia CJIOKEHUsS CUII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU D3TOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOH (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MNOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 10 €70 pE3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJL: dbopMyIUpOBaTH MIPOBEPSIEMBIC
IPEO0JIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATHh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBJKEHMS Teja, CHUJIbI
TPEHUSI CKOJIBLKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO, YCIOBUMN
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTaHOBKY U
BBIMIOJHATh M3MEPEHUs, CJleIysl MPEeaJoKEHHOMY IIaHy, (UKCHUPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHUJE



NPEIIOKEHHBIX TaOnuill U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJTMYMHBI,

cO0JII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
000Opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYbI, OapoMeTp,
phlyar, NOJBUKHBINA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
MOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKHUX SBJICHUM W HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU OOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpejie;

OCYLIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PpA3IUYHBIX HCTOYHUKOB BBIJCIATDH
uHPOpPMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPAaBOYHbIE MaTepHAabI,
pecypcbl ceti VIHTepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COJEPKaHUSA, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHE COOOIIEHUS O pe3ysibTaTaX MpPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU HSTOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJIB30BaTh MOHITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPCHHSS DSHEPTUs, TEIJIOBOW JBUTaTEb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, AIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHuUTOB, JCHCTBUE
MarHMTHOTO TIOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YUYEHHBIX  (PU3NUECKUX  SIBJICHUU B
OKpY’)KalolleM MHUpe, B TOM 4Yucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJrOCOB, PO MAarHUTHOTO TOJISA JJIs KU3HU Ha
3emJie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACHSTH CYIIECTBEHHBIE CBOMCTBA (TIpHU3HAKH) (PU3NYECKHUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUIOTa
TUIaBJICHUS, yJeNdbHAs TEIUIoTa NapooOpa3oBaHMs, yJeldbHAs TEIuIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CuJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHHE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TPH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICT HCHOJIb3YEMbIX BEIUYMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYeCKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOBb3Ysd OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHUSI BEIECTBA, NMPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa Jij1sl yyacTKa ENu, 3aKOH
Jxoyns—JleHna, 3aKkOH COXpaHEHWsS DJHEPrUM, IpPU HSTOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHWEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCKuX
IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCTOJIB3YSd 3aKOHBI U
dopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajM3a
YCJIOBUSl 33/lauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX JIJIl  pEIIeHHUs] 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIYYeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEIIUTh MPH MOMOIIU
(Gu3MYECKUX METO/OB, MCIOJb3ys OMHCAHHME HCCIIEOBAHMS, BBIIEIATH
MIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MIPOBEJCHHUSI HCCIIEN0BAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIOAECHUIO (U3MYECKUX SBJICHUA WU
bU3HMYECKUX CBOMCTB Tel (KamMLUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (Morjoiaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUIAKOCTU U
mIomaau €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEel W B3aUMOJICHCTBHE
ANEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allsi MArHUTHBIX T[OJE€H TIOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJIOKEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3/yXa, CHJIBI TOKA, HAIpPSKEHUS C MCHOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpYrol C UCHOJIb30BAaHUEM  TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTh
COINPOTUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOU[aJd HOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIENOBATEIIBHOIO M NApaJUIEIbHOTO  COEAMHEHUH
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIHTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeIUYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUHMK 3JIEKTPUUYECKON HHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArpPEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN W HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI 3JIEKTPUUECKUX
Lemnen ¢ MociaeA0BaTeIbHbIM U MapajuleIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIETIeH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJi obecrieuyeHus: 6€30MacHOCTU MPH OOpaIeHUH C PUOOpaMH U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI M COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUSI B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM H MyTEM CpaBHEHMS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  MHGPOPMAILIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUl HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKaHMs, CIPAaBOYHBIE MaTepHabl,
pecypchl cetn MHTEpHET, BliageTh MpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJep)KaHUsl, B TOM 4YHUCIE NYOJIMYHO TMPEACTABISATh PE3YJIbTaThI
MPOEKTHOM WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM TI'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXAATh BBICTYIUUICHUE MTPE3CHTALIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKHIX
MPOLIECCOB paclpenessaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBJISISI TOTOBHOCTD pa3pelaTh KOHMIUKTHI.

K xoHiy o0yueHus B 9 kjacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBWXKEHUA, AchopMarius
(ympyrasi, mjgactaueckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHUTHBIE BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI M TMOTJIOIIEeHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiFIEPHAsl SHEPTETUKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIDKEHHE, CBOOOIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacCIpOCTPAHCHUE, OTPAKECHHE W IPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMTMCAHUIO X XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWJINBHI M OTIIUBEI, ABMKeHUE TIaHeT COTHEYHOU CHUCTEMBI, pEaKTHBHOE
NBIDKEHUE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEWCTBHE BUIMMOTO,
yIbTPaUOIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaIMOAKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBEeKa), MPH ATOM IMEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DU3UIECKUX
SIBIICHUI;

ONHMCHIBATh M3yUEHHBIEC CBOMCTBA Te M (PU3MUECKHEC SIBJICHUS, UCTIONB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEICHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Tejla, HWMIYJIbC Telld, HMITYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTUS CIKATOU
NPYXKWHBI, KUHETHYECKas DSHEPrus, TOJHAs MEXaHW4YecKash JSHEeprus,
TIEPHOJT U YacTOTa KOJIeOaHWH, JUTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEIbl), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBATh (DU3MYCCKUH CMBICT HCIIOJIb3YEMbIX BEJUYHH,
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYUHY C JIPYTUMH BEITUYHHAMM,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYSCKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHUsS JHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHUS,
OPUHITUI  CYMEPIIO3UIIMKA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS WMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparolMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJaud 3alUChIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUEThHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (HU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEUIUTh TMPU TTOMOIIH
(GuU3NYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIIEAOBAaHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJANUTH OMBITHl 1O HAOMIOACHUIO (HU3UYECKUX SBICHUNA WIH
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOpPOro 3akoHa HbroToOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHOAa KoJeOaHUN NpYyKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacIpOCTpaHEHHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YYCHHE CBOWCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
cpeqHee 3HAaUYeHHE U3MepsAeMoill BelauuuHbl ((POKyCcHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO IPHOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIOJIb30BAaHUEM TNPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOW CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YEeCKOrO0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yria MPeIoMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MAaJEHHUsI, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHMueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja COOMparolledl JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIETys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJTU3UPOBATH MOJIYYECHHBIE PE3YIbTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000py1I0BaHUEM;

pa3nnyuaTh OCHOBHBIE TPU3HAKK W3YYCHHBIX (PHU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPIOE TEJIO, TOUYEUHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX ONHUcaHusi (B TOM YHUCIE:
CHHMIOMETP, NATYUKH TIOJIOKEHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CTHIEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MJis
MOCTPOEHUS U300pAKEHU B INIOCKOM 3epKajie M cCOOMparolIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HWHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MYECKUX 3HAHUUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIOAECHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH Cpeie;

OCYIIECTBJIATh TOUCK wHpOpMauu (PU3HUECKOTO CONEpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTEJIbHBIX HCTOYHUKOB;

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH Y4E€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro COAep X aHMs, CIPAaBOUYHbIE MaTEepHaJIbI,
pecypcebl cetu MIHTEpHeET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  WU3YYEHHBIU
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE TMpe3eHTalueil ¢ Y4ETOM OCOOEHHOCTEW ayJIUTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1
ya A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpoeHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ’ | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 brbmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmoreka [IOK
3.1 MexaHn4ecKoe ABUKEHHUE 3
A https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBnenus: TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4 1
>3 eXaHIrHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TenJioBble siBJIEHUA
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa HOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 2 1
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.edsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoandyecTBO 4yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB U TeEM nudpoBbIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. MexaHu4yecKkue siBJeHHS
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka IHOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. MexanuuyeckHe KoJ1e0aHusl H BOJIHBI
bu6nmoreka [JOK
2.1 Mexannueckue Koyeba 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKue BOJIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 aXIOMEHHE OENOro CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf4 1 ada6
bu6mmoreka [IOK
52 CTpoctiiie aTOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 HAAepHbie peakiit ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001aI0IM I MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

®dusuka — Hayka o npupoje. SBieHus
npupoabl. Duznueckue ABICHUS

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS

du3nyeckre BEININHEI B UX HU3MCPCHUC

VYpok-uccnenopanue "M3mepenue
TEeMIIepPaTyphl MPU MOMOIIIH KUIKOCTHOTO
TEpPMOMETPA U JaTYMKA TeMIiepaTypsl"”

Kak ¢usuka u apyrue ecteCTBEHHbIE HAYKU
U3Y4aroT npupoay. EcrecTBeHHOHaYYHBIN
MeToA no3Hanusd. Onucanue Gu3nyecKux
SIBJICHUH C TIOMOILBIO MOAETIEN

VYpok-uccnenoanue "lIpoBepka runoTessl:
JaTbHOCTH TOJIETA [MapUKa, MyIEHHOTO
TOPU30HTANIBHO, TEM OO0JIblIIe, YeM OoJble
BbICOTA ITycKa"

Crpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA

JIBr>xeHue 4acTHIl BEISCTBA

VYpok-uccnenoanue «OnbIThI 11O




10

Ha6J'IIOI[CHI/IIO TEIIJIOBOI'0 paClIMPCHUA
ra3oB»

AFpCFaTHBIC COCTOsIHHA BCIICCTBaA

11

B3anMocBs3b MeXy CBOMCTBAMU BELIECTB
B Pa3HBIX arperaTHbIX COCTOSIHUAX U X
ATOMHOMOJIEKYJIIPHBIM CTPOEHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOZbI

12

13

Mexanunueckoe JBHKeHuEe. PaBHoMepHOE U
HEPaBHOMEPHOE JIBUKECHHE

CkopocTb. EqMHUITBI CKOPOCTH

14

15

16

Pacuer IIyTHU XU BpCMCHU IBUKCHU A

WNHueprius. 3akoH HHEPIUH.
B3anMopeiicTBre Ten Kak MpuyruHa
W3MEHEHUS CKOPOCTH JIBHXKCHHS Tell

IInoTHOCTH BemiecTBa. Pacuetr Macchl u
o0BeMa Tea o €ro IJIOTHOCTH

17

Jlaboparopnast pabota «Ornpezaenenue
IUIOTHOCTH TBEPAOTO TENA»

18

19

Pertennie 3agau mo treme "I1OTHOCTE
BemecTsa"
Cuia Kak XapakTepucTuka

B3auMojieiicTBus Tes. Cuiia ynpyrocru.
3akoH ['yka

20

JlabopaTtopHas paborta «3ydyeHue
3aBUCHUMOCTH pacTshKeHUs (AepopMariim)
MPY>KUHBI OT MIPUIIOKEHHOMN CHITBI»

21

SBnenue Taroreuns. Cruiia TSKECTH




CBs3b MEXKY CHUJION TSKECTH U MacCoM

22 tena. Bec Tena. Pemenune 3aga4 1mo teme
"Cuina Tsoxect"

” Cwuia TsDKeCTH Ha APYTHX IJIaHeTax.
dusnyecKkue XapakTepUCTUKH TUTAHET

24 N3mepenue cuit. JluHamomeTp

25 Bec Tema. HeBecomocTh

26 CrnosxeHue IByX CUJ, HallpaBJIEHHBIX 10
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CHII

7 Pemenne 3amad mo tTeme
"PaBHoneiicTByromas cr"

73 TpeHue CKOJIbXKEHHSI K TPEHUE TTOKOSI.
Tpenue B mpUpoie U TEXHUKE
Jlaboparopuas padota «3yueHue

29 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT
CHJIBI IaBIICHUS U XapakTepa
CONPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJCMCTBYIONIEH CHUIIBI
Pemenue 3agau mo remam: «Bec Tenan,

31 «['papuueckoe nzoOpaxkeHue cun,
«Cunbl», «PaBHOJIEHUCTBYIOIIAS] CHIT»
KonTponbHas paboTa mo Temam:

1 «MexaHn4yeckoe IBUKEHHEY, «Macca,
IUIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0pakeHue cun, «CUIbDy

33 Hasnenue. CriocoObl yMEHbIIICHUS U

YBCINMYCHUA NABJICHUA




JaBnenue raza. 3aBUCUMOCTD JaBJICHUS

34 raza ot o0bEma, TeMIepaTypbl

35 [lepenaya naBieHust TBEPABIMU TellaMH,
KUJIKOCTSIMU M razamMu. 3akoH [lackaist

36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE
JEUCTBUEM CUJIBI TSDKECTH

37 Pemenue 3agaud no reme «/laBienue B
JKUIKOCTH U rase. 3axoH Ilackamsa»

38 CooOmaromuecs cocyabl

39 I'unpaBnuueckuii npecc

40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Ipuanner

41 CYLIECTBOBAHMSI BO31YILIHON 000JI0UKH
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO
JIABJICHUS OT BBICOTHI HAJl ypOBHEM MOPS

42 Bec Bo3ayxa. ATmMocdepHoe naBieHue

13 N3mepenue atMochepHOTo AaBICHUS.
OmnsitT Toppuuennu

44 3aBHUCHUMOCTH aTMOC(HEPHOTO JABJICHHS OT
BBICOTHI HAJl ypOBHEM MOPS

45 Bbapomerp-anepoun. AtmochepHoe
JaBJICHUE Ha PA3JIMYHBIX BHICOTAX

46 Pemenwue 3anay mo teme " AtmocdepHoe
nasieHue"
JlelicTBuE ®UJIKOCTH U Ta3a HA

47 MOTPY>KEHHOE B HUX TEJ0. ApXHUMeE0Ba

culia




48

49

50

JlabopaTtopHas pabora «OnpeneneHue
BBITAJIKUBAIOLLEH CHJIBI, JEUCTBYIOLIEN HA
TEJIO, MOTPYKEHHOE B KUIKOCTHY
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCMMOCTH Beca Tella B
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD
JacTH Tea

IInaBanue Texn

51

52

53

54

JlaGopatopunas padora "KoHcTpynpoBanue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U
onpeeraeHue e€ rpy30mnoabLEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxonnaBanue», «/laBienue
TBEPJBIX T, )KUJIKOCTEH U Ta30B»

KonTponbHas pabota mo Teme «JlaBneHue
TBEPABIX TN, KUAKOCTEH U
ra3oBy/Bcepoccuiickas mpoBepovHas
paboTa npu TpPOBEICHHUH C
HCIIOJIb30BAHHUEM KOMIIBIOTEPA

Mexanunueckas pabota

55

56

57

MomntHocts. EquHUIEI MOIITHOCTH
VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMoOM pH NoIbEME O JiecTHULE"
[Ipocteie Mexanu3mel. Peruar. PaBHOBecue
CHUJI Ha phluare

58

Prryaru B TexHuke, ObITY U IPUPOJIE.
JlabopaTtopHas pabota «lccnenoBanue
YCJIOBHI paBHOBECHS pblyara»

0.5




59

60

Pemrenue 3agad mo treMe «Y CI0BUSI
paBHOBECHSI pbluara

Koaddumnuent nonesnoro necTpust

MexaHusma. JlaboparopHas padota
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»

0.5

61

Pemrenune 3agad mo teme "Padora,
MottHoctb, KIT/1"

62

63

Mexannyeckas sHeprus. Kunernueckas u
MIOTEHIMAIbHAS YHEPT U

3akoH COXpaHCHHA MEXaHHYeCKOM OHECPIun

64

YPOK-3KCIIEPUMEHT 110 TEME
"DKcnepuMEeHTaIbHOE OIpeIETICHHUE
HM3MCHCHHUS KUHETUYCCKOU B
MTOTEHITUATBLHOW SHEPTHH MPU CKaThIBAHUH
TeJa M0 HaKJIOHHOM MJIOCKOCTH"

65

KonTponbnas padora no teme «Pabora u
MOIIHOCTb. DHeprus»/Bcepoccuiickas
poBepoyHas paboTa MpH MPOBEJACHUH Ha
OyMa)KHOM HOCHUTele

66

67

68

Pesepublit ypok. Pabora ¢ Tekcramu mo
TeMe "MexaHnuyeckoe ABuKeHue"

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
teme "JlaBneHue TBEPABIX Tel, KUIKOCTEH
" ra3on"

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
teme "Pabota. MomHnocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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8 KUIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka B KoHTpoibHbIe IlpakTu4eckue
cero padoThI padoThI
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEPAOTO, KUAKOTO U 1
ra3000pa3HOro COCTOSTHUM BEIECTBA
OObscHeHre CBOMCTB TBEPAOTO, )KHUIKOTO
4 Y Ta3000pa3HOro COCTOSIHUI BeIlecTBa Ha 1
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KMHETUYECKOUN Teopun
5 Kpucrannnueckue u amop¢Hble Tena 1
6 CMaumnBaHue U KaWUISIPHOCTb. |
IToBepXHOCTHOE HaTsIKEHUE
7 TeruoBoe paciiupeHue u cxxaTue 1
g Temnepatypa. CBsi3b TEMIIEPATYPHI CO |
CKOPOCTBIO TEIJIOBOT'O JIBUKEHUS YACTHI]
9 Buytpennss sneprus. CriocoOsl |
U3MEHEHHUS BHYTPEHHEN SHEPTUH
10 Buns!l Tenonepenaun 1
VYpok-koHpepenuus "IIpakTruueckoe
1 HCIIOJIb30BAaHNE TEIJIOBBIX CBOMCTB | |

BCIICCTB U MaTCpUajIOB B LECIIAX
sHeprocoOepekeHus "




12

13

KomnnuectBo TeIuioTwl. Y aenbpHas
TEIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.
Temnoo0OMeH U TEIMI0BOE PaBHOBECHUE

14

Jlaboparopuas padota "HccienoBanue
SIBJICHUS TEINIO0OMEHA TIPH CMEITMBAHUH
XOJIOIHOM U ropsiueid Boab!"

15

16

17

Pacuer koaudecTBa TEILIOTHI,
HE00XOAUMOTO ISl HarpeBaHus Teja u
BBIJICIIIEMOTO UM TIPH OXJIXKICHUN

Jlaboparopuas pabota "Onpenenenue
yZeJIbHOM TENJI0EMKOCTH BellecTa'
OHeprus TomuBa. Y iejabHas TerioTa
CrOpaHus

18

19

20

[InaBnenue u oTBepIEeBaHUE
KPUCTAJUIMYECKUX TeN. Y IeNbHas TemaoTa
IUIaBJICHUS

JlaGopatopHnas pabota "Onpeznenenue
yIEeJIbHOM TEIIOTHI MJIaBIeHHs Jbaa"
ITapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenue

21

Kunenwne. YneapHas Temiora
nmapooOpa3oBaHus U KOHICHCAIIUH.
3aBUCUMOCTD TEMITEPATypPhl KUTICHHS OT
aTMoc(hepHOro JaBICHUS

22

Brnaxnocts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHrne OTHOCUTEIIBHON
BJIAJKHOCTH BO31yxa'




Pemenue 3amau Ha onpeencHue

23 BJIQ)KHOCTH BO3/1yXa
[IpuHIMIIBI pabOTHI TEIJIOBBIX JBUTATENCH.

24 [TapoBast TypOuHa. JIBurareins
BHYTPEHHET0 CTOpaHUs

75 KII/ TermoBoro nurarens. Tennosbie
JIBUTATEIIM U 3aIUTA OKPYKAOIIEH Cpeabl

26 3aKOH COXpaHEHUS U MIPEBPALLICHUS
SHEPTUH B TEIIOBBIX MpoIleccax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

27 teme "TemoBble siBiieHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMU BenlecTa"
KonTponbhas padora no teme "TemnoBsie

28 sBiieHus. lI3MeHneHue arperaTHbIX
COCTOSIHMI BemiecTa"

79 Onextpuzarus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPSI0B

30 VYpok-uccnenoBanue "IaeKTpU3aLUs TE
WHIYKIWEW U IPU CONTPUKOCHOBEHUU"

31 B3aunMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona
Onektprueckoe nose. HarpsxkeHHOCTh

32 aneKTpudeckoro noss. [IpuHnmn
CYTIEPIIO3HITNH YJIEKTPUUECKHUX TTOJICH

3 HocuTenu snekrpuyueckux 3apsios.
DneMeHTapHbId 3apsia. CTpoeHne atoMa

34 [IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH

COXPAHCHUS SJICKTPUUICCKOI'O 3apdaa




Pemenue 3aga4 Ha IPUMEHEHUE CBOWCTB

35 JNEKTPUYECKUX 3apsI0B
DIJIEKTPUYECKUI TOK, YCIOBUS €ro

36 cymuiecTBoBaHus. ICTOUHMKH
ANEKTPUYECKOTO TOKa

37 JIerCTBUA DIEKTPUYECKOTO TOKA
VYpoxk-uccienoanue "JleiictBre

38 ANEKTPUYECKOTO MOJIsI HA IPOBOAHUKY U 1
TUBJIEKTpUKN"

39 DNEeKTpUYECKU TOK B MeTaJljIax,
KHUJKOCTAX U razax

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTu

41 Cuna toka. JlaGopaTopHas pabora 0.5
"N3mepeHue u peryiupoBaHue CUiIbl TOKa" '
OnexTpuueckoe HanpsbkeHue. BonbTmerp.

42 JlaGopatopHas pabota "HU3mepenue u 0.5
peryJinpoBaHue HanpspKeHus "

43 CornpoTuBiIeHHE MPOBOAHKUKA. Y ACIBHOE
COIIPOTHBIICHUE BEILIECTBA
Jlaboparopnast pabota "3aBUCHMOCTH

44 ANEKTPUYECKOTO CONIPOTUBIICHHUS )
MIPOBOJHMKA OT €T0 JJINHBI, MIOIIAI!
ITONIEPEYHOI0 CEYEHUs U MaTepuana"

45 3aBUCUMOCTD CHJIBI TOKA OT HaIIPSKEHHUSL.
3akon OMa 1Sl ydacTKa 1enu

46 JlaGopatopHnas pabora "HccnenoBanue |

3aBUCUMOCTH CHUJIbI TOKA, UAYLICTO YCPE3




47

PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
[TocnemoBarenbHOE U TApAIIICITBLHOE
COCIMHEHUS IPOBOIHUKOB

48

JlaGopatopnas padota "IIpoBepka npaBuia
CJIOKEHUS HAIIPSKEHUN IIPU
MOCJIeIOBATEIbHOM COCIMHEHUU JABYX
pe3uctopon”

49

50

51

JlaGopatopnas padota "IIpoBepka npaBuia
AJI CUJIBbI TOKA IMPH MapaljICIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemenue 3amau Ha IMPUMCHCHHUC 3dKOHA
Owma AJIA Pa3JIMYHOIr0 COCANHCHUA
IIPOBOAHHUKOB

PaboTa 1 MOLTHOCTH 3JEKTPHUUECKOTO TOKA.
3axoH /xoynsa-Jlenna

52

JlabopaTtopHas pabota "OnpeneneHue
PpabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
TOoKa"

53

54

55

DNeKTpUYECKHE 1EeTH U MOTpeduTenu
aNeKTpuyecKkoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

[TonroToBka K KOHTPOJIBHON paboOTe 1O
TeMe "DIEKTpUUYECKHE 3apsiibl.
3apspKEHHBIE Tela U UX B3aUMOJICUCTBUSL.
[TocTostHHBIN 3IE€KTPUYECKHNA TOK"

KonrtponbHas pabora no teme
"DnexTpudeckue 3apsaasl. 3apsHKCHHbBIE




56

57

Teja M ux B3aumojeucTeus. IlocTosHHbIH
anekTpuueckuii Tok"/Beepoccuiickast
MIpOBEepOYHasi padoTa MPH MPOBEICHUH C
HCII0JIb30BAHUEM KOMIIBIOTEPA

ITocTostHHEIE MAaTHUTEI, UX
B3aHMOJIECIICTBUE

VYpok-uccnenosanue "M3yyenue nonei
MMOCTOSIHHBIX MarHUTOB"

58

59

60

61

62

MaruuTtHoe 10Jjie. MarautHoe nosie 3emMian
M €ro 3HauYeHue I )KU3HH Ha 3eMiie
OnbIT OpcTena. MaroHuTHoe mose
3JIEKTPUYECKOI0 TOKa MarHuTHoeE 1oJje
KaTYIIKA C TOKOM

HpI/IMeHeHI/Ie QJICKTPOMAriuTOB B TCXHUKE.

JlaGopatopHnas padora "H3yueHue
JeWCTBUSL MArHUTHOTO TOJISt HA TPOBOTHUK
C TOKOM"

DneKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonp30BaHne 35IeKTpoABUTaTENEH B
TEXHUYECKHUX YCTPOUCTBAX U Ha
Tpancnopte. JlaboparopHas pabota
"KoHcTpyupoBanue u u3ydeHue padoTsl
BJIEKTPOBUTATENS "

OmnsiTel @apanes. 3akoH

3JIEKTPOMArHUTHOM MHAYKLUMH. [TpaBuiio
Jlenia

0.5

63

Onektporereparop. CrocoObl MoTydeHUs
AIEKTPUICCKOI PHEPTUHU. DJIECKTPOCTAHITUN




Ha BO300HOBJIIEMBIX HCTOYHHKAX OHEpIrun

[ToaroroBka K KOHTPOJIBHOU paboTE MO
64 Teme "DJIEeKTPUYECKUE U MarHUTHBIE
SIBJICHUS "

KonrponsHas pabora o Teme
"DneKTpruuecKre U MarHUTHBIE

65 apneHus"/Beepoccuiickas mpoBepodHas
paboTa Impu NpOBEJACHUH Ha OYMa>KHOM
HOCHTEIe

66 PesepBHblii ypok. Pabora ¢ Tekcramu 1o

Teme "TemtoBeie sBiaeHus"

67 PesepHblil ypok. Pabora ¢ TekcTamu 1o
teMe "[locTosHHBIHN 2neKTpuyecKuil ToK"

PesepBHblit ypok. Pabora ¢ Tekctamu 1o

68
TeMe "MarauTHbIe IBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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9 KUIIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka B KonTposabHbie IIpakTnyeckue
cero padoThI padoThI
| Mexanudeckoe nBuxeHue. MarepuanbHas |
TOUYKa
) Cucrema orcuyera. OTHOCUTENBHOCTh |
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMEpHOE NpAMOIMHEHOE ABUKEHUE 1
HepaBHoMepHOE NpAMOIMHENHOE
4 nBuxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE |
JIBOKEHUE. Y CKOpEHUE
CKopocCTh MPSAMOIMHENHOTO
6 pPaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue
7 YCKOPEHHUS TeJa MPU PAaBHOYCKOPEHHOM 1 1
JBUKEHUHU 110 HAKJIOHHOW MJIOCKOCTH"
8 CBoOogHoe mmagenne teia. OnslTel [ annnes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 [Tepuon u wactora obpamenus. Jlnneinas 1
U YIJIOBasi CKOPOCTH
10 LlenTpocTpemMuTENIBHOE YCKOPEHUE 1
11 ITepBerit 3akoH HeroToHa. Bextop critb 1
12 Bropoii 3akon Herorona. 1




PaBHopelicTByOIIAsA cHila

Tpertunit 3akon Hetotona. Cynepno3unus

13
cui

14 Pemienue 3a1au Ha mpuMEHEHHE 3aKOHOB
Hsrotona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenne 3amgau no reme «Cuita
YIOPYTOCTHY

17 JlaboparopHas pabota «Onpenenenue
YKECTKOCTHU TIPYKUHBI

18 Cuiia TpeHust

19 Pemenue 3anau no teme «Cuina TpeHus»

20 JlaboparopHas pabota "Onpenenenue
Kod(duUIIMeHTa TPEHUS CKOIbXKCHHS"

71 Pemenne 3amau mo teme "3aKOHBI
Herorona. Cuna ynpyroctu. Cuna tperus"
Cuia TS)KeCTH Y 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO
najeHus
VYpok-koHdpeperuus "/IBmxenue ten

23 BOKPYT IPaBUTALIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"

24 Pemenue 3amau nmo teme "Cuia TSDKECTH U
3aKOH BCEMUPHOTO TATOTEHUS"

)5 IlepBasg kocMHUeCKask CKOPOCTb.
HesecomocTs 1 neperpysku

26 PaBHOBECHE MaTepUaAIBHON TOUYKHU.

AbcomoTHO TBEpOE Teno. PaBHOBecHe




TBEPAOTO TeJa C 3aKPEIrIEHHON OChIO
BpauieHus. MomeHT cuiibl. LleHTp TskecTu

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AoOconroTHO TBEpIOE Tesno. PaBHOBecHe

27 TBEPAOTO TeJa C 3aKPEIIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTu
73 Pemenue 3anau no teme "MOMEHT CUIIBI.
Hentp TsxecTn"
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
29 TeMe "MexaHn4ecKoe JIBKEHHE.
B3aumopeiictBue ten"
KonTponbhas pabota no Teme
30 "MexaHn4YecKoe JBUKEHHUE.
B3aumopeiictBue ten"
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUs UMITyJIbCca. YIIPYroe U
HEYIPYroe B3auMOJACHCTBUE
1 Pemenne 3amaa nmo teme "3akoH
COXpaHEHHUs UMITyJbca'
13 Ypok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexannueckas paboTa U MOIIHOCTb
35 PaboTta cuiibl TSKECTH, CHIIBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaboparopHas pabota «Onpenenenue
36 pabOTHI CHITBI TPEHHS TIPU PABHOMEPHOM

JABMXKXCHUU TEJIa IO FOpI/I3OHTaJIBHOﬁ
IMOBEPXHOCTU»




Cas3b sHepruu u padboTsl. [loTeHnmanbHas

37
SHEPrus

18 Kunernueckas sueprus. Teopema o
KUHETHYECKOW SHEPTUU

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE

40 JlaGopatopHas pabota «/3yuenue 3akoHa
COXpPaHEHMsI SHEPIUU»

41 KonebarenpHoe NBUKEHUE U €T0
XapaKTePUCTUKU

42 3aryxaroiue Kouebanus. BelHyX1eHHbIE
Kosiebanus. Pesonanc

43 Marematuueckuil ¥ NpyKUHHBIN MassTHUKH
Ypok-uccnenoanue «3aBUCUMOCTh

44 nepuosia KojaeOaHuii OT KECTKOCTH
HPYKUHBI U MAacChI Tpy3a»

45 [IpeBpaienue 3Heprun Npu MEXaHMUYECKUX
KoJ1e0aHUsX
JlaGopatopHas pabota «Onpeznenenue

46 4acTOThI U epuoJia KojaeOaHmit
HPYKUHHOTO MasiTHUKa»
JlabopaTtopHas pabota «IIpoBepka

47 HE3aBUCHMOCTH Tepro/ia KojebaHuii rpysa,
MIOJIBELLIEHHOTO K HUTH, OT MaccChl Ipy3a»
Mexanunueckue BosiHbI. CBolicTBa

48 MeXaHW4eCKUX BOJIH. [IpononbHbIe 1
MOTIEPEYHbIE BOJIHBI

49 VYpok-koHpepenmus "MexaHnuueckue

BOJIHBI B TBEpIOM Tene. CelicMuyeckue




BOJIHBI"

3Byk. Pacnipoctpanenue u orpaxxeHue

50
3BYyKa

51 Ypok-uccnenosanue "Hadmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOThI"

57 ['poMKOCTb 3BYKa U BbICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53 Ypok-kordpeperuus "YnpTpa3ByK U
uH(pa3ByK B IpUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O

54 TeMme "3aKoHbl COXpaHeHus. Mexannyeckue
KoJie0aHUs U BOJHBI"
KonTponbhas pabota no teme "3aKOHBI

55 coxpaHeHus. MexaHudeckue KoyiebaHus u
BOJIHBI"

56 OJEeKTPOMarHUTHOE MOJIE.
DNEeKTPOMarHUTHHIE BOJTHBI

57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH
Ypok-konpepentus "[lkana

53 3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBa3n"
VYpok-uccnenosanue "M3ydueHne cBOICTB

59 AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MOOMIIBHOTO Tenedona"

60 Pemenue 3a1ay Ha onpeeneHyne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

61 DeKTpoMarHuTHas IPUpoa CBETa.




62

CxopocTth cBeTa. BoiHOBBIE CBOMCTBA
cBeTa
Ucrounuku cBeta. [IpsMonuneitHoe

pacnpoctpaHeHue csera. 3arMenus: ConHua
u JlyHsl

63

3aKOH OTpa)KeHUs CBeTa. 3epKaia.
Pewienue 3a1a4 Ha MpUMEHEHUE 3aKOHA
OTpa)XEHUs CBETa

64

65

66

67

[Tpenomiienne cBeta. 3aKOH MPETOMIICHUS
cBera

ITonHoe BHYTPCHHCC OTPAXKXCHUC CBCTA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO
OTPAXKCHUSA B OIITUYCCKUX CBETOBOJAAX

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH YIJIa IPEJIOMIIEHUS CBETOBOIO
Jdyda OT yIJia maJieHus Ha TpaHule "BO3yX-

CTCKJIO

VYpoxk-koupepennus "Hcnonbp3oBanue
MOJIHOTO BHYTPEHHETO OTPAKEHUS:

CBCTOBOAbI, OIITUKOBOJIOKOHHAsA CBSI3B'

68
69

JImasel. OnTHYeCKas CHIIA JIMH3EI

[Toctpoenue n3obpaskeHu B TMH3aX

70

JlaGopaTtopHas pabota "Onpeznenenue
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI cOOMparoLIel TMH3bI"

71

72

VYpok-koHpepennus "OnTuueckue
JMH30BbIE TPUOOPHI"

I'ma3 kak onTU4yeckas cucTeMa. 3peHHe




Ypok-koupepenmus "JlepexTo 3peHusI.

73 Kax coxpanuts 3penue"
PaznoxeHnue 6e10ro cBera B CIIEKTP.

74 OmnebiTel HetoToHa. Croxxenue
CIEKTpaJIbHBIX 1IBETOB. /lucnepcus cBera
JlaboparopHas pabota "OnbITH 110

75 Pa3I0KEeHUI0 OEJIOT0 CBETa B CIEKTP U
BOCIIPHUATHIO [[BETA ITPEIMETOB MPU UX
HaOJII0IeHNH uepe3 LBETOBbIe (hUIbTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA

76 CBeTa: AHCIepCusi, HHTepPEepeHIINS U
mudpakous'

77 OmnbiTel Pesepdopaa u muranerapHas
MoJieJIb aToMa

78 IToctynatel bopa. Monens aroma bopa

79 Hcnyckanue 1 MorjaouneHue cBeTa aTOMOM.
KBanTs1. JInHEHUYaThIE CIIEKTPHI

20 VYpok-npaktukym "HaGuroieHne cnekTpoB
UCIyCKaHUs"

81 PannoakTUBHOCTE U €€ BUIBI

20 Crtpoenue atomHoro siipa. Hykinonnast
MOJIeh

83 PaguoaxtuBHbIe peBpatieHus. M30Tomnbl

24 Pemenue 3agad mo reMe: "PaguoakTHBHEBIE
IpeBpalieHus"”

85 [lepnon nonypacnana

26 VYpok-koHpepenius "PagunoakTiuBHbIE

H3JIYyUYCHUS B IIpUPOAC, MCIUITUHC,




87

TeXHUKe"

S nepuble peakuuu. 3aKOHbI COXPAHEHUS
3aps0BOrO U MacCOBOTO UHCE

88

89

90

DHeprusi CBsSI3U aTOMHBIX sifiep. CBsi3b
MaccChl U SHEPrUu

Pemenue 3amayd no teme "AnepHnie
peakuun"

Peakuuu cunTte3a u neneHus saep.
Nctounuku sueprun CosHIia v 3BE311

91

92

93

94

Ypok-koHpepenmus "SnepHas sHEpreTUKA.
JleficTBHS paquOAKTUBHBIX U3JIy4YE€HUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo
TeMe "DIEeKTPOMarHuTHOE IO0JIE.
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE
SIBJICHUS"

KonrponbHas pabora no reme
"DNEeKTPOMarHuTHOE MOJIE.
DNeKTpOMarHuTHbBIE BOJHBL. KBaHTOBBIE
SIBJICHUS"

[ToBTOpenue, o6ob6menue. Jlaboparopusie
paboTsl 1o kypey "B3aumoneiictsue Ten"

95

[ToBTOpenue, o600meHNe. Permenne
paC‘ICTHLIX 1 KAYCCTBCHHBIX 3aa4 110 TEMEC
"TenoBsie mporecch”

96

[ToBTOpenue, o6ob6meHue. Pemenue
pacyYeTHBIX M KaYECTBEHHBIX 3a/1a4 110 TEME
"KIIJI TermoBeIX qBUTATENCH"




[ToBTOpenue, 0600eHNE. Permenue

97 paCUETHBIX U KQUECTBEHHBIX 3a/a4 110 TEME 1
"KII/] anextpoycTaHoBOK"
08 [ToBTOpenue, 0600meHNE. JlabopaTopHbIe | |
paboThl o Kypcy "CBeToBbIe sIBICHUS"
[ToBTopenue, 0600menue. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHbI COXPAHEHUS B 1
MexaHuke"
100 [ToBTOpenue, o606menHue. Pabora ¢ |
tekctamu 1o teme "Kosebanust u BoHbI"
101 [ToBTOpenue, 0600meHne. Pabora ¢ |
TekcTtamu 1o Teme "CBeToBbIe sIBJIICHUSA"
[ToBTropenue, 06o0menue. Padora ¢
102 TekcTamu 1o Teme "KBaHToBast U siiepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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