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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUI M TpeOOBaHUU K pe3ylibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepkanue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha JAEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHUs, a TAKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO YIeOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMHUEH H (U3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpa,
NpeIoCTaBlIsieT HauOoyiee SCHbIe OOpa3lbl NPUMEHEHWsS HAydyHOTO METoja
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUs COCTOUT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
WHTEepeca K HayKe Y 00yJaronuxcs.

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

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JIaHHBIE W  MCIOJb30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepersa npocseienust Poccuiickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O POJU (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOM ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX Ieliel MporpaMMbl MO (U3WKE Ha ypOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETCHUE YMEHUI ONMUCHIBATH U OOBSACHITH (DU3NUYECKUE SIBJICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM busznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh IPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COoAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeneN0), B 8
Kiacce — 68 yacoB (2 yaca B Hegnelno), B 9 kinacce — 102 yaca (3 yaca B HeJeliO).

[Ipennaraemeiii B mporpaMMe no ¢u3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

@usnka — Hayka o mnpupone. fBieHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanueckux BelWYuH. DPuU3NUECcKHe
npuoopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4alOT TMPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE THIIOTE3, 0ObICHEHUE
HaOmogaemMoro siieHus. Onucanue GU3NUEeCKUX SIBICHHUM C TOMOIIBI0 MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. ®usnyeckue MpUOOPHI U MPOLEAypa MPSAMBIX WU3MEPEHUM aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOI0 TpUOopa.
2. HM3mepeHnue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue TeMmeparypsl HNpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JIaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBEJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepbl. OmnbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne yactuu BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumomelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHNE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO IBUKEHHSL.



2. Habmonenne nuddysum.
3. HabGmonenue — sBmeHWi,  OOBSACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBuKeHHe U B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHH. Pacuér myTtu u
BPEMEHU JIBUKCHHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUH. B3aumMmopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBH)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHULIE
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TIATOTEHHS U CHUJIA
TsokecTu. Cuila TsKeCcTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelcTBytomas cuii. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHH4eCcKOro JBUKEHHUS Teja.
2. U3mepenune cCKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmtonenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHus: CKOPOCTU MPHU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJCICTBUIO TEI.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHMSI (IIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MIPUIIOKEHHON CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIKUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepemaua naBieHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3MymIHOW 000y0uku 3emiu. OmbiT Toppuyemu. M3meperue atMochepHOro
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO 1aBJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO. BhITAIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTbH AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnudeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IUJIaBaHUA TeJ: IJABaHUE WJIU MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEHN Tea U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJTKUBAIOLIEH CUIIBL, IEMCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpY>KEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa UM KOHCTPYMPOBAHHE JIOAKH H
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w NP
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Pa3znen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast padota. MoOITHOCTb.

[IpocThie MexXaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHuwe mpaBuiia paBHOBECHUS pblyara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IOTEHUHUAJIBHAS  DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUH.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJd. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mogenu TBEPAOrO, >KUJIKOTO U Ta3000pa3HOTO COCTOSIHUM BeIlECTBa.
Kpucrammueckue u amopdusie Tena. OObsSICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOW TEOPHUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpEHUE U CKATHE.

Temneparypa. CBs3b TeMIEpATypbl CO CKOPOCTBHIO TEILJIOBOIO JABHKCHUSA
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKLINS, U3IIyYEHHUE.

KomnyectBo TemnoTel. YaenbHasd TEIIOEMKOCTH BEIIECTBA. 1eIio0OOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEpaTypbl KWIIEHHS OT aTrMoc(epHOTro
JTaBJICHHS.

BnaxHocTs BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHusl.

[Tpununer paboTel TeroBbix apurarencit KIIJ[ temmoBoro nBurarens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS YHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6nronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUs U KalWUISIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs ra3a MpU U3MEHEHHH O00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPATypHI.

Buae! Tenmonepenayn.

OxJaxieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayu U padboThl BHEIIHUX CHUJI.

HccnenoBanue siBeHUsI TEIIOOOMEHA MMPU CMEIIUBAHWU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM LIUITUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHOW TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poma 3JEKTPUYECKHX 3apsaoB. B3aumopeincraue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3aps/I0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnousd. [lpuHimn
CYIEPIO3HULINU NIEKTPUUECKUX I10JIeH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJNEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKA. JIEHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHATHL.  B3auMoAeMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
OmeiTr  Opcrena. MarauTHoe 1oJe  JJIEKTpUYeCcKoro Toka. [Ipumenenwne
AIIEKTPOMAarHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne 3nekTpoMarHuTHOM MHAYKUMH. [IpaBuio Jlenna.
DIIEKTPOTreHEPATOP. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JIEWCTBUE DIEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsA0B.
[TpOBOJTHUKY U TUBIAEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIi pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEIh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNeKTpOoreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU Tel HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOAHUKH U
JIARJTIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHNe HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUSI PE3UCTOPA U HAMPSKEHUST HAa PE3UCTOPE.

OMBbITHI, JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh AJIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MPU MNapaJUIETbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHuTHOTO TMOJSi  TIOCTOSIHHBIX ~ MAarHUTOB TPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHUe paboThl DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpocTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepBebiit 3ak0H HproTrona. Bropon 3axkoH HeroTona. Tpetuii 3akon HeroToHa.
[IpuHIUIT CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUkU. AOGCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOIHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SJHEPTUs CKATOW NMPYKUHbL. KnHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaGnroneHue MexaHMYeCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTed W TPACKTOPHM ABMKEHUS OJHOIO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHM4eCcKUX SIBICHHM, MPOUCXOAAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTENBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TET.

M3meHeHue Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICHCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTHU ITPH CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEr0 PaBHOMEPHOTO
JIBIDKEHUS [IAPUKA I TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHUM TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

Onpenenenue ko3 puiieHTa TPEHUS CKOJIbXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckune KoJie0aHUA M BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — koseOanus.  BbpiHyxkzaeHHble — KojeOaHusa.  Pe3onasc.
Mexanudeckue BOJIHBI. (CBOWCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHa. OTpaxeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIbI TSDKECTH M CHJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnpocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OnpeneneHve dYacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M EPHOJ1a KOJEOAHHUM NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JIJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IepHOJia KOJIeOAHUM rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L T

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  TMoOJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHerHOoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaX€HHE cBeTa. lIcronp30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKONa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon ydeit B coOuparoriei JIMH3e.

XoJ Jiy4ed B paCCEUBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aevictBus poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6eoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaXKEHHUs CBETOBOrO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yrIJia
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.
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4. Ilomydenue n300paxeHHii ¢ TOMOIIBIO COOUPAIOILIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIONCHUM 4Yepes3
I[BETOBBIC (DUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnxpa. Msoromsl.  PannoakTuBHBIE
npespaienus. [lepron monypacmnana aTOMHBIX sSI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pagUOAKTHBHBIX HW3JIIyYEHHW HaA KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CnekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrtpanus uznyyeHus: pUPOJHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEKOB: U3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
u  0000IIeHWS  TPEIMETHOTO  COACpXKAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUH JAHHOTO MOJIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJCHHUE YMEHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMINAIBHO NEATEIBHOCTHBIA XapaKTep NaHHOTO paszela peaau3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
IIPEJIAaracTCs:

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

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIEOBAHUS (PU3NUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U ITOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCTIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IPEBPALLECHUS U COXPAHEHMS BCEX MU3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIETr0 0Opa30BaHUs HAMPABICHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpOBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- TIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKOM HAyKW KaKk MOIIHOTO HHCTPYMEHTa
[IO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BaTEIbCKON
NS TENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro o0pa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCIOPTE, HA JIOpOrax, ¢ JIEKTPUUECKHUM U TEIUIOBBIM O00OPYJOBAHHUEM B
JOMAIIIHUX YCIOBUSAX;

- c(pOopMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yeaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM MpPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluM, TOpoJa, Kpas) TEXHOJIOIMYECKOM U



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHY€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMCHEHUE (U3NYECKUX 3HAHWM IS pelIeHHs] 3aJad B
00JIacTH OKpY>Kalolllel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJI00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel Hx

pelieHus;

e 8) ajanTanuM K M3MEHSAKOIMMCH YCJIOBHAM CONHMAJIbHOM M NPHUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICAOBAaHUM U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,;

e - TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHNUU HOBBIX 3HAHUIA, B TOM YHUCJE€ (POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JlacTH
busuKu;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUN;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX IN100aTbHBIX MOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesympraTe OCBOSHHS TporpamMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC 1CHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JICWCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBH.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBnle JJornueckue JelicTBUA:
e BBISABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHMSI TS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIIOJICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITH TIPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIESCKUX
SIBJICHWA W TIPOIIECCOB, JIJaTh BHIBOJBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BONPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUN JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OPMALHUIO,
HOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nYeCcKon 3a1a9Hu;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpOpMalUl W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMU
CXe€MaMH, AuarpaMMaMu, HTHOU TpaduKoi 1 UX KOMOWHALIUSAMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd M MOAJAEp KaHHe
01arokenaTeaIbHOCTH OOIICHNUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHHUKOB
nuanora, 0OHapyKHUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BHITIOTHEHHOTO (PH3HMYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICIOBAHUS, TPOEKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH [IEJTM COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisAiTh pPOJd, OOCYXKIaTh MpPOIECCHl U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C JAPYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh KA4eCTBO CBOETO BKJaJa B OOWIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIE yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUISL pelieHns (pU3NUeCcKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX [MPUHATUSA  PEIICHHH
(MHOUBUYyaJIbHOE, TPUHSATHE DPELIEHUS B TpYMIE, NPUHATHE pElIeHUM
rpyIIon);

CaMOCTOATENILHO COCTABJISTH AITOPUTM pelIeHUs (GU3HUECKON 3a7aul WIIN
IUIaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHUH;
nenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSCHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3yslbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(bu3MUecKoro HMCCIEJOBaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCSA CUTYyalluld, YCTAHOBJECHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTb Ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO HA OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 KkJacce peAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckue ¥ XUMHUYECKHUE  SIBICHMUS,
HaAOI0/IeHNE, AKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHHIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cwra,  aebopmamms  (ympyras, — IUIacTAYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasznuuathk sBiIeHUS (qud@y3us, TEIIOBOE IBMKEHHE YacTUIl BELIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpallleHus, Tepefada JaBICHUA TBEPABIMU TelaMH, >KUAKOCTAMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBICHHUE;
pacmo3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3MUECKHX SIBICHUNA B
OKpY)XalIlleM MHUpe, B TOM uYucie (U3HUECKHe SIBICHUS B TPUPOIE:
OpUMEPBl ABMXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npuposie, ACUCTBHE CUJIBI TPEHHsT B NPHUPOJIE U TEXHHUKE, BIHSHUE
aTMoc(epHOro JaBJIeHUs Ha >KMUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
dbu3nYecKkre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIA TSKECTH, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAs] CHJIa, MEXaHWYecKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KUHETHYeCKass W TMOTEHIMalbHAs JHEPrus), MpH OMHMCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YeMBIX  BEJHMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS MIpaBUJIa CJIOKEHUs CUJl (BIOJb OJHOM IpsiMON), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBuiIo paBHOBecus pbryara (OJoka),
«30JI0TO€ MpPaBUJIO» MEXAHUKH, 3aKOH COXpPAaHEHUS MEXaHU4YEeCKOU



SHEPruH, NpPU DTOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBL: Ha OCHOBE aHaIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOU (pU3NUECKON BEJINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUM UCCIIEI0BAHUS BBIJIEISATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 110 €70 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznyecKux CBOIICTB TEJIL: dbopmMyIUpoOBaThH MIPOBEPSIEMBIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHUSA, BPEMEHHM, MacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
IpPYrol € HCIOJB30BAHMEM MPSAMBIX H3MEPEHUN (3aBHCHUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBLKEHUS OT Beca Tella, KauecTBa 00paOOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT ITUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS NMPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHHUSA, CcOOUpaThb YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBHUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOILI MO PE3yJIbTaTaMm
UCCIIEIOBAHMS,

MPOBOJUTHL KOCBEHHBIE HW3MEPEHUS (DU3NYECKUX BEIMYUH (TJIOTHOCTh
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3/yXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByMOmas Ha
NOTpyKEHHOE B KHUAKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysS TPEII0OKEHHON WHCTPYKIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30IMaCHOCTH MPHU PadoTe ¢ TabopaTOpHBIM
000opy10BaHUEM;

YKa3bIBaTh MPUHIMAIGI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIUECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHCIE:
MOAMIUITHAKK, YCTPOHWCTBO BOJONMPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET]p, BEICOTOMED, MOPIITHEBOIM HACOC, ApEOMETP), UCTIOJb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIIOIb30BaHUS (DU3UYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MPU OOpaIeHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(opmanuu B HWHTepHere B
COOTBETCTBHH C 3aJJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM ¥ TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(OpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPECYMBON MM MOXET OBIThH
HEIOCTOBEPHOM;

WCITOJIB30BaTh MPHU BHITTOJIHCHHH yYEOHBIX 3aJaHUN HAYYHO-TTOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BIajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WIM y4eOHBIX WCCIECNOBAHWN, MPU O3TOM TPAMOTHO HCIOJIB30BAThH



U3YYCHHBbI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEN;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpenesiaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOW JBUTaTelb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsifl, FIECKTPUUECKOE MOJIEe, MPOBOIHUKHI
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
pa3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0npPOBOHOCTD, KOHBEKIIHUS, U3JIyYCHHUE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JECHCTBUE
MarHMTHOTO ITOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
[0 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUICECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKHUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULSIPHBIE SBJICHUS B TPHUPOJE,
KpUCTAJUTbI B mpupoje, uznydeHue CoJiHIIA, 3amMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TOJS JJIsl KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, PHU ATOM MEPEBOAUTH MPAKTUUYECKYIO 337a4y B
y4eOHYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T€JI U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YyJAEiIbHas TEIIoTa
TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MalIHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHM 3apsj,
CUJa TOKA, JJIEKTPUYECKOE HAIPSIKEHHUE, CONPOTUBJIECHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUE  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU OMNHCAHUM MpPaBWIBHO  TPAaKTOBATH
(Gu3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUH
CTPOEHHUS BEIEeCTBA, MPUHLUI CYNEPHO3ULUHU MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMS DSHEpPrUM, IIPpH 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHYecKux
1aroB ¢ Onopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCMIOJIB3Yyd 3aKOHBI U
dopMyIibl, CBs3bIBAOLME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs peleHus 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HEOoOXoauMble JUIsl €€ peleHus, NPOBOAUTh PACUETHl M CPABHUBATh
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, HCIONb3ys OMHCAHHME HCCIIEJOBAHMS, BbIAEIATH
MIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLECHUBAaTh IPABUIBHOCTh IOPSAKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKux CBOWCTB TeN (KaNMWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpU U3IYYEHHH OT LBEeTa M3Tydarolien (MOryonaronieil)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhbl KUIAKOCTH U
IIOIMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
NEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3allMsl MarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€HWCTBHS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IIPOBEpPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTrypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HAMNpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOWU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAM TONEPEYHOTO
CEUEHMSI U Y/IEJIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOAHMK, OT HAOpsDKEHUs Ha  IPOBOJIHUKE,
UCCJIEOBAHUE TIOCIENOBATENIBHOIO M IApPaJUIEIbHOIO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBHCHUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH M3MEPEHHUs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEIys MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTIOIaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOPHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX ONUcaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUHMK 3JIEKTPUUYECKON HHEPrHH, SIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENIbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO 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, JIBUTaTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lenen ¢ nocaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



NPUBOAUTH  NpUMEpPhl  (HAXomuTh  WHGMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWUNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHCHHUS 3II0POBbS U COOIIOJICHUS
HOPM DKOJIOTUIECKOTO MOBEACHUS B OKPYIKAIOIIEH cperie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HUUECKOTO COJICpKAHUS B
WuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMM © TYyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] TIPOTUBOPEYUBON WM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJIaHUi HAyYHO-TIOMYJISPHYIO
JTUTEPATYpy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetu MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KpATKUE YCTHBIE COOOIICHMS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COomepKaHWs, B TOM 4YHCJIE TMYOIWMYHO TIPEACTABIATH PE3YIbTaThI
MPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE TPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3MUCCKUX
MPOIIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJA] B
NeSATEeILHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKaHMS U TOTJIONICHUs, aib(a, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIKEHHE, CBOOOIHOE
najieHUue TeJl, PABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aMMOJICHCTBUE



TeJ, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE NBIKCHHUE (3aTyXarolue u
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEITIOMIICHHE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHHue OeJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYCHHMsI) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B MPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKeHHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JBIDKEHUWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJIOTHYECKOE JECUCTBHE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaMOAaKTUBHBIN (OH, KOCMHUYECKHE JTy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUUECKUX
SIBIICHUI;

OINHMCHIBATh MU3yUEHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEMHSAS W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMeIleHUe, MyTh, YTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUs, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTb, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUS CIKATOU
NPYXKWHBI, KUHETHYECKas DSHEPrus, TOoJHAs MEXaHW4YecKas »JSHEeprus,
MIEPHOJT M YacTOTa KOJIeOAHWH, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbI), IPH OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUCCKUI CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W €IUHUIIBI (U3MUECKUX BEIUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHWs JHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHHS,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amumies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS HMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT0O YHUCEN



IpU SACPHBIX PEAKIMIX, MPU ITOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alMChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMs], TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (HU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PEUIUTh TMPU TTOMOIIH
($uU3MYECKUX METO/OB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICTSATH
IpOBEPSIEMOE  TPEAMNOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHWIO (U3UYECKUX SBICHUNA WIH
(bu3nUecKuX CBOMCTB Ten (M3y4dyeHue BTOpPOro 3akoHa HbroTOHa, 3aKkoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpPYyKHMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE pacpOCTPAaHEHHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOMCTB HW300pa)KeHHsI MpeaMeTa B coOWparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
cpeqHee 3HAaUYeHHE H3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOP cCHOcO0a HU3MEpPEHUS
(M3MepUTEILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHOja
KOJIe0aHUI MaTeMaTH4YeCKOrOo MasiTHUKA OT IJUHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMIIEHHs] OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢usznyecKkux BEIMYMH B BUAE TaONMI U TpadUKOB, AeNaTh BBIBOJBI IO
pe3yJibTaTaM MCCIeI0BaHNUS;

IPOBOJNTH KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tella TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJEHHUsI, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJBXKEHMS, MEXaHHuYeckas padoTa M MOIIHOCTh, 4acToTa U
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHMYECKass Cujia CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY W
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KECHHON MHCTPYKIIMH, BBIYUCISTH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

pa3nuuaTh OCHOBHBIE TPU3HAKK W3YYCHHBIX (PHU3UYECKUX MOJICICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, TOYEUHBIH HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHHMIOMETP, NaTYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, pPaKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TMPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparoLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGOPMALKMIO O  IpHUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTU TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOLIEH cpeje;

OCYIIECTBJIATh TMOUCK WHPOpMau (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHPOpMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JONOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIIOJIHEHUH YYE€OHBIX 33JaHUI HAy4YHO-MOMYJISPHYIO
JAUTEpaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE
uHGOpPMallMUM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIEN0BATENbCKON
NEATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar K3y4yaeMoro pasjena (U3HKM U CONPOBOXKIAThH
BBICTYIUICHUE Mpe3eHTalueil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4vecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3zpnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpa

1.1 dusuka - Hayka o Ipupoe 2 Bubmzorexa LIOK
) YK PO https://m.edsoo.ru/7f416194
1.2 duznueckre BEINYNHBI 2 1 Brommozexa [IOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAy4HBIN METO/ MO3HAHUS 2 1 Bubmorexa ITOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pa3nes 2. [lepBoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 Ctpoenue BellecTna 1 bubmmnorexa [IOK
' P - https://m.edsoo.ru/7f416194
29 JIBU>KEeHUE U B3aUMOJICHCTBUE YaCTHII ’ | bu6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 Arperatrable COCTOSHHS BEIleCTBa 2
p m https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
3.1 MexaHndeckoe IBMKEHHE 3 buGnmorexa LIOK

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

3.2 Huepnus, macca, IIIOTHOCTh 4 1 bu6nmoreka [JOK



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

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

bubmuoreka [JOK

. .B 14 2
33 Cruna. Bt https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 4. laBieHne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMH, JKUJAKOCTSIMHU U ra3amMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Hasiienne xKuaKocTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
T™MOC(epHOe JaBIeHHE https://m.edsoo.ru/7f416194
44 JelicTBHE )KUJIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> aboTa 1 MOTIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 IT 5 1
POCTRIC MEXAHHIMBL https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4 1
>3 CXaHuHecKasd HEpTiA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TenioBble siBJIeHUS
1.1 CTpocHHE U CBOICTBA BEIICCTBA 7 bubmoreia HOK
) p m https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CTIOBBIE MPOTIeCCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 | bubnuorexa [JOK
' U UX B3aHMOJCHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 I1 i i 2 2 7
OCTOSIHHBIN JJIEKTPUYECKUU TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 2 4
JICKTPOMATHUTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepsHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHU4YeCKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [JOK
’ OIIMCaHUs https://m.edsoo.ru/7f41a4a6
o bub OK
1.2 BsaumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3aKOHBI COXPaHEHUI 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznea 2. Mexannuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 Mexannueckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4eCcKHe BOJIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TMOJIE U 6 ) bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 6
Pasznea 4. CBeToBbIe ABJICHUSA
4.1 3aKOHBI pacIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

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

bubmuorexa [JOK
4.2
JIun3bl 1 onTHYecKue TpUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/74 1a4a6
Hroro no pazgeny 15
Pa3zgea S. KBanToBbI€ siBJIeHUS
bubmuoreka [JOK
1 41 4 1
5 CIyCKaHHUE U MOTJIOIICHHE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
52 (TpoCHHE ATOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEPHBIE PEaKIUU 7 https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
[ToBTOpEeHME U 00001IEHNE COAEPHKAHUS bubnnorexka [JOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa O PUPOJIE.
SBnenuns npupojibl. Guszndeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

dusnueckue BeIUUUHbI U UX
U3MepeHue

Ypok-uccienosanue "N3mepenue
TEMIIepaTypbl P TOMOIIN
XKHUJIKOCTHOTO TEPMOMETpPA U JATIHKA
TeMneparypbl"

Kaxk ¢usuka u npyrue ecteCTBEHHbIE
HayKH U3Y4aroT NPUPOY.
EcrecTBeHHOHAay4YHBIN METO
no3HaHus. Onucanue GU3NIecKux
SIBJIGHUM C TTOMOILBIO MOJIeIeH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: JaJbHOCTH MOJETA MIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibIinie, yeM OOoJIbIIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. ONbITHI,

7 NOKAa3bIBAIOIIUE JUCKPETHOE buGnnorexa LIOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHUE BEIIECTBA
8 JIBH>KEHME YacTuUIl BEUIECTBA bubmmorexa [TOK
HBet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 110
9 HaOJIFOJICHUIO TEIIJIOBOTO PACIIUPEHUS
razoB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmMocBs3bp Mex1y cBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmuoreka [JOK
aTOMHOMOJIEKYIISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI
Mexannueckoe IBHKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmmnorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
IIBIDKEHUE
bu6mmoreka [IOK
13 Ckopocthb. EAUHHUIIEI CKOPOCTH
p 4 H P https://m.edsoo.ru/ff0a079c
14 Pacuer myTt 1 BpeMeHH IBIDKEHUSA bubnmnorexa [IOK
yr p a https://m.edsoo.ru/ff0aQac4
Wuepnust. 3akoH nHEpLUU.
15 B3aI/II)MoL[eﬁCTBI/Ie TerKaK IpU4rHa bubmmorera [IOK
P https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUKEHUS Tell
IInotHoCTH BemiecTBa. PacueT Macchl bu6mmoreka [IOK
16
1 00beMa Tella I10 €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OnpeneneHue



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

IIJIOTHOCTH TB épI[Ol"O TCIIa»

Pentenue 3anau mo treme "IlimoTHOCTH

bubmuoreka [JOK

18
BellecTna"” https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepuCTHKa
19 B3anMoaercTBuA Tei. Cuita
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas padora «3yueHue
20 3aBUCHUMOCTH PACTSKEHU
(medopmanum) NpyKUHBI OT
IIPUJIOKEHHOHN CUIIBI»
21 SBnenune Tarotenus. Cuia TSHKECTH
CBs13b MEX]1y CHIION TSKECTH U
N bubmuoreka [JOK
22 Maccoii tena. Bec tena. Pemenue
https://m.edsoo.ru/ff0al778
3aaa4 no teme "Cuia tsoxectu”
7 Cwiia TSKeCTH Ha JPYTHX IJIaHeTax. bubnuorexa [JOK
Pu3nyecKue XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 N3mepenune cuin. JJluaamomer
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HalIPaBJIEHHbIX
26 110 OJTHOM IPSIMOM bubmmorexa [OK
g . p ’ https://m.edsoo.ru/ff0ala70
PaBHozeiicTBytOMIas cui
7 Pemienue 3agau o teme
"PaBHonelicTBytOMmas cui"
73 TpeHue CKONbKEHHS U TPEHUE TTOKOSI. bubnmoreka [JOK
TpeHune B Ipupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «3ydenue bubnmnoreka [JOK



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

3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPHUKACAIOIINXCS
MTOBEPXHOCTEM»

https://m.edsoo.ru/ffO0alcc8

Pemenue 3amau Ha onpenencHue

30 . .
PaBHOJIEHCTBYIOIIEH CUITBI
Pemenne 3amau mo remaM: «Bec

31 Tenay, «I'padudaeckoe n300paxeHue bubnunorexka HOK
cuny, «Cunbly, «PaBHoAeCTBYOIIAs https://m.edsoo.ru/ff0alde0
CHI»

KonTtponsHast pabora o Temam:
«MexaHudueckoe ABMKeHHEy, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«"padnueckoe n300pakeHUE CHIIY,
«CHIB»

33 Jasnenue. CriocoObl yMEHbBILICHUS U bubmuorexa [JOK
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHwne raza. 3aBUCUMOCTD

34 JaBJIEHUS ra3a OT 00bEMa bubnmnorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua gaBieHUsT TBEPALIMUA
35 TGJII;MI/I JKUJIKOCTSIMH U fae,aMH bubnmnorexa [IOK
> KU ' https://m.edsoo.ru/ff0a25b0
3akoH ITackains

36 JlaBneHue B )UIKOCTH U Ta3e, bubnmoreka [JOK
BBEI3BAHHOE IEUCTBUEM CHUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemrenne 3agau o teme «Jlapnexue B bu6mmoreka [IOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmmarommecs: Cocyabl bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

r .
39 VAAABIHACCICH Tpeee https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHneBoii
KUJKOCTHBIM Hacoc
Atmocdepa 3emn. [IpuanHsb
CYIIECTBOBaHUS BO3 HOM
41 }gﬂ 3e 3:][3};/IIEI/IMOCTL bubmorexa HOK
OVOTOHKHI SEMIIH. https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
bu6mmoreka [IOK
B LA
42 ec Bo3ayxa. ATMocepHOE TaBICHHE https://m.edsoo.ru/ff0a2bSa
43 H3mepenne aTMoChEepHOTO AaBJICHUS. bubnuorexa [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEPHOTO
44 Hsl OT BbI TL?HZ BHEM bubmorexa HOK
JIABJICHIA O o LYPO https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmocdepHoe bubnuoreka [IOK
JIaBJICHHUE HA Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agad mo reme
46 n "
AtmocdepHoe naBieHue
€HCTBHUE KUJIKOCTH U Ta3a Ha
47 A . oeﬂ 10 bubmuorexa [JOK
YKEHHOE B HUX TEJO.
HoTPY s https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTtopHnas pabota «OnpeneneHue
43 BBITAIKUBAIOIICH CHJIBI, bu6mmoreka [IOK

HeﬁCTByIOIHCﬁ Ha TECJIO, IMOTPY>KCHHOC
B XXUIAKOCTB»

https://m.edsoo.ru/ff0a33fc



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

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00BEMA MOTPYKEHHOU
B )KUJIKOCTh YaCTH TEJIa»

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

50

IInaBanue Ten

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

51

JlaGopaTtopHnas pabota
"KoncTpynpoBanue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJKH U
ompezeneHue e€ rpy3onoabEMHocTH"

52

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnaBanue»,
«/laBiIeHHE TBEPIBIX TEJ, JKUIKOCTEH
Y Ta30B»

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

53

Mexanunueckasi pabora

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

54

MomHocTts. EquHuiisl MoniHocT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMO NpH
noaneMe 1o JectHuie"

56

[IpocTsie MexaHu3Mel. Peryar.
PaBHOBecue cuit Ha peryare

57

KonTtponbHas pabora o Teme
«/laBiIeHHE TBEPABIX TEII, JKUIKOCTEU
u ra3oB» / Bcepoccuiickas
npoBepoyHas pabota

58

PeseprubrIit ypok. PaboTta ¢ Tekctamu

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



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

o Teme «JlaBneHue TBEPABIX TEI,
JKUJKOCTEH U Ta30oB» / Beepoccuiickas
poBepovHas paboTa

59

Prruaru B TeXHHKE, OBITY U IIPUPO/IE.
JlaGopaTtopHnas pabota
«HMccnenoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4d78e

60

Pemenue 3amau o reme «Y CJIOBUSA
paBHOBCCI/ISI pmqara»

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

61

KoaddunmenT nonesznoro neicTBus
mexaHnusMma. Jlaboparopnas pabota
«M3mepenne KIIJI HaknoHHON
TUIOCKOCTHY

0.5

62

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KIT/T"

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

63

Mexannueckas YHEprusl.
Kunetnueckast 1 noTeHIMaIbHAS
JHEprus

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

64

3aKOH COXpaHEHMsI MEXaHUYECKON
JHEPruu

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

65

YPOK-3KCIIEpUMEHT IO TEME
"DKCIIEpUMEHTAIIBHOE OIIPEIEIICHNAE
WU3MEHEHHUS KUHETUYECKON U
MOTEHLNATbHON PHEPTHH MTPU
CKaThIBaHHH TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

66

KonTponbhas pabota no teme
«PaboTta 1 MOLITHOCTB. DHEPTUs»



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

67 PesepBHblii ypok. PaboTa ¢ Tekctamu 1 bubnmoreka [JOK
o teMe "MexaHnueckoe aOBuKeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIii ypok. PaboTa ¢ Tekctamu
68 o teme "PaboTta. MomniHoCTb. 1
Oneprus"
OBILEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi = odpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX OMBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETHUECKOU TEOPUH
5 Kpucrannunueckue u amop¢Hbie Tena 1 Bubmmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KaWUISPHOCTD. 1 bubnnoreka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHUE U CKATUE 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprusi. Crioco6st 1 bubnnoreka [JOK
W3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buns! Tenionepenaun 1 bubnnoreka [JOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "TIpakTraeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB ¥ MAaTEPHUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnmoreka [JOK

13 p 0
TennooOMeH U TeTIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BoAbI"

Pacuer konmuecTBa TEIIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIICJISIEMOTO MM TIPH OXJIAKICHUN

16 Jlaboparopnast pabota "Onpenenenue bubnunoreka [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIoTa bubnunoreka [JOK
Ccropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKHUX 2611 VnenbHas bubmmorexa [TOK

p A https://m.edsoo.ru/ff0a71d2
TEIUTOTA TIaBJICHUS

19 JlabopaTopHas pabota "OnpeneneHue bubnuorexa [JOK
YAEIbHOM TEIUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubnnoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenapHas Temiora bu6mmoreka [JOK



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

Hap006p330BaHI/I5I N KOHJACHCaAl .
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA
oT aTMOC(bepHOFO JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCUTENIbHOM BJIAXHOCTU BO3ayXxa"

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

23

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TEMIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBuraress.
TeruioBbIe IBUTATENId U 3aLIUTA
OKpYXarouen cpeibl

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

26

3aKOH COXpaHEHMS U IIPEBPALICHUS
SHEPIUH B TEIJIOBBIX Mpolieccax

27

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BenecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo teme
"TerioBele aBiaeHUA. U3MeHeHHE
arperaTHBIX COCTOSIHMI BeriecTa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
COTMPUKOCHOBEHHUH"



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

B3anmoneiicTBue 3apsyKeHHBIX TEII.

bubmuoreka [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
1 HanpsikeHHOCTD 3JIEKTPUYECKOro bubnnorexka HOK
nojs. [IpuHImn cynepno3umuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocurenu anexTpuueckux 3apsiioB.
33 OnemeHTapHbli 3apsa. CTpoeHue
aTomMa
34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpAaHEHUs BJIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEeHNE bubnuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBUSI €T0
bu6mmoreka [IOK
36 cyiiectBoBanus. McTounuku
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
N bubmuorexa [JOK
37 JIenCcTBUA DIIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJEKTPUYECKOTO MOJIsI HA TPOBOAHUKHU 1
U AUDJIEKTPUKHT"
39 DNEeKTPUYECKUM TOK B METAIIIaX, bubnuotexa [JOK
JKMIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toxka. JlaboparopHas pabota
" bu6mmorexa [IOK
41 N3mepenue u peryampoBaHue CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



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

DJEeKTPUIECKOE HANIPSHKCHHE.
BoasT™metp. JIaboparopHas pabota

bu6mmoreka [IOK

42 "M3mepeHue u peryampoBaHue 0-5 https://m.edsoo.ru/ff0a%14
HarnpsKeHus"

43 ConpoTtuBiieHUE MPOBOJHUKA. bubnunorexka HOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS | bubnunorexka HOK
IIPOBOJIHMKA OT €ro JJIUHBI, ILIOMaaN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUeHus: U Marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aad44a

enu
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKA, UYILETO YePE3 PE3UCTOP, OT 1 bubmmorexa LOK

https://m.edsoo.ru/ff0aa04e

COMPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaAIIEIbHOE
COCIMHEHHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka

43 IIpaBWJIa CJIOKEHMSI HANIPSHKEHUN TTpU | bubnuoreka [IOK
IOCJIEI0BATENBHOM COCIUHEHUH BYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHas pabota "IIpoBepka

49 MpaBUJIa JJI CHJIbI TOKA ITPU | bubnnoreka [JOK

napajuieIbHOM CO€IMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenne 3aaa4 Ha IPUMEHCHUC

50 3axoHa OMa U1t pa3IuuyHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCAMHEHUS TPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO bubnnorexka HOK
Toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTopHas pabora "OnpeneneHue
52 a00TBI ¥ MOIIIHOCTH DJIEKTPHUECKOTO bubmmnorera [IOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYECKUe e U MOTPeOnTen
53 DJIEKTPUUECKOI YHEPTUU B OBIT bubnmnorexa LIOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHBIE MATHUTBI, HX
B3aNMMOJICHCTBHE
55 Ypok-uccnenosanue "M3yuenue bubnuorexa [JOK
I10JIE€H IIOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe none. MarauTHoe 1moJjie
56 3eMIIH U €ro 3HaueHue I >KU3HU Ha bubmmorera [TOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOIBHOM paboTe
10 TeMe "DJIEKTPUYECKHE 3aps/Ibl.
57 3apsoKeHHBIE TEIA U UX bubnmnorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. IlocTOSHHBIN
AIEKTPUIECKUN TOK"
KonTponbhas pabota no teme
"DeKTpUUecKHe 3apsiIbl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tela | UX

B3auMoAencTBUsA. [10CTOSTHHBIN
anekTpuueckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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https://m.edsoo.ru/ff0ac3d0
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IpoBepoyHas pabora

59

PesepBHbIii ypok. Pabora ¢ Tekctamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepocceuniickas
MpoBepoyHas pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTeaa. MarautHoe mose
AIEKTPUYECKOTO Toka MaruutHoe
T0JI€ KaTYyIIKU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3y4yeHue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

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

62

DJeKTpOABUraTelb NOCTOSIHHOTO
Toka. Mcnonb3oBanue
aNeKTpoBUTaTeNieil B TEXHHYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue u U3y4eHue
paboThI neKkTpoaBuraTesns”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbrTel @apases. 3akoH
3H€KTpOMaFHHTHOﬁ HUHAYKIOUU.
[IpaBuio Jlenna

64

Onexrporeneparop. Criocoobl
MTOJTYYEHUS JIEKTPUICCKOI SHEPTHH.
DJIEKTPOCTAaHIIMH Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUHU

65

[ToaroroBka Kk KOHTPOJIBHOU paboTe
110 TeMe "DIIEKTPUUECKHE U



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

MAaTrHUTHBIC SIBJIeHUS"

KonTponbnas pabora no teme

66 "DIEeKTPUUECKAE U MAarHUTHBIE 1 buGnnorexa LIOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHbIii ypok. Pabora ¢ Tekctamu 1 bubnunorexka HOK
o teme "TemnoBele sBaeHus" https://m.edsoo.ru/ffO0acc5e
68 PesepBHbIi ypok. Pabora ¢ TekcTamu 1
0o teme "MargutHele BiaeHus"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero KonrTpoabubie | IlpakTuueckue fI[:;‘?eHI/Iﬂ :)lg;)l;l;?)l:;fenbnme
padoThI padoThI pecypenr

| MexaHnnueckoe JBHKEHUE. 1
MartepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIILHOCTD | bubnunorexka LIOK
MEXaHNYEeCKOTO ABMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 bubnmoreka [JOK
JIBUMKECHHUC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTh

5 [IpssmonuHENTHOE PABHOYCKOPEHHOE 1 bubmuoreka [IOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
I'paduk ckopoctu
Jlaboparopnast pabota "Onpenenenue

7 YCKOpEHHUS Tea Mpu | | bubnnoreka [JOK
PaBHOYCKOPEHHOM JABUXEHUMU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MI0CKOCTH"

g CBoOomnoe nagenne teia. OIbITH :
lanunes

9 PaBHOMeEpHOE nBMXKEHUE TTO ] bu6muoreka [JOK

OKPYKHOCTH. HCpI/IO)I 1 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JInHeiHas u yrioBas

CKOpPOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHE
1 [IepBeiit 3akon HeroToHa. Bektop bubmmoreka [JOK
CUJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHoOelicTBYIOIIAS cHJla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHNE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubnuoreka [IOK
15 Cuna ynpyroctH. 3akow I'yka https://m.edso:)_.lru/fanecaZ
16 Pemenue 3agau no reme «Cuna
YIPYTOCTHY
17 JlaGopatopHnas pabota «OnpezneneHue bubmmnoreka [HOK
JKECTKOCTH NPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Crna Tpenms https://m.edsogru/fanﬂ 38
19 Pemenue 3anau mo teme «Cuna bu6nunorexa LIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubmuoteka [JOK
Kod(purmenTa TpeHUs CKOTBKEeHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna Bubmmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cuna Ts5KeCcTH ¥ 3aKOH BCEMHUPHOTO bu6muoreka [JOK

TATOTEHUs. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

majieHust

Ypok-koupepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubnmorexa LHOK
. P https://m.edsoo.ru/ff0af5f8
TSATOTEHHUS
)5 IlepBas kocmMuueckasi CKOpOCTb. bubnnoreka [JOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHOW TOUKH.
AOCOIIOTHO TBEPOE TEIIO.
26 PaBsHOBecue TBEpIOTO TENA C bubmmorexa LIOK
.. o P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpaIllCHUS.
MowmeHT cunsbl. L{eHTp TskecTH
PaBHOBecue MaTepuaibHOW TOUKH.
AOGCoMOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpAOroO TENA C
3aKPEIUIEHHON OCBIO BpalllCHUS.
MowmeHT cuinsl. LienTp TsokecTu
)3 Pemenne 3agay o teme "MoMeHT bu6nunorexa LIOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe
. bu6nunorexa LIOK
29 o teMme "MexaHn4uecKkoe IBUKCHHUE.
. " https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbnas pabora no teme
| bubnunorexa LIOK
30 MexaHndecKkoe ABIKEHIE.
. " https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBue Ten
31 Nmnynee Tena. Umnynse cuibl. 3aKoH bu6muoreka [JOK



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

COXPaHEHHUS UMITyJIbCa. YIIPYroe u
HEYIpYyroe B3auMoJIeHCTBHE

https://m.edsoo.ru/ff0b07fa

Pemrenue 3agaud mo reMe "3akoH

bubnunoreka LIOK

32 COXpaHEHUs UMIyJibca' https://m.edsoo.ru/ff0b096¢c
13 Ypok-koHpepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnmnoreka HOK
34 Mexannueckas paboTa U MOIITHOCTh hitps://m.c dsof)l.ru 1E0b0a84
35 Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHUA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas padota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAILHOM MMOBEPXHOCTH
37 CBs13b HEpruu U paboTHI.
[loTeHuunanpHas sHEPTUst
18 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHUKe
40 Jlaboparopnas padota «13yuenue bubnnoreka [JOK
3aKOHA COXPAHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHHUE U €TO bu6nunoreka LIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aTyxaromue KojieOaHusl. bubnunorexa LIOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuil ¥ py>KUHHBIA

MasaATHHUKHU



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

44

VYpoxk-uccienoBanue «3aBUCUMOCTh
repuo/a KojiebaHuM OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a

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

45

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJICOaHUSIX

46

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIeproaa KojaebaHui
MPYKUHHOTO MasiTHUKa

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas padora «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHui
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJaHBL. CBOWCTBA
MeXaHu4eckuX BoJH. [IpogosibHbIE 1
MOIEPEYHbIE BOJTHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. PacnipocTpanenue u oTpaxxeHue
3ByKa

51

VYpoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

53

VYpok-koHpepeHnius "YIpTpa3zByK U
nH(}pa3ByK B IpUPOJIE U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOILHOM paboTe

but6mmoreka [IOK



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

1o TeMe "3aKOHbI COXpaHEHHUS.
Mexannueckue KojieOaHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonTponbnas pabora no teme

55 "3aKoHBI COXpaHEeHMs. MexaHu4ecKue
Kose0aHusl U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koupepennus "[lkana
53 3JIEKTPOMATHUTHBIX BOJIH. bubnnoreka [JOK
Hcnons3oBaHue 27€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /111 COTOBOM CBsI3H"
VYpok-uccnenonanue "M3yuenue
. bubnnorexa [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
MTOMOIIIBI0 MOOUITEHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 YacTOTHI U JJTMHBI 3JIEKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi Ipupoa CBETa.
61 CxopocTts cBeta. BonHoBbIE cBOMCTBA brbmmorexa [IOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS brbmmorexa [TOK
pactipoctp ) https://m.edsoo.ru/ff0b3658
ComHia u JIyHbl
3aKOH OTpa)k€HUs CBETAa. 3epKaia.
63 Pemrenne 3amay Ha MpUMeHEHNE bubnnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomrnenue cBera. 3aKoH bubnuotexa [JOK



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

IIpECIOMJICHUSA CBETA

https://m.edsoo.ru/ff0b3aea

[TosnHOE BHYTpEHHEE OTpakeHUE
cBeta. Mcnonb3oBaHue MoJHOTO

bubnunoreka LIOK

65 BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ffOb3cSc
ONTUYECKUX CBETOBOJIAX
JlabGopaTopHas padora "VccienoBanue
66 3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIyya OT yIJia MaJIeHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-koHpepernus "Vicnons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPaKECHHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
68 JInn3bl. OnTrueckast cuiia JIMH3bI bubmmorexa [IOK
https://m.edsoo.ru/ff0b3f2c
. bubnuoreka [{OK
69 [TocTpoenue n3o0paxeHuit B TMH3AX https://m.edsoo.ru/f0bdd4a
JlaGopatopHnas pabota "Onpeznenenue
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM brbmmorexa [IOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAroIIel JTUH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnuoreka [JOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
7 VYpok-koudepennus "JledexTs
3penus. Kak coxpannts 3penne”
Pa3noxxeHue 6enoro ceera B CIEKT.
74 Omnbitel HetoTona. Crnoxxenue Bubmmorexa [IOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHCPCI/IH

https://m.edsoo.ru/ffOcOf4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

CBE€Ta

JlaGopaTopHas padoTta "OTBITHI 11O
pas3IoKEeHUI0 0eJI0ro CBeTa B CIIEKTP U

75 BOCIPUSATHUIO I[BETA MPEIMETOB IIPU UX bubmorexa HOK
P t pedt P https://m.edsoo.ru/ffOcOe2a
HaOJI0/IEHUU Yepe3 I[BETOBbIE
¢bubTpor”
VYpok-nipaktukym "BonHoBbie
76 CBOICTBa CBETA: AUCIIEPCHS,
uHTephepeHys u audpaxus”
77 Omnbitel Pe3epdopaa u ruranerapHas bubnnoreka [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanve 1 OrIonieHue cBera
79 atomoM. KBauTel. JInneiuaTeie bubmmorexa [IOK
) ) https://m.edsoo.ru/ffOc144c
CHEKTPhI
20 Ypok-npaktukyMm "Habnrogenue bubmuoreka [JOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE 1 €€ BUBI brbmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHOro sipa. Hykinonnas bubnnoreka [JOK
MOJICNTb https://m.edsoo.ru/ffOc18ac
23 PanuoakTuBHBIE TpEeBpaIeHUsI. bu6nunorexa LIOK
H3zoTtomsr https://m.edsoo.ru/ffOclal4
24 Pemenue 3agau mo teme: bubnunorexa LIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOc1b4a
85 [Tepuon monypacmnana
26 Ypok-koupepenius "PagnoakTHBHBIE bubnmnorexa [JOK

W3JIy4€HHS B IPUPOJE, METHULIVHE,

https://m.edsoo.ru/ff0c2126
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TeXHuke"

87

SnepHble peakuuu. 3aKOHbI
COXpaHEHHs 3apsIIOBOTO U MacCOBOTO
qHCel

bubnunoreka LIOK
https://m.edsoo.ru/ffOc1c58

88

DHeprus CBI3U aTOMHBIX sijiep. CBs3b
MAacChl U YJHEPTUH

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau no reme "AnepHeie
peakuu"

90

Peaknuu cunTe3a M NeneHus sSaep.
Nctounuku sHeprun ConHua u 3837

bubnuoreka [{OK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koudepenuus "Anepuas
sHepreTuka. JlencTus
PaINOAKTUBHBIX M3Ty4YEHUN HA KUBBIC
opraHu3msl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBbI€ siBeHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBbic sBieHUS"

94

IToBTOpenue, o0o0mIeHNE.
JlaGopaTopHbIie pabOTHI IO KypCy
"Bzaumopericteue Ten"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx 1 KAYCCTBCHHBIX 3aJ1a4 110
teme "TeroBbie porecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
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[ToBTOpenue, o6o0menue. Pemenue

bubnunorexa LIOK
96 pacyYeTHBIX M Ka4E€CTBEHHBIX 3324 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIxX apurareici'”
[ToBTOpenue, o6o0menue. Pemenue
97 aCUETHBIX M KaUueCTBEHHBIX 3aJ1ad I10 1 Bubmaorexa ITOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anexkTpoycTaHOBOK"
[ToBTOpenue, o6o0mIEHHE.
98 JlaGopatopHble pabOTHI 10 KypC 1 1 Bubmaorexa ITOK
" patop p | ypey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 Bubmiorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTropenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o006mmeHue. Pabora ¢
101 TeKCTaII:/II/I 10 TEME 'I'LéBeTOBBIe 1 bubnmorexa OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTaMmu 1o TeMe "KBaHTOBasg 1 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 7

[NPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

MPOBEPSIEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsIEeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0o 00pa30BaHus

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,
IIPUA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTSTH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) (PUZNUECKUX SIBICHUN

1.4

1.5

ONMCHIBaTh H3YYCHHBIE CBOMCTBA Tel M (DU3MUECKHE SBJICHMUS,
UCTONb3ys (U3NYECKHe BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI MCIONb3YEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AUHUIIB! (PU3NYECKUX BEITMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BETUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMCBhIBaTh €ro MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
YuCI€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIECACTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 JOruyeckux mIaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NUYECKHUX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIibl, CBS3bIBAIONINE (PM3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a

YCJI0OBHUA 3aJadd  3allMCbIBaTb KpPATKOE YCIOBHC, IIOJACTABJIATH




¢buznyeckue BeIWYMHBI B (OPMYJIIBI M MPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIEC JIJIsl PEUICHUS 3ajad, OIICHUBAThH

PEATUCTUYHOCTD MOJTYYCHHON (PU3NYECKOM BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU OMOIIA
(¢u3nUeCKUX METOJOB, B ONHCAHUU HCCIEOBAHUS  BBIACIATDH
poBepsieMoe  MpEANnoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIM pe3yibTaT, HAXOAWUTh OLIMOKH B

XO0J¢€ OI11bITa, ACJIaTh BEIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl IO HAONIONEHUI0 (U3NYECKUX SBICHUA WIH
GU3HYECKUX  CBOWCTB  Tel:  (OpMyIHpOBaTh  MPOBEPsiEeMbIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (JOPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHHUS C KCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JIPyro C HCIOJNb30BAaHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBINOJIHATH U3MEPEHMS, CIEAYS NPEITI0KEHHOMY ILIaHY,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€TIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBINOJIHEHUN U3MEPEHUH coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHIMIBI JCUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO MX ONHCaHUS,
UCIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBJIEHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOAUTH TpPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MPHUMEPax)

MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM




KU3HM 1711 oOecriedueHHs O€30MacHOCTH MpU  OOpalleHud ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTMYECKOTI'O ITOBEACHHUS B Oprma}omeﬁ cpeac

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEYMBOM HIIU

MOET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHusi HHPOPMALIUU

nu3 O,Z[HOfI 3HAKOBOM CHCTEMEI B APYyryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIenaTh KpaTKue COOOIICHHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MpPU ITOM
IPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI NOHATUHHBIN anmapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIIJICHUE MTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/’I pacnpeacisiTb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICAUTL 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OIICHHMBAThH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJB30BaTh MMOHATHA

1.2

pas3indaTth SABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘ICCKO€ SABJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B

OKpY’XarolleM MUpe, B TOM yuciie (GU3NYECKUe SIBICHUS B MPUPOJE,




1.4

1.5

IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPAaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YyEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTb  TIpapUKud  M3Y4YEHHBIX  3aBHCHMOCTEH

(bUBHYECKUX BEIMYNH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMChIBAaTh €r0  MaTEeMaTU4YecKoe

BBIPAXXCHUC

1.6

00BACHATH (hU3HUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbIO | — 2 M3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (bI/I3I/I‘leCKI/IX 3dKOHa UJIK 3aKOHOMEPHOCTHU

1.7

1.8

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, cBsI3bIBaONINE (PU3NUECKHUE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTHh pacu€Thl U CPaBHUBATH
NOJy4eHHOE 3HaueHue (U3MYecKod BETUYMHBI C H3BECTHBIMHU

JaHHBIMHA

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIA
(U3NYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEAOBAHUS, BBIACIATD
MIPOBEPSIEMOE TIPEANOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOAWTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIH
(U3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMBIC
MPENNONIOKeHHsI, CcoOUpaTh  yCTAaHOBKY M3  MPEIJIOKEHHOTO

000py/I0BaHus, ONUCHIBAThH XO/1 OMbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJHATE IPAMBIC HN3MCPECHHUA C HCIIOJIB30BAHUEM aHAJIOT'OBBIX

nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPAaBHUBATH PE3YJIbTATHI




HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEOBAHME  3aBUCUMOCTH  OJHOM  (U3UYECKOM
BEJIMYUHBI OT JPYrol C MCHOJIb30BAHUEM TMPSMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpPEHUs, CIeAys MPeAoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUE TaONUIl U TrpaduKoB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

MPOBOAWTh  KOCBEHHBIE  HM3MEPEHHUS  (PU3UYECKMX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHUE

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

CO6J'IIOI[aTL npaBujia TCXHHUKH 0€e3011acCHOCTH 1810)51 pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

XapaKTepu30BaTh MNPUHLUINBI JIEHCTBUS W3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEoOXoauMble

¢u3nyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCEMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHAOBATCIIbHBIM W IapalJICJIbHbBIM
COCAMHCHUCM 9JICMCHTOB, pa3indad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUYECKUX LIETIEH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HH 171 oOecriedueHHs 0O€30MacHOCTH MpU  OOpalieHuu ¢
npruOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHSI 3I0POBBS U

coOII0ICHHSI HOPM 9KOJIOIMUECKOT0 TIOBEJIEHUS B OKpY-KaloIlel cpee

OCYIIECTBIISATh MOUCK MHGOPMAIH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIUXCSA 3HAHUNA U NYTEM CpaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATh WHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOﬁ WJIA MOYKET OBITh He[[OCTOBCpHOﬁ

1.18

UCMOJNb30BaTh NPU  BBINOJHEHHM YYEOHBIX 3aJaHMA  HAy4YHO-
HOMYJISIPHYIO JINTEPaTypy (GU3NYECKOTO COAEP)KaHUs, CIPABOYHBIE
Marepuainsl, pecypcbl cerh MHTepHer; BuageTh NpUEMaMHU

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusl HHGOPMAIIUU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

€03/1aBaTh COOCTBEHHbIC MMChMEHHbBIC M KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PH3UUIECKOTO
COZICp)KaHHs, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
NPOCKTHON WJIM HMCCJICOBATEIbCKON  JCSATEIBHOCTH, IPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bu3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpesiensaTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMH, CIEIUTh 3a BBIIOJHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIAJ B JESATEIbHOCTb TIpPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOABIAL  TOTOBHOCTb

pa3pemaTth KOHQIUKTHI

9 KJIACC

Kon
NpoBEepPsAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAThlI 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

HCIIOJIB30BAaTh U3YYCHHBIC ITOHATUS

pas3indaTthb SABJICHUA IO OMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILICCKOG SIBJICHUC

1.3

1.4

pacrio3HaBaTh IpOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpEe, B TOM 4uciie (U3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTAThH

CYyILECTBEHHbIE CBOMCTBA (IpU3HAKN) PU3NUECKUX SIBJICHUN

ONHKCBHIBATh HW3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,
CBSI3bIBAIOIIME JIaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaduKd  H3yYEHHBIX  3aBUCUMOCTEU

(bUBHYECKUX BEIMYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (hPU3NYECKHE SBICHHUS M IPOLECCHI,

HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpKU J3TOM JaBaTb CJIOBECHYIO




1.6

1.7

1.8

1.9

1.10

GOopMyNUMpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpAXECHHE

O00BSACHATH (PU3WYECKHE MPOILIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPHEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH 00BICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBa

bu3nUecKux sIBICHUH, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemars pacu€THble 3ahauu (omMparouiyecss Ha cuUcTeMy u3 2 — 3
YPaBHEHMI), HCHOIb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOIIME  HIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelIeHusl, IPOBOJUTH pPacuéThl U OLEHHUBATh PEATUCTHUYHOCTh

MOJTyYEHHOTO 3HaYeHUS (PU3NIECKOIN BETMUNHBI

pacno3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEUINTh IPH MOMOIIN
(bu3MYeCKUX METOJIOB, UCIIOJb3Ysl ONMCAHUE HCCIIEAO0BAHUS, BBLAEIAThH
IIPOBEPSIEMOE TPEAIIOJIOKEHUE, OLICHWBATh IPABUIBHOCTh IOPSIKA
IIPOBEICHNUS UCCIIECNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTIBITOB

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJ: CaMOCTOSTEIbHO COOMpAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €ro

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOANTH TMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHMHI,
ompesiensis CpeAHee 3HAuYeHHWE H3MepseMoil BenuuuHbl (PokycHOe
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

IPOBOJUTH HCCIEOBAaHUE 3aBHUCUMOCTEH (DU3NYECKUX BEIMYUH C
MCIIOJIb30BaHUEM MPSAMBIX M3MEpPEHUH: MJIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATH pe3yJbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUECKHUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaThb BBIBOABI 11O pE3yJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE  HM3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY

U BBINOJHATH M3MEPEHUs, CIEeAys IPEUIOKEHHOM WHCTPYKLIHH,




1.13

BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIyYECHHBIE
pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI
coOmonaTh MpaBUja TEXHUKM Oe30macHOCTH TMpH  pabore ¢

1abopaTOpHBIM 000PYTI0BAHUEM

1.14

1.15

pasinyaTh OCHOBHbBIC INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHajgbHasi TOUKa, a0COIIOTHO TBEPIOE TEJO, TOUYCUHBIH NCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34, IJIaHETapHas MOJENb aroMma, HYKJIOHHas

MOZCIIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHIUIBI JICHCTBUS W3YYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

1.17

1.19

1.20

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB TPH PEHICHUH y4eOHO-TIPAKTHYECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl TOCTPOCHUS U300paKEeHUH B IJIOCKOM

3epKajie u coOuparoIeii TuH3e

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUIN B MOBCEIHEBHOU
KU3HU g oOecniedeHusi 0e30MacHOCTH TpH  OOpalieHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3I0POBBS U

cOOII0ICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpYKaIoILel cpene

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3HUUECKOTO COAECpPKAHUS B CETH
WutepHer, caMocTosTenbHO (OpMYIHpys TOMCKOBBIM  3ampoc,
HaXOJUTh IYTH  ONpPENEICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

UCTIONB30BaTh TIPU  BBIIOJIHEHWH YUYEOHBIX 3aJaHUi  HAyYHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibel, pecypchl ceth MHTEepHeT; BiameTh NpHEMaMU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/1aBaThb COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAlMM M3 HECKOJIBKUX HCTOYHHUKOB (HPU3UUIECKOTO

coJlepKaHusl, MyOJIIMYHO HPEACTAaBIATh PE3yJIbTaThl MPOEKTHOW WM




1.21

UCCIICOBATEILCKON  AEATEIBHOCTH, IIPH  3TOM  TI'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN MTOHATUNHBIN anmapaTr u3y4acMoro pasaena
(GU3UKN U CONPOBOXKIATh BBICTYIUIEHHME NpE3EeHTalMed ¢ yd€ToM

0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3UUECKUX
IPOLIECCOB paclpenensaTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAUTh 3@ BBINOJIHCHUEM IUIAHA
JEHUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBAaTHO  OLICHUBATb
COOCTBEHHBI BKJIAJ B JIEATENBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCIHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

IIpoBepsiemble 1eMEHTHI COIePKAHUS
pa3nena JjIeMeHTa

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

duzuka — Hayka O mnOpupoje. SABIEHUS TPUPOIBI.
1.1 duznyeckue  ABJICHHSA: MEXaHHMYCCKHUE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

®dusnueckue BeaMuuHbL.  V3MepeHue — pu3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb

u3MepeHuil. MexayHapoaHasi cucteMa eIMHUIL

ECTGCTBCHHOHay‘IHbIﬁ MCTOJ IIO3HAHHA: Ha6J'IIOI[eHI/IC,
IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00bsACHEHHE

HA0I0IaEMOTO SIBJICHUS

1.4 Onucanne PU3NYECKHUX SBJICHUM C TTOMOIIBIO MOIEIIeH

[TpakTyeckue paboOTHI:
N3mepenne paccTOSTHU.
Ls N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
' Omnpenenenue pasMepoB MaybIX TEJ.
W3mepenue TeMmepaTypsl MpH MOMOIIM >KUAKOCTHOTO

TEPMOMETPA U JATYMKA TEMITEPATypPhI
INEPBOHAYAJIBHBIE CBEJJIEHN A O CTPOEHUU BEILIECTBA

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MepBhl.
2.1 OnbITel,  J0Ka3bIBAIOIIUE  JUCKPETHOE  CTPOCHHUE
BelIeCcTBa

JBuxenne yactun BemiectBa. CBsi3b  CKOPOCTH
2.2 JBWJKECHHS YacTULl C TeMIeparypoi. bpoyHOBckoe
nBrxkeHue, T dysus

B3aumoaeicTBie yacTHIl BEILIECTBA: IPUTSIKEHUE U

2.3
OTTAJIKUBAHHE

Al"pGF&THHG COCTOSAHUA BCIIECTBA: CTPOCHHUE TIa30B,

24 KUAKOCTEH M TBEPABIX  (KPUCTAUIMUECKUX)  Tell.

B3anmocBsA3b MeXIy CBOMCTBAaMH BEIECTB B Pa3HBIX




2.5

2.6

arpe€raTHblIX COCTOSAHHUAX H HX aTOMHO-MOJICKYJISAPHBIM

CTpPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BOJIBI

[TpakTuyeckue paboOTHI:

OneHka auameTrpa aToMa METOAOM  psioB  (c
UCToJIb30BaHueM Gotorpaduit).

OnbITh! 10 HAOIIOAEHUIO TEMJIOBOTO PaCIIMPEHUs ra30B.
OnbIThI o 00HapyKEHUIO JEUCTBUSA cuil

MOJICKYJISIPHOI'O ITPUTAXKCHHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE "
' HEPaBHOMEPHOE JIBM)KEHUE
32 Cxkopoctb. CpenHsisi CKOPOCTb IIPU  HEPABHOMEPHOM
' JBUKEHUH. Pacy€r myTH 1 BpeMEeHU JBUKECHUS
SBnenune uHepuuu. 3akoH uHepuuu. B3aumoneincTBue
3.3 TeJl KaK NPUYMHA U3MEHEHHUS CKOPOCTU JIBUJKEHUS TEll.
Macca kak Mepa HUHEPTHOCTH Teja
34 [TnotHOCTH BemecTBa. CBsA3b IUIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJ B €JMHHIIE 00bEMA BEIIECTBA
3.5 Cuia Kak XapakTepUCTHKa B3aUMOJIECHCTBHUS TEI
36 Cuna ynpyroctu m 3akoH ['yka. M3mepenue cunbl c
' MOMOMUIbIO AMHAMOMETpA
37 SIBnenue tAroreHus u cwia TsokecTu. Chia TSHKECTH Ha
' JIpyrux mianerax. Bec tena. HeBecomocts
13 Cuna tpenusi. TpeHHEe CKONBXEHUS U TPEHUE TOKOA.
' TpeHune B npupoie U TEXHUKE
19 CrnoxxeHue cuj, HaNpaBJIEHHBIX 110 OAHOM IPSMOM.
. PaBHOpelicTBYIOIIASA CHIT
[TpakTueckue paboOThI:
OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KEHHUS
310 (mapuka B KUAKOCTH, MOJEIU  DJIEKTPUUYECKOIO

aBToMoOmWIs u Tak ganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIbKEHHs Opycka WIM IIapuka IO

HaAKJIOHHOM IIJIOCKOCTH. OnpeneneHI/Ie IINIOTHOCTH




TBEPJIOTO Tena. OnblITHI, JEMOHCTPHUPYIOIIUE
3aBHCHUMOCTB pacTshKeHUs (AedopMariu) MmpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBUCUMOCTb CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja U

XapakTepa COIIpUKaCarOIIUXCa HOBerHOCTCﬁ

du3ndeckre SBICHUA B IIpupoac: IMpUMEPbI ABUXKCHUA C

3.11 pPa3IMYHBIMKM CKOPOCTSIMU B KMBOW U HEXHUBOU IPUPOJE,
JIEMCTBUE CUIIBI TPEHUS B IPUPOIC U TEXHUKE
3.12 TexHuueckre ycTpoucTBa: TMHAMOMETP, MOAIIUITHUKH

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

4.3

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUS U

YBEIIMYCHUS JABICHUSA

JaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
TeMIepaTypbl

Ilepenava naBieHHs] TBEPABIMHM TEIAMM, KUAKOCTIMU U

razamu. 3axkoH Ilackans. [TneBMaTHUYeCcKHe MallTHHEI

4.4

3aBUCHUMOCTh  JaBJICHUS JKUJKOCTH OT  TIIyOWHBI.
IMuapocratuaeckuit mapagokxc. CooOmaronmecs CoCcyabl.

FI/II[paBJ'II/I"ICCKI/Ie MCXAaHU3MBI

4.5

4.6

AtMocdepa 3emnu u atmochepHoe naBienue. [IpudanHbl
CyIIIECTBOBaHUS BO3AYHIHON 00070uku 3emuid. OTbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

N3mepenne armocdepnoro napnenus. I[IpuGopsr miis

HU3MCPCHUMA aTMOC(I)epHOl"O JaBJICHUA

4.7

4.8

4.9

[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
Tesno. BelTankuBatomas (apxumesnoBa) cuiia. 3aKoH
Apxumena

[InaBanue Ten. Bo3ayxonnaBanue

[TpakTueckue paboOThI:

UccnenoBanue 3aBUCUMOCTM Beca Telna B BOJAE OT
00béMa MOTpYXKEHHONM B KHUAKOCTh YacTH TeJa.
Ornpezenenrie BHITAIKMBAIONICH CUJIBbI, IEUCTBYIOIIECH Ha

Teno, TOrpyk€HHOe B  JKMIKOCTh.  [IpoBepka




4.10

4.11

HE3aBHCUMOCTH BBITAJKUBAIONIEH CHUIIbI, JAEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Teja. OIMBITH,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIIKMBAIOIIECH
CHJIBI, JACUCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00BEMa
MOTPYKEHHOM B MKUJKOCTh YAaCTU Tejla U OT IIOTHOCTH
JKUIKOCTH. KouctpynpoBanue apeoMerpa HIIH
KOHCTPYUPOBAHME  JIOJAKA M  OmpeaesieHue  e€

Irpy30I0ABbEMHOCTH

du3nueckue SABJICHUSA B npupoac: BJIMSAHUC
aTMOC(I)CpHOFO JaBJICHHA Ha JKUBOM OpraHu3M, IJIaBaHUuC

pBIO

TexHu4eckne YCTPOWCTBA: COOOIIAIOIIMECS COCY/IBI,
YCTPOMCTBO  BOJAONPOBOJA, THAPABINYECKUN Ipecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HAacoC,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanudeckas pabora
5.2 MexaHndeckast MOIIIHOCTD
- [Ipocthle MeXaHW3MBI: pbluar, OJOK, HaKJIOHHas
' I0CKOCTh. [IpaBuiio paBHOBecHs phlyara
54 [TpumeHeHue paBuia PaBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBwio»  MexaHWku.  Koaddumment
5.5 MI0JIE3HOTO nercTBUS MEXaHHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [loTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernyeckas sHeprus
sg [TonHass mexaHuueckass SHEpPrus. 3aKOH H3MEHEHHS WU
' COXpaHEHMSI MEXaHUYECKOW YHEPTHH
[TpakTudeckue paboTHI:
Ornpenenenne pabOTHI CUIBI TPEHUSI MPU PABHOMEPHOM
- JIBIKEHUHM Tela 10 TOPU30HTAIBHOW MOBEPXHOCTH.

Uccnenosanue YCIOBUU paBHOBECHS pblyara.
N3mepenune KIIJ[ HakimonHoi mniockoctu. M3ydeHue

3aKOHA COXPAHEHUS] MEXaHUYECKON YHEPTUU




dusnyeckue SBICHUS B MPUPOJE: pbIYard B Tele

5.10
YeJioBeKa
TexHUuecKkue YCTPOMCTBA: pblUar, TMOJABWXHBIA U
5.11 HETOABMKHBIM OJIOKW, HAaKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kona
IIpoBepsiemble 3JieMeHTHI CO/IeP:KAHUS
pa3jiena 3J1eMeHTa
TEIUIOBBIE ABJIEHU A
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
61 TEOpUH CTPOCHUs BelecTBa. Macca U pa3Mephl
' Mosiekysl.  OmbITBI,  TOATBEPXKIAIOMIUE  OCHOBHBIC
TMOJIOKEHUS MOJICKYIISIPHOKUHETUIECKON TEOPUH
Mopgenu  TBEpAOro, SKHAKOTO ©  Ta3000pa3HOTO
6.2 cocrosiHMil BemiecTBa. Kpucramnnmueckue u amopdHbie
Tena
OObsicHeHHEe CBOWCTB ra3oB, KUJIKOCTEH W TBEPIBIX TN
6.3 Ha OCHOBE IIOJIOKEHUNW MOJEKYISIPHOKUHETUYECKOMN
TEOPUH
6
6.4 CmaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TenioBoe pacuimpenue u cxarue
66 Temneparypa. CBsi3b Temmeparypbl CO CKOPOCTBIO
' TETIJIOBOTO JIBHKEHUS YaCTHI]
67 Buytpennss sneprus. CriocoObl U3MEHEHUsI BHYTpEeHHEH
' SHEPTUU: TeIUIonepeaada U COBEpIIeHUE pabOThI
68 Bunel temonepenadyu: TEMIONPOBOIHOCTb, KOHBEKIIUS,
' U3IIy4eHUe
KomnuectBo  TemmoTel.  YiaenbHas — TEMJIOEMKOCTH
6.9
BEILlECTBA
6.10 TenmooOMeH ¥ TEIUIOBOE paBHOBECHE. YpaBHEHHE




TEILUIOBOTO OalaHCca

6.11

IInaBnenne u OTBCPACBAHUC KPUCTATINIMYCCKUX BCIICCTB.

VY nenbHas TeIuioTa IUIaBJICHUS

6.12

[TapooOpa3zoBanue 1  KoHJeHcanus. Mcmapenue.
Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
3aBHCUMOCTh TEMIEpaTYpbl KHIIEHUS OT aTMOC(EpPHOTro

JaBJICHHUA

6.13

BitasxxHoCTB BO31YXa

6.14

6.15

6.16

6.17

SHGPFI/ISI TOIIJINBA. Vﬂeanas{ TCIIOTA CropaHusia

[Ipunnuner  pabotel  TeroBbix — asuratenedt  KITJ]
TEIJIOBOI'O JBUTaTesisd. TemjaoBhIe NBHTATE/IM M 3alllUTa
OKpY>KaloIlEeu Cpeibl

3aKOH COXpaHEHMS U MPEBPAILICHUS SHEPTUU B TEIJIOBBIX

nporieccax

[IpakTuueckue paboOTHI:

OneIThI 1o 00HapyXEeHHUIO JeNCTBUA CHII
MOJIEKYJISIPHOTO MPUTSKEHHUSL.

OnpIThl 1O BBIPALIMBAHUIO KPHUCTANIOB IMOBAapPEHHOM
COJIM WJIN caxapa.

OmnbITHl 10 HAOIIOAEHUIO TEIUIOBOTO PACIIMPEHUs ra3oB,
KUAKOCTEN U TBEPIBIX TEI.

Ornpezenenne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHS.
[IpoBepka ruMOTE3Bl JIMHEWHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TEMIIEPATYPHI.

HaGmtoneHne uM3MeHeHUs] BHYTPEHHEH SHEpruM Tela B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUII.
WccnenoBanue sBneHUs TEMJI000MEHA MPU CMEIIMBAHUU
XOJIOAHOU U rOpsiYeil BOMBL.

OnpeneneHne KONMYECTBA  TEIJIOTHI, IOJIYYEHHOIO

BOJZIOM TpHU TEIIOOOMEHE C HarpeTbiM METaTHYECKUM




LAITUHIPOM.
OmnpeneneHne yaeIbHON TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue mpoliecca UCIIapeHus.
OrmpezenieHre OTHOCUTENILHON BIIAXKHOCTH BO3/yXa.

OmnpeneneHue yaeapHON TEILIOTHI IIIABJICHHS JIbJA.

6.18

6.19

®dusnueckue SBICHUS B NPUPOAC: TOBEPXHOCTHOE
HaTsOKEHUE W KalWUISIpHBbIE SIBIGHUS B IPHUPOJIE,
KpUCTAJLJIBI B mipupoe, u3inydenue CoiHIla, 3aMep3aHue
BOZ0OEMOB, MOpPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,

HHes, CHera.

TexHnuyeckue  ycTpoMcTBa:  KalWJUIAPBL,  NPUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XMIKOCTHBIM TEPMOMETP,
JATYMK TEMIEpPaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPbI, ICUXPOMETp, MapoBas TypOuHA,

ABUT'aTCJIb BHYTPECHHCTO CrOPAHUS.

DJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTb CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh JEKTPUUECKOTO

7.3 nons. lIpyHIUD cyneprno3unuu IEKTPUYECKUX TMOJIEH
(Ha KaueCTBEHHOM YPOBHE)
Hocurenn »siexTpuueckux 3apsaoB. OJIEMEHTapHBIN

7.4 anekTpudeckni 3apsaa. Ctpoenue aroma. [IpoBogHukn u
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHHMS AIEKTPUUECKOTO 3apsiaa

6 ONEeKTpUYEeCKUd  TOK.  YCIOBHA  CYyLIECTBOBaHMS

' ANEKTPUYECKOTO TOKA. VICTOUHMKN IOCTOSTHHOTO TOKA

JeiicTBus ANEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUOKOCTAX U ra3ax




Onextpuueckasg uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HaIpshKEHUe

CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
7.9

CONPOTHUBIICHUE BEILIECTBA
7.10 3axon OMa JJ1 yyacTKa Lenu

[locnenoBarenpHOE W HApaJUICNbHOE  COEOUHEHUE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoyna — Jlenua

DNeKTpUYecKue HEenu U MOTPEOUTENH DIEKTPHUECKOM
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14

MarHuTOB

MarautHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
7.15

3HAUEHME JIJIS )KU3HU Ha 3emiie

OmneiT Opcrena. MaruutHoe nojie 31eKTPUYECKOTo TOKa.
7.16

[IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO TMOJS HA TMPOBOJHUK C TOKOM.

DNeKTpoABUTaTellb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JIEKTPOJIBUTaTeNe B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCIopTe

Onbitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18

nHaykiuu. [Ipasumno Jlenna

DIEeKTpOreHeparop. CrniocoOsr MOTy4YEeHUs
7.19 JJIEKTPUYECKON  DHEPIUH. OnexTpocTaHIMM  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITHI 10 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH

Y TIPU COTPUKOCHOBECHHH.
7.20

UccnenoBanue ACUCTBHS SJIEKTPUYECKOrO OIS  Ha
HpOBOIIHI/IKI/I nu I[I/IBJICKTpI/IKI/I.

COopka u mpoBepka pabOTBI DSICKTPUUECKON Ienu




MIOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pEe3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSLKEHUS
Ha PE3UCTOpE.

OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTb
NEKTPUYECKOTO CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAAH [TONEPEYHOro CEYEHUs U MaTepuaa.
[IpoBepka mpaBuiia CIOXKEHHS HANPSIKEHUH  IpHU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapaIeIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
JJEKTPUYECKOTO TOKA, MAYLIErO0 Yepe3 Ppe3ucTop.
OnpenenieHHe  MOIIHOCTHM  3JIEKTPUYECKOIO  TOKa,
BBIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, WIYLIET0 4Yepe3 JaMIIOUKy, OT HaNpsKEHUs
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. Mccnenosanue
MAarHMTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
W3ydyeHre MarHuTHOTO MOJISl TOCTOSIHHBIX MarHUTOB MpU
ux o0beAWMHEHWHM ©  pasaeneHuu. VccimemoBanue
JEMCTBHS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aUMOJCICTBUS KAaTyIIKK C TOKOM U MarHuTa OT CHJIbI
TOKAa W HallpaBl€HHUS TOKa B Karylike. V3yueHue

HCﬁCTBHH MAargiMuTHOIrO IoOJisi Ha IMPOBOAHUK C TOKOM.

KoHncTpynpoBanue u H3y4yeHue paboThI
DJIEKTPOABUIATENS. N3mepenue KILJ
3JIEKTPOJIBUTATEIIbHOMN YCTaHOBKH. ONEBITEI o

HUCCICIOBAaHUIO ABJICHUSA BHCKTpOMaFHI/ITHOﬁ HHAYKIUU:
HCCIIeNOBAaHUE M3MEHEHMH 3Ha4YeHUsI u HaIlpaBJICHUA

WHAYKIMOHHOI'O TOKa

7.21

duznueckue SIBICHUS B npupoac: SJICKTPUYCCKHUC




7.22

ABIEHUsI B  aTtMocdepe, DIEKTPUYECTBO  JKUBBIX
OpPraHM3MOB, MarHuTHOE Moje 3emiu, JApeld MooCcoB,
POJIb MAarHUTHOTO TOJIA JUISL )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

TexHuuyeckue ycTpoicTBa: 3JIEKTPOCKOI, amIepMeTp,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUYECKOM DHEPIuM,
3JIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HArpeBaTelIbHBIC
AIEKTPOTPUOOPHI (mpumepsr), AIEKTPUICCKHE
MpEeIOXPAaHUTENH, JIIEKTPOMATHUT, DJIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Koz anemenra [IpoBepsieMble 21€MEHTHI COACPKAHUS
paszena
MEXAHWYECKUE ABJIEHUA
g1 MexaHuueckoe JBWKEHHE. MarepuaibHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO TBUKECHUS

8.3 PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE
HepaBHomepHoe mnpsimonuHeitHoe aBuxkeHue. CpemHsis

8.4 U MTHOBEHHas CKOpPOCTb Tejla IPU HEPABHOMEPHOM
JBUKEHUU

a5 VYckopenue. PaBHOyCKOpEeHHOE MIPSIMOJIMHENHOE

8 ' JBUKECHHE

8.6 CBoOomuoe nmagenne. OneITe! [ annnes
PaBHOMEpHOE nBMXKEHHME IO OKpYXHOCTH. Ilepuon m

8.7 yactoTta oOpamieHus. JIuHelHass W yrjaoBas CKOPOCTH.
LleHTpOocTpeMuTeNnbHOE YCKOPEHHE

8.8 ITepssIii 3akoH HeroTOHA

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akon Herotona

8.11 [IpuHIUI cynepno3unuu Cui




8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: CWila TPEHUS CKOJBXEHUS, CHJIA TPEHMS
' IIOKOSI, IpYT'H€ BUJIbl TPEHUS
2 14 Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS.
' YckopeHue cBOOOIHOTO NaIeHUs
- JBwxenue  mmaHer  Bokpyr  Connma.  IlepBas
' KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
816 PaBHOBecue maTepuanbHO TOUKUA. AOCOIIOTHO TBEPI0E
' TEJIO
817 PaBHoBecue TBEpPHOro Tena C 3aKpEIUIEHHOW OCBIO
' BpateHus. MomeHT cuibl. LleHTp Tsbxectu
8.18 Nmnynsc Tena. U3menenue ummnynbca. IMnynabce cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE IBUXKEHUE
8.21 Mexanunyeckas paboTa U MOIITHOCTb
822 PaGora cun Tsxkectw, ympyroctd, TpeHus. CBs3b
' SHEpPruu 1 paboThl
823 [loTeHumanpHass dSHeprus Tena, MOAHATOIO  Hal
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas 3HEPTUs CKATON MPYKUHbI
Kunernueckass sHeprus. Teopema 0O KHHETHYECKOM
8.25
JHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
OmpeneneHne CpemHEe CKOPOCTH CKOJBXKEHHUS Opycka
WIM JIBWJKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
OnpeneneHre yCKOpeHUsl Tela MpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
8.27 HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHH IpU

PaBHOYCKOPEHHOM JIBI)KEHUHU 0e3 HaualbHONW CKOPOCTH.
IIpoBepka TUMOTE3BI: €CAM IPU PABHOYCKOPEHHOM
JBYDKEHUM 0€3 HauyaJbHOW CKOPOCTU IYTH OTHOCSTCA
KaKk psA  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILUE

MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.




HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIbKEHUS
OT CWUJBl HOpPMaJbHOrO JaBieHusa. OrmnpeneneHue
kodhdunrenta TpeHus ckoipxeHus. Omnpenenenue
KECTKOCTH TpYyXuHBL. OnpeneneHue paboOTHl  CHIIBI
TpeHHUsT TpPU PABHOMEPHOM JIBIDKEHUU Tela IO
TOpPU30HTANBHON ToOBepXHOCTU. OmpeneneHue padoOThI
CWJIBI  YOPYIOCTH  Npu  ToabEMe  TIpy3a  C
HCIIOJIb30BAHUEM  HEMOJBMKHOIO ¥ MOJBUKHOIO

OJIOKOB

dusznyeckue SBICHUS B IIpUpoAc: NPUIIHMBBI U OTJIHUBBI,

8.28 nBukeHue IuiaHeT COJHEYHOM CHUCTEMbl, pEeaKTHBHOE
JBMKCHUE KUBBIX OPTaHU3MOB
820 TexHuyeckue  ycTpoiicTBa:  CHHMIOMETP,  JAaTYUKU

IIOJIOYKEHUSI, PACCTOSIHUSA U YCKOPEHUsI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHXXCHUC. OCHOBHBIE XapaKTCPUCTUKHU

o1 KOJIeOaHUM: TIePHO/I, YaCTOTa, aMIUTUTY/a
99 Maremarnueckuit U NIPY’KWHHBIN MasITHUKHU.
' [IpeBparenne sHepruu npu KojaedaTeTbHOM ABUKEHUN
93 3aryxaromue KosiebaHusi. BbIHYXJAeHHbIE KoieOaHUs.
' Pe3onanc
Mexannyeckue BoJiHbI. CBONMCTBa MEXaHUYECKHUX BOJIH.
94 [IpononbHble W TONEpeyHble BOJNHBL. J[JTMHA BOJIHBI U
' CKOpOCTb €€ pacnpocTpaHeHUsl. MeXaHM4eCKHUE BOJIHBI B
TBEPJIOM TeJl€, CEHCMUYECKHUE BOJTHBI
9.5 3ByK. ']poMKOCTh U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Nnudpa3Byk u yabTpa3Byk
[IpakTuueckue padboOTHI:
Onpenenenre 4YacTOTBl M TepuoAa  KoyeOaHWit
MaTeMaTUYeCKOro MasiTHUKA.
97 Onpenenenre 4YacTOTBl M TepuoAa  KoyeOaHUit

MPY>XKHHHOTO MasITHUKA
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJjeOaHHi
MOJBEIIEHHOr0 K HHUTU Tpy3a OT JUIMHBI HUTH.

HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJjeOaHHi




IIPYKUHHOTO MasiTHUKa OT Maccel rpysa. lIposepka
HE3aBHUCUMOCTH nepuozaa KoJIe0aHui rpysa,
IIOJIBEILIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyXuHsl. I3mepenune yckopeHus cBOOOIHOTO MaieHHUs
du3nyeckue SBICHUSI B IPUPOJIE: BOCIHPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPACCHUE, CEHUCMUYECKHUE BOJHBI,
LIYHaMH, X0
0.9 TexHudeckue yCTpOMCTBA: 3XOJIOT, HCIIOIb30BAHKE
' yIbTpPa3ByKa B ObITY U TEXHUKE
OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI
101 ONEKTPOMarHuTHOE IoJIe. DJIEKTPOMAarHUTHBIE BOJIHBI.
' CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 31eKTPOMAarHUTHBIX BOJIH
103 OnexTpoMaruuTHas npupoja csera. CKOpOCTb CBeTa.
' BonHoBBIE cBOlICTBA CBETa
10 [IpakTuueckue padOTHI:
10.4 N3yueHue CBOMCTB  DIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa
duznyeckue SBICHUS B MPHUPOAE: OHUOIOTHYECKOe
10.5 JENCTBHE BUJIIMOTO, yIAbTPauOIETOBOTO u
PEHTI€HOBCKOI'O N3JIy4eHUI
10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monenb cBeta. ICTOYHUKHM cBETa
11.2 [IpsimonnHENHOE pacpoCTpaHEHHUE CBETA
113 Ortpaxenune cBera. [Imockoe 3epkano. 3aKOH OTpaKeHUs
' cBeTa
11 114 [Ipenomiienne cBera. 3aKOH IIPEJIOMIIEHHS CBETa.
' [TosnHOE BHYTpEHHEE OTpa)KEHHE CBETa
11.5 JInnza. Xop jiydeil B IMH3E
116 Ontuyeckast cucrema ¢oroanmnapara, MHKPOCKONA M
. TEJEeCKOIa
11.7 I'maz kak onTuyeckas cucrema. biauzopykocte




JaJIbHO30PKOCTH

Paznoxxenue 6enoro ceera B cnektp. OnbiTel HeloTOHA.

H-8 CrnosxeHue cekTpajabHbIX 1IBETOB. Jlucnepcus cBeTa
[IpakTuyeckue pabOTHI:
HccnenoBanne  3aBUCUMOCTHM  YIrjla  OTPa)KE€HUS
CBETOBOI'O JIy4a OT yIJIa MaJeHUs.
N3ydyenne xapakTepuCTHK H300pa)kKeHUS NIpeaMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanne  3aBUCUMOCTH  yIyla  IPEOMIICHUS
CBETOBOI'O JIyya OT yIJja MaJieHusl Ha TPAHULIE «BO3JYX —
11.9 CTEKJION.
[Tonyyenne n300paKeHWH C TMOMOIIBIO COOMpAIOIIEH
JTUH3BI.
Omnpenenenre (GOKYCHOTO PACCTOSIHHSI W ONTHUYECKOU
CHJIBI COOMPAIOIIEH TNH3BI.
OnbIThI 110 Pa3JIoKEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITel 1O BOCHPUATHIO I[BE€TA NIPEIMETOB IPU HX
Ha0JII0/IEHNU Yepe3 I[BETOBbIE (PUIILTPHI
®dusnyeckue sABIeHUS B npupone: 3aTMeHus ConHua u
11.10 JIynbl, 11BE€Ta TeN, ONTHUYECKHE SIBIECHUS B aTMocdepe
(uBeT HEOa, pedpakius, pagyra, MUPax)
11 TexHuueckue YCTpOMCTBA: OUKH, MEPUCKOIL,
' (dboToanmapar, ONTUIECKUE CBETOBO/IbI
KBAHTOBBIE AABJIEHU A
121 Omwitel Pezepdopna w mimanerapHass MOJENb aToMma.
' Mogens aroma bopa
122 Hcnyckanve W morjioiieHue cBeTta artoMoM. KBaHTBHI
' JInnenyaTele CIIEKTPHI
12 12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenue aromHoro sanpa. HykioHHas Mopelnb
' aTOMHOTO siapa. M30Tomnsl
s PanuoaxkTtuBHble npeBpamienus. llepumon momypacmana
. ATOMHBIX SIJIEP
12.6 SAnepHble peakuuy. 3aKOHBI COXPAHEHHUsS 3apsiiOBOTO U




MacCOBOI'O YHCECII

12.7 DHeprus CBsI3U aTOMHBIX s7iep. CBsA3b MACChl U SHEPTUU
12.8 Peakuuu cunresa u aenenus saep. VICTOUHUKU 3HEpPrUu
' ConHua u 38€311
2.9 Snepnas osHepretuka. JlecTBHE  pPagMOAKTUBHBIX
' W3JIy4€HHUI Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue paboOTHI:
HaGnronenne CIUIOMIHBIX M JIMHEHYAaTBIX CIIEKTPOB
1210 W3IIy4CHHUS.
WccnenoBanne TPeKOB: M3MEPEHHME SHEPIUU YACTHIIbI
10 TOPMO3HOMY TTyTH (TI0 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
®usnueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
pPaInOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3JIyYECHUH HAa OpPraHU3M
4eJI0BEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaJIbHBIN JO3UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHHUA O 3aKOHOMEPHOU CBS3H
U TI03HABAEMOCTU SIBICHUU MPUPOABI, O POJH DKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil poiu (U3MKK B Pa3BUTUU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHuH, 00 HBOIIOLUU
(UBUYECKUX 3HAHMM U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O IBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHUsI BeUIeCcTBA, O (PU3UYECKOH CYIIHOCTU SBICHUH NPUPOJIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarouTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOMIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpyxX)aromieM MHPE, BbLIACIIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBAaMM MOHSITHUIHOIO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I 1 HUCIIOJIB30BAHHUEC HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA U

MIPOIIECCHI, UCTIOJIB3YsI PYH/TAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHNe ONUCHIBATh HN3YUCHHBIC CBOIMCTBA T€NI U (I)I/ISI/I‘-ICCKI/IC SBJICHUA,

MCTIONB3Ys PU3UUECKUE BETUIHHBI

Brnagenne ocHoOBaMHM METOJIOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOrofieHHsI MpaBwWiI 0€30MacHOro Tpynaa: HaOMoIeHHEe (PUINIECKUX
SIBIICHHI:

YMEHHE CaMOCTOSTEIBHO COOMPATh IKCIEPHUMEHTATbHYIO YCTAaHOBKY

U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ




OMBITA U 3aIMCHIBAT €r0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOABI;
MPOBE/ICHUE TPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITMUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHUs,, CaMOCTOATENIILHO CcOOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HMHCTPYKIMM, BBIYUCIATH
3HA4YeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3yJbTaThl C
y4E€TOM 3aJaHHOU MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEIOBaHUIl;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIBHYIO YCTaHOBKY H
IPOBOJIUTh  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBHCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKoOB, yYUTHIBATh IIOTPELIHOCTH, JIeNIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[TonumaHue  XapakTepHBIX  CBOMCTB  (DU3MUECKUX  Mojesel
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJIAHETapHas MOJENIb aTroMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I

00BsiICHEHUS PU3NYECKUX ITPOLIECCOB

YMeHue oOBACHATh (PU3NYECKHE MPOLECCHl U CBOWCTBA TE€N, B TOM
Yuclie W B KOHTEKCTE CHUTYallUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PM3UUECKUX

SIBHGHHi/JI, (1)I/ISI/I‘I€CKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMenne pemarh pacu€TtHble 3amaun (Ha Oaze 2 — 3 ypaBHEHH),
UCTIONB3YSl 3aKOHBI W (popMynbl, CBs3bIBaOIIME (pU3MUECKHe
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISBJISTH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOoOXOoIUMBIC ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbBIE JTAHHEIE,
IMPOBOANTH pvaéTBI U OLOCHUBATH PCATUCTHYHOCTHE IOJTYYCHHOI'O
3HaYeHUs (PU3MUECKON BETMUYMHBI, YMEHUE OMPEIENiTh pa3MEepHOCTh

(bu3nYeCcKOil BENTMYNHBI, TOTYYEHHON NPU PEIIEHUH 3aaun

YMeHne XapaKkTepu30BaTh MPHUHIUIBI  JEHCTBHA  TEXHHYECKHX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJOTUYECKUX IPOLECCOB MO MX OIMUCAHUIO, UCTIONb3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoauMble (PHU3NUECKUE

3aKOHOMECPHOCTH
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YMeHHe UCHONb30BaTh 3HAaHUS O (U3WYECKUX SBICHHUAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHUS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKEHUH (PU3MKH M TEXHOJIOTUH

A PalOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnelT TOMCKa, TpeoOpa3oBaHUs M MpeAcCTaBiIeHUS HHPOpMaLUU
(U3HYECKOTO COJEp)KaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIYYCHHOW WH(POpPMAIIMM HAa OCHOBE UMECIONIUXCS 3HAHUH U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCHOJb30BaThb  IPHU
BBITIOJIHCHUHM YYE€OHBIX 3aJlaHU HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(buU3MYECKOT0 CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpChl CETU
WNurtepuer; Biamenue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JpPYTylO; YMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHUKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

HO ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWUYECKUE SBJIEHUA
1 Mexanuueckoe aBuKeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTENBHOCTD ABUKEHUS
15 PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHuE. CpenHsas ckopoctb. Dopmyna s
' BBIYMCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE TpSIMONMHENWHOE JIBH)KEHUE. 3aBUCHUMOCTh KOOPAMHATHI Teida OT
BPEMEHH B CIy4ae pPAaBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 x(1)=x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIHH CKOPOCTH, IPOEKIUU
nepeMenieHusl, MyTH, KOOpAWHATHl TPU PABHOMEPHOM MPSAMOJIMHEUHOM
JIBI>KCHUH
3aBUCUMOCTh KOOpDAMHATHl Te€la OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOIO
NPSIMOJIMHENHOTO ABUKEHUS:
3
S(f)=Vo, *1+ay * %
@opmynbl UIsl NPOEKLIUU MNEPEMELICHUS, NMPOEKLIUU CKOPOCTH M IPOEKIHH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:
2
1.4 -Sx(f)=1’0x'f+”x'3~
U.\'('f) =Up, T4, £,
a,(f) =canst,
szz - lez =2a,s,
I'paduku 3aBUCHMOCTH OT BpPEMEHM JJIsi MPOEKIUH YCKOPEHHs, MPOEKIMU
CKOPOCTH, NPOEKLUUH IepeMelIeHUsl, KOOpAUHATHl IPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUJKEHUU
CBobosnHoe nazeHue. PopMysibl, ONMKMCHIBAIOIIKME CBOOOJHOE MaJeHHUE Tena I0
BEPTUKAIM (JIBW)KEHUE TeJda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH
1.5 3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHH sl TMPOEKUUH YCKOPEHHMS,

MPOEKIIMA CKOPOCTH W KOOPJIWHATBHI TP CBOOOJHOM TAJCHUU Tela IO

BEPTUKAIH




CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpyxXHocTu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2MR
=
T
1.6 [lenTpocTpemuTenbHoe  yckopeHue. HampasieHue LEHTPOCTPEMHUTEIBLHOTO
yckopenus. Dopmyrna uist BBIYMCIEHUSI YCKOPEHUS:
2
a. — L
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
1
V==
T
Macca. IInotHocTh BemecTBa. @opmyiia i BBIYUCICHUS IIJIOTHOCTH:
1.7 -
V
1.8 Cuna — BektopHas pusnueckas senuurHa. CioxeHue cui
1.9 SIBnenue nnepuuu. Ilepselii 3akoH HeroToHa
Bropoii 3akon Herorona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:
1.11 _ ~
Fy g =-Frs
TpeHne 1nokos U TpeHUe cKoabxkeHus. opmyrna 17 BBIYUCICHHUS MOYJISL CHIIBI
TPEHUSI CKOJIbKECHHUS:
1.12 7 v
p=H!
Hedpopmanus Tena. Yopyrue u Heynpyrue aepopManuu. 3aKOH YIpyrou
nedopmaruu (3akoH ['yka):
1.13

F=k-Al




BcemupHoe Tarorenne. 3aKOH BCEMUPHOTO TATOTEHUS:
My -1,
F=G L1 _2
R
1.14 Cwiia TsbkecTd. Y CKOpeHHe CBOOOTHOTO TafCHUSI.
dopmyna st BEIYUCICHUS CUJIBI TSHKECTH BOJIM3H moBepxHocTH 3emid: F = mg.
JIBxenue maaneT BOokpyr Comnnia. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku

Nmnynbce Tena — BeKTopHast (pusnyeckasi BeIMUMHA.

1.15 pP=mi

HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMIynbse cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aAMKHYTOM CUCTEMBI TEN:
1.16 D=myU; iUy =const

PeakTuBHOE OBM)KCHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHL:

A=Fsooso

117 Mexannueckass MOIITHOCTE:

N=24
I

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. CDopMyna JJI1 BBIYMCJICHUA

KUHETUYECKON SHEPIUu:

HE)E
Ep=—r

1.18
TeopeMa O KMHCTUYCCKOHN DHCPTIHUU. (DopMyna JJIA BBIYMCJICHHUS ITIOTCHIIMAJIBHOU

SHEPTUU TeJa, MOJIHATOrO
HaI 3eMIIEH:

E,=mgh

Mexann4geckas OHCPIruAi:

E:Ek'l'Ep

1.1 .
? 3aKkoH COXPAHCHUA MCXAHUYCCKOU SHCPIUH. (DopMlea AJI1 3aKOHAa COXpPAaHCHU A

MEXaHWYECKON IHEPIUU B OTCYTCTBHE CHJI TpeHUs: E = const.

[IpeBpanieHne MEXaHU4ECKOM SHEPIUU IIPU HATMYUU CUIIBI TPEHMUS.

120 [IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Ppruar. Momenrt cuibr: M - Fl.




VYcioBue paBHOBECHS phluara:

M +M, +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O510KK. KITJI mpocThIx MEXaHH3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ

[laBiienue TBEpIOTO TENA.

d)opMyna JJIs1 BBIYMCIICHUS JaBJICHUA TBépI[Ol"O Teia:

_F
P= Gl
1.21 JlaBneHue raza. ATMocdepHoe aBieHue.
l'unpocraTtuueckoe gaBiieHnE BHYTPH KUIKOCTH.
®opmyna 17 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Pn,
1.22 3akoH [lackans. ['uppaBnuyeckuii npecc
3akoH Apxumena. Popmyna i ONPENECICHHUS BBITAIKUBAIOLIEH CHIIBI,
JICHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:
1.23
F_j‘m_ =pgV
VYcnosue niaBanus tena. [1naBanue cy1oB U Bo3ayXxoIlaBaHHUE
Mexannueckue KojebaHusi. AMIUIMTYJa, MEpUOJ M dYacToTa KoJIeOaHuil.
104 ®dopmyiia, CBSI3bIBAIOLIAs YACTOTY M MEPUOJT KOJIeOaHU]:
v=L
T
125 MaremMatnueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHre OSHepruu Impu
' K01e0aTeIbHOM ABUKEHUH
1.26 3aryxatomue Konedbanus. BeiHyxieHHble konebanus. Pezonanc
Mexannuecknue BONHbI. [IpomonbHble M nonepedHble BOJHBL JlJIMHA BOJIHBI U
1.27 CKOPOCTB pacIIpOCTPaHEHNs BOJIHBI:
h=v-T
198 3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHBI HAa TPaHUILIE
' IBYyX cpell. IHppa3ByK U ynbTpa3ByK
IIpakmuueckue pabomoi
1.29 W3mepenue cpegHedl MIOTHOCTH BEIECTBA; apXUMEAOBOW CHIIBL; KECTKOCTH

OPYXHUHBL;, KO3(PPUIMEeHTa TPEHHUS! CKOJIbXKEHHUS; paOdOThl CHJIBI TPEHUS, CHIIbI




1.30

yIPYroCTH; CPEIHEH CKOPOCTH JBMXKEHUs OpycKka IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHUs1 Opycka Npu ABIKEHHHM [0 HAKIOHHOM IUIOCKOCTH; YacTOTHl WU
nepuojia KosedaHMH MaTeMaTHYeCKOro MasTHHUKA; YacTOThl W  Iepuoja
KOJICOAHUH MPYKUHHOT'O MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOLIETO Ha phIyar;
paboThl CWJIBI YNPYroCTH IMPH MNOIbEME Ipy3a C MOMOILBIO HEMOABHKHOIO
0J10Ka; pabOTHI CUJIbI YIPYIOCTH MPU NOIBEME Ipy3a ¢ NOMOUIbIO MOJBUKHOTO
OI0Ka.

HccnenoBanue 3aBHCHMOCTH apXHMEIOBOH CHUJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJIa U OT IUIOTHOCTH JKUIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHUJIBI
OT MAacChl TeJa; CUIbl TPEHUS CKOJIbKEHUS OT CHJIBI HOPMAJIbHOTO JABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HMKAIOUIEH B NpYXKUHE, OT CTEIEHU
neopManuu MPYKUHBI, YCKOPEHUsI OpycKa OT yrila HaKJIOHA HAaIlPaBISIOMICH;
nepuojia (4acToThl) KosieOaHUH HUTSHOIO MasiTHUKA OT JUIMHBI HUTH; IEpUoJa
KOJICOAHUH TMPYKUHHOTO MAasTHHUKA OT MAacChl T'py3a U KECTKOCTH TPYKUHBI;
UCCIICIOBAaHME HE3aBUCUMOCTU IepHoja KojieOaHHM HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

Qusuueckue s61eHUs 6 nNpupoode: TIPUMEPHl JBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U
TEXHUKE, TNPWIMBBlI W OTIUBBI, JBHWXKeHHE IUIaHeT CONHEYHOW CHUCTEMBI,
PEAKTUBHOE JBUKCHHE KUBBIX OPIaHU3MOB, PbIYard B TEJIE YEIOBEKA, BIUSHUE
aTMoc(epHOro JaBieHHs Ha XUBOM OpraHu3M, IUIABaHHE pbIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMUYecKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoucmea: CHUIOMETP, NAaTUYUKU MOJOXKEHMs, PACCTOSHUS U
YCKOPEHHUs, TUHAMOMETp, MOJIIMITHUKN, PAKeThl, pbluar, TIOABIKHBIA H
HEMOJABIKHBIA OJIOKM, HAKJIOHHAsl IUIOCKOCTh, MPOCTHIE MEXAaHU3MbI B OBITY,
COOOILAOIIMECs] COCYAbl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BaHUE yJIbTPa3ByKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIC  TIOJIOKCHUSI  MOJICKYJIIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS
BertecTBa. Mojienu TBEPIOTO, JKUIAKOTO M Ta3000pa3HOr0 COCTOSIHMN BEIIECTBA.

Kpucrammmueckue u amopHsie Tena

2.2

I[BI/DKGHI/IG JaCTull, BCIICCTBA. CBs3b CKOpPOCTH  ABMIKXCHUA YaCTull C

TeMriepaTypoii. bpoyHoBckoe nBmwkenne, muddys3us

2.3

CmaunBaHue 1 KalmUJIIAPHBIC ABJICHUA
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TemoBoe pacupeHne U CKaTHe

2.5 TernoBoe paBHOBECHE
06 Buytpennss sHeprus. PaGota u Temnonepenadya Kak CrnocoObl M3MEHEHHs
' BHYTPEHHEHN 3HEPruu
2.7 Bunel Tennonepenaun: TemI0NpOBOIHOCTb, KOHBEKLINS, U3TyUEHHUE
Harpesanue wu oxnaxnaenue t1en. KoaudectBo — TEmIOThl.  YjaenbpHas
78 TEIUIOEMKOCTb:
O=cm(t,~t)
3aKOH COXpaHEHHWs] PHEPIMM B TEIUIOBBIX IMpOIECCax. YPABHEHHE TEILIOBOTO
2.9 Oananca:
Q+0, +..=0
Hcnapenue u koHaeHcauus. V3MeHeHHE BHYTPEHHEH SHEPrud B IPOLIECCE
2.10 WUCTIAapeHUsi W KOHJeHcanuu. KumneHue OIKUAKOCTU. VYAelnbHas TeIioTa
napooOpa3zoBanusi: L = Q/m
2.11 BnaxnocTs BO3ayxa
[InmaBnenne wn Kpuctasmmsanus. J3MeHeHMe BHYTpEHHEHW DJHEpPIMM IIpH
IUTABJIEHUU U KPUCTAJUIN3ALMN. Y A€TIbHAS TEIUIOTA MIJIaBJICHUS:
2.12 0
?L_}H
513 BuyTpeHHss sHeprus cropaHus TOIUIMBA. Y AeNIbHAs TEIJIOTa CropaHus TOIUIMBA:
' q=0Q/m
2.14 [Tpuniuns! paboTs! TemnoBbix Apurarenei. KITJI teruioBoro asuratens
Ilpakxmuueckue pabomul
W3mepenne yaenbHON TEMIOEMKOCTH METaUNIMYECKOTo LMIMHAPA; KOJIUYecTBa
TEIUIOTHI, MOJYYEeHHOTO BOJOH KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeTblii MWIMHAP; KOJUYECTBA TEIJIOTHI,
2.15 OTJIAHHOT'O HAarpeThiM LMIUHAPOM, MOCJIE OIYyCKaHUs €ro B BOJY KOMHATHOM
TEMIEPATypbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/AYyXa; YIENbHOW TEMJIOTHI
IaBieHuss Jpaa. MccinenoBaHue W3MEHEHHUs TEMIIEpaTypsl BOJBI  IIPH
Pa3IMYHBIX YCJIOBHUSAX; SIBICHUS TEMJI0OOMEHAa NpPU CMEIIMBAHUU XOJOIHOU U
ropsiaeil BOApbl; poLecca UCIIapeHus
516 Qusuueckue s6neHUs 6 npupooe. TIOBEPXHOCTHOE HATSKEHHE U KalWUIApHbIE

ABJICHUSI B IIPUPOJE, KPUCTAIIBI B IpUpoae, uznyueHue CoiiHLa, 3aMep3aHue




BOJIOEMOB, MOpCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, HHEesl, CHera

Texnuueckue yCWlpOIZCWlBCI.‘ KalmnuJJIAPbI, IIPUMEPBI UCITIOJIB30BaHUA KPUCTAJIIIOB,

KUJKOCTHBIM TEPMOMETp, IaTUMK TEMIIEPaTyphl, TEPMOC, CUCTEMA OTOILJICHUS

217 JIOMOB, TMUIPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onexrpuzanus Tei. J[Ba BUa 3JIEKTPUUECKUX 3apsii0B
3.2 B3aumonerictBue 3apspkeHHbIX Tell. 3akoH Kynnona
33 3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsiaa
34 Onexrpuueckoe mnone. HanpsoxéHHocTh anekTpudyeckoro mnons. [IpuHnun
' CYINEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
3 s Hocurenu »snextpuueckux 3apsgaoB. JlelcTBUE 3JIEKTPUUECKOTO IMOJIS Ha
' JJEKTpUYECKHUE 3apsiabl. [[pOBOIHUKH U AUDIEKTPUKHU
[TocTosiHHBIN BiIeKTpUYECKUil TOK. [leficTBus anekTpudeckoro Toka. Cuia Toka.
3.6 Hanpsokenue.
I=q/t,U=A/q
3.7 DNEKTPUYECKOE CONTPOTUBIIEHUE. Y AEIBHOE DJIEKTPUUECKOE COIIPOTUBIICHHE:
' R=pl/S
3.8 3akoH OMa a1 yyacTka aekrpudeckoi nenu: [ = U/R
[TocnenoBarenbHOE COEAUHEHUE IPOBOIHUKOB!
1, =1, U=U,+U,. R=R +R,
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PAaBHOTO CONIPOTUBIICHMUS:
U=U;I=1+1;R=2.
- - 2
CMmeniaHHble COEIUHEHUS IPOBOTHUKOB
3.10 Pa6ota 1 momHOCTh dmekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[>xoyins — JIeHna:
3.11 2
Q=I"-R-t
312 OneiT Opcrena. MarHuTHOe IOJie NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
' MarHUTHOW UHAYKUWH
113 MarnutHOoe 10jJ€ IIOCTOSSHHOIO Mar"ura. B3auMoieicTBUE IOCTOSHHBIX

Mar"duToB




3.14

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

3.15 OnbiThl Dapajes. SABneHue 35ekTpoMariuTHor uHaAykiuu. [Ipasuio Jlenna
Ilpaxmuueckue pabomul
W3mepenue  37I€KTPUYECKOrO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUYECKOTO TOKa; pabOTHI AIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IIPOBOJHMKE
316 (pe3ucTopsl, JIaMIIO4Ka), OT HANPSKEHHs Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
. COINPOTUBIIEHUS OT JUIMHBI IPOBOJHUKA, IUIOIIAIN €0 IONEPEYHOr0 CEUEHUS U
YIE€IBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuna Juist ANEKTPUUYECKOTO HAIPSHKEHUS IPU IOCIEI0BATEIbHOM
COCIMHEHUU MPOBOJAHHUKOB; MpaBHJIa ISl CHJIBI JJIEKTPUYECKOTO TOKa MpH
napajieJIbHOM COCTMHEHNUU MTPOBOJHUKOB (PE3UCTOPHI U JTAMITOYKA)
Qusuueckue s6leHUs 6 npupooe: DSIEKTPUYECKUE SBICHHS B aTMocdepe,
3.17 ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE ToJie 3eMiiu, Apeiid MOI0CoB,
POJIb MAarHUTHOTO MOJIS 711 KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUETUYMK  DJIGKTPUYECKOM  DHEpPruu, DJIEKTPOOCBETUTENbHbIE  MPHOOPHI,
3.18 HarpeBaTeIIbHbIE AIIEKTPONIPUOOPHI (mpuMepsI), NIEKTPUYECKUE
NPEOXPAaHUTENH, dSJIEKTPOMArHuT, JJIEKTPOJIBUraTeNb IIOCTOSTHHOIO TOKa,
TEHEPaTOp MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHbie BOJHBIL. [1kana 351eKTpoMarHuTHBIX BOJTH
3.20 JlyueBas monens ceera. lIpsmonnHeliHOe pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio
3.22 [Tpenomnienue cBeTa. 3aKOH MPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
324 JIunza. Xoxa nydeil B nmuH3e. POKYCHOE pacCTOSIHHE JMH3bI. OnTHYecKas cuia
' muH3bl: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTHYecKue NprUOOpHI
Ilpakxmuueckue pabomul
W3mepenune onTuyecko cuibl coOuparoiiei JUH3bI; (OKYCHOTO pPacCTOSHHS
396 cobuparonieid JMH3bI (MO CBOMCTBY paBeHCTBA pa3MEpoB IpenMeTa |

M300paKeHHs, KOrJa MpEeAMET PacIoJIOKEH B JBOWHOM (OKyCe), MOKa3aTels
MPCIOMJICHUA CTCKJIA.

HccnenoBanue cBoicTBa M300pakeHUS, TIOJYYSHHOTO C IIOMOIIBIO0 COOMpArOIIe




JIUH3bI, HW3MCHCHHA (bOKYCHOFO pPacCTosAHUA JOBYX  CIOXKCHHBIX  JIMH3,
3aBUCHMOCTHU yI'Jia IPCIIOMJICHUA CBCTOBOI'O Jiyda OT yIJia IaJICHUA Ha I'PaHULIC

«BO3AYX — CTCKIIO»

Duszuveckue s61eHUS 8 npupode: 3aTMCHU COJ'IHI_[a U .HYHLI, oBETa TCEI,

327 ONTHUYECKHE sBJICHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MEPax)
308 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHUYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
i1 PaguoaktuBHOCTh. Anbda-, 6era-, raMMma-usnyueHus. Peakiuu anbda-u Oera-
' pacmaga
4.2 Omnsite Peszepdopaa mo paccesauto anbda-yacrui. [Inanerapuas mogens atroma
4.3 CoctaB aroMHOr0 sifipa. M3orornsl
4.4 [lepuox momypacmanga aTOMHBIX SiAEp
4.5 SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 6 Npupode. €CTECTBEHHBIM pPaJIMOAKTUBHBINA (OH,
4.6 KOCMHUYECKHE JIydd, PATUOAKTUBHOC W3IIyUCHHE WPHPOJHBIX MHUHEPAJIOB,
NeiCTBUE PaIMOAKTUBHBIX U3ITy4YE€HUN Ha OPraHU3M YelOBeKa
47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HHIUBUIYAIbHBIN JTO3UMETP, Kamepa

BI/IHBCOHa, AACPpHAd SHEPreTUuKa



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbI YPOBEHB: YUeOHUK; 3-€ U3/IaHUE,
nepepadborandoe Ileppimkun .M., IBanoB A.M. AkiinonepHoe o011eCcTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8-i1 kacc: 0a30BbI YPOBEHb: YUeOHHUK; 3-€ U3/IaHUE,
nepepadoranHoe [leppimkun .M., UBanoB A.M. AkunoHepHoe 0011eCTBO
«3narensctBO «lIpocBenieHne»

» ®usuka: 9-i kacc: 6a30BbIM YPOBEHB: YUeOHUK; 3-€ U3JIaHuE,
nepepadorantoe [lepoimkun .M., I'ytauk E.M., IBanoB A.W. u np.

AKHI/IOHepHOG 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOINYECKHUE MATEPHAJIBI I YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK
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