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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢uU3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoiaBanus yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AIMIO H3YyYCHHUs
bu3MKN Ha NEATETPHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHoro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEJIO B CO3/IaHNU paboueil MpOrpaMMBbI IO YI€OHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JieKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoyiorued, acTpoHOMUEeH ©  (GU3UICCKOU
reorpaduel, BHOCHUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa,
IpeNoCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType 0OIIero
oOpa3oBaHusI COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU U
WHTEepeca K HayKe Y 00y4Jaronuxcs.

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

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIB30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTY4SHHS BHIBOIOB.

[lenn wsyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mpenmera «Duszuka» B
oOpa3zoBaTeabHBIX oOpranusamusx Poccuiickoit ®exaepanuu, pean3yrONIuX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne [1K4BH).
Henau nzyyenus Gpuankm:

IpHOOpeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yabTaTa H3ydYCHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKHM IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  TPEJACTABICHUH O  BO3MOXHBIX  cepax  Oyamymei
IpoeCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IieJiel MmporpamMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O  JUCKPETHOM CTPOCHHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buszruecKux MoOJIeTIeH, TBOPUYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHH HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOTHl ¢ MH(poOpManuen (HU3NUIECKOro COJEp KaHMs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (UBNKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpa3oBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraempiii B mporpaMMe no Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOPHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3aJaHHM, MpEeIaraéMblXx B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

@usnka — Hayka o mpupone. fABieHuss npupoapl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MepeHue Quanyueckux BelWyuH. Duznyeckue
npuoopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u JApyrhe ecTEeCTBEHHbIE HAyKHM H3Y4alOT MPUPO.Y.
EcrecTBeHHOHAyuYHBId METOJl TO3HAHMSA: HAONIOIEHHE, TOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUeCcKuX SIBICHHUI C OMOIIbI0 MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPhHl U MPOUEAYpa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpeneneHue UEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOopa.
2. M3mepeHue pacCTOSHUMN.
3. Usmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MaJbIX TEN.
5. M3mepenue temmeparypsl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpA U
JlaT4YUKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3Mmepbl. OTmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemectBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpucTaIIMYecKrx) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKCHHUS.



2. Habmonenue nuddysum.
3. HabGmonenue ~ siBmeHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBHUKCHHUSL.
SBnenne uHepuuM. 3aKOH HHEpUHUH. B3auMoAelcTBHE Tell KAaK NpPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune cCKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJIEHCTBUM TET.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEJL.
6. Cno)xeHue cujl, HalpaBJIEHHBIX 10 OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHMSI (IIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka o
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

4. OmnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. ONbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKHUAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmeparypbl. llepenaua naBieHus
TBEPABIMUA TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS >KUJIKOCTH OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEepPHOTO TaBJICHHUS.

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

Jlemoncmpayuu.
3aBUCHUMOCTH JAAaBJICHUS ra3a OT TEMIEPaTyphI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

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

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: MJABaHUE WJIM MOTPYKEHHUE Tell B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEH Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YacTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW CHUJIbI, JCHCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBEMA MOTPYKEHHOU B
KUJIKOCTh YaCTH TEJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpPEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.
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«3omnoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUWAJIbHAs JHEPTUS.
[IpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON TTOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. HByLICHI/Ie 3aKOHa COXpPaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

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

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrocoObl HM3MEHEHHUS BHYTPEHHEH DJHEpruu:
TeIuIonepesaya U COBEpLICHUE paboThI. Bunsl TEILIONEepeaun:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KomnuectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHHUSL.

[Tpunuumner pabotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHMS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHnii cMauMBaHUs M KaMWLISIPHBIX SIBICHUN.
HabGnrogeHue TemioBoro pacupeHus Teml.

N3meHenue naBieHUs Ta3a MpU U3MEHEHUHM 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TEMIIEPaTypHhl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH paboOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKCHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTHb JABJIEHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS W OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

HccnenoBanue sBIEHUSI TEIUIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MeHE C HAarpeThiM METAUTMUYECKUM LIHJTUHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onexrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJAEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€IIAMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHumn
CYIEPHO3ULIMU AEKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3IEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKa.
WCTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BelleCcTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MAapajuleNIbBHOE  COCIUHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jxoyns—JleHua.
DOneKkTpuyecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 1os1e 3€MJIM M €r0 3HAYECHUE JUISA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe T1oJie  JJIEKTpUYECKOro Toka. [IpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. Mcronp30BaHHE >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 3yeKTpoMaraiuTHON MHAYyKIMU. [IpaBuno Jlenna.
DIIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIHS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B AKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUilbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTPUYEeCKOro HalpsHKEHUs! BOJIBTMETPOM.
. Peocrar u marazuH cCONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.

W 0 N U A W

L o = =)
o U A W N L O



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

25.

MonenupoBaHiE€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIeKTPOMAarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HAIpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DIEeKTpOoreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONCHUIO DJJICKTPU3ALMU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOAHUKH U
JIARJICKTPUKHU.

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

N3mepeHune U peryJupoBaHUe HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSKEHUSI HAa PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUS TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia s CWIbl TOKa MPU MNapaJUICIbHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

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

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MArHUTOB TIPU  HX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JIE€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHuE U U3y4eHHE PabOThI DJIEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nerkeHue. HepaBHoMmepHOe npsiMmonHeNHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

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

PaBHOMepHOE ABMX’EHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

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

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MMOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPIHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HalnrogeHue MexaHM4eCcKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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9.

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

CpaBHEHHE TyT€ W TPAEKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS MTPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO IBUKCHHUS.

Habmroienue 1BUKeHUs Tea 1o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

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

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUM TEJL.

N3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYNIPYTOM B3aMMOJICHCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUr pHU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM SHEPIUU MTPU JABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

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

OmnpeneneHue yCKOpeHMs] Teja TMPH PABHOYCKOPEHHOM JBMIKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduieHTa TPEHUsT CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie  pabOTHl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebartenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MateMaTnuecKui U NpYKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUM MPH KOJIeOAaTETbHOM JIBHIKEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOICTBA MEXaHMUYECKMX BOJIH. IIpomosibHblE WM
NONEpEeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHndecKkue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3ByKa W BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnrogenue koneOGaHWil Ted MO NEWCTBHEM CHIIbI TSHDKECTH M CHJIBI
YIPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOmronenne BeIHYXICHHBIX KOJICOAHUM U pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogeHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHW MaTeMaTUYECKOTro
MasTHHKA.

2. Ompepnenenrie 4acTOThl U IEPHOJIa KOIeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccaenoBanue 3aBUCUMOCTH NIEPUOA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTU TepHoJa KoieOaHUl rpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmpITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUsI.

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

ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHble  BoiHbL.  (CBolicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 3JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsmonunHelriHoe
pactpoctpanenue ceera. 3atMeHns: Connna u Jlynsl. Otpaxenue ceera. Ilimockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssmonMHEHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTudecKuii CBETOBO/I.

Xona mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

L 0 N ok wWwN R



4. IlomydeHnue n300pakxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JIMH3HI.
Omnpenenenue (OKYCHOTO pacCTOSHUA U ONTHYECKON CHIIbI cCOOMparomen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMorioieHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnxpa. Msorombsl.  PannoakTuBHBIE
npespatienus. [lepron monypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsOBOIO M MacCOBOTO YHCE.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3bp Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3TYyYEHHUS U TOTIIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnroneHue CrulonIHbIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHME DHEPIMM YaCTHULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJTh TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
U 0000IICHWS  TPEIMETHOTO  COACp)KaHWUsI W OMbITa  JCSATEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYEHUH BCETO Kypca (PU3HMKH, a TAKXKE JJIS OJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00y4aroluxcs,
BBIOPABIIUX ITOT YYCOHBIN MPEIMET.

[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTcsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  0o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOAbI U TEXHHUKH, OBJIAJICHHE YMEHUAMU OOBICHIATH (pu3Mueckue
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHHWs, pelmarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapakTep NaHHOIO paszelia peaau3yercs
3a CuéT TOro, 4TOo OOYyYarolUeCs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPEIJIaracTCs:

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

UCIIOJIb30BaTh HAyYHbIE METOJIbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMM Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

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

B pesynbrare usyuenus UMK Ha ypOBHE OCHOBHOI'O OOIIET0 00pa3zoBaHus

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

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

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KadyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOIOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HMHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSTEeNbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00paza JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBUi OE30MacHOrO TOBEACHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM O00OPYJIOBAaHUEM B
JOMAIIIHUX YCIOBUSX;

- cpOopMUPOBAHHOCTh HaBBbIKa pediexkcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TAaKOI'o e Mpasa y APYyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

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



COLIMAJIBHOM HAIPaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUIM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPOQECCHid, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALMA Ha NPUMEHEHUE (PU3NYECKUX 3HAHWUW I pELICHUs 3a7ad B
00JIaCTH OKpY’)KAIOIIEH Cpenbl, IJIAaHUPOBAHMS IOCTYIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOLIEH CPEIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakKTepa HKOJIOTUYECKUX MpoOJeM M MyTed X

pelieHus;

e 8) amanTanmuM K HU3MEHSIIONIMMCS YCJOBHUSIM COLUMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU HCCICIOBAHUM U
IPOCKTOB (DU3UYCCKOM HAIPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
JIPYTHX;

e - TIOBBIICHHUE VYPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUYECKYIO
eI TEIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE JIC(PUITUTOB COOCTBEHHBIX 3HAHHN M KOMIICTEHTHOCTEH B 00J1acTH
busuKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesympraTe OCBOSHHS TporpamMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE I03HABATEIbHbIC YHUBEPCATbHBIC YUCOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTEpHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(sBNIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKALMU, OCHOBAHUSA AJIS
000O0IICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAaHHBIX U HAOJIOICHUSIX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CMOCOO pelieHus y4deOHOM (du3uYecKon
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABIEHHOMY ILJIaHY OIIBIT, HECJIOKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJBI MO Pe3yJibTaTaM
POBEIEHHOTO HAOIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JaNbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nnopmanueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHGPOPMALMM WM JIAHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a1a9H;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpEACTABICHUS
uHQOpMalMu W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIONKHBIMU
CXeMaMH, AuarpaMMaMi, HTHOU rpadruKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 33JaBaTh BOIIPOCHI MO CYIIECTBY OOCYX/1aeMOW TeMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pELICHHE 33JaYd U MOAAEp KaHHe
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKMBaTh pa3IMune U CXOACTBO MO3UIIHI;



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

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyadbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (H3NYECKOM
po0JIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpACIpPEeNeNATh POJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHrasi KAUECTBEHHOTO pe3yJbTara 1o
CBOEMY HAIMpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C JAPYyTUMH
YJIECHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalUsIX, TPEOYIOIIUX
JUISL pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, TPUHSATHE DPELIEHUS B TpYMNIE, NPUHATHE pEIleHUMN
rpyIIon);

CaMOCTOATENBHO COCTABJIAThH aJITOPUTM pelIeHHs (PU3UUECKON 3a1auu UK
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUM;
JenaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
JeSITENIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(bu3MUecCKOro UCCIEJOBAHMS WM [POEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCS CUTYallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUThb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY IPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MpPU PEIICHUH (PU3UUECKHX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBiaeHus (auddysus, TEIIOBOE BUXKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aHMOJICCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEJI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeaaya [OaBJiCHUS TBEPABIMU TENaMU, XKUIKOCTAMU U
razamud, atrMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, IMPEBpaIICHUS
MEXaHMYECKON SHEpPruu) Mo ONMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacmo3HaBaTh MPOSBICHHE HW3YYCHHBIX (PU3NYECKUX SBJICHUN B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MpPUMEPBI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTAMHM B >KMBONM M HEXKUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BEIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpeHUs, JAaBlieHHWe (TBEPAOTrO Teja, >KUAKOCTH, Tasa),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU OMKHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIHOJIB3yeMBIX  BEJIMYMH, WX
0003HAUYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJB3Ys MpaBUJia CJIOKEHUS CUII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATh €T0 MATEMATUUYECKOE BBIPAKEHUE;

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

pemiate pacu€THble 3amadyd B |—-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIu3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ui PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEIUYNHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pPEHIUTh NpPH MOMOLIA
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITBI [0 HAOMIOJNECHUIO (PU3WYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIE
IPEO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO0 000pYA0BaHHUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacCChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3AMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU JIBJKEHMS Tela, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOO0TKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUTaBaHMSI TEJ, YCJIOBHMI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpAaThb YCTAaHOBKY U
BBIMIOJHATh M3MEPEHUs, Clenysl MPeaJoKEHHOMY IIaHy, (UKCHUPOBATH
pe3ysbTaThl MOJIYYEHHOH 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX TaOnuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWIA, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUJAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHUN CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOMW BEJIMYMHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHMYECKUX YCTPOWCTB C OMOpOM Ha WX OmHucaHus (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKHUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISTh OTOOpP HWCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PpA3IUYHBIX HCTOYHUKOB BBIJCIATD
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro  coAepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcbl ceti VIHTepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUs, B TOM
qyclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3ysbTaTaX MpPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALlUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
O0513aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH W HEHACBHIINIEHHBI Tap, BIAXHOCThb
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEPrusi, TEIUJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, FIECKTPUUIECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacIIMpPEHUE M CKaTHe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUTABJICHUE, KpHUCTa/UIM3anusa (OTBEpIEBaHHUE), KHIICHUE,
Teronepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYCHHUE),
AIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JECHCTBUE
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WYECKUX SIBJICHUU B
OKpY)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBJICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPUPOJE,
KpUCTAJUTBI B mpupojae, uizinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsI, CHETa, AJEKTPUUECKUE
sABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuin, Jpedd MoJrOCOB, PO MAarHUTHOTO TMOJSA JJIS KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBICNSTH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUYECKUX
SIBIICHUI;

OMUCHIBATh U3yUYECHHBIE CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbu3ndecKue BeTUUHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUIOTa
TUIaBJICHUS, yJeNdbHAs TEIUIoTa NapooOpa3oBaHUs, yAelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsl,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeEllecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YEeMbIX BETUYHH, 0003HAYEHUS U €AMHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaUKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUUMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKCHHUSI MOJIEKYJIIPHO-KHHETHUECKOW TEOpUU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMHU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMma JiJ1s yyacTKa LEeNu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DSHEpPruM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHAa M 3alUCBIBaThb €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISBISATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Omnopol Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3amadyd B 2—3 JEWUCTBUS, HCTOJIB3YySd 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS1  peIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisl €€ pelieHus, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUYNHBI C U3BECTHBIMU JJTAHHBIMMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEIIUTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSIKA
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

NPOBOJUTH OMBITHI 1O HAONIONEHUIO (PU3MYECKUX SIBJICHUW WM
(bu3znyecKux CBOWCTB Tel (KaMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs] BOJABI OT TEMIEPATypbl KUIKOCTH U
IJIOIAaAA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyalM3allMsl MAarHUTHBIX HOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MAarHuTHOTO MOJII Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYyIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEeMIepaTrypbl, OTHOCUTEIHLHOMN
BJIQXXHOCTH BO3/yXa, CHJIbI TOKa, HANpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3HUECKUX BEJIUYUH, CPaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOWU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCIOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLAAW IOIEPEYHOrO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEAOBATENBHOIO MW IMAPAJUIEIBHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JieaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOANTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpPaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI JEHCTBUA H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHHUSI IOMOB, TMTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJITMETP, CUETYMK JIIEKTPHUUECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npuOOpPHI, HArpEeBATENIbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PUBMYECKHUX SIBJICHUNW U HEOOXOIHUMBbIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOoOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABJIATb CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznnyasi ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIETIeH;



NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HH NI oOecriedeHnsi 6€30MacHOCTH MPU oOpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHMS 370pOBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 IOBEJCHUS B OKPYKAIOLIEN CPELE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HUUECKOTO COJICpKaHUS B
NuTepHeTe, HAa OCHOBE HMEIOIIUXCS 3HAHUM U MNYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MH(POPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJHEHUH y4E€OHBIX 33JaHUIl HAYYHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrOo  COACp)KAaHMS, CIPABOYHBIC MaTepHUallbl,
pecypchl cetTy MIHTepHeT, BllaieTh NpUéMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIep>KaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABIATh PE3YyIbTAThI
MPOCKTHOW WJIM UCCIEAOBATEILCKON NIEATEIIBHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

IpU BBINOJHEHUH YUYEOHBIX TPOCKTOB M MCCICAOBAHUM (HU3UUYECKUX
MPOLIECCOB paclpelesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUM C
MOCTaBJICHHBIMH 33J]Ja4aMH, CJIEIUTh 3a BHIIIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYMIIbI, BEICTPAMBATh KOMMYHUKATUBHOE B3aHMOJIEHCTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JIBMXKCHUS, aedopmalius
(ympyrasi, mjgacTaudeckas), TpEHUEe, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHHMYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK H YJIbTPa3BYK, 3JICKTPOMATHUTHBIEC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TMOTJIOIIEeHU, allb(pa, OeTa- U ramMmMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETUKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHHE, CBOOOIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeNIbHOE IBUKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3HYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE TIaHeT COJIHEUHOU CUCTEMBI, PEAKTUBHOE
JBI)KCHUE JKUBBIX OPraHUW3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYecKoe IEHCTBUE BUAMMOTIO,
yIbTPaUOIECTOBOTO M PEHTTCHOBCKOIO H3IYYEHHUM, €CTECTBEHHBIN
PaMOAaKTUBHBIN (POH, KOCMUYECKHE JYy4Yd, PAJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIYyYCHUN Ha
OpraHM3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHS, CUJIa YIPYTrOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAs JHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAJIbHAS SHEPIHUsl CXKATOU
NPYKUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKash SHEeprus,
NEepHOJl U YacToTa KoJieOaHWM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
MPAaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIWYHWH,
0003HAaUEHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTHMH BEJIMYMHAMH,
CTPOUTH TpaUKu U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMUNH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHLUN CYNEPHO3ULUA CUJI, HOPUHIUI OTHOCHUTENbHOCTH ['anwuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil NMPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBa (U3MUYECKUX SIBICHHIA,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoIMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATh KPaTKoOe
YCIIOBHUE, BBISBISATH HEIOCTAIOIMINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMEBIE JIJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
Gu3MYECKUX METO/MOB, HCIONB3ys OMHCAHWE HWCCIICIOBAHUS, BBIICIATDH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEOBAHUS, JelaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
bu3nUecKux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPruH, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpPYyKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBONCTB M300pa)KEHUS B
IUTOCKOM 3epKalie W CBOWCTB HW300pa)KeHHs TMpeaMeTa B coOMparomiei
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HW30bITOYHOro Habopa
o0OpyOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBAThH BHIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTEILHOTO IPUOOpPa);

IPOBOANUTh MHCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TNPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, IMEepHoja
KOJIe0aHUN MaTeMaTH4YEeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpPak€HUs CBETa OT yrja MaJeHUs W yIya MPEeJoMIIEHUs OT yIia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI U TpaduKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojaeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHMYECcKass Cuja CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIETys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN;

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHusi (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHMs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CTHIEKTPOCKOTN, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX TPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
IpU pPEUICHUH Y4eOHO-TMPAKTHYECKUX 3a/]ad, ONTHYECKHUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COONIIOAECHUSA
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH Cpee;

OCYIIECTBJIATh TMOUCK WHPOpManmu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYs TOUCKOBBIN 3aMpoc, HAXOAUTh



NyTH OMpEeNICeHUsI JOCTOBEPHOCTH TMOJYY€HHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJIHUTEJIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIIOJIHEHUH y4E€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEepaTypy (pU3MYECKOro coAepikKaHMs, CIPAaBOYHBIE MaTEepHUabI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
MHPOpMallMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTrO COAEp KaHUs,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIEN0BATENbCKON
NEATEeIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  WU3YYEHHBIU
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaundyecTBO 4YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY:KAKOIIEro MUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa O VIS 2
H3Hia - Hayka o HpHpoa https://m.edsoo.ru/7f416194
b K
1.2 dusnueckue BEIIMIUHEI 2 1 nomorexa O
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CTtpoenue BeliecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBM>XeHME U B3aUMOJICHICTBUE YaCTHI] ’ | bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nomorexa O
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 MexaHnuecKoe JBIKECHUE 3
A https:/m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

. .B 14 2
33 (ua. Buast i https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 II 1
> DOCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
5.3 MexaHnueckasi JHepIrust 4 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoandyecTBO 4yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB U TeEM nudpoBbIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TerioBhIe iBJEHUA
bubmuorexa [JOK
1.1 C 7| 7
TPOCHHE 11 CBONCTBA Betiectsa https://m.edsoo.ru/7f4181ce
1.2 TerutoBbie pouEecChl 21 1 5 bubnmnorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 % i 20 1 7
OCTOSHHBIH JICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarxurtHrle ABIICHUS 6 1 1.5 bubmmnorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
JICKTPOMATHHTHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4ecKoe IBUKEHUE U CIIOCOOBI €TI0 10 | bu6mmoreka [IOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHDI
bu6mmoreka [JOK
2.1 MexaHndeckue KojaeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI pacIPOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 A3OACHHE HENOTO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 (CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
b K
5.3 SlnepHblie peakiuu 7 1 nommorexa O
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmoreka [IOK
’ Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuuectBo
Nen/m  Tema ypoka acos
Bcero
1 ®dusnka — Hayka o Inpupoe. SBieHus npupoasl 1
2 ®u3nyecKue sBICHUs 1
3 du3nyecKue BEIMYMHBI U UX U3MEPEHHE 1
4 Ypok-uccnenosanue "M3mepeHue reMeparypsl Ipyd MOMOIIU 1
KUJKOCTHOTO TEPMOMETpA U JaTYUKa TeMIIeparypbl”
5 Mertoapl HaygyHOTO TTo3HaHUs. Onucanne GU3NIECKUX SIBICHUN C 1
IIOMOUIBIO MOJIENEN
VYpok-uccnenosanue "[IpoBepka rumnoressl: JadbHOCTh MOJETA 1
6 [IapHKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIe
BbICOTA ITycKa"
7 CrpoeHnne BemectBa. ONBITHI, JOKa3bIBAIOLINE JUCKPETHOE 1
CTPOECHHE BEILECTBA
8 JIBr>xeHMe 4acTHIl BEIESCTBA 1
9 VYpoxk-uccienoanue «OnbITh O HAOIIOAEHUIO TEIIJIOBOTO 1
pacIIipeHus ra30B»
10 ArperaTHble COCTOSIHHSI BEIIECTBA 1
1 OcoOeHHOCTH arperaTHbIX COCTOSIHUM Boabl. O0001IEeHHE TTO 1
pazneny «llepBoHauanbHbIE CBEAEHUS O CTPOCHUHU BELIECTBAY
12 Mexannueckoe ABMkeHue. PABHOMEpHOE 1 HEpaBHOMEPHOE 1
JBUKECHHE
13 Ckopoctb. EnnHuiiel ckopoctu 1
14 Pacuer nyt ¥ BpeMEHU IBUKCHUS 1
15 HNueprusa. Macca — Mepa HHEPTHOCTH TEN 1
16 [TnoTHOCTH BemiecTBa. Pacyer macchl 1 00beMa Tena 1o ero 1
IJIOTHOCTHU
17 JlabGopaTopHas pabota «OrnpeaeneHne MmIOTHOCTA TBEPOTO TEJIay 1
18 Pemenwne 3ana4 no teme "IlnotHocTts BenmecTna” 1




Cula Kak XapakTepUCTHKA B3auMoiecTBus Ten. Cumia ynpyrocTH.

19
3akoH ['yka

20 Jlaboparopuas pabota «/3y4eHrne 3aBUCUMOCTH PaCTSHKCHHUS
(medopmanum) Ipy>KUHBI OT TIPHIIOKEHHOW CHITBDY

21 [[AABnenue Tsarorenus. Cuna TsHKECTH

2 CBs3b MEXKY CUJION TSKECTH M Maccol Tena. Bec Tena. Pemenue
3aaau o teme "Cuiia Tsxectu"

3 Cuna TspKecTH Ha Ipyrux Iutanerax. Guznyeckue XapakTepUCTUKU
IJIaHeT

24 N3mepenue cuit. JlunamomeTp

25 Bec Tena. HeBecomocTh

26 CrnosxeHue IByX CUJI, HAlIPaBJICHHBIX MO OAHON IPSIMOM.
PaBHopeiicTBYIOIAs CHIT

27 Pemenue 3amau no reme "PaBHonelicTByromast cui”

28 Cuna tpeHus u e€ Bujbl. TpeHue B IpupoJe U TEXHUKE
Jlaboparopnas pabota «3ydyeHne 3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIb)KEHUS OT CHJIBI IaBIICHUS M XapaKTepa COMPUKACAIOITNXCS
IIOBEPXHOCTEW»

30 Pemenue 3amau Ha onpeseneHne paBHOICHCTBYIOMIECH CHITBI

31 Pemenwue 3anay no temam: «Bec Tenay, «'paduueckoe
n3o0paxkeHue cumy, «Cuibly, «PaBHOEHCTBYIOMIAS CUID»)
KonTponbHas padota no temam: «MexaHUYeCKOe JBUKEHHEY,

32 «Macca, IIOTHOCTBY, «Bec Tenay, «I'paduueckoe nzodpaxenue
cry, «Cumbi»y

33 JaBnenne. CriocoObl yMEHbIIEHUS M YBEIMUEHUS AaBIICHUS

34 JlaBrreHue ra3a. 3aBHCUMOCTbD JIaBJICHHUS raza OT 00bEMa,
TEMIIEPATYPhI

35 [Tepenava naBneHus TBEPABIMHU TEIAMH, KUIKOCTSIMH U TA3aMH.
3akoHn [lackans

36 JlaBiieHre B )KHJIKOCTH U ra3e, BBI3BAHHOE JICHCTBHEM CHJIBI
TSKECTH

37 Pemenne 3agau mo teme «JlaBieHue B )KUAKOCTH U Taze. 3aKOH
[Tackas»

38 Coobmarormumecs: cocy/bl




39

I'mppaBnuueckuit mpecc

40 Manomertpsl. [1opiiHeBON KUIKOCTHBIM HACOC

41 AtMocdepa 3emit ¥ IPUIMHBI €€ CYIIECTBOBAHUS

42 Bec Bo3ayxa. ATmMocdepHoe naBieHne

43 N3mepenue armocdeproro gasinenus. OneiT Toppruenin

m 3aBUCUMOCTH aTMOC(EPHOTO AaBICHUS OT BBICOTHI HAJl YPOBHEM
Mops

45 Bapomerp-anepona. ATMocdepHoe AaBIeHHE Ha Pa3THIHBIX
BBICOTaX

46 Pemenue 3amayd mo reme " AtmocdepHoe naBieHue"

47 JleiicTBHE KUAKOCTU U Ta3a Ha OTPYKEHHOE B HUX TEJO.
Apxumenosa cuia

48 Jlaboparopnas pabota «OnpeneneHre BEITATKUBAIOIICH CUITBI,
JeHCTBYIOIIEH Ha TEO, MOTPY>KEHHOE B )KUJIKOCTh

49 JlaGopatopnas pabora o Teme «lcciegoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00bEMA MOTPY>KEHHOM B KUAKOCTb YaCTU TEJIa»

50 [InaBanue Ten

51 Jlaboparopnas padota "KoHcTpyrpoBaHue apeomeTpa Ui
KOHCTPYHPOBAHUE JIOJKHU U OIpeieeHne e€ rpy30MnoabEMHOCTH"

50 Pemenue 3anau no temam: «IlnaBanue cynos. BozgyxonnaBanuey,
«JlaBrieHre TBEPJIBIX TeJ, KHUJIKOCTEH U ra30B»

53 KonTponbHas padora no Teme «JlaBneHue TBepbIX Tell,
AKHUJKOCTEH U ra30B»

54 Mexanuueckas pabota

55 MoirHocTb. EAUHUIIBEI MOIITHOCTH

56 Ypok-uccnenosanue "Pac4ér MOIIHOCTH, pa3BUBAEMOM NTpU
noabEMeE 1o JectHuue"

57 [Ipoctele Mexanu3msl. Peruar. PaBHOBecHE CHIT Ha pblyare

58 Prryaru B Texnuke, ObITy U nipupoje. JlaboparopHas padota
«HccnenoBanue yciaoBUM paBHOBECHSI ppluara

59 Pemenue 3ana4 no teme «Y ci0BUSI paBHOBECHUS pblyara

60 Koaddumnment nonesnoro nericteust Mmexanusma. JlabopatopHas

pabora «3mepenne KI1/1 HakTOHHON MTITIOCKOCTH




61 Pemenue 3amad o reme "Pabdora, montaocts, KIT/T"

62 Mexanunyeckas sHeprusi. Kunernueckasi 1 noTeHIMaIbHAs SHEPT U 1

63 3aKOH COXpaHECHHSI MEXaHUYECKON SHEPrUu 1
VYPOoK-3KCIIEpUMEHT O TeMe "DKCIEePUMEHTAIBHOE OIPEACIICHHUE 1

64 M3MEHEHUs] KUHETUYECKOM U IIOTEHIIMAIIBHON YHEPTUU IIPU
CKaThIBaHUM TeJa 10 HAKIIOHHOW MJIOCKOCTH"

65 KontponbHas padota nmo teme «Pabota 1 MOIITHOCTh. DHEPTUS» 1

66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o reme "MexaHuueckoe 1
nBrokeHne"

67 PesepBHrlii ypok. Pabora ¢ Tekctamu 1o teme "JlapneHue TBEPIABIX 1
TeJ, JKUAKOCTEH 1 ra3oB"

68 PesepHblil ypok. Pabora ¢ Tekctamu o teme "Pabora. MOMmHOCTS. 1
Ouneprusa"
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8 KVIACC

KoaunuectBo
Nem/m  Tema ypoka 1acos
Bcero
| OcCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX 1
OTBITHBIE TIOITBEPKIACHUS
2 Macca u pa3Mep aTOMOB ¥ MOJICKYJT 1
3 Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSTHHIMA 1
BElIECTBa
OObscHeHre CBOMCTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO 1
4 COCTOSIHMI1 BEIlIeCTBA HA OCHOBE MOJIOKEHHUIN MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucranmmaeckue u amophHbIC Tena 1
6 CMaumnBaHue U KanWUISIPHOCTh. [l0BEpXHOCTHOE HATSIKEHUE 1
7 TemnoBoe paclIupeHne U CKATHE 1
g Temnepatypa. CBsi3b TEMIIEpaTyphbl CO CKOPOCTHIO TETJIOBOTO 1
JBKEHUS YaCTHI]
9 Buytpennss sneprusi. CriocoObl U3MEHEHUsl BHYTPEHHEH dHeprun 1
10 Bunael rerionepenaun 1
1 VYpok-koupepennus "IIpakTruueckoe UCMONIb30BaHNE TEIIJIOBBIX 1
CBOMCTB BEILIECTB M MAaTEPUAJIOB B LEJISIX dHEProcOepexeHus "
OJINYECTBO TEIUIOTHI. Y IeJbHas TEMJIOEMKOCTh
12 K y !
13 VYpaBHeHue TermoBoro 6ananca. TermiooOMeH U TeTIoBoe 1
paBHOBecHE
14 Jlaboparopnas pabota "VccnenoBaHue sBICHUS TEIUIO0OOMEHA MpU 1
CMENIMBAHUU XOJIOJHOM U ropsiueit BobI"
s Pacyer konudecTBa TEMIOTHI, HEOOXOJMMOTO ISl HATPEBaHUs Tela 1
Y BBIIISIEMOT0 UM TIPU OXJIAXKICHUU
16 JlabopaTtopHas pabota "OnpeaeneHne yaeIbHON TEII0EMKOCTH 1
BenrecTna"
17 OHeprus ToIIMBa. Y IeibHasl TENI0Ta CTOPAHUS 1
IImaBieHue 1 oTBepAEBaHNUE KPUCTALIMUECKUX TE. Y IeIbHas 1
18

TCIJIOTA IJIaBJICHUA




Jlaboparopnas pabota "OnpeneneHue yaenbHONH TETIOTHI

19 "
IJIABJICHUS JIbAA

20 [TapooGpa3oBanue u koHaeHcanus. Mcrnapenue

71 Kunenue. Y nenpHas Temora napooOpa3oBaHUs ¥ KOHICHCAIIHH.
3aBHCUMOCTh TEMIIEPATYPBI KUTICHHUSI OT aTMOC(HEPHOTO JaBICHUS

2 BnaxxnocTs Bozmyxa. JlabopaTopHas padora "Onpenenenue
OTHOCHUTENIbHOM BIAXKHOCTU BO3ayXxa"

23 Pemrenue 3a1au Ha onpeeneHue BIaKHOCTHA BO3ayXa

24 [Tpunnuns! paboTel TemaoBbix aBurareneil. [laposas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUS

75 KII/ TermoBoro nurarens. TennoBble ABUTATENN U 3alIUTa
OKpY’Karollel cpeibl

26 3aKOH COXpaHEHMSI U IIPEBPALLCHUS SHEPTUN B TEIUIOBBIX
nporeccax

7 [ToaroroBka Kk KOHTPOJLHOM paboTe o Teme "TennoBbie SBICHMUS.
N3meHneHune arperaTHeIX COCTOSHUI BenecTa'

)3 KonTponbhas padora no teme "Tensnossie siBaeHus. M3meHnenue
arperaTHbIX COCTOSIHMH BemiecTa"

29 Onektpusanus Ten. [[Ba posia aneKTpUUECKUX 3apsiioB

30 VYpok-uccnenoBanue "IaeKTpU3aLus TeJI UHAYKIUEH U IPU
COTMPUKOCHOBEHHUH"

31 B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

1 DnexTpuueckoe nojie. HanpspkeHHOCTh 37€KTPUYECKOTO TOJSL.
[IpuHIMI cynepno3uum dJIEKTPUUECKUX MOJIeH

3 Hocurenu anexTpuueckux 3apsioB. JIeMEHTapHbIN 3apsi.
Crpoenue atoma

34 [IpoBOTHMKYM M AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS dJIEKTPUIECKOTO
3apsna

35 Pemenue 3an1a4 Ha IPUMEHEHHUE CBOMCTB 2JIEKTPUUECKUX 3aPsI/I0B

36 DIIEKTPUYECKUH TOK, YCIOBUS €r0 CyIeCTBOBaHUs. ICTOUHNKH
ANEKTPUYECKOTO TOKa

37 JIenCTBUA DJIEKTPUYECKOTO TOKA

18 VYpoxk-uccienoanue "JledcTBUE ANEKTPUUECKOTO OIS Ha
MPOBOJHUKHU U JUAJIEKTPUKHU"

39 DNEeKTPUYECKUM TOK B METAJlJIaX, )KUJKOCTAX U ra3ax




40

DneKkTpruyecKkas 1iernb U €€ COCTaBHbIE YaCTH

Cuia Toka. JlabopartopHas padota "VM3mepeHue u peryavpoBaHue

41 "
CHJIBI TOKA

1 Onexkrpuueckoe HanpspkeHue. BoastMerp. Jlaboparophas pabota
"N3mepeHue u peryiupoBaHue HanpspkeHus"

43 ConpoTuBiieHUE TPOBOJHUKA. Y ACIBHOE COMPOTUBIICHUE BEIIECTBA
Jlaboparopnas padoTa "3aBHCHMOCTb JIEKTPUIECKOTO

44 COIIPOTHBIIEHUS IIPOBOJIHUKA OT €T0 JUIMHBI, IJIOLAAN
IIONEPEYHOr0 CEUYEHUs U Marepuana”

45 3aBHCUMOCTh CHJIbI TOKA OT HampsbkeHus. 3akoH Oma Ji1s yyacTka
Lenu
JIaboparopHas pabdota "HccrnenoBanue 3aBUCUMOCTH CHIIBI TOKA,

46 UJYIIET0 Yepe3 pe3ucTop, OT CONPOTUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”

JIeZI0BaTENIbHOE U 11 JICJTbH TTUHEHUS IIPOBOTHUKOB

47 [TocnenoBarenpHOE M APAIIIEIBHOE COEANHE OBO 0

48 JlaboparopHas padota "IIpoBepka mpaBuia cloKeHUs HAPSKEHUH
MIPH MOCJIEI0BATEILHOM COEIMHEHUH ABYX PE3UCTOPOB"

49 JlabopaTtopHas pa6ota "l[IpoBepka mpaBuiia Jyisi CHIIBI TOKA TIPH
napajyuieIbHOM COEIMHEHUN PE3UCTOPOB"

50 Pemrenue 3a1au Ha npumeHeHue 3akoHa Oma i1 pa3auyHoro
COEIMHEHUS IPOBOJIHUKOB

51 PaboTa 1 MOIIHOCTE AneKTpUUecKoro Toka. 3akoH [xoymns-JIenma

50 JlaGopatopHnas pabora "OnpezaeneHue paboThl U MOIIIHOCTH
3IEKTPUYECKOTO TOKa"

53 DneKTpuyecKre Henu U MOTPEeOUTENH IEKTPUUECKON IHEPTHH B
obITy. KopoTkoe 3aMbikaHue
[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo Teme "DNEeKTpUIecKue

54 3apsbl. 3apsKEHHBIE TeJla U UX B3auMOoAeCTBHS. [10CTOSHHBINM
AJIEKTPUYECKUMN TOK"
KonTtponbHas pabora 1o Teme "DIEKTpUYECKHE 3apsiibl.

55 3apspKeHHbIE Tela U UX B3auMoaercTBus. [1ocTosTHHBIM
BJIEKTPUYECKUAMN TOK"

56 [TocTossHHBIE MAarHUTHI, UX B3aUMOAECHCTBUE

2
57 VYpok-uccnenosanue "M3ydyeHne nouaeil NOCTOSIHHBIX MarHUTOB"
53 MarnuTtHoe none. MarautHoe nosie 3eMJIM U €ro 3Ha4eHue AJis

’KA3HU Ha 3eMie




OmnsIT OpcTena. MarHuTHOE 10JI€ 3IEKTPUUECKOT0 TOKA

59
MarauTtHoe 1nose KaTylmku ¢ TOKOM

60 [TpuMmeHeHHE IEKTPOMArHUTOB B TeXHUKE. JlaboparopHas paboTa 1
"N3yueHue neicTBUSI MATHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM"
DneKTpoABUTaTeh MOCTOSIHHOTO ToKa. Vcronb3oBanue 1

61 ANEKTPOABUraTENCH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.
Jlaboparopuas padota "KoHcTpyrpoBaHUe 1 U3y4eHHE pabOThI
3ieKTpoaBUrarens"

2 OnbiTel Papajes. 3aKOH JIEKTPOMarHuTHOM MHAYKIUU. [IpaBuiio 1
Jlenna

63 Onexrporerepatop. CriocoObl MOTYICHUS JIEKTPHISCKONR SHEPTHH. 1
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH

64 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo Teme "INEKTPUIECKUue 1 1
MarHuTHBIC sIBJICHUS"

65 KonTponbHas pabota no Teme "DIeKTpUUECKUE U MATHUTHBIE 1
sIBJICHUS "

66 PesepsHblii ypok. Pabora ¢ Tekctamu 1o reme "Temossie 1
SIBJICHUS "

67 PesepBHylit ypok. Pabora ¢ Tekctamu o teme "IlocTostHHBIN 1
AIEKTPUIESCKUN TOK"

68 PezepHblit ypok. Pabota ¢ Tekctamu 1o Teme "MarautHele 1
SIBJICHUS "
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9 KVIACC

KoaunuectBo
Ne
Tema ypoka acos
n/n
Bcero
1 Mexanunyeckoe nBuKeHrne. MarepualibHas TOYKa 1
2 Cuctema orcueta. OTHOCUTEILHOCTh MEXaHUYECKOTO JABUKCHUS 1
3 PaBHOMEpHOE NPAMOJIIMHEITHOE ABUKEHUE 1
4 HepaBHomepHOe npsiMonHeniHoe aBrxeHue. CpenHss u 1
MI'HOBEHHAsi CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKEHHE. Y CKOpEHUE 1
6 CKOpOCTh MPSAMOJIMHENHOTO pABHOYCKOPEHHOT'O IBH>KCHHUSI. 1
I'paduk ckopoctu
7 JlabopaTtopHas pabota "OnpeneneHue yCKOpeHHs Tesa Mpu 1
PaBHOYCKOPEHHOM JIBH>KEHUU 110 HAKJIOHHOM mockocTu"
8 CoboaHoe nagenue ten. OnbiTel ['anunes 1
9 PaBHOMEpHOE ABMXKEHUE IO OKpYKHOCTH. [lepnon n yactora 1
oOpaiteHus. JInHelHas U yriioBasi CKOPOCTH
10 LleHTpOCTpEMUTEIIEHOE YCKOPEHUE 1
11 [IepBsbiit 3ak0H HproToHa. BekTop cuibl 1
12 Bropoii 3akon HetoToHa. PaBHOIEHICTBYIOIIAS Crla 1
13 Tpernii 3akoH HerotoHa. Cynepno3nnus CHi 1
14 Pemenue 3anau Ha npumMeHeHNe 3akoHOB HproTOHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3agau no teme «Cuiia ynpyroctu» 1
17 JlaGopaTtopHnast pabota «OrnpeaeseHne )KeCTKOCTH MPY>KUHBD» 1
18 Cwiia Tpenus 1
19 Pemenue 3anau no teme «Cuina TpeHus» 1
20 JlaGopaTtopHas padota "Onpeaenenne ko3P duiineHTa TpeHus 1

CKOJIb)KeHU"




Pemenue 3anau no teme "3akons! HetoToHa. Cuita ynpyrocru.

21
Cuna tpeHus"

2 Cuna TsKEeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE
CBOOOTHOTO Ta/ICHUS

3 Ypok-koHpepenius "J[BIKeHHE TeJl BOKPYT I'PaBUTAIMOHHOTO
nentpa (CosHeunas cucrema). I'amaktuku"

4 Pemenue 3agau no reme "Cuiia TSXKECTH U 3aKOH BCEMUPHOTO
TArOTeHUs"

25 [lepBas kocMHuuecKkas CKOpocTh. HeBecoMOCTh U Meperpy3ku

26 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPIOE TENO.
PaBHOBeCHE TBEPIOTO TEIIA € 3aKPEIIEHHON OCBHIO BpaIllCHUS

27 MowmeHT cunbl. LleHTp TsxecTn

28 Pemenue 3agau no reme "MomeHT cuibl. L{entp Tsoxectu"

79 [ToaroroBka k KOHTpPOJIBEHOM paboTe o Teme "MexaHnueckoe
nBmkenne. Bzaumonetictsue ten'”

30 KonTtponpHast pabora o Teme "MexaHu4eckoe JBHKECHUE.
B3aumopeiictBue ten"

31 Nmnynec Tena. IMmynbe cuibl. 3aKOH COXpaHEHUS UMITYIIbCA.
Yupyroe u Heynpyroe B3auMOJECTBHE

n n

32 Pemenue 3aay no Teme "3aKOH COXpaHEHHs] UMITYJIbCa

33 VYpok-koHpepenius "PeakTuBHOE ABMKEHUE B IPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOIIIHOCTb

35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUITBI TPEHUS

36 JlaGopaTtopHas pabota «Onpeaenenne padoThl CHIIBI TPEHHS TIPU
PaBHOMEPHOM JBUKEHHUH TeJa [0 TOPU30HTAIBHON TTOBEPXHOCTH

37 Cas3b dHepruu u paboTsl. [loTeHInanbpHast SHEPrus

38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOM SHEPTUU

39 3aKOH COXpaHEHUs YHEPTUH B MEXAHUKE

40 JlaGopaTtopHast pabota «/3yueHue 3aKkoHa COXpaHEHUS YIHEPTUN»

41 KonebatenbHoe IBMIKEHHE U €T0 XapaKTEPUCTHKH

42 3aryxatomue Konedanus. BeiHyxenusie konebanus. Pesonanc




43

MaremMaTnuecKkuil U NPy KUHHBIM MasITHUKH

ypOK—I/ICCJ'ICI[OBaHI/IC «3aBUCUMOCTD nepuoaa KoJie0aHuil OT

4 YKECTKOCTHU MPYKUHBI U MAcChl Ipy3a»

45 [IpeBpaienue sHepTUn IPU MEXAHHIECKUX KOJICOAHMSIX

46 JlaboparopHas pabota «OnpeeneHrue 4acToThl U Mepruoaa
KoJIe0aHUM MPY>KUHHOTO MAasITHUKA

A7 JlabGopaTtopHnast pabota «I[IpoBepka HE3aBUCUMOCTH MepUOa
KoJIeOaHUH TPy3a, MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»

43 Mexanudeckre BOiaHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
[TpononpHBIE U TIOTIEPEUHBIE BOTHBI

49 Ypok-kordpepernus "MexaHu4ecKrue BOJTHBI B TBEPIOM TeJIE.
Ceiicmuueckue BOJIHbI"

50 3ByK. PacnipocTpaneHnue U oTpakeHHe 3ByKa

51 VYpok-uccnenosanue "HabitoieHrne 3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52 ['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUYECKUN PE30HAHC

53 VYpok-koHpepennus "YnpTpa3Byk U HHPPa3BYK B IPUPOJE U
TexHuKe"

54 [ToaroToBka Kk KOHTPOJIBHOM paboTe M0 TeMe "3aKOHBI COXPAaHEHHUS.
Mexanuueckue KoaebaHus 1 BOJIHBI"

55 KonrtponbHas padora no reMe "3aKoHbI COXpaHEHHUS.
Mexanuueckue KoaebaHus 1 BOJIHBI"

56 DNEeKTPOMarHuTHOE 1oJje. DIeKTPOMarHUTHbIE BOJHBI

57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH

53 VYpok-koudepenuus "llkana 371€KTPOMarHUTHBIX BOJIH.
Hcnonp30BaHne 2JIEKTPOMAarHUTHBIX BOJIH AJIsE COTOBOM CBsI3U"

59 VYpok-uccnenopanue "M3ydueHne CBOMCTB AIEKTPOMArHUTHBIX BOJIH
C TIOMOIIIbI0 MOOMIIBHOTO TenedoHa"

60 Pemenue 3a1au Ha onpeesieHne 4acTOThI U JUTMHBI
3JIEKTPOMArHUTHON BOJHBI

61 DnexkTpoMarHuTHas npupoaa ceera. CkopocTs cBeTa. BoinHOBbIE
CBOIICTBA CBETA

62 Uctounuku cBeta. [IpsMonuHeiiHOE pacipOCTpaHEHHUE CBETA.
3atmenust CosHia v JIyHbl

63 3aKoH oTpaxkeHus cBeTa. 3epkana. Pelienue 3a1a4 Ha MpUMEHEHHE

3aKOHa OTpPAKCHUSA CBCTA




64

[Ipenomnenne cBeta. 3aKOH NPEIOMIIEHHS CBETA

ITonHoe BHYTPCHHEC OTpa’KCHUEC CBCTA. Hcnons3oBanue MOJIHOTO

65
BHYTPEHHET0 OTPa)KEHHUS B ONTHUYECKUX CBETOBOAAX
JlabopaTtopHas pabota "HccnenoBanue 3aBUCUMOCTH yTiia

66 IIPEJIOMJICHUS] CBETOBOTI'O JIy4a OT YIJla IIaJIeHNs Ha TPaHUIIe
"Bo3ayx-crexino""

67 Ypok-koHpepenus "Vcnoib30BaHre TOTHOTO BHYTPEHHETO
OTPa’KEHHUS: CBETOBO/IbI, OIITUKOBOJIOKOHHAs CBSI3b"

68 JIunzel. OnTHyeckas cuiia JMH3bI

69 [ToctpoeHue n300paxeHuii B TMH3aX

70 JlaboparopHas padota "Onpenenenne GOKYCHOTO PACCTOSHUS U
ONTHUYECKOM cUiIbl coOMparomien TMH3b1"

71 Ypok-koHpepennus "OnTuiyeckre TMH30BbIe TPHUOOPHI"

72 ['ma3 kak ontuyeckas cucreMa. 3peHue

73 Ypoxk-koudepennus "ledexrsl 3penus. Kak coxpanuts 3penue"

74 Paznosxxenue 6emnoro cera B ciektp. OnbiTel HetoToHa. CrioskeHune
CIIEKTPaJIbHBIX LIBETOB. /{ucnepcus ceera
JlaGopaTtopHast paboTta "OMBITHI 110 Pa3I0KEHUIO OEJIOr0 CBETA B

75 CIIEKTP W BOCIPHUATHIO 1IBETA MPEAMETOB MPU UX HAOIIOACHUN
yepes 1IBETOBbIe (pUIbTps”

76 VYpok-npakTukyM "BolHOBBIE CBOMCTBA CBETA: AUCHEPCHUSI,
uHTepdepeHIys u auppaxuus”

77 Omnertel Pesepdopa u mianeTapHast MoJieb aToMa

78 ITocrynarter bopa. Moaens aroma bopa

79 Ucnyckanue u nornoieHue ceera aromoM. KBantel. JIuneituaresie
CIIEKTPHI

80 VYpoxk-npaktukyMm "HabnrogeHne cieKTpoB UCTycKaHus"

81 PagnoakTuBHOCTE U €€ BUIBI

82 Crpoenue atomHoro siapa. Hykinonnas mojiens

83 PannoaktuBHbIE ipeBpanieHus. M30Tomnsl

84 Pemenue 3amaud no teme: "PaguoakTuBHbBIE peBpalieHus"




85 [Tepuoxa nmonypacnana

26 VYpok-koHpepeHnius "PagnoakTHBHBIE U3TyUYCHUSI B TIPUPOJIC, 1
MEJIUIHE, TEXHUKE"

87 Snepuble peakuuu. 3aKOHBI COXPaHEHUSI 3aPsI0BOIO U MacCCOBOTO 1
yucell

88 DHeprus CBsI3U aTOMHBIX s7iep. CBsA3b MAacChl U SHEPTUU 1

89 Pemenue 3anau no teme "SAnepusie peakuun” 1

90 Peakuuu cunrtesa u nenenus saep. Mcrounuku sueprun ConHia u 1
3BE3 ]

91 Ypoxk-koudepenuus "SAnepnas snepretuxa. JleicTBus 1
PaIMOAKTUBHBIX U3ITydEHUH HA KUBBIC OPraHU3MBbI"

90 [ToaroroBka K KOHTPOJIBHOU paboTe MO TeMe "DINEKTPOMArHUTHOE 1
noJie. DJIEKTpOMarHuTHele BoJaHbl. KBaHTOBBIE siBIEHUSA"

93 KonTtposnpsHas pabota no Teme "DIeKTpOMarHuTHOE TOJIE. 1
DneKkTpoMarHuTHbIe BoJHbI. KBaHTOBEIE siBNeHUs"

94 [ToBTOpenue, 06061meHne. JlaboparopHbie pabOTHI IO KypCy 1
"B3aumopeiictBue Ten"

95 [ToBTOpenue, 0606meHne. Penenue pacyeTHbIX U KaYeCTBEHHBIX 1
3az1a4 no teme "Temnossle mpoueccs”

96 [ToBTOpenue, 06001meHne. Pemienne pacyeTHbIX U KaueCTBEHHBIX 1
3amad no teme "KIIJ[ TermoBeIx aqBurareneii"

97 [ToBTOpenue, 06o6mIeHue. Penienne pacueTHBIX U Ka4eCTBEHHBIX 1
3anad no teme "KIIJ] anexrpoycranoBok"

08 [ToBTOpenue, 06o6meHue. JlaboparopHsie paboOTHI IO KypCy 1
"CBeToBbI€ sIBJICHUS"

99 [ToBTOpenue, 0600meHue. Pabora ¢ Tekctamu 1mo Teme "3aKoHbI 1
COXpaHEHHUs B MEXaHHUKE"

100 [ToBTOpenue, o606menue. Pabota ¢ Tekcramu no Teme "Konebanus 1
1 BOJTHBI"

101 [ToBTOpenue, 0606menue. Pabota ¢ Tekcramu no Teme "CBETOBBIE 1
ABJICHUS"

102 [ToBTOpenue, 0600meHue. Pabora ¢ Tekcramu mo Teme "KBaHTOBast 1
u sinepHas ¢pusnka'

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

HCII0JIb30BATh U3YYCHHBIC ITOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (i)I/I3I/I‘IeCKOG SBJICHHUC

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXaroIleM MHUpEe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATH

CYyILECTBEHHbIE CBOICTBA (IIPU3HAKU) (GUZNUYECKUX SBJICHUN

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOMCTBA Tel U (PU3MYECKHE SBICHMUS,
UCTONb3ysd (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU TMPABUIBHO
TpakToBaThb (U3MYECKUH CMBICI HCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULBI (PU3MUECKUX BEITHMYMH, HAXOIUTHh (HOPMYIIHI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITHMYNH

L.5

XapaKTCpPU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W TIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, IMPOLECCHl U CBOWCTBA Tell, B TOM
quci€ W B KOHTEKCTE CHUTyalUld MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUMHHO-CIECICTBCHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOTMYecKux ImaroB ¢ omopod Ha 1 — 2
U3y4EHHBIX CBOMCTBA (PM3NYECKUX ABJICHUH, (PU3MUECKUX 3aKOHA UIIH

3aKOHOMEPHOCTH




1.7

1.8

1.9

pemiath pacy€THbie 3a1aud B 1 — 2 1nelCTBUSI, UCIIONB3YS 3aKOHBI U
dbopMyIibl, cBsi3bIBatONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJayd  3alUChIBaTh KPATKOE YCIIOBHE, IMOJACTABIISTH
buznyeckue BeWYUHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIC JIJISl PEUICHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTD MOJTYYCHHON (U3NYECKON BETUUUHbI

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIU
(¢u3MUYeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
poBepsieMoe  MPEANoNoXKeHue  (TUImoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJYyYEHHBIM pe3yibTaT, HaXOAUTb OLIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

MPOBOAMUTH OIBITHl MO HaOMIOAEHUI0 (U3NYECKUX SBICHUN WM
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
MPENONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUSs, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBIMIOJHATh NPSMbIE U3MEPEHUs C HCIIOJIb30BAHMEM aHAJOrOBBIX U
UGPOBBIX MPUOOPOB, 3aMKCHIBaTh MOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOW a0COIOTHOM MOTPEIIHOCTH U3MEPEHUIN

1.11

1.12

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPyro C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOIO MCCIIEOBAaHUSA, COOMpPAThH
YCTaHOBKY M BBINIOJIHATH U3MEPEHMUSI, CIENYs NPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3MUECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€TIaTh BHIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

IPOBOJUTh KOCBEHHBIE H3MEPEHHUs (PU3MUYECKMX BEIMYUH, CIEHys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

1.13

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tpu paboTe ¢

1a00paTOpHBIM 000pyIOBaHUEM

1.14

yKa3blBaTh MPUHIUMBI  JCHCTBUS NPUOOPOB M TEXHHYECKHX
YCTPOMCTB, XapakTEpHU30BaTh IPUHLUINBl JEUCTBUA H3YyYCHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCAaHUS,

UCIIONIBb3YSl 3HAHUSL O CBOMCTBAX (PU3MYECKUX  SBJICHUN W




H€06XOI[I/IMBI€ (bI/I3I/I‘IeCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

NPUBOANUTH TPHUMEPHl (HAXOAWTh HH(OpPMAIMIO O MpUMEpax)
NPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubdOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYKAIOLICH cpelie

1.16

OCYILECTBIISITh OTOOP MCTOYHHKOB MH(pOpManuu B ceTd VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUN W TYTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICIATh MH(OpMANUIO, KOTOpas SBISIETCS MPOTUBOPEUYMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

CO3/aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAIMH (PU3UUECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPU HTOM
IPaMOTHO UCIOJIb30BaTh W3Y4YEHHBbI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOXKIAThH BHICTYIIJICHUE MPE3eHTalluel

1.19

MIPU BBIMOJHEHUU YYEOHBIX TIPOEKTOB U MCCIICIOBAHUM pacipenemsiTh
00513aHHOCTH B TPYNIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33/1a4aMH,
CIIeIUTh 3a BBHITIOJHEHHWEM IIJIaHa JEWCTBHUM, aJCKBAaTHO OIICHMBATH
COOCTBEHHBI BKIIQJ B JEATENbHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBAS MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BaTh IOHATHA




1.2

1.3

pa3jinyaTrb SABJICHUA MO0 ONMHMCAHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, JEMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KalolleM MHpE, B TOM 4YucCiIe (PU3NUYECKUE SBICHHS B MPHPOJIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7]auy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCMONb3ysl (U3NYECKHE BEIMYMHBI, IPH ONMCAHUU IPABUIBHO
TpakTOBaTb  (PU3MYECKUN  CMBICA  HUCHOJb3YEMbIX  BEJIMYUH,
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO (PM3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIUYUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBa Tel, (PM3MYECKHE SIBICHUS H TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPAXKCHUC

O00BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TE€N, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallUd IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 |
— 2 JIOTMYECKHX IIaroB C TMOMOIIBIO | — 2 W3y4EeHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(dbopMmyIbl, cBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHaIM3a
YCJIOBUS 314X 3alIMCHIBATh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK
JAHHBIX JUIi pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble JUIsl €€ pelIeHUs, MPOBOAUTh Pacdy€Thl U CPAaBHHUBATH
MOJydYeHHOE 3HaueHHue (U3MYECKONW BETUYMHBI C H3BECTHBIMHU

JaHHBIMHA

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3NUECKUX METOJIOB, UCTIONB3Ys ONMCAHUE UCCIICAOBAHMS, BBIICIATh
MIPOBEPSIEMOE TPEAIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIIeHI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUN WU

(U3MYECKUX  CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC




1.10

1.11

OPEINONOKEeHUs,, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, OIMKUCBIBATH X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOAUTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOU
BEJIMYMHBI OT JAPYrOoll C HCHOJIb30BAHUEM INIPSMBIX HW3MEPEHU:
IUTAHUPOBATh HCCIIEJOBaHKUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpEeHUs,  CIeAys MPEeAJOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTU B BUE TaONIUIl U TpagHKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM MCCICAOBAHHUA

1.12

1.13

1.14

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH:
IJIAHWUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKLIIMK, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

coOnrofarh TMpaBWiIa TEXHUKM Oe3omacHOCcTH Tmpu  paboTe ¢

1a00paTOpHBIM 000pyI0BaHUEM

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUSA, HUCIOJb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SIBICHUM U HEoOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PpUCYHKaM, COCTABJIATH CXCEMbI
SJIICKTPHUICCKUX ueneﬁ C TMOCICHOBATCIIBHBIM H IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIEeTIeH

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUUN B MTOBCETHEBHOM
KU3HH 1711 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBBS U

COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPY’KAIOIICH cpesie

1.17

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3UUECKOTO COAEPIKAHUS B CETU
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUU M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEOCTOBEPHOM




1.18

WCIIOJIb30BaTh TPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAy4yHO-
MNOMYJSIPHYIO JIUTEPATypy (PU3MYECKOro COoJep)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh NOpPUEMAMU
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHusl HHGOPMAILMU U3 OJIHOM

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIE COOOIICHMS,
0000mas wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUECKOTO
COJICp)KaHUs, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISATH PE3yIbTaThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPaMOTHO HCIOJIB30BaTh H3Y4YEHHBIM NOHATHUMHBIN anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ, B JESATENbHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMOJICHICTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

1.1

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

1.2

pa3jinydaTthb SABJICHUA M0 OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)1/131/1'—1601(06 SIBJICHUC

1.3

pacro3HaBaTh MPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4Hucie (U3NYECKUe SBICHHUS B MPHUPO/IE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCMONb3ysl (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU IMPABUIBHO
TPaKTOBaThb  (PU3MUYECKUI  CMBICA  MCIOJB3YEMBIX  BEJIWYHH,

0003HaYCHHS U CAMHUIIBI (PU3UYECKUX BEITMYUH, HAXOAUTH (DOPMYJIBI,




CBSI3BIBAIOIIME JIaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh  TIpaMKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBHYECKUX BEIMYNH

L.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS WM TIPOIIECCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPAKCHUEC

OOBSCHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX WIaroB C IMOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

(1)I/ISI/I‘ICCKI/IX HBJIGHI/Iﬁ, (1)I/I3I/I‘IGCKI/IX 3daKOHa WJIM 3aKOHOMCEPHOCTH

pemiate pacuéTHble 3aJauyu (omuparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
dbusznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATh HEAOCTAIOIINE WM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE
JUISL pelieHusi, MPOBOJUTh Pacy€Thl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOIZ BCIIMYHHBI

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOMKHO PELIMTh MNpPU HMOMOIIU
(bu3MYEeCKUX METOJIOB, MCIIOJb3Ysl ONMCAHUE HCCIEAO0BAHUS, BBIACIAThH
IIPOBEPSEMOE TPEAIIOIOKEHUE, OLICHNWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

1.10

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUI0 (U3NYCCKUX SBICHHA WA
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMpAaTh YCTAHOBKY U3
M30bITOYHOTO Habopa 000pYyIOBaHWS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYIUPOBATH BBIBOIBI

IPOBOJUTH MPH HEOOXOJMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsIieMOM BeTUYHHBI ((POKyCHOE
paccTosiHue coOuparomeil JTuH3bI), 000CHOBBIBATH BBHIOOP crocoba

WU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

IMPOBOAUTL HCCJICIOBAHUC 3aBUCHUMOCTCH (1)I/ISI/I‘IGCKI/IX BCJIIMYHUH C
HCIIOJIb30BAHHUECM IIPAMBIX HSMGPGHHﬁZ IMJIaHWPOBATb HUCCIICAOBAHUC,

CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (PUKCHUpPOBaTH pe3yJbTATh




1.12

1.13

HOHy‘lGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIMYHMH B BUJIC Ta6JII/IL[I/I

l"pa(bI/IKOB, JCJIaTh BBIBOAKI 110 PE3yJIibTaTaM UCCICAOBAHUA

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATh H3MEPEHUs, ClEeNys IPEIJIOKEHHOW HHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pPe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIT

CO6J'IIOI[aTB ImpaBuja TEXHUKH 0e30macHOCTH Ipu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

1.15

1.16

1.17

1.18

pa3nnyaTth OCHOBHBIE MPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IJJAHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOTI'O sAJpa

XapaKTepu30BaTh NIPUHLMUIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA HX OINMCAHMS, HCIOIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBJICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX IPOILIECCOB IPH PEHICHUU Y4eOHO-IPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUHN B MJIOCKOM
3epkaie u coOuparoleil 11uH3e

OPUBOANUTH TpHUMEPHl (HAXOAUTh HMH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HU U1 o0ecriedeHusi O€30macHOCTH TpU  OoOpalieHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHUSI 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HUUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (QOPMYIHpYs TOWUCKOBBIA  3arpoc,
HAaXOOUTh NYTHU  ONPEHAECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(pOpMallMd Ha OCHOBE HMMEIOIIMXCS 3HAHWM M JOMOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCTOJb30BaTh NPU  BBINOJHEHHM YYEOHBIX 3aJaHMA  HAy4YHO-
NOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE

Marepuainsl, pecypcbl cerh MHTepHeTr; BiIageTb  NpUEMaAMHU




1.20

1.21

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaThb COOCTBEHHBbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO NPEACTABISATh PE3yJIbTaThl NMPOEKTHOW HIIN
UCCIICIOBATENIbCKOW ~ JAEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmapar U3y4aeMoro paszaeia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4ETOM

0COOEHHOCTEMN ayaIuTOpUN CBEPCTHUKOB

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTh TPYIIBL, BBICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  T'OTOBHOCTh

pazpemniaTb KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEeHTA
®UBUKA U EE POJIb B IIOSHAHNU OKPYKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®uszuka — Hayka O Ipupoje. SIBieHus NnpUpPOABL.
1.1 dusuyeckue SBICHUSA: MEXaHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BenMuWHBL.  V3MepeHne — QuU3MUECKUX
1.2 BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHUIL

EcrtecTBeHHOHay4yHBII METOJ| MO3HAHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKAa HAYYHOI'0 BOIIPOCA, BBIJBMIKEHUE TUIIOTE3,
1 HKCIIEPUMEHT 10 TMPOBEpPKE TUIMOTE3, OOBSICHEHHE

Ha0J1r01aeMOr0 SBJICHUS
1.4 Onucanue GpU3NUECKUX SBICHUN C TOMOIIBIO MOieNen

[TpakTiueckue paboThI:

#HHPart#H#l13MepeHne pacCTOsSHUN.

###Par###I3mepenue 00bEMa KUIKOCTH M TBEPAOTO
1.5 Tena.

###Par###OnpeneneHue pa3MepoB MalbIX TeJl.

###Par###l13mepeHne  TemnepaTypsl IpH  IIOMOIIM

KUJKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATypPhl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

###Par#H##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
2.1 pasMepsl. ONBITHI, JIOKA3bIBAOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2 #H##Par#H ]| Bukenue YACTHIL BEIIECTBA. CBs3b
2.2 CKOpPOCTH  JBH)KEHMS  4YacTULl C  TEeMIEepaTypou.

BbpoyHoBckoe nBmwxkenue, muddy3us

53 B3anmoneiicTBre YacTUI BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




###Parf#H###ArperaTHble COCTOSTHUSI BEIECTBA: CTPOSHHUE

ra3oB, JKUJIKOCTeH M TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

24 B3auMocCBsA3bp MEXAy CBOMCTBAMU BELIECTB B PA3HBIX
arperaTHpIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 OCO0EeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTuyeckue pabOTHI:
###Par###0Onenka quaMmerpa aToMa METOJIOM PSIOB (C
UCTIOJIb30BaHuEeM (GoTorpaduii).

2.6 #H##Par###ONbITEI o HaOII0IEHUIO TEIJIOBOTO

pacIIMpEHHs Ta30B.
###Par#H##OnbITEL 10 OOHAPYXKEHUIO JEHCTBUS CHIT

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUYKEHUE. PaBHOMeEpHOE u
' HEpPaBHOMEPHOE JIB)KCHHE
###Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKE€HUU. Pacdy€r myTm U BpemMeHU
JIBIDKCHUS
SlBnenue uHepuuu. 3akoH MHeEpHUH. B3aumoneiicTBue
33 TEN Kak MpUYMHA U3MEHEHUs CKOPOCTHU JBUKEHUS TEl.
Macca kak Mmepa HHEpTHOCTH TeJja
34 ###Par#t## Inotnocts BemiectBa. CBA3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BeIIecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aMO/IEHCTBUS TEIN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOIIIBIO JUHAMOMETPA
37 H#H##Par###IBnenue TaroreHuss u cuna Tspkectd. Cuna
' TSKECTH Ha JpYrux maHerax. Bec Tema. HeBecomocTh
13 Cuna tpenusi. TpeHHe CKONBXKEHUS U TPEHUE MOKOA.
' Tpenue B Ipupoe U TEXHUKE
19 H##H#Par###Cnoxenne cuil, HaMpaBiICHHBIX IO OJHOU
' npsMoid. PaBHoielCTBYIO1IAs CHUIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OJKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOmWIss u Tak gainee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIb)KEHUS Opycka WIM HIapuKa [0
HAKJIOHHOM  IulocKocTH. OnpeneneHue  IUIOTHOCTU
TBEPJIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOILIUE
3aBHCHUMOCTB pacTshKeHUs (aedopMariu) MmpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBHCUMOCTb CHJIbI TPEHHS CKOJIbKEHUSI OT Beca Tela U

XapaKTepa COIMPpUKaACAOINUXCA HOBerHOCTCﬁ

dusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHMBOU IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKEC

TexHuueckue yCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

Hasnenue TBEpAoro Tena. CrocoObl YMEHBIICHHS WU
YBEJIUYECHUS TABICHUS

I[aBJ'IeHI/Ie raza. 3aBHCUMOCTb JaBJICHHUA ra3a oT O6’BéMa,

TEMIIEpaTyphl

4.3

4.4

4.5

Ilepenaya naBieHust TBEPIBIMU TEIAMU, KUAKOCTIMHU U

razamu. 3akoH Ilackamns. ITHeBMaTHUeCKHE MAIIMHEI

3aBUCHUMOCTh  JaBJICHUS JKUJKOCTH OT  TIIyOWHBI.
IMuapocratndeckuii mapagoxc. CooOIIAOITHECS COCY/IBI.

FI/II[paBJII/I‘{eCKI/Ie MCXAaHU3MBI

AtMmocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
CyIIIECTBOBaHUSI BO3AYIIHOW 000m0ukn 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT

BBICOTHEI HaZl YPOBHEM MOPA

4.6

W3mepenune armocdepHoro npapneHus. [Ipubopsl amns

HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

4.7

JlelicTBME XUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
Teno. BelTankuBawomas (apxuMmenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue Ten. Bo3ayxomnnaBanue




4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTrpYyKEHHOH B IKMIKOCTb YacTH Tela.
OmnpeneneHre BhITAIKMBAIONICH CUJIbI, TEHCTBYIOIIEH Ha
TEeno,  MOrpyxEHHOE B  JKUIAKOCTb.  [IpoBepka
HE3aBHUCUMOCTH BBITAJIKUBAIOIIECH CHUJIbI, JECUCTBYIOLIECH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKHBAIOIICH
CWJIbI, JIEHUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKUJIKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKUIKOCTH. KonctpynpoBanue apeoMerpa HIIH
KOHCTPYMpPOBAaHHUE  JIOJAKM M  OINpeaesneHue e

TPYy30I0IbEMHOCTH

4.10

du3nyeckue SBJICHUA B npupoae: BIIMSAHHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHHUC

pBIO

4.11

TexHudeckne yCTPONCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanudeckas pabora
5.2 MexaHn4deckast MOIIIHOCTD
s3 [IpocTeie MeXaHU3MBI: pbIYAr, OJIOK, HAKJIOHHAS
' MI0CKOCTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHeHue paBuia PaBHOBECHS pbldyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHWKU.  Koaddumment
5.5 ITOJIE3HOTO NEeNCTBUSA MEXaHU3MOB. IIpoctsrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenmanpHast SHEPTUM TEJIa, TOTHATOTO HaJ 3eMIIEN
5.7 Kunernaeckas sHeprus
53 [Tonnas Mexanuveckass SHeEprusi. 3aKOH HM3MEHEHUS U
' COXpaHECHHSI MEXaHUYECKON YHEPTHH
5.9 [TpakTuyeckue paboOTHI:




###Par####O0npenenenue padOTbl CUJIBI TPEHUS IPHU
pPaBHOMEPHOM JBI)KCHHM Tella 10 TOPU3OHTAIBHOI
noBepxHoctu. MccnenoBaHue yciaoBHM  paBHOBeCHs
peruara. HMsamepenue KIIJI HakIOHHON TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUr

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue YCTpONCTBA: pblyar, TMOJBUXHBIA U
5.11 HETOABMKHBIM OJIOKM, HAKJIOHHAs TJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszjena 3JieMeHTa
TEIUIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOXKEHMSI  MOJIEKYJISIPHO-KUHETHUECKON
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3sMmepbl
' MosieKyld.  OmbIThl, HOJATBEP)KIAIOLIME  OCHOBHBIE
MOJIOXKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO W ra3oo0pa3HOro
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHrEe CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TEI
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON
TEOpUU
6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciiupeHue u cxxaTue
66 Temnepatypa. CBs3b TeMIepaTypbl €O CKOPOCTBIO
' TEIUIOBOTO IBUKEHUS YaCTHULL
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEpIuu: Terionepeada U CopepiieHue padoThbl
6.8 Bunsl Tenonepenaun: TEmIONPOBOIHOCTb, KOHBEKIIUS,




U3Iy4eHUE

KommuectBo  Temmorel. VYaeiabHasd — TEIUIOEMKOCTD

6.9
BELIECTBA
TemnmooOMeH u TemIoBO€ paBHOBECHE. Y paBHEHUE
6.10
TETIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNUE KPUCTANTNYECKUX BEILIECTB.
. VY enpHas TEmaoTa NiaBJICHUs
[Tapoobpa3zoBanue u  koHaeHcanus. Mcmapenue.
610 Kunenue. VYpaenbHas  Ttemiota mapooOpa3oBaHUSI.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[Mpuanmmel  paboThl  TerioBbix — asurarenei  KITJ]
6.15 TEIJIOBOrO JABUTaTelis. TeryioBble ABUTATEeNd U 3alluTa
OKPY>KaroIlEel Cpe/ibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
H#H##Par##H#OnbIThl 10 OOHAPYXKEHUIO JIeHCTBHS CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUSL.
##H##Par#H##OnbITEL IO  BBIPALIMBAHUIO  KPHUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
###Par#H##OnpITEl 10 HAONIOACHHWIO  TEMJIOBOTO
617 pacivpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX Tel.

###Part##OnpeneneHue NaBlIieHUs] BO3ayXa B OayuioHe
HIpuIia.

#H##Parf##0OnbITbl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
TABJICHUS BO3[yXa OT €ro oO0béMa W HArpEeBaHUS WU
OXJIaKICHHUSI.

###Par###] [poBepka rUnoTe3bl TMHEUHOW 3aBUCUMOCTH

JUIMHBI CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON




6.18

TpyOKe OT TeMIEpaTyphl.

###PartH##Habmonenue W3MEHEHUS BHYTPEHHEHN
SHEPTHM Tejla B pe3yJbTare TeIuionepeaadn U padoThI
BHCIIHUX CHUIL.

###Par##llccnenoBanre SBICHUS TEIUIOOOMEHA TIPH
CMEIIMBAHUU XOJIOJHOU U TOpsUEH BOJBI.
###Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

###Par###OnpeneneHue yeJIbHOU TEMIIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mpoliiecca UCIapeHus.
##H#Par#H##Onpenenenue  OTHOCUTENIBHON  BIaKHOCTH
BO3/TyXa.

#H##HParf##OnpeneneHue yAaelbHOW TEIUIOTHI IJIABICHUS

JIpaa.

Ouznyeckue SABICHHUS B MPHUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpHUCTaJUTBI B TIpupoae, u3nydeHne CoiHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTAaTCJIb BHYTPCHHCTO CrOPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH KyioHa

7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TEJ OT
BEJIMYMHBI 3aPsIJIOB M PACCTOSIHUS MEXKIY TEJIAMHU)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

noss. lIpyHOun cyneprnosunuu 3JIEKTPUYECKUX I0JIER




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHSL  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU OCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M ra3ax
Onektpuyeckas uenb. Cuwia Toka. DJEKTPUUYECKOE
7.8
HaIpsHDKEHUE
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH OMa AJ1s yyacTKa Lenu
[TocnenoBarenbHOE W THapaIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocrossHHbIe MarHuTHl. B3auMonencTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruuTtHOe mone. MarHuTHoe Tone 3eMiid M €ro
' 3HAYEHHE TS KU3HU Ha 3eMiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne PJIEKTPOMArHUTOB B TEXHUKE
JlelicTBME MarHMTHOrO IIOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTENlb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
' BJIEKTPOJIBUTATENICN B TEXHUYECKHX YCTPOWCTBAX M Ha
TpaHCcIopTe
7.18 OnbiTel  @apaned.  SBieHUE  BIEKTPOMATHUTHOM




naaykuuu. I[Ipasumno Jlenna

DIEeKTpOTreHepaTop. CnocoObl MOJTY4SHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJACHUIO YIIEKTPU3AIUU TENl HHIYKIUEH

Y TIPU CONPUKOCHOBEHHH.

HccnenoBanue JeHCTBHS DJIGKTPUYECKOrO TIOJI  Ha

MIPOBOHHUKY M TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYCCKON LIETH

IIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u perymmpoBaHuie HAMIPSHKCHHUS.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIIETO Yepe3

PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS

Ha pe3ucTope.

OIBITHI, JIEMOHCTPHPYIOIIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOr0 CEYeHUSI U MaTepuara.

IIpoBepka mpaBwila CJHOXEHUS HANpsDKEHUM  NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajiieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHue  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHre  MOIIHOCTH — DJIGKTPUYECKOIO  TOKa,
BBIJIEJISIEMO Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUS IMOCTOSHHBIX MarHUTOB.
W3y4eHre MarHuTHOTO MOJISI IIOCTOSIHHBIX MAarHUTOB IPU
uxX Oo0beAMHEHUM |  pasjencHuu. VccremoBaHue
JENCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B33,PIMOI[€I>1CTBPI5I KaTylmlKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHUA TOKa B KaTYHIKC. HBy‘IeHI/IC

I[CP'ICTBPIﬂ MArduTHOIO II0JIsI Ha ITIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
JIIEKTPOABUTATEI. N3smepenne KII
3JEKTPOJIBUTAaTEIbHONM  YCTAHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIICIOBAaHUE M3MCHEHHN 3HAaYCHUS U HaIrpaBJICHUA

WHAYKIOIUMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHHS B MPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3emiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHnueckue ycTpoWcTBa: 3IIEKTPOCKOI, aMIIEpMETP,
BOJITMETpP, PEOCTAT, CUETUUK DJIEKTPUUECKON DHEPIUH,
AEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, FCHEPATOP IMOCTOSAHHOI'O TOKA

9 KIIACC
Kon
Kop anementa [IpoBepsiembie 3I€EMEHTHI COAEPIKAHMS
pasnena
MEXAHUWUYECKUE ABJIEHUA
| Mexanunueckoe JBWKeHUE. MarepuanbHas —TOYKA.
5 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUXKECHHS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
#H##Par###HepaBHOMEpHOE NIPSIMOJIMHEHHOE JBUKEHUE.
8.4 CpenHsis M  MIHOBEHHass CKOpPOCTh Tella MpH

HCPaBHOMCPHOM ABUKXCHUHA




VYckopenue. PaBHOyCKOpEeHHOE IIPSMOJIMHEMHOE

8.5
JIBYDKEHUE
8.6 ###HPar###CBo00nHOe nanenue. OnpITel [ammies
###Par###PaBHOMEpHOE JIBMOKEHHUE 110 OKPY>KHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yriosas
ckopoctu. LleHTpocTpeMuTebHOE YCKOpPEHUE
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 HAHParfH##1 [puHIMn cyneprno3uuuy CUi
8.12 Cuna ynpyroctu. 3akoH ['yka
##H#Par####Cuna TpeHus: cuiaa TPEHUS CKOJIBXEHMUS,
813 CHJIa TPEHMS [TOKOs, IPYTHe BUABI TPEHUS
#H##Parf##(Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
819 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS
IBumxenne  muaHer  Bokpyr  Comuma.  IlepBas
815 KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPIOE
8.16 oo
#HPar#H#PaBHoBecHe TBEPIOro Tena C 3aKpEIIEHHON
817 OChIO BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynec Tena. I3Menenue ummynbca. UIMnynsc cuiibt
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #Hi#HPar#H#PeakTBHOE ABMKEHUE
8.21 Mexanunueckasi paboTa ¥ MOIIHOCTb
PaGora cun TsxkectH, ymnpyroctd, TpeHus. CBs3b
822 SHEPruu U paboThl
[loTrenumnaneHast dSHeprus Tena, MOAHATOTO  Hal
823 MTOBEPXHOCTHIO 3eMIIH
8.24 IToTeHumanpHas YHEPTUs CKATOU MPYKUHBI
###Par###Kunernueckass  sHeprus.  Teopema o
825 KMHETUYECKOW SHEPTUHU
8.26 ##H##Par###3aKoH COXpaHEHUs1 MEXaHUUYECKOM dHEprun




8.27

8.28

8.29

[IpakTuueckue padbOTHI:

OmnpeneneHue cpelHEl CKOPOCTU CKOJIBXKEHMsI Opycka
WIA JBWKEHHUS IIapuKa IO HAKIOHHON IUIOCKOCTH.
OmnpezneneHue ycKOpeHUs Tejla IPU PaBHOYCKOPEHHOM
JIBY>KEHUH 110 HAKJIOHHOMN TTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTHM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
IIpoBepka rUIOTE3BI: €CIM INPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HAadaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS
OT CWIBl HOpPMalbHOro naBieHus. OmpeneneHne
KodpuuueHTa TpeHHus CcKoubxkeHus. OnpeneneHue
KECTKOCTH TPYXHUHBL. OnpeneneHne padboOTHl  CHIIBI
TPEHUST TpU PABHOMEPHOM JIBWKEHMM Tela IO
TOPU30HTANILHOM MoBepxHOCTH. OmnpeneneHue padOTHI
CHJIBI  YOpYrocTh  MNpu  HoabéMe  rpy3a ¢
WCTIOJb30BAHUEM  HETOABIKHOTO ¥ TOJBH)KHOTO
0JI0KOB

dusnueckue SBJICHUS B NMPUPOJE: MPUIUBBI U OTJIUBBI,
nBkeHue TuiaHer CONTHEYHOW CHCTEMBI, PEaKTHBHOE
JIBM)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  ycTpoWCTBa:  CIUAOMETp,  JATUYUKU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

> KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a
92 Maremarnueckuit u MPY’KWHHBIN MasITHUKHU.
' [IpeBparieHre sHEPrUU IpU KOJIeOaTEIbHOM JIBHKEHUH
93 3aryxatomue KonebaHus. BpIHyXIeHHbIE KoJeOaHUs.
' Pe3onanc
Mexannueckne BOJIHBL. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpomonbHbIE M TONEpeYHbIe BOJHBL. JlIMHA BOJHBI U

CKOpOCTH €€ pacrpocTpaHeHHs. MeXaHHYeCKHe BOJHBI B




TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHUE 3ByKa
9.6 WnudpasByk u yapTpa3zByk
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl W Ilepuoja  KosebaHui
MaTeMaTHYECKOT0 MasiTHUKA.
OmnpexneneHue 4acToThl W Iepuoja  KosebaHui
NPY>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
NPYKHHHOTO MasTHUKa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTHU nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a M XKECTKOCTH
npyxuHsl. I3mepenue yckopeHus cBoOOIHOTO NaieHUs
dusnueckue SBICHUS B NPUPOJAE: BOCIPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSACCHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO0
99 TexHudeckue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG IoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH

10.3 DnexkTpoMarHuTHas mpupoja cBera. CKOpOCTh CBeTa.

' BonHoBBIE CBOlICTBA CBETA
10 [IpakTuueckue padbOTHI:

10.4 N3yueHue CBOMCTB  DIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ousnyeckue SABICHUS B MpHUPoAE: OHUOIOrHYECKOe

10.5 neiicTBue BUJUMOTO, yIBTPaduOIETOBOTO "
PEHTT€HOBCKOT'O U3Ty4eHUN

10.6 TexHnuueckue YCTpOMCTBA: HCMOJIb30BAaHHUE

QJICKTPOMArHUTHLIX BOJIH JJIA COTOBOM CBSI3H




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas monenb cBeta. ICTOYHUKHM CBETA
11.2 [IpsimosnHENHOE PacIpOCTPAaHEHHUE CBETA
113 OTtpaxenue cBera. [Inmockoe 3epkaio. 3aK0OH OTpaKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHUS CBETa.
' [TonHOE BHYTpEeHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop jiydeil B IMH3€E
116 OnTnueckast cuctema ¢oroamnmnapara, MUKPOCKONMA U
' TeJecKoIa
117 I'maz kak onTtudeckas cucrema. bimM3opykocTs u
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CrnoxxeHue CieKTpalbHBIX IIBETOB. Jlucnepcus ceera
[IpakTuueckue padbOTHI:
#HHtPar###ccienoBanue 3aBUCUMOCTHU yria
OTPa)KEHHUS CBETOBOTO JIyda OT YIJIa MaJICHHUs.
###Par##H##l13ydeHne  XapakTepUCTHK  H300paKeHHs
MpeaMeTa B TUIOCKOM 3€pKajie.
#HHtPar###ccienoBanue 3aBUCUMOCTHU yria
MPEOMJICHUST CBETOBOTO Jyya OT yrIjla MaJeHus Ha
119 TPAHMIIE «BO3IYX — CTEKIIO».
' ###PartH#lonyuenne W300paKEHW C  MOMOIIBIO
coOuparoIe JTMH3HI.
###Part##Onpenenenue (POKyCHOTO pacCTOSHHS U
ONITUYECKON CUITBI COOMPAFOIIIEH JTMH3BI.
#H##Par##H#OnbITEl 110 pa3loXeHuio Oeroro ceera B
CIIEKTP.
###H#Par###OnbITEl 10 BOCHPUATHIO LBETA IPEIMETOB
MIpU UX HAOJIOIEHUN Yepe3 IIBETOBbIC (PUITBTPHI
®dusunyeckue sSBICHUS B npupoje: 3atmeHus: CosHIa 1
11.10 JIyHbl, 11BETA TEJ, ONTHYECKHE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11.11 TexHnuueckue YCTPOMCTBA: OYKH, MEPUCKOII,




(doToanmapar, ONTHIECKUE CBETOBOIBI

12

KBAHTOBLBIE ABJIEHUA
121 OmnbiTel Pezepdopna u 1utaHerapHas MOAETb aToMa.
' Moaens aroma bopa
122 Hcnyckanne u morjiomeHue csera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3y4eHHs
124 Crpoenne aromHoro sgpa. Hykinonnas Moxenb
' aTOMHOTO sapa. M30Tonsl
125 PanuoaxTtuBHble npeBpaiueHus. llepumon momypacmnana
' aTOMHBIX SI7IEP
126 SnepHple peakuuu. 3aKOHBI COXPAHEHHUs 3apsiiOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. MctouHuku sHepruu
' ConHua u 38€311
12.9 Snepnas osHepretuka. JledcTBUE — paaMOaKTUBHBIX
' M3JIy4E€HUH Ha )KUBBIE OPraHU3MbI
[IpakTuyeckue paboTHI:
HabntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
1210 U3IIy4EHUS.
HccnenoBanne TpeKoOB: M3MEPEHHE SHEPIMU YaCTHIIbI
10 TOPMO3HOMY MyTH (110 (poTOorpadusiM).
N3mepenue paanoakTuBHOro oHa
®dusnyueckue SBICHUS B INPHUPOJE: €CTECTBEHHBIN
paavoaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paINOaKTUBHOE W3IIyUYCHUE MPUPOIHBIX MHUHEPAJIOB,
NEICTBUE PAaJUOAKTUBHBIX H3IyYEHUH HA OpraHU3M
YeJI0BeKa
1212 TexHnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHMBHUYaJIbHBIA TO3UMETp, KaMepa Buibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUN MPUPOIBI, O POJM DKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeld ponu (GU3MKH B pPa3BUTHH
€CTECTBCHHBIX HayK, TEXHHKH M TEXHOJOrui, 00 3BOIIOLUU
(UBUYECKUX 3HAHMM U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIecTBA, O (PU3NYECKOH CYIIHOCTU SIBICHUM NPUPOJIBI
(MEXaHWYEeCKHUX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX),
YMEHUE pa3ianyaTh SBJICHU 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SIBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXKalOIIeM MHpE, BBIACHSAS WX CYIIECTBEHHBIE CBOWCTBA
(pu3HaKH)

Brnanenne ocHOBaMH TOHSTHHHOTO ammapara W CHMBOJMYECKOTO
A3bIKa (PU3UKU M MCIIONB30BaHME MX ISl PElIeHUs y4eOHBIX 3ajad;
YMEHHE XapaKTephu30BaTh CBOWCTBA Tell, (U3WYECKHE SIBICHUS U

MpoNHeCChl, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUCHHBIC CBOICTBA TEII U (I)I/I3I/I‘-ICCKI/IC SABJICHUA,

HCIIOJIB3Yys (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI

Bragenme ocHOBaMH METOZOB HAy4HOTO IIO3HAHHUS C Y4ETOM
coOIIO/IeHHsI TTpaBUil O€30MMacHOro Tpyaa: HaONoeHHEe (PU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY




U3 JaHHOTO Ha0opa 00OpYIOBaHMS MO MHCTPYKIIMH, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBObI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHMYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpPaTh
OKCHEPUMEHTAIBHYIO YCTAaHOBKY [0 WHCTPYKIHH, BBIYHCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH PE3yIbTaTOB U3MEPEHHU;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY W
OPOBOJIUTH  WCCIEJOBAaHUE [0  HMHCTPYKLHUH,  IPEICTaBIAThH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyecKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I

00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM
Yuclie€ U B KOHTEKCTE CHUTYallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3y4EHHbIE CBOICTBA (PU3NUECKUX

SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ysl 3aKOHBl W (OpPMYJbl, CBS3bIBAIOIIUE (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMBbIe I €€ pelIeHus], UCI0JIb30BaTh CIIPaBOYHbIE JTaHHBIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTE ITOJTYYCHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIWYHHBI; YMEHHE ONpPEIeNATh Pa3MEPHOCTb

¢bu3nYeCcKOi BETMYNHBI, TOTYYSHHON IPU PEeIICHUH 3aauu

YMeHue XapakTepu30BaThb INPUHUUIBI  JCHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TE€XHOJIOTHYECKHUX IPOLECCOB M0 MX OMMCAHUIO, UCIIOJb3Ysl 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3HMUECKUe




3aKOHOMEPHOCTH

10

YMeHue UuCHoibp30BaTh 3HAHUS O (PU3MUECKUX  SABICHHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ HpuOOpaMM H  TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKPYXAmoIled cpene; MOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paquOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT moucka, NpeoOpa3oBaHUs U TPEACTaBICHUS HHPOpMALUU
(GU3MYEeCKOro CoAep)KaHus C MCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYy4eHHOM HH(pOpMAalMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIIOJIHEHUM YYEOHBIX 3a/JaHUil Hay4HO-IIOMYJISPHYIO JIUTEpaTypy
(U3UYECKOT0 COJEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WnutepHer; BnajaeHue 0a30BbIMM  HaBBIKAMU  IpeoOpa3oBaHUs
uHpopMani W3 OJHOMW 3HAKOBOM CHCTEMBI B JIPYryi0; YMEHHUE
CO3/1aBaTh COOCTBEHHBbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX MCTOYHUKOB



HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O PU3UKE
Kon IIpoBepsieMblii 371eMeHT cOAepPKAHUA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexannueckoe — aBuwkeHue.  MarepuanpHas — Touka.  Cucrema  oTcuéra.
. OTHOCHUTENBHOCTD ABM)KEHUS
PaBHOMepHOE M HepaBHOMepHOe nBwkeHue. CpenHsas ckopocTb. PopMmyna Ui
1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPSAMONMHEWHOE ABM)KEHHE. 3aBUCHUMOCTb KOOPIAMHATHI TEJla OT
BPEMEHH B CIy4ae paBHOMEPHOT'O MPSIMOJIMHENHOTO JIBUKEHUS:
1.3 x(f)=x,+v.f
I'padukn 3aBUCHMOCTM OT BpeMEHM U1 MPOEKUUU CKOPOCTH, HPOEKIUU
NEPEMELIEHMS, ITyTH, KOOPAUHATHI IIPX PABHOMEPHOM IIPSIMOJIMHENHOM JABHKEHUU
3aBUCHUMOCTb KOOpJAMHATBl Te€la OT BPEMEHM B CIy4dac PaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO ABUKEHUS:
2
Sy(f)=vp, #f+ay* %
@opmynbel Uil TPOEKIUU TEPEMEIICHUs, MPOEKIHH CKOPOCTH U TMPOEKIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
2
1.4 .sx(a‘)=v‘}x-r+ax-?.
U_‘_(f) =Up, +d, -1,
a,(r) =canst,
le: - Ul:r: =2£IISI
I'padyku 3aBUCUMOCTH OT BpPEMEHHU Uil MPOEKIUH YCKOPEHHs, INPOEKINU
CKOPOCTH, TPOEKIUH T[EpEeMEIIeHNs, KOOpAUHATHl TpU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABH>KEHUN
CBobonHoe mazneHue. POpMyIbl, ONUCHIBAIONINE CBOOOJHOE MaJEHUE Tesa II0
15 BEPTUKAIM (ABUKEHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH 3EMIIM).

I'paduku 3aBUCUMOCTH OT BpeMEHH IS TPOEKIIUN YCKOPEHHUS, TPOCKIIMUA CKOPOCTH

M KOOPAWHATEI ITPHU CBO60,Z[HOM MaaCHWU TEJia IO BEPTUKAIIN




1.6

1.7

1.8
1.9

CkopocTh paBHOMEpPHOIO JBM)KEHMsI Telna 10 OKpyxkHocTtu. Hampasienue
CKOpOCTH.

@opmysia g BBIUHMCIEHUS CKOPOCTH YEpPe3 PaguyC OKPYKHOCTH U MEPUOJ

oOpareHus:
2mR
L=
T

LentpocTpeMurenbHoe  yckopeHue.  HampaBineHue — HEHTPOCTPEMUTEIBHOIO

yckopenusi. Dopmyra sl BBIYUCIEHUS YCKOPEHUS:

®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:

WV :?

Macca. IInoTHOCTS BellecTBa. CDopMlea JJIA BBIYUCICHUA ITIJIOTHOCTH .

_m
V

Cuna — BCKTOPHAA (I)I/ISI/I‘-ICCKaSI BeanunHa. CIOXKEHHUE CUTT

SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JEHCTBYIOIIEN Ha

TCIIO

Bzaumopeiictue Ten. Tperuit 3akoH HproToHa:

Fy y=-Fi,

1.12

TpeHI/Ie IMOKOA U TPCHUC CKOJILKCHUA. CDopMyna AJI1 BBIYUCIICHUS MOAYJIA CHJIBI

TPEHUS CKOJILXKCHUA:

Fp=u-N




1.13

1.14

1.15

1.16

Hedbopmaruss Tena. Ynopyrue u  Heynpyrue aedopMmanuiv. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOe TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:
My -4
F=G.-—L1_2
R
Cuiia TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.
dopmyiia s BBIYUCICHUS CHIIBI TSHKECTH BOIM3H noBepxHocTH 3emin: F = mg.
JBuxenue manet Bokpyr Connua. [lepBas kocmuueckas ckopocts. HeBecomocthb

U Teperpy3Ku
I/IMHy.TIBC TCJIa — BCKTOpHAasA (l)I/I3I/I‘IeCKaH BCJIIMYMHA.
=mi
I/IMHYJ'IBC cucTeMHI Tell. MI3MeHeHune HUMITYyJIbCA. HMHYHLC CHUJIbI
BaKOH COXPAaHCHUS UMITYJIbCa IJIA 3aMKHYTOI>'I CHUCTCEMBEI TCII.
P=mU, +m, U, =const

PeaxkTtuBHOE NBUXKEHNUE

1.17

Mexannueckasi pabota. @opmyra it BBIYUCICHUS paOOThI CUJTBI:

A=Fscosc

Mexann4deckas MOIITHOCTD:

nN=2
r

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHISCKOU OHCPIUU:

HE.J'E
Be=mm
Teopema o kuHeTHueckou sHeprun. opMyra AJisi BEIYUCIEHUS TOTEHIIMAIbHOU

SHCPTrUU TCJia, MOAHATOIO




Haxg 3eMIIEH:

E,= mgh

Mexanandeckas OHEPIu-i:

E=E;+E p
1.1 N
? 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. @opMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPY HAJTUYUK CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKHU.
Poruar. Moment cunsl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[TonsrkubIil 1 HenoaABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘]IME&HE.E
A‘S&I‘IH‘IEEE&H
[aBiienue TBEpIOTO TENA.
®opmyna 1751 BBIYMCIICHHS IaBJICHUS TBEPIOTO Tena:
p= F
Eh
191 JlaBrnenue raza. ATMocepHOe TaBIeHHE.
['uapocTaTudeckoe 1aBieHUe BHYTPH KUIKOCTH.
®opmyna 1751 BBIYUCICHUS TaBICHUS BHYTPU KUIKOCTH:
P=pgh+Pm,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Dopmyna ans  ONpPENENeHUs  BBITAIKUBAIOMIEW  CHUIIBL,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:
1.23
F Apm. T pg],’f
VYcnosue niaBanus tena. [maBanue cyjoB 1 BO30yXOIUIaBaHUE
1.24 Mexanudeckue Konebanus. AMILTUTY1a, TIEPHOJ] B YacToTa Konebanuii. dopmyna,




CBSI3BIBAIOILAS YACTOTY U MEPHOJ] KOJIeOaHMIA:

1.25

1.26

1.27

Maremaruueckuii ¥ IPYKUHHBIA MaATHMKU. [IpeBpamieHue sHepruu Ipu

K01€0aTeIbHOM ABUKEHUHN
3aryxaromue kojaebanus. BeiHykaeHHbie konebanus. Pezonanc

MexaHndecKkre BOJIHEI. HpOI[OJ'IBHBIe N IIOIIECPCUYHBLIC BOJHBEI. Z[J'II/IHa BOJIHBI H

CKOPOCTb PAaCIpPOCTPAHECHUS BOJIHBI:

L=uv-T

1.28

1.29

1.30

3BYK. FpOMKOCTI) " BbICOTA 3BYKaA. OTpa)KeHI/IC 3By1(0B0171 BOJIHBI Ha I'paHUIC IBYX
cpen. Hdpa3ByK U yIbTpa3ByK

Ilpaxmuueckue pabomol

H3mepenne cpeaHedl IJIOTHOCTM BEIIECTBA; AapPXMMEIOBOM CHIIBL, KECTKOCTH
OpYXHUHBL;, Kod(D(UIIMEHTa TPEHHUS CKOJBXKEHHS; PaOOThl CHIIBI TPEHHS, CHIIBI
VIIPYTOCTH; CpPETHEH CKOPOCTH MABIDKCHUS OpycKa [0 HAKIOHHOW IIIOCKOCTH;
YCKOpeHHUs: OpycKka MpHU JBMKEHUH 10 HAKJIOHHOM MJIOCKOCTH; YaCTOThI M MEpUoJia
Koje0aHMM MaTeMaTH4ecKoro MasTHUKA; 4YacTOThl U Iepuoja KosieOaHWit
NPYKUHHOT'O MasiTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO Ha pblYar; paboThl CUIIbI
YIOPYTOCTH HpPU MOABEME Ipy3a C MOMOUIbIO HEMOABMKHOTO 0JI0Ka; paboThl CHUIIBI
YIIPYTOCTH NPH NMOABEME Ipy3a € TOMOIIbIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOTPYXKEHHOW YacTH
T€Ja U OT INIOTHOCTH JKMJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOLIEH CHIIBI OT MacChl
TE€Na; CWJIbl TPEHUS CKOJBXEHHS OT CHJIbl HOPMAJIBHOTO JABJIIEHHA M OT poja
MMOBEPXHOCTH; CHWJIbl YIPYTOCTH, BO3HHMKAIONIEH B TMPYXKHUHE, OT CTEINECHU
negopMaluu MPYKUHBI, YCKOpEHHsI Opycka OT yIJla HakJIOHa HalpaBisIoILeH;
nepuoAa (4acToThl) KojeOaHWN HUTSHOTO MAasTHHUKA OT JUIMHBI HHUTHU; IMEpHOJa
KOJICOAaHUH TPYKUHHOTO MasTHHKAa OT Macchl Ipy3a U JKECTKOCTH TPYKHUHBI;
HCCJIEIOBaHHE HE3aBUCUMOCTH NEpUoa KoieOaHU HUTSHOTO MasiTHUKA OT MaccChl

rpy3a. IIpoBepka yciaoBus paBHOBECHS ppluara

Qusuueckue A6leHUss 8 npupooe: TIPUMEPHI ABWKEHHS C Pa3IMYHBIMU CKOPOCTSIMH
B JKUBOM M HEXUBOW MPUPOJAE, NEUCTBHUE CHUJIBI TPEHUS B MPUPOAEC U TEXHHKE,
MNPpUJIMBBI W OTJIHUBBI, JABUXXCHHUC IIJIAHCT ConHeunon CUCTCMBbI, PCAKTUBHOC
JBUKEHHE KUBBIX OPraHW3MOB, PbIYard B TeJI€ YEJIOBEKa, BIMSHHE aTMOC(EPHOTO

JIABJICHUS Ha KMBOM OpPraHu3M, IUIaBaHUE PHIO, BOCIIPUSTHE 3BYKOB >KUBOTHBIMH,




3eMJIETPSICEHHE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HAATYHUKU IIOJIOKCHHA, PACCTOSAHUA U
YCKOPEHUA, AOWUHAMOMETpP, IMOJAUIMIIHUKH, PAKEThl, pbIyar, HO,Z[BI/I}KHHﬁ u

HGHOI[BH)I(Hblﬁ 6JIOKI/I, HAKJIOHHAasA TIIJIOCKOCTb, IPOCTBIC MCXAHHU3Mbl B 6BITy,

131 COOOILaloIIUecss COCYlbl, YCTPOMCTBO BOAONPOBOAA, THJIPAaBIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMeTp, HXOJIOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU CTPOEHHUS BELIECTBA.

2.1 Mopnenn  TBEPAOro, JKUAKOTO UM Ta3000pa3HOrO  COCTOSIHUMI  BEIIECTBA.
Kpucrannuueckue u amopHble Tena

55 JIBrxxenue yactull BeniecTBa. CBsA3b CKOPOCTH JBUKEHHUS YACTHUIL C TEMIIEPATypOil.

' BpoynoBckoe nmxenue, auddysus

2.3 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS

2.4 TerioBoe pacuiupeHue U coxaTue

2.5 TernnoBoe paBHOBECHE

Y Buytpennsis sHeprus. PaGota u Teruonepenada Kak CrnocoObl M3MEHEHHs

' BHYTPEHHEHN HEPrUun

2.7 Bunel Tenonepenayn: TeMIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE
Harpeanue u oxnaxaenue ten. KoiauuecTBo TemaoThl. Y ienbHas TEMI0EMKOCTb:

2.8 O=cam(t,—t,)
3aKOH COXpaHEHMs] SHEPruM B TEIUIOBBIX Ipolleccax. YPaBHEHHE TEIIOBOTO
Oananca:

2.9

O +0, +..=0
Ucnapenne u koHueHcanus. l3MeHeHHe BHYTPEHHEW »HHEPrMUM B IMIPOIECCE
. ucnapeHuss M KoHjeHcauuu. Kumenuwe skuakocTH. YenbHas — TeIuioTa
' napooOpa3oBanusi: L = Q/m
2.11 BnaxnocTs BO3ayxa
513 [InaBnenue n kpucraymsanus. Mi3MeHeHME BHYTPEHHEN SHEPrUU NpU IUIaBICHUN

" KpUCTaJlJIN3allvu. Y,I[CJ'IBHaﬂ TCIIJIOTA ITJIaBJICHHUA:




BHYTpCHHHSI OHEPIrusa CropaHusa TOILIMBA. yI[CJ'IBHafI TCIIOTA CropaHus TOILNIMBA: ¢

2.13 = Q/m
2.14 [Tpuntume! padoTs! TermoBbix ABuratenei. KIIJI TermoBoro asuraTtesst
Ilpakmuueckue pabomul
W3mepenue ynenpHOM TEMIOEMKOCTH METAJUIMYECKOTO LUJIMHAPA; KOJIMYECTBa
TEIUIOTHI, [TOJyYEHHOTO BOJIOM KOMHATHON TeMIlepaTypsl (PMKCUPOBAaHHON MacChl, B
515 KOTOPYIO OIYILIEH HAarpeThli IMINH/P; KOJIMYECTBA TEIUIOTHI, OTJaHHOI'O HAaIpeThIM
' LWIMHIPOM, IIOCIE€ OIyCKaHUs €ro B BOJYy KOMHATHOM TEMIEpATyphl;
OTHOCUTEJIbHOM BJIQXHOCTH BO3/yXa; YJEJIbHOM TEMJIOTHl IIJIABJICHUS JIbJA.
HccnenoBanue N3MEHEHHs TEMIIEPATYPHI BOJIBI IIPU Pa3JINYHBIX YCIOBUSX; SIBICHHUS
TEI1000MeHa IpU CMEIMIMBAHUM XOJIOIHOM U ropsiueild Bo/bl; IPOLECCca UCIIAPEHUS
Qusuueckue sA6leHUs 6 Npupode: TOBEPXHOCTHOE HATHXKEHME U KalMJUIIPHbIC
2.16 SBJICHHS B TIPUPOJIC, KPUCTAUIBI B Tpupoze, uzinydeHue CoJiHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHesl, CHera
Texnuueckue ycmpoucmea: KallWJUIAPBL, TPUMEPBl HCIONb30BaHMS KpPUCTAIIOB,
517 KUJKOCTHBIM TEpMOMETp, HaTUYMK TEMIIepaTyphl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, THTPOMETpPHI, MCUXPOMETpP, HapoBas TypOWHa, IBUTaTellb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpu3anus Ten. [[Ba BUa dIeKTPUUIECKUX 3apsiioB
3.2 B3anmopenicTBre 3apskeHHBIX Tell. 3akoH KynoHa
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onektpuueckoe none. HanpsxkénHocTs snexkrtpuueckoro moias. [IpuHiun
' CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu osnextpuyeckux 3apsaoB. JleHcTBHE JIEKTPUYECKOrOo IOJISL  HA
' JIeKTpUYecKue 3apsibl. [[pOBOIHUKN U TUANEKTPUKH
[locTosiHHBIN AnekTpudeckuil TOK. [leficTBus anekTpuueckoro toka. Cuia Toka.
3.6 Harmpsoxenue.

I=q/t,U=A/




:‘)J'IGKTpI/I‘ICCKOC COIMPOTHUBJICHUC. Y,[[CJ'II)HOC SJICKTPHUYCCKOE COIIPOTHUBIICHUC!

3.7 R = pl/S
13 3akon Oma a1 yyacTka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEAUHEHUE IPOBOIHUKOB!
I =1, U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapamienpHOE COEIMHEHUE IPOBOJIHUKOB PABHOTO CONPOTUBIICHHUS:
U=U:1=1+1,; Rzi.
2 2 >
CMelaHHble COEJUHEHNS IPOBOIHUKOB
3.10 Pabota u MomHOCTh dnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 O=I"-R-t
210 Oneir Opcrena. MarHuTHOe IoJIe HPSIMOTO INPOBOJAHMKA C TOKOM. JInHun
MarHMTHON MHIIYKIIUU
3.13 MarsuTHO€ 10J1€ TOCTOSHHOI'O MarHnuTa. B3auMonencTBue NOCTOSHHBIX MATHUTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
N3mepenue 3IEKTPUIECKOTO CONPOTHUBIICHUS pe3ucropa; MOIIIHOCTH
AIIEKTPUUYECKOTO TOKA; PabOTHI AMEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH  CHJIBI  TOKA, BO3HMKAKOIIET0O B  IPOBOJHUKE
3.16 (pe3ucTopsbl, JlaMIoYka), OT HalpsDKeHUS Ha KOHIAX MPOBOJHHMKA; 3aBUCHUMOCTH

COTPOTUBIICHUS OT JIMHBI MPOBOJIHWKA, TUIOMIAIH €r0 IMOMEPEYHOr0 CEYCHUS U
YAEIBHOTO COMTPOTUBIICHHUS.
[IpoBepka mpaBuia sl 3JIEKTPUUECKOTO HAMPSKEHHS TMPHU TOCIEI0BATEIbHOM

COCAMHCHUH IPOBOJHHUKOB, IpaBujia IJd CHJIBI 3JICKTPUUCCKOTO TOKa MIpHU




NapauIeJIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6NeHUs 6 npupode. DICKTPUYECKHE SBICHHS B arMmocdepe,

3.17 3JICKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE TOJIe 3eMJIH, JIpei( IOII0COB,
POJIb MArHUTHOTO T1OJISI JUIsl )KU3HU Ha 3eMJIE, ITOJIIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKON, aMIEpMETpP, BOJBTMETP, PpEOCTar,
CUETYMK  9JIEKTPUYECKOM  DHEpPruM,  SJICKTPOOCBETUTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), NEKTPHUUECKUE MPEAOXPAHUTEIH,
9JIEKTPOMArHuT, 3JIEKTPOJBUraTeNlb MOCTOSHHOTO TOKa, T'€HEpaTop MOCTOSHHOIO
TOKa
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 31eKTpoOMarHuTHBIX BOJIH
3.20 JlyueBas mognensb cBeta. [IpsiMonnHeliHOe pacpoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
304 JInnza. Xon nydeir B nuH3e. DOKyCHOE paccTosiHue JMH3bL. OnTHYeckas cuia
. muu3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue npruOopbI
IIpakxmuueckue pabomoi
###Par#H##l13MepeHne ONTUYECKOW CHJIBI cOOMparomeld JHH3bI;  (OKYCHOTO
paccTosiHus coOuparomel JTUH3bI (0 CBOMCTBY paBEHCTBA pa3MepoB IpeaMeTa U
N300paKeHMs, KOrjJa NpeaMeT paclojiokKeH B JIBOMHOM (QoKyce), MoKa3aTels
3.26 MIPEJIOMIIEHUS CTEKJIA.
###Par###IccnenoBanue CBOMCTBA HM300paKEHUsI, TMOJYYEHHOTO C IOMOIIIBIO
coOuparoniel JMH3bl; U3MEHEHUsI (POKYCHOTO PACCTOSIHHS JIBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH YIJIa NPEJIOMJIEHHsI CBETOBOTO Jy4ya OT yrjla MaJeHHs] Ha TpaHHIle
«BO3J1yX — CTEKJIO»
327 Qusuueckue saeneHus 6 npupoode: 3atmeHus Connna u JlyHbl, 1Bera Ted,
' onTHYECKHE SBJICHUS B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUPax)
308 Texnuueckue ycmpoticmea: OYKH, Tepuckomn, ¢oToanmapar, ONTHUYECKHE
' CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHUA
il PagnoaktuBHOCTh. Anb(da-, Oera-, ramMa-u3nydeHus. Peakuuum anbda-u Oera-

pacmaja




4.2 OmnsiTel Pesepdopaa o paccesturo anbda-gactui. [Inanerapras Mmogens aroma

4.3 CocraB aromHoro spa. M3oronsl

4.4 [lepuona nmonypacnaja aTOMHBIX SITIED

4.5 Snepuble peakiuu. 3aKOHBI COXPAaHEHUSI 3aPsA0BOI0 U MaCCOBOT'O YUCE
Qusuueckue A6leHUss 6 Npupode: €CTECTBEHHBIM  paJUOAaKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIYYH, PaJUOAKTUBHOE U3TYyYCHHUE MPUPOTHBIX MUHEPAIIOB, JCICTBHE
PaAMOAKTUBHBIX U31yYECHUN HA OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmeéa.: CIEKTPOCKOI, WHAMBUIYAJIbHBIM JO3UMETp, Kamepa

Bunbcona, snepHas s3HEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» dusuka, 7 xknacc/ [epeimkun .M., BanoB A.U., AkiinonepHoe 00111ecTBO
«3narensctBo «IIpocBemenue»

» ®usuka, § knace/ [epsimkun .M., IBanos A.U., AkiimonepHoe o01IeCTBO
«3narensctBO «lIpocBenienue»

» dusuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., UBanoB A.U., [lerpoBa
M.A., AkimonepHoe odmectBo «M3aarenscTBo «IIpocBerienne»

A.B.Iléppimukun COopHuk 3a1a4 1o ¢pusmnke 7-9 kiace

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

Huxkudopos I'.T'. U3ydyenune ¢pusznku Ha OCHOBE HAYYHOTO METO/a MO3HAHUS. 7
KJ1acc

®dwusuka. 7 knacc.Meronuueckoe nocodue. dunonosuy H.B.

®duzuka. 8§ knacc. Meroauueckoe nocooue. dunonosuu H.B.

®duzuka. 9 knacc.Meronnueckoe nocobue. I'yrauk E.M. Uepnrkosa O.A.



AOKYMEHT NOANUCAH
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