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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
bu3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEJIO B CO3/IaHNU paboueii MpOrpaMMBbI IO YI€OHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduell, BHOCHUT BKJIAJ B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUsI COCTOMT B (POPMHPOBAHUU €CTECCTBEHHOHAYYHOW TPaMOTHOCTU U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

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

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJB30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUISl TOTYYSHHSI BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



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

IpHOOpEeTEHUE HHTEpeca M CTPEMJICHHS OOYyYalolmuXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3ydCHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TPEJACTABICHUH O  BO3MOXKHBIX  cepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNe 3HAHWM O  JAUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITI0JIb30BAaHUEM bu3nuecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpManuen (HU3MIECKOTO COJEp KAHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJel0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcsl, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpEeIaraéMblXx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEro Mupa.

@usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUUHBL. M3MmepeHue Quanueckux BeluyuH. Duznyueckue
npubopsl. [lorpentHocts u3mepenuit. MexxayHapoaHasi cucTemMa €IMHHII.

Kak ¢usuka u jApyrbue ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcTecTBEeHHOHAy4YHBII METOJl MO3HaHWA: HAOIIOJEHUE, TOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siieHus. Onucanue Gu3NUeCcKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHu4eckue, TEIJIOBbIe, JJEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SBJICHUS.
2. Dusuyeckue MpuOOPHI U MPOLEeIypa MPIMBIX U3MEPEHU aHAJIOTOBBIM U
U (QPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpezeneHne UEHbI AEJICHUS Kbl U3MEPUTEIBHOTO MPUOOpa.
2. M3mepenue pacCTOSTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpezneneHue pa3MepoB MalbIX TeEl.
5. M3MepeHue TemIieparypbl NP MOMOIIM MKUJIKOCTHOIO TEPMOMETpa U
JlaTYUKA TEMIIEPaTypHI.

6. IIpoBeneHue uccnenoBaHusl MO MPOBEPKE TMIIOTE3bI: JAJIBHOCTH MOJIETA
IIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JbIIe, YeM OOJbIle BhICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmxenne yactull BemiecTBa. CBsI3b CKOPOCTH JABHWXKEHHS YacTHI[ C
Temriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzammoneicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.



ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3anMoCBs3bp MEXKy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOECHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIONb30BaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHHe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe JIBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SBnenne uHepUUM. 3aKOH HMHEPLUUHU. B3aummopaeiicTBHE TeNl Kak NpPUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBsS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
o0BEMa BelecTna.

Cuila Kak XapakTepucTuKa B3aumozaeicTBus Tei. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. CrioxeHne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomelcTByromas cui. Cuia TpeHUS.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpEeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HaGnroneHue MexaHMYeCKOTro JIBHXKEHHUS TeNa.

2. N3mepenune CKOpOCTH MIPSAMOJIMHENHOTO IBUKECHUS.

3. HaGmronenue sBieHUs HHEPLIUH.

4. HabmroneHue n3MeHeHUs1 CKOPOCTHU MPU B3aUMOICHCTBUM TEJI.

5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.

6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHON MPSIMOM.

Jlabopamopnsie padomul u onsimel.

1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,

MOJIEJIH JIEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajee).
2. OmpeneneHue cpeqHel CKOPOCTH CKOJbKEHHUs OpycKa WIM IIapHKa II0
HAKJIOHHOU ITIOCKOCTH.



Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. ONBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivm)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CWJIBI TPEHUS CKOJIBKEHHUS OT
BEca Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3nen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCHMOCTh JaBJIEHHs raza oT oObEma, TemmepaTypsl. Ilepenaua naBieHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaima. [IHeBmaTmyeckune
MAalIMHbl. 3aBUCUMOCTh [JABJIEHMS >KMJIKOCTH OT TIyOuHBL. ['mapocTaTuueckuit
napagokc. Coolmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CylecTBOBaHUS
BO3QylHOW o6osouku 3emin. OnbiT Toppuuemu. M3mepenue armocdepHOro
JaBJIE€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTo TABJICHHUS.

JlelicTBue KUIAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTB JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCyIbl.

['mapaBauyeckuit mpecc.

[IposiBnenue newcTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCHMOCTDh BBITAIKUBAIOLIEH CHJIBI OT 00BEMaA MOTPYKEHHOW YacTU

TE€JIa ¥ ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIBI BECY BBITECHEHHON KUIKOCTH.

8. YcioBME IJIaBaHMs TEJN: IUIABAHUE WJIM MOTPYKEHHE TeJl B 3aBUCUMOCTH
OT COOTHOLIEHUS TUIOTHOCTEM TeJla U )KUIKOCTH.

Jlabopamopusie pabomel u onvimel.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTPpy>KEHHOH B
KUJKOCTh YaCTH TeJA.

2. OnpeneneHue  BBITAJIKUBAIOIICH  CHJIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEMCTBYIOLIEH HA TEJO
B KUJKOCTH, OT MaccChl Teja.

4. OnbITbl, JAEMOHCTPUPYIOILIHME 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIBI,
JEHCTBYIOIE Ha TEJI0 B JKHIKOCTH, OT O0BEMa MOTPYKEHHOU B
KUJKOCTh YACTH T€JIA U OT IJIOTHOCTH >KUJIKOCTH.
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5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIIECIIEHUE €€ TPYy30HOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanunueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W NOTEHUHAIbHAS DHEPTHS.
[IpeBpailieHre OTHOTO BHJIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPTrUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaol.

1. Omnpenenenrie pabOThl CUJIBI TPEHUS TIPU PAaBHOMEPHOM JBUKEHUU Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. HM3mepenue KII/] HakI0OHHOM IIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, NMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPUH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKECHUU MOJIEKYJISPHO-KUHETUYECKON TEOPHUH.
CmaunBaHuE U KaOWJUISIPHBIE IBJIEHUA. TEeNI0BOE paCIIUPEHUE U CIKATHE.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO ABHXKCHUS
yacTull. BuyTpennsisi sHeprusi. CrnocoObl HW3MEHEHMS BHYTPEHHEH JHEPTUU:
Temionepeaaya 151 COBEpIIIECHUE paboTHI. Buner TEIUIoNEPEAAYM:
TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYEHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenme. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxHocTts BO31yXa.



OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[TpuHuner padotel TemnoBbix aurarenei KIIJ[ TeruioBoro asuraress.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPAILEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

© ® N o

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysun.

HabmtoieHue siBleHUN CMaYMBaHMSI U KaMJUIIPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Tedl.

V3MeHeHre HaBJIeHUs ra3a NMpH WU3MCHCHHH 00bEMa W HArpeBaHUM WU
OXJTXKICHUH.

[IpaBuna n3MepeHus TeMITepaTyphbl.

Buner Teronepenadm.

OxmnakIeHre TPy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIiiecHUN paOOThl BHSITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabmroieHue nocTostHCTBa TeMIEpaTyphl MPH TIaBJICHUH.
13.

Mopenan TemIOBbIX ABUTaTEIICH.

Jlabopamopusie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIH caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIICHUSA BO3AyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOWKA KHUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEePaTyphl.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayn U paboThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS TEIUIOOOMEHA TMPH CMENIMBAHUU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HarpeThiM METAUTMUYECKUM LIHJITHHIPOM.

OnpeneneHue yaelbHON TEMIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JbJA.



Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa siekTpuueckux 3apsioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0B U PACCTOSHUS MEXKTY TeJIaMu).

OnekTpudeckoe mnoJie. Hanpsxk€HHOCTh 3iieKTpudeckoro mnoist. [IpuHnmn
CYIIEpPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKkTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUYECKUIN TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuima  Toka.  DJIEKTPUYECKOE  HAIpsKEHHUE.
ConpoTuBiieHHE NPOBOJHUKA. YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
MPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jxoyns—JleHua.
DnexkTpudecKre 1enu U MOTPEOUTENH IISKTPUIECKor sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMoAeHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHoOe 1oJjie 3eMJIM U €ro 3HaUYCHUE JIJIs )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarHuTHoe 1oJie  JJIEKTpUYeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

OnbiTel @apajnes. SABneHne 3yeKTpoMaraHuTHON MHAyKuu. [Ipasuno Jlenna.

DIIeKTporeHeparop. Cnoco0b1 MOJTYYEHUS AIEKTPUYECKOU SHEPIHUHU.
DIIEKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOTA.

DnekTpocTaTHyecKasi MHIYKIMS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPAI0B.

[IpoBOAHUKY U TUDIIEKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO ITOJIS.

M cTOYHMKYM OCTOSITHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B JKHUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIi1 pa3psin.

N3mepeHue cuiibl TOKa aMIepPMETPOM.

N3mepeHue 3eKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrtar u Mara3uH conmpoTHBIICHUH.

BzanMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/ICICHUS MOJIOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JleiicTBHE MarHUTHOTO TOJI Ha TPOBOJHUK C TOKOM.
DIIEKTPOJIBUTATENh NOCTOSHHOTO TOKA.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OmnbiThl Dapajnes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DIIEKTPOTreHEepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o u ok~ w

10.
11.

12.

13.

OneiThl MO HAONIONCHUIO DJCKTPU3ANMM TeA HWHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HUccnenoBanne MOEUCTBUS JJIEKTPUUECKOTO TMOJISI HA MPOBOJAHUKU U
JIUDJICKTPUKH.

COopka u mpoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHUe CUIIbI TOKA.

N3mepeHne U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUM MpU TMOCIEA0BATEIHHOM
COCIMHEHUH JIBYX PE3HUCTOPOB.

[IpoBepka mpaBWwia ajig CWIbl TOKa MpPU MNapaJUIETbHOM COEIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOIO TOKA, BBIIEIAEMON Ha
pes3ucrope.

HccnenoBanrie 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KII/] nHarpeBarens.



14. MccnmenoBanre MarHUTHOTO B3aUMOJACHUCTBUS IOCTOSIHHBIX MATHUTOB.

15. I3ydyeHne MarHuTHOTO TIOJS TMOCTOSIHHBIX ~ MAarHUTOB NOpPU  HUX
00BEIUHEHUU U PA3ICICHUN.

16. MccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJEHCTBUS
KaTyIIKH C TOKOM KW MarHuTa OT CHWJIbI TOKa W HaIlpaBJICHUS TOKA B
KATYIIKE.

18. MI3ydyeHue AeiCTBUS MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOIBUTATES.

20. U3mepenue KIIJI 351eKTpoIBUTATENBHON YCTAHOBKH.

21. OnbITBI IO HCCHEAOBAHUIO SIBJIEHUSI AJIECKTPOMArHUTHOM WMHAYKIWU:
WCCIICIOBAHWE W3MEHCHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIHMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTENIBHOCTE MEXAHMYECKOrO JBWKEHUA. PaBHOMEpPHOE HPSAMOJIUMHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosiHelHoe nBukeHue. (CBoOogHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalueHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUsl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOYkH. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YHOpPYTrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEprus cxaToi npyxxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPTHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPI'UH.



Hemoncmpauyuu.

1.

o u k~ow

9.

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

Habnrogenne MexaHn4ecKoro JBUKEHUS TENa OTHOCHTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHME NyTeW W TPACKTOPUHM IBMKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habmroienue 1BU»KeHUs Tea 0 OKPYKHOCTH.

HabmroieHue MexaHn4ecKux sIBJICHU, IPOUCXOAUINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKECHHUU
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBHUCHUMOCTb YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HA HETO
CUJIBL.

Habmroienue paBeHcTBa CHII IIPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Teia Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysabca py B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJl.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYEeCKON YHEPTrUU pH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP ABUKEHUU TeEJIA MO 1€ HCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEUIIEr0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela TPU PAaBHOYCKOPCHHOM JIBFDKCHHH T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAa4YaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIUE MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHUSI.

Omnpenenenne KECTKOCTH TPYKUHBI.



9. OmpeneneHne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKCHHUH Telia
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie  pabOTHl CWIBl  YIOPYrOCTHM TIpU  MOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHYKHOTO M TIOIBUKHOTO OJIOKOB.

11. MI3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
AHEPIUH IPH KOJIeOATEIHPHOM JIBHUKEHUH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BosiHBL. (CBOWMCTBA MEXaHMYECKUX BOJH. [IpomonpHble
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kosieOaHMil TeE MO HAEUCTBUEM CHJIBI TSKECTH U CHJIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

o v oA W

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KOeOaHUi MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBHCHUMOCTH TIepHOJia KOJICOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHuiu
MPYKMHHOTO MAasTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHUSI.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANeKTpOMarHuTHhIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paznen 11. CBeroBble sIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. VICronp30BaHME TOIMHOTO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gydueir B JsmH3e. OnrThueckas cucrema ¢oToanmapara,
MHKpPOCKONIa M Tejeckona. [7a3 kak onruyeckas cucteMa. bin3opykocTs u
JaIbHO30PKOCTh.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxxeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JINH3.

W X N U R W RE

[Tpuniun geiictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e5noro cBera B CIEKTP.

12. [Tomydyenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.

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



2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccrenoBanne 3aBUCHMOCTH yTJIa NMPEJIOMIICHUS CBETOBOTO Jiyda OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlomyueHue U300paKeHUM C MOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI coOMparouieit
JINH3BI.

6. ONBITHI 10 Pa3I0KEHUIO OEJIOro CBETA B CIIEKTP.

OneIThl 1O BOCHPHUSATHIO I[BETAa MPEIMETOB MPU MX HAOIIOJEHUU uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHnTOBbBIE SIBJICHHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBanTel. JInHevaTeie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBsA3b Macchl M dHepruu. Peakuum cuHTE3a u
nenenusd siaep. Ucrounuku 3Heprun CosHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyUYCHUNW HA IKHUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HabOmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroaeHue CIIONIHBIX U JUHEHYATHIX CTICKTPOB U3JIyUCHUS.

2. HccnenoBaHue TPEeKOB: M3MEPEHHE SHEPIMU YaCTHUIIBI 10 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO-0000IIAIOMUN MOY/Ih TIPEAHA3HAYEH JJISI CUCTEMATH3alUN
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWA U OMbITa  JIESTEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca (PU3MKH, a TAKXKE IS MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBaEeTCs JOCTHKEHUE MPEAMETHBIX U
METaIlpPeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OOydeHus, (opmupyercs
€CTECTBEHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszesia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeJiaraercs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHWIl pacno3HaBaTb M HAYYHO OOBICHATH
(bu3nYecKue BIEHUS B OKPYKaIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUIECKOTO UCIOJIb30BAHNS PA3JINYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenne ¢u3uMKH Ha YPOBHE OCHOBHOTrO 0O0Iero oOpa3oBaHus HAIpPaBJICHO
Ha JOCTHKEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.
B pesynbraTe uzydeHus Gu3MKu Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs
y obOyuarorerocss OyayT cpopMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:
e 1) MaTpMoTHM4€CKOro BOCIMTAHUA:
e - IIPOSBIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(du3nyuecKoil HayKu;
e - [ICHHOCTHOE OTHOIICHHE K JJOCTUKEHHUSIM POCCUMCKHUX yUEHBIX-(DU3UKOB;
e 2) rpa:KIaHCKOro M 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS
e - TOTOBHOCTh K aKTUBHOMY YUacCTHIO B 00CYXJI€HUH OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
duzukuy;
e - OCO3HAaHUE BAKHOCTH MOPAIBbHO-3TUYECKUX MPHUHIMIIOB B ACSITEIbHOCTU
YYEHOTO;
e 3)3CTETHYeCKOro BOCIIUTAHMS:



- BOCIIPHUSITHE ACTETHYECKHX KauecTB (pU3MUecKol HayKu: €€ rapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI0 MO3HAHMA:

- OCO3HaHWE ILEHHOCTH (U3NYECKON HAyKM Kak MOIIHOIO HHCTPYMEHTa
[O3HaHMUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJOTHUI, BaKHEHIIEH COCTABIIAIOIIEH
KYJbTYpBHI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
JEeSITEIBHOCTH;

S) dopmupoBaHMs  KYJbTYPbl  310pOBbSi W  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IEHHOCTU Oe3omacHOro oOpaza KU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXHOCTU TNPaBWII OE€30IaCHOTO IOBEJIECHUA Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM OO0OpYIOBaHHEM B
JOMalTHUX yCJIOBUSIX;

- c(OpPMHpPOBAHHOCTh HaBbIKa pPEQIEKCUU, MPU3HAHHUE CBOEr0 IIpaBa Ha
OIIMOKY M TAaKOI'0 e MpaBa y APyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTHBHOE YyYacTH€ B pEIICHUHM MPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHOM HAIpaBlI€HHOCTHU, TPEOYIOIMX B TOM YHCIE U (PU3UUECKUX
3HAHUI;

- HHTEpPEC K MPAKTUUECKOMY U3YUYEHUIO Ipodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0J10TMYECKOr0 BOCTIMTAHHUSA:

- OpUEHTAlMsl HAa MpUMEHEHHE (U3MUECKUX 3HAHUM U1 pelieHus 3a1ad B
o0JacTh OKpY’Kalolel Cpenbl, MUIAHUPOBAHUS TOCTYNKOB W OIEHKA WX
BO3MO>KHBIX MTOCJICJICTBHUH JIJIsI OKPY>KAIOIIEH CPEeIbl;

- OCO3HaHUE TII00AJLHOTO XapaKTepa SKOJOTMYECKHX MpoOjeM U MyTed ux
pEIICHNUS;

8) amanTanuM K HM3MEHSIIOIIAMCS YCJIOBUSIM COINHMAJILHOW W TPHPOTHOM
cpeabl:

- TOTpeOHOCTh BO B3aMMOACHCTBHM TPH BBIIIOJHEHUN WCCICIOBAHUNA H
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUSAM
IPYTHUX;

- TIOBBIIICHWE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JESITENIbHOCTD;

- TOTpeOHOCTh B ()OPMUPOBAHUN HOBBIX 3HAHUM, B TOM YHCIE (HOPMYIUPOBAThH
UJIeH, TOHITHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTAX U SIBICHUAX;

- OCO3HaHUE Ne(UIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 00JIacCTH
11)76370:97



e - TIUIAHUPOBAHHE CBOETO pPA3BUTHUA B MPUOOPETEHUM HOBBIX (PUINUECKUX

3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e - OIICHKAa CBOMX JICMCTBUH C Y4Y€TOM BIIMSIHUS Ha OKPYXKAIOIIYI0 CpEmy,
BO3MO>KHBIX I'JI00aJIbHBIX ITOCIICICTBHI.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesympraTe OCBOCHHS TporpamMMbl IO (HU3UKE HA YPOBHE OCHOBHOI'O
oO1rero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC IEHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4COHBIC  JCHCTBHS,  PErYJISTHBHBIC
YHHUBEPCAJIbHBIC yUeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

Ba3oBble Jjornueckue a1eicTBUA:

BBISIBIIAITH W XapaKTEepPU30BaTh CYIIECTBEHHBbIC NPHU3HAKH OOBEKTOB
(siBNIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAINHA, OCHOBAHHMSI JIJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBIISITH 3aKOHOMEPHOCTHU Y MTPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOJIOACHUX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSIM;
BBISIBIIATh TIPUYUHHO-CJICACTBECHHBIC CBS3U TMPU HM3YYCHHH (PH3NICCKUX
SIBJICHWHA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYCSCKUX BEIIMYHH,

CaMOCTOATENILHO BBIOMPATh CHOCOO perieHus: y4eOHOU (u3nuecKon
3aauu (CpaBHEHHWE HECKOJIBKMX BapHaHTOB PEIICHHS, BBIOOp Hamboee
MOJIXOJISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJCIICHHBIX KPUTEPHCB).

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENILHO COCTABJIEHHOMY IUTaHY OIBIT, HECIOXKHBIM
(bu3MYEeCKUl HKCIEPUMEHT, HEOONbIIOE UCCIeA0BaHUE (PU3MUECKOTrO
SIBJICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIHO (POPMYIMPOBATH 000OILEHNUS U BBIBOJIBI 110 pE3yJIbTaTaM
IPOBENEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOILIECCOB, @ TAKXKE BBIIBUTaTh MPEINON0KEHUSI 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jIMYHbIE METOMAbl, MHCTPYMEHTBI U 3aIpOChl IIPU MOUCKE U
orOope MHPOPMALMHM WIA JaHHBIX C YY4ETOM MPEAJIOKEHHON ydeOHON
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMUS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJBHYIO (OpMy MpeAcCTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIIOKHBIMH
CXeMaMH, IuarpaMmMmamMu, HTHOU rpa@uKoi 1 MX KOMOMHALUSAMH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XO7Ie OOCYXJEeHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYK1a€MOM TEMBbI U
BBICKA3bIBaTh WUJICW, HAIICJICHHBbIC HA PEIICHHUE 3a/laud U MOJJIepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

COMNOCTABJISATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
nuasnora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MMO3HIIHM;

BBIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABIATh PE3YJIbTAThl BHITTOJIHEHHOTO (PU3UYECKOTO OIbITA
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHIUBUYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATeIbHOCTH, OPTaHU30BbIBAThH JEUCTBUS
no e¢ OCTW)KCHHIO: paclpelessiTh pPOJH, OOCYXIaTh TMPOIECChl U
PE3yNIbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTAsl KAaU€CTBEHHOTO pe3yJbTara 1o
CBOEMY HAalpPaBJICHUI0O U KOOPJUHUPYS CBOU JIEUCTBUA C JIPYTUMHU
YJIeHaMU KOMaH/Ibl;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:

BBISIBJISAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAlMSIX, TPEOYIOIIUX
TUTSL petieHust (GU3NIECKUX 3HAHUI;



OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PelieHUs] (PU3NUECKOM 3aauu WIn
IUTAHAa HMCCJIEJOBAHUA C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEIJIaraéMble BAPUAHThI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ U3MEHEHNS],
OOBSCHATh NPUYUHBI  JOCTHKEHUS  (HEIOCTHXKEHUS]) Ppe3yibTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
($uU3NYECKOTO HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUl, YCTAHOBJEHHBIX OHIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIoro;
pU3HaBaTh CBOE MPaBO Ha OIIMOKY MpHU PEIICHUU (PU3NUECKUX 3a7a4 WU
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYIrOTO.

INPEAMETHBIE PE3YJIBTATBI

K xonIty 00ydeHus B 7 KJjacce MpeaMETHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHS:  (PU3UYECKHME W  XUMHYECKHUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JABMKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHENHOE), TpPAaeKTOpHs, PaBHOAECUCTBYIOIIAS
cuJa, nedopmans (ympyras, MJacTuyecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

paznuuarh sBieHus (AudQy3us, TENIOBOE JBUKEHHUE YACTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEILIEHHOH OCHIO
BpallleHUsI, TepeAada AaBJi€HUs TBEPABIMU TelaMH, XUIKOCTIMU U
razamyd, arMochepHoe JaBlieHWEe, IUIaBaHUE Tel, MpeBpalleHHUs
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOe SBICHHE;



pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3WYECKUX SBICHUNA B
OKpY’)XalollleM MHUpe, B TOM 4Yucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
MpPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
MPUPOJIC, NEUCTBUE CHUJIbl TPEHUS B IMPUPOAE U TEXHUKE, BIIHMSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IUIABaHHUE pbIO, phluaru B
TEJe YeOBEeKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCIOIb3YS
dbu3nyeckue BeMUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpeMs,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Telna, CWiIa TpEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWIbl, KO3GOUIIMEHT TMOJE3HOTO JIEUCTBHUS MEXAHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHASI JHEPTus), MPU OMNUCAHUM TPABUIHHO
TpakToBaTh  (PU3UYECKUM  CMBICI  HUCIHOJB3YEMbIX  BEIUYUH, HX
0003HAaYeHUs1I ¥ €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH TPpahUKK U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIB3Ys TpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (OJ0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPruM, TMpPU HTOM JaBaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTyallud MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa:
BBISIBIIATH NIPUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE n3 1-—2
JIOTUYECKUX IIIaroB ¢ OMOpOi Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JeHCTBHS, MCHOJb3ysd 3aKOHBI U
dbopMyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaAINM3a
YCJIOBUSI 33/1a4M 3aMHUCHIBATh KPATKOE yCIOBUE, TOJCTABIATh (hU3UIECKUE
BETUYMHBI B (HOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLIEHUBATh PEATHMCTUUYHOCTh
MOJTy4YeHHOU (PU3NUECKON BETUYUHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(bu3NYECKUX METOAOB, B OMTMCAHUU UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxeHue  (TUmoresy),  pasinyaTb W UHTEPIPETUPOBATH



MOJIYYCHHBIA pE3yJbTaT, HAaXOJWUTh OIMMOKA B XOJE OIbITa, JENaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
bu3nuecKux CBOMCTB TEJ: dbopMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aMMChIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;

BBIIIOJIHATh MPSAMbIE W3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUJIBl M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
M(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[IOKa3aHUS MPUOOPOB C YYETOM
3a/IaHHON a0COJIIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NUYECKONW BEIUYHHBI OT
JIPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO ABWKYIIErOoCsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUJIOIIAAU CONPUKOCHOBEHHMSI TEJ, CHUIIbI
YOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BBITAJIKUBAIOIICH CUIIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUW paBHOBECUS pblyara U OJOKOB), y4acCTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOTO0 MCCIEOBaHUsA, COOUpAaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
MPEIIOKEHHBIX TaOMUIl W TpaduKoB, AeNaTh BBIBOJLI MO PE3yJibTaTam
UCCIIEIOBAHMUS;

MPOBOAUTh KOCBEHHBIE H3MEpPEHUS (U3NYECKUX BEIUMYUH (TIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHUS,
JaBJICHHE  BO3/JyXa, BbITAJKUBAWOIIas Cuila, JICUCTByIOLlas  Ha
NOTPY’KEHHOE B JKUIKOCTH TENO, KOA(D(UIIMEHT TMOJE3HOTO eHCTBUS
NPOCTBIX MEXaHWU3MOB), CIEAys NPEAJOKEHHOW WHCTPYKUUU: MPHU
BBINIOJIHEHUHU H3MEPEHHM COOMpPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCIISITh 3HAYEHNE NCKOMOM BEJTUYUHBI;

COOJTI0IaTh TIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

yYKa3bIBaTh MPUHIUIBI JCUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, JUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phluar, MOABUKHBIN U HEMOJABUKHBINA OJIOK, HAKJIIOHHASI IJIOCKOCTh;
XapaKTEepPU30BaTh MPUHIIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIE:
NOAIIMIIHUKY, YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKUNA IpeEcce,



MaHOMETP, BBICOTOMED, OPUIHEBOI HACOC, apEOMETP), UCIOJIb3YSl 3HAHHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA M HEOOXOAUMBIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUX 3HAHUUW B TIOBCEJIHEBHOM
XKU3HU JJi obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KaIOIIEH Cpejie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB uHpopMauuu B HWHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUW W TYyTEM CpPaBHEHUS Pa3JIMYHBIX MCTOYHUKOB BBIJCIATH
uH(pOpMAIMIO, KOTOpas SIBISETCS NPOTHBOPEYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCITIOJIB30BATh MPHU BHITIOJIHEHUH YYE€OHBIX 3aJJaHUN HAay4YHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BiIaleTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUS, B TOM
yucie nyOJuYHO JAeNaTh KpaTKue COOOILIEHHS O pe3ysbTaTax IMPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MpPU H3TOM TIPaAMOTHO MCHOJIb30BATh
W3YYCHHBIM TOHSATUHHBIN ammapaT Kypca (QU3MKH, COMPOBOXKIATH
BBICTYIUUIEHUE MTPE3EHTALIUE;

IPU BBIMOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAHHUMN paclpeseisiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUMM C TOCTABJICHHBIMU 3aJa4aMH,
CIIEIUTh 3a BBHIIIOJIHEHHEM IUIAHA JEWCTBUI, aJEKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATCNBHOCTh  TPYIIbBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koH1y o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB Y MOJIEKYJ, arpPETaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC Tela, HACBHIICHHBIH M HEHACBHIIIEHHBI Map, BIAXKHOCTh
BO3/yXa, TeMIEpaTypa, BHYTPEHHSAS DHEpPrus, TEIJIOBOW JBHUIaTellb,
JJIEMEHTAPHBIN JIEKTPUYECKUN 3apsll, HIEKTPUYECKOE I10J1€, IIPOBOJIHUKU
Y JUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;

pasznuyarh SBJICHHs (TEIUIOBOE pPAaCIIMPEHHE W C)KATHE, TEIUIoNepenaya,
TEILUIOBOE PABHOBECHUE, CMAYMBAaHME, KANIMJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJCHCAlLlMs, IJaBI€HHUE, KpUCTalu3auus (OTBEpIAEBAHUE), KHUIIEHHE,



TerIonepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIIUS, U3IIy4YEHHE),
AIIEKTPHU3aLUs TeJl, B3aUMOJECHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAasT MHIYKIIHS)
[0 OIMCAHWID HMX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUYECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPHUPOJE:
MIOBEPXHOCTHOE HATSHKEHUE WM KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHhe BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUECKUE
ABJICHHSI B aTMoc(epe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeiid MOJIFOCOB, POJIb MAarHUTHOTO TOJIS JUIsSl >KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UYECKUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA T€A U (PU3NUYECKUE SIBJICHUS, UCIOJIb3Ys
dbu3ndeckue BeTUYMHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TEIUIOTa
IUIaBJICHUS, yJelbHas TeIyioTa NapooOpa3OBaHMs, YJElIbHAas TEIJIoTa
CropaHusi TOIUJIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOU
MAalllUHbl, OTHOCUTEIbHASl BIJIA)KHOCTh BO3/yXa, JJIEKTPUUYECKHI 3apsi,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, COMPOTHUBIICHUE MPOBOJIHUKA,
yIeIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICH MCHOJIb3YEMbIX BEIUYUH, 0003HAUEHUS U €IUHULBI
GbU3MYeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIWYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
H3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEJIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU
CTPOCHHS BEIIECTBA, MPUHLUIN CYNEPHO3ULMU MOJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa Jyis yyacTka LenH, 3aKOH
JIxoynsa—JleHnia, 3aKOH COXpaHEHMs DHEpPruyM, IPU HTOM JaBaTh
CJIOBECHYIO (hOPMYJMPOBKY 3aKOHA M 3allUCHIBATh €r0 MaTeMaTH4eCKOe
BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrnYecKux



[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3MUECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHAM3a
YCIOBHS 3aJlaud 3allUChIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX [ pelIeHWs 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe A €€ pelieHHs, NPOBOAMTH pPacu€Thl U CPABHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh TpPH MOMOUIU
($uU3NYECKUX METO/OB, MCIONb3ys ONHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(¢u3nyeCKUX CBOWCTB Te (KANUJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JAaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU U3IYYEHUH OT I[BETa U3JIydarolle (Morjomiaromei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJIEKTpHU3alUs TEI MW B3aUMOJCHUCTBUE
JIIEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIM3allisl MATrHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,
CBOMCTBA DBJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYyJIUpPOBATH
poBepsieMble MPEANONI0KEHHs, COOMPAaTh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, OMUCHIBATH XOJI OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJHATG ~ NPSIMBIE  WU3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAIpPSHKEHHS C UCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKMX BEJIMYMH, CPABHUBATH
PE3YNBTAaThl U3BMEPEHUIN C YUETOM 33aJJaHHOM aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMYUHBI OT
IpYyrol C UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOIO
CEUYECHUS U yAEIIBHOIO COIIPOTUBIICHUS BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPsHKEHHWsT HAa  NIPOBOJIHHUKE,
UCCIICAOBAHUE IMOCIEAOBATEIBHOIO M MAPAJJIEIBHOTO  COEIUHEHUN
MPOBOJHUKOB): TJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeAOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJMIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS,



IPOBOANTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COIMNPOTUBICHHE MPOBOAHHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAI0KEHHON MHCTPYKLUH, U
BBIUNCIISATh 3HAUEHNUE BEJIUYNHBI,

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

XapaKTepU30BaTh MPUHIMIBI JECHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON IHEPTHH, SIEKTPOOCBETHTEIHHBIC
pUOOPBI, HArPEBATEIBbHBIE IEKTPONPUOOPHI (MIPUMEPBI), FNEKTPHUUECKUE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA WU HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Heneil ¢ mocne0BaTebHBIM 1 MapallJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETIEH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOpMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbSI U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
WNuTepHere, Ha OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPATKHE YCTHBIE COOOIICHMS,
0000mass wHMOPMAIMI0O U3 HECKOIBKUX HCTOYHUKOB (PU3HUECKOTO
COAepKaHusl, B TOM 4YHCI€ MyOJMYHO TMPEACTABIATH PE3YyIbTaThl
MPOEKTHOM WJIM HCCIIEe0BATENIbCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
CONIPOBOK/JIaTh BBICTYIUICHUE IPE3CHTALNEMN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHMA (PU3UIECKHUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJICAUTH 3a BBIIIOJHEHUEM IUIaHA JIEUCTBUMI U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJaa B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MAaTepUalbHAsl TOYKA,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHUYECKOTO JBMXKEHUS, AedopmMarius
(ynpyrasi, niaacTHuYeckas), TPEHHUE, IEHTPOCTPEMHUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3Iy4eHus,
W30TOIIBI, SIAEPHAS] SJHEPIETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BHXKEHUE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBHIKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHENHOE PaCIpOCTPAaHEHUE, OTPAKECHHE W TPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PasyioKeHHe OeJIoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3MUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaomeM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, ABMKEHUE IJIaHET COJTHEYHOW CUCTEMBI, pEAKTHBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 53XO, IBETa Tell,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOJIOTHUECKOE AEWCTBHUE BUIMMOTIO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIy4Y€HHUH, €CTECTBEHHBIN
panvoaKTUBHBIN (POH, KOCMHUYECKHE Iy4YH, PaJAMOAKTUBHOE H3Iy4YCHUE
NPUPOIHBIX MHUHEpAJOB, JECWCTBUE PAJUOAKTUBHBIX W3JIyYEHUU Ha



OpraHu3M 4eJIOBEKa), MPH 3TOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nyeckue BENUYMHBI (CpeOHSss U MTHOBEHHash CKOPOCTh Tela IpHU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMsI, BEC Tejla, HUMIYJIbC TeEla, HWMIIYJIbC CHJIBIL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUMANbHAsl SHEPrusi Tena,
IOJHATOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS DHEPTUS CKATOU
NPYKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »SHeprus,
NEpPUOJI U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTelb MPEJIOMIICHUSI CPEAbl), IPU ONMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUsI M €IWHULBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'paprKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPNO3UIMK CHJI, MPUHIUI OTHOCUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCa, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOTO U MAaCCOBOT'0 YUCEN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEPA: BBISBIISTH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB ¢ OMOpod Ha 2-3 W3YYCHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHM,
(buU3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€éTHble 3adaud (omMparlIMecss Ha cuctemy U3 2-3
ypaBHEHUH), UCIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUCBhIBaTh KpPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHUBATh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAuyeHus (pu3nueckon
BEJINYMHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(Gu3MYECKUX METOMOB, MCIONb3ysd OMHCAHHME HCCIEIOBAHMS, BBIICISATH
IIPOBEPSAEMOE IIPEAINOJIOKEHNE, OLICHMBATh IMPAaBWIBHOCTH IOpsJIKa



NPOBEJCHUS  HCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEPUOAA KOJeOaHUN NPYKMHHOIO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIIpOCTPaHEHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle U CBOMCTB H300pa)k€HMsI IpeaMeTa B coOuparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3IIy4YECHMUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0Opy/OBaHUS, OMNHCBHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOJAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE HU3MepsIeMOld BeIMYHUHBI ((OKYCHOE pPAaCCTOSHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPaA);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUHN (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBJKEHMHM 0O€3 HaudaJbHOM CKOpPOCTH, Mepuoia
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJMHBI HHUTH, 3aBUCHMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMJIeHHs] OT yria
NajJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢bu3nYecKX BEJIWYMH B BUJIE TaOJUIl U rpadUKOB, JeJIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTb M YCKOpDEHHE Teja NpHU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHMs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHHUSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpArOIIeH JIMH3BI, PAJANOAKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHHUs, cOOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HAYCHUE BEJIMYMHBI U aHAJIM3UPOBATH MIOJyUYEHHBIE PE3YJIbTAThl C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUI];

co0JII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
000pyIOBaHUEM;



pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/IPa;

XapaKTepu30BaTh NPUHIMIBI  JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TOJOKEHHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMHONB3Yys 3HAHUA O
CBOMCTBAX (PU3MYECKUX SBICHUMH UM  HeoOXoauMble  (U3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PELICHUH Y4eOHO-NIPAKTUUECKHX 3a/]ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U COOMpArOLIEH JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 3/I0pOBbS U COOIOACHMS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISTh TOHUCK HMHPOpMAIMK  (PU3UYECKOTO COJACpKAHUSI B
HuTepHeTe, caMoCTOATENbHO (HOPMYIIHUPYsI MOMCKOBBIN 3arpoc, HaXOAUTh
NyTH ONpPEeNIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUUM U TOTIOTHUTEIHHBIX UCTOUYHUKOB,

MCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
auTepatypy  (Qu3MYecKkoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypcbl cetd VIHTepHeT, BiaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPEACTABIATh PE3yIbTaThl TPOSKTHON WIIM UCCIIEI0BATEIbCKON
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HUCIOJb30BaTh  U3YyUEHHBIH
MOHATUUHBIM amnmapaT W3y4aeMoro paszaena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

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

33 Cuna. Brager orn 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomgOCT 3 . https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > ! https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE Te) https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEITUINHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHNKa
TeMmeparypbl"”

Kak ¢usuka u gpyrue ecTeCTBEHHbBIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METO/T
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA MapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIIe, YeM OOJIbIIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa HOK
a HUe HCKp p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperaTtHble COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUMN
BOJbI
MexaHnueckoe IBIKEHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmiorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBUKCHUA bubmorexa [IOK
yr p ! https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aKk0H HHEPIINH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK IpUYHHA bubmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIDKECHUS TEIT
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00bEMa TeJla 10 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



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

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo reMme "IIOTHOCTE

bu6mmoreka [IOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepucTUKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PACTSDKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK
' i https://m.edsoo.ru/ff0al778
3amay o teme "Cuiia Tsokectu"
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnuecKne XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 14 .
3MepeHne . Jlnamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 B .H
ce Tera. TIeBecoMoTth https://m.edsoo.ru/ff0a1778
CnoskeHHe IBYX CHII, HAallpaBJICHHBIX
26 10 OJHOM nﬂﬂi’;ﬁ ’ bubmorexa HOK
Ao TP ' https://m.edsoo.ru/ff0ala70
PaBHopeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
TpeHue ckoybXeHUS U TPEHHUE MTOKOSI. bubnuoreka [IOK
28
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «M3yueHue bubnmoreka [JOK



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

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOIIEH CUIIbI
Pemenune 3aga4d no temam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n300paKeHUE CUIT»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00béEMa bubmmorexa [TOK

’ https://m.edso0.ru/ff0a2376
TEeMIIEPaTypPhI
Ilepenaya naBieHusT TBEPALIMUA
35 TeJ'IpaMI/I, KHUJIKOCTSIMHA B Ea3aMI/1. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlaBienue B bubnmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst Cocy bl bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Pnnpapmieciuii npece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
KHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CYLIECTBOBAHUS BO3 HOU
41 o}ti)lcl)I 04YKH 3emiin 3;:3y;zI/IMOCTI) bubmorexa LHOK
. - https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec posnyxa. Atmocgeproe ragnenne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMoChEpHOTO JaBICHHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 al;ﬂezrg oT BLICOTIE)HI; OBHEM bubmmorexa [JOK
AABT abls https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATtmocdepHoe naBieHue"”
efcTBHE OCTH U ra3a Ha
47 AleficTene sk UX Tel0 bubnmnoreka [JOK
HOTPYIREHHOC B X o https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOILEH CHIIBI, bubmuoreka [JOK

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



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

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Telsa B BoJie OT 00bEMa MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJay

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

50

51

IImaBanue ten

Jlaboparopuas pabora
"KoHncTpynpoBaHnue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHOCTH"

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

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

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

53

Mexanuueckasi pabora

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MomnocTts. EquHune MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAaEMOM Mpu
HOIBEME IO JIeCTHHUIE"

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

56

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cun Ha peiuare

57

KonTponbHas pabota mo Teme
«/laBeHHE TBEPABIX T, KUIAKOCTEH
1 ra3oBy» / Beepoccwuiickas
mpoBepoyHas pabora

58

PesepBHelIit ypok. Pabora ¢ TekcTamu
1o Teme «/laBinenue TBEPABIX TeE,

bubmuoreka [JOK
https://m.edsoo.ru/ff0adffe



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

XKUJKOCTEH U Ta3oBy / Beepoccuiickas
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

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

60

61

62

Pemenue 3agay mo TeMe «Y CI0BUS
paBHOBECHSI pblUara

Koaddumment nonesnoro neicTpust
MexaHu3ma. JlaboparopHas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padora,
momHocTh, KITI"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

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

63

Mexannyeckas SHEpPIHUsl.
Kunernueckas u noTeHaibHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAIBHOE OIPENETICHHE
U3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON YHEPTUH NIPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK



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

o TeMme "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

PesepBHbIii ypok. Pabora ¢ TekcTamu

68 no teme "Pabora. MoImHOCTS. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 4 12
I[TPOI'PAMME
8 KIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4eHusi  00pa3oBaTeJbHbIC
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOW TEOPUHU U UX OIIBITHBIE 1 bubmmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MTO/ITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopenu TBEPOTO, KUJIKOTO U bu6nmoreka [JOK
3 - 1
ra3000pa3HOr0 COCTOSTHUY BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHJIKOTO U ra3000pa3HOr0 COCTOSTHUIM 1
BEIIECTBA HA OCHOBE NOJIOKEHUI
MOJIEKYJISIPHO-KUHETHUECKON Teopun
bubmuorexa [JOK
5 K 1
PHCTAIIHECKAC H aMOpPHbIC Tea https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KaNWUISIPHOCTb. 1 bubmuoreka [IOK

IToBepXHOCTHOE HaATsKEHUE

https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

bubmuorexa [JOK

CrOpaHwUsI

! Tertonoe pactumpete i ckarne https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIepaTypbl CO

8 CKOPOCTBIO TETJIOBOTO IBUKCHHUS
YacTHIl

9 Buytpennss sneprus. CriocoOsl bubmumorexa [IOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60

bubmuorexa [JOK

10 Buet Tetuionepean https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[IpakTuyeckoe

11 HUCIIOJIb30BaHUE TETIOBBIX CBOMCTB bu6mmoreka [IOK
BEIIECTB U MAaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KommaectBo TemnoTel. Y aenpHast bubmuorexa [JOK
TEIIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 YpaBHeHHE TEIIOBOIro OanaHca. bubnnorexka [JOK
TennooOMeH U TemI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnast pabota
"UccnenoBanue siBJICHUS bu6mmoreka [IOK

14
TEII000MeHa NpU CMEUTMBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boab"
PacueT koandecTBa TEIIOTHI,

15 HEOOXOMMOTO JIJII HarpeBaHUs Tena
Y BBIJICIISIEMOTO MM TPU OXJIAXKJICHUN

16 Jlabopartopnast pabota "Onpenenenue bubnmoreka [JOK
YAEIbHOM TEIUIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IenbHas TeIioTa bubnnoreka [HOK

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

IInaBnenue u oTBepAEeBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAs buGnnorexa LIOK
TOILIOTA TUTABCHIS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopuas pabota "Onpenencaue bubnnoreka [HOK
yACJIbHOU TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue U KOHIEHCAITHS. bubnnoreka HOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
21 napooOpa3oBaHUs U KOHJCHCAIIUH. bubnuorexa [JOK
3aBUCUMOCTB TEMIIEPATyphl KUIICHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOoc(hepHOTrOo aBICHHUS
Brnaxxnocts Bo3nyxa. JlabopaTopras
22 pabora "Onpencaciine psmedsooniosTsz
OTHOCHUTENILHOM BIIaXKHOCTH BO3ayxa"
93 Pemenue 3agau Ha onpeneneHne
BIIQXKHOCTH BO3/TyXa
[TpuHIHIBI paGOTHI TETIIIOBBIX
24 nsurateneif. [TapoBas TypOuHa.
JlBurareis BHYTPEHHETO CrOpaHUs
KII/I TerymoBoro nBuraTess.
25 TermnoBble ABUTATENN U 3aIUTA bubmmorexa [TOK
e — https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUS U MTPEBPALICHUS
SHEPTUH B TEIUIOBBIX MPOIIECCaX
[ToaroroBka K KOHTPOILHOM paboTe
97 1o TeMe ""TeroBbIe SABICHUSA. bubmuoreka [JOK

H3MeHeHue arperaTHbIX COCTOSIHHUI
BenrecTna"

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonrponsHas pabora o reme

bubmuorexa [JOK

28 "TenioBble SBJICHUS. IiISMCHeHI/IC ) https://m.edsoo.ru/ff0ag6ae
arperaTHbIX COCTOSTHUI BellleCTBa

29 Dnekrpuzanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsI0B
VYpoxk-uccienopanue "DiaeKTpuzanus

30 TeJ UHIYKIUEH U pu
COMPUKOCHOBEHHUH"

31 B3aumopeiicTBue 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.

32 HarnpsiskeHHOCTB DJIEKTPUYECKOro bubnnorexa [HOK
nosst. [IpuHnun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUECKUX TOJIEeH
Hocutenu snektpuueckux 3apsjios.

33 OnemeHTapHbI 3apsa. CTpoeHune
aToMa

34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpPAHEHUS JIEKTPUYECKOrO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewrenue 3a1ad Ha npuMeHeHUe bubnnorexka [JOK
CBOMCTB JJICKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUIECKHUI TOK, YCIOBHSI €TO

36 cymiectBoBanus. Mcrounnkn bubmmorexa [OK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JleicTBHS 2JEKTPUUECKOTO TOKA bubmmorexa [OK

https://m.edsoo.ru/ff0a96hb2
38 VYpoxk-uccienoanue "Jleiicteue

SJICKTPHUYCCKOI'O I10JIA Ha IIPOBOJHUKHA



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

U JUDJIEKTPUKHU"

DJIEKTPUYECKUH TOK B METaJlIax,

bu6mmoreka [IOK

39
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna toka. JlabopaTopHas pabora

41 "U3mepenue u peryaupoBaHue CHUIIbI 0.5 bubmorexa LHOK

| P Peryip ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HATIPSKEHHE.

42 BoasT™merp. JIaboparopnas padota 05 bubnnoreka [JOK
"N3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 CornpoTuBieHNE NPOBOJHUKA. bubnmnoreka [JOK
VY ienpHO€E CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTa "3aBUCUMOCTh

44 AJIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuotexa [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOLIAIHA https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYEHUs1 U MaTepuana"
3aBUCHUMOCTB CHITBI TOKA OT

45 HanpsbkeHus. 3akoH OMa i1 ydacTka bubmmorexa [OK

p ' U YR https://m.edsoo.ru/ff0aad4a
1enu
JlabopaTopHas pabota
"HccnengoBanne 3aBUCHMOCTH CHUJITBI
46 TOKa, UIYILETO YepPe3 PE3UCTOP, OT 1 bubmmorexa LIOK
> Y Pes p P, https://m.edsoo.ru/ff0aa04e
COIMPOTUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”
47 [TocnengoBarenbHOE U MapaieIbHOE

COCAUHCHUA IMTPOBOAHUKOB



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

Jlaboparopnas padota "IIpoBepka
[paBUJIa CJIOKEHHSI HAPSDKSHUN TIPH

bubmuoreka [JOK

48
MOCTE0BATEILHOM COCIMHEHUHU JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
Jlaboparopnas padota "IIpoBepka
49 IIpaBWJIa I CUJIbI TOKA IIPU bubmumoreka [IOK
MapasyieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3agau Ha npuMeHeHUE
50 3akoHa OMa IJI pa3aIndHOro bubmorexa [TOK
p https://m.edsoo.ru/ffO0aaf8a
COCJIMHEHHUS TIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTB AJIEKTPHUECKOTO bubnnoreka [JOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHas padora "OnpeneneHue
52 a60TpLI n I;40 HpOCTI/I BHCKTpI/I‘{eCKOFO bubmorexa HOK
P Y B P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKHE 1EeTH U MOTpeduTenu
53 DJIEKTPUUECKON DHEPTUH B OBIT bubmorexa HOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 IlocTosTHHEIC MAarHUTEI, UX
B3aNMOJICHCTBHE
55 VYpok-uccnenosanue "M3yuenue bubnmnoreka [JOK
MoJIeH MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHoe nojae. MaraiuTHoe 1moJjie
56 3eMJIH ¥ ero 3Ha4YeHME I )KU3HU Ha bubmorexa HOK
https://m.edsoo.ru/ff0acOba
3emie
57 [ToaroroBka K KOHTPOILHOM paboTe bubnuorexa [JOK

1o TeMe "DIIEKTPUUYECKUE 3apsibl.

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

3apspKeHHBIE Tela U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUMA TOK"

58

KonrponsHas pabora o reme
"DJIeKTpUUECKHUE 3apsb.
3apspKeHHBIE Tela U UX
B3auMoaercTBUA. I10CTOSIHHBIN
aneKTpudeckuid Tok" / Beepoccuniickas
MpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

59

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "[locTostHHBII
aneKTpudeckuid Tok" / Beepoccuniickas
poBepoyHas pabora

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

60

OmnsIT OpcTena. MarHuTHoe nose
3JIEKTPUYECKOTro TOKa MarautHoe
ITOJIC KaTyHIIKKU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

62

IIpuMeHeHNe ANEKTPOMAarHuToB B
TexHuke. JJaboparopnas pabota
"N3y4yeHue neiicTBUS MarHUTHOTO
TI0JIs1 HA MIPOBOJHUK C TOKOM"

DNEeKTPOABUTATEb IOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUraTENeH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue U U3yyeHue
paboThI aekTpoaBurarens"”

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

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

63

OnbiTel Papazes. 3aKoH
AJIEKTPOMArHUTHON WHIYKITUH.



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

IIpaBuio Jlenna

Dnekrporereparop. Crocoob
MOJTYYEHUS AJICKTPUUECKON SHEPTUH.

64 DNEeKTPOCTaHIINH Ha 1
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTUU
[ToaroroBka K KOHTPOJILHOM paboTe
65 o TeMe "DIIEKTPUICCKHE U 1
MarHuTHLIC SABJICHUS"
KoHntposbHas pabota 1mo teme
66 "JJIeKTPUUECKHE U MAarHUTHBIC 1 1 bubmorexa [JOK
p” https://m.edsoo.ru/ff0ach14
SIBJICHHS
67 PezepBHblit ypok. Pabota ¢ Tekctamu 1 bubnnoreka [JOK
1o teme "TeroBble ABICHUA" https://m.edsoo.ru/ff0accbe
68 PesepBHblii ypok. Pabota ¢ TekcTamu 1
1o Teme "MarauTHeIe SIBICHHAS"
OBIIEE KOJIMYECTBO YACOB I1O 68 4 145
ITPOI'PAMME '
9 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrtpoabusie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThI padoTsbI
pecypchl
1 MexaHn4ecKkoe ABUKEHHUE. 1
MarepuanbHas TOUKa
2 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK



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

MCXaHHNYCCKOT'O ABMXKXCHU A

https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE NIpsAMOJIMHEITHOE

bu6nmoreka [IOK

3 JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsiMoinHeitHOe

4 nBuxenue. CpeaHsisi © MTHOBEHHAs
CKOPOCTh

5 [IpsimonuHeitHOE PaBHOYCKOPEHHOE Bbu6mmoteka [JOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFDKCHHUSI.
I'padux ckopocTu
Jlaboparopnas pabota "Onpenenenue

7 YCKOpPEHHUS Tella Mpu bubnnorexa [JOK
PAaBHOYCKOPEHHOM JIBUKEHHH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIOCKOCTH"

3 CBoboanoe nagenue tei. OnbIThl
lanunes
PaBHOMEpHOE ABMXKEHUE TIO

9 okpykHoCTH. [lepron u yacrora bubnmnoreka HOK
oOparnienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LleHTpOocTpeMuTEeNbHOE YCKOPEHHE

1 Ilepssiii 3akoH HetoToHa. BexTop bubmuorexa [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroToHa. bu6muoreka [IOK
PaBHopelicTByrOmas cuiia https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akon HeroToHa. bubnmoreka [JOK

Cynepno3unus Cui

https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

14 Pemrenue 3a1au Ha npuMeHeHue bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 C .3 r
Y8 YUPYTOCTH. JaKOi & yKa https://m.edsoo.ru/ffOaeca?
16 Pemenue 3ampau no reme «Cuiia
YIOPYTOCTH»
17 Jlaboparopnas pabota «Onpenenenue bubnnorexa [JOK
KECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [{OK
18
Chua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo treme «Cuiia bubnunoreka LIOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubmuoreka [IOK
KO3 uLIEeHTa TPEHUS CKOJIBbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3apau no reme "3akoHbI
21 Herorona. Cuna octu. Cuna bubmmorexa LIOK
. YHPYroctH. https://m.edsoo.ru/ff0afb8e
TPEHUS
Cuna TsDKeCTH M 3aKOH BCEMUPHOTO
22 TATOTEHUA. Y CKOpEeHHE CBOOOIHOTO bubmmorexa [TOK
' P A https://m.edsoo.ru/ff0af044
TaICHHUS
Ypok-koHpepenius "IBrmkeHne Ten
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conueunas cucrema). ['anaktuxu"
Pemenne 3aga4 no teme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa [TOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMHuueckas CKOPOCTb. bubnmoreka [JOK

HeBecoMocTh 1 neperpysku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
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PaBHOBecue MaTeprabHONW TOYKHU.
AGCOIIIOTHO TBEPJIOE TEIIO.

bubnunoreka LIOK

26 PaBHOBecue TBEp0OTO TEIIA C
. N P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHnT cuibl. LleHnTp TsoxecTn
PaBHOBecue MaTepuaJbHONW TOUKHU.
AOGCOIIFOTHO TBEPIOE TEJIIO.
27 PaBHOBecue TBEpOTO TEa C
3aKPEIUIEHHONW OChIO BPAIICHHUS.
MowmeHT cunsbl. LleHTp TskecTH
98 Pemenue 3agau mo teme "MoOMEHT bubnunoreka LIOK
cunsl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBLHOU pabOTE IO
29 TEME "MexaHquc:))e BI/I)KCEI/IG bubmorexa [JOK
. ,,I[ ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbHas pabota mo Teme
30 "MexaHn4ecKoe ABMKCHHE bubmorexa [JOK
N g ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiicrue ten"
Nmnynec Tena. Umnynsc cuiiel. 3aKoH
31 COXpaHCHUS UMITyJbCca. YIIPYroe u bubmorexa [JOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoeiiCTBHE
32 Pemenne 3anau mo tTeme "3akoH but6mmorexa [IOK
COXpaHEHHM UMITYJIbCa" https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepeHnuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnunorexa LIOK
34 Mexaaundeckas paboTa ¥ MOIITHOCTh
P - https://m.edsoo.ru/ff0b0a84
35 PaboTa crIIbI TSKECTH, CHITBI bubmuorexa [{OK



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

YIPYTOCTH U CHJIBI TPEHUS

https://m.edsoo.ru/ffOb0db8

JlabopaTtopHas pabora «OnpeneneHue
paboThI CUIIBI TPEHUS TIPU

36
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b 3HEpruM U padOTHI.
[ToTenuuanpHas HEprUs
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 Jlaboparopnas pabota «M3yueHue bubnnorexa [JOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHNUE U €T0 bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edso0o.ru/ff0b1858
42 3aryxaromue KonedaHusl. bubmuoreka [IOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPy KUHHBINA
MasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTh
44 neproja KolebaHuii OT KECTKOCTH Bubmmorexa [IOK
pHOA https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»
45 [IpeBpamienue sHepruu npu
MEXaHUUYECKUX KOJIeOaHMSIX
Jlaboparopnas pabota «Onpenenenue
46 ‘-IaCTOF")FBI Hpne IfO a KOJIe6aEI/IIIf/'I bubmmorexa [JOK
pHo https://m.edsoo.ru/ffOblaec
MPYXUHHOTO MasiTHUKa»
47 JlaGopatopnas pabota «IIpoBepka bubmuotexa [JOK



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

HE3aBHCUMOCTHU IIepHoAa KojaeOaHui
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Ipy3a»

https://m.edsoo.ru/ff0b197a

Mexaunueckue BoaHbL. CBOWCTBA

bubnunoreka LIOK

48 MEXaHHYECKUX BOJH. [Ipo1obHbIE 1
P https://m.edsoo.ru/ffOb21fe
MOTICPEYHBIE BOJHBI
Ypok-koHpepennus "MexaHnnyeckue
49 BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJTHBI"
50 3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa
Ypoxk-uccnenoanue "Habmonenue
51 3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHUYECKHUI PE30HAHC
53 Ypok-koHpepeHus "YIbpTpa3ByK u bubnnorexa [JOK
nHOPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
54 TeMe "3aKOHBI COXPAHEHUS bubmorexa [TOK
P ' | https://m.edsoo.ru/ffOb25f0
Mexanuueckre KoueOaHus ¥ BOJTHBI
KonTponbhas pabota no teme
55 "3akoHbI cOXpaHeHus. Mexanndeckue
p
Kose0aHus U BOJTHBI"
56 DNeKTPOMarHuTHOE TIOJIE. bubnmnoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
58 Ypok-kouhepennus "llkana bubnuoteka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

3JIEKTPOMArHUTHBIX BOJIH.
Hcnonbs30Banue 3EKTPOMArHUTHBIX
BOJIH JI1 COTOBOI CBA3H"

https://m.edsoo.ru/ffOb2fe6

VYpok-uccnenosanue "M3yuenue

bubnunoreka LIOK

59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
P | https://m.edsoo.ru/ffOb2c6c
MTOMOIIBI0 MOOMITFHOTO TenedoHa
Penrenue 3amau Ha onpesieneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DJIeKTpOMAarHuTHAas MPUPOJIA CBETA.
61 Cko OI()ZTL CBeTa BOJ‘III{)O]l:BIe CBOMCTBa bubmorexa HOK
P ' https://m.edsoo.ru/ff0b31d0
CcBeTa
Uctounuku cBeta. [IpsmonuneitHoe
62 acrpocTpaHEHUE CBeTa. 3aTMEHUS bubmorexa LOK
pacpocIp ' https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aKOH OTpa)K€HUs CBETa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMECHEHHE bubmorexa LOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenominienue cBeta. 3aKoH bubmuoteka [IOK
MPEIOMIJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnonb30BaHKe MOTHOTO BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKCHHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBHCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JIy4a OT yrJia MaJeHus Ha
rpanuue "Bo3ayx-crekno""
67 VYpok-koupepennus "Mcronp3oBanue



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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https://m.edsoo.ru/ff0b3658
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IIOJIHOT'O BHYTPCHHETO OTPAKCHUA:
CBETOBOAbI, OIITUKOBOJIOKOHHAaA CBS3b"

bubnunoreka LIOK
68 Jlun3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnnorexa [{OK

69 [TocTpoenne nu3o0paxeHU# B TMH3AX https://m.edsoo.ru/fob4dda
JlaGopatopHnas pabora "Onpexnenenue

70 ¢)0Ky§Hor2 pachos[HHs{ " OiTHlIeCKOf/'I bubmorexa LIOK

. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIEH JTMH3BI"

7 Ypok-koH(pepeHmus "OnTudeckue bubnnorexa [JOK
JTUH30BBIC IPHOOPHI" https://m.edsoo.ru/ffOcOa7e

72 ['na3 xak onrtuueckas cucrema. 3peHue bubmmorexa [JOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenius "legexTs
3penus. Kak coxpanurts 3peHue"

Paznoxenue 6e10ro cBeTa B CIEKTP.

74 OneiTel HetoToHa. Cnoxenue bubmmnoreka [HOK
CIEKTpaIbHBIX UBETOB. [Jucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlabopaTtopHas padota "OTMBITHI 11O

a3JI0KEHUI0 OEJIOro CBETA B CIEKTP U
75 I]:OCHpI/ISITI/IIO [[BETa MIPEIMETOB HpI/IpI/IX bubnmorera LHOK
https://m.edsoo.ru/ffOcOe2a
HaOJIIOICHNH Yepe3 LBETOBbIE
¢buabTpel"
VYpok-nipaktukym "BonHoBbIE

76 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHys u audpaxus”

77 OmneiTel Pe3epdopaa u uranerapHas bubnuorexa [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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MOACIb aTOMa

https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue 1 noriouieHue cBera
79 aromoM. KBaHTbl. JInHeiuaTeie bubmorexa LIOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPHI
Ypoxk-nipaktukym "Habmronenue bubmmoreka [JOK
80
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BHJIbI bubmmorexa LIOK
A a https://m.edso0.ru/ff0c1672
Crpoenue atomHoro siipa. Hykionnas bubnnoreka [JOK
82
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIC IpEBpaIICHUS. bubnuorexa [IOK
N3oTomsl https://m.edsoo.ru/ff0clald
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PanuoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuwon monypacmaga
Ypoxk-koHbepeHius "PainoakTHBHbIC
86 1/13131 eHI/I:Ib BF;'I I/II-I oze sze WIIMHE brbmmorexa LIOK
i | PHPOZAC, MEAMLHHC, https://m.edsoo.ru/ff0c2126
TEXHHUKE
Snepubie peaknmu. 3aKOHBI
87 ccjlx paHeHESI 3aHs1 OBOT'0 1 MAaCCOBOT'O Bubmmorexa [IOK
P AL https://m.edsoo.ru/ff0c1c58
quCe
88 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubnmnoreka [JOK
MAacCChl M DHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3anau no teme "SnepHsie
peaxkuun"
90 Peakuuu cuHTe3a U AeneHusd saep. bubnuorexa [JOK

Ncrounuku sHeprun ConHua v 3BE3]1

https://m.edsoo.ru/ff0c1e88
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Ypok-koudepenmus "Anepras
sHepreTuka. JleicTBus

91 .
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
OpraHu3Mbl"
[ToaroroBka K KOHTPOIBHOU paboTE MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE. Bu6muotexa [JOK
92
DNEeKTPOMarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsie siBneHus"
KonTponbhas padota no teme
93 "DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBantoBsie siBneHus"
[ToBTOpenue, o6o0IEHNE.
94 JlabGoparopHbie pabOTHI IO KypC brbmmorexa [TOK
" patop N P \ pey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue Ten
IToBTrOopenue, o6o0meHue. Pemenue
95 ACUETHBIX U Ka4eCTBEHHBIX 3a]1a4 110 brbmmorexa [TOK
P | " https://m.edso0.ru/ff0c2572
teme "TernoBbie MpoLEecCh
[ToBTOpenue, o6o6mcHNe. Pemenue
p bubmmoteka IIOK
96 pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
| . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBsIX ABUTATENCH
[ToBTOpenue, o6o0menue. Pemenue
97 ACUETHBIX U KaYeCTBEHHBIX 3a]1a4 110 Bubmmorexa [IOK
P | | https://m.edsoo.ru/ff0c2b30
teme "KIIJI anexTpoycTaHOBOK
[ToBTOpenue, 0600IIEHNE.
98 JIaboparopHbie pabOTHI IO KypC bubmorexa [IOK
" PaTOPHHIC P | pey https://m.edso0.ru/ff0c2¢c52
CBeToBbIC ABJICHUSA
bubnmoreka [JOK
99 [ToBTOpenue, o600meHne. Pabora ¢ 1
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BaTh U3YUYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOIMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBICHHUS B MPUPOJIE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIISTH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) (PUZUUYECKUX SBJICHUN

1.4

1.5

ONKCHIBaTh H3Y4YCHHbIE CBOMCTBA Tel U (U3MUECKHe SBJICHMUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNb3YEMbIX BEIMYUH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3MUYECKUX BEITMUMH, HAXOIUTH (HOPMYIIHI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa H  3alMChIBaTh €r0 MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE€ CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIICJCTBEHHBIE CBS3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKWX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemaTth pacuéTHble 3a7a4ud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, CBS3bIBAIONINE (U3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a

YCIOBHUA 3aJadd  3allMCbIBAaThb KpPAaTKOE€ YCJIOBHEC, IIOJACTaBJIATH




¢buznyeckue BeNIUYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HCOOXOAUMEBIE JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
mpoBepsieMoe  MpEANnoiokeHue  (TUHmoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIM pe3yibTaT, HaXOAWUTh OLIMOKH B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMTH OIBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUN WIH
Gu3MYeCKUX  CBOWCTB  Tel:  (GopMynmpoBaTh  IpOBEpseMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

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

BBITIOJIHSITh TPSIMBIE M3MEPEHUsI C HCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppOoBBIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUs MPUOOPOB C y4ETOM

3aJJaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYEeCcKOH
BEJIMYUHBl OT JIPyrOM C HCIONb30BAaHUEM MPSAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOTO MCCIIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUSI, CIENYS MPEJIOKEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

IO pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MYECKUX BEIMYUH, CIEHys
MPeJI0KEHHOW MHCTPYKIUU: NPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofarh TMpaBWiIa TEXHUKM Oe3omacHOCTH mpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUMBI  JEHCTBUS NPUOOPOB M TEXHMYECKHX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBl JIEHCTBUS HU3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO HMX OINHCAaHUS,
UCTONb3ysl 3HaHUA O CBOHCTBaX (PU3MUECKMX SIBICHUM U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NOPUBOAUTH TpPHUMEPHl (HAXOAWTh HMH(OpPMAIMIO O MpHUMEpax)

MPAKTUYECKOT0 UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM




KU3HM 111 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHHUS B OKp}I)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHBbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIU

MOKET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoO0pa3oBaHmsi HHPOPMALIUT

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOCHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTkue COOOIICHHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX WCCIEIOBAHUN, MpPU ITOM
IPaMOTHO HCIOJIb30BaTh W3Y4YEHHBI NOHATHUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOXKIATH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacisiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ,HCP’ICTBHﬁ, aICKBATHO OIICHHMBATDH
COOCTBEHHBIH BKJIaax B JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

11

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinyaTthb SABJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

pacro3HaBaTh NPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBJICHUN B




OKpY’KalollleM MHpE, B TOM 4YucCiIe (PU3NYECKUE SBJICHUS B MPHUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CYyIIECTBEHHBIE CBOMCTBA (IPU3HAKU) PUZNUECKUX SIBICHUN

14

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIWYMHBI, IPH ONHCAHUU MPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

1.6

1.7

XapaKTCpHU30BaTb CBOMCTBa TCII, (1)I/ISI/I‘I€CKI/Ie SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3aIlIucCblBaTb €ro MaTrcMaTu4dcCKOC

BBIPAKECHHE

OOBSICHATH (PU3UUYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPAaKTHUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISBJISITH IPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEecKUX IIaroB ¢ Momompio 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiath pacyéTHble 3a7auu B 2 — 3 NEHCTBUSI, UCIOJIb3YS 3aKOHBI U
dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4y 3aIIUChIBATh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JaHHBIX Il pelIeHUs 3aJadyd, BbIOMpaThb 3aKOHBI M (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ pElIeHUs, MPOBOAUTHh Pacu€Thl U CPAaBHUBATH
MOJIydeHHOE 3HadeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

1.8

1.9

pacrio3HaBaThb l'IpO6J'ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX METOOOB, UCIIOJIB3YA ONMMCAHUEC UCCIICAOBAHNA, BEIACIATH
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAKa

MMPOBEACHUA UCCIICA0OBaHMs, ACJIaTh BIBOIAbI

NPOBOANUTH ONBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (OpMymUpoBaTb  MpOBEpsieMbIe
NPEANIONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEUIOKCHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJHATE IMPIAMBIC H3MCPCHUA C HCIOJIB30BAHUCM aAHAJIOTOBBIX




1.11

npuOOpPOB U AATUYUKOB (PU3UUECKUX BEIMYUH, CPABHUBAThH PE3YIbTAThI

U3MEPEHUM C YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJB30BAHUEM IMPSMBIX H3MEpPEHUIl:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpaTh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHUs,  CleAysd IMpeAJoKeHHOMY  IUlaHy, (UKCHPOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TAOIUIl M TpadHKOB,

ACJIaTh BBIBOAKBI 110 PE3yJIbTaTaM UCCIICAOBaHNA

1.12

1.13

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3MYECKUX  BEJIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, U BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TpH  pabore ¢

1ab0paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepu30BaTh MPUHLMUIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMUCAHUA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMH U HEOOXOJIUMBbIE

(I)I/ISI/I"ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pI)I o CX€MaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMBI
QJICKTPHUICCKUX LEIell C IIOCIeO0BaTEbHBIM U MNnapauieJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPUICCKUX Lenei

1.16

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MPHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUsI (PU3NYECKUX 3HAHUM B MTOBCETHEBHOM
KU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpaleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHsI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B Oprxcanmeﬁ cpeac

1.17

OCYILECTBIISATh MOUCK MHPOPMALIUU (PU3NIECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICTATH HH(POPMALUIO, KOTOpas

ABIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIONIb30BAaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/JlaHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COACPIKaHUS, CIPABOYHbIC

MaTepuaibl, pecypchl ceTu HHTepHeTr; BiameTte npuéMamu




1.19

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIE COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIC NYyOJIMYHO MPEICTABISATh PE3YIbTAThI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIIJICHHE MTPE3eHTAIlUEH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ B JESATENbHOCTb TPYINIBbL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUS

HCIIOJIB30BATh U3yUYEHHBIE MIOHATHUS

pas3iuyaTh SBICHUSA II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE PU3NUECKOE SBIICHHE
pacrno3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJIEHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHMCiIe (PU3NUYECKUE SIBICHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) PUINUECKUX SIBICHUN

14

OMHCHIBATh H3YYCHHBIC CBOWCTBA Ten U (U3MYECKHE SBICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, NPH ONHCAHWH IPABUIHHO
TPakTOBaTh  (U3WYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYWH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMH, CTPOUTh TpapUKHd  HM3YYECHHBIX  3aBHCUMOCTEH

(bU3HYECKUX BEIUYNH




1.5

1.6

1.7

1.8

1.9

1.10

XapaKTepu30BaTh CBOMCTBa Tell, (pU3MUecKue SBICHHUSI M IPOLECCHI,
UCIIONIB3Ysl U3YYEHHBIE 3aKOHbI, IpPU H3TOM [1aBaTh CJIOBECHYIO
GbOopMyIUpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpaXXECHHE

00BSACHATH (PU3WUECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid TPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BICHEHUE U3 2
— 3 JOTHYECKHMX IIaroB ¢ IMOMOIIbIO 2 — 3 HM3y4YEHHBIX CBOMCTBa

(bu3nUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3ama4yd (omUparoImuecs Ha cucremy u3 2 — 3
YpaBHEHMI), HCHONb3ysl 3aKOHBl U (QOPMYI]bI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBISBIATH HEJOCTAIOIUE WM
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUsl, IPOBOJUTH pPacuéThl U OLEHHMBATh PEAJTUCTUYHOCTh

MOJTYYEHHOTO 3HAYCHUS (PU3NIECKOI BETMUNHBI

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bU3MYECKUX METOJIOB, MCIOJb3Ys OMMCAHUE HCCIIEA0BAHUS, BBIAEIAThH
IIPOBEPSIEMOE TPEIIIOJIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOAMTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIH
(¢u3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOANTH TMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHI,
ompesieNsis CpeAHee 3HAueHHUE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

IOPOBOJUTH HCCIENIOBAaHUE 3aBUCUMOCTEH (DU3MYECKHX BEIHYUH C
UCIIOJIb30BAHUEM IIPSIMBIX HM3MEPEHUN: IIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHPOBATH pE3yJIbTaThl
HOJYYEeHHOM 3aBUCHUMOCTH (HU3UYECKUX BEJIWYMH B BUAE TaOIUIHU

rpaduKoB, JeNIaTh BHIBOJIBI IO PE3yIbTaTaM UCCIIEJOBAHMUS

1.12

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCINYHH:




1.13

IUIAHUPOBATh U3MEPEHHs], COOMPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPEeIIOKEHHOW HMHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpH  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

1.15

pasinyaTh OCHOBHBIC NPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaigbHask TOUKa, a0COIIOTHO TBEPIOE TENO, TOYCUHBIH UCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IJIAaHETApHAas MOJEIb aToMa, HYKJIOHHas

MOZCIIb aTOMHOI'O AApa

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOWCTB C OINOPOM HAa HUX OIMUCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

1.17

1.18

1.19

UCIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTENBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB MPHU PEUICHHH Y4eOHO-TIPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS 300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalleHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3I0POBBS U

coOII0OZICHHSI HOPM 3KOJIOIMUYECKOro OBE/IEHUS B OKpYKaloIlen cperie

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COAECPKAHUS B CETH
WuTepHer, caMoCTOSTENbHO (OpMYJIHpYs IOMCKOBBIA  3aIpoc,
HAaXOJUTh IYTH  ONpPENEICHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlMM HAa OCHOBE MMEIOIIMXCS 3HAHUM M JIOTOJIHUTENIBbHBIX

HUCTOYHUKOB

UCIOJIb30BaTh IpPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHoO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl cetu MHTepHer; Biamets  mpuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHuss WHPOPMALUU U3 OJHOMN

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

co31aBaThb COOCTBEHHBIE IHCBMEHHBLIE H YCTHBIC COO6HI€HI/I${ Ha




1.21

OCHOBE HH(pOpMAallMM M3 HECKOJbKUX HCTOYHHUKOB (U3UYECKOrO
coJiep)KaHusl, MyOJIMYHO NPEACTAaBIIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3YYEHHBIN ITOHATUIHBIN anmnapar u3y4aeMoro paszaeia
(GU3MKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTAlMed ¢ y4€ToM

0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAHUNA (PU3NUYECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B TPYIIE B COOTBETCTBHU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIQJ, B JESATEIbHOCTb TIpPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCIHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon
pa3iena

Kon

HpOBepHeMble JIEMEHTBI COACPKAHUA

3JIeMEeHTa
®U3UKA U EE POJIb B [IO3HAHNU OKPYXXAIOIIETO MHUPA

duszuka — Hayka O Ipupoje. SIBiIeHus NpUPOABL.
1.1 @dusnueckue  ABICHUA: MEXAHUYECKHUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBBIC

@dusnueckue BeaMYUHBL.  V3MepeHune  pU3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb

HSMCpCHHﬁ. MC)K,Z[YHapOI[HaSI CUCTEMA CAMHUIL

ECTCCTBCHHOHay“IHHﬁ METO/J ITO3HAHUA: Ha6J'IIO,[[eHI/IC,

IMOCTaAaHOBKAa HAYYHOI'O BOITPOCA, BBIABHUIKCHUC T'HIIOTE3,

L3 DKCIIEPHUMEHT TI0 TMPOBEpPKE THIMOTE3, OOBSICHEHHE
HaOJIFOaeMOT0 SBJICHUSA

1.4 Onucanue GU3NYECKUX SBICHUN C TTIOMOIIBIO MOJIECH
[TpakTrueckue paboTHI:

15 ###Par##113mepenne pacCcTOSIHUM.

#H##Par###13mepenne 00bEMa KHIAKOCTH M TBEPAOTO

TCI1a.




#H##Par###OnpenencHue pa3sMepoB MaJIbIX Tell.
#H#Par###I3mepenue  Temmneparypbl NpU  [TOMOIIH

KHUAKOCTHOI'O TCPMOMETPA U JaTUUKa TEMIICPATYPhL

INEPBOHAYAJIbHBIE CBEJJIEHNM A O CTPOEHNHN BEIIIECTBA

###Par###CTtpoeHne BelecTBa: aTOMbl B MOJICKYJIBI, UX
2.1 pazMepbl.  OnbIThl,  J0Ka3blBalOLIUE  JUCKPETHOE

CTPOCHHUE BCUICCTBA

#H##Par###]IBriokeHne  4YacTHI[  BEIISCTBA. CBs3b
2.2 CKOPOCTH  JBIDKEHHS  YacTUI[ C  TEMIIEpaTypowu.

Bbpoynosckoe nBuxenue, muddysus

23 B3aHMOHeﬁCTBHe JacTul BCUICCTBA: IIPUTAKCHUC U

OTTAJIKUBAaHHUEC

#H##Par###ArperaTrHple COCTOSIHUSI BEIIECTBA: CTPOCHHE
ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEI.
24 B3anmocBs3p MEXAy CBOWMCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M WX aTOMHO-MOJIEKYJSPHBIM

CTpOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

[TpakTudeckue paboTHI:

#H##Par###0nenka quaMerpa aToMa METOJIOM PSIOB (C
ucnonbp3oBanueM dortorpaduit).

2.6 #HHHPar###0npITel 10 HAOMIONEHWIO  TEIJIOBOTO
pacuIMpeHusi ra30B.

H#HHAPar###0nBITEI IO OOHAPYXKEHUIO JCHCTBUS CHII

MOJICKYJIAPHOT'O IMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexanunueckoe JIBUKCHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABM)KEHHE
#H#HPar###CropocTs. Cpennsis CKOPOCTh pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu U BpeMeHu
JIBUKECHUS
SIBnenue uHepuuu. 3akoH uHepuuu. B3aumonelcTBue
3.3 Tel KAaK NPUYMHA U3MEHEHHUS CKOPOCTH JIBHKEHUS Tell.

Macca xak Mmepa UHEpTHOCTH Tela




3.4

3.5

3.6

#H#Par### InotaocTe BemectBa. CBA3b IUIOTHOCTH C

KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BhEMa BEIIeCcTBa
Cuita KaK XapaKTepUCTUKA B3aUMOJICUCTBUS TEI

Cuna ympyroctu u 3akoH ['yka. V3Mmepenue cuibl C

IIOMOIIBO ATMHAMOMETPA

3.7

3.8

#H#Par###sIsnnenue Tarorenns um cwia Tsoxkectu. Cuiia
TSKECTU Ha JPYrux IutaHerax. Bec Tema. HeBecomocTh
Cuna tpenus. TpeHHE CKOJNBXKEHUS W TPEHHE TMOKOS.

TpeHue B mpupojie U TEXHUKE

3.9

#HH##Par###Cnoxenne CuJl, HaMpaBJICHHBIX 10 OJHOU

npsiMoil. PaBHozeicTByoIas cuil

3.10

[TpakTryeckue paboOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBMXKEHHUS
(wrapuka B OKMJKOCTH, MOJIEJIU  3JIEKTPUYECKOrO
aBToMOOWIIT W Tak panee). OmpeneneHue cpemHen
CKOPOCTH CKOJIBXKEHHS Opycka WIM HIapuKa 110
HAaKJIOHHOM  TuiocKkocTH. OmnpeneneHue  IMIOTHOCTH
TBEPJIOTO Tena. OnpIThI, JEMOHCTPUPYIOIINE
3aBHCHUMOCTb pacTsbKeHus (aegopmariiu) MpyKUHbBI OT
OPUIOKEHHOM  cuiibl.  OMBITBI, JAEMOHCTPHUPYIOLIHE
3aBHCHUMOCTb CHJIbI TPEHHS CKOJIbKEHUSI OT Beca Teja U

XapaKTepa COMPUKACAOIINXCH HOBerHOCTCﬁ

3.11

@usuyeckue SBICHUA B IIPUPOJE: NIPUMEPHI ABMKEHUSA C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHUBOW MPHUPOJIE,

JIENCTBUE CUJIBI TPCHUSA B IPUPOAC U TEXHUKE

3.12

Texuuueckue YCTpOﬁCTBaZ AUHaAaMOMCTpP, MOATIUITHUKN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

HaBnenue TBEpmoro Tena. CrocoObl YMEHBIICHHS U

41 YBEJTUYECHUS TABICHUS

143 JlaBneHue raza. 3aBUCUMOCTD JaBJICHHUS ra3a OT 00bEMa,
' TeMIepaTypbl

43 [lepenaua naBieHust TBEPABIMU TEIaMU, KUAKOCTAMHU U
' razamu. 3akoH Ilackains. [TneBMaTHUecKre MalTuHBI

4.4 3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT TIIyOWHBI.




4.5

IMaapocraTudeckuii mapagokc. CooOIaronmecs coCcypl.

FI/IIIpaBJII/I‘-IeCKI/Ie MECXAaHU3MBbI

Atmochepa 3emnu u armocdepHoe nasienue. [Ipuanab
CyIIIECTBOBaHUS BO3AYHIHOW 00010ukn 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT

BBICOTEI HaZl YPOBHEM MOPA

4.6

4.7

4.8

4.9

W3mepenune armocdepHoro npaeneHus. [IpuGopsl ans

U3MEpeHUs aTMOCHEPHOTO AaBIICHUS

JlefictBue KXUAKOCTM M Ta3a HAa IOTPYKEHHOE B HHX
Tesno. BelTankuBatromas (apxumesnoBa) cuila. 3aKOH
Apxumena

[InaBanue ten. Bo3ayxormnnaBanue

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
o0béMa mMOTpY)KEHHONH B JKUIKOCTH YacTH TeJja.
Omnpenenenye BbITAIKUBAONIEH CUJIbI, JEHCTBYIOIIEH Ha
TEJO0, IOIPYKEHHOE B KUIKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOIIEH CUJIbI, JECUCTBYIOLIEH
Ha TeJI0O B JKUAKOCTH, OT Macchl Tejia. OIBITHI,
JIEMOHCTPHUPYIOIIIME  3aBUCUMOCTh  BBITAIKMBAIOIIEH
CWJIBI, IEUCTBYIOIIEH Ha TENO B >KUJIKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YAaCTH Te€la U OT INIOTHOCTH
JKUJIKOCTH. KoncrpynpoBanue apeomerpa 401
KOHCTPYUPOBAHME  JIOAKM W OmpeAesneHue  e€

Ipy30I0AbEMHOCTH

4.10

dusnyeckue  ABIEHUA B NOPUPOJE: BIIMSIHUE
aTMOC(EPHOTO JTaBJICHUs HAa )KMBOW OPTaHU3M, TUTaBaHUE

pBIO

411

TexHUYECKHUE YCTPONCTBA: COOOIIAIOIIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT'HA

5.1

Mexannueckasi pabora

5.2

Mexannueckast MOIITHOCTD




5.3

5.4

5.5

5.6
5.7

5.8

5.9

[IpocTeie  MexXaHU3MBI: pblyar, OJIOK, HaKJIOHHAA

110ckocTh. [IpaBuio paBHOBecHs pblyara
[TpuMeHeHne paBuiIa paBHOBECHS pbluara K OJIOKY

«3omotoe  mpaBwioy  MexaHuku.  Koadduument
HOJIE3HOTO IeHCTBUS MEXaHHU3MOB. [TpocTsie

MEXaHU3MBI B OBITY U TEXHUKE
[ToTenumanpHas SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
Kunernueckas sneprus

Ilonnas MexaHuyeckas OHCPIHU-. 3aKOH HM3MEHEHHS U

COXpaHCHUA MEXaHHUYECKOM OHEpPIrun

[TpakTuyeckue paboOTHI:

###Par#Ht#Onpenenenue pabOThl CUTIBI TPEHUS MPHU
PaBHOMEPHOM JIBKCHHH TeJla [0 TOPU30HTAIHHON
noBepxHocTU. MccnenoBaHue ycloBHM paBHOBECHS
ppiuara. HM3mepenme KIIJI HakIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3dKOHa COXpaHCHUA MEXaHUYEeCKOH OHEpPTrun

5.10

5.11

®du3znyeckue sBJICHUI B npupoac: pblHaru B TCIC

YeJI0BeKa
TexHuueckne YCTpOMCTBA: pblYar, TMOJBUXHBIA U
HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE

MEXaHU3MBI B OBITY

8 KVIACC

Kon
pasnea

Kon
JIeMEeHTa

IIpoBepsiemble 3J1eMEHThbI COAEPKAHUS

TEIUIOBBIE ABJIEHU A

6.1

OCHOBHBIE  TOJIOKEHHUSI  MOJEKYISIPHO-KUHETUYECKOM
TEOpUM CTPOEHUs BellecTBa. Macca U pa3Mmepbl
Moniekysn.  OmBITBI, TOATBEPXKIAIOIMINE  OCHOBHBIC

MOJIOKEHUS MOJIEKYIISIPHOKUHETUUECKON TEOPUH

6.2

Mogenu  TBEPAOro, JKUAKOTO W Ta3000pa3HOro
cocTosiHMM BemecTBa. Kpucrammmieckue u amopdHbIe

TCIa




OOBsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel

6.3 Ha OCHOBE TMOJIO)KEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOPHH
6.4 CMaunBaHuE U KallWJUISIPHBIE SIBICHUS
6.5 TemnoBoe pacuIMpeHne u cxxaTue
66 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBIYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crnoco0bl H3MEHEHHsI BHYTpEHHEH
' SHEPruH: TeIIonepeada i CoOBepIeHue padboThl
6.8 Bunsl Tennonepenauu: TEIONPOBOIHOCTh, KOHBEKIUS,
' U3Iy4YeHue
KonuyectBo  TemnoTel.  YjenbHas — TEIIOEMKOCTb
6.9
BEILlECTBA
TemsiooOMeH U TEmIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OanaHca
611 [InaBnenne u OTBepACBaHNE KPUCTAUTUICCKUX BEIECTB.
. VY nenpHas TEMI0Ta IUIABIECHUS
[TapooOpazoBanue u  KoHAeHcamusi.  Vcmapenwue.
6.12 Kumnenne. VYpaenpHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCUMOCTh TeMIepaTypbl KMIIEHUSI OT aTMOC(EpHOro
JIaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEII0TA CrOPAHUS
[lpunnunsl  pabotel  TernoBbix  asurarenei  KIIJ]
6.15 TETUTOBOTO JABHTaTeNsi. TeruioBble ABUTATEN W 3allyTa
OKpY>Karolleu cpebl
3aKOH COXpaHEeHHUS U TPEBPAIICHUS YHEPTUU B TETJIOBBIX
6.16
rpoleccax
[IpakTrueckue pabOTHI:
6.17 H#HHHPar###0nbITEI MO OOHAPY)KEHUIO JIEUCTBHS CHJI

MOJIEKYJIIPHOTO MIPUTSKEHUS.

#H#HPar#H##0OnbITEl  1I0  BBIPALMBAHUIO  KPUCTAJUIOB




IIOBApEHHOM COJIM WM caxapa.

#HHPar###00eITEl O HAOJIOAEHUID  TEIUIOBOIO
paciMpeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEIl.
#H##Par#H#Onpenenenue JaBieHUsl BO3Qyxa B OallJloHE
HITIPHUIIA.

H#H#HPar###0OnbITE, JTEMOHCTPUPYIOIIUE 3aBUCHMOCTH
JaBJICHUS BO3[yXa OT ero o0bEéMa W HarpeBaHHs WU
OXJIAXKICHUSI.

###Par###] [poBepka runoresbl JUHEHHONW 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKMJIKOCTH B TEPMOMETPHUYECKOMN
TpyOKe OT TeMIepaTyphl.

#H##Par#H##Habmonenue U3MEHEHUS BHYTPEHHEH
SHEPTUM Tejla B Pe3yJbTare TeIuionepeaadud U padboThbl
BHEIIHHUX CHUIL.

#H##Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa IpH
CMEIIMBAaHUH XOJOJAHOW U rOpsTYEr BOJIBI.
#HH##Par###OnpeneneHme KOJIMYECTBA TETUIOTHI,
MOJIYYEHHOTO BOJOW TMpH TEMJIO0OOMEHE C HarpeTbhiM
METAITUYECKUM IIUITUHAPOM.

#H##Par#H#Onpenenenue  yIenbHOM  TEIMJIOEMKOCTHU
BEILIECTBA.

###Par##ccnenoBanue mporecca UCIapeHus.
##HPar###Onpenenenue  OTHOCUTENBHOW — BIaKHOCTH
BO3/yXa.

#H##Par###OnpeneneHue yaeIbHONW TETUIOTHI TIJIaBICHUS

JIbJA.

®u3nyeckue SBJIEHUA B MPUPOJAE: TMOBEPXHOCTHOE

HaTsOKCHUE W KallWJUIAPHBIC SABJICHUSA B IIPHUPOAC,

6.18 KpUCTaJIIBl B IIpUpoe, u3inydeHne CoiHia, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKUE POCHI, TyMaHa,
UHesl, CHera.

6.10 TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI

WCIOJIb30BAHUS KPUCTAIIOB, KUJIKOCTHBI TEPMOMETP,




JaTYMK TEeMIeparypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTaTCJib BHYTPEHHET'O CIr'OPpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHUA

7.1 Dnekrpuzanus Ten. [[Ba posa aMeKTpUUeCcKuX 3apsioB
B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH KyioHa
7.2 (3aBMCHMOCTD CHJIbI B3aUMOJIEUCTBUS 3apSUKEHHBIX TEN OT
BEJINYMHBI 3aPsi/I0B U PACCTOSIHUSA MEXKY TEJIaMHU)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUECKOTO
7.3 nons. lIpyHIUD Ccyneprno3uiuu 3JIEKTPUYECKUX IOJIEH
(Ha KaUeCTBEHHOM YPOBHE)
Hocurenu »siexTpuuyeckux 3apsaoB. OJIEeMEHTapHBIN
7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku u
TUDIIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
- ONEeKTpUYECKUH  TOK.  YCJIOBHA  CYyLIECTBOBaHMS
' ANEKTPUYECKOr0 TOKa. VICTOUHMKH OCTOSTHHOTO TOKA
JeiictBus ANEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUAKOCTAX M razax
- Onektpuueckas uenb. Cuia ToOKa. OIEKTPUUECKOE
' HarpspKeHHe
29 ConpoTuBienue IIPOBOJHMKA. VY nensHoE
' COTIPOTHBIICHHUE BEIIECTBA
7.10 3akoH OMa AJ1s1 yyacTKa Lenu
[locnenoBarenbHOE UM MapajjiesIbHOE  COEAMHEHHE
7.11
IIPOBOJTHUKOB
PaGota uW MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
213 DNEeKTPUYECKHE IEeMH MW IMOTPEOUTENN AICKTPUIECKOM
' sHepruu B ObiTy. KopoTkoe 3ambikanne
7.14 ITocTrossHHBIE MarHuTel. B3anMoAelCTBHE TOCTOSHHBIX




MarHuToB

7.15

MarautHoe 1one. Mar"uTHOEe TIOJ€ 3€MIIM U €r0

3HAYECHUE A )KU3HU Ha 3eMIIe

7.16

7.17

OnbiT Dpcrena. MarHuTHOE 10JI€ SJIEKTPUYECKOro TOKa.

IIpuMeHeHHe 37IEKTPOMarHuTOB B TEXHUKE

JlelicTBE€ MAarHUTHOTO IOJS Ha IPOBOJAHHUK C TOKOM.
DNeKTpoJABUTaTENb NOCTOSTHHOrO ToKa. Mcnonbp3oBaHue
JJIEKTPOJBUIaTelei B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIIOpTe

7.18

Onpitel  @apages.  SIBineHue  3IEKTPOMArHUTHOMN

naaykuuu. [Ipasumno Jlenna

7.19

DNeKTporeHepaTop. CriocoOsr TOJTy4SHUS
3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHITUN Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHCPIrun

7.20

[IpakTuueckue padbOTHI:

OnbITHl O HAOMIONEHUIO JIEKTPU3ALUK TeJl UHIYKIHEH
U IIPU CONIPUKOCHOBEHHH.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
MIPOBOJHUKY U TUAJIEKTPUKH.

COopka u mnpoBepka palbOThl D3JIEKTPUUYECKON Ienu
IIOCTOSIHHOTO TOKA.

W3mepenue u peryivpoBaHHe CUIbI TOKA.

N3mepenue u perynupoBaHue HaMpsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO YEpe3
pPE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOpE.

OnbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD
JNEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TIJIOLAAN [TONEPEYHOI0 CEYEHUS U MaTepuaa.
IIpoBepka mpaBwia CJHOXEHHS HaNpsOKEHUH npu
MOCJIEIOBATEbHOM  COEIMHEHUH JBYX DPE3HCTOPOB.
IIpoBepka mpaBuiaa A CUJIBI TOKA MPH MapayieIbHOM

COeqMHEHMH  pe3uctopoB.  OmpeneneHue  paboOTHI




7.21

JIEKTPUYECKOrO0  TOKA, UAYILEro 4Yepe3  PEe3UCTOp.
OmnpeneneHue  MOLIHOCTH — 3JIEKTPHUYECKOrO0  TOKa,
BbIJIENIIEMOM Ha pe3sucTope. VcciienoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIAYLIET0 YEpPEe3 JaMIIOUKy, OT HANpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aWMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.
W3ydeHne MarHMTHOTO 1OJIsl TOCTOSIHHBIX MarHUTOB IIPH
uxX OoO0beAMHEHUH |  pasjencHud. VccriemoBaHue
JICUCTBUSA JJIEKTPUUYECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aMMO/JICHCTBUS KATYLIKU C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBJeHUs TOKAa B Karyumike. IM3yudeHue

I[CﬁCTBH?I MAardMTHOrO I1oJii Ha IMPOBOAHUK C TOKOM.

KoncrpynpoBanue u U3y4YeHHUE paboThI
3IIEKTPOJIBUTATEITS. H3mepenne KII
3JIEKTPOJIBUTATENILHON  YCTAHOBKH. OnbITHI o

HUCCICAOBAaHHUIO SABJICHUSA SHCKTpOMaFHI/ITHOfI HHAYKIHUU:
HCCIEIOBaHHE W3MEHEHHMH 3Ha4YeHUSI U HaITpaBJICHUA

HHAYKIIUOHHOI'O TOKa

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBIEHU B  arMmocdepe, OICKTPUUECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE ToJe 3eMiu, Apeld MoICcoB,
POJIb MAarHUTHOTO TIOJIS TSI )KU3HHU Ha 3emiie, TTOJISIPHOE

CHUSHUEC

1.22

TexHudeckue yCTpPOWCTBA: 3JIEKTPOCKON, AaAMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SHEPIruM,
9JIEKTPOOCBETUTENbHBIE  NMPUOOPBI,  HarpeBaTelbHbIC
AJIEKTPONIPUOOPHI (mpumepsl), JIIEKTPUYECKUE
OpeaAOXpPaHUTECIIN, OJOJIICKTPOMArHuT, OSJICKTPOABUTATCIIb

IMOCTOSIHHOI'O TOKA, reHEPAaTOp IMOCTOSAHHOI'O TOKa

9 KVIACC




Kon

paszena

Kox snementa

[IpoBepsieMble 2IEMEHTBI COAEPKAHUS

MEXAHUWYECKUE SABJIEHUA
8.1 Mexanunueckoe ABWKEHHE. MarepuaibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTH MEXaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE IPAMOJIMHEHOE JBUKEHNE
###Par###HepaBHOMEpHOE NPAMOJIMHENHOE IBUKEHUE.
8.4 Cpennsis ¥  MrHOBEHHass CKOpPOCTh Tela  IpHU
HEPaBHOMEPHOM JIBHKCHHUU
8.5 VYckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE
' JBUKCHHE
8.6 #H#Par###CBo0OonHoe magenue. OneITel [Nanunes
###Par##PaBHoMepHOE JBHKEHHE 10 OKPY>KHOCTH.
8.7 [lepuiog m uactora oOpamieHus. JluHeliHas u yrioBas
ckopocTH. LleHTpocTpeMUTENBHOE YCKOPEHHE
8.8 Ilepsslii 3axkoH HptoTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroTona
8.11 #HH#APar###] [puHUIUI CYTIEPIIO3UITUU CHIT
8.12 Cua ynpyroctu. 3akoH ['yka
513 #H##Par#H##Cuna TpeHus: cuiaa TPEHUS CKOJBXEHMUS,
' CHUJIa TPEHHUS TTOKOS, IPYTHE BUJIBI TPSHHUS
8.14 #HPar##H#Cuia  TsOKeCTH M 3aKOH ~ BCEMHUPHOTO
' TSATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS
81 JBuwxenne  mmaner  Bokpyr  Comuma.  IlepBas
15 KocMudeckasi ckopocTb. HeBecomMocTh U nieperpy3ku
816 PaBHOBecue MaTepuabHONM TOYKUA. AOCOIIOTHO TBEPOE
' TENO
817 H#HH##Par####PaBHoBecrue TBEPIOTO TeNla C 3aKPEIUIEHHOU
' OCb10 BpanieHusi. MomeHT cuibl. LleHTp Tshxectn
8.18 Nmmynse Tena. U3menenne nmiynbca. IMIyabe CHTbI
8.19 3aK0H COXpaHEHUS UMITYJIbCa




8.20

#HH#HPar###PeakTUBHOE NBIDKEHUE

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTb

8.22

8.23

PaGora cun Tsaxectu, ymnpyroctd, TpeHus. CBs3b
SHEPruu U paboThl
[loTrenumanpHass dSHeprus Tena, MOAHATOIO  Hajl

IIOBEPXHOCTBIO Seman

8.24

[ToTenuuanpHas SHEPTUS CKATON MPY>KUHBI

8.25

#H#Par####Kunernueckass  sHeprus.  Teopema o

KHHETHYECKOM OHCPI'Ur

8.26

H#HHH#Par###3akon coxpaHeHuss MEXaHUYECKOM SHepPrun

8.27

8.28

[IpakTuueckue pabOTHI:

OmnpeneneHne CpeaHE CKOPOCTH CKOJBKCHHS OpycKa
WIM JBWKEHHUS IIapuKa [0 HAKJIOHHOW IIOCKOCTH.
Omnpenenenne yCKOpPEHHUsI Tella IPU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanme 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HauyaJIbHOM CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJlbHOM CKOPOCTH MYTH OTHOCSTCA
KaK psAd HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHS
OT CWJIbl HOpMalbHOro JnamieHus. OmnpeneneHue
kod(duimenta TpeHUs CKobkeHus. OmnpeneneHue
KECTKOCTH TpYXHHBL. OnpeneneHne paboThl CHIIBI
TPeHHsI TIpU PABHOMEPHOM JIBFDKCHHUH Tela  II0
TOpPU3OHTAIBHONU MoOBepXHOCTU. OmnpexneneHue padOTHI
CUIIBI  yOpPYyrocTH  IIpH  INOIBEME  Ipy3a €
WCIIONIb30BAaHUEM  HETOJBMKHOTO U MOJBUKHOTO

OJIOKOB
dusnyeckue sSBICHUS B MPUPOJIC: MPWIMBBI U OTJIHMBHI,
neukeHne TuiaHeT CONHEYHON CHUCTEMBI, PEeaKTHBHOE

JABYXXCHUC )KHUBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JATYHUKHU

TMIOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI




MEXAHWYECKHUE KOJIEBAHIMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe apmxeHne. OCHOBHbIE XapaKTEPUCTUKU
KoJeOaHuii: IepUo/, 9acToTa, aMIUTHTY/Ia
Maremaruueckuit u IIPY’KUHHBIN MasITHUKHU.

[IpeBparenue suepruu npu KojaedaTeabHOM ABHKEHUN

9.3

9.4

3aryxaromue kosiebaHus. BwIHYyXaeHHBIE KOJeOaHMUS.

Pe3onanc

Mexanuueckue BOJHBL. CBOIicTBAa MEXAHUUYECKHUX BOJIH.
[IponosnbHbIE W TMONEpeYHble BOJHBI. [[TMHAa BOJHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHU4YEeCKHUE BOJIHBI B

TBépI[OM TCIIC, celicMUYeCcKHE BOJIHBI

9.5
9.6

9.7

3Byk. [')pomkocCTh 1 BbicOTa 3ByKa. OTpakeHue 3ByKa
WudpasByk u yapTpa3zByk

[IpakTuueckue padbOTHI:

OmnpeneneHue 4acToThl UM Iepuoja  KosebaHui
MaTeMaTHYECKOTO MasiTHHKA.

OmnpeneneHre 4acToThl W Iepuoja  KosebaHui
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJjeOaHMi
MOJBENIEHHOTO K HHUTH Tpy3a OT JUJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Iepuojia  KoJjeOaHMi
MPY)KHUHHOTO MasTHHUKa OT Macchl Tpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpysa,
MOJIBENIEHHOTO K HUTH, OT MacChl rpy3a M XKECTKOCTH

npyXxuHsl. I3mepenue yckopeHus cBoOOOIHOTO MaieHUs

9.8

dusnyecKue sBJIEHUS B MPUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPACEHUE, CEMCMUYECKHE BOJIHBI,

IIyHaMH, 3XO

9.9

TexHu4eckue yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BAHKE

yABTpPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

DNEKTPOMAarHuTHOE MoJie. DJIEKTPOMATHUTHBIE BOJIHBI.

CBoMCTBa 2JIEKTPOMArHUTHBIX BOJH

10.2

[[Ixana 31eKTPOMAarHUTHBIX BOJIH




10.3

10.4

10.5

10.6

DJIeKTpOMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.

BosHoBrIe cBONMCTBA cBETA

[IpakTuueckue padbOTHI:

W3ydeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH  C
MOMOIIIbI0 MOOMIIBHOTO TeneoHa

®dusnyeckue SABICHUS B MPUPOAE: OHUOIOIMYECKOE
JeicTBHE BHUJUMOTO, yIbTPauoJIETOBOrO u
PEHTI€HOBCKOI'O U3JIy4eHUN

TexHnuueckue YCTPOMCTBA: UCIIOJIb30BAHUE

QJICKTPOMAariuTHLIX BOJIH AJIA COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

111
11.2

11.3

JlyueBast monens cBera. MicTouHMKYM cBETa
[IpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA

Otpaxenue cBera. [Imockoe 3epkaio. 3aK0OH OTpaKEHUS

CBC€Ta

114

115

11.6

11.7

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKoH MMpeJIOMJICHUSA  CBCTA.

[TosHOE BHYTpEHHEE OTpaKEHHE CBETA

JIunza. Xop tyyel B TMH3€

Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONa U
TeJecKoma

I'maz kak onTtudeckas cucrema. biHM30pykocTs U

AaJIbHO30PKOCThb

11.8

11.9

Paznoxxenue O6enoro ceera B CIICKTD. OmnswiTel HeroTOHA.

Cio)keHne CneKTpalIbHBIX IBETOB. [{ucnepcus ceera

[IpakTuueckue pabOTHI:

#H#Par###1ccnenoBanue 3aBUCUMOCTU yriia
OTPa)KEHHUS CBETOBOTO JIyda OT YIJIa MMaJICHHUS.
##HPar##H##l13ydenne  XapakTepUCTHK  M300paKeHHS
MpeaMeTa B TUIOCKOM 3€pKaie.

#H#Par###IccnenoBanue 3aBUCUMOCTU yriia
MPEIOMJICHUST CBETOBOTO Jyda OT yIJjla MaJeHHusl Ha
TPAHUIIE «BO3IYX — CTEKIIO».

#H##Par#H## lonyuenne WM300paKEHH C  MOMOIIBIO

coOuparoIe JTMH3HI.




#H##Par###Onpeneneaue (POKyCHOTO pacCTOSHHS U
ONITHYECKOU CHUITBI COOMPAFOIIICH JTHH3BIL.
H#HHPar###0nbITEI IO pa3lIOKEHUI0 Oeloro cBeTa B
CIICKTD.

H#HH#HPar###OnBITEI IO BOCHPHUATHIO IIBETA IMPEIMETOB

pH UX HAOJIOAEHUH Yepe3 IBETOBbIC (DUIBTPHI

dusznueckue SIBICHUS B npupoac: 3aTMCHHA COJIHLIa n

11.10 JlyHBI, 1IBETa TEJ, ONTHYECKUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11 TexHuueckue YCTPOMCTBA: OYKH, IIEPUCKOII,
' (doToanmapar, ONTUYECKHUE CBETOBOIbI
KBAHTOBBIE SABJIEHUA
121 Omnwitel Pezepdopna u mianerapHas Mojeib aToMa.
' Mopnaens atoma bopa
199 Hcnyckanve W morjiouieHue cBera aroMoM. KBaHTBHI
' JInnenyaTele CIIEKTPHI
12.3 PaguoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Crpoenune aromHoro sapa. HykioHHas Monenb
' aTOMHOrO siipa. M30Tomnsl
125 PanunoaktuBHbie mnpeBpamenus. llepuon momypacnana
' ATOMHBIX SITIEP
126 SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsiIOBOrO U
12 ' MacCOBOI'0 YHUCEI
12.7 DHeprus CBI3u aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUH
128 Peakiuu cunTe3a u gaenenus siaep. VICTOUHUKY SHEPTHH
' ConHua u 38€311
12.9 Snepnas osHepretuka. JleMcTBHE — pPaaMOAKTUBHBIX
' M3JIYYCHHUH Ha )KHUBBIE OPTaHU3MBbI
[IpakTuueckue pabOTHI:
HaGOmroienne CHIOMIHBIX M JTUHEHYAThIX CIIEKTPOB
12.10 W3IIy4ECHHUS.

HccnenoBanne TpeKOB: M3MEPEHHE DHEPTHU YACTHIIBI
110 TOPMO3HOMY IyTH (110 poTorpadusim).

W3mepenune paanoakTHBHOTO GoHA




®u3nyeckue SBICHUS B TMPUPOAE: E€CTECTBEHHBIN

PaguOaKTUBHBIN ¢om, KOCMMYECKHUE Jy4H,

12.11 PaIMOAKTUBHOE H3JIYYCHUE TMPUPOIHBIX MHHEPAJIOB,

JEUCTBHE PAJMOAKTUBHBIX W3JIyYCHUH HAa OpPraHU3M

YCI0BCKa

12.12

Texuuueckue yCTpoiicTBa: CHEKTPOCKOII,

VMHJMBHUYAJIbHBIA TO3UMETp, KaMepa Buibcona

HPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

Kon
NpoBepPsieMoOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI OCBOCHHsI OCHOBHOIi 00pa3oBaTe1bHOM
NMPOrpaMMbl OCHOBHOI0 0011ero o0paszoBanust Ha ocHose PI'OC

[Tonumanue posu  QU3MKKM B  HAYYHOM  KapTHMHE  MHpa;
chopMuUPOBaHHOCTH 0a30BBIX MPEICTABICHUI O 3aKOHOMEPHOU CBS3H
U TI03HABa€MOCTH SBJIEHUH NPUPOABI, O POJM OSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil ponu (GU3MKK B Pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJOTHH, 00 3BOIIOIMHU
(UBUYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAE POCCUICKUX M 3apyOeKHBIX YUEHBIX-
(¢U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOILIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOTUi

3HaHMS O BHMJAX MaTepuu (BEIIECTBO W TMOJ€), O JABMKEHHUU Kak
croco0e CyIIecTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM TeOpuu
CTpPOEHHS BeLIeCTBa, O (U3MYECKON CYIIHOCTH SIBICHUU MPUPOIBI
(MEXaHMYECKHUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBAHTOBBIX);
YMEHUE pa3audarh SIBJICHUS 110 OIMCAHUIO X XAPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXalollleM MHpE, BBIIEISAS HX CYLICCTBEHHBIC CBOMCTBA

(mpu3HAKK)

BJ'IaI[eHI/Ie OCHOBAaMM TOHSITHIHOTO arrmapara U CHUMBOJIMYECKOI'O




A3bIKa (PM3UKHU W UCIOJBb30BaHUE UX JUIsl pelIeHHs] Y4eOHBbIX 3ajady;
YMEHHE XapaKTepPH30BaTh CBOMCTBA TeJ, (UINUYCCKUE SBICHUS H

IMPONHECChI, UCIIOJIb3Ys (bYHﬂaMCHTaJIBHBIe N OMIIMPUYCCKUEC 3aKOHBI

YMeHue onuceBaTh HN3YUCHHBIC CBOMCTBA TEJI (bI/ISI/I‘ICCKI/Ie SIBJICHHA,

UCTIOJNB3YS (PU3NUYECKUE BEITMUUHBI

Brnanenne ocHOBaMH METOJOB HAayyHOrO TO3HAHUSA C Y4ETOM
cOOJIIOICHHsT PaBMJI OE30IMaCHOTO TpyAa: HAOMIOACHUE (PU3HMUECKHUX
SIBJICHUM

YMEHHE CaMOCTOSATEIbHO COOMPATh IKCIEPHUMEHTAIbHYI0 YCTAaHOBKY
U3 JTaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLIMH, OMHUCHIBATH XOJI
OTIBITA U 3aMKCHIBAThH €T0 PE3yNbTaThl, (HOPMYITUPOBATH BHIBOIbL;
MPOBE/ICHUE TPSMBIX M KOCBEHHBIX U3MEPEHHUH (PH3MUECKUX BEITMUNH:
YMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOoOUpaTh
OKCIIEPUMEHTAIBHYIO YCTAHOBKY 110 HWHCTPYKIIMH, BBIYHCIATH
3HaYCHUE BEJIMYUHBI U AHAIM3UPOBATH MOJNYyYEHHBIE PE3YJIbTAThl C
y4€TOM 3a/IaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
NPOBEIEHUE  HECIOXKHBIX  HKCIEPUMEHTANbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ COOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY W
MPOBOANWTH  HCCIEAOBaHWE IO  WHCTPYKIUH,  MPEICTaBIATh
MIOJTyYeHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpadyKoOB, yYUTHIBATH MOTPEIIHOCTH, JIEIaTh BHIBOJIBI 110 pe3yIbTaTaM

HCCIIEIOBAHUS

[TonnmaHue  XapakTepHBIX  CBOMCTB  (DU3MUYECKHUX  Mojenen
(MaTepuasibHasi TOYKa, aOCOMIOTHO TBEPIOE TEJO0, MOJAEIH CTPOCHHUS
ra3oB, XHJAKOCTEH U TBEPABIX TeJ, IUIaHETapHas MOJENb aroma,
HYKJIOHHas MOJENIb aTOMHOTO sJipa) U YMEHHE MPUMEHSTh WX JUIs

00BsICHEHUS! (PU3UUECKUX TPOIIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TEl, B TOM
yhclle M B KOHTEKCTE€ CUTyallud MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yuyeHHbIE CBOICTBA (PU3UUECKUX

SIBIICHUH, PU3NIECKIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

YMmenue pemaTth pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTONB3ysl 3aKOHbl U (OPMyJbl, CBSI3bIBAIOIIME  (U3UUECKUE

BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATH KpPATKOC YCJIOBHUC 3aJayu,




BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOaUMBbIC IJisi €€ pelleHHUs, UCIOIb30BaTh CIPABOYHbBIC JaHHBIC,
MIPOBOJUTh PAcCUY€Tbl U OLIEHUBATh PEAIUCTUYHOCTH IOJYYEHHOTO
3HaueHUsl (PU3MYECKON BETUYHUHBI; YMEHHE OMPEISISITh Pa3MEPHOCTh

buznyecKoil BeTMYHHBI, TOTYYSHHON MPU PEeIICHUH 33a4U

YMeHue XapakTepu3oBaThb IPUHUMUIBI  JCHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIOIb3Ys 3HAHUA O
CBOWCTBaX (DU3MYECKUX SBICHHUA ¥ HEOOXOoAuMble (PHU3HMUECKUe

3aKOHOMCPHOCTH

10

VYMeHue UCHONb30BaTh 3HAHUS O (U3HYECKUX SBJICHUSAX B
MIOBCEIHEBHOM JKM3HM i o0ecriedyeHuss O€30MacHOCTH  IpU
oOpamieHun ¢ OBITOBBIMM ~ IpubOpaMM M TEXHUYECKUMHU
YCTpOMCTBAMM, COXpaHEHUS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
DKOJIOTMYECKOTO TIIOBEJAEHUS B OKpYXKAlOLIEH cpene; MOHUMaHHE
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHUH (PHU3MKH U TEXHOJOTHIM

AJI1 paiuOHAJIBHOTO ITPUPOAOIIOJIE30BAHUA

11

OnelT TOMCKa, TpeoOpa3oBaHUs U TpeACTaBleHUs HHPOPMAITU
(U3UYECKOTO COACpXKAHUSI C HCIOIb30BaHUEM WH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHW; YMEHUE OLEHHUBATH TOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM HAa OCHOBE MMEIONIUXCS 3HAHUU U
JONIOJTHUTEIBHBIX ~ WCTOYHHUKOB;  yYMEHUE  MCIIOIB30BaTh  IPU
BBITIOJIHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpIKaHUS, CIIPABOYHBIE MaTepuaibl, PECYpPChl CETU
WNutepuer; BrmameHue 0a30BBIMM  HaBBIKAMH  TIPeOOpa3oBaHUS
uHpopManui W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYryl0; YMEHHE
co37aBaTh COOCTBEHHBIE MMUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe pABmxkeHue. MarepuanbHas Touka. (CucrtemMa OTCU€Ta.
' OTHOCUTENBHOCTD JIBHXKEHUS
PaBHomepHOoe U HepaBHOMepHOe ABMxkeHue. Cpenuss ckopoctb. Dopmyna
1.2 JUTS1 BBIYMCIICHUS CPEIHEH CKOpOCTH: V = S/t
PaBHOMEpHOE NpsAMONIMHENHOE NBU)KEHHE. 3aBUCUMOCTb KOOpPAMHATHI Teja
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHKCHHUS:
13 xX(1)=x,+vt
I'padvkn 3aBHCHMOCTH OT BpPEMEHH MJI MPOCKIIMH CKOPOCTH, MPOCKIHH
MepeMenIeHus, MyTH, KOOPAMHAThl MPU PABHOMEPHOM MPSAMOIUHEHHOM
JBIKEHUU
3aBUCHMOCTh KOOPAMHATHI TeJla OT BPEMEHHU B Clydyae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHMUSI:
2
Sy} =Vg, *f+ay* ;
2
@opMynbl Uil TPOEKIMHU MEPEMEIIECHUs], IPOEKIIMH CKOPOCTU U TPOEKIUH
YCKOPEHUS IPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
14 -Sx(f)=90x'f+“x'5-
U_\'('f) =Upx T4, L,
a.(f)=canst,
Ulrl - l"}l:r: zza:rsrc
I'paduku 3aBUCUMOCTH OT BpPEMEHHW HJisi MPOEKIIMH YCKOPEHHs, MPOCKIIUU
CKOPOCTH, MPOEKIHMH MEPEMENICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBobognoe manenue. dopmyibl, ONuChIBarOIIME CBOOOJHOE MaJieHUE Tela
1.5 [0 BEPTHKAIH (JBUKEHHE Tella BHU3 WUJIM BBEPX OTHOCHTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJi NPOEKLIUU YCKOPEHWS,




IMPOCKIMKU CKOPOCTH M KOOPAWHATHI IIPpHU CBO6OI[HOM nmaacHuu TeEi1a 110

BEPTUKAIN

CkopocTh paBHOMEpPHOIO JIBUJKEHHUS Tella MO0 OKpykHOCTH. Hampasienue
CKOpOCTH.

@opmyiia ISl BBIYUCICHHUS CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U NEPUOL

oOparieHus:
27R
L=
T

HeHTpOCTpeMI/ITeHLHOC YCKOPCHHUC. HanpaBneHHe HECHTPOCTPEMHUTCIILHOI'O

1.6 yckopeHus. @opMyiia 1l BBIYUCICHHS YCKOPEHUS:
2
a. — L
"R
®opmyiia, CBSI3bIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:
v = !
T
Macca. IInotHocts Bemecta. @opmyra i BBIYUCICHUS IIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHarpaBiIe€HHOCTh BEKTOPa YCKOPEHUs Tela U BEKTOpa CHJIBI,
JIEHCTBYIOLLEH HA TEJIO
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fy y=-F,
1.12 Tpenue Mokos U TpeHUE CKOJIbKeHMs. Dopmyna AJId BBIYUCICHUS MOIYJIS




1.13

1.14

CHJIBI TPCHUSA CKOJIBXKCHUS:

szp-;"-f

Hedopmarus tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

iy -5
F=G.—L1_2
R
Cuna TspkecTH. Y cKopeHHe CBOOOHOTO HaIeHHs.
®opmyna Juist BBIUMCIEHUS CUIIbI TSXKECTH BOJIM3U MOBEpXHOCTH 3emuu: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nwmnynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
p=mi

I/IMHYJ'ILC cucteMsl Ted. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

1.17

1.18

3aKOH COXpaHEHUs UMITYJIbCa JJIs 3AMKHYTON CUCTEMBI TEII:
p=nyUy +n, Ly =const
PeaxkTnBHOE ABMKEHITE

Mexannyeckas padota. @opmMyra /i1 BEIYUCICHHS paOOThI CHJIBI:

A=Fscosc

Mexann4deckass MOIITHOCTb:

nv=24
I

Kunernueckas u IMOTCHIHAJIbHAasA SHEPIHUsl. CDopMyna JJIs1 BBIYMCIICHUA

KUHETUYECKON DHEPIUH:




IJE)E
By

Teopema 0 kuHeTHUeCKOU dHEprun. PopmMyra s BIYUCICHUS

MIOTEHLIMAJIbHON YHEPIUH TENA, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexannyeckas dJHEeprus:

E=E;+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. @opmysia /s 3aK0Ha
COXPaHEHUS MEXaHUYECKOI HEepPTUr B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTUYUH CHIIBI TPCHHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poryar. MomenT cuibl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIN 1 HenoABWXKHBINA 0;10ku. KIT/] mpocThix MexaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocepHoe TaBieHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH JKUJIKOCTH.
dopMya 17151 BEIYUCICHHSI TaBJICHUSI BHYTPH KUIKOCTH:
P=Pgh+Pmy,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
193 3akoH Apxumena. Dopmyna Uil ONPEACIICHUS BbITAJKUBAIONIEH CHUJIBI,

JEUCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM Tas3:




1.24

F A T pgv
VCJIOBI/IC IIJIaBaHUA TCJia. HﬂaBaHI/Ie CyﬂOB nu B03I[yXOHHaBaHI/Ie

Mexannueckue kojeOaHUs. AMIUIMTYIA, MEPUOJ M YacTOTa KoJeOaHHIA.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUNA:

1.25

1.26

1.27

1.28

MaremaTuyeckuii M NPYKUHHBIA MasATHUKH. [IpeBpailileHre sHEpruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxatomue kojnebanus. Beinyxaennsie konedanus. Pezonanc

MexaHU4eCcKHUe BOJIHBL. HpO,Z[OJ'IBHBIC " IIOIICPCUYHBIC BOJIHBI. HJ'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:

A=v-T

3Byk. I'poMKOCTBh 1 BbIcOTa 3ByKa. OTpa)keHHe 3BYKOBOIl BOJIHBI HA TPaHULIE

nByx cpell. MHdpa3Byk U yIpTpa3ByK

1.29

IIpakmuyeckue pabomul

N3Mepenne cpeaHed MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
NPY>XKUHBL; KO3((UIIMEHTA TPEHUS CKOJIbKEHUs; pa0OThI CUIIbI TPEHUS, CUJIIBI
YOPYTOCTH; CPEIHEN CKOPOCTHU JIBHXKEHHS OpYCKa MO HAKJIOHHOW TUIOCKOCTH;
YCKOpeHusi Opycka Ipu JBMKEHUH MO HAKIOHHOM MJIOCKOCTH; YacTOThl U
nepuoja KojiebaHM MaTeMaTHYeCKOro MAasTHUKA; 4acTOThl W Iepuoaa
Kone0aHUi TPYXKMHHOTO MAasTHUKA; MOMEHTA CHIIbI, JIEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU TNOABEME TIpy3a C TOMOIIbIO
HETOJBI)KHOTO 0JioKka; paOOThl CWJIBI YIOPYrocTH NpU MOABEME TIpy3a ¢
IIOMOIIBIO TTOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpykEHHON
YacTU Tejla U OT IJIOTHOCTH KHMJIKOCTH; HE3aBHUCHMOCTH BBITAJIKMBAIOIIECH
CWJIBI OT Macchl Te€Ja; CHJIbl TPEHUS CKOJIbXKEHHUS OT CHJIBI HOPMAJIBHOTO
JaBJI€HUS M OT poJa MOBEPXHOCTH; CHJIBI YIPYroCTH, BO3HUKAIOIIEH B
Npy)XHHE, OT CTeNeHH AedopMay NpyKUHBI; YCKOpEHHs Opycka OT yria
HaKJIOHa Hampapisiollel; mnepuofa (YacToThl) KoyieOaHUI HUTSHOTO
MasiTHUKA OT JUIMHBI HUTH; Nepuoja KoJeOaHui Mpy>KMHHOTO MasTHUKA OT
Maccel Ipy3a M JKECTKOCTH NPYXKHHBI; HCCICIOBAHUE HE3aBUCHUMOCTH

neproja KoyeOaHWUM HUTSHOTO MasTHHKAa OT Macchl rpysa. l[Ipomepka




YCJIOBUA paBHOBECHA pblyara

Qusuueckue sAeneHus 6 npupode. TIPUMEPbl IBMKEHHUS C Pa3InYHBIMU
CKOPOCTSIMM B JKMBOW M HEXHUBOH IIPUPOJE, ACUCTBUE CHUIIBI TPEHUS B

IpupoaAC M TEXHHUKE, MNPUIMBBI U OTIHBbI, IBHXXCHHC ILIAHCT ConHeunon

1.30 CHCTEMBbl, PEaKTUBHOE JBIKCHHE >KHMBBIX OpPIaHW3MOB, pBHIYard B TeIe
YeJIOBEKa, BIMSIHUE aTMOC(HEPHOro JIaBIECHUS Ha )KUBOM OpraHusM, IJjIaBaHue
pBIO, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3EMJICTPSICEHHE, CEHCMHUYECKHE
BOJIHBI, I[yHaAMH, 3XO
Texnuueckue ycmpoucmea. CIUJOMETp, JaTUUKU MOJIOKEHUS, PACCTOSHUS U
YCKOPEHUs, JAWHAMOMETp, HOJIIWIHUKH, pPaKeThl, pblyar, HOJBM)KHBIM MU

131 HETIOJIBYKHBIA OJIOKH, HAKJIOHHAS TIOCKOCTb, TPOCThIE MEXAHU3MBI B OBITY,

' cooOuiaromecs cocyabl, yCTpOMCTBO BOJOIPOBO/IA, THAPABINYECKH ITpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOH HACOC, apeoMeETp, IXOJIOT,
HCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbIE TIOJOXKEHUS MOJEKYISIPHO-KMHETUUECKOW TEOpHUH CTPOCHHUS

2.1 BemecTBa. Mojenu TBEPIOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUMN
BenlecTBa. Kpucramuinyeckue u amopdHbie Tena

25 JlBmwxkeHne uyacTull BemiecTBa. CBs3b CKOPOCTH JIBUKEHMS YaCTHUIl C

' TeMieparypoil. bpoyHosckoe aBmxenue, iMppy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxatue

2.5 TennoBoe paBHOBECHE

26 BuyTtpennsas sueprus. Pabora u Teruionepenada Kak crocoObl M3MEHEHHUs

' BHYTPEHHEHN SHEPTrUU

2.7 Bunp! Temonepeaaun: TEIUIONPOBOTHOCTh, KOHBEKIIHS, N3TyICHUE
HarpeBanne wu oxjaxkaeHune Ten. KommdecTBO TEIUIOTHL. Y aenbHas
TEILNIOEMKOCTb:

2.8

O=cml(t,~t)
3aKOH COXpaHEHHUs PHEPTUU B TEIUIOBBIX Mpolieccax. YpaBHEHUE TEIIOBOTO
29 OayaHca:

O +0,+..=0




2.10

Ucnapenue u xonaeHcauus. MI3MeHeHUe BHYTPEHHEH SHEPrUU B MPOLIECCE
ucrapeHuss W KoHjaeHcauuu. Kumenue KHUIKOCTH. YenbHas TeIoTa

napoo6bpazoBanus: L = Q/m

211

Bnaxnoctn BO3ayXa

2.12

2.13

[InaBnenne u kpucraumzanus. l3MeHeHue BHYTpEHHEH »HHEPruM mpu

IUTIaBJICHUU U KpUCTAJIJIM3alluU. YIIGHBHaSI TCIIJIOTA I1JIaBJICHUA:

BHyTpeHHs1 SHeprus CropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

roruBa: ( = Q/m

2.14

[Tpunnume! paboTe! TermioBeix aAuratenei. KT/ remmoBoro qsurarens

2.15

IIpakmuyeckue pabomul

N3mepenne  yAenbHOM  TEIVIOEMKOCTHM  METAJUIMYECKOTO  IIWJIMHJPA;
KOJIMYECTBA TEILIOTHI, IIOJYYEHHOIO BOJOM KOMHATHOM TeMIIepaTyphl
(uKCUpOBaHHOM Macchl, B KOTOPYIO OIYILEH HarpeTrblii LWIMHAD;
KOJIMYECTBA TEILIOTHI, OTAAHHOTO HArPEThIM LWIMHAPOM, IIOCIE OIyCKaHUs
€ro B BOJly KOMHAaTHOM TeMIIEpaTyphl; OTHOCUTEIBHOM BIAXKHOCTH BO3/1YXa;
YOEIBHOM  TEIUIOTHl  IUIaBJIEHMS Jbaa. McecinenoBanue  M3MEHEHMS
TEMIIEPATyphbl BOABI NPU Pa3IMUHBIX YCIOBUSX; SBJIEHUS TEII00OMEHa MpHU

CMEIIMBAaHUH XOJOIHOHN U FOqueﬁ BOJBI; IIpOo1ieCCa UCIIApCHUA

2.16

2.17

Qusuueckue A6NeHUs 6 npupode:  INOBEPXHOCTHOE HATSDKCHHE U
KaNMWJUISIpHBIE SIBJICHUS B MPHPOJAE, KPHUCTAUIBI B MPHUPOJE, H3ITYUCHHE
Connna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE pPOCHI,

TyMaHa, HHEA, CHETa

Texnuueckue  ycmpoticmea:  KaWULIPbl, TNPUMEPBl  HCIOJb30BaHUSA
KPHUCTAJUIOB, >KMJKOCTHBIA TEPMOMETpP, JATUYMK TEMIIEpaTypbl, TEPMOC,
cucTeMa OTOIUICHHS JIOMOB, TMIPOMETpPBI, IICUXPOMETp, MapoBas TypOHHA,

JIBUTATENIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMAT'HUTHBLIE ABJIEHNA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUYECKUX 3aps/i0B




3.2

B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs AMEKTPUUECKOro 3apsaaa
34 Onexrpuueckoe nojue. Hampsx€HHOCTh 3nekTpuueckoro mnousd. ITpuHumn
CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpuueckux 3apsaoB. JlelcTBHE 3JIEKTPUYECKOrO MOJsA Ha
3eKTpUYEeCcKre 3apsibl. [[pOBOAHUKY U TUAIEKTPUKU
[TocTostHuBIN 3nekTpuyeckuid TOK. JlelcTBust snekTpuyeckoro Toka. Cuna
Toka. Hanpsbxenue.
3.6 | =q/t,U=A/
DIEeKTpUYECKOE COMPOTUBIIEHUE. Y IEIIbHOE IIEKTPUUECKOE COIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnenoBarenpbHOE COETMHEHHE POBOAHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannensHOE cCOeAMHEHNE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
U =Uy;I=I+1; rR=5,
2 2 -
CwMmeriaHnHbIe COETMHEHUS TTPOBOTHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoynsa — Jlenmna:
2
3.11 O=I"-R-t
3.12 OneiT Opcrena. MarHuTHoe Mosie IpsIMOrO NMPOBOJHMKA C TOKOM. JImHum
MarHuTHON MHAYKIIMH
313 MarauTHOE MOJie TMOCTOSSHHOIO MarHuTa. B3auMonelcTBue MOCTOSTHHBIX
MarHuTOB
3.14 JleicTBHE MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM




3.15

OnbiTel Papajes. SABiaeHue 35eKTpoMarauTHoM nHaykuu. [Ipasuino Jlenma

IIpaxmuueckue pabomol

W3mepenue 3IEKTPUYECKOIO  CONPOTHUBIIEHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.

UccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IMPOBOJIHUKE

(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTUBJICHUS OT JUIMHBI TPOBOJHUKA, IUIOLWIAIU €ro
MOTNIEPEYHOT0 CEUECHHUS U YJEIbHOTO COMPOTUBIICHUS.
[IpoBepka  mpaBwia ISl DJIEKTPHYECKOTO  HANPSDKEHUS  TIpH
MOCIIEZIOBATEIbHOM ~ COEAMHEHUU IPOBOJHUKOB; TMpaBHJIA JUIS  CHIIBI
AJIEKTPUYECKOTO TOKAa TPH TNapaJUIeNbHOM COCAHMHEHUH IPOBOJHHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Qusuueckue A6NeHUs 6 npupode. DIEKTPUUYECKHE SIBICHUS B aTMocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OpPraHM3MOB, MarHUTHOE Tojie 3eMild, Jpeud
MIOJTFOCOB, POJIb MAarHUTHOTO TIOJIS JJIS JKU3HU Ha 3eMile, TIOJSIPHOE CHSTHHE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIIepPMETP, BOJIBTMETP, PEOCTarT,
CUETUMK JJIEKTPUUECKOM HSHEPruH, HDIEKTPOOCBETUTENbHbIE MPHOOPHI,

3.18 HarpeBaTelbHbIe 3IEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
MpeIoXpaHUTENH, DIEKTPOMArHUT, SJICKTPOABUTATENb MMOCTOSHHOTO TOKa,
TeHEPaTop MOCTOSHHOTO TOKa

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JIeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmonenb cBeta. [IpsMonrHEIHOE pacipOCTpaHEHNE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIIEHHSI CBETA

3.23 Hucnepcus cBera

394 Jlunza. Xop myueit B mun3e. @OKyCHOE paccTOsIHUE JIMH3bI. ONTHYECKas cuia

' mumsel: D = 1/F

3.25 I'ma3 xak ontudeckas cucrema. ONTHYECKUE TPHOOPHI
Ipaxmuueckue pabomul
#i##Par##113mepeHrne ONTHYECKON CHIIBI COOMparoIIel JTHH3BI, (POKYCHOTO

396 paccrosiHUsL coOuparomieil JHMH3BI (TI0 CBOWCTBY paBEHCTBA pPa3MEpoOB

npeamMeTa u I/I306pa)KeHI/I}I, Koraa npeaAMET pacioOJIOKCH B JBOMHOM (I)OK}/CG),
IMOoKas3aTeyid MPEJIOMIICHUA CTCKIIA.

#i##Par##ccnenoBanue CBOMCTBA N300paXKEHUS, MTOJTYICHHOTO C TIOMOIIBIO




CO6I/IpaI-OH_ICI71 JIMH3bI, U3MCHCHUA (bOKYCHOFO PaACCTOSAHUA ABYX CIIOKCHHBIX
JIMH3; 3aBUCUMOCTH YTIJIa IIPCIIOMJICHUA CBCTOBOI'O JIyda OT yIJjla MaJCHUA Ha

IrpaHuIC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUs 8 npupode: 3armMeHus CoaHIa .HYHBI, OoBE€Ta TECI,

32! OINITUYECKHUE SBJIEHUS B arMoc(epe (uBeT HeOa, pedpakuus, pagyra, MEPax)
328 Texnuueckue ycmpoticmea: OYKH, MEpUCKoI, (oToanmapar, ONTHYECKHUE
' CBETOBO/IbI
4 KBAHTOBEBIE SABJIEHUA
11 PamnoaktuBHOCTE. Anb(da-, Oera-, ramma-usznmydeHus. Peaknuum ambda-u
' Oera-pacnajga
42 OmnbiTel Pesepdopna mo paccesnuto anbga-uactui. IlnanerapHas Mmonens
' aToMa
4.3 CocraB atromHoro siipa. M3otomns
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 SnepHble peakuuy. 3aKOHbI COXPaHEHUS 3apsAJ0BOTO U MaCCOBOTO YUCET
Qusuueckue s61eHUsA 6 Npupooe: €CTECTBEHHBIH pagMOaKTUBHBIN (OH,
4.6 KOCMUYECKHE JIyud, PaJUOAKTUBHOE H3JIyY€HUE NPUPOJIHBIX MHUHEPAJIOB,
JieicTBUE paInOAKTUBHBIX U3TYyYE€HUI Ha OPraHU3M YesloBeKa
47 Texnuueckue ycmpovicmea: CHEKTPOCKOI, WHAMBHUIYAIbHBIM J103UMETD,

kamepa BunbcoHna, syiepHasi sHEpreTuKa

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

» Gusuka: 7-1 knacc: 6a30BbIM ypoBeHb: yueOHuUK, 7 knacc/ [leppimkun N.M.,

NBanos A.U., Akiimonepuoe o6rmiectBo «M3aatenbetBo «IIpocBemenner

» ®uzuka: 8-if kmacc: 6a30BbIN ypOBEHb: yueOHUK, § kinacce/ [lepobimkun U.

M., ranoB A. U., Akimonepuoe obmectBo «M3aarenbctBo «IIpocBemenner




» dusuka: 9-i kacc: 6a30BbI YpOBEeHB: yueOHUK, 9 kinacc/ [lepoeimkun Y.
M., I'yrauk E. M., UBanoB A. U., IlerpoBa M. A., AKIHOHEpHOE OOIIECTBO

((HSI[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Meroanueckoe nocodue k yueOnuky A. B. II€ppimkuna /H.B. ®unonosuy. —
M.: dpoda, 2015

COopHnuk 3a1a4 no ¢usuke. 7-9 knaceel. K yueonuky Ilepsimkuna A.B.
Tetpanpb nu1st 1abopaTtopHbIX paboT. ABTOphl/cocTaButenu: @unonosuy H. B.,
Bockansin A. I'. UznarensctBo: poda, 2018 A. B. [1épeimkun. duszuka 8
KJiacc:

Metonunueckoe nocodue k yueOuuky A. B. [1éppimkuna /H.B. ®unonosuy. —
M.: dpoda, 2015

COopHnuk 3a1a4 no ¢usuke. 7-9 knaccel. K yueonuky Ilepsimkuna A.B.
"®u3uka. 7 kaacc", "Ousuka. 8 kiaacc", "Ousuka. 9 kmacc",2015
Metonunueckoe nmocodue k yueOuuky A. B. [1épeimkuna /H.B. ®unonosuy. —
M.: lpoda, 2015.

COopnuk 3ana4 o ¢pusuke. 7-9 knaccel. K yueonuky Ilepoimkuna A.B.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru

https://nsprtal/ru/

https://infourok.ru/

https://multiurok.ru/
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